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1.1 #h&

A=A S PERER) ARM® Cortex®-MO NN 32 frfbdzdl s, & LAESR A
96MHz, W EmEMAMER, FEMGIEA /O in D MANEERERIINE S L. AP has 2
A~ 12 A7) ADC. 5 NELE SR 4 NMsFBOREE . 1A 16 ALE A ER 25 14> 32 i e
B2, 34 16 ALFEAER 25, 2 A 16 [ s et 2% . B SFRAEREERED: 14 12C
B0, 24 SPI#:0A1 2 4 UART #:11,

AT il R TARHLR N 2.0V ~ 5.5V, TARl BV 5-40°C ~ +85°C # M A1-40°C
~ +105°C ¥ @/, L Hh4s B T /R 200 E S T EE S 1 SR

A ERAE LQFP64. LQFP48. QFN48. LQFP44. LQFP32 Hl TSSOP20 it 6 Fiidf 4
.

FRAEAS [F 2 3, 28 P A AR TS B AN A TR

X E AN E, AR s SE S T2 MM S

o LIS A0 FH 3 4

o EIFRTFR

« PC Wik AM& AT GPS V&

o TP : FIgmfedshles (PLC). AS45ies. FTEIHLAHIX

o R RS, MUANHE . FIESE XS R g%

1.2 et

- WiZ5 &5
— 32 it ARM® Cortex®-MO0 4t F 2% N %
— i LAEAZR AL 96MHz
— PSR4 FE ] 32 ArAE IRk g
— TEPERRIES (32Bit)
- {77 (32bit)
o« fEfEeR
- S 128K FATIINAE AR T A2 fifi 35
- ik 12K FH5 ) SRAM
— Boot loader £ #: N Flash. £ &% FE (ISP)
o IR, SR YR
- 2.0V~ 55V fit
— LFH/W A, (POR/PDR). Al 4fe ik il 2% (PVD)
— AN 2 ~ 24MHz =i SRR 2%
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- WG H] KK 48MHz iR % 4%
« KIIFE
— BEAR. S MR AL K
o« 2012 (IR RR, 1uS BRI ] (20X 16 M RIED
— #RIEH: 0 ~ Vppa
— SCRERFER[A] A7) 9 2 e B
- 7 LIRS
- 7 HRAR R
o 54 EaE
o 4 NMBHBKE
« 5314 DMA 6] 8%
— WHEANZ: Timer. UART. 12C. SPI #1 ADC
« 235 56 MIGE 1/O i
— B 110 AT ABMR 2] 16 A FMES H K
— A ¥R Nt 5V 55
*: Vpp =5V
o PHIRBL
- BTHRLIRK (SWD)
o 23K 10 AN ER 2%
— 216 i 4 @i s R ER 2%, A 4 #E PWM $iH, DURIEIX A BRI
s I ThEE
- 1A~ 16 AERFEAT 1 A 32 AER 2%, A ik 4 DR R, T
F IR g
- 2416 PEERTES, A 1 AR/ H LLECRT 1 > OCN, FEIX AR, B aUF
1k, SIS TR A T IR )
— 116 D28, A 1 AN R4 LR
- 2RI BN ORI 3D
— 1 RGN e 28 24 7 AR TR
« 2155 MEfEEN
- 2/ UART #0M
-1/ 12C #:0
- 2/ SPI 1
* 96 [ FriE— ID (UID)
« X/ LQFP64. LQFP48. QFN48. LQFP44. LQFP32 #il TSSOP20 %3

A RFEBEARPEAGEE, BSHAR M T 2.2
£ % Cortex®-M0 LI RIE S, 2% (Cortex®-MO RS Fiit).
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Rk i B
2.1 FH/iFxIEE
F 1. FF@mIEEFIIMEEL B :MM32SPIN27x
RS
- MM32SPIN27PS | MM32SPIN27PF | MM32SPIN27NF | MM32SPIN27PQ | MM32SPIN27PT
AT - K 70 128
SRAM - K “F4i 12
OPA 4 3 2
i
4 4 4 4 4
(16 bit)
FERS A5 i 1 1 1 1 1
(32 bit)
[ 2 2 2 2 2
UART 2 2 2 2 2
WO 12C 1 1 1 1 1
SPI 2 2 2 2 1
GPIO i 14k 56 40 40 36 25
A4 2 2 2 2 2
12 {7 ADC
THIE 16 16 16 14 11
DIV 1
Lhi s 5 4 2
CPU Jiiz 96 MHz
THEHE 2.0V ~ 5.5V
ESES LQFP64 LQFP48 QFN48 LQFP44 LQFP32
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RS
. MM32SPIN25PF | MM32SPIN25NF | MM32SPIN25PT | MM32SPIN25TW
AhEEEND
NAE - K 575 32
SRAM - K 71§ 8
OPA 4 4 2 1
JHH
4 4 4 4
(16 bit)
R i
EWS 2% & 1 1 1 1
(32 bit)
= 2 2 2 2
UART 2 2 2 2
TR 12C 1 1 1 1
SPI 2 2 1 1
GPIO ¥ 40 40 25 15
M 2 2 2 2
12 fit. ADC \
B 16 16 1 10
DIV 1
A& 5 2
CPU #i% 96 MHz
TAFHJE 2.0V ~ 5.5V
g LQFP48 QFN48 LQFP32 TSSOP20
2.2 A
2.21 ARM B Cortex-M0 #:/0HR#RIAEM SRAM

ARM® (1] Cortex®-MO #b £ 2% 52 Ffi — AR AN ARM A EEZS, BRI MCU 175 2
PAE TARRAN -G 480k 51 A BRI RARINFE, RIS 4 s i o5 M R RN Sk
TR o T 2R 8

ARM® [f] Cortex®-MO /& 32 {7 (1) RISC 4b¥ 2%, FRALASMIARIDRCR, 1E@H 8 Fl 16 1
RGHIAAE A ERE T ARM WAZ I 1t B

AP A N E R ARM B0, HIRE S5FTA 1 ARM T ERE A2 .

222 HNERNEEHES
ek 128K T A B INAE AR RS, T 1 O RIS

2.2.3 AR SRAM
A 12K AN E SRAM.
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2.2.4 WENERXPEEHIZE (NVIC)
AP N B ER R W R, AR AR AN A FE P WEE OREFE 16 4
Cortex™-MO kel Fl 16 Al gt a4 .

o 'BHRA NVIC RS I R IE I 1 A W 87 A 7
o R E RN DMk BN N A%

o BEHLEH NVIC 220

o SO AR BT A AL R

o WD FEGG B 55 i A0 2 2

o YHEAIK R AR IR

o HERAF AL ZIRE

o IR IR HKE, T ASME ST
TZAFER DL /0N R FR T SE SR A RV ) R R EE T R

2.2.5 4pERchEn/EEEEHIZE (EXTD

A BT 42 B, 2 AN R TS, P T 7% A e AR o A T T BT LS
ST B 0 fi s A CETRIS SR RSB OGANY) . RSN R PR . MR
AT IR AT P I SR AR AS . XTI AT AR 80 fik b 58 B /IS T P 25 APB2 (9B 460 1 3.
B3 10 MBS 16 MR bk .

2.2.6 KRBT

RO BB RAE A B BT, AR PN 48 MHz HO¥R 5 w4k N ERIA T CPU B4,
B S5 AT AR BRI . B R IA I 2 ~ 24 MHz B8R, 48 00 B AR b 2 3y, Tk
WeRE, REGUE AR N ERIR 2%, G RAE A T oW, B0 AT CARRUSCR A B R
Wro [FIAE, 7575 Zm AT DCREOS PLL BH8hsE R rh W B Can 2 — ARl FH i AR R
28 IR

AT s T L E AHB FISRZE . &id APB (APB2 il APB1) X185, AHB &% APB
HI e m R 2 96MHz. &35 K 21 Bh 3K ZhHE 1 .

2.2.7 BEER
TEJE BN, it [ 245 BT DA =R [ 28R e g —

o MWL INTFAT il oy 5 4%
o MRGiA7 %S F 28
« MNEB SRAM H %6

H2 ML (Boot loader) f7U T R GiAA# s, 7 LU UARTA X [N A7 B T 42«

2.2.8 AR

* Vpp = 2.0V ~ 5.5V: Vpp 51N /O 5| BN P 358 R e At e,

* Vssas Vbpa =2.0V ~ 5.5V: 5 ADC. Efifibe, %M PLL B S gt f .
Vopa 1 Vssa 4143 A ERE] Vpp 1 Vsso
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229 HEBIEESR

AN 7 B E AL (POR)/# B E AL (PDR) HLEK, 1ZHERIAAAL T TARIRE, R
ARG 1.8V I TAF; 2 Vpp KT BCEMBIME (Veor/por ) I, E&HFTEAR
&, MIAS AL A S AL P

B IR — AN T G A LR I 28 (PVD), "B WAL Voo/Vopa BEHLIE 5 BIME Vevp HEE, 24
Vpp 16T 85 T HME Veyp I P24 ilr,  rh IR A FR AR 77 AT DU H 15 45 B Bl fds ) 2 4%
Nz, PVD Thhe i Zd i 71

2.2.10 BEBERS
A S04 10 B B P B R B e T AR LR, %R R SR E A B IR A T T AR IR

2.2.11 {RIFEER

P2 SCRHRIIFEAE N, AT AR EORARTAE . 6 Bl [F) A 22 Fof e g A1 2 )38 ) dpe (1)
1.

RERRIRT
TEREIR I, FUA CPU 71k, T Ah AL T T ARIRAS R AT 76 4 A TR/ I T CPU.

FHER

TELRFF SRAM FIZ A7 28 N B E RGN T, BT LS 2 AR I L RETH#E. TEFEHL
BT, HSI BIHRG 41 HSE @A dR 5 254 G i . v] LU AT — L & il EXTI 145 545
Pl 28 MAS U R e i, EXTI S-S AL 16 B 110 12— PVD [k H e i (5
.

FNER

R HUBE AT SE I R A (K DA o 124 R AE CPU VR BRARASE 2 G P47 L T R 15 88 . P38 BT
HI 1.5V E#B 3 A B XIS W T . HSI| A HSE %37 23t &5 ¢ |, 7T LAl WKUP 51 I
T NRST SIS BE AL IWDG B A7 e ol # & [ 14 i€ I 25 e A AL, SRAM
MZ AR N E R WA &0 A AL S 4R i

2212 DMA

ARG 5 HE ] DMA W] LU FEAF A a8 BIAF A &5 B0k BIAF A a8 FIA7 A & 21 B0 % O Bl 1%
fiv; DMA F 85 SCREAE S oh X PR, 38 G 1 Pl e A% S BIA 2 oh [X 45 RIS T 7 2B Ay o

BEANEIE A LT THREE DMA 15 RIZH, Rl AT DL SeH il A N8 AR IR, 1%
o PR I AT it Bk A AT D S A B i

DMA 7] LA T EE 4 H UART. 12C. SPI, ADC Fl3iE /3 A/ = a3 1) 58 I 2% TIMX.
2.213 ERFEE

# A Ar At 20 A 16 ALHIEAEAs, AT FRAE A% AL R v 2ol »
BAGHAE I N e, SRS EASREE R, Tt AR AL,
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2.2.14 ERHFNEIIR

PR 2 NEFERRE, 2 MEHEN 2. 3 NEAERE, U2 NEITER S
1 DRGNS E R 2%

TR T EmBh e 25 . 8 2 I SRR A E I 2 T R

SERT AR Timer HEBR IR | HEEERE | FAHRE | DMAERAR | BREEEE | EX N
BCCBL N 1 ~ 65536
TIM1 /
ik 16 £ s i Z AR H 4 H
TIM8
3 B
bCebi ] 1~2%2 -1
TIM2 32 fir il Z AR H 4 e
A 4 /356 ek LES )
L 1 ~ 65536
TIM3 16 f1 W 3% Z AR H 4 oo
1 /356 ek B
1 ~ 65536
TIM14 16 £ iH Z B EE H 1 e
- K
1 ~ 65536
TIM16 /
16 fir i 2 IE TR H 1 H
TIM17
B

B EHIEREE (TIM1/TIM8 )

BRI E I 2 H 16 AL RS . 4 AR/ L RGEE DL A AN PWM R A B, &
HAWIEX AN AN PWM Hi, 38 0] DAl 24 i se B 0008 A e i 8 o DU/ 38 s v
LA F

PN EIS

A

o R4 PWMQAZ a0 X 575 )

o FBK R

i B o 16 (LB H E R 250, © 5 TIMx 2 88 LG E K ThEE. B &N 16 A2 PWM k4=
iy, e BA AW R (0 ~ 100%).

R T, BB T LRSS, (R PWM %28 0k, AT U7 H 3 ety S P42 ]
HIFF .

IRZ IhAe #8538 A TIM eI 88 AH R, PSR as /AR R, DR i 2 42 il s i 2% v DLIE T 8
I8 FERETIRE S TIM E I 25U R B0, SRt R D s e e Th it

B A EREE (TIMX)
e, NE T 2k 2 ANATEBE AT B E R 2 (TIM2, TIM3) . ERf &84 —4 32 fir
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() [ SN GE NARIR R S . — AN 16 BrAT S SRS AT 4 NS i, AN AT
TR W L . PWM RIS sk s

ERERE 324

SR — AN 32 OLI E SN IR AR . — A 16 LA TSRS 4 AN )5
i, AT TG, S . PWM R o s

EHAERSE 16 i

RN SEI AT — AN 16 BLAG B Sh ISR AR R . — A 16 BLATs TS AT 4 ANt
(i, RSB TR i H . PWM RS sk s i

TR RS I SR T RS S R b N SR R T, ARt F S s A R TR . 1
PRBESNT, R AT LRSS . AT R SRR T PWM Bt . 45 e e
HA T () DMA i SR AL

X 5 I ST G 5 A BB BT L (5 2, ASALER 1 ~ 4 MERERBOH L. §
AN SIS ER PWM S, BRfE A 7 B e

B e ER

TIM14

ZE I ST > 16 2 H S E R T B S A — A 16 AT ids . B — A adiE, A
TR AL, PWM B R e o AR RSB, o Bl TR 4
TIM16 / TIM17

SEI SR IEET —A> 16 £ A S E BB THEER A — > 16 (LT ids . A — > fidiE, AT
B AR L PWM s S bk . A M, AP SEIX AR AT SZ. DMA i
RAERIIE. AEPFIREEAT, E AT IR

L AvE -

HOLIOE T TIRIE T~ 12 GBI H A 8 RLIO T, e P R
1) 4OKHz 9535 B BN b1 s (RIS B T, LA TEAT T BLR 541
B P LU SR T S RGE A 9 1 s 38 R 4R
BB, SR T DA BRIV 1. (ERBE R BTk
.

HOER

AT VRAA A 7 G 56T LA B HIEAT . e T LA 1
FRERA LRI SO R R R YE), BT FONTE P IhE: (£
R ESE

ARG EERER

BB BRI T SCHRIE RS, AT MR R B . R R
24 BB

« EEEIBIAE

SR O IR AT R I8

o TSR B
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2.2.15 BEARPY LR (UART)

UART # T B REAE) CTS Ml RTS (5548, %4 LIN EMNIIRE. FA 1SO7816 & fE
. UART #2052 Frfm s KB 5 L. 6 L. 7 iz, 8 L. 9 fr¥ynlficE .

FrE UART $2 0480T LAME R DMA #:1E .

2.2.16 12C A%
12C MaskBEr, BEls TIET 2 FHae MBS, SR AR A P 5K,
12C H: 01308 7 Ak 10 fr 4k, 7 A AR 32 B M i

2.2.17 HBITIMEHEEO (SPI)
SPI BT, FENERAMIR T, ATACE AAHI 1 ~ 32 fiL.
FFA 1) SP1 42 CI#ET LU F DMA $/5:

2.2.18 EAWMNMLED (GPIO)

£~ GPIO 5| AR vT DL AL B s Y GERREOTIR) FarN (s B hr s R ) s R
FEIAM ST RE s O . 240 GPIO 5| #5557 s sl it 2 AN . BT 1) GPIO 5 i
HA K LB T BE

HEREE T, 11O 51 HAMEIhEE T LLE S — AN FERESE, LB REINIE A
I/O Z74745%

2.2.19 ADC (/B FE13%)

P P 2 A 12 BB R 5% (ADC), ADC A £ ik 16 M AMI@EIE, AT LLSEH
BV, IR . R R, A EhEEAT O R 1 — 4L U R
{4

ADC 7] LM# H DMA #:1E.

BRI |10 Th A% A0 VP 30 v b V0 — B B A 30 R, 24 O 15 T 1
BRI, KRR T

FRE R S S8 (TIMX) 155 4% ) 5 i S 7 2 (S0, T A4 3 Y B0 6 51 ADC it %
7 F R B ADC #4857 25

2.2.20 WL

REPERR A TTALE 4 4 32 RIECEA 48, ARIONBREL BB MAASL WA T
B TR B 32 MR B BT PR R 25 158 USIGN T LU B A7 74 B
ST S

B RENGEA TS, SHDMRREEE, EEEERE, SRS AR
o, WA A8 . AR R KT, SRE S, A
L AR IS B4R

WRBHONE, &7 A bR L.
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2.2.21 BHEFAS
AR TF 7 BT S 32 LT T is 5.

2.2.22 PWM #&41

PWM 2 il B B2 i) i 20 e B 2% TIMA %6 () PWM T8, AR N 20 07 i B sh R LIs i .« 1%
B B BN AH BE i (Auto Phase Mask), Hijit#M¥ (Current Compensation) F1 HL i £
' (Current Protection) Ijft.

2.2.23 BEfERLES

I AR AR A — A B L 2 AR L T o il AR IR AR AE A &1 31 ADC % N\ 8
B, TR RS O A e e 3 e

2.2.24 H{T8%Z SWD @K 0O (SW-DP)
Pk ARM P 4 5247 1 1 (SW-DP).
ARM ff] SW-DP $ [ fu Vil ik 2 47 25 8 T B2 I 8 5 il

2.2.25 HL#:8% (COMP)
77 il PR = A B LA AT AN DU EE LA o, B
o FHAEULE 5 R A T FE A U i =
o PNEAME S
o SEIT BRI PWM AHSE A, 2H % 8 H A p s 2 il [
o ZRFAAMOL LR
S IROE AR S
o TR P IE TR
— AT /0 5
— WHEBLLEHE CRV Al i%#% AVDD B# A H5 JE v Fi 1) 0 1 Al IS A
o YRR A
o W] YR IR R T RE
o SCREEREE R RS ThRg
o i Hh g T AR ) 31— AN 1/O i B AN 2 I 284 i, AT DAl DL S
- HIRFME
— OCref_cIr F44 GZ A A EEHD
— SZELERIE PWM 20 (105 42 344
o WAL T LA A AR — AN T I LA s A
« COMP1/2/3 RA —AIEAHSNFI—A RAHF A
« COMP4/5 5 4 AN IEAHSAA 4 AN, A5 T EE:
— AT LASEILE A D)4 e ) D e
— AR IR 1/2/3 B 1/2
— A ] A I N iy
o A LLRERET AT, IS EE CPU MBEIR A EHUB e GEIE EXTI 261248
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2.2.26 THHUKRE
P 4 ANIZ B SOR SR, 5NE B B 105 NS 0 B2 51 1/, B3 22 1/0 AT L5 ADC.
B e B M

o BRI
« fthiEREE /0 b

AHB Flash# ¢ —— Flash

CPU ~ System

MERHERE V —ams SRAM

DMA
DMA

f

% iz APB1

Mrie2 APB2

—> RCC

(—> GPIOAB/CID |

AHB

ADC1 EXTI
ADC2 SYSCFG
UART1 MCUDBG

(= CRC | |Twm Cg)v“ég
=% HWDIV  Timta
(—>  HSQRT | TiNt17

v DMAi# R

249554

1. HERAEE]
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TCK J]

12C1_CKIN L]

SPI1_CKIN []

AHB
Peripheral
Peripheral Clock Enable Clocks

. SysTick

[/5]
(]

" Clock

. FCLK Cortex

0SC_ouT Elj:
0SC_IN

MCO [Je

¥ Free-running Clock

APB1
Peripherals
Peripheral Clock Enable Clock
If (APB1 Prescaler=1) x 1 iD—'APBl Timer
Clock
else x2 Peripheral

Clock Enable

APB2 APB2
Peripherals
Peripheral Clock Enable Clock

Clock Enable
Max-Freq = 15 MHz

If (APB2 Prescaler=1) x 1 4_D_>APBZ Timer
Clock
else x2 Peripheral

Exclude Tim Adv

» ADC Clock

PLLSRC SW
DIN
PLLCLK SYSCLK AHB APBL
PLL TIE |———»|Prescaler/|${ Prescaler
— S 1,2..512 /1,2,4,8,16
=
3
>
o
<
CSS <
Q
x
o)
PLLXTPRE o
o
& Prescaler
HSE OSC 2 /1,2,4,8,16
2-24 MHz N
=
N
If (AHB Prescaler!=1)x2
LSI else Error
40kHz IWDG Clock 3 ADC
3 || Prescaler
PLLCLK g [23..17
Main HSI z
Clock Output )
HSE x
o
SYSCLK 8
LSl “Max Freq = 192MHz |If ( APB2 Prescaler!=1)x2
else AHB Clk

—D—’ Tim Adv Clock
Peripheral

Clock Enable

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

2. EHphR
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ccEEcREEEEECRRER
S EETI ISR Er T
PD7 | 1 @ 48 1 PD3
PC13 ] 2 47 — PD2
PC14 | 3 46 1 PA13
PC15 | 4 45 [ PA12
PDO-OSC_IN | 5 44 /1 PAN1
PD1-OSC_OUT | 6 43 1 PA10
nRST | 7 42 ] PA9
PcO | 8 LQFP64 41 T PA8
PC1 ] 9 40 1 PC9
PC2 | 10 39 |3 PC8
PC3 | 11 38 —/1 PC7
VSSA [ 12 37 1 PC6
VDDA ] 13 36 1 PB15
PAO-WKUP | 14 35 1 PB4
PA1 [ 15 34 ] PBI13
PA2 | 16 33 ] PB12
NEIIRIIAIJILERRITISAS
Juutuuuuuutiuuuyu
RS FRRF088p¥g5¢28
551172
& 3. LQFP64 5|i 5%
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o
Dwmoogr\comvcoﬁi
SeRRRPRRREEE
IninininininiNINININIn]

ST 223 LT T LTHRABA
PD7 | 1 P 36 1 PD3
PC13 [ 2 35 ] PD2
PC14 [ 3 34 1 PA13
PC15 ] 4 33 [ PA12
PDO-OSC IN [ s 32 1 PA11
PD1-OSC OUT [ 6 LQFP48 31 1 PA10
nRST [ 7 30 1 PA9
VSSA [ 8 29 ] PAS8
VDDA [ 9 28 1 PB15
PAO-WKUP [ 10 27 1 PB14
PA1 | 11 26 1 PB13
PA2 [ 12 25 ] PB12
23225882 FAAIN
IRERIRERERIRERARARININE
232958582598
caooaaoaaa@®@@0>s
[E 4. LQFP48 3|f14 7%
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=
O 0 » © 9 ~n © v ¥ o =2 I
Q [2] o [as] o [as] 5] 2] [as] [as] < <
> > o o m o o o o o o o
SR R A R A R A R
% N © i ¥ @ 4 8 @
- < < < < < < < < (]
PD7 | | PD3
PC13 . ‘I po2
PC14 | | Pa13
PC15 PA12
PDO-OSC_IN | 5 | Patt
PD1-0SC_OUT | 7;,: QFN48 7 pato
nRST | pao
vssa | 8 I Pas
g .
VDDA | EXpOSGd Pad |PB15
110 -
PAO-WKUP | I peia
1L -
PAT| | PB13
12 ]
PA2
= ™M™ < n o ~ [ee] (o)) o — o~ - PB12
— — i i — — — o o o
TN TR
2 3 22 23 0@ g T
o o o o o o o o ga gg VSS

077902

5. QFN48 5|9 %
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S 838cpgB8E Bz

INIRININININININInIn

I 2 9 373 2 8385 8 8 3
D711 @ 33 [ JPA14
PC13[ ]| 2 32 |PA13
PC14[ | 3 31 JPA12
PC15[ | 4 30 _1PAT1
PD0-OSC_IN[| 5 LQFP44 29 [ |PA10
PD1-0SC_OUT[| 6 Q 28 [ 1PA9
nRST[ | 7 27 [ ]PA8
VSSA[_| 8 26 |PB13
VDDA 9 25 |PB12
PAO-WKUP[ |10 24 ]vDD
PA1L |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

99997

6. LQFP44 S|4 %5
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VSS

]

BOOTO

PA15

30 | ] PB7
29 [ ] PB6
28 [ ] PB5
27 [ ] PB4

26 PB3

vDD [ | [ ) 24 ] PA14
PD0-OSC_IN 23 | ] PA13
PD1-OSC_OUT [ 22 | ] PA12
nRST [ | 21 [ ] PAM
LQFP32
VDDA [ 20 [ ] PA10
PAO-WKUP [ 19 | ] PA9
PA1 [ 18 [ ] PA8/PB2
PA2 17 [ ] VDD
o 2 - 89 9 ¥ v ¥
232258588
[ o W« W c Mo W o W o ‘Q
7. LQFP32 3| Bi5 7
BOOTO | 1 20 [—1 PA14
PD0-OSC_IN | 2 19 —3 PA13
PD1-OSC_OUT | 3 18 [— PA10
nRST ——| 4 17 — PA9
vDD — 5 16 — VDD
TSSOP20
PAO-WKUP ——| 6 15 —31 VSS
PA1 | 7 14 1 PB1
PA2 —| 8 13 [ PA7
PA3 | 9 12 [— PA6
PA4 —| 10 11 — PA5
€] 8. TSSOP20 3|HI5 %
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F 4. 5IHENX
Gl Bt
LQFP| LQFP| QFN | LQFP| LQFP| TSSOP| 3|fi&# | K& O VO B F )| XIhRe | wEMKHThEE MinThek
64 48 48 44 32 20
TIM3_CH1
1 1 1 1 - - PD7 110 FT PD7 COMP2_INP
TIM17_CH1 -
TIM2_CH1
2 2 2 2 - - PC13 I/O FT PC13 COMP2_INM
_ETR -
3 3 3 3 - - PC14 11O FT PC14 TIM2_CH2 COMP3_INP
4 4 4 4 - - PC15 /O FT PC15 TIM2_CH3 COMP3_INM
TIM1_CH1N
2C1_SDA
PDO
5 5 5 5 2 2 /O FT PDO UART1_TX -
OSC_IN
SPI1_MOSI
COMP2_OUT
TIM1_BKIN
I2C1_SCL
PD1 UART1_RX
6 6 6 6 3 3 110 FT PD1 -
0SC_OuT SPI1_MISO
SPI1_SCK
COMP3_OUT
7 7 7 7 4 4 nRST /O FT Reset - -
8 - - - - - PCO /O FT PCO TIM8_CH1 -
TIM8_CH1N
9 - - - - - PC1 110 FT PC1 -
TIM8_CH2
SPI2_MISO
10 - - - - - PC2 110 FT PC2 TIM8_CH2 -
TIM8_CH3
SPI2_MOSI
1 - - - - - PC3 I/O FT PC3 TIM8_CH2N -
TIM8_CH1N
12 8 8 8 16 15 | VSSA S - VSSA - -
13 9 9 9 5 5 VDDA S - VDDA - -
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LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

TSSOP
20

Gl

#em )

/0 B85 @

FEIhke

AR R ThRE

FHmzhRk

14

10

10

10

PAO
WKUP

I/0

TC

PAO

UART2_CTS
TIM2_CH1_ETR
TIM14_CH1
COMP4_OUT

ADC1_VIN[O0]

15

1

1

1"

PA1

1/0

TC

PA1

UART2_RTS
TIM2_CH2
TIM1_CH2

ADC1_VIN[1]

16

12

12

12

PA2

I/0

TC

PA2

UART2_TX
TIM2_CH3
TIM1_CH2N
COMP5_OUT

ADC1_VIN[2]

17

13

13

13

PA3

110

TC

PA3

UART2_RX
TIM2_CH4
TIM1_CH3

ADC1_VIN[3]

18

PD4

1/0

FT

PD4

SPIM1_MISO

SPI1_MOSI

TIM8_CH3
TIM8_CH2N
COMP1_OUT

19

PD5

I/0

FT

PD5

SPI1_MOSI

SPI1_MISO
TIM8_CH3N
COMP2_OUT

20

14

14

14

10

10

PA4

I/0

TC

PA4

SPI1_NSS

SPI1_SCK
TIM1_CH3N
TIM14_CH1

OP1_INP
ADC2_VIN[4]
ADC1_VIN[4]

21

15

15

15

11

11

PAS5

I/0

TC

PAS5

SPI1_SCK
SPI1_NSS
TIM2_CH1_ETR

OP1_INM
ADC2_VIN[5]
ADC1_VIN[5]
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Bl B
LQFP| LQFP| QFN | LQFP| LQFP| TSSOP| 5Ifi&# | K% | 1o B8 F @| EThEe | WEKERATIR FH-InTh &g
64 48 | 48 | 44 32 20
SPI1_MISO
TIM3_CH1 COMP4_INP3
TIM1_BKIN COMP5_INP3
22 16 16 16 12 12 PA6 /0 TC PA6 TIMB_BKIN OP1_OUT
TIM16_CH1 ADC2_VIN[6]
COMP4_OUT ADC1_VIN[6]
SPI1_MOSI
TIM3_CH2
TIM1_CH1IN
23 17 17 17 13 13 PA7 /0 TC PA7 TIM8_CH1N ADC2_VIN[7]
TIM14_CH1 ADC1_VIN[7]
TIM17_CH1
COMP5_OUT
UART2_TX
24 - - - - - PC4 /0 FT PC4 TIM3_CH1 -
SPI1_MOSI
UART2_RX
25 - - - - - PC5 /0 FT PC5 TIM3_CH2 -
SPI1_MISO
TIM3_CH3 OP2 INP
26 18 18 18 14 - PBO /0 TC PBO TIM1_CH2N ADcz__\”N[g]
TIM8_CH2N | ADC1_VIN[8]
TIM14_CH1
TIM3_CH4 OP2 INM
27 19 19 19 15 14 PB1 /0 TC PB1 TIM1_CH3N ADCZ__WN[Q]
TIM8_CH3N | ADC1_VIN[9]
TIM2_CH3
COMP4_INP2
CSM_CH1_ COMP5_INP2
28 20 20 20 18 - PB2 /0 TC PB2 RX OP2_OUT
ADC2_VIN[10]
ADC1_VIN[10]
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El): ot

LQFP
64

LQFP
48

QFN | LQFP
48 44

LQFP
32

TSSOP
20

Gl

#em )

/0 B85 @

FEIhke

AR R ThRE

FHmzhRk

29

21

21 21

PB10

I/0

TC

PB10

12C1_SCL
TIM2_CH3
CSM_CH2_
TXRX
SPI2_SCK

COMP4_INP1
COMP5_INP1
OP3_OUT
ADC2_VIN[11]
ADC1_VIN[11]

30

22

22 22

PB11

1/0

FT

PB11

12C1_SDA
TIM2_CH4

OP3_INM

31

23

23 23

16

15

VSS

VSS

32

24

24 24

17

16

VDD

VDD

33

25

25 25

PB12

I/0

TC

PB12

SPI2_NSS
SPI2_SCK
TIM1_BKIN
SPI2_MOSI
SPI2_MISO

OP3_INP
COMP4_INMO
COMP5_INMO

34

26

26 26

PB13

I/0

TC

PB13

SPI12_SCK
SPI2_MISO
TIM1_CH1N

SPI2_NSS
SPI2_MOSI

12C1_SCL
TIM17_CH1

ADC2_VIN[3]

35

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
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LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

TSSOP
20

Gl

#em )

/0 B85 @

FEIhke

AR R ThRE

FHmzhRk

38

PC7

I/0

FT

PC7

TIM3_CH2
TIM8_CH2
TIM2_CH1_ETR
SPI1_SCK

39

PC8

1/0

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

PA8

I/0

TC

PA8

MCO
TIM1_CH1

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

43

31

31

29

20

18

PA10

I/0

TC

PA10

TIM17_BKIN
UART1_RX
TIM1_CH3

UART1_TX
12C1_SDA

TIM16_CH1

ADC2_VIN[O]

44

32

32

30

21

PA11

1/0

TC

PA11

UART1_CTS
TIM1_CH4
TIM1_CH3

TIM2_CH1_ETR
12C1_SCL
TIM1_BKIN

COMP4_OUT

COMP5_INPO
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LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

TSSOP
20

Gl

KA (D

/0 B85 @

FEIhke

AR R ThRE

FHmzhRk

45

33

33

31

22

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

19

PA13

1/0

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

20

PA14

I/0

FT

PA14

SWDCLK
UART2_TX
COMP1_OUT

50

38

38

34

25

PA15

I/0

FT

PA15

SPI1_NSS
UART2_RX
TIM2_CH1_ETR
SPI2_SCK
SPI2_MOSI
SPI2_MISO
TIM1_CH1N
TIM1_CH3N

51

PC10

1/0

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
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LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

TSSOP
20

Gl

#em )
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FEIhke

AR R ThRE

FHmzhRk

53

PC12

I/0

FT

PC12

UART1_TX
SPI2_SCK
SPI2_MISO
SPI2_MOSI
SPI2_NSS

54

PD6

1/0

FT

PD6

TIM3_ETR
TIM1_CH3N
TIM1_CHA1
TIM1_CH1N
COMP3_OUT

55

39

39

35

26

PB3

I/0

FT

PB3

SPI1_SCK
TIM2_CH2
TIM1_CH2N
TIM1_CH3

56

40

40

36

27

PB4

I/0

FT

PB4

SPI1_MISO
TIM3_CH1
TIM17_BKIN
TIM1_CH3N
TIM1_CH2N

57

41

41

37

28

PB5

1/0

FT

PB5

SPI1_MOSI
TIM3_CH2
TIM16_BKIN
TIM1_CH1
TIM1_CH2

58

42

42

38

29

PB6

I/0

FT

PB6

UART1_TX
12C1_SCL
TIM16_CH1N
TIM1_CH2
TIM1_CH1N

59

43

43

39

30

PB7

I/0

FT

PB7

UART1_RX
12C1_SDA
TIM17_CH1N
TIM1_CH3
TIM1_CH1

60

44

44

40

31

BOOTO

BOOTO
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5| BI4wHg
LQFP| LQFP| QFN | LQFP| LQFP| TSSOP| 5|ji&# | 2% O yOo B F | Xohfe | WEKERThEE M nzhRE
64 48 48 44 32 20
UART1_RX
I2C1_SCL
61 45 45 41 - - PB8 1/0 FT PB8 TIM16_CHA1 COMP1_INP
TIM1_CH1
TIM3_CH2
UART1_TX
12C1_SDA
62 46 46 42 - - PB9 1/10 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. =%, O=%H, S=HE, HiZ="rmH
2. FT: 52 5V, al%i A VDD A1 5V 2 [a| {1155
TC: #5310, F N5 SAE L VDD Hi &
= 5. PAimOIheEE
Pin
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1_ TIM14_ | COMP4_
PAO - UART2_CTS - - -
ETR CH1 ouT
PA1 - UART2_RTS TIM2_CH2 | TIM1_CH2 - - - -
COMP5_
PA2 - UART2_TX TIM2_CH3 | TIM1_CH2N - - -
ouT
PA3 - UART2_RX TIM2_CH4 | TIM1_CHS3 - - - -
PA4 | SPI1_NSS | SPI1_SCK - TIM1_CH3N| TIM14_CH1 - - -
TIM2_CH1_
PA5 SPI1_SCK SPI1_NSS - - - - -
ETR
COMP4_
PA6 | SPI1_MISO| TIM3_CHA1 TIM1_BKIN | TIM8_BKIN - TIM16_CH1 -
ouT
COMP5_
PA7 SPI1_MOSI| TIM3_CH2 TIM1_CH1AN| TIM8 CH1N| TIM14_CH1| TIM17_CH1 -
ouT
PA8 MCO - TIM1_CH1 - - - - -
PA9 - UART1_TX | TIM1_CH2 | UART1_RX | 12C1_SCL MCO - -
TIM17_ TIM16_
PA10 UART1_RX TIM1_CH3 | UART1_TX | 12C1_SDA - -
BKIN CHA1
TIM2_CH1_ TIM1_ COMP4_
PA11 - UART1_CTS TIM1_CH4 | TIM1_CHS3 12C1_SCL
ETR BKIN ouT
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Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM8_ COMP5_
PA12 - UART1_RTS | TIM1_ETR | TIM1_CH3N| TIM2_CH2 | 12C1_SDA
BKIN ouT
COMP2_
PA13 SWDIO - - - - - -
ouT
COMP1_
PA14 | SWDCLK UART2_TX - - - - -
ouT
TIM2_CH1_ TIM1_ TIM1_
PA15 | SPI1_NSS UART2_RX SPI2_SCK | SPI2_MOSI| SPI2_MISO
ETR CH1N CH3N
% 6. PBixOTheEEH
Pin
AF0 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_CH1IN
PB7 | UART1_RX| [2C1_SDA | TIM17_CH1N - - - TIM1_CH3 | TIM1_CH1
PB8 | UART1_RX| 12C1_SCL | TIM16_CH1 | TIM1_CH1 - - TIM3_CH2 -
PB9 | UART1_TX| 12C1_SDA | TIM17_CH1 - - SPI2_ NSS | TIM3_CH3 -
CSM_CH2_
PB10 - I2C1_SCL TIM2_CH3 - SPI2_SCK - -
TXRX
PB11 - 12C1_SDA TIM2_CH4 - - - - -
PB12 | SPI2_ NSS | SPI2 SCK | TIM1_BKIN | SPI2_MOSI| SPI2_MISO - - -
PB13 | SPI2_SCK | SPI2_MISO | TIM1_CH1N | SPI2_NSS | SPI2_MOSI| 12C1_SCL | TIM17_CH1 -
PB14 | SPI2_MISO| SPI2_MOSI | TIM1_CH2N | SPI2_SCK | SPI2_NSS I2C1_SDA - -
PB15 | SPI2_MOSI| SPI2_NSS | TIM1_CH3N | SPI2_MISO | SPI2_SCK - - -
#z 7. PCiwANEEE 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 -
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Pin
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PC5 - - - UART2_RX - TIM3_CH2 SPI1_MISO -
PC6 - TIM3_CHA1 - TIM8_CHA1 - TIM3_CH3 SPI1_NSS -
TIM2_CH1_
pPC7 - TIM3_CH2 - TIM8_CH2 - SPI1_SCK -
ETR
PC8 - TIM3_CH3 - TIM8_CH3 - TIM2_CH2 - -
PC9 - TIM3_CH4 - TIM8_CH4 - TIM2_CH3 - -
COMP5_
PC10 | UART1_TX - - SPI2_MISO | SPI2_SCK SPI2_NSS SPI2_MOSI
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 -
< 8. PD imOLhEEER
Pin
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
COMP2_
PDO | TIM1_CH1N| 12C1_SDA - UART1_TX - SPI1_MOSI| SPI1_MOSI
ouT
COMP3_
PD1 | TIM1_BKIN I2C1_SCL - UART1_RX - SPI1_MISO| SPI1_SCK
ouT
PD2 - I2C1_SCL - - - SPI1_NSS SPI1_NSS -
PD3 - 12C1_SDA - - - SPI1_SCK | SPI1_MISO -
COMP1_
PD4 | SPI1_MISO| SPI1_MOSI - - - TIM8_CH3 | TIM8 CH2N
ouT
COMP2_
PD5 | SPI1_MOSI| SPI1_MISO - - - - TIM8_CH3N
ouT
COMP3_
PD6 - TIM3_ETR - TIM1_CH3N - TIM1_CH1 | TIM1_CH1N
ouT
PD7 - - - - - TIM3_CH1 | TIM17_CH1 -
F+ 9. LLEREE 1/2/3 BN iE O
Y
INP INM ouT
s
COMP1 PB8 PB9 PA14/PD4
COMP2 PD7 PC13 PA13/PD0/PD5
COMP3 PC14 PC15 PD1/PD6

www.mm32mcu.com

27171


http://www.mindmotion.com.cn/

SIBE X

< 10. LIRSS 4/5 N iH O

DS_MM32SPIN2x_p_Ver1.15

- iu|
INPO INP1 INP2 INP3 INMO INM1 INM2 INM3 ouT
P
PAO/
COMP4 PD3 PB10 PB2 PAG PB12 PA8 PD2 CRV PAG/
PA11
PA2/
PA7/
COMP5 PA11 PB10 PB2 PAG PB12 PAS PA12 CRV
PA12/
PC10
= 1. BERARSEMARE RO
Y
- INP INM ouTt
BEBKER
OP1 PA4 PAS5 PAG
OP2 PBO PB1 PB2
OP3 PB12 PB11 PB10
OP4 PB15 PA8 PA9

E: PB2 A= PA8 &£ /1 —/~ GPIO 4k :

1. 4o RX E 1% GPIO #A a3 i 2h ik, PB2 & X EmAR il AR K, PA8 % BL E M AE i AN AE

X

2, 4 R#E3% GPIO A B34 % i F ADC1_CH10/ADC2_CH10 ¥ A3 4, % GPIO =T ¥A

AL E PB2 A= PA8 ARXT 2 49 5| e £ o ft
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10k ds AR
& 12. FhifRRE

)sE°3 E R KA s 4

0x0000 0000 - 0x0001 FFFF 128 KB LI, AR
SRAM £ #i T BOOT MM &

0x0002 0000 - 0x07FF FFFF ~128 MB Reserved
0x0800 0000 - 0x0801 FFFF 128 KB Main Flash memory

Flash 0x0802 0000 - Ox1FFD FFFF ~256 MB Reserved
Ox1FFE 0000 - Ox1FFE O01FF 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 1 KB System memory
Ox1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - Ox1FFF 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 07FF 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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B % b5 K in~ 4
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 O3FF 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 ADCA
0x4001 2800 - 0x4001 2BFF 1KB ADC2
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
0x4001 3000 - 0x4001 33FF 1KB SPI1

APB2 0x4001 3400 - 0x4001 37FF 1KB DBGMCU
0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3C00 - 0x4001 3FFF 1KB COMP
0x4001 4000 - 0x4001 43FF 1KB TIM14
0x4001 4400 - 0x4001 47FF 1KB TIM16
0x4001 4800 - 0x4001 4BFF 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 3KB Reserved
0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3KB Reserved
0x4002 2000 - 0x4002 23FF 1KB Flash #: 11
0x4002 2400 - 0x4002 FFFF 55 KB Reserved

AHB 0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x4003 07FF 1KB HSQRT
0x4003 0800 - 0x47FF FFFF ~127 MB Reserved
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 O7FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0COO - 0x4800 OFFF 1KB GPIOD
0x4800 1000 - OX5FFF FFFF ~383 MB Reserved
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5 | s

LR

5.1 K &4

BRARRFHI UL, AT U AR LA Vss JudkitE

511 S/MFMmKE
BRAERE DI, R KSR R TR IR B Ta = 25°C, Vpp = 3.3V FHAFHINNK.

51.2 #EHE

BRI, SO T Ta = 25°C Fl Vpp = 3.3V, X EEHi A H T 1HE Sk
2

5.1.3 AL
BRARRRHI DI, LY il 26 OO T it S i R 2 K.

51.4 fHiEHBE
L 3] RIS RN 0 R R T I

C =50 pF

— L

[ 9. SIMEISAE ST

51.5 SIBRARE
10 LA\ R A R TR
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984785

10. SIBMMAHEE

51.6 HEFR
(EER a7 T P N <
VDD
T VDD e
17213 [j s §
i i O HL R
i 1/O ¥y | | CPUHT
5x100nF —— e L 4 {§§ HLEAAE (i
+1x4.7yF " Py
VSS i
11213 =3
VDD
I VDDA L, |
LL
UL %
10nF+1uF —— ADC . €ir 7N
PLLEE)
VSSA

806384

B 1. fEFR

51.7 BREHFENR
S I LR RE R I 2R T T
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Iop

Vop

-
17 .

- 0

12. BRIHFENER R

5.2 B¥mATEME

INE S L B scqer ARG “ Aaxt 4L RBUEE” 5113 (& 13, & 14, £ 15) R4 HME,
I RES PR AR AR . X R G Y B AR I BT, TR AN RAE IR T 4%
PR DIREVERRAE TR . SRR AR OB S T 2 mi s A i vl 524 .

*® 13. IR

iz iR B/ME BRME L Vivg
AP E (B Vopa
Vop - Vss -0.3 55
Vssa)® v
v 1E 5V ZZ B W M EE @ Vss - 0.3 55
" FEILE B L L @) Ves - 0.3 55
| & Vooyl AFMLE G| (Bl R 2 50 v
m
[Vssx — Vssl AR BRG] 2 (A () R 22 50

1. BT HIE (Vob, Vooa) A1 (Vss, Vssa) F1 A Z0AR 25 J4E 52 B A ES Fo VG Y B it He
/\é}ﬁi:o
2. WLAIRLZEAE Vin FIECRE . A RRFIIBENEREREER, S TE.

*® 14, BIRERE

Fin=) iR BAXE | $AL
lvop 233 Vop/Vopa HLIFZR 1) BT (R HLiR) ) 120
lvss 20 Vg HIZR I SL IR (0 H HLA) @) 120 A
o AR 1O Fndzs il 5] 4 v v 20
AR 1/O Frdzs il 5] b o i H -18
Iingpiny @@ NRST 5] 7N B +5 mA
Inueiny @@ | HSE [ty OSC_IN 3| 1 LSE f¥) OSC_IN 31BN | 5 mA
linucpiny @ ® FoAth 5] BN B @) +5 mA
2 lingeiny© BT 11O Anfs 5] L siE N i © 125 mA
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CAESCVFRIVEE A, BT £ (Voo Vopa) AHEHE (Vss Vssa) 51 IRIA TR 26 4% 21 41

#8 FL YR

- SRR AR L AL A 22 A P A 1O AR 5B, e e PR — € AN REAE 275 i 51 AL

LQFP =52 (1PN 152 F Y 5| R0 ) /4

- RITEN RS T AR e .
L IXEE /O BEEIEREN, HNH R TR E R ER A S KA IERTEN
. B VN> Vopa B, &P IERENER: 2 VN < Vss B, 277 RIANENEBR. A5

HEH Iy PNy -

- AN RN AAAEEN BT, Slingeiny FIERRE ST 1EFTEN R EA B

it (BFIHE) BOZEXHEZ AN

%= 15. RE4FM

Vs iR BAE By
Tste A7 P Y -45 ~ 150
T, KSR E 125
5.3 T{E&%H
5.3.1 BERI{EEHE
= 16. BRAITIERH
P E 2 %M B/ME BAE L:-Viv4
froLk N5 AHB I g 2 0 96
freLki W APB1 B AR 0 fhelk MHz
freike WS APB2 IR i 0 freik
Vop FrAE TAER & 2.0 55 \Y
ML ER > TAF B
A8 ADC) 20 >0
VDDA(1) ( ‘JZ‘@?'@ VDD *HEJ \%
ML ER > TAF B
25 55
(ffH ADC)
T LR Th85°C KT RFEEL -25 85 o
A A (TN FENL @ 25 105

1. W Ta BUK, HE Ty A Tima(E R 5.1), M RVFE K Pp $UH.
2. ERURKIZIFRFEBAHPRE T, RE Ty M Tymax(Z WA 5.1), Ta ATLY ERIXNE

il o

5.3.2 FHMEBRETESSE

TRPE RS ERAE B TR R TS 0 .
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Zins) ¥ &M B/ME BXE By
tvop Vvoo LTV Ta =25°C 500 = uSIV
Vvop T FRI# A 300 00
5.3.3 NS FBIFEHRREE
TERPEHSHTERIER 165 IPAER N Vpp i i Sl .
< 18. N E L FNe FITHIR SRR
Ziincs S8 F1 BAME | HBE | BKE Ber
PLS[3: 0]=0000( I F#) 1.82 \Y,
PLS[3: 0]=0000( T F£#T) 1.71 \Y,
PLS[3: 0]=0001(_hF#F) 2.12 \Y,
PLS[3: 0]=0001(F [%#¥) 2.00 \Y
PLS[3: 0]=0010( |- FHif%) 2.41 Vv
PLS[3: 0]=0010( F[4¥%) 2.30 Vv
PLS[3: 0]=0011( E7H%) 2.71 Vv
PLS[3: 0]=0011(F &%) 2.60 Vv
PLS[3: 0]=0100(_LFt#¥) 3.01 \Y;
TR L PLS[3: 0]=0100( T F£#) 2.90 \%
) PLS[3: 0]=0101(_LTH#Y) 3.31 \Y,
Vevp For il 25 (1) HL P .
- PLS[3: 0]=0101(FF£#T) 3.19 \Y,
PLS[3: 0]=0110( F-7H%) 3.61 Vv
PLS[3: 0]=0110( F F4¥%) 3.49 Vv
PLS[3: 0]=0111( 7+ 3.91 Vv
PLS[3: 0]=0111( F[4¥%) 3.79 Vv
PLS[3: 0]=1000( I THi%) 4.21 Vv
PLS[3: 0]=1000( T F&i%) 4.09 Vv
PLS[3: 0]=1001(_LF#F) 4.51 \Y,
PLS[3: 0]=1001( T K&i%) 4.39 Vv
PLS[3: 0]=1010(_F#%) 4.81 \Y
PLS[3: 0]=1010( F[4¥%) 4.69 Vv
Vevbhyst'? PVD B3 110 mV
EHAmERE FRENY 1.63(1 1.66 1.68 \%
VpoRr,/PDR -
for R L ETtiy 1.75 %
VppRnys? PDR JR# 90.9 mV
Trstrempo® S ALFFELIN [A] 0.61 ms

1. 77 R e VT ORAIE 2 BN IEUE Veor /pDR «
2. WIBCHRIE, AR .

E: B4R R 6N & ok AR L (POR £42) 2] A 7 & A AR i IR 5 — & 454 e it 2] o
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5.3.4 {tEEHRIFH

LI FE A 22 R B MR [ 25 1 25 T, B 2 MO0 [ 256045 T AR FJE . BRBEIREE L 1/O 5]
BRSO E . TR 1O MBI . TR e A7 0 B B DA
17 AT 5%

AT T B AT T 0 R B (L, AR AEPT — BRI 4D,

RAKHRIER

b 2T B4 A

« FTA 1O 5 ERA T A, FEER R — NS E—Vpp 5K Ves (L 51#K)-

o FTA RISNARAE T ORPDIRAS,  BRARRR UL o

o NAEAERERS U7 ) i R HE 2 fuoik AUSIEE (0 ~ 24 MHz B2H 0 NS5, 24 ~ 48
MHz By 1 ANEREE I, 48 ~ 72 MHz B 2 MEFREEI, 72 ~ 96 MHz By 3 M55
R 3A).

s FEATHEETJE . [IFBANEIT: focikt = fHolk .

W AT A L MAL R B AP e S R M AT IR E .

& 19. FNAFIEX THARMT KB TERE @

Kt
e % # ® A
Ta=25°C
SR LS, Vop = 3.3V, 0

IDD

UL RN LA

LPDS = 0(PWR->CR bit 0)
SRR HEA LR, Vop = 3.3V, 46 A
LPDS = 1(PWR->CR bit 0) '

FEHURE N LA ARG, Vop = 3.3V 0.4

1. BORMERAE Ta = 25°C 153
2. AR H, AR, 10 RE NN .

BRI TR
MCU %&b+ Nk &1 F -

« IR O 5 E AL TG, RS AN FRAHBT F—Vpp 8 Ves(LH1#).

o FTA BISMEARAL T oG PAIIRAS, BRARSRRI U .

o RAFAFAE AR U5 1) B () A 2E B fucie M98I% (0 ~ 24 MHz By 0 M54, 24 ~ 48
MHz B 1 NS, 48 ~ 72 MHz By 2 ANERFEHE, 72 ~ 96 MHz 24 3 M4
Fe ).

o PREEIR AN Vpp At L R 2651 T3 16

o FRATEINAESE o UIFEIMERT: feoikr = frolk o

E: AR LIPAR B 4 A0S B M AT K E .
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#* 20. BITEA THRKBEIAIHERE, BURLCERBAARNESET

JEUE O
Fia=2 28 FA fucik i: V7o
WREFTEAR @ | EHFAEIME
96MHz 26.23 15.2
72MHz 20.52 12.19
48MH 14.71 A
oo | EATHR R MBS Y| Ah e @ 8MHz 9.13 mA
36MHz 11.76 7.58
24MHz 6.158 1.544
8MHz 2.176 0.962
1. LR RTE Ta = 25°C. Vpp = 3.3V BFRE 3],
2. ARy 8MHZ, 24 fuclk > 8 MHz InF /3 i PLL.
= 21. BREX TR XEREFE, RIBEITE flash &
HIUE (O
ﬁ% ?ﬁ %ﬁ: fHCLK ‘éﬁ
HEFAENR @ | XRMFEIE
96MHz 30.6 15.7
72MHz 23.9 12.5
oo | BEIRHLS RG] sbEme ) | SO 7 508 mA
36MHz 13 7.32
24MHz 9.51 6.15
8MHz 3.51 2.24

1. MRS Ta = 25°C. Voo = 3.3V IR
2. &I‘ELIKHQL%EF?‘:’ 8MHz, %4 fHCLK > 8 MHz EH')_EL;FQ PLL.

RSN
PO L AMALG AL FE 51 T32 22 MCU B A A T

« BT VO SIBERAE TH A, JREZE— AT E—Vpp 5 Vss (L 11#).
© FTA RSN TR IR, BRARRS 3BT .
o 4 R A BUE R R R R AR T AR

— KU S BRI B

- FUUFJa — AL B
o BRI Vpp L HR R AES TR 16.

& 22. AEIMERIRIRIERE (Y

25 °C IR . 25 °C B8
WEM B <12 WEA BARY
HiTh#e Bh#e

TIM2 0.99 ADC 1.03

APB1 TIM3 1.00 SPI 0.99
mA APB2 mA

12C 0.99 UART1 0.52

APB2 TIM14 1.02 GPIOA 0.53
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NS 25 °C Rt . WEAE 25 °C B Ef .
Bh#e BTh#e
TIM16 1.02 GPIOB 0.53
APB2 TIM17 1.02 mA APB2 GPIOC 0.53 mA
TIM1 0.99 GPIOD 0.53

1. fucik = 96MHz, faps1 = frcik/2, fapsz = frok, TEAIME BT 4 R ECHBRIME -

5.3.5 SMERETENELFE

R B SMEBIRSH IR = A AR SR B
R O MR P — B SR B SIS BRI P i e P A3

TAEA
< 23. SIRIMNEBA PR SRR
#e 2% A BAME HARE BRXHE Bor
fHsE_ext F P 4R ATz (D 2 8 24 MHz
Vhsen OSC_IN i X\ 5| i & T B 0.7Vop Voo \4
VHseL OSC_IN i\ 5| & T HL Vss 0.3Vpp Y,
tw(HsE) OSC_IN 7 a AR it ) (D 16 ns
ti(Hse) OSC_IN _F-fgrspa () 20 ns
tecse) OSC_IN TR ) (1) 20 ns
Cin(HsE) OSC_IN # AN (D 5 pF
DuCy se) 2L 45 55 %
I OSC_IN % N FLf Vss < Vin < Voo +1 HA

1. BB RIE, AEL il

VHSEH
90%

10%
VHSEL

b e fHSE_ext |OSC_IN Sf I

B -

13. SRR B IR B0 32 e Y e [
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FEE AN B (HSE) 7T BUEFH — AN 2 ~ 24MHz (F) G AR VE IR 354 BRICI 4R 38 77 2 o AT BT
IS B R TR TR PSR AN RTC T, W SR SRR B AR . 1
JSEFH R, TR A AN 7 R A AUR AT e FEUT IR o 1O SR, DA/ HE O SO Bl
FRERS Al AR MIEIEIRG RS E (P B3 KEESE), B AR RE 7.

% 24. HSE 2 ~ 24MHz #5558 45 (D@

Fine2 2H s i B/ME HRIE BAE Bfr
fosc.in P37 2R AR 2 8 24 MHz
Rr S L BH 1000 k2

Cui/ SRR A B P A R N Y A
Rs = 300 30 oF
C® HFATBET (Rs)™®
Vpp = 3.3V
I2 HSE K3/ Hi it VN = Vss 4.5 mA
30pF 13k
gm R an s 2 JE3) 8.5 mA/V
tsuse) ® Ja B [A] Voo ZFEM 2 ms

1. WEIRE BRI SR B A P R RS G 4

2. MG L, AEAF IR,

3. X Cuq A1 Cro» VR Dy NI M BETH 1 (S48 {5 9)5pF ~ 25pF 2 [H]
FIEEN A AR, JRRREAT & ZR AR A B RS . 18 CLy M CLp AAMIRZHL. Sk
g T IE L Crq A Crp MR ATAL G4 U A I S . fE3EFF CLy A1 Crp 1, PCB
A MCU 51 I A BTN %5 FEAE A (AT LURHLI AT 51 JAl 5 PCB AR ¥T L% 4% 10pF Aiit).

4. ARXEARE Re HRBHAE,  BEHE AT LU IEE Go A2 MR A 552N o FH IR i 25 1 1 4R i DR 3,
TR IRBE T 7 A A I Al B 2R AR A 2R TR (B, IR MCU & N IR 55 3]

MRIRES, BOH R EHER A M S k.

5. tsunse) AE/A BIINTIE], 2 MNERAFEERE HSE JTAAMIE, B2 2132 K 8MHz 4k3% X B
I T) o IXANBUE AL — AR UER) S AR ES LI EAF 2, &R RE I A A3 e A AS [RD

LA N
R T B
I IR s
S. o cu
BRI OSC_IN fuse
I l ‘ |>
/ \ J e
8MHz =R H L
ing| A L et
N\
L / R L osc_out
cL2

T R=510KQ R, =5100

860676

14. £/ 8MHz & iFry R N F
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R RS O AR AN B R AT Sl AR SR AR I A 2.

BRI (HS) #5558
% 25. HSI 5% =845E (V@
iR ¥ M BAME HAUE BXE Bpr
frsi A 48 MHz
ACCps) HSI 4135 25 1A Ta=25 -1 1 %
tsuns HSI #k % % J5 B (8] 10 us
) HSI &35 2% DAk 200 uA
1. Vpp = 3.3V, Ta=-40°C~ 105°C, FRIAEKEHIEM].
2. HEITHRIUE, AEA= .
{RERAER (LSI) #5525
#* 26. LS| #iHa45E (D
5 28 *MF B/ME HARUE BAMHE Bhr
fisi@ SIES 31 40 75 KHz
tsu(Lsi) @ LSI ¥ 3% # ) Bl # [a] 100 us
loocsn® LS| ¥R %5 DIt 1.1 1.7 pA

1. Vpp = 3.3V, Ta =-40°C~ 105°C, [IEHEmHITE0 .
2. HEGEATEEH, AN,
3. HEIHRIE, AEAEFEFNER,

METhFER IR AR Y e E)

R (e R 18] fE L PN B Bl HSI R e B Bl B A5 38 o M A {6 ) 100 P A 24 I

(R AR 2T 5 «
o« (EHLE U BRI AR 4
o REEMRATII: I At N B BRASE T 58 FH B o

JITA PRI 18] 5 A FHY PS5 P2 A3 vl Pl 5 Je8 ) AR 2 AR A 3

27, {RINFEAR A AR AR R (8]

N ¥ %1 BAE | B
twusteep (" AR AR A = i {8 F HSI #37 2% i) g i 4.2 us
twustop AT 0o HSI $R% #s i PP i < 2us 5 us

HSI 7% #s i EP g < 2us
twusTosy LGRS WA 4 A DG PR R R ) (1] 510 us
< 30us
A PSRRI [ R0 MRS AT 0 22 R P B B — 2R 4R 2
40/71
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5.3.7 PLL %%
RIS HOR AR AN o A T ) AR S AR A 2.

< 28. PLL 4% (D

5 2R BAME HAE BRXHE ¥4
o PLL @A\ Bgh @ 2 24 MHz
- PLL f B8k 5 25 L 40 60 %
feLL out PLL 5 45y H B 4 40 200 MHz
tLock PLL #AH S 8] 100 us

1. BB RIE, AEAE Il

2. FHEFERMMIEAKAEIRE, WTRYE PLL S SRS fou_our 4T RVFE

.

5.3.8 FFiEERIFYE

NEERE

BRAEAE B, BT S HORTE Ta = - 40°C~ 105°C 1431,
% 29. TR AR

Fia= e 24 FA B/ME HRE BAE LA
torog CEOASE T 6 75 s
terase TUAERR A [E] 4 5 ms
tme B PRI ] 30 40 ms
AR 9 mA
Ioo A F LR Hii mA
BERRAE 2 mA
Vprog éﬁ?ﬂji EE}:E 15 V
& 30. INTFTRIESEMMEURREHAR (VR
Fiast M &AM B/ME HRME BAE Hpr
in (5
NEND 20 T
WH)
Ta =105°C 20
trReT R PR A7 IR 1E
Ta =25°C 100
1. HEEEFEEE, AEAFEPIER.
2. PEI RIS AR BN Y N kAT
5.3.9 EMC %4
BB WU A 7 72 i B 5 VR A B i R 1R A7 DU
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Thisets EMS (R i)

LiE 4T — AN R R FR I GBI 1/O 3 N KR 2 4~ LED), WURE Sl in 2 e g T

A BN EHR, LED NERFER T8RRI

o BB (ESD)(IE AT ) BN EIE R BTE 5] E B AR ThRE AN R . X AN
RIF 4 IEC1000-4-2 Hnife

« FTB: £ Vpp Ml Vgs b3 —> 100 pF ) HL 25 it i — AN A2 v He i) ik e (D 7] 0 52
) EEA DR A . X NIHAT A IEC1000-4-4 Frife.

O P RALAT UM R G R IR 4R AT
MR RN T TR XRIET R E XA EMS Z AR BEAT It

% 31. EMS $1t

Frin= 2% A RHIRR
%E Vop i Vss J:ﬁﬁ 100pF VDD=3.3V,TA=25°C,
Veer AN SEINEEs fuck=96MHz. & 2A
TR IR AL K A F B PR IEC1000-4-4

BT AT SRR A LB 2 R 7 1Y 18

{ERAEGILAT EMC (PRALAL, R AE SR MRS IFRBE AT BOZRERLI 2, 470
EMGC 1 fil 15 11 7 S Fi AL PR 41 SRR o

FIE, B PR BAESEAT EMC (AL, IFiEAT 5 EMC A K HIIAER.

LA

R IR TP AT SRR B, s

» BB ORI AR

- WAL

o KRR () 2 A2 85 )

WIERTEY IR IS

1R 2% LIRS 20 (AN E R AR TS B AR), 7T LU A TH7E NRST 3| A—4
1% H PR E SR S E B A —/NERSE 1 BB RO s P SR

LEHEAT ESD MR, 7T LU S P B 5R f H TR BB 7E s b, 24 30 75 AR Sh 1R
HUT7, A 43 T AN A DA 1 A S T AR

5.3.10 x| AE (BS8URMY)

T EARFRGNER (ESD, LU), 45 FR 52 (0I5 73, Stk 4T 388 5 0 8 DA ke o 2 1
L AR 7 T O R

ERER IS (ESD)

LR (— N TE ks 28 U 1 B — R — A A7 ke ) o 8 A R ke A S
BESL AN S5 F gt a] A ARSE (3 1 x(n + 1) BErE ). XA S JESD22-
A114/C101 FrifE,
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L2320
N T VAR BEPERE, T EAE 6 MR LEAT 2 A TLAN AR B

o NRAHIRGIID, SRR ARER A A A
o EREAMEA L FE AT E R VO I N IR

EANIR 54 EIA/JJESD78A £ i Fa bR e Bl bR v

%% 32. MCU ESD %4

75 2% x4 BAE Bhr
Ta=25°C, &
VEsp(HBM) i FRL R L R (AR 6000
JESD22-A114 v
Ta=25°C, ff&y
VEesp(com) ORI (PR AR 500
JESD22-C101
lLu #4135 (Latch-up current) Ta =25°C, #F& JESD78A 200 mA
5.3.11 1/0 g O4%51%
1B S\ 4
BRAERERIU, TR MSECEIZEER 13K NES R . Fram /O s H#2E FE
CMOS.
F< 33. 1/0 B#54F
Fiae) SH x4 B/ME HRIE BAE Bafr
Vi gasin) HANKCHT T CMOS i [ 0.16Vpp 0.2Vpp v
ViHzsin) LN S RS CMOS i [ 0.8Vpp 0.84Vpp Y
ViLgasiiserm) WANICHF R CMOS i 1 0.33Vpp 0.37Vpp Y
Vingei i) BT R CMOS 1 0.58Vpp 0.62Vpp Y
Vhysgrirror | /O VG5 R fil Ak #5 o R R i (D 1.2 3 3.3 Y
Viyscixe | /O B2 Rl R 2% B R I (1 0.5 1.2 14 %
lig NI I @ +1 HA
Rey 55 BH AR ®) Vin=Vss 28.7 36 479 kQ
Rep 55 R PR A bE Vin=Vop 25 31.2 40 kQ
Cio 1/O Sl L2 5 pF

1. HEERRAR AR TT S P IR LR . SRR TR, AFEA IR,
2. WUIRTEAHAR T B S A A EIHE, TR R AT B T R R .
3. bR AN R iz L BH S T A AN R [ L BH R B — AN AT T R PMOS/NMOS SEFL. 1A
PMOS/NMOS F 3¢ HI HLFHAR /N (215 10%).
FTE 110 5 1 #52& CMOS 2 (AHHMEE), eMIRHES R T 2 50™ K1 CMOS T
&
© X Vig:
- W5 Vpp &4 T [2.50V~ 3.08V]; {#H CMOS #51k.
— W% Vpp & [3.08V~ 3.60V]; 1% CMOS.
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* X‘TT V||_:
— fii ] CMOS Hitk.

T ol [ B

GPIO(H FH i N/ Hi ity 1) 7T LA WA B HE 2 78 £20mA B .

EH PRI, 1O JEFEH A ZUERIE IX B B AN BEFE L 5. 275 45 H AR 448 %) B K A0 e M «

« JTA 11O % M Vpp B3R IR EAT, ik MCU £ Vpp E3REU IR KB T R, A
REEI 45 Fe KATE{E vpp o

o BT 11O 3 W 3R Ves Fi B EAT, ik MCU 7 Vss i I KIE 1T H
W, ARG L0t KBUEH vss

Wi E
BrRAFReRI B, RS IS EOR IR A Vop BEHHERT&3R 1619 561215
Fo PrAR 1O i 12 HA CMOS .

=2 2 %A /M BRMHE R:SX v
KSR, M 8 ANSIHFEINTE | CMOS iH, lo = +8mA
Vo™ 0.4 \
e HL R 2V< Vpp < 5.5V
RS, 2 8 ANEIMFEN | CMOS i H, lo = +8mA
Von® Vop-0.4 \%
H LA 2V< Vpp < 5.5V
R, 24 8 AT F B W lo = +20mA
Vo ("® 0.4 \Y;
e R 2V< Vpp < 5.5V
M ST, 2 8 AN B E B lo = +20mA
VOH (2)®3) VDD'0-4 V
HY LR 2V< Vpp < 5.5V

1. R HIR o AR 2R R 45 I A0 i RBUEE, AR Lo MLEAT (T
/O BAANTZHIIA) A REELL lvss o

2. R E R Lo DAURZEIRR T4 I X I KBUEE, FIN Lo HIEAM (T
/O AN 2 1 JAll) AL lvpp -

3. HZRE PG, AEAF A,

W 3R
1A SRR 058 SURVBLAE9) HI7E ) 1509 3543 th
GRARREMIBE, % 3551 th 102 BOR MR BER S Ak el BT 42 1300 HE IR 1981,

3 35, MIANMH R TRERE (D)

MODEXx[1: 0
R I 5% Py BME B s
REE
CL=50pF,
00 fmax(IO)out %ﬁ5ﬁ$ @ 2 MHz
Vpp=2V~5.5V
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WOPEAL 011 g ¥ bt BME Bokf shy
> N
FEE
LR M <] C.=50pF,
00 tiio)out X 125 ns
‘FE%ZZHTJ‘IEH VDD=2V~5.5V
R E m PR CL=50pF,
00 tr1o)out X 125 ns
b Fr A Vpp=2V~5.5V
o C_=50pF,
10 fmax(IO)out BRI @ 20 MHz
Vpp=2V~5.5V
LR M <] C.=50pF,
10 trio)out X 25 ns
‘FE%Z:HTJ‘IEH VDD=2V~5.5
R S P CL=50pF,
10 traoyout X 25 ns
J:}I‘BTJ-IEH VDD=2V~5.5
C.=30pF,
1" fmax(IO)out B%ji*fﬁ$ @ 50 MHz
Vpp=2V~5.5V
C|_=50pF,
" fmax(IO)out %ﬁiﬁ% @ 30 MHz
VDD=2V~5.5V
" HrH S AR CHE T C_=30pF, 5
It ) ns
et e ] Vpo=2V~5.5V
» LR R MR <] CL=50pF, 6
t ou N ns
(oeut e 1] Vpo=2V~5.5V
» MR E R BT R C.=30pF, .
tr10)ou X ns
r(iQ)ou Tt A Vpo=2V~5.5V
R E = AP C_=50pF,
1 traoyout ‘ 8 ns
LﬂWI‘ﬂ VDD=2V~5.5V
EXTI $z il 28k i 21
texTipw 10 ns

B ERAE 5 Rk 98

1. /O % & EE T LU MODEX[1: 0] BiE. Z WA 2% Filb 4 5 GPIO i 1

Pic B w5 A7 2 1 Ui B o
2. RIRAER 159 E Lo
3. HHRIE, AEAF .
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AR i 1

90% 10%

le—»i tr (I0)out
| |

tr (10)out :<—>:

|
|
e T >

WS ((tr + tf) < 2/3)T, - H 525 L& (45 ~ 55%)
AR ONS0pFIT, TR B K.

15. BINH AR E X

5.3.12 NRST 3|45t

NRST 5] % A\ Sk3h# H CMOS 1.Z,

#.

%< 36. NRST 3| B4

EIER T AREROT I ES A, Reyo
BRAERe R, RIS HOR IR EIR AN Vpp B HERF &8 1619 26T H 15

Zincg BH A B/ME HAE BAE Bhr
Vienrst) NRST i A K HSF HL 0.5 0.8 v
Vinngrsn) ! NRST #i A\ & L HUE 2 Voo

NRST e % o fil R #5% H R IR
Vhys(NRST) ) 0.2Vpp Y,
i

Reu 99 LR SRR @) Vin = Vss 15 kQ
Vengrsn) (! NRST #y N\ 3 ik 100 ns
Vnenrst) ) NRST 4\ AR bk 300 ns

1. TR, AEA il

2. B AR AN FOER S B RTT 5K PMOS SEEL. X4 PMOS/NMOS
TFRETH AR/ (24 10%).
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MBS BB | o= ma
"4'

.h\
/ \\\ R
/, PU
/ \NRST?
1
_J

] \ BRI
[} \ v NESRY K - »
H l I ' L JEI A {>» B>
: b 01uF
\ . !
\
\ i— — ,’l

. = ,

pJ P

\‘~~. "‘

\~---—’

368560

16. EiXAY NRST 5| BMRIF

1. AL T B 13 A o
2. JH A ZRIE NRST 51 I LT B 0516 T2 36 81 HY IR Vi wrsT) BL R, U MCU
AR F

5.3.13 TIM ER 284514

T H SR BT

RN T DS S (G h bR NI SRR B PWM B IR S, 2
/N5 5.3.11,

= 37. TIMx() 434

=2 2 &AM BME BAE HAL
tres(Tiv) SE IF 35 53 e [a] 1 trimxcLk
tres(TlM) Eﬁ%%@?ﬁ [7] frimxcLk=96MHz 10.4 ns
CH1 % CH4 172 I 234N 5R I 0 frimxcLk
fexr MHz
%Epifﬁ% fTIMxCLK=96M Hz 0 96
Restim TE B 48 T PR 16 A
kR T AR, 16 7 1 65536 trimxcLk
tcounter
-L—[—ﬁﬁﬂv‘f%ql}%/ﬁyﬁ fT|MXcLK96MHZ 0.0104 682 HS
65536 x65536 trimx
tmax_counT TR R AT TIVCLK
fT|MXCLK96MHZ 447 S
1. TIMx & — ANl 4R
5.3.14 BEEQ
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12C
Al B, 2 3851 10 B HUZ MR BHRIE  foour UM Voo HkHL LR 422 160
AR F,

12C 2 OAF G FrE 12C JBAE PR, HAWFERE: SDA fl SCL AGE “H 151, HicE
NIT IR, 2SR Vop Z 18] ) PMOS & #5514, (EATRTFAE .

12C % RS T3 38, A M A dan it = FHDIRES| I (SDA A1 SCL) WkstE e, 2 W/

T 5.3.11,
7 38. 12C #EO4FM
e 12C (D Pz 12c W)
fs % B/ME BAE B/ME BXHE Hh
tw(scL) SCL B i i) 4.7 1.3 us
tw(scLh) SCL I vy Fif ] 4.0 0.6 s
tsu(sba) SDA LI A 250 100 ns
th(spa) SDA HHE R FFHT 1] 0® 0@ 900® ns
tr(spa) trsoL) SDA Fi1 SCL _E 7t a] 1000 2.0+0.1C, 300 ns
tispa) ticsoL) SDA Fl1 SCL T [&H [a] 300 300 ns
th(sTa) THIR 2 A CRFR I 1) 4.0 0.6 us
tsu(sTa) BT BT AR 2 A ST () 4.7 0.6 us
tsu(sTo) 5 1R SR A LI [A] 4.0 0.6 us
P f5 L SR B TT R S5 AR RIS "7 13 s
] (SN
Co (5% ISEFNEN LRIk N 400 400 pF

1. HTHRAE, A7EAF .

2. NIEFBRAERI 12C BRI, fecikr LAUK T 3MHz. AIEFPRIERI 12C K
W, fpolkt LAKT 12MHz.,

3. WHIRAERK K SCL 155 IR HFIF 8], T 3 555 2 TF U6 25 A (1 B R PR RIS 8] o

4. N T SCL N A e LHIIX I, £ MCU W Zi4iE SDA 155 L%/ 300nS
BRI AR IS T8 o
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VoD

VbD
1
4.7KQ % 4.7KQ
12CiE 2k { 1
BHE I IE 4

THaaaAF _/ \/

SDA / / ><: >< T tusTA b e /%t‘a%&#

A
WY

| sbA

1 [

| scL

ti(sDA) »—a »-atr(son) >atsu(sDy) | T e tsu(STA'STO)
| | ‘ frabseft o
| |
4—»} th(sta) 1 4—»‘. tw(SCKL): %‘%th(SDA) l 1
| | |
| | J— |
‘ ‘ J
SCL } : [ | | :
| |
tw(SCKH)N—>: tr(scy »—« }‘—}4 tf(scK —»—-tsu(STO)

130244

& 17. 12C BEATET AN E8 8 (U

1. W& S EE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-

SPI EO4514E
B AR BB, 3 3951 Y 12 U I PR , focu BN Voo L HLHUE 75 &% 161
SRR E],

b N 2 ThAE S| (NSS. SCK. MOSI. MISO) FIRF RS, 2 0/hi 5.3.11,
% 39. SPI #1t (D

i 23 &4 B®/ME BAE L XA
fsck 1te(sck) SPI B i EXX 50 0 36 MHz
fsck 1/te(sck) SPI i Bl AT 0 18 MHz

tr(sck) SPI i AR BT 1) fEH2¥: C=30pF 8 ns

ti(sck) SPI Bl b I T B[] fiE 2. C=30pF 8 ns

tounss) @ NSS #3717 [a] A Mpcik ns

th(nss) @ NSS R [H] NS 73 ns

twsckh) @ SCK & IR 8] EBL froue= 36MHz, 50 60 ns
TP EL = 4

twiscry) @ SCK & i 1] EBL frouc= 36MHz, 50 60 ns
TP ERE = 4
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e 2% &4 BME BAE Bifr
tsu(s) @ H5H N\ S SN [R] A 1 ns
th(sn @ HHE N AR TR I ] N 5 3 ns
MR, focik= 36MHz, 0 -
taso) @@ Hedldam L V7 v i A T PERE = 4
MAER, fpork= 24MHZ Atpoik
tais(so0) @ HeyE i A LB ] AR 10
ty(so) @ H5HH i A R [A] M (fEREILTR 2 JF) 25 ns
tymoy @ Hetle i L A Rk 1A TR (R RELIR 2 )5) 3
th(so) @ . ) M (FREILIR 2 J5) 25
thmo) @ IR R R (FREILIFZ)E) 4
1. HEEEVHEFH, AEA K.
2. B/IMEZRTR RSN R NS T, B KA 2 TE A SRASH0HE B0 f KN (] o
3. IR /ME R R P i) /N TR] R KA R s AR 2 B T m B AS ) 5 R )

NSS input\ f

tSUNSS) > teiscK) !  thuss) e i
2| cPoL=0— f . ‘ | g |
£ IW(SCKH) || | : | ' ! }
5 CPHA=0 _  tw(sck) | | | I | ‘
»|cPOL=1 | \ / w
3 o tv(so)+—> fhSO) +—s e Ir(SCK) Ldis(s0)
taso) &e—» | | ! o tisck) |
MISO VAN - ‘ |
OUTPUT { :: MSB OUT | BJTG ouT ! LSB OUT >—
tsu(si)—+
MOSI ><><><><><><>(>< | MSBIN >< BIT1 IN X LSB IN ><><><><X><><X
INPUT : B
:& th(si) >

18. SPI Bt FE-MERF1 CPHA =0
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NSS input

A4

tsu(nss) ;_, e——tc(scK) ——» th(Nss) :‘

| i ! , I
CPHA= 1444LAAAAJ[AAAAANL____J/Agggg\x_ _44/44‘44w
CPOL=0 : g 1 [\ !

|
'tW(SCKH) . J! I
I
I

SCK input

CPHA =1 tW(SCKL) ! ! B i !
cPoL=1 | \ %ﬁg;ggw\#ggggj/g \ |
I ! ' : !

th(so) a-—»‘ fsor) 1!

-
=
»
f

|

/! tdis(so)

'(\DA'L,S%UT4<:>< MSE OUT >< BIT6 OUT >< LSB OUT

>._

/! |
tsu(sh) u—»wth(& ) —>

MOSI ><><><X><><>(><: MSB IN >< BITE IN >< LSB IN XXXXWXWXY

429658

& 19. SPI BFFE-AHERF1 CPHA = 1(1)

1. W& S EE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-

www.mm32mcu.com
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High

NSS input

|
CPHA =0 | /: N\ /4\ 4 N\
|
CPOL =0 I ! -
|
|

|
- = | : |
g | \ | |
5 I I
o | | | | | ‘
8 ! ! | ! -—
@| CPHA =0 A / \ 4 N/ /
cPOL = 1 o | ! | .
|
Lo | : | P!
|
| | | | | | |
|
CPHA =1 | ‘ \ | \
|
= | CcPOL =0 [ \ | - H
o | | | | | | |
S I [ | \ ‘
6 | | P
7] I I I
|

I Itw (SCKHY

| tr (SCK)
tsu(MI) :4—% : tw (SCKL)‘<—>¥
|
|

tf (SCK)
MISO ! |

CPHA = 1 m ! ‘_U
CPOL = 1 ! | ! |
|
|
|
|
|
_ |
|
>< BIT6IN | LSBIN XW
T f
|
|
|
|

|

|

|

|

T 1
< th(M|>+]

|

MOSI
MSB OUT LSB OUT
OUTPUT ‘ >< Bm_OUT , ><
tv(Mo ) &P th(Mo Y& »*

20. SPI BfFE-E#&ER (D

1. W& SEE T CMOS H°F: 0.3Vpp 1 0.7Vpp-

5.3.15 12 {if ADC %¥1%
BrAFRen ], FRSHRMARTGER 16H %I EIRE . fecLke FIFAM Vppa HEH

CERERYE S E2 R
% 40. ADC 454

Fincs ¥ P 2a B/ME HAE BAE Bfr

Vooa NS 25 3.3 5.5 v

VReF+ IESEHE 25 Vooa \Y;
fanc ADC B} gz 15(1) MHz
fs(® KA 1 MHz
fapoc = 15MHz 823 KHz

frric® AR A R R

117 1/fapc
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w5 ¥ & B/ME HWRUE BAE Bfr
Van® | BT © OVsen 31 Vege+ v
VRer- EHE|Hb)
Ran® PAEES N EE Z W31 FIR 41 kQ
Ranc? SKAFEFF o< HL fH 1 kQ
PR SRAE RO 5
Capc® . 10 pF
oS
e 2Rt ] fapc = 15MHz 0.1 16 us
s 1.5 239.5 1/fapc
tsTaB (&) b H A ] 1 us
o @ SR AL [A] fapc = 15MHz 1 16.9 Hs
(L4 TR 1) 15 ~ 253 (RFF tes ) BHIEIL 13.5 1ffanc

1. HEZEE TR RIE, AFEA = F K.
2. HEIHRIE, AFEAF= .
3. FEZARIF= Y, Vrery TEWITIERE] Vopas Vrer. £ N EBIEREE] Vssao

Ts

- R
fapc X Cape X In(2N+2) e

Raiv <

EabN ( 1) T O s KA, AR Z T LN T 1/4 LSB. Ht N = 12(3%

% 41. fapc=15MHzY) BHIE K Ran

Ts(AH) ts(us) BK Ran (k)
1.5 0.1 1.2
7.5 0.5 30
135 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 Bl
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% 42. ADC 1B - BRI £H D@

5 2% TR BRUE BAE B
ET LA RE +10 14
EO R R%E frcike = 60MHz, +4 +10
EG 25 R 2 fanc = 15MHz,Ran < 10K, +6 +8 LSB
ED oy etk iR % Vppa =5V, Ta=25°C +2 +4
EL TR T +4 +6

1. ADC HiFES R IMVEN LRI G R /7 B0 S AEAT ATAR v OB 51 B E 33 N e 1m g
Ui, PRURIR A2 2 2 PRI o) — MBSO N 5| T B IEAE AT (R A B2 . A E Tl R
AR S AR N B bR AR DL S b, (51 S b2 TR]) 3G —A R R .
ﬁD%EﬁE‘JE}\Eﬁ?}ﬁ, HELF /NS 5312'432/31':[:[1[3/‘] IINJ(PIN) Pl z||NJ(p|N) TE‘ZV\] , H
RE=gu ADC K

2. HZGEVNRE, AEAFH IR,

ET = SoRABERZE: SEBRATERAE AL Sy h 28 [R) 10 e KA 25

EO = w25 : B5— IR SEBRIL 45 A S — AR % 46t ) 1) Ot 9

EG = MR 7. sefa— IR BRAR B4 AN 55 f — IR S B 2 46 1) 1) 0 5 o

ED = i Zethim 22 SLbrob b AR AR [ 1) e K I e

EL = B E iRz AT A S BRI 45 i s5URE DG 2R 1) (1 5 R A 9

KAE AR FFADCHE # 2%
RN ANx | Raoc” 12
VWYY LJ YWY %ﬁ%&
@ Cparasitic® |
‘ Capc

439454

& 21. £ ADC H B A EIEE

1. % Ran~ Rapc 1 Capc HIEUE, 2 W3 42
2. Cparasiic %7~ PCB(5 1541 PCB Aii Jay il S AH oK) 5028 L7 AE A (K4 7TpF). 4%
KK Cparasitic BUE B BB G, B ) I = U/ fapco

PCB #&it&iY
FLJR 1) 25 3 06 0 R BB . R 10 nF BRI A FI A (PR ), e AT IR 1%
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S REHBEEI MCU W5 Fy s

Vooa
1] Vopa
1WF//10nF ——
T 1] Vesa

326818

22. e ERFMESERIREFBLR

5.3.16 BRI
% 43, BEERBEY OO

Fiias2 ¥ B/ME SEUE BE Bhr
W Vsense FXT TR FE 2k 15 °C
Avg_Slope™ RRF R 4.571 4.801 5.984 mV/°C
VoM 1E 25 °C B HL & 1.433 1.451 1.467 \
tstant ? J8 NI [A] 10 us
Ts_temp® MEHUE L, ADC SR ] 10 us
1. BZEETEEERIE, AEAFFIER.
2. HWTHRIE, AEEFHINER,
3. BSERIRAERS [a) AT DA B R AR P 8 IE 22 RGP R 5E o
4, VDD = 3.3V,
5.3.17 BLERRIFE
< 44. LIRS
75 E 2 FEBEEE B/ME S RUE BE Bfr
HYST 1B i 00 0 mV
HYST 1B 01 15 mV
HYST BIES 10 30 mV
HYST B i 1 90 mV
OFFSET e E L E 00 0.091 0.213 0.358 mV
OFFSET A LR 01 3.23 7.51 12.08 mV
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i 2% HFRHRE B/ME HARUE BRE Bfr
OFFSET R 10 9.79 15 20.8 mV
OFFSET R E 11 34.25 47.4 62.22 mV
DELAY(™ TERRIE I 00 80 ns
DELAY(®) liEguding 01 51 ns
DELAY(®™) liZigung 10 26 ns
DELAY(™) AEIRAE T 1 9 ns

g TAE H 00 45 uA

(NS TAE R AIME 01 4.4 HA

g TAE RS 10 4.4 nA

(RS TAE R IE 1 4.4 uA

1. i B 50% 5% N BHEL I 1R 2
2. SIHFEHRIME, TAEHRR.

5.3.18 TE MK
= 45. BHUFM

e ¥ %4 B/ME WERE | RRME | Bfr
Vopa LN 2.5 3.3 5.5 v
CMIR LA NG B 0 Vopa v
Vlorrser NSRRI E 0.6 mV
lLoaD IRZ FLIR 2 mA
IDDopavp JHFE LI ok, FEEE 1.05 mA
CMRR FERE R @1KHz 80 dB
PSRR HLVBAI A @1KHz 76 dB
AV TR 2 Cloap = 5pF 80 dB
GBW BRI B A Cionp = 5pF 6 MHz
PM FABLAR B CrLonp = 5pF 60
SR % ClLoap = 5pF 16 Vius
AR AR S 21 e T Clons <= 50pF, Rioxo = 4KQ,
twakeur BN E], 0.1% 2 us
BRBE AR S5
HRAR E
Rioap EENER Rk 4 KQ
Croap FLA M S 50 pF
VOHsar LA o Ruono = 4K, Hi\ Voon Voon =199 mv
Rioap = 20K, I\ Vppa Vooa - 20
VOlgwr | fEi@iitis e Riono = 4K i)\ OV L
Rioap = 20KQ, #IA OV 20
EN VTG —— @1KHz, %t B FH 578 4K R 80 %
@10KHz, %ir i FLBH 67 4% 4K R4 30 e
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1. B ORIE, 77 R 2 Pt
2. DRI 2 PR YRR
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6 ESE R K

BRI

6.1 i LQFP64

D1 A2
A3

R PERSC e

, —WITH PLATIN

0.25BSC

BASE META

—

(L1)

100104

23. LQFP64, 64 BMEEIE 5 R & E

1. BRI L2
2. AN K.
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B mx

w5 BME SR Bkt
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
¢ 0.13 - 0.18
c1 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

0.40 0.50 0.60
H 11.09 11.13 11.17
0.53 - 0.70

L1 1.00REF

R1 0.15REF

R2 0.13REF
0 0° 35° 7°
01 11° 12° 13°
02 11° 12° 13°
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el bl {$0.08®]

0.25BSC

b1

70

_

(L)

1RARRRARARAR Juse
- = L 3
MHHHHHHHHHH o Wj

. —WITH PLATING

f‘\BASE META

24. LQFP48, 48 BMEEIE H R FEE % E

1. BRI B2z
2. R ANk,

%< 47. LQFP48 R~T1iiAf

_ BX
s B/ME HAE BRE
A - - 1.60
A1l 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
ci1 0.117 0.127 0.137
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) =K
s BME A Bkl
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
0.40 0.50 0.60
H 8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08 - -
R2 0.08 - 0.20
S 0.20 - -
0° 35° 7°
01 11° 12° 13°
62 11° 12° 13°
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6.3 ¥ 3 QFN48
P D — — K
[ !
- Juduuuuuuuuu
TH -
O\_ - -
LASER MARK D) -
D ) d
) R -
B N T
o > . -
) -
) -
L; D2 g
,i'ij -
4 ANAEANANARARANANANANANA

TOP VIEW b_)| |(_
BOTTOM VIEW

SIDE VIEW

e ey

T

618013

25. QFN48, 48 Bl R T 5l kit it 2 &

1. BRI B2z
2. R ANk,

%% 48. QFN48 R~TiiiBB

} =k
w5 BME A Bkl
A 0.70 0.75 0.80
A1 0.00 0.02 0.05

A3 0.20 REF
0.18 0.25 0.30
D 6.90 7.00 7.10
6.90 7.00 7.10
D2 5.45 5.60 5.75
E2 5.45 5.60 5.75
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) =K

s BME A Bkl
e 0.40 0.50 0.60
K 0.20 - -
L 0.35 0.40 0.45
R 0.09 - -
N S = 48
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D A2
A3
D1
25 0.58BSC ]
- ]
- ]
- |
- ]
- ]
- ] 0w
- ] T
- ]
11 111
- ]
- @ ]
PIN1
IDENTIFICATION H H % % H H H H H H H 1 = J/
R
A
(@)
] A, b
< g 7 b1
87 - WITH PLATING
Ll | 7{ : Z
Lo BASE METAL
4F—' SECTION A-A
LEAD FORM PART
26. LQFP44, 44 BMES|E SR EE R E
1. BRI EL 24
2. RsFphzZK.
= 49. LQFP44 R~TixBR
=2 hai
B/ME 8 RN BRE
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 145
A3 0.59 0.64 0.69
b 0.33 - 0.42
b1 0.32 0.35 0.38
c 0.13 - 0.18
c1 0.117 0.127 0.137
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) =K
s BME A Bkl
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
0.70 0.80 0.90
H 11.09 11.13 11.17
0.53 - 0.70
L1 1.00REF
R1 0.15REF
R2 0.13REF
0 0° 35° 7°
01 11° 12° 13°
02 11° 12° 13°
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6.5 ¥ LQFP32

. D A2
D1 = 0.61BSC
HHEAHHHARA |
] 1]
] 11
] 1]
= =g
- i T
] 11
] 1]

pENTRGAToN O 0 0 0 H 0 0 0

b
S [
o

4
b
S
9 & I
2 s}/\\\\\\\\\\\\\\\\\\s WITH PLATING
8 R ([ W
& olof N ZNI
=) \ o g\\\\\\\\\\\\\\\(<</<’\s BASE METAL
I I I
L] b
® Slow

27. LQFP32, 32 BMEEIE S R EE % E

1. BRI B2z
2. RS fhEK,

% 50. LQFP32 R~TiiAA

_ =k
e B/ME HRUE - INi-|
A i - 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
ct 0.117 0.127 0.137
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) =K
s BME A Bkl
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
0.70 0.80 0.90
H 8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08
R2 0.08 0.20
S 0.20
0° 35° 7°
01 11° 12° 13°
62 11° 12° 13°
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6.6 F¥ i TSSOP20

e

1 A
IR R R

L2 (L1

R
=
\
:

PIN1
IDENTIFICATION

[ \Ash o o
vinininininininininiyi N

WITH PLATING

28. TSSOP20, 20 BMRHIE K /T s T3 &

1. BRI B2z
2. RS fhEK,

%< 51. TSSOP20 R~tijtER

_ =k

i BoME A Bofa
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
ci 0.10 - 0.15
D 6.40 6.45 6.50
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) =K
s BME A Bkl

E 6.25 6.40 6.55

E1 - 4.35 4.40
e 0.55 0.65 0.75
L 0.50 0.60 0.70
L2 0.25BSC

L1 1.0REF

R 0.09 - -

01 0° - 8°
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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 = 44Pins
T = 32 Pins
W = 20 Pins

Options

TR= tape and reel packing
blank= tray packing

29. MM32 Bl 26 %
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EEidR

B F

% 52. 12Rue®

B3 /7€ S SRS
2020/04/08 Rev1.15 A8 B e P9 AR AR PE S 8L
2020/04/04 Rev1.14 75N LQFP44 H:35 .
2019/04/02 Rev1.13 B e o
2019/03/11 Rev1.12 BEEESH.
2019/01/07 Rev1.11 1&g ADC HiE S H5E .
2018/12/11 Rev1.10 1B U BRI
2018/11/13 Rev1.09 BsSH.
2018/11/12 Rev1.08 B .
2018/10/22 Rev1.07 BT LR
2018/10/19 Rev1.06 R
2018/10/11 Rev1.05 BEHRRSH
2018/09/14 Rev1.04 BEHRRSH
2018/09/10 Rev1.03 B3I E Lo
2018/08/06 Rev1.02 N P A B0 R A
2018/08/01 Rev1.01 TEEUE T
2018/06/15 Rev1.00 B -
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