MindMotion

SoC Solutions

%f(: =il
DataSheet
MM32SPINO30C

T Arm® Cortex® -M0 W) 32 frigfs)

JR4: Revl1.0
2024/01/02

R BN LT A UAEAT AT e D6 B S 2 4 6 (L R PR T4
H 5= ST ) AT S50 5 A, A SO IR BT A
HfER.



B 1

I R 7 TP PR 1
S T TSP 1
. ottt 3

2. L. T R ettt et e et e et e et et e e e e e e e e et e e e e ereearaen 3
2.0 L. AT B B ettt ettt ettt 3
2.01.2.  BBE ettt ettt 4
2,03, BRGAEE ..oeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeeeeeteeeeeteeeeeeneeen 6

B 1= L < R 7
2 2. L BRI AT oottt 7
2.2 2 BRI ettt ettt ettt 7
2,23, FRBBBBIUE ..ottt ettt 7
2.2, P E FLaS e 8
2.2.5.  PIE SRAM .ottt ettt ettt ettt et aes 8
2.26. HREKEE I ETIEBIBE NVIC . et e e e e e e e e e eeereeeea 8
2,27, A T BT R EXT Lo e oottt ettt ettt ettt ettt 8
P T 7 1 =~ TR 8
2.2.9.  JEBIEETN BOOL MOUES .ottt e et e e et e e e eee e e e 10
2.2.10. BEHETTER POWEr SUPPIY SCREMES ...oovvevvceceeeeeeeeee ettt 10
2.2.11. GLEEIEHESE Power SUPPIY SUPEIVISOIS ..ottt 10
2.2.12. FJETVAIERS VOItage REGQUIALOT .....c.cvcvcveveeeeeeeeeeeeeeeeeeee ettt 10
2213, JEIHFEIETN LOW POWET MO .. oottt e e 10
2.2.14.  FEAEBRIEZR HWDIV ..o ettt ettt ettt ee ettt en e 11
2.2.15. ELIEEFFAEBR VT FIIEHBIER DIMA ..ottt 11
2.2.16. SERTERFIT TTH TIM & WDG oottt ettt et ettt et et e e es et es s e eneeesanes 11
2.2.17. FEPIEETT GPIO oottt ettt et 12
2.2.18. BRI RIFUURER USART oottt ee et 13
2.2.19. BEBUEBEBE ADC ...ttt ettt ettt 13
2.2.20. BEIHUEBEBERE COMP ..ottt ettt et ettt et et e et et e et e e ennanas 13
2.2.21. TBETHICER OPAMP ... ettt ettt ettt ettt 13
2.2.22. BATUYHIRTT (SWD)...oiuiiiieieietetee ettt ettt et 13

. N =& - N B - - 14
Bl BIIZI AT B e ettt ettt ettt ettt et e e ettt et et et e et et et e et et et et e et e 14
B2 G I 3R oo ettt ettt ettt 16
B T T R ettt ettt ettt ettt et et e et e et e et e et et 18
) T 20
v <2 OO TR TR 20
O 1 = A=< -~ SRR PRR PR 20
A.0.2. B HBIEIE ..ottt ettt 20
4.1.3.  HEETTZR POWET SUPPIY wvivivitiececectcececce ettt n s s sttt 20

O =< o =2 = SO OSSOSO OSSR 21



4.2,
4.3.

5.1.
5.2.

6.1.
6.2.

LT R R TUTE (B <. eveeeee ettt e e et et e e e et et e et et et et et e e et e e et e e et ete et e et et et e e e e et et e et et et et et et et et e et e e eeeen e 21
B (5= T 22
B30, BB T E B oottt ettt ettt ettt 22
4.3.2.  EE AR I B T E G o oottt ettt 22
4.33. PR E AR R I s 22
434, PABBIBIBELIE ..ottt ettt 23
N T 3= = TSP 23
4,36, PIR T B B I oottt ettt ettt ettt 25
R I A < -2 L TR 26
B.3.8.  EMC EFIE oottt ettt ettt ettt 26
4.3.9.  THRETE EMS CEEABUBRTE) oottt 27
4.3.10. GPIO 3 BRI B HUREE et 27
A.3.11. NRST B BHEIE .ottt et ettt ettt et e ettt ettt et et et et et et 28
4.3.12. TIM ERTERIEME et ettt ettt ettt 29
43,08, B B I oottt ettt 30
A.3.14. ADCREIE ..ottt ettt 31
4,305, R B B oottt 33
4.3.16. HUBRBRERHE ettt ettt 33
A.3.07. FBEBIRERIEIE .ottt ettt 34
A - 35
LA E 2 ettt ettt ettt ettt ettt ettt ettt e e n et en s 35
B E ettt ettt et e et ettt et et et e et et et et et et et et e et e et e 35
E L 37
B @) = N2 SRRSO 37
Ee e I CTST O] = TR 39

B T R e 41



B 1 TSSOP28 H 25 22 EIFRTR I ..ottt sttt ene s enees 4
B 2 QFN28 ZZEIBRTE I oottt s s naan e 5
BE] B AEIAE B oottt ettt ettt e et e et et e et et e e et eees et s et e ee et enees e ereeeeeaeneeeeeaees 6
BEL AL ESF A oottt ettt e e et ettt a et et et e eaen e et et et ereeaeeee et et teeeenee et et et neesetetet et s eeeeneneranes 9
B 5 QFN28 Gl IHI I vttt ettt sttt s et s s s s st e s s es s s sast st sses s ananaetesesensanansasasnans 14
BE] B TSSOP28 Gl I ZI A cvveeeeeeeeeeeeeeeeee e eeeeeeteee e eeseetes s eaeeeeet et seeseseeesessaesesessesteseaeseseeseasasessessssestesseesereeeees 15
B T G B BB D B ML ettt ettt ettt ettt ettt e et n ettt r e s een e 20
BE] 8 G I AT ] oottt ettt ettt e e e e e e e e e e e e e et e e et et e e et e e e e e e e et et e ee et eaee e eeenanens 20
BEL O AL 722 oottt ettt ettt ettt et e et ettt et et et et et et e ettt er et eeeneenennaas 21
BE] 10 B T FEIIER 7 22 oottt ettt et e s s e e e et et en e et s e e e s s et et et en et eneeeennans 21
B L0 F LSBT T oottt et e e e e et e e e e et ee e st ee et ee e et e ettt eeseeeaeeeneeean 22
B 12 H AT HE ST TP TE S oottt et e ettt e s ee e es e eseeseeaesee et eeseaese et s ses st eeeenaeees 28
B 13 I IET NRST G R oottt e e s eee e s e e s aee s se et e s s e seeseeseseeseens 29
B 14 USART [ B ZUI T .ottt n s 30
B 15 8T ADC BT R IIEBE I oot e ettt ettt et e eeee et et eaeseeee et et s e eeeene et s eeeneneeenaes 32
B 16 A HL L AT HLUT T2 LRI oottt et s ettt e et e et ee ettt st ee e eeneeeae 33
& 17 QFN28, 28 AT 75 T i T35 ] oot 37

[ 18 TSSOP28, 28 T T 77 T T B 2B B et ee e e ee e e eses e eeeeeeeessesesenesees 39



R

L ATTELZE IR oottt et e ettt e et e ettt e et et s et et et en et e et et e et ee e e et et eeeereaees 3
ZE 2 AT BEIIAE oottt ettt e et e ettt et ettt aen et et et et et et et et et e eaeneneeen et n e nenee et ernaene 7
B B T A T T ettt ettt ettt ettt ettt ettt et ettt ettt e e er e eeneeeae 10
B A I B T BB LI oottt ettt e et a e et et et e e et e e et et et e e e et et et et et e e et et et enneeaenenns 11
25 GITAITE S oottt ettt ettt ettt ettt et et et s et ee et et st er s e er e eeeees 16
22 6 PA T LTI AT AFO-AFT7 oottt s e ee et st s e e eseeat et s s eeseeeeeteseseeeeneeeeeeesneeeeneens 18
2 T PB U T I AE IZ FH AFO-AFT oottt e et et s et s et s e ees e et s e e s s e eesaesesesaseess e eeseeesees 18
ZZ 8 LI BT FH T 1O T0 oottt et s et st s e e es e e et et s s eeseeeeneeseseeseseseeeeeseneeeeneens 18
ZZ 9 OP MFTHIEI 10 T oottt ettt e et s e s e ee st s e e e esee et et s s e eeeseeeeeeeseeeeneseeaeesneeseneens 18
2% 10 GateDriver G BHITHIA I ...ttt ettt ettt ettt 19
Z2 L0 HE M ettt ettt ettt ettt ettt a et et et et et e et et et ettt e e enee et aeenneeeeneens 21
2 12 TR TE oottt ettt ettt ettt et e ettt eten et ettt en et et e e een e eneee 22
B LB I T E 2 ettt ettt ettt ettt et et e e et e et et e e e ae e et enenaes 22
2214 AT T ) T AE S @IB) ettt et et s e s en e 22
215 PRI AT A S A R TR oottt ettt s e ee e e e et seee e e e eeeeeaees 23
ZZ 16 PUBEIHIZBMEHLIE oottt n et et s e s et et et s s e e eeet st s s e eeeeeseesneneeeeens 23
22 17 T AT T T I T L T T oottt ettt et s et e et s ee et e e e e e e een e eeeeee 24
2% 18 A T T L L e L T T oottt et e et e et e et eeee e e e eeesae e eeeeeeeeseeeaeseeeeeeeneaees 24
2 19 A L T T LT T H A ettt ettt et e et et e ne et ee e s e eeeeeeneeeae 24
Z2 20 P B AR TR B IIETEEE (oot e e e e st et s e ee e e et et e eeeeeeeeet et seeeeseeeeeeesreeeeaeens 24
22 21 AR THFERE TR TR TH] ..ot e e ee e e et eaeeeeseeeeeeeseeesseeeeeeeseeaeeeeneeeseeseeeeeneeeas 25
2 22 HSI BRI BRATIE ) ettt ettt et ettt ettt et et s sttt et et s s eeneeas 25
T2 23 LS TR TA BEEFYE () oottt ettt ettt et s ee e et e ae et e et eteeseees s eeee e eeeeeeeeeae 25
FZ 2 Flash AR BB R TE oottt ettt ettt ettt ettt ettt et st eaeeas 26
2 25 Flash TR0 28 75 A AR AT IIIIR oottt es et ee e e e e eeeeeeeees 26
2 26 EIMIS TR oottt ettt ettt ettt et ettt e ettt e et ettt en et et e et en e eeeeas 26
FE 2T ESD EFNE oottt ettt ettt ettt ettt et st eaeeas 27
T2 28 1/0 FHASIFVED et ettt ettt ettt ettt e ettt e e et e e et et e e en e eeeeae 27
FE 29 BT HYFELTEAFTED oottt ettt ettt ettt n et n e r e tenenns 28
ZE 30 T HE BT TRFTE ) ettt ettt ettt ee e e e e et et e e e e et et et ee et ee e e e eraeeeneeeae 28
FZ 31 NRST GIHETFPED Lottt sttt ettt ettt et et et s s s et et et en s aneeeeseeas 29
2 B2 TIMXIIEENE oottt ettt ettt e et et e et e eee e et et e e s e e e e et et e e et e ee e e en e eeeae 29
2% 33 USART JAIZEBETRATNE (oot e ettt s e ee e e es e eeseeseeeeneseesenenes 30
FZ 38 ADC FMED ..ottt ettt ettt ettt ettt ettt et et n s e eneeas 31
B R v 11V & P 5 VN OO 31
2 36 ADC HFASZIEL W) ettt ettt ettt ettt ettt ettt eae ettt et ettt er e s etetas 32
B2 BT TR AL TBBRITNE B) ettt ettt ettt ettt ettt ettt ettt ettt e en e eeeeee 33
B 38 LI BRI TE ettt ettt ettt ettt ettt et et et et en et n e er s tenaenens 33
B2 B0 B B T R B e ettt ettt ettt ettt et et et et e e et et et e eneeaeereneeeenenes 34
2% A0 Gate AriVer Z T TR R I TE FEL e e eeeeeeeeeeeeeee ettt e e e e e e e e e e et eee et et eeeeeeeueeeeeseeses et eneeaeeeeeneeneaseeseasenseseenens 35
28 A1 Gate driVer FETE T A E T oottt et e et e e e e e e e e et et et e e eeeeaeeaeeeeeeeneeaeeneas 35
B 82 GAte ArIVET H i oottt e e et et e e e e e e e et et et e et eeeeueeeeee et et et et et eaeeaeeeeereneeaeeneas 35
FE A3 PWIM BT HIIRZEZE oottt ettt ettt s et st e e een e s s seas s e senaenens 36
2 88 QFN28 RN T H oottt ettt ettt e et e e e et e e ees e ee e e s e st e e et e s e e e eeeee e neneeeeeees 38

22 A5 TSSOP2E RS T ettt e ee et e et e e et e et e e e ee e e e esesesesesesaee e e s eeaeeeeeeseeeeeseseseeeseeeeseseeaeeseeneasenenaenes 40



13
&

5

1.

AR

1.1. R

MM32SPINO30C #& MindSPIN i T [ = 1t BE 32 friz sh% | Hildk MCU, ffH
Cortex®-MO NP #%, Hm LAESIR A 60MHz, HNE 32KB mififififes, 21517 4
GPIO: WE 5V i) LDO falk#t. =44 PN MR IR 4% £ T 1 2 12 fif
BB g% ADC. 2 BRI LL B 38 COMP. 2 BRIZ 5K %% OPAMP. 1/ 32 firi@ Ml &
I ae. 3/ 16 AL EEAER 8. 14 16 s e 4% 14> USART LAl {Ey UART
g SPIEE .

AP RPN TV ~ 36V, TAEMBGREEHE-40C ~ 105°C ¥ /@M. —FEH
TARREA, AERRRCIRAS T30 7 #66E L00UA 4.

A7 RE TSSOP28 fil QFN28 4.
XL T IR E , AP S H g E H T 2 RN S A
o FH ML BX B AN N %

o MR

o (REAKE
Y

12, Mg
. WESRS

— Arm® Cortex®-M0 32 o7 fufrz thi| 22
- I LAEAZR AT A 60MHz
- TEPERRILES (32Bit)
- 2 J#IE DMA
o IR
— 115 32KB [ Flash f& 7 7 fitids
- &5 4KB SRAM
— 3KB [##57. Flash 78] o] F T-F% /5 A7l B E0ah A7 fifs
o WPER. EALANHLYEE B
- 2.5V ~ 5.5V {itH
— L/ E A (POR/PDR). ] 4 By & W 2% (PVD)
- WIRGH ) AR 60MHz &% RC ki 0%
— 40KHz ¥y LSI
o [RIIFE
- {FHl(stop)fE=, Ih#E 100uA
o 112 SIREEEEH RS, 1uS BEH ) (Z2ik 11 AN IR TE)
- HASER: 0 ~ Vo
- 10 AMHhERIEIE
- LRFEAR
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- YR HBIEAE
— SCRERFERS AR 73 P2 il B
- IR AR
- L HR AR
2 ML LR AR
o 2 AMNTENRIE HBOR A
e 1/ DMA #fil#%, 3t 2 @i
- CFERIAMAEAES: Timer. ADC. USART
o ZiE 17 MYHE 1/O i [
- FrA 11O ] LABE 2016 /> FR 6 Hh by
- P A N VDD (55
o T/NER
— 1 /M16 fi7 4 3BIE m g E N 3 (TIML), A 4 14 PWM HAM@H, PAURIEIX A
B ST AS AH A A 4= T g
14~32 Azl F I 28 (TIM2), A7 ik 4 AN Al 28 P
2 M6 fLEEAE R 23(TIMA3. TIM14), H 1 AN NI 3k /4 ) Ee s
14 16 {75 23(TIM6), SR bk &
1 AL 110 E I 2
1/ Systick I #%: 2407 H Ik T £ A
o IR
- BATREEE D (SWD)
o =M PN BLpifr MR DK 2 2%
- LfEH)E: 7v~36V
- W# 5V LDO
- WEMKIZIK
o IAMHTFEAMEREND
- 1 USART £, fe3X#F UART Al SPI @15
o 96 fLEME—ID (UID)
e X TSSOP28 Il QFN28 Ff %
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2.

®LITWER

AR B

2.1. BEHFE
2.1.1. TR

RS
MM32SPIN0O30C MM32SPINO30CN
ShEEED
N1F KB 32 32
SRAM KB 4 4
JEFH (32 bit) 1 1
JE B 2% E¥N 3 3
IS 1 1
R USART 1 1
GPIO it 1% 17 17
12 fi1 ADC e L !
THIEH 11 11
BIK 2
B
CPU #ii% 60 MHz
TAFHE 7V ~ 36V 7V ~ 36V
TARR -40°C ~ +105°C -40°C ~ +105°C
SR TSSOP28 QFN28
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2.1.2. %

L2 EFRIR
TSSOP % HI/Ri:

SPINO30C

ABCDEF GH
ASIXZYYUWU

K 1 TSSOP28 35 22 FitRiR &

TSSOP $f 2% — AR TETIZ & W R 2260

e Z—1T: SPINO30C
- P
e #Z4T: ABCDEFGH
— BRGSO S, A H R IR A A S
o AT: XZYYWW
- “XZ7 RAPEEEAE, YYWW'R O g, HAPrYYERRE, "WWRR
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P UL

L2 EIFRiR
QFN 75 24 IR 7

MM32SPIN
030CN

ABCDEFGH
e XZYYUU

K| 2 QFN28 2 ENfRiR K
QFN28 4% —fMRAETHZ A5 T 22 E0
e —47: MM32SPIN
- RENAE T AL
e 5 47: 030CN

AR

N

e =47: ABCDEFGH
- Trace code + & A S, H “H” RE S AS
o HENUAT: XZYYWW
- “XZ7 REFFEERIE, “YYWW?” 5 Data code, HiHt “YY” AR H gAY
FAFEHr,  “WW” -3 H 14w A5 H 1 4
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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
o 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
N
TIM13 G=DI§C=D IWDG
&
0
TIM14  K=D"K—=) cowmr
Apc1 K== K== ora1
=) ora2
] 3 BEHAE A
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FA UL

2.2.  ThREULEA

2.2.1. WZMFEA
Arm® Cortex®-MO 4b# 8% 2 i — AR A Arm 20FREE, &8ssl MCU 175 22
AL TR -6 405 B E . AR RS DIAE, RIS SRk s bR H b

Re AN S BE IR r T 2R 0

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

2.2.2. BEFHN
MM32SPINO30C FH 4 pE ML S5 K], MM FEAFE—A AHB HBERE, —4> AHB
BT — AR APB 228

2.2.3. THERpE
® 2 fEE SRR
b | KN Hhk
AU A RN 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 A5 X
0x1FEO 0CO00 - Ox1FFF F3FF ~2MB Reserved
0x1FFF F400 - Ox1FFF F7FF 1KB RETFEIX
Ox1FFF F800 - Ox1FFF FOFF 0.5KB Sy ]
0x1FFF FAQO - 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
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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_MM32SPINO30C_ver1.0

2.2.4. WE Flash

N B 32KB+3KB Flash, T 0EF FEiE .

2.25. HE SRAM
M E 4KB SRAM.

2.2.6. BRERMERFEEHE NVIC
A7 B E P AR WS, GRS AL TR 22 N AT B ik T s
A~ Cortex®-MO i WTZR) A1 4 NATgwmAE e .

o EMAM NVIC, REUSIETIRIEIR f v i B Ab 2R
o HhTIAIE N IR ELEEN A

o FUVFHRIIN R AL ER

o AEEERR RIS 2 b

o SCFFHITRARHERL TN AE
o HANRAFALFREIRAS

o hWTREIN 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] DAASI 2 ik 3vb 55 5 /N1 P9 38 AHB 2 20 B 4 & 3 A0 H P A4

2.2.8. BHEFFIES
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FUA% UL EA

GRBBNEEF RGN B ERAE, AR 60 MHz k& a(ENERINIT R4
IFBf, JEXT RGN BlEEAT 8 PR ACE., BEJE AT R R R G B ) 23 SC B LR
FRGUE (T RN G Flash Ui i (265456 .

e R d, SRS P =4 AHB M4k, &iE APB1 M4k mmteh, Hrfh AHB
v APB 2R (s b i ATk 60 MHz. b 22 48 (st e 40 B s o

LS » IWDG CLK
40KHZ > FCLK/SCLK
A -
>
LS|
To SysTick
EN >
sysclk | AHB Prescaler »
HSIDIV 124816 _I ) /8
GPI0 clock To GPIO
Not SLEEPDEEP enable :
AHB peripherals To AHB
clock enable eripherals
ahbclk
HSI HSI HsID8 APB1 peripherals To APB1
60MHz Prescaler8 APBL1 Prescaler K clock enable peripherals
pelkl
1,2,4,8,16
LSl ADC1 clock
MCO enable - T~ |
ADC To ADC1
SYSCLK/8 (1) ADC prescaler: —D_‘ Prescaler® II_>
bit 14 & 6:4 in ADC_CFG reg, 2~17 |
HSID8 ADC clock must not exceed 16MHz _—————

B 4 i b
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2.2.9. BEER Boot Modes

TEEFRE, Wit BOOTO 3| I BOOTOSEL 47T LLidk 35 P F 5 Zhss =X A i —
o  MFREFFAEMEIXE 3h

o  MRGFEIX)E BN

o  MEIEFAEX E BN
e MKW SRAM B3

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

2.2.10. L7 R Power Supply Schemes

e Vpp=25V ~55V: @it Vop 510 /O 51 BIAI A& &t HL. v ADC.
BAY, R A At ptr .

2.2.11. {it e W55 88 Power Supply Supervisors

AFE N T E B AL (POR) / #HLE A, (PDR) HLEE, X HERIAZAALLT TARIR

&, RIERGMEREE 2.5V B T/E; 4 Voo (& T 13E W ERME (Veor/Veor) B, B &%

T BARE .

PN IR — AN AT G R LS R 2% (PVD), & WA Voo Bt HL I 5 M Vevo HLE, 24

Voo T 805 T BIE Vevo B2 A rb iy, o ab #ERR 57 7T DAK 3 515 2 Bk ks )

W N 2. PVD hAEF EE N R T

2.2.12. KA ESE Voltage Regulator
P PR L T R 0 410 R A 0 PR R T P P . P P R R B 5 L

RN T TAEIRES

2.2.13. {&Ih##E A, Low Power Mode
PR SR I FEAR S, W DAE B SRR ThAE . R ) B[R] 22 8] 1A 31 B 4 1T 447

R BRI

fEMEIRME I, CPU fF1E,

FEIZAT

: entangy | X VDD ., | R AN
st AT worst | ORI e | UEE L wmi | e
~ A ‘ AL
WEFI (Wait for AN b
{1l o
A Interrupt) CPU it kl%, it Tfé’;;%
(Sleep . HoAd i} 40 F1 ADC X I R
WFE (Wait for o ] i ax A
Mode) Event) o7 R A WAl SRAM 14
P A
AL i N
. wE (FEANEB T 77 i FERE AT
“ﬁﬁﬁ SLEEPDEEP | 71t o | AT 16V | o | ;ﬁﬁ@ R
Mmef s WEIEE | $iff, IWDG d | [ Eh 8 E % A sy | GPIO KX
WFE; RE-2AN B e
i NI
BEARAT

JiE A sc G CPU 4L, W NVIC. SysTick %173
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FUA% UL EA

EHAER

TELRFE SRAM FIZFf7 388 N AR R AITEGL T, A5 HUBLU AT LA SR ) H B TH FE .
FEAENIBERR, HSIHECH . AT LS T — e B R EXTI 15 5 S0 o i 25 s HLS
A FMafE, EXTIE S0 LLZ 16 /M 1/0 M2 —. PVD % H e i (s 5 .

2.2.14. AR 8% HWDIV
PRI BRI B B TE, S ST S e A2 1 32 R ia . IR
EAE— Lo E S (S AR

2.2.15. B &SRV i $2 5] 28 DMA

RIEHI 2 B ] DMA 1] DLUE FLA7 (% S BIAERE A8 . sk BUTEAE B AR 28 31 80 4 1050
3 f ;. DMA st 38 S0 R BRI Gnh (X (A5 0, 8% 7 b S AL A B ik G X 45 R it
= 1 T o

FASEIE A 1T DMA R, RN AT L i AN K
B ARV R BT A T DL B 2 1

DMA T DL T F B4, W USART. ADC Fl3E FH/E A B R4z ] SE N 2% TIMX.
2.2.16. I ERFE 1M TIM & WDG

FEMEE LANESER S LB ER 2. 3 ANEAER . DN 1AFET g
ZRAN 1A Systick R 48, FAREE 7R gzl e i 48 38 I 28 A0 AR E I A 1

DI
R 4 EN BRI AELLE
SE i AR RA i TEESAYER | HHERE | WA | DMAERER | MIPVLEIEE | TAMa L
LR .
. TIM1 ‘ 1 ~ 65536 2 [il]
ik 660 | i | A f e i
T
\ TIM2 32 fir AR BB ) 6536 2 i . %
e BB | IR 414
TIM6 o gy |1~ 65536 2
16 fir % T £ R H x x
A
TIM13/14 - i 1 ~ 65536 Z [f]
16 fir i KT 2R &l 11 x
R E B AR (TIML)

AR E N AR B 16 A s . 4 A HEBOEIE DL A AN PWM R A G4 AR
HAWEXARA R AN PWM B th, 3807 DA e B R IE A E I 8% o DU AL Y

iHIE A U T
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FUA% UL EA

o FHLLEL

o FAEPWM GAZELH XD

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%).

FEPRBECS, THEE T DABAR S, [FIRE PWM far g2k ik, AT DT p X 28 4y
P IT % .

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 LR ATIER ERNZ (TIM2) o ER#SA—A 32 M E3)
I T E A . — A 16 AL TS SRE AT 4 AN BRAL AT, RN EE A R H
Fa IR H e . PWM Rk b 0

FHAER 28 (TIM6)
FEARER 2RI T — 16 A7 A SER SR T4 A as Al — A 16 A7 B EAEH G HEE 4
%, AT P RAMESER T EUE R ThEE,  THEER A B TR A g AR 2 .

EHAER A (TIM13/14)

BEAE I BRI HE T — AN 16 £ T S G FE T2 AR AN — A 16 17 F 2 R A AR 4
B BRI B T AR A B . TIM13/14 HAT 2R R, dnd N ThAs (O &4
MNME SRR TE R PREE), Mt Iie(PWM frt . LLEd H 55).

MWSLE 1M (IWDG)
MSTHE TR T—A 12 ALt E s F— A 8 AT o A, & B —A P
ML) A0KHZ IR G #H R Bl o X AMRG ML T 08l s T T A LAERL
o IWDG 7] LLHTE 2R G0 & A v jE I ZALIEA RGEAE N — A H eI 25 8 N2
Jr AL N d i I T A] DARC B RS B B R B T T . AR AR
T, THEES T AR A

RGN EE R 2% (SysTick)

AN ER S8 2T T SEmE RS, Wl Ul— MR s . © AR TR
R

o 24 L[ IR T A

o HBNEIMEIEE

o HUPHEY O B A AR

o T YwFERT BRI

2.2.17. 3 @MH#0 GPIO

A4 GPIO Bl IIF W UL R B B . B EITIR) « BN CGRERS ERE T
B B RSN TIREEE 1. 25 GPIO 5| JI#R-5 %5 sk B0l i 4 F A ¥ 26 F
EFEBEMER T, 11O SIS 5 Th b BT LABRE — AN R R B, DL A S
AN /O HFA788.
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FUA% UL EA

2.2.18. BRI RIPW R 2 USART
USART £ #r#8 (UART) « AR, Hr UART LR EX TS, UART
F RS R I AR R B (CTSIRTS il [ Shy s bl 4E)

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 110 Th RE FOVFIF AR v ML — B B A LG I, A AL (S S
B BIER, KA

HUERF S (TIMX) AR, AT LAy HlERE S ADC Bfi k4N, ATECE ADC 44t
B

B R
L P R B o A — AN B LR M AL R ERL TR, 1 N SR AT 5 ADC O EE |
2.2.20. HRL LB 5% COMP

PR AR 2 ANEEELE, ATMSLAE, WA SR SRS . COMP T 2 M)
’ @J?ﬁ:

(aYay

f

o HHBHUE SR AR D AR AL AN e 4

o CSEERE EHIZhAE, T B PWM FFJE I )72 AR B HE R R )

o LUER A PWM AHZE G, R JE I F I A o e

o AL A LR

o NIEBLLELHIE 8-bit CRV I iEHF VDD B P & i L ) 40 H IR B

o YRR K

o AT RASEHLE DI A ) D) e

o H[YmAEAHEMIIFE

o Hrthu n] DU E ) B —AM/O i LB N E I A4 A\ B, 0] DUk R AR B4
iR
OCref_clr FHF GZ & R

AT SZELE PWM 56 W (4740 22 24

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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SHE SO ke

3. Bl KRERIIGEE

3.1. BHSHE

PAG

PAT

ogo |
PB1 | )
PB2 |
pas |

PAg |

w o ® a oo
2 2 2 2 ¢ 8 o
a o [ = = =1 I
i - 1§
AL L AL A N A N R .
@ ~ o wr o ™ ~
N ~N ~N ~N NN N

/. 21{ | Loz
2ol von
19 | vss
1s{__| PGND
QFN28 ="
Exposed Pad 174
T

1s{___| Loosv

48
o
1
-11
2
. 13

\vae

pB3| )

2| 3
PA1
PA13
patd [Ty
PA15

PAIONRST | o

058561

7E: QFN B AR 5 1t

5 QFN28 5 44
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S1E U B R TRE

PAT
PBO
PB1
PB2
PAS
PA9
PA12
PAT1
PA10/NRST
PAT3
PA14
VSS
LDO5Y
VIN

—

TSSOP28

L=« - - © B - FL R S

1000000000000

—
£=y

28
27
26
25
24
23
22
21
20
19
18
17
16
15

IR AR RN R

PAB
PAS
PA4
PA3
PA2
PA1
vDD
HO3
LO3
HGO2
LO2
HO1
LO1
PGND

6 TSSOP28 5| JH4) 4
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S1E U B R TRE

5 5l JE X

3.2. BIfHIE R

51 4w

TSSOP28

QFN28

54 R

KA

(6]

I/0

@)

FIhke

IEKE R ThRE

FnThae

PA7

/0

TC

PA7

TIM2_CH2
TIM14_CH1
MCO
USART1 _nCTS

COMP2_INM[1)/COMP1_INM[1]
OPA1_IN-

PBO

110

TC

PBO

TIM2_CH3
TIM13_CH1
USART1 nRTS

ADC_IN5
COMP2_INP[0J/COMP1_INP[3]
OPAL OUT

PB1

110

TC

PB1

TIM2_CH4
TIM14_CH1
USART1_RX
USART1 TX

ADC_IN6
COMP2_INM[2]

PB2

/10

TC

PB2

TIM2_CH3
TIM13_CH1
TIM1_BKIN7

USART1_SCLK

ADC_IN7
COMP2_INP[1]

PA8

/10

TC

PA8

TIM2_CH2
TIM14_CH1
MCO
USART1_TX

ADC_IN8
COMP2_INP[2]/COMP1_INM[2]

PA9

/10

TC

PA9

TIM2_CH1
TIM13_CH1
USARTL_RX

ADC_IN9
COMP2_INP[3]

PA12

/10

TC

PA12

TIM2_ETR
TIM1_BKIN1
TIM14_CH1
USART1_RX

ADC_TRIG_O
COMP2_OUT

PAll

/10

TC

PAll

TIM2_ETR
ADC_TRIG_O
TIM1_ETR
TIM13_CH1
USART1L_TX
TIM2_CH1
COMP1_OUT

10

PA10/NRST

/10

TC

PA10

10

11

PA13

/0

TC

PA13

SWDIO
TIM13_CH1
USART1_SCLK
USARTL_RX
COMP1_OUT

11

12

PAl4

/0

TC

PAl14

SWDCLK
TIM14_CH1
USARTL_nRTS
USARTL_TX
COMP2_OUT

13

PA15

/10

TC

PA15

TIML_CH4N
TIM1_CH3
TIM1_CH4

TIM1_CHIN
TIM1_CH1

TIM1_CH3N

TIM13_CH1

TIM14_CH1

14

PB3

110

TC

PB3

TIM1_CH4
TIM1_CH2
TIM1_CH1
TIM1_CH2N
TIM1_CHIN
TIM1_BKIN2
TIM1_CH3N
TIML_CH3
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S1E U B R TRE

3] B4 ” 'éé)
5| 4R ;%1) XIhee | FEMERIIE M inzhee
TSSOP28 QFN28 z
12 19 VSS 1/0 TC VSS - -
13 15 LDO5V - - LDO5V - -
14 16 VIN VIN
15 18 PGND PGND
16 17 LO1 LO1
17 20 HO1 HO1
18 21 LO2 LO2
19 22 HO2 HO2
20 23 LO3 LO3
21 24 HO3 HO3
22 25 VDD S - VDD
TIM2_ETR
TIM13_CH1
23 9 PA1l 1/10 TC PA1l TIM2_CH2 ADC_INO
USART1_TX
COMP1_OUT
TIM2_ETR
TIM14_CH1
TIM1_ETR
24 8 PA2 1/10 TC PA2 TIM1_BKIN5 ADC_IN1
USART1_RX
COMP2 OUT
TIMLS oL ADC_IN2
25 26 PA3 w | Tc | PA3 USARTE ACTS COMPL_INP[0]
S OPAZ_IN+
TIM2_CH2 ADC_IN3
26 27 PA4 o | Tc| PA4 TIM14_CH1 COMP1_INM[0}/COMP2_INM[0]
USART1_nRTS OPA2_IN-
TT| II\I>I/|124_ %l-li-|31 ADC_IN4
27 28 PA5 1/10 TC PA5 — COMP1_INP[1]
TIML_ETR OPA2 OUT
TIM1_BKING —
TIM2 CH1
= COMP1_INP[2]
28 1 PAG6 1/10 TC PA6 TIM13_CH1 OPAL IN+

Li=%AN, O=%it, S=rJE, HZz==MH
2.TC: #r#fE 10, N5 5 AL VDD H&
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S1E U B R TRE

3.3. EHRER

* 6 PA Ui I DJREE FH AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PAL 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 USARTL_nRTS
PAS TIM2_CH3 TIM14_CH1 TIML1_ETR | TIM1_BKIN6
PA6 TIM2_CH1 TIM13_CH1
PA7 TIM2_CH2 TIM14_CH1 MCO USARTL_nCTS
PAS TIM2_CH2 TIM14_CH1 MCO USARTL_TX
PA9 TIM2_CH1 TIM13_CH1 USART1_RX
PAL10/NRST -
PAl1 TIM2_ETR |ADC_TRIG_O| TIM1_ETR | TIM13_CH1 USARTL_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
PAL4 SWDCLK TIM14_CH1 USART1_nRTS| USARTL_TX | COMP2_OUT
PA15 TIML_CHAN | TIM1_CH3 | TIM1_CH4 | TIML1 CHIN | TIM1_CH1 | TIM1_CH3N | TIM13 CH1 | TIM14_CH1
* 7 PB i O ThEe & AFO-AF7
Pin
Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USARTL n
PBO TIM2_CH3 TIM13_CH1 RTS
PB1 TIM2_CH4 TIM14_CH1 USARTI_R | USARTI_
- - X X
PB2 TIM2_CH3 TIM13_CH1 TIM1_BKIN7 USACFIQ_E—S
PB3 TIML_CH4 | TIM1_CH2 TIML_CH1 | TIML_CH2N | TIM1_CHIN | TIM1_BKIN2 | TIM1_CH3N | TIM1_CH3
* 8 AT 10
INPO INP1 INP2 INP3 INMO INM1 INM2 ouT
COMP1 PA3 PAS5 PAG PBO PA4 PA7 PAS PAL1/PA11/PA13
COMP2 PBO PB2 PAS PA9 PA4 PA7 PB1 PA2/PA12/PA14
K OOPEHR IO I
INP INM ouT
OP1 PA6 PA7 PBO
oP2 PA3 PA4 PA5
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5| R H D RE
% 10 GateDriver 5| 1t B

5| 4Rt
5| AR 5| BIThER
TSSOP28 QFN28
5V LDO fth, {4 P96 VDD ®iR 5V Rk, Bk LUF 7

13 15 LDO5V 0.1uF 855 GND.

14 16 VIN BRI, T luF BAE GND

15 18 PGND Gate Driver i GND

16 17 LO1 R THER L 1, ERAXNKE PB7

17 20 HO1 Wk EEEH 1, E@AXKE PB8

18 21 LO2 Wk THEEH 2, EBAXKE PB5

19 22 HO2 Wk EEE T 2, HBAXKE PB6

20 23 LO3 WRIEIEE M T E R 3, EMAXNKE PBY

21 24 HO3 RIRFNRE M LB H T 3, HMANKE PB4

3.4. ThEetEER GRS B
VIN[U_pm;SEV]
1uF l = VIN
PAT VDD I: HO1 %

LDOSV
PBO u

PB1 s P HiNi
Lo
PB2 By LN

PAB =

PBE — [ HN2
PAY HO2
Cortex-MO
PA12 32KB Flash bl p— Pradsiver —a v
v 4KB SRAM
60MHz =7 I — Y oo
PA10
PBS —————————1 LIN3

PA13 =

PA14 vss FoND HO3 _@

PAT PAG

—a
PAZ PAS =

Loa
PAZ PAd

Kl 7 DHREHE R 5 R 2% L
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A

4. LS,

T

4.1.  PREKMH

FrRARAE AU, BT HRARLL VSS i,

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

296610

Kl 8 Sl f1 8 % A

4.1.2. S|HNEE
B4  FLUFE (90 7 o T R

9 5 I A\ HL s

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

814593
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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

10 R

4.1.4. HREFENE
B - B R RS I B R T L

2 11 HERE

4.2.

Ioo

Ii o,

11 AR AR R T %

Hx R KB E

604785

INPE SR AF LB dn R I e x o RBUE (8113 (R 11, 3% 12) e iiiife, 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 i &/ME LNt AL
Voo-Vss!! M T L L -0.3 5.8 Vv
Vin®@ PR e 5 BN R -0.3 5.8
1. P RHIR Voo AL Vss 51 A £ B RIS o v a B A I Bt R 48 b
2. SRR L AUR AR Vin FITERE . ARAVFIIRKEABRENFER, T2 U TR,
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LSRR
212 B

5 Eiipa S ONE XD
lvop(" 23 VDD HLIFZR RS B (R D +60
lvss (") 23t VSS M ZR s IR (IR LR -60
o AR 17O A ) 51 BA L Pyt E R VA +20 A
AR /O Faz il 51 b ro% H i U -20
Iing piny P®) NRST 5| JHIREA i +5
Shing cpiny @@ | Al ] E N LI +10
1. HERVERFEEN, FTA 3 RIEVe FIEHVss 5| L AUGZ BRI AT I .
2. IERAREFENBTR S TR Bt Ge .
3. V> Voo, &F2AEERENER; 24 Vin< Vss i, &774 R FTENER .
4, HEZANFRAFLEREN BT, Zlinoeny I8 2T TE F N BRI 1\ HELIAE (7 IR D) (26 0

ZA,
4.3. TAE%M

4.3.1. BRHIIEXMS
% 13 i TAEL M

5 ZH % mAME | BRME | KA | A
froLk A AHB b 4R - 60 MHz
fecik1 N B APBL I & i % - 60
Vop TAEH R - 2.5 55 \Y;
Ta IRES IR - -40 105 ‘C
T, SR i - -40 125 C

1. T;=125C A4t KEEH .

4.3.2. LEFMEBEN R T/ERM

TERPG S HORAE — B AR SR A TR
% 14 L AURs ELN ) TAR A0

i) &AE B/ME HAUE KA L

oo Voo L THI ] tr 300 50000 us
Voo R[] t5 300 50000

Vi i LB FRLUE 0 mV

1. HEZRE AR, AL il
R S Voo R F BE LU RO E S 0 G B
AR EHT LB OV OTAR, B fR A EE .

Bl 12 B S
4.3.3. PIREALA RIRE ISR
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TR IS HGE MRS ] AR SRR A PR SEIR R A Voo At H L TR It
(EHR
R 15 PR AL AR BRI

P 5¥ P BN gy | R

i @ LR
PLS[3:0]=0010 (_EFHIH 2.4
PLS[3:0]=0010 ( FF&#H) 2.3
PLS[3:0]=0011 ( LFH#) 2.7
PLS[3:0]=0011 ( RF&#) 2.6
PLS[3:0]=0100 (_EFHIH 3.0
PLS[3:0]=0100 ( FF&#H) 2.9
PLS[3:0]=0101 (_-FH#H 3.3
g | PLSI3:01=0101 CREEHD 3.2
Vovn BRI | PLS[3:01=0110 (ETFHS 3.6 v
AMHSE | PLS[3:01=0110 CREEMD 3.5
e PLS[3:0]=0111 ( EFH#H 3.9
PLS[3:0]=0111 R 3.8
PLS[3:0]=1000 (_FH#H 4.2
PLS[3:0]=1000 ( FF&#H 4.1
PLS[3:0]=1001 ( LFHE) 45
PLS[3:0]1=1001 ( FF&#H) 4.4
PLS[3:0]=1010 ( FHH 4.8
PLS[3:0]1=1010 C( RF&#H 4.7
Veor L;EM - 22 v
Vhyst POR/PDR POJ\IE/?Z@DR - 60 mV
—
T rst1EMPO®?) E%E@: - 1.84 ms

1. HZEWEEEE, AEARE PR,
2. BALERLEETE: M POR EALBEE /- 8 — 2 M A ARAD AT .

4.3.4. RERZHBEE
TR HH I B MU IR I T AR 2 PR32 91 PR 8535 B R R Voo 1t Pl L It

(EhR
K16 NENSHEBE
(i3 S %A B/ME | BEME | SKME | B
Vrerint(! WESEHEE Ta=25C 1.14 1.2 1.26 \Y
YiEH S HE R
Tsﬁvrefint Hﬂ‘ , ADC E‘];}%ﬁé{%jﬁﬁﬂ‘ - 11.8 us
i)

1. AR 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 gy AT A AT BT B ST AET R, #RRAEPUT — B R A A .
R A
EEHIEAL T R AT
DS_MM32SPINO30C_ver1.0 www.mm32mcu.com 23/40




o A0 SIS A AR, FFIERR ST £ (Voo B Vss) o

o A RIANBESAL T RIAPIRAS, BRAERS: 1B
o Flash 7 #3 i v7 inl B (] 3 F] fuck FUBIE (0 ~ 30 MHz K2 0 MER3 A, 30

~ 60MHz I N1 NSRRI .

o IRATUNINEEIT G . M A NGRS : fack = fecikio
VE: 182 TUHLTDRE DA IILE TR BB OR J 2R A HT R

TRAGHENSE, A IEH TAE RS ST A Voo At H R
REH .
F 17 BATHT AL B RV FE
P % ML ] i TR $
ARET ﬁ: froLk(HZ) ™ fHRE AT b % K BT Ak ik s
7 -40°C | 25C | 85C | 105°C | -40°C | 25°C | 85C | 105C
BT " 60MHz 844 | 861 | 878 8.80 7.00 7.08 | 7.27 7.35
Bl | L 30MHz 529 | 533 | 538 5.41 458 4.61 4.67 4.71
loo | T E'HL 15MHz 342 | 341 | 3.43 3.45 3.05 3.02 | 3.05 3.07 | mA
PRRE gy | 75MHz | 244 | 240 | 241 | 242 | 225 | 220 | 221 | 222
L 40KHz® | 110 | 102 | 1.00 | 101 | 109 | 100 | 098 | 099
1. HCLK #i#& i HSI 60MHz 434435 AHB I 4.
2. 40KHz 4 LSI I8 E RN RSt 8h, BEiS HSI P,
R 18 MEARA T A4 3 E R VE FE
p % S SR i
S ﬁ: froLk(HZ) ™ {3 RE BT AT A% S BT Ak ik s
N -40°C | 25°C | 85C | 105°C | -40°C | 25°C | 85C | 105C
IR, 60MHz 355 | 352 | 3.53 3.54 2.31 225 | 225 2.26
i f 30MHz 251 | 2.46 | 2.46 247 1.89 1.83 1.82 1.83
loo | FH Eﬁ 15MHz 1.96 | 1.90 | 1.89 1.90 1.65 158 | 1.57 158 | mA
PRI}y | 75MHz | 169 | 162 | 161 | 161 | 154 | 146 | 145 | 146
L 40KHz®? 1.08 | 1.00 | 0.99 1.00 1.08 1.00 0.99 1.00
1. HCLK #i# i HSI 60MHz 445435 AHB I 4.
2. 40KHz 4y LS| B E N RSt 8h, BRE HSI k.
19 EHIA T LAY LR VE FE
" HARME .
}r‘/\— = 7?/% %% 7N AN
e ZH %14 20C | 25C | 85C | 105C BT
oo™ | FEVUEAT | SR ENER, 11 1 111 118.4 A
H 4L 4 Voo=3.3V 3311068 | 111.3 | 1184 |

1. O RENEIHN

BN ERTIEAE

B AN I LIV ARSI T2 20 P9 B AN EIRERE 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

- HIF R AN s
o IAMEIREEA Vop it H K 4141 T 38 13,

*® 20 W ESMEATHITIEAE @
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(el HhEE K2R LAY FAL

GPIOB 0.30

GPIOA 0.31

HWDIV ARB 0.88

DMA 0.86

TIM1 4.65

TIM2 3.72

ADC1 2.98

USART1 1.86

Ipob TIM14 1.61 UA/MHZz

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. fuck = 60MHZ, faper = frcks IR IITHT SR BONERINE
AT AFEAR R ) Bt ]
R H g R B R AR AE P SIS B HSI R Y B AR 3

A AR B ] A A5 FH A 45 i R A F, P R 95 36 FH AR A A = 15 31
F 21 R IFEAR = s B (]

e ZH %A HAE | AL
twusLEEP A HIEARASE 20t i RGBS HSI 1.5 uS
twusTop A RS = e i RGBS HSI 65 uS

4.3.6. PYEBIHehiELRs
T H 4 H T 0 P AR R L LT 2 0 TR R R R

EEAE (HSI) IR
F 22 HSI ¥R edsr: @
5 S8 F- i BOME | BRME | BOKME | S
fhs K - 60 MHz
Ta = -40°C~ 105°C 25 25 %
ACChsi | HSIREZ 21K E Ta=-10°C~85°C 1.5 1.5 %
Ta=25°C -1 1 %
tsusy | HSI FR3% %8 g shi ] - 61 uS
IDD(HSI) HSI 4k % ¥ DI #E - 145.7 183.2 239.3 uA
1. MGEEEEL, REE IR,
ARSI TR
* 23 LS| IRy ettt @
i S F- s RAME | AEME | ROKME | A
Ta=-40C~
(2) I 2%
fLsi R 105°C 20 40 60 KHz
tsuLs)®@ LSI T&?ﬁrzﬁﬁ It i 300 uS
IooLsny®@ LSI #RF#s ThiE - 0.34 pA
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1. Vop=3.3V, , BRAEREAIBH.
2. WMGEIHES D, AL

4.3.7. FiEsRetE
% 24 Flash 17 ae451%

e ZH %At BoME | #AME | RKME | B4
. 16 P gmFLm A ) 164 s
prog 32 {r g FEm ] 177 H

T (1024 F4) 2

teErASE B I - 5.18 mS

tve B PR (1] - 50.98 mS

% 25 Flash 17 fif #3743 fir A R A7 IR @)

5 1 %A BME | B
NEenD 5 IR 2 Jiitk

Ta=105T 10
Ta=257C 100

Tor HOR A7
1. HEEEWEE, AEA P,
4.3.8. EMC 4

RO TR AE % 0 O 2 VA I R HEEAT TS

ThEEtE EMS (EBERIURME)

MR AT— AN BRI LRI GBI 1O 35 TR 2 /4 LED) Wbk i 1
P BT ELB R A4S, LED NARR R T R R I

Years

o EFT: f£ Vpp Ml Vss il — 100 pF # L 2A i n—MB#AZ B Ak ph B CIE [ A
Befe) BRI AEDENEA R . X NIRAT A IEC61000-4-4 Fri .

RS R AIE T 2eh
% 26 EMS HiE
e 8 I T
WEIEE - VO B, MG Ehaess | Vop=33Ve Ta=+25C,
Vreso 52 A fricuc = 60MHz. £ oA

IEC61000-4-2
7F Voo Ml Vss Li#id 100pF fH Voo = 3.3V, Ta=+25C,

VFEFT TN S BT R A5 R B A kv fuck = 60MHz. &4 2A
FLE AR R IEC61000-4-4

BEVH AT S BB DASRE Sl 7 ) 1] 1

FEBFSGRAT EMC BITPAEAIIRAL, AR BB RIA ST F AT 1. NAZIE R
EF ¥ EMC PERE S F P BT AR AR I B B IR G o BRIk, SO P R 3P SEAT
EMC 46, FFit175 EMC A RBIENA .

BiEEW

BAF IR s i 5 R B R R, e

o WBIAHIRE IS

o ESMUEAL

o REEIREHPIN (PR FF A8
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WIERT A%

R WK R CEAMOR LR P T s ), wTRGEE AN AL NRST L5
AN MG T EL

FEHEAT ESD MG, W] AR N A BRI H S EL AN A2 8 Fr b, A B4k
EAERIITT . B o 5 N G LA 1k AR A AT R R

4.3.9. IhRetE EMS (BRAS&UM)
T ZAREFIR (HBM,CDM, LU), A8 FAS 52 B 771, b Fr A7 58 B IR
DA T 1 B AR T (0 T

* 27 ESD ik
s SR At 374 BANE | A
TA=25C, %4
VESD(HBM) FR R R R (AR ESDA/JEDEC JS-001- 3A +6000 \Y;
2017
TA=25C, %4
VESD(CDM) | &#HEHE B E (0 L i A4 15 28 ESDA/JEDEC JS-002- C3 +2000 \Y;
2018
TA=105C, &
ey - +
ILU B HEB2E (Latch-up current) JESD7SE ILA 300 mA

1. ZRE TR, AL il
2. ESDHRHMENEIRESR, e RIS .

4.3.10. GPIO 3 38 F %\ /% B 4t
B, R RIS IRE 13 AN EAS, B 11O 3 1#2
% CMOS.

% 28 /0 # A E@

SPEED S5 A BMA | #AME | BRME | AL
ViL BN LR 3.3V CMOSIi [ - - 0.8 \Y;
*
ViL LD (NN 5V CMOSHi [ - - ?)gD \Y;
ViH I\ e FLT- FL TR 3.3V CMOS##i [ 2.0 - - \%
*
ViH PN RV 5V CMOS3#i [ c\)/'ZD - \Y;
*
Vhy 1/ O JiI it 25 o fpk < i FiL R AR 3.3V (\)/'iD 0.50 \Y
*
Vhy 1/ OB ite 2 R ok 2% B AR i 5V (\)/'iD 0.60 \Y
Iikg IR HIR @ 3.3v -1 - 1 pA
Iikg B LR @ 5V -1 - 1 pA
Reu 59 bR RHE 3.3V ViN=Vss 50 60 75 kQ
Reu 59 bR SR E 5V ViN= Vss 50 60 75 kQ
Rep 59T hi 2R R 3.3V Vin=Vop 50 60 75 kQ
Rep 59 MR SR 5V Vin= Vop 50 60 75 kQ
Cio /OT| BT HL 2% - - - 10 pF

1. WmGEESH, A PR,

2. WURAERRAR S S I RLALBIE , DU PR T At e T B AE

i HH KB FELR

GPIO &M% A/ g ) ol AR e eid H 215 +20mA Hi.

FEF R, 1O B % B 6 AR ORISR E) FL A e
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18-

o A0 u51 MVop FIREL R RS, I EMCU 7EVop b 3R & KIEAT BT,
ANBERE I 2 06} e KA E i Ivpp

o PO % DRI FE M Vss LI H IR, I EMCU #£Vss i H i KigfT
H, ASREE I 48 %) it K40 5E B Ivss o

S EE

BRAERF I, R ERAH S EOR ARSI R Voo At EERF &R 13 &40

BB 3. Frg R /O b DEE A CMOS 1.

2 29 Hiy RO

e o T R
VoL i I [lio]= BmA, 0.15
VoH i = P Vbp=3.3V 3.0
VoL AP [lio|= 8mA, 0.21 Vv
Vor W B LT Vbp=3.3V 2.98
VoL LG R [ho|=20mA, 0.59
Vor ot i LT Vop=3.3V 2.31

1. WGEEHER L, AEE PR,

N ST R

o N 1 SRR A 5 SCREUEL 7 AR T 12 AR 30 45
ERARRE AV, TR S HOR AR AR R AN o i 5 53 ) AR 2R PR R
ARG,

2 30 N A SR @

(el ZH %M1t WA | A
triojout a0 H TR A ST T PR ) CL = 50pF 5.3 ns
tr10)out A AR 2 ey P 1 e T T VDD=3.3V 5.8 ns
1. 10 s R AR 11 F15E L.
2. HHRIE, ATEAFEHIER.

90% 10%

G A 572

BIZSOPF  tr (10)out e— e—»i tf (I0)out
[ ! ! !

L T

A\ 4

W ((tr + tf) <2/3)T, FH &2 LR (45 ~ 55%)
44 # N S0pFIN, 3k B K A

&1 13 0\ LA T
4.3.11. NRST 5| piis %
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ErRARAE AU, RV K SHOR A TR A Voo BT 438 13 K& AH

=R LR
% 31 NRST 3| it

e ZH %A BOME | BUEME | BORME | A
VIL(NRST) NRST i N\ P HLE VDD=3.3V 0.8 \Y
VIH(NRST) NRST Hi A 5 B L & VDD=3.3V C\)/.ZD \Y
VhysNrsT) | NRST Jifa 2555 fid &% 4% FLUE IR #F | VDD=3.3V 0.50 \Y

Reu 9 bR SR Vin= Vss 50 60 75 kQ
VENRST) NRST % A\ JEJ ik vt - 0.5 us
VNE(NRST) NRST % N\ lEJ8 i ik ot - 0.7 us

1. BEHRE, AEAEEFNER.
N R (1) ————
IR EATHEE o2 TY05 Vop
Ve RN
V2 \
/’ glookn N 2 Reu
2 N
',’ \‘N RST - - LY=L A
t eI A —| >—>

Pl b
‘,‘ N 0.1puF !

‘\ J_ I'

\\T - 'l
~ ',’
~ ~ ""

B 14 EH) NRST 5| {4

1. SfM%RN TRk A
2. M BZGAIE NRST 51 BIF) A RERS(K T2 31 oI H IHCR Viwrsy BA R, 310 MCU ANREREIE AL

4.3.12. TIM R} 2845t

* 32 TIMX® 4

75 ZH %At 5 /ME ANE AL
. ‘ - 1 - trimx
tres(tim) TE I 2893 P 2R I ] Tet
frimxcLk = 60MHz 16.7 - nS
; CH1 % CH4 15z i - 0 - MHz
= BRI B frimxcLk = 60MHz - 30
Restim SE 48 3 PR - - 16/32 i
16 17 T RS b - 1 65536 trimMxcLk
tCOUNTER 1]
7 frimxck = 60MHz | 0.0167 1092.3 uS
16 SLik-Hai ok ] - - 65536 triMxcLK
tmMAX_COUNT ReTH BRI
(TIM_PSC i) frimxcLk = 60MHz 71.6 S
tmax_IN TIM 35 =3 AR freLk = 60MHZ 60 MHz

1.

B ORIE, AEA I,
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4.3.13. @580

USART 4§

ERARRRDIULT, 3% 32 5 IS HUR A BGILE , feou S AN Voo (R HELEFT &

F 13 MK EE 2],

R 33 USART [Al i Ak @

weur MUK

BIT1IN

X

5 e %A 5/ ME e NAE LR
FA - 7.5
ETES -~
fsck1/te(sck) SPI i gz TR - -5 MHz
tr(sck) SPI i §_L F i [] M. C=15pF - 6 ns
tisck) SPI i 8 T B ] M. C=15pF - 6 nS
twisckr) SCK EET;?@E@N - tescky2-6 | tesckyet 6 nS
R 2 ‘\ A H‘
twsckuy(! SCK EETE{]%E/J T - teisckyz- 6 | toscky2+ 6 | NS
FH#H, frck = 60MHz,
tsuun(" 4 N A A= 8, Fidi 5 - nS
su(Mi) T )] ?ﬁlﬁ AR
tsu(sn™® AR 5 - nS
FH#H, frck = 60MHz,
thovny() . N T =8, ik 5 - nS
i WA | wﬁ HIRER
trsn™ MR 5 - nS
tvmo)(1) By A 0 ] A (RS ZE) - 10 nS
tvso)1) By dn A 0 ] MALE, ([ REAIEZ 5D - 26 nS
1. HEGATMBE, AEEEFINEL.
2. F/AMERARIRS /NI, SR KA R 1 B B 1 R e ]
3. BUMEFR A RN, KRR SR & B T S R R )
54— toisck) ——» .
H |
I | \ |
« | CPHA=0 ! \ / \ it
2|cPoL=0_k g | '
£ tW(SCKH) |, | ! |
S |CPHA=Q _ twsoky | | R
@ |CPOL= 1 \ / \
x tV(SO)J.l—N: —» +— tr(scK)
K | _ I tf(sck)
OUTPUT \ Ei MSB OUT | BIT6 OUT X LSB OUT >—
tsu(sty s+

f_tssm DA

— thish) —»

K 15 USART [F5# 0 # 1&
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4.3.14. ADC $§tt
SRARBRAITE, R RS MOR A A 8 TAE AR P IR IR B . fecuka RERA
Voo L H R 75 31

% 34 ADC ##E®
s SH %1 BOME | O BAME | BOKME B
Vo At - 2.5 55 \Y;
fapc ADC B &f AR Vop=2.5V 15 MHz
v 12bits; Vpp=
fs KFEE R 25V 1 MHz
12bits;
fre | AMEMRFIE® | fapc=15MHz ! MAz
12bits 15 1/fapc
VAN B H, 1 Y Vop=2.5V 0 VDD \Y
RAIN A AN BEPT - DL A kQ
Rabc SKAETF S HLBH - 1.5 kQ
Canc Wﬁﬁm*ﬁﬂ%% ) 5 oF
FHAY
tsTas b Ha B[] - 10 uS
ta Emﬁﬁﬁﬁ : 512 | 1/faoc
A > 5
tiate H B SR 512 | 1/fac
S
I fanc=15MH 0.167 16.03 S
ts SR ] ADC z E
- 1/fapc
S EE T A 12bits;
T~ z 1 16.87 S
tconv CELFE R fanc=15MHz a
[a]) 12bits 1/fac
12bits;
ENOB B RAE VDD=3.3V; 10.9 bit
fanc=15MHz

BB RIE, AEAEF PR,
XA A, AR ZE TN _E— AN IEIR 1/ fapco

A FHBLFIR
Ts

R yn< —R
AN fapc*CapcXIN(27+2) ape

LR AKX T g KA ST, R ZETLUNT 1/4LSB. Hbn=12 (&
N 12 ML HEER) , EFE faoc = 15MHz W& 15 .
2 35 fanc=15MHz® I f) £ K Rain

Ts (3D ts (uS) K Ran (kQ)
25 0.167 1.9
3.5 0.233 3.3
4.5 0.300 4.7
5.5 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
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# 36 ADC #&SH W@

Ts (D ts (uS) K Ran (kQ)
240.5 16.033 328.9
1. H&ETHRIE, ARSI,

e S %A HAE L=k 1)
ET LRI -6/+7

EO ks =7 frcLk1 = 60MHz, -4.8/+6

EG WA R fanc = 16MHz, Ran<0.1kQ, -1.2/+5.8 LSB
ED | mh/rektkinz Vop=3.3V, Ta=25°C -0.911.5

EL &R -4/+4.2

1. ADC WESRFENENARK KR, &ERSAEMRERSMAS EEAN R A BT, FOVXHR 5
FEERAR S — B 5] IEAE AT RIS I o AE FTRE P A S IRV L AR HE AL 51 L,
(SIS 1)) 30— MR e A

2. HEZETFERN, AEA PR

KAEAIRFFADCEE 135
AlNx | Raoc? 121z
J\ VIVEVVY L_[ Yvvwvy %}%%g
Cparasitic?
VAIN I _
‘ Capc®
FEBERE

16 £} ADC HiL Y )3 £z 5]

1. X Rans Rapc 1 Caoc MEUE, S W3 34,

439454

2. Cparasitic £~ PCB(5 R4 PCB A=) i EAHK) S84 LI ar4 iy (K& TpF). BUKH Cparasitic
B PARIL HLICRS BE, FRRI INE R faoco

PCB ¥t 2l

VR 0 25 R A IR R &R . B 10 nF iR AU A, EAINAZR ]

REHLEEIL MCU 7.
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Vob
{[] Voo
1uF//10nF
T ] Vss

326819

P 17 ft e E YRR S 2% B YR 2R 2k

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

5 ZH e/ ME LAY SN AL
Vsense X Tl 1
" n u
i b 5 ¢
Avg_Slope™" TFHIREE -3.89 mV/°C
Vasc(M 1L 25°CHF I HLE 1.289 \%
tsTarT® 7 ST ] 1 uS
M AR E R, ADC
(2)
tS_temp ;{%ﬁé Hﬂ‘ IEU 11.8 }JS

1. HEGAWEERIE, ATEAF i,
IR THRIE, ATEAE = IR,
IR AR: Tsensor =25+(ADCvalue*vdd-offset*3300)/(4096*Avg_Slope), offset it 3T Ox1FFFF7F6 &k
12 i

4.3.16. HLB a4t
# 38 bR st

L R
5 24 THARLE | RAME HTUY IS FN | L¥Da
Vin LIPNGENES 0.6 - Voo -1 v
OO(%JF;;%), - 0 - mvV
01(%3‘3;;2, 15 22 43 mv
thysT pIatGi Ol&i@ 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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b as et
5 S 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()‘:PIjJ 10.5 34.9 83 ns
toELAY ALFEIE RSO 0 (&
13.8 49 114 ns
)
11 (FRARIH
%) 22.2 86 194.5 ns
00 (F)
%) 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 CRRAEh
%) 1.7 8.8 35.3 UA
1. B 50% S B RN E .
4.3.17. IBEBCR B R
* 39 IBH BN AR
5 ZH A e/ ME WAME | RANE LE<K 12
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 )(Voo=5V 15 mA
VOUT=1\V)
CrLoap FLA 3 - 30 pF
CMRR FRE IS L - 80 dB
PSRR FEJE P e - 80 dB
GBW 28 T FE AR - 12 MHz
SR JEIEZR - 7 Vlus
GOL T 25 - 90 110 120 dB
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R IR 5 25

5.1. L%kt
% 40 Gate driver 455} i KA 1
#s Eiiba B/ME BAE Az
Vvin BEZL B RS LR -0.3 45
VHinNg,2,3 e 42 o1 it o N FL -0.3 Vipo v
Vin1,2,3 ARG i o o N HL -0.3 Vio
Vinp1,2 OP 1E¥ifi A\ -0.3 Vo
Vinng,2 OP f¥im#i A\ -0.3 Vibo
Timax S5 -40 150 'C
Tstg Ak 60 150
<o HBM +2000 v
DM +1000
% 41 Gate driver #E#E T/ 7L
"5 ik B/ME BXE L
Vvin BELG R N\ HL 7 36
Vipo 5V LDO it ik 4.5 55
VHiNg,2,3 v 042 | g e N L 0 Vipo
Vin2,3 AR A2 o v i O\ EEL I 0 Vibo v
VHo1,2,3 W AR BX 2 2 b M R 4 Vi - 12 36
Vi01,2,3 AR BX B2 T HF 0 12
Vao1,2 OP #i i 0 Voo
Vinp1,2 OP 1E ¥ 0 Vipo
Vinng,2 OP T4 0 Vipo
T G -40 125 C
1) H4NHT 24v NLRSGH, MEEREE 85°C, U 4ME Lo
52. HSH&HMHE
% 42 Gate driver H 451k
e | A | s | e | Bkl | owm
Power supply
Vi IS NER (TDNCEYES 7 36 Vv
lvin PR L YR A 500 1000 HA
Vuvio RIEAE (Vuin falling) 5.1
\Y
VstarTup RIEFA IR (Vi rising) 5.5
LDO regulator
lout LDO #i H 8 71(Vour >95% Vipo) 50 mA
Vorop PRVE HLE (lour = 50mA) 0.84 Vv
AVour T E I HEZ (1mA < lour < 50mA) 0.5 1 %
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H R

®”E R B/ME WRIE BRE L:<R 74
G I B
= [iﬁ 7V<Vyin<36V 0.1 0.2 %/V
3-phase gate driver
Vi B K E 0.4 v
ViH BRSNS LR 1.6
Rinpo DN R VA N ) 9.3 KQ
lon e FEL P i R e L 300 mA
lou 1 LT S S R B ik v R TR 300 mA
Rk s a8 B PMOS ESRH, g5
] IOUT=20mA, VIN=8V :
PuLLeP (MIBK 3N 224 Lk PMOS HiFHL, 16
IOUT=20mA, VIN=8V a
N DR Bh A4 N S NMOS FEFH., s
R IOUT=20mA, VIN=8V
POLDOMN [ (e i Bk 5 2 NMIOS L BEL, s
IOUT=20mA, VIN=8V ‘
Vpciamp X Bh AN PMOS 1 Ves S HELE -12 -10 -9
v
VncLamp IRFH AN NMOS F) Vgs EHA T 9 10 12
tor BEIX ) ] 300 500 800
tr i H T (] 70 150
t At T B ] 70 150 ns
Ton iy H TR A S () 50 100
Tore AR RME, A A 160 °C
TotpHys o IR IR i 20 °C
1) BAERA U, BRI EN Vine24V, C=1000pF,TA=25C
F 43 PWM iy NS HVIRES £
LINX HINX Lox Hox HUIRES
0 0 GND VIN HME NMOS F1 PMOS &5 ¢ 1]
0 1 GND VIN-10V AE NMOS x4, PMOS JT 3
1 0 10V VIN AME NMOS FFJ5, PMOS 2% 4]
1 1 GND VIN AE NMOS 1 PMOS 52 ]
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BRI

6.

AW ]

BN

6.1. #3 QFN28

.

\LASER MARK

PIN 1 1.D

(]
v
[~Joaa]C] TOP VIEW
DETAIL A
///"“\\
i \
| |
\lenphnnnnnoe ‘
B SIDE_VIEW (&]0.08]
//Tobb]|C
] 2
o~ <C
<= T
J__:l
|cce|C T T
DETAIL A

-
] y SFELA;DT rlxlNEG
»-[C

SIDE VIEW

=

K D2

[ ]ece[C[A]B]

JUUUUUI

L
—

nandnaa

0000000

ba| L—{$|ddd®|C|A|B|

BOTTOM VIEW

K 18 QFN28, 28 FHHI I I /7 2 i ~F- 1 25

1. AR IR b 2

2. P A zK .
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BRI

& 44 QFN28 R ~Fii
s =K
/ME SR RKME
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.203REF
b 0.15 0.20 0.25
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 0.30 0.40 0.50
H 0.35REF
K 0.30REF
L 0.35 0.40 0.45
R 0.09REF
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.10
eee 0.10
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ER S
6.2. %k TSSOP28

NEIN [ \
R o 4 N
\AAAAAAAARRRAT | .24

O
jnoogpooonomon |
. L] [ 5 b

K 19 TSSOP28, 28 JHIE 3 TH 77 T i 1 5 25 K
1. B2 R LA 22 .

2. R sph K
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BRI

#* 45 TSSOP28 R~ 1t B

B EZN
br'5
B/AME HAE BAE
A - - 1.20
AL 0.05 - 0.15
A2 0.80 1.00 1.05
A3 0.39 0.44 0.49
b 0.20 - 0.28
bl 0.19 0.22 0.25
c 0.13 - 0.17
cl 0.12 0.13 0.14
9.60 9.70 9.80
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
e 0.65BSC
L 0.45 | 0.60 0.75
L1 1.0REF
0 0° ‘ _ 8°

DS_MM32SPINO30C_ver1.0

www.mm32mcu.com

40/40



(EYARTIESS

7. BiTiIE S

HH# kA W&
2023/03/15 Rev0.1 WIRR
2023/05/04 Rev0.5 T S
2023/06/07 Rev0.9 CHTIETHREAER, EHT ESD 3%
2024/01/02 Rev1.0 150 ) R~ 5 B Flash B8R
2. ELig B R P I N RS S S
3,38 FBOR B34 P 2 P 3 g N\ A B LR 254

DS_MM32SPINO30C_ver1.0

www.mm32mcu.com

41/40



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for 32-bit Microcontrollers - MCU category:
Click to view products by MindMotion manufacturer:

Other Similar products are found below :

MCF51AC256AVFUE MCF51AC256BCFUE MCF51AC256BVFUE MB91F464AAPMC-GSE2 R5S726BOD216FP#V0 MB91F248PFV -
GE1 MB91243PFV-GS-136E1 SAK-TC1782F-320F180HR BA TC364DP64F300WAAKXUMAL1 R5FS66NNDDFP#30
R5F566NNDDFC#30 R5FS566NNDDBD#20 MC96F8216ADBN A96G181HDN A96G140KNN A96G174FDN A31G213CL2N
A96G148KNN A96G174AEN AC33M3064TLBN-01 V3s T3 A40i-H V526 A83T R11 V851s A133 F1C100S T3L T507 A33 A63
T113-i H616 V853 V533 R16-J V536-H A64-H V831 V3LP F133-A R128-S2 D1-H ADUCM360BCPZ128-TR AT32F435VMT7
AT32F435CGT7 AT32F437ZMT7 AT32F403RCT6



https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/embedded-processors-controllers/microcontrollers-mcu/32-bit-microcontrollers-mcu
https://www.xonelec.com/manufacturer/mindmotion
https://www.xonelec.com/mpn/nxp/mcf51ac256avfue
https://www.xonelec.com/mpn/nxp/mcf51ac256bcfue
https://www.xonelec.com/mpn/nxp/mcf51ac256bvfue
https://www.xonelec.com/mpn/infineon/mb91f464aapmcgse2
https://www.xonelec.com/mpn/renesas/r5s726b0d216fpv0
https://www.xonelec.com/mpn/infineon/mb91f248pfvge1
https://www.xonelec.com/mpn/infineon/mb91f248pfvge1
https://www.xonelec.com/mpn/infineon/mb91243pfvgs136e1
https://www.xonelec.com/mpn/infineon/saktc1782f320f180hrba
https://www.xonelec.com/mpn/infineon/tc364dp64f300waakxuma1
https://www.xonelec.com/mpn/renesas/r5f566nnddfp30
https://www.xonelec.com/mpn/renesas/r5f566nnddfc30
https://www.xonelec.com/mpn/renesas/r5f566nnddbd20
https://www.xonelec.com/mpn/abov/mc96f8216adbn
https://www.xonelec.com/mpn/abov/a96g181hdn
https://www.xonelec.com/mpn/abov/a96g140knn
https://www.xonelec.com/mpn/abov/a96g174fdn
https://www.xonelec.com/mpn/abov/a31g213cl2n
https://www.xonelec.com/mpn/abov/a96g148knn
https://www.xonelec.com/mpn/abov/a96g174aen
https://www.xonelec.com/mpn/abov/ac33m3064tlbn01
https://www.xonelec.com/mpn/allwinnertech/v3s
https://www.xonelec.com/mpn/allwinnertech/t3
https://www.xonelec.com/mpn/allwinnertech/a40ih
https://www.xonelec.com/mpn/allwinnertech/v526
https://www.xonelec.com/mpn/allwinnertech/a83t
https://www.xonelec.com/mpn/allwinnertech/r11
https://www.xonelec.com/mpn/allwinnertech/v851s
https://www.xonelec.com/mpn/allwinnertech/a133
https://www.xonelec.com/mpn/allwinnertech/f1c100s
https://www.xonelec.com/mpn/allwinnertech/t3l
https://www.xonelec.com/mpn/allwinnertech/t507
https://www.xonelec.com/mpn/allwinnertech/a33
https://www.xonelec.com/mpn/allwinnertech/a63
https://www.xonelec.com/mpn/allwinnertech/t113i
https://www.xonelec.com/mpn/allwinnertech/h616
https://www.xonelec.com/mpn/allwinnertech/v853
https://www.xonelec.com/mpn/allwinnertech/v533
https://www.xonelec.com/mpn/allwinnertech/r16j
https://www.xonelec.com/mpn/allwinnertech/v536h
https://www.xonelec.com/mpn/allwinnertech/a64h
https://www.xonelec.com/mpn/allwinnertech/v831
https://www.xonelec.com/mpn/allwinnertech/v3lp
https://www.xonelec.com/mpn/allwinnertech/f133a
https://www.xonelec.com/mpn/allwinnertech/r128s2
https://www.xonelec.com/mpn/allwinnertech/d1h
https://www.xonelec.com/mpn/analogdevices/aducm360bcpz128tr
https://www.xonelec.com/mpn/artery/at32f435vmt7
https://www.xonelec.com/mpn/artery/at32f435cgt7
https://www.xonelec.com/mpn/artery/at32f437zmt7
https://www.xonelec.com/mpn/artery/at32f403rct6

