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Embedded SRAM

[1 Features
B 48Kbytes of embedded SRAM

B accessed (read/write) at CPU clock speed with 0 wait
states
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Embedded SRAM Memory map

512-Mbyte SPIZ/IES3 04000 3C00 - 04000 3FFF
block 2 SPI2/FS2 0x4000 3800 - 0x4000 3BFF
Peripherals Reservad 0x4000 3400 - 0x4000 37FF
0x4000 0000 IWDG 04000 3000 - 0x4000 33FF
0x3FFF FFFF WWDG 0x4000 2C00 - 0x4000 2FFF
512-Mbyte RTC 0x4000 2800 - 0x4000 2BFF
block 1 Rezerved 0x4000 1800 - 0x4000 27FF
SRAM TIM7 04000 1400 - 0x4000 17FF
0x2000 0000 TIME 0x4000 1000 - 0x4000 13FF
Ox1FFF FFFF TIMS 04000 0C00 - 0x4000 OFFF
h12-Mbyte TIM4 0x4000 0800 - 0x4000 0BFF
block O TIM3 0x4000 0400 - 0x4000 OTFF
Code TIMZ 0x4000 0000 - 0x4000 O3FF
0000 0000 0x3FFF FFFF
Reserved
0x2001 0000
SRAM (64 KB aliased | 0x2000 FFFF
% Ox 2000 0000
Cption Bytes 0x1FFF FBO00 - Ox1FFF FBOF
System memory 0x1FFF FOOO- Ox1FFF FTFF
0x1FFF EFFF
Reserved gx%g% EE%’:
X
Flash 0x0800 0000
0x07FF FFFF
] Reserved P08 6000
Aliased to Flash or system | Ox0007 FFFF
memory depending on
BOOT pins 0x0000 0000




RVMDKIZ 3 3%k <

Options for Tarzet WMIAT STH32"

Device Target |Output | Listing | Ussr | CC++ | fsm | Linker | Debug | Utilities |

STMicroelectronics STM32F103EC

sl (MHz): |EX

j [ Usze Cross-Madule Optimization
v Usze MicralIB [

Code Generation

Operating system: |Mone

| Use Link-Time Code Generation

Read/Only Memary Areas Read write Memary Areas
default  off-chip Start Size Startup default  off-chip Start Size Malrnit
~ ROMT: | | a [ RaMl: | | »
T ROM2: | | s ~ Ram2 | | I_
T~ ROM3: | | s T RAM3: | | I_
an-chip op-chin
v  IROM1; |0%8003000  |0x3D000 o ¥  IRAM1; |0420000000  |DsCO00 -

T IROMZ: | | - ™ IRANZ | | ~

STMF103ZC75 48K Bytes:iiSRAM
0K Cancel Defanlts = % ¢ 0x20000000x 0x2000C000




External SRAM (1S61LV25616AL)

[1 Features

B High-speed access time 10 ns
B 256K x 16
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FUNCTIONAL BLOCK DIAGRAM

AO-A17

VDD
GND

l/00-1/07
Lower Byte

I/108-1/015
Upper Byte
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—_—

—

<:::> 1o}
DATA

: :: CIRCUIT

CONTROL

256K x 16
MEMORY ARRAY

COLUMN /O
A

CIRCUIT
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PIN DESCRIPTIONS

AO-A17 Address Inputs

I/00-1/015 Data Inputs/Outputs

CE Chip Enable Input

OE Output Enable Input

WE Write Enable Input

LB Lower-byte Control (I1/0O0-1/O7)
uB Upper-byte Control (1/O8-1/015)
NC No Connection

VDD Power

GND Ground
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READ CYCLE

- trc =
ADDRESS
- taa - <—»— toHA
OE N\ /
N Z
- tboE - <« » tHZOE
CE 5\ <»| tizoE 74'
—~ tace— -« tHZCE—»
ILZCE jt————
LB, UB N /
N /]
- tBa —» ~-—»1— tHZB
tlzB 1l tRc
Dout JHiGHZ X DATA VALID S
| lcc
VDD - tru 50% trD 5'\ 50%
Supply | IsB
Current
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READ CYCLE SWITCHING CHARACTERISTICS |

,,

N

Symbol Parameter MinTDNIax.
frc Read Cycle Time 10 —
fan Address Access Time — 10
foHA QOutput Hold Time 2 —
tace CE Access Time — 10
toE OE Access Time —
tHzog® OE to High-Z Output —
tLzoe® OE to Low-Z Output 0 —
tHzce® CE to High-Z Output 0 4
tizce® CE to Low-Z Output 3 —
tea LB, UB Access Time — 4
tHzp® LB, UB to High-Z Output 0 3
tLzg®@ LB, UB to Low-Z Output 0o —
tPu Power Up Time 0 —
trD Power Down Time — 10
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WRITE CYCLE

- twc »
ADDRESS X VALID ADDRESS
tsa (= |- tsce | tua
_ N P
cE < 7
= taw e
- tPWE" -
WE l‘i tPwez 17‘5
— trPBW -
UB, LB > A
- 1 HZWE—:-J -t LZWE—:-»‘
DouT DATA UNDEFINED HIGH-Z Vo

[

sSD .

- t
DIN >k

— THD
DATAIN VALID
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WRITE CYCLE SWITCHING CHARACTERISTICSJ

,,

\ N

-10
Symbol Parameter Min. Max.
twe Write Cycle Time 10 —
tsce CE to Write End 8 —
taw Address Setup Time to Write End 8 —
tHA Address Hold from Write End 0 —
fsA Address Setup Time 0 —
tpwa LB, UB Valid to End of Write 8 —
tPwe? WE Pulse Width 8 —
tPwe2 WE Pulse Width (OE = LOW) 10 —
tsp Data Setup to Write End 6 —
tHD Data Hold from Write End 0 —
thzwe®  WE LOW to High-Z Output — 5
tizwe®  WE HIGH to Low-Z Output P J—
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FSMC

[1 Features
B [Interfaces with static memory-mapped devices
Including:
L1 Static random access memory (SRAM)
[1 Read-only memory (ROM)
[1 NOR Flash memory
1 PSRAM (4 memory banks)8- or 16-bit wide databus
B 8- or 16-bit wide databus
B [ndependent chip select control for each memory bank
B Independent configuration for each memory bank

16



FSMC

B Programmable timings to support a wide range of
devices, In particular:

1 Programmable wait states (up to 15)
[1 Programmable bus turnaround cycles (up to 15)

1 Programmable output enable and write enable delays
(up to 15)
L1 Independent read and write timings and protocol, so

as to support the widest variety of memories and
timings

17



NOR/PSRAM address mapping

[0 NOR/PSRAM bank selection

HADDR[27:26]") Selected bank
00 Bank 1 NOR/PSRAM 1
01 Bank 1 NOR/PSRAM 2
10 Bank 1 NOR/PSRAM 3
11 Bank 1 NOR/PSRAM 4

[0 External memory address

Memory width(") Data address issued to the memory | Maximum memory capacity (bits)
8-bit HADDRI[25:0] 64 Mbytes x 8 = 512 Mbit
16-bit HADDRI[25:1] >> 1 64 Mbytes/2 x 16 = 512 Mbit
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External memory interface signals

FSMC signal name | /O Function

CLK O | Clock (for synchronous burst)

A[25:0] O | Address bus

D[15:0] I/O | Data bidirectional bus

NE[x] O | Chip select, x = 1..4 (called NCE by PSRAM (Cellular RAM i.e. CRAM))
NOE O | QOutput enable

NWE O | Write enable

NL(= NADV) O | Address valid PSRAM input (memory signal name: NADV)
NWAIT I PSRAM wait input signal to the FSMC

NBL[1] O | Upper byte enable (memory signal name: NUB)

NBL[O] O |Lowed byte enable (memory signal name: NLB)

19




NOR Flash/PSRAM controller timing diagrams

[] read accesses

Memory transaction

A[25:0]

NBL[1:0]

NEx

NOE

BUNBRSASE
SR HA

NWE

High |
. : : dalaildrwen :
D[15:0] i } | { by memory >_
! l A A
| (ADDSET +1) _|_ (DATAST + 1)_ R HCLK
- HCLK cycles "7 HCLK cycles  pycles

Data sampled Data strobe
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NOR Flash/PSRAM controller timing diagrams

1 write accesses

Memory transaction

A[25:0]

NBL[1:0]

NEx

P UL

TT i

NOE
| 1HCLK
NWE : !
' \
I |
| | :
D[15:0] | } { data driven by FSMC! )_
(ADDSET +1) e (DATAST+1)
A HCLK cycles . HCLK cycles
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FSMC Memory map

OXBFFF FFFF

0xA000 0000
OXOFFF FFFF

0x8000 0000
OX7TFFF FFFF

Ox6000 0000

FSMC register

FSMC bank4 PCCARD

FSMC bank3 NAND (NAND2)

FSMC bank2 NAND (NAND1)

512-Mbyte
block 5
FSMC register

FSMC bank1 NOR/PSRAM 4

FSMC bank1 NOR/PSRAM 3

FSMC bank1 NOR/PSRAM 2

FSMC bank1 NOR/PSRAM 1

512-Mbyte
block 4

FSMC bank 3
& bank4

512-Mbyte
Dlock 3

FSMC bank1
& bank?2

0xA000 0000 - 0XA000 OFFF
0x9000 0000 - Ox9FFF FFFF
0x8000 0000 - Ox8FFF FFFF
0x7000 0000 - Ox7FFF FFFF
0x6C00 0000 - Ox6FFF FFFF
0x6800 0000 - 0x6BFF FFFF
0x6400 0000 - 0x67FF FFFF
0x6000 0000 - Ox63FF FFFF
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Development Flow

Embedded Software Side Bootup STM32F10x

Programming

Bootup
STM32F10x

RCC Configure

NVIC Configure

GPIO Configure

FSMC SRAM Init

GPIO Configure

FSMC Configure
|

SRAM memory
R/W operation

FSMC SRAM WriteBuffer

FSMC SRAM ReadBuffer

Check content

Display Result

int main(void)

{

#ifdef DEBUG
debug();

#endif

/* System Clocks Configuration */
RCC_Configuration();

/* NVIC Configuration */
NVIC_Configuration();

/* GP10 Configuration */
GPIO_Configuration();

/* Write/read to/from FSMC SRAM memory */

[* Configure FSMC Bankl NOR/SRAM1 */
FSMC_SRAM_Init();

23



Configure FSMC IO

GPIO FwLib Functions List

RCC_APB2PeriphClock
Cmd

GPIO_Init

RCC_AHBPeriphClock
Cmd

Enables or disables the High
Speed APB (APB2) peripheral
clock.

Initializes the GPIOx
peripheral according to the
specified parameters

in the GP1O_InitStruct.

Enables or disables the AHB
peripheral clock.

RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOD | RCC_APB2Periph GPIOG |
RCC_APB2Periph_GPIOE | RCC_APB2Periph_GPIOF, ENABLE);

/*-- GPIO Configuration -----------c-cmom e

/* SRAM Data lines configuration */

GPIO_InitStructure.GPIO_Pin = GPIO_Pin @ | GPIO Pin_1 | GPIO Pin_8 |
GPIO_Pin 9 | GPIO Pin_10 | GPIO Pin_14 | GPIO Pin_15;

GPIO_InitStructure.GPIO_Mode = GPIO_Mode_ AF_PP;

GPIO _InitStructure.GPIO_Speed = GPIO_Speed_50MHz;

GPIO_Init(GPIOD, &GPIO_InitStructure);

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_7 | GPIO _Pin_8 | GPIO Pin 9 |
GPIO Pin_ 10 | GPIO Pin_11 | GPIO_Pin_12 | GPIO Pin_13 | GPIO Pin_14 |
GPIO_Pin_15;

GPIO_Init(GPIOE, &GPIO_InitStructure);

/* SRAM Address lines configuration */

GPIO_InitStructure.GPIO_Pin = GPIO_Pin @ | GPIO Pin_1 | GPIO Pin 2 |
GPIO_Pin_3 | GPIO _Pin_4 | GPIO Pin 5 | GPIO_Pin_12 | GPIO _Pin_ 13 |
GPIO_Pin_14 | GPIO Pin_15;

GPIO_Init(GPIOF, &GPIO_InitStructure);

GPIO_InitStructure.GPIO_Pin = GPIO_Pin @ | GPIO Pin_1 | GPIO Pin_ 2 |
GPIO_Pin_3 | GPIO _Pin_4 | GPIO Pin_5;

GPIO_Init(GPIOG, &GPIO_InitStructure);

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_11 | GPIO Pin_12 | GPIO_Pin_13;

GPIO_Init(GPIOD, &GPIO_InitStructure);

/* NOE and NWE configuration */

GPIO_InitStructure.GPIO Pin = GPIO_Pin_4 |GPIO_Pin_5;

GPIO_Init(GPIOD, &GPIO_InitStructure);

/* NElconfiguration */

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_7;

GPIO_Init(GPIOD, &GPIO_InitStructure);

/* NBLO, NBL1 configuration */

GPIO_InitStructure.GPIO_Pin = GPIO_Pin @ | GPIO Pin_1;

GPIO_Init(GPIOE, &GPIO_InitStructure);

/* Enable the FSMC Clock */

RCC_AHBPeriphClockCmd(RCC_AHBPeriph_ FSMC, ENABLE);

24




Configure FSMC

. . . /* Enable the FSMC Clock */
FSMC FwLib Functions List RCC_AHBPeriphClockCmd (RCC_AHBPeriph FSMC, ENABLE);

/*-- FSMC Configuration --*/
p.FSMC_AddressSetupTime = 0;

RCC_AHBPeriphClock Enables or disables the AHB p.FSMC_AddressHoldTime = 0;
Cmd peripheral CIOCk. p.FSMC_DataSetupTime = 2;
p.FSMC_BusTurnAroundDuration = 0;
FSMC_NORSRAMInit Initializes the FSMC NOR p-FSMC_CLKDIvision = o;
- . p.FSMC_Datalatency = 0;
memory bank:accordlng to the p.FSMC_AccessMode = FSMC_AccessMode_A;
parameters specified in FSMC_NORSRAMInitStructure.FSMC_Bank = FSMC_Bankl NORSRAMI;
FSMC NORInitStruct. FSMC_NORSRAMInitStructure.FSMC_DataAddressMux =
- FSMC_DataAddressMux_Disable;
FSMC NORSRAMCM Enables or disables the FSMC_NORSRAMInitStructure.FSMC_MemoryType = FSMC_MemoryType_SRAM;
- FSMC_NORSRAMInitStructure.FSMC_MemoryDataWidth = FSMC_MemoryDataWidth_16b;
NOR/SRAM memory bankl. FSMC_NORSRAMINnitStructure.FSMC_BurstAccessMode =

FSMC_BurstAccessMode_Disable;
FSMC_NORSRAMInitStructure.FSMC_WaitSignalPolarity =
FSMC_WaitSignalPolarity Low;
FSMC_NORSRAMInitStructure.FSMC_WrapMode = FSMC_WrapMode_Disable;
FSMC_NORSRAMInitStructure.FSMC_WaitSignalActive =
FSMC_WaitSignalActive_BeforeWaitState;
FSMC_NORSRAMInitStructure.FSMC_WriteOperation =
FSMC_WriteOperation_Enable;
FSMC_NORSRAMInitStructure.FSMC_WaitSignal = FSMC_WaitSignal Disable;
FSMC_NORSRAMInitStructure.FSMC_ExtendedMode = FSMC_ExtendedMode_Disable;
FSMC_NORSRAMInitStructure.FSMC_AsyncWait = FSMC_AsyncWait_Disable;
FSMC_NORSRAMInitStructure.FSMC_WriteBurst = FSMC_WriteBurst_Disable;
FSMC_NORSRAMInitStructure.FSMC_ReadWriteTimingStruct = &p;
FSMC_NORSRAMInitStructure.FSMC_WriteTimingStruct = &p;
FSMC_NORSRAMInit(&FSMC_NORSRAMInitStructure);

/* Enable FSMC Bankl_SRAM Bank */
FSMC_NORSRAMCmd (FSMC_Bank1_ NORSRAM1, ENABLE);

25



I AR =N ]

Mapping Table

- SRAM | STM32 - SRAM | STM32 - SRAM | STM32

1 FSMC_AO FSMC_A13 /08 FSMC_D8

2 Al FSMC_A1 15 Al4 FSMC_Al4 28 1/09 FSMC_D9

3 A2 FSMC_A2 16 Al5 FSMC_A15 29 /010  FSMC_D10
4 A3 FSMC_A3 17 Al6 FSMC_Al16 30 /011 FSMC_D11
5 A4 FSMC_A4 18 Al7 FSMC_A17 31 /1012  FSMC_D12
6 A5 FSMC_A5 19 1/00 FSMC_DO 32 /1013  FSMC_D13
7 A6 FSMC_A6 20 1/01 FSMC D1 33 /014  FSMC_D14
8 A7 FSMC_A7 21 1102 FSMC_ D2 34 /015  FSMC_D15
9 A8 FSMC_A8 22 1/03 FSMC D3 35 CE FSMC_nNE1
10 A9 FSMC_A9 23 1104 FSMC D4 36 OE FSMC_nOE
11 A10 FSMC_A10 24 /05 FSMC D5 37 WE FSMC_nWE
12 All FSMC_All 25 1/06 FSMC D6 38 UB FSMC_NBL1
13 Al12 FSMC_A12 26 1107 FSMC D7 39 LB FSMC_NBLO
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Embedded Software Side SRAM memory R/W operation

SRAM memory
R/W operation

/

N

FSMC SRAM WriteBuffer

FSMC SRAM ReadBuffer

Check content

Display Result

/* Write data to FSMC SRAM memory */

/* Fill the buffer to send */

Fill_Buffer(TxBuffer, BUFFER_SIZE, 0x3212);
FSMC_SRAM_WriteBuffer(TxBuffer, WRITE_READ_ADDR, BUFFER_SIZE);

/* Read data from FSMC SRAM memory */
FSMC_SRAM_ReadBuffer(RxBuffer, WRITE_READ_ADDR, BUFFER_SIZE);

/* Read back SRAM memory and check content correctness */
for (Index = 0x00; (Index < BUFFER_SIZE) && (WriteReadStatus == 0);

Index++)

{
if (RxBuffer[Index] !'= TxBuffer[Index])
I

1
WriteReadStatus = Index + 1;

¥
¥
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Embedded Software Side Display Result

SRAM memory
R/W operation

FSMC SRAM WriteBuffer

FSMC SRAM ReadBuffer

Check content

Display Result

while (1)
{
if (WriteReadStatus == 0)
{ /* OK Tum on USERLED */
GPIO_SetBits(GPIOF, GPIO_Pin_11);
glse \— 4% B » 213 B Bufferp
{ /* KO Turn off USERLED */ pne e B
GPIO_ResetBits(GPIOF, GPIO_Pin_11); || . % " ° -

/* Insert delay */ =
Delay(OXAFFFF);
/* Turn on USERLED */
GPI10_SetBits(GPIOF, GPIO_Pin_11);
I* Insert delay */
Delay(OXAFFFF); ___
1 4% B~ 5 B-Bufferp % 7
oo dhncefg Al £ Y
} USERLED = % f* 4

30
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PR LERH

[1 #define Bankl SRAM1 ADDR ((u32)0x60000000)
B 7_%SRAMA= 48
[1 #define BUFFER_SIZE 0x400
B OETERPIRETH ]
B s %7 ) 3 0xC000
[1 #define WRITE_READ_ADDR 0x8000
B 7 5SRAME » 42 4-8L

B 2~ 4=4~ZEWRITE_READ_ADDR + BUFFER_SIZE
< 2 -] 3 0x6000C000
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4 4-MIAT STM32

[1 Rebuilder all target files# 2 HEX

[1 DFU File Manager# 3 HEX 2 4 DFU
[0 DfuSe Demonstration’&4xDFU

[1 Leave DFU mode
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External SRAM
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Development Flow
ARM Configure
Startup Code
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RVMDKIZ 3 3%k <

(Options for Target MIAT STM32"

Device Target |Output | Listing | Ussr | C/C++ | Asm | Linker | Debug | Utilities |
STMicroelectronics STMIZF103EC
Code Generation
whal [MHz); |8.0
Operating spstem: | None j [ Use Cross-Module O ptimization
[v Use MicrallB [
[ Use Link-Time Code Generation
Fead/Only Meman Areaz Fead write Mermom Areas
default  off-chip Start Size Startup default  off-chip Start Size Mol nit
T ROMI: | | s ||7 AR (0460000000 | 0480000 B
T ROMZ | | . ™ RaMg | ] [
N RO | | e || B * 35SRAM} 512K Bytes = ¥
on-chip on-chip 0x60000000 % 0x60080000
¥  IROM1. |0+8000000  |0x30D000 v ¥ IRAM1 |0+2000000F
~ IROM2: | | - o IRaMZ: | | [
(]34 Cancel Defanlts Help
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Development Flow

Embedded Software Side Bootup STM32F10x

Programming

Startup Code

Bootup
STM32F10x

RCC Configure

NVIC Configure

GPIO Configure

Check operation

Check pointer value

Display Result

int main(void)

{

#ifdef DEBUG
debug();

#endif

/* System Clocks Configuration */
RCC_Configuration();

/* NVIC Configuration */
NVIC_Configuration();

/* GP10 Configuration */
GPIO_Configuration();

for (Index = 0; Index <1024 ; Index++)

{
Tab[Index] =Index;

}
TabAddr = (u32)Tab; /* should be 0x600000xx */

/* Get main stack pointer value */
MSPValue = __MRS_MSP(); /* should be 0x2000xxxx */




Startup Code

Register boundary addresses RCC Configure

Boundary address Peripheral Bus : Enable FSMC clock

0x4002 1000 - 0x4002 13FF Reset and clock control RCC AHB

LDR RO,= 0x00000114

LDR R1,= 0x40021014

STR RO,[R1]

; Enable GPIOD, GPIOE, GPIOF and GPIOG clocks

RCC register map LDR RO0,= 0x000001E0

Offset| Register LDR R1,=0x40021018

oxo14 | RCC_AHBENR STR RO,[R1]

0x018 | RCC_APB2ENR
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RCC Register
]

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SDIO FSMC CRCE FLITF SRAM | DMAZ2 | DMA1
Reserved EN Res. EN Res. N Res. EN Res. EN EN EN
w w w w w w w

Bit 8 FSMCEN: FSMC clock enable
Set and cleared by software.

0: FSMC clock disabled

1: FSMC clock enabled

APB2 peripheral clock enable register (RCC_APB2ENR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 B 5 4 3 2 1 0
ADC3 | USAR | TIM8 | SPI1 TIM1 | ADC2 | ADC1 | IOPG | IOPF | IOPE | IOPD | IOPC | IOPB | IOPA AFIO
EN T1EN EN EN EN EN EN EN EN EN EN EN EN EN Res. EN
w w w w w w w w w w w w w w w

Bit 8/7/6/5 IOPGEN: 1/0 port G/F/E/D clock enable
Set and cleared by software.

0: 1/0 port G/F/E/D clock disabled

1: 1/O port G/F/E/D clock enabled

40



Startup Code

]
Register boundary addresses GPI10O Configure

Boundary address Peripheral Bus ; SRAM Data lines, NOE and NWE configuration
0x4001 2000 - 0x4001 23FF | GPIO Port G APB2 ; SRAM Address lines configuration _
; NOE, NEW, NE1, NBLO, NBL1 configuration
LDR RO,= 0xB4BB44BB
Ox4001 1800 - 0x4001 1BFF GPIO Port E LDR R1,= 0x40011400
0x4001 1400 - 0x4001 17FF | GPIO Port D STR RO,[R1]
LDR R0,= 0xBBBBBBBB
LDR R1,= 0x40011404

Ox4001 1C00 - Ox4001 1FFF | GPIO Port F

STR RO,[R1]
LDR RO,= 0xB44444BB
L DR RL= 0x40011800
STR RO,[R1]
Offset| Register LDR R0O,= 0xBBBBBBBB
LDR R1,= 0x40011804
oxoo | GPIOX-CRL STR RO,[R1]

LDR RO,= 0x44BBBBBB
LDR R1,= 0x40011C00
oxo4 | GPIOX_CRH STR RO,[R1]

LDR RO,= 0xBBBB4444
LDR R1,= 0x40011C04
STR RO,[R1]

LDR RO,= 0x44BBBBBB
LDR R1,= 0x40012000
STR RO,[R1]
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GPIO Register

Port configuration register low

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNF7[1:0] MODE7[1:0] CNF8[1:0] MODES®[1:0] CNF5[1:0] MODES[1:0] CNF4[1:0] MODE4[1:0]
15 14 13 12 11 10 9 8 7 5] 5 4 3 2 1 0
CNF3[1:0] MODE3[1:0] CNF2[1:0] MODEZ2][1:0] CNF1[1:0] MODE1[1:0] CNFo[1:0] MODEQG[1:0]

Port configuration register high

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNF15[1:0] | MODE15[1:0] | CNF14[1:0] MODE14[1:0] CNF13[1:0] MODE13[1:0] CNF12[1:0] MODE12[1:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNF11[1:0] | MODE11[1:0] | CNF10[1:0] MODE10[1:0] CNF9[1:0] MODES[1:0] CNF8[1:0] MODES[1:0]

Bits 31:30, 27:26,23:22, 19:18, 15:14,11:10, 7:6, 3:2
CNFy[1:0]: Port x configuration bits (y=0 .. 15)
In input mode (MODE[1:0]=00):

00: Analog input mode

01: Floating input (reset state)

10: Input with pull-up / pull-down

11: Reserved

In output mode (MODE[1:0] >00):

00: General purpose output push-pull

01: General purpose output Open-drain

10: Alternate function output Push-pull

11: Alternate function output Open-drain

Bits 29:28, 25:24,

21:20,17:16, 13:12,

9:8,5:4, 1.0

MODEYy[1:0]: Port x mode bits (y=0 .. 15)
00: Input mode (reset state)

01: Output mode, max speed 10 MHz.

10: Output mode, max speed 2 MHz.

11: Output mode, max speed 50 MHz.
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Startup Code

FSMCregister map FSMC Configure

Offset| Register ; FSMC Configuration
; Enable FSMC Bankl SRAM Bank

oxA000 | FSMC_BCR1
0000 LDR RO,= 0x00001011

0xA000 LDR R1,= 0xA0000000

0004 FSMC_BTR1

STR RO,[R1]

LDR R0,= 0x00000200
LDR R1,= 0xA0000004

STR RO,[R1]
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FSMC Register

SRAM/NOR-Flash chip-select control registers 1 (FSMC_BCR1)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= o
T a] o] 215 =z
= o PZ—J z |5 g 8 Mo | o o & E
2 SIZ|E|5|2 E|2(5(8] 2| € |33

Reserved > Reserved < < © = =

2 G|5|%|5|g 23|88 ==
O i
w W rw | rw | rw | rw | rw | orw w rw|rw mr|mr w|w

Bit 12 WREN: Write enable bit.

This bit indicates whether write operations are enabled/disabled in the bank by the FSMC:
0: Write operations are disabled in the bank by the FSMC, an AHB error is reported,

1: Write operations are enabled for the bank by the FSMC (default after reset).

Bits 5:4 MWID: Memory databus width.

Defines the external memory device width, valid for all type of memories.

00: 8 bits,

01: 16 bits (default after reset),

10: reserved, do not use,

11: reserved, do not use.

Bit 0 MBKEN: Memory bank enable bit.

Enables the memory bank. After reset Bankl is enabled, all others are disabled. Accessing a
disabled bank causes an ERROR on AHB bus.

0: Corresponding memory bank is disabled

1: Corresponding memory bank is enabled

44



FSMC Register

SRAM/NOR-Flash chip-select timing registers 1 (FSMC_BTR1)

31 30 29 28 27 26 256 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 &5 4 3 2 1 0

] Z O
o @] E :5) % s — m
o = =3 I w
z 5 E x = = a o
2 & 5 o 8 5 Q 9
é =3 il < <

Bits 15:8 DATAST: Data-phase duration

0000 0000: Reserved

0000 0001: DATAST phase duration = 2 x HCLK clock cycles
0000 0010: DATAST phase duration = 3 x HCLK clock cycles

1111 1111: DATAST phase duration = 256 x HCLK clock cycles (default value after reset)
Bits 7:4 ADDHLD: Address-hold phase duration

0000: Reserved

0001: ADDHLD phase duration = 2 x HCLK clock cycle

0010: ADDHLD phase duration = 3 x HCLK clock cycle

1111: ADDHLD phase duration = 16 x HCLK clock cycles (default value after reset)

Bits 3:0 ADDSET: Address setup phase duration

These bits are written by software to define the duration of the address setup phase (refer to
Figure 162 to Figure 172), used in SRAMs, ROMs and asynchronous NOR Flash:

0000: ADDSET phase duration = 1 x HCLK clock cycle

1111: ADDSET phase duration = 16 x HCLK clock cycles (default value after reset)
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Embedded Software Side Display Result

Check operation

Check pointer value

Display Result

/* Infinite loop */
while (1)
{
if (((TabAddr&OxFFFFFF00) == 0x60000000) &&
((MSPValue&0xFFFF0000) == 0x20000000))
{ /* OK Turn on USERLED */
GPI10_SetBits(GPIOF, GPIO_Pin_11);

}
else \
4% Tab > % #%0x6000007?

{ /* KO Turn off USERLED */ * Stack pointer &~ %
GPIO_ResetBits(GPIOF, GPIO_Pin_11); || 652000727 » ¢+ 120 1
/* Insert delay */ Mt * &% > USERLED
Delay(OXAFFFF); EEE R
/* Turn on USERLED */
GPIO_SetBits(GPIOF, GPIO_Pin_11);

I* Insert delay */
Delay(OXAFFFF); \— 4e% Tabi= % 7 £0x600000?? &

} Stack pointer = % # #0x2000???? >
“hemze il * 24 > USERLED
S
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PR A

[0 DATA_ IN_ExtSRAM EQU 1
B External SRAM Configuration
[1 0=>DISABLE
[0 1=> ENABLE
[1 u32 Tab[1024]
B 7 2ok 2RSRAM e B Y
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System architecture

|Code
< > fuTF < >>| Flash
DCode
Cortex-M3 <::>
System
x < > SRAM
DMA =
DMAT < E K] FSWe
w
z SDIO
Ch.1
Ch.2 _I—I:: AHB system bus Bridge 2
, Bridge 1 PB1
- g Reset & clock APB2
Ch.7 = control (RCC)
ADCH GPIOC |[DAC  SPI3/128
< ADC2  GPIOD ||PWR SPI2/12S
DMA Request ADC3 GPIOE | (BKP IWDG
= USART1 GPIOF ||bxCAN WWDG
SPI GPIOG ||usB RTC
TIM1 EXTI | |12c2 TIM7
DMA2 EH%A AFIO | (12¢C1 TIM6
UART5  TIM5
‘*ﬂ_— GPIOB UART4  TIM4
USART3 TIM3
Ch.1 USART2 TIM2
Ch.2 <
; ¢
-«
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Embedded Flash

]
[1 Features

L1 up to 256 Kbytes

[0 Memory organization: the Flash memory is organized as a
main block and an information block:

B Main memory block of size:
L1 up to 32 Kb x 64 bits divided into 128 pages of 2

DC Power Qutput User LED Jumper

lated Jumper.
-

= s
m O
B Re 5 .
¥ %
b o
USB Port @l | »




Embedded Flash Memory map

0x4000 0000
OX3FFF FFFF

0x2000 0000
ox1FFF FFFF

Ox0000 0000

512-Mbyte
block 2
Peripherals

512-Mbyte
block 1
SRAM

512-Mbyte
block 0
Code

Reserved

SRAM (64 KB aliased
by bit-banding)

Option Bytes

System memory

Reserved

Flash

Reserved

Aliased to Flash or system
memory depending on
BOOT pins

SPIFI=83

SPIZ*52

Resarved

IWDG

WWDG

RTC

Resarved

TIM7

TIME

TIMS

TIn4

TIM3

TimMz2

0x3FFF FFFF

0x2001 0000
0x2000 FFFF

0x2000 0000

0x1FFF F800 - Ox1FFF F8O0F
0x1FFF FDOO- Ox1FFF FTFF
Ox1FFF EFFF

0x0808 0000

0x0807 FFFF

0x0800 0000

Ox07FF FFFF

0x0008 0000

0x0007 FFFF

00000 0000

04000 3C00 - 0x4000 3FFF
0x4000 3800 - Cwed000 3BFF
(Ooed000 3400 - 04000 37TFF
(ocd 000 3000 - Oed 000 33FF
0x4000 2C00 - 0x4000 2FFF
04000 2800 - Oud000 2BFF
(oc4000 1800 - Oxed000 27FF
(ocd 000 1400 - Owed 000 17FF
oc000 1000 - 0000 13FF
04000 0C00 - 0x4000 OFFF
024000 0800 - Deed000 0BFF
(Oocd 000 0400 - 0ed 000 OTFF
Ooc4000 0000 - Oxed 000 03FF




Flash Memory

Block Name Base addresses Size (bytes)
Page 0 0x0800 0000 - Ox0800 O7FF 2 Kbytes
Page 1 0x0800 0800 - 0x0800 OFFF 2 Kbytes
Page 2 0x0800 1000 - Ox0800 17FF 2 Kbytes
Main memory Page 3 0x0800 1800 - 0x0800 1FFF 2 Kbytes
Page 255 0x0807 F800 - 0x0807 FFFF 2 Kbytes
nformation block System memory Ox1FFF FOOO - Ox1FFF F7FF 2 Kbytes

Option Bytes Ox1FFF F800 - Ox1FFF F80F 16
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Options for Tarzet WMIAT STH32"

Device Target |Output | Listing | Ussr | CC++ | fsm | Linker | Debug | Utilities |

STMicroelectronics STM32F103EC

sl (MHz): |EX

j [ Usze Cross-Madule Optimization
v Usze MicralIB [

Code Generation

Operating system: |Mone

| Use Link-Time Code Generation

Read/Only Memary Areas Read write Memary Areas
default  off-chip Start Size Startup default  off-chip Start Size Malrnit
~ ROMT: | | a [ RaMl: | | »
T ROM2: | | s ~ Ram2 | | I_
T~ ROM3: | | s T RAM3: | | I_
on-chin on-chip
v  IROM1; |0%8003000  |0x3D000 o ¥  IRAM1; |0420000000  |DsCO00 -
- IH&QE: | 1 1 oAk | | ~
STMFlOSZC’ﬁ 256K Bytes=rFlash
i~ % d 0x80000002x 0x8040000
itz Help




FLITF

[1 Features

Read interface with prefetch buffer (2x64-bit words)
Option byte Loader

Flash Program / Erase operation

Read / Write protection

10



Flash memory interface

Block Name Base addresses Size (bytes)
FLASH_ACR 0x4002 2000 - 0x4002 2003 4
FLASH_KEYR 0x4002 2004 - 0x4002 2007 4
FLASH_OPTKEYR 0x4002 2008 - 0x4002 200B 4
Flash memory FLASH_SR 0x4002 200C - 0x4002 200F 4
interface FLASH_CR 0x4002 2010 - Ox4002 2013 4
registers FLASH_AR 0x4002 2014 - 0x4002 2017 4
Reserved 0x4002 2018 - 0x4002 201B 4
FLASH_OBR 0x4002 201C - 0x4002 201F 4
FLASH_WRPR 0x4002 2020 - 0x4002 2023 4

11



Flash memory interface register

Flash status register (FLASH_SR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRPRT PG
EOP BSY
Reserved ERR Res. ERR Res.
W rw w r

Bits 31:6 Reserved, must be kept cleared.

Bit 5 EOP: End of operation

Set by hardware when a Flash operation
(programming / erase) is completed. Reset by
writing a 1

Note: EOP is asserted at the end of each successful
program or erase operation

Bit 4 WRPRTERR: Write protection error
Set by hardware when programming a write-
protected address of the Flash memory.

Reset by writing 1.

Bit 3 Reserved, must be kept cleared.

Bit 2 PGERR: Programming error

Set by hardware when an address to be programmed
contains a value different from 'OxFFFF' before
programming.

Reset by writing 1.

Note: The STRT bit in the FLASH_CR register
should be reset before starting a programming
operation.

Bit 1 Reserved, must be kept cleared

Bit 0 BSY: Busy

This indicates that a Flash operation is in progress.
This is set on the beginning of a Flash operation and
reset when the operation finishes or when an error
occurs.

12




Flash memory interface register

Flash control register (FLASH_CR)

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EOPIE ERRIE OPTWR LOCK | STRT [(OPTER CF),ZT MER PER PG
Reserved Res. E Res. Res.
w rw rw w w rw w w w nw

Bit 9 OPTWRE: Option bytes write enable

When set, the option bytes can be programmed. This
bit is set on writing the correct key sequence to the
FLASH_OPTKEYR register.

This bit can be reset by software

Bit 8 Reserved, must be kept cleared.

Bit 7 LOCK: Lock

Write to 1 only. When it is set, it indicates that the
FPEC and FLASH_CR are locked. This bit is reset by
hardware after detecting the unlock sequence.

In the event of unsuccessful unlock operation, this bit
remains set until the next reset.

Bit 6 STRT: Start

This bit triggers an ERASE operation when set. This bit is set only
by software and reset when the BSY bit is reset.
Bit 5 OPTER: Option byte erase

Option byte erase chosen.

Bit 4 OPTPG: Option byte programming
Option byte programming chosen.

Bit 3 Reserved, must be kept cleared.

Bit 2 MER: Mass erase

Erase of all user pages chosen.

Bit 1 PER: Page erase

Page Erase chosen.

Bit 0 PG: Programming

Flash programming chosen.

13




Main Flash memory programming

Read FLASH_CR_LOCK

Write FLASH_CR_PG to 1

Parform half-word write at the
desired address

Check the programmed value
by reading the programmed
address

Perform unlock sequency

14



Flash memory Page Erase

Read FLASH_CR_LOCK

Yas

Mo

Write FLASH CR_PER 1o 1

Write into FA

within the page to erase

R an address

Write FLASH_CR_STRT to 1

Check the page is erased by
reading all the addresses in
the page

Perform unlock sequency

15



Flash memory Mass Erase

I Read FLASH_CR_LOCK

Perform unlock sequency

‘ Write into FLASH_CR_MER
o1

IWr'rt& FLASH_CR_STRT fo 1

Check the erase operation by
reading all the addresses in
the user memory

16



Option byte programming

Read FLASH_CR_OTPWRE

FLASH_CR

_OTPWRE
=1

Write FLASH_CE_OFTPG to 1

Paerform half-word write at the
desired addrass

il
-

FLASH_SRH_BSY
=1

Check the programmed value
by reading the programmed
address

Perform unlock sequency

17



Option byte Erase

Read FLASH_CR_OTPWRE

Write FLASH_.CR_OFTER o1

Write into FAR an address
within the page to erase

Write FLASH_CR_STRT to 1

Check the page is erased by
reading all the addresses in
the page

Perform unlock sequency

18



FLASH library function

Function name

Description

FLASH_SetLatency

Sets the code latency value.

FLASH_HalfCycleAccessCmd

Enables or disables the Half cycle FLASH access.

FLASH_PrefetchBufferCmd

Enables or disables the Prefetch Buffer.

FLASH_Unlock

Unlocks the FLASH Program Erase Controller.

FLASH_Lock

Locks the Flash Program Erase Controller.

FLASH_ErasePage

Erases a specified FLASH page.

FLASH_EraseAllPages

Erases all FLASH pages.

FLASH_EraseOptionBytes

Erases the FLASH option bytes.

FLASH_ProgramWord

Programs a word at a specified address.

FLASH_ProgramHalfWord

Programs a half word at a specified address.

FLASH_ProgramOptionByteData

Programs a half word at a specified Option Byte Data
address.

FLASH_EnableWriteProtection

Write protects the desired pages

19



FLASH library function

Function name

Description

FLASH_ReadOutProtection

Enables or disables the read out protection.

FLASH_UserOptionByteConfig

Programs the FLASH User Option Byte: IWDG_SW /
RST_STOP /RST_STDBY.

FLASH_GetUserOptionByte

Returns the FLASH User Option Bytes values.

FLASH_GetWriteProtectionOptionByte

Returns the FLASH Write Protection Option Bytes
Register value.

FLASH_GetReadOutProtectionStatus

Checks whether the FLASH Read Out Protection Status
is set or not.

FLASH_GetPrefetchBufferStatus

Checks whether the FLASH Prefetch Buffer status is set
or not.

FLASH_ITConfig

Enables or disables the specified FLASH interrupts.

FLASH_GetFlagStatus

Checks whether the specified FLASH flag is set or not.

FLASH_ClearFlag

Clears the FLASH pending flags.

FLASH_GetStatus

Returns the FLASH Status.

FLASH_WaitForLastOperation

Waits for a Flash operation to complete ora TIMEQUT to
occur.

20



Development Flow

Embedded Software Side Bootup STM32F10x

Programming

Bootup
STM32F10x

RCC Configure

NVIC Configure

GPI10O Configure

Flash memory
R/W operation

FLASH Unlock

FLASH ErasePage

FLASH ProgramWord

Check content

Display Result

int main(void)

{

#ifdef DEBUG
debug();

#endif

FLASHStatus = FLASH_COMPLETE;
MemoryProgramStatus = PASSED;
Data = 0x15041975;

/* RCC Configuration */
RCC_Configuration();

/* NVIC Configuration */
NVIC_Configuration();

/* GP10O Configuration */
GPIO_Configuration();

21
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Flash FwLib Functions List

FLASH_Unlock

FLASH_ClearFlag

FLASH_ErasePage

FLASH_ProgramWord

Unlocks the FLASH Program
Erase Controller.

Clears the FLASH pending
flags.

Erases a specified FLASH
page.

Programs a word at a specified
address.

/* Unlock the Flash Program Erase controller */
FLASH_Unlock();

/* Define the number of page to be erased */
NbrOfPage = (EndAddr - StartAddr) / FLASH_PAGE_SIZE;

/* Clear All pending flags */
FLASH_ClearFlag(FLASH_FLAG_BSY | FLASH_FLAG_EOP | FLASH_FLAG_PGERR |
FLASH_FLAG_WRPRTERR);

/* Erase the FLASH pages */
for(EraseCounter = 0; (EraseCounter < NbrOfPage) && (FLASHStatus ==
FLASH_COMPLETE); EraseCounter++)
{
FLASHStatus = FLASH_ErasePage(StartAddr + (FLASH_PAGE_SIZE * EraseCounter));
}

/* FLASH Word program of data 0x15041979 at addresses defined by StartAddr and
EndAddr*/
Address = StartAddr;

while((Address < EndAddr) && (FLASHStatus == FLASH_COMPLETE))
{

FLASHStatus = FLASH_ProgramWord(Address, Data);

Address = Address + 4;

}

24




Embedded Software Side Display Result

Flash memory
R/W operation

/

N

Check content

Display Result

/* Check the corectness of written data */
Address = StartAddr;

while((Address < EndAddr) && (MemoryProgramStatus != FAILED))

{
if((*(vu32*) Address) != Data)
{
MemoryProgramsStatus = FAILED;
}
Address +=4;
}
while (1)
{

if (MemoryProgramStatus == PASSED)

{ /* OK Turn on USERLED */
GPIO_SetBits(GPIOF, GPIO_Pin_11); \

bl

glse 4r% B » g BFlashp X 4k >

{/* KO Tumn off USERLED */ Flashi= g€ * & %
GPIO_ResetBits(GPIOF, GPIO_Pin_11); USERLED =&z %
[* Insert delay */
Delay(OXAFFFF); \
/* Turn on USERLED */
GPIO_SetBits(GPIOF, GPIO_Pin_11); 4% B o~ B3 BFlashp 2 % F o
/* Insert delay */ Flashzz g8 * B % >
Delay(OXAFFFF); USERLED ‘= 5 po %

) = @

}
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[0 #define StartAddr ((u32)0x08008000)
B 3 _&Flashi® * 4=4.8E
B e4nEhe T < A20x8003000 + Code Size
L1 *&33: 0x8000000~0x8003000 5 DFUAZ 3% & # » @ * Mt R B
H#eid = E EEAR 5
[J Code Sizev d & 4 enHEX#H # =
[0 #define EndAddr ((u32)0x0800C000)
B 7 &Flashi® * 2§ 2
@ e4nEhe F 0] 35 0x8040000
[0 Data=0x15041975;
H g ﬁf}:i
H 32Bit
[0 #define FLASH PAGE_SIZE ((u16)0x800)
B = - ipPages 2KByte
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Intel HEX Format

I
aaaa

tt

dd

cc

aaaa tt dd cC

the colon that starts every Intel HEX record.
the record-length field that represents the number of data bytes (dd) in the record.
the address field that represents the starting address for subsequent data in the record.

the field that represents the HEX record type, which may be one of the following:
00 - data record

01 - end-of-file record

02 - extended segment address record

04 - extended linear address record

a data field that represents one byte of data. A record may have multiple data bytes. The
number of data bytes in the record must match the number specified by the // field.

the checksum field that represents the checksum of the record. The checksum is
calculated by summing the values of all hexadecimal digit pairs in the record modulo 256
and taking the two's complement.

27



HEX Example

:020000040800F2
:103000001814002045310008D9340008CD340008D8

:103820004237000800000000000000000000000017
:0C3830000000000000000000000000008C
:04000005080031318D

:00000001FF

TALE O~ 42dn = % 4 0x08003000

& — {75 0x10(16) i# Bytes

B t5— 4 78 % :04000005080031318D
7Rl & 2 5 0x08033830

(0x08003830 -0x08000000)/0x800 = 7
% 110x800 5 ¥ = > #rrsig ¥ chiz g A2 g 5 0x08004000

OUO00O000a0
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4 4-MIAT STM32

[1 Rebuilder all target files# 2 HEX

[1 DFU File Manager# 3 HEX 2 4 DFU
[0 DfuSe Demonstration’&4xDFU

[1 Leave DFU mode
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[1 System requirement
B Embedded Flash
m LCD
B KEY
H SW
[1 Development Flow
L1 ARM Configure

33



Development Flow

Embedded Software Side Bootup STM32F10x

Programming

Bootup |
STM32F10x RCC Configure

NVIC Configure

GPI10O Configure

BasiclO Configure

Icd Configure

Flash memory

R/W operation | FLASH Unlock

FLASH ClearFlag

Example

int main(void)

{
#ifdef DEBUG

debug();
#endif
FLASHStatus = FLASH COMPLETE;

/* RCC Configuration */
RCC_Configuration();

/* NVIC Configuration */
NVIC_Configuration();

Init_BasiclO();

Icd_init(); /I LCD Initialization

34
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Mapping Table

- MIAT_STM32V2 MIAT_IOBV1 - MIAT_STM32V2 MIAT_IOBV1

1 PC8 (3.26) PE6 (1.5) LCD _EN
2 PC9 (3.27) SW2 11 PF6 (1.18) LCD_R/W
3 PC10 (4.3) SWS3 12 PF7 (1.19) LCD_RS
4 PC11 (4.4) sw4 13 PF8(1.20) LCD_D4
5 PB5 (4.27) KEY1 14 PF9 (1.21) LCD_D5
6 PB6 (4.28) KEY?2 15 PF10 (1.22) LCD_D6
7 PB7 (4.29) KEY3 16 PF11 (2.13) LCD_D7
8 PBS (4.31) KEY4 17 VDD (2.36) VCC3.3V
9 VCC5V (1.36) VCC5V 18 GND (1.35) GND
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Embedded Software Side FLASH memory R/W operation

Flash memory
R/W operation

FLASH Unlock

FLASH ClearFlag

Example

Icd_clear();

lcd_print ("MIAT_STM32 DEMO ");

/* Unlock the Flash Program Erase controller */

FLASH_Unlock();

/* Clear All pending flags */

FLASH_ClearFlag(FLASH_FLAG_BSY | FLASH_FLAG_EOP | FLASH_FLAG_PGERR)|

FLASH_FLAG_WRPRTERR);

while(1)
{

KEY_Buffer=Key_Scan();

set_cursor (0, 1);

lcd_print ("SW Value = 0x");

lcd_putchar(((SW&O0x7)+0x30));

if(KEY_Buffer==1)

{
Address=(StartAddr|(SW<<12));
set_cursor (0, 0);
lcd_print ("Set Addr = 0x");
lcd_putchar(((SW&O0x7)+0x30));
led_print (" ");

}

|

|

4 KEY E_E 37 & &g SW
$#ci® > LCD Line2% -+
SW Value = 0x?(SW)

4% KEY1& 7™ > 2e45SWik &
2 Address » LCD Linel#g 7w
Set Adde = 0x?(Address)
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Embedded Software Side FLASH memory R/W operation

SRAM memory
R/W operation

Example

else if(KEY_Buffer==2)
{
/* Erase the FLASH pages */
FLASHStatus = FLASH_ErasePage(Address);

/* FLASH Word program of data at addresses defined by SW*/
FLASHStatus = FLASH_ProgramWord(Address, (SW&O0xT));

set_cursor (0, 0); \
led_print ("Write 0x"); 4ok KEY2# ™ > ' Address

:23—2?;?? ¢ Y iivf‘ o) “TRLE BT B~ SWiRE
ch:putchar((((Address>>12)&0x7)+0x30)); LC_D LinelAg 7

} Write 0x?(SW) at 0x?(Adddress)

else if(KEY_Buffer==3)

{

Data=(ul16 *)Address;
set_cursor (0, 0);

Icd_print ("Addr 0x™);
Icd_putchar((((Address>>12)&0x7)+0x30));

lcd_print (" = 0x™);

Icd_putchar(((*Data&0x7)+0x30)); \
lcd_print (" ™);

} 4% KEY33# ™ » 3 P~Address
% 4x#c® > LCD Linel%g =

} Addr 0x?(Adddress) = 0x?
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]
1 #define StartAddr ((u32)0x08020000)

B 3 _&Flashi® * 4=4.8E
B 2% 4edneke F < 3t 0x8003000 + Code Size
[0 ¢33 0x8000000~0x8003000 = DFUAZ 3% % . » i * Mt F 5L
Heig o E E AR 5
[J Code Sizev d & 4 enHEX#H # =
[0 u32 Address = 0x08020000;
B 7_% Addressi= 4 &
B 548 F E2Flashig * 4=4-8L4p 7
[0 Address=(StartAddr|(SW<<12));
B Example: StartAddr = 0x08020000 SW = 1 Address = 0x08021000
StartAddr = 0x08020000 SW = 7 Address = 0x08027000
0 StartAddr|(7<<12)% Z -] *+0x8040000
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P (=2)

O @& * MIAT_STM32% Z + i% i Flash memory interface
(FLITF)f= 4] #%Flashie 7 i Bodr ] 5 » £ 354 3 »
Option Bytes % %8 » 4% %_» % Pagesi T2 # K Z o
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Development Flow

Embedded Software Side Bootup STM32F10x

Programming

Bootup
STM32F10x

RCC Configure

NVIC Configure

GPI10O Configure

Flash memory
R/W operation

FLASH Unlock

FLASH ErasePage

FLASH ProgramHalfwWord

Check content

Display Result

int main(void)

{

#ifdef DEBUG
debug();

#endif

FLASHStatus = FLASH_COMPLETE;
MemoryProgramStatus = PASSED;
Data = 0x1753;

/* RCC Configuration */
RCC_Configuration();

/* NVIC Configuration */
NVIC_Configuration();

/* GP10O Configuration */
GPIO_Configuration();
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Flash FwLib Functions List

Unlocks the FLASH Program
Erase Controller.

Clears the FLASH pending
flags.

Erases the FLASH option

FLASH_Unlock

FLASH_ClearFlag

FLASH_EraseOptionByt

es bytes.
FLASH_EnableWritePro  Write protects the desired
tection pages
NVIC_GenerateSystemR  Generate a system reset.
eset

/* Unlock the Flash Program Erase controller */
FLASH_Unlock();

/* Define the number of page to be erased */
NbrOfPage = (EndAddr - StartAddr) / FLASH_PAGE_SIZE;

FLASH_ClearFlag(FLASH_FLAG_BSY | FLASH_FLAG_EOP|FLASH_FLAG_PGERR
| FLASH_FLAG_WRPRTERR);

/* Get pages write protection status */
WRPR_Value = FLASH_GetWriteProtectionOptionByte();
ProtectedPages = WRPR_Value & 0x000000C0;

#ifdef WriteProtection_Disable
if (ProtectedPages == 0x00)
{/* Pages are write protected */
/* Disable the write protection */
FLASHStatus = FLASH_EraseOptionBytes();
/* Generate System Reset to load the new option byte values */
NVIC_GenerateSystemReset();
}
#else
#ifdef WriteProtection_Enable
if (ProtectedPages != 0x00)
{/* Pages not write protected */
FLASHStatus = FLASH_EraseOptionBytes();
/* Enable the pages write protection */
FLASHStatus = FLASH_EnableWriteProtection(FLASH_WRProt_Pages12tol3
| FLASH_WRProt_Pages14tol5);
/* Generate System Reset to load the new option byte values */
NVIC_GenerateSystemReset();
}
#tendif
#endif
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Flash FwLib Functions List

FLASH_ErasePage

FLASH_ProgramHalfWo
rd

Erases a specified FLASH
page.

Programs a half word at a
specified address.

if (ProtectedPages !'= 0x00)

{

I* Clear All pending flags */

FLASH_ClearFlag(FLASH_FLAG_BSY |
FLASH_FLAG_EOP|FLASH_FLAG_PGERR |FLASH_FLAG_WRPRTERR);

[* erase the FLASH pages */
for(EraseCounter = 0; (EraseCounter < NbrOfPage) && (FLASHStatus ==

FLASH_COMPLETE); EraseCounter++)

{
FLASHStatus = FLASH_ErasePage(StartAddr + (FLASH_PAGE_SIZE *

EraseCounter));

}

I* FLASH Half Word program of data 0x1753 at addresses defined by StartAddr

and EndAddr */
Address = StartAddr;

while((Address < EndAddr) && (FLASHStatus == FLASH_COMPLETE))

{
FLASHStatus = FLASH_ProgramHalfWord(Address, Data);

Address = Address + 2;
}
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Embedded Software Side Display Result

Flash memory
R/W operation

/

N

Check content

Display Result

/* Check the corectness of written data */
Address = StartAddr;

while((Address < EndAddr) && (MemoryProgramStatus != FAILED))

{
if((*(vul6*) Address) != Data)
{
MemoryProgramsStatus = FAILED;
}
Address +=2;
}
while (1)
{

if (MemoryProgramStatus == PASSED)

{ /* OK Turn on USERLED */
GPIO_SetBits(GPIOF, GPIO_Pin_11); \

bl

glse 4r% B » g BFlashp X 4k >

{ /% KO Tum off USERLED */ Flashze a3+ 27§ »
GPIO_ResetBits(GPIOF, GPIO_Pin_11); USERLED =&z %
[* Insert delay */
Delay(OXAFFFF); \
/* Turn on USERLED */
GPI1O_SetBits(GPIOF, GPIO_Pin_11); do% B o~ B2f BFlashph 2 7 >
/* Insert delay */ Flashzz {48 % &c & » >
Delay(OXAFFFF); USERLED ‘= 5 po %

} o 2

}
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[1 #define StartAddr ((u32) 0x08006000)
Bz iFlashi# * 42452k
B e4nEhe T < A20x8003000 + Code Size
L1 *&33: 0x8000000~0x8003000 5 DFUAZ 3% & # » @ * Mt R B
Heid o 2 AR 5
[J Code Sizev d & 4 enHEX#H # =
[0 #define EndAddr ((u32) 0x08008000)
B 7 &Flashi® * 2§ 2
@ e4nEhe F 0] 35 0x8040000
[0 Data=0x1753;
H g ﬁf}:i
B 16Bit
[0 #define FLASH PAGE_SIZE ((u16)0x800)
[0 & - i#Page7 2KByte
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#define WriteProtection_Enable
B Uncomment this line to Enable Write Protection
#define WriteProtection_Disable
B Uncomment this line to Disable Write Protection
FLASH_EnableWriteProtection
B T 521% Page
1] FLASH WRProt PagesOtol
[ FLASH WRProt _Pageslto? ......
[ FLASH WRProt Pages60to61
B e 5% BPage
1 FLASH WRProt _Pages62t0255
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FLASH_ EnableWriteProtection

[0 Example:

i+ % 0x08006000 ~ 0x08007000

=+ — B Page7 0x800Byte

StartPage = (0x08006000-0x08000000)/0x800 = 12

EndPage = ((0x08007000-0x08000000)/0x800)-1 = 13

#, 7 FLASH_EnableWriteProtection(FLASH_WRProt_Pages12t013)
#-3 3Pagesl? - Pagesl3
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