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1. 7= MRt

A

— 32 fiz ARM® Cortex® - MO+

— B 48MHz TAE#iR

[ e

— f Kk 64Kbytes flash 77t #%

— #ix Kk 8Kbytes SRAM

B RS

— N 4/8/16/22.12/24MHz RC & 24 (HSI)
— W 32.768KHz RC k3 4% (LSI)
— 4~32MHz #4445 (HSE)

— 32.768KHz & i# i {441 1% #5 (LSE)
— PLL (LN HSI 83 HSE (¥ 2 545D
B AR

— TAEHE: 1.7V~5.5V

— KT #EHE: Sleep A1 Stop

— kr/AERE AL (POR/PDR)

— FHKNE L (BOR)

— W YRFRIK L EA I (PVD)

B EAR AR (/0)

— %35 304N 11O, AR AN
— IKZ I 8mA

— 4/ GPIO iR, AR EN
80mMA/60mA/40mA/20mA

B 3iHE DMA 5 8%
B 1 x12-bit ADC
— Y E 10 MR N R IE

— H NG 0~VCC

B ENS

— 14> 16bit g% E R # (TIMD)

— AANEA 16 AL5E I 3%
(TIM3/TIM14/TIM16/TIM17)

— 1 AMEIHFEE IS 25 (LPTIM), SZHFM stop #EZCM iR

— 1 AMMSLE T E I 48 (IWDT)

— 1AW HETER & (WWDT)

— 14> SysTick timer

— 1/ IRTIM

m RTC

W EHEE

— 2 N ERATAMREE 1 (SPI)

— 2 N FEE P BUR 3 (USART),  SCRE H 3D
R Rl

— 1AM 12C #:1, LRAREERE (100kHzZ), i
3 (400kHz), CHF 7 iz bR

B SRR 46 7 BOLEIN LED Hoig e

— A PEAEH LA 240 340 4%

m fifif} CRC-32 ik

B 2L

B fE—UID

B HATHEZLIFR (SWD)

B TiEREE: -40~85C

B % LQFP32,QFN32,TSSOP20,QFN20
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2. a4

DM31X003 A1)kt il 3 K H e BE A0 32 A2 ARM® Cortex®-MO+W#%, 58 HLJE T/ETEE A MCU. kA
ik 64Kbytes flash fll 8Kbytes SRAM f7fifi s, ey LAFMIA 48MHz. & Z AR RR ML e
ERHZ I 12C. SPI. USART S5l iH4M%, 1 2% 12bit ADC, 5 4> 16bit sERF#8, LUK 2 B .

DM31X003 £ 51 % 1| 2% 1) TAE IR B2 Vi 9-40°C~85°C, TAFHEEIEHE 1.7V~5.5V. &4t sleep Al
stop I IIAE AR, mI LU 2 AR R FER -

DM31X003 ZFItds il H T2 MM s, Blinishlss. FRk&. PC ML, WM GPS V& .
Tk R %

7 2-1 DM31X003 Z 517 it LK B R AE

1S DM31X003F DM31X003K
Fx3 Fx4 Fx6 Fx7 Fx8 Kx3 Kx4 Kx6 Kx7 Kx8
Flash memory 8 16 32 48 64 8 16 32 48 64
(Kbyte)
SRAM (Kbyte) 2 2 4 6 8 2 2 4 6 8
R E .
o 5 1 (16-bit)
JEH E .
| o e 4 (16-bit)
FERS TR Tk L
a | ER
Sys-
Tick 1
Watch- 5
dog
i SPI 2
J‘S 12C 1
USART 2
DMA 3ch
RTC Yes
38 s 1 18 30/28
ADC iHIE$
N o 2+2/5+2 10+2/9+2
(A8 + )
R3S 2
% 5 A 48MHz
TAEHE 1.7~55V
e TSSOP20/QFN20 LQFP32/QFN32

DU AR R
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SWCLK
SWDIO @ﬂ SWD
as AF
cPU

CORTEX-MO+
fax= 48MHz

IOPORT

NVIC ‘

Japodaq

PF[4:0]

INT_CTRL

Xujew sng

K sram

4HY-S

—

x|
11

from peripherals

IN+
IN-

out comp2

10xIN

MOSI,MISO,SC “
NSS as AF

MOSI,MISO,SC ﬁm
NSS as AF

adv-S

clocks, System reset

S-AHB TO S-APB

adv-S

e (=)
s ()
o
T

Flash Memory Voltage
VDD Regulator ‘|
vccio —
VCCA ‘\’Igg
vee —I SUPPLY
SUPERVISION
POR/BOR
Filter —— NRST
.
HEE
HSE XTAL OSC [Tosc_In
RCC 4-48MHz 0sCc_ouT
Reset! & clock control
LSE XTAL OSC [T osc32_In
l l l l l l 32KHz 0SC32_0uT
System and peripheral COM([3:0], SEG[7:0]
as AF

CH1~CH4, BKIN,
CHIN~CH3N, ETR as AF
CH1~CH4, ETR

as AF

CH1 as AF

CH1, CHIN
BKIN as AF

INLETR as AF

RX,TX,RTS,CTS,
CK as AF

RX,TX,RTS,CTS,
CK as AF

SCL,SDA

Power d

in of analog modules: VCCA d i ‘ VCC domain ‘ ‘VCCIO domain

2-1 ThAemik

a2

SRR BAR AL
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3. TR kiR

3.1. Arm® Cortex®MO0+ W

Arm® Cortex®- MO+5& —#CH ) IZ IR A BTN T T2 32 £ Arm Cortex ALBEZE . & RFF K A D14
7 BERL A A4

B SR, 5T MR

B OERIhRE, TRiEAT

B R A

Cortex-MO+4b ¥ 2% 2 32 i W%, THAIFIDIFENAL =, 2 SRK IR 5 U B 2 484 oAb PR %38 1 K T (H 58
REFeSEM 2B, RS AL SRR, A5 B AR s, JRAE T 32 RLZEMTHE LTI B )
PERE, HEIHAR 8 FLAN 16 for filds il 4 2 A 5 m AR A 2% B

Cortex-MO+5 — M & KR B Wzl 82 (NVIC) KR E M 5 .

3.2. HHaEH

Fr % SRAM. BT bytes (8bits) . half-word (16bits) 5 word (32bits) (177 2 AT i 7] SRAM.
AR Flash, AL8 P AN AS [ (0 40 31 X IR 1 -
B Main flash X3k, &6 R FHFET AT 7 508
B Information X1, 4KBytes, ‘& 45l Nl
»  Option bytes
» UID bytes

»  System memory

X} Flash main memory [R5 645 LR JURATLH -

B read protection(RDP), BiibkE AN 1A

B wrtie protection (WRP) i, PABT IEAEE R SEAE (HTRETFAMESSEE PC IIRELD « S5k
(5 MRS AL 4Kbytes

B Option byte SR, LI 1MMABKIT.

3.3. Boot R,

@it BOOTO pin Al boot Fit {7 nBOOT1 ({7jXT Option bytes #) , AliEF=F AR KB R, WF
TIR:

% 3-1 Boot it &

Boot mode configuration
: - Mode
nBOOT1 bit BOOTO pin
X 0 %&£ Main flash /£ 4 E 31X
1 1 1% F System memory £ N E )X
0 1 1% SRAM 1E N JE B X

Boot loader &/ 7 {7 f#%7E System memory, HTifiil USART 2 1 F# Flash F£/¥ .

TR SRS A A
PUBCE- AR AR X —
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3.4. H®REG

CPU JHZ) G ERIA RGN B4y HSI 8MHz, fERE 71847 J5 AT DLE TG B R G S P R G I Bl T
LA 56 1) e AT A
B 4/8/16/22.12/24MHz R FCE KN RS B HSI S B
B > 32.768KHz AT AC & 1N LSI I
B 4~32MHz HSE i, Jf H LUffiRE CSS ThRekuill HSE. 41k CSS fail, fifle B3R KRG #hA
HSI, HSISR HKAFRCE . RN CPU NMI A =4
m /> 32.768KHz LSE It} ff.
B PLLIAN, PLLERTLAESE HSI A HSE. W Rik#E HSE i, 24 CSS fligeJf H CSS fail i, X PLL
HMIHSE, ff{F1%$E RGN BE HSI.
AHB B8] DLEE T R Gu 243431, APB I8 ] LLEE T AHB 43 5il. AHB F1 APB I 5l % £ i A
48MHz.

HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock
LSE: Low-speed external clock
PLL: Phase locked loop

LSIRC to IWDG,_
32kHz -
LSl

LSE to RTC
HSE "
—HE [z |-
—PSca2 ouT LSE
32.768kHz ||| o RT/ES to PWR R

PSC32 IN || Clock EL
detector To AHB bus, core, memory and DMA

AHB i i
| PrRESC FCLK Cortex free-running (:Iock=
LSE /1,2.512 To Cortex system ljmer=
LSI
PLL
MCO SYSCLK L PQE?C PCLK  ToAPB periphrals >
[——]/1.128 HSE 11,2,4,8,16
HSI PCLK

HSIRC LSE——— to LPTIM
i 4
24MHz LSl ——
X2
PLL
PCLK

to COMP
LSG
HSIDIV PLL -p
l:QSC_OUT HSE HSISYS . to ADC

4~82MHz HSE | |SYSCLK

OSC_IN
= | Clock LSI
detector LSE

If(APB prescaler=1) x1,
else x2

TIM_PCLK

Kl 3-1 Z4imtsh &t #y &
3.5. HEEFH
3.5.1. HFEHR

TR SRS A S
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VCCA VCCA domain
\ ADC \ \ COMP \
\LSE\ \ LS \ \ HSI‘
T FLASH
VDD domain
VCC domain
POR ‘HSI_lOM‘ ‘ HSE ‘ ‘ PLL ‘
PDR BOR
VCC[—‘ VR VDD‘ CPU Core/Digital Peripherals
BG PVD \VDD1
‘ RTC ‘ ‘ IO_CTRL ‘
PMU
‘ IWDG ‘ ‘ LPTIMER ‘
veco VCCIO domain
VDDA 10 Ring ‘ PWR_Acon ‘ ‘ RCC_Acon ‘
® VDDP
PWR_CR1[18] SRAM
— VDDA
3-2 HYFHE A
< 3-2 HJRHER
w5 | IR HLYRME iR
S H A B s B Y, AR A, R
1 Ve 1 7y~5.5v ﬁk%ﬁaﬂﬂﬁ O PR AL FL YR HEHHC . E B
ORI AR, Sk H T VCC PAD (7] ¥ 11 il
2 VCCA 1.7v~5.5v H1JE PAD) .
3 VCCIO 1.7v~5.5v #5 10 fitH, K H T VCC PAD
KET VR B H, NS EZHE . SRAM 4t
Ho 24 MR I, #id 1.2v. 24k stop B, R4
4 VDD 1.2v/1.0v+10% N \ N
VILOVELDW ke, mroid MR 53 LPR (b, JRARE SO E e
5E LPR i /2 1.2v 503 1.0v.

3.5.2. EJEKE

3.5.2.1. L TFHEAN (POR/PDR)

i Power on reset (POR) /Power down reset (PDR) fiid, Jyilh it Ee Al R o fr, %4
PAE P2 AR AR

3.5.2.2. XKEEA (BOR)

%7 POR/PDR 4, #&SZHLT BOR (brown out reset) . BOR X ] LLiEid option byte, #E47{# GEAI e 4]

#AF.

2 BOR #4TJTf, BOR HJE{H AT LU Option byte #EATUEFE, H TR BRI m0# mT LAR SR ST &

TR HA A
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vcc

VBORRS

VBORF8

VBORR7
VBORF7

VBORR6
VBORF6

VBORRS | ---mmmmmmmmmmmmmm oo
VBORF5

VBORR4  -----mmmmmmmmmmmeo e
VBORF4

VBORR3 [------mmmmmmmmmmeme e
VBORF3

VBORR2 f--------mmmmemeeeeee

VBORF2

VBORR1 -----mmm-mmmemee
VBORF1

VPOR f-----mmommo-
VPDR

tRSTTEMP

Reset with BOR off
tRSTTEMPO< >

Reset with BOR on
(VBORS8 VBOR1)
”””””””””” POR/BOR rising thresholds

,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

3-3 POR/PDR/BOR [#{H

35.2.3. BEKHN (PVD)
Programmable Voltage detector (PVD) #ien] LA kAL VCC MR (o aT LRI PB7 S| IEI D
Rl 5 Al A A AR BEATACE . 2 VCC iy TEE N T PVD FAI sy, 7 AR AR L ) B2 A AR R
ZHEENHER S EXTI ) line 16, BT EXTI line 16 EFF/ FREHYACE, 4 VCC LTH@E PVD HA
i, B VCC FERE] PVD KRN AL BAR, oA rpib, 72 iR S5 A vh HL - v] Lk AT X 2 ) shutdown 1155

VCC
A
VPVDRX|
Configurable
hysteresis
VPVDFx |
PVD output

3-4 PVD BI{H

35.3. B EEYISE
R R e PR T 52

DU TR AR A
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B MR (Main regulator) 78 A IEH BRI AREF TR
B LPR (low power regulator) 7 stop U, $&ALFERIIFEMIERE.
3.5.4. RIh#FEHER

SHTEIER MBI, A 2 METh R

B Sleep mode: CPU Hf4f5EH] (NVIC, SysTick Z5TAF) , #MEATUABCE AREF L/E.  CEBA RS
WUTAE R, AR AR S, RS 6 A HL

B Stop mode: ZBAT SRAM MEFAF a5 N A ORTFE, EoE N8 PLL. HSI #1 HSE %], VDD K
BB BB Bh # (5 45. GPIO, PVD, COMP output, RTC F1 LPTIM AJ LA stop #:3(.

3.6. EAr
S NI AERL, 5. HIEEAMRFENL.

3.6.1. HIEHEMN

HYRE LA LA R J LRI 00 T 2 A

m  FEFHEf (POR/PDR)

B XJEEfL (BOR)
3.6.2. R&{EMN

TP A DU AR, A RGEE
NRST pin & AL
wWHE B A(WWDG)
MASLE T T EAL(IWDG)
SYSRESETREQ #ft: & Az
option byte load {7 (OBL)
HJHE . (POR/PDR. BOR)

3.7. BRAWmA#YH GPIO

£ GPIO #Ba] LA L B A% (push-pull 5 open drain) , #i A (floating, pull-up/down, ana-
log) , #MEEHIhRE, BUENLE] <L 1O NECE Dh6E

3.8. DMA

B A 2 A7 BU(DMA) F SR HEBELE S BRI i 2% 22 8] B A7 v F1AF il e 22 1) P v ol 0 A B
DMA #=iil#5H 3 ¢ DMA JBiE, f4EE AT EHRE 1 A 2NN 76 25 07 ) 15 K . DMA £
SAFEAEE DMA 1R #gs, HTAHE 24 DMA iR I8 5 24

DMA SCRFEIN I Gz a8 B, THBR 1 25328 1) 2 21 1k 22 i 8 R s I 75 22 F00H P AR
BN A B R I DMA 53K, TG AR FRE SRRl R o X T RIS R I
DMA 7] T F#4M%:SPI, 12C, USART, A TIMx 1B 8 (F% 7 TIM14 F1 LPTIM)F1 ADC.

3.9. iy

L SR AR A
10/58
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DM31X003 it Cortex-MO-+AEFH & P4k (1 5% F2 Hh W 2 1 25 (NVIC) Al — N7 & v W/ A4 1) &3 (EXT ) R Ak
H5H

3.9.1. HlTIEHHIEE NVIC

NVIC /& Cortex-MO+ALBEE: A HBEAE & IP. NVIC AJ LLALBE R B AL BEER AN H) NMI CANRT Bl ) ATmp
BN T, BAK Cortex-MO+ 5 . NVIC 324t 1 RIS ik 2 & 2

WRFREZ 0 NVIC ISR F A ORI T o W7 SRR B o 7 IR 55 BIFE (1SR) E B Z IR EEIR - ISR o) &
PIFE—A RS, fFEE NVIC Kbk, ZHATHR ISR (1R FE bk i n) SR B A A AR i F%
HIMISR 575 4

AR S TS R A TR S 2R ) b BT S IR 7E S AR S, 28 1 v R S e v B A
KB elmai, 55—t Fch BEE (tail-chaining) o A —NER5EZIT ISR R FEIR, AR5 53— AR 1)
ARG ISR, KBl AN B AL B RS bR SO AR AN SR . XD T REIR, $E i T IR,

NVIC itk

B (R AL B

B 4GRS

B SCRF 1 NMI i

W SCRF 32 ANATBE RN

B 7HF 10 4 Cortex-MO+5: %

W R SR T T WA S Gt b

B SRR REHE(tail-chaining) ik

W R A R
3.9.2. ¥ REHM EXTI

aw%ﬁ?ﬂ@%ﬁ%%ﬁmﬁﬁﬁ,#E%@%Mawﬁﬁﬁﬁwﬁiﬁﬁ$#o

EXTIfEHl 88 H 2 MiEiE, BiR% 16 © GPIO, 14 PVD i, 24 COMP #iti, LK RTC Al LPTIM
Mel (55 . Hr GPIO, PVD, COMP AILARCE ETHE. FRIREXUGN A . /T GPIO &5 T ilid k#4551
B Jy EXTIO~15 ilif.

A EXTI line # 7] A& I % f7 85 0 57 bR il

EXT1 i) 28 AT LA 35 Ll Py 30 Al ot J 0066 £ ke o

EXTI 4% 6 88 P 0 5 7 8B F4, R RTE stop BI T, ACTE 2% A (B2 2 e 5 th, R 12 S50 g 2 1)
RV, BN 51 EEH KT GPIO FHEE A

3.10. HEEFE I/ ADC

O HA 1412 A7) SARADC. ZAEHIEAT i 2 12 AN Z4E I R FEE, A45 10 NMMEEIE R 2 4~ 0
SRR
I () e ST DA A BIR . FEA . TR, AN Rl AT A TE /e X SR s A X5 IN 16 Ar
HAE A7 R
4Ll watchdog Fo V7 B2 PRI 754 N F R R HH 7 P s SCID e B B
ADC Sl T TEARATER NI84T, AIRAFIRICIThAE.
DU PR R A%
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TERFEGE R, Fe¥nah R, ESE R H, B watchdog i 54 e Ha i HY BRI 7= A= i Wi SR .
3.11. Enf2%

DM31X003 A [] 5 i 23 s PE an F R i
X 3-3 SEI B

RAY Timer 7 5% T A W4 | DMA | 3R/ EBHEE | EiMal
+,
1 2 I A TIM1 16 fir T, 1~65536 | S ¥F 4 3
e gt 5%
,
TIM3 16-fif T, 1~65536 | 4 -
IE g Hh Lt 5%
TIM14 16-f1 + 1~65536 - 1 -
TIM16,TIM17 |  16-f1 + 1~65536 | CHF 1 1

3.11.1. W& ER 2

FPUERTES (TIML) H 16 Aol nlgn e o0 S8 R s 1 1 Zh e B B3 4. el A IME & Al i,
i WANET CRATO Mk E, s ARy Cati s, it PWM. 35 58 DXCHE N 1) B
PWM) .

TIML L5 4 MRS7IETE, F1E:

L IR DN EN

WA

B PWM A GAZEEE FOx 5D

PR

W TIML FCEONPRHER 16 A71HAT 28, e BA S TIMx THET 8 AE R R E . iR ECE N 16 7 PWM K4
&%, U BA 4 HE 71(0-100%) .

7 MCU debug #5(, TIM1 A LR S5 TTHEL.

FAARF LR timer REPESETE, [RIE TIML BT DL T 285 B2 0 R85 AR I 28— T, DASEERIADRD
B R

TIM1 3 #F DMA Tjfig.
3.11.2. EHER 28
3.11.2.1. TIM3

TIM3 38 H € B #8572 B 16 A7 ] g 73 S IX 2 (1) 16 £ B ) B R 8 2t pe. B 4 MorfdiE, &4
FIF4 AP LR, PWM B B ik s

TIM3 Ay Lodsd vHi SRR DAk S TIML — k2 LAE.

TIM3 3 #F DMA Tjfig.

TIM3 BE AL 3 IEAZ (34 ) g i 2315 5 A T4 N 1 3 3 B /R OviAL ks .

7E MCU debug #5230, TIM3 A LA 7140

DU AR 3R
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3.11.2.2. TIM14
i E T 2% TIM14 AT A2 05 A0S SR B 1) 16 A7 Bk 3 i B i il o
TIM14 BA 1 /AMBSZiETE A T b 34 Ee s, PWM B F ik i S U
7E MCU debug #z0, TIM14 7] LA 45 iH4.
3.11.2.3. TIM16/TIM17
TIM16 A1 TIML7 H 7] 4 A2 T2 S48 KB 1 16 A7 B 3B 8t B s i i
TIM16/TIM17 BA 1 ANSRSLIETE H] T4 A4 2R/ PR, PWIML B3 ke Ui
TIM16/TIML7 B A i S8 X EAM i
TIM16/TIM17 3§ DMA it
#£ MCU debug #3X, TIM16/TIM17 7] DLk &5 it4k.
3.11.3. {RIhFEER 2%
LPTIM 24 16 fizla] bt %8s, @8 3 AT dids. RCRr st 4.
LPTIM 7] LAFC &y stop #5220 i .
7 MCU debug #38, LPTIM A] DL 45 508
3.11.4. IWDG
SR T — Independent watchdog (faiifR IWDG) , B B A w22 . I e ks K = i A
(R R IWDG K ILF AR U B T 300 R BUE U T REVR AL, FRPE T A 3 HE 52 1) timeout {f I il R R G5 A7
IWDG tH LSI $#2 kit o, SXFERIE E 02 Fail, HAEDRFE TAE.
IWDG #3& & i 2 watchdog 154 8 FH Z AMFARSE IR, I HLIGAR = IS 7 10 2 PR Al £ 2 A
BT option byte (3%, A LAERE IWDG fifif #5250
IWDG 72 stop #= MR, LAE L7195 e E stop A5
7 MCU debug #z(, IWDG H] DL 45 1+ 50
3.11.5. WWDG
REWOETRET A 7K AT, WTURENERIBT . SHILR R, E e —E
IIfkREA RSt THEUN B4 APB B 4f(PCLK). & B A TUE hIkrEe /), 1H4#8 7T ELZE MCU debug #5208 R
g,
3.11.6. SysTick timer
SysTick i3 L 1 T LHEE RS (RTOS) , {H AT LA /EFRAE K [F) T 408
SysTick $i4::
B 24bit 1] N5
R
B RIS E] O R A T CRTBR D

3.12. SZEfHT 8k RTC

SR IR — ML E I B . RTC MEBUMAT —LIELE T T 4058, MR BOERC R R, AT SRt b
Pt Zhfie. Bkt Heds BOE aT BLE B AR S0 A AR E Y
DURCE FRHA T
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RTC A5 2 H et 5y 220 (1 32 hr il G FE 5 2%

RTC ¥ 2% a5 7] L LSE/LSI, 7 BAE A stop Ml .
RTC AJ LAF=AE [l e b b, AP ep BT RISGS b CRTBR WD o
RTC S kiiT 4 calibration.

7 MCU debug #5{, RTC A] LAR&E T4

3.13. 12Cc &8O

I2C(inter-integrated circuit) & 2o RS S AT 12C sk, EIREEZ TR, #EHI T 12C &
LAFERIFE . PP FREAIN 7o SCRFARHE (SmD) L PR (Fm) .
12C H51k:
B Slave fl master &5\
B ZEHLIIAE: W LA master, AT LU slave
B SRRSO
> bR (Sm) ¢ A 100kHz
> BB (Fm) : Hik 400kHz
B {EJy Master
> 74 Clock
>  Start 1 Stop 754
B kX slave
> ATYRFE 12C Mkl
>  Stop HLHKRIL
7 AT hEREE
WA #% (General call
R&brEAL
> RIEFESOE A bR B AL
> AR T bR AL
> 12C busy br&A7
B R ELAL
»  Master arbitration loss
> bbb/ dEAE 5 1) ACK failure
>  Start/Stop 4%
> Overrun/Underrun(i &b 4 K 3h ¢ disable)
A% RIS R K T g
H.4 DMA B& /7 155775 buffer
AR
HELADLER 7 IR Ty e

3.14. BRHRZPRPW R USART

TR HA A
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DM31X003 424 USART, 2/NIhagse4—8,
i A0 e D UOR 5 (USART) $R At T —Fh R G5 10 77 1 5 8 Tl AR HENRZ 5320 B A7 Bl d 2N A e 46 2
() EAT 2 0 RO A4 . USARTAHIF 73 B0 R 22 R AR o S A 90 Y0 [l PR U R 3R 0k 4%
ESCEE R L ARSI TR, EIE V2 A B AR
SCHF E BB A .
i 2 g2 200 B IDMA YT X, A] DASE I s B i A
USARTH51: :
L A EAE
NRZ tri#fitk i
AT HE 16 5 8 A id SRAE, N 7E 8 FE AN b 5 8 RE 1) R
FOEFNEIE T w2 R %, ik 4.5Mbit/s
ERZIM L RS Rl
A G AR O K 8 ki 9 fif
A E R AL (L ek 2 1)
[Fi] 5 A R A ) 20 308 TR A B el 2
FRLZR B TE R
T, [y 3% AR AL A REAT
TR A% ol
i DMA Z2 il Ak
Krbr &
> Bk buffer 3%
> KRi% buffer &
> AR
B AR
> RIERR AL
> R AT R
W AR R TR
CTS 2
RIRFAFIRT
FRUSCHE 2 A7 48
R 1) 5 2% 2 A
i H R
M =
g A
oI
B AR
> WRHHEASUCED, )RR B
W NERERA OB I 7S PR ARG I 0 b A A

V V.V V V V V V VY

DB B R AS
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3.15. BiTHMEEO SPI

DM31X003 f.%424SPI.
BATAMEEREE O (SP) AVt i AR 4 LA T, X, BT[RBT 7 308 5 . e O] DA B
PR AR, FAANE I S PR ALE S B (SCK) . 2R RELL 2 ERCE 77 U TAE.
SPIRHEL T
Master & # slave f&z{
3 LE XU [RS tE
2 B XU LR AR CF R R 26D
2 Lo TR AR (ToXU ) Hd 26D
8 fral 16 fifLiimig £
PEEEEN E
8 M ERE AR AR EL (e KN fPCLK/4)
MBS (B RN fPCLK/4)
F AT T 30T DA S B A AT NSS B B/ MERAER N 3h 3 B
T G R (1 B AR 1 AR o7
AT FERI BRI, MSB fERTEK LSB 7E 7l
AT i A o W ) R RS R SObR
SPI BEATREIRE
Motorola =
GRSkl R S vl NS E -
2 MH % DMA ¢ J111) 32bit Rx Al Tx FIFOs

3.16. SWD

ARM SWDH: 1 f vF & LA T 2 %R 5] DM31X003 .

DU TR AR A
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4. 5| BB

NC —
OSCIN-PFO
OSCOUT-PF1
PF2-NRST
PF3 ]

PAO —|

PA1

PA2 ]

VCC]
OSCIN-PFOC]
OSCOUT-PF1]
PF2-NRS T

PF3C
PAO—

PAl]
PA2 ]

o N o g P w e

32 [VSS

31 [5PF4-BOOTO

30 [DPB7

29 [PB6
28 [PB5
27 PB4

LQFP32

26 [PB3

25 [PA15

PA3 1 9

PA4 1110

PBO 14
PB1 15

PAS 11
PA6 12
PA7 13
VSS 16

24
23
22
21
20
19
18
17

PAl4

MPA13

PA12

MPA11
HPA10-OSC32IN
PA9-OSC320UT
PA8

VCC

4-1 LQFP32 Pinout1 DM31X003K1xT

0o N o g b WP e

o
o]
Q
@ 10
0 < N © 1 I M o
[o'a I U o'a R ' [ o'a B o'a B o'a RS
[T o T a T o T e N N a
[ I I 1 1 [l
N d O O 0 I~ O
M MmO O N N N N N
24
23
22
21
LQFP32
20
19
18
17
mOHNO’)ﬁ‘Iﬂ@
L B R - |
I
N < 0N © N O d v
2EFEZERE

TIPA14
—PA13

—PA12

—PA11
IPA10-OSC32IN
IPA9-OSC320UT
IPAS

—PB2

K] 4-2 LQFP32 Pinout2 DM31X003K2xT

DUBCE SR B R A
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e
0
0o
o 0
N <~ © O < M -
M L OO0 0 m m <
> W o T a T o W o T a N a
guouJguuuuldU
N d O D 00 I~ O
Mm MmO m N N N N N
vce b 1 5 24 | PAl4
OSCIN-PFO [ 2 23 ] PA13
OSCOUT-PF1 [© 3 22 ] PA12
PF2-NRST [ 4 21 | PAl1
QFN32
PF3 D 5 20 ] PA10-OSC32IN
PAO O 6 19 ] PA9-OSC320UT
PAL D 7 Exposed pad 18 1 PA8
PA2 O 8 17 ] vcC
g 4998 33988 ~—y
N N0n0nnnan SS
2 ILLE88a Y
[a I o I o Ny o I a DY a T I S
4-3 QFN32 Pinout1 DM31X003K1xU
=)
o)
o)
a 10
O < N~ O 1 S M A
MWL O O o 0 o <
[ T o T o T o O o T o N e o Y
Uguuuuuuu
35838884
vce b 1 5 24 1 PAl4
OSCIN-PFO [ 2 23 f PA13
OSCOUT-PF1 [ 3 22 1 PA12
PF2-NRST O 4 21 cj PAll
QFN32
PF3 O 5 20 1 PA10-OSC32IN
PAO O 6 19 ] PA9-OSC320UT
PAL D 7 Exposed pad 18 T PA8
PA2 O 8 17 i PB2
o g d9 8398 Sy
nnonnnonanaon SS
2 I2LE8a Y
[a I o D o N o I o B a T S

4-4 QFN32 Pinout2 DM31X003K2xU

DUBCE SR B R A
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PA2

PA3
PA4
Vss
PB2

5
O 2
0w O O
E @ 9
z 0 Q
< O N <« O
< < L W w
oa o a a
Uy uouuu
o o [oe] N~ ©
N - — — —
0
> 1 15 — PB8
> 2 14 | PF4-BOOT
- 3 QFN20 13 | PB7
D 4 12 O pBs
> 5 11 — PB4
Exposed pad
o~ o o 8§
nNonnn | vss
O o o ™ «

4-5 QFN20 Pinout1 DM31X003F1xU

< MmN - O

< < < < <

[n I o I o I o N o Y

UUuuou

o O O N~ ©

N d -

0
PA5 O 1 15 —f PF2-NRST
pps O 2 14 ] PF1-0SCOUT
pa7 [0 3 QFN20 13 ] PF0-OSCIN
VSs O 4 12 ] PF4-BOOTO
PAI2 [O 5 11 | PB7
Exposed pad

© ~ o o 8

nnnnan s

S 3 3R A

>gfee

4-6 QFN20 Pinout2 DM31X003F2xU

DUBCE SR B R A
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OSCIN-PFO ] 1 20 [IPF4-BOOTO
OSCOUT-PF1 [ 2 19 [IPB7
PF2-NRST ] 3 18 [IPB6
PF3| 4 & 17 [JPBS
PA2] 5 % 16 [IPB4
PA3[] 6 % 15 pa14
vss | 7 . 14 [pa13
PB2 ] 8 13 [IPA11

vccl 9 12 [FJPA10-OSC32IN

PA8 [ 10 11 [JPA9-OSC320UT

] 4-7 TSSOP20 Pinoutl DM31X003F1xP

PA2 | 1 20 [PAL
PA3 | 2 19 [CIPAO

PA4 | 3 18 [JPF2-NRST
PASC| 4 & 17 [JPF1-OSCOUT
PA6 ] 5 % 16 [JPFO-OSCIN
PA7 ] 6 g 15 [IPF4-BOOTO
VSS ] 7 14 [IpB7

PA12] 8 13 [IPB6

vcc ] 9 12 [IPBS5

PA13 [ 10 11 [IPA14

4-8 TSSOP20 Pinout2 DM31X003F2xP #* 4-1 3|

JEIE S ARIE FIF5 5
RH Gincd 5E X
S Supply pin
G Ground pin
i HRA I/O Input/ou!toput pin
NC | X
COM | IE% 5V i 1, SCRPBLDM N i th Dh g
i 1 4544 RST | B, WESS Ehr b, ASCRPEI S A f D se
_L | LED COM i [T, SZREBLHLE AN 4 th ZhRE
Notes BRAEA AU, AR i D #S B AE B AL M2 Ja, AE TS A
1T S H VIR iHid GPIOX_AFR %17 ge ik B hfe
B hnzhge MR HMBET A7 A BRI PR R AR ) Th RE

TR SRR S
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% 4-2 LQFP32/QFN32 5| e X

HFRA

LQFP32 K2
QFN32 K1

QFN32 K2

Ror

L uE i

L {mEry 1

Notes

I O D Rg

HAThRE

B Anzh e

~ | LQFP32 K1

NC

=z
O

=
=Y

VCC

Digital power supply

PFO-OSC_IN-
(PFO>

I/O

COM

SPI12_SCK

USART2_RX

TIM14_CH1

USART1_RX

USART2_TX

12C_SDA

OSC_IN

PF1-OSC_OUT-
(PF1L

I/O

COM

SPI2_MISO

USART2_TX

USART1_TX

USARTZ2_RX

12C_SCL

SP1_NSS

TIM14_CH

0SC_ouT

PF2-NRST

I/O

RST

@)

MCO

SPI2_MOSI

USARTZ2_RX

NRST

PF3

I/O

COM

USART1_TX

USART2_TX

SPI2_MISO

SPI1_NSS

TIM3_CH3

RTC_OUT

COMP2_INP

PAO

I/O

COM

SPI2_SCK

USART1_CTS

LED_DATA_B

USART2_CTS

COMP1_OUT

TIM1_CHS3

TIM1_CHI1N

SPI1_MISO

USART2_TX

IR_OUT

ADC_INO
COMP1_INM

PA1

11O

COM

SPI1_SCK

USART1_RTS

USART2_RTS

LED_DATA_C

COMP1_INP
ADC_IN1

DUBCE SR B R A
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EVENTOUT

SPI1_MOSI

USARTZ2_RX

TIM1_CH4

TIM1_CH2N

MCO

PA2

I/O

COM

SPI1_MOSI

USART1_TX

USART2_TX

LED_DATA_D

LPUART_TX

COMP2_OUT

SPI1_SCK

TIM3_CH1

12C_SDA

COMP2_INM
ADC_IN2

PA3

1/0

COM

SPI2_MISO

USART1_RX

USARTZ2_RX

LED_DATA_E

EVENTOUT

SPI1_MOSI

TIM1_CH1

12C_SCL

COMP2_INP
ADC_IN3

10

10

10

10

PA4

/0

COM

SPI1_NSS

USART1_CK

SPI12_MOSI

LED_DATA_F

TIM14_CH1

USART2_CK

ENENTOUT

RTC_OUT

TIM3_CHS3

USART2_TX

ADC_IN4

11

11

11

11

PA5

I/0

COM

SPI1_SCK

LED_DATA G

LPTIM_ETR

EVENTOUT

TIM3_CH2

USARTZ2_RX

MCO

ADC_IN5

12

12

12

12

PAG6

I/0

COM

SPI1_MISO

TIM3_CH1

TIM1_BKIN

LED_DATA_DP

TIM16_CH1

ADC_IN6

DUBA- SRR A%
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EVENTOUT

LPUART_CTS

COMP1_OUT

USART1_CK

RTC_OUT

13

13

13 | 13

PA7

I/O

COM

SPI1_MOSI

TIM3_CH2

TIM1_CHI1N

TIM14_CH1

TIM17_CH1

EVENTOUT

ADC_IN7

COMP2_OUT

USART1_TX

USART2_TX

12C_SDA

SPI1_MISO

14

14

14 ] 14

PBO

I/0

COM

SPI1_NSS

TIM3_CHS3

TIM1_CH2N

ADC_IN8

EVENTOUT

COMP1_OUT

15

15

15 | 15

PB1

1/0

COM

TIM14_CH1

TIM3_CH4

TIM1_CHS3N

COMP1_INM

LPUART_RTS

ADC_INO

EVENTOUT

16

16

16 | 16

VSS

Grou

nd

17

PB2

1/0

COM

USART1_RX

USARTZ2_RX

COMP1_INP

SPI12_SCK

17

17 ] -

VCC

Digital power supply

18

18

18 | 18

PA8

1/0

COM

SPI2_NSS

USART1_CK

TIM1_CH1

USART2_CK

MCO

EVENTOUT

USART1_RX

USARTZ2_RX

SPI1_MOSI

12C_SCL

19

19

19 | 19

PAS

1/0

COM

SPI2_MISO

USARTL_TX

TIM1_CH2

OSC320UT

MCO

DUBA- SRR A%
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12C_SCL

EVENTOUT

12C_SDA

TIM1_BK

SPI1_SCK

USART1_RX

20

20

20

20

PA10

I/O

COM

SPI12_MOSI

USART1_RX

TIM1_CHS3

TIM17_BKIN

USARTZ2_RX

12C_SDA

EVENTOUT

12C_SCL

SPI1_NSS

USART1_TX

IR_OUT

OS32IN

21

21

21

21

PAl1l

1/0

COM

SPI1_MISO

USART1_CTS

TIM1_CH4

TIM1_CH4

EVENTOUT

USART2_CTS

12C_SCL

COMP1_OUT

22

22

22

22

PA12

1/0

COM

SPI1_MOSI

USART1_RTS

TIM1_ETR

USART2_RTS

EVENTOUT

12C_SDA

COMP2_OUT

23

23

23

23

PA13(SWDIO)

1/0

COM

2

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO

TIM1_CH2

USART1_RX

MCO

24

24

24

24

PA14(SWCLK)

1/0

COM

)

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

25

25

25

25

PA15

1/0

COM_L

SPI1_NSS

DUBA- SRR A%
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USART1_RX

USARTZ2_RX

LED_COMO

EVENTOUT

26 | 26

26 | 26

PB3

I/O

COM_L

SPI1_SCK

TIM1_CH2

USART1_RTS

USART2_RTS

LED_COM1

EVENTOUT

COMP2_INM

27 | 27

27 | 27

PB4

110

COM_L

SPI1_MISO

TIM3_CH1

USART2_CTS

USART1_CTS

TIM17_BKIN

LED_COM2

EVENTOUT

COMP2_INP

28

28

28 | 28

PB5

1/0

COM_L

SPI1_MOSI

TIM3_CH2

TIM16_BKIN

USART2_CK

USART1_CK

LPTIM_IN1

LED_COM3

COMP1_OUT

29

29

29 [ 29

PB6

I/0

COM

USART1_TX

TIM1_CHS3

TIM16_CHIN

USART2_TX

COMP2_INP

SPI2_MISO

12C_SCL

LPTIM_ETR

EVENTOUT

30

30

30| 30

PB7

1/0

COM

USART1_RX

SPI12_MOSI

TIM17_CHIN

COMP2_INM

USART2_RX

PVD_IN

12C_SDA

EVENTOUT

31

31

31|31

PF4-BOOTO

I/0

COM

©)

BOOTO

32

PB8

I/0

COM

SPI12_SCK

TIM16_CH1

12C1_SCL

COMP1_INP

USART2_TX

EVENTOUT

DUBA- SRR A%
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LED_DATA_A

USART1_TX

SPI2_NSS

12C_SDA

TIM17_CH1

IR_OUT

32

32| -

VSS

Ground

%% 4-3 QFN20/TSSOP20 3| JjiE X

BHERA

QFN20 F1

QFN20 F2

TSSOP20 F1
TSSOP20 F2

A

- AWE Sy

Notes

¥ D ThRE

HHRE

B Anzh g

NC

VCC

Digital power supply

16

13

PFO-OSC_IN-
(PFO)

I/O

COM

SPI12_SCK

USARTZ2_RX

TIM14_CH1

USART1_RX

USART2_TX

12C_SDA

OSC_IN

17

14

PF1-OSC_OUT-
(PFD

I/O

COM

SPI2_MISO

USART2_TX

USART1_TX

USARTZ2_RX

12C_SCL

SP1_NSS

TIM14_CH

0SC_ouT

18

15

PF2-NRST

I}

RST

)

MCO

SPI2_MOSI

USARTZ2_RX

NRST

PF3

IO

COM

USART1_TX

USART2_TX

SPI12_MISO

SPI1_NSS

TIM3_CH3

RTC_OUT

COMP2_INP

19

16

PAO

I/O

COM

SPI2_SCK

USART1_CTS

LED_DATA_B

USART2_CTS

COMP1_OUT

ADC_INO
COMP1_INM

DUBA- SRR A%
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TIM1_CHS3

TIM1_CHI1N

SPI1_MISO

USART2_TX

IR_OUT

20

17

PAl

I/0

COM

SPI1_SCK

USART1_RTS

USARTZ2_RTS

LED_DATA_C

EVENTOUT

SPI1_MOSI

USARTZ2_RX

TIM1_CH4

TIM1_CH2N

MCO

COMP1_INP
ADC_IN1

18

PA2

I/O

COM

SPI1_MOSI

USART1_TX

USART2_TX

LED_DATA_D

LPUART_TX

COMP2_OUT

SPI1_SCK

TIM3_CH1

12C_SDA

COMP2_INM
ADC_IN2

19

PA3

I/O

COM

SPI2_MISO

USART1_RX

USARTZ2_RX

LED_DATA E

EVENTOUT

SPI1_MOSI

TIM1_CH1

12C_SCL

COMP2_INP
ADC_IN3

20

PA4

I/O

COM

SPI1_NSS

USART1_CK

SPI12_MOSI

LED_DATA_F

TIM14_CH1

USART2_CK

ENENTOUT

RTC_OUT

TIM3_CHS3

USART2_TX

ADC_IN4

PAS

I/O

COM

SPI1_SCK

LED_DATA G

LPTIM_ETR

ADC_IN5

DUBA- SRR A%

27/58



DM31X003 DatasheetRevl. 3

EVENTOUT
TIM3_CH2
USARTZ2_RX
MCO

SPI1_MISO
TIM3_CH1
TIM1_BKIN

LED_DATA_DP

- |5 PA6 /0 COM TIMe_CA1 ADC_IN6

EVENTOUT -

LPUART_CTS

COMP1_OUT

USART1_CK

RTC_OUT

SPI1_MOSI
TIM3_CH2
TIM1_CHIN
TIM14_CH1
TIM17_CH1
- |6 PA7 /0 COM EVENTOUT ADC_IN7
COMP2_OUT
USARTL_TX
USART2_TX
12C_SDA
SPI1_MISO

SPI1_NSS
TIM3_CH3
- - PBO /0 COM TIM1_CH2N ADC_IN8

EVENTOUT
COMP1_OUT

TIM14_CH1
TIM3_CH4

- | - PB1 /0 COM TIM1_CH3N

LPUART_RTS
EVENTOUT

COMP1_INM
ADC_INO

7 7 VSS S Ground

USART1_RX
8 | - PB2 /0 COM USART2_RX | COMP1_INP
SPI2_SCK

9 9 VCC S Digital power supply

SPI2_NSS
USART1_CK
10 | - PA8 /0 COM TIM1_CH1 -
USART2_CK
MCO

DU SRR S
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EVENTOUT

USART1_RX

USARTZ2_RX

SPI1_MOSI

12C_SCL

11

PA9

I/0

COM

SPI12_MISO

USART1_TX

TIM1_CH2

MCO

12C_SCL

EVENTOUT

12C_SDA

TIM1_BK

SPI1_SCK

USART1_RX

OSC320UT

12

PA10

I/O

COM

SPI2_MOSI

USART1_RX

TIM1_CHS3

TIM17_BKIN

USARTZ2_RX

12C_SDA

EVENTOUT

12C_SCL

SPI1_NSS

USART1_TX

IR_OUT

OS32IN

13

PAl1l

I/O

COM

SPI1_MISO

USART1_CTS

TIM1_CH4

TIM1_CH4

EVENTOUT

USART2_CTS

12C_SCL

COMP1_OUT

PA12

I/O

COM

SPI1_MOSI

USART1_RTS

TIM1_ETR

USARTZ2_RTS

EVENTOUT

12C_SDA

COMP2_OUT

14

10

PA13(SWDIO)

I/O

COM

)

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO

DUBA- SRR A%
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TIM1_CH2

USART1_RX

MCO

10

15

11

PA14(SWCLK)

I/0

COM

@)

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

PA15

I/0

COM_L

SPI1_NSS

USART1_RX

USARTZ2_RX

LED_COMO

EVENTOUT

PB3

I/O

COM_L

SPI1_SCK

TIM1_CH2

USART1_RTS

USARTZ2_RTS

LED_COM1

EVENTOUT

COMP2_INM

11

16

PB4

I/O

COM_L

SPI1_MISO

TIM3_CH1

USART2_CTS

USART1_CTS

TIM17_BKIN

LED_COM2

EVENTOUT

COMP2_INP

12

17

12

PB5

I/O

COM_L

SPI1_MOSI

TIM3_CH2

TIM16_BKIN

USART2_CK

USART1_CK

LPTIM_IN1

LED_COM3

COMP1_OUT

10

18

13

PB6

I}

COM

USART1_TX

TIM1_CHS3

TIM16_CHIN

USART2_TX

SPI2_MISO

12C_SCL

LPTIM_ETR

EVENTOUT

COMP2_INP

13

11

19

14

PB7

I/O

COM

USART1_RX

SPI12_MOSI

TIM17_CHIN

COMP2_INM
PVD_IN

DUBA- SRR A%
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USARTZ2_RX

12C_SDA

EVENTOUT

14

121 20

15

PF4-BOOTO

IO

COM

©)

BOOTO

15

PB8

IO

COM

SPI12_SCK

TIM16_CH1

12C1_SCL

USART2_TX

EVENTOUT

LED_DATA_A

USART1_TX

SPI2_NSS

12C_SDA

TIM17_CH1

IR_OUT

COMP1_INP

VSS

Ground

Note:

(1) % PF2 8i# NRST /il option bytes 47 ALH
(2) BA7j5, PAL13 A1 PA14 A pin 4% &y SWDIO 1 SWCLK AF IhRE, mi& WEf Ed P, 5 NET
o F BEL B
(3) PF4-BOOTO BRINE i AR, H T HifEige.

4.1. wHO A BEFIheEmE
% 4-4 3 10 A B Th Rt
b=} AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2 SCK USART1 CTS - LED DATA B USART2 CTS - - COMP1 OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2 TX SPI1 MISO - - TIM1 CH3 TIM1 CHIN IR OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAL SPI1 SCK USART1 RTS - LED DATA C USART2 RTS - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2 RX SPI1 MOSI - - TIM1 CH4 TIM1 CH2N MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA2 SPI1 MOSI USART1 TX - LED DATA D USART2 TX - - COMP2 OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1 SCK - 12C SDA TIM3 CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA3 SPI2 MISO USART1 RX - LED DATA E USART2 RX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1 MOSI - 12C SCL TIM1 CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA4 SPI1 NSS USART1 CK SPI12 MOSI LED DATA F TIM14 CH1 USART2 CK - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART2 TX TIM3 CH3 RTC OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAS5 SPI1 SCK - - LED DATA G - LPTIM1 ETR - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

DUBA- SRR A%
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- USART2_RX - - - TIM3_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
opg | SPILMISO | TiMs cHL | Timi BN | LED DATA DP - TIM16_CH1 - COMPL_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL_CK - - - - - - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
oy |_SPILMOSI | TiM3 CHz | Timi CHan - TIM14 CHL | TIM17 CHL | EVENTOUT | comMP2 ouT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL TX | USART2 TX | SPI1 MISO - 12C_SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
ong | _SPIZNSS | USARTL cK | TiMi CH1 - USART2_CK MCO - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL RX | USART2 RX | SPIL MOSI - 12C_ScL - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
opo |_SPIZMISO | USARTLTX | TimL CH2 - USART2 TX MCO I2C_SCL | EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL RX - SPIL SCK - 12C_SDA TIML_BKIN - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
oaLo | _SPI2MOSI | USARTL RX | TiM1 cH3 - USART2 RX | TIM17 BKIN | 12C SDA | EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL TX - SPIL NSS - I2C_scL - - -
oALL AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPIL MISO | USARTL CTS | TIML CH4 - USART2 CTS | EVENTOUT | 12C SCL | COMPL OUT
AL AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPIL MOSI | USARTL RTS | TIM1 ETR ! USART2 RTS | EVENTOUT | I2C SDA | COMP2 OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
bALs | SWDIO IR_OUT ! ! - ] - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL RX ] SPIL_MISO ! - TIML_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
oALs | SWOLK USARTL TX - - USART2_TX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - - - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALS [7Spi1_NSS | USARTL Rx - - USART2_RX - LED_COMO | EVENTOUT
4.2, WO B S FITEBAH
% 4-5 3 1 B 5 FH T Ag i
®o AFO AF1 AF?2 AF3 AF4 AF5 AF6 AF7
PBO | SPILNSS | TIM3_CH3 | TIML_CH2N - - EVENTOUT ; COMT—OU
PBL1 | TIM14 CHL | TIM3 CH4 | TIML CH3N - - - - EVENTOUT
PB2 | USARTL RX | SPI2_SCK ] USART2_RX - ] ] ]
o83 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPIL SCK | TIML CH2 ] USARTL RTS | USART2 RTS ] LED COM1 | EVENTOUT
o84 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPILMISO | TIM3 cH1 ] USARTL CTS | USART2 CTS | TIM17 BKIN | LED COM2 | EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBS | Spiz_mosl | TIM3.CH2 | TIMI6.BKIN | USARTLCK | USART2.CK | LPTIMN1 | LED_com3 COMPL_OU
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB6 ["USARTL T | TIML CH3 | TIM16 CHIN | SPI2 MISO USART2 TX | LPTIM ETR | I2C SCL | EVENTOUT
057 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USARTL RX | SPI2 MOSI | TIM17 CHIN - USART2_RX - I2C_SDA | EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
] SPI2 SCK | TIM16 CHL | LED DATA A | USART2 TX ] I2C_sCL | EVENTOUT
PE8 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL TX ] ] SPI2_NSS 12C_SDA TIM17_CH1 ] IR_OUT
DUBCE SR B R A
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4.3. wHO F EHThaEm gt

% 4-6 v I F 52 H DhRE W

]| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - TIM14 CH1 SPI2_SCK USART2 RX - - -
PF0-OSC_IN AF8 AF9 AF10 AF11 AF12 AF13 A4Fl AF15
USART1 RX | USART2 TX - - 12C_SDA - - -
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - - SPI2_MISO USART2 TX - - -
PF1_OSC_OuUT AF1
AF8 AF9 AF10 AF11 AF12 AF13 4 AF15
USART1 TX | USART2 RX SPI1_NSS - 12C_SCL TIM14 CH1 - -
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF2-NRST
- - - SPI2_MOSI USART2 RX - MCO -
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 TX - - SPI2_MISO USART2 TX - - -
PF3 AF1
AF8 AF9 AF10 AF11 AF12 AF13 4 AF15
- - SPI1_NSS - - TIM3_CH3 - RTC_OUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF4-BOOTO
BURE SR S
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5. 7 i 2% B 5

OXFFFF FFFF
ARM Cortex MO+
0XxE000 0000 Intemal periphrals
Block 6
prenm0 00 cpoRT | gseaLus
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 A7FF
APB
0X6000 0000 0x4000 0000
Block 2 OXLFFF FFFF
. Reserved
Periphrals O0x1FFF 1000
0x4000 0000 RESSVEE OXLFFF OF80
Factory config. bytes OxLFFF OF00
Block 1 Option bytes OXLFFF OE80
uib OXLFFF OE00
0x2000 0000 RAM System memory
OXLFFF 0000
Block 0 0x0800 FFFF
Code Main flash
%0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
System flash/
Addressable space RAM 0x0000 0000
5-1 12 Al B s
* 5-1 fEds
Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF 512MBytes | Reserved
SRAM R AF, SRAM #x
0x2000 0000-0x2000 1FFF 8KBytes SRAM J:H 8kBytes
Ox1FFF 1000-Ox1FFF FFFF | 4KBytes Reserved
Ox1FFF OF80-0x1FFF OFFF 128Bytes Reserved
. TEJHSI triming %4 «
Ox1FFF OF00-Ox1FFF OF7F 128Bytes Factory confi A "
y y conng flash 15 i [ & 2%
Cod Ox1FFF OE80-0x1FFF OEFF | 128Bytes Option bytes option bytes
ode Ox1FFF OEO00-Ox1FFF OE7F | 128Bytes uiD Unique ID
Ox1FFF 0000-Ox1FFF ODFF | 3.5KBytes | System memory 17X boot loader
0x0801 0000-Ox1FFF FFFF 384MBytes | Reserved
0x0800 0000-0x0800 FFFF 64KBytes Main flash memory
0x0001 0000-0x07FF FFFF 8MBytes Reserved

DU PR R A%
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R & Boot Fit B ik %

1) Main flash memory
0x0000 0000-0x0000 FFFF 64KBytes
2) System memory

3) SRAM

Note:

7= [A] Bk OX1FFF OEQ0-OX1FFF OE7F 4k, HokbriE N reserved (=S8l Toiki AT S544E, 280, Hi74

response error.

* 5-2 MR T A7 A AR
Bus Boundary Address Size Peripheral
0xE000 0000-0XEQOF FFFF | 1Mbytes MO+
0x5000 1800-0x5FFF FFFF | 256MBytes Reserved®
0x5000 1400-0x5000 17FF 1KBytes GPIOF
0x5000 1000-0x5000 13FF 1KBytes Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF | 1Kbytes Reserved
0x5000 0800-0x5000 OBFF 1Kbytes Reserved
0x5000 0400-0x5000 O7FF 1Kbytes GPIOB
0x5000 0000-0x5000 03FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF Reserved
0x4002 300C-0x4002 33FF Reserved
1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2124-0x4002 23FF Reserved
1KBytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF | 3KBytes Reserved
AHB 0x4002 1888-0x4002 1BFF 1Kbvt Reserved
0x4002 1800-0x4002 1884 yies EXTI 2
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1064-0x4002 13FF Reserved
1KBytes -
0x4002 1000-0x4002 1060 RCC 2
0x4002 0C00-0x4002 OFFF | 1KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1KBytes
0x4002 0000-0x4002 003C DMA
0x4001 5C00-0x4001 FFFF | 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF 3KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1KBytes
0x4001 4800-0x4001 484C TIM17
0x4001 4450-0x4001 47FF Reserved
1KBytes
APB 0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF 2KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved
1KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF 1Kbytes Reserved
0x4001 3010-0x4001 33FF Reserved
1Kbytes
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF 1Kbytes Reserved

DURCE PR HA A
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0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8Kbytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KBytes COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19KBytes Reserved
0x4000 B0O00-0x4000 B3FF 1KBytes Reserved
0x4000 8400-0x4000 AFFF 11KBytes Reserved
0x4000 8000-0x4000 83FF 1KBytes Reserved
0x4000 7C28-0x4000 7FFF Reserved
1KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1KBytes .
0x4000 7000-0x4000 7014 PWR 3
0x4000 5800-0x4000 6FFF 6KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1KBytes
0x4000 4400-0x4000 4418 USART?2
0x4000 3C00-0x4000 43FF 1KBytes Reserved
0x4000 3810-0x4000 3BFF Reserved
1KBytes
0x4000 3800-0x4000 380C SPI2
0x4000 3400-0x4000 37FF 1KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1KBytes
0x4000 2C00-0x4000 2C08 WWDG
0x4000 2830-0x4000 2BFF Reserved
1KBytes .
0x4000 2800-0x4000 282C RTC 3
0x4000 2420-0x4000 27FF Reserved
1KBytes
0x4000 2400-0x4000 241C LED
0x4000 2054-0x4000 23FF Reserved
1KBytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF 2KBytes Reserved
0x4000 1400-0x4000 17FF 1KBytes Reserved
0x4000 1030-0x4000 13FF Reserved
1KBytes
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF 2KBytes Reserved
0x4000 0450-0x4000 07FF Reserved
1Kbytes
0x4000 0400-0x4000 044C TIM3
0x4000 0000-0x4000 03FF 1KBytes Reserved

Note:

)

3% AHB #57% N Reserved b= [8], TiES#EAE, wEHN 0, H7F74 hardfault; APB FritN
Reserved [l =5[], TiESEME, #EEA 0, 42774 hardfault.
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(2)  AMUCHFE 32bit word Vi iA), IE3CKF halfword 1 byte 151 .
(3)  AMUFF 32bit word V517, &2 halfword 1517

DU SR HEAR A
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6. SR
6.1. WR%EH

RARREBR UL, A B E AL VSS Ak
6.1.1. B/MEMBKE

BRARRFRR UL, BILEMREE IR Y Ta=25°C Al Ta=Tamag FEEATHIE A BRI IE, AR BRI BT IR
JEE o A3 Eb R L RN b 398 S A T 0k 8 dp/IMEL AN B KA

T RM B TR A S R W BRI TS s, RAEAER P IR . /NE K UE
S 7RSI, HUOF Y P 0 s I = A AR e 2
6.1.2. HAEH

BReAERERR UEHE, SRR L 3L T Ta=25°C Al VCC=3.3V. XLHWEIH T it SR L ik,

SR 1) ADC S EEBUEL R 0 — AR AERE IR R RE, TERTA IR T IR, 9501 iRz /N T-4%
T A

6.2. #XtEAKHEME

U INAEES b LT R 2 R I 20 iR fEL, 7T RE 2 BB AR AR IR . IX B RS T Frie
SEHISEEE R, FHA R IR T AT BERAETC IR . I IR TARAE S R 26 AR TR R RESZ M Py ) T e
.

N

p=]
AS

* 6-1 HLEAFED

e iR &/ME BAE LR
VCC HIER A H E Y -0.3 6.25 Vv
ViN HoAh Pin B4\ B -0.3 VCC+0.3 \Y;

&D) HJE VCC At VSS 5] A UG & &R A8 e VEE B N it R4 L.
% 6-2 HLEE

iic] iR BAE XA
lvee Ytk VCC pin 18 FLIRE (R 87 FEL )@ 100
lvss i VSS pin 15 H (R HEIR) @ 100
COM 10 )it HLim @ 20 mA
lioeiny COM_L 10 )%y Hi E i@ 80
B 10 [P h HLI -20

(1) 13 VCC FIHh VSS 51 Bl £ 5106 5o VFVE B 4 0 kb 5 55 L
(2) 10 KMABHE I LA ERFS .

#* 6-3 TR
iNeT 9% g BAr
Tste IR FEVE -65~+150 C
To TAERETE -40~+85 C

TR SRR S
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6.3. TIYE%H
6.3.1. BHIEXMH
= 6-4 18 TVE&A:
iRes S8 -4 =/ME AR LR
frcLk N &R AHB I gl % - 0 48 MHz
frcLk WE APB B 4945 % - 0 48 MHz
VCC P TAE R - 1.7 55 \Y;
VIN 1O i\ L - -0.3 VCC+0.3 Vv
Ta RS - -40 85 C
T ZEig - -40 90 C
6.3.2. L THI{EXME
%% 6-5 b H R B T A 454
Gine) SH %14 B/ME BAE 1:Xjy2
. VCC LJh# % - 0 oo N
VCC VCC —F%J\%$ ] 20 - us
6.3.3. WERENSLF LVD Rkt
+ 6-6 Wik & AR R
iRes SH %1% B/ME HRYE BAE HA7
trsTTEMPOW 5 L H ] - - 4.0 7.5 ms
LA 1.50@ 1.60 1.70 \Y;
V POR/PDR £ i [#1&
PORIPOR T FE 1.450 1.55 1.65@ \Y;
T 1.70@ 1.80 1.90 \Y;
V BOR #®1H 1
Port T FEW 1.60 1.70 1.80@ \Y;
v BOR BIfE 2 T 1.90@ 2.00 2.10 \Y;
BOR2 1B}
T 1.80 1.90 2.00@ \Y;
v BOR BIfE 3 T 2.10@ 2.20 2.30 \Y;
BOR3 |2
T 2.00 2.10 2.20@ \Y;
v BOR Bl 4 T 2.30@ 2.40 2.50 \Y;
BOR4 1B}
T FE 2.20 2.30 2.40@ \Y;
A 2.50 2.60 2.70 Vv
\Y; BOR 1A 5 -
PORe T FEW 2.40 2.50 2.60Q \Y;
A 2.70@ 2.80 2.90 \Y;
\Y; BOR 1A 6 -
PoRe T FEW 2.60 2.70 2.80@ \Y;
A 2.90@ 3.00 3.10 \Y;
Vv BOR HI{H 7 -
PoRT RN 2.80 2.90 3.00 \Y;
St 3.10@ 3.20 3.30 \Y;
\Y; BOR 1 8 ;
PoRe TR 3.00 3.10 3.20@ Vv

DU PR R A%
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Vovos PVD I O I 1.70@ 1.80 1.90 \Y;
R 1.60 1.70 1.80@ \Y

Vovoy PVD B 1 T 1.90@ 2.00 2.10 \Y
R 1.80 1.90 2.00@ \Y

Vovos PVD i 2 T 2.10® 2.20 2.30 \Y
R 2.00 2.10 2.20@ \Y

Vovns PVD B 3 T 2.30@ 2.40 2.50 \Y
R 2.20 2.30 2.40@ \Y

Vovos PVD B 4 sviRiE) 2.50@ 2.60 2.70 \Y
R 2.40 2.50 2.60@ \Y

Vouos PVD [ 5 T 2.70@ 2.80 2.90 \Y
R 2.60 2.70 2.80@ \Y

X FIt 2.90@ 3.00 3.10 \

Veves PVD PTG N 2.80 2.90 3.00 \Y
Vouor PVD Hifi 7 T 3.10@ 3.20 3.30 \Y
R 3.00 3.10 3.20@ \Y

VPor_PDR_hystH) POR/PDR iR i B & - 50 mvV
VpvD BOR hyst'!) PVD iR ¥ H & 100 mv
ldd(PvD) PVD ¥t 0.6 uA
ldd(BOR) BOR Ih#t 0.6 uA

(L HIHRIE, AEA .
(2> BRRETHERER, AL .

6.3.4. TEHGEM
£ 6-7 BATHIA AL
s

85 | zgme | mx wm | Ef | st | OO REED | BAE | B

ON DISABLE 2.6 -
OFF DISABLE 1.7 -
ON DISABLE 15 -
OFF DISABLE 0.9 -
ON DISABLE 11 -
HSI 16MHz mA
OFF DISABLE 0.7 -

ON DISABLE 0.7 -

48MHz

24MHz

lop(run) 8MHz While(1) | Flash
OFF DISABLE 0.5 -
ON DISABLE 0.5 -
4MHz

OFF DISABLE 0.35 -
ON DISABLE 170 -

LSI 32.768kHz UA
OFF DISABLE 170 -
ON ENABLE 95 -

LSl 32.768kHz uA
OFF ENABLE 95 -

(1 BT HEZER, AEAFHIK.
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% 6-8 sleep i IR

%AF
®¥e . FLASH HAEHO BAE Bfr
ARG Bh Bx ARt Bk sleop
ON DISABLE 1.8 - mA
48MHz
OFF DISABLE 1.1 - mA
ON DISABLE 1 - mA
24MHz
OFF DISABLE 0.6 - mA
ON DISABLE 0.75 - mA
HSI 16MHz
OFF DISABLE 0.5 - mA
ON DISABLE 0.5 - mA
Iop(sleep) 8MHz
OFF DISABLE 0.35 - mA
ON DISABLE 0.4 - mA
4MHz
OFF DISABLE 0.35 - mA
ON DISABLE 170 - uA
LSl 32.768kHz
OFF DISABLE 170 - uA
ON ENABLE 95 - uA
LSl 32.768kHz
OFF ENABLE 96 - uA
L BARFETEEER, AEAZEFINR.
% 6-9 stop L HL
%4F
N = (1) =) AN
5 vCce VDD | MRILPR | LSI R AZES | BAE | R
1.2V MR - - 70 -
RTC+IWDG+LPTIM 6 -
IWDG 6 -
ON
1.2V LPTIM 6 -
RTC 6 -
Iop(stop) | 1.7~5.5V LPR OFF No 6 - uA
RTC+IWDG+LPTIM 45 -
IWDG 45 -
ON
1.0V LPTIM 45 -
RTC 45 -
OFF No 45 -
D Be T HZE R, AEAEF PR
6.3.5. {KIhFER e BERT 5]
K 6-10 R IhAEARE 2 ne i s (1)
"e BHO > Yis HAEEO | BKME | B
Twusteer | Sleep s ER Y [8] - 1.65 us
Flash F#UTF 5, HSI(24Mhz)fE
MR it . 35 us
sopy | MR | g
TwusTop 6 i A - _
] LPR gt | Flash FHUTELY, vDD=1.2v 6 L
a HSI 154 & Gl g VDD=1.0V 6
(1) PR A TR Fr 0 2 A M B s 8 3 58 ) P R s BB — 46 4R 4o
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(2

6.3.6. HPERETAPIRGEIE
6.3.6.1. AMIFEIERT 4
7£ HSE 1] bypass ##:(RCC_CR ] HSEBYP & 1), & H P IF) 4k fL 52 10 T4, ARG 10 1F s

BT HE R, AL i,

MR GPIO 1 A .
A
 TuwHsen)
VHSEH
90%
10%
VHSEL
tmsel | - t(rse) Topsety ;t
«— Thse ———>
6-1 410 ey I B e 3 1
R 6-11 H10 A b AR
(e SHO w/ME HAEE BAE ==Xiv
fHSE_ext FH P AR B A 0 8 32 MHz
VHsEH TN R R 0.7vCC vCcC v
VHsEL NG K BT Vss 0.3vVCC
(SR 0 \F SR 15 ns
tw(HsEL)
tse) H TR BRI 6] 20 s
tiHsE)
&D) R THRIE, AFEA =Rl .

6.3.6.2. SRR 4
£ LSE [f] bypass #(RCC_BDCR [{) LSEBYP B A7), & H W IR IR 45 1k T4E, MR 10 /BN

PRER GPIO i /H
A
Tu(Lsen)
VLSEH
90%
10%
VLSEL
tr(LsL)» i« —> &BEJ Tw(Lsey ?
e T ———>
6-2 4P I B i 5
F 6-12 SR I B RE
5 SHY &/ME HAE N AL
fLsE_ext AR ES 32.768 1000 kHz

DU IR AR A
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VLseH NG| B T LR 0.7VCC \Vi
VLsEL N 5| B HLP 0.3VCC \Y;
fu(-sE) By A R T 1 450 ns
tw(LsEL)

frLse) i\ TH R I D] 50 ns
tiLsE)

&BD) T PRIE, ATEAEF= IR .

6.3.6.3. AMPEIESE
AT DLE R 4 4~32MHz [ SR /Fe IR A% . AEN T A, AR A7 B o A N i R AT R SR I, X RETT L
fefi B HH AR R B S g I 1] e /MK o

2 6-13 Hh il A AR

(iicd S8 4O B/AME® | BBE | BKEP | Bfr
fosc_Iin iR ES - 4 32 MHz
During startup 5.5
VCC=3V,Rm=30¢, 0.58
CL=10pF@8MHz
VCC=3V,Rm=45¢q, 0.59
CL=10pF@8MHz
IDD® HSE ZhE VCC=3V,Rm=30g, 0.89 mA
CL=5pF@48MHz
VCC=3V,Rm=30¢, 1.14
CL=10pF@48MHz
VCC=3V,Rm=30gq, 1.94
CL=20pF@48MHz
tsunse)® @ | J5 B TE] fosc INn=32MHz 3 ms
fosc In=4MHz 15 ms

D
2
3

HEIRAS TR S H IR KE S

€Y

6.3.6.4. AR fR Ak
Al LU I A 32.768KHz (1 i A/ R 2% . FERI I, SRR B L s %R AT R SR I, X AR LA
feti gy HH A8 T A S Sh A 5E IR a) e /M o

ety S ) S VB R A R P 5 1 3 i 4 L (Y A T
R RAIE, AR P
tsupse e A GEIZET) B PhR I8 BIRRE (R S 8], BEXEFRAE S R AR R ES B, AR i

HARHETHRAR, AL I

R 6-14 R S AR

5 S5 Y Jine B/AME® | ARUE | BKEP | B
LSE DRIVER [1:0] =00
. R LSE_DRIVER [1:0] = 01 560 A
LSE_DRIVER [1:0] =10 920
LSE_DRIVER [1:0] = 11 1260
tsusey @@ | FE BN E 3 s

DUBCE SR B R A
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(L Fir A W S R 8 R P R T 3 e Y A s T

2 B RIE, AEA P il

(3)  tsuwserE ANA T GEIEEAMT) BN PR GIE BIRSE B R SN 18], BEXTFRAE S AR ES IR AT, ARG
BRSSPI RE 2 A IR K ZE 7

(4)  BARETHERESR, AELPR.

6.3.7. NIRRT 8FIR HSI Rt
K 6-15 P = AR ek R R

i) SH *AF BAME | RME | BKME | B

23.83@ 24 24.17@ | MHz
21.97@ | 22.12 | 22.27@ | MHz

fisi HSI A% Ta=25°C,VCC=3.3V 15.89@ 16 16.11@ | MHz
7.942) 8 8.06@ | MHz
3.970@ 4 4.03® | MHz
o VCC=1.7V~5.5V, T,=0C~85C -22) 20 %
Arempiisi) | HSI U BERE VCC=1.7V~5.5V, T)=-40C~85C | -4@ 20 %
freim® HSI s & 0.1 %
Dusi® el e 451 55 %
tstabrsy | HSI A2 g B (8] 2 40 us
AMHz 100 uA
o m—"
22.12MHz, 24MHz 180 uA

&) R RAIE, AR P
(2> BHRETHEZEER, AL P,

6.3.8. AERMRIUET #RIR LSI Rtk
2 6-16 P VIS BRI

i ¥ & B/ME | ARUE | FKME | AL
fisi LSI i Ta=25°C,VCC=3.3V -3 +3 %
VCC=1.6V~5.5V T;=0C~85C -10@ 100 | %
Atemusy | LSISURIESLRE VCC:1.6V~5.5V,Tj:-4OC~85C -20 200 | %
freim® LS| oK 0.2 %
tstabesy @ | LSI 252 B (7] 150 us
loowsy @ | LSI Zh#E 210 nA

L B RIE, AEA P Tl
(2> BAREETHERSR, AEEHINEL,

6.3.9. SiHIF PLL &¥iE
% 6-17 B EI
| me | B | %M | v | e | mokm | e |

TR HA A
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feLL N i NS Ta=25°C,VCC=3.3V | 16® 240 MHz
fr_out | faith A Ta=25°C,VCC=3.3V | 320 48 MHz
Jitter FEHAEL B 0.3® ns
tLock B AT (1] feLL IN=24MHZ 15 400 us
(D FHBETHORIE, ANTEAE = Rl
6.3.10. frEfasseit
* 6-18 [Pl frtk
il ¥ %M HAEE | BKREOY | AL
tprog Page program - 1.0 ms
terAsE Page/sector/mass erase | - 3.0 ms
| Page programe 2.1 2.9 mA
°° Page/sector/mass erase 2.1 2.9 mA
(D HHTHORIE, AR = sl .
# 6-19 frAif #8455 B B8 DR 5
i ¥ Vi wm/MEW Hhr
NenD B5 Ta =-40~85C 100 kcycle
treT s O IR 10 keycle Ta=55C 20 Year
(D BHeRETHERE R, AEA=FNHR.
6.3.11. EFT %
5 S8 Y Yii % HAUE AL
EFT to 10 IEC61000-4-4 2 KV
EFT to Power IEC61000-4-4 B 4 KV
6.3.12. ESD & LU 3%
% 6-20 ESD & LU 4tk
s S8 V- Xix HRE AL
Vespmew) | FATECR U (AAREAY) ESDA/JEDEC JS-001-2017 6 KV
Vespcom) | BB U (78 LB A LAY ESDA/JEDEC JS-002-2018 1 KV
Vesomwy | EATECR FUE (HLARASEAY) JESD22-A115C 200 Y
LU #4s Latch-Up JESD78E 200 mA
6.3.13. ¥ 45
% 6-21 10 B A5
il S5 % &/ME HAME BAE AL
ViH AN R A VCC=1.7V~5.5V 0.7vCC \Y
Vi WAMEKHF R VCC=1.7V~5.5V 0.3vCC \Y;
Vhys® | B RRR i HLE 200 mvV

1

Vgl SR B R A
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likg NI FELIR 1 uA
Reu Ee =N G 30 50 70 ko
Rpp hzRBH 30 50 70 ka
Cio® 5| A 2 5 pF

L B RIE, AEA P il

% 6-22 Hy R R
7e SHO &4 B/ME BAME | B
VoL loo=8mA, VCC =27V - 0.4 v
COM 10 % 2|7 ’

VoL iRy lo.= 4 mA, VCC = 1.8 V - 05 Vv
VoL® loL = 20 MA, VCC = 2.7V - 0.4 V
VoL® lo. =10 mA, VCC = 1.8V - 0.5 V
VoL® loL = 40 mA, VCC = 2.7V - 0.4 V
VoL ® lo. = 20 mA, VCC = 1.8V - 0.5 v

COM_L 10@%; P :
Vo® - Ry loL = 60 MA, VCC = 2.7V B 0.4 Vv
VoL® lor=30mA, VCC=1.8V - 0.5 v
VoL ® lo. = 80 mA, VCC = 2.7V - 0.4 V
VoL® lo. =40 mA, VCC =1.8V - 0.5 v
VoH \ loh =8 mA, VCC = 2.7V VCC - 0.4 - v
COM 10 % H & Ha o :

Vor A lo =4 mA, VCC = 1.8 V VCC-05 : Vv
VoL ® lon =20 mA, VCC = 2.7V VCC - 0.4 - v
VoL® loh =10 mA, VCC =1.8V VCC - 0.5 - v
VoL ® lon = 40 mA, VCC = 2.7V VCC - 0.4 - v
VoL® . loh = 20 mA, VCC =1.8V VCC - 0.5 - v

COM L |O@% H &’ :

VoL® - i lon = 60 MA, VCC = 2.7V VCC-04 - Vv
VoL® loh =30 mA, VCC =1.8V VCC - 0.5 - v
VoL ® lon = 80 mA, VCC = 2.7V VCC - 0.4 - v
VoL ® loh =40 mA, VCC = 1.8V VCC - 0.5 - v
(D 10 KA 2% 5| J{lE LI ARIEMTS .
(2)  COM_L IO i 80mA/60mA/40mA/20mA A B .
(3) BAGIE T HIZE R, AEAF R,

6.3.14. NRST 5| it
% 6-23 NRST i

/e ¥ %M B/AME | REME | BKME | BN
ViH PN SN VCC=1.7V~5.5V 0.7vVCC \Y;
ViL K TR VCC=1.7V~5.5V 0.2vCC \Y;
Vhys® | B2 KR i H 300 mv
likg 1\ IR FLIT 1 UA
Reu Y | EhirapH 30 50 70 ko
Rpp ¥ e oA N 30 50 70 ko
Cio g A 5 pF

(1 HEHRIE, REAR R,
6.3.15. ADC 4%

DU TR AR A
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% 6-24 ADC F#iE

inea 28 1 mAME | HAME | BKME | BT
Iop e @0.75MSPS 1.0 mA
Cin® P BB RAEE AN CR 15 FRL A S pFE
F L iNE T VCC=1.7~2.3V 1 4 6@ MHz
hoe VCC=2.3~5.5V 1 8 120 | MHz
VCC=1.7~2.3V 0.2 us
Tsamp®
VCC=2.3~5.5V 0.1 us
Tconv® 12*Tclk
Teoc® 0.5*Tclk
DNL® +2 LSB
INL® +3 LSB
Offset® 2 LSB
&B) BT RIUE, AEA = Fillix
2 HAmEET AR, AEA K.
6.3.16. ELErER4FE
#* 6-25 LA R
Gie) M 1 R/ME | ABRUE | BK{E | B
VIN Input voltage 0 VCC \%
range
VBG Scale input volt- VREFINT \%
age
VSC Scaler offset volt- +5 +10 mvV
age
IDD(SCALER) Scaler static con- | BRG_EN=0(bridge disable) 200 300 nA
sumption BRG_EN=1(bridge enable) 0.8 1 uA
{START_SCALER tsir%ae'er startup 100 200 us
Startup time to High-speed mode 5
tSTART reach propaga- _ us
tion delay specifi- | Medium-speed mode 15
cation
High-
. speed 30 50 ns
driv;n over- Medium-
speed 0.3 0.6 us
tD Propagation de- mode
lay High-
1
>200mV ﬁﬂiﬁg 0 us
step;100mV )
overdrive Medium-
speed 1.2 ns
mode
Voffset Offset error +5 mV
No hysteresis 0
Vhys hysteresis Low hysteresis 10 mV
y y Medium hysteresis 20
High hysteresis 30

DU PR R A%
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Static 5 uA
Medium-speed Witkh
mode; No de- 50kHz
glitcher and +
100mv 6 uA
overdrive
square
signal
Static 7 uA
] Medium-speed With
IDD consumption mode: With de- 50kHz
glitcher and +
100mv 8 UA
overdrive
square
signal
Static 250 uA
. With
High-speed 50kHz
mode; No de- and -
glitcher 100mv 250 UA
overdrive
square
signal
&B) BT RIUE, AZEA = Fillix.
6.3.17. BEEREEHE
* 6-26 i AL AR
s 23 BME | ARE | BRE | Bi
T.@ VTS linearity with temperature +1 +2 T
Avg_Slope® Average slope 2.3 2.5 2.7 mV/C
V30 Voltage at 30C(+5C) 0.742 0.76 0.785 \%
tsTART(Y Start-up time entering in continuous mode 70 120 us
ts temp® ADC sampling time when reading the tempera- 9 us
ture
(D HBTHORIE, ATEAE = il
(2) B EETEZER, AEA IR,
6.3.18. SER 2345
* 6-27 ER AR
i) SH i ®/ME BRXE YDA
t Timer resolution time - L e
res(TIM) frimxcLk = 48MHz 20.833 ns
Timer external clock - frimxcLk/2
fexr frequency on CH1 to frivxeLk = 48MHz 24 MHz
CH4
ResTim Timer resolution TIM1/3/14/16/17 16 Bit

DU PR R A%
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‘ 16-bit counter clock 1 65536 tTimMxcLK
COUNTER period frivmeLk = 48MHzZ 0.020833 1365 us

% 6-28 LPTIM 5 (I i 3% LSI)

PRESC N o .
T3 3 [2:0] B/ HAE oK A BAL
/1 0 0.0305 1998.848
2 1 0.0610 3997.696
/4 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 ms
/16 4 0.4883 32001.2288
132 5 0.9766 64002.4576
/64 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
* 6-29 IWDG HfH: (B ik $5 LSI)
i PR[2:0] &/ E oK HE L=-XiA
14 0 0.122 499,712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
1256 6or7 7.808 31981.568
% 6-30 WWDG #H5: (I #h ik % 48MHz PCLK)
W5 B WDGTBJ1:0] B/ HAE B HAE LR A
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923 ms
4*4096 2 0.341 21.845
8*4096 3 0.683 43.691
6.3.19. EiRO%¢ME
6.3.19.1. 12C B &E O
12C 2 13 /& 12C-bus specification and user manual ffJZ3K .
B Standard-mode(Sm): 100kbit/s
B Fast-mode(Fm): 400kbit/s
B B THRIE, ATHE 2 12C AMEBIEMIMACE , JFH 12C CLK iR KT N RER M /IME -
# 6-31 ft/) 12C CLK #i%
i B3 %M w/ME ==X A
; . Minimum I2CCLK freq Standard-mode 2
12CCLK(min) uency MHz
Fast-mode 9

12C SDA Hl SCL & A B g IfE, Z W TFR.

DU TR AR A
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7 6-32 12C JER ARt

inea 28 BME BRXE | B
t Limiting duration of spikes suppressed by the filter (Spikers 50 260 ns
A shorter than the limiting duration are suppressed)

6.3.19.2. HATHMEEED SPI Frit
& 6-33 SPI i

inea 28 & B/ME BXE Bhr

fsck SPI clock fre- Master mode - 24 MHz
1/te(sck) quency Slave mode - 12

tr(sc SPI clock rise Capacitive load: C = 15 - 6 ns

tisck) and fall time pF

tsu(Nss) NSS setup time | Slave mode 4Tpclk - ns

th(Nss) NSS hold time Slave mode 2Tpclk + 10 -

tw(sckH) SCK high and Master mode, fPCLK =

tw(sckL) low time 36 MHz,presc = 4 Tpelk/i2 -2 Tpelk/2 +1

fsush setup time Slave mode 5 -
thovy ]

Data input hold | Master mode 4 -
th(s) time Slave mode 5 -
Data output ac- | Slave

t
20 cess time mode,fpcik=20MHz 0 3Tpclk

tdis(so) Data output dis- | g1ve mode 0 18

able time

tu(so) Da_ta _output Slave mode (after ena- i 295

valid ime ble edge)

t Data output Master mode (after en-
v(MO) A - 6

valid ime able edge)

t
"o Data output Slave mode 115 -

thmo) hold time Master mode 2 -

DuCy(SCK) | SPIslaveinput i g e mode 25 75 %
clock duty cycle

DU PR R A%
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NSS input
Tesen > Thowss) >
i > T (s —
T s> (€ Tncscup —> : e
CPHA=0 I
- CPOL=0 /
2 |
=] |
= i
- i
= 1
K CPHA=0 —\—
CPOL=1 i
a0y Ty (se) —> LTV(SM_’ Tuso) > Trsen— Tais(50)
MISO output First bit OUT Next bits OUT Last bit OUT R
< Thesn
T en—<
MOST input First bit IN Next bits IN Last bit IN
6-3 SPI I} /5 K-slave mode and CPHA=0
NSS input
b Tecscw T 59—
H o H —Tr(scryP—! H
T vss > Tntscn > | rew
CPHA=1 i i —\I
- CPOL=0 j /
=] |
= |
S |
— :
< S 1
2 CPHA=1 4/—\—
CPOL=1 §
Tas | _
(su): T ) —> Tysori—] Thoy—e—  Trse® (€ Tais(s0)
MISO output ————— First bit OUT Next bits OUT Last bit OUT
Tasp> [ Then—>
MOSI input First bit IN Next bits IN Last bit IN

6-4 SPI 5 [ Kl—slave mode and CPHA=1

PR

SR AR A
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NSS input
471‘8(5(:“4»
CPHA=0
- CPOL=0
j}
a.
=
S | CPHA=O
CPOL=1
CPHA=1 / \
- CPOL=0 - o
jm}
Q
=
S | cpHA=l \ ' /
CPOL=1
Tsu o) %ik\iizlzg’
<> SRR
MISO input MSB N BIT6 IN LSB IN
o« Thom
MOSI output MSB OUT BIT1 OUT LSB OUT
v(I0) Thow)ie»]

6-5 SPI I % Kl—master mode

DA H AR A
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7.85HEER
7.1. LQFP32 #3 R~}

D
D1
AHHHAAAAS
(- 1]
1] 1]
- 1]
- 1
o I B
1] 1]
- 1]
1] O 1]
SEECEEEE
L b & $ v
L
L1
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
A - - 1.600
AL 0.050 - 0.150
o A2 1.350 1.400 1.450
< A3 0.590 0.640 0.690
b 0.330 - 0.410
/ \ I <« D 8.800 9.000 9.200
2 E 8.800 9.000 9.200
E1l 6.900 7.000 7.100
e 0.800BSC
L 0.450 ‘ - ‘ 0.750
L1 1.000REF
0 0 ‘ - ‘ 7°
Note: 1. Dimensions are not to scale
’3. 3 N TITLE DRAWING NO. REV
P<¢ &Eﬁzﬁﬁﬁi LQFP32L(0707X1.4-0.8)
Hanwaysemi LQFP-32 A

DA H AR A
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7.2. QFN32 #HIER~F

TOP VIEW SIDE VIEW
D
. 32 i
Pinl —Te i
: |
|
N J‘( ,,,,,,,, — w
\
|
|
|
I
<
© <
BOTTOM VIEW . .
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
. A 0.700 0.750 0.800
| i Al 0 0.020 0.050
\ U
UoU U;U U U,gna A b 0.180 0.250 0.300
- N S
o ‘ - c 0.200REF
) D2 l D 4,900 5.000 5.100
D) ! . D2 3.400 3.500 3.600
D) ! i - E 4.900 5.000 5.100
[ ‘ d E1l 3.400 3.500 3.600
- | - e 0.500BSC
) i = Nd 3.500BSC
D ﬂ ﬂ}ﬂ ﬂ ﬂ 7 L 0.350 0.400 0.450
e Nd h 0.300 0.350 0.400
BOTTOM VIEW
Note: 1. Dimensions are not to scale
ok TITLE DRAWING NO. REV
< Mz
‘J ﬂ}ﬁjz:‘:-@ﬁg QFN32L(0505X0.75-0.5)
Hanwaysemi QFN-32 A
DU SRR S
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7.3. QFN20 #HIER~F

TOP VIEW SIDE VIEW

e L ——
32 |
Pinl— !
|
2 |
|
|
O + 77777777 I w
|
|
|
|
|
|
|
|
I
| <
© <
BOTTOM VIEW
Common Dimensions
(Unit of Measure=millimeters)
- D2 ———— Symbol Min Typ Max
* F“"’* Nd ——= A 0.500 0.550 0.600
J U w Al 0 0.020 0.050
[ b 0.150 0.200 0.250
| 1 bl 0.140REF
D) (G c 0.150REF
N O D 2.900 3.000 3.100
w =z
D2 1.550 1.650 1.750
2 :hﬂb - E 2.900 3.000 3.100
ey
T — E2 1.550 1.650 1.750
-
O% m < e 0.400BSC
/ Nd 1.600BSC
20
el e bl Ne 1.600BSC
L 0.350 0.400 0.450
h 0.200 0.250 0.300

Note: 1. Dimensions are not to scale

REV

"‘a ™ Eﬁﬁﬁ—@ﬁi ;g\:_zlguo303xo.55-o.4) PRAWING NO.

Hanwaysemi QFN-20 A

DB B R AS
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7.4. TSSOP20 #H#E R~}

~O

-~ | ] —

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
2. A - - 1.200
< e ————l T} Al 0.050 - 0.150
\ A2 0.800 1.000 1.050
‘JD%E%%DQQ&% s | 0a0 | oao | o4
e b g b 0.200 - 0.280
c 0.130 - 0.170
D 6.400 6.500 6.600
E 6.200 6.400 4.500
E1 4.300 4.400
e 0.650BSC 0.750
L 0.450
L1 1.000REF
0 0 8°

Note: 1. Dimensions are not to scale

‘q;‘ &Eﬁ#ﬁ%ﬁ: IlsTsléizo DRAWING NO. REV

Hanwaysemi TSSOP-20 A

DA H AR A
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8.1 TE R

Example:
DM 31 X 003 K1 8 T 6 x

Company
Product family

32bit MCU

Product type
X = General purpose

Sub-family
003 =DC32F003xx

Pin count

F1 =20 pins Pinoutl
E1 = 24 pins Pinoutl1
G1 =28pins Pinoutl
K1 = 32pins Pinoutl

K2 = 32pins Pinout2

User code memory size
3 = 8Kbytes

4 =16 Kbytes

6 = 32 Kbytes

8 = 64 Kbytes

Package

P =TSSOP
U=QFN
T=LQFP
Y =WLCSP

Temerature range

6=-40 to+85

Options

xxx = code ID of programmed parts(includes packing type)
TR = tape and reel packing

TU = Tube Packing

blank = tray packing

DU TR AR A
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9O.WRA &

kA H#A EHEFR 1E& |

V1.0 2021.10.20 | ¥k DCM
1. JHEESSOP244 3415 B

V1.1 2021.12.09 | 2. iI4{S BRI “TU= Tube Packing” DCM
3. #176.3.9, BRSH
1. Bk
2. B 6.34, BESH

VI2o| 20211228 |G w0 e, s DCM
4. #H7 4, LQFP32 Pinoutl5| JHIflC B &k
1. HInET 6.3.11

V1.3 2022.1.13 2. B #EA3.15, BMSH DCM
3. WINTSSOP20/QFN20 Pinout23:) 35

DUBCE SR B R A
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