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2.2 FH)hedib
# 2.1 FHIhRERA
Pin No.
LQFP64 Pin Type Main Alternate Function Analog
Name Function Function
1 VBAT S VBAT
2 PC13 I/0 PC13 TAMPER/RTC
3 PC14 I/0 PC14 OSC32_IN
4 PC15 I/0 PC15 0SC32_0u
5 PDO I/0 PDO OSC_IN
6 PD1 I/0 PD1 OSC_OouT
7 NRST I/O NRST
8 PCO I/0 PCO 12S_WS/SPIM2_NSS0/SPIS2_NSS ADC_IN10
9 PC1 I/0 PC1 12S_SCLK/SPIM2_SCK/SPIS2_SCK ADC_IN1M
10 PC2 I/0 PC2 12S_SDO0/SPIM2_MI/SPIS2_SO ADC_IN12
11 PC3 I/0 PC3 12S_SD1/SPIM2_MO/SPIS2_SI ADC_IN13
12 VSSA S VSSA
13 VDDA S VDDA
14 PAO I/0  |PAO/WKUP TIM2_CH1_ETR/UART2_CTS/WKUP ADC_INO
15 PA1 I/0 PA1 TIM2_CH2/UART2_RTS ADC_IN1
16 PA2 I/0 PA2 TIM2_CH3/UART2_TX ADC_IN2
17 PA3 I/0 PA3 TIM2_CH4/UART2_RX ADC_IN3
18 VSS_4 S VSS_4
19 VDD _4 S VDD _4
20 PA4 I/0 PA4 QSPI_NSS0/SPIS1_NSS/UART2_CK ADC_IN4
21 PA5 I/0 PA5 QSPI_SCK/SPIS1_SCK ADC_IN5
22 PAG I/0 PAG6 TIM1_BKIN/TIM3_CH1/QSPI_MI_IO1/SPIS1_SO ADC_IN6
23 PA7 I/0 PA7 TIM1_CHIN/TIM3_CH2/QSPI_MO_IO0/SPIS1_SI ADC_IN7
24 PC4 I/10 PC4 TRACECK ADC_IN14
25 PC5 I/0 PC5 SPIM2_NSS2/TRACEDO ADC_IN15
26 PBO I/0 PBO TIM1_CH2N/TIM3_CH3/12S_MCLK/QSPI_I02 ADC_IN8
27 PB1 I/0 PB1 TIM1_CH3N/TIM3_CH4/QSPI_I03 ADC_IN9
28 PB2 I/0 |PB2/BOOTHl
29 PB10 I/0 PB10 TIM2_CH3/TIM4_CH1/I12C2_SCL/QSPI_NSS2/UART3_TX
30 PB11 I/0 PB11 TIM2_CH4/12C2_SDA/SPIM2_NSS1/UART3_RX
31 VSS_1 S VSS_1
32 VDD _1 S VDD _1
33 PB12 110 PB12 TIM1_BKIN/I2S_WS/LED4/SPIM2_NSS0/SPIS2_NSS/UART3_CK
34 PB13 110 PB13 TIM1_CH1N/I12S_SCLK/LED5/SPIM2_SCK/SPIS2_SCK/UART3_CTS
35 PB14 I/0 PB14 TIM1_CH2N/LED6/SPIM2_MI/SPIS2_SO/UART3_RTS
36 PB15 I/0 PB15 TIM1_CH3N/LED7/SPIM2_MO/SPIS2_SI/12S_SD0
37 PC6 I/0 PC6 TIM3_CH1/I12S_MCLK/LEDO
38 PC7 I/O PC7 TIM3_CH2/I12S_MCLK/LED1
39 PC8 I/0 PC8 TIM3_CH3/LED2
40 PC9 I/0 PC9 TIM3_CH4/LED3/TRACED1
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Pin No.

LQFP64 Pin Type Main Alternate Function Analog

Name Function Function

41 PA8 I/0 PA8 TIM1_CH1/LEDO/UART1_CK/MCO CMPA_PO
42 PA9 I/O PA9 TIM1_CH2/LED1/UART1_TX CMPA_NO
43 PA10 I/0 PA10 TIM1_CH3/LED2/UART1_RX

44 PA11 I/0 ISOCLK TIM1_CH4/LED3/UART1_CTS USBDM
45 PA12 I/0 ISODIO TIM1_ETR/UART1_RTS USBDP
46 PA13 I/0 SWDIO QSPI_NSS1 CMPA_P3
47 VSS_ 2| s VSS_2

48 VDD_2 S VDD_2

49 PA14 /O | SWDCLK QSPI_NSS2 CMPA_N3
50 PA15 I/O PA15 TIM2_CH1_ETR/I2S_WS/I2C1_SMBAI/QSPI_NSS0/SPIS1_NSS CMPB_P3
51 PC10 11O PC10 LED4/UART3_TX/TRACED2 CMPB_P1
52 PC11 I/0 PC11 LED5/UART3_RX/TRACED3 CMPB_P2
53 PC12 I/10 PC12 TIM4_ETR/LED6/UART3_CK CMPB_NO
54 PD2 I/O PD2 TIM3_ETR/LED7 CMPB_PO
55 PB3 I/0 PB3 SWO/TIM2_CH2/12S_SCLK/QSPI_SCK/SPIS1_SCK CMPB_N3
56 PB4 I/0 PB4 TIM3_CH1/QSPI_MI_IO1/SPIS1_SO CMPA_P1
57 PB5 I/0 PB5 TIM3_CH2/12S_SD1/I12C1_SMBAI/QSPI_MO_IO0/SPIS1_SI CMPA_P2
58 PB6 I/0 PB6 TIM4_CH1/I12C1_SCL/QSPI_NSS1/UART1_TX CMPA_N1
59 PB7 I/0 PB7 TIM4_CH2/12C1_SDA/SPIM2_NSS1/UART1_RX CMPA_N2
60 BOOTO | BOOTO

61 PB8 I/O PB8 TIM4_CH3/I2C1_SCL/SPIM2_NSS2/UART1_CTS CMPB_N1
62 PB9 I/O PB9 TIM4_CH4/12C1_SDA/UART1_RTS CMPB_N2
63 VSS_ 3| S VSS_3

64 VDD_3 S VDD_3
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MG32F104xx GPIO T feik#:
# 2.2 B Re e
AFR[3:0] 0 1 2 3 4 5 6 7
PORT
A PAO WKUP TIM2_CH1_ETR UART2_CTS
PA1 TIM2_CH2 UART2_RTS
PA2 TIM2_CH3 UART2_TX
PA3 TIM2_CH4 UART2_RX
PA4 QSPI_NSS0 |SPIS1_NSS| UART2_CK
PA5 QSPI_SCK |SPIS1_SCK
PA6 TIM1_BKIN |TIM3_CH1 QSPI_MI_IO1| SPIS1_SO
PA7 TIM1_CH1N [TIM3_CH2 QSPI_MO_IO0 SPIS1_SI
PA8 MCO TIM1_CH1 LEDO UART1_CK
PA9 TIM1_CH2 LED1 UART1_TX
PA10 TIM1_CH3 LED2 UART1_RX
PA11 TIM1_CH4 LED3 UART1_CTS
PA12 TIM1_ETR UART1_RTS
PA13 | SWD_DIO QSPI_NSS1
PA14 | SWD_CLK QSPI_NSS2
PA15 TIM2_CH1_ETR 12S_WS | 12c1_smBAI | QSPI_NSSO0 |SPIS1_NSS
P(;RT PBO TIM1_CH2N |TIM3_CH3|12S_MCLK QSPI_I102
PB1 TIM1_CH3N |[TIM3_CH4 QSPI_I03
PB2 BOOT1
PB3 SWO TIM2_CH2 12S_SCLK QSPI_SCK [SPIS1_SCK
PB4 TIM3_CH1 QSPI_MI_IO1| SPIS1_SO
PB5 TIM3_CH2| 12S_SD1 | 12c1_smeal |QSPI_MO_IO0 SPIS1_SI
PB6 TIM4_CHA1 12C1_SCL | QSPI_NSS1 UART1_TX
PB7 TIM4_CH2 12C1_SDA |SPIM2_NSS1 UART1_RX
PB8 TIM4_CH3 12C1_SCL [SPIM2_NSS2 UART1_CTS
PB9 TIM4_CH4 12C1_SDA UART1_RTS
PB10 TIM2_CH3 |TIM4_CH1 12C2_SCL | QSPI_NSS2 UART3_TX
PB11 TIM2_CH4 12C2_SDA |SPIM2_NSS1 UART3_RX
PB12 TIM1_BKIN 12S_WS LED4 SPIM2_NSSO0|SPIS2_NSS| UART3_CK
PB13 TIM1_CH1N 12S_SCLK LED5 SPIM2_SCK [SPIS2_SCK| UART3_CTS
PB14 TIM1_CH2N LED6 SPIM2_MI | SPIS2_SO | UART3_RTS
PB15 TIM1_CH3N 12S_SDO0 LED7 SPIM2_MO | SPIS2_SI
POCRT PCO 12S_WS SPIM2_NSS0|SPIS2_NSS
PC1 12S_SCLK SPIM2_SCK |SPIS2_SCK
PC2 12S_SDO SPIM2_MI | SPIS2_SO
PC3 12S_SD1 SPIM2_MO | SPIS2_SI
PC4 | TRACECK
PC5 | TRACEDO SPIM2_NSS2
PC6 TIM3_CH1|I2S_MCLK| LEDO
PC7 TIM3_CH2|12S_MCLK LED1
PC8 TIM3_CH3 LED2
PC9 | TRACED1 TIM3_CH4 LED3
PC10 | TRACED2 LED4 UART3_TX
PC11 | TRACED3 LED5 UART3_RX
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AFR[3:0] 0 2 4 6 7
PC12 TIM4_ETR LEDG6 UART3_CK
PC13 | TAMPER_RTC
PC14 | OSC32_IN
PC15 |OSC32_0OUT
PODRT PDO OSC_IN
PD1 | OSC_OUT
PD2 TIM3_ETR LED7
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T e MG32F104xx R 517 i) R GUHEIA] -

K 3.1: MG32F104xx Z4HEF

swok K——[ swo i
SWDIO FMC 256KB Flash
DSt
Cortex-M3 T BUS 1 CACHE —
st | | T
=z
NVIC g BKP [
X
NRST, 5 SFM AHB2APB <«
OSC_IN, <« RCC 36KB SRAM u RTC
0sC_ouT @ I | I
b
ES | | | 10 |4¢—p
WKUP _—yl PWR IWDG |
CRC USB | Iy
CMP_CHO~
. cMp
CMP_CH15 AHB2APB
FIFO
| AHB BUS Matrix MAIN
[l |
DMA 1 DMA 2
111 RC 8Mhz i [T11
AHB BUS Matrix 1 ! ! AHB BUS Matrix 2
RC48Mhz | —»| RCC 1

4 Channels, I I

3 compl.Channels, . .

Brk input » M1 [ RC32Khz [—P] i wwpe [ — LD |e—P
4Channels 4 pf TIM2 RNG SPM2 | ¢—p
4 Channels TIM3 AFIO SPIS2

<« «—p
4Chamels 4 I T4 :‘ GPIOA !4 €1 | qe—
al
RX,TX,CK, UART1 GPIOB 12C2
RTSCTS <—’-: :-t— <«
NSSx,SCK, GPIOC UART2
MIoo-MI03 > © +—Pp
NSS,SCK, SPIS1 GPIOD UART3
s150 ‘—’-: «—)p
CHO~CH15 ¢ ADC EXTI 4—|>
A
v v
51PORTs  PDI20] PC[15:0] PB[15:0] PA[15:0]

12

TAMPIN

0OSC32_IN
0SC32_0ouT

ISOCLK
ISODA

USBDP
USBDM

LEDOO~
LEDO7

NSSx,SCK,
MI,MO

NSS,SCK,
SI,SO

SMBAI,
SDA,SCL

SDA,SCL

RX,TX,CK,
RTS,CTS

RX,TX,CK,
RTS,CTS

MCLK,SCLK,
WS,SD0,SD1
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% 4.1: MG32F104xx g4 ERI B i Bh e 4L
Jah stk MG32F104RBT6
NFfE#s (KB) 256
SRAM(KB) 36
3 i 3
Z}f’f 1#
- =1 1
QSPI(Master) 1
SPIM 1
o SPIS 2
¥
74 12C 2
)
UART 3
USB 1
12S 1
GPIO %¥(H 51
12 (55 e B 1
(@]
[m)]
< EEBER 16
= L 2
X
TR 16
CPU iz 96MHz
TAEHE 2.0V ~ 3.6V
TAEIRE TAVIEEE: -40°C ~ +85°C  &EiHFE: -40°C ~ +125°C
B LQFP64

4.2 ARM Cortex™-M3 pyi%

Cortex™ M3 4B g2 32 (] LB 2 ik £k RISC ALFEE:, ik AMBA-Lite 32 LIRS ) & H
fEdilgs (NVIC) | Jg—MIRSAS . mPERERY MCU 5. BATATRAYEECHRAZIRE, W AThAT Thumb-2 fi
4, HHHE Cortex-M ZF15% . MG32F104xx A1l W EY Cortex™-M3 #.0, HILE SHTARY
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ARM T HANAF 32

4.3  PYAFMe st

MG32F104xx P FElihik 25 [0 524 4GB K/he 43k 51 RIX, Flash fEfifd X, SRAM X, &% H A 4
WX, APB AMEIXHI AHB SMEIX . R0 H A SMEXARE D M3 T A

AHB SMEIX (it 64KB K/ i), AT PASCHES] 64 oM. APB SMEIXE— i 64KB R/ ], BE—4
APB SRS IC 1KB Z5 (). APB A& X T A 2 il AR Ara B SRR A i Sk, AN T DRSOk 1 ) 247
TSNV S A (A VA S e

51 5XA 4KB K/ [ TAEAEG | R, ISP pi%k. Flash Fil SRAM %t i 4 #R H 32 (i fE =,

T EE MG32F104xx A7 HIEZS 8] 4t [ :
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K& 4.1: MG32F104xx P47k 23 6] 43 e

OXFFFF_FFFF

0xE010_0000

Cortex-M3 Internal

Peripherials
0xE000_0000

0xC000_0000

0xA000_0000

0x8000_0000

0x6000_0000

Peripherials
0x4000_0000

SRAM
0x2000_0000

0x0000_0000

4.4 REHNL

FHIERE AT DA R R G A
« i _ERE N (POR)

0x2008_13FF

0x2008_1000

0x2000_9000

0x2000_1000

0x2000_0000
O0x1FFF_FFFF

0x1FFF_F000

0x1FFF_E000

0x0804_0000

0x0800_0000

0x0004_0000

0x0000_1000

0x0000_0000

Data Memory 2

Reserved

Data Memory 1

Data Memory 0

Option Byte

System Memory

Reserved

Flash memory
(256KB)

Reserved

Aliased Flash memory

Aliased to Flash or
system memory
depending on BOOT pins

0x4001_FCO00
0x4001_8000
0x4001_7C00
0x4001_7800
0x4001_7400
0x4001_6800
0x4001_6400
0x4001_6000
0x4001_5C00
0x4001_5800
0x4001_5400
0x4001_5000
0x4001_4C00
0x4001_4800
0x4001_4400
0x4001_4000
0x4001_3C00
0x4001_1000
0x4001_0C00
0x4001_0800
0x4001 0400
0x4001 0000
0x4000_FCO00
0x4000_F800
0x4000_C000
0x4000_BC00
0x4000_B800
0x4000_B400
0x4000_B000
0x4000_9C00
0x4000_9800
0x4000_9400
0x4000_9000
0x4000_8C00
0x4000_8800
0x4000_8400
0x4000_8000
0x4000_7C00
0x4000_7800
0x4000_4000
0x4000_3C00
0x4000_3800
0x4000_3400
0x4000_3000
0x4000_2C00
0x4000_2800
0x4000_2400
0x4000_2000
0x4000_1C00
0x4000_1800
0x4000_1400
0x4000_1000
0x4000_0C00
0x4000_0800
0x4000_0400

0x4000_0000

RESERVED

RESERVED

RESERVED

FMC

RESERVED

RESERVED

SYS

ISO

BKP

RTC

CACHE

RESERVED

SFM

CRC

RESERVED

usB

RESERVED

RESERVED

RCC

IWDG

ANCTL

PWR

DMA 2

RESERVED

RESERVED

LED

RNG

128

RESERVED

RESERVED

WWDG

SPIS2

SPIM2

12C2

12C1

UART3

UART2

DMA 1

RESERVED

RESERVED

ADC

UART1

SPIS1

QSPI

RESERVED

TIM4

TIM3

TIM2

TIM1

EXTI

AFIO

RESERVED

GPIOD

GPIOC

GPIOB

GPIOA

©2021 megawin Co.Ltd All Rights Reserved.

16/38



Z Y *megawin
CAs

make you win

MG32F104xx % fa Tt

« SN CLES (IRHF)

o B VEEE AL (IWDG # WWDG)
. WAL

* (RTIFERE AL

ST PAHAE R — AR ARG G, R TARREAT A A, S Esh NS MHSI IR R 2451
WAL TER S, SR A AT, [ ARl e i aa Ak .

4.5 kg EiEElEy (NVIC)

ﬁ%éﬁﬁ*%ﬁ?ﬁ%ﬂ%& (NVIC) 12 Cortex™-M3 N —3B4r. B 0] PALE CPU DS 45 1 Bk [a] %o H iV
V. FERIEA -
o BRHE I Hh e B AE AR

© AbFR ARG SR T

© SRR 43 ARl A

o DUhAT SRR W R OE e gk i)
o AR AT

o AECELAY AN BRI (NMI).

4.6 EXTI

SIS R TSR R L 19 g, T A R R K . AR AR T DA S M
s A (LIRS NI EORUANT), FFREAE SR SRk A — DR A AR T T TSR IR

K
LN o

4.7 mfph

RGN PR AE R B AT, A PN 8MHz 1) RC #3754 (MHSI) #se M ERIAY CPU b4k,
Bt i AT AIESE AN 4 ~ 16MHz 14 (HSE). NEBAY 48Mhz (1) RC 457k (FHSI) i PLL iy 24
AR EIAR . MANTPET R, BRI R, [ AN A . B 2T S TR E AHB,
APB1 fil APB2 X%, AHB. APB1 Fil APB2 [X I fs i 35K il LAk %] 96MHz, i H. AHB. APB1 Al
APB2 (1)L A5 2% AT DR B S

4.8 Boot i,

FERBIIT, B2 BB T e = Fh B 2R — e

©2021 megawin Co.Ltd All Rights Reserved. 17/38
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CAs

make you win

MG32F104xx % fa Tt

* WHIPIATE A28
© NRGiArfifias B2
* M SRAM H2¢

4.9 {LbIiR

« VDD = 2.0~ 3.6V: VDD %k /O %5 BAI 4 LDO fiteg,
« VDDA =24~ 3.6V: >}y ADC Eifbl 3B/ Hfifiti

« VBAT = 1.8 7 3.6V: 4341 VDD i}, NEBHLEYI# i BE it VBAT 4 RTC. 4135 32kHz 31544 A
Ja g A At .

TR VDD Al VDDA W BTG5, Bl AR AT 5 VDD i1 VDDA it

410 DMAC

Wi/~ H DMAC #4148, 541 DMAC #=il#8A 3 i ia Fl = 16 AR {42 T#2 11 (DMACO £ 16 4,
DMAC1 fF 12 H, —If 28 HEE (R T4 1), S PR B AEMR S BIFas . RSB ER g 2
WRMEIEE . 1 DMAC WA A — s R 454~ DMA 35 R IL5E9 .

B A AT DA BB B A 4 T 1, OB R T il A A AR R R L A% e U b I
H ARk hkER o] DA T B B sl 12 B DMAC W] DA T 22 b - SPILI12C 128\ UART , 7 fif 5 TIMx Fi1 ADC.

4.11 RTC Infapfil Backup %1725

RTC s s arfiasiid — TR, 72 VDD AT ks VDD fibf, 0y VBAT 4 i .
Ja s A A0 P 8 . T A SRR BB BI G AL, MU e, b
AR NL. T B — I S0a TS o] DA & A AR AL H DB fE, e BB
WA Bt P T s fE. RTC AYBRBIM ] DU — G Ah R R 1Y 32.768kHz Hykizas . WEEIFE RC
izt . WEBEIIFE RC Rizrai LR 32kHz . Sz RKAR i A I 22, T A i —> 512Hz 1)
Foh RTC gt A A, RTC BAA—A 32 il gt H &k, B LB A4 e ol DABEAT 4 IS 18] A )
oA 20 (EAI TS T I BRI B, BRIAAE DL R iy 32.768KHz B R A > 1 R I I [R]EEE

4.12 AT 15

WSLHIE TR BT — A 12 (LRI BT R —A 8 AL B Hids . B — DRI 32kHz 1y
RC fRG& LBt s, P A RC R 4o T e, FrA e alstr TSI AP, BRI ARSI
B TAE R A B AR R GE, B —A B B I AR e SR Ul R B . eyl

©2021 megawin Co.Ltd All Rights Reserved. 18/38
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MG32F104xx % fa Tt

DAL AP SR R 1. ARV, P AR T DA R
413 BUAT

WA TVRNA—A 7 AR , I ABCE R E fz AT . B n] AR G 10 T A )
WA RS Bl ks, HA PR e, eI, TR T AR SS .

414 System Tick

XAEN G T M TEERS, B MeER ST . BRA T idRE.

. 24 (i O

- EhEAE

o UPHER N O AR AT R A
+ CPU /iy 1/8

4.15 HlEmEs

BEAE AR —> 20 LR E B0 OB T 8oy . —A 16 AT as Al 4 4SS ) e -
AEEAS TR f i EER . PWM AT kb s i, FEmc RN BRI E iR i 2 16 M
R i HRE e PWM GiliE . B AT 1A REE L E I e BER DI RE-5 e S il i I e L ) A, SR AL 20 i
HEREIAE . ARV, B nT AR 4

AL bR I AT RE I T PWM it o 5 ISR L DMA S5 RALH -

4.16 goeivhds

FR T B (TIMA) T DURERR LR A 6 -0 1 = HT PWM %2k 8% 5 7T A4 5 B 030 1
FEIA . DU AT AT DA T
AR

* f R

o PP PWMQA Sk o) 55 185X0)

o Fbkih g

« HANPWM fith, BARF rl{ERSEIX S AL E

BCE N 20 Attt , ©5 TIM ERge A MFERIIRE. BEHN 20 2 PWM AN, ERA
SPRHIFES (0 ~ 100%), FEPIANT, TR T ARBIARSS . REDIAEE-SARER TIM EmpaeAilE, i

©2021 megawin Co.Ltd All Rights Reserved. 19/38
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MG32F104xx % fa Tt
SERHUARIRD , DRI s 1l 2 bl T DA o S I v A T BE 5 TIM @ s bl 484, S (it R] 22 s PF e o

&b
HE o

4.17 12C Lk

Zik 24> 12C BE&RN, G TAET 2 FRMEE, SHFE (<= 100Kb/s), P (<= 400Kb/s) Hl
B (<= 3.4Mb/s) B, HS7H SMBus fa%k. 12C 3113045 7 firak 10 ik, 7 MEAVBEE SCH UM HE
Sk, PR THERE CRC KRR RKAE . EATTLAGE DMA #E,

4.18 12S aZk

WE 1A 128 S&iz 0, SRS EmEmth, TAT FEEA, SCRpSGHE R A . $ept3m
B (MCLK) HIE47mA (SCLK) PAKWimtsh (WS) FiHifr4ds (SDO/SD1).

419 UART

WE T 3l FE Ak 2% (UART1. UART2 A1 UART3) , iX 3 Mg LHRALR MG . i
AhgfL . UART1, UART2 fil UARTS 2 13l {5 R Al 35 6MBIt/s, 2 L A 1E) CTS #1 RTS {5 5& #H,
JIr 2 LIER AT DA ] DMA #:1E

4.20 SPI

21k 34 SPLE I, FI 14> QSPI 1. FEF BT R E A A 24MBit/s, 7E AT Y8 7 3R
A3k 18MBit/s. SZRFZ ARSI HCEL, A] DANC EL A ot 4/8/16/32 (.
FrA ) SPI 4 SR LAGE ] DMA #45.

421 USB

PR Al USB i acdatilan, 4 USB A hnie, s sl BRI E, HARHUIRE
Hifig. USB LM 48MHz It R GT 40 70t 7= A o

4.22 GPIO

B4 GPIO A AR ] DA b 1 PFIC B et (FERLEOTBR) . A (sl BRI r) s ey shse s ai
Ui 1. 2240 GPIO 45 IR 5807 sy S AT . BT A i GPIO A5 JHIFRA R LI AE ) FE TR SRS I
T, VO IR AN RE AT VA I — MR E R BREBUE , DA RSN B A 1O Ffrds

©2021 megawin Co.Ltd All Rights Reserved. 20/38
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MG32F104xx % fa Tt

4.23 ADC

PR 1A 12 SRR e dieds (ADC), 1Msps B85, S0RF 16 A4Sk AD SlIERFEFA, T PASK
PR Bl e e . FEAIRTT e 1 — AR A _ERFe e B ST .
ADC T DASEJI] DMA #ff. BHUE TS EEAVFARFRGE L — % . 2B P i, ek
A5 S BB WL, R A il iiAmifEE ks (TIMx) Mlm il e ey (TIM) =Rk, al
A7 B NFERZLIRE] ADC HYTTIRfM A FIE AL A, W AR RE(E AD B 5 I ) 42
ADC =7 RL AL R VDDA, i fl7E 2.4V 2] 3.6V. ADC Jlil 5L H1E OV ] VDDA ZJi.
PR I % IR AR N BB 4E 21 ADC_INTG Fy i AEIE b, I RF A4 S ) i 1 e e B 00 H (L

4.24 LLEEES

Pt 2 MBI A LUBERS BRI A HRC RS ) IE St A1 7 A SCHE 4 M AGETE, — 35S0k 16 4>
SR ATHIE FE o

4.25 RNG
BEMLECE A 0%, it 8. 16, 32 fBENLEUTS .
4.26 LED iz
M) LED SR, 5o Rn] PARI SR 56 4~ LED 5 8 ~L Bl .
4.27 CRC i}-57ag
WS T — sy CRC REAIHERTT, SCikZfh 8/16/32 fi CRC 5k, HRALhIHAL B AE
4.28 A7k S Mgmpe

WL T 32KB ~ 256KB Flash F/7ifiiat 25 i), 4KB REA7EAk# 45, DA ik 36KByte SRAM.
XFHERG SRR (1ISP) iy . T LA bootloader £ 1151 ISP Zhifig

4.29 IRy s

WESSEA T B AL (POR)/ RIS fif (PDR) HLES , X HLBRIAZALT TARIRE, fRIERGAEM AR 2V
i TAf. 24 VDD T POR/PDR W{Ei, BEAFTEALRA, WAL M. #30Fhitfh—
Al A B g (PVD), Bl VDD - S5IR{E Veyp B, 24 VDD KT 8/ TIRME Vevp B
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MG32F 104xx %t Tt
HEF=E P, AR B Fy AT DA A R R ks il e e A2 . PVD I RERS Bl i Ry (L RETT et o

4.30 {RIFEEEAX

MGB2F104xx SCHF & MO FERIRIZIAE. AEALIRAFIEA T ARG , 7T DARSFHAMS I H DAY 6 EFT 01
o, MTTHEIRRSETINE. Booh, JCSRREA =HAFRI (CORER: IRIRBGR. APHLBEKAEHLEGE.

4.30.1 [RARELX

TEMENRAEAT , ARM Cortex™-M3 NAZRIM BB, A (0152 PA T i ke L 31 AR e o e i
W

XEFAMATE, E BRI b A AE AR 0] DA R e, AT AL BEES B R A THE 2o MR AR
LA AR BESS , NAFAI R S R RGBSR . LB IR A dn, SN AT R, RO
AR AE B 2 IR S AR RE MR AS S N AR AR AL

4.30.2 fApLESK

FEfRFE SRAM MIFFAFar WA ZRMIE LT, (U T ARSI e A AL BBV AE . FEIDLEEE , Bl
NEBI B F], HSI A HSE /) RC IRz ] o W] A I AL —C B EXTI 15 510 il il s AT LA
A, EXTIES T RAZ 16 AR 110 Hz—. PVD il . RTC [i#ha USB (MR (ES

4.30.3 fFPLELX

PRV T DAGA B 5 (IR HL RE I RE . P LDO Bl b, RILIT A 3 1.2v 34 ik r g HS
1 HSE ) RC R asth g X b HEAFRHUREINS . SRAM FIZFAEasiy A o, (G & ias i A1)
SRIRER, TRPLALBEOS AR MARLBECR I &R - NRST LIANEEALES . IWDG & fir. WKUP 4
R A FFRhE e RTC fah 3}

4.31 SWD JHikin

ik ARM () SWJ-DP #2010, g — AT AR BlAYHE 1, nl DASEEE AT B il 1 i 83

©2021 megawin Co.Ltd All Rights Reserved. 22/38



5.1

e KU (E A R KR (R PG F J{EL . F FLES A AR B HAMAT A8 A LA 25 O R AR A T

Hhi e

#o k) pe K BUE

T SRR (E AT BE 458 i SR AR o KIS 8] AR E R R HIUE (L T vl RESY

5.1.1 BRI EgTE

7 5.1 PR

RESZ IO B ) AT S,

i ik fe/Mili Bk Al
VDD-VSS SN AL (f14 VDDA #i1 VDD) -0.5 3.6
Vin S E kAL R V5SS —0.3|VDD+05
|AVDDz| NTRV L AL | B 8] ) R 22 - 50
|VSSz —VSS| AN[R 2D | 22 T i v e 22 - 50
5.1.2 WM umRerE
3¢ 5.2: WRBR AL AR
i filiik IFN:1 XA
lvpp %3+ VDD/VDDA HLJE £k F it (fHEF FL ) 60
lvss 23t VSS HiZeny B (Ut FEL ) 60
o A7 1O FE 5 | B 1% i s V8 P 37T 16 A
AT 1O FE 5 | BAI_E % i o FL 3L -16
linsPINy 5 B_E AT +5
> linseiny 51 B_E AR +25

23




Z Y *megawin
CAs

make you win

MG32F 104xx %t Tt
1 Pregddi (VDD, VDDA) Aty (VSS, VSSA) GG A ER SIS v A R i i 2

S

20 AR RS T B RE .

¥ 3: X4 VIN>VDD B, F—MIEMFEARA; 24 VIN <VSS i, HF—MmyEARG, HA R
AR A e Y

4 U VO ORI EARGE, Ylivseivy BEIAE A IE A RS B YA ) BB 4
XHEZFI

5.1.3  BFRIEIEFFIE

7 5.3 PFR IR L

R fitiik SR iy
Tsra AR YO —45 ~ +150 o
T, B K5I 100

52 T1E%
521 et Tis:

% 5.4 iR TR

i filiik el BeRfl PR
faorx NS AHB i - 96
frorki PR APBA i i - 96 MHz
fPCLKQ Ij\]%K APBZ Hi%iﬁ% - 96
VDD Pt TAEH 2 3.6 \Y;
VDDA B T A 2 3.6 Y%
VBAT & FS TAERE 1.8 3.6 Y,
T TR 40 & |

£: ADC T 1Fut, VDDA o4 TAFLE =& 2.4V~3.6V,
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MG32F104xx %4t
5.2.2  SE{LAVRHAS W
% 5.5 A iR
(e B At /M PRI BRI | L
Tactay RSTN &7 i [a] - - 40 - us
Vror/PDR AR S - 192 - v
TR - 1.88 - Y,
Z 5.6: PVD H5%
(5 S8 At ME | MR | BRI | SRpE
PLS[2:0] = 000 - 2.25 -
PLS[2:0] = 001 - 2.35 -
PLS[2:0] = 010 - 2.45 -
PLS[2:0] = 011 - 2.55 -
A i P A 0 g A P BT
PLS[2:0] = 100 - 2.65 -
PLS[2:0] = 101 - 2.75 -
PLS[2:0] = 110 - 2.85 -
PLS[2:0] = 111 - 2.95 -
Vpvp \
PLS[2:0] = 000 - 214 -
PLS[2:0] = 001 - 2.24 -
PLS[2:0] = 010 - 2.34 -
PLS[2:0] = 011 - 244 -
A i P A 0 g A L P B R R T
PLS[2:0] = 100 - 2.54 -
PLS[2:0] = 101 - 2.64 -
PLS[2:0] = 110 - 2.74 -
PLS[2:0] = 111 - 2.84 -
©2021 megawin Co.Ltd All Rights Reserved. 25/38
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MG32F 104xx %t
5.2.3 IfiEimitet
5.7 TAEHL AR
. VDD TA@25°C |
Bt At 2.0V | 2.5V | 3.6V e
HCLK=96MHz, M FLASH /7354, APB {4} enable 12.43(12.92| 12.3 | mA
HCLK=96MHz, M FLASH /7454, APB Hf4} disable 8.0 |8.22|7.73| mA
HCLK=48MHz(FHSI), M. FLASH #4754, APB 4} enable | 9.83 | 9.55 [10.04| mA
R un Mode! HCLK=48MHz(FHSI), M FLASH $i47454>, APB Hl4} disable | 6.96 | 6.41 | 6.89 | mA
HCLK=8MHz(HSE), M FLASH #4754, APB 4 enable |3.35|2.78 |3.41| mA
HCLK=8MHz(HSE), M FLASH $1f7954, APB K4} disable | 2.84 | 2.37 | 2.87 | mA
HCLK=8MHz(MHSI), M FLASH #1754, APB K4} enable | 3.11 | 2.54 | 2.79 | mA
HCLK=8MHz(MHSI), M FLASH #4754, APB K4 disable |2.54 | 1.91|2.28 | mA
HCLK=96MHz, APB I}4} disable 3.23[279|3.04 | mA
Sleep Mode
HCLK=8MHz(MHSI), APB fi}4} disable 1.68|0.93 [ 1.12 | mA
Stop Mode LDO 43 TAEIRZS, HSE/HSI/LSE X4 240 | 264 | 296 | uA
LDO fETi#Etk 7, HSE/HSI/LSE 3[4 15.98(17.34| 20.8 | uA
Standby
Mode LSI 1 IWDG T4 429|452 |514| uA
VBAT Mode RTC #1 LSE Bf4p T4k 0.78 | 1.05 | 1.25 | uA

7 1: Cache 3T,
E 2 BEEIKT 2.5VET N SRIHE R TAE, 23w ~TmA 7,
2 3: % ADC THEA& 121548, &3k ~0.8mA &34,
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MG32F104xx % fa Tt

5.2.4 st ahkek

7 5.8: SN E H R PE

' B8 1k /M | RN | e KA | A
frsp.at INEEDTTEES - 8 16 MHz
Viusen NGl R 0.7vDD - VDD v
Vuser B G VSS - 0.3VDD

Tw(asE) A R MG H - s ] 16 - -
T mse) } ns
TR BT - - 5
Trse)
Cin(ase) AP - - 9] - pF
DuCy(use) H25 - 45 - 55 %
E AT A A L E MRS R, S BIMRRE .
%% 5.9: JNEAGEE I B

(a S A e/ME | BLRUME | R | A
fLsp.at iR DR - 32.768 - KHz
Visen NGRS 0.7VDD - VDD v

Viser B A5 MG T VSS - 0.3vDD
Twse) A R MG HL - Fisf ] 450 - -

Tr(LSE) X ns

TR W] - - 50

Tr(se)

Cin(zse) AP - - 5 - pF
DuCy(rsg) Has - 30 - 70 %

Tsu(Lse) JE Bl TE] VDD - 2 - S

EA TR AL EMXE R, ESRMXRE,
27/38
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MG32F104xx %4t
5.2.5 IR ahERTE
¢ 5.10: RPN B O H5:
i3] S8 At BoME | IR | dRKfi | R
farmst IREE RS - - 8 - MHz
DuCyarmsi Has - 45 - 55 %
T4=-40to 85°C TBD - TBD %
ACCumsi) R i T4=0to 85°C TBD - TBD | %
T,=25°C TBD - TBD %
Tsuumsn TSI =E Ry Ll VSS <Vin<VDD 1 - 2 us
Ipp(pmHST IR Zwn UIHE - - 25 - uA
7 5.1 YRR I 1 R
(i) S8 At BoME | WRRGE | B | SR
frosr IREE TR - - 48 - MHz
DuCy(rusi) H2s - 45 - 55 %
T4=-40to 85°C TBD - TBD %
ACC pusi) Tk e T,=0to 85°C TBD - TBD %
T4=25°C TBD - TBD %
Tsurrs R4S IS BT a] VSS<Vin<VDD 200 - 500 ns
|pp(FrSI IR 7 UIHE - - 55 - uA
#5120 I I B R
2] S8 ZHGE B/ME | BRI | Kl | SR
fLs IR ETES - 20 - 40 | KHz
Tsu(wsn PRV ae 5 Bl s [ - - - 85 us
|pp(Lst) IRG#s UIFE - - 250 - nA

EAT M A AL EMIAE R, SRR AA

©2021 megawin Co.Ltd All Rights Reserved.
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MG32F104xx %3 T
5.2.6 PLL ¥#%
% 5.13: PLL 54
({n ¥ Ak /M | BRI | R | AL
I NGRE: TR - 1 8 16 | MHz
fPLLIN .

AR A - 40 - 60 %
ferrour o S S ATR - - 96 - MHz
Trock BB - - - 200 us
Jitter TEFRELsh - - - 300 ps

SE R TR A Ao L Ih TR R, S SIMEKIRE .
5.2.7 frhifds etk
# 5.14: [iEav e
e S /M | LR | R | A
Trroc 15 AR - 2.1 - ms
TR s T] - 6.4 - ms
TERASE N
B PR R A - 25.6 - ms
IDDproc TUE AR - - 2 mA
IDDEgRrasE TR BRI - - 1.5 mA
L @48MHz - - 4.7 mA
IDDrEAD -
FEHL @24MHZz - - 2.5 mA
Nenp W5 b 100 - - T
trer B DA ) 10 - - year

5.2.8 bR A (FB - UhRTE)

ET AR (ESD, LU), SFRE R ET , XHe g 750 B DA 2 € i i e s
TP RE -

HHLE (ESD)
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MG32F104xx % fa Tt

PR, (> I A Bkt SR 18] B — B0 5 — A Sy k) I B BT e B BT 5 I, BRSNS
R EARSIEEH AR (B Fr x(n+1) L), XA & JESD22- A114/C101 FifE.

e P )
T IR BIERE, 75 EE 6 MR BT 2 AN EAMYES B

© ARG IM, SRt R R AL T .
* TERAMAL R AT ECE A VO SR BRI

AT & ANSI/ESDA/JEDEC 4R HL B A Bl AR £ -

2 5.15: ESD
e ZE Ak T N £} L

X » T4 =+25°C, fffy
VEespHBM) O U (AR JEDEC JS-001-2017 4000 vV

, e g Ta=+25°C, fffy
VEespepum) BB F . (FE L IR A ) 500 \%
JEDEC JS-002-2018

Ti=+25C, /63
Lo #8125 (Latch-up current) 200 mA
JEDEC 2016

5.2.9 EFT %¥#Pk

2 5.16: EFT 45

s i HLJ T Y|
EFT to 10 (IEC61000-4-4) 2KV Class: 4
EFT to Power (IEC61000-4-4) 4KV Class: 4
BpE

BRPEATURE PR B R P I TR R, A
© BRI R P T RS -

© AN AL,

© KRR (5 H A0S )
#4510 MRS RE Sy AT AR v EFT BOfE

FEDEAT BET MR, n] DASEGE H B 2R 0 L s B A b, S 2 S b sh AR Ty, 4
T35 N3 AT 11 A AR AN IR A 5
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MG32F104xx %3 T
5.2.10 10 5% ME
% 5.17: 10 5| E IR E
a S At /M | BRI | KT | AR
Vi PN S - 0.65VDD| - VDD+0.5 | V
Vio o AP HEF - -0.5 - 0.3vDD V
ling i AR LR VSS <Vin<VDD - - +1 uA
Rou 55_F PR LR Vin=VSS 30 40 50 kQ
Rpd L I e VA Y e e N El Vin=VDD 30 40 50 kQ
Cro /0 &I HLZS - - 3 - pF
EA TR A e R EMRLE R, JE S SRMIKRA .
7 5.18: 10 5| A JidiE
M ¥ S &Mk /M | R | AL
f7nam(IO)out %jﬁﬁﬁ% = 10 MHz
x0 trroyour | T B H HS BT C.=50pF,vDD=2V to 3.6V - 125 ns
tr(IO)out 'TE&%U%%AUVIEH H#I‘Eﬂ - 125 ns
fmar(IO)out %jﬁﬁﬁ% - 50 MHz
X1 troyour | 1R BIARE S iE] C.=50pF,vDD=2V to 3.6V - 25 ns
t’r'(IO)out 1&&?”%&@& HT‘“‘EU - 25 ns
AT A R E MR R, EFSBMIKRE
5.2.11 TIM -5tk
2 5.19: TIM 1451k
5 Ak spe/IMiE e KA L
Tres(rinm T2 o0 B3 B 1 - Trivecrk
FEXT HIE 1 25EE 4 HNRR 0 Trivecrrl2 MHz
RESTIM T ES 7HER - 20 bit
Tcounter ﬂ:ll W%Hﬁ%%% 1 6 /ﬁ?‘if%&%% B@}agﬁ 1 65536 TTIMmCLK
Tumax_count FRHEUE 1 1048576 x 1048576 Trivecrr
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MG32F104xx i dE Tt
= 1: TTIMxCLK = 96MHz
5.2.12 CMP ¥#M:
% 5.20: CMP 44k
19 Z¥ oM | ORI | e RAA | SRAE
Vin LGNS 0.6 - VDD-0.3| V
VHY ST R - 2 5 mV
VOFF PN NS - 5 15 mV
TPGD FERR AL - - 200 nS
lg TAErF{E - - 85 | UA
5.2.13 ADC M
2¢ 5.21: ADC 45k
2] ZH At BoME | WRRIGE | dRRfi | SR
VDDA ADC A H Hi J5 - 2.4 - 3.6 Vv
fs REER - 0.05 - 1 MHz
frric SNl K A fapc=14MHz - - 823 | KHz
Varn At s Y - 0 - VDDA | V
Rarw LS N EET ) - - - 200 Q
Carn HPERFHLZE - - TBD - pF
lirg REALLAE T 07 i A TR PO - - - 10 uA
Rapc ARETT KT - - - 14 | kQ
Capc W EBRFELRIE LAY - - 15.5 - pF
2 5.22: ADC #E4 i)
' ¥ Mk oM | WA | SR | A
Tap ADC pi4h i 1] - 62.5 - - ns
Teonv AR T 12-bit - 13Tap - ns
Fconv A AR 12-bit - - 940 |KSPS
Tsamp KAL) 12-bit 3Tup - - ns
tprs i FEL s ] - - 0.5Tap - ns
toru b HL B[] - - - 20 us
32/38
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6.1 LQFP64 10X10mm

6.1: LQFP64 10X10mm, 0.5mm [a] i DA J #1425

] AAffAAAAAAAEARAR ey
= = 22,89 F— 11111111111 S
E E 49§ o5 :m%:t:
= = = =
= O J0000000000000] -+
iEEEEEEEEEELEEEE M.

A R E AR L2
20 ARG K
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MG32F104xx %4t
K 6.2: LQFP64 10X10mm, 64 pin $f2 2%k
millimeters inches(")
Symbol
Min Typ Max Min Typ Max

A 1.60 0.0630
Al 0.05 0.15 0.0020 0.0059
A2 1.35 1.40 1.45 0.0531 0.0551 0.0571
b 0.17 0.22 0.27 0.0067 0.0087 0.0106
c 0.09 0.20 0.0035 0.0079
D 12.00 0.4724
D1 10.00 0.3937

E 12.00 0.4724

E1 10.00 0.3937

e 0.50 0.0197

0 0° 3.5° 7° 0 3.5° 7°

L 0.45 0.60 0.75 0.0177 0.0236 0.0295
L1 1.00 0.0394

N Number of pins

64
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ARM® Cortex®-M3 High-Density MCU

MG32F104

Nb Segment LCD pins ©
USB -
UART ™
12C N
128 -
SPI (S) N
SPI (M) -
Quad SPI (M) -
Nb COMP Channels e
Nb COMP N
Nb ADC Channels e
Nb ADC 10/12 bit Cell -
Nb Motor Control Timer -
Nb Timer (20bit) ™
Vmax ﬁ

Vmin

IONb

Package Name

Ram (Kbytes)

Flash (Kbytes)

Core

Frequency (MHz)

96 | Cortex-M3 | 256 | 36 | LQFP64 | 51

Commercial Product Code

MG32F104RCT6




AR il fEE

K 8.1: MG32F104xx F=fm 515 B3

megawin

MG 32
|

Device family
32 = 32 bit MCU
Application family

F = Mainstream

MCU Series

F

10

10 = ARM Cortex-M3
Max Freq.

S

3 =72Mhz
4 = 96Mhz

Pin count

w

R = 64 pins

C =48 pins

Flash memory Size
C = 256 Kbyte

B = 128 Kbyte

9= 96 Kbyte

Package type

X

T = LQFP
Temperature

6 =-40°C to 85°C
= -40°C to 105°C
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Revision

Date

SR Bk

Author

Modify

01.00

20211014

zy.yao

Draft version
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