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UCD3138064 J& — s M AXAS (T1) B s gs, sl E— AR —10 7 RN St S AR s A

HEMERE. AHXT TN ACES (T1) B UCD3138 v Ml 48 ( 193.1), USD3138064 #fit 64kB 217 N AF
T3 (FF UCD3138 X AME N 32kB) , LA &I SPI AIES — 12C i I S84t 5 045 i sk . 2-32kB
H N K 64KB F2 7 INAE A7k a0 o] FPE S 8T N AR SE  $AT AR 15 (B, — AN FE8iM% +
—MNEMEBD , UKEME—EAE UL AR PAT IR G BN EEARAIE T —TE AL R
NN HBE G $ATZFE T, A2 R E 05k . 20 R RS SR & P RE S B o F VRN T R,

[ BR T ENHRE BT 75 B9 AT 45 LIS 7] o

UCD3138064 R i& KIS ILSS G H T 2 A M, SN65HVD101 il 'HVD102 *KH 20 5l
[l RGB f%& (4 mm x 3.5 mm QFN). th4h, #HHHNMZFIME AT L1k, T4 ACIDC FkE &
3 DC/DC i PEREFFIME BHIA (IT) AN 25 JE Al 15 it 2% 1] P9 FR) o7 RAH A4 . UCD3138064 /& —
R A A RARMR R T, b7 0] DU A P Sl AT T 8 FH R A7 s sl DLAR 22 1 X A fh AT A it v 7 1
REJ7. SULIFIES, FEMNES (T1) B0 @ S RIS i R T Rk TR DAL IRATH 9 & TAE, ixuk
F R T HARERN A E L, Code Composer Studio ™I &I, FEM AR (TI) KA BFEIF A GUI,
XAELRF P RE TS I B I R R G S H.

UCD3138064 5l % () N ¥ b2 57 HE A% (DPP). B4 DPP AT — Nl B a 3R g, IR H —
AN IR ZE O (EADC), —MET 2 1) - 2 BHCFAMER I PID MEA 250ps k64 B0
DPWM #ith 4. Bhgsthitfu&—4 12 £, 267ksps i/l ADC, It ADC BA %1k 14 MNiliE. 2%,
PR . IR R ZE (PMBUS), 12C, SPI LLJGE R OR 2% (UART) @S0 o HEB 3T — MR
AT . BB AMX BAE FLEAS 1Y 32 i ARM7TDMI-S # #4844 15 ML (RISC) s hl 2% . ARM %
il 28 M AT g AR INTF A7 it 25 UL 4 RAM Al ROM BT E AR .

Fx T DPP, i MU AN s COBANIN AEAE S AR IS ATV B A5 Y g R0, X 8 o ) 0 4 P ) v B P
AIEENE L AERAR B R GE A AR SRR ) 2 A HAR R AR AR = R T IERAM R EAE . BAIAEIRK
By AP B, LLC AR AR o0 S N U HI Bt . A AR 2ol iU ON . BRARAY AR I | B
RV EVRTI S bl N T baz 37k e Bl R IPS ] N NE SRt o | N v == TN A NG EN Y VAN
e i s BT T B RO 1R TG B R Bl BA R LA Sopth DhRE IR DN R J7 56 DLt n v AR S
AMUEAR F A A2 RS T . BAXUAIAL D R L IE (PFC). Jo#ft PRC. BEJT R &M ATEMF . LUK LLC

ERRAENFREAT T 4 SR

BHEEEO
RS i HPERST GfrfE)
VQFN (64) 9.00mm x 9.00mm
UCD3138064 VQFN (40) 6.00mm x 6.00mm
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1.4

EAPO
EANO
EAP1

EAN1

EAP2

EAN2

ADC_EXT

AD[13:0]

V33D
V33DIO
VREG
DGND
V33A

AGND

TR HEE

Front End 2

Ramp
Filter x
CPCC
&) Value

Dither

ﬁ

SAR/Prebias

g

Loop MUX

PID Based
Filter 0
PID Based
Filter 1
PID Based
Filter 2

— DPWMO

DPWM1

— DPWM2

Constant Power Constant
Current

Front End Averaging

— DPWM3

i

90

Abs()

Peak Current Mode
Control Comparator

Advanced Power Control

Mode Switching, Burst Mode, IDE,
Synchronous Rectification soft on & off

ADC12 —

ADO00

ADO1

AGND

Power and
1.8V Voltage

Regulator

ADC12 Control
Sequencing, Averaging, | |
Digital Compare, Dual

Sample and hold

Internal Temperature | |
Sensor

Digital Comparators

Input Voltage Feed Forward

AD02
Current Share =
AD13 Analog, Average, Master/Slave |-
Analog
Comparators
AD02
1%
ADO3
7] )
[C
ADO4 Fault MUX & [~
’_"} Control
AD13 ’} Cycle by Cycle
’—‘/ Current Limit
ADO6 ’? Digital
FW parators
ADO7
T

—— |
PMBus
Timers
7| 4-16bit (PWM)
1- 24 bit
Oscillator
ARM7TDMI-S UARTO
32 bit, 31.25 MHz
UART1
Memory
DFLASH 2 kB =
RAM 4 kB =
ROM 8 kB
~ GPIO
1 Control
PFLASH 64 kB
Bank 1 Bank 2
32kB 32kB
Power On Reset JTAG
Brown Out Detection
o SPI
B r’c

DPWMOA

DPWMOB

DPWM1A

DPWM1B

DPWM2A

DPWM2B

DPWM3A

DPWM3B

SYNC

PMBUS_ALERT

PMBUS_CTRL

PMBUS_DATA

PMBUS_CLK

PWMO
PWM1L
TCAP
SCI_TX0
SCI_RX0
SCI_TX1
SCI_RX1
EXT_INT
FAULTO
FAULT1
FAULT2
FAULT3
JRESET
TCK

I

™S

TDO

SPI_MISO

SPI_MOSI

SPI_CLK

SPI_CS

12C_DATA

12C_CLK
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L1 B 1 5.9  SUEISBIT IR (o 17
7 7 2 1 - 1 510 MAMFME Lo 18
1.3 BB e 2 R T e 19
14 TIREHREE 3 T 19
A 2 T 4 6.2 THAEHEIE teviriiieeis e e 20
3 BT e 5 6.3 HEME BT it 21
31 AR s 5 6.4 BFTIRERIIN e 44
3.2 PEREEEHERE 5 B.5  AFHBRE vererii 52
4 BIBIEEBAITIAL e eee e 7 Ly SERRIATSR v e ee e eeeeeeeeneeneeens 55
A1 G ce e 7 71 BB R i 55
5 BRI oo 11 7.2 U oo 56
5.1 AR RAUE M e vvverenrenin e 11 L C e = - 70
5.2 MEFRBUEME vivveiiir e 11 8.1 AR 70
5.3 B T R e 11 8.2 IUBHEHF i 71
5.4 HPEREEE criiiiii e 11 T = 71
5.5 HAERFE 12 8.4  HFHLBHE i 71
5.6 IR e 14 8.5 GIOSSAMNY vvuvrururnenerernrnsneneaenerarnsneneneannans 71
5.7  PMBUS/SMBUS/IPC 11 wuvvvuiernverneeineennnennn 15 1N S == ] R AL = S 72
2 BiUhs®
e ZBTRRCAK) T AT RE 5 24 1 A A BT AN
Changes from Revision B (September 2014) to Revision C Page
N e g I = 1= OO 67
Changes from Revision A (February 2014) to Revision B Page
o SN 40 51 RMH QFN B 3EETT GEIID) o vervenrerenrenrnrenenrenesrensenensensnrensssensssensearnsenrnmensnrensereneenenns 1
Changes from Original (March 2013) to Revision A Page
o O GIMIBCEFILIRERR Yy, MPERUEEDR, FFPE U] Oy ASFDIRERE . B AISEE B 5y IR
o AT WO AR S HE 3 LRI R AN TGS 3BT v 1
I T - A N s I VTP 1
o HHIBR T FRAFUCD3138X Al UCD 3138 H B 2 Rl B ettt e et s e e e e e e e et e r e e e e e eanees 5
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3 LD

3.1  HFHEER
e UCD3138 | UCD3138064 | UCD3138 | UCD3138064 | UCD3138128 | UCD3138A64
; RHA/RMH RMH RGC RGC PFC PFC
80 3|l QFP | 80 3|1 QFP
S 5 40 51/ QFN | 40 3|/ QFN | 64 3|/ QFN | 64 5] QFN (14mm x (14mm x
7 (6mm x 6mm) | (6mm x 6mm) | (9mm x 9mm) | (9mm x 9mm) 14mm) 14mm)
&5 (&340
ARM7TDMI-S #% 0o b 78 3% 31.25MHz 31.25MHz 31.25MHz 31.25MHz 31.25MHz 31.25MHz
o o R AR Ik R
(DPWM) #irth (250ps 43 #% 8 8 8 8 8 8
)
RO R R A (# 4
B ) 3 3 3 8 3 3
»12»13, 256kps, @A ADC 7 7 14 14 15 15
JHIE
ADC #iith b H%cr b g 4 4 4 4 4 4
NAfEAEfgde (F2) 32kB 64kB 32kB 64kB 128kB 64kB
32kB INfF Ak e P 7 fit o 1 5 1 2 4 A 1 41
T 64kB [N 1E
ARt A (B 2kB 2kB 2kB 2kB 2kB 2kB
RAM 4kB 4kB 4kB 4kB 8kB 8kB
A ¢ A 1+2@ 1+20 4 2+20 4 4
FLAG ) 3 e 7 R ) P v A
e 6 6 ! 7 ! !
UART (SCI) 1@ 1@ 2 2 2 2
PMBus/I?C 1 1 1 1 1 1
HE1’c 0 0 0 1@ 1 1
SPI 0 0 0 1@ 1 1
et 82 4 (16 f7) M| 4 (16 f7) M1 | 4 (16 f7) A1 | 4 (16 f7) H1 | 4 (16 fir) F1 | 4 (16 fir) #1
1 (24 D) 1 (24 £ 1 (24 i) 1 (24 £ip) 2 (24 4D 2 (24 i)
SERT 8 PWM HiH 1@ 1@ 2 2 4 4
SE I BRI 2@ 2@ 1+3® 1+30 2+2@ 2+2@
g%@ﬂﬂiﬁu)\iﬁutﬂ (GPIO) & 18 18 30 30 43 43
Ah R H T 0 0 1 1 1 1
e " - < - - = (5 # = (5 #
YA S S % i i G 61. 62) 61. 62)
; e HER T Fif5 EADC HEHT fifi EADC | i EADC | fiif§ EADC
& 925 - =
VAP PR EADC2 Wi EADC g Wi imiE

(1) AR FELE R & 5] .

3.2 FERIEFHERE

e : UCD3138064 64 5[l | UCD3138064 40 5 il
ARM7TDMI-S PIt% AL HE 2% 31.25MHz 31.25MHz
PR BT B TR H] (DPWM) i (250ps 23 #55%) 8 8
ST R RO (# T R D 3 3
12 fii, 267ksps, A ADC &@id 14 7
ADC it E (8 L a% 4 4
WA (R 64kB 32KB
WA (R 2kB 2KB
N2 A y v
RAM 4kB 4KB
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IR - UCD3138064 64 5|/l | UCD3138064 40 5| i
DPWM JF5&4% % 2MHz &% 2MHz
AL G 2 e 2+20 1+20
LA 32 JE) 390 R I PR ) () pe AR L A A 7@ 6
UART (SCI) 2 1@
PMBus 1 v
e 10 0
SPI 10 0
e e 4 (16 {%;)%u 1 (24 4 (16 %ﬁu 1 (24
ENF 4% PWM it 2 1
RS ETE TN 1 1@
AR y N
R IR % y N
IR R R 1Y/ NE T =R DA y N
EEZINIE R Rl y y
A4 GPIO CRIEHTH BA S IRERISIM, il DPWM, 30 18
W, SCI %)
SRR T 1 0
PR 2% 64 511 ;.?(I)ZONm(r?].)OOmm X | 40 %Iﬂiﬂ é.gclJ:o’\rln (nffl.)OOmm

(1) XAEFARE A @ B AR AT g AR R B ARSI . 40 W (UCD3138064 5 H IR AN AR Fr Be T T .
(2) N7 RS RS (OVP) RIKELRY (UVP) IR INMEHRE, LLicds B Al C #o%H % ADO3 51,

6 A LI

R R
72 i TR U
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4 F|HIECEFThEE
41 Bl

64 5| QFN
RGC 3

o o
223883g38g=z28z82¢8z
OO0 00000 m0xCc << << <O
<< << IS I WULWWLI
=) =] =
AGND [1] AGND
AD13 V33D
AD12 BP18
AD10 [4] V33DIO
ADO7 DGND
ADO6 [s] FAULT3
ADO4 FAULT2
ADO3 [s] TCAP
V33DIO [3] T™S
DGND TDI/SCI_RX0/PMBUS_CTRL/FAULT1/SPI_MISO
/RESET TDO/SCI_TX0/PMBUS_ALERT/FAULTO/SPI_MOSI
ADC_EXT/TCAP/SYNC/PWMO TCK/TCAP/SYNC/PWMO
SCI_RX0 FAULTL/SPI_CLK/I2C_CLK
SCI_TX0 FAULTO/SPI_CS/I2C_DATA
PMBUS_CLK/SCI_TX0 INT_EXT
PMBUS_DATA/SCI_RX0 DGND
[aH) HH
832388828k es
SSs:s:sz=z:z:z0szUK5uUKzszs
2 222222204a4g92%aa
a oaoaaaia i B % (%)
0O 0000000 X 0 O 0 D
Bze3¢8
Q > a =
Qo a3
5 = E\
= O
5 98
z
>
[
gl
RMH #f 3
TZI%EIEI
o o N o o
5588835z %kz2¢%
™
< < < > < W ow oW owouw
AGND AGND
AD13 AGND
ADO06 BP18
ADO4 V33D
ADO3 DGND
DGND FAULT2
/IRESET T™MS

ADC_EXT_TRIG/TCAP/SYNC/PWMO TDI/SCI_RX0/PMBUS_CTRL/FAULT1

PMBUS_CLK/SCI_TX0 TDO/SCI_TX0/PMBUS_ALERT/FAULTO

PMBUS_DATA/SCI_RX0 TCK/TCAP/SYNC/PWMO
< @< @ <o <@ £ =
S © - == &6 N 68 o x
= =2 2 =2 2 2 2 =2 W 5
= 22 222 2 =2 Z |
o aaaaaaa Y oow
0 0o aooco oo o 3
;¢
= 0o
o
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51T fE

5| IThEE - 64 VQFN

Gl o BRI . WRE

G5 2R Fi51 Hi=2 %23 T K= GPIO 13?

1 AGND Bzt

2 AD13 12 fif ADC, BiE 13, L E, I-3k% %fgf}%ﬁ

3 AD12 12 fi ADC. il 12

4 AD10 12 fi ADC, jlii# 10

5 ADO7 g%{ﬁ?ﬁADc, W 7, B F IR HUILLER G DAC %t

6 AD06 12 fif ADC, il 6, JEH:4 e F DAC #ith

7 ADO4 12 i ADC, @i 4, EHEEILEE D DAC ffith

8 ADO3 12 fi ADC, il 3, JEHFELE B fl C

9 V33DIO w110 3.3V LR

10 $rr i (DGND) | st

11 Hh B AN AR T AT

12 ADC_EXT ADC #3ehhlfil R B TCAP SYNC PWMO i
13 SCI_RX0 SCIRX 0 SCHF
14 SCI_TX0 SCITX 0 XHE
15 PMBUS_CLK PMBUS 4 (JF) SCITX 0 SR
16 PMBUS_DATA PMBus ¥ (JFiR) SCIRX 0 SCHF
17 DPWMOA DPWM OA it I
18 DPWMOB DPWM OB #fith R
19 DPWM1A DPWM 1A fith SCHF
20 DPWM1B DPWM 1B #fith I
21 DPWM2A DPWM 2A #fith R
22 DPWM2B DPWM 2B fith SCHF
23 DPWM3A DPWM 3A ittt I
24 DPWM3B DPWM 3B fiith X
25 $rr i (DGND) | st

26 SYNC DPWM [i25 51 i TCAP ADC_EXT_TRIG PWMO I
27 PMBUS_ALERT PMBus %4 (i) R
28 PMBUS_CTRL PMBUS ##il (JF) SCHF
29 SCI_TX1 SCI_TX1 PMBUS_ALERT I
30 SCI_RX1 SCIRX 1 PMBUS_CTRL X
31 PWMO S PWM 0 SCHF
32 PWM1 JEH PWM 1 I
33 By (DGND) | iy th

34 INT_EXT S5 e i SCHF
35 FAULTO SRR O SPI_CS 12C_DATA I
36 FAULT1 AR 1 SPI_CLK 12C_CLK X
37 TCK® JTAG TCK CHUF il s i ) TCAP SYNC PWMO SCHF
38 TDOW JTAG TDO (HLH Tl p ) SCI_TX0 PMBUS_ALERT FAULTO SPI_MOSI XHF
39 TDID JTAG TDI CH F-Fill i i i) SCI_RX0 PMBUS_CTRL FAULT1 SPI_MISO R
40 TMS® JTAG TMS CH U F il & i) SCHF
41 TCAP R SE N I
42 FAULT2 AP 2 X
43 FAULT3 SRR 3 SCHF
44 DGND By Hah

45 V33DIO w110 3.3V LR

46 BP 18 1.8V i

47 V33D Hy 3.3V WAL HLIE

48 AGND SRR

49 AGND H

50 EAPO JEIE #0, ZAEEIE, ERMA

51 EANO JEIE #0, ZEABELLIE, HEA

(1) HEFAE T B A& %5 HE (Fusion Digital Power) KR T A, Tk JTAG.
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5| I ThfE - 64 VQFN (continued)

E): i B4R . ARH

G5 2 Fi51 %22 %23 w24 KA GPIO 13?

52 EAP1 JEIE #1, EOSEEIE, ERA

53 EAN1 JIE #1, ZEOEIUEE, FEA

54 EAP2 I #2, ZEOBHLAIE, IEfIA

55 EAN2 JEIE #2, EOSEBIE, FEA

56 AGND T HE

57 V33A HEAL 3.3V B

58 ADOO 12 i ADC, @i 0, #ifEHe 2 HiRtUE

59 ADO1 12 fi ADC, i 1, HdEH: % it

60 ADO02 12 7 ADC, @i 2, #fEREE LR A, 1

61 ADOS 12 fi ADC, jlili 5

62 ADO8 12 fiz ADC, iiili 8

63 ADO09 12 { ADC, jlii# 9

64 AD11 12 fi ADC, jli# 11

5 JEITZhAE - 40 WQFN
Gl B AL E
Sy H—4~ GPIO

WS 2 1 H52 %53 12
1 AGND M
2 AD13 12 fi ADC, WERZELILES E, 135
3 AD06 12 fi ADC, i 6, HOEHEZE LR F
4 ADO04 12 f ADC, il 4, WOEHEE LM D
5 ADO3 12 7 ADC, @il 3, #fEH:Z LS B fl C
6 DGND H kit
7 203 BN, AR
8 ADC_EXT_TRIG ADC HHhN i fh AN TCAP SYNC PWMO XHF
9 PMBUS_CLK PMBUS 4l (JF) SCI_TX0 BEi
10 PMBUS_DATA PMBUS ##ii (FF) SCI_RX0 TR
11 DPWMOA DPWM OA it XHF
12 DPWMOB DPWM OB #fith XHF
13 DPWM1A DPWM 1A fith TR
14 DPWM1B DPWM 1B it &5
15 DPWM2A DPWM 2A #fith XHF
16 DPWM2B DPWM 2B it T
17 DPWM3A DPWM 3A it &5
18 DPWM3B DPWM 3B #fith XHF
19 PMBUS_ALERT PMBus #4f (JFi) T
20 PMBUS_CTRL PMBUS #iil (FFR) B&si
21 TCK JTAG TCK (I F- il gk i i 50 TCAP SYNC PWMO H R
22 TDO JTAG TDO ATl ik SCI_TX0 PM?El'JSr_AL FAULTO EZi3
23 TDI JTAG TDI CH T il i i) SCI_RX0 PMBgE_CT FAULT1 a3
24 ™S JTAG TMS (ATl wi i) B&si
25 FAULT2 AP 2 XHF
26 DGND Heriit
27 V33D iy 3.3V WAL IR
28 BP 18 1.8V 55
29 AGND FERASAD
30 AGND et
31 EAPO JHIE #0, ZMRIUEE, A
32 EANO WEIE #0, MR, FEA
33 EAP1 JEIE #1, ESEEIE, ERMA
34 EAN1 I #1, ZEOEIUEE, A
35 EAP2 I #2, ZEOBHLAIE, IEfIA

CHEFE T W v A o))

JRAL © 2013-2017, Texas Instruments Incorporated

R R

72 TUBERE: UCD3138064

5| JIHC B 1T RE 9


http://www.ti.com.cn/product/cn/ucd3138064?qgpn=ucd3138064
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAY5C&partnum=UCD3138064
http://www.ti.com.cn/product/ucd3138064?qgpn=ucd3138064

13 TEXAS
INSTRUMENTS

www.ti.com.cn

UCD3138064
ZHCSAY5C ~MARCH 2013-REVISED MARCH 2017

5| [ ThEE - 40 WQFN (continued)

Bl BRA I fig B
i H—A GPIO
W5 4 1 W52 53 g2
36 AGND T H
37 V33A HEAL 3.3V HIR
38 ADOO 12 fif ADC, JBIE 0, #iEH: % FiftiR
39 ADO1 12 fi ADC, i 1, %% it
40 ADO02 12 {i ADC, ¥ 2, BOEREEER A, 1L
Biik:3 ik gyl JITA DU 35 L - [ 3 JF 4% GND
NA (X RMH)
10 7| A & T g Ji © 2013-2017, Texas Instruments Incorporated
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5 FARMM

5.1  Haxi s KAUEEY
7E B SRRV B PR 38 AT (SRR 5 3D

BME RO | f
V33D V33D % DGND -0.3 3.8 \
V33DIO V33DIO % DGND -0.3 3.8 \
V33A V33A & AGND -0.3 3.8 \
BP 18 BP18 % DGND -0.3 25 \
|DGND — AGND] Heh =5 0.3 \%
el AR et 03 38 | vV
Topt 5B -40 125 °C

(1) 7o H AR R B H 0 A0 5 KA (B 26 A T TAE W] RE Sl A P IR AR ax e U N Fy e (], 70X 488 5 & T8 1 Section 5.3
EﬁﬁﬁﬂﬂH%ﬁgﬁ/gﬁ#ﬁr_ﬂﬁlﬂﬁéfﬂ_ﬁ#ﬂiﬁﬁo A ) Kb B R 40 0 1 T T 2 R W 4 R AT S o
(2) L DGND JHy%i

52 MHEFEME

wME BOKIE | B

Tste P IE -55 150 °C
Vesp® | AMARA (HBM) ESD % 77 H £ @ —2000 2000 v
A BT (CDM) ESD [ 77 i ® -500 500

(1) FFABE (ESD) a3 1) S0 2k 15 H Ay # AA fff FEL I P EE G FR) 10R ERRUs BE AR e

(2) LERATHIZ5ZE ANSI. ESDA F1 JEDEC JS-001 #i5E FIilid g2 5. JEDEC (A4 JEP155 }iE: 500V HBM REMSTEARHE ESD fEHIMFE T

©) ;%%Z%?U% EIA-JEDEC JESD22-C101 #iE filid 5. JEDEC kY JEP157 #5E: 250V CDM REMSTEARHE ESD 41 T %4
7o
53 B TR
1E B ARE R TR TARR B A (BRIEAA U
BAME HMRUE BORME | B
V33D K R 3.0 33 3.6 \Y;
V33DIO 7 110 HIR 3.0 3.3 3.6 \%
V33A LR (Analog power) 3.0 3.3 3.6 \%
BP 18 1.8V HF I 1.6 1.8 2.0 \Y;
T; 4EiR —-40 - 125 °C
54 #HMRRER
Stii UCD3138064 .
VQFN (64) WQFN (40)
Rosa 2 SR 19.9 30.8
Roscop) &SN (THHR) AR 5.7 15.7
Ross 75 4 el BRI 3.1 5.7 AW
vt 45 BT RIAFIES 5L 0.1 0.2
VB 45 %5 e R AR R IE S 3 3.0 5.7
Roschoyy S5 840 ORHD B 03 0.9
JiRA © 2013-2017, Texas Instruments Incorporated HAM 11
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55 HSFKHE
V33A = V33D = V33DIO = 3.3V; M BP18 %] DGND &y 1uF, T;=—-40°C #| 125°C (RIEHHHID
24 R 1 B amE RS
FLJR LI
133A ;?E \E/iel»)AC Jﬂ?%é;%# L, {HfTE ADC12 6.3 mA
133DIO JirA GPIO FLdAE 5l ¥ A7 % 0.35 mA
133D ROM &7 AT 60 mA
133D ROM #3X T ) IN A7 4 A2 70| mA
133 # AL T ROM Bz, CJid AT DPWM HJF 100 mA
KHFH 2MHz. i DPWM A %,
®Z ADC HiA\ EAP. EAN
EAP — AGND -0.15 1.998 \Y
EAP — EAN -0.256 1.848 \Y
H 35 75 i AFE =0 —256 248 mv
AFE =3 0.8 1 120 mv
o . AFE =2 1.7 2 230 mv
EAP — EAN 2 HLUEHUF /0 HE R AFE =1 255 2 245 mv
AFE =0 6.90 8 910 mv
Rea AT (EZRE 6-1) AGND i 0.5 MQ
lorrser  HIAREHIR GHZHE 6-1) 5 5| pA
AFE =0 i, fiAHE =0V -2 2| LSB
. AFE =1 i, fiAHE =0V -25 25| LSB
EADC KRR AFE =2 i, fiiAHE =0V -3 -3| LSB
AFE = 3 Itf, #iA\HLE =0V -4 4| LSB
RAFEH A 15.62 MHz
RSCHL T S JBOK #4547 5 100 MHz
Ao Ha HZ & 6-2 1 VIV
/N HL 21| mv
EADC DAC
DAC il 0 1.6 \%
VREF DAC #1533 10 £, A JaHEE) 1.56 mv
VREF DAC 34y # R JaH 4 fiElzh 97.6 ny
INL -2.0 20| LSB
DNL G MSB Hik -1.0 21| LSB
MSB # i ) DNL -1.4 LSB
DAC Z:HEHL R 1.58 1.61 \%
ADC12
laias PMBus Hiutik: 51 5 ) fhi B i 9.5 105 pA
R P W 4 A ) 2 Y 0 2.5 \Y
A ADC FEifEEL R —40 £125° C 2.475 2500 253 \%
BL 25°C Heifk A 0 5 ADC i | —40 25° C -0.7 v
E3iA 25°C % 125°C 21
ADC12 INL B4 4t —7.5 +g LSB
ADC12 DNL Z=43 354t 25°C % 125°C %M'F, Frfi ADC12 $di -0.7/+3 LSB
ADC_SAMPLING_SEL =6 2
ADC E iR 7% -7 7] mv
ADC iR E -35 35| mv
12 HEARMS fiAl © 2013-2017, Texas Instruments Incorporated
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HAHFE (continued)

V33A = V33D = V33DIO = 3.3V; M BP18 #| DGND iy 1uF, T, =-40°C % 125°C ([BAEHH B8

¥ WKL BME i Bl ma
LOpN SIS 2.5V HLIE 200| nA
A N LR FELRH ADC_SAMPLING_SEL= 6 5 0 1 MQ
LIPNG R 10 pF
Bt N D@
Voo &SP HUE® lon = 4mA, V33DIO = 3V E%Nzg Y,
Vou w T R © lon = —4mA, V33DIO = 3V VS?iDO'% v
Viy R B NG V33DIO = 3V 2.1 \Y
Vi 1% FE PN LS V33DIO = 3V 1.1 \Y
lon iy HH VEE PR IR 4| mA
loL A H B FELAL -4 mA
RYitERe
TWD F VR 2 He JBFTA]: TWD x (WDCTRL.PERIOD+1) 13.1 17  227| ms
AR EHTEP (MCLK) 31.25 MHz
toelay  MCTIEMALER @ (1 IHp = 32ns) 6| MCLK
INAF BRI (B CREEARE ) Ty =25°C 100 4
fock)  PEBIRE SR 240 250 260| MHz
IR L 1 MCLK
Isnare  FEIILEHIRE GESRD 238 259 pA
Rspare  FEVRILZRBHA GEZSHD 9.75 10.3| kO
FEEMARE (V33A B, HSAE 5-3)
VGH 1EH U 2.7 \Y
VGL BRI E 2.5 \%
Vies IReset 1554 R4 i i © 0.8 v
R IR AR I N A5 5 e 4 2.9 \Y
BEE RO
VrEMP 2 B3 LR Y 1.46 2.44 \Y
R 7 V/°C 5.9 mV/°C
WIS P CIBL 0.1034 °C/LSB
ez ©)©) —40 %125° C -10 5 10| o°C
P —40 £125° C -40 125| °C
IteEmP 5 IR TAERT (1 BTE FE 30 uA
Vave AR 1BEJE 1 25°C 1%k 1.85 \Y
e RE
DAC FLiE DAC L 0 2.5 \%
FEVE LR 2.478 2.5 2513 \%
A (A
INL® -0.42 0.21| LSB
DNL® 0.06 0.12| LSB

(1) HEAij5 DPWM fir k. 475 FHAh GPIO 51 H# bl BE B NN -

(2) 7E 40 3IpE%E E, V33DIO MM ERZERES] V33D,

(3) LA AL —E AR IR I0Hmax il I0Lmax ARG 12mA,  BLRRFSIUE MRS . VoL I & 5| IR SO R =

—6mA; Voy % 51 IR IR = 6mA.

(4) MIRZE ADC KAEE HRMAZI By 7 s SRR I (S22te) nT BT PRI Al 55 R G ) AR I 408l MEIR - %S H

EARBERD
(5) VABCHARHE, Azt A R

(6) RAEHISKE TEMPSENCTRL 27 47 2% (PR 55 U5 B s (5L DA S 45 B Bk

JRAL © 2013-2017, Texas Instruments Incorporated
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HAHFE (continued)
V33A = V33D = V33DIO = 3.3V; M BP18 #| DGND Jy 1uF, T;=-40°C | 125°C (RIERE WD

¥ R 1 BME i Bl ma
k% 55 195 mVv
J1fE DAC Znfignit 1k () -0.5 1| mA
ZErf R LR (-0.5mA) 4.6 83| mv
ZErf R R (1.0mA) -0.05 17| mv
B YEE (—0.5mA) 0.2 25 \Y
i YEE (1.0mA) 0 25 \Y
(7) WME#EE DL E. F A1 G 34 DAC H3REL.
5.6  FERRE
V33A = V33D = V33DIO = 3.3V; M BP18 #| DGND Jy 1uF, T;=-40°C | 125°C (RIERE WD
¥ R 1 BME i Bl ma
EADC DAC
; FasE g i) | 4. 10% %] 90% | 250 | ns
ADC12
ADC HLUCR B it 1 @ | ADC_SAMPLING_SEL= 6 5 0 | 3.9 | ws
twp F VR R ST twp X (WDCTRL.PERIOD+1) 14.6 17 205| ms
%gg&&mﬁ%lﬁiﬂ{a%%’éﬂd DPWM fi i o s T 70 ns
NIRRT BRI AR D T;=25°C 100 4
R BRI D7 SRR P R4 ) — A DU B 20 ms
B 1 L P 1]
1 204 [ 47 SRR 7 A 5N — N IR 7 30 "
e (1]
EEZ L NIEEZ B EEZTPN 256 ns
WAEE N 20 us
FEEMMRE (V33D 3, ESEE 5-3)
tror FEL IR I B AR U TR 7] 2E 3R 1 ms
texc BB SRS I PATRF AL | Ireser BURREZNRIRE . IX A T Hifik 95 ms
1 (32kB) Fr A, @ B YIRS AL ] ERES .
texcr HFIR ARSI IIT RPN A | Ireser BIRIREZONFARE . IXCHER =T 1 19 ms
2 (32kB) FrHI (A, @ B U AN A 5] RS .
texer AR S ACRE I IHPAT R INAE | Ipeser HRRAA A BRAS . KR 24 T fi€ 19 ms
(64kB) IS a], @ B E VISR AL 5] RS .
REE W
tgim ST S B ) S R i 1) 100 us
B L s
%ﬂ:&%ﬂtt@:%‘%k ffy OV % 2.5V kN 150 ns
2] DPWM i it 1], (O
(1) VARVENRHE, RETAEFHIENNER.

14

HARHE
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57 PM

Bus/SMBus/I?’C it}

ALE FIMAER T S 12C. SMBus Al PMBus FIE {42 LTI PRI i A 2% 5-1. & 5-1 Al 5-2 Ji

Mo %e 5-1 WA 400kHz M TAESIR . (HESFSCE T = FERE, 70l &brdE (100kHZz). ik

(400kHz) FRIE R TR (IMHZ).

% 5-1. 12C/SMBus/PMBuUs 14

24 e g MEORED wu
Ta=25°C H VCC = 3.3V WS E (BRAESA BD
fava SMBus/PMBus TAEMiZ MAEFL, SMBC 50% 575t 100 400 kHz
fioc 12C TAEHiZ MR, SCL 50% 555H 100 400| kHz
tBUF) FFUEATEE 1k 2 1) FR) 5 2 53 BRI e ) (9 1.3 1S
t(SU:STA) R IFIRBE A @ 0.6 us
tsusto)  FriEBE AW 0.6 Hs
tho:par) B CREERT I e 0 ns
tsupary  HBUEEILET] 100 ns
trveour)  RZE (S SELII@) 35| ms
tow) A EK F BT (] 1.3 ps
tHIGH) R 4t 7 B SR i) ) 06 50| ps
tow:sexty R TSR AP AJE ST I 1) @ 25| ms
t A P T PR ] TSI t = (Vitmax — 0.15) & (Vigmin + 0.15) 20 +0.1Cb®) 300| ns
t, I b 54 b T FBEETA = 0.9 VDD & (ViLmax — 0.15) 20 + 0.1Cb® 300| ns
Cp FARR I B A 400| pF
(1) Pk, 400kHz
2) AT AT I A1 E TR t(TIMEOUT) M ZS B
() tH|G|¥ 1) B KA A B i 2 25 N TR] . t > 50mss AF, SMBC = SMBD = 1 & S8UELEHHT P d % KA. HHTESE NC_SMB il iz
SR RIS (CLK(O] = 0) M 2L
(4)  tow:sexT) 72 FUVF AR AR AE K — 48 S5 i AT 46 i S B4 L g Bef e 0 S ey B8 )
(5) Cp (pF)
V!H
SMBCLK
VIL
VIH —
SMBDATA

Vi =

& 5-1. I2C/ISMBus/PMBus 1#7 &

JRAL © 2013-2017, Texas Instruments Incorporated
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Start

< tow-sexT)
CLKpck

|
|<— tiLow-MExT) —Pll4 tLowmexm

PMB_CLK

PMB_DATA

Lt

L

Stop

L

»
Tl

CLK pe |
|

|

t(LDW: MEXT)

S E—

k

/LN LN

r‘

Kl 5-2. KA T RS LT
58 _LHEN (POR)/KIEEN (BOR)

V33D
A
33v. |
BrownOut 4 _ _ _ _ _ _ _ __/f _ _ _ _ _ _ _ _ _ _ -y N\ __
VGH d——=——————f#——————————— ————————————
v 4 ———————Af 7 ———— — — = : ———————————
=
I
(I
I
Vres t--—---M99 - --——-—"MT-""""-"-""”-""”-"-"—-"—-—""—"—-"- r _| ———————————
I I [
I I [
I I [ t
| | | >
I I [
IReset : : Teror ) : : Tror
| i .' T .'
| . |
SR\ t
I | I | >
k undefined
5-3. &AL (POR)/REE S (BOR)
VGH — XEFE AR IER K V33A BRIE. & TiZBEF, UCD3138064 45H & A,
VGL — XEFHNIYSEARK V33A BIE. KT IZRER, 8FKAEEN.
Vies — XN EAAG TA AR V33A B, KT IZBRERN, AT A EIRE.
IReset - XREWNHENAET. [FFEE, SRARFEEACRES . XY TIOEALT] LR ERE 1IC KA
Tror — WML VGH ZIZ8 445 o1 5 A7 i (R 2E 3R .
RIE — XM E R EREAN V33A HIERE. Bl W (R s .
16 AR Ji © 2013-2017, Texas Instruments Incorporated
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5.9 MR PP IEIIAET

6.00

5.00

»
=}
S

Current Draw (mA)
w
o
o

N
o
S

0.00
DPWM ADC12 Front-end Control Peak Current Timer Filter Constant SCI GIO

Mode Power/Constant
Current

€001
Module

K 5-4. BFER 18 ThEETT 4

FEL YR AA FH 42 ) 25 A7 2 SR AR 4 1 A vT DA B2 F 2 Ao g &, flan . PCM. CPCC. #UrjEdkas. Al
. DPWM. UART. ADC-12 %,

BIEO T, ERIrEEENE RS WRRMERH LA ML, o DR 145 ABRIE A 5 5 A 17
FZAN, D B R AR IR T A . THRETT A RS R T MR B Tk, fln, —3tE 4 A
DPWM #&dk, [Fit, wdbix 4 AMEEEAIARA, N ILn]54 K4 20mA.

J§kL © 2013-2017, Texas Instruments Incorporated BRI 17
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5.10 HAEM:
(B FEJET UCD3138)

2.1 ADC12 Measurement Temperature Sensor Voltage
2.6
2 24 -
2 pd
8 19 S~ 5 22
o & //
s £
9 \ g 2.0 7
1.8 5 /
8 2 p
< $ 1.8 /
ul /
1.7
1.6 /
7/
1.6 1.4
-40 -20 0 20 40 60 80 100 120 -60 -40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C) o0t Temperature (°C) cooss
5-5. B 4 f5#25 (mV) i EADC LSB K/MAiREZ LK 5-6. ADC12 JllZiff FE A% B 25 v s (M IR B AR AL 1]
ADC12 2.5-V Reference ADC12 Temperature Sensor Measurement Error
2.515
2.510 6
2.505 —~
3 & 4
g 2500 a y
s 5
& 2495 — o 2 ,r/
o 5 |
O 2490 - o N— —
a a
< <<
2.485
-2
2.480
2475 40 20 0 20 40 60 8 100 120
-40 -20 0 20 40 60 80 100 120 N
Temperature (°C) coos . Tempera‘tur;(mc':) . Goo2b
& 5-7. ADC12 2.5V H#E B ALK 5-8. ADC12 B E &AM E R Z M EE WA
2.08
30
— 2.06 1o
N
T _ / AVG
2 204 — 4o
5. 30
§ 2.02 /
g F—
oo 2 7 /
[0
S 1.98 A7
8 / R
& 1.96 / \
N
L 1904 /
Y 492
-100 -50 0 50 100 150 200
\Temperature (°C) - .
/] 5-9. fRGMWIME (2MHz ZEE, A 250MHz #1754 IR EAR L
18 HEAR A JIL © 2013-2017, Texas Instruments Incorporated
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6 TE4H LA

6.1
6.1.1

6.1.2

ik

ARM 4bFEZS

ARM7TDMI-S 4bFEE3 2 ARM @A 32 AL At 2872 i R A B — KT & 55 . ARM 22#)% T RISC Ok
fRite SN F, A{ERAPENEASE., 32 7 ARM F544F1 16 7 Thumb 544 . Thumb 354 1y
AT 16 Fr AR FRSS o0 AR B, DA K 32 A Ab R 2% A H Ca Pk R

ZHRKE ARM AP FA SR, RIS AT 484 . ARM AbFRES i) 1 2R BELHE 32 A2 ALU. 32 x 8
SfeiE A AR T e e s

Frttas

UCD3138x (ARM7TDMI-S) & — M ik & 0, mIE L R ER S 2RI N T A ARl S . T A7 i s et
HEVE AR [R] AV 42 HE A

IXIBE TR NG . 2dE NG . ROM FITA HAhAbE . 78 UCD3138 RFIZMH, A —Fh 1024x32
515 ROM, EH&HT PMBUS @EEMAES KM (NTE) TE6E2% R 8 RIWIEE L B shEIfs. WEAFEES
HANWAERNGREP, %515 ROM BIEMBEMAEEHIT. WRAAEHANFER, ROM B3+
NFFREF AT . WREEBF LT, #wEESMEd PMBus TEET .

UCD3138 R FIIL v MR INAF AT B 51 S BiIRE,  DALT7 s R 51 SRR e . A BIItThRE, Bt AR
AN RO ME— s IR, BIAEAE 2 A 8RS R R A — 8 5 S RIS 00T R Re Xt B 1F2E AT FR A .

AR S = NS INAE X . 4308 2 A 32kB FE7 INAEEAT 1 A 2kB i NA7 X . 32kB F2 /7 X 4 &Il 7
N 8k x 32 fifFfigget, ATREMFRE. XA E A TUERRThAE, WIER/NER T 1kB (b, sAlE A%
RYERRIIRE, TTHERREEAS 32KB [E51. E INAEHA A 1000 MERS N AW, HEnaT R 100 4£. 2kB %
EINAF RS R4y A 512 x 32 MiAFfifgsdh CRETUK/NA 32 745D o BR INAF A T [ S0 B A7 fi A i
o Kk, B INAARE S A IRE BRI IEAURY (ECC) MBS B (20000 AN JE ) f7if#s

X T IBAT I BE A R A A7k ds, A 8kB RAM A, RAM #cil7roh 2k x 32 frf4sl. A 2 4
32kB HWH 64kB /P INFEfEAfids, BOF N BERE S hseiti 2 N E A (B, —DEFR + —4
#FABAZR) , IR RIFE M E S FEMME— A D AT . EIE NP EIE 7 —TE —RIBL RN —
MHREF IS PATIZAE T, AT 4iE . 2RI 2 R e B N sIER Insr 4tk A
IV B T BB RE Y P 75 B AT 5 LN 1)
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6.2 IhEeHER

EAPO
EANO
EAP1

EAN1

EAP2

EAN2

ADC_EXT

AD[13:0]

V33D
V33DIO
VREG
DGND
V33A

AGND

Loop MUX

Front End 2

PID Based
— Filter 0

PID Based
Filter 1
PID Based
Filter 2

— DPWMO

DPWM1

— DPWM2

Constant Power Constant
Current

Front End Averaging

— DPWM3

i

9(
SAR/Prebias

Digital Comparators

Input Voltage Feed Forward
—— |
CPCC
&
Abs()
Peak Current Mode
Control Comparator
Advanced Power Control
Mode Switching, Burst Mode, IDE,
Synchronous Rectification soft on & off
ADC12 Control
Sequencing, Averaging, | |
Digital Compare, Dual
ADC12 — Sample and hold PMBus
ADO0O
ADO1
Internal Temperature | |
Sensor [
Timers
7| 4-16bit (PWM)
AD02 1- 24 bit
AGND Current Share — Oscillator
AD13 Analog, Average, Master/Slave |-
ARM7TDMI-S UARTO
Analog 32 bit, 31.25 MHz
Comparators
ADO2 H’} UARTL
ADO3 Memory
M DFLASH2kB |
RAM 4 kB =
ROM 8 kB
C ~ GPIO
PFLASH 64 kB [ Control
ADO4 M Fault MUX & =
D
’—‘/ Control Bank 1 Bank 2
32kB 32kB
AD13 ’} Cycle by Cycle
’—‘/ Current Limit
Power and ADO6 ’? Digital
1.8V Voltage T_D—‘/ parators
Regulator ADO7 \ Power On Reset JTAG
i r‘}
Brown Out Detection
o SPI
B r’c

DPWMOA
DPWMOB
DPWM1A
DPWM1B
DPWM2A
DPWM2B
DPWM3A
DPWM3B

SYNC

PMBUS_ALERT
PMBUS_CTRL
PMBUS_DATA
PMBUS_CLK
PWMO

PWM1L

TCAP
SCI_TX0
SCI_RX0
SCI_TX1
SCI_RX1
EXT_INT
FAULTO
FAULT1
FAULT2
FAULT3
JRESET

TCK

I

™S

DO
SPI_MISO
SPI_MOSI
SPI_CLK
SPI_CS
12C_DATA

12C_CLK

20 A v
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6.3 etk UiB

Rk

RGIHE i AL B T A A7 AN AN AL 0 1 e RN L P AT
fRRDAR . (PfEAR S BRIE WA . RS HE T, T ol s oA B T
6.3.1.1 Huhlf#ISES (DEC)

Hodikffd ge Ak B T INF. ROM fil RAM BB A7 g T 1] 3@ 1 i B 2 17 o B0 B R e PEAE-f 28 i)
bk, XS fE 2RI BC &N 1kB B 16MB. b L& A A A7 fif s Wi b i BRI E SR SZ B ROM AT
ZBUBE S ROM fRRUECE N % E . Vjin DEC 2ifEas A, CPU B N%FIRE . DEC H 1%L
7 ARM BEBU R Rl 5N, PLSEEL A AR

6.3.1.2 fAiBssE ISR (MMC)

MMC e P 3 s AR LS AN I, AT B 2 N AN B B BRI S NV ] o I B TE A2 1\ AN Ak
BOR PR, A 1kB Hudik 7 (A RS .

ARG EH (SYS)

SYS il id Fe B 7 A7 A BN AR B R A S R SR V7 1A R 37 bTu%ﬂﬂtzﬁmmmﬂ%
PR A R B AL 2 A o 53 B BT AR ERER N Bl (MCLK) 3 82 0 I ol 42 1) 1 2 D e

6.3.1.4 HRAFETELR (CIM)
CIM #2532 32 A rhibrids sk LA 2 Bl 2E T 25K . ARM AL BE 28 537 5 AN o e 2% 31«

6.3.1
o RGP BRI IE

6.3.1.3

FIQ 1 IRQ. FIQ =il

Fedihlbr. CIM EEAH FIQIRQ KEA At hWi iy e, HTHERERTRMMmERL .

FRIMERRE T HER R WRES W s e goinE, A TP RERTRB DB R E L. FWHEE 0

I Se AR, ﬁﬁﬂlﬂ%ﬁLiﬁé 31 MRS . A EMIBR G R, B RCRE BRIE SR AE A W R S5 R

FE—APIR ESREE R T BRI, R AT DU B S A B AN i TE

*x 6-1. Fied®

B S BT BT 7 A i B e
BRN_OUT_INT RIE R 0 (FAR)
EXT_INT A v AN 51 B R A 1
WDRST_INT 1100 58 I 245 ) 2 A7 2 F IR R (B4 2
WDWAKE_INT 1100 58 I 2845 ] 2 A7 2 T 1A 5T B0 AL 8] P — 2P ] e it o 3
SCI_ERR_INT UART 5§ SCI #xi UART 8{ SCI &%= Flr. Wi, Z3 b aiiE R 4
SCI_RX_O_INT UART 5 SCI #xi UARTO RX M XH — A5 5
SCI_TX_O0_INT UART 5§ SCI #xi UARTO TX Zh X A% 6
SCI_RX_1_INT UART 5§ SCI #xi UARTL RX ZXH — A5 7
SCI_TX_1_INT UART &} SCI il UART1 TX X N2 8
PMBUS_INT PMBus #H < 9
DIG_COMP_SPI_I2C_INT | 12 fiz ADC ##l. SPI. I>C HF i as. SPIAT I2C ik 10

‘W/ﬁﬁmﬁi RHEER e RHESE R R IR S
FEO_INT RS 0 11
‘**{w Fid k", “EADC C AT
‘Tﬁﬂﬁﬁmﬁi"\ BHEGER 7 RHESE R R IR S
FE1_INT IR 12
‘**{w Fid k", “EADC C AT
‘Tﬁﬂﬁﬁmﬁi"\ RHEER e RHESE R R IR S
FE2_INT IE ) 13
‘**{w Fid k", “EADC C AT
PWM3_INT 16 f7iHi 3 PWM 3 16 S iHif 38 PWM3 THECER G HH B HL A 14
PWM2_INT 16 fLikif 4% PWM 2 16 ALvk iy 45 PWM2 THECE i B LA 15
PWMZ1_INT 16 fLikif 2% PWM 1 16 ALvk iy 2% PWML THECE G B LA 16
kL © 2013-2017, Texas Instruments Incorporated [ 21
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# 6-1. Pt a3k (continued)

ES B BT A i B A%
PWMO_INT 16 f7itA 3§ PWM O 16 7 iFiF 35 PWMO THECAS 6 H B e Hh 17
OVF24_INT 24 {24 24 p T B A P 18
CAPTURE_1_INT 24 {24 24 P B2 RAE 1 il 19
IR B A Sk A 20
CAPTURE_O_INT 24 {24 24 Hi B2 REE O il 21
COMP_O_INT 24 {27 24 fi B2 HEL O il 22
CPCC_RTC_INT et s by | CRCC RIS, TSRS P TR 23 23
ADC_CONV_INT 12 {7 ADC ¥zl ADC 425 o i 24
FAULT_INT i 22 it 52 P 25 Hh Fﬁ% E;%?E@{mﬁﬁ Bl KB, 25
DPWM3 DPWM3 5 DPWM1 7 26
DPWM2 DPWM2 5 DPWM1 4§ 27
1) 4 (1-256) FF%fH #
DPWM1 DPWM1 2) kA 28
3) B D)
DPWMO DPWMO 5 DPWM1 7 29
EXT_FAULT_INT A A b 5] T e B 30
SYS_SSI_INT ARG R 31 (Fm)
6.3.2 i

6.3.2.1 FFHIFEINE

UCD3138x %l 8 % 0 3 MU HESNL (DPP). £ DPP ¥ EC & thi—F| )\ DPWM %t i7E47 0K
. f DPP 5.

o AR ZE SN Z% ADC (EADC)

o FETRE A 0 BT U AU L PID H B A%

o SCREZMIINOELT PWM R

ATLMEAZ AN ARA DPWM, (8 ZFARIA S EREX AN . BN SCRFZ FhThaEE, Flani A B s
AUt AR g il AV S FL /e e TR &5 . B AT R A & W TR

EAP DPWMA
E ADC Digital
rror . igita
—} Filter —>
EAN (Front End) PWM DPWMB

6.3.2.1.1 Hitw

K 6-1 Won T AT R AR . AR — AN ZESBORES . — AT IR E RS . A il N AR
2% (EADC), 2B P sl — M &m0 PR B A DAC £k, 5 EADC M4 & 1 m] gmfe i ax
K5 EADC farth ERORTA By i id & T8, 7€ EADC $it LIRME o f7yElEA 6 fisr3i. mismik
i E— 9 M Sy RS, Wi 1LSB/mV. HRAEFTE AFE [{H, %8I PER T Ee R 1.
2. 4 m% 8LSB. ItAh, Hikm O AEWs EBhikSF AFE {H, MR A7 Al 4 b I Ab 0 &3 BB 22 PN I e /N0
X, EADC %2 DPWM EGZINE 3 EADC H# ke AIE R . EADC % L K4 EADC 9 At
O3 e e vk 22 DA B B AR S 5. B S DAC 3 10 f1, BA 4 MeEhh, FEE SRR
14 . b DAC A \ZFERETIRE DT EHAT G 3 REIEIH S, M B AHEE S0R 220 2K
PEMThEE, JFHEAAXHMER, 7T E3hRRZEE N DAC H.

22
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A LAAEUAE A s B B R R R8s o 7RISR, o DU HIAERS A i e s 2 SRR 4h DA GE R 1R
i@, Ak DAC  DARDPIEGIEH R R, SA&R R gmfERIERME . 1X 0] DLV B i i iR
i, [FIBT SR TN R RTmTERE . AO A T bR P WA rE R AR L A ) B 3 R 2R P A o MR RS )
¥ W, Section 5.5%# .

EAP L4

Front End Differential

Amplifier
IOFFSET REA§ —|_

AGND

EAN L4

R
loFrseT EA

M

AGND

& 6-1. EADC B i A2

AFE_GAIN

6 bit ADC
8mV/LSB

EAPO

EANO

X

- " Signed 9 bit result
@—“ ’ (error) 1 mV /LSB
A4

SAR/Prebias

Ramp

Filter x

i

CPCC

10 bit DAC

1.5625mV/LSB ° Value

Dither

4 bit dithering gives 14 bits of effective resolution
97.65625uV/LSB effective resolution A4

o | Absolute Value 10 bit result
™| Calculation 1.5625mV/LSB

» Peak Current
+ Detected

Peak Current Mode
Comparator

K 6-2. Bk bR

6.3.2.1.2 DPWM £tk

DPWM AR —AN 52 %1 DPWM EiEA 2 Ml (A il B) . AJ7E UCD3138x R4l E £ 4
DPWM DL A < R 3. DPWM Btin] F{EMS. DPWM HirH, AASREIEL i fi— A H Y5 4 s
B, WATLUH/ERE DPWM: {EBIH P Al k&t DPWM 3@ iE (A A F ks dil 2B 2 A 885 DPWM it & (1)
LR T H
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JEVL ARG OB A R A E PR DPWM ik, DPWM  ARE 2 N I R 528 i i Jok 5 1 1 1)
o RS TR LB L, AL, Q23 JE R 24 MR (23 AN 1 MRS o B
3.302?% 1.0 JEREN—ME. 52 A AR R ) DPWM %t B2d i) (8] . DPWM 238 I 8] () 20 7R
S ps.
% DPWM ] 5 HAb R s /MR [ 2545 5 [ 2B . SYNC #1554 53 DPWM AHiH I #8547, SYNC
Bkl CRENUA DPWM Btz —) TERMH T 28I dn e RIS 72 A2 o IRk AT DL ag 3 2 A Th
24 1t] DPWM i HAHAL
DPWM 2R AR ED: 8 4 i 0 O IERI Y DPWM iy DU T2 SRR . B3R LRI 4w A AL X Ao []
R HT 3 8 DL SBR[ R A . e EADC Bl . B AT BLS A DPWM BRANERIE R . ]
PLr Al DPWM S4B 2 0E A5 B A, en LS AN MEAE B . DPWM 2778 A4
SXoF 16 A A 5 Ak LI PR A P R T B . R AL BRI 2 B R BRI
% DPWM HEHSZRELLR Hpt:
AT HEAT A BAFI A 45 1 5 F 14 A7 5
o HTHIRFE BT a 748
o VUFfFiEh AR (AF B, FIFAITREE  (EM 1-4)

— FTHTIFIEH DPWM (525 LB 3.
o FHXTTHoAt DPWM REH (1 AH A7 45 41
o BEARMREBAIE, FTE DPWM A AT 5 e IR 53047780 e PR A I
o SR 2 MRSTIRALE DPWM i CH RS B % ED
« DPWM A F1 B % th 2 [A] [P FE X i (1]
o EAHEE PWM IR — 250ps
o BKPFEIAEE, & +8.192us (32768 x 250ps)
o HLPAE MK RS Ak R
o RO LA CPU FIiAT ADCL12 45 5.

6.3.2.1.3 DPWM FHf

% DPWM aJ# &) LA R oF i 344

1. FEAM A ASTTEL — IEZF A7 42 X7 EADC TR AR FES DPWM FIAM KRR ZH K. FFAAaH IR E R

Y FEE N NFET DPWM B8 it SR SE I 42— RO H B ) DCLK (DCLK #KAH =

62.5MHz) LL DPWM B} &fiff) P04 2 —i54T (PCLK Kl = 250MHz) o REASfi % 28 H 502 T

DPWM i 280, <ididfiik EADC JEahaiimil5, #imi5l & CLA 115 DPWM HEH. TR

WERNEERN 2. 4 57 8 1.

A7 fith 2 855140 — L P —/ DPWM (2 MM EEIZAT) i BUmEs

SR — &R IR A S, (PCLK B #H40

FHF 1 - L7 DPWM A HTH R .  (PCLK D

FE 2 - N DPWM A FH4F (HLUEE 52 1 DPWM 3. FfEdsia 4 M AT EoiReEdl.

& 14 A2 PCLK AR 8.

6. F{f 3 - L7+t DPWM B FH4E[) DPWM 1130, A iast)a 4 AL T o #ikestl. & 14 A2 PCLK f
B .

7. FHfF4 - F% DPWM B F4-1) DPWM 4. F 7sscn 4 MATE o Rl & 14 f& PCLK Ji
HIHH R .

8. JEH# — A 2 FIEAE 4 PR EE E RS .

YL A2 DPWM T30 88 2 [ {3 AR L nT 7 DPWM BN AR R VR B . FH4k 2. 3 Al 4§24k 4 9%

RIFIRE .

a s~ N
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Multi Mode Open Loop

Start of Period Start of Period

Period

Period Counter //
- .
> >
> >
> >

DPWM Output A

Event 1
Event 2 (High Resolution)
Cycle Adjust A (High Resolution)

Sample Trigger 1
To Other Blanking A Begin
Modules Blanking A End

DPWM Output B

Event 3 (High Resolution)

Event 4 (High Resolution) >
Cycle Adjust B (High Resolution) <> <+
Sample Trigger 2 > >
Blanking B Begin > >
To Other Blanking B End > >
Modules ;
Phase Trigger +——» —

Events which change with DPWM mode:

DPWM A Rising Edge = Event 1

DPWM A Falling Edge = Event 2 + Cycle Adjust A
DPWM B Rising Edge = Event 3

DPWM B Falling Edge = Event 4 + Cycle Adjust B
Phase Trigger = Phase Trigger Register value

Events always set by their registers, regardless of mode:

Sample Trigger 1, Sample Trigger 2, Blanking A Begin, Blanking A End, Blanking B Begin,
Blanking B End
6-3. Z I
6-3 on [ ZHEATITIR. JFIEME DPWM 584 i B O A7 4o i R a4 b AT ¥ . #et) i
Ui, FRIRIE AR AR A

FEA il R 245 5 P TR A A AR 5 KA . RS 5 TR = 0 (Flan FET JFRAIERHD HiE
kel 45 . Hofh DPWM BLORELE T SCEAT A4
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6.3.2.1.4 E 4 HEF DPWM

S gE PWM IRRKR D PERFLS PWM #EH#8AF, UCD3138x DPWM  AJ AR i3/ e
250ps M TE . X205 DPWM BLER 7 BE 51 16 fi.

X2l IR B 16 /> 250MHz MR I 115 5 1 DPWM H1#1) SZEL )
6.3.2.1.5 iTRFF

DPWM R EEALIE T 5 3 EADC #H471% 2 BE RFE R i R RS 4F . (R EARI“00" L &, DPWM ¥
FETRFEfil R #% TT A7 A (A il EADC — k. I REEFTAA4 A PWM FEIHAE il A RAE 2. 4 3¢ 8 IRk A,
T KRR ) R AR I ) SRR S AR e BE I T 20 4 B 8 &84y kb, “01" W Efitk 2 fEidRrE, “10"4E il Kk
4 i RFE, “11fh ik 8 fisid Kkt

6.3.2.1.6 DPWM FHi4E ik
DPWM REMEIE T A7 28 PO PWM SR A 1% CPU k. mlfii s 255 K40 EL i s, DL
TR R W RS BATIERS . LRI % E ADC HLE%, DLRALF TScalF 4 [FEE I ADC12 fillk 4%,
& 6-2 I T AT gm AR A AL

6.3.2.1.7 DPWM 871835776 F

% 6-2. DPWM Hr 74347 Et.

e g i+§z§?gﬁ i <ﬁ£§? Tz .
1 0 00 1 32
2 1 01 2 64
3 3 03 4 128
4 7 07 8 256
5 15 OF 16 512
6 31 1F 32 1024
7 a7 2F 48 1536
8 63 3F 64 2048
9 79 4F 80 2560
10 95 5F 96 3072
11 127 7F 128 4096
12 159 9F 160 5120
13 191 BF 192 6144
14 223 DF 224 7168
15 255 FF 256 8192

6.3.3 HazaiEAUi#:

B A s A YT fE, DPWM BB ATFEAN AR B sh Ui, TERR AT XA BT m Ry e
DIZYa . LR Bg g 7 AR AR LLC il

6.3.3.1 HMBEHRE
TEFRS MR AR, BT IE I 7E 3% 6 A A P ik e A ) g AE AR RS SRR = Rk . i N PR
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I

DPWM3A
(QBI)

DPWM3B
(QTY)

L

DPWM2A
QT2)

DPWM2B
(QB2)

VTrans

DPWM1B
(QSYN1,3)

DPWMOB
(QSYN2,4)

w1 1 1T 1 1

K 6-4. B EMBTY
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T Lt

M—I Q7i +12v

1
PRM |— P
CURRENT

I
I
I
I
. | Q5 N vouT
| T —t L
I .
:

Current
Sensing

Vref Duty for mode ' |_DPwMoB
switching ¢
Vout
2 il EADCO cLAD cPcC
L 4
lout | EADCH CLA1 DPWMZA
Load Current ‘ ' - DPWM2B
|- DPWM3A
Lo {o{En0cz TG} _ A
ISOLATED ADOO FAULT O H- ACFAIL_IN
GATE Transformer SYNCHRONOUS ADO1
GATE DRIVE ) FAULT 1 {I- ACFAIL_OUT
|_SHARH AD02/CMPO SIS
< 4 o W Vout -{ AD03/CMP1/CMP2 FAULT 2 - FAILURE
S
s g g g| € ADO4/CMP3
H ElE 2 2 lout 1] ADOS/CMP4 GPIO1 1 ORING_CRTL
) a o S Lpri ™" AD06/CMP5 [ csc ] GPIO2 H-ON/OFF
temp{  AD07/CMP6
vin ADOB GPIO3 1-P_GOOD
VA H AD09

—>
“—>

Memory o
Bl 6-5. Hi AT [F] 25 B A D B ) IR R R HEAR RS A A 42

6.3.3.2 LLC /=l

£ LLC W T =R, SR mEn, K GE AR (2R o BB TR, A SR
o PRYPELEME, [FP MOSFET Wahbfic KA1k, DR S e [ e 3 EAEE . 4k, LLC =i
YRR IR A SR ThAE i DPWMA Sl 8]y Bk IR A EL i g8 ia e . B r ke i ] g
TGRSR R UE(E, Bkl B2t . BT Mrdn LR R Fe e in) @, BT LASE]  DPWMB  DLECELIMTT
DPWMA fik%&. AR/ LLC HITE:

PWM

sor 1[I L L __ | | |
soes [ L 1 LT LT LT 71T 1_
o I I I Y O B O R S =N I
sose [ | [ [ L 1 1 [

T WAYAVAVAVAVAVA VA VYV VAV WA WA U

6-6. LLC ¥
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4 VBUS )
D
Vour
CcouT1 ADO3
EAPO
CRES E AD04 é A d s 4 EANO
TI
+ cs
Ver(t) CRES H RSH
q
T RS2
. J
% — Y PN N VA 3 N - N
6-7. A R BT RE B IR REEHE L HRIE R LLC 24
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6.3.3.3 HaNEATIHALE]

6.3.4

UCD3138x fuir4 )™ Ja i 2 P ASRIZO I B A D) . IXSEAN RIS T 52 i dia AT . JERIssT
AMEJEZN. DPWM VL ECE S M T DPWM & 74 1 o X+ B30, #8023 80E B 3
B A s E A A as b A L.

WAREH T BRI, RO R S 5 N A AR RS B I F A . ADRIEFAE
Ul B AR 48358 4 A eI A 7 K~ s

Automatic Mode Switching
With Hysteresis

Filter Duty

® p  Full Range

>

Auto Config High 4

:High — Upper Threshold

High — Lower Threshold [

v
Auto Config Mid

: Low — Upper Threshold

Low — Lower Threshold :

Control
Register 1

Kl 6-8. HahR AT

W FR, AFAE SO T . A R SR A o TR DRRI, 2 Ad: 1 A RHOy A sk
BErprapfrds. BEEMCTARBIE N IR A BB 5 Zh B E b ap A7 ds . I8 B 10 D8 a8 B i B Q) #e iy
FAER AR -

DPWMC. 4k, sk L 48

BT B4 i I B DPWMA Fl DPWMB 7, UCD3138x F & i A4k o] A= il 5 44 i . — DPWMC. #%
A BB HRORT A 22 2 52 488
DPWMC & —Ff DPWM i NBIES . BIEHE A JFEE T &, TR A 45 K.
IR AL C ) DPWM B DL LR — A kL DPWMA Hl DPWMB,  Z8J5 FEA 126 B 44
(. XF DPWM3, DPWMO # N F—/ DPWM. % (DPWMA Fl DPWMB ) EF-#5FI R REHE) W]
I 8 AN TAE A
I3l -

0 = DPWM(n) A LT+

1 = DPWM(n) A T F&3f

2 = DPWM(n) B _ETHE

3 =DPWM(n) B K[43
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4 = DPWM(n+1) A TS

5= DPWM(n+1) A T &%

6 = DPWM(n+1) B _EJ7HE&

7 = DPWM(n+1) B T &I

Horpen" 2 Ak DPWM 7R 51 . B0 n=1 /L& DPWML.
W AE 2 DPWMEDGEGEN Zif7 a5l &t 5 FIZE AL

NEBZ IR E 287 N0 B S 28450, Intra Mux  RAMEZHREHBMEES. NBZKREHENZAD
DPWM FIys A P 3k BUE , FE LA AR 7 A T4, M4 DPWMA 1 DPWMB {55 . 1X5%FF4H
etz R ERE AR, CHEEMH BT Hny . 58, WarDLeistl, XS T
Brimad FcE AT RTiA 7 XS DPWMA 1 DPWMB. WS T N2k E 4, Wb 28 a9,
H DPWM #57 #12% R F# 2] 4ns.

PUR IR B N #8222 P 45 i B A

ABIC (N)
ABIC (N+1)
C (N+2) INTRAMUX
C (N+3) -
= » L > PWMA
EDGE GEN > PWMB
A
—
A(N) EGEN A
BIN) EGENB
AN+1) | —p > —_—
BN+ L |
B SELECT
ASELECT

AON SELECT
AOFF SELECT

B ON SELECT

B OFF SELECT

6-9. WA/ N AR B B AT 8%
LAR 241X DPWMA ) A B 2 i 52 # A 813K -

0 = DPWMA(n) Bl (ERL)
1 =A%, DPWMA(N)
2 = DPWNC(n)
3 = DPWMB(n) (% X)
4 = DPWMA(n+1)
5 = DPWMB(n+1)
6 = DPWMC(n+1)
7 = DPWMC(n+2)
8 = DPWMC(n+3)
£+ % DPWMB [()%13
0 = DPWMB(n) Bl (ERL)
1 =A%, DPWMB(N)
2 = DPWNC(n)
3 = DPWMA(n) (%2 X)
4 = DPWMA(n+1)
5 = DPWMB(n+1)
6 = DPWMC(n+1)
7 = DPWMC(n+2)
8 = DPWMC(n+3)

JiRA © 2013-2017, Texas Instruments Incorporated [ 31
TR R
77 U2 UCD3138064


http://www.ti.com.cn/product/cn/ucd3138064?qgpn=ucd3138064
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAY5C&partnum=UCD3138064
http://www.ti.com.cn/product/ucd3138064?qgpn=ucd3138064

UCD3138064
ZHCSAY5C ~MARCH 2013-REVISED MARCH 2017

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DPWM %i "5 &G W AE R e —FESE Rl . X T DPWM3, DLR 5 SG&E A :

DPWM(n)

DPWM(n+1)
DPWM(n+2)
DPWM(n+3)

DPWM3
DPWMO
DPWM1
DPWM2

6.3.5 JEWGS
UCD3138x JE #8 /= —Fh PID JER 28, HAWZ AT HIFEEHIFEEIIEE. E0—8% 5 8.

o L4 PID Z2H)

o TR EADC R ZEXTIE B A R EUHAT B BB U AT SRR AR L R 1

o SEanliE i [ R E ) 2 R
o EaIERA T AR A 24 (IR
o B ER o SOANE A Sy A R] G REAH

©  REWBAE RGUSATINRHE MBS Py A8 P A5 w7 A7 a4

o BERSE AR RN IERAS 3 BRI
o BERSRMMEREANIERAS 0 3 BRI

o EETUERCASEH A S A b IR A B RS A

. BEEETH
. HUERTB
DL R R B 0 S —
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Limit Comparator
Limit6
Limit5

..... F PID Filter Branch Stages
Limit 0 Coefficient AC e
select
EADC_DATA .
Xn 16

~
N
=

vco
X
\j

o

Q 2
Y
Xn-1 Reg
9
Optional
Selected
-] by
KI_ADDER_
MODE

6-10. JEPK A I —H

JEP AN Xn — KR E TG RIER=N0 Py Ll D &, D it —/M A, B Kd Alpha. |43
A D alpha £z 5 _F AR LA AT o

PEP AR SCRFARANER, T, ATBRIERZA Xn MIRENEZ 7 DAFERBEFHTE
o IR A R e R 22 IO D8 IR A 1 2 DA st o S W L

LA R sas 0 4m B 7> (S0.23 Kol 1 MF5hL. 0 MEEELLAT 23 D Hfn) -

Filter Yn
Yn Scale Clamp High
24
24 24 y 24 v Filter Yn
Saturate Shifter —» Clamp ——»
S0.23 S0.23 A
All are S0.23 Filter Yn
Clamp Low
B 6-11. JE 28 % 34
W44 T Py | A1 D #54r, FFMAN. 8T AE AL ERE.
JEVE AN 1B fE —EB s Hfr 5 DPWM AHDLEL :
JiAl © 20132017, Texas Instruments Incorporated [ 33
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Filter Output
Round to Clamp High

Filter YN =KX\ 38 | 18bits, | 18 _[Truncate| 14 Filter Period
24 S0.23 §14.23" | Clampto | 144 [low 4bits| Bits [17:4] 14.0 Round to
Positive i Filter YN (Duty %) /)(\ 38 18 bits, 18 Clams] 18 Filter Duty
24 s023 S14.23" | Clampto [15- P 144
KCompx__14.0 14 Positive
KCompx  14.0
i —_— -
DPWMXx Period 14.0 14.0 DPWWIx Period 14.0 14 Filter Output
—_— Clamp Low
Loop_VFF 14,
PERIOD_MULT_SEL —Loop VFF 140, | [0
Resonant Duty 14.0
—_—
OUTPUT_MULT_SEL

6-12. JEES IR G — &R

FOVFRE DE I ARt SR LA & AP IE R ELAVLEC. DPWM F3Y1, AT HS - F IS BT AR H . 2 Jm o 53—
fro X FEIRAEI, DB AT T AR A A 5 2 L

6.3.5.1 NELEEEHE
WEK 2 M 5 At eI A5 ATum Al DPWM Z IR (Y EE . (T8 AiuAl DPWM #al DL AR
I ()P 2
St cEs
« DPWM ZI|fi s
o R UEDE A BE L ME 2 TR A I T DAC 5
o JBULARFRIR RBANET
« DPWM [{
o JEWAE DPWM
DL 42 il B AR IR B 2 B 5 P A AT B L
o fHIEZ)R/NE E HIR
o JEAHAREE CREVANRLIE =P
o AJE
o B (KA
o BEREAR H AR

6.3.5.2 WfELZHEHE

T CLRIE 75 R0 £ /N s fuk o JE B B BT DPWM 3@, UCD3138x f24%L T 1 I (12 B F 2877 i,

EAITSE R T Wk 2 B R AR

i %2 1% A2 FH B AL S R AT A WA Y A 25 DPWM AR P 358 I A5 A [] 5 s v [z AT i) 22 T) P AR 2% 2 B o

o ZANHEIE AT DA ST B AN S s e S L, ST R AR AR LR R A . S Bt T AR BT L
e UA S AR - s 5 AR R DA S 380 52 oz BN R SR AR ER ) Fawlt-A {55 F£ 5% 1] DPWM1-A.

o AR AT ARG 2 22 DPWM R P38 i 2 AN i AL o B, B S R AR AR, L e 2% mT
PLIE 2N i AR L At 21 DPWM-0 & DPWM-3.

o ZANBBEYE AT AR F A DPWM BB P 3 i 22 AN i b e
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FAULT MUX

ANALOG PCM

DCOMP-4X
EXT GPIO- 4X
ACOMP - 7X

CBC PWM_AB_EN

DPWM

Bit20 in DPWMCTRLO

v

CYCLE BY CYCLE

FAULT - CBC
>

CBC FAULT_EN :

Bit30 in DPWMFLTCTRL

REER/

FAULT-AB
>

FAULT -A
>

=

FAULT -B

ALL FAULT EN

AB FLA
FAULTMODULE | —BFHAC 3 hisapie pwmAAND B
A
AB FLAG
FAULT MODULE | ———————) DISABLE PWMAAND B
1] [}
1] [}
1] [}
] .
[} .
[] [ ]
[] [ ]
[] [ ]
L] ]
AFLAG
FAULT MODULE | —————)» DISABLE PWM A ONLY
[] [ ]
[] [ ]
[] [ ]
[] [}
[] (]
1] [}
1] [}
1] [}
. ]
B FLAG
FAULT MODULE | ——————— DISABLE PWM B ONLY
A A
DPWM_EN

]
[ ]
o '

Bit 31 in DPWMFLTCTRL

Bit0 in DPWMCTRILO

6-13. Mk L % E FH asfE

Wb 2 % 2 2R ] 7E UCD3138x il i i (Fiumizdil. JEHAs. DPWM LLUAIAES 2 B8 H A8 E)

SRt i ORI T RE -

i R 2 P A, T SCELE TR LURR A AR ADL LE A A A Ah St |

T v T B B AR A . R DPWIMY AR 1 e i A\ i vl e Dt 2 i 2 P AR B P ) — A B AL

A .

4 DPWM 5| 845 PN g, X PYUAMEEL ) 712 CBC #WfSfibh, AB Wb, A HSEMEL A1 B #

PR .

JITA DOt AR R o 6y P 78 P B S S A ], X e 8] (AN ] 2 AR BR 55 DPWM SERZ 7 sUA A .
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FAULT IN FAULT FLAG
_ FAULT MODULE —
= 4 pd
5 o =
S :
2 i a
=

& 6-14. #fEfb

A WA s W] SR LD I A, (R4S DPWM 6 R A R I — R . AN SR AT % 1
max_count, R A ENFE A 2L B max_count I, Ao i B i ERR & .

—HRHE 7 ibEbR S, 7 EEM K DPWM_EN SKEEH] DPWM, WIS ER#fsbr . HikE, BT pra Y
ANEFERLGRIE I A4~ DPWM_EN $2i], BT ik isbn & G it th o) K 2[RI i B

FITA DU A A Rt 2 ] — AN 4 )R FAULT_EN. R, o3k s s P8 FH AN i 1) i A e .

FAULT - CBC - CLIM

& 6-15. & & #AH

g FERRAE, > DPWM By A — A3 i .
B WIS CBC M fE b FIZ/E, A DPWM Xk BRI (E BRI (PCM) BRI 5 7 A S W
W 2 2 I AR BRSO RE R SIS AR T g :

4 AR FH T Gt A A AT P A B B e e

TR T 7 NSRRI A A ol D v S R AL L A 2 () i

K FH AT G R B A2 B TR A0 GPIO Rl )

£%F DPWM HLRBEHI# . DPWM & ERI# . DPWM A #h#i#fE, DPWM B #hEi#k[&E 1 DPWM
IDE #7 & ()AL B DPWM A i,

T ARV AT 325 25 e 14D 4 i o A6 0

E|SERS AW el
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. HFOILFO
DCM Detection| Fail Detect | .
|
mmm - - —_— Analog Comparator 0 > Analog
I 1 N 1
i ' Digital Comparator 0 Control 4—! Comparator 0 '
i FrontEnd . ) A o
i Control 0 | > Coniic | e -
L] _ ®| Analog Comparator 17" Analog E
- - Digital Comparator 1 | Contiol 4_! Comparator 1 i
[ ] > Control TTTTTTTTTTTTTTTT
! Front End im——p| . | em— |
E Control 1 ! . Analog Comparator 2 _’E Analog
i ! > 1
R Digital Comparator2 | — | Control [« Comparator 2 E
Control B
e [ =
i : —> ]
| FrontEna — /| ;| Arion Comparsor o~ SRS
i Control 2 | Digital Comparator 3 —— 1 '
e contret | | |
—_— Analog Comparator 4 _’: Analog ]
fault[2:0] External GPIO | Control 4_1 Comparator 4 i
Detection T
________
|
Analog Comparator 5 _’E Analog
¢ t ¢ L Control le=—{ Comparator 5
et
DPWM 0 DPWM 1 DPWM 2 DPWM 3 IR
Fault Contro Fault Contro Fault Contro Fault Control AnalogcCo;nplarator 6 1 & A“ah’gt a !
S ontro l¢&— Comparator6 !
IXEE X TZ X AR X AR X XX X 2 o
DPWM 0 DPWM 1 DPWM 2 DPWM 3 Analog Comparator
i ; i ; Automated Ramp

K 6-16. #fE 2 Bt R M4 T HER

6.3.6 5 Iy

6.3.6.1 SCI (UART) B{Ti{z#:0

BN IR Z A AL EATIEE R D (SCI) 80l PSR i% % (UART) £ 0 T 520 o 45 347 50k
BE CHEXER, BSRBIMHTE D « BNMEOE /MR mIE AR 24 frfssies. — g
FEEAE 7R ZAME LA T, 2 X0 T8 4 0 LA B A s A B TR B ] % & R IR Th g LAk AT [ 44
AF . ARAFFHAMNERT, SCI-TX 1 SCI-RX 5| & & F{E N GPIO 5| BfdiFH .

6.3.6.2 PMBUS/I’C

UCD3138x 3 /AN 1, ¥ Fr E A UM MBS PMBus Al 12C. {H U7 — Mz Al 45l sk 51 i
HRIR, FE32FF PMBus AR HE IR (1 AT e 2 ) AR 28 . [ 7 IS AL, IR SR L1 5E A [

PMBuUS/I?C 5 I T KRR FE A BT 5 RO AR S 38 P4 . & T LA BRI A A bk o e ml DA B B Ab 3
RS IEIRGL, FFHAT DER I o B R AL PSR A F) 558 PMBus IRZS. ERHRERE BalRWMKIL 4 7
o B LLE BT A S AN O AR (PEC). X MR AR R T8 — AN ek B0 R AT e s
ANFHifr4. MHXHM PMBus/PC #l, MRAMNTEAEMM AW . RGN L3 XA D740, &
S SEYIECE IR R

IRl 1A SR P AL B 1 B ACK. A R [IINE ] PMBus I 12C #11, BILATLAE S E] 4
MST AL

Bln. @ik ADC12 $EEUHIT PMBus Hibikf#hg

AT ARG E 2 518 12 f7 ADC #i \i#i& (AD_00 fil AD_01) , FiT PMBus Huhibf#fd . Aneamt, 28464
lgias H A0 B RS HHEAS I 51 4, Gl P58 12 A2 ADC fi3RiX Le 5] | i s % .
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ADO00,

ADO1
pin

Resistor to

set PMBus

Address
K 6-17. PMBUS Mt 592

PMBus/I’C Hiuli: OX7E e bk, AELEM A UCD3138x [ R G f . iZtth ik T il i ik

6.3.6.3 SPI

SPI 2k R B AT A e O, e O R — N EgwmiBKE (1 £ 16 £ MHEATHIERR UL — N
TE WAL M R S NS 254, SPIEH AT UCD3138x Al4h k4 2 1] (3815 . TPDXEO5U06 M £
AN 11O RO EE B A AR . BoRIKEEE. SPI EPROM FIBCEUE i s S 28 - BEAT AT fE . SPI
FVFIE 3 51 sk 4 51 CE O 5 AL SPI ST B ATIEMS . SPI I # A E A 4N EEPROM JE1{E
[OEcEAmM

scs | [

i <«—— On/Off Control

IBiAS

To ADC Mux

L tess S bww ) twe o tesh
SCK
| tsu ty |
MISO VALIDIN | X/ S —
tv '« tho
— -
MOSI VALID OUT X
PSCK Period SCK 2 ICLK
twhH SCK ngh Time 1/2 Psck
twi SCK Low Time 1/2 Pscx
tsu Data in setup 2 ns (typical)
th Data in hold 4 ns (typical)
ty Ouput Valid 4 ns (typical)
tho Ouput Data Hold 2 ns (typical)
tess Chip Select Setup 1 Psck
tcsH Chlp Select Hold 1 Psck
K 6-18. SPI By
38 B Al © 2013-2017, Texas Instruments Incorporated
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6.3.7 LI 6F

UCD3138x A — MWL I8h (RTC) Dhfe, wTLARP. Z0%h. ZNeS R0 H A7 RIB BRI A] . L DD R T
HhERE % 10MHz 4.
o LB ERSR B [ 44 0] 5 NI H 25474
- REGTHER B Z UL 4 SR
— AEL FRAE AR SR A [ A AT
o {E 0.8ppm Kk A [l £ 1] Jm AL A% 4% 1E 5 £200ppm
o RTC IjfgAT LA 1. 10. 30 1 60 #hlalfE T IRQ BE FIQ F2{it ik,
o SRE RTC UKEN# R B a] DL Py 3 22 2% 52 P 23 0 2h B A 51 .
o AMESHERET DLEE £ GPIO 5l IR RTC Lhfe &,

6.3.8 ENf#%
TERU T HIRAME I AMI], UCD3138x b A 3 MAEIZRFFITHET 28 22 24 AriHar 28, 16 fAritBd 28
S L T 25

6.3.8.1 24 fritHfds

24 RLTFISHIEAT AN SR N B . IR IR 88 T U TR A S 2 T I TR, DA A E AR i A
SRR XTI S AT OB 8 AT S AT o0, ARG HE I RN o IR TR A5 AT A A B
BArfray (BHRArFas) o XPIADAFAESRAR AT LU T8 — € I (8] 18] 8 5 AR b . 34k, X Rih i 838 —
MET G (BIRZEMFAEE) , AR ZTT N S A RN T UL CPU BTN A . Bl
Hh R A A ST U LA SRR DL S A

TCAPO I TCAPL Wi §2 51 B F FIc A S F Bt A\ i o R] LRSS SE 30 0F v B B4 5| IS 5 1) BTt
IAEC R BT o AR, TR B A B R B w7 b . 24 LTI SR AT DL E Tk b
Wi, o nlR e EAR R (R R SRS 0 A 1 DL LRACUC LS. Bph b mT DB 2 T B
e

6.3.8.2 16 fit PWM itHf 58

A VURTR] B 4 I N B ISAT 9 16 frih-ds PWM THINF 8%, eATRNEE 8 frFi s gt — D o0, DA RCE
FLEH) PWM I ] BN TE I S8 A BB A A7 as (BEE 2 A748) , TR PWM W EIRRE S, 5
bh, BN SIS — TR (BRSNS A4) AR Z T & 80 R A7 i BB A
CPU HHI N A . ik s IR 137 A7 o HUB AR A LU SR DL IS )5 R A

AR TR B A BC B O T R A R A B RS R R A R AN A, BB I A R A AR S . PWM T
ST RCE OV TSI (R FF A BT HC S BB P e A EUASE DT SE AR HE v B A T
A EUR .

FEHEMLEE, ATURCE PWM S ILASCELE f it AT W JRER . DI T3 E . mldE g i
PWM 5 it R(ERARBCIRES R 2, ] ELROR 2 51 G B 9l A /O 51, BREL 51 BAAL By A\ AE -

6.3.8.3 Bt 28
ZastE PAEEE TV 2, CABCRIE AR B E AR PAT o 1Z I 8 I BB 5 R ST IR IR % A 5
WERRVFHI R 2, R4i4 M ARM AFRZRRIEE N 4. BIIMHEENE T IS %547 8% N 1 — /M faj B
CPU S ANIZME R AT 0. S T 0. (H2, &I aEHECEmEAZERE. H
BEEEALA BB IATKE EEOAZEAPIRS . FIN, ANHATE T VIRS B, G847 21 28 br .

6.3.9 #HH ADC12
ADC12 & —3K 12 A s e i dy, Boes 1 R4k T:
o 267ksps (1740 RLEL 0
o HEAEATRREFYIHTH 1 £ 16 ADC #IEF; i
o s 4. 8. 16 B 32 {5 KFENI G TR
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o RHALLTRIEN ADC H#r R Ef%: FEH{F. DPWM EFHE. ADC_EXT _TRIG 5 Eiiil b ik g 44
37

o SERN ADC FE R P Hr AL BE AR AT R T RE

o BEMRHIRRRET 6 NEE LA TS (R I ADC il 5T ADC B

o ) PMBus T-HEHLFHZSHIPE A 10pA TR

o ARAIE TR IR A 1) DU KRR AR R Th e

o IR AR ORT W A 1) P SR A SR S

B (K 6-19) &M T B — R0 T € w2 i, @it Wik ADC12 Bt

WEZ A, ATt 16 M AAE ADC BRI EEA SN TR 2 E . — B, #akrhiiEE

HIME B AT TE S5 5 5 A SR BE I 45 SR A A ge b o IE— AN 2, BE T DA B BT 75 000 %+ 22 AN i N B 3

BHATREE, AT LLE I gw e Jy 3R Rl — @i 2 K E T R . Wl R 8 B A 4 A 4 R I A7 A

SRR, SR 0 FABAMIE 16 BEFFIN IR, 4R 15 FA8 AR 2 16 @IEF 5K

W Ja—REE . — NFAI T T EEIE B E N 1 & 16 DMAEE,

EADCO £ EADC2 W) FHE &1t H 2 5 M EdwM23A 1, 1 ADCL2 B RiANE, Bl A Tz

HH . EADC #4083 el R o W sE b, R sEIE AT A3 sl. ADC12 () Bf R @& T s m

IR R IRERME. AR5 IhRe R s, SR 5.10.

ADC12 Registers

v 1 v 1

> ADC
> Averaging
12-bit SAR >
ADC SH ADC >
Channels ADC12 l
Control

> Digital
» Comparators

A A

ADC External Trigger (from pin) .

& 6-19. ADC12 #54i| HHEE

6.3.10 ZIipEA
ZeTUE R (MAC) 782 — Mt IR Z FhIhee i & 7 (L7 78y . XEThRE B M tis BF
GUREFTRERCE . B AR AGEACE FZOER . SRR R AR s e i A L e = .
MAC HREIE B3R 28 1 AFE SRR UERORGE 5. XLy H Dhagim & T %G R S oA p By, BRI A SCRy
N R X SO 2 I Th RE

6.3.11 XJ/&
RIEDIREH T 28 e r R R K T B B L . KT BERIE, A5k R UE - 7E IE s T i
A,
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R BRE LE R A7 BRE L I v, DRI 2 R AR T R BRI, A — 58 2k aeE B AL
R IE A bR S R RE > R, B 4 I8 i IR 55 ) R A A AR RS LR AR 55 P . i 21T 5.8,

6.3.12 £JF1/0
UCD3138x HH £k 32 A~ 5IHInffE4fm /0 s itTicE, F/EEHB A S 5 (GPIO). iXik
5| AL FE B R AL 51 B LAAM ) AT B4\ 55 51 R .
TeiEAE N GPIO 5l RSB /5 A YRS . Heh 5] . ADC-12 4l A 5. EADC B3l A 5| A&
LG REIN AT AE 28 1 A B 51 AT @ % 5 AL B 25 A7 25 3 T & .
B EC7 51 HAE N GPIO 5] I & A B i 7 0/ LR b
1. B EF AR 110 BH T4
2. JE EAHPRUE GPIO ThRE S| RS E 4G ) 2 B ) 25 A7 2% o
A JR) 11O ZFAF A AE LR Jy I $ it AT s«
B B E N GPIO 5.
PR 51 A B N O\ B H .
BLELS| BB RS CAn % 5] B iC B oM NS ED .
WE GRS G SiZ 5| I & v 51D .
5. JEIE P EHEAR IR B 2R B AN R A AT R AN A S S m g R .
25 110 FIEHRAFE4ASE 110 EN H178%. 42/ 110 OE Zf7ss. 2 110 JFREHIF1A5% . 2/ 110 [E51F
PRSI0 BB A A28 .
PL4: )5 110 EN %1745 (GLBIOEN) A#l, 7547 8% fA& =0l K Alrs

A owbdpE

g5 31:0

T GLOBAL_IO_EN

i 1] BI5

BREE 0000_0000_0000_0000_0000_0000_0000_0000

iz 29-0: GLOBAL_IO_EN — I25 17 88 il L8 4 R 507 110 5| i i
0 F&7n 10 = A lL s 10 IhREH e (BRI
1 KR 10 Bl H 4R 10 T4 58 M.

fir PIN_NAME A
UCD3138x
31 PWM2 11
30 PWM3 12
29 FAULT3 55
28 ADC_EXT_TRIG 14
27 TCK 45
26 TDO 46
25 T™MS 48
24 TDI 47
23 SCI_TX1 37
22 SCI_TX0 35
21 SCI_RX1 38
20 SCI_RX0 36
19 TCAPO 49
18 PWM1 40
17 PWMO 39
16 TCAP1 13
15 12C_DATA 20
AL © 2013-2017, Texas Instruments Incorporated A iR 41
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(A PIN_NAME SRS

UCD3138x

14 PMBUS_CTRL 18

13 PMBUS_ALERT 17

12 EXT_INT 42

11 FAULT2 54

10 FAULT1 44

9 FAULTO 43

8 SYNC 34

7 DPWM3B 29

6 DPWM3A 28

5 DPWM2B 27

4 DPWM2A 26

3 DPWM1B 25

2 DPWM1A 24

1 DPWMOB 23

0 DPWMOA 22

6.3.13 @ EfEEER 1

6.3.14

T B8 A SR A A S AL P PSR P A TR SR AN ROR T e . BRI LN PSR P A IR A A4

Temperature
Calibration ADC 12
v
Temperature
Sensor
» CH15

K 6-20. PRI A
IR AL A AE IR (25°C) FAK B U 25 A7 28 (8 AT RE v

fifl ADC 12 CEidiiE 15) MEREERS . R LS 7 S 08 A ORI GXT
ROtk R INEl ADC M) .

] R B PG P A JE s
/O Z R H as

110 2 XA FH 284 ) a5 A7 ) T B0 75 20 TC 22 87 P A A SR 2 2F 5 IR SRR s Thg . A o] R B e
5, 5% UCD3138x 127 i Fiit.

6.3.15 HIRILZLEH]

UCD3138x $fit = FiA A 1y M i g AT Ko

o FERLMLLHRILE

+ PWM BZEHRILE

o FINHRILE

«  ADO02 HAFFRA ESD {RIHLEH], FIFE UCD3138x Mt el 1l 5 BT 437 rEL I 3L =2 i 2%

L BRI TR, 5 SW3 EEMECEIKAE SW3 #7489k 76 S| iR . R
HMEFMALE T T RESTUCR A HER VRS B .
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33V
ISHARE
— SW3
Digital ,
33V JLL
33V
ESD 3.2kQ T
4000Q . 250Q
AD13 — jS%i—va» ADD2
T SW2
ESD SW1 7% ESD
250 Q EE
—— EXTCAP
§ RSHARE
ADC12 and ADC12 and
CMP CMP
N 7
K 6-21. fRILHY 3L = B i
¥ H- aﬁm“ﬁ’
LI S AR YR 00 CS_MODE EN_SW1 EN_SW2 DPWM
. 00 CERIA(H)
KHBEAIIER (=3 00 B = 0 0 0 0
PWM 4k 00 01 1 0 HH
FAERBEMBER (=8 00 10
PR 2R B = 2 00 11 0 1 0

8 i PWM HELJEIR A 757 LA SW1 Al SW2 FFRHPIRA B R IE =34 %5 748 (CSCTRL) =

il
6.3.16 @/ EME

FEH TR HE S ], TR R T A8 (TEMPREF) A #E ADC12 & N &BiR AL K2 GliE 15) IRt

ADC12 it#.

LA 2 AT A A o St AN ) RS P IR B AME IR A T o (E, AR T E S . B0, T EA
Bk, RAERIERAEARERA
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6.4 HTheeER

6.4.1 DPWM &7z
DPWM Z—FMEEriENEREE RS, TR SARKBERS. N EEERRTEIE.. N7
MEFfEaiE, MARZHKIT.
DPWM [z 02 R BATHELES , iZH 3B T LA 0 iH50 & PRD, ARJEHHTENL, HEFHFIHTHEL
YRR EER T BUE IR BB E 5 10 BARMERT, DPWM BHESEE 287G 5 h kAT,

6.4.1.1 IEHMER

FEIEWBT, JERass UK 2 DPWM A LK AF 98 2. DPWM B IR 4] B (T < Ji 3, Jlid AL 1X
If (5] 5 DPWM A @ [IRETT . X0 TR S h SR b e AR A . UM R IEH BB A
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Normal Mode Closed Loop

Start of Period Start of Period

Period >

Period Counter //
—p

Filter controlled edge

DPWM Output A -/

Event 1 —>

Filter Duty (High Resolution) > P
Cycle Adjust A (High Resolution) <> <>
Adaptive Sample Trigger A <> <>
Adaptive Sample Trigger B <> <>
Sample Trigger 1 e —_—»
To Other Blanking A Begin —> —>
Modules Blanking A End —> —>
DPWM Output B
Event 3 — Event 2 (High Res) Ly N
Event 4 (High Res)
Sample Trigger 2 > »
Blanking B Begin > >
To Other Blanking B End > >
Modules Phase Trigger +—» e

Events which change with DPWM mode:

DPWM A Rising Edge = Event 1

DPWM A Falling Edge = Event 1 + Filter Duty + Cycle Adjust A

Adaptive Sample Trigger A = Event 1 + Filter Duty + Adaptive Sample Register or
Adaptive Sample Trigger B = Event 1 + Filter Duty/2 + Adaptive Sample Register
DPWM B Rising Edge = Event 1 + Filter Duty + Cycle Adjust A + (Event 3 — Event 2)
DPWM B Falling Edge = Event 4

Phase Trigger = Phase Trigger Register value or Filter Duty

Events always set by their registers, regardless of mode:

Sample Trigger 1, Sample Trigger 2, Blanking A Begin, Blanking A End, Blanking B
Begin, Blanking B End

6-22. IEHEMHER - HIH
FAYEEE A BTS2 RS SR TS . X AT T IR TS TR . EIE R REAS i A 2% e A

SPIEM A RIRAE GER T P4 1D BTl I (B 45 AN R (LA KRR LI AHALAEIR ) o & N i
Has NIRRT AR B W A% o X AT LAAME AR AEIR, 41 MOSFET AR X 2h 25 5 Zhi [a] o

Wk A FREATERE A Gd e TR S (DPWMA A J%VET MOSFET Bz s. bk B
[ fE DPWMB )< AR B o« BT Aty R sh 2500, DRI 9 st o8 o PR e .

FEIEFEBAT, AR B BAEMEM.
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6.4.1.2 H#

FERZHET, TR E SR 24 DPWM B, MG S AP ARSI BT Bk E AL
A as A AT A o IXA] DASRE— AN e, X ACHE PRC 2N HARA .

FRAE AT LR F SR AN  EULIEOLT, JERasf 22 & F P  DPWM  BEBURARAL O 2R R A28
o XX MR H .

AR B QT TR -

Phase Shift

DPWMO Start of Period DPWMO Start of Period

Period Counter //
> —>

DPWM1 Start of Period DPWM1 Start of Period

Period Counter //
>

Phase Trigger = Phase Trigger Register value or Filter Duty

Kl 6-23. %
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6.4.1.3 DPWM £ %=

ARG TR A — DN IE S E SRS, T, &4 DPWM A al SkzEh i ML, X Py
ML A MR TE, (B2 18] AT I o) f i HL 2% B R A A R R R 4

K 6-24 BoR T A

Multi Mode Closed Loop

Start of Period Start of Period
1 |
Period } > >
| |
Period Counter | |
| |
| Filter controlled edge |
| |
| |
DPWM Output A | |
| |
— T
Event 1 :’—h :'—h
| |
Filter Duty (High Resolution) | > | P
| |
Cycle Adjust A (High Resolution) 3 > 3 <«
Adaptive Sample Trigger A E +— > E <+—>
I I
Adaptive Sample Trigger B ] <+—> i <+“—>
I I
Sample Trigger 1 i—» i—>
] ]
Blanking A Begin —> —>
To Other | |
Modules Blanking A End —> :—>
| |
| |
| |
| |
DPWM Output B ! !
| |
Event 3 (High Resolution) } } »
| |
Filter Duty (High Resolution) i > i >
| |
Cycle Adjust B (High Resolution) | <«— > «— >
1 1
Sample Trigger 2 : > E »
] ]
Blanking B Begin | > | »
I I
I I
Blanking B End ! > ! >
To Other i |
Modules Phase Trigger 5—> 5—>
| |
Events which change with DPWM mode:
DPWM A Rising Edge = Event 1
DPWM A Falling Edge = Event 1 + Filter Duty + Cycle Adjust A
Adaptive Sample Trigger A = Event 1 + Filter Duty + Adaptive Sample Register or
Adaptive Sample Trigger B = Event 1 + Filter Duty/2 + Adaptive Sample Register
DPWM B Rising Edge = Event 3
DPWM B Falling Edge = Event 3 + Filter Duty + Cycle Adjust B
Phase Trigger = Phase Trigger Register value or Filter Duty
Events always set by their registers, regardless of mode:
Sample Trigger 1, Sample Trigger 2, Blanking A Begin, Blanking A End, Blanking B
Begin, Blanking B End
K 6-24. DPWM £ #3031
LT, 2 F 4 MK,
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DPWMB  mJfEzz e A A S R R R MOk T8, UL ZE#ER  100% Rk Seisq7 & il s dii.
DPWMA i1 i L 7t

i+ DPWM B ) E TRt R K, KIIEER B FF4AFERE B 45wt r] H T R TS .
4R, TTLLYE DPWM B - f# F B #H % B,
6.4.1.4 DPWM i$4R#

P AT SR RO, Jeh DPWMA F1 DPWMB HIKFEARIR] . BEFE TSR HARAL, ik 2 8] (5B X
I 1) RE DR FF AN AL o

SRS RO Y 7 SEBLAN PWM B E T PRI 1L, a7y 6.3.3.2 . BRBEalan ™ B s :
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Resonant Symmetrical Closed Loop

Start of Period Start of Period

Filter Period -

Period Counter

Filter controlled edge

DPWM Output A g

Event 1 P
Filter Duty — Average Dead Time

Y \

A\ 4

Adaptive Sample Trigger A <> ol
Adaptive Sample Trigger B PR
Sample Trigger1 ——»
To Other Blanking A Begin % '
Modules Blanking AEnd +—

DPWM Output B

Event 3 - Event 2 . ’ Ly
Period Register — Event 4 -
Sample Trigger 2 > >
Blanking B Begin > >
To Other Blanking B End > >
Modules Phase Trigger ——» Ly

Events which change with DPWM mode:

Dead Time 1 = Event 3 — Event 2
Dead Time 2 = Event 1 + Period Register — Event 4)
Average Dead Time = (Dead Time 1 + Dead Time 2)/2

DPWM A Rising Edge = Event 1

DPWM A Falling Edge = Event 1 + Filter Duty — Average Dead Time

Adaptive Sample Trigger A = Event 1 + Filter Duty + Adaptive Sample Register

Adaptive Sample Trigger B = Event 1 + Filter Duty/2 + Adaptive Sample Register

DPWM B Rising Edge = Event 1 + Filter Duty — Average Dead Time + (Event 3 — Event 2)
DPWM B Falling Edge = Filter Period — (Period Register — Event 4)

Phase Trigger = Phase Trigger Register value or Filter Duty

Events always set by their registers, regardless of mode:

Sample Trigger 1, Sample Trigger 2, Blanking A Begin, Blanking A End, Blanking B Begin,
Blanking B End

K 6-25. DPWM 14X R,

TEREAA PN, 2 0 BB OO R A A . RSN, TC L DRI AR DRI e S R R A
WM. L, WORBEASEIXEE, &40 DPWM 5| BIRIS AT I PR 3N I — 2. Oy 142 JE X
A, CaRm DPWM 51 RIESEIX I 18] i) P ME A JER a2 o BRIk, XA 51 2 A A [ ) 0
1) ANE U0, SE DI R AR 2 [ 5E (K. 5 A WIOT A A A E — B [ € v 2 DPWM A (¥ BT+ .
B f5 5 T MR B #o - BemE— ¥
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6.4.2 =FAE

=T AEA A PFC MR R A E M . FELEIG AL T, PWM kb SR 72 I i, A2 M
PSRRI T iR . E =AU, 4T DPWM-B ATHT. =M slin T B s

Triangular Mode Closed Loop

Start of Period Start of Period

e
>

Period

Period Counter

DPWM Output A
Sample Trigger 1

To Other Blanking A Begin
Modules Blanking A End

E

—»  Filter controllzzd edge

DPWM Output B

Cycle Adjust A (High Resolution) <> <>
Cycle Adjust B (High Resolution) <> <>
Filter Duty/2 (High Resolution) —> —Pp '
Period/2 > >
Sample Trigger 2 > —————> i
Blanking B Begin > >
To Other Blanking B End > >
Modules Phase Trigger +—» L

Events which change with DPWM mode:

DPWM A Rising Edge = None

DPWM A Falling Edge = None

Adaptive Sample Trigger = None

DPWM B Rising Edge = Period/2 - Filter Duty/2 + Cycle Adjust A
DPWM B Falling Edge = Period/2 + Filter Duty/2 + Cycle Adjust B
Phase Trigger = Phase Trigger Register value or Filter Duty

Events always set by their registers, regardless of mode:

Sample Trigger 1, Sample Trigger 2, Blanking A Begin, Blanking A End, Blanking B
Begin, Blanking B End

K 6-26. =R

=N, PrA IR SN, UL E RO 2 KA. HENAEA M A S AR E T K E
FEAf A SR HERA B AR FET SN (8] O 2R A S, BT St w i o A 25230

6.4.3 FIAEE
AP 5 I BRI, (LA ) E A R . JE USSR N, DPWM A FRENRE e AR, -7t
W RS, WERE S FE. DPWM B [ FIESREE DPWMA 1 - FHSRRTTE, — 3 2 18 f#0h
B [ 52 (BB IX BT 1) o RTVE R T T s «
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Leading Edge Closed Loop

Start of Period Start of Period

Period »

Period Counter //

DPWM Output A

Event 1 >
Filter Duty (High Resolution)
Cycle Adjust A (High Resolution)
Adaptive Sample Trigger A
Adaptive Sample Trigger B
Sample Trigger 1
To Other Blanking A Begin
Modules Blanking A End

4

vy
vy

A 4
v

DPWM Output B % %

Event 2 - Event 3 (High Resolution)
Event 4 (High Resolution) —

Sample Trigger 2

Blanking B Begin

To Other Blanking B End
Modules Phase Trigger +—» —>

f
f

v
\ 4

v
v

\4
\4

Events which change with DPWM mode:

DPWM A Falling Edge = Event 1

DPWM A Rising Edge = Event 1 - Filter Duty + Cycle Adjust A

Adaptive Sample Trigger A = Event 1 - Filter Duty + Adaptive Sample Register or
Adaptive Sample Trigger B = Event 1 - Filter Duty/2 + Adaptive Sample Register
DPWM B Rising Edge = Event 4

DPWM B Falling Edge = Event 1 - Filter Duty + Cycle Adjust A -(Event 2 — Event 3)
Phase Trigger = Phase Trigger Register value or Filter Duty

Events always set by their registers, regardless of mode:

Sample Trigger 1, Sample Trigger 2, Blanking A Begin, Blanking A End, Blanking B
Begin, Blanking B End

K] 6-27. RHSHER,
MIEHEAR TR, W BRI R shaS Y, TR 2 Y 5 7 B5 3 260 & BT 4a R0 45 R VA
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6.5 TFfitss
6.5.1 Efrasmgt
6.5.1.1 CPU 77 2% Mg A iy

FESR e AL )S, B A WA B FLES, W R PR

6.5.1.1.1 fFFfE#smest (RO#E/E)

Hhik KA CEFD R
& 32 RS AT B 32 X 8 31% Row
0x0004_0000 — 0x0004_7FFF 32k T INAE 1
0x0004_8000 — 0x0004_FFFF 32k TEF A 2
0x0006_8800 — 0x0006_8FFF 2k Bl INAE
0x0006_9000 — 0x0006_9FFF 4k HdE RAM
6.5.1.1.2 fEfEasH (IE#HR1E)
1E5]1 5 ROM F2 744 0] (N 7 dE AT #51] , ROM e B 41~ s R A-ifh 7«
Hiik KA CEFD R
0x0000_0000 — 0x0000_7FFF 32k FEFFINTE 1 (5K 2)
0x0000_8000 — 0x0000_FFFF 32k FEFFINTE 2 (5 D)
0x0002_0000 — 0x0002_1FFF 8k 5|5 ROM
0x0006_8800 — 0x0006_8FFF 2k BRI
0x0006_9000 — 0x0006_9FFF 4k HiE RAM
6.5.1.1.3 fFiEASLN (REMHM L)
Huhk nE (S
0x0012_0000 - 0x0012_00FF 256 g E H
0x0013_0000 - 0x0013_00FF 256 =R
0x0014_0000 - 0x0014_0OFF 256 ADC
0x0015_0000 - 0x0015_00FF 256 DPWM 3
0x0016_0000 - 0x0016_00FF 256 TR AT 2
0x0017_0000 - 0x0017_OOFF 256 DPWM 2
0x0018_0000 - 0x0018_00FF 256 A/ R O 2
0x0019_0000 - 0x0019_00FF 256 TR 1
0x001A_0000 - 0X001A_OOFF 256 DPWM 1
0x001B_0000 — 0x001B_00FF 256 AR O 1
0x001C_0000 - 0x001C_00FF 256 JEHAE O
0x001D_0000 - 0x001D_00FF 256 DPWM 0
0x001E_0000 - 0x001E_0OFF 256 s/ R 0
OXFFF7_ECO0 - OXFFF7_ECFF 256 UARTO
OXFFF7_EDOO - OXFFF7_EDFF 256 UART1
OXFFF7_F000 - OXFFF7_FOFF 256 I TS A% il
OXFFF7_F600 - OXFFF7_F6FF 256 PMBus #% 1
OXFFF7_FAQO - OXFFF7_FAFF 256 GIO
OXFFF7_FDOO - OXFFF7_FDFF 256 I 2%
OXFFFF_FDOO - OXFFFF_FDFF 256 MMC
OXFFFF_FEQO - OXFFFF_FEFF 256 DEC
OXFFFF_FF20 - OXFFFF_FF37 23 CIM
OXFFFF_FF40 - OXFFFF_FF50 16 PSA
52 B KA © 2013-2017, Texas Instruments Incorporated
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Hi A Btk
OXFFFF_FFDO - OXFFFF_FFEC 28 A4 (SYS)

BN IOFEF BT MR T RGNS EEER A 0 25 A7 2 AL 5E o
6.5.1.2 55 ROM

UCD3138064 17— 8kB 5| T ROM. It5|F ROM 3 #¥F:

o iEit PMBus F#EF

o IR

o KIEFME A AR AT AR

o HBHF AT R N AT

o BkERAFfREMGI SRR

o REGFAVEAL, DMEZEMFRFINAE 1 8 R INAE 2 PUTHET

SEAN 2 HHA TR ROM. 515 ROM MBI, SR ERFINAE EHATRA. a0 R iy
P INAEHFE— BT 2kB ARIRFE R, %R il R B N AR Y NS A B 0. X RVHEH HE
MBI GFEF . WRRYIRIGARL, AT — S HAR R, e I E . EATREA
E X G FREFR, R HRETAAMER . SERENREMAL T B 6-28. “HBEERTING UEWREINAT
#@Eﬁ%%g?mFW?z&?ﬂﬁowwm“%%%ﬁ?%ﬁ?%%%ﬂﬁzﬁ$mmommm,mﬁl
DA X o

Device Reset

Does Program Flash 1 have a
BRANCH instruction at the
beginning?

Is there a valid checksum on the
first 2 kB of Program Flash 1 or all
32 kB of Program Flash 1?

Does Program Flash 2 have a
BRANCH instruction at the
beginning?

Yes

Is there a valid checksum on the
first 2 kB of Program Flash 2 or all
32 kB of Program Flash 2?

Yes

y

BRANCH to

Is there a valid
Program Flash 2

checksum on all 64 kB?

v

BRANCHto | _ Yes No
Program Flash 1

Stay in ROM

\d

K 6-28. KRIFITEALRAZEE

JiAl © 20132017, Texas Instruments Incorporated [ 53
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WRAFER QIR EA, W5'S ROM 4T, mli@id PMBus #0452 4. XEEIhRE R ik
A AN%E UCD3138064 HHIFTHE ksl E . @HIHN T, XL TEERF FERIBERFING, Fra
ASTERFHAT

6.5.1.3 E| 5 SfEF
W bRTiA, ffH 2kB =% 2kB PL_ERIFE R INAEAE B 5l SR 2 AT RESEBL . X AT LA 5] S ROM ANfE
SRR, B
o AT UART F#FEF, XAFT UCD3138064 5 FEHLIGES Y AR I H:
o NE TR, XXTEFBOEH P RS 7 e A .
o A[FAHLHER] PMBus T #;

6.5.1.4 NFEHR
UCD3138064 E &M B 8T8 e BB Gt MINEwmEE . A, BN RAEST 7B E, AR
M) 2 A R mT DUR . IBRC & T FRuEE2E, I TFAEBIE NG RS2 N EIA . XA LESRE
DA 72 R P B A 3 KR B AR R 25 2R A XS

6.5.1.5 [FI:EHE MOSFET &3 IDE i1

UCD3138064 i F T4k a5 i 2% MOSFET PHAer N B85 . BAMWRIE:
o [EBEE 2 MOSFET £#Hk
o HMEMEIH (DE) IHH

AR, i Bl OIS, XATURRETRE . XREN R, TR AR [E D R
MOSFET SERf A& AEw WM. i S@En AR, WReS ThimE L, SECHIEEN BT,
B B PUXFEN, RAEERIEEERA 2R BIE 2 5, AREFTFFRIP RS MOSFET. JEHMN
ZZISFTIF[AD B %% MOSFET, LBk G0 B4 H e T b . {6 FH [R) 20 807 8% MOSFET RHZ A LUk T
PEE AT TR (1 BT T [F 2D B R4S MOSFET .

AR, [F2PEREE MOSFET  [WEURF@EE A2 Vi Vou ARIZEM 5 (D) MR,
UCD3138064 H ] IDE ZHIREE K Vi, T Vo 208, FK I S8 1 D Hisdh Ak, A
FIX e B E AR R DR 2 MOSFET SRy 8] .

LA

54 B KA © 2013-2017, Texas Instruments Incorporated
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7 NN SEREANAT R

I
AR R 4 HMEBAE T T1 AANE, T AR A e B . & R A TTfE T
AR AE M T HRA . % NIEFF I T2 R REW S, AR RGETIRE

7.1 NMAER

UCD3138x A —HEE it m itk aesh ik, &H T S&FAFERHEIE FH, SN65HVD101 # 'HVD102
K 20 515 RGB #%& (4 mm x 3.5 mm QFN). 2y T{FX AL MM, T & LA 5B dE T
BA MEL, DUBRIZE &M SA, SN65SHVD101 #1 'HVD102 %] 20 5| RGB #%: (4 mm x 3.5
mm QFN). FFxf & AME LR HE AR T T R -

1. /R ALHYRTIRE M A DR EVM BEAE.

2. EVM Hi P fem, & EEEL PRNE . A RTE R DR R SRR PR A BT IR

3. A ARG S B R T

®7-1 NAHER

M EVM 8

I EVM JEoR T H UCD3138x $e4 R F B3 1) PSFB BELIR/ B B ISEEHLds . 15 #1581 BA A MERH PCMC
SHl. XMOTEARETE -GS MR AR, HIRM T kE PCMC WEEM A BIERT S, Witk TR, ke
AR 2 fFFRE, FEBEMEA BT T AT SR E A 45 IR RS, i IR P06 2 1 1 58 SU3hfg GUI, LB
FR P A [RIREAL F0 £ 2 1) Th B (RT3 vk 7 %6 . 1% EVM $:3Z2 350VDC £ 400VDC BTSN, FF4HaiE
12VDC, A ii#m i ThER v 360W Bk f Kf H LI 30A.

% EVM JB7R T8 ] UCD3138x 2411 HIR FH B 745 ) LLC W HRFHF ELIR B R L e i . I T 7R b, &%
LLC i¥dpstanae | EMARRIZAT. T ATHRAEICR A 43R AT, 7 LRS- % 20 00 1 5 SCahRe GUI, LA Bh A P AN R £F 0
WA S ThRE IR B R %2, 1% EVM #:52 350VDC £ 400VDC KIEMIAN, IEML4iE 12vDC, Hris
o ThE N 340W B KM H HLIT N 29A.

i © 2013-2017, Texas Instruments Incorporated M St A R 55
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7.2 HAIRIA
HE AR T PSFB EVM ELJ/ B FE G 4 g

Q7

™ L1
| m +H2v
| Lyl
4|
D ? =C1 SRL
|_pri |
— | ORING
| ’,‘ CTL V
| ® |—{ " vout
c2 _
| o -
2
N [
Current
Sensing

ISOLATED
GATE Transformer SYNCHRONOUS
GATE DRIVE
R R
g =
AR HE
o o a gl g

UART!

Vref" Duty for mode - +| DPWMO | —opwwos

switching =
Yot ] Eppco CLAD CPCC
|| DPWM{ | —oPwine

>

—DPWM2A

Load Current | DPWM2 —DPWM2B
. —DPWM3A
Lpri < EADC2 PCM DPWM3 | owmas

AD00

lout

| ACFAIL_IN
ADO01
1_SHARE AD02/CMPO ~ ACFAIL_OUT
Vout —{ ADO3ICMP1ICMP2 -
AD04/CMP3
lowt —  ADOS/CMP4 ~ ORING_CRTL
Lei =T ADOICMP5 | onort
temp = ADO7/CMP6
vin -H AD08 1-P_GOOD
VA — AD09 >
<>

7-1. MM

56 i SEitEFAG R
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721 WifER
R T7-2. INFE A

2% Kft REOAE S RE ap
AR BIUEEE, FTE MR S HUILE Vin=400V RIFRBEERE N 25°C & T .
Vin AN EDEEE A IEHIBAT 350 385 420 \%
Vinmax BN HLE TESE 420 \Y
lin LPANG M Vin=350V, i ik 1.15 A
Istoy st € TPANGERY i HZ OA 30 mA
Von pa— Vin Fﬁ% CREIR GRS T 2 4 N LD 340 \Y
Vhys Vin T+ 360 \Y
R 7-3. fr FHE
¥ KAt Ry MR OBE| an
BRAEERBISEE, FTE HAR S HUO1E Vin=400V M BEERE N 25°C & T .
Vo i H LR 8 AR i th T AR AR 12 \Y
Regjine R IR 2 B 360 < Vi, <420;: lo = lomax 0.5 %
ReQioag MR FiEHH: 0<I1o < lomax: Vin =400V 1 %
A BRI 5 () 5Hz % 20MHz 100 mVpp
lo v HLIR 0 30 A
n AHREAF AT 12 Vo =12V, lo = 15A 93%
n PWM ZVS BT a3 Vo =12V, lo=15A 93%
n TR A 0 1 Vo =12V, lo = 15A 90%
Vadi i Hh A A Y 11.4 126 V
Vi M 245 ] 3 o 1ApS I 50% FEBTER, 2A B E AL +0.36 \Y
tsettling kA ] o b (] 100 us
tstart gt _E T A Vout (1] 10% % 90% 50 mS
b R 2| %
fs TFIRAIAE I Vi A 1o EH 150 kHz
Ishare F It S AR 50% - I 1%k +5 %
¢ WEEAHAN 10% - i 513K, 45 I3
G TR A B 10% - i 513K, 10 dB

(1) MBS LOpF 88 A1 0. LuF Pa) & i 75 2 S )k gofn gt s
7.2.2 YR

7.2.2.1 PCMC (& HEFENIEH]) PSFB (MHEEM) AR B LA

UCD3138x PCMC PSFB #4#ugs R EL B AL S N KB C R, RS S E A 9H.

o DPWM WGtk - X504 5 i A EH b Z7 A7 s B B DL UCD3138x A st #i #h T IE A MOSFET %
e LB EHI. XH4eRr MOSFET F[AD B < M IEFIARA S &R, DL PCMC — 2 IEH
BATT RIS SN E .

. ZFCMC g?ﬁﬁ@c - X R DT AR AR B, DUAAER) PCMC N SRR AN ) DPWM 5] I 0 S

EREI,

7.2.2.2 PSFB K DPWM #4441k

UCD3138x DPWM #MECN & M AN F] I #h #hR fE R G . PSFB FCEH A DPWM 1 P9 82 1% 52 T4 A A2 1k
B, A RRIZERI AR, ESH (UCD3138x v rIRAM T .

PSFB (1 D)2 2 JE 3 1 F Fr s
i © 2013-2017, Texas Instruments Incorporated WA St AIAG R 57
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VBUS

PRIM
CURRENT

I_pri

T

L1

m— VouT

ISOLATED
GATE Transformer
HEEE
gl g g S
= 3 3 =
ol ol ol a
al a a o

MV
R2

SYNCHRONOUS
GATE DRIVE

DPWMO0B
DPWM1B

Bl 7-2. JR#E - PSFB D&%

58
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Rt PSFB {5 S0 T s

3A- QB1
(DPWM1C)

3B-QT1
(DPWM2C)

2A-QT2

( EDGEGEN)
2B- QB2

( EDGEGEN)

o

X106

QY3

Transformer

® X3

Voltage

1B-

X2

QSYN1,3

0B-
QSYN 2,4

DPWM3AF

DPWM3BF I

DPWM 2 AF

DPWM 2BF

Current

7.2.2.2.1 DPWM [@#

Peak Level

X1,X2,X3 andY1,Y2,Y3 are sets of moving edges
All other edges are fixed .

7-3. X4 PSFB 155

A Folar4% DPWML 43 DPWMO, DPWM2 A5 %] DPWM1, DPWM3 [F:%] DPWM2 (Y2 FE#

FHD -

Dpwm1Regs.DPWMCTRLO.bit.MSYNC_SLAVE_EN = 1; //configured to slave
Dpwm2Regs.DPWMCTRLO.bit.MSYNC_SLAVE_EN = 1; // configured to slave
Dpwm3Regs.DPWMCTRLO.bit.MSYNC_SLAVE_EN = 1; // configured to slave

DpwmORegs.DPWMPHASETRIG.all = PWM_SLAVESYNC;
Dpwm1Regs.DPWMPHASETRIG.all = PWM_SLAVESYNC;
Dpwm2Regs.DPWMPHASETRIG.all = PWM_SLAVESYNC;

LoopMuxRegs.DPWMMUX.bit.DPWM1_SYNC_SEL // Slave to dpwm-0
=0; /I Slave to dpwm-1
LoopMuxRegs.DPWMMUX.bit.DPWM2_SYNC_SEL // Slave to dpwm-2
=1;

LoopMuxRegs.DPWMMUX.bit. DPWM3_SYNC_SEL

=2;

JRAL © 2013-2017, Texas Instruments Incorporated
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ik DPWM LR A Arasfl A, POXHE A0 AR BRAES AW, B R pH e PSFB EVM
(W

7.2.2.3 MEERES

FE PR ERANME S E FER . DPWMLCF 1 DPWM2CF 135 ] TiX 5| . DPWMCXF 15112 M
DPWMx &R & B s S, W 7-4 iR,

Cigital Cornparator | LD riggers when DFWH Count exceeads time input

Eoxes on left ([ Perind jare DRV reqgisters
DFWI Count
E“;"‘,.." I'I ‘: Y
——Filter Period - 1 . L", \ Di:{?’l DI
- Counter =
| eriod | SR 2 ) s E Counter
Frame Sync-m
[ Event 1 ’-—» > Dmr— 5
= e B ST N PIE
l Ewvent 2 i——' j ij"—* P
a4 i
pils = L ot =
] Event 2 |—-> > S
Q -
. = DPYWIWB——-
Event 4 -l
| - Configurable o D R
| Cyrle Adiust A }—» Tirming
Logic
] Cycle Adust B -
——Filter Period——— m|
—Filter Duty ————-
yile Adjust———m
Sync FET Duty——m
] Blank & Begin |—>
] Blank A End |—>
A A4
] Elank B Begin | - D .l
| Q—LDFWAC—e
] Blank B End l P e
>—l-vf," | __»":4. R
EE— 'E“r.:-l,:*. E;i?s l,:'y'[l c - _BC
FrAC
Enable
[ Sarmple Trigger 1 } j D Sample Trigger 1—————
| Sarnple Trigager 2 ' .o sarmole Triaaer 4
= | .__’i;l sample [rigger d———w
l Fhase Trigger } .j :{'"_j:j;-.&—Pt'uaae Trigger———————

7-4. HREERE S
Kb b, SXEAE S IE R T A LR, A A B 2 R T A i el ) DPWMB3A AT 3B 5[ fl:

60 N St A Ji © 2013-2017, Texas Instruments Incorporated
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Dpwm3Regs.DPWMCTRLO.bit.PWM_A_INTRA_MUX = 7; // Send DPWM1C
Dpwm3Regs.DPWMCTRLO.bit.PWM_B_INTRA_MUX = 8; // Send DPWM2C

T X 8615 S92 b FAE N HAEE TN 2, itk #define #FRA EVS #l EV6. H TG LS S (1
AN BT R :

/I Setup waveform for DPWM-C (re-using blanking B regs)
Dpwm?2Regs.DPWMBLKBBEG.all = PWM2_EV5 + (4 *16);
Dpwm?2Regs.DPWMBLKBEND.all = PWM2_EVS;

Period Start Period End
: Controlled by DPWM1 Blanking register 0
: Blank B Begin Blank B End :
| / (
3A- QB1 ' I
E 6
( DPWM1C) |__|Even 5 | Even ! | |
____a ______________________________ Fe————————————————
3B-QT1
( DPWMZC)_ES [Even's Even 6 [

]
| \ [
| Blank B End Blank B Begin |
|

Controlled by DPWM2 Blanking register |
7-5. JHRR B BFE R
kXt DPWML [fiE A AR . 5icfE, DPWMC EE MK B ai /7 23k BU 515 B

7224 WEIAES

DPWMO F1 1 HWWENIEFHN. PCMC fitkES k) &ZEWHE DPWMOA Fl 1A. MM
DPWMOB #1 1B NI T FP %4 MOSFET . tHFI) PCMC fit kG5 =8NS HT DPWM2 A
DPWM3. DPWM2 #1 DPWM3 % B ANIEH AR . DPWM2 Al 3 #E, ST T4 T NGRS
G5 AEBIXPNME S EH P ZE DPWM2 Fis kB, R4 #JEE DPWM2 f1 DPWM3. i H
FOPAREE R

I+ DPWM2BF HI_EFEFFE DPWM2A
HiE DPWM3AF [T [ 5¢] DPWM2A
JHI+ DPWM3BF K L /B DPWM2B
HiT DPWM2AF [T #5551 DPWM2B

i © 2013-2017, Texas Instruments Incorporated N SZht A e 61
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Period Start Period End
| |
3A- QB1 | |
(DPWM1C) - | | |
3B- QT1
(DPWM2C) | [
2A- QT2 I |
( EDGEGEN ) : | f : |
2B- QB2 | Lol |
( EDGEGEN ) I | (11 I [
] LI ]
1l ]
B B [ [T AR N e I
1A LI I : : I
1B- ‘ T | _,—
QSYN 1,3 i: Y2I+| - °
I X2 |_L I I £
0A I [T | I I o
1 H — 1 1 :
QSYN 2,4 i x1é!! £ | 83
[=
DPWM3AF | | H i | | gEE
1 1 E 5
| : I I W] S %
DPWM3BF | |,| i:: . | s
| i 1 | £
DPWM 2AF | I | )
L1 2
: i J — g
DPWM 2BF I i" | i I
: : Peak Level
Current | |
1
I Chopping point Chopping point !

X1,X2,X3 andY1,Y2,Y3 are sets of moving edges
All other edges are fixed .

K 7-6. HrahBME T
W R AR AR IR N TS A
Dpwm2Regs.DPWMEDGEGEN.bit.A_ON_EDGE = 2;
Dpwm2Regs.DPWMEDGEGEN.bit.A_OFF_EDGE = 5;

Dpwm2Regs.DPWMEDGEGEN.bit.B_ON_EDGE = 6;
Dpwm2Regs. DPWMEDGEGEN.bit.B_OFF_EDGE = 1,

Dpwm2Regs.DPWMCTRLO.bit.PWM_A_INTRA_MUX = 1; // EDGEGEN-A out the A output
Dpwm2Regs.DPWMCTRLO.bit.PWM_B_INTRA_MUX = 1; // EDGEGEN-B out the B output

Dpwm2Regs.DPWMEDGEGEN.bit.EDGE_EN = 1;

4 1~ DPWM ¥Ji%E T EDGE_EN fi7. XM TH{RITA 1S5 % d DPWM B B A AH [R5 1818
)5 6 MRS S 7-7 s

62 M STt AIA R KA © 2013-2017, Texas Instruments Incorporated
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Period Start Period End

| L
—

3A- QB1 |
(DPWM1C)_:_| |
3B- QT1
(DPWM 2C) |

2A- QT2
( EDGEGEN )

2B- QB2
( EDGEGEN )

Y3

X3

1B-
QSYN 1,3

.

JIPE) NP DENPEN S —_—

X2

0B -
QSYN 2,4

-r——=-10—"nm-|——-

-— e e - e ] - ——

X1

—_———tem e O — = —— -

— —

Peak Level

— L

Current

Chopping point Chopping point
B 7-7. &J5 6 MG S

TEE DPWM2AF )N a5 X1 #xT#E, LA DPWM2BF ) TR/ a5 X3 ¥sxf#E. DPWM2AF F1
DPWM3AF [ B9 B (A I 4R 51 il . X IERh IR R @ ik . 3 B IR A A — PRk ThRE, W%
#] DPWM2BF (X1 #1 X3) LLK& DPWM3BF (Y1 1 Y3) H EFHE. e 3 — H4k 2 (ki fiA
[ A5 2 [A AEf [A] . DPWMO 1 DPWM1 thff FHIX — Dh gk X2 1 Y2 {55 . HHAR 2 4~ DPWM 1] ik
XSG 5 B A AN R FE X B ]

P A )t T S P (R R A U . AEBRTS DL, DB ARt B B DPWMxAF N BRI RN P o

i DPWM ¥ECE AIEH R, A CBC. WM T /MBI #ME, DPWM1A 1 DPWM1B HT7&
BRI BOG A Mz g AT B AL . IR KA PCMC g, AT —FE, FH4 2 f1 3
R VR 38 5 U AL B

7.2.25 PCM RGWHak
PCM (IE(EH ) & UCD3138x WI—IEHACE, WAZFAING . XER A T WG AE d A = i o 2%
AN [F SN B i1

7.2.2.5.1 PSFB g7 FIyEN #0491 FH

ZANATEI AT E PSFB . PCMC R RS, AHEA B A AR EME S o 1 9 A il 45 n] 4 FH AR
B A, Ho R N a2 B8R R i R Y g . FEO I FE1 5% A KB IEI S —E A, (HEREAR
S BIPEP AR 2,

FEO — Vout — HiJ L3R %

FE1 — lout — HLRIR K

FE2 — Ipri — PCM

£ PCMC 30, FE2 Fi+ PCMC, iy H B BE & A TR AR S . WS CPCC [al 448
P EAE AR A, HoB )R BRI, SRR S
7.2.2.5.2 UM HTEI

WG AP FL AN S P EE () DPP. s . JEJEPS . PRI ZERE s, ML ik 2 M 24/ DPWM #ith,
Foo KWK 7-8 fios.
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lpri PCM Loop [ | Fault| |
Comparator Mux Mux
0 DPWM
Vout Voltage Loop [ |Loop ||| Ramp < Loop m
Filter Mux Module Mux
Front
End

B 7-8. UEAE AL A I Th e

FiE AN S Sk S SRR I AN B A . BRI Tk — MG IR SR . XA R 0% B R
P, DUERGMERI . AT PCMC  LLE AR B AME R S50 0 M3 T et . MR K T oI st
I, APCMC {55 i<KikZE DPWM, P4 Zaui il /o ik it Zift:

DPWM = AN SRS 5 AT TR RS . 5 AR AT REAR ), XL T, R
DPWM iyt i AR5 KR 5l . RERIBTER 1] B% /2 32ns.

JEP RS IEHILE, PCMC WAH L %S . LoopMux.PCMCTRL ZifE#¢H1 ) PCM_FILTER_SEL i Jf T #%
SRR O B () E R % -

LoopMuxRegs.PCMCTRL.bit.PCM_FILTER_SEL =0; //select filter0
W D R e B, JEAE 1 AT 1 AR N HRAE I B AT, JF¥ EADCDAC W E N . 2%
B K T AR AERS, JEBE 1 W T4k PCM RIUR s {E -

LoopMuxRegs.PCMCTRL.bit.PCM_FILTER_SEL =1,
/Iselect filterl for slope compensation source

RN, RAMPCTRL & A7assfa 2 Mk it iric & . %% PCM_START_SEL #E N a 1,
DU eI AR REME AR R SR H . 48R, 40 B RAMP_EN fif.

DAC_STEP arf7#s it BAMERHE RIS . 298, % DAC {H LMRHF AL,  BH i 0 Z007E FL It 0 51 v 1 )
THERER . K2 IR Fe 8] DACSTEP (124K WH o .

m = LIZRBERD Ay 07 B B2 5

ACSTEP =335.5 x M

ARZE CilE, MALIS T oA

#define COMPENSATION_SLOPE 150 //compensation slope in millivolts per microsecond

#define DACSTEP_COMP_VALUE ((int) (COMPENSATION_SLOPE*335.5) )
/Ivalue in DACSTEP for desired compensation slope

FeCtrlORegs.DACSTEP.all = DACSTEP_COMP_VALUE;

] eI 7 EEE RAMPDACEND #1728 1% B A U 45 R AE .

WAh, BFEAE EADCCTRL Zififeti%® D2S_COMP_EN f7. X AJLLSZHN i b i s ThRE £ 5. N faish
W, B ER A NS, {52 DAC Ml EADC FUKZS 2 (Al EBEMSL R Z85I. (B2, PCMC ELE28 2 Fis
K. Rk, ABEME 7-9 st iTisi.
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AFE_GAIN
3-AFE_GAIN

6 bit ADC
8mV/LSB

N

EAPO

EANO|

> . Signed 9 bit result
Averaging > (crror) 1 mV /LSB
Y

SAR/Prebias

Filter x

i

CPCC

10 bit DAC

1.5625mV/LSB e Value

i

Differential to Dither
Single Ended

4 bit dithering gives 14 bits of effective resolution
97.65625uV/LSB effective resolution

Y
| Absolute Value 10 bit result
" Calculation 1.5625mV/LSB

» Peak Current
+ Detected

Peak Current Mode
Comparator

Bl 7-9. i LA DIREE )
U fE AN, EADCCTRL Hff) EADC_MODE i M iZ W& N a 5.

WRIG, WEEBRENE SRR HE . SEZBEHSRE 1~ APCM i\, HEH 3 1 Hik.
B, A2 E APCMCTRL F1f) PCM_FE_SEL A7 LLidk 33 545 FH A 1 i -

LoopMuxRegs.APCMCTRL.bit.PCM_FE_SEL = 2; // use FE2 for PCM */
WAZiEE PCM_EN 17,
LoopMuxRegs. APCMCTRL.bit.PCM_EN = 1; // Enable PCM

)5, A% s £ % 5 25K APCM 7 &% %] CLIM/CBC 15 5 5| DPWM. 3£ 4 4 DPWMxCLIM %1%
#%, A DPWM ffH—A. LAERN 78 i E ANALOG_PCM_EN i, LUK PCM fillfE 5 584
DPWM Lf) CLIM/CBC {55 %, ARIE XM KB ERE, ESREHK EVM 4. ik
PSR, Il AR E R DPWM. B89 28 A AT iR AL B AR AR 21T, TSRl 5 EVM HIE T RE

DPWM I FH T RlUE R E 5. XML E AR FECTRLXMUX &8 rikst. —HiKE
DPWMx_FRAME_SYNC_EN fi7, ¥ 3ERIEAE DPWM JEJH I TF a6 9 fil &

7.2.2.5.3 UEfH B (PCM)
A b U — AN AU A A, (B T DA AT AT w7 o A5 FH A Ak
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7.2.3 MHHIZ

Fle Edt Wertical  Horigficg  Trig  Display  Cursars  Measwe  Math  Ublbies  Help Fle Edt Vertcal  Horigfeg  Trig  Display  Cusors  Measwre  Math  Utities  Help

1 Cuisl Pos
0.0V
Cuis2 Pos

v

e s S

A ?—LJ‘—Q—H—!‘—H—!—Q—H—!—H—‘L—!—Q—H—-

[ M

30A 13k, SyncFET 4]
Bl 7-11. Vour 323

Fovi b ilviily ooy g Tl g by o L]
CF it

1A-16A-1A Vin = 385V
7-10. fhEkBES

60
180

£ b
o
g %
300 Frequency 100k
Kp = 14000 Kd = 2000
Ki =300
Alpha = -2
B 7-12. PR
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7.2.4 HPFEMHFEEN
o 3.3VD Fll 3.3VA #MNIZIE R AT REFEUL 28 4F 5| I A4 B JE — N AN 4.7uF A5
o BP18 MNiZH —A> 1uF AL

7.25 fifEg

7.25.1 ZRHEHAAGETErE
o SR SGND. BIHZENR (0 4 EHD . UMEA —ANEER SGND T i a7 %
17, XA R AT BT K.
o EXFEMEE EARRPRGE, NHZRAEKBEES. A EAISEAFR ESL A ESR, AR AEAR

[F] FRY AR 1 5
o ERTERN AN EROK L, KIXELEIIANR, Sl SR F HAE A N0 A g
LR o

o ADC BN 28 PR EE AR L FEL B 75 B R N R R A B IR R 548 GPIO. PMBus 1 PWM 8 K
R N BUT HL S IR IR B AR s R A R B2 P, S 75 S 8 G R A UL i RN R 7 R AT TR
A

o ANEE R E R REER B T 3Q [ BB A% R V33A il V33D.

o 3.3VD Fl 3.3VA #NAESEIT A IR G| PO AL B R & AN LR A RS, IIB LU EEE s L A 4
Al SGND. « EEGAEAT 5] E B g/ o e, DRI T R 75 2 P R AR SRR i s Tl S AT A
U BB ERERS 3.8V BT —0.3V, 1H7EIRIMIGEIIE & B RS0 1 51 B _E i Rk Ak
B TR AR AR DR R A X B R, T RE 2 TR fRy iR A 1) R RN

o W V33 HHFEALT 2.5V/Ims, RESET 5| BIRAZAE S A7 5] A V33D 2 [AIfL & — 2.21kQ [ HFHES,
7E RESET iz 2 AL — 2.2uF AL . B2 HE4E S, 15SH (UCD3138 R4 - SEH W il4s
Y o MHARLIIN BRI A M RESET 5L E .

o HETEPIRERBEE . V33D 1 BP18 Z[alffiff 2.2uF, BP18 1 DGND &t SGND [illlffH
1uF.

4 V33D

2.2 F

&——BP13

1.0 uF

L DGND

o BARMEHM GPIO 7| HIECE ¥ 5] s 5423t (DGND 5t SGND) iE#;;
o HIEVEANMISLHER, 5 (UCD3138 £#41) - St i8R )
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7.25.2 ARl

L
L1° j

4.7uF

N

K 7-13. A Rl

1 V33A
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E]E
E T -
L ]

Internal Ground Plane

& 7-14. i KBl
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8 ERIFAMICR SRR

8.1

AR

UCD3138064 5 I [El fFZE N {X %% (Tl) Code Composer Studio (CCS) EmJTKIFE (UK RA
v3.3) I K.

R IR AN 2SR . S TR DA R 3 AR S O B A B AR R T e A A S (T1) )
FUSION_DIGITAL_POWER_DESIGNER EJEH A m#E4T  (http://www.ti.com.cn/tool/cn/fusion_digital_
power_designer). FUSION_DIGITAL_POWER_DESIGNER %4 %A PMBus #hSGEid #1728 5 2%
E1E, FTEH R4 O IE R 28 M A A (T1) PRAS AR R (EVM) USB-TO-GPIO
(http://www.ti.com.cn/tool/cn/usb-to-gpio). FUSION_DIGITAL_POWER_DESIGNER GUI ) #{} GUI ik
e A AR RS T R AT SR R T PMBUS (st P8 Th e, X2 BMRIET ITAG LS T 1E 1A Bk,

AN I AT T A gm AR, B R 0 TR R A A IR T AL FUSION_MFR_GUI  (http:/
/www.ti.com.cn/tool/cn/fusion_mfr_gui). FUSION_MFR_GUI T EZ & /MRaest:, HEA N EIiCRAHR
HIRE.
HESHRITTH, PLRRAETF M4 T UCD3138064 %745 il 4 3 F A S Fl 77 V: I TE4H(E A«
1. (UCD3138064 &/F i1 FH)
2. UCD3138 %7 HiEANE A FEF M AT b A 2A (1) 588 A dg
— FERksE A g 2F (DPWM)
- TR CE®/ZHABAEIRS)
- HEEA )
— BRI B 8 (DPWMC), I3 A BRI Py i 22 1 5
— I
— LA
— ADC & EADC %%
— Wi DAC
— R
— R YCEIT A AT AR B
- JEEE
— PEMRERBUE R
- HEH
— AL R AR X
— [HEHRMEEIIZ (CCCP)
—  H3hE R
- WMkESEH
- Bl
G AR
A 5 I ThRg
DPWM # & 5h1F
— A THAEE (IDE), Wraktt SRR (DCM) Kl
— PRV A A I
— UCD3138064 1 ik 4= 4 5 I 25 17 #s WL i
3. UCD3138 Wit ALIE AR g2 T AT W b A 2R 1 St o AL 35 -
— ADC12
— B, B, E R RECEME
- ey
— R
— PMBUS 4
— USRS IR RE
— HEsEEs CRROw. KE. BT
— PMBUS #0
— EMRAfH (GPIO)
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— EMEREIR
— PMBus

4,

5.

— UCD3138064 iR 4= A5 25 A7 7 il B
UCD3138 ARM 1% 2 Gt F2 T A Tl o A 21 1) S F VL 455
— 5|5 ROM 5| FANE

— BOOtROM %k

- FESEI S R

— RIS AEREL

- NAFERE

- ERFE T NAR B
— ARM7 #Z2

- TAERER

— TR A A B

- 1A%

— PR ES TAEIRA (Thumb 16 A7 EX/ARM 32 A=)
- a5 RaB

— HihEERDES . DEC (fEfiB2smes)

— I 4 (MMC)

— b
— UCD3138064 iR 4= A5 25 A7 7 Wl B

1 F T UCD31XX F& 2 2 HL i () FUSION_DIGITAL_POWER_DESIGNER [ — FH /45

B b3k T HEAISCR AL, s SRECH P . 228 N R [ R0 R TS H R R I B 15 2 1 Vi 1)
http://www.ti.com.cn/product/cn/ucd3138064.

8.2 UMY EF
8.2.1 fHIHKIFY
1. (UCD3138064 ZmfeF M) (SCHk%m'5: SLUUADS)
2. (UCD3138 #FHFIMEHRET MY ClkgsT: SLUU995)
3. (UCD3138 M ALEEmIETFMY CCik4m'5: SLUU996)
4. (UCD3138 ARM FIHFRGMIETF M) CCikgm5: SLUU994)
5. (kY5 N FUSION _DIGITAL_ POWER_DESIGNER )  (3#k45: SLUAB76)
6. (Code Composer Studio JF& T.H v3.3) — N[ 146 Tk 5 : SPRU5S09H)
7. ARM7TDMI-S £ ARZ% F it
8. RLUEHL AL (SMBus) Hi ARG
9. PMBuUs™ HLiJi 7 4t BB SO YE

8.3 Tty

PMBus is a trademark of SMIF, Inc..
All other trademarks are the property of their respective owners.

8.4 FERHMHRES

A UEEASHRGNE ESD R, FEMBCEEIN, RS R S R T S AR, LIFTIE MOS T
“ 4 i o
8.5 Glossary
SLYZ022 — Tl Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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9 Ml HEATITIEE

PAR U QAR B AN AT IT M5 S o X LE(5F B2 i s MF B s vl B o X e A A AL, 31T
A REAN S AT IE R BB T LSO o AnBREREE ™ i U B SE AR ARAS, T2 ML U S AA
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

UCD3138064RGCR ACTIVE VQFN RGC 64 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 UCD3138064 Samples
UCD3138064RGCT ACTIVE VQFN RGC 64 250 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 UCD3138064 Samples
UCD3138064RJAR ACTIVE VQFN RJA 40 3000 RoHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 U3138064
UCD3138064RMHR ACTIVE WQFN RMH 40 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3138064
UCD3138064RMHT ACTIVE WQFN RMH 40 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 125 3138064

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.
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Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 30-May-2021
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
7'} |¢ KO
i |
& go W
Reel — ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
UCD3138064RGCR VQFN RGC 64 2000 330.0 16.4 9.3 9.3 1.1 12.0 | 16.0 Q2
UCD3138064RGCT VQFN RGC 64 250 180.0 16.4 9.3 9.3 11 12.0 | 16.0 Q2
UCD3138064RJAR VQFN RJA 40 3000 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
UCD3138064RMHR WQFN RMH 40 2000 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
UCD3138064RMHT WQFN RMH 40 250 180.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

~ - > -\\( /
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCD3138064RGCR VQFN RGC 64 2000 367.0 367.0 38.0
UCD3138064RGCT VQFN RGC 64 250 210.0 185.0 35.0
UCD3138064RJAR VQFN RJA 40 3000 367.0 367.0 38.0
UCD3138064RMHR WQFN RMH 40 2000 367.0 367.0 38.0
UCD3138064RMHT WQFN RMH 40 250 210.0 185.0 35.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
RGC 64 VQFN - 1 mm max height

9x 9, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224597/A
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PACKAGE OUTLINE
RGC0064B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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4219010/A 10/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i3 TExas
INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

RGC0064B
PLASTIC QUAD FLATPACK - NO LEAD
(4.25)
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(PREFERRED)
SOLDER MASK DETAILS
4219010/A 10/2018

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGC0064B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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64X (0.6) 64 | 49
sxo20- | [OUUHIOBUD U OHdBE——— =
= 1 S
60X (0.5) ﬁ ! g
e P:: L 0
(R0.05) TYP % | % ox (m: 1.19)
O o——o0 Q 5
SYMMQ% ————— »%65« —————— T ©8.8)
CD @) O ‘ O o ﬁg)
+ | ==
e | %
== S
16 (] ! i CP 33
- 0006800608005008- ———
i L——l» (1.39) i
L (8.8) J

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 10X

EXPOSED PAD 65
71% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4219010/A 10/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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RJA0040A

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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4222901/A 05/2016

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RJA0040A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SYMM

‘“’ {}Dﬂﬁ&%ﬁﬂgg
o] =

l
|
! (2.74)
‘ % TYP
! O (@)
‘ SYMM
— -—¢ 5

40X (0.6)

o

BRRRSRIAT)

u
40X (0.24) j

O

(0.25) TYP
g

- | Tifififijif(oess) )
$ TYP
? - O O i o ot = —
36X (0.5) — | | — (1&3)
@o2Te —" (1) o | @7,7\,7@,4
| | |
ﬁ \ \ | CO2
| |
wre DRG0 800009
|
20
i 0685)J<——1 (114 - “
TYP ‘
L— (2.74) TYP — | |
\ (5.8)
LAND PATTERN EXAMPLE
SCALE:12X
0.05 MAX 0.05 MIN
ALL AROUND r ALL SIDES T
— SOLDER MASK
METAL (1" opeNING
! l
! ‘
SOLDER MASK 14 NMETAL UNDER
=/ OPENING N SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
4222901/A 05/2016

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RJA0040A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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BASED ON 0.125 mm THICK STENCIL
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SCALE:12X

4222901/A 05/2016

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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MECHANICAL DATA

RMH (S—PWQFN—-N40) PLASTIC QUAD FLATPACK NO—LEAD

PR - SN Ty
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e
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4218680/8 07,13

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.

NOTES: A
B.
C. QFN (Quad Flatpack No—Lead) Package configuration.
D
E

The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
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THERMAL PAD MECHANICAL DATA

RMH (S—PWQFN—N40) PLASTIC QUAD FLATPACK NO-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.
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Exposed Thermal Pad Dimensions

4218753/8 08/13

NOTES: All linear dimensions are in millimeters
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http://www.ti.com/lit/slua271

LAND PATTERN DATA

RMH (S—PWQFN—N40) PLASTIC

QUAD FLATPACK NO—-LEAD

Example Board Layout
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4218681-2/A 10/13
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for alternate designs.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack

Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout.

www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and dlso rounding corners
contact their board assembly site for stencil design recommendations.
F.  Customers should contact their board fabrication site for recommended

recommendations for vias placed in the thermal pad.

These documents are available at

will offer better paste release. Customers should
Refer to IPC 7525 for stencil design considerations.
solder mask tolerances and via tenting
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LAND PATTERN DATA

RMH (S—PWQFN—N40) PLASTIC QUAD FLATPACK NO—-LEAD

Example Stencil Design
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