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BIT

1.1 Bk

AP bl S RER) ARM® Cortex®-MO AN K% 1K) 32 £ fds il 28, & m LAESR ik
96MHz, M B EMiEfEee, FE =0 10 i O AANMEIERRIMNE S, AR EE 2 M 12 1
) ADC. 5 M EbBigs. 4 NMeHBORE. 1416 MBI e 88 14 32 ALE e %8, 3
16 MIIEAER B A 2 A 16 fimd e 48, S HERBEERED: 14 12C #:0.
2 /> SPI 8201 2 A~ UART #:1.,

K= R TAEREN 2.0V ~ 5.5V, TAEEEEREEE-40°C ~ 85°C H M AUF1-40°C ~
105° § @i, LR H TR A CRIEAR ShFE N F 1 2R

A7 et LQFP64. LQFP48. QFN48. LQFP44. LQFP32. QFN28 f1 TSSOP20 3t
7 Pt AL

XA T AMEECE, AR MRS ES T 2MN LA :

o HLATLORB AN A 42 il

o BT TR

« PC ik /MN%F1 GPS ¥ &

o TV FIgmAsisdas (PLC). A8Hige. T ENHLAIRIIX

o BOR ARG, PSR, RNEEAUE S R G E%

1.2 ot

- WiZ5 R50
— 32 £ ARM® Cortex®-M0 4bFH 28 4 1%
— I LRSI AT ik 96MHz
— HIRA R 32 R LA
— TEPERRIEES (32Bit)
— {177 (32bit)
o« fEfEEE
— ik 128K FATHIINAERE AL it o
- ik 12K FH5 ) SRAM
— Boot loader 2 ##H'W Flash 7£4k K44 F2 (ISP)
o BPEh. AR YR
- 2.0V~ 55V fiti
— L/ E A7 (POR/PDR). FI 4w f% Ha & W i 2% (PVD)
— AN 2 ~ 24MHz =i SRR 2%
- WG] KK 48MHz Bl % 4%
« (RTh#E
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— MR (sleep). 5L (stop) FIFEHLELR (standby)
o 24N 12 BB AE, 1uS B ] (215 16 M EIE)
— HAyEHE: 0 ~ Vppa
— SCRERFERT [R5 9 2 0 B
- 7 RIREAE RS
- 7 L HRAR RS
o 54 ERaE
« 4 NMBHETIKAE
« 14 5 iHiE DMA 8
- XFAML: Timer. UART. 12C. SPI #1 ADC
« 235 56 MIGE 1/O i
— FA 110 HRT ABMR 2] 16 A FMES H I
— BT b A BT NG BV (55
1 Vpp = 5V
o PHIRBL
- BT ED (SWD)
« 10 NER 3
- 2416 i 4 IE s AR e R 4R, A 4 8 PWM $it, DLURSEX AL ofl &
SuE 1k ThRE
= 1/~ 16 frEm &80 1 A 32 ALER 38, A =ik 4 AN ATk 1 s, ATH
F IR I fEe
- 216 AERTEE, A AN LU 1 A RN, BRI, B
vk, WHIEE TR T IR $H)
- 1/~ 16 D28, A 1 AN R A TR
- 2 MR 2R % (IWDG it WWDG)
— 1/~ Systick &l #: 24 A H A TS
« 2155 Ml EHEN
- 2 UART #1
-1/ 12C #:0
- 2/ SPI 0O
« X/ LQFP64. LQFP48. QFN48. LQFP44. LQFP32 . QFN28 1 TSSOP20 &}

A RTEEARPEMEE, BSHA M T 2.2
£ % Cortex®-M0 L IHHRIE S, 2% (Cortex®-MO SRS Fiit).
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21 B/HXIEE
1. FmINEEFIIME AL E : MM32SPIN27x
e E A MM32 MM32 MM32 MM32 MM32 MM32 MM32
SAEEO SPIN27PS | SPIN27PF | SPIN27NF | SPIN27PQ | SPIN27PT | SPIN27NU | SPIN27TW
NAE - K 70 128
SRAM - K 57 12
OPA 4 3 2 1 1
EH 4 4 4 4 4 4 4
(16 bit)
FEI 3 & 1 1 1 1 1 1 1
(32 bit)
S 2 2 2 2 2 2 2
UART 2 2 2 2 2 2 2
R 12C 1 1 1 1 1 1 1
SPI 2 2 2 2 1 1 1
GPIO 5 1% 56 40 40 36 25 25 15
. 8 2 2 2 2 2 2 2
12 ADC i 16 16 16 14 1 1 10
DIV 1
Hodie e 5 | 4 2 2 2
CPU Jix 96 MHz
TAEHE 2.0V ~ 5.5V
e LQFP64 LQFP48 QFN48 | LQFP44 | LQFP32 | QFN28 | TSSOP20
www.mm32mcu.com 3/72
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* 2. FFmINEEFIMEEL E :MM32SPIN25x

PRES | \Ma2SPIN2SPE | MM32SPIN2SNF | MM32SPIN25PT | MM32SPIN2STW
ShEEO
A - K 4 32
SRAM - K 54 8
OPA 4 4 2 !
T8 4 4 4 4
(16 bit)
SERT 2% EH 1 1 1 1
(32 bit)
wik 2 2 2 2
UART 2 2 2 2
i 12C 1 1 ! !
SPI 2 2 ! !
GPIO i 1% 40 40 25 1
N T 2 ? 2 2
12 fiz ADC o 16 16 11 10
DIV 1
bk 5 | 2
CPU #i% 96 MHz
TR 2.0V ~ 5.5V
pre LQFP48 QFN48 | LQFP32 TSSOP20

www.mm32mcu.com
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AHB Flash$z 1 Flash
CPU ~ System
MMM —ams SRAM
DMA
DMA
=}
47
7}7’?%1 \ APB1
Mrfe2 APB2
o> RCC
< ADC1 EXTI PWR BKP
K—> GPIOA/B/C/D | |ADC2 SYSCFG 12C1 UART2
UART1 MCUDBG IWDG SPI2
2 CRClmn o Coeal  Th
TIM8
K= HWDIV | Timta T2
TIM16
(—2  HSQRT | [mmt
\/ DMAi% K
1. tRRIEE]
2.2 Bk

2.21 ARM Hj Cortex-M0 R#ZH AN (Flash) 71 SRAM
ARM® [f] Cortex®-MO 4bF 2% 2 — A ] L & 9 B A 2 K4 1) 32 Ak i 4e S5 a2
52, AT R RR LA 5

222 AEREFFHESR
K 128K TGP B INAEAE GRS, T A7 HOR SO«

2.2.3 NE SRAM
K 12K ZH5HI N & SRAM.

224 BRENEEXAFEESEE (NVIC)
AP P LS P RSP TR B RS ALER A R BR R T (4% 16 4 Cor-
tex®-MO Fy 1 £k) i1 16 I 4RFLAE S 2.

www.mm32mcu.com 5172
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o BERG NVIC BEE 1L B LR 1) Hh By i) 57 4 22
o FRTIA) RN O E BB N N

o BHAMNVIC #0

o FUUF AR T SR AL

o SbTERGE 3 )RR S 2

o SCREHIT R A EERE D) RE

o HIRAFALHEIRE

o thiR BN BENWKE, RGNS T

AR DL SR /I P o T 2B R it SRV P I A B T

2.2.5 ShERAPBT/EEIEHIAE (EXTI)

BT W/ S R A B S 2 NI R TN AR T T A R W A SR . R R R S R DU
SCHAC B E R A F (BT RN BV ERIGA ), JERES A bRl A MR A
FEas R T T T SR ARES o EXT AT DRI I Bk b 96 B2 /N T P9 38 AHB (R Sl 38 i
AIEH 1O FMIEHF] 16 MM KL .

2.2.6 BEhFMBED

FGRIN B (0 2 7E SR BN HEAT, SN Y 48 MHz $R3% 5% 6 43 4lbk i BRI CPU
Il G T DA RN . BRI 2 ~ 24 MHz I B, 4RI 41 35 I o 2 2k
TGRS, RGO B R B S R A, SRR RE T T, R TT LA Bk
(T, [RIRE, 7 TS RN AT ASEHON PLL I 52 4 i i BT B (40124 — A P10 P P 4
3 157 98 20 )

LTS TR E AHB HISER . &l APB(APB2 #1 APB1) Xi#. AHB FlEiE APB
() f5e B AR S 9BMHz. 2% 21 bl IR ZHHE I
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12C1_CKIN L[]

AHB
Peripheral
Peripheral Clock Enable Clocks

/4 . SysTick
" Clock
PLLSRC DM SW _ FCLK Cortex

DN \ ” Free- ing Clock
SPI1_CKIN [] 1 B PR ree-running Cloc|
APB1
PLL PLLCLK SYSCLK Prescaler/ {9+ Prescaler Peripherals
Peripheral Clock Enable

HSE
— S| 1,2..512 /1,2,4,8,16 Clock
=
3
z If (APB1 Prescaler=1) x 1 APB1 Timer
= else x2 Clock
css § Peripheral
< Clock Enable
o
PLLXTPRE é APB) APB2
& Y Prescaler Peripherals
e Peripheral Clock Enable _D—>C|Ock
0SC_ouT ZH;E &SHC E /1,2,4,8,16
- z
OSC_IN 2
L :
If (APB2 Prescaler=1) x 1 APB2 Timer
lock
If (AHB Prescaler!=1)x2 else x2 - c
( ) Peripheral Exclude Tim Adv
LSI else Error Clock Enable
40kHz IWDG Clock o ADC Max-Freq = 15 MHz
3 —1 Prescaler » ADC Clock
PLLCLK ’5_ /2,3..17
glllgicrll Output HSI §
MCO [l P HSE <
o
—— SYSCLK g,_ P o2
l = If ( APB2 Prescaler!=1)x
LSl Max Freq = 192MHz | - 4D_> Tim Ady Clock
MCO else Peripheral
Clock Enable

Legend :HSE =high-speed external clock signal
HSI =high-speed internal clock signal
LSI =low -speed internal clock signal

086027

(& 2. B

22,7 BEER
FE R B, 5@ [ 24 5] B AT A3 B = R [ 26 b 1 — P

o WFEFF INFEA70k o 1 28
- MRS s 52
« M SRAM H 2

H 25 N3 2 7 (Boot loader) 17T R G f7fk 254, AT LUEE UART S I8 47 B 3 4 A2

228 #HHEAR

« Vpp = 2.0V ~ 5.5V: Vpp 5 #IJ9 1/O 3] JHIFD Y58 F 284t

* Vssas Vppa = 2.0V ~5.5V: A ADC. Bk, JRFZ#A PLL IR SR A i,
Vppa 1 Vssa 4157 5liE42 3] Vpp 1 Vss o

www.mm32mcu.com 7/72
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229 HEISTR

AFE SN R T EEEA (POR)HHHEE AL (PDR) HLES, iZHBKIMGLAT TIRIRE, #
WERG AT 2.0V B TAE; 4 Vpp (KT RE M BIME (Veorseor ) B, B2 T RADIRE,
A AR AL FLE

AR AT — A AT AR U U 25 (PVD), B AR Vop/Vopa HEHLIE S5 BIME Vevp HLEL 2
Vop 8T 805 T BIME Veyp W74, bt Ab BERE A vl DU 1515 2 O iRt ) 45
ANz e, PVD Wit EEE IR .

2.2.10 BEBERS
A R S 0 B 2 A BB T AR B, %A R SR 8 S B R A T T AR A

2.2.11 {RIHFEIER

PR SCRARIIAEAE I, AT LA ZORARTIAE . JeL 3 Sl 8] AN 25 Pl e il =01 2 1838 2] foe (1)1
iy

< B . X 1.5V XIS | W Vpp XIREF 8 —
ka FIgg fIggm
WEFI (Wait for
HEAR (SLEEP fE— it CPU m#fat, it
} Interrupt)
NOW 5% SLEEP WFE (Wait for HARK#hF1 ADC % I
ON EXIT) £ LR BTN A
vent)
PDDS 4z fE A Ik (78
5L SLEEPDEEP fi | AMBHWIEFFSE | A/ 1.5V (9 | PLL. HSI A1 Vit
WFI =5 WFE TiE) X e # e | HSE RIRT 2%
WKUP 51 E | g :
PDDS 47 R g
FH%. NRST 5]
R SLEEPDEEP i/ 3
i Ji L B AN B A
WFI 5t WFE
IWDG £ £
ERER
TEREIRIE S, HAE CPU {E1L, FrEs#M& AT TR H ol 78 & A vh Wi/ 4 A e i CPU.
ENER

EARFE SRAM FIZF A7 88 N BEAERITEI R, EPUE AT DU B AR R FE. 72151
R, HSI FIPR% 28 A1 HSE SRR 83 #5C M . AT LLE AT — B B sk EXTI 15 5054
e M ERURE S e, EXTIZ S TTLAR 16 AN 110 H2z—. PVD % H B i AS

=

T o

FIER

R T SEI R G I B AR TG o AR AR AE CPU TR BRI A A 5% A1 L 145 3 o PR BT
1.5V B f4t e X I T . HSI AT HSE $R3% a8 5< 41, 7] LLE T WKUP 3] J1 ()
ETHE. NRST 5l If\AMEE AL IWDG B A M 535 & | 140 2 I 25 efiE JF 2 A7 . SRAM

www.mm32mcu.com 8/72
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MAFAFEHIN B R TR R &0 A AFas AL S AE R e
2.2.12 DMA

RG] 5 HE T DMA W] LU FEAF A a8 BIAF A &5 . B0k BIAF A a8 A7 A 2 21 B0 % O Bl 1%
fiv; DMA $ 185 SCREAE S b X PR, 38 G 1 Pt e A% Sy B Gk [X 45 R T 7= 2By o
7 .

BN A LT THIRECE DMA 15 RIZHE, RN AT DL S0kl N8 AR, 1%
B AP AN bR AR AT LI B B

DMA "] LA T FZ1)4M%: F UART. 12C. SPI. ADC Flif F/5E A/ = 9 42 i) 52 B 28 TIMXG

2.2.13 ENHEEEE
BANBEAFIEE 20 AN 16 RrAOZAEES, A FORAT A% R 7 PR A 3008
RGN T e, Bk RS ek U, TR S

2.2.14 ERHFBNEIIR
FPEREE 2 NERER S, 2 M EHEN 2. 3 NEAERE. U 2 NEITER S
1/ RGN 25 o

R T R S e I A G R I AR A 2 I 2 A DR

S B 2 HEBRSHR | HEERRE | FAHRE | DMAERAER | #BRLEEE | TN
BCCBL N 1 ~ 65536
TIMA /
=44 TIvE 16 £ Wk Z AR H 4 H
4 /356 ek B,
I B 1 ~ 65536
TIM2 32 fir Y ] Z IE AT H 4 &
Ry "
S 9 /356 ek B
bueRi N ] 1 ~ 65536
TIM3 16 fir W i ZE AT H 4 o
1 /356 ek B
1 ~ 65536
TIM14 16 £ i Z BT H 1 o
ok K
1 ~ 65536
TIM16 /
16 fir b Z E AT H 1 H
TIM17
LS

B IEHIEREE (TIM1/TIM8 )

L 5 I A 16 TS 4 MBI LBOm I LR S AT AN PWM R4 S84, &
FUA BRI\ O A PWM 3 T DUl 24 1 e 030 5 3% o PG/ 7 30 3
LAF T

www.mm32mcu.com 9/72
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R VN EN

o % g

o PR PWM(IZZE 0 55 )

o BRJBK MR

BeE 7y 16 A A E R 380, B TIM2 E R 8 BA MR D6 . BLE N 16 A2 PWM K4E
AR, EHAAWHIEET) (0 ~ 100%)-

FEVHRBEIR, TS AT LR g, R PWM S e a1k, AT D) By s 64y e P42 1)
IFR.

IRZ IRl S MA R TIM Ci 8 A R, Pl e it ke ), DR ok e 0 s P 8 ) DA
I 2R DIRE S TIM € 250 R, SR UL R P B A RE R DI RE .

B EREE (TIMX)

P, WE T 2R 2 AR TIEH R (TIM2, TIM3) . ERf#E —> 16/32
R B B ngEIE I IR A gs . — A 16 AL T gs Al 4 NMSLIIEIE, AN EIE AT
T NS Hr e, PWM A0 s s e

EAEREE 32

SE 38 —A 32 AL E BN EGE AR . — A 16 ALITIA AR A 4 AN AT i
1, RRMEIEERET R f . PWM AT kA =

BAEREE _16 {L

T EI B — 16 L B SN mas i 5Es . —A 16 LL o Mgs /il 4 ASphor
fRIEIE, AFAEEHE TR, Wl . PWM AT kb 2t

EATE RS I N S R IR S M A e I A R TR, SR RDD s AR B TR . 1E
PR, THEES T DRSS . T — @ i 2 AR RE T 7228 PWM #ir . AN e i 2%
A ST DMA 35 SR AL

XS I S IR RE S AL BRI BRI B (5 5, BEEALEE 1 ~ 4 DNEREBEEB AT ML .
AN SE I 3 H PWM it 5l g ] A b ) JE v

E X ER R

TIM14

ZER 25T — A 16 {7 H S EEEIE SR — AN 16 AL Aigs. B —ANsimiE, H
FHINR A ELE, PWM S kP s i o RN, T B v iR 45 -
TIM16 / TIM17

SERF 2RI T —A 16 {7 [ S EEGEIG B — A 16 AL g . H— iliE, H1F
BN IR A R, PWM B ik P . A B, AR IXAE RIS DMA i
RAERINRE . R, THEE AT DA R4

M1EF175 (IWDG)

ST HIE T IR IE T —A 12 SRR R A — > 8 (LRI T #igs, & th—AN P shor
[ 40KHZ f1R 3 B R AL By DRAIX AR 2 307 T £ 8h, BT LLE Wls 4T TR AL
P B AT LLFAE R G0 R AR 1) B A AN RGEEAE N —AN [ E I 2 A N AR 3R
I EE . 3T T n] DA B S B B s A T . AR R, TS T L

www.mm32mcu.com 10/72
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B s
BOEI% (WWDG)

WOE TN —A 7 BRI, FEAT LA B A BT & 7T DA 4 AR T 1
FAE A R A R G T N IRE, B R A R,
PR T DA A

ARG EEREE (Systick)

AN A T SRR R G, BT MR — AR R O B T R
o 24 (LI Hae

- HEIEMBINGE

o VPRI O RS TR R G

o TTYRARIN R

2.2.15 BRARSWEEE (UART)

UART £ 0 B MLEK) CTS il RTS 558 H# . 34 LIN EMNIIRE. 3% 1SO7816 2 it
K40, UART 0 L BUR K ERT A 542, 6 A 7 f7. 8 L. 9 Sty nlfic & .

A UART 4 1 #0] U] DMA #24F .

2.2.16 12C 22
12C MLk BT, BEhE TR T2 EBIaRE MBI, SR bR P At
12C B 1157 #5 7 frsk 10 fir 4k,

2.2.17 #BITHMEIEEDO (SPI)

SPI#:10, MBI T, ATECE W 1 ~ 32 fir. FHEREAEZE 24M, MR K
HE 12M.

FITA 1) SPI #2 LR AT LA DMA #4F

2.2.18 BAWMABWLEED (GPIO)
A GPIO 5] I8 AT LA B0 P IE Bl (R ERTFIR) SN (BB b sl T ) s
FR AN TSR 1. 250 GPIO 5] B4 5 K5 BBl i 52 F 4 3L 1 .

EFREREN T, 11O 514N Th e T LLE N — AN E R ESlE, LB BN B
I/O %17 %%

2.2.19 ADC(EHUBFiE#38)

FEER R 2 A 12 AL A 7 e sg (ADC), ADC m] Fl£ik 16 ANy EiEiE, ] PASZE
YR, PRREMIRES R . RN, H3hHT 2k e 0 — AR A AR 4
{E %45,

ADC 7] LU{# F] DMA #1E .

FRUE T 1T RE SOV AE & R e S A0 — BS B FT A 2 i, Ja e E 5B mEm
BRMER, Fr=d i,

FH I8 2B 28 (TIMX) Al 2 il jE i 28 7= A2 i S 4E,  mr BLar ) NS B 31 ADC 1) fi %,

www.mm32mcu.com 11/72
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JS2FH AR P REAE ADC % e 55 ) ol 7 25

2.2.20 WHBRE

BEFERIE IS 4 A 32 (LA 74%, D RIOVHEREG BREL RAURE AT RS A
SEE TSI 32 M BRFAE S . R A AR BRI A A7 45 USIGN 7] BLIE A 775 Frik
BRI T BRIk
RGNS, EMMKREIZE, FieRERE, SREG NN
fras o WERFESTHRAT R w7 4% . REFAA AR IRy, RiEaEE, 5
iR A RIS HAE R .

WREREONE, 2 A P TR A

2.2.21 BEHA5
AT 75 B0 3R 32 RLHIT T i85 .

2.2.22 PWM #=1

PWM $2 il B B 425 1] i 2 e e 2% TIMA %6 ) PWM B, AR S 20 7 R sh LIS i« 1%
WEHL S 7 H sh A FRE (Auto Phase Mask), HLi#M (Current Compensation) 1 HE AR
$* (Current Protection) Ififié.

2.2.23 BEERE
VoL PR TR B 7 1 A L FEE R AR L BT LT o L P RS P BB B 5 ADC 9 A
Wb, T SR S B M R

2.2.24 RITREIKO (SWD)
PR ARM B4R 47 18300 1 (SW-DP).
ARM ] SW-DP 3 [ f Vi 4 47 20 A T EL e b 81 8

2.2.25 LLEiE% (COMP)
77 gl A = LS L B A D3 LS, LA
o HREIDLE 5 Al A T B S
o ATBE S
o SERTERHT I PWM RIS 4, 0% 8 T i 2 i il B
o SRR AN 1 LA 4
o BN 5
o AR AT TR
— W 10 Bl
— PUEBLEEIHE CRV Al 265 AVDD B P 535 v Hiy 140 FE o R AE
o FTYRFLIR A L
o T YRFLIIE R AT HE
o SCRRLUBSE LI DI RE
o AT DA S [ B0 AN VO S Bk A E N SR NS, T DR DA R S
— FPRE L
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— OCref_clIr S (1% JH 1A s R4z i)
— NSEPLPLE PWM T 51 25 Sk
o PRI AR T LA AT — AN O bR s 4
« COMP1/2/3 HA —ANIEAHF AR —AN RAHFIA
« COMP4/5 5 4 AN IEAHSNAT 4 AN, 7ia Fe il ThRE:
— AT DASEILE J B4 A 1 D Re
— AT IEIE 1/2/3 B 1/2
— AL E S I i
o FANELEAR AT AR R T, JE SO CPU MBEIR AME HLB UMl G EXTI 241 5%)

2.2.26 EEHKHE
WK 4 N SFROR SR BME SO B N\ it A0 E 22 1/0, 3@ L= 1/0 nT A5 ADC.
P AR ARIE

o BRI
o i IERT] /0
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PD1-OSC_OUT | 6 43 T PA10
nRST | 7 42 ] PA9
PCO | 8 LQFP64 41— Pr8
PC1 | 9 40 /1 PC9
PC2 | 10 39 1 PC8
PC3 | 11 38 /3 PC7
VSSA [ 12 37 1 PCé
VDDA [ 13 36 1 PB15
PAO-WKUP | 14 35 ] PBl14
PA1 ] 15 34 /1 PB13
PA2 ] 16 33 1 PB12
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PD7 " PD3
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PC14 i . PA13
PC15 | 4 Ipat2
PD0-OSC_IN i 5 PA11
PD1-OSC_OUT 7”77\6 QFN48 PA10
nRST | 7 | PA9
VSSA | 18 | Pag
VDDA | 39

o Exposed Pad
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PAO-WKUP | ;10
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PA2 N
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P71 @ 33 _|PA14
PC13[ | 2 32 |PA13
PC14[_| 3 31 _]PA12
PC15[_| 4 30 _JPA11
PD0-OSC_IN[__| 5 LQFP44 29 [ ]PA10
PD1-OSC_OUT[_| 6 Q 28 | _]PA9
nRST[_| 7 27 _]PA8
VSSA[_| 8 26 |__|PB13
VDDA[_| 8 25 |PB12
PAO-WKUP[__|10 24 ]vDD
PAT__|11 23 ]vss

PA2 [ 12
PA3 [ |13
PA4 [ | 14
PA5 [ |15
PA6 [ | 16
PA7 [ |17
PBO |18
PB1 |19
PB2 [ 20
PB10 | 21
PB11 [ 22
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> Mmoo oo oo A
¥y =2 8 & & K & A4
vbD [ | 1 @ 24 | ] PA14
PDO-OSC IN [ | 2 23 | ] PA13
PD1-OSC_ OUT [ | 3 2 | ] PA12
nRST 4 21 PA11
LQFP32
VDDA [ | s 20 ] PA10
PAO-WKUP [| & v ] PA9
PA1T [ | 7 18 [ | PA8/PB2
PA2 [ | s 17 [ ] VDD
M < 0 © ~N O - O
4 I < < < @ @ O
o o o oo oo >
7. LQFP32 3|43 %
[{e] v <t (o) Q
258528 %
% 8 8% I 8 N
PC15-0SC_IN | [ ) 21 7| PA14
PD1-0SC_OUT | 20 (| PA13
nRST |~ 19 (| PA12
vss | QFN28 19 | PATT
VDD/VDDA | Exposed Pad ;| pato
PAO-WKUP | 16 (| PA8
PAT | 15 (| PB1
« o 9 =@ S 9 3
o [s2) <t Tp] «© N~ 8 vss
FrExxx?
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BOOTO ——| 1 20 1 PA14
PDO-OSC IN | 2 19 [— PA13
PD1-OSC_OUT | 3 18 — PA10
nRST | 4 17 [— PA9
VDD —— 16 [— VDD
TSSOP20
PAO-WKUP | 6 15 [— VSS
PA1 —| 7 14 —1 PB1
PA2 ——| 8 13 [ PA7
PA3 | 9 12 [ PA6
PA4 ——| 10 11 [— PA5
9. TSSOP20 5|HI% %
%= 5. SIBENX
)
LQFP| LQFP| QFN | LQFP| LQFP| QFN | TSSOP| B4R | KB O | O B @ | XIhek Wik 2 R T i ek
64 48 48 44 32 28 20
TIM3_CH1
1 1 1 1 - - - PD7 110 FT PD7 COMP2_INP
TIM17_CHA1 N
TIM2_CH1
2 2 2 2 - - - PC13 110 FT PC13 COMP2_INM
_ETR
3 3 3 3 - - - PC14 110 FT PC14 TIM2_CH2 COMP3_INP
PC15
4 4 4 4 - 1 - 110 FT PC15 TIM2_CH3 COMP3_INM
OSC_IN®
TIM1_CH1N
12C1_SDA
PDO
5 5 5 5 2 - 2 110 FT PDO UART1_TX -
OSC_IN®
- SPI1_MOSI
COMP2_OUT
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5l I gRAg

LQFP| LQFP| QFN | LQFP| LQFP| QFN | TSSOP| BIi&#x | KB O | JO BF @ | £k RIS R T i Th Rk

64 | 48 | 48 | 44 | 32 | 28 20
TIM1_BKIN
12C1_SCL

6 6 6 6 3 2 3 PD1 /0 FT PD1 UART1_RX -

0SC_OouT SPI1_MISO

SPI1_SCK
COMP3_OUT

7 7 7 7 4 3 4 nRST /0 FT Reset - -

8 ] ] - - - - PCO /0 FT PCO TIM8_CH1 -

9 - - - - - - PC1 /0 FT PC1 TIM8_GHIN -
TIM8_CH2
SPI2_MISO

10 ) ) - - - - PC2 /0 FT PC2 TIM8_CH2 -
TIM8_CH3
SPI2_MOSI

1 - - - - - - PC3 /0 FT PC3 TIM8_CH2N -
TIM8_CH1N

12 16 - 15 VSSA S - VSSA - -

13 9 5 VDDA S - VDDA - -
UART2_CTS

14 | 10 | 10 | 10 6 6 6 PAO /0 TC pao | | M2-CHIETR ADC1_VIN[O]

WKUP TIM14_CH1

COMP4_OUT
UART2_RTS

15 | 11 1 1 7 7 7 PA1 /0 TC PA1 TIM2_CH2 ADC1_VIN[1]
TIM1_CH2
UART2_TX

16 | 12 | 12 | 12 8 8 8 PA2 /0 TC PA2 TIM2_CH3 ADC1_VIN[2]
TIM1_CH2N
COMP5_OUT
UART2_RX

17 | 13 | 13 | 13 9 9 9 PA3 /0 TC PA3 TIM2_CH4 ADC1_VIN[3]
TIM1_CH3
SPI1_MISO
SPI1_MOSI

18 - - - - - - PD4 /0 FT PD4 TIM8_CH3 -
TIM8_CH2N
COMP1_OUT
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Gl b
LQFP| LQFP| QFN | LQFP| LQFP| QFN | TSSOP| 3|i4&# | XB O | 110 BF @ | Xk RIHEI 2 R T T ek
64 48 48 44 32 28 20
SPI1_MOSI
19 - - - - - - PD5 I/0 FT PD5 SPI_MISO -
TIM8_CH3N
COMP2_OUT
SPI1_NSS
20 14 14 14 10 10 10 PA4 I/0 TC PA4 SPI1_SCK A[())c: _\I/Tl,:w
TIM1_CH3N -
TIM14_CH1 ADCT_VIN[4]
SPI1_SCK OP1 INM
21 15 15 15 11 11 11 PA5 /0 TC PAS5 SPI1_NSS ADCZ__VIN[S]
TIM2_CH1_ETR ADC1_VIN[5]
SPI1_MISO
TIM3_CH1 COMP4_INP3
22 16 16 16 12 12 12 PAG I/0 TC PAG TIM1_BKIN C(())'\:T 58?: 3
TIM8_BKIN -
TIM16_CH1 ADC2_VIN(6]
COMP4_OUT ADC1_VIN(S]
SPI1_MOSI
TIM3_CH2
TIM1_CH1N
23 17 17 17 13 13 13 PA7 I/0 TC PA7 TIM8_CH1N ADC2_VINI7]
TIM14_CH1 ADC1_VIN[7]
TIM17_CH1
COMP5_OUT
UART2_TX
24 - - - - - - PC4 I/0 FT PC4 TIM3_CHA1 -
SPI1_MOSI
UART2_RX
25 - - - - - - PC5 1’0 FT PC5 TIM3_CH2 -
SPI1_MISO
TIM3_CH3 OP2 INP
26 18 18 18 14 14 - PBO I/0 TC PBO TIM1_CH2N ADCZ__VIN[8]
TIM8_CH2N ADC1_VINI[8]
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51 RS
LQFP| LQFP| QFN | LQFP| LQFP| QFN | TSSOP| BIi&#x | KB O | JO BF @ | £k RIS R T i Th Rk
64 48 | 48 | 44 32 28 20
TIM14_CH1
TIM3_CH4 OP2 INM
27 19 19 19 15 15 14 PB1 /0 TC PB1 TIM1_CH3N ADCZ__WN[Q]
TIM8_CH3N | ADC1_VIN[9]
TIM2_CH3
COMP4_INP2
28 20 20 20 18 - - PB2 /0 TC PB2 CSM_CH1_ C?:zps(;ll:\l: i
TXRX -
ADC2_VIN[10]
ADC1_VIN[10]
12C1_SCL COMP4_INP1
TIM2_CH3 COMP5_INP1
29 21 21 21 - - - PB10 /0 TC PB10 CSM_CH2_ OP3 OUT
TXRX ADC2_VIN[11]
SPI2_SCK ADC1_VIN[11]
30 22 22 22 - - - PB11 /0 FT PB11 12C1_SDA OP3_INM
TIM2_CH4
31 23 | 23 23 16 4 15 VSS S - VSS - -
32 24 24 24 17 16 VDD S - VDD - -
SPI2_NSS
SPI2_SCK OP3 INP
33 25 25 25 - - - PB12 1/0 TC PB12 TIM1_BKIN COMP; INMO
SPI2_MOSI COMP5_INMO
SPI2_MISO
SPI2_SCK
SPI2_MISO
TIM1_CH1IN
34 26 26 26 - - - PB13 /0 TC PB13 SPI2_NSS ADC2_VIN[3]
SPI2_MOSI
12C1_SCL
TIM17_CH1
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Bl

LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

QFN
28

TSSOP
20

5B

Fem

/0 B @

Ei)-

AIERIEA

HZh e inThae

35

27

27

PB14

I/0

TC

PB14

SPI2_MISO
SPI2_MOSI

TIM1_CH2N
SPI2_SCK
SPI2_NSS
12C1_SDA

ADC2_VIN[2]

36

28

28

PB15

I/0

TC

PB15

SPI2_MOSI
SPI2_NSS
TIM1_CH3N
SPI2_MISO
SPI2_SCK

ADC2_VIN[1]
OP4_INP

37

PC6

I/0

FT

PC6

TIM3_CH1
TIM8_CH1
TIM3_CH3
SPI1_NSS

38

PC7

I/0

FT

PC7

TIM3_CH2
TIM8_CH2
TIM2_CH1_ETR
SPI1_SCK

39

PC8

I/0

FT

PC8

TIM3_CH3
TIM8_CH3
TIM2_CH2

40

PC9

I/0

FT

PC9

TIM3_CH4
TIM8_CH4
TIM2_CH3

41

29

29

27

18

16

PA8

I/0

TC

PA8

MCO
TIM1_CHA1

OP4_INM
COMP4_INM1
COMP5_INM1

42

30

30

28

19

17

PA9

I/0

TC

PA9

UART1_TX
TIM1_CH2
UART1_RX
12C1_SCL
MCO

OP4_OUT
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Bl

LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP

32

QFN
28

TSSOP
20

5B

Fem

/0 B @

Ei)-

AIERIEA

HZh e inThae

43

31

31

29

20

17

18

PA10

I/0

TC

PA10

TIM17_BKIN
UART1_RX
TIM1_CH3
UART1_TX
12C1_SDA
TIM16_CH1

ADC2_VIN[O0]

44

32

32

30

21

18

PA11

I/0

TC

PA11

UART1_CTS
TIM1_CH4
TIM1_CH3

TIM2_CH1_ETR
12C1_SCL
TIM1_BKIN
COMP4_OUT

COMP5_INPO

45

33

33

31

22

19

PA12

I/0

TC

PA12

UART1_RTS
TIM1_ETR
TIM1_CH3N
TIM2_CH2
12C1_SDA
TIM8_BKIN
COMP5_OUT

COMP5_INM2

46

34

34

32

23

20

19

PA13

I/0

FT

PA13

SWDIO
COMP2_OUT

47

35

35

PD2

I/0

TC

PD2

12C1_SCL
SPI1_NSS

COMP4_INM2

48

36

36

PD3

I/0

TC

PD3

12C1_SDA
SPI1_SCK
SPI1_MISO

COMP4_INPO

49

37

37

33

24

21

20

PA14

I/0

FT

PA14

SWDCLK
UART2_TX
COMP1_OUT
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Bl

LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

QFN
28

TSSOP
20

5B

Hem

/0 B @

Ei)-

AIERIEA

HZh e inThae

50

38

38

34

25

22

PA15

I/0

FT

PA15

SPI1_NSS
UART2_RX
TIM2_CH1_ETR
SPI2_SCK
SPI2_MOSI
SPI2_MISO
TIM1_CH1N
TIM1_CH3N

51

PC10

I/0

FT

PC10

UART1_TX
SPI2_MISO
SPI2_SCK
SPI2_NSS
SPI2_MOSI
COMP5_OUT

52

PC11

I/0

FT

PC11

UART1_RX
SPI2_MOSI
SPI2_NSS
SPI2_SCK
SPI2_MISO

53

PC12

I/0

FT

PC12

UART1_TX
SPI2_SCK
SPI2_MISO
SPI2_MOSI
SPI2_NSS

54

PD6

I/0

FT

PD6

TIM3_ETR
TIM1_CH3N
TIM1_CH1
TIM1_CH1N
COMP3_OUT

55

39

39

35

26

23

PB3

I/0

FT

PB3

SPI1_SCK
TIM2_CH2
TIM1_CH2N
TIM1_CH3
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51 RS
LQFP| LQFP| QFN | LQFP| LQFP| QFN | TSSOP| BIB&# | KB O | 10 BF @ | £k RIS R T i Th Rk
64 48 | 48 | 44 32 28 20
SPI1_MISO
TIM3_CH1
56 40 | 40 36 27 24 - PB4 /0 FT PB4 TIM17_BKIN -
TIM1_CH3N
TIM1_CH2N
SPI1_MOSI
TIM3_CH2
57 41 41 37 28 25 - PB5 /0 FT PB5 TIM16_BKIN -
TIM1_CH1
TIM1_CH2
UART1_TX
12C1_SCL
58 42 | 42 38 29 26 - PB6 /0 FT PB6 TIM16_CH1N -
TIM1_CH2
TIM1_CH1IN
UART1_RX
I2C1_SDA
59 43 | 43 39 30 27 - PB7 /0 FT PB7 TIM17_CH1N -
TIM1_CH3
TIM1_CH1
60 44 | 44 | 40 31 - 1 BOOTO | - BOOTO - -
UART1_RX
I2C1_SCL
61 45 | 45 | 41 - 28 - PB8 /0 FT PB8 TIM16_CH1 COMP1_INP
TIM1_CH1
TIM3_CH2
UART1_TX
I2C1_SDA
62 46 | 46 | 42 - - - PB9 /0 FT PB9 TIM17_CH1 COMP1_INM
SPI2_NSS
TIM3_CH3
63 47 | 47 | 43 32 - - VSS S - VSS - -
64 48 | 48 | 44 1 - - VDD S - VDD - -
1. 1=%IN, O=%it, S=HJ§, HZ=mMH
2. FT: 2. 5V, flfi A\ VDD H1 5V Z [H[i{5 5
TC: 454 10, N5 5 AN VDD HL &
3. UEA T QFN28 H 25K
www.mm32mcu.com 26/72



SIBE X

DS_MM32SPIN2x_Ver1.22

4. UEHT LQFP64. LQFP48. QFN48. LQFP44. LQFP32. TSSOP20 ##%E

% 6. PAinOINEEEH

Pin
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1_
PAO - UART2_CTS - - - TIM14_CH1| COMP4_OUT
ETR
PA1 - UART2_RTS| TIM2_CH2 TIM1_CH2 - - - -
PA2 - UART2_TX TIM2_CH3 TIM1_CH2N - - - COMP5_OUT
PA3 - UART2_RX TIM2_CH4 TIM1_CH3 - - - -
PA4 SPI1_NSS SPI1_SCK - TIM1_CH3N| TIM14_CH1 - - -
TIM2_CH1_
PA5 | SPI1_SCK | SPI1_NSS - - - - -
ETR
PAG6 SPI1_MISO| TIM3_CH1 TIM1_BKIN | TIM8_BKIN - TIM16_CHA1 - COMP4_OUT
PA7 SPI1_MOSI| TIM3_CH2 TIM1_CH1IN | TIM8 _CH1N| TIM14_CH1| TIM17_CHA1 - COMP5_OUT
PA8 MCO - TIM1_CH1 - - - - -
PA9 - UART1_TX | TIM1_CH2 | UART1_RX | 12C1_SCL MCO - -
TIM17_
PA10 UART1_RX TIM1_CH3 UART1_TX | 12C1_SDA - TIM16_CH1 -
BKIN
TIM2_CH1_
PA11 - UART1_CTS| TIM1_CH4 TIM1_CH3 12C1_SCL TIM1_BKIN | COMP4_OUT
ETR
PA12 - UART1_RTS| TIM1_ETR TIM1_CH3N| TIM2_CH2 12C1_SDA TIM8 BKIN | COMP5_OUT
PA13 SWDIO - - - - - - COMP2_OUT
PA14 SWDCLK UART2_TX - - - - - COMP1_OUT
TIM2_CH1_
PA15 | SPI1_NSS | UART2_RX SPI2_SCK | SPI2_MOSI | SPI2_MISO | TIM1_CH1N| TIM1_CH3N
ETR
= 7. PBinOINAEE A
Pin
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PBO - TIM3_CH3 | TIM1_CH2N | TIM8_CH2N - - - -
PB1 TIM14_CH1| TIM3_CH4 | TIM1_CH3N | TIM8 CH3N| TIM2_CH3 - - -
CSM_CH1_
PB2 - - - - - - -
TXRX
PB3 SPI1_SCK - TIM2_CH2 - - - TIM1_CH2N| TIM1_CH3
PB4 SPI1_MISO| TIM3_CH1 - - - TIM17_BKIN| TIM1_CH3N| TIM1_CH2N
PB5 SPI1_MOSI| TIM3_CH2 TIM16_BKIN - - - TIM1_CH1 TIM1_CH2
PB6 UART1_TX| 12C1_SCL TIM16_CH1N - - - TIM1_CH2 | TIM1_CH1N
PB7 UART1_RX| 12C1_SDA TIM17_CH1N - - - TIM1_CH3 TIM1_CH1
PB8 UART1_RX| 12C1_SCL TIM16_CHA1 TIM1_CH1 - - TIM3_CH2 -
PB9 UART1_TX| 12C1_SDA TIM17_CHA1 - - SPI2_NSS TIM3_CH3 -
CSM_CH2_
PB10 - 12C1_SCL TIM2_CH3 - SPI2_SCK - -
TXRX
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Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PB11 - 12C1_SDA TIM2_CH4 - - - - -
PB12 | SPI2_NSS | SPI2_SCK | TIM1_BKIN | SPI2_MOSI| SPI2_MISO - - -
PB13 | SPI2_SCK | SPI2_MISO | TIM1_CH1IN | SPI2_NSS | SPI2_MOSI| 12C1_SCL | TIM17_CH1 -
PB14 | SPI2_MISO| SPI2_MOSI | TIM1_CH2N | SPI2_SCK | SPI2_NSS | 12C1_SDA - -
PB15 | SPI2_MOSI| SPI2_NSS | TIM1_CH3N | SPI2_MISO | SPI2_SCK - - -
#* 8. PC i OEEE A

Pin

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PCO - - - - - - TIM8_CH1 -
PC1 - - - - - TIM8_CH1IN | TIM8_CH2 -
PC2 - SPI2_MISO - - - TIM8_CH2 | TIM8_CH3 -
PC3 - SPI2_MOSI - - - TIM8_CH2N | TIM8_CH1N -
PC4 - - - UART2_TX - TIM3_CH1 | SPI1_MOSI -
PC5 - - - UART2_RX - TIM3_CH2 | SPI1_MISO -
PC6 - TIM3_CH1 - TIM8_CH1 - TIM3_CH3 | SPI1_NSS -

TIM2_CH1_
PC7 - TIM3_CH2 - TIM8_CH2 - SPIM1_SCK -
ETR
PC8 - TIM3_CH3 - TIM8_CH3 - TIM2_CH2 - -
PC9 - TIM3_CH4 - TIM8_CH4 - TIM2_CH3 - -
PC10 | UART1_TX - - SPI2_MISO | SPI2_SCK | SPI2_NSS | SPI2_MOSI| COMP5_OUT
PC11 | UART1_RX - - SPI2_MOSI | SPI2_NSS | SPI2_SCK | SPI2_MISO -
PC12 | UART1_TX - - SPI2_SCK | SPI2_MISO | SPI2_MOSI | SPI2_NSS -
TIM2_CH1_
PC13 - - - - - - -
ETR
PC14 - - - - - - TIM2_CH2 -
PC15 - - - - - - TIM2_CH3 -
# 9. PD inAThEEE M

Pin

AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PDO | TIM1_CH1N I[2C1_SDA - UART1_TX - SPI1_MOSI | SPI1_MOSI| COMP2_OUT
PD1 | TIM1_BKIN| 12C1_SCL - UART1_RX - SPI1_MISO | SPI1_SCK | COMP3_OUT
PD2 - I2C1_SCL - - - SPI1_NSS | SPI1_NSS -
PD3 - 12C1_SDA - - - SPI1_SCK | SPI1_MISO -
PD4 | SPI1_MISO| SPI1_MOSI - - - TIM8_CH3 | TIM8_CH2N| COMP1_OUT
PD5 | SPI1_MOSI| SPI1_MISO - - - - TIM8_CH3N| COMP2_OUT
PD6 - TIM3_ETR - TIM1_CH3N - TIM1_CH1 | TIM1_CH1N| COMP3_OUT
PD7 - - - - - TIM3_CH1 | TIM17_CH1 -
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% 10. ELEES 1/2/3 NI s O

Yo
INP INM ouT
Az
COMP1 PB8 PB9 PA14/PD4
COMP2 PD7 PC13 PA13/PD0O/PD5
COMP3 PC14 PC15 PD1/PD6
= 11. LEBER 4/5 MNHIBis O
|
INPO INP1 INP2 INP3 INMO INM1 INM2 INM3 ouT
Heokse
PAO/
COMP4 PD3 PB10 PB2 PAG PB12 PA8 PD2 CRV PAG/
PA11
PA2/
PA7/
COMP5 PA11 PB10 PB2 PAG6 PB12 PA8 PA12 CRV
PA12/
PC10

+ 12. BEBAS NG HIHD

W
B INP INM ouT
BHBKSE
OP1 PA4 PA5 PA6
OoP2 PBO PB1 PB2
OP3 PB12 PB11 PB10
OP4 PB15 PAS8 PA9

: PB2 4= PA8 &% Al —A~ GPIO % ft:

1. 4o RIX E % GPIO M A iE3sh i #hfk, PB2 &R E AL AL X, PA8 & BL B M A% i A%
EW

2. 4= R 2% GPIO # A Z 504 8 2 fE X% ADC1_CH10/ADC2_CH10 ¥ A3 &k, % GPIO T ¥A
AL E PB2 A» PA8 Arxt 5 69 51 fbr B 2 fE ;
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7 At AR
13, iR
B E R | KB a3 4
FINFEAEIERS, RAAEIERER
0x0000 0000 0x0001 FFFF 128 KB
SRAM F#iT BOOT A&
0x0002 0000 Ox07FF FFFF ~128 MB Reserved
0x0800 0000 0x0801 FFFF 128 KB Main Flash memory
Flash 0x0802 0000 - Ox1FFD FFFF ~256 MB Reserved
Ox1FFE 0000 - Ox1FFE O1FF 0.5KB Reserved
Ox1FFE 0200 - 0x1FFE OFFF 3 KB Reserved
0x1FFE 1000 - Ox1FFE 1BFF 3 KB Reserved
0x1FFE 1C00 - Ox1FFF F3FF ~256 MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1KB System memory
Ox1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - 0x1FFF FFFF ~2 KB Reserved
0x2000 0000 - 0x2000 2FFF 12 KB SRAM
SRAM 0x2000 3000 - Ox2FFF FFFF ~512 MB 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
APB1 0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 4000 - 0x4000 43FF 1KB Reserved
0x4000 4400 - 0x4000 47FF 1KB UART2
0x4000 4800 - 0x4000 4BFF 3 KB Reserved
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 5BFF 1KB Reserved
0x4000 5C00 - 0x4000 5FFF 1KB Reserved
0x4000 6000 - 0x4000 63FF 1KB Reserved
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BE ZRbkVEE NN iy 5
0x4000 6400 - 0x4000 67FF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB Reserved

APB1 0x4000 6C00 - 0x4000 6FFF 1KB Reserved
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 FFFF 35 KB Reserved
0x4001 0000 - 0x4001 03FF 1KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0800 0x4001 OBFF 1KB TIM8
0x4001 0CO0 0x4001 23FF 6 KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADC1
0x4001 2800 - 0x4001 2BFF 1KB ADC2
0x4001 2C00 - 0x4001 2FFF 1KB TIM1

APB2 0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 3400 - 0x4001 37FF 1KB DBGMCU
0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3C00 - 0x4001 3FFF 1KB COMP
0x4001 4000 - 0x4001 43FF 1KB TIM14
0x4001 4400 - 0x4001 47FF 1KB TIM16
0x4001 4800 - 0x4001 4BFF 1KB TIM17
0x4001 4C00 0x4001 63FF 6 KB Reserved
0x4001 6400 0x4001 67FF 1KB PWM
0x4001 6800 0x4001 7FFF 6 KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1KB Flash #: 1
0x4002 2400 0x4002 0C00 3 KB Reserved

AHB 0x4002 3000 0x4002 33FF 1KB CRC
0x4002 3400 0x4002 FFFF 51 KB Reserved
0x4003 0000 0x4003 O3FF 1KB HWDIV
0x4003 0400 0x4003 O7FF 1KB HSQRT
0x4003 0800 0x47FF FFFF ~127 MB 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 ~383 MB Reserved
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5 | s

5.1 MAFG

BRARRFHI BT, AT U AR UL Vss 92

511 B/MEFSXE
BRI, f R KRB R E IR BEIELE Ta = 25°C Ml Vpp = 3.3V FHUT IR .

5.1.2 HMBHE

BRAEREA VLR, SRR R LT To = 25°C Fl Vpp = 3.3V XL T B T8 R Mk
2k

5.1.3 sAEIghL
BRARRRHI UL, LY il 2 OO T it S iR 2 K

514 HIHHEAE
T 5| S RO S Bk R T R IR

C =50 pF

— L

[ 10. SIS EF M

51.5 SIBMANRE
3 LA R I R T T,
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984785

1. SIEMEARE

51.6 fHHEFR
P T R T N
VDD
EE Tt i
| 10 (CPU, %t
1x100nF —— 1josn ;2 wH || FREA
+1x4.7uF A i H THEE)
VSS — >
I L] g

g Lo b
ADC > RS

& 12. HBEBAHR

51.7 BFHFENE
I s R R R SO T T
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Iop

AV/>)>)

TO—

13. BRIHFENER R

5.2 X HRATEME

InFEgF LB an R« AaXT A KAUE L B3R (R 14 R 15) han e, whe
B AN A IR . X BB S M BEAR R A RO BT, A RIRAE IR AF R 2R 1F 10
DIREMERIE IR . BRI TARE R KA A S SR s E 0 mT SE 1k

+=14. BESM

®e HiR B/ME BRE L2V
SN LB R (B8 Vppa Fil
Vpp - Vss -0.3 5.8
VSSA)(I) V
v 1E 5V A2 85 ERN B IE @ Vgs - 0.3 5.8
N EHT B A HLE @ Vss-0.3 | Vpp +0.3
| & Voyl R R B 5 B2 ] ¢ L 2 50 v
Vssx — Vsl TR R B M 31 02 16 i s 25 50 m

1. FrA IR (Vop) A1 (Vss) SHRA R 2O B Al o Vi A I L R 22 b
2. WIIRZGETE Vin IR . ARAVFRIBRAEANRRENE R, 1§ TE,

= 15. BiRis

. i Bocl | B4
lvpp Z0d Vpp/Vppa FELIEZR KSR (FE 2 Fi ) 120
lvss Ze3d Vs HBZR I i iR (T LR U ™ 120 A
o AT 1O AN 51D 0 dam H 9 20
AR 1O ANz 51 A L A AR -18
Ingcemy @@ NRST 5| BIfr7EN B +5 mA
ey ®® | HSE (f) OSC_IN 311 LSE () OSC_IN 5IIFEN AL | 5 mA
o) @3 oAb 51 BIEN B @ +5 mA
2 ey ©® BT 11O Az 5] i _E ) SE N © +25 mA

1. ERVFIERIN, Frfd A (Vop, Vopa) FIHEM (Vss, Vssa) TR AR ZER 251
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2. MHF R B A BTG 11O FHZHI 5] . s B E AN e S % 5] %L
LQFP 35 2 P A 2 48 v Y 5| A D)

3. RIFEN R TIRA T R §E .

4. XL /O bEIIEIERNEN, A REIR TR E MR MEN A S A IEFEA

5. % Vix> Vppa I, S EIEFREAHIGL 2 VIN < VSS I, &7 AR EEANRT. A
R Iy -

6. UZMRINFINAEEEN IR, Shyeny B SET 1 m)7E N R A7 B
(BRI AE) FIZEXE 2 A

5.3 T{E&H

531 BRI{EFH
% 16. @A TIESME

e 2% &4 B/ME | BKE | AL
frcik 3 AHB I 4 i 22 96
fecLki HNE APB1 B 8l facLk MHz
fPCLKZ V‘]%B APBZ HTJ-%EF}/FE‘%E fHCLK
Vbp FrdE TAE & 2.0 55 \Yj
AR > TAE R CGRA#E 0 55
VDDA(I) )Eﬁ ADC) M‘éﬁ'i VDD *HE‘] . . \
P TAF | (136
25 5.5
ADC)
R DR FERL -40 85
Siapl=Nicy o
Ta IR G 20 105 C
5.3.2 FEMEBMPIESRS
TRAYGESECETE I TG TS .
Fz17. LB TIERY
xe B &4 B/ME B Bfr
for (D Vypp ETHEZER 1. = 25°C 300 0 sy
Vypp F W% A 300 o W
Vi@ THREERE - 0 - mV

1. RS AT LA SE B, Iy LR R ZEM OV JT4R.

5.3.3 PRSI FEGIES

TRPEG RS ERKE R 165 LIRS T A Vpp 4t i BRI .
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#* 18. RIEXE LA RITHIR R R4

pac) 2% A BAME | #AlE | BKE AL
PLS[3: 0]=0000(_t7Hi%) 1.82 v
PLS[3: 0]=0000( F[4#%) 1.71 v
PLS[3: 0]=0001(_LFH%) 212 v
GIE VNS PLS[3: 0]=0001(F F##¥) 2.00 v
Vevp 6T 28 ) 5P PLS[3: 0]=0010(_LFHiY) 2.41 Y
R PLS[3: 0]=0010( FF#iY) 2.30 Y%
PLS[3: 0]=0011(_-F+) 2.71 v
PLS[3: 0]=0011( FF&) 2.60 v
PLS[3: 0]=0100(_LFHi%) 3.01 v
PLS[3: 0]=0100( F[#iY) 2.90 Y%
PLS[3: 0]=0101(_L7H%) 3.31 v
PLS[3: 0]=0101( FF#¥%) 3.19 v
PLS[3: 0]=0110(_I-FF¥%) 3.61 Y
PLS[3: 0]=0110( FF&) 3.49 v
s X Z z
. : 0= G0 .
Vevo e ”%E@EEEF PLS[3: 0]=1000( F7H%) 4.21 Vv
L5 PLS[3: 0]=1000(  F&#Y) 4.09 \Y
PLS[3: 0]=1001(_LFHY) 4.51 Y
PLS[3: 0]=1001( F[4#t) 4.39 Y%
PLS[3: 0]=1010(_L7H%) 4.81 v
PLS[3: 0]=1010( F &%) 4.69 v
Vevphyst @ PVD & i 110 mV
AR N 1.63M 1.66 1.68 Y
VPOR/PDR N
B T 1.75 \Y;
Vovhyst @ PVD iR 90.9 mV
Trsrremeo @ K& sEodingli 0.61 ms

1. 7 i BREE B TR IE 2 55 /D U Vieor/ppr »
2. HETHRIE, ANTEAEF= At
E: Bpigutmlagnl AR Le (POR 842) 2] A P g AR LIE — 454098+ %1,

5.3.4 HtEEERERHYE

R FE S 2 R S RO R 4G 48 bR, X LSO R R A4 TR g FREREE . 1/0 5
R P i I B . AR /O IR A . R P AR A7 (8% v O B DA SR
AT ARG A

AT g T IS AT T AR B, AR AT — BRI .

R IHRE

T AR AL TR A 2R A
« AR O SIAEAE T AR, JREEE— DS E—Vpp 5 Vss(L57HK).
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o NGRS RO i) B (A 28 2 faox AOARR (0 ~ 24 MHz BN 0 N5, 24 ~ 48
MHz B4 1 MR, 48 ~72 MHz B 2 NER A, 72~96 MHz i) 4 3 AM251F

JEH#A) .
s FBATWIhEE G . B BINER: facik = feeikr -

Er ARA TR R LM R B A Fe SRS AT IR E .

& 19. FHMEIIER TRRBM S RBITIHE @

e ¥ Hh L o
TA=25°C
SR AR, Vop = 3.3V, 20
. PEBURER T B LPDS = O(PWR SCRIO) "
ORI FEBLEGR, Vo = 3.3V, i
LPDS = 1(PWR->CRDbit0)
FEBLBLA T B SN FERLHGR, Vop = 3.3V 0a

1. HEZRETHER I, AEAP I 10 RE BRI .

SRV B9 B ST TH
MCU &b Nk &4 T -

« AR 1O S T AR, JREES— DS E—Vpp 8 Vss(TL57K)-

o« I AN ERAL TR PR, BRARRS I B o

o NG I 0] B 1A 3 B fack MUK (0 ~ 24 MHz Iy 0 N, 24 ~ 48
MHz 4 1 AR5 E ], 48 ~72 MHz 1)y 2 NSRRI, 72~96 MHz BN 3 AN45:4%

JE107)
o BRI Vo BEHHUE & M1 T 2 16.

o FRATUEIHAET A . 2MIF A MR : facik = feeki = froLka o

E: AR LA R B4 A0S E DM ATIKE .

% 20. BITHERA TR AR B FIHFE, BURLERBM AR Flash IE1T

. B
e #id FH fucik By
fRgERTA S @ REFHI B
96MHz 20.23 15.2
AT ) N 72MHz 20.52 12.19
Ipp HERIN Bl @ mA
PRI 48MHz 14.71 9.13
36MHz 11.76 7.58
24MHz 6.158 1.544
8MHz 2.176 0.962

1. WAMEJELE Ta=25°C. Vpp=3.3V ik 155 .
2. AMEEHE N 8MHzZ, 24 fucik > 8 MHz I8 PLL.
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& 21, ERRN TR KEIRIERE, KAIBITHE flash

Rifg O
TERR AT S @ RHFTAE MR
96MHz 30.6 15.7
72MHz 23.9 12.5
48MHz 17 9.08
Ipp MERRAR T T RO AL | AR 4 @ mA
36MHz 13 7.32
24MHz 9.51 6.15
8MHz 3.51 2.24

1. HLAERLE TA=25°C. Vpp=3.3V KMk E 3,
2. AN N 8MHz, Y4 fuok > 8 MHz B8 PLL.

A ESME R RIHFE
PO E SRR LR RE T2 22, MCU (A LA 41 T

« FTA KO S TR AR, JREEE—DEESET E—Vpp 8 Vss(L57HK).
o« P IS SER AL TR PR, BRARRS B o
o g R BUE RS E T I F T AR TSRS
— KU PTH SN B
- RIF/E — AL g
o PEGIR A Vpp S LS ARSI T &R 16,

*® 22. AEIMRHYBIIHRE

W B A 25 °C M A B S 25 °C S Mpr
HIThEE HIThEE

TIM2 0.99 ADC 1.03

APB1 TIM3 1.00 mA APB2 SPI1 0.99 mA
12C 0.99 UART1 0.52
TIM14 1.02 GPIOA 0.53

APB2 mA AHB mA
TIM16 1.02 GPIOB 0.53
TIM17 1.02 GPIOC 0.53

APB2 mA AHB mA
TIM1 0.99 GPIOD 0.53

1. fuck = 96MHz, fappi = fucik/2: faps2 = fucik, B NIMRIIT IR ECAEIME

5.3.5 SMEBRT R4

3R B SN R - A RO RIR SR A PR o
R4 R 5 O PR — B ST B A, PR At o e A 453
AR A
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& 23. BIRIMARA PR

%Ee 23 * B/ME BARE BAE L::XDA

fhise_ext FH A g O 2 8 24 MHz
Visen OSC_IN F N\ 5 [ i H P Hi R 0.7Vpp Vb Vv
VHsEL OSC_IN %A 5 G FE~F fa Vss 0.3Vpp \%
twise) OSC_IN =& r i) O 16 ns
trase) OSC_IN Tty fa] @ 20 ns
tiwuse) OSC_IN T B&f s [y @ 20 ns
Cinase) OSC_IN #AZHT © 5 pF
DuCy sk AL 45 55 %
I OSC_IN fy N\ Hi Vss <V < Vpp +1 WA

1. BB RIE, ALl

S R fHSE_ext |OSC_IN SS It

—

LU =

[ 14. SMERE IR A SR D 3 A e B

A — e/ FRE IS RER ™ £ R R E MBS B

RSN R i (HSE) AT LU — > 2 ~ 24MHz i) 5 04/ 7 R 28 4 R 287 .
VT A1 R BE T T 2R 0 SRS TG B I R A P (1 4
SRR, R GO AR A UR T ML R 5 S, AR et R EORLRS
BRI 6] 456 PR IR I AN A (% B3 RIRESE), W A LA 2 e

J R
% 24. HSE 2 ~ 24MHz #R5%2845 1 V@
%”e 24 M BAME BRI BRMHE ;-
fosc v RGP 4 8 24 MHz
Rk G 1000 kQ
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HE ¥ %14 B/ME WAUE BKRE BAL
Cult | g s g SR Re = 300 20 oF
Cra® BATHLIT (Rs®)
l HSE B i Voo = 3.3V. 45 mA
Vin = Vss»
30pF fi#k
On T R [=E] 8.5 mAN
tsumse)® J& Bl (] Vpp 72faE H] 3 ms

1. IR AR BRI S 5 el A M R AR I R A

2. HEZEEVHERH, AR .

3. KT Cry F Cro, VAL 1 A A0S T BETE (¥ (ML AUE ) 5pF ~ 25pF 2 [H]
PN AR, HPOERFA BRI MR EOEIRES . 8% Cry Al Cro HAMFEISE. Mk
1l 3 DA Cry A Cro M SR AT G 45 B AR S 4L 1EIE+E Cry R Cpo B, PCB
A MCU 51 AT Z 7 AR (AT LU RS i3 5] I 5 PCB iR HL%5 % 10pF fifit).

4, FXTBKRI Re FRPHAE, R85 TT DUEE G 7R SR PR35 T A I BT e A 1) ) R R 47
IXPPIREE T P A TR RO O B 25 R0 R AE T AR k. (B, iR MCU & B FH 7R & 25 1)
MRAAAERS, T T BRI A S .

5. tsumse) 2o ZNETIE], 2 NP RE HSE FFAaIEL, B 215205052 1) 8MHz 48351 B i
6] o X ANEE SR AE— MR AE F AR A IR 2], B AT Re PR & A 1 32 7 (0 AS R 1 A8

(RSO
ke
iR
S oL
FARR IR OSC_IN fuse
I =
' > l \‘ 8MHz = i
I . SRF Pl
1
N L osc_out
cL2

095788

15. {£F 8MHz &RV E AN

5.3.6 PIEBET#ERFE
T e e A 2 R Ao P FR R R R b b T 7 3 P TR 2% (R A 3

EIEAER (HSI) 5523
% 25. HSI fsmasdie (V@
e 28 A B/ME HAUE BXE Bfr
fust kS 48 MHz
ACCys HSI IR % 45 1 RS [ Ta =-40°C~ 105°C -10 7.9 %
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peas) 2% %AF B/ME SRIfE BRMH By
ACCyg; HSI 15 7% 2% 1 ARG Ta =-20°C~ 85°C -7.6 6.6 %
ACCusi HSI $%3% 4% FIF5 FE Tx = 0°C~ 75°C -4.6 4.7 %
ACCuys: HSI 7% % RS Ta =25°C 25 2.5 %
1. Vpp = 3.3V, BEAEREHIUL .
2. HETHRUE, ANTEAEFE A,
{KIEALB (LS]) 52
= 26. LS| fRH45 O
e ¥ %A B/ME HRIE BXE L: XA
fLa® AR 31 40 75 KHz
tsuwsn® LSI $&3% 2% o shi &) 100 us
Ippasn® LS| 4= #2 Th#E 1.1 1.7 HA
1. Vpp = 3.3V, Ta =-40°C~ 85°C, [RAEKEAITie.
2. HEEEEAE, AP IR,
3. W RIE, ATEAEFEFRTNER.
MR ThFEE R R A A E]
2R RGBS (R AR AE YD HSI A M i o B FE A5 2 . n RN {58 P A s R AR 2
4R VERE T 5

o AFHLE IS R R R 4
o BEEMRABIS: B Y A N M IRASE SIS £ Y 0 o

JITA PRI 18] 5 A FH PS5 P A3 vl F P R J ) AR 2 AR A 2

27, {RINFEAR AR AR RS (8]

iac] 24 %4 BAME | BA

twusLeer" B AR A X i 1 HSI $1%3% %3 I g it 4.2
AR nde i i us
twustor'” . e HSI #7354 B £ fig < 2us 5
(A E#R A FIETHE)
HSI $7% s B i <2us
twustpey" MAFRUAGE 2 e il ] 5 AN S P A X i JEE ) 1] 510 ms
<30us

1. SRR 5] P05 M AT 46 25 Y P R PP BB — 2R 4R 2

5.3.7 PLL %%
T F H 1 2 K 0 55 95 P R0k P B 2 2308 P T 46 R )
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%< 28. PLL 4514 @

%e 2H B/ME BRI BAE ¥4

- PLL B g @ 2 24 MHz
- PLL i N B4 25 L 40 60 %

foLL_out PLL &350 I b 40 100 MHz
trock PLL #AH ] 100 us

1. HRERIE, R,
2. HELEBMERMIOEMAR, WIS PLL AR R foy our AT RV

e
5.3.8 FifssiF
INFEENERS
R 29. NEEHESSHE
BE 2% A B/ME HRUE BKE Bfr
froe 16 iz {95 F2 e ] 6 75 us
terase T (1024 F777) #EERI[A] 4 5 ms
tme B BRI ] 30 40 ms
[ER TS 9 mA
Ipp HE 7 mA
(H 2£
P it AT 2 A
Virog Y HL 1.5 \Y;
% 30. INEEiESEFEMAEIEREFHR O
bin= ZH & B/MA WARIE BKAE HpE
Fir (B5
NEND 20 Tk
UK
t MR LI Ta = 1057C 20 4
RET 7 T, =25°C 100

1. MEZEETHESH, AEA P illst.

5.3.9 EMC %%
BRI DU AE A2 7 i R 25 6 VP I il PR AT 00 A

ThREM: EMS(H RS )

MIEAT A R R (GBI 1O 3 AR 2 A LED), MR A plehtim 1 b+

WEEI AR, LED IARIRR T R

» EFT: {F Vpp il Vs Ei3d—A 100 pF A riu i — A A2 o fO Ko (I 160 801
) BB A REVER R . XA S IEC6100044 bRt

5P T LA 2R G E 3 3
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M Ry T R
% 31. EMS #514
iacs 2% F FIRE
7 Vpp M Vg LI 100pF Vpp=3.3V,T,=25°C,
Verr S Eke2y iy | TN S @ ket fuok=96MHz. 754 2A
R FA B A ok e R AR R IEC61000-4-4

BT AT SRR A LR 5 R P 1Y B R

{E S IRGIAT EMC [TPRTAIRAL, 278 R MO FIFR B Rl AT 10 I RE I, A1
EMGC i 15 FH P B FH AL PR 1 R

B, BT O BAESEAT EMC (ML, IRiAT 5 EMC A X RN

LA LS

BRI A A R B, .

o WRR O
. AU AL
o KHEHCRRERIR (Pl 2542 385 oe0)

IMERTAO IS

TR 3 LI R (RSN ST B RURR PP HH AR IR) . 7T BOBIE A THO7E NRST L3I A4
G L P S 9 51 L 5N — AR 1 DI T T 8L

FEEAT ESD WRAT, LU R Hh 7 BER 10 b BB REANAE 5 4 b kB0 RE AL 2 1 1
MO, R T SR A AL R T IR MR

5.3.10 BXIHAME (FRSEURLE)

BT =AAFKIA (ESD, LU), AR E IR IE, XA AT 5 5 Il DL E € 1
HL AU D T R e

EREEINEE (ESD)

Fr O (— AN IE AR AR 5 1) B — DB Ja — N S K k) e n 21 BT R S BT AT 51,

FE S RN S0 e A 5] B AR OE (3 B x (n+ 1) At E 5] i 1X MR T & JESD22A114/C101
bR

BRASEE

NT VSRS RE, TREAE 6 AMRES _EHET 2 N E AN FR SRS

o NEEASELYR SR, PR AR AR R A H H

o TERE NI HHE AT ETECE A /O 51 EyEN IR .

XRG4 EIAIJESD78E 4 3% Ha BE A B bR v
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#e 25 %14 BAE i X 7o
N n Ta =25°C, &
VEspmsm) B E O L R (A ARAR ) +6000
JESD22A114 v
VEspcom) FrE R R (TR AR ) T =25°C, JESD22C101 +2000
Iy H AR 43S (Latch-up current) Ta =25°C, ¥4 JESD78E +100 mA

5.3.11 /0 #sO%5iE

BRI
PRV, FERIBKSHEREER 140 44MEES. ran /0 O RHFR
CMOS.
= 33. 1/0 887414
e B A B/ME HEE BRE Bpr
25V< VDD <
Vi NR P R 0.3*Vpp \Y
5.5V
2.5V< VDD <
VIH %TJ)\% EE%Z EE}:TS 0-7*VDD V
5.5V
2.5V< VDD <
Viy /O it 2 A gk i 4 F OB i () 5 5y 0.1*Vpp v
2.5V< VDD <
likg WA IR @ 1 A
5.5V
2.5V< VDD <
Reu 99 bR R © 10 50 kQ
55V
25V< VDD <
Rep 59 NP R @ 10 100 kQ
5.5V
2.5V< VDD <
Cio 1/O 5| JH He 2% 10 pF
55V

1. R AR BT O PR e . ER AR, AEAE .
THRKE-

2. GRRAEAR AR 5] A S m) AL R0, DS R Pl
3. EHrAT R4 HIFH A MOS HiFH

W=D

GPIOGH FH 4 N /4t 1) w] DL U alr HH 235 #20mA HLift .

FER PR, 1O BB 0 ZURAIE IX S B AN BEFE 5.2 45 HE A 448 %) e KA e M

« BT 110 %5 0 M Vpp E3REXA HEIREAT, i MCU 7 Vpp E3REU B KB ITHIR, A
R L ot B K AUEH. Ivpp -

o BT 1O ¥ ORI Vs BRI MA, ik MCU 7 Vs Fi H IR KIS T H
W, ARG L0 RAUE lvss o
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Hu it e
FRAEREAIBEY, TR S HUR AR R BER M Vop (i R R & 22 16105 (HIILEAS
Fo PrA I 1/0 i I # 2 H A CMOS ).

SPEED[1: 0] e 2% &M B/ME HAUE BXE XA

VoL i AR H T HLU R lliol = BmA 060 ’

Vou | WHIERCFRE |y _33y 2.60 \

y VoL@ | i G Fb P e P lhol = 8mA — -
Vou®® | it T LR Vpp = 3.3V 240 .

Vo @3 AR T L ol = 20mA 140 Y

Vo @® K v P LS Vpp = 3.3V .

Vo | AT e llol = BmA 040 :

Vor® At P Vpp = 3.3V 280 Y

10 Vo O® KPR [lol = BmA 050 Y
Vou®® | it T Vpp = 3.3V 260 ’

Vo | EEHTHRE | (o] = 20mA 10 u

Vo @® Hr TR Vpp = 3.3V 1.80 ’

Vol | g E lhol = 6mA s -

Vou | WHIERTRE |y _33y 2.80 ’

o Vo U® | i T HLUR lhol = 8mA 040 \
Von®® | di iR Vipp = 3.3V 280 ’

Vo ?® WGP R ol = 20mA 060 Y

Vou®® | it T Vpp = 3.3V 220 !

1. R HTEIR Lo AR 2 BARR 45 0 iR RBUEME, A o HLEAT (T
/O BANZHIIA) AREELL lvss o

2. WK o DAURLEIRR P4 I A B KBUEE, FIN Lo HIEM (T F
/O BEIAN 1) ASBEEIT lvpp -

3. HMZRE A, A4 A,

BB 3R
A4 N H SRR 5 SORIEL 53 IE 1] 165026 354 i
BRARREBIBE, % 3551t 2 BUR MR BEIR Ak b R 49 1400 HE IR 1381

www.mm32mcu.com 45/72



RS

DS_MM32SPIN2x_Ver1.22

& 35. MM SR O

SPEED[1: 0] Fias) B2¥ x4 B/ME JRIE BAE L XA
it m 2P R
tf 7.0 ns
11 I BN ]
T B
N LR aR (A9 m%ﬁ? ] G, =50pF "4 .
T ) Vo 3.3V
By A T
tf 4.9 ns
10 BRI
R R B T
tr 6.5 ns
L Tr ]
s B ESER
tf 3.9 ns
01 T RS ]
WK E ST
tr 5.0 ns
b T ]
90% 10%
| |
| |
| |
| |
o |
YN A . :
N |
HUZ50pF  tr (10)out re—p e—»i tf (I0)out
| |

< T >

R ((tr + tf) < 2/3)T, FFH 52 EL & (45 ~ 55%)
M NS0pFIT, IR B H ORI

868304

16. MM AT RAFIEE X

5.3.12 NRST 3| B4
NRST 5| s NI H ] CMOS T2, ©ff T AN REEWi T ER fFH, Rpy.

BrARRE AU, RS IS G A AR LA Vpp 1t R AT & R 16161 A5
#.

%< 36. NRST 3|t

vinc B8 Fi B/ME HAE BRE Bfr
Vicewsn NRST i A HLF HLUE -0.3 0.3*Vpp A%
Vinarst'? NRST % A 5 P L 0.7*Vpp Vob \'%
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SN
vias 28 &M B/ME kil BRE HpL
NRST Jift 25 R fih % 35 L 18
Viys(NRST) - 0.1*Vpp \Y
{iir
RPU Sﬂiﬁ%iﬁ%@ @ VIN = Vss 7 19 60 kQ
Vrarsm NRST %y N\ J& % fik vt 100 Us
Vrearsm) " NRST % A E 78 3 ik 300 us
1. HWRTHRIE, AFEA =l
2. LhiHFHZ MOS HEH .
AT SRyt Voo
l/ N
/ 100ka Reu
/ \NRST® | Py
] & NN =) N
i J‘|: : L s T>——>
voo —— 1uF !
“ i T /’
= = J
N 7
17. LAY NRST 5| BR3P
1. LM T B R ZF A E A .
2. AP LaifRiE NRST 51 B AL BRI T2 36+ 41 H 15 K ViLowwst) VAT A1l MCU

AR RIRAL

5.3.13 TIM ER B4

TR IS Hh BRI
A RN 2 D RESI I (it LB B3R AMERIR B PWM i i) R 1EvERs, 2

W/ 5.3.11.

= 37. TIMx® 4F1%
5 2% %M B/ME BRE BAL
tres(TlM) %Hj‘%%ﬁﬁi H?J‘ I\Eﬂ 1 tTlMxCLK
tres(TIM) %W%ﬁﬁ?ﬁlﬁ I‘Eil fTIMxCLK=96M Hz 10.4 ns
CH1 & CH4 15 i) 834t 0 frimxcLk
fexr MHz
%[F}/Fﬁ% fTIMxCLK=96M Hz 0 96
Resriv SE I35 73 28 16 (A
47/72
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Ziinci 25 % B/ME BAE L XA
¢ MRS T N, 16 47 1 65536 trimxeLk
COUNTER AT frscLk=96MHz | 0.0104 682 uS
65536 x65536 brinax
tuax_count SR AT RER 8 PE—vryn E T‘MSCLK
TIMxCLK ™ .
1. TIMx & — AN FH A4 5K -
5.3.14 FHEEO
12C
BRARRR U, & 38F1 H RIS HUR A IR IR s focoks AEA Vpp fEHLHLERF & R 161
FAUMERS

12C £ O4F & bndE 12C A5 P EA TR SDA M SCL AN ‘B KIJFImSII, =4
He BT i, £ ST Vpp Z (8] (1) PMOS &G, (BAT3RAFAE

12C $% PRSI T35 38, A KM At = DIRES| M (SDA 1 SCL) HIRrEESS, 2 W/

T 5.3.11,
3 38. 12C #EO%FHE
e 2% P 12C O Hui 12€ OO i
B/ME BAE B/ME BORE

tuscLr SCL i I At ] 4.7 13 "
twscLm SCL b iy B[] 4.0 0.6 us
touspa) SDA #3371 [A] 250 100 ns
thspa) SDA 5 R e [H] o® 0w 900® ns
trspa) tesor) SDA 1 SCL _FJ}isf[a] 1000 2.0+0.1C,, 300 ns
trspa) tispL) SDA F1 SCL P& [i] 300 300 ns
thesta) FF 46 2% AF LR R 8] 4.0 0.6 us
touesTa) R IR 25 A LI (] 4.7 0.6 us
tusTo) 158 b 2 A F ST (] 4.0 0.6 us
oo {5 ISR A B IT UG 2 A R 7 . "

] (EEZREIN)
(o 5k R A M L k 400 400 pF

1. HTHRUE, A= .

2. NIEBIR RS 12C I EKAR, feck) KT 3MHz. AR FIPLUEB L 12C H K
W, fpoxn LAKT 12MHz.

3. WHRAELR K SCL (55 K FEFIF (], ) 3R 75305 J2 T U6 2% AR 1 S R PR AR I ] o

4. AT SCL FREW A E LXK, 75 MCU WEBLAUfRIE SDA {55 -5/ 300nS
FRORAR I ]
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Voo Vo
| ]
4.7KQ % 47KQE
1
vAvAvaAvA {] SDA
12CE 2% { 1
WA [:I SCL
HE IR %A
THaR At -/ \//

1>/ T - - tsu(STA) & o6 24
soa L/ ] L N
tf(SDA) ’H‘ > atr(son) >H< tsu(sDA) | S <« {su(STASTO)
|
|

| |
‘ | (2= 1
‘4—»} th(sT 14> tw(scm: N—‘H—th(SDA) : }
| | |
| | - |
| | \;___J/#‘*
s S 4
| |
tw(SCKH <« tr(scy »— ]%}4 tf(scK —»—-tsu(STO)

130244

18. 12C B MR FNER K O

1. W& KB E T CMOS Hi~¥: 0.3Vpp 1 0.7Vpp.

SPI #EO4514¢
BRAEAR DI, & 3071 I BB 0 R BEIR I, focuice MM Vpp HEHHLIER & & 1610
SRR,

A N S D651 I (NSS. SCK. MOSI. MISO) K, & W/ 5.3.11.
% 39. SPI 434 @

%e 2¥ %M B/ME BAE Hpr
fscx 1escr) SPI B i FAEA 0 36 MHz
fsex 1/t scxy SPI i kAR MR 0 18 MHz

tsck SPI I g - T i TH] ML C=30pF 8 ns

trsck) SPI 8T B [a] M C=30pF 8 ns

tsu(NSS)(Z) NSS EE—LH‘T I‘Eﬂ U\*ﬁfﬁ 4tPCLK ns

thovss)@ NSS {R$FHT (] MAE 73 ns

tuscxin® SCK i ] FH, o= 36MHz, 50 60 ns
W ERE = 4

tusckn @ SCK 1 it i FHEL ferk= 36MHz, 50 60 ns
TSR =4
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#e 2% %M ®/AME BAME ey
toucsn® Bt N ] M 1 ns
thsn @ B b N AR SR I 1] MAE 3 ns
WA, fpek= 36MHz, 0 55
tuso) @@ et H U A B U] T 28 = 4
MAER,  fperk= 24MHz Aperk
taisso)” Koy A LB TR AR 10
tuso) > KR4 A A T MBER (BRI 2 ) 25 e
tyvo) P Hs iy H A R 1) T (ERELHT ) 3
thso)® N \ M (RN 2 5) 25
thovo)® HURAiH R T ERE (RIS 2 J5) 4

1. HEREIHER I, AR P,
2. fe/IMEAR TR WK A A B/ INE ] R KB AR T SR AS K P KIS ]
3. f/IME RN IR A (0 5 /NI, e KA R AR K 2 BT v BHLAS B0 5 KR 1]

NSS inputx

tsu(nss) | ‘ tcisck) ——» N th(NSS)-M—ﬁi
Q. CPOL 0 ‘ \: I : ‘ ‘
£ ' tW(SCKH) |, , | ! I | 1
5 CPHA=0 _ tw(sck) | | | I | ‘
?|cPOL=1 | \ ‘ f\— [
| } | tV(SO)#—Pi i[h;SO) ‘ | — .« tr(sck) ‘tdls(SO)
taso) e——» | ‘ ! o tRsck) |
MISO it ‘ * | |
OUTPUT [ | mMsBOUT BIT6 OUT ) LSB OUT >»
tsu(si)—+-
MOS| ><><><><X>< | MSBIN >< BIT1 IN >< LSB IN ><><><><><X><>(
INPUT | .
:& th(sn >

& 19. SPI BfFE MR F CPHA=0
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NSS input ) /lﬁ

tsu(nss) ;_, «——tc(scK) —»| th(nss) | >

: | | | !

CPHA=1 j '\—/—\L ﬂ |
CPOL=0— | [ i

! 1 tvsay, el tdis(so) )

taso) —»——wu— [ th(so) -a—: a1 .

N - 1
T 4<}< MSB OUT >< BIT6 OUT >< LSB OUT >7
g -

vost 0000 wsew ?X s e (T

20. SPI BtFFE MEERFN CPHA =10

1. MESKET CMOS HF: 0.3Vpp 1 0.7Vppe
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High

NSS input

|
CPHA:Om N\ AN
|
CPOL =0 ! ‘ -7
|
|

|
|
. i ‘ w
é- | | | | |
" L | 1 g
8 cPHA =0 N % \ VTN /
CPOL = 1 o | \ | .
ol : : : : :
| |
|
= | CPOL =0 | ! : -— -
§- o I | I I |
E L ‘ ‘ ‘ o
_ [ ! - — !
S| cPHA =1 ' | | \—/
cCPOL = 1 ! ‘ ! ‘ ‘ :
I Itw (SCKH) [ | tr (scK)
tsu(Mi) € tw (SCKL)&— P < tf (SCK)

MISO ! |

|
|
|
o
|
>< BIT6 IN LSB IN ><><><><><
T
|
|
\

T 1
<+ th(M|>+‘
‘ _
MOSI
OUTPUT MSB OUT: >< BIT19UT \ >< LSB OUT
tv(MO) 4P th(mo ya»

21. SPI BtFFE-E&ER O

1. M E A% E T CMOS H-F: 0.3Vpp A1 0.7Vppe

5.3.15 12 {if ADC #¥1&
BrRAFRemI R, NRMSHCRE AT R 18RRI . fock) P Vpp #LH

HE SRR
% 40. ADC 4514

%e BH B BAME WA BRHE LA

Vbp At HL LR 25 3.3 5.5 Y

VRer+ EZHHE 25 Vbba \%
fapc ADC iz 150 MHz
f@ KAEH R 1 Msps
furi® gy e 1Mz 523 Kz
117 MHz

Van® R R O Vssa Vbba \Y
Ran® At PN Eq Z WAL 1 FIFR 41 kQ
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peess 2% F 4 B/ME U BiE B
Rapc® PREFIESEEN 1 kQ
P B SR AT R RR H
Capc? 10 pF
ﬁ
- fADC = 15MHz 0.1 16 HS
t® SKEER|
° AFEIT 15 239.5 Ufapc
terap® - HL i 1 uS
@ KGR 7] fapc = 15MHz 1 16.9 nS
o (LS RER ) 15 ~ 253 (XA ts + BRI 13.5) 1/fapc

1. HEEE P ORIE, ANFEA P il
2. I RIE, AEA R,
3. EIZARI T, Virep, FEANHERLE] Vppa, Veer- £ HBIEREF] Vssao

Ts

- R
fapc X Capc X In(2N+2) Ape

Raiv <

R (A ) T RE RIS, G IRZR LI/NT 1/4 LSB. Hft N =12(%
N A2 RL R ).

& 41. fapc=15MHzY FHIER A Ran

Ts(ﬁ %) ts(us) B®K Ran (kQ)
1.5 0.1 1.2
7.5 0.5 30
13.5 0.9 57
28.5 1.9 123
41.5 2.76 180
55.5 3.7 240
71.5 4.77 312
239.5 16.0 1050

1. BB RIE, AEL il

% 42. ADC ¥ - BIRIGIIX &4 0O

we 2% TR KA HAUE BARE Hfr
ET LR ZE £10 +14
EO iRz fecLki = 60MHz, +4 +10
EG WS iR fapc = 15MHz,Ray < 10KQ, +6 +8 LSB
ED TR ZE Vpp =5V, T, =25°C +2 +4
EL R R IER % +4 +6

1. ADC F5E 5 RIFHEN LAY R A 73 2 S e AR TR (RO N\ 51 B3 N ] v
i, PUAIZHE 2 B2 AR 53— U N 51 B E IEAEHEAT RO RIS 15 . LA W] g

www.mm32mcu.com 53/72



RS

DS_MM32SPIN2x_Ver1.22

PE R AN HL AR AL S R E, - (51 36055 1 2 1)) 30— 4> F e R

AR IE A BEN R, R

A=z ADC 5% .

2. HZAE P IR,

AEAE P A

ET = SORVABEGRZE S b Em AR ALy ith 42 1) ) 55 K i 29

EO = fwfsiR%E:

RS BRI R B — AR A5 ] £ vt 5

EG =ik %E: o IREBFAN R G — RS PRFE 8] 1 -
ED = oy SR 72 SEBRPRE AN HE AR 9] ) B K 5
= PR ERAER T2 AR AT SRR H R i 5 AH 5 2 8] 14 5 K Al 24

BTN 531245 Y gy AT Zhinvgenvy TEFHEZ A,

KAE AR READCHS #2253
RN ANx | Raoc” 12
VWYY J VVVVVYI %jﬁ%&
@ ‘ Cparasitic® e
N Capc®
A

1. A% Ran~ Rapc 1 Capc HIEUE,

& 22. £/ ADC HBHEIEE

ZNE 42,

2. Cpunsitic %7~ PCB(5 18R PCB A7 5 il S AHK) 5028 I A %% (K4 7TpF). &
j(ﬁ@ Cparasitic ﬁfﬁj@ﬁ%1&%?ﬁ%ﬁgji%§’ ﬁ@?ﬁ%ﬂ‘]j}%‘%ﬁﬁd\ fADCo

PCB ity

RS LA AL T &R . P 10 nF BRI B A

i MCU it Fro

ENIRIZ T g
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Voo -
L] Voo
1uF//10nF
T 1] Ves

23. B ERMSERIREFLE

5.3.16 R R RARR4TIE
% 43, BEEFERLERIFIE O

%e ¥ B/ME 8Kl BRE L:-Uivs
T.® Vsense AN T30 B ) 2V B 5 °C
Avg_Slope® TR 4.571 4.801 5.984 mV/°C
Vs 7£ 25 °C I i H & 1.433 1.451 1.467 \Y
tyan® HESLIN[A] 10 us
Ts_emp™? MEEUR N, ADC SEEHT 8] 10 us
1. BEEETEERIE, AEAFFINER.
2. BEHRIE, AEAEFEFINER
3. BSENRAERS A a] DL B R T @IS 2 R G IR 5E o
4. VDD = 3.3V,
5.3.17 Etiiagtsid
= 44. LRSS
%e E 28 HFHERRE B/ME WERIE BAHE Bfr
HYST IR 00 0 mV
HYST IR 01 15 mV
HYST IR 10 30 mV
HYST IR 11 90 mV
OFFSET JIF LR 00 0.091 0.213 0.358 mV
OFFSET JVH LR 01 3.23 7.51 12.08 mV
OFFSET I HE 10 9.79 15 20.8 mV
www.mm32mcu.com 55/72




RS

DS_MM32SPIN2x_Ver1.22

e ¥ HFEBRLE B/ME HAUE BAHE L: XA
OFFSET RV U 11 34.25 47.4 62.22 mv
DELAY® AL R HE B 00 80 ns
DELAY® FERELE I 01 51 ns
DELAY® iz diny 10 26 ns
DELAY® TERELE 1 9 ns

,® TAFHAME 00 45 pA

1@ TAE R 01 4.4 LA

1, TAEH R 10 4.4 WA

1, TR 11 44 iy

1. KL 50% 55 NEREE IR IN R) 2% .
2. BIHAERIRIIME, TAEHR.
5.3.18 T ARRFE

< 45. BRUFMHE

we B2 e Lid B/ME WAUE | BKE | B

Vibpa LN 2.5 3.3 5.5 Y

CMIR LA NG 0 Vbpa \Y
Vlorrser NG -6 +6 mV

lLoaD IR A FLIR 2 mA
IDDopame VHFE HLL TofE, #HSs 1.05 mA

CMRR SERE L @1KHz 80 dB
PSRR FEL YA L @1KHz 76 dB

AV FFHEH4 25 Croap = 5pF 80 dB

GBW BN B 5 T T Croap = 5pF 6 MHz

PM AHLLAE FE Croap = 5pF 60

SR JE g% Croap = 5pF 16 Vius

AR AR S 21 e T
twakEup o, 049 | 0 T O0PF Riow >= 4K, 2 us
BRBE AR S5
HRIAR E
Rroap CENEN i1 4 KQ
Croap EER ik 50 pF
. " Rioap = 4KQ, Hi A Vppa Vppa - 100
VOHsar | FIBAMRLIRI Reonn = 20KQ, HIA Voo Voo - 20 m
VOlgw | (A iuE Fz:i*;” ::&22};\00\; 12000 mv
1KHz, %t HPH A7 8 4K RS 80
EN | SRERARERA @3 OKFiz, s L 51, 4K 198 30 "

1. BOHRIE, P ah R .
2. DRI 2 PR A PR
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A2

A3

 —— o —
 —— o —
 —— o —
m—— BTM E—MARK [
— 2—¢1.80£0.70 0.10+0.05 —
 —— DEPTH ——
- I —
L
= ToP E-MARK —
E5|2—91.80+0.10 0.10£0.05 DEPTH —
 —— [T
e INDEX 91.20+0.10 e
i ~/ 0.20%0.10! DEPTH
 ——

. 0.25BSC

—~
—
N

~

0.58BSC

331541

24. LQFP64, 64 BMEEIE S RFEE %R

1. BIARALIR L2 .
2. RFAINE K,

www.mm32mcu.com
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% 46. LQFP64 R~TiiBA

ws =K
B/ME HAE N
A - - 1.60
A1 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
E1 9.90 10.00 10.10
e 0.40 0.50 0.60
11.09 11.13 11.17
0.53 - 0.70
L1 1.00REF
R1 0.15REF
R2 0.13REF
6 0° 3.5° 7°
01 11° 12° 13°
02 11° 12° 13°
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~el °--{$70.08@)

TITTTLELET Juiy
= = 5H\ 1S
T

b1

>
0.25BSC
70

. —WITH PLATING

—BASE META

_

(L)

25. LQFP48, 48 BMEEIE S R FEE & E

1. BRI LG 20 .
2. RFAINE K,

% 47. LQFP48 R~TiBR

w5 =R
B/ME HAUE BXE
A - - 1.60
A1 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 8.80 9.00 9.20
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w5 =X
B/ME HAE L IN |
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.40 0.50 0.60
8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08 - -
R2 0.08 - 0.20
0.20 - -
] 0° 35° 7°
61 11° 12° 13°
62 11° 12° 13°
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26. QFN48, 48 B R T 5| kit it R &
1. BEAS R ) 22
2. RSFHAA=K,
% 48. QFN48 R~TiiBp
B =%/ S
e
B/ME BRI BAE
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.20 REF
b 0.18 0.25 0.30
6.90 7.00 7.10
E 6.90 7.00 7.10
D2 5.45 5.60 5.75
E2 5.45 5.60 5.75
e 0.40 0.50 0.60
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s B/ME HARE BKE
K 0.20 - .
L 0.35 0.40 0.45
R 0.09 - -
N SIM%H =48
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27. LQFP44, 44 BMREIE A REE R

1. BRI LG 20 .
2. RFAINE K,

% 49. LQFP44 R~Ti#BR

w5 =R
B/ME HAUE BXE
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.33 - 0.42
b1 0.32 0.35 0.38
c 0.13 - 0.18
cl 0.117 0.127 0.137
D 11.95 12.00 12.05
www.mm32mcu.com 63/72




HRBM

DS_MM32SPIN2x_Ver1.22

w5 =X
B/ME HAE L IN |
D1 9.90 10.00 10.10
E 11.95 12.00 12.05
E1 9.90 10.00 10.10
e 0.70 0.80 0.90
11.09 11.13 11.17
0.53 - 0.70
L1 1.00REF
R1 0.15REF
R2 0.13REF
8 0° 35° 7°
01 11° 12° 13°
62 11° 12° 13°
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6.5 ¥ LQFP32
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% 50. LQFP32 R~TiiBR

ws =X
B/ME HAUE B
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.33 - 0.42
b1 0.32 0.35 0.38
c 0.13 - 0.18
cl 0.117 0.127 0.137
D 8.80 9.00 9.20
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w5 =X
B/ME HAE L IN |
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.70 0.80 0.90
8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08
R2 0.08 0.20
0.20
] 0° 35° 7°
01 11° 12° 13°
62 11° 12° 13°
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2. RFAINE K,
% 51. QFN28 R~FijtH3
B K
w5
B/ME HRUE BAE
A 0.70 0.75 0.80
At 0.00 0.02 0.05
A2 0.50 055 0.60
A3 0.20REF
b 0.15 0.20 0.25
D 3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.50 2.60 2.70
E2 2.50 2.60 2.70
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w5 =K
BME HARE BRE
e 0.40
H 0.35REF
k 0.30REF
L 0.30 0.40 0.45
R 0.075
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.10
eee 0.10
N SIH%H =28
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30. TSSOP20, 20 BMEZIHE K SR % E
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B/ME HAUE B

A 1.0 - 1.10
A1 0.05 - 0.15
A2 - - 0.95
A3 0.39 - 0.40
b 0.20 0.22 0.24
c 0.10 - 0.19
cl 0.10 - 0.15
6.40 6.45 6.50
E 6.25 6.40 6.55
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E1 - 4.35 4.40
e 0.55 0.65 0.75

0.45 0.60 0.75
L2 0.25BSC
L1 1.0REF
R 0.09 - -
01 0° - 8°
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I

MM32 SPIN 2 5 N T x

Device family

MM32 = Arm-based 32-bit microcontroller

Product type

SPIN = Motor

Sub-family

2 = 2 Series

User code memory size

5=32K
7=128K

Package
P=LQFP
N =QFN
T =TSSOP

Pin count

S = 64 Pins
F = 48 Pins
Q =44 Pins
T = 32 Pins
W = 20 Pins

Options
TR= tape and reel packing
blank= tray packing

31. MM32 BlE6 %
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

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