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1.1 R

MM32G0001 7 #% il %5 # % Arm® Cortex®MO W%, #m LIESIK L 48MHz, AN E
16KB w7t #s, A T 35 1 /O i D ASME . AP AL 14> 12 7 ADC.
1416 et #e 14 16 AridHE I 28 F0 14> 16 fr2EA g iy 4%, bt & hniE i dEms
Bi: 2 A USART #:11. 14 SPIE:O0f1 14> 12C #:11.

AP R A TAER LN 2.0V ~ 5.5V, TARREGE (AEEEZ) f4F -40°C ~ 85°C [ L
AEAFT -40°C ~ 105°C fh R Tl . P 8 2 FhAg i TAE B SRAUE R T FERLF (125K o
XL AMEECE, AR MERRE S T 2N A

o TixifEH

o TLZLFH
o HINLEEH
o ItH

o [TRBIHLER

o NRVHBIBE
e 8/16 fiz MCU F+2%
A7 AR ME QFN20. TSSOP20 . SOPS8 fll MSOP10 %5 % ffds 3 2 K.

1.2 FERR
s WELZRS
— 32-bit Arm® Cortex®-MO0
- LAE#Z ik 48MHz
o fPfifids
— 16KB Flash 171 %
— 2KB SRAM
o IR SR
- 2.0V ~5.5V it
- LA/l EA. (POR/PDR)  FI4wfRHLEEIIEE (PVD)
- Witk 48MHz HSI iR 4%
— Ak 40KHz LSI fGHE R s
— SCRRECE 48MHz AMEI BN (HSE, i#id OSCIN 51D
o KIIHE
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- ZAMEIhFERE, EHG: HEAR (Sleep) . f5HL (Stop) AEE{EHL (Deep Stop)

5 N E IS 5

- 1416 fii 4 WEEFIEHER 3 (TIMD) , AlfH 4 3 PWM 88 3 B 5.4 PWM
S, SCREFOEAIEAT T PWM R,  SCREREPFBE X 46 AR R 22, SCRF PWM
T AR A=

- 1/ 16 17 4 @IEEHER A (TIM3) , A4 4 8% PWM 833k 4 BN GE S,
SCRREE IR AR IE S GG 28 (R ARG, SRR IR FE il ARAD

- 116 fuEAER 4 (TIM14) , W 1 8% PWM sk 1 A G5

- 1 ANECE 7SI B AR T E N (IWDG)

— 11 Systick EH#5: 24 7 H A A

35 18 MR 1/0 i I

— A 11O VAT LABAR 2 16 ANHh i b7

— BUA s Bl N RS = T Voo 15

Zik 4 MiEfEREN

- 2N USART £:11 (3 SPI D

- 14 12C 0

- 14 SPI 11

1A 12 A g: (ADC) , SCRERER 1ps #4ifa] (IMSPS RAE3%) , ALHE 8

ASHMEGETE A 1 AN]SR P B S R A i

CRC 115 .t

96 fi7:t )y ME— ID (UID)

PR

- HATREE D (SWD) B

TAEEE G EALHE -40°C ~ 85°C Tk LAl -40°C ~ 105°C (14 & Tl A

TAEH R 2.0V ~ 5.5V

K] QFN20. TSSOP20 . SOP8 il MSOP10 #}2%
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21 WX
*2-1 1R
Part numbers MM32 MM32 MM32 MM32 MM32
GO0001A6T(V) G0001A6T1(V) G0001A1T(V) GO0001A1TN(V) G0001A8S
CPU frequency 48 MHz
Flash - KB 16 16 16 16 16
SRAM - KB 2 2 2 2 2
16-bit GP 1 1 1 1 1
Timers Basic 1 1 1 1 1
Advanced 1 1 1 1 1
USART 2 2 2 2 2
Interfac 12C 1 1 1 1 1
es
SPI 1 1 1 1 1
GPIO 6 6 18 18 8
12-bit Modules 1 1 1 1 1
ADC | Channels 3 5 8 8 6
Supply voltage 2.0V to 5.5V
Temperature range -40°C to 85°C or -40°C to 105°C (Suffix V)
Package SOP8 — type 0 SOP8 — type 1 TSSOP20 QFN20 MSOP10

DS_MM32G0001_ver1.3 www.mm32mcu.com
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2.2 ZH)

LLENZURN: AT H A TR S A BN R B RS, 2 EE R (R
Wk 75 W% E. OIS REMSEPRZ B 25, o B2 L B
AREAE S RENTMAE T Logo, BtEMs. (&, . Logo S(EE, HLASLER ™ M.

GOODLALTE

XXXXXXXPr
Pinlindex — |, ¢ ‘l" yyww

& 2-1 TSSOP20 3440

TSSOP20 33— AT =4 & 4n T 22 B0
e 2—47: GOO01AL1Tt
— RS, Hop 7 ORISR, O ABEFRZGH N T (-40°C ~
85°C) , 1 GOOO1A1T; “t” N “V” Fomizth it TlkA (-40°C ~
105°C) , 41 GOOO1ALTV.

P —

o AT XXXXXXXI
— Trace code + & A S, Hrp “r” MRERGHRCAS . XTI TR, Trace
code [ EMAARIRN “ES”
o =47 RIFET Logo + yyww
- “yyww” i Date code, HHr “yy” MR HMLTHIES, “ww” AR H B
(CELEEOIEE- &

DS_MM32G0001_ver1.3 www.mm32mcu.com 4
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Pin 1 index

MMO&t

XXXXP

2-2 QFN20 F 32 E)

QFN20 Hf 3 — /e THZ A0 & 0 R 22 ).

DS_MM32G0001_ver1.3

#—17: MMO8t

- PR S AR RO, “MMO8” R MM32G0001 R4, “t” RIS
s U7 N N RoRIZS FOA TR (-40°C ~ 85°C) , W MMO8SN;  “t” iy
“V7 KRz A N E TR (-40°C ~ 105°C) , W1 MMO8V.

H H

Jr—

AT xxxxr

— Trace code + &5 AT, H “r” EEHRA T W T TR, Trace
code K E MM RN “ES” .

=47 yyww

— Date code, it “yy” AR HIWGIL T RES,  “ww” A H gAY b 2.

www.mm32mcu.com 5
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GOODLAETE

XXXXXXXIPr
Pinlindex — |, @ ‘,’, yyWN

2-3 SOPS8 2k 24 El)

SOP8 % — AL TH R & I R 42 H)
e ¥—17: GOO01A6Tt
— RS, Hop 7 ORISR, U7 ABEFRZG K N T (-40°C ~
85°C) , 41 GOOO1A6T i GOO01A6TL; “t” N “V” FyniZlth i N¥ e Tk 7
(-40°C ~ 105°C) , 11 GOOO1ABTV B GOO01ABT1V.
o BT XXXXXXXT
— Trace code + & AT, H “r” RESHFRA S W THIHE T, Trace
code MIHE WM ARIEN “ES” .
o E=4T: RENTUHF Logo + yyww
- “yyww” & Datacode, H “yy” AR HHgMFFFEL, “ww” AAEKH WY
i e e

DS_MM32G0001_ver1.3 www.mm32mcu.com 6
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23 PR Han

MM32 G 0 00

Device family

MM32 = MindMotion's 32-bit Microcontroller

Product type

G = General Purpose & Efficiency

Core type
0 = Cortex-M0

Product Series

00 = 00 Series

Interface Configuration

1

1 = General Serial Ports

Flash size

A1 Nn V

A = 16KB

Pins

1 =20Pin
6 = 8Pin
8 =10Pin

Package

N = QFN,0.4mm pitch
T = TSSOP,SOP
S = MSOP

"n" = When a package has only one type of pinout , "n" is empty; When a
package has multiple types of pinouts , "n" is used to distinguish them.

Temperature

V =-40C ~ 105C
(blank) = -40C ~85C

K 2-4 #5144 5000

DS_MM32G0001_ver1.3 www.mm32mcu.com



http://www.mm32mcu.com/

3 Dgetid

3.1 RGEH

Arm® Cortex® -
MO

!
!

!

| NVIC/WIC
!

IL

SWD

#AHBﬁ
F AHB - APB1

lash Controller ! RCC CRC PORT x

SRAM 2
Flash TIML  —B—| TIM3

<

TIM14 —T— I2C1

SPI1  —T— IWDG

PWR |1 SYSCFG

EXTI —1T— DBG

USARTL —— USART2

ADC

3-1 AGiHER

DS_MM32G0001_ver1.3 www.mm32mcu.com
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3.2  AEEN

Arm® ] Cortex®-MO A3 35 2 Bl — R BTRATN Arm A BE2E, BASEHL MCU 175 ZE 42 (it
TACEAR- G 480 5| IECH  BRARE RS DI, [R5 508k i v S Be A Sadt (1)
FH T R G R

Arm® [f] Cortex®-MO #& 32 £ 1] RISC 4b#H 2%, HRALESMOMID A, Ll 8 fl 16 i &
GAEfE A ERE T Arm NAZ IS TR RE

A=A N ER Arm 0, FESETA R Arm TR .

3.3 B&EAN

SMRFEFEARE— AHB HIRERE, —A> AHB SR — M8 APB B4k, AHB R4k
4% (RCC, GPIO #1 CRC) j#id AHB HEMHEFES KRG LIEHE . 16 APB 1 AHB &4k
2 [AERES AHB2APB M b ATl 584, 24 APB /798 12E4T 8 17 16 £ Vi, APB £ H
ARTERL 32 i, [FIRENT, AHB2APB Hith H 4% H 3h4R %5 ThRg .

3.4  FHESRBBR
# 3-1 P AR
Bus Address range Size Peripheral

0x00000000 - 0x0O0003FFF 16 KB Mapped to Main Flash memory
0x00004000 - 0x07FFFFFF ~127 MB Reserved
0x08000000 - 0x08003FFF 16 KB Main Flash memory
0x08000000 - Ox1FFDFFFF ~383 MB Reserved
0x1FFE0000 - 0Ox1FFEO1FF 0.5KB Reserved

Flash Ox1FFE0200 - Ox1FFEOFFF 3 KB Reserved
O0x1FFE1000 - Ox1FFE1BFF 3 KB Reserved
Ox1FFE1CO00 - Ox1FFFF3FF ~256 MB Reserved
Ox1FFFF400 - Ox1FFFF7FF 1 KB System memory
0x1FFFF800 - Ox1FFFF80F 16 B Option bytes
O0x1FFFF810 - Ox1FFFFFFF ~2 KB Reserved
0x20000000 - 0x200007FF 2 KB SRAM

SRAM
0x20000700 - 0x2FFFFFFF ~255 MB Reserved
0x40000000 - 0x400003FF 1 KB Reserved
0x40000400 - 0x400007FF 1KB TIM3
0x40000800 - 0x40000BFF 8 KB Reserved

APB1 0x40002800 - 0x40002BFF 1 KB Reserved
0x40002C00 - 0x40002FFF 1 KB Reserved
0x40003000 - 0x400033FF 1KB IWDG
0x40003400 - 0x400037FF 1 KB Reserved

DS_MM32G0001_ver1.3
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Bus Address range Size Peripheral
0x40003800 - 0x40003BFF 1KB Reserved
0x40004000 - 0x400043FF 1KB Reserved
0x40004400 - 0x400047FF 1 KB USART2
0x40004800 - 0x40004BFF 3 KB Reserved
0x40005400 - 0x400057FF 1 KB 12C1
0x40005800 - 0x40006BFF 5KB Reserved
0x40006C00 - 0x40006FFF 1KB Reserved
0x40007000 - 0x400073FF 1KB PWR
0x40007400 - 0x4000FFFF 35 KB Reserved
0x40010000 - 0x400103FF 1KB SYSCFG
0x40010400 - 0x400107FF 1KB EXTI
0x40010800 - 0x400123FF 7 KB Reserved
0x40012400 - 0x400127FF 1KB ADCA1
0x40012800 - 0x40012BFF 1 KB Reserved
0x40012C00 - 0x40012FFF 1 KB TIM1
0x40013000 - 0x400133FF 1 KB SPI1
0x40013400 - 0x400137FF 1 KB DBGMCU
0x40013800 - 0x40013BFF 1 KB USART1
0x40013C00 - 0x40013FFF 1 KB Reserved
0x40014000 - 0x400143FF 1KB TIM14
0x40014400 - 0x400147FF 1KB Reserved
0x40014800 - 0x40014BFF 1KB Reserved
0x40014C00 - 0x40017FFF 13 KB Reserved
0x40020000 - 0x400203FF 1KB Reserved
0x40020400 - 0x40020FFF 3 KB Reserved
0x40021000 - 0x400213FF 1KB RCC
0x40021400 - 0x40021FFF 3 KB Reserved
0x40022000 - 0x400223FF 1 KB Flash Interface
0x40022400 - 0x40022FFF 3 KB Reserved

AHB 0x40023000 - 0x400233FF 1 KB CRC
0x40023400 - O0x47FFFFFF ~127 MB Reserved
0x48000000 - 0x480003FF 1KB GPIOA
0x48000400 - 0x480007FF 1KB GPIOB
0x48000800 - 0x48000BFF 1KB Reserved
0x48000C00 - 0x48000FFF 1KB Reserved
0x48001000 - OX5FFFFFFF ~384 MB Reserved

35 Flash

DS_MM32G0001_ver1.3
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AP IR ECR 16KB 1N B INAFAAA# 2, A7 TR 7 A1

3.6 SRAM
AP IR AL E K 2KB [ B SRAM.

3.7 NVIC

A7 A B E R s W A, RS AL EE 2 AN AT R b WEE (MR 16 A
Cortex®-MO [ WTZk)  F1 4 A rlgmfRth Jad .

o EHAN NVIC REfSIA B AR 1) o W i 7 Ak 2
o Pl RN DI hE B BEE N A

o  ERAM NVIC #:1

o VR RAbEE

o ALFRMEE MBS ML b b

o SCREHRIT R REINRE

o HIMRFLIIRE

o PHLREIN AEKE, THHIME ST

AR DL/ [ BB S R R A R ) T T

3.8 EXTI

SRR R (EXTD Q& 20k, AT ekE 10 51 IR B2, it
M F=A rp W SR . BTA 10 5P LLOERER] 16 DNIME R WTZe . B> rp i 2 3y nl s F
K, BUR A& EMMAR CEFHE. FRIFBXGLE) « — MRS TR YR
B Wi SR BRIRES

EXTI o] LIRS U2 ket 58 B /N T- P9 3 APB s 2R 8 J&] 1’ P A8 1k

3.9 HERIEZ)

WP 3-2 i, AT LA LU AN I i
e HSI48MHz

e LS| 40KHz

e HSE

DS_MM32G0001_ver1.3 www.mm32mcu.com 11
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40kHz
HSI HSI
48MHz
D|V 6 HSIDIV
PBO HSE
K 3-2 KRG aP iR

FRGUN T BT A S B I i £«

e HSI—HSI 48MHz i i

e HSIDIV — HSI 48MHz [¥] 6 43 Jitfii th, B 8MHz i th

e LSI-LSI40KHz it

e HSE - M OSC_IN (PBO) 5l #h B4 A

RGN G AT EN CPU il AHB R4, CPU Fl AHB Mk s TAEAIER N
48MHz. APB 1) LA A AHB 2 AH [ .

EEALE, HYMH HSIDIV (8MHZ) fEAERIAM RGN, B 5 Al #4EH HSIL LS
B HSE 1Ry RS B 24 U B0 S S 0 RN, R G023 E BH AN B o i, 36 1T s
WIBIOIR G A . BLRS, ASRAERE TR OGI T WS MITF G, 2= A R B 1 v i R

3.10 JEshEER
MK Flash 3.

311 HtEFAR

o I VDD 5l /O SIAFT A FEIE S SRR, Voo B TAE L VEHZ 2.0V ~ 5.5V,

o RPEEBAA HAMY VDDA 5, VDDA Fl VDD fEiH N ERE—i2, VDDA N
ADC. SAifide. Ry HA PLL RG> it , BB R TR i RS G S
HH SRR

3.12 fE MRS

DS_MM32G0001_ver1.3 www.mm32mcu.com 12
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RPN T RN (POR) / #HEN (PDR) M, ZHEBHALT TIERE,
TRIE RS AL 2.0V B TAE: 4 Voo KT WEMEBIHE (Veoreor ) B, BT ELL
AR — AR F R RS (PVD) , B Voo/Vooa I 5HIME Vevo HEL,
4 Voo I& T80 T BIME Vevo B P2 A2 i, Ar W7 A0 BEER Fp n] LR 8 05 (5 5 BOR s i 98 4
Nz 2. PVD Dfe s ZEd I A .

3.13 HEFEESS
PR LS VR S A A 0 B B P S L T R L o R A SR RS A S I
BT TARIRES .

3.14 RIhFEER

P SRR T RERE SR, T LAZE BESRARINAE . 455 S0 I A 1 52 ol i 2 2 3 8 B e ) °F
.

EEAR A 2,

FEMEIREESR, O CPU 21k, B S T TAEIRZS T & 28 v W/ R I e CPU.

PR

TELRFFE SRAM R A7 A B A LR BT, AU T DUS BRI B #E . TE1F AL
IR, HSI B3R 28 M HSE Ak dik & Sl o il T DLE AT —BC & B EXTI 15 5381
Pl 2 ML R e i, EXTI S 50 U2 16 AN 110 2 —. PVD [ (1 (5

=,

Fo

REEHUEN
HEPREARE G EREWIE B EARH R REH M.

FARDFER AT MAMBOIRAS Ik 3-2 froR. Horb:

o Power Down Fonfithinif, B Flash ShEdl o 22k .
o Optional /R &M T id i # A AC & T 5 5%

e ON F/RLIE

o OFF FRIhfERM

e Retention F/RHdE (/BB ToVEBRAE

DS_MM32G0001_ver1.3 www.mm32mcu.com 13
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Thae g

*® 3-2 ARIFRUF S BOIRAE

Module/Mode Run Sleep Stop Deep Stop
Max. Freq. 48MHz 48MHz 40KHz 40KHz
PVD Optional Optional Optional Optional
POR ON ON ON ON
CPU ON OFF OFF OFF
SRAM ON ON Retention Retention
Flash ON Standby Standby Deep Standby
HSI Optional Optional OFF Power Down
LSI Optional Optional Optional Optional
IWDG Optional Optional Optional Optional
ADC Optional Optional OFF OFF
Other Peripherals Optional Optional OFF OFF
1/0 Optional Optional Retention Retention
315 mERBMEIIM

AP mEE 1 AN EPGERZS. 1 /MBS . 1 MNMEREH . 1/NE T ER 28 1 A4
RYEER 25, NRILE T E@ishlen 2. M e 28, AT 21T fE:

* 3-3 e 2R IhAE LL

Type Instance | Resolution (Eoun?er pre-divider DMA Capture/compare | Complementary
direction request channels output
Advanced TIM1 16-bit up, down, |44, 65536 No 4 (no capture) 3
up/down
General TIM3 16pit | UP dOWNL | ) 65536 No 4 No
purpose up/down
Basic TIM14 16-bit up 1 to 65536 No 1 No

HREHERSE (TIMDD

AR e B A 16 AL EEE . 4 AN HUBCEIE LR AR AN PWM RS A R, ERA
WAL XA AN PWM i, 38 0] DL 24 Bl 50 B8 1038 A e I 2% o DU 1) 5d 1w DAH
I

o nthEEER

o P4 PWM gkl Hhoxd 55480

o ARk

FCE ol 16 Ari@ e 350, ©5 TIM3 @i & AR TiRE. BCEA 16 2 PWM K4
it EHRA 2R (0~ 100%) .

REZIhEEH GBI TIM ER2AHTE, PEBAi AR TR, BRI i 4 i 52 I 28 T LLad i e

DS_MM32G0001_ver1.3
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I S EEDIRE S TIM SEI 23V FIERAE, SR ftRD sl s e Th e
FE BN, THEE T AR R 45

BHER % (TIM3)

AN E T 1A 16 MBI ER S (TIM3) o SERFEE —A 16 AL B Shhn e /s i
R —A 16 AT AR AT 4 AT iEE, fNEEEA TR, M
B PWM FLE kb 2 o 38 FH B 38 00 Rl e I 2B RE T BE S A ) v i R
A AR, $RatERD e R thag

IX LG B AL RS AL PRI RIS AR5 S, HARALEL 1 ~ 4 NESLES TR, 9
ANSE I} 25 4 PWM 4t B A ] S () SR

TEVRIE T, PR3 T AR 45

EHAENE (TIM14)

PN E LA EARERN S (TIM14) |, FASERESA —A 16 Aoih s, SCFFEshE R,
SRR TR EN A > 16 ArTisrAias Al 1 ANSLIEIE, AN IEE R TR
L HH R, PWM fiy B ik b g e

M E 1A (IWDG)

MSLIE TR EE T —A 12 ALREEIR 8 M —A 8 ML T ias, & d— NN
[¥] 40KHz [¥14fR3% B 4@ Lt b o RO IX ARG 2 A07 F I 8, T LLE als AT TAEHLA AR
e e AT LLRAE RS0 R AE 1) R B AL AN REEEAE N — AN E H e I 2% B R R R G
I F o 3O o e T T DA B R B B A R B T RS T, g T A
R4

RGN EER2E (Systick)

XA E R 22 T T E RS, Wl Sl — MR LI s . E B PR
o 24 frpyiEi T H s

o HIIEIMFINEE

o HIPHUEE A O I AR A AN T BRIk R G b

o W YmFERSEE

3.16 GPIO

B GPIO 51 IS AT DLE B EC B Rt G ERTIRD « N GREATY ERIER 6D
aUR R I AME TR 1. 250 GPIO 51 #8-5 ¥ SR & AME L
FEFEMEI T, VO SRR AMEThfE T DL — MR e MHRIEBUE, DB =AM S A
11O ZFffds.

DS_MM32G0001_ver1.3 www.mm32mcu.com 15
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3.17 USART

AP N E 2 ANEA FE SR SRR IES (USART) #:10. USART A AT kbR
#E NRZ 540 SR AT B0 s 21 SMBE B B 4 X T 5 A8 e ) R 1 o A v e ok B P U8
R SCRE I IR R CRARREA NG ED o SCRF LSB. MSB WURIER, HF 8
Bk O AL AT gm B KB, SCHF 0.5/1/1.5/2 A IEAIICE . SCRFERD sl A S np il 5 Al
MULHLRIEE . CRF SPI . R 6Mbps %

3.18 I12C
AERmHFHRER 1A 12C 0, % TET 2 R, SRR (100Kbps)
FIPEAE R, (400Kbps) o 32HF 7 788 10 fi7 T4k,

3.19 SPI
AEEAF AR 1A SPIH#:10 . SPI OB FEAR T, FIACE AN 1 ~ 32 7. FHE
BRHEZ 24Mbps,  MEECKIE % 12Mbps.

3.20 ADC
FEER PR 1A 12 AR d (ADC) , CRFRIE 1IMsps H#id 2%, AlE 8 44h
FRIEIEM 1 ANNEEIE. SCRFEIR. RIS . SORHER P YIRS, R

PR TE W] I AR R HEAG o B S el Py P 0 T ARG 46 1 T R TE A A A7 s (3%
9 M) o WHBHIEH T RENEZH WL, 8N TR Y RS 00 Fe B S0 A i
PR LA

B 10 T E 70 VR AR H RS A L — B P A7 e vh ARG TE, M AL A5 5 R L T A
BMEI, A7 A i

F 38 P 5 I P 3 1) 5 I P AR SR, (R 7 N R 3 ADC il AU e+ 1, DA
SLIURE ) ADC SRAE I Z 45 ] o

3.21 CRC

CRC (JEMATUAKE) THE Ry — N E M 2 0B d, WA 32 A HudE 7™
A=A CRC fih. FEARZHIRHIH, £T CRC HIHEARME F T 56 Uk HCHE A% 4oy sl 10— Bobk .
f£ EN/IEC60335-1 eIy, Ehtft 7 —Fiaill NAA A7 il &4 iR F B, CRC 115
FRICAT DL T SEm s vH SRR AR5 44, R S AR BRI A SOZ B AF I 7 AR A 2 A4 0T B

3.22 SWD
PR Arm ARUEFRIPIZR SR AT IR R (SW-DP)

DS_MM32G0001_ver1.3 www.mm32mcu.com 16
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S1E U B R TRE

4 51 ke X & B FH D e

4.1 SIS AE
41.1 QFN20 3|j4Fi

PA11 / USART1_SCK / TIM1_CH2 / TIM14_CH1 / TIM3_CH1 / ADC1_VIN[4]

PA2 / TIM1_CH2N / SPI1_MISO / TIM3_CH2 / ADC1_VIN[5]
PA15 / SPI1_NSS / TIM1_CH3N / SPI1_MOSI / TIM3_CH3 / ADC1_VIN[6]

PA3 / USART1_RX / USART2_SCK / SPI1_NSS / ADC1_VIN[2]

PA12 / USART1_TX / ADC1_VIN[3]

PA13 / SWDIO / USART1_RX / USART2_RX / 12C1_SCL / SPI1_MISO

PA10 / SPI1_MISO / TIM1_CH3 / TIM1_CH2 / MCO / USART1_TX

PA9 / SPI1_MOSI / TIM1_CH2N / TIM1_CH1 / TIM14_CH1 / TIM1_CH3N

PA8 / SPI1_SCK / TIM1_CH2 / 12C1_SDA / TIM3_CH1

PA7 / SPI1_MISO / TIM1_CH1N / TIM1_CH2N / MCO / TIM1_CH4 / ADC1_VIN[7]

PA14 (NRST) / SWCLK / USART1_TX / SPI1_SCK
PBO / OSCIN / USART2_SCK / ADC1_VIN[1]
PB1 / USART2_RX / ADC1_VIN[0]

vss

PA1 / USART1_SCK / USART2_TX / 12C1_SDA / SP11_MOSI

- vsS

VDD

PA5 / SPI1 SCK /TIM1 CHIN/I2C1 SCL

PA4 / TIM1_BKIN / 12C1_SDA / TIM3_CH4
PAG / SPI1_MOSI / TIM1_CH1 / TIM1_CH1N / TIM1_CH3

PAO / SPI1_NSS / USART1_RX / TIM1_CH3N /12C1_SCL / TIM3_CH3

4-1 QFN20 3| #1434

DS_MM32G0001_ver1.3 www.mm32mcu.com
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S1E U B R TRE

4.1.2 TSSOP20 5|44

PA11/USART1_SCK / TIM1_CH2 / TIM14_CH1/TIM3_CH1/ADCL VIN[4] [ | 1 20 [ | PA2/TIM1_CH2N/SPI1_MISO /TIM3_CH2 / ADC1_VIN[S]
PA12 / USARTL_TX/ADCLVIN[3] [ | 2 19 [ | PA15/SPIL_NSS/TIM1_CH3N / SPI1_MOSI / TIM3_CH3 / ADC1_VIN[6]
PA3 / USART1_RX / USART2_SCK / SPI1_NSS /ADC1_VIN[2] [ | 3 18 || PA13/SWDIO/USART1_RX / USART2_RX /12C1_SCL / SPI1_MISO
PA14 (NRST) / SWCLK / USARTL_TX /SPILSCK [ | 4 17 || PA10/SPI1_MISO/TIM1_CH3 /TIM1_CH2 / MCO / USARTL_TX
PBO / OSCIN / USART2_SCK / ADC1_VIN[1] |: 5 16 :| PA9 / SPI1_MOSI / TIM1_CH2N / TIM1_CH1 / TIM14_CH1 / TIM1_CH3N
PB1/USART2_RX/ADCLVIN[O] [ | 6 15 [ | PA8/SPI1_SCK/TIM1_CH2/12C1_SDA / TIM3_CH1
vss [ |7 14 [ | PA7/SPI1_MISO / TIM1_CHIN / TIM1_CH2N / MCO / TIM1_CH4 / ADC1_VIN[7]
PA1/ USART1_SCK / USART2_TX /12C1_SDA /SPI1_MOSI || 8 13 [ | PA6/SPI1_MOSI/TIM1_CH1/TIM1_CHIN / TIM1_CH3
voo [ |9 12 | PAS5/SPI1_SCK/TIM1_CHIN /12C1_SCL
PAO / SPI1_NSS / USART1_RX / TIM1_CH3N /12C1_SCL/TIM3_CH3 [ | 10 11 || PA4/TIM1_BKIN/12C1_SDA/TIM3_CH4
K 4-2 TSSOP20 5 43 fi
DS_MM32G0001_ver1.3 www.mm32mcu.com 18
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S1E U B R TRE

4.1.3 SOP8-type 0 5|41

PA14 (NRST) / SWCLK / USART1_TX /SPI1_SCK [ | 1 8

vss [ 2 7

PA1/USART1_SCK / USART2_TX /12C1_SDA/SPIL.MOSI [ | 3 6
b [ | 4 5

U U

PA3 / USART1_RX / USART2_SCK / SPI1_NSS / ADC1_VIN[2]

PA2 / TIM1_CH2N / SPI1_MISO / TIM3_CH2 / ADC1_VIN[5]

PA15 / SPI1_NSS / TIM1_CH3N / SPI1_MOSI / TIM3_CH3 / ADC1_VIN[6]

PA13 / SWDIO / USART1_RX / USART2_RX / 12C1_SCL / SPI1_MISO

K 4-3 SOPS8 — type 0 5| {153

414 SOPS8-type 1 5|H4F

VDD 1 8
PBO / OSCIN / USART2_SCK / ADC1_VIN[1] |: 2

PB1/USART2_RX / ADC1_VIN[0] 7

PA1/ USART1_SCK / USART2_TX / 12C1_SDA / SPI1_MOSI
PAO / SPI1_NSS / USART1_RX / TIM1_CH3N / 12C1_SCL / TIM3_CH3 i 6

PA4 / TIM1_BKIN / 12C1_SDA / TIM3_CH4

PA7 / SPI1_MISO / TIM1_CH1N / TIM1_CH2N / MCO / TIM1_CH4 / ADC1_VIN[7]
PA10/ SPI1_MISO / TIM1_CH3 / TIM1_CH2 / MCO / USART1_TX [: a 5

PA13 / SWDIO / USART1_RX / USART2_RX / 12C1_SCL / SPI1_MISO

I U U U

Vss

PA11 / USART1_SCK / TIM1_CH2 / TIM14_CH1 / TIM3_CH1 / ADC1_VIN[4]
PA12 / USART1_TX / ADC1_VIN[3]

PA2 / TIM1_CH2N / SPI1_MISO / TIM3_CH2 / ADC1_VIN[5]

PA14 (NRST) / SWCLK / USART1_TX / SPI1_SCK
PA15 / SPI1_NSS / TIM1_CH3N / SPI1_MOSI / TIM3_CH3 / ADC1_VIN[6]

4-4 SOP8 — type 1 5| {417

DS_MM32G0001_ver1.3 www.mm32mcu.com
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51 RE SO R ThRE

4.1.5 MSOP10 2| 475

vDDIO [ ]

PA3[ |
PA14/NRST [ |
PBO/OSC_IN[ |
PB1/PA1[ |

v A W N =

10 VSSIO
PA15

PA2
PA10/PA13
PA6/PA7/PA8/PA9

A N 0 ©

4-5 MSOP10 3| 143 4i

DS_MM32G0001_ver1.3
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S1E U B R TRE

R 4-1 51 JE X

4.2

5l &

QFN2 | TSSO
0 P20

MSOP10

Name

Type
™

/10
level
(2)

Main
functio
n

Multiplex
function

Additional
function

PA14

(NRST)
(3)

110

TC

PA14

SWCLK
USART1_TX
SPI1_SCK

PBO
OSCIN

1’0

TC

PBO

USART2_SCK

ADC1_VIN[
1]

PB1

110

TC

PB1

USART2_RX

ADC1_VIN[
0]

VSS

VSS

PA1

110

TC

PA1

USART1_SCK
USART2_TX
12C1_SDA
SPI1 _MOSI

VDD

VDD

PAO

110

PAO

SPI1_NSS
USART1_RX
TIM1_CH3N

12C1_SCL

TIM3_CH3

PA4

110

PA4

TIM1_BKIN
12C1_SDA
TIM3_CH4

PAS5

110

PA5

SPI1_SCK
TIM1_CH1N
12C1_SCL

10 13

PAG

110

TC

PAG6

SPI1_MOSI
TIM1_CH1
TIM1_CH1IN
TIM1_CH3

11 14

PA7

110

TC

PA7

SPI1_MISO
TIM1_CH1N
TIM1_CH2N
MCO
TIM1_CH4

ADC1_VIN[
7]

12 15

PA8

110

TC

PA8

SPI1_SCK
TIM1_CH2
12C1_SDA
TIM3_CH1

13 16

PA9

I/0

TC

PA9

SPI1_MOSI
TIM1_CH2N
TIM1_CH1
TIM14_CH1
TIM1_CH3N

14 17

PA10

110

TC

PA10

SPI1_MISO
TIM1_CH3
TIM1_CH2
MCO
USART1_TX

15 18

PA13

I/0

TC

PA13

SWDIO
USART1_RX
USART2_RX
12C1_SCL
SPI1_MISO

DS_MM32G0001_ver1.3
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S1E U B R TRE

SPI1_NSS
16 19 6 5 PA15 | 1O | TC | PA15 Q,’;’H:&g@l‘ ADC;]—V'N[
TIM3_ CH3
17 20 7 6 PA2 w | Tc | Pa2 Ts”FYHj(\:ATSZg ADC;]—V'N[
TIM3_CH2
USART1_SCK
18 1 - 7 PA11 o | TC | PA1 TT|:\'>|A114__CC|:|21 ADCl]—V'N[
TIM3_CH1
19 2 - 7 PA12 o | TC | PA12 | USART1_TX ADC;]—V'N[
20 3 8 ; PA3 wo | Tc | Pa3 UUSSAAIEI:;ESFEJXK ADC;]—V'N[
SPI1_NSS
1. I=%A, O=%ith, S=H, HiZ=&EMH
2. TC:¥HrifE10, NG S AL VDD Bk
3. Y RCC_SYSCFG [ SFT_NRST_RMP f# & E N 1 B, PAL4 #BE )9 NRST 4MT S A,
HE K P 20 R EF 4us
43 BIHEH
* 4-2 PA 5 O Dt 8 H AFO-AF4
Pin AFO AF1 AF2 AF3 AF4
PAO SPI1_NSS | USART1_RX | TIM1_CH3N | 12C1_SCL TIM3_CH3
PA1 - USART1_SCK | USART2. TX | I12C1_SDA | SPI1_MOSI
PA2 - - TIMI_CH2N | SPI1_MISO | TIM3_CH2
PA3 - USART1_RX | USART2_SCK - SPI1_NSS
PA4 - - TIM1_BKIN 12C1_SDA TIM3_CH4
PA5 SPI1_SCK | TIM1_CHIN - 12c1_SCL -
PAG SPI1_MOSI | TIM1_CH1 | TIM1_CHIN - TIM1_CH3
PA7 SPI1_MISO | TIM1_CHIN | TIM1_CH2N MCO TIM1_CH4
PAS SPI1_SCK TIM1_CH2 - 12C1_SDA TIM3_CH1
PAQ SPI1_MOSI | TIM1_CH2N | TIM1_CH1 | TIM14_CH1 | TIM1_CH3N
PA10 SPI1_MISO | TIM1_CH3 TIM1_CH2 MCO USART1_TX
PA11 ] USART1_SCK | TIM1_CH2 | TIM14_CH1 | TIM3_CH1
PA12 ] USART1_TX - ] -
PA13 SWDIO USART1_RX | USART2 RX | I12C1.SCL | SPI1_MISO
PA14 SWCLK USART1_TX - ] SPI1_SCK
PA15 SPI1_NSS | TIM1_CH3N - SP1_MOSI | TIM3_CH3

DS_MM32G0001_ver1.3
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& 4-3 PB i O BhHEE H AFO-AF4

Pin AFO0 AF1 AF2 AF3 AF4
PBO - USART2_SCK - - -
PB1 - - USART2_RX - -

DS_MM32G0001_ver1.3
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A

LS,

I

51  MREMHt
SRARRE IR, BT HLE R LA Vs LY.

511 fRFHEE
T 5| 2K I 7B T 5-1s

-y
C =50 pF l

Bl 5-1 51 RISk %A

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

K 5-2 51 s

DS_MM32G0001_ver1.3
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R

513 ftBEIHR
it 77 Fon TR K 5-3.

POR, PVD, LSI
> HSI
Voo o | | \i ..
— i
VDD v ;
[] L Regulators —'i
i
i
Output _

2 Core logic
1x100nF —— 51 10 logic (CPU, digital
+1x47uF —T— GPIOs I::l g circuit circuits &

J_>Inp—ut’ ] memory)
1
VvSS ] Vss
€I LI
_— |
VDDA
Vrees N
Vger. R ADC
V »|
K 5-3 i &

R

1. ES AR AR ERE, AR R A A R I D8R e S Y 2

2. KPP EHEI Vobs Vooa il Verers TES R3] VDD 511, Vss. Vssa Fl Vrer. 7505 B
HERF] VSS 5],

5.1.4 HEHRHEHEIE
B L L R I 7 SR T R 54,

DS_MM32G0001_ver1.3 www.mm32mcu.com 25
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VDD

K 5-4 HLALTHFENI RT3

5.2  #XBEKEEE

INAERS O L RBAT W R “ XA RBUEE” FIR (£ 5-1. K 5-2 1K 5-3) H4il

WE, FIRES SEES R A IR . X B2 e AR 2 B K Bifr,  JEANERRAE L 2%
T EAF R ThREVERAE TR . S K AR AR S KB 25 A1 T S RE M 2 I T SEE
#* 5-1 HURAE
Symbol Description Minimum Maximum Unit
Vb Vssy External main supply&;c;l:\wg (including Vobpa and 03 58 .
Vin @) Input voltage on other pins Vss-0.3 Vop+0.3
1. FrAMHEJE (Vob, Vooa) FiHh (Vss, Vssa) 5l I ZUIE £ 752 RSB o Vi a B A 10 it B R 5t
o
2. DAURZEAE Vi INRKE. BRATFNEIENLRENEER, S NE.
* 5-2 HURRE
Symbol Description Maximum Unit
Ivbovopa (M Total current through Vpo/Vppa power pins (supply current) () +60
lvssivssa (1) Total current through Vss/Vssa ground pins (outflow current) (1) -60
Output sink current on any 1/O and control pins, Vbp = 5.0V +20
Output source current on any I/O and control pins, Vpp = 5.0V -20
o Output sink current on any 1/O and control pins, Vbop = 3.3V +15 mA
Output source current on any I/O and control pins, Vpp = 3.3V -15
Output sink current on any 1/O and control pins, Vbp = 2.0V +6
Output source current on any I/O and control pins, Vbp = 2.0V -6
IInJ(PIN) D)) NRST pin injection current +5

DS_MM32G0001_ver1.3
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Symbol Description Maximum Unit
HSE OSC_IN pin injection current 5
Slingeiny © Other pins injection current 4) +25
1. AERVHTEEMN, A EREE (Voo Vooa) MM (Vss. Vssa) 51D AL ER: 2 44
iR/
2. WHFEARLAUET AT EITE /O FiEhl5 M. S H IR — € A RAES T = 5 I LQFP
S35 (R A I P YR 5 | BTV S
3. RIANEANHEFRE T OEAUERE .
4. M ViN>Vopalf, S7EAIERENER; 2 VINS Vss B, 724 RIAENETL. A BH ing
PIN> o
5. BZMWARINAAEEANBRN, Zhno e BROESE T IE RN TR S RE N R (B
B HIgasHEz M.
53  LE&MF
53.1 @ERAIIEXMH
%% 5-3 Ml TAEAF
Symbol Parameter Conditions Min. Typ. Max. Unit
fHeLk Internal AHB clock frequency - - - 48 MH
z
fPcLK1 Internal APB1 clock frequency - - - 48
Vbbb Digital circuit operating voltage - 1.8 3.3 5.5
Analog circuit operating voltage
Vv (Performance is guaranteed) Must be the same as 2.5 3.3 55 v
DDA Analog circuit operating voltage Vpp (1)
: 1.8 - 25
(Performance is not guaranteed)
QFN20 - - 196
Pp Power dissipation mw
TSSOP20 - - 270
Ambient temperature (Industrial ) -40 ) 85
T level) oC
A Ambient temperature (Extended
. . - -40 - 105
industrial level)
i 3
Junction temperature ) 40 i 105
T (Industrial level) oC
’ Junction temperature ) 40 i 125
(Extended industrial level)

1. @WE A E HIEDY Voo AT Vopa i, 78 F RUATIE R #4F 5105), Voo M Vooa Z 0] % fu1F

£ 300 mV [KZE5.

2. WERTABUR, RE Ty AR Tomax, W FCVFHE K Po £fd .

3. EBURMIZHFFEEAPRE T, R To A Tomax, Ta il LA XA EH

5.3.2 _bH M BN TEXMSF

TRAIGHWSERIER 5-3 — M TAEZM PR H .
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% 5-4 b RURIs IR AR A SR A

Symbol Conditions Min. Typ. Max. Unit
Vpp rise time tr 0.2 - 0

tvbp us/V
Voo fall time tf 60 - 0

Vit ® Power-down threshold voltage - 0 - mvV

1.
2.
3.

HEZRE VR I, AEA™ A
O Fr B 55 Voo BJE A8 1805 LR BOEE P 6 A u B B RS REA S Bl L5

R AT AT FE B, A B EM OV TS .

K 5-5 ErHIG#HEEIY

5.3.3 AR AL ERIFEZ R
TR 2L AR 5-3 FU FOFBERFE T A1 Voo (6L HLIE TR .

R 5-5 PR AR BRI HI SRR

Symbol Parameter Condition Min. ® Typ. Max. @ | Unit
PLS[3:0]=0000 (Rising ) 18 }
edge) )
PLS[3:0]=0000 (Falling
- 1.7 -
edge)
PLS[3:0]=0001 (Rising ] 21 ]
edge) )
PLS[3:0]=0001 (Falling ) 20 }
edge) _ )
Level PLS[3.O](;C?QO(:)O (Rising ) 24 )
selection of — -
VPvD programmable PLS[3:0]=0010 (Falling - 2.3 - \Y
voltage PLS 3-0?%%(?)1 Risi
detectors [3:00= (Rising - 2.7 -
edge)
PLS[3:0]=0011 (Falling ] 6 ]
edge) )
PLS[3:0]=0100 (Rising
- 3.0 -
edge)
PLS[3:0]=0100 (Falling
- 29 -
edge)
PLS[3:0]=0101 (Rising
- 3.3 -
edge)
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Symbol Parameter Condition Min. @ Typ. Max. @ | Unit
PLS[3:0]=0101 (Falling
- 3.2 -
edge)
PLS[3:0]=0110 (Rising
- 3.6 -
edge)
PLS[3:0]=0110 (Falling
- 3.5 -
edge)
PLS[3:0]=0111 (Rising
- 3.9 -
edge)
PLS[3:0]=0111 (Falling
- 3.8 -
edge)
PLS[3:0]=1000 (Rising
- 4.2 -
edge)
PLS[3:0]=1000 (Falling
- 4.1 -
edge)
PLS[3:0]=1001 (Rising
- 4.5 -
edge)
PLS[3:0]=1001 (Falling
- 4.4 -
edge)
PLS[3:0]=1010 (Rising
- 4.8 -
edge)
PLS[3:0]=1010 (Falling
- 4.7 -
edge)
Power-on
VPOR/PDR (1) reset - - 1.65 - \%
threshold
PDR
Vhyst_PDR hysteresis - - 50 - mV
Reset
(2) - - -
TRSTTEMPO duration 4.7 ms

* 5-6 NEMZSHAE

1. P a B B RIE 2 NI EUE VeoriPoR.

2. HBEHRIE, AEAEF .

3. HIZREIHESH

e SRR R E O B (POR &40 B A B A —A 10 #1198 %)

534 HEKZHEHEE
TEPAH ISR KRR 5-3 5 H IR E TR Voo L HE RIS H .

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

1. SRS AR I ) 3l 5 S P ) 22 AR AR 2

5.3.5 ftEHEFERME

FLU T HE AL 2 B B ORI R L5 15 bR, XSS MO R B HE TR LR . REEERFE . 1/0
B SUER . PRI E . TSR 1O MBS R AL A 3% oh i L
FAT 1R 4
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RATHLE AT A AT BT B IRTE RN B, #RIEPUT — BRI,

FL YR #6

b AL T R B

o JITH O SIS THAB, IERER — AT E—Voo 8 Vss (LHED .

o A MAMEHEAL T RHAPIRA, BRAEFE IV .

o Flash fA#2 1177 10 IS T 2 3] fucuk IS (0 ~ 24 MHz B 0 NMERF A, 24 ~
48MHz By 1 NEREFEID

o IRATUINEEIT . HFFHIMEIT: fuck = froike

T 182 T B0 UTE 1 B I b AR 2R A S TR

TRAGHSE, RKIER 5-3 5 I AR AT Voo Bt S SIS .

R 5-7 I AT RET A LR AL AR

Typical Typical
Parameter N fuoLk All peripherals enabled All peripherals disabled _
Symbol s Condition | \p) oo | e | 257 | 55 | 85 1050 | o | | 250 | 550 | 850 | 1050 | UM
> c|lc|c|c|® c |l c | c|c
48M | 422 | 436 | 4.43 | 454 | 463 | 470 | 3.06 | 3.19 | 3.25 | 3.35 | 3.44 | 3.51
24M | 3.05 | 316 | 323 | 3.31 | 330 | 3.44 | 234 | 245 | 250 | 258 | 266 | -
12M | 215 | 227 | 2.32 | 240 | 2.46 | 249 | 181 | 191 | 1.96 | 2.04 | 209 | -
LSl s 6M | 170 | 1.79 | 1.85 | 1.92 | 2.00 | 2.04 | 153 | 162 | 167 | 1.74 | 1.82 | 1.87
clock aM | 122 | 130 | 135 | 142 | 148 | 152 [ 143 | 121 | 126 | 1.33 | 1.39 | 1.43
Soure® | 750k | 0.87 | 0.94 | 0.98 | 1.04 | 110 | 1.13 | 0.84 [ 0.91 | 0.95 | 1.01 | 1.07 | 1.10
375K | 0.80 | 0.87 | 0.91 | 0.97 | 1.03 | 1.06 | 0.79 | 0.86 | 0.90 | 0.96 | 1.02 | 1.05
187.5K | 0.77 | 0.84 | 0.88 | 0.94 | 1.00 | 1.03 | 0.77 | 0.84 | 0.88 | 0.93 | 0.99 | 1.02
Supply 93.75K | 0.76 | 0.83 | 0.87 | 0.92 | 0.98 | 1.01 | 0.75 | 0.83 | 0.86 | 0.92 | 0.98 | 1.01

Ioo current in 8M 183 192|170 | 1.78 | 184 | 1.88 | 163 | 1.73 | 1.50 | 1.57 | 1.64 | 1.68 mA
Run mode

4M 168 | 1.76 | 1.79 | 151 | 157 | 161 | 156 | 165 | 1.65 | 1.39 | 1.45 | 1.49
2M 119 | 128 | 132 | 1.39 | 146 | 150 | 1.13 | 1.22 | 1.27 | 1.33 | 1.40 | 1.44
HSIIDI\liiS 1M 095 | 1.03|107 | 113|119 | 123|092 | 100 | 1.04 | 110 | 1.16 | 1.20
CloCc
source 500K | 0.83 | 0.90 | 0.94 | 1.00 | 1.06 | 1.09 | 0.81 | 0.89 | 0.93 | 0.99 | 1.04 | 1.08
125K | 0.74 | 0.81 | 0.85 | 0.91 | 0.96 | 0.99 | 0.73 | 0.80 | 0.84 | 0.90 | 0.96 | 0.99
625K | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.97 | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.97

31.25K | 0.71 | 0.78 | 0.82 | 0.88 | 0.93 | 0.97 | 0.71 | 0.78 | 0.82 | 0.88 | 0.93 | 0.96

LSlis
clock 40K 0.19 | 0.21 | 0.21 | 0.22 | 0.23 | 0.24 | 0.19 | 0.20 | 0.21 | 0.22 | 0.23 | 0.23
source
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K 5-8 MEARAR ST A 4 71 A JAL3H #E

Typical Typical
Symbo | Parameter Condition fuoLk . All peripherals enabled . All peripherals disabled Unit
I s (H2) | 400 | goc | 25° | 55° | 85° [ 105° | 400 | o | 25° | 55° | 85° | 105°
C C C C C C C C
C C
48M 324 | 335|341 | 350 | 358 | 3.61 | 209 | 218 | 2.24 | 2.32 | 240 | 2.43
24M 218 | 227 | 233 | 240 | 248 | 252 | 149 | 157 | 162 | 1.69 | 1.76 | 1.80
12M 151 1159 | 164 (171 | 1.78 | 1.81 | 116 | 1.24 | 1.29 | 1.35 | 142 | 1.46
6M 167 | 176 | 1.81 | 189 | 197 | 201 | 150 | 1.58 | 1.64 | 1.71 | 1.78 | 1.82
El?)lclks 3M 120 1129 | 133 [ 1.39 | 146 | 150 | 112 | 1.20 | 1.24 | 1.31 | 1.37 | 1.41
source 750K | 0.86 | 094 | 098 | 1.04 | 1.10 | 113 | 0.84 | 091 | 095 | 1.01 | 1.07 | 1.10
375K | 0.80 | 0.87 | 091 | 097 | 1.03 | 1.06 | 0.79 | 0.86 | 0.90 | 0.96 | 1.02 | 1.05
18}1'5 0.77 | 0.84 | 088 | 094 | 0.99 | 1.03 | 0.76 | 0.84 | 0.88 | 0.93 | 0.99 | 1.02
9375 | 976 | 083 | 0.87 | 0.92 | 0.98 | 1.01 | 0.75 | 0.82 | 0.86 | 0.92 | 0.98 | 1.01
Supply K
Iop current in 8M 130 | 139 | 144 | 151 | 158 | 161 | 1.11 | 1.20 | 1.24 | 1.31 | 1.38 | 1.42 mA
Sleep mode

4M 1751181 | 126 | 1.26 | 1.33 | 1.36 | 163 | 169 | 1.11 | 1.15 | 1.21 | 1.24
2M 123 1132 | 137 | 144 | 150 | 154 | 118 | 1.26 | 1.31 | 1.39 | 1.44 | 1.48
HSIDIV is ™ 097 | 105|109 | 115|121 | 125|094 | 102 | 1.06 | 1.12 | 1.19 | 1.23
8(38?:6 500K | 0.84 | 091 | 095|101 107 | 111 | 0.82 | 0.89 | 0.94 | 1.00 | 1.06 | 1.09
125K | 0.74 | 0.81 | 0.85 | 0.91 | 0.96 | 0.99 | 0.73 | 0.80 | 0.84 | 0.90 | 0.96 | 0.99
625K | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.98 | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.97
3125 |o71 | 078 | 082 [ 088 | 093 | 0.97 | 0.71 | 0.78 | 0.82 | 0.88 | 0.93 | 0.97

LSlis
clock 40K 0.19 | 0.21 | 021 | 0.22 | 0.23 | 0.24 | 0.19 | 0.20 | 0.21 | 0.22 | 0.23 | 0.24

source

F 5-9 (FHUE R LAl FE
Typical
Symbol Parameter Conditions Unit
-40°C 0°C 25°C 55°C 85°C 105°C
Supply current in Stop | Enter Stop mode after | 110.1 117.9 121.7 | 125.5 | 113.5 118.9
mode reset, Vbp=3.3V 9 8 3 4 2 5
Ipp Supol rrent in Enter Deep Stop MA
upply current | mode after reset, 575 | 620 | 6.44 | 679 | 7.76 | 9.31
Deep Stop mode Vbp=3.3V

1. WO IRFENEHIAN .

BN HAE
WEAMIRTHAES T R, MCU B TR T
o AN VO FIIE AT A AR, FFERES] S E—Vop B Vss (TEHEHD -
o PITMISMBLARAL T ORHPIRAS, BRARKS AU -
o SHRIEUE R I R e AR
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— RAFTA M5 s
— RIFE— AN
o IRBEIRFEF VDD it e i 25 1E 51 T3 5-3.

% 5-10 W EAMEI HLIA AR @

Symbol Parameter Bus Typical Unit

CRC 0.67

GPIOA AHB 0.32

GPIOB 0.27

TIM1 5.11

12C1 4.95

SPI1 3.38

TIM3 3.13

USART1 1.96

oo USART2 1.93 uAMRz

TIM14 APB1 1.50

ADCA1 0.73

PWR 0.10

EXTI 0.09

SYSCFG 0.09

DBG 0.04

WWDG 0.03

1.  fucik = 48MHz, faps1 = fheik, BEANFMAERITH A0 R BN ERINE -

AT AR 2 e R T B [
R A I MR RN (R AE A B Bl HSI e BRI B A 2 o IS P £ I B A 24 i
IR VA 5T E «

o (EHLEAFHLE: IR ARG
o MR Al 2 N I MRS SIS T A5 P £ T BT A 18 ) 2 6 P 2R S5 3 P2 A 4
HURAF A 3% 5-3 M LA AR5 5.

R 5-11 K DFEAR X ) i L ) ]

Symbol Parameter Conditions Typical | Unit
twusteep | VaKe “qug;“ Sleep | system clock is HSIDIV | 3.22 us
twusToP Wake l;ﬁ;;?em Stop System clock is HSIDIV | 26.65 us
Wake up from Deep .
twUDEEPSTOP Stop mode System clock is HSIDIV | 28.88 us
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5.3.1 AN ehERE

R B ShER IR IR A B R AN R P e
TR R S O A S R A SN AR I P IS, PR T R A R e A 3
AR

R 5-12 [RHANER B R

Symbol Parameter Condition | Min. Typ. Max. Unit
fHSE_ext slésui:)gz;nua; nc(i(;/cilf) - - 8 48 MHz
VHSEH OSC_INVigl;:;:;Zigh level - 0.7Vobp - \s)s) \Y,
VHSEL OSC—lNVi(;faué EI)ow level - Vss - 0.3Vbp \%
fu(HSE) OSC_IN higm or low time i 20 i i ns

1. WS RIE, AR .

VHSEH
90%

10%
VHSEL

< > I
External clock source | fHSE_ext [OSC_IN L

I A =

Pl 5-6 AN ey N S YR AR A2 RN

5.3.2 NEREBhIEE
T e TR Bt 5 MR A PR R 505 R R Fi F S 225 48 ) T4 2% 1 I R )

BEAL (HS) RF=R
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#* 5-13 HSI fR% a5t @

Symbol

Parameter

Conditions

Typ.

Max.

Unit

fHs

Frequency

48

MHz

ACChsI ®

HSI oscillator

Ta=0°C ~55°C

%

deviation

Ta=-40°C ~ 105°C

%

Tstab(Hsl) @

HSI oscillator
startup time

us

IppeHsi) @

HSI oscillator power

consumption

480

MA

1.

Vobp = 3.3V, Ta=-40°C~ 105°C, FRIAEHERITLE .

2. HIECHRIE, AEEA IR
3. HIZEIHEEH

RENF (LSD G

# 5-14 LS| #4450 O

Symbol

Parameter

Conditions

Min.

Typ.

Max.

Unit

fLsi

Frequency

40

KHz

ACCLsi ®

LSI oscillator

Ta=0°C ~55°C

15

%

deviation

Ta=-40°C ~ 105°C

20

%

Tstab(Lsl) @

LSI oscillator
startup time

100

us

Ippsiy @

LSI oscillator power
consumption

MA

% 5-15 Flash {7 s 45k

1. Vob=3.3V, Ta=-40°C~ 105°C, FRIEAEAITLET .
2. WWHHRIE, AFEAEFE IR

3. HZGAEIHEEH.

Si¥

5.3.3 st

Symbol

Parameter

Conditions

Min.

Typ.

Max.

Unit

tprog

16-bit programming
time

37.24

us

tERASE

Page (1024 bytes)
erase time

ms

tvME

Mass erase time

40

ms

Ibp

Read mode

1.5

mA

Supply current

Write mode

mA

Erase mode

mA
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H R

% 5-16 Flash 77fiff s 27 iy A ECHs fRAF IR

Symbol Parameter Conditions Min. Typ. Max. Unit
NEeND Endurance Ta=105°C | 100000 - - Cycles
Tor Data retention Ta=85°C 25 - - Years

5.3.4 EMC %#fE

PR AR A A 7 i (0 253 VAl I Sl A AT 0K

Theet: EMS (HRESURME)

MG AT AR RS AR PR GEIE 1O 3 F KR 2 A LEDD) MR St it in 1 e g
FIRER P ERR, LED INFRER 1 EHRE L.
o HHALIUH(ESD) CIEFIAGLFED) FEANFIFAT 4 F 5 B, BEERAEIIRE T, %M

4 IEC 61000-4-2 FrifE.

e FTB: iliid—4 100 pF [ Z5[a VDD M VSS jifi— s Bok bz s (B , E3
RAEDhREETHE . 1ZMFF A IEC 61000-4-4 FrifE.
SR EALT DM RS E R F#RAE. WAL Ry TR,

#* 5-17 EMS $54

Symbol Parameter Conditions Level/Type
- . . Vop = 3.3V, Ta= +25°C,
Voltage limit applied to any 1/O pin, _ ’ .
VFESD resulting in malfunction fHcLk = 48MHz. Conforming 2A
to IEC61000-4-2
Fast transient voltage burst limits _ _ o
to be applied through 100 pF on Voo =3.3V, Ta=+25°C, oA

VFEFT VDD and VSS pins to induce a fucLk = 48MHz. Conforming

functional disturbance

to IEC61000-4-4

BTt AT SRR 4 DL S R P 1) 1FD R

TEGAFHGEAT EMC HITHREADLAL, R AE SR RGN PR th AT ) . NZIE R, 1P
EMC a8 5 H P R FI R AR R B UIA OC. RIk, @O R sdT EMC ik, IF

AT 5 EMC A R AENK

BAFER

BAF A b VR R B R R, e

o WBIAHIRE IR
o EAMUEAL
o REEBUIEHMIR (| FFAERED
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% 5-18 ESD & LU $:

N

R WK R CEAMOR LR P T emin ), T RLEE AN TH4E NRST E5IA—
MR AR AR G E ST — M FEE 1 ARG P T

FEHEAT ESD BN, AT AR P 2SR 00 i s LR IR b, ks I B ARl AR Y
7, AR T N 5R LA LB R AE AN AT R

5.3.5 Ihfet: EMS (BSEUREE)
HEFEARE BN (ESD, LU , A8 FRE & (M 77, s A AT 38 B AR DL v 2 e
Fy PR/ AR T T T R

B E (ESD)

B (—ANIE R ik 4R 15 81 B — A0 e 5 — AN SR k) B0 0 BT S R BT A 51 L,
FER NG B S B HARE (3 A x (n+ 1) fEdsIHD o XRG4S
JEDEC JS-001-2017/002-2018 Frif .

AR

AT VAR BIEERE, WAL 6 AMFERL AT 2 A EAMO SRS BIINR

o ONEEASFRIE I, PRk I AR R A A R

o TERAMA. HHHATRIECE I 1/0 S EENER. X AL S EIAJJESD78E £k
PR AR B v o

XLl 3E%s EIAJJESD78E IC latch-up #rifks

Symbol Parameter Conditions Class Maximum | Unit
L Ta = 25°C, conforming
Electrostatic discharge voltage '
VESD(HBM) to ESDA/JEDEC JS- 3A +5000 Vv
(Human body model) 001-2017
L Ta = 25°C, conforming
Electrostatic discharge voltage '
VESD(CDM) : : to ESDA/JEDEC JS- C3 +2000 \Y
(Charging device model) 002-2018
} Ta = 105°C, conforming
ILu Latch-up current to JESD78E I, A +300 mA

5.3.6 /O & 45
el PNE

BrAERenl BiEE, FRIIHMISER IR 5-3 MEAMFNERH. Fram 110 b R HA
CMOS.
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% 5-19 1/0 #&EM:

Symbol Parameter Conditions Minimum Typical Maximum | Unit
ViL Low level input voltage - - - 0.3 *Vbp \%
ViH High level input voltage - 0.7 * Vbp - - \Y
Vhy Schmitt trigger hysteresis () - 0.1 * Vpbp - - \%
likg Input leakage current (@) - -1 - 1 pA
Weak pull-up equivalent _
Rpu resistor 3 VIN = Vss - 60 - kQ
Weak pull-down equivalent _
Rprp resistor @) VIN= VDD - 60 - kQ
Cio I/O pin capacitance - - - 10 pF
1. W&EEWEEH, AEA I,
2. WSRAEARAR ST S e B B, TS R T R e T R ORE
3. LHRAITHAFH A poly HLFH.
0 IR B FRLR
GPIO Gt iy N\ /i i i 1) 7 RAMR W sl 22 3% £20mA HLfR
FEFH PR, 11O B E H D AR IE SR S) FLIR AN REBE I 2 5-1 25 Hi I 40 de KBIUE {A -
o JI7 1O %A Voo EAREUHIHLIREAL, Bk MCU £ Voo EAREUH) KIS AT HLIA,
AN BEHE I 4 0] B KA € A Ivop.
o T 1O i FWRYOIF A Vss it T RFLEA, I MCU 7 Vss i i Kz AT
W, AR A0 s KATEME Ivss.
a0 Y L R
BRAER U, RS S HOL M SR LA VDD i i i A5 R 5-3 (156 515
F. Pra IO i O#Z A CMOS 1.
# 5-20 it A R AEE G
Symbol Parameter Conditions Typical | Unit
VoL M Output low voltage 0.36
|lio|= 6mA, Vbp=2.0V
VoH @) Output high voltage 1.56
VoL (1 Output low voltage 0.2
|ho|= 6mA, Vbp=3.3V
VoH @) Output high voltage 3.01
VoL (M Output low voltage 0.27 \%
|ho|= 8mA, Vbp =3.3V
VoH @ Output high voltage 2.91
VoL () Output low voltage 0.15
|lio]= 6mA, Vbp=5.0V
VoH @ Output high voltage 4.75
VoL () Output low voltage [lio]= 8mA, Vbp =5.0V 0.2
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Symbol Parameter Conditions Typical | Unit
Von @ Output high voltage 4.67
VoL @ Output low voltage 0.54
VoH @) Output high voltage lhol=20mA. Voo =5.0V 4.18
1. SRR o DAURLEIER 45 H I S KBUE [, [N o KA (BFE 110 A
EHIED ARt lvss.
2. OHHHEER o LAIRLEIER P4 H AN KB E, [ o FLEF (BTf 110 A
EHIED ARk Ivop.
3. HLEIHHFH .
LT T Bk S e

B N H SRR P B R SCRERE 73 il E T T B R P
ERARFE AL, TR S HOE A8 P IR AN i FL R 5 3R 6-3 IR AR IS 2

F 5-21 1/0 =ik D)

Symbol Parameter Conditions | Typical | Unit
ti10)out Output fall time CL = 50pF 5.8 ns
tr(o)jout Output rise time Vbp=3.3V 5.6 ns

1. BRIHRARE 57 PiE Lo

2.

B ORAE, AR Tt

External output
load is 50pF

90%

tr (I0)out e—p
|

10%

|
| |

T

tf (10)out

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

&l 5-7 /0 28 ik
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% 5-22 TIMx D

5.3.7 Timer i 8355
TRI S RTHRIE .

A RE NG E A ThRE S G LEe SN IR SNSRI Bl PWM i) AOHREE TS,
Z WL /NAT 5.3.6 1/O i R

Symbol Parameter Condition Minimum Maximum Unit
- 1 - tTiMxcLK
tres(TiM) Timer resolution FTIMKCLK =
48MHz 20.8 - ns
External clock - 0 -
fext frequency of fr — MHz
channel 1 to 4 i“g,ﬁ,l'_'Kz 0 24
ResTim Timer resolution - - 16 bit
N 16-bit counter - - 1 65536 trimxcLk
period IMXCLK =
48MHz 0.0208 1365.3 us
Maximum - - 65536 tTIMxCLK
possible
tmMax_counT | counter value -
) (TIM_PSC fﬂgﬁﬁz - 1365.3 us
adjustable)
TIM maximum
MAX_IN input frequency } } 48 MHz

% 5-23 12C #E 4

1. WIHRIE, AFEA il

5.3.8 12C EEO4H:
BRI, R SRR ISR, feou ST VDD {EHLH RS 4% 5-3

(K2 A A 2]

12C #ORF &t 12C BEWHL, HEWTIRE]: SDA A1 SCL Ave “B 7 MHIRGIH,
YE B RS I, ZES] BRI VDD Z 8 PMOS &35 6, (EATSRIELE .
12C B OHEST 3R, BN E IS (SDA 1 SCL) HIRFEVER, S0/

5 5.3.6 1/O i TR

Standard 12C (V

Fast mode 12C (!

Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 9*trcLk - 9*trcLk - us
tw(SCLH) SCL clock high time 18*trcLk - 18*trcLk - us
tsu(SDA) SDA setup time 1*tPcLk - 1*tPcLk - ns
h(SDA) SDA datti:;ln r:tention 00 @) 00 o ns
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Standard 12C Fast mode 12C (")
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tr(SDA) SDA and SCL rising ) 1000 20 300 ns
tr(scL) time
ti(spa) SDA and SCL fall ) 20%(Voo/
tscl) time 300 5.5V) 300 ns
tvaoar) ©) Data valid time - 8*tpcLk - 1 4) - 8*pcLlk-0.3 @ | us
Data valid
(6) - * 1@ - * - (4)
tvd(ACK) acknowledge time 8*trcik - 1 8*trcik - 0.3 us
Start condition hold . *
th(sTA) time 8*tpcLk - 8*tpcLk - us
tsu(sTA) Start Co?ﬁ:éon setup 19%tPciLk - 17*tpcLk - us
tsu(sTO) Stop Cor:rjn;t:aon setup 17*tpcLk - 17*tPcLK - us
Time from Stop * *
tw(sTO:STA) condition to Start 484"tpcL - 144"c - us
condition (bus idle) K K
Capacitive load of
Cob each bus - 400 - 400 pF

=

T RIE, AR,

2. CNIEBFRER 12C KR, frowa AR T 3MHz. B BIPOEEE L 12C HIRK Hi%k,
frcLk1 WK T 12MHz.

3. fE£ SDA # A 0.3Vop % 0.7Vop HIAHETEH 21, #ifk SCL £ T T3] 0.3Vop LAF.
R XTI SCL FRIRIEHIgs, R il& SCL M##Z & H~F (Voo) # 0.3Vop 1)
A (8] K45\ SDA B 45X T SCL [FAEIR

4. bR AT ERGE AR 2 A B K thspa) BT LS 3.45 us A1 0.9 us, {EUAZIEL tvdpaT)BR tvacack) HIB K
HAN— NI A, A IR ER SCL 5 5 MSH T (twiscLy) B2 20005 2 1t e KA .
WEREHEP I T SCL,  TUEHE A R IR 8 2 T 25 2004 282 37 B[] 2 TG 2K

5. tvdoaT) = M. SCL LOW %I SDA % Hi #4155 it fa)

6. tvdiack) = M\ SCL LOW %I SDA %t #fih 5 5 iR ]
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« e SDA

«+SCL

tw seLw

4.7KQ 4.7KQ
100Q
o AVAVAY. SDA
12C BUS
100Q
(e} SCL

[ 1
' tr soa) | tr (spa) tsu cspa)
|
]

on | 7%
! 30%:
I
I
I
I
I
I
I
}
I

SCL |
I
I
I
I
I
I
I
I

5-8 12C B LRAT I i AN I e g (D)

%% 5-24 SPI FiE®

1. JESEET CMOS H5F: 0.3Voo Fl 0.7Voo.

5.3.9 SPIEO&HE

BrARAE R, RV SHORE AR, fecx SF M Voo i HL HLE 7F &3 5-3 1
AT AT H o

M N 2 IIBESI B (NSS. SCK. MOSI. MISO) kv, &0 /h1 5.3.6

11O i L4715

Symbol Parameter Conditions Minimum Maximum | Unit
Master mode, Ta =
ode. - 24 @)
1/5(2;() ff;lucel%il; 250 MHz
Slave mode, Ta = 25°C - 12
tr(sck) SPI clock rise time Load cap1asc‘|)t|¢:_:1nce: C= - 6 ns
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Symbol Parameter Conditions Minimum | Maximum | Unit

tisck) SPI clock fall time | 034 Cap1aC|tance: C= - 6 ns
5pF
tsunss) (1 NSS setup time Slave mode 10 - ns
thinss) (1) NSS hold time Slave mode 10 - ns
tw(sckr) (D SCK high time - tesck)/2 - 6 | tescky2+6 | ns
tw(scke) (1 SCK low time - te(sck)/2 -6 | tescky2+6 | ns
Master mode, frciLk =
tsugmr) (D Data input setup | 48MHz, prescaler = 2, 15 - ns
time high speed mode
tsugsi) (1 Slave mode 5 - ns
Master mode, frciLk =
tagur) (D Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode
tnesiy (1 Slave mode 5 - ns
Data output valid Master mode (after
M -
t(mo) time enable edge) 15 ns
¢ ) Data output valid Slave mode (after ) 15 ns
v(SO) time enable edge)
HZR AT

P w NP

B /IME R 7R IXEN i B/ 8], B R AR IR ER AT 000 10 5 K 1)
r/ME R 7R R A K /N 8], R E R E R 24 B T = PSR ORI [

2 SPI LARAER IR, @ilE SCK L8] sh B FIIL I,  PLORIEE R ek FF

{# SPI Master 1 SPI Slave [#] SCK £ /R T g4 .
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NSS input\

tSU(NSS) ' tc(sck) ——— L th(Nss)— i
= [cPHA=0 J : \ L ‘1
Q| CPOL=0 l { : \ 1 : | ‘
£ HwisckH) | | | | w !
S |CPHA=0 twisckL) 1] g ! | ! !
3 [croL=1 \ / \ | \ [
| Lo VS0 +— | thso) s e trsCR) Ldis(s0)
ta(so) ——» 1! | 1 tf(SCK) |
MISO T . % .
tsu(sy—+ }'
MOSI ><><><>Q<><>(X " MSBIN >< BIT1 IN >< LSBIN X XXXXXX X
INPUT _

—
=
=
w0
=
A 4

679527

K 5-9 SPI I} ) B MR A CPHA =0, CPHASEL =1
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NSS input

SUNSS) L, ——tC(SCK) ——»! thinss] y
1 : | ! | :
= [cPHA=t | //7 m L« | !
= S —— ! | (N ! |
£ :tW(SCKH): : I | ! | ! :
6 CPHA =1 M il : : - :I :
@ |cPoL=1" | : ] | \—/ .
| A | ! ! I
| ! tv(so 1 : p— :| tdis(sO : |
taso) —Pi—:!— !: QL | th(so) T—’i'"rfscd » is(S0) =
MISO Y H | o _ ‘ :
OUTPUT ¢ }< MSE,OUT >< BIT6 OUT ;>< LSB OUT >>
| || : - -
tsu(s f—hkth(sn —>
INPU ><><><><><><>( . MSBIN >< BITAIN |  LSBIN XXXXXXXWW
INPUT | v

429658

& 5-10 SPI it E B CPHA =1, CPHASEL=1®

1. MELAEET CMOS HF: 0.3Vop A1 0.7Vop.
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High

NSS input

|
CPHA =0 AT\ /TN SN
|
CPOL =0 ! -—

) [
|
5 | | : |
g . | | | I :
o | | | | | |
$ ! : \ ! ]
%] CPHA =0 N V. s N
CPOL = 1 o | ! : R .
| | I : | | :
| | | | | | |
CPHA = 1 N ‘ ﬂ : Y
I |
~| cPoL =0 | \ __ \
3 I \ : [ Pl
6 o | | | Il
S| cpHA =1 ! : | - ¥
il - NN R
CPOL =1 i w ‘ ! o
I Itw (SCKH) ! ! . tr(SCK)
! [
fsubl) [t scru 4™ | T b sen
! | | |
MISO l ) - \
INPUT /W L MSBIN L BIT6 IN | LSBIN ><><><><><
T T | -
< th(MI>+1 |
\ | - |
ggﬁrw MSB OUT >< BIT1 OUT | >< LSB OUT
tv(MO) & M th(MO Y4

184118

Kl 5-11 SPI it PR 4, CPHASEL=1®

1. MELAEET CMOS HF: 0.3Voo 1 0.7Voo.

5.3.10 USART &4
RSB, R A IS BOR PR B, froux SHZRAI Voo i B HLFE 75 & % 5-3 (1)
SIS F]

B N B E RIS (SCLK. TX. RX) MHiE, £ W/ 5.3.6 /O ¥ .

% 5-25 USART 4@

Symbol Parameter Conditions Minimum Maximum Unit
Master mode, Ta = 6
fscLk USART clock 25°C - MHz
1/to(scLK) frequency Slave mode, Ta = 25°C - 6
SCLK clock rise Load capacitance: C =
tr(scLK) time 15pF - 6 ns
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Symbol Parameter Conditions Minimum Maximum Unit
¢ SCLK clock fall Load capacitance: C = ) 6 ns
f(SCLK) time 15pF
tw(scLkn) (1 SCLK high time - te(scLky/2 - 6 te(scLky/2 + 6 ns
tw(scLke) (1) SCLK low time - te(scLky/2 - 6 te(scLky2 + 6 ns
Master mode, frcLk =
1 : ’ -
tsuqmi) Data Tput setup 48MHz, prescaler = 8 5 ns
tsust (M ime Slave mode 5 - ns
Master mode, frcLk =
M . ’ -
thqvi) Data |tnput hold 48MHz, prescaler = 8 5 ns
tnesiy (1 ime Slave mode 5 - ns
Data output valid Master mode (after
M
tv(mo) time enable edge) 10 ns
Data output valid Slave mode (after
Q)] -
tv(s0) time enable edge) 26 ns

1. WS RIE, AR .

5.3.11 ADC %t
SRR, FRSECR G E 5-3 AL HIIFREERIE . fecke SEA Vooa fhH

A A5 5
% 5-26 ADC H5tt
Symbol Parameter Conditions Min. Typ. Max. Unit
VbpA Supply voltage - 2.5 3.3 55 \%
ADC clock
fapc frequency - - - 16 MHz
fs Sampling - ; - 1 MHz
frequency
’ External trigger fADC = 16MHz - - 1 MHz
frrig (1) 3)
frequency - - - 16 1/fabc
Conversion
) - -
VAN voltage range 0 Vooa v
External input .
(1) -
RAIN impedance See equation 2 kQ
Sampling switch
M - - -
Rapc resistance 1.5 kQ
Internal sample
Caoc (1 and hold - - i 10 oF
capacitance
tstag (1) | Stabilization time - - - 10 us

Delay between
tlatr M trigger and - - _ _ 1/fADC
conversion start

fabc = 16MHz 0.156 - 15.031 us
ts (1) Sampling time
- 25 - 240.5 1/fabc
- 15.812
Total conversion | 1oc = 16MHz | 09375 5 Ks
tcony () time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fanc
12.5)
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Symbol Parameter Conditions Min. Typ. Max. Unit
ENOB Effect(i)\]/cebirgmber ) ) 105 . bit

1. HZEEORIE, AR Al

2. HEHRIE, AR AR

3. EZRIET, Veers FENHIZEEF] Vooa, VRer- 7E A BB Vssa.

4. HEIHRUE, AEA IR,

5. XM TAMEMR, ATERE N E—NER 1/ fapc.

MABHFFIR

~ik 2

Ryn< Is — Rapc
fapc*CapcXIN(27+2)
Eid A (AKX 2) AT RERKIAMEEY, /RZTU/NT 1/4 LSB. Hf N = 12

(IR 12 fL3#E%) , REAE faoc = 15MHz B E TS

% 5-27 fapc=15MHz O I )5 K Rain

Ts (cycles) ts (ps) Maximum Ran (kQ)

25 0.156 0.1

8.5 0.531 4.0

14.5 0.906 7.8

29.5 1.844 17.5

425 2.656 25.9

56.5 3.531 34.9

72.5 4.531 452

240.5 15.031 153.4

1. HEHRIE, A7EAFEFIHR,

% 5-28 ADC #4525 WO

Symbol Parameter Conditions Typical Unit
ET Comprehensive 21~38
error
EO Offset error feeikt = 48MHz, 24~1.1
fapc = 16MHz,

EG Gain error Rain< 0.1 kQ, -0.6~1.0 LSB
ED Differential Vopa= 3.3V, 08~10

linearity error Ta=25°C
EL _ Integral 28~15

linearity error

1. ADCHEEZSRIAENBTRKICR: T B0 A AR AR A S By N S i R, B

R B PG S — AN 51 I IEAE AT RO B . AR AT RE ™ AR SR AR N LA
MRS L, (SIS 2 16D S0 — A M Rk A . W RIERAEA R, R 24k

DS_MM32G0001_ver1.3

www.mm32mcu.com 47



http://www.mm32mcu.com/

2.

T/NH 5.2 A ing ceino B Sing ceiny TERIZ Y, BEANSREN ADC R,

HEZRE PG ORIE, AFELE il

Hrf, ADC #8S8& SORREINTS, Hoxt s & B an i 5-12 s .
ET = SORHHEERZE: SR A3 AR A i 2 1] P9 8 oK M 5
EO = (W6 iR72: B — IR S PR B4 55 — X TR ARG 8 1) £ i 2

EG = MR 2 fa — KB AR I M AN I i — IR S8 P f9e R ) i 29
ED = flor e thiR 72 SEhmob AR AR R 8] f 5 K i 5
EL = PR ENEARZE . ARART SE Bt #0131 A S 2 1 P F5e K A 25

ADC output
j<EG»{
| 1
4095
4094
4093 — Ideal transfer curve \I_/.—
4092 — /
4091 — ET -
5 | <—EL—
[
e R
3 — :
—>—ED —<—
2 - —
1LSBideal
1 —
o 1 N B B e L S W
1 2 4 5 6 4092 4093 4094 4095

VAIN / VREFH * 4095

5-12 ADC ##&38ur = E
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1. A*X Ran. Rapc 1 Capc HI%UE, 2 W3 5-26.

Sample and hold ADC converter
A.«ﬁlwAI:l(l) AI NX!’—\ RA':EAC‘(” 12'b|t
VI LT WY
converter
Cparasitic?
VAIN I _
‘ Capc®
Parasitic
capacitance

5-13 {§iF] ADC H7 ()% K]

9] Chparasitic BB BRI B, R M2 2 08/ fapc.

PCB #it#il

HLR I AR AL IR BE SR . B 10 nF U2 B HL AR

I MCU & s

Vopa

1WF//10nF

'] Vooa

[

\\}_ﬂ

1] Vssa

/M

P 5-14 firf FL YR AN S 25 FLE 2R R

13?}
i}
=

326818

423454
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6 By

A

I

6.1 QFN20
; A
i 1
- Al
A3
e
b |
|
U LU U\ 47§c2
R cl
— | — e
— ‘ =
B2 =S| -—- -1+ - E
b ) o ]
= N | A
NNnNnNn N
20 | |
PIN 1 Identifier 0 L

6-1 QFN20 #} % R~

1.

2.
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% 6-1 QFN20 HI35 R~F i

Millimeters
P Minimum Typical Maximum
A 0.50 0.55 0.60
A1 0.00 0.02 0.05
A3 0.152REF
b 0.15 0.20 0.25
D 2.90 3.00 3.10
E 2.90 3.00 3.10
D2 1.40 1.50 1.60
E2 1.40 1.50 1.60
e - 0.40 -
H 0.35REF
K 0.40REF
L 0.25 0.35 0.45
R 0.075 - -
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6.2 TSSOP20

D
PIN1 /

IDENTIFICATION

Nizlalsiaialiaialalaly;

[ VAT,

A1

THUUTTITT]

WITH PLATING

& 6-2 TSSOP20 $3: R~)

1. EASRIEME G
2. ROPRAINEAK,
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* 6-2 TSSOP20 H3: R~1 4 4i

Millimeters

P Minimum Typical Maximum
A - - 1.20
A1 0.05 - 0.15
A2 - - 1.05
b 0.19 0.22 0.30
c 0.10 - 0.19
cl 0.10 - 0.15
D 6.40 6.45 6.60
E 6.25 6.40 6.60
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° - 80
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6.3 SOP8
D 2 e
. 1
BTM E-MARK Y \"‘3_i
|_—  61.200.05 S(
17 DEPTH 0.10£0.10 P N
/ @
7~
-~ / T A
w o T )
AN _J_ -

o b L{Tozom] 5 8
»01
7\ < p ——>
P L \ L
Le B ! T“:V// | BASE METAL
‘L\’oz PLATING
[d]0.10] SECTION B-B
6-3 SOP8 f:f 3 R~
1. BEARKELE .
2. RebEfiRN=K.
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# 6-3 SOP8 3 R~ 45

Millimeters
1D
Minimum Typical Maximum

A 1.35 1.55 1.75
Al 0.10 - 0.25
A2 1.30 1.40 1.50
A3 0.50 0.60 0.70
b 0.38 - 0.47
c 0.17 - 0.25
cl 0.17 0.20 0.23

4.80 4.90 5.00

5.80 6.00 6.20
El 3.80 3.90 4.00
e - 1.27 -
L 0.45 0.60 0.80
L1 1.04REF
L2 0.25BSC
R 0.07 - -
R1 0.07 - -
0 0° - 8-
01 15° 1r 19°
02 11° 13 15°
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R AR

6.4 MSOP10

TOP VIEW SIDE VIEW
IEARL (LIS

NIV, J——

alilili

11

C

E E1
@) |
S P S Y
SIDE VIEW
UENES
Al
\ﬁﬂ:ﬁ:ﬂ:ﬂ? R A2 A

& 6-4 MSOP10 F3 i~}

1. BEAREEEBEIZH
2. ROz
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% 6-4 MSOP10 3% R~ 41y

Millimeters

1D
Minimum Typical Maximum

A - - 1.10
Al 0.05 - 0.15
A2 0.75 0.85 0.95
A3 0.30 0.35 0.40
b 0.18 - 0.26
c 0.15 - 0.19
D 2.9 3.00 3.10
E 2.90 3.00 3.10
E1l 4.70 4.90 5.10
e 0.50 BSC
L1 0.95 REF
L 0.40 - 0.70
0 0° - 8-
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(EXARGES

7 BiTiex

RT-LETHL

Date

Revision

Description

2025/02/17

Rev1.3

T TSSOP20 3553 R~ #i¥s

2024/09/02

Rev1.2

HE¥T Flash 7715 2% 75 fir FUBHRE (R AL IR 7 1) Data
retention 7 & Y& [ 21| 85°C
¥ hn MSOP10 3%

2023/7/30

Rev1.1

BHT Flash £7fif & 27 iy MO CRA7 IR T ) Neno
I ZVEE E) 105°C

2023/7/5

Rev1.0

RN SOPS8 — type 1 H:}4

T4 SOP Al TSSOP 42355 f) 22 BN =4,
7N SOP8 85°C 1 105°C R EEiE Lk 5
Bk 70°C FRESIR L RS

2023/6/6

Rev0.9

7NN 105°C A5 FERHS M H
BIEAF AR T MRS R+ SRAM 7E(F
BT (RS

2023/5/15

Rev0.5

i gin
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