MindMotion
SoC Solutions

.
| 3 [
>

MM32G0140
FET Arm® Cortex®-M0 WK 32 HrigdE ks

1

Revision: 0.6

RN T HBAEALATIN B XS EEE (BFREART
B 57 s B AR FTSE S KA, AR SRR UG BT Tl
AATHIEE .



11
1.2

21
2.2
2.3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26

4.1

4.2
4.3

51

T B e e e et e et e e e e e e et e e et e s e e e e e et e e e e e raaeia 1
IR oottt b ettt et et e et ettt et e ate bt et e ete et et et et ereeteeteeteateeteetete e eneaneareas 1
B T ettt ettt e ettt et ettt e et ettt et et e e et et et et et et e et et et e et et et e e etaee e 1

AN = = TSRO 3
TTTEIZE ettt ettt ettt ettt ettt et et et ettt ettt e et e ete et e et et et e et et et et e et e et e e et et et anareas 3
22 | TSR 4
BT A FI ettt ettt e ettt e et ettt et et et ettt e et e et e e e e en e 7

B3] ) 25 % TR TT TR ST 8
BRI RE L ettt ettt ettt et e et e et e et e et et n e n e 8
P 11 ettt ettt ettt ettt ettt ettt et ettt et e st eteh et et et e et et et et et et e e en s 9
o BT T oot e e e et a et et e ee e e e et ne e e e e e et e taaeeaaen 9
FEREBRBIAZ oottt e et ettt ettt oAttt e et et et et et ea et ettt en e 9
[ = T o 11
SRAM ... ettt ettt ettt ettt ettt ettt e ettt et e ettt et et e et et n et 11
INWVIC .ottt ettt ettt e et et e e e et et e e et et et e e e et ee et et et et et et et n ettt e et et et et enen et 11
G R T R e e T = I O 11
STl = R 11
S BB ettt ettt ettt et ettt et ettt e e ettt e et et et ettt 12
ZEL2 S =S TR 12
B B g2 B ettt ettt ettt ettt ettt ettt ettt et et e ettt et ettt n et e e aen 12
Sy 12
T B TR, oottt ettt e ettt ettt ettt ettt ettt ettt 12
FEAEBRTEZE HWDIV .ottt ettt ettt e et e et e e e e e e en e 13
DIVIA <.ttt et et e e et ettt e ettt et et e ettt et et et e et et ettt et et e e et et e et et en et 13
TERFBEFITE TTH TIM & WDIG ..ottt ettt 13
GPIO et et ettt ettt ettt ettt ettt e ettt ettt et et e et en s 15
UART ettt ettt e e et et e et ettt ettt ettt ettt e ettt et n et 15
L2 ettt ettt ettt ettt ettt ettt ettt ettt e et 15
P ettt ettt ettt ettt et et et et et et et et et et et et et et et et e st et en s 16
L T T .ot E TR 16
ADC ...ttt ettt ettt ettt ettt ettt ettt et nen e 16
B LR B COMP ... ettt ettt e et et ettt eeee et e e et e e e e en e 16
CRC oottt ettt ettt et e ettt ettt e n et 17
SWVUD -ttt ettt ettt ettt ettt e ettt e et ettt ettt n et 17

Bl BHIRE ST FATIBE oottt ettt ettt ettt en 18
LTI AR AT BE] ettt ettt ettt ettt ettt ettt et et et e ettt ettt ettt 18

411 LQFP32 = MMB2GOLAXKAP ...ttt ettt et e et ee et en e 18

412  QFN32 = MM32GOLAXXAQ ...ooeeeeeeeeeeeeeeeee e ettt e e et et et et et e et et et e e e e e e e st eeee e e e 19

413 QFN28 = MMB2GOLAXXBN .....oeeieteeeeeeeeeeeee et e et e et e e s e s e e et e en e 20

414 TSSOP20 — MM3B2GOLAXXIT .oeeeieeeeeeeeeeeeeeeeee et eeeee e eeeee et et eeeee e et e e et e eee e e eeeee st eeeeeeneneeeas 21
FIIHITE SUZR oottt ettt ettt ettt ettt ettt ettt ettt et et et et et e et e e ean e 22
N1 TR U U USSR 25

B A R ettt ettt ettt ettt 26



5.2
5.3

6.1
6.2
6.3
6.4

5.1.1 = I~ 26
5.1.2 N LN =Sy ST 26
5.1.3 BEEEL T ZR oottt ettt ettt e et ettt et et et e et e eteneetens 27
5.1.4 B A T BT ettt ettt ettt ettt ettt et e e et et e et et e et n et e e en e 27

L o N F T | P 27

B (5 28
5.3.1 T ] A 28 ettt ettt ettt 28
5.3.2 I IT B A EZEME oottt ettt 29
5.3.3 PR AT BT IR TE Lottt et 30
5.3.4 ==y 31
5.3 5 B T A ettt ettt ettt en s 31
5.3.6 G B S 34
5.3.7 e o TS 36
5.3.8 P L I et ettt ettt ettt ettt ettt et et ettt en 37
5.3.9 B L T 37
B.3.00  EMC B L oottt ettt ettt en 38
5.3.11  IHBETE EMS (FEABUBTE) cooeeceeeee ettt en et n ettt n e 39
5.3.12 1O T EVEFIE oottt ettt ettt ettt ettt et n ettt es 40
5.3.13  NRST G BHEFIE oottt ettt ettt et st et e et et e et et ettt 42
LSRR I S 10 T=Y v e TR 43
LSRRI L (= -1 T TSP 44
LTI T\ T O . O 49
5.3.07 T AL IBERATNE oottt et ettt ettt ettt es 53
RIS T =t o8 T 54
B B A I e e e e e e e e e e et er et e e re e 55

L P32 .ottt ettt et ettt ettt ettt ettt ettt e et e et et et et e et et et e et et et nen et 55

QN Bttt ettt ettt ettt ettt ettt ettt ettt et n et 57

QFNZ8..... ettt ettt ettt ettt ettt ettt ettt e ettt et n ettt en et en s 59

TSSOP20 ... ettt ettt ettt ettt ettt ettt ettt ettt er e 61



22 2-1 MMB2GOLA0 TTTHZR oottt ettt et ettt et et e et e et e et e et e et et et e e eseanseteeaeatesteetesaeeeneaneaneas 3
FE Bd AFAEBRIAE oottt ettt ettt ettt e et et e et et et ettt en s 9
B e A e 1 7 < =4 = 5/ 13
ZZ AL BIHIIE S oottt ettt ettt ettt ettt e et e et e et e e 22
F 4-2 PA I I THAE I AFO-AFS ... oottt s et et e et e e et et st et et et et et et et et e etet e st eee st ereseeneeens 25
22 A4-3 PB It ITNAE I AFO-AFS ... ettt ettt ettt ettt et e et et e et e et et e e et e ee et e et n e e 25
22 4-4 PD i EITHAE I T AFO-AFS ...ttt ettt ettt e et et et et ettt e e e et e et e et et et e et e e ete e e e e etesee e et e e ean e 25
BT ) v L SRS 28
B B B T I e ettt ettt ettt e et e e et et e et et ettt e et et et e et et et e e et en e 28
BT -l At I (=5 < LS 28
B B-A I R B R T E G0 ettt ettt et ettt ettt n e 29
B T R A L b k] 8= TS 30
BT R = M=) RS 31
B BT I AT T N T B R T ettt ettt et ettt et e et et e e e et e ettt ettt et e et et n e e 32
BT M N e =TT 32
% 5-9 NI MU T T AT I AR I EEITEEE () Lottt ee e e et et n et e ee e en s 32
6 5-10 Y B AT EILIITERE () oottt ettt et et et e et e et e e e e e ee et et e e et et et et et et et et ee et et e s et e en s 33
6 511 ACTIFERETR IR T TH] ..o oe ettt et ettt e ettt e e e s et et ee e e et e e et e e et ee e e e et e e et ee et e e e ee et een e et eee s e een 34
& 512 AT FH P EIEETE oottt ettt e et e ettt e et ettt ettt ettt en et en s 34
B RIS R e G R 35
514 HSIFRIZG BEEFVE (D) oottt ettt ettt et e ettt e e e e et e e et en e 36
BT L ST [ 8 L il B TSR 37
FE 516 PLL ETE e oottt et ettt ettt ettt ettt ettt 37
BT A = oYY (Y e TSR 37
% 5-18 Flash 174 28 5 A FUEHEARAE PR (D) oo ettt 38
FE 519 EMS EPE oottt ettt ettt ettt e ettt e et 38
BT L =S D A I U I TSR 39
FE 520 11O B IE oottt ettt ettt ettt 40
BT A I L L OSSO 41
523 1O BETRHRFTE RIB) oo oottt ettt ettt ettt ettt 41
B2 N S S WA S 42
2525 TIMX O FVE ettt ettt ettt et e et e e et e et et et et et et et et et e et e et et e et et n et e et ean e 43
526 12C FETTEEIE oo ettt ettt ettt ettt 44
FE 527 SPUEFTED oottt ettt ettt ettt ettt ettt et n s 46
B2 5228 AD C I ettt 49
26 5-29 fADCTIEMHZ @ IR R RAIN .t eve ettt ettt ettt et e et e et e e et e e e e st et e s et et et e e et et eeeeeeeeeeeeeeeeaneeens 50
22 5-30 ADC BEASZHL D) ettt 51
B T R Ly, S LR 53
FE 5-32 HUETBRIETE (D) ettt ettt ettt ettt ettt ettt ettt et e e et n e e 54
B IO ol = b ey N 2t O 56
S A0 = N T == A OO 58
B RO = N b e K AN I OO 60
22 84 TSSOP20 F5 B RS 2T oottt ettt e ettt et s et et et e et et e et e et et e et et n e 62

B O 3 AT TSRS 63



B 2-1 LQFP FIT QFNS2 FFBELZE] ..ottt ettt ettt e et eae et e et essetenesae s ete s eaeeneteeseneenereeas 4
I @ 1 N I g = TR 5
B 2-3 TSSOP20 I LZEI ..ot ettt ettt et et e e et e e et et e et e e et e e e et n e e en e 6
B 2-4 TS B AZ MM .ottt ettt ettt ettt ettt et et e et et et ettt ettt ettt et et nenns 7
e R 4 R RRRRRRR 8
K] 4-1 MM32GOLAXXAP LQFPB2 G I 3T ettt ettt ettt e e et e e e et e ee e e e eee e 18
B 4-2 MM32G014XXAQ QFNSB2 Gl BTN covcveeeeere ettt ettt ee ettt et este et eete et e et et e e ensetesseeteateeeeeteeeneaneans 19
] 4-3 MM32GOLAXX3N QFNZ28 G A1 A1 .ottt ettt ettt et e et et ee e et e en et sae e e e e eeneneen 20
B 4-4 MM32GO1AXXLT TSSOP20 Gl 1A eveveieeeeeeeeeeee et ete et eeeeee e teetesteetesteeteesestase s e arestenseetesteteeeneeneans 21
B B | T D A ettt ettt ettt ettt ettt et et et et et e et e ettt e et aee s 26
B2 ] T N EELS ettt ettt ettt et ettt et e et et et e et e et et et e et et e e et et e et en et et etan e 26
LRI 12y = 27
LR e = oo L= oy s 1 T T TSROSO 27
R R Rk =S5 30
5-6 A1 T I B U RIS TN T BEL oottt ettt et ettt ettt et ettt ettt et n et 35
Ry A e =LY L T N v 36
LSRNV L@ TRk = TSR 42
50 ZEUUIE N R ST Gl A ettt ettt e ettt e e et et e et et et e et et e et e e et e e et e e et e e et e e e e e e en e 43
B (O O 8 S vab 54 22 L == 2 45
5-11 SPI I FEEIMBEIFT CPHA = 0, CPHASEL = 1 ..ottt ettt en e 47
5-12 SPI I B M IRAT CPHA = 1, CPHASEL = 1 Moottt 48
5-13 SPI I FFEIFREIL, CPHASEL = 1 @ oottt ettt e et e e e e e en e 49
I N DO = < SRR 52
5-15 1 F] ADC B FRITETE oottt ettt ettt ettt et e et ettt e et e ettt et et e et et ean et 52
5-16 H FL L Y5 T 2 B U 2 B oottt et ettt ettt ettt ettt en 53
B-1 LQFP32 F 2 U m] ittt t ettt ettt ettt ettt et ae et re et neatens 55
Lo @ ] N T = s O 57
B-3 QFN28 1 S oottt ettt ettt ettt ettt ettt et et e et et et et ae et ereeteneatens 59

oI R Y0 = L0 I o =3 A RO UR 61



e
&

5

IS8

1.1 iR

MM32G0140 izl 23454 Arm® Cortex®-MO W%, fxi LIEMK L 72MHz. W E
64KB m A7 fias, JREEA T FEE 1 1/O uh DURAMEAE . A= i 14 12 £ ADC.
1ANREES . LA 16 i mdoEm 48 14> 16 A0F1 1 A 32 A@ A e i 8. 3 4~ 16 fidEA
SERT A, REEPREREERE: 3 UART 00, 14N 12C B0/ 2 4~ SPI 8% 12S #:11.
A7 R A TAEREN 2.0V ~ 5.5V, TARREEH CGABGRZ) % -40°C ~ 105°C ¥
JE TR (RZEV) o NE 2R B LRI T AE R R .

R FSRE, AP MMIEHSREE T 2N E

o LlkFEHI

o HFHIE

o HIABIELIR

o HIHLIEHI

o R

o X

AP Rt LQFP32, QFN32, QFN28 fil TSSOP20 &£ fhff k.

12 FERR
. WELHZRS
— 32-bit Arm® Cortex®-M0
- LAESZW ik 72MHz
o fFhiEY
— %1k 64KB [/ Flash f7fifi &%
- %1k 8KB SRAM
o IR S YEE
- 2.0V ~ 5.5V fitH
- LA/l EA. (POR/PDR)  FI4wfR HLERIIEE (PVD)
— HMEB 4 ~ 24MHZ il SRR 2%
- WIREH K 8MHz id RC &% 4%
— WE PLL AP RGNS, SCRFZ RN, D SRR R A A ki
- Witk 40KHz iR 4%
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Ik
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RIFE

- ZAMEIhFER, EHG: MR (Sleep) . f5HL (Stop) . FE{EHL (Deep Stop)
FFEHLEE (Standby)

1/ 5 1818 DMA &, SRR E R 4. ADC. UART. 12C #il SPI

9 /N JE I 4

- 116 {7 4 BiE s R EHER 2 (TIML) , A 4388 PWM %, DURSEIX A4 %
A Sz 1L ThEe

- 14 16 fEAER# (TIM3) Al 14> 32 @HER 4% (TIM2) , A ZIE 4 MaA
AR L, AT IR R ARRD

— 3/ 16 P AEAER EE (TIM14/ TIML6/ TIML7) , A 1 A S/ FLEUR 1
EAMGH, SEIXAER, BEUELIE, E TR T IR &)

- 2 NETIER S RS2 IWDG Al H AL WWDG )

— 1/ Systick jEW#5: 24 A H A TS

Zik 27 MR /0 i 1

— FTA 11O FIRTLABRZ S 16 ANSh b

— Ji s DS AT S B R =T Voo AR S

2k 6 MlfEHEEN

- 3/ UART #11

- 1/ 12C #0

- 2N SPI #1128 R

14> 12 i feds (ADC) , 1uS Herflal, £ik 13 MBS EE, 2 A ES

iy N\ IR TE

— G 0 ~ Vopa

— SCRERAFERT ) A1 43 5 T B

— v IR AR

— A R

1 A rEE R, L A

32 MrAE M BRi%E AR

CRC il 80

96 Hits JriE— ID (UID)

PR

- HATIEREE D (SWD) 1

KM LQFP32. QFN32. QFN28 fll TSSOP20 &%

DS_MM32G0140_ver0.6
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21 TR
# 2-1 MM32G0140 T3
MM32 MM32 MM32 MM32
Part numbers G0141 G0141 G0141 G0141
C1TV C3NV * c4Qv * C4PV
CPU frequency 72 MHz
Flash - KB 64 64 64 64
SRAM - KB 8 8 8 8
Advanced timers 1 1 1 1
16-bit GP timers 1 1 1 1
32-bit GP timers 1 1 1 1
Basic timers 3 3 3 3
UART 3 3 3 3
12C 1 1 1 1
SP1/12S 1 1 2 2
GPIO 17 25 27 27
12-bit ADC modules 1 1 1 1
12-bit ADC channels 12 13 13 13
Comparator 1 1 1 1
Supply voltage 2.0V to 5.5V
Temperature range -40°C to 105°C
Package TSSOP20 QFN28 QFN32 LQFP32

e i RS OMETT R, BRARSREZER .

DS_MM32G0140_ver0.6

www.mm32mcu.com



http://www.mm32mcu.com/

fE R

2.2 22 E)

LLENZNH: AN H IAE TR S P NLETR O T R S S, 22 EnE i sl (g
Tk 75 ) o AE. HEISES T REMISEERZENG 225, H o B 22 Bl v
MREAE S RENWME T Logo, KM, L&, . Logo SF(EE, HLASEER ™ k.

£%9 MM3C
GOLxxxxxt

XXXXXXXP
Pinlindex — |, @ yyww

K 2-1 LQFP I QFN32 2% #£ £l
LQFP 1 QFN32 $ 2% — R fE Tl 200 & T 22 B
o HF—1T: MM32
- RANMHEF Logo + 7= i B 5 5 —Hi 45 o
o FTAT: GOLxxxxxt
— S . Hoh 7 RORIRIESES: 7 N FORIZS o TR (-
40°C~85°C) , W GO141C4P; “t” N “V” Fymizth oA g Tk (-
40°C~105°C) , 41 GO141C4PV.
o AT XXXXXXXI
— Trace code + 7 flRA S, Hr “r” ARG IRA S,
o FEJUT: yyww
- Data code, Hm “yy” fKEH MGG FEG,  “ww” AR H B0 ) 5

DS_MM32G0140_ver0.6 www.mm32mcu.com 4
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MM3c
GOLxxxxt

XXXXXXXP
Pinlindex — |, ¢ yyww

2-2 QFN28 $ 242 E
QFN28 3% — AL T/ 4, 5t 22 B3
o 17 MM32
- REMAET Logo + 7 RS 5 — 0.
o HHTAT: GOlxxxxt
— For T + REEG . ok 7 FORIRESER. 7 N “NY ZoRizt L
Ak (-40°C~85°C) , #1 GO141C3N;  “t” N “V” £RiZS A AT B TR (-
40°C~105°C) , 1 G0141C3V,
o AT XXXXXXXT
- Trace code + & fRAS, Hi “r” REEHRAS .
o ZEUUAT: yyww
— Datacode, Mt “yy” ARFH MG IES, “ww” A H RS 1 E 2

DS_MM32G0140_ver0.6 www.mm32mcu.com 5
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GOLxxxXt

XXXXXXXr
Pinlindex — |, o "" yyWW

2-3 TSSOP20 #3522 E
TSSOP20 24— BAETIZ B & U R 22 E1:
o F—1T: GOLxxxxt
- WS + R, Hrh U7 ORI 7 N “T RSN L
ALY (-40°C~85°C) , 41 GO141CLT; “t” A “V” FoRiZS Ay BTk A (-
40°C~105°C) , 41 G0141C1V.
o AT XXXXXXXI
— Trace code + A S, H “r” ARG A S
o ZBEAT: yyww
— Data code, M “yy” ARFEH WIS F0r,  “ww” A H B2 A5 i 2

DS_MM32G0140_ver0.6 www.mm32mcu.com 6
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23 RN

MM32 G Q0

Device family

MM32 = MindMotion's 32-hit Microcontroller

Product type

G = General Purpose & Cost Effective

Core type
0 = Cortex-MO

Product Series

o
<

14 = 14 Series

Interface Configuration

1 = General Serial Ports

Flash size

C =64KB

Pins

4 =32Pin
3 =28Pin
1 =20Pin

Package

P = LQFP

Q = QFN, 0.5mm pitch
N = QFN, 0.4mm pitch
T =TSSOP

Temperature

V = -40°C ~ 105°C
M = -40°C ~ 125°C
(blank) = -40°C ~ 85°C

2-4 RS a4 AN

DS_MM32G0140_ver0.6 www.mm32mcu.com
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BVj): it

jipa

3.1  R&GiEHE

Cortex-MO g'\élhA
M M
Bus Matrix
S S S
ZN
II Hworv [ N K > 6pPIo iI
Flash SRAM
64KB . 8KB
rec  K—)SK—>| cre
ol ——
7~ "4 7S
ML [ >l K >| syscre V2 [ y e > PwWR
M4 [ >l K >| mcubBG M3 [ K >l wbe
M6 [ >l K > cowmp UART2 [ y e >l 1ect
M7 [ >l K >l ExTl UARTS [ K >l wwbe
UARTL [ >l K > Abc spi2 | K—)

3-1 RGiHER

DS_MM32G0140_ver0.6
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32 AR

Arm® [#] Cortex®-MO AL BE&% 2 o —ARHIIR AN Arm b PRE:, & 4sBl MCU Y/ 2R
TIRARRE G G5 B . PRSI RGTHFE, AT SR A st bR ) T S A A 2 0k 1
Hh T R G

Arm® f] Cortex®-MO & 32 (1] RISC 432, $RALEAMAMRID A, TEEF 8 Fl 16 AL &
GiITEAE 2SI LR IE T Arm AL IR R RE -

A=A NER Arm Z0, BIESETA R Arm TEFSA A

3.3 BN

BRI —A AHB HEHERE, —A AHB S ZRAIHE MR APB M2k, 24 CPU &2k
I DMA SR FIRFIE RIS, BA&MEife. AHB B4 H4ME (RCC, HWDIV, GPIO Al
CRC) ifiid AHB HIEKMERE 5 RG MLz /£ APB Ml AHB B4 ¢ [A]#H ik AHB2APB
WRBEAT R A . 24 APB 277483547 8 £ 16 fiifjln], APB 2 EBIh v 32 £, [FIFER,
AHB2APB #it B4 B 34 % DI Fe -

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

0x0000 0000 - 0x0000 FFFF 64 KB Map to main Flash
0x0001 0000 - 0x07FF FFFF ~128 MB Reserved
0x0800 0000 - 0x0800 FFFF 64 KB Main Flash
0x0801 0000 - Ox1FFD FFFF ~383 MB Reserved
O0x1FFE 0000 - Ox1FFE 01FF 0.5KB Reserved
0x1FFE 0200 - 0x1FFE OFFF 3 KB Reserved

Flash Ox1FFE 1000 - Ox1FFE 11FF 0.5KB Encrypted area
O0x1FFE 1200 - Ox1FFE 1BFF 2.5 KB Encrypted area
0x1FFE 1C00 - Ox1FFF F3FF ~256 MB Reserved
O0x1FFF F400 - Ox1FFF F7FF 1 KB System memory
0x1FFF F800 - Ox1FFF FOFF 0.5KB Option bytes
0x1FFF FAQOO - Ox1FFF FFFF 1.5KB Reserved
0x2000 0000 - 0x2000 1FFF 8 KB SRAM

SRAM
0x2000 2000 - 0x2FFF FFFF ~255 MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 07FF 1KB TIM3

APB1 0x4000 0800 - 0x4000 2BFF 9 KB Reserved
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG

DS_MM32G0140_ver0.6 www.mm32mcu.com 9
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Dhaedhid

Bus Address range Size Peripheral
0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1 KB SPI2
0x4000 3C00 - 0x4000 43FF 2 KB Reserved
0x4000 4400 - 0x4000 47FF 1 KB UART2
0x4000 4800 - 0x4000 4BFF 1 KB UART3
0x4000 4C00 - 0x4000 53FF 2 KB Reserved
0x4000 5400 - 0x4000 57FF 1 KB 12C1
0x4000 5800 - 0x4000 6FFF 6 KB Reserved
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 83FF 4 KB Reserved
0x4000 8400 - 0x4000 87FF 1KB Reserved
0x4000 8800 - 0x4000 BFFF 14 KB Reserved
0x4000 C000 - 0x4000 FFFF 16 KB Reserved
0x4001 0000 - 0x4001 03FF 1 KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC
0x4001 2800 - 0x4001 2BFF 1KB Reserved
0x4001 2C00 - 0x4001 2FFF 1 KB 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 7FFF 13 KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1KB Flash Interface

AHB 0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC
0x4002 3400 - 0x4002 FFFF 47 KB Reserved
0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x47FF FFFF ~127 MB Reserved
0x4800 0000 - 0x4800 03FF 1 KB GPIOA

DS_MM32G0140_ver0.6
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Bus Address range Size Peripheral
0x4800 0400 - 0x4800 O7FF 1 KB GPIOB
0x4800 0800 - 0x4800 OBFF 1 KB GPIOC
0x4800 0CO0O0 - 0x4800 OFFF 1 KB GPIOD

3.5 Flash

AT iR AR K 64KB TN EINAF Al AT, A7 B A -

3.6 SRAM
AFE AR K 8K 7T N E SRAM.

3.7 NVIC

AN ERER R EX P W, LA R EEE CRaKE 16 A
Cortex®-MO [JhliZk) i 4 AN rgafefh e dh.

o ERAT NVIC REWS 1K BT LR (1) o Wi o7 kb 2
o Rl E N Dbt HEEA N

o EHREM NVIC 21

o AVFHINT YR AL FE

o TR B ML R e h

o SCRETRINTRHBER )RS

o HIRMFLIIVRE

o WMLREIN HEKE, TLHHIME ST

AR DL /I 1 v T A A8 4R Ak V5% F) v D T R

3.8 MR/ EAFIEH] A EXTI

SR SR A A A 2 AR AR, TRk E 10 S H ARk, B AR
Wi/ R . BTA 10 SR LLEREE] 16 MM . AR WLy i o r o6, 88
& B iR CETRE. FREITERGANE) « —MERRE FAE S YEREFTA
THRIPIRES .

EXT R DA U 2] fik b 56 B /T P 3 APB2 e 2k )b Jo] S ) i~ 32 4k

3.9 EHMEE
R E B R R RGN B EEALJE, B e IR 8 MHz PR35S BRI R G
I 5 T R A R A BB 4 ~ 24 MHz ISl 4 W IS AR BRI 60 TE 00, BRG62s [ 3 S i

DS_MM32G0140_ver0.6 www.mm32mcu.com 11
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IR BE AR, JCHT PLL, I H SRR 4 . B, w0 SAERE T AH O A o s T Ok,
2 7 A R R R T SR

W Rgid, fEHZ A5 AHB S48, Sl APB (APBL Fl APB2) S &I .
For AHB Ml id APB SR I B iR i T IE 72 MHZz.

3.10 JEEhER
tHJE, MHW Flash E31,

3.11 HHAFR

e Vop=2.0V ~5.5V: ilid Voo 51 11O 5] BIAT A FHEIE 5 k.

e Vopa=2.0V ~55V: Jy ADC. EArmide, Ry asA PLL MRBALES 7> S2 L. Vopa
H Vssa 1] LA AR 3 Voo F Vss, 7 DLEAEHL (R 5 Voo f1 Vss — 20

312 ez

AP T A (POR) [ A (PDR) ML, ZHSIHALT TIERE,
TRUE RS AL 2.0V B TAE: 4 Voo IR T HREMBIH (Veorror ) B, BEEAFTHAL
RE&S

B IR A — AT R TS (PVD) . B MM Voo/Vooa Bt SBIME Ve HLEL,
4 Voo (& T80 T BIE Vevo B =4I, WA R /7 R DL H 2485 5 I8 BB i ) B
AN#Z4tE. PVD DR 2l f P IT e .

3.13 HEALERS
P B B R S0 4 L B A B R T LR R R R R SR A A S
BT TARIRZS

3.14 RIhFEER

PR SR I RER R, T LAYE BESRARINAS . 4545 B0 A 1 52 ol i 2 ) 3 8 S e £ F
1.

BERARAL T,

FEIEIRAE S, H CPU Ik, B Sh it T TR A AT 78 5% A b W7 /S PRI e CPU.

EHUER
FELRFF SRAM MIZF AN AEAZRITEIL T, EHUBRT DULZIEAR I R BE AR fEIEHL
AT, HSI KRG &AM HSE @R IR 4 g oc k] . w] DUBEE A —ACE K EXTI BI{E 598

DS_MM32G0140_ver0.6 www.mm32mcu.com 12
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R 3-2 B 2R INRE LI

Pl g MEHUSE e, EXTI S5 LI 16 NME 110 Mz —.

-1

o

PVD Hn it i i (5

HEEHUENX
EENURR RO — 2, (ARENEIA B AR A FL RET A€ -

LIRS

FEHLBE 2 AT SC B RS I AR DI RE . 2R 1E CPU TR BRAR B2 2 5% P P T T o . AR
A1 1.5V AL E X IR F . PLL. HSI 1 HSE R 3% 2sth 4625, AT LB WKUP
SR ETHE. NRST BIIEIAMEE L. IWDG & A0l ok 2 % | 10 52 I #ene i 35 4
SRAM FIFFAE 3 I A B KRR . RA RN B 4 RRL

3.15  TE{EBREESS HWDIV
PR R RRIE S A TE, e ST A 75 5 B R S 0 32 A Rikia . kR ire—
S e R 4 I A

3.16 DMA

A= NE 5 HEH DMA T LI BLAFAGas AP A% . 1 BUAE G 35 FIAE it 25 31 B & 1 5L
Lt DMA 155 2% L REIR T 2 X BT B, T8t S 1 32 1) 3 1 i IR 22 [X 45 R I BT = A
[ 7 o

BAMEIEEA IR DMA 15 RIZ4E, [FR AT DL il BN AR e,
A8 4 B R0 5 AR kA AT DAd ok B i E .

DMA SZH: 4N 05E UART. 12C. SPI. ADC FE@M] . g AL nt i i 2%

3.17 EBESMEIH TIM & WDG
R G LA SR 2. 2 MBI RN . 3 M EAENE. 2 MBI e 5514
RIS e 28, TR T SR i g W 2 S R I R

Type Instance | Resolution CEoun?er pre-divider DMA Capture/compare | Complementary
direction request channels output
Advanced |  TIM1 16pit | UPdOWN. | ) 65536 Yes 4 3
up/down
TIM2 32-bit up, down, | 4 4, 65536 Yes 4 No
General up/down
purpose TIM3 16-bit | UP> dOWN. 44 65536 Yes 4 No
up/down
TIM14 16-bit up 1 to 65536 Yes 1 No
Basic
TIM16 / .
TIM17 16-bit up 1 to 65536 Yes 1 1
DS_MM32G0140_ver0.6 www.mm32mcu.com 13
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ERERERE (TIMDD

R ER 2R 16 AL EER . 4 DR/ BOETE DL A EAN PWM RAEZRALL,
ERAWIEXAEAN BAN PWM i, 28 A] DL 2 il 58 B @ A E I 8 o DU/ i il 1
A LA

o ISR

o LA

o PEAPWM GAZEir X 55D

o Rk A

BLE A 16 ALiE A ER 280, ©5 TIM2 @i 2 A MHE R IR . &N 16 A2 PWM KA
i, B AAEESIEES (0~ 100%) .

FERER, HHEES T LA RS, I PWM A 28 1k, AT I8 3 6 5 Y 742 1
5%

IRZThREHMSIEAN TIM EREAHE, AEREE AR, B s g il i i 25 T Ui &
I AREERTIAE S TIM E RS 350 R AE, SR AEEDD s e Th Ae .

AR ER2 (TIM2/TIM3)

FEat N E T 20k 2 AT [ERPIsAT R E R S (TIM2, TIM3) o GER 284 —1> 16/32 {7
(¥ E B ABGE NGRS . —> 16 ALRITR AR AT 4 ANRSLEE, AN EE A
FHINFE. S . PWM TR R b s

B e 3241
SER 28— 32 ALK A SINEGE AL B . —A 16 SLAIBU a4 ANJoT i
i, EANEIEA TR e PWM R kb Q.

EHSER A _16 f

BEASE I 28— 16 A2 B3 mEGR s st #ds . — A 16 AL T SR 4 ADJRST )
BIE, A EIE T ROGEIR . S . PWM AT B R A

EAE R E I AR R D B S v A e I AR 3L R AR, SROLRDE ECR AR T R . A
WIRBN, TR T DRSS . AT @ e I SRR TR PWM it AN E I 4%
HBAH ML DMA &R HLH .

XL E I A5 10 RE 8 A PR IE B RAD AR 5 5, AR 1 ~ 4 MNERMEGERS TR .
AN BT 255 PWM Bt BI1E Ay f67 S ik i B of

A (TIM14/ TIM16 / TIM17)

FA R E 3N EAER S (TIM14/TIM16/TIML7) , RANER 254 — 4 16 48,

SCRFEBIER, OB ER A A 16 LB AR 1 AN eEE, R
ERH TR e, PWM i s ik . S HE PWM B, TIM14 %

DS_MM32G0140_ver0.6 www.mm32mcu.com 14
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HEAMa B, TIM16 A1 TIML7 Bo & Boaba o 0, w4 E A4 PWM X, SCRAELESE
Xt .

MILETIH (IWDG)

MOLE TR — A 12 RLRB B A — A 8 ALi o dias, & th— P
[¥] A0KHZ [ A5 FE ALy Bl o RUAIX ARG 2 L T 08, B LUE AE AT TS AR R AL
B e AT LLFTE R GR A ) AN RGBSR — A B R I 38 N R B AL
I P, 3O o A T 1 T DA B R AR SRR A SR S T RS T, TR T A
W4 .

HOFITH (WWDG)

EWOBETTHNA A 7 ALEEEaT s, JFT A E s E higqr. el DM s 11 A
TAERAE G BN RGE . EHENIRE), BARMEhWishee: AR T,
THEES AT LR R 25

RGN EER 2% (Systick)

XA E AR T T RAE RS, M — AR T R . e B VIR

o 24 frryEhcH LS

o HBIEINFINEE

o CHIPHER A O I AR AR ANV DRk R G

o FIYWAENS B

3.18 GPIO

A GPIO 5l JIHRAS LA b B e B i GRS EUTIRD) « BN GREURTE BRI R 4D
S AN BT RENG 1. 2% GPIO 51 I#E -5 % v s i Hul i 5 F AMBESE
EFEMEI T, VO SR AN hfE T LB — /MR e MHRIEDUE, LB =AM S A
11O 25745 o

3.19 UART

PR 3 A UART #5210 SCHF LIN EMThEE. it 1S07816 e R, UART #%
PSR B K AT 5 Ar, 6 6ry 7 7 8 f. 9 fumlfilE .

FIr UART 4 LR RT LUE ] DMA #24F .

3.20 I2C
AFE AR LA 12C 20, Bels TAET 2 EARE MR, ORI .
12C #2030 FF 7 ek 10 A7 3k

DS_MM32G0140_ver0.6 www.mm32mcu.com 15
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3.21 SPI
A= R 2 N SPH#ZT . SPI AN T, AIfcE RAFm 1~ 32 fit. FHR
BKHEZ 36 Mbps, MR KA 18 Mbps. A ) SPI 42 L1 48] LU S ] DMA #:4F .

3.22 125

ARPEE AR 2 A 128 B0, 5 SPI LA =AM, SCREEXUCTIERG (BURSTHLE IR
B LR EBAESNERIE, KRBT FERRE AL, BB i R ibr &
CERAMHL AU R IR U AR & (UML)

8 FL Al gmAR L VE T 4y i, DLIKBIREH 1) F KA AR (8KHZ 3] 192KHZ)

Helax AT L2 16 2. 24 frnl 3247, Hda Wil € v 16 2 (16 [z & #ii) =32 4L (16
Ry 24 7. 32 A A

3.23 ADC

PRI 1A 12 AL RS TR e ds (ADC) , W] ADC AhEREIE £0E 13 4>, Tl L
PR, B MIAE S e . ERRENT, BT Ok e i — AN B
KEEMH . ADC 1] LAEEH DMA #:1E.

B 1A Ty B Fo VF IR RS AR S L — 2% SR AT e vh ROE T, M B L A5 5 HE TR 1Y
BIMERS, KA

EHE FH i I 28 (TIMX) R i il i 28 7= AR I 0, T RAr i I 6 S ADC i &
IR fefd ADC B S B R o

BEAR RS
R AR AR P2 — IR ARV E AR R H T o TR AR IR AR A N R B RE 1) ADC [ N\ T iE
o FH TR AR e 1 i R B K

324 HHHEEE COMP
PR 1 MRS, AIRSZAE ] GERBTE % B0 110 1), a5 En ds s
fiH. COMP " T ZFhiThfe, GE:
o HHARLAME S i A AR Th FEAR = nte i
o HIEAMET
o EMFEHIHM PWM MISE G, 2 R0Z A 1) rei 4 il ] 2%
o BN AS
o  HALLEASAAIIEITIR
- W[E M 110 5l
- WEBLLEHE CRV A IEHE Vopa B P AE FELUER 19 70 & FEURAE

DS_MM32G0140_ver0.6 www.mm32mcu.com 16
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o YRR HLE

o HYRFEMH AN THE

o it AT LLEE E 1] B — AN 1/O iy 11 B N8 I ARG, T DA BLR S
— R EL
— OCref_clr FF GZ R HAH FIES]D

o CHSEILPGE PWM SCH 4 ZE 1

3.25 CRC

CRC (fEHICARIKE) THE IO —ANE e 1 2 WU A48, —A 32 AL % 77
4:—A~ CRC %, #ERZIIMHF, 3T CRC B AR H T MAESE 4 4 sk 77 ik i — Eohk: .
7E EN/IEC60335-1 Rt HJTu A, Eieft ¥ —FR il NAE A7 i 2 iR 1 B, CRC it
BT DL TS AR 2 4G, IF SRR R AR BOZ AR R AR IR A 0T EE

3.26 SWD
PR Arm FRIERIPIZE SR AT IR IE D (SW-DP) .

DS_MM32G0140_ver0.6 www.mm32mcu.com 17
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S1E U B R TRE

A4

51 il X & B

4.1 5l HE

Tfe

411 LQFP32-MM32G014xx4P

32 [ pB8
31 [ PB7
30 [ pB6
29 [ P85
28 [ pBa
27 [ pe3
26 [] PA1S

PB9 [

PD6 [ |

NC [
VDD/VDDA [ |
VSS/VSSA [
NRST [ |
PAO-WKUP [ |
PAL [

00 N O U1 A W N R

25 PA14

24 [ ] pA13
23 [ ] PA12
22 [ ] PALX
21 [] PA10
20 ] NC

19 [ pA9
18 [ ] PA8
17 [ ] pB2

PA2 | 9
pPa3 (| 10
pAa | 11
pas [ 12
pas ] 13
PA7 [| 14

pBo (| 15
PB1 []| 16

K 4-1 MM32G014xx4P LQFP32 5| i/ 4fi

DS_MM32G0140_ver0.6
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S1E U B R TRE

4.1.2 QFN32 - MM32G014xx4Q

PBS
PB7
PB6
PB5
PB4
PB3
PA15
PA14

PB9 b PA13

PD6 2 PA12

NC 3 ® PA1l

VDD/VDDA 4 PA10
VSS/VSSA ;‘,’ 5 Exposed F:ad NC
NRST V6 ' PA9
PAO-WKUP G 7 PAS
PA1 78 PB2

PA2
PA3
PA4
PAS5
PAG
PA7
PBO
PB1

VSS/VSSA

Kl 4-2 MM32G014xx4Q QFN32 3| {431

DS_MM32G0140_ver0.6 www.mm32mcu.com
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S1E U B R TRE

4.1.3 QFN28 — MM32G014xx3N

PB8
PB7
PB6
PB5
PB4
PB3
PA15

PB9 PA14

o6 ° PA13

VDD/VDDA PA12

VSS/VSSA Exposed Pad PALL
NRST } PA9
PAO-WKUP PA8
PAL PB1

VSS/VSSA
22322 3 8
o o o o o o a
K 4-3 MM32G014xx3N QFN28 3| [l 5> 7
DS_MM32G0140_ver0.6 www.mm32mcu.com 20
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S1E U B R TRE

4.1.4 TSSOP20 - MM32G014xx1T

pe7/PB8 [ | 1 20 [ |
PB9 [ | 2 19 [ ]

PD6 [ | 3 18 [ ]
VDD/VDDA [ | 4 17 [ ]
vss/ivssa [ | 5 16 [ ]
NRsT | 6 15 [ ]
paO-WkuP | 7 14 [ ]
pa1 | 8 13 [ ]

a2 [ |9 2 [ ]

PA3 [ | 10 1 [

PB3/PB4/PB5/PB6
PA14/PA15

PA13

PA12

PA11
PBO/PB1/PB2/PAS
PA7

PA6

PAS5

PA4

& 4-4 MM32G014xx1T TSSOP20 3| 147

DS_MM32G0140_ver0.6 www.mm32mcu.com
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S1E U B R TRE

® 4-1 51 E X

4.2

5l &

LQFP32 | QFN32

QFN28

TSSOP
20

Name

Type
(U]

110
level
2

Main
functio
n

Multiplex function

Additional
function

PB9

110

TC

PB9

12C_SDA
TIM17_CH1
TIM1_CH4
SPI2_NSS/I252_ WS

PD6

110

TC

PD6

TIM3_CH1
TIM1_BKIN
UART2_RX
TIM1_ETR
TIM16_CH1
TIM1_CH3
COMP1_OUT

ADC1_VIN[13]
COMP_INM[3]

NC

VDD/V
DDA

VDD/V
DDA

VSS/V
SSA

VSS/V
SSA

NRST

110

NRST

PAO
WKUP

1’0

TC

PAO

UART2_CTS
TIM2_CH1/TIM2_ETR
SPI2_NSS/12S2_WS
TIM2_CH3
COMP1_OUT

ADC1_VIN[O]

PA1

1’0

TC

PA1

UART2_RTS
TIM2_CH2

ADC1_VIN[]
COMP_INPIO0]

PA2

1’0

TC

PA2

UART2_TX
TIM2_CH3
SPI2_NSS/I2S2 WS

ADC1_VIN[2]
COMP_INP[1]

10 10

10

PA3

110

TC

PA3

UART2_RX
TIM2_CH4

ADC1_VIN[3]
COMP_INP[2]

11 11

10

11

PA4

I/0

TC

PA4

SPI1_NSS/I2S1_WS
TIM1_BKIN
TIM14_CH1

12C_SDA

ADC1_VIN[4]
COMP_INPJ[3]

12 12

11

12

PAS

110

TC

PAS

SPI1_SCK/I2S1_CK
TIM2_CH1/TIM2_ETR
TIM1_ETR
12C_SCL
TIM1_CH3N

ADC1_VIN[5]
COMP_INM[0]

13 13

12

13

PAG

110

TC

PAG

SPI1_MISO/12S1_MCK

TIM3_CH1

TIM1_BKIN
UART2_RX
TIM1_ETR
TIM16_CH1
TIM1_CH3

COMP1_OUT

ADC1_VIN[6]
COMP_INM[1]

14 14

13

14

PA7

110

TC

PA7

SPI1_MOSI/I2S1_SD
TIM3_CH2
TIM1_CH1N
TIM14_CH1
TIM17_CH?1
TIM1_CH2N
TIM1_CH3N

ADC1_VIN[7]
COMP_INM[2]

15 15

14

15

PBO

IO

TC

PBO

TIM3_CH3

TIM1_CH2N

TIM1_CH1N
TIM1_CH3

ADC1_VIN[8]

DS_MM32G0140_ver0.6
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S1E U B R TRE

/0 Main
LQFP32 | QFN32 | QFN28 | T550P | Name | ™F® | level | functio | Multiplex function
@ n

Additional
function

TIM14_CH1
TIM3_CH4
TIM1_CH3N
TIM1_CH4
TIM1_CH2N
MCO
TIM1_CH2
TIM1_CH1N

16 16 15 15 PB1 110 TC PB1 ADC1_VIN[9]

17 17 - 15 PB2 110 TC PB2 - -

MCO
TIM1_CH1
18 18 16 15 PA8 110 TC PA8 TIM1_CH2 -

TIM1_CH3

UART1_TX
TIM1_CH2
UART1_RX
19 19 17 - PA9 110 TC PA9 12C_SCL -
MCO
TIM1_CH1N
TIM1_CH4

20 20 - - NC - - g - -

TIM17_BKIN
UART1_RX
TIM1_CH3

21 21 - - PA10 /0 TC | PA10 UART1_TX -

12C_SDA
TIM1_CH1
SPI2_SCK/I2S2_CK

UART3_TX
UART1_CTS
TIM1_CH4
22 22 18 16 PATT | WO | TC | PATT 1 ops MOSIN2S2 SD )
12C_SCL

COMP1_OUT

UART3_RX
UART1_RTS
TIM1_ETR
23 23 19 17 PA12 /0 TC | PA12 | oo MISGIi2S2 MCK -
12C_SDA

TIM1_CH2

SWDIO
UART1_TX
24 24 20 18 PA13 | 10 | TC | PA13 SP'Z—M'SMOC/gsz—MCK )

TIM1_CH2

TIM1_BKIN

SWDCLK
UART2_TX
25 25 21 19 PA14 I/0 TC PA14 UART1 RX -

SPI1_NSS/I12S1_WS

SPI1_NSS/12S1_WS
26 26 22 19 PA15 | /O TC | PA15 UART2_RX -
TIM2_CH1/TIM2_ETR

SPI1_SCK/I251_CK
TIM2_CH2
UART1_TX
TIM2_CH3
TIM1_CH1
TIM2_CH1

27 27 23 20 PB3 IO TC PB3 ADC1_VIN[10]
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S1E U B R TRE

LQFP32 | QFN32

QFN28

TSSOP
20

110
level
2

Name T)(/1|c)>e

Main
functio
n

Multiplex function

Additional
function

28 28 24

20

PB4 110 TC

PB4

SPI1_MISO/I2S1_MCK
TIM3_CH1
UART1_RX

TIM17_BKIN
TIM1_CH2
TIM2_CH2

ADC1_VIN[11]

29 29 25

20

PB5 110 TC

PB5

SPI1_MOSI/I2S1_SD
TIM3_CH2
TIM16_BKIN
MCO
TIM1_CH3
TIM2_CH3

30 30 26

20

PB6 I/0 TC

PB6

UART1_TX
12C_SCL
TIM16_CH1N
TIM2_CH1

31 31 27

PB7 1’0 TC

PB7

UART1_RX
12C_SDA
TIM17_CH1N
UART2_TX

ADC1_VIN[12]

32 32 28

1

PB8 1’0 TC

PB8

12C_SCL
TIM16_CH1
UART2 RX

1.
2.

|:$HAU.)\! Oziﬁ'}thy S:Eﬁlﬁy H|Z:%BH

TC: #5310, FIANES AT VDD H &

DS_MM32G0140_ver0.6
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S1E U B R TRE

4.3 SR H
# 4-2 PA i DR 2 H AFO-AF8
Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
UART2_CT | TIM2_CH1/T | SPI2_NSS/I COMP1_OU
PAO - S IM2_ETR 252 ws | 'M2.CH3 - ) T -
PA1 - UARDRT | Timz_cHo - - - - ; -
SPI2_NSS/I
PA2 - UART2_TX | TiM2_cH3 | S5 \0S - - - ; -
PA3 - UART2_RX | TIM2_CH4 . - . - ; -
SPI1_NSS/]
PA4 DS - . TIM1_BKIN | TIM14_CH1 | I12C_SDA - ; -
SPI1_SCKII TIM2_CHT
PA5 ST Ok - M2 CHUT | Tim1_ETR - I2C_SCL | TIM1_CH3N A -
PAG S|2P'811—",’\'/:22/ TIM3_CH1 | TIM1_BKIN | UART2 RX | TIM1_ETR | TIM16_CH1 | TIM1 CH3 COM'?—OU ;
PA7 STzns?MsOgV TIM3_CH2 | TIM1_CH1N - TIM14_CH1 | TIM17_CH1 | TIM1_CH2N | TIM1_CH3N -
PAS MCO - TIM1_CH1 - - ; TIM1_CH2 | TIM1_CH3 -
PAQ - UART1_TX | TIM1_CH2 | UART1_RX | 12C_SCL MCO TIMA_CHIN | TIM1_CH4 -
PA10 TIM17_BKIN | UART1_RX | TIM1_CH3 | UART1_TX | I12C_SDA - Tm_cH1 | SPZSCKI -
UART1_CT SPI2_MOSI/ COMP1_OU
PA11 UART3_TX A TIM1_CH4 - a2 G 12C_SCL - - -
UART1_RT SPI2_MISO/
PA12 UART3_RX A TIM1_ETR - pes Mok, | 12C_SDA - TIM1_CH2 -
SPI2_MISO/
PA13 SWDIO - UART1_TX - RS MCO TIM1_CH2 | TIM1_BKIN -
SPI1_NSS/I
PA14 SWDCLK | UART2.TX | UARTI_RX | SDULNSS - - - ; -
SPI1_NSS/I TIM2_CHT
PA15 2si ws | YARTZ.RX | " \us eTR - - - - - -
* 4-3 PB i (1 Th RS H AFO-AF8
Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
PBO - TIM3_CH3 | TIM1_CH2N | TIM1_CHIN | TIM1_CH3 . - ; -
PB1 TIM14_CH1 | TIM3_CH4 | TIM1_CH3N | TIM1_CH4 | TIM1_CH2N MCO TIM1_CH2 | TIM1_CHIN -
PB2 ] - - - - . - ] -
PB3 SZQTSCCII((/ ' - TIM2_CH2 | UART1_TX | TIM2_CH3 ; TIM1_CH1 | TIM2_CH1 -
SPI1_MISO/
PB4 e o | TIM3_CH1 . UART1_RX - TIMA7_BKIN | TIM1_CH2 | TIM2_CH2 -
PB5 ST2'13—1M§§" TIM3_CH2 | TIM16_BKIN MCO - ; TIM1_CH3 | TIM2_CH3 ;
PB6 UARTI_TX | l2c_scL | TM13-CHT - TIM2_CH1 . - ; -
PB7 UART1 RX | I2c_sDA | 1M1 7N—CH1 ; UART2 TX ; ; ; ;
PB8 - I2C_SCL | TIM16_CH1 . UART2_RX . - ; -
SPI2_NSS/I
PB9 - 12C_SDA | TIM17_CH1 . Tm1_cHa | SPZNSS - ; -
% 4-4 PD ¥ 1 ThfE 5 ] AFO-AF8
Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
PD6 sgg{wgg/ TIM3_CH1 | TIM1_BKIN | UART2_ RX | TIM1_ETR | TIM16_CH1 | TIM1_CH3 COMT—OU ;
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A

5 S,

I

51 WA
FRAEAERI B, BT AL Vs AREHE,

511 HAFHEE
T 51 S o 1 7 B R T ) B-1s

296610

B 5-1 5| I S Bk

5.1.2 5| ANBE
2] 465 LR (0 87 3R T B 5-2.

(ﬁm
m%)
o -

5-2 51 A U
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51.3 fteEHFE
HEE B 2R T T 5-3.

VDD
T VDD
1213 !
[ w Regulator ———»|
] Output . Core logic
g1 (CPU, digital
5x 100 nF —— General[_ G| Logic circuits and
+1x47uF | 1/0 ports % circuit memory)
vss
1/2/3 E:.] .
1 ] |
VDDA
I VDDA r
10nF+1uF —— Analog circuits
HF —— ADC | (Oscillators, PLL, etc.)
VSSA
806384

K 5-3 AT %

5.1.4 HEREFEIE
31 1 B AR IR 7 AR T R 5-4.

oo

VoD

e
17 .

[ ]
L]

Kl 5-4 HLLHAEN R T %

52 xR RFUEM
INTES 0 F AT SR “Aaxt LKA FI% (F5-1. £ 52 M % 53) F4AH
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* 5-1 HERME

FME, FIRES PRSI AA MR . X B R R4 Y BE AR 52 (R 5 KR, IFASRRAE L 2%

PR AT REMERAE IO R . S K TARE BB 2 T

eSS A VDR G

Symbol Description Minimum Maximum Unit
Vbx-Vss External main supply voltag(gs (including Vobpa and 03 5.8
Vssa) \Y;
Vin @) Input voltage on other pins Vss-0.3 Vop+0.3

* 5-2 HURHE

1. FrEREVE (Vob, Vooa) Al (Vss, Vssa) Bl B ATUG 2B B A FU VRV Bl IO 1 H R 4

E.

2. DBAURZENE VIN FIRKE. ARRFRRKEANBRERER, H2 LML,

Symbol Description Maximum Unit
lvopvopa () Total current through Vbo/Vopa power pins (supply current) (1 +120
lvssivssa(h) Total current through Vss/Vssa ground pins (outflow current) () -120
Output sink current on any 1/0O and control pins +25
o Output current on any I/O and control pins -25 mA
NRST pin injection current 5
IIngePiny DB) — -
HSE OSC_IN pin injection current 5
Shingeiny © Other pins injection current ) £25
1. fERVMTEREA, P ERIE (Vob. Vopa) FiEEHL (Vss. Vssa) 5l 2GR 2% 42 2 7140
CEV/
2. HCHIFEARLAUES AR TE /O AiEhl 5 . S R € A RAES % = 5] I LQFP
SRR P IESE YR 51 IAITALRE o
3. RIANEANHTE T RBAUERE .
4. M ViN>Vopall, SFEIERFENBR: 2 VIN< Vss B, 74 RFENBT. A7 BH I
(PIND o
5. HZMEMAFNAAEENRRN, Zhno v BIEBOME S T IE FEN R AEN BT (B
B BI4ExHE .
53  TE%&M
5.3.1 EATIEXM
#* 5-3 WM TAEAF
Symbol Parameter Conditions Min. Typ. Max. Unit
fHCLK Internal AHB clock frequency - - - 72 MHz
frcLk2 Internal APB2 clock frequency - - - 72
DS_MM32G0140_ver0.6 www.mm32mcu.com 28
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Symbol Parameter Conditions Min. Typ. Max. Unit
fecLki Internal APB1 clock frequency - - - 72
Vbbb Digital circuit operating voltage - 2.0 3.3 5.5
Analog circuit operating voltage
Vv (Performance is guaranteed) Must be the same as 25 3.3 55 v
DDA Analog circuit operating voltage Vop (1)
. 2.0 - 25
(Performance is not guaranteed)
Power dissipation LQFP32 - - 333
Po Temperature: Ta= 85°C (@) QFN32 - - 571 mwW
. = o (2)
or: Ta=105°C TSSOP20 : : 270
Ambient temperature (extended o
Ta industrial level) ) -40 ) 103 ¢
i ®)
T Junction temperature _ 40 ) 125 oC

(extended industrial level)

1. #UE AR EAT IR Voo A1 Vopa fitHE, 76 - HRIIEH#E #AE], Voo Ml Vopa Z [0 &% 1

£ 300 mV [ZE5.

2. IR TABYE, RE Ty (Ty=125T ALXT IR KNBUEE) A Toma M AVFE R Po 5

fH.

3. ERIRMTIFRREHICRA T, R Ty (Ti=125C N4 R RBUEE) At Tomax, Ta #]

LAY e B IXANE

5.3.2 _E MK R T/EXM

TRAGHNSERIER 5-3 — M TAEZM R 1.

K 5-4 - BRI RN AR SR

Symbol Conditions Min. Typ. Max. Unit
Vpp rise time tr 1 - o
tvbp us
Vop fall time tr 400 - o
Vit ® Power-down threshold voltage - 0 - mV
1. HEZRGIHEEE, DEAT S
2. ASH LS Vo B R AR LT R B, L s RN B B
3. ARG R ATLARTEE BH, A EEERZI OV JTR.
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K 5-5 b H5ha Tz

5.3.3 R E AL eI 5 I L
TRAL IS BURRAE R 5-3 51 H HFFEEEE TR Voo 4t d R Tt/

%K 5-5 PR AR R IR AR B

Symbol Parameter Condition Min.® | Typ. | Max.® | Unit
PLS[3:0]=0000 (Rising | o | 15 | 198
edge) i ' :
PLS[3:0]=0000 (Falling
odoe) 1.53 1.7 1.87
PLS[3:0]=0001 (Rising | ;o0 | 24 | o231
edge) i ' :
PLS[3:01=0001 (Falling | 1 g0 | 20 | 200
edge) i ' :
PLS[3:0]=0010 (Rising
odge) 2.16 24 2.64
PLS[3:0]=0010 (Falling 207 2.3 2.53
edge) ' : .
PLS[3:0=0011 (Rising | , 45 | o7 2.97
edge) i ' :
PLS[3:0]=0011 (Falling
Level eoge) - — —
selection of PLS[3:O]e=<EI);g)O (Rising 210 >0 330
VpvD programmable 1= i v
voltage PLS[3.0];3; 2? (Falling |, &, 2.9 3.19
detectors
PLS[3:0]=0101 (Rising
edge) 2.97 3.3 3.63
PLS[3:0]=0101 (Falling 2.88 3.2 3.52
edge) i - :
PLS[3:01=0110 (Rising | 5., | 36 | 396
edge) i ' :
PLS[3:0]=0110 (Falling
edge) 315 > 5
PLS[3:0]=0111 (Rising 351 3.9 4.29
edge) i - :
PLS[3:0]=0111 (Faling | 5,0 | 28 | 48
edge) i ' :
PLS[3:0]=1000 (Rising
edge) 378 42 hoe
PLS[3:0]=1000 (Falling
edge) 369 4 o
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Symbol Parameter Condition Min. ® | Typ. | Max.® | Unit
PLS[3:0]=1001 (Rising 4.05 45 4.95
edge)
PLS[3:0]=1001 (Falling 3.96 44 4.84
edge)
PLS[3:0]=1010 (Rising 4.32 48 5.28
edge)
PLS[3:0]=1010 (Falling 4.93 47 517
edge)
Power-on
Vpor/por (D reset - - 1.65 - \Y,
threshold
PDR
Vhyst_PDR hysteresis - - 30 - mV
Reset
(2) - - p
TRSTTEMPO duration 3 ms
1. PSR BT RIE 2 /MY EUE VeorPDR.
2. HEIHRE, ATEAEFEH IR,
3. HZEAVHEEH.

e SRR (R & o B (POR &40 B A R ARG —A 10 Fil 1 %)

534 WERZSEHE
FERAL BB HORKER 5-3 51 1 FRSHEE TR Voo £EH i E Tt E .

* 5-6 NEMZMAE

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

1. RS ARRAF I T A3 1 S FH P ) 22 AR AR 2

5.3.5 fHLHETIFE

HLHFE 2 Z M SHA A RN LG8, RESHME RO TERE. HEREZ. 1/0

SR . PR IR E . TAEMUR . /O [ FL R . FEPIEA7 il 48 P 1 47 B A

FAAT B AL A5 o

AT s R A e AT AR T I H IR T AR A, R AT — RS T AR

HL LT 6

Tz 38 40 T 31 %A

o A IO SR TR, HERES —AEHEHEF E—Voo 8 Vss (BHED .

o FTHMANEHAL T IRIARAS, BRAEREM B .

o Flash 7 & 875 bl I ) B 2 fowk BIARZ (0 ~ 24 MHZz I 0 NSRRI, 24 ~
A8MHz [Ny 1 NMEFEE Y, 48 ~ 72 MHz BN 2 MEFRERRHD
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. BT THEETF 8 . HFF /B AMEIT: freik = frcke = freikzs

e 54 T RE L6 J01E Ve B I B AR 2 7 B BT

RIS HISE, RAKIER 5-3 5 I AR A Voo Bt S NS .

R 5-7 AT ) S AL YA FE

Typical Typical
Symbol | Parameters | Condition fHﬁLK All peripherals enabled All peripherals disabled Unit
(H2) 1 400c | 25°c | 85°C | 105°C | -40°C | 25°c | 85°C | 105°C
72M 15.79 | 15.95 | 14.85 | 1513 | 9.45 9.87 | 9.39 9.84
48M 12.23 | 11.89 | 11.90 | 12.11 7.76 8.18 | 7.44 7.56
24M 7.65 7.39 | 7.50 6.95 5.44 554 | 552 5.24
8M 2.48 260 | 247 2.46 1.82 193 | 1.82 1.95
Supply Internal
Ipp current in clock 4M 1.82 1.82 1.96 1.87 1.52 1.58 | 147 1.55 mA
Run mode | source oM | 114 | 118 | 115 | 121 | 095 | 093 | 092 | 1.01
1™ 0.80 0.71 0.75 0.83 0.66 0.62 | 0.64 0.73
500K 0.62 0.53 | 0.61 0.62 0.52 049 | 0.52 0.59
125K 0.43 0.40 | 0.44 0.45 0.46 0.39 | 0.41 0.44
# 5-8 MEARAE T B 31 2 B LV FE
Typical Typical
Symbol | Parameters | Condition fHI-(I:LK All peripherals enabled All peripherals disabled Unit
(H2) T 400c | 250¢ | 85°c | 105°C | -40°C | 25°c | 85°C | 105°C
72M 9.77 9.86 | 9.87 8.94 3.96 3.78 | 3.92 3.70
48M 6.54 6.99 | 6.78 6.61 3.06 3.04 | 2.82 2.87
24M 3.92 3.96 | 3.63 3.87 2.01 1.93 | 1.77 1.78
Supply Internal 4M 177 | 183 | 177 | 118 | 139 | 140 | 1.26 | 0.80
Ipp current in clock mA
1M 0.71 0.73 | 0.74 0.78 0.67 0.65 | 0.62 0.66
500K 0.56 0.51 0.55 0.56 0.51 0.50 | 0.48 0.53
125K 0.45 0.38 | 0.41 0.45 0.43 0.37 | 0.39 0.45
F 5-9 {FEHURIRFHUBE 2R (0 S 50 A0 55 K L At v R (O
Typical Maximum @
Symbol Parameter Conditions Unit
25°C 25°C -40~105°C
Supply current Enter Stop mode after
in Stop mode reset, Vpp=3.3V 65.37 150 315
Supply current Enter Dee
. p Stop mode
in Deep Stop _ 1.60 5 54
Ipb mode after reset, Vpbp=3.3V MA
Supply current
in Standby IWDG disabled 0.41 3 5.5
mode
1. VO RF AN .
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2. HZREIHESH

W E ST

W BN TEFES T TR, MCU M TAEFAT T -
o PIIMI VO SIHERAE T A A, JEEES] A ERS T E—Vop B Vss (EHED -

o PITMISMBLARAL T ORMPIRAS, BRARKS IV -
o Sy AEUE R I AR AR

— KM S i
- RIFJA— APt

o MR FEA VDD fit i HE R S5 AF A T 3R 5-3,

% 5-10 N EAMELI R AE O

Symbol Parameter Bus Typical Unit
CRC 0.94
GPIOA 0.56
GPIOB 0.55
GPIOD [ 0.53
DMA 22
HWDIV 1.3
TIMA1 8.1
TIM14 1.9
TIM16 26
TIM17 29
SPI1 5.6
UART1 APB2 5.0
Ipp SYSCFG 0.3 UA/MHz
MCUDBG 0.3
COMP 0.3
EXTI 0.1
ADC 4.2
TIM2 5.8
TIM3 45
UART2 51
UART3 APB1 5.1
SPI2 5.6
IWDG 0.5
12C1 6.7
WWDG 0.2
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1.  fucik = 72MHz, fape1 = fuelk/2, faps2 = freik, FEANIM I TR 40 R BUNERIAE

AN Tl A 2K, 2 R P B ]
AR MR RN R AE A B Bl HSI BB B AT 2 o eI P A I B A 24 i

IR AR 3T E «

PN HURE A I BRI

RS e I o Yt N I A G T A PR ) I P A £ I T 2 5 PR A0 B P A 3k e

BT &3 5-3 il H] TAF

2R 5-11 IR FEAE A R A [

REIR G

KAFER R

Symbol Parameter Conditions Typical | Unit
twusLEEP Wake urp:]:’rgén Sleep System clock is HSI 3 cycles
Wake up from Stop
twusTor mode (regulator is in System clock is HSI 10.5 us
Run mode)
Wake up from Deep
twupeepstop | Stop mode (regulator System clock is HSI 13.8 us
is in low power mode)
twusosy | VaKe “pr:]rg(;’:a Standby | p\wR.>CR[15:14] = 0x1 | 482 us
twusosy | VaKe “pr;rg;‘a Standby | bR >CR[15:14]= 0x2 | 427 us
twusrosy | 1K@ UP from Sandby | g »CR[15:14] = 0x3 | 359 | s

5.3.6 APERETERIESREE
SR B R4 5 T A B RS A T P P B
T2 s A 2 0 (P — 25 S 1 S BT e 0 458, BRI R R F, e S 7 P
TAES M,

% 5-12 ik SR R

Symbol Parameter Condition | Min. Typ. Max. Unit
fisE_oxt ;ﬁ;s’gg;"uﬂ ncé‘)’,"}'f) . - 8 32 | MHz
VHSEH OSC—lNVigﬁ:;Zigh level - 0.7Vbp - Vbbb V
VHSEL OSC_INVic:?aué elow level - Vss - 0.3Vbp \%
tw(HSE) OSC_IN hig(t]) or low time ) 15 i i ns
1. HBEHRIE, AEAT R,

DS_MM32G0140_ver0.6
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VHSEH
90%

10%
VHSEL

External clock source

S B

fHSE_ext

OSC_IN ( -
Y —

P 5-6 AN ey N S R K A2 AU 1

5 F — A R B BV iR A 7 A ) TR SR B
RSN B (HSE)  FTLMER —A 4 ~ 24MHz 1) 544/ Be & 1R A3 A4 BRI 4R35 25 72 A
AT g RS SR EE T TR PSR SR Te e, T SR G R PE VA 15 2 1Y
SR, FER IR, EIR AR AN G B A A AU W] RE L EE I IR 4 0 SRR, DLUEC N R RN
JA B RRRE N (] A SRR ISR S VEAS B O, B KRS, BRI

AR

% 5-13 HSE % #45tE D@

Symbol Parameter Conditions Min. Typ. Max. Unit
; Oscillator 2V<VvDD<3.6V 4 8 12 MHz
OSC_IN
— frequency @ 3.0V<VDD<5.5V 8 16 24 MHz
Feedback
RF resistor 4) ) ) 1000 ) kQ
Support crystal | fo56 |y =24MHz, Vpop=3V - - 50 Q
serial —
ESR impedance
(CLiCL2®is | fosc_in=12MHz, Vpp=2V - - 120 Q
16pF)
fosc IN =24MHz, ESR=30
HSE current - ’
— 3); - -
2 consumption Vpp = 3.3;/&);;1 CL2®is 1.5 mA
Oscillator
gm transconductan Start up - 9 - mA/V
ce
tsu(Hse) © Startup time Vop is stable - 3 - ms

1. USRS R ES Bt SRR R IR AR G R 45 o
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2. HZEIEEH.

3. XF Cuu M Cro, GEUWAEAEITER. JE iR M it ) (BAYEA) 5pF ~ 25pF Z A%
R, R R A BRI MR EOE RS . B Cu Al CLo AEARIRIZH. M idhli il s
LA Cu1 M1 CLz R ATH G A BB I S 8. 7Ei%4% Cla M1 CLz I, PCB Al MCU 5] I %5
PUNMAZHEELEN (AT LS 5] 5 PCB AR\ HI%¥ % 10pF fit)

4. MXBALK Re FBEAE, AR TT LA ik G 7E BRI 5E T A FH IR i A 1 il AR AL ORA,  SX PRI
AR MR A e B SRR AR T AR . (2, AR MCU R RLFAERS I IR, Bt
I T O S B %

5. tsuse AN, & MNEAERE HSE FFanills, B EMRFRE N 8MHz 4R X B[]
XABAE AL — PR AL A RS IR LIS AT 2, & nT A8 DR A 11 1 AN 7 1T AR AL UK

E frse

Amplifier

*In the sample, R, =510Q

860676

5-7 i 8MHz 44 i Y 5

5.3.7 KN EREBh B
T e T Hh PO 1t 5 P AR R P LT 2 0 T R R R

BEAE (HSD RFS
#* 5-14 HSI 4R #H5tE WO

Symbol Parameter Conditions Min Typ. Max. Unit
fHsi Frequency - - 8 - MHz
Ta =-40°C~
ACChis, HSI oscillator 105°C 25 - *2.5 %
deviation Ta=25°C -1 - +1 %
HSI oscillator
Tstab(HSI) startup time - - - 20 us
HSI oscillator power
looHs) consumptign ) ] 80 ) WA

1. Vob=3.3V, TA=-40°C~ 85°C, [&IE4r5I0.

2. HIHRIE, AEL .

DS_MM32G0140_ver0.6
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REANER (LSD HwFe
# 5-15 LSI #2451 O

Symbol Parameter Conditions Min. Typ. Max. Unit
fLs @ Frequency Ta TO-gP C;C~ 20 40 70 KHz

tsuLsy @ LSI osciltli?rt]c;r startup ) ) ) 100 us

lopsi) @) LSl COOS: sillljar:]%rﬁ;;(r)]wer - - 0.26 - pA

1. Vbob=3.3V, Ta=-40°C~ 85°C, [&IEH:SIULH.
2. HgEaIHEBY.
3. WMVAHRIE, AL,

5.3.8 PLL %%
PLL B4 AR &P fore in A1 frLe out Z[BISR R

A1

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

PLLMUL[6:0]. PLLDIV[2:0] #& PLL {54553 SRAS A1 i H 43 5088 1 4 A L 10
AR 2 B A8 PSR AT (1 B P R R S A AR SR E A B

% 5-16 PLL ##fE @

Symbol Parameter Conditions Min. Typ. Max. Unit
fPLL_IN PLL input clock @ - 4 8 24 MHz
PLL input clock duty ) ) o

DpLL_IN cycle 20 80 %
fuco VCO output clock - 80 - 200 MHz
fPLL_ouT PLL output clock - 40 - 100 MHz

PLL current
IDD(PLL) consumption - - 1550 - uA

1. WS RIE, AR .
2. RAE PLL A% IR B A5 P A 0 A0 AR BOR PRIIE feLe_out A& T Fe v (% th Y FE A

5.3.9 B
%% 5-17 Flash 171 s 45

Symbol Parameter Conditions Min. Typ. Max. Unit
tprog 16-bit p;ic;g;ammlng - 131.5 - 154.5 us
Page (1024 bytes) ) )
tERASE erase time 4 6 ms
tME Mass erase time - 30 - 40 ms
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Symbol Parameter Conditions Min. Typ. Max. Unit
Read mode

40MHz - - 2 mA

Iop Supply current Write mode - - 1.2 mA

Erase mode - - 0.6 mA

% 5-18 Flash f7-if &} 73 dn MR A IR (D@

Symbol Parameter | Conditions Min. Typ. Max. Unit

NEND Endurance - 100000 - - Cycles

Tbr

Ta=105°C 10 - -
Ta=85°C 20 - - Years
Ta=25°C 100 - -

Data
retention

* 5-19 EMS $4

5.3.10 EMC %
B I 7 77 5 0 22 VP AR B St R A7 R

hegtE EMS CHRRBGBURME)

B AT M A RS RE TR GBI /O 35 AR 2 A LEDD , MR S itiin 1 R e pd

THEBI= 4%, LED INKRER T HRIF=E.

o HEHHHUE(ESD) CIEFIAISE) FANBIFTA #4F 5 , ERIRAEDR T, &R
% 1EC 61000-4-2 f5if .

e FTB: i#id— 100 pF [ %[ VDD Al VSS Jitiin— & PokBi 2 s (IEfD , EE
RADREMEFH. 25 IEC 61000-4-4 Frifks

R B AL DME RGWE IEHRAE . S5 Ry T F &

Symbol Parameter Conditions Level/Type
-— —_ O
Vresp Voltage limit applied to any 1/O pin, fVDD - ?7)23|\\//|H-2A E);:firgwi,ng TBD
resulting in malfunction HCLK = :
LHing I mafiunct to IEC61000-4-2
Fast transient voltage burst limits o
) Vop = 3.3V, Ta=+25°C,
VeerT to be applied through 100 pF on TBD

VDD and VSS pins to induce a frcLk = 72MHz. Conforming

functional disturbance to IEC61000-4-4

BT TSR AR A DL B 5 e 75 FD 1)

FEAF AT EMC PP AIOEAL, AR IR A B IR ST P AT (10 REZTERI2, 4
EMC 1Efg 5 P R A B AR R B DIRE OC . Blk,  d BOH o Bpksdr EMC itk JF
BEAT 5 EMC A K FENHR .
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% 5-20 ESD & LU %51k

BN

BAF R A I £ R B R R R,
o WBOARIREF IR

o RSMNEAL

o REEBUIEHMIE (A AR

N

R WK R CEAMR LR P T gmin ), T RLEE AN LH#E NRST E5IA—
MR A IR G B B SN AN RREE 1 R BT I B

FEREAT ESD AR, T DA H N A R 0 IR B AR A b, e I B A AR Y
7, AR T 0GR LA LR A AN TR R A R

5.3.11 Ihfetk EMS (S EURH)
T =ARREIIR (ESD, LU 5 i R AR5, 6t A i 47 70 B 0 L v e
it PR AU 7 T O

B E (ESD)

B (AN TE 1 ik R 1 D8] B — A0 e s — AN S R k) i 0 20 BT R R BT A 51 L,
BES RN GRS RSB E M (3 F x (n+ 1) fEEZIHED o XAMRKFE
JEDEC JS-001-2017/002-2018 Frik .

LrExsd

T PSRRI R, TR EETE 6 AMFEM BHEAT 2 AN EAMUE ARSI

o ONBEASFRUE T, SR AL I AR R A e

o TERAMA. HiHHATRIECE I 1/0 SIE NIRRT XML S EIAJJESD78E £k
PR AR B v o

XL 3 %E EIAJJESD78E IC latch-up #rifks

Symbol Parameter Conditions Class Maximum | Unit
- Ta = 25°C, conforming
Electrostatic discharge voltage ’
VESD(HBM) to ESDA/JEDEC JS- 3A +4000 \Y
(Human body model) 001-2017
- Ta = 25°C, conforming
Electrostatic discharge voltage ’
VESD(CDM) : : to ESDA/JEDEC JS- C2b +1000 Vv
(Charging device model) 002-2018
) Ta = 105°C, conforming
ILu Latch-up current to JESD78E I, A +100 mA
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5.3.12 1/O ¥ D4

18 P A\ i R
BReAERE AL, FRIHISHOLILIRE 5-3 MAMNESR . FrE i 10 i S A
CMOS.
* 5-21 1/O F Rk
Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vi Low level input voltage Vpp = 3.3V - - 0.8 \%
ViL Low level input voltage Vop = 5V - - 0.3 * Vbp \Y
ViH High level input voltage Vop = 3.3V 2.0 - - \Y
VIH High level input voltage Vop = 5V 0.7 * Vbp - - Vv
Vhy Schmitt trigger hysteresis (V Vpp = 3.3V 0.1 * Vop 0.50 - \%
Vhy Schmitt trigger hysteresis () Vpp = 5V 0.1* Vop 0.60 - \%
likg Input leakage current (@) Vop = 3.3V -1 - 1 MA
likg Input leakage current @) Vpp = 5V -1 - 1 pA
Weak pull-up equivalent _ _
Rpu resistor 3 Vop = 3.3V, VIN= Vss 50 60 75 kQ
Weak pull-up equivalent _ _
Rpu resistor 3 Vobp =5V, VIN=Vss 50 60 75 kQ
Weak pull-down equivalent _ _
RprD resistor 3 Vop = 3.3V, ViN= VoD 50 60 75 kQ
Weak pull-down equivalent _ _
RprD resistor 3 Vbp =5V, ViN= VDD 50 60 75 kQ
Cio I/0 pin capacitance - - - 10 pF

1. WZGAEIWmEH, AR,
2. GOIRAEAHAR T S F R AR E DU R T B e T AR A
3. LRAIT R HEFEE poly HFH.

4 tH OBl LR

GPIO CIf Fi % A /4 ot 1) m LAWK U B4 H 2208 £20mA HLif .

FEF R, 1O JEN Y E H A SURUE SRS FLIR AN RE R I 3 5-1 45 th i 4t e KA 1«

e JTH /0 %GO M Voo EIREUFI LA ik MCU 7F Voo L3REUHIH KIZ AT HLif
AR I 44 %o B K€ 8. Ivoos

o A 1O i FIRISIE A Vss BRI A, InE MCU 7E Vss Bt i BRI AT L
T, AREHE A OREE Y Ivss.

B R
BRARRS B, R A H ) S HOR g IR IR FE AN VDD i H R R & 3 5-3 A EAS
B, A 1O 5 I E £ 3 CMOS 1,
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# 5-22 it i B
MODE[1:0] Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
M - -
VoL Outguttlovtvr\]/'oll:age llio]= 6mA. 0.16
@) utput hig VDD=3.3V - R
VoH voltage 3.1
(ME) -
» VoL Outguttlovtvr:/.olr:age llio]= 8mA. 0.2 0.4
)3 utput nig VDD=3.3V )
VoH voltage 24 3.05
(2)(3) - -
VoL Outguttlovtvr:/.olr:age ll0]=20mA., 0.57
(2)3) utput nig VDD=3.3V . X
VoH voltage 2.62
M - -
VoL Output low v'oltage llio]= 6mA. 0.31 v
Von @ Output high VDD=3.3V ; 2.93 .
10 voltage
(ME) - -
VoL Output low v.oltage llio]= 8mA. 0.42
Von @) Output high VDD=3.3V . 279 -
voltage
Q)] - -
VoL Outguttlovtvr:/.olrt]age llio]= 6mA., 0.31
@) utput hig VDD=3.3V . -
01 Vo voltage 2.93
(1)(3) - -
VoL Outguttlov:/r:/.olrt]age llio]= 8mA., 0.42
(2)3) utput hig VDD=3.3V . .
VoH voltage 2.79
1. SRR HR o DAURZIENER P45 B A R AUE [, [ o B (BTA 110 A

BRI g Ivss.

R BRI o AR LR 45 I A0 i KBUEE, A o BLEAT OIr A /O AN

2.

D ApeHE T Ivop.
3. HZGAEIHMEEE.
SN AT IAR

o N ST R A s OB 7 S AE R T R R s
FRARREA VLR, R KIS HOR A PR R RN i B R AT & 3R 6-3 SRS 2

% 5-23 /0 A HisFHE WR@E)

MODE[1:0] | Symbol Parameter Conditions | Minimum | Typical | Maximum | Unit
11 tigo)out Output fall time 3.34 4.4 9.27 ns
tr(10)out Output rise time 3.34 4.4 9.27 ns
10 tigo)out Output fall time CL = 50pF 5.91 10.9 17.0 ns
tr(0jout Output rise time VDD=3.3V 5.91 10.6 17.0 ns
01 tflo)out Output fall time 6.06 10.9 17.4 ns
tr10)out Output rise time 6.06 10.8 17.4 ns
1. I/O i i gl Ui MODEX[1: O] idE . & WA/ SHFM A GPIO i 1 & 7 47
FIVEH
2. EORIFRAEE 5-8 PE X

DS_MM32G0140_ver0.6
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3. HEIHRIE, AL PR,

90% 10%

External output |
load is 50pF  tr (10)out e— —i 1 (0)out
I ! :

A\ 4

' T

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

5-8 1/0 ZZiihsk

5.3.13 NRST 3| Bt

NRST 5| i NI s CMOS L2, "B 7 —MAREW T _LF EH, RPU.
B ARRR A, RR A S BOL 8 A ST IR VDD e i R4 % 5-3 & E 15

2 5-24 NRST 3| ik

DS_MM32G0140_ver0.6

#,

Symbol Parameter Conditions | Min. Typ. Max. Unit
ViLNRsT) () NRST input low voltage VDD=3.3V - - 1.4 \%
ViHnrsT) (D NRST input high voltage VDD=3.3V 2.0 - - V

NRST Schmitt trigger _ ) )
Vhys(NRST) voltage hysteresis VDD=3.3V 0.6 \%
Weak pull-up equivalent _
Rpu resistor VIN = Vss 50 60 75 kQ
VenrsT) (D NRST input filtered pulse - - - 1.0 uS
VNF(NRsT) (D | NRST input not filtered pulse - 4.0 - - uS

1. W RIE, AR .

www.mm32mcu.com
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M ——_—
External reset circuif o=~ "\/p 5 ~~q VoD
// \‘\
; k R Rpu
100kQ \ (2) P
'l “NRST r Internal reset
:' l H L — Filter —Dc—b
P !
\ ] 0.1ufF !
\ L /
\ ’
\= = ’
N - ’
S ’
\\ P
S~ a"

5-9 LK) NRST 5| {4
1. BN RANTHLFEEN.

2. A/ DSURIE NRST BB AL AL ISR T 3£ 5-24 T A AR K ViL inrsT) BAF, BN MCU A
[[EE DA

5.3.14 Timer 5B 284%M:
TR H 95 5 T

HRE N EHIIRETI N B beEe . BN AN, PWM $rt D) RR 1,
2 DL/NTT 5.3.12 1/O 3 T

% 5-25 TIMx @ #4%

Symbol Parameter Condition Minimum Maximum Unit
- 1 - trivxcLk
tres(TIM) Timer resolution FTIMXCLK =
79MHz 13.89 - ns
External clock - 0 -
fext frequency of fr — MHz
channel 1 to 4 ;“ZA)R;LHKZ 0 72
ResTim Timer resolution - - 16 bit
{COUNTER 16-bit counter - ! 65536 trmrcLK
period frimMxcLK =
7oMHz 0.01389 910.2 us
Maximum - - 65536*65536 | trimMxcLK
possible
tMAX_counT | counter value fr -
(TIM_PSC oMMz - 59.7 s
adjustable)

DS_MM32G0140_ver0.6
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Symbol Parameter Condition Minimum Maximum Unit
TIM maximum
IMAX_IN input frequency ) ) 144 MHz

1. BOHRIE, AL

5.3.15 @0

12C BEO%
BRARRFR A, NRAH S B AR, fecuky A VDD i B ERF &4 % 5-3
25 = 15 3

12C #OFFEidE 12C BEWL, HEW FES]: SDA A SCL A% “B” KRG,
Ml E AR, RS AT VDD Z 8] PMOS &4, EARIELE

12C #: A5 T 3R, BRI E IS (SDA 1 SCL) KIRFEER, Z 0/
# 5.3.12 /O 3 FRE

# 5-26 12C 045t

Standard 12C (V) Fast mode 12C
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 8*trPcLK - 8*tpcLk - Ve
tw(SCLH) SCL clock high time 6*tPcLK - 6*trcLK - Ve
tsu(sDA) SDA setup time 2*trcLK - 2*tpcLk - ns
SDA data retention
®3) -4 (3 -4
th(sba) time 0 0 ns
tr(spa) SDA anq SCL rising ) 1000 _ 300 ns
tr(scL) time
tf(spA) SDA aqd SCL fall ) 300 _ 300 ns
tiscL) time
tva(paT) ©) Data valid time - 6*trcLk — 1 ) - 6*trcLk - 0.3 4 | s
Data valid
(6) - * -1@ - * - 4)
tvd(ACK) acknowledge time 6*trcik — 1 6*trcLk - 0.3 V&
Start condition hold . N
th(sTA) time 8*trcLk - 8*trcLk - us
tsu(sTA) Start cor:ic;;t(laon setup 6*trcLk - 6*trcLk - Vi
tsu(sTO) Stop cor:icln;t;on setup 6*trcLk - 6*trcLk - Ms
Time from Stop
tw(sTO:STA) condition to Start 5*tpcLk - 5*tpcLk - Ms
condition (bus idle)
Capacitive load of
Co each bus a7 ) 12 ) pF

1. BRIHRIE, AEA IR,

2. NIEBIRMERS 12C KR, frowa AR T 3MHz. B | PudAEsl 12C HRK Hi%,
freka WATK T 12MHz.

3. {£ SDA # A 0.3Vop % 0.7Vop HIAHETEHE 27, #ifk SCL £ T T3] 0.3Vop LA,
R XN T TENE SCL T RIEMEHIZE, R Jil& SCL MA@ H-F (Vo) F 0.3Vop 1)
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I TR RAE N SDA HE A X+ SCL IAEIR .

4. SRR A K thispa) FT LA 3.45 us F1 0.9 us, {HAAZILE tvapan)ER tvdack) IR
fE/N—ANEET TR DCY B IE K SCL 155 AR AT A (twiscww) B4 00 2500 & L K AR
AR B EA T SCL,  TIHICHE 7E R T 2 11 06 04 32 S I [ 2 BT A6 28

5. tvdoaT) = M SCL LOW | SDA %ii th #0155 (17 Bf 8]

6. tvdack) = M SCL LOW ZI| SDA % th #1iAE 5 i B[]

Voo
4.7KQ 4.7KQ
100Q
o . AVAVAY. SDA
12C BUS
100Q
° VNV scL
mm=—————- 1
ti (spa) | tr (spa) tsu (spa)

70%
30%

70%
30%

9" clock

tw seLw

*+ SDA

«+SCL

9" clock

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

F 5-10 12C R LR AT % A & g O

1. MELEET CMOS H-F: 0.3Voo 1 0.7Voo.

SPI # 055
BRAERE ML, FRAH IS ER M ARSI E, feoikx SR A Voo i HLHL R ST & 3£ 5-3 1)
AN E152].

BN B E AT B (NSS. SCK. MOSI. MISO) [fIE s, S0/ 5.3.12
11O i L4515
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% 5-27 SPI FE@

Symbol Parameter Conditions Minimum | Maximum | Unit
Master mode, Ta =
fsck SPI clock ° - 36 )
; 25°C MHz
1/te(scK) requency Slave mode, Ta = 25°C - 18
tr(sck) SPI clock rise time Load cap1asc:‘|)t: nee: C = - 6 ns
trsck) SPI clock fall time | -03d capacitance: C = i, 6 v
15pF
tsunss)(M NSS setup time Slave mode 10 - ns
thnss) (1 NSS hold time Slave mode 10 - ns
tw(sckH) (1) SCK high time - te(scky2-6 | tesckyz+6 | ns
tw(sckr) (M SCK low time - te(sckyz- 6 | tosckyet6 | ns
Master mode, frciLk =
tsuguny Data input setup | 48MHz, prescaler = 2, 15 - ns
time high speed mode
tsucsi) (1) Slave mode 5 - ns
Master mode, fpcLk =
thour) (D Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode
thesty (1) Slave mode 5 - ns
Data output valid Master mode (after
(@] 3
tv(mo) time enable edge) 15 ns
Data output valid Slave mode (after
(@] -
tvso) time enable edge) 15 ns
1. HZEAIERH.
2. S/MERRIRS) R SN T, B R O TR 3R AR B ) e K 1]
3. R/MERIRICA RN ], R RN AU 2 BT e BELAS R A KN ]
4. 4 SPI LAETEMRFRIE N, @IAE SCK LA A HHPIIL I, MR rIf et I

£ SPI Master 1 SPI Slave ] SCK &4 R Al gk .
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NSS inputx

tsunss) |

|

: tw(sckH)
CPHA=(0 | tw(sckL)

|

|

SCK input

CPOL=1

taso) 4¥—»

CPHA=0 y \ /N /
CPOL=0 . } ‘
— |

tV(SO)H th(so) I' N —»: ‘ﬂ— tr(sck)
! ! 1 tf(SCK) |

MISO
OUTPUT

MsB ouT X BIT6 OUT 1Y LSB OUT >>

wost I

wesin )0 mmiw ) wsein T

5-11 SPI i} /7 WA AT CPHA = 0,

CPHASEL =1
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NSS input | f

tsu(ss) «—» [e——tC(SCK) ——»! thiNss) ¢ ’li

1 | 1

= [cPHA=1 | / \—/—\L ) ¥ i
afcPOL=0—7 . A :. l
S 'tW(SCKH)' V! | | ! |
5 CPHA =1 tW(SCKL ! L ! ! '
0 |CPOL= 1.4\—/7 ! I\ |/| !

! tvisay Rmw—— q tdis(s0) L_ﬂ

th(so) | t5cK) !
K

MISO |
OUTPUT4<}< MSBpUT >< BIT6 OUT ;>< LSB OUT >»

0N T T T

429658

5-12 SPI It FF B MR A CPHA =1, CPHASEL=1®

1. JHEAKET CMOS HF: 0.3Vop #1 0.7Vop.
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High

NSS input

|
CPHA =0 m N y \
\
CPOL =0 I I -—7

|
5 | } |
8 | | | | | |
] |
3} | | | | | |
$ ! ‘ \ ! ——
®| CPHA =0 N ) \ J N / B
cPOL =1 o | ! : o
o | : | I :
| | | | | | |
CPHA =1 N ! ! : u
|
~| cpoL =0 | | N |
2 o | : | !
‘© | | | | !
S| CPHA =1 ! ‘ i y
@ = m ‘ %
CPOL = 1 | \ | \ .
I Itw (SCKH) | ! | tr(ScK)
M) ! | |
tsu( ):ﬂ tw (SCKL)‘N—M | T & scro
| | |
MISO YAy ! | | o N\
INPUT , MSBIN mm IN | LSBIN ><><><><><
T T I i
<+ th(M|>+f |
| o |
gchJ)'?ll’UT MSB OUT| ><‘r BIT1 OUT | >< LSB OUT
tv(Mo) & M th(mO Y&

184118

5-13 SPI i PR, CPHASEL=1®

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

5.3.16 ADC %4
SRR, FRMSHEMHG &% 5-3 AT BHRR . feoke HIZA Vopa HEH

CEVERIE G
% 5-28 ADC 51k
Symbol Parameter Conditions Min. Typ. Max. Unit
VbbpA Supply voltage - 2.5 3.3 55 \Y

ADC clock
fapc frequency - - - 16 MHz
fs () Sampling ) ) ) 1 MHz

frequency
1 External trlgger fADC = 16MHZ - - 1 MHz

frrig (1) 3
frequency ) - - - 16 1/fanc
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Symbol Parameter Conditions Min. Typ. Max. Unit

Conversion
2) - -
VAN voltage range 0 VDA v

External input

Q)] - i
RAIN impedance See equation 2 kQ
Sampling switch
Q)] - - -
Rapc resistance 15 kQ
Internal sample
Capc ™" and hold - - - 10 pF
capacitance
tstas () | Stabilization time - - - 10 us
Delay between
tiatr (1) trigger and - , . ) 1fanc
conversion start
fabc = 16MHz 0.156 - 15.031 us
ts () Sampling time
- 2.5 - 240.5 1/fanc
. fanc = 16MHz | 0.9375 - 15.8125 us
Total conversion :
tconv (M | time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fanc
12.5)
Effective number .
ENOB of bits - - TBD - bit
1. HEATERIE, AEAH IR,
2. HEIMRIE, AEAEF M.
3. TEERFIEEH, Vrer+ 1EWBIEHE] Vooa, VRer- 75N HBIEHEE] Vssa.
4. WWIHERIE, ATEAEFER IR,
5. XWTAMERmA, AHER REH N E—ER 1/ fapc.
EPNEERTIES
A2

Ts
R, v< —R
AN fapc*CapcXIn(2+2) ape

Fid AKX (A 2) AT REsRIAMEIE Y, /RZr I/NT 1/4 LSB. Hrp N = 12
(FoR 12 fL3 93D, JEAE fapc = 15MHz B E T 5.

% 5-29 fapc=15MHz O i K5 K Rain

Ts (cycles) ts (us) Maximum Rain (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 2.656 259
56.5 3.531 34.9
72.5 4.531 45.2
240.5 15.031 153.4
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1.

3 5-30 ADC E&S 5 V@)

B ORAE, AR il

Symbol Parameter Conditions Typical | Unit
ET Comprehensive TBD
error
EO Offset error fecikt = 24MHz, TBD
fapc = 12MHz,
EG Gain error Rain< 0.1 kQ, TBD LSB
ED _Diffe_rential Vopa= 3.3V, TBD
linearity error Ta=25°C
EL _Integral TBD
linearity error
1. ADC WS RFENBFIIRR: T T R TR AE N 5 B R L R, BN
TR 2 B B ) — MR S B IEAE EAT I R4 B . S VT e A UM N HLIR
PRSI I, (SIS E])D 3G —A AR R E . R IEm AR, REL
T/ 5.2 HEE I Ing ceino AT Zina cping JEEEIZ N, BEA 540 ADC FS B .
2. HZEVHERIE, ATEAF R,

b, ADC #SSH S SRR, O R 7R & B & 5-14 B
ET = SRR 2 SR AN AR A i i 28 170 1) 55 K i 5
EO = (W6 iR 72: 5 — YR SR FE AN B — IR B AR 460 1) 1 i 2

EG = ik % fJa — RERAR R M ARG — RS P e ml ) 15
ED = Sy £ iR 72 S B A0 0 M AR 18] £ 5 K M 24
EL = D ENMEIRZE: ARAR SC BT 0 A3 s A 24 1) ) o K AR 25
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ADC output
4095
4094 :
4093 — Ideal transfer curve ———_ i
4002 — \ y
4091 —| ‘ o e ;
5 — T e :
- [ ‘
- . ‘
4 — 34— EO —><: : i
: g i | !
34 | ! ' ;
i | | ——ED—=—
2 o H | w |
i i 1 LSB ideal :
1 — F :
| L D 22 LI I B L B i Van ! Vegrn * 4095
° 1 2 3 4 5 6 4092 4093 4094 4095

5-14 ADC # &S H0RE K

Sample and hold ADC converter
Mﬁwm Al NX!’—\ RA’:EA(‘:(H 12'b|t
VIVVYVY ]_J YVivy
converter
Cparasitic?
VAIN — —
‘ Capc®
Parasitic
capacitance

433454

5-15 i f§ ADC #.RY () 4% K

1. X Ran. Raoc Ml Capc HI¥UE, Z L3 5-28.
2. Cparasiic #7~ PCB (5581 PCB fiJRiEMK) SEME EMFEBEE CKY 7pF) « BX
[) Cparasitic ZUELH FEARFE MG RS, RV I I MDA/ fapc.

PCB #& it 7
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BRI LA IR R &R . B E) 10 nF R D IURREN B, EAIRZR AT e AR
i MCU &R
Voba
[1] Vooa
1uF//10nF
T {]J Vssa
K 5-16 ftep b IR 228 R 2 R 2R i
5.3.17 BEMARSRTE
Tk AR AR R T ) A G5
BEARX
Value * Vpps — of fset * 3300
TSaac = 25 + boa —Of
4096 * Avg_Slope
Hrh, offset & OXLFFFF7F6 1 12 7.
* 5-31 il AR O@
Symbol Parameter Minimum | Typical | Maximum Unit
VseNsE linearity
T with respect to -10 - +10 °C
temperature
Avg_Slope @ Average slope 4.4 4.955 5.313 mV/°C
Vas (M Voltage at 25°C 1.086 1.465 1.744 \Y,
tstarT @) Setup time - - 10 us
ADC sampling time
ts_temp @ when reading - 11.8 - uS
temperature
1. HEEFERIE, AEA IR,
2. HWIHRIE, AR,
3. IRFEIRAEN (A W] L R AR @ I 2 IR E -
4. Vpp=3.3V,
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5.3.18 ELE a4t

* 5-32 LB @

Symbol | Parameter Condition Minimum | Typical Maximum Unit
HYST = 00, MODE = 00 - 0 - mV
HYST = 01, MODE = 00 15 22 43 mV
HYST = 10, MODE = 00 32 45 92 mV
HYST = 11, MODE = 00 55 85 182 mV
tHysT Hysteresis
HYST = 00, MODE != 00 - 0 - mV
HYST = 01, MODE != 00 13 15 23 mV
HYST = 10, MODE != 00 25.2 32 46.7 mV
HYST = 11, MODE != 00 255 60 83.9 mV
HYST = 00 - 16 +10.4 mV
Vorrser Offset HYST = 01 - 5.5 10 mV
voltage HYST = 10 - +5 +9 mv
HYST = 11 - 4 17 mV
MODE = 00 3.7 10.7 43 ns
Propagation MODE = 01 10.5 34.9 83 ns
tDELAY dela
elay MODE =10 13.8 49 114 ns
MODE = 11 22.2 86 194.5 ns
MODE = 00 6.5 45 89.2 uA
Average MODE = 01 3.3 8.6 247 uA
Iq working
current MODE = 10 2.6 6 254 uA
MODE = 11 1.7 4.6 16 uA
1. EHERIE, AEAR PR,
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ESELhaks

6 R

A

I

6.1 LQFP32
. D A2
D1 = 10.61BSC
HHAHHHHA |

(- 1]

[ 1]

(|- |

[ 11

O] o | w T
[ 1]

(|- 1]

PIN1 Eﬂ:@ — 5{\ —
pENTFcRov D pooono_ |
L bl [$1020@)
b
. 5 S, ( b1
AT,
Vv I I
L b
L (O 010]
6-1 LQFP32 &% )X <f
1. BRI G2
2. RSrsfiRzkK.
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BRI

# 6-1 LQFP32 &3k R~ 40y

Millimeters
° Minimum Typical Minimum
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.33 - 0.42
b1 0.32 0.35 0.38
c 0.13 - 0.18
cl 0.117 0.127 0.137
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
- 0.80 -

H 8.14 8.17 8.20
L 0.50 - 0.70
L1 1.00REF

R1 0.08 - -
R2 0.08 - 0.20
S 0.20 - -

0 35 70

01 110 120 13
62 110 120 13
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BRI

6.2 QFN32
D \ A2
| coooooool SIS |
| e a!
A3
"
Juuuul LL L
g f | ‘Clei
D) ‘ (e
E2 | D = | ——- ———g - letlE
— ( | —
DN | P
1O | -
fnnnnnmn
32 | |
PIN 1 Identifier | L

D2

Bl 6-2 QFN32 33 R~

FIA T H IR L 1l 22 1
TR
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BRI

2 6-2 QFN32 F:f 3 R ~f4iy

Millimeters

° Minimum Typical Minimum
A 0.7 0.75 0.80
A1 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF

0.20 0.25 0.30

4.90 5.00 5.10

4.90 5.00 5.10
D2 3.40 3.50 3.60
E2 3.40 3.50 3.60
e - 0.5 -
H 0.30REF
K 0.35REF
L 0.35 0.40 0.45
R 0.09 - -
cl - 0.08 -
c2 - 0.08 -
N Pin count = 32
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6.3 QFN28
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BRI

2% 6-3 QFN28 3 R~} 4i 5

Millimeters

° Minimum Typical Minimum
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF

0.15 0.20 0.25

3.90 4.00 4.10

3.90 4.00 4.10
D2 2.50 2.60 2.70
E2 2.50 2.60 2.70
e - 0.40 -
H 0.35REF
K 0.30REF
L 0.35 0.40 0.45
R 0.075 - -
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6.4 TSSOP20
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BRI

%% 6-4 TSSOP20 38 R~ 407

Millimeters

© Minimum Typical Maximum
A - - 1.20
A1 0.05 - 0.15
A2 - - 1.05
A3 0.34 - 0.54
b 0.20 - 0.28
c 0.10 - 0.19
cl 0.10 - 0.15
D 6.40 6.45 6.60

6.20 6.40 6.60
E1 - 4.35 4.50
e 0.65BSC
L 0.45 0.60 0.75
L2 0.25BSC
L1 1.0REF
R 0.09 - -
61 0 - 8o
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