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1.1 ok

A=A S PERER) ARM® Cortex®-MO NN 32 frfbdzdl s, & LAESR A
72MHz, W Bl EiGes, F 5 M A 1/O i AN A BN M 2k . A5 A 1
12 fiiff) ADC. 1 A EEEES. 14 16 (B e 2. 1A 32 f@E e 28, 3 4 16 fif
HEARTER . 116 fLmB e 48, DA ESARMEREERED: 14~ 12C #0. 2> SPI #
Cf1 2 A~ UART £:01.

APE R AN TAEHRE AN 2.0V ~ 5.5V, TAEEETEHEE5-40°C ~ +85°C H A, ZME
TAERECLRAE AR IO A R 25K .

A= AL LQFP48. LQFP32. QFN32. QFN20 il TSSOP20 3t 5 fhf .
FRAEAS [F 2 5, 28 P A AR TS B AN A D

X E AR E, AR s S S T2 MM S

o HLALORB AN FH 42 il

o EFFATFR

« PC ik M F1 GPS ¥ &

o TV FIgmSisdas (PLC). ABHige. T ENHLAIRIIX

o R RS, MUANHE. RS K R g

1.2 Rt

- WiZ5 &5
— 32 iz ARM® Cortex®-MO kb F % Py 1%
— I LAEAZR Ak 72MHz
— PSR FE ] 32 frAE Aok
— MRS (32Bit)
o« fEfES
— ik 32K FATIINAERE P A2t o
- ik 4K T SRAM
— Boot loader 2 Flash 7£4k R 44 F2 (ISP)
o IRl LA R
- 2.0V ~ 5.5V fftH
— b/ A7 (POR/PDR). A 4w o [k il 28 (PVD)
— SN 4 ~ 24MHz =i SRR 2%
- WIREH ] HRK) 48/72MHz il Ik 2%
« KT
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— BEAR. MU ALK
o AN 12 PEREECE R ES, 1uS B ] (205 13 M EE)
— HAVEE: 0 ~ Vppa
— SRR AL 1] 4) 9 2R T
- A iR RS
- A B R RS
o 1AM ERE A
« 1/~ 5 ifiiE DMA #%iil 3%
- ZHFH4ML: Timer. UART. 12C. SPI 1 ADC
« 21k 39 AMRE 1/O Ui [
— J 110 HIR] AR 2] 16 A A1 ik
— B o DTN BV (55
®: Vpp = 5V
o PR
- BT LI (SWD)
« 21K 9 ER R
- 116 {7 4 @B SR HER 8, 5 4 88 PWM i, DLUESEX A
SuE I ThEE
— 1416 S 28 M0 1 A 32 hLE i 88, A mis 4 ANk i, nTH
T IR il AL
- 216 FLEM &%, A 1 AR A H LA 1 4> OCN, JEIX AR, B2
b, EHIEE TR B T IR )
- 116 A 2%, A 1 AR T
- 2 ANET B 2 (BSZ RS C18L0)
— 1 RGN EE I 2% 24 07 E AL T
- 2355 MEfEEN
- 2N UART $11
- 1A 12C#0
- 2/~ SPI #1
« 96 {7 )30 FrifE— ID(UID)
« X LQFP48. LQFP32. QFN32. QFN20 #il TSSOP20 %%

RGBT MIVEAE R, B 5A e T H2.2% .
£ % Cortex®-MO L HIMERE B, 5% (Cortex®-MO HARZETM) .
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FUARE i B
2.1 |/ExTEE
= 1. FRINEMIMEECE
FemEs
MM32SPINO5SPF MM32SPINOSPT MM32SPINOSNT MM32SPINOSNW/TW
SrEEEO
NAF - K 775 32 32 32 32
SRAM - K Z§ 4 4 4 4
EH
4 4 4 4
(16 bit)
SE IR 25 i
1 1 1 1
(32 bit)
=i 1 1 1 1
UART 2 2 2 2
EIREE O 12C 1 1 1 1
SPI 2 1 1 1
GPIO i 1% 39 25 27 16
¥ 1 1 1 1
12 fiz ADC JBIES
13 13 13 9
(channels)
b s 1
CPU #ii% 72 MHz
TAEHE 2.0V ~ 55V
% LQFP48 LQFP32 QFN32 QFN20/TSSOP20
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AHB Flash #H @m

CPU ‘
T AHB SRAM
RS
DMA —— —o,
-
-
o) MR APB1
g<j:’> SLALRIS ez ADC1 SPIt PWR IWDG
fill 4% (RCC ) TIM1 comp 12C1 WWDG
TIM14 ~ MCUDBG UART2 TIM3
| GPIOA/B/C/D T e
SYSCFG
<> HWDIV VART! |
|
< | |
DMA# 3R |
& 1. 1ERAEE]
W,
2.2 Bk

2.2.1 ARM Hj Cortex-M0 #Z%:/0HHNELAEM SRAM

ARM® ] Cortex®-MO AbH 28 2 H —fCHH A 20 ARM AbEEES, B 528 MCU HIFRE
R TIRERART- 6 45 r 5 I E . BRI RGIhRE, [FIn S0t sl v S B AN o
HE A BT R G

ARM® [] Cortex®-MO /& 32 fiff] RISC 4b¥is, FEAEAAMIAIDRLE, (Ll 8 A1 16 fif
RGeS0 LR T ARM AR Rt RE .

A=A N E R ARM O, RIS 5FE K ARM TR 3#7% .

222 AEREFFHESR
K 32K FAI I BINAAAE 45 T AR AR

2.2.3 NE SRAM
K 4K ZH N E SRAM,
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2.2.4 WENEERXPEHEHIEE (NVIC)
ArE N B HRER EER PR, R Z A oD ENEE (R 16
Cortex™-MO 7 B 28) Fi1 16 Al gmfE it de

o 'BHRA NVIC RS I R IE I 1 A W 87 A 7
o R E RN DMk BN N A%

o BEHLEH NVIC 220

o SO AR BT A AL R

o WD FEGG B 55 i A0 2 2

o YHEAIK R AR IR

o HERAF AL ZIRE

o TR EIR BENRE, TN ITH
TZAFER DL /0N R FR T SE SR A RV ) R R EE T R

2.2.5 SMERRBR/HEEIEHIEE (EXTI)

A S ) B B 2 AN R IS, PR A P SR SR o AR TR T DA
ST BT A g T (TR T IS BGAI),  FE RN R R R
TS 15 AT H TSR (R A o« EXTL AT LUK B0k vk 5 22 /N T 4 35 AHB (OB R 30, o
FIEA 1O DI3ERF] 16 NMrF L .

2.2.6 K#MBERN

RGN B I PR AE R BN HEAT, B S 48 MHz (MR 23 Bt ABRIN ) CPU I 4,
B 5 T ARG BEAN R . B BUAAE T 4 ~ 24 MHz I o 20k 00 1 41 B i s 2 R4S, ik
BRES, REGUKG BB D)2 AR A, G SRR T I, SR R DA RIS R AR L BT
LA TECE AHB (F4% . &i% APB(APB2 £l APB1) [X1%. AHB fllFi% APB
(B AR AR T2MHzZ. 255 [ 2 I BRI AE A .
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ey HCLK
to AHB bus, core
48/72MHz Clock memory and DMA
Enable (3 bits) .
— /4 » to Cortex System timer
» FCLK Cortgx
AHB APB1 Free running clock
Prescaler @ Prescaler |—e \ iELAKplBl >
0sC _ouT HSE OSC /1,2..512 /1,2,4,8,16 periphernl Clock peripherals
0SC _IN 4-24MHz Enable (10 bits)
| If (APB1 Prescaler=1) x 1 [T\ TIMXCLK
else x2 [ L toTmM2;3
Peripheral Clock
Enable (2 bits)
APB2 \ PCLK2
“— Prescaler oArsr "
1,2,4,8,16 [ eripheral
/12458, Peripheral Clock peripherals
Enable (5bits)
o If (APB2 Prescaler=1) x 1 | N TIMXCLK
else X2 to TIM14,16,17
Peripheral Clock
LS| WDGCLK Enable (4 bit)
LSI g > ADC ADCCLK
40kHz to Independent ¢—1 Prescaler to ADC
Watchdog (IWDG) /2,3..17
If (APB2 Prescaler!=1) [ T\ TiM.ADV
APB x 2 to TIM1
Main HSI/4 | else if (AHB Prescaler!=1) | Peripheral Clock
Clock Output AHB x 2 Enable
MCO[ ]« HSE X
SYSCLK else
AHB CLK
LSICLK
Legend:
MCO HSE = high-speed external clock signal

HSI = high-speed internal clock signal
LSI = low-speed internal clock signal

2. B

2.2.7 BHEER
TERBBNN, T 2 5] AT DL B = 2R F

o MWFREFFINFEAT- il s H 28
o NRG AR H 4
« M\ SRAM H 2¢

H 2532 7 (Boot loader) 71T R G A Ak 25, A LUEE UARTA S [N 47 B 3 4 A2
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228 {#HAFR

* Vpp = 2.0V ~ 5.5V: Vpp 5 EIJ9 1/O 3] JHIFD Py &5 8 F 224t

* Vssa» Vppa=2.0V ~ 5.5V: NEHEERAE G 2332 0t 0E . Vppa Al Vssa WZ01453 &
F| Vpp Ml Vsso

2.29 {tEUsIEER

AP N ERER T LR E AL (POR)EE AL (PDR) B, ZHBKIGZLL T TR, F
IERG RS 2.0V B TAE; 4 Vpp KT MBIME (Veor/por ) B, BEEHE T EALIK
A, WA FH AN AL HL S

PN IR — A TR HL R I 2% (PVD), ‘& WAL Voo/Vopa #3518 Vevp HLEE 24
Vpp & F 8w T B Veyp B F22E AW, A AbFRR 7 m] DL 2515 5 B o i e 4%
N4, PVD RETR EEM R F A .

2.2.10 BEFESS
A S A rh PR 2 P S B B TR LR, %R R S8 E S AR A 2 A T TARIRAS

2.2.11 {RIHFEIER

7P i SCRER AR, W DA SERARTOHRE . 63 Sl () R 25 b it <1 2 1) 38 B e £ 1) T
iz

EEIR AR
TERERRASR, SV CPU 31k, B SMBEAL T T ARIRAS 36 U7 R A BT/ 40 I L2 CPU,

FEiEX

TEfRFF SRAM FIZFAE48 N B ERIIEOL T, A HUSE T DA B A 1) R RETHFE . TEIFHL
BN, HSI BHRG 25  HSE SR HR % 354 0C 1. m] LLIE I A — e B & EXTI 1S S 860
P2 M E U R M, EXTIE 5 Al LA 16 AN 1/0 12—, PVD fifa H i (5

=

o

R

RNV AT S AR S8 B AR DD AR 3R AE CPU IR MRS U ¢ P F 17 4 . NPT
A1) 1.5V # AL AL X I W IT . HSI AT HSE k% &5 A8 SC M, wT Lhidiid WKUP 51 I
EJHIE. NRST SIRSMEE R AL, IWDG B A1Me i B & [ 1405 I Z el I+ = A7, SRAM
ANZFAF 25 (1 N BRI K

2.2.12 DMA

RiGH) 5 i8] DMA R DU BLA7 il B Al & B0 BIAF i o AOAF il o 21 B 6 10 Hodia 1%
fi; DMA Pl 85 SCRP IR G2 oh XIS ], Tt G 1 42 1 45 1% i 108 S o [X 45 R I = A= iy v
.

BEMETEHA L TR DMA T REZ AR, [RIN AT DA B B8 0E s AR e 1%
S APt kAT bR kAR AT DU P B B

DMA ] DLAH T R 2148 %: H UART. 12C. SPI. ADC FHid FH/2E A i g 4% 1) e i 28 TIMXo
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2.2.13 ERHFNEIIR

PREE 1 ANEEENE, 2 M EHEN . 3 NEAERE, UK 2 NEITER S
1 MR G R 3%

TR T EmBh e 25 . 8 2 I SRR A E I 2 T R

SER 2R 2 HEBR IR | HEEERE | FAHRE | DMAERAR | BREEEE | EX N
BCCBL N 1 ~ 65536
ik TIM1 16 £ s i Z AR H 4 H
3 B
I 1 ~ 65536
TIM2 32 fir il Z AR H 4 e
A 4 /356 ek 244
L 1 ~ 65536
TIM3 16 f1 W 3% Z AR H 4 oo
1 /356 ek B
1 ~ 65536
TIM14 16 £ iH Z B EE H 1 e
- K
1 ~ 65536
TIM16 /
16 fir i 2 IE TR H 1 H
TIM17
B

BEIEFIEREE (TIM1)

BRI E I 2 H 16 AL RS . 4 AR/ L RGEE DL A AN PWM R A B, &
HA WX AN E AN PWM Sy, 80T DU 2 R s B2 1038 H e i 85 o DUANBh ST 38 i ]
LA F

o IR

A

o R4 PWMQAZ a0 X 575 )

o FBK R

i B o 16 (LB H E R 250, © 5 TIMx 2 88 LG E K ThEE. B &N 16 A2 PWM k4=
iy, ERA SRS (0 ~ 100%).

R T, BB T LRSS, (R PWM %28 0k, AT U7 H 3 ety S P42 ]
HIFF .

IRZ IhAe #8538 A TIM eI 88 AH R, PSR as /AR R, DR i 2 42 il s i 2% v DLIE T 8
I8 FERETIRE S TIM E I 25U R B0, SRt R D s e e Th it

B ERTEE (TIMx)
FEanE, NE T 218 2 AMRPEEATIE ER A (TIM2, TIM3) . Ei 24— 16/32
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7 10 B SN I e . — A 16 R AT SR 4 AR RIS, ARG T
FA TSN 3E. Wik Eee . PWIM R ok sy e

ERERE 324

SR — AN 32 OLI E SN IR AR . — A 16 LA TSRS 4 AN )5
i, AT TG, S . PWM R o s

EHAERSE 16 i

RN SEI AT — AN 16 BLAG B Sh ISR AR R . — A 16 BLATs TS AT 4 ANt
(i, RSB TR i H . PWM RS sk s i

TR RS I SR T RS S R b N SR R T, ARt F S s A R TR . 1
PRBESNT, R AT LRSS . AT R SRR T PWM Bt . 45 e e
HA T () DMA i SR AL

X 5 I ST G 5 A BB BT L (5 2, ASALER 1 ~ 4 MERERBOH L. §
AN SIS ER PWM S, BRfE A 7 B e

B e ER

TIM14

ZE I ST > 16 2 H S E R T B S A — A 16 AT ids . B — A adiE, A
TR AL, PWM B R e o AR RSB, o Bl TR 4
TIM16 / TIM17

SEI SR IEET —A> 16 £ A S E BB THEER A — > 16 (LT ids . A — > fidiE, AT
B AR L PWM s S bk . A M, AP SEIX AR AT SZ. DMA i
RAERINRE. AERIRET, TS T LAR A4S .

L AvE -

SO T VIR IET /> 12 RIS S A 8 R B, &tk R
110 40KHzZ 1% BB UL B DRAIMSA B0 T 060, LA TTE A7 T LA
B R AR 546 LAY (8 R E A 9 T H s B R 4R
L RIS AL BL AR RO B 1. BN SR b
Bk

BHOEM

B T VAP 7 BRI H0, I LB B BIE AT e P DL 14
TR N LR RS S EN IR, S R o AR T
T T LA

R B ERTRE

BOMEI B TS BRI RS, TSR — MR . SR TR
24 (LB

© EREMRIRE

o HTPEEES O WA TR RS

o TG b
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2.2.14 BRARPWAEE (UART)

UART # T B REAE) CTS Ml RTS (5548, %4 LIN EMNIIRE. FA 1SO7816 & fE
. UART #2052 Frfm s KB 5 L. 6 L. 7 iz, 8 L. 9 fr¥ynlficE .

FrE UART $2 0480T LAME R DMA #:1E .

2.2.15 12C A%
12C MaskBEr, BEls TIET 2 FHae MBS, SR AR A P 5K,
12C 11304 7 frsk 10 fir 34k

2.2.16 H[ITIMEHEEO (SPI)
SPI BT, FENERAMIR T, ATACE AAHI 1 ~ 32 fiL.
FFA 1) SP1 42 CI#ET LU F DMA $/5:

2.2.17 ERBMAN®BEEDO (GPIO)

5/ GPIO 31 BIAS AT A #PE i B A GREMRBTTIR) BN (HEBAR A sl T o) B
FA AN BT RE S T, 2% GPIO Bl IS5 47 st B A 5 I A S5 . FITAT 1 GPIO 31
HA o I

EEBEIBHT, 1O SIS Th RS AT LA I — AN & R BT, DLBE R AN S A
I/O ZAEes.

2.2.18 ADC (/B F13%)

PRI 1A 12 BB R 3% (ADC), ADC A £ ik 13 M AM@EiE, w7 BLsEH
BV, IR . R R, A EhEEAT O R 1 — 4L U R
{4

ADC 7] LM# H DMA #:1E.

BRI |10 Th A% A0 VP 30 v b V0 — B B A 30 R, 24 O 15 T 1
BRI, KRR T

FRE R S S8 (TIMX) 155 4% ) 5 i S 7 2 (S0, T A4 3 Y B0 6 51 ADC it %
7 F R B ADC #4857 25

2.2.19 WS

REPERR A TTALE 4 4 32 RIECEA 48, ARIONBREL BB MAASL WA T
B TR B 32 MR B BT PR R 25 158 USIGN T LU B A7 74 B
ST S

B RENGEA TS, SHDMRREEE, EEEERE, SRS AR
o, WA A8 . AR R KT, SRE S, A
L AR IS B4R

WRBHONE, &7 A bR L.
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2.2.20 iBREEEES
L B e SR e — AN B P 2R AR AN O F T . TR A RS TE P SR B B2 5 ADC [ NG
T E, TR S i S B R R

2.2.21 #{THL% SWD FiX0O (SW-DP)
Mk ARM PR 2k £ 47 0 005 11 (SW-DP).
ARM (1) SW-DP #2 1 s vril i 8 AT 28 TG 215 L.

2.2.22 tLBiEE (COMP)

PR AR 1S ERRL S, ATASTAE ] GE TR S m B /0 1), AT e SR AT B
AT 2R, A

o FRSEAE S i R AR Th FEAR Unde g 44
o TGS
o SERTERHHE PWM MISE A, ALRGZ I H it g i [ 2%
B IROE7NARSE
o AR IE TR
— [ 1/0 5l
— WEBELECHL S CRV Al %% AVDD B3 A 35 v v e 9 40 He LA
o T YRR HLE
o W] YR IR 2RI T HE
o Hi H O] DAERSE ) B — AN 1/O i FTERZ AN E I S AN\ o, 1T DAk & DA S
- HHIRFA
— OCref_clr F4 (iF 8 A szl )
— JySEILRIE PWM Sk 51 25
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g e X
o

= 0 <

O ooomO0~wo0wows o=«

OV O0OmmMmMMmM< <

SSaoaomaoaocaoaooon o

2T 22 3I QI FTLLBRAG
NC [ 1 o 36 1 PD3
PC13 [ 2 35 1 PD2
PC14 [ 3 34 1 PA13
PC15 | 4 33 [ PA12
PDO-OSC IN | 5 32 1 PANM
PD1-OSC OUT [ 6 LQFP48 31 1 PA10
NnRST | 7 30 1 PA9
VSSA [ | 8 29 1 PA8
VDDA [ 9 28 1 PB15
PAO-WKUP [ 10 27 [ PB14
PA1 [ 11 26 1 PB13
PA2 [ 12 25 ] PB12

NI e Y%A TANITAN

TILLETRnesq8

A A O

a_n_n_n_n_o_n_n_E&J>>

& 3. LQFP48 5|B 9%
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VDD
PDO-OSC_IN
PD1-OSC_OUT
nRST

VDDA
PAO-WKUP

PA1

PA2

BOOTO0-PB8

] VSS
1 PB7

IRININIniNinIE]

29 [ ] PB6
28 | ] PB5
27 [ ] PB4
26 || PB3
25 | ] PA15

30

32
31

24
23

22

LQFP32 “

20
19
18

17

9
10
11
12
13
1

5
16

]
PA4 [ |

PA3
PA5
PA6
PA7
PB1

PBO [ |
L]
VSS [ |

INIRIRIRIRERIRE

PA14
PA13
PA12
PA11
PA10
PA9
PA8
VDD

4. LQFP32 S|iI5 %
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o

B T}
o O ~ © 1w <« o™ -
D O m o m m o <
O ®d A o oo o o
(2] ™M o o o o o

VDD | ' @ 24{ | PA14
PDO-OSC_IN | 2 237 | PA13
PD1-OSC_OUT | 3 2{ | PA12
nRST | 4 21 | PA11
_____ : QFN32 )
VDDA | '5 20 PA10
PAOWKUP | e Exposed Pad 9 PAg
PAT | 17 18{ | PAS8
PA2 | s \| 7{__| vDD
s 2 = 9 @ % m 9
23g¢xp 8
o o o o o o o o
5. QFN32 5@l
2 & B® @ X
E o o o o
nRST | ot © 7 T T Tis{ ] pata
L ™Y p—
PD0-OSC_IN |2 14| pPA13
I QFN20 ]
PD1-OSC_OUT |3 130 | pB14
VSSA-vss | * 12| pB13
VCap |5 11{_| PB1
S 5 3 2 8
[a) X o o o
> =
[m] o
a <
> o
6. QFN20 5|9
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PB6C | @ 20 ) PB4
PB7 | 2 19 1 PB3
PA6 | 3 18 1 PA14
nRST | 4 17 1 PA13
PDO-OSC_IN—| 5 16 —1 PB14
TSSOP20
PD1-OSC_OUT | 6 15 1 PB13
VSSA-VSS | 7 14 1 PB1
VCAP | 8 13 1 PBO
VDD-VDDA | 9 12 1 PA5
PAO-WKUP | 10 11 1 PA4
7. TSSOP20 3|47
72: Veap BTN R H 3 0.1uF-0.01uF & & 5| 1
% 3. SIHENX
5| gt
LQFP| LQFP| QFN| TSSOP| QFN| B|f&# | KRB O | YO BEF ?| XIhee | AIEKEHTIRE B nzhee
48 32 32 20 20
1 - - - - NC S - NC - -
2 - - - - PC13 110 FT PC13 TIM2_CH1 -
3 - - - - PC14 I/O FT PC14 TIM2_CH2 -
4 - - - - PC15 /O FT PC15 TIM2_CH3 -
PDO
5 2 2 5 2 I/0 FT PDO I2C1_SDA -
OSC_IN
PD1
6 3 3 6 3 I/O FT PD1 I2C1_SCL -
0SC_OuT
7 4 4 4 1 nRST I/0 FT nRST - -
8 - 0 - 4 VSSA S - VSSA - -
VDDA
9 5 5 9 6 S - VDDA - -
VvDD®
UART2_CTS/
TIM2_CH1_ETR/
PAO
10 6 6 10 7 /0 TC PAO SPI2_NSS/ ADC1_VIN[0]
WKUP
TIM2_CH3/
COMP1_OUT
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5| RIS
LQFP| LQFP| QFN| TSSOP| QFN| B|f&# | RE O | 1O BF ?| XIhRe | ARSI Bt inzheg
48 32 | 32 20 20
UART2_RTS/ ADC1_VIN[1)/
1 7 7 - - PA1 110 TC PA1
TIM2_CH2 COMP1_INPJ[0]
UART2_TX/
ADC1_VIN[2)/
12 8 8 - - PA2 110 TC PA2 TIM2_CH3/
COMP1_INP[1]
SPI2_NSS
UART2_RX/ ADC1_VIN[3)/
13 9 9 - - PA3 110 TC PA3
TIM2_CH4 COMP1_INP[2]
SPI1_NSS/
TIM1_BKIN/ ADC1_VIN[4)/
14 10 10 1 8 PA4 110 TC PA4
TIM14_CH1/ COMP1_INP[3]
I2C1_SDA
SPI1_SCK/
TIM2_CH1_ETR/
ADC1_VIN[5)/
15 1 1 12 9 PAS5 110 TC PA5 TIM1_ETR/
COMP1_INM[0]
12C1_SCL/
TIM1_CH3N
SPI1_MISO/
TIM3_CH1/
TIM1_BKIN/
UART2_RX/ ADC1_VIN[6)/
16 12 12 3 20 PAG /O TC PA6
TIM1_ETR/ COMP1_INM[1]
TIM16_CH1/
TIM1_CH3/
COMP1_OUT
SPI1_MOSI/
TIM3_CH2/
TIM1_CH1N/
ADC1_VIN[7)
17 13 13 - - PA7 110 TC PA7 TIM14_CH1/
COMP1_INM[2]
TIM17_CH1/
TIM1_CH2N/
TIM1_CH3N
TIM3_CH3/
TIM1_CH2N/
18 14 14 13 10 PBO 110 TC PBO ADC1_VIN[8]
TIM1_CH1N/
TIM1_CH3
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Bl

LQFP
48

LQFP
32

QFN| TSSOP| QFN| 5|f&# | RKE O | /O EF P
32 20 20

EIhRe

AT EIE TR B inzhRe

19

15

15 14 11 PB1 I/0 TC

PB1

TIM14_CH1/
TIM3_CH4/
TIM1_CH3N/
TIM1_CH4/
TIM1_CH2N/
MCO/
TIM1_CH2/
TIM1_CH1N

ADC1_VIN[9]

20

16 - - PB2 I/0 FT

PB2

21

- - - PB10 I/0 FT

PB10

12C1_ScL/
TIM2_CH3/ -
SPI2_SCK

22

- - - PB11 /0 FT

PB11

12C1_SDA/
TIM2_CH4

23

16

0 7 4 VSS S -

VSS

24

17

17 9 6 VDD S -

VDD

25

- - - PB12 I/0 FT

PB12

SPI2_NSS/
SPI2_SCK/
TIM1_BKIN/ -
SPI2_MOSI/
SPI2_MISO

26

- 15 12 PB13 I/0 FT

PB13

SPI12_SCK/
SPI12_MISO/
TIM1_CH1N/

SPI2_NSS/
SPI12_MOSI/

12C1_SCL/
TIM1_CH3N/

TIM2_CH!1

27

- 16 13 PB14 I/0 FT

PB14

SPI2_MISO/
SPI2_MOSI/

TIM1_CH2N/
SPI2_SCK/
SPI2_NSS/
12C1_SDA/
TIM1_CH3/
TIM1_CH1
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Bl

LQFP
48

LQFP
32 | 32

QFN

TSSOP

QFN
20

el By

RH (D

/0 B85 @

EIhRe

AT EIE TR

B inzhRe

28

PB15

I/0

FT

PB15

SPI2_MOSI/

SPI2_NSS/

TIM1_CH3N/

SPI2_MISO/
SPI2_SCK/

TIM1_CH2N/

TIM1_CH2

29

18 18

PA8

I/0

FT

PA8

MCO/
TIM1_CH1/
TIM1_CH2/
TIM1_CH3

30

19 19

PA9

I/0

FT

PA9

UART1_TX/
TIM1_CH2/
UART1_RX/
12C1_SCL/
MCO/
TIM1_CH1N/
TIM1_CH4

31

20 20

PA10

I/0

FT

PA10

TIM17_BKIN/
UART1_RX/
TIM1_CH3/
UART1_TX/

12C1_SDA/
TIM1_CH1/
SPI2_SCK

32

21 21

PA11

I/0

FT

PA11

UART1_CTS/

SPI12_MOSV/
TIM1_CH4/
12C1_SCL/

COMP1_OUT

33

22 22

PA12

I/0

FT

PA12

UART1_RTS/
TIM1_ETR/
SPI2_MISO/

12C1_SDA/
TIM1_CH2

www.mm32mcu.com

18/61


http://www.mindmotion.com.cn/

SIBE X

DS_MM32SPIN05x_q_Ver1.16

Bl

LQFP| LQFP| QFN| TSSOP| QFN| B|f&# | RE O | 1O BF ?| XIhRe | ARSI Bt inzheg
48 32 | 32 20 20

SWDIO/

SPI2_MISO/
34 | 23 | 23| 17 | 14 PA13 /0 FT PA13 MCO/ -
TIM1_CH2/
TIM1_BKIN

35 - - - - PD2 I/0 FT PD2 - -

36 - - - - PD3 I/0 FT PD3 - -

SWDCLK/
37 | 24 | 24| 18 | 15 PA14 /0 FT PA14 UART2_TX/ -
SPI1_NSS

SPI1_NSS/
38 | 25 | 25 - - PA15 110 FT PA15 UART2_RX/ -
TIM2_CH1_ETR

SPI1_SCK/
TIM2_CH2/
UART1_TX/
39 | 26 | 26 19 16 PB3 /0 TC PB3 ADC1_VIN[10]
TIM2_CH3/
TIM1_CH1/

TIM2_CH1

SPI1_MISO/
TIM3_CH1/
UART1_RX/
40 | 27 | 27| 20 | 17 PB4 /0 TC PB4 ADC1_VIN[11]
TIM17_BKIN/
TIM1_CH2/

TIM2_CH2

SPI1_MOSI/
TIM3_CH2/
TIM16_BKIN/
41 28 28 - - PB5 I/0 FT PB5 -
MCO/
TIM1_CH3/

TIM2_CH3

UART1_TX/
12C1_SCL/
42 | 29 | 29 1 18 PB6 /0 FT PB6 .
TIM16_CH1N/

TIM2_CH1
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51 GRS
LQFP| LQFP| QFN| TSSOP| QFN| B|f&# | KB O | o ®F )| Ehee | AERE AT Bz Ak
48 32 | 32 20 20
UART1_RX/
43 30 | 30 2 19 PB7 /0 TC PB7 12C1_SOAY ADC1_VIN[12]
TIM17_CH1N/
UART2_TX
44 31 | 31 - - BOOTO | FT BOOTO - -
12C1_SCL/
45 31 | 32 - - PB8 /0 FT PB8 TIM16_CH1/ -
UART2_RX
12C1_SDA/
46 - - - - PB9 /0 FT PB9 TIM7_CHY -
TIM1_CH4/
SPI2_NSS
47 32 0 - 4 VSS S - VSS - -
48 1 1 - 6 VDD S - VDD - -
1.5V
- - - 8 5 VCap S - regulator - -
capacitor
1. 1=%IN, O=%ith, S=mjH, HZ=mMH
2. FT: %27 5V, Wi\ VDD fl 5V Z [H[[f5 %5
TC: brifE 10, HAN(E 5 AT VDD HE
3. {XAEAET QFN20 TSSOP #f %
< 4. PA isOINEEE A AFO-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1
PAO - UART2_CTS R SPI2_NSS | TIM2_CH3 - - COMP1_OUT
PA1 - UART2_RTS | TIM2_CH2 - - - - -
PA2 - UART2_TX | TIM2_CH3 | SPI2_NSS - - - -
PA3 - UART2_RX | TIM2_CH4 - - - - -
PA4 | SPI1_NSS - - TIM1_BKIN | TIM14_CH1| 12C1_SDA - -
TIM2_CH1
PA5 | SPI1_SCK - TIM1_ETR - 12C1_SCL | TIM1_CH3N -
_ETR
PA6 | SPI1_MISO | TIM3_CH1 | TIM1_BKIN | UART2_RX | TIM1_ETR | TIM16_CH1| TIM1_CH3 | COMP1_OUT
PA7 | SPI1_MOSI | TIM3_CH2 | TIM1_CH1N - TIM14_CH1| TIM17_CH1| TIM1_CH2N| TIM1_CH3N
PA8 MCO - TIM1_CH1 - - - TIM1_CH2 | TIM1_CH3
PA9 - UART1_TX | TIM1_CH2 | UART1_RX | I12C1_SCL MCO TIM1_CH1N| TIM1_CH4
PA10 | TIM17_BKIN | UART1_RX | TIM1_CH3 | UART1_TX | 12C1_SDA - TIM1_CH1 | SPI2_SCK
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Pin AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PA11 - UART1_CTS | TIM1_CH4 - SPI2_MOSI| 12C1_SCL - COMP1_OUT
PA12 - UART1_RTS | TIM1_ETR - SPI2_MISO | 12C1_SDA - TIM1_CH2
PA13 SWDIO - - - SPI2_MISO MCO TIM1_CH2 | TIM1_BKIN
PA14 SWDCLK UART2_TX - SPI1_NSS - - - -
TIM2_CH1
PA15 | SPI1_NSS UART2_RX - - - - -
_ETR
% 5. PB i O ThAEE M AFO0-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PBO - TIM3_CH3 | TIM1_CH2N | TIM1_CH1N| TIM1_CH3 - - -
PB1 | TIM14_CH1| TIM3_CH4 | TIM1_CH3N | TIM1_CH4 | TIM1_CH2N MCO TIM1_CH2 | TIM1_CH1N
PB3 | SPI1_SCK - TIM2_CH2 UART1_TX | TIM2_CH3 - TIM1_CH1 | TIM2_CH1
PB4 | SPI1_MISO| TIM3_CH1 - UART1_RX - TIM17_BKIN | TIM1_CH2 | TIM2_CH2
PB5 | SPI1_MOSI| TIM3_CH2 | TIM16_BKIN MCO - - TIM1_CH3 | TIM2_CH3
PB6 | UART1_TX | 12C1_SCL | TIM16_CH1N - TIM2_CH1 - - -
PB7 | UART1_RX | 12C1_SDA | TIM17_CH1N - UART2_TX - - -
PB8 - 12C1_SCL TIM16_CH1 - UART2_RX - - -
PB9 - 12C1_SDA TIM17_CH1 - TIM1_CH4 SPI2_NSS - -
PB10 - 12C1_SCL TIM2_CH3 - - SPI2_SCK - -
PB11 - 12C1_SDA TIM2_CH4 - - - - -
PB12 | SPI2_ NSS | SPI2. SCK | TIM1_BKIN | SPI2_MOSI| SPI2_MISO - - -
PB13 | SPI2_SCK | SPI2_MISO| TIM1_CHIN | SPI2_NSS | SPI2_MOSI| 12C1_SCL | TIM1_CH3N| TIM2_CH1
PB14 | SPI2_MISO | SPI2_MOSI| TIM1_CH2N SPI2_SCK | SPI2_NSS 12C1_SDA TIM1_CH3 | TIM1_CHA1
PB15 | SPI2_MOSI| SPI2_NSS | TIM1_CH3N | SPI2_MISO | SPI2_SCK - TIM1_CH2N| TIM1_CH2
# 6. PC in A1 E A AF0-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PC13 - - - - - - TIM2_CH1 -
PC14 - - - - - - TIM2_CH2 -
PC15 - - - - - - TIM2_CH3 -
% 7. PD iz OIN8EE A AFO-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PDO - 12C1_SDA - - - - - -
PD1 - 12C1_SCL - - - - - -
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10k ds AR
7 8. TFfiEssAE

)sE°3 E R KA s 4

0x0000 0000 - 0x0000 7FFF 32 KB LI, AR
SRAM £ #i T BOOT MM &

0x0000 8000 - 0x07FF FFFF ~ 128 MB Reserved
0x0800 0000 - 0x0800 7FFF 32 KB Main Flash memory
0x0800 8000 - Ox1FFD FFFF ~ 256 MB Reserved

Flash Ox1FFE 0000 - Ox1FFE O01FF 0.5KB Reserved
Ox1FFE 0200 - 0x1FFE OFFF 3 KB Reserved
0x1FFE 1000 - Ox1FFE 1BFF 3 KB Reserved
0x1FFE 1C00 - Ox1FFF F3FF ~ 256 MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1 KB System memory
Ox1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - Ox1FFF FFFF ~2KB Reserved
0x2000 0000 - 0x2000 OFFF 4 KB SRAM

SRAM 0x2000 1000 - Ox2FFF FFFF ~512 MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0800 - 0x4000 27FF 8 KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB Reserved
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1KB SPI2

APB1 0x4000 4000 - 0x4000 43FF 1KB Reserved
0x4000 4400 - 0x4000 47FF 1KB UART2
0x4000 4800 - 0x4000 4BFF 3 KB Reserved
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 5BFF 1KB Reserved
0x4000 5C00 - 0x4000 5FFF 1KB Reserved
0x4000 6000 - 0x4000 63FF 1KB Reserved
0x4000 6400 - 0x4000 67FF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB Reserved
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B HRbLIE KA Yin>a &3
0x4000 6C00 - 0x4000 6FFF 1KB Reserved
APB1 0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 FFFF 35 KB Reserved
0x4001 0000 - 0x4001 03FF 1KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADC1
0x4001 2800 - 0x4001 2BFF 1KB Reserved
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
APB2 0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 3400 - 0x4001 37FF 1KB DBGMCU
0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3C00 - 0x4001 3FFF 1KB COMP
0x4001 4000 - 0x4001 43FF 1KB TIM14
0x4001 4400 - 0x4001 47FF 1KB TIM16
0x4001 4800 - 0x4001 4BFF 1KB TIM17
0x4001 4C00 - 0x4001 7FFF 13 KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4002 0400 - 0x4002 OFFF 3KB Reserved
0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1KB Flash 11
0x4002 2400 - 0x4002 5FFF 15 KB Reserved
AHB 0x4002 6000 - 0x4002 63FF 1KB Reserved
0x4002 6400 - 0x4002 FFFF 39 KB Reserved
0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x47FF FFFF ~ 128 MB Reserved
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 07FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0CO0 - 0x4800 OFFF 1KB GPIOD
0x4800 1000 - OX5FFF FFFF ~ 384 MB Reserved
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5 | s

LR

51 MK
FrAESRE AL, BT EEESLL Ve NFEUE .,

51.1 HMEBHE
BRI, SR T Ta = 25°C Fl Vpp = 3.3V, X EEHHH A H T 1HE Sk
2K

5.1.2 HFIghL
BRARRRHI UL, LY il 26 OO T it i S iR 2 K.

51.3 LiEHAE
T 5| S KO Bk T R L

C =50 pF

— L

[ 8. SIMEISAE ST

51.4 SIBEANRE
10 LA\ R A R TR
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984785

9. SIMMANEEE

51.5 f{EAFR
{23 EN 47 W Sl

VCAP [ ——————————
VDD
T VDD |
w | 10 (CPU, ¥
5x100nF _L_ smmi/oum ;‘; B4R SR
+1x4.7pF it | P 17 A&
V8S = >
p— L o
VDD
- VDDA L
LL
. L » [EEDGEN S
10nF+1pyF —— ADC e
VSSA

782609

& 10. RS

5.1.6 HEFEHFENR
S I LR RE R I 2R T T
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loo vear
Vear

CO—"17

J
"

M. ERHERNER R

5.2 B¥mATEME

INAESSF_E s G R “ X R RAUEM” FI3R (K 9. R 10) P4y iiIfE, mTRES
SRR AN IR . X LR 4 Y REAR R I iR 3T, JEANEIRAELL 26 A T S 2h
REPEIRAE IR . AR AR SRR AR T T 2 R as O (T 5tk

Fz 9. B[R4
iz iR B/ME BRME L Vivg
AP E (B Vopa
Vop - Vss -0.3 55
Vssa)® v
v 1E 5V ZZ B W M EE @ Vss - 0.3 55
" FEILE B L L @) Ves - 0.3 55
| & Vooyl AFMLE G| (Bl R 2 50 v
m
[Vssx — Vssl AR BRG] 2 (A () R 22 50

1. BT HIE (Vob, Vooa) A1 (Vss, Vssa) F1 A Z0AR 25 J4E 52 B A ES Fo VG Y B it He
/\é}ﬁi:o
2. WLAIRLZEAE Vin FIECRE . A RRFIIBENEREREER, S TE.

= 10. IR

Fin=) iR BAXE | $AL
lvop 233 Vop/Vopa HLIFZR 1) BT (R HLiR) ) 120
lvss 20 Vg HIZR I SL IR (0 H s (D 120 A
o AR 1O Fndzs il 5] 4 v v 20
AR 1/O Frdzs il 5] b o i H -18
Iingpiny @@ NRST 5] 7N B +5 mA
Inueiny @@ | HSE [ty OSC_IN 3| 1 LSE f¥) OSC_IN 31BN | 5 mA
linucpiny @ ® FoAth 5] BN B @) +5 mA
2 lingeiny @ BT 11O Anfs 5] L siE N i © 125 mA
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1. FERVFIVERE N, B IR (Voo Vopa) ML (Vsss Vssa) 51 L G £ 4 B2 3 b
H LI o

2. SEHIRE AR L AUE AT R BTE 11O sl 5] . s IR — e AN RETE S 5] A
LQFP 35235 P AN 22 v Y5 5| A0 B VB

3. RIANEN B2 T HAT AR B o

4. 2 Viy>Vppa B, &P EIERNENER: X4 Vin < Vss B, 2724 RIAENER. M
HEH IIngPIN -

5. HLZ NN FAAEEN BRI, Shngeiny BBRAESE T IEFRTEA B FUAT B FEA
L (BRI {E) BOZEXE AN

53 T{E&HE
5.3.1 BAIT{EHE

&= 1. BAIERN

iz 2 M B/ME BARE Bhr
freLk A EB AHB IR 0 72
frcLki T APBA I g A2 0 fuoLk MHz
frcLk2 W APB2 I g4 e 0 fuclk
Voo FrifE TAE R 2.0 55 Y,
R 43 TAF H
KA ADC) 20 >
Vooa! ( WY Vpp M IE] \Y;
R 43 TAF H
2.5 55
(fifF ADC)
Ta KT FERY -40 85 °C
T, ke -40 105 °C

1. UE A DY Vop A1 Vopa BEHL, 7R ERUATIE R #4E 18], Vop A1 Vppa Z[H]
% SUVFH 300 mV )25

53.2 LFHMEEMNBTESY
TR SRR — I TSR TR H

12, L MiER R TR

Fiine B %A B/ME BAHE Bapr
¢ Vypp b TH# = T, = 95°C 300 S s
veP Vypp T RE# & A 300 00 a

5.3.3 PREE RIS FEHERS
T B R HAR S 115 3 PR BEEE T AT Vop (H LR IRt
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& 13. RERE AR HIR R

Zinss BH - Jis BAME | BBE | BRE Hfr
PLS[3: 0]=0000( I FHi%) 1.82 v

PLS[3: 0]=0000( F [ 1.71 v

PLS[3: 0]=0001( I-FHiit) 2.12 v

PLS[3: 0]=0001(F F4) 2.00 v

PLS[3: 0]=0010( I F7) 2.41 v

PLS[3: 0]=0010( F K& 2.30 v

PLS[3: 0]=0011( - TH) 2.71 v

PLS[3: 0]=0011( FI4f) 2.60 v

PLS[3: 0]=0100( - FHii) 3.01 v

AT U PLS[3: 0]=0100(—Fﬁ%?ﬁ) 2.90 \%

v o PLS[3: 01=o1o1(b’%f£%) 3.31 v

\ PLS[3: 0]=0101(F K47 3.19 v

i PLS[3: 0]=0110( |- 7Hif%) 3.61 v

PLS[3: 0]=0110( FE&i) 3.49 v

PLS[3: 0]=0111( L FHi) 3.91 v

PLS[3: 0]=0111( FF&) 3.79 v

PLS[3: 0]=1000( -} 4.21 v

PLS[3: 0]=1000( F &) 4.09 v

PLS[3: 0]=1001(-Fift) 451 v

PLS[3: 0]=1001(F K47 4.39 v

PLS[3: 0]=1010( T 4.81 v

PLS[3: 0]=1010( F K47 4.69 v

Vevohyst? PVD 3R 110 mv
VpoRr,/PDR /AR A A 1.66 v
Trstrempo ?) BALFREET [A] 0.61 ms

1. HTHRIE, AEA il
E: BAHGAT A B T kA AR LB R P AR A — F s A e i 2l

5.3.4 GtEHREFYE

HILH FE S 2 R SHORIR R LA 480, LSS N R4 TR K BRI, 1/0 5
B 38 7= BRI B ARSI /O R AR5 . RE e AEAF A4 T X 67 B DA Rk
(YIRS

AT g RO IS AT RGCUT R HATE AR R, AR AERAT — BRI .

BRH R HFE
B B T R A A

« FTAR O SIAIERAL T AR, JREREE— AT E—Vpp 5 Vss(L 1),
© A RIS TR IRAS, BRARRS BB .
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o INAFAFAE 28 B0 U5 R0 B AR B 2 fyck FOAIR (0 ~ 24 MHz B 0 NEFFE W, 24 ~ 48

MHz i 4 1 NSRRI, 48 ~ 72 MHz I 2 N4 1)
s BATWIIEE)E . MH)EINERT: fuck = ekt = froike -

E: /AR R

& 14, ENAFTRX THRBMRKBETERE @

L MAEIR B 4P Fo B XM ATIR E

i)

2%

*M

#RYE O

TaA=25°C

Hpr

IDD

LR T AR L

VAR INERIINS:N

FEHURE N N LA

SALJEENFEHUE

0.4

1.

HEZRE LR, AEAP I 10 RSB RA .

TA =-40°C TA =25°C

— RS B AT AE (uh)

TA =105°C

148491

B 12. FIARN TRV BB RIEFEAE Voo = 3.3V B SIREHIRILL
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90
80
70
60

50

40
30
20

10

TA =-40°C TA=25°C TA=70°C TA=105°C

— NV A R AT AE (uh)

13. FHUEN TRV BB B RUHFETE Voo = 3.3V BT S5iREHIXTEE

SR LR #E

MCU At Fik 545 -

« BT 1O 5l I#EAE TN, IFHERS— AN AT F—Vpp 5l Vs (7).

o FITAH PN TR PARAS, BRIAERFAI LI o

o INTEAF G AR AT I I ) P 5 fyoik HOBIER (0 ~ 24 MHz Iy O NEEFFA I, 24 ~ 48
MHz i 1 NSRRI, 48 ~ 72 MHz I8 2 DN ).

o FREZIEEA Vop At B R & AFA TR 1.

o FRATUIhEEF I . MFFa AN fuok = frokt = froikao

Er ARA TR e AR R B IS A RS M ATIRE .

#* 15, BITRA TR BB FRIAEFE, BURLERBMAARE Flash FIE1T

HAEYE )
K2 iR e 33 ficik i:¥ing
fE BB T Ah it REAFE IR
2MH 14.31 .

B ATHR R I i 72Nz 3 8.78

Iop P R s B 48MHz 9.57 6.25 mA
{37 HLA
8MHz 2.21 1.66

1. LR RTE Ta = 25°C. Vpp = 3.3V BHlREF),
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#* 16. ERKRNX THHRBBRIEFE, RRELERBMAAER Flash 5 RAM HE1T

i O
G i M fucik @ - A
fERRATA AN RAPFTA IR
BRI T 1 . 72MHz 9.16 375
loo PRI 48MHz 6.44 2.71 mA
CINALER
8MHz 1.66 0.95

1. WAYESRALE Ta = 25°C. Vpp = 3.3V BRG],
2. HMEBE B Ky 8MHZ, 24 fuok > 8 MHz B, %4 HSI 48MHz 5% HSI 72MHz.

RSN EL I
P ELSMB T A FESU T2 17, MCU 1 T A4 P41 F

« FTA KO SIIERAE T AR, JREREE— AT E—Vpp 5 Vss (L 11H).
o« FTA RSN TR AIRES, BRARRS 3B .
o G R A BUE R R R AT AR T S AT
— KU A B i
- FOFR— DAL o
o MEGREA Vop SRR R AESITR 1.

& 17. AEIMERRRERE (Y

WEAME BOCNER | um WEA B BCHERA |
RTh# Hh#
HWDIV 217 SPI 7.92
GPIOD 0.75 TIM1 17.04
GPIOC 0.58 APB2 ADC 1.54
AHB GPIOB 0.71 SYSCFG 0.37
GPIOA 0.71 UART1 5.38
CRC 1.00 WAIMHZ PWR 0.79 WAIMHZ
DMA 4.38 12C 9.58
PWM 1.75 WWDG 5.96
TIM17 3.29 APB1 TIM3 8.83
APB2 TIM16 3.17 TIM2 0.50
TIM14 3.17 UART2 5.96
COMP 0.58

5.3.5 SMERETENEFE
3k B SRR S IR = A O SR SN S B R

1. fuck = 72MHz, faps1 = froik/2, faps2 = fhok, BEMMIME RIS R BN ERIME -

TR ARAES BOR A AN SN AR PRI AT, PR EEIR RNt e AT A I8
TARAT
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#* 18. SRR FETHhET I

s 2% A &/ME HARE BAE Bpr

fse_ext FA R A () 2 8 24 MHz
VhseH OSC_IN %A 5| i si~F i 0.7Vpp Voo \Y
VhseL OSC_IN % N\ 5 JEMIG HE~F B K Vss 0.3Vpp Y,
tw(Hse) OSC_IN ek fik iy iy 16 ns
tr(Hse) OSC_IN LF-#yHay O 20 ns
ti(nse) OSC_IN T~ fH ) O 20 ns
Cin(HsE) OSC_IN ¥ N7 (D 5 pF
DUCY (rse) A 45 55 %
I OSC_IN 4 A\ J Hiiji Vs < Vi < Voo +1 bA

1. BB RIE, AEL il

VHSEH
90%

10%
VHSEL

Sl G fHSE_ext |OSC_IN W’

Y 1

LT -

14. SMERSIR AT SR AN AT SRAT

e A — R PR IEIRAE~E F SRS NIRRT Bh

FEE AN B (HSE) 7T LMEEH —A 4 ~ 24MHz 1 & /W 2 W HR 3 40 Ui 2 2 72 A . AR
TR ETes RS SRS T AR P A K SR SN TR, T SR SRR VA 1S 2 £
o FENHIFR, WEPRE AN A A A U AT REHBEE IR 2 B0 5L, DL/ 2R AR
I IR E R A, AR AR S TR S A (IR . B2, KERESR), T el Al N g A

J T
% 19. HSE 4 ~ 24MHz #5355 2843 M (D)
viac] 2% 4 B/ME HRE BKE XA
fosc_in RGP 4 8 24 MHz
Re g GEN 1000 kQ
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in 25 A4 BAME WRIE BXE Bhr
Cui/ R B L S 0 L i A
Rs = 3092 30 pF
C® BATFBT (Rs)™®
Voo = 3.3V
I, HSE 3Kz) fifi Vin = Vss 45 mA
30pF fi#k
Om PR A 5 =E] 8.5 mA/V
tsuse) JE Bl (] Vpp A2&F5E 1] 3 ms

1. IR BRI S Hoh B A P R RS HE 4

2. MGEIHERH, AEE P,

3. X Cuq A Cro» BV R Dy N M BETH 1 (S84 {E 9)5pF ~ 25pF 2 [H]
FIEEN A R, JFRREAT & ZR AR A B RS . 8% CLy M CLp RAMIRZHL. &k
I FIE % L Crq A Crp MR ATAL G4 U A I S 5. AR $E CLq A1 Crp 1, PCB
A MCU 5| I A BTN %5 FEAE A (AT LURHLIS AT 51 B 5 PCB AR FT L7 4% 10pF Aiit).

4. ARXTEARH Re FRBHAE, BEHE AT LA IEE So A2 M IEA 552N 0 FH IR i 25 1 e 42 1 R 3,
AR T 7 A AR A B AR A A T A (B, AR MCU 52 B 78 25 F
MRIRERS, BOH R EHER A SR R X,

5. tsu(nse) /&/HBIETIE], & MEPHERE HSE FRanill &, B 243 315258 1) 8MHz HR% 1% B
18] o XA BUE R AE — MARAER) S AR T PR & L DR, e nT RE DR A3 R AN R T

AACELK .
R T B
H i R s
N L1
FARE TN Jjoscm fuse
I l ~ |>
/ \ J i)
8MHz =R .

1 i e . e

\ /
L R L osc_out
cL2

“ZHFET R =510KQ R,,=5100

860676

15. £ H 8MHz B {FaY# Y v F

5.3.6 PIERRTPRIREFIE
2 R 2 O (P R B AL e R 48 PR A R 19 31

EIEAREE (HSI) #E5%3%
% 20. HSI #&558845 M (V@
#e 2% FA B/ME HARUE wAE Bhr
fusi GIE 48/72 MHz
ACCys HSI &3 %% 0k B Ta =-40°C~ 85°C -6 6 %
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viac] ¥ 4 B/ME WRE BXE By
ACCyg HSI #:3% %% 1R FE Ta=25 -1 1 %
tsu(sy HSI 45328 /5 3yt 7] 10 us
Ipp(Hst) HSI k% 25 D)€ 200 HA
1. Vpp = 3.3V, Ta=-40°C~ 85°C, FRIEFFHIUIM.
2. HBTHRIE, AFEA AL
KRR (LS]) #5555
#* 21. LSl st (D
i) S8 - Jas BME WRE BAE Hupr
fisi® kS 40 KHz
tsusy® LSI #ik¥% #5 5 3t [i) 100 us
Ioos)® LSI 4235 2 Th#E 1.1 1.7 WA
1. Vpp = 3.3V, Ta=-40°C~ 85°C, FRIEKFHITLHT .
2. hZEEVHER I, AR .
3. BWIHRIE, AFEAE s,
M4 SRR B ]
TN R H (R R R N ] TE P I B HST IR R BB B AT 3 o eSS P PR R AR 4 i
AR E AR 2T E
o (LA I B R R G A
o BEARASEZC: AP gk N B ARAS QT BT A FH f A e
JIT A P B 1A 2 S FH PR 5 i 52 R 4 v, vl 755 500 FH AR SR A A5 38
F 22, (RIhFEAR T RO RRER T B)

PR ¥ M WAUE | Hfr
twusteep " AR R A X P S HSI #R%; &5 N s g 4.2 us
twustop " A LR 2 HSI 5% s B i < 2us 12 us

HSI &% i e < 2us
twustoey ") AEFALAGE o WA 28 IR P AR 2 R (1) 230 us
< 30us

1. SRR 5] P05 M AT 46 25 A P R PP BB — 2R 4R 2

5.3.7 FiEssiE
NEGF R
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=l 2% %A B/ME WARE BRME L: XA
torog 16 57 FI 4 FE I (7] 28 us
terASE T (1024) $EER T [A] 8 10 ms
tve B R BRIN [A] 30 40 ms
5260 9 mA
Ipo £ E LR iR 7 mA
BRI 2 mA
R 24. NEEH#ESOMEIRREFHR (DO
®E E 2 P Jis &&/ME HRE =AE BAL
in (5
NEND 20 T
RH)
Ta =105°C 20
treT B PR AT IR i
Ta =25°C 100

1. HZEETHESH, A4 P,

5.3.8 EMC %

PR DN A A 7 i (R 25 DA I il PR AT 00 A

TheEtE EMS (B RESE )
BT M B PR AL R (GBS /O 3k 1 IR 2 A LED), JRsURE S i 4 o e
BB AR, LED IR T T ARk

« EFT: 7£ Vpp Ml Vsg il —/ 100 pF ) #2506 I — 4N A% e IR O Bk R (I 1m
) BRI AR AR . XA A IEC61000-4-4 Frifk .

O BT DUE R GEK R IR 4R A
MAREE KRBT TR

%< 25. EMS #$¥%

g e A g
7E Vpp Ml Vss 12il 1L 100pF Vpp=3.3V,Ta=25°C,
Verr FIFZEHEINT . FEChEEH fuoc=48MHz. & oA
5% (TR A ik i B B PR A PR IEC61000-4-4

WA SR AOER HF DUR 2 R P A ()
TERSPEIGIAT EMC HOVPRTRIIRAL, 2 7E SR MM FI RS FEAT 0. RAZIERE M2, 4510
EMC il 15 1 P 2 PR ALEL PR 3 P A %
FlIt, ZBUR PO EPESRAT EMC AL, JFEAT 5 EMC A SRHOIENTA.
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Lyg X ad

P IR PR T A R BB, e
o WERCR R A

. BAMGELL

o KHRBIR (2 A 3o oe)

IERTAY g
IR T 280 (RS SR RVRE b O3 WO AR) 7 B A T H97E NRST B3I A4
{EG L P 7 R 5 I 51N — /MR 1 B M P T 3L

TEHEAT ESD WA, TT DAFELRE HE R P 35 SR [ oL R B SR ANAE 5 1 b, kB 2 A3 1 1
HUTT, AR 43 T AN A DA 1 A S T AR
5.3.9 HBxEmAE (BSB8URMY)

BT =R (ESD, LU), fEHREE R ETE, X8R 247 5 B il DL E B 1Y
RSB T T R e

FRER IS (ESD)

LI (— AN TE B TR S 18 B — R0 5 — A 7 B ks a0 80 A R 5 B T 51 I
BESL /NG5 B b 3] BCE M6 (3 1 x (n + 1) BLH B ). XA & JEDEC
JS-001-2017/JS-002-2018 #5ifk.

BRSRt

NT VAR BUERE, FETE 6 MREM LT 2 AN TAMY B S BIK
o NEAHEIEGI, AR AR ) g

o FERRANMIN . BRI E Y 17O 51 N B

XANRTT & EIAJJESD78E 45 i L B A2 bR v o

] 2H M BE i-X A
\ Ta=25C, fr
VEsb(HaM) B LR FR (AR REEY) +6000
JS-001-2017 v
‘ o Ta=25°C, e
VEsp(com) F U LR (TR A EY) +500
JS-002-2018
I #4415 (Latch-up current) Ta =25°C, f74 JESD78E +100 mA

5.3.10 /0 #wO%F1%

GLEE PNE: (ko3

BRAEREA R, FRINH KIS HOR LR ORISR INES R AR /O i F#S 2 He A
CMOS.
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iinc 2% A B/ME HRIE BAE LA
VLT WAICH P CMOS i I 0.00 0.2Vpp Y
ViHGsri) PN R )i CMOS i [ 0.8Vpp Voo \Y;
VL) ST R CMOS i [ 0.00 0.37Vop Y
Vi i) N e HL T L CMOS i [l 0.58Vpp Voo Y
Vhys (Gi197) 1/O Uit 2l A o 2% Wi PR IR (D 0.1Vpp \Y,
Vhyssomy | 1O JEVitE 245 Ak 2 2% B R e (D 0.00 v
likg BWARHBER @ 0.001 nA
Rpy 55 EHAE R ®) Vin=Vss 28.7 36 47.9 kQ
Rep 55 N R AR ® Vin=Vop 25 31.2 40 kQ
Cio /O 51 ) Fe 2% 5 pF

1. R AR SIS PR M i . g a TR, AR .
ER_ZNIE

2. GRRAEAR AR 5] AT S e LRI DS HL R FT
3. LRIAT A AL Z MOS R

WLHIERIER R

ob =

GPIO(H FH i N/ Hi ity 1) 7T LA WA B0 HE 22 78 £20mA HEL .
EH PRI, 1O JEFEH L AUERIEIX Sl B AN BEFE L 5. 275 45 H A 448 %) B K A0 e i

« BT 11O 5 M Vpp BRI HLIR AL, ik MCU 7E Vpp F3REU i Kig /T i, A
eI 48 %) B KAUEE Ivpp -

o AT 110 5 R Vs B3 H FI IR, i b MCU £ Vss Bt H IR 1T
W, ANBEME I Lt i RAE T Ivss -

MR E
BRAERE B, R R S HOR AR SEIR A Vop (i R &R 1A ES
F. FIA /O 3 1482 % CMOS .

7 28. M EBEYFE

=2 2 %A /M BRMHE B:SX v
WS, 24 8 NEIMFER | CMOS 3 H, lo = +8mA
VoL 0.4 \Y
e HL IR 2V< Vpp < 5.5V
SR, 2 8 ANSIMIFEIN | CMOS i H, lo = +8mA
VOH VDD-O.4 \%
H LR 2V< Vpp < 5.5V
R, 24 8 AT F WL lo = +20mA
VoL 0.4 \Y;
e R 2V< Vpp < 5.5V
B ST, 2 8 AN B A E B lo = +20mA
VOH VDD-O.4 \
HHLR 2V< Vpp < 5.5V
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BrARRE AR, 2 2941 Hh )2 B i I RS G P2 AN vl R TR AT 3 O SR AR LA 3.

MODEX[1: 0]

5 2% A B/ME wAME B
REE
o C_=50pF,
00 fmax(IO)out R (@) 2 MHz
Vpp=2V~5.5V
iyt v A C_=50pF,
00 tr1o)out X 125 ns
N I [ Vpp=2V~5.5V
t R S BT CL=50pF, 125
00 10)out ns
e RS Vpp=2V~5.5V
— C|_=50pF,
10 fmax(IO)out R @ 20 MHz
VDD=2V~5.5V
LR Ry M <] CL=50pF,
10 tr1o)out X 25 ns
?lﬁﬂﬂLIEﬂ VDD=2V~5.5
R E R T C.=50pF,
10 tr(IO)out X 25 ns
LTI Vpp=2V~5.5
Sk @ C_=30pF, 50
11 f X u %ﬁ/@ 3 MHz
max(10)out il VDD=2V~5.5V
o z @ C|_=50pF, 30
11 f X u %ﬁ/@ 3 MHz
max(10)out il VDD=2V~5.5V
C_=30pF,
1" e - 5 ns
t S =SSR | Vpp=2V~5.5V
f(10)out N
T B (] C.=50pF,
1 8 ns
VDD=2V~5.5V
KR SRR CL=30pF,
1 traoyout X 5 ns
LT 1A Vpp=2V~5.5V
AR E =BT C.=50pF,
11 tr0yout X 8 ns
J:;‘Hﬁ‘llﬂ VDD=2V~5.5V
EXT f2 il 2 o 0 31
texTipw 10 ns

BERAE 5 bk 8

1. 1/O %y LI E r] Ll MODEX[1: O] BLE . Z WA &% F M+ Ak GPIO i

Hic B w5 A7 2 1 U B o
2. FBRBFRAEE 167 5E Lo
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90% 10%

AR i 1

HAESOPF  tr (10)out le— e—i tf (I0)out
| | |

|
|
e T >

R ((tr + t7) < 2/3)T, FFH 52L& (45 ~ 55%)
M NS0pFI), kB FOR IR

16. MM ATRFFIEE X

5.3.11 NRST 3|p}1%
NRST 5| % NIREH 3 H CMOS 1.2, Bi#ER: T —/MNARRel T FRiHFH, Rpy.
BB S, R R S B PSR ER A Vop B iR A8 1110 E N B 15

# 30. NRST 5| Bi4¥1%
inc BH A B/ ME HRE B L:¥ VA
Vienrst) NRST i A K HSF HL 0.5 0.8 v
Vinngrsn) ! NRST #i A\ & L HUE 2 Voo
NRST jitt 3% 5 fid A #5 HLUR IR
Vhys(NRST) ) 0.2Vpp \Y
i
Reu Eﬁi?j%%( %Bﬂ ) VN = Vss 50 kQ
Vnenrst) ) NRST % N\ Ak g i ik 300 ns

1. BB RIE, AEE il
2. EfurafHE MOS HifH.
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I
4
/
4

%*BEUQE% L

‘\
DD SN
N\

\
\

100kQ

Pl

\NRST?

r
L

R R AL

-
-~ S

0.1uF

s
PRy o

oL
LT

4

7>

’
SN ’
\~\ "

~—--—’

368560

17. A NRST 5| BIRIF

1. AW T Pibw R .

2. )EHFJZ”W%EE NRST 51 A1 ALK T3 30 41 H T 55 K ViLngsT) BATRS

et B AL,

5.3.12 TIM ER 284514
T H SR BT

= MCU

A RN S DI RE S (it ELALS SR SNBSSl . PWM Bt ) s PEVETS,

/N1 5.3.10.

% 31. TIMx() 4354

=2 2 &AM B/ME BAE HAL
tres(TIM) SE I 28 53 R 7] 1 trimxcLi
tres(Tiv) SE IF 35 73 et [a] frimxcLk=24MHz 41.6 ns
CH1 % CH4 172 I 234N 5R I 0 frimxcLk
fexr MHz
%Epifﬁ% fTIMxCLK=24M Hz 0 24
Restim JE I 2R R 16 7.
MR T WERE IR, 16 47 1 65536 trimxcLi
tcounter
T H 2 i 5 3 frimxcLk=24MHz 0.0417 2732 uS
65536 x65536 trimx
tmax_counT TR R AT TIVMCLK
fTIMxCLK=24M Hz 178.9 S
1. TIMx & — ANl 4R
5.3.13 BEEO
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12C
FRABAE BB, % 3250 th 0 2 HULE FIEFSRRIE, focun BUA Voo (U6 1140
SR 51

12C 2 OAF G FrE 12C JBAE PR, HAWFERE: SDA fl SCL AGE “H 151, HicE
NIT IR, 2SR Vop Z 18] ) PMOS & #5514, (EATRTFAE .

12C % RS T3 32, A M At = FHDIRES| I (SDA A1 SCL) MkstE e, 2 I/

1 5.3.10.
7 32. 12C #EO4FM
e 12C (D Pz 12c W)
fs % B/ME BAE B/ME BXHE Hh
tw(scL) SCL B i i) 4.7 1.3 us
tw(scLh) SCL I vy Fif ] 4.0 0.6 s
tsu(sba) SDA LI A 250 100 ns
th(spa) SDA HHE R FFHT 1] 0® 0@ 900® ns
tr(spa) trsoL) SDA Fi1 SCL _E 7t a] 1000 2.0+0.1C, 300 ns
tispa) ticsoL) SDA Fl1 SCL T [&H [a] 300 300 ns
th(sTa) THIR 2 A CRFR I 1) 4.0 0.6 us
tsu(sTa) BT BT AR 2 A ST () 4.7 0.6 us
tsu(sTo) 5 1R SR A LI [A] 4.0 0.6 us
P f5 L SR B TT R S5 AR RIS "7 13 s
] (SN
Co (5% ISEFNEN LRIk N 400 400 pF

1. HTHRAE, A7EAF .

2. NIEFBRAERI 12C BRI, fecikr LAUK T 3MHz. AIEFPRIERI 12C K
W, fpolkt LAKT 12MHz.,

3. WHIRAERK K SCL 155 IR HFIF 8], T 3 555 2 TF U6 25 A (1 B R PR RIS 8] o

4. N T SCL N A e LHIIX I, £ MCU W Zi4iE SDA 155 L%/ 300nS
BRI AR IS T8 o
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VoD

VbD
1
4.7KQ % 4.7KQ
12CiE 2k { 1
BHE I IE 4

THaaaAF _/ \/

SDA / / ><: >< T tusTA b e /%t‘a%&#

A
WY

| sbA

1 [

| scL

ti(sDA) »—a »-atr(son) >atsu(sDy) | T e tsu(STA'STO)
| | ‘ frabseft o
| |
4—»} th(sta) 1 4—»‘. tw(SCKL): %‘%th(SDA) l 1
| | |
| | J— |
‘ ‘ J
SCL } : [ | | :
| |
tw(SCKH)N—>: tr(scy »—« }‘—}4 tf(scK —»—-tsu(STO)

130244

& 18. 12C BEAT RN S8 (D

1. W& S EE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-

SPI EO4514E
B AR BB, 2 3351 IS MO FI BRI, foci e HIZEAN Vpp SRR/ &3 1110
SRR E],

b N 2 I ThAE S| (NSS. SCK. MOSI. MISO) FIRs s, 2 0 /h i 5.3.10.
% 33. SPI 41t (D

i 23 &4 B®/ME BAE L XA
fsck 1te(sck) SPI B i EXX 50 0 36 MHz
fsck 1/te(sck) SPI i Bl AT 0 18 MHz

trsck) SPI i g _F T [a] fE % C=30pF 8 ns

tr(scr) SPI BT B B[] fiE 2. C=30pF 8 ns

tounss) @ NSS #3717 [a] A Mpcik ns

th(nss) @ NSS R [H] NS 73 ns

twsckh) @ SCK & IR 8] EBL froue= 36MHz, 50 60 ns
TP EL = 4

twiscry) @ SCK & i 1] EBL frouc= 36MHz, 50 60 ns
TP ERE = 4
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e 2% &4 BME BAE Bifr
tsu(s) @ H5H N\ S SN [R] A 1 ns
th(sn @ HHE N AR TR I ] N 5 3 ns

MR, focik= 36MHz, 0 -
taso) @@ Hedldam L V7 v i A T PERE = 4
MAER, fpork= 24MHZ Atpoik
tais(so0) @ HeyE i A LB ] AR 10
ty(so) @ H5HH i A R [A] M (fEREILTR 2 JF) 25 ns
tymoy @ Hetle i L A Rk 1A TR (R RELIR 2 )5) 3
th(so) @ . ) M (FREILIR 2 J5) 25
thmo) @ IR R R (FREILIFZ)E) 4
1. HEEEVHEFH, AEA K.
2. B/IMEZRTR RSN R NS T, B KA 2 TE A SRASH0HE B0 f KN (] o
3. IR /ME R R P i) /N TR] R KA R s AR 2 B T m B AS ) 5 R )

NSS input\ f

tSUNSS) > teiscK) !  thuss) e i
2| cPoL=0— f . ‘ | g |
£ IW(SCKH) || | : | ' ! }
5 CPHA=0 _  tw(sck) | | | I | ‘
»|cPOL=1 | \ / w
3 o tv(so)+—> fhSO) +—s e Ir(SCK) Ldis(s0)
taso) &e—» | | ! o tisck) |
MISO VAN - ‘ |
OUTPUT { :: MSB OUT | BJTG ouT ! LSB OUT >—
tsu(si)—+
MOSI ><><><><><><>(>< | MSBIN >< BIT1 IN X LSB IN ><><><><X><><X
INPUT : B
:& th(si) >

19. SPI Bt FE-MERF1 CPHA =0
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NSS input

tsuNss) _q >

| i ! , I
CPHA=1 j '\—/—\L ﬂ
CPOL=0 : g 1 [\ !

A4

5 I
e 1 1
£ 'tW(SCKH) ! | : ! ! !
é CPHA =1 'tW(SCKL /| ! L | ! :
@ |cPoL=1 | \—m \—.| |
! , ! | |
! 1 tvsa), : X tdis(s0) | |
ta(so) —»—+— e th(s0) ~+—/ HEEH ! SO
MISO ! H : - ; :
OUTPUT ! MSB OuUT >< BIT6 OUT ;>< LSB OUT >_
| : -
tsu(sh) u—»wth(& ) —>
MOs| ><><><>< ><>(><. MSBIN ) BITTIN >< LSBIN XXXXWXWXY
INPUT . o

429658

& 20. SPI B E-MEXF CPHA = 1(D

1. W& S EE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-
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High

NSS input

|
|
CPOL =0 ! ‘ -—
|
|

|
|
- | | |
3 | I : | -
3 | w | |
S I [ : | !
®| CPHA =0 m 4 N/ /
CPOL = 1 : | : | : : |
e
| |
CPHA =1 : ‘ j | .
I )
= CPOL =0 [ \ R ‘
2 o [ : | P!
© o | | | I :
X _ | | — [
S| CPHA =1 m | u
CPOL = 1 | \ | | .
I Itw (SCKH) | ! tr (SCK)
| |
tsu(MI) ‘w :tW (SCKL):<—>¥ : — t (SCK)
‘ | | |
MISO | -
I T ! T
< th(M|>+] :
| - |
gng',UT MSB OUT| >< BIT1 OUT | >< LSB OUT
tv(Mo ) &P th(MO Yt P

21. SPI BfFE-E#&ER (D

1. W& SEE T CMOS H°F: 0.3Vpp 1 0.7Vpp-

5.3.14 12 {ift ADC 54
BRI, F RS ERME AR 1M EERE . fooike HIZEA Vopa HEH

CERERYE S E2 R
% 34. ADC #5it

Fincs ¥ P 2a B/ME HAE BAE Bfr

Vooa NS 25 3.3 5.5 v
fanc ADC Itf fi i 151 MHz
fs(®) PSS 1 MHz
faoc = 15MHz 823 KHz

frric A R A

117 1/fanc

Van® AR BRI ) Vssa Vopa \%

Ran® CANE IS TPNEE Z A5 1 FiZk 35 kQ
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viias] 2% v 2is B/ME HRUE BAE L: V14
Rapc® KRR F I H BHL 1 kQ
PN SRR IR
CADC(Q) . 10 pF
7
fanc = 15MH 0.1 16

ts@ STRERT I ADe z He
15 239.5 1/fapc

tstaB (&) b H A ] 1 us
e SR A 1] fapc = 15MHz 1 16.9 us
o (LA SRR 1) 15 ~ 253 (CRF¥ te+ IEHIEIL 13.5) 1ffanc

1. HEZEE TP IRIE, ATEA = Hl.
2. WBETHRUE, AEA= A,
3. Eﬁ%ﬂﬁ'ﬁjqﬂ’ VREF+ EV‘]%B%%EU Vppas VRer- EV‘]E‘B%%?U VSSA°

Ts
- R
fapc X Cape X In(2N+2) e

Rav <

FIRAK (AKX 1) HF e KN EPT, #ARZET LN 1/4 LSB. Hf N =12(%
7~ 12 BLHER).

|

%= 35. fapc=15MHzV) BHEIHE K Ran

Ts(AH) ts(us) BK Ran (kQ)
1.5 0.1 0.1
7.5 0.5 4.0
13.5 0.9 7.8
28.5 1.9 17.5
41.5 2.76 25.9
55.5 3.7 34.9
715 4.77 45.2
239.5 16.0 153.4
1. HETHRIUE, AEA= A,
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% 36. ADC 1 - BRI £H V@

5 2% TR BRUE BAE B
ET LA RE +10 14
EO R R%E frcike = 60MHz, +4 +10
EG 25 R 2 fanc = 15MHz,Ran < 10K, +6 +8 LSB
ED oy etk iR % Vopa = 3.3V, Ta=25°C +2 +4
EL TR T +4 +6

1. ADC F5E 5 R IATEN IR R 7 B G 7 AR (T AR v ORI N 51 BBy N s T B
Uiy UK EES B MO PR 59— ML N 51 B IEFE AT A B s B . R UAE W] RET
AR AN B AR HER L ST IR L, (B S 22 a]) 38— B 428 WA .
AR IE AR N R, BTN 5.3 11 R4 I Iingeping BT Elingeping TEFELZ P9, 3t
ANgxgzui ADC K.

2. HEEIERAE, AEA IR .

ET = MR ARGR . Sz bRl 35 AR AL 4 ith 22 18] (1 55 R 28

EO = (mMf8iRZ: 85— U SEBRIE AN S — UCHR AR B 0 9] () A 5

EG = W3R % o IRFRAR L A R fm — ISR e 40 18] P A 85 o

ED = flt/r 2t iR 25 Sz B ik A EE AR 1A] ) B R 5

EL = B R MEiR 2 AT S PR i i s FH S 2R 18] 1 B KA 3

KAE AR FFADCHE # 2%
RN ANx | Raoc” 12
VWYY LJ YWY %ﬁ%&
@ Cparasitic® |
‘ Capc

439454

& 22. £/ ADC H B A EIEE

1. % Ran~ Rapc A1 Capc HIEUE, £ W3 36.
2. Cparasiic %7~ PCB(5 1541 PCB Aii Jay il S AH oK) 5028 L7 AE A (K4 7TpF). 4%
KK Cparasitic BUE B BB G, B ) I = U/ fapco

PCB #&it&iY
FLJR 1) 25 3 06 0 R BB . R 10 nF LR IR A LAY, EATTREIZ R AT R AR
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T MCU & F s
Vooa
1] Vopa
1WF//10nF ——
T 1] Vesa

& 23. R EIRFISE BIREFBLE

5.3.15 BRI
% 37. BEERBEY OO

Fiias2 ¥ B/ME SEUE BE Bhr
W Vsense FXT TR FE 2k 15 °C
Avg_Slope™ RRF R 4.571 4.801 5.984 mV/°C
VoM 1E 25 °C B HL & 1.433 1.451 1.467 \
tstant ? J8 NI [A] 10 us
Ts_temp® MEHUE L, ADC SR ] 10 us
1. BZEETEEERIE, AEAFFIER.
2. HWTHRIE, AEEFHINER,
3. BSERIRAERS [a) AT DA B R AR P 8 IE 22 RGP R 5E o
4, VDD = 3.3V,
5.3.16 LLEag4FiE
< 38. LLEEE4 M
75 E 2 FEBEEE B/ME S RUE BE Bfr
HYST 1B i 00 0 mV
HYST 1B 01 15 mV
HYST BIES 10 30 mV
HYST B i 1 90 mV
OFFSET e E L E 00 0.091 0.213 0.358 mV
OFFSET A LR 01 3.23 7.51 12.08 mV
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i ¥ R E B/ME HAYE BRE Bfr
OFFSET R 10 9.79 15 20.8 mV
OFFSET R E 11 34.25 47.4 62.22 mV
DELAY(™ TERRIE I 00 80 ns
DELAY(®) liEguding 01 51 ns
DELAY(®™) liZigung 10 26 ns
DELAY(™) AEIRAE T 1 9 ns

g TAE H 00 45 uA

(NS TAE R AIME 01 4.4 HA

g TAE RS 10 4.4 nA

(RS TAE R IE 1 4.4 uA

1. F B0 50% L5 N BRI IR A) %2
2. SHFERIRIE, TAEHR.
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PIN1

[ —— ——
o — ——
o — —
—— 1
o — 1
o — :EELIJ
- — o
o — —
—— ——
o — 1
[ —— ——
[ —— o

WﬁHHHHHHHHHH

0.25BSC

(L)

A2
(A3
0.61BSC
I
L—T
I
1 | IR

. —WITH PLATING

—BASE META

24. LQFP48, 48 BMEEIE 5 2 R % E

1. BRI L2
2. AN K.
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3 =X
s B/ME HRIE BKE
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
b1 0.17 0.20 0.23
[ 0.13 - 0.18
ci 0.117 0.127 0.137
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
0.40 0.50 0.60
H 8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08 - -
R2 0.08 - 0.20
S 0.20 - -
0° 35° 7°
61 11° 12° 13°
02 11° 12° 13°
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. D A2
D1 & |ostBsc
HHHHHHAA |
(. 1]
(- 11
(. 11
£ F
] i e T
(. 11
] 1]
PIN1 I:[I:/ — 51\\ I8
IDENTIFICATION H H H H H u H ]
— bL{$1020@)]
b
o o ( b1
1S} > <]
a2 SSSSSSSSSS,WITH PLATING
A g % " L 4>‘_ 5%////%5 BASE METAL
— | L < ANAANNNAURNNNAANNNANN
w STov]

25. LQFP32, 32 BMEEIE H R FEE % E

1. BRI B2z
2. RS fhEK,

% 40. LQFP32 R~TiiBA

j =K

w5 BME S Bkl
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.33 - 0.42
b1 0.32 0.35 0.38
c 0.13 - 0.18
c1 0.117 0.127 0.137
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3 B2X
w5 B/ME HRIE BXE
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
0.70 0.80 0.90
H 8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08
R2 0.08 0.20
S 0.20
0° 3.5° 7°
01 11° 12° 13°
062 11° 12° 13°
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6.3 i QFN32
D \ A2
f
T A
s I O 0 Y O e L] |
|
e A1T
A3
.
b |
|
Juuuuu LL .,
5 R et [
— [ | N -2
) ‘ (-
E2 | b (aam
=) _H—'_ T |F|E
— ( | (-
O\ | ) O
1 | =
|
AN0ANOAAE T
32 | L
PIN 1 Identifier ‘ .
D2
26. QFN32, 32 Ml RFE LS| & RNz E K E
1. BRI EL 24
2. R~Fefrh=k,
% 41. QFN32 R~Tii8B
. X
B/ ME SR B
A 0.7 0.75 0.80
A1 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF
b 0.20 0.25 0.30
D 4.90 5.00 5.10
E 4.90 5.00 5.10
D2 3.40 3.50 3.60
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~ Bk

s B/ME HRE BAE
E2 3.40 3.50 3.60
e 0.5
H 0.30REF
K 0.35REF
L 0.35 0.40 0.45
R 0.09

c1 0.08
c2 0.08
N SIH%H =32
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6.4 I QFN20
i A
f
i L1 | |
T e At
A3
e
b |
|
UUUU -
R -)‘01
— | e
— ‘ (-
B2l =S| -—- -4 - E
b ) . (-
|
> .\ (-
1
NnnNnnn L
20 [ -
PIN 1 Identifier ‘ L
D2
27. QFN20, 20 B 2R Fo 5l ki o 2T K B
1. BRI EL 24
2. RsFphzZK.
%% 42. QFN20 R~TiiBB
=2 =K
B/ME 8 RN BRE
A 0.50 0.55 0.60
A1 0.00 0.02 0.05
A3 0.152REF
0.15 0.20 0.25
D 2.90 3.00 3.10
2.90 3.00 3.10
D2 1.40 1.50 1.60
E2 1.40 1.50 1.60
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we

L 7S

B/ME HAUE BAE

0.40

0.35REF

0.40REF

0.25 0.35 0.45

0.075

Z|A|r|X|IT|®

SHE%EH =20
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6.5 3 TSSOP20

A s
IR RN —— >

T s
L o1
L2 (L1

R
=
\
:

PIN1
IDENTIFICATION

[ \Ash o o
vinininininininininiyi A1

WITH PLATING

28. TSSOP20, 20 BMRHIE K /T s T3 &

1. BRI B2z
2. RS fhEK,

%< 43. TSSOP20 R~tijtER

} =k

w5 BME A Bkt
A 1.0 - 1.10
A1 0.05 - 0.15
A2 - - 0.95
A3 0.39 - 0.40
b 0.20 0.22 0.24
c 0.10 - 0.19
ci 0.10 - 0.15
D 6.40 6.45 6.50
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3 B2X
w5 B/ME HRIE BXE

E 6.25 6.40 6.55

E1 - 4.35 4.40
e 0.55 0.65 0.75
L 0.45 0.60 0.75
L2 0.25BSC

L1 1.0REF

R 0.09 - -
01 0° - 8°
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MM32SPIN 0 5 N T

Device family

MM32 = ARM-based 32-bit microcontroller

Product type

SPIN = Motor

Sub-family

0 = 0 Series

User code memory size

5=32K

Package

P =LQFP
N =QFN
T =TSSOP

Pin count

F = 48 Pins
T = 32 Pins
W = 20 Pins

29. MM32 Bl 26 %
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EEidR

B F

& 44. 1BRUER

B3 /7€ S SRS
2020/08/27 Rev1.16 B E L AF S5
2020/05/10 Rev1.15 B RS
2020/04/07 Rev1.14 1B BEHE A IR 5 2R AR I S 5L
2020/01/17 Rev1.13 B LY R A S 4
2019/07/26 Rev1.12 (ESuRitES
2019/07/08 Rev1.11 Bk RFE S ADC 5.
2019/05/05 Rev1.10 B e o
2019/03/11 Rev1.09 BEE RS
2019/03/06 Rev1.08 BEEESH.
2019/01/10 Rev1.07 R0 QFN20 32,
2019/01/07 Rev1.06 B4 ADC HiE S HUREE .
2018/12/14 Rev1.05 &% ADC ik .
2018/11/13 Rev1.04 BB .
2018/11/12 Rev1.03 Bk .
2018/10/11 Rev1.02 BB R -
2018/08/26 Rev1.01 B E L.
2018/08/04 Rev1.00 IR
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