PIC32MZ Embedded Connectivity

MICROCHIP

with Floating Point Unit (EF) Family

32-bit MCUs (up to 2 MB Live-Update Flash and 512 KB SRAM) with FPU,
Audio and Graphics Interfaces, HS USB, Ethernet, and Advanced Analog

Operating Conditions
* 2.1V to 3.6V, -40°C to +85°C, DC to 252 MHz
* 2.1V 10 3.6V, -40°C to +125°C, DC to 180 MHz

Core: 252 MHz (up to 415 DMIPS) M-Class
* 16 KB I-Cache, 4 KB D-Cache
» FPU for 32-bit and 64-bit floating point math
* MMU for optimum embedded OS execution
* microMIPS™ mode for up to 35% smaller code size
» DSP-enhanced core:
- Four 64-bit accumulators
- Single-cycle MAC, saturating, and fractional math
- |EEE 754-compliant
» Code-efficient (C and Assembly) architecture

Clock Management

* Programmable PLLs and oscillator clock sources

» Fail-Safe Clock Monitor (FSCM)

* Independent Watchdog Timers (WDT) and Deadman
Timer (DMT)

» Fast wake-up and start-up

Power Management

* Low-power modes (Sleep and Idle)

» Integrated Power-on Reset (POR) and Brown-out Reset
(BOR)

Memory Interfaces
* 50 MHz External Bus Interface (EBI)
* 50 MHz Serial Quad Interface (SQl)

Audio and Graphics Interfaces

» Graphics interfaces: EBI or PMP

+ Audio data communication: I°S, LJ, and RJ

+ Audio control interfaces: SPI and 1°C

» Audio host clock: Fractional clock frequencies with USB
synchronization

High-Speed (HS) Communication Interfaces
(with Dedicated DMA)

» USB 2.0 Hi-Speed On-The-Go (OTG) controller
» 10/100 Mbps Ethernet MAC with MIl and RMII interface

Security Features

» Crypto Engine with RNG for data encryption/decryption and
authentication (AES, 3DES, SHA, MD5, and HMAC)

* Advanced memory protection:
- Peripheral and memory region access control

Direct Memory Access (DMA)
» Eight channels with automatic data size detection
* Programmable Cyclic Redundancy Check (CRC)

Advanced Analog Features

* 12-bit ADC module:
- 18 Msps with up to six Sample and Hold (S&H) circuits
(five dedicated and one shared)
- Up to 48 analog inputs
- Can operate during Sleep and Idle modes
- Multiple trigger sources
- Six Digital Comparators and six Digital Filters
+ Two comparators with 32 programmable voltage
references
» Temperature sensor with +2°C accuracy

Communication Interfaces
+ Two CAN modules (with dedicated DMA channels):
- 2.0B Active with DeviceNet™ addressing support
+ Six UART modules (25 Mbps):
- Supports up to LIN 2.1 and IrDA® protocols
+ Six 4-wire SPI modules (up to 50 MHz)
» SQI configurable as an additional SPI module (50 MHz)
« Five I2C modules (up to 1 Mbaud) with SMBus support
+ Parallel Host Port (PMP)
+ Peripheral Pin Select (PPS) to enable function remap

Timers/Output Compare/lnput Capture

* Nine 16-bit or up to four 32-bit timers/counters
+ Nine Output Compare (OC) modules

* Nine Input Capture (IC) modules

» Real-Time Clock and Calendar (RTCC) module

Input/Output

» 5V-tolerant pins with up to 32 mA source/sink

+ Selectable open drain, pull-ups, pull-downs, and slew rate
controls

» External interrupts on all I/O pins

+ PPS to enable function remap

Qualification and Class B Support

+ AEC-Q100 REVH (Grade 1 -40°C to +125°C)
+ Class B Safety Library, IEC 60730

» Back-up internal oscillator

Debugger Development Support

* In-circuit and in-application programming

« 4-wire MIPS® Enhanced JTAG interface

+ Unlimited software and 12 complex breakpoints
+ IEEE 1149.2-compatible (JTAG) boundary scan
» Non-intrusive hardware-based instruction trace

Software and Tools Support

* C/C++ compiler with native DSP/fractional and FPU support

« MPLAB® Harmony Integrated Software Framework

« TCP/IP, USB, Graphics, and mTouch™ middleware

- MFi, Android™, and Bluetooth® audio frameworks

+ RTOS Kernels: Express Logic ThreadX, FreeRTOS™,
OPENRTOS®, Micripm® pC/OS™, and SEGGER embOS®

Packages
Type QFN TQFP TFBGA VTLA LQFP
Pin Count 64 64 100 144 100 144 124 144
1/0 Pins (up to) 53 53 78 120 78 120 98 120
Contact/Lead Pitch| 0.50 mm 0.50 mm 0.40 mm 0.50 mm 0.40 mm 0.65 mm 0.50 mm 0.50 mm 0.50 mm
Dimensions 9x9x0.9 mm| 10x10x1 mm | 12x12x1 mm | 14x14x1 mm | 16x16x1 mm |[7x7x1.2 mm| 7x7x1.2 mm | 9x9x0.9 mm |20x20x1.40 mm
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TABLE 1: PIC32MZ EF FAMILY FEATURES
Remappable Peripherals ]
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PIC32MZ0512EFE064 0 N [ Y [ 8m12
PIC32MZ0512EFF064 512 | 128 2 N | Y | 816
PIC32MZ0512EFK064 TQFP, 2 Yy | Y | 818
64 | 160 | 34 | 9/99 | 6 4 5 24| 2 | v | 4 Y N Yy|ly |y |4 ]| Y |Y
PIC32MZ1024EFE064 QFN 0 N | Y | 812
PIC32MZ1024EFF064 | 1024 | 256 2 N | Y | 816
PIC32MZ1024EFK064 2 Y | vy | 818
PIC32MZ0512EFE100 0 N [ Y [ 812
PIC32MZ0512EFF100 512 | 128 2 N | Y | 816
PIC32MZ0512EFK100 TQFP, 2 Yy | Y | 818
100 | 160 | 51 | 9/99 | 6 6 5 0| 2] vYv|s Y Y y|ly |y |7 Y |Y
PIC32MZ1024EFE100 TFBGA 0 N Y | 812
PIC32MZ1024EFF100 | 1024 | 256 2 N | Y | 816
PIC32MZ1024EFK100 2 Y | vy | 818
PIC32MZ0512EFE124 0 N [ Y [ 812
PIC32MZ0512EFF124 512 | 128 2 N | Y | 816
PIC32MZ0512EFK124 2 Y | Y | 818
124 | VTLA | 160 | 53 | 99/9 | 6 6 5 8| 2| v |5 Y Y yly |y l|lor| Y |Y
PIC32MZ1024EFE124 0 N | Y | 812
PIC32MZ1024EFF124 | 1024 | 256 2 N | Y | 816
PIC32MZ1024EFK124 2 Y | vy | 818
PIC32MZ0512EFE144 0 N [ Y [ 812
PIC32MZ0512EFF 144 512 | 128 2 N | Y | 816
PIC32MZ0512EFK144 LQFP, 2 \'% Y | 818
144 | TQFP, | 160 | 53 | 99/9 | 6 6 5 8| 2| v |5 Y Y Yy |y |y |12]| Y |Y
PIC32MZ1024EFE144 TFBGA 0 N | Y | 812
PIC32MZ1024EFF144 | 1024 | 256 2 N | Y | 816
PIC32MZ1024EFK144 2 Y | Yy | 818

Note 1:

Eight out of nine timers are remappable.

2:  Four out of five external interrupts are remappable.

3:  This device is available with a 252 MHz speed rating.
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TABLE 1: PIC32MZ EF FAMILY FEATURES (CONTINUED)
Remappable Peripherals o
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PIC32MZ1024EFG064 0 N [ Y [ 812
PIC32MZ1024EFH064 | 1024 2 N | Y | 816
PIC32MZ1024EFM064 TaFP 2 Yy | vy | 818
512 | 64 EN | 160 | 34 | 999 | 6 4 5 24| 2 | Y | 4 Y N Yy|lY | Y |4 | Y |Y
PIC32MZ2048EFG064 Q 0 N | Y | 812
PIC32MZ2048EFH064() | 2048 2 N Y | 8/16
PIC32MZ2048EFM064 2 Y | Y | 818
PIC32MZ1024EFG100 0 N | Y | 812
PIC32MZ1024EFH100 | 1024 2 N | Y | 816
PIC32MZ1024EFM100 TaFP 2 Yy | vy | 818
512 | 100 | rrpga | 160 | 51 | 999 | 6 6 5 0| 2| Y| s Y Y ylYy | Y |7|Y]|Y
PIC32MZ2048EFG100 0 N | Y | 812
PIC32MZ2048EFH100() | 2048 2 N Y | 8/16
PIC32MZ2048EFM100 2 Y | vy | 818
PIC32MZ1024EFG124 0 N | Y | 812
PIC32MZ1024EFH124 | 1024 2 N | Y | 816
PIC32MZ1024EFM124 2 Yy | vy | 818
512 | 124 | VTLA | 160 | 53 | 9/9/9 | 6 6 5 8| 2 | Y | 5 Y Y ylYy | Y |lor| Y |Y
PIC32MZ2048EFG124 0 N | Y | 812
PIC32MZ2048EFH124 | 2048 2 N | Y | 816
PIC32MZ2048EFM124 2 Yy | vy | 818
PIC32MZ1024EFG144 0 N | Y | 812
PIC32MZ1024EFH144 | 1024 2 N | Y | 816
PIC32MZ1024EFM144 LQFP, 2 Yy | vy | 818
512 | 144 | TQFP, | 160 | 53 | 9/9/9 | 6 6 5 8| 2| Y | 5 Y Y Y|l Y | Y |12]|Y]|Y
PIC32MZ2048EFG144 TFBGA 0 N | Y | 812
PIC32MZ2048EFH144() | 2048 2 N Y | 8/16
PIC32MZ2048EFM144 2 Yy | vy | 818

Note 1: Eight out of nine timers are remappable.
2:  Four out of five external interrupts are remappable.
3:  This device is available with a 252 MHz speed rating.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

Device Pin Tables

TABLE 2: PIN NAMES FOR 64-PIN QFN AND TQFP DEVICES

64-PIN QFN(Y) AND TQFP (TOP VIEW)

PIC32MZ0512EF(E/F/K)064
PIC32MZ1024EF(G/H/M)064
PIC32MZ1024EF(E/F/K)064
PIC32MZ2048EF(G/H/M)064

64—V

1
TQFP
Pin # Full Pin Name Pin # Full Pin Name
1 |AN17/ETXEN/RPE5/PMD5/RE5 33 |VBus
2 |AN16/ETXD0/PMD6/RE6 34 |Vussavs
3 |AN15/ETXD1/PMD7/RE7 35 |Vss
4 | AN14/C1IND/RPG6/SCK2/PMA5/RG6 36 |D-
5  |AN13/C1INC/RPG7/SDA4/PMA4/RGT 37 |D+
6 |AN12/C2IND/RPG8/SCL4/PMA3/RGS 38 |RPF3/USBID/RF3
7 |vss 39 |Vop
8 |vop 40 |Vss
9 |MCLR 41 |RPF4/SDA5/PMAY/RF4
10 |AN11/C2INC/RPG9/PMA2/RGY 42 |RPF5/SCL5/PMAS/RF5
11 |AN45/C1INA/RPB5/RB5 43 | AERXDO/ETXD2/RPD9/SDA1/PMCS2/PMA15/RD9
12 |AN4/C1INB/RB4 44 |ECOL/RPD10/SCL1/SCK4/RD10
13 |AN3/C2INA/RPB3/RB3 45 | AERXCLK/AEREFCLK/ECRS/RPD11/PMCS1/PMA14/RD11
14 | AN2/C2INB/RPB2/RB2 46 |AERXD1/ETXD3/RPDO/RTCC/INTO/RDO
15 | PGEC1/VREF-/CVREF-/AN1/RPB1/RB1 47 |SOSCI/RPC13/RC13
16 |PGED1/VREF+/CVREF+/ANO/RPBO/PMAG/RBO 48 |SOSCO/RPC14/T1CK/RC14
17 | PGEC2/AN46/RPB6/RB6 49 |EMDIO/AEMDIO/RPD1/SCK1/RD1
18 |PGED2/AN47/RPB7/RB7 50 |ETXERR/AETXEN/RPD2/SDA3/RD2
19 |AVbD 51 |AERXERR/ETXCLK/RPD3/SCL3/RD3
20 |[AVss 52 | SQICS0/RPD4/PMWR/RD4
21 | AN48/RPB8/PMA10/RB8 53 |SQICS1/RPD5/PMRD/RD5
22 | AN49/RPB9/PMA7/RB9 54 |VbD
23 | TMS/CVREFOUT/AN5/RPB10/PMA13/RB10 55 |Vss
24 | TDO/AN6/PMA12/RB11 56 |ERXD3/AETXD1/RPFO/RFO
25 |Vss 57 | TRCLK/SQICLK/ERXD2/AETXDO/RPF1/RF1
26 |VoD 58 | TRDO/SQIDO/ERXD1/PMDO/REO
27 | TCK/AN7/PMA11/RB12 59 |Vss
28 | TDI/AN8/RB13 60 |VoD
29 |AN9/RPB14/SCK3/PMA1/RB14 61 |TRD1/SQID1/ERXDO/PMD1/RE1
30 |AN10/EMDC/AEMDC/RPB15/0OCFB/PMAO/RB15 62 |TRD2/SQID2/ERXDV/ECRSDV/AECRSDV/PMD2/RE2
31 |OSC1/CLKI/RC12 63 |TRD3/SQID3/ERXCLK/EREFCLK/RPE3/PMD3/RE3
32 |OSC2/CLKO/RC15 64 |AN18/ERXERR/PMD4/RE4

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.
2:  Every l/O port pin (RBx-RGXx) can be used as a change notification pin (CNBx-CNGx). See Section 12.0 “I/O Ports” for more information.
Shaded pins are 5V tolerant.
4:  The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.

@
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 3:

PIN NAMES FOR 100-PIN TQFP DEVICES

100-PIN TQFP (TOP VIEW)

PIC32MZ0512EF(E/F/K)100
PIC32MZ1024EF(G/H/M)100
PIC32MZ1024EF(E/F/K)100
PIC32MZ2048EF(G/H/M)100

Package Full Pin Name Package Full Pin Name
1 AN23/AERXERR/RG15 36 Vss
2 EBIA5/AN34/PMA5/RA5 37 Vbb
3 EBID5/AN17/RPE5/PMD5/RE5S 38 TCK/EBIA19/AN29/RA1
4 EBID6/AN16/PMD6/RE6 39 TDI/EBIA18/AN30/RPF13/SCK5/RF13
5 EBID7/AN15/PMD7/RE7 40 TDO/EBIA17/AN31/RPF12/RF12
6 EBIA6/AN22/RPC1/PMAG/RC1 41 EBIA11/AN7/ERXDO/AECRS/PMA11/RB12
7 EBIA12/AN21/RPC2/PMA12/RC2 42 ANS8/ERXD1/AECOL/RB13
8 EBIWE/AN20/RPC3/PMWR/RC3 43 EBIA1/AN9/ERXD2/AETXD3/RPB14/SCK3/PMA1/RB14
9 EBIOE/AN19/RPC4/PMRD/RC4 44 EBIAO/AN10/ERXD3/AETXD2/RPB15/0CFB/PMAQO/RB15
10 AN14/C1IND/ECOL/RPG6/SCK2/RG6 45 Vss
1 EBIA4/AN13/C1INC/ECRS/RPG7/SDA4/PMA4/RG7 46 VoD

EBIA3/AN12/C2IND/ERXDV/ECRSDV/AERXDV/ AECRSDV/
12 RPG8/SCL4/PMA3/RG8 47 AN32/AETXDO/RPD14/RD14
13 Vss 48 AN33/AETXD1/RPD15/SCK6/RD15
14 Vbb 49 OSC1/CLKI/RC12
15 MCLR 50 OSC2/CLKO/RC15
EBIA2/AN11/C2INC/ERXCLK/EREFCLK/AERXCLK/ AER-

16 EFCLK/RPG9/PMA2/RG9 &l VBUS
17 TMS/EBIA16/AN24/RA0 52 VusB3V3
18 AN25/AERXDO/RPE8S/RE8 53 Vss
19 AN26/AERXD1/RPE9/RE9 54 D-
20 AN45/C1INA/RPB5/RB5 55 D+
21 AN4/C1INB/RB4 56 RPF3/USBID/RF3
22 AN3/C2INA/RPB3/RB3 57 EBIRDY3/RPF2/SDA3/RF2
23 AN2/C2INB/RPB2/RB2 58 EBIRDY2/RPF8/SCL3/RF8
24 PGEC1/AN1/RPB1/RB1 59 EBICS0/SCL2/RA2
25 PGED1/ANO/RPBO0/RB0 60 EBIRDY1/SDA2/RA3
26 PGEC2/AN46/RPB6/RB6 61 EBIA14/PMCS1/PMA14/RA4
27 PGED2/AN47/RPB7/RB7 62 VoD
28 VREF-/CVREF-/AN27/AERXD2/RA9 63 Vss
29 VREF+/CVREF+/AN28/AERXD3/RA10 64 EBIA9/RPF4/SDA5/PMA9/RF4
30 AVDD 65 EBIA8/RPF5/SCL5/PMA8/RF5
31 AVss 66 AETXCLK/RPA14/SCL1/RA14
32 EBIA10/AN48/RPB8/PMA10/RB8 67 AETXEN/RPA15/SDA1/RA15
33 EBIA7/AN49/RPB9/PMA7/RB9 68 EBIA15/RPD9/PMCS2/PMA15/RD9
34 EBIA13/CVREFOUT/ANS/RPB10/PMA13/RB10 69 RPD10/SCK4/RD10
35 AN6/ERXERR/AETXERR/RB11 70 EMDC/AEMDC/RPD11/RD11

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin

Select (PPS)” for restrictions.
2:  Everyl/O port pin (RAx-RJx) can be used as a change natification pin (CNAx-CNJx). See Section 12.0 “I/O Ports” for more information.
3:  Shaded pins are 5V tolerant.

© 2015-2021 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 3:

PIN NAMES FOR 100-PIN TQFP DEVICES (CONTINUED)

100-PIN TQFP (TOP VIEW)

PIC32MZ0512EF(E/F/K)100
PIC32MZ1024EF(G/H/M)100
PIC32MZ1024EF(E/F/K)100
PIC32MZ2048EF(G/H/M)100

100

1
P?,"iﬁafe Full Pin Name P:,";zafe Full Pin Name
71 EMDIO/AEMDIO/RPDO/RTCC/INTO/RDO 86 EBID10/ETXDO/RPF1/PMD10/RF1
72 SOSCI/RPC13/RC13 87 EBID9/ETXERR/RPG1/PMD9/RG1
73 SOSCO/RPC14/T1CK/RC14 88 EBID8/RPGO/PMD8/RGO
74 VbD 89 TRCLK/SQICLK/RA6
75 Vss 90 TRD3/SQID3/RA7
76 RPD1/SCK1/RD1 91 EBIDO/PMDO/REOQ
77 EBID14/ETXEN/RPD2/PMD14/RD2 92 Vss
78 EBID15/ETXCLK/RPD3/PMD15/RD3 93 VoD
79 EBID12/ETXD2/RPD12/PMD12/RD12 94 EBID1/PMD1/RE1
80 EBID13/ETXD3/PMD13/RD13 95 TRD2/SQID2/RG14
81 SQICS0/RPD4/RD4 96 TRD1/SQID1/RG12
82 SQICS1/RPD5/RD5 97 TRDO/SQIDO/RG13
83 VbD 98 EBID2/PMD2/RE2
84 Vss 99 EBID3/RPE3/PMD3/RE3
85 EBID11/ETXD1/RPF0/PMD11/RFO 100 EBID4/AN18/PMD4/RE4
Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.
2:  Every I/O port pin (RAX-RJx) can be used as a change notification pin (CNAx-CNJx). See Section 12.0 “I/O Ports” for more information.
3:  Shaded pins are 5V tolerant.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 4:

PIN NAMES FOR 100-PIN TFBGA DEVICES

100-PIN TFBGA (BOTTOM VIEW)

PIC32MZ0512EF(E/F/K)100
PIC32MZ1024EF(G/H/M)100
PIC32MZ1024EF(E/F/K)100
PIC32MZ2048EF(G/H/M)100

Pin # Full Pin Name Pin # Full Pin Name
A1 |PGED1/ANO/RPBO0/RBO D6 |EBIA4/AN13/C1INC/ECRS/RPG7/SDA4/PMA4/RG7
A2 |PGEC1/AN1/RPB1/RB1 D7 |Vss
A3 | AN25/AERXDO/RPES8/RES8 D8 |[EBID1/PMD1/RE1
A4 | AN26/AERXD1/RPE9/RE9 D9 |TRD2/SQID2/RG14
A5 |vdd D10 |Vvdd
A6 |EBIWE/AN20/RPC3/PMWR/RC3 E1 |EBIA13/CVrefout/AN5/RPB10/PMA13/RB10
A7 |EBIA12/AN21/RPC2/PMA12/RC2 E2 |EBIA7/AN49/RPB9/PMA7/RB9
A8 | EBIA5/AN34/PMAS5/RA5 E3 |EBIA10/AN48/RPB8/PMA10/RB8
A9 |AN23/AERXERR/RG15 E4 |Vss
A10 |EBID3/RPE3/PMD3/RE3 E5 |TCK/EBIA19/AN29/RA1
B1 |PGEC2/AN46/RPB6/RB6 E6 |Vss
B2 |AN2/C2INB/RPB2/RB2 E7 |EBIDO/PMDO/REO
B3 |AN4/C1INB/RB4 E8 |EBID8/RPGO/PMD8/RGO
B4 |AN45/C1INA/RPB5/RB5 E9 |TRCLK/SQICLK/RAG
B5 |MCLR E10 |TRD3/SQID3/RA7
B6 |EBIOE/AN19/RPC4/PMRD/RC4 F1 |VDbD
B7 |EBIA6/AN22/RPC1/PMAG/RC1 F2 | TDI/EBIA18/AN30/RPF13/SCK5/RF13
B8 |EBID5/AN17/RPE5/PMD5/RES F3 |ANG6/ERXERR/AETXERR/RB11
B9 |EBID4/AN18/PMD4/RE4 F4 |EBIAO/AN10/ERXD3/AETXD2/RPB15/0CFB/PMAQO/RB15
B10 |EBID2/PMD2/RE2 F5 |EBIRDY3/RPF2/SDA3/RF2
C1 |PGED2/AN47/RPB7/RB7 F6 |EBIA9/RPF4/SDA5/PMA9/RF4
C2 | Vref-/CVref-/AN27/AERXD2/RA9 F7 |Vss
C3 | AN3/C2INA/RPB3/RB3 F8 |EBID11/ETXD1/RPFO/PMD11/RFO
C4 | TMS/EBIA16/AN24/RA0 F9 |EBID10/ETXDO/RPF1/PMD10/RF1
EBIA3/AN12/C2IND/ERXDV/ECRSDV/AERXDV/
C5 |AECRSDV/RPG8/SCL4/PMA3/RG8 F10 |EBID9/ETXERR/RPG1/PMD9/RG1
C6 [AN14/C1IND/ECOL/RPG6/SCK2/RG6 G1 |TDO/EBIA17/AN31/RPF12/RF12
C7 |EBID7/AN15/PMD7/RE7 G2 |EBIA11/AN7/ERXDO/AECRS/PMA11/RB12
C8 |EBID6/AN16/PMD6/RE6 G3 |EBIA1/AN9/ERXD2/AETXD3/RPB14/SCK3/PMA1/RB14
C9 |[TRD1/SQID1/RG12 G4 |Vss
C10 | TRDO/SQIDO/RG13 G5 |EBIRDY2/RPF8/SCL3/RF8
D1 |AVDD G6 |EBIA8/RPF5/SCL5/PMA8S/RF5
D2 |Vref+/CVref+/AN28/AERXD3/RA10 G7 |EBID13/ETXD3/PMD13/RD13
Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin

Select (PPS)” for restrictions.

2:  Every I/O port pin (RAXx-RGx) can be used as a change notification pin (CNAx-CNGx). See Section 12.0 “I/O Ports” for more

information.
3:  Shaded pins are 5V tolerant.

© 2015-2021 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 4: PIN NAMES FOR 100-PIN TFBGA DEVICES (CONTINUED)

100-PIN TFBGA (BOTTOM VIEW)

PIC32MZ0512EF(E/F/K)100
PIC32MZ1024EF(G/H/M)100
PIC32MZ1024EF(E/F/K)100
PIC32MZ2048EF(G/H/M)100

Pin # Full Pin Name Pin # Full Pin Name
D3 |AVss G8 |[SQICS0/RPD4/RD4
EBIA2/AN11/C2INC/ERXCLK/EREFCLK/AERXCLK/AER-
D4 |EFCLK/RPG9/PMA2/RG9 G9 |[SQICS1/RPD5/RD5
D5 |Vss G10 |Vvdd
H1 |Vdd J6 |AETXEN/RPA15/SDA1/RA15
H2 |AN8/ERXD1/AECOL/RB13 J7 |RPD10/SCK4/RD10
H3 |Vbus J8 |EMDIO/AEMDIO/RPDO/RTCC/INTO/RDO
H4 |Vss J9 |Vss
H5 |EBICS0/SCL2/RA2 J10 |Vdd
H6 |EBIA14/PMCS1/PMA14/RA4 K1 |OSC1/CLKI/RC12
H7 |EBID12/ETXD2/RPD12/PMD12/RD12 K2 |OSC2/CLKO/RC15
H8 |EBID15/ETXCLK/RPD3/PMD15/RD3 K3 |D-
H9 |EBID14/ETXEN/RPD2/PMD14/RD2 K4 |D+
H10 |RPD1/SCK1/RD1 K5 |vdd
J1 |AN33/AETXD1/RPD15/SCK6/RD15 K6 |AETXCLK/RPA14/SCL1/RA14
J2  |AN32/AETXD0O/RPD14/RD14 K7 |EBIA15/RPD9/PMCS2/PMA15/RD9
J3  [Vusb3v3 K8 |EMDC/AEMDC/RPD11/RD11
J4 |RPF3/USBID/RF3 K9 [SOSCI/RPC13/RC13
J5 |EBIRDY1/SDA2/RA3 K10 [SOSCO/RPC14/T1CK/RC14

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.

2:  Every I/O port pin (RAx-RGXx) can be used as a change notification pin (CNAx-CNGx). See Section 12.0 “I/O Ports” for more
information.

3: Shaded pins are 5V tolerant.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 5: PIN NAMES FOR 124-PIN VTLA DEVICES

124-PIN VTLA (BOTTOM VIEW) A17
PIC32MZ0512EF(E/F/K)124
PIC32MZ1024EF(G/H/M)124
PIC32MZ1024EF(E/F/K)124 AS1
PIC32MZ2048EF(G/H/M)124
Polarity Indicator
Pap"iﬁafe Full Pin Name P‘;,ciha;e Full Pin Name
A1 No Connect A35 VBUS
A2 AN23/RG15 A36  |VusBavs
A3 EBID5/AN17/RPE5/PMD5/RE5 A37 |D-
A4 EBID7/AN15/PMD7/RE7 A38 |RPF3/USBID/RF3
A5 AN35/ETXDO/RJ8 A39 |EBIRDY2/RPF8/SCL3/RF8
A6 EBIA12/AN21/RPC2/PMA12/RC2 A40 |ERXD3/RH9
A7 EBIOE/AN19/RPC4/PMRD/RC4 A4 EBICS0/SCL2/RA2
A8 EBIA4/AN13/C1INC/RPG7/SDA4/PMA4/RG7 A42  |EBIA14/PMCS1/PMA14/RA4
A9 Vss A43  |Vss
A10  |MCLR A44 | EBIAB/RPF5/SCL5/PMAS/RF5
A1 TMS/EBIA16/AN24/RA0 A45 |RPA15/SDA1/RA15
A12  |AN26/RPE9/RE9 A46  |RPD10/SCK4/RD10
A13  |AN4/C1INB/RB4 A47  |ECRS/RH12
A14 | AN3/C2INA/RPB3/RB3 A48  |RPDO/RTCC/INTO/RDO
A15  |VDD A49  |SOSCO/RPC14/T1CK/RC14
A16  |AN2/C2INB/RPB2/RB2 A50 |VDD
A17  |PGEC1/AN1/RPB1/RB1 A51  |Vss
A18  |PGED1/ANO/RPBO/RBO A52 |RPD1/SCK1/RD1
A19  |PGED2/AN47/RPB7/RB7 A53 |EBID15/RPD3/PMD15/RD3
A20 |VREF+/CVREF+/AN28/RA10 A54  |EBID13/PMD13/RD13
A21  |AVss A55 |EMDIO/RJ1
A22  |AN39/ETXD3/RH1 A56 | SQICSO0/RPD4/RD4
A23 | EBIA7/AN49/RPB9/PMA7/RB9 A57  |ETXEN/RPD6/RD6
A24  |ANG/RB11 A58 |VDD
A25 |VDD A59  |EBID11/RPFO/PMD11/RFO
A26 | TDI/EBIA18/AN30/RPF13/SCK5/RF13 A60  |EBID9/RPG1/PMD9/RG1
A27  |EBIA11/AN7/PMA11/RB12 A61 | TRCLK/SQICLK/RAB
A28  |EBIA1/AN9/RPB14/SCK3/PMA1/RB14 AB2 |RJ4
A29 Vss AB3 Vss
A30  |AN40/ERXERR/RH4 A64 |EBID1/PMD1/RE1
A31  |AN42/ERXD2/RH6 A65 | TRD1/SQID1/RG12
A32  |AN33/RPD15/SCK6/RD15 A66  |EBID2/SQID2/PMD2/RE2
A33 |OSC2/CLKO/RC15 A67  |EBID4/AN18/PMD4/RE4
A34 No Connect A68 No Connect

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.
2:  Everyl/O port pin (RAx-RJx) can be used as a change natification pin (CNAx-CNJx). See Section 12.0 “I/O Ports” for more information.
Shaded pins are 5V tolerant.
4:  The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 5:

PIN NAMES FOR 124-PIN VTLA DEVICES (CONTINUED)

124-PIN VTLA (BOTTOM VIEW)

PIC32MZ0512EF(E/F/K)124
PIC32MZ1024EF(G/H/M)124
PIC32MZ1024EF(E/F/K)124
PIC32MZ2048EF(G/H/M)124

A17

Polarity Indicator

P?,"iﬁafe Full Pin Name P:,";zafe Full Pin Name

B1 EBIA5/AN34/PMAS5/RA5 B29 Vss

B2 EBID6/AN16/PMD6/RE6 B30 D+

B3 EBIA6/AN22/RPC1/PMA6/RC1 B31 RPF2/SDA3/RF2

B4 AN36/ETXD1/RJ9 B32 ERXDO/RH8

B5 EBIWE/AN20/RPC3/PMWR/RC3 B33 ECOL/RH10

B6 AN14/C1IND/RPG6/SCK2/RG6 B34 EBIRDY1/SDA2/RA3

B7 EBIA3/AN12/C2IND/RPG8/SCL4/PMA3/RG8 B35 VbD

B8 VbD B36 EBIA9/RPF4/SDA5/PMA9/RF4

B9 EBIA2/AN11/C2INC/RPG9/PMA2/RG9 B37 RPA14/SCL1/RA14

B10 AN25/RPE8S/RE8 B38 EBIA15/RPD9/PMCS2/PMA15/RD9

B11 AN45/C1INA/RPB5/RB5 B39 EMDC/RPD11/RD11

B12 AN37/ERXCLK/EREFCLK/RJ11 B40 ERXDV/ECRSDV/RH13

B13 Vss B41 SOSCI/RPC13/RC13

B14 PGEC2/AN46/RPB6/RB6 B42 EBID14/RPD2/PMD14/RD2

B15 VREF-/CVREF-/AN27/RA9 B43 EBID12/RPD12/PMD12/RD12

B16 AVDD B44 ETXERR/RJO

B17 AN38/ETXD2/RHO B45 EBIRDY3/RJ2

B18 EBIA10/AN48/RPB8/PMA10/RB8 B46 SQICS1/RPD5/RD5

B19 EBIA13/CVREFOUT/AN5/RPB10/PMA13/RB10 B47 ETXCLK/RPD7/RD7

B20 Vss B48 Vss

B21 TCK/EBIA19/AN29/RA1 B49 EBID10/RPF1/PMD10/RF1

B22 TDO/EBIA17/AN31/RPF12/RF12 B50 EBID8/RPGO/PMD8/RG0O

B23 AN8/RB13 B51 TRD3/SQID3/RA7

B24 EBIAO/AN10/RPB15/0CFB/PMAO/RB15 B52 EBIDO/PMDO/REO

B25 VbD B53 VbD

B26 AN41/ERXD1/RH5 B54 TRD2/SQID2/RG14

B27 AN32/AETXDO/RPD14/RD14 B55 TRDO/SQIDO/RG13

B28 OSC1/CLKI/RC12 B56 EBID3/RPE3/PMD3/RE3

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.

2:  Every I/O port pin (RAx-RJx) can be used as a change notification pin (CNAx-CNJx). See Section 12.0 “I/O Ports” for more information.
3: Shaded pins are 5V tolerant.
4:  The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 6: PIN NAMES FOR 144-PIN TQFP DEVICES

144-PIN LQFP AND TQFP (TOP VIEW)

PIC32MZ0512EF(E/F/K)144
PIC32MZ1024EF(G/H/M)144
PIC32MZ1024EF(E/F/K)144
PIC32MZ2048EF(G/H/M)144

Y
Nu':""ger Full Pin Name Nu'::;er Full Pin Name

1 AN23/RG15 37 PGEC2/AN46/RPB6/RB6

2 EBIA5/AN34/PMA5/RA5 38 PGED2/AN47/RPB7/RB7

3 EBID5/AN17/RPE5/PMD5/RE5 39 VREF-/CVREF-/AN27/RA9

4 EBID6/AN16/PMD6/RE6 40 VREF+/CVREF+AN28/RA10

5 EBID7/AN15/PMD7/RE7 41 AVDD

6 EBIA6/AN22/RPC1/PMAG/RC1 42 AVss

7 AN35/ETXDO/RJ8 43 AN38/ETXD2/RHO

8 AN36/ETXD1/RJ9 44 AN39/ETXD3/RH1

9 EBIBSO0/RJ12 45 EBIRP/RH2

10 EBIBS1/RJ10 46 RH3

1 EBIA12/AN21/RPC2/PMA12/RC2 47 EBIA10/AN48/RPB8/PMA10/RB8
12 EBIWE/AN20/RPC3/PMWR/RC3 48 EBIA7/AN49/RPB9/PMA7/RB9
13 EBIOE/AN19/RPC4/PMRD/RC4 49 CVREFOUT/AN5/RPB10/RB10
14 AN14/C1IND/RPG6/SCK2/RG6 50 ANG/RB11

15 AN13/C1INC/RPG7/SDA4/RG7 51 EBIA1/PMA1/RK1

16 AN12/C2IND/RPG8/SCL4/RG8 52 EBIA3/PMA3/RK2

17 Vss 53 EBIA17/RK3

18 VDD 54 Vss

19 EBIA16/RKO 55 VDD
20 MCLR 56 TCK/AN29/RA1
21 EBIA2/AN11/C2INC/RPGY/PMA2/RG9 57 TDI/AN30/RPF13/SCK5/RF13
22 TMS/AN24/RA0 58 TDO/AN31/RPF12/RF12
23 AN25/RPES/RES 59 AN7/RB12
24 AN26/RPE9/RE9 60 ANS/RB13
25 AN45/C1INA/RPB5/RB5 61 AN9/RPB14/SCK3/RB14
26 AN4/C1INB/RB4 62 AN10/RPB15/0CFB/RB15
27 AN37/ERXCLK/EREFCLK/RJ11 63 Vss
28 EBIA13/PMA13/RJ13 64 VDD
29 EBIA11/PMA11/RJ14 65 AN40/ERXERR/RH4

30 EBIAO/PMAO/RJ15 66 AN41/ERXD1/RH5

31 ANB3/C2INA/RPB3/RB3 67 AN42/ERXD2/RH6

32 Vss 68 EBIA4/PMA4/RH7

33 VDD 69 AN32/RPD14/RD14

34 AN2/C2INB/RPB2/RB2 70 AN33/RPD15/SCK6/RD15

35 PGEC1/AN1/RPB1/RB1 71 OSC1/CLKI/RC12

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.
2:  Every I/O port pin (RAx-RKXx) can be used as a change notification pin (CNAx-CNKXx). See Section 12.0 “I/O Ports” for more
information.
3: Shaded pins are 5V tolerant.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 6: PIN NAMES FOR 144-PIN TQFP DEVICES (CONTINUED)

144-PIN LQFP AND TQFP (TOP VIEW)

PIC32MZ0512EF(E/F/K)144
PIC32MZ1024EF(G/H/M)144
PIC32MZ1024EF(E/F/K)144
PIC32MZ2048EF(G/H/M)144

144 —»
|
NuF:""t‘)er Full Pin Name Num,er Full Pin Name

36 | PGED1/ANO/RPBO/RBO 72 |OSC2/ICLKO/RC15
73 |vsus 109 |RPD1/SCK1/RD1
74 |Vussavs 110 | EBID14/RPD2/PMD14/RD2
75 |Vss 111 |EBID15/RPD3/PMD15/RD3
76  |D- 112 |EBID12/RPD12/PMD12/RD12
77 |D+ 113 |EBID13/PMD13/RD13
78  |RPF3/USBID/RF3 114 |ETXERR/RJO
79 | SDA3/RPF2/RF2 115 |EMDIO/RJ1
80 |SCL3/RPF8/RF8 116  |EBIRDY3/RJ2
81 ERXDO/RH8 117 |EBIA22/RJ3
82 |ERXD3/RH9 118  |SQICSO/RPD4/RD4
83  |ECOL/RH10 119  |SQICS1/RPD5/RD5
84 |EBIRDY2/RH11 120 |ETXEN/RPD6/RD6
85 |SCL2/RA2 121 |ETXCLK/RPD7/RD7
86 |EBIRDY1/SDA2/RA3 122 |vop
87  |EBIA14/PMCS1/PMA14/RA4 123 |Vss
88 |VoD 124  |EBID11/RPFO/PMD11/RFO
89  |Vss 125 |EBID10/RPF1/PMD10/RF1
90  |EBIA9/RPF4/SDA5/PMAY/RF4 126  |EBIA21/RK7
91 EBIA8/RPF5/SCL5/PMAS/RF5 127  |EBID9/RPG1/PMD9Y/RG1
92  |EBIA18/RK4 128  |EBID8/RPGO/PMDS/RGO
93 |EBIA19/RK5 129 | TRCLK/SQICLK/RAG
94  |EBIA20/RK6 130 | TRD3/SQID3/RA7
95  |RPA14/SCL1/RA14 131 |EBICSO/RJ4
96  |RPA15/SDA1/RA15 132 |EBICS1/RJ5
97  |EBIA15/RPD9/PMCS2/PMA15/RD9 133 |EBICS2/RJ6
98 |RPD10/SCK4/RD10 134 |EBICS3/RJ7
99  |EMDC/RPD11/RD11 135 |EBIDO/PMDO/REO
100 |ECRS/RH12 136 |Vss
101 |ERXDV/ECRSDV/RH13 137 |vop
102 [RH14 138 |EBID1/PMD1/RE1
103 |EBIA23/RH15 139 | TRD2/SQID2/RG14
104 |RPDO/RTCC/INTO/RDO 140 | TRD1/SQID1/RG12
105 |SOSCI/RPC13/RC13 141 | TRDO/SQIDO/RG13
106 |SOSCO/RPC14/T1CK/RC14 142 |EBID2/PMD2/RE2
107 |voo 143 |EBID3/RPE3/PMD3/RE3
108 |Vss 144  |EBID4/AN18/PMD4/RE4

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.

2:  Every I/O port pin (RAx-RKXx) can be used as a change notification pin (CNAx-CNKXx). See Section 12.0 “I/O Ports” for more
information.

3:  Shaded pins are 5V tolerant.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 7: PIN NAMES FOR 144-PIN TFBGA DEVICES

144-PIN TFBGA (BOTTOM VIEW)

PIC32MZ0512EF(E/F/K)144
PIC32MZ1024EF(G/H/M)144
PIC32MZ1024EF(E/F/K)144
PIC32MZ2048EF(G/H/M)144

NuF:""t‘)er Full Pin Name Nuf:;,er Full Pin Name
A12  |AN23/RG15 B1 PGEC2/AN46/RPB6/RB6
B12  |EBIA5/AN34/PMA5/RA5 c1 PGED2/AN47/RPB7/RB7
A1l |EBID5/AN17/RPE5/PMD5/RES D2  |VREF-/CVREF-/AN27/RA9
B11  |EBID6/AN16/PMD6/RE6 D3  |VREF+/CVREF+/AN28/RA10
B10 |EBID7/AN15/PMD7/RE7 D1 AVDD
A10  |EBIA6/AN22/RPC1/PMA6/RC1 E4 |Avss
C9 |AN35/ETXDO/RJS E1 ANB38/ETXD2/RHO
B9  |AN36/ETXD1/RJ9 E2  |AN39/ETXD3/RH1
A9 EBIBSO/RJ12 E3 EBIRP/RH2
A8 EBIBS1/RJ10 F4 RH3
B8 EBIA12/AN21/RPC2/PMA12/RC2 F3 EBIA10/AN48/RPB8/PMA10/RB8
cs EBIWE/AN20/RPC3/PMWR/RC3 F2 EBIA7/AN49/RPB9/PMA7/RB9
D8 EBIOE/AN19/RPC4/PMRD/RC4 F1 CVREFOUT/AN5/RPB10/RB10
B7  |AN14/C1IND/RPG6/SCK2/RG6 G1 ANG/RB11
C7  |AN13/C1INC/RPG7/SDA4/RG7 G2 |EBIA1/PMA1/RK1
D7  |AN12/C2IND/RPG8/SCL4/RG8 G3  |EBIA3/PMA3/RK2
D6 |Vss G4 |EBIA17/RK3
A7  |vDD H4  |Vss
c6 EBIA16/RKO H1 VDD
B6 MCLR H2 TCK/AN29/RA1
A6 EBIA2/AN11/C2INC/RPGY/PMA2/RGY H3 | TDIAN30/RPF13/SCK5/RF13
D5 |TMS/AN24/RAO Ja TDO/AN31/RPF12/RF12
A5  |AN25/RPES/RES J3 AN7/RB12
B5 |AN26/RPE9/RE9 J2 AN8/RB13
C5 |AN45/C1INA/RPB5/RB5 J1 AN9/RPB14/SCK3/RB14
A4 |AN4/C1INB/RB4 K2  |AN10/RPB15/0OCFB/RB15
B4  |AN37/ERXCLK/EREFCLK/RJ11 K4 |vss
c4 EBIA13/PMA13/RJ13 K1 VDD
c3 EBIA11/PMA11/RJ14 K3  |AN40/ERXERR/RH4
B3 EBIAO/PMAO/RJ15 M3  |AN41/ERXD1/RH5
C2  |AN3/C2INA/RPB3/RB3 L3 AN42/ERXD2/RH6
D4 |Vss L2 EBIA4/PMA4/RH7
A3 |vpbD M2  |AN32/RPD14/RD14
B2  |AN2/C2INB/RPB2/RB2 L1 AN33/RPD15/SCK6/RD15
A2 PGEC1/AN1/RPB1/RB1 M1 OSC1/CLKI/RC12
Al PGED1/ANO/RPBO/RBO N1 0SC2/CLKO/RC15

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.

2:  Every I/O port pin (RAx-RKXx) can be used as a change notification pin (CNAx-CNKXx). See Section 12.0 “I/O Ports” for more
information.

3:  Shaded pins are 5V tolerant.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 7:

PIN NAMES FOR 144-PIN TFBGA DEVICES (CONTINUED)

144-PIN TFBGA (BOTTOM VIEW)

PIC32MZ0512EF(E/F/K)144
PIC32MZ1024EF(G/H/M)144
PIC32MZ1024EF(E/F/K)144
PIC32MZ2048EF(G/H/M)144

NuF:""t‘)er Full Pin Name NuF:r'l’;er Full Pin Name
N2 VBUS M13 RPD1/SCK1/RD1
N3 VUsB3Vv3 L12 EBID14/RPD2/PMD14/RD2
L4 Vss L13 EBID15/RPD3/PMD15/RD3
N4 D- K13 EBID12/RPD12/PMD12/RD12
N5 D+ K12 EBID13/PMD13/RD13
M4 RPF3/USBID/RF3 J1 ETXERR/RJO
M5 SDA3/RPF2/RF2 J12 EMDIO/RJ1
L5 SCL3/RPF8/RF8 J13 EBIRDY3/RJ2
K5 ERXDO/RH8 H13 EBIA22/RJ3
K6 ERXD3/RH9 H12 SQICS0/RPD4/RD4
L6 ECOL/RH10 H11  |SQICS1/RPD5/RD5
M6 EBIRDY2/RH11 J10 ETXEN/RPD6/RD6
N6 SCL2/RA2 H10 ETXCLK/RPD7/RD7
M7 EBIRDY1/SDA2/RA3 G13 VDD
L7 EBIA14/PMCS1/PMA14/RA4 G10 Vss
N7 VDD G12 EBID11/RPF0/PMD11/RFO
K7 Vss G111 EBID10/RPF1/PMD10/RF1
K8 EBIA9/RPF4/SDA5/PMA9/RF4 F10 EBIA21/RK7
L8 EBIA8/RPF5/SCL5/PMA8/RF5 F11 EBID9/RPG1/PMD9/RG1
M8 EBIA18/RK4 F12 EBID8/RPG0/PMD8/RGO
N8 EBIA19/RK5 F13 TRCLK/SQICLK/RA6
K9 EBIA20/RK6 E13 TRD3/SQID3/RA7
L9 RPA14/SCL1/RA14 E12 EBICS0/RJ4
M9 RPA15/SDA1/RA15 E11 EBICS1/RJ5
N9 EBIA15/RPD9/PMCS2/PMA15/RD9 E10 EBICS2/RJ6
N10 RPD10/SCK4/RD10 D11 EBICS3/RJ7
M10 EMDC/RPD11/RD11 D10 EBIDO/PMDO/REOQ
L10 ECRS/RH12 D9 Vss
K11 ERXDV/ECRSDV/RH13 D13 VDD
L11 RH14 C10 EBID1/PMD1/RE1
M11 EBIA23/RH15 D12 TRD2/SQID2/RG14
N11 RPDO/RTCC/INTO/RDO Cc11 TRD1/SQID1/RG12
N12 SOSCI/RPC13/RC13 C12 TRDO0/SQID0/RG13
M12 SOSCO/RPC14/T1CK/RC14 C13 EBID2/PMD2/RE2
N13 VDD B13 EBID3/RPE3/PMD3/RE3
K10 Vss A13 EBID4/AN18/PMD4/RE4
Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.
2: Every 1/0 port pin (RAx-RKXx) can be used as a change notification pin (CNAx-CNKXx). See Section 12.0 “I/O Ports” for more
information.
3:  Shaded pins are 5V tolerant.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

« Microchip’s Worldwide Web site; http://www.microchip.com
* Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

Referenced Sources

This device data sheet is based on the following
individual sections of the “PIC32 Family Reference
Manual”. These documents should be considered as
the general reference for the operation of a particular
module or device feature.

Note: To access the following documents,
browse the documentation section of the
Microchip web site
(www.microchip.com).

» Section 1. “Introduction” (DS60001127)

» Section 7. “Resets” (DS60001118)

» Section 8. “Interrupt Controller” (DS60001108)

+ Section 9. “Watchdog, Deadman, and Power-up Timers” (DS60001114)

+ Section 10.

» Section 12.
» Section 13.
» Section 14.
+ Section 15.
+ Section 16.
+ Section 19.
» Section 20.
» Section 21.
» Section 22.

“Power-Saving Features” (DS60001130)

“I/0 Ports” (DS60001120)

“Parallel Master Port (PMP)” (DS60001128)

“Timers” (DS60001105)

“Input Capture” (DS60001122)

“Output Compare” (DS60001111)

“Comparator” (DS60001110)

“Comparator Voltage Reference (CVREF)” (DS60001109)

“Universal Asynchronous Receiver Transmitter (UART)” (DS60001107)

“12-bit High-Speed Successive Approximation Register (SAR) Analog-to-Digital Converter

(ADC)” (DS60001344)

» Section 23.
+ Section 24.
+ Section 29.
» Section 31.
» Section 32
» Section 33
» Section 34
¢ Section 35
» Section 41.
» Section 42.
» Section 46.
» Section 47.
» Section 48.
+ Section 49.
» Section 50.
» Section 51.
» Section 52.

“Serial Peripheral Interface (SPI)” (DS60001106)
“Inter-Integrated Circuit (IZC)” (DS60001116)

“Real-Time Clock and Calendar (RTCC)” (DS60001125)
“Direct Memory Access (DMA) Controller” (DS60001117)

. “Configuration” (DS60001124)

. “Programming and Diagnostics” (DS60001129)
. “Controller Area Network (CAN)” (DS60001154)
. “Ethernet Controller” (DS60001155)

“Prefetch Module for Devices with L1 CPU Cache” (DS60001183)

“Oscillators with Enhanced PLL” (DS60001250)

“Serial Quad Interface (SQIl)” (DS60001244)

“External Bus Interface (EBI)” (DS60001245)

“Memory Organization and Permissions” (DS60001214)

“Crypto Engine (CE) and Random Number Generator (RNG)” (DS60001246)
“CPU for Devices with MIPS32® microAptiv™ and M-Class Cores” (DS60001192)
“Hi-Speed USB with On-The-Go (OTG)” (DS60001326)

“Flash Program Memory with Support for Live Update” (DS60001193)
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NOTES:
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

1.0 DEVICE OVERVIEW This data sheet contains device-specific information for
- - PIC32MZ EF devices.
Note:  This data sheet summarizes the features ] ) )
of the PIC32MZ EF family of devices. It is Figure 1-1 illustrates a general block diagram of the
not intended to be a comprehensive refer- core a_nd peripheral modules in the PIC32MZ EF family
ence source. To complement the informa- of devices.
tion in this data sheet, refer to the “PIC32 Table 1-21 through Table 1-22 list the pinout 1/O
Family Reference Manual”, which is avail- descriptions for the pins shown in the device pin tables
able from the Microchip web site (see Table 2 through Table 6).
(www.microchip.com/PIC32).
FIGURE 1-1: PIC32MZ EF FAMILY BLOCK DIAGRAM
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Note:

Not all features are available on all devices. Refer to TABLE 1: “PIC32MZ EF Family Features” for the list of features by device.
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DS60001320H-page 19


http://www.microchip.com/PIC32
http://www.microchip.com

PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-1: ADC PINOUT I/0O DESCRIPTIONS

Pin Number
Pin Name Ggl':'ﬂ;' 100-pin | 100-pin | 124-pin 1.;‘3;:"27 144-pin Tl;ll:e '?’r‘,',f,fi' Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

ANO 16 25 A1 A18 36 A1 | Analog | Analog Input Channels
AN1 15 24 A2 A17 35 A2 | Analog
AN2 14 23 B2 A16 34 B2 | Analog
AN3 13 22 C3 A14 31 Cc2 | Analog
AN4 12 21 B3 A13 26 A4 | Analog
AN5 23 34 E1 B19 49 F1 | Analog
ANG 24 35 F3 A24 50 G1 | Analog
AN7 27 41 G2 A27 59 J3 | Analog
AN8 28 42 H2 B23 60 J2 | Analog
AN9 29 43 G3 A28 61 J1 | Analog
AN10 30 44 F4 B24 62 K2 | Analog
AN11 10 16 D4 B9 21 A6 | Analog
AN12 6 12 C5 B7 16 D7 | Analog
AN13 5 11 D6 A8 15 Cc7 | Analog
AN14 4 10 C6 B6 14 B7 | Analog
AN15 3 5 Cc7 A4 5 B10 | Analog
AN16 2 4 Cc8 B2 4 B11 | Analog
AN17 1 3 B8 A3 3 A11 | Analog
AN18 64 100 B9 AB7 144 A13 | Analog
AN19 — 9 B6 A7 13 D8 | Analog
AN20 — 8 A6 B5 12 Cc8 | Analog
AN21 — 7 A7 A6 11 B8 | Analog
AN22 — 6 B7 B3 6 A10 | Analog
AN23 — 1 A9 A2 1 A12 | Analog
AN24 — 17 C4 A1 22 D5 | Analog
AN25 — 18 A3 B10 23 A5 | Analog
AN26 — 19 A4 A12 24 B5 | Analog
AN27 — 28 C2 B15 39 D2 | Analog
AN28 — 29 D2 A20 40 D3 | Analog
AN29 — 38 E5 B21 56 H2 | Analog
AN30 — 39 F2 A26 57 H3 | Analog
AN31 — 40 G1 B22 58 J4 | Analog
AN32 — 47 J2 B27 69 M2 | Analog
AN33 — 48 J1 A32 70 L1 | Analog
AN34 — 2 A8 B1 2 B12 | Analog
AN35 — — — A5 7 C9 | Analog
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-1: ADC PINOUT I/0O DESCRIPTIONS (CONTINUED)
Pin Number
PinName | 8420 | 100510 | 100.pin | 126-pin | 4P | 144.pin T';':e ‘?r‘;ﬁzr Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

AN36 — — — B4 8 B9 | Analog | Analog Input Channels
AN37 — — — B12 27 B4 | Analog

AN38 — — — B17 43 E1 | Analog

AN39 — — — A22 44 E2 | Analog

AN40 — — — A30 65 K3 | Analog

AN41 — — — B26 66 M3 | Analog

AN42 — — — A31 67 L3 I Analog

AN45 11 20 B4 B11 25 C5 I Analog

AN46 17 26 B1 B14 37 B1 I Analog

AN47 18 27 C1 A19 38 C1 | Analog

AN48 21 32 E3 B18 47 F3 | Analog

AN49 22 33 E2 A23 48 F2 I Analog

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select

© 2015-2021 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-2: OSCILLATOR PINOUT 1/O DESCRIPTIONS
Pin Number
. -Di i Pin Buffer _n
Pin Name 63&';‘ 100-pin | 100-pin | 124-pin 1.;‘3&'7 144-pin | Type | Type Description
TQFP TQFP | TFBGA | VTLA LQFP TFBGA
CLKI 31 49 K1 B28 71 M1 ST/CMOS [External clock source input.
Always associated with OSC1
pin function.
CLKO 32 50 K2 A33 72 N1 O — Oscillator crystal output. Con-
nects to crystal or resonator in
Crystal Oscillator mode. Option-
ally functions as CLKO in RC
and EC modes. Always associ-
ated with OSC2 pin function.
0OSC1 31 49 K1 B28 71 M1 ST/CMOS |Oscillator crystal input. ST buffer
when configured in RC mode;
CMOS otherwise.
0SC2 32 50 K2 A33 72 N1 (0] — Oscillator crystal output. Con-
nects to crystal or resonator in
Crystal Oscillator mode. Option-
ally functions as CLKO in RC
and EC modes.
SOSCI 47 72 K9 B41 105 N12 | ST/CMOS | 32.768 kHz low-power oscillator
crystal input; CMOS otherwise.
SOSCO 48 73 K10 A49 106 M12 (0] — 32.768 low-power oscillator crys-
tal output.
REFCLKI1 PPS PPS PPS PPS PPS PPS | — Reference Clock Generator
REFCLKI3 | PPS PPS PPS PPS PPS PPS [ —  |Inputs 1-4
REFCLKI4 PPS PPS PPS PPS PPS PPS | —
REFCLKO1 PPS PPS PPS PPS PPS PPS (0] — Reference Clock Generator Out-
REFCLKO3| PPS PPS PPS PPS PPS PPS (e} — puts 1-4
REFCLKO4 | PPS PPS PPS PPS PPS PPS o —
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
TABLE 1-3: IC1 THROUGH IC9 PINOUT I/O DESCRIPTIONS
Pin Number
. -Di pi Pin Buffer e
Pin Name GSF';JT 100-pin | 100-pin | 124-pin 1:35,'7 144-pin | Type | Type Description
TQFP TQFP | TFBGA | VTLA LQFP TFBGA
Input Capture
IC1 PPS PPS PPS PPS PPS PPS | ST Input Capture Inputs 1-9
IC2 PPS PPS PPS PPS PPS PPS | ST
IC3 PPS PPS PPS PPS PPS PPS | ST
IC4 PPS PPS PPS PPS PPS PPS | ST
IC5 PPS PPS PPS PPS PPS PPS | ST
IC6 PPS PPS PPS PPS PPS PPS | ST
IC7 PPS PPS PPS PPS PPS PPS | ST
IC8 PPS PPS PPS PPS PPS PPS | ST
IC9 PPS PPS PPS PPS PPS PPS | ST
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select

DS60001320H-page 22
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-4: OC1 THROUGH OC9 PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 111_43;::;1 144-pin T';:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
Output Compare

OoC1 PPS PPS PPS PPS PPS PPS 0] — Output Compare Outputs 1-9
0C2 PPS PPS PPS PPS PPS PPS (0] —
0oC3 PPS PPS PPS PPS PPS PPS (0] —
0oC4 PPS PPS PPS PPS PPS PPS (0] —
0C5 PPS PPS PPS PPS PPS PPS (0] —
0C6 PPS PPS PPS PPS PPS PPS (0] —
ocC7 PPS PPS PPS PPS PPS PPS (0] —
0ocCs8 PPS PPS PPS PPS PPS PPS (0] —
0C9 PPS PPS PPS PPS PPS PPS (0] —
OCFA PPS PPS PPS PPS PPS PPS | ST Output Compare Fault A Input
OCFB 30 44 F4 B24 62 K2 | ST Output Compare Fault B Input
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-5: EXTERNAL INTERRUPTS PINOUT I/0 DESCRIPTIONS

Pin Number
Pin Name GSF;:? 100-pin | 100-pin | 124-pin 11‘_1;':;:7 144-pin T;I:e B'I'l;fpf:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
External Interrupts
INTO 46 71 J8 A48 104 N11 | ST External Interrupt 0
INT1 PPS PPS PPS PPS PPS PPS | ST External Interrupt 1
INT2 PPS PPS PPS PPS PPS PPS | ST External Interrupt 2
INT3 PPS PPS PPS PPS PPS PPS | ST External Interrupt 3
INT4 PPS PPS PPS PPS PPS PPS | ST External Interrupt 4
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-6: PORTA THROUGH PORTK PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 1:3;;:7 144-pin T';:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

PORTA
RAO — 17 C4 A1 22 D5 110 ST PORTA is a bidirectional I/0 port
RA1 — 38 E5 B21 56 H2 1/0 ST
RA2 — 59 H5 Ad1 85 N6 110 ST
RA3 — 60 J5 B34 86 M7 110 ST
RA4 — 61 H6 A42 87 L7 110 ST
RA5 — 2 A8 B1 2 B12 110 ST
RA6 — 89 E9 AB1 129 F13 110 ST
RA7 — 90 E10 B51 130 E13 1/0 ST
RA9 — 28 C2 B15 39 D2 1/0 ST
RA10 — 29 D2 A20 40 D3 110 ST
RA14 — 66 K6 B37 95 L9 110 ST
RA15 — 67 J6 A45 96 M9 110 ST

PORTB
RBO 16 25 A1 A18 36 A1 /0 ST PORTB is a bidirectional I/O port
RB1 15 24 A2 A17 35 A2 110 ST
RB2 14 23 B2 A16 34 B2 110 ST
RB3 13 22 C3 A14 31 Cc2 110 ST
RB4 12 21 B3 A13 26 A4 110 ST
RB5 11 20 B4 B11 25 C5 110 ST
RB6 17 26 B1 B14 37 B1 110 ST
RB7 18 27 C1 A19 38 C1 110 ST
RB8 21 32 E3 B18 47 F3 1/0 ST
RB9 22 33 E2 A23 48 F2 110 ST
RB10 23 34 E1 B19 49 F1 110 ST
RB11 24 35 F3 A24 50 G1 110 ST
RB12 27 41 G2 A27 59 J3 110 ST
RB13 28 42 H2 B23 60 J2 110 ST
RB14 29 43 G3 A28 61 J1 110 ST
RB15 30 44 F4 B24 62 K2 1/0 ST

PORTC
RC1 — 6 B7 B3 6 A10 110 ST PORTC is a bidirectional /0
RC2 — 7 A7 A6 11 B8 110 ST port
RC3 — 8 A6 B5 12 Ccs8 110 ST
RC4 — 9 B6 A7 13 D8 1/0 ST
RC12 31 49 K1 B28 71 M1 1/0 ST
RC13 47 72 K9 B41 105 N12 110 ST
RC14 48 73 K10 A49 106 M12 110 ST
RC15 32 50 K2 A33 72 N1 110 ST
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-6: PORTA THROUGH PORTK PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number
Pin Name 63;:';:;‘ 100-pin | 100-pin | 124-pin 1:3;:';';’ 144-pin T';:‘e I?rl;fgzr Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
PORTD
RDO 46 71 J8 A48 104 N11 110 ST PORTD is a bidirectional /O
RD1 49 76 H10 A52 109 M13 110 ST port
RD2 50 77 H9 B42 110 L12 110 ST
RD3 51 78 H8 A53 111 L13 110 ST
RD4 52 81 G8 A56 118 H12 110 ST
RD5 53 82 G9 B46 119 H11 110 ST
RD6 — — — A57 120 J10 110 ST
RD7 — — — B47 121 H10 110 ST
RD9 43 68 K7 B38 97 N9 /0 ST
RD10 44 69 J7 A46 98 N10 110 ST
RD11 45 70 K8 B39 99 M10 /0 ST
RD12 — 79 H7 B43 112 K13 110 ST
RD13 — 80 G7 A54 113 K12 110 ST
RD14 — 47 J2 B27 69 M2 /0 ST
RD15 — 48 J1 A32 70 L1 110 ST
PORTE
REO 58 91 E7 B52 135 D10 1/0 ST PORTE is a bidirectional /O port
RE1 61 94 D8 AB4 138 C10 110 ST
RE2 62 98 B10 AB6 142 C13 110 ST
RE3 63 99 A10 B56 143 B13 110 ST
RE4 64 100 B9 AB7 144 A13 lfe} ST
RE5 1 3 B8 A3 3 A11 110 ST
RE6 2 4 Cc8 B2 4 B11 /0 ST
RE7 3 5 c7 A4 5 B10 110 ST
RE8 — 18 A3 B10 23 A5 /0 ST
RE9 — 19 A4 A12 24 B5 110 ST
PORTF
RFO 56 85 F8 A59 124 G12 110 ST PORTF is a bidirectional I/O port
RF1 57 86 F9 B49 125 G11 110 ST
RF2 — 57 F5 B31 79 M5 110 ST
RF3 38 56 J4 A38 78 M4 110 ST
RF4 41 64 Fé B36 90 K8 110 ST
RF5 42 65 G6 Ad44 91 L8 110 ST
RF8 — 58 G5 A39 80 L5 110 ST
RF12 — 40 G1 B22 58 J4 110 ST
RF13 — 39 F2 A26 57 H3 110 ST
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-6: PORTA THROUGH PORTK PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Number
Pin Name 63;';;;‘ 100-pin | 100-pin | 124-pin 1:3;:';';’ 144-pin T';:‘e I?rl;fgzr Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

PORTG
RGO — 88 E8 B50 128 F12 110 ST PORTG is a bidirectional I/0
RG1 — 87 F10 AB0 127 F11 110 ST port
RG6 4 10 Cc6 B6 14 B7 110 ST
RG7 5 11 D6 A8 15 Cc7 110 ST
RG8 6 12 C5 B7 16 D7 /0 ST
RG9 10 16 D4 B9 21 A6 110 ST
RG12 — 96 Cc9 AB5 140 Cc1 lfe} ST
RG13 — 97 C10 B55 141 C12 110 ST
RG14 — 95 D9 B54 139 D12 lfe} ST
RG15 — 1 A9 A2 1 A12 110 ST

PORTH
RHO — — — B17 43 E1 110 ST PORTH is a bidirectional /O
RH1 — — — A22 44 E2 110 ST port
RH2 — — — — 45 E3 /0 ST
RH3 — — — — 46 F4 110 ST
RH4 — — — A30 65 K3 110 ST
RH5 — — — B26 66 M3 110 ST
RH6 — — — A31 67 L3 110 ST
RH7 — — — — 68 L2 110 ST
RH8 — — — B32 81 K5 110 ST
RH9 — — — A40 82 K6 110 ST
RH10 — — — B33 83 L6 110 ST
RH11 — — — — 84 M6 110 ST
RH12 — — — A47 100 L10 110 ST
RH13 — — — B40 101 K11 110 ST
RH14 — — — — 102 L11 110 ST
RH15 — — — — 103 M11 110 ST

PORTJ
RJO — — — B44 114 J11 1/0 ST PORTJ is a bidirectional I/O port
RJ1 — — — A55 115 J12 110 ST
RJ2 — — — B45 116 J13 110 ST
RJ3 — — — — 117 H13 110 ST
RJ4 — — — AB2 131 E12 110 ST
RJ5 — — — — 132 E11 110 ST
RJ6 — — — — 133 E10 110 ST
RJ7 — — — — 134 D11 110 ST
RJ8 — — — A5 7 C9 110 ST
RJ9 — — — B4 8 B9 /0 ST
RJ10 — — — — 10 A8 110 ST
RJ11 — — — B12 27 B4 110 ST
RJ12 — — — — 9 A9 110 ST
RJ13 — — — — 28 Cc4 110 ST
RJ14 — — — — 29 C3 110 ST
RJ15 — — — — 30 B3 /0 ST
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-6: PORTA THROUGH PORTK PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Number
Pin Name Ggl':'ﬂ;' 100-pin | 100-pin | 124-pin 1.;‘3;:":;7 144-pin T';:‘e I?rl;gzr Description
TQFP TQFP | TFBGA | VTLA LQFP TFBGA
PORTK

RKO — — — — 19 C6 lfe} ST PORTK is a bidirectional I/O port
RK1 — — — — 51 G2 110 ST
RK2 — — — — 52 G3 110 ST
RK3 — — — — 53 G4 110 ST
RK4 — — — — 92 M8 110 ST
RK5 — — — — 93 N8 110 ST
RK6 — — — — 94 K9 110 ST
RK7 — — — — 126 F10 110 ST
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-7: TIMER1 THROUGH TIMER9 AND RTCC PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 1:3;;:7 144-pin T';:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
Timer1 through Timer9
T1CK 48 73 K10 A49 106 M12 | ST Timer1 External Clock Input
T2CK PPS PPS PPS PPS PPS PPS | ST Timer2 External Clock Input
T3CK PPS PPS PPS PPS PPS PPS | ST Timer3 External Clock Input
T4CK PPS PPS PPS PPS PPS PPS | ST Timer4 External Clock Input
T5CK PPS PPS PPS PPS PPS PPS | ST Timer5 External Clock Input
T6CK PPS PPS PPS PPS PPS PPS | ST Timer6 External Clock Input
T7CK PPS PPS PPS PPS PPS PPS | ST Timer7 External Clock Input
T8CK PPS PPS PPS PPS PPS PPS | ST Timer8 External Clock Input
TICK PPS PPS PPS PPS PPS PPS | ST Timer9 External Clock Input
Real-Time Clock and Calendar
RTCC 46 71 J8 A48 104 N11 (0] — Real-Time Clock Alarm/Sec-
onds Output
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-8: UART1 THROUGH UART6 PINOUT I/O DESCRIPTIONS
Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 1:3;;:7 144-pin T';:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
Universal Asynchronous Receiver Transmitter 1
U1RX PPS PPS PPS PPS PPS PPS | ST UART1 Receive
U1TX PPS PPS PPS PPS PPS PPS o} — UART1 Transmit
U1CTS PPS PPS PPS PPS PPS PPS | ST UART1 Clear to Send
U1RTS PPS PPS PPS PPS PPS PPS o — UART1 Ready to Send
Universal Asynchronous Receiver Transmitter 2
U2RX PPS PPS PPS PPS PPS PPS | ST UART2 Receive
u2TXx PPS PPS PPS PPS PPS PPS o} — UART2 Transmit
U2CTS PPS PPS PPS PPS PPS PPS | ST UART?2 Clear To Send
U2RTS PPS PPS PPS PPS PPS PPS o} — UART2 Ready To Send
Universal Asynchronous Receiver Transmitter 3
U3RX PPS PPS PPS PPS PPS PPS | ST UART3 Receive
U3TX PPS PPS PPS PPS PPS PPS o} — UART3 Transmit
U3CTS PPS PPS PPS PPS PPS PPS | ST UARTS3 Clear to Send
U3RTS PPS PPS PPS PPS PPS PPS 0} — UART3 Ready to Send
Universal Asynchronous Receiver Transmitter 4
U4RX PPS PPS PPS PPS PPS PPS | ST UART4 Receive
u4TX PPS PPS PPS PPS PPS PPS o} — UART4 Transmit
U4CTS PPS PPS PPS PPS PPS PPS | ST UART4 Clear to Send
U4RTS PPS PPS PPS PPS PPS PPS 0} — UART4 Ready to Send
Universal Asynchronous Receiver Transmitter 5
U5RX PPS PPS PPS PPS PPS PPS | ST UARTS5 Receive
U5STX PPS PPS PPS PPS PPS PPS o} — UARTS5 Transmit
U5SCTS PPS PPS PPS PPS PPS PPS | ST UARTS5 Clear to Send
U5SRTS PPS PPS PPS PPS PPS PPS 0} — UART5 Ready to Send
Universal Asynchronous Receiver Transmitter 6
UBRX PPS PPS PPS PPS PPS PPS | ST UART®6 Receive
UBTX PPS PPS PPS PPS PPS PPS o} — UART®6 Transmit
UBCTS PPS PPS PPS PPS PPS PPS | ST UART®6 Clear to Send
UBRTS PPS PPS PPS PPS PPS PPS 0} — UART6 Ready to Send
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-9: SPI1 THROUGH SPI 6 PINOUT I/O DESCRIPTIONS
Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 111_43:::;1 144-pin T':/:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
Serial Peripheral Interface 1
SCK1 49 76 H10 A52 109 M13 110 ST SPI1 Synchronous Serial Clock
Input/Output
SDI1 PPS PPS PPS PPS PPS PPS | ST SPI1 Data In
SDO1 PPS PPS PPS PPS PPS PPS o} — SPI1 Data Out
SS1 PPS PPS PPS PPS PPS PPS 110 ST SPI1 Client Synchronization Or
Frame Pulse 1/0
Serial Peripheral Interface 2
SCK2 4 10 C6 B6 14 B7 110 ST SPI2 Synchronous Serial Clock
Input/output
SDI2 PPS PPS PPS PPS PPS PPS | ST SPI2 Data In
SDO2 PPS PPS PPS PPS PPS PPS (0] — SPI2 Data Out
SS2 PPS PPS PPS PPS PPS PPS /0 ST SPI2 Client Synchronization Or
Frame Pulse 1/0
Serial Peripheral Interface 3
SCK3 29 43 G3 A28 61 J1 /0 ST SPI3 Synchronous Serial Clock
Input/Output
SDI3 PPS PPS PPS PPS PPS PPS | ST SPI3 Data In
SDO3 PPS PPS PPS PPS PPS PPS (0] — SPI3 Data Out
SS3 PPS PPS PPS PPS PPS PPS /0 ST SPI3 Client Synchronization Or
Frame Pulse 1/0
Serial Peripheral Interface 4
SCK4 44 69 J7 A46 98 N10 /0 ST SPI4 Synchronous Serial Clock
Input/Output
SDI4 PPS PPS PPS PPS PPS PPS | ST SPI4 Data In
SDO4 PPS PPS PPS PPS PPS PPS (0] — SPI4 Data Out
SS4 PPS PPS PPS PPS PPS PPS /0 ST SPI4 Client Synchronization Or
Frame Pulse 1/0
Serial Peripheral Interface 5
SCK5 — 39 F2 A26 57 H3 110 ST SPI5 Synchronous Serial Clock
Input/Output
SDI5 — PPS PPS PPS PPS PPS | ST SPI5 Data In
SDO5 — PPS PPS PPS PPS PPS (0] — SPI5 Data Out
SS5 — PPS PPS PPS PPS PPS /0 ST SPI5 Client Synchronization Or
Frame Pulse 1/0
Serial Peripheral Interface 6
SCK®6 — 48 J1 A32 70 L1 110 ST SPI6 Synchronous Serial Clock
Input/Output
SDI6 — PPS PPS PPS PPS PPS | ST SPI6 Data In
SDO6 — PPS PPS PPS PPS PPS (0] — SPI6 Data Out
SS6 — PPS PPS PPS PPS PPS 110 ST SPI6 Client Synchronization Or
Frame Pulse 1/0
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-10: 12C1 THROUGH I2C5 PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 111_43:::;1 144-pin T':/:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
Inter-Integrated Circuit 1
SCL1 44 66 K6 B37 95 L9 1/0 ST 12C1 Synchronous Serial Clock
Input/Output
SDA1 43 67 J6 A45 96 M9 1/0 ST 12C1 Synchronous Serial Data
Input/Output
Inter-Integrated Circuit 2
SCL2 — 59 H5 A41 85 N6 110 ST 12C2 Synchronous Serial Clock
Input/Output
SDA2 — 60 J5 B34 86 M7 110 ST 12C2 Synchronous Serial Data
Input/Output
Inter-Integrated Circuit 3
SCL3 51 58 G5 A39 80 L5 1/0 ST 12C3 Synchronous Serial Clock
Input/Output
SDA3 50 57 F5 B31 79 M5 110 ST 12C3 Synchronous Serial Data
Input/Output
Inter-Integrated Circuit 4
SCL4 6 12 C5 B7 16 D7 110 ST 12C4 Synchronous Serial Clock
Input/Output
SDA4 5 11 D6 A8 15 Cc7 110 ST 12C4 Synchronous Serial Data
Input/Output
Inter-Integrated Circuit 5
SCL5 42 65 G6 Ad4 91 L8 110 ST 12C5 Synchronous Serial Clock
Input/Output
SDA5 41 64 F6 B36 90 K8 110 ST 12C5 Synchronous Serial Data
Input/Output
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-11: COMPARATOR 1, COMPARATOR 2 AND CVREF PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name GCI:F’:In 100-pin | 100-pin | 124-pin 1{_43;:7 144-pin T:I:e BTL;‘::ZI' Description
TQFP TQFP | TFBGA | VTLA LQFP TFBGA
Comparator Voltage Reference

CVREF+ 16 29 D2 A20 40 D3 | Analog |Comparator Voltage Reference
(High) Input

CVREF- 15 28 Cc2 B15 39 D2 | Analog |Comparator Voltage Reference
(Low) Input

CVREFOUT 23 34 E1 B19 49 F1 O Analog |Comparator Voltage Reference
Output

Comparator 1

C1INA 11 20 B4 B11 25 C5 | Analog |Comparator 1 Positive Input

C1INB 12 21 B3 A13 26 A4 | Analog |Comparator 1 Selectable Nega-

C1INC 5 11 D6 A8 15 c7 [ Analog |tive Input

C1IND 4 10 C6 B6 14 B7 | Analog

Cc10UT PPS PPS PPS PPS PPS PPS 0 — Comparator 1 Output

Comparator 2
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-11: COMPARATOR 1, COMPARATOR 2 AND CVREF PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63":’;1';‘ 100-pin | 100-pin | 124-pin 1:3;:';';‘ 144-pin T‘;,':e il;f::r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

C2INA 13 22 B2 A14 31 C2 | Analog |Comparator 2 Positive Input
C2INB 14 23 C3 A16 34 B2 | Analog |Comparator 2 Selectable Nega-
C2INC 10 16 D4 B9 21 AB I Analog |tive Input
C2IND 6 12 C5 B7 16 D7 | Analog
C20UT PPS PPS PPS PPS PPS PPS o — Comparator 2 Output
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-12: PMP PINOUT 1/O DESCRIPTIONS
Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 111_43;::;1 144-pin T':/:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

PMAO 30 44 F4 B24 30 B3 110 TTL/ST |Parallel Host Port Address bit 0
Input (Buffered Client modes)
and Output (Host modes)

PMA1 29 43 G3 A28 51 G2 110 TTL/ST |Parallel Host Port Address bit 1
Input (Buffered Client modes)
and Output (Host modes)

PMA2 10 16 D4 B9 21 A6 (0] — Parallel Host Port Address

PMA3 6 12 c5 B7 52 G3 I6) _ (Demultiplexed Host modes)

PMA4 5 1 D6 A8 68 L2 o} —

PMA5 4 2 A8 B1 2 B12 o} —

PMAG 16 6 B7 B3 6 A10 o} —

PMA7 22 33 E2 A23 48 F2 o —

PMAS8 42 65 G6 Ad4 91 L8 o} —

PMA9 41 64 F6 B36 90 K8 o —

PMA10 21 32 E3 B18 47 F3 o —

PMA11 27 41 G2 A27 29 C3 o} —

PMA12 24 7 A7 A6 1 B8 o} —

PMA13 23 34 E1 B19 28 C4 o —

PMA14 45 61 H6 A42 87 L7 o} —

PMA15 43 68 K7 B38 97 N9 o} —

PMCS1 45 61 H6 A42 87 L7 o} — Parallel Host Port Chip Select 1
Strobe

PMCS2 43 68 K7 B38 97 N9 (0] — Parallel Host Port Chip Select 2
Strobe

PMDO 58 91 E7 B52 135 D10 I/0 TTL/ST |Parallel Host Port Data (Demulti-

PMD1 61 94 D8 A64 138 | C10 | /O | TTLST |Plexed Host mode) or Address/
Data (Multiplexed Host modes)

PMD2 62 98 B10 AB6 142 C13 110 TTL/ST

PMD3 63 99 A10 B56 143 B13 110 TTL/ST

PMD4 64 100 B9 AB7 144 A13 lfe} TTL/ST

PMD5 1 3 B8 A3 3 A11 110 TTL/ST

PMD6 2 4 Cc8 B2 4 B11 110 TTL/ST

PMD7 3 5 c7 A4 5 B10 /0 TTL/ST

PMD8 — 88 E9 B50 128 F12 lfe} TTL/ST

PMD9 — 87 F10 AB0 127 F11 lfe} TTL/ST

PMD10 — 86 F9 B49 125 G11 lfe} TTL/ST

PMD11 — 85 F8 A59 124 G12 lfe} TTL/ST

PMD12 — 79 H7 B43 112 K13 110 TTL/ST

PMD13 — 80 G7 A54 113 K12 /0 TTL/ST

PMD14 — 77 H9 B42 110 L12 lfe} TTL/ST

PMD15 — 78 H8 A53 111 L13 lfe} TTL/ST

PMALL 30 44 F4 B24 30 B3 O — Parallel Host Port Address Latch
Enable Low Byte (Multiplexed
Host modes)

PMALH 29 43 G3 A28 51 G2 O — Parallel Host Port Address Latch
Enable High Byte (Multiplexed
Host modes)

PMRD 53 9 B6 A7 13 D8 O — Parallel Host Port Read Strobe

PMWR 52 8 A6 B5 12 C8 (0] — Parallel Host Port Write Strobe

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-13: EBI PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 1:3;;:7 144-pin T';:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
EBIAO — 44 F4 B24 30 B3 (0] — External Bus Interface Address
EBIA1 — 43 G3 A28 51 G2 (0] — Bus
EBIA2 — 16 D4 B9 21 AB (0] —
EBIA3 — 12 C5 B7 52 G3 (0] —
EBIA4 — 11 D6 A8 68 L2 (0] —
EBIA5 — 2 A8 B1 2 B12 (0] —
EBIA6 — 6 B7 B3 6 A10 (0] —
EBIA7 — 33 E2 A23 48 F2 (0] —
EBIA8 — 65 G6 Ad4 91 L8 (0] —
EBIA9 — 64 F6 B36 90 K8 (0] —
EBIA10 — 32 E3 B18 47 F3 (0] —
EBIA11 — 41 G2 A27 29 C3 (0] —
EBIA12 — 7 A7 AB 11 B8 (0] —
EBIA13 — 34 E1 B19 28 C4 (0] —
EBIA14 — 61 H6 A42 87 L7 (0] —
EBIA15 — 68 K7 B38 97 N9 (0] —
EBIA16 — 17 C4 A1 19 C6 (0] —
EBIA17 — 40 G1 B22 53 G4 (0] —
EBIA18 — 39 F2 A26 92 M8 (0] —
EBIA19 — 38 E5 B21 93 N8 (0] —
EBIA20 — — — — 94 K9 (0] —
EBIA21 — — — — 126 F10 (0] —
EBIA22 — — — — 117 H13 (0] —
EBIA23 — — — — 103 M11 (0] —
EBIDO — 91 E7 B52 135 D10 1/0 ST External Bus Interface Data 1/0
EBID1 — 94 D8 Ab4 138 C10 110 ST Bus
EBID2 — 98 B10 AB6 142 C13 110 ST
EBID3 — 99 A10 B56 143 B13 110 ST
EBID4 — 100 B9 AB7 144 A13 110 ST
EBID5 — 3 B8 A3 3 A1 110 ST
EBID6 — 4 Cc8 B2 4 B11 110 ST
EBID7 — 5 Cc7 A4 5 B10 110 ST
EBID8 — 88 E8 B50 128 F12 1/0 ST
EBID9 — 87 F10 AB60 127 F11 110 ST
EBID10 — 86 F9 B49 125 G11 110 ST
EBID11 — 85 F8 A59 124 G12 110 ST
EBID12 — 79 H7 B43 112 K13 110 ST
EBID13 — 80 G7 A54 113 K12 1/0 ST
EBID14 — 77 H9 B42 110 L12 110 ST
EBID15 — 78 H8 A53 111 L13 110 ST
EBIBSO — — — — 9 A9 (0] — External Bus Interface Byte
EBIBS1 — — — — 10 A8 o) —  |Select
EBICSO — 59 H5 A41 131 E12 (0] — External Bus Interface Chip
EBICST1 — — — — 132 E11 o) —  |Select
EBICS2 — — — — 133 E10 (0] —
EBICS3 — — — — 134 D11 (0] —
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-13: EBI PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number
. -ni ni Pin Buffer L
Pin Name GSF’L';‘ 100-pin | 100-pin | 124-pin 1:35,'7 144-pin | Type | Type Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

EBIOE — 9 B6 A7 13 D8 O — External Bus Interface Output
Enable

EBIRDY1 — 60 J5 B34 86 M7 | ST External Bus Interface Ready

EBIRDY2 — 58 G5 A39 84 M6 | st |Input

EBIRDY3 — 57 F5 B45 116 J13 | ST

EBIRP — — — — 45 E3 o] — External Bus Interface Flash
Reset Pin

EBIWE — 8 A6 B5 12 C8 O — External Bus Interface Write
Enable

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-14: USB PINOUT I/O DESCRIPTIONS

Pin Number
. -Di -pi Pin Buffer N
Pin Name GgFl;;/n 100-pin | 100-pin | 124-pin 1{_43;:7 144-pin | Type Type Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
VBUS 33 51 H3 A35 73 N2 | Analog [USB bus power monitor
VUSB3V3 34 52 J3 A36 74 N3 P — USB internal transceiver supply.
If the USB module is not used,
this pin must be connected to
VSS. When connected to VSS,
the shared pin functions on
USBID will not be available.
D+ 37 55 K4 B30 77 N5 110 Analog [USB D+
D- 36 54 K3 A37 76 N4 110 Analog [USB D-
USBID 38 56 J4 A38 78 M4 | ST USB OTG ID detect
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-15: CAN1 AND CAN2 PINOUT 1/0O DESCRIPTIONS

Pin Number
Pin Name GSFI:;I 100-pin | 100-pin | 124-pin 1:3;;7 144-pin T:I:e I?rl;fgzr Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

C1TX PPS PPS PPS PPS PPS PPS (0] — CAN1 Bus Transmit Pin
C1RX PPS PPS PPS PPS PPS PPS | ST CAN1 Bus Receive Pin
C2TX PPS PPS PPS PPS PPS PPS (0] — CAN2 Bus Transmit Pin
C2RX PPS PPS PPS PPS PPS PPS | ST CAN2 Bus Receive Pin
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-16: ETHERNET MII /O DESCRIPTIONS

Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 111_43;::;1 144-pin T':/:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
ERXDO 61 41 G2 B32 81 K5 | ST Ethernet Receive Data 0
ERXD1 58 42 H2 B26 66 M3 | ST Ethernet Receive Data 1
ERXD2 57 43 G3 A31 67 L3 | ST Ethernet Receive Data 2
ERXD3 56 44 F4 A40 82 K6 | ST Ethernet Receive Data 3
ERXERR 64 35 F3 A30 65 K3 | ST Ethernet Receive Error Input
ERXDV 62 12 C5 B40 101 K11 | ST Ethernet Receive Data Valid
ERXCLK 63 16 D4 B12 27 B4 | ST Ethernet Receive Clock
ETXDO 2 86 F9 A5 7 C9 (0] — Ethernet Transmit Data 0
ETXD1 3 85 F8 B4 8 B9 (0] — Ethernet Transmit Data 1
ETXD2 43 79 H7 B17 43 E1 (0] — Ethernet Transmit Data 2
ETXD3 46 80 G7 A22 44 E2 (0] — Ethernet Transmit Data 3
ETXERR 50 87 F10 B44 114 J11 (0] — Ethernet Transmit Error
ETXEN 1 77 H9 A57 120 J10 (0] — Ethernet Transmit Enable
ETXCLK 51 78 H8 B47 121 H10 | ST Ethernet Transmit Clock
ECOL 44 10 C6 B33 83 L6 | ST Ethernet Collision Detect
ECRS 45 11 D6 A47 100 L10 | ST Ethernet Carrier Sense
EMDC 30 70 K8 B39 99 M10 (0] — Ethernet Management Data
Clock
EMDIO 49 71 J8 A55 115 J12 /10 — Ethernet Management Data
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
TABLE 1-17: ETHERNET RMII PINOUT I/O DESCRIPTIONS
Pin Number
Pin Name GCI:F’:In 100-pin | 100-pin | 124-pin 1{_43;:7 144-pin T:I:e BTl;‘::ZI' Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
Ethernet Ml Interface
ERXDO 61 41 G2 B32 81 K5 | ST Ethernet Receive Data 0
ERXD1 58 42 H2 B26 66 M3 | ST Ethernet Receive Data 1
ERXERR 64 35 F3 A30 65 K3 | ST Ethernet Receive Error Input
ETXDO 2 86 F9 A5 7 C9 (0] — Ethernet Transmit Data 0
ETXD1 3 85 F8 B4 8 B9 (0] — Ethernet Transmit Data 1
ETXEN 1 77 H9 A57 120 J10 (0] — Ethernet Transmit Enable
EMDC 30 70 K8 B39 99 M10 (0] — Ethernet Management Data
Clock
EMDIO 49 71 J8 A55 115 J12 1/0 — Ethernet Management Data
EREFCLK 63 16 D4 B12 27 B4 | ST Ethernet Reference Clock
ECRSDV 62 12 C5 B40 101 K11 | ST Ethernet Carrier Sense Data
Valid
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-18: ALTERNATE ETHERNET MII PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 111_43:::;1 144-pin T':/:Ie B_rl;,f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA

AERXDO — 18 A3 — — — | ST Alternate Ethernet Receive Data
0

AERXD1 — 19 A4 — — — | ST Alternate Ethernet Receive Data
1

AERXD2 — 28 Cc2 — — — | ST Alternate Ethernet Receive Data
2

AERXD3 — 29 D2 — — — | ST Alternate Ethernet Receive Data
3

AERXERR — 1 A9 — — — | ST Alternate Ethernet Receive Error
Input

AERXDV — 12 C5 — — — | ST Alternate Ethernet Receive Data
Valid

AERXCLK — 16 D4 — — — | ST Alternate Ethernet Receive
Clock

AETXDO — 47 J2 — — — (@) — Alternate Ethernet Transmit
Data 0

AETXD1 — 48 J1 — — — O — Alternate Ethernet Transmit
Data 1

AETXD2 — 44 F4 — — — (0] — Alternate Ethernet Transmit
Data 2

AETXD3 — 43 G3 — — — (0] — Alternate Ethernet Transmit
Data 3

AETXERR — 35 F3 — — — O — Alternate Ethernet Transmit
Error

AECOL — 42 H2 — — — | ST Alternate Ethernet Collision
Detect

AECRS — 41 G2 — — — | ST Alternate Ethernet Carrier Sense

AETXCLK — 66 K6 — — — | ST Alternate Ethernet Transmit
Clock

AEMDC — 70 K8 — — — O — Alternate Ethernet Management
Data Clock

AEMDIO — 71 J8 — — — 110 — Alternate Ethernet Management
Data

AETXEN — 67 J6 — — — (0] — Alternate Ethernet Transmit
Enable

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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TABLE 1-19: ALTERNATE ETHERNET RMII PINOUT I/0O DESCRIPTIONS

Pin Number
. -ni ni Pin Buffer Description
Pin Name GSF'L';‘ 100-pin | 100-pin | 124-pin 1:35,'7 144-pin | Type | Type
TQFP TQFP TFBGA | VTLA LQFP TFBGA

AERXDO 43 18 A3 — — — ST Alternate Ethernet Receive Data
0

AERXD1 46 19 A4 — — — | ST Alternate Ethernet Receive Data
1

AERXERR 51 1 A9 — — — | ST Alternate Ethernet Receive Error
Input

AETXDO 57 47 J2 — — — O — Alternate Ethernet Transmit Data
0

AETXD1 56 48 J1 — — — O — Alternate Ethernet Transmit Data
1

AEMDC 30 70 K8 — — — O — Alternate Ethernet Management
Data Clock

AEMDIO 49 71 J8 — — — 110 — Alternate Ethernet Management
Data

AETXEN 50 67 J6 — — — (0] — Alternate Ethernet Transmit
Enable

AEREFCLK 45 16 D4 — — — | ST Alternate Ethernet Reference
Clock

AECRSDV 62 12 C5 — — — | ST Alternate Ethernet Carrier Sense
Data Valid

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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TABLE 1-20: SQI1 PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63;;;/" 100-pin | 100-pin | 124-pin 111_43;::;1 144-pin T':/:Ie B_rl)',f;:r Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
SQICLK 57 89 E9 AB1 129 F13 (0] — Serial Quad Interface Clock
SQICS0 52 81 G8 A56 118 H12 (0] — Serial Quad Interface Chip
Select 0
SQICS1 53 82 G9 B46 119 H11 (0] — Serial Quad Interface Chip
Select 1
SQIDO0 58 97 C10 B55 141 C12 /0 ST Serial Quad Interface Data 0
SQID1 61 96 C9 A65 140 C11 110 ST Serial Quad Interface Data 1
SQID2 62 95 D9 B54 139 D12 /0 ST Serial Quad Interface Data 2
SQID3 63 90 E10 B51 130 E13 /0 ST Serial Quad Interface Data 3
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-21: POWER, GROUND, AND VOLTAGE REFERENCE PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name 63;’;;7 100-pin | 100-pin | 124-pin 1:3::7 144-pin T|:(I|:e B-rl;f;::r Description
TQFP TQFP | TFBGA | VTLA LQFP TFBGA
Power and Ground

AVDD 19 30 D1 B16 41 D1 P P Positive supply for analog mod-
ules. This pin must be connected
at all times.

AVss 20 31 D3 A21 42 E4 P P Ground reference for analog
modules. This pin must be con-
nected at all times

VDD 8,26,39, | 14, 37, A5, F1, | B8,A15, | 18, 33, A7,A3 P — Positive supply for peripheral

54, 60 46, 62, H1, A25, 55,64, |11 K1 logic and I/O pins. This pin must
74, 83, 93| K5,J10, B25, |88,107, N7 N13 be connected at all times.
G10,D10 | B35, |122,137| g3
AS0, D13
A58, B53
Vss 7,25,35, | 13,36, D5, E4, | A9,B13, | 17,32, |Dpe6, D4, P — Ground reference for logic, 1/0
40,55,59| 45,53, | G4,H4, | B20, | 54,63, |4 ka pins, and USB. This pin must be
63, 75, Jo, F7, B29, 75, 89, L47K7‘ connected at all times.
84,92 D7 A29, 108, K1’O '
A43, (123,136 G1d, D9
A51,
B48, A63
Voltage Reference

VREF+ 16 29 D2 A20 40 D3 | Analog |[Analog Voltage Reference (High)
Input

VREF- 15 28 C2 B15 39 D2 | Analog [Analog Voltage Reference (Low)
Input

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

DS60001320H-page 40 © 2015-2021 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-22: JTAG, TRACE, AND PROGRAMMING/DEBUGGING PINOUT I/O DESCRIPTIONS
Pin Number
. -Di pi Pin Buffer e
Pin Name 63&'," 100-pin | 100-pin | 124-pin 1:3;:,'7 144-pin | Type | Type Description
TQFP TQFP TFBGA | VTLA LQFP TFBGA
JTAG

TCK 27 38 E5 B21 56 H2 | ST JTAG Test Clock Input Pin

TDI 28 39 F2 A26 57 H3 | ST JTAG Test Data Input Pin

TDO 24 40 G1 B22 58 J4 (0] — JTAG Test Data Output Pin

TMS 23 17 C4 A1 22 D5 | ST JTAG Test Mode Select Pin

Trace

TRCLK 57 89 E9 AB1 129 F13 (0] — Trace Clock

TRDO 58 97 C10 B55 141 C12 (0] — Trace Data bits 0-3

TRD1 61 96 C9 AB5 140 C11 (0] —

TRD2 62 95 D9 B54 139 D12 (0] —

TRD3 63 90 E10 B51 130 E13 (0] —

Programming/Debugging

PGED1 16 25 A1 A18 36 A1 /0 ST Data 1/O pin for Programming/
Debugging Communication
Channel 1

PGEC1 15 24 A2 A17 35 A2 ST Clock input pin for Programming/
Debugging Communication
Channel 1

PGED2 18 27 C1 A19 38 C1 /0 ST Data 1/O pin for Programming/
Debugging Communication
Channel 2

PGEC2 17 26 B1 B14 37 B1 ST Clock input pin for Programming/
Debugging Communication
Channel 2

MCLR 9 15 B5 A10 20 B6 P ST Master Clear (Reset) input. This
pin is an active-low Reset to the
device.

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select
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NOTES:
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2.0 GUIDELINES FOR GETTING

STARTED WITH 32-BIT
MICROCONTROLLERS

Note 1: This data sheet summarizes the
features of the PIC32MZ EF family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to the “PIC32 Family
Reference Manual”, which is available
from the Microchip web site
(www.microchip.com/PIC32).

21 Basic Connection Requirements

Getting started with the PIC32MZ EF family of 32-bit
Microcontrollers (MCUs) requires attention to a minimal
set of device pin connections before proceeding with
development. The following is a list of pin names, which
must always be connected:

All VDD and Vss pins (see 2.2 “Decoupling
Capacitors”)

All AVDD and AVss pins, even if the ADC module
is not used (see 2.2 “Decoupling Capacitors”)
MCLR pin (see 2.3 “Master Clear (MCLR) Pin”)
PGECx/PGEDx pins, used for In-Circuit Serial
Programming™ (ICSP™) and debugging pur-
poses (see 2.4 “ICSP Pins”)

OSC1 and OSC2 pins, when external oscillator
source is used (see 2.7 “External Oscillator
Pins”)

The following pin(s) may be required as well:

VREF+/VREF- pins, used when external voltage
reference for the ADC module is implemented.

Note: The AVDD and AVsSsS pins must be
connected, regardless of ADC use and

the ADC voltage reference source.

2.2 Decoupling Capacitors

The use of decoupling capacitors on power supply
pins, such as VDD, Vss, AVDD and AVSS is required.
See Figure 2-1.

Consider the following criteria when using decoupling
capacitors:

» Value and type of capacitor: A value of 0.1 yF
(100 nF), 10-20V is recommended. The capacitor
should be a low Equivalent Series Resistance (low-
ESR) capacitor and have resonance frequency in
the range of 20 MHz and higher. It is further
recommended that ceramic capacitors be used.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close to
the pins as possible. It is recommended that the
capacitors be placed on the same side of the board
as the device. If space is constricted, the capacitor
can be placed on another layer on the PCB using a
via; however, ensure that the trace length from the
pin to the capacitor is within one-quarter inch
(6 mm) in length.

» Handling high frequency noise: If the board is
experiencing high frequency noise, upward of tens
of MHz, add a second ceramic-type capacitor in par-
allel to the above described decoupling capacitor.
The value of the second capacitor can be in the
range of 0.01 pF to 0.001 pF. Place this second
capacitor next to the primary decoupling capacitor.
In high-speed circuit designs, consider implement-
ing a decade pair of capacitances as close to the
power and ground pins as possible. For example,
0.1 uF in parallel with 0.001 uF.

» Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first, and
then to the device pins. This ensures that the decou-
pling capacitors are first in the power chain. Equally
important is to keep the trace length between the
capacitor and the power pins to a minimum thereby
reducing PCB track inductance.
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FIGURE 2-1: RECOMMENDED
MINIMUM CONNECTION
VoD 0.1 pF
Ceramic
R
R1 » a o » VDD
MCIR £ £ § 2 PR
vss —4——
I C VDD T
- Vss ——
T Vss PIC32 VUSB3V3(1)
———~e— VDD VDD
T Vss 1
— o ves I
VDD A ) a %) 0.1 uF
0.1 pF zZ =z g g Ceramic
Ceramic
(2)
Connect 01 uF 0.1 uF
S | Ceramic Ceramic
L@

Note 1: If the USB module is not used, this pin must be
connected to Vss. When connected to VSS, the
shared pin functions on USBID will not be available.

2: As an option, instead of a hard-wired connection, an
inductor (L1) can be substituted between VDD and
AVDD to improve ADC noise rejection. The inductor
impedance should be less than 1Q and the inductor
capacity greater than 10 mA.

Where:
_ Fcnv . i
= —2- (i.e., ADC conversion rate/2)
1
f=——
(2n/LC)

2
Lo ((m;fc)

2.3 Master Clear (MCLR) Pin

The MCLR pin provides for two specific device
functions:

* Device Reset
* Device programming and debugging

Pulling The MCLR pin low generates either a device
Reset or a POR, depending on the setting of the
SMCLR bit (DEVCFG0<15>). Figure 2-2 illustrates a
typical MCLR circuit. During device programming
and debugging, the resistance and capacitance that
can be added to the pin must be considered. Device
programmers and debuggers drive the MCLR pin.
Consequently, specific voltage levels (VIH and VIL)
and fast signal transitions must not be adversely
affected. Therefore, specific values of R and C will
need to be adjusted based on the application and
PCB requirements.

For example, as illustrated in Figure 2-2, it is
recommended that the capacitor C be isolated from the
MCLR pin during programming and debugging
operations.

Place the components illustrated in Figure 2-2 within
one-quarter inch (6 mm) from the MCLR pin.

2.21 BULK CAPACITORS

The use of a bulk capacitor is recommended to improve
power supply stability. Typical values range from 4.7 yF
to 47 uF. This capacitor should be located as close to
the device as possible.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
Rgmk rq)
MCLR
0.1 uF@ al c 'k
T PIC32
1 e
B PGECX®
o2 Vo PGEDX{®
13 vss
L —nc

Note 1: 470Q <R1<1kQ will limit any current flowing into
MCLR from the external capacitor C, in the event of
MCLR pin breakdown, due to Electrostatic Discharge
(ESD) or Electrical Overstress (EOS). Ensure that the
MCLR pin VIH and VIL specifications are met without
interfering with the Debug/Programmer tools.

2: The capacitor can be sized to prevent unintentional
Resets from brief glitches or to extend the device
Reset period during POR.

3: No pull-ups or bypass capacitors are allowed on
active debug/program PGECx/PGEDXx pins.
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2.4 ICSP Pins

The PGECx and PGEDx pins are used for ICSP and
debugging purposes. It is recommended to keep the
trace length between the ICSP connector and the
ICSP pins on the device as short as possible. If the
ICSP connector is expected to experience an ESD
event, a series resistor is recommended, with the
value in the range of a few tens of Ohms, not to
exceed 100 Ohms.

Pull-up resistors, series diodes and capacitors on the
PGECx and PGEDx pins are not recommended as they
will interfere with the programmer/debugger communi-
cations to the device. If such discrete components are
an application requirement, they should be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits and pin input voltage high
(VIH) and input low (VIL) requirements.

Ensure that the “Communication Channel Select’ (i.e.,
PGECx/PGEDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB® ICD 3 or MPLAB REAL ICE™,

For more information on ICD 3 and REAL ICE
connection requirements, refer to the following
documents that are available from the Microchip web
site.

« “Using MPLAB® ICD 3” (poster) (DS50001765)

« “MPLAB® ICD 3 Design Advisory” (DS50001764)

« “MPLAB® REAL ICE™ In-Circuit Debugger
User’s Guide” (DS50001616)

» “Using MPLAB® REAL ICE™ Emulator” (poster)
(DS50001749)

25 JTAG

The TMS, TDO, TDI and TCK pins are used for testing
and debugging according to the Joint Test Action
Group (JTAG) standard. It is recommended to keep the
trace length between the JTAG connector and the
JTAG pins on the device as short as possible. If the
JTAG connector is expected to experience an ESD
event, a series resistor is recommended, with the value
in the range of a few tens of Ohms, not to exceed 100
Ohms.

Pull-up resistors, series diodes and capacitors on the
TMS, TDO, TDI and TCK pins are not recommended
as they will interfere with the programmer/debugger
communications to the device. If such discrete
components are an application requirement, they
should be removed from the circuit during
programming and debugging. Alternatively, refer to the
AC/DC characteristics and timing requirements
information in the respective device Flash
programming specification for information on
capacitive loading limits and pin input voltage high (VIH)
and input voltage low (VIL) requirements.

2.6 Trace

The trace pins can be connected to a hardware
trace-enabled programmer to provide a compressed
real-time instruction trace. When used for trace, the
TRD3, TRD2, TRD1, TRDO and TRCLK pins should
be dedicated for this use. The trace hardware
requires a 22 Ohm series resistor between the trace
pins and the trace connector.

2.7 External Oscillator Pins

Many MCUs have options for at least two oscillators: a
high-frequency primary oscillator and a low-frequency
secondary oscillator (refer to Section 8.0 “Oscillator
Configuration” for details).

The oscillator circuit should be placed on the same side
of the board as the device. Also, place the oscillator cir-
cuit close to the respective oscillator pins, not exceed-
ing one-half inch (12 mm) distance between them. The
load capacitors should be placed next to the oscillator
itself, on the same side of the board. Use a grounded
copper pour around the oscillator circuit to isolate them
from surrounding circuits. The grounded copper pour
should be routed directly to the MCU ground. Do not
run any signal traces or power traces inside the ground
pour. Also, if using a two-sided board, avoid any traces
on the other side of the board where the crystal is
placed. A suggested layout is illustrated in Figure 2-3.
FIGURE 2-3: SUGGESTED OSCILLATOR
CIRCUIT PLACEMENT

Oscillator
Secondary

Guard Trace

Guard Ring

Main Oscillator

2.8 Unused I/Os

Unused I/O pins should not be allowed to float as
inputs. They can be configured as outputs and driven
to a logic-low state.

Alternatively, inputs can be reserved by connecting the
pin to Vss through a 1k to 10k resistor and configuring
the pin as an input.
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29 Designing for High-Speed
Peripherals

The PIC32MZ EF family devices have peripherals that
operate at frequencies much higher than typical for an
embedded environment. Table 2-1 lists the peripherals
that produce high-speed signals on their external pins:

TABLE 2-1: PERIPHERALS THAT
PRODUCE HS SIGNALS ON

EXTERNAL PINS
. Maximum
Peripheral g:g::?::: Speed on
9 Signal Pin
EBI EBIAX, 50 MHz
EBIDx
SQ SQICLK, 50 MHz
SQICSx,
SQIDx
HS USB D+, D- 480 MHz

Due to these high-speed signals, it is important to
consider several factors when designing a product that
uses these peripherals, as well as the PCB on which
these components will be placed. Adhering to these
recommendations will help achieve the following goals:

» Minimize the effects of electromagnetic interference
to the proper operation of the product

* Ensure signals arrive at their intended destination at
the same time

* Minimize crosstalk

* Maintain signal integrity

* Reduce system noise

» Minimize ground bounce and power sag

2.91 SYSTEM DESIGN

2911 Impedance Matching

When selecting parts to place on high-speed buses,
particularly the SQI bus, if the impedance of the periph-
eral device does not match the impedance of the pins
on the PIC32MZ EF device to which it is connected,
signal reflections could result, thereby degrading the
quality of the signal.

If it is not possible to select a product that matches
impedance, place a series resistor at the load to create
the matching impedance. See Figure 2-4 for an
example.

FIGURE 2-4: SERIES RESISTOR
sal
PIC32MZ — AA\\N—  Flash
500 Device

291.2 PCB Layout Recommendations

The following list contains recommendations that will
help ensure the PCB layout will promote the goals
previously listed.

» Component Placement

Place bypass capacitors as close to their
component power and ground pins as possible,
and place them on the same side of the PCB

Devices on the same bus that have larger setup

times should be placed closer to the PIC32MZ EF

device

« Power and Ground

Multi-layer PCBs will allow separate power and
ground planes

Each ground pin should be connected to the
ground plane individually

Place bypass capacitor vias as close to the pad
as possible (preferably inside the pad)

If power and ground planes are not used,
maximize width for power and ground traces

Use low-ESR, surface-mount bypass capacitors

¢ Clocks and Oscillators

Place crystals as close as possible to the
PIC32MZ EF device OSC/SOSC pins

Do not route high-speed signals near the clock or
oscillator

Avoid via usage and branches in clock lines
(SQICLK)

Place termination resistors at the end of clock
lines

* Traces

Higher-priority signals should have the shortest
traces

Match trace lengths for parallel buses (EBIAX,
EBIDx, SQIDx)

Avoid long run lengths on parallel traces to reduce
coupling

Make the clock traces as straight as possible
Use rounded turns rather than right-angle turns
Have traces on different layers intersect on right
angles to minimize crosstalk

Maximize the distance between traces, preferably
no less than three times the trace width

Power traces should be as short and as wide as
possible

High-speed traces should be placed close to the
ground plane
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29.1.3 EMI/EMC/EFT (IEC 61000-4-4 and
IEC 61000-4-2) Suppression
Considerations

The use of LDO regulators is preferred to reduce
overall system noise and provide a cleaner power
source. However, when utilizing switching Buck/Boost
regulators as the local power source for PIC32MZ EF
devices, as well as in electrically noisy environments or
test conditions required for IEC 61000-4-4 and IEC
61000-4-2, users should evaluate the use of T-Filters
(i.e., L-C-L) on the power pins, as shown in Figure 2-5.
In addition to a more stable power source, use of this
type of T-Filter can greatly reduce susceptibility to EMI
sources and events.

FIGURE 2-5: EMI/EMC/EFT
SUPPRESSION CIRCUIT

Ferrite Chip SMD
DCR =0.15Q (max)
600 ma ISAT

300Q @ 100 MHz
PN#: 1-1624117-3

vbb —YYY
Ferrite 0.01pF
Chips g
0.1 pF 0.1 uF
¢ H>
28 38
> > > > Vss
Vss VDD Py
j VDD l
01 pF L vss i@ <L 01HF
PIC32MZ VDD PS
hdl
l B XSS Vss @ % 0.1 F
DD VUSB3V3
ol Myt
4 < :2 88 <7 04 uF
. ~
Y
T
i 0.1 uF i 0.1 uF  Ferrite
Chips
~ vDpD — Y1
0.01 pF

<
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210 Typical Application Connection
Examples

Examples of typical application connections are shown
in Figure 2-8 and Figure 2-9.

FIGURE 2-6: AUDIO PLAYBACK APPLICATION
USB PMD<7:0>
Host < » usB PMP # Display
PMWR >
PIC32 s 3/ - —D—}@ Stereo Headphones
Audio
REFCLKO Codec
SPI 3/ —|>—> [j Speaker
Yy
[Ad MMC SD
SDI
FIGURE 2-7: LOW-COST CONTROLLERLESS (LCC) GRAPHICS APPLICATION WITH
PROJECTED CAPACITIVE TOUCH
PIC32
|
e |ea] noc |t
Library
v
Microchip Render
GFX Library LCD Display
Refresh
A 4 y [ - 7
N~ e
Lo - i
SRAM 4— External Frame Buffer
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211 Considerations when Interfacing
to Remotely Powered Circuits

2.111 NON-5V TOLERANT INPUT PINS

A quick review of the section “Absolute Maximum
Rating” in Electrical Characteristics chapter indicates
that the voltage on any non-5V tolerant pin may not
exceed Vpp + 0.3V. The exception is, if the input current

is limited to meet the respective injection current
specifications defined by the parameters, such as
DI60a, DI60b, and DI60c as shown in Table 37-10.

Figure 2-8 illustrates an example of a remote circuit
using an independent power source which is powered
while connected to a PIC32 non-5V tolerant circuit that
is not powered.

FIGURE 2-8: PIC32 NON-5V TOLERANT CIRCUIT EXAMPLE
PIC32

VDD On/Off

Non-5V Tolerant ;\\M

Pin Architecture O O

Remote PIC32

0.3V<VIH<36V —+O POWER
SUPPLY

Remote

GND {7 \f
i
i

Current Flow v

Without proper signal isolation on non-5V tolerant pins,
the remote signal can power the PIC32 device through
the high side ESD protection diodes. Besides violating
the absolute maximum rating specification, when VDD
of the PIC32 device is restored and ramping up or
ramping down, it can also negatively affect the internal
Power-on Reset (POR) and Brown-out Reset (BOR)
circuits, which can lead to improper initialization of
internal PIC32 logic circuits. In these cases, it is recom-
mended to implement digital or analog signal isolation
as shown in Figure 2-9. This is indicative of all industry
microcontrollers and not only Microchip products.
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FIGURE 2-9: EXAMPLE DIGITAL/ANALOG SIGNAL ISOLATION CIRCUITS

conn Digital Isolator PIC32 VoD

Digital Isolator ~ P1C32V0D Ertemal Vb0
Extenal VDD | | + REMOTE N | IN1
N |
RENOTEIN - }H—[ PIC32 Revote Ot | ourt| P

Lr = i Vss 0

% ””” ivss

PIC32 VDD PIC32 VDD

. Analog / Digital Isolator
Opto Digital “ENB
ISOLATOR Conn A S © Analog_IN2

Analog OUT2 — > "
External VDD LT
External_VVDD1

PIC32

S

Vss

Analog_IN1<——C

REMOTE_IN
T\

TABLE 2-2: EXAMPLES OF DIGITAL ISOLATORS WITH OPTIONAL LEVEL TRANSLATION

Example Digital/Analog Signal Isolation Inductive Capacitive Opto Analog/Digital
Circuits Coupling Coupling Coupling Coupling

ADuM7241/40 ARZ (1 Mbps) X — — —
ADuUM7241/40 ARZ (25 Mbps) X — — —

1ISO721 — X — —

LTV-829S (2 Chan) — — X —

LTV-849S (4 Chan) — — — —
FSA266/NC7WB66 = — — X
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2.11.2 5V TOLERANT INPUT PINS

The internal high side diode on 5V tolerant pins is
bussed to an internal floating node, rather than being
connected to VDD, as shown in Figure 2-10. The volt-
age on these pins, if VDD < 2.1V (usually during power
up/power down), should not exceed 3.2V relative to
VSS of the PIC32 device. The voltage of 3.6V or higher
(when VDD < 2.1V) will violate the absolute maximum
specification and will stress the oxide layer separatiing
the high side floating node, which impacts device reli-
ability.

If a remotely powered "digital-only" signal can be guar-
anteed to always be < 3.2V relative to VSS on the
PIC32 device side, a 5V tolerant pin can be used with-
out the need for a digital isolator. This is assuming there
is no ground loop issue, that is, the logic ground of the
two circuits is not at the same absolute level, and
remote logic low inputs is not less than VSS - 0.3V.
Once VDD >= 2.1V, the pin can be operated up to 5.5V.

FIGURE 2-10: PIC32 5V TOLERANT PIN ARCHITECTURE EXAMPLE
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NOTES:

DS60001320H-page 52 © 2015-2021 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

3.0 CPU

Note 1: This data sheet summarizes the fea-
tures of the PIC32MZ EF family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 50. “CPU for
Devices with MIPS32® microAptiv™
and M-Class Cores” (DS60001192) of
the “PIC32 Family Reference Manual”,
which is available from the Microchip
web site (www.microchip.com/PIC32).

2: The Series 5 Warrior M-class CPU core
resources are available at:
www.imgtec.com.

The MIPS32® M-Class Core is the heart of the
PIC32MZ EF family device processor. The CPU
fetches instructions, decodes each instruction, fetches
source operands, executes each instruction and writes
the results of instruction execution to the proper
destinations.

Key features include:

» 5-stage pipeline

» 32-bit address and data paths

* MIPS32 Enhanced Architecture (Release 5):

- Multiply-accumulate and multiply-subtract
instructions

- Targeted multiply instruction

- Zero/One detect instructions

- WAIT instruction

- Conditional move instructions (MOVN, MOVZ)
- Vectored interrupts

- Programmable exception vector base

- Atomic interrupt enable/disable

- GPR shadow registers to minimize latency for
interrupt handlers

- Bit field manipulation instructions
- Virtual memory support
* microMIPS™ compatible instruction set:

- Improves code size density over MIPS32, while
maintaining MIPS32 performance.

- Supports all MIPS32 instructions (except branch-
likely instructions)

- Fifteen additional 32-bit instructions and 39 16-bit
instructions corresponding to commonly-used
MIPS32 instructions

- Stack pointer implicit in instruction
- MIPS32 assembly and ABI compatible

* MMU with Translation Lookaside Buffer (TLB)
mechanism:

- 16 dual-entry fully associative Joint TLB
- 4-entry fully associative Instruction and Data TLB
- 4 KB pages

Separate L1 data and instruction caches:

- 16 KB 4-way Instruction Cache (I-Cache)

- 4 KB 4-way Data Cache (D-Cache)

Autonomous Multiply/Divide Unit (MDU):

- Maximum issue rate of one 32x32 multiply per clock

- Early-in iterative divide. Minimum 12 and
maximum 38 clock latency (dividend (rs) sign
extension-dependent)

Power Control:

- Minimum frequency: 0 MHz

- Low-Power mode (triggered by WAIT instruction)
- Extensive use of local gated clocks

EJTAG Debug and Instruction Trace:

- Support for single stepping

- Virtual instruction and data address/value
breakpoints

- Hardware breakpoint supports both address
match and address range triggering.

- Eight instruction and four data complex
breakpoints

iFlowtrace® version 2.0 support:
- Real-time instruction program counter
- Special events trace capability

- Two performance counters with 34 user-
selectable countable events

- Disabled if the processor enters Debug mode
- Program Counter sampling

Four Watch registers:

- Instruction, Data Read, Data Write options

- Address match masking options

DSP ASE Extension:

- Native fractional format data type operations

- Register Single Instruction Multiple Data (SIMD)
operations (add, subtract, multiply, shift)

- GPR-based shift

- Bit manipulation

- Compare-Pick

- DSP Control Access

- Indexed-Load

- Branch

- Multiplication of complex operands

- Variable bit insertion and extraction

- Virtual circular buffers

- Arithmetic saturation and overflow handling

- Zero-cycle overhead saturation and rounding
operations

Floating Point Unit (FPU):
- 1985 IEEE-754 compliant Floating Point Unit
- Supports single and double precision datatypes

- 2008 IEEE-754 compatibility control of NaN
handling and Abs/Neg instructions

- Runs at 1:1 core/FPU clock ratio

© 2015-2021 Microchip Technology Inc.

DS60001320H-page 53


http://www.mips.com
http://www.microchip.com
http://www.microchip.com/PIC32

PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

A block diagram of the PIC32MZ EF family processor
core is shown in Figure 3-1.

FIGURE 3-1: PIC32MZ EF FAMILY MICROPROCESSOR CORE BLOCK DIAGRAM
/ M-Class Microprocessor Core \
l |
Decode <> mi ™ |-Cache |
PBCLK?7 |—> €| microMIPS ] >
(MIPS32®/microMIPS ™) 41 I-Cache %%
| < ® Controller |, |
al
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d »
| aushit | € ] (with DSP ASE) (TLB) 4P| SystemBus
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¢ 4 4> D-Cache
| Debug/Profiling |
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2-wire Debug
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3.1 Architecture Overview

The MIPS32 M-Class Microprocessor core in PIC32MZ
EF family devices contains several logic blocks working
together in parallel, providing an efficient high-perfor-
mance computing engine. The following blocks are
included with the core:

« Execution unit

» General Purpose Register (GPR)
* Multiply/Divide Unit (MDU)

» System control coprocessor (CP0)
* Floating Point Unit (FPU)

* Memory Management Unit (MMU)
« Instruction/Data cache controllers
* Power Management

« Instructions and data caches

* microMIPS support

* Enhanced JTAG (EJTAG) controller

3.1.1 EXECUTION UNIT

The processor core execution unit implements a load/
store architecture with single-cycle ALU operations
(logical, shift, add, subtract) and an autonomous multi-
ply/divide unit. The core contains thirty-two 32-bit Gen-
eral Purpose Registers (GPRs) used for integer
operations and address calculation. Seven additional
register file shadow sets (containing thirty-two regis-
ters) are added to minimize context switching overhead
during interrupt/exception processing. The register file
consists of two read ports and one write port and is fully
bypassed to minimize operation latency in the pipeline.

The execution unit includes:

» 32-bit adder used for calculating the data address

» Address unit for calculating the next instruction
address

» Logic for branch determination and branch target
address calculation

* Load aligner

* Trap condition comparator

* Bypass multiplexers used to avoid stalls when
executing instruction streams where data
producing instructions are followed closely by
consumers of their results

TABLE 3-1:

» Leading Zero/One detect unit for implementing
the CLz and CLO instructions

« Arithmetic Logic Unit (ALU) for performing arithmetic
and bitwise logical operations

» Shifter and store aligner

» DSP ALU and logic block for performing DSP
instructions, such as arithmetic/shift/compare
operations

3.1.2 MULTIPLY/DIVIDE UNIT (MDU)

The processor core includes a Multiply/Divide Unit
(MDU) that contains a separate pipeline for multiply
and divide operations, and DSP ASE multiply instruc-
tions. This pipeline operates in parallel with the Integer
Unit (IU) pipeline and does not stall when the IU pipe-
line stalls. This allows MDU operations to be partially
masked by system stalls and/or other integer unit
instructions.

The high-performance MDU consists of a 32x32 booth
recoded multiplier, four pairs of result/accumulation
registers (HI and LO), a divide state machine, and the
necessary multiplexers and control logic. The first num-
ber shown (‘32" of 32x32) represents the rs operand.
The second number (‘32 of 32x32) represents the rt
operand.

The MDU supports execution of one multiply or
multiply-accumulate operation every clock cycle.

Divide operations are implemented with a simple 1-bit-
per-clock iterative algorithm. An early-in detection
checks the sign extension of the dividend (rs) oper-
and. If rs is 8 bits wide, 23 iterations are skipped. For
a 16-bit wide rs, 15 iterations are skipped and for a
24-bit wide rs, 7 iterations are skipped. Any attempt to
issue a subsequent MDU instruction while a divide is
still active causes an IU pipeline stall until the divide
operation has completed.

Table 3-1 lists the repeat rate (peak issue rate of cycles
until the operation can be reissued) and latency (num-
ber of cycles until a result is available) for the processor
core multiply and divide instructions. The approximate
latency and repeat rates are listed in terms of pipeline
clocks.

MIPS32® M-CLASS MICROPROCESSOR CORE HIGH-PERFORMANCE INTEGER

MULTIPLY/DIVIDE UNIT LATENCIES AND REPEAT RATES

Opcode Operand Size (mul rt) (div rs) Latency Repeat Rate
MULT/MULTU, MADD/MADDU, 16 bits 5 1
MSUB/MSUBU (HI/LO destination) 32 bits 5 1
MUL (GPR destination) 16 bits 5 1

32 bits 5 1
DIV/DIVU 8 bits 1214 12/14
16 bits 20/22 20/22
24 bits 28/30 28/30
32 bits 36/38 36/38
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The MIPS architecture defines that the result of a
multiply or divide operation be placed in one of four
pairs of HI and LO registers. Using the Move-From-HlI
(MFHI) and Move-From-LO (MFLO) instructions, these
values can be transferred to the General Purpose
Register file.

In addition to the HI/LO targeted operations, the
MIPS32 architecture also defines a multiply instruc-
tion, MUL, which places the least significant results in
the primary register file instead of the HI/LO register
pair. By avoiding the explicit MFLO instruction
required when using the LO register, and by support-
ing multiple destination registers, the throughput of
multiply-intensive operations is increased.

Two other instructions, Multiply-Add (MADD) and
Multiply-Subtract (MSUB), are used to perform the
multiply-accumulate and multiply-subtract operations.
The MADD instruction multiplies two numbers and then
adds the product to the current contents of the HI and
LO registers. Similarly, the MSUB instruction multiplies
two operands and then subtracts the product from the
HI and LO registers. The MADD and MSUB operations
are commonly used in DSP algorithms.

The MDU also implements various shift instructions
operating on the HI/LO register and multiply instruc-
tions as defined in the DSP ASE. The MDU supports all
of the data types required for this purpose and includes
three extra HI/LO registers as defined by the ASE.

Table 3-2 lists the latencies and repeat rates for the
DSP multiply and dot-product operations. The approxi-
mate latencies and repeat rates are listed in terms of
pipeline clocks.

TABLE 3-2: DSP-RELATED LATENCIES
AND REPEAT RATES
Repeat
Op code Latency Rate

Multiply and dot-product without 5 1
saturation after accumulation

Multiply and dot-product with 5 1
saturation after accumulation

Multiply without accumulation 5 1

3.1.3 SYSTEM CONTROL
COPROCESSOR (CP0)

In the MIPS architecture, CPO is responsible for the
virtual-to-physical address translation and cache proto-
cols, the exception control system, the processor’s
diagnostics capability, the operating modes (Kernel,
User and Debug) and whether interrupts are enabled or
disabled. Configuration information, such as cache
size and set associativity, and the presence of options
like microMIPS is also available by accessing the CPO
registers, as listed in Table 3-3. Refer to the “Series 5
Warrior M-class CPU core” resources which are avail-
able at: www.imgtec.com for more information.

TABLE 3-3: COPROCESSOR 0 REGISTERS
Register Register .
Nugmber Ngme Function
0 Index Index into the TLB array (MPU only).
1 Random Randomly generated index into the TLB array (MPU only).
2 EntryLoO Low-order portion of the TLB entry for even-numbered virtual pages (MPU only).
3 EntryLo1 Low-order portion of the TLB entry for odd-numbered virtual pages (MPU only).
4 Context/ Pointer to the page table entry in memory (MPU only).
UserLocal User information that can be written by privileged software and read via the RDHWR

instruction.

5 PageMask/

PageMask controls the variable page sizes in TLB entries. PageGrain enables support

Non-privileged mode.

PageGrain of 1 KB pages in the TLB (MPU only).
6 Wired Controls the number of fixed (i.e., wired) TLB entries (MPU only).
7 HWREnNa Enables access via the RDHWR instruction to selected hardware registers in

8 BadVAddr

Reports the address for the most recent address-related exception.

BadlInstr Reports the instruction that caused the most recent exception.

BadlInstrP Reports the branch instruction if a delay slot caused the most recent exception.
9 Count Processor cycle count.
10 EntryHi High-order portion of the TLB entry (MPU only).
11 Compare Core timer interrupt control.
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TABLE 3-3: COPROCESSOR 0 REGISTERS (CONTINUED)
Register Register .
Nugr’nber Ngme Function
12 Status Processor status and control.
IntCtl Interrupt control of vector spacing.
SRSCil Shadow register set control.
SRSMap Shadow register mapping control.
View_IPL Allows the Priority Level to be read/written without
extracting or inserting that bit from/to the Status register.
SRSMAP2 Contains two 4-bit fields that provide the mapping from a vector number to the shadow
set number to use when servicing such an interrupt.
GuestCtl0 Control of Virtualized Guest OS
GTOffset Guest Timer Offset
13 Cause Describes the cause of the last exception.
NestedExc Contains the error and exception level status bit values that existed prior to the current
exception.
View_RIPL Enables read access to the RIPL bit that is available in the Cause register.
14 EPC Program counter at last exception.
NestedEPC Contains the exception program counter that existed prior to the current exception.
15 PRID Processor identification and revision
Ebase Exception base address of exception vectors.
CDMMBase Common device memory map base.
16 Config Configuration register.
Config1 Configuration register 1.
Config2 Configuration register 2.
Config3 Configuration register 3.
Config4 Configuration register 4.
Configb Configuration register 5.
Config7 Configuration register 7.
17 LLAddr Load link address (MPU only).
18 WatchLo Low-order watchpoint address (MPU only).
19 WatchHi High-order watchpoint address (MPU only).
20-22 |Reserved Reserved in the PIC32 core.
23 Debug EJTAG debug register.
TraceControl EJTAG trace control.
TraceControl2 | EJTAG trace control 2.
UserTraceData1 | EJTAG user trace data 1 register.
TraceBPC EJTAG trace breakpoint register.
Debug2 Debug control/exception status 1.
24 DEPC Program counter at last debug exception.
UserTraceData2 | EJTAG user trace data 2 register.
25 PerfCtl0 Performance counter 0 control.
PerfCnt0 Performance counter 0.
PerfCtl1 Performance counter 1 control.
PerfCnt1 Performance counter 1.
26 ErrCtl Software test enable of way-select and data RAM arrays for I-Cache and D-Cache
(MPU only).
27 Reserved Reserved in the PIC32 core.
28 TagLo/DataLo | Low-order portion of cache tag interface (MPU only).
29 Reserved Reserved in the PIC32 core.
30 ErrorEPC Program counter at last error exception.
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TABLE 3-3: COPROCESSOR 0 REGISTERS (CONTINUED)
Register Register .
Number Name Function

31 DeSave Debug exception save.
KScratchn Scratch Registers for Kernel Mode
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3.1.4 FLOATING POINT UNIT (FPU)

The Floating Point Unit (FPU), Coprocessor (CP1),
implements the MIPS Instruction Set Architecture for
floating point computation. The implementation sup-
ports the ANSI/IEEE Standard 754 (IEEE for Binary
Floating Point Arithmetic) for 32-bit and 64-bit floating
point data formats. The FPU can be programmed to
have thirty-two 32-bit or 64-bit floating point registers
used for floating point operations.

The performance is optimized for 32-bit formats. Most
instructions have one FPU cycle throughput and four
FPU cycle latency. The FPU implements the multiply-
add (MADD) and multiply-sub (MSUB) instructions with
intermediate rounding after the multiply function. The
result is guaranteed to be the same as executing a
MUL and an ADD instruction separately, but the
instruction latency, instruction fetch, dispatch band-
width, and the total number of register accesses are
improved.

IEEE denormalized input operands and results are
supported by hardware for some instructions. IEEE
denormalized results are not supported by hardware in
general, but a fast flush-to-zero mode is provided to
optimize performance. The fast flush-to-zero mode is
enabled through the FCCR register, and use of this
mode is recommended for best performance when
denormalized results are generated.

The FPU has a separate pipeline for floating point
instruction execution. This pipeline operates in parallel
with the integer core pipeline and does not stall when
the integer pipeline stalls. This allows long-running
FPU operations, such as divide or square root, to be
partially masked by system stalls and/or other integer
unit instructions. Arithmetic instructions are always
dispatched and completed in order, but loads and
stores can complete out of order. The exception model
is “precise” at all times.

Table 3-4 contains the floating point instruction laten-
cies and repeat rates for the processor core. In this
table, 'Latency' refers to the number of FPU cycles nec-
essary for the first instruction to produce the result
needed by the second instruction. The “Repeat Rate”
refers to the maximum rate at which an instruction can
be executed per FPU cycle.

TABLE 3-4: FPU INSTRUCTION
LATENCIES AND REPEAT
RATES
Latency R;::eat
Op code (FPU
Cycles) (FPU
Cycles)
ABS.[S,D], NEG.[S,D], 4 1

ADD.[S,D], SUB.[S,D],
C.cond. [S,D], MUL.S

MADD.S, MSUB.S, 4 1
NMADD.S, NMSUB.S,
CABS.cond. [S,D]

CVT.D.S, CVT.PS.PW, 4 1
CVT.[S,D].[W,L]
CVT.S.D, 4 1

CVT.[W,L].[S,D],
CEIL.[W,L].[S,D],
FLOOR. [W,L].[S,D],
ROUND. [W,L].[S,D],
TRUNC. [W,L].[S, D]

MOV. [S,D], MOVF.[S,D], 4 1
MOVN. [S, D],
MOVT. [S,D], MOVZ.[S,D]

MUL.D 5 2
MADD.D, MSUB.D, 5 2
NMADD.D, NMSUB.D

RECIP.S 13 10
RECIP.D 26 21
RSQRT. S 17 14
RSQRT.D 36 31
DIV.S, SQRT.S 17 14
DIV.D, SQRT.D 32 29
MTC1l, DMTC1l, LWCI1, 4 1
LDC1, LDXC1l, LUXC1,

LWXC1

MFC1, DMFC1l, SWC1, 1 1
SDC1, SDXC1l, SUXC1,

SWXC1

Legend: S = Single (32-bit) D = Double (64-bit)
W = Word (32-bit) L = Long word (64-bit)
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The FPU implements a high-performance 7-stage
pipeline:
» Decode, register read and unpack (FR stage)
* Multiply tree, double pumped for double (M1
stage)
* Multiply complete (M2 stage)
» Addition first step (A1 stage)
» Addition second and final step (A2 stage)
» Packing to IEEE format (FP stage)
» Register writeback (FW stage)
The FPU implements a bypass mechanism that allows
the result of an operation to be forwarded directly to the

instruction that needs it without having to write the
result to the FPU register and then read it back.

Table 3-5 lists the Coprocessor 1 Registers for the
FPU.

TABLE 3-5: FPU (CP1) REGISTERS
Register | Register .
Number | Name Function
0 FIR Floating Point implementation
register. Contains information
that identifies the FPU.
25 FCCR | Floating Point condition codes
register.
26 FEXR |Floating Point exceptions
register.
28 FENR | Floating Point enables register.
31 FCSR | Floating Point Control and
Status register.

3.2 Power Management

The processor core offers a number of power manage-
ment features, including low-power design, active power
management and power-down modes of operation. The
core is a static design that supports slowing or halting
the clocks, which reduces system power consumption
during Idle periods.

3.2.1 INSTRUCTION-CONTROLLED
POWER MANAGEMENT

The mechanism for invoking Power-Down mode is
through execution of the WAIT instruction. For more
information on power management, see Section 33.0
“Power-Saving Features”.

3.2.2 LOCAL CLOCK GATING

The majority of the power consumed by the processor
core is in the clock tree and clocking registers. The
PIC32MZ family makes extensive use of local gated-
clocks to reduce this dynamic power consumption.

3.3 L1 Instruction and Data Caches
3.3.1 INSTRUCTION CACHE (I-CACHE)

The I-Cache is an on-core memory block of 16 Kbytes.
Because the I-Cache is virtually indexed, the virtual-to-
physical address translation occurs in parallel with the
cache access rather than having to wait for the physical
address translation. The tag holds 22 bits of physical
address, a valid bit, and a lock bit. The LRU
replacement bits are stored in a separate array.

The |-Cache block also contains and manages the
instruction line fill buffer. Besides accumulating data to
be written to the cache, instruction fetches that refer-
ence data in the line fill buffer are serviced either by a
bypass of that data, or data coming from the external
interface. The I-Cache control logic controls the bypass
function.

The processor core supports I-Cache locking. Cache
locking allows critical code or data segments to be
locked into the cache on a per-line basis, enabling the
system programmer to maximize the efficiency of the
system cache.

The cache locking function is always available on all
I-Cache entries. Entries can then be marked as
locked or unlocked on a per entry basis using the
CACHE instruction.

3.3.2 DATA CACHE (D-CACHE)

The D-Cache is an on-core memory block of 4 Kbytes.
This virtually indexed, physically tagged cache is pro-
tected. Because the D-Cache is virtually indexed, the
virtual-to-physical address translation occurs in parallel
with the cache access. The tag holds 22 bits of physical
address, a valid bit, and a lock bit. There is an addi-
tional array holding dirty bits and LRU replacement
algorithm bits for each set of the cache.

In addition to I-Cache locking, the processor core also
supports a D-Cache locking mechanism identical to the
I-Cache. Critical data segments are locked into the
cache on a per-line basis. The locked contents can be
updated on a store hit, but cannot be selected for
replacement on a cache miss.

The D-Cache locking function is always available on
all D-Cache entries. Entries can then be marked as
locked or unlocked on a per-entry basis using the
CACHE instruction.

3.3.3 ATTRIBUTES

The processor core |-Cache and D-Cache attributes
are listed in the Configuration registers (see
Register 3-1 through Register 3-4).
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34 EJTAG Debug Support

The processor core provides for an Enhanced JTAG
(EJTAG) interface for use in the software debug of
application and kernel code. In addition to standard
User mode and Kernel modes of operation, the proces-
sor core provides a Debug mode that is entered after a
debug exception (derived from a hardware breakpoint,
single-step exception, etc.) is taken and continues until
a Debug Exception Return (DERET) instruction is
executed. During this time, the processor executes the
debug exception handler routine.

The EJTAG interface operates through the Test Access
Port (TAP), a serial communication port used for trans-
ferring test data in and out of the core. In addition to the
standard JTAG instructions, special instructions
defined in the EJTAG specification specify which
registers are selected and how they are used.

3.5 MIPS DSP ASE Extension

The MIPS DSP Application-Specific Extension
Revision 2 is an extension to the MIPS32 architecture.
This extension comprises new integer instructions and
states that include new HI/LO accumulator register
pairs and a DSP control register. This extension is
crucial in a wide range of DSP, multimedia, and DSP-
like algorithms covering Audio and Video processing
applications. The extension supports native fractional
format data type operations, register Single Instruction
Multiple Data (SIMD) operations, such as add,
subtract, multiply, and shift. In addition, the extension
includes the following features that are essential in
making DSP algorithms computationally efficient:

» Support for multiplication of complex operands

» Variable bit insertion and extraction

» Implementation and use of virtual circular buffers

* Arithmetic saturation and overflow handling
support

» Zero cycle overhead saturation and rounding
operations

3.6 microMIPS ISA

The processor core supports the microMIPS ISA,
which contains all MIPS32 ISA instructions (except for
branch-likely instructions) in a new 32-bit encoding
scheme, with some of the commonly used instructions
also available in 16-bit encoded format. This ISA
improves code density through the additional 16-bit
instructions while maintaining a performance similar to
MIPS32 mode. In microMIPS mode, 16-bit or 32-bit
instructions will be fetched and recoded to legacy
MIPS32 instruction opcodes in the pipeline’s | stage, so
that the processor core can have the same microAptiv
UP microarchitecture. Because the microMIPS instruc-
tion stream can be intermixed with 16-bit halfword or
32-bit word size instructions on halfword or word
boundaries, additional logic is in place to address the
word misalignment issues, thus minimizing
performance loss.
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3.7

M-Class Core Configuration

Register 3-1 through Register 3-4 show the default
configuration of the M-Class core, which is included on
the PIC32MZ EF family of devices.

REGISTER 3-1: CONFIG: CONFIGURATION REGISTER; CP0 REGISTER 16, SELECT 0
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] r-1 U-0 U-0 U-0 U-0 U-0 U-0 R-0
31:24 — — — — — — — ISP
] R-0 R-0 R-1 R-0 u-0 R-1 R-0 R-0
23:16 DSP uDlI SB MDU — MM<1:0> BM
] R-0 R-0 R-0 R-0 R-0 R-1 R-0 R-0
158 BE AT<1:0> AR<2:0> MT<2:1>
] R-1 U-0 u-0 u-0 u-0 R/W-0 RW-1 | RW-0
70 MT<0> — — — — K0<2:0>
Legend: r = Reserved bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1" = Bitis set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared x = Bit is unknown

bit 31
bit 30-25
bit 24

bit 23

bit 22

bit 21

bit 20

bit 19
bit 18-17

bit 16

bit 15

bit 14-13

bit 12-10

bit 9-7

bit 6-3
bit 2-0

Reserved: This bit is hardwired to ‘1’ to indicate the presence of the Config1 register.
Unimplemented: Read as ‘0’

ISP: Instruction Scratch Pad RAM bit

0 = Instruction Scratch Pad RAM is not implemented

DSP: Data Scratch Pad RAM bit

0 = Data Scratch Pad RAM is not implemented

UDI: User-defined bit

0 = CorExtend User-Defined Instructions are not implemented

SB: SimpleBE bit

1 = Only Simple Byte Enables are allowed on the internal bus interface
MDU: Multiply/Divide Unit bit

0 = Fast, high-performance MDU

Unimplemented: Read as ‘0’

MM<1:0>: Merge Mode bits

10 = Merging is allowed

BM: Burst Mode bit

0 = Burst order is sequential

BE: Endian Mode bit

0 = Little-endian

AT<1:0>: Architecture Type bits

00 = MIPS32

AR<2:0>: Architecture Revision Level bits

001 = MIPS32 Release 2

MT<2:0>: MMU Type bits

001 = M-Class MPU Microprocessor core uses a TLB-based MMU
Unimplemented: Read as ‘0’

K0<2:0>: Kseg0 Coherency Algorithm bits

011 = Cacheable, non-coherent, write-back, write allocate

010 = Uncached

001 = Cacheable, non-coherent, write-through, write allocate

000 = Cacheable, non-coherent, write-through, no write allocate
All other values are not used and mapped to other values. 100, 101, and 110 are mapped to 010. 111 is
mapped to 010.
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REGISTER 3-2: CONFIG1: CONFIGURATION REGISTER 1; CP0 REGISTER 16, SELECT 1
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ r-1 R-0 R-0 R-1 R-1 R-1 R-1 R-0
31:24 — MMU Size<5:0> 1S<2>
_ R-1 R-0 R-0 | R-1 | R-1 R-0 | R-1 R-1
23:16 1S<1:0> IL<2:0> 1A<2:0>
. R-0 | R-0 R-0 R0 | R-1 R-1 R-0 | R-1
15:8 DS<2:0> DL<2:0> DA<2:1>
_ R-1 U-0 U-0 R-1 R-1 R-0 R-1 R-1
7.0 DA<0> — — PC WR CA EP FP
Legend: r = Reserved bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1" = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

x = Bit is unknown

bit 31
bit 30-25

bit 24-22

bit 21-19

bit 18-16

bit 15-13

bit 12-10

bit 9-7

bit 6-5
bit 4

bit 3

bit 2

bit 1

bit 0

Reserved: This bit is hardwired to a ‘1’ to indicate the presence of the Config2 register.

MMU Size<5:0>: Contains the number of TLB entries minus 1
001111 =16 TLB entries

1S<2:0>: Instruction Cache Sets bits

010 = Contains 256 instruction cache sets per way
IL<2:0>: Instruction-Cache Line bits

011 = Contains instruction cache line size of 16 bytes
1A<2:0: Instruction-Cache Associativity bits

011 = Contains 4-way instruction cache associativity
DS<2:0>: Data-Cache Sets bits

000 = Contains 64 data cache sets per way

DL<2:0>: Data-Cache Line bits

011 = Contains data cache line size of 16 bytes
DA<2:0>: Data-Cache Associativity bits

011 = Contains the 4-way set associativity for the data cache
Unimplemented: Read as ‘0’

PC: Performance Counter bit

1 = The processor core contains Performance Counters
WR: Watch Register Presence bit

1 = No Watch registers are present

CA: Code Compression Implemented bit

0 = No MIPS16e® present

EP: EJTAG Present bit

1 = Core implements EJTAG

FP: Floating Point Unit bit

1 = Floating Point Unit is present

© 2015-2021 Microchip Technology Inc.
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REGISTER 3-3: CONFIG3: CONFIGURATION REGISTER 3; CP0 REGISTER 16, SELECT 3

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
3124 r-1 U-0 U-0 U-0 U-0 U-0 U-0 U-0

] u-0 R-0 R-1 R-0 R-0 R-0 R-1 R/W-y
23:16 — IPLW<1:0> MMAR<2:0> MCU [ISAONEXCT
] R-y R-y R-1 R-1 R-1 R-1 u-0 R-1
15:8 ISA<1:0> ULRI RXI DSP2P DSPP — ITL
] U-0 R-1 R-1 R-0 R-1 u-0 u-0 R-0
£ — VEIC VINT SP CDMM — — TL
Legend: r = Reserved bit y = Value set from Configuration bits on POR
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31 Reserved: This bit is hardwired as ‘1’ to indicate the presence of the Config4 register
bit 30-23 Unimplemented: Read as ‘0’
bit 22-21 IPLW<1:0>: Width of the Status IPL and Cause RIPL bits
01 = IPL and RIPL bits are 8-bits in width
bit 20-18 MMAR<2:0>: microMIPS Architecture Revision Level bits
000 = Release 1
bit 17 MCU: MIPS® MCU™ ASE Implemented bit
1 = MCU ASE is implemented
bit16  ISAONEXC: ISA on Exception bit(")
1 = microMIPS is used on entrance to an exception vector
0 = MIPS32 ISAis used on entrance to an exception vector
bit 15-14 ISA<1:0>: Instruction Set Availability bits(!)
11 = Both MIPS32 and microMIPS are implemented; microMIPS is used when coming out of reset
10 = Both MIPS32 and microMIPS are implemented; MIPS32 ISA used when coming out of reset
bit 13 ULRI: UserLocal Register Implemented bit
1 = UserLocal Coprocessor 0 register is implemented
bit 12 RXI: RIE and XIE Implemented in PageGrain bit
1 = RIE and XIE bits are implemented
bit 11 DSP2P: MIPS DSP ASE Revision 2 Presence bit
1 = DSP Revision 2 is present
bit 10 DSPP: MIPS DSP ASE Presence bit
1 = DSP is present
bit 9 Unimplemented: Read as ‘0’
bit 8 ITL: Indicates that iFlowtrace® hardware is present
1 = The iFlowtrace® is implemented in the core
bit 7 Unimplemented: Read as ‘0’
bit 6 VEIC: External Vector Interrupt Controller bit
1 = Support for an external interrupt controller is implemented
bit 5 VINT: Vector Interrupt bit
1 = Vector interrupts are implemented
bit 4 SP: Small Page bit
0 =4 KB page size
bit 3 CDMM: Common Device Memory Map bit
1 = CDMM is implemented
bit 2-1 Unimplemented: Read as ‘0’
bit 0 TL: Trace Logic bit
0 = Trace logic is not implemented
Note 1: These bits are set based on the value of the BOOTISA Configuration bit (DEVCFG0<6>).
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REGISTER 3-4: CONFIG5: CONFIGURATION REGISTER 5; CP0 REGISTER 16, SELECT 5
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
U-0 u-0 u-0 U-0 U-0 u-0 u-0 u-0
23:16
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
70 u-0 u-0 u-0 u-0 u-0 U-0 u-0 R-1
' — — — — — — — NF
Legend: r = Reserved
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-1

Unimplemented: Read as ‘0’

bit 0 NF: Nested Fault bit
1 = Nested Fault feature is implemented
REGISTER 3-5: CONFIG7: CONFIGURATION REGISTER 7; CP0 REGISTER 16, SELECT 7
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
3194 R-1 u-0 u-0 u-0 u-0 u-0 u-0 u-0
’ Wil — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 U-0
23:16
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
7:0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 WII: Wait |IE Ignore bit

1 = Indicates that this processor will allow an interrupt to unblock a WAIT instruction
bit 30-0 Unimplemented: Read as ‘0’
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REGISTER 3-6:

FIR: FLOATING POINT IMPLEMENTATION REGISTER; CP1 REGISTER 0

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] U-0 U-0 u-0 R-1 U-0 U-0 u-0 R-1
31:24 — — — UFRP _ — — FC
] R-1 R-1 R-1 R-1 R-0 R-0 R-1 R-1
23:16 HAS2008 F64 L w MIPS3D PS D S
] R-1 R-0 R-1 R-0 R-0 R-1 R-1 R-1
158 PRID<7:0>
7:0 R-x | R-x | R-x R-x R-x | R-x | R-x | R-x
) REVISION<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-29
bit 28

bit 27-25
bit 24

bit 23

bit 22

bit 21

bit 20

bit 19

bit 18

bit 17

bit 16

bit 15-8

bit 7-0

Unimplemented: Read as ‘0’

UFRP: User Mode FR Switching Instruction bit

1 = User mode FR switching instructions are supported

0 = User mode FR switching instructions are not supported

Unimplemented: Read as ‘0’

FC: Full Convert Ranges bit

1 = Full convert ranges are implemented (all numbers can be converted to another type by the FPU)
0 = Full convert ranges are not implemented

HAS008: IEEE-754-2008 bit

1 = MAC2008, ABS2008, NAN2008 bits exist within the FCSR register

0 = MAC2009, ABS2008, and NAN2008 bits do not exist within the FCSR register
F64: 64-bit FPU bit

1 =This is a 64-bit FPU

0 = This is not a 64-bit FPU

L: Long Fixed Point Data Type bit

1 = Long fixed point data types are implemented

0 = Long fixed point data types are not implemented

W: Word Fixed Point data type bit

1 = Word fixed point data types are implemented

0 = Word fixed point data types are not implemented

MIPS3D: MIPS-3D ASE bit

1 = MIPS-3D is implemented

0 = MIPS-3D is not implemented

PS: Paired Single Floating Point data bit

1 = PS floating point is implemented

0 = PS floating point is not implemented

D: Double-precision (64-bit) Floating Point Data bit

1 = Double-precision floating point data types are implemented

0 = Double-precision floating point data types are not implemented

S: Single-precision (32-bit) Floating Point Data bit

1 = Single-precision floating point data types are implemented

0 = Single-precision floating point data types are not implemented

PRID<7:0>: Processor ldentification bits

These bits allow software to distinguish between the various types of MIPS processors. For
P1C32 devices with the M-Class core, this value is OxA7.

REVISION<7:0>: Processor Revision Identification bits

These bits allow software to distinguish between one revision and another of the same processor type. This
number is increased on major revisions of the processor core
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REGISTER 3-7: FCCR: FLOATING POINT CONDITION CODES REGISTER; CP1 REGISTER 25
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
u-0 u-0 U-0 u-0 u-0 u-0 U-0 U-0
23:16
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
7.0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
' FCC<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-8
bit 7-0

Unimplemented: Read as ‘0’

FCC<7:0>: Floating Point Condition Code bits

These bits record the results of floating point compares and are tested for floating point conditional branches
and conditional moves.
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REGISTER 3-8: FEXR: FLOATING POINT EXCEPTIONS STATUS REGISTER; CP1 REGISTER 26

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
3124 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
u-0 U-0 u-0 u-0 u-0 u-0 R/W-x R/W-x
23:16 CAUSE<5:4>
- - - - - - E \Y
R/W-x R/W-x R/W-x u-0 u-0 u-0 u-0 U-0
15:8 CAUSE<3:0>
Z 0 U | - o o -
U-0 R/W-x R/W-x R/W-x R/W-x R/W-x u-0 u-o
7:0 FLAGS<4:0>
- v Z 0 U | o -
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-18 Unimplemented: Read as ‘0’
bit 17-12 CAUSE<5:0>: FPU Exception Cause bits

bit 17
bit 16
bit 15
bit 14
bit 13
bit 12
bit 11-7
bit 6-2

bit 6
bit 4
bit 4
bit 3
bit 2
bit 1-0

These bits indicated the exception conditions that arise during execution of an FPU arithmetic instruction.
E: Unimplemented Operation bit

V: Invalid Operation bit

Z: Divide-by-Zero bit

O: Overflow bit

U: Underflow bit

I: Inexact bit

Unimplemented: Read as ‘0’

FLAGS<4:0>: FPU Flags bits
These bits show any exception conditions that have occurred for completed instructions since the flag was
last reset by software.

V: Invalid Operation bit
Z: Divide-by-Zero bit
O: Overflow bit

U: Underflow bit

I: Inexact bit

Unimplemented: Read as ‘0’
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REGISTER 3-9: FENR: FLOATING POINT EXCEPTIONS AND MODES ENABLE REGISTER;
CP1 REGISTER 28

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
u-0 u-0 u-0 U-0 u-0 U-0 u-0 u-0
23:16
u-0 u-0 u-0 u-0 R/W-x R/W-x R/W-x R/W-x
15:8 ENABLES<4:1>
Z (0] ]
R/W-x u-0 u-0 u-0 u-0 R-x R/W-x R/W-x
7:0 ENABLES<0>
I — — = — FS RM<1:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-12 Unimplemented: Read as ‘0’

bit 11-7 ENABLES<4:0>: FPU Exception Enable bits

These bits control whether or not a trap is taken when an IEEE exception condition occurs for any of the five
conditions. The trap occurs when both an enable bit and its corresponding cause bit are set either during an
FPU arithmetic operation or by moving a value to the FCSR or one of its alternative representations.

bit 11 V: Invalid Operation bit

bit 10 Z: Divide-by-Zero bit

bit 9 O: Overflow bit

bit 8 U: Underflow bit

bit 7 I: Inexact bit

bit6-3  Unimplemented: Read as ‘0’

bit 2 FS: Flush to Zero control bit

1 = Denormal input operands are flushed to zero. Tiny results are flushed to either zero or the applied format's
smallest normalized number (MinNorm) depending on the rounding mode settings.

0 = Denormal input operands result in an Unimplemented Operation exception.

bit 1-0 RM<1:0>: Rounding Mode control bits

11 = Round towards Minus Infinity (— o0)
10 = Round towards Plus Infinity (+ o0)
01 = Round toward Zero (0)

00 = Round to Nearest
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REGISTER 3-10: FCSR: FLOATING POINT CONTROL AND STATUS REGISTER; CP1 REGISTER 31

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
3194 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
’ FCC<7:1> FS
2316 R/W-x R/W-x R/W-x R-0 R-1 R-1 R/W-x R/W-x
’ FCC<0> FO FN MAC2008 | ABS2008 | NAN2008 CAUSE<5:4>
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
15:8 ENABLES<4:1>
CAUSE<3:0>
\% Z (0] ]
RIW-x RIW-x | RIW-x | RIW-x RIW-x RIW-x RIW-x RIW-x
7:0 ENABLES<0> FLAGS<4:0>
RM<1:0>
| v \ z \ o U |
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-25

bit 24

bit 23

bit 22

bit 21

bit 20

bit 19

bit 18

bit 17-12

bit 17

FCC<7:1>: Floating Point Condition Code bits

These bits record the results of floating point compares and are tested for floating point conditional

branches and conditional moves.

FS: Flush to Zero control bit

1 = Denormal input operands are flushed to zero. Tiny results are flushed to either zero or the applied
format's smallest normalized number (MinNorm) depending on the rounding mode settings.

0 = Denormal input operands result in an Unimplemented Operation exception.

FCC<0>: Floating Point Condition Code bits

These bits record the results of floating point compares and are tested for floating point conditional branches

and conditional moves.

FO: Flush Override Control bit

1 = The intermediate result is kept in an internal format, which can be perceived as having the usual
mantissa precision but with unlimited exponent precision and without forcing to a specific value or
taking an exception.

0 = Handling of Tiny Result values depends on setting of the FS bit.

FN: Flush to Nearest Control bit

1 = Final result is rounded to either zero or 2E_min (MinNorm), whichever is closest when in Round to
Nearest (RN) rounding mode. For other rounding modes, a final result is given as if FS was set to 1.

0 = Handling of Tiny Result values depends on setting of the FS bit.

MAC2008: Fused Multiply Add mode control bit

0 = Unfused multiply-add. Intermediary multiplication results are rounded to the destination format.

ABS2008: Absolute value format control bit

1 =ABS.fmt and NEG.fmt instructions compliant with IEEE Standard 754-2008. The ABS and NEG functions
accept QNAN inputs without trapping.

NAN2008: NaN Encoding control bit

1 = Quiet and signaling NaN encodings recommended by the IEEE Standard 754-2008. A quiet NaN is
encoded with the first bit of the fraction being 1 and a signaling NaN is encoded with the first bit of the
fraction being 0.

CAUSE<5:0>: FPU Exception Cause bits
These bits indicated the exception conditions that arise during execution of an FPU arithmetic instruction.

E: Unimplemented Operation bit
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REGISTER 3-10: FCSR: FLOATING POINT CONTROL AND STATUS REGISTER; CP1 REGISTER 31

bit 16
bit 15
bit 14
bit 13
bit 12
bit 11-7

bit 11
bit 10
bit 9
bit 8
bit 7
bit 6-2

bit 6
bit 5
bit 4
bit 3
bit 2
bit 1-0

V: Invalid Operation bit
Z: Divide-by-Zero bit
O: Overflow bit

U: Underflow bit

I: Inexact bit

ENABLES<4:0>: FPU Exception Enable bits

These bits control whether or not a trap is taken when an IEEE exception condition occurs for any of the
five conditions. The trap occurs when both an enable bit and its corresponding cause bit are set either
during an FPU arithmetic operation or by moving a value to the FCSR or one of its alternative
representations.

V: Invalid Operation bit
Z: Divide-by-Zero bit
O: Overflow bit

U: Underflow bit

I: Inexact bit

FLAGS<4:0>: FPU Flags bits
These bits show any exception conditions that have occurred for completed instructions since the flag was
last reset by software.

V: Invalid Operation bit
Z: Divide-by-Zero bit
O: Overflow bit

U: Underflow bit

I: Inexact bit

RM<1:0>: Rounding Mode control bits
11 = Round towards Minus Infinity (— o0)
10 = Round towards Plus Infinity (+ o0)
01 = Round toward Zero (0)

00 = Round to Nearest
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40 MEMORY ORGANIZATION

Note: This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive

reference source.For detailed
information, refer to Section 48.
“Memory Organization and

Permissions” in the “PIC32 Family
Reference Manual”, which is available
from the Microchip web site
(www.microchip.com/PIC32).

PIC32MZ EF microcontrollers provide 4 GB of unified
virtual memory address space. All memory regions, in-
cluding program, data memory, SFRs and Configura-
tion registers, reside in this address space at their
respective unique addresses. The program and data
memories can be optionally partitioned into user and
kernel memories. In addition, PIC32MZ EF devices
allow execution from data memory.

Key features include:

+ 32-bit native data width

» Separate User (KUSEG) and Kernel (KSEGO0/
KSEG1/KSEG2/KSEG3) mode address space

» Separate boot Flash memory for protected code

* Robust bus exception handling to intercept
runaway code

» Cacheable (KSEG0/KSEG2) and non-cacheable
(KSEG1/KSEG3) address regions

» Read/write permission access to predefined
memory regions

4.1 Memory Layout

PIC32MZ EF microcontrollers implement two address
schemes: virtual and physical. All hardware resources,
such as program memory, data memory and peripher-
als, are located at their respective physical addresses.
Virtual addresses are exclusively used by the CPU to
fetch and execute instructions as well as access pe-
ripherals. Physical addresses are used by bus host pe-
ripherals, such as DMA and the Flash controller, that
access memory independently of the CPU.

The main memory maps for the PIC32MZ EF devices
are illustrated in Figure 4-1 through Figure 4-4.
Figure 4-5 provides memory map information for boot
Flash and boot alias. Table 4-1 provides memory map
information for Special Function Registers (SFRs).
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FIGURE 4-1:

MEMORY MAP FOR DEVICES WITH 512 KB OF PROGRAM MEMORY(1:2)

/

Physical
Memory Map

Reserved

External Memory via
SQl

Reserved

External Memory via
EBI

Reserved

Boot Flash
(see Figure 4-5)

Reserved

SFRs
(see Table 4-1)

Reserved

Program Flash

Reserved

N
7<

RAM®)

The Cache, MMU, and TLB are initialized by compiler start-up code.

RAM memory is divided into two equal banks: RAM Bank 1 and RAM Bank 2 on a half boundary.

Virtual
Memory Map
OxFFFFFFFF Reserved
0xF4000000 -
OxF3FFFFFF | External Memory via |g ,_-%
0xF0000000 saQl o2
35 -
No
0XE4000000 Reserved g
OXE3FFFFFF | External Memory via £
0xE0000000 EBI .
N
0xD4000000 Reserved
OxD3FFFFFF | External Memory via |5 @
0xD0000000 sal B
Resoved | 5[
0xC4000000 esenve X3
OxC3FFFFFF | External Memory via
0xC0000000 EBI _
0
xBFFFFFFF Reserved RN
0xBFC74000
OxBFC73FFF
Boot Flash
(see Figure 4-5)
0xBFC00000
0xBF900000 Reserved
OxBF8FFFFF —
SFRs %
(see Table 4-1) -®
0xBF800000 Q2
K] >>
(3]
0xBD08000O Reserved 5
0xBDO7FFFF =
Program Flash
0xBD000000
0xA0020000 Reserved
OxAQ01FFFF
RAM®)
0xA0000000 %
=
0x9FC74000 Reserved
0x9FC73FFF
Boot Flash
(see Figure 4-5)
0x9FC00000
Reserved . g
0x9D080000 o3 -
0X9DO7FFFF 2%
Program Flash e
0x9D000000
0x80020000 Reserved
0x8001FFFF
RAM®)
0x80000000 -/
0x00000000 Reserved
Note 1: Memory areas are not shown to scale.
2:
3:
4

OXFFFFFFFF
0x40000000
OX3FFFFFFF
0x34000000
0x33FFFFFF
0x30000000

0x24000000
0x23FFFFFF

0x20000000

0x1FC74000
0x1FC73FFF

0x1FC00000

0x1F900000
Ox1F8FFFFF

0x1F800000

0x1D080000

0x1DO7FFFF

0x1D000000

0x00020000

0x0001FFFF
0x00000000

The MMU must be enabled and the TLB must be set up to access this segment.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

FIGURE 4-2: MEMORY MAP FOR DEVICES WITH 1024 KB OF PROGRAM MEMORY AND
256 KB OF RAM(1+2)
Virtual Physical
Memory Map Memory Map
OxFFFFFFFF Reserved Y Reserved OxFFFFFFFF
0xF4000000 =
OxF3FFFFFF | External Memory via |g % -
0xF0000000 sal 82 0x34000000
o
Reserved 0s | Ox33FFFFFF
OXE4000000 gs Externalsl\/l(;mory via
OXE3FFFFFF | External Memory via £ 0x30000000
0xE0000000 EBI 3 oo
ocorvod — 0x24000000
0xD4000000 Ext M .| OX23FFFFFF
OXD3FFFFFF | External Memory via | @ xemal B Ve
0xD0000000 sal w2 \_ 0x20000000
oL~ Ve
R ne R
0xC4000000 eserved x§ eserved Ox1FC74000
OxC3FFFFFF | External Memory via Boot Flash O0x1FC73FFF
EBI oot Flas
0xC0000000 . (see Figure 4-5)
OxBFFFFFFF \ 0x1FC00000
Reserved
0xBFC74000 Reserved
0xBFC73FFF Boot Flash 0x1F900000
oot Flas
(see Figure 4-5) SFRe Ox1F8FFFFF
0xBFC00000
(see Table 4-1)
Reserved 0x1F800000
0xBF900000 <
OxBF8FFFFF n Reserved
SFRs 5 0x1D100000
(see Table 4-1) - ©
0xBF800000 8 2 >_ 0x1DOFFFFF
e ] Program Flash
Reserved °
0xBD100000 s 0x1D000000
OxBDOFFFFF £ Resorved
Program Flash 0x00040000
0xBD000000 RAM®) 0x0003FFFF
N 0x00000000
0xA0040000 REECRTEE
OxAQ03FFFF
RAMEG)
0xA0000000 %
Reserved \
0x9FC74000
0x9FC73FFF
Boot Flash
(see Figure 4-5)
0x9FC00000
Reserved o )
)
0x9D100000 Q3 .
0x9DOFFFFF 2%
Program Flash 2
0x9D000000
0x80040000 Reserved
0x8003FFFF
RAM®G)
0x80000000 /
R
0x00000000 eserved
Note 1: Memory areas are not shown to scale.
2: The Cache, MMU, and TLB are initialized by compiler start-up code.
3: RAM memory is divided into two equal banks: RAM Bank 1 and RAM Bank 2 on a half boundary.
4: The MMU must be enabled and the TLB must be set up to access this segment.
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FIGURE 4-3: MEMORY MAP FOR DEVICES WITH 1024 KB OF PROGRAM MEMORY AND
512 KB OF RAM(12)
Virtual Physical
Memory Map Memory Map
OxFFFFFFFF Reserved T Reserved OxFFFFFFFF
0xF4000000 =
OxF3FFFFFF | External Memory via |g % -
0xF0000000 sal 82 0x34000000
o
Reserved s Extornal M | Ox33FFFFFF
0xE4000000 !3 Xterna S(;mory via
OXE3FFFFFF | External Memory via = 0x30000000
0xE0000000 EBI 3 oo
ocorvod — 0x24000000
0xD4000000 Etormal M | OX23FFFFFF
OXD3FFFFFF | External Memory via | @ xemal B Ve
0xD0000000 sal w2 \_ 0x20000000
o2~ Ve
neo
0xC4000000 Reserved x§ Reserved Ox1FC74000
OxC3FFFFFF | External Memory via Boot Flash 0x1FC73FFF
EBI oot Flas
0xC0000000 - (see Figure 4-5)
OXBFFFFFFF N 0x1FC00000
Reserved
0xBFC74000 Reserved
0xBFC73FFF Boot Flash 0x1F900000
oot Flas
(see Figure 4.5) SrRe 0x1F8FFFFF
0xBFC00000
(see Table 4-1)
Reserved 0x1F800000
0xBF900000 <
OxBF8FFFFF n Reserved
SFRs 3 0x1D100000
(see Table 4-1) - ©
0xBF800000 8 2 >_ O0x1DOFFFFF
e ] Program Flash
Reserved o
0xBD100000 s 0x1D000000
OxBDOFFFFF £ Resorved
Program Flash 0x00080000
0xBDO000000 RAM®) 0x0007FFFF
N 0x00000000
0xA0080000 REECRTEE
OxAO007FFFF
RAMEG)
0xA0000000 %
Reserved \
0x9FC74000
0x9FC73FFF
Boot Flash
(see Figure 4-5)
0x9FC00000
Reserved o )
)
0x9D100000 Q 8 -
0x9DOFFFFF g3
Program Flash 2
0x9D000000
0x80080000 Reserved
0x8007FFFF
RAM®G)
0x80000000 /
R
0x00000000 eserved
Memory areas are not shown to scale.

Note 1:

2:
3:
4:

The Cache, MMU, and TLB are initialized by compiler start-up code.
RAM memory is divided into two equal banks: RAM Bank 1 and RAM Bank 2 on a half boundary.
The MMU must be enabled and the TLB must be set up to access this segment.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

FIGURE 4-4: MEMORY MAP FOR DEVICES WITH 2048 KB OF PROGRAM MEMORY('-2)
Virtual Physical
Memory Map Memory Map

OxFFFFFFFF Reserved T Reserved OxFFFFFFFF

0xF4000000 -

OxF3FFFFFF | External Memory via |g 8

0xF0O000000 sal 02 0x34000000

o >

N 7k | Ox33FFFFFF
OXE4000000 x‘é Externalsl‘\/lct;-lmory via
OxE3FFFFFF External Memory via £ 0x30000000
0xE0000000 EBI

___

A — Reserved 0x24000000
0xD4000000 Ext " | OX23FFFFFF
OXD3FFFFFF | Extemal Memory via | © e g oy
0xD0000000 Sle]] g 0x20000000

28 —

R d 2K R d
0xC4000000 esernve X§ eserve 0x1FC74000
OxC3FFFFFF | External Memory via Boot Flash O0x1FC73FFF

EBI oot Flas
0xC0000000 - (see Figure 4-5)
OxBFFFFFFF \ 0x1FC00000

Reserved
0xBFC74000 Reserved
0xBFC73FFF Boot Flash 0x1F900000

oot Flas
(see Figure 4-5) SFRs Ox1F8FFFFF
0xBFC00000
(see Table 4-1)

Reserved 0x1F800000
0xBF900000
O0xBF8FFFFF SFR m Reserved

S 9
(see Table 4-1)  [= 8 0x1D200000
0xBF800000 8 2 0x1D1FFFFF
g 8 > Program Flash

Reserved o
0xBD200000 3 0x1D000000
0xBD1FFFFF £ Reserved

Program Flash 0x00080000
0xBD000000 RAM®) 0x0007FFFF
0x00000000
0xA0080000 R
OxAQO7FFFF
RAM()
0xA0000000 %
=
0X9FC74000 Reserved
0x9FC73FFF
Boot Flash
(see Figure 4-5)
0x9FC00000

Reserved 3 %
0x9D200000 w3 .
0x9D1FFFFF 23

Program Flash K3
0x9D000000
0x80080000 Reserved
0x8007FFFF
RAMEG)
0x80000000 -/
0x00000000 Reserved
Note 1: Memory areas are not shown to scale.
2: The Cache, MMU, and TLB are initialized by compiler start-up code.
3:  RAM memory is divided into two equal banks: RAM Bank 1 and RAM Bank 2 on a half boundary.
4: The MMU must be enabled and the TLB must be set up to access this segment.
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FIGURE 4-5: BOOT AND ALIAS TABLE 4-1: SFR MEMORY MAP
MEMORY MAP Virtual Address
Physical Memory Map("  41FC74000 Peripheral Base Offset
Start
4 |ox1Fc7o000 System Bus!? 0xBF8F0000 | 0x0000
| Seduence/Configuration SPace™ | x1FCeFFO0 Prefetch 0x0000
EBI 0x1000
Boot Flash 2 san 0x2000
0x1FC60000 0xBF8E0000
Reserved 0x1FC5402C USB 0x3000
Serial Number(® 0x1FC54020 Crypto 0x5000
RNG 0x6000
Sequence/Configuration Space(® giligigg%% CAN1 and CAN2 0x0000
—————————— Ethernet 0xBF880000 0x2000
Boot Flash 1 USBCR 0x4000
0x1FCA40000 PORTA-PORTK 0xBF860000 | 0x0000
Timer1-Timer9 0x0000
Reserved
0x1FC34000 IC1-1C9 0x2000
__________ 0C1-0C9 0xBF840000 0x4000
Unused Configuration Space! 0x1FG2FF00 Cc 0xB000
__________ Comparator 1, 2 0xC000
Upper Boot Alias 12C1-12C5 0x0000
0xTFC20000 SPI1-SPI6 0x1000
0xBF820000
Reserved UART1-UARTG6 0x2000
0x1FC14000 PMP 0XE000
__________ Interrupt Controller 0x0000
Configuration S ace(2’3) 0x1FC10000 0xBF810000
| moniguralion SpaceT | 0x1FCOFF00 DMA 0x1000
Configuration 0x0000
Lower Boot Alias Flash Controller 0x0600
0x1FC00000 Watchdog Timer 0x0800
. Deadman Timer 0x0A00
Note 1: Memory area§ are not shown to scale. OxBF800000
2: Memory locations 0x1FCOFF40 RTCC 0x0CO00
through 0x1FCOFFFC are used to
initialize Configuration registers (see CVREF O0x0E00
Section 34.0 “Special Features”). Osgcillator 0x1200
3: Refer toSection 4.1.1 “Boot Flash
Sequence and Configuration PPS 0x1400
Spaces” for more information. Note 1: Referto 4.2 “System Bus Arbitration”
4:  Memory location 0x1FC54020 contains for important legal information.
a unique device serial number (see
Section 34.0 “Special Features”).
5: This configuration space cannot be
used for executing code in the upper
boot alias.
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4.1.1 BOOT FLASH SEQUENCE AND
CONFIGURATION SPACES

Sequence space is used to identify which boot Flash is
aliased by aliased regions. If the value programmed
into the TSEQ<15:0> bits of the BF1SEQ3 word is
equal to or greater than the value programmed into the
TSEQ<15:0> bits of the BF2SEQ3 word, boot Flash 1
is aliased by the lower boot alias region, and boot Flash
2 is aliased by the upper boot alias region. If the
TSEQ<15:0> bits of the BF2SEQ3 word is greater than
the TSEQ<15:0> bits of the BF1SEQ3 word, the oppo-
site is true (see Table 4-2 and Table 4-3 for BFXSEQ3
word memory locations).

The CSEQ<15:0> bits must contain the one’s
complement value of the TSEQ<15:0> bits; otherwise,
the value of the TSEQ<15:0> bits is considered invalid,
and an alternate sequence is used. See Section 4.1.2
“Alternate Sequence and Configuration Words” for
more information.

Once boot Flash memories are aliased, configuration
space located in the lower boot alias region is used as
the basis for the Configuration words, DEVSIGNO,
DEVCPO, and DEVCFGx (and the associated alternate
configuration registers). This means that the boot Flash
region to be aliased by lower boot alias region memory
must contain configuration values in the appropriate
memory locations.

Note: Do not use word program operation
(NVMOP<3:0>=0001) when program-
ming data into the sequence and
configuration spaces.

41.2 ALTERNATE SEQUENCE AND
CONFIGURATION WORDS

Every word in the configuration space and sequence
space has an associated alternate word (designated by
the letter A as the first letter in the name of the word).
During device start-up, primary words are read and if
uncorrectable ECC errors are found, the BCFGERR
(RCON<27>) flag is set and alternate words are used.
If uncorrectable ECC errors are found in primary and
alternate words, the BCFGFAIL (RCON<26>) flag is
set and the default configuration is used.

© 2015-2021 Microchip Technology Inc.
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TABLE 4-2: BOOT FLASH 1 SEQUENCE AND CONFIGURATION WORDS SUMMARY
% . Bits
g g| 8o 2 §
<3 B85 54 4
Tg = gz = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 1711 16/0 z
£~ o
s
FF40 |[ABF1DEVCFG3 | 31:0 XXXX
FF44 | ABF1IDEVCFG2 | 31:0 XXXX
FF48 | ABF1DEVCFG1 | 31:0 XXXX
FF4C |ABF1DEVCFGO | 31:0 XXXX
FF50 | ABF1DEVCP3 31:0 XXXX
FF54 | ABF1DEVCP2 31:0 . . - XXXX
FF58 | ABETDEVCRI 310 Note: See Table 34-2 for the bit descriptions. ——
FF5C | ABF1DEVCPO 31:0 XXXX
FF60 |[ABF1DEVSIGN3| 31:0 XXXX
FF64 |[ABF1DEVSIGN2| 31:0 XXXX
FF68 |[ABF1DEVSIGN1| 31:0 XXXX
FF6C |ABF1DEVSIGNO| 31:0 XXXX
FFCO |BF1DEVCFG3 31:0 XXXX
FFC4 |BF1IDEVCFG2 31:0 XXXX
FFC8 |[BF1DEVCFG1 31:0 XXXX
FFCC |BF1DEVCFGO 31:0 XXXX
FFDO [BF1DEVCP3 31:0 XXXX
FFD4 |BF1DEVCP2 31:0 . . - XXXX
FFD& |BFIDEVCRI 310 Note: See Table 34-1 for the bit descriptions. e~
FFDC |[BF1DEVCPO 31:0 XXXX
FFEO |BF1DEVSIGN3 | 31:0 XXXX
FFE4 |BF1DEVSIGN2 | 31:0 XXXX
FFE8 |BF1DEVSIGN1 | 31:0 XXXX
FFEC [BF1DEVSIGNO | 31:0 XXXX
31:16 CSEQ<15:0> XXXX
FFFO |BF1SEQ3 15:0 TSEQ<15:0> XKXX
FFF4 |BF1SEQ2 3116 — = = = = = = = = = = = = = = I St
15:0 — — — — — — — — — — — — — — — — XXXX
31:16 = = = = = = = = = = = = = = = = XXXX
BF1SEQ1
FFF8 15:0 — — — — — — — — — — — — — — — — XXKK
FFFC |BF1SEQO 81:16| — - - - - - - - - - - - - - - N it
15:0 — — — — — — — — — — — — — — — — XXKK
Legend: x = unknown value on Reset; — = Reserved, read as ‘1’. Reset values are shown in hexadecimal.
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TABLE 4-3: BOOT FLASH 2 SEQUENCE AND CONFIGURATION WORDS SUMMARY
% . Bits R
g g| E o 2 %
<8 2 E & O
Tg = E’z = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 °=‘
E= o <
s
FF40 |[ABF2DEVCFG3 | 31:0 XXXX
FF44 | ABF2DEVCFG2 | 31:0 XXXX
FF48 | ABF2DEVCFG1 | 31:0 XXXX
FF4C |ABF2DEVCFGO | 31:0 XXXX
FF50 | ABF2DEVCP3 31:0 XXXX
FF54 | ABF2DEVCP2 31:0 . . - XXXX
FF58 | ABE2DEVCRI 310 Note: See Table 34-2 for the bit descriptions. ——
FF5C | ABF2DEVCPO 31:0 XXXX
FF60 |[ABF2DEVSIGN3| 31:0 XXXX
FF64 |ABF2DEVSIGN2| 31:0 XXXX
FF68 |[ABF2DEVSIGN1| 31:0 XXXX
FF6C |ABF2DEVSIGNO| 31:0 XXXX
FFCO |BF2DEVCFG3 31:0 XXXX
FFC4 |BF2DEVCFG2 31:0 XXXX
FFC8 |BF2DEVCFG1 31:0 XXXX
FFCC |BF2DEVCFGO 31:0 XXXX
FFDO |BF2DEVCP3 31:0 XXXX
FFD4 |BF2DEVCP2 31:0 . . - XXXX
FFD& |BF2DEVCRI 310 Note: See Table 34-1 for the bit descriptions. p——
FFDC |BF2DEVCPO 31:0 XXXX
FFEO |BF2DEVSIGN3 | 31:0 XXXX
FFE4 |BF2DEVSIGN2 | 31:0 XXXX
FFE8 |BF2DEVSIGN1 | 31:0 XXXX
FFEC [BF2DEVSIGNO | 31:0 XXXX
31:16 CSEQ<15:0> XXXX
FFFO |BF2SEQ3 15:0 TSEQ<15:0> XXXX
FFF4 |BF2SEQ2 3116 — = = = = = = = = = = = = = = I St
15:0 — — — — — — — — — — — — — — — — XXXX
FFF8 | BF2SEQ1 $16] — = = = = = = = = = = = = = = I
15:0 — — — — — — — — — — — — — — — — XXKK
FFFC | BF2SEQO S116) — — — — — — — - - - - - - - - I
15:0 — — — — — — — — — — — — — — — — XXKK
Legend: x = unknown value on Reset; — = Reserved, read as ‘1’. Reset values are shown in hexadecimal.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 4-1:

BFxSEQ3: BOOT FLASH ‘x’ SEQUENCE WORD 3 REGISTER (‘x’ =1 AND 2)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RIP RIP RIP R/P RIP RIP RIP RIP
31:24 CSEQ<15:8>
RIP RIP R | rRP | RP rRe | rRP | RP
23:16
CSEQ<7:0>
RIP RIP RP | RrRP | RP R | rRP |  RP
15:8 TSEQ<15:8>
_ RIP RIP RIP | RIP | RrP RIP | rRP ] RIP
7:0 TSEQ<7:0>
Legend: P = Programmable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 CSEQ<15:0>: Boot Flash Complement Sequence Number bits
bit 15-0 TSEQ<15:0>: Boot Flash True Sequence Number bits

Note:

The BFXSEQO, BFXSEQ1, and BFXSEQ2 registers are used for Quad Word programming operation when
programming the BFXSEQS3 registers, and do not contain any valid information.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

4.2 System Bus Arbitration

Note: The System Bus interconnect
implements one or more instantiations of
the SonicsSX® interconnect from Sonics,
Inc. This document contains materials
that are (c) 2003-2015 Sonics, Inc., and
that constitute proprietary information of
Sonics, Inc. SonicsSX is a registered
trademark of Sonics, Inc. All such
materials and trademarks are used under
license from Sonics, Inc.

As shown in the PIC32MZ EF Family Block Diagram
(see Figure 1-1), there are multiple initiator modules (11
through 114) in the system that can access various tar-
get modules (T1 through T13). Table 4-4 illustrates
which initiator can access which target. The System
Bus supports simultaneous access to targets by
initiators, so long as the initiators are accessing differ-
ent targets. The System Bus will perform arbitration, if
multiple initiators attempt to access the same target.
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TABLE 4-4:

INITIATORS TO TARGETS ACCESS ASSOCIATION

Target
#

Initiator ID

1

2

3 4

8

9

10

1

12

13

14

Name

CPU

DMA Read

DMA Write

usB

Ethernet
Read

Ethernet
Write

CAN1

CAN2

sQl1

Flash
Controller

Crypto

Flash Memory:
Program Flash
Boot Flash
Prefetch Module

RAM Bank 1 Memory

RAM Bank 2 Memory

x

=

x

x

=

x

x

x

x

External Memory via EBI and EBI Module

a|hfw|N

Peripheral Set 1:
System Control, Flash Control, DMT,
RTCC, CVR, PPS Input, PPS Output,
Interrupts, DMA, WDT

Peripheral Set 2:
SPI1-SPI6
12C1-12C5
UART1-UART6
PMP

Peripheral Set 3:
Timer1-Timer9
IC1-IC9
0C1-0C9
ADC
Comparator 1
Comparator 2

Peripheral Set 4:
PORTA-PORTK

Peripheral Set 5:
CAN1
CAN2
Ethernet Controller

Peripheral Set 6:
USB

External Memory via SQI1 and
SQI1 Module

Peripheral Set 7:
Crypto Engine

Peripheral Set 8:
RNG Module

Aiwe4 (43) yun jutod Buneolq yum Ajanosuuo) pappaquy ZINZEDId



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

The System Bus arbitration scheme implements a non-
programmable, Least Recently Serviced (LRS) priority,
which provides Quality Of Service (QOS) for most
initiators. However, some initiators can use Fixed High
Priority (HIGH) arbitration to guarantee their access to
data.

The arbitration scheme for the available initiators is
shown in Table 4-5.

TABLE 4-5:  INITIATOR ID AND QOS
Name ID QOS
CPU 1 LRS™M
CPU 2 HIGH(1:2)
DMA Read 3 LRs(
DMA Read 4 HIGH(1:2)
DMA Write 5 LRs(
DMA Write 6 HIGH(1:2)
USB 7 LRS
Ethernet Read 8 LRS
Ethernet Write 9 LRS
CAN1 10 LRS
CAN2 11 LRS
sQi 12 LRS
Flash Controller 13 HIGH®
Crypto 14 LRS

Note 1: When accessing SRAM, the DMAPRI bit
(CFGCON<25>) and the CPUPRI bit
(CFGCON<24>) provide arbitration con-
trol for the DMA and CPU (when servicing
an interrupt (i.e., EXL = 1)), respectively,
by selecting the use of LRS or HIGH
When using HIGH, the DMA and CPU get
arbitration preference over all initiators
using LRS.

2: Using HIGH arbitration can have serious
negative effects on other initiators.
Therefore, it is recommended to not
enable this type of arbitration for an initia-
tor that uses significant system band-
width. HIGH arbitration is intended to be
used for low bandwidth applications that
require low latency, such as LCC graphics
applications.

4.3 Permission Access and System
Bus Registers

The System Bus on PIC32MZ EF family of
microcontrollers provides access control capabilities
for the transaction initiators on the System Bus.

The System Bus divides the entire memory space into
fourteen target regions and permits access to each
target by initiators via permission groups. Four
Permission Groups (0 through 3) can be assigned to
each initiator. Each permission group is independent
of the others and can have exclusive or shared
access to a region.

Using the CFGPG register (see Register 34-10 in
Section 34.0 “Special Features”), Boot firmware can
assign a permission group to each initiator, which can
make requests on the System Bus.

The available targets and their regions, as well as the
associated control registers to assign protection, are
described and listed in Table 4-6.

Register 4-2 through Register 4-10 are used for setting
and controlling access permission groups and regions.

To change these registers, they must be unlocked in
hardware. The register lock is controlled by the
PGLOCK Configuration bit (CFGCON<11>). Setting
PGLOCK prevents writes to the control registers;
clearing PGLOCK allows writes.

To set or clear the PGLOCK bit, an unlock sequence
must be executed. Refer to Section 42. “Oscillators
with Enhanced PLL” in the “PIC32 Family Reference
Manual” for details.

© 2015-2021 Microchip Technology Inc.
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TABLE 4-6: SYSTEM BUS TARGETS AND ASSOCIATED PROTECTION REGISTERS
SBTxREGYy Register SBTxRDy Register SBTxWRYy Register
Read Write
Target L (5) . . . . Permission Permission
Target Description Region Base Physical Region Size . - i
Number g P Name (BASE<21:0>) Start (SIZE<4:0>) | Region | Priority | Priority | . 0 (GROUPS, Name | (GROUPS,
(see Note 2) Address | (see Note 3) Size (PRI) Level GROUP2, GROUP2,
GROUP1, GROUP1,
GROUPO0) GROUPO0)
0 System Bus SBTOREGO R 0x1F8F0000 R 64 KB = 0 SBTORDO R/w™M SBTOWRO R/wM
SBTOREGH R 0x1F8F8000 R 32 KB — 3 SBTORD1 RrRw™ SBTOWR1 RrRw™
Flash Memory®: SBT1REGO R 0x1D000000 R@ R@ — 0 SBT1RDO R/w( SBT1WRO 0,0,0,0
Program Flash 1 1
Boot Flash SBT1REG2 R 0x1F8E0000 R 4 KB 1 2 SBT1RD2 RwW® | SBT1IWR2 Rw™
Prefetch Module SBT1REG3 RIW RIW RIW RIW 1 2 SBT1RD3 RWM SBT1WR3 0,0,0,0
. SBT1REG4 R/W R/W RIW RIW 1 2 SBT1RD4 RrRw™ SBT1WR4 0,0,0,0
SBT1REGS5 R/W R/W R/W R/W 1 2 SBT1RD5 R/w( SBT1WR5 0,0,0,0
SBT1REG6 R/W R/W R/W R/W 1 2 SBT1RD6 R/ SBT1WR6 0,0,0,0
SBT1REG7 R/W R/W R/W R/W 0 1 SBT1RD7 R/w( SBT1WR7 0,0,0,0
SBT1REG8 R/W R/W R/W R/W 0 1 SBT1RD8 R/wWM SBT1WR8 0,0,0,0
RAM Bank 1 Memory SBT2REGO R 0x00000000 R@ R@ — 0 SBT2RDO R/w( SBT2WRO R/w(
2 SBT2REGH1 RIW RIW RIW RIW — 3 SBT2RD1 RrRw™ SBT2WR1 RrRw™
SBT2REG2 R/W R/W R/W R/W 0 1 SBT2RD2 R/w( SBT2WR2 R/w(
RAM Bank 2 Memory SBT3REGO R@ R R@ R@ — 0 SBT3RDO RrRw™ SBT3WR0 RrRw™
3 SBT3REG1 R/W R/W R/W R/W — 3 SBT3RD1 R/w( SBT3WRH1 R/w(
SBT3REG2 RIW RIW RIW RIW 0 1 SBT3RD2 RrRw™ SBT3WR2 RrRw™
. 'I\Ellxtgrrra(leg\/lemory via EBl and EBl | SBT4REGO R 0x20000000 R 64 MB = 0 SBT4RDO Rw™ SBT4WRO0 RwM
oqaule
SBT4REG2 R 0x1F8E1000 R 4 KB 0 1 SBT4RD2 R/ SBT4WR2 RrRw™
Peripheral Set 1: SBT5REGO R 0x1F800000 R 128 KB — 0 SBT5RDO R/w( SBT5WR0 R/w(
System Control 1 1
Flash Control SBT5REGT R/W R/W R/W R/W — 3 SBT5RD1 RwM SBT5WR1 Rw™M
DMT/WDT
5 RTCC
CVR
PPS Input SBT5REG2 RIW RIW RIW RIW 0 1 SBT5RD2 Rw™ SBT5WR2 RwM
PPS Output
Interrupts
DMA
Legend: R = Read; R/W = Read/Write; ‘X in a register name = 0-13; 'y’ in a register name = 0-8.
Note Reset values for these bits are ‘0, ‘1, ‘1, ‘1’, respectively.

LA

The BASE<21:0> bits must be set to the corresponding Physical Address and right shifted by 10 bits. For Read-only bits, this value is set by hardware on Reset.

The SIZE<4:0> bits must be set to the corresponding Region Size, based on the following formula: Region Size = 2l

SIZE-1)

Refer to the Device Memory Maps (Figure 4-1 through Figure 4-4) for specific device memory sizes and start addresses.
See Table 4-1for information on specific target memory size and start addresses.
The SBTXREG1 SFRs are reserved, and therefore, are not listed in this table for this target.

x 1024 bytes. For read-only bits, this value is set by hardware on Reset.
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TABLE 4-6: SYSTEM BUS TARGETS AND ASSOCIATED PROTECTION REGISTERS (CONTINUED)
SBTxREGy Register SBTxRDy Register SBTxWRYy Register
Read Write
Target L (5) . . . . Permission Permission
Target Description Region Base Physical Region Size . - -
Number g P Name (BASE<21:0) Start (SIZE<4:0>) | Region | Priority | Priority | (GROUPS, Name | (GROUP3,
(see Note 2) Address | (see Note 3) Size (PRI) Level GROUP2, GROUP2,
GROUP1, GROUP1,
GROUPO0) GROUPO0)
Peripheral Set 2: SBT6REGO R 0x1F820000 R 64 KB — 0 SBT6RDO RrRw™ SBT6WR0 Rw™M
SPI1-SPI6
6 12C1-12C5 " "
UART1-UART6 SBT6REG1 R/W R/W RIW RIW — 3 SBT6RD1 R/W SBT6WRH1 R/W
PMP
Peripheral Set 3: SBT7REGO R 0x1F840000 R 64 KB — 0 SBT7RDO Rw™ SBT7WR0 RwM
Timer1-Timer9
IC1-IC9
7 0C1-0C9 ’ ;
ADC SBT7REG1 R/W R/W R/W R/W — 3 SBT7RD1 R SBT7WR1 Rw™
Comparator 1
Comparator 2
Peripheral Set 4: SBT8REGO R 0x1F860000 R 64 KB = 0 SBT8RDO R/wM SBT8WRO R/w(
8 PORTA-PORTK . v
SBT8REGH R/W R/W RIW RIW = 3 SBT8RD1 R/w( SBT8WRH1 R/w(
Pegm«:ral Set 5: SBT9REGO R 0x1F880000 R 64 KB = SBT9RDO R/wM SBTOWRO R/w(
9
CAN2 SBT9REG1 R/W R/W R/W R/W — 3 SBT9RD1 R/w™ SBT9WR1 R/w™
Ethernet Controller
10 Peaigge’a' Set 6: SBT10REGO R 0x1F8E3000 R 4KB — 0 |SBT10RDO RW®M | SBTIOWRO | RwW®
» gxotﬁrr:\il g/leimory via 8QI1 and SBT11REGO R 0x30000000 R 64 MB = 0 SBT11RDO R/wM SBT11WRO R/w(
oqule
SBT11REG1 R 0x1F8E2000 R 4 KB = SBT11RD1 Rw™ SBT11WR1 Rw™
12 | Peripheral Set 7: SBT12REGO R 0x1F8E5000 R 4KB — 0 |sBT12RDO RW(M | SBT12WR0 |  RwW®
Crypto Engine
13 |Peripheral Set8: SBT13REGO R 0x1F8E6000 R 4KB — 0 |SBT13RDO RW(M | SBT13WR0 | RwW®
RNG Module
Legend: R = Read; R/W = Read/Write; ‘X in a register name = 0-13; 'y’ in a register name = 0-8.
Note Reset values for these bits are ‘0, ‘1, ‘1, ‘1’, respectively.

1
2
3:
4:
5.
6

The BASE<21:0> bits must be set to the corresponding Physical Address and right shifted by 10 bits. For Read-only bits, this value is set by hardware on Reset.

The SIZE<4:0> bits must be set to the corresponding Region Size, based on the following formula: Region Size = 2

Refer to the Device Memory Maps (Figure 4-1 through Figure 4-4) for specific device memory sizes and start addresses.

See Table 4-1for information on specific target memory size and start addresses.

The SBTXREG1 SFRs are reserved, and therefore, are not listed in this table for this target.

(SIZE-1) x 1024 bytes. For read-only bits, this value is set by hardware on Reset.
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TABLE 4-7: SYSTEM BUS REGISTER MAP
§ Bits
3 g| So QE” ]
Iy e g =2
T o3 g 31115 | 3014 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 < &
g2 = @
<
31:16| — — — — — — — — — — — — — — — — 0000
0510 SBFLAG
150 | — — T13PGV | T12PGV | T11PGV | T10PGV | T9PGV | T8PGV | T7PGV | T6PGV | T5PGV | T4PGV T3PGV T2PGV T1PGV | TOPGV [0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-8: SYSTEM BUS TARGET 0 REGISTER MAP
m -
® Bits
3 g| Eo & 2
2 w 8 E g =9
Ty o3 g 31115 | 3014 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 < &
g8 = @
<
1:16[MULTI| — — — DE<3:0> — — — — — — — —
8020| SBTOELOG1 31:16|MY co 30 0000
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
8024 | SBTOELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
1:1 — — — — — — — ERRP — — — — — — — —
8028 SBTOECON 31:16 0000
150 | — — — — — — — — — — — — — — — — 0000
31:16| — — — — — — — — — — — — — — — — 0000
8030| SBTOECLRS
150 | — — — — — — — — — — — — — — — CLEAR [0000
1:1 — — — — — — — — — — — — — — — —
8038| SBTOECLRM 31:16 0000
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKX
8040 SBTOREGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8050| SBTORDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
8058| SBTOWRO |t — [ — = = = = = = = = = = — - = —[rxxE
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
1:1 BASE<21:6>
8060| SBTOREGT o116 SE<21:6 EEER
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
8070| SBTORD1 |t — [ — = = = = = = = = = = — - = —[rxxE
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
8078 | SBTOWR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-9: SYSTEM BUS TARGET 1 REGISTER MAP
m "
@ Bits
5 % 5 > P
Ty BE g =9
Ty o3 E 31/15| 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 1600 | < &
g2 = &
<
31:16|MULTI[ — — — CODE<3:0> — — — — — — — — 0000
8420| SBT1ELOGH1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
8424 | SBT1ELOG2
15:0 | — — — — — — — — — — — — — — GROUP<1:0> (0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
8428| SBT1ECON
150 | — — — — — — — — — — — — — — — — |0000
31:16| — — — — — — — — — — — — — — — — 0000
8430| SBT1ECLRS
15:0 | — — — — — — — — — — — — — — — CLEAR (0000
31:16| — — — — — — — — — — — — — — — — 0000
8438 | SBT1ECLRM
15:0 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
8440| SBT1REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8450| SBT1RDO
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXKK
8458| SBT1WRO
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXXX
8480 SBT1REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8490| SBT1RD2
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXKK
8498| SBT1WR2
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXXX
84A0| SBT1REG3
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
84B0| SBT1RD3
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXKK
84B8| SBT1WR3
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXXX
84C0| SBT1REG4
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
84D0| SBT1RD4
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXKK
84D8| SBT1WR4
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-9: SYSTEM BUS TARGET 1 REGISTER MAP (CONTINUED)
ﬁ Bits
5% 5o 5 @
3y BE § =9
T4 o3 E 31115 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 1600 | < &
el @
S
31:16 BASE<21:6> XXKX
84E0| SBT1REG5
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XKXX
84F0| SBT1RD5
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — e
84F8| SBT1WR5
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKX
8500 SBT1REG6
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XKXX
8510 SBT1RD6
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
8518| SBT1WR6
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKX
8520 SBT1REG7
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XKXX
8530| SBT1RD7
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — e
8538| SBT1WR?
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKX
8540| SBT1REGS8
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XKXX
8550| SBT1RD8
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
8558 | SBT1WRS
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-10: SYSTEM BUS TARGET 2 REGISTER MAP
3 .
g _ _ o Bits
¥ Lo 2 8
I 25 | & e}
§ ';.'; g= += |3115| 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
= o
t
S
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
8820| SBT2ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
8824 | SBT2ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
8828 SBT2ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
8830| SBT2ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
8838 | SBT2ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
8840 SBT2REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
8850 SBT2RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
8858 | SBT2WRO
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
8860 | SBT2REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
8870| SBT2RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
8878 SBT2WR1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
8880 SBT2REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
8890| SBT2RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
8898| SBT2WR2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-11: SYSTEM BUS TARGET 3 REGISTER MAP
3 .
g _ _ o Bits
3 g9 2 2
5| ZE | 3 3
§ ';.'; g= += |3115| 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
-~ o
t
S
31:16 [ MULTI| — — — CODE<3:0> — — — — — — — — 0000
8C20| SBT3ELOGH1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
8C24| SBT3ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
8C28| SBT3ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
8C30| SBT3ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
8C38| SBT3ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
8C40| SBT3REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
8C50( SBT3RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
8C58| SBT3WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
8C60| SBT3REGH1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
8C70| SBT3RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
8C78| SBT3WR1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
8C80| SBT3REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
8C90| SBT3RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
8C98| SBT3WR2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-12: SYSTEM BUS TARGET 4 REGISTER MAP
3 .
g _ _ o Bits
o * [} =) [7)
3y 2E 5 =8
§ ';.'; é’g E 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16|MULTI| — — — CODE<3:0> — — — — — — — — 0000
9020 | SBT4ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
9024 | SBT4ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
9028 | SBT4ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
9030| SBT4ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
9038 | SBT4ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
9040| SBT4REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
9050| SBT4RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
9058 | SBT4WRO
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
9080| SBT4REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
9090| SBT4RD2
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
9098| SBT4WR2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-13: SYSTEM BUS TARGET 5 REGISTER MAP
3 .
g _ _ o Bits
¥ Lo 2 8
<5 35 e 3
§ ';.'; g= += |3115| 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
= o
t
S
31:16 [ MULTI| — — — CODE<3:0> — — — — — — — — 0000
9420| SBT5ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
9424 | SBT5ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
9428 | SBT5ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
9430| SBT5ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
9438 | SBT5ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
9440| SBT5REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
9450 SBT5RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
9458 SBT5WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
9460| SBT5REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
9470| SBT5RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
9478 SBT5WR1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
9480 SBT5REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
9490| SBT5RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
9498 SBT5WR2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-14: SYSTEM BUS TARGET 6 REGISTER MAP
3 .
g _ _ o Bits
o * [} =) [7)
3y 2E 5 =8
§ ';.'; é’g E 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16|MULTI| — — — CODE<3:0> — — — — — — — — 0000
9820| SBT6ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
9824 | SBT6ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
9828 SBT6ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
9830| SBT6ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
9838 | SBT6ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
9840 SBT6REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
9850 SBT6RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
9858 | SBT6WRO
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
9860 | SBT6REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
9870| SBT6RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
9878 SBT6WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-15: SYSTEM BUS TARGET 7 REGISTER MAP
3 .
g _ _ o Bits
o * 7} =) [7)
Ty BE 5 =3
§ ';.'; é’g E 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16|MULTI| — — — CODE<3:0> — — — — — — — — 0000
9C20| SBT7ELOGH1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
9C24| SBT7ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
9C28| SBT7ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
9C30| SBT7ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
9C38| SBT7ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
9C40| SBT7REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
9C50( SBT7RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
9C58| SBT7WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
9C60| SBT7REGH1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
9C70| SBT7RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
9C78| SBT7WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-16: SYSTEM BUS TARGET 8 REGISTER MAP
3 .
g _ _ o Bits
3 So g 2
| LE ; 0
§ ';.'; é’g 5 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16|MULTI| — — — CODE<3:0> — — — — — — — — 0000
A020| SBT8ELOGH1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
A024| SBT8ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
A028| SBT8ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
A030| SBT8ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
A038| SBTSECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
A040| SBT8REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
A050 SBT8RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
A058| SBT8WRO
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
A060| SBT8REGH1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
A070| SBT8RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
A078| SBT8WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-17: SYSTEM BUS TARGET 9 REGISTER MAP
3 .
g _ _ o Bits
3 So g 2
| 2E ; 0
§ ';.'; é’g 5 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16|MULTI| — — — CODE<3:0> — — — — — — — — 0000
A420| SBT9ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
A424| SBT9ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
A428| SBT9ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
A430| SBTOECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
A438| SBT9ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
A440| SBTI9REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
A450( SBT9RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
A458| SBT9WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
A460| SBTIREGH1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
A470| SBT9RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
A478| SBT9WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-18: SYSTEM BUS TARGET 10 REGISTER MAP
2 Bits
S . o
3 g9 2 2
5| Lk ; =¥
§ ';.'; é’g 5 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
A820| SBT10ELOG1
15:0 INITID<7:0> REGION<3:0> — CMD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
A824 | SBT10ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
A828| SBT10ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
A830| SBT10ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
A838| SBT10ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
A840| SBT10REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
A850| SBT10RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
A858| SBT10WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-19: SYSTEM BUS TARGET 11 REGISTER MAP
3 .
g _ _ o Bits
3 g9 2 2
| 2E g 0
§ ';.'; é’g 5 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16|MULTI| — — — CODE<3:0> — — — — — — — — 0000
AC20| SBT11ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
AC24| SBT11ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
AC28| SBT11ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
AC30( SBT11ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
AC38| SBT11ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
AC40| SBT11REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
AC50[ SBT11RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
AC58| SBT11WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE<21:6> XXKK
AC60| SBT11REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
AC70| SBT11RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
AC78| SBT11WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-20: SYSTEM BUS TARGET 12 REGISTER MAP
] Bits
3 ﬁ~| So é’ ]
| 2E ; 0
§ ';.'; é’g 5 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
B020| SBT12ELOG1
15:0 INITID<7:0> REGION<3:0> — CMD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
B024| SBT12ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
B028| SBT12ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
B030| SBT12ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
B038| SBT12ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
B040| SBT12REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
B050| SBT12RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
B058| SBT12WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 4-21: SYSTEM BUS TARGET 13 REGISTER MAP
] Bits
3 ﬁ~| So é’ ]
| 2E ; 0
§ ';.'; é’g 5 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
- m
£
S
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
B420| SBT13ELOGH1
15:0 INITID<7:0> REGION<3:0> — CMD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
B424| SBT13ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
B428| SBT13ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
B430| SBT13ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
B438| SBT13ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE<21:6> XXKK
B440| SBT13REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
B450( SBT13RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
B458| SBT13WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 4-2: SBFLAG: SYSTEM BUS STATUS FLAG REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/11 | 24/16/8/0
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 u-0 u-0 R-0 R-0 R-0 R-0 R-0 R-0
’ — — T13PGV T12PGV T11PGV T10PGV TIPGV T8PGV
7:0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
’ T7PGV T6PGV T5PGV T4PGV TIPGV T2PGV T1PGV TOPGV
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31-14 Unimplemented: Read as ‘0’
bit 13-0 TxPGV: Target ‘X’ Permission Group Violation Status bits ("X’ = 0-13)

Refer to Table 4-6 for the list of available targets and their descriptions.

1 = Target is reporting a Permission Group (PG) violation
0 = Target is not reporting a PG violation

Note: All errors are cleared at the source (i.e., SBTXELOG1, SBTXxELOG2, SBTXECLRS, or SBTxECLRM
registers).
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 4-3: SBTxELOG1: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 1

(‘x’ = 0-13)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
] R/W-0, C U-0 u-0 U-0 RW-0, C RW-0, C R/W-0, C R/W-0, C
31:24 MULTI — — — CODE<3:0>
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
] R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
158 INITID<7:0>
_ RO | R-0 | RO | R-0 U-0 R-0 | R0 | R-0
70 REGION<3:0> — CMD<2:0>
Legend: C = Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31 MULTI: Multiple Permission Violations Status bit
This bit is cleared by writing a ‘1’.
1 = Multiple errors have been detected
0 = No multiple errors have been detected

bit 30-28 Unimplemented: Read as ‘0’
bit 27-24 CODE<3:0>: Error Code bits
Indicates the type of error that was detected. These bits are cleared by writing a ‘1’.

1111 = Reserved
1101 = Reserved

0011 = Permission violation
0010 = Reserved

0001 = Reserved

0000 = No error

bit 23-16 Unimplemented: Read as ‘0’

bit 15-8  INITID<7:0>: Initiator ID of Requester bits
11111111 = Reserved

00001111 = Reserved

00001110 = Crypto Engine

00001101 = Flash Controller

00001100 =SQl1

00001011 = CAN2

00001010 = CAN1

00001001 = Ethernet Write

00001000 = Ethernet Read

00000111 =USB

00000110 = DMA Write (DMAPRI (CFGCON<25>) =1
00000101 = DMA Write (DMAPRI (CFGCON<25>) = 0
00000100 = DMA Read (DMAPRI (CFGCON<25>) = 1
00000011 = DMA Read (DMAPRI (CFGCON<25>) = 0
00000010 = CPU (CPUPRI (CFGCON<24>) = 1)
00000001 = CPU (CPUPRI (CFGCON<25>) = 0)
00000000 = Reserved

— ~ — ~—

| Note: Refer to Table 4-6 for the list of available targets and their descriptions.
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REGISTER 4-3: SBTXELOG1: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 1
(‘x’=0-13) (CONTINUED)
bit 7-4 REGION<3:0>: Requested Region Number bits
1111 - 0000 = Target’s region that reported a permission group violation
bit 3 Unimplemented: Read as ‘0’
bit 2-0 CMD<2:0>: Transaction Command of the Requester bits
111 = Reserved
110 = Reserved
101 = Write (a non-posted write)
100 = Reserved
011 = Read (a locked read caused by a Read-Modify-Write transaction)
010 = Read
001 = Write
000 = Idle

[ Note: Refer to Table 4-6 for the list of available targets and their descriptions. |
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REGISTER 4-4: SBTxELOG2: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 2 (‘x’ = 0-13)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 u-0 U-0 U-0 u-0 U-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 U-0
15:8 — — — — — — — —
7:0 u-0 U-0 u-0 U-0 u-0 u-0 R-0 R-0
’ — — — — — — GROUP<1:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31-3 Unimplemented: Read as ‘0’
bit 1-0 GROUP<1:0>: Requested Permissions Group bits
11 = Group 3
10 = Group 2
01 = Group 1
00 =Group0

Note: Refer to Table 4-6 for the list of available targets and their descriptions. I

REGISTER 4-5: SBTxECON: SYSTEM BUS TARGET ‘x’ ERROR CONTROL REGISTER

(‘x’=0-13)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
31:24 u-0 u-0 u-0 u-0 u-0 u-0 u-0 R/W-0
’ — — — — — — — ERRP
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
U-0 U-0 u-0 u-0 u-0 u-0 u-0 U-0
7:0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31-25 Unimplemented: Read as ‘0’
bit 24 ERRP: Error Control bit

1 = Report protection group violation errors
0 = Do not report protection group violation errors

bit 23-0 Unimplemented: Read as ‘0’

Note:  Refer to Table 4-6 for the list of available targets and their descriptions.
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REGISTER 4-6:

SBTxECLRS: SYSTEM BUS TARGET ‘x’ SINGLE ERROR CLEAR REGISTER

(‘x’ = 0-13)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 u-0 U-0 U-0 u-0 U-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 U-0
15:8 — — — — — — — —
7:0 u-0 U-0 u-0 u-0 U-0 u-0 U-0 R-0
’ — — — — — — — CLEAR
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31-1  Unimplemented: Read as ‘0’
bit 0 CLEAR: Clear Single Error on Read bit
A single error as reported via SBTXELOG1 and SBTXELOG?2 is cleared by a read of this register.
Note: Refer to Table 4-6 for the list of available targets and their descriptions. I
REGISTER 4-7: SBTXECLRM: SYSTEM BUS TARGET ‘x’ MULTIPLE ERROR CLEAR REGISTER
(‘x> =0-13)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
70 u-0 u-0 u-0 u-0 u-0 u-0 u-0 R-0
’ — — — — — — — CLEAR
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared
bit 31-1  Unimplemented: Read as ‘0’
bit 0 CLEAR: Clear Multiple Errors on Read bit
Multiple errors as reported via SBTXELOG1 and SBTXELOG2 is cleared by a read of this register.
Note: Refer to Table 4-6 for the list of available targets and their descriptions. I
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REGISTER 4-8: SBTxREGyY: SYSTEM BUS TARGET ‘x’ REGION ‘y’ REGISTER

(X =0-13; ‘y’ = 0-8)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0
31:24 BASE<21:14>
Rwo | Rrwo | Rwo | Rwo [ RWoO RIW-0 RWo | RW-0
23:16 BASE<13:6>
rRwo | RrRwo | Rwo | RrRwo [ Rwo [ Rwo R-0 u-0
15:8 BASE<5:0> PRI —
_ Rwo [ Rrwo [ RrRwo [ Rwo [ Rwo u-0 U-0 U0
0 SIZE<4:0> — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31-10 BASE<21:0>: Region Base Address bits

bit 9 PRI: Region Priority Level bit
1 =Level 2
0 = Level 1
bit 8 Unimplemented: Read as ‘0’
bit 7-3  SIZE<4:0>: Region Size bits
Permissions for a region are onl¥ active is the SIZE is non-zero.
11111 = Region size = 201ZE-1) x 1024 (bytes)
00001 = Region size = 2(SIZE-1) x 1024 (bytes)
00000 = Region is not present
bit 2-0 Unimplemented: Read as ‘0’
Note 1: Refer to Table 4-6 for the list of available targets and their descriptions.

For some target regions, certain bits in this register are read-only with preset values. See Table 4-6 for

more information.
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REGISTER 4-9: SBTxRDy: SYSTEM BUS TARGET ‘x’ REGION ‘y’ READ PERMISSIONS

REGISTER (‘x’ = 0-13; ‘y’ = 0-8)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 u-0 U-0 U-0 u-0 U-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 U-0
15:8 — — — — — — — —
7:0 u-0 U-0 u-0 u-0 R/W-0 R/W-1 R/W-1 R/W-1
’ — — — — GROUP3 | GROUP2 | GROUP1 GROUPO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31-4 Unimplemented: Read as ‘0’
bit 3 Group3: Group3 Read Permissions bits

1 = Privilege Group 3 has read permission

0 = Privilege Group 3 does not have read permission
bit 2 Group2: Group2 Read Permissions bits

1 = Privilege Group 2 has read permission

0 = Privilege Group 2 does not have read permission
bit 1 Group1: Group1 Read Permissions bits

1 = Privilege Group 1 has read permission

0 = Privilege Group 1 does not have read permission
bit 0 Group0: GroupO Read Permissions bits

1 = Privilege Group 0 has read permission

0 = Privilege Group 0 does not have read permission

Note 1: Refer to Table 4-6 for the list of available targets and their descriptions.

2: For some target regions, certain bits in this register are read-only with preset values. See Table 4-6 for
more information.
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REGISTER 4-10: SBTxWRy: SYSTEM BUS TARGET ‘x’ REGION ‘y’ WRITE PERMISSIONS

REGISTER (‘x’ = 0-13; ‘y’ = 0-8)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 u-0 U-0 U-0 u-0 U-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 U-0
15:8 — — — — — — — —
7:0 U-0 U-0 u-0 u-0 R/W-0 R/W-1 R/W-1 R/W-1
’ — — — — GROUP3 | GROUP2 | GROUP1 GROUPO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31-4 Unimplemented: Read as ‘0’
bit 3 Group3: Group 3 Write Permissions bits

1 = Privilege Group 3 has write permission

0 = Privilege Group 3 does not have write permission
bit 2 Group2: Group 2 Write Permissions bits

1 = Privilege Group 2 has write permission

0 = Privilege Group 2 does not have write permission
bit 1 Group1: Group 1 Write Permissions bits

1 = Privilege Group 1 has write permission

0 = Privilege Group 1 does not have write permission
bit 0 Group0: Group 0 Write Permissions bits

1 = Privilege Group 0 has write permission

0 = Privilege Group 0 does not have write permission

Note 1: Refer to Table 4-6 for the list of available targets and their descriptions.

2: For some target regions, certain bits in this register are read-only with preset values. See Table 4-6 for
more information.
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5.0 FLASH PROGRAM MEMORY

Note: This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 52.
“Flash Program Memory with Support
for Live Update” (DS60001193) in the
“PIC32 Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com/PIC32).

PIC32MZ EF devices contain an internal Flash
program memory for executing user code, which
includes the following features:

» Two Flash banks for live update support

* Dual boot support

» Write protection for program and boot Flash

« ECC support

The user can program this memory using the following
methods:

* Run-Time Self-Programming (RTSP)

« EJTAG Programming

* In-Circuit Serial Programming™ (ICSP™)

RTSP is performed by software, executing from either
Flash or RAM memory. Information about RTSP
techniques is available in Section 52. “Flash
Program Memory with Support for Live Update”
(DS60001193) in the “PIC32 Family Reference
Manual”.

EJTAG is performed using the EJTAG port of the
device and an EJTAG capable programmer.

ICSP is performed using a serial data connection to the
device and allows much faster programming times than
RTSP.

The EJTAG and ICSP methods are described in the
“PIC32 Flash Programming Specification”
(DS60001145), which is available for download from
the Microchip web site (www.microchip.com).

Note: In PIC32MZ EF devices, the Flash page
size is 16 KB (4K IW) and the row size is
2 KB (5612 IW).

© 2015-2021 Microchip Technology Inc.
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5.1 Flash Control Registers
TABLE 5-1: FLASH CONTROLLER REGISTER MAP

@ Bits
2 e P % 2
S 2o ]
iz | 25 | & &
§ E 2 z ﬁ 31/15 30/14 2913 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 1711 16/0 =
€= <
5
) 31:16 — — — — — — — — — — — — — — — — 0000
0600 | NVMCON
15:0 WR WREN | WRERR | LVDERR — — — — PFSWAP BFSWAP — — NVMOP<3:0> 00x0
31:16 0000
0610 | NVMKEY NVMKEY<31:0> T
15:0 0000
) 31:16 0000
0620 | NVMADDR NVMADDR<31:0> —
15:0 0000
31:16 0000
0630 | NVMDATAO NVMDATA0<31:0> —
15:0 0000
31:16 0000
0640 | NVMDATA1 NVMDATA1<31:0> T
15:0 0000
31:16 0000
0650 | NVMDATA2 NVMDATA2<31:0> —
15:0 0000
31:16 0000
0660 | NVMDATA3 NVMDATA3<31:0> —
15:0 0000
1:1
0670 NVMSRC  [31:16 NVMSRCADDR<31:0> 10000
ADDR 15:0 0000
1) 31:16| PWPULOCK — — — — — — — PWP<23:16> 8000
0680 | NVMPWP
15:0 PWP<15:0> 0000
4 [31:16 — — — — — — — — — — — — — — — — 0000
0690 | NvMBWP(
15:0 |LBWPULOCK] — — LBWP4 | LBWP3 | LBWP2 | LBWP1 | LBWPO |[UBWPULOCK — — UBWP4 | UBWP3 | UBWP2 | UBWP1 UBWPO [9EDF
1 |31:16 — — — — — — — — — — — — — — — — 001F]
06A0 | NVMCON2("
15:0 — — — — — — — — SWAPLOCK<1:0> — — — — — — 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register has corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for more information.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 5-1: NVMCON: FLASH PROGRAMMING CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 u-0 u-0 u-0 U-0 u-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 U-0 u-0 U-0
23:16 — — — — — — — —
15:8 R/W-0, HC R/W-0 R-0, HS, HC | R-0, HS, HC u-0 U-0 u-0 u-0
' wR(™ WREN(™ | WRERR(™ | LVDERR(") = = = =
70 R/W-0 R/W-x u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
’ PFSWAP BFSWAP — — NVMOP<3:0>
Legend: HC = Hardware Set HC = Hardware Cleared
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15  WR: Write Control bit(!)
This bit cannot be cleared and can be set only when WREN = 1 and the unlock sequence has been
performed.
1 = Initiate a Flash operation
0 = Flash operation is complete or inactive

bit 14  WREN: Write Enable bit(")
1 = Enable writes to the WR bit and disables writes to the NVMOP<3:0> bits
0 = Disable writes to WR bit and enables writes to the NVMOP<3:0> bits

bit 13  WRERR: Write Error bit(")
This bit can be cleared only by setting the NVMOP<3:0> bits = 0000 and initiating a Flash operation.
1 = Program or erase sequence did not complete successfully
0 = Program or erase sequence completed normally

bit 12  LVDERR: Low-Voltage Detect Error bit(")
This bit can be cleared only by setting the NVMOP<3:0> bits = 0000 and initiating a Flash operation.
1 = Low-voltage detected (possible data corruption, if WRERR is set)
0 = Voltage level is acceptable for programming

bit 11-8  Unimplemented: Read as ‘0’
bit 7 PFSWAP: Program Flash Bank Swap Control bit
This bit is only writable when WREN = 0 and the unlock sequence has been performed.
1 = Program Flash Bank 2 is mapped to the lower mapped region and program Flash Bank 1 is mapped to
the upper mapped region

0 = Program Flash Bank 1 is mapped to the lower mapped region and program Flash Bank 2 is mapped to
the upper mapped region

Note 1: These bits are only reset by a Power-on Reset (POR) and are not affected by other reset sources.

2: This operation results in a “no operation” (NOP) when the Dynamic Flash ECC Configuration bits = 00
(FECCCON<1:0> (DVCFG0<9:8>)), which enables ECC at all times. For all other FECCCON<1:0> bit
settings, this command will execute, but will not write the ECC bits for the word and can cause DED errors
if dynamic Flash ECC is enabled (FECCCON<1:0> = 01). Refer to Section 52. “Flash Program Memory
with Support for Live Update” (DS60001193) for information regarding ECC and Flash programming.
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REGISTER 5-1: NVMCON: FLASH PROGRAMMING CONTROL REGISTER (CONTINUED)
bit 6 BFSWAP: Boot Flash Bank Alias Swap Control bit

This bit is only writable when WREN = 0 and the unlock sequence has been performed.
1 = Boot Flash Bank 2 is mapped to the lower boot alias and boot Flash Bank 1 is mapped to the upper boot
alias
0 = Boot Flash Bank 1 is mapped to the lower boot alias and boot Flash Bank 2 is mapped to the upper boot
alias
bit 5-4 Unimplemented: Read as ‘0’
bit 3-0 NVMOP<3:0>: NVM Operation bits

These bits are only writable when WREN = 0.
1111 = Reserved

1000 = Reserved

0111 = Program erase operation: erase all of program Flash memory (all pages must be unprotected,
PWP<23:0> = 0x000000)

0110 = Upper program Flash memory erase operation: erases only the upper mapped region of program
Flash (all pages in that region must be unprotected)

0101 = Lower program Flash memory erase operation: erases only the lower mapped region of program
Flash (all pages in that region must be unprotected)

0100 = Page erase operation: erases page selected by NVMADDR, if it is not write-protected

0011 = Row program operation: programs row selected by NVMADDR, if it is not write-protected

0010 = Quad Word (128-bit) program operation: programs the 128-bit Flash word selected by NVMADDR,
if it is not write-protected

0001 = Word program operation: programs word selected by NVMADDR, if it is not write-protected(?

0000 = No operation

Note 1: These bits are only reset by a Power-on Reset (POR) and are not affected by other reset sources.

2: This operation results in a “no operation” (NOP) when the Dynamic Flash ECC Configuration bits = 00
(FECCCON<1:0> (DVCFG0<9:8>)), which enables ECC at all times. For all other FECCCON<1:0> bit
settings, this command will execute, but will not write the ECC bits for the word and can cause DED errors
if dynamic Flash ECC is enabled (FECCCON<1:0> = 01). Refer to Section 52. “Flash Program Memory
with Support for Live Update” (DS60001193) for information regarding ECC and Flash programming.
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REGISTER 5-2:

NVMCON2: FLASH PROGRAMMING CONTROL REGISTER 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0

u-0 u-0 u-0 u-0 u-0 u-0 u-0 U-0

31:24 — — — — — — — —

u-0 u-0 u-0 u-0 u-0 u-0 u-0 U-0

23:16 — — — — — — — —

u-0 u-0 u-0 u-0 u-0 u-0 u-o U-0

15:8 — — — — — — — —

70 R/W-0 R/W-0 u-o u-0 u-0 u-0 u-0 u-0

’ SWAPLOCK<1:0> — — — — — —

Legend: HC = Hardware Set HC = Hardware Cleared

R = Readable bit
-n = Value at POR

W = Writable bit
‘1"’ = Bitis set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared

x = Bit is unknown

bit 31-8 Unimplemented: Read as ‘0’

SWAPLOCK<1:0>: Flash Memory Swap Lock Control bits
11 = PFSWAP and BFSWAP are not writable and SWAPLOCK is not writable
10 = PFSWAP and BFSWAP are not writable and SWAPLOCK is writable

01 = PFSWAP and BFSWAP are not writable and SWAPLOCK is writable

00 = PFSWAP and BFSWAP are writable and SWAPLOCK is writable

Unimplemented: Read as ‘0’

bit 7-6

bit 5-0

© 2015-2021 Microchip Technology Inc.
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REGISTER 5-3:

NVMKEY: PROGRAMMING UNLOCK REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
_ W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
31:24 NVMKEY<31:24>
2316 W-0 | wo ] W-0 [ wo | wo | W-0 | W-0 W-0
’ NVMKEY<23:16>
15:8 W-0 | wo ] W-0 [ wo | wo | W-0 | W-0 W-0
’ NVMKEY<15:8>
70 W-0 | wo ] W-0 [ wo | wo | W-0 | W-0 W-0
’ NVMKEY<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 NVMKEY<31:0>: Unlock Register bits
These bits are write-only, and read as ‘0’ on any read

| Note: This reg_;ister is used as part of the unlock sequence to prevent inadvertent writes to the PFM. I
REGISTER 5-4: NVMADDR: FLASH ADDRESS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
] RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 NVMADDR<31:24>(")
23:16 Rwo | Rrwo [ Rwo | Rwo [ Rwo | Rwo | Rwo0o [ RWoO
' NVMADDR<23:16>(")
_ Rwo | RrRwo | Rwo | Rwo | Rwo | Rwo | RwW0 [ RWO
15:8 NVMADDR<15:8>(")
20 Rwo | RrRwo | Rwo | Rwo | Rwo | Rwo | RwO0 [ RWO
: NVMADDR<7:0>{")
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-0 NVMADDR<31:0>: Flash Address bits{"

NVMOP<3:0> Flash Address Bits (NVMADDR<31:0>)
Selection
Page Erase Address identifies the page to erase (NVMADDR<13:0> are ignored).

Address identifies the row to program (NVMADDR<10:0> are ignored).

Address identifies the word to program (NVMADDR<1:0> are ignored).

Address identifies the quad word (128-bit) to program (NVMADDR<3:0> bits are
ignored).

For all other NVMOP<3:0> bit settings, the Flash address is ignored. See the NVMCON
register (Register 5-1) for additional information on these bits.

Row Program
Word Program
Quad Word Program

Note 1:

Note: The bits in this register are only reset by a Power-on Reset (POR) and are not affected by other resetI

sources.
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REGISTER 5-5: NVMDATAXx: FLASH DATA REGISTER (x = 0-3)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
_ R/W-0 R/W-0 RIW-0 RIW-0 R/W-0 R/W-0 R/W-0 RIW-0
31:24 NVMDATA<31:24>
RW0 | RW-0 Rwo | Rwo | Rwo | R/W-0 R/W-0 R/W-0
23:16 NVMDATA<23:16>
. RW-0 [ RW-0 Rwo | Rwo | Rwo | R/W-0 R/W-0 R/W-0
158 NVMDATA<15:8>
_ RW-0 | RW-0 Rwo | Rwo | Rwo | Rwo RIW-0 RW-0
7.0 NVMDATA<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 NVMDATA<31:0>: Flash Data bits
Word Program: Writes NVMDATAO to the target Flash address defined in NVMADDR
Quad Word Program: Writes NVMDATA3:NVMDATA2:NVMDATA1:NVMDATAQO to the target Flash address
defined in NVMADDR. NVMDATAO contains the Least Significant Instruction Word.

Note: The bits in this register are only reset by a Power-on Reset (POR) and are not affected by other resetI
sources.
REGISTER 5-6: NVMSRCADDR: SOURCE DATA ADDRESS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ RW-0 RIW-0 RIW-0 R/IW-0 RW-0 RIW-0 RIW-0 RIW-0
31:24 NVMSRCADDR<31:24>
' RW0 | RW-0 Rwo | Rwo | Rwo | RWo RIW-0 RIW-0
23:16 NVMSRCADDR<23:16>
. RW-0 | RW-0 Rwo | Rwo | Rwo | Rwo RIW-0 RW-0
15:8 NVMSRCADDR<15:8>
_ RW-0 | RW-0 Rwo | Rwo | Rwo | Rwo RIW-0 RW-0
7:0 NVMSRCADDR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 NVMSRCADDR<31:0>: Source Data Address bits

The system physical address of the data to be programmed into the Flash when the NVMOP<3:0> bits
(NVMCON<3:0>) are set to perform row programming.

Note:
sources.

The bits in this register are only reset by a Power-on Reset (POR) and are not affected by other resetI
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REGISTER 5-7:

NVMPWP: PROGRAM FLASH WRITE-PROTECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ RIW-1 U0 U0 U0 U0 U0 U0 U0
3124 T pwpuLOCK — _ — — — — —
RIW-0 RIW-0 R/W-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0
23:16 PWP<23:16>
. RIW-0 RW-0 | R-0 | ro | R0 ] R-0 | R0 | R0
15:8 PWP<15:8>
_ R-0 RO | RO | RO | RO ] RO | RO | RO
0 PWP<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31

bit 30-24
bit 23-0

PWPULOCK: Program Flash Memory Page Write-protect Unlock bit

1 = Register is not locked and can be modified
0 = Register is locked and cannot be modified
This bit is only clearable and cannot be set except by any reset.

Unimplemented: Read as ‘0’
PWP<23:0>: Flash Program Write-protect (Page) Address bits

Physical memory below address 0x1Dxxxxxx is write protected, where ‘xxxxxx’ is specified by PWP<23:0>.
When PWP<23:0> has a value of ‘0’, write protection is disabled for the entire program Flash. If the specified
address falls within the page, the entire page and all pages below the current page will be protected.

Note:

The bits in this register are only writable when the NVMKEY unlock sequence is followed.

DS60001320H-page 118

© 2015-2021 Microchip Technology Inc.




PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 5-8: NVMBWP: FLASH BOOT (PAGE) WRITE-PROTECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 |30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 uU-0 U-0 uU-0 U-0 U-0 U-0 U-0
31:24 — — — — — — — —
uU-0 U-0 U-0 U-0 U-0 U-0 uU-0 uU-0
23:16 — — — — — — — —
15:8 R/W-1 uU-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
' LBWPULOCK - = Lewr4M | LBwP3™M | LBwrP2®M | LBWP1( | LBWPOM
7:0 R/W-1 r-1 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
. UBWPULOCK — — uBwpr4M | uswr3™M | uswpr2(M | uswr1™M | uswpro(™
Legend: r = Reserved
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15 LBWPULOCK: Lower Boot Alias Write-protect Unlock bit

1 = LBWPXx bits are not locked and can be modified
0 = LBWPx bits are locked and cannot be modified
This bit is only clearable and cannot be set except by any reset.

bit 14-13 Unimplemented: Read as ‘0’
bit 12 ~ LBWP4: Lower Boot Alias Page 4 Write-protect bit(")

1 = Write protection for physical address 0x01FC10000 through 0x1FC13FFF enabled
0 = Write protection for physical address 0x01FC10000 through 0x1FC13FFF disabled

bit 11 LBWP3: Lower Boot Alias Page 3 Write-protect bit(")

1 = Write protection for physical address 0x01FCOC000 through 0x1FCOFFFF enabled
0 = Write protection for physical address 0x01FCOC000 through 0x1FCOFFFF disabled

bit 10 LBWP2: Lower Boot Alias Page 2 Write-protect bit(1)

1 = Write protection for physical address 0x01FC08000 through 0x1FCOBFFF enabled
0 = Write protection for physical address 0x01FC08000 through 0x1FCOBFFF disabled

bit 9 LBWP1: Lower Boot Alias Page 1 Write-protect bit(1)

1 = Write protection for physical address 0x01FC04000 through 0x1FCO7FFF enabled
0 = Write protection for physical address 0x01FC04000 through 0x1FCO7FFF disabled

bit 8 LBWPO: Lower Boot Alias Page 0 Write-protect bit(1)

1 = Write protection for physical address 0x01FC00000 through 0x1FCO3FFF enabled
0 = Write protection for physical address 0x01FC00000 through 0x1FCO3FFF disabled

bit 7 UBWPULOCK: Upper Boot Alias Write-protect Unlock bit

1 = UBWPXx bits are not locked and can be modified
0 = UBWPXx bits are locked and cannot be modified
This bit is only user-clearable and cannot be set except by any reset.

bit 6 Reserved: This bit is reserved for use by development tools
bit 5 Unimplemented: Read as ‘0’

Note 1: These bits are only available when the NVMKEY unlock sequence is performed and the associated Lock
bit (LBWPULOCK or UBWPULOCK) is set.

Note: The bits in this register are only writable when the NVMKEY unlock sequence is followed. I
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REGISTER 5-8: NVMBWP: FLASH BOOT (PAGE) WRITE-PROTECT REGISTER
bit 4 UBWP4: Upper Boot Alias Page 4 Write-protect bit(1)

1 = Write protection for physical address 0x01FC30000 through 0x1FC33FFF enabled
0 = Write protection for physical address 0x01FC30000 through 0x1FC33FFF disabled

bit 3 UBWP3: Upper Boot Alias Page 3 Write-protect bit(1)

1 = Write protection for physical address 0x01FC2C000 through 0x1FC2FFFF enabled
0 = Write protection for physical address 0x01FC2C000 through 0x1FC2FFFF disabled

bit 2 UBWP2: Upper Boot Alias Page 2 Write-protect bit(")

1 = Write protection for physical address 0x01FC28000 through 0x1FC2BFFF enabled
0 = Write protection for physical address 0x01FC28000 through Ox1FC2BFFF disabled

bit 1 UBWP1: Upper Boot Alias Page 1 Write-protect bit(1)

1 = Write protection for physical address 0x01FC24000 through 0x1FC27FFF enabled
0 = Write protection for physical address 0x01FC24000 through 0x1FC27FFF disabled

bit 0 UBWPO: Upper Boot Alias Page 0 Write-protect bit(")

1 = Write protection for physical address 0x01FC20000 through 0x1FC23FFF enabled
0 = Write protection for physical address 0x01FC20000 through 0x1FC23FFF disabled

Note 1: These bits are only available when the NVMKEY unlock sequence is performed and the associated Lock
bit (LBWPULOCK or UBWPULOCK) is set.

Note: The bits in this register are only writable when the NVMKEY unlock sequence is followed.
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6.0 RESETS The Reset module combines all Reset sources and
controls the device Host Reset signal, SYSRST. The
Note: This data sheet summarizes the features device Reset sources are as follows:
of the PIC32MZ EF family of devices. It is + Power-on Reset (POR)

not intended to be a comprehensive refer-

ence source. To complement the informa- * Master Clear Reset pin (MCLR)

tion in this data sheet, refer to Section 7. * Software Reset (SWR)

“Resets” (DS60001118) in the “PIC32 * Watchdog Timer Reset (WDTR)
Family Reference Manual”, which is avail- + Brown-out Reset (BOR)

able from the Microchip web site + Configuration Mismatch Reset (CMR)

(www.microchip.com/PIC32). . Deadman Timer Reset (DMTR)

A simplified block diagram of the Reset module is
illustrated in Figure 6-1.

FIGURE 6-1: SYSTEM RESET BLOCK DIAGRAM

MCLR
7 Glitch Filter
Sleep or Idle g DMTR/WDTR
WDT [— _NMI
Time-out

MCLR

Time-out
DMT
Time-out
Voltage Regulator Enabled Qg \
Power-up | POR
Timer SYSRST
VDD
VDD Rise
Detect
Brown-out BOR
Reset
Configuration
Mismatch
Reset CMR
SWR
Software Reset
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6.1

Reset Control Registers

TABLE 6-1: RESETS REGISTER MAP
2 Bits
@ —_
5 % oo S 8
g5 | e | § g
® E 2 S g 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 x
29 [ & <
S
31:16 — — — — BCFGERR | BCFGFAIL — — — — — — — — — — 0x00
1240 RCON
15:0 — — — — — — CMR — EXTR SWR DMTO | WDTO | SLEEP | IDLE BOR POR | 0003
31:16 — — — — — — — — — — — — — — — — 0000
1250 | RSWRST
15:0 — — — — — — — — — — — — — — — SWRST | 0000
31:16 — — — — — — DMTO | WDTO | SWNMI — — — GNMI — CF WDTS 0000
1260 [ RNMICON
15:0 NMICNT<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
1270 | PWRCON
15:0 — — — — — — — — — — — — — — — VREGS | 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for more

information.
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REGISTER 6-1: RCON: RESET CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
31:24 U-0 U-0 U-0 U-0 R/W-0, HS R/W-0, HS U-0 U-0

) — — — — BCFGERR | BCFGFAIL — —
2316 u-0 u-0 U-0 U-0 u-0 u-0 u-0 U-0
15:8 u-0 u-0 U-0 u-0 u-0 U-0 R/W-0, HS U-0
’ — — — — — — CMR —
70 R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-1, HS R/W-1, HS
: EXTR SWR DMTO WDTO SLEEP IDLE BOR(M POR(M
Legend: HS = Hardware Set HC = Hardware Cleared
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-28 Unimplemented: Read as ‘0’
bit 27 BCFGERR: Primary Configuration Registers Error Flag bit
1 = An error occurred during a read of the primary configuration registers
0 = No error occurred during a read of the primary configuration registers
bit 26 BCFGFAIL: Primary/Secondary Configuration Registers Error Flag bit
1 = An error occurred during a read of the primary and alternate configuration registers
0 = No error occurred during a read of the primary and alternate configuration registers
bit 25-10 Unimplemented: Read as ‘0’
bit 9 CMR: Configuration Mismatch Reset Flag bit
1 = A Configuration Mismatch Reset has occurred
0 = A Configuration Mismatch Reset has not occurred
bit 8 Unimplemented: Read as ‘0’

bit 7 EXTR: External Reset (MCLR) Pin Flag bit
1 = Master Clear (pin) Reset has occurred
0 = Master Clear (pin) Reset has not occurred
bit 6 SWR: Software Reset Flag bit
1 = Software Reset was executed
0 = Software Reset was not executed
bit 5 DMTO: Deadman Timer Time-out Flag bit
1 = ADMT time-out has occurred
0 = A DMT time-out has not occurred
bit 4 WDTO: Watchdog Timer Time-out Flag bit
1 = WDT Time-out has occurred
0 = WDT Time-out has not occurred
bit 3 SLEEP: Wake From Sleep Flag bit
1 = Device was in Sleep mode
0 = Device was not in Sleep mode
bit 2 IDLE: Wake From Idle Flag bit
1 = Device was in Idle mode
0 = Device was not in Idle mode
bit 1 BOR: Brown-out Reset Flag bit("
1 = Brown-out Reset has occurred
0 = Brown-out Reset has not occurred
bit 0 POR: Power-on Reset Flag bit(")
1 = Power-on Reset has occurred
0 = Power-on Reset has not occurred

Note 1: User software must clear this bit to view the next detection.
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REGISTER 6-2: RSWRST: SOFTWARE RESET REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/91 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
23:16 U-0 u-0 u-0 u-0 U-0 U-0 u-0 U-0
U-0 u-0 u-0 u-0 U-0 U-0 U-0 U-0
15:8
7:0 u-0 u-0 u-0 u-0 u-0 u-0 u-0 W-0, HC
' — — — — — — — SWRsT(12)
Legend: HC = Hardware Cleared
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-1  Unimplemented: Read as ‘0’
bit O SWRST: Software Reset Trigger bit(1:2)
1 = Enable software Reset event
0 = No effect
Note 1: The system unlock sequence must be performed before the SWRST bit can be written. Refer to Section
42. “Oscillators with Enhanced PLL” in the “PIC32 Family Reference Manual” for details.
2: Once this bit is set, any read of the RSWRST register will cause a reset to occur.
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REGISTER 6-3: RNMICON: NON-MASKABLE INTERRUPT (NMI) CONTROL REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
] U-0 U-0 U-0 u-0 U-0 U-0 R/W-0 R/W-0
31:24 — — — — — — DMTO WDTO
R/W-0 U-0 U-0 U-0 R/W-0 U-0 R/W-0 R/W-0
23:16 SWNMI — — — GNMI — CF WDTS
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 NMICNT<15:8>
70 RW-0 |  RW-0 RwW0 | Rwo | Rwo | RIW-0 | rRwo |  RW-
) NMICNT<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-26
bit 25

bit 24

bit 23

bit 22-20
bit 19

bit 18
bit 17

bit 16

bit 15-0

Note 1:

Unimplemented: Read as ‘0’

DMTO: Deadman Timer Time-out Flag bit

1 = DMT time-out has occurred and caused a NMI

0 = DMT time-out has not occurred

Setting this bit will cause a DMT NMI event, and NMICNT will begin counting.
WDTO: Watchdog Timer Time-Out Flag bit

1 = WDT time-out has occurred and caused a NMI

0 = WDT time-out has not occurred

Setting this bit will cause a WDT NMI event, and MNICNT will begin counting.
SWNMI: Software NMI Trigger.

1 = An NMI will be generated

0 = An NMI will not be generated

Unimplemented: Read as ‘0’

GNMI: General NMI bit

1 = A general NMI event has been detected or a user-initiated NMI event has occurred
0 = A general NMI event has not been detected

Setting GNMI to a ‘1’ causes a user-initiated NMI event. This bit is also set by writing Ox4E to the
NMIKEY<7:0> (INTCON<31:24>) bits.

Unimplemented: Read as ‘0’

CF: Clock Fail Detect bit

1 = FSCM has detected clock failure and caused an NMI

0 = FSCM has not detected clock failure

Setting this bit will cause a a CF NMI event, but will not cause a clock switch to the BFRC.

WDTS: Watchdog Timer Time-out in Sleep Mode Flag bit

1 = WDT time-out has occurred during Sleep mode and caused a wake-up from sleep

0 = WDT time-out has not occurred during Sleep mode

Setting this bit will cause a WDT NMI.

NMICNT<15:0>: NMI Reset Counter Value bits

1111111111111111-0000000000000001 = Number of SYSCLK cycles before a device Reset occurs(?)
0000000000000000 = No delay between NMI assertion and device Reset event

When a Watchdog Timer NMI event (when not in Sleep mode) or a Deadman Timer NMI event is triggered
the NMICNT will start decrementing. When NMICNT reaches zero, the device is Reset. This NMI reset
counter is only applicable to these two specific NMI events.

Note:

The system unlock sequence must be performed before the SWRST bit can be written. Refer to Section
42. “Oscillators with Enhanced PLL” in the “PIC32 Family Reference Manual” for details.
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REGISTER 6-4: PWRCON: POWER CONTROL REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
u-0 u-0 u-0 U-0 u-0 U-0 U-0 u-0
31:24 — — — — — — — —
23:16 u-0 u-0 U-0 U-0 u-0 u-0 u-0 u-0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
7:0 u-0 u-0 u-0 u-0 u-0 u-0 u-0 RW-0
’ — — — — — — — VREGS
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-1
bit 0

Unimplemented: Read as ‘0’
VREGS: Voltage Regulator Stand-by Enable bit

1 = Voltage regulator will remain active during Sleep

0 = Voltage regulator will go to Stand-by mode during Sleep
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7.0 CPUEXCEPTIONS AND
INTERRUPT CONTROLLER

Note: This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to

Section 8. “Interrupt Controller”
(DS60001108) and Section 50. “CPU
for Devices with MIPS32°

microAptiv’™™ and M-Class Cores”
(DS60001192) of the “PIC32 Family
Reference Manual”, which is available
from the Microchip web site

(www.microchip.com/PIC32).

PIC32MZ EF devices generate interrupt requests in
response to interrupt events from peripheral modules.
The Interrupt Controller module exists outside of the
CPU and prioritizes the interrupt events before
presenting them to the CPU.

FIGURE 7-1:

The CPU handles interrupt events as part of the excep-
tion handling mechanism, which is described in
Section 7.1 “CPU Exceptions”.

The Interrupt Controller module includes the following
features:

» Up to 213 interrupt sources and vectors with
dedicated programmable offsets, eliminating the
need for redirection

+ Single and multi-vector mode operations

« Five external interrupts with edge polarity control

* Interrupt proximity timer

» Seven user-selectable priority levels for each
vector

» Four user-selectable subpriority levels within each
priority

» Seven shadow register sets that can be used for any
priority level, eliminating software context switch and
reducing interrupt latency

» Software can generate any interrupt

Figure 7-1 shows the block diagram for the Interrupt
Controller and CPU exceptions.

CPU EXCEPTIONS AND INTERRUPT CONTROLLER MODULE BLOCK DIAGRAM

Vector Number and Offset

|

|

Interrupt Controller

Priority Level

>

Interrupt Requests

Shadow Set Number

’ CPU Core
(Exception Handling)

SYSCLK ———p

>
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71 CPU Exceptions

CPU coprocessor 0 contains the logic for identifying and managing exceptions.
Exceptions can be caused by a variety of sources, including boundary cases in
data, external events or program errors. Table 7-1 lists the exception types in

order of priority.

TABLE 7-1: MIPS32® M-CLASS MICROPROCESSOR CORE EXCEPTION TYPES
Exception Type .
(In FC))rder Z\P Description Branches to S.tatus Debug Bits EXCCODE XC32 Function Name
Priority) Bits Set Set
Highest Priority
Reset Assertion MCLR or a Power-on Reset (POR). 0xBFCO0_0000 BEV, ERL — — _on_reset
Soft Reset Assertion of a software Reset. 0xBFCO0_0000 BEV, SR, — — _on_reset
ERL
DSS EJTAG debug single step. 0xBFCO0_0480 — DSS — —
DINT EJTAG debug interrupt. Caused by the assertion of 0xBFCO0_0480 — DINT — —
the external EJ_DINT input or by setting the
EjtagBrk bit in the ECR register.
NMI Assertion of NMI signal. 0xBFCO0_0000 BEV, NMI, — — _nmi_handler
ERL
Machine Check | TLB write that conflicts with an existing entry. EBASE+0x180 MCHECK, — 0x18 _general exception handler
EXL
Interrupt Assertion of unmasked hardware or software inter- | See Table 7-2. IPL<2:0> — 0x00 See Table 7-2.
rupt signal.
Deferred Watch | Deferred watch (unmasked by K|DM=>!(K|DM) EBASE+0x180 WP, EXL — 0x17 _general exception handler
transition).
DIB EJTAG debug hardware instruction break matched. 0xBFCO0_0480 — DIB — —
WATCH A reference to an address that is in one of the EBASE+0x180 EXL — 0x17 _general exception handler
Watch registers (fetch).
AdEL Fetch address alignment error. Fetch reference to EBASE+0x180 EXL — 0x04 _general exception handler
protected address.
TLBL Fetch TLB miss or fetch TLB hit to page with V = 0. | EBASE if Status.EXL =0 — — 0x02 —
EBASE+0x180 if — — 0x02 _general exception handler
Status.EXL ==
TLBL Execute An instruction fetch matched a valid TLB entry that EBASE+0x180 EXL — 0x14 _general exception_handler
Inhibit had the XI bit set.
IBE Instruction fetch bus error. EBASE+0x180 EXL — 0x06 _general exception handler
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TABLE 7-1: MIPS32® M-CLASS MICROPROCESSOR CORE EXCEPTION TYPES (CONTINUED)
Exception Type .
(In Order of Description Branches to §tatus Debug Bits EXCCODE XC32 Function Name
L Bits Set Set
Priority)
Instruction An instruction could not be completed because it EBASE+0x180 EXL — 0xOAor | general exception handler
Validity was not allowed to access the required resources 0x0B
Exceptions (Coprocessor Unusable) or was illegal (Reserved
Instruction). If both exceptions occur on the same
instruction, the Coprocessor Unusable Exception
takes priority over the Reserved Instruction
Exception.
Execute An instruction-based exception occurred: Integer EBASE+0x180 EXL — 0x08-0x0C | general exception handler
Exception overflow, trap, system call, breakpoint, floating
point, or DSP ASE state disabled exception.
Tr Execution of a trap (when trap condition is true). EBASE+0x180 EXL — 0x0D _general exception handler
DDBL/DDBS EJTAG Data Address Break (address only) or 0xBFCO0_0480 — DDBL or — —
EJTAG data value break on store (address + DDBS
value).
WATCH A reference to an address that is in one of the EBASE+0x180 EXL — 0x17 _general exception handler
Watch registers (data).
AdEL Load address alignment error. User mode load EBASE+0x180 EXL — 0x04 _general exception handler
reference to kernel address.
AdES Store address alignment error. User mode store to EBASE+0x180 EXL — 0x05 _general exception handler
kernel address.
TLBL Load TLB miss or load TLB hit to page with V = 0. EBASE+0x180 EXL — 0x02 _general exception handler
TLBS Store TLB miss or store TLB hit to page with V = 0. EBASE+0x180 EXL — 0x03 _general exception handler
DBE Load or store bus error. EBASE+0x180 EXL — 0x07 _general exception handler
DDBL EJTAG data hardware breakpoint matched in load 0xBFCO0_0480 — DDBL — —
data compare.
CBrk EJTAG complex breakpoint. 0xBFCO0_0480 — DIBIMPR, — —
DDBLIMPR,
and/or
DDBSIMPR

Lowest Priority
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7.2 Interrupts

The PIC32MZ EF family uses variable offsets for vector spacing. This allows the
interrupt vector spacing to be configured according to application needs. A
unique interrupt vector offset can be set for each vector using its associated

OFFx register.

For details on the Variable Offset feature, refer to 8.5.2 “Variable Offset” in
Section 8. “Interrupt Controller” (DS60001108) of the “PIC32 Family
Reference Manual”.

Table 7-2 provides the Interrupt IRQ, vector and bit location information.

TABLE 7-2: INTERRUPT IRQ, VECTOR, AND BIT LOCATION
Interrupt Sourcel!) XC32 Vector Name ";Q Vector # Interrupt Bit Location Persistent
Flag | Enable ‘ Priority Sub-priority | Interrupt
Highest Natural Order Priority

Core Timer Interrupt _CORE_TIMER_VECTOR 0 |OFF000<17:1>| IFS0<0> | IEC0<0> |IPC0<4:2> IPC0<1:0> No
Core Software Interrupt 0 _CORE_SOFTWARE_0_VECTOR 1 |OFF001<17:1>| IFS0<1> | IEC0<1> | IPC0<12:10> |IPC0<9:8> No
Core Software Interrupt 1 CORE_SOFTWARE_1_VECTOR 2 |OFF002<17:1>| IFS0<2> | IEC0<2> |IPC0<20:18> | IPC0<17:16> No
External Interrupt 0 _EXTERNAL_O_VECTOR 3 |OFF003<17:1>| IFS0<3> | IEC0<3> | IPC0<28:26> | IPC0<25:24> No
Timer1 _TIMER_1_VECTOR 4 |OFF004<17:1>| IFS0<4> | IEC0<4> | IPC1<4:2> IPC1<1:0> No
Input Capture 1 Error _INPUT_CAPTURE_1_ERROR_VECTOR | 5 |OFF005<17:1>| IFS0<5> | IEC0<5> [IPC1<12:10> |IPC1<9:8> Yes
Input Capture 1 _INPUT_CAPTURE_1_VECTOR 6 |OFF006<17:1>| IFS0<6> | IEC0<6> |IPC1<20:18> |IPC1<17:16> Yes
Output Compare 1 _OUTPUT_COMPARE_1_VECTOR 7 |OFF007<17:1>| IFS0<7> | IEC0<7> | IPC1<28:26> | IPC1<25:24> No
External Interrupt 1 _EXTERNAL_1_VECTOR 8 |OFF008<17:1>| IFS0<8> | IEC0<8> |IPC2<4:2> IPC2<1:0> No
Timer2 _TIMER_2_VECTOR 9 |OFF009<17:1>| IFS0<9> | IEC0<9> |IPC2<12:10> |IPC2<9:8> No
Input Capture 2 Error _INPUT_CAPTURE_2_ERROR_VECTOR | 10 |OFF010<17:1>|IFS0<10>({I[EC0<10>|IPC2<20:18> |IPC2<17:16> Yes
Input Capture 2 _INPUT_CAPTURE_2_VECTOR 11 |OFF011<17:1>|IFS0<11>|IEC0<11>| IPC2<28:26> | IPC2<25:24> Yes
Output Compare 2 _OUTPUT_COMPARE_2_VECTOR 12 |OFF012<17:1>|IFS0<12>|IEC0<12>| |IPC3<4:2> IPC3<1:0> No
External Interrupt 2 _EXTERNAL_2_VECTOR 13 |OFF013<17:1>|IFS0<13>|IEC0<13>|IPC3<12:10> |IPC3<9:8> No
Timer3 _TIMER_3_VECTOR 14 |OFF014<17:1>|IFS0<14>|IEC0<14>|IPC3<20:18> | IPC3<17:16> No
Input Capture 3 Error _INPUT_CAPTURE_3_ERROR_VECTOR | 15 |OFF015<17:1>|IFS0<15>(IEC0<15>| IPC3<28:26> |IPC3<25:24> Yes
Input Capture 3 _INPUT_CAPTURE_3_VECTOR 16 |OFF016<17:1>|IFS0<16>|IEC0<16>| IPC4<4:2> IPC4<1:0> Yes
Output Compare 3 _OUTPUT_COMPARE_3_VECTOR 17 |OFF017<17:1>|IFS0<17>|IEC0<17>||PC4<12:10> | IPC4<9:8> No
External Interrupt 3 _EXTERNAL_3_VECTOR 18 |OFF018<17:1>|IFS0<18>|IEC0<18>|IPC4<20:18> | IPC4<17:16> No
Timer4 _TIMER_4_VECTOR 19 |OFF019<17:1>|IFS0<19>|IEC0<19>|IPC4<28:26> | IPC4<25:24> No
Input Capture 4 Error _INPUT_CAPTURE_4_ERROR_VECTOR | 20 [OFF020<17:1>|IFS0<20>|IEC0<20>|IPC5<4:2> IPC5<1:0> Yes
Input Capture 4 _INPUT_CAPTURE_4_VECTOR 21 |OFF021<17:1>|IFS0<21>|IEC0<21>| IPC5<12:10> | IPC5<9:8> Yes
Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.

2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.
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TABLE 7-2:

INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)

Interrupt Source(") XC32 Vector Name ";Q Vector # Interrupt Bit Location Plersistent
Flag Enable Priority Sub-priority | Interrupt
Output Compare 4 _OUTPUT_COMPARE_4_VECTOR 22 |OFF022<17:1>|IFS0<22>|IEC0<22>|IPC5<20:18> | IPC5<17:16> No
External Interrupt 4 EXTERNAL_4_VECTOR 23 |OFF023<17:1>|IFS0<23>|IEC0<23>| IPC5<28:26> | IPC5<25:24> No
Timer5 _TIMER_5_VECTOR 24 |OFF024<17:1>|IFS0<24>||EC0<24>| IPC6<4:2> IPC6<1:0> No
Input Capture 5 Error _INPUT_CAPTURE_5_ERROR_VECTOR | 25 |OFF025<17:1>|IFS0<25>|IEC0<25>||IPC6<12:10> |IPC6<9:8> Yes
Input Capture 5 _INPUT_CAPTURE_5_VECTOR 26 |OFF026<17:1>|IFS0<26>|IEC0<26>|IPC6<20:18> |IPC6<17:16> Yes
Output Compare 5 _OUTPUT_COMPARE_5_VECTOR 27 |OFF027<17:1>|IFS0<27>|IEC0<27>| IPC6<28:26> | IPC6<25:24> No
Timer6 _TIMER_6_VECTOR 28 |OFF028<17:1>|IFS0<28>|IEC0<28>| IPC7<4:2> IPC7<1:0> No
Input Capture 6 Error _INPUT_CAPTURE_6_ERROR_VECTOR | 29 |OFF029<17:1>(IFS0<29>|IEC0<29>| IPC7<12:10> |IPC7<9:8> Yes
Input Capture 6 _INPUT_CAPTURE_6_VECTOR 30 |OFF030<17:1>|IFS0<30>|IEC0<30>|IPC7<20:18> |IPC7<17:16> Yes
Output Compare 6 _OUTPUT_COMPARE_6_VECTOR 31 |OFF031<17:1>|IFS0<31>|IEC0<31>| IPC7<28:26> | IPC7<25:24> No
Timer7 _TIMER_7_VECTOR 32 |OFF032<17:1>| IFS1<0> | IEC1<0> | IPC8<4:2> IPC8<1:0> No
Input Capture 7 Error _INPUT_CAPTURE_7_ERROR_VECTOR | 33 |OFF033<17:1>| IFS1<1> | IEC1<1> | IPC8<12:10> |IPC8<9:8> Yes
Input Capture 7 _INPUT_CAPTURE_7_VECTOR 34 |OFF034<17:1>| IFS1<2> | IEC1<2> | IPC8<20:18> |IPC8<17:16> Yes
Output Compare 7 _OUTPUT_COMPARE_7_VECTOR 35 |OFF035<17:1>| IFS1<3> | IEC1<3> | IPC8<28:26> |IPC8<25:24> No
Timer8 _TIMER_8_VECTOR 36 |OFF036<17:1>| IFS1<4> | IEC1<4> | IPC9<4:2> IPC9<1:0> No
Input Capture 8 Error _INPUT_CAPTURE_8_ERROR_VECTOR | 37 |OFF037<17:1>| IFS1<5> | IEC1<5> | IPC9<12:10> |IPC9<9:8> Yes
Input Capture 8 _INPUT_CAPTURE_8_VECTOR 38 |OFF038<17:1>| IFS1<6> | IEC1<6> | IPC9<20:18> |IPC9<17:16> Yes
Output Compare 8 _OUTPUT_COMPARE_8_VECTOR 39 |OFF039<17:1>| IFS1<7> | IEC1<7> | IPC9<28:26> | IPC9<25:24> No
Timer9 _TIMER_9_VECTOR 40 |OFF040<17:1>| IFS1<8> | IEC1<8> | IPC10<4:2> |IPC10<1:0> No
Input Capture 9 Error _INPUT_CAPTURE_9_ERROR_VECTOR | 41 |OFF041<17:1>| IFS1<9> | IEC1<9> | IPC10<12:10>|IPC10<9:8> Yes
Input Capture 9 _INPUT_CAPTURE_9_VECTOR 42 |OFF042<17:1>|IFS1<10>|IEC1<10>|IPC10<20:18>| IPC10<17:16> Yes
Output Compare 9 _OUTPUT_COMPARE_9_VECTOR 43 |OFF043<17:1>|IFS1<11>|IEC1<11>| IPC10<28:26>| IPC10<25:24> No
ADC Global Interrupt _ADC_VECTOR 44 |OFF044<17:1>|IFS1<12>|IEC1<12>| IPC11<4:2> |IPC11<1:0> Yes
ADC FIFO Data Ready Interrupt _ADC_FIFO_VECTOR 45 |OFF045<17:1>|IFS1<13>|IEC1<13>|IPC11<12:10>| IPC11<9:8> Yes
ADC Digital Comparator 1 _ADC_DC1_VECTOR 46 |OFF046<17:1>|IFS1<14>|IEC1<14>|IPC11<20:18>| IPC11<17:16> Yes
ADC Digital Comparator 2 _ADC_DC2_VECTOR 47 |OFF047<17:1>|IFS1<15>|IEC1<15>| IPC11<28:26>| IPC11<25:24> Yes
ADC Digital Comparator 3 _ADC_DC3_VECTOR 48 |OFF048<17:1>|IFS1<16>|IEC1<16>|IPC12<4:2> |IPC12<1:0> Yes
ADC Digital Comparator 4 _ADC_DC4_VECTOR 49 |OFF049<17:1>|IFS1<17>|IEC1<17>|IPC12<12:10>| IPC12<9:8> Yes

Note 1:

2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.

Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.
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TABLE 7-2:

INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)

Interrupt Bit Location

Interrupt Source(") XC32 Vector Name ";Q Vector # Plersistent
Flag Enable Priority Sub-priority | Interrupt
ADC Digital Comparator 5 _ADC_DC5_VECTOR 50 |OFF050<17:1>|IFS1<18>|IEC1<18>|IPC12<20:18>| IPC12<17:16> Yes
ADC Digital Comparator 6 _ADC_DC6_VECTOR 51 |OFF051<17:1>|IFS1<19>|IEC1<19>| IPC12<28:26>| IPC12<25:24> Yes
ADC Digital Filter 1 _ADC_DF1_VECTOR 52 |OFF052<17:1>|IFS1<20>|IEC1<20>|IPC13<4:2> |IPC13<1:0> Yes
ADC Digital Filter 2 _ADC_DF2_VECTOR 53 |OFF053<17:1>|IFS1<21>|IEC1<21>|IPC13<12:10>| IPC13<9:8> Yes
ADC Digital Filter 3 _ADC_DF3_VECTOR 54 |OFF054<17:1>|IFS1<22>|I[EC1<22>| IPC13<20:18>| IPC13<17:16> Yes
ADC Digital Filter 4 _ADC_DF4_VECTOR 55 |OFF055<17:1>|IFS1<23>|IEC1<23>| IPC13<28:26>| IPC13<25:24> Yes
ADC Digital Filter 5 _ADC_DF5_VECTOR 56 |OFF056<17:1>|IFS1<24>|IEC1<24>|IPC14<4:2> |IPC14<1:0> Yes
ADC Digital Filter 6 _ADC_DF6_VECTOR 57 |OFF057<17:1>|IFS1<25>|IEC1<25>| IPC14<12:10>| IPC14<9:8> Yes
ADC Fault _ADC_FAULT_VECTOR 58 |OFF058<17:1>|IFS1<26>|IEC1<26>|IPC14<20:18>| IPC14<17:16> No
ADC Data 0 _ADC_DATAO_VECTOR 59 |OFF059<17:1>|IFS1<27>|IEC1<27>| IPC14<28:26>| IPC14<25:24> Yes
ADC Data 1 _ADC_DATA1_VECTOR 60 |OFF060<17:1>|IFS1<28>|IEC1<28>|IPC15<4:2> |IPC15<1:0> Yes
ADC Data 2 _ADC_DATA2_VECTOR 61 |OFF061<17:1>|IFS1<29>|IEC1<29>| IPC15<12:10>| IPC15<9:8> Yes
ADC Data 3 _ADC_DATA3_VECTOR 62 |OFF062<17:1>|IFS1<30>|IEC1<30>| IPC15<20:18>| IPC15<17:16> Yes
ADC Data 4 _ADC_DATA4_VECTOR 63 |OFF063<17:1>|IFS1<31>|IEC1<31>| IPC15<28:26>| IPC15<25:24> Yes
ADC Data 5 _ADC_DATA5_VECTOR 64 |OFF064<17:1>| IFS2<0> | IEC2<0> | IPC16<4:2> |IPC16<1:0> Yes
ADC Data 6 _ADC_DATA6_VECTOR 65 |OFF065<17:1>| IFS2<1> | IEC2<1> | IPC16<12:10>| IPC16<9:8> Yes
ADC Data 7 _ADC_DATA7_VECTOR 66 |OFF066<17:1>| IFS2<2> | IEC2<2> | IPC16<20:18>| IPC16<17:16> Yes
ADC Data 8 _ADC_DATA8_VECTOR 67 |OFF067<17:1>| IFS2<3> | IEC2<3> | IPC16<28:26>| IPC16<25:24> Yes
ADC Data 9 _ADC_DATA9_VECTOR 68 |OFF068<17:1>| IFS2<4> | IEC2<4> | IPC17<4:2> |IPC17<1:0> Yes
ADC Data 10 _ADC_DATA10_VECTOR 69 |OFF069<17:1>| IFS2<5> | IEC2<5> |IPC17<12:10>| IPC17<9:8> Yes
ADC Data 11 _ADC_DATA11_VECTOR 70 |OFF070<17:1>| IFS2<6> | IEC2<6> | IPC17<20:18>| IPC17<17:16> Yes
ADC Data 12 _ADC_DATA12_VECTOR 71 |OFF071<17:1>| IFS2<7> | IEC2<7> | IPC17<28:26>| IPC17<25:24> Yes
ADC Data 13 _ADC_DATA13_VECTOR 72 |OFF072<17:1>| IFS2<8> | IEC2<8> | IPC18<4:2> |IPC18<1:0> Yes
ADC Data 14 _ADC_DATA14_VECTOR 73 |OFF073<17:1>| IFS2<9> | IEC2<9> | IPC18<12:10>| IPC18<9:8> Yes
ADC Data 15 _ADC_DATA15_VECTOR 74 |OFF074<17:1>|IFS2<10>|IEC2<10>| IPC18<20:18>| IPC18<17:16> Yes
ADC Data 16 _ADC_DATA16_VECTOR 75 |OFF075<17:1>|IFS2<11>|IEC2<11>| IPC18<28:26>| IPC18<25:24> Yes
ADC Data 17 _ADC_DATA17_VECTOR 76 |OFF076<17:1>|IFS2<12>|IEC2<12>|IPC19<4:2> |IPC19<1:0> Yes
ADC Data 18 _ADC_DATA18_VECTOR 77 |OFF077<17:1>|IFS2<13>|IEC2<13>| IPC19<12:10>| IPC19<9:8> Yes

Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.
2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.
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TABLE 7-2:

INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)

Interrupt Bit Location

Interrupt Source(") XC32 Vector Name ";Q Vector # Plersistent
Flag Enable Priority Sub-priority | Interrupt
ADC Data 19%) _ADC_DATA19_VECTOR 78 |OFF078<17:1>|IFS2<14>|IEC2<14>| IPC19<20:18>| IPC19<17:16> Yes
ADC Data 20 _ADC_DATA20_VECTOR 79 |OFF079<17:1>|IFS2<15>|IEC2<15>| IPC19<28:26>| IPC19<25:24> Yes
ADC Data 21 _ADC_DATA21_VECTOR 80 |OFF080<17:1>|IFS2<16>|IEC2<16>|IPC20<4:2> |IPC20<1:0> Yes
ADC Data 22?) _ADC_DATA22_VECTOR 81 |OFF081<17:1>|IFS2<17>|IEC2<17>|IPC20<12:10>| IPC20<9:8> Yes
ADC Data 23%?) _ADC_DATA23_VECTOR 82 |OFF082<17:1>|IFS2<18>|I[EC2<18>| IPC20<20:18>| IPC20<17:16> Yes
ADC Data 24 _ADC_DATA24_VECTOR 83 |OFF083<17:1>|IFS2<19>|IEC2<19>| IPC20<28:26>| IPC20<25:24> Yes
ADC Data 25®) _ADC_DATA25_VECTOR 84 |OFF084<17:1>|IFS2<20>|IEC2<20>|IPC21<4:2> |IPC21<1:0> Yes
ADC Data 26 _ADC_DATA26_VECTOR 85 |OFF085<17:1>|IFS2<21>|IEC2<21>|IPC21<12:10>| IPC21<9:8> Yes
ADC Data 27?) _ADC_DATA27_VECTOR 86 |OFF086<17:1>|IFS2<22>|IEC2<22>|IPC21<20:18>| IPC21<17:16> Yes
ADC Data 28 _ADC_DATA28_VECTOR 87 |OFF087<17:1>|IFS2<23>|IEC2<23>| IPC21<28:26>| IPC21<25:24> Yes
ADC Data 29?) _ADC_DATA29_VECTOR 88 |OFF088<17:1>|IFS2<24>|IEC2<24>||IPC22<4:2> ||PC22<1:0> Yes
ADC Data 30 _ADC_DATA30_VECTOR 89 |OFF089<17:1>|IFS2<25>|IEC2<25>| IPC22<12:10>| IPC22<9:8> Yes
ADC Data 31 _ADC_DATA31_VECTOR 90 |OFF090<17:1>|IFS2<26>|IEC2<26>| IPC22<20:18>| IPC22<17:16> Yes
ADC Data 32 _ADC_DATA32_VECTOR 91 |OFF091<17:1>|IFS2<27>|IEC2<27>| IPC22<28:26>| IPC22<25:24> Yes
ADC Data 33%?) _ADC_DATA33_VECTOR 92 |OFF092<17:1>|IFS2<28>|IEC2<28>| IPC23<4:2> ||PC23<1:0> Yes
ADC Data 34(2) _ADC_DATA34_VECTOR 93 |OFF093<17:1>|IFS2<29>|IEC2<29>| IPC23<12:10>| IPC23<9:8> Yes
ADC Data 35(2:3) _ADC_DATA35_VECTOR 94 |OFF094<17:1>|IFS2<30>|IEC2<30>| IPC23<20:18>| IPC23<17:16> Yes
ADC Data 36(23) _ADC_DATA36_VECTOR 95 |OFF095<17:1>|IFS2<31>|IEC2<31>| IPC23<28:26>| IPC23<25:24> Yes
ADC Data 37(23) _ADC_DATA37_VECTOR 96 |OFF096<17:1>| IFS3<0> | IEC3<0> | IPC24<4:2> |IPC24<1:0> Yes
ADC Data 38(23) _ADC_DATA38_VECTOR 97 |OFF097<17:1>| IFS3<1> | IEC3<1> | IPC24<12:10>| IPC24<9:8> Yes
ADC Data 39(2:3) _ADC_DATA39_VECTOR 98 |OFF098<17:1>| IFS3<2> | IEC3<2> | IPC24<20:18>| IPC24<17:16> Yes
ADC Data 40(2:3) _ADC_DATA40_VECTOR 99 |OFF099<17:1>| IFS3<3> | IEC3<3> | IPC24<28:26>| IPC24<25:24> Yes
ADC Data 41(23) _ADC_DATA41_VECTOR 100 |OFF100<17:1>| IFS3<4> | IEC3<4> | IPC25<4:2> |IPC25<1:0> Yes
ADC Data 42(23) _ADC_DATA42_VECTOR 101 |OFF101<17:1>| IFS3<5> | IEC3<5> | IPC25<12:10>| IPC25<9:8> Yes
ADC Data 43 _ADC_DATA43_VECTOR 102 |OFF102<17:1>| IFS3<6> | IEC3<6> | IPC25<20:18>| IPC25<17:16> Yes
ADC Data 44 _ADC_DATA44 VECTOR 103 |[OFF103<17:1>| IFS3<7> | IEC3<7> | IPC25<28:26>| IPC25<25:24> Yes
Core Performance Counter Interrupt _CORE_PERF_COUNT_VECTOR 104 |OFF104<17:1>| IFS3<8> | IEC3<8> | IPC26<4:2> |IPC26<1:0> No
Core Fast Debug Channel Interrupt _CORE_FAST_DEBUG_CHAN_VECTOR | 105 |OFF105<17:1>| IFS3<9> | IEC3<9> | IPC26<12:10>| IPC26<9:8> Yes

Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.
2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.
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TABLE 7-2: INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)
Interrupt Source(") XC32 Vector Name ";Q Vector # Interrupt Bit Location Plersistent
Flag Enable Priority Sub-priority | Interrupt

System Bus Protection Violation _SYSTEM_BUS_PROTECTION_VECTOR | 106 |OFF106<17:1>|IFS3<10>(IEC3<10>| IPC26<20:18>| IPC26<17:16> Yes
Crypto Engine Event _CRYPTO_VECTOR 107 |OFF107<17:1>|IFS3<11>|IEC3<11>| IPC26<28:26>| IPC26<25:24> Yes
Reserved — 108 — — — — — —
SPI1 Fault _SPI1_FAULT_VECTOR 109 |OFF109<17:1>|IFS3<13>|IEC3<13>| IPC27<12:10>| IPC27<9:8> Yes
SPI1 Receive Done _SPI1_RX_VECTOR 110 |OFF110<17:1>|IFS3<14>|IEC3<14>| IPC27<20:18>| IPC27<17:16> Yes
SPI1 Transfer Done _SPI1_TX_VECTOR 111 |OFF111<17:1>|IFS3<15>||IEC3<15>| IPC27<28:26>| IPC27<25:24> Yes
UART1 Fault _UART1_FAULT_VECTOR 112 |OFF112<17:1>|IFS3<16>|IEC3<16>| IPC28<4:2> |IPC28<1:0> Yes
UART1 Receive Done _UART1_RX_VECTOR 113 |OFF113<17:1>|IFS3<17>|IEC3<17>| IPC28<12:10>| IPC28<9:8> Yes
UART1 Transfer Done _UART1_TX_VECTOR 114 |OFF114<17:1>|IFS3<18>|IEC3<18>| IPC28<20:18>| IPC28<17:16> Yes
I12C1 Bus Collision Event _12C1_BUS_VECTOR 115 |OFF115<17:1>|IFS3<19>|IEC3<19>| IPC28<28:26>| IPC28<25:24> Yes
I12C1 Client Event _12C1_SLAVE_VECTOR 116 |OFF116<17:1>|IFS3<20>|IEC3<20>| IPC29<4:2> |IPC29<1:0> Yes
I12C1 Host Event _12C1_MASTER_VECTOR 117 |OFF117<17:1>|IFS3<21>|IEC3<21>| IPC29<12:10>| IPC29<9:8> Yes
PORTA Input Change Interrupt(® _CHANGE_NOTICE_A_VECTOR 118 |OFF118<17:1>|IFS3<22>|IEC3<22>| IPC29<20:18>| IPC29<17:16> Yes
PORTB Input Change Interrupt  CHANGE_NOTICE_B_VECTOR 119 |OFF119<17:1>|IFS3<23>|IEC3<23>| IPC29<28:26>| IPC29<25:24> Yes
PORTC Input Change Interrupt _CHANGE_NOTICE_C_VECTOR 120 |OFF120<17:1>|IFS3<24>|IEC3<24>| IPC30<4:2> |IPC30<1:0> Yes
PORTD Input Change Interrupt _CHANGE_NOTICE_D_VECTOR 121 |OFF121<17:1>|IFS3<25>|IEC3<25>| IPC30<12:10>| IPC30<9:8> Yes
PORTE Input Change Interrupt _CHANGE_NOTICE_E_VECTOR 122 |OFF122<17:1>|IFS3<26>|IEC3<26>| IPC30<20:18>| IPC30<17:16> Yes
PORTF Input Change Interrupt _CHANGE_NOTICE_F_VECTOR 123 |OFF123<17:1>|IFS3<27>|I[EC3<27>| IPC30<28:26>| IPC30<25:24> Yes
PORTG Input Change Interrupt _CHANGE_NOTICE_G_VECTOR 124 |OFF124<17:1>|IFS3<28>|IEC3<28>| IPC31<4:2> |IPC31<1:0> Yes
PORTH Input Change Interrupt(®3)  CHANGE_NOTICE_H_VECTOR 125 |OFF125<17:1>|IFS3<29>|IEC3<29>| IPC31<12:10>| IPC31<9:8> Yes
PORTJ Input Change Interrupt(Z3) _CHANGE_NOTICE_J_VECTOR 126 |OFF126<17:1>|IFS3<30>|IEC3<30>|IPC31<20:18>| IPC31<17:16> Yes
PORTK Input Change Interrupt(2-3:4) _CHANGE_NOTICE_K_VECTOR 127 |OFF127<17:1>|IFS3<31>|IEC3<31>| IPC31<28:26>| IPC31<25:24> Yes
Parallel Host Port _PMP_VECTOR 128 |OFF128<17:1>| IFS4<0> | IEC4<0> | IPC32<4:2> |IPC32<1:0> Yes
Parallel Host Port Error _PMP_ERROR_VECTOR 129 |OFF129<17:1>| IFS4<1> | IEC4<1> | IPC32<12:10>| IPC32<9:8> Yes
Comparator 1 Interrupt _COMPARATOR_1_VECTOR 130 |OFF130<17:1>| IFS4<2> | IEC4<2> | IPC32<20:18>| IPC32<17:16> No
Comparator 2 Interrupt _COMPARATOR_2_VECTOR 131 [OFF131<17:1>| IFS4<3> | IEC4<3> | IPC32<28:26>| IPC32<25:24> No
USB General Event _USB1_VECTOR 132 |OFF132<17:1>| IFS4<4> | IEC4<4> | IPC33<4:2> |IPC33<1:0> Yes
USB DMA Event _USB1_DMA_VECTOR 133 |OFF133<17:1>| IFS4<5> | IEC4<5> | IPC33<12:10>| IPC33<9:8> Yes

Note 1:

2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.

Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.
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TABLE 7-2:

INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)

Interrupt Bit Location

Interrupt Source(") XC32 Vector Name ";Q Vector # Plersistent
Flag Enable Priority Sub-priority | Interrupt
DMA Channel 0 _DMAQ_VECTOR 134 |OFF134<17:1>| IFS4<6> | IEC4<6> | IPC33<20:18>| IPC33<17:16> No
DMA Channel 1 _DMA1_VECTOR 135 |OFF135<17:1>| IFS4<7> | IEC4<7> | IPC33<28:26>| IPC33<25:24> No
DMA Channel 2 _DMA2_VECTOR 136 |OFF136<17:1>| IFS4<8> | IEC4<8> | IPC34<4:2> |IPC34<1:0> No
DMA Channel 3 _DMA3_VECTOR 137 |OFF137<17:1>| IFS4<9> | IEC4<9> | IPC34<12:10>| IPC34<9:8> No
DMA Channel 4 _DMA4_VECTOR 138 |OFF138<17:1>|IFS4<10>|IEC4<10>| IPC34<20:18>| IPC34<17:16> No
DMA Channel 5 _DMA5_VECTOR 139 |OFF139<17:1>|IFS4<11>|IEC4<11>| IPC34<28:26>| IPC34<25:24> No
DMA Channel 6 _DMA6_VECTOR 140 |OFF140<17:1>|IFS4<12>||[EC4<12>| IPC35<4:2> |IPC35<1:0> No
DMA Channel 7 _DMA7_VECTOR 141 |OFF141<17:1>|IFS4<13>|IEC4<13>| IPC35<12:10>| IPC35<9:8> No
SPI2 Fault _SPI2_FAULT_VECTOR 142 |OFF142<17:1>|IFS4<14>|IEC4<14>| IPC35<20:18>| IPC35<17:16> Yes
SPI2 Receive Done _SPI2_RX_VECTOR 143 |OFF143<17:1>|IFS4<15>|IEC4<15>| IPC35<28:26>| IPC35<25:24> Yes
SPI2 Transfer Done _SPI2_TX_VECTOR 144 |OFF144<17:1>|IFS4<16>||[EC4<16>| IPC36<4:2> |IPC36<1:0> Yes
UART2 Fault _UART2_FAULT_VECTOR 145 |OFF145<17:1>|IFS4<17>|IEC4<17>| IPC36<12:10>| IPC36<9:8> Yes
UART2 Receive Done _UART2_RX_VECTOR 146 |OFF146<17:1>|IFS4<18>|IEC4<18>|IPC36<20:18>| IPC36<17:16> Yes
UART2 Transfer Done _UART2_TX_VECTOR 147 |OFF147<17:1>|IFS4<19>|IEC4<19>| IPC36<28:26>| IPC36<25:24> Yes
12C2 Bus Collision Event(?) _12C2_BUS_VECTOR 148 |OFF148<17:1>|IFS4<20>||IEC4<20>| IPC37<4:2> |IPC37<1:0> Yes
12C2 Client Event(® _12C2_SLAVE_VECTOR 149 |OFF149<17:1>|IFS4<21>||[EC4<21>| IPC37<12:10>| IPC37<9:8> Yes
12C2 Host Event(? _12C2_MASTER_VECTOR 150 |OFF150<17:1>|IFS4<22>||EC4<22>|IPC37<20:18>| IPC37<17:16> Yes
Control Area Network 1 _CAN1_VECTOR 151 |OFF151<17:1>|IFS4<23>|IEC4<23>| IPC37<28:26>| IPC37<25:24> Yes
Control Area Network 2 _CAN2_VECTOR 152 |OFF152<17:1>|IFS4<24>||[EC4<24>| IPC38<4:2> |IPC38<1:0> Yes
Ethernet Interrupt _ETHERNET_VECTOR 153 |OFF153<17:1>|IFS4<25>|IEC4<25>| IPC38<12:10>| IPC38<9:8> Yes
SPI3 Fault _SPI3_FAULT_VECTOR 154 |OFF154<17:1>|IFS4<26>|IEC4<26>| IPC38<20:18>| IPC38<17:16> Yes
SPI3 Receive Done _SPI3_RX_VECTOR 155 |OFF155<17:1>|IFS4<27>||EC4<27>| IPC38<28:26>| IPC38<25:24> Yes
SPI3 Transfer Done _SPI3_TX_VECTOR 156 |OFF156<17:1>|IFS4<28>||[EC4<28>|IPC39<4:2> |IPC39<1:0> Yes
UART3 Fault _UART3_FAULT_VECTOR 157 |OFF157<17:1>|IFS4<29>||EC4<29>| IPC39<12:10>| IPC39<9:8> Yes
UART3 Receive Done _UART3_RX_VECTOR 158 |OFF158<17:1>|IFS4<30>|IEC4<30>| IPC39<20:18>| IPC39<17:16> Yes
UART3 Transfer Done _UART3_TX_VECTOR 159 |OFF159<17:1>|IFS4<31>|IEC4<31>| IPC39<28:26>| IPC39<25:24> Yes
I2C3 Bus Collision Event _12C3_BUS_VECTOR 160 |OFF160<17:1>| IFS5<0> | IEC5<0> | IPC40<4:2> |IPC40<1:0> Yes
I2C3 Client Event _12C3_SLAVE_VECTOR 161 |OFF161<17:1>| IFS5<1> | IEC5<1> | IPC40<12:10>| IPC40<9:8> Yes

Note 1:

2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.

Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.
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TABLE 7-2:

INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)

Interrupt Bit Location

Interrupt Source(") XC32 Vector Name ";Q Vector # Plersistent

Flag Enable Priority Sub-priority | Interrupt
I12C3 Host Event _12C3_MASTER_VECTOR 162 |OFF162<17:1>| IFS5<2> | IEC5<2> | IPC40<20:18>| IPC40<17:16> Yes
SPI4 Fault _SPI4_FAULT_VECTOR 163 |OFF163<17:1>| IFS5<3> | IEC5<3> | IPC40<28:26>| IPC40<25:24> Yes
SPI4 Receive Done _SPI4_RX_VECTOR 164 |OFF164<17:1>| IFS5<4> | IEC5<4> | IPC41<4:2> |IPC41<1:0> Yes
SPI4 Transfer Done _SPI4_TX_VECTOR 165 |OFF165<17:1>| IFS5<5> | IEC5<5> | IPC41<12:10>| IPC41<9:8> Yes
Real Time Clock _RTCC_VECTOR 166 |OFF166<17:1>| IFS5<6> | IEC5<6> | IPC41<20:18>| IPC41<17:16> No
Flash Control Event _FLASH_CONTROL_VECTOR 167 |OFF167<17:1>| IFS5<7> | IEC5<7> | IPC41<28:26>| IPC41<25:24> No
Prefetch Module SEC Event _PREFETCH_VECTOR 168 |OFF168<17:1>| IFS5<8> | IEC5<8> | IPC42<4:2> |IPC42<1:0> Yes
SQI1 Event _SQI1_VECTOR 169 |OFF169<17:1>| IFS5<9> | IEC5<9> | IPC42<12:10>| IPC42<9:8> Yes
UART4 Fault _UART4_FAULT_VECTOR 170 |OFF170<17:1>|IFS5<10>|IEC5<10>| IPC42<20:18>| IPC42<17:16> Yes
UART4 Receive Done _UART4_RX_VECTOR 171 |OFF171<17:1>|IFS5<11>|IEC5<11>| IPC42<28:26>| IPC42<25:24> Yes
UART4 Transfer Done _UART4_TX_VECTOR 172 |OFF172<17:1>|IFS5<12>||[EC5<12>| IPC43<4:2> |IPC43<1:0> Yes
I12C4 Bus Collision Event _12C4_BUS_VECTOR 173 |OFF173<17:1>|IFS5<13>|IEC5<13>| IPC43<12:10>| IPC43<9:8> Yes
I12C4 Client Event _12C4_SLAVE_VECTOR 174 |OFF174<17:1>|IFS5<14>|IEC5<14>| IPC43<20:18>| IPC43<17:16> Yes
12C4 Host Event _12C4_MASTER_VECTOR 175 |OFF175<17:1>|IFS5<15>|IEC5<15>| IPC43<28:26>| IPC43<25:24> Yes
SPI5 Fault(® _SPI5_FAULT_VECTOR 176 |OFF176<17:1>|IFS5<16>||IEC5<16>| IPC44<4:2> |IPC44<1:0> Yes
SPI5 Receive Done(? _SPI5_RX_VECTOR 177 |OFF177<17:1>|IFS5<17>|IEC5<17>| IPC44<12:10>| IPC44<9:8> Yes
SPI5 Transfer Done(? _SPI5_TX_VECTOR 178 |OFF178<17:1>|IFS5<18>|IEC5<18>| IPC44<20:18>| IPC44<17:16> Yes
UARTS5 Fault _UART5_FAULT_VECTOR 179 |OFF179<17:1>|IFS5<19>|IEC5<19>| IPC44<28:26>| IPC44<25:24> Yes
UARTS5 Receive Done _UART5_RX_VECTOR 180 |OFF180<17:1>|IFS5<20>|IEC5<20>| IPC45<4:2> |IPC45<1:0> Yes
UARTS5 Transfer Done _UART5_TX_VECTOR 181 |OFF181<17:1>|IFS5<21>|IEC5<21>| IPC45<12:10>| IPC45<9:8> Yes
I2C5 Bus Collision Event _12C5_BUS_VECTOR 182 |OFF182<17:1>|IFS5<22>||EC5<22>| IPC45<20:18>| IPC45<17:16> Yes
I2C5 Client Event _12C5_SLAVE_VECTOR 183 |OFF183<17:1>|IFS5<23>|IEC5<23>| IPC45<28:26>| IPC45<25:24> Yes
I12C5 Host Event _12C5_MASTER_VECTOR 184 |OFF184<17:1>|IFS5<24>||EC5<24>| IPC46<4:2> |IPC46<1:0> Yes
SPI6 Fault(® _SPI6_FAULT_VECTOR 185 |OFF185<17:1>|IFS5<25>||[EC5<25>| IPC46<12:10>| IPC46<9:8> Yes
SPI6 Receive Done@ _SPI6_RX_VECTOR 186 |OFF186<17:1>|IFS5<26>|IEC5<26>| IPC46<20:18>| IPC46<17:16> Yes
SPI6 Transfer Done(? SPI6_TX_VECTOR 187 |OFF187<17:1>|IFS5<27>|IEC5<27>| IPC46<28:26>| IPC46<25:24> Yes
UART®6 Fault _UART6_FAULT_VECTOR 188 |OFF188<17:1>|IFS5<28>||[EC5<28>| IPC47<4:2> |IPC47<1:0> Yes
UART®6 Receive Done _UART6_RX_VECTOR 189 |OFF189<17:1>|IFS5<29>||[EC5<29>| IPC47<12:10>| IPC47<9:8> Yes
Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.

2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.
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TABLE 7-2: INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)
Interrupt Source(") XC32 Vector Name ";Q Vector # Interrupt Bit Location Plersistent
Flag Enable Priority Sub-priority | Interrupt

UART6 Transfer Done  UART6_TX VECTOR 190 |[OFF190<17:1>|IFS5<30>|IEC5<30>| IPC47<20:18>| IPC47<17:16> Yes
Reserved — 191 — — — — — —
ADC End of Scan Ready _ADC_EOS_VECTOR 192 |OFF192<17:1>| IFS6<0> | IEC6<0> | |IPC48<4:2> | IPC48<1:0> Yes
ADC Analog Circuits Ready _ADC_ARDY_VECTOR 193 |OFF193<17:1>| IFS6<1> | IEC6<1> |IPC48<12:10>| IPC48<9:8> Yes
ADC Update Ready _ADC_URDY_VECTOR 194 |OFF194<17:1>| IFS6<2> | IEC6<2> |IPC48<20:18>|IPC48<17:16> Yes
Reserved — 195 — — — — — —
ADC Group Early Interrupt Request  ADC_EARLY_VECTOR 196 |OFF196<17:1>| IFS6<4> | IEC6<4> | |IPC49<4:2> | IPC49<1:0> Yes
Reserved — 197 — — — — — —
ADCO Early Interrupt _ADCO_EARLY_VECTOR 198 |OFF198<17:1>| IFS6<6> | IEC6<6> |IPC49<20:18>|IPC49<17:16> Yes
ADC1 Early Interrupt _ADC1_EARLY_VECTOR 199 |OFF199<17:1>| IFS6<7> | IEC6<7> |IPC49<28:26>|IPC49<25:24> Yes
ADC2 Early Interrupt ADC2_EARLY_VECTOR 200 |[OFF200<17:1>| IFS6<8> | IEC6<8> | IPC50<4:2> | |IPC50<1:0> Yes
ADC3 Early Interrupt ADC2_EARLY_VECTOR 201 |OFF201<17:1>| IFS6<9> | IEC6<9> |IPC50<12:10>| IPC50<9:8> Yes
ADC4 Early Interrupt ADC4_EARLY_VECTOR 202 |OFF202<17:1>|IFS6<10>|IEC6<10>|IPC50<20:18>|IPC50<17:16> Yes
Reserved — 203 — — — — — —
Reserved — 204 — — — — — —
ADC7 Early Interrupt _ADC7_EARLY_VECTOR 205 |OFF205<17:1>|IFS6<13>|IEC6<13>|IPC51<12:10>| IPC51<9:8> Yes
ADCO Warm Interrupt _ADCO_WARM_VECTOR 206 |OFF206<17:1>|IFS6<14>|IEC6<14>|IPC51<20:18>|IPC51<17:16> Yes
ADC1 Warm Interrupt  ADC1_WARM_VECTOR 207 |OFF207<17:1>|IFS6<15>|IEC6<15>|IPC51<28:26>|IPC51<25:24> Yes
ADC2 Warm Interrupt | ADC2_WARM_VECTOR 208 |OFF208<17:1>|IFS6<16>|IEC6<16>| IPC52<4:2> | IPC52<1:0> Yes
ADC3 Warm Interrupt _ADC3_WARM_VECTOR 209 [OFF209<17:1>|IFS6<17>|IEC6<17>|IPC52<12:10>| IPC52<9:8> Yes
ADC4 Warm Interrupt _ADC4_WARM_VECTOR 210 |OFF210<17:1>|IFS6<18>|IEC6<18>|IPC52<20:18>|IPC52<17:16> Yes
Reserved — 21 — — — — — —
Reserved — 212 — — — — — —
ADC7 Warm Interrupt | ADC7_WARM_VECTOR 213 |OFF213<17:1>|IFS6<21>|IEC6<21>|IPC53<12:10>| IPC53<9:8> Yes

Lowest Natural Order Priority

Note 1:

2
3: This interrupt source is not available on 100-pin devices.
4: This interrupt source is not available on 124-pin devices.

Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.
This interrupt source is not available on 64-pin devices.
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7.3

TABLE 7-3:

Interrupt Control Registers

INTERRUPT REGISTER MAP

] .
g < e s Bits P
-l =5 < @
5| EE | & :
S & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 NMIKEY<7:0> — — — — — — — — 0000
0000 INTCON
15:0 — — — MVEC — TPC<2:0> — — — INT4EP INT3EP INT2EP INT1EP INTOEP (0000
31:16 PRI7SS<3:0> PRI6SS<3:0> PRI5SS<3:0> PRI4SS<3:0> 0000
0010 [PRISS
15:0 PRI3SS<3:0> PRI2SS<3:0> PRI1SS<3:0> — — — SS0 0000
31:16 — — — — — — — — — — — — — — — — 0000
0020 INTSTAT
15:0 — — — — — SRIPL<2:0> SIRQ<7:0> 0000
31:16 0000
0030 IPTMR IPTMR<31:0>
15:0 0000
0040 IFs0 31:16| OCS6IF ICBIF IC6EIF T6IF OCSIF IC5IF IC5EIF T5IF INT4IF OCA4IF IC4IF ICAEIF T4IF INT3IF OC3IF IC3IF  |0000
15:0 | IC3EIF T3IF INT2IF OC2IF IC2IF IC2EIF T2IF INT1IF OC1IF IC1IF IC1EIF T1IF INTOIF CS1IF CSOIF CTIF {0000
0050 Fs1 31:16| ADCD4IF | ADCD3IF | ADCD2IF | ADCD1IF | ADCDOIF | ADCFLTIF | ADCDF6IF | ADCDF5IF | ADCDF4IF |ADCDF3IF | ADCDF2IF | ADCDF1IF | ADCDC6IF | ADCDCS5IF | ADCDC4IF |ADCDC3IF (0000
15:0 |ADCDC2IF | ADCDC1IF |ADCFIFOIF| ADCIF OC9IF ICOIF ICOEIF TOIF OC8IF IC8IF IC8EIF T8IF OC7IF IC7IF IC7EIF T7IF 0000
0060 Fs2) 31:16| ADCD36IF | ADCD35IF | ADCD34IF [ADCD33IF| ADCD32IF | ADCD31IF | ADCD30IF | ADCD29IF | ADCD28IF [ADCD27IF | ADCD26IF | ADCD25IF | ADCD24IF | ADCD23IF | ADCD22IF | ADCD21IF {0000
15:0 | ADCD20IF | ADCD19IF | ADCD18IF [ADCD17IF| ADCD16IF | ADCD15IF | ADCD14IF | ADCD13IF | ADCD12IF |ADCD11IF | ADCD10IF | ADCD9OIF | ADCD8IF | ADCD7IF ADCDS6IF | ADCD5IF (0000
0070 lIFS3© 31:16| CNKIF® CNJIF CNHIF CNGIF CNFIF CNEIF CNDIF CNCIF CNBIF CNAIF 12C1MIF | 12C1SIF 12C1BIF U1TXIF U1RXIF U1EIF  |0000
15:0 | SPMTXIF | SPIMRXIF | SPHEIF — CRPTIF( SBIF CFDCIF CPCIF ADCD44IF [ADCD43IF | ADCD42IF | ADCD41IF | ADCD40IF | ADCD39IF | ADCD38IF | ADCD37IF |0000
0080 IS4 31:16| U3TXIF | U3RXIF USEIF | SPI3TXIF | SPI3RXIF | SPI3EIF ETHIF | CAN2IF® | CAN1IF® [12c2MIF@ | 12C2SIF@ | 12C2BIF®@) | U2TXIF U2RXIF UZ2EIF | SPI2TXIF {0000
15:0 | SPI2RXIF | SPI2EIF DMAT7IF | DMAS6IF DMASIF DMA4IF DMASIF DMA2IF DMA1IF DMAOIF |USBDMAIF| USBIF CMP2IF CMP1IF PMPEIF PMPIF  [0000
0090 IFS5 3116 — UBTXIF | UBRXIF | UGEIF |SPI6TXIF@ |SPIBRXIF®| SPIGEIF?® | 12C5MIF | 12C5SIF | 12C5BIF | USTXIF | USRXIF | USEIF | SPISTXIF@ | SPISRXIF@ | SPISEIF@ |0000
15:0 | 12CAMIF | 12C4SIF 12C4BIF UATXIF U4RXIF U4EIF SQIIF PREIF FCEIF RTCCIF | SPIATXIF | SPI4RXIF | SPI4EIF 12C3MIF 12C3SIF 12C3BIF |0000
00A0|IFS6 31:16 — — — — — — — — — — ADC7WIF — — ADC4WIF ADC3WIF | ADC2WIF (0000
15:0 | ADC1WIF | ADCOWIF | ADCTEIF — — ADCA4EIF | ADC3EIF | ADC2EIF | ADC1EIF | ADCOEIF — ADCGRPIF — ADCURDYIF |ADCARDYIF|ADCEOSIF|0000
oocolieco 31:16| OCS6IE IC6IE IC6EIE T6IE OCS5IE IC5IE IC5EIE T5IE INT4IE OC4IE IC4IE ICAEIE T4IE INT3IE OC3IE IC3IE  [0000
15:0 | IC3EIE T3IE INT2IE OC2IE IC2IE IC2EIE T2IE INT1IE OC1IE IC1IE IC1EIE T1IE INTOIE CS1IE CSOIE CTIE |0000
00DoliEc 31:16| ADCD4IE | ADCD3IE | ADCD2IE | ADCD1IE | ADCDOIE | ADCFLTIE | ADCDF6IE | ADCDF5IE | ADCDF4IE [ADCDF3IE|ADCDF2IE | ADCDF1IE |[ADCDC6IE| ADCDCSIE | ADCDC4IE |ADCDC3IE|0000
15:0 |ADCDC2IE | ADCDC1IE |ADCFIFOIE| ADCIE OC9IE IC9IE ICO9EIE TOIE OCS8IE IC8IE IC8EIE T8IE OCT7IE IC7TIE ICTEIE T71E 0000
00E0|IEC2® 31:16| ADCD36IE | ADCD35IE | ADCD34IE [ADCD33IE| ADCD32IE | ADCD31IE | ADCD30IE | ADCD29IE | ADCD28IE |[ADCD27IE|ADCD26IE | ADCD25IE | ADCD24IE | ADCD23IE | ADCD22IE |ADCD21IE {0000
15:0 [ ADCD20IE | ADCD19IE | ADCD18IE [ADCD17IE| ADCD16IE | ADCD15IE | ADCD14IE | ADCD13IE | ADCD12IE |ADCD11IE|ADCD10IE | ADCD9YIE | ADCD8IE | ADCD7IE | ADCD6IE | ADCDS5IE |0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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00FoliEca® 31:16] CNKIE CNJIE CNHIE | CNGIE CNFIE CNEIE CNDIE CNCIE CNBIE CNAIE | I12C1IMIE | 12C1SIE | 12C1BIE U1TXIE U1RXIE U1EIE [0000
15:0 | SPMTXIE | SPIRXIE | SPMEIE = CRPTIE( SBIE CFDCIE CPCIE | ADCD44IE |ADCDA43IE | ADCD42IE | ADCD41IE | ADCD40IE | ADCD39IE | ADCD38IE |ADCD37IE [0000
0100 4 31:16| USTXIE | U3RXIE U3EIE |SPI3TXIE | SPI3RXIE | SPI3EIE ETHIE | CAN2IE® | CAN1IE®) |12c2MIE®@)| 12C2SIER) | 12C2BIE@) | U2TXIE U2RXIE U2EIE | SPI2TXIE [0000
15:0 | SPI2RXIE | SPI2EIE | DMA7IE | DMAGIE | DMASIE DMA4IE | DMA3IE | DMA2IE | DMA1IE | DMAOIE |USBDMAIE| USBIE | CMP2IE | CMP1IE PMPEIE PMPIE {0000
o110 iECs 31:16 — U6TXIE | U6RXIE | UBEIE |SPIBTXIE® |SPIBRXIE®@)| SPIGEIE® | 12C5MIE | 12C5SIE | I2C5BIE | USTXIE | USRXIE USEIE | SPISTXIE® | sPISRXIE® | SPISEIE® 0000
15:0 | I12C4AMIE | I2C4SIE | I12C4BIE | U4TXIE | U4RXIE U4EIE SQIIE PREIE FCEIE RTCCIE | SPI4TXIE | SP4RXIE | SPI4EIE | I2C3MIE 12C3SIE | 12C3BIE {0000
31:16 = = = = = = = = = = ADC7WIE = = ADCAWIE | ADC3WIE | ADC2WIE [0000
01201IECE 15:0 | ADC1WIE | ADCOWIE | ADC7EIE = = ADCA4EIE | ADC3EIF | ADC2EIE | ADC1EIE | ADCOEIE = ADCGRPIE = ADCURDYIE |ADCARDYIE|ADCEOSIE|0000
o140lPco 31:16 — — — INTOIP<2:0> INTOIS<1:0> — — — CS1IP<2:0> CS1IS<1:0> 0000
15:0 — — — CS0IP<2:0> CS0IS<1:0> — — — CTIP<2:0> CTIS<1:0> 0000
31:16 — — — OC1IP<2:0> 0OC118<1:0> — — — 1C11P<2:0> 1C11S<1:0> 0000
01501IPC1 15:0 = = = IC1EIP<2:0> IC1EIS<1:0> = = = T1IP<2:0> T11S<1:0> 0000
0160 IPC2 31:16 = = = IC21P<2:0> IC21S<1:0> = = = IC2EIP<2:0> IC2EIS<1:0> 0000
15:0 — — — T2IP<2:0> T21S<1:0> — — — INT11P<2:0> INT11S<1:0> 0000
31:16 — — — IC3EIP<2:0> IC3EIS<1:0> — — — T3IP<2:0> T3IS<1:0> 0000
0170IPC3 15:0 = — — INT2IP<2:0> INT21S<1:0> — — — 0C2IP<2:0> 0C2I1S<1:0> 0000
0180 IPCa 31:16 = = = T4IP<2:0> T41S<1:0> = = = INT3IP<2:0> INT3IS<1:0> 0000
15:0 = = = 0C3IP<2:0> 0C3IS<1:0> = = = IC3IP<2:0> IC31S<1:0> 0000
o190 lIPCs 31:16 — — — INT4IP<2:0> INT41S<1:0> — — — 0C4IP<2:0> 0C4IS<1:0> 0000
15:0 — — — IC41P<2:0> IC41S<1:0> — — — IC4EIP<2:0> IC4EIS<1:0> 0000
01A0liPcs 31:16 — — — OC5IP<2:0> 0OC5IS<1:0> — — — IC51P<2:0> IC51S<1:0> 0000
15:0 = = = IC5EIP<2:0> IC5EIS<1:0> = = = T5IP<2:0> T5IS<1:0> 0000
otgolipcy 31:16 = = = 0C6IP<2:0> 0C6IS<1:0> = = = IC61P<2:0> IC61S<1:0> 0000
15:0 — — — IC6EIP<2:0> IC6EIS<1:0> — — — T6IP<2:0> T61S<1:0> 0000
orcolipcs 31:16 — — — OC7IP<2:0> 0C7IS<1:0> — — — IC7IP<2:0> IC71S<1:0> 0000
15:0 = = = ICTEIP<2:0> IC7EIS<1:0> = = = T7IP<2:0> T71S<1:0> 0000
31:16 = = = 0C8IP<2:0> 0C8IS<1:0> = = = IC8IP<2:0> IC8IS<1:0> 0000
0100 IPC9 15:0 = = = IC8EIP<2:0> IC8EIS<1:0> = = = T8IP<2:0> T8IS<1:0> 0000
otEolPcio 31:16 — — — 0C9IP<2:0> 0C9IS<1:0> — — — IC9IP<2:0> 1C9IS<1:0> 0000
15:0 — — — IC9EIP<2:0> IC9EIS<1:0> — — — TOIP<2:0> T9IS<1:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV

Registers” for more information.

This bit or register is not available on 64-pin devices.

This bit or register is not available on devices without a CAN module.
This bit or register is not available on 100-pin devices.

Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
This bit or register is not available on devices without a Crypto module.
This bit or register is not available on 124-pin devices.
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TABLE 7-3:

INTERRUPT REGISTER MAP (CONTINUED)
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o1FolPcH1 31:16 — — — ADCDC2IP<2:0> ADCDC2IS<1:0> — — — ADCDC1IP<2:0> ADCDC11S<1:0> 0000
15:0 — — — ADCFIFOIP<2:0> ADCFIFOIS<1:0> — — — ADCIP<2:0> ADCIS<1:0> 0000
0200 P12 31:16 — — - ADCDC6IP<2:0> ADCDC6IS<1:0> - — — ADCDC5IP<2:0> ADCDC5IS<1:0> 0000
15:0 — — - ADCDC4IP<2:0> ADCDC4IS<1:0> - — — ADCDC3IP<2:0> ADCDC3IS<1:0> 0000
o210lPcis 31:16 — — — ADCDF4IP<2:0> ADCDF41S<1:0> — — — ADCDF3IP<2:0> ADCDF3IS<1:0> 0000
15:0 — — — ADCDF2IP<2:0> ADCDF21S<1:0> — — — ADCDF1IP<2:0> ADCDF11S<1:0> 0000
0220 P14 31:16 — — — ADCDOIP<2:0> ADCDO0IS<1:0> — — — ADCDFLTIP<2:0> ADCDFLTIS<1:0>  [0000
15:0 — — - ADCDF6IP<2:0> ADCDF61S<1:0> - — — ADCDF5IP<2:0> ADCDF5IS<1:0> 0000
0230 lPc1s 31:16 — — — ADCDA4IP<2:0> ADCD4IS<1:0> — — — ADCD3IP<2:0> ADCD3IS<1:0> 0000
15:0 — — — ADCD2IP<2:0> ADCD2IS<1:0> — — — ADCD1IP<2:0> ADCD11S<1:0> 0000
o240 lPc1s 31:16 — — — ADCDB8IP<2:0> ADCDB8IS<1:0> — — — ADCD7IP<2:0> ADCD7IS<1:0> 0000
15:0 — — — ADCD6IP<2:0> ADCD6IS<1:0> — — — ADCD5IP<2:0> ADCD5IS<1:0> 0000
0250 P17 31:16 — — - ADCD12IP<2:0> ADCD12IS<1:0> - — — ADCD111P<2:0> ADCD111S<1:0> 0000
15:0 — — — ADCD10IP<2:0> ADCD10IS<1:0> — — — ADCD9IP<2:0> ADCD9IS<1:0> 0000
0260 lPc1s 31:16 — — — ADCD161P<2:0> ADCD161S<1:0> — — — ADCD15IP<2:0> ADCD151S<1:0> 0000
15:0 — — — ADCD14IP<2:0> ADCD141S<1:0> — — — ADCD13IP<2:0> ADCD131S<1:0> 0000
sa7olPcio 31:16 = = = ADCD20IP<2:0>(?) ADCD20IS<1:0>(?) = = = ADCD19IP<2:0>(?) ADCD19IS<1:0>@ 0000
15:0 — — - ADCD18IP<2:0> ADCD18IS<1:0> - — — ADCD17IP<2:0> ADCD171S<1:0> 0000
31:16 — — — ADCD24IP<2:0>?) ADCD24IS<1:0>) — — — ADCD23IP<2:0>(?) ADCD23IS<1:0>@ 0000
0280 [IPC20
15:0 — — — ADCD22IP<2:0>?) ADCD221S<1:0>?) — — — ADCD21IP<2:0>(?) ADCD211S<1:0>3 {0000
31:16 — — — ADCD28IP<2:0>?) ADCD28IS<1:0>?) — — — ADCD27IP<2:0>(?) ADCD271S<1:0>3 {0000
0290 |IPC21
15:0 = = = ADCD26IP<2:0>(?) ADCD261S<1:0>(?) = = = ADCD25IP<2:0>(?) ADCD25IS<1:0>@ 0000
31:16 = = = ADCD32IP<2:0>?) ADCD32IS<1:0>(?) = = = ADCD31IP<2:0>(?) ADCD31IS<1:0>@ 0000
02A0(IPC22 5 2 2 2
15:0 — — — ADCD30IP<2:0>?) ADCD30I1S<1:0>(?) — — — ADCD29IP<2:0>(?) ADCD29IS<1:0>@ 0000
31:16 — — — ADCD361P<2:0>24) ADCD361S<1:0>(24) — — — ADCD35IP<2:0>24) ADCD351S<1:0>24)  |0000
02B0(IPC23
15:0 — — — ADCD34IP<2:0>?) ADCD341S<1:0>?) — — — ADCD33IP<2:0>?) ADCD33IS<1:0>3 {0000
31:16 = = = ADCDA40IP<2:0>(24) ADCDA401S<1:0>(24) = = = ADCD39IP<2:0>(24) ADCD391S<1:0>@4) 0000
02C0|IPC24 o7 27 o7 27
15:0 = = = ADCD38IP<2:0>24) ADCD38IS<1:0>(24) = = = ADCD37IP<2:0>24) ADCD371S<1:0>@4)  |0000
31:16 — — — ADCD44IP<2:0> ADCDA441S<1:0> — — — ADCDA43IP<2:0> ADCDA431S<1:0> 0000
02D0IPC25
15:0 — — — ADCD42IP<2:0>(24) ADCD421S<1:0>(24) — — — ADCD411P<2:0>(24) ADCD411S<1:0>24) {0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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31:16 — — — CRPTIP<2:0>() CRPTIS<1:0>(") — — — SBIP<2:0> SBIS<1:0> 0000
02E0|IPC26
15:0 — — — CFDCIP<2:0> CFDCIS<1:0> — — — CPCIP<2:0> CPCIS<1:0> 0000
31:16 — — — SPI1TXIP<2:0> SPIMTXIS<1:0> — — — SPI1RXIP<2:0> SPI1RXIS<1:0> 0000
02F0 (IPC27
15:0 — — — SPI1EIP<2:0> SPIM1EIS<1:0> — — — — — — — — 0000
31:16 — — — 12C1BIP<2:0> 12C1BIS<1:0> — — — U1TXIP<2:0> U1TXIS<1:0> 0000
0300 (IPC28
15:0 — — — U1RXIP<2:0> U1RXIS<1:0> — — — U1EIP<2:0> U1EIS<1:0> 0000
0310 lIPC29 31:16] — — — CNBIP<2:0> CNBIS<1:0> — — — CNAIP<2:0>(2) CNAIS<1:0>() 0000
15:0 — — — 12C1MIP<2:0> 12C1MIS<1:0> — — — 12C1SIP<2:0> 12C1SIS<1:0> 0000
31:16 — — — CNFIP<2:0> CNFIS<1:0> — — — CNEIP<2:0> CNEIS<1:0> 0000
0320 |IPC30
15:0 — — — CNDIP<2:0> CNDIS<1:0> — — — CNCIP<2:0> CNCIS<1:0> 0000
31:16| — — — CNKIP<2:0>(248) CNKIS<1:0>(248) — — — CNJIP<2:0>(24) CNJIS<1:0>(24) 0000
0330 (IPC31
15:0 — — — CNHIP<2:0>(24) CNHIS<1:0>(24) — — — CNGIP<2:0> CNGIS<1:0> 0000
0340 [Pcaz 31:16 — — — CMP2IP<2:0> CMP21S<1:0> — — — CMP11P<2:0> CMP11S<1:0> 0000
15:0 — — — PMPEIP<2:0> PMPEIS<1:0> — — — PMPIP<2:0> PMPIS<1:0> 0000
0350 lPc33 31:16 — — — DMA1IP<2:0> DMA11S<1:0> — — — DMAOQIP<2:0> DMAOIS<1:0> 0000
15:0 — — — USBDMAIP<2:0> USBDMAIS<1:0> — — — USBIP<2:0> USBIS<1:0> 0000
0360 lPC34 31:16 — — — DMA5IP<2:0> DMA5IS<1:0> — — — DMA4IP<2:0> DMA41S<1:0> 0000
15:0 — — — DMA3IP<2:0> DMA3IS<1:0> — — — DMA2IP<2:0> DMA2IS<1:0> 0000
0370 lIPC3s 31:16 — — — SPI2RXIP<2:0> SPI2RXIS<1:0> — — — SPI2EIP<2:0> SPI2EIS<1:0> 0000
15:0 — — — DMA7IP<2:0> DMA71S<1:0> — — — DMAGIP<2:0> DMABIS<1:0> 0000
0380 lPC3s 31:16 — — — U2TXIP<2:0> U2TXIS<1:0> — — — U2RXIP<2:0> U2RXIS<1:0> 0000
15:0 — — — U2EIP<2:0> U2EIS<1:0> — — — SPI2TXIP<2:0> SPI2TXIS<1:0> 0000
3116 — — - CAN1IP<2:0>(3) CAN118<1:0>(3) - — — 12C2MIP<2:0>(2) 12C2MIS<1:0>@  |0000
0390 (IPC37 = > > >
15:0 — — — 12C2sIP<2:0>? 12C2S15<1:0>2 — — — 12C2BIP<2:0>2) 12c2BIS<1:0>®  |o000
31:16 — — — SPI3RXIP<2:0> SPI3RXIS<1:0> — — — SPI3EIP<2:0> SPI3EIS<1:0> 0000
03A0|IPC38
15:0 — — — ETHIP<2:0> ETHIS<1:0> — — — CAN2IP<2:0>(3) CAN21S<1:0>() 0000
03BoliPcas 31:16 — — — U3TXIP<2:0> U3TXIS<1:0> — — — U3RXIP<2:0> U3RXIS<1:0> 0000
15:0 — — — U3EIP<2:0> U3EIS<1:0> — — — SPI3TXIP<2:0> SPI3TXIS<1:0> 0000
03CO0|IPC40 3116 — — — SPI4EIP<2:0> SPI4EIS<1:0> = = — 12C3MIP<2:0> 12C3MIS<1:0> 0000
15:0 — — — 12C3SIP<2:0> 12C3S18<1:0> — — — 12C3BIP<2:0> 12C3BIS<1:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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0300/IPC41 31:16 — — — FCEIP<2:0> FCEIS<1:0> — — — RTCCIP<2:0> RTCCIS<1:0> 0000
15:0 — — — SPI4TXIP<2:0> SPI4TXIS<1:0> — — — SPI4RXIP<2:0> SPI4RXIS<1:0> 0000
31:16 — — — U4RXIP<2:0> U4RXIS<1:0> — — — U4EIP<2:0> U4EIS<1:0> 0000
03E0(IPC42
15:0 — — — SQI11P<2:0> SQI11S<1:0> — — — PREIP<2:0> PREIS<1:0> 0000
o3FoliPcas 31:16 — — — 12C4MIP<2:0> 12C4MIS<1:0> — — — 12C4SIP<2:0> 12C4SIS<1:0> 0000
15:0 — — — 12C4BIP<2:0> 12C4BIS<1:0> — — — U4TXIP<2:0> U4TXIS<1:0> 0000
31:16] — — — USEIP<2:0> USEIS<1:0> — — — SPISTXIP<2:0>() SPI5TXIS<1:0>@  |0000
0400 (IPC44
15:0 — — - SPISRXIP<2:0>(?) SPI5RXIS<1:0>(2) - — — SPI5EIP<2:0>2) SPI5EIS<1:0>2  |0000
0410 lIPcas 31:16 — — — 12C5SIP<2:0> 12C5S1S<1:0> — — — 12C5BIP<2:0> 12C5BIS<1:0> 0000
15:0 — — — U5TXIP<2:0> U5TXIS<1:0> — — — USRXIP<2:0> USRXIS<1:0> 0000
31:16 — — — SPIBTXIP<2:0>(2) SPIBTXIS<1:0>(2) — — — SPIBRXIP<2:0>(?) SPIBRXIS<1:0>@  |0000
0420 (IPC46 > 2
15:0 — — — SPIBEIP<2:0>(2) SPIBEIS<1:0>(2) — — — 12C5MIP<2:0> 12C5MIS<1:0> 0000
316 — = = = 1 =1 = = | = = = = UBTXIP<2:0> UBTXIS<1:0>  [0000
0430 IPC47
15:0 — — — UBRXIP<2:0> UBRXIS<1:0> — — — UBEIP<2:0> UBEIS<1:0> 0000
31:16]  — = = = 1 =1 = = | = = = = ADCURDYIP<2:0> ADCURDYIS<1:0> 0000
0440 (IPC48
15:0 — — — ADCARDYIP<2:0> ADCARDYIS<1:0> — — — ADCEOSIP<2:0> ADCEOSIS<1:0> 0000
31:16 — — — ADC1EIP<2:0> ADC1EIS<1:0> ADCOEIP<2:0> ADCOEIS<1:0> 0000
0450 IPC49
15:0 — — — — — — — — ADCGRPIP<2:0> ADCGRPIS<1:0> 0000
31:16 — — — — — — — — ADCAEIP<2:0> ADCAEIS<1:0> 0000
0460 |IPC50
15:0 — — — ADC3EIP<2:0> ADC3EIS<1:0> ADC2EIP<2:0> ADC2EIS<1:0> 0000
0470 lPCs1 31:16 — — — ADC1WIP<2:0> ADC1WIS<1:0> ADCOWIP<2:0> ADCOWIS<1:0> 0000
15:0 — — — ADCT7EIP<2:0> ADCT7EIS<1:0> — — — — — 0000
316 — = = = 1 =1 = = | = ADC4WIP<2:0> ADC4WIS<1:0> 0000
0480 |IPC52
15:0 — — — ADC3WIP<2:0> ADC3WIS<1:0> ADC2WIP<2:0> ADC2WIS<1:0> 0000
3116]  — = = = | = 1 = = = = = = — —  Joooo
0490 (IPC53
15:0 — — — ADC7WIP<2:0> ADC7WIS<1:0> — — — — — 0000
3116 — = = = | =1 = - I = = = = = = = VOFF<17:16> 0000
0540 (OFF000
15:0 VOFF<15:1> [ —  Joooo
3t1e]  — = = = 1 =1 = = | = = = = = = — VOFF<17:16>  |0000
0544 (OFF001
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
<5 28 | & o
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
0548 |OFF002
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
054C |OFF003
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
0550 (OFF004
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
0554 |OFF005
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — 1 = | = 1T = 1 =1 = = = = = — VOFF<17:16>  [0000
0558 |OFF006
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
055C|OFF007
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
0560 (OFF008
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
0564 (OFF009
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0568 [OFF010
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
056C|OFF011
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — [ =T = 1T =1 =T =71 = — — — — — VOFF<17:16> 0000
0570 |OFF012
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = = = = = — VOFF<17:16>  [0000
0574 |OFF013
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0578 |OFF014
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
057C|OFF015
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
0580 [OFF016
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
§ - ° Bits "
3% &g | B ;
ip| 2t | ¢ g
‘E [} & = 5 31115 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 :
£
3118 — = = = = = = = = = = = = = VOFF<17:16> 0000
0584 |OFF017
15:0 VOFF<15:1> [ —  Joooo
0588 |OFF018 31:16 _ | - | _ I - I - I _ | _ | — I - — — — — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
058C|OFF019 31:16 - | _ | _ | _ | - | _ | _ | - | _ - _ —_ — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
0590 |OFF020 31:16 — | - | - I - I - I - | - | - I _ - — — - = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
0594 |OFF021 31:16 — | — | — | — | — | — | — | — | _ _ _ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
0598 [OFF022 31:16 — | — | — I — I — I — | — | _ I - _ - — — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
059C |OFF023 31:16 — | — | — | — | _ | — | — | _ | _ _ — — — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
o5r0loFF024 ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
osaalorrozs 13018l — I = T =T =1 =T =T =T =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
05A8|0FF026 31:16 — | — | — | — | — | — | — | — | _ _ _ — — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
05AC|OFF027 31:16 _ | - | — I - I - I — | — | - I _ - — — = = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
05B0|OFF028 31:16 _ | — | — | — | _ | — | — | _ | — _ — — — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
05B4 |OFF029 31:16 - | - | — I - I - I — | — | _ I - — - — — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
05B8|OFF030 31:16 — | - | - I - I - I - | - | _ I _ — — — = = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
05BC|OFF031 31:16 - | _ | _ | _ | - | _ | _ | - | _ - _ —_ — = VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV

Registers” for more information.

This bit or register is not available on 64-pin devices.

This bit or register is not available on devices without a CAN module.
This bit or register is not available on 100-pin devices.
Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.

Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.

This bit or register is not available on devices without a Crypto module.
This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
<5 28 | & o
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
05C0|OFF032
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
05C4|OFF033
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
05C8|OFF034
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
05CC|OFF035
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — 1 = | = 1T = 1 =1 = = = = = — VOFF<17:16>  [0000
05D0|OFF036
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
05D4|0OFF037
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
05D8|OFF038
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
05DC|OFF039
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
05E0 |OFF040
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
05E4 |OFF041
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — [ =T = 1T =1 =T =71 = — — — — — VOFF<17:16> 0000
05E8|OFF042
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = = = = = — VOFF<17:16>  [0000
05EC|OFF043
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
05F0 [OFF044
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
05F4 |OFF045
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
05F8 |OFF046
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
sE| 9E | & ¢
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
05FC|OFF047
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0600 [OFF048
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
0604 (OFF049
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0608 [OFF050
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — 1 = | = 1T = 1 =1 = — — — — — VOFF<17:16> 0000
060C|OFF051
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
0610 [OFF052
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = = = = = — VOFF<17:16>  [0000
0614 [OFF053
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
0618 |OFF054
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
061C|OFF055
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
0620 (OFF056
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — [ =T = 1T =1 =T =71 = — — — — — VOFF<17:16> 0000
0624 |OFF057
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
0628 [OFF058
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
062C|OFF059
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0630 [OFF060
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
0634 (OFF061
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
sE| 9E | ¢
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
0638 [OFF062
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
063C|OFF063
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
0640 (OFF064
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
0644 |OFF065
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — 1 = | = 1T = 1 =1 = — — — — — VOFF<17:16> 0000
0648 |OFF066
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
064C|OFF067
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
0650 (OFF068
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
0654 (OFF069
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0658 [OFF070
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
065C|OFF071
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — [ =T = 1T =1 =T =71 = — — — — — VOFF<17:16> 0000
0660 [OFF072
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
0664 [OFF073
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = = = = = = VOFF<17:16> 0000
0668 (OFF074
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
066C |OFF075
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
0670 |OFF076
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
§ - ° Bits "
§ * g 2 o
25| BE | & £
5 a| 2&S = 3115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 z
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3116 — = = = = = = = = = — — — — VOFF<17:16> 0000
0674 |OFF077(2)

15:0 VOFF<15:1> [ —  Joooo

se] — | — | — | =1 = 1 =1 =1 =1 = = = = = — VOFF<17:16>  [0000
0678 |OFF078(2)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
067C |OFF079()

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0680 |OFF080(2)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | — 1 = | = 1T = 1 =1 = — — — — — VOFF<17:16> 0000
0684 |OFF081(2)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — [ — T =T = 1T =1 =T =1 = = = = = = VOFF<17:16> 0000
0688 |OFF082(2)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — [ — | — 1 — | = 1T = 1 = 1 = = = = = — VOFF<17:16>  [0000
068C [OFF083(?)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
0690 |OFF084(2)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0694 |OFF085(2)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | — | - | = 1T = | = 1 = = = = = — VOFF<17:16>  [0000
0698 |OFF086(2)

15:0 VOFF<15:1> [ —  Joooo

se] — | — [ — [ =T = 1T =1 =T =71 = = — — — = VOFF<17:16>  |0000
069C [OFF087(?

15:0 VOFF<15:1> [ —  Joooo

se] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
06A0|OFF088(2)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — [ — [ =T = 1T =1 =1 =1 = = = = = = VOFF<17:16> 0000
06A4 |OFF089(?)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16>  |0000
06A8 |OFF090(?)

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
06AC|OFF091(2)

15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV

Registers” for more information.

This bit or register is not available on 64-pin devices.
This bit or register is not available on devices without a CAN module.
This bit or register is not available on 100-pin devices.
Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
This bit or register is not available on devices without a Crypto module.
This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
5 ¥ 5 ) g
s B o H »
B pE | & &
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
s |31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
06B0 [OFF092(2)
15:0 VOFF<15:1> [ —  Joooo
o el — | — | — [ =1 = 1T = T =T =1 = — — — — — VOFF<17:16> 0000
06B4|OFF093(
15:0 VOFF<15:1> [ —  Joooo
NERE — | = T = 1T =T = T =1 =1 =1 = — — — — — VOFF<17:16> 0000
06B8 [OFF094(2:4)
15:0 VOFF<15:1> [ —  Joooo
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
06BC|OFF095(24) | | I I I | | I
15:0 VOFF<15:1> [ —  Joooo
NEEE — | = T = 1T =T = T =1 =1 =1 = — — — — — VOFF<17:16> 0000
06C0|OFF096(24)
15:0 VOFF<15:1> [ —  Joooo
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
06C4|OFF097(2:4) | | | | | | | |
15:0 VOFF<15:1> [ —  Joooo
aptel — | — | — [ =1 = 1T = 1 = 1 =1 = = = = = — VOFF<17:16>  [0000
06C8|OFF098(24)
15:0 VOFF<15:1> [ —  Joooo
apPel — [ — | — | =1 = 1 = 1 = 1T = 1T = = = = = = VOFF<17:16> 0000
06CC|OFF099(24)
15:0 VOFF<15:1> [ —  Joooo
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
06D0|OFF100(4) | | | | | | | |
15:0 VOFF<15:1> [ —  Joooo
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
06D4|OFF101(24) | | | | | | | |
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — [ =T = 1T =1 =T =71 = = = = = = VOFF<17:16> 0000
06D8|OFF102
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
06DC|OFF103
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
06E0|OFF104
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
06E4 |OFF105
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
06E8|OFF106
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
sE| 9E | & ¢
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
7 31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
06EC|OFF107("
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
06F4 |OFF109
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
06F8|OFF110
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
06FC|OFF111
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — 1 = | = 1T = 1 =1 = — — — — — VOFF<17:16> 0000
0700 [OFF112
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
0704 [OFF113
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
0708 |OFF114
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
070C|OFF115
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
0710 |OFF116
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
0714 |OFF117
15:0 VOFF<15:1> [ —  Joooo
s el — [ — [ — [ =1 = [ =1 =T =1 = = = = = = VOFF<17:16> 0000
0718 [OFF 118
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
071C|OFF119
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0720 [OFF120
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0724 |OFF121
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
0728 |OFF122
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
ote : registers in this table with the exception of the X registers, have corresponding s ,an registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12. 8 ,an
N 1 Al regi in this table with th ion of the OFF: i h ding CLR, SET, and INV regi heir virtual add lus off f 0x4, 0x8 and 0xC ively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
<5 28 | & o
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
072C|OFF123
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
0730 [OFF124
15:0 VOFF<15:1> [ —  Joooo
NERE — | = T = 1T =T = T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0734 |OFF125(24)
15:0 VOFF<15:1> [ —  Joooo
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
0738 |OFF126(24) | | I I I | | I
15:0 VOFF<15:1> [ —  Joooo
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
073G OFF 127249 | | | | | | | |
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
0740 |OFF128
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
0744 |OFF129
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
0748 |OFF130
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
074C|OFF131
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
0750 [OFF132
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — [ =T = 1T =1 =T =71 = — — — — — VOFF<17:16> 0000
0754 |OFF133
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = = = = = — VOFF<17:16>  [0000
0758 |OFF134
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
075C|OFF135
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0760 [OFF136
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
0764 |OFF137
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
sE| 9E | & ¢
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
0768 |OFF138
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
076C|OFF139
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
0770 |OFF140
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0774 |OFF141
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — 1 = | = 1T = 1 =1 = — — — — — VOFF<17:16> 0000
0778 |OFF142
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
077C|OFF143
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = = = = = — VOFF<17:16>  [0000
0780 [OFF144
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
0784 |OFF145
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
0788 |OFF146
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
078C|OFF147
15:0 VOFF<15:1> [ —  Joooo
o pBr1e] — | — | — T =1 =T =T =T =1 = — — — — — VOFF<17:16> 0000
0790 |OFF 148
15:0 VOFF<15:1> [ —  Joooo
o el — | — | — [ = 1 — 1T = [ = 1 =1 = — — — — — VOFF<17:16> 0000
0794 |OFF149()
15:0 VOFF<15:1> [ —  Joooo
o el — | — | — T — 1T — T = T =T =1 = — — — — — VOFF<17:16> 0000
0798 |OFF 1502
15:0 VOFF<15:1> [ —  Joooo
g 1ol — | — | — [ =1 — 1T = T = T =1 = — — — — — VOFF<17:16> 0000
079C|OFF151®3)
15:0 VOFF<15:1> [ —  Joooo
MERE — [ = T = 1T =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
07A0 |OFF152(3)
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
§ - ° Bits "
ga & | 2 2
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5 a| 2&S = | 35 3014 29113 28/12 27111 26/10 25/9 24/8 2317 22/6 2115 2014 1913 1812 171 60 | =
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31:16] — — - - - - - - — - — — — — VOFF<17:16> 0000
07A4|OFF153

15:0 VOFF<15:1> [ —  Joooo

se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
07A8|OFF154

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
07AC|OFF155

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | =1 = 1 =1 =1 =1 = — _ _ _ — VOFF<17:16> 0000
07B0|OFF156

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | — 1 = | = 1T = 1 =1 = — — — — — VOFF<17:16> 0000
07B4|OFF157

15:0 VOFF<15:1> [ —  Joooo

ste] — | — [ — T =T = 1T =1 =T =1 = = = = = = VOFF<17:16> 0000
07B8|OFF158

15:0 VOFF<15:1> [ —  Joooo

ste] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
07BC|OFF159

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | = = | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
07CO|OFF160

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16>  |0000
07C4|OFF161

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
07C8|OFF162

15:0 VOFF<15:1> [ —  Joooo

se] — | — [ — [ =T = 1T =1 =T =71 = — — — — — VOFF<17:16> 0000
07CC|OFF163

15:0 VOFF<15:1> [ —  Joooo

se] — | — [ — | — 1 — | = 1T = 1 = 1 = = = = = — VOFF<17:16>  [0000
07D0|OFF164

15:0 VOFF<15:1> [ —  Joooo

ste] — | — [ — [ =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
07D4|OFF165

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
07D8|OFF166

15:0 VOFF<15:1> [ —  Joooo

ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
07DC|OFF167

15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV

Registers” for more information.

This bit or register is not available on 64-pin devices.
This bit or register is not available on devices without a CAN module.
This bit or register is not available on 100-pin devices.
Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
This bit or register is not available on devices without a Crypto module.
This bit or register is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
sE| 9E | & ¢
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
07E0|OFF168
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
07E4|OFF169
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
07E8|OFF170
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
07EC|OFF171
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — 1 = | = 1T = 1 =1 = — — — — — VOFF<17:16> 0000
07F0|OFF172
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
07F4|OFF173
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
07F8|OFF174
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
07FC|OFF175
15:0 VOFF<15:1> [ —  Joooo
o el — | — | — [ =1 — 1T = T = T =1 = = = = = = VOFF<17:16> 0000
0800 |OFF176(2)
15:0 VOFF<15:1> [ —  Joooo
MERE — | = T = 1T =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0804 [OFF 1772
15:0 VOFF<15:1> [ —  Joooo
o pBr1e] — | — | — T =1 =T =T =T =1 = = = = = = VOFF<17:16> 0000
0808 [OFF178(2)
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
080C|OFF179
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0810 [OFF180
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
0814 |OFF181
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = — — — — — VOFF<17:16> 0000
0818 |OFF182
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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651 obed-Hoze10009SA

TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
[]
2 Bits
3 —_
A 5 1) 2
T ) < ]
sE| 9E | ¢
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
081C|OFF183
15:0 VOFF<15:1> [ —  Joooo
se] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0820 [OFF184
15:0 VOFF<15:1> [ —  Joooo
MERE — | — T = 1T =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
0824 |OFF185()
15:0 VOFF<15:1> [ —  Joooo
o el — | — | — [ =1 — 1T = T = T =1 = — — — — — VOFF<17:16> 0000
0828 |OFF186(2)
15:0 VOFF<15:1> [ —  Joooo
MNERE — [ = T = 1T =T = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
082C [OFF187(2
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — T =T = 1T =1 =T =1 = — — — — — VOFF<17:16> 0000
0830 [OFF188
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
0834 [OFF189
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | = = | =1 = 1 =1 = = = = = = VOFF<17:16> 0000
0838 [OFF190
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = — — — — — VOFF<17:16> 0000
0840 [OFF192
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | - | = 1T = | = 1 = — — — — — VOFF<17:16> 0000
0844 |OFF193
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — [ =T = 1T =1 =T =71 = = = = = = VOFF<17:16> 0000
0848 |OFF194
15:0 VOFF<15:1> [ —  Joooo
se] — | — [ — | — 1 — | = 1T = 1 = 1 = — — — — — VOFF<17:16> 0000
0850 [OFF 196
15:0 VOFF<15:1> [ —  Joooo
ste] — | — [ — [ =T = 1T =1 =1 =1 = = = = = = VOFF<17:16> 0000
0858 [OFF198
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | =1 = 1 =1 =1 =1 = = = = = = VOFF<17:16> 0000
085C |OFF199
15:0 VOFF<15:1> [ —  Joooo
ste] — | — | — | — | — | =1 = 1 =1 = = = = = — VOFF<17:16>  |0000
0860 [OFF200
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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TABLE 7-3:

INTERRUPT REGISTER MAP (CONTINUED)

] B
o __ its
5 ¥ 5 ) g
-l =< < @
B EE |8 :
Sa & 3 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 Z
t
>
31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
0864 (OFF201
15:0 VOFF<15:1> [ —  Joooo
3116 — = I =T =T =1T=1T="1T+="17T-= = = = = = VOFF<17:16> 0000
0868 [OFF202
15:0 VOFF<15:1> [ —  Joooo
31:16] — = I =TT =T =T =T1T=1T=1-= — — — — — VOFF<17:16> 0000
0874 |OFF205
15:0 VOFF<15:1> [ —  Joooo
3116]  — - I =T =T =1T=1T="1T="17T= — — — — — VOFF<17:16> 0000
0878 |OFF206
15:0 VOFF<15:1> [ —  Joooo
31:16] — = I =TT =T =T =T1T=1T=1-= — — — — — VOFF<17:16> 0000
087C|OFF207
15:0 VOFF<15:1> [ —  Joooo
3116] — — [ =T =T =T =T ="1T="1T = — — — — — VOFF<17:16> 0000
0880 [OFF208
15:0 VOFF<15:1> [ —  Joooo
3116] — = I =TT =TT =T =1T=1T="1-= — — — — — VOFF<17:16> 0000
0884 (OFF209
15:0 VOFF<15:1> [ —  Joooo
31:16] — = I =TT =T =T =T1T=1T=1-= = = = = = VOFF<17:16> 0000
0888 [OFF210
15:0 VOFF<15:1> [ —  Joooo
3116] — - I =T =T =1T=1T="1T="17T = = = = = = VOFF<17:16> 0000
0894 |OFF213
15:0 VOFF<15:1> [ —  Joooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-1: INTCON: INTERRUPT CONTROL REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 NMIKEY<7:0>
u-0 u-0 u-0 u-0 U-0 u-0 u-0 U-0
23:16 — — — — — — — —
] u-0 U-0 u-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0
158 — — — MVEC — TPC<2:0>
] u-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0 — _ — INT4EP INT3EP INT2EP INT1EP INTOEP
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-24 NMIKEY<7:0>: Non-Maskable Interrupt Key bits
When the correct key (Ox4E) is written, a software NMI will be generated. The status is indicated by the
GNMI bit (RNMICON<19>).
Unimplemented: Read as ‘0’
MVEC: Multi Vector Configuration bit

1 = Interrupt controller configured for multi vectored mode
0 = Interrupt controller configured for single vectored mode
Unimplemented: Read as ‘0’
TPC<2:0>: Interrupt Proximity Timer Control bits
111 = Interrupts of group priority 7 or lower start the Interrupt Proximity timer
110 = Interrupts of group priority 6 or lower start the Interrupt Proximity timer
101 = Interrupts of group priority 5 or lower start the Interrupt Proximity timer
100 = Interrupts of group priority 4 or lower start the Interrupt Proximity timer
011 = Interrupts of group priority 3 or lower start the Interrupt Proximity timer
010 = Interrupts of group priority 2 or lower start the Interrupt Proximity timer
001 = Interrupts of group priority 1 start the Interrupt Proximity timer

000 = Disables Interrupt Proximity timer
Unimplemented: Read as ‘0’
INT4EP: External Interrupt 4 Edge Polarity Control bit

bit 23-13
bit 12

bit 11
bit 10-8

bit 7-5
bit 4

bit 3

bit 2

bit 1

bit 0

INT3EP: External Interrupt 3 Edge Polarity Control bit

INT2EP: External Interrupt 2 Edge Polarity Control bit

INT1EP: External Interrupt 1 Edge Polarity Control bit

INTOEP: External Interrupt O Edge Polarity Control bit

1 = Rising edge
0 = Falling edge
1 = Rising edge
0 = Falling edge
1 = Rising edge
0 = Falling edge
1 = Rising edge
0 = Falling edge
1 = Rising edge
0 = Falling edge

© 2015-2021 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-2:

PRISS: PRIORITY SHADOW SELECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 PRI7SS<3:0>(1) PRI6SS<3:0>(1)
_ Rw-0 | Rw-0 | Rw0 | RWO RW-0 [ RW-0 [ RW-0 R/W-0
23:16 PRI5SS<3:0>(1) PRI4SS<3:0>(1)
_ RW0 | RWo | RWO [ RWoO RW-0 | RIW-0 | RW-o RIW-0
15:8 PRI3SS<3.0> PRI2SS<3:05"
_ RWO | Rwo | RWO R/IW-0 U-0 u-0 u-0 RIW-0
70 PRI1SS<3:0>(1 — — — SS0
Legend:

R = Readable bit

W = Writable bit

-n = Value at POR

U = Unimplemented bit, read as ‘0’

‘1’ = Bit is set ‘0’ = Bit is cleared

x = Bit is unknown

bit 31-28 PRI7SS<3:0>: Interrupt with Priority Level 7 Shadow Set bits(")

Note 1:

1xxx = Reserved (by default, an interrupt with a priority level of 7 uses Shadow Set 0)

0111 = Interrupt with a priority level of 7 uses Shadow Set 7
0110 = Interrupt with a priority level of 7 uses Shadow Set 6

0001 = Interrupt with a priority level of 7 uses Shadow Set 1
0000 = Interrupt with a priority level of 7 uses Shadow Set 0
bit 27-24 PRI6SS<3:0>: Interrupt with Priority Level 6 Shadow Set bits(?)
1xxx = Reserved (by default, an interrupt with a priority level of 6 uses Shadow Set 0)
0111 = Interrupt with a priority level of 6 uses Shadow Set 7
0110 = Interrupt with a priority level of 6 uses Shadow Set 6

0001 = Interrupt with a priority level of 6 uses Shadow Set 1
0000 = Interrupt with a priority level of 6 uses Shadow Set 0
bit 23-20 PRI5SS<3:0>: Interrupt with Priority Level 5 Shadow Set bits()
1xxx = Reserved (by default, an interrupt with a priority level of 5 uses Shadow Set 0)
0111 = Interrupt with a priority level of 5 uses Shadow Set 7
0110 = Interrupt with a priority level of 5 uses Shadow Set 6

0001 = Interrupt with a priority level of 5 uses Shadow Set 1
0000 = Interrupt with a priority level of 5 uses Shadow Set 0

bit 19-16 PRI4SS<3:0>: Interrupt with Priority Level 4 Shadow Set bits(")
1xxx = Reserved (by default, an interrupt with a priority level of 4 uses Shadow Set 0)

0111 = Interrupt with a priority level of 4 uses Shadow Set 7
0110 = Interrupt with a priority level of 4 uses Shadow Set 6

0001 = Interrupt with a priority level of 4 uses Shadow Set 1
0000 = Interrupt with a priority level of 4 uses Shadow Set 0

These bits are ignored if the MVEC bit (INTCON<12>) = 0.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-2: PRISS: PRIORITY SHADOW SELECT REGISTER (CONTINUED)
bit 15-12 PRI3SS<3:0>: Interrupt with Priority Level 3 Shadow Set bits(!)
1xxx = Reserved (by default, an interrupt with a priority level of 3 uses Shadow Set 0)
0111 = Interrupt with a priority level of 3 uses Shadow Set 7
0110 = Interrupt with a priority level of 3 uses Shadow Set 6

0001 = Interrupt with a priority level of 3 uses Shadow Set 1
0000 = Interrupt with a priority level of 3 uses Shadow Set 0

bit 11-8  PRI2SS<3:0>: Interrupt with Priority Level 2 Shadow Set bits(?)
1xxx = Reserved (by default, an interrupt with a priority level of 2 uses Shadow Set 0)

0111 = Interrupt with a priority level of 2 uses Shadow Set 7
0110 = Interrupt with a priority level of 2 uses Shadow Set 6

0001 = Interrupt with a priority level of 2 uses Shadow Set 1
0000 = Interrupt with a priority level of 2 uses Shadow Set 0
bit 7-4  PRI1SS<3:0>: Interrupt with Priority Level 1 Shadow Set bits()
1xxx = Reserved (by default, an interrupt with a priority level of 1 uses Shadow Set 0)
0111 = Interrupt with a priority level of 1 uses Shadow Set 7
0110 = Interrupt with a priority level of 1 uses Shadow Set 6

0001 = Interrupt with a priority level of 1 uses Shadow Set 1
0000 = Interrupt with a priority level of 1 uses Shadow Set 0

bit 3-1 Unimplemented: Read as ‘0’

bit 0 S$S0: Single Vector Shadow Register Set bit
1 = Single vector is presented with a shadow set
0 = Single vector is not presented with a shadow set

Note 1: These bits are ignored if the MVEC bit (INTCON<12>) = 0.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-3:

INTSTAT: INTERRUPT STATUS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
U-0 U-0 u-0 U-0 U-0 U-0 U-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 u-0 u-0 u-0 u-0 u-0 R-0 R-0 R-0
' — — — — — SRIPL<2:0>(1)
70 R0 R0 R0 R0 R0 R0 | RO | RO
’ SIRQ<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-11
bit 10-8

bit 7-0

Note 1:

Unimplemented: Read as ‘0’
SRIPL<2:0>: Requested Priority Level bits for Single Vector Mode bits(")
111-000 = The priority level of the latest interrupt presented to the CPU

SIRQ<7:0>: Last Interrupt Request Serviced Status bits
11111111-00000000 = The last interrupt request number serviced by the CPU

This value should only be used when the interrupt controller is configured for Single Vector mode.

REGISTER 7-4:

IPTMR: INTERRUPT PROXIMITY TIMER REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 RW-0 RW-0 RIW-0
31:24 IPTMR<31:24>
2316 RW-0 | RIW-0 RIW-0 R/W-0 | RW-0 R/W-0 | R/W-0 | RIW-0
IPTMR<23:16>
158 RW0 [ Rw-o RIW-0 RW-0 | Rwe0 rRwo | Rwo | RWe0
IPTMR<15:8>
70 RW-0 | RIW-0 | RIW-0 | R/W-0 | RW-0 | RW-0 | RW-0 | RIW-0
IPTMR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-0 IPTMR<31:0>: Interrupt Proximity Timer Reload bits
Used by the Interrupt Proximity Timer as a reload value when the Interrupt Proximity timer is triggered by

an interrupt event.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-5:

IFSx: INTERRUPT FLAG STATUS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25117/91 24/16/8/0
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 IFS31 IFS30 IFS29 IFS28 IFS27 IFS26 IFS25 IFS24
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 IFS23 IFS22 IFS21 IFS20 IFS19 IFS18 IFS17 IFS16
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 IFS15 IFS14 IFS13 IFS12 IFS11 IFS10 IFS9 IFS8
7:0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IFS7 IFS6 IFS5 IFS4 IFS3 IFS2 IFS1 IFSO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 IFS31-IFSO0: Interrupt Flag Status bits
1 = Interrupt request has occurred
0 = No interrupt request has occurred
Note:  This register represents a generic definition of the IFSx register. Refer to Table 7-2 for the exact bitI
definitions.
REGISTER 7-6: IECx: INTERRUPT ENABLE CONTROL REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/91 24/16/8/0
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 IEC31 IEC30 IEC29 IEC28 IEC27 IEC26 IEC25 IEC24
2316 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IEC23 IEC22 IEC21 IEC20 IEC19 IEC18 IEC17 IEC16
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 IEC15 IEC14 IEC13 IEC12 IEC11 IEC10 IEC9 IEC8
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 IEC7 IEC6 IEC5 IEC4 IEC3 IEC2 IEC1 IECO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0

IEC31-IECO: Interrupt Enable bits
1 = Interrupt is enabled
0 = Interrupt is disabled

Note:

This register represents a generic definition of the IECx register. Refer to Table 7-2 for the exact bitI

definitions.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-7: IPCx: INTERRUPT PRIORITY CONTROL REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
U0 U0 U0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 — _ — IP3<2:0> I1S3<1:0>
93:16 U-0 U0 U-0 RWo | Rwo | Rwo RWo | RWo
— — — 1P2<2:0> 1S2<1:0>
158 U-0 u-0 U-0 RWo | Rwo | Rwo RWO | RWo
— — — IP1<2:0> IS1<1:0>
70 u-0 u-0 u-0 RWo | Rwo | Rwo RWO | RWo
' — — — IP0<2:0> 1S0<1:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-29
bit 28-26

Unimplemented: Read as ‘0’
IP3<2:0>: Interrupt Priority bits

111 = Interrupt priority is 7

010 = Interrupt priority is 2
001 = Interrupt priority is 1
000 = Interrupt is disabled

bit 25-24

1S3<1:0>: Interrupt Subpriority bits

11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is 0

bit 23-21
bit 20-18

Unimplemented: Read as ‘0’
1P2<2:0>: Interrupt Priority bits

111 = Interrupt priority is 7

010 = Interrupt priority is 2
001 = Interrupt priority is 1
000 = Interrupt is disabled

bit 17-16

1S2<1:0>: Interrupt Subpriority bits

11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is 0

bit 15-13

Unimplemented: Read as ‘0’

Note:
definitions.

This register represents a generic definition of the IPCx register. Refer to Table 7-2 for the exact bitI
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-7:

bit 12-10 IP1<2:0>: Interrupt Priority bits

bit 9-8

bit 7-5
bit 4-2

bit 1-0

111 = Interrupt priority is 7

010 = Interrupt priority is 2
001 = Interrupt priority is 1

000 = Interrupt is disabled
1S1<1:0>: Interrupt Subpriority bits
11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is 0
Unimplemented: Read as ‘0’
IP0<2:0>: Interrupt Priority bits
111 = Interrupt priority is 7

010 = Interrupt priority is 2

001 = Interrupt priority is 1

000 = Interrupt is disabled
1S0<1:0>: Interrupt Subpriority bits
11 = Interrupt subpriority is 3

10 = Interrupt subpriority is 2

01 = Interrupt subpriority is 1

00 = Interrupt subpriority is 0

IPCx: INTERRUPT PRIORITY CONTROL REGISTER (CONTINUED)

Note:

This register represents a generic definition of the IPCx register. Refer to Table 7-2 for the exact bitI

definitions.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-8: OFFx: INTERRUPT VECTOR ADDRESS OFFSET REGISTER (x = 0-190)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24 — — — — — — — —
] u-0 u-0 u-0 u-0 U-0 u-0 R/W-0 R/W-0
23:16 — — — _ _ — VOFF<17:16>
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0
158 VOFF<15:8>
70 RW-0 RIW-0 RwWo | Rwo | Rwo | RIW-0 RIW-0 U-0
’ VOFF<7:1> —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 17-1  VOFF<17:1>: Interrupt Vector X’ Address Offset bits
bit 0 Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

8.0 OSCILLATOR
CONFIGURATION

Note: This data sheet summarizes the
features of the PIC32MZ EF family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 42. “Oscillators
with Enhanced PLL” (DS60001250) in
the “PIC32 Family Reference Manual’,
which is available from the Microchip
web site (www.microchip.com/PIC32).

The PIC32MZ EF oscillator system has the following
modules and features:

+ Atotal of five external and internal oscillator options
as clock sources

* On-Chip PLL with user-selectable input divider,
multiplier and output divider to boost operating
frequency on select internal and external oscillator
sources

* On-Chip user-selectable divisor postscaler on select
oscillator sources

» Software-controllable switching between
various clock sources

+ AFail-Safe Clock Monitor (FSCM) that detects
clock failure and permits safe application recovery
or shutdown with dedicated Back-up FRC (BFRC)

 Dedicated On-Chip PLL for USB peripheral
+ Flexible reference clock output

» Multiple clock branches for peripherals for better
performance flexibility

» Clock switch/slew control with output divider
A block diagram of the oscillator system is shown in

Figure 8-1. The clock distribution is provided in
Table 8-1.

speed.
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Note: Devices that support 252 MHz operation should
be configured for SYSCLK <= 200 MHz opera-
tion. Adjust the dividers of the PBCLKs, and
then increase the SYSCLK to the desired
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

FIGURE 8-1: PIC32MZ EF FAMILY OSCILLATOR DIAGRAM
(12 or 24 MHz only)
From Posc
USB PLL USB Clock (USBCLK=)
[ .
T Reference Clock(®)
UPLLFSEL e | REFOXCON || REFOXTRIM| |
REFCLKIX XF———
L ____ N o s —ol ROTRIM|<8:O> (M) OE |
FRC —»|
System PLL |
| ystem © 1l LPRC —»
Fin(®) FVco | SosC — |2 x (N + M) |
| L »{ =*N|—»|PLLXxM | PBCLK1 —»| 512
| > PLLODIV<2:0>| | SYSCLK | REFCLKOX|
(N) Frer(®
BFRC —» . REF
. _ . B RODIV<14:0> (N
| PLLID(I’\\I/)<2.0> PLLRANGE<2:0> | ® To SPI
| PLLICLK PLLMULT<6:0> FpLL®) | SPLL || aoc |
M ' '
L— — — — — _( )_ _______ 4 | SQ! i |
ROSEL<3:0> X' = 1-4_I
SPLL —— 1
Primary Oscillator (Posc) = Peripheral Bus Clock(37)
c10 osc1 Posc (HS, EC) | Peripherals,
: »X I >, - CPU
1 ‘ 2 | Postscaler —————» |
XTAL |Rp(M) Re(@ L_‘ PBCLKXx
= = 'z | |
= Rs™ \ Enable || PexoIv<60> |
[ < r N x=157,8
c2® osc2¥ L PosceoosT e = -
POSCGAIN<1:0> ¢ » ToADC and Flash
FRC FRCDIV Clock SYSCLK
Oscillator »| Postscaler —N - ] Switch/ Fovs®
8 MHz typical SI‘ew sys
TUN<5:0> FRCDIV<2:0>
(N)
Backup FRC BFRC
Oscillator
8 MHz typical
LPRC LPRC
Oscillator 32.768 kHz
Secondary Oscillator (Sosc)
soscg r B R, 32768 kHz
| L= Sosc
| SOSCEN
Clock Control Logic
o T = i 9 FSCM INT
SOSCBOOST Fal-Safe FSCM Event
SOSCGAIN<1:0> Monitor .
|
NOSC<2:0>
COSC<2:0>
FCKSM<1:0> OSWEN
WDT, RTCC
Timer1, RTCC
Notes: 1. A series resistor, RS, may be required for AT strip cut crystals, or to eliminate clipping. Alternately, to increase oscillator circuit gain,
add a parallel resistor, RP.
2. The internal feedback resistor, RF, is typically in the range of 2 to 10 MQ.
3. Refer to Section 42. “Oscillators with Enhanced PLL” (DS60001250) in the “PIC32 Family Reference Manual’ for help in
determining the best oscillator components.
4. PBCLK1 divided by 2 is available on the OSC2 pin in certain clock modes.
5. Shaded regions indicate multiple instantiations of a peripheral or feature.
6. Refer to Table 37-19 in Section 37.0 “Electrical Characteristics” for frequency limitations.
7. If the DEVCFG registers are configured for a SYSCLK speed greater than 200 MHz, these PBCLKSs will be running faster than the
maximum rating when the device comes out of Reset. To ensure proper operation, firmware must start the device at a speed less
than or equal to 200 MHz, adjust the speed of the PBCLKSs, and then raise the SYSCLK speed to the desired speed.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 8-1: SYSTEM AND PERIPHERAL CLOCK DISTRIBUTION

Clock Source
= - N (2]
Peripheral | o |9 |9 |3 |3 (g (3|9 |% 2 8 & A
ElE 3|2 2/3|3/8/8(838 /38|38 /2|2|¢®
) S m o o o o o o w w L
o 14 14 14
CPU X
WDT X X
Deadman Timer x@ X
Flash X x@ x@
ADC X X XG) X
Comparator X
Crypto X
RNG X
USB X X9
CAN X
Ethernet x®
PMP X
1’c X
UART X
RTCC X | X X®@
EBI X
e X3) X
SPI X X
Timers x4 X
Output Compare X
Input Capture X
Ports X
DMA X
Interrupts X
Prefetch X
0SC2 Pin X®)

Note 1: PBCLK1 is used by system modules and cannot be turned off.
2: SYSCLK/PBCLK1 is used to fetch data from/to the Flash Controller, while the FRC clock is used for
programming.
3: Special Function Register (SFR) access only.
Timer1 only.
5: PBCLK1 divided by 2 is available on the OSC2 pin in certain clock modes.

»

8.1 Fail-Safe Clock Monitor (FSCM)

The PIC32MZ EF oscillator system includes a Fail-safe
Clock Monitor (FSCM). The FSCM monitors the
SYSCLK for continuous operation. If it detects that the
SYSCLK has failed, it switches the SYSCLK over to the
BFRC oscillator and triggers a NMI. The BFRC is an
untuned 8 MHz oscillator that will drive the SYSCLK
during FSCM event. When the NMI is executed,
software can attempt to restart the main oscillator or
shut down the system.

In Sleep mode both the SYSCLK and the FSCM halt,
which prevents FSCM detection.
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8.2 Oscillator Control Registers U
TABLE 8-2: OSCILLATOR CONFIGURATION REGISTER MAP 8
: Bits - N
)
- *A — [ Tn
E o' %:5: g fé E
2 @2
® g ?czEv 5 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 1711 16/0 §
g ¢ @ Z m
> 3
31:16 — — — — — FRCDIV<2:0> DRMEN — SLP2SPD — — — — — 0000 o
1200| OSCCON
15:0 — COSC<2:0> — NOSC<2:0> CLKLOCK — — SLPEN CF — SOSCEN | OSWEN |xx0x D
31:16] — — = = — — = = = = = = = = = — o000 Q
1210| OSCTUN o
15:0 — — — — — — — — — — TUN<5:0> 00xx o)
31:16 — — — — — PLLODIV<2:0> — PLLMULT<6:0> 01xx o
1220 | SPLLCON
15:0 — — — — — PLLIDIV<2:0> PLLICLK — — — | — | PLLRANGE<2:0> 0x0x O
31:16)] — RODIV<14:0> 0000 o
1280 | REFO1CON
150 ON — [ s OE | RslP | — [DIVSWEN| ACTIVE | — — — — ROSEL<3:0> 0000 s
31:16 ROTRIM<8:0> = = = = = = —  Joooo =
1290 | REFO1TRIM 50 | | I | I I 9000 ()
: (2]
31:16)] — RODIV<14:0> 0000 P
12A0 | REFO2CON -
150 ON — [ s OE | RslP | — [DIVSWEN| ACTIVE | — = = = ROSEL<3:0> 0000 <
31:16 ROTRIM<8:0> — — — — — — — 0000 (>3
12B0 | REFO2TRIM <
150 — - | = - | = 1T -1 =1 =1 = = = = = = = —  Joooo
31:16)] — RODIV<14:0> 0000 E
12C0| REFO3CON P
150 ON — [ s OE | RslP | — [DIVSWEN| ACTIVE | — = = = ROSEL<3:0> 0000 5_"
31:16 ROTRIM<8:0> — — — — — — — 0000
12D0 | REFO3TRIM |
150 — - | = - | = 1T - 1T =1 =1 = = = = = = = —  Joooo L
3t — RODIV<14:0> 0000 (o]
12E0 | REFO4CON a
150 ON — [ s OE | RslP | — [DIVSWEN| ACTIVE | — = = = ROSEL<3:0> 0000 -
31:16 ROTRIM<8:0> = = = = = = —  Joooo =3
12F0 | REFO4TRIM
15:0 — — — — — — — — — — — — — — — — 0000 (o]
31:16] — — = = — — = = = = = = = = = — o000
1300| PBIDIV U
15:0 — — — — PBDIVRDY — — — — PBDIV<6:0> 8801 (o)
31:16| — — — — — — — — — — — — — — — — o000 —y
1310| PB2DIV | I I =
15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801 ~*
31:16] — — = = — — = = = = = = = = = — o000
1320| PB3DIV | | | c
15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801 -
3116 — = = = = = = = = = = - [ -1 =T = —  Joooo -~
1330| PB4DIV —
15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801 m
31| — = = = = = = = = = = - | =1 =71 = —  Joooo -n
1340| PB5DIV
15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801 ~—
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. M
Note 1: All registers in this table have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for more information. Q
2: Reset values are dependent on the DEVCFGx Configuration bits and the type of reset. 3
<
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TABLE 8-2: OSCILLATOR CONFIGURATION REGISTER MAP (CONTINUED)

@ Bits —
[P S
5% 5= & 2
2g| Te |5 3
S K]

§ 5 §§ : 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 ©
£ o =
) <

31:16 — — — — — — — — — — — — — — — — 0000
1360 PB7DIV

15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8800

31:16] — = = = = = = = = = = = = = = —  |ooo0
1370 PB8DIV

15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801

31:16 — — — — — — — — — — — — SYSDIV<3:0> 0000
13C0| SLEWCON

15:0 — — — — — SLWDIV<2:0> — — — — — UPEN DNEN BUSY (0204

31:16] — = = = = = = = = = = = = = = —  |ooo0
13D0| CLKSTAT . LPRC SOSC POSC SPLL

) - - - - - - - - - RDY RDY - RDY | DIVRDY |TRCRDY 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note  1: All registers in this table have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for more information.
2: Reset values are dependent on the DEVCFGx Configuration bits and the type of reset.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-1: OSCCON: OSCILLATOR CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range |31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
] U-0 U-0 U-0 U-0 u-0 R/W-0 R/W-0 R/W-0
31:24 — — — — — FRCDIV<2:0>
R/W-0 u-0 R/W-y u-0 u-0 u-0 u-0 u-0
23:16
DRMEN — sLp2spPD(") — — — — —
] u-0 R-0 R-0 R-0 u-0 R/W-y R/W-y R/W-y
15:8 — COSC<2:0> — NOSC<2:0>
) R/W-0 u-0 u-0 R/W-0 R/W-0, HS u-0 R/W-y R/W-y
70 ICikLock — — SLPEN CF — SOSCEN | OSWEN()
Legend: y = Value set from Configuration bits on POR HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-27 Unimplemented: Read as ‘0’
bit 26-24 FRCDIV<2:0>: Internal Fast RC (FRC) Oscillator Clock Divider bits
111 = FRC divided by 256
110 = FRC divided by 64
101 = FRC divided by 32
100 = FRC divided by 16
011 = FRC divided by 8
010 = FRC divided by 4
001 = FRC divided by 2
000 = FRC divided by 1 (default setting)
bit 23 DRMEN: Dream Mode Enable bit
1 = Dream mode is enabled
0 = Dream mode is disabled
bit 22 Unimplemented: Read as ‘0’
bit 21 SLP2SPD: Sleep 2-speed Startup Control bit(1)
1 = Use FRC as SYSCLK until selected clock is ready
0 = Use the selected clock directly
bit 20-15 Unimplemented: Read as ‘0’
bit 14-12 COSC<2:0>: Current Oscillator Selection bits
111 = Internal Fast RC (FRC) Oscillator divided by FRCDIV<2:0> bits (FRCDIV)
110 = Back-up Fast RC (BFRC) Oscillator
101 = Internal Low-Power RC (LPRC) Oscillator
100 = Secondary Oscillator (Sosc)
011 = Reserved
010 = Primary Oscillator (Posc) (HS or EC)
001 = System PLL (SPLL)
000 = Internal Fast RC (FRC) Oscillator divided by FRCDIV<2:0> bits (FRCDIV)
bit 11 Unimplemented: Read as ‘0’
Note 1: The reset value for this bit depends on the setting of the IESO bit (DEVCFG1<7>). When IESO = 1, the
reset value is ‘1’. When IESO = 0, the reset value is ‘0.
Note:

Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-1: OSCCON: OSCILLATOR CONTROL REGISTER
bit 10-8 NOSC<2:0>: New Oscillator Selection bits
111 = Internal Fast RC (FRC) Oscillator divided by FRCDIV<2:0> bits (FRCDIV)
110 = Reserved
101 = Internal Low-Power RC (LPRC) Oscillator
100 = Secondary Oscillator (Sosc)
011 = Reserved
010 = Primary Oscillator (Posc) (HS or EC)
001 = System PLL (SPLL)
000 = Internal Fast RC (FRC) Oscillator divided by FRCDIV<2:0> bits (FRCDIV)

On Reset, these bits are set to the value of the FNOSC<2:0> Configuration bits (DEVCFG1<2:0>).
bit 7 CLKLOCK: Clock Selection Lock Enable bit

1 = Clock and PLL selections are locked
0 = Clock and PLL selections are not locked and may be modified

bit6-5  Unimplemented: Read as ‘0’
bit 4 SLPEN: Sleep Mode Enable bit

1 = Device will enter Sleep mode when a WAIT instruction is executed
0 = Device will enter Idle mode when a WAIT instruction is executed

bit 3 CF: Clock Fail Detect bit

1 = FSCM has detected a clock failure
0 = No clock failure has been detected

bit 2 Unimplemented: Read as ‘0’

bit 1 SOSCEN: Secondary Oscillator (Sosc) Enable bit
1 = Enable Secondary Oscillator
0 = Disable Secondary Oscillator

bit 0 OSWEN: Oscillator Switch Enable bit(!)

1 = Initiate an oscillator switch to selection specified by NOSC<2:0> bits
0 = Oscillator switch is complete

Note 1: The reset value for this bit depends on the setting of the IESO bit (DEVCFG1<7>). When IESO = 1, the
reset value is ‘1’. When IESO = 0, the reset value is ‘0.

Note:  Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-2: OSCTUN: FRC TUNING REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 u-0 u-0 u-0 U-0 u-0 U-0 u-0
31:24 — — — — — — — —
u-0 R-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 R-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
_ U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 — — TUN<5:0>(D
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-6 Unimplemented: Read as ‘0’
bit 5-0  TUN<5:0>: FRC Oscillator Tuning bits("
100000 = Center frequency -2%
100001 =
111111 =
000000 = Center frequency; Oscillator runs at nominal frequency (8 MHz)
000001 =
011110 =

011111 = Center frequency +2%

Note 1: OSCTUN functionality has been provided to help customers compensate for temperature effects on the

FRC frequency over a wide range of temperatures. The tuning step size is an approximation, and is neither
characterized nor tested.

Note:

Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-3: SPLLCON: SYSTEM PLL CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 u-o u-0 u-0 u-0 R/W-y R/W-y R/W-y
31:24
— — — — — PLLODIV<2:0>
2316 U-0 RIW-y RIW-y RIW-y RIW-y RIW-y | RIW-y | RIW-y
: — PLLMULT<6:0>
158 U-0 U-0 U-0 u-0 U-0 RWy | Rwy | Rwy
' — PLLIDIV<2:0>
-0 RIW-y U-0 U-0 U-0 U-0 RIW-y | RIW-y | RIW-y
' PLLICLK — — — — PLLRANGE<2:0>
Legend: y = Value set from Configuration bits on POR
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-27 Unimplemented: Read as ‘0’
bit 26-24 PLLODIV<2:0>: System PLL Output Clock Divider bits
111 = Reserved
110 = Reserved
101 = PLL Divide by 32
100 = PLL Divide by 16
011 = PLL Divide by 8
010 = PLL Divide by 4
001 = PLL Divide by 2
000 = Reserved
The default setting is specified by the FPLLODIV<2:0> Configuration bits in the DEVCFG2 register. Refer
to Register 34-5 in Section 34.0 “Special Features” for information.
bit 23 Unimplemented: Read as ‘0’
bit22-16 PLLMULT<6:0>: System PLL Multiplier bits
1111111 = Multiply by 128
1111110 = Multiply by 127
1111101 = Multiply by 126
1111100 = Multiply by 125
0000000 = Multiply by 1
The default setting is specified by the FPLLMULT<6:0> Configuration bits in the DEVCFG2 register. Refer
to Register 34-5 in Section 34.0 “Special Features” for information.
bit 15-11 Unimplemented: Read as ‘0’
Note 1: Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.
2: Writes to this register are not allowed if the SPLL is selected as a clock source (COSC<2:0> = 001).
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-3: SPLLCON: SYSTEM PLL CONTROL REGISTER
bit 10-8 PLLIDIV<2:0>: System PLL Input Clock Divider bits

111 = Divide by 8

110 = Divide by 7

101 = Divide by 6

100 = Divide by 5

011 = Divide by 4

010 = Divide by 3

001 = Divide by 2

000 = Divide by 1

The default setting is specified by the FPLLIDIV<2:0> Configuration bits in the DEVCFG2 register. If the

PLLICLK is set for FRC, this setting is ignored by the PLL and the divider is set for Divide-by-1. Refer to
Register 34-5 in Section 34.0 “Special Features” for information.

bit 7 PLLICLK: System PLL Input Clock Source bit

1 = FRC is selected as the input to the System PLL

0 = Posc is selected as the input to the System PLL

The POR default is specified by the FPLLICLK Configuration bit in the DEVCFG2 register. Refer to
Register 34-5 in Section 34.0 “Special Features” for information.

bit 6-3  Unimplemented: Read as ‘0’

bit2-0  PLLRANGE<2:0>: System PLL Frequency Range Selection bits
111 = Reserved
110 = Reserved
101 = 34-64 MHz
100 = 21-42 MHz
011 = 13-26 MHz
010 = 8-16 MHz
001 =5-10 MHz
000 = Bypass
The default setting is specified by the FPLLRNG<2:0> Configuration bits in the DEVCFG2 register. Refer to
Register 34-5 in Section 34.0 “Special Features” for information.

Note 1: Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.

2: Writes to this register are not allowed if the SPLL is selected as a clock source (COSC<2:0> = 001).
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-4: REFOxCON: REFERENCE OSCILLATOR CONTROL REGISTER (‘x’ = 1-4)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
3124 U-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 R/W-0 R/W-0
) — RODIV<14:8>
23:16 R/W-0 RwW-0 |  Rw-0 | Rw-0 [ Rw-0 | RWo0 | RWO0 [ RW-0
) RODIV<7:0>
_ R/W-0 U-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0,HC | R-0,HS, HC
15:8 oN( — SIDL OE RSLP() — DIVSWEN | ACTIVE™
70 U-0 u-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
' — — — — ROSEL<3:0>()
Legend: HC = Hardware Cleared = HS = Hardware Set

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

x = Bit is unknown

bit 31
bit 30-16

bit 15

bit 14
bit 13

bit 12

bit 11

bit 10
bit 9

bit 8

bit 7-4
Note 1:

Unimplemented: Read as ‘0’

RODIV<14:

0> Reference Clock Divider bits

This value specifies 1/2 period of the reference clock in the source clocks.
111111111111111 = REFO clock is Base clock frequency divided by 65,534 (32,767*2)
111111111111110 = REFO clock is Base clock frequency divided by 65,532 (32,766*2)

000000000000011 = REFO clock is Base clock frequency divided by 6 (3*2)
000000000000010 = REFO clock is Base clock frequency divided by 4 (2*2)
000000000000001 = REFO clock is Base clock frequency divided by 2 (1*2)
000000000000000 = REFO is the same frequency as Base Clock (no divider)
ON: Output Enable bit(1)

1 = Reference Oscillator module is enabled

0 = Reference Oscillator module is disabled

Unimplemented: Read as ‘0’

SIDL: Peripheral Stop in Idle Mode bit

1 = Discontinue module operation when device enters Idle mode

0 = Continue module operation in Idle mode

OE: Reference Clock Output Enable bit

1 = Reference clock is driven out on REFCLKOXx pin

0 = Reference clock is not driven out on REFCLKOX pin

RSLP: Reference Oscillator Module Run in Sleep bit(2)

1 = Reference Oscillator module output continues to run in Sleep

0 = Reference Oscillator module output is disabled in Sleep
Unimplemented: Read as ‘0’

DIVSWEN:
1 = Divider
0 = Divider

Divider Switch Enable bit
switch is in progress
switch is complete

ACTIVE: Reference Clock Request Status bit(1)

1 = Reference clock request is active

0 = Reference clock request is not active

Unimplemented: Read as ‘0’

Do not write to this register when the ON bit is not equal to the ACTIVE bit.
This bit is ignored when the ROSEL<3:0> bits = 0000 or 0001.

The ROSEL<3:0> bits should not be written while the ACTIVE bit is ‘1°, as undefined behavior may result.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-4: REFOxCON: REFERENCE OSCILLATOR CONTROL REGISTER (‘x’ = 1-4)

bit3-0  ROSEL<3:0>: Reference Clock Source Select bits®)
1111 = Reserved

1001 = BFRC

1000 = REFCLKIx

0111 = System PLL output
0110 = Reserved

0101 = Sosc

0100 = LPRC

0011 =FRC

0010 = Posc

0001 = PBCLK1

0000 = SYSCLK

Note 1: Do not write to this register when the ON bit is not equal to the ACTIVE bit.
2: This bit is ignored when the ROSEL<3:0> bits = 0000 or 0001.
3: The ROSEL<3:0> bits should not be written while the ACTIVE bit is ‘1, as undefined behavior may result.
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REGISTER 8-5: REFOxTRIM: REFERENCE OSCILLATOR TRIM REGISTER (X’ = 1-4)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 ROTRIM<8:1>
R/W-0 R-0 u-0 u-0 U-0 u-0 u-0 U-0
2316 [ROTRIM<0> | — _ _ — — — —
15:6 u-0 R-0 u-0 u-0 U-0 u-0 u-0 U-0
70 u-0 u-0 u-0 u-0 U-0 u-0 u-0 U-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-23 ROTRIM<8:0>: Reference Oscillator Trim bits

111111111 =511/512 divisor added to RODIV value
111111110 =510/512 divisor added to RODIV value

100000000 = 256/512 divisor added to RODIV value

000000010 = 2/512 divisor added to RODIV value
000000001 = 1/512 divisor added to RODIV value
000000000 = 0 divisor added to RODIV value

bit 22-0 Unimplemented: Read as ‘0’

Note 1: While the ON bit (REFOxCON<15>)is ‘1’, writes to this register do not take effect until the DIVSWEN bit is

also setto ‘1.

2: Do not write to this register when the ON bit (REFOxCON<15>) is not equal to the ACTIVE bit

(REFOXxCON<8>).

3: Specified values in this register do not take effect if RODIV<14:0> (REFOxCON<30:16>) = 0.
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REGISTER 8-6: PBxDIV: PERIPHERAL BUS ‘x’ CLOCK DIVISOR CONTROL REGISTER (X’ = 1-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
31:94 u-o u-0 u-0 u-0 u-0 U-0 u-0 u-0
2316 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
R/W-1 u-0 u-0 u-0 R-1 u-0 u-0 u-0
15:8 oN™ — — — PBDIVRDY — — —
u-o R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
70 — PBDIV<6:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-16 Unimplemented: Read as ‘0’
bit 15  ON: Peripheral Bus ‘x’ Output Clock Enable bit(")
1 = Output clock is enabled
0 = Output clock is disabled
bit 14-12 Unimplemented: Read as ‘0’
bit 11 PBDIVRDY: Peripheral Bus ‘x’ Clock Divisor Ready bit
1 = Clock divisor logic is not switching divisors and the PBxDIV<6:0> bits may be written
0 = Clock divisor logic is currently switching values and the PBxDIV<6:0> bits cannot be written
bit 10-7 Unimplemented: Read as ‘0’
bit6-0  PBDIV<6:0>: Peripheral Bus ‘x’ Clock Divisor Control bits

1111111 = PBCLKx is SYSCLK divided by 128
1111110 = PBCLKx is SYSCLK divided by 127

0000011 = PBCLKx is SYSCLK divided by 4
0000010 = PBCLKx is SYSCLK divided by 3
0000001 = PBCLKx is SYSCLK divided by 2 (default value for x # 7)
0000000 = PBCLKx is SYSCLK divided by 1 (default value for x = 7)

Note 1: The clock for peripheral bus 1 cannot be turned off. Therefore, the ON bit in the PB1DIV register cannot

be written as a ‘0.

2: For PB5DIV<PBDIV>, when USB is enabled PBCLK5 minimum frequency must be > 60Mhz.

Note:

Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced PLL”
(DS60001250) in the “PIC32 Family Reference Manual” for details.
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REGISTER 8-7:

SLEWCON: OSCILLATOR SLEW CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U0 U0 U0 U0 U0 U0 U0 U0
31:24 — — — — — — — —
_ U0 U-0 U0 U0 RIW-0 R/W-0 RIW-0 RIW-0
23:16 — — — — SYSDIV<3:0>(1)
U0 U0 U0 U0 U0 RWo [ Rwi1 | Rwo
15:8 — — — — — SLWDIV<2:0>
_ U-0 U-0 U0 U-0 U-0 R/W-1 RIW-0 R-0, HS, HC
[ — — — — — UPEN DNEN BUSY
Legend: HC = Hardware Cleared HS = Hardware Set

R = Readable bit
-n = Value at POR

W = Writable
‘1’ = Bit is set

bit

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared

X = Bit is unknown

bit 31-20 Unimplemented: Read as ‘0’
bit 19-16 SYSDIV<3:0>: System Clock Divide Control bits(!)

1111 = SYSCLK is divided by 16
1110 = SYSCLK is divided by 15

bit 15-11
bit 10-8

bit 7-3
bit 2

bit 1

bit 0

Note 1:

0010 = SYSCLK is divided by 3
0001 = SYSCLK is divided by 2
0000 = SYSCLK is not divided
Unimplemented: Read as ‘0’
SLWDIV<2:0>: Slew Divisor Steps Control bits
These bits control the maximum division steps used when slewing during a frequency change.
111 = Steps are divide by 128, 64, 32, 16, 8, 4, 2, and then no divisor
110 = Steps are divide by 64, 32, 16, 8, 4, 2, and then no divisor

101 = Steps are divide by 32, 16, 8, 4, 2, and then no divisor
100 = Steps are divide by 16, 8, 4, 2, and then no divisor

011 = Steps are divide by 8, 4, 2, and then no divisor

010 = Steps are divide by 4, 2, and then no divisor
001 = Steps are divide by 2, and then no divisor
000 = No divisor is used during slewing

Note:

The steps apply in reverse order (i.e., 2, 4, 8, etc.) during a downward frequency change.

Unimplemented: Read as ‘0’

UPEN: Upward Slew Enable bit
1 = Slewing enabled for switching to a higher frequency
0 = Slewing disabled for switching to a higher frequency
DNEN: Downward Slew Enable bit
1 = Slewing enabled for switching to a lower frequency
0 = Slewing disabled for switching to a lower frequency

BUSY: Clock Switching Slewing Active Status bit

1 = Clock frequency is being actively slewed to the new frequency

0 = Clock switch has reached its final value

The SYSDIV<3:0> bit settings are ignored if both UPEN and DNEN = 0, and SYSCLK will be divided by 1.
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REGISTER 8-8: CLKSTAT: OSCILLATOR CLOCK STATUS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/91 24/16/8/0
u-0 U-0 u-0 u-0 u-0 u-0 u-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 U-0
15:8 — — — — — — — —
70 u-0 u-0 R-0 R-0 u-0 R-0 R-0 R-0
' — — LPRCRDY | SOSCRDY — POSCRDY | DIVSPLLRDY | FRCRDY
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-6 Unimplemented: Read as ‘0’
bit 5 LPRCRDY: Low-Power RC (LPRC) Oscillator Ready Status bit
1 = LPRC is stable and ready
0 = LPRC is disabled or not operating
bit 4 SOSCRDY: Secondary Oscillator (Sosc) Ready Status bit
1 = Sosc is stable and ready
0 = Sosc is disabled or not operating
bit 3 Unimplemented: Read as ‘0’
bit 2 POSCRDY: Primary Oscillator (Posc) Ready Status bit
1 = Posc is stable and ready
0 = Posc is disabled or not operating
bit 1 DIVSPLLRDY: Divided System PLL Ready Status bit
1 = Divided System PLL is ready
0 = Divided System PLL is not ready
bit 0 FRCRDY: Fast RC (FRC) Oscillator Ready Status bit

1 = FRC is stable and ready
0 = FRC is disabled for not operating
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9.0 PREFETCH MODULE

Note: This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 41.
“Prefetch Module for Devices with L1
CPU Cache” (DS60001183) in the “PIC32
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com/PIC32).

The Prefetch module is a performance enhancing
module that is included in the PIC32MZ EF family of
devices. When running at high-clock rates, Wait states
must be inserted into Program Flash Memory (PFM)
read transactions to meet the access time of the PFM.
Wait states can be hidden to the core by prefetching
and storing instructions in a temporary holding area
that the CPU can access quickly. Although the data
path to the CPU is 32 bits wide, the data path to the
PFM is 128 bits wide. This wide data path provides the
same bandwidth to the CPU as a 32-bit path running at
four times the frequency.

FIGURE 9-1:

The Prefetch module holds a subset of PFM in
temporary holding spaces known as lines. Each line
contains a tag and data field. Normally, the lines hold a
copy of what is currently in memory to make
instructions or data available to the CPU without Flash
Wait states.

The following are key features of the Prefetch module:
* 4x16 byte fully-associative lines

* One line for CPU instructions

* One line for CPU data

» Two lines for peripheral data

* 16-byte parallel memory fetch

» Configurable predictive prefetch

» Error detection and correction

A simplified block diagram of the Prefetch module is
shown in Figure 9-1.

PREFETCH MODULE BLOCK DIAGRAM

SYSCLK

T

Bus Control

CPU

Line Control

‘ > Prefetch Buffer >

Tag Data

CPU

Program Flash Memory (PFM)
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9.1 Prefetch Control Registers
TABLE 9-1: PREFETCH REGISTER MAP

ﬁ Bits
s®| &= & 8
o ) < 0
B BE | & &
§ ';.'; & 2 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
- o <
t
S
31:16 — — — — — PFMSECEN — — — — — — — — — — 0000
0000 | PRECON
15:0 — — — — — — — — — — PREFEN<1:0> — PFMWS<2:0> 0007
31:16 — — — — PFMDED | PFMSEC — — — — — — — — | — | — 0000
0010 | PRESTAT
15:0 — — — — — — — — PFMSECCNT<7:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for
more information.
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REGISTER 9-1: PRECON: PREFETCH MODULE CONTROL REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 U-0 U-0 U-0 U-0 R/W-0 u-0 U-0
31:24
— — — — — PFMSECEN — —
U-0 U-0 U-0 u-0 U-0 u-0 u-0 U-0
23:16
U-0 U-0 U-0 u-0 U-0 u-0 u-0 U-0
15:8
70 U-0 U-0 R/W-0 R/W-0 U-0 R/W-1 R/W-1 R/W-1
' — — PREFEN<1:0> — PFMWS<2:0>(1)
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1"’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-27 Unimplemented: Read as ‘0’

bit 26 PFMSECEN: Flash SEC Interrupt Enable bit
1 = Generate an interrupt when the PFMSEC bit (PRESTAT<26>) is set
0 = Do not generate an interrupt when the PFMSEC bit is set

bit 25-6 Unimplemented: Read as ‘0’

bit 5-4 PREFEN<1:0>: Predictive Prefetch Enable bits

11 = Enable predictive prefetch for any address

10 = Enable predictive prefetch for CPU instructions and CPU data
01 = Enable predictive prefetch for CPU instructions only

00 = Disable predictive prefetch

bit 3 Unimplemented: Read as ‘0’

bit 2-0 PFMWS<2:0>: PFM Access Time Defined in Terms of SYSCLK Wait States bits(1)
111 = Seven Wait states

010 = Two Wait states
001 = One Wait state
000 = Zero Wait states

Note 1: Forthe Wait states to SYSCLK relationship, refer to Table 37-13 in Section37.0 “Electrical
Characteristics”.
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REGISTER 9-2: PRESTAT: PREFETCH MODULE STATUS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
31:24 U-0 U-0 U-0 u-0 R/W-0, HS R/W-0, HS U-0 U-0
' — — — — PFMDED | PFMSEC — —
U-0 U-0 U-0 u-0 u-0 U-0 U-0 U-0
23:16
U-0 U-0 U-0 u-0 U-0 U-0 U-0 U-0
15:8
7.0 R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS
' PFMSECCNT<7:0>
Legend: HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-28 Unimplemented: Read as ‘0’

bit 27 PFMDED: Flash Double-bit Error Detected (DED) Status bit

This bit is set in hardware and can only be cleared (i.e., set to ‘0’) in software.
1 = ADED error has occurred
0 = ADED error has not occurred

bit 26 PFMSEC: Flash Single-bit Error Corrected (SEC) Status bit

1 = ASEC error occurred when PFMSECCNT<7:0> was equal to zero
0 = A SEC error has not occurred

bit 25-8 Unimplemented: Read as ‘0’

bit 7-0 PFMSECCNT<7:0>: Flash SEC Count bits
11111111 -00000000 = SEC count
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10.0 DIRECT MEMORY ACCESS
(DMA) CONTROLLER

Note: This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 31.
“Direct Memory Access (DMA) Control-
ler” (DS60001117) in the “PIC32 Family
Reference Manual”, which is available

from the Microchip web site

(www.microchip.com/PIC32).

The Direct Memory Access (DMA) Controller is a bus
host module useful for data transfers between different
devices without CPU intervention. The source and
destination of a DMA transfer can be any of the
memory mapped modules existent in the device such
as SPI, UART, PMP, etc., or memory itself.

The following are key features of the DMA Controller:

 Eight identical channels, each featuring:

- Auto-increment source and destination
address registers

- Source and destination pointers

- Memory to memory and memory to
peripheral transfers

» Automatic word-size detection:
- Transfer granularity, down to byte level

- Bytes need not be word-aligned at source and
destination

» Fixed priority channel arbitration

Flexible DMA channel operating modes:

- Manual (software) or automatic (interrupt) DMA
requests

- One-Shot or Auto-Repeat Block Transfer modes
- Channel-to-channel chaining
Flexible DMA requests:

- A DMA request can be selected from any of the
peripheral interrupt sources

- Each channel can select any (appropriate)
observable interrupt as its DMA request source

- A DMA transfer abort can be selected from any
of the peripheral interrupt sources

- Up to 2-byte Pattern (data) match transfer
termination

Multiple DMA channel status interrupts:

- DMA channel block transfer complete

- Source empty or half empty

- Destination full or half full

- DMA transfer aborted due to an external event
Invalid DMA address generated

DMA debug support features:

- Most recent error address accessed by a DMA
channel

- Most recent DMA channel to transfer data
CRC Generation module:

- CRC module can be assigned to any of the
available channels

- CRC module is highly configurable

FIGURE 10-1: DMA BLOCK DIAGRAM
1
INT Controller System IRQ
—
r— " — - — — — JdJd-Vv— — — — — — — — — T
[ 3 DMA | sYsCLK

Peripheral Bus Address Decoder Channel 0 Control |« Iy ¢ I
I I
I I

| Channel 1 Control [<3(l; Y |qp| Bus System Bus + Bus Arbitration
| Interface |
I I2 |
I I
Global Control Channel n Control [l |

(DMACON) \
—I\/K| 2 |
I I
Channel Priority

I Arbitration I
L i
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10.1 DMA Control Registers
TABLE 10-1: DMA GLOBAL REGISTER MAP
? Bits
L= . o 2
¥ & 2 2
| GE | & g
§ E &»g = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 =
~ om <
t
5
31:16 — — — — — — — — — — — — — — — — 0000
1000 DMACON
15:0 ON — — SUSPEND|DMABUSY/ — — — — — — — — — — — 0000
1010| DMASTAT 31:16| RDWR — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — — — — DMACH<2:0> 0000
31:16 0000
1020 | DMAADDR DMAADDR<31:0>
15:0 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note

1: All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for
more information.

TABLE 10-2:

DMA CRC REGISTER MAP

§ Bits
o= — (] i)
34| &% | 2 2
<% 5 € ]
§ = §§ 5 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 n=:
- o <
t
5
1030 | DCRCCON 31:16 — — BYTO<1:0> WBO — — BITO — — — — — — — — 0000
15:0 — — — PLEN<4:0> CRCEN [CRCAPP | CRCTYP — — CRCCH<2:0> 0000
31:16 0000
1040 [DCRCDATA DCRCDATA<31:0>
15:0 0000
31:16 0000
1050 [ DCRCXOR DCRCXOR<31:0>
15:0 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP
2 Bits
[ —_— o )
T H o= =] o
T o s »
<o E 1 b4
§ & &Nz" = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
£~ o <
S
31:16 CHPIGN<7:0> — — — — — — — — 0000
1060 | DCHOCON
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
DCHOECON
1070 15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FF00
1080| DCHOINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE {0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF [0000
31:16 0000
1090 | DCHOSSA CHSSA<31:0>
15:0 0000
31:16 0000
10A0| DCHODSA CHDSA<31:0>
15:0 0000
31116 — = [ = 1T =1 = — - | =1 = — — — — — — | — Joooo
10B0| DCHOSSIZ
15:0 CHSSIZ<15:0> 0000
31:16] — = | = 1T =1 = — = | =1 = — — — — — — [ — Toooo
10C0| DCHODSIZ
15:0 CHDSIZ<15:0> 0000
31:16] — = [ = 1T =1 = — - | =1 = — — — — — — | — Joooo
10D0|DCHOSPTR
15:0 CHSPTR<15:0> 0000
31:16] — = | = 1T =1 = — = | =1 = — — — — — — [ — Toooo
10E0 |DCHODPTR
15:0 CHDPTR<15:0> 0000
31116 — = [ = 1T =1 = — - | =1 = — — — — — — | — Joooo
10F0 | DCHOCSIZ
15:0 CHCSIZ<15:0: 0000
31:16] — = | = 1T =1 = — = | =1 = — — — — — — [ — Toooo
1100 |DCHOCPTR
15:0 CHCPTR<15:0> 0000
31116 — = [ = 1T =1 = — - | =1 = — — — — — — | — Joooo
1110 | DCHODAT
15:0 CHPDAT<15:0> 0000
1:1 : — — — — — — — —
1120| DcH1con |21 CHPIGN<7:0> | 0000
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
1130 IocH1ECON 31:16 — — — — — — — — CHAIRQ<7:0> 00FF
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFO0O
1140 | DCHINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE (0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF [0000
31:16 0000
1150 | DCH1SSA CHSSA<31:0>
15:0 0000
1:1
1160 | DCH1DSA 31:16 CHDSA<31:0> 0000
15:0 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note

1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for
more information.
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED) o)
- - —
Bits
8_| o . )
z® < 2 5 w
3| e § 2 N
<o DE 4 &
§ = &"z“ ™ 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 = 3
g~ o < N
s
1170 | DoH1ssiz P18l = — — — — — — — — — — — — — — — 0009 o
15:0 CHSSIZ<15:0> 0000 g_
1:1 — — — — — — — — — — — — — — — —
1180 | DCH1DSIZ |10 | | | | | | | | 0090 ®
15:0 CHDSIZ<15:0> 0000 o
1190 |[DCH1SPTRISLIO] = | -l -1 -T1T-T=-7T=-1T=-1 = — — — — — — — 10000 Y
15:0 CHSPTR<15:0> 0000 8
1:1 — — — — — — — — — — — — — — — —
11A0 [DCHIDPTR L | | | | | | | | 0000 (@)
15:0 CHDPTR<15:0> 0000 o
ste] — | — | — [ — [ = | = 1T =T =1 = = = = = = = —  Joooo 3
11B0| DCH1CSIZ
15:0 CHCSIZ<15:0> 0000 =
1:1 — — — — — — — — — — — — — — — —
11C0|DCHICPTR [ | | | | | | | | 0000 g
15:0 CHCPTR<15:0> 0000 —.
sl — | — | — [ — [ = | = 1T =T =1 = = = = = = = —  Joooo <
11D0| DCH1DAT
15:0 CHPDAT<15:0> 0000 =iy
31:16 CHPIGN<7:0> — — — — — — — — o000 <
11E0 | DCH2CON
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000 E
31:16| — — — — — — — — CHAIRQ<7:0> 00FF =
11F0 |DCH2ECON =5
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FF0O0
1200| DCH2INT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE 0000 M
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF (0000 (o]
31:16 0000 Q
1210 | DCH2SSA CHSSA<31:0> -
15:0 0000 5'
31:16 0000 e}
1220 | DCH2DSA CHDSA<31:0>
15:0 0000 -U
31116 — = = = = = = = = = = = = = = — o000
1230 | DCH2SSIZ I I | | I I I I o
15:0 CHSSIZ<15:0> 0000 5'
1240| DCH2DSIZ |28 = | - -1 =-1T-T=-71T=-1T=-1= — — — — — — — 0009 -
15:0 CHDSIZ<15:0> 0000 cC
3116 — = = = = = = = = = = = = = = — o000
1250 |DCH2SPTR | | | | | | | | =4
15:0 CHSPTR<15:0> 0000 =
. — — — — — — — — — — — — — — — — —
1260 |DCH2DPTR[ S0 | | | | | | | | 0909 m
15:0 CHDPTR<15:0> 0000 -n
31116 — = = = = = = = = = = = = = = — o000 ~
1270 | DCH2CSIZ I I | | I I I I
15:0 CHCSIZ<15:0> 0000 M
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Q
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for 3
more information. —
<
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED)
? Bits
L= . o @
T ) =g ]
T »Q H @
<o| BE [ &
§ = &"z“ ™ 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
~ om <
t
S
31:16 — — — — — — — — — — — — — — — — 0000
1280 |DCH2CPTR
15:0 CHCPTR<15:0> 0000
3116]  — - | - 1 =1 = — — | = 1 = — — | = — | = — | = Joooo
1290 | DCH2DAT
15:0 CHPDAT<15:0> 0000
31:16 CHPIGN<7:0> — — — — — — — | — Joooo
12A0| DCH3CON
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
12B0 [DCH3ECON Q
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FF00
1200| DCH3INT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE |0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF (0000
1:1
12D0| DCH3SSA 31:16 CHSSA<31:0> 0000
15:0 0000
31:16 0000
12E0| DCH3DSA CHDSA<31:0>
15:0 0000
31116 — = | = 1T =1 = = = | =1 = = = | = = | = — [ — Toooo
12F0| DCH 1z
0] DCH3SS 15:0 CHSSIZ<15:0> 0000
31:16] — = I = 1T =1 = = — | =1 = = — [ = — [ = — | — Joooo
1300 | DCH3DSIZ
15:0 CHDSIZ<15:0> 0000
31116 — = | = 01T =1 = = = | =1 = = = | = = | = — [ — Toooo
1310 |DCH3SPTR
310/DCH3S 15:0 CHSPTR<15:0> 0000
31:16] — = I = 1T =1 = = — | =1 = = — [ = — [ = — | — Joooo
1320 |DCH3DPTR
15:0 CHDPTR<15:0> 0000
31116 — = | = 01T =1 = = = | =1 = = = | = = | = — [ — Toooo
1 DCH 1z
330 DCH3CS 15:0 CHCSIZ<15:0> 0000
31:16] — = I = 1T =1 = = — | =1 = = — [ = — [ = — | — Joooo
1340 |DCH3CPTR
15:0 CHCPTR<15:0> 0000
31116  — = | = 01T =1 = = = | =1 = = = | = = | = — [ — Toooo
1 DCH3DAT
350 DCH3 15:0 CHPDAT<15:0> 0000
31:16 CHPIGN<7:0> — — — — — — — | — oooo
1360 | DCH4CON
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
1370 |DCH4ECON Q
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FF00
1380 | DCHAINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE {0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF (0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 10-3:

DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED)

? Bits
L= . ] )
T o< o @
e} - » O E (7]
<o DE 4 &
§ = &"z‘ ™ 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
~ oM <
t
b
31:16 0000
1390 | DCH4SSA CHSSA<31:0>
15:0 0000
31:16 0000
13A0| DCH4DSA CHDSA<31:0>
15:0 0000
sl — | — | — [ = [ = | =1 =T =1 = — — — — — — —  Joooo
13B0| DCH4SSIZ
15:0 CHSSIZ<15:0> 0000
el — [ — [ = [ =1 =T =T =1 =1 = — — — — — — — o000
13C0| DCH4DsSIZ
15:0 CHDSIZ<15:0> 0000
sl — | — | — [ = [ = | = 1T =T =1 = — — — — — — —  Joooo
13D0|DCH4SPTR
15:0 CHSPTR<15:0> 0000
el — [ — [ = [ =1 =T =T =171 =71 = — — — — — — — o000
13E0|DCH4DPTR
15:0 CHDPTR<15:0> 0000
sl — | — | — [ = [ = | =1 =1 =1 = — — — — — — —  Joooo
13F0| DCH4CSIZ
15:0 CHCSIZ<15:0> 0000
el — [ — [ = [ =1 =T =T =171 =71 = — — — — — — — o000
1400 [DCH4CPTR
15:0 CHCPTR<15:0> 0000
1410| DCH4DAT 22181 = | - -1 =-T7T-T=-7T=-1T=-1 = — — — — — — — 0009
15:0 CHPDAT<15:0> 0000
31:16 CHPIGN<7:0> — — — — — — — — 0000
1420 | DCH5CON
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
1430 |DCH5ECON 31:16 — — — — — — — — CHAIRQ<7:0> 00FF
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FF00
1440| DCHSINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE (0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF [0000
31:16 0000
1450 | DCH5SSA CHSSA<31:0>
15:0 0000
1:1
1460 | DCH5DSA 31:16 CHDSA<31:0> 0000
15:0 0000
ste] — | — | — [ — [ = | = 1T =T =1 = = = = = = = —  Joooo
1470 | DCH5SSIZ
15:0 CHSSIZ<15:0> 0000
el — [ — [ = [ =17 =T =T =1 =1 = = = = = = = —  |oooo
1480 | DCH5DSIZ
80| DCHSDS 15:0 CHDSIZ<15:0> 0000
sl — | — | — [ — [ = | = 1T =T =1 = = = = = = = —  Joooo
1490 [DCH5SPTR
15:0 CHSPTR<15:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED)
? Bits
L= . o @
T o =2 @
S« oo 5 e
<o| BE [ &
§ E &#‘z“ = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 =
=1 m <
£
S
140 |DCHEDPTRISM6]L = — — — — — — — — — — — — — — — 0009
15:0 CHDPTR<15:0> 0000
31:16] — = | = 1T =1 = = I =1 =1 = — — = | = — — [ — Toooo
14B0 | DCH5CSIZ
15:0 CHCSIZ<15:0> 0000
31116 — = [ = 1T =1 = = [ =101 =1 = — — = | = — — | — Joooo
14C0|DCH5CPTR
15:0 CHCPTR<15:0> 0000
31:16] — = | = 1T =1 = = I =1 =1 = — — = | = — — [ — Toooo
14D0| DCHS5DAT
15:0 CHPDAT<15:0> 0000
31:16 CHPIGN<7:0> — — — — — — — | — Joooo
14E0| DCH6CON
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
14F0 |IDCH6ECON Q
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FF0O0
1500 DCHBINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE |0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF [0000
31:16 0000
1510 | DCH6SSA CHSSA<31:0>
15:0 0000
31:16 0000
1520 | DCH6DSA CHDSA<31:0>
15:0 0000
31116 — = | = 01T =1 = T = = = | = = — [ — Toooo
1 DCH 1z
530| DCHBSS 15:0 CHSSIZ<15:0> 0000
31:16] — = I = 1T =1 = — [ =1 =1 = = = — [ = = — | — Joooo
1540 | DCH6DSIZ
15:0 CHDSIZ<15:0> 0000
31116 — = | = 01T =1 = T = = = | = = — [ — Toooo
1 DCH6SPTR
5501 DCHeS 15:0 CHSPTR<15:0> 0000
31:16] — = I = 1T =1 = — [ =1 =1 = = = — [ = = — | — Joooo
1560 |DCH6DPTR
15:0 CHDPTR<15:0> 0000
31116  — = | = 01T =1 = T = = = | = = — [ — Toooo
1570 | DCH 1z
570] DCHBCS 15:0 CHCSIZ<15:0> 0000
31:16] — = I = 1T =1 = — [ =1 =1 = = = — [ = = — | — Joooo
1580 |DCH6CPTR
15:0 CHCPTR<15:0> 0000
31116  — = | = 01T =1 = T = = = | = = — [ — Toooo
1 DCH6DAT
590| DCHE 15:0 CHPDAT<15:0> 0000
31:16 CHPIGN<7:0> — — — — — — — | — oooo
15A0| DCH7CON
150 |[CHBUSY| — [cHPIGNEN] — [cHPATLEN] — | — [CHCHNS| CHEN | CHAED | CHCHN | CHAEN | — |CHEDET| CHPRI<1:0>  [0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED)
? Bits
L= . o )
T ¥ g =2 ©
T« wo s n
Lo | HE o &
§ g &"z“ ™ 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
~ om <
t
S
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
15B0 |DCH7ECON
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
15c0| DCHTINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE (0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF [0000
31:16 0000
15D0| DCH7SSA CHSSA<31:0>
15:0 0000
31:16 0000
15E0| DCH7DSA CHDSA<31:0>
15:0 0000
31116 — = — = [ = — - | =1 = — — — — — — —  Joooo
15F0| DCH7SSIZ
15:0 CHSSIZ<15:0 0000
31:16] — — — — | = — = | =1 = — — — — — — — o000
1600 | DCH7DSIZ
15:0 CHDSIZ<15:0> 0000
31116 — = — = [ = — - | =1 = — — — — — — —  Joooo
1610 [DCH7SPTR
15:0 CHSPTR<15:0> 0000
31:16] — — — — | = — = | =1 = — — — — — — — o000
1620 [DCH7DPTR
15:0 CHDPTR<15:0> 0000
31116 — = — = [ = — - | =1 = — — — — — — —  Joooo
1630 | DCH7CSIZ
15:0 CHCSIZ<15:0> 0000
31:16] — — — — | = — = | =1 = — — — — — — — o000
1640 [DCH7CPTR
15:0 CHCPTR<15:0> 0000
1650 | DCH7DAT ool = — — - | = — -1 = [ = — — — — — — — 0009
15:0 CHPDAT<15:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 10-1: DMACON: DMA CONTROLLER CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 u-0 u-0 u-0 U-0 U-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R/W-0 u-0 u-0 R/W-0 R/W-0 u-0 u-0 u-0
’ ON — — SUSPEND | DMABUSY — — —
U-0 u-0 u-0 U-0 U-0 u-0 u-0 u-0
7:0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15 ON: DMA On bit

1 = DMA module is enabled
0 = DMA module is disabled

bit 14-13 Unimplemented: Read as ‘0’
bit 12 SUSPEND: DMA Suspend bit

1 = DMA transfers are suspended to allow CPU uninterrupted access to data bus
0 = DMA operates normally

bit 11 DMABUSY: DMA Module Busy bit

1 = DMA module is active and is transferring data
0 = DMA module is disabled and not actively transferring data

bit 10-0 Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 10-2: DMASTAT: DMA STATUS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
31:24 R-0 u-0 u-0 u-0 u-0 U-0 u-0 u-0
’ RDWR — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 U-0 u-0 u-0
15:8 — — — — — — — —
20 u-0 u-0 U-0 u-0 u-0 R-0 R-0 R-0
’ — — — — — DMACH<2:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 RDWR: Read/Write Status bit

1 = Last DMA bus access when an error was detected was a read
0 = Last DMA bus access when an error was detected was a write

bit 30-3 Unimplemented: Read as ‘0’
bit 2-0 DMACH<2:0>: DMA Channel bits
These bits contain the value of the most recent active DMA channel when an error was detected.

REGISTER 10-3: DMAADDR: DMA ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
_ R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
31:24 DMAADDR<31:24>
R-0 | ro | rRo | RO | RO | RO | RO | RO
23:16
DMAADDR<23:16>
' R-0 | ro [ RO | RO [ RO | RO [ RO [ RO
15:8 DMAADDR<15:8>
_ RO | R0 | rRo | rRo | RrRo [ RO | RO | RO
70 DMAADDR<7:0>

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 DMAADDR<31:0>: DMA Module Address bits
These bits contain the address of the most recent DMA access when an error was detected.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 10-4: DCRCCON: DMA CRC CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 R/W-0 R/W-0 R/W-0 u-0 U-0 R/W-0
31:24 — — BYTO<1:0> wso™ — — BITO
23:16 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 — — — PLEN<4:0>
. R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-0 | R/W-0 | R/W-0
70 CRCEN | CRCAPP() | CRCTYP — — CRCCH<2:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-30 Unimplemented: Read as ‘0’

bit 29-28 BYTO<1:0>: CRC Byte Order Selection bits
11 = Endian byte swap on half-word boundaries (i.e., source half-word order with reverse source byte order
per half-word)
10 = Swap half-words on word boundaries (i.e., reverse source half-word order with source byte order per
half-word)
01 = Endian byte swap on word boundaries (i.e., reverse source byte order)
00 = No swapping (i.e., source byte order)
bit27  WBO: CRC Write Byte Order Selection bit(")
1 = Source data is written to the destination re-ordered as defined by BYTO<1:0>
0 = Source data is written to the destination unaltered
bit 26-25 Unimplemented: Read as ‘0’
bit 24 BITO: CRC Bit Order Selection bit
When CRCTYP (DCRCCON<5>) = 1 (CRC module is in IP Header mode):
1 = The IP header checksum is calculated Least Significant bit (LSb) first (i.e., reflected)
0 = The IP header checksum is calculated Most Significant bit (MSb) first (i.e., not reflected)

When CRCTYP (DCRCCON<5>) = 0 (CRC module is in LFSR mode):

1 = The LFSR CRC is calculated Least Significant bit first (i.e., reflected)
0 = The LFSR CRC is calculated Most Significant bit first (i.e., not reflected)

bit 23-13 Unimplemented: Read as ‘0’

bit 12-8  PLEN<4:0>: Polynomial Length bits(!)
When CRCTYP (DCRCCON<5>) = 1 (CRC module is in IP Header mode):
These bits are unused.

When CRCTYP (DCRCCON<5>) = 0 (CRC module is in LFSR mode):
Denotes the length of the polynomial — 1.
bit 7 CRCEN: CRC Enable bit

1 = CRC module is enabled and channel transfers are routed through the CRC module
0 = CRC module is disabled and channel transfers proceed normally

Note 1: When WBO = 1, unaligned transfers are not supported and the CRCAPP bit cannot be set.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 10-4: DCRCCON: DMA CRC CONTROL REGISTER (CONTINUED)

bit 6 CRCAPP: CRC Append Mode bit("
1 = The DMA transfers data from the source into the CRC but NOT to the destination. When a block transfer
completes the DMA writes the calculated CRC value to the location given by CHxDSA
0 = The DMA transfers data from the source through the CRC obeying WBO as it writes the data to the
destination

bit 5 CRCTYP: CRC Type Selection bit

1 = The CRC module will calculate an IP header checksum
0 = The CRC module will calculate a LFSR CRC

bit 4-3 Unimplemented: Read as ‘0’
bit 2-0 CRCCH<2:0>: CRC Channel Select bits

111 = CRC is assigned to Channel 7
110 = CRC is assigned to Channel 6
101 = CRC is assigned to Channel 5
100 = CRC is assigned to Channel 4
011 = CRC is assigned to Channel 3
010 = CRC is assigned to Channel 2
001 = CRC is assigned to Channel 1
000 = CRC is assigned to Channel 0

Note 1: When WBO = 1, unaligned transfers are not supported and the CRCAPP bit cannot be set.
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REGISTER 10-5:

DCRCDATA: DMA CRC DATA REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ R/W-0 R/W-0 R/W-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 DCRCDATA<31:24>
' rRwo | Rwo [ RrRwo [ RrRwo [ RrRwo | Rwo [ Rwo [ RWo
23:16 DCRCDATA<23:16>
_ rRwo | Rrwo | RrRwo | RrRwo | RrRwo [ Rwo | Rwo | RWo
158 DCRCDATA<15:8>
_ rRwo | Rwo [ RrRwo | Rwo | Rwo | Rwo [ Rwo | RWo
0 DCRCDATA<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0

DCRCDATA<31:0>: CRC Data Register bits

Writing to this register will seed the CRC generator. Reading from this register will return the current value of
the CRC. Bits greater than PLEN will return ‘0’ on any read.

When CRCTYP (DCRCCON<5>) = 1 (CRC module is in IP Header mode):
Only the lower 16 bits contain IP header checksum information. The upper 16 bits are always ‘0’. Data written
to this register is converted and read back in 1’'s complement form (i.e., current IP header checksum value).

When CRCTYP (DCRCCON<5>) = 0 (CRC module is in LFSR mode):
Bits greater than PLEN will return ‘0’ on any read.

REGISTER 10-6:

DCRCXOR: DMA CRCXOR ENABLE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
. RIW-0 R/W-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0
31:24 DCRCXOR<31:24>
_ rRwo [ Rwo | Rwo [ RrRwo [ Rrwo | RrRwo | Rwo [ RWo
23:16 DCRCXOR<23:16>
' Rwo | Rwo | Rwo [ Rwo [ RrRwo | Rwo | Rw-o [ RW-
15:8 DCRCXOR<15:8>
_ Rwo | Rwo | Rwo | RrRwo | Rwo | Rwo | Rwo [ Rwo
70 DCRCXOR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0

DCRCXOR<31:0>: CRC XOR Register bits

When CRCTYP (DCRCCON<5>) = 1 (CRC module is in IP Header mode):
This register is unused.

When CRCTYP (DCRCCON<5>) = 0 (CRC module is in LFSR mode):

1 = Enable the XOR input to the Shift register

0 = Disable the XOR input to the Shift register; data is shifted in directly from the previous stage in
the register
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REGISTER 10-7: DCHxCON: DMA CHANNEL x CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
41:94 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

' CHPIGN<7:0>
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R/W-0 u-0 R/W-0 u-0 R/W-0 u-0 u-0 R/W-0
’ CHBUSY — CHIPGNEN — CHPATLEN — — CHCHNS™
70 R/W-0 R/W-0 R/W-0 R/W-0 u-0 R-0 R/W-0 R/W-0
' CHEN®@ | CHAED CHCHN CHAEN - CHEDET CHPRI<1:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-24 CHPIGN<7:0>: Channel Register Data bits
Pattern Terminate mode:
Any byte matching these bits during a pattern match may be ignored during the pattern match determina-
tion when the CHPIGNEN bit is set. If a byte is read that is identical to this data byte, the pattern match
logic will treat it as a “don’t care” when the pattern matching logic is enabled and the CHPIGEN bit is set.
bit 23-16 Unimplemented: Read as ‘0’
bit 15 CHBUSY: Channel Busy bit
1 = Channel is active or has been enabled
0 = Channel is inactive or has been disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 CHPIGNEN: Enable Pattern Ignore Byte bit
1 = Treat any byte that matches the CHPIGN<7:0> bits as a “don’t care” when pattern matching is enabled
0 = Disable this feature
bit 12 Unimplemented: Read as ‘0’
bit 11 CHPATLEN: Pattern Length bit
1 = 2 byte length
0 = 1 byte length
bit 10-9  Unimplemented: Read as ‘0’
bit 8 CHCHNS: Chain Channel Selection bit(")
1 = Chain to channel lower in natural priority (CH1 will be enabled by CH2 transfer complete)
0 = Chain to channel higher in natural priority (CH1 will be enabled by CHO transfer complete)
bit 7 CHEN: Channel Enable bit(2)
1 = Channel is enabled
0 = Channel is disabled
bit 6 CHAED: Channel Allow Events If Disabled bit
1 = Channel start/abort events will be registered, even if the channel is disabled
0 = Channel start/abort events will be ignored if the channel is disabled
bit 5 CHCHN: Channel Chain Enable bit
1 = Allow channel to be chained
0 = Do not allow channel to be chained
Note 1: The chain selection bit takes effect when chaining is enabled (i.e., CHCHN = 1).
2:  When the channel is suspended by clearing this bit, the user application should poll the CHBUSY bit (if

available on the device variant) to see when the channel is suspended, as it may take some clock cycles
to complete a current transaction before the channel is suspended.
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REGISTER 10-7: DCHxCON: DMA CHANNEL x CONTROL REGISTER (CONTINUED)
bit 4 CHAEN: Channel Automatic Enable bit
1 = Channel is continuously enabled, and not automatically disabled after a block transfer is complete
0 = Channel is disabled on block transfer complete
bit 3 Unimplemented: Read as ‘0’
bit 2 CHEDET: Channel Event Detected bit
1 = An event has been detected
0 = No events have been detected
bit 1-0 CHPRI<1:0>: Channel Priority bits
11 = Channel has priority 3 (highest)
10 = Channel has priority 2
01 = Channel has priority 1
00 = Channel has priority O

Note 1: The chain selection bit takes effect when chaining is enabled (i.e., CHCHN = 1).

2: When the channel is suspended by clearing this bit, the user application should poll the CHBUSY bit (if
available on the device variant) to see when the channel is suspended, as it may take some clock cycles
to complete a current transaction before the channel is suspended.
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REGISTER 10-8:

DCHxECON: DMA CHANNEL x EVENT CONTROL REGISTER

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 U-0 U-0 U-0 U0 U-0 U-0 U-0
31:24 — — — — — — — —
_ R/W-1 R/W-1 R/W-1 R/W-1 RIW-1 R/W-1 R/W-1 R/W-1
23:16 CHAIRQ<7:0>(1)
. R/W-1 R/W-1 RW-1 | RW-1 | rRw-1 [ RWA R/W-1 R/W-1
15:8 CHSIRQ<7:0>("
_ S-0 S-0 R/W-0 R/W-0 R/W-0 u-0 u-0 u-o
70 CFORCE CABORT PATEN SIRQEN AIRQEN — — —
Legend: S = Settable bit

x = Bit is unknown

bit 31-24 Unimplemented: Read as ‘0’
bit 23-16 CHAIRQ<7:0>: Channel Transfer Abort IRQ bits("

bit 15-8

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2-0

Note 1:

11111111 = Interrupt 255 will abort any transfers in progress and set CHAIF flag

00000001 = Interrupt 1 will abort any transfers in progress and set CHAIF flag
00000000 = Interrupt O will abort any transfers in progress and set CHAIF flag

CHSIRQ<7:0>: Channel Transfer Start IRQ bits{"
11111111 = Interrupt 255 will initiate a DMA transfer

00000001 = Interrupt 1 will initiate a DMA transfer
00000000 = Interrupt O will initiate a DMA transfer

CFORCE: DMA Forced Transfer bit

1 = ADMA transfer is forced to begin when this bit is written to a ‘1’

0 = This bit always reads ‘0’
CABORT: DMA Abort Transfer bit

1 = ADMA transfer is aborted when this bit is written to a ‘1’
0 = This bit always reads ‘0’

PATEN: Channel Pattern Match Abort Enable bit

1 = Abort transfer and clear CHEN on pattern match
0 = Pattern match is disabled

SIRQEN: Channel Start IRQ Enable bit

1 = Start channel cell transfer if an interrupt matching CHSIRQ occurs
0 = Interrupt number CHSIRQ is ignored and does not start a transfer

AIRQEN: Channel Abort IRQ Enable bit

1 = Channel transfer is aborted if an interrupt matching CHAIRQ occurs
0 = Interrupt number CHAIRQ is ignored and does not terminate a transfer

Unimplemented: Read as ‘0’

See Table 7-2: “Interrupt IRQ, Vector, and Bit Location” for the list of available interrupt IRQ sources.
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REGISTER 10-9:

DCHxINT: DMA CHANNEL x INTERRUPT CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 U-0 u-0 U-0 u-0
31:24 — — — — — — — —
2316 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CHSDIE CHSHIE CHDDIE CHDHIE CHBCIE CHCCIE CHTAIE CHERIE
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
7.0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CHSDIF CHSHIF CHDDIF CHDHIF CHBCIF CHCCIF CHTAIF CHERIF
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-24 Unimplemented: Read as ‘0’

bit 23 CHSDIE: Channel Source Done Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 22 CHSHIE: Channel Source Half Empty Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 21 CHDDIE: Channel Destination Done Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 20 CHDHIE: Channel Destination Half Full Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 19 CHBCIE: Channel Block Transfer Complete Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 18 CHCCIE: Channel Cell Transfer Complete Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 17 CHTAIE: Channel Transfer Abort Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 16 CHERIE: Channel Address Error Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 15-8 Unimplemented: Read as ‘0’
bit 7 CHSDIF: Channel Source Done Interrupt Flag bit
1 = Channel Source Pointer has reached end of source (CHSPTR = CHSSIZ)
0 = No interrupt is pending
bit 6 CHSHIF: Channel Source Half Empty Interrupt Flag bit

1 = Channel Source Pointer has reached midpoint of source (CHSPTR = CHSSIZ/2)
0 = No interrupt is pending
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REGISTER 10-9: DCHXINT: DMA CHANNEL x INTERRUPT CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

CHDDIF: Channel Destination Done Interrupt Flag bit

1 = Channel Destination Pointer has reached end of destination (CHDPTR = CHDSIZ)

0 = No interrupt is pending

CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2)

0 = No interrupt is pending

CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = Ablock transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs

0 = No interrupt is pending

CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = Acell transfer has been completed (CHCSIZ bytes have been transferred)

0 = No interrupt is pending

CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted

0 = No interrupt is pending

CHERIF: Channel Address Error Interrupt Flag bit

1 = Achannel address error has been detected
Either the source or the destination address is invalid.
0 = No interrupt is pending
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REGISTER 10-10: DCHxSSA: DMA CHANNEL x SOURCE START ADDRESS REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-0 RIW-0 RIW-0 R/W-0 R/W-0 RIW-0 RIW-0 R/W-0
3124 CHSSA<31:24>
rRwo | RrRwo | Rwo | RrRwo | rRwo [ Rwo [ Rwo [ Rwo
23:16 CHSSA<23:16>
rRwo | Rwo | Rwo | Rwo | RrRwo [ Rwo | Rwo [ RWoO
15:8 CHSSA<15:8>
_ rRwo | RrRwo | Rwo | RrRwo | rRwo [ Rwo [ Rwo [ RWO
70 CHSSA<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-0 CHSSA<31:0> Channel Source Start Address bits

Channel source start address.
Note: This must be the physical address of the source.

REGISTER 10-11: DCHxDSA: DMA CHANNEL x DESTINATION START ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 CHDSA<31:24>
_ rRwo | Rwo | Rrwo | Rwo | RrRwo | Rwo | RW-o [ RWoO
23:16 CHDSA<23:16>
_ rRwo | RrRwo | Rrwo | Rwo | RrRwo | Rwo | Rw-o [ RWo
158 CHDSA<15:8>
_ rRwo | Rwo | Rrwo | Rrwo | Rwo | Rwo | Rwo | Rwo
7:0 CHDSA<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 CHDSA<31:0>: Channel Destination Start Address bits
Channel destination start address.

Note: This must be the physical address of the destination.
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REGISTER 10-12: DCHxSSIZ: DMA CHANNEL x SOURCE SIZE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
31:24 — — — — — — — —
u-0 U-0 u-0 U-0 u-0 U-0 u-0 U-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' CHSSIZ<15:8>
70 RIW-0 RIW-0 Rwo | Rrwo | RrRwo | RWO RIW-0 RIW-0
’ CHSSIZ<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHSSIZ<15:0>: Channel Source Size bits
1111111111111111 = 65,535 byte source size

0000000000000010 = 2 byte source size
0000000000000001 = 1 byte source size
0000000000000000 = 65,536 byte source size

REGISTER 10-13: DCHxDSIZ: DMA CHANNEL x DESTINATION SIZE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 u-0 u-0 U-0 U-0 U-0 U-0
31:24 — — — — — — — —
U-0 u-0 u-0 u-0 U-0 U-0 u-0 U-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' CHDSIZ<15:8>
70 R/W-0 RW-0 RwW-0 | Rwo | Rwo0 | RWoO R/W-0 RIW-0
’ CHDSIZ<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHDSIZ<15:0>: Channel Destination Size bits

1111111111111111 = 65,535 byte destination size

0000000000000010 = 2 byte destination size
0000000000000001 = 1 byte destination size
0000000000000000 = 65,536 byte destination size
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REGISTER 10-14: DCHxSPTR: DMA CHANNEL x SOURCE POINTER REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 U-0 u-0 U-0 u-0 U-0 U-0 u-0
31:24 — — — — — — — —
u-0 U-0 u-0 U-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
' CHSPTR<15:8>
70 R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
’ CHSPTR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHSPTR<15:0>: Channel Source Pointer bits

1111111111111111 = Points to byte 65,535 of the source

0000000000000001 = Points to byte 1 of the source
0000000000000000 = Points to byte 0 of the source

| Note:

When in Pattern Detect mode, this register is reset on a pattern detect.

REGISTER 10-15: DCHxDPTR: DMA CHANNEL x DESTINATION POINTER REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
’ CHDPTR<15:8>
70 R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
' CHDPTR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHDPTR<15:0>: Channel Destination Pointer bits
1111111111111111 = Points to byte 65,535 of the destination

0000000000000001 = Points to byte 1 of the destination
0000000000000000 = Points to byte 0 of the destination
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REGISTER 10-16: DCHxCSIZ: DMA CHANNEL x CELL-SIZE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 U-0 u-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 U-0 U-0 u-0 U-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
) CHCSIZz<15:8>
20 RIW-0 RIW-0 Rwo [ Rrwo | RrRwo | RW-0 RIW-0 RIW-0
’ CHCSIZ<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHCSIZ<15:0>: Channel Cell-Size bits
1111111111111111 = 65,535 bytes transferred on an event

REGISTER 10-17: DCHxCPTR: DMA CHANNEL x CELL POINTER REGISTER

0000000000000010 = 2 bytes transferred on an event

0000000000000001= 1 byte transferred on an event

0000000000000000 = 65,536 bytes transferred on an event

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 u-0 u-0 u-0 u-0 u-0 U-0
31:24 — — — — — — — —
U-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
’ CHCPTR<15:8>
0 R-0 R-0 RO [ R0 | RO | RO R-0 R-0
' CHCPTR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15-0 CHCPTR<15:0>: Channel Cell Progress Pointer bits
1111111111111111 = 65,535 bytes have been transferred since the last event
0000000000000001 =1 byte has been transferred since the last event
0000000000000000 = 0 bytes have been transferred since the last event
Note: When in Pattern Detect mode, this register is reset on a pattern detect.
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REGISTER 10-18: DCHxDAT: DMA CHANNEL x PATTERN DATA REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 U-0 U-0 u-0 U-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CHPDAT<15:8>
70 R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0 | R/W-0 R/W-0 R/W-0
’ CHPDAT<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1"’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHPDAT<15:0>: Channel Data Register bits

Pattern Terminate mode:
Data to be matched must be stored in this register to allow terminate on match.

All other modes:

Unused.

© 2015-2021 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

11.0 HI-SPEED USB WITH ON-
THE-GO (OTG)

Note: This data sheet summarizes the
features of the PIC32MZ EF family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 51. “Hi-Speed
usB with On-The-Go (OTG)”
(DS60001326) in the “PIC32 Family
Reference Manual”, which is available
from the Microchip web site
(www.microchip.com/PIC32).

The Universal Serial Bus (USB) module contains
analog and digital components to provide a USB 2.0
embedded host, device, or OTG implementation with a
minimum of external components.

The module supports Hi-Speed, Full-Speed, or Low-
Speed in any of the operating modes. This module in
Host mode is intended for use as an embedded host
and therefore does not implement a UHCI or OHCI
controller.

The USB module consists of the RAM controller,
packet encode/decode, UTM synchronization, end-
point control, a dedicated USB DMA controller, pull-up
and pull-down resistors, and the register interface. A
block diagram of the PIC32 USB OTG module is
presented in Figure 11-1.

The USB module includes the following features:
» USB Hi-Speed, Full-Speed, and Low-Speed
support for host and device

» USB OTG support with one or more Hi-Speed,
Full-Speed, or Low-Speed device

 Integrated signaling resistors

* Integrated analog comparators for VBUS
monitoring

* Integrated USB transceiver
» Transaction handshaking performed by hardware

* Integrated 8-channel DMA to access system RAM
and Flash

» Seven transmit endpoints and seven receive
endpoints, in addition to Endpoint 0

+ Session Request Protocol (SRP) and Host
Negotiation Protocol (HNP) support

» Suspend and resume signaling support

» Dynamic FIFO sizing

* Integrated RAM for the FIFOs, eliminating the
need for system RAM for the FIFOs

+ Link power management support

Note 1: The implementation and use of the USB
specifications, as well as other third party
specifications or technologies, may
require licensing; including, but not
limited to, USB Implementers Forum, Inc.
(also referred to as USB-IF). The user is
fully responsible for investigating and
satisfying any applicable licensing
obligations.

2: If the USB module is used, the Primary

Oscillator (Posc) is limited to either
12 MHz or 24 MHz.

© 2015-2021 Microchip Technology Inc.
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FIGURE 11-1:

PIC32MZ EF FAMILY USB INTERFACE DIAGRAM
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1.1
TABLE 11-1:

USB OTG Control Registers
USB REGISTER MAP 1

Bits
] [Z]
-0 5 S K]
38 &2 | s g
;§ 5’2 x 31115 30114 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 | %
o <
31:16 = = = = = = = = EP7TXIF EPGTXIF EP5TXIF EP4TXIF EP3TXIF EP2TXIF | EP1TXIF | EPOIF [0000
SOFT
3000| USBCSRO IsouPD( FUNC<6:0>(1)
15:0 CONN™ | HsEN | HSMODE | RESET | RESUME ,\SABSDFE’ SUSPEN — 2000
) ) _@ ) —@ ) —@ —_@ —_@
3004| USBCSRA 31:16 — — — — — — — — EP7TXIE | EPBTXIE EP5STXIE EP4TXIE EP3TXIE EP2TXIE | EP1TXIE | EPOIE [00FF
15:0 = = = = = = = = EP7RXIF | EP6RXIF EP5RXIF EP4RXIF | EP3RXIF | EP2RXIF [EPIRXIF| — [0000
3008| UsBcsra |21 16 VBUSERRIE SESSRQIE |DISCONIE| CONNIE | SOFIE | RESETIE |RESUMEIE | SUSPIE [VBUSERRIF| SESSREQIF | DISCONIF CONNIF SOFIF RESETIF  |RESUMEIF| SUSPIF {0600
15:0 — — — — — — — — EP7RXIE | EPBRXIE EPSRXIE EP4RXIE | EP3RXIE | EP2RXIE |EPIRXIE| — |00FE
31:16 [FORCEHST| FIFOACC [FORCEFS|FORCEHS| PACKET | TESTK TESTJ NAK — — — — ENDPOINT<3:0> 0000
300C| USBCSR3
15:0 — — — — — RFRMNUM<10:0> 0000
) ) ) SvC 1) SEND SETUP 1) SENT
5116 cLstFiFol SETEND® SVCRPR STALL( Enp  |PATAENDY s ) | rypir | Rkt 0000
UsB : — — — — -
3010 ) @) @| DATA NAK 2 @ @ SETUP @ | ROY RDY
IEOCSRO DISPING®|DTWREN®| -~ TMoUT®@ | STATPKT REQPKT ERROR prT | RXSTALL 0000
15:0 - - - — - — - - - - - - - - — — 0000
s018|  USB 31:16 — — — NAKLIM<4:0>(?) SPEED<1:0>() — — — — — — |oooo
IE0OCSR2®)[ 5.0 — — — — — — — — — RXCNT<6:0> 0000
UsB |31:16| MPRXEN | MPTXEN | BIGEND | HBRXEN | HBTXEN |DYNFIFOS [SOFTCONE [UTMIDWID = = — — — — — —  [xx00
301C (3)
IEOCSR3™| 150 = = = = = = = = = = = = = = = — o000
1) ) ) INCOMP SENT SEND UNDER
180 DMA FRC DMA > STALL® STALL® RUNM xpkT (0000
USB |31:16| AUTOSET MODE CLRDT FLUSH FIFONE —
3010);encsRo@ — REQEN | DATTG | REQMD DTWREN® | _DATA NAK RXSTALL® | SETUPPKT(® ERROR® RDY 0000
TGGLA | TMOUT®
15:0 MULT<4:0> TXMAXP<10:0> 0000
1soM VA DISNYET(") OMA —M — INCOM SENTSTALL™|SENDSTALL() DATAERR™| OVERRUN(" RxPKT 12000
USB 31:16 | AUTOCLR @ | REQEN @| REQVD DATA DATA PRX CLRDT @ @ FLUSH DERR- @ FIFOFULL RDY
3014 cycari@ AUTORQ PIDERR TWen® | Tool® RXSTALL REQPKT NAKHD | ERROR 0000
15:0 MULT<4:0> RXMAXP<10:0> 0000
s01g| _ USB  [31:16 TXINTERV<7:0>(2) SPEED<1:0>) PROTOCOL<1:0> TEP<3:0> 0000
IENCSR24) 15,0 — — RXCNT<13:0> 0000
uUss |31:16 RXFIFOSZ<3:0> TXFIFOSZ<3:0> — — — — — = = — |oooo
301C| encsRat)
~1 15:0 RXINTERV<7:0> SPEED<1:0> PROTOCOL<1:0> TEP<3:0> 0000
uUsB |31:16 DATA<31:16> 0000
3020
FIFOO | 15:0 DATA<15:0> 0000
uUse |31:16 DATA<31:16> 0000
3024
FIFO1 | 15:0 DATA<15:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Device mode.
2: Host mode.
3:  Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).
4: Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).
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TABLE 11-1: USB REGISTER MAP 1 (CONTINUED)

Bits
- = S 2
38 28 | § g
S § 5‘2 x 31115 30114 20/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 1812 171 1600 | &
o <
uUse  |31:16 DATA<31:16> 0000
3028
FIFO2 | 15:0 DATA<15:0> 0000
USB 31:16 DATA<31:16> 0000
302C
FIFO3 | 15:0 DATA<15:0> 0000
USB |31:16 DATA<31:16> 0000
3030
FIFO4 | 150 DATA<15:0> 0000
Use |31:16 DATA<31:16> 0000
3034
FIFO5 | 15:0 DATA<15:0> 0000
USB 31:16 DATA<31:16> 0000
3038
FIFO6 | 15:0 DATA<15:0> 0000
USB |31:16 DATA<31:16> 0000
303C
FIFO7 | 15:0 DATA<15:0> 0000
31:16 = = = RXDPB RXFIFOSZ<3:0> — — — TXDPB TXFIFOSZ<3:0> 0000
3060| USBOTG
15:0 = = = = - | - TXEDMA | RXEDMA | BDEV FSDEV LSDEV VBUS<1:0> | HosTMODE [HOSTREQ[SESSION[0080
Use |31:16 = = = RXFIFOAD<12:0> 0000
3064
FIFOA | 15:0 = — — TXFIFOAD<12:0> 0000
sosc| USB_ [3116 = = = = - | - - [ - = = = = — ] = | — T — Toooo
HWVER | 15:0 RC VERMAJOR<4:0> VERMINOR<9:0> 0800
so7g| USB  [31:16 VPLEN<7:0> WTCON<3:0> WTID<3:0> 3csc
INFO | 15:0 DMACHANS<3:0> RAMBITS<3:0> RXENDPTS<3:0> TXENDPTS<3:0> 8C77
use [3116]  — - [ =1 = — [ — ] NRsTX [ NRsT LSEOF<7:0> 0072
307C
EOFRST | 15:0 FSEOF<7:0> HSEOF<7:0> 7780
USB |31:16 = TXHUBPRT<6:0> MULTTRAN TXHUBADD<6:0> 0000
3080
EOTXA [ 150 — — =T =T =1 =1 =1 = — TXFADDR<6:0> 0000
Use |31:16 = RXHUBPRT<6:0> MULTTRAN RXHUBADD<6:0> 0000
3084
EORXA [ 15:0 = = [ - 1T - 1T -1 -1 =71 = = = = = = = = — o000
Use |31:16 = TXHUBPRT<6:0> MULTTRAN TXHUBADD<6:0> 0000
3088
E1TXA [ 150 — — = = — TXFADDR<6:0> 0000
USB |31:16 = RXHUBPRT<6:0> MULTTRAN RXHUBADD<6:0> 0000
308C
E1RXA [ 150 — — =T =T =1 =1 =1 = — RXFADDR<6:0> 0000
Use |31:16 = TXHUBPRT<6:0> MULTTRAN TXHUBADD<6:0> 0000
3090
E2TXA [ 150 = = [ - 1T - 1T -1 -1 =71 = = TXFADDR<6:0> 0000
Use |31:16 = RXHUBPRT<6:0> MULTTRAN RXHUBADD<6:0> 0000
3094
E2RXA [ 150 = — = = — RXFADDR<6:0> 0000
USB |31:16 = TXHUBPRT<6:0> MULTTRAN TXHUBADD<6:0> 0000
3098
E3TXA [ 150 = = = 1r=T=1T="1T="1T= = TXFADDR<6:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note Device mode.

1:
2: Host mode.

3: Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).

4: Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).
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TABLE 11-1:

USB REGISTER MAP 1 (CONTINUED)

Bits
@ = g )
— [ o [}
38 28 | § g
;§ E‘E x 31115 30114 29113 2812 27111 26/10 25/9 24/8 2317 2216 21/5 2014 19/3 1812 171 160 | X
o <
Use _ |31:16 — RXHUBPRT<6:0> MULTTRAN RXHUBADD<6:0> 0000
309C
E3RXA [ 150 = = = - | =1 = - [ - = RXFADDR<6:0> 0000
us |31:16 — TXHUBPRT<6:0> MULTTRAN TXHUBADD<6:0> 0000
30A0
BE4TXA [ 150 = — — - | = 1 = - [ = — TXFADDR<6:0> 0000
USB |31:16 — RXHUBPRT<6:0> MULTTRAN RXHUBADD<6:0> 0000
30A4
E4RXA [ 150 — — — = [ =1 = = [ = — RXFADDR<6:0> 0000
USB |31:16 — TXHUBPRT<6:0> MULTTRAN TXHUBADD<6:0> 0000
30A8
ESTXA [ 150 = = = - | =1 = - [ - = TXFADDR<6:0> 0000
USB |31:16 — RXHUBPRT<6:0> MULTTRAN RXHUBADD<6:0> 0000
30AC]
E5RXA [ 150 = — — - | = 1 = - [ = — RXFADDR<6:0> 0000
USB |31:16 — TXHUBPRT<6:0> MULTTRAN TXHUBADD<6:0> 0000
3080|
6TXA [ 15,0 — — — = [ =1 = = [ = — TXFADDR<6:0> 0000
USB |31:16 — RXHUBPRT<6:0> MULTTRAN RXHUBADD<6:0> 0000
30B4
E6RXA [ 150 = = = - | =1 = - [ - = RXFADDR<6:0> 0000
USB |31:16 — TXHUBPRT<6:0> MULTTRAN TXHUBADD<6:0> 0000
30B8| E7rxa
15:0 = — — - | = 1 = - [ = — TXFADDR<6:0> 0000
USB |31:16 — RXHUBPRT<6:0> MULTTRAN RXHUBADD<6:0> 0000
30BC]
E7RXA [ 150 — — — = [ =1 = = [ = — RXFADDR<6:0> 0000
a100| _USB |3116 Indexed by th bits in USBIEOCSRO 0000
EOCSRO 150 naexe Yy the same DItS In m
ar0s| _USB [3116 Indexed by th bits in USBIEOCSR2 0000
EOCSR2 15:0 naexe: Yy the same DItS In M
atoc| USB 3116 Indexed by th bits in USBIEOCSR3 0000
EOCSR3 [ 150 ndexed by the same bits in 9000
atro| _Use |31:16 Indexed by th bits in USBIE1CSRO 0000
E1CSRO 150 naexe y the same DItS In m
a114| _UsB |31:16 Indexed by th bits in USBIE1CSR1 0000
E1CSR1 15:0 naexe: Yy the same DItS In M
amg| _usB |31116 Indexed by th bits in USBIE1CSR2 0000
E1CSR2 [ 150 ndexed by the same bits in 9000
ag| _UsB 3116 Indexed by th bits in USBIE1CSR3 0000
E1CSR3 150 naexe y the same DItS In m
3120 _UsB [3116 Indexed by th bits in USBIE2CSRO 0000
E2CSRO 15:0 naexe: Yy the same DItS In M
3124 USB |36 Indexed by th bits in USBIE2CSR1 0000
naexe e same DIts In 1
E2CSR1 | 15:0 v 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note Device mode.
Host mode.

RoN2

Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).
Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).
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TABLE 11-1: USB REGISTER MAP 1 (CONTINUED)
Bits
s2l B ) 2
38 28 | § 2
S g §§ g 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 n_‘
o <
aros| _USB [3116 Indexed by th bits in USBIE2CSR2 0000
E2CSR2 [ 150 ndexed by the same bits in m
12 USB 31:16 | h o BIE2GSR 0000
312C E2CSR3 [15:0 ndexed by the same bits in US| CSR3 M
USB 31:16 o 0000
3130 E3CSRO | 150 Indexed by the same bits in USBIE3CSRO m
ar3a| _UsB 3116 Indexed by th bits in USBIE3CSR1 0000
E3CSR1 [ 150 ndexed by the same bits in m
y USB 31:16 | h o BIE R2 0000
3138 E3CSR2 [15:0 ndexed by the same bits in USBIE3CS| M
USB 31:16 o 0000
313C E3CSR3 | 150 Indexed by the same bits in USBIE3CSR3 m
ata0| _USB [3116 Indexed by th bits in USBIE4CSRO 0000
E4CSRO [ 150 ndexed by the same bits in m
3144| USB [3116 Indexed by th bits in USBIE4CSR1 o000
E4CSR1 [ 150 ndexed by the same bits in 5000l
3148 uSB 31:16 Indexed by th bits in USBIE4CSR2 0000
E4CSR2 [ 150 ndexed by the same bits in 9000
atac| _UsB 3116 Indexed by th bits in USBIE4CSR3 0000
E4CSR3 150 naexe: Yy the same DItS In m
a150| _USB  [3116 Indexed by th bits in USBIESCSRO 0999
5 E5CSRO | 150 ndexed by the same bits in 5 M
3154 uSB 31:16 Indexed by th bits in USBIESCSR1 0000
E5CSR1 [ 150 ndexed by the same bits in 9000
arss| UsB [3116 Indexed by th bits in USBIESCSR2 0000
E5CSR2 150 naexe: y the same DItS In m
y USB 31:16 | h o BIE R 0000
315C E5CSR3 [15:0 ndexed by the same bits in USBIESCSR3 M
USB 31:16 o 0000
3160 E6CSRO | 150 Indexed by the same bits in USBIEGCSRO m
arpa| _USB [3116 Indexed by th bits in USBIEGCSR1 0000
E6CSR1 [ 150 ndexed by the same bits in m
y USB 31:16 | h o BIE R2 0000
3168 E6CSR2 [15:0 ndexed by the same bits in USBIE6CS M
USB 31:16 o 0000
316C E6CSR3 | 150 Indexed by the same bits in USBIEGCSR3 m
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Device mode.
2: Host mode.
3: Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).
4:  Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).
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TABLE 11-1:

USB REGISTER MAP 1 (CONTINUED)

Bits
@ = g )
- o o 7]
38 28 | § g
;§ é‘% x 31115 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 1812 171 1600 | &
o <
a170| _usB |3116 Indexed by th bits in USBIE7CSRO 0000
E7CSRO 150 naexe Yy the same DItS In m
3174 _USB 3116 Indexed by th bits in USBIE7CSR1 0000
E7CSR1 15:0 naexe: Yy the same DItS In M
a17g| _usB 3116 Indexed by th bits in USBIE7CSR2 0000
E7CSR2 [ 150 ndexed by the same bits in 9000
a17c| _use |31116 Indexed by th bits in USBIE7CSR3 12009]
E7CSR3 | 150 ndexed by the same bits in 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3200
DMAINT | 15:0 = — — = = = — = DMASIF DMA7IF DMAGIF DMASIF DMA4IF DMAS3IF DMA2IF | DMA1IF |0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3204
DMA1C | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE | DMAMODE | DMADIR | DMAEN [0000
0| USB [31:16 DMAADDR<31:16> 0000
DMA1A | 150 DMAADDR<15:0> 0000
uUse |31:16 DMACOUNT<31:16> 0000
320C| pmAIN
15:0 DMACOUNT<15:0> 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3214
DMA2C | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE | DMAMODE | DMADIR | DMAEN [0000
arg| USB [31:16 DMAADDR<31:16> 0000
DMA2A | 15:0 DMAADDR<15:0> 0000
aoic| USB 31:16 DMACOUNT<31:16> 0000
DMA2N | 150 DMACOUNT<15:0> 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3224
DMA3C | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE | DMAMODE | DMADIR | DMAEN [0000
anog| USB [31:16 DMAADDR<31:16> 0000
DMA3A | 150 DMAADDR<15:0> 0000
aooc| USB 31:16 DMACOUNT<31:16> 0000
DMA3N | 150 DMACOUNT<15:0> 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3234
DMA4C | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE | DMAMODE | DMADIR | DMAEN [0000
apza| USB [31:16 DMAADDR<31:16> 0000
DMA4A | 150 DMAADDR<15:0> 0000
aoac| USB 31:16 DMACOUNT<31:16> 0000
DMA4N | 150 DMACOUNT<15:0> 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3244
DMASC | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE | DMAMODE | DMADIR | DMAEN [0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Device mode.
2: Host mode.
3:  Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).
4:  Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).
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TABLE 11-1: USB REGISTER MAP 1 (CONTINUED)
Bits
12}
§§ E‘E % 3115 30114 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 ;
aoag| USB  [3116 DMAADDR<31:16> 0000
DMABA | 15:0 DMAADDR<15:0> 0000
a2ac| _USB 31:16 DMACOUNT<31:16> 0000
DMASN | 150 DMACOUNT<15:0> 0000
USB |31:16 = — — — — — — = = = = — — - - — 0000
32541 pmasc 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE | DMAMODE | DMADIR | DMAEN [0000
aosg| USB  [31:16 DMAADDR<31:16> 0000
DMAGA | 15:0 DMAADDR<15:0> 0000
ao50| _USB 31:16 DMACOUNT<31:16> 0000
DMA6N | 150 DMACOUNT<15:0> 0000
UsSB |31:16 = — — — — — — = = = = — — - - — 0000
3264 pmarc 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE | DMAMODE | DMADIR | DMAEN [0000
aoga| USB  [31:16 DMAADDR<31:16> 0000
DMA7A | 15:0 DMAADDR<15:0> 0000
ao6c| _USB 31:16 DMACOUNT<31:16> 0000
DMA7N | 150 DMACOUNT<15:0> 0000
USB |31:16 = — — — — — — = = = = — — - - — 0000
32741 pmasc 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE | DMAMODE | DMADIR | DMAEN [0000
ao7s| USB [31:16 DMAADDR<31:16> 0000
DMABA | 15:0 DMAADDR<15:0> 0000
ao7c| _USB 31:16 DMACOUNT<31:16> 0000
DMASN | 150 DMACOUNT<15:0> 0000
3304| USB 3116 - - - = = = = - [ = ] = | = — — — — — [oo000
E1RPC | 15:0 RQPKTCNT<15:0> 0000
3308| _USB 31:16 — — — — — - — - | - I - I — — = = — —  |oo00
E2RPC | 150 RQPKTCNT<15:0> 0000
330c| _USB 31:16 — — — — - — — - | - I - I — — = = — — |oo00
E3RPC [ 150 RQPKTCNT<15:0> 0000
3310| _USB 31:16 — — — — - — — - | - | - | — — = = — — |oo00
E4RPC | 15:0 RQPKTCNT<15:0> 0000
3314| UsB |31:16 — — — - — - = — | = ] = I = — — — — — |oooo
E5RPC | 15:0 RQPKTCNT<15:0> 0000
3318| _USB 31:16 — — — — - — — - | — I - I — - = = — — |oo00
E6RPC | 150 RQPKTCNT<15:0> 0000
331c| USB 31:16 — — — — - — — - | - | - | — — = = — — o000
E7RPC | 15:0 RQPKTCNT<15:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Device mode.
2: Host mode.
3:  Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).
4:  Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).
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TABLE 11-1: USB REGISTER MAP 1 (CONTINUED)

Bits
@ = g )
- @ o 7]
38 28 | § g
S § §‘§ x 31115 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 1812 171 1600 | &
o <
4340| _USB 31:16 — — — — — — — — EP7TXD EP6TXD EP5TXD EP4TXD EP3TXD EP2TXD | EP1TXD —  Joooo
DPBFD | 150 — — — — — — — — EP7RXD EP6RXD EP5RXD EP4RXD EP3RXD EP2RXD | EP1RXD — |oo00
3344| _ USB 31:16 THHSRTN<15:0> 05E6
TMCON1 [ 15:0 TUCH<15:0> 4074
31:16 — — — — — — — — — — — — — — — — |oo00
3348|  USB |
TMCON2 | 15:0 — — — — — — — — — — — — THSBT<3:0> 0000
31:16 LPM LPM || PMACKIE| LPMNYIE | LPMSTIE |LPMTOIE LPMNAK®) LPMEN<1:0> LpMRES |LPmxmT |22
3360 Lgagﬂ ; - - ERRIE | RESIE - - - —@ —@ @ 0000
15:0 ENDPOINT<3:0> — — — RMTWAK HIRD<3:0> LNKSTATE<3:0> 0000
31:16 — — — — — — — — — — — — — — — — |ooo00
3364| USB 15:0 LPMERR( 0000
LPMR2 — LPMFADDR<6:0> — — & LPMRES LPMNC LPMACK LPMNY | LPMST 5000l
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Device mode.
2: Host mode.
3:  Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).
4:  Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).
TABLE 11-2: USB REGISTER MAP 2
Bits
[2]
- 5 > 2
38 s& | & 2
5 § 5’5 < 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 1812 171 16/0 x
o <
USB 31:16 — — — — — USBIF USBRF | USBWKUP — — — — — — — — 0100
4000 usB usB VBUS ASVAL BSVAL SEND usB
CRCON . _ _ _ _ _ _
150 DovEN | pvaL | PHYIPEN | vONEN | MONEN | MONEN | MoNEN | USBIE | USBRIE | \yjpen (8000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-1: USBCSRO0: USB CONTROL STATUS REGISTER 0

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
2316 R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS
’ EP7TXIF EP6TXIF EP5TXIF | EPATXIF EP3TXIF EP2TXIF EP1TXIF EPOIF
R/W-0 R/W-0 R/W-1 R-0, HS R-0 R/W-0 R-0, HC R/W-0
15:8 ISOUPD | SOFTCONN HSEN HSMODE RESET RESUME |SUSPMODE | SUSPEN
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0 FUNC<6:0>
Legend: HS = Hardware Set HC = Hardware Cleared
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bitis unknown

bit 31-24 Unimplemented: Read as ‘0’
bit 23-17 EP7TXIF:EP1TXIF: Endpoint ‘n’ TX Interrupt Flag bit

bit 16

bit 15

bit 14

bit 13

bit 12

bit 11

1 = Endpoint has a transmit interrupt to be serviced
0 = No interrupt event

EPOIF: Endpoint O Interrupt bit

1 = Endpoint 0 has an interrupt to be serviced

0 = No interrupt event

All EPxTX and EPO bits are cleared when the byte is read. Therefore, these bits must be read independently
from the remaining bits in this register to avoid accidental clearing.

ISOUPD: ISO Update bit (Device mode only; unimplemented in Host mode)

1 = USB module will wait for a SOF token from the time TXPKTRDY is set before sending the packet

0 = No change in behavior

This bit only affects endpoints performing isochronous transfers when in Device mode. This bit is
unimplemented in Host mode.

SOFTCONN: Soft Connect/Disconnect Feature Selection bit

1 = The USB D+/D- lines are enabled and active

0 = The USB D+/D- lines are disabled and are tri-stated

This bit is only available in Device mode.

HSEN: Hi-Speed Enable bit
1 = The USB module will negotiate for Hi-Speed mode when the device is reset by the hub
0 = Module only operates in Full-Speed mode

HSMODE: Hi-Speed Mode Status bit
1 = Hi-Speed mode successfully negotiated during USB reset
0 = Module is not in Hi-Speed mode

In Device mode, this bit becomes valid when a USB reset completes. In Host mode, it becomes valid when
the RESET bit is cleared.

RESET: Module Reset Status bit
1 = Reset signaling is present on the bus
0 = Normal module operation

In Device mode, this bit is read-only. In Host mode, this bit is read/write.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-1: USBCSRO0: USB CONTROL STATUS REGISTER 0 (CONTINUED)

bit 10

bit 9

bit 8

bit 7
bit 6-0

RESUME: Resume from Suspend control bit
1 = Generate Resume signaling when the device is in Suspend mode
0 = Stop Resume signaling

In Device mode, the software should clear this bit after 10 ms (a maximum of 15 ms) to end Resume signal-
ing. In Host mode, the software should clear this bit after 20 ms.

SUSPMODE: Suspend Mode status bit
1 = The USB module is in Suspend mode
0 = The USB module is in Normal operations

This bit is read-only in Device mode. In Host mode, it can be set by software, and is cleared by hardware.

SUSPEN: Suspend Mode Enable bit

1 = Suspend mode is enabled

0 = Suspend mode is not enabled

Unimplemented: Read as ‘0’

FUNC<6:0>: Device Function Address bits

These bits are only available in Device mode. This field is written with the address received through a
SET_ADDRESS command, which will then be used for decoding the function address in subsequent token
packets.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-2: USBCSR1: USB CONTROL STATUS REGISTER 1

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 U-0 U-0 u-0 U-0 U-0 U-0
31:24 — — — — — — — —
9316 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0
’ EP7TXIE EP6TXIE EP5TXIE EPATXIE EP3TXIE EP2TXIE EP1TXIE EPOIE
u-0 U-0 u-0 U-0 u-0 u-0 U-0 u-0
15:8 — — — — — — — —
70 R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS u-0
’ EP7RXIF EP6RXIF EP5RXIF EP4RXIF EP3RXIF EP2RXIF EP1RXIF —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-24 Unimplemented: Read as ‘0’

bit 23-17 EP7TXIE:EP1TXIE: Endpoint ‘n’ Transmit Interrupt Enable bits
1 = Endpoint Transmit interrupt events are enabled
0 = Endpoint Transmit interrupt events are not enabled

bit 16 EPOIE: Endpoint O Interrupt Enable bit
1 = Endpoint 0 interrupt events are enabled
0 = Endpoint 0 interrupt events are not enabled
bit 15-8  Unimplemented: Read as ‘0’
bit 7-1 EP7RXIF:EP1RXIF: Endpoint ‘n’ RX Interrupt bit
1 = Endpoint has a receive event to be serviced
0 = No interrupt event

bit 0 Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-3: USBCSR2: USB CONTROL STATUS REGISTER 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
31:24 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1 R/W-0

' VBUSERRIE | SESSRQIE | DISCONIE | CONNIE SOFIE RESETIE |RESUMEIE| SUSPIE
9316 R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS
’ VBUSERRIF | SESSRQIF | DISCONIF | CONNIF SOFIF RESETIF |RESUMEIF | SUSPIF
u-0 u-0 u-0 U-0 u-0 U-0 u-0 u-0
15:8 — — — — — — — —
7:0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 U-0
’ EP7RXIE EPERXIE | EPS5RXIE | EP4RXIE | EP3RXIE | EP2RXIE | EP1RXIE —
Legend: HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31 VBUSERRIE: VBUS Error Interrupt Enable bit
1 = VBUS error interrupt is enabled
0 = VBUS error interrupt is disabled
bit 30 SESSRQIE: Session Request Interrupt Enable bit
1 = Session request interrupt is enabled
0 = Session request interrupt is disabled
bit 29 DISCONIE: Device Disconnect Interrupt Enable bit
1 = Device disconnect interrupt is enabled
0 = Device disconnect interrupt is disabled
bit 28 CONNIE: Device Connection Interrupt Enable bit
1 = Device connection interrupt is enabled
0 = Device connection interrupt is disabled
bit 27 SOFIE: Start of Frame Interrupt Enable bit
1 = Start of Frame event interrupt is enabled
0 = Start of Frame event interrupt is disabled
bit 26 RESETIE: Reset/Babble Interrupt Enable bit
1 = Interrupt when reset (Device mode) or Babble (Host mode) is enabled
0 = Reset/Babble interrupt is disabled
bit 25 RESUMEIE: Resume Interrupt Enable bit
1 = Resume signaling interrupt is enabled
0 = Resume signaling interrupt is disabled
bit 24 SUSPIE: Suspend Interrupt Enable bit
1 = Suspend signaling interrupt is enabled
0 = Suspend signaling interrupt is disabled
bit 23 VBUSERRIF: VBUS Error Interrupt bit
1 = VBUS has dropped below the VBUS valid threshold during a session
0 = No interrupt
bit 22 SESSRQIF: Session Request Interrupt bit
1 = Session request signaling has been detected
0 = No session request detected
bit 21 DISCONIF: Device Disconnect Interrupt bit
1 = In Host mode, indicates when a device disconnect is detected. In Device mode, indicates when a
session ends.
0 = No device disconnect detected
bit 20 CONNIF: Device Connection Interrupt bit

1 = In Host mode, indicates when a device connection is detected
0 = No device connection detected
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-3: USBCSR2: USB CONTROL STATUS REGISTER 2 (CONTINUED)

bit 19

bit 18

bit 17

bit 16

bit 15-8
bit 7-1

bit 0

SOFIF: Start of Frame Interrupt bit

1 = Anew frame has started

0 = No start of frame detected

RESETIF: Reset/Babble Interrupt bit

1 = In Host mode, indicates babble is detected. In Device mode, indicates reset signaling is detected on the
bus.

0 = No reset/babble detected

RESUMEIF: Resume Interrupt bit

1 = Resume signaling is detected on the bus while USB module is in Suspend mode

0 = No Resume signaling detected

SUSPIF: Suspend Interrupt bit

1 = Suspend signaling is detected on the bus (Device mode)

0 = No suspend signaling detected

Unimplemented: Read as ‘0’

EP7RXIE:EP1RXIE: Endpoint ‘n’ Receive Interrupt Enable bit

1 = Receive interrupt is enabled for this endpoint

0 = Receive interrupt is not enabled

Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-4: USBCSR3: USB CONTROL STATUS REGISTER 3

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
31:24 R/W-0 R/W-0, HC R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

' FORCEHST | FIFOACC | FORCEFS | FORCEHS | PACKET TESTK TESTJ NAK
93:16 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
) — — — — ENDPOINT<3:0>
15:8 u-0 u-0 u-0 u-0 u-0 R-0 | R-0 | R-0
’ — — — — — RFRMUM<10:8>
70 R-0 R-0 R-0 R-0 R-0 R-0 | R-0 | R-0
’ RFRMNUM<7:0>
Legend: HC = Hardware Cleared
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31 FORCEHST: Test Mode Force Host Select bit
1 = Forces USB module into Host mode, regardless of whether it is connected to any peripheral
0 = Normal operation
bit 30 FIFOACC: Test Mode Endpoint 0 FIFO Transfer Force bit
1 = Transfers the packet in the Endpoint 0 TX FIFO to the Endpoint 0 RX FIFO
0 = No transfer
bit 29 FORCEFS: Test mode Force Full-Speed Mode Select bit
This bit is only active if FORCEHST = 1.
1 = Forces USB module into Full-Speed mode. Undefined behavior if FORCEHS = 1.
0 = If FORCEHS = 0, places USB module into Low-Speed mode.
bit 28 FORCEHS: Test mode Force Hi-Speed Mode Select bit
This bit is only active if FORCEHST = 1.
1 = Forces USB module into Hi-Speed mode. Undefined behavior if FORCEFS = 1.
0 = If FORCEFS = 0, places USB module into Low-Speed mode.
bit 27 PACKET: Test_Packet Test Mode Select bit
This bit is only active if module is in Hi-Speed mode.
1 = The USB module repetitively transmits on the bus a 53-byte test packet. Test packet must be loaded
into the Endpoint 0 FIFO before the test mode is entered.
0 = Normal operation
bit 26 TESTK: Test_K Test Mode Select bit
1 = Enters Test_K test mode. The USB module transmits a continuous K on the bus.
0 = Normal operation
This bit is only active if the USB module is in Hi-Speed mode.
bit 25 TESTJ: Test_J Test Mode Select bit
1 = Enters Test_J test mode. The USB module transmits a continuous J on the bus.
0 = Normal operation
This bit is only active if the USB module is in Hi-Speed mode.
bit 24 NAK: Test SE0_NAK Test Mode Select bit

1 = Enter Test_SEO_NAK test mode. The USB module remains in Hi-Speed mode but responds to any valid
IN token with a NAK
0 = Normal operation

This mode is only active if module is in Hi-Speed mode.

bit 23-20 Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-4: USBCSR3: USB CONTROL STATUS REGISTER 3 (CONTINUED)

bit 19-16  ENDPOINT<3:0>: Endpoint Registers Select bits
1111 = Reserved

1000 = Reserved
0111 = Endpoint 7

0000 = Endpoint 0

These bits select which endpoint registers are accessed through addresses 3010-301F.
bit 15-11 Unimplemented: Read as ‘0’
bit 10-0 RFRMNUM<10:0>: Last Received Frame Number bits
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-5: USBIEOCSRO0: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 0

(ENDPOINT 0)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 |30/22/14/6| 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 u-0 U-0 R/W-0 R/W-0, HC R/W-0 R/W-0, HC
31:24 — — — — — — — FLSHFIFO
DISPING DTWREN | DATATGGL
R/W-0, HC R/W-0, HC R/W-0, HC R/C-0, HS R/W-0, HS R-0, HS R-0 R-0
23:16 | SVCSETEND | SVCRPR | SENDSTALL | SETUPEND | DATAEND | SENTSTALL
TXPKTRDY | RXPKTRDY
NAKTMOUT | STATPKT | REQPKT ERROR | SETUPPKT | RXSTALL
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
u-0 u-0 u-0 U-0 u-0 u-0 u-0 u-0
7:0
Legend: HC = Hardware Cleared = HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-28 Unimplemented: Read as ‘0’

bit 27

bit 26

bit 25

bit 24

bit 23

bit 22

DISPING: Disable Ping tokens control bit (Host mode)
1 = USB Module will not issue PING tokens in data and status phases of a Hi-Speed Control transfer
0 = Ping tokens are issued

DTWREN: Data Toggle Write Enable bit (Host mode)

1 = Enable the current state of the Endpoint 0 data toggle to be written. Automatically cleared.

0 = Disable data toggle write

DATATGGL: Data Toggle bit (Host mode)

When read, this bit indicates the current state of the Endpoint 0 data toggle.

If DTWREN = 1, this bit is writable with the desired setting.

If DTWREN = 0, this bit is read-only.

FLSHFIFO: Flush FIFO Control bit

1 = Flush the next packet to be transmitted/read from the Endpoint 0 FIFO. The FIFO pointer is reset and
the TXPKTRDY/RXPKTRDY bit is cleared. Automatically cleared when the operation completes. Should
only be used when TXPKTRDY/RXPKTRDY = 1.

0 = No Flush operation

SVCSETEND: Clear SETUPEND Control bit (Device mode)
1 = Clear the SETUPEND bit in this register. This bit is automatically cleared.
0 = Do not clear

NAKTMOUT: NAK Time-out Control bit (Host mode)

1 = Endpoint 0 is halted following the receipt of NAK responses for longer than the time set by the
NAKLIM<4:0> bits (USBICSR<28:24>)

0 = Allow the endpoint to continue

SVCRPR: Serviced RXPKTRDY Clear Control bit (Device mode)

1 = Clear the RXPKTRDY bit in this register. This bit is automatically cleared.

0 = Do not clear

STATPKT: Status Stage Transaction Control bit (Host mode)
1 = When set at the same time as the TXPKTRDY or REQPKT bit is set, performs a status stage transaction
0 = Do not perform a status stage transaction
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-5: USBIEOCSRO0: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 0

bit 21

bit 20

bit 19

bit 18

bit 17

bit 16

bit 15-0

(ENDPOINT 0) (CONTINUED)

SENDSTALL: Send Stall Control bit (Device mode)
1 = Terminate the current transaction and transmit a STALL handshake. This bit is automatically cleared.
0 = Do not send STALL handshake.

REQPKT: IN transaction Request Control bit (Host mode)
1 = Request an IN transaction. This bit is cleared when the RXPKTRDY bit is set.
0 = Do not request an IN transaction

SETUPEND: Early Control Transaction End Status bit (Device mode)

1 = A control transaction ended before the DATAEND bit has been set. An interrupt will be generated and
the FIFO flushed at this time.

0 = Normal operation

This bit is cleared by writing a ‘1’ to the SVCSETEND bit in this register.

ERROR: No Response Error Status bit (Host mode)

1 = Three attempts have been made to perform a transaction with no response from the peripheral. An inter-
rupt is generated.

0 = Clear this flag. Software must write a ‘0’ to this bit to clear it.

DATAEND: End of Data Control bit (Device mode)

The software sets this bit when:

» Setting TXPKTRDY for the last data packet

» Clearing RXPKTRDY after unloading the last data packet
» Setting TXPKTRDY for a zero length data packet

Hardware clears this bit.

SETUPPKT: Send a SETUP token Control bit (Host mode)

1 = When set at the same time as the TXPKTRDY bit is set, the module sends a SETUP token instead of an
OUT token for the transaction

0 = Normal OUT token operation

Setting this bit also clears the Data Toggle.

SENTSTALL: STALL sent status bit (Device mode)
1 = STALL handshake has been transmitted
0 = Software clear of bit

RXSTALL: STALL handshake received Status bit (Host mode)
1 = STALL handshake was received
0 = Software clear of bit

TXPKTRDY: TX Packet Ready Control bit
1 = Data packet has been loaded into the FIFO. It is cleared automatically.
0 = No data packet is ready for transmit

RXPKTRDY: RX Packet Ready Status bit
1 = Data packet has been received. Interrupt is generated (when enabled) when this bit is set.
0 = No data packet has been received

This bit is cleared by setting the SVCRPR bit.
Unimplemented: Read as ‘0’
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REGISTER 11-6:

USBIEOCSR2: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 2
(ENDPOINT 0)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
31:24 u-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — NAKLIM<4:0>
] R/W-0 R/W-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 SPEED<1:0> — — — — — —
158 u-0 u-0 u-0 U-0 u-0 u-0 u-0 u-0
] u-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
70 — RXCNT<6:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-29 Unimplemented: Read as ‘0’
bit 28-24 NAKLIM<4:0>: Endpoint 0 NAK Limit bits
The number of frames/microframes (Hi-Speed transfers) after which Endpoint 0 should time-out on receiving
a stream of NAK responses.
SPEED<1:0>: Operating Speed Control bits
11 = Low-Speed
10 = Full-Speed
01 = Hi-Speed
00 = Reserved
Unimplemented: Read as ‘0’
RXCNT<6:0>: Receive Count bits

The number of received data bytes in the Endpoint 0 FIFO. The value returned changes as the contents of
the FIFO change and is only valid while RXPKTRDY is set.

bit 23-22

bit 21-7
bit 6-0
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REGISTER 11-7: USBIEOCSR3: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 3
(ENDPOINT 0)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
31:24 R-x R-x R-0 R-x R-x R-x R-1 R-0

' MPRXEN | MPTXEN BIGEND HBRXEN HBTXEN | DYNFIFOS | SOFTCONE | UTMIDWID
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16
u-0 u-0 u-0 u-0 u-0 U-0 u-0 u-0
15:8
u-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

7:0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 MPRXEN: Automatic Amalgamation Option bit
1 = Automatic amalgamation of bulk packets is done
0 = No automatic amalgamation
bit 30  MPTXEN: Automatic Splitting Option bit
1 = Automatic splitting of bulk packets is done
0 = No automatic splitting
bit29  BIGEND: Byte Ordering Option bit
1 = Big Endian ordering
0 = Little Endian ordering
bit28  HBRXEN: High-bandwidth RX ISO Option bit
1 = High-bandwidth RX ISO endpoint support is selected
0 = No High-bandwidth RX ISO support
bit 27  HBTXEN: High-bandwidth TX ISO Option bit
1 = High-bandwidth TX ISO endpoint support is selected
0 = No High-bandwidth TX ISO support
bit26  DYNFIFOS: Dynamic FIFO Sizing Option bit
1 = Dynamic FIFO sizing is supported
0 = No Dynamic FIFO sizing
bit25  SOFTCONE: Soft Connect/Disconnect Option bit
1 = Soft Connect/Disconnect is supported
0 = Soft Connect/Disconnect is not supported
bit24  UTMIDWID: UTMI+ Data Width Option bit
Always ‘0’, indicating 8-bit UTMI+ data width
bit 23-0 Unimplemented: Read as ‘0’
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REGISTER 11-8: USBIENCSRO: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 0
(ENDPOINT 1-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 AUTOSET ISO MODE |DMAREQEN |[FRCDATTG |DMAREQMD — o=
— DATAWEN | DATATGGL
R/W-0, HS R/W-0, HC RW-0, HS R/W-0 R/W-0 R/W-0, HS R/W-0 R/W-0, HC
23:16 |[INCOMPTX SENTSTALL|SENDSTALL UNDERRUN
NAKTMOUT CLRDT RXSTALL | SETUPPKT FLUSH ERROR FIFONE | TXPKTRDY
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 MULT<4:0> TXMAXP<10:8>
70 RWo [ Rwo [ Rwo0 [ RWO0 | RWoO RWO | RWwWo0 [ RWO
) TXMAXP<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit31  AUTOSET: Auto Set Control bit
1 = TXPKTRDY will be automatically set when data of the maximum packet size (value in TXMAXP) is loaded
into the TX FIFO. If a packet of less than the maximum packet size is loaded, then TXPKTRDY will have
to be set manually.
0 = TXPKTRDY must be set manually for all packet sizes
bit 30  ISO: Isochronous TX Endpoint Enable bit (Device mode)
1 = Enables the endpoint for Isochronous transfers
0 = Disables the endpoint for Isochronous transfers and enables it for Bulk or Interrupt transfers.
This bit only has an effect in Device mode. In Host mode, it always returns zero.
bit29  MODE: Endpoint Direction Control bit
1 = Endpointis TX
0 = Endpoint is RX
This bit only has any effect where the same endpoint FIFO is used for both TX and RX transactions.
bit28  DMAREQEN: Endpoint DMA Request Enable bit
1 = DMA requests are enabled for this endpoint
0 = DMA requests are disabled for this endpoint
bit27 FRCDATTG: Force Endpoint Data Toggle Control bit
1 = Forces the endpoint data toggle to switch and the data packet to be cleared from the FIFO, regardless of
whether an ACK was received.
0 = No forced behavior
bit26 DMAREQMD: Endpoint DMA Request Mode Control bit

1 = DMA Request Mode 1
0 = DMA Request Mode 0

This bit must not be cleared either before or in the same cycle as the above DMAREQEN bit is cleared.
bit25 DATAWEN: Data Toggle Write Enable bit (Host mode)

1 = Enable the current state of the TX Endpoint data toggle (DATATGGL) to be written
0 = Disables writing the DATATGGL bit

bit24  DATATGGL: Data Toggle Control bit (Host mode)

When read, this bit indicates the current state of the TX Endpoint data toggle. If DATAWEN = 1, this bit may
be written with the required setting of the data toggle. If DATAWEN = 0, any value written to this bit is ignored.
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REGISTER 11-8: USBIENCSRO0: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 0

bit 23

bit 22

bit 21

bit 20

bit 19

bit 18

bit 17

bit 16

(ENDPOINT 1-7) (CONTINUED)
INCOMPTX: Incomplete TX Status bit (Device mode)

1 = For high-bandwidth Isochronous endpoint, a large packet has been split into 2 or 3 packets for
transmission but insufficient IN tokens have been received to send all the parts
0 = Normal operation

In anything other than isochronous transfers, this bit will always return 0.

NAKTMOUT: NAK Time-out status bit (Host mode)

1 = TX endpoint is halted following the receipt of NAK responses for longer than the NAKLIM setting
0 = Written by software to clear this bit

CLRDT: Clear Data Toggle Control bit

1 = Resets the endpoint data toggle to 0
0 = Do not clear the data toggle

SENTSTALL: STALL handshake transmission status bit (Device mode)

1 = STALL handshake is transmitted. The FIFO is flushed and the TXPKTRDY bit is cleared.
0 = Written by software to clear this bit

RXSTALL: STALL receipt bit (Host mode)

1 = STALL handshake is received. Any DMA request in progress is stopped, the FIFO is completely flushed
and the TXPKTRDY bit is cleared.

0 = Written by software to clear this bit

SENDSTALL: STALL handshake transmission control bit (Device mode)

1 = Issue a STALL handshake to an IN token

0 = Terminate stall condition

This bit has no effect when the endpoint is being used for Isochronous transfers.

SETUPPKT: Definition bit (Host mode)

1 = When set at the same time as the TXPKTRDY bit is set, send a SETUP token instead of an OUT token
for the transaction. This also clears the Data Toggle.

0 = Normal OUT token for the transaction

FLUSH: FIFO Flush control bit

1 = Flush the latest packet from the endpoint TX FIFO. The FIFO pointer is reset, TXPKTRDY is cleared and
an interrupt is generated.
0 = Do not flush the FIFO

UNDERRUN: Underrun status bit (Device mode)

1 = An IN token has been received when TXPKTRDY is not set.
0 = Written by software to clear this bit.

ERROR: Handshake failure status bit (Host mode)

1 = Three attempts have been made to send a packet and no handshake packet has been received

0 = Written by software to clear this bit.

FIFONE: FIFO Not Empty status bit

1 = There is at least 1 packet in the TX FIFO

0= TXFIFO is empty

TXPKTRDY: TX Packet Ready Control bit

The software sets this bit after loading a data packet into the FIFO. It is cleared automatically when a data

packet has been transmitted. This bit is also automatically cleared prior to loading a second packet into a dou-
ble-buffered FIFO.
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REGISTER 11-8: USBIENCSRO0: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 0
(ENDPOINT 1-7) (CONTINUED)

bit 15-11 MULT<4:0>: Multiplier Control bits
For Isochronous/Interrupt endpoints or of packet splitting on Bulk endpoints, multiplies TXMAXP by MULT+1
for the payload size.
For Bulk endpoints, MULT can be up to 32 and defines the number of “USB” packets of the specified payload
into which a single data packet placed in the FIFO should be split, prior to transfer. The data packet is required
to be an exact multiple of the payload specified by TXMAXP.
For Isochronous/Interrupts endpoints operating in Hi-Speed mode, MULT may be either 2 or 3 and specifies
the maximum number of such transactions that can take place in a single microframe.

bit 10-0 TXMAXP<10:0>: Maximum TX Payload per transaction Control bits
This field sets the maximum payload (in bytes) transmitted in a single transaction. The value is subject to the

constraints placed by the USB Specification on packet sizes for Bulk, Interrupt and Isochronous transfers in
Full-Speed and Hi-Speed operations.

TXMAXP must be set to an even number of bytes for proper interrupt generation in DMA Mode 1.
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REGISTER 11-9: USBIENCSR1: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 1

(ENDPOINT 1-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 |28/20/12/4| 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0, HC R-0 R/W-0
31:24 ISO DISNYET — —
AUTOCLR DMAREQEN DMAREQMD INCOMPRX
AUTORQ PIDERR DATATWEN | DATATGGL
R/W-0, HC R/W-0, HS R/W-0 R/W-0, HC R-0, HS R/W-0, HS R-0, HS, HC R/W-0, HS
23:16 SENTSTALL | SENDSTALL DATAERR | OVERRUN
CLRDT FLUSH FIFOFULL |RXPKTRDY
RXSTALL REQPKT DERRNAKT ERROR
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 MULT<4:0> RXMAXP<10:8>
70 rRwo | Rwo [ Rwo | RWo [ RWo RWO | RWO RIW-0
' RXMAXP<7:0>
Legend: HC = Hardware Cleared HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 31 AUTOCLR: RXPKTRDY Automatic Clear Control bit
1 = RXPKTRDY will be automatically cleared when a packet of RXMAXP bytes has been unloaded from the
RX FIFO. When packets of less than the maximum packet size are unloaded, RXPKTRDY will have to be
cleared manually. When using a DMA to unload the RX FIFO, data is read from the RX FIFO in 4-byte
chunks regardless of the RXMAXP.
0 = No automatic clearing of RXPKTRDY
This bit should not be set for high-bandwidth Isochronous endpoints.
bit30  1SO: Isochronous Endpoint Control bit (Device mode)
1 = Enable the RX endpoint for Isochronous transfers
0 = Enable the RX endpoint for Bulk/Interrupt transfers
AUTORQ: Automatic Packet Request Control bit (Host mode)
1 = REQPKT will be automatically set when RXPKTRDY bit is cleared.
0 = No automatic packet request
This bit is automatically cleared when a short packet is received.
bit29 ~ DMAREQEN: DMA Request Enable Control bit
1 = Enable DMA requests for the RX endpoint.
0 = Disable DMA requests for the RX endpoint.
bit 28 DISNYET: Disable NYET Handshakes Control/PID Error Status bit (Device mode)
1 = In Bulk/Interrupt transactions, disables the sending of NYET handshakes. All successfully received RX
packets are ACKed including at the point at which the FIFO becomes full.
0 = Normal operation.
In Bulk/Interrupt transactions, this bit only has any effect in Hi-Speed mode, in which mode it should be set for
all Interrupt endpoints.
PIDERR: PID Error Status bit (Host mode)
1 = In ISO transactions, this indicates a PID error in the received packet.
0 = No error
bit27  DMAREQMD: DMA Request Mode Selection bit

1 = DMA Request Mode 1
0 = DMA Request Mode 0
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REGISTER 11-9: USBIENCSR1: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 1

bit 26

bit 25

bit 24

bit 23

bit 22

bit 21

bit 20

bit 19

(ENDPOINT 1-7) (CONTINUED)
DATATWEN: Data Toggle Write Enable Control bit (Host mode)
1 = DATATGGL can be written
0 = DATATGGL is not writable
DATATGGL: Data Toggle bit (Host mode)
When read, this bit indicates the current state of the endpoint data toggle.

If DATATWEN = 1, this bit may be written with the required setting of the data toggle.
If DATATWEN = 0, any value written to this bit is ignored.

INCOMPRX: Incomplete Packet Status bit

1 = The packet in the RX FIFO during a high-bandwidth Isochronous/Interrupt transfer is incomplete because
parts of the data were not received
0 = Written by then software to clear this bit

In anything other than Isochronous transfer, this bit will always return O.
CLRDT: Clear Data Toggle Control bit

1 = Reset the endpoint data toggle to 0

0 = Leave endpoint data toggle alone

SENTSTALL: STALL Handshake Status bit (Device mode)

1 = STALL handshake is transmitted
0 = Written by the software to clear this bit

RXSTALL: STALL Handshake Receive Status bit (Host mode)

1 = A STALL handshake has been received. An interrupt is generated.
0 = Written by the software to clear this bit

SENDSTALL: STALL Handshake Control bit (Device mode)

1 = Issue a STALL handshake
0 = Terminate stall condition

REQPKT: IN Transaction Request Control bit (Host mode)

1 = Request an IN transaction.

0 = No request

This bit is cleared when RXPKTRDY is set.

FLUSH: Flush FIFO Control bit

1 = Flush the next packet to be read from the endpoint RX FIFO. The FIFO pointer is reset and the
RXPKTRDY bit is cleared. This should only be used when RXPKTRDY is set. If the FIFO is double-
buffered, FLUSH may need to be set twice to completely clear the FIFO.

0 = Normal FIFO operation

This bit is automatically cleared.

DATAERR: Data Packet Error Status bit (Device mode)

1 = The data packet has a CRC or bit-stuff error.
0 = No data error

This bit is cleared when RXPKTRDY is cleared. This bit is only valid when the endpoint is operating in ISO
mode. In Bulk mode, it always returns zero.

DERRNAKT: Data Error/NAK Time-out Status bit (Host mode)

1 = The data packet has a CRC or bit-stuff error. In Bulk mode, the RX endpoint is halted following the receipt
of NAK responses for longer than the time set as the NAK limit.

0 = No data or NAK time-out error
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REGISTER 11-9: USBIENCSR1: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 1

bit 18

bit 17

bit 16

bit 15-11

bit 10-0

Note:

(ENDPOINT 1-7) (CONTINUED)
OVERRUN: Data Overrun Status bit (Device mode)

1 = An OUT packet cannot be loaded into the RX FIFO.
0 = Written by software to clear this bit

This bit is only valid when the endpoint is operating in ISO mode. In Bulk mode, it always returns zero.

ERROR: No Data Packet Received Status bit (Host mode)

1 = Three attempts have been made to receive a packet and no data packet has been received. An interrupt
is generated.

0 = Written by the software to clear this bit.

This bit is only valid when the RX endpoint is operating in Bulk or Interrupt mode. In ISO mode, it always

returns zero.

FIFOFULL: FIFO Full Status bit

1 = No more packets can be loaded into the RX FIFO

0 = The RX FIFO has at least one free space

RXPKTRDY: Data Packet Reception Status bit

1 = Adata packet has been received. An interrupt is generated.

0 = Written by software to clear this bit when the packet has been unloaded from the RX FIFO.

MULT<4:0>: Multiplier Control bits

For Isochronous/Interrupt endpoints or of packet splitting on Bulk endpoints, multiplies TXMAXP by MULT+1

for the payload size.

For Bulk endpoints, MULT can be up to 32 and defines the number of “USB” packets of the specified payload
into which a single data packet placed in the FIFO should be split, prior to transfer. The data packet is required
to be an exact multiple of the payload specified by TXMAXP.

For Isochronous/Interrupts endpoints operating in Hi-Speed mode, MULT may be either 2 or 3 and specifies
the maximum number of such transactions that can take place in a single microframe.

RXMAXP<10:0>: Maximum RX Payload Per Transaction Control bits

This field sets the maximum payload (in bytes) transmitted in a single transaction. The value is subject to the
constraints placed by the USB Specification on packet sizes for Bulk, Interrupt and Isochronous transfers in
Full-Speed and Hi-Speed operations.

RXMAXP must be set to an even number of bytes for proper interrupt generation in DMA Mode 1.
Transfer size greater than RxMaxP is handled by DMA Mode 1 only.
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REGISTER 11-10: USBIENCSR2: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 2
(ENDPOINT 1-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 |28/20/12/4| 27/19/11/3 26/18/10/2 | 25/17/9/1 24/16/8/0
' R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 TXINTERV<7:0>
0316 R0 | RrRwo RW-0 | RW-0 Rwo | Rwo | Rwo [ RWo
SPEED<1:0> PROTOCOL<1:0> TEP<3:0>
158 U-0 U-0 R-0 | RO R-0 | R-0 | R-0 | R-0
— — RXCNT<13:8>
20 R-0 R-0 R-0 | RO | R-0 | R-0 | R-0 | R-0
' RXCNT<7:0>
Legend: HC = Hardware Cleared HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-24 TXINTERV<7:0>: Endpoint TX Polling Interval/NAK Limit bits (Host mode)

For Interrupt and Isochronous transfers, this field defines the polling interval for the endpoint. For Bulk
endpoints, this field sets the number of frames/microframes after which the endpoint should time out on
receiving a stream of NAK responses.

The following table describes the valid values and interpretation for these bits:

Transfer Type Speed Valid Values (m) Interpretation
Interrupt Low/Full 0x01 to OXxFF | Polling interval is ‘m’ frames.
High 0x01 to 0x10 Polling interval is 2(m-1) frames.
Isochronous Full or High 0x01 to 0x10 Polling interval is 2(m-1) frames/microframes.
Bulk Full or High 0x02 to 0x10 NAK limit is 2(™") frames/microframes. A
value of ‘0’ or ‘1’ disables the NAK time-out
function.

bit 23-22 SPEED<1:0>: TX Endpoint Operating Speed Control bits (Host mode)

11 = Low-Speed
10 = Full-Speed
01 = Hi-Speed
00 = Reserved

bit 21-20 PROTOCOL<1:0>: TX Endpoint Protocol Control bits

11 = Interrupt

10 = Bulk

01 = Isochronous
00 = Control

bit 19-16 TEP<3:0>: TX Target Endpoint Number bits
This value is the endpoint number contained in the TX endpoint descriptor returned to the USB module during

device enumeration.

bit 15-14 Unimplemented: Read as ‘0’
bit 13-0 RXCNT<13:0>: Receive Count bits

The number of received data bytes in the endpoint RX FIFO. The value returned changes as the contents of
the FIFO change and is only valid while RXPKTRDY is set.
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REGISTER 11-11:

USBIENCSR3: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 3
(ENDPOINT 1-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
. R-x R-x R-x R-x R-x R-x R-x R-x
31:24 RXFIFOSZ<3:0> TXFIFOSZ<3:0>
_ o | uvo | uo | uo -0 | uo | uo u-0
23:16
158 rRwo | Rwo | RrRwo [ Rrwo | Rwo [ Rwo | RwWo RIW-0
RXINTERV<7:0>
0 RW-0 | RW-0 RW-0 | RW-0 rRwo | Rw-0 | Rwo | RWo
’ SPEED<1:0> PROTOCOL<1:0> TEP<3:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-28 RXFIFOSZ<3:0>: Receive FIFO Size bits
1111 = Reserved
1110 = Reserved
1101 = 8192 bytes
1100 = 4096 bytes

0011 = 8 bytes

0010 = Reserved

0001 = Reserved

0000 = Reserved or endpoint has not been configured

This register only has this interpretation when dynamic sizing is not selected. It is not valid where dynamic
FIFO sizing is used.

TXFIFOSZ<3:0>: Transmit FIFO Size bits
1111 = Reserved

1110 = Reserved

1101 = 8192 bytes

1100 = 4096 bytes

bit 27-24

0011 = 8 bytes

0010 = Reserved

0001 = Reserved

0000 = Reserved or endpoint has not been configured

This register only has this interpretation when dynamic sizing is not selected. It is not valid where dynamic
FIFO sizing is used.

bit 23-16 Unimplemented: Read as ‘0’
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REGISTER 11-11:

(ENDPOINT 1-7) (CONTINUED)

USBIENCSR3: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 3

bit 15-8 RXINTERV<7:0>: Endpoint RX Polling Interval/NAK Limit bits

For Interrupt and Isochronous transfers, this field defines the polling interval for the endpoint. For Bulk end-
points, this field sets the number of frames/microframes after which the endpoint should time out on receiving

bit 7-6

bit 5-4

bit 3-0

a stream of NAK responses.

The following table describes the valid values and meaning for this field:

Transfer Type Speed Valid Values (m) Interpretation
Interrupt Low/Full 0x01 to OxFF Polling interval is ‘m’ frames.
High 0x01to 0x10 | Polling interval is 2(M") frames.
Isochronous Full or High 0x01 to 0x10 Polling interval is 2(M1) frames/microframes.
Bulk Full or High 0x02 to 0x10 | NAK limit is 2(™") frames/microframes. A
value of ‘0’ or ‘1’ disables the NAK time-out
function.

SPEED<1:0>: RX Endpoint Operating Speed Control bits
11 = Low-Speed

10 = Full-Speed

01 = Hi-Speed

00 = Reserved

PROTOCOL<1:0>: RX Endpoint Protocol Control bits

11 = Interrupt

10 = Bulk

01 = Isochronous

00 = Control

TEP<3:0>: RX Target Endpoint Number bits

This value is the endpoint number contained in the TX endpoint descriptor returned to the USB module during

device enumeration.
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REGISTER 11-12: USBFIFOx: USB FIFO DATA REGISTER ‘X’ (‘x’ = 0-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ R/W-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 R/W-0 RIW-0
31:24 DATA<31:24>
9316 RIW-0 rRwo | RrRwo | Rwo | Rwo | Rwo [ Rwo | RWo
DATA<23:16>
158 R/W-0 rRwo | RrRwo | Rwo | Rwo | Rwo [ Rwo | RWO
DATA<15:8>
0 R/W-0 rRwo | Rrwo [ Rwo | Rwo | RrRwo [ Rwo | RWo
’ DATA<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 DATA<31:0>: USB Transmit/Receive FIFO Data bits

Writes to this register loads data into the TxFIFO for the corresponding endpoint. Reading from this register
unloads data from the RxFIFO for the corresponding endpoint.

Transfers may be 8-bit, 16-bit or 32-bit as required, and any combination of access is allowed provided the
data accessed is contiguous. However, all transfers associated with one packet must be of the same width
so that data is consistently byte-, word- or double-word aligned. The last transfer may contain fewer bytes
than the previous transfers in order to complete an odd-byte or odd-word transfer.
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REGISTER 11-13: USBOTG: USB OTG CONTROL/STATUS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 — — — RXDPB RXFIFOSZ<3:0>
u-0 U-0 U-0 RW-0 rRwo | Rwo | Rwo | Rwo
23:16 — — — TXDPB TXFIFOSZ<3:0>
u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0
15:8 — — — — — — TXEDMA | RXEDMA
_ R-1 R-0 R-0 R-0 R-0 R-0 R/W-0, HC R/W-0
0 BDEV FSDEV LSDEV VBUS<1:0> HOSTMODE | HOSTREQ | SESSION
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-29 Unimplemented: Read as ‘0’

bit 28 RXDPB: RX Endpoint Double-packet Buffering Control bit
1 = Double-packet buffer is supported. This doubles the size set in RXFIFOSZ.
0 = Double-packet buffer is not supported

bit 27-24 RXFIFOSZ<3:0>: RX Endpoint FIFO Packet Size bits

The maximum packet size to allowed for (before any splitting within the FIFO of Bulk/High-Bandwidth
packets prior to transmission)

1111 = Reserved

1010 = Reserved
1001 =4096 bytes
1000 = 2048 bytes
0111 = 1024 bytes
0110 =512 bytes
0101 = 256 bytes
0100 = 128 bytes
0011 =64 bytes
0010 = 32 bytes
0001 = 16 bytes
0000 = 8 bytes

bit 23-21 Unimplemented: Read as ‘0’

bit 20 TXDPB: TX Endpoint Double-packet Buffering Control bit
1 = Double-packet buffer is supported. This doubles the size set in TXFIFOSZ.
0 = Double-packet buffer is not supported
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REGISTER 11-13: USBOTG: USB OTG CONTROL/STATUS REGISTER (CONTINUED)

bit 19-16

bit 15-10
bit 9

bit 8

bit 7

bit 6

bit 5

bit 4-3

bit 2

bit 1

TXFIFOSZ<3:0>: TX Endpoint FIFO packet size bits

The maximum packet size to allowed for (before any splitting within the FIFO of Bulk/High-Bandwidth
packets prior to transmission)

1111 = Reserved

1010 = Reserved
1001 = 4096 bytes
1000 = 2048 bytes
0111 = 1024 bytes
0110 =512 bytes
0101 = 256 bytes
0100 = 128 bytes
0011 = 64 bytes
0010 = 32 bytes
0001 = 16 bytes
0000 = 8 bytes

Unimplemented: Read as ‘0’

TXEDMA: TX Endpoint DMA Assertion Control bit

1 = DMA_REQ signal for all IN endpoints will be deasserted when MAXP-8 bytes have been written to an
endpoint. This is Early mode.

0 = DMA_REQ signal for all IN endpoints will be deasserted when MAXP bytes have been written to an
endpoint. This is Late mode.

RXEDMA: RX Endpoint DMA Assertion Control bit

1 = DMA_REQ signal for all OUT endpoints will be deasserted when MAXP-8 bytes have been written to
an endpoint. This is Early mode.

0 = DMA_REAQ signal for all OUT endpoints will be deasserted when MAXP bytes have been written to an
endpoint. This is Late mode.

BDEV: USB Device Type bit

1 = USB is operating as a ‘B’ device

0 = USB is operating as an ‘A’ device

FSDEV: Full-Speed/Hi-Speed device detection bit (Host mode)

1 = AFull-Speed or Hi-Speed device has been detected being connected to the port
0 = No Full-Speed or Hi-Speed device detected

LSDEV: Low-Speed Device Detection bit (Host mode)
1 = A Low-Speed device has been detected being connected to the port
0 = No Low-Speed device detected

VBUS<1:0>: VBUS Level Detection bits
11 = Above VBuUS Valid

10 = Above AValid, below VBUS Valid
01 = Above Session End, below AValid
00 = Below Session End

HOSTMODE: Host Mode bit
1 = USB module is acting as a Host
0 = USB module is not acting as a Host

HOSTREQ: Host Request Control bit

‘B’ device only:

1 = USB module initiates the Host Negotiation when Suspend mode is entered. This bit is cleared when
Host Negotiation is completed.

0 = Host Negotiation is not taking place
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REGISTER 11-13: USBOTG: USB OTG CONTROL/STATUS REGISTER (CONTINUED)
bit 0 SESSION: Active Session Control/Status bit

‘A’ device:

1 = Start a session

0 = End a session

‘B’ device:
1 = (Read) Session has started or is in progress, (Write) Initiate the Session Request Protocol
0 = When USB module is in Suspend mode, clearing this bit will cause a software disconnect

Clearing this bit when the USB module is not suspended will result in undefined behavior.
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REGISTER 11-14: USBFIFOA: USB FIFO ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ U0 U0 U0 R/W-0 RIW-0 R/W-0 R/W-0 RIW-0
31:24 — — — RXFIFOAD<12:8>
9316 RIW-0 RIW-0 RW-0 Rwo | Rwo [ Rwo | Rwo RIW-0
RXFIFOAD<7:0>
158 U0 U0 U0 rRwo | Rwo [ Rwo | RWO R/W-0
— — — TXFIFOAD<12:8>
_ R/W-0 R/W-0 RIW-0 Rwo | RrRwo [ Rwo | Rwo R/W-0
7:0 TXFIFOAD<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-29

Unimplemented: Read as ‘0’

bit 28-16 RXFIFOAD<12:0>: Receive Endpoint FIFO Address bits
Start address of the endpoint FIFO in units of 8 bytes as follows:

bit 15-13
bit 12-0

1111111111111 = OxXFFF8

0000000000010 = 0x0010
0000000000001 = 0x0008
0000000000000 = 0x0000

Unimplemented: Read as ‘0’

TXFIFOAD<12:0>: Transmit Endpoint FIFO Address bits
Start address of the endpoint FIFO in units of 8 bytes as follows:

1111111111111 = OxFFF8

0000000000010 = 0x0010
0000000000001 = 0x0008
0000000000000 = 0x0000
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REGISTER 11-15: USBHWVER: USB HARDWARE VERSION REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 u-0 u-0 U-0 u-0 u-0 U-0 u-0
31:24
U-0 u-0 u-0 U-0 u-0 u-0 U-0 u-0
23:16
15:8 R-0 R-0 R-0 R-0 R-1 R-0 R-0 R-0
' RC VERMAJOR<4:0> VERMINOR<9:8>
0 R-0 R-0 R-0 | R-0 | R-0 R-0 R-0 | R-0
’ VERMINOR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

RC: Release Candidate bit
1 = USB module was created using a release candidate
0 = USB module was created using a full release

VERMAJOR<4:0>: USB Module Major Version number bits
This read-only number is the Major version number for the USB module.
VERMINOR<9:0>: USB Module Minor Version number bits
This read-only number is the Minor version number for the USB module.

bit 15

bit 14-10

bit 9-0

© 2015-2021 Microchip Technology Inc.
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REGISTER 11-16: USBINFO: USB INFORMATION REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ R/W-0 RIW-0 RIW-1 R/W-1 R/W-1 RIW-1 RIW-0 RIW-0
31:24 VPLEN<7:0>
9316 Rwo | Rw-1 [ Rweo RIW-1 RW-1 [ Rw-1 [ Rweo RIW-0
WTCON<3:0> WTID<3:0>
158 R-1 | R-0 | R0 R0 R-1 | R-1 | R0 R0
DMACHANS<3:0> RAMBITS<3:0>
0 R0 | R-1 | R-1 R-1 R-0 | R-1 | R-1 R-1
’ RXENDPTS<3:0> TXENDPTS<3:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-24

bit 23-20

bit 19-6

bit 15-12

bit 11-8

bit 7-4

bit 3-0

VPLEN<7:0>: VBUS pulsing charge length bits

Sets the duration of the VBUS pulsing charge in units of 546.1 ps. (The default setting corresponds to 32.77
ms.)

WTCON<3:0>: Connect/Disconnect filter control bits

Sets the wait to be applied to allow for the connect/disconnect filter in units of 533.3 ns. The default setting
corresponds to 2.667 ps.

WTID<3:0>: ID delay valid control bits

Sets the delay to be applied from IDPULLUP being asserted to IDDIG being considered valid in units of
4.369ms. The default setting corresponds to 52.43ms.

DMACHANS<3:0>: DMA Channels bits

These read-only bits provide the number of DMA channels in the USB module. For the PIC32MZ EF family,
this number is 8.

RAMBITS<3:0>: RAM address bus width bits

These read-only bits provide the width of the RAM address bus. For the PIC32MZ EF family, this number
is 12.

RXENDPTS<3:0>: Included RX Endpoints bits

This read-only register gives the number of RX endpoints in the design. For the PIC32MZ EF family, this
numberis 7.

TXENDPTS<3:0>: Included TX Endpoints bits

These read-only bits provide the number of TX endpoints in the design. For the PIC32MZ EF family, this
number is 7.
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REGISTER 11-17: USBEOFRST: USB END-OF-FRAME/SOFT RESET CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
] u-0 u-0 U-0 u-0 U-0 U-0 R/W-0 R/W-0
31:24 — — — — — — NRSTX NRST
) R/W-0 R/W-1 R/W-1 R/W-1 R/W-0 R.W-0 R/W-1 R/W-0
23:16 LSEOF<7:0>
15:8 R/W-0 R/W-1 | R/W-1 R/W-1 | R/W-0 R.W-1 R/W-1 R/W-1
FSEOF<7:0>
0 Rw1 | rRwo [ Rwo | Rwo | RrRwo | Rwo [ Rwo | RWoO
' HSEOF<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-26
bit 25

bit 24

bit 23-16

bit 15-8

bit 7-0

Unimplemented: Read as ‘0’

NRSTX: Reset of XCLK Domain bit

1 = Reset the XCLK domain, which is clock recovered from the received data by the PHY

0 = Normal operation

NRST: Reset of CLK Domain bit

1 = Reset the CLK domain, which is clock recovered from the peripheral bus

0 = Normal operation

LSEOF<7:0>: Low-Speed EOF bits

These bits set the Low-Speed transaction in units of 1.067 ps (default setting is 121.6 ps) prior to the EOF
to stop new transactions from beginning.

FSEOF<7:0>: Full-Speed EOF bits

These bits set the Full-Speed transaction in units of 533.3 ps (default setting is 63.46 us) prior to the EOF
to stop new transactions from beginning.

HSEOF<7:0>: Hi-Speed EOF bits

These bits set the Hi-Speed transaction in units of 133.3 s (default setting is 17.07ps) prior to the EOF to
stop new transactions from beginning.

© 2015-2021 Microchip Technology Inc.
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REGISTER 11-18: USBExTXA: USB ENDPOINT ‘x’ TRANSMIT ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/11 | 24/16/8/0
] u-o R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 — TXHUBPRT<6:0>
9316 RW-0 rRwo | Rw-0 | Rwo [ Rwo | Rwo | Rwo | Rwo
MULTTRAN TXHUBADD<6:0>
u-0 u-0 u-0 u-0 U-0 u-0 u-0 u-0
15:8
] u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 — TXFADDR<6:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31 Unimplemented: Read as ‘0’
bit 30-24 TXHUBPRT<6:0>: TX Hub Port bits (Host mode)
When a Low-Speed or Full-Speed device is connected to this endpoint through a Hi-Speed USB 2.0 hub,
this field records the port number of that USB 2.0 hub.
bit 23 MULTTRAN: TX Hub Multiple Translators bit (Host mode)
1 = The USB 2.0 hub has multiple transaction translators
0 = The USB 2.0 hub has a single transaction translator
bit 22-16  TXHUBADD<6:0>: TX Hub Address bits (Host mode)
When a Low-Speed or Full-Speed device is connected to this endpoint through a Hi-Speed USB 2.0 hub,
these bits record the address of the USB 2.0 hub.
bit 15-7  Unimplemented: Read as ‘0’
bit6-0  TXFADDR<6:0>: TX Functional Address bits (Host mode)

Specifies the address for the target function that is be accessed through the associated endpoint. It needs
to be defined for each TX endpoint that is used.
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REGISTER 11-19: USBExRXA: USB ENDPOINT ‘x’ RECEIVE ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 |28/20/12/4| 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
. u-o R/W-0 R/W-0 RW-0 RIW-0 RW-0 RW-0 RW-0
31:24 — RXHUBPRT<6:0>
93:16 RW-0 rRwo | RrRwo | Rwo | Rwo [ Rwo [ RWo [ RwWo
MULTTRAN RXHUBADD<6:0>
15:8 u-0 u-o u-o u-0 u-o u-0 u-o u-0
) u-o R/W-0 R/W-0 RW-0 RIW-0 R/W-0 RW-0 RW-0
70 — RXFADDR<6:0>
Legend: HC = Hardware Cleared HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 Unimplemented: Read as ‘0’
bit 30-24 RXHUBPRT<6:0>: RX Hub Port bits (Host mode)

When a Low-Speed or Full-Speed device is connected to this endpoint via a Hi-Speed USB 2.0 hub, this field
records the port number of that USB 2.0 hub.

bit23 ~ MULTTRAN: RX Hub Multiple Translators bit (Host mode)
1 = The USB 2.0 hub has multiple transaction translators
0 = The USB 2.0 hub has a single transaction translator
bit 22-16 TXHUBADD<6:0>: RX Hub Address bits (Host mode)
When a Low-Speed or Full-Speed device is connected to this endpoint via a Hi-Speed USB 2.0 hub, these
bits record the address of the USB 2.0 hub.
bit 15-7 Unimplemented: Read as ‘0’
bit6-0 RXFADDR<6:0>: RX Functional Address bits (Host mode)

Specifies the address for the target function that is be accessed through the associated endpoint. It needs to
be defined for each RX endpoint that is used.
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REGISTER 11-20: USBDMAINT: USB DMA INTERRUPT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 u-0 U-0 U-0 u-0 U-0 U-0
31:24 — — — — — — — —
u-0 U-0 u-0 u-0 U-0 u-0 u-0 U-0
23:16 — — — — — — — —
u-0 U-0 U-0 u-0 U-0 u-0 u-0 U-0
15:8 — — — — — — — —
70 R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS
’ DMASIF DMATYIF DMAGIF DMAGSIF DMA4IF DMAGZIF DMA2IF DMA1IF
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-8 Unimplemented: Read as ‘0’

bit 7-0

DMAXIF: DMA Channel X’ Interrupt bit

1 = The DMA channel has an interrupt event
0 = No interrupt event

All bits are cleared on a read of the register.
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REGISTER 11-21: USBDMAXxC: USB DMA CHANNEL ‘x’ CONTROL REGISTER (‘x’ = 1-8)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 U-0 u-0 U-0 U-0 u-0 U-0 U-0
31:24 — — — — — — — —
u-0 U-0 U-0 u-0 U-0 u-0 u-0 U-0
23:16 — — — — — — — —
158 u-0 U-0 U-0 u-0 U-0 R/W-0 R/W-0 R/W-0
’ — — — — — DMABRSTM<1:0> DMAERR
7:0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
) DMAEP<3:0> DMAIE DMAMODE | DMADIR DMAEN
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-11  Unimplemented: Read as ‘0’
bit 10-9 DMABRSTM<1:0>: DMA Burst Mode Selection bit

11 = Burst Mode 3: INCR16, INCRS8, INCR4 or unspecified length
10 = Burst Mode 2: INCRS8, INCR4 or unspecified length

01 = Burst Mode 1: INCR4 or unspecified length

00 = Burst Mode 0: Bursts of unspecified length

bit 8 DMAERR: Bus Error bit

1 = Abus error has been observed on the input
0 = The software writes this to clear the error

bit 7-4 DMAEP<3:0>: DMA Endpoint Assignment bits
These bits hold the endpoint that the DMA channel is assigned to. Valid values are 0-7.
bit 3 DMAIE: DMA Interrupt Enable bit

1 = Interrupt is enabled for this channel
0 = Interrupt is disabled for this channel

bit 2 DMAMODE: DMA Transfer Mode bit

1 = DMA Mode1 Transfers
0 = DMA ModeO Transfers

bit 1 DMADIR: DMA Transfer Direction bit

1 = DMA Read (TX endpoint)
0 = DMA Write (RX endpoint)

bit 0 DMAEN: DMA Enable bit

1 = Enable the DMA transfer and start the transfer
0 = Disable the DMA transfer
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REGISTER 11-22: USBDMAXxA: USB DMA CHANNEL ‘x’ MEMORY ADDRESS REGISTER (X’ = 1-8)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 DMAADDR<31:24>
2316 Rwo [ Rwo [ RwoO | Rwo [ RW0 | RWO0 | RW-0 [ RWO
: DMAADDR<23:16>
15:8 Rwo [ Rwo [ RwoO | Rwo [ RwW0 | RWO0 | RW-0 [ RWO
’ DMAADDR<15:8>
70 RwWo [ Rwo | RwoO | Rw-0 [ RWo0O | RWO0 | R-0 | R-0
’ DMAADDR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-0 DMAADDR<31:0>: DMA Memory Address bits
This register identifies the current memory address of the corresponding DMA channel. The initial memory
address written to this register during initialization must have a value such that its modulo 4 value is equal
to ‘0’. The lower two bits of this register are read only and cannot be set by software. As the DMA transfer
progresses, the memory address will increment as bytes are transferred.

REGISTER 11-23: USBDMAXxN: USB DMA CHANNEL ‘x’ COUNT REGISTER (X’ = 1-8)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 DMACOUNT<31:24>
_ Rw-0 | RrRwo [ Rwo | RrRwo | Rw0O [ Rwo | RW0 | RW0
23:16 DMACOUNT<23:16>
. Rw-0 | RrRwo [ Rwo | RrRwo | Rw0O [ Rwo | RW0 | RW0
15:8 DMACOUNT<15:8>
_ Rw-0 | RrRwo [ Rwo | RrRwo | Rw0O [ Rwo | RW0 | RW0
7:0 DMACOUNT<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 DMACOUNT<31:0>: DMA Transfer Count bits
This register identifies the current DMA count of the transfer. Software will set the initial count of the transfer
which identifies the entire transfer length. As the count progresses this count is decremented as bytes are
transferred.

DS60001320H-page 250 © 2015-2021 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-24: USBExRPC: USB ENDPOINT ‘x’ REQUEST PACKET COUNT REGISTER (HOST
MODE ONLY) (‘x’ = 1-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 U-0 u-0 U-0 U-0 u-0 U-0 U-0
31:24 — — — — — — — —
u-0 U-0 U-0 u-0 U-0 u-0 u-0 U-0
23:16 — — — — — — — —
158 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ RQPKTCNT<15:8>
70 R/W-0 R/W-0 RW-0 [ Rwo0 | RWO [ RWoO R/W-0 R/W-0
) RQPKTCNT<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15-0 RQPKTCNT<15:0>: Request Packet Count bits

Sets the number of packets of size MAXP that are to be transferred in a block transfer. This register is only
available in Host mode when AUTOREQ is set.

REGISTER 11-25: USBDPBFD: USB DOUBLE PACKET BUFFER DISABLE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 U-0 u-0 u-0 u-0 U-0 U-0 U-0
31:24 — — — — — — — —
93:16 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
’ EP7TXD EP6TXD EP5TXD EP4TXD EP3TXD EP2TXD EP1TXD —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
’ EP7RXD EP6RXD EP5RXD EP4RXD EP3RXD EP2RXD EP1RXD —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-24 Unimplemented: Read as ‘0"

bit 23-17 EP7TXD:EP1TXD: TX Endpoint ‘x’ Double Packet Buffer Disable bits
1 = TX double packet buffering is disabled for endpoint ‘X’
0 = TX double packet buffering is enabled for endpoint ‘x’

bit 16-8 Unimplemented: Read as ‘0’

bit 7-1  EP7RXD:EP1RXD: RX Endpoint ‘x’ Double Packet Buffer Disable bits
1 = RX double packet buffering is disabled for endpoint ‘x’
0 = RX double packet buffering is enabled for endpoint ‘x’

bit 0 Unimplemented: Read as ‘0’
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REGISTER 11-26: USBTMCON1: USB TIMING CONTROL REGISTER 1

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-1 RIW-0 RIW-1
31:24 THHSRTN<15:8>
2316 RIW-1 [ Rw-1 | RW-1 | Rwo | RWO [ RW | RW-1 | Rw-0
’ THHSRTN<7:0>
15:8 RW-0 [ RMW-1 | rRwo | RrRwo [ RrRwo | Rwo0 | RWo0 [ RWO
’ TUCH<15:8>
70 RW-0 [ RMW-1 | RW-1 | Rw-1 | RrRwo | RWt | Rwo [ RWO
’ TUCH<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-16  THHSRTN:<15:0>: Hi-Speed Resume Signaling Delay bits
These bits set the delay from the end of Hi-Speed resume signaling (acting as a Host) to enable the UTM
normal operating mode.

bit 15-0 TUCH<15:0>: Chirp Time-out bits
These bits set the chirp time-out. This number, when multiplied by 4, represents the number of USB module
clock cycles before the time-out occurs.
Note:

Use of this register will allow the Hi-Speed time-out to be set to values that are greater than the maximum
specified in the USB 2.0 specification, making the USB module non-compliant.

REGISTER 11-27: USBTMCON2: USB TIMING CONTROL REGISTER 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 u-0 u-0 U-0 u-0 u-0 u-0 U-0
31:24 — — — — — — — —
u-0 u-0 U-0 u-0 u-0 U-0 U-0 u-0
23:16 — — — — — — — —
u-0 u-0 U-0 u-0 u-0 U-0 U-0 u-0
15:8 — — — — — — — —
70 u-0 u-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
) — — — — THBST<3:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-4 Unimplemented: Read as ‘0’

bit 3-0 THBST<3:0>: High Speed Time-out Adder bits
These bits represent the value to be added to the minimum high speed time-out period of 736 bit times. The
time-out period can be increased in increments of 64 Hi-Speed bit times (133 ns).
Note:

Use of this register will allow the Hi-Speed time-out to be set to values that are greater than the maximum
specified in the USB 2.0 specification, making the USB module non-compliant.
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REGISTER 11-28: USBLPMR1: USB LINK POWER MANAGEMENT CONTROL

REGISTER 1
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
] U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 — — LPMERRIE | LPMRESIE | LPMACKIE | LPMNYIE | LPMSTIE | LPMTOIE
] U-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0, HC R/W-0, HC
23:16 — — — LPMNAK LPMEN<1:0> LPMRES LPMXMT
] R-0 R-0 R-0 R-0 u-0 u-0 U-0 R-0
15:8 ENDPOINT<3:0> — — — RMTWAK
70 R-0 | R-0 | R-0 | R-0 R-0 R-0 R-0 R-0
) HIRD<3:0> LNKSTATE<3:0>
Legend: HC = Hardware Cleared
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-30 Unimplemented: Read as ‘0’

bit 29 LPMERRIE: LPM Error Interrupt Enable bit
1 = LPMERR interrupt is enabled
0 = LPMERR interrupt is disabled

bit 28 LPMRESIE: LPM Resume Interrupt Enable bit
1 = LPMRES interrupt is enabled
0 = LPMRES interrupt is disabled

bit 27 LPMACKIE: LPM Acknowledge Interrupt Enable bit
1 = Enable the LPMACK Interrupt
0 = Disable the LPMACK Interrupt

bit 26 LPMNYIE: LPM NYET Interrupt Enable bit
1 = Enable the LPMNYET Interrupt
0 = Disable the LPMNYET Interrupt

bit 25 LPMSTIE: LPM STALL Interrupt Enable bit
1 = Enable the LPMST Interrupt
0 = Disable the LPMST Interrupt

bit 24 LPMTOIE: LPM Time-out Interrupt Enable bit
1 = Enable the LPMTO Interrupt
0 = Disable the LPMTO Interrupt

bit 23-21 Unimplemented: Read as ‘0’
bit 20 LPMNAK: LPM-only Transaction Setting bit

1 = All endpoints will respond to all transactions other than a LPM transaction with a NAK

0 = Normal transaction operation

Setting this bit to ‘1’ will only take effect after the USB module as been LPM suspended.
bit 19-18 LPMEN<1:0>: LPM Enable bits (Device mode)

11 = LPM Extended transactions are supported

10 = LPM and Extended transactions are not supported

01 = LPM mode is not supported but Extended transactions are supported

00 = LPM Extended transactions are supported

bit 17 LPMRES: LPM Resume bit
1 = Initiate resume (remote wake-up). Resume signaling is asserted for 50 ps.
0 = No resume operation

This bit is self-clearing.
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REGISTER 11-28: USBLPMR1: USB LINK POWER MANAGEMENT CONTROL

bit 16

bit 15-12

bit 11-9
bit 8

bit 7-4

bit 3-0

REGISTER 1 (CONTINUED)

LPMXMT: LPM Transition to the L1 State bit

When in Device mode:

1 = USB module will transition to the L1 state upon the receipt of the next LPM transaction. LPMEN must
be setto *0b11. Both LPMXMT and LPMEN must be set in the same cycle.

0 = Maintain current state

When LPMXMT and LPMEN are set, the USB module can respond in the following ways:
* If no data is pending (all TX FIFOs are empty), the USB module will respond with an ACK. The bit will
self clear and a software interrupt will be generated.

+ If data is pending (data resides in at least one TX FIFO), the USB module will respond with a NYET. In
this case, the bit will not self clear however a software interrupt will be generated.

When in Host mode:

1 = USB module will transmit an LPM transaction. This bit is self clearing, and will be immediately cleared
upon receipt of any Token or three time-outs have occurred.

0 = Maintain current state

ENDPOINT<3:0>: LPM Token Packet Endpoint bits

This is the endpoint in the token packet of the LPM transaction.

Unimplemented: Read as ‘0’

RMTWAK: Remote Wake-up Enable bit

This bit is applied on a temporary basis only and is only applied to the current suspend state.

1 = Remote wake-up is enabled
0 = Remote wake-up is disabled
HIRD<3:0>: Host Initiated Resume Duration bits
The minimum time the host will drive resume on the bus. The value in this register corresponds to an actual
resume time of:
Resume Time = 50 ps + HIRD * 75 ps. The resulting range is 50 ps to 1200 ps.

LNKSTATE<3:0>: Link State bits

This value is provided by the host to the peripheral to indicate what state the peripheral must transition to
after the receipt and acceptance of a LPM transaction. The only valid value for this register is ‘1’ for Sleep
State (L1). All other values are reserved.
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REGISTER 11-29: USBLPMR2: USB LINK POWER MANAGEMENT CONTROL REGISTER 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U-0 u-0 U-0 U-0 U-0 U-0 u-0 U-0
31:24 — — — — — — — —
u-0 u-0 U-0 U-0 u-0 u-0 U-0 U-0
23:16 — — — — — — — —
158 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ = LPMFADDR<6:0>
7:0 u-0 u-0 R-0 R-0, HS R-0, HS R-0, HS R-0, HS R-0, HS
' — — LPMERRIF | LPMRESIF | LPMNCIF | LPMACKIF | LPMNYIF LPMSTIF
Legend: HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-15 Unimplemented: Read as ‘0’

bit 14-8 LPMFADDR<6:0>: LPM Payload Function Address bits
These bits contain the address of the LPM payload function.

bit7-6  Unimplemented: Read as ‘0’
bit 5 LPMERRIF: LPM Error Interrupt Flag bit (Device mode)

1 = An LPM transaction was received that had a LINKSTATE field that is not supported. The response will

be a STALL.
0 = No error condition

bit 4 LPMRESIF: LPM Resume Interrupt Flag bit
1 = The USB module has resumed (for any reason)
0 = No Resume condition

bit 3 LPMNCIF: LPM NC Interrupt Flag bit
When in Device mode:

1 = The USB module received a LPM transaction and responded with a NYET due to data pending in the

RX FIFOs.
0 = No NC interrupt condition

When in Host mode:

1 = ALPM transaction is transmitted and has failed to complete. The transaction will have failed
a timeout occurred or there were bit errors in the response for three attempts.

0 = No NC interrupt condition

bit 2 LPMACKIF: LPM ACK Interrupt Flag bit
When in Device mode:
1 = ALPM transaction was received and the USB Module responded with an ACK
0 = No ACK interrupt condition

When in Host mode:
1 = The LPM transaction is transmitted and the device responds with an ACK
0 = No ACK interrupt condition

bit 1 LPMNYIF: LPM NYET Interrupt Flag bit
When in Device mode:
1 = ALPM transaction is received and the USB Module responded with a NYET
0 = No NYET interrupt flag

When in Host mode:
1 = ALPM transaction is transmitted and the device responded with an NYET
0 = No NYET interrupt flag

because
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REGISTER 11-29: USBLPMR2: USB LINK POWER MANAGEMENT CONTROL REGISTER 2
bit 0 LPMSTIF: LPM STALL Interrupt Flag bit

When in Device mode:

1 = ALPM transaction was received and the USB Module responded with a STALL

0 = No Stall condition

When in Host mode:
1 = ALPM transaction was transmitted and the device responded with a STALL
0 = No Stall condition

DS60001320H-page 256 © 2015-2021 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-30: USBCRCON: USB CLOCK/RESET CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/91 24/16/8/0
31:24 u-0 U-0 U-0 u-0 u-0 R-0, HS,HC | R-0,HS, HC R/W-1, HS

’ — — — — — USBIF USBRF | USBWKUP
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
r-1 u-0 u-0 u-0 u-0 U-0 R/W-0 R/W-0
15:8 . . . . . . uUSB uSB
IDOVEN IDVAL
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0 VBUS ASVAL BSVAL SEND uSB
PHYIDEN MONEN MONEN MONEN MONEN USBIE USBRIE WKUPEN
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-27 Unimplemented: Read as ‘0’
bit 26 USBIF: USB General Interrupt Flag bit
1 = An event on the USB Bus has occurred
0 = No interrupt from USB module or interrupts have not been enabled
bit 25 USBRF: USB Resume Flag bit
1 = Resume from Suspend state. Device wake-up activity can be started.
0 = No Resume activity detected during Suspend, or not in Suspend state
bit 24 USBWK: USB Activity Status bit
1 = Connect, disconnect, or other activity on USB detected since last cleared
0 = No activity detected on USB
Note:  This bit should be cleared just prior to entering sleep, but it should be checked that no activity
has already occurred on USB before actually entering sleep.
bit 23-14 Unimplemented: Read as ‘0’
bit 15 Reserved: Read as ‘1’
bit 14-10 Unimplemented: Read as ‘0’
bit 9 USBIDOVEN: USB ID Override Enable bit
1 = Enable use of USBIDVAL bit
0 = Disable use of USBIDVAL and instead use the PHY value
bit 8 USBIDVAL: USB ID Value bit
1 = ID override value is 1
0 = ID override value is 0
bit 7 PHYIDEN: PHY ID Monitoring Enable bit
1 = Enable monitoring of the ID bit from the USB PHY
0 = Disable monitoring of the ID bit from the USB PHY
bit 6 VBUSMONEN: VBUS Monitoring for OTG Enable bit
1 = Enable monitoring for VBUs in VBUS Valid range (between 4.4V and 4.75V)
0 = Disable monitoring for VBUS in VBUS Valid range
bit 5 ASVALMONEN: A-Device VBUS Monitoring for OTG Enable bit
1 = Enable monitoring for VBUS in Session Valid range for A-device (between 0.8V and 2.0V)
0 = Disable monitoring for VBUS in Session Valid range for A-device
bit 4 BSVALMONEN: B-Device VBUS Monitoring for OTG Enable bit

1 = Enable monitoring for VBUS in Session Valid range for B-device (between 0.8V and 4.0V)
0 = Disable monitoring for VBUS in Session Valid range for B-device
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REGISTER 11-30: USBCRCON: USB CLOCK/RESET CONTROL REGISTER (CONTINUED)
bit 3 SENDMONEN: Session End VBUS Monitoring for OTG Enable bit
1 = Enable monitoring for VBUS in Session End range (between 0.2V and 0.8V)
0 = Disable monitoring for VBUS in Session End range
bit 2 USBIE: USB General Interrupt Enable bit
1 = Enables general interrupt from USB module
0 = Disables general interrupt from USB module
bit 1 USBRIE: USB Resume Interrupt Enable bit
1 = Enable remote resume from suspend Interrupt
0 = Disable interrupt to a Remote Devices USB resume signaling
bit 0 USBWKUPEN: USB Activity Detection Interrupt Enable bit
1 = Enable interrupt for detection of activity on USB bus in Sleep mode
0 = Disable interrupt for detection of activity on USB bus in Sleep mode
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12.0

Note:

/O PORTS

This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 12.
“1/0O Ports” (DS60001120) in the “PIC32
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com/PIC32).

General purpose /0 pins are the simplest of
peripherals. They allow the PIC32MZ EF family device
to monitor and control other devices. To add flexibility
and functionality, some pins are multiplexed with
alternate function(s). These functions depend on which
peripheral features are on the device. In general, when
a peripheral is functioning, that pin may not be used as
a general purpose I/O pin.

Some of the key features of the 1/O ports are:

« Individual output pin open-drain enable/disable

« Individual input pin weak pull-up and pull-down

* Monitor selective inputs and generate interrupt
when change in pin state is detected

» Operation during Sleep and Idle modes

» Fast bit manipulation using CLR, SET and INV
registers

Figure 12-1 illustrates a block diagram of a typical
multiplexed I/O port.

FIGURE 12-1: BLOCK DIAGRAM OF A TYPICAL MULTIPLEXED PORT STRUCTURE
Peripheral Module
r Peripheral Module Enable L r Port Control 1
| Peripheral Output Enable | Jl
Peripheral Output Dat: — —— —
PIO Module L Peripheral Output Data
;— RD ODC )/‘ —i
PBCLK4
| N |
| Data Bus D Q |
| PBCLK4 CcK _|obc |
EN Q ]
| wronc [ r |
| RDTRIS | 11 | 1/0 Cell
A -~ 0 r— — — — 7
| ~ [ |
|
| PR | | |
| cK _|TRIS 1 | |
| EN Q | 0 |
| WRTRIS | L — — | |
Output Multiplexers |
| b Q | q
| CcK _| LAT | | /O Pin |
EN Q Lo 1
| WR LAT | |
WR PORT
| e |
| RDLAT Iy |
| — < — L
RD PORT
| 0 @ bo—a o |
| _ |
| Sleep Q CK4~| Q CK{—‘: |
| PBCLK4 |
| i

<R

Peripheral Input
Peripheral Input But‘f%I

Legend:

R = Peripheral input buffer types may vary. Refer to Table 1-1 for peripheral details.

Note: This block diagram is a general representation of a shared port/peripheral structure for illustration purposes only. The actual structure
for any specific port/peripheral combination may be different than it is shown here.

© 2015-2021 Microchip Technology Inc.

DS60001320H-page 259


http://www.microchip.com/PIC32
http://www.microchip.com/PIC32
http://www.microchip.com/PIC32

PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

12.1 Parallel I/O (PIO) Ports

All port pins have up to 14 registers directly associated
with their operation as digital I/O. The data direction
register (TRISx) determines whether the pin is an input
or an output. If the data direction bitis a ‘1’, then the pin
is an input. All port pins are defined as inputs after a
Reset. Reads from the latch (LATx) read the latch.
Writes to the latch write the latch. Reads from the port
(PORTX) read the port pins, while writes to the port pins
write the latch.

12.11 OPEN-DRAIN CONFIGURATION

In addition to the PORTX, LATX, and TRISx registers for
data control, some port pins can also be individually
configured for either digital or open-drain output. This is
controlled by the Open-Drain Control register, ODCx,
associated with each port. Setting any of the bits con-
figures the corresponding pin to act as an open-drain
output.

The open-drain feature allows the generation of out-
puts higher than VDD (e.g., 5V) on any desired 5V-tol-
erant pins by using external pull-up resistors. The
maximum open-drain voltage allowed is the same as
the maximum VIH specification.

Refer to the pin name tables (Table 2 through Table 6)
for the available pins and their functionality.

12.1.2 CONFIGURING ANALOG AND
DIGITAL PORT PINS

The ANSELXx register controls the operation of the
analog port pins. The port pins that are to function as
analog inputs must have their corresponding ANSEL
and TRIS bits set. In order to use port pins for I/O
functionality with digital modules, such as Timers,
UARTS, etc., the corresponding ANSELXx bit must be
cleared.

The ANSELX register has a default value of OxFFFF;
therefore, all pins that share analog functions are
analog (not digital) by default.

If the TRIS bit is cleared (output) while the ANSELX bit
is set, the digital output level (VOH or VOL) is converted
by an analog peripheral, such as the ADC module or
Comparator module.

When the PORT register is read, all pins configured as
analog input channels are read as cleared (a low level).

Pins configured as digital inputs do not convert an
analog input. Analog levels on any pin defined as a
digital input (including the ANx pins) can cause the
input buffer to consume current that exceeds the
device specifications.

12.1.3 I/0 PORT WRITE/READ TIMING

One instruction cycle is required between a port
direction change or port write operation and a read
operation of the same port. Typically this instruction
would be an NOP.

12.1.4 INPUT CHANGE NOTIFICATION

The input change notification function of the 1/O ports
allows the PIC32MZ EF devices to generate interrupt
requests to the processor in response to a change-of-
state on selected input pins. This feature can detect
input change-of-states even in Sleep mode, when the
clocks are disabled. Every 1/O port pin can be selected
(enabled) for generating an interrupt request on a
change-of-state.

Seven control registers are associated with the CN
functionality of each /O port. The CNENx/CNNEx
registers contain the CN interrupt enable control bits for
each of the input pins. Setting any of these bits enables
a CN interrupt for the corresponding pins. CNENXx
enables a mismatch CN interrupt condition when the
EDGEDETECT bit (CNCONx<11>) is not set. When
the EDGEDETECT bit is set, CNNEx controls the
negative edge while CNENXx controls the positive.

The CNSTATx/CNFx registers indicate the status of
change notice based on the setting of the
EDGEDETECT bit. If the EDGEDETECT bit is set to
‘0’, the CNSTATX register indicates whether a change
occurred on the corresponding pin since the last read
of the PORTX bit. If the EDGEDETECT bit is set to ‘1’,
the CNFx register indicates whether a change has
occurred and through the CNNEx/CNENX registers the
edge type of the change that occurred is also indicated.

Each 1/0 pin also has a weak pull-up and a weak
pull-down connected to it. The pull-ups act as a
current source or sink source connected to the pin,
and eliminate the need for external resistors when
push-button or keypad devices are connected. The
pull-ups and pull-downs are enabled separately using
the CNPUx and the CNPDx registers, which contain
the control bits for each of the pins. Setting any of
the control bits enables the weak pull-ups and/or
pull-downs for the corresponding pins.

Note: Pull-ups and pull-downs on change
notification pins should always be
disabled when the port pin is configured as
a digital output.

An additional control register (CNCONXx) is shown in
Register 12-3.
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12.2 Registers for Slew Rate Control

Some I/O pins can be configured for various types of
slew rate control on its associated port. This is
controlled by the Slew Rate Control bits in the
SRCON1x and SRCONOXx registers that are associated
with each I/O port. The slew rate control is configured
using the corresponding bit in each register, as shown
in Table 12-1.

As an example, writing 0x0001, 0x0000 to SRCON1A
and SRCONOA, respectively, will enable slew rate
control on the RAQO pin and sets the slew rate to the
slow edge rate.

TABLE 12-1: SLEW RATE CONTROL BIT

SETTINGS
SRCON1x | SRCONOx Description
1 1 Slew rate control is enabled

and is set to the slowest
edge rate.
Slew rate control is enabled

and is set to the slow edge
rate.

Slew rate control is enabled
and is set to the medium
edge rate.

Slew rate control is disabled
and is set to the fastest
edge rate.

Note: By default, all of the Port pins are set to
the fastest edge rate.

12.3 CLR, SET, and INV Registers

Every 1/O module register has a corresponding CLR
(clear), SET (set) and INV (invert) register designed to
provide fast atomic bit manipulations. As the name of
the register implies, a value written to a SET, CLR or
INV register effectively performs the implied operation,
but only on the corresponding base register and only
bits specified as ‘1’ are modified. Bits specified as ‘0’
are not modified.

Reading SET, CLR and INV registers returns undefined
values. To see the affects of a write operation to a SET,
CLR or INV register, the base register must be read.

12.4 Peripheral Pin Select (PPS)

A major challenge in general purpose devices is provid-
ing the largest possible set of peripheral features while
minimizing the conflict of features on 1/O pins. The chal-
lenge is even greater on low pin-count devices. In an
application where more than one peripheral needs to
be assigned to a single pin, inconvenient workarounds
in application code or a complete redesign may be the
only option.

PPS configuration provides an alternative to these
choices by enabling peripheral set selection and their
placement on a wide range of I/O pins. By increasing
the pinout options available on a particular device,
users can better tailor the device to their entire
application, rather than trimming the application to fit
the device.

The PPS configuration feature operates over a fixed
subset of digital I/O pins. Users may independently
map the input and/or output of most digital peripherals
to these I/O pins. PPS is performed in software and
generally does not require the device to be repro-
grammed. Hardware safeguards are included that pre-
vent accidental or spurious changes to the peripheral
mapping once it has been established.

12.4.1 AVAILABLE PINS

The number of available pins is dependent on the
particular device and its pin count. Pins that support the
PPS feature include the designation “RPn” in their full
pin designation, where “RP” designates a remappable
peripheral and “n” is the remappable port number.

12.4.2 AVAILABLE PERIPHERALS

The peripherals managed by the PPS are all digital-
only peripherals. These include general serial
communications (UART, SPI, and CAN), general pur-
pose timer clock inputs, timer-related peripherals (input
capture and output compare), interrupt-on-change
inputs, and reference clocks (input and output).

In comparison, some digital-only peripheral modules
are never included in the PPS feature. This is because
the peripheral’s function requires special 1/O circuitry
on a specific port and cannot be easily connected to
multiple pins. These modules include 12c among oth-
ers. A similar requirement excludes all modules with
analog inputs, such as the Analog-to-Digital Converter
(ADC).

A key difference between remappable and non-remap-
pable peripherals is that remappable peripherals are
not associated with a default /O pin. The peripheral
must always be assigned to a specific I/0 pin before it
can be used. In contrast, non-remappable peripherals
are always available on a default pin, assuming that the
peripheral is active and not conflicting with another
peripheral.

When a remappable peripheral is active on a given I/O
pin, it takes priority over all other digital I/0O and digital
communication peripherals associated with the pin.
Priority is given regardless of the type of peripheral that
is mapped. Remappable peripherals never take priority
over any analog functions associated with the pin.
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12.4.3 CONTROLLING PPS

PPS features are controlled through two sets of SFRs:
one to map peripheral inputs, and one to map outputs.
Because they are separately controlled, a particular
peripheral’s input and output (if the peripheral has both)
can be placed on any selectable function pin without
constraint.

The association of a peripheral to a peripheral-select-
able pin is handled in two different ways, depending on
whether an input or output is being mapped.

12.4.4 INPUT MAPPING

The inputs of the PPS options are mapped on the basis
of the peripheral. That is, a control register associated
with a peripheral dictates the pin it will be mapped to.
The [pin name]R registers, where [pin name] refers to the
peripheral pins listed in Table 12-2, are used to config-
ure peripheral input mapping (see Register 12-1). Each
register contains sets of 4 bit fields. Programming these
bit fields with an appropriate value maps the RPn pin
with the corresponding value to that peripheral. For any
given device, the valid range of values for any bit field is
shown in Table 12-2.

For example, Figure 12-2 illustrates the remappable
pin selection for the U1RX input.

FIGURE 12-2: REMAPPABLE INPUT
EXAMPLE FOR U1RX
U1RXR<3:0>
B 0
RPD2
X 1
RPG8
2 U1RX input
RPF4 to peripheral
Em—

g..‘

A
a
>

z
o
[~
o

For input only, PPS functionality does not
have priority over TRISx settings. Therefore,
when configuring RPn pin for input, the
corresponding bit in the TRISx register must
also be configured for input (set to ‘1’).
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TABLE 12-2: INPUT PIN SELECTION

[pin name]R Value to

Peripheral Pin [pin name]R SFR [pin name]R bits RPn Pin Selection
INT3 INT3R INT3R<3:0> 0000 = RPD2
T2CK T2CKR T2CKR<3:0> 0001 =RPG8
T6CK T6CKR T6CKR<3:0> 0010 = RPF4

_ 0011 = RPD10
IC3 IC3R IC3R<3:0> 0100 = RPF1
IC7 IC7TR IC7R<3:0> 0101 = RPB9
U1TRX U1RXR U1RXR<3:0> 0110 = RPB10
U2CTS U2CTSR U2CTSR<3:0> 0111 =RPC14
USRX USRXR USRXR<3:0> 1000 =RPBS
1001 = Reserved
UBCTS UBCTSR UBCTSR<3:0> 1010 = RPCA™M
SDI1 SDI1R SDI1R<3:0> 1011 = RPD14(
sSDI3 SDI3R SDI3R<3:0> 1100 = RPG1M
spIs sDIsR(M SDI5R<3:0>(1) 1101 = RPA“(‘;;)
sse( sser(M SS6R<3:0>() 1110 =RPD6
1111 = Reserved
REFCLKI1 REFCLKI1R REFCLKI1R<3:0>
INT4 INT4R INT4R<3:0> 0000 = RPD3
K 0001 = RPG7
T5CK T5CKR T5CKR<3:0> 0010 = RPF5
T7CK T7CKR T7CKR<3:0> 0011 = RPD11
) 0100 = RPFO
IC4 IC4R IC4R<3:0> 0107 - RPBA
IC8 IC8R IC8R<3:0> 0110 = RPE5
) 0111 = RPC13
U3RX U3RXR U3RXR<3:0> 050 - RPB3
U4CTS U4CTSR U4CTSR<3:0> 1001 = Reser2/1c-)>d
) 1010 = RPC4
SDI2 SDI2R SDI2R<3:0> 011 = RPD15M
SDi4 SDKR SDI4R<3:0> 1100 = RPGO“&)
(3) (3) .0>(3) 1101 = RPA15
C1RX C1RXR C1RXR<3:0> e Z R
REFCLKI4 REFCLKI4R REFCLKI4R<3:0> 1111 = Reserved
INT2 INT2R INT2R<3:0> 0000 = RPD9
T3CK T3CKR T3CKR<3:0> 0001 = RPG6
T8CK T8CKR T8CKR<3:0> 0010 =RPB8
_ 0011 = RPB15
IC2 IC2R IC2R<3:0> 0100 = RPD4
IC5 IC5R IC5R<3:0> 0101 = RPBO
IC9 IC9R IC9R<3:0> 0110 = RPE3
U1CTS U1CTSR U1CTSR<3:0> 0111 =RPB7
1000 = Reserved
U2RX U2RXR U2RXR<3:0>
—— - 1001 = RPF12(
U5CTS U5CTSR U5CTSR<3:0> 1010 = RPD12
SS1 SS1R SS1R<3:0> 1011 = RPF8(
SS3 SS3R SS3R<3:0> 1100 = RPC3(
SS4 SS4R SS4R<3:0> 1101 = RPE9(")
Ss5() ss5rR™M SS5R<3:0>() 1110 = Reserved
1111 = Reserved
C2Rx®) C2RXR0) C2RXR<3:0>(3)

Note 1: This selection is not available on 64-pin devices.

2: This selection is not available on 64-pin or 100-pin devices.
3: This selection is not available on devices without a CAN module..

© 2015-2021 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 12-2: INPUT PIN SELECTION (CONTINUED)

[pin name]R Value to

Peripheral Pin [pin name]R SFR [pin name]R bits RPn Pin Selection
INT1 INT1R INT1R<3:0> 0000 = RPD1
. 0001 = RPG9
< >
T4CK T4CKR T4CKR<3:0 0010 = RPBA4
T9CK T9CKR T9CKR<3:0> 0011 = RPDO
IC1 IC1R IC1R<3:0> 0100 = Reserved
: 0101 = RPB6
IC6 IC6R IC6R<3:0> 0110 = RPD5
U3CTS U3CTSR U3CTSR<3:0> 0111 = RPB2
— 3
U4RX U4RXR U4RXR<3:0> 1000 = RPF3 )
: 1001 = RPF13(")
UBRX UBRXR UBRXR<3:0> 1010 = No Connect
SS2 SS2R SS2R<3:0> 1011 = RPF2((11))
(1) ) -0=(1) 1100 = RPC2
SDI6 SDI6R SDI6R<3:0> 101 = RPEGM
OCFA OCFAR OCFAR<3:0> 1110 = Reserved
REFCLKI3 REFCLKI3R REFCLKI3R<3:0> 1111 = Reserved

Note 1: This selection is not available on 64-pin devices.

2: This selection is not available on 64-pin or 100-pin devices.
3: This selection is not available on devices without a CAN module..
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

12.4.5 OUTPUT MAPPING

In contrast to inputs, the outputs of the PPS options
are mapped on the basis of the pin. In this case, a
control register associated with a particular pin
dictates the peripheral output to be mapped. The
RPnR registers (Register 12-2) are used to control
output mapping. Like the [pin name]R registers, each
register contains sets of 4 bit fields. The value of the
bit field corresponds to one of the peripherals, and
that peripheral’s output is mapped to the pin (see
Table 12-3 and Figure 12-3).

Anull output is associated with the output register reset
value of ‘0’. This is done to ensure that remappable
outputs remain disconnected from all output pins by
default.
FIGURE 12-3: EXAMPLE OF
MULTIPLEXING OF
REMAPPABLE OUTPUT
FOR RPF0

RPFOR<3:0>

Default
U1TX Output

U2RTS Output | 5
RPFO
o |Output Data P\ HE
o L
°

REFCLKO1

12.4.6 CONTROLLING CONFIGURATION
CHANGES

Because peripheral remapping can be changed during
run time, some restrictions on peripheral remapping
are needed to prevent accidental configuration
changes. PIC32MZ EF devices include two features to
prevent alterations to the peripheral map:

» Control register lock sequence
» Configuration bit select lock

12.4.6.1 Control Register Lock

Under normal operation, writes to the RPnR and [pin
name]R registers are not allowed. Attempted writes
appear to execute normally, but the contents of the
registers remain unchanged. To change these regis-
ters, they must be unlocked in hardware. The regis-
ter lock is controlled by the IOLOCK Configuration bit
(CFGCON<13>). Setting IOLOCK prevents writes to
the control registers; clearing IOLOCK allows writes.

To set or clear the IOLOCK bit, an unlock sequence
must be executed. Refer to Section 42. “Oscillators
with Enhanced PLL” in the “PIC32 Family Reference
Manual” for details.

12.4.6.2  Configuration Bit Select Lock

As an additional level of safety, the device can be
configured to prevent more than one write session to
the RPnR and [pin name]R registers. The IOL1WAY
Configuration bit (DEVCFG3<29>) blocks the IOLOCK
bit from being cleared after it has been set once. If
IOLOCK remains set, the register unlock procedure
does not execute, and the PPS control registers cannot
be written to. The only way to clear the bit and re-
enable peripheral remapping is to perform a device
Reset.

In the default (unprogrammed) state, IOL1WAY is set,
restricting users to one write session.

© 2015-2021 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 12-3: OUTPUT PIN SELECTION

RPn Port Pin RPnR SFR RPnR bits RPnR Value to Peripheral
Selection
RPD2 RPD2R RPD2R<3:0> 0000 = No Connect
RPGS8 RPGSR RPG8R<3:0> 0001 = U3TX
RPF4 RPF4R RPF4R<3:0> 0010 = U4RTS
RPD10 RPD10R RPD10R<3:0> 0011 = Reserved
0100 = Reserved
RPF1 RPF1R RPF1R<3:0> 0101 = SDO1
RPB9 RPBIR RPBI9R<3:0> 0110 = SDO2
RPB10 RPB10R RPB10R<3:0> 0111 = SDO3
RPC14 RPC14R RPC14R<3:0> 1000 = Reserved
RPB5 RPB5R RPB5R<3:0> 1001 = 8DO5™
1010 = SS6!
rRPC1(M RPC1R(") RPC1R<3:0>(1)
RPD14(" RPD14R(™ RPD14R<3:0>(1) 1011 =03
: 1100 = OC6
RPG1(1) RPG1R(" RPG1R<3:0>(1) 1101 = REFCLKO4
RPA14(1) RPA14R(M RPA14R<3:0>(1) 1110 = C20UT
RPD6®@ RPD6R®) RPD6R<3:0>?) 1111 = C1TX®)
RPD3 RPD3R RPD3R<3:0> 0000 = No Connect
RPG7 RPG7R RPG7R<3:0> 0001 =U1TX
RPF5 RPF5R RPF5R<3:0> 8812 = 3:?;5
RPD11 RPD11R RPD11R<3:0> 0100 = UBRTS
RPFO RPFOR RPFOR<3:0> 0101 = SDO1
RPB1 RPB1R RPB1R<3:0> 0110 = SDO2
RPE5 RPE5R RPE5R<3:0> 0111 = SDO3
RPC13 RPC13R RPC13R<3:0> 1000 = SDO4
RPB3 RPB3R RPB3R<3:0> 1001 =SDO5M
RPC4™ RPC4R(M RPC4R<3:0>( 1010 = Reserved
RPD15(1) RPD15R(" RPD15R<3:0>(1) Lo11 =004
: 1100 = OC7
RPGO( RPGOR™ RPGOR<3:0>(1) 1101 = Reserved
RPA15(1) RPA15R(1) RPA15R<3:0>(1) 1110 = Reserved
RPD7(2) RPD7R) RPD7R<3:0>(2) 1111 = REFCLKO1

Note 1: This selection is not available on 64-pin devices.
2: This selection is not available on 64-pin or 100-pin devices.

3: This selection is not available on devices without a CAN module.

4: This selection is not available when VUSB3V3 pin is connected to VSS.

DS60001320H-page 266

© 2015-2021 Microchip Technology Inc.




PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 12-3: OUTPUT PIN SELECTION (CONTINUED)

RPn Port Pin RPnR SFR RPNR bits RPnR Value to Peripheral
Selection
RPD9 RPD9R RPD9R<3:0> 0000 = No Connect
RPG6 RPGBR RPGBR<3:0> 0001 = 32?;(3
: 0010 =
RPBS8 RPBSR RPB8R<3:0> 0011 = Reserved
RPB15 RPB15R RPB15R<3:0> 0100 = UBTX
RPD4 RPD4R RPD4R<3:0> 0101 = SS1
RPBO RPBOR RPBOR<3:0> 0110 = Reserved
: 0111 =SS3
RPE3 RPE3R RPE3R<3:0> 1000 = 5S4
RPB7 RPB7R RPB7R<3:0> 1001 = SS5(1
RPF12(0 RPF12R™M RPF12R<3:0>(" 1010 = SDO6M
RPD12(0 RPD12R(M RPD12R<3:0>(" e 882
1 1 (1 B
RPF8(1 RPF8R(1 RPF8R<3:0>(1) 1101 = Reserved
Rpc3(M RPC3R(" RPC3R<3:0>(1) 1110 = C10UT
RPE9(1) RPE9R(1 RPE9R<3:0>(1) 1111 = REFCLKO3
RPD1 RPD1R RPD1R<3:0> 0000 = No Connect
RPGY RPGOR RPGOR<3:0> 0001 = U1RTS
- 0010 = U2TX
RPB14 RPB14R RPB14R<3:0> 0011 = USRTS
RPDO RPDOR RPDOR<3:0> 0100 = UBTX
RPB6 RPB6R RPB6R<3:0> 0101 = %e"ved
0110 =
RPD5 RPD5R RPD5R<3:0> 0111 = Reserved
RPB2 RPB2R RPB2R<3:0> 1000 = SDO4
RPF3(*) RPF3R®) RPF3R<3:0> 1001 = Reserved
1010 = SDO6("
RPF13(1) RPF13R™M RPF13R<3:0>(1) 011 = 0C2
rRpc2(! RPC2R(" RPC2R<3:0>(") 1100 = OC1
RPE8(" RPESR( RPE8R<3:0>(1) 1101 = OC9
) ™) () 1110 = Reserved
RPF2 RPF2R RPF2R<3:0> 1111 = C2TX®

Note 1: This selection is not available on 64-pin devices.
2: This selection is not available on 64-pin or 100-pin devices.

3: This selection is not available on devices without a CAN module.

4: This selection is not available when VUSB3V3 pin is connected to VSS.
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12.5 1/0O Ports Control Registers
TABLE 12-4: PORTA REGISTER MAP FOR 100-PIN, 124-PIN, AND 144-PIN DEVICES ONLY
2 Bits
3% & | 8 2
<8 28 | & 33
Sa & 3 = 31115 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 (4
t
5
31:16 — — — — — — — — — — — — — — — — 0000
0000 | ANSELA
15:0 — — — — — ANSA10 | ANSA9 — — — ANSA5 — — — ANSA1 | ANSAQO |0623
31:16 — — — — — — — — — — — — — — — — 0000
0010| TRISA
15:0 | TRISA15 | TRISA14 — — — TRISA10 | TRISA9 — TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO |C6FF
31:16 — — — — — — — — — — — — — — — — 0000
0020 | PORTA
15:0 RA15 RA14 — — — RA10 RA9 — RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO |xxxx
31:16 — — - —_ —_ — — — —_ —_ f— — — — — — 0000
0030 LATA
15:0 | LATA15 | LATA14 — — — LATA10 LATA9 — LATA7 LATA6 LATA5 LATA4 LATA3 LATA2 LATA1 LATAO |xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0040 | ODCA
15:0 | ODCA15 | ODCA14 — — — ODCA10 | ODCA9 — ODCA7 | ODCA6 | ODCA5 | ODCA4 | ODCA3 | ODCA2 | ODCA1 | ODCAOQ |0000
31:16 — — — — — — — — — — — — — — — — 0000
0050 | CNPUA
15:0 [CNPUA15|CNPUA14 — — — CNPUA10 | CNPUA9 — CNPUA7 | CNPUAB | CNPUAS5 | CNPUA4 | CNPUA3 | CNPUA2 | CNPUA1 | CNPUAO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0060 | CNPDA
15:0 [CNPDA15|CNPDA14 — — — CNPDA10 | CNPDA9 — CNPDA7 | CNPDAG | CNPDAS5 | CNPDA4 | CNPDA3 | CNPDA2 | CNPDA1 | CNPDAO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0070 | CNCONA
15:0 ON — — — EDGEDETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — 0000
0080 | CNENA
15:0 [CNENA15|CNENA14 — — — CNENA10 | CNENA9 CNENA7 | CNENAG | CNENA5S | CNENA4 | CNENA3 | CNENA2 | CNENA1 | CNENAO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0090 | CNSTATA | . | CN CN . . . CN CN . CN CN CN CN CN CN CN CN {0000
" | STATA15 | STATA14 STATA10 | STATA9 STATA7 | STATA6 | STATAS | STATA4 | STATA3 | STATA2 | STATA1 | STATAO
31:16 — — — — — — — — — — — — — — — — 0000
00A0 | CNNEA
15:0 [CNNEA15|CNNEA14 — — — CNNEA10 | CNNEA9 — CNNEA7 | CNNEAG | CNNEA5 | CNNEA4 | CNNEA3 | CNNEA2 | CNNEA1 | CNNEAO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
00BO| CNFA
15:0 | CNFA15 | CNFA14 — — — CNFA10 | CNFA9 — CNFA7 | CNFA76 | CNFA5 | CNFA4 | CNFA3 | CNFA2 | CNFA71 | CNFAQO |0000
31:16 — — — — — — — — — — — — — — — — 0000
00CO0 | SRCONOA
15:0 — — — — — — — — SROA7 | SROA6 — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
00D0 |[SRCON1A
15:0 — — — — — — — — SR1A7 | SROA6 — — — — — — 0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-5: PORTB REGISTER MAP
@ . Bits
< HE o <2
g'é g2 = 31115 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 I3
E
0100 ANSELB [ 21181 — — — — — — — — — — — — — — — — {0000
15:0 | ANSB15 | ANSB14 | ANSB13 | ANSB12 | ANSB11 | ANSB10 | ANSB9 | ANSB8 | ANSB7 | ANSB6 | ANSB5 | ANSB41 | ANSB3 | ANSB2 | ANSB1 | ANSBO |FFFF
31:16 — — — — — — — — — — — — — — — — 0000
0110} TRISB 15:0 | TRISB15 | TRISB14 | TRISB13 | TRISB12 | TRISB11 | TRISB10 | TRISB9 | TRISB8 | TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | FFFF
o120| PorTE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO | xxxx
o130l LaTB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | LATB15 | LATB14 | LATB13 | LATB12 | LATB11 LATB10 | LATB9 | LATB8 | LATB7 | LATB6 | LATB5 LATB4 LATB3 | LATB2 | LATB1 LATBO |xxxx
o140| opcs 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | ODCB15 | ODCB14 | ODCB13 | ODCB12 | ODCB11 | ODCB10 | ODCB9 | ODCB8 | ODCB7 | ODCB6 | ODCB5 | ODCB4 | ODCB3 | ODCB2 | ODCB1 | ODCBO | 0000
o150| cNPUB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPUB15 | CNPUB14 | CNPUB13 | CNPUB12 | CNPUB11 | CNPUB10 | CNPUB9 | CNPUB8 | CNPUB7 | CNPUB6 | CNPUBS5 | CNPUB4 | CNPUB3 | CNPUB2 | CNPUB1 | CNPUBO [ 0000
o160| cnPDB 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPDB15 | CNPDB14 | CNPDB13 | CNPDB12 | CNPDB11 | CNPDB10 | CNPDB9 | CNPDB8 | CNPDB7 | CNPDB6 | CNPDB5 | CNPDB4 | CNPDB3 | CNPDB2 | CNPDB1 | CNPDBO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0170| CNCONB
150| ON — — — | pEeE| - — — — — — — — — — —  |oooo
31:16 — — — — — — — — — — — — — — — — 0000
0180) CNENB 15:0 | CNENB15 | CNENB14 | CNENB13 | CNENB12 | CNENB11 | CNENB10 | CNENB9 | CNENB8 | CNENB7 | CNENB6 | CNENB5 | CNENB4 | CNENB3 | CNENB2 | CNENB1 | CNENBO [ 0000
31:16 — — — — — — — — — — — — — — — — 0000
0190 |CNSTATB 15:0 CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN 0000
STATB15 | STATB14 | STATB13 | STATB12 | STATB11 | STATB10 | STATB9 | STATB8 | STATB7 | STATB6 | STATB5 | STATB4 | STATB3 | STATB2 | STATB1 | STATBO
31:16 — — — — — — — — — — — — — — — — 0000
01A0] CNNEB 15:0 | CNNEB15 | CNNEB14 | CNNEB13 | CNNEB12 | CNNEB11 | CNNEB10 | CNNEB9 | CNNEB8 | CNNEB7 | CNNEB6 | CNNEB5 | CNNEB4 | CNNEB3 | CNNEB2 | CNNEB1 | CNNEBO [ 0000
c 31:16 — — — — — — — — — — — — — — — — 0000
0180 NFB 15:0 | CNFB15 | CNFB14 | CNFB13 | CNFB12 | CNFB11 | CNFB10 | CNFB9 | CNFB8 | CNFB7 | CNFB6 | CNFB5 | CNFB4 | CNFB3 | CNFB2 | CNFB1 | CNFBO [0000
01co|srRcoNoglE el — — — — — — — — — — — — — — — — {0000
15:0 — SR0OB14 — — — SROB10 | SROB9 | SROB8 — — SROB5 — SROB3 — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
01DO|SRCON1E 15:0 — SR1B14 — — — SR1B10 | SR1B9 | SR1B8 — — SR1B5 — SR1B3 — — — 0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-6: PORTC REGISTER MAP FOR 100-PIN, 124-PIN, AND 144-PIN DEVICES ONLY
§ Bits
5% &= | B 0
S o2 % =‘d-.;
Io| BE o <y
] = &"z“ = 31/15 30/14 29/13 28/12 27111 26/10 | 25/9 | 24/8 | 23/7 | 22/6 | 21/5 20/4 19/3 18/2 171 16/0 4
2%
<
0200| ANSELC 2110 — — — — — — — — — — — — — — — — 0099
15:0 — — — — — — — — — — — ANSC4 ANSC3 ANSC2 ANSC1 — 001E
31:16 — — — — — — — — — — — — — — — — 0000
0210 TRISC
15:0 | TRISC15 TRISC14 TRISC13 TRISC12 — — — — — — — TRISC4 TRISC3 TRISC2 TRISC1 — FO1E
0220] PORTC 31:16 — — — — — — — — — — — — — — — — 0000
15:0 RC15 RC14 RC13 RC12 — — — — — — — RC4 RC3 RC2 RC1 — XXXX
31:16 — — — — — — — — — — — — — — — — 0000
0230 LATC
15:0 LATC15 LATC14 LATC13 LATC12 — — — — — — — LATC4 LATC3 LATC2 LATC1 — XKXX
31:16 — — — — — — — — — — — — — — — — 0000
0240| ODCC
15:0 | ODCC15 oDCcC14 ODCC13 ODCC12 — — — — — — — OoDCC4 oDCC3 oDcc2 obcc1 — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0250( CNPUC
15:0 | CNPUC15 | CNPUC14 | CNPUC13 | CNPUC12 — — — — — — — CNPUC4 | CNPUC3 | CNPUC2 | CNPUCH1 — 0000
0260 enepc 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPDC15 | CNPDC14 | CNPDC13 | CNPDC12 — — — — — — — CNPDC4 | CNPDC3 | CNPDC2 | CNPDCH1 — 0000
31:16 = — — — — — — — = = = — — — — — 0000
0270 CNCONC ) EDGE
15:0 ON — — — DETECT | — — — — — — — — — — — 0000
31:16 = — — — — — — = = = — — — — — 0000
0280 CNENC
15:0 | CNENC15 | CNENC14 | CNENC13 | CNENC12 CNENC4 | CNENC3 | CNENC2 | CNENCH1 — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0290 | CNSTATC
15:0 | CNSTATC15 |CNSTATC14| CNSTATC13 |CNSTATC12 — — — — — — — |CNSTATC4|CNSTATC3|CNSTATC2| CNSTATC1 — 0000
31:16 — — — — — — — — — — — — — — — 0000
02A0| CNNEC
15:0 | CNNEC15 | CNNEC14 | CNNEC13 | CNNEC12 — — — — — — — CNNEC4 | CNNEC3 | CNNEC2 | CNNECH1 — 0000
0280| CNFC 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNFC15 CNFC14 CNFC13 CNFC12 — — — — — — — CNFC4 CNFC3 CNFC2 CNFC1 — 0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-7: PORTC REGISTER MAP FOR 64-PIN DEVICES ONLY
§ Bits
= — ]
[rd o 14 <
§ = é’ 3 5 3115 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 &
£
£
0210l TRIsC 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | TRISC15 TRISC14 TRISC13 TRISC12 — — — — — — — — — — — — F000
31:16 — — — — — — — — — — — — — — — — 0000
0220 PORTC
15:0 RC15 RC14 RC13 RC12 — — — — — — — — — — — — XKXX
0230l LaTC 31:16 — — — — — — — — — — — — — — — — 0000
15:0 LATC15 LATC14 LATC13 LATC12 — — — — — — — — — — — — XXXX
31:16 — — — — — — — — — — — — — — — — 0000
0240( ODCC
15:0 | ODCC15 ODCC14 ODCC13 ODCC12 — — — — — — — — — — — — XKXX
0250 enpuC 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPUC15 | CNPUC14 | CNPUC13 | CNPUC12 — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0260 CNPDC
15:0 | CNPDC15 | CNPDC14 | CNPDC13 | CNPDC12 — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0270 CNCONC ) EDGE
15:0 ON = = = DETECT | — — — — — — — — — — — {0000
31:16 — — — — — — — — — — — — — — — — 0000
0280 CNENC
15:0 | CNENC15 | CNENC14 | CNENC13 | CNENC12 0000
31:16 — — — — — — — — — — — — — — — — 0000
0290 CNSTATC
15:0 | CNSTATC15 | CNSTATC14 | CNSTATC13 | CNSTATC12 — — — — — — — — — — — — 0000
o02a0l cNNEC 31:16 — — — — — — — — — — — — — — — 0000
15:0 | CNNEC15 | CNNEC14 | CNNEC13 | CNNEC12 — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
02B0| CNFC
15:0 | CNFC15 CNFC14 CNFC13 CNFC12 — — — — — — — — — — — — 0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.

Ajlwed (43) nun juiod Buneolq yum AjiAnosuuo) pappaquy ZINZEDId



2.z 9bed-Hoze10009Sd

-ouj ABojouyos | diyoosolN 12025102 @

TABLE 12-8: PORTD REGISTER MAP FOR 124-PIN AND 144-PIN DEVICES ONLY
gA . . Bits
3% & | € _¢
Ip| oE [ <9
§ 'é e 3 = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 &
§
0300| ANSELD |28 — — — — — — — — — — — — — — — — {0000
15:0 | ANSD15 | ANSD14 — — — — — — — — — — — — — — €000
0310| TRISD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | TRISD15 | TRISD14 | TRISD13 | TRISD12 | TRISD11 | TRISD10 | TRISD9 — TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO |FEFF
0320 PORTD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 RD15 RD14 RD13 RD12 RD11 RD10 RD9 — RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO |xxxx
0330| LATD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | LATD15 | LATD14 | LATD13 | LATD12 | LATD11 | LATD10 | LATD9 — LATD7 | LATD6 LATD5 | LATD4 LATD3 LATD2 LATD1 LATDO |xxxx
0340| opCD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | ODCD15 | ODCD14 | ODCD13 | ODCD12 | ODCD11 | ODCD10 | ODCD9 — ODCD7 | ODCD6 | ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO [0000
31:16 — — — — — — — — — — — — — — — — 0000
0350| CNPUD 15:0 | CNPUD15 | CNPUD14 |CNPUD13|CNPUD12|CNPUD11|CNPUD10| CNPUD9| — | CNPUD7 | CNPUD6 | CNPUDS5 | CNPUD4 | CNPUD3 | CNPUD2 | CNPUD1 | CNPUDO [ 0000
31:16 — — — — — — — — — — — — — — — — 0000
0360| CNPDD 15:0 | CNPDD15 | CNPDD14 |CNPDD13|CNPDD12|CNPDD11|CNPDD10| CNPDD9| — | CNPDD7 | CNPDD6 | CNPDD5 | CNPDD4 | CNPDD3 | CNPDD2 | CNPDD1 | CNPDDO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0370 | CNCOND
15:0 | ON — — — | opee | = — — — — — — — — — — o000
31:16 — — — — — — — — — — — — — — — — 0000
0380| CNEND 15:0 | CNEND15 | CNEND14 |CNEND13|CNEND12|CNEND11|CNEND10| CNEND9| — | CNEND7 | CNEND6 | CNEND5 | CNEND4 | CNEND3 | CNEND2 | CNEND1 | CNENDO [ 0000
31:16 — — — — — — — — — — — — — — — — 0000
0390|CNSTATD | - CN CN CN CN CN CN CN _ CN CN CN CN CN CN CN CN 1500
STATD15 | STATD14 | STATD13 | STATD12 | STATD11 | STATD10 | STATD9 STATD7 | STATD6 | STATD5 | STATD4 | STATD3 | STATD2 | STATD1 | STATDO
03A0| CNNED 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNNED15 | CNNED14 | CNNED13 | CNNED12 | CNNED11 | CNNED10 | CNNED9 — CNNED7 | CNNED6 | CNNED5 | CNNED4 | CNNED3 | CNNED2 | CNNED1 | CNNEDO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0380] CNFD 15:0 | CNFD15 | CNFD14 | CNFD13 | CNFD12 | CNFD11 | CNFD10 | CNFD9 — CNFD7 | CNFD6 | CNFD5 | CNFD4 | CNFD3 | CNFD2 | CNFD1 | CNFDO |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-9: PORTD REGISTER MAP FOR 100-PIN DEVICES ONLY -
» .
» Bits -_—
g ® g< S n O
T ‘DI h o % =0 w
Lo| oE .2 <3 N
Sm e 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 4 g
£
> N
31:16 — — — — — — — — — — — — — — — — 0000 m
0300| ANSELD 15:0 | ANSD15 | ANSD14 — — — — — — — — — — — — — — C000 3
31:16 — — — — — — — — — — — — — — — — 0000 o
0310| TRISD
15:0 | TRISD15 | TRISD14 | TRISD13 | TRISD12 | TRISD11 | TRISD10 | TRISD9 — — — TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO |FE3F (9]
0320| PORTD [ 2181 — — — — — — — — — — — — — — — — 10000 &
15:0 RD15 RD14 RD13 RD12 RD11 RD10 RD9 — — — RD5 RD4 RD3 RD2 RD1 RDO | xxxx )
JN I EXRT] I — - — — — e I I I — — — — — [oooo o
15:0 | LATD15 | LATD14 | LATD13 LATD12 LATD11 LATD10 LATD9 — — — LATD5 LATD4 LATD3 LATD2 LATD1 LATDO |xxxx (@)
0340| opCD 31:16 — — — — — — — — — — — — — — — — 0000 (o)
15:0 | ODCD15 | ODCD14 | ODCD13 | ODCD12 | ODCD11 | ODCD10 | ODCD9 — — — ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO |0000 =
31:16 = = = = = = = = = = = = = = = — |ooo00 =2
0350| CNPUD ')
15:0 |CNPUD15|CNPUD14 | CNPUD13 | CNPUD12 | CNPUD11 | CNPUD10 | CNPUD9 — — — CNPUDS5 | CNPUD4 | CNPUD3 | CNPUD2 | CNPUD1 | CNPUDO | 0000 o
15:0 |CNPDD15|CNPDD14 | CNPDD13 | CNPDD12 | CNPDD11 | CNPDD10 | CNPDD9 — — — CNPDD5 | CNPDD4 | CNPDD3 | CNPDD2 | CNPDD1 | CNPDDO | 0000 <
31:16 — — — — — — — — — — — — — — — — 0000 "E'l
0370 | CNCOND 15:0 ON EDGE
' - - - DETECT - - - - - - - - - - — |vo00 s
31:16 — — — — — — — — — — — — — — — — 0000 -
0380| CNEND =5
15:0 | CNEND15|CNEND14 | CNEND13 | CNEND12 | CNEND11 | CNEND10 | CNEND9 — — — CNENDS5 | CNEND4 | CNEND3 | CNEND2 | CNEND1 [ CNENDO | 0000
31:16 — — — — — — — — — — — — — — — — o000 M
0390 | CNSTATD 15:0 CN CN CN CN CN CN CN . . . CN CN CN CN CN CN 0000 (o]
" | STATD15 | STATD14 | STATD13 | STATD12 | STATD11 | STATD10 | STATD9 STATD5 | STATD4 | STATD3 | STATD2 | STATD1 | STATDO [
. =
03A0| CNNED 31:16 — — — — — — — — — — — — — — — — 0000 —
15:0 | CNNED15 | CNNED14 | CNNED13 | CNNED12 | CNNED11 | CNNED10 | CNNED9 — — — CNNED5 | CNNED4 | CNNED3 | CNNED2 | CNNED1 | CNNEDO | 0000 =]
: «Q
31:16 — — — — — — — — — — — — — — — — 0000
03B0| CNFD U
15:0 | CNFD15 | CNFD14 | CNFD13 | CNFD12 | CNFD11 | CNFD10 | CNFD9 — — — CNFD5 | CNFD4 | CNFD3 | CNFD2 | CNFD1 | CNFDO |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal. 9.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for -
more information. ~—*
c
=
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TABLE 12-10: PORTD REGISTER MAP FOR 64-PIN DEVICES ONLY

§ Bits
= —_— ]
[rd o 14 <
g = é’ 3 5 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 1711 16/0 &
2%
<
31:16 — — — — — — — — — — — — — — — — 0000
0310| TRISD
15:0 — — — — TRISD11 | TRISD10 | TRISD9 — — — TRISDS | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO |0E3F
31:16 — — — — — — — — — — — — — — — — 0000
0320| PORTD
15:0 — — — — RD11 RD10 RD9 — — — RD5 RD4 RD3 RD2 RD1 RDO XXXK
o0s30| LaTD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — LATD11 LATD10 LATD9 — — — LATD5 LATD4 LATD3 LATD2 LATD1 LATDO |xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0340| ODCD
15:0 — — — — ODCD11 | ODCD10 | ODCD9 — — — ODCD5 | ObCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO [0000
31:16 — — — — — — — — — — — — — — — — 0000
0350| CNPUD
15:0 — — — — CNPUD11 | CNPUD10 | CNPUD9 — — — CNPUDS | CNPUD4 | CNPUD3 | CNPUD2 | CNPUD1 | CNPUDO [ 0000
31:16 — — — — — — — — — — — — — — — — 0000
0360| CNPDD
15:0 — — — — CNPDD11 | CNPDD10 | CNPDD9 — — — CNPDDS5 | CNPDD4 | CNPDD3 | CNPDD2 | CNPDD1 | CNPDDO [ 0000
31:16 — — — — — — — — — — — — — — — — 0000
0370| CNCOND ) EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0380 CNEND
15:0 — — — — CNEND11 | CNEND10 | CNEND9 CNENDS | CNEND4 | CNEND3 | CNEND2 | CNEND1 | CNENDO 0000
31:16 — — — — — — — — — — — — — — — — 0000
0390 CNSTATD 15:0 _ . . . CN CN CN . . . CN CN CN CN CN CN 0000
’ STATD11 | STATD10 | STATD9 STATD5 | STATD4 | STATD3 | STATD2 | STATD1 | STATDO
03A0| CNNED 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — CNNED11 | CNNED10 | CNNED9 — — — CNNEDS5 | CNNED4 | CNNED3 | CNNED2 | CNNED1 | CNNEDO [ 0000
1:1 — — — — — — — — — — — — — — — —
03BO| CNFD 31:16 0000
15:0 — — — — CNFD11 | CNFD10 | CNFD9 — — — CNFD5 | CNFD4 | CNFD3 | CNFD2 | CNFD1 CNFDO {0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-11: PORTE REGISTER MAP FOR 100-PIN, 124-PIN, AND 144-PIN DEVICES ONLY
§ Bits
= — [
[ O 4 <
§ = é’ 3 5 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
£
£
0400 | ANSELE 21161 — — — — — — — — — — — — — — — — {0000
15:0 — — — — — — ANSE9 | ANSE8 | ANSE7 | ANSE6 | ANSE5 | ANSE4 — — — — 03F0
31:16 — — — — — — — — — — — — — — — — 0000
0410 | TRISE
15:0 — — — — — — TRISE9 | TRISE8 | TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1 | TRISEO |03FF
0420 | PORTE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — RE9 RES8 RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO |xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0430 LATE
15:0 — — — — — — LATE9 LATES8 LATE7 LATE®6 LATES LATE4 LATE3 LATE2 LATE1 LATEO |xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0440 | ODCE
15:0 — — — — — — ODCE9 | ODCE8 | ODCE7 | ODCE6 | ODCE5 | ODCE4 | ODCE3 | ODCE2 | ODCE1 | ODCEO |0000
31:16 — — — — — — — — — — — — — — — — 0000
0450 | CNPUE
15:0 — — — — — — CNPUE9 | CNPUES8 | CNPUE7 | CNPUE6 | CNPUE5 | CNPUE4 | CNPUE3 | CNPUE2 | CNPUE1 | CNPUEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0460 | CNPDE
15:0 — — — — — — CNPDE9 | CNPDE8 | CNPDE7 | CNPDE6 | CNPDE5 | CNPDE4 | CNPDE3 | CNPDE2 | CNPDE1 | CNPDEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0470 | CNCONE ) EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0480 | CNENE
15:0 — — — — — — CNENE9 | CNENE8 | CNENE7 | CNENE6 | CNENE5 | CNENE4 | CNENE3 | CNENE2 | CNENE1 | CNENEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0490 CNSTATE| . _ _ . . . CN CN CN CN CN CN CN CN CN CN_ 11000
) STATE9 | STATE8 | STATE7 | STATE6 | STATE5 | STATE4 | STATE3 | STATE2 | STATE1 | STATEO
1:1 — — — — — — — — — — — — — — — —
04A0 | CNNEE 31:16 0000
15:0 — — — — — — CNNEE9 | CNNEE8 | CNNEE7 | CNNEE6 | CNNEE5 | CNNEE4 | CNNEE3 | CNNEE2 | CNNEE1 | CNNEEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
04B0| CNFE
15:0 — — — — — — CNFE9 | CNFE8 | CNFE7 | CNFE6 | CNFE5 | CNFE4 | CNFE3 | CNFE2 | CNFE1 | CNFEO |0000
31:16 — — — — — — — — — — — — — — — — 0000
4 RCONOE
04C0 |SRCONO 15:0 — — — — — — — — — — — — SROE3 | SROE2 | SROE1 SROEO |0000
31:16 — — — — — — — — — — — — — — — — 0000
04D0 [SRCON1E
15:0 — — — — — — — — — — — — SR1E3 | SR1E2 | SR1E1 SR1EQ0 | 0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-12: PORTE REGISTER MAP FOR 64-PIN DEVICES ONLY

§ Bits
5% &= | ¥ o
S w2 g =‘d-.;
Iz | oE ¢ 38
Sm & 3 = 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 4
2%
<
0400 | ANSELE 2116 — — — — — — — — — — — — — — — — {0000
15:0 — — — — — — — — ANSE7 | ANSE6 | ANSE5 | ANSE4 — — — — 00F0
31:16 — — — — — — — — — — — — — — — — 0000
0410| TRISE
15:0 — — — — — — — — TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1 | TRISEO |[00FF
0420| PORTE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO |xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0430| LATE
15:0 — — — — — — — — LATE7 LATE®6 LATES LATE4 LATE3 LATE2 LATE1 LATEO |xxxx
o0440| oDCE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — ODCE7 | ODCE6 | ODCE5 | ODCE4 | ODCE3 | ODCE2 | ODCE1 | ODCEO [0000
31:16 — — — — — — — — — — — — — — — — 0000
0450 | CNPUE
15:0 — — — — — — — — CNPUE7 | CNPUE6 | CNPUE5 | CNPUE4 | CNPUE3 | CNPUE2 | CNPUE1 | CNPUEO | 0000
0460| cNPDE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — CNPDE7 | CNPDE6 | CNPDE5 | CNPDE4 | CNPDE3 | CNPDE2 | CNPDE1 | CNPDEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0470 | CNCONE ) EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0480 | CNENE
15:0 — — — — — — — — CNENE7 | CNENE6 | CNENE5 | CNENE4 | CNENE3 | CNENE2 | CNENE1 | CNENEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0490 | CNSTATE| . _ . . _ . . . CN CN CN CN CN CN CN CN_ 1000
) STATE7 | STATE6 | STATE5 | STATE4 | STATE3 | STATE2 | STATE1 | STATEO
1:1 — — — — — — — — — — — — — — — —
04A0| CNNEE 31:16 0000
15:0 — — — — — — — — CNNEE7 | CNNEE6 | CNNEE5 | CNNEE4 | CNNEE3 | CNNEE2 | CNNEE1 | CNNEEO | 0000
0480| CNFE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — CNFE7 | CNFE6 | CNFE5 | CNFE4 | CNFE3 | CNFE2 | CNFE1 | CNFEO |0000
31:16 — — — — — — — — — — — — — — — 0000
4 RCONOE
04C0|SRCONOE— =0 — — — — — _ — — — — = — SROE3 | SROE2 | SROE1 | SROEOQ |[0000
31:16 — — — — — — — — — — — — — — — — 0000
04D0 [SRCON1E
15:0 — — — — — — — — — — — — SR1E3 | SR1E2 | SR1E1 SR1EO0 [0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-13: PORTF REGISTER MAP FOR 100-PIN, 124-PIN, AND 144-PIN DEVICES ONLY

§ Bits
5% & | ® 2
S w2 g = @
Io| 9E | & 8
Sm e 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 237 22/6 21/5 20/4 19/3 18/2 171 16/0 4
£
£
0500| ANSELF 21161 = — — — — — — — — — — — — — — — 0000
15:0 — — ANSF13 | ANSF12 — — — — — — — — — — — — 3000
31116 — = = = = = = = = = = = = = = = 0000
0510| TRISF
15:0 — — TRISF13 | TRISF12 — — — TRISF8 — — TRISF5 | TRISF4 | TRISF3 | TRISF2 | TRISF1 | TRISFO [313F
os20| porTe 131181 — — — — — — — — — — — — — — — —  |oo00
15:0 — — RF13 RF12 — — — RF8 — — RF5 RF4 RF3 RF2 RF1 RFO XXKXX
31116 — = = = = = = = = = = = = = = = 0000
0530 LATF
15:0 — — LATF13 LATF12 — — — LATF8 — — LATF5 LATF4 LATF3 LATF2 LATF1 LATFO |[xxxx
31:16| — — — — — — — — — — — — — — — —  |oo00
0540| ODCF
15:0 — — ODCF13 | ODCF12 — — — ODCF8 — — ODCF5 | ODCF4 | ODCF3 | ODCF2 | ODCF1 | ODCFO0 |0000
31116 — = = = = = = = = = = = = = = = 0000
0550 CNPUF
15:0 — — CNPUF13 | CNPUF12 — — — CNPUF8 — — CNPUF5 | CNPUF4 | CNPUF3 | CNPUF2 | CNPUF1 | CNPUFO | 0000
31:16| — — — — — — — — — — — — — — — —  |oo00
0560| CNPDF
15:0 — — CNPDF13 | CNPDF12 — — — CNPDF8 — — CNPDF5 | CNPDF4 | CNPDF3 | CNPDF2 | CNPDF1 | CNPDFO | 0000
31116 — = = = = = = = = = = = = = = = 0000
0570| CNCONF ) EDGE
15:0 | ON — — — DETEGT — — — — — — — — — — — |ooo0
31:16] — = = = = = = = = = = = = = = = 0000
0580| CNENF
15:0 — — CNENF13 | CNENF12 — — — CNENF8 — — CNENF5 | CNENF4 | CNENF3 | CNENF2 [ CNENF1 | CNENFO | 0000
31:16| — — — — — — — — — — — — — — — — |ooo0
0590| CNSTATF| . . CN CN . _ . CN _ . CN CN CN CN CN CN {000
’ STATF13 | STATF12 STATF8 STATF5 | STATF4 | STATF3 | STATF2 | STATF1 | STATFO
1:1 — — — — — — — — — — — — — — — —
05A0( CNNEF 3116 0000
15:0 — — CNNEF13 | CNNEF12 — — — CNNEF8 — — CNNEF5 | CNNEF4 | CNNEF3 | CNNEF2 | CNNEF1 | CNNEFO | 0000
oseol oner BE18L = = = = = = = = = = = = = = = —  |oooo0
15:0 — — CNFF13 | CNFF12 CNFF8 CNFF5 CNFF4 CNFF3 CNFF2 CNFF1 CNFFO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
RCONOF
05C0|SRCONO 15:0 — — — — — — — — — — — — — — SROF1 SROFO | 0000
31:16| — = = = = = = = = = = = = = = —  |oooo0
05D0{SRCON1F
15:0 — — — — — — — — — — — — — — SR1F1 | SR1F0 |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.

Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-14: PORTF REGISTER MAP FOR 64-PIN DEVICES ONLY

§ Bits
5% = | B 0
S ne s =0
I BE | 2 38
Sm &"z“ = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 4
2=
g
os10| TrisF 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — TRISF5 | TRISF4 | TRISF3 — TRISF1 | TRISFO |003B
31:16 — — — — — — — — — — — — — — — — 0000
0520| PORTF
15:0 — — — — — — — — — — RF5 RF4 RF3 — RF1 RFO XXXX
oss0| LATE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — LATF5 LATF4 LATF3 — LATF1 LATFO |xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0540| ODCF
15:0 — — — — — — — — — — ODCF5 | ODCF4 | ODCF3 — ODCF1 | ODCFO [0000
oss0| cNPUF 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — CNPUF5 | CNPUF4 | CNPUF3 — CNPUF1 | CNPUFO0 | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0560| CNPDF
15:0 — — — — — — — — — — CNPDF5 | CNPDF4 | CNPDF3 — CNPDF1 | CNPDFO [ 0000
31:16 — — — — — — — — — — — — — — — — 0000
0570 | CNCONF ] EDGE
15:0 ON = = = DETECT = = = — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0580| CNENF
15:0 — — — — — — — — — — CNENF5 | CNENF4 | CNENF3 — CNENF1 | CNENFO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0590 | CNSTATF 15:0 CN CN CN CN CN
: — — - - - - - - - — | STATF5 | STATF4 | STATF3 | | STATF1 | sTaTFO | 2000
0550 CNNEF 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — CNNEF5 | CNNEF4 | CNNEF3 — CNNEF1 | CNNEFO | 0000
1:1 — — — — — — — — — — — — — — — —
05B0| CNFF 31:16 0000
15:0 — — — — — — — — — — CNFF5 | CNFF4 | CNFF3 — CNFF1 CNFFO [0000
31:16 — — — — — — — — — — — — — — — — 0000
05C0|SRCONOF
15:0 — — — — — — — — — — — — — — SROF1 SROFO [0000
31:16 — — — — — — — — — — — — — — — — 0000
DO|SRCON1F
05D0|SRCO 15:0 — — — — — — — — — — — — — — SR1F1 SR2F0 (0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-15: PORTG REGISTER MAP FOR 100-PIN, 124-PIN, AND 144-PIN DEVICES ONLY

§ Bits
5% &&= | P 0
T o oo s =0
Ix| BE 4 8
Sm e 3 = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 4
£
£
0600| ANSELG 210 — — — — — — — — — — — — — — — — 0000
15:0 | ANSG15 — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 83C0
31:16 — — — — — — — — — — — — — — — — 0000
0610| TRISG
15:0 | TRISG15 | TRISG14 | TRISG13 | TRISG12 — — TRISG9 | TRISG8 | TRISG7 | TRISG6 — — — — TRISG1 | TRISGO | F3C3
0620 PORTG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 RG15 RG14 RG13 RG12 — — RG9 RG8 RG7 RG6 — — — — RG1 RGO | xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0630| LATG
15:0 | LATG15 | LATG14 | LATG13 | LATG12 — — LATG9 LATGS8 LATG7 LATG6 — — — — LATG1 LATGO |=xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0640| ODCG
15:0 | ODCG15 | ODCG14 | ODCG13 | ODCG12 — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — — — ODCG1 | ODCGO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0650 CNPUG
15:0 | CNPUG15 |CNPUG14|CNPUG13|CNPUG12 — — CNPUG9 | CNPUG8 | CNPUG7 | CNPUG6 — — — — CNPUG1 | CNPUGO [ 0000
31:16 — — — — — — — — — — — — — — — — 0000
0660 CNPDG
15:0 | CNPDG15 |CNPDG14|CNPDG13|CNPDG12 — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — — — CNPDG1 | CNPDGO | 0000
31:16 — — — —_ —_ — — — —_ —_ f— f— — — — J— 0000
0670| CNCONG ) EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0680 CNENG
15:0 | CNENG15 |CNENG14|CNENG13|CNENG12 — — CNENG9 | CNENG8 | CNENG7 | CNENG6 — — — — CNENG1 | CNENGO [ 0000
31:16 — — — — — — — — — — — — — — — — 0000
0690| CNSTATG | CN CN CN CN . . CN CN CN CN _ . . . CN CN 1000
" | STATG15 | STATG14 | STATG13 | STATG12 STATGY9 | STATG8 | STATG7 | STATG6 STATG1 | STATGO
31:16 — — — — — — — — — — — — — — — — 0000
06A0| CNNEG
15:0 | CNNEG15 |CNNEG14|CNNEG13|CNNEG12 — — CNNEG9 | CNNEG8 | CNNEG7 | CNNEG6 — — — — CNNEG1 | CNNEGO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
06B0| CNFG
15:0 | CNFG15 | CNFG14 | CNFG13 | CNFG12 — — CNFG9 | CNFG8 | CNFG7 CNFG6 — — — — CNFG1 | CNFGO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
RCON
06C0|SRCONOG 15:0 — SR0G14 | SR0G13 | SR0G12 — — SR0G9 — — SR0G6 — — — — — — 0000
06D0|SRCON1G| el — — — — — — — — — — — — — — — — 10009
15:0 — SR1G14 | SR1G13 | SR1G12 — — SR1G9 — — SR1G6 — — — — — — 0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8, and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-16: PORTG REGISTER MAP FOR 64-PIN DEVICES ONLY

§ Bits
5% &&= | P 0
T o oo s =0
Ie| BE | & 3
Sm e 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 4
2%
<
0600| ANSELG o161 = — — — — — — — — — — — — — — — 0000
15:0 — — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 03C0
31:16 — — — — — — — — — — — — — — — — 0000
0610| TRISG
15:0 — — — — — — TRISG9 | TRISG8 | TRISG7 | TRISG6 — — — — — — 03C0
31:16 — — — — — — — — — — — — — — — — 0000
0620| PORTG 150 — = — — — — RG9 RG8 RG7 RG6 — — — = = = XXXX
31:16 — — — — — — — — — — — — — — — — 0000
0630| LATG
15:0 — — — — — — LATG9 LATG8 LATG7 LATG6 — — — — — — XKXX
31:16 — — — — — — — — — — — — — — — — 0000
0640| ODCG
15:0 — — — — — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0650 CNPUG
15:0 — — — — — — CNPUG9 | CNPUG8 | CNPUG7 | CNPUG6 — — — — — — 0000
0660 cNPDG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0670 | CNCONG ) EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0680 CNENG
15:0 — — — — — — CNENG9 | CNENG8 | CNENG7 | CNENG6 — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0690 | CNSTATG 15:0 CN CN CN CN
: - - - - - — | STATGY | STATGS | STATG7 | STATGE | - - - - I
31:16 — — — — — — — — — — — — — — — — 0000
06A0| CNNEG
15:0 — — — — — — CNNEG9 | CNNEG8 | CNNEG7 | CNNEG6 — — — — — — 0000
0680l CNFG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — CNFG9 | CNFG8 | CNFG7 | CNFG6 — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
RCON
06C0|SRCONOG 15:0 — — — — — — SROG9 — — SR0G6 — — — — — — 0000
06D0|SRCON1G|S 8] — — — — — — — — — — — — — — — — 10009
15:0 — — — — — — SR1G9 — — SR1G6 — — — — — — 0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-17: PORTH REGISTER MAP FOR 124-PIN DEVICES ONLY

@ Bits
5% s | D 2
T o Do H] =0
I oE | & %
g g2 = 31115 3014 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 4
28
s
0700| ANSELH [PX18 = — — — — — — — — — — — — — — —  [0000
15:0 — — — — — — — — — ANSH6 | ANSH5 | ANSH4 — — ANSH1 | ANSHO (0073
31:16) — — — — — — — — — — — — — — — — 0000
0710| TRISH
15:0 — — TRISH13 | TRISH12 — TRISH10 | TRISH9 | TRISH8 — TRISH6 | TRISH5 | TRISH4 — — TRISH1 | TRISHO |3773
o0720| PORTH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 — — RH13 RH12 — RH10 RH9 RH8 — RH6 RH5 RH4 — — RH1 RHO  |xxxx
31:16) — — — — — — — — — — — — — — — — 0000
0730| LATH
15:0 — — LATH13 | LATH12 — LATH10 | LATH9 LATH8 — LATH6 | LATH5 | LATH4 — — LATH1 LATHO |xxxx
o0740| obcH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 — — ODCH13 | ODCH12 — ODCH10 | ODCH9 | ODCH8 — ODCH6 | ODCH5 | ODCH4 — — ODCH1 | ODCHO {0000
31:16] — — - —_ —_ — — — —_ —_ — f— — — — — 0000
0750| CNPUH
15:0 — — CNPUH13 |CNPUH12 — CNPUH10| CNPUH9 | CNPUH8 — CNPUH6 | CNPUH5 | CNPUH4 — — CNPUH1 | CNPUHO (0000
o760| cNPDH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 — — CNPDH13|CNPDH12 — CNPDH10| CNPDH9 | CNPDH8 — CNPDH6 | CNPDH5 | CNPDH4 — — CNPDH1 | CNPDHO0 {0000
31:16) — — — — — — — — — — — — — — — — 0000
0770| CNCONH ] EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
31:16) — — — — — — — — — — — — — — — — 0000
0780| CNENH
15:0 — — CNENH13 | CNENH12 — CNENH10| CNENH9 | CNENH8 — CNENH6 | CNENH5 | CNENH4 — — CNENH1 | CNENHO (0000
31:16 — — — — — — — — — — — — — — — — 0000
0790 | CNSTATH 15:0 - _ CN CN . CN CN CN . CN CN CN _ - CN CN 0000
: STATH13 | STATH12 STATH10 | STATH9 | STATH8 STATH6 | STATH5 | STATH4 STATH1 | STATHO
31:16) — — — — — — — — — — — — — — — — 0000
07A0| CNNEH
15:0 — — CNNEH13 | CNNEH12 — CNNEH10| CNNEH9 | CNNEH8 — CNNEH6 | CNNEH5 | CNNEH4 — — CNNEH1 | CNNEHO (0000
31:16) — — — — — — — — — — — — — — — — 0000
07B0| CNFH
15:0 — — CNFH13 | CNFH12 — CNFH10 | CNFH9 | CNFH8 — CNFH6 | CNFH5 | CNFH4 — — CNFH1 | CNFHO |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8, and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-18: PORTH REGISTER MAP FOR 144-PIN DEVICES ONLY

@ Bits
3% & | B 2
8| ZE | & z8
[ ';é g2 = 31115 3014 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 &
E
0700| ANSELH 118 = — — — — — — — — — — — — — — —  [0000
15:0 — — — — — — — — — ANSH6 | ANSH5 | ANSH4 — — ANSH1 | ANSHO (0073
31:16) — — — — — — — — — — — — — — — — 0000
0710)  TRISH 15:0 | TRISH15 | TRISH14 | TRISH13 | TRISH12 | TRISH11 | TRISH10 | TRISH9 | TRISH8 | TRISH7 | TRISH6 | TRISH5 | TRISH4 | TRISH3 | TRISH2 | TRISH1 | TRISHO |FFFF
o0720| PORTH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 RH15 RH14 RH13 RH12 RH11 RH10 RH9 RH8 RH7 RH6 RH5 RH4 RH3 RH2 RH1 RHO  |xxxx
31:16) — — — — — — — — — — — — — — — — 0000
0730)  LATH 15:0 | LATH15 | LATH14 | LATH13 | LATH12 | LATH11 | LATH10 | LATH9 LATH8 LATH7 LATH6 | LATH5 | LATH4 | LATH3 | LATH2 | LATH1 LATHO |xxxx
o0740| obcH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 | ODCH15 | ODCH14 | ODCH13 | ODCH12 | ODCH11 | ODCH10 | ODCH9 | ODCH8 | ODCH7 | ODCH6 | ODCH5 | ODCH4 | ODCH3 | ODCH2 | ODCH1 | ODCHO (0000
31:16) — — — — — — — — — — — — — — — — 0000
0750| CNPUH 15:0 | CNPUH15 | CNPUH14 | CNPUH13 | CNPUH12 | CNPUH11 | CNPUH10 | CNPUH9 | CNPUH8 | CNPUH7 | CNPUH6 | CNPUH5 | CNPUH4 | CNPUH3 | CNPUH2 | CNPUH1 | CNPUHO (0000
o760| cNPDH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 | CNPDH15 | CNPDH14 | CNPDH13 | CNPDH12 | CNPDH11 | CNPDH10 | CNPDH9 | CNPDH8 | CNPDH7 | CNPDH6 | CNPDH5 | CNPDH4 | CNPDH3 | CNPDH2 | CNPDH1 [ CNPDHO |[0000
31:16) — — — — — — — — — — — — — — — — 0000
0770| CNCONH
150| ON — — S I — — — — — — — — — — o000
o0780| cNENH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 | CNENH15 | CNENH14 | CNENH13 | CNENH12 | CNENH11 | CNENH10 | CNENH9 | CNENH8 | CNENH7 | CNENH6 | CNENH5 | CNENH4 | CNENH3 | CNENH2 | CNENH1 | CNENHO (0000
31:16 — — — — — — — — — — — — — — — — 0000
0790 | CNSTATH 15:0 CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN 0000
STATH15 | STATH14 | STATH13 | STATH12 | STATH11 | STATH10 | STATH9 | STATH8 | STATH7 | STATH6 | STATH5 | STATH4 | STATH3 | STATH2 | STATH1 | STATHO
o7a0! CNNEH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 | CNNEH15 | CNNEH14 | CNNEH13 | CNNEH12 | CNNEH11 | CNNEH10 | CNNEH9 | CNNEH8 | CNNEH7 | CNNEH6 | CNNEH5 | CNNEH4 | CNNEH3 | CNNEH2 | CNNEH1 | CNNEHO (0000
o780l CNEH 31:16) — — — — — — — — — — — — — — — — 0000
15:0 | CNFH15 | CNFH14 | CNFH13 | CNFH12 | CNFH11 | CNFH10 | CNFH9 | CNFH8 | CNFH7 | CNFH6 | CNFH5 | CNFH4 | CNFH3 | CNFH2 | CNFH1 [ CNFHO |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8, and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-19: PORTJ REGISTER MAP FOR 124-PIN DEVICES ONLY

@ Bits
5% &= | B 2
S oo s =0
Io| DE | =¥
g 2 3 = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 4
28
s
31:16 — — — — — — — — — — — — — — — — 0000
0800| ANSELJ
15:0 — — — — ANSJ11 — ANSJ9 ANSJ8 — — — — — — — — 0B00
31:16 — — — — — — — — — — — — — — — — 0000
0810| TRISJ
15:0 — — — — TRISJ11 — TRISJ9 | TRISJ8 — — — TRISJ4 — TRISJ2 | TRISJ1 | TRISJO [0B17
31:16 — — — — — — — — — — — — — — — — 0000
20| PORT.
0820) PORTJ 15:0 — — — — RJ11 — RJ9 RJ8 — — — RJ4 — RJ2 RJ1 RJO  [xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0830| LATJ
15:0 — — — — LATJ11 — LATJ9 LATJ8 — — — LATJ4 — LATJ2 LATJ1 LATJO |xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0840| ODCJ
15:0 — — — — ODCJ11 — ODCJ9 | ODCJ8 — — — ODCJ4 — ODCJ2 | ODCJ1 | ODCJO |0000
31:16 — — — _ —_ — — — —_ —_ f— f— — — — — 0000
0850| CNPUJ
15:0 — — — — CNPUJ11 — CNPUJ9 | CNPUJ8 — — — CNPUJ4 — CNPUJ2 | CNPUJ1 | CNPUJO (0000
31:16 — — — — — — — — — — — — — — — — 0000
0860| CNPDJ
15:0 — — — — CNPDJ11 — CNPDJ9 | CNPDJ8 — — — CNPDJ4 — CNPDJ2 | CNPDJ1 | CNPDJO (0000
31:16 — — — — — — — — — — — — — — — — 0000
0870| CNCONJ ) EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
0880| CNENU 31:16 — — — — — — — — — — — — — — — — 0000
15:0 CNENJ11 CNENJ9 | CNENJ8 CNENJ4 CNENJ2 | CNENJ1 | CNENJO (0000
31:16 — — — — — — — — — — — — — — — — 0000
0890 |CNSTATJ 15:0 _ - _ - CN . CN CN _ . . CN - CN CN CN 0000
: STATJ11 STATJ9 | STATJ8 STATJ4 STATJ2 | STATJ1 | STATJO
31:16 — — — — — — — — — — — — — — — — 0000
08A0| CNNEJ
15:0 — — — — CNNEJ11 — CNNEJ9 | CNNEJ8 — — — CNNEJ4 — CNNEJ2 | CNNEJ1 | CNNEJO (0000
ossol oNFy 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — CNFJ11 — CNFJ9 CNFJ8 — — — CNFJ4 CNFJ2 | CNFJ1 | CNFJO |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8, and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-20: PORTJ REGISTER MAP FOR 144-PIN DEVICES ONLY

@ . Bits
8| BE | & EE
§ ';é &"z“ = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 P
E
31:16 — — — — — — — — — — — — — — — — 0000
0800| ANSELJ 15:0 — — — — ANSJ11 — ANSJ9 ANSJ8 — — — — — — — — 0B00
31:16 — — — — — — — — — — — — — — — — 0000
0810) TRISJ 15:0| TRISJ15 | TRISJ14 | TRISJ13 | TRISJ12 | TRISJI11 | TRISI10 | TRISJ9 | TRISJI8 | TRISJI7 | TRISI6 | TRISI5 | TRISI4 | TRISI3 | TRISJ2 | TRISJ1 | TRISJO |FFFF
0820| PoRrTY 31:16 — — — — — — — — — — — — — — — — 0000
15:0 RJ15 RJ14 RJ13 RJ12 RJ11 RJ10 RJ9 RJ8 RJ7 RJ6 RJ5 RJ4 RJ3 RJ2 RJ1 RJO  [xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0830)  LATY 15:0| LATJ15 LATJ14 LATJ13 | LATJ12 LATJ11 LATJ10 LATJ9 LATJ8 LATJ7 LATJ6 LATJ5 | LATJ4 LATJ3 LATJ2 LATJ1 LATJO |xxxx
osa0| opcy 31:16 — — — — — — — — — — — — — — — — 0000
15:0| ODCJ15 | ODCJ14 | ODCJ13 | ODCJ12 | ODCJ11 | ODCJ10 | ODCJ9 | ODCJ18 | ODCJ7 | ODCJ6 | ODCJ5 | ODCJ4 | ODCJ3 | ODCJ2 | ODCJ1 | ODCJO (0000
850! cNPUU 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPUJ15 | CNPUJ14 | CNPUJ13 | CNPUJ12 | CNPUJ11 | CNPUJ10 | CNPUJ9 | CNPUJ8 | CNPUJ7 | CNPUJ6 | CNPUJ5 | CNPUJ4 | CNPUJ3 | CNPUJ2 | CNPUJ1 | CNPUJO (0000
oss0| cNPDY 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNPDJ15 | CNPDJ14 | CNPDJ13 | CNPDJ12 | CNPDJ11 | CNPDJ10 | CNPDJ9 | CNPDJ8 | CNPDJ7 | CNPDJ6 | CNPDJ5 | CNPDJ4 | CNPDJ3 | CNPDJ2 | CNPDJ1 | CNPDJO |0000
31:16 — — — — — — — — — — — — — — — — 0000
0870| CNCONJ
15:0| ON — — — | EReE | - — — — — — — — — — — o000
0880| CNENU 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNENJ15 | CNENJ14 | CNENJ13 | CNENJ12 | CNENJ11 | CNENJ10 | CNENJ9 | CNENJ8 | CNENJ7 | CNENJ6 | CNENJ5 | CNENJ4 | CNENJ3 | CNENJ2 | CNENJ1 | CNENJO (0000
31:16 — — — — — — — — — — — — — — — — 0000
0890 |CNSTATJ 15:0 CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN 0000
STATJ15 | STATJ14 | STATJ13 | STATJ12 | STATJ11 | STATJ10 | STATJ9 | STATJ8 | STATJ7 | STATJ6 | STATJ5 | STATJ4 | STATJ3 | STATJ2 | STATJ1 | STATJO
08a0| CNNEJ 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNNEJ15 | CNNEJ14 | CNNEJ13 | CNNEJ12 | CNNEJ11 | CNNEJ10 | CNNEJ9 | CNNEJ8 | CNNEJ7 | CNNEJ6 | CNNEJ5 | CNNEJ4 | CNNEJ3 | CNNEJ2 | CNNEJ1 | CNNEJO (0000
ossol oNFy 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | CNFJ15 | CNFJ14 | CNFJ13 | CNFJ12 | CNFJ11 | CNFJ10 | CNFJ9 CNFJ8 CNFJ7 CNFJ6 | CNFJ5 | CNFJ4 | CNFJ3 | CNFJ2 | CNFJ1 | CNFJO [0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8, and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-21: PORTK REGISTER MAP FOR 144-PIN DEVICES ONLY
@ Bits
5&| & S @
T o o s =0
Ie| BE | @ 8
Sm e ] .5 31/15 3014 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 4
2=
<
0910 TRISK 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — TRISK7 | TRISK6 | TRISK5 | TRISK4 | TRISK3 | TRISK2 | TRISK1 | TRISKO |00FF
31:16 — — — — — — — — — — — — — — — — 0000
0920| PORTK
15:0 — — — — — — — — RK7 RK6 RK5 RK4 RK3 RK2 RK1 RKO  [xxxx
0930| LATK 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — LATK?7 LATK6 LATK5 LATK4 LATK3 LATK2 LATK1 LATKO [xxxx
31:16 — — — — — — — — — — — — — — — — 0000
0940| ODCK
15:0 — — — — — — — — ODCK7 | ODCK6 | ODCK5 | ODCK4 | ODCK3 | ODCK2 | ODCK1 | ODCKO (0000
31:16 — — — — — — — — — — — — — — — — 0000
0950 CNPUK
15:0 — — — — — — — — CNPUK?7 | CNPUK6 | CNPUKS5 | CNPUK4 | CNPUK3 | CNPUK2 | CNPUK1 | CNPUKO (0000
31:16 — — — — — — — — — — — — — — — — 0000
0960| CNPDK
15:0 — — — — — — — — CNPDK7 | CNPDK6 | CNPDK5 | CNPDK4 | CNPDK3 | CNPDK2 | CNPDK1 | CNPDKO 0000
31:16 — — — — — — — — — — — — — — — — 0000
0970 | CNCONK . EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0980 CNENK
15:0 — — — — — — — — CNENK7 | CNENK6 | CNENK5 | CNENK4 | CNENK3 [ CNENK2 | CNENK1 | CNENKO [0000
31:16 — — — — — — — — — — — — — — — — 0000
0990 |[CNSTATK 15:0 . _ . - - _ _ . CN CN CN CN CN CN CN CN 0000
’ STATK7 | STATK6 | STATK5 | STATK4 | STATK3 | STATK2 | STATK1 | STATKO
09A0| CNNEK 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — CNNEK7 | CNNEK6 | CNNEKS5 | CNNEK4 | CNNEK3 | CNNEK2 | CNNEK1 | CNNEKO {0000
31:16 — — — — — — — — — — — — — — — — 0000
09B0| CNFK
15:0 — — — — — — — — CNFK7 CNFK6 | CNFK5 | CNFK4 | CNFK3 | CNFK2 | CNFK1 | CNFKO |0000
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1: Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8, and OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-22:

PERIPHERAL PIN SELECT INPUT REGISTER MAP

§ Bits
5| 5 |
e 8 E T ?
I X 4 &
Sm gz E 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 =
£ <
<

31:16 — — — — — — — — — — — — — — — — 0000
1404 INT1R

15:0 _ _ _ _ _ — — — — — — — INT1R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1408 INT2R

15:0 _ _ _ _ _ — — — — — — — INT2R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
140C INT3R

15:0 _ _ _ _ _ — — — — — — — INT3R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1410 INT4R

15:0 _ _ _ _ _ — — — — — — — INT4R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1418 T2CKR

15:0 — — — = = = = = = — — — T2CKR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
141C T3CKR

15:0 _ _ _ — — — E— — — — — — T3CKR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1420 T4CKR

15:0 _ _ _ — — — E— — — — — — T4CKR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1424 T5CKR

15:0 _ _ _ — — — E— — — — — — T5CKR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1428 T6CKR

15:0 _ _ _ — — — E— — — — — — T6CKR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
142C T7CKR

15:0 — — — = = = = = = — — — T7CKR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1430 T8CKR

15:0 _ _ _ — — — E— — — — — — T8CKR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1434 TICKR

15:0 — — — = = = = = = — — — TOCKR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1438 IC1IR

15:0 _ _ _ _ _ — — — — — — — IC1R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
143C IC2R

15:0 = = = = = = — — — — — — IC2R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1440 IC3R

15:0 _ _ _ _ _ — — — — — — — IC3R<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.

2:  This register is not available on devices without a CAN module.
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TABLE 12-22:

PERIPHERAL PIN SELECT INPUT REGISTER MAP (CONTINUED)

% Bits
$%| 5. | B g
32 £ ] 2
<L ©5 2 €
Sm sz = 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
£ <
<

31:16 = = = = = — — — — — — — — — — — 0000
1444 IC4R

15:0 = = = — — — — — — — — — IC4R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1448 IC5R

15:0 = = = — — — — — — — — — IC5R<3:0> 0000

31:16 = = = = = — — — — — — — — — | — — 0000
144C IC6R

15:0 = = = — — — — — — — — — IC6R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1450 IC7TR

15:0 = = = — — — — — — — — — IC7R<3:0> 0000

31:16 = = = = = — — — — — — — — — | — — 0000
1454 IC8R

15:0 = = = — — — — — — — — — IC8R<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1458 IC9R

15:0 = = = — — — — — — — — — IC9R<3:0> 0000

31:16 = = = = = — — — — — — — — — | — — 0000
1460 OCFAR

15:0 = = = — — — — — — — — — OCFAR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1468 U1RXR

15:0 = = = — — — — — — — — — U1RXR<3:0> 0000

31:16 = = = = = — — — — — — — — — | — — 0000
146C | U1CTSR

15:0 = = = — — — — — — — — — U1CTSR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1470 U2RXR

15:0 = = = — — — — — — — — — U2RXR<3:0> 0000

31:16 = = = = = — — — — — — — — — | — — 0000
1474 | U2CTSR

15:0 = = = — — — — — — — — — U2CTSR<3:0> 0000

31:16 — — — — — — — — — — — — — — | — — 0000
1478 U3RXR

15:0 = = = — — — — — — — — — U3RXR<3:0> 0000

31:16 = = = = = — — — — — — — — — | — — 0000
147C | U3CTSR

15:0 = = = — — — — — — — — — U3CTSR<3:0> 0000

31:16 = = = = = — — — — — — — — — | — — 0000
1480 U4RXR

15:0 = = = — — — — — — — — — U4RXR<3:0> 0000

31:16 = = = = = — — — — — — — — — | — — 0000
1484 | U4CTSR

15:0 = = = — — — — — — — — — U4CTSR<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.

2:

This register is not available on devices without a CAN module.
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TABLE 12-22:

PERIPHERAL PIN SELECT INPUT REGISTER MAP (CONTINUED)

§ Bits
$%| 5. | B g
Ze 0 £ T 2
<o ©5 2 &
Sm s= = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
£ <
s
31:16 — — — — — — — — — — — — — — — — 0000
1488 U5S5RXR
15:0 = = = — — — — — — — — — U5RXR<3:0> 0000
31:16 = = = = = — — — — — — — — — | — — 0000
148C | U5SCTSR
15:0 = = = — — — — — — — — — U5CTSR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1490 UBRXR
15:0 = = = — — — — — — — — — UBRXR<3:0> 0000
31:16 = = = = = — — — — — — — — — | — — 0000
1494 | UBCTSR
15:0 = = = — — — — — — — — — UB6CTSR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
149C SDI1R
15:0 = = = — — — — — — — — — SDI1R<3:0> 0000
31:16 = = = = = — — — — — — — — — | — — 0000
14A0 SS1R
15:0 = = = — — — — — — — — — SS1R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14A8 SDI2R
15:0 = = = — — — — — — — — — SDI2R<3:0> 0000
31:16 = = = = = — — — — — — — — — | — — 0000
14AC SS2R
15:0 = = = — — — — — — — — — SS2R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14B4 SDI3R
15:0 = = = — — — — — — — — — SDI3R<3:0> 0000
31:16 = = = = = — — — — — — — — — | — — 0000
14B8 SS3R
15:0 = = = — — — — — — — — — SS3R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14C0 SDI4R
15:0 = = = — — — — — — — — — SDI4R<3:0> 0000
31:16 = = = = = — — — — — — — — — | — — 0000
14C4 SS4R
15:0 = = = — — — — — — — — — SS4R<3:0> 0000
1 31:16 — — — — — — — — — — — — — — | — — 0000
14cC| SDIsRM
15:0 = = = — — — — — — — — — SDI5R<3:0> 0000
1 31:16 = = = = = = = = = = = — — — | — — 0000
14D0 | SS5RM
15:0 = = = — — — — — — — — — SS5R<3:0> 0000
1 31:16 — — — — — — — — — — — — — — | — — 0000
14D8 | SDI6R("
15:0 = = = — — — — — — — — — SDI6R<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.

2:  This register is not available on devices without a CAN module.
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TABLE 12-22:

PERIPHERAL PIN SELECT INPUT REGISTER MAP (CONTINUED)

§ Bits
S % 3o ) 2
23 BE g 8
<o X I &
§ & sz = 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 237 22/6 21/5 20/4 19/3 18/2 171 16/0 =
£ <
s
1 31:16 = = = = = — — — — — — — — — — — 0000
14DC| SS6R(
15:0 = = = = = = = = = — — — SS6R<3:0> 0000
2 | 31:16 = = = = = = = = = = = — — — | — — 0000
14E0 | C1RXR®
15:0 = = = — — — — — — — — — C1RXR<3:0> 0000
2 | 31:16 = = = = = = = = = = = — — — | — — 0000
14E4 | C2RXR®
15:0 = = = — — — — — — — — — C2RXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14E8 | REFCLKI1R
15:0 = = = = = — — — — — — — REFCLKI1R<3:0> 0000
31:16 = = = = = — — — — — — — — — | — — 0000
14F0 | REFCLKI3R
15:0 = = = = = — — — — — — — REFCLKI3R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
14F4 | REFCLKI4R
15:0 = = = = = — — — — — — — REFCLKI4R<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.

2:  This register is not available on devices without a CAN module.
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TABLE 12-23: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP

» Bits
gf* = (] 2
$¢| 8 | &
T:" E E’g E 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 ;
E
1538 | RPA14R(" 31:16 — — = — — — — - — — — = = = — — 0000
15:0 — — _ _ _ — — — — — — — RPA14R<3:0> 0000
153C | RPA15R™M) 31:16| — — — — — - — — — — — — - [ =1 =1 = 0000
15:0 — — _ _ _ _ — — — — — — RPA15R<3:0> 0000
3116 | — — — = = = = = = — — — — | — [ = 1 = TJoooo
1540 | RPBOR 150 — — — — — — — — — — — —_ RPBOR<3:0> 0000
1544 | RPB1R 3116 — — — — — — — — — - — — - [ =1 =1 = 0000
15:0 — — _ _ _ — — — — — — — RPB1R<3:0> 0000
1548 | RPB2R 31:16| — — — - — - - - - — — - — [ — T = T — Toooo
150 — — — — — _ — — — — — = RPB2R<3:0> 0000
3116 | — — — = = = = = = — — — — | — T = 1 = TJoooo
154C | RPB3R 150 — — — — — — — — — — — —_ RPB3R<3:0> 0000
1554 | RPB5R 3116 — — — — — — — — — - — — - [ =1 =1 = 0000
15:0 — — _ _ _ — — — — — — — RPB5R<3:0> 0000
1558 | RPB6R 31:16| — — — - — - - - - — — - — [ — T = T — Toooo
150 — — — — — _ — — — — — = RPB6R<3:0> 0000
155C | RPB7R 31:16 — — — — — — — — — - — - - [ =1 = 1 = 0000
150 — — — — — — — — — — — — RPB7R<3:0> 0000
1560 | RPB8R 31:16 — — — — = — — — — - — — - [ =1 =1 = 0000
15:0 — — _ _ _ — — — — — — — RPB8R<3:0> 0000
1564 | RPBIR 31:16| — — — - — - - — - — — - — [ — T = T — Toooo
150 — — — — — _ — — — — — = RPB9R<3:0> 0000
3116 | — — — = = = = = = — — — — | — [ = 1T = TJoooo
1568 | RPB10R 150 — — — — — — — — — — — —_ RPB10R<3:0> 0000
1578 | RPB14R 31:16 — — — — = — — — — - — — - [ =1 =1 = 0000
15:0 — — _ _ _ — — — — — — — RPB14R<3:0> 0000
167C |RPBISR [otol — — = — — - - - - — — - — [ — T = T — Toooo
15:0 — — _ _ _ _ — — — — — — RPB15R<3:0> 0000
1584 | RPCIRM [ 2101 — — = — — - — — - — — — - [ =1 = 1 = 0000
15:0 — _ _ _ _ _ — — — — — — RPC1R<3:0> 0000
1588 | RPC2RM |16 — — = — — - - - - - — - — | — 1 = 1 — TJoooo
15:0 — — _ _ _ — — — — — — — RPC2R<3:0> 0000
158C | RPC3RM [S161  — — — — — — - - - - - - - [ = 1T =1 = 0000
150 — — — — — — — — — — — = RPC3R<3:0> 0000
1590 | RPC4R(M [ 2101 — — = — — - — — - — - — - [ =1 = 1 = 0000
15:0 — _ _ _ _ _ — — — — — — RPC4R<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1:  This register is not available on 64-pin devices.
2:  This register is not available on 64-pin and 100-pin devices.
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TABLE 12-23:

PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

» Bits
P . 0 2
3¥ Lo 2 3
B 85 | & :
§ ';é &z ﬁ 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 z
S
31:16 = = - - — — — — — — — — — — — — 0000
15B4 | RPC13R 150 — — — — _ _ _ _ _ — S = RPC13R<3:0> 0000
31:16 — — — —_ — —_ — —_ f— — — — — — —_ — 0000
15B8 | RPC14R 150 — — — — — — — — — _ — — RPC14R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
15C0 | RPDOR 150 — — — — — — — — — _ — — RPDOR<3:0> 0000
31:16 = = - - — — — — — — — — — — | i — 0000
15C4 | RPD1R 150 — — — — _ _ _ _ _ — S = RPD1R<3:0> 0000
31:16 — — — —_ — —_ — —_ f— — — — — — | —_ — 0000
15C8 | RPD2R 150 — — — — — — — — — _ — — RPD2R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
15CC | RPD3R 150 — — — — — — — — — _ — — RPD3R<3:0> 0000
31:16 = = - - — — — — — — — — — — | i — 0000
15D0 | RPD4R 150 — — — — _ _ _ _ _ — S = RPD4R<3:0> 0000
31:16 — — — —_ — —_ — —_ f— — — — — — | —_ — 0000
15D4 | RPD5R 150 — — — — — — — — — _ — — RPD5R<3:0> 0000
1508 | RPDER® 31:16 - - — — — — — — = — — — - S — 0099
150 — — — — — — — — — — —_ — RPD6R<3:0> 0000
150C | RPD7R®@ 31:16 — - — — — — — — = — — — — = | — — 0999
150 — — _ — _ _ — — — — — — RPD7R<3:0> 0000
31:16 — — — —_ — —_ — —_ f— — — — — — | —_ — 0000
15E4 | RPDO9R 150 — — — — — — — — — _ — — RPD9R<3:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
15E8 | RPD10R 150 — — — — — — — — — _ — — RPD10R<3:0> 0000
31:16 = = - - — — — — — — — — — — | i — 0000
15EC | RPD11R 150 — — — — _ _ _ _ _ — S = RPD11R<3:0> 0000
15F0 | RPD12R(M 31:16 — = = = = — — — — — — — — — | — — Don0
15:0 — — — — — — — _ — — — — RPD12R<3:0> 0000
15F8 | RPD14R(M 31:16 — — — — — — — — — — — — — — — — oo00
15:0 — — — — — _ — — — — — — RPD14R<3:0> 0000
15FC | RPD15R(M 31:16 — — — — — — — — — — — — — — = — s
150 — — _ — _ _ — — — — — — RPD15R<3:0> 0000
31:16 — — — — — — — — — — — — — — | _ _ 0000
160C | RPE3R 150 — — — — — — — — — _ — — RPE3R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1614 | RPESR 150 — — — — — — — — — _ — — RPE5R<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.

2: This register is not available on 64-pin and 100-pin devices.
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TABLE 12-23:

PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

] Bits
g = [ o a
3H Lo 2 8
<8 | 85 | & o
§ ';é &Z 5 3115 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 <=:
E
1620 | RPESR! 31:16 — — — — — — — — — — — — — = — — 0000
15:0 = = = = = = = = = = = = RPE8R<3:0> 0000
1624 | RPEOR( 31:16 — — — — — — — — — — — — — — | — — LIy
15:0 = = = = = = = = = = = = RPE9R<3:0> 0000
31116 | — = = = = = = = = = = = — - [ = — |oo00
1640 | RPFOR 15:0 = = = = = = = = = = = = RPFOR<3:0> 0000
3116 — = = = — = — — = — — = — — | = — 0000
1644 | RPFIR 15:0 = = = = = = = = = = = = RPF1R<3:0> 0000
1648 | RPF2RM 31:16 — — — — — — — — — — — — — — | — — LIy
15:0 — _ — _ _ — — _ — — — — RPF2R<3:0> 0000
31116 | — = = = = = = = = = = = — - [ = — |oo00
164C | RPF3R 15:0 = = = = = = = = = = = = RPF3R<3:0> 0000
3116 — = = = — = — — = — — = — — | = — 0000
1650 | RPF4R 15:0 = = = = = = = = = = = = RPF4R<3:0> 0000
31:16 | — = = = = = = = = = = = = - [ = = 0000
1654 | RPFSR 15:0 = = = = = = = = = = = = RPF5R<3:0> 0000
1660 | RPF8RM 31:16 — — — — — — — — — — — — — _ | — — 0000
15:0 = = = = = = = = = = = = RPF8R<3:0> 0000
1670 | RPF12R(M 31:16 — — — — — — — — — — — — — — — — 0000
15:0 = = = = = = = = = = = = RPG12R<3:0> 0000
1674 | RPF13R(M 31:16 = = = = = = = — = = = = = i = 0000
15:0 = = = = = = = = = = = = RPGOR<3:0> 0000
1680 | RPGOR(M 31:16 — — — — — — — — — — — — — _ | — — 0000
15:0 = = = = = = = = = = = = RPG1R<3:0> 0000
1684 | RPG1RM 31:16 — — — — — — — — — — — — — - | - — 0000
15:0 = = = = = = = = = = = = RPG1R<3:0> 0000
3116 | — = = = = = = = = = = = = - [ = = 0000
1698 | RPGER 15:0 = = = = = = = = = = = = RPG6R<3:0> 0000
31116 | — = = = = = = = = = = = — - [ = — |oo00
169C | RPGTR 15:0 = = = = = = = = = = = = RPG7R<3:0> 0000
3116 — = = = — = — — = — — = — — | = — 0000
16A0 | RPGER 15:0 = = = = = = = = = = = = RPG8R<3:0> 0000
3116 | — = = = = = = = = = = = = - [ = = 0000
16A4 | RPGOR 15:0 = = = = = = = = = = = = RPGOR<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.

2:  This register is not available on 64-pin and 100-pin devices.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 12-1:

[pin name]R: PERIPHERAL PIN SELECT INPUT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
u-0 u-0 u-0 u-0 u-0 U-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 U-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 U-0 U-0 u-0 U-0 u-0 u-0
15:8 — — — — — — — —
70 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
’ — — — — [pin name]R<3:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-4 Unimplemented: Read as ‘0’
bit 3-0  [pin name]R<3:0>: Peripheral Pin Select Input bits
Where [pin name] refers to the pins that are used to configure peripheral input mapping. See Table 12-2 for
input pin selection values.
Note: Register values can only be changed if the IOLOCK Configuration bit (CFGCON<13>) = 0. I
REGISTER 12-2: RPnR: PERIPHERAL PIN SELECT OUTPUT REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
U-0 u-0 u-0 u-0 U-0 U-0 U-0 U-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 U-0
15:8 — — — — — — — —
20 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
: _ — — — RPnR<3:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-4 Unimplemented: Read as ‘0’
bit 3-0 RPNnR<3:0>: Peripheral Pin Select Output bits
See Table 12-3 for output pin selection values.
Note: Register values can only be changed if the IOLOCK Configuration bit (CFGCON<13>) = 0. I
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 12-3:

CNCONx: CHANGE NOTICE CONTROL FOR PORTx REGISTER (x = A - K)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 27/19/11/3 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 U-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 U-0 u-0 u-0 u-0 u-0 U-0
23:16 — — — — — — — —
15:8 R/W-0 u-0 u-0 u-0 R/W-0 u-0 u-0 u-0
' ON — — — EDGEDETECT — — —
U-0 u-0 U-0 u-0 u-0 u-0 u-0 u-0
7:0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
ON: Change Notice (CN) Control ON bit

1 = CNis enabled
0 = CN is disabled

Unimplemented: Read as ‘0’
EDGEDETECT: Change Notification Style bit

bit 15

bit 14-12
bit 11

1 = Edge Style. Detect edge transitions (CNFx used for CN Event).

0 = Mismatch Style. Detect change from last PORTx read (CNSTATx used for CN Event).
bit 10-0 Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

13.0 TIMER1 The following modes are supported by Timer1:
- - » Synchronous Internal Timer
Note: This data sheet summarizes the )
features of the PIC32MZ EF family of * Synchronous Internal G.ated Timer
devices. It is not intended to be a * Synchronous External Timer
comprehensive reference source. To » Asynchronous External Timer
complement the information in this data
sheet, refer to Section 14. “Timers” 13.1 Additional Supported Features
(DS60001105) in the “PIC32 Family
Reference Manual”, which is available * Selectable clock prescaler
from the Microchip web site » Timer operation during Sleep and Idle modes
(www.microchip.com/PIC32). » Fast bit manipulation using CLR, SET and INV

registers

» Asynchronous mode can be used with the Sosc
to function as a real-time clock

PIC32MZ EF devices feature one synchronous/asyn-
chronous 16-bit timer that can operate as a free-running
interval timer for various timing applications and counting i
external events. This timer can also be used with the * ADC event trigger
Low-Power Secondary Oscillator (Sosc) for real-time

clock applications.

FIGURE 13-1: TIMER1 BLOCK DIAGRAM
PR1
Equal {} - - - - - 7 7 —'
Trigger to ADC & * 16-bit Comparator | TSYNC |
z e
> TMR1 | |
Reset
I 0 I
0 Lo L
T1IF (g
Event Flag 1 Q De 7Y TGATE
Q b—
TGATE TS
r— - - — — — — — — ! ON
| SOSCOT1CK X N | II>‘ )
| soscen® | L Gate | Prescaler | |
| | Sync 10 1, 8, 64, 256
SOSCI
| | PBCLK3 00 J‘P
Lo _| 2
TCKPS<1:0>

Note 1: The default state of the SOSCEN bit (OSCCON<1>) during a device Reset is controlled by the FSOSCEN bit
in Configuration Word, DEVCFG1.
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13.2 Timer1 Control Register

TABLE 13-1: TIMER1 REGISTER MAP
% Bits
58 5 | B 8
S« n o © 0
I8 | 9E | @ @
Tzu ';.'; &"z“ = 31/15 30/14 29/13 28/12 27/1 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
- m <
t
S
0000 |T1CON 31:16 — — — — — — — — — — — — — — — — 0000
15:0 ON — SIDL TWDIS TWIP — — — TGATE — TCKPS<1:0> — TSYNC TCS — 0000
31:16] — — — — — — — — — — = | = — — — — o000
0010 | TMR1
15:0 TMR1<15:0> 0000
0020 | pr1 13118] = — = = = = — = = = = | = = = = — o000
15:0 PR1<15:0> FFFF
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1:

more information.

All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 13-1: T1CON: TYPE A TIMER CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
u-0 u-0 u-0 u-0 U-0 u-0 U-0 u-0
23:16
15:8 R/W-0 u-0 R/W-0 R/W-0 R-0 u-0 u-0 u-0
' ON — SIDL TWDIS TWIP — — —
70 R/W-0 u-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 u-0
’ TGATE — TCKPS<1:0> — TSYNC TCS —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15 ON: Timer On bit
1 = Timer is enabled
0 = Timer is disabled
bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit

1 = Discontinue operation when device enters Idle mode

0 = Continue operation even in Idle mode
bit 12 TWDIS: Asynchronous Timer Write Disable bit

1 = Writes to TMR1 are ignored until pending write operation completes

0 = Back-to-back writes are enabled (Legacy Asynchronous Timer functionality)
bit 11 TWIP: Asynchronous Timer Write in Progress bit

In Asynchronous Timer mode:
1 = Asynchronous write to TMR1 register in progress
0 = Asynchronous write to TMR1 register complete

In Synchronous Timer mode:
This bit is read as ‘0’.

bit 10-8 Unimplemented: Read as ‘0’

bit 7 TGATE: Timer Gated Time Accumulation Enable bit
When TCS = 1:
This bit is ignored.

When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit 6 Unimplemented: Read as ‘0’

bit 5-4 TCKPS<1:0>: Timer Input Clock Prescale Select bits

11 = 1:256 prescale value
10 = 1:64 prescale value
01 = 1:8 prescale value
00 = 1:1 prescale value

bit 3 Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 13-1: T1CON: TYPE A TIMER CONTROL REGISTER (CONTINUED)
bit 2 TSYNC: Timer External Clock Input Synchronization Selection bit

When TCS = 1:
1 = External clock input is synchronized
0 = External clock input is not synchronized
When TCS = 0:
This bit is ignored.
bit 1 TCS: Timer Clock Source Select bit
1 = External clock from T1CKI pin
0 = Internal peripheral clock

bit 0 Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

14.0 TIMERZ2/3, TIMER4/5, TIMERG6/7,
AND TIMERS/9

Note: This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 14.
“Timers” (DS60001105) of the “PIC32
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com/PIC32).

The PIC32MZ EF family of devices features eight
synchronous 16-bit timers (default) that can operate
as a free-running interval timer for various timing
applications and counting external events.

The following modes are supported:

» Synchronous internal 16-bit timer
» Synchronous internal 16-bit gated timer
» Synchronous external 16-bit timer

FIGURE 14-1:

Four 32-bit synchronous timers are available by
combining Timer2 with Timer3, Timerd with Timer5,
Timer6 with Timer7, and Timer8 with Timer9.

The 32-bit timers can operate in one of three modes:

» Synchronous internal 32-bit timer
» Synchronous internal 32-bit gated timer
» Synchronous external 32-bit timer

14.1 Additional Supported Features

» Selectable clock prescaler

» Timers operational during CPU idle

» Time base for Input Capture and Output Compare
modules (Timer2 through Timer7 only)

» ADC event trigger (Timer3 and Timer5 only)

» Fast bit manipulation using CLR, SET, and INV
registers

TIMER2 THROUGH TIMER9 BLOCK DIAGRAM (16-BIT)

Reset TMRx Sync
Trigger to ADC (1) Comparator x 16
Equal
0
TxIF Event Flag )
1 Q D TGATE
Q
TGATE TCS
ON
TXCK @ ’@I %1
Prescaler
Sate o —1,2,4,8,16, —
y 32, 64, 256
PBCLK3 00 ¢3
TCKPS
Note 1: The ADC event trigger is available on Timer3 and Timer5 only.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

FIGURE 14-2: TIMER2/3, TIMER4/5, TIMERG6/7, AND TIMERS8/9 BLOCK DIAGRAM (32-BIT)
Reset X
» TMRy® ' TMRx? Sync
______ MS Half Word { LS Half Word

r A

| ADC Event Trigger(!) -<«—] Equal 32-bit Comparator

Lo 2 {}

PRy? : PRx(2)
TylF Event Flag(z) ’ g
1 Q D L TGATE
Q ————
TGATE TCS
ON
TxCK® @ Do T
= *
Prescaler
Gate 10 —1,2,4,8,16, —
Sync 32, 64, 256
PBCLK3 00 $3
TCKPS

Note 1:
2.

ADC event trigger is available only on the Timer2/3 and TImer4/5 pairs.
In this diagram, ‘X’ represents Timer2, 4, 6, or 8, and ‘y’ represents Timer3, 5, 7, or 9.
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14.2 Timer2-Timer9 Control Registers
TABLE 14-1:

TIMER2 THROUGH TIMER9 REGISTER MAP

§ Bits
5% 5= | & 3
3| Lt s g
T:" o E’g = 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 n=:
= 7] <
t
S
0200 |T2CON 31:16 — — — — — — — — — — — — — — — — 0000
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> T32 — TCS — 0000
31:16] — — — — — — — — — - [ =1 = — — — — o000
0210 | TMR2
15:0 TMR2<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
0220 | PR2 | |
15:0 PR2<15:0> FFFF
31:16] — — — — — — — — — - [ =1 = — — — — o000
0400 (T3CON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> — — TCS — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0410 | TMR3 | |
15:0 TMR3<15:0> 0000
31:16] — — — — — — — — — - [ =1 = — — — — o000
0420 | PR3
15:0 PR3<15:0> FFFF
31116  — — = — = = — = — = =1 = = — = — o000
0600 [TACON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> T32 — TCS — 0000
31:16] — — — — — — — — — - [ =1 = — — — — o000
0610 | TMR4
15:0 TMR4<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
0620 | PR4 | |
15:0 PR4<15:0> FFFF
31:16] — — — — — — — — — - [ =1 = — — — — o000
0800 [TSCON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> — — TCS — 0000
31116  — — = — = = — = — = =1 = = — = — o000
10 | TMR
0810 ° 15:0 TMR5<15:0> 0000
31:16] — — — — — — — — — - [ =1 = — — — — o000
0820 | PR5
15:0 PR5<15:0> FFFF
31116  — — = — = = — = — = =1 = = — = — o000
0A00 (TEBCON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> T32 — TCS — 0000
31:16] — — — — — — — — — - [ =1 = — — — — o000
0A10 | TMR6
15:0 TMR6<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
0A20 | PR6 | |
15:0 PR6<15:0> FFFF
31:16] — — — — — — — — — - [ =1 = — — — — o000
0C00 |T7CON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> — — TCS — 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 14-1: TIMER2 THROUGH TIMER9 REGISTER MAP (CONTINUED)
@ Bits
S| oo o a
T | oo =4 ]
TSy | @2 S »
I BE | @ 3
§ = &"z‘ - 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
= o <
t
S
010 | TMR? 31:16 — — — — — — — — — — — — — — — — 0000
15:0 TMR7<15:0> 0000
31:16] — — — — — — — — — = | =1 = — — — — o000
0C20 | PR7
15:0 PR7<15:0> FFFF
31116  — — = = = = — = = = =1 = = = = — o000
O0E00 |T8CON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> T32 — TCS — 0000
31:16] — — — — — — — — — = | =1 = — — — — o000
0E10 | TMR8
15:0 TMR8<15:0> 0000
oE20 | pre [B118] = — = = = = — = = = =1 = = = = — o000
15:0 PR8<15:0> FFFF
31:16] — — — — — — — — — = | =1 = — — — — o000
1000 |T9CON
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> — — TCS — 0000
1010 | Tmre 131181 = — = = = = — = = = =1 = = = = — o000
15:0 TMR9<15:0> 0000
31:16] — — — — — — — — — = | =1 = — — — — o000
1020 | PR9
15:0 PR9<15:0> FFFF
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 14-1: TxCON: TYPE B TIMER CONTROL REGISTER (X’ = 2-9)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 u-0 u-0 u-0 U-0 u-0 U-0
31:24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16
_ R/W-0 u-0 R/W-0 u-0 u-0 u-0 u-0 u-0
15:8 ON(M — SIDL®@ — — — — —
7.0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 u-0
' TGATEM TCKPS<2:0>(1) T320) — Tcs —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15 ON: Timer On bit("
1 = Module is enabled
0 = Module is disabled
bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit(2)

1 = Discontinue operation when device enters Idle mode
0 = Continue operation even in Idle mode

bit 12-8  Unimplemented: Read as ‘0’

bit 7 TGATE: Timer Gated Time Accumulation Enable bit(!)
When TCS = 1:
This bit is ignored and is read as ‘0.
When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit 6-4 TCKPS<2:0>: Timer Input Clock Prescale Select bits(1)

111 = 1:256 prescale value
110 = 1:64 prescale value
101 = 1:32 prescale value
100 = 1:16 prescale value
011 = 1:8 prescale value
010 = 1:4 prescale value
001 = 1:2 prescale value
000 = 1:1 prescale value

bit 3 T32: 32-Bit Timer Mode Select bit(®)

1 = Odd numbered and even numbered timers form a 32-bit timer
0 = Odd numbered and even numbered timers form separate 16-bit timers

Note 1: While operating in 32-bit mode, this bit has no effect for odd numbered timers (Timer1, Timer3, Timer5,
Timer7, and Timer9). All timer functions are set through the even numbered timers.

2: While operating in 32-bit mode, this bit must be cleared on odd numbered timers to enable the 32-bit timer
in Idle mode.

3: This bit is available only on even numbered timers (Timer2, Timer4, Timer6, and Timer8).
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REGISTER 14-1: TxCON: TYPE B TIMER CONTROL REGISTER (‘x’ = 2-9) (CONTINUED)
bit 2 Unimplemented: Read as ‘0’
bit 1 TCS: Timer Clock Source Select bit("

1 = External clock from TxCK pin
0 = Internal peripheral clock

bit 0 Unimplemented: Read as ‘0’

Note 1: While operating in 32-bit mode, this bit has no effect for odd numbered timers (Timer1, Timer3, Timer5,
Timer7, and Timer9). All timer functions are set through the even numbered timers.

2:  While operating in 32-bit mode, this bit must be cleared on odd numbered timers to enable the 32-bit timer
in Idle mode.

3: This bit is available only on even numbered timers (Timer2, Timer4, Timer6, and Timer8).
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15.0 DEADMAN TIMER (DMT)

Note: This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 9. “Watchdog, Deadman, and
Power-up Timers” (DS60001114) in the
“PIC32 Family Reference Manual”, which
is available from the Microchip web site

(www.microchip.com/PIC32).

The primary function of the Deadman Timer (DMT) is
to reset the processor in the event of a software mal-
function. The DMT is a free-running instruction fetch
timer, which is clocked whenever an instruction fetch
occurs until a count match occurs. Instructions are not
fetched when the processor is in Sleep mode.

FIGURE 15-1:

The DMT consists of a 32-bit counter with a time-out
count match value as specified by the DMTCNT<3:0>
bits in the DEVCFG1 Configuration register.

A Deadman Timer is typically used in mission critical
and safety critical applications, where any single fail-
ure of the software functionality and sequencing must
be detected.

Figure 15-1 shows a block diagram of the Deadman
Timer module.

DEADMAN TIMER BLOCK DIAGRAM

“improper sequence” flag

ON
Instruction Fetched Strobe

System Reset—l—C{>J

Y

—— P Force DMT Event

‘ Counter Initialization Value

Y

“Proper Clear Sequence” Flag

ON

System Reset

PBCLK7—_=I >Clock

32-bit counter

ON

DMT Count Reset Load

32

DMT event
S SVIE

v

(COUNTER) = DMT Max Count("

Y

(COUNTER) = DMT Window Interval®®

3: Refer to Section 6.0 “Resets” for more information.

Note 1: DMT Max Count is controlled by the DMTCNT<3:0> bits in the DEVCFG1 Configuration register.
2: DMT Window Interval is controlled by the DMTINTV<2:0> bits in the DEVCFG1 Configuration register.

Window Interval Open

>
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15.1 Deadman Timer Control Registers
TABLE 15-1: DEADMAN TIMER REGISTER MAP
2 Bits
o _ " [7]
3% 5o 2 H
gg| zE | & £
© E QZ = 31/15 28/12 27111 23/7 22/6 21/5 19/3 16/0 =
g2 «© & z
S
31:16 — — — — — — — — 0000
0A00 DMTCON
15:0 ON — — — — — — — %000
11 — — — — — — — —
0A10 | DMTPRECLR 31:16 0000
15:0 STEP1<7:0> — — — — — 0000
31:16 — — — — — — — — 0000
0A20 DMTCLR
15:0 — — — 2<7:0> 0000
11 — — — — — — — —
0A30 DMTSTAT 31:16 0000
15:0 — — — BAD1 BAD2 |DMTEVENT — WINOPN | 0000
31:16 0000
0A40 DMTCNT COUNTER<31:0>
15:0 0000
31:16 0000
0A60 | DMTPSCNT PSCNT<31:0>
15:0 00xx
31:16 0000
0A70 | DMTPSINTV PSINTV<31:0>
15:0 000x
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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REGISTER 15-1:

DMTCON: DEADMAN TIMER CONTROL REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
9 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0

u-0 u-0 u-0 u-0 U-0 U-0 u-0 U-0

31:24 — — — — — — — —

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0

23:16 — — — — — — — —

' R/W-y u-0 u-0 u-0 u-0 u-0 u-0 u-0

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0

7:0 — — — — — — — —

Legend: y = Value set from Configuration bits on POR

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-16
bit 15

bit 13-0

Note 1:

Unimplemented: Read as ‘0’
ON: Deadman Timer Module Enable bit(!

1 = Deadman Timer module is enabled
0 = Deadman Timer module is disabled

Unimplemented: Read as ‘0’

This bit only has control when FDMTEN (DEVCFG1<3>) = 0.

2: Once set, the DMTCON.ON bit cannot be disabled by software.

REGISTER 15-2:

DMTPRECLR: DEADMAN TIMER PRECLEAR REGISTER

The reset value of this bit is determined by the setting of the FDMTEN bit (DEVCFG1<3>).

Bit Ranae Bit Bit Bit Bit Bit Bit Bit Bit
9 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 U-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' STEP1<7:0>
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
7:0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-16
bit 15-8

Unimplemented: Read as ‘0’
STEP1<7:0>: Preclear Enable bits

01000000 = Enables the Deadman Timer Preclear (Step 1)
All other write patterns = Set BAD1 flag.

These bits are cleared when a DMT reset event occurs. STEP1<7:0> is also cleared if the

STEP2<7:0> bits are loaded with the correct value in the correct sequence.
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REGISTER 15-2: DMTPRECLR: DEADMAN TIMER PRECLEAR REGISTER (CONTINUED)
bit 7-0 Unimplemented: Read as ‘0’
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REGISTER 15-3: DMTCLR: DEADMAN TIMER CLEAR REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
9 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 U-0 Uu-0 U-0 U-0 U-0 U-0
31:24 — — — — — — — —
u-0 U-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
20 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ STEP2<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 31-8 Unimplemented: Read as ‘0’
bit 7-0 STEP2<7:0>: Clear Timer bits

00001000 = Clears STEP1<7:0>, STEP2<7:0> and the Deadman Timer if, and only if, preceded by cor-
rect loading of STEP1<7:0> bits in the correct sequence. The write to these bits may be
verified by reading DMTCNT and observing the counter being reset.

All other write patterns = Set BAD2 bit, the value of STEP1<7:0> will remain unchanged, and the new

value being written STEP2<7:0> will be captured. These bits are also cleared when a DMT reset event

occurs.

If the STEP2<7:0> bits are written without preceding with a correct loading of STEP1<7:0> bits, the

BAD1 bit is set.
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REGISTER 15-4: DMTSTAT: DEADMAN TIMER STATUS REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
9 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 |27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 U-0 U-0 U-0 U-0 U-0 u-0 U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
20 R-0, HC,HS | R-0,HC,HS | R-0,HC,HS u-0 u-0 u-0 u-0 R-0, HC, HS
’ BAD1 BAD2 DMTEVENT — — — — WINOPN
Legend: HC = Hardware Cleared HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-8 Unimplemented: Read as ‘0’
bit 7 BAD1: Bad STEP1<7:0> Value Detect bit

1 = Incorrect STEP1<7:0> value or out of sequence write to STEP2<7:0> was detected
0 = Incorrect STEP1<7:0> value was not detected
bit 6 BAD2: Bad STEP2<7:0> Value Detect bit
1 = Incorrect STEP2<7:0> value was detected
0 = Incorrect STEP2<7:0> value was not detected
bit 5 DMTEVENT: Deadman Timer Event bit
1 = Deadman timer event was detected (counter expired or bad STEP1<7:0> or STEP2<7:0> value was
entered prior to counter increment)
0 = Deadman timer even was not detected
bit 4-1 Unimplemented: Read as ‘0’
bit 0 WINOPN: Deadman Timer Clear Window bit
1 = Deadman timer clear window is open
0 = Deadman timer clear window is not open
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REGISTER 15-5:

DMTCNT: DEADMAN TIMER COUNT REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
. R0 R0 R0 R0 R0 R0 R0 R0
31:24 COUNTER<31:24>
. R0 R0 RO | RO [ RO R-0 RO | RO
23:16 .
COUNTER<23:16>
_ R0 R0 RO | RO [ RO R-0 RO | RO
15:8 COUNTER<15:8>
. R0 R0 RO | RO [ RO R-0 RO | RO
7:0 COUNTER<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-8

REGISTER 15-6:

COUNTER<31:0>: Read current contents of DMT counter

DMTPSCNT: POST STATUS CONFIGURE DMT COUNT STATUS REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R0 R0 R-0 R-0 R0 R-0 R-0 R-0
31:24 PSCNT<31:24>
. R0 R-0 R-0 RO | RO R-0 RO | RO
23:16 PSCNT<23:16>
_ R0 R-0 R-0 RO | RO R-0 RO | RO
158 PSCNT<15:8>
. R-0 R-0 R-0 R-y | R-y R-y R-y | R-y
70 PSCNT<7:0>
Legend: y = Value set from Configuration bits on POR
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-8

PSCNT<31:0>: DMT Instruction Count Value Configuration Status bits

This is always the value of the DMTCNT<4:0> bits in the DEVCFG1 Configuration register.
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REGISTER 15-7: DMTPSINTV: POST STATUS CONFIGURE DMT INTERVAL STATUS REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R0 R0 R0 R0 R0 R0 R0 R0
31:24 PSINTV<31:24>
. R0 | RO | RO | RO [ RO | RO | RO | RO
23:16 PSINTV<23:16>
_ R0 | RO | RO | RO [ RO | RO | RO | RO
15:8 PSINTV<15:8>
. R0 | RO | RO | RO [ RO | Ry | Ry | Ry
70 PSINTV<7:0>
Legend: y = Value set from Configuration bits on POR
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-8 PSINTV<31:0>: DMT Window Interval Configuration Status bits

This is always the value of the DMTINTV<2:0> bits in the DEVCFG1 Configuration register.
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NOTES:
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16.0 WATCHDOG TIMER (WDT) When enabled, the Watchdog Timer (WDT) operates
from the internal Low-Power Oscillator (LPRC) clock
Note: This data sheet summarizes the features source and can be used to detect system software mal-
of the PIC32MZ EF family of devices. It is functions by resetting the device if the WDT is not
not intended to be a comprehensive cleared periodically in software. Various WDT time-out
reference source. To complement the periods can be selected using the WDT postscaler. The
information in this data sheet, refer to Sec- WDT can also be used to wake the device from Sleep

tion 9. “Watchdog, Deadman, and or Idle mode.

Power-up Timers” (DS60001114) in the
“PIC32 Family Reference Manual”, which i i
is available from the Microchip web site + Configuration or software controlled
(www.microchip.com/PIC32). » User-configurable time-out period

» Can wake the device from Sleep or Idle

The following are key features of the WDT module:

FIGURE 16-1: WATCHDOG TIMER BLOCK DIAGRAM

Clock

Lrre. N B > 32-bit Counter

WDTCLRKEY<15:0> = 0x5743 [: A
Wake } WDT Event
J’—_} / WDT Counter Reset to NMI(1
Reset Event

Power Save

Decoder

RUNDIV<4:0> (WDTCON<12 8>)

Note 1: Referto 6.0 “Resets” for more information.
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16.1 Watchdog Timer Control Registers
TABLE 16-1: WATCHDOG TIMER REGISTER MAP

? Bits

L= . o )
3% Lo 2 9
2 2 »E T ]
-2 o0 14 o
T m Z - 31/15 26/10 24/8 23/7 22/6 16/0 =
s34 12 m <
t

5

0800 31:16 WDTCLRKEY<15:0>

15:0 ON RUNDIV<4:0> — — WDTWINEN

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See 12.0 “I/O Ports” for more information.
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REGISTER 16-1: WDTCON: WATCHDOG TIMER CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 |30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
31:24 WDTCLRKEY<15:8>
W-0 | wo [ wo | wo | wo [ wo | wo [ wo
23:16 WDTCLRKEY<7:0>
RIW-y u-0 u-0 R-y | Ry | R-y | R-y | Ry
15:8 oN™ — — RUNDIV<4:0>
_ u-0 u-0 u-0 u-0 u-0 u-0 u-0 R/W-0
0 — — — — — — — WDTWINEN
Legend: y = Values set from Configuration bits on POR
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16  WDTCLRKEY: Watchdog Timer Clear Key bits

To clear the Watchdog Timer to prevent a time-out, software must write the value 0x5743 to this location
using a single 16-bit write.

bit15  ON: Watchdog Timer Enable bit(")

1 =The WDT is enabled
0 = The WDT is disabled

bit 14-13 Unimplemented: Read as ‘0’
bit 12-8 RUNDIV<4:0>: Watchdog Timer Postscaler Value bits
On reset, these bits are set to the values of the WDTPS<4:0> Configuration bits in DEVCFG1.
bit 7-1 Unimplemented: Read as ‘0’
bit 0 WDTWINEN: Watchdog Timer Window Enable bit

1 = Enable windowed Watchdog Timer
0 = Disable windowed Watchdog Timer

Note 1: This bit only has control when the FWDTEN bit (DEVCFG1<23>) = 0.
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NOTES:
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17.0 INPUT CAPTURE

Note: This data sheet summarizes the fea-
tures of the PIC32MZ EF family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 15. “Input Cap-
ture” (DS60001122) of the “PIC32 Fam-
ily  Reference Manual”, which s
available from the Microchip web site
(www.microchip.com/PIC32).

The Input Capture module is useful in applications
requiring frequency (period) and pulse measurement.

The Input Capture module captures the 16-bit or 32-bit
value of the selected Time Base registers when an
event occurs at the ICx pin.

Capture events are caused by the following:

» Capture timer value on every edge (rising and falling),
specified edge first

» Prescaler capture event modes:
- Capture timer value on every 4th rising edge of
input at ICx pin
- Capture timer value on every 16th rising edge of
input at ICx pin
Each input capture channel can select between one of
six 16-bit timers for the time base, or two of six 16-bit

timers together to form a 32-bit timer. The selected
timer can use either an internal or external clock.

Other operational features include:

» Device wake-up from capture pin during Sleep and
Idle modes

 Interrupt on input capture event

» 4-word FIFO buffer for capture values; Interrupt
optionally generated after 1, 2, 3, or 4 buffer
locations are filled

 Input capture can also be used to provide additional
sources of external interrupts

FIGURE 17-1: INPUT CAPTURE BLOCK