MICROCHIP dsPIC33CK64MP105 FAMILY

16-Bit Digital Signal Controllers with High-Speed ADC, Op Amps,
Comparators and High-Resolution PWM

Operating Conditions

+ 3.0V to 3.6V: -40°C to +125°C, DC to 100 MHz
+ 3.0V to 3.6V: -40°C to +150°C, DC to 70 MHz

High-Performance 16-Bit DSP RISC CPU

* 16-Bit Wide Data Path
» Code Efficient (C and Assembly) Architecture
» 40-Bit Wide Accumulators
» Single-Cycle (MAC/MPY) with Dual Data Fetch
+ Single-Cycle, Mixed-Sign Multiply:
- 32-bit multiply support
» Fast 6-Cycle Divide
» Zero Overhead Looping

High-Speed PWM

* Four PWM Pairs
* Up to 250 ps PWM Resolution
» Dead Time for Rising and Falling Edges
* Dead-Time Compensation
+ Clock Chopping for High-Frequency Operation
* PWM Support for:
- DC/DC, AC/DC, inverters, PFC, lighting
- BLDC, PMSM, ACIM, SRM motors
» Fault and Current Limit Inputs
* Flexible Trigger Configuration for ADC Triggering

High-Speed Analog-to-Digital Converter

» 12-Bit Resolution
» Two Dedicated SAR ADC Cores and One Shared
SAR ADC Core

* Up to 3.5 Msps Conversion Rate per Core

» Dedicated Result Buffer for Each Analog Channel
* Flexible and Independent ADC Trigger Sources

» Four Digital Comparators

» Four Oversampling Filters

Microcontroller Features

Small Pin Count Packages Ranging from 28 to
48 Pins, Including UQFN as Small as 4x4 mm

High-Current 1/O Sink/Source

Edge or Level Change Noatification Interrupt on
1/0 Pins

Peripheral Pin Select (PPS) Remappable Pins
Up to 64 Kbytes Flash Memory:

- 10,000 erase/write cycle endurance

- 20 years minimum data retention

- Self-programmable under software control

- Programmable code protection

- Error Code Correction (ECC)

- Flash OTP by ICSP™ Write Inhibit

Eight Kbytes SRAM Memory:

- SRAM Memory Built-In Self-Test (MBIST)

Multiple Interrupt Vectors with Individually
Programmable Priority

Four Sets of Interrupt Context Saving Registers
which Include Accumulator and STATUS for Fast
Interrupt Handling

Four External Interrupt Pins
Watchdog Timer (WDT)
Windowed Deadman Timer (DMT)

Fail-Safe Clock Monitor (FSCM) with Dedicated
Oscillator for Backup

Selectable Oscillator Options Including:
- Low-Power 32 kHz RC (LPRC) Oscillator

- High-precision, 8 MHz internal Fast RC
(FRC) Oscillator

- Primary high-speed, crystal/resonator
oscillator or external clock

- Primary PLL, which can be clocked from FRC
or crystal oscillator

- Secondary/Auxiliary PLL (APLL) for PWM
and ADC

Low-Power Management modes (Sleep and Idle)
Power-on Reset and Brown-out Reset
On-Board Capacitorless Regulator

256 Bytes of One-Time-Programmable (OTP)
Memory
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Peripheral Features

* Three 4-Wire SPI modules (up to 50 Mbps):
- 16-byte FIFO
- Variable width
- 12S mode

« Two I2C Master and Slave w/Address Masking
and IPMI Support

» Three Protocol UARTs with Automated Handling
Support for:

- LIN2.2
- DMX
- Smart card (ISO 7816)
- IrDA®
* Two SENT modules
* One Dedicated 16-Bit Timer/Counter

* Four Single Output Capture/Compare/PWM/
Timer (SCCP) modules:

- Flexible configuration as PWM, input capture,
output compare or timers

- Two 16-bit timers or one 32-bit timer in each
module

- PWM resolution down to 4 ns
- Single PWM output

* One Multiple Output Capture/Compare/PWM/
Timer (MCCP) module:

- Flexible configuration as PWM, input capture,
output compare or timers

- Two 16-bit timers or one 32-bit timer in each
module

- PWM resolution down to 4 ns

- Up to six PWM outputs

- Programmable dead time

- Auto-shutdown
+ Two Quadrature Encoder Interfaces (QEI):

- Four inputs: Phase A, Phase B, Home, Index
» Reference Clock Output (REFCLKO)

» Four Configurable Logic Cells (CLC) with Internal
Connections to Select Peripherals and PPS

* 4-Channel Hardware DMA
» 32-Bit CRC Calculation module
» Peripheral Trigger Generator (PTG):
- 16 possible trigger sources to other
peripheral modules
- CPU independent state machine-based
instruction sequencer

Analog Features

» Three Fast Analog Comparators with
Input Multiplexing
» Three Operational Amplifiers

* Three 12-Bit PDM DACs with
Slope Compensation

* One Output DAC Buffer

Safety Features

» Clock Monitor System with Backup Oscillator
* DMT (Deadman Timer)

» ECC (Error Correcting Code)

+ WDT (Watchdog Timer)

* CodeGuard™ Security

* CRC (Cyclic Redundancy Check)

* Flash OTP by ICSP™ Write Inhibit

* RAM Memory Built-In Self-Test (MBIST)

» Two-Speed Start-up

+ Fail-Safe Clock Monitoring (FSCM)

» Backup FRC (BFRC)

» Capless Internal Voltage Regulator

* Virtual Pins for Redundancy and Monitoring

Functional Safety Collateral

» Class B Safety Library — IEC 60730
» For ASIL B and Beyond Applications — ISO 26262

* FMEDA Computation Spreadsheet (Evaluation of
Random Hardware Failures Metric)

* Functional Safety Manual
» Functional Safety Diagnostics Suite

Qualification Support

+ AEC-Q100 REV-H (Grade 1: -40°C to +125°C)
Compliant

+ AEC-Q100 REV-H (Grade 0: -40°C to +150°C)
Compliant

Debug Features

* Three Programming and Debugging Interfaces:
- Two-wire ICSP™ interface with non-intrusive
access and real-time data exchange with
application
» Three Complex, Five Simple Breakpoints
» |IEEE Standard 1149.2 Compatible (JTAG)
Boundary Scan
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dsPIC33CK64MP105 PRODUCT FAMILIES

The device names, pin counts, memory sizes and peripheral availability of each device are listed in Table 1. The following pages show their pinout diagrams.

TABLE 1: dsPIC33CK64MP105 FAMILY
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dsPIC33CK32MP102 28 | 32K | 8K |21/16| 4 | 12 | 1 3 1 4 4 3 2 3 3 2 2 2 1 4 SSOP/UQFN
dsPIC33CK32MP103 36 | 32K | 8K |27/22| 4 | 16 | 1 3 1 4 4 3 3 3 3 2 2 2 1 4 UQFN
dsPIC33CK32MP105 48 | 32K | 8K [39/34| 4 | 18 | 1 3 1 4 4 3 3 3 3 2 2 2 1 4 UQFN/TQFP
dsPIC33CK64MP102 28 | 64K | 8K |21/16| 4 | 12 | 1 3 1 4 4 3 2 3 3 2 2 2 1 4 SSOP/UQFN
dsPIC33CK64MP103 36 | 64K | 8K |27/22| 4 | 16 | 1 3 1 4 4 3 3 3 3 2 2 2 1 4 UQFN
dsPIC33CK64MP105 48 | 64K | 8K [39/34| 4 | 18 | 1 3 1 4 4 3 3 3 3 2 2 2 1 4 UQFN/TQFP

Note 1: MCCP can be configured as a PWM with up to six outputs, input capture, output compare, 2 x 16-bit timers or 1 x 32-bit timer.

2: SCCP can be configured as a PWM with one output, input capture, output compare, 2 x 16-bit timers or 1 x 32-bit timer.
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Pin Diagrams

28-Pin SSopP(")

RA1 []
RA2 []
RA3 []
RA4 []
AVDD [ ]
Avss []
VoD []
Vss []
RBO []
RB1(24) ]
RB2 []
RB3 []
RB4 []
RB5

0N O WN -

©

10
1

dsPIC33CKXXMP102

[l = 5V Tolerant

RAO
MCLR

26 [l RB15
25 [l RB14
24 [l RB13
23 [l RB12
22 [l RB11
21 [l rRB100
20 VDD

19 [] Vss

18] RB9

RB8
RB7
RB6

Note 1: See Table 2 for a complete description of pin functions.
2: Pin has an increased current drive strength. Refer to Section 31.0 “Electrical Characteristics” for details.
3:  Apull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits.
4: This pin is toggled during programming.
TABLE 2: 28-PIN SSOP COMPLETE PIN FUNCTION DESCRIPTIONS
Pin # Function(") Pin # Function(!)
1 OA1IN-/ANA1/RA1 15 | PGC3/RP38/SCL2/RB6
2 OA1IN+/AN9/RA2 16 | TDO/AN2/CMP3A/RP39/RB7
3 DACOUT/AN3/CMP1C/RA3 17 | PGD1/AN10/RP40/SCL1/RB8
4 AN4/CMP3B/IBIAS3/RA4 18 | PGC1/AN11/RP41/SDA1/RB9
5 AVDD 19 |Vss
6 AVss 20 |VbD
7 | voo 21 | TMS/RP42/PWM3H/RB10%)
8 Vss 22 | TCK/RP43/PWM3L/RB11
9 OSCI/CLKI/AN5/RP32/RB0 23 | TDI/RP44/PWM2H/RB12
10 | OSCO/CLKO/AN6/RP33/RB1(24) 24 | RP45/PWM2L/RB13
1 OA20UT/AN1/AN7/ANAO/CMP1D/CMP2A/CMP3D/RP34/INTO/ || 25 | RP46/PWM1H/RB14
RB2
12 | PGD2/OA2IN-/AN8/RP35/RB3 26 | RP47/PWM1L/RB15
13 | PGC2/OA2IN+/RP36/RB4 27 |MCLR
14 | PGD3/RP37/SDA2/RB5 28 | OATOUT/ANO/CMP1A/IBIASO/RAQ
Note 1: RPn represents remappable peripheral functions.
2: Pin has an increased current drive strength. Refer to Section 31.0 “Electrical Characteristics” for details.
3: Anpull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits.
4: This pin is toggled during programming.

DS70005363E-page 4
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Pin Diagrams (Continued)

28-Pin UQFN(")

Note 1:

.
ed =24,

2EEpsSsE

28 27 26 25 24 23 22
1 21[| RB8
2 20 [| RB7
3 19 [l| RB6
] 4 dsPIC33CKXXMP102 15 [J| Ra5
15 17 [ | RB4
16 16 [| RB3
7 15 [| RB2

8 9 10 11 12 13 14

o o o

I88888%

N

xzz> X%

[aa]

12

See Table 3 for a complete description of pin functions.
2: Pin has an increased current drive strength. Refer to Section 31.0 “Electrical Characteristics” for details.

3: Anpull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits.
4: This pin is toggled during programming.

I = 5V Tolerant

TABLE 3: 28-PIN UQFN COMPLETE PIN FUNCTION DESCRIPTIONS
Pin # Function(") Pin # Function(")

1 | RP46/PWM1H/RB14 15 | OA20UT/AN1/AN7/ANAO/CMP1D/CMP2D/CMP3D/RP34/INTO/RB2
2 | RP47/PWM1L/RB15 16 | PGD2/OA2IN-/AN8/RP35/RB3
3 |MCLR 17 | PGC2/0A2IN+/RP36/RB4
4 | OA1OUT/ANO/CMP1A/IBIASO/RAO 18 | PGD3/RP37/SDA2/RB5
5 | OA1IN-/ANA1/RA1 19 | PGC3/RP38/SCL2/RB6
6 | OA1IN+/AN9/RA2 20 | TDO/AN2/CMP3A/RP39/RB7
7 | DACOUT/AN3/CMP1C/RA3 21 | PGD1/AN10/RP40/SCL1/RB8
8 | AN4/CMP3B/IBIAS3/RA4 22 | PGC1/AN11/RP41/SDA1/RB9
9 |AvbD 23 |Vss
10 |Avss 24 | VoD
11 | VoD 25 | TMS/RP42/PWM3H/RB106)
12 |Vss 26 | TCK/RP43/PWM3L/RB11
13 | OSCI/CLKI/AN5/RP32/RB0 27 | TDIRP44/PWM2H/RB12
14 | OSCO/CLKO/AN6/RP33/RB1(24) 28 | RP45/PWM2L/RB13

Note 1: RPn represents remappable peripheral functions.

2: Pin has an increased current drive strength. Refer to Section 31.0 “Electrical Characteristics” for details.
3:  Anpull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits.
4: This pin is toggled during programming.

© 2018-2020 Microchip Technology Inc.
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Pin Diagrams (Continued)

36-Pin UQFN(") [l = 5V Tolerant
D
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36 35 34 33 32 31 30 29 28
RB14 [ 1 27[| RB8
RB15 [ 2 26[ | RB7
MCLR [ 3 25[J| RB6
RCO | |4 24[l] RB5
RAO [ ]5 dsPIC33CKXXMP103 23[ | Voo
RA1[ |6 22[ ]| Vss
RA2 [ ]7 21[| RB4
RA3 [ |8 20[| RB3
RA4 [ |9 19[ | RB2
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Note 1: See Table 4 for a complete description of pin functions.
2: Pin has an increased current drive strength. Refer to Section 31.0 “Electrical Characteristics” for details.
3: Apull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits.
4: This pin is toggled during programming.

TABLE 4: 36-PIN UQFN COMPLETE PIN FUNCTION DESCRIPTIONS

Pin # Function(") Pin # Function("
1 | RP46/PWM1H/RB14 19 | OA20UT/AN1/AN7/ANAO/CMP1D/CMP2D/CMP3D/RP34/INTO/RB2
2 | RP47/PWM1L/RB15 20 | PGD2/OA2IN-/AN8/RP35/RB3
3 |MCLR 21 | PGC2/0OA2IN+/RP36/RB4
4 | AN12/ANNO/RP48/RCO 22 |Vss
5 | OATOUT/ANO/CMP1A/IBIASO/RAQ 23 | VoD
6 | OATIN-ANA1/RA1 24 | PGD3/RP37/SDA2/RB5
7 | OATIN+/AN9/RA2 25 | PGC3/RP38/SCL2/RB6
8 | DACOUT/AN3/CMP1C/RA3 26 | TDO/AN2/CMP3A/RP39/RB7
9 | OA30UT/AN4/CMP3B/IBIAS3/RA4 27 | PGD1/AN10/RP40/SCL1/RB8
10 | AvbD 28 | PGC1/AN11/RP41/SDA1/RB9
11 | Avss 29 | RP52/ASDA2/RC4
12 | OA3IN-/AN13/CMP1B/ISRCO/RP49/RC1 30 | RP53/ASCL2/RC5
13 | OA3IN+/AN14/CMP2B/ISRC1/RP50/RC2 31 |Vss
14 | vbp 32 | vop
15 | Vss 33 | TMS/RP42/PWM3H/RB106)

16 | AN15/CMP2A/IBIAS2/RP51/RC3 34 | TCK/RP43/PWM3L/RB11

17 | OSCI/CLKI/AN5/RP32/RB0 35 | TDI/RP44/PWM2H/RB12

18 | OSCO/CLKO/AN6/RP33/RB1(24) 36 | RP45/PWM2L/RB13

Note 1: RPn represents remappable peripheral functions.
2: Pin has an increased current drive strength. Refer to Section 31.0 “Electrical Characteristics” for details.
3: Anpull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits.
4: This pin is toggled during programming.

DS70005363E-page 6 © 2018-2020 Microchip Technology Inc.
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Pin Diagrams (Continued)

48-Pin TQFP, UQFN(" [ = 5V Tolerant
o
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RB14 RBS
RB15 RB7
RC12 RB6
RC13 RB5
MCLR VDD
RD13 [ |6 dsPIC33CKXXMP105 31[] Vss
Rco [ ]7 30 [l rRD8®@
RAO | |8 29 [f] rRco®@
RA1 [ ]9 28 [l rcs®@
RA2 []10 27[ | RB4
RA3 [ ]11 26 | RB3
RA4 [ ]12 25[ | RB2
13 14 15 16 17 18 19 20 21 22 23 24
OO rm
885988888385
FEEXe>>orco 2«

RB1(2

Note 1: See Table 5 for a complete description of pin functions.
2: Pin has an increased current drive strength. Refer to Section 31.0 “Electrical Characteristics” for details.
3: Apull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits.
4: This pin is toggled during programming.

© 2018-2020 Microchip Technology Inc. DS70005363E-page 7
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TABLE 5: 48-PIN TQFP, UQFN COMPLETE PIN FUNCTION DESCRIPTIONS
Pin# Function" Pin# Function("
1 | RP46/PWM1H/RB14 25 | OA20UT/AN1/AN7/ANAO/CMP1D/CMP2D/CMP3D/RP34/INTO/RB2
2 | RP47/PWM1L/RB15 26 | PGD2/OA2IN-/AN8/RP35/RB3
3 | RP60O/RC12 27 | PGC2/0A2IN+/RP36/RB4
4 | RP61/RC13 28 | RP56/ASDA1/SCK2/RC8?)
5 |MCLR 29 | RP57/ASCL1/SDI2/RC9?)
6 | ANN2/RP77/RD13 30 |RP72/SDO2/PCI19/RD8(@
7 | AN12/ANNO/RP48/RCO 31 |Vss
8 | OATOUT/ANO/CMP1A/IBIASO/RAQ 32 | Vvop
9 | OATIN-/ANA1/RA1 33 | PGD3/RP37/SDA2/RB5
10 | OA1IN+/AN9Y/RA2 34 | PGC3/RP38/SCL2/RB6
11 | DACOUT/AN3/CMP1C/RA3 35 | TDO/AN2/CMP3A/RP39/RB7
12 | OA3OUT/AN4/CMP3B/IBIAS3/RA4 36 | PGD1/AN10/RP40/SCL1/RB8
13 | AvDD 37 | PGC1/AN11/RP41/SDA1/RB9
14 | Avss 38 | RP52/ASDA2/RC4
15 | OA3IN-/AN13/CMP1B/ISRCO/RP49/RC1 39 | RP53/ASCL2/RC5
16 | OA3IN+/AN14/CMP2B/ISRC1/RP50/RC2 40 | RP58/RC10
17 | AN17/ANN1/IBIAS1/RP54/RC6 41 | RP59/RC11
18 | Vvop 42 |Vss
19 |Vss 43 | VoD
20 | AN15/CMP2A/IBIAS2/RP51/RC3 44 | RP65/PWM4H/RD1
21 | OSCI/CLKI/ANS/RP32/RBO 45 | TMS/RP42/PWM3H/RB10@)
22 | OSCO/CLKO/AN6/RP33/RB1(24) 46 | TCK/RP43/PWM3L/RB11
23 | AN18/CMP3C/ISRC3/RP74/RD10 47 | TDI/RP44/PWM2H/RB12
24 | AN16/ISRC2/RP55/RC7 48 | RP45/PWM2L/RB13
Note 1: RPn represents remappable peripheral functions.

2:
3:
4:

Pin has an increased current drive strength. Refer to Section 31.0 “Electrical Characteristics” for details.
A pull-up resistor is connected to this pin during programming or when JTAG is enabled in the Configuration bits.
This pin is toggled during programming.

DS70005363E-page 8
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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 Website 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 Website; 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 website at www.microchip.com to receive the most current information on all of our products.

DS70005363E-page 10 © 2018-2020 Microchip Technology Inc.


mailto:docerrors@microchip.com
http://www.microchip.com
http://www.microchip.com

dsPIC33CK64MP105 FAMILY

Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33/PIC24 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 documents listed below,
browse to the documentation section of the
dsPIC33CK64MP105 product page of the
Microchip website (www.microchip.com) or
select a family reference manual section
from the following list.

In addition to parameters, features and
other documentation, the resulting page
provides links to the related family
reference manual sections.

* “Introduction” (www.microchip.com/DS70573)

» “Enhanced CPU” (www.microchip.com/DS70005158)

» “Data Memory” (www.microchip.com/DS70595)

» “dsPIC33/PIC24 Program Memory” (www.microchip.com/DS70000613)

» “Reset” (www.microchip.com/DS70602)

* “Interrupts” (www.microchip.com/DS70000600)

* “l/O Ports with Edge Detect” (www.microchip.com/DS70005322)

» “Oscillator Module with High-Speed PLL” (www.microchip.com/DS70005255)

» “Direct Memory Access Controller (DMA)” (www.microchip.com/DS30009742)

» “High-Resolution PWM with Fine Edge Placement” (www.microchip.com/DS70005320)

+ “12-Bit High-Speed, Multiple SARs A/D Converter (ADC)” (www.microchip.com/DS70005213)
» “High-Speed Analog Comparator Module” (www.microchip.com/DS70005280)

» “Quadrature Encoder Interface (QEI)” (www.microchip.com/DS70000601)

» “Multiprotocol Universal Asynchronous Receiver Transmitter (UART) Module” (www.microchip.com/DS70005288)
» “Serial Peripheral Interface (SPI) with Audio Codec Support” (www.microchip.com/DS70005136)
« “Inter-Integrated Circuit (12C)” (www.microchip.com/DS70000195)

» “Single-Edge Nibble Transmission (SENT) Module” (www.microchip.com/DS70005145)

* “Timer1 Module” (www.microchip.com/DS70005279)

» “Capture/Compare/PWM/Timer (MCCP and SCCP)” (www.microchip.com/DS30003035)

» “Configurable Logic Cell (CLC)” (www.microchip.com/DS70005298)

» “Peripheral Trigger Generator (PTG)” (www.microchip.com/DS70000669)

» “Current Bias Generator (CBG)” (www.microchip.com/DS70005253)

* “Deadman Timer (DMT)” (www.microchip.com/DS70005155)

» “32-Bit Programmable Cyclic Redundancy Check (CRC)” (www.microchip.com/DS30009729)
» “Dual Watchdog Timer” (www.microchip.com/DS70005250)

* “Programming and Diagnostics” (www.microchip.com/DS70608)

» “CodeGuard™ Intermediate Security” (www.microchip.com/DS70005182)

* “Flash Programming” (www.microchip.com/DS70000609)
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dsPIC33CK64MP105 FAMILY

1.0 DEVICE OVERVIEW This document contains device-specific information
for the dsPIC33CK64MP105 Digital Signal Controller

Note 1: This data sheet summarizes the features (DSC) devices.
of the dsPIC33CK64MP105 family of dsPIC33CKB64MP105 devices contain extensive

devices. It is not intended to be a com-
prehensive resource. To complement the
information in this data sheet, refer to

Digital Signal Processor (DSP) functionality with a
high-performance, 16-bit MCU architecture.

the related section of the “dsPIC33/ Figure 1-1 shows a general block diagram of the core
PIC24 Family Reference Manual’, and peripheral modules of the dsPIC33CK64MP105
which is available from the Microchip family. Table 1-1 lists the functions of the various pins
website (www.microchip.com). shown in the pinout diagrams.

2: Some registers and associated bits
described in this section may not be avail-
able on all devices. Refer to Section 4.0
“Memory Organization” in this data
sheet for device-specific register and bit

information.
FIGURE 1-1: dsPIC33CK64MP105 FAMILY BLOCK DIAGRAM(")
o T T
CPU | |
Refer to Figure 3-1 for CPU diagram details. tI-I> PORTA2)
16 |
I I
I I
—h> PORTB®@ | |
I I
Oscillator
Timing Start-up 16 | |
IE Generation > Timer @ |
OSC1/CLKI PORTC
POR/BOR | |
MCLR Watchdog ! !
¢ Timer | o |
VDD, Vss |I PORTD |
AVDD, AVSs
I I
Peripheral Modules | |
r—-——""">">">-=-"-="-""=—"&=>=>-">""">""""""""""= 1 - Remappable
| OP AMP MCCP/ | Pins®) !
CLC (4 El'(2 SENT (2 ADC (1 DMA (4 2
| ) QEI (2) @ 3)@ C(1) @ | |sceps 5)|| €@ || |Ports |
| Ie—-——-
| | R R | SR R
T
| v b6 b §
) DAC/ 2
I WDT/ cre() || Pra) || Pwm@) || T™e {lcomparator| | SPYPS || uarT 3) |
| DMT (1) (3) (3) |
Lo 4
Note 1: The numbers in the parentheses are the number of instantiations of the module indicated.
2: Notall I/O pins or features are implemented on all device pinout configurations.
3: Some peripheral I/Os are only accessible through Peripheral Pin Select (PPS).
4: 28-lead devices have only two op amp instances.
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TABLE 1-1: PINOUT 1/0O DESCRIPTIONS
Pin Name(") Pin | Buffer | p5q Description
Type| Type

ANO-AN18 I |Analog| No |Analog input channels.

ANAO-ANA1 I |Analog| No |Analog alternate inputs.

ANNO-ANN1 I |Analog| No |Analog negative inputs.

CLKI | ST No |External Clock (EC) source input. Always associated with OSCI pin
function.

CLKO (0] — No |In Configuration bits, it can be set to output the CPU clock. Always
associated with OSCO pin function.

OSCI I |CMOS | No |Oscillator crystal input. Connects to crystal or resonator in Crystal
Oscillator mode.

0OSCO 1/0 — No |Oscillator crystal output. Connects to crystal or resonator in Crystal
Oscillator mode.

REFCLKI | ST Yes |Reference clock input.

REFCLKO 0] — Yes |Reference clock output.

INTO | ST No |[External Interrupt 0.

INT1 | ST Yes |External Interrupt 1.

INT2 | ST Yes |External Interrupt 2.

INT3 | ST Yes |External Interrupt 3.

I0CA[4:0] | ST No |Interrupt-on-Change input for PORTA.

I0CBJ[15:0] | ST No |Interrupt-on-Change input for PORTB.

10CC[13:0] | ST No |Interrupt-on-Change input for PORTC.

I0CD1, 10CD8, I0CD10 | ST No |Interrupt-on-Change input for PORTD.

I0CD13

QEIAx | ST Yes |QEIx Input A.

QEIBx | ST Yes |QEIx Input B.

QEINDXx | ST Yes [QEIx Index input.

QEIHOMx | ST Yes |QEIx Home input.

QEICMPx 0] — Yes |QEIx comparator output.

RP32-RP61, RP65, RP72, | I/O ST | Yes |Remappable I/O ports.

RP74, RP77

RAO-RA4 I/0 ST No |[PORTA s a bidirectional I/0O port.

RB0-RB15 1/0 ST No |PORTB is a bidirectional 1/O port.

RCO0-RC13 1/0 ST No |PORTC is a bidirectional I/O port.

RD1, RD8, RD10, RD13 I/0 ST No [PORTD is a bidirectional 1/O port.

T1CK | ST Yes |Timer1 external clock input.

U1CTS | ST Yes [UART1 Clear-to-Send.

U1RTS (0] — Yes |UART1 Request-to-Send.

U1RX | ST Yes |UART1 receive.

U1TX 0] — Yes [UART1 transmit.

U1DSR | ST Yes |UART1 Data-Set-Ready.

U1DTR 0] — Yes |UART1 Data-Terminal-Ready.

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

ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select
Note 1: Not all pins are available in all package variants. See the “Pin Diagrams” section for pin availability.

2: PWMA4L and PWM4H pins are available on PPS.
3: SPI2 supports dedicated pins as well as PPS on 48-pin devices.
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TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name(") Pin | Buffer PPS Description
Type| Type
U2CTS | ST Yes [UART2 Clear-to-Send.
U2RTS (0] — Yes |UART2 Request-to-Send.
U2RX | ST Yes |UART2 receive.
uz2TXx 0] — Yes |UART2 transmit.
U2DSR | ST Yes |UART2 Data-Set-Ready.
U2DTR 0] — Yes |UART2 Data-Terminal-Ready.
U3CTS | ST Yes [UART3 Clear-to-Send.
U3RTS (0] — Yes |UART3 Request-to-Send.
U3RX | ST Yes |UARTS3 receive.
U3TX (0] — Yes |UARTS3 transmit.
U3DSR | ST Yes |UART3 Data-Set-Ready.
U3DTR (0] — Yes |UART3 Data-Terminal-Ready.
SENT1 | ST Yes [SENT1 input.
SENT10UT (0] — Yes |SENT1 output.
SENT2 | ST Yes |SENT2 input.
SENT20UT (0] — Yes |SENT2 output.
PTGTRG24 0] — Yes |PTG Trigger Output 24.
PTGTRG25 (0] — Yes |PTG Trigger Output 25.
TCKI1-TCKI5 | ST Yes |MCCP/SCCP timer inputs.
ICM1-ICM5 | ST Yes |MCCP/SCCP capture inputs.
OCFA-OCFB | ST Yes |MCCP/SCCP Fault inputs.
OCM1x-OCM5x (0] — Yes |MCCP/SCCP compare outputs.
SCK1 1/0 ST Yes [Synchronous serial clock input/output for SPI1.
SDI | ST Yes [SPI1 data in.
SDO1 0] — Yes |SPI1 data out.
SS1 I/0 ST Yes [SPI1 Slave synchronization or frame pulse I/O.
SCK2 1/0 ST |Yes® Synchronous serial clock input/output for SPI2.
SDI2 | ST | Yes®|SPI2 data in.
SDO2 O | — |Yes®|SPI2dataout.
SS2 I/0 ST |Yes® |SPI2 Slave synchronization or frame pulse I/O.
SCK3 1/0 ST Yes [Synchronous serial clock input/output for SPI3.
SDI3 | ST Yes |SPI3 data in.
SDO3 0 — Yes |SPI3 data out.
SS3 I/0 ST Yes [SPI3 Slave synchronization or frame pulse I/O.
SCLA1 I/0 ST No |Synchronous serial clock input/output for 12C1.
SDA1 1/0 ST No |[Synchronous serial data input/output for 12C1.
ASCLA1 I/0 ST No |Alternate synchronous serial clock input/output for 12C1.
ASDA1 1/0 ST No |Alternate synchronous serial data input/output for 12C1.
SCL2 I/0 ST No |Synchronous serial clock input/output for 12C2.
SDA2 1/0 ST No |[Synchronous serial data input/output for 12C2.
ASCL2 1/0 ST No |Alternate synchronous serial clock input/output for 12C2.
ASDA2 1/0 ST No |Alternate synchronous serial data input/output for 12C2.
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select

Note 1: Not all pins are available in all package variants. See the “Pin Diagrams” section for pin availability.

2: PWMA4L and PWM4H pins are available on PPS.

3: SPI2 supports dedicated pins as well as PPS on 48-pin devices.
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TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name(") Pin | Buffer PPS Description
Type| Type

TMS | ST No |JTAG Test mode select pin.

TCK | ST No [JTAG test clock input pin.

TDI | ST No |JTAG test data input pin.

TDO 0] — No |JTAG test data output pin.

PCI8-PCI18 | ST Yes [PWM Inputs 8 through 18.

PCI19 | ST No [PWM Input 19.

PWMEA-PWMED 0] — Yes [PWM Event Outputs A through D.

PWM1L-PWM4L2) o} — No [PWM Low Outputs 1 through 4.

PWM1H-PWM4H(2) o) — No |PWM High Outputs 1 through 4.

CLCINA-CLCIND | ST Yes |CLC Inputs A through D.

CLCxOUT o — Yes |CLCx output.

CMP1A-CMP3A I | Analog| No |Comparator Channels 1A through 3A inputs.

CMP1B-CMP3B I | Analog| No |Comparator Channels 1B through 3B inputs.

CMP1C-CMP3C I | Analog| No |Comparator Channels 1C through 3C inputs.

CMP1D-CMP3D I | Analog| No |Comparator Channels 1D through 3D inputs.

DACOUT 0] — No |DAC output voltage.

IBIASO-IBIAS3 O |Analog| No |50 pA Constant-Current Outputs 0 through 3.

ISRCO-ISRC3 O |Analog| No |10 pA Constant-Current Outputs 0 through 3.

OA1IN+ | — No [Op Amp 1+ input.

OA1IN- | — No [Op Amp 1-input.

OA10UT 0] — No |Op Amp 1 output.

OA2IN+ | — No |Op Amp 2+ input.

OA2IN- | — No |Op Amp 2- input.

OA20UT 0] — No |[Op Amp 2 output.

OA3IN+ | — No [Op Amp 3+ input.

OAZ3IN- | — No [Op Amp 3-input.

OA30UT 0] — No |Op Amp 3 output.

ADTRG31 I ST No |External ADC trigger source.

PGD1 I/0 ST No |Data I/O pin for Programming/Debugging Communication Channel 1.

PGCA1 | ST No |Clock input pin for Programming/Debugging Communication
Channel 1.

PGD2 I/O ST No |Data I/O pin for Programming/Debugging Communication Channel 2.

PGC2 | ST No |Clock input pin for Programming/Debugging Communication
Channel 2.

PGD3 I/0 ST No |Data I/O pin for Programming/Debugging Communication Channel 3.

PGC3 | ST No |Clock input pin for Programming/Debugging Communication
Channel 3.

MCLR /P ST No |[Master Clear (Reset) input. This pin is an active-low Reset to the
device.

AVDD P P No |Positive supply for analog modules. This pin must be connected at all
times.

AVss P P No |Ground reference for analog modules. This pin must be connected at
all times.

VDD P P No |Positive supply for peripheral logic and I/O pins.

Vss P P No |Ground reference for logic and 1/O pins.

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

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

PPS = Peripheral Pin Select
Note 1: Not all pins are available in all package variants. See the “Pin Diagrams” section for pin availability.
2: PWMA4L and PWM4H pins are available on PPS.
3: SPI2 supports dedicated pins as well as PPS on 48-pin devices.
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2.0 GUIDELINES FOR GETTING
STARTED WITH 16-BIT DIGITAL
SIGNAL CONTROLLERS

21 Basic Connection Requirements

Getting started with the dsPIC33CK64MP105 family
devices 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 Section 2.2 “Decoupling Capacitors”)

« All AVDD and AVSs pins
regardless if ADC module is not used (see
Section 2.2 “Decoupling Capacitors”)

* MCLR pin
(see Section 2.3 “Master Clear (MCLR) Pin”)

* PGCx/PGDx pins
used for In-Circuit Serial Programming™ (ICSP™)
and debugging purposes (see Section 2.4 “ICSP
Pins”)

» OSCl and OSCO pins
when an external oscillator source is used (see
Section 2.5 “External Oscillator Pins”)

2.2 Decoupling Capacitors

The use of decoupling capacitors on every pair of

power supply pins, such as VDD, Vss, AVDD and

AVss is required.

Consider the following criteria when using decoupling
capacitors:

+ Value and type of capacitor: Recommendation
of 0.1 yF (100 nF), 10-20V. This capacitor should
be a low-ESR and have resonance frequency in
the range of 20 MHz and higher. It is
recommended to use ceramic capacitors.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors 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, above tens of
MHz, add a second ceramic-type capacitor in
parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 pyF to 0.001 pF. Place this
second capacitor next to the primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible.
For example, 0.1 pF in parallel with 0.001 pF.

* 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
decoupling 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.

© 2018-2020 Microchip Technology Inc.
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FIGURE 2-1: RECOMMENDED
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221 BULK CAPACITORS

On boards with power traces running longer than six
inches in length, it is suggested to use a bulk capacitor
for integrated circuits, including DSCs, to supply a local
power source. The value of the bulk capacitor should
be determined based on the trace resistance that
connects the power supply source to the device and
the maximum current drawn by the device in the
application. In other words, select the bulk capacitor so
that it meets the acceptable voltage sag at the device.
Typical values range from 4.7 uF to 47 pF.

2.3 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions:

* Device Reset
» Device Programming and Debugging.

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 shown 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, as shown in Figure 2-2,
within one-quarter inch (6 mm) from the MCLR pin.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
RrRM
R1)
MCLR
JP
dsPIC33

1 o

Note 1: R <10 kQ is recommended. A suggested

starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are met.

2: R1<470Q 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.
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2.4 ICSP Pins

The PGCx and PGDx 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 con-
nector 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
PGCx and PGDx 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 Voltage Input High
(VIH) and Voltage Input Low (VIL) requirements.

Ensure that the “Communication Channel Select’ (i.e.,
PGCx/PGDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB® debugger tool.

For more information on the MPLAB programmer/
debugger connection requirements, refer to the
Microchip website.

2.5 External Oscillator Pins

When the Primary Oscillator (POSC) circuit is used to
connect a crystal oscillator, special care and consider-
ation is needed to ensure proper operation. The
POSC circuit should be tested across the environ-
mental conditions that the end product is intended to
be used. The load capacitors specified in the crystal
oscillator data sheet can be used as a starting point;
however, the parasitic capacitance from the PCB
traces can affect the circuit and the values may need
to be altered to ensure proper start-up and operation.
Excessive trace length and other physical interaction
can lead to poor signal quality. Poorly tuned oscillator
circuits can have reduced amplitude, incorrect
frequency (runt pulses), distorted waveforms and long
start-up times that may result in unpredictable applica-
tion behavior, such as instruction misexecution, illegal
op code fetch, etc. Ensure that the crystal oscillator
circuit is at full amplitude and correct frequency before
the system begins to execute code. In planning the
application’s routing and 1/O assignments, ensure that
adjacent port pins, and other signals in close proximity
to the oscillator do not have high frequencies, short
rise and fall times, and other similar noise. For further
information on the Primary Oscillator, see Section 9.4
“Primary Oscillator (POSC)”.

2.6 External Oscillator Layout
Guidance

Use best practices during PCB layout to ensure
robust start-up and operation. The oscillator circuit
should be placed on the same side of the board as
the device. Also, place the oscillator circuit close to
the respective oscillator pins, not exceeding 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 it
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. If using a two-sided board, avoid any
traces on the other side of the board where the crystal
is placed. Suggested layouts are shown in Figure 2-3.
With fine-pitch packages, it is not always possible to
completely surround the pins and components. A suit-
able solution is to tie the broken guard sections to a
mirrored ground layer. In all cases, the guard trace(s)
must be returned to ground.

For additional information and design guidance on
oscillator circuits, please refer to these Microchip
Application Notes, available at the Microchip website
(www.microchip.com):

* AN943, “Practical PICmicro® Oscillator Analysis
and Design”
* AN949, “Making Your Oscillator Work”

* AN1798, “Crystal Selection for Low-Power
Secondary Oscillator

© 2018-2020 Microchip Technology Inc.
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FIGURE 2-3: SUGGESTED
PLACEMENT OF THE

OSCILLATOR CIRCUIT

Single-Sided and In-Line Layouts:
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Fine-Pitch (Dual-Sided) Layouts:
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2.7 Oscillator Value Conditions on
Device Start-up

If the PLL of the target device is enabled and configured
for the device start-up oscillator, the maximum oscillator
source frequency must be limited to a certain frequency
(see Section 9.0 “Oscillator with High-Frequency
PLL”) to comply with device PLL start-up conditions.
This means that if the external oscillator frequency is
outside this range, the application must start up in the
FRC mode first. The default PLL settings after a POR
with an oscillator frequency outside this range will violate
the device operating speed.

Once the device powers up, the application firmware
can initialize the PLL SFRs, CLKDIV and PLLFBD, to a
suitable value, and then perform a clock switch to the
Oscillator + PLL clock source. Note that clock switching
must be enabled in the device Configuration Word.

2.8 Unused I/Os

Unused I/O pins should be configured as outputs and
driven to a logic low state.

Alternatively, connect a 1k to 10k resistor between Vss
and unused pins, and drive the output to logic low.

29 Targeted Applications

» Power Factor Correction (PFC):
- Interleaved PFC
- Critical Conduction PFC
- Bridgeless PFC
» DC/DC Converters:
- Buck, Boost, Forward, Flyback, Push-Pull
- Half/Full-Bridge
- Phase-Shift Full-Bridge
- Resonant Converters
* DC/AC:
- Half/Full-Bridge Inverter
- Resonant Inverter
* Motor Control
- BLDC
- PMSM
- SR
- ACIM

Examples of typical application connections are shown
in Figure 2-4 through Figure 2-6.

DS70005363E-page 20
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FIGURE 2-4: INTERLEAVED PFC
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FIGURE 2-5: PHASE-SHIFTED FULL-BRIDGE CONVERTER
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FIGURE 2-6: OFF-LINE UPS
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NOTES:
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3.0 CPU

Note 1: This data sheet summarizes the features
of the dsPIC33CK64MP105 family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to “Enhanced CPU”
(www.microchip.com/DS70005158) in the
“dsPIC33/PIC24 Family Reference
Manual’.

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The dsPIC33CK64MP105 family CPU has a 16-bit (data)
modified Harvard architecture with an enhanced instruc-
tion set, including significant support for Digital Signal
Processing (DSP). The CPU has a 24-bit instruction
word with a variable length opcode field. The Program
Counter (PC) is 23 bits wide and addresses up to
4M x 24 bits of user program memory space.

An instruction prefetch mechanism helps maintain
throughput and provides predictable execution. Most
instructions execute in a single-cycle effective execu-
tion rate, with the exception of instructions that change
the program flow, the double-word move (MOV.D)
instruction, PSV accesses and the table instructions.
Overhead-free program loop constructs are supported
using the DO and REPEAT instructions, both of which
are interruptible at any point.

31 Registers

The dsPIC33CK64MP105 devices have sixteen, 16-bit
Working registers in the programmer’s model. Each of
the Working registers can act as a Data, Address or
Address Offset register. The 16th Working register
(W15) operates as a Software Stack Pointer (SSP) for
interrupts and calls.

In addition, the dsPIC33CK64MP105 devices include four
Alternate Working register sets, which consist of W0
through W14. The Alternate Working registers can be
made persistent to help reduce the saving and restoring
of register content during Interrupt Service Routines
(ISRs). The Alternate Working registers can be assigned
to a specific Interrupt Priority Level (IPL1 through IPL6) by
configuring the CTXTx[2:0] bits in the FALTREG Configu-
ration register. The Alternate Working registers can also
be accessed manually by using the CTXTSWP instruction.
The CCTXI[2:0] and MCTXI[2:0] bits in the CTXTSTAT
register can be used to identify the current, and most
recent, manually selected Working register sets.

3.2 Instruction Set

The instruction set for dsPIC33CK64MP105 devices
has two classes of instructions: the MCU class of
instructions and the DSP class of instructions. These
two instruction classes are seamlessly integrated into the
architecture and execute from a single execution unit.
The instruction set includes many addressing modes and
was designed for optimum C compiler efficiency.

3.3 Data Space Addressing

The base Data Space can be addressed as up to
4K words or 8 Kbytes, and is split into two blocks,
referred to as X and Y data memory. Each memory block
has its own independent Address Generation Unit
(AGU). The MCU class of instructions operates solely
through the X memory AGU, which accesses the entire
memory map as one linear Data Space. Certain DSP
instructions operate through the X and Y AGUs to sup-
port dual operand reads, which splits the data address
space into two parts. The X and Y Data Space boundary
is device-specific.

The upper 32 Kbytes of the Data Space memory map
can optionally be mapped into Program Space (PS) at
any 16K program word boundary. The program-to-Data
Space mapping feature, known as Program Space
Visibility (PSV), lets any instruction access Program
Space as if it were Data Space. Refer to “Data Memory”
(www.microchip.com/DS70595) in the “dsPIC33/PIC24
Family Reference Manual” for more details on PSV and
table accesses.

On dsPIC33CK64MP105 family devices, overhead-
free circular buffers (Modulo Addressing) are
supported in both X and Y address spaces. The
Modulo Addressing removes the software boundary
checking overhead for DSP algorithms. The X AGU
Circular Addressing can be used with any of the MCU
class of instructions. The X AGU also supports Bit-
Reversed Addressing to greatly simplify input or output
data re-ordering for radix-2 FFT algorithms.

34 Addressing Modes
The CPU supports these addressing modes:

* Inherent (no operand)

* Relative

* Literal

* Memory Direct

* Register Direct

* Register Indirect

Each instruction is associated with a predefined
addressing mode group, depending upon its functional

requirements. As many as six addressing modes are
supported for each instruction.

© 2018-2020 Microchip Technology Inc.
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FIGURE 3-1: dsPIC33CK64MP105 FAMILY CPU BLOCK DIAGRAM
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3.4.1 PROGRAMMER’S MODEL

The programmer’s model for the dsPIC33CK64MP105
family is shown in Figure 3-2. All registers in the
programmer’s model are memory-mapped and can be
manipulated directly by instructions. Table 3-1 lists a
description of each register.

In addition to the registers contained in the programmer’s
model, the dsPIC33CK64MP105 devices contain
control registers for Modulo Addressing, Bit-Reversed
Addressing and interrupts. These registers are described
in subsequent sections of this document.

All registers associated with the programmer’s model

TABLE 3-1:

are memory-mapped, as shown in Figure 3-2.

PROGRAMMER’S MODEL REGISTER DESCRIPTIONS

Register(s) Name

Description

WO through W15(1)

Working Register Array

WO through W14(1)

Alternate Working Register Array 1

WO through W14(1)

Alternate Working Register Array 2

WO through W14(1)

Alternate Working Register Array 3

WO through W14(1)

Alternate Working Register Array 4

ACCA, ACCB 40-Bit DSP Accumulators (Additional Four Alternate Accumulators)
PC 23-Bit Program Counter

SR ALU and DSP Engine STATUS Register

SPLIM Stack Pointer Limit Value Register

TBLPAG Table Memory Page Address Register

DSRPAG Extended Data Space (EDS) Read Page Register

RCOUNT REPEAT Loop Counter Register

DCOUNT DO Loop Counter Register

DOSTARTH, DOSTARTL(®

DO Loop Start Address Register (High and Low)

DOENDH, DOENDL

DO Loop End Address Register (High and Low)

CORCON

Contains DSP Engine, DO Loop Control and Trap Status bits

Note 1:

Memory-mapped WO through W14 represent the value of the register in the currently active CPU context.

2: The DOSTARTH and DOSTARTL registers are read-only.

© 2018-2020 Microchip Technology Inc.
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FIGURE 3-2: PROGRAMMER’S MODEL
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3.4.2 CPU RESOURCES 3.4.21 Key Resources

Many useful resources are provided on the main prod- » “Enhanced CPU” (www.microchip.com/
uct page of the Microchip website for the devices listed DS70005158) in the “dsPIC33/PIC24 Family
in this data sheet. This product page contains the latest Reference Manual”

updates and additional information. « Code Samples

* Application Notes
» Software Libraries
* Webinars

+ All related “dsPIC33/PIC24 Family Reference
Manual” Sections

» Development Tools
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3.4.3 CPU CONTROL REGISTERS
REGISTER 3-1:  SR: CPU STATUS REGISTER
R/W-0 R/W-0 R/W-0 R/W-0 R/C-0 R/C-0 R-0 R/W-0
OA OB SA®) sB@) OAB SAB DA DC
bit 15 bit 8
R/W-0(2) R/W-0(2) R/W-02) R-0 R/W-0 R/W-0 R/W-0 R/W-0
pL2(M PL1( IPLO(M RA N oV z C
bit 7 bit 0
Legend: C = Clearable 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 15

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

Note 1:

OA: Accumulator A Overflow Status bit

1 = Accumulator A has overflowed

0 = Accumulator A has not overflowed

OB: Accumulator B Overflow Status bit

1 = Accumulator B has overflowed

0 = Accumulator B has not overflowed

SA: Accumulator A Saturation ‘Sticky’ Status bit(3)

1 = Accumulator A is saturated or has been saturated at some time
0 = Accumulator A is not saturated

SB: Accumulator B Saturation ‘Sticky’ Status bit(3)

1 = Accumulator B is saturated or has been saturated at some time
0 = Accumulator B is not saturated

OAB: OA || OB Combined Accumulator Overflow Status bit

1 = Accumulator A or B has overflowed

0 = Neither Accumulator A or B has overflowed

SAB: SA || SB Combined Accumulator ‘Sticky’ Status bit

1 = Accumulator A or B is saturated or has been saturated at some time
0 = Neither Accumulator A or B is saturated

DA: DO Loop Active bit

1 = DO loop is in progress

0 = DO loop is not in progress

DC: MCU ALU Half Carry/Borrow bit

1 = Acarry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized data)

of the result occurred

0 = No carry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized

data) of the result occurred

The IPL[2:0] bits are concatenated with the IPL[3] bit (CORCON]J3]) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL, if IPL[3] = 1. User interrupts are disabled when

IPL[3] = 1.
The IPL[2:0] Status bits are read-only when the NSTDIS bit (INTCON1[15]) = 1.

A data write to the SR register can modify the SA and SB bits by either a data write to SA and SB or by
clearing the SAB bit. To avoid a possible SA or SB bit write race condition, the SA and SB bits should not

be modified using bit operations.
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© 2018-2020 Microchip Technology Inc.




dsPIC33CK64MP105 FAMILY

REGISTER 3-1: SR: CPU STATUS REGISTER (CONTINUED)

bit 7-5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

IPL[2:0]: CPU Interrupt Priority Level Status bits(1:2)

111 = CPU Interrupt Priority Level is 7 (15); user interrupts are disabled
110 = CPU Interrupt Priority Level is 6 (14)
101 = CPU Interrupt Priority Level is 5 (13)
100 = CPU Interrupt Priority Level is 4 (12)
011 = CPU Interrupt Priority Level is 3 (11)
010 = CPU Interrupt Priority Level is 2 (10)
001 = CPU Interrupt Priority Level is 1 (9)
000 = CPU Interrupt Priority Level is 0 (8)

RA: REPEAT Loop Active bit

1 = REPEAT loop is in progress

0 = REPEAT loop is not in progress

N: MCU ALU Negative bit

1 = Result was negative

0 = Result was non-negative (zero or positive)

OV: MCU ALU Overflow bit

This bit is used for signed arithmetic (two’s complement). It indicates an overflow of the magnitude that
causes the sign bit to change state.

1 = Overflow occurred for signed arithmetic (in this arithmetic operation)

0 = No overflow occurred

Z: MCU ALU Zero bit

1 = An operation that affects the Z bit has set it at some time in the past

0 = The most recent operation that affects the Z bit has cleared it (i.e., a non-zero result)
C: MCU ALU Carry/Borrow bit

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

The IPL[2:0] bits are concatenated with the IPL[3] bit (CORCONI3]) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL, if IPL[3] = 1. User interrupts are disabled when

IPL[3] = 1.

The IPL[2:0] Status bits are read-only when the NSTDIS bit (INTCON1[15]) = 1.

A data write to the SR register can modify the SA and SB bits by either a data write to SA and SB or by
clearing the SAB bit. To avoid a possible SA or SB bit write race condition, the SA and SB bits should not
be modified using bit operations.
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REGISTER 3-2: CORCON: CORE CONTROL REGISTER

R/W-0 uU-0 R/W-0 R/W-0 R/W-0 R-0 R-0 R-0
VAR — us1 uso EDT( DL2 DL1 DLO
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R-0 R/W-0 R/W-0
SATA SATB SATDW ACCSAT IPL3() SFA RND IF
bit 7 bit 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 x = Bit is unknown
bit 15 VAR: Variable Exception Processing Latency Control bit
1 = Variable exception processing latency is enabled
0 = Fixed exception processing latency is enabled
bit 14 Unimplemented: Read as ‘0’
bit 13-12 USI[1:0]: DSP Multiply Unsigned/Signed Control bits
11 = Reserved
10 = DSP engine multiplies are mixed sign
01 = DSP engine multiplies are unsigned
00 = DSP engine multiplies are signed
bit 11 EDT: Early DO Loop Termination Control bit(1)
1 = Terminates executing DO loop at the end of the current loop iteration
0 = No effect
bit 10-8 DL[2:0]: DO Loop Nesting Level Status bits
111 = Seven DO loops are active
001 = One DO loop is active
000 = Zero DO loops are active
bit 7 SATA: ACCA Saturation Enable bit
1 = Accumulator A saturation is enabled
0 = Accumulator A saturation is disabled
bit 6 SATB: ACCB Saturation Enable bit
1 = Accumulator B saturation is enabled
0 = Accumulator B saturation is disabled
bit 5 SATDW: Data Space Write from DSP Engine Saturation Enable bit
1 = Data Space write saturation is enabled
0 = Data Space write saturation is disabled
bit 4 ACCSAT: Accumulator Saturation Mode Select bit
1 = 9.31 saturation (super saturation)
0 = 1.31 saturation (normal saturation)
bit 3 IPL3: CPU Interrupt Priority Level Status bit 3(2)
1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less
Note 1: This bit is always read as ‘0.

2:

The IPL3 bit is concatenated with the IPL[2:0] bits (SR[7:5]) to form the CPU Interrupt Priority Level.
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REGISTER 3-2: CORCON: CORE CONTROL REGISTER (CONTINUED)

bit 2 SFA: Stack Frame Active Status bit

1 = Stack frame is active; W14 and W15 address 0x0000 to OxFFFF, regardless of DSRPAG
0 = Stack frame is not active; W14 and W15 address the base Data Space

bit 1 RND: Rounding Mode Select bit

1 = Biased (conventional) rounding is enabled
0 = Unbiased (convergent) rounding is enabled

bit 0 IF: Integer or Fractional Multiplier Mode Select bit

1 = Integer mode is enabled for DSP multiply
0 = Fractional mode is enabled for DSP multiply

Note 1: This bit is always read as ‘0.
2: The IPL3 bit is concatenated with the IPL[2:0] bits (SR[7:5]) to form the CPU Interrupt Priority Level.

REGISTER 3-3: CTXTSTAT: CPU W REGISTER CONTEXT STATUS REGISTER

U-0 U-0 u-0 U-0 u-0 R-0 R-0 R-0
— — — — — CCTXI[2:0]
bit 15 bit 8
u-0 U-0 U-0 U-0 U-0 R-0 R-0 R-0
— — — — — MCTXI[2:0]
bit 7 bit 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 15-11 Unimplemented: Read as ‘0’
bit 10-8 CCTXI[2:0]: Current (W Register) Context Identifier bits

111 = Reserved

100 = Alternate Working Register Set 4 is currently in use
011 = Alternate Working Register Set 3 is currently in use
010 = Alternate Working Register Set 2 is currently in use
001 = Alternate Working Register Set 1 is currently in use
000 = Default Working register set is currently in use

bit 7-3 Unimplemented: Read as ‘0’

bit 2-0 MCTXI[2:0]: Manual (W Register) Context Identifier bits
111 = Reserved

100 = Alternate Working Register Set 4 was most recently manually selected
011 = Alternate Working Register Set 3 was most recently manually selected
010 = Alternate Working Register Set 2 was most recently manually selected
001 = Alternate Working Register Set 1 was most recently manually selected
000 = Default Working register set was most recently manually selected
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3.4.4 ARITHMETIC LOGIC UNIT (ALU)

The dsPIC33CK64MP105 family ALU is 16 bits wide and
is capable of addition, subtraction, bit shifts and logic
operations. Unless otherwise mentioned, arithmetic
operations are two’s complement in nature. Depending
on the operation, the ALU can affect the values of the
Carry (C), Zero (Z), Negative (N), Overflow (OV) and
Digit Carry (DC) Status bits in the SR register. The C
and DC Status bits operate as Borrow and Digit Borrow
bits, respectively, for subtraction operations.

The ALU can perform 8-bit or 16-bit operations,
depending on the mode of the instruction that is used.
Data for the ALU operation can come from the W
register array or data memory, depending on the
addressing mode of the instruction. Likewise, output
data from the ALU can be written to the W register array
or a data memory location.

Refer to the “16-Bit MCU and DSC Programmer’s
Reference Manual” (www.microchip.com/DS70000157)
for information on the SR bits affected by each
instruction.

The core CPU incorporates hardware support for both
multiplication and division. This includes a dedicated
hardware multiplier and support hardware for 16-bit
divisor division.

3.4.4.1 Multiplier

Using the high-speed, 17-bit x 17-bit multiplier, the ALU
supports unsigned, signed or mixed-sign operation in
several MCU multiplication modes:

» 16-bit x 16-bit signed

» 16-bit x 16-bit unsigned

» 16-bit signed x 5-bit (literal) unsigned

» 16-bit signed x 16-bit unsigned

» 16-bit unsigned x 5-bit (literal) unsigned

* 16-bit unsigned x 16-bit signed

 8-bit unsigned x 8-bit unsigned

3.4.4.2 Divider

The divide block supports 32-bit/16-bit and 16-bit/16-bit
signed and unsigned integer divide operations with the
following data sizes:

» 32-bit signed/16-bit signed divide
» 32-bit unsigned/16-bit unsigned divide
» 16-bit signed/16-bit signed divide
» 16-bit unsigned/16-bit unsigned divide

The 16-bit signed and unsigned DIV instructions can
specify any W register for both the 16-bit divisor (Wn)
and any W register (aligned) pair (W(m + 1):Wm) for
the 32-bit dividend. The divide algorithm takes one
cycle per bit of divisor, so both 32-bit/16-bit and 16-bit/
16-bit instructions take the same number of cycles to
execute. There are additional instructions: DIV2 and
DIVF?2. Divide instructions will complete in six cycles.

3.4.5 DSP ENGINE

The DSP engine consists of a high-speed 17-bit x 17-bit
multiplier, a 40-bit barrel shifter and a 40-bit adder/
subtracter (with two target accumulators, round and
saturation logic).

The DSP engine can also perform inherent accumulator-
to-accumulator operations that require no additional
data. These instructions are, ADD, SUB, NEG, MIN and
MAX.

The DSP engine has options selected through bits in
the CPU Core Control register (CORCON), as listed
below:
» Fractional or integer DSP multiply (IF)
» Signed, unsigned or mixed-sign DSP multiply
(USx)
» Conventional or convergent rounding (RND)
» Automatic saturation on/off for ACCA (SATA)
» Automatic saturation on/off for ACCB (SATB)
+ Automatic saturation on/off for writes to data
memory (SATDW)
* Accumulator Saturation mode selection
(ACCSAT)

TABLE 3-2: DSP INSTRUCTIONS
SUMMARY
Instruction Algebr_aic .ACC
Operation Write-Back
CLR A=0 Yes
ED A=(x-y)? No
EDAC A=A+ (x—y)f No
MAC A=A+ (x+y) Yes
MAC A=A+x° No
MOVSAC No change in A Yes
MPY A=x°y No
MPY A=x No
MPY.N A=—x°y No
MSC A=A-x¢y Yes
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4.0 MEMORY ORGANIZATION

Note:

This data sheet summarizes the features of
the dsPIC33CK64MP105 family of devices.
It is not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
“dsPIC33/PIC24 Program Memory”
(www.microchip.com/DS70000613) in
the “dsPIC33/PIC24 Family Reference
Manual”.

The dsPIC33CK64MP105 family architecture features
separate program and data memory spaces, and
buses. This architecture also allows the direct access
of program memory from the Data Space (DS) during
code execution.

FIGURE 4-1:

4.1 Program Address Space

The program address memory space of the
dsPIC33CK64MP105 family devices is 4M instructions.
The space is addressable by a 24-bit value derived either
from the 23-bit PC during program execution, or from
table operation or Data Space remapping, as described
in Section 4.4.5 “Interfacing Program and Data
Memory Spaces”.

User application access to the program memory space
is restricted to the lower half of the address range
(0x000000 to 0x7FFFFF). The exception is the use of
TBLRD operations, which use TBLPAG[7] to permit
access to calibration data and Device ID sections of the
configuration memory space.

The program memory maps for dsPIC33CK64MP105
devices are shown in Figure 4-1 through Figure 4-3.

PROGRAM MEMORY MAP FOR dsPIC33CK32MP10X DEVICES(!)

Code Memory

Device Configuration

User Memory Space

Unimplemented
(Read ‘0’s)

Executive Code Memory

Calibration
Data(®3)

OTP Memory

Reserved

Write Latches

Configuration Memory Space

Reserved

DEVID

Y Reserved

Note 1: Memory areas are not shown to scale.

0x000000

0x00XXFE
0x00XX00

0x00XXFE
0x00XX00

Ox7FFFFE
0x800000

0x800FFE
0x801000

0x8016FE
0x801700

0x8017FE
0x801800

OxFOFFFE
0xFA0000

0xFA0002
0xFA0004
OxFEFFFE
0xFF0000

0xFF0002
0xFF0004

OXFFFFFE

See Figure 4-2 through
Figure 4-3 for details.

2: Calibration data area must be maintained during programming.
3: Calibration data area includes UDID and ICSP™ Write Inhibit registers locations.
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FIGURE 4-2: CODE MEMORY MAP FOR dsPIC33CK64MP10X DEVICES(")

User
Program
Memory

Device Configuration

Unimplemented
(Read ‘0’s)

Note 1: Memory areas are not shown to scale.

0x000000

0x00AEFE
0x00AF00

O0x00AFFE
0x00B000

Ox7FFFFE

FIGURE 4-3: CODE MEMORY MAP FOR dsPIC33CK32MP10X DEVICES(")

User
Program
Memory

Device Configuration

Unimplemented
(Read ‘0’s)

Note 1: Memory areas are not shown to scale.

0x000000

0x005EFE
0x005F00

0x005FFE
0x006000

Ox7FFFFE
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4.1.1 PROGRAM MEMORY

ORGANIZATION

The program memory space is organized in word-
addressable blocks. Although it is treated as 24 bits
wide, it is more appropriate to think of each address of
the program memory as a lower and upper word, with
the upper byte of the upper word being unimplemented.
The lower word always has an even address, while the
upper word has an odd address (Figure 4-4).

Program memory addresses are always word-aligned
on the lower word, and addresses are incremented or
decremented, by two, during code execution. This
arrangement provides compatibility with data memory
space addressing and makes data in the program
memory space accessible.

41.2 INTERRUPT AND TRAP VECTORS

All dsPIC33CK64MP105 family devices reserve the
addresses between 0x000000 and 0x000200 for hard-
coded program execution vectors. A hardware Reset
vector is provided to redirect code execution from the
default value of the PC on device Reset to the actual
start of code. A GOTO instruction is programmed by the
user application at address, 0x000000, of Flash
memory, with the actual address for the start of code at
address, 0x000002, of Flash memory.

A more detailed discussion of the Interrupt Vector
Tables (IVTs) is provided in Section 7.0 “Interrupt
Controller”.

FIGURE 4-4: PROGRAM MEMORY ORGANIZATION

msw most significant word least significant word PC Address

Address - A ~ A ~, (IswAddress)
23 16 8 0
0x000001 00000000 0x000000
0x000003 00000000 0x000002
0x000005 00000000 0x000004
0x000007 00000000 0x000006
Program Memory ; .
‘Phantom’ Byte Instruction Width
(read as ‘0")
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413  UNIQUE DEVICE IDENTIFIER
(UDID)

All dsPIC33CK64MP105 family devices are individually
encoded during final manufacturing with a Unique
Device Identifier or UDID. The UDID cannot be erased
by a bulk erase command or any other user-accessible
means. This feature allows for manufacturing trace-
ability of Microchip Technology devices in applications
where this is a requirement. It may also be used by the
application manufacturer for any number of things that
may require unique identification, such as:

» Tracking the device

* Unique serial number

* Unique security key

The UDID comprises five 24-bit program words. When

taken together, these fields form a unique 120-bit
identifier.

The UDID is stored in five read-only locations, located
between 0x801200 and 0x801208 in the device config-
uration space. Table 4-1 lists the addresses of the
identifier words and shows their contents.

TABLE 4-1: UDID ADDRESSES
uDID Address Description
UDID1 0x801200 UDID Word 1
uDID2 0x801202 UDID Word 2
uDID3 0x801204 UDID Word 3
UDID4 0x801206 UDID Word 4
uDID5 0x801208 UDID Word 5

4.2 Data Address Space

The dsPIC33CK64MP105 family CPU has a separate
16-bit wide data memory space. The Data Space is
accessed using separate Address Generation Units
(AGUs) for read and write operations. The data
memory map is shown in Figure 4-5.

All Effective Addresses (EAs) in the data memory space
are 16 bits wide and point to bytes within the Data
Space. This arrangement gives a base Data Space
address range of 64 Kbytes or 32K words.

The lower half of the data memory space (i.e., when
EA[15] = 0) is used for implemented memory addresses,
while the upper half (EA[15] = 1) is reserved for the
Program Space Visibility (PSV).

The dsPIC33CK64MP105 family devices implement up
to 16 Kbytes of data memory. If an EA points to a loca-

tion outside of this area, an all-zero word or byte is
returned.

4.2.1 DATA SPACE WIDTH

The data memory space is organized in byte-
addressable, 16-bit wide blocks. Data are aligned in
data memory and registers as 16-bit words, but all Data
Space EAs resolve to bytes. The Least Significant
Bytes (LSBs) of each word have even addresses, while
the Most Significant Bytes (MSBs) have odd
addresses.

422 DATA MEMORY ORGANIZATION
AND ALIGNMENT

To maintain backward compatibility with PIC® MCU
devices and improve Data Space memory usage
efficiency, the dsPIC33CK64MP105 family instruction
set supports both word and byte operations. As a
consequence of byte accessibility, all Effective Address
calculations are internally scaled to step through word-
aligned memory. For example, the core recognizes that
Post-Modified Register Indirect Addressing mode
[Ws++] results in a value of Ws + 1 for byte operations
and Ws + 2 for word operations.

A data byte read, reads the complete word that
contains the byte, using the LSb of any EA to determine
which byte to select. The selected byte is placed onto
the LSB of the data path. That is, data memory and
registers are organized as two parallel, byte-wide
entities with shared (word) address decode, but
separate write lines. Data byte writes only write to the
corresponding side of the array or register that matches
the byte address.

All word accesses must be aligned to an even address.
Misaligned word data fetches are not supported, so
care must be taken when mixing byte and word
operations, or translating from 8-bit MCU code. If a
misaligned read or write is attempted, an address error
trap is generated. If the error occurred on a read, the
instruction underway is completed. If the error occurred
on a write, the instruction is executed but the write does
not occur. In either case, a trap is then executed,
allowing the system and/or user application to examine
the machine state prior to execution of the address
Fault.

All byte loads into any W register are loaded into the
LSB; the MSB is not modified.

A Sign-Extend (SE) instruction is provided to allow user
applications to translate 8-bit signed data to 16-bit
signed values. Alternatively, for 16-bit unsigned data,
user applications can clear the MSB of any W register
by executing a Zero-Extend (zE) instruction on the
appropriate address.
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423 SFR SPACE

The first 4 Kbytes of the Near Data Space, from
0x0000 to OxOFFF, is primarily occupied by Special
Function Registers (SFRs). These are used by the
dsPIC33CK64MP105 family core and peripheral
modules for controlling the operation of the device.

SFRs are distributed among the modules that they
control and are generally grouped together by module.
Much of the SFR space contains unused addresses;
these are read as ‘0’.

Note:  The actual set of peripheral features and
interrupts varies by the device. Refer to the
corresponding device tables and pinout
diagrams for device-specific information.

424 NEAR DATA SPACE

The 8-Kbyte area, between 0x0000 and Ox1FFF, is
referred to as the Near Data Space. Locations in this
space are directly addressable through a 13-bit absolute
address field within all memory direct instructions. Addi-
tionally, the whole Data Space is addressable using MOV
instructions, which support Memory Direct Addressing
mode with a 16-bit address field, or by using Indirect
Addressing mode using a Working register as an
Address Pointer.

© 2018-2020 Microchip Technology Inc.
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FIGURE 4-5: DATA MEMORY MAP FOR dsPIC33CK64MPX0X AND dsPIC33CK32MPX0X DEVICES

MSB LSB
Address 16 Bits Address
- |
MSB LSB
— 0x0001 ' 0x0000 —
;—Kbyste SFR Space
FR Space __ox0FFF | OXOFFE
[~ 0x1001 | 8-Kbyte
| Near
X Data RAM (X) (4K) Data Space
|
8-Kbyte Ox1FFF | OX1FFE _|
SRAM Space 0x2001 | 0x2000
|
Y Data RAM (Y) (4K)
|
— O0x2FFF | O0x2FFE
0x3001 | 0x3000
|
|
|
|
|
0x8001 F — — — — — |— — — — — 0x8000
|
X Data
Unimplemented (X)
|
| Optionally
Mapped
| into Program
| Memory
|
|
OxFFFF | OxFFFE
| —
Note: = Memory areas are not shown to scale.
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4.2.5 X AND Y DATA SPACES

The dsPIC33CK64MP105 family core has two Data
Spaces: X and Y. These Data Spaces can be considered
either separate (for some DSP instructions) or as one
unified linear address range (for MCU instructions). The
Data Spaces are accessed using two Address Genera-
tion Units (AGUs) and separate data paths. This feature
allows certain instructions to concurrently fetch two
words from RAM, thereby enabling efficient execution of
DSP algorithms, such as Finite Impulse Response (FIR)
filtering and Fast Fourier Transform (FFT).

The X Data Space is used by all instructions and
supports all addressing modes. X Data Space has
separate read and write data buses. The X read data
bus is the read data path for all instructions that view
Data Space as combined X and Y address space. It is
also the X data prefetch path for the dual operand DSP
instructions (MAC class).

The Y Data Space is used in concert with the X Data
Space by the MAC class of instructions (CLR, ED,
EDAC, MAC, MOVSAC, MPY, MPY.N and MSC) to provide
two concurrent data read paths.

Both the X and Y Data Spaces support Modulo Address-
ing mode for all instructions, subject to addressing mode
restrictions. Bit-Reversed Addressing mode is only
supported for writes to X Data Space.

All data memory writes, including in DSP instructions,
view Data Space as combined X and Y address space.
The boundary between the X and Y Data Spaces is
device-dependent and is not user-programmable.

426 DATA MEMORY TEST (BIST)

The dsPIC33CK64MP105 family features a data
memory Built-In Self-Test (BIST) that has the option to
be run at start-up or run time. The memory test checks
that all memory locations are functional and provides a
pass/fail status of the RAM that can be used by soft-
ware to take action if needed. If a failure is reported, the
specific location(s) are not identified.

The MBISTCON register (Register 4-1) contains control
and status bits for BIST operation. The MBISTDONE bit
(MBISTCON(J7]) indicates if a BIST was run since the
last Reset and the MBISTSTAT bit (MBISTCON[4])
provides the pass/fail result.

4261 BIST at Start-up

The BIST can be configured to automatically run on a
POR-type Reset, as shown in Figure 4-6. By default,
when BISTDIS (FPORI6]) = 1, the BIST is disabled and
will not be part of device start-up. If the BISTDIS bit is
cleared during device programming, the BIST will run
after all Configuration registers have been loaded and
before code execution begins. BIST will always run on
FRC+PLL with PLL settings resulting in a 125 MHz
clock rate.

FIGURE 4-6: BIST FLOWCHART

BISTDIS
(FPOR[6])

BIST

e

4.26.2 BIST at Run Time

A BIST test can be requested to run on subsequent
device Resets at any time.

ABIST will corrupt all of the RAM contents, including the
Stack Pointer, and requires a subsequent Reset. The
system should be prepared for a Reset before a BIST is
performed. The BIST is invoked by setting the MBISTEN
bit (MBISTCON[0]) and executing a Reset. The
MBISTCON register is protected against accidental
writes and requires an unlock sequence prior to writing.
Only one bit can be set per unlock sequence. The
procedure for a run-time BIST is as follows:

1. Execute the unlock sequence by consecutively
writing 0x55 and 0xAA to the NVMKEY register.

2. Write 0x0001 to the MBISTCON SFR.

Execute a software RESET command.

4. Verify a Software Reset has occurred by reading
SWR (RCONJ6]) (optional).

5. Verify that the MBISTDONE bit is set.

6. Take action depending on test result indicated
by MBISTSTAT.

w
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4.2.6.3 Fault Simulation 1. Execute the unlock sequence by consecutively
A mechanism is available to simulate a BIST failure to writing 0x55 and OX'_A‘A to the NVMKEY register.
allow testing of Fault handling software. When the 2. Setthe MBISTEN bit (MBISTCON[O]).

FLTINJ bit is set during a run-time BIST, the 3. Execute 2nd unlock sequence by consecutively
MBISTSTAT bit will be set regardless of the test result. writing 0x55 and OxAA to the NVMKEY register.
The procedure for a BIST Fault simulation is as follows: 4. Set the FLTINJ bit (MBISTCONI[8]).

5. Execute a software RESET command.

6. Verify the MBISTDONE, MBSITSTAT and FLTINJ
bits are all set.

REGISTER 4-1: MBISTCON: MBIST CONTROL REGISTER

u-0 u-0 u-o u-0 u-0 u-0 u-0 R/w-0(")
— — — — — — — FLTINJ
bit 15 bit 8
R/W/HS-0(M) u-0 u-0 R-0 u-0 u-0 u-0 R/W/HC-02)
MBISTDONE — — MBISTSTAT — — — MBISTEN
bit 7 bit 0
Legend: HS = Hardware Settable bit HC = Hardware 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 x = Bit is unknown
bit 15-9 Unimplemented: Read as ‘0’
bit 8 FLTINJ: MBIST Fault Inject Control bit(")
1 = The MBIST test will complete and sets MBISTSTAT = 1, simulating an SRAM test failure
0 = The MBIST test will execute normally
bit 7 MBISTDONE: MBIST Done Status bit(")

bit 6-5
bit 4

bit 3-1
bit 0

1 = An MBIST operation has been executed
0 = No MBIST operation has occurred on the last Reset sequence

Unimplemented: Read as ‘0’
MBISTSTAT: MBIST Status bit

1 = The last MBIST failed
0 = The last MBIST passed; all memory may not have been tested

Unimplemented: Read as ‘0’
MBISTEN: MBIST Enable bit(?

1 = MBIST test is armed; an MBIST test will execute at the next device Reset
0 = MBIST test is disarmed

Note 1: HW resets only on a true POR Reset.
2: This bit will self-clear when the MBIST test is complete.
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4.3

Many useful resources are provided on the main
product page of the Microchip website for the devices
listed in this data sheet. This product page contains the
latest updates and additional information.

Memory Resources

4.3.1 KEY RESOURCES

» “dsPIC33/PIC24 Program Memory”
(www.microchip.com/DS70000613) in the
“dsPIC33/PIC24 Family
Reference Manual”

* Code Samples

» Application Notes

» Software Libraries

» Webinars

» All Related “dsPIC33/PIC24 Family Reference
Manual” Sections

» Development Tools

4.4 SFR Maps

The following tables show the dsPIC33CK64MP105
family SFR names, addresses and Reset values.
These tables contain all registers applicable to the
dsPIC33CK64MP105 family. Not all registers are
present on all device variants. Refer to Table 1 and
Table 2 for peripheral availability. Table 8-1 details port
availability for all device variants.

TABLE 4-2: SFR BLOCK 000h
Register |Address | All Resets Register Address All Resets Register |Address | All Resets
Core XMODSRT 048 xxxxxxxxxxxxxxx0 [|CRC
WREGO0 000 0000000000000000 XMODEND 04A xxxxxxxxxxxxxxx1l || CRCCONL 0BO --000000010000-~
WREG1 002 0000000000000000 YMODSRT 04C xxxxxxxxxxxxxxx0 || CRCCONH 0B2 ---00000---00000
WREG2 004 0000000000000000 YMODEND 04E KXXXXKKKKXXKKKK ] CRCXORL 0B4 000000000000000~
WREG3 006 0000000000000000 XBREV 050 xxxxxxxxxxxxxxxx || CRCXORH 0B6 0000000000000000
WREG4 008 0000000000000000 DISICNT 052 —XXXXKXXKXXKxX00 CRCDATL 0B8 0000000000000000
WREG5 00A 0000000000000000 TBLPAG 054 | --——————- 00000000 CRCDATH 0BA 0000000000000000
WREG6 00C 0000000000000000 YPAG 056 | -------- 00000001 || CRCWDATL 0BC 0000000000000000
WREG7 00E 0000000000000000 MSTRPR 058 | ---—------—- 00---0|| CRCWDATH OBE 0000000000000000
WREGS 010 0000000000000000 CTXTSTAT 05A | ----- 000----- 000 ||CLC
WREG9 012 0000000000000000 DMTCON 05C | ——-—--—mm—— - CLC1CONL 0co --0-00--000--000
WREG10 014 0000000000000000 || DMTPRECLR 060 KKKXKKKK======== CLC1CONH 0C2 | --------—-—- 0000
WREG11 016 0000000000000000 DMTCLR 064 | --——-———-—- XXXXKXXK CLC1SEL 0c4 0000-000-000-000
WREG12 018 0000000000000000 DMTSTAT 068 | ---—-—---- XXX——=-X CLC1GLSL 0Cs8 0000000000000000
WREG13 01A 0000000000000000 DMTCNTL 06C xxxxxxxxxxxxxxxx || CLC1GLSH 0CA 0000000000000000
WREG14 01C 0000000000000000 DMTCNTH 06E xxxxxxxxxxxxxxxx || CLC2CONL occ --0-00--000--000
WREG15 01E 0001000000000000 ||[DMTHOLDREG 070 xxxxxxxxxxxxxxxx || CLC2CONH 0CE |[----------—- 0000
SPLIM 020 xxxxxxxxxxxxxxxx || DMTPSCNTL 074 xxxxxxxxxxxxxxxx [| CLC2SELL 0DO 0000-000-000-000
ACCAL 022 xxxxxxxxxxxxxxxX || DMTPSCNTH 076 xxxxxxxxxxxxxxxx [| CLC2GLSL 0D4 0000000000000000
ACCAH 024 XXKXXXXRKXXXXxXX || DMTPSINTVL 078 xxxxxxxxxxxxxxxx || CLC2GLSH 0D6 0000000000000000
ACCAU 026 xXKXXXXRKXXXXxXX || DMTPSINTVH 07A xxxxxxxxxxxxxxxx || CLC3CONL 0D8 --0-00--000--000
ACCBL 028 XRKXXXXRKXXXXxKXX || SENT CLC3CONH ODA | -——----————- 0000
ACCBH 02A xxxxxxxxxxxxxxxX || SENT1CON1 080 --0-000000-0-000 CLC3SELL obC 0000-000-000-000
ACCBU 02C xxxxxxxxxxxxxxxx || SENT1CON2 084 0000000000000000 || CLC3GLSL OEO 0000000000000000
PCL 02E 0000000000000000 || SENT1CON3 088 0000000000000000 CLC3GLSH OE2 0000000000000000
PCH 030 | -------- 00000000 || SENT1STAT 08C | -----—--- 00000000 || CLC4CONL OE4 --0-00--000--000
DSRPAG 032 | ------ 0000000001 || SENT1SYNC 090 0000000000000000 || CLC4CONH 0E6 [---—------—-—- 0000
DSWPAG 034 | --—-—-—-—-- 000000001 || SENT1DATL 094 0000000000000000 CLCA4SELL OE8 0000-000-000-000
RCOUNT 036 xxxxxxxxxxxxxxxx || SENT1DATH 096 0000000000000000 || CLC4GLSL OEC 0000000000000000
DCOUNT 038 xxxxxxxxxxxxxxxX || SENT2CON1 098 --0-000000-0-000|| CLC4GLSH OEE 0000000000000000
DOSTARTL 03A xxxxxxxxxxxxxxx0 || SENT2CON2 09C 0000000000000000 ||[ECC
DOSTARTH| 03C |--------- xxxxxxx || SENT2CON3 0AO 0000000000000000 || ECCCONL OF0 | --------ommeme 0
DOENDL 03E xxxxxxxxxxxxxxx0 || SENT2STAT 0A4 | -—----——- 00000000 || ECCCONH 0F2 0000000000000000
DOENDH 040 | --------- xxxxxxx || SENT2SYNC 0A8 0000000000000000 || ECCADDRL OF4 0000000000000000
SR 042 0000000000000000 || SENT2DATL 0AC 0000000000000000 || ECCADDRH OF6 0000000000000000
CORCON 044 --xx000000100000 || SENT2DATH O0AE 0000000000000000 ECCSTATL OF8 0000000000000000
MODCON 046 0--0000000000000 ECCSTATH OFA | ———-—- 0000000000

Legend: x =unknown or indeterminate value

; “” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
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TABLE 4-3: SFR BLOCK 100h

Register |Address | All Resets Register Address All Resets Register Address All Resets
Timers INT1ITMRH 15E 0000000000000000 POS2HLD 186 0000000000000000
T1CON 100 --0000000-00-00- INT1HLDL 160 0000000000000000 VEL2CNT 188 0000000000000000
TMR1 104 0000000000000000 INT1HLDH 162 0000000000000000 || VEL2CNTH 18A 0000000000000000
PR1 108 0000000000000000 || INDX1CNTL 164 0000000000000000 VEL2HLD 18E 0000000000000000
QEI INDX1CNTH 166 0000000000000000 INT2TMRL 190 0000000000000000
QEIMCON 140 --000000-0000000 INDX1HLD 16A 0000000000000000 INT2TMRH 192 0000000000000000
QEIMIOC 144 000000000000xxxx|| QEIMGECL/ 16C 0000000000000000 INT2HLDL 194 0000000000000000

QEIMICL
QEI1IOCH 146 | -———---—-—————- 0|| QEIMGECH/ 16E 0000000000000000 || INT2HLDH 196 0000000000000000
QEIMICH
QEIM1STAT 148 --00000000000000 QEIMLECL 170 0000000000000000 || INDX2CNTL 198 0000000000000000
POS1CNTL 14C 0000000000000000 QEIMLECH 172 0000000000000000 || INDX2CNTH 19A 0000000000000000
POS1CNTH 14E 0000000000000000 QEI2CON 174 --000000-0000000 INDX2HLD 19E 0000000000000000
POS1HLD 152 0000000000000000 QEI2I0C 178 000000000000xxxx || QEI2GECL/ 1A0 0000000000000000
QEI2ICL
VEL1CNT 154 0000000000000000|| QEI2IOCH 17A |- 0|| QEI2GECH/ 1A2 0000000000000000
QEI2ICH
VEL1CNTH 156 0000000000000000 QEI2STAT 17C --00000000000000 QEI2LECL 1A4 0000000000000000
VEL1HLD 15A 0000000000000000|| POS2CNTL 180 0000000000000000 QEI2LECH 1A6 0000000000000000
INTITMRL 15C 0000000000000000|| POS2CNTH 182 0000000000000000

“n

Legend: x = unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
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TABLE 4-4: SFR BLOCK 200h
Register | Address | All Resets Register | Address All Resets Register Address All Resets
12C1 and 12C2 U1SCCON 258 | ---————-—- 00000- || SPI1IMSKH 2C2 --0000000-000000
12C1CONL 200 --01000000000000 U1SCINT 25A --00-000--00-000 SPI1TURDTL 2C4 0000000000000000
I2C1CONH 202 | --—-—-——- 0000000 U1INT 25C | —-—---—-- 00---0-- || SPIMURDTH 2C6 0000000000000000
I2C1STAT 204 000--0000000000 U2MODE 260 --000-0000000000 SPI2CON1L 2C8 --00000000000000
12C1ADD 208 | ———--- 0000000000 U2MODEH 262 00---00000000000 SPI2CON1H 2CA 0000000000000000
12C1MSK 20C | ———--- 0000000000 U2STA 264 0000000010000000 SPI2CON2L 2CC | -————=————- 00000
I12C1BRG 210 0000000000000000 U2STAH 266 0000-00000101110 || SPI2CON2H 2CE | -—-—-——————— -
I2C1TRN 214 | ——————— 11111111 U2BRG 268 0000000000000000 || SPI2STATL 2D0 ---00--0001-1-00
I2C1RCV 218 | -——-—-—- 00000000 U2BRGH 26A | —-—-—mm - 0000 || SPI2STATH 2D2 --000000--000000
12C2CONL 21C --01000000000000 U2RXREG 26C | ———-————- XXXXXKKX SPI2BUFL 2D4 0000000000000000
I12C2CONH 21E | ————————- 0000000 || U2TXREG 270 | -—--—-—- XXXXKXKX SPI2BUFH 2D6 0000000000000000
I2C2STAT 220 000--00000000000 U2P1 274 | ————-—- 000000000 SPI2BRGL 2D8 — -~ XXXXKXXXXKXXKK
12C2ADD 224 | -——-—- 0000000000 u2rP2 276 | -—--——-- 000000000 || SPI2BRGH 2DA | -—m -
12C2MSK 228 | ———--—- 0000000000 U2P3 278 0000000000000000 SPI2IMSKL 2DC ---00--0000-0-00
12C2BRG 22C 0000000000000000 U2P3H 27TA | ———————- 00000000 SPI2IMSKH 2DE --0000000-000000
I2C2TRN 230 | ———-———- 11111111 U2TXCHK 27C | ———————- 00000000 SPI2URDTL 2EO0 0000000000000000
12C2RCV 234 | ———————- 00000000 U2RXCHK 27 | ———————- 00000000 SPI2URDTH 2E2 0000000000000000
UART1 and UART2 U2SCCON 280 | ---————-—- 00000~ || SPI3CON1L 2E4 --00000000000000
U1MODE 238 --000-0000000000 U2SCINT 282 --00-000--00-000 SPI3CON1H 2E6 0000000000000000
U1MODEH 23A 00---00000000000 U2INT 284 | -—-——-—- 00---0-- || SPI3CON2L 2E8 | -—----————- 00000
U1STA 23C 0000000010000000 ||SPI SPI3CON2H 2EA | -
U1STAH 23E 0000-00000101110 || SPIMTCON1L 2AC --00000000000000 SPI3STATL 2EC ---00--0001-1-00
U1BRG 240 0000000000000000 || SPITCON1H 2AE 0000000000000000 SPI3STATH 2EE --000000--000000
U1BRGH 242 | -—-—mm - 0000 || SPIMCON2L 2B0 | -————————- 00000 SPI3BUFL 2F0 0000000000000000
U1RXREG 244 | ———————- xxxxxxxx || SPI1ICON2H 2B2 | ———mmmmm SPI3BUFH 2F2 0000000000000000
U1TXREG 248 | -——————- xxxxxxxx || SPI1STATL 2B4 ---00--0001-1-00 SPI3BRGL 2F4 —— - XXXXXXXXXXXXX
U1P1 24C | -——-——- 000000000 || SPI1STATH 2B6 --000000--000000 || SPI3BRGH 2F6 | -
U1P2 24E | ——————- 000000000 SPI1BUFL 2B8 0000000000000000 SPI3IMSKL 2F8 ---00--0000-0-00
U1P3 250 0000000000000000 SPI1BUFH 2BA 0000000000000000 SPI3IMSKH 2FA --0000000-000000
U1P3H 252 | ———————- 00000000 || SPIMBRGL 2BC ———xxxxxxxxxxxxx || SPI3URDTL 2FC 0000000000000000
U1TXCHK 254 | -—-—-——- 00000000 || SPI1BRGH 2BE | - SPIBURDTH 2F3 0000000000000000
U1RXCHK 256 | -——-———- 00000000 || SPIMIMSKL 2C0 ---00--0000-0-00
Legend: x =unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
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TABLE 4-5: SFR BLOCK 300h-400h

Register |Address‘ All Resets Register |Address All Resets Register |Address All Resets
High-Speed PWM PG1TRIGB 356 0000000000000000 || PG3FFPCIH 3AE 0000-00000000000
PCLKCON 300 00----- 0--00--00 PG1TRIGC 358 0000000000000000 PG3SPCIL 3B0 0000000000000000
FSCL 302 0000000000000000 PG1DTL 35A --00000000000000 PG3SPCIH 3B2 0000-00000000000
FSMINPER 304 0000000000000000 PG1DTH 35C --00000000000000 PG3LEBL 3B4 0000000000000000
MPHASE 306 0000000000000000 PG1CAP 35E 0000000000000000 PG3LEBH 3B6 | ———-- 000----0000
MDC 308 0000000000000000 PG2CONL 360 | --—-—-- 0000--00000 || PG3PHASE 3B8 0000000000000000
MPER 30A 0000000000000000 PG2CONH 362 000-000000--0000 PG3DC 3BA 0000000000000000
LFSR 30C 0000000000000000 PG2STAT 364 0000000000000000 PG3DCA 3BC |- 00000000
CMBTRIGL 30E | —~————--—- 00000000 || PG2IOCONL 366 0000000000000000 PG3PER 3BE 0000000000000000
CMBTRIGH 310 | —————-——- 00000000 ||{PG2IOCONH 368 0000---0--000000 PG3TRIGA 3C0 0000000000000000

LOGCONA 312 000000000000-000 PG2EVTL 36A 00000000---00000 || PG3TRIGB 3C2 0000000000000000

LOGCONB 314 000000000000-000 PG2EVTH 36C 0000--0000000000 || PG3TRIGC 3C4 0000000000000000

LOGCONC 316 000000000000-000 PG2FPCIL 36E 0000000000000000 PG3DTL 3C6 --00000000000000
LOGCOND 318 000000000000-000 PG2FPCIH 370 0000-00000000000 PG3DTH 3C8 --00000000000000
LOGCONE 31A 000000000000-000 || PG2CLPCIL 372 0000000000000000 PG3CAP 3CA 0000000000000000
LOGCONF 31C 000000000000-000 || PG2CLPCIH 374 0000-00000000000 PG4CONL 3CC | -—--- 0000--00000

PWMEVTA 31E 0000----0000-000 || PG2FFPCIL 376 0000000000000000 || PG4CONH 3CE 000-000000--0000

PWMEVTB 320 0000----0000-000 || PG2FFPCIH 378 0000-00000000000 PG4STAT 3D0 0000000000000000

PWMEVTC 322 0000----0000-000 PG2SPCIL 37A 0000000000000000 || PG4IOCONL 3D2 0000000000000000

PWMEVTD 324 0000----0000-000 || PG2SPCIH 37C 0000-00000000000 || PG4IOCONH 3D4 0000---0--000000

PWMEVTE 326 0000----0000-000 PG2LEBL 37E 0000000000000000 PG4EVTL 3D6 00000000---00000

PWMEVTF 328 0000----0000-000 PG2LEBH 380 | -—--- 000----0000 PG4EVTH 3D8 0000--0000000000
PG1CONL 32A | ———-- 0000--00000 || PG2PHASE 382 0000000000000000 PG4FPCIL 3DA 0000000000000000
PG1CONH 32C 000-000000--0000 PG2DC 384 0000000000000000 || PG4FPCIH 3DC 0000-00000000000
PG1STAT 32E 0000000000000000 PG2DCA 386 | ——------ 00000000 || PG4CLPCIL 3DE 0000000000000000
PG1I0CONL 330 0000000000000000 PG2PER 388 0000000000000000 || PG4CLPCIH 3E0 0000-00000000000

PG1I0CONH 332 0000---0--000000 || PG2TRIGA 38A 0000000000000000 || PG4FFPCIL 3E2 0000000000000000

PG1EVTL 334 00000000---00000 || PG2TRIGB 38C 0000000000000000 || PG4FFPCIH 3E4 0000-00000000000

PG1EVTH 336 0000--0000000000 || PG2TRIGC 38E 0000000000000000 PG4SPCIL 3E6 0000000000000000

PG1FPCIL 338 0000000000000000 PG2DTL 390 --00000000000000 || PG4SPCIH 3E8 0000-00000000000
PG1FPCIH 33A 0000-00000000000 PG2DTH 392 --00000000000000 PG4LEBL 3EA 0000000000000000
PG1CLPCIL 33C 0000000000000000 PG2CAP 394 0000000000000000 PG4LEBH 3EC | ——--- 000----0000
PG1CLPCIH 33E 0000-00000000000 PG3CONL 396 | -—--- 0000--00000 || PG4PHASE 3EE 0000000000000000
PG1FFPCIL 340 0000000000000000 PG3CONH 398 000-000000--0000 PG4DC 3F0 0000000000000000
PG1FFPCIH 342 0000-00000000000 PG3STAT 39A 0000000000000000 PG4DCA 3F2 | -~ 00000000
PG1SPCIL 344 0000000000000000 || PG3IOCONL 39C 0000000000000000 PG4PER 3F4 0000000000000000

PG1SPCIH 346 0000-00000000000 ||PG3IOCONH 39E 0000---0--000000 || PG4TRIGA 3F6 0000000000000000

PG1LEBL 348 0000000000000000 PG3EVTL 3A0 00000000---00000 || PG4TRIGB 3F8 0000000000000000

PG1LEBH 34A | ————- 000----0000 PG3EVTH 3A2 0000--0000000000 || PG4TRIGC 3FA 0000000000000000
PG1PHASE 34C 0000000000000000 PG3FPCIL 3A4 0000000000000000 PG4DTL 3FC --00000000000000
PG1DC 34E 0000000000000000 PG3FPCIH 3A6 0000-00000000000 PG4DTH 3FE --00000000000000
PG1DCA 350 | -------- 00000000 || PG3CLPCIL 3A8 0000000000000000 PG4CAP 400 0000000000000000

PG1PER 352 0000000000000000 || PG3CLPCIH 3AA 0000-00000000000
PG1TRIGA 354 0000000000000000 || PG3FFPCIL 3AC 0000000000000000

Legend: x = unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
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TABLE 4-6: SFR BLOCK 800h

Register ‘Address‘ All Resets Register Address All Resets Register Address All Resets

Interrupts IPC4 848 -100-100-100-100 IPC32 880 |----------—-—- 100
IFSO 800 0000000000-00000 IPC5 84A -100--------- 100 IPC42 894 -100-100-100----
IFS1 802 -00000-00-000000 IPC6 84C -100-100----- 100 IPC43 896 -100-100-100-100
IFS2 804 --000-00-0000--~- IPC7 84E | ----- 100-100-100 IPC44 898 -100-100-100-100
IFS3 806 0--00000-0--0000 IPC8 850 =100=-=======memm IPC45 89A |- ————- 100
IFS4 808 000-0----0000-00 IPC9 852 | ----- 100-100-100 IPC47 89E -100-100-100----
IFS5 80A 000000000000000~- IPC10 854 -100----- 100-100 INTCON1 8C0 0000000000-0000-
IFS6 80C 0000000000000000 IPC11 856 |[--—-—-———--—- 100-100 INTCON2 8C2 100----0----0000
IFS7 80E 000000000000---~ IPC12 858 -100-100-100-100 INTCON3 8C4 |---—--- 00---0---0
IFS8 810 |[-------om—- 0 IPC13 85A | ----- 100======== INTCON4 8C6 |[--—--—-——————- 00
IFS10 814 0000000--=-===--- IPC14 85C -100-100-100-100 INTTREG 8C8 000-0000-0000000
IFS11 816 000--—-—-—- 00000 IPC15 85E [ -100-----—---- 100 |[Flash
IECO 820 0000000000-00000 IPC16 860 -100----- 100-100 NVMCON 8D0 0000-000----0000
IEC1 822 -00000-00-000000 IPC17 862 | ----- 100-100-100 NVMADR 8D2 0000000000000000
IEC2 824 |--000-00-0000--- IPC18 864 -100-=—=—=———-—- NVMADRU 8D4 | --—-—--- 00000000
IEC3 826 0--00000-0--0000 IPC19 866 -100-100-100---- NVMKEY 8D6 | ---———-—-—- 00000000
IEC4 828 000-0----0000-00 IPC20 868 -100-100-100----|[NVMSRCADRL 8D8 0000000000000000
IEC5 82A 000000000000000- IPC21 86A -100-100-100-100|[NVMSRCADRH 8DA |--————-——- 00000000
IEC6 82C 0000000000000000 IPC22 86C -100-100-100-100||CBG
IEC7 82E 000000000000---- IPC23 86E -100-100-100-100 AMPCON1L 8DC |-——-————————- 000
IEC8 830 |--------——————- 0 IPC24 870 -100-100-100-100 AMPCON1H 8DE |--—----—————- 000
IEC10 834 0000000-=====—=--- IPC25 872 -100-100-100-100 BIASCON 8FO |--—----—————- 0000
IEC11 836 000--=-==---- 00000 IPC26 874 -100-100-100-100 IBIASCONL 8F4 --000000--000000
IPCO 840 -100-100-100-100 IPC27 876 -100-100-100-100 IBIASCONH 8F6 --000000--000000
IPC1 842 -100-100----- 100 IPC29 87A -100-100-100-100
IPC2 844 -100-100-100-100 IPC30 87C -100-100-100-100
IPC3 846 -100-100-100-100 IPC31 87E -100-100-100-100

Legend: x =unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
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TABLE 4-7: SFR BLOCK 900h

Register ‘Address | All Resets Register Address All Resets Register Address All Resets
PTG CCP1CON3H 95A 0000------ 0-00-- CCP3PRL 9AC |1111111111111111
PTGCST 900 --00-00000x---00|| CCP1STATL 95C | ----- 0--00xx0000 CCP3PRH 9AE |1111111111111111
PTGCON 902 000000000000-000|| CCP1STATH 95E [----------- 00000 CCP3RA 9B0 0000000000000000
PTGBTE 904 xxxxxxxxxxxxxxxx|[ CCP1TMRL 960 0000000000000000 CCP3RB 9B4 0000000000000000
PTGBTEH 906 0000000000000000|| CCP1TMRH 962 0000000000000000 CCP3BUFL 9B8 0000000000000000
PTGHOLD 908 0000000000000000 CCP1PRL 964 1111111111111111 CCP3BUFH 9BA 0000000000000000
PTGTOLIM 90C 0000000000000000 CCP1PRH 966 1111111111111111|| CCP4CON1L 9BC --00000000000000
PTGT1LIM 910 0000000000000000 CCP1RA 968 0000000000000000 || CCP4CON1H 9BE 00--000000000000
PTGSDLIM 914 0000000000000000 CCP1RB 96C 0000000000000000|| CCP4CON2L 9COo 00-0----00000000
PTGCOLIM 918 0000000000000000|| CCP1BUFL 970 0000000000000000 || CCP4CON2H 9C2 |------- 100-00000
PTGC1LIM 91C 0000000000000000|| CCP1BUFH 972 0000000000000000 || CCP4CON3H 9C6 0000------ 0-00--
PTGADJ 920 0000000000000000|| CCP2CON1L 974 --00000000000000|| CCP4STATL 9C8 | ----- 0--00xx0000
PTGLO 924 0000000000000000|| CCP2CON1H 976 00--000000000000|| CCP4STATH 9CA |-~ 00000
PTGQPTR 928 | ----mmmm—- 00000|| CCP2CON2L 978 00-0----00000000|| CCP4TMRL 9CC [0000000000000000
PTGQUEO 930 xxxxxxxxxxxxxxxx|| CCP2CON2H 97A 0------ 100-00000|| CCP4TMRH 9CE 0000000000000000
PTGQUE1 932 xxxxxxxxxxxxxxxx|| CCP2CON3H 97E 0000------ 0-00-- CCP4PRL 9D0 1111111111111111
PTGQUE2 934 xxxxxxxxxxxxxxxx|| CCP2STATL 980 | --—--- 0--00xx0000 CCP4PRH 9D2 1111111111111111
PTGQUES3 936 | xxxxxxxxxxxxxxxx|| CCP2STATH 982 | -------—-—- 00000 CCP4RA 9D4 0000000000000000
PTGQUE4 938 xxxxxxxxxxxxxxxx|| CCP2TMRL 984 0000000000000000 CCP4RB 9D8 0000000000000000
PTGQUES 93A | xxxxxxxxxxxxxxxx|| CCP2TMRH 986 0000000000000000|| CCP4BUFL 9DbC 0000000000000000
PTGQUE6 93C | xxxxxxxxxxxxxxxx|| CCP2PRL 988 1111111111111111|| CCP4BUFH 9DE 0000000000000000
PTGQUE7 93E | xxxxxxxxxxxxxxxx|| CCP2PRH 98A 1111111111111111|] CCP5CON1L 9E0 | --00000000000000
PTGQUES8 940 XXXXXXKKKXKKKKKK CCP2RA 98C 0000000000000000 || CCP5CON1H 9E2 00--000000000000
PTGQUE9 942 XXXXXXKKKXKKKKKK CCP2RB 990 0000000000000000|| CCP5CON2L 9E4 00-0----00000000
PTGQUE10 944 xxxxxxxxxxxxxxxx|| CCP2BUFL 994 0000000000000000 || CCP5CON2H 9E6 |--————--—- 100-00000
PTGQUE11 946 xxxxxxxxxxxxxxxx|| CCP2BUFH 996 0000000000000000 || CCP5CON3H 9EA 0000------ 0-00--
PTGQUE12 948 | xxxxxxxxxxxxxxxx|| CCP3CON1L 998 --00000000000000|| CCP5STATL 9EC |----- 0--00xx0000
PTGQUE13 94A | xxxxxxxxxxxxxxxx|| CCP3CON1TH 99A 00--000000000000|| CCP5STATH 9EE | ---------—- 00000
PTGQUE14 94C | xxxxxxxxxxxxxxxx|| CCP3CON2L 99C 00-0----00000000|| CCP5TMRL 9F0 0000000000000000
PTGQUE15 94E xxxxxxxxxxxxxxxx|| CCP3CON2H 9QE |--—————- 100-00000|| CCP5TMRH 9F2 0000000000000000
CCP CCP3CON3H 9A2 0000------ 0-00-- CCP5PRL 9F4 1111111111111111
CCP1CON1L 950 --00000000000000|| CCP3STATL A4 | ---—- 0--00xx0000 CCP5PRH 9F6 1111111111111111
CCP1CON1H 952 00--000000000000|| CCP3STATH 9A6 |- 00000 CCP5RA 9F8 0000000000000000
CCP1CON2L 954 00-0----00000000|| CCP3TMRL 9A8 0000000000000000 CCP5RB 9FC 0000000000000000
CCP1CON2H 956 | ---—-—--- 100-00000|| CCP3TMRH 9AA 0000000000000000
Legend: x = unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.

DS70005363E-page 48 © 2018-2020 Microchip Technology Inc.



dsPIC33CK64MP105 FAMILY

TABLE 4-8: SFR BLOCK A00h

Register ‘Address| All Resets Register Address All Resets Register Address All Resets
CCP (Continued) DMASRCO AC8 0000000000000000 DMASRC2 ADC 0000000000000000
CCP5BUFL A00 0000000000000000 DMADSTO ACA 0000000000000000 DMADST2 ADE 0000000000000000
CCP5BUFH A02 0000000000000000 DMACNTO ACC 0000000000000001 DMACNT2 AEO 0000000000000001
DMA DMACH1 ACE |----—- 00000000000 DMACH3 AE2 |----- 00000000000
DMACON ABC |--0----—---—-——- 0|| DMAINT1 ADO |--00000000000--0 DMAINT3 AE4 | --00000000000--0
DMABUF ABE 0000000000000000 DMASRC1 AD2 0000000000000000 DMASRC3 AEG6 0000000000000000
DMAL ACO 0000000000000000 DMADST1 AD4 0000000000000000 DMADST3 AE8 0000000000000000
DMAH AC2 0000000000000000 DMACNT1 ADG6 0000000000000001 DMACNT3 AEA 0000000000000001
DMACHO AC4 |[-———- 00000000000 DMACH2 AD8 | ----—- 00000000000
DMAINTO AC6 --00000000000--0 DMAINT2 ADA --00000000000--0
Legend: x = unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.

TABLE 4-9: SFR BLOCK B00Oh

Register ‘Address| All Resets Register Address All Resets Register Address All Resets
ADC ADCMP1LO B44 0000000000000000 ADTRIG2H B8A 0000000000000000
ADCON1L B0OO 000-00000----000|| ADCMP1HI B46 0000000000000000 ADTRIG3L B8C 0000000000000000
ADCON1H BO2 |---—————- 01l----- ADCMP2ENL B48 0000000000000000 ADTRIG3H B8E 0000000000000000
ADCON2L B04 00-0000000000000|| ADCMP2ENH B4A | -———-—- 0000000000 ADTRIG4L B90 0000000000000000
ADCON2H B06 00-0000000000000(| ADCMP2LO B4C 0000000000000000 ADTRIG4H B92 0000000000000000
ADCON3L BO8 0000000000000000|| ADCMP2HI B4E 0000000000000000 ADTRIG5L B94 0000000000000000
ADCON3H BOA 000000000-=---- xx|| ADCMP3ENL B50 0000000000000000 ADTRIG5H B96 0000000000000000
ADCON4L BOC |------ 000----- xx || ADCMP3ENH B52 |------ 0000000000 ADTRIG6L B98 0000000000000000
ADCON4H BOE 00-=-—=—=—-—-- 0000|| ADCMP3LO B54 0000000000000000 || ADCMPOCON BAO 0000000000000000
ADMODOL B10 0000000000000000(| ADCMP3HI B56 0000000000000000 || ADCMP1CON BA4 0000000000000000

ADMODOH B12 0000000000000000|| ADFLODAT B68 0000000000000000 || ADCMP2CON BA8 0000000000000000

ADMOD1L B14 0000000000000000|| ADFLOCON B6A xxx0000000000000 || ADCMP3CON BAC 0000000000000000

ADMOD1H B16 |----——————-—-—- 0000(| ADFL1DAT B6C 0000000000000000|| ADLVLTRGL BDO 0000000000000000
ADIEL B20 xxxxxxxxxxxxxxxx|| ADFL1CON B6E xxx0000000000000|| ADLVLTRGH BD2 |----——- XKXXKKKKKKK
ADIEH B22 |------ xxxxxxxxxx|| ADFL2DAT B70 0000000000000000 ADCOREOL BD4 0000000000000000
ADSTATL B30 0000000000000000|| ADFL2CON B72 xxx0000000000000|| ADCOREOH BD6 0000001100000000
ADSTATH B32 |--———- 0000000000|| ADFL3DAT B74 0000000000000000 ADCORE1L BD8 0000000000000000
ADCMPOENL B38 0000000000000000|| ADFL3CON B76 xxx0000000000000|| ADCORE1H BDA 0000001100000000
ADCMPOENH| B3A |----—-—- 0000000000(| ADTRIGOL B8O 0000000000000000 ADEIEL BFO KXXXXXKXKKKKKKKK
ADCMPOLO B3C 0000000000000000(| ADTRIGOH B82 0000000000000000 ADEIEH BF2 |--———-- XKXXKKKKKKK
ADCMPOHI B3E 0000000000000000(| ADTRIG1L B84 0000000000000000|| ADEISTATL BF8 KXXXXXKXKKKKKKKK
ADCMP1ENL B40 0000000000000000(| ADTRIG1H B86 0000000000000000|| ADEISTATH BFA |-——-- KXXKKKKKKK
ADCMP1ENH B42 | ------ 0000000000|| ADTRIG2L B88 0000000000000000

Legend: x =unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
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TABLE 4-10: SFR BLOCK CO00h

Register ‘Address| All Resets Register Address All Resets Register Address All Resets
ADC (Continued) ADCBUF14 C28 0000000000000000 SLP1DAT C94 0000000000000000
ADCONS5L co00 |-------- 0---—--- ADCBUF15 C2A [ 0000000000000000|| DAC2CONL C98 | 000--000x0000000
ADCON5H C02 |----xxxx0------- ADCBUF16 C2C | 0000000000000000|| DAC2CONH C9A |-—-——-- 0000000000
ADCBUFO coc 0000000000000000|| ADCBUF17 C2E 0000000000000000 DAC2DATL CcaoC 0000000000000000
ADCBUF1 COE 0000000000000000|| ADCBUF18 C30 0000000000000000 DAC2DATH C9E 0000000000000000
ADCBUF2 Cc10 0000000000000000|| ADCBUF19 C32 0000000000000000 SLP2CONL CAO0 0000000000000000
ADCBUF3 C12 0000000000000000|| ADCBUF20 C34 0000000000000000 SLP2CONH CA2 -=--000---=------
ADCBUF4 C14 0000000000000000||DAC SLP2DAT CA4 0000000000000000
ADCBUF5 C16 0000000000000000|| DACCTRL1L C80 -=0----- 0000-000 DAC3CONL CA8 000--000x0000000
ADCBUF6 C18 0000000000000000|| DACCTRL2L c84 | ---—--- 0001010101 DAC3CONH CAA |-————- 0000000000
ADCBUF7 C1A 0000000000000000|| DACCTRL2H c86 | ------ 0010001010 DAC3DATL CAC 0000000000000000
ADCBUF8 ciC 0000000000000000(| DAC1CONL C88 000--000x0000000 DAC3DATH CAE 0000000000000000
ADCBUF9 C1E 0000000000000000|| DAC1CONH C8A | --————- 0000000000 SLP3CONL CBO 0000000000000000
ADCBUF10 C20 0000000000000000(| DAC1DATL c8C 0000000000000000 SLP3CONH CB2 ----000---==----
ADCBUF11 C22 0000000000000000|| DAC1DATH C8E 0000000000000000 SLP3DAT CB4 0000000000000000
ADCBUF12 C24 0000000000000000|| SLP1CONL C90 0000000000000000 VREGCON CFC 0--=====-= 000000
ADCBUF13 C26 |0000000000000000|| SLP1CONH C92 |----000---—--—----
Legend: x = unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
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TABLE 4-11: SFR BLOCK DO0Oh

Register |Address ‘ All Resets Register Address All Resets Register Address All Resets

PPS RPINR21 D2E 0000000000000000 RPOR4 D88 --000000--000000
RPCON D00 —===0-=====——=—= RPINR22 D30 0000000000000000 RPOR5 D8A --000000--000000
RPINRO D04 00000000-====--~- RPINR23 D32 |---———--- 00000000 RPOR6 D8C --000000--000000
RPINR1 D06 0000000000000000 RPINR27 D3A 0000000000000000 RPOR7 D8E --000000--000000
RPINR2 D08 00000000-===-=--- RPINR29 D3E 0000000000000000 RPORS8 D90 --000000--000000
RPINR3 DOA 0000000000000000 RPINR30 D40 |---—----- 00000000 RPOR9 D92 --000000--000000
RPINR4 DoC 0000000000000000 RPINR37 D4E 0000000000000000 RPOR10 D94 --000000--000000
RPINRS DOE 0000000000000000 RPINR38 D50 |-----—--- 00000000 RPOR11 D96 --000000--000000
RPINR6 D10 0000000000000000 RPINR42 D58 0000000000000000 RPOR12 D98 --000000--000000
RPINR7 D12 0000000000000000 RPINR43 D5A 0000000000000000 RPOR13 D9A --000000--000000
RPINR11 D1A 0000000000000000 RPINR44 D5C 0000000000000000 RPOR14 D9C --000000--000000
RPINR12 D1C 0000000000000000 RPINR45 D5E 0000000000000000 RPOR16 DAO --000000--=-=-----
RPINR13 D1E 0000000000000000 RPINR46 D60 0000000000000000 RPOR20 DA8 |--———---——- 000000
RPINR14 D20 0000000000000000 RPINR47 D62 0000000000000000 RPOR21 DAA |-————————- 000000
RPINR15 D22 0000000000000000 RPINR48 D64 0000000000000000 RPOR22 DAC --000000--===---
RPINR16 D24 0000000000000000 RPINR49 D66 0000000000000000 RPOR24 DBO --000000--000000
RPINR17 D26 0000000000000000 RPORO D80 --000000--000000 RPOR25 DB2 --000000--000000
RPINR18 D28 0000000000000000 RPOR1 D82 --000000--000000 RPOR26 DB4 --000000--000000
RPINR19 D2A 0000000000000000 RPOR2 D84 --000000--000000
RPINR20 D2C 0000000000000000 RPOR3 D86 --000000--000000

Legend: x =unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.

TABLE 4-12: SFR BLOCK E00h

Register |Address ‘ All Resets Register Address All Resets Register Address All Resets
1/0 Ports OoDCB E24 0000000000000000 CNSTATC E4A 0000000000000000
ANSELA EOCO |---———--———- 11111 CNPUB E26 0000000000000000 CNEN1C E4C 0000000000000000
TRISA EO2 |--————————- 11111 CNPDB E28 0000000000000000 CNFC E4E 0000000000000000
PORTA E04 |--—-—-----—- xxxxx|| CNCONB E2A | ----0-------———- ANSELD E54 |--1-11----—----—-
LATA EO6 - CNENOB E2C 0000000000000000 TRISD E56 1111111111111111
ODCA EO8 |--—————————- 00000 CNSTATB E2E 0000000000000000 PORTD E58 XXXXXXKXXXKXXKKXXKK
CNPUA EOA |--—-——-———- 00000 CNEN1B E30 0000000000000000 LATD E5A XXXXXXKXXXKXXKKXXKK
CNPDA EOC |----——--—-—- 00000 CNFB E32 0000000000000000 ODCD E5C 0000000000000000
CNCONA EOE -——=-0--=-==-=--=—== ANSELC E38 |---—-——- 11--1111 CNPUD E5E 0000000000000000
CNENOA E10 |---————————- 00000 TRISC E3A 1111111111111111 CNPDD E60 0000000000000000
CNSTATA E12 |--———-————- 00000 PORTC E3C XXXKXXXKKKKXKKKK CNCOND E62 -0
CNEN1A E14 |--———--———- 00000 LATC E3E XXKKXXKXKKKKXKKKK CNENOD E64 0000000000000000
CNFA E16 |----——————- 00000 OoDCC E40 0000000000000000 CNSTATD E66 0000000000000000
ANSELB E1C |------ 111--11111 CNPUC E42 0000000000000000 CNEN1D E68 0000000000000000
TRISB E1E 1111111111111111 CNPDC E44 0000000000000000 CNFD E6A 0000000000000000
PORTB E20 KXXXXXXKKKXKKKKKK CNCONC E46 -0 Memory BIST
LATB E22 KXXXXXXKKKXKKKKKK CNENOC E48 0000000000000000 MBISTCON | EFC | ——————— 00--0---1
Legend: x =unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
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TABLE 4-13: SFR BLOCK F00h
Register |Address ‘ All Resets Register Address All Resets Register Address All Resets
UART3 USINT F24 |-—-—--—-- 00---0-- PMD3 FA8 |------- 00-0-000-
U3MODE FOO --000-0000000000||Reset and Oscillator PMD4 FAA |- 0---
U3MODEH F02 00---00000000000 RCON F80 xx—-—---x01x0xxxXX PMD6 FAE ----0000--------
U3STA FO4 0000000010000000 OSCCON F84 0000-yyy0-0-0--0 PMD7 FBO |----- 000----0---
U3STAH FO06 0000-00000101110 CLKDIV F86 00110000--000001 PMD8 FB2 --000--0--00000-
U3BRG FO08 0000000000000000 PLLFBD F88 ----000010010110||WDT
U3BRGH FOA |--——-————-—- 0000 PLLDIV F8A | --——-—- 00-011-001|| WDTCONL FB4 |---0000000000000
U3RXREG FOC |-------- xxxxxxxx|| OSCTUN F8C |--—--—---—- 000000|| WDTCONH FB6 |[0000000000000000
U3TXREG F10 |---—————- xxxxxxxx|| ACLKCON1 F8E 00----- 0--000001 ||Reference Clock Output
U3P1 F14 |--——-—-- 000000000|| APLLFBD1 F90 |----000010010110|| REFOCONL FB8 |--000-00----0000
U3P2 F16 |[--—-——--- 000000000 APLLDIV1 F92 | --—-—--—- 00-011-001|| REFOCONH FBA 0000000000000000
U3P3 F18 0000000000000000 || CANCLKCON F9A ——--xxxx-xxxxxxx || REFOTRIMH FBE 000000000----—-—
U3P3H F1IA |-——————- 00000000 DCOTUN FoC --000000--000000||Programmer/Debugger
U3TXCHK F1C |--——--—- 00000000 DCOCON FOE ——0-XXXX———————— VISI FCC | xXXXXXXXXXKXXXXX
U3RXCHK FIE |--——--—- 00000000(|PMD APPO FD2 XXXXXXKXXXKXXKXKXKK
U3SCCON F20 |---————-—--—- 00000- PMD1 FA4 ----000-00000-00 APPI FD4 XXXXXXKXXXKXXKKXKK
U3SCINT F22 |--00-000--00-000 PMD2 FA6 |---——-—-—- 000000000 APPS FD6 |[-------—--—- XXXKX
Legend: x =unknown or indeterminate value; “-” =unimplemented bits; y = value set by Configuration bits. Address values are in hexadecimal.

Reset values are in binary.
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4.4.1 PAGED MEMORY SCHEME

The dsPIC33CK64MP105 architecture extends the
available Data Space through a paging scheme,
which allows the available Data Space to be
accessed using MOV instructions in a linear fashion
for pre- and post-modified Effective Addresses (EAs).
The upper half of the base Data Space address is
used in conjunction with the Data Space Read Page
(DSRPAG) register to form the Program Space
Visibility (PSV) address.

The Data Space Read Page (DSRPAG) register is
located in the SFR space. Construction of the
PSV address is shown in Figure 4-7. When
DSRPAG[9] = 1 and the base address bit,
EA[15]= 1, the DSRPAGI8:0] bits are concatenated
onto EA[14:0] to form the 24-bit PSV read address.

FIGURE 4-7:

The paged memory scheme provides access to
multiple 32-Kbyte windows in the PSV memory. The
Data Space Read Page (DSRPAG) register, in combi-
nation with the upper half of the Data Space address,
can provide up to 8 Mbytes of PSV address space. The
paged data memory space is shown in Figure 4-8.

The Program Space (PS) can be accessed with a
DSRPAG of 0x200 or greater. Only reads from PS are
supported using the DSRPAG.

PROGRAM SPACE VISIBILITY (PSV) READ ADDRESS GENERATION

Byte
16-Bit DS EA Select
EA[15] = 0 : ! |
(DSRPAG = don't care) | NoEDSAccess | 0 | EA !
| | |
EA[15]
| ' |
| ) EA ;
|
| L |
| Select | | |
DSRPAG L I
Generate f -
PSV Address [2 | DSRPAGI8:0] I | :
I
' !
- 9 Bits > 15 Bits -
Y (
24-Bit PSV EA Byte
Select

Note: DS read access when DSRPAG = 0x000 will force an address error trap.

© 2018-2020 Microchip Technology Inc.

DS70005363E-page 53



¥G 86ed-3£9€5000.SA

"ou| ABojouyoa | diyoosolN 0202-810Z ©

FIGURE 4-8:

PAGED DATA MEMORY SPACE

DS_Addr{15:0]
0x0000

OxOFFF
0x1000

Ox2FFF
0x3000

Ox7FFF
0x8000

OXFFFF

Local Data Space

SFR Registers

Up to 16-Kbyte
RAM

32-Kbyte
PSV Window

DS_Addr{14:0]

/

~

0x0000,

/
/

/
0x7FFF
/

/
/
/
/

/ 0x0000
/

/
/
/' OXTFFF

0x0000

Ox7FFF

0x0000

~
~

OX7FEF

(DSRPAG = 0x200)
No Writes Allowed

(DSRPAG = 0x2FF)
No Writes Allowed

(DSRPAG = 0x300)
No Writes Allowed

(DSRPAG = 0x3FF)
No Writes Allowed

PSV
Program
Memory
(Isw)

PSV
Program
Memory
(MSB)

Program Space
(Instruction & Data)

Program Memory
(Isw — [15:0])

0x00_0000

Ox7F_FFFF

Program Memory
(MSB - [23:16])

0x00_0000

Ox7F_FFFF

-

DS_Addr{15:0]

-

-

-

0x0000

-
-

OXFFFF

0x0000

OXFFFF

Table Address Space
(TBLPAGI7:0])

(TBLPAG = 0x00)
Isw Using
TBLRDL/TBLWTL,
MSB Using
TBLRDH/TBLWTH

(TBLPAG = 0x7F)
Isw Using
TBLRDL/TBLWTL,
MSB Using
TBLRDH/TBLWTH
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When a PSV page overflow or underflow occurs,
EA[15] is cleared as a result of the register indirect EA
calculation. An overflow or underflow of the EA in the
PSV pages can occur at the page boundaries when:

» The initial address, prior to modification,
addresses the PSV page

» The EA calculation uses Pre- or Post-Modified
Register Indirect Addressing; however, this does
not include Register Offset Addressing

In general, when an overflow is detected, the DSRPAG
register is incremented and the EA[15] bit is set to keep
the base address within the PSV window. When an
underflow is detected, the DSRPAG register is
decremented and the EA[15] bit is set to keep the base

address within the PSV window. This creates a linear
PSV address space, but only when using Register
Indirect Addressing modes.

Exceptions to the operation described above arise
when entering and exiting the boundaries of Page 0
and PSV spaces. Table 4-14 lists the effects of overflow
and underflow scenarios at different boundaries.

In the following cases, when overflow or underflow
occurs, the EA[15] bit is set and the DSRPAG is not
modified; therefore, the EA will wrap to the beginning of
the current page:

» Register Indirect with Register Offset Addressing

* Modulo Addressing

» Bit-Reversed Addressing

TABLE 4-14: OVERFLOW AND UNDERFLOW SCENARIOS AT PAGE 0 AND

PSV SPACE BOUNDARIES(2:3:4)

Before After

OI,‘UH ; | Operation DSRPAG DS DSRPAG DS Page

EA[15] Description EA[15] Description
o, DSRPAG = Ox2FF 1 PSV: Last Isw DSRPAG = 0x300 1 PSV: First MSB
Read | ! +g’:n ] page page
o, [Wo++] DSRPAG = Ox3FF 1 PSV: Last MSB |DSRPAG = 0x3FF 0 See Note 1
Read page
u, DSRPAG = 0x001 1 PSV page DSRPAG = 0x001 0 See Note 1
Read
u, ") [DSRPAG=0x200 | 1 [PSV:Firstlsw |DSRPAG=0x200 | 0 |See Note 1
Read (Wa--] page
U, DSRPAG = 0x300 1 PSV: First MSB | DSRPAG = 0x2FF 1 PSV: Last Isw
Read page page

Legend: O = Overflow, U = Underflow, R = Read, W = Write

Note 1: The Register Indirect Addressing now addresses a location in the base Data Space (0x0000-0x8000).
2: An EDS access, with DSRPAG = 0x000, will generate an address error trap.

3:  Only reads from PS are supported using DSRPAG.

4: Pseudolinear Addressing is not supported for large offsets.
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4411 Extended X Data Space

The lower portion of the base address space range,
between 0x0000 and Ox7FFF, is always accessible,
regardless of the contents of the Data Space Read
Page register. It is indirectly addressable through the
register indirect instructions. It can be regarded as
being located in the default EDS Page O (i.e., EDS
address range of 0x000000 to 0x007FFF with the base
address bit, EA[15] = 0, for this address range). How-
ever, Page 0 cannot be accessed through the upper
32 Kbytes, 0x8000 to OxFFFF, of base Data Space in
combination with DSRPAG = 0x000. Consequently,
DSRPAG is initialized to 0x001 at Reset.

Note 1: DSRPAG should not be used to access
Page 0. An EDS access with DSRPAG
set to 0x000 will generate an address
error trap.

2: Clearing the DSRPAG in software has no
effect.

The remaining PSV pages are only accessible using
the DSRPAG register in combination with the upper
32 Kbytes, 0x8000 to OxFFFF, of the base address,
where the base address bit, EA[15] = 1.

4412 Software Stack

The W15 register serves as a dedicated Software
Stack Pointer (SSP), and is automatically modified by
exception processing, subroutine calls and returns;
however, W15 can be referenced by any instruction in
the same manner as all other W registers. This simpli-
fies reading, writing and manipulating the Stack Pointer
(for example, creating stack frames).

Note: To protect against misaligned stack
accesses, W15[0] is fixed to ‘0’ by the
hardware.

W15 is initialized to 0x1000 during all Resets. This
address ensures that the SSP points to valid RAM in all
dsPIC33CK64MP105 devices and permits stack avail-
ability for non-maskable trap exceptions. These can
occur be