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STM32F103RBT6

Example: STM32 F103C 8 T 7 00

Device famlly
STM32 = ARM-based 32-bit microcontroller

Product type
F = general-purpose

Device subfamily
103 = performance line

Pin count
T =36 pins
C = 48 pins

V =100 pins

Flash memory size!"
8 = 64 Kbytes of Flash memory
|B = 128 Kbytes of Flash memory|

Package
H = BGA

U =VFQFPN

Temperature range
| & = Industrial temperature range, —40 to 85 °CJ
7 = Industrial temperature range, —40 to 105 °C.

Options
i = programmed parts
TR = tape and real
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STM32F103RB 3%

Low-density devices |Medium-density devices High-density devices
Pinout 16 KB 32KB 64 KB 128 KB 256 KB 384 KB 512 KB
Flash Flash(!) Flash Flash Flash Flash Flash

6 KB RAM| 10 KB RAM |20 KB RAM| 20 KB RAM |48 KB RAM |64 KB RAM |64 KB RAM

144 5 x USARTS
4 x 16-bit timers, 2 x basic timers
100 3 x USARTS Y [3x SPIs, 2 x 1285, 2 x 12Cs
3 x 16-bit timers USB, CAN, 2 x PWM timers
gg | [2 X USarls 2 x SPIs. 2 x 12Cs. USB, | |3 x ADCs, 1 x DAC. 1 x SDIO
SX1GDR fimers CAN, 1 x PWMtimer | |[FSMC (100 and 144 pins)
% SPI, 1x °C, USB, [5 5o
48 |CAN, 1 x PWMtimer AN J
= |2 % ADCs

e Core: ARM 32-bit Cortex™-M3 CPU

o X[} 224 FUt=== 72 MHzO|L}.

e 1.25 DMIPS/MHz (Dhrystone 2.1)

o Gt cycIeOI =& hardware L& 2 M &
e 64 =2 128 Kbytes? Flash memoryE J

e 20 Kbytesdl SRAM= W&ot UL,

StCt.
F&ICE,
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STM32F103 Family

Peripheral STM32F103Tx | STM32F103Cx | STM32F103Rx | STM32F103Vx

Flash - Kbytes 64 64 128 64 128 64 128
SRAM - Kbytes 20 20 20 20 20

é General-purpose 3 3 3 3 3

i= | Advanced-control 1 1 1 1

SPI 1 2 2 2 2

=

2 2

§ I“C 1 2 2 2 2

S |USART 2 3 3 3 3

£

g usB 1 1 1 1 1

° lcan 1 i 1 1 1
GPIOs 26 37 51 80
12-bit synchronized ADC 2 2 2 2
Number of channels 10 channels 10 channels 16 channels 16 channels
CPU frequency 72 MHz
Operating voltage 20to36V

i Ambient temperatures: —40 to +85 °C /—40 to +105 °C (see Table 9)
Operating temperatures ;
Junction temperature: —40 to + 125 °C (see Table 9)
LQFP64 LQFP100,
Packages VFQFPN36 LQFP48 TEBGAG4 LFBGA100
=] = (@)
T & O|E Flash 37| 22|

Low-density devices

STM32F101xx, STM32F102xx, STM32F103xx

16 ~ 32 Kbytes.

Medium-density devices

STM32F101xx, STM32F102xx, STM32F103xx

64 ~ 128 Kbytes

High-density devices

STM32F101xx, STM32F103xx

256 ~ 512 Kbytes
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STM32F103 Block Diagram

ICode g s
<Dcod - > e [ —— || Flash
e \
Cort \ /\r
\ /'1—]
. —>|| sram |
DMA 1 8 | FSMC |
7]
=2
o SDIO
chi [ \ {
Ch2[® : J \;
PB1
’ i - Reset & clock d e \
Ch.7 3 control (RCC) \/ \
ADC1  GPIOC|[DAC SPIan2S
< ADC2  GPIOD [|PWR SPi2/I2S
DMA Request ADC3 GPIOE | [BKP IWDG
< USART1 GPIOF |[bxCAN WWDG
SPI GPIOG (|usB RTC
TIM1 EXTI [li2c2 TIM7
DMA2 TiM8 AFIO (li2C1 TIMe
GPIOA UARTS  TIMS
gl GPIOB UART4  TIM4
USART3 TIM3
chi [ P\ USART2 TIM2
Ch.2[ ™ <
: 4
— <
Ch.5 DMA request
ai14800c
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Memory Mapping

Penpnerais

SRAM

:I Reserved

ox0800

ooco

Flash memory

Aliased to Flash or system
memory dapending on

%4000 0C
4000 08
0x4000 04
x4000 00

e shared 512 byie

PB memory space

CRC

reservad

Flash Interface

rasenved

reservad
DMA

reserved

USART1

raserved
SPn
TIM1
ADC2
ADC1

resarved

PortE
Port D
Port C

PortB
PortA
EXTI

AFIO
raserved
PWA
BKP

raserved
bxCAN

USE/CAN SHAM
USB HAegisters
l2C2
12C1

reservad
USARTa
USART2

reserved
Spi2

rese|

IWDG
WWDG

—
RTC

raservad
TiMa

Timz

& TiM2

http://cafe.naver.com/embeddedcrazyboys




Flash register & Main memory

Block Name Base addresses Size (bytes)
FLASH_ACR 0x4002 2000 - 0x4002 2003 4
FLASH_KEYR 0x4002 2004 - 0X4002 2007 a
FLASH_OPTKEYR 0X4002 2008 - 0x4002 2008 4
ik e FLASH_SR 0x4002 200G - 0X4002 200F 4
interface FLASH_CR 0x4002 2010 - 0x4002 2013 4
s FLASH_AR 0x4002 2014 - 0X4002 2017 4
Reserved 0x4002 2018 - 0x4002 2018 4
FLASH_OBR 0x4002 201C - 0x4002 201F a
FLASH WRPR 0x4002 2020 - 0x4002 2023 4
Block Name Base addresses Size (bytes)
Page 0 0x0800 0000 - 0x0800 03FF 1 Kbyte
Page 1 0x0800 0400 - 0x0800 O7FF 1 Kbyte
Page 2 0x0800 0800 - Ox0800 OBFF 1 Kbyte
Page 3 0X0800 0CO0 - 0X0800 OFFF | 1 Kbyte
e manary Page 4 0x0800 1000 - 0x0800 13FF | 1 Kbyte
Page 127 0x0801 FCOO - Ox0801 FFFF 1 Kbyte
A S ) System memory Ox1FFF FO0O - OX1FFF F7FF 2 Kbytes
Option Bytes Ox1FFF F800 - Ox1FFF F80F 16
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Booting mode

e STM32= 3712l Booting modeJt RULL.
> Internal Flash Booting mode
» SRAM Booting mode
» System Memory Booting mode

e system memory booting mode= 2% S4&! interfaceE Soll A CPU
LH S flash0ll FW upgrade J|s= JtXl= booting modeO|Lt. REZE
D= CPU LHE 0l masking & H U LY.

e J|E2] UARTOIAMEF FW upgrade J1s0| UJPE 24t
STM32F105xx, STM32F107xx0ll= CAN £ US
CPU WHE NOR Flash0ll Z=E upgradeg U= J

o

c|
£ SolAlE

It

W rir

oI
J

BOOT mode selection pins

Boot mode Allasin
BOOT1 BOOTO g

Main Flash memory is selected as boot

X 0 Main Flash memory space

System memory is selected as boot

0 1 System memory siaco

Embedded SRAM is selected as boot
space

1 1 Embedded SRAM
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Boot Mode &l EH

STM3a2F 10xxx

BOOTO
BOOT1
814373
I___________________________________________I
' Boot Mode Selection |
|
: Eoot Mode I
Selection |
I vVDD_3v3 Boot Mode |
| ) Boott Boot |
| | 1
I :3' 2 R2 AU 10K 2E00T0 o a User Flash memory :
| 3 :3 0 1 System Memory
| 1 1 Embeded SRAM '
| IPIN_SW :
|
|
' |
: R5 A 10K BOOT1 |
|
| |
' |
' |
' |
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Low-power modes

e Sleep mode
> Szx' CPUBH HEN U= &EH. 2= peripherals= HE S&2 £=36t10 QU
1), interrupt/event 2 A1 A CPUE M= = AUCH.
o Stop mode
> SRAM1I registers®| gt 2 Xl. 2= 1.8 Vdomainlil /= Clocks2 Y=
& Ct. PLL, HSI RC, HSE crystal oscHIators._ disabled =!Ct. voltage
regulator= normal &EH0 U HLI low power modeZ2 =& = UL,
» Stop modeZ2F H deviceldt Y = U= A2 EXTI linel2l HE =2
2HT JlsotLl.
e Standby mode
> JtE 82 &8 A2, internal voltage regulatorJt switch off & J| [ = 0f
2= &l 1.8 V.domainO| power off = Ct. PLL, HSI RC, HSE crystal

oscillators £t 2% switch off & Ct. Backup domainit Standby
circuitry dlXIAEHE X 2I5t1], SRAM1 register contents= 25 A4,

» Standby modeZ 2H HO{LID| fIol M=, external reset (NRST pin),
IWDG reset, WKUP pin0il M 2| rising edge, RTC alarm =2| GtLIE 20t
OfF StCt.
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Mango-M32

o bt C MUY R,

Ho | H29 Hs | MdY

1 STM32F103xx MCU 2 USB mini-B Connector

3 SP3232 UART-RS232C Level Converter |4 RS232C Port #1 (UART 1)
5 RS232C Port #2 (UART 2) 6 /-Segment LED

7 Boot Select Switch (BOOTO) 8 WKUP Button

9 USER Button 10 RESET Button

11 12MHz Crystal 12 32.768KHz Crystal

13 Power LED 14 Indicator LEDs

15 20%*2<9 HEADER Connector 16 JTAG Connector
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Ref 1

e NVIC - Nested vectored interrupt controller
e EXTI - External interrupt/event controller

e SPI - Serial peripheral interface

e CAN - Controller area network

e FSMC - Flexible static memory controller

e FLITF - Flash memory interface
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