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1. 581

1.1. #R

MM32SPINO8OC #& MindSPIN Ji& T [# =i 1: B& 32 fizizzh#% i MCU, f#f] Cortex®-MO
NN, s TAESURATIX 60MHz, W& 32KB miffifitay, £145 20 4 GPIO; HWHE
5V fii i) LDO Fa k8% . =20 N B M gk zh &8 . S T 1 % 12 AL BEEU: e %
ADC. 2 MBI LLEES COMP. 2 Bz HBCK & OPAMP. 1> 32 fri@HE I 8% 3 1
16 A EEAERT #4814 16 AL e Rt 4% 14> USART £ 0W/EAN UART B SPI #

.

AT TR e KSR L O 220V, TAEA SRS H-40°C ~ 105°C F @M. —FiEH
TAERER, TERHRIRAS T30 #ER/E 100uA Zif5 .

A7 AL QFN48 F1 QFN32 3 2 Fhft =, .
XA E FIANE L E, AR sl sEH T2 MM A

o FLHLEK B AN 1%
o FHHIHTH

o ki B

o R R

o WRzhae

1.2. ERMER
. WiEZR%

— Arm® Cortex®-M0 32 o7 fuirz thi| 22
- I LYESZE AL 60MHz
- il ER%AS (32Bit)
- 2 J#IE DMA
o fFfEdE
— ik 32KB (1) Flash FEF17-fit o
- ik 4KB SRAM
— 3KB [l37. Flash = (8] ] F T-F2 15 A7 5 Edl A7 it
o IR A RN LA BE
- 2.5V ~ 5.5V {itH
- L H/Mr AL (POR/PDR). A 4 fe HL % Wi 28 (PVD)
- WIRGH ) AR 60MHz &% RC R 0%
— 40KHz ¥y LSI
o [RIIFE
- 1FHl(stop)iEEzX, Ti#E 100uA
o 112 (IREEUEES RS, 1uS BeHuIA] (Zik 11 AN\ EIE)
— Y5 0~ Vop
- 10 AMAhERIEIE
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[

- LRFEAR
- YR HBIEAE
— SCRERFES AR 73 P 2 il B
- 7 R AR
- L HR AR
2 ML AR
o 2 AMKTENRIE HBOR A
e 1/ DMA #iil28, 3t2i@iE
- CFERIAMAEAEE: Timer. ADC. USART
o ZiA 20 MYHE 1/O Ui [
- FrfA 11O ] LABE 2016 /> &R 6 Hh
- JA i AT N Voo 55
o TANEREE
— 1 /M16 £ 4 3BIE E A E N 3 (TIML), A 4 14 PWM HAM@H, PURIEIX A
B ST AS AH R A 4= T g
1732 (i F e 28 (TIM2), A ik 4 AN NSl sk g b
2 M6 fLEEAE I 23(TIML3. TIM14), A1 AN NI 35 /4 i e A
1/ 16 FLE i 82(TIME), SCRFh &
1 AL 1140 8 I 2
1/ Systick i #%: 2407 H Jk B T E Ay
o IR
- BATREEE D (SWD)
e 5VLDO fa)E#
— BN s 18V
o —ZH N AL MR IX 3 45 (GATE-DRIVER)
- TAEHE: 7V~200V
- XFFHE UVLO ¥
— 1A/1.2A SINK/SOURCE = A% 4% 5h FL i
— PN 200ns B X ) 50 B
o 1IAMEUTFAMEEN
- 14> USART #1, fE3CH UART Fil SPIE{E
o 96 fLETME—ID (UID)
e K QFN48 fl QFN32 %}
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FUA% UL EA

2.

®LITWER

AR B

2.1. BEHFE
2.1.1. TR

RS
MM32SPIN08OC MM32SPINOS8OCN
ShEEED
NfF KB 32 32
SRAM KB 4 4
JEH (32 bit) 1 1
SEI 8 YN 3 3
IS 1 1
R USART 1 1
GPIO ¥ 1% 20 17
12 7 ADC e ! !
THIEH 11 11
BIK 2
B
CPU #ii% 60 MHz
TAEfE 7V ~ 18V(Gate Driver, VCC) 7V ~ 18V(Gate Driver, VCC)
TARR -40°C ~ +105°C -40°C ~ +105°C
g QFN48 QFN32
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FA UL

£y MM3z
SPINDBOC
ABCDEF GH
. XZYYUU
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1 QFN48 F4% 22 ElIfR ik &

QFN48 2% — AR Z B & I R 226D

¥—17: MM32

- REHHET

% —47: SPINO8OC

- PR

% =47: ABCDEFGH

- B RA S, K H R RS A S
FVUAT: XZYYWW

— “XZ"NEEA; YYWW'EKH gD, HP"YY'RRSE, "WW LR
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FA UL

22 BN
QFN32 5 44 FlI 5 74

MM32SPIN

O080CN

ABCDEFGH
o XZYYUWUW

K| 2 QFN32 ZENfRiR K]

QFN32 B¢ — AL R B &~ 22 Hl:
e —47: MM32SPIN

- RENHEF BN 5
e 54T 080CN

- il
e % 47: ABCDEFGH

— Trace code + A S, Hp “H” RS RAS
o FPUIT: XZYYWW

= “XZ7 RNAEFFEEAR, “YYWW” J Data code, Hrt “YY” AR H g

A, “WW” A3 H 81 g5 Hh i) i 2
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FUA% UL EA

2.1.3. RGHEHE

Cortex®-M0

(NVIC/SWD)

60MHz

DMA
2-ch

32KB
FLASH

4KB
SRAM

I

K

M

@]

Bus Matrix
S
N
AHB-APB XC=D GPIO
APB1 Q=D§
7 %CZD DIV
g HSI
EXTl k=) K——=)| syscrG S—N Rrcc LSl
TIMI K= K== DBG "4
TiM2 K=} K== usarT1 Power Management
VDD
TIM6 (}:{)éqzb PWR POF'?\//';DR
2
TIM13 G=DI§C=D IWDG
5
(a8
TIM14  K=D"K—=) cowmr
Apc1 K== K== ora1
=) ora2
Pl 3 HEHLAE P
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2.2.  ThREULEA

2.2.1. HAZFEAH
Arm® Cortex®-MO0 AL B 8% 2 fof — AT I Arm AR PESS, B NsEE MCU HY /2
AL TARA R 6 . 405 I E . BRI RFEIIFE, RN 4t Bk g o 5k
REA S 10 v T ZR G R

AP AN ER Arm 0, BILE S ITA R Arm TR IRE .

2.2.2. B
MM32SPINO8OC F H 4 MR &5 K], MM FEAFE—A AHB HBERE, —4> AHB
MR —/ANHFREY APB a2k .

2.2.3. THERpE
® 2 fEE SRR
b | KN Hhk
AU N R R
0x0000 0000 - 0x0000 7FFF 32 KB Gitifigs sl SRAM, AT BOOT AL
B

0x0000 8000 - 0x07FF FFFF ~127 MB Reserved
0x0800 0000 - 0x0800 7FFF 32 KB F X

Flash 0x0800 8000 - Ox1FFD FFFF ~383 MB Reserved
0x1FEO 0000 - Ox1FEO OBFF 3KB B A5 X
0x1FEO 0CO00 - Ox1FFF F3FF ~2MB Reserved
0x1FFF F400 - Ox1FFF F7FF 1 KB REAFEIX
Ox1FFF F800 - Ox1FFF FOFF 0.5KB Sy ]
0x1FFF FAOQO - Ox1FFF FFFF 1.5KB Reserved

SRAM 0x2000 0000 - 0x2000 OFFF 4 KB SRAM
0x2000 1000 - 0x2FFF FFFF ~255 MB Reserved
0x4000 0000 — 0x4000 03FF 1KB TIM2
0x4000 0400 — 0x4000 OFFF 3KB Reserved
0x4000 1000 — 0x4000 13FF 1KB TIM6
0x4000 1400 — 0x4000 17FF 1KB Reserved
0x4000 1800 — 0x4000 1BFF 1KB TIM13
0x4000 1C00 — 0x4000 2FFF 5KB Reserved
0x4000 3000 — 0x4000 33FF 1KB IWDG
0x4000 3400 — 0x4000 6FFF 15KB Reserved
0x4000 7000 — 0x4000 73FF 1KB PWR
0x4000 7400 — 0x4000 8FFF 7KB Reserved

APB1 0x4000 9000 — 0x4000 93FF 1KB OPA1
0x4000 9400 — 0x4000 97FF 1KB OPA2
0x4000 9800 — 0x4000 FFFF 26KB Reserved
0x4001 0000 — 0x4001 03FF 1KB SYSCFG
0x4001 0400 — 0x4001 O7FF 1KB EXTI
0x4001 0800 — 0x4001 OBFF 1KB Reserved
0x4001 0C00 — 0x4001 OFFF 1KB USART1
0x4001 1000 — 0x4001 23FF 5KB Reserved
0x4001 2400 — 0x4001 27FF 1KB ADC1
0x4001 2800 — 0x4001 2BFF 1KB Reserved

DS_MM32SPINO8OC_ver0.9
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b 16 1 H shi
0x4001 2C00 — 0x4001 2FFF 1KB TIM1
0x4001 3000 — 0x4001 33FF 1KB Reserved
0x4001 3400 — 0x4001 37FF 1KB DBG
0x4001 3800 — 0x4001 3BFF 1KB Reserved
0x4001 3C00 — 0x4001 3FFF 1KB COMP
0x4001 4000 — 0x4001 43FF 1KB TIM14
0x4001 4400 — 0x4001 FFFF 47KB Reserved
0x4002 0000 — 0x4002 03FF 1KB DMA
0x4002 0400 — 0x4002 OFFF 3KB Reserved
0x4002 1000 — 0x4002 13FF 1KB RCC
0x4002 1400 — 0x4002 1FFF 3KB Reserved
0x4002 2000 — 0x4002 23FF 1KB Flash Interface
AHB 0x4002 2400 — 0x4002 FFFF 55KB Reserved
0x4003 0000 — 0x4003 03FF 1KB HWDIV
0x4003 0400 — 0x47FF FFFF ~128MB Reserved
0x4800 0000 — 0x4800 03FF 1KB PORTA
0x4800 0400 — 0x4800 O7FF 1KB PORT B

DS_MM32SPINO8OC_ver0.9

2.2.4. WE Flash

W& 32KB+3KB Flash, F T80 7 MEiE.

2.25. HE SRAM
M E 4KB SRAM.

2.2.6. HRERMERFEEHE NVIC
A7 B E P A A R W S, GRS AL TR 22 N AT B ik T i
A~ Cortex®-MO fHWiZR) A1 4 NArgwmAE s .

o EMEM NVIC, REUSIATIRIEIR f v i B A 2R
o HhlTIAE N CIHHE BN A

o FSUVFHHITIN S AL EE

o ACEHRREIIIEL R S 2 b

o SUFFHITRARHERL TN AE
o HBNRAFAFIVRA

o RWHREIN AR, TCREHIMELITH

TSR DL g /)N (1 o W7 SiE 5 A3 SR 1 o i B T R

2.2.7. AMERTR TSP 6] 58 EXTI

A BT A ) 2 B 2 AN IR TN 8%, F TR B 10 SR 224k, ki

CIuts 16

PAAER WS R PTA 10 ST DUEREE] 16 DMMRTh L. B rh b2 ] g

SEIFR, BRI & H RS CETRY . R EIGANY) « — MRS T AE

BN S Y T IR RS

EXT1 A] DAAS I 2 ik 3vF 55 5 /N P9 38 AHB 2 26 B 4 & 3 ) F P A4

2.2.8. BTEFF)E 3D

www.mm32mcu.com
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FUA% UL EA

GRBBEEF RGN B, ERAE, AN 60 MHz Ik a-(ENERINIT R4
Bl IFX RGBT 8 M PBCE, B S rT B R Gei Bl K 20 SAC B LA
RGN (TR G Flash Ui W S5 RA%HD .

Neh R d, FRHZATOHSE =4 AHB A4k, &iE APBL Mk rmtsh, Hrh AHB
v APB 2R (s b i ATk 60 MHz. b 22 48 (st e 40 B s o

AHB Prescaler

1,2,4,8,16

LS » IWDG CLK
40KHz >
LS|
sysclk
HSIDIV
HSI HSI
60MHz Prescaler8 > HSID8
LSI
MCO
SYSCLK/8
HSID8

Not SLEEPDEEP

FCLK/SCLK
A -
Ll
To SysTick
EN »
— o L
I—/ GPIO clock To GPIO

enable

T

ahbclk

AHB peripherals To AHB
clock enable eripherals

:

APB1 Prescaler

1,2,4,8,16

(1) ADC prescaler:
bit 14 & 6:4 in ADC_CFGreg, 2~17
ADC clock must not exceed 16MHz

4 IR

DS_MM32SPINO8OC_ver0.9
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APBL1 peripherals To APB1
clock enable peripherals
pelkl
ADC1 clock
enable - T |
ADC To ADC1
——D_: Prescaler® |
_____ 4
9/47


http://www.mm32mcu.com/

FA UL

2.2.9. BEER Boot Modes
AN, Al BOOTO 5| IR BOOTOSEL 47 AJ L ids 2 P Fh = shass =X A i —Fbr

o MIEFFMHEXEZN
o MRGIFHEXEZN
o MNEIEAFMEIX S B
e MHAHW SRAM JG3)

ISP T RGAAMX, Wl HE O (41 USARTL) #H4T ISP 4WfE.

2.2.10. L7 R Power Supply Schemes

e Vpp=2.5V ~55V: it Vpp 514 11O Bl AT A HIAST#SLHE . A ADC.
SR G APt

2.2.11. {it e W55 88 Power Supply Supervisors
A= N AL T E B AL (POR) / #HLE A (PDR) HLEE, X HEKIAZAALT TARIR
&, BERGML R 2.5V B TAE; 24 Voo KT %€ FIBIME (Veor/Veor) I, B A%

T EADIRES .

BB — A TG LR I8 (PVD), & MM Voo BERIF S BIE Vevo HoE,
Voo {6 T80 T BRI Vevo 18772 IS, o1 IFAL AR T LA 5% 15 2 st il
fE 7 S TR I

N7 e, PVD I

2.2.12. BHIEEE2S Voltage Regulator
P PR L T R 0 410 T A 0 PR R T P L TR R B S

RN T TAEIRES

2.2.13. {&Ih#E A, Low Power Mode

72 i SCRFIR DDA R, AT DAAE BORARTIAE . BRIE R Sl 18] 2 18]35 1 fe £ T

R BRI

DS_MM32SPINO8OC_ver0.9

: wrtany | VDD . | FTEEA
Bt HATR Lo e Ao [P i T O
Al I JE 2% B
WFI (Wait for o A
MR, | nterrupt S RN SR
(Sleep . HoAti AT ADC T FF o
WFE (Wait for o ] i ax A
Mode) Event) e i g Rl SRAM 4
P (R
(R ENIST]
. wE LA i 5 N e
WILL | sieeppeep | fembini) st | FAMIISVAL | Lo | | aab | R
Mmef s WEIEE | $iff, IWDG d | [ Eh 8 E % A sy | GPIO KX
WFE; (ARSI M T m )
e N
REARAR X

EMERRELEC, CPU E1L, B & sbds CPU 4, 4l NVIC. SysTick Z¢4/)

FEIEAT

www.mm32mcu.com

10/47



http://www.mm32mcu.com/

FUA% UL EA

EHUE
FELRFE SRAM MIFAFE5 WA ZRITEOL T, EHUE AT DOA SRR AT L B AE -
FEAENUEECR, HSIEESC M. AT LS AT — o B AR EXTI IS S 18R 25 A s P

SRR, EXTIAE S5 RILALZE 16 MME 110 Oz —.

2.2.14. R ERS HWDIV

PVD A% H M RS 5 .

PR BRIZ AR 5T, BEE ST AT 5 808 TorT 51 32 (LI MBRkIa . BEfFER
AR PERE MR PR A

2.2.15. HEGFM#SVT s 35 DMA
RIEIG 2 B63@ ] DMA 1T DU B AR A4 S IR A28 . V4 S 770 S0 17 ik 25 30 1 45 10 5
PR, DMA 28198 SRR R T2 0 [X [R5 TR, 3 G T 2 1) S B ok 2 b [X 46 2 i
I 722 A= f b
BB LT DMA W RB 4, [ 7T DL iR i K

-2

i A AT bt ik R AT DUE e B B

DMA T UL T EE R4, 11 USART. ADC FliF /LA & g5 5 e B 52 TIMX.

2.2.16. EWEFE1H TIM & WDG
FEMEE LANESERES. LB ER S, 3 ANEAER . DN 1AFET T ER
Z9A0 1 /) Systick BN #5. TR T md sl e i #% . 18 e i 38 13 4 5E i 28 1

Vit
R 4 TR IR IIRELLER
SE I AR ARA 2R WHBRAPR | HHSRE | BORRE | DMAERER | MIVHLBOEE | TAMaH
SN -
. TiM1 . 1 ~ 65536 il
ik 660 | i | s f e i
I IR .
: TIM2 32 fr A B 65536 2 # %
= R | AR 4l
TIM6 o T 1 ~ 65536 [
16 fi i yaen Gl k k
HEA
TIM13/14 - i 1 ~ 65536 Z [f]
16 i KT 2R &l 11 x
R E B AR (TIML)

R E R AR B 16 A s . 4 A HEBOEE DL A AN PWM R A G4 AR
HA#IEXIHA K TLAN PWM Hitt, JE 7] DLl 2 B e B T 2 i 28 DY AhaL
iE A A T

DS_MM32SPINO8OC_ver0.9
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FUA% UL EA

o FHLLEL

o FEEPWM GAZEH X S ED

o FAJKIPH

BeE R 16 A e R8s, 5 TIM2 i 2t A FE R ThEE. BLE N 16 A7 PWM
KA, B 4RHEE 7 (0 ~ 100%).

PRI, THEES T AR 4s, RIS PWM St g2 ik, AT DT BT H 1% ek HY
Pz il I 2K o

IRZ DR #-5 @ A E I AR A, BB AR [R], DR b v R 428 i) s ) 48 W] LAad i
I g R Th e 5 O I 2R U R R A, SR A [RID B R D RE

32 AL A R E (TIM2)

PR NE T LA T IER ERN A (TIM2) o« EN#SA—1 32 AL EB)
Ings T B . — A 16 AL TS SRE AN 4 NSO ETE, RN EE AT
Fa IR H e . PWM Rk b 0

FHAER 28 (TIM6)
FEARER 2RI T — 16 A7 A SER SR T4 Sas Al — A 16 A7 B s E B Has 4
%, AT P RAMESER T BUE R ThEE,  THEER I A T A g o A 2 .

EHAER A (TIM13/14)

BEAE I BRI HE T — AN 16 £ AT S G FE T2 SRS AN — A 16 17 F 2 R 8 s 4
B BRI B TR AR AT 2. TIM13/14 HAT 2R %, dnd N Thas (O &4
ME SRR TE R PEsE), Mtk DIae(PWM fir . bLEd i 55).

MWSLE 14 (IWDG)
MOSTIE T 5T —A 12 ALt E s Fl— A 8 AT o Aids, & B —A P
ML) A0KHZ [R5 2R Bl o X AMRG ML T 08l g T TR A LR
o IWDG 1] PLHTE RS0 & A v jE I EALEA RGEAE N —A H eI 25 8 N 2
Jr PR AR I A B o e e T AT DG B B B SR B T . R R K
N, TG T AR R4

RYGiH R 2% (SysTick)

AR B8 T SERHRE RS, BT 24— AR R R . B ik
f%‘“ﬁ

o 24T R

o HIEMEINEE

o CMPFELELN O WHBEREAE— N ET B R

o A GRLI BRI

2.2.17. @H#EO GPIO

A GPIO Bl IIH T UL I B s . (IR BT « AN GBS BT
B B PRSI . 250 GPIO 5| B 5 %3 i b 1ol i 52 F Ah e L7

EFRERH T, 10 54N aea] LLE S — M E R ESUE, LB RENS
A 110 FA78s.
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2.2.18. BRI RIPW R 2 USART
USART S #r22# (UART) . FASH. Hh UART SCRFHALEXUTIEE, UART
FaE SRS A # R 25 (CTS/IRTS BHA: [ shik /e

USART #: 0 3 # DMA #:1E, RPN, #85 SPIScHEiEEE .

2.2.19. ¥ A8 ADC

PR LA 12 AR B EE (ADC), A 10 AMAMELEIE T, AT AL
R, RALES AR . ERME, BT Dk i — AR AR L
(RS 4. ADC % DMA k.

B 1 1A T RE FOVFIE A v ML — B B A 2 P I, A AL (5 S
TE A BRIERS, KA

HUERF &% (TIMX) £ RS, AT LA ARSI ADC Bfi k4 A, ATECE ADC 64t
B

BEERE
I AR IRES PR — BRI VAR R B, fE N AR AT E#EE] ADC HOf N\ JEIE L

2.2.20. HRL LB 5% COMP
R IR 2 AN SR, AT R, BT i SR A A . COMP AT AT 2 R
fe, I

o EHBDME S i A AR T AR ASE AU nde i 44
o WRFE CEHIThEE, T RRH PWM TS I 8] 7 A ) et b B )
o LSERTEREH I PWM ML G, 2 RE I AR i e
o TANLIRARA FIET TR
o NEBLLERHE 8-bit CRV I 3EFF Voo S # P H#53E HE HLIE )43 1K A A
o AIYMFEIRI LR
o AJDASEILE IR V) 1 E ) D) Re
o TIYRFREAE ZE I THE
o ity AT DAE E [ B —AN/O uity 8% 2 AN i AR N g, AT DA R DL S
BN
OCref_clr M GZH HAHFIEHD
AT SEPLRIE PWM 26T (134 25 Fi 44

2.2.21. BEBUKE OPAMP
P PR NS BRSNS s NS R B S 110 , it L 10
LIS ADC , L skl . SR A .

2.2.22. BATHREAND (SWD)
PR Arm ARAERT PR Z B AT TR D (SW-DP).
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3.

51 ke X & B

Te

-— o Ny o 9 o

e g2 228 22 2¢ 8 ¢g

|

© N O b F MmN+ O

- < < Ay < g < g < <
HO'| g T T T T NC
VBT 2 '@ 35 |LO3
NC 3 340 | Lo2
Ne [ 3{ Lo
vee | s 327 |Nne
VDD/LDO5V| 16 —

- QFN48 31 | PGND
vss | 7| 30{ |PB3
_____ N | =1

PAO/BOOTO| 18 | 297 |vss
PAT| 9 Exposed Pad 28" vop
pa2| 10 I eats

,,,,, 11 | ]
PAS | 70| 267 | PAl4
i e~ |
PA4 ;
T m < n (el ~ @ a o — ~ © 25' PA13
R R N NN N R > SN R A
O o T T e T A T S T
L o e 2 = o 9 g N = b
Tz g R QR EFE Tz vss
o o zZ
S
&

5 QFN48 5| {4345
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£OH
edn
Zsh
cOH
can
LSA
LOH

Lan

w
w
=
U, 2m543_.
€ 59 9 9 &2 & £ &

1 lE m---\\.\ ¥l .......
....... o o e
....... o E ol
....... _ m 0
....... 16T | Q Pkl
....... ; = m
....... 1 0E m Ll i LE _,..
....... e L @ Lo

— (] [an] =t L [4=] [ [==]
(4] = = - =t
S 35 £ 2 2 § &
(] @]
=
c
s £

1SHNI0LYd
6vd
2vd
Zid
L9d
0ad
Lvd

9vd

%] 6 QFN32 5| 1434
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\J
3.2. BIMENFE
£ 551 HIE X
31 BI4AD ” 'ég
5 4R ;?1) EIheE "R B ThaR Bt pnThae
QFN48 QFN32 f’;
1 31 HO1 - - HO1 . -
2 32 VB1 - - VB1 . -
3 - NC - - NC . -
4 ; NC - - NC . Y
5 1 vee - - vee . -
6 2 LDOSVAVDD | - - | LposvivDD . -
7 VSS - - Vss . -
TIMZ_CH1
TIM13_ CH1
8 3 PAO/BOOTO | 110 | TC PAO TIM1_BKIN4 BOOTO
USARTL_SCLK
ADC_TRIG O
TIM2_ETR
TIM13_ CH1
9 4 PAL o | Tc PAL TIM2_CH2 ADC_INO
USARTL TX
COMP1_OUT
TIM2_ETR
TIM14_CH1
TIML ETR
10 5 PA2 o | Tc PA2 TIML BRINS ADC_IN1
USARTL_RX
COMP2_OUT
TIM2_CH1 ADC_IN2
11 6 PA3 o | Tc PA3 TIM13_CH1 COMPL_INP[0]
USARTL nCTS OPAZ IN+
TIM2_CH2 ADC_IN3
12 7 PA4 o | Tc PA4 TIM14_CH1 COMP1_INM[OJ/COMP2_INM[0]
USARTL nRTS OPA2_IN-
TT| :\'>|A124_ Cc'ffl ADC_IN4
13 8 PAS o | Tc PAS - COMP1L_INP[1]
TIML_ETR OPA2 OUT
TIM1_BKING -
14 NC - - NC
TIM2_CH1 COMP1_INP[2]
L 2 PAG Vo | TC PAG TIM13_ CH1 OPAL IN+
TIMZ_CH2
TIM14_ CH1 COMP2_INM[1/COMP1_INM[1]
16 10 PA7 o | Tc PA7 14 < ORAL N
USARTL nCTS
TIM2_CH3 ADC_IN5
17 11 PBO o | Tc PBO TIM13_ CH1 COMP2_INP[0)COMP1._INP[3]
USARTL nRTS OPA1 OUT
TIM2_CH4
TIM14_ CH1 ADC_IN6
18 12 PB1 Ve | TC PB1 USART1_RX COMPZ_INM[2]
USARTL_TX
VLS Crt ADC_IN7
19 13 PB2 o | Tc PB2 I SKine COMPZ_INP[1]
USARTL SCLK
TIM2_CH2
TIM14_ CH1 ADC_IN8
20 14 PAB Ve | TC PA8 MCO COMP2_INP[2)/COMP1_INM[2]
USARTIL TX
TIM2_CH1
21 15 PA9 o | Tc PA9 TIM13_ CH1 CO?/IDPCZ_III\I\II?DB]
USARTL_RX -

DS_MM32SPINO8OC_ver0.9
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3| G ” 'éﬁ
5| R ;?1) EIhRE "R EHThER FrHInThER
QFN48 QFN32 ff)
TIM2_ETR
TIM1_BKIN1
TIM14_CH1
22 PA12 1/0 TC PA12 USARTL_RX -
ADC_TRIG_O
COMP2_OUT
TIM2_ETR
ADC_TRIG_O
TIM1_ETR
23 PA11 1/0 TC PA11 TIM13_CH1 -
USART1_TX
TIM2_CH1
COMP1 OUT
24 16 PA10/NRST 1/0 TC PA10 -
SWDIO
TIM13_CH1
25 17 PA13 110 TC PA13 USART1_SCLK -
USART1_RX
COMP1 OUT
SWDCLK
TIM14_CH1
26 18 PA14 1/10 TC PA14 USART1_nRTS -
USARTL_TX
COMP2_OUT
TIM1_CH4N
TIML CH3
TIM1_CH4
TIM1_CHIN
27 19 PA15 1/10 TC PA15 TIML CH1 -
TIM1_CH3N
TIM13_CH1
TIM14_CH1
28 VDD - VDD - -
29 VSS S - VSS - -
TIML_CH4
TIM1_CH2
TIM1_CH1
TIML_CH2N
30 PB3 1/10 TC PB3 TIM1_CHIN -
TIM1_BKIN2
TIML_CH3N
TIM1 CH3
31 20 PGND - - PGND - -
32 NC - - NC
33 22 LO1 LO1
34 21 LO2 LO2
35 23 LO3 LO3
36 NC - - NC
37 NC - - NC
38 24 VS3 VS3
39 25 HO3 HO3
40 26 VB3 VB3
41 NC - - NC
42 NC - - NC
43 27 VS2 VS2
44 28 HO2 HO2
45 29 VB2 VB2
46 NC - - NC
47 NC - - NC
48 30 VS1 VS1

DS_MM32SPINO8OC_ver0.9
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SHE SO ke

LI=%iN, O=%it, S=HJE, Hiz=mEkH
2.TC: #rifE 10, ¥aNES5 B vDD H &
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3.3. HHAMRR

#* 6 PA iy I Thig 5 FH AFO-AF7
sze AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO TIM2_CH1 TIM13_CH1 |TIM1_BKIN4 USART1_SCLK| ADC_TRIG_O
PA1 TIM2_ETR TIM13_CH1 TIM2_CH2 USART1_TX | COMP1_OUT
PA2 TIM2_ETR TIM14_CH1 TIM1_ETR | TIM1_BKIN5 | USART1_RX | COMP2_OUT
PA3 TIM2_CH1 TIM13_CH1 USART1_nCTS
PA4 TIM2_CH2 TIM14_CH1 USART1_nRTS
PA5 TIM2_CH3 TIM14_CH1 TIM1_ETR | TIM1_BKIN6
PA6 TIM2_CH1 TIM13_CH1
PA7 TIM2_CH2 TIM14_CH1 MCO USART1_nCTS
PA8 TIM2_CH2 TIM14_CH1 MCO USART1_TX
PA9 TIM2_CH1 TIM13_CH1 USART1_RX

PA10/NRST -
PA11 TIM2_ETR |ADC_TRIG_O| TIM1_ETR | TIM13 _CH1 USART1_TX | TIM2_CH1 | COMP1_OUT
PA12 TIM2_ETR TIM1_BKIN1 | TIM14 CH1 USART1_RX | ADC_TRIG_O | COMP2_OUT
PA13 SWDIO TIM13_CH1 USART1_SCLK| USART1_RX | COMP1_OUT
PAl14 SWDCLK TIM14_CH1 USART1_nRTS| USART1_TX | COMP2_OUT
PA15 TIM1_CHA4N TIM1_CH3 TIM1_CH4 TIM1_CHIN | TIM1_CH1 | TIM1_CH3N TIM13_CH1 TIM14_CH1

DS_MM32SPINO8OC_ver0.9
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5| R H D RE
% 7 PB m D BhAe & | AFO-AF7

Pin

N AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
ame
PBO TIM2_CH3 TIM13_CH1 USQF%L”
PB1 TIM2_CH4 TIM14_CH1 USAF;“—R US@&“—
PB2 TIM2_CH3 TIM13_CH1 TIM1_BKIN7 US’?:FI‘_TKl—S
PB3 TIM1_CH4 | TIM1_CH2 TIM1_CH1 | TIML_CH2N | TIM1_CHIN | TIM1_BKIN2 | TIM1_CH3N | TIM1_CH3
PB4 TIML_CH3N | TIML_CH3 | TIMLCHIN | TIML CH1 | TIM1_CH2 | TIM1_CH4N | TIM1_CH4 T'Mll\TCHZ
PB5 TIM1_CH3 | TIM1_CH4 | TIM1_CHIN | TIM1_CHL1 | TIML_CH2N | TIM1_CH4N | TIM1_CH3N | TIM1_CH2
PB6 TIM1_CH2N | TIM1_CHIN | TIM1_CH3N | TIML_ CH4 | TIM1_CH3 | TIM1_CH2 | TIM1_CH1 T'Mll\TCH”'
PB7 TIM1_CH2 | TIM1_CH2N | TIM1_CH4 TIM1_CH3 | TIM1_CH3N | TIM1_CH1 | TIM1_CHIN T'Mlﬁc"'”'
PB8 TIML_ CHIN | TIML_CH3N | TIM1. CH3 | TIM1.CH2 | TIM1 CH1 | TIML BKIN3 | TIM13_CH1 T'Mlﬁc"'z
PB9 TIML CH1 | TIML CHIN | TIML CH3N | TIML CH4 | TIML CH4N | TIM1 CH3 | TIM14 CH1 | TIM1 CH2
F 8 B EH AR 10 O
INPO INP1 INP2 INP3 INMO INM1 INM2 ouT
COMP1 PA3 PAS PA6 PBO PA4 PA7 PA8 PAL/PA11/PA13
COMP2 PBO PB2 PAS PA9 PA4 PA7 PB1 PA2/PA12/PA14
# 9OP {10 [
INP INM ouT
oP1 PA6 PA7 PBO
oP2 PA3 PA4 PAS5
3.4. IS HY EIIHEUEHA
% 10 GateDriver 5| i} B
3| TS
&R | 5l HThEE
QFN48 QFN32
1 31 HO1 M IKBh 48 EAFE it 1, HAm X N 2] PBY.
2 32 VB1 G eI E A E R T s
. L vee IC R SRS 2% F YR . b5 A IC I35 LDO
NI 12V HLE
27 1 YE. 1% e 2] A
5 ) LDOSVAVDD IC NEH MCU HJH. Z5I N IC N LDO % H
) 5V HLJE .
7 VSS IC k.
31 20 PGND GateDriver [ GND
33 22 LO1 Wl IKsh 38 FFE S 1, HA AT N 2] Pe6.
34 21 LO2 M IKsh 38 FAFE S 2, HA AT N ) pBs.
35 23 LO3 MR IXzh 28 FHFE S 3, HAAXT N 2] PB4 |,
38 24 VS3 Ty 8 v B 3 AH T 0 3
39 25 HO3 MR IKBh 48 EAFE i 3, HAmAXT N 2] PB7,
40 26 VB3 MR BK B 48 E 25 H R 3.
43 27 VS2 a4 v 2% it AH T A 2.
44 28 HO2 W Ik zh 38 LA S 2, Ha AT N 2] pes.
45 29 VB2 M SR Bh 48 F 25 R 2.
48 30 vsi Dy E ) He B B AR S 1
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PA11

PA12
PA13

PA14

PA15

PAO

PA1

PA2

PA3

PA4

PA5

PA6

PA7

PBO

PB2

PA8

PA9

=Y
35  WIHIEREIS NS % bk
BGR 5V LDO
UVLO & POR
PBO [ HIN1 - I'i
Dead Time &
Control Logic LEVEL
| LINT SHIFTER -
PB6 I $
vss [} ]
Cortex-MO
32KB Flash UVLO & POR
4KB RAM VLo
60MHz HIN2
Fee o 7 '@ SHIFTER
% Dead Time &
Control Logic LEVEL
5 g
VSS [} T 1
UVLO & POR
UvVLO
(L HIN3 _
T T SHIFTER
Dead Time&
PB4 [ LIN3 Control Logic TEVEL
é SHIFTER
VSS 1

VREG5

VB1

HO1
Vs1
LO1

VB2

HO2
VS2

LO2

VB3

HO3
VS3

LO3
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A

4. LS,

T

4.1.  PREKMH

FRARE AU, BT B AREL VSS i,

4.1.1. HiBBERE
I S| BB RN () 58 2 T R L

K7 Sl ok

4.1.2. S|HBMNEE
B4 N\ FLFE (0 7 SR T R

:]
o

T

8 5l I A\ F s P

4.1.3. HtEEF R Power Supply
BERL BT RoR T N EL.
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VDD

VDD i

(1 HES
fth LEHITe)
A0 mEL

100 nF —— i M
+1 % 4.74F sm o HA ﬁﬁi R

Vss i

[ »!

— T

A

(CPU, %% | |

H AN 17 fik
v

KEERELIVIES

4.1.4. HREFENE
51 L FL AR R T AR T L

2 11 HERE

4.2.

Ioo

Ii o,

10 LT FENRTT &

HXTBRABUEE

DITE 850k L (0BT SRR AR AR (A (11, R 12) PG, W
A& PR A AR . I B PURGS H RER S IO BRI, I S REWRAE B A 1
TIPSR IE T PRI TR SO A T SR 8 4 0 FT $E

604785

/5 i &/ME LNt AL
Vop-Vss) AN N EVES -0.3 5.8 v
Vin®@ FEIE S B R -0.3 5.8
1. JRABIHEIE Voo Rl Vss 51 WA G £OEEE S B eV TE R N I L i R 48 L
2. G RUR A AUA AR Vin VS . AR RVFRIRENBREREE, WS TR,
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LSRR
212 B

5 ik I KE LR VA
lvop(" it VDD HLJRZE A S R (LN LR +60
lvss (" 23 VSS M 2R B B IR Gt HIRD -60
o AT /O Az 51 B L 4y o 7 e i +20 A
AT /O sl 51 B L g S 4 B i -20
ling cPINy DB) NRST 5| I #y3 N\ i +5
Shing cpiny @@ | Al ] E N LI +10
1. ERVMVEREN, B IRV A ss 51 I ZT0G 274 B 3 AN YR o
2. IER/AEEN RS T ESE B GE
3. V> Vo, &7 IERIENER; 2 Vin< Vss I, 27748 AITEN L .
4. MEAHNFIRELEE N BT, Sy B4 T IF 10\ ML 0 RSE 160 X LU (R ) 10 40
2.
43,  TAE%&k
4.3.1. BRATIE%H
=13 WA IMERM
ine] S %A% wAME | EUE | &KE AT
froLk &R AHB b 22 - 60 MHz
fecik1 P E5 APBL it 45 % - 60
Vop TAEHE - 25 5.5 \Y;
Ta PRIE IR - -40 105 C
7,0 SRV - -40 125 C
1. T;=125C A4t KEEH .
4.3.2. L MEBER R T/ERMT
FRAPE SRR TAEZM TN .
F 14 R H ) TAE 2 0QG)
s At e/ ME T R E AT
. Voo b ] te 300 50000 N
vop Voo B FEE ] t 300 50000
Vit e EH ) L P 0 mV

1. HEZRE VAR, AL il
R S Voo R F R LU RO E S 0 G B
O BB LRSI OV T4, W RO T etk

11 Er ity
4.3.3. WIREALA IR ISR
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At 0 SO AT A T 5 P 51 B SRR R AT Voo HEFL U R IR
i
F 15 A R B AL A R d AR PR RO

P 5¥ P BN gy | R

o e AL
PLS[3:0]=0010 (_EFFi 2.4
PLS[3:0]=0010 ( FR&# 2.3
PLS[3:0]=0011 (- 2.7
PLS[3:0]=0011 C FP&#Y) 2.6
PLS[3:0]=0100 (_EFFi 3.0
PLS[3:0]=0100 ( FEE# 2.9
PLS[3:0]=0101 ( EFFi) 3.3
gy | PLSI3:01=0101 CFREHD) 3.2
Vou HER | PLS[3:01=0110 ( EFHE 3.6 v
AMHSE | PLS[3:01=0110 CREEMD 3.5
e PLS[3:0]=0111 ( EFH#H 3.9
PLS[3:0]=0111 CFM#H 3.8
PLS[3:0]=1000 ( FFF4%) 4.2
PLS[3:0]=1000 ( FRE# 4.1
PLS[3:0]=1001 ( T 45
PLS[3:0]=1001 ( FF&H 4.4
PLS[3:0]=1010 (_EFF4) 4.8
PLS[3:0]=1010 ( FF&# 47
Veor L;EM - 22 v
Vhyst POR/PDR POg;DR - 60 mV
—
T rst1EMPO®?) E%Eéﬁ: - 1.84 ms

1. HEZRE AR, AEA Tl
2. BACFRERE: A POR EALREHEI ) 85— 4 R AR AT o

4.3.4. REHZHEEE
TR 5 MR KR8 I T AR 2 PR32 91 HH PR 8530 B R R Voo 1t Pl L 0t

.
K16 NENSHEBE
(i3 S %A B/ME | BEME | SKME | B
Vrerint(" WESEHE Ta=25C 1.14 1.2 1.26 \Y;
HiEH RS HE R
Tsivrefint Hﬂ‘v ADC E'(]%ﬁé{%%“ﬁﬂ‘ - 11.8 us
i)

1. A S Flash il OxIFFFF7EOQ fik 16 f71%fi ADC 2% HJEAE 3.3V NI Vereein KAHE

4.35. BreERARE
R AR Z M S HNR R LA TR, RSO R O TS, R
FE 1O SUARIAEL P ARG E . TAESER. /O MBI E R . FEF Ak
AL B DL AT AR A
AT g AT A AT R T TR R, #RRAEPUT — B R A AR .
R IHAE
AEHI AL T R BT
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o A0 SIS A AR, FFIERR ST £ (Voo B Vss) o

o A MISMERAE T RIAPIRAS, BRARSEA B -

e Flash 77t 5 105 1] i) [A] A 22 3] fuck FIAIE (0 ~ 30 MHz I8 0 MEERF A, 30

~ 60MHz i N1 AR D .
o FRATIMINEEH)E . BHBIMEN: fucik = frcikie
VE: 182 TUHLTDRE DA IILE TR BB OR J 2R A HT R

TRPGHSE, RARIE B TR AFRS I B L N A Voo £ B S T

RAEH
F 17 BATHT AL B RV FE
HAME HARE
ﬁx e % freLk(HZ) M {EREFT A 4 st KA A S %
- f 20C | 25¢C | 85C | 105C | 40C | 25¢C | s5C | 105C |
BT 60MHz 844 | 861 | 878 8.80 7.00 7.08 | 7.27 7.35
[E %5 f 30MHz 529 | 5.33 | 5.38 5.41 4.58 4.61 4.67 4.71
loo | FKI 'H} 15MHz 342 | 341 | 343 3.45 3.05 | 3.02 | 3.05 3.07 | mA
AL |y | 7.5MHz | 244 | 240 | 241 | 242 | 225 | 220 | 221 | 222
i 40KHz® | 110 | 102 | 100 | 101 | 109 | 1.00 | 098 | 099
1. HCLK #i#& i HSI 60MHz 434435 AHB I 4.
2. 40KHz iy LSI B 8iE N R G, el HSI Gk .
R 18 MEARA T A4 3 E R VE FE
ML L ARIE .
T sy | F | fuerz)® [T A SIS #
- t 20C | 25C | 85C | 105C | 40C | 25C | 8s5C | 105C |
IR 60MHz 355 | 352 | 353 3.54 2.31 225 | 225 2.26
e f 30MHz 251 | 246 | 246 247 189 | 1.83 | 1.82 1.83
loo | FHI Eﬁ 15MHz 196 | 1.90 | 1.89 1.90 165 | 158 | 157 158 | mA
PRSIy | 7.5MHz | 169 | 162 | 161 | 161 | 154 | 146 | 145 | 146
i 40KHz®@ 1.08 | 1.00 | 0.99 1.00 1.08 1.00 | 0.99 1.00

1. HCLK #i#& i HSI 60MHz 4> #4351 AHB I 4.
2. 40KHz M LS| BJEE RN RGR4E, SR HSI CH .

R 19 fFHURECT i S R i e A6

" HARME .
k\kn 72% PN DA
fis) 25 %A 20C | 25C | 85C | 105¢C ;<R 72
oM | AT | B ENUE,

R 7 Vop=3.3V 113.3 | 106.8 | 111.3 118.4 MA
1. O IRE NN .
WEAME B TEFE

B M LIV AE S T2 20 P9 B AN URERE Y, MCU I AR R
o JTAMNO ST AR, FFIEER] — S E (Vop BiVss) o

o JITHMIAMEHARAE T RMPIRES, BRARRF BB -
o Sy HIEE R I A AR T ST
- KM SMBLI I B
- FUFE AN
o MEEIRSEAN Vop SR ALESMFSIT R 13 W AR

20 N ESMEHIALTEFE O

(i) ahi B R AL
Iop GPIOB AHB 0.30 uA/MHz
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(i b B SR e Hpr
GPIOA 0.31
HWDIV 0.88

DMA 0.86
TIM1 4.65
TIM2 3.72
ADC1 2.98
USART1 1.86
TIM14 1.61
TIM13 1.60
TIM6 APB1 1.29
COMP 0.51
SYSCFG 0.11
DBG 0.05
PWR 0.01
EXTI 0.01
IWDG 0.01

L fiok = 60MHz, fapet = fucik,  TENAMR T30 R BN ERINE

ATl A 2K ) B ]

N H P T ) 7E P B HSI RS Y B A )
JITA PRI 16 2 A PR P 5 L R A vl P I 7T 58 A ARSI R A 21

R 21 IR TAEAR R e i A ]

g ZH bt HAME | AL
twusLeep AR R A i RGN HSI 1.5 uS
twusTop AR s R4 8N HSI 65 uS

4.3.6. HESHTBHIRERPE

R RS BRSPS I AN (3t R R A S AR S A 2

EEAZ (HSI) IR 2%
& 22 HSI iR as e @
iz ZH %A BOME | SRE | BOKME | RN
frsi GBS - 60 MHz
Ta = -40°C~ 105°C 25 2.5 %
ACCusi | HSI ¥R %00k Ta=-10°C~85°C 1.5 1.5 %
Ta=25°C -1 1 %
tsums)y | HSI =% 2% 3 Bh AT )] - 61 uS
IbD(HS!) HSI $i23% %5 Dh#E - 145.7 183.2 239.3 HA
1. MGEREEE, REER PR,
R R ZR (LS TR 2%
% 23 LS| IRy aedsm: @
75 ZH . as BOME | BBE | BOKME | R
N Ta=-40T~
fLsi@ bIES 105C 20 40 60 KHz
tsuwsn® LSI %%rzﬁﬁ A0 - 300 uS
IopLsn@ LS| #R¥7 45 ThiE - 0.34 uA
1. Vpp =33V, , BRIAEEESHM.
2. mMGEEAH, REEF IR,
4.3.7. HiEsfetE
% 24 Flash {72845k

DS_MM32SPINO8OC_ver0.9
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e ZH A BAMA | AME | ROKME | B
. 16 157 FI4m FE R (7] ) 164 s
prog 32 fr g R Al 177 H

’ﬁ‘ 2
tErRASE % (1?;\:#%13 ) PR - 5.18 mS
tme B R BRER I (A - 50.98 mS

% 25 Flash f#fif & 77 i MIEE R AR @)

il e %A /ME | B

NEenp 5 IRHL 10 Jiik
w Ta=105C 10

T Years
DR AR RAT Taz 25C 100

1. HEEAEWEE, AEA .

4.3.8. EMC ¥t

ORI R 7 772 T 235 A VA R 47 IR

Iheett EMS (HBEBURTE)

MEAT AN AR AR GBI /O 3% T INER 2 4 LEDD I EE S in 1
Pl T BB A RER, LED AR R T RS

e EFT: 7£ Vpp M Vss EiBiE—4> 100 pF (1) H28 jta in— A7 A8 LIS bk b e I i) A
D) BEFEA DR . XA A IEC61000-4-4 Hnifk.

ks WA T TR
% 26 EMS it
s S5 At 251287
WMEIE— O, MTiSsns | Voo=33V, Ta=+25TC,
VFESD 5 e A fuclk = 60MHz. & 2A
IEC61000-4-2
7£ Voo Ml Vss Lifiid 100pF FIHZF Voo = 3.3V, Ta=+25C,
VEEFT FEANAT S BT REAT 1R 1 A ik pp fhclk = 60MHz. & 2A
HLE PR - IEC61000-4-4

BEVH AT FE R A DASEE Gl P 1 R

FERHF AT EMC [PPAEANIRAL, A S A B A BT R AT (. B R
45 () EMC YERE S P B A AR B DI G . DAL, s BUOR P  BRAE S2A4T
EMC flttk, FE1T 5 EMC A RAJAUEIN .

BiEEW

BAF A b R R B R R, e

o WBIARIRE IS

o EAHMNNEAL

o CREHUEWRIS (A AR

IERT B IR %

RZH IR CRANIE AR P TR R ), Gl A LAE NRST L5
A M P T

TEREAT ESD MR, AT DA H R A R 1 e e B A b, A B A
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ENAERIITT, B o3 75 N g AR 1k & AR AN AT R R

4.3.9. ITheet: EMS (ES &)
FET =ANAE BN (HBM,CDM, LU), AR REE B &E 7%, s A7 5 FE K
PLR SE B 1 SRR T T R M R

% 27 ESD i

e S5 %A 33 NE | AL
TA=25C, #&
VESD(HBM) G GEREN N N N Rty ESDA/JEDEC JS-001- 3A +6000 \Y;
2017
TA=25C, #&
VESD(CDM) | & R (78 FE R A2 ESDA/JEDEC JS-002- C3 +2000 \Y;
2018
TA=105C, &
JESD78E

ILU # A 836 (Latch-up current) I,A +300 mA

1. ZRE AR, AL il
2. ESDHRHMAENEIRESR, A RIS .

4.3.10. GPIO ¥ 8 FH %\ /i B 4 ik
AR, FRIVENSEHRSIER 13 @ TE&MM&ENESS. iE
#J 11O i D # 2 3 2 CMOS.

£ 28 1/0 WA

SPEED ZH A BoME | AUE | BORME | A
Vi AR LR 3.3V CMOSIi [ - - 0.8 \Y;
Vi AR LR 5V CMOS!ii [ - - (\))ED \Y;
Vin NGNS 3.3V CMOSIiil | 2.0 - %
Vi1 S\ P FLR 5V CMOSH#i [ (\)/'ZD Vv
Vhy 1/ OBHIie 2 4 ok 2% FEL I 3R i 3.3V (\)/'iD 0.50 - \Y
Viy | OB A 5% v AR 5V (\’/iD 0.60 i v
likg i NI @ 3.3v -1 - 1 LA
likg I L@ 5V -1 - 1 pA
Reu g9 bhrZE R 3.3V ViN=Vss 50 60 75 kQ
Reu 55 SR 5V ViN= Vss 50 60 75 kQ
Reb 59 NP SR 3.3V Vin= Voo 50 60 75 kQ
Reb 998 S5 %% HL P, 5V ViN= Vss 50 60 75 kQ
Cio 1VO5| JIH) HLAs - - - 10 pF

1. HEEGARTMBE, AEEEFINEL.

2. WRAEMARE A SR AR, TR R T R T R R

a H IR B FL R

GPIO Gl FH i N\ H ity 1) AT LAWKl HH 2238 £20mA Bt o

TR RHSF, 110 HEIE B BORIEIRS) R A e R 4.2 45 H R 4850 B KAUE

fH:

e FTHO i O M Vop EFEBUR T AA, 11 EMCU EVop F3REU & KIE4T iR,
ANBE R I 28 %) e KA E fH Ivop -

o JTEO ki IRUIE M Vss LU H IS A, I EMCU #EVss i H i KigqT
FER, SRR 400 i RAUEE Ivsso

B E
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FrRARE AU, RV K S HR A TR A Voo it HRERF &8 13 K& AF
MEARR]. FrA K /O i I #R 2 He A CMOS 1.

# 29 fiyth B RO

e SH lin WAE | A
VoL i I lio]= 6MA, 0.15
VoH i L e HELP Vop=3.3V 3.0
VoL i I [lio|= 8mA, 0.21 v
Von o Y Vop=3.3V 2.98
VoL AP [lio|=20mA, 0.59
Von ot P Vop=3.3V 2.31

1. HEGAVEMEH, AEA R,

A0\ B H ST AR

i N i H A2 RS B SOREUE 7T I AE ] 12 AR 30 45t .
ERARRE AV, TR S HOR AL AR BE AN ol i e 5 53l ) AR 2 PE R
R C

2 30 N A SRR @

55 i A HIUE =R 2
triojout o B v A AR FE P I T BN ] CL = 50pF 5.3 ns
tr1o)out A0 HA AR 2 v P R T VDD=3.3V 5.8 ns

1. 10 KAt 11 e L.
2. HHRIE, AR T

90% 10%

G At 52

HIE50pF  tr (10)out e—p l—pi tf (10)out
l ! ! !

g T >

WA ((tr + 1) <2/3)T, FFH &2 L2 (45 ~ 55%)
4 1 # N 50pFIN, Ik B e R IATE .

868304

1 12 440 N Hg A T
4.3.11. NRST 3| jl4&iE
BRAERE IR, T RFI SRR IR IR A Voo BLHLE /&8 13 M4 E

B9,
% 31 NRST 3| 4@
e ZH %A oME | BUAME | RORME | A
VIL(NRST) NRST #i NIk 7 HL VDD=3.3V 0.8 \Y;
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http://www.mm32mcu.com/

Yz =)

5 S %A wAME | MEME | RKME | B4
VIH(NRST) NRST #i A i51 HF L VDD=3.3V C\J/ZD \Y
VhysnrsT) | NRST Jith 3% Rl #5 HUER IR | VDD=3.3V 0.50 \Y

Rpu 89 b hr S Be Vin= Vss 50 60 75 kQ
VENRST) NRST i N\ JE3 ik vt - 0.5 us
VNF(NRST) NRST Hy A\ B Bk rh - 0.7 us
1. @EEHRIE, AEAEFER.
2 29 Iy M -
SMEREATHEE oo T 700 T Voo
Pid N
V] \\
/’ 100kQ % 2) Reu
,/ \‘NRST - — SR S=Li
: l. H L TEI 2R _>)—>
[ 0.1pF |
vVooa ]
\
L L /
\ = = /!
" L
\\\ ",
Bl 13 ZiH NRST 5| I {r4
1. HAMEREN T B A AR AL
2. FHFAARIE NRST 51 JHIE AL G K T2 30 H 41 H K Viinrsty AT, T MCU AEETF EIE AL,
4.3.12. TIM BRI} 28454
% 32 TIMx® it
e ZH s 55 /ME SN E] i< 12
\ s 5 = 1 - t X
tres(TiM) TE I 28 43 HER I (1] Tete
frimxcLk = 60MHZz 16.7 - nS
; CH1 Z CH4 15z i - 0 - MHz
o AONEAE ) frok=60MHz | - 30
ResTim SE I 48 3 PR - - 16/32 iz
16 17 T RS b - 1 65536 trimxcLk
tcouNTER 11
7 frimxcLk = 60MHz | 0.0167 1092.3 uS
16 (i ds i K n] - - 65536 triMxcLk
tmMAX_COUNT RETTEUE I
(TIM_PSC #J#) frimxcLk = 60MHz 71.6 S
tMAX_IN TIM & =5 AR frcLk = 60MHz 60 MHz

1. HHRIE, ANEAFETIE.
4.3.13. @fE80

USART %#tt:

ErRARE AU, R 33 B IS HCR M IABGRIL, fecu M Voo HEHL LR &

~a
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= 12 AN ESE 2],
* 33 USART [FIB AR O

5 e %A B/ ME e NAE AL
FEA - 7.5
) b B %2 -~
fsck1/te(sck) SPI i sz TR - =5 MHz
trsck) SPI Ef 8 L B[] M. C=15pF - 6 ns
tisck) SPI i 8 T B ] M. C=15pF - 6 nS
twisckH) SCK EETE{?@E@ &l - tesckyz-6 | tesckye+ 6 | nS
twiscxky)M SCK EETE{QTEEE"JETI - tescky- 6 | tesckyet 6 nS
FEAEF, frok = 60MHz,
tsumn( . o WA R =8, HidfE 5 - S
su(MIy N T34 ?iﬁlﬁ o THUAR n
tsu(sn™ M 5 - nS
FAEF, frok = 60MHz,
taowny™ i p . T =8, ik 5 L nS
h(mi) el A (RS ] JNA?%Q AR
tnesn( AR 5 - nS
tvmo)(1) By A 0 ] A (RS ZE) - 10 nS
twso)1) By A 0 ] MAEE (RS2 5D - 26 nS

1. hZRE AR, AL il
2. FR/AMEFRIRYRS A A SR NN, SR AR R IR R 3RS B O R I ]
3. RUMEARIR R BN ], RO RO E R R B T R PR R s K 8]

<+« toisck) ——» |

| |
—_— | . ‘
= [ CPHA=0 \—/ )
glcPoL=o ! ‘ —
£ (SCKH) |, ! ‘ I
S |CcPHA=0 __ twiscky | | ¥
@ |CPOL =1 . / !

x tv(so)«—— : —» +— tr(sck)

5 | _ o tisck)

OUTPUT \ I mMsBOUT ) BIT6OUT | LSBOUT  —

weor AU wemw X mmn ) e TN

— thsh —

14 USART [ # 0 R

4.3.14. ADC $§#%
BrARRe i, NERMSECREMAGE 13 FFEEIRE . feouke A Voo fERLH
JE RS2
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LSRR
% 34 ADC ##PE®

5 S %A w/IME HIR{E NI AL
Vop L H - 2.5 55 \Y;
fapc ADC B &R Vop=2.5V 15 MHz
b 12bits; Vpp=
fs KFEE R 25V 1 MHz
12bits:
fre | AMEMLRHIE® | fapc=15MHz ! MAz
12bits 15 1/fanc
VAN B4 s YE Vpp=2.5V 0 vDD \Y;
RAIN P S PNEE - LR A kQ
Rabc KRR R HBE - 1.5 kQ
Croo | BRFERIRE ] 5 oF
A
tsTas R (] - 10 pS
tiat AR - 512 1/fapc
S
=g > 3
tiate H R SR 512 | 1/fac
i
e fapc=15MH 0.167 16.03 S
ts SR ] ADC z E
- 1/fapc
pes:iL=zding)a| 12bits;
oA i 1 16.87 S
tconv CELFE SRR fanc=15MHz a
[a]) 12bits 1/fanc
12bits;
ENOB B RIE VDD=3.3V; 10.9 bit
fanc=15MHz

B RIE, AR il
XA, AR ZE TN _E— AN IEIR 1/ fapco

PN R E S

ERAX T g B KA, R RZE UM T 1/4LSB. Htn=12 (%

Ts

R nv< —R
< fapc*CapcXIN(27+2) ape

N 12 PR, JRAE fac = 15MHz il & AT S .
% 35 fanc=15MHz® I {5 K Rain

Ts (D ts (US) K Ran (kQ)
2.5 0.167 1.9
3.5 0.233 3.3
4.5 0.300 4.7
55 0.367 6.1
6.5 0.433 7.4
7.5 0.500 8.8
8.5 0.567 10.2
14.5 0.967 18.4
29.5 1.967 39.0
42.5 2.833 56.9
56.5 3.767 76.1
72.5 4.833 98.1
240.5 16.033 328.9

# 36 ADC & Z4 W@

1. @BBHRE, AEA R INR.
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LY 0 26 M A0 TR T RIE SR . PP ) 10 nF A IR/ L

AeHFEIE MCU &5 F .

DS_MM32SPINO8OC_ver0.9
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b7

7%, ©il

I3

iR

75 ZH %A T AL
ET GERREE -6/+7
EO s i 72 frcLkt = 60MHz, -4.8/+6
EG WA R fanc = 15MHz, Ran< 0.1 kQ, -1.2/+5.8 LSB
ED | Wa&iRE Vop=3.3V, Ta=25°C -0.9/1.5
EL MU B RZE -4/+4.2
1. ADCHEESRIANENERMIKR: FEERIET MR ERERE A S FE R R, FRARXHESR
25 O BEAR 5 — AR N 51 I IEE AT IR RS SRS B . TR M R 7 A S ) N R AR VAU, 51 A |,
(Bl S R 18] 38— E 5 e .
2. HZGAHEEH, AEEFPINR.
KAFANRFEADCHS 1 2%
@ Rapc® 7
wAvlvt\l AINX[] A 124{,
e fhds
Cparasitic?
VAIN — —
‘ ‘ Capc®
FE S
15 {i ll ADC HiL 7 {43
1. 3% Ran~ Ranc Fl Capc I%UE, 0% 34.
2. Cparasitic ¥z~ PCB(L5)#H:1 PCB 41 5 i &A1 ¢) 54 LA (K& 7pF). K Cparasitic
BEKe PRARIL IR AORE £, R R B IE R/ fapce
PCB it
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Vop
[1] Voo
1uF//10nF
T 1] Vss

K 16 fit B AN S 25 B L AR 2k %

4.3.15. B EAL RA T
% 37 AL RIS O)

5 Sy s/ ME LAY ISONIEN FAAL
Vsense AT TR 1)
(1) N
i b ® ¢
Avg_Slope™" TFHIREE -3.89 mV/°C
Va5 1E 25 CH [ & 1.289 \Y
tstarT(® ST (] 1 us
L HGRER, ADC
(2)
tS_temp ;{%ﬁé Hﬂ‘ IEU 11.8 }JS

1. HEAEIRIE, ATEAFE i,
IR THRIE, ATEAE = IR,
IR AR: Tsensor =25+(ADCvalue*vdd-offset*3300)/(4096*Avg_Slope), offset it 3T Ox1FFFF7F6 ik
12 fiir

4.3.16. HLB 284t
# 38 b skt

EERL AR

5 ZH FEARECE /MA LRl I ONES BT
00_(;;;2’ 0 : mv
01_(%_%2 15 22 43 mv

01(iE ),
o - : J(EE ; 13 15 23 mV
fried 32 45 92 mv
10{%52 25.2 32 46.7 mv
11(%%;%1) 55 85 182 mv
111%@ 25.5 60 83.9 mv
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b as et
5 S AT B 5/ ME HRE N E AL
VoFFSET EN LN - +/-6 +/-10.4 mV
00 ()
%) 3.7 10.7 43 ns
Ol%;mj] 10.5 34.9 83 ns
toELAY AL B HE I 10 (&)
13.8 49 114 ns
%)
11 (B )
%) 22.2 86 194.5 ns
00 (&Ih
%) 6.5 45 205.4 uA
01 (1)
o | T %) 33 217 813 yA
= 10 (f&xh
%) 2.6 15.3 59.6 UuA
11 (BRAKZH
%) 1.7 8.8 35.3 uA
1. HrHH#EE 50% 5% B R R % .
4.3.17. IBHE BRI
* 39 BHRBUKA RN
s S At f/ME WmAME | RKE =R A
Vbb {HE - 2.5 55 \Y
VOFFSET B\ B R - 1 mV
IR B EE A (VEE
lLoaD IRB) HLIR it)(Voo=5V 15 mA
VOUT=1V)
CLoaD ZERON7iE= - 30 pF
CMRR FRE ] L - 80 dB
PSRR FEJE P e - 80 dB
GBW T 2 i B A - 12 MHz
SR JEIEZR - 7 Vlus
GOL IR 5 - 90 110 120 dB
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5. W ER SR 2 7%

51. TLT{E&H
2 40 Gatedriver &%} i K4 &5
5 Hiid B/MAE = N BT
VCC LDO AR BX 2 25 HL Y5 L -0.3 20
VREG5 5V 2 MR AR H -0.3 6
HIN1,2,3 IR 2 B A 0.3 VCC +0.3
LIN1,2,3 Wk IR sh4s TS A -0.3 VCC + 0.3
VB1,2,3 W X Bh 28 B 55 B 5 -0.3 220 \%
VS1,2,3 TR )40 o B HE AT A -10 VB + 0.3
HO1,2,3 W B 5 2 AT A i L VS-0.3 VB + 0.3
LO1,2,3 MR IR 2 s T A i -0.3 VCC + 0.3
PD TA<=25-C B 32 DyFE 0.625 W
RthJA #PH 200 *CIW
TJ g5 150
TS TG -55 150 °C
TL SRS 5] RIS (TR EF 10 #) 300
% 41 Gatedriver #E4F TAEVE
e ik e /ME e NME AT
VCC LDO FHK 3K 5 25 FE IR FL 7 18
VREGS5 5V ZR M s A8 4.5 5.5
HIN1,2,3 W% B 5 2% AT i N 0 VCC
LIN1,2,3 MR IR zh s T E 0 VCC v
VB1,2,3 MR DR h 45 1 54 FE 5 4 VS +5 VS + 18
VS1,2,3 TSR AT) 460 e 4 A -7 200
HO1,2,3 MR IR 2 s 1 47 4 HY VS VB
LO1,2,3 MR DR B8 T 4 i 0 vCC
TA BT -40 125 °C
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5.2.

TAR%FE

W IR B gk R

PWin

HINx/LINx
-~ 90%
-£50%
HOx/LOx Y 10%
HINx
L INx
|
. “N90%
I I
HOx _/10% |
I
DT, DT
“~90% - >
LOX | : |
| | |
_:_10%
I
I
Kl 17 TR 5FEX RS E
* 42 Gatedriver HA %
e ik e /IME LT SN k<K 12
B AS HL R LR
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e ik e /IME HL TR ] SN L:EK 12
VIL R PN IR OE ] 0.8
RINPD DN AN 200 kQ
N B LR
lIN+ (HO=high) 35
N B LA
IIN- (HO=low) 2 uA
P E 2
IQBS VB %gfﬁiﬂ’“ 100 120
ISINK LPNEEN 1 A
ISOURSE LR 1.2
B H e T LR
VOH (10=100mA) 0.6 0.9 v
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6.1. 3 QFN48
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BRI
% 44 QFN48 R~ i

_ =K
Br'5
R/ME IR SN
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20REF
b 0.15 0.20 0.25
D 5.90 6.00 6.10
E 5.90 6.00 6.10
D2 4.30 4.40 4.50
E2 4.30 4.40 4.50
e 0.30 0.40 0.50
H 0.35REF
K 0.30 0.40 0.50
L 0.30 0.40 0.50
R 0.075 - -
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6.2. #% QFN32
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BRI

F 45 QFN32 U~
] =X
B/ME HRUE BARE
A 0.7 0.75 0.80
Al 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
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 -
cl - 0.08
c2 - 0.08
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