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1. BN
1.1. 1§k

MM32SPIN0230 %71/ MindSPIN it ~ )= PEfe 32 fizizsh=H MCU, i H
Cortex®-MO NN, Hm LAESIR A 60MHz, WE 32KB mifififies, 21k 26 4
GPIO; T 1 8 12 (7 HIBE %88 ADC. 2 B LL 2 COMP. 2 BKIZ H UK 2%
OPAMP. 14~ 32 fLiE A E R 4. 34 16 fiAEA eI 4% 14> 16 S m et #8; 14
USART £ 17 {£25 UART &L SP1 15 .

A= RFIMEE B E N 2.5V ~ 5.5V, TAEREEEEVEHE-40C ~ 105C ¥ @A, —Fh
B TTAER, ERHRIRAS N A FERE 100uA £ 4 .

A7 LR TSSOP28. QFN20. TSSOP20 1 QFN28 3t 4 il =,

X T IR E , AP s H g EH T 2 RN S A

o FH ML BX B AN N %

e FRHIHTLAE

o TR ZE RN R

o UKAA AL 4t Ik A AL

o MR AEEAIAHLEE

1.2.

N5 %
— Arm® Cortex®-MO0 32 fir {4z i) 2%
- e LAESIZ AT 1A 60MHz
- TEPERRILES (32Bit)
- 2 J#IE DMA
o fFfEEE
— Tk 32KB (1) Flash FEF 170k 2%
— 15 4KB SRAM
— 3KB [##57. Flash 78] o] F T-#%2 /5 A7l B E0ah A7 fif
o IR AR R A B
- 2.5V ~ 5.5V {itH
— L/ E AL (POR/PDR). ] 4 By & W 1 2% (PVD)
- WIRGH ) AR 60MHz &% RC k7 0%
— 40KHz [#y LSI
o [RIIFE
- 1FHl(stop)tE=X, T#E 100uA
o 112 (IEBUEESRE, 1uS B IR (Zik 11 AN\ B IE)
- HASER: 0 ~ Vo
- 10 AMHhERIEIE
— SCRRENER
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- YR HBIREAT
— SCRERFERS [0 7y Hr e it E
- 7 IR AR
- 7 L HEAR S
o 2 /MBI ELALAR
o 2 MUK HBOR RS
e 1/ DMA #iil#s, JL2@iE
- YEFMAN LSS Timer. ADC. USART
o £k 26 MUE 1/0 i [
— JrA 110 AT LABME 316 A48 iy
- B ¥ Nt VDD (55
o TAERER
— 116 £ 4 3EIE m g d E N 3(TIML), & 4 818 PWM HAMaH, PARIEX 4
Jln AR RE AR R 25 T R
1432 Al e 25 (TIM2), A Bk 4 AN NI 3 E s
2 16 A7 IEAER 25(TIM13. TIM14), A1 AN b 3k b
1 16 FLE R 88 (TIMB), SZRFr il &
1 MRS 1100 5E I 2
1 /> Systick EHT2%: 24 {7 [ Ko
o B
- BTN (SWD)
o 1IMHUFAMEED
- 1 USART £, fe3X#F UART Al SPI @15
e 96 filME—ID (UID)
e K/ TSSOP28 . QFN20. TSSOP20 fl QFN28 i}

DS_MM32SPIN0230_ver1.0 www.mm32mcu.com 2/47



http://www.mm32mcu.com/

RS 1 B

2.

AR B

FLITWER

2.1. MEFFE

2.1.1. ITHER

MM32SPIN0230B3TV | MM32SPIN0230B3NV MM32SPIN0230B1TV MM32SPIN0230B1NV
CPU #ii 60MHz
N7 KB 32 32 32 32
SRAM KB 4 4 4 4
3B (32 bit) 1 1 1 1
:—'—»H‘
;T M 3 3 3 3
= 1 1 1 1
EE
. USART 1 1 1 1
B
GPIO 54 26 26 18 19
12 HE 1 1 1 1
iz —
ADC I IE 11 11 9 10
s 2 2 2
feey4 2
TAEHIE 2.5V ~ 5.5V
TAERE -40°C~ +105°C
Eap TSSOP28 QFN28 TSSOP20 QFN20
2az) SPIN0230B3V MM3ZS'L'\'>'023OB3 SPIN0230B1V MMO7V
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FA UL
2.1.2. #E

LLEIFRIR
TSSOP £ FI/RE:

SPINOZ230B3V

ABCDEFGH
% YYUU

B 1 TSSOP20/TSSOP28 23 22 E R iR

TSSOP 33— AL THZ 4035 U T 22 B
e ZH—1T: SPIN0230B3V
- FPEERZEmE %, HA”SPIN0230B3"#% 7~ MM32SPIN0230 %% TSSOP28 %, "V~
FoRIZ By Tk A1 (-40°C 105 C)
e #Z4T: ABCDEFGH
- B+ SRR S, KA H SRR A S
o AT RENMHEF logo+YYWW
= “YYWW £ HIAZmAY, HA"YY RRE, "WW EKRH
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FIAK 15 B
22 BN
QFN 75 22 1R 7

MMO?V
ABCDE
e YYUWUW

& 2 QFN20 £ Ebrif

QFN20 &% — AL =B 5 I 22 B
o H—47: MMO7V

- PRGN 4, HAFPMMO077% 8 MM32SPIN0230 %51 QFN20 %, "V#HRiZi A

YR Tk (-40°CT105°C).

e 47 ABCDE

- Trace code + & A S, H “E” K S RAS
o AT YYWW

- Datacode, HH “YY” REH Mg HEL, “WW” A H 465 i JE 2
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FA UL

MM323PIN
0230B3NV

ABCDEFGH
. YYWW

K| 3 QFN28 2 ENfRiR K
QFN28 325 — Al 7E TH = A 5 a0 T 2260
e H—1T: MM32SPIN
- RSB
e ¥ 74T: 0230B3NV
- RS R
e =17: ABCDEFGH
— B E RA S, A H R RS A A S
o VAT YYWW
- “YYWW"EH A%, HA"YYRRE, "WW LR
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FUA% UL EA

2.1.3. RGEH

Cortex®-M0

(NVIC/SWD)

60MHz

DMA
2-ch

32KB
FLASH

4KB
SRAM

I

KD

M

Bus Matrix
S
N
AHB-APB XC=D GPIO
APB1 —
7< g(}:p DIV
g HSI
EXTl K= K==} sYscFG S Rrcc LSl
TIMI K= K—=) DBG "4
TiM2 K== K== usaRT1 Power Management
VDD
POR/PDR
TIM6 CZDE;C:D PWR VD
N
TIM13 G=DI§'C=D IWDG
TIM14  K=D"K—=) cowmp
Apc1 K== K== ora1
=) ora2
Bl 4 HHUE K
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2.2.  Theeiiwd

2.2.1. HKEAN

Arm® Cortex®-MO0 AbHEZE 2 508 — Rk A Arm AbERSS, BNl MCU 10/ 2

Rt TIRRA R & FEi 5 S H . FIRK RS, RN R4t sl vh 5k

REANSE 1 ) P I 28 S

A AAE A ER Arm 20, BT SPE R Arm TR A

2.2.2. BE&FEN
MM32SPIN0230 K FERE R e ghity, BARMEFEERE—1 AHB HEJEE, —1~ AHB
SRR — MR APB R 2.

2.2.3. FifEBmg
® 2 {E kB
ik KN Hhk
AU A N R R
0x0000 0000 - 0x0000 7FFF 32 KB Gitifik sl SRAM, AT BOOT AL
B

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

Flash 0x0800 8000 - Ox1FFD FFFF ~383 MB Reserved
0x1FEO 0000 - Ox1FEO OBFF 3KB B G X
0x1FEO 0CO00 - Ox1FFF F3FF ~2MB Reserved
0x1FFF F400 - Ox1FFF F7FF 1KB RETFHEIX
0x1FFF F800 - Ox1FFF FOFF 0.5KB Sy ]
0x1FFF FAOO - 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_MM32SPIN0230_ver1.0
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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_MM32SPIN0230_ver1.0

2.2.4. WHE Flash

N & 32KB+3KB Flash, F T-1E8Fe ) AEdE .

2.2.5. WE SRAM
N E 4KB SRAM.

2.2.6. BRERMENHEBriEHEE NVIC
AFE TN B IR ER R R b e h R, GENE AL L AN AT Bk b T E
A~ Cortex®-MO FIHWiZk) 1 4 ANalgmFefi s .

o EURREAHI NVIC, HEIERIRAEIL i o e S A0 2E
o Il E N FIHLHE BRI N

o SUVFAIKTI AL

o KCPEBERIRIEL R IL B b

o SCFFHRIT R ABERL TN AE
o HBNRAFAEIVRG

o hBHREIN HENKE, TREHIMELITH

AR UL 5 /I 1 v TS AR S R ) P T L T

2.2.7. HMERr T/ ] 2, EXTI

BB WA ) & L 2 AN IR IR, TSR 510 S P3R4k, ki

(AEFE 16

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

SEIFR, BRI & H RIS CETRY . R EGANY) . MRS EF AR

WA SR A A T RO IR A

EXT1A] DU E ik b 88 B2/ T A B AHB e Ze N ] 390 ) i~ A2 4K

2.2.8. EEFFES

www.mm32mcu.com
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FUA% UL EA

R RBEERFE RGN B ARG, AR 60 MHZ kv 4 {F A BOAN R4t
Bl IFXT RGBT 8 M PBCE, B S AT B RGeS Bl K 2 PG B LAR
FARGE (T AN & Flash Ui [ SR .

b 2, (R 2 AT 4ge =4 AHB M2k, &iE APBL MZ (4. Hrh AHB
v APB 2R (I b ATk 60 MHz. b 22 48 (st 40 B s o

AHB Prescaler

12,4,8,16

LS » IWDG CLK

40KHz
LS|
sysclk
HSIDIV

HSI HSI

60MHz Prescaler8 > HSID8
LSl
MCO

SYSCLK/8

HSID8

Not SLEEPDEEP

DS_MM32SPIN0230_ver1.0

FCLK/SCLK
A -
»
To SysTick
EN >
— — I_I_I 4
} /8
GPIO clock To GPIO
enable —! ) AN >
AHB peripherals To AHB
clock enable eripherals
ahbclk
APBL peripherals To APB1
APBL1 Prescaler clock enable peripherals
pclkl
1,2,4,8,16
ADCI1 clock
enable |- |
ADC To ADC1
(1) ADC prescaler: _—D_‘ Prescaler® :_>
bit 14 & 6:4 in ADC_CFG reg, 2~17 |
ADC clock must not exceed 16MHz —_————
5 IR i
10/47
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FA UL

2.2.9. Bai#ERA Boot Modes

TEEFNN, T BOOTO 3| IRl BOOTOSEL £y AT LLide 43 DY 5 Shass =X A (1 — e
o MREFPAFAEX A 3l

o MNARGFEX A3

o MEHEAEIX ) 3N
o MHWN SRAM JEE)

SlGREFAT ARG AMEIX, @M E T (40 USARTL) #E47 ISP 4afi.

2.2.10. L7 R Power Supply Schemes

e Vpp=2.5V ~55V: it Vop 51N 110 5IEIFIAE T4 . 5 ADC,
FAEY IRG SR .

2.2.11. it M558 Power Supply Supervisors

AN IBERS T EHREAL (POR) / #iH B A7 (PDR) HLEE, 1ZHERIAZALT TARIR

A, RIERGMLEEE 2.5V B TAE; 4 Voo K T3 EMBIE (Veor/Veor) I, B

T EALRES .

B EE — N RAR RIS (PVD), B Voo (IS5 BIME Vevo LR 24

Voo (& T 80E T BIME Vevo B 7242 W, ok b 2R 5 AT DAK H % 45 5 R s il

W N\ 4. PVD e Bl AR S .

2.2.12. BE{RESE Voltage Regulator
VAR FEL S TR s 86 478 PR e R A S LS AR R . R R R AR AE S R B AL

RN T TAEIRES

2.2.13. fkIh## =, Low Power Mode

77 SCRARDIAERE 2, T AR EORARTIRE . PRIE S B[R] 2 [A)3A B e A 1011

R 3RS

%} VDD X HE A
st HEAFR w0 TR e | R weam | e
- AL ) AL
WFI (Wait for HME s
T o
BB Interrupt) CPU I, i ;fé’f
(Sleep , HARK A1 ADC ¥ ViR R
WFE (Wait for o ] i ax A
Mode) Event) it kg 2 g R-Al| SRAM 14
P (R
TSy N
. wE CFEAN L 28 N FERER A
IV | sieeppEep | fembini) ok | pits i 1.5V P ;ﬁﬁz P
Moder firs WFISE | Sifk. IWDG | Hbh 6L b ieats | GPIO K
WFE: RS 1 TR m e
i N
FREHRAR

FEREARIE S, CPUf#1E, BT &R A EHE CPU 4ME, 1 NVIC. SysTick %543

FEIZAT

DS_MM32SPIN0230_ver1.0
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FUA% UL EA

EHAER

TELRFF SRAM FIZFFE28 WA A R RITELL T, A5 AU AT LLE BIAUR 1Y H RETH FE .
FEAENBERR, HSEEC P . AT L@ T — i B R EXTI 15 5 30 i 25 A A HLASE
A FMafE, EXTIE 50 LLZ 16 AMFMEE 1/0 M2 —. PVD (% i (s 5 .

2.2.14. FEHERE:EE HWDIV
BB IE S B TT, RS E ST S B R S0 32 R iE . REIRRR
TEAE— B g M RS S R

2.2.15. BEZAF# ARV K35 DMA

R 2 BB DMA R DUV BRAEGE A BIARAEAS . 104 BITE A 45 FILE (i 2% B0 L6 (R4
LA DMA S50 B SRRt (X RO B, 3B T 43 A B A S [X 45 R
= 0 TR T

SB[ THORECE DMA WRIBH, RN 7T L PR A s oK
FE o AL AR bt 25T LSS 2 i

DMA AT UL T =oM%, 1 USART. ADC Flif FH /LA v e 2 1) 2 1 88 TIMX.

2.2.16. EREFFTIM TIM & WDG
PEEVELS L ANE GRS 1 MBI e . 3 ANEACERSE. DL 1 AR
Z9A0 1 /) Systick BN #5. FRILE T Ed st e il 8% 18 e i 35 7038 45 i 25 1

Tt

x4 EN ST RE LR
E I #% KA B TR | TMEEERE | WARY |DMA ERAER | MIR/ILEGRE | EAMaH
- TIM1 . 1 ~ 65536 2 [d]
= 16 fir 336 186 1356 8% (AT 1 e H 4 H
RNl -
\ TIM2 32 fir T 1 ~ 65536 2 [ # *
BA PGB | e 414
TIM6 - T 1~ 65536 [
16 fir # Iy f v x5
A
TIM13/14 - i 1~ 65536 [
16 i1 it KT 2R H 1/1 -
TR A ] € B 2R (TIM 1)

R RPEH R 2R 16 A2t Eds . 4 A HUBOETE DU = A EAN PWM AR 4100
HAMEXARA R AN PWM B th, 3807 A 2 e B AT AT E I 8% o D07 Y
iHIE A U T

DS_MM32SPIN0230_ver1.0
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FUA% UL EA

o HLLEL

o FAEPWM GAZEi A oXd 550D

o FJk

BeE R 16 f@E A E R 38, 5 TIM2 2 28 A FE R Dhae. BLE AN 16 A2 PWM
KA, B4R EE 7 (0 ~ 100%).

FERBR T, RS T AR S, R PWM B gk, AT 1) b ik ey 1y
Frdz il B FF 2%

IRZ DyReHr 518 E N 28 AH R, A Es f AR TR, DRl e 4 ) 7 I 4w DLIE e 5
I g R Th e 5 O I 2R U R R A, SR A [RID B R D RE

32 FriE e rt 28 (TIM2)

PN E T 1A EEAT A E N A (TIM2) o EREA —A 32 AL E 3)
I BN KA . — AN 16 AL TR SR A 4 AN BOLHEIE, AEANEE AT
Fa AR H e . PWM R koo 0

FH A ER 28 (TIM6)
FEAER FRIE T —A 16 AL T LA AT Mas Al — > 16 Af H sh B EEs A
%, AT P RAMESER T EUE R ThEE,  THEER A B TR A g AR 2 .

EHAER A (TIM13/14)

AR I 55T — AN 16 A0 AT S g T2 AT 8 A — A 16 17 [ 2 5 8 3T S 4
B BRI B R TR AR A 2. TIM13/14 HAT 2R IR, dnd N Thas (O &4
ME SRR TE R PREE), M Iise(PWM it LLEd H 55).

JWAILE 1) (IWDG)
MSTIF I RIET —A 12 SLR it Eoes A/ —A> 8 AL sies, e h— DN
MO 40KHZ [IHR G SR Bl IXANMRY ST T R Bl w847 T g TAERE
Ao IWDG 1 LUFITE R G 28 17 BN 52 (3 58/ RGEERAE R — AN 1 e I B89 i F A
Jr AL N d i I T A] DARC B RS B B R B T T . AR AR
T, i AT DA R

ARG F e 8% (SysTick)

XA ER 28R T E R4, W4l — M hruERs T es. B A i
s

o 24N HIBIR TR

o HBhEINEIHE

o i EES A 0 BREFE AR — AN AT B Hb b

o T YRFRI B

2.2.17.3@8H#¥0 GPIO

5/~ GPIO B JI#B TS LU # A B i Gk FRD « SN G Bdrel R
P BEFARANED RN O . 2% GPIO 5| JI#R 5 %7 st il i 2 A& 3L .
EFERBN T, 110 5|4 Ee T DLl — AN e i fEdie, LR EAns
A 11O FAE8

DS_MM32SPIN0230_ver1.0 www.mm32mcu.com 13/47
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FUA% UL EA

2.2.18. BRI RI WK 2 USART
USART R P (UART) . [FEBMER . HEd UART CHFAZENTIESE, UART
FE R S A 2 (CTS/RTS ff4E @ skl #7E)

USART % 132 FF DMA #1F, fEFRPPHAT, 85 SPISElERIRTE

2.2.19. B EESE ADC

PR 1 12 SRR e gs (ADC), 10 AMAhEEIE R, AL
R, RREIARES MR, ERHMERT, g3y 2k e i — a2 L
HISREE . ADC X DMA #:4E.

BERE T ThEE o UF 3R H RS v A — BX B AT B i P R EIE, M SR E Sl
TOE R, A A .

HERT 28 (TIMX) P AT, T RLAr R3] ADC Hifi &4, 7IECE ADC #4i
54 FED,

BRI
R AR AR P AR AN E AR L, AR AR ATE SRS ADC 1 A\ JEIE b

2.2.20. FEHI LB 25 COMP
FEEL R 2 AN S, ATBST AR, BT S S A A . COMP AT AT 2 R
fe, I

o G 5 R K DD RE A AR B 4

o CEFFEEHITNAE, TR PWM FF o B )= AR Y HE gt R )

o SERERHIH I PWM FHLE A, 2 RRIZ I r g o e

o ANLLIRARA AIE TR

o NFSLLELHE 8-bit CRV AJ 3L VDD B P F vk i JT 1) 40 s FL R A

o T YmARIR I LK

o T LASZHLE DI A 1) D) e

o AIYRFEIEHE R ThHE

o i H v BT DAEE E [A) B —AN/O Ui B AN e BSR4 N\ o, AT DU R AR S
EHENE O
OCref_clr 4 GZF AR RIES]D

AT SEHLERE PWM ST 1 41 4 4

2.2.21. BEBKE OPAMP
A R B ANE BRSNS BRSNS R B 110, @itk
LIS ADC , L skl . SR A .

I/0

gl

2.2.22. BATHIAA (SWD)
P Arm FRAERTFIZE R TR IR T (SW-DP).

DS_MM32SPIN0230_ver1.0 www.mm32mcu.com 14/47
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1R E SO R I ThRE

3. 5l e X R EF

Te

3.1.  FlIHSAmE
PA6 [ | 1 ® 20 _] PA5
PA7T [ 2 19 |_] PA4
PBO [_| 3 181 PA3
PB2 [__| 4 17 |_] VvDD
PA8 [ 5 16 [__] VsSS
PA9 [_]e TSSOP20 15 [__] PB7
PATO/NRST [_| 7 14 ] PB6
PA13 [ 8 13 [_] PB5
PA14 [_] 9 12 [__] PB4
PA15 [ 10 11| ] PB3

DS_MM32SPIN0230_ver1.0
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S1E U B R TRE

nad

Lad

cdd

avd

6%'d

w
[y
=
1
S 2 2 I Z :
o o o o o )
H T 1 HIH HIH H H ._L
i ' [ [ [ 1 [
I I T A A :
....r|..... ....r|..... ....r|..... r..rl..... r..rl..... ._.-.
73] = ) ™ -— -
— — — - - L
T, @—. _|.||.||.||.||.||.||.||.||.||.”.|..n4 T
i i T | 1A
....... J m o m
S _ (0] “ R
I o 6!
m 3 m
P8k o P8
m Q m
,.,_ 6L ! ._ < m LY
: L ;
0T e Lo
= (] [ar] = T4
£ 2 2 £ 3
g £ ¥ & &
=
x
v

aaan

£8d

98d

Gad

tad

7 QFN20 514345
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SHE SO ke

PA12

PAT1

PAT0/NRST

PA13

PA14

PA1S

.......

PB3

(=3} ™ ™— =

Z 2 © - & = =
o [+ [ [+ (w18 [+ (w8
WRWEWRWERWEWEW
o P~ 1] ["s] = ™ ™
™~ i~ ~ ~ ™~ ™ ™~

QFN28
Exposed Pad

........

.......

PAS

PA4

PA3

PAZ

PA1

PANBOOTO

VDD

\m

058881
8 QFN28 5 fifi 5> #i
DS_MM32SPIN0230_ver1.0 www.mm32mcu.com 17/47
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S1E U B R TRE

FB4

FBS

FBE

PB7

FBS3

FB9

V585

VDD

PAOD/BOCTO

PA1

PA2

PA3

PA4
PAS5

10
11
12
13
14

TSSOP28

28
27
26
25
24
23
22
21
20
19
18
17
16

15

JTUuuooooooooog

PB3

PA1S

PA14

PA13

PA10/NRST

PA11

FA12

FAS

PAS

FPB2

PB1

FPBO

PAT

PAG

DS_MM32SPIN0230_ver1.0
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S1E U B R TRE

R 5 GIHE X

3.2.

51 &

51 BIGwD

QFN28

TSSOP28

QFN20

TSSOP20

FIHARR

e

()]

110

@

B

HIERE R ThAE

B nThae

22

PA12

I/0

TC

PA12

TIM2_ETR
TIM1_BKIN1
TIM14_CH1
USART1_RX

ADC_TRIG_O
COMP2_OUT

23

PAll

110

TC

PAll

TIM2_ETR
ADC_TRIG_O
TIML_ETR
TIM13_CH1
USART1_TX
TIM2_CH1
COMP1_OUT

24

PAL0/NRST

110

TC

PA10

25

PA13

110

TC

PA13

SWDIO
TIM13_CH1
USART1_SCLK
USARTL_RX
COMP1_OUT

26

PA14

110

TC

PAl14

SWDCLK
TIM14_CH1
USARTL_nRTS
USARTL_TX
COMP2_OUT

27

10

PA15

110

TC

PA15

TIM1_CH4N
TIM1_CH3
TIM1_CH4

TIM1_CH1N
TIML_CH1

TIM1_CH3N
TIM13_CH1
TIM14_CH1

28

11

PB3

110

TC

PB3

TIML_CH4
TIM1_CH2
TIM1_CH1
TIM1_CH2N
TIM1_CHIN
TIM1_BKIN2
TIM1_CH3N
TIML CH3

12

PB4

110

TC

PB4

TIM1_CH3N
TIM1_CH3
TIM1_CH1N
TIML_CH1
TIM1_CH2
TIM1_CH4N
TIML_CH4
TIML_CH2N

13

PB5

110

TC

PB5

TIM1_CH3
TIM1_CH4
TIM1_CH1N
TIML_CH1
TIM1_CH2N
TIM1_CH4N
TIM1_CH3N
TIML CH2

10

14

PB6

I/0

TC

PB6

TIML_CH2N
TIMI_CHIN
TIM1_CH3N
TIML_CH4
TIM1_CH3
TIM1_CH2
TIM1_CH1
TIML_CH4N

11

15

PB7

I/0

TC

PB7

TIM1_CH2
TIM1_CH2N
TIM1_CH4

DS_MM32SPIN0230_ver1.0
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S1E U B R TRE

5| gD

QFN28

TSSOP28

QFN20

TSSOP20

FIHARR

KA

(Y]

110

@)

B

HIERE R ThRE

B nThae

TIM1_CH3
TIM1_CH3N
TIM1_CH1
TIM1_CHIN
TIM1_CH4N

12

PB8

I/0

TC

PB8

TIM1_CHIN
TIM1_CH3N
TIM1_CH3
TIM1_CH2
TIM1_CH1
TIM1_BKIN3
TIM13_CH1
TIM1_CH2N

13

PB9

110

TC

PB9

TIM1_CH1
TIM1_CHIN
TIM1_CH3N

TIM1_CH4
TIM1_CH4N

TIM1_CH3
TIM14_CH1

TIM1_CH2

14

16

VSS

VSS

15

10

17

VDD

VDD

16

PAO

110

TC

PAO

TIM2_CH1
TIM13_CH1
TIM1_BKIN4

USART1_SCLK
ADC_TRIG_O

BOOTO

17

10

PAl

110

TC

PAl

TIM2_ETR
TIM13_CH1
TIM2_CH2
USART1_TX
COMP1_OUT

ADC_INO

18

11

PA2

110

TC

PA2

TIM2_ETR
TIM14_CH1
TIML_ETR
TIM1_BKIN5
USART1_RX
COMP2_OUT

ADC_IN1

19

12

11

18

PA3

110

TC

PA3

TIM2_CH1
TIM13_CH1
USART1_nCTS

ADC_IN2
COMP1_INP[0]
OPA2_IN+

20

13

12

19

PA4

I/0

TC

PA4

TIM2_CH2
TIM14_CH1
USART1_nRTS

ADC_IN3
COMP1_INM[0)/COMP2_INM[O]
OPA2_IN-

DS_MM32SPIN0230_ver1.0
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S1E U B R TRE

31 B%AY " 'QE
simss | X EE | TN H s
QFN28 | TSSOP28 | QFN20 | TSSOP20 f';
21 14 13 20 PAS o | Tc| PAs - COMPL_INP[1]
TIML_ETR OPA2_OUT
TIM1_BKING =
TIM2_CH1
- COMPL_INP[2]
22 15 14 1 PAG o | Tc| Pas TIM13_CH1 P ING
TIM2_CH2
TIM14_CH1 COMP2_INM[LJ/COMP1_INM[L]
23 16 15 2 PA7 o | Tc| par s OPAL IN.
USARTL_nCTS
TIM2_CH3 ADC_IN5
24 17 16 3 PBO o | Tc| PBO TIM13_CH1 COMP2_INP[0}iCOMP1_INP[3]
USARTL nRTS OPAL_OUT
TIM2_CHa
TIM14_CH1 ADC_IN6
25 18 17 - PB1 o | Tc| PpBL USARTL RX COMPEINMZ]
USARTL TX
26 19 18 4 PB2 o | Tc| PB2 TIML SKINT COMPZ_INP[1]
USARTL_SCLK
TIM2_CH2
TIM14_CH1
_ ADC_IN8
27 20 19 5 PAS o | Tc| Pas MCO _
USARTL TX COMP2_INP[2//COMPL_INM[2]
TIM2_CHL
28 21 20 6 PA9 o | T1Cc| PA9 TIM13_CH1 co?n%%_lll\l\ll%p]
USARTL RX -

LI=%AN, O=%it, S=HJH, Hz=mMH
2.TC: #5110, NS5 AL VDD H &

DS_MM32SPIN0230_ver1.0
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5| e B H ik
3.3. HHHThgEER

* 6 PA Ui 1 DR R AFO-AF7

NZim”e AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO TIM2_CH1 TIM13_CH1 |TIM1_BKIN4 USART1_SCLK| ADC_TRIG_O
PAl TIM2_ETR TIM13_CH1 | TIM2_CH2 USART1_TX | COMP1_OUT
PA2 TIM2_ETR TIM14_CH1 TIML_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 TIML_ETR | TIM1_BKING
PAG TIM2_CH1 TIM13_CH1
PA7 TIM2_CH2 TIM14_CH1 MCO USART1_nCTS
PAS TIM2_CH2 TIM14_CH1 MCO USARTL_TX
PA9 TIM2_CH1 TIM13_CH1 USART1_RX

PAL0/NRST
PAl11 TIM2_ETR |ADC_TRIG_O| TIM1_ETR | TIM13_CH1 USARTL_TX | TIM2_CH1 | COMP1_OUT
PA12 TIM2_ETR TIML_BKIN1 | TIM14_CH1 USART1_RX | ADC_TRIG_O | COMP2_OUT
PA13 SWDIO TIM13_CH1 USART1_SCLK| USART1_RX | COMP1_OUT
PAl4 SWDCLK TIM14_CH1 USART1_nRTS| USARTL TX | COMP2_OUT
PA15 TIML_CH4N | TIM1_CH3 | TIML_CH4 | TIM1_CHIN | TIM1_CH1 | TIM1_CH3N | TIM13_CH1 | TIM14_CH1

7 PB i O Thae £ AFO-AF7

o AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO TIM2_CH3 TIM13_CH1 USARLLN

PB1 TIM2_CH4 TIM14_CH1 USARTLR | USARTL
PB2 TIM2_CH3 TIM13_CH1 TimL_BKiN7 | USARILS

PB3 TIML_CH4 | TIMLCH2 | TIMLCHL | TIML_CH2N | TIML_CHIN | TIML BKIN2 | TIML_CH3N | TIM1_CH3
PB4 TIMI_CH3N | TIMLCH3 | TIMLCHIN | TIMLCH1 | TIMI_CH2 | TIMLCH4N | TiMi_cH4 | TMLCH2
PB5 TIML_CH3 | TIMLCH4 | TIMLCHIN | TIMLCHL | TIML_CH2N | TIML_CH4N | TIML_CH3N | TIM1_CH2
PB6 TIM1_CH2N | TIML_CHIN | TIMLCH3N | TIMLCH4 | TIMLCH3 | TIMLCH2 | TiMicHi | MICH4
PB7 TIML_CH2 | TIMLCH2N | TIMI_CH4 | TIMLCH3 | TIMLCH3N | TIMLCH1 | TiML_CHN | TML-CH
PBS TIML_CHIN | TIML_CH3N | TIMI_CH3 | TIMLCH2 | TIMLCHI | TIMI_BKING | TiM13 cH1 | TMACH2
PB9 TIML_CH1 | TIM1_CHIN | TIMLCH3N | TIML CH4 | TIM1 CHAN | TIML CH3 | TIM14_CHL | TIM1_CH2

* 8 BB MHHAI0 O

INPO INP1 INP2 INP3 INMO INM1 INM2 ouT
COMP1 PA3 PAS PA6 PBO PA4 PA7 PA8 PA1/PA11/PA13
COMP2 PBO PB2 PA8 PA9 PA4 PA7 PB1 PA2/PA12/PA14

#* 9OP I 10 1

INP INM ouT
OP1 PA6 PA7 PBO
OoP2 PA3 PA4 PAS5
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A

LS,

T

4.1,  MREMH

ErRARFE AU, B AR LA VSS g HE .

4.1.1. RAEFHEE
T 5| RS o 1) 7R TR

10 5| B SR Bk

4.1.2. 5% NBEE
BI04 ELTE [ 5 R T L

11 5] s L

4.1.3. ftHF R Power Supply
it 2R T FE.
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voD
VDD i
[ ] L e
i GEHTe)
i 110 e
100nF —L v L ]
+1 % 4.7uF mH e A &I%%
VsS E
[1 -
B g

T LoE

(CPU, %% | |

EL BT 77 fik
v

12 LT R

4.1.4. HRHEFENE
BB FRL T R 0 ) R T R

2% 10 HERRE

4.2.

Ioo

I: |

13 HLLTH BN R 5

xR KB E

604785

INEEGRAE _E BT dn R L X B RAUE (E IR (R 10, R 11D PR hiifE, o
AE2 PR AR AEIBIR . X BG40 B AR SZ R K3, I A RRAE L 2 AF
TEFRThRETERIETC R . BRI TARE OB 2R T 20 S F I T 5

"5

g &/ME wAMH AL
Voo-Vss!! SR AL L -0.3 5.8 v
Vin®@ PR e 5 BN R -0.3 5.8
1. A HHIR Voo AL Vss 51 AR ZE RIS B o VAT A I Bt R 52 b
2. AN RS A AUG AR Vin FVER . A RAVFRIREABRERER, ST,
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H R

F 11 HRRE
Gine) ik e KAE LR
lvop(" it VDD HLJRZE A S R (LN LR +60
lvss (" 23 VSS MR R B Gt H IR -60
| AT = 11O Az 5 JA_E frodan H RE sRL iR +20 A
° (L35 VO A5 _E % th e ik 20
ling cPINy P)3) NRST 5| I #y3 N\ i +5
Shing cpiny @@ | Al ] E N LI +10
1. ERVFRITEEN, FrA 3 ALV R HIVss 5] A GA £ 5 4N FLYE .
2. IEFR AN B2 T4 SR B A
3. M V> Voplif, SFEEREABER: 2 Vin< Ves I, S54RI HL .
4. CHEAFNFINAEEEN BT, Sy B A 25T 1 1\ R I 13\ HEL I (BRI () F 28 %1
2.
4.3.  TAE&%M
4.3.1. BEHITIE%ML
£ 12 @A TR
ine] S %A% fe/ME | MUEME | RME 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
@ SR - -40 - 125 C
1. T,=125°C R4t REUE .
4.3.2. _EEAE BN TESRML
FRAPE NS ERAE R LA TR EH .
2% 13 b A I Y TAE & 0@6)
s At e /IME T AE R E <K 2
. Voo b THH ] te 300 - 50000 N
vop Voo F I 1] t 300 - 50000
Vit o EH ) FEL 0 - - mV

Mg AT, AL il
R ES#H Voo B BR LR RE RS o0 G B
AR EHT LB OV TR, ARy b s m EE k.

14 oS ETE
4.3.3. RS AL YR TS AL A
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MR 2 O MR ] AR SRR A PRSI B R A Voo A R R
(EHR
R 14 RS AL YRS f R DR PO

P 5¥ P BN gy |

P P AL
PLS[3:0]=0010 ( F-7H) - 2.4 -
PLS[3:0]=0010 C FK&#H - 2.3 -
PLS[3:0]=0011 ( FTHI) - 2.7 -
PLS[3:0]=0011 ( FFI) - 2.6 -
PLS[3:0]=0100 ( F-7HH - 3.0 -
PLS[3:0]=0100 C R[4 - 2.9 -
PLS[3:0]=0101 ( FFF¥H) - 3.3 -
A | PLSI[3:01=0101 CFEEHD) - 3.2 -
Vous HERI | PLS[3:01=0110 ( EFH4H - 3.6 - v
BT | PLS[3:0120110 CREID - 3.5 -
e PLS[3:0]=0111 ( ETH) - 3.9 -
PLS[3:01=0111 (R[4 - 3.8 -
PLS[3:0]=1000 ( FFF#H) - 4.2 -
PLS[3:0]=1000 ( FF&#H) - 4.1 -
PLS[3:0]=1001 ( FFF#H - 45 -
PLS[3:0]=1001 C FK&#H - 4.4 -
PLS[3:0]=1010 ( FFF¥H - 4.8 -
PLS[3:0]=1010 C FK&#H - 4.7 -
Veor L;EM - ) 22 ) v
Vhyst POR/PDR POJ\IE/?Z@DR - ) 60 ) mV
o
T rsTTEMPO®?) E%E@: - i 1.84 i ms

1. HmGEEFERH, AP,
2. BAAFENTE: A POR EALEE RN 85— 2 R HARS3AT

4.3.4. AENZEHEE
FRPGHIBHRRIER 12 50 0FR BRI FAI Voo Gt LI IR .

R ISNENSHHEE
5 S %A moME | BEME | RKE | AL
Vrerint! WEZSEHE Ta =25 1.14 1.2 1.26 \Y;
Mt NS A Ik
Tsfvrefint Hﬂ'v ADC Eﬁ%*i{%?#ﬂq - - 11.8 - us
Iz

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

4.35. BreERARE

AL AR Z M SR BE R NG S fats, ZKESHMBRURFE TERE, AR

FE 1O SR . P MIBRARCE . TAESE. /O MBI E R . FFIEAEE

I B DL AT AR A

AT gy AT A AT BT B ST AET R, #RRAEPUT — B R A A .

FL R A

EEHIEAL T R AT

o JITHII VO SIBE AL T A AR, FRERE RS E (Voo B Vss)
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o FTHBIANEAAL T RAPIRAS, BRAERF AU
o Flash 77fi# 5 105 1] i) [A] A 22 3] fuck FIAIE (0 ~ 30 MHz I8 0 MEERF A #, 30

~ B0MHz A1 MRS .

o FRATINIIRETF R . HIFRIMERT: fucik = froikie
VE: T84 L Th RE LA INTE 15 B I AP AR 2R - M2 BT E .

TRAPGHSE, RKIER 12 FHPAERE T Voo M f U T IS H

16 BT BT B S R AR

” & JLARUAE JLRUE w
N eu ﬁ: froLk(HZ) ™M {EREFTA A ik KA FTA Ak fr
- -40C | 25°C | 85C | 105°C | -40°C | 25°C | 85C | 105C
AT " 60MHz 844 | 861 | 8.78 8.80 7.00 7.08 | 7.27 7.35
R o 30MHz 529 | 533 | 5.38 5.41 4.58 4.61 4.67 4.71
oo | T E‘T 15MHz 342 | 341 | 3.43 3.45 3.05 3.02 | 3.05 3.07 | mA
Tﬁ}—z s 75MHz | 244 | 240 | 2.41 2.42 225 | 220 | 221 2.22
L 40KHz? 110 | 1.02 | 1.00 1.01 1.09 1.00 0.98 0.99
1. HCLK #iZH HSI 60MHz 4345155 AHB I,
2. 40KHz A4 LSI I8 E RN RSt 8h, BEiS HSI P,
17 MEIRA T A4 3 E R VE FE
" 4 JLARA HLARUE 0
AREY # froLk(HZ) ™ fEBEFTA A ik KA BT Ak fr
7 -40C | 25°C | 85C | 105C | -40cC | 25°C | 85C | 105C
IR 60MHz 355 | 352 | 3.53 3.54 2.31 225 | 225 2.26
[ hy Z‘] 30MHz 251 | 246 | 2.46 2.47 1.89 1.83 1.82 1.83
loo | T Eq‘ 15MHz 1.96 1.90 1.89 1.90 1.65 1.58 1.57 1.58 mA
PRRE | | 75MHz | 169 | 162 | 1.61 | 161 | 154 | 146 | 145 | 146
R 40KHz? 1.08 | 1.00 | 0.99 1.00 1.08 1.00 0.99 1.00
1. HCLK #ii# i HSI 60MHz 434514331 AHB B4,
2. 40KHz 4 LS| B fE N RSt 8h, BRE HSI 2Rk,
18 fE MU LA R VE FE
" JLARE o
3= % 2 .
iR=? SH ¥ as 20C | 25C | 85C | 105C L:2tiv3
oo | R | EAEHAENUER,
B Voos3 3V 113.3 | 106.8 | 111.3 | 1184 | pA

1. O RENEIHN

WE ML EFE
BN ERREFES TR 19, MCU B TAEZAunF:

o JTAMNO FIEIA T AR, FFIEER] — i E (Vop BiVss) o

o JIHMIAMEHARAE T RMPIRES, BRARRR IV -
o Sy HEE R I A AR ST

- KM SMBLI I B

- FUFE AN
o IRBGULZA Vop AL ZMFYI TR 12.

* 19 WESMERHIATEFE O

5 AR B HAME XA
GPIOB 0.30
oD GPIOA AHB 0.31 UA/MHz
HWDIV 0.88

DS_MM32SPIN0230_ver1.0
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(i A& 5857 UL ] 2K 12
DMA 0.86
TIM1 4.65
TIM2 3.72
ADC1 2.98
USART1 1.86
TIM14 161
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
1. fhok = 60MHZ, fapsr = fucks BEANIMEBIT AR BN BRI -
AT FEAR X B ) B[R]
R 251 LA 6] 2 7 P DR G HIST OB i 75
B PO TR) 2 A A B IR At e R R &R 12 M EAR 3.
F 20 (R T HEAE = 1 e B (5]

] S %A HAME | AL
twusLeep N AR A i RGN HSI 1.5 MS
twusTop AR s i ZREGH PN HSI 65 uS

4.3.6. WEBETEREERE
TR R S HOR AR BRI B ER6 e 12 R,
EE A (HS]) k%2
* 21 HSI G #FFE O
e ZH At oME | BAEME | RKE | $A
fusi A - - 60 - MHz
Ta =-40°C~ 105°C -2.5 - 2.5 %
ACChsi | HSI % s HHs i Ta=-10°C~85°C 1.5 - 1.5 %
Ta=25°C -1 - 1 %
tsums)y | HSI %% 2% 3 shi ] - - 61 - uS
Ipp(Hs!) HSI Ik 28 ThAE - 145.7 183.2 239.3 pA
1. HZGATMBE, AEEFFINER.
ARSI TR
F 22 LS| kg asfett @
5 S5 %A moME | BUEME | mKNE | B
e i T e 20 40 60 | KHz
tsusn®@ LSI T}Eﬁrgﬁﬁxﬂﬁ - - - 300 uS
Iopsn@ LSI R a5 Th#E - - 0.34 - UA

DS_MM32SPIN0230_ver1.0
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H R

4.3.7. gtk
% 23 Flash 17 ae45t
e S %A BOME | EUE | BOKME | A
. 16 A7 R FE T 1A - 164 - s
prog 32 iz g AR 1] ) - 177 - H
T (1024 F75) #2
teErRASE B I ] - - 5.18 - mS
tme B BEBRI [A] - - 50.98 - mS
F 24 Flash 174k 28 75 iy AR (RAT IR O
b S %1 B/ME | AL
Nenp 5 IR - 2 iR
. Ta=105C 10
Tor BRI T 25C 100 Years

% 25 EMS 5t

1. HEZEEWEE, AEA P,

4.3.8. EMC %t

BRI M GG R AE 77 i B 25 VA IS e 147 D)

Ihegt: EMS (EBABURM)

AT AR R R AR GBI /O 56 E AR 2 A LED) , IaRE S i in 1
R RE TR E B4R, LED INERFEZR TERR K.

e EFT: 1 Vpp M Vss iEid—A 100 pF () H 20t 01— AN B% A% oL IS ik b - IE i) A
D) BEFEA DR . XN A IEC61000-4-4 Hiife .

ML RIN T F R T

5 S5 At 25127
HNEIE— VO I, MTiSshaes | Vo= 33V, Ta=+25%C,
VFEesD 5 PR MR R frclk = 60MHz. 4 2A
IEC61000-4-2
£ Voo Ml Vss i@ 100pF H LA Voo = 3.3V, Ta=+25C,
VEerT N ) S B Th e R 1 R AR ik rp fucLk = 60MHz. 54 2A
FH R AR PR IEC61000-4-4

BEVH AT S BB DASRE Sl 7 ) 1] 1

FEAHTSIEAT EMC PP ALAL, AR LR N AR ST 34T (. NOZIE RN
EF ¥ EMC PERE S F P BT AR AR I B B IR G o BRIk, SO P R 3P SEAT
EMC flifk, I1T 5 EMC A RAAUEN .

BiEEW

BAF SRS b VR R B R R, e

o WBIAHIRE IS

o EAHMNEAL

o CREHUIEPMIE (AR

WIERT A%
R W WHIRA CEAME LA P T ein ), WLl A TAE NRST L5
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AN MG T EL

FEHEAT ESD PG, W] AR N A BRI H S EL AN A6 8 Fr b, Al B4k
ENAEIIITT, BRI 5 2GR VAR 1k & A AN AT R A iR

4.3.9. IhRet: EMS (BESEURM)
HET ZAAERIIR (HBM,CDM, LU), A4 F R (005 771, it BEAT 38 B Il it
DA T 1 B AR T (0 T

% 26 ESD 1t

% AE 374 BOKE | B
TA=25C, #&&
ESDA/JEDEC JS-001-
2017
TA=25C, &4
ESDA/JEDEC JS-002-
2018
TA=105C, &4
JESD78E

e M

VESD(HBM) FR R R R (AR 3A +6000 \Y;

VESD(CDM) | FfH B R (78 HL s & A AY) Cc3 +2000 \Y

ILU H 838 (Latch-up current) 1A +300 mA

1. WA, AEAF IR,
4.3.10. GPIO 3 38 F %\ /% B 4t
AR, R RIS BRI IRE 12 AN EAS, BT 110 i 142

A CMOS.
F 27 1/0 HAFEW

SPEED ZH A moME | BME | RORME | A
ViL SR P HLE 3.3V CMOSii; [ - - 0.8
*
ViL SR HLF HLE 5V CMOSH# [ - %; Vv
ViH B N T L 3.3V CMOSIii 1 | 2.0 - \%
*
Vin N 6 PR L 5V CMOSH: 1 %; v
*
Vhy | VORIHERHHAL K 5 IR 3.3V ‘\’/iD 0.50 v
*
Vhy | VORIHEEFHA K 5 IR 5V ‘\’/iD 0.60 i v
likg IR 3.3v -1 - 1 pA
likg IR HLIR @ 5V -1 - 1 pA
Reu 59 L h SR 3.3V Vin= Vss 50 60 75 kQ
Reu 59 _F R SR 5V ViN= Vss 50 60 75 kQ
Rep 99 MR SR 3.3V Vin= Voo 50 60 75 kQ
Rep 59T R 2R R 5V Vin= Vop 50 60 75 kQ
Cio /O] B ) HEL 2% - - 10 pF

1. WmGEESH, A PR,
2. WURAERRAR S S I RLALEIE DU PR T At e T B AR

A I Bl ELR
GPIO &% A/ E) w7 AR e eid B 215 +20mA HLR.

FEF R, 1O RO % H b R UE SRSl R RS RE BRI 4.2 71545 Hh I 4800 B R AUE

fE:
e FTAO % T MVop FIREUFT LA, I EMCU 7EVpp F3REUHI & KIs4T AL
AN R R 2 0] f K AUE B Ivpp -
o A0 i LRI M Vss By AT, I EMCU 7EVss it i Kig T
DS_MM32SPIN0230_Ver1.0
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HLJIE, AN AR 200 o R fE lvss »
HHEE
BRAEREI B, N RA S EOR PRSI R Voo A R &3 12 151
B2 FTA M 1O v LS FEZE CMOS H.

# 28 fiyth o AR

5 28 lin WAME | B
VoL Ty AR lio|= 6mMA, 0.15
Von it oy P Vobp=3.3V 3.0
VoL AR [lio|= 8mA, 0.21 Vv
Vou R Vop=3.3V 2.98
VoL L [lio|=20mA, 0.59
VoH P Vop=3.3V 2.31

1. HEZEVHEEH, AEAER K.

N B AT AR

B N SRR P O SCRVEE 73l AE B 15 AR 29 4
BRARRFHIULHT, 2RI 10 2 B0 (ol P PS5 L R A 3 F L I 7 538 AR 2 PR 1Y
ARG,

29 i N ALk E @

(el ZH i WA | H
troyout i H e 2RI E T T PR ] CL = 50pF 5.3 ns
trao)out A AR 2 ey P 1 T T VDD=3.3V 5.8 ns
1. 10 s R AL 11 F5E L.
2. HRHRIE, AEEAE L.

90% 10%

G it 52 |

HUE50pF  tr (10)out re— ie—pi tf (10)out
[ ! ! :

|
e T

A\ 4

R ((te + t7) < 2/3)T, JFH G2 L2 (45 ~ 55%)
4 1A N S0pFI, ik B K AR

868304

] 15 4 A J A S e
4.3.11. NRST 3| jiljei:

SRR, R H S U A I EREEE A Voo (e B R & 12 M4
B3,

7 30 NRST 5| JHIHEH®
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e E %A fe/ME | BAME | BOKME | AL
VIL(NRST) NRST Fig A% H P H VDD=3.3V - - 0.8 \Y,
N 0.7 *
VIH(NRST) NRST iy A\ 57 HL P H VDD=3.3V Voo - - \Y;
VhysnrsT) | NRST Jita 2 kil k 28 IR | VDD=3.3V - 0.50 - \Y
Reu EENRE ATy gz] i) Vin= Vss 50 60 75 kQ
VF(NRST) NRST iy A\ JE; fik - - - 0.5 us
VNF(NRST) NRST #ig N AEJE i ik - 0.7 - - us

1. dEBHE, AEAP IR,

2 AV fal m - an g,
ShEEE AT == " VD RN Vb
’ \ Reu
'I 100kQ ‘\‘NRST(Z) r V\]%B/E{j
] S vt BE .
: l '= L T 2% _D(—>
Voo — _0.1pF !
\‘ J_ I'
‘\\7 - S/
\\\ l,’

B 16 EH) NRST 3] 4
1. EMMG2NTR LA,
2. FAPLGURE NRST 3R AL R AR T2 30 B8 H I K Viewrsy BL R, 7500 MCU AR 843 25 47

4.3.12. TIM 58 i 32481
= 31 TIMX® 454

(] S %I i /ME SONE] HAL
- ‘ - 1 - triMxcLk
tres(iv) TE I 28 43 PR I ] -
frimxcLk = 60MHz 16.7 - nS
fex CH1 2 CH4 s i - 0 - MHz
AR Oh I AR frimxcLk = 60MHz - 30
ResTim TE BT 48 73 PR - - 16/32 (2
16 fir F B I e - 1 65536 triMxcLk
tcouNTER 1
’ frimxecLk = 60MHz | 0.0167 1092.3 uS
16 £ it Has o] - - 65536 tTiMxcLK
tMAX_COUNT fettBUE
(TIM_PSC T i) frimxcLk = 60MHz - 71.6 S
tMAX_IN TIM 55 = 5 A\ S froLk = 60MHz - 60 MHz

1. HBHRIE, ANEAFEF .
4.3.13. @280

USART F¢it
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FRARRRHIULT, 3% 32 5 IS HOR AR , feoud S AN Voo R HLEFT &
R 12 RAMFNERE.

F 32 USART [FD It @

(i3 ZH A f/ME BKE =K DA
T - 7.5
S B
fsck1/to(scky SPI B8 AR R - =5 MHz
tr(sck) SPI B 1 B 1] MILHEE: C=15pF - 6 ns
tisck) SPI I T [ 1] M. C=15pF - 6 nS
twisckh) SCK EETE{?@E@ &l - tesckyz-6 | tesckye+ 6 | nS
twscky)™M SCK EETE{\JTEE i - tesckyz- 6 | tesckye+ 6 | NS
EAL, frok = 60MHz,
uvn( ™ o oA 8= 8, Tk -
tsumy K g 1] i ﬁA?ﬁﬁS AR 5 nS
tsu(sn™ A 5 - nS
EA, frok = 60MHz,
tagun( " . T =8, i 5 - nS
h(MI) K\ (] WIT 2 ?ﬁlﬁ U
tnesn( M 5 - nS
tvmo)(1) Bym A s | B (ERRAEZ ) - 10 nS
tvso)(1) i Aa e E | B (R 2 5D - 26 nS
1. HZATHHEE, AEEFIER.
2. I/MERIR RS R /N TE], R AE R IE B3RS E0E 1 R KT IR
3. IR/ME IR R I P H R N, B KRB SRR B 4 B T RS T R A
3-1— tcisck) ——» .
| : \ |
< | CPHA=0 | A 1/ \ h
a|crPoL=0— 2 | '
E twisckH) |, 3 | '
S |CPHA=0 _ twscky) | i 1
@ |cPoL= y / / \
! | tV(SO)J!—N: — o tr(sck)
| | B ) 1 tf(sck)
oUTPUT —— MSB OUT (! BIT6 OUT LSB OUT )_

tsu(st)——-

INPUT

MSB IN BIT1IN

A X temm RN

it

— this) —

K 17 USART [R5 #2007 &

4.3.14. ADC Fpit:
BRARAE R, RIS EUR S AW TAE &R P IR EREE . froua AZEA

DS_MM32SPIN0230_ver1.0
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H R

Voo it HL L RIS 2

% 33 ADC ##pE®
%5 ZH XA BAME | MRUE | BoKME | Ff
Vpb fHE R LR - 25 - 55 \Y;
fapc ADC &R Vpp=2.5V - - 15 MHz
e 12bits; Vop= i i
fs PRESTES Y 1 MHz
12bits;
freic | AMALEEIE® | fac=15MHz - ] ! MHz
12bits - - 15 1/fapc
VAN ¥ e Y Vop=2.5V 0 - VDD \Y
RAIN AR N BH BT - LR A kQ
Rabc KAEFF SR - - - 1.5 kQ
Choc Waliﬂqjuﬁ% i i i 5 oF
A
tsTas b FR ] - - - 10 uS
tiat ‘{E)\ﬁﬂﬁ%?ﬁ%ﬁ - - - 512 1/fapc
18
=i > 0
tiar s R S ; ; ; 512 | 1/fac
S
I fapc=15MH 0.167 16.03 S
ts SR A ADC z E
- - - - 1/fapc
el ainglal| 12bits;
R < 1 - 16.87 S
toonv (LA | fapc=15MHz H
[]) 12bits - 1/fanc
12bits;
ENOB B R 5 VDD=3.3V: - 10.9 - bit
fanc=15MHz

B ARIIE, AR Il

XA, b HERIE TN L —ANMEIR 1/ fapc.

BMAMZTFIR

IR AR Tk E B IANBIEL, AR ZET LINT 14 LSB. Hhn=12 (%
I~ 12 MEHER) , EFE faoc = 15MHz B & TS .

2 34 fanc=15MHz® B f) i K Rain

Ts

Ryn< —R
AN fapc*CapcXIN(27+2) ape

Ts (FIHD ts (US) 5K 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

1 T RIE, ATEAE Tl
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AU
# 35 ADC #aSH W@

RS I 2SR L AUZ I T B, B9 10 nF A DU EN B, ENINMIZR AT

REHLEEIL MCU 7.

DS_MM32SPIN0230_ver1.0
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439454

e S %A HAE <K 12
ET CEERE -6/+7
EO ks =7 frcLk1 = 60MHz, -4.8/+6
EG WA R fanc = 156MHz, Ran<0.1kQ, -1.2/+5.8 LSB
ED | stttz Vop=3.3V, Ta=25°C -0.911.5
EL B R %= -4/+4.2
1. ADCIEESKRFFENBRMKR: FEERATMAFREMBREN G RN R AR, FNXESE
BRI 53— MEUER N B IR AT RO FE . B E AT B A IR AN R AR HE AL 5 B L,
Bl Sz 7)) ¥hn—/> E e .
2. HZAEVHEEH, DEAEH IR,
KAFEARFEADCH; 125
AINY AINX Rapc® 12437
mmm M I
T Lzgs
Cparasitic?
VAIN — f—
‘ ‘ Capct
kg
18 {#/ ADC Ji A1)z
1. X Ran- Raoc Ml Canc HIEUE, =M% 33,
2. Cparasitic #/x PCB(L5 ) H:1 PCB 41 5 i &A1 ¢) 54 B A (K& 7pF). K Cparasitic
BAEKe PRARIL RS P, FR ORI INE R/ fanco
PCB #itE X
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Vop
1] Voo
1uF//10nF
T ] Vss

326819

B 19 i FLIEAN 2285 ALY AR A

4.3.15. BEA RSB
% 36 IR fL RIS O

5 ZH e/ ME LAY =N AL
Vsense A% T EE .
(1 - + -
i N 5 ¢
Avg_Slope™" TR - -3.89 - mV/°C
Vas() 1E 25°CH L E - 1.289 - \%
tsTarT® 7 ST ] - 1 - uS
M AR R, ADC
(2) - -
tS_temp ;{%ﬁé Hﬂ‘ IEU 11.8 }JS

HHZR A PG ORAE, ATEA il

T ORIE, AEAE =i,

HEEAR: Tsensor =25+(ADCvalue*vdd-offset*3300)/(4096*Avg_Slope), offset i3k Ox1FFFF7F6 i
12 i

4.3.16. HLE 284
% 37 Lul st

B3N o
5 ZH FHMIE | R/AME HTUY I ON| LR DA
Vin LIPNGENES 0.6 - Vop -1 v
01(%3‘3;;2, 15 22 43 mv
thysT Pl Oﬁ%ﬁ; 13 15 23 mv
10%%@’ 32 45 92 mv
1%%;@ 25.2 32 46.7 mv
11%@ 55 85 182 mv
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LA et
5 S5 Al E B/ ME HARE NE EE=R vy
11(B ),
L 25.5 60 83.9 mV
VoFFSET I - +/-6 +/-10.4 mV
00 (&EIh
%) 3.7 10.7 43 ns
Olz(;':lljj 10.5 34.9 83 ns
tDELAY ALFEIE RSO 0 (&
13.8 49 114 ns
)
11 (FRARIH
%) 22.2 86 194.5 ns
00 (&Ih
%) 6.5 45 205.4 UA
01 (FhIh
| TR i %) 3.3 217 813 uA
K 1 10 (f£3h
%) 2.6 15.3 59.6 uA
11 (HAEh
%) 1.7 8.8 35.3 UA
1. HrHH#0EE 50% 55BN R R 2 .
4.3.17. IBHE BRI
# 38 B AV
5 2 A mME | AME | &KE AL
Vop L HL R - 2.5 - 55 \Y
VoFFseT N B R IR ?Ej\j -6 - 6 mV
1/2 * Vb
IRZ IR (E
lLoaD IRB HL I t)(Voo=5V - - 15 mA
VOuUT=1V)
CLoaD ZEROSiE= - - 30 pF
CMRR FRE IS L - - 80 - dB
PSRR FEJE P e - - 80 - dB
GBW T & iy B A - - 12 - MHz
SR JEIEZR - - 7 - Vlus
GOL IR 25 - 90 110 120 dB

1. HBIHRE, AEA IR
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B

5. B BEREE

J

5.1. #¥ TSSOP20
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B EER
% 39 TSSOP20 i~

~ E=FS
s
/ME HAE BAME
A - - 1.20
A1 0.05 - 0.15
A2 0.90 1.00 1.05
A3 0.34 0.44 0.54
b 0.20 - 0.28
c 0.10 - 0.19
c1 0.10 0.13 0.15
D 6.40 6.50 6.60
6.20 6.40 6.60
E1 4.30 4.40 450
e 0.65BSC
L 0.45 0.60 0.75
L1 1.0REF
L2 0.25BSC
0.09 - -
0.20
01 0° - 8°
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5.2.  #% QFN20
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BRI

F 40 QFN20 <1 B
- =X
a1
w/ME HRUE BAME
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
A3 0.152REF
b 0.15 0.20 0.25
2.90 3.00 3.10
E 2.90 3.00 3.10
D2 1.40 1.50 1.60
E2 1.40 1.50 1.60
e - 0.40 -
H 0.35REF
K 0.40REF
L 0.25 0.35 0.45
R 0.075 - -

DS_MM32SPIN0230_ver1.0

www.mm32mcu.com

41/47


http://www.mm32mcu.com/

BRI

5.3. #3 QFN28
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BRI

F 41 QFN28 <1 B
w5 b
B/MA HAUE N
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF
b 0.15 0.20 0.25
D 3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.50 2.60 2.70
E2 2.50 2.60 2.70
e - 0.40 -
H 0.35REF
K 0.30REF
L 0.35 0.40 0.45
R 0.09REF
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5.4. # I TSSOP28
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BRI
% 42 TSSOP28 R~ it

a1 =K
B/ME HRE BXE
A - - 1.20
Al 0.05 - 0.15
A2 0.90 1.00 1.05
A3 0.34 0.44 0.54
b 0.20 - 0.29
bl 0.19 0.22 0.25
c 0.13 - 0.18
cl 0.12 0.13 0.14
9.60 9.70 9.80
E 6.20 6.40 6.60
El 4.30 4.40 4.50
e - 0.65 -
L 0.45 0.60 0.75
L2 0.25BSC
L1 1.0REF
R 0.09 - -
R1 0.09 - -
s 0.20 - -
0 0° - 8°
01 10° 12° 14°
62 10° 12° 14°
63 10° 12° 14°
04 10° 12° 14°
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7 it i 44 R0

6. 7= i 1 54 KL ]

MM32 SPIN Q0 23

| =]
 o3]
Iw
H
K

Device family

MM32 = MindMotion's 32-bit Microcontroller

Product type

SPIN = Motor & Power Ccontrol

Core type

0 = Cortex-MO

Product Series

23 = 23 Series

Interface Configuration

0 = General Serial Ports

Flash size

B = 32KB

Pins

3 =28Pin
1 =20Pin

Package

T =TSSOP
N = QFN

Temperature

V =-40°C ~ 105°C

g

Kl 24 BS54

dn

H
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7. BiTiIE S

HH# kA nE
2023/03/15 Rev0.1 WIRR
2023/04/28 Rev0.5 T S
2023/06/07 Rev0.9 5 ESD 23
2024/01/02 Rev1.0 1 R~ 2. Flash £ 50
2. Ebg B R P I N RS S
3,38 FBOR B34 P 2 P 38 g N\ A B LR 454
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