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TRACECLK

TRACED[0
:3]

as AS

NJTRST

JTDI

JTCK/SWCLK

JTMS/ SWDIO

JTDO

as AF

TPIU

SW/ JTAG
Trace/ trig lbus

Trace

Controller

CortexTM- M3 CPU

Fmax: 96 MHz

NVIC

Pbus

Dbus

System

B
u

s
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ix

GP DMA
7 channels

  F
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sh
   

   
o

b
I
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te

rf
a

ce Flash 128KB

64 bit

SRAM 
20 KB

NRST

VDDA

VSSA

SUPPLY
SUPERVISION

@VDDA

Rst

Int

EINT

WAKEUP

GPIOA

GPIOB

GPIOC

GPIOD

GPIOE

TMR 1

SPI 1

USART 1

@ VDDA

IF

IF

80 AF

PA[ 15:0]

PB[ 15:0]

PC[ 15:0]

PD[ 15:0]

PE[ 15:0]
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3 compl . Channels
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NSS as AF
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H

B
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4
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z
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@VBAT

TMR2

TMR3

TMR4

USART2

USART3

SPI2

I 2 C1/I 2 C3

I 2 C2/I 2 C4

CAN

USB2. 0 FS

( USB2 ) 2.0 FS

SRAM 512B

WWDT

16AF

VREF+

VREF-

VDD= 2 to 3.6v

Vss

OSC_ IN

OSC_ OUT

OSC32_IN

OSC32_ OUT

TAMPER- RTC

4 Channels

4 Channels

4 Channels

MOSI MISO SCK
NSS as AF

SCL SDA SMBA as AF

SCL SDA as AF

USBDP /CAN_TX
USBDM/ CAN_RX

VBAT

FPU

QSPICLK/SS_N/IO[3:0]
as AF

/

RX TX CTS RTS CK
SmartCard as AF

/ / / /

/ /

/

/

// //

RX TX CTS RTS CK
SmartCard as AF

/ / //

RX TX CTS RTS CK
SmartCard as AF

/ / // /

/

/

VOLT.REG.
3.3V TO 1.8V

XTAL OSC
4-16MHz

PLL&CLOCK
MANAGT

IWDT
Stand by
interface

XTAL 32 KHz

RTC
AWU

Backup interface

Backup
reg

POR/PDR

PVD

12 bit ADC1

12 bit ADC2

Temp sensor

RC 8 MHz
RC 40 kHz
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8 MHz
HSI  RC

/2

PLLSRC

. . . ,×16
×2,×3,×4

PLL

PLLMUL

USB
Prescaler

AHB
Prescaler
/1,2. .512

4-16MHz
HSE OSC

LSE OSC
32.768KHz

/128

/2

CSS

LSI RC
40KHz

/2

APB1
Prescaler

/1,2,4,8,16

/8

TMR2,3,4
If(APB1 prescaler=1)   ×1
else                                 

APB2
Prescaler

/1,2,4,8,16

TMR1 timer
If(APB2 prescaler=1)   ×1
else  

ADC
Prescaler
/2,4,6,8

HSI

48 MHz USBCLK
to USB interface

HSI

SW

HSE

PLLCLK

SYSCLK

96MHz
max

OSC_OUT

OSC_IN

OSC32_IN

OSC32_OUT

MCO

PLLXTPRE

LSE

LSI

RTCCLK

To RTC

RTCSEL[1:0]
to independent watchdog( IWDG)

IWDGCLK

Main
Clock Output

MCO

PLLCLK

HSI
HSE
SYSCLK

 96 MHz max

Clock

HCLK
to AHB bus , core,
memory and DMA

Enable(3bits)
to Cortex System timer

FCLK Cortex
Free running clock 

48 MHz max PCLK1

Peripheral Clock
Enable(13bits)

to APB1 
peripherals

to TMR2,3
and 4

TMRXCLK

Peripheral Clock
Enable (3bits)

96 MHz max

Peripheral Clock
Enable(11bits)

PCLK2

to APB2 
peripherals

Peripheral Clock
Enable(1bits)

to TMR1

TMR1CLK

to ADC

ADCCLK

Legend :

HSE= high-speed external clock signal

HSI = high-speed internal clock signal

  LSE = low - speed external clock signal

LSI = low -speed internal clock signal

FLITFCLK
to flash programming interface 

2×

2×

FPU

1/1.5/2

Prescaler
1/2

QSPI

 

 



 

 

 

ARM® Cortex®-M3 
Internal

Peripherals

0xFFFF  FFFF

0xE010  0000

Peripherals

SRAM

0xE000  0000

0xC000  0000

0xA000  0000

0x8000  0000

0x6000  0000

0x4000  0000

0x2000  0000

0x0000  0000

0

1

2

3

4

5

6

7

reserved

Option Bytes

System memory

reserved

Flash memory

Aliased to Flash or 
system memory 
depending on BOOT 
pins

0x1FFF  FFFF

  0x1FFF  F80F

0x1FFF  F800

0x1FFF  F000

0x0801  FFFF

0x0800  0000

0x0000  0000

 APB memory space

reserved

CRC

reserved

Flash Interface

reserved

RCM

0xFFFF  FFFF

reserved

DMA

reserved

USART1

reserved

SPI1

TMR1

ADC2

ADC1

reserved

Port E

Port D

Port C

Port B

Port A

EINT

AFIO

reserved

PMU

BAKP

reserved

CAN
Shared 512 byte 
USB/CAN SRAM 
USB/USB2 Registers

I2C2/I2C4
I2C1/I2C3
reserved

USART3

USART2

reserved

SPI2

reserved

IWDT

WWDT

RTC

TMR4

TMR3

TMR2

Reserved

0x4002  3400

0x4002  3000

0x4002  2400

0x4002  2000

0x4002  1400

0x4002  1000
0x4002  0400

0x4002  0000

0x4001  3C00

0x4001  3800
0x4001  3400
0x4001  3000
0x4001  2C00

0x4001  2800

0x4001  2400
0x4001  1C00

0x4001  1800
0x4001  1400

0x4001  1000

0x4001  0C00

0x4001  0800
0x4001  0400

0x4001  0000

0x4000  7400

0x4000  7000

0x4000  6C00

0x4000  6800
0x4000  6400

0x4000  6000
0x4000  5C00

0x4000  5800

0x4000  5400

0x4000  4C00

0x4000  4800

0x4000  4400

reserved

0x4000  3C00

0x4000  3800
0x4000  3400

0x4000 3000

0x4000  2C00

0x4000  2800
0x4000  0C00
0x4000  0800
0x4000  0400

0x4000  0000

FPU
0x4002  4000

0x4002  4400
reserved

QSPI
reserved

0xA000  1FFF

0xA000  0000

Peripherals



 

 

 



 

 

 

 

 

 

 

 

C=50 PF

APM32F103XXPIN



 

 

VIN

APM32F103XXPIN

 

VDD

VDDA

IDD

VBAT
AFM32F103XXPIN

IDD_VBAT

Vref

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

  



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

NSS Input

MOSI Input

MISO 
Output

CPHA=0
CPOL=0

CPHA=0
CPOL=1

MSB OUT BIT 6~1 OUT LSB OUT

LSB INMSB IN BIT 6~! IN

th(SI)

th(NSS)tc(SCK)

tr(SCK)
tf(SCK)

tdls(SO)th(SO)tV(SO)
ta(SO)

tSU(SI)

tSU(NSS)

th(SCKH)

tW(SCKL)

SCK Input

 

NSS Input

MISO 
Output

CPHA=1
CPOL=0

CPHA=1

MSB out BIT 6~1 OUT LSB OUT

LSB INMsb in BIT 6~1 IN

tc(SCK)

th(SI)tSU(SI)

th(NSS)

MOSI Input

CPOL=1
SCK Input

tSU(NSS)

tW(SCKH)

tW(SCKL)

ta(SO)

tV(SO)
th(SO)

tf(SCK)

tr(SCK)

tdls(SO)

 

 



 

 

High

NSS input

MOSI 
output

MISO input MSB IN

MSB OUT

BIT 6~1 IN LSB IN

LSB OUTBIT 6~1 OUT

CPHA=0
CPOL=0
CPHA=0
CPOL=1

CPHA=1
CPOL=0

CPHA=1
CPOL=1

tc(SCK)

th(MI)

tv(MO)
th(MO)

SCK input

SCK input tW(SCKH)

tW(SCKL)tSU(MI)

tr(SCK)

tf(SCK)

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

12-bit
Converter

Sample and hold 
ADC converter

RADC
(1)

CADC
(1)

VDD

VT

VT
IL±1μA

Cparasitic

VAIN

RAIN
(1)

0.6V

0.6V

AINx

Parasitic

Capacotor

 

𝑇𝑆

𝑓𝐴𝐷𝐶  𝐶𝐴𝐷𝐶 ln(2𝑁+2)
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