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1.1 #EiR

A7 A PR AR ) Arm® Cortex®-MO WX I 32 ALzl 48, s LA al ik
96MHz, W& EE G, FEM 1O mwm OASMNEIEZRIMNE L. AP=REE 218 2
A~ 3Msps 1] 12 it ADC. 141~ DAC. 5N Eids. 4 NMaHBoRAE. 1/ 16 (s 2
& 1A 32 B ER & 31 16 AL EEAEM 4%, 24> 16 [y et a5 I Ehx
HEREFERED: LA 12C 80, 24 SPIE R 34~ UART #11,

A= AR5 TAEHEN 2.0V ~ 5.5V, LAERETEH GRERE) N -40°C ~ +105°C.
B 2 R L A AR AR AR ThRE S FH R .

XL EF FINEACE, AP I H S E S T2 RN TS

o EAR ARG, M. FIRESGENT RS

o [ESFMTHRE

o FEMLIX BN AN FH 4% il

o [RiEHZhAZIE T A

o FHHZHTHA

o HgmFEEEHIES(PLC). ARATige

o WP FRFIFHIALLE

Ap= Rt LQFP64 . LQFP48. LQFP44. LQFP32 Al QFN48 %

1.2 7= id
s MNEERG
— Arm® Cortex®-M0 32 £ 442 i 42
— I LAESFR Al ik 96MHz
- HFRA A 32 frhd Rk Ay
- A ERIEAS (32Bit)
- W77 (32bit)
o fPfifdE
— & 128KB [ Flash 27 47 fifi &%
- A 8KB SRAM
— Boot loader SZ£f /i Flash 7E£k R 4i4ufE (ISP)
o INEh. EALANHL YR
- 2.0V ~ 55Vt
- L/ AL (POR/PDR). Al 4wFEH L IR I#E (PVD)
— AN 4 ~ 24MHz R S IR TR G A
- WG ARE) 8MHz ik RC k% &
- LREZ R PLL oA
— PR 40KHZ (K IR %
o fIKIhHE
- TR R, fE: R (sleep). {41 (stop) FEFHLEE (standby)
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o 212 (IEHUE AR, 1/3uS FAkit[A] (215 16 M IEIE, 2 AN IEIE)
- ¥¥iH: 0 ~ VDDA
— SCRERFERS [0 7y Hr e it &
- 7 IR AR
- Fr BRI
e 1/ DAC
- Al 1~ OPA firt
o 5B LAY
o ANIBEICRA
e 1/ DMA i, 35 @i
o CRFMIAMAALEE: Timer. ADC. UART. I12C. SPI
o ZIK 56 ML I/O i
— BT 110 A0 LABUE EI16 S48 A
- P AN VDD 5
o 10 NERS S
- 216 fi7 4 BIE SRR EN 2%, A 4 38iE PWM i, DURBEX AR i s
1EY6E
- 1M16 ALE A E A1 14N 32 ALIEH eI 2%, A il 4 AN IR beE, v]
T IR £l ff5
- 216 AL EEAGERT AR, AL NN LA L A B AN, JEXAER, B
fFik.
- 1/ 16 A Es, A 1 ARG H L
- 2RI E R 28 OS8R fIE DD
— 1/ Systick ER#5: 2447 BT
o B
- AT D (SWD)
o ik 6 MTFAMEEEN
- 3/ UART #0
- 14 12Cc#N
- 2ANSPIEH (24N 12S #11)
o 96 Mt ME— ID (UID)
e R LQFP64 . LQFP48. LQFP44. LQFP32 fil QFN48 3%
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2 R BH

2.1 HBHER

2.1 1T ER
% 1iTE A

RS MM32SPIN0280
MM32SPIN0280D4P | MM32SPINO280DAP D6P/DE0 MM32SPIN0280D7P
g1 O
CPU #ii% 96MHz

N KB 128 128 128 128

SRAM KB 8 8 8 8

JEH (16 bit) 1 1 1 1

- JEH (32 bit) 1 1 1 1

Ak 3 3 3 3

[ 2 2 2 2

UART 3 3 3 3

EEEN 12C 1 1 1 1

SPI/12S 2 2 2 2

GPIO 3 [ 28 37 41 57

12 fiz. ADC /'\%& 2 2 2 2
BGIBEEAY 11 16 16 16

L g% 2
P91
TAEHIE 2.0V ~ 5.5V
TAER -40C ~ +105:C
e LQFP32 LQFP44 s LQFPE4
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2.1.2 22E]l

2 EIFRiR
LQFP £ E[l /R4

€29 MM3C
SPINOZ280D7/P

XXXXXXXr
e YYWW

Pin 1 index —

1 LQFP #1 QFN Ft3% 22 EiFRiR

LQFP & 2%¢ — R AE T AL & T 22 E)

MM32

SPIN0280D7P

XXXXXXXr

yyww

% 478 MM32Logo A= 4R, AT RES A S, STy
R HWGAS PR ES, “ww R Z H 1285 i 2
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A L]

2.1.3 RG]

Cortex-M0
DMA (NVIC/SWD) 128KB 8KB
5CH 96MHz Flash SRAM

L

M

s

Bus Matrix
S
HW DIV {X
32bit <:> C:> GPIO
HW ROOT : :
PLL = g Power Management
HSI 8MHz K Vng i%gg.sv
HSE 4~24MHz s
LS| 40KHz RCC (—=E(—| CRC PVD
AHB-APB |, \ N AHB-APB
APB2 & <§L = APB1
Jk o
192T|:/||\|n-|1z'8max_ < D | SYSCFG CRs K < 2| PWR
TIM14  K——N K——) DBG ) TIM2,3
TIM16,17 K= (== aomP- BKP  K——=) K== UART2
UART1 K—=DF IWDG [>§<I N SPI2
e DAC = N

ADC1,2 opr [ K== I2c1

3Msps C:> I
K——=) CsSM

OPA1,2,3,4 K——)

COMP1,2,

34,5 K—)

EXTI C:%/
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TS 1 1]

2.2 ThEevi e

2.2.1 AT

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® [¥] Cortex®-MO J& 32 fii 1] RISC Ab¥EZE, FRALESMAIMRIERE, 1fEEs 8 il
16 7 R Gt AAAH e (8] ERAE T Arm L IR s PR RE

AP AN A E R Arm &0, BT SPTE R Arm RN .

2.2.2 M)

MM32SPIN0280 K AR B2k &ht, ZFEFE B AHB F41: CPU fl DMA, =
AN MHLAS A SRAM, [N7E1EME. AHB S48 (4 AHB % APB [ 2 4F) LA &R
1E APB 2 28 1) 25 Fl ik 45

ARG ER: CPU WIZALEZRAERE, WMIEBIBHRAM{ER . CPU 1 DMA 1R
LIRSS, MRMFES T E CPU AR A1 DMA Z 85 1]

DMA S 26 1E F A& %32 DMA RS ZRAEE, Ik BB AL /e, SRR bR
% 34 DMA EIMHL SRAM, [NAEFERE APB 2 _E 1) 5% Fh A8 1135 1) $2 1

AR EAFE—AS AHB HIBEE, — > AHB S 2RI MRELHT APB 2k, 24 CPU
BRI DMA BZRFIRHE KR, B MmIhgt. AHB B4k (RCC,
HWDIV, GPIO il CRC) il AHB BG5S RGN EER:. /£ APB Fl AHB i

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 At dUR
BER T REA 57| KA FhBE
FIFFES, ROTFIEE
0x0000 0000 - 0x0001 FFFF 128 KB 52 SRAM BT BOOT
HECE
0x0002 0000 - 0x07FF FFFF ~128 MB Reserved
0x0800 0000 - 0x0801 FFFF 128 KB Main Flash memory
0x0802 0000 - Ox1FFD FFFF ~256 MB Reserved
FLASH Ox1FFE 0000 - Ox1FFE O1FF 0.5 KB Reserved
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

DS_MM32SPIN0280_ver1.07

www.mm32mcu.com

11/73


http://www.mm32mcu.com/

TS 1 1]

554 SRk E KA FhBt
0x2000 4000 - 0x2FFF FFFF ~512MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 O7FF 1KB TIM3
0x4000 0800 - 0x4000 OBFF 8 KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB BKP
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 4000 - 0x4000 43FF 1 KB Reserved
0x4000 4400 - 0x4000 47FF 1KB UART2

APB1 0x4000 4800 - 0x4000 4BFF 3 KB UART3
0x4000 5400 - 0x4000 57FF 1 KB 12C1
0x4000 5800 - 0x4000 5BFF 1 KB Reserved
0x4000 5C00 - 0x4000 5FFF 1 KB Reserved
0x4000 6000 - 0x4000 63FF 1KB Reserved
0x4000 6400 - 0x4000 67FF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1 KB CSM
0x4000 6C00 - 0x4000 6FFF 1KB Reserved
0x4000 7000 - 0x4000 73FF 1 KB PWR
0x4000 7400 - 0x4000 77FF 1KB 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 1 KB TIM8
0x4001 0CO0O0 - 0x4001 23FF 6 KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADC1
0x4001 2800 - 0x4001 2BFF 1 KB ADC2
0x4001 2CO00 - 0x4001 2FFF 1 KB TIM1
0x4001 3000 - 0x4001 33FF 1 KB SPI1
0x4001 3400 - 0x4001 37FF 1 KB DBGMCU

APB2 0x4001 3800 - 0x4001 3BFF 1 KB UART1
0x4001 3CO00 - 0x4001 3FFF 1 KB COMP1~5/0PAMP1~4
0x4001 4000 - 0x4001 43FF 1 KB TIM14
0x4001 4400 - 0x4001 47FF 1 KB 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

AHB 0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB Flash #:1
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554 SRk E KA FhBt
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC
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 - 0x47FF 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 1 KB GPIOD
0x4800 1000 - OX5FFF FFFF ~384MB Reserved

2.2.4 N & Flash

Kk 128KB [¥N & Flash, TR F G .

2.2.5 N & SRAM

K 8KB HIN B SRAM.

2.2.6 B A rh I 48 NVIC
AP b B e P TRRE RN AN ER AN TR h RIS (A 16

/> Cortex®-MO L) A4 Al g RE i e 2 -
o EUMAHI NVIC BEWSIL B IEIR fr) o iy 37 A 2

o HhlbTIAIE N MR BB E N N %

o LA NVIC B
o YRR F AL BE

o JCHEBERIREL L SE L P T
o CFFHITREBERIIfE

o HIRMAALE IR

o hBrREIN HENKE, LHRHIMELITH

AR DL g5 /IN (4 R T SE AR A 3t R ) v I BE D RE

2.2.7 A W SR I A8 EXTI
N e T R A 2 AN I S, B TR3RSR B 10 31 P AR Ak, HE i
A b TR T A
SEH, SRS AR (AR, RREIREGATE) « —AMERIRE AT
S YERR T T IRTE SRIIR A .

EXTI AJ DUAS I 2 ik o 555 B /N I 38 AHB o 2R B i 8] A A H T AR 4k

PAAER WA R BTA 10 51T DUEREE] 16 MM

2.2.8 IR 3 3
SR RGP RGN B . EEALS, B N 8 MHz 3735 22/ NER NI £
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SR Bl B JE AL IR RRAE P ANER I 4 - 24 MHz I BRIR . 24 W00 B AR e R0, &
i QPR AN Bh SR Ak, <k PLL, #emufE NIk G 4% . BLi, R fahg
TRIRI A5G, 2 A0 L) R T K

e Rgd, RS MS~4 AHB M4k, Eid APB (APB1 il APB2) 4
FIRTBh . Horh AHB A E APB s 28 (K I Bh i i vl 1A 96 MHz. Ik 28 46 1R B b A 4

THEFR.

AHB
TcKL] Peripheral
Peripheral Clock Enable Clocks
FSI /A > e
oc
12C1_CKIN[] Hol K
8 MHz . FCLK Cortex
¥ Free-running clock
APB1 APBL
M Prescaler - _D—» Peripherals
/1,2,4,8,16 Peripheral Clock Enable Clock
DM
PLLSRC DN SW
SPI1_CKINL] DP
1 AHB If (APB1 Prescaler=1) x 1 4_D_'AP81 Timer
PLLCLK SYSCLK, Clock
PLL Prescaler/_ else x2 Peripheral
HSE 1,2,4..512 Clock Enable
S| |
DAC Prescaler
L 1MHz@IMSPS
/2,4,6,8",256 DACCLK
css
PLLXTPRE APB2 APB2
Peripherals
0sC OuT = | Prescaler Peripheral Clock Enable —D—'Clock
_ E:Hssosc 3 /1,2,4,8,16
s ,2,4,8,
0SC_IN 4-24 MHz 2
/2 =
o) If (APB2 Prescaler=1) x 1 APB2 Timer Clock
8 else X2 Exclude Tim.Adv
3 Peripheral
2 Clock Enable
N
< Max-Freq = 48 MHz
LSl » IWDG Clock | ADC Prescaler d ADC3M Clock
40kHz 12,3,4.. 17 (e (BRN)
/2,3,4...65(£:HE)
1. Z4AHBA 4 HAPB2 A 7343
T 2] SE I 2% Rk =AHB_CLK=APB2_CLK Tim1/8
2. MAHB) 4l FLAPB2 4345 4_D—’c|ock
2T I 25 B =AHB_CLKx2=APB2_CLKx2 Peripheral
3. 4AHBAN 5 H.APB2 4345 Clock Enable
el 2 S I I =APB2_CLK X2
4. {AHBAM I EHLAPB2 431
MCOPRE(3:0] PLLCLK IR E I N B=APB2_CLKx4
Main [€——— HSI
McoL[j« lock Ovtpwt 8/;;3216‘:12 DI
= s—0,0%, l€——— SYSCLK R
8,256,512 S Legend:
< HSE = high-speed external clock signal
MCO[2:0] HSI = high-speed internal clock signal
LSI = low-speed internal clock signal
3 B
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R 3RIFERR AU

2.2.9 JA3h# X Boot Modes
fEREhN, @it BOOTO 5| A BOOT A7 A LAk 5 = Flt Ji S 2 o () —Fr .
e M N Flash 5z

o MNARGFMHXIEE)
e MHAW SRAM B3}

Bootloader f2F T RS /71X . MRS X JE5) Bootloader 2 J5, wiEiT
UARTL %f B N FLASH H#i 4 ft .

2.2.10 it H77 % Power Supply Schemes

e Vpp=2.0V ~5.5V: it Vop 51N /O 5l EIFN P EBIA T 2L .

e Vppa=2.0V ~55V: HADC. SAifEH. 4R 4 PLL BR324t . Vopa
1 Vssa Al A3 il iERE 2] Voo FVss, AT LML (K5 Voo flVss —E0 .

2.2.11 e 515 2% Power Supply Supervisors

AP N T EHRE AL (POR) / #HLE A (PDR) HLEE, 1ZHERIAZALT TARIR

&, RIERGMEHE 2.0V B TAE; 24 Voo KT EMBE (Veor/Veor) BT, EH 28

PETEALRES, AT S = AL HL i .

B IR T — AT YRR HE M ES (PVD), ‘& M54 Voo/Vooa i L3 5 BI1E Vewo L

B Voo (& T8GR T HIME Vevo B = dallr,  mh WAL BRRE 7 AT LUK H 2455 B B0k

b a2 i, PVD e E @ R F I

2.2.12 HEI K% Voltage Regulator
Fr IR F S R 2 A0 PR e B I A B AR R LR . BRI R AES R
A1 JE P AL T TARIRES .

2.2.13 KRR Low Power Mode
PR SRR TR, AT DATEERAKTHAE . 558 sl 6] A0 25 e R Sf44- 2 [A) 35 3 B¢
P17 o

::
33 vbD X E
¥t 1.5V EBiE MEUEISESS
-, g H\ Eﬂ
= HA IREEYS = - Lk RS EhRY EH; o BEIR
=10 b ]
B
WFI (Wait
o for F—rhlf CPU Rk, HMEATEhLREE
B | rermup) S AR s, SR
(Sleep - y 7 F
Mods) WFE (Wait ADC R$h7CE2 1 SRAM |19
for MRAEERH e AEHRE
Event)
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http://www.mm32mcu.com/

A L]

;|
¥} 1.5V EiE e YRS 1ERS
. . 7] A 2 S i .
&t HA IRERAS T tﬁ;ﬂlﬂg f - £ 3=l
suum ™
B
LPDS f5i7; i T =)
M| e st 5tseR] SRAM | 0 RS
v u_. | SLEEPDE s i FEFBR
=ER N BB SRR ik RIREHERF, Fr on
sor | T m) woe st BrosNgEgEE | OO A
WFI & ) ¥ - =N
Mode) [ =1k
WFE; =
PDDS
REE \I;LPDS N
*ZTM “{ﬁ_ (E—HNPePUR (7251 S5 SRAM ’*T:E ;qu
~ ’ S ERthg HORELE, BT -
(DeepSt | SLEEPDE N FF o GPIO RMiZi%
o EP 7 &). IWDG Sl BHIIMZ BT EhER P
P N il FRFEfER 1.5V | PLL. HSI =1k
Mode) WFI &, &
wee BIRBESER | I HSE f9
' EHEXT S S
E57785F0 SRAM
PDDS N
. WKUP 3|, AFSESSIES
L ' NRST 5|f#1_EaY%H &, FrERIIME
SLEEPDE
(Standby IMERI. IWDG & AhEbf=LE, 1R
EP {iZ; N X
Mode) . iz FEEATORE
WFI 8
v
WFE;
B HRAR 2
TEREIRALZS, R CPUF1L, FrE 4N AL T TARERA F: A 78 K A v Wi /S 44 ) ne it
CPU.
EHUR

DS_MM32SPIN0280_ver1.07

FEORFF SRAM FIEF A2 28 WA AN Z R ITE LT, AP AT LAE BB i Re T FE
TEAEHUSEET . HSI RIRZ #3F1 HSE dt iR 9% 5 s 4 0GPl . w] LLIE I AT — e B Ak

EXTI {5 5 a2 M HLBCh e lig, EXTI S5 T LUE 16 MM 110 12
—. PVD ¥t R B 5 .

FREEIRA

SRS — 2, (HEES AR AR BT AE -

FPLAR

RN ] S R G ARG . 2R E CPU PRI RI A XN 5C PAT P 1 15 25 -

WEBFTA 1) 1.5V #5530 (44 e X Sk Wi 7P . PLL. HSI Al HSE J8 %% 2% th #8¢ 41, 7] LA
i WKUP 51 BT NRST SIEIEIAMEE AL, IWDG &AMl 58 & | 14 &
I 2R MR 4. SRAM FIFF A3 I A AR R Ok . R &0 1) 25 A7 38 AR AL L B
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HERFOEHL

2.2.14 T F kR HWDIV
PR AE IR 9 T, B B HUTE S B8 B/ 510 32 A BRI . R
VEAE— e R ) R PR A

2.2.15 I 77 HSQRT
BELFFF 5 B0 3 32 R BB 5.

2.2.16 DMA

RAEH S il ] DMA W] CUE BRAF A a8 BP0 2 0% B A7 G o A 17 0 2 10 45 O 30
Ptk DMA FEHIE SCREMTE P X RO BE, 85 1 I S BB 22 nh X 45 R
= A R v T

TAETEAA LT DMA BRIZH,  [FIN AT DA Pr ok RN ilIE s Ak
FE AR AU 1R A bt 1 T DL I8 I A B

DMA T LA T EEE 4%, 10 UART. 12C. SPI. ADC Flii8 /35 A/ i 2 3 ) 58 I
#& TIMX,

2.2.17 EWNZAIE 1) TIM & WDG

PRS2 ANEGEI S 2 N ER L. 3 AN EACER . BL& 2 ANE e R
SR ARG ERT S, R T g S A SRR A s e 5
(R R

x4 AR IR LLEL
pradi g =yt B TEER SR | IERE | TR |DMAERAER | HIFR/HEEE | BAMH
\ e
N TIM1 /TIM8 N LRI ERG ) esag 2 IH] 4
o 640 mhmE | i B i #
\ TIM2 32 fir SRR BR ) es36 2 [H] £ *
3 W | e B 4
. W, . |1 ~ 65536 2 [
TIM3 WA Uahgn | i 5 i 4 %
TIM14/TIM16 1 ~ 65536 2 i
E%N TIM17 16 L 3 184 s B I ¥
&R R 33 (TIML / TIMS)

PR E R g2 16 ALTHEER . 4 Nl L AGEIE DL =M AN PWM KSR
AR e RAWIEXEAR LA PWM i, 80 DI e BRE A e 25 1Y
NPT A ETE A AR T

DS_MM32SPIN0280_ver1.07
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FE i BH
o HNFHIR
o HELEL
o FEEPWM GAZEH O RD
o HAJKIPARH
FLE A 16 738 FH i 880, B TIM2 i 28 R M F I hae. BLE N 16 A2 PWM
RN, BEALEHEES (0 ~ 100%).

EVRBEECN, TR T LABAR S, AN PWM St Ak b, DT D) 7 Eh 3 iy
Pzl I 55

RZIhEEHR S IEA M TIM B 250 IE), RS A IF), DRk pa 42 ) g i 8 7 LA
I E I AR TR S TIM e i s P R AR, SR AL A D s R R T RE .

1 B 38 (TIMX)

PN E T 208 4 AN ERPIEATHEAER S (TIM2, TIM3) o @R &A —1

16/32 AL E S INEGEINE IR T EES . — A 16 FLAT SEs Al 4 AN ASLEIE, &
ANEIEHETT T RAIR frd . PWM AT ks =

AR 4% _32 41
SEIS 87—~ 32 A (1 A s BGE nAd w5 . —A> 16 SZRIT T AEs Al 4 A phor
(R, AEASEEES AT T RGHER . L PWM AR kb B

B2 16 AL
TEA I8 — AN 16 716 E SIS0 I IR 5 . — A 16 S BSR4 4
ST, FASEE I TR M L. PWM R k=

EANTEREE I E I S EE R T BE S A E I AR 3E A A, SR AP s R Th
Ao R, tFEER T RIRRSS . AF A e SRR T A PWM i
o BASERE #AMSZE DMA R P

IXLEE R SA RS AL B B AL B 15 S, ALY 1 ~ 4 DNERAR AR A H0T
o REANSE T A8 PWM i Bl DA fi] SR ] S v

FEAEHEE (TIM14 / TIM16 / TIM17)
FEI BT — A 16 07 1 3 E B TR A — A 16 R s . 78RR
Ty TR DA RS

MLE 1M (IWDG)

WL TIRRIET— A 12 R SR — A 8 BT B, o Ao
HHSTH AOKHZ BRSSP . BRI MRS S90S TR B, BT LLE TiE AT T
PRI o e T DI FFI 76 28 45 2 1 RIS 52 R0 M6 A ZR S A — A 1 2 e 5
S AR B B . S5t 90 4 T LA B B T A R B0 T 1. 7E
IR R, TR A DL 4.

HHOET1H(WWDG)
EWHBETIHAE A 7 LR Eds, JFaT BB R BE AT . En LI A
FIM R TR AL R RN A A R4 . & i R BPIRE), A R TUE ik D fe
FERRBT,  THEES AT AR 4
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FkE 1t B
RYGiInTE R4 (Systick)
XA E R B2 T T SUmHRE RS, WAl S l— Mn R IR EEs . B BA iR
EREEE
o 240iHyIRIEH A
o HBNEINFINEE
o YHEER N OB R ;= AE— AN W] B R 4R
o T YRARMT YR
2.2.18 ki 58 L% PWM
PWM #2 il B i v 20€ I 88 TIM Fa tH (%) PWM R, AR oS8 07 IR L Lis
e, MR A SRR (auto phase mask) , HLAME (Current
Compensation) FIHRLRY" (Current Protection) LijfE.

2.2.19 & o fFes
S FAFIIE 20 A 16 BRI E ARS8, AT FHSRAZGE P R AR B0 . MBI 7E 4 4
W, M RGERAHUBN TR, ARG E Mk BIEE A, TR S

AW

£7

2.2.20 GPIO

A GPIO 5l H#ER A LA B Ae B i (G ERITIRD « BN GIEEURT L hreg
T w8 AN TR 1. 2450 GPIO 8| JHI#5 % 7 sl it & 4 Bt .
EFERFEOR, 1O SR ANETh AL AT DB — MR E R ESE,  DABE i oM
BN /O HFIids.

2.2.21 WA F DU A UART
UART #0305 LIN EMIhfE. 324 1SO7816 Hit R, UART 42 113 H 4 HH %k
WK ER NS A, 6. 7 5. 817, 9 MiAACE.

BB UART $%2 O #50T LAME R DMA #:1%.

2.2.22 12C M4
12C BRI RES TAET 2 F RIS MR, SCRRFRUE R DR 2

12C #2030 FF 7 ek 10 A7 3k

2.2.23 SPI #11
SPI #OAEMSE FHRAT, FEEREMW 1~ 32 7. BT SPI S RrR K8
K 24 MHz, MU 2R RO AP AT 12 MHz.

BB #) SPI #2 O #5 0] LA#E R DMA #4E.
2.2.24 12S #:11

5 SPIFLHI=AVE, SCRPEXUTEE (DORBPLEEESL) o SCRFEBRAE B R
B, BTN AR S (AL, SR A RibR s CEMMABL) FidZ
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T 1t
el RS T B iR AR (UL .

8 AL GuAE LR ME T M as, LUK RS 105 WORAE MR (8KHZ #| 192KHZ)

AT LU 16 7. 24 fr8Y 32 47, #dmamifE ey 16 A7 (16 ArEdEmid =k 32
7 (16 fi7. 24 fi7. 32 AR mwD .

2.2.25 M HATHE CSM

AT R B (CSM:common serial module) 3BT AT 808 (i om & 3%, %
T AL P2 LU 2R B0 GPIO BN, E I P9 30 1 B IR R 3 SRR 5 e oy 32 14
i, T CPU B35 DMA fRAFAEAF it & P IEIEHCAE 20 A BT i

2.2.26 ADC

PR 2 S 12 SRR i 3 2% (ADC), W ADC 4MTEIE 214 16 1,
FTLASEIL AR B AR SR i e . TERRBEEUT, A 3hdhAT Ok e 1 — 4L
N LR EAE . ADC 1] LU{# ] DMA #4E.

BRAUE T Th e FoVFIEF R HESB ML — R BB A P K IE, A AL (5 5
THE RTBRAE T, K™ A b

H I8 FH A2 I 48 (TIMX) A 3% 8 I 4 7= AR B A, iT RAo3 3ol A R K 21 ADC (1
filk, RATEF B ADC e i o a5

IR AL R P A — A B VAR K T o T AR AR AE N A i 42 21 ADC 1%
NIEE b, TR A R i e e 2 Ky K

2.2.27 DAC

e/ BN (DAC) #2& 12 fierf N, s 8T / Bl i ds .
DAC nJ LARCE fi 8 Arai# 12 =X, i rlblly DMA % #8416 . DAC LIk
18 12 A, By LR E e 5, W] LE BB XS 55 . DAC A 2 M
I, EAEIEAE AR, AT RATAETER DAC B,

2.2.28 FERL L % COMP
FE Y B AN S, AT GE T A B 1O 1), ] b e gk
48, COMP FTFHF 2 FIngs, A

o EAEADUE 5 i A A T RE AR S nge il 4
o TIEHUES
o TR I PWM AHZE G, 2H B I P I A ) e i
o HUNELLLERAS
o REANILEARA LR
IS 110 5
PN LA HL T CRV R 3 VDDA B3 P 3 Jk vk HiLFS 114 0 J R R A
o T YRFRIR I HLE
o NZWFEREFMTFE
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FAS 15 B
o I AT DA W) B —AN/O iy B A E N AR NI, R LA DL S
ARFA
OCref_clr 4t GZ & 1 BT
o SEHLMRE PWM T i R 42 244

2.2.29 izH UK % OPAMP

O AR DA SRR A, RRANIZ BRI A i A& 110, JE L= 1/0
LIS ADC , LUERERAHIE. SCRAPLEIES At

2.2.30 EH LR ST FL BT CRC

CRC (EHITARKE tHE AT —MEE R 2008 A8 A —> 32 R
7= HE—A CRC %, fEARZ MR, HT CRC AIHAR: FI 140 uE A A4 fr 5t
A — Stk . £ EN/IEC60335-1 bRk ME FEl Y, B 5l 1 — Pkl N 22 77 fif 35
WHITB, CRC A CH] DU T SEi b i SR 2 4, IF S EREBEAI A BOZ K
PRI = 2 44 06T E

2.2.31 HATI T (SWD)
P Arm FRdfE 1P 26 5 AT IR O (SW-DP).
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S1E U B R TRE

3 5l e X k&

3.1 5| AR B

The

] 1
o 4
N D N O OO ¥ O © ~ v v o«
SLEEREERRELRRESS
IRININININININInIRInInInEnEnIn
T o o3HRBHIRBBIOILRZ
PD7T | 1 @ 48
PC13-WKP2 [| 2 47
PC14 | 3 46
PC15 | 4 45
PDO-OSC_IN | 5 a4
PD1-OSC_OUT [| 6 43
nRST (| 7 42
PCO | 8 LQFP64 41
PC1 [ 9 40
PC2 [ 10 39
PC3 [ 11 38
VSSA [ 12 37
VDDA [ 13 36
PAO-WKP1 [ 14 35
PA1 | 15 34
PA2-WKP3 [| 16 33
R2ZRIANRIILERTIIRAS
Judtbdutbubbuuuduy
NI I 3 S
= o &
8
o

Juouvoutuubiuuuutun

PD3
PD2
PA13
PA12
PA11
PA10
PA9
PA8
PC9
PC8
PC7
PC6
PB15-WKP6
PB14
PB13
PB12

4 LQFP64 3|44
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S1E U B R TRE

©
(@]
[a 0
s &
0N owoO~odwotmeI
OO OomonommMmM<ICL
S>Soonooaoooa o
2T ¢ 2 I @I T RAEBA
PD7 [ 1 o 36 1 PD3
wkp2-PC13 [ | 2 35 1 PD2
PC14 [ 3 34 1 PA13
PC15 [ 4 33 1 PA12
PDO-OSC_IN [ s 32 1 PAM1
PD1-OSC OUT [ s LQFP48 31 1 PA10
nRST [ 7 30 1 PA9
VSSA [ | 8 29 1 PAS8
VDDA [ ¢ 28 1 PB15-wkprs
wkp1-PAO [ 10 27 1 PB14
PA1 [ 11 26 ] PB13
wkps-PA2 [ 12 25 1 PB12
YN YR ®T TR ANAQE
< v © -— o~ v AN
FRRFEBRREE S
a o

& 5 LQFP48 3| 4> 4i
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S1E U B R TRE

«Q n
=
o
= =
0 » o o O n © B ¢ o 2 3
[m] w o [a1] (@] m m om [an] o < <
> > o o m o o o o o o o
R R R R A R R R
O K O Ibh + ™ N = O & O N
S ¥ ¥ ¥ Y ¥ Y ¥YS ¥ § ™ o = |
POT 1 36 |PD3
PC13-wkuP2 2 . “rp2
PC14 | PA13
PC15 | Pat12
PDO-OSC_IN 5 | Pt
PD1-0OSC_OUT QFN48 31 pato
ARST ___J7 30{ | PAg
VSSA “ pas
g N
VDDA EXpOSGd Pad | PB15-wKuUPS
PAO-WKUP1 PB14
V1L ,,
PA | pBi13
12 i
PA2-WKUP3
"t ¢ 1M O N ® O O - o PB12
L N TR N > N S T S I S N\
O T T T T T T T
O <+ v O N O = & o T~
RFRRFIEREG vss

6 QFN48 5| 12345
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SHE SO ke

PD7[ |
PC13[_|

PC14[ |

PC15[ |
PD0-OSC_IN[_|
PD1-OSC_OUT[ |
nRST[ |

VSSA[ |
VDDA[_|
PAO-WKUP[__|
PAT[ |

@ 4 1vop

43 VSS

42 PB9

40 ] BOOTO
39 | PB7
38| PB6
37 __]PB5
36| | PB4

41 PB8

LQFP44

35  |PB3

34 PA15

32
31
30
29
28
27
26
25
24

23

—PA14
—_PA13
—IPA12
—PA11
—1PA10
—_JPA9

_IPA8

—_1PB13
—1PB12
—_]vDD
—_1vss

PA2 [ |12
PA3 [ |13
PA4 |14
PAS [ |15
PAB |16
PAT |17
PBO |18
PB1 |19
PB2 [ |20
PB10 [ | 21

PB11 22

99997

Kl 7 LQFP44 3| |43 1
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SHE SO ke

= 0

P Obh BB BB I

> 0 o oo oo o

8 083 8 3 %8 R &8 A
vbD [ | 1 @ 24
PDO-OSC_IN [ | 2 23
PD1-OSC_OUT [ | 3 22
nRST 4 21
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TIM1_CH1/
TIM3_CH2
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62 46 42 - PB9 1/0 TC PB9 TIM17_CH1/ COMP1_INM
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TIM3_CH3
63 47 43 32 VSSIO - VSSIO - -
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=Y
3.3 HRThEER
# 6 PA i [ ThEe 5 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 e | 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 | TSR ; ; ; ; ;
PA6 SPILMISO | TIM3_CH1 | TIML_BKIN | TIM8_BKIN ; TIM16_CH1 ; COMPA_OU
PA7 spii_mosi | mim3_chz | TMECRT T vg_cran | TMERCT | a7 _ca ; COMES_OU
PA8 MCO - TIM1_CH1 . . - - -
PA9 UARTL TX | TIM1_CH2 | UARTL RX | 12C1_SCL MCO ; ;
PA10 TIM17_BKIN | UARTL_RX | TIML_CH3 | UARTL_TX | 12C1_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/ COMPS5_OU
PA12 UART2_RX A TIMLETR | TiML_CHaN | DMECHZM| jac1 spa | Time_BKIN "
PA13 SWDIO UARTL_RX - . . . . CoMP2_OU
PAL4 SWDCLK UART2_TX | UARTL TX ; ; ; ; COMF;l—OU
PA15 SPILNSS | UART2 RX Wﬁﬁ?é’ spiz_sck | SP2MOS | spip wiso | TMIZCHL | Tima_cHan
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#* 7 PB ¥ 1 D)REE FH AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO : TiMz_cH3 | TMCT2 | Time_chzn - - - -
PB1 TML4_CHL | TIM3_CH4 | TMICM3 | g chan | IMZCHS) - . -
PB3 SPI1_SCK - TIM2_CH2 - - TMLCHZ | 7ima_chs
PB4 SPILMISO | TIM3_CH1 - - TIMLTBKL | TIMLCHS | 11 _chan
PB5 SPI1_MOSI | TIM3_CH2 T'Mls—BK' ; ; ; TIML CHL | TIM1_CH2
PB6 UARTLTX | i2c1scL | T™MI8.CH - - - TIML_CH2 | TIML_CHIN
PB7 UARTI_RX | l2c1_spa | MI7TCH - - - TIML_CH3 | TIM1_CH1
PB8 UARTL RX 12C1_SCL T'le—CH TIM1_CH1 ; ; TIM3_CH2 ;
PBY UARTI_TX | 12c1_spA | ""M7-CH . . SPI2_NSS | TIM3_CH3 -
PB10 - 2c1_scL | Timz_cH3 | CSMCH2 . 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 | TMICHL | spia nss | SPIZMOS | pes sel | mimaz_cha ;
PB14 spiz_miso | spiz_most | "™MECH2 T spip sck | spiz_nss | 12c1_spa - -
PB15 sPiz_Mosl | spiz_Nss | T™LCHS | spip wmiso | spiz_sck . . -
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#* 8 PC i 1 ZhAe 2 H AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO ; - - ; ; ; TIM8_CH1 ;
PC1 ; - - ; ; TIMBCHL | Timg_chz ;
pC2 - SPI2_MISO - ; ; TIM8_CH2 | TIM8_CH3 ;
. ] SPI2 MOS| ] ] ] TIM8_CH2 | TIM8_CH1 ]
N N
pC4 ; - - UART2_TX ; TIM3_CH1 | SPI1_MOSI ;
PCS5 - - - UART2_RX ; TIM3_CH2 | SPI1_MISO ;
PC6 UART3 TX | TIM3_CH1 - TIM8_CH1 ; TIM3_CH3 | SPI1_NSS ;
TIM2_CH1/
pC7 UART3_RX | TIM3_CH2 - TIM8_CH2 . TIM2_ETR/ | SPI1_SCK -
PWMTRG1
TIM2_CH2/
e UART3.TX | TIM3_CH3 - TIM8_CH3 . Te_cH2) - -
TIM2_CH3/
PCY UART3_RX | TIM3_CH4 - TIM8_CH4 ; T CHs ; ;
PC10 UARTL_TX - . SPI2 MISO | SPI2 SCK | SPI2 NSS | SPI2_MOSI COMFF—OU
PC11 UART1_RX - - SPI2_MOSI | SPI2_NSS | SPI2_SCK | SPI2_MISO ;
PC12 UARTL_TX - - spiz_sck | SPZMIS | spia mosi | spiz_Nss ;
TIM2_CH1/
PC13 - - - . . ; TIM2_ETR/ ;
PWMTRG1
TIM2_CH2/
PC14 ) ) ) ) ) ] PWMTRG2 ]
TIM2_CH3/ ]
PC15 ) ) ) ) ) ) PWMTRG3
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5| R H D RE
% 9 PD ¥ D IhREE 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 COM';Z—OU
PD1 TIM1_BKIN c1_scL | YARTBR | uaRT1_ RX . SPIL_MISO | sPi1_sck | COMP3_OU
PD2 ; 12C1_SCL - . . SPI1_NSS | SPI1_NSS -
PD3 - 12C1_SDA - . . SPI1_SCK | SPI1_MISO .
PD4 SPILMISO | SPI1_MOSI - . . Timg_chg | TMBLCH2 | COMPLOU
PD5 SPI1_MOSI | SPI1_MISO - . . . TIMB_CH3 | COMP2_0U
PD6 ; TIM3_ETR - TIM1_CH3N ; Timi_cHy | TMLCHL | COMPS_OU
PD7 - - - . . TIM3_CH1 | TIM17_CH1 .
PD8 UARTL_TX - TIM16_CH . . . . .
N
# 10 L SEAR 10 0
INP INM ouT
compP1 PBS PBY PA14/PD4
COMP2 PD7 PC13 PA13/PDO/PD5
comp3 PC14 PC15 PD1/PD6
INPO INP1 INP2 INP3 INMO INML | INM2 | INM33 ouT
COMP4 PD3 PAG PB2 PB10 PB12 PA8 PD2 CRV PAO/PAG/PALL
compPs PA11 PAG PB2 PB10 PB12 PAS PA12 | CRV | PA2/PA7/PA12/PCI0
F 11 OP AR 10 I
INP INM ouT

oP1 PA4 PAS PAG

OP?2 PBO PB1 PB2

oP3 PB12 PB11 PB10

oP4 PB15 PAS PA9
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U

* 13 iR
5 ik RAME X
lvooivooa™!) %30 VDD/VDDA HIFZR IS B (LRI E D) ) +120
Ivssvssa®) 238 VSS/VSSA M2 i B IR G HRD ) -120
o AT 73 1/O Fdii) 51 A i) 4 Hh E L i +25
AT 5% 1/O Az i) 51 B L % s i -25 mA
I o, @ NRST 5 IIEN EE/fFu +5
HSE 1 OSC_IN 5| [ A L +5
Sling e © HAb S AN RO 25
FERGFHIVEE N, i (Voo Vooa) FHEH(Vss. Vssa) 31 I FUE A E RS 51 3 Bl
B LR T FE L ZIIE B 43 A S BT /O FidE 5] . @i IR — B ASREAE S5 5 5 AL LQFP #2351 AS
22452 FRL U B RN TR o
3. RIANEARBRES TR IR LIERE .
4. XU)/O EREIEMFEN, WABERKTEEWRKAERN AR AEIEREN,
5. M V> Vopa i, P EERENER: M4 Vin< Vs, 2R AN . A7 8 e
6. UZANENFINAEEENBRE, Zhngen B8 OE ST 1E F7E N B R a1 N FLIAT (% ) 19 26 %08
ZAlL
4.3 Ttk
4.3.1 WA TIEHM
% 14 WA TAEEA
5 ZH A sAME | BAUE | mOKME | B
frcLk A5 AHB I ah 5% - - 72 96
frcLkz M APB2 4 iR - - 72 96 MHz
frcLka M APBL 4 iR - - 72 96
Vop Br TAEH R - 2.0 3.3 5.5 \Y;
L T A FL
Vbpa RN Y255 VDD #H[E 2o oe V
CRBRETERE ) '
TG LQFP64 - - 339
Po . Ta=85C®@ mw
BiEE: Ta=105C®@ LQFP48 - - 357
Ta R - -40 - 105 C
T hiR ) - -40 - 125 C
1. UMK EBEIEA Voo M Vopa BEHL, 75 FHEFEREAEIN], Vop FVopa Z 0] 2 VFA300 mV 1
25,
2. WU TARUE, R T R Tomee W ARVFE I Po$E.
3. Tj=125°C A 4ant i KEUE(E

DS_MM32SPIN0280_ver1.07

4.3.2 | BRI R A AR 21

TR SRR — AR T T IR
% 15 1 HURH R £ TR 4 FHO®

5 Zalai B/MA HRE EoN i A

o Voo b JH ] tr 10 - 500000 Us
Voo T I [ tr 400 - -

Vi) i HEL R FL P - 0 - mv

MR AT, AR dillis
R B S Vop WO 7" M8 A UL ORI G A e B R A B B R
e R LM OV TR, B R LA EEN.
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4 13 b e
4.3.3 P HR AL R PR R R
A SO AR T A R IR SERE T A VDD b H R T I
i

2 16 Pt R b B

e 2 St R i | RS g
PLS[3:0]=0000 ( 7+ - 1.7 -
PLS[3:0]=0000 ( FF&#H) - 1.6 -
PLS[3:0]=0001 ( T+ - 2.0 -
PLS[3:0]=0001 ( FF&#) - 1.9 -
PLS[3:0]=0010 ( 7+ - 2.3 -
PLS[3:0]=0010 ( FF&#) - 2.2 -
PLS[3:0]=0011 ( - 7+#%) - 25 -
PLS[3:0]=0011 ( F[&#) - 2.4 -
PLS[3:0]=0100 ( 7+ - 2.8 -
g | PLS[3:01=0100 CFREHD - 2.7 -
Vou HUERIN | PLS[3:0]=0101 (T - 3.1 - v
RS | PLS[3:01=0101 C FR&I - 3.0 -
i PLS[3:0]=0110 ¢ T - 3.4 -
PLS[3:0]=0110 ( FF&#Y) - 3.3 -
PLS[3:0]=0111 ( FTHD - 3.7 -
PLS[3:0]=0111 C FF&IH - 3.6 -
PLS[3:0]=1000 ( FFHi5) - 4.0 -
PLS[3:0]=1000 ( NI - 3.9 -
PLS[3:0]=1001 ( F7HH - 4.2 -
PLS[3:0]=1001 ( FF&I#H - 4.1 -
PLS[3:0]=1010 (_EFt#H - 45 -
PLS[3:0]=1010 C FF&IH - 4.4 -
VPOR/PDR L§§4i - - 1.65 - \Y
Vhyst PDR | PDR B - - 30 - mV
T TS ] ] 3 e
rsTTEMPO?) st 1]

1. P EREE B R RAIE R B MO EUE Veorrore
2. HEIHRE, AEAEF IR,

e SRR IR I EL 7 8 N B (POR A7) I 7 R FARRG 55— 10 HH4% (i

%
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RITHEMNSRAEED

434 NERZEHE L
T F P S MO AU A S AR 41 R B TR AN VDD A B E R,
B,

] S %A BAMA | BAUE | BOKNE | B
N -40°C<Ta<
% . - -
VREFINT WEZHEHE 105°C 1.2 \Y
_ MR AESE R
Ts_vreflntm Hir; ADC E}’J}Téﬁflﬁ I‘Eﬂ - - 1.8 - us

1. BERRAEN )R s S A 2 R A1 2

4.3.5 A B R

LM FE R 2 RS HON B R 045G TR AR, XSSO R 4% T E . SRR
FE. 1O 3| BRI ER. PR B E . TS, 110 MRS R . BT
fit B e B B DA BT AR A

AT T A 27BN IR R Rl #RAERIT —ER R AR .

HIRHRE

Tz h 2 AL T R 51 461

o FTAI 1O BIERA T4 AN, g R — /N & H T L —VDD B VSS (i
H) .

o A AN ERAL TR IR, BRAERR 1 i

o Flash 771 2% 7 Il B 6] R 42 B fucik FIAIER (0 ~ 24 MHz BN 0 NMERFR, 24
~ 48MHz I N1 AN, 48 ~ 72 MHz B 2 ANEA% I, 72 ~ 96 MHz i 43
NEFFR, 24 ~ 48 MHz W) N1 AN5ER5 R, 48 ~ 72 MHz B2 NEERFRIE, 72
~ 96 MHz i} /3 MR .

o JRATIEINEEIT JH . TR AN : fucik = freika = froLkze

TE: 154 T el AU B BN B AL 2o P2 BT BEE .

TRBGMISE, R B TR ARSI AR AT VDD L g T
W

R 18 14T T 1 SR AL T A

" HARE A
1 o | gp | o T A YA e
- 2) 20C | 25C | 85C | 105C | 4ocC | 25C | ssC | 105C | ™
96M | 289 | 289 | 289 | 29.1 138 | 137 | 138 | 13.9
48M 163 | 163 | 164 | 165 7.9 7.9 8.0 8.1
B 24M 102 | 102 | 103 | 104 6.2 6.3 6.3 6.4
B | 8M 2.9 2.9 3.0 3.1 2.0 2.1 2.2 2.3
loo | FHI |y 4M 1.9 1.9 2.0 2.1 1.2 1.2 1.3 14 | mA
Lﬁf—;é 2M 110 | 112 | 118 | 128 | 074 | 077 | 082 | 093
i 1M 0.70 0.72 | 0.78 0.88 0.53 0.55 | 0.60 0.70
500K | 051 | 053 | 058 | 068 | 042 | 044 | 050 | 0.59
125K | 037 | 039 | 044 | 054 | 034 | 036 | 042 | 051

R 19 IR T 1 SR L T A
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HL AR
o . u HAE HAYE @
o | 2| we | M R 41 KPR o
- -40°C | 25°C | 85°C | 105°C | -40°C | 25°C | 85°C | 105C
96M 230 | 229 | 229 23.1 8.47 8.44 | 8.42 8.49
48M 11.9 11.9 11.9 12.0 463 | 462 | 463 4.70
HEIE 24M 6.4 6.4 6.4 6.5 272 | 272 | 273 2.80
i - 8M 2.0 2.0 2.1 22 0.77 0.79 | 0.84 0.94
oo | T ﬁg* 4M 1.3 1.3 1.3 1.4 0.55 0.58 | 0.63 0.73 | mA
TﬁF—Z 2M 078 | 080 | 086 | 096 043 | 046 | 051 0.61
Faif 1™ 0.54 0.57 0.62 0.72 0.37 0.40 0.45 0.55
500K 0.43 0.45 | 0.50 0.60 0.37 0.37 | 042 0.51
125K 0.35 0.37 | 042 0.52 0.32 0.34 | 0.40 0.49
1. HCLK %/ F 8MHz I, RZNEIN HSI 8M, Hi4- 5351 AHB ik
% 20 [EHLAEFAUSE R i SR B o FLIRTE R O
” TR .
o % 4 Jh .
w5 | M &1t 2oc T30 T asc iose | A
NI | EA S ENIER,
I, \DD23.3V 19.8 | 26.4 | 498 | 127.2
o | RIEFEBLRHY | S5 HEATRIE S HLEE
{4 FRLFRL I X, VDD=3.3V 09 | 24 1 192 845 | pA
RN 1 IWDG 171 0.4 0.6 2.4 10.7
L LR IWDG A 0.2 0.3 2.0 10.1

1. VO RN .

N ESME LA

N ESME I IEAES TR 21 W ESMR I BIRIERE Y, MCU B LA T

o A O FIMFAL TR, IFERR — AT L —Vop BiVss (B

B .

o AN HRAE T RIIRES, BrRARRR U -
o Sy HIAEE R R R AR TH AT
- KRMIPTA MBI B
- FIFR AN B
o IABEIRFEA Vop AR AR TR 12,

R 21 WEAMIHETTHAE®

s ZH =¥ LR AL
GPIOD 1.09
GPIOB 113
GPIOC 1.26
GPIOA 1.48

CRC AHB 152
HSORT 1.61
DIV 2.50
DMA 2.95
DBGMCU 0.07
o SYSCFG 0.66
COMP 1.38
PWM 1.86
EXTI 253 UA/MHzZ
TIM14 332
TIM16 APB2 3.67
TIML7 3.69
UARTL 701
SPIL 9.11
ADC2 10.78
ADCL 11.05
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5 ZH JS853 L AYE AL
TIM1 11.70
TIM8 12.83
WWDG 0.39
DAC 1.26
IWDG 1.27
PWR 1.30
BKP 1.69
TIM3 APBL 6.85 UA/MHz
CSM 7.20
UART?2 8.08
UART3 8.20
TIM2 8.36
SPI2 8.84
12C1 10.81
1. fuok = 96MHZ, fape1 = fuci/2, fapez = froks NI IITHA 0 R ECHERIME .
TR AR P

R AR A ] A PN I B HST AR ISR B R A B o PR RS Y R R
R 2RI 35 A F AR T E -
o (ENLEAHUE: B IRG A

o MHERRARI: I PR e N B HRASE SIS T A5 P PR IS B BT A F IS TR A5 P 3 5 T PS8 A 3
FL B 7 4538 FH AR S A5 3

R 22 R IFEAE A e i i 1)

(] ZH 3G HWAME | AL

twusLeep A HEE RS gt RGN B HSI 2.8 uS
AT HUBL A B] R .

twusTop TR RGBS HSI 10.4 uS
IR BE A LR e i (Y PR

twusTop FE 52 b T ShEERE 20 RGBS HSI 11.1 uS

twusToBY MFERLASE 2N PWR->CR[15:14] = 0x1 370 uS

twusTDBY MFERLASE 2N PWR->CR[15:14] = 0x2 398 uS

twusTpBY AR RIS 2 i PWR->CR[15:14] = 0x3 422 uS

4.3.6 AR s R
K B AR R IR 7 A B T A R R P i

TR W ARESEOE A A R RSN BRI, PRSI AN A

Al AR AT
R 23 FEE MBI R

(s S A | mME | HEME | BOKNE | A
fHsE_ext FH 7 A1 R B 2R D - - 8 32 MHz
Vhsen | OSC_IN i N 5| & HF i & - 0.7vDD - VDD \Y;
Vhser | OSC_IN % N\ 5| I HF HL - Vss - 0.3VDD \Y
tw(HSE) OSC_IN a1 i ] @ - 15 - - ns

1. W RE, AL .
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VHSEH
90%

10%
VHSEL

AN BRI B fHSE ext |OSC_IN ‘L
N A -

14 A1 vy A B R AS e

A5 PR A e B T R A A Y TR S R e o

EHEAME D (HSE) v LMEH—A 4 ~ 24MHz 1) 5 7/ P B IR 28 A4 IR 41835 25 7
Ao AT TS M AOME DR T N R A SRR AN TR A, B SR G
PSR RIMEE R RN, B IRAS AN B R AR FT BB EE AR 4 1) 51 B,

LN R AR S AR E I A . AR AR IREF TR S50 R HHe.
SR, T EWMAINI L™

% 24 HSE 4 ~ 24MHz &% 245 0@

s £ %At oME | EME | KME | $A
2V<VDD<3.6V 4 8 12 MHz
f = 3 BR 4 22 (2)
oscn | RS 3.0V<VDD<5.5V 8 16 24 MHz
Re S5 L E @) - - 510 - kQ
THERAREATI | foscin =24M VDD=3V - - 50 Q
ESR n -
(CL1CL2®Ny fosc_in =12M VDD=2V - - 120 Q
16pF)
fosc_n =24M ESR=30
I2 HSE IXzh i | Voo = 3.3V, CLiCL®N - 15 - mA
20pF
Om PRZ 7RSS Ja#) - 9 - mA/NV
v 1 EEE Voo R M) - 3 i ms
(HSE) ®)
THER 52 (O S R VR B 4 1
4 A VPR

XF CLL Al CL2, U R s s (B RUAE N)SpF ~ 25pF 2 [ %A AL e 2
FPOIETT G ER A A SRR . W CLL A1 CL2 A MESH. SAHEREH L CLL A1 CL2 &
ITHAS B RBEENS . EiEkE CLL M CL2 i, PCB Ml MCU 5| IR BTN %% FBIEN (Al LUKLIE
HAEE] 1 PCB BRI L% 4% 10pF i)

4, HIXHEBARE) Re BPAAE, AEMETT LIOAIE G e W1 IR L T A Ik B A A o) R AR, IR IR S T P A
MR AR BB R AE T 28 k. (E, G0SR MCU 2 N 7RSS 5 1) TR A PERT,  BEiHAT 77 BB AN S 80

5. tsupse) fT/EBIINE], RMEAEMIEE HSE TFRIE, BHEARFEN 8MHz IR IX BN . XA v
—ANERER) S AR A SR, BT BRI AR I R AN R T AR K
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<o

PR T ‘ 0SC_IN fuse
1 #ii :

i)

#5514 R =610KQ R, =5100

860676

& 15§ F 8MHz 5k [ i %7 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 N ES (HSI) R 28
% 25 HSI R #Fet: O@

e S % mAME | BAME | mOKME | B
frsi LES - - 8 - MHz

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

ACChsi | HSI iR 4 A E Ta=0'C~85C -1.5 - +1.5 %

Ta=25°C -1 - +1 %

tsups) | HSIHR 4% 8 B 8] - - - 5 us

Tstab(rsi) | HSI 3R a5 a5 i 8 - - - 10 uS

IpD(Hsl) HSI ¥z 75 Ti#E - - 75 - uA

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

RENEB(LSI) R 28
F 26 LSI Ry st @
5 2 %A mME | BUAME | mKME | B
fLsi®@ g - 18.57 40 69.19 KHz
tsusn® LSI %%Egﬁiﬂﬁ - - - 100 uS
tstab(Lsl) 2 LS| %%éﬁ%%ﬁ - - - 100 us
Ioosn® LSI R 25 Thkt - - 0.200 - pA
Vop = 3.3V, Ta=-40:C~ 85:C, FAE4rmliie.
AT .

R RIIE, ANEA > TR

4.3.8 PLL 51t
PLL B%I BT8P fer in FT fru out ZIRISR RN

fPLL_IN — fPLL_OUT
PLLDIV[2:0] +1 ~ PLLMUL[6: 0] + 1
a1

PLLMUL[6: 0]F1 PLLDIV[2: 0] s& PLL Ff5 405 425 Al gt /0 A0 8s 1 o Al LL 1 &

TR IS O PR IR AN i H A 08 AR SR A D AR 2
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% 27 PLL it @

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
%% 28 Flash 174 2e 4
5 S8 % ME | MY | BOKE | B
tprog 16 {7 [ gm AL o [H] - - 30 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 29 Flash 171 4% 75 iy FUEEE R AF R D@
e ZH %14 BOME | SAME | BOKME | S
Neno PRE IRHL 20000 - - R
§ Ta=125C - - -
Tor HR A7 Ta= 25C 100 - ; vears

4.3.10 EMC 51t

FRURRE I E 7 b (10 25 A5 VA I e R HE AT AR 1

hEet: EMS (LRGSR

MIEAT AR N AR GaEBE /O By DN KR 2 /S LED) , MRS & it i 1
PG T BB R4, LED INARIE T T AR I 2k

e EFT: 7E Voo Ml Vss _Eiliid —/ 100 pF i b7 i ir— Mo i R b B CIE A
1D BRI AEThREM R . XA AT A 1EC61000-4-4 Frifk .

O AL DUME RSk I HERAE . WA R AT R R

% 30 EMS it
5 S %A F A
HMENE IO B, Mili SEChfes | Vep= 33V, Ta=+25C,
VFESD 5 LR M R fuck = 96MHz . & 2A
IEC61000-4-2
1E Voo 1 Vss it 100pF A Vop= 3.3V, Ta=+25C,
VEErT it 00 4D 5 B B AR P A ik e frck = 96MHz. 54 2A
R A PR IEC61000-4-4

BT AT S A1 DAGE Sk 75 Y 1) A
FESRIFZEAT EMC VPR AIRAL, e SR A S A P AT (0 RAZTE R
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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% 31 ESD #:

EMC fltfk, IF#H4T5 EMC A = GEINR .
Ly QLR=9

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

o  EAMNEAL

o REEEUIEMIBIN (EHIEFAARE)

AUEHT A%
REH IR CEAMNIRAANFE P s iR ), aTblis s A THI#E NRST £
FIN AR P B S IR 51 B SIN— AN RFSE 1 AP AP T B

FEREAT ESD GRS, AT AT Hh TR A L ELRR AR v b, 2 Aar il 2 4
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 IS (ESD)

FHURCHL (AN IR KR AR S5 1] [ — R0 5 — AN St Bkt it in 206 R 5 BTG
SUEE, FERRNSE A ARSI EM (3 7 x (n+ 1) #EHESIHD o &4
MARFF 4 JEDEC JS-001-2017/002-2018 Frif

S
N TIPSR BIERE, AR 6 MR RHET 2 D EAM SN B
o ONEEASEIRGI, FRAUEIE AR IR A A R

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

(el

M GaXin Zonl | mOKE | A

VESD(HBM)

TA = 25:C, 54
PRI L R (AR TY) ESDA/JEDEC JS-001- 3A 6000 \Y;
2017

VESD(CDM)

TA = 25:C, 54
FREE R R (P IR R AR ) ESDA/JEDEC JS-002- C3 2000 \Y;
2018

ILU

TA =25C, &

B85 (Latch-up current) JESD7SE

LA 100 mA

% 32 /0 Ba&sE M

4.3.12 GPIO ufit 7138 FH i N\ Jan e vk

BRaAERRRIBER, RRAH I SEOR IR 10 &I ESE 2], BrA 1 1/0 3 D #S 2
FH4y CMOS.

SPEED ZH %A BOME | HAEUE | BORME | A
ViL LIPS N 3.3V CMOSiii 1 - - 1.47 \Y
ViL L PN MR SR 5V CMOSH# [ - - 2.26 \Y
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SPEED E %A% BoME | BAME | BORME | HAL
Vin LN LR NS 3.3V CMOS3Hi 1 | 1.74 - - v
ViH B\ = L L 5V CMOS#ii [ 2.61 - - \Y;
Vhy " Oﬂim“ﬁ%ﬁﬁfﬁﬁgﬂﬁ 3.3V 0.52 0.59 0.66 \Y

YT =g
Ve | VOMIHEE M@i)ﬁ%& IR AR 5V 072 | 078 | 083 Vv
likg IR HIR @ 3.3v - 1 - pA
likg NN HIR® 5V - 1 - MA
Reu 55 bR SR E® 3.3V ViN=Vss 27 50 80 kQ
Reu 59 LR SR E® 5V Vin= Vss 27 50 78 kQ
Reo 59N R SR E® 3.3V Vin= Voo 27 50 80 kQ
Reo BTN PSR E® 5V ViN= Vss 27 50 78 kQ
Cio 1/O5| I L - - - 1 pF
1. HIZEATEEAE, AR,
2. WSRAEAHAR S| I S A R EE, YR IR AT R S T iR oK E .
3. _bRAR R poly HiBH.
4. bk ESE BN R CS=0 gt
IR EEL IR
GPIO it il A/t 11D T LAYl 2238 £20mA HL i
R PR AS, 11O RSB 2R IEIRS) A BEHE T 5.2 545 H 45 f K8 e
fH:
o AT i T M Vop E3REU H AT, I EMCU 7EVpp B 3RER B Kis 4T IR,
A REFEIL 4 %} B KA E B Ivpp
o FTHIO i U FE M Vss L H TGS, I EMCU 7EVss LRt H 15K
R, AEEHE 45t e KAUE (EIvss .
W HEE
BRAERED B, R ERAIH S AR M8 ISR R VDD it R T A 3R 12 B2
MEARE]. FrE R /O 5 D2 HfZF CMOS 1.
2R 33 f LR AR
SPEED = ZH At HL A AL
VoW o A HL lio|= 6mMA, 0.091
Vor® ) v HL VDD=3.3V 3.172
11 Vo @) R T [lio|= 8mMA, 0.124
(50MHz) Vor®® ot P VDD=3.3V 3.127
VoL@ iy H G LT [lio|=20mA, 0.341
Vou®@®) B v VDD=3.3V 2.83
Vo™ R |lio]= 6mA, 0.191
Vou® ot P VDD=3.3V 3.034
10 Vo @) i AT llio|= 8mA, 0.264 v
(2MHz) Vor@® ti L 2 B S VDD=3.3V 2.935
Vo @@ R [lo]=20mA, 0.862
Vor®) o S VDD=3.3V 2.144
Vo ® i T |lio|= 6mA, 0.191
VoH@ a1 H v P VDD=3.3V 3.034
01 VoM@ iy A LT lio|= 8mA, 0.264
(10MHz) Vor@® T VDD=3.3V 2.935
Vo ®®) i A L [lio|=20mA, 0.862
Vor®®) ot VDD=3.3V 2.144

O R IR FEIR o A IR £ AR R T 4t I A i KWUE (B, RN o BT (T 11O JAANEZ IR A

ﬁaﬁﬁ IVSSD
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2. ORI Lo AR BIER T4 AT R KBUE L, RN 1o MEA I 11O JAANEEHIED A

REAE Ivop.
3. mZEEEEL.

N ST AR

o N R S AR PR R E U 7 AR B 17 AR 43 45

BRARRRHIE T, R B 2O PR SR BE A I F L A 4538 AR 26 1F 3R Y

ZA-ME1FE
K 34 F N H L R E O
SPEED[1:.0]
W = 5 S5 At WMAME | B

11 troyout o B v A AR FE P I T BN ] 3.49 ns

tr1ojout A H AR 2 v P R T 3.59 ns
10 t(ojout v AR P R R TR CL = 50pF 6.35 ns

trojout i R ARG 22 v PSP 1 b T ) VDD=3.3V | 6.95 ns
01 trioout o B v A A RSP I T BN ] 4.25 ns

tr1oyout i A 22 v B 1_E T IF () 3.87 ns

1. /O i H R A LLdE MODEX[1: 0] BeE. £ WARKZHET A = GPIO ki H B B & 774 i i

.
2. RORBIEAER 17 HE Lo
3. mHIHRIE, AEE IR

90%

10%

G ER i H $ !
N |

L 50pF tr (10)out 4— —pi 7 (I10)out !
| | |

! ! ! ! |

e T >

MR ((tr + t0) < 2/3)T, F H & 25 LE 2 (45 ~ 55%)
4 G HS0pFIN, BB U

868304

16 Ha A\ A2 PR E X

4.3.13 NRST 3| 5

NRST 5| 5% NBRE0 4 CMOS 1.2, ‘Bi%E# 7 — M Asel I EhidfH, RPU.

BRAEREI B, R RIS EOR A HIASTIR R VDD it B R 53R 12 19261
MEAT 3,
2 35 NRST 3| st
e SH %A BOME | BURME | BORME | AL
ViLrsT) B NRST % A\ B L VDD=3.3V - 1.47 v
ViHnrsT) O NRST #i A 51 B L VDD=3.3V | 1.74 - \Y;
VhysnesT) | NRST e 2Rkl ok 23 L EIE A | VDD=3.3V | 0.52 0.59 0.66 \Y
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(i3 ZH %A BoME | MIME | BOKME | BT
Rru 59 LR SR E @ Vin= Vss - 50 kQ
VrrsT) @ NRST % N33 ik i - - - 1.0 us
VNEnRrsT) @ NRST #ir N\ AR 3% ik v - 4.0 - us
1. WHEHHREE, AEARE IR,
2. EBRAUFRHEFEZ MOS HFH.
N o) _—
SR AT LR i VDI;\"s\ \Vbp
Pid .
/ \
/ 100kQ N\ ) Reu
/ \NRST® | i L
] JFE Y Lo
: l. '= L TSI R _D“—’
Vool ——O0apF
“\ J_ T I’
\ = = /!
\\\ ’,
~ PR

17 BH NRST 5| i {
1 SRR T IE %S
2. g?%ﬁ%ﬁNmﬁﬁwmﬁﬁ%%ﬁ$§44¢ﬂ$%%kvmmR$juT,EMMCUK%%@E
4.3.14 TIM 52 I 2845
RIS R B ORIE .
ARANEHE TR G Lb B, SONHIER AN B PWM B AReE

Vg, S W/hY 4.3.12,

% 36 TIMx® H54:

(s S %A 5 /ME SN AL
v N = 1 - t X
tres(TiM) TE I 28 73 PR I ] et
frimxcLk = 96MHz 10.4 - nS
. CH1 % CH4 Kyt - - MHz
A S I AR frimxcLk = 96MHz 0 48
Restim TE B 38 HEER - - 16 A
16 37 T FHUEL ] i - 1 65536 trimxcLk
tcouNTER 1
> frimxcik = 96MHz | 0.0104 682.6 uS
) T KT BE - - 65536"65536 | trimxcik
MAX_COUNT R
(TIM_PSC I3 | fr,01¢ = 96MHzZ - 44.7 S
frLL_out = 192MHz
tMAX_IN TIM & = ASR fHek = 96MHz - 192MHz MHz
frimxcik = 192MHz
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4.3.15 mfEHN

12C £ D45t

BRAERE I, % 46 B IS MU IR BIR T, frouka AT VDD fEHL R 5 &
12 AN ELS 2,

12C £ O fF A hnifE 12C JBE, (HHE W FIRE: SDA F1 SCL A2 BRI 5]
B, 4L E AR I, E S BIAT VDD Z A PMOS &, {HATARAE
1.

12C ARSI T3R 47, ARG AN HZRHIIEE5 1 (SDA f1 SCL) HIHrE N,
Z /N 4.3.12.
% 37 12C B R

FrifE 12CM P 12C) ‘
e S AL
B/ME | BNE | BME | BOKNE
tw (scLL) SCL I A [a] 8*trcLk - 8*trcLk - us
tw scLH) SCL I i ] 6*trcLi - 6*trcLi - us
tsu <spa) SDA 7 37 7] 2*tpcLk - 2*tpcLk - ns
th <spa) SDA i {RAF A [H] 0® - 0@ 8750) ns
i’ EE’L” SDA 1 SCL L7t ] - 1000 - 300 | ns
tr cspa, \
f soL SDA F11 SCL I [&Hf [a] - 300 - 300 ns
C )
th sTA) FF 4R 25 AR FR I 8] 8*trcLk - 8*trcLk - us
tsu sTA) ES=Riopi e F S CScvaing|e) 6*trcLk - 6*trcLk - us
tsu (sTO) 158 1k 25 A 2 S I 1] 6*trcLk - 6*trcLk - us
tw {50 1R 25 PF B I 4R 25 PRI A (] 5 ) 5 i s
(STO:STA) R 2SR Pt Ptk H
Co 5k MM B8k 4.7 - 1.2 - pF

R THRIE, ATEA =l
RIEFIFRHERL S 12C IR RIER, focua UK T 3MHz. NIERIPLEREI 12C B K %, fecik %70
KT 12MHz.
3. WRAERIK SCLAE SRR H IS ), T X S5 2 A6 S5 A IR R R AR Rp S TR
T R SCL N R AR E XX, 7E MCU P FRIE SDA {55 L%/ 300nS [ {RERRT Ao
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12C BUS ~|:

«+SDA

*+SCL

Voo
4.7KQ 4.7KQ
100Q
o . AVAVAY. SDA
100Q
777777 1
t soa) | tr (spa) tsu cspa)
l— | //
70% Vi
30% N

4
70% 4 .
30%

9" clock

tw seLw

9" clock

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

K 18 12C HLRACTRETE AN 2 B (1)

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

SPI #: Ot
BRAERE B, X 48 B H IS EUR M HIABEIRE, froikx AN VDD oL HL R A7 &
F 12 EHNES R,

s N E AR B (NSS. SCK. MOSI. MISO) (R TENRS, S W/

% 38 SPI i @

4.3.12,
55 £ %A f/ME N | AL
FEHE - 24
) AR =
fsck1/te(sck) SPI B4R TS : 12 MHz
trsck) SPI I F i [ g% C=15pF - 6 ns
tisck) SPI B B [H] fiEkH%%: C=15pF - 6 nS
tsunss)™M NSS 7 37 b [a] NS 1trcLk - nS
thnss)() NSS {RFT [A] MR 2trcLk - nS
twisckr) SCK %jl%j\jﬁ ot - te(sckye- 6 - nS
twiscky)M SCK EEEjyﬁE i - te(sckyz- 6 - nS
EM, frok = 48MHz,
tsuun(® v N TN N wr NN 10 - nS
By NI | PR E= 2, midEa
tsusn" A 5 - nS
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5 ZH E s sAME | mAE | B
thoun™ LR TF’CLK - 4EMHZ’ 0 - nS
B NRErsr e | B iR EE= 2, sl

thesn™ A 5 - nS
tvovo)(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

1. M%ATHEELH.

2. w/MERIRIRNE /N TR, B BRI IR RIS SR 1B R (A

3. F/MEIIR R BN ], B R AR RN TR £ B T BHAS B S K [

NSS input\

1tdis(s0)
had

tsunss) | : tcisck) ——» L th(Nss) ] 3
= [cPHA=0 | f | /) L 1
&[CPOL=0— " : N ‘ ; i |
£ HW(SCKH) !, % ‘ | X ‘ }
S |cPHA=0 _ twiscky) | i | | ! :
o |cPOL=1 | \ / m— [
1 | i ! tv(so i—>‘ :  thsO) ey - — trsck)
tas0) g—» ! oo l S0 — T ifiscr)
MISO T - ;
o { | mssouT BIT6 OUT LSB OUT
tsmsnﬁ—lfr
MOSI ><><><><><><Y>< ' MSBIN >< BIT1IN >< LSBIN X XXXXXX ><
INPUT | -

679527

& 19 SPI I FEE- B CPHA = 0, CPHASEL = 1
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HAURE

NSS input )

tsunss) | «— ——1C(SCK) ——»

! thinss) ¢ >

| 1 \ | Iy

= CPHA 1j ' i \ !:

2 |cPoL=0— . ] I. '

= 'tW(SCKH) “ J' I [ \ :

é CPHA =1 tW(SCKL ! Lo :

®&|cPoL = 1W ‘. ./ :
N ' tv(so ' | l tdis(so) | .

S taso) —n—e GOt —— thiso) +—iEE S

! | =y .
MISO , ‘ '
OUTPUT 4<}< MSB‘ .OUT >< BIT6 OUT ;>< LSB OUT >>

tsucsn ,"—’ 'ch(s' )

ot KOO0 weaw X7 mmm ) wsew Y

429658

K 20 SPI i} 5 - MU CPHA = 1, CPHASEL =1 (1)

1. & S E T CMOS HF: 0.3Vpp A0.7Vopo
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High
NSS input o
|
| 4 tc(SCK)—N‘ ‘
CPHA =0 b ! |
AN \ | ///44444\\\¥44444444447
5 CP0L=04m :\ 77::
& |
S
B CPHA =0 N . ‘ | ’*uﬁ
5 |
N
.
o I | I :
CPHA =1 ! ! | ! |
| | |
< | cPOL =0 | \ N — N
=S Lol ‘ ! !
‘© | | | | | | |
S | o \
O| CPHA =1 ‘ [ )
% 1/ \ ) I,
2 cpoL =1 m ‘ u
S I ltw (SCKH) | ! | tr(scK)
|
é tsu(mi) 14* tw (SCKL)H | R (SCK)
| | |
MISO VAV \ N AN
T T | -1
4 thm) > |
O eman
OUTPUT MSB OUTJ \ BIT1 OUT \ \ LSB OUT
tymo) & M th(MO Y&
&l 21 SPI i} /5 - 48 (1)
1. JELAKEET CMOS HF: 0.3Vpp M10.7Vop.
4.3.16 ADC H51
BRAERFAIBE, TROOSERMAHMFE B TIEXMRP IR freike SZA
Vopa fH HLHL & 75 21
% 39 ADC 1t
75 ZH A BME | HAME = AE AL
VoA i - 25 3.3 55 \%
fanc ADC I 4% Vopa=2.5V - - 48 MHz
o 12bits; Vopa=
(1) B % ’ - -
fs PRt Y 3 MHz
12bits; ] ] ] \Ha
frric™M ARl R A ®) fanc=48MHz
12bits - - - 1/fapc
Van@ e R VE Voba=2.5V 0 - Vbba \Y
Rain® A1 N BT - WA 2 kQ
Rapc) KAEFF I HLBA - - - 1.2 kQ
PN B KA R KR
c . - - 3 4 F
ADC(1) s p
tsTas(" b H A ] - - 32/fanc - uS
tea() TS HE RS [R] - - 32*12*16 - 1/fanc
tradl" EAMZ\%& gl - - - 512 1/fanc
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(i ZH %1% RAME | OBAME | BOKME | B
o) | TR - 512 | Affaoc
i@
IV fanc=48MHz 0.0729 - 5.0104 uS
ts(M SERER
° ARE T - 35 2405 | 1/faoc
SR A (] 12bits;
= 0.3333 5.2708 S
tconvt) CELE AL fanc=48MHz H
] ) 12bits tsamp + 12.5 = 16 to 253 1/fanc
1. HZGAEVHETIE, ATEAEF= .
2. HBEHRIE, ATEAEFE .
3. HEZRIET, Veers FENFSZERS] Vooar Vrer- £ N ERZEHES] Vasao
4. RBHRIE, ATEAFERINER.
L TPNEE TS

TS

Ryn< —R
AN fapc*CapcxIn(2n+2) 4pe

FIRAKX (AKX D HTFow i KoM REbT, R ZETT LN 1/4 LSB. H
N=12 (F/R 12 GinHEER) , A4 faoc = 48MHz I E s
2% 40 fapc=48MHz® B} 115 K Ran

Ts (A ts (uS) A Ran (kQ)
3.5 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 71
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 3.323 844
240.5 5.010 127.9

1. dBok e, AEAF R,

# 41 ADC B 555 00

5 ZH E G SR BT
ET CERRE -8.4/+3.3

EO TR E fecLk2 = 96MHz, -1.2/+4.4

EG W5 iR 7 fanc = 48MHz, Ran< 0.1 kQ, -0.5/+5.5 LSB
ED oy Bt iRz Vopa= 3.3V, Ta=25°C -1/+3

EL L MR iR 2 -4.2/+4.7

1. ADC HESRIAENBRIKR: 75T bR NS R I I, ORI RE S
2 ] PEAR ) — AN 51 TEE AT R s B . IR TS AR R IRl N FE R AR AR ADL 5 | B
b, GBS 8D En— AN R R . RIERENER, RELT/N 4.2 FA T
Ina(PIN) F1 Zyng(PIN) YEFEZ 7, A <5200 ADC K .

2. HZEETEEAIE, ARIEEA I,
ET = B ARHBIRZE:  SCPRAIERARFE H il 288 1) i KR B
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4. EO =AMFEiRZE: H— RIZBRFEHN 5 — AR 18] 0 25 o

5. EG=MmfiR%E: /o IREAEEHAR G — PR R S .

6. ED = TfsrgethiRss: Schyab kA B AR e 1A (i K 0m 7S o

7. EL=FRMERIERZE AT SR E A5 R g R DG 2 ) 1) 5 K i 5

RFEAN R FFADCH; 128
RaN® AINX Rapc® 12457
mm M M
N e ds
Cparasitic?
VAIN — S—
Capc®
FEHEE

& 22 {§iF ADC JiLA %4 K

% RAIN. RADC #I CADC ¥, % W% 41.

Cparasitic %7~ PCB(5 /581 PCB #fi & R EAH %) HIEA L& E R (K 7TpF). KM Cparasitic
BN PR RIS BE, R INERE DD faoce

PCB &2
LR I R A 20 e R g R, PR 10 nF DA ENBE, BN 1ZR A
FEHhEEIE MCU 35 F s

Voba
1] Vooa
1uF//10nF —
T 1] Vesa

326818

B 23 i RLEAN 25 re L AR A
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4.3.17 R AL AR
R 42 LR AR 90

DS_MM32SPIN0280_ver1.07
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5 S8 e /ME JAME =N =K A
T Vsense 2‘5?;;;/&@ 1 -10 ) +10 .
Avg_Slope™" SEY R - 4.955 - mV/-C
Vs 18 25 CHf (R - 1.465 - \Y
tstarT® 78 3T [A] - - 10 uS
ts_tomp? SRR, ADC ) i ) uS
- KA R[]
1. HEGAHEERIE, ANEATF= .
2. HBEIHRE, AEAEFE K.
3. BSEARALT AT LA R R R 2 G ER UE
4. Vpp=3.3V,
5 imEARN: TS_adc=25+(value*vdda-offset*3300)/(4096*Avg_slope), offset ic 5T OxLFFFF7F6 ik 12
frH,
4.3.18 DAC #¥1k
# 43 DAC $#it
(i3 S - Yis 5 /ME HAME | BOKME | A
Vopa Ht e L - 2.5 3.3 55 \%
VREF+ S H L - 25 3.3 5.5 \Y;
buff on, output ) 97 )
Ro B connected to Vssa Q
buff on, output ) 85 )
connected to Vopa
DAC_OUTmin i H AR LR - Vssa+0.1 - - \Y,
DAC_OUTmax | %5 i - - - Vg”{" v
IbpA DAC i A FLR - - 430 - uA
DNL oy AR LR I 1% 22 - - -3/+1 - LSB
INL U ARLR i 22 - - -2/+2 - LSB
Offset ks iRz - - -1/+2 - LSB
Gain error W RE - - -2/+2 - LSB
Update rate S ONESEpuEEd - - 1 - MS/s
1. HZEEVHMETIE, AEER TR
4.3.19 ARt
R A4 LI R
LI AR 1
5 ZH A C A ¢ /ME HLAYE BAE AL
tHyYsT iR 00 - 0 - mV
01 - 15 - mV
10 - 30 - mV
11 - 90 - mV
VOFFSET S H 00 0.091 0.213 0.358 mvV
tDELAY FEREZERT (1) 00 - 80 - ns
01 - 51 - ns
10 - 26 - ns
11 - 9 - ns
lq 00 - 45 - uA
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e R i
e ZH AR E B/ME ML ] SN L:<K 12
TAERFY 01 - 13.2 uA
E(2) 10 - 6.1 uA
11 - 3.9 UA
1. HEIEE 50% S5 N BIES AN R 2
2. EVHFEHFTIME, TR
4.3.20 i8R R
* 45 BRI ERE
55 4 %A f/ME HMAME | BKE <K 12
Vopa AR H - 25 3.3 55 V
VOFFSET LD TR RN A - -6 +6 mV
ILoaD IRZ IR - 35 mA
CLoap AR - pF
CMRR FEAEANH L - 70 dB
PSRR YR L - 80 dB
GBW 5 T AR - 9 MHz
SR Jaceic pd - 6.2 Vl/us
GOL FFIR 25 - 90 dB

L B RIE, E
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B

5 B BEREE

5.1 #% LQFP64

D
A2
D1 A3
0.58BS

AHHAARAARAAA A AR LETT
O (o)

DEPTH

E1
E

TOP_E—MARK
2-91.80£0.10 0.10+D.05 DEPTH

INDEX ©1.2G+0.10

< 0.20+0.10{ DEPTH

HHHHWHHHO 1 — E

HAAAAHAARAARAAA
SEEEEEELEELGELE

(-
 ——

\\\\\\\\\\\\\\\\\\\\

///////

\\\\\\\\\\\\\\\\\\\\\

SECTION A—A

i 0.25BSC

<

-

LEAD FORM PART

24 LQFP64, 64 JHAKITH 77 7% a1V 5 2% K

1. EIAS AL LB 2 ]
2. RO AN K.
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B

% 46 LQFP64 R~ H
s =K
R/ME HRIE BAE
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 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 0.117 0.127 0.137
D 11.95 12.00 12.05
D1 9.90 10.00 10.10
E 11.95 12.00 12.05
E1l 9.90 10.00 10.10
- 0.50 -
H 11.09 11.13 11.17
0.53 - 0.70
L1 1.00REF
R1 0.15REF
R2 0.13REF
0 0 35° 7
1 - 12° 13°
62 1 12° 13°
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S SR
5.2 #3 LQFP48

ARAARAARRAE aE
=0 1 B

| BTM E—MARK 1=

|| 2—#1.00£0.10 0.10£0.10 DEPTH |

 —— 11

i H 1 R

O | TOP_E—MARK 2-1¢1.00£0.10 ~ [ Y ) T
—m—| 0.T0£0.10 DEPTIF —

- — 11

1
E— INDEX #0.80+0.10 —
— R \/ D.20io.1l3 DEPTH I
o — ) 1 F‘R
5
'

|
T

el b - {$]0.08@]

b
bl
42 x S WITH PLATING
e
o O{L_ % /fw\BASE METAL
SECTION A=A
(L)

LEAD FORM PART

25 LQFP48, 48 JHMICHI T 77 T J - 4 25 1
1. B R o1 22 41

2. R A zK .
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BRI

% 47 LQFP48 R~ it Wi
e =
B/ME HAUE BAE
A - - 1.6
Al 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
El 6.90 7.00 7.10
e 0.50BSC
0.45 0.60 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08 - -
R2 0.08 - 0.2
0.2 - -
C] 0 35° 7
01 0 - -
62 1 12 13°
o3 1 12° 13
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BRI

5.3 3% LQFP44

ARARARAARAH i e

HAARARRAAAR
SEEEEEEEEEL

D
:DDIE:\ITIFICATlON H H H H H H H IE' H HH(M - L

A A
Q
g b
4R = WITH PLATING
(=13 o = S//§
(LL ™ BASE METAL
SECTION A-A

LEAD FORM PART

26 LQFP44, 44 HAKITH /5 i V-3 25
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BRI

7 48 LQFP44 R~ i1
b _ s _
% /ME HAE wNE
A 1.6
Al 0.05 0.15
A2 1.35 1.4 1.45
A3 0.59 0.64 0.69
b 0.33 0.42
bl 0.32 0.35 0.38
c 0.13 0.18
cl 0.117 0.127 0.137
D 11.95 12 12.05
D1 9.9 10 10.1
E 11.95 12 12.05
E1l 9.9 10 10.1
e - 0.8 -
H 11.09 11.13 11.17
L 0.53 0.7
L1 1.00REF
R1 0.15REF
R2 0.13REF
0 (VK 350 7o
01 110 12 - 13
02 110 12 - 13
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BRI

5.4 3 QFN48
[al 4 | [ JoecTe ti|eee|c |
T . ° |9
| i b SEATING PLANE
‘ i
1 / : :
,,,,, 1
I
PIN 1 CORNER :
S - - - - - — _ L ,[E] —
|
|
|
I
|
I
I
a .
TOP VIEW (A3)
D2 39X L SIDE VIEW
3 24 ‘_7
JUUUUUUUUUUL ExPosen e
| ATTACH PAD
12 ‘ 125
- ! ¢ O
D) I [
) I (@
— ! —
E2 ™ I = _E
[elrlclale] — | - T T r =T %
) ! (-
— : —
g j ! g 48X (K)
11> : 36l
| N
AIRIATATRIRIRIRTATRIAN
— 48 ~ | 4sxb 37
[&hob @[clals]
BOTTOM VIEW

K 27 QFNA8 AR T 7 % i 1 26 6]

1. BIAS A% I Ll 22

2. RO A =K.
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BRI

% 49 QFN48 S~ iji 1]
_ =ZK
bR = =
BAME | SRNE KA
A 0.7 0.75 0.8
Al 0 0.02 0.05
A2 0.55
A3 0.203REF
b 0.20 0.25 0.30
D 7BSC
E 7BSC
0.5 BSC
D2 5.2 5.3 5.4
E2 5.2 5.3 5.4
K 0.5REF
L 0.3 0.4 | 0.5
N SIM%H = 48

DS_MM32SPIN0280_ver1.07

www.mm32mcu.com

68/73


http://www.mm32mcu.com/

BRI

5.5 #3 LQFP32

D A2

D1 — | 0.61BSC

HHAHAHAA Banni
1| ||
] 1]
] 11
Lo e
- W T
[ 1]
] 1]
Eu:)é 5»:I]:I 5;(\ -
:TJIEIlITIFICATION H H H H H Hi
&

o
[N
=1
&

b
S
o & b1
% WITH PLATING
Alg 733 - o|o
o — ASE METAL
<] p SS—
L]k
& STow]

28 LQFP32, 32 MM T /7 % i~V 3 25 I
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ESE LAk

# 50 LQFP32 R~ i
5 <A
R/ME LAY RKME
A 1.6
Al 0.05 0.15
A2 1.35 1.4 1.45
A3 0.59 0.64 0.69
b 0.32 0.43
b1 0.31 0.35 0.39
c 0.13 0.18
cl 0.12 0.127 0.134
D 8.8 9 9.2
D1 6.9 7 7.1
E 8.8 9 9.2
E1 6.9 7 7.1
e 0.8
L 0.45 0.6 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08
R2 0.08 0.2
0.2
0 0 350 70
81 110 120 13
92 110 120 13
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o

7= i 1 44 AR

MM32 SPINO 28 0 D 7 P

Devlice famlly
MM32 = MindMotion 32-bit microcontroller

Product type

SPIN = Motor & Power Ccontrol

Core type
0 = Cortex—MO

Product Series

28 = 28 Series

Flash size
D = 128KB
Pins

A = 44Pin
7 = 64Pin
6 = 48Pin
4 = 32Pin
Package
P = LQFP
Q = QFN

& 29 MM32 % 5y 4

DS_MM32SPIN0280_ver1.07 www.mm32mcu.com 71/73



http://www.mm32mcu.com/

(EYARTIESS

7 BiTiIE S

H# J[7E: S HE
2021/11/01 Rev1.0 1E AR
2021/12/29 Rev1.01 4 ESD $fE
2022/03/08 Rev1.02 (EAEELEE 0
2022/04/07 Rev1.03 TR KA I SCRF 125°C
2022/8/18 Rev1.04 B 0130 43 L S 0 K /M
2022/8/25 Rev1.05 NS o) B 2 B K s /ME L B 2 ESD #fik, #h s
DAC Ihfe 5| ik
2024/04/15 Rev1.07 & 1F LQPF32 $ 34K
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