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MM32F0160 ff% #2454 Arm® Cortex®-M0 W%, i LAESHRAIL 96MHz, W&
128KB g rfifide, FFAERL T F 8 8 /O i LA AR de . A7 i 14 12 A2 ADC.
2 MEEE. 1A 16 frm et a1 AN 16 A f1 14 32 @A e 2. 3 4 16 frskA
SERTER . 1 MEDIFEE R 2R 1 ANERfe B (RTC) ik, @ EhRUEMEERZE: 14
12C #20. 14N 13C MWLEET, 24 SPIEK 12S #:1. 4 4~ UART #11. 1 MKIIFE UART.
1~ USB # 1A 1/ FlexCAN-FD # 1,

AP R A TAER R 2.0V ~ 5.5V, TARRETGHE (MERE 4F -40°C ~ +85°CH) L.
WPELRT -40°C ~ +105°C FIJE Tk (RZE V) o N B LR B TAERE AR ThAE R
R F SR E, AP MRS S T 2N

o DB B

o PC4I%

o HLTIIBE

o ST AUREY %

o TR

o PRI

A7 AR E LQFP64. LQFP48 il QFN32 &5 £ filikf K.

=
W

=

I

12 FERR

W5 2%

— 32-bit Arm® Cortex®-M0

- LAEHIETIA 96MHz

— 32 frifFRR:

e ir A

— Z1k 128KB [fJ Flash {7 #%

- %1k 16KB SRAM

- Boot loader 3 /N Flash #E£k 24 %ife (ISP)
INF s S A A F R PR

- 2.0V ~ 55V fiti

- /MBS (POR/PDR) | nI4nfe & Mill#s (PVD)
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— AN 4 ~ 24MHz ik AR IR B8

- WG] R 8MHz & RC 4% &%

— W PLLL WP=E RGN, SCREZ RN, Dy S 2R AR A A A ki

- WE PLL2 25 USB HI FlexCAN-FD $2 {7 i #h

— Wik 4A0KHz fRIE IR 4

- A 32.768KHz i# k% #+ (47 LSE Bypass Ui

RTI#E

- ZRMRIIFERE, fiE: BERR (Sleep) . 1EHL (Stop) . HE{#HL (Deep Stop)
AL (Standby)

1> 7 18iE DMA &%, SRR EFE e 45, ADC. UART. LPUART. I2C.

I3C. SPI 1 FlexCAN-FD

10 M E I %

- 116 47 4 EIEFEFIEHIEN 2 (TIMD) , 7 4 818 PWM Hitl, PURSEX AL
I 2 IE D RE

- 14> 16 fri@AEr # (TIM3) 1 1A 32 @H I 2 (TIM2) , HZiE 4 MaA
kA EEBL FTHT IR H2 I fid D

- 316 frEEAEN S (TIM14/TIM16/ TIM17) , £ 1 AN T 3R/46 ) Heisom
. TIM16 A1 TIM17 &5 1 HE M th, JEXAERL, REdzik, 6 TR T
IR {2

- 14 16 ARDIFEER 2% (LPTIMD , A 7ERR Standby U4 T 5 e i CPU

- 2 METVAERN S CORSZAR) IWDG Al H ALK WWDG)

— 1/ Systick Em#5: 24 A7 H A TS

1 ANSERTEER (RTC) Ak

%35 57 AMJGHE 1/0 i 1

- JTA 110 ] LLBR B 16 AN HMES 7

— JTA S D AN R R =T Voo 1R S

Zik 11 MlfEHEN

- 4/~ UART £

- 1 MEIHE UART (LPUART) #%11

-1/ 12C g0

- 14~ 13C ML

- 2N SPIED (G 12S Bit)

- 1/~ USB Device #1

— 1/ FlexCAN-FD # M, ¥ CAN 2.0B #1 CAN-FD

DS_MM32F0160_ver1.2
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14 12 s #eds (ADC) , 1uS H#ufa], ik 14 ANFMEH A EE, 2 47
A EIE

— H4JEHE: 0~ Vooa

= SCRERAEI RIAN 4 H 2 L E

- Fr LI AR AR

- 7 bR

2 e AL L 2%

CRC it H H#g

96 fi:t frME— ID (UID)

PR

- HATREED (SwWD) BN

KH LQFP64. LQFPA48 il QFN32 #}%:
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21 TR
*2-1 TR
MM32 MM32 MM32 MM32 MM32 MM32
Part numbers F0162 F0163 F0162 F0163 F0162 F0163
D4Q D4Q(V) D6P D6P(V) D7P D7P(V)
CPU frequency 96 MHz
Flash - KB 128 128 128 128 128 128
SRAM - KB 16 16 16 16 16 16
16-bit GP 1 1 1 1 1 1
32-bit GP 1 1 1 1 1 1
Timers Basic 3 3 3 3 3 3
Advanced 1 1 1 1 1 1
Low power 1 1 1 1 1 1
RTC v v v v v v
UART 4 4 4 4 4 4
LPUART 1 1 1 1 1 1
12C 1 1 1 1 1 1
Interfaces I3C slave 1 1 1 1 1 1
SPI1/12S 2 2 2 2 2 2
USB Device 1 1 1 1 1 1
FlexCAN-FD - 1 - 1 - 1
GPIO 28 28 41 41 57 57
12-bit Modules 1 1 1 1 1 1
ADC Channels 13 13 13 13 14 14
Comparator 2 2 2 2 2 2
Supply voltage 2.0V to 5.5V
Temperature range -40°C to +85°C / -40°C to +105°C
Package QFN32 LQFP48 LQFP64
DS_MM32F0160_ver1.2 www.mm32mcu.com 4
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2.2 22 Ef

LLENZNH . AN H AE TR S P LB T R AR 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, B, &, . Logo SFER, HLASEER ™ k.

£%9 MM3C
FOLbxxxxt

XXXXXXXP
Pinlindex — |, @ yyww

K 2-1 LQFP Fll QFN32 2% #2 £l
LQFP 1 QFN32 3% — R E Tl 20 & T 22 B
o H—1T: MM32
- RENGHHF Logo + P2 AL 5 58— 43 o
o ZFT4T: FO16xxxxt
- PG Ty, b 7 FORIRESER, 7 REERZG N TIA (-
40° C~85° C) , WIF0163D7P; “t” A “V” FIRIZEH NP TIA (-
40°C~105°C) , 1 FO162D6PV.
o AT XXXXXXXI
- Trace code + ‘AT, Horp “r” AR AT .
L4 Eﬁlﬂ]ﬁ: yyww
— Data code, HH “yy” fAEKHMAmEHFIFD,  “ww” K H A% 0 &£

DS_MM32F0160_ver1.2 www.mm32mcu.com 5
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23 Pmar AN

Device family

MM32 = MindMotion's 32-bit Microcontroller

Product type

F = General Purpose & High Performance

Core type

MM32 F Q

0 = Cortex-M0

Product Series

16 = 16 Series

Interface Configuration

4 = Solo CAN

3 = USB, Solo CAN

2 =USB

1 = General Serial Ports

Flash size

D = 128KB

Pins

7 = 64Pin
6 = 48Pin
4 = 32Pin
3 =28Pin
A = 44Pin for 0.8mm pitch LQFP

Package

1o

Q = QFN, 0.5mm pitch
N = QFN, 0.4mm pitch
P =LQFP

Temperature

1<

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

2-2 B 22 3

DS_MM32F0160_ver1.2 www.mm32mcu.com
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BVj): it

jipa

31  RGIEHE
DMA Cortex-MO USB_FS
M M M
Bus Matrix
S S S
N
@ Hwolv ) K > cpio @
Flash SRAM
128KB . 16KB
rRcc  K—)5K——>| crc
ey ==
VAN N4 VAN
ML (G > K > syscre vz (G N K > PwR
TMLA [ >l K >| McubBG ™3 (< > K > wbe
TIMI6 [ >l K > comp UART2 [ > < > 1ec1
M7 [ >l K > ExTi UARTS [ e >| RTC_BKP
UARTL [ >l K > ApC sPz [ > < > wwbc
LPUARTL [ > K >l LPTIML UART4 [ > < > CRs
A4 13C1 < > < > FIe>'<:C|;AN—
AV

K 3-1 RGHEE

DS_MM32F0160_ver1.2
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32 AR

Arm® [#] Cortex®-MO AL BE&3 2 Fof —ARUHIIR AN Arm 2RSS, & 9sBl MCU /R 2R fH
TARRARF & G5 B E . BRI RS, RIS SR 45 s R TH S e A e Rt
Hh T R G

Arm® [¥] Cortex®-MO J& 32 £ () RISC ALFE&%, fRAESMORRS R, (il 8 fl 16 i &
SRt R R AE T Arm AL I v BE

AFE A N ER Arm Z0, FILES5ETE K Arm TEABRAEHRE

3.3  RB&EA

BEEFEARE—A AHB HEGERE, —A AHB SR M) APB K4k, 24 CPU M4
I DMA SRR G RIS, BA&MEIife. AHB S M4ME (RCC, HWDIV, GPIO Al
CRC) ifiid AHB HIEKMERE 5 RG MLz £ APB Ml AHB S 4 [a] i Hid AHB2APB
WREAT B AcHe . 24 APB ZFAEa%iET 8 £i7 16 i, APB 2 HZhH TR 32 fir, [FIFEM,
AHB2APB #i 1 B4 H 34 % DI Fe -

3.4  FERPR
® 3-1 fFfifas iR
Bus Address range Size Peripheral
Map to main Flash, system
0x00000000 - 0x0001FFFF 128 KB memory or SRAM according to
boot configuration

0x00020000 - 0x07FFFFFF 127.875 MB Reserved
0x08000000 - 0x0801FFFF 128 KB Main Flash
0x08020000 - 0x1FFEOFFF ~384 MB Reserved

Flash 0x1FFE1000 - Ox1FFE25FF 5.5KB Encrypted area
0x1FFE2600 - Ox1FFFF3FF 115.5 KB Reserved
Ox1FFFF400 - Ox1FFFF7FF 1 KB System memory
O0x1FFFF800 - 0x1FFFFOFF 0.5 KB Option bytes
0x1FFFFAOQO0 - Ox1FFFFFFF 1.5 KB Reserved
0x20000000 - 0x20003FFF 16 KB SRAM

SRAM
0x20004000 - Ox3FFFFFFF ~512 MB Reserved
0x40000000 - 0x400003FF 1KB TIM2
0x40000400 - 0x400007FF 1KB TIM3
0x40000800 - 0x400027FF 8 KB Reserved

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

DS_MM32F0160_ver1.2 www.mm32mcu.com 8
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Dhaedhid
Bus Address range Size Peripheral

0x40003800 - 0x40003BFF 1KB SPI2
0x40003C00 - 0x400043FF 2 KB Reserved
0x40004400 - 0x400047FF 1 KB UART2
0x40004800 - 0x40004BFF 1KB Reserved
0x40004CO00 - 0x40004FFF 1 KB UART4
0x40005000 - 0x400053FF 1 KB Reserved
0x40005400 - 0x400057FF 1 KB 12C1
0x40005800 - 0x40006BFF 5 KB Reserved
0x40006C00 - 0x40006FFF 1KB CRS
0x40007000 - 0x400073FF 1KB PWR
0x40007400 - 0x40009FFF 11 KB Reserved
0x4000A000 - 0x4000AFFF 4 KB 13C1
0x4000B000 - 0x4000BFFF 4 KB Reserved
0x4000C000 - 0x4000FFFF 16 KB FlexCAN-FD
0x40010000 - 0x400103FF 1 KB SYSCFG
0x40010400 - 0x400107FF 1 KB EXTI
0x40010800 - 0x40010BFF 1 KB LPUART1
0x40010C00 - 0x400123FF 6 KB Reserved
0x40012400 - 0x400127FF 1KB ADC
0x40012800 - 0x40012BFF 1KB LPTIM1
0x40012C00 - 0x40012FFF 1KB TIM1

APB2 0x40013000 - 0x400133FF 1KB SPI1
0x40013400 - 0x400137FF 1KB DBGMCU
0x40013800 - 0x40013BFF 1KB UART1
0x40013CO00 - 0x40013FFF 1KB COMP
0x40014000 - 0x400143FF 1 KB TIM14
0x40014400 - 0x400147FF 1KB TIM16
0x40014800 - 0x40014BFF 1 KB TIM17
0x40014C00 - 0x4001FFFF 45 KB Reserved
0x40020000 - 0x400203FF 1KB DMA
0x40020400 - 0x40020FFF 3 KB Reserved
0x40021000 - 0x400213FF 1KB RCC
0x40021400 - 0x40021FFF 3 KB Reserved

AHB1 0x40022000 - 0x400223FF 1KB Flash Interface
0x40022400 - 0x40022FFF 3 KB Reserved
0x40023000 - 0x400233FF 1 KB CRC
0x40023400 - 0x4002FFFF 51 KB Reserved
0x40030000 - 0x400303FF 1KB HWDIV

DS_MM32F0160_ver1.2
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Dhaedhid

Bus Address range Size Peripheral
0x40030400 - 0x47FFFFFF ~128 MB Reserved
0x48000000 - 0x480003FF 1 KB GPIOA
0x48000400 - 0x480007FF 1 KB GPIOB
0x48000800 - 0x48000BFF 1KB GPIOC
0x48000C00 - 0x48000FFF 1 KB GPIOD
0x48001000 - Ox4FFFFFFF ~128 MB Reserved

AHB2 0x50000000 - 0x5003FFFF 256 KB USB_FS

3.5 Flash

A7 iR itk 128KB N BINAEFfas, T TAF TSR e AEs -

3.6 SRAM
AP R K 16KB N E SRAM.

3.7 NVIC

AN BIRER R B W w A, A AT R EE (AEHE 16 A4
Cortex®-MO (¥l Al 4 A Argmfefn e g .

o ARG NVIC RENE A BIAKAE IR 1 v e )52 4 3
o R E N IR BN A%

o EHEHINVIC HI

o VR R BE

o KCFRNGE| BRI T

o SCRPRMTEREER IR

o HIRAFALILGIRE

o PRI HENWKE, ToiHAIMESITH

TG LU /I 0 o T A8 3 B2 1k R % 1 o I BE D e

3.8 MR M/EAFIEH] S EXTI

AR T/ SRR A S 2 LRI RS, B TR 10 91 BIR HT AR A, g A
Wi/ g R . BT 10 LA LOER: R 16 DMAMET R WL . B R Zedy al s F o8, BUH
& ARl B CETRS . FRIRBGAIE) « — MRS F A 3G S 4E R T A ik
WHRIPRA .

EXT R DA U 2 fik v 5 B2 /T P 3 APB2 e 2RI b Jo] S ) -~ A2 4k

DS_MM32F0160_ver1.2 www.mm32mcu.com 10
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3.9  BERIEZ)

SHEEEE RGN B EEAE, HRMEA NI 8 MHz % 3 /E ABINI R Guh o,
Bt J5 AT B P AN 4 ~ 24 MHz BRI S RIS SbEI B JC R, REi2 B Sk AN

IR BF A, OGH] PLL, %R AR IR &5 . BUIF,  dn AERE T AR S A o IOk
1,2 7 A R R T oK

W ARG, fEHZ A5 AHB S48, Sl APB (APBL F1 APB2) &SI .
Fort AHB Ml id APB S 2R I B iR = FTIE 96 MHZz.

3.10 JE3NER

{EJE B, @i BOOTO 51 AT nBOOTL e #47 n] LAk 5 = Ff 3 st =0 o () —Filr -
e MJH N Flash Ja3h

o NRGAEMIXEF)

e M/TA SRAM 53]

Bootloader F2 5 T ARG FMEIX . M\ARGAEX A 5) Bootloader 2 f5, Rl UARTL X
BN Flash & ¥ 4mF2.

311 ftEFR

e Vop=2.0V ~5.5V: @it Voo 51 11O 51 AT P R 5 254 .

e Vopa= 2.0V ~55V: J§ ADC. Efifih, Ry &AM PLL KB /-2t . Vopa
H1 Vssa I A5 AR Voo F Vss, AT PLESLMEE (RS Voo Ml Vss —F0

3.12 frealimas

AP N EER T EREA (POR) [ HHUEARL (PDR)  HilK, ZHHIGALT TIRRE,
RIERG AT 2.0V I T 2 Voo IRTECEMRME (Veoreor ) I, BE&HFTEAL
W

FAF IR — AT AR R RIS (PVD) , B WAL Voo/Vooa BEHIFS5EIME Vevo HEL,
2 Voo ik T 80 T BIME Vevo I 7 AE A I, A W AR BRRE e A UK HH 2 75 45 0 B Bl s i 4 e
ANz PVD DhaE Eil Ry T A .

3.13 HEAEZS
PPN (0 BT VR S50 A0 B s P B3 R TV T LT R A SR AR A B
Bl T T AR .

3.14 {RIhEEER

DS_MM32F0160_ver1.2 www.mm32mcu.com 11
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PR SCRARTIARRE, 7T DA ZORARIIRE . J6 S Sl [A] A 22 Fof g [ =1 2 [ 34 21 e 1)

=N
iy
o

MR AR X
FEMEIRAE, WA CPU 1k, Frf AhBah T TARIRZS Il 48 A v W /AR I e i CP U

fFHLBER

{EGRFS: SRAM FIZFAEHE A Z AR IR, I UL AT LUK BB A L A AE . 7R3 AL
AT, HSI IHRS 31 HSE @RIk # i C A . T DUBE AT — L B A EXTI A45 S48
Pl B MR R e, EXTI 5 S T LU 16 AN 11O 12— PVD It e e

=

Fo

HEEPUEN
HEPREARRE B, EEESIE R EIRA AR M.

P

MU ST S RGN HE . 123 7E CPU IR BEARAS 2 S A1 o R I 5 2% o PSR
A1 1.5V #5 Atf X T F . PLL. HSI 1 HSE R 3% 28 th #6251, 7T LB WKUP
SRR ETHE. NRST BIIIANEE L. IWDG &AMl sk 2 % | 100 5E I #ene i 35 4 .
SRAM FIZF 73 N K Bk . R R B e RR AL L

BARTFERL T ISR Ik 3-2 P Horh:

o Power Down Fntiithisifl, B Flash SM#EHEI<E%k.
o  Optional /R #M& T id i 2 A Ac & JH 3O

e ON HpRLfE

o OFF fuRIhfgRM

o Retention FX/RHls r B HICIERAE

e High-z R

*® 3-2 ARIFERUT RSN BOIR S

Module/Mode Run Sleep Stop Deep Stop Standby

Max. Freq. 96MHz 96MHz 40KHz 40KHz 40KHz
PVD Optional Optional Optional Optional OFF
POR/BOR ON ON ON ON ON

CPU ON OFF OFF OFF Power

Down

SRAM ON ON Retention | Retention Power

Down

Flash ON Standby Standby St';i‘jj%y Power

DS_MM32F0160_ver1.2 www.mm32mcu.com 12
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Module/Mode Run Sleep Stop Deep Stop Standby
. . Power Power
HSI Optional Optional OFF Down Down
. . Power Power Power
PLL1 Optional Optional Down Down Down
. . Power Power Power
PLL2 Optional Optional Down Down Down
LSI Optional Optional Optional Optional Optional
HSE Optional Optional OFF OFF OFF
ADC Optional Optional OFF OFF OFF
COMP Optional Optional Optional Optional OFF
IWDG Optional Optional Optional Optional Optional
RTC Optional Optional Optional Optional Optional
LSE Optional Optional Optional Optional Optional
Backup . . . . .
registers Optional Optional Optional Optional Optional
LPTIM/LPUART |  Optional Optional Optional Optional g%‘(/"vir
Other . . Power
Peripherals Optional Optional OFF OFF Down
I/O Optional Optional Retention Retention High-z (1)

1. NRST {REEAMINEE, MR /O (WKUPx) ®JDAMLER, RTC ARSI (TAMP1) ®IEH
TA1E, RTC H4 110 AEHE.

3.15  TEBREESE HWDIV
AT R 8 20 TE, B BT AT 72 B T B ) 32 A i ia . TR Rk e —
s e R 4 I8 A A

3.16 DMA

AP E 7 BB DMA mJ LU IRAEAE 2R BIAERE RS . 0 BAFt 2 RIAT fidh 24 211 4% (1 4L
Pt DMA Pl o ORI 0 X (R EE, 38 T 4% ) AL i BIA B b X 45 I i A=
[y e o

A REMAE TN DMA ERIZH, [FEAT DL A floR A8 . K
P A PR kAT A Hbohk AT DS R v Bk i

DMA ZHFIAME AR UART. LPUART. 12C. I3C. SPI. ADC. FlexCAN-FD Flif§
FI RIS i 28

3.17 EBEMEIM TIM & WDG
AP s 1N EHEN S, 2 NEHEN ., 3NEAERE, 2 NETIHER 23 14
RIS TS, TR T b e i 2 @ e A I SR I R

DS_MM32F0160_ver1.2 www.mm32mcu.com 13
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Thae g

R 3-3 EM A ThRE LR

. Counter divi DMA Capture/compare | Complementary
Type Instance | Resolution direction | Pre divider request channels output
Advanced TIM1 16-bit “upr; /ggm' 1to 65536 Yes 4 3
Goneral TIM2 s2bit | 4 SN, | 110 65536 Yes 4 No
purpose TIM3 16pit | UPAOWN. | 5 65536 Yes 4 No
up/down
TIM14 16-bit up 1 to 65536 Yes 1 No
Basic
T'IE:\I<I/|1167/ 16-bit up 1 to 65536 Yes 1 1
Any integer
Low power LPTIM1 16-bit up between 1 No 1 (Compare only) No
~ 128

EREH ER S (TIMD)

FRAEGE N 22 16 A7 THEES . 4 AL BOETE DL A AN PWM R A SRR,
ERAWIEXAEAN BAN PWM i th, 38 n] DL 2 il 5 8 18 g I 8 o DY i il 1E
ECVERR

o AR

o HLLEL

o FFAEPWM GAZEE A LX)

o kIR

BeE Ay 16 ALEHE R 88, B 5 TIM2 5E I 28 24 A0 R ) DI fg
i, B HRAEESEE (0~ 100%) .

TR RN, BB T LA RS, R PWM 1 28 0k, T IR I 64 Y 742 1)
IR

REIREASEAN TIM a8 HIE, Py SRas T [, DRk e 2 4% ol 5 B 4 7T LS
I SRR T RE S TIM e i 25 U IR, SROEFDE s R AR TR .

& N 16 i1 PWM K4

B ER2E (TIM2/TIM3)

PR NE T 2k 2 AN B EAT B E R A (TIM2, TIM3) o ERH2E —4 16/32 fi7
(¥ & B n RN S . — A 16 LRI AR 4 AL R, A EE A
TR, Sd L. PWM L b A

BH R 3247

SERSEEH —A 32 AL GBS EEE . — A 16 AL AEs Al 4 ANk IE
i, FAEEA TR F . PWM R R R U H

B ER2 _16

BEASER B A 16 K2R B S INBE s g . 4> 16 AL AT Sas A 4 AN JAL )
WIE, A EIEA TR, f L PWM ORIkt Y

DS_MM32F0160_ver1.2
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EATEGEIE T N SR T B S M A e I AR A AR, R ED s B TR .
WA, THEES T DRSS . (T e I AR R TR PWM B . A E I 2R
#A ST DMA 5K HLH .

X I SRR RO A I B AR AT AR 15 S, AR 1 ~ 4 MEREBESNETERY. 9
ANTE I 45 E8 PWM Hi Y B4R y fi] S A () 2R 74

EAEREE (TIM14/TIM16 / TIM17)

FEER A E 3ANEARER S (TIM14/TIM16/ TIM17) , FASER 28— 16 frit s,
XFFEBER, (CSCRERE . B EA A 16 LTSt 1 ANarmiE, AN
AT TR, b e, PWM it s ikt . S HE PWM #2:0, TIM14 &%
A EAMa G, TIM16 A TIML7 Fl# BoAMg o, AR E AN PWM X, SCRERE(TSE
X AN

KIhFEER 28 (LPTIMD

LPTIM H—4> 16 frit a2, wTLUNH PR EMESERTHECE R DhRe . LPTIM AT RALAE
A FMEIFER T, BARIHFEREE 5. LPTIM B St ] ph AR i Bl fit, TARAE R
A WIS B IR, AT DL ARIR BT Seal A ik b oF B e it A0 R A R Al R A5
T, BEME SRR MR . LPTIM B SMEBI Bt 4, BRI aE, PWM i 55
Z M.

MALE 1A (IWDG)

WSZIE TR T A 12 AR B — A 8 AZMTio Aas, &l —AN o
(¥ A0KHZ [HI4R5 45 ki Bl RUAIX ARG 2 00F =i 8, Bt DUE AE AT TS AL RAL
B B LLRAE RGR A ) I AT BEAS RGN — AN E R N 284 B R 7 S
I F o 3O o e T T DA B R B B A R B T RS T, g T A
R4 -

HOFITH (WWDG)

WOETMNE—A 7 AL 8, AR E R A Rig T, & n DU S s T4 A
FAERAE R B ARG EHENEIRE), Bg R wohag: AR T,
THE S AT DL R 4

RGN EER 3 (Systick)

XA TR AR L T HRE RS, B U — R S . e B N IR

o 24 fr iy TR

o HIIEMEINEE

o CHTMEER N O WFREFEAE—AN T BRI R G b

o YRR EhIE

DS_MM32F0160_ver1.2 www.mm32mcu.com 15
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3.18 RTC

KIS B (Real-Time Clock, RTC) 2 —MMNZIER 4. RTC BB —AIE LKL
FITHRES, EAHNERAFRCE T, AR 0 DT B Eat B R T R R E R
ST I ALRD H B . RTC AR Fi #PiCE £ 4t (RCC_BDCR #ifrds) Ab T 5 % X 35,
BI7E R R AL A HUBE el S, RTC (15 B AN I 4R A

3.19 #HmEFES
KN FAEIR 10 A 16 Rrf0ZFAE5e, of RGPS A AR 50 . 4 R G AL
A TR, SRS R I AR, AT R A

3.20 GPIO

FA GPIO 5 JIER AT LA Pt i B s . GEREITIRD « N GBS Ediek R4
a5 AN IR 1. 2% GPIO 51 EI#R 5 % v s ul i 5 F AMBESE
EFEMEBT, VO SRR AN B ThAE T LB — /MR e MHRIEBUE, LB oS A
/O 175

3.21 UART

AP AL 4 A UART #2100, SCRF LIN EMTIRE. 345 1S07816 #fe R, UART
PO R B K AT N 5 A2, 6 fr. 7 AL, 8 fir. 9 ALAIFERE . UART HsRHHE & Al ik
#) 4.5 Mbps. A5 UART £z [1#0 0] LAEFH DMA #:1E.

3.22 LPUART

AP E AR 1 AMEZHEE UART #10 (LPUART) , MIEtLT UART, HINFEHC, 3305
7t Stop ! Deep Stop fi: FI&fT LR Ml . LPUART AR P Al ik HSI. LS.
LSE BRAME I 4

3.23 12C
AP EH AL LA 12C #2101, ReE TAE T2 EREAEME R, SCREFRIE (100 Kbps) FiIR
MR (400 Kbps) , SCRF 7 £78% 10 fFhk. Frf 12C £ AR W LUEH DMA #4E .

3.24 13C

AFEEF AR 1A 13C MHLEE . 1I3C #2 A AFE MIPHI3C v1.0 AL PMGIRYE, 782 J5 X
12C SRt 790, FOREE TR 12C PRt 13C SZRif A 12.5 MHz i8R .
I3C ¥ DMA #:1F.

DS_MM32F0160_ver1.2 www.mm32mcu.com 16
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3.25 SPI
A= AR 2 N SPHZT . SPIEOEMNE T, AIfcE lAFm 1~ 32 fit. FHR
B RKH % 36 Mbps, MR KH % 18 Mbps. A 1) SPI #2 LI# A LAE A DMA #:4E .

3.26 125

ARPEE AR 2 A 128 B0, 5 SPI LA =AM, SCREEXUCTERGE (BURSTHLE IR
MU SCREEERAESNERAE, KRR FEAAE (OAHL , o b dbr &
CERMHL Frdelie/ ke S B0R s iR br & ((XAHL) « 8 7T gmegkk FiorAnigs, LA
IEBREA 0 S URFEAN R (8KHz B 192KHz) . HE#=ArT L2 16 7. 24 {788 32 £,
e[ ey 16 A (16 frdEmiD 832 4 (16 fi7. 24 i, 32 A &dE ) .

3.27 FlexCAN-FD

ARFE AR 1A FlexCAN-FD #2110, F%5#03E 2.0A . 2.0B (F3h) 1 CAN-FD #(. 7£
CAN-FD #UR, RGN THOLH) PLL2 KA FlexCAN-FD HEHR AL pps, P knr
S 8 Mbps (1) FD BB E A . Bl DURIIE 11 ArARRFF OFREmT, o mT bL
RN A% 29 MR IR i

3.28 USB FS
Ara AR 1A USB #4128, % USB 2.0 &M, Mt 12 Mbps $di#E R, 3¢
ikt #¢ (Device) #ix. USB =il gsiifiti s 8 Nififi. FEMINE T USB PHY.

3.29 ADC

FERAIR 1A 12 AR EC st (ADC) , A ADC 4hBiEIE £ ik 14 4, AlLA
IR, RS R . BT, BT Ok e i — B B
KA. ADC A LU ] DMA #:1F .

BAUE 1A Dy B Fo VF AR FORS HE R ML — B BTk P (I8 T, B AL (E 58 TUE
BRIELR, A

HHOE B 2 (TIMX) Rl s il e 28 7= AR i Sk, T RAy i 9 S ADC i %
JSE R FF REAfE ADC 4 5 I ] 35

I FEAR A 7 A — B IR B RV AR R L T o TLPBE A SRR A N B #2 31 ADC (i N\ T
b T TR AR RS B e B B B

3.30 MRS COMP

DS_MM32F0160_ver1.2 www.mm32mcu.com 17
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FRER IR 2 MRS (COMP) , FIHIAE R GER A &% B 1o 0D, s
SEIT 2S5 A . TR RESMEE 1/O 51 BT EHE S (CRV) [ B i
RNHRSENZE R, Hd, CRV Byt ol Vooa BN TR IEAE R R 4 A7 HFH
SrESEHL. COMP ol I+ 2 RhThie, k. MBS S ilR I Ih R R F: sl
P PWM ST R ZE S SR F AR B T3 J A f At 42 111 OCref_clr 45 . COMP
CEFR g RR IR L, AT AR B 2RI T FE

3.31 CRC

CRC (M ICARKE) THERIGEH —AEE W 2 R A8, —A 32 % 57
A—/~ CRC 3. fEMZIMRHF, T CRC ME AR Y F T 30 E S AL S sl A7 it i — 2otk
7E EN/IEC60335-1 Rt HITu A, Eieft ¥ — Ml A A7 il 8 iR B, CRC 1HE
TR DL TS AR 2 4G, T SRR AR BOZ R I R AR I R A T EE

3.32 SWD
PR Arm FRAERIPIZE SR AT IR IR (SW-DP) .

DS_MM32F0160_ver1.2 www.mm32mcu.com 18
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S1E U B R TRE

A4

5l il X kB

41  5lHSAHE
411 LQFP64 3|44

1Z5e

PC13-WKUP2
PC14-0SC32_IN
PC15-0SC32_OUT
PD0-0SC_IN
PD1-0SC_OUT
NRST

PA2-WKUP4

VSSA
VDDA
PAO-WKUP1

57 ] PB5-WKUP6

64 ] vDD
63 [ ] VSS
62 [ ] PB9
61 [ PB8
60 ] PD5-BOOTO
59 [ PB7
58 [ ] PB6
56 [ ] PB4
55 ] PB3

PD7

PCO
PC1
PC2
PC3

W 0N OV A WN R

PAl

NNNnnnnnnm

54 PD8

53 PC12

52 [ ] Pc11
51 ] pc1o
50 [ PA15
49 1 pA14

a8
a7
a6
a5

43
a2
a1
a0
39
38
37
36
35
34
33

Hotuuutuitouiuu

PA3 [ 17
PD4 [ 18
PD6 [ | 19
PA4 [ 20
PA5 [ | 21
PA6 | 22
PA7 [ 23
PCa [ | 24
PC5-WKUP5 [ 25
PBO [ 26
PBL [ 27
PB2 [ | 28
PB10 [ | 29
pB11 [_| 30

vss [ 31
voD [ 32

PD3
PD2
PA13
PA12
PA1l
PA10
PA9
PA8
PC9
PC8
PC7
PC6
PB15
PB14
PB13
PB12

4-1 LQFP64 5| A4 A5

DS_MM32F0160_ver1.2
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S1E U B R TRE

4.12 LQFP48 3|44

PD7 [
PC13-WKUP2 [ |
PC14-0SC32_IN [_|
PC15-0SC32_OUT [ |
PDO-OSC_IN [_|
PD1-0OSC_OUT [ |
NRST [_|

VSSA [ |

VDDA [ |
PAO-WKUP1 [ |
PAL [|
PA2-WKUP4 [ |

48 VDD

W 00 N O UV & WN R

I
N =B O

41 PB5-WKUP6

47 [ vss
46 [ ] PB9
45 [ pB8
44 ] PD5-BOOTO
43 [ pB7
42 [ ] PB6
40 ] PB4
39 [ ] pB3

37 [ pA14

38 PA15

36
35
34
33
32
31
30
29
28
27
26
25

] PD3
] PD2
] pA13
[ PA12
1 pA11
1 pa10
1 pA9
] pA8
] pPB15
1 pB14
1 pB13
1 pB12

PA3 |13
PA4 [ 14
PA5S |15
PA6 | 16
pa7 [ 17
PBO [ 18
pB1 [_| 19
pB2 |20
PB10 |21
PB11 [ | 22
vss [ 23
vop [ 24

Kl 4-2 LQFP48 5| 14> A

DS_MM32F0160_ver1.2
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S1E U B R TRE

4.1.3 QFN32 3|44

VDD
PDO0-OSC_IN
PD1-0SC_OUT
NRST

VDDA
PAO-WKUP1
PAl
PA2-WKUP4

PB7
PB6
| PB5-WKUP6

‘| PD5-BOOTO

I PB8
PB4

| pB3

| PA1s

0 N O U1 A WN R

Exposed Pad

v
\

PA3
PA4
PA5
PAG
PA7
PBO
PB1
PB2

4-3 QFN32 5| #1434

DS_MM32F0160_ver1.2
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S1E U B R TRE

4.2  SlfeNE
F4-1 511z X
/o Main Multiplex Additional
)
LQFP64 LQFP48 | QFN32 Name Type level @ | function function function
TIM2_CH4
1 1 - PD7 10 TC PD7 AT O ;
2 2 - pC13 110 TC PC13 TIM2_CH1 TAMP1
WKUP2 -
PC14
3 3 - oscan N | 1O TC PC14 TIM2_CH2 ;
PC15
4 4 - 0sC32.0 | 10 TC PC15 TIM2_CH3 ]
uT
500 UART3_TX
5 5 2 0SGON 10 TC PDO 12C1_SDA ;
- CRS SYNC
PD1 UART3_RX
6 6 3 |oscour| 'O TC PD1 12C1 SCL -
7 7 4 NRST 10 TC NRST - .
8 ] - PCO 10 TC PCO LPUART1_TX .
9 ] - PC1 10 TC PC1 LPUART1_RX .
SPI2_MISO/2S2_
10 . - PC2 110 TC PC2 MCK ]
LPTIM1_TRIG
SPI2_MOSI/I2S2_
11 ; - PC3 10 TC PC3 SD ADC1_VIN[13]
LPTIM1_OUT
12 8 - VSSA - VSSA - .
13 9 5 VDDA - VDDA - .
UART2 CTS
TIM2_CH1/
TIM2_ETR ADC1_VIN[0]
PAO SPI2_NSS/I2S2_ | COMP2_INP[0
14 10 6 WKUP1 Vo T PAO WS J/COMP1_INM
TIM2_CH3 3]
UART2_TX
COMP1 OUT
s | S5
15 11 7 PA1 10 TC PA1 TIM2_CH2 TCoMP3 NPT
UART2_RX -
UART2_TX ADC1_VIN[2]
TIM2_CH3 COMPT_INP[1
16 12 8 PA2 110 TC pa2 | SPIZNSS/I2S2_ |\ ohvps NP
WKUP4 WS
2J/COMP2_IN
13C1_SCL el
COMP2_OUT
e | ST
17 13 9 PA3 110 TC PA3 TIM2_CH4 JoonP3 INI[=’[
13C1_SDA o
SPI1_MISO/I2S1_
18 ; - PD4 10 TC PD4 e ;
19 ; - PD6 110 TC PD6 SP'1—M§§"/'2S1— ;

DS_MM32F0160_ver1.2
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S1E U B R TRE

LQFP64

LQFP48

QFN32

Name

Type (1)

1/10
level @

Main
function

Multiplex
function

Additional
function

20

14

10

PA4

I/0

TC

PA4

SPI1_NSS/I12S1_
WS
LPUART1_TX
TIM1_BKIN
TIM14_CH1
12C1_SDA

ADC1_VIN[4]
COMP1_INP[3
J/COMP2_INM

(0]

21

15

1

PAS

I/0

TC

PA5

SPI1_SCKI/I2S1_
CK
LPUART1_RX
TIM2_CH1/
TIM2_ETR
TIM1_ETR
12C1_SCL
TIM1_CH3N

ADC1_VIN[5]

COMP1_INM[

0]/COMP2_IN
M[1]

22

16

12

PAG

I/0

TC

PAG

SPI1_MISO/I12S1_

MCK
TIM3_CH1
TIM1_BKIN
UART2_RX
TIM1_ETR
TIM16_CH1
TIM1_CH3

COMP1_OUT
COMP1_OUT

ADC1_VIN[6]

COMP1_INM[

1J/COMP2_IN
M[2]

23

17

13

PA7

I/0

TC

PA7

SPI1_MOSV/I12S81_

SD
TIM3_CH2
TIM1_CHIN
TIM14_CH1
TIM17_CH1
TIM1_CH2N
TIM1_CH3N
COMP2_OUT

ADC1_VIN[7]
COMP1_INM[
2]

24

PC4

I/0

TC

PC4

UART3_TX
TIM3_CH1

SPI1_MOSI/I2S1_

SD

25

PC5
WKUP5

I/0

TC

PC5

UART3_RX
TIM3_CH2

SPIM_MISO/I2S1_

MCK

26

18

14

PBO

I/0

TC

PBO

TIM3_CH3
TIM1_CH2N
TIM1_CH1N

TIM1_CH3

ADC1_VIN[8]

27

19

15

PB1

I/0

TC

PB1

TIM14_CH1
TIM3_CH4
TIM1_CH3N
TIM1_CH4
TIM1_CH2N
MCO
TIM1_CH2
TIM1_CH1N
UART3_RTS

ADC1_VIN[9]

28

20

16

PB2

I/0

TC

PB2

29

21

PB10

I/0

TC

PB10

13C1_SCL
12C1_SCL
TIM2_CH3
UART3_TX
SPI2_SCK/I2S2_
CK

DS_MM32F0160_ver1.2
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S1E U B R TRE

1/10 Main Multiplex Additional
(1)

LQFP64 | LQFP48 | QFN32 Name Type level @ | function function function

13C1_SDA

12C1_SDA

30 22 - PB11 110 TC PB11 TIM2_CH4 -

UART3_RX
31 23 - VSS S - VSS - -

32 24 17 VDD S - VDD - -

SPI2_NSS/I2S2_
WS
SPI2_SCK/I12S2_
CK
TIM1_BKIN
33 25 - PB12 /0 TC PB12 | SPI2_MOSI/I2S2_ -
SD
SPI2_MISO/I2S2_
MCK
13C1_SCL
LPTIM1_TRIG
SPI2_SCK/I12S2_
CK
SPI2_MISO/I12S2_
MCK
TIM1_CHIN
SPI2_NSS/12S2_
34 26 - PB13 /0 TC PB13 WS -
SPI2_MOSI/I12S2_
SD
12C1_SCL
TIM1_CH3N
TIM2_CH1
UART3_CTS
SPI2_MISO/I2S2_
MCK
SPI2_MOSI/I12S2_
SD
TIM1_CH2N
SPI2_SCK/I2S2_
35 27 - PB14 /0 TC PB14 CK -
SPI2_NSS/12S2_
WS
12C1_SDA
TIM1_CH3
TIM1_CH1
UART3_RTS

SPI2_MOSI/12S2_
SD
SPI2_NSS/I12S2_
WS
TIM1_CH3N
SPI2_MISO/I12S2_
36 28 - PB15 /0 TC PB15 MCK -
SPI2_SCK/I2S2_
CK
I3C1_SDA
TIM1_CH2N
TIM1_CH2
LPTIM1_OUT

TIM3_CH1

TIM2_CH4
37 - - PC6 Io TC PC6 | spi1_NSSi2s1_ )

WS

DS_MM32F0160_ver1.2 www.mm32mcu.com 24



http://www.mm32mcu.com/

S1E U B R TRE

LQFP64

LQFP48

QFN32

Name

Type (1)

1/10
level @

Main
function

Multiplex
function

Additional
function

38

PC7

I/0

TC

PC7

TIM3_CH2
TIM2_CH3
SPI1_SCK/I2S1_
CK

39

PC8

I/0

TC

PC8

TIM3_CH3
TIM2_CH2

40

PC9

I/0

TC

PC9

TIM3_CH4
TIM2_CH1/
TIM2_ETR

41

29

18

PA8

I/0

TC

PA8

MCO
TIM1_CH1
TIM1_CH2
TIM1_CH3

CRS_SYNC

42

30

19

PA9

I/0

TC

PA9

UART1_TX
TIM1_CH2
UART1_RX

12C1_SCL
MCO

TIM1_CH1N

TIM1_CH4
CAN_RX

43

31

20

PA10

I/0

TC

PA10

TIM17_BKIN
UART1_RX
TIM1_CH3
UART1_TX
12C1_SDA
TIM1_CH1
SPI2_SCK/I12S2_
CK
CAN_TX

44

32

21

PA11

I/0

TC

PA11

UART3_TX
UART1_CTS
TIM1_CH4
CAN_RX
SPI2_MOSI/I12S2_
SD
12C1_SCL
COMP1_OUT

USBDM

45

33

22

PA12

I/0

TC

PA12

UART3_RX
UART1_RTS
TIM1_ETR
CAN_TX
SPI2_MISO/I12S2_
MCK
12C1_SDA
TIM1_CH2
COMP2_OUT

USBDP

46

34

23

PA13

I/0

TC

PA13

SWDIO
UART1_TX
SPI2_MISO/I2S2_
MCK
MCO
TIM1_CH2
TIM1_BKIN

47

35

PD2

I/0

TC

PD2

13C1_SCL

48

36

PD3

I/0

TC

PD3

I3C1_SDA

49

37

24

PA14

I/0

TC

PA14

SWDCLK
UART2_TX
UART1_RX

SPI1_NSS/I2S1_

WS
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LQFP64

LQFP48

QFN32

Name

Type (1)

1/10
level @

Main
function

Multiplex
function

Additional
function

50

38

25

PA15

I/0

TC

PA15

SPI1_NSS/I12S1_
WS
UART2_RX
TIM2_CH1/
TIM2_ETR
UART4_RTS

51

PC10

I/0

TC

PC10

UART4_TX
UART3_TX

52

PC11

I/0

TC

PC11

UART4_RX
UART3_RX

53

PC12

I/0

TC

PC12

54

PD8

I/0

TC

PD8

TIM3_ETR
UART3_RTS

55

39

26

PB3

I/0

TC

PB3

SPI1_SCK/I2S1_
CK
TIM2_CH2
UART1_TX
TIM2_CH3
TIM1_CH1
TIM2_CH1

ADC1_VIN[10]

56

40

27

PB4

I/0

TC

PB4

SPI1_MISO/I2S1_
MCK
TIM3_CH1
UART1_RX
TIM17_BKIN
TIM1_CH2
TIM2_CH2

ADC1_VIN[11]

57

41

28

PB5
WKUP6

I/0

TC

PB5

SPI1_MOSI/I12S1_
SD
TIM3_CH2
TIM16_BKIN
MCO
TIM1_CH3
TIM2_CH3

58

42

29

PB6

I/0

TC

PB6

UART1_TX
12C1_SCL
TIM16_CH1N
TIM2_CH1

59

43

30

PB7

I/0

TC

PB7

UART1_RX
12C1_SDA
TIM17_CH1N
UART2_TX
UART4 CTS

ADC1_VIN[12]

60

44

31

PD5
BOOTO

I/0

TC

PD5

61

45

32

PB8

I/0

TC

PB8

[2C1_SCL
TIM16_CH1
CAN_RX
UART2_RX

62

46

PB9

I/0

TC

PB9

12C1_SDA
TIM17_CH1
CAN_TX
TIM1_CH4
SPI2_NSS/12S2_
WS

63

47

VSS

VSS

64

48

1

VDD

VDD

1.
2.

I=#IN, O=4%jth, S=HHI{, HiZ= kM
TC: #5iE 10, NS5 Ak VDD Hk
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4.3 5 HE B
# 4-2 PA i N DR 2 H AFO-AF8
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
UART2_CT | TIM2_CH1/ | SPI2_NSS/I COMP1 O
PAO - S T | SEENESN | TiM2_cH3 | uART4_TX ; g ;
PA1 ; UARTS?—RT TIM2_CH2 ; ; UART4_RX ; ; ;
SPI2_NSS/I COMP2 0
PA2 . UART2_TX | TiM2_cH3 | SHE 08 . 13C1_SCL . g -
PA3 ; UART2_RX | TIM2_CH4 . . 13C1_SDA ; ] ]
SPI1_NSS/I | LPUARTI_
PA4 Do A ; TIM1_BKIN | TIM14_CH1 | 12C1_SDA ; ; ;
SPI1_SCK/l | LPUARTA_ | TIM2_CH1/ TIM1_CH3
PA5 T o ) T2 CHY | Tim1_eTr - 12C1_SCL N - -
SPI1_MISO COMP1 O | COMP1_O
PAG Voo Mok | TIM3CH1 | TIMI_BKIN | UART2.RX | TIMI_ETR | TIM16_CH1 | TIM1_CH3 i g
SPI1_MOSI TIMA_CH1 TIM_CH2 | TIM1_CH3 | COMP2_O
PA7 1281 o, | TIM3_CH? N ; TIM14_CH1 | TIM17_CH1 N S g
PAS MCO - TIMA_CH1 - - - TIM1_CH2 | TIM1_CH3 | CRS_SYNC
PA9 - UART1_TX | TIM1_CH2 | UART1_RX | I2C1_SCL MCO T"V”,\TCF” TIM1_CH4 | CAN_RX
PA10 T'MY]—BK' UART1 RX | TIM1 CH3 | UART1 TX | 12C1_SDA ; TIM1_CH1 S'Zgz—sg}f” CAN_TX
UART1_CT SPI2_MOSI COMP1 O
PA11 UART3_TX 5 Tmi_cha | canrx | SOEVEST | ect scL . g -
UART1_RT SPI2_MISO COMP2_ 0
PA12 UART3_RX A TMIETR | CANTX | P NIRR | 121 spa ; TIM1_CH2 g
SPI2_MISO
PA13 SWDIO - UART1_TX . o o MCO TIM1_CH2 | TIM1_BKIN ;
SPI1_NSS/I
PA14 SWDCLK | UART2_TX | UART1_RX | SPUNSS . . ; - -
SPI1_NSS/I TIM2_CHA1/ UART4_RT
PA15 2sT ws | YARTZRX| mims gTR - - S - - -
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* 4-3 PB ¥ 1 ZhAe & H AFO-AF8

Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
PBO - TiMa_chz | TMIEH2 | TIMICHT | vy _chg ; - - -
PB1 TIM14_CH1 | TIM3_CH4 T'M1,\TCH3 TIM1_CH4 T'M1,\TCH2 MCO TIM1_CH2 T'M1NCH1 UARTS3—RT
PB2 - - - - - - - -
PB3 sngsg(q ' ; TIM2_CH2 | UART1.TX | TIM2 CH3 ; TIMI_CH1 | TIM2_CH1 ;
PB4 ﬁ;'s11—_'\,<'/|'(332 TIM3_CH1 - UART1_RX ; T"\M;—BK' TIM1_CH2 | TIM2_CH2 -
PB5 S/'ID2'1S—1M§§" TIM3_CH2 T'M1S—BK' MCO ; ; TIM1_CH3 | TIM2_CH3 ;
PB6 UART1_TX | 12c1_scL T"V”ﬁj—cm ; TIM2_CH1 ; ; ; ;
PB7 UART1_RX | 12c1_sDA | 'MTTCH - UART2_TX | UARTACT - - -
PB8 - I2C1_SCL | TIM16_CH1 | CAN_RX | UART2 RX - - - -
PBY - 12C1_SDA | TIM17_CH1 | CAN_TX | TIM1_CH4 32'822—"\‘,333/ ! - - -
PB10 13c1_SCL | 12c1_SCL | TIM2 CH3 ; UART3_TX s;gz_scc&(/ ' ; ; ;
PB11 13C1_SDA | 12C1_SDA | TIM2_CH4 - UART3_RX - - - -
AT T
. szgz__sccg/l ﬁzpézz__wgg TINFT_CF SSISZZ__’\\ISSS/I Sllrzléil\_/lggl 21 soL | TMICHS [y gy | UARTSCT
o | e | S| o | S| SRR son | T oo | o | PR
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#* 4-4 PC i 1 DhRE ] AFO-AF8

Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
oco ) ) [PUARTT_T ) ) ) ) ] )
ot ] ] (PUARTT_ ] ] ] ] ] ]
oco ] :~:|.2P|822__|\I/\|/:2<}2/ ] (PTIMTR ] ] ] ] ]
oca ) STZ%EA_ASDSV ) PTIM1_O0 ) ) ) ] )
PC4 - UART3_TX - - - Tim_cH1 | STLMOSY - -
PC5 - UART3_RX - - - Tim3_cHz | SPLNMSY - -
PC6 TIM3_CH1 - - TIM2_CH4 - - Sggi"ﬁgf ' . .
PC7 TIM3_CH2 - - TIM2_CH3 - - SZQT_SCC}EII . .
PC8 TIM3_CH3 - - TIM2_CH2 ; - ] ] ]
PC9 TIM3_CH4 ; ; TT'R”E—E'?E! ) ) ] ] ]
PC10 UART4_TX | UART3_TX - - - ] ] ] ]
PC11 UART4_RX | UART3_RX - - - ] ] ] ]
PC12 - - - - - - : - -
PC13 - - - - - - TIM2_CH1 - -
PC14 - - - - - - TIM2_CH2 - -
PC15 - - - - - - TIM2_CH3 - -

DS_MM32F0160_ver1.2

www.mm32mcu.com

29


http://www.mm32mcu.com/

* 4-5 PD Ui 1 Y)aE R A AFO-AF8

S1E U B R TRE

Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
PDO UART3_TX | 12C1_SDA | CRS_SYNC - - . ] ] ]
PD1 UART3_RX | I2C1_SCL - - i ] ] ] ]
PD2 ; 13C1_SCL - - - ] ] ] ]
PD3 ; 13C1_SDA - - ] ] ] ] ]
T 7 I I I I R N B
PD5 . - - - - - - - -
o [T [ | - - | - [ [ [
PD7 ; ; - - ; - TIM2_CH4 | TIM17_CH1 -
PD8 TiM3_ETR | UARTIRT - . ] ] ] ] ]
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www.mm32mcu.com

30


http://www.mm32mcu.com/

H R

5 S,

A

I

51 WA
BRAEHERI B, BT A DA VSS i,

511 HAFHEE
& 5| A0 1) T Bk s T 5-1.

_[j————fj
zg_

C =50 pF

K 5-1 5l SR

512 5|H#mANBE
B1 FE_E 465\ LR (0 805 SR T B 5-2.

K 5-2 51 A
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51.3 ftEFE
HEE B 2R T T 5-3.

» POR, PVD, HSE, LSE

RTC, backup registers,
LSI, IWDG

> HSI, PLLs
Voo 1 | \{ CORE .
_ i i
nx VDD i :
V,
Ej DD Regulators —>i E
i i
i i
| i
Output _ !
£ Core logic ]
nx100nF —— S 1 10 logic (CPU, digital | 1
+1X47uF — T GPIOs [ nout g circuit circuits & i
_ﬂ—>p—, K] memory) '
4 i
i
| i
i i
| i
nxVSS= Ves Ry :
. L g '
jpu— |
\/_DDA
VDDA
] Vooa
L I
Vrees
—»
1x10nF ——
o — Veee | ADC COMP
VSS Vgs R
jp— LJ 7

K 5-3 it %
HTE
1. s ik B h A, A4 I 2 1A U L PR T e I e T E A e
2. FHEFIRE) 4.7uF T ERERH A —4 vDD 5|,

3. KPR Vooa fl Vrers TR0 A W83 #:3 VDDA 511, Vss. Vssa Ml Vrer- 150 i A HB X%
F VSS 3l

5.1.4 HEHRHEZEIE
B L L R I 7 SR T R B 544,
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H R

VDD

—L

VDDA

=

K 5-4 HLALHFENI RT3

5.2  #xHBRAHEl

INAERS A L RBT W R “ X AL RBUEE” FIR (£ 5-1. K 5-2 1K 5-3) H4il

MHME, FIREs PR IFR AR . X E AR

2 thRE RS2 I BOR BT, A ERIE IR

T EAF R ThREVERAE TR . S K AR AR S KB 25 A1 T S RE M 2 I T SEE
#* 5-1 HURHE
Symbol Description Minimum Maximum Unit
Vby-Vss External main supply voltag1e (including Vopa and 03 5.8
Vssa) M \Y;
Vin @) Input voltage on other pins Vss-0.3 Vop+0.3

% 5-2 W

1. FrERIHEIE (Vob, Vopa) FlHh (Vss, Vssa) 5l EIDAZiGE £ 3E B B A48 SO VYO Il 9 O AL fl R 4t

E.

2. BAURZGENE VN FIERKE. ARRFRREABRERER, H2 1ML,

Symbol Description Maximum Unit
lvoovopa () Total current through Vop/Vppa power pins (supply current) () +120
lvssivssa(h Total current through Vss/Vssa ground pins (outflow current) () -120
Qutput sink current on any I/O and control pins +25
o Output current on any I/O and control pins -25 mA
NRST pin injection current 5
IIngPiny DB) .
HSE OSC_IN pin injection current 5
Slingeiny © Other pins injection current 4 +25

1. FERWMTEEA, FraEHEJE (Vob. Vooa) Al (Vss. Vssa)

SER/ 8
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H R

UL LRV FE L AU AT R FTA 1O ARSI M. Sk R — @ A RES % m ol % LQFP
BRI AN IE S AL YR 5| A TRDRE I

SRIEEN B2 T S F IBEUE RE -

2 VIN> Vopa I, 2/ AR IERVEANHR: 2 VINS Vss I, 7B RIFEN IR . A3 B v
PIN) o

BEANA RN RGN, Zhng e BIEROKE S T IR [AREN S FTEA BT (R
B HIZExHE 2.

53  TiE&%H

5.3.1 BEATIEZM4

#* 5-3 WM LAEZM
Symbol Parameter Conditions Min. Typ. Max. Unit
fHCLK Internal AHB clock frequency - - - 96
fecLk2 Internal APB2 clock frequency - - - 96 MHz
frcLki Internal APB1 clock frequency - - - 96
Vbb Digital circuit operating voltage - 2.0 3.3 55
Analog circuit operating voltage
Vv (Performance is guaranteed) Must be the same as 25 3.3 55 v
DDA Analog circuit operating voltage Voo (M
. 2.0 - 25
(Performance is not guaranteed)
Power dissipation LQFP64 i} i} 339
Pp Temperature: Ta= 85°C (@) LQFP48 - - 357 mw
T = o (2)
or: TA=105°C QFN32 _ j 571
Ambient temperature (industrial ) -40 ) 85 oC
T level)
A Ambient temperature (extended o
. : - -40 - 105 C
industrial level)
i 3
Junction temperature (%) ) 40 ) 105 oC
(industrial level)
Ty . 3
Junction temperature ) 40 ) 125 oC
(extended industrial level)

1 g AR B EEDN Voo A1 Vooa SRS, 78 E RURTIEH #A4E 18], Voo Al Vooa 2 8] % LV

4 300 mV [Z5.

2. R TABK, RE T (T)=125T N4 R i REUEE) A Tomax MAYFE SR Po %t

fH.

3. fERMRMIhRFEHBAPRE T, HE Ty (Ty=125CT MU RGUEE) AT Tomax, Ta Al

LAY R BIXANE H -

5.3.2 LA AR E) TAERAF

TRAGHHSEGRIER 5-3 — B0 TAEKM F IR H .
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H R

R 5-4 LA A LN ) T AR AR

Symbol Conditions Min. Typ. Max. Unit
Vbp rise time tr 1 - oo
tvbp us
Voo fall time tf 400 - o0
Vit @) Power-down threshold voltage - 0 - mV

1. HGEWERAE, AEE Pl
2. OF ES5A Voo B ARG LN BOR B o M e BB BRIl B 5
3. NEACRERATRAREE B, T EHFEMM OV IFS.

K 5-5 L H 58T

5.3.3 AIREALMBIRZ GBS
A BB e 3 5-3 81 L HSFBER I TR Voo B iU R IR

2 5-5 PR LA L Y4 i R R A

Symbol Parameter Condition Min. @ | Typ. | Max.® | Unit
PLS[3:0]=0000 (Rising ) 18 )
edge) '
PLS[3:0]=0000 (Falling
- 17 -
edge)
PLS[3:0]=0001 (Rising
- 2.1 -
edge)
PLS[3:0]=0001 (Falling ) 20 )
edge) _ '
Level PLS[3.0](;(§)§;)O (Rising ) 24 i
selection of — -
Vo programmable PLS[3:0]=0010 (Falling ) 23 ) Vv
voltage PLS 3-03%%?)1 Risi
detectors [3:01= (Rising - 2.7 -
edge)
PLS[3:0]=0011 (Falling
- 26 -
edge)
PLS[3:0]=0100 (Rising ) 3.0 )
edge) '
PLS[3:0]=0100 (Falling ) 29 i
edge) )
PLS[3:0]=0101 (Rising ) 33 )
edge) '
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H R

Symbol Parameter Condition Min. @ | Typ. | Max.® | Unit
PLS[3:0]=0101 (Falling ) 39 i
edge) )
PLS[3:0]=0110 (Rising ) 36 i
edge) '
PLS[3:0]=0110 (Falling ) 35 )
edge) )
PLS[3:0]=0111 (Rising ) 39 i
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/poR (1) reset - - 1.65 - v
threshold
PDR
Vhyst_PDR hysteresis - - 30 - mV
Reset
2) - - -
TRSTTEMPO duration 2.7 ms

1. PR RAE i ORIE R BN EUE VeorPDR-

2. HBHRIE, AMEL PR

3. HIZEETHESH

W BEATIFELIN (R & T B (POR &A1) B - R AR — A 10 BEL 1IN %

534 HWEHZRHE
TR 2 U 53 U FOFBHRIE T Voo (6L FII A

*5-6 NEMZHAE

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. SR AR RAE IR [ Al e B H o ) 2 TR IE AR 21

5.3.5 HtEHERERFHE

HLUE I RE R 2 B B ORI R 25 047 4 15 A, XS0 B 0N R 238 TR FE . FREEIRIE . 1/0
BB SER PR BEEIE B  TESR . 1O TR BIRE R . T5 5 147 b 2% v 1 0 5 L
JLARAT HAR A4
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H R

AT g AT AT R AT B BRI A, AR PAT — B R AR .

FLILIF #%

A HE AL T 51 2 A
o FIAM O SIS TA AR, FEEES] —AFA B E—Vop 8 Vss (BHED ©
o JITHRIAMEHAL TORMPIRAS, BRARREIBEEA .
o Flash f7fi & HV7 o) I AR B fucwk MOIZE (0 ~ 24 MHz I 0 &R ], 24 ~

A8MHz i 1 NEFFE ], 48 ~ 72 MHz I8 2 NMEFE AW, 72 ~ 96 MHz I 3 4

EREFEID .
o IRATWHINAEI . MIFRIMEIT: fucik = freua = freike.
e 184 TIUHLT) R 0 IU7E 1 B AN b LR 2R A T TR

TRPGHSE, RAKIER 5-3 5 I AL N A Voo Bt R HE RIS

R 57 AT R S A A FE

Typical Typical
Symbol | Parameters | Condition fHI-(I:LK All peripherals enabled All peripherals disabled Unit

(H2) | _400c | 25°c | 85°C | 105°C | -a0°c | 25°C | 85°C | 105°C

96M 19.02 | 19.43 | 19.67 | 19.76 | 10.81 | 11.17 | 11.37 | 11.46

72M 15.59 | 15.87 | 16.12 | 16.22 9.42 9.66 9.88 9.98

48M 11.91 | 1214 | 12.35 | 12.44 7.78 8.01 8.21 8.29

24M 7.34 7.46 7.59 7.66 5.28 5.38 5.52 5.57

Supply Internal 8M 240 | 245 | 252 | 256 | 179 | 184 | 191 | 1.95

Iop current in clock mA
2M 0.95 0.98 1.01 1.03 0.79 0.81 0.84 0.87
™ 0.65 0.67 0.69 0.71 0.57 0.58 0.61 0.63
500K 0.50 0.51 0.54 0.56 0.46 0.47 0.50 0.52
125K 0.39 0.40 0.42 0.44 0.38 0.39 0.41 0.43
& 5-8 REEARAE 20T 1 o 24 e i R
Typical Typical
Symbol | Parameters | Condition fHI_clzLK All peripherals enabled All peripherals disabled Unit
(H2) T 400c | 250c | 85°C | 105°C | -40°C | 25°C | 85°C | 105°C
96M 12.77 | 12.86 | 12.89 | 12.89 | 4.54 456 | 4.56 4.57
72M 9.80 9.86 9.89 9.89 3.63 3.64 3.64 3.64
48M 6.83 6.87 6.89 6.89 2.71 2.72 2.72 2.72
Supply Internal 24M 386 | 387 | 388 | 388 | 1.79 | 1.80 | 1.79 | 1.79
Ipp current in clock mA

2M 0.79 0.80 0.83 0.84 0.46 0.47 0.49 0.50
™ 0.57 0.58 0.60 0.62 0.40 0.41 0.43 0.45
500K 0.45 0.46 0.49 0.50 0.37 0.38 0.40 0.42
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H R

Typical Typical
Symbol | Parameters | Condition le-(I:LK All peripherals enabled All peripherals disabled Unit
(H2) 1 40°c | 25°c | 85°C | 105°C | -40°C | 25°C | 85°C | 105°C
125K 0.40 | 0.41 0.43 0.45 0.36 | 0.37 | 0.39 0.40
K 5-9 (EHURIARFHLELE T 1y S B A f K i v #E (O
Typical
Symbol Parameter Conditions Unit
25°C
Supply current in Stop Enter Stop mode after 105.5
mode reset, Vpp=3.3V )
Supply current in Deep Enter Deep Stop mode 163
Stop mode after reset, Vpbp=3.3V ’
Iob LSI, LSE, RTC, IWDG all 0.38 MA
. disabled '
Supply current in
Standby mode LSl and IWDG enabled 0.62
LSE and RTC enabled 1.46

1. VO RFE ARG

W ESMHRTH AR
WEAMIERTTHAES T R, MCU B TR T
o JTHMN VO SR T AR, JEERS| — S E—Vop B Vss (TEHED .
o T MISMBLARAL T ORMPIRAS, BRARKS IV .
o SHAEUE R R R AR AR
— KA B B
= RPN g
o IABIREA VDD fhif ik % AF AT 5-3,

% 5-10 N EAMEI HLAHAE O

Symbol Parameter Bus Typical Unit
CRC 1.07
GPIOA 0.68
GPIOB 0.74
GPIOC 0.66
AHB
GPIOD 0.68
Ipp DMA 1.84 uA/MHz
HWDIV 0.96
uUSB 7.13
TIM1 7.33
TIM14 APB2 1.87
TIM16 2.25
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H R

Symbol Parameter Bus Typical Unit
TIM17 2.34
LPTIM1 0.43
SPI1 4.56
UART1 413
LPUART1 0.46
SYSCFG 0.50
MCUDBG 0.08
COMP 0.79
EXTI 0.01
ADC 3.49
TIM2 4.19
TIM3 3.22
RTC 0.82
BKP 0.01
UART2 4.10
UART3 4.08
UART4 4.09
APB1

CRS 0.40
SPI2 4.48
12C1 4.66
I13C1 212
IWDG 0.01
WWDG 0.24
FlexCAN 12.91

1.  fucik = 96MHz, fape1 = fucik/2, faps2 = fucik, FEANIMA BT 4 2 BUNERIME

ATl A 2 e R T B ]
R AR RN R AE PN BRI B HSI R EERY BON RS 2o e {5 A IS Bk AR 2
IR AR ST E -

o FHLERAFHLRLE: I PR IRY
o FEMRABII:  ARF iR kN M HRASE AR T A P P ARF b iy 7 1 A ) 2 150 P PR 85 3 P2 M 3
HUR A& 3% 5-3 3 AR KA EAG 5.

R 5-11 A DFEAR X 1y i L ) ]

Symbol Parameter Conditions Typical | Unit
twusLEEP Wake ug(f)l:;n Sleep System clock is HSI 3 cycles
Wake up from Stop
twusTor mode (regulator is in System clock is HSI 9.6 V&
Run mode)
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H R

Symbol Parameter Conditions Typical | Unit
Wake up from Deep
twupeepstop | Stop mode (regulator System clock is HSI 5.2 us
is in low power mode)
Wake up from .
twusTDBY Standby mode System clock is HSI 534.5 us

5.3.6 SRR IESREE

SR [ AR 35 Y R AR 1 R A P T B

T2 v th A 2 MR A P — A v A 0 /S I e 4, BRI P R R R PR %
TARAS

% 5-12 fE AN I B

Symbol Parameter Condition | Min. Typ. Max. Unit
User external clock
fse_oxt source frequency (1) ) ) 8 32 MHz
OSC_IN input high level ) )
VHSEH voltage 0.7Vbp VoD \
OSC_IN input low level
VHSEL voltage - Vss - 0.3Vop \%
fw(HSE) OSC_IN hlg(:1) or low time i 15 i ) ns
1. WEHRIE, AEAPF .
A
VHSEH
90% ]
| | | | |
10% + 9 | ! I ‘
| | | |
VHSEL B ' | : ‘ -
| [ I | | i
t(HSE) H : ti(HSE) : tw(HSE) : tw(HSE)
‘ 1 I ‘ I 1 ] 1
< THSE >
< IL
External clock source | fHSE_ext |OSC_IN -t
HREN NN =

K] 5-6 AT i I B R A2 AL P ]

R B SRR IR A BRI SR P B
MR R 2 O A MR A SN I PRI AT, PR I R R R R R AR
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H R

TAEZAT.
F 5-13 {IRH S &S I S ok
Symbol Parameter Condition Min. Typ. Max. Unit
User external clock
fLSE_ext frequency () - - 32.768 | 1000 KHz
OSC_IN input pin high
VLSEH level voltage - 0.7Vop - Vbbp \%
OSC_IN input pin low
VLsEL level voltage - Vss - 0.3Vop \%
OSC_IN high or lo
tw(LSE) ~tim 31) W - 250 - - ns
1. HiHRIE, AEAFEH.
VLSEH | - - - — _
L e i T e N
| | |
10% -~~~ fit ==~~~ ! ! ‘
VLSEL . : | :
[ |

—~Vv

ﬂ—’: tw(LSE)

OSC32_IN

External clock source fLSE_ext
P

LT -

214366

5-1 AN I St PR 2 AL P 1

8 — A AR B R R AR T A I R SN R B

EHE AN B (HSE) RIS —AN 4 ~ 24MHz 1) 55 7R/ P8 o 1B IR A4 R K 4IR 3% 2 7 A=
AT e A B AR T R R b A A SR A B T A, B R AR VA A 2 Y
SR FER R, SR AR A G B A A AU W] RE L EE T IR 4 SR, DL R R
JA BN IR E (] AR ISR S RS B IR, B3 RS, AR
)T

F* 5-14 HSE k¥ ss4¥tE D@

Symbol

Parameter

Conditions

Min.

Typ.

Max.

Unit

fosc_IN

2V<Vpp<3.6V

12

MHz
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H R

Symbol Parameter Conditions Min. Typ. Max. Unit
Oscillator, 3.0V<Vpp<5.5V 8 16 24 | MHz
frequency @
Feedback
Re resistor ) ) i 1000 i kQ
Support crystal | foq0 Ny =24MHz, Vop=3V - - 50 Q
serial
ESR impedance
(CL1 CL2 (3) is fOSC_lN =12MHZ, Vbop=2V - - 120 Q
16pF)
fosc_IN =24MHz, ESR=30
HSE current - ’ 3y
I2 consumption Vop = 3.3;/65;1 C2®is - 1.5 - mA
tsu(Hse) © Startup time Vpp is stable - 3 - ms
1. EIRA RSB SR P R A i i 5
2. WA .
3. XT Cuu M Cro, BUUEATEFER) . ymR M Bty (BAME DY) 5pF ~ 25pF Z IAJf{) %

P

A, JEPRIE RO BRI AR EUE RS . EE Cl Al Clo AARRIZ . Sh i id i i w
LA CL1 il CLo IR ATH A R A IS . 158 Cla M1 Cla B, PCB Al MCU 5 JIff) %5
FONIZHIEEN (AT LU o0 5] B 5 PCB MRIK B %84% 10pF flit) .

FIGHBARI) Re PR, AEAS TT AN Ik S 2E M PR B8 {5 FH B i = A 1) 1) R (LR AP, X PR ER R
AR R MR RO B A AR T AR . (R, R MCU RN HTENR S I 1B AR, Bt
B T B A S Bt X,

tsu nse) AN, & WERAFERE HSE JFaRIlE, EEMRRUER 8MHz Ry X B A

XAHUESETE— AR UER S AR RS LIS 3), & v AR DR b A ] 32 78 1 AS IR T AR A 0K

E fiise

Amplifier

*In the sample, R, =5100

860676

5-7 f§iH 8MHz A 1 B A 3 F

8 — A AR B R R AR T A IR SN R S
AN Bl (LSED  wf LA — > 32.768KHz (1] 440/ Wi e 11 25 440 i (F0 41 35 2 77 2
AT e A B AR R T R R A A SR A B T A, I SR A AR VA A 2
R AERN I, TSR AR AN G B A A AU W] B FE T IR 4 0 51 R, DAV R AN
JRBNI IR E I 8] . AR RIE RS RSB IR B REEESE) |, TE S AR
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H R

APETTR e (s IX HLER B I R R R A A B T8 T I TR A AR

R W Cu Al Clo, B =i &1 5pF ~ 15pF Z IR/ R as, JFPhiE &2
KRS RS . 8 % Cu M Co BAMESH. MAEHEREE L Cu M Cr MHT
HEHHMHABBENSH . HEAEE CLBH TFRTH: CL=CuxCl2/ (Cuu+C2) + Cstay,
H ' Cotray A2 5| I HLZE AN PCB #RE PCB G HLEY, B RIMBME AT 2pF ~ 7pF Z
], g AT BB Cu M Cu MK (15pF) , #RZIE U f#k i %¥ CLs 7pF
RIRES, AREfH A A 12.5pF MsRes . flin: WifEse 7 — A dids Co =
6pF MR A JF H. Csray = 2pF, M Cr1 = Ci2 = 8pF.

% 5-15 LSE #R% et O

Symbol Parameter Conditions Min. Typ. Max. Unit
Oscillator
fosc_in frequency 2.0V<Vpp<5.5V - 32.768 - KHz
IBSEL=01
| @ LSE current DR=00(recommend) ) 230 ] nA
DD(LSE) consumption IBSEL=10 ] 300 ] A
DR=01(Default)

tsucse) @ Startup time Vpp is stablized - 1 3 s

1. HZEIERH.

2. EBEHAER/NRS HMEFRERE S (W MSIVTIN 32.768KHz) , ATULMEILRETHEFE. EFEH
EA AR R .

3. tsu(se) & /ABINTE], SE NEAHERE LSE THanill e, EEMRIFEE R 32.768K Hz $iki% X B A .
XA RAE— PR SRR 3 LSRR, E T AR AR 3 1 K AN R T AR BOK

32.768KHz RE |controlled
- gain
T Resonator

m
WY

H . JjoscszN Bias D fLSE
LJ

0SC32_0UT

5-2 f§iF 32.768KHz &1k it HL 7Y 7 F

5.3.7 ABBE BRI
T PO MR S P PR R A e R S AR P RS

BIEAL (HS) RH=
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H R

F* 5-16 HSI & bk W)

Symbol Parameter Conditions Min. Typ. Max. Unit
fHsi Frequency - - 8 - MHz
Ta=0°C~55°C -1 - +1 %
HSI oscillator _ o~ aro
ACCHs| deviation Ta =-40°C~ 85°C -1.5 - +1.5 %
Ta =-40°C~ 105°C -2.0 - +2.0 %
HSI oscillator
Tstab(Hsl) startup time - - - 20 us
HSI oscillator power
looHs) consumption ) ) 80 ) WA
1. Vop=3.3V, Ta=-40°C~ 105°C, KRIEHFHIU0T .
2. HEIHRIUE, AFEAE= RN,
RIEAT (LSO #HHH
 5-17 LS| R dhedk O
Symbol Parameter Conditions Min. Typ. Max. Unit
fLsi @ Frequency Ta =-40°C~ 105°C 20 40 70 KHz
LS| oscillator startup
®3) - - -
tsu(Lsi time 100 us
LS| oscillator power
®) - - -
IpD(LsI) consumption 0.20 HA
1. Vop=3.3V, Ta=-40°C~ 85°C, KRAE4FIiEH .
2. HZAEIHERH.
3. HEIHRIE, ATEAEFE IR,
5.3.8 PLL1 %
PLLL B % AT 8T feris in A feois out Z [AIR RN :
A1
fPLLl_IN fPLLl_OUT

%% 5-18 PLL1 5k @

(PLL1DIV[2: 0] + 1) * (PLL1PDIV[2: 0] + 1) _ PLLIMUL[7: 0] + 1
PLLIMUL[7:0]. PLL1PDIV[2:0]. PLL1DIV[2:0] /& PLL1 [{5 45155 45 g8 Fnda H o0 A 2% 16 43

B BE

ARSI S B A IR AN (4t R P T AT T AR SR A AR 3

Symbol Parameter Conditions Min. Typ. Max. Unit
fPLL1_IN PLL1 input clock @ - 4 8 24 MHz
PLL1 input clock duty o
DpLL1_IN cycle - 20 - 80 %o
fvco VCO output clock - 80 - 200 MHz
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H R

Symbol Parameter Conditions Min. Typ. Max. Unit

frLL1_ouT PLL1 output clock - 40 - 100 MHz
PLL1 current

IDD(PLL1) consumption - - 1550 - uA

% 5-19 PLL2 i O

1. A RIE, AEE K.
2. HRAE PLLL (% IR B OF (8 IR0 B R BOR PRI feuia_out A& T e V0%t T A

5.3.9 PLL2 ¥t
PLL2 i) AN B8 feLie in Al feLiz out ZTE]SR RN :
A1

fPLLZ_IN fPLLZ_OUT

(PLL2DIV[2: 0] + 1) * (PLL2PDIV[2:0] + 1) _ PLL2ZMUL[7:0] + 1
PLL2MUL[6:0]. PLL2PDIV[2:0]. PLL2DIV[2:0] #& PLL2 {555 45 Al H 2 3028 1 5
SR .

T RA IS U A RS IR R A B H S 08 A A SR D A 2

Symbol Parameter Conditions Min. Typ. Max. Unit
frLL2 IN PLL2 input clock @ - 4 8 24 MHz
PLL2 input clock duty ) ) o
DpLL2 IN cycle 20 80 %
fvco VCO output clock - 80 - 200 MHz
fPLL2_ouT PLL2 output clock - 40 - 100 MHz
PLL2 current
IDD(PLL2) consumption - - 1550 - uA
1. H&THRIE, ATEA .
2. HRAE PLL2 A% NI SO IE A A R R BORARAE feLrz_out A& T SUVFA A HH VS LN .
5.3.10 FFfEasfrit
#F 5-20 Flash f7-fif 25454
Symbol Parameter Conditions Min. Typ. Max. Unit
torog | 10D phogramming - 1315 - 1545 | ps
Page (1024 bytes) ) )
tERASE erase time 4 6 ms
tME Mass erase time - 30 - 40 ms
Read mode - - 55 mA
Ibp Supply current Write mode - - 2 mA
Erase mode - - 1.5 mA
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H R

% 5-21 Flash f#1ifi &3 75 fir A EUH R A7 1R
Symbol Parameter | Conditions Min. Typ. Max. Unit
NEND Endurance - 100000 - - Cycles
Data Ta=85°C 20 - -
Tor ; Years
retention Ta= 25°C 100 - -

#* 5-22 EMS #4

5.3.11 EMC %%
SR S 7 7% 5 0 4 VP AR B Sty R A7 R 1

hegtE EMS CRBGBURME)

MIBAT A RS AR GBS VO 3 DA 2 AN LEDD » JURRE Shgitiin 1 i e i

TIE B4R, LED INERIE/R 18R M7 24

o HHUKH(ESD) CIERAIGED MBI FA RS, HEIRADRETH. %%
4 |EC 61000-4-2 Frift.

e FTB: @it — 100 pF %[ VDD I VSS Jitiin— & POk as s 5 (IE5D , EE
RADhREMEFH. AR5 IEC 61000-4-4 Frifks

R AT UAE RGWRE IEHHRAE . WASE Ry T F &

Symbol

VFESD

Parameter Conditions Level/Type
- . . Vbp = 3.3V, Ta= +25°C,
Voltage limit applied to any 1/O pin, ’ .
ge ‘mt appi ik fHcLk = 96MHz. Conforming 2A

resulting in malfunction

VFEFT

to IEC61000-4-2
Fast transient voltage burst limits _ — o
to be applied through 100 pF on Voo __3'3\/’ Ta=+25 C.’ A
VDD and VSS pins to induce a frcuk = 96MHz. Conforming

functional disturbance to IEC61000-4-4

BT TSR AR A DL 5 e 75 FD 1)

FEST AT EMC PP ML, MBI N AT MIZEERNE, K
EMC a8 5 H P R FI R AR B DA G . (It G OH P 3R s4T EMC Ak, JF
AT 5 EMC A RAJAIEN K.

BRI

AT R T A AR S R P R, A

o WA IS

o RSMUEAL

o CREAFEMMIR (EHA A5
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H R

UNTR:i R

R W WHIRM CEAMIE AR B gin ), Rl A THI/E NRST E5IA—
MR AR AR G B ST — AN FEE 1 ARG P T

FEHEAT ESD GRS, AT AR HH P 2SR 00 i s LR IR b, ks I B ARl AR Y
7, AR T N 5E LA LR A AEANRTR R R

5.3.12 Ihfetk EMS (S EURH)

HT =AREMIR (ESD, LU, Al FIREE (IR 7, 6kt AT 58 5 M L e s e
i e AR T ) 2

FrEJRCE (ESD)

B (AN TE R 88 U 1R — 0 Bl J — A Sk MG 0 7 R 5k 57 R
BEG /NSRBI ARE (3 x (n+ 1) fEAEBIED o XA TR A
JEDEC JS-001-2017/002-2018 Frif .

Y]

AT VAR BIEERE, WAL 6 AMFERL LREAT 2 A EAMOE SRR

o ONEEASFLIE I, PRk I AR R A A P R

o TEBAMEIA. HHAITECER) /O S FEARR . XANNHART & EIAIESD78E 5k
HL AR B

X el 3% EIAMJESD78E IC latch-up #rifE.

% 5-23 ESD & LU $

Symbol Parameter Conditions Class | Maximum | Unit
Electrostatic discharge Ta = 25°C, conforming to
Veso(Hem) voltage (Human body model) ESDA/JEDEC JS-001-2017 3A +6000 v
Electrostatic discharge Ta = 25°C, conforming to
VESD(CDM) voltage (Charging device - ’ C3 +1000 \Y
model) ESDA/JEDEC JS-002-2018
Ta = 25°C, conforming to
JESD78E +200 mA
I Latch-up current Ta = 105°C, conforming to I A
JESD78E +100 mA
5.3.13 /O ¥ O4FE
1 SN R
PRIEFEHIVEIT, TRIVHEAISERIEIRE 5-3 MAMFNESE. Fram 110 b D# 2
CMOS.
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H R

% 5-24 110 FA4stE

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vi Low level input voltage Vop = 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 Vpp = 5V 0.7 * Vbb - - \
Vhy Schmitt trigger hysteresis () Vop = 3.3V 0.1 * Vop 0.50 - \%
Vhy Schmitt trigger hysteresis (! Vpp = 5V 0.1* Vop 0.60 - \Y
likg Input leakage current @) Vop = 3.3V -1 - 1 pA
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= VDD 50 60 75 kQ
Weak pull-down equivalent _ _
RprD resistor 3) Vbp =5V, Vin= Vbbp 50 60 75 kQ
Cio I/O pin capacitance - - - 10 pF

1. HZRaEiPE L, AL .
2. WURAEARAR SR Sl e RIE U FLIAL AT RE R T RO AEL
3. LRFITFHIHLBHSZ poly HiFH.

4 IR B L TR

GPIO (il N\t 1) AT AR el s 278 +20mA FiR.

FEF PRI, 1O JEN I H0 H A ZGRE RS FL IR AN BEER 1 3 B-1 45 Hh 110 440 o B KA e A1

e JTA /0 %GO M Voo EIREUF AL, ik MCU 7F Voo L3REUHIE KIZ 4T HLif
AR I 44 0o B KAE A Ivops

o FTH 1O Ui FIRUSHE A Vss it LS AL, il b MCU 7E Vss Bt i i Kigq7 i
W, ARG LA B K AEH Ivss.

W EE
BRI BE, ERA) ) S HOR g IR IR FE AN VDD i H R R & 3 5-3 A EAS
B, A 1O i I E £ 3 CMOS 1,

% 5-25 fay A AR
MODE[1:0] Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
M - -
» VoL OutguttIO\:/r\ll'olrt]age llio= 6mA., 0.13 v
@ utputhig VDD=3.3V . .
VoH voltage 3.12
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MODE[1:0] Symbol Parameter Conditions Minimum | Typical | Maximum | Unit

VoL (@) Output low v.oltage llio]= 8mA. - 0.18 -

Vo @) OL\I/tci)Iltjatg;]égh VDD=3.3V - 3.06 -

VoL @)3) Output low v.oltage llo|=20mA, - 0.5 -

Von @®) OLi/tglltJ;;égh VDD=3.3V . 262 .

VoL (M Outguttlov;/r\]/'olr:age llio]= 6mA. - 0.27 -

o Von @ lilglltjagég VDD=3.3V - 294 -
VoL (@) Output low v.oltage llio]= 8mA. - 0.37 -

Vo @3) Olcg?;gégh VDD=3.3V . 2.80 .

VoL ™M Outguttlovtvr:/.olrt]age llio]= 6mA, - 0.26 -

o Von @ l:/glltjagég VDD=3.3V . 2.94 -
VoL (WE) Output low v.oltage llio]= 8mA, - 0.37 -

Vor 23 Ol:/tglt’;;égh VDD=3.3V . 280 .

1. ERRBEHR o DAURZIENER P4 BT R AUE [, [FIE ho B (BTA 110 A

BEHIED s Ivsso

2. O HHEHAHER o RIRAREIER P X B RFUEME, FI o B (T 110 M
EHED ArE#EE Ivop.

3. HEAEIHEEH.

NS H AT AR

b NS SRR P P R SCRIESAE 73 il £E R T R B R s
BRARRF DI, 2RI 1 2 HOR A PR SR FE A AL L IR AT 45 3% 6-3 ISR PRI AR 31

% 5-26 /0 ZZHisFPE WRE)

MODE[1:0] | Symbol Parameter Conditions | Minimum | Typical | Maximum | Unit
trgo)out Output fall time - 4.2 - ns
" tr(10)out Output rise time - 5.0 - ns
10 tigo)out Output fall time CL = 50pF - 8.9 - ns
tr(10)out Output rise time VDD=3.3V - 10.0 - ns
o1 tf1o)out Output fall time - 9.1 - ns
tr(10)out Output rise time - 10.5 - ns
1. /O & R EE nf LUl MODEX[1: 0] Bt & . 2 WASHSHFMHH X GPIO i OB 17

AR .
B KA 5-8 HE o
HBLTHORIE, AR it
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H R

90%

External output
load is 50pF  tr (I0)out re—

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.

5-8 1/0 ZZiiksk

5.3.14 NRST 3| s

NRST 5| A AR E ] CMOS T2, "&iEs 7 — M AReWIT I LR, RPU.

BRAEAERI BT, F S I S UL S IR R VDD B IR A 22 5-3 A ARt
),
% 5-27 NRST 5| ki
Symbol Parameter Conditions | Min. Typ. Max. Unit

Viunrst) (1) NRST input low voltage Vbp=3.3V - - 0.8 v
ViHNRsT) (D NRST input high voltage Vbp=3.3V 2.0 - - V

NRST Schmitt trigger _
Vhys(NRST) voltage hysteresis Vpp=3.3V - 0.6 - \Y

Weak pull-up equivalent _
Rpu resistor ) VIN = Vss 50 60 75 kQ
VFnRsT) (D NRST input filtered pulse - - - 0.1 uS
VnrnrsT) (| NRST input not filtered pulse - 0.4 - - uS

1. mBCHRIE, AEAP .
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H R

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

5-9 #LH) NRST 5| {4
1. BN REANTHILFEEN.

2. FAPDAURIE NRST 51K A BRI IE T3 5-27 HAIH B K Vie nrsT) BLF, &I MCU A&
REFF 2R AL

5.3.15 Timer 5EH}324%M:
T 2T H 10550 B (R

BN R ARSI ChrH Ebe . NIk ANEITBh. PWM i) ORI 1,
2 /N 5.3.13 1/O ¥ 4R .

% 5-28 TIMx @ #4t

Symbol Parameter Condition Minimum Maximum Unit
- 1 - trimxcLk
tres(TIM) Timer resolution FTIMKCLK =
96MHz 10.42 - ns
External clock - 0 -
fext frequency of fr — MHz
channel 1 to 4 é'\é),(\jLHKZ 0 96
ResTim Timer resolution - - 16 bit
{COUNTER 16-bit counter ) ! 65536 tIMxCLK
period frimMxcLk =
96MHz 0.01042 682.7 us
Maximum - - 6553665536 | trimMxcLK
possible
tMAX_COUNT | counter value fr -
(TIM_PSC 96MH2 - 44.74 s
adjustable)

DS_MM32F0160_ver1.2
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Symbol Parameter Condition Minimum Maximum Unit

TIM maximum
WAXIN | bt frequency ) ) 192 MHz

1. BOHRIE, A4 IR

5.3.16 12C #0044

BRI B, NRIVH S ER MRS, fecua A VDD fEHHERF &% 5-3
IESCRIEERCE R

12C B O A 12C WA, (HA W THRE]: SDA il SCL A “H” MFFw5 i,
M E N TT IR N, 72 S| HUEAT VDD Z A1) PMOS B 05H], (BT SRTELE

12C HENFHES T R, AN EHIIAE5 I (SDA F1 SCL) MIFHETER, S Wb
1 5.3.13 /O i 45

% 5-29 12C M

Standard 12C (" Fast mode 12C (") )
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 9*tecLk - 9*tpcLk - us
tw(SCLH) SCL clock high time 18*trciLk - 18*trciLk - us
tsu(sDA) SDA setup time 1*trcLk - 1*trcLk - ns
DA i
th(sDA) S datti?n r"eetentlon 0 ) 0 ) ns
tr(sba) SDA and SCL rising ) 1000 20 300 ns
tr(scL) time
tf(sDA) SDA and SCL fall ) 20%(Voo/
trscl) time 300 5.5V) 300 ns
tva(pat) ©) Data valid time - 8*trcLk — 1 @ - 8*tpolk - 0.3 @ | us
Data valid . N
tvdack) ©) acknowledge time - 8*tpck — 14 - 8*pclk-0.3 @ | us
Start condition hold N N
th(sTA) time 8*trcLK - 8*trcLk - us
tsu(sTA) Start Cor:ic:rl:leon setup 19*trcLk - 17*trcLk - us
tsu(sTO) Stop cor:;jn;t;on setup 17*tpcLk - 17*tPcLk - us
Time from Stop * *
tw(STO:STA) condition to Start 484" - 144%pcL - us
condition (bus idle) K K
Capacitive load of
Co cach bus - 400 - 400 pF

1. HEHHRE, AEAEP P,

2. NIEFIRRMERIS 12C KR, froke UAUKT 3MHz, ik BIPRERR 12C 1iRK B,
frcLka WK T 12MHz.

3. fE SDA # A 0.3Vop £ 0.7Vop FIAHETEE 2 AT, #ifk SCL /£ TR T3] 0.3Vop LA,
HR: W TTENE SCL TR HfERIds, RO IR SCL AMFZS = HL°F (Vob) 2 0.3Vop 1)
FEA T (BSR4 N\ SDA F 45 AEY T SCL IHIER .

4. FRUERE RO BOERE B8R thispa) AT BLAE 3.45 us 1 0.9 us, (HLZiH tvaam)BL tvdack) IR
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{E/N— AN R . DSBS A IE K SCL 15 5 AR HL-F A (twiscLwy) B A 20 20030 2 e d K A
UK T SCL, N HSCHR 7E AR JCERT ol 2 T 06 25 E S S BN 17 2 B0 8o

5.  tvdoaT) = M SCL LOW | SDA %ii th ##i 15 5 (1 Bf 8]

6. tvdiack) = M SCL LOW ZI| SDA it #1iAE 5 f e[

Voo
4.7KQ 4.7KQ
100Q
o . AVAVAY. SDA
12C BUS
100Q
° VNV scL
====-=-=-==- I
t (spa) | tr (spa) tsu cspay

I
|
I [ Y/ A
SDA } 0% 7
L 30%
I
I
I
I
I
I
|
70%
SCL 30%
th
* tw (scLw 9" clock
*« SDA
«+SCL

9" clock

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

&l 5-10 12C S L&A IR E g @

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

5.3.17 SPI#O%:

BRARFE RV, FRIH M SEGRAE ARETER, fecux MM Voo L HUERF A3 5-3 1)
KA =R F]

A K5 N 2 ThAESI B (NSS. SCK. MOSI. MISO) [HtE s, 2 W/ 5.3.13
1/O B 4R
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% 5-30 SPI F @

Symbol Parameter Conditions Minimum | Maximum | Unit
Master mode, Ta =
fsck SPI clock 25° B 36 @
1/t frequenc o°C MHz
a(8CK) quency Slave mode, Ta = 25°C - 18
tr(sck) SPI clock rise time Load Capf;:? nce: C = - 6 ns
trsck) SPI clock fall time | -0@d capacitance: C = i, 6 ns
15pF
tsuinss) (1) NSS setup time Slave mode 10 - ns
thnss) (1 NSS hold time Slave mode 10 - ns
tw(sckr) (M SCK high time - te(scky2-6 | tesckyz+6 | ns
tw(sckr) (M SCK low time - te(sckyz- 6 | tosckyet6 | ns
Master mode, frcLk =
tsuguny Data input setup | 48MHz, prescaler = 2, 15 - ns
time high speed mode
tsucsty (M 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
(1 -
tv(mo) time enable edge) 15 ns
Data output valid Slave mode (after
M -
tvso) time enable edge) 15 ns
1. HZAIhRH.
2. S/MEFRRIRS) R SN TA), e R B 2RO TR A 3R AR B ) s K 1]
3. m/MER I R N, R E R N TR 2 BT i BEAS 1 s K ]
4. 4 SPI LAETEMRPRIEZN, SIAE SCK LA A HHPUIL I, MR rIf et I

% SPI Master i1 SPI Slave ] SCK &4 R Al g% .

DS_MM32F0160_ver1.2
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NSS inputx

—>‘ ,<— tr(sck)

tf(sck) \

LSB OUT >—

X tssn CRNIEY

tsunss) | tcisck) ——»
= [ cPHA=0 l ‘/, I ‘
2| CcPOL=0_| i I 1
£ twisck) |, ‘ i
6 CPHA=(Q . tw(sckL) ¥ " }
@ |CPOL=1 | \ ) \ |
: v so)&—»i ‘ |
tao) 4¥——» 1! | th(so)
MISO /s ‘ |
OUTPUT | MSBOUT BJTG our .
tsu(sty—+ }'
MOSI ><><><><><><>O< " MSBIN >< BIT1IN
INPUT - -
5: th(sn) >
5-11 SPI i ¢ R CPHA =0, CPHASEL =1

DS_MM32F0160_ver1.2
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NSS input

tsunss) | . e——tc(sck) —» thiNss) ¢ ;::
1 : | ! | :
= [cPHA=1 jl . | :f Y }
g|cPoL=0—— I ! | (N ! |
° tw(SCKH) [ | ! | } :
6 CPHA =1 itw(sckL) | 1! | o ! |
| A . | | !
| " tvsa ! ! — tdisso) |
taiso) —r—— N e thiso) -+ ) S
MISO y H : o . |
OUTPUT }< MSE ,0UT >< BIT6 OUT :>< LSB OUT >_
! II : --
tsu(s) r—hkth(sn —
INPU ><><><><><><>(  MSBIN >< BITTIN | LSBIN ><X><><><><><W><Y
INPUT I v

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

1. WESEET CMOS HF: 0.3Vop A1 0.7Vop.
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High
NSS input o
I |
I 4—— tc(SCKY—p
CPHA =0 TN | /j !
5| CPOL =0 | ‘ | 7\/: N\
3 Lo \ ‘
3 | | !
X | | L
a| CPHA =0 N / A / N /
cPOL = 1 o ! ‘ :
|
| |
L | |
CPHA = 1 | : *\: !
= | CPOL =0 \ | - ‘
=3 [ | I
‘© | | | ‘
S| cPHA =1 ! ! T |
CPOL =1 [ | ‘ |
I Itw (SCKH | tr (SCK)
tsu(MI) H‘N :tw (SCKL)N—M - tf (SCK)
|
MISO | -
INPUT / W | MSBIN mTG IN LSBIN XW
T ! T
4— th(m X
- |
"é'SfF',UT MSB OUT >( BIT1 OUT | jw>< LSB OUT
tv(MO) & B th(MO Y&+
5-13 SPI i P L, CPHASEL=1®
1. ESKRET CMOS HF: 0.3Voo 1 0.7Voo.
5.3.18 13C MHLE: D55
#* 5-31 13C MHLEE 45 (5 Legacy 12C #84Fi8E)
Fast mode Fast+ mode
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
fscL SCL Clock Frequency 0 0.4 0 1 MHz
tsu(sDA) SDA setup time 100 - 50 - ns
th(spa) SDA hold time - - - - ns
ﬁgg’i; SDA and SCL Fall time 20*(Vop/5.5V) 300 20*(Vpp/5.5V) 120 ns
trsoA) SDA and SCL Rise time 20 300 - 120 ns
tr(scL)
Pulse width of spikes that must be
tsp suppressed by the input filter 0 50 0 50 ns
www.mm32mcu.com 57
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% 5-32 13C MM D4 E RO

Symbol Parameter Minimum Maximum Unit
tf(spa_oD) SDA Fall time - 12 ns
tsu(sDA_oD) SDA setup time during open drain mode 3 - ns
tavaL Bus available condition 1 - us
tibLE Bus idle condition 200 - us
# 5-33 13C ML DR E G0
Symbol Parameter Minimum Typic Maximum Unit
fscL SCL Clock Frequency - 12.5 - MHz
tsco Clock in to data out for a slave - - 12 ns
tr(scr) SCL rise time - - (caggggsactl-m) ns
trscL) SCL fall time - - (caggggsactl-m) ns
tsu(SDA_PP) SDA setup in Push-Pull Mode 3 - - ns
Co Capacitive load per bus line - - 50 pF
Sr P S
1 i SDIA) tlr ( SIDA) th I( SIDA)
> b e— |
—_\:I : : :/ :\: V. \ :/ \: 0.7Vop
|
N\ / K X \ /i N
'\ [ N X A \ I ) VA DD
el L X | ot
: I ith(sTa) [ : : |
! M__H : :tSU(SDA) [l tSU(STO) :
| | e o b
| sp
! : tr(scL)| | tr(scL) I :‘_ :
| | mdhl | § |
| |
l/ \! [N ) ! i \ 07Vo
e/ NN N NN N\ oav
-/ /) : |\— | __/ \__-ree
tw(sct)  tw(scLL)
13C Legacy Mode Timing
tr (spaop) tsu(spaop)
— b L [
Nt ¥ 0.7Voo LI T 0.7Voo
SDA \: /: : SDA : I’X: :
I 0.3Vop T T 0.3Vop
n I — N .
|
:tcAs I 1 twscLe op) i FS_CC‘: ::wp’)i
F_’: | | | |
/ N+ Ly 0.7Vpp A\ L/ 0.7Vop
scL /: \l i/ scL \ll ;/
v N f i 0.3Vpp N i 0.3Vpp
| | . . .
——p|
toig_H ! toig L
toie_n and tpe_. I3C Slave Out Timing
5-14 13C MBIz FREE
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5.3.19 FlexCAN ¥ 045
o N I ThaE S (CAN_TX #1 CAN RX) HIM4SMEVESS, &%/ 5.3.13 1/0
i VRS

5.3.20 USB #0454
% 5-34 USB H A4

Symbol Parameter Type Conditions Min. Max. | Unit
USB operating
Vbp voltage D - 3.0 3.6 \Y
Vo Differential input D ) 0.2 ) Vv
range

Differential common

Vem mode range D - 0.8 2.64 \%
Single-end reception

Vse threshold D ) 0.8 1.32 v
Electrostatic output Load resistance 1.5kQ

VoL low voltage D connected to 3.6V ) 03 v
Electrostatic output Load resistance 15kQ

Vor high voltage D connected to Vss 28 3.6 v

Reu PA11/PA12 pull-up D _ 125 175 KO

resistance
% 5-35 USB #h&H5E
Symbol Parameter Type Conditions Min. Max. Unit
tr Rising edge D CL=50pF 4 20 ns
te Falling edge D CL = 50pF 4 20 ns
Output signal
Vers crossover voltage D ] 13 2.0 v

5.3.21 ADC %
AR, TR E 5-3 M HIFFEEEEE . froke SHZEF Vopa LH

LR AT 2
# 5-36 ADC 4#§1
Symbol Parameter Conditions Min. Typ. Max. Unit
VbbA Supply voltage - 2.5 3.3 5.5 Vv
ADC clock
fapc frequency ] ) ) 16 MHz
fs (1) Sampling - - - 1 MHz
frequency
frrig(n | External trigger faoc = 16MHz - - 1 MHz
frequency ) - - - 16 1/fapc
Conversion
) - -
VAN voltage range 0 Vooa v
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H R

Symbol Parameter Conditions Min. ‘ Typ. ‘ Max. Unit
External input .
Q)] -
RAIN impedance See equation 2 kQ
Sampling switch
M - - -
Rapc resistance 15 kQ
Internal sample
Capc (1 and hold - - - 10 pF
capacitance
tstag (1) | Stabilization time - - - 10 us
Delay between
tiatr () trigger and - - } . 1/frnc
conversion start
fanc = 16MHz 0.156 - 15.031 V3
ts (M Sampling time
- 25 - 240.5 1/fapc
. fabc = 16MHz | 0.9375 - 15.8125 us
Total conversion .
tconv (M | time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fabc
12.5)
ENOB Effective number ) ) 103 ) bit
of bits )
1. WS RIE, AEA I,
2. HIHHRIE, AEAFH I,
3. TEERFI=EH, Vrer+ 1EWBIEHE] Vopa, VRer- 75N HBIEHE] Vssa.
4. mBHRIE, AFEA R
5. XFTAMERfRA, AFERE PN E—ANEIR 1/ fapc.
PNk R IIE
A2

Ts
Ryn< —R
AN fapc*CapcxIN(2m+2) ape

LA (A 2) HF e KRN EEYL, #FRRZET VN 1/4 LSB. Hd N =12
(R 12 M8, J21E faoc = 15MHz Il & ffr 5 .

%% 5-37 fapc=16MHz O 5 1152 Kk Rain

Ts (cycles) ts (ps) 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 25.9
56.5 3.531 349
725 4.531 45.2
240.5 15.031 153.4

1. ¥ RE, AEE K.
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% 5-38 ADC Fr&Z5 W@

Symbol Parameter Conditions Typical | Unit
ET Comprehensive -6/+5
error
EO Offset error frcLk1 = 24MHz, -4/+2
fanc = 12MHz,
EG Gain error Rain < 0.1 kQ, +5 LSB
ED 'Diffe.rential Vopa= 3.3V, /42
linearity error Ta= 25°C
EL | ontegral 4/+3
inearity error
1. ADCHEEZSRIANENRTRAIR R T2 AT AR R A S BN e i, A
R B RS S) — M N 5B IEAE EAT I R4 B . VT BE™ AR SRV E N HLIR
bR AER S B L, (SIS (8D B0 —AN B AR A . ARIEm A N R, R AL
T/ 5.2 R Ing ceing AT Zina cping JEREIZ N, BEA SR ADC RSB .
2. HZGEIHETRIE, AEA IR,

Hrfr, ADC &S HE SORPEINT, ot 7 & B a0 ] 5-15 s .

ET = SRR S2BrAn AR A i th 2 1) ) e Rt 29

EO = W2 iRZE: 5 RSK PR EE M B — CER AR 45 18] F) O 15

EG = MR 7 Ja — IR AR M A fi i — IR S B 45 ) ) i 29
ED = iy S MEiR % S Pn A0 2 MER AEUEL 18] (1 5 K M 25
EL = PR ENEARZE AR AR SC e #0104 S 24 1 P e K AR 25

DS_MM32F0160_ver1.2
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ADC output
4095
|
4094 :
4093 — Ideal transfer curve ——— Z |
4092 — \
4091 — I ET / /;‘7 :
5 — ] <EL- :
| 1
| 1
4 34— EO —><: : i
i l . ! |
3~ l ! ! |
; 1 | —=—ED—=— :
2 3 11 ! | |
i 3 1LSB ideal :
1 — i '
T T T " T "1 X LI N I Van ! Viery * 4095
° ! 2 3 4 5 6 4092 4093 4094 4095

5-15 ADC ¥ &S Hur & HE

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

433454

5-16 i F§ ADC #.RY fr)iE 4% K

1. A% Ran. Rapc 1 Capc HI%UE, 2 W3 5-36.
2. Cparasiic %7~ PCB (5541 PCB fijRlEMK) SEE EMFEBEE CRY 7pF)  BX
f) Cparasitic ZUELH FARFE MG RS, RV B IME AT/ fapc.

PCB 2
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HLUR IR SRR A% R BERE . T 10 nF iR AUR B A, e MR )

i MCU & Fs

Vopa .
[[] Vooa
1uF//10nF
T 1] Vssa

P 5-17 ke s IR AN S 25 HIR AR L

5.3.22 BEAERRBRME
LB A B o R T A A S

BEARX
Value * Vppa — of fset * 3300

TSuqc = 25
ade + 4096 * Avg_Slope

L1, offset /& OXLFFFF7F6 [f{& 12 fi7.

\

% 5-39 Ui AL A RrIE G

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 usS
ADC sampling time
ts_temp @ when reading - 11.8 - uS
temperature

1. HGEWERIE, AEE P,

M BHORIE,  ANEA il

R R SRA I 18] 7T LA el 82 PR PP il 5 2 RAOE A RE o
Vop = 3.3V,

P w0 N
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5.3.23 Heiasssit

% 5-40 b RssstE @

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 - 16 115 mV
Vorrser Offset HYST = 01 - 5.5 15 mV
voltage HYST = 10 - +5 +15 mv
HYST = 11 - 4 15 mV
MODE = 00 8.7 24 63 ns
Propagation MODE = 01 10.0 45 103 ns
tDELAY dela
elay MODE =10 13.8 55 114 ns
MODE = 11 22.2 95 194.5 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. H&THRIE, ATEA .
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(EXARGES

6

B

A

I

LEAD FORM PART

6.1 LQFP64
D
D1 Aéz
0.58BS
HAHAHARARARAAAAE =TT
== @ A ==
- 1
=] BTM E—MARK / I
o 7=¢1.8020.70 0. . ——
i DEPTH E _ -
';”é TOP_E—MARK E -
| 2-61.80+0.10 0.10£p.05 DEPTH —
=T INDEX_#1.20+0.10 i
i 0.20+0.10| DEPTH E
=@ =1 ik
LR R v
el b l-Fhoal !
b
. / <bl -
8 ,p/ \\/\\\\\\\\\\\\\\\\\\ WITH PLATING
) L§ ) | \K///\////(%\a BASE METAL
N %\ SECTION A=A
(L=1°

6-1 LQFP64 3 R~

1. BEASEIERE G 2z
2. ROPRAINEAK,

DS_MM32F0160_ver1.2
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% 6-1 LQFP64 Ff3k R~ 4By

Millimeter
Symbol
Minimum Typical Maximum
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
c1 0.117 0.127 0.137
D 11.95 12.00 12.05
D1 9.90 10.00 10.10
E 11.95 12.00 12.05
E1 9.90 10.00 10.10
- 0.50 -

H 11.09 11.13 11.17
L 0.53 - 0.70
L1 1.00REF
R1 0.15REF
R2 0.13REF
6 0- 35. 7.
61 1. 12 13.
62 1. 12 13.
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L -

el b - [$[0.08@]

6.2 LQFP48
b A2
A3
D1 0.61BSC
ARHARARHARH i
j —
| O i A =
i ! |
| BTM _E—MARK 1
|| 2-47.00£0.10 0.10£0.70 DEPTH |—m
 —— 11
e = -
| T0P_E—MARK 2-¢1.00£0.10 R
—m—| 0-10£0.10 DEPTI|-1 —
- — 1 1
— INDEX_#0.80+0.10 —
= 0.20+0.1p DEPTH I
 —— // | 1

b
S, bl
& =
4@ x N WITH PLATING
10 ’/?3 —
S \ \% AN—BASE METAL
:} SECTION A-—A
L o
(L)
LEAD FORM PART
Kl 6-2 LQFP48 35 R~

1. BEASEIZME 2
2. ROPRAINEAK,
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% 6-2 LQFP48 &3k R~ 4B
Millimeters
ID
Minimum Typical Maximum

A - - 1.6
A1 0.05 - 0.15
A2 1.35 1.4 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
cl 0.12 0.127 0.134
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e - 0.50 -
L 0.45 0.60 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08 - -
R2 0.08 - 0.2
S 0.2 - -

0 35. 7.
01 0- - -
62 1. 12 13-
o3 1. 12 13-
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6.3 QFN32

EU

b [

—
—]

E2 | D

I
I

UUUUq

_/

—
= [e

nnana

yUuUuu uuU

D)

)

PIN 1 Identifier

w
[\S)

A0 ANAAAL T

D2

"]

A2

Bl 6-3 QFN32 3 R~

1.
2.

PIAN I i HR L A1l 22 1
PR

DS_MM32F0160_ve
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% 6-3 QFN32 Hf35 R~H i
Millimeters
ID
Minimum Typical Maximum

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 -

DS_MM32F0160_ver1.2
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