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1.1 iR

A7 b AE T PR RE ) Arm® Cortex®-MO A% 1 32 fifdz il 4%, 5V fii) LDO f&

s —HESH B ER N BB IKsh 28 . s TAESR L 96MHz, W
B AR, FEEN O b D AANGERE R AN R . AR LS 2k 2 4> 3Msps [
12 7 ADC. 14> DAC. 3/NEb#iss. 3 NsHRES. 14 16 fEf Ert 28, 14> 32
R ER 2% 34 16 frIEAER 2%, 2 4 16 fm et 2% . B A& bRyl A 815 42

M: 14 12C #1024 SPI#:0f1 34~ UART #:11.

AP b TR B KRS Fr RN 63V, LAEIREVER RRIRE) B8 -40°C ~ +85°CHI L
PR S A FF-40-C ~ +105CH ) . WE L FE B TAER R RIE R I FE
N PR B

REFEMAMEAE, AL RMERSEG T 2N G

o - RIS
o - RFHMM

o -

o - MET

o - IKHLE

e -HWHTFILA
o -

o - LAMNLHLIA
o -KE

A= AL QFNA4S H3E

BARME B3B3 A% MM32SPIN0280 Z 71X K B P FMieiyig £,

1.2 F= i
o MWEERS
— Arm® Cortex®-M0 32 o7 {2 thi| 22
- I LAEZE AL 96MHz
— PB4 I 32 I AEfE R g
— WEfFRRIEES (32Bit)
— WEfFIT 7 (32bit)
o fPfifdE
— fik 128KB (1) Flash F2J7 174t &%
— 15 8KB SRAM
o IR A RN LA BE
- 2.0V ~ 5.5V fitH
- L H/WT AL (POR/PDR). A 4 fs HiL & Wi I 28 (PVD)
— HNEB 4 ~ 24MHz & SRR % 28
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- W& ARIK 8MHz B RC R
- TREEZ R PLL K oA st
— ik 40KHZ (KE R % 2%
o [RTFE
- ZRMRIAERER, A4S HEIR (sleep). 1541 (stop)MAFHLEER (standby)
o 212 fIEHUE AR, 1/3uS ki (] (295 16 ANMRNIEIE, 2 AN E N IEIE)
- ¥¥i: 0 ~ VDDA
— SCRERFERS [0 73 Hr e it E
- 7 RS
- 7 L HEAE S
e 1/ DAC
- i@ 14> OPA firth
o 3B EAR
o 3 MIBHEBUKE
e 1/ DMA #Hil#s, 3L5i@EiHE
o FFHIAMEALFE: Timer. ADC. UART. I2C. SPI
o ZIK 29 AP 1/O ¥
- B 110 O] LABE 2016 /> &R R Hh
- P ¥ Nt VDD 55
o 10 MEMHE
- 216 £ 4 BIE SR ER 2%, A 4 38iE PWM i, DURBEX AR i s
1EThRE
- 1/M16 AridE A e i 25 F0 1432 A@E e 28, A sk 4 AN IRt A, wT
T IR £l fE 5
— 216 P EEAER Y, L AN R A LU L A E AN, FEIX AR, B R
=ik,
- 1/ 16 AERES, A 1 AN IR A H L
- 2ET I ER S O A M8
— 1/ Systick R 4. 2467 FIRE RS
o IR
- BATREEE D (SWD)
o Zik 6 NMTAMREEN
- 3/ UART #0H
- 14 12c &N
- 2ASPIEEH (24128 #1D)
e 5VLDO faJE2%
- FWINHERE 13.5V
o =4 N AUEMr MR RSN 2 (GATE- DRIVER)
- TAEHE 7V ~ 48V
- XFFHE UVLO i
— 1A/1A SINK/SOURCE =M 3K 5] B i
- NEEZCRE
— P# 65ns FEIX A a5 &
o 96 AL ME— ID (UID)
e KJH QFN48 3
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2 R BH

2.1 HBHER

2.1 1T ER
% 1T B

L
4 H
M MM32SPIN560C
NAF K8 128
SRAM K F7i 8
i (16 bit) 1
SEIN 28 i (32 bit) 1
FA 3
[ 2
UART 3
IR SPI 2
12C 1
GPIO i % 29
A4 2
12 fii ADC —
‘ A 16
ERE 3
BHEBORES 3
CPU #fi% 96 MHz
T 7.0V ~ 13.5V(Gate Driver. VCC)
g QFN48
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2.1.2 22E]l

2 EIFRR
QFN £ Ell7R i

€29 MM3cC
SPIN5LOC

XXXXXXXr
Pin1index —— @ yyww

1 LQFP F1 QFN 3} 3 22 ElFR iR K]

LQFP H 4% — A T E 05 a0 F 22 B

MM32

SPIN560C

XXXXXXXr

yyww

55— 474 MM32Logo Rl &8k, SE=ATHr IRES A S, HIU4THyy L
L H WG b, “ww AR IR A (A 4
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A L]

2.1.3 RGFHEH

Cortex-MO0
DMA (NVIC/SWD) 128KB 8KB
5CH 96MHz Flash SRAM

L

M

S

Bus Matrix
S
AW DIV ar
32bit CZD C:D GPIO
FWROOT |1
PLL = . Power Management
HSI 8MHz s VDISB %?;/;g.sv
HSE 4~24MHz :
LS| 40KHz RCC K== CRC PVD
AHB-APB N N  AHB-APB
APB2 ¢ ;{é“ = APB1
Jk 75
TIM1,8
192MHz max. [V | SYSCFG CRs ( ——N PWR
TIM14 K—N K——=) DBG (——N TIM2,3
TIM16,17 K== (== 4o BKP K==} k—=) UART2
SPI1 < >x< > PWM WWDG >x< > UART3
UART1 K—=>f WDG KD SP12
2 DAC g N
ADCT,.2 19bit K== 12C1
Mepe > i
K——=) CSM

OPA1,2,3,4 K

COMP1,2,

345 —

EXTI C:%Z
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TS 1 1]

2.2 ThEeui e

2.2.1 ARf A

Arm® ff] Cortex®-MO0 4b3f 23 2 fof — IR A Arm 228, BO8SEH MCU I
TR TSR & 4000 51 I . FRIRIK R DIFE, [N SR dt sl
P B AN S B I r T 2R G

Arm® 1] Cortex®-MO /& 32 fiif] RISC AbFEZS, HRALFAMICIDRER, AlE 8 Ml
16 PL RS IAAE 2 18] R E T Arm A D R RE

A A N ER Arm 2O, BIEE S5 K Arm TR
2.2.2 MR
MM32SPIN560C K H4E RS2k 45 1), ZHFEAFEP A AHB E4HL: CPU il DMA,

=AMHLSFE SRAM. [RAEFEAE. AHB 28 (4 AHB 2| APB f a2k #r) UL RE
BEAE APB R & PPk 45 o

RGOS EIER: CPU WAZALEZIERE, AT IE 2 L4/ . CPU AT DMA R4

THLIRB L, BH P CPU W ZA DMA Z [R5 ) .

DMA LA ER: DMA RLEAIHERE, ATk 2UEE A4 i fE A, S AR b
% L/l DMA ZIMHL SRAM, [NAEFIERAE APB £k 1 1% F i i 1 ] 42 1 o

SRR EAFE— A AHB HLERAERE, —A AHB s 28 fIp M3 APB 4. 24 CPU

AN DMA SRR RN, &R Thig.

AHB &£ 14M% (RCC,

HWDIV, GPIO #1 CRC) @il AHB FHH[E S RS2k iEH:. 7€ APB fil AHB &
e [z E L AHB2APB Mt T B Ac . 24 APB 27851317 8 7 16 i 1Al,
APB £ HBhn TR 32 7, [FFE), AHB2APB Mrth 4% H 3h3h TE ThEE .

2.2.3 Tl s g
K 2 A UR
BER £ REA = NN HhE

0x0000 0000 - 0x0001 FFFF 128 KB FNFFERR, Rofzibes
0x0002 0000 - Ox07FF FFFF ~128 MB Reserved
0x0800 0000 - 0x0800 FFFF 128 KB Main Flash memory
0x0802 0000 - OX1FFD FFFF ~256 MB Reserved
Ox1FFE 0000 - Ox1FFE O1FF 0.5 KB Reserved

FLASH Ox1FFE 0200 - Ox1FFE OFFF 3 KB Reserved
Ox1FFE 1000 - Ox1FFE 1BFF 3 KB Reserved
Ox1FFE 1CO00 - Ox1FFF F3FF ~256 MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1 KB System memory
Ox1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - Ox1FFF FFFF ~2 KB Reserved
0x2000 0000 - 0x2000 1FFF 8 KB SRAM

SRAM 0x2000 2000 - 0x2000 2FFF 4 KB Reserved
0x2000 4000 - Ox2FFF FFFF ~512MB Reserved

APB1 0x4000 0000 - 0x4000 03FF 1 KB TIM2
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5854 GrkE KA FhBt
0x4000 0400 - 0x4000 07FF 1 KB TIM3
0x4000 0800 - 0x4000 OBFF 8 KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB BKP
0x4000 2CO00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1 KB Reserved
0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 4000 - 0x4000 43FF 1 KB Reserved
0x4000 4400 - 0x4000 47FF 1 KB UART2
0x4000 4800 - 0x4000 4BFF 3 KB UART3
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 5BFF 1 KB Reserved
0x4000 5C00 - 0x4000 5FFF 1KB Reserved
0x4000 6000 - 0x4000 63FF 1 KB Reserved
0x4000 6400 - 0x4000 67FF 1 KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB CSM
0x4000 6C00 - 0x4000 6FFF 1 KB Reserved
0x4000 7000 - 0x4000 73FF 1 KB PWR
0x4000 7400 - 0x4000 77FF 1 KB DAC
0x4000 7400 - 0x4000 FFFF 34 KB Reserved
0x4001 0000 - 0x4001 03FF 1 KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0800 - 0x4001 OBFF 1KB TIM8
0x4001 0C00 - 0x4001 23FF 6 KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC1
0x4001 2800 - 0x4001 2BFF 1KB ADC2
0x4001 2CO00 - 0x4001 2FFF 1KB TIM1
0x4001 3000 - 0x4001 33FF 1 KB SPI1
0x4001 3400 - 0x4001 37FF 1KB DBGMCU

APB2 0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3CO00 - 0x4001 3FFF 1 KB COMP1~5/0PAMP1~4
0x4001 4000 - 0x4001 43FF 1KB TIM14
0x4001 4400 - 0x4001 47FF 1KB TIM16
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4CFF - 0x4001 5FFF 5 KB Reserved
0x4001 6000 - 0x4001 63FF 1 KB Reserved
0x4001 6400 - 0x4001 67FF 1 KB PWM
0x4001 6800 - 0x4001 7FFF 6 KB Reserved
0x4002 0000 - 0x4002 03FF 1 KB DMA
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC

AHB 0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB Flash # 1
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC
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5854 GrkE KA FhBt
0x4002 3400 - 0x4002 5FFF 11 KB Reserved
0x4002 6000 - 0x4002 63FF 1KB Reserved
0x4002 6400 - 0x4002 FFFF 35 KB Reserved
0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x4003 07FF 1KB HWSQRT
0x4003 0800 - Ox47FF FFFF ~128MB Reserved
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 07FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0C00 - 0x4800 OFFF 1KB GPIOD
0x4800 1000 - OX5FFF FFFF ~384MB Reserved

2.2.4 W& Flash

Kk 128KB [#14 B Flash, T2y Mgt .

2.2.5 N & SRAM
K 8KB [N B SRAM.

2.2.6 HEH 1R A W 5 NVIC
A7 G B (i R AR TR RS, ARSI AT MR IR (A 16

/™ Cortex®-MO FHIKiZk) A 4 NATRAEIL L.

o EHNAI NVIC BENSIE B AR fr) v Wi i o7 Ak 2
o rhibrigE N IR ELREHE N A%

o BEMAM NVIC 211

o SUVFHRT I b B

o AbFRG B A A S 2

o CFFPWT R B IhRE

o HINRAFMIAIRES

o hWHREIR BBNKE, TTASME I
TR DA 5/ 1 Hp T G AR SRR RV ) T EE Th R

2.2.7 AN W SR I A8 EXTI
YNSRI, TR 10 31 f P ARk, ki
P A R . T 10 BT LAERER] 16 MM L. A bl E Ak
SEFFYe, U A R R (TR R ERUGAT) . —AMERRS A
PN S PR T T SR R

EXTI AJ LIS 2 ik o 555 BE /T U 38 AHB S 2R ) SR A A P28 4k

2.2.8 WIS Bl

RS L RGN Bl R, WS BRI 8 MHz $R % S 1R BN £
Gitih, S5 AT B0 P A SRR 4 - 24 MHz B BRI . 41 T3 A SR e 2L, B
Giox NG SRR I BRI, D5 PA PLL, SR ORI 2%, LR, nSdge
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A L]

TR 56, th 700 T

bR G, EHZ AT 4 AHB B4k, EiiE APB (APBL 1 APB2) M4k
(. Sosh AHB RIRHE APB £ LGOI B T3 96 MHzZ. b S E000T b

TR,
AHB
TcKL] Peripheral
Peripheral Clock Enable Clocks
/4 o SysTick
HSI HSI " Clock
12C1_CKINL] 4 MH2 » FCLK Cortex
RCC_CFGR[10:8] Free-running clock
APB1 APB1
M Prescaler Peripherals
/1,2,4,8,16 Peripheral Clock Enable Clock
DM
PLLSRC DN SwW
SPI1_CKINL] DP RCC_CFGR[7:4]
1 AHB . If (APB1 Prescaler=1) x 1 4_D_>AP31 Timer
PLLCLK SYSCLK T Clock
PLL Prescaler/| |& else X2 | peripheral
HSE 1,2,4.512| [@ Clock Enable
Lsi = DAC_SWTRIGR[14:8]
DAC Prescaler
1 MHz@IMSPS 4,
> /2,4,6,8"+,256 DACCLK
(Y |£
o RCC CFGR[13:11]
PLLXTPRE = APB2 APB2
Peripherals
osc OUTE: HSE OSC o| Prescaler Peripheral Clock Enable —D—'qock
- /1,2,4,8,16
0SC_IN 4-24 MHz
If (AHB Prescaler=1) x 1
else x2 If (APB2 Prescaler=1) x 1 APB2 Timer Clock
| else X2 Exclude Tim.Adv
Peripheral
ADC_ADCFG([6:4],[14])(conv Clock Enable
> ersion)
LSI > WDG Clock | = ADC_ADCFG2[21:16](calibrat
40kHz 'n ion) |
= ADC Prescaler =
= Max-Freq = 48 MHz
S L] /2,3,4...17(conversion)(de ADC3M Clock
fault)
/2,3,4...65(calibration)
RCC_CFGR[13:11] Tim.Adv Max Freq is 192MHz
APB2 If (APB2 Prescaler=1) x 1 i
Prescaler [— B Tim1/8
else x2 Clock
eriphera
/1,2,4,8,16 Peripheral
PLLCLK Clock Enable
Main RCC_CFGR2([23:20] —— 1
Clock Output| /1,2,4, l&«—— HsE
Mcolj« 8,16,64,12 H SYSCLK
8,256,512
l€«——LSI Legend:
HSE = high-speed external clock signal
MCOI[2:0 . . .
[2:0] HSI = high-speed internal clock signal
LSI = low-speed internal clock signal
[l 3 B
DS_MM32SPIN560C_ver1.06 www.mm32mcu.com 14/63
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R (1972 &: vl

2.2.9 it 7 % Power Supply Schemes

e Vpp=2.0V ~5.5V: i#id Vop 51N 1O 5] B PSR 25 4LH

e Vppa=2.0V ~55V: NADC. B, %25 PLL BB 2324 H . Vopa
F Vssa 7] LL43 A3 Vop MVss, AT PLELE (HEFR S Voo MlVss —F) »

2.2.10 fft e W15 2% Power Supply Supervisors

A= AEHER T LEEA (POR) / HHEEA (PDR) HEE, ZHEBHBLLT TI/ER

B, RIERGALEET 2.0V B TAE; 24 Voo KT & EHRE (Veor/Veor) I, &

T EADRE, A FH A5 2 A7 B .

BRI — TSR B (PVD), M VoolVoo BtFE I 5 BV Vewo L
Be, 4 Voo {6 TSk T Vevo I 245087, T AL AP T DL H 5 5 Lot
PR B A S R . PVD S B I

2.2.11 KL% Voltage Regulator

Fi AR RS R P R A0 R I P BN B A P AR R . BT ER R S R
RLJa I Bl AL T TR .

2.2.12 (IR Low Power Mode
PR SRR TR, AT DATE SRR THAE . 558 sl (8] F0 £ i i SfA4- 2 1A) 35 3 B¢
R 1

0
VD R | E
. ¥t 1.5V EiE MRS SR ——
st HA IR " ugmg f s EEEIR
svum i
=
WFI (Wait
for fE—rhliy CPU B, SRR btk
—_—
BRI | | ntermupy S LR s, B
(Sleep ) ) % FF
Mode) WFE (Wait ADC RhFcss 1 SRAM B9
for MRAE S 1 SR
Event)
LPDS {i7; S e
B e phaebir st astaer] SRAM | N RIERD
N | SLEEPDE | X - RMERW
(st | SiEEETR HORELES, BT -
sop | T | @) woe st Boshang | OO AR
WFI 5 ‘ 7 > BERISA
Mode) [ =1k
WFE; &

DS_MM32SPIN560C_ver1.06
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A L]

::
¥ 1.5V Ei[R X VDK | MEUEIFERS
s * 5 H‘ £3 S i ==
=X HA IEFEFS TV P L'.?E;Iﬂlﬂg f - TS RIR
wuﬁ] ™
B
FrEEA 1.5V | PLL. HSI
PDDS E’\J%IZEEE’\JHB‘%EF FIHSE 19
N N REXF HeaxiA . o
SRR :LPDS HNKT [
"‘;ﬂcm {“&. FE—4aBeRT (7ESN 77257 SRAM LT\:: gzm
5 ’ B e e BIREUES, 7 "
(DeepSt | SLEEPDE R 7 i GPIO RiiZi&
N B). IWDG £l BRIIMZATERER o )
op EP {if; - B EEENIR
Mode) WFI & 7 =
WFE;
7730 SRAM
PDDS
. WKUP 2|8, HNABEEBE
R ' NRST SI#i_EAY5h K, BrBRIINE
SLEEPDE
(Standby EEfI. IWDG B AEPEdELE, 1%
EP {ii; x
Mode) . v EESTORE
WFI 5 N
v
WFE;
EARAS 2
TEREIREE S, HA CPUF 1L, AT AMEAL T TARIRZS HE ] 78 A A A /= A B g
CPU.
fEHLEESR

TEDRFFE SRAM FIAF 228 N AR R R ITELL T, A5HUBIR AT LLIE BIHUR ) H AE T FE
EAFHUEEUT, HSI R 45 F1 HSE S RHRG 23 4% OC M o mT LOdd AT — e B
EXTI (45 S HEMEE I 28 M HUBL e i, EXTIAE 5 AT LA 16 NS 110 2
—. PVD 1% th Mg (5 5

RE AR
SENUBE R — 2, (HRENSIA I S AR FL RETH AE -

FERLEER
AN AT T2 R G I B IR DI . IR TE CPU IR BEAR AR 2 O P LS 18 15 28
WEBFTA [ 1.5V FB5 145 X kg Wi . PLL. HSI R HSE iz 7 #% th#R5< 41, 7] LA
#i WKUP 511 EFHE . NRST 51HIFISMEE AL IWDG & A Melid s & 1140 &
B 2RI A . SRAM FIZFA738 10 N 2K R 0 . R &0 1A 23 A7 38 R AL L B
YEFEALA

2.2.13 BEfFERIE S HWDIV
PR BEFBRIEES ST, BE B SIPIT A AT 5 B AT 5 1 32 (B MRITIEH . BEIFER
B mE R S AR A
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2.2.14 B IF )7 HSQRT
WA IF 7 B Ie % H 32 TR 28 .

2.2.

15 DMA

RGN 5 #E ] DMA T LUE BAF B 45 B A & 10 BUAE Al o AN A7 fil 45 21 10 45 (1 4L
Pttt DMA PR 85 SCRF AR Zeob XV B, 3 o 1 45 il AR 2L 2 o X &5 R It
F =

RAETEAA LT DMA 3 RIZH,  [FINA] DA Prr ok RN ilIE s MK
P AR AU 1R A bt 1 TT DL I A B

DMA A] LR T F 4%, W UART. 12C. SPI. ADC Fli# H/FE A= g6 2 v
25 TIMX.

2.2.16 EW 2 A1E %) TIM & WDG
PRS2 AN EGEI S, 2 MBI ER 5L, 3 ANEACER . L& 2 ANE e
SR ARG ERT S, R T s S A SRR A s e 5

HITHRE :
% 4 EIHE IR
SER 3R KA P3:S HHRAYE | HHBREE | FHHMER |DMAFRER| BR/IEEE | EHHH
I B .
- TIM1 /TIM8 - 2 LR 1 ~ 65536 2 |A] 4
ks W6 | mmaEg | o S f il
TIM2 32 fir jﬁiﬁE'ﬁ‘%ﬁ‘1~655362,l‘ﬁﬂ % *
@ W | s K 4
N B . |1~ al
TIM3 i i e |0 4 %
. TIM14/TIM16 16k -~ 1~ 65536 2 [i] . . .
mm17 ) AT HH
) 2B 83 (TIML / TIMS)

F AR E I A 16 AL THEEs . 4 MEIRLEBUETE DU A AN PWM AL RS
AR e RAMIEXEARILAN PWM i, 80 DA e BAE A e 45 U
AN R E W] AT

BoE Oy 16 Aid fE R85, B TIM2 R & B A MR

CTPNEGE R
it EER

FEAEPWM (GG

R fk i

Zraf Lo SR )

DS_MM32SPIN560C_ver1.06
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FE i BH
RAARE, wEAARBEE ) (0 ~ 100%).
TERAERE R, TR T DA R4S, RN PWM S g dk ok, AT DT H o i
Tz il I 5%

RZIhEEHR S IEA M TIM B 25 AHIE, RS A IE), DRk pe 4 ) g i 25 7 LA
I e I AR TN S TIM s I 2 P R, SR ALIRDD SR PR B Th AE
EHEREE (TIMX)

PN E T 28 4 AN FPPIEATRIERER S (TIM2, TIM3) o ER A —1
16/32 ALI E S INEGEINE IR EES . — A 16 FLAT SEs Al 4 AN SLEIE, &
ANEIEHS AT TR fd . PWM R R P s s

A e 8832 iz
SEIS 8847 — > 32 i (1 A SN BGE nGE B . —A> 16 AZRIT - AEs Al 4 A phor
EE, AEASEIEAR AT TR R B PWM AR R R U

AR 4% _16 fir
BEASER S —A 16 A2 H Shn#ad nag RGeS . —4> 16 ALRI T A gs i 4 4
MSLIETE, AAEE AT TR i e PWM R bk A 2

EATIE R IE L E I AR EER D RE S R SR e I 4R R DA, RO RS sl R T
Ao AW, tHEER T LIRSS . A — A e SRR A T A PWM i
e BEASERE AA I DMA 15 KL -

XL E I 2R IRREME AL TR I B D 2 015 S, HABALTE 1 ~ 4 DNERAL RS 8 75
Ho BN ERSE PWM it sl /F Sy ) B (] 36 i

AN R (TIM14/ TIM16 / TIM17)
SE I A8 BT — A 16 A 5 3) E BRI T — > 16 ALTisrdids . AR TR G
N, TR AT AR RS .

MALE M) (IWDG)

MOSTIE TR T—A 12 A2 FE ROt Eds fl—A 8 LT Aas, & H— P
JHALH) A0KHZ BIHRG AP BER o AR ARG #8 ML T 080, B LB 84T T
PENAFEALE . & nT LR R G0 AR n) i S A AN KRG EAE v —A H e I8

N R R PR AL A A o 3R I I T Y o] DA B s A B AR SR B T 1. T

PHABT, TS T DA R4

& 0E [ 1/(WWDG)

WOEITNAE—A 7 67 3, Tl E R E HIgiT. B DY g
IR FERERER EMENRE. ©HENIRE), BA R w6,

AT, TR T DR .

RGBT B E BT 8% (Systick)
XASEM ST T SEMHRIE RS, W] B MR B RA TR
HpbE
o 240iHyIERIIH LA
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FAS 15 B
o HEWEINIINAE
o CUUFELER N OB REFEAE — AN 0T BRIl R St
o A YmFEHT PP
2.2.17 ik 5E B i ] PWM
PWM #2 il B e i 5 208 I 88 TIML Bt () PWM %, AR oS8 07 IR LIz
B, ZME R BB Rl (auto phase mask) , HLJRAME (Current
Compensation) FIHLLLRY" (Current Protection) i,

2.2.18 % a7 o8
BB 20 A 16 PSS, T RAEGE S B FR B . A A A 1E &
WE . YRGB R T Mg, SRSk I A, T A e

AW

£7

2.2.19 GPIO

£ GPIO 5| I AT DL B E e B . R ETIRD « BN GRS by ok
T B RSN R . 2% GPIO 5] B#R5 % 7 sl (1 &2 F A 3L
EREAENT, 11O 5] AN ThRERT DL it — AN R EDE,  DLIBE G = A
BN O Hiids.

2.2.20 HH F DU % UART
UART #0374 LIN EMIhRE. 382 1SO7816 & Ee R, UART 3% 030 e H 3k
PERKJER NS . 6 7. 7147 847 9 finfitE.

BB UART 2 O #50T LAME ] DMA #:1E.

2.2.2112C M4
12C MR ORENS TAET 2 F RIS MR, SCRRFRUE R DR 2

12C 232 FF 7 A28k 10 £ 54k

2.2.22 SPI #11
SPI 2 OEMBL FAT, AIRCE AW 1 ~ 32 1. T T SPI SZRr K 44
R 24 MHz, MR SCRERCRI B2 12 MHz,

PR 1 SPI 3% LI#8AT LU ] DMA #2145

2.2.2312S #:11

55 SPIILFH = AV, SR TIRAS (R SHHLER BN SR 4R /R ok M H
6, RS TFI TR E ML, Bl R Fribid CRERMPL fiss
U/ 42 B T B A S b (UML)

8 AT GRFR L E T4 A%, DL BURE RN HUR A (8KHzZ I 192KHz) .

Bmag T LU 16 A7 24 788 32 47, HdismilE i 16 47 (16 7 Fdami) 5k 32
7 (16 fi7. 24 f7. 32 PR wD .
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FHE 1 B
2.2.24 A H AT CSM
FATI R i E (CSM:common serial module) 3= % F F H 47 8 RO 3%, 3L
P AT LI £ LR AR B GPIO i\, 385 A 0 B PR RS 3 R e J 45 Dy 32 8
#i, FTH CPU B DMA fRAFAEAF it A%, T3 I R 2p A He il 1 090

2.2.25 ADC

PEERIR 2 A 12 AL B T R e gs (ADC), K ADC AhERiEIE £k 16 1,
Al DLSZIL AR R HIAE R . ERRIEEECT, AahiE T ek e i — AR
N R4, ADC 1] LA#EH DMA #1E .

FEALE T I T RE A VR B RS et W A0 — B B BTG 1 AR 3T, M AL {5 S
TRE I RER, =AW

FHIE FH 52 2% (TIMX) s s i s i 28 72 AR B g, T A4 3l 3Bk 31 ADC )
fil %, N HFRFREAE ADC i 5t eh [E) .

IR AL R P AR — A B VAR R e o T P AR AR AE N A i 42 31 ADC )%
IE b, TR AR S 0 o e B B e

>

2.2.26 DAC

ey /) BN (DAC) 22 12 e N, HRHH 8T / Bl ds .
DAC nJ ARCE fi 8 frai# 12 fri=X, W rfbll DMA % #8C &1EH . DAC LIE
1E 12 AR, BE T DL B e X 5%, e L E A X 55 . DAC H 2 M
I, EAVEEAE R R, AT RLUTAETER DAC B,

2.2.27 EERL LB % COMP
PR PR 3 AN LSS, ATESTAE T GEFRTE &8 B0 10 1), AT e i e sk
L f8H . COMP FH T2 HiThas, 4.

o EHARADUE 5 M A AR D RE AR nge i 44
o TIEIES
o ENTERHHI I PWM AHZE G, 2H s 3 1 Fe 3 4 o [ i
o HUELILIRAS
o FAIUEARA LR
A 10 51
PN A FL E CRV R332 VDDA B3 P 8 J v HiL F (1) 9 i R R A
o A YmAEIRH HL K
o AIZWFENEFRITNFE
o I AT LA E [F) B—AN/O iy B A AR I, R DA DL S
HENE S
OCref_clr F GZJE W s HD
o JySEHLHRE PWM T A 42 24
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FkE 1t B
2.2.28 iz H K4 OPAMP
B 3ANZEORAS, NEEOC S N # S Vo, @it 0
AL ADC , HRBEBAHIE . SCRFBEIEAR A4

2.2.29 TEH LR RSB T CRC

CRC (EHITARKE) tHHE PO —MEE M 2 ok A4, A—> 32 Rt
7 HE—A CRC 3. fERZ MR, HT CRC AR FI 140 Uk A A4 fir 5k
B — 3k . 7£ EN/IEC60335-1 Rt fIVaE Y, B3Rt 7 — Pkl [N A7 A7k 25 5
WITFE, CRC A ] DU T S it SRR 24, I S0 B A AE iUZ 3K
PRI F= A 2 44 0T E

2.2.30 AT (SWD)
Pk Arm FRAERTIZR FR AT IR IR T (SW-DP).
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S1E U B R TRE

3

5l X & RR

3.1 5| oA B
D OoOnomdoddR3 B3
> I > 4 > I > 44 > I > 4
777777 R e A A A
GND | i 36 | PA14
vee |2 /@ (| PD3
VREG5NVDDIO | 3 34 | PD2
PC14 | 4 330 | PA13
PC15 | 5 32{ | PA12
PDO/OSC IN | 6 311 | PA11
=0 QFN48 .
PD1/0SC_OUT | 7 30{ | PA10
nRST | 8 Exposed Pad 297 | PA9
VDDIONNDDA | 9 28{ | PB15
PAO/WKUP | PB14
PA1 | PB13
PA2 | PB12
T vss

DS_MM32SPIN560C_ver1.06
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S1E U B R TRE

5 5l JE X

3.2 5l e X &

51 %R

QFN48

) B

AT

1/O B3
)

S 2

LI R FIThRE

B nzhRe

1

GND

VSSIO

VCC

VCC

VREG5/VDDIO

VREG5/VDDIO

PC14

TC

PC14

TIM2_CH2
PWMTRG2

CMP3_INP

PC15

TC

PC15

TIM2_CH3
PWMTRG3

CMP3_INM

PDO

TC

PDO

TIM1_CHIN
12C1_SDA
UART3_TX
UART1_TX
TIM8_ETR
SPI1_MOSI

SPI1_MOSI
COMP2_OUT

OSC_IN

PD1

TC

PD1

TIM1_BKIN
TIM1_BKIN
UART3_RX
UARTL_RX
SPI1_MISO

SPI1_SCK
COMP3_OUT

OSC_ouT

NRST

NRST

VDDA/VDDIO

VDDA/VDDIO

10

PAO

TC

PAO

UART2_CTS

TIM2_CH1
TIM2_ETR
PWMTRG1

TIM14_CH1
COMP4_OUT

ADC1_VIN[O]
WKP1

11

PA1

TC

PAl

UART2_RTS
TIM2_CH?2

PWMTRG2
TIM1_CH2

ADC1_VIN[1]

12

PA2

TC

PA2

UART2_TX

TIM2_CH3
PWMTRG3

TIM1_CH2N
COMP5_OUT

ADC1_VIN[2]

WKP3
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S1E U B R TRE

5| fiZmg
B4R Hmo | VORFE ek A3 A ThBE M Insheg
QFN48 2
UART2_RX
TIM2_CH4
13 PA3 10 TC PA3 TIM1_CH3 ADC1_VIN[3]
SPI1_NSS OP1_INP
SPI1_SCK ADC2_VIN[4]
14 PA4 10 TC PA4
TIM1_CH3N ADC1_VIN[4]
TIM14_CH1
SPI1_SCK OP1_INM
SPI1_NSS ADC2_VIN[5]
15 PAS 10 TC PAS TIM2_CH1 ADC1_VIN[5]
TIM2_ETR
SPI1_MISO CMP4_INP1
TIM3_CH1 CMP5_INP1
TIM1_BKIN OP1_OUT
16 PAG6 10 TC PAG6 TIM8_BKIN ADC2_VIN[6]
TIM16_CH1 ADC1_VIN[6]
COMP4_OUT
SPI1_MOSI ADC2_VIN[7]
TIM3_CH2 ADC1_VIN[7]
TIM1_CHIN
17 PA7 10 TC PA7 TIM8_CHIN
TIM14_CH1
TIM17_CH1
COMP5_OUT
TIM3_CH3 OP2_INP
TIM1_CH2N ADC2_VIN[8]
18 PBO 10 TC PBO
TIM8_CH2N ADCL_VIN[S]
TIM14_CH1 OP2_INM
TIM3_CH4 ADC2_VIN[9]
TIM1_CH3N ADC1_VIN[9]
19 PB1 10 TC PB1
TIM8_CH3N
TIM2_CH3
PWMTRG3
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5| fiZmg
31 47K #mo | VORF E7] MR | BnThee
QFN48 2
CMP4_INP2
CMP5_INP2
20 PB2 10 TC PB2 CSM_CH1_TXRX | OP2_OUT
ADC2_VIN[10]
ADC1_VIN[10]
12C1_SCL CMP4_INP3
TIM2_CH3 CMP5_INP3
21 PB10 10 TC PB10 CSM_CH2_TXRX | OP3_OUT
SPI2_SCK ADC2_VIN[11]
ADC1_VIN[11]
12C1_SDA
22 PB11 10 TC PB11 . OP3_INM
TIM2_CH4 -
23 VDDIO S VDDIO - -
24 GND S - VSSIO - -
SPI2_NSS OP3_INP
SPI2_SCK CMP4_INMO
25 PB12 10 TC PB12 TIM1_BKIN CMP5_INMO
SPI2_MOSI
SPI2_MISO
SPI2_SCK
SPI2_MISO
TIM1_CH1N
26 PB13 10 TC PB13 SPI2_NSS ADC2_VIN[3]
SPI2_MOSI
12C1_SCL
TIM17_CH1
SPI2_MISO
SPI2_MOSI
TIM1_CH2N
27 PB14 10 TC PB14 ADC2_VIN[2]
SPI2_SCK
SPI2_NSS
12C1_SDA
SPI2_MOSI
SPI2_NSS ADC2_VIN[1]
28 PB15 10 TC PB15 TIML_CH3N WKP6G
SPI2_MISO
SPI2_SCK
UART1_TX
29 PAG o TC PAG TIM1_CH2 ADC1_VIN[12]
UART1_RX ADC2_VIN[12]
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Gl
B4 HK Hmo | VOFBF ek A3 A ThBE M Insheg

QFN48 2

12C1_SCL
MCO

TIM17_BKIN
UART1_RX

30 PA10 10 TC PA10 TIML_CH3 ADC2_VIN[O]
UART1_TX
12C1_SDA
TIM16_CH1
UART2_TX
UART1_CTS
TIM1_CH4
TIM1_CH3

31 PA1l 10 TC PA1l TIM2_CH1 CMP5_INPO
TIM2_ETR -
PWMTRG1
12C1_SCL
TIM1_BKIN
COMP4_OUT
UART2_RX
UART1_RTS
TIM1_ETR
TIM1_CH3N

32 PA12 10 TC PA12 TIM2_CH2 CMP5_INM2
PWMTRG2
12C1_SDA
TIM8_BKIN
COMP5_OUT
SWDIO

33 PA13 10 TC PA13 UART1_RX -
COMP2_OUT

34 PD2 10 TC PD2 12C1_SCL CMP4_INM2
SPI1_NSS
12C1_SDA

35 PD3 10 TC PD3 SPI1_SCK CMP4_INPO
SPI1_MISO
SWDCLK

36 PA14 10 TC PAl4 UART2_TX -
UART1_TX
COMP1_OUT

37 LO3 LO3

38 VS3 VS3

39 HO3 HO3

40 VB3 VB3

41 LO2 LO2

42 VS2 VS2

43 HO2 HO2

44 VB2 VB2

45 LO1 LO1

46 VS1 VS1
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SHE SO ke

47

HO1

HO1

48

VB1

VB1

1| :iﬁ)\x O=5%%J|':|:'u S= EEA:JE'\‘! H|Z= EBE
2.TC: #rifE 10, ¥aNES5 B vDD H &
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S1E U B R TRE

=Y
3.3 HRIhEER
#* 6 PA iy I Thig 5 FH AFO-AF7
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM2_CH1/
PAO - UARE—CT TIM2_ETR/ ; ; ; TIM14_CH1 COM';“—OU
PWMTRG1
UART2 RT | TIM2_CH2/
PAL - 5 TMe=CH2 1 TiML_ch2 ; ; ; ;
TIM2_CH3/ COMP5_OU
PA2 ; UART2_TX | DV2CH3T ) tim1_chan ; ; ; -
PA3 ; UART2 RX | TIM2_CH4 | TIM1 CH3 ; ; ; ;
PA4 SPI1_NSS SPI1_SCK TIM1_CH3N T'le—CH ; ; ;
TIM2_CH1/
PAS SPIL_SCK sPiLNsS | TINS-ErR ; ; ; ; ;
PAG6 SPILMISO | TIM3 CH1 | TIML BKIN | TIM8_BKIN ; TIM16_CH1 ; COMF}“—OU
PA7 spii_mosi | mim3_chz | TMECRT T vg_cran | TMERCT | a7 _ca ; COMES_OU
PA8 MCO - TIML_CH1 ; ; ; ; ;
PA9 UARTL TX | TIM1_CH2 | UARTL RX | 12C1_SCL MCO ; ;
PA10 TIM17 BKIN | UARTL RX | TIM1_CH3 | UARTL TX | I12C1 SDA ; TIM16_CH1 -
TIM2_CH1/
PA11 varT2_TX | YARTLCT | vt cHa | TiM1_cH3 | TIM2 ETR/ | 12c1_scL | Tim1_skiN | COMPAOU
PWMTRG1
UART1 RT TIM2_CH2/ COMP5_0OU
PA12 UART2_RX A TIMLETR | TiML_CHaN | DMZCHZ| jaca spa | Time_BKIN -
PA13 SWDIO UART1 RX - ; ; ; ; COoMP2_OU
PAL4 SWDCLK UART2_TX | UARTL TX ; ; ; ; COMF;l—OU
PA15 SPILNSS | UART2 RX Wﬁﬁ?é’ spiz_sck | SP2MOS | spip wiso | TMEZCHL | Tima_cHan

DS_MM32SPIN560C_ver1.06

www.mm32mcu.com

28/63


http://www.mm32mcu.com/

S1E U B R TRE

#* 7 PB ¥ 1 D)REE FH AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO - Tma_cHz | TMICH2 | nig_chan - - - -
PB1 TML4_CH1 | TIM3_CH4 | TMICM3 | g chan | IMZCHS) - . -
PB3 SPI1_SCK - TIM2_CH2 - - TIMLCHZ | Tima_chs
PB4 SPILMISO | TIM3_CH1 ; ; T'Mlzl—BK' T'Mlﬁc"'g’ TIM1_CH2N
PB5 SPI1_MOSI | TIM3_CH2 T'Mls—BK' ; ; ; TIML_CHL | TIM1_CH2
PB6 UARTL_TX 12C1_SCL T'M?N—CH ; ; ; TIML_CH2 | TIM1_CHIN
PB7 UARTI_RX | l2c1_spa | MI7TCH - - - TIML_CH3 | TIM1_CH1
PBS UARTI_RX | 12c1scL | "MI-CH vy cha . - TIM3_CH2 -
PBY UARTI_TX | 12c1_spA | TMLICH . . SPI2_NSS | TIM3_CH3 -
PB10 - 2c1_scL | Timz_cH3 | CSMCH . SPI2_SCK - -
PB11 ; 12C1_SDA | TIM2_CH4 - - - .
PB12 SPI2_NSS SPI2 SCK | TIM1_BKIN | SPI2_ MOSI SP'ZO—M'S ; ; ;
PB13 spiz_sck | spiz_miso | TMACHL 1 spip nss | SPIZMOSHacs se | mimaz_cha -
PB14 spiz_miso | spiz_most | TMICH2 T spip sck | spiz_nss | 12c1_spa - -
PB15 sPiz_Mosl | spiz_Nss | T™MLCH3 1 spip wmiso | spiz_sck . . -
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#* 8 PC i I3

eSS H AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PC12 UART1 TX spiz_sck | SPEMIS | spip mosi | spiz_nss
TIM2_CH2/
PC14 PWMTRG2
TIM2_CH3/
PC15 PWMTRG3
#* 9 PD I 1 Zhfe & H AFO-AF7
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PDO TIML_ CHIN | I12C1 SDA | UART3.TX | UARTL TX | TIM8 ETR | SPI1_MOSI | SPI1_MOSI COMF;Z—OU
PD1 TIM1_BKIN 12C1_SCL UAR;3—R UARTL_RX SPI1_MISO | SPI1_SCK COM';?’—OU
PD2 12C1_SCL SPI1_NSS | SPI1_NSS
PD3 12C1_SDA SPI1_SCK | SPI1L_MISO
# 10 L SEAR 10 0
INP INM ouT
COMP3 PC14 PC15 PD1
COMP4 PD3 PAG6 PB2 PB10 PB12 PD2 PAO/PAG/PALL
COMPS PAG6 PAL1 PB2 PB10 PAL2 PB12 PA2/PA7/PA12
F 11 OP AR 10 I
INP INM ouT
OP1 PA4 PAS PA6
OP2 PBO PB1 PB2
oP3 PB12 PB11 PB10
3.4 WY RS v B
% 12 GateDriver 5| 1585
5| 5 5| 544 F5 5| LR
1 GND IC izt .
2 VCC IC IR R Zh 28 B . LB 1IC P98 LDO $ A\ f 12V sk
3 VREGS5/VDDIO | IC W5/ MCU HiJ. %514 IC JEE LDO %l i 5V HE.
IC NI MCU 8. Z5I N IC $2 W & s . L5 2V~5.5V H %
° VDDIONVDDA | yesep 5 RIC IEDEE.
23 VDDIO IC WHFH) MCU HLJR. iZ51 N IC 34w B k. L5 A 2v~5.5V H /&
PIE:, FHEEH RIC JEE A .
24 GND IC sk,
37 LO3 MR R sh 88 AR fr e 3. KUt 5| ER: 2K MOSFET R . %35!k
I AR R B AT MR, ORH 2 T MOSFET <14,
DR R AR A 3. KLk s HER ] MOSFET 5 FIE MK Al
38 VS3 MOSFET FHrE B, %51 IA{E UGATE KSR+ HIIR Bl 1% . %5 i
2 BT AR B A s, SRE E 3 MOSFET ] iy 5% 4] .
39 HO3 MR IR zh % EAFE s 3. Krob 5| ER:R] i MOSFET HIMMK. %51 i
A AR B B AT W, PR 2 3 MOSFET i 5] .
W IR S E 28 YRS 3. FORIETE EMPE IRSN A R . Ko S H AR
40 VB3 CBOOT #%#:7E VB3 5 IR VS3 5 iz B AR B 25 Bt 5l . B2
ZHNFTIF LB MOSFET #efiti . HEE IR EM R CBOOT E1E IC Kt
T,

DS_MM32SPIN560C_ver1.06

www.mm32mcu.com

30/63



http://www.mm32mcu.com/

g e X %R HIhRE
a1 LO2 MR IESD A FHRE St 2. US| B RS MOSFET MMk . %51 i
S AR B R AT s, B ORI (T MOSFET 5514
ThEC D) A e AR R 20 H 5 B2 31 MOSFET 1y b A
42 VS2 MOSFET FHFE fietk. %51 A/E UGATE IXshFEF HIiR B 415 Z5|
23N SIS, SR #E L3 MOSFET {2 [l
Wit g EMPE M 2. Kb o] ERE R B iR MOSFET M. %51 @

43 HO2 o S P B AT 0, FRLSRASE b 9 MOSFET it 1.
M ER S A8 E ¢ A 2. FIORIET LW RS s B s, 5] SRS

44 VB2 CBOOT EHAE VB2 51 HIAI VS2 5| 2 B RN B 2SR5 . HESHEA
2R NFTFF LEB MOSFET #iti . MBS IR &=ifi{f CBOOT EYE IC it
i,

45 Lo1 MR IR SD 28 FH S 1. B 0b 5] ER S MOSFET M. %518

S H ORI B R AT I ¥, R E B MOSFET 2K .
DR B B AT A 1. KRS RS MOSFET 07 BIYRAR AN

46 VS1 MOSFET FHrE iRtk %5 HAE UGATE IRaWARF IR R AE, 15|
ISR AR R I S, BRI E 3 MOSFET ff i ¢ ]

MR IR Sh A EARE s 1. LS ERS] u MOSFET FIMHK. %5 haE

47 HO1 e S5 AR BT U, KHSE | 35 MOSFET fillif 1.
AR RS 2 28 s 1. HSREETE EMFE RSN 3 R . K551 SR8
48 VBL CBOOT ##4E VBL 51 A1 VS 5|z M RN B2 B 5 . B2 E
SONFTIF LB MOSFET 24t H g, BB R =78 CBOOT B 1E IC it
T,
EN B PC12 =%, {FREIKENIZH]. S FEFRMRIREIE, (KN E BRI
85,
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SHE SO ke
3.5 TIRE R 5N S

VCC
L
LDO VREGS
VDDJ}
PC14
PC15
PDO UvLO VB
PD1
HIN1
PAO PB7 [1 ' HO1
PAT | 200K Dead Time & Vs1
PA2 LINT Control Logic LO1
PB6 [} 1 b_
PA3 200K
PA4 GND
PAS
PAG Cortex-MO BN ~
pA7 12KB Flash PC12C +—1 >1
8KB RAM 200K WL
PBO 96MHz HINZ | VB2
pB1 PBS [} [H] @ HO2
200K VS2
ez Dead Time &
PB1 Control Logic LEVEL
’ ppa [1HNZ Y @ SHIFT Lo2
PB11
200K GND
PB12
PB13
PB14
PB15 .
PA9 uvLoO
PA10 o
HIN3
PAT11 PB3 [} ] ‘
PA12 ';'/(53;
PA13 200K Dead Time &
LIN3 Control Logic
PAT4 PAT5 L1 A @ _ o3
PD2 200K
PD3 GND
L
vce

K 5 DIREHE]
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HLSRFE

4.1 JRFEH
BRI, AT HE B DL VSS k.

4.1.1 iR BE
WU ] 2 0N () SR S R T R L

6 S SR kA

4.1.2 5] i N H &
B4 0 FL R T o T R

51

K7 51 R L

4.1.3 fitH1 77 % Power Supply
HER R T 2R T FE.
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=

Rtk

vDD

5x100 nF —
+1%x4.7uF

LRI
(CPU, #=
E AN A it

)

T VDDA

10nF+1pyF ——

VSSA

ADC

(e G
(R

" PLLES)

806384

4.1.4 HEIRTH AR &
Bl A R f T RoR T R

8 il R

Iop

VoD

[ ]
L

AV/5157

—1_

604785

INAE B4 LB dn SR et R RBUE (B (3R 13, & 14) i,

9 MV AEIN & T %

4.2 N KB e E

A e PR A AR . X B R4 e AR I B RBAT, JRAN EIRAE 5%

PRSI D RE TR TR . S K TARE B A 26 T

A E I R SR

F* 13 HLEREE
5 Eiipa &/ME SN AL
Voox-Vssx | AMBEREH AL (B8 Vooa fl v ) -0.3 5.8 v
ViN® EHE 5 BN EE VSS-0.3 VDD+0.3
1. BT HIHYE (Voo, Vooa) Flth (Vss, Vissa) 51 B 200G £ 2 4 B AT v Bl L LR 48 b
2. WIURLEEVINFIRKE. BRATFIERENBRENER, B TE.
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U

® 14 R
(e ik BAE AL
lvooivooa™!) %30 VDD/VDDA HIFZR IS B (LRI E D) ) +120
Ivssvssa®) 238 VSS/VSSA M2 i B IR G HRD ) -120
o T2 11O FO% il 5| L %tV FRL +25
AT 5% 1/O Az i) 51 B L % s i -25 mA
I o, @ NRST 5 IIEN Eﬁzfﬁ +5
HSE f1 OSC_IN 5| BIFIEN R *5
Sling e © HAb S AN RO 25
FERVEHTEE N, FTE A UE(Voos Vooa) FIEEHI(Vss. Vssa) B HAZUA AR BISN 3 fiE .
WL LT e E B 40 A 2 AT 1/O RSB, St s — e AN REAE S 1205 VB LQFP 335 Wi A
S S| IS
3. RENEANHFRSFHAS ARG
4. X0 ELEEFNEN, HINAEALT 18 5E MROCE I A 2% 4 TE [N
5. Y Vin> Vopalf, &P EERIFENHS: 2 Vin< Ves I, 2724 RN AT A7 8 Hlnaeme
6. UZAHNIFINTEEEN BT, ey 5 A ST IE [N RS 3N FLI (R IR 4 5
ZAlL
4.3 Ttk
4.3.1 WA TIEHM
% 15 @A TIE&M
5 ZH %1 RME | AU | BOKME | A
frcLk N AHB I £h i - - 72 96
frcLke M APB2 4l - - 72 96 MHz
frcLka M APBL 4l - - 72 96
Vop B TAEHE - 2.0 3.3 5.5 \Y;
H i :
Vbpa TR TN Y255 VDD #H[E , V
CRARIEPEBE 0 ] 25
Ta i - -40 - 105 C
T 4 i 9 ) . -40 5 125 <
1. FEUUE AR R YA Voo B Viooa i, 75 EFRIES BRVERIE], Voo F1Vopa 2 1] 2% 0 1FH 300 mV (1)
25,

2. T=125°C A4 e KBUEM .

4.3.2 b B R s B IS A A 2 1
TR AP H B EORTE— M TAE A F IS .
% 16 | R L (1 T A 6 (0@

5 XA ¢ /ME LAY AE O NAE FAAL

tvon Voo LB [ tr 10 - 500000 us
Vop T B[] tr 400 - -

Vil®) i FL ) (L FL & - 0 - mV

MR AR, AEER il
O L5 Vop BIEF ™ HOEIE LR BB P ¢ A0 BB, L BEAS B IR
e R LM OV TR, B R LA
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HAURE

4 10 _E s b
4.3.3 A S A7 AT YA A B
A SO AR T A R IR SERE T A VDD b H R T I
i

2 17 PYHRST (A LU AR

RS o bt R i | RS g
PLS[3:0]=0000 ( FF}iH) ] 18 -
PLS[3:0]1=0000 CFE&E# - 1.7 -
PLS[3:0]=0001 (_LF#) - 2.1 -
PLS[3:0]=0001 ( &) - 2.0 -
PLS[3:0]=0010 ( EJFH) - 2.4 -
PLS[3:0]=0010 ( &) ) 23 ]
PLS[3:0]=0011 (/M ) 2.7 -
PLS[3:0]=0011 ( R - 26 -
PLS[3:0]=0100 ( FFFD) - 3.0 -
AT | PLS[3:01=0100 C FEE) - 2.9 -
Vo HIERI | PLS[3:01=0101 ( EFFD ; 3.3 - v
IS | PLS[3:0]=0101 (R - 3.2 -
i PLS[3:0]=0110 ¢ -7 - 3.6 -
PLS[3:0]=0110 ( R - 35 -
PLS[3:0]=0111 ( EFFD - 3.9 -
PLS[3:0]=0111 R4 ; 3.8 -
PLS[3:0]=1000 ( LF#) - 4.2 -
PLS[3:0]=1000 C &) - 4.1 -
PLS[3:0]=1001 ( EFFD - 45 -
PLS[3:0]=1001 ( &) ; 4.4 -
PLS[3:0]1=1010 ( LF#D - 4.8 -
PLS[3:0]=1010 &I - 4.7 -
VPOR/PDR L§§4i - - 1.65 - Vv
Vhyst PDR | PDR B - - 30 - mV
T o
RsTTEMPO®) EHULI‘E? ) ) 28 ) ms

1. P EREE B R RIE R M EUE Veoreoro
2. HBEIHMRIE, ATEAFEP IR,

e SATRREEET IR I EL 75 9 N B (POR A7) 2 R FARRG 55— 10 HH4 [

%
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KIBNEMSIRAE®

434 NERZRHEE

TR S AR UAEIE F AR SR RS PR BEIR A1 VDD At H S
it

5 S At BTE’J\ WAME | RKNE | $AE
VREFINT WEZSHEHE -40°C<Ta<105°C - 1.2 - \Y;
S— M NS E R i i 18 ) us
svrefint | b, ADC HISERERT ] '

1. BERRAEN )R s S P ) 2 R A 2

4.3.5 {3t i L R

HLRLTH A2 2 M S EUM I R L& 180, XSS HMN X TIEEE. SHEEE

L 1O 5] BRI, PE AR E . TEE. 110 BKEIEEE ., P aeLfr

it gs P AL B DA R BAT AR AL & .

AT T A a7 BN R R Rl #RAERIT —ER R AR,

LYY FE

T H 2R A T R 51 S5

o FTA /O BIERATH N, FFER R — /N ER S H - L —VDD = VSS (L
#) .

o FTHRIANEE AL T RIATPIRES, BRAER AL

o Flash 721l 23 5 1) i 8] #E 2 fucik FIAIER (0 ~ 24 MHz B 0 NERFFIH, 24
~ 48MHz I N1 AN FEH, 48 ~ 72 MHz B 92 ANEEA5FE 1, 72 ~ 96 MHz i 3
MNERF Y, 24 ~ 48 MHz I 91 ANMERF A, 48 ~ 72 MHZ I 2 MERs RN, 72
~ 96 MHz i} 3 NEERE B

o  IRATIHIHEEH B . J/FHF)EIMEET: fucik = froike = freikzo

VE: $54 TN RE DA Z0AE W B I P R S 2R 0 A HT A

TRBGHISE, AR IE ] TR ARSI AR L AT VDD A g T
.

R 19 IBAT BT B MR AL A

» T SR AE \
B sy | gy | oo (AT LS i
- 2) 20C | 25C | 85C | 105C | 4ocC | 25C | ssC | 105C | ™
96M 1977 | 19.79 | 19.82 | 19.88 | 12.15| 1220 1226 | 12.30
48M 1252 | 1257 | 1262 | 12.65| 843| 848| 854 8.58
&4 24M 790 | 7.93| 7.97 799 | 582| 584 588 5.90
B | 8M 267 | 268| 272 274 | 198| 199 | 203 2.06
loo | FH | 4M 182 | 184 187 189 | 165| 167 | 1.30 1.32 | mA
fﬁf—;é 2M 111 112 113 115| 1.03| 1.04| 1.06 1.08
i 1M 076 | 076 | 078 079 o072] 072 074 0.75
500K 059 | 059| 061 062| 057| 058 059 0.61
125K 046 | 047 | 048 050 | 046| 046| 048 0.49

AR 20 MR T R 2R L T AR
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AR
- HAIE LAY .
T s | g | Tew [EREFTAT 51 % S S e
- 2) -40°C | 25°C | 85C | 105C | -40C | 25°C | 85C | 105C fr
96M 12.56 | 12.52 | 12.45 | 12.41 471 | 469 | 465 4.64
48M 6.76 | 6.74| 6.69 6.68 2.83 | 282| 279 2.78
AR, 24M 3.86 | 3.84| 3.81 3.80 189 | 1.88| 1.86 1.85
ek - 8M 128 | 129 1.30 1.31 063 | 063 0.65 0.66
loo | N i 4M 0.91 0.91 0.93 0.94 052 | 053] 0.54 0.55 | mA
Bz 2M 066 | 0.66| 0.68 069 | 046| 047| 048 0.49
it 1M 0.53| 0.53 0.55 0.56 043 | 0.44 0.45 0.46
500K 047 | 047 | 049 0.50 042 | 042 044 0.45
125K 042 | 043 | 044 0.45 0.41 0.41 0.43 0.44
1. HCLK #ii#% /T 8MHz I, R4 A HSI 8M, H4M4i#3 8] AHB i
F 2L AEHUMAFHLBE T ) S A AT I K HRLT T E )
7 " SR .
5 A ol -40°C | 25°C | 85C | 105°C A
FEHUBEAN R | B4 S NERLEE, 113.9
AR HL VDD=3.3V
loox | PREEIEHLR I | BALEHEN R EEAE AL 19 uA
At L X, VDD=3.3V .
R Y IWDG #]JF 0.65
PR L IWDG %14 0.43

1. VO RN .
WESME IR
P B AN EIR IS RES] T2 22 N B AN RIS RE Y, MCU [ TAEZ& N
o FTAM IO SIS THm AR, &S] — NS H - L —Vop BlVss (i

B .

o AN HRAE T RIIRES, BrRARRR U -
o Sy HIAEE R R R AR TH AT

- KRMIPTA MBI B

- FIFR AN B
o FREGIAEA Vop BLH AR FI TR 15,

* 22 NESMRIHRIREAE @

(e ZH B HEE A
GPIOD 0.56
GPIOB 0.39
GPIOC 0.50
GPIOA AHB 0.56

CRC 0.83
HSQRT 0.63
HWDIV 1.05

DBGMCU 0.04
SYSCFG 0.50
oo COMP 0.80

PWM 1.13

EXTI 0.01
TIM14 1.88 UA/MHz
TIM16 APB2 1.94
TIM17 1.97
UART1 4.23

SPI1 4.62

ADC2 4.96
ADC1 4.61
TIM1 7.44
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s ZH Bk A LA
TIM8 7.60
WWDG 0.22
DAC 0.77
PWR 0.88
BKP 0.01
TIM3 3.63
CSM APB1 3.82
UART2 4.23 UA/MHz
UART3 4.29
TIM2 4.77
SPI2 4.79
12C1 5.26
1 frok = 96MHz, faps1 = fuci/2, fapsz = fucks FEAMFMRAI TG40 R B BRINE
AT FEAR TR ) Bt ]

TR H R R R N [ A DY PRI Bl HSE R Bl B A o R PR IR A5 P PRI
R T AR A ST E -
o (EHLEAFHUE: IR IR 4

o MEMRARI: I PR kN B MRS 2R i {6 PRI B P A 00 e T ok FH P S5 0L P8 A 4
HL FRL R 530 FH AR S A D A 30

R 23 (R IAEAE 21 M A 3]

5 ZH bt RUE | B
twusLeep A RS = e RGP HSI 2.8 uS
AP AR G T
twusToP AN T 1R TR ) RGN HSI 10.7 uS
TR FEE A5 A A g it
twupeepstop | IR ZH A TR D FERE RGN HSI 71 uS
W)

twusTDBY AT 2 nde PWR->CR[15:14] = 0x1 362 uS
twusToBY MRS st PWR->CR[15:14] = 0x2 384 uS
twusToBY MAREATUAR st PWR->CR[15:14] = 0x3 407 uS

4.3.6 AN B PR

SR B SR 47 3 U7 A F TR T S P B

TR W ARESEOE A A R R SRR BRI, PRSI AN A
A3 AR S

R 24 F AN N R

e Sy M| BeME | WBNME | RORME | B4
fHsE_ext FH P AR e i e (1) - - 8 32 MHz
Vhsen | OSC_IN %A 51 i s~ i & - 0.7vDD - VDD Vv
VhseL | OSC_IN %\ 5| B H 1 FL - Vss - 0.3VDD | V
tw(HSE) OSC_IN = fik i ] - 15 - - ns

1. W RIE, AL .
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B

AR B fHSE ext |OSC_IN

—

q: IL

474122

11 A1 v S A B R R AS e

A5 PR A A B B T R A A ) TR S B e Ao
EHEAMIE D (HSE) v LMEH—A 4 ~ 24MHz 1) 5 70/ P 8 VIR 25 A4 R K 41 3% 25 7

A

AT gy B EME SAET A N RS s R AN TR, I SRS

TEAEAR BN . AERH Y, IR A% AT 573 28 0 20U AT e SR i R 57 4 1) 5 1 B,
DA/ N 2R EURIS Bl I RS E IR E) o A7 R B RIS IR AR TR S8 (e, 3.
FEIESE) SRR A R

# 25 HSE 4 ~ 24MHz &% a5t 0@

ne] e S Yan BAME | BAME | BOKNME | A
2V<VDD<3.6V 4 8 12 MHz
f = 5 B 2% (2)
oscn | RS 3.0V<VDD<5.5V 8 16 24 MHz
Re 5 FELBEL ) - - 510 - kQ
THERAREATI | foscin =24M VDD=3V - - 50 Q
ESR in a3
(CL1CL2®Ny fosc_in =12M VDD=2V - - 120 Q
16pF)
fosc_n =24M ESR=30
I2 HSE 3Xzh i | Voo = 3.3V, CrLiCL®N - 1.5 - mA
20pF
gm PRGNS Ja5h - 9 - mA/NV
t s .
" EE! Voo 2 11 - 3 - ms
(HSE) ®)

TR B I E S Bk A P TR S T 4

M4 AITHE .

XtF CLL Al CL2, #UEA S RER. AN s E (LA A)5pF ~ 25pF 2 [AIFT &/ A RS,
HPRIR TSR FIABEIRSS . % CLL A1 CL2 EFMFESH. RAHEREH L CLL A1 CL2 fy &
ITHEE LIRS H. Eikfk CL1L 1 CL2 i}, PCB A1 MCU 5| I BTN %% FBFEN (Al UG
WIS 5 PCB BRI L5 4% 10pF i)

ARSI B Re FLBHAE, AE08 AT LICATIEE So A SRS N A8 F I 7 A ) 1 R AR S, IXRPOR B R P~ AR
RO B A6 AR A 2 T AR, (B, Hn S MCU 2 S FHAE B 5 (i I A I, SEiHinh 75 B A 2 8k
ek k.

tsugse) AL A BN IA], MRS HSE JFiaI &, B ESPIFE N 8MHz 3R X B 1A, X AU R7E
—ANPRUER S AR IR A LIRS R, T AT AR IR S AR R AN R T AR AR
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HAURE

<o
PR ‘ 0SC_IN B fuse
1 8MH S
= o

*F 4117+ R =510K0 R, =6100

860676

& 12 1§ 8MHz /5 ik [ 2 87 F
4.3.7 PRI s
TR P45 AR S HU (8 PR I B AL F AR A I AR S AR R

FE A (HSI) P28
% 26 HSI #FRY #Ret: O@

5 S At mAME | BAME | mOKME | B
frsi LIRS - - 8 - MHz

Ta=-40"C~105C -2.5 - +2.5 %

ACCusi | HSI#iz3% #5 A Ta=0'C~85C -1.5 - +1.5 %

Ta=25°C -1 - +1 %

tsups)y | HSI#R% %% 5 shit 8] - - - 5 uS

TstabHsl) | HSI 37 37 5 £ 5 i (7] - - - 10 uS

Ipp(Hsl) HSI 7 % 25 Ti#E - - 75 - UA

1. Vpp=3.3V, TA=-40:C~ 85:C, FRIEHFMITEH.
2. HEIHHRIE, REAEFERRNER.

RENEB(LSI) 28
F 27 LS| ez e Fek @
55 2 %A mME | BUAME | mKME | B
fLsi® LIS - 18.57 40 69.19 | KHz
= i
tsusn® LSI T}ﬁ@é%)ﬁ'liﬁ T - - - 100 pS
= % e e
tstab(Lsl) LSI j:)&{ﬁfjg FiEm - - - 100 uS
loosn® LSI k%25 Thkt - - 0.200 - pA
Voo = 3.3V, Ta=-40:C~ 85C, FaFH:RIHEH] .
HZEE TS H .

R RIIE, ANEA > TR

4.3.8 PLL 45tk
PLL f)# NBF 88 feue in Al feu_out Z IR RN

fPLL_IN — fPLL_OUT
PLLDIV[2:0] +1 PLLMUL[6:0] + 1
®1

—_

»

PLLMUL/6: 0]F1 PLLDIV[2: 0] J& PLL ¥ fi% 473 At #s At 20 A as (1) 43 A bl v B

TR KIS B AR PSR AL L T 5 AR 2 R A5 2
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% 28 PLL i@

5 S - Yis BoOME | BBME | BOKE | A
fPLL N PLL %y NI %02 - 4 8 24 MHz
DpLL N PLL % NI 523t - 20 - 80 %

fvco | PLL %t B Bhofiii ey [ - 80 200 MHz

fpLL_ouT PLL 3 Sy s - 40 100 MHz
Ibp(PLL) PLL HLi ke frLL_ouT ¥ 100MHZz - 1550 - uA

1. et ORE, AEAL T Fl.
2. WERBMEHIEROIRE, AR PLL IR fou our 2T RVFIE BN

4.3.9 fifigas et
% 29 Flash 174 2s 45
=t ZH %1 BME | SEUE | BOKME | R
tprog 16 {7 [ gm AL o [H] - - 158 - uS
T (1024 F75) ##
tERASE I il - - 45 - mS
tme B EBR I (] - - 30 mS
SRR TERE B 40MHz - - 6 mA
[[>)) - EHEEL - - 7 mA
R - - 2 mA
R 30 Flash 171 &% 75 iy AU R AR D@
s ZH 51 BoME | BEME | BOKME | S
Neno BEEIRHL 20000 - - R
§ Ta=125C - - -
Tor HR A7 Ta= 25C 100 - ; vears

4.3.10 EMC $51%

FRUBAE TR 7 77 i ) 25 VA I R AT TR

TheetE EMS (R msURE)

ZAT /A AR AL P GBI 1O 3 AR 2 A LED) , JIREE it 1
FhERE TP E B AR, LED INEBRIEZR T HHRAI 7.

o EFT: fE Vop M Vss Liliid —> 100 pF fH A AN —MBFAZ L IRk B CIE i A
KR BRGNS . XK & IEC61000-4-4 Frik .

S ZALA UAE Rk IEF R WHles BA T .
% 31 EMS 45

e SH I G
HEIEIE— VO B, Wi SEhhgsy | Veo= 38V: Ta=+25C,
Veeso A2 L R fiuowk = 96MHz. 7 2A
IEC61000-4-2

1F Vop Al Vss Ll it 100pF M2 Vop= 3.3V, Ta=+25C,
VEerT TN S B ) B R 1 B AR ik p A fuclk = 96MHz. & 2A
R A PR IEC61000-4-4

BETH AT SR BB DASEE 57168 75 7 1] At

FEAPF AT EMC VRS AIDEAL, S AE SR (O A B R HEAT 1K BOZIE A2

If (¥ EMC PERE 5 7 RV AR AR BB B I G o BRIk, S O P R Jf S 4T
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HAURE

EMC fltfk, IF#H4T5 EMC A = GEINR .
AR

AT AR o A0 R B R s,
o WHUIRIFE P EAS

o  EAMNEAL

o REEEUIEMIBIN (EHIEFAARE)

NNy
REH IR CEAMNIRAANFE P s iR ), aTblis s A THI#E NRST £
FIN— AR B R 51 E ST — AN RRSE 1 AP R T~ o B

FEEAT ESD MBS, W] ARG 2 A BRI HL s B N6 8 b, el B4k
ENFERIMTT . BAEAR o 7 EN R CAR 1k A A AN TR A SR

4.3.11 BhEME EMS @S BUSE)

FT ZAAE B (ESD, LU), 8RR I T7vk, bt i A7 5 B i LA ok e
B AU T T T R

#F S (ESD)

BB (AN TR KR AR i 18] B — A0 B s — A S kD in 20T G B 5 1 T
SUEE, FERRNSE A EAERSIEEAX (3 7 x(n+ 1) LD o x4
MARFF 4 JEDEC JS-001-2017/002-2018 Frif

RS
N T PSR BIERE, AR 6 MR BT 2 D EAM S EINB
o ONEEASEIRGI, FRAUEIE AR IR A A R

o TEEAIA. HtHAIATECE A /O S EIEAN R . XA A EIAJJESD78E £
FHL AR BARE -

% 32 ESD it
lincl ZH A g | mKME | A
TA=25C, f§&
VESD(HBM) R FEL PRI (A RY) ESDA/JEDEC JS-001- 3A 6000 Y
2017
TA=25°C, &
VESD(CDM) RSO LS (7 L TR A 1Y) ESDA/JEDEC JS-002- C3 2000 \
2018
— o, e RANS
ILU FAs B (Latch-up current) TA=105°C, £ LA 100 mA
JESD78E

% 33 1/0 A

L HZEIHEAE, AEEP .
2. ARRREAERX A, e R IEED .

4.3.12 GPIO ufit 7138 FH i N\ J5an e vk

BRAEREDIULH, RIS BOR I IR 16 MIZFRAR]. Bra ) 170 By N#HE
4 CmOos.

SPEED ZH %A oME | AME | RORME | AL
ViL PN M= = 3.3V CMOSH# [ - - 1.4 \Y
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=
SPEED E %A% BoME | BAME | BORME | HAL
ViL L PN MR S 5V CMOSH# [ - - 2.1 Vv
ViH B\ = L L 3.3V CMOSiiit [ 2.0 - - \Y;
ViH B\ = L L 5V CMOS#ii [ 2.8 - - \Y;
Viy |/oﬂiﬂﬁ@%u;%ﬁ§)7;z%§ Hi T SR 33V 050 v
Vi |/oﬂiﬂﬁ@%u;%ﬁ§)7;z%§ Hi T SR 5V 062 Vv
Iikg NN HIR® 3.3V - 1 - uA
likg NN IR 5V - 1 - MA
Reu 59 LR SR E® 3.3V ViN=Vss 27 50 80 kQ
Rpu 59 LR SR E® 5V ViN= Vss 27 50 78 kQ
Reo 59 N RS A H S 3.3V Vin=Vop 27 50 80 kQ
Rep BB A3 e S 5V Vin= Vss 27 50 78 kQ
Cio /O3] B HE 2 - - - 1 pF
1. HZEATEERE, AEE IR,
2. WSRAEAHAR S| I S A R RIE, YR IR AT R T iR oK E .
3. _bRARH P poly HiBH.
4. bR RSE MBS CS=0 gt
IR EELIR
GPIO Cili A N\ M H o 1) 7] DAMR IRl i 218 £20mA HLit.
PR AS, 11O RSB 2R IEIRS) A BEHE T 4.2 545 H 45 i K8 e
fH:
o IO i I M Vpp E3REUE LA AT, I EMCU 76 Vpp E3RER ) i Kis 4T FELIR
A HEFEIT 4 %o} B KA E B Ivpp
o A0 ki IRIIE M Vss B H TSR, I EMCU #EVss FiH iR KIg1T
HHR, AEEARIT 260} B KA 2 1B lvsso
W HEE
BRAERED B, R ERAH S48 ISR R VDD it B R 7 A 3R 15 1261+
MEARE]. FrE R /O 5 D2 HfZF CMOS #.
K 34 Firth B R
SPEED 55 e A i AE HAL
VoL@ YA R [lo]= 6MA, 0.15
Vou® B VDD=3.3V 3.12
11 VoL@ R T [lio|]= 8mA, 0.20
(50MHz2) VoH®®) B 7 LT VDD=3.3V 3.06
Vo @® YA R [lio|=20mA, 0.57
Vor®®) oy T VDD=3.3V 2.61
Vo ® G R lio|]= 6MA, 0.30
Vor® B B R VDD=3.3V 2.94
10 VoL @) i HA HLP [lio|= 8mA, 042 v
(2MHz) Vor@® t P VDD=3.3V 2.80
Vo @@ R [llo]=20mA, -
Vor®®) ot P VDD=3.3V -
Vo @ G R lio|= 6MA, 0.30
Vor® ey 4 P VDD=3.3V 2.94
01 Vo @) iy H G HRL T [lo|= 8MA, 042
(10MHz) Vor@® to L 72 S VDD=3.3V 2.80
VoL@ A AT [llo]=20mA, -
Vor@® ot P VDD=3.3V -

1 ARSI Lo AR A IBIEAR P4y A0 i KBUE (B, A Lo BIERT (B 11O IR KD A

DS_MM32SPIN560C_ver1.06 www.mm32mcu.com 44/63



http://www.mm32mcu.com/

Retid lvsso

2. SRR Lo LAURZEIER P& TN A B KBUEE, [FIN o MLEFT (I 1/O BRI IAD A
et Ivopo

3. HGEIHiEL.

BN AT AR

o Nt S TR TR R E SCREUE 70 30 AE 1] 13 AR 35 45t

BRARRE AU, R A S HOR A PRSI AN AT 5 AR 2R AR
AR
% 35 HNHi AR OO

SPEED[1:0] ‘
O B s ZH A4 HAE BT
11 trioyout A1 H 1 2 LS T R TR 4.6 ns

(
tro)out i H ARG 22 v B ) ] 5.2 ns
triojout i H e A HE P R AR T CL = 50pF 9.6 ns
(
(

10 — -
trio)out iy R 28 8 T ) i ) VDD=3.3V | 10.1 ns
01 traoout LA M O N S ] 9.8 ns
tr10jout A H AR 2 v P R T 10.5 ns
1. 1/O 3 O g AR uT LU MODEX[1: O] Bt® . 2 WA F 2% T 56 GPIO i OC B & 77 8410
.
2. ERBIEEAER 17 e .
3. HEIHMREE, AEEAFERIRR.
90% 10%
[} |
[} |
[} |
| |
| |
1 i H B | |
| |

. ]
L 50pF tr (10)out .<—>| u—u tf (I0)out 1
' I
]

< T

W ((tr+ 1) <2/3)T, JFH 5% ;%45~%%)
M ECAS0pFI, IR B H ORISR .

13 N SR X
4.3.13 NRST 35| itk

NRST 5| s NIz CMOS 1.2, ‘&i&EH: T — M AReliIr i L i, RPU.
BRAERR BT, T 2 0 SO B R R B AL VDD R & R 15 %% 1

TR,
% 36 NRST 3| It
e SR %At /ME | MBME | RKE | R
ViLnrst) @ NRST #i NI -7 L VDD=3.3V - - 1.4 \Y;
ViHnrst) @ NRST i\ & P B VDD=3.3V 2.0 - - \Y;
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e E A BoME | HAUE | mKME | B4
VhysnrsT) | NRST it Fefil & 25 HUEIR | VDD=3.3V 0.50 Vv
Rpu 59 _FH A H@ Vin= Vss - 50 kQ
Venrst) @ NRST #r N\ R kb - - - 0.4 us
VnenRrsT) @ NRST % N JEJEI ik v - 0.8 - - us
1. BBEHRE, AEEERTR.
2. LRAUFHEHRE MOS HEFH .
S (R
SR 02" TV00 "~ Vob
Vid RN
ya \
/ tooka ® Reu
\ (2) y=an
/ \‘NRST - ‘ Y=L
Lo —1 i B ] > ———>
Vb ——oawr
v L /
\ - - ,I
S ’
\\\ ”,

£ 37 TIMX® ik

14 @K NRST 5] IfR

1. EfMRNTHERER A

2. FIPZURIE NRST 51EEIFEAZRER IR T 3% 36 T HBIECK VIL(NRST) LUF, %50 MCU R igfS8IE

fir.

4.3.14 TIM 5E N 284514
FEIH BB B RIE .

A A Nt 2 DIRE S Chim ) B A
PRI, ZIL/NAT 4.3.12,

BRSNS B PWM Bt (R

e ZH %A e/ MAE FON:] i<k vy
. . ‘ - 1 - trimxcLk
tres(TIM) SE I 2843 PRI ] X
frimxcLk = 96MHz 10.4 - nS
for CH1 % CH4 fse i} - 0 - MHz
A S I AR frimxcLk = 96MHz 0 48
Restim TERT AR - - 16 i
16 fir F B I el - 1 65536 trimxcLk
tcounNTER 11
> frimxclk = 96MHz | 0.0104 682.6 uS
) KA BE R 3L - - 65536*65536 | tTiMxcLk
MAX_COUNT N
(TIM_PSC wii) frimxcLk = 96MHz - 44.7 S
feLL_out = 192MHz
tmAX_IN TIM $5 = A\ S frcLk = 96MHz - 192MHz MHz
frimxcik = 192MHz
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4.3.15 mfEHN

12C £ D45

BRAERE I, % 38 B IS MU IR BEIR AT, frouka ST VDD fiHL LR 75 &
# 15 AN EF 2

12C # O & FRUE 12C IBETL, HBEW RIS SDA f SCL AR“EFFIF"1 5
i, YECE AR T, RS A VDD Z Al PMOS &, BAARAE
1E,

12C #0151 T3% 38, FHRMAFHEHThEESI I (SDA F1 SCL) KU 1E,
Z W/ 4.3.12,
% 38 12C 2

FrifE 12CM PRE 12CM :
i E AT
w/ME | ANME | mME | sKE
tw (scLL) SCL A 8] 8*trcLk - 8*trcLk - us
tw scLh) SCL &b ik [a] 6*trcLk - 6*trcLk - us
tsu cspa SDA 7 57 [A] 2*treLk - 2*treLk - ns
th (spa) SDA 5 SRR [A] 0® - 0 875® ns
trson) SDA il SCL - 7Hirf ] - 1000 - 300 | ns
tr scL
?zz’: SDA Fil SCL T W& ] ; 300 - 300 | ns
( )
th sTA) FF UG F A R R 1] 8*tpcLk - 8*trcLk - us
tsu sTA) R BT 25 AR L[] 6*trcLk - 6*trcLk - us
tsu sTO) 12 10 25 A S SN ] 6*trcLk - 6*trcLk - us
tw 158 1 25 1 22 T U 25 A AT B 1] 5 ) 5 i s
(STO:STA) (@=85515D) PoLK PoLK H
Co TR MBI 4.7 - 1.2 - pF

BB RIE, A7EAF=H R
TR BIFRAEE R 12C BIROAIRR, focua BAKT 3MHz. AIE IR 12C B SR, feck LA
KT 12MHz.
3. WRAZLRPK SCL E5 HR AR ), TR 7555 2 4R 2 A F I SR AR RIS i)
NT B SCL R AR XXk, £ MCU P ZURIE SDA 155 157> 300nS HI4R-FEI 8] o
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* tw seLw

4.7KQ 4.7KQ
100Q
o AVAVAY. SDA
12C BUS {
100Q
O SCL
[ 1
i t cspa) | tr (spa) tsu cspa)
| |
I
DA ! 70% !
s A
I T
I I
I I
I I
i I
I I
I I
1 1
scL ! ! 70%
! ! 30%
I I
| 1
I s
I I
I I
I I

«+SDA

9" clock

*+SCL

9" clock

K 15 12C SERACTRE AN 2 IS (1)

1. MEA%ET CMOS HF: 0.3Vpp A10.7Vppe

SPI #: Ot
BARds i B, 2 39 B HL 1 S HUR 8 IR B IR
* 15 AN ES R,

AREANGH Z RS (NSS. SCK. MOSI.

frcLkx AR VDD L L R F~F &

BN

MISO) HIRFHETENE, S W/

4.3.12,
% 39 SPI #5E @
5 ZH i Yis wME | BOKIE | B
FE - 24
fsck1 ) PI 4 4% —

sck1/te(sck) SPI K&l Rt ; 12 MHz

trsck) SPI I F i [ g% C=15pF - 6 ns

tisck) SPI B B [E] M HE: C=15pF - 6 nS

tsuinss)) NSS &7 ] NS 1tecLk - nS

thinss)™M NSS {R$FHT [E] NS 2troLk - nS

twisckr) SCK %3%7‘3@ i - te(sckyz- 6 - nS

tw(sckuy! SCK Eﬁ‘jll\:ﬁjj\jﬁ oty - te(scryz2- 6 - nS

] FHE, feck = 48MHz,
tsuun(® v N I N wr NN 10 - nS
By NI | PR E= 2, midal
tsusn™ A 5 - nS
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5 ZH E s sAME | mAE | B

thoan() EHL, T?CLK - 4EMHE’ 0 - nS
B Nt a) | B iR EE= 2, mndaal

thesn™ A 5 - nS

tvmo)(1) Hdmim A 2o | AR (R E) - 16 nS

tvso)1) Hnfm AR | MR (R 2 5 - 18.8 nS

thmo)(1) ot O RR R] R (R B nS
LR E TR H .

AN IEEN ek Rih = 2N CT A SN EE S NI T E/RC 5 €0k >SN AT
I/ AMBEAR SR P i NN TE] S RAE ARR TS 20 B T i B AS BRI ] o

tSU(NSS) ‘ tC(SCK) ) | th(NSS)—:“—" i
gloms | ‘ N N
2| cPoL=0— I ! ‘ | g .
£ rtwisckH) |, X ‘ | X ! :

S |cPHA=0 _ twiscky ] | | I ! !
0 |CPOL = } \ / | ! ﬁ
: ! : : tV(SO)H: ;thgso) ‘. N —bl :4— tr(sck) Eis(so)
ta(so) S | ! ! i tRscK) |
MISO Y - ‘ :
OUTPUT { | MSBOUT W BIT6 OUT LSB OUT >_
tsu(siy—+
MOSI ><><X><><><>(>< | MSBIN >< BIT1 IN >< LSB IN ><><><><><><><><
INPUT _

& 16 SPI i} ¢ E- A A CPHA = 0, CPHASEL = 1
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NSS input | f
ISUNSS) o, +——to(SCK) ——! thinss) ¢ 4
| : ! ! ¥
= | CPHA=1 | i | ! \ | i H
a|cPoL=0— i 1! | ] ! l
£ :tW(SCKH):: I I i ' " |
é CPHA =1 tw(sckL) | I ! P | ¥ !
&|cPoL=1 | \ / U . t |
N ! 1 tvsq) ,: : ' s ! tdis(so) |
Q ta(so) —r—— | o th(so) T—’;Md ’ ﬁ.
MISO | H : = , |
e 4<}< MSE ouT >< BIT6 OUT >< LSB OUT >>
i | ! -
tsu(si r—»!&th(sn —»
wen T wssw (e e (A
INPUT ! o
17 SPI s} 7 - W F1 CPHA = 1, CPHASEL = 1 (1)
1. &S % E T CMOS HLF: 0.3Vpp f10.7Vppo
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High
NSS input -
I |
| 4—— tc(SCK—p ‘
CPHA =0 ) SN | /ﬂ \
5| CPOL =0 \ | ‘ | 4 : \
s | | | | | |
8 Lo [ | | P
: CPHA =0 | | ‘ ‘ -—l
ll),5 = | / ‘ | I\
o =
8 o | | | P!
’ [ | | | | :
CPHA = 1 N ‘ ﬂ : L
= | cpoL =0 | | N N
I3 o [ | [ b
Ke) | | | | | |
S| cPHA =1 ! ‘ VA »
2 cPoL =1 | \ | ! "
S I Itw (SCKHY I ! I, tr(sck)
§ tsu(MI) H’N :tw (SCKL)H : — < t (SCK)
‘ | | |
MISO | \ - \
INPUT ) | MSBIN | BIT6 IN | LSBIN ><><><><><
T T | -1
< thm) P |
MOS| ‘ >< out | ><
oy MSB OUT: \ BIT1 OUT \ \ LSB OUT
tv(mo) '@ M th(MO y&»
] 18 SPI i} /3 - 48K (1)
1. JELAKEET CMOS HF: 0.3Vpp M10.7Vop.
4.3.16 ADC H51
BRAEREAIBE, TROSERMAHFE B TIEXMFRP IR freike AZA
Vooa ft H LR IS 15 2.
% 40 ADC H1:
e S %A B/MA T BNE LKA
Vbba AR H - 2.5 3.3 55 V
fanc ADC I 4% Vopa=2.5V - - 48 MHz
o 12bits; Vopa=
™ % B ’ - -
fs PRt Y 3 MHz
12bits;
fri® | A SO | faoc=48MHz | ] 282 | MHz
12bits - - 17 1/fanc
fingECT N EBIENIR 12bits - - 23 1/fanc
Van@ A R VE Vbpba=2.5V 0 - Vbba \
Ran® A1 N BT - WA 2 kQ
Rapc(" RFEFF oS LR - - - 1.2 kQ
PR RN LR Fr
C e - - 3 4 F
ADC(1) e p
tsTas(" e L] - - 32/fanc - uS
teaM REHER 8] - - 32*12*16 - 1/fapc
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s ZH A /ME ST SN AL
tradl HEN i S iy - - 512 1/fanc
%
tiae(" RS AN 512 1/fanc
I
N fabc=48MHz 0.0729 5.0104 uS
ts(™M KFERS A
S R - 35 2405 | 1/fanc
peNioE s ANl 12bits;
0.3333 5.2708 S
tconv(™ CEFER R fanc=48MHz H
[a]) 12bits tsamp + 12.5 = 16 to 253 1/fanc
1. HZEATERIE, AEAR IR,
2. HEHRIE, AEAEHNER .
3. EERIEET, Veers £NERS] Vopar Vrer- £ W ITERER] Vssao
4. WEIHRE, AEAFEFIER.
5. Xt FAbERfibk, AZAERTZE N L — AN ER 1 fapco
WAEPLFIR

TS

Ryn< —R
AN fapc*CapcXIn(2n+2) 4pe

FRARX (AR D BT REs RN YT, FRIRZELI/NT 1/4 LSB. Hr
N=12 (F/R 12 GinHEER) , A faoc = 48MHz I E TS

% 41 fapc=15MHz® B 1 K Rain

Ts CA#D ts (uS) A Ran (kQ)
35 0.073 0.7
4.5 0.094 1.2
55 0.115 1.8
6.5 0.135 2.3
7.5 0.156 2.8
11.5 0.240 5.0
13.5 0.281 6.0
15.5 0.323 7.1
19.5 0.406 9.3
29.5 0.615 14.6
39.5 0.823 20.0
59.5 1.240 30.7
79.5 1.656 415
119.5 2.490 62.9
159.5 3.323 84.4
240.5 5.010 127.9
1. EHE, AR PR,
& 42 ADC E 5S4 OR)

5 S S Yan S A =K A
ET CERIRE -8.4/+3.3
EO TR froLke = 96MHz, -1.2/+4.4
EG WRR IR faoc = 48MHz, Ran<0.1kQ, -0.5/+5.5 LSB
ED W et iR 2= Vopa= 3.3V, Ta=25°C ~1/+3
EL R MR 2 -4.2/+4.7
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1. ADC HEERPENBRIKR: HFEE R FARERBEAN S FENR P i, FOEFES R
20 BRAR 5 — AN 51 L ETEEAT IR ORI . ERFE T BEF AR RNV FLRR IR AR HEASLADL 51 )
b, (BlS R D B n—AN EREE R . R IEREEANRR, RET/NY 4.2 hgy H
Ing(PIN) F1 Zyng(PIN) YEFEZ P, A <520 ADC K .

2. HZGAVHMETIE, AR F IR,
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3. ET = BOREMERZE: SBRAN AR (40 il 26 (9 ) Sk 12«

4. EO={mfiRZE: B UCSEBRIEHAN S — AR e 452 1] () e 1

5. EG=MMaiiR%E: &5 — R AEEHAN G5 — RS BR 4 Ff 25 o
6. ED =gtz bl AnEAREL ] iR KW S -

7. EL=MDERIEIRE: ARATSRREAI b 5 Sk 8] R K S o

KEEANRFFADCEE 1 7%
I}ﬁw‘” AINxFj Rﬁﬁﬁm 1241
VIVVVYY L] VUVyvvy $§}ﬁ%§
Cparasitic?
VAIN — —
‘ Capc!
TAEHBE
& 19 fiiFl ADC SR 3% K

1. f5% RAIN. RADC fil CADC Wi, & 0.3 42.

2. Cparasitic £/~ PCB(H R PCB 1) i EAHR) 524 LA (KY 7pF). BUKH Cparasitic
BUENG AR IRE BE, R RII INE R I/ faoce

PCB #it#iX

FLYR K 2 i IR N R, BRI 10 nF B DA EN B, EAINIZR A

AEHLEENT MCU & Fo

Vbba -
1] Vooa
1uF//10nF
T 1] Vesa

326818

20 fL A RN 275 R L AR L
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4.3.17 R AL AR
% 43 LR AR 90

(iR S e /MA LAY B NAH <K A
T VSENSEZE?iéYB%g ib] -10 ) +10 .
Avg_Slope™" SEY R 4.26 mV/-C
Vas(1) 1E 25°CH [ HE - 1.42 - \%
tstarT® 78 3T [A] - - 10 uS
ts_tomp? SPRHEL R, ADC ) i i uS
- KA R[]
1. HZEETHNRIE, e,
2. WAL, ATEAEFERIREL.
3. HJE SRR AT DL S R I 2 RS IR P .
4. Vpp=3.3V,
5  REARX: TS_adc=25+(value*vdda-offset*3300)/(4096*Avg_slope), offset it 3% T Ox1FFFF7F6 {ik 12
hirp
4.3.18 DAC #¥1k
# 44 DAC it
e S - Yis 5 /ME MAME | BeKME | A
Vbpa fEE - 25 3.3 5.5 \Y;
VREF+ S H L - 2.5 3.3 55 V
buff on, output ) 97 )
S i :
connected to Vopa
DAC_OUTmin i H B A HL R - Vssa+0.1 - - \Y,
DAC_OUTmax | #ith i s - - - Vg“{" Vv
Ibpa DAC A HLR - - 430 - uA
DNL oy AR LR I 1% 22 - - -3/+1 - LSB
INL B R 2tk iR 2= - - -2/+2 - LSB
Offset s iRz - - -1/+2 - LSB
Gain error WA IR ZE - - -2/+2 - LSB
Update rate S ONESEpuEEd - - 1 - MS/s
1. HEZEENRIE, ALEEF R
4.3.19 AR
* 45 LI R
H A AR
= ZH %A ¢ /ME ST SN AL
tHysT 1B IR #0Omv - 0 - mvV
IB#F15my - 15 - mv
B 30mv - 30 - mvV
1B #ir90mv - 90 - mV
VoOFFSET R HLE IR #0Omv 0.091 0.213 0.358 mV
tpELAY FEREZERS (1) AR T % - 70 - ns
Kz - 43 - ns
H &R T2 - 33 - ns
B - 16 - ns
Iq AR WAL % - 5.9 - UuA
H(2) Koz - 9.2 - uA
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P A A
e ZH %1 /M HFAE BAME Ffsy
FREETh R - 12 UuA
IR - 48 uA
1. HiHENEE 50% S B R
2. RWNFERAMME, TAEFRF.
4.3.20 Iz UK SRt
46 IBHTOCE L
we ZH %1 RAME | MAEME | ROKME | A
Vopa it H - 25 3.3 5.5 v
VOFFSET N B - -6 +6 mV
ILoaD X 7 B VAL - 35 mA
CLoaD SRRk - pF
CMRR FLAFEHNH LE - 70 dB
PSRR L YR b - 80 dB
GBW 12545 AR - 12 MHz
SR R - 7.9 V/us
GOL TR %5 - 100 dB
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MR S zh 2%

5 R IX 3 2%

5.1 TAE&MH
X 47 Gatedriver 4% & KA EE
5 fiid B/MA S ONIE <K 12
VCC LDO FUih#i Bk 50 25 L U5 HL R -0.3 15
VREG5 5V i PERR I A -0.3 6
HIN1,2,3 MR S sh 38 EAFE fr N -0.3 VCC +0.3
LIN1,2,3 MR IR N4 T M E SN -0.3 VCC + 0.3
VB1,2,3 W2 3R 3 3 1 2% LY -0.3 63 \
VS1,2,3 TR A7) e v B AT R -8 VB + 0.3
HO1,2,3 W B ) 7% A7 i L2 VS-0.3 VB + 0.3
LO1,2,3 W DR 3 T AT A H -0.3 VCC + 0.3
PD TA<=25-C I [f) 3} 2 Ty 0.625 W
RthJA HPH 200 °CIW
TJ 25 150
TS TGRS -55 150 oC
TL SRR 5| ZRIREE (PREF 10 #) 300
% 48 Gatedriver #i#E T/ET6
55 hid f/ME B NE PR
VCC LDO FHANHAR BK 2 2% Ha Yt F, 7 13.5
VREG5 5V 2R MR 28 4.5 5.5
HIN1, 2, 3 MR R ) g AR N 0 vCC
LIN1, 2,3 W B3R 5 2% T AR i N 0 VCC v
VB1, 2,3 M SR Bh 25 B 55 B 5 VS + 5 VS + 13.5
VS1,2,3 Ty 24 ¥ v A AR T -5 48
HO1, 2, 3 W0 B 5 2 AT A i L VS VB
L0L,2,3 MR R ) 8 T B i 0 vCC
TA MR -40 125 oC
5.2 TiE4sE
M AR X B 2 e P P
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MR S zh 2%

PW,\
50% 50%
HINX/LINX
ton‘ trJ tOﬁi t
90% 90%
0%  PWoyr 50
HOX/LOx —10% 10% —x-

e/ \
N\

HOx

10%

K 21 EHEFIRSHE
HE P (Shoot- Through Protection)

GateDriver EHHMARI HLE (Shoot- Through Protection Circuitry). FEERZY HI F1
LT FTIRN, SR FE 8 high-side AIMK low-side JF36. XN THiIER
highside AU low-side A% ER—RfRIFT .
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MR S zh 2%

Shoot-through Protection enable

HI .
LI \ |
UGO !
LGO i :
Kl 22 L I R A K
F 49 PWM iy N HUIRA R
PWM State
HI LI UGATE | LGATE
ON OFF ON OFF
OFF ON OFF ON
ON ON OFF OFF
OFF OFF OFF OFF
% 50 Gatedriver HS %
e ik e /IME ST SN B
B HL R LI
1Qce (HIN=LIN=0Y) 1.5 2 mA
uvee VCC H [ k& B E. 4.5 5.5 6.5
UVCCHYS VCC R A 0.3
UVBS VVBS H, & k7% A 5.22
UVBSHYS VVBS R B AE 0.05 v
VIH e FELSP A N HE R R 2.4
VIL I RSP\ HE R A 0.8
RINPD DN e AN 200 kQ
N B IR
LINe (HO=hi gh) 3 ut

DS_MM32SPIN560C_ver1.06

www.mm32mcu.com

58/63


http://www.mm32mcu.com/

MR S zh 2%

e ik B/ME HL TR ] SN <K 2
~ A1\ i B LI
LN (HO=1ow) 2
VB123 A I LR
IQBS (HO=1ow) 36 100
PR A S RN LB
RBSD (EAmE B = 60 Q
10mA)
ISINK LPNEEER/ ) 1 A
ISOURSE B H HR 1
VOH e P R 11.9 v
VOL K AP L 0.1
tr B H b e ) 30 60
tf % T PR ] 30 60
tDT BEIX I ] 65 95
ton 538 LE IR B (] 40 60 ne
toff e W SiE 1R I (1] 40 60
tSD 5 P ZE 3R s} 8] 40 60
% 51 5V LDO
e fiid BAME | BAME | BKE BT
2R 1 A T B RAIA, X
VREG5 R EIEH L 10=40 45 5 55 \Y;
mA)
IREG5 2 MRS s A FL A L 60 mA
VREGS,drop1 | 1% L% 1v(écr2?§\l/()) 100 200 mv
PRIE R 2 (10V <
VREGS5,drop2 | VCC < 15V, 10=40 200 400 mv
mA)
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B

6 B AFIE

6.1 Hf %% QFN48
| D | K
— UuJuuyguyguuly
Q = -
. D] ) H%C
LASER MARK = =
PIN1 1.D - O
) R*—)C
> -
- d
D] D2 .
> d
- [ d
TOP VIEW alululaialaiaiafiafalaln
I —e—b—
BOTTOM VIEW
DETATL A
(- .
SIDE VIEW =05
T E
-«
=
| DETAIL A |

] 23 QFN48 JHHEG I TH 75 % P 34 2% ]

1. AR LG 2] .
2. R AN K.
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B

# 52 QFN48 R~ i 9
_ £V
Br'5 = =
% /ME HAE PN
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20REF
b 0.15 0.20 0.25
D 5.90 6.00 6.10
E 5.90 6.00 6.10
D2 4.30 4.40 4.50
E2 4.30 4.40 4.50
e 0.30 0.40 0.50
H 0.35REF
K 0.30 0.40 0.50
L 0.30 0.40 0.50
R 0.075 - -
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7 it i 44 R0

Ry

\l

7= i 1 4% AR

MM32 SPIN 5

Device family
MM32 = ARM-based 32-bit microcontroller

Product type

SPIN = Motor Series

Sub-family

5 = ARM® Cortex®-MO0 Professional + Driver

Voltage

6

2=20V
6=60V
7=100V
8=200V
9=600V
Current

0~9 =0~9 Amp

Phase

A = 1-phase
B = 2-phase
C = 3-phase
D = 4-phase

& 24 MM32 % 5 x4
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