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MM32SPINO7 fifidz ) B2 #5 % Arm® Cortex®-M0 W%, & TAEMZE A 72MHz. HE
32KB EE AR, HER T EEN VO O MAMERE T, AP RS 14 12 f7ff) ADC.
1AM, 1A 16 A et 2. 14N 16 Al 1 4 32 AR ER 28, 3 4 16 fir A
SER RS, ICAESHHERBEEZED: 14 1R2C#EO. 24 SPIELI12S #:0. 34 UART #:1.,

RPE RV TAERIEN 2.0V ~ 5.5V, TAERETEE OREEE) 64 -40°C ~ +85°CHI T
AL -40°C ~ +105°C FIF Tk A, B 2R B TR aQARIER ThFE N A R .

XEEEFHIMACE, AR s & & T 2 MM
o WL

o KE

o R/ =RHINEITH

o CPHIFENERE

o JIRFEARXML

o M

o MEIT

o VMU

o WHFLH
o WhiBds

o AN

o UKHIILAINL

o EARMMML
o EAEMK

o UKL

o HlLAA

o LMPARHIEE

o fAlRFENL

e &nfa

il
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1.2

FERER

WiZY &5

— 32-bit Arm® Cortex®-M0

- AR AT IL 72MHz

e ir A

- %1k 32KB (] Flash 1#fifi &+

- %714 8KB SRAM

— Boot loader % £/ N Flash 4k R84 fE (ISP)

pd . AL A R

- 2.0V ~ 5.5V fitH

- bH/Br RS, (POR/PDR)  RJIEEA/MT4ife L T4 (BOR/PVD)

— HMNE 4 ~ 24MHz = AR R A

- WHREH R 8MHz =if RC k% 4%

— PLL 32FF CPU SRIZATIE 72MHz, SCRFZ Pl Aifs =

— Atk 40KHZ IR

RTh#E

- ZAMEIhFER, R HEIR (sleep) . fEHL (stop) . IFEEHL (deep stop)
AFsHLAE S (standby)

14 5 @iE DMA #5185, SCRFAMERRLEE ER 4. ADC. UART. 12C. SPI

9 NiE I 4

— 116 {7 4 BEEHEHIEN & (TIMLD , £ 4 88 PWM %, PURSEX AR
M S 1 ThRE

- 1/ 16 f@A g (TIM3) 1 1A 32 @A ER# (TIM2) , FZIE 4 MaA
KA B, ATH T IR 2 b

- 316 frFEAER R (TIM14/TIM16/TIM17) , 4 1 AN 4 B 1
AN, FEXAER, HaF, AR TTHREHA T IR #H)

- 2/METVER 28 A2 ZY[ IWDG FE H AL WWDG)

— 11 Systick ERf#5: 24 7 H A5 E

%15 40 AMIGHE 110 i 1

— JITA 11O HA] LABE 2 16 /N4 it

— BT S D B Al N RS T Voo 1S

Zik 7 AMidfEREN
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- 3N UART #M
- 1/ 12C 0

- 24N SPIHEED (24N 12S $21D)

14 12 s eds (ADC) , 1uS H#ufa], Zik 13 ANMFMH A EE, 2 4K
Ty N1 3E

- %M 0 ~ Vooa

— SCRERAEI [FIRI 4 W i B

- BRI

- v LR R

1 A rEd R L A%

32 MLAEfFRRIEAS

CRC H Hg

96 fiiME— ID (UID)

PR

- BfTEREED (SWD) 0

K LQFPA48 3
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2.1 iTlE

% 2-13T %

Part numbers SPINO7PF
CPU frequency 72 MHz
Flash KB 32
SRAM KB 8
16-bit GP 1
i 32-bit GP 1
Timers -
Basic 3
Advanced 1
UART 3
Interfaces 12C 1
SPI/12S 2
GPIO 40
12-bit Modules 1
ADC Channels 13
Comparator 1
Supply voltage 2.0Vto 5.5V

Temperature range

-40°C to +85°C / -40°C to +105°C

Package

LQFP48
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22  #H

€29 MM3C
SPINO?PF

XXXXXXXr
Pin 1 index —— @ yyww

2-1 LQFP il QFN %44 £])
LQFP 1 QFN 3 & — R AETH =65 T 22 B
o H—1T: MM32
- RENFMHET Logo + F= i A 5 5 —#i 45 o
e % 747: SPINO7PF

S

So
i

-7
o AT XXXXXXXT

— Trace code + &7 A5, Hrp “r” RERGH AT .
o EIUAT: yyww

— Datacode, JH “yy” ARFHWGPREDR, “ww” ARFH P15 1 JH 4
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3.1  R&GiEHE

DMA

Cortex—MO0

Bus Matrix

w

:

32KB
Flash

miv K= =) cprIo

CRC

g
AHBﬁLite

AHB-APB

TIM1

TIM14

TIM16

TIM17

SPT1

UART1

[ 1]
[ 1]

]
11
|
:

APB2 <}={>X7<::D
AN

SYSCFG

TIM2

8KB SRAM

AHB-APB
APB1

MCUDBG TIM3

EXTT UART3

CoMp UART2

!
i

DC SPI2

[

PWR

IWDG

12C1

WWDG

3-1 RGiHER
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32 AR

Arm® [#] Cortex®-MO AL BE&% 2 o —ARHIIR AN Arm b PRE:, & 4sBl MCU Y/ 2R
TIRARRE G G5 B . PRSI RGTHFE, AT SR A st bR ) T S A A 2 0k 1
Hh T R G

Arm® f] Cortex®-MO & 32 (1] RISC 432, $RALEAMAMRID A, TEEF 8 Fl 16 AL &
GiITEAE 2SI LR IE T Arm AL IR R RE -

A=A NER Arm Z0, BIESETA R Arm TEFSA A

3.3 BN

BEREFEARE A AHB HEGERE, —A AHB SR M2 APB K4k, 24 CPU M4
I DMA SR FIRFIE RIS, BA&MERTife. AHB S M4ME (RCC, HWDIV, GPIO Al
CRC) ifiid AHB HIKMERE 5 RG ML £ APB Ml AHB B4 A Hd ik AHB2APB
MRAT B A He . 24 APB ZAAEa%iET 8 £i7 16 i, APB 2 HZhHTE M 32 fir, [FIFEM,
AHB2APB #i 1 B4 H 34 % DI Fe -

3.4  FrESRBRE
#* 3-1 P AR
Bus Address range Size Peripheral
Map to main Flash, system
0x0000 0000 - 0x0000 7FFF 32 KB memory or SRAM according to
boot configuration

0x0000 0000 - Ox07FF FFFF ~128 MB Reserved
0x0800 0000 - 0x0800 7FFF 32 KB Main Flash
0x0801 0000 - 0x1FFD FFFF ~383 MB Reserved
0x1FFE 0000 - Ox1FFE O1FF 0.5 KB Reserved

Flash O0x1FFE 0200 - Ox1FFE OFFF 3 KB Reserved
Ox1FFE 1000 - Ox1FFE 11FF 0.5KB Encrypted area
O0x1FFE 1200 - Ox1FFE 1BFF 2.5 KB Encrypted area
Ox1FFE 1C00 - Ox1FFF F3FF ~256 MB Reserved
O0x1FFF F400 - Ox1FFF F7FF 1 KB System memory
Ox1FFF F800 - Ox1FFF FOFF 0.5KB Option bytes
0x1FFF FAQOO - Ox1FFF FFFF 1.5KB Reserved
0x2000 0000 - 0x2000 1FFF 8 KB SRAM

SRAM
0x2000 2000 - 0x2FFF FFFF ~255 MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 07FF 1KB TIM3

APBT 0x4000 0800 - 0x4000 2BFF 9 KB Reserved
0x4000 2C00 - 0x4000 2FFF 1KB WWDG

DS_MM32SPINO7_ver1.0
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Bus Address range Size Peripheral
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1 KB SPI2
0x4000 3C00 - 0x4000 43FF 2 KB Reserved
0x4000 4400 - 0x4000 47FF 1 KB UART2
0x4000 4800 - 0x4000 4BFF 1 KB UART3
0x4000 4C00 - 0x4000 53FF 2 KB Reserved
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 6FFF 6 KB Reserved
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 83FF 4 KB Reserved
0x4000 8400 - 0x4000 87FF 1KB Reserved
0x4000 8800 - 0x4000 BFFF 14 KB Reserved
0x4000 C000 - 0x4000 FFFF 16 KB Reserved
0x4001 0000 - 0x4001 03FF 1 KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC
0x4001 2800 - 0x4001 2BFF 1 KB Reserved
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
0x4001 3000 - 0x4001 33FF 1KB SPI1

APB2
0x4001 3400 - 0x4001 37FF 1KB DBGMCU
0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3C00 - 0x4001 3FFF 1KB COMP
0x4001 4000 - 0x4001 43FF 1KB TIM14
0x4001 4400 - 0x4001 47FF 1KB TIM16
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4C00 - 0x4001 7FFF 13 KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1KB Flash Interface

ARB 0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC
0x4002 3400 - 0x4002 FFFF 47 KB Reserved
0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x47FF FFFF ~127 MB Reserved

DS_MM32SPINO7_ver1.0
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Bus Address range Size Peripheral
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 07FF 1 KB GPIOB
0x4800 0800 - 0x4800 OBFF 1 KB GPIOC
0x4800 0CO00 - 0x4800 OFFF 1 KB GPIOD

3.5 Flash

AP IR 32KB AT N B INAF A S A7 TR P AR

3.6 SRAM
A7 AR ALK 8K AT A E SRAM.

3.7 NVIC

AREEf N BB ER PR, LA R ROEE (AR 16 A
Cortex®-MO [JhliZk) i 4 A rgmfefh et

o EREAT NVIC REWS 1K BIIC IR () o W o7 kb 2
o Rl E N Dbt HEEA N

o EHREM NVIC 1

o AVFHINTY R AL ET

o TR ML R S h

o SRR HEEREThRR

o HIMRELIIRE

o PHLREIN BEKE, TLHHIME ST

TR DL /0 10 v T A A5 48 AL 2955 F) v D T R

3.8 MR M/EAFIEH] AR EXTI

AR W SR A A A 2 AN LR AR, H TRIOR B 10 S H P ARk, T R AR
Wi/ iE K. B 10 SR LLERS) 16 DMAMTrPI . S W2kl orroe, 88
& B RS CETHE. FRRITEUAE) « —MERRE T AR S YERATA
HRIRE .

EXT R DA U 3] fik b 56 B /T P 3 APB2 el 2k )b Jo] S ) -~ 32 4k

3.9 EHMEE
R R B R R RGN . FEEALJE, B e AE IR 8 MHz PR35S BRI R G

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 9
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Bt i TR F AN 4 ~ 24 MHz I RIR . 4RI ShE0IN Bl OIE AL, RGE2 E Sk AN
WP URBER, SCH PLL, R 8 H ARG 5. UL, W AR 1 AH SCIR A I O,
12 7 A R R T oK

W ARG, fEHZ A5 AHB S48, Sl APB (APBL F1 APB2) &SI .
o AHB M I8 APB 2L IR I 4 i 5 AT 38 72 MHZ.

3.10 F@ﬁﬁ

TEfR B, @it BOOTO 51 A nBOOTL e FAr w] LA £ =l 5 sl =X i) —Fh :
e  MAH W Flash 53}

o MNRGFMHX)EF)

e MJ/TN SRAM JE3)

Bootloader F2 5 T ARG A MK . M\ARGA 4 X JF5) Bootloader 2 f5, Al UARTL X
BN Flash ¥ 4mf2.

311 HEEHR

e Vop=2.0V ~55V: jiiid Voo 514 11O 5] BIAN P 5 5 2L

e Vopa=2.0V ~55V: Jy ADC. Efifbidh, fkizasAl PLL MRS S 4t . Vopa
H1 Vssa T LS AEFE R Voo F Vss, AT PLERSIAEEE (RS Voo M1 Vss —F0

312 ftelaiEas

AP EER T L E A (POR) [ AL (PDR) ik, iZHEIAL AT TIRRE,
{RAE RS RE 2.0V I TAF; 24 Voo (KT BOEMIBE (Veorpor ) I, B BAFTE A
RS, T AR P 413555 A5 L

9 PR AT — AT AR HUE WS (PVD) , MM Voo/Vooa HBEFLIE S MIME Vevo LLEL,
2 Vpp {5 T 555 T B Vevo I 7722 chb7, o i Ak JEAE P T DRz 4 13 60 mof fucpis v B e
ANz 2. PVD DiRe R EEI I .

3.13 HEEEESS
P FEL T 4 0 L B i P 03B PR TR U . R T R SRS B S
LI T TARRE

3.14 fRINFEEIN
P2 SRR TR, AT LA ERARDIRE 0L 20 4] 2 Fnse 8 4 2 16 1 51 i £ 1
i

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 10
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AR AR X
FEMEIRAE, WA CPU 1k, Frf AhBtah T TARIRZS Il 48 K A v W /AR I i i CP U

EHER

TELRFE SRAM FIZF 8% AR R RITEILT, AU AT DUA B BRI AR THFE. TEIFHL
BLEUR, HSI 4R #5 F HSE @ iARdiess 25 4 0C bl AT LOd I AT — il B B EXTI IS S5
P2 ML R e, EXTIAE 50T LA 16 MM 110 12—, PVD fifr i (1 i 5

=

T o

HEEPUENX
SRR — 2, (ARENSIA B S AR A FL RET #E -

RepLER

LB AT SC B RSB AR TR . 2R 1E CPU TR BRAR B2 2 5% P PR TR T 2% . BT
A1 1.5V # Atf X T IF . PLL. HSI 1 HSE 4R 3% 2s th 4R 2< ], AT LB WKUP
SR EFHE . NRST BIBIAMBE L. IWDG E 1Ml 5% & | 100 58 I 3ena i 35 47
SRAM FIZF 78 A M Tk . AT & I 25 A7 28 A L L B R flE

3.15 TE{BREESE HWDIV
PR IE LR 38 00T, B E BT R S B R B 32 A B ia . R e —
S A 10 7 v A

3.16 DMA

AP=iNE 5 HEM DMA T LLE PP As PP AE . U BUAE 0k 45 FIA7 it 25 30 B 4% 1 5L
Lt ; DMA ¥ 28 SCREIA T B0 X AT HE, 38 S 1 J2 th1) 3 1 BIIA 22 b [X 45 R e BT = A
(1 87

TMEIEHE TR DMA ERBE, R AT DL F il B N80 s AR
A8 4 B 1A FR kA AT DLod ik B i E .

DMA SZH:4ME A0 HE UART. 12C. SPI. ADC FI@] . g AL nt i i 2%

3.17 ENBRNEI IR TIM & WDG
AP mEE 1A EPENS. 2 MEHEH 2. 3 NEAKEHEE. 2 NETER 23 14
RYGEEN 2. NRIE T Sl et 2. B ER 2. FAE N ST g

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 11
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Thae g

R 3-2 SEM A5 ThRE HLEL

. Counter divi DMA Capture/compare | Complementary

Type Instance | Resolution direction | Pre divider request channels output
Advanced TIM1 16-bit “upr; /ggm' 1 to 65536 Yes 4 Yes
General TIM2 s2bit | 4 SN, | 110 65536 Yes 4 No
purpose TIM3 16-bit | UP> dOWN. 44 65536 Yes 4 No

up/down
TIM14 16-bit up 1 to 65536 Yes 1 No
Basic

2%1167/ 16-bit up 1 to 65536 Yes 1 Yes

HRBHIERS (TIMLD)

ERAERE N f 2 16 A7 i8R . 4 MR BOEIE L& = AH B AN PWM KA SRR,
TRATH AR IR TR PWM A, 520 T DU 24 0 5 B 103 P 5 o DU S
ATRLA T

o HIAFHIR

o AL

o PEAPWM GAZEir X 55D

o kIR

BCE Oy 16 friEFE R gsitf, B TIM2 Er SR AMER DI . ’EN 16 2 PWM K4
i, ERAEEGIRES (0~ 100%) .

FEPARERR, VB AT LA RS, I PWM 4 28 0k, AT DT R 3 4 Y 742 41
IR

REIEAB @AM TIM ER A, s, B m g bl e i 8 or bhisid e
I AR EERTIAE S TIM e RS 350 [FIER e, SRELFDE s B ThAe .

EHERE (TIM2/TIM3)

PN E T 218 2 AT RPP AT @A E RS (TIM2, TIM3) o SER 38— 16/32 fi
(1) B SN EEINGE R E g . —A 16 AP Sge A 4 ANFRSLEE, AN E AT A
TR, HH L. PWM AT R et g

WA ER 2% _32 fi

SEREA —A 32 A2 B s nEad nos it s . —A 16 LR 3ds sl 4 ASar s
i, FASEEAA TR W LE. PWM R H

A E R 28 _16 fiz

A ER A —A 16 AL/ B 2R s st 2 . — A 16 A7 T s f 4 AL
MBIE, ANEE T TGRS . PWM AT R

AR B I AR D AR S P I A T, SREE R SR h ARG . A

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 12
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WREEUR, TS T DRSS . AT — @ e ISR #0 AR T 774 PWM Bt o AN e i 4%
HAT AT DMA i R -

XL SE B AL BE S ALY BRI AR IS5, AR 1 ~ 4 DNERMEEES M T .
AN TE IR A PWM it s A D ] SR ) i of

EAEREE (TIM14/TIM16 / TIM17)

SEIS BB HET — A 16 £ [ Z) EHGRIG AR — A 16 AT . EREEEAT, T4
BT AR 4 o

MILETIH (IWDG)

MSTHE TR ET —A 12 SRk i 8Os i — A 8 AL 4igs, e th— AN AL
(1] A0KHz HI4iRZ 2 IR HERF Bl . RUNIXANRG A AN T 0 8, BT UE AL AT THEHLRIREHL
B, BT LR TE R G0 AR I 52 A B AN R GL sl E Ny — A e I 2% 8 B AR 7 AL
PR o 3 I T T DA BB S B A SR B T . FEPERAE T, TR T
WVRZ .

HHOEITHA (WWDG)

HOBETTHNA—A 7 ALEEma s, JFT L E s E igfr. el DM 11 A
TAERAE NG EAEA RGE . BRI IRE), HA SR Wishag: AR,
THEES AT AR R 25

RGN EER2E (Systick)

XA E IR T RRE RS, WA U AR S . e B VIR

o 24 frryEhcH S

o HIIEINEINEE

o YA O BERES AR —AN AT R R G b b

o FIYRAENS B

3.18 GPIO

A GPIO 51 IHS AT LA b Bl B i GRS SR « BN CREURT BRI R 4D
BRI AME TR 1. 250 GPIO 51I#5-5 ¥ SR & AME L
ERENEN T, VO 51BN D Ee v] DUB S — /MR E MR ESUE, DUBE RSN S A
11O ZF 4745

3.19 UART
FEmH AR 3 A UART #2100, HF LIN FENThEE. 38 1SO7816 # e £z, UART %
S Ee B BE K E w5 7. 6 fir. 7 . 8 A, 9 frA[fiE .

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 13
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i UART #:0# ] LAEH DMA a4k,

3.20 I2C
AFE AR LA 12C 20, Bes TAET 2 B MR, SCRpprvE AP pi .
12C #2032 FF 7 ek 10 £ 5k

3.21 SPI
A= AR 2 N SPH#Z1T . SPI 2N T, AIfcE A m 1~ 32 fit. FHR
KHEZ 24 Mbps, MR KG#Z 12 Mbps. A K SPI £ O #0] LUE ] DMA #:1E .,

3.22 125

ARPEE AR 2 A 128 80, 5 SPI LA =AM, SCREEXUCTERGE (BUR ST HLE IR
B LR EBAESERIE, KRBT FERRE AHLD , BB R br
CERAMHL AU R T U AR & (UL

8 FL Al AR L E T4 i, DUIABIREHA 1) H CRAEAIA (8KHZ 3| 192KHZ)
Helax AT L2 16 2. 24 firnl 324y, Hda Wil €y 16 iz (16 fr&#ai) =k 3241 (16
Ry 24 7. 32 A A

3.23 ADC

PR IR 1A 12 SRR B T gs (ADC) , W ADC AhEEIE 205 13 4, Al L
PR B MIAE S . R, AT 2k e 1 — A L
KA . ADC 7] LU ] DMA #:1E .

B T Ay R 0 VF = R e P — B BB A I b i@, 4 WL A 5 H TR 1
BIMERS, KA

BB 88 (TIMx) R g il e i 88 2= A2 1 S0, AT L4 il N Bk 1) ADC Ifi &,
IR fefd ADC B4 5 B R

R AR AR P — IR ARV E AR R L T o TR AR IR AR A N B B RZ 1) ADC [y N\ T iE
b TR AR s 0 i A B e e

3.24 HEHIHERE COMP

PR 1 AV, TSI GEFIFTE LR B V0 1D, WAl e st A
i, COMP o] T-ZFThag, fiE:

o IS S i A AR DI RE A S A

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 14
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RER: S SERS]
JE IS 2 Y ) PWM AHZE &, 4% el 390 B R AT A2 1 [
LIRSENER S

T LA T i 1 TR

— [ 110 5l

— WL LR CRV RIEHE Vopa S0 P 30 5 v FELFR 1) 4 P FEL PR £

] i PRI i LR

A G A PR R D6

K L o v DA [ 3 — AN 1/O I R AN E I 2R A, T DAfdR LA S
— RS

— OCref_clr Ff CZ A mZEHD

SR PWM 5% W 101 42 2 1

3.25 CRC

CRC (JEH UK tHE AT H—AEE M 2 AR AR, WN—A 32 S HdE
H—A CRC i, fEARZ MBI, $T CRC HIF A F T 50 UE b A4 4 sl A7 4 10— 80hk
£ EN/IEC60335-1 HrdERIVuE A, EHRAE 1\ —FrRill (NAE A7 f d 48 R 0 B, CRC it5L
PTG R DL TS TSR 4, R S TERE R A OZ AR A A A A T

3.26 SWD
Witk Arm briE 2R AT R 0 (SW-DP) .

DS_MM32SPINO7_ver1.0

www.mm32mcu.com 15
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51 RE SO R ThRE

4 gl X R EF

Tfe

o

=

o)

o

'3.3 n <
o %) [ [} [Te] ~ © 0 <t ™ - -
[a) [ m m [a)] o o m [aa] m < <
> > o [2 a o o o o a [a N o
[ee] N~ © n < (3] N — o (=] o) ~
< < < < < < < < < ™ [32] [32]

Ne 1 ° 36 ] PD3
pc1z [ 2 35 ] PD2
pcia [ s 34 ] PA13
PC15 4 33 PA12

PD0-OSC_IN 5 32 PA11
PD1-OSC_OUT 6 31 PA10
NRSTL [ 7 30 ] PA9

vss [|8 20 ] PA8

vbbA [ 9 28 ] PBI15
PAO-WKUP 10 27 PB14

PAl [ 11 26 ] PB13

PA2 [ 12 25 ] PBI2
(3] < n © ~ oo} (o)) o — N (32} <
- - - - - - - N N N N ~N
23 2¢%58882%9%8
o o ad a a o a E E 9 g

4-1 LQFP48 5| {4345

DS_MM32SPINO7_ver1.0

www.mm32mcu.com
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S1E U B R TRE

»
42  gliENFE
*® 4-1 51 e X
Pin ID® 110 i iti
——— 1 Name | Type® / @ Main Multiplex function Additional
LQFP48 level function function
1 NC - - - - -
2 PC13 /0 TC PC13 TIM2_CH1 -
3 PC14 110 TC PC14 TIM2_CH2 -
4 PC15 110 TC PC15 TIM2_CH3 -
PDO UART3_TX
5 /0 TC PDO -
OSC_IN 12C_SDA
PD1 UART3_RX
6 /0 TC PD1 -
OSC_OuT 12C_SCL
7 NRST1 /0 - NRST1 - -
8 VSS S - VSS - -
9 VDDA s - VDDA - -
PAO UART2_CTS
WKUP TIM2_CHL/TIM2_ETR
10 /0 TC PAO SPI2_NSS/i2s2 ws | ADCLVIN[O]
TIM2_CH3
COMP1_OUT
UART2_RTS ADC1_VIN[1]
11 PAL e} TC PAL
TIM2_CH2 COMP_INP[0]
UART2_TX ADC1_VIN[2]
12 PA2 e} TC PA2 TIM2_CH3 COMP_INP[1]
SPI2_NSS/1252_ WS
UART2_RX ADC1_VIN[3]
13 PA3 /0 TC PA3
TIM2_CH4 COMP_INP[2]
SPI1_NSS/I281_WS | ADC1_VIN[4]
14 A4 /o TC A4 TIM1_BKIN COMP_INP[3]
TIM14_CH1
12C_SDA
SPI1_SCK/I2S1_CK | ADCI_VIN[5]
TIM2_CH1/TIM2_ETR | COMP_INM[0]
15 PA5 /0 TC PA5
TIM1_ETR
12C_scCL
TIM1_CH3N
16 PA6 110 TC PA6 | SPI1_MISO/I2S1_MCK | ADC1_VIN[6]

DS_MM32SPINO7_ver1.0

www.mm32mcu.com
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S1E U B R TRE

Pin ID®
LQFP48

Name

Typ e(l)

1/10
level®@

Main
function

Multiplex function

Additional
function

TIM3_CH1

TIM1_BKIN
UART2_RX
TIM1_ETR
TIM16_CH1
TIM1_CH3

COMP1_OUT

COMP_INM[1]

17

PA7

/0

TC

PA7

SPI1_MOSI/12S1_SD

TIM3_CH2

TIM1_CHIN
TIM14_CH1
TIM17_CH1
TIM1_CH2N
TIM1_CH3N

ADC1_VIN[7]

COMP_INM[2]

18

PBO

/0

TC

PBO

TIM3_CH3
TIM1_CH2N
TIM1_CHIN
TIM1_CH3
MIPI_DP

ADC1_VIN[8]

19

PB1

/10

TC

PB1

TIM14_CH1
TIM3_CH4
TIM1_CH3N
TIM1_CH4
TIM1_CH2N
MCO
TIM1_CH2

TIM1_CHIN
MIPI_DN

ADC1_VIN[9]

20

PB2

/0

TC

PB2

21

PB10

/0

TC

PB10

12C_SCL
TIM2_CH3
UART3_TX

SPI2_SCK/I12S2_CK

22

PB11

110

TC

PB11

12C_SDA
TIM2_CH4
UART3_RX

23

VSS

VSS

24

VDD

VDD

25

PB12

110

TC

PB12

DS_MM32SPINO7_ver1.0

www.mm32mcu.com
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S1E U B R TRE

Pin ID®

LQFP48

Name

Typ e(l)

1/10
level®@

Main
function

Multiplex function

TIM1_BKIN

SPI2_MOSI/12S2_SD

SPI2_MISO/1252_MCK

Additional
function

26

PB13

/10

TC

PB13

SPI2_SCK/12S2_CK

SPI2_MISO/1252_MCK
TIM1_CH1N

SPI2_NSS/12S2_WS

SPI2_MOSI/12S2_SD

12C_ScL
TIM1_CH3N

TIM2_CH1
UART3_CTS

27

PB14

/10

TC

PB14

SPI12_MISO/I252_MCK

SPI2_MOSI/12S2_SD
TIM1_CH2N

SPI12_SCK/I252_CK

SPI2_NSS/1252_WS

12C_SDA
TIM1_CH3
TIM1_CH1

UART3_RTS

28

PB15

/0

TC

PB15

SPI2_MOSI/12S2_SD

SPI2_NSS/I2S2_WS
TIM1_CH3N

SPI2_MISO/12S2_MCK

SPI2_SCK/I2S2_CK

TIM1_CH2N
TIM1_CH2

29

PA8

/0

TC

PA8

MCO
TIM1_CH1
TIM1_CH2
TIM1_CH3

30

PA9

DS_MM32SPINO7_ver1.0

/0

www.mm32mcu.com

TC

PA9

UART1_TX
TIM1_CH2
UART1_RX
12C_SCL
MCO
TIM1_CHIN

19


http://www.mm32mcu.com/

S1E U B R TRE

Pin ID®
LQFP48

Name

Typ e(l)

1/10
level®@

Main
function

Multiplex function

TIM1_CH4

Additional
function

31

PA10

110

TC

PA10

TIM17_BKIN
UART1_RX
TIM1_CH3
UARTL_TX

12C_SDA
TIM1_CH1

SPI2_SCK/12S2_CK

32

PA11

/0

TC

PAl11

UART3_TX
UART1_CTS
TIM1_CH4

SPI2_MOSI/I1252_SD
12C_SCL

COMP1_OUT

33

PA12

/10

TC

PA12

UART3_RX
UART1_RTS
TIM1_ETR

SPI12_MISO/I252_MCK

12C_SDA
TIM1_CH2

34

PA13

/10

TC

PA13

SWDIO
UART1_TX
SPI2_MISO/12S2_MCK

MCO
TIM1_CH2
TIM1_BKIN

35

PD2

/10

TC

PD2

36

PD3

/10

TC

PD3

37

PA14

/0

TC

PA14

SWDCLK
UART2_TX
UART1_RX

SPI1_NSS/I2S1_WS

38

PA15

110

TC

PA15

SPI1_NSS/I2S1_WS
UART2_RX

TIM2_CH1/TIM2_ETR

39

PB3

/0

TC

PB3

DS_MM32SPINO7_ver1.0
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S1E U B R TRE

Pin ID® ; n
——— 1 Name | Type® I/O(z) Main Multiplex function Additional
LQFP48 level function function

TIM2_CH3
TIM1_CH1
TIM2_CH1

SPI1_MISO/I12S1_MCK

TIM3_CH1
UART1_RX
TIM17_BKIN
TIM1_CH2
TIM2_CH2

40 PB4 /10 TC PB4 ADC1_VIN[11]

SPI1_MOSI/12S1_SD

TIM3_CH2
a1 PB5 110 TC PB5 TIM16_BKIN -
MCO
TIM1_CH3
TIM2_CH3
UART1_TX

12C_SCL

42 PB6 I{e] TC PB6 -
TIM16_CHIN

TIM2_CH1
UART1_RX

12C_SDA

43 PB7 110 TC PB7 ADC1_VIN[12]
TIM17_CHIN

UART2_TX

PD5
a4 110 TC PD5 - -
BOOTO

12C_SCL

TIM16_CH1
45 PB8 I{e] TC PB8 -
UART2_RX

12C_SDA
TIM17_CH1
46 PBY o TC PBS SPI2_NSS/I2S2_WS
TIM1_CH4

a7 VSS S - VSS - -

48 VDD S - VDD - -

1. I=%A, O=%i, S=HJ§, HiZz=rmMH
2. TC: #r#E 10, HiNE5 it vDD HJE

3. D =downbond

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 21
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S1E U B R TRE

4.3 SR H
#* 4-2 PA Ui L) Re 21 AFO-AF7
Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
UART2_CT | TIM2_CH1/T | SPI2_NSSII COMP1_OU
PAO - S IM2_ETR 257 ws | TM2.CH3 - - T
PA1 ; UARTSZ—RT TIM2_CH2 ; ; ; ; ;
SPI2_NSS/]
PA2 - UART2.TX | TiM2_cH3 | S5 VoS - ; - -
PA3 - UART2_RX | TIM2_CH4 - . ] - -
SPI1_NSS/I
PA4 P . . TIM1_BKIN | TIM14_CH1 | 12C_SDA - -
SPI1_SCKII TIM2_CHIT
PAS T o . MeCHUT it _eTR . I2C_SCL | TIM1_CH3N -
PAG SPuo | TM3_CH1 | TIM1_BKIN | UART2_RX | TIM1_ETR | TIM16_CH1 | TiMi_chH3 | COMP1-OU
PA7 S'ID2'1S—1M§§V TIM3_CH2 | TIM1_CHIN - TIM14_CH1 | TIM17_CH1 | TIM1_CH2N | TIM1_CH3N
PAS MCO - TIMA_CH1 - - ; TIM1_CH2 | TIM1_CH3
PA9 - UART1_TX | TIM1_CH2 | UART1_RX | 12C_scL MCO TIM1_CHIN | TIM1_CH4
PA10 TIM17_BKIN | UART1_RX | TIM1_CH3 | UART1_TX | 12C_SDA ; Tm_cH1 | SPZ-SCKA
UART1_CT SPI2_MOSI/ COMP1_OU
PA11 UART3_TX A TIM1_CH4 - 223 o 12C_SCL - -
UART1_RT SPI2_MISO/
PA12 UART3_RX A TIM1_ETR - oes Mok, | 12C_SDA - TIM1_CH2
SPI2_MISO/
PA13 SWDIO - UART1_TX - o MCO TIM1_CH2 | TIM1_BKIN
SPI1_NSS/I
PA14 SWDCLK | UART2.TX | UART1_Rx | SPUNSS . ; - -
SPI1_NSS/I TIM2_CHAIT
PA15 berws, | UaRT2Rx | TIVE-CHY - - ; - -
DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 22
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S1E U B R TRE

* 4-3 PB i 1 Zhae & H AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO - TIM3_CH3 | TIM1_CH2N | TIM1_CHIN | TIM1_CH3 ; ; -
PB1 TIM14_CH1 | TIM3_CH4 | TIM1_CH3N | TIM1_CH4 | TIM1_CH2N MCO TIM1_CH2 | TIM1_CHIN
PB2 - . - - . ; - -
PB3 S-S . TIM2_CH2 | UART1_TX | TIM2_CH3 ; TIM1_CH1 | TIM2_CH1
PB4 Slngc“&'gﬁ’ TIM3_CH1 - UART1_RX - TIM17_BKIN | TIM1_CH2 | TIM2_CH2
PB5 ST’2'1S—1M§§V TIM3_CH2 | TIM16_BKIN MCO ; ; TIM1_CH3 | TIM2 CH3
PB6 UART1_TX | 12c_scL | TM16.CH - TIM2_CH1 ; - -
PB7 UART1 RX | 12C_SDA T'M17N—CH1 ; UART2 TX ; ; ;
PB8 - 12C_SCL | TIM16_CH1 - UART2_RX ; - -
PBY - 12C_SDA | TIM17_CH1 - TIM1_CH4 8?322__’\\]/338/ ! - -
PB10 - I2C_SCL | TIM2_CH3 - UART3_TX Szgz—_sglf/ ! - -
PB11 - I2C_SDA | TIM2_CH4 - UART3_RX ; - -
R T A I
PB13 Szgz—_scﬁ'((’ ' SIE'SZZ—_'\Q/:EE’ TIM1_CH1N 35'822—_"\‘/383/ ' STZ%EI\_ASDSI/ I2C_SCL | TIM1_CH3N | TIM2 CH1
PB14 S|‘2P|522__'\|<|/:?:(|2/ STZ%—Z'\_"SOS V| TIM1_cHaN SZ'SZZ—_SCC}L(’ ! 32'822—_"\‘,383/ "1 12c_spA | TIM1_CH3 | TIM1_CHA
PB15 Slrz%_z'\_ﬂsog V 35'822—_"\‘5‘85/ "1 TiM1_cHaN SIZP'SZZ—_“:/:ES’ Szgz—_scﬁf/ ! ; TIM1_CH2N | TIM1_CH2
DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 23
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SHE SO ke

#* 4-4 PC i 1 ThREE H] AFO-AF7

Pin AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PC13 - - - - - - TIM2_CH1 -
PC14 - - - - - - TIM2_CH2 -
PC15 - - - - - - TIM2_CH3 -

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 24



http://www.mm32mcu.com/

S1E U B R TRE

& 4-5 PD Ui 1 Y)RE R A AFO-AF7

Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PDO UART3_TX | 12C_SDA ; ; - ; - -

PD1 UART3_RX | I2C_SCL ; ; - ; ; -

PD2 - - - - - - - -

PD3 - - - ; - ; ; -

PD4 - UART2_TX | TIM2_CH3 35'822—"\'533/ ! - ; - -

PD5 - - ; - - ; - -

PD6 Slggi'\,f,:gg/ TIM3_CH1 | TIM1_BKIN | UART2 RX | TIM1_ETR | TIM16 CH1 | TIM1_CH3 COMT—OU

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com 25
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A

5 S,

I

51 WA
FRAEHEI B, BT A BA VSS R,

511 HAFHEE
T 51 S o 1 7 B R T ) B-1s

296610

Bl 5-1 5] I S Bk

512 5|H#mANBE
B1 FE_E465 LR (0 807 SR T B 5-2.

(ﬁm
m%)
o -

5-2 51 A U

DS_MM32SPINQ7_ver1.0 www.mm32mcu.com
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513 ftEHFR
Fer it % T E 5-3.

VDD
I vbbo |
11213
[} Regulator >
General U % 10 Co.re. \ogip ‘
5% 100 nF —— 10 0o rts[ 3| logic (CPU, digital circuits
+1x47uF [ P 3| circuit and memory)
VSS
11213 [ | -
VDD
*ﬂg | :
1 Analog circuits
10nF +1pF —— -
M ADC (Oscilltors, PLL, etc)
| VSSA

Kl 5-3 ik %

5.1.4 HRHEFEIE
BIB_E L RE 7 SR T R 544,

O

\/bba

Kl 5-4 AL AR T %

5.2 xR KBEME
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% 5-1 MR

IS B i R “ Xt A KBUEE” FI13R (R 5-1. R 5-2 1 K 5-3) gl
e, WTRes SRR AR . X B R4S tH BRI oR B, JF AN RRAE L 2%
PER A ThREMERAE IO IR . SR TARE BB T 2R S R 5E 4

Symbol Description Minimum Maximum Unit
Voo Vssy External main supply volta%e (including Vopa and 03 55
Vssa)V \Y;
ViNG) Input voltage on other pins Vss-0.3 Vbp+0.3
1. FrAEMHIE (Vop, Vopba) Fith (Vss, Vssa) 51 I AUUE 24 3% B B/ S0 VR v BB N ) L R

% 5-2 HREE

E.
2. WTURLHEAE VIN FIRKIE. ARAVFIIRAEANBRENGFR, HZR TR,

Symbol Description Maximum Unit
lvopovopal™) Total current through Vbo/Vopa power pins (supply current)(") +120
lvssvssall) Total current through Vss/Vssa ground pins (outflow current) () -120
Output sink current on any 1/0O and control pins +25
o Output current on any I/O and control pins -25 mA
NRST pin injection current 5
lINg PIN (2)) ——
HSE OSC_IN pin injection current 5
Y1INJ PIN) (6) Other pins injection current ©) +25
1. TERVMTEERA, A FHEIE (Vob. Vopa) AL (Vss. Vssa) 5l IR £ 7452 2140

FLI o

2. SEHRRIEFEL AL ZITA /O AHEHI SN, S iR — EARTESE S I I LQFP
BB P E L A R 5| BITA) E

3. RIFENHIS TSRS RE .

4. RO ETEEMVEN, FAHEKTI8E KR KERN A< RA TEREN.

5 Y ViN>Vopall, /A ERENER; 2 VINS Vss B, &7 RATENHET. A5 BH In
PIN) o

6. HEZMRAFBAEEENBIRE, Zhng ceino B8O E S T 15 FE BRI E LI (RS
B HIgsEz M.

53  TLTYE&H
5.3.1 BAIIE®M
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* 5-3 M AR

Symbol Parameter Conditions Min. Typ. Max. Unit
fHCLK Internal AHB clock frequency - - - 72
frcLk2 Internal APB2 clock frequency - - - 72 MHz
frcLki Internal APB1 clock frequency - - - 72
Vbb Digital circuit operating voltage - 2.0 3.3 5.5
Analog circuit operating voltage
Vv (Performance is guaranteed) Must be the same as 2.5 3.3 55 v
DDA Analog circuit operating voltage Vob(" 20 i 25
(Performance is not guaranteed) ) )
Power dissipation
Po Temperature: Ta= 85°C® LQFP48 - - TBD mw
or: Ta= 105°C@
Ambient temperature (industrial o
. level) - -40 - 85 C
A Ambient temperature (extended ) 40 ) 105 oC
industrial level)
Junction temperature(®) ) -40 ) 105 oC
(industrial level)
T Junction temperature(®
- -40 - 125 °C

(extended industrial level)

1. #UE AR EAT IR Voo A1 Vopa it L, 76 - HRIIEH#E#AE], Voo Ml Vopa 2 0] % 1

£ 300 mV [ZE5.
2. WR TABAK,

R Ty AN Tomax, W SCVFE i H0 Po $UfE .

3. ERURMINEFEHBAVRE T, REToANEE Tomax TaT LAY RBIXAEH

5.3.2 _LHEMEBERNKTESRLE
Frh s S BURTE T 5-3 — I TR &0 F IR e

K 5-4 - BRI RN AR SR

Symbol Conditions Min. Typ. Max. Unit
Vbp rise time tr 1 - o
tvbp us
Vop fall time tr 400 - o
Vi® Power-down threshold voltage - 0 - mV

1. HZRaiPbE L, AEE
2. A E5H Voo B ARG LN BOE BT M e BB BRI REA S Il L5
3. AR AT LAREE B, BT EHERE OV .
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K 5-5 b H5ha Tz

5.3.3 R E AL eI 5 I L
TRPAH IS HUEKIEF 5-3 5 HIOFF R E TR Voo £ HLE TR H .

%K 5-5 PR AR R IR AR B

Symbol Parameter Condition Min. | Typ. | Max. | Unit
PLS[3:0]=0000 (Rising ) 18 i
edge) )
PLS[3:0]=0000 (Falling ) 17 )
edge) '
PLS[3:0]=0001 (Rising ) 21 )
edge) )
PLS[3:0]=0001 (Falling ) 20 )
edge) )
PLS[3:0]=0010 (Rising ) 24 )
edge) )
PLS[3:0]=0010 (Falling ) 23 )
edge) )
PLS[3:0]=0011 (Rising ) 27 i
edge) )
PLS[3:0]=0011 (Falling ) 26 )
Level edge) .
. PLS[3:0]=0100 (Rising
selection cE)fI edge) - 3.0 - v
VpvD programmable —— -
voltage PLS[3.0];3;2)O (Falling ) 29 )
detectors 51 §[3:01=0101 (Rising | 23 )
edge) )
PLS[3:0]=0101 (Falling ) 392 )
edge) '
PLS[3:0]=0110 (Rising ) 36 i
edge) )
PLS[3:0]=0110 (Falling ) 35 )
edge) '
PLS[3:0]=0111 (Rising ) 39 )
edge) '
PLS[3:0]=0111 (Falling ) 38 )
edge) )
PLS[3:0]=1000 (Rising ) 49 )
edge) '
PLS[3:0]=1000 (Falling ) 4.1 )
edge) '
DS_MM32SPINQ7_ver1.0 www.mm32mcu.com
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Symbol Parameter Condition Min. Typ. | Max. | Unit
PLS[3:0]=1001 (Rising ) 45 i
edge) )
PLS[3:0]=1001 (Falling ) 44 i
edge) '
PLS[3:0]=1010 (Rising ) 48 )
edge) )
PLS[3:0]=1010 (Falling ) 47 i
edge) )
Power-on
VPOR/PDR reset - - 1.65 - \%
threshold
Vhyst_PDR hy;(Ee)rEsis - - 30 - mV
TrsTTEMPO®R) dﬁreast;tn - - 3 - ms

#* 5-6 NEMSIREE

1. PR R e T ORIE 2= /N BB VeoRriPDR-
2. HBHRIE, AFELF R,
T SRR AT O B (POR B4 IHT P R HIACHS 55 —A> 10 B (21

534 WERZSEHE
FERAL BB HURKIER 5-3 51 H IR SHERE TR Voo £EH #E Tt E .

Symbol Parameter Conditions Min. Typ. Max. Unit
Built-in voltage o o
VREFINT reference -40°C <Ta<105°C - 1.2 - \Y,
ADC sampling time
Ts_wefin | when readout build-in - - 11.8 - us
voltage reference

1. SRR I )l i S b ) 2 AR 2

5.3.5 {tE AR

HIGLTHFE 2 Z P S HOM R R LR G 48 br, RESHMFE RO LIERE. HEEE. 1/0

SURMMI SR 77 SRR E . TAEMR . /O BN 2 . B3 16 17t 2 v 1 7 B L

BT AR5

AT I P EAT T R R RE N B, HORAEPAT — R A AR

FEL YL K

TR H &AL TR B

o JIARI IO SR TR, IHEED —ANEEHEF E—Voo 3 Vss (EHED .

o JITARISMBLHAL TRIIRES, BRAFREI B .

o  Flash fEf# % 07 F I A1 A 2] fuok BUAREE (0 ~ 24 MHz I O MR, 24 ~
48MHz By 1 NEFREJE ], 48 ~ 72 MHz B 2h 2 NMERFARD .

o IRATHINAEIT . I RIS : frek = feoLka = froka.
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T T84 T BE 2 20 e BN bR 2 ) P i BE L

TRPEHNSE, MR 5-3 51 RMEHEE T A Voo At T IS

R 5-7 IBATHEUT 1 SR L IR AR

Typical Typical
Symbol | Parameters | Condition fHﬁLK All peripherals enabled All peripherals disabled Unit
(H2) | 40°c | 25°c | 85°c | 105°C | -40°c | 25°C | 85°C | 105°C
72M 16.26 | 16.22 | 16.30 | 16.19 | 10.15 | 10.12 | 10.20 | 10.10
48M 12.38 | 12.35 | 12.32 | 12.30 | 8.31 8.27 | 8.25 8.24
24M 7.81 7.74 | 7.72 7.71 5.78 5.70 | 5.68 5.68
8M 264 | 262 | 2.64 2.67 1.96 1.94 | 1.96 2.00
Supply Internal
Ipb current in clock 4M 1.99 1.98 | 2.01 2.03 1.61 160 | 1.63 1.63 mA
Runmode | source o ™1™ 51 | 119 | 121 | 125 | 1.02 | 100 | 1.02 | 1.06
™ 0.81 0.79 | 0.81 0.84 0.72 0.69 | 0.71 0.75
500K 0.62 | 0.59 | 0.61 0.64 0.57 0.54 | 0.56 0.59
125K 047 | 0.44 | 0.46 0.49 0.46 0.43 | 0.45 0.48
% 5-8 MEHRAR T 1) S0 7Y oyt v 6
Typical Typical
Symbol | Parameters | Condition le-(I:LK All peripherals enabled All peripherals disabled Unit
(H2) T 400c | 25°c | 85°c | 105°C | -a0°C | 25°C | 85°C | 105°C
72M TBD | TBD | TBD TBD TBD | TBD | TBD TBD
48M TBD | TBD | TBD TBD TBD | TBD | TBD TBD
24M TBD | TBD | TBD TBD TBD | TBD | TBD TBD
8M TBD | TBD | TBD TBD TBD | TBD | TBD TBD
Supply Internal
Ipb current in clock 4M TBD | TBD | TBD TBD TBD | TBD | TBD TBD mA
Sleepmode | source ™o\ ™" 7gp | TBD | TBD | TBD | TBD | TBD | TBD | TBD
1™ TBD | TBD | TBD TBD TBD | TBD | TBD TBD
500K | TBD | TBD | TBD TBD TBD | TBD | TBD TBD
125K | TBD | TBD | TBD TBD TBD | TBD | TBD TBD
K 5-9 (E IR R i S A fe K i ey #E)
Typical
Symbol Parameter Conditions Unit
-40°C 25°C 85°C 105°C
Supply currentin | Enter stop mode after reset, 70.22
stop mode Vpp=3.3V )
Supply current in Enter deep stop mode after
Ioox deep stop mode reset, Vpp=3.3V 1.67 WA
Supply current in IWDG disabled 0.38 0.41 0.62 1.49
standby mode

1. 1O RE NERHIN

DS_MM32SPINO7_ver1.0
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Typical standy mode current consumption vs.
temperature, Vpp = 3.3V

1.60
S 140
§ 120
S 1.00
£
3 0.80
[
S 0.60
E 0.40
5 0.20
O

0.00

-40 -20 0 20 40 60 80 100
Temperature °C
5-6 FRpALIE N 82 AR FEAE Voo = 3.3V I SR AIXFLE
B SN

W EAME K TR AES T R, MCU 1 AR T -
o JITAM 1O SIUHHA TN, FERE —ANHEHEF E—Voo 8 Vss (EHED .
o FITERIAMEHEIAL T OCHIIRAS, BRAEREIIVEEA .
o B R E I W B T RE T AR
— KM BT SN I B
- RIFRE =AM
o PRIE AN VDD it LR SRS TR 5-3.

#* 5-10 N E AN LR AE V)

Symbol Parameter Bus Typical Unit

CRC 0.95

GPIOA 0.55

GPIOB 0.56

GPIOC AHB 0.52

GPIOD 0.54

Ibp DMA 21 uA/MHz

HWDIV 1.2
TIM1 8.2

TIM14 2.0

TIM16 APB2 27

TIM17 2.8
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Symbol Parameter Bus Typical Unit

SPI1 5.7
UART1 438
SYSCFG 0.2
MCUDBG 0.2
COMP 0.4
EXTI 0.1
ADC 4.1
TIM2 5.8
TIM3 4.4
UART2 5.0
UART3 5.0
SPI2 APB1 5.7
IWDG 0.6
12C1 6.8
WWDG 0.2

1.  fHclk = 72MHz, fape1 = fHolk/2, fapB2 = fHeiks BEANIME TS R BCAERIME -

AT AR X e I ]
RS M RN R AE A B Bl HSI BB B AT 2 o eI P A I B A 24 i
I3RS 5T E -

o EHLERAFHULEL: I BRI IRY 4
o MR ANl 2 N W MR IS T 5 P £ T B BT A 18 ) 2 A6 P 2 S5 P2 A 4

HUR AT 3% 5-3 8 AR EAS 5.

2R 5-11 (IR FEAE A R e [s)

Symbol Parameter Conditions Typical | Unit
twusLEEP Wake ur%zjoem sleep System clock is HSI 3 cycles
Wake up from stop
twusToP mode (regulator is in System clock is HSI 1 ps
Run mode)
Wake up from deep
twubeepstop | stop mode (regulator System clock is HSI 14 us
is in low power mode)
twustosy | VeKe “pn:rg’drg standby | p\wR.>CR[15:14] = 0x1 | 484 us
twustomy | VaKe “pn:god"; standby | p\wR.>CR[15:14]=0x2 | 425 us
twustosy | e UP fTom standby | pyyR >CR[15:14] = 0x3 | 363 | ps

DS_MM32SPINO7_ver1.0
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5.3.6 AMEBT BRI
3K 19 418045 35 VB 7= A2 1 R S A P P B e

g M RE S BORAE A AN S B SR I B RN A, PR IR A F e T A
AR

K 5-12 [EE AN P R

Symbol Parameter Condition | Min. Typ. Max. Unit

User external clock

fHsE_oxt source frequency(!) ) ) 8 32 MHz

OSC_IN input high level

VHSEH voltage 0.7Vobp - VoD \Y,

VHSEL osc Nvg?aus EI)ow level Vss - 0.3Vop \Y,
OSC_IN high or lo

tw(HSE) - tim(la%) W 15 - - ns

1. A RIE, AEE K.

VHSEH
90% )
| | |
10% P! I I
VHSEL | : : :
WHSE), NHSE) "tw(HSE) : t(HSE) |
x n . ‘ \
- THSE —
< IL
External clock source | fHSE_ext |OSC_IN T
L =

5-7 A8 e I et PR 2 AL P P

A5 P — A A W BV TR A 7= A P e T A/ SR B

EE AN (HSE) AT LM —A 4 ~ 24MHz [ 5 4 W 2 IR 25 1 F FRIR 3 2 7= 2
AT TS S B R BT R R A i SR AN e 3, R £ A R VR AN 45 2 1
ghI . FERL R, USRS A G R A A 6 R AT e M SR HR G AR 00 SR, DAY R R
B BB RRE R (A A ORISR A IS O, HEL RS, SR
A7) R
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H R

F# 5-13 HSE R a4t D@

Symbol Parameter Conditions Min. Typ. Max. Unit
Oscillator 2V<VvDD<3.6V 4 8 12 MHz
fosc_IN f @
requency 3.0V<VDD<5.5V 8 16 24 MHz
Feedback
Re resistor 4 ) ) 1000 ) kQ
Support crystal fosc_IN =24M Vpp=3V - - 50 Q
serial
ESR impedance
(CL1 CL2(3) is fOSC_lN =12M VDD=2V - - 120 Q
16pF)
fosc_IN =24M ESR=30
HSE current -
2 : Vop = 3.3V, CL1CL2® is - 15 - mA
consumption 20pF
Oscillator
gm transconductan Start up - 9 - mA/N
ce
tsu cHse» ©) Startup time Vop is s & - 3 - ms
1. EIRSS RS R B R A S R 45
2. HZGEIHhAEH.
3. WTF Cu M Cre, BEUVUEHSRER. HESS ST (BLBMEN) 5pF ~ 25pF Z (B 1)%
AL, JEPGART A EOR P B EHEIRSS . BE Cu Al Co BAMHIFASE. s s
LA CL1 A CLo M ATH A A BRI S . ik Cu M1 Cla i, PCB AT MCU 5| I %
PUNZEREIEN (AT DU i 5| 1 5 PCB MBI LA % 10pF 1fi1)
4. FXBARK Re HEFEAE, R0 AT DI G 7R SR PR BT T A B T A 1 () R AR AR, XA IA B
TR R E LR A T, H2, W MCU 2N AHTEERS I AR, Bl
B T AR AN S HCE Bt X
5. tsuse) JABITE, ZMNEAHIEE HSE JriaillE, ERERRER 8MHz JRFX B,
EABUE R — MR R R e LIRS 2], T ] RE R A i3 v i A R i AR A e K
ik
s ~_cu ‘
a | ‘ R OSC_IN fuse
T ] L] %—b—»
] O w3 il
0SC_OUT

*ZH4 R R =510KQ R_ =510Q

860676

5-8 {31 8MHz & [ L 7Y 3

5.3.7 AIBE B IRIFHE
T PO SR S P PR R A e R S AR P RS
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BEAE (HSD iR

F 5-14 HSI % a5t @)

Symbol Parameter Conditions Min. Typ. Max. Unit
fHsl Frequency - - 8 - MHz
Ta=-40°C~
ACChs: HSI oscillator 105°C 25 - *2.5 %
deviation Ta=25°C 1 _ 1 %
HSI oscillator
Tstab(HSI) startup time - - - 20 us
HSI oscillator power
Ioo(Hsi) consumpticpm ) ) 80 ) WA

1. Vop=3.3V, TA=-40°C~ 85°C, [&3E45%400H.
2. HTHRE, AR,

RIFEAI (LSD RHR
% 5-15 LS| Rz adstt O

Symbol Parameter Conditions Min. Typ. Max. Unit
fLsi@ Frequency - - 40 - KHz
LS| oscillator startup
(3) - - -
tsu(Lsl) time 100 us
LSI oscillator power
(3) - - -
—— consumption 0.26 WA

1. Vob=3.3V, Ta=-40°C~ 85°C, FRIE4% 500 .
2. HZEITEEH.
3. R, RN,

5.3.8 PLL #
PLL B4 AR &P fore in A fre out Z[B] SR RN

A1

fPLL_IN — fPLL_O ur
PLLDIV[2:0] +1 PLLMUL[6:0] + 1

PLLMUL[6:0]. PLLDIV[2:0] #& PLL 45455 i ds A%t 53 S 14 53 4 be v 8
TR I S B A0 PR R A R R A AR A AR 3

% 5-16 PLL @

Symbol Parameter Conditions Min. Typ. Max. Unit
fPLL N PLL input clock® - 4 8 24 MHz
PLL input clock duty ) ) o
DpLL_IN cycle 20 80 %

DS_MM32SPINO7_ver1.0
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Symbol Parameter Conditions Min. Typ. Max. Unit
fuco VCO output clock - 80 - 200 MHz
frLL_ouT PLL output clock - 40 - 100 MHz
PLL current
IpD(PLL) consumption - - 1550 - uA

1. A RIE, AEE K.
2. R4 PLL A% B A I B A0 AR BOR PRIIE feLe_out A&T- Fo ¥ % i i B A

5.3.9 fAEaFE
% 5-17 Flash 774248k
Symbol Parameter Conditions Min. Typ. Max. Unit
trog | Pt PTOSrAMMINg - 1315 1545 | ps
Page (1024 bytes) )
tERASE erase time 4 6 ms
tve Mass erase time - 30 40 ms
Read mode
40MHz 2 mA
Iop Supply current Write mode 1.2 mA
Erase mode 0.6 mA
3 5-18 Flash 771 #% 77 iy FECHE (A7 HA R (D)
Symbol Parameter | Conditions Min. Typ. Max. Unit
NEND Endurance 100000 - - Cycles
Ta=105°C 10 - -
Data _ aro
Tor retention Ta=85°C 20 - - Years
Ta=25°C 100 - -

5.3.10 EMC #¥tE
U DN R AL 7 S IR 5 5 VAl I SRR E AT KA

hAEtE EMS CFRBESURYE)

YIS T ANME RIS AR GEE 1O 5 AR 2 A LEDD , MR S itiin 1 Fh i

TIHES AR, LED INERE R T HAR 4.

o HELIH(ESD) CIEF RIS FEINFIFTA A4 51 , BERRAEThRTH. IR
4 IEC 61000-4-2 H5ifE

e FTB: it 100 pF [y s %8 [A VDD F1 VSS jitiin— s BB as s s (IEFD , HH
RADhEEVEF. 2T 5 IEC 1000-4-4 BrifE.

O AL AT e RGWRE IEFHRAE . MRS R AT R R
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% 5-19 EMS it

Symbol

VFESD

Parameter Conditions Level/Type
- . . Vop = 3.3V, Ta= +25°C,
Volt limit lied t Ie} ’
ottage Imp appled 1o any VO PN, |- ¢ k= 72MHz. Conforming 2A

resulting in malfunction

VFEFT

to IEC61000-4-2
Fast transient voltage burst limits _ — 4oE0
to be applied through 100 pF on Voo =3.3V, Ta=+25 C oA
VDD and VSS pins to induce a frcLk = 72MHz. Conforming
functional disturbance to IEC61000-4-4

BT SRR 4 DLBE G e 75 1K ] R

ERTE AT EMC VTP AIRAL, R AE SR S IR B i g AT 1K NOZIE R, 1P
EMC TERES P AT AR MRS DA DG . IR, B P o 3R seqT EMC ik, 3F
#4175 EMC A K AENHL

BRI

B ROVAE b A FE PR B R R, G

o WEBIRMRR T A

o EAMAUKEANL

o ORBEMURBIIIN (Pl

R W WHIRM CEAMYE AR B gin) , WLl A TR/ NRST E5IA—
R LA e s e TINS5 = o R 19K S R T

FEREAT ESD M, AT LA H BT 2R ) s BRI O b, Al B A s 1R
W7, B 7R BN BABT L R A AN TR R AR

5.3.11 ThRgtE EMS (RS EURE)

BT =AARFEMIR (ESD, LU, F %552 Sl 77k, b ik 47 58 BN LA vk i &
Fty P AR 7 T P

A (ESD)

R AN T BRI 42 16— b el /i — S Bkt G 0 % 9T 6 5B
FES BN S8 EAEE BB E A% (3 )7 x (n+ 1) fedis D o XA RS
JEDEC JS-001-2017/002-2018 #nifE o

SRy
N T PSR BIERE, 5 EAE 6 MRS BHEAT 2 A EAMY B ARSI
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o CNEAHVESIM, AROUEIEARER At .

o ERANMEA. FHAIAIECE R VO S EVENEBR . XA S EIAJESD78E £k
LS R B AR U

XK % EIAMJESD78E IC latch-up AR

% 5-20 ESD & LU i

Symbol Parameter Conditions Maximum | Unit
L Ta = 25°C, conforming
Electrostatic discharge voltage g
VESD(HBM) to ESDA/JEDEC JS- +6000 \Y
(Human body model) 001-2017
g Ta = 25°C, conforming
Electrostatic discharge voltage ’
VESD(CDM) . } to ESDA/JEDEC JS- +2000 \Y
(Charging device model) 002-2018
} Ta =105°C, conforming
ILu Latch-up current to JESD78E +300 mA
5.3.12 1/0 % ¢
P SN R
BRAERE Ui, TR SECR IR L 5-3 MAMER S Fra M /0 b 1 #2 He A
CMOS.
& 5-21 110 F ARk
Symbol Parameter Conditions Min. Typ. Max. Unit
Vi Low level input voltage 3.3V - - 14 \%
Vi Low level input voltage 5V - - 2.1 \%
VIH High level input voltage 3.3V 20 - - \Y
ViH High level input voltage 5V 2.8 - - \%
Vhy Schmitt trigger hysteresis () 3.3v 0.50 \Y
Vhy Schmitt trigger hysteresis () 5V 0.60 \Y
likg Input leakage current @) 3.3V - 0.0001 - A
likg Input leakage current ) 5V - 0.0001 - A
Weak pull-up equivalent _
Rpu resistor (3) 3.3V VIN=Vss - 50 - kQ
Weak pull-up equivalent _
Rpu resistor @ 5V ViN=Vss - 50 - kQ
Weak pull-down equivalent _
Rpp resistor ©) 3.3V ViN=VbD - 50 - kQ
Weak pull-down equivalent _
Rprp resistor @ 5V ViN=Vss - 50 - kQ
Cio I/O pin capacitance - - - 1 pF

1. G EEA, AEE Pk,
2. WRAEARAR SR B i AR, U PR AT RE T SRR
3. LRAIFHIHLBHZ poly HLFH.
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4.

b A T RIEXT R CS=0 A

4 IR B LU
GPIO (i F iy N/ i 1) m RAMR S B4 HE 2008 £20mA HL AL
FEFH PR, 11O I E H A U CRIE IR B AN eI 2 5-1 45 H I 4 o0] fi R BE A

Fifi 11O %t A Voo F3REUPI SR, Jn k- MCU 7E Voo F3REUIfKIZ AT FLIA,
AR 4 5 R AE (i Ivops
BT 1O S WU FE M Vss Lt Bt A, B MCU 7E Vss i FI B KisfT L
T ARG I AN B RHE A Ivss.

i R
BRARFE AT, TRV K S HOE AL AR A VDD i LA 538 5-3 AR PHI RS

B FrA 1O B D #R /&M% CMOS .

% 5-22 %t W R Rr
SPEED[1:0] Symbol Parameter Conditions Typical Unit
VoL Output low voltage o= 6mA 0.16
Output high = ’
) VDD=3.3V
VoH voltage 3.1
1" VoL(M®) Output low voltage llo|= 8mA 0.2
(50MHz) 2)3) Output high VDD=3.3V
VoH voltage 3.05
(2)(3)
VoL Outgt;ttpl:zvtvr:/i::age ll10]=20mA., 0.57
(2)(3) VDD=3.3V
VoH voltage 2.62
M
VoL Outgl:ttpl)czjvtvr:/izlr:age llio]= 6mA. 0.31
(2 VDD=3.3V
VoH voltage 2.93
10 VoL(M®) Output low voltage o= 8mA 0.42
(2MHz) VoH @) OUtplltJt high VDD=3.3V 279 v
voltage
(2)(3) -
Vou O“tgttt:)‘:]"t"r:’i::age llio|=20mA.,
(2)(3) VDD=3.3V -
VoH voltage
M
VoL OUtgL;tt:;Vtvr:/iZ:age llio]= 6mA., 0.31
2 VDD=3.3V
Vor(@ voltage 2.93
01 VoM@ Output low voltage lliol= 8mA 0.42
(10MHz) @3) Output high VDD=3.3V
Vo voltage 279
(2)(3) -
Vou Oulpulow e | oj=20ma,
(2)(3) VDD=3.3V -
Vo voltage

1.

ORI ho M AURZGEEZR s 1 X i KBUEE, [ o IS (FT A 110 BN
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PR ANBE

Aid Ivss.

O R BT o WA UG 28R h 45 AR B KBUEE, A o BLEAT YT /O AN

2.
BHIED AggE vop.
3. HZEEIHhEH.

i N S AR ) S SO A T T A R s

FRARREIUEET, RS S HOR M RPA SR A i H R A 5K 5-3 ISR IR AT 21

F 5-23 /0 xR DRE)

SPEED[1:0] | Symbol Parameter Conditions | Typical | Unit
ti10)out Output fall time 4.4 ns
i trao)out Output rise time 4.4 ns
10 ti10)out Output fall time CL = 50pF 10.9 ns
tr(10)out Output rise time VDD=3.3V 10.6 ns
ti(0)out Output fall time 10.9 ns
o trao)yout Output rise time 10.8 ns
1. /O ¥ D EE v LUl MODEX[1: 0] BtE. AN S%F A% GPIO i N B H 17
AU .
2. RKIFAERE 5-9 HE Lo
3. HIBHEE, AEEAERIER.
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90%

10%

External output
load is 50pF  tr (I0)out re—

|
| |

tf (10)out

< T >

If ((tr + tf) < 2/3)T, and duty cycle is (45 ~ 55%)
when load is 50pF, can achieve maximum efficiency.

5-9 1/0 ZZiiks 1k

5.3.13 NRST 3 s

NRST 5| AR CMOS T2, "&iE# 7 — M AREWTIT I LR, RPU.
BRARREI U, SRS IS HOR M RPA SR AT VDD i H R T &K 5-3 RIS

#,
# 5-24 NRST 5| Jiks 1k
Symbol Parameter Conditions | Min. Typ. Max. Unit

ViLnrsT) (D NRST input low voltage VDD=3.3V - - 1.4 \Y,
ViHNRsT) (D NRST input high voltage VDD=3.3V 2.0 - - \Y;

NRST Schmitt trigger _
Vhys(NRST) voltage hysteresis VDD=3.3V 0.6 \%

Weak pull-up equivalent _
Rpu resistor @) VIN= Vss - 50 kQ
VFnRsT) (D NRST input filtered pulse - - . 1.0 uS
VnrnrsT) (| NRST input not filtered pulse - 4.0 - - uS

1. HEHHRE, ARSI,
2. EFATNHHBHZE MOS HH.

DS_MM32SPINO7_ver1.0
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External reset circuit " _oe==aq_ v
,/' ~ DD
1’ N
/ \\ R
! \ (2) PU
/ “NRST 4 Internal reset
! ’ 4 L — Filter —l>—>
R :
R | 0.1pF !
\
\ J_— I ,"
\\ - - y)
(N R4
. ”,

5-10 Z K NRST 5| IR
1. BN RANTHLFEEN.

2. HPRARIE NRST 51K AL BEISIC TR 5-24 hAIH IE K Vie wesT BUF, &N MCU A
REF3 2 2 AL

5.3.14 Timer &R} 2845k

RIS E BRI

AR N E R hae g | Chrd bese, NIk, SRR, PWM Bt IR PEERS,
Z W/ 5.3.12 1/O 3 R

% 5-25 TIMx @ 4k

Symbol Parameter Condition Minimum Maximum Unit
- 1 - tTiMxCLK
tres(TIM) Timer resolution FTIMKCLK =
79MHz 13.89 - ns
External clock - 0 -
fext frequency of f1 = MHz
channel 1 to 4 ;“ZA)R;LHKZ 0 72
ResTim Timer resolution - - 16 bit
{COUNTER 16-bit counter - ! 65536 tIMsGLK
period fTIMxCLK =
7oMHz 0.01389 910.2 V&
Maximum - - 65536*65536 | triMxcLk
possible
tMAX_COUNT counter value _
(TIM_PSC fT;";ﬁHKZ - 59.7 S
adjus %)

DS_MM32SPINO7_ver1.0
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Symbol Parameter Condition Minimum Maximum Unit
TIM maximum
IMAX_IN input frequency ) ) 144 MHz

1. BOHRIE, AL

5.3.15 @0

12C BEO%
BRARRF R, NRA S ECR M AR, fecuk A VDD At B ERF 4% 5-3
25 = 15 3

12C #MFF A brdE 12C HBE B, (AALTNR: SDA M1 SCL A& “H” #ITR 5 M,
M E AT, 25| HEA VDD Z [Elf PMOS B, (BATSRAELE

12C RS T R, A RN Z N IIRES I (SDA Rl SCL) HIRHETER, Z I/
i 5.3.12 1/0 i 1k

# 5-26 12C 045t

Standard 12C(" Fast mode 12C("
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw (scLL) SCL clock low time 8*tpcLk - 8*tpcLk - us
tw (scLH> SCL clock high time 6*tPcLk - 6*tPcLk - ps
tsu <sbA) SDA setup time 2*tpcLK - 2*tpcLK - ns
SDA data retention
(3) _(4) (3) -(4)
th(sba) time 0 0 ns
t .
r (SDA) SDA anq SCL rising ) 1000 ) 300 ns
tr (scLy time
tr (spa SDA aqd SCL fall ) 300 ) 300 ns
tr <scLy time
tvaaT)®) Data valid time - 6*trcLk - 14) - 6*tpcLk - 0.3¢4) us
Data valid
(6) - * -14) - * - (4)
tvd(ACK) acknowledge time 6*trcLk - 1 6*trcLk - 0.3 Vi
Start condition hold N N
th sTAY ti 8*trcLk - 8*trcLk - us
ime
tsu <sTA) Start Cort]icr'];tleon setup 6*trcLK - 6*tPcLK - us
tsu (sTO) Stop Cor:icinfleon setup 6*tPcLk - 6*tpcLk - us
Time from Stop
tw (STO:STA) condition to Start 5*tpcLk - 5*tpcLk - us
condition (bus idle)
Capacitive load of
Co each bus 4.7 ) 1.2 ) pF

1. WRIHRIE, AEA IR,

2. NIBEIRRAERLR 12C MR RAIE, fecika MUK T 3MHz. AiAEIHRIEE 12C 15k S,
freLk1 AR T 12MHz.

3. 7E SDA # A 0.3Vop Z 0.7Vop FIAE WEHE 2 8, #ifk SCL 7E F FF# T FEE] 0.3Vop AR,
R N TIENE SCL T FRRRFEHI#E, Rz &E SCL MERE = H-F (Vop) 2 0.3Vop 1Y
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I TR RAE N SDA HE A X+ SCL IAEIR .

4. SRR A K thispa) FT LA 3.45 us F1 0.9 us, {HAAZILE tvapan)ER tvdack) IR
fE/N—ANEET TR DCY B IE K SCL 155 AR AT A (twiscww) B4 00 2500 & L K AR
AR B EA T SCL,  TIHICHE 7E R T 2 11 06 04 32 S I [ 2 BT A6 28

5.  tvdoaT) = M SCL LOW | SDA %ii th # i 15 5 (17 Bf 8]

6. tvdack) = M SCL LOW ZI| SDA % th #1iAE 5 i B[]

Voo
4.7KQ 4.7KQ
100Q
o . AVAVAY. SDA
12C BUS
100Q
° VNV scL
mm=—————- 1
ti (spa) | tr (spa) tsu (spa)

70%
30%

70%
30%

9" clock

tw seLw

*+ SDA

«+SCL

9" clock

,,,,,,,,,,,,,,

Bl 5-11 12C S 2833 ik A s i (O

1. MELEET CMOS H-F: 0.3Voo 1 0.7Voo.

SPI # 055
BRAERE ML, FRAH IS ER M ARSI E, feoikx SR A Voo i HLHL R ST & 3£ 5-3 1)
AN E152].

BN B E AT B (NSS. SCK. MOSI. MISO) [fIE s, S0/ 5.3.12
11O i L4515
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% 5-27 SPI FE@

Symbol Parameter Conditions Minimum | Maximum | Unit
fsck SPI clock Master mode - 24 MH
z

1/te(sCK)) frequency Slave mode - 12

tr(sck) SPI clock rise time Load cap1asc:‘|)t: nee: C = - 6 ns

tiscK) SPI clock fall ime | -08d capacitance: C = - 6 ns

15pF
tsunss)!) NSS setup time Slave mode 10 - ns
thinss)(!) NSS hold time Slave mode 10 - ns
tw(sckr)) SCK high time - te(scky2-6 | tesckyz+6 | ns
tw(sckL)(! SCK low time - te(sckyz- 6 | tesckyz+6 | ns
Master mode, frcLk =
tsugmn™ Data input setup | 48MHz, prescaler = 2, 15 - ns
time high speed mode
tsucsn(M Slave mode 5 - ns
Master mode, frcLk =
taow() Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode

th(s)M) Slave mode 5 - ns
¢ Data output valid Master mode (after ) 15 ns

v(MO)1) time enable edge)

t Data output valid Slave mode (after ) 15 ns

V(SO time enable edge)

HZR AT

B/ IME AR WE i R /M ], R R IR R 3RS 200 (K ORI 1)

/AR 7R R A R /N 8], B K AE R R E s 2 BT BHAS IR ORI 1]
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NSS inputx

tsunss) |

|

: tw(sckH)
CPHA=(0 | tw(sckL)

|

|

SCK input

CPOL=1

taso) 4¥—»

CPHA=0 y \ /N /
CPOL=0 . } ‘
— |

tV(SO)H th(so) I' N —»: ‘ﬂ— tr(sck)
! ! 1 tf(SCK) |

MISO
OUTPUT

MsB ouT X BIT6 OUT 1Y LSB OUT >>

wost I

wesin )0 mmiw ) wsein T

5-12 SPI i} 7 M AT CPHA = 0,

CPHASEL =1
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NSS input | f

tsu(ss) «—» [e——tC(SCK) ——»! thiNss) ¢ ’li

1 | 1

= [cPHA=1 | / \—/—\L ) ¥ i
afcPOL=0—7 . A :. l
S 'tW(SCKH)' V! | | ! |
5 CPHA =1 tW(SCKL ! L ! ! '
0 |CPOL= 1.4\—/7 ! I\ |/| !

! tvisay Rmw—— q tdis(s0) L_ﬂ

th(so) | t5cK) !
K

MISO |
OUTPUT4<}< MSBpUT >< BIT6 OUT ;>< LSB OUT >»

0N T T T

429658

5-13 SPI It FF B M A CPHA =1, CPHASEL=1®

1. JWESKEET CMOS HF: 0.3Vop f 0.7Vop.
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High

NSS input

|
CPHA =0 m N y \
\
CPOL =0 I I -—7

|
5 | : |
8 | | | | | |
] |
3} | | | | | |
$ ! ‘ \ ! ——
8| cPHA =0 N ) \ J N / —
cPOL =1 o | ! : o
[ [ : [ I :
| | | | | | |
CPHA = 1 | ! ! | : b
|
~| cpoL =0 | | N |
2 o | : | !
G I | | | o
S| cPHA =1 ! ‘ VR y
@ = m ‘ %
CPOL = 1 | \ | ! .
I Itw (SCKH) | ! | tr(ScK)
M) ! | |
tsu( ):ﬂ tw (SCKL)‘N—M | T & scro
| | |
MISO YAy ! | | o N\
INPUT , MSBIN mTB IN | LSBIN ><><><><><
T T I i
<+ th(M|>+f |
| o |
gchJ)'?ll’UT MSB OUT| ><‘r BIT1 OUT | >< LSB OUT
tv(Mo) & M th(mO Y&

184118

5-14 SPI PR ER, CPHASEL=1®

1. ESEET CMOS HF: 0.3Voo Fl 0.7Voo.

5.3.16 ADC %t
AR B, FRMSHEMIG &R 5-3 MAMIIFRERRE . feoe SZA Vopa HEH

R AT 2
# 5-28 ADC 51
Symbol Parameter Conditions Min. Typ. Max. Unit
Vbpa Supply voltage - 2.5 3.3 5.5 \%
ADC clock
fapc frequency - - - 16 MHz
s Sampling - - - 1 MHz
frequency
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Symbol Parameter Conditions Min. Typ. Max. Unit
1 External trigger fADC = 16MHz - - 1 MHz
frric(M 3)
frequency - - - 16 1/fapc
Conversion
) - -
VAN voltage range 0 VDA v

External input

Q)] - i
RAIN impedance See equation 2 kQ
Sampling switch
O] - - -
Rapc resistance 15 kQ
Internal sample
Capc(1) and hold - - - 10 pF
capacitance
tstag(M | Stabilization time - - - 10 us
Delay between
tiatr(!) trigger and - - } . 1/frnc
conversion start
fanc = 16MHz 0.156 - 15.031 us
ts(M Sampling time
25 - 240.5 1/fapc
. fabc = 16MHz | 0.9375 - 15.8125 us
Total conversion |
tconv(! time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fapc
12.5)
1. HEATERIE, AEAH IR,
2. HWHHRIE, AR,
3. EERIEET, Vrer+ £ HERS] Vopa, VRrer- 15 HERE] Vssao
4. EHBIHRIE, AEAFHFR.
5. X TAMERfhA, AHERSER N E—NEIR 1/ fapcs
AR
AR 2

R, v< rs R
AN fapc*CapcXIn(2n+2) ape

LA (A 2) HFweik KRN EEYL, #FARRZET VN 1/4 LSB. Hd N =12
(R 12 R , J21E faoc = 15MHz Il & ffr 45 .

% 5-29 fapc=15MHz ‘v B} 5 K Rain

TS (cycles) tS (us) Maximum RAIN (kQ)
25 0.156 0.1
8.5 0.531 4.0
14.5 0.906 7.8
29.5 1.844 17.5
425 2.656 25.9
56.5 3.531 34.9
72.5 4.531 45.2
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2.

EG =

TS (cycles) tS (us) Maximum RAIN (kQ)
240.5 15.031 153.4
1. WRIHRIE, AEAH IR,
% 5-30 ADC #is24 W@
Symbol Parameter Conditions Typical | Unit
ET Comprehensive 6/+3
error
EO Offset error fecLkt = 24MHz, -2/+3
fabc = 12MHz,

EG Gain error Rain < 0.1 kQ, +3 LSB
ED 'Diffe.rential Vopa= 3.3V, /42

linearity error Ta= 25°C
gL | . Integral -3/+3

linearity error
1. ADCHEEZSRIAENRTRAIRR: T Z R AT TR R A S BN i, A

RFE2 B 2 MR ) — BRI 5] L IEAE BEAT AOREHRE L . S WUAE PTRE ™ AR R AT AL

PIFRAERLL S L, (SIS D m—A BRI . R IEREAN R, KRB
F/ANAE 5.2 FLEHE ng ceiny A1 Zung ceiny TEEIZ Y, st A0 ADC R .
FZE B TR ARAE, AR,
ET = SRR ZE:  S2hRATBRARAL 4 ih 26 18] i e KR S
EO = MR ZE: 55— IR SPREL R0 55 — IR BRAR FL 36 (8] () (R 5
WA iRZE: B — IRBR AL W R B J5 — VR S w2 6k 1R ] ) i 25
ED = fl/r 2o MR 2. S Br b b R HE AR 1A] 1) g oK D 25
EL = B ERMRZE: AT AT 2 o A 460 A ity AR D R 10 140 3 K A 8 o
Sample and hold ADC converter
1; (1) .
i A i 12-bit
i ‘ converter
Cparasitic? L
VAIN - -
‘ Capc?
Parasitic
capacitance
www.mm32mcu.com 52
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P 5-15 i ] ADC $7H fry 2
1. 4% Ran. Raoc fl Canc HI%UfE, &3 5-28.

2. Cparasiic %7~ PCB (588 PCB fiJREMK) SEME EMFAEBEE CRY 7pF) « BX
[ Cparasitic ZUE ¥ BFAREL W IAIRG B, AR I 2 I/ fapc.

PCB #it#iX
FR IR L R i R T . B 10 nF AU FUR BN, SO %] fE 5
I MCU it 1.

Vopa

'] Vooa

[

1uF//10nF

1] Vssa

\\‘—H
=

P 5-16 it HL YA S 25 LR SRR 2

5.3.17 BEf AR

T FE AR RS R T 2 B

BEAK

Value * Vppa — of fset * 3300
4096 * Avg_Slope

Hrr, offset & OXIFFFF7F6 (11 12 7.

TSadc = 25 +

% 5-31 IR ALK AR IE @

Symbol Parameter Minimum | Typical | Maximum Unit
VseNsE linearity
T with respect to -10 - +10 °C
temperature
Avg_Slope!" Average slope - 4.955 - mV/°C
Vas(") Voltage at 25°C - 1.465 - \Y
tsTART®?) Setup time - - 10 uS
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Symbol

Parameter

Minimum

Typical

Maximum

Unit

'[S_temp(z)

ADC sampling time

when reading
temperature

11.8

uS

R A

5.3.18 EbBiaS4 M

% 5-32 b gesiit:

HEZRE TP ORIE, ANEA il
HBLHORIE, AR il
B REL PSR IR 1) 7T B ey 7 FH A Pl ot 22 VK7

Vop = 3.3V,

HPRE o

Symbol

Parameter

Condition

Minimum

Typical

Maximum

Unit

tHysT

Hysteresis

level)
mode = 00

00(Hysteresis

0

mV

level)
mode = 00

01(Hysteresis

15

mV

level)
mode = 00

10(Hysteresis

32

mV

level)
mode = 00

11(Hysteresis

60

mV

level)

00(Hysteresis

mode != 00

mV

level)

01(Hysteresis

mode != 00

22

mV

level)

10(Hysteresis

mode != 00

45

mV

11(Hysteresis
level) mode != 00

85

mV

VOFFSET

Offset
voltage

level)

00(Hysteresis

mV

tDELAY

Propagation
delay ("

mode)

00(high power

TBD

ns

mode)

01(medium power

TBD

ns

mode)

10(low power

TBD

ns

mode)

11(ultra low power

TBD

ns

Average
lq working
current @

mode)

00(high power

45

uA

mode)

01(medium power

13

uA

mode)

10(low power

uA

mode)

11(ultra low power

4.6

uA

1.
2.

i HH B 50% 5% NG I ) 22
SHFEHAE, TR
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BRI

6

A

BN

LEAD FORM PART

6.1 LQFP48
D <A_£\2
D1 0.61BSC
tHAHAAHA A 1
; . -
=0 | =
o — . -/ |z
CI| BTM_E-MARK 1
|| 2—91.00+£0.10 0.10£0.10 DEPTH —
- — | —
- i o
| TOP_E—MARK 24910046010 |4 W T
——| 0.710£0.10 DEPTIi-i I
- — ' —
I — INDEX ¢d.80+0.10 1
— L=~/ D.20:t0.1|D DEPTH —
\
 —— / —
10§ po0in0D
e b
b
Sy b1
/8‘ )
42 < __WITH PLATING
o & B
S \ \ /EN—BASE METAL
v
— SECTION A—A
Ll b
(L)

6-1 LQFP48 34 R~

1. BEASRIEME G
2. ROPRAINEAK,
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BRI

# 6-1 LQFP48 &3k R~ 41

Millimeters

° Minimum Typical Minimum
A - - 1.6
A1 0.05 - 0.15
A2 1.35 1.4 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
cl 0.12 0.127 0.134
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.50BSC
L 0.45 0.60 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08 - -
R2 0.08 - 0.2
S 0.2 - -

0- 35. 7.
01 0- - -
62 1. 12 13-
o3 1. 12 13-
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MM32 SPIN 0

Device family
MM32 = ARM-based 32-bit microcontroller

Product type
SPIN = Motor

Sub-family

07 = 07 Series

Package

7

P =LQFP

Pin count

F = 48 Pins

K 7-1 RSy 4 5]
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(EXARGES

8 BiTiex

® 81t

B

&S ]

2022/01/04
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