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Text LCD Control(1)

Text LCD Pin Define Text LCD Block Diagram

NO | SYMBOL | LEVEL FUNCTION
| V&S -- GND { 0V) D?‘U 40 BEG
2 VDD H/L DC =5V g7 | 1 |
3 VO H/L Contrast Adjust - 16 COM
4 RS H/L Register select R/W—= g = LCD 16XZ2
5 RW H/L Read/Write E —= =
& E HH—-L Enable signal o —— o 40 SEQ
7 DBO H/L Data Bit 0 © |
8 DBI H/L Data Bit | = DRIVER IC |
9 DB2 H/L Data Bit 2
10 DB3 H/L Data Bit 3
11 DB4 H/L Data Bit4
12 DBE3 H/L Data Bit 5 : VDD
; : BACK
13 DB6& H/L Data Bit 6 Vo
14 DB7 H/L Data Bit 7 LIGHT veE LCM
15 A<+ (EL1) -- A (EL Backlight 1)
16 K- (EL2) -- K (EL Backlight 2)




Text LCD Control(2) o

O 1.5z % 3 ROM - # 5 CG (Character Generator ) ROM -
CG ROMP 575 % 192 BOX7BLAE L cnF A » ipd F 4|35 B2 b4t P RIA"E »

LCD*® » 3t # "A" hASCIEE41H B I DDRAM® | ¥ 3 CG ROM ¥ #- "A"s% 4
B 45 4k @ B & LCD o




Text LCD Control(3)
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Text LCD Control(2)

O 2.7+ %7 RAM » # % DD (Data Display ) RAM -

DD RAMp #* k¢35 B 2 LCDp R ez = » DD RAM:izht & 15 j€00HT67H » 4 %] &
#LCDE 7 F 4™ 29075 Blhes P R HATE » B2 R LR R 0 AR

Line 1
Line 2
Line 3
Line 4

DD RAM=4 540H > @ (& B »41HZ LCDr ¥ o
L2 )3 [a]s[e[7[s8]ofw|nn]n2]3]wE[15]w6[17]18]19]20
80 | 81 [ 82 |83 [84 |85 86|87 [88 |89 [8A 8B |8C [8D | 8E | 8F
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Text LCD Control(2)

O 3.@* **Ff B+ F 3RAM » 5 CG RAM -
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Text LCD Control(3)

Instruction Set

R|R/D|D DDDDID|D EXECU.
FUNCTION |S |/W|B|B|B|B|B|B|B|B DESCRIPTION TIME*
716|5[4(3]2]1]0 (MAX.)
Clear Display | 0 {0 |0 [0 [0 [0]0]|0]0]|1 [Clears entire display and returns the cursor to home 1.64ms
position ( address 0 ).
Return Home | 0 [ 0 | O | O | O | O [0 ] 0|1 |x |Return the cursor to the home position. Also returns the| 1.64ms
display being shifted to the original position. DD RAM
contents remain unchanged.
Entry mode Set cursor move direct and specifies display shift. These| 40us
set I operations are performed during data rite/read. For
010|010 ]0|0O]0]| 1]/ S [normal operation, set S to zero. /D=1 : increment ;
D 0 :decrement ;S=1 : accompanies display shift when
data is written, for normal operation, set to zero.
Display Set ON/OFF all display(D).cursor ON/OFF(C), and 40ps
ON/OFF 010|010 ]0|0]1]|D]C|B [blinkof cursor position character(B). D=1: ON display:
control 0:0FF display. C=1: ON cursor;0: OFF cursor. B=1:
ON blink cursor; 0: OFF blink cursor.
Cursor or S|R Move the cursor and shift the display without changing | 40us
Display 0100001 /] /|x]|x |DDRAM contents. S/C=1: Display shift; 0:Cursor
shift C|L move. R'L=1: shift to right; 0: shift to left.
Function Set the interface data length (DL). Number of display 40us
Set OlO0(0]0O] 1 |D|[{N|F]| x| x |lines(N)and character font (F). DL=1: 8 bits; 0:4 bits.
L N=1:2 lines; 0: 1 lines. F=1: 5x10 dots; 0: 5x7 dots.
SetCGRAM | 0 |0 |0 |1 ACG Set CG RAM address. CG RAM data is sent and 401 s
address received after this setting.
SetDDRAM | 0 | 0 | 1 ADD Set DD RAM address. DD RAM data is sent and 40us
address received after this setting
Read busy Reads Busy Flag (BF) indicating internal operation is 1l us
flag & 011 |B AC being performed and reads address counter contents.
address F BF=1: internally operating. 0: can accept instruction
Write Datato| | | 0 WRITE DATA Write data into DD RAM or CG RAM. 40ps
CG/DDRAM
Read Datafor| 1 | | READ DATA Read data from DD RAM or CG RAM 40us
CG/DDRAM
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Text LCD Timer

Write Operation

Read Operation

| E RS F
tAS taAs
R/W ™ R/W A .,
PWEH ~— iEF PWEH [ EF
E A N as E A i e
?—— e LDEW tDHR F_ tDDR tDHR
DBO—-DBY ] DBO—-DB7?
- LCYCE - - LCYCE
Item Symbol Limit (Min.) Limit (Max.) Unit
Enable Cycle Time tCYCE 1000 -~ ns
Enable Pules Width ( High level ) PWEH 450 -- ns
Enable Rise/Fall Time tERtEF -- 25 ns
Address Set-Up Time { RS.R/'W.E ) LAS 100 -- ns
Address Hole Time tAH 10 -- ns
Data Set-Up Time tDSW 100 -~ ns
Data Delay Time iDDR -- 190 ns
Data Hold Time tDHR 20 -- ns

11




Busy check

Rr= 88— bit busy flag checlc tirming

R’R.SW / ‘\\

- TN N TN TN TN
Internal | Internal Operation ] ﬁ
DB7 Busy Busy No Busy < Data >

Instruction Write I Flag check | Flag cocheck | Flag ohecolk | Instruction Write

Rrs 4—Pbit busy checlk timing
E w /_\_/_\—

Internal | Internal Operation |
ey << I " 5 <>
Instruction Write | Flag check | Flag checlk | Instruction Write
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Text LCD Function List(1)

O init_led()

LCD#= 41t » X T LCDM#EH 2 N ~ TR BE S XK
0 write_com(unsigned char c)

ML BCH s T3 B
0 write_data(unsigned char c)

HHECH » TR E
[0 print(char line, char *str)

:t&LCD,F Z o *strer ALCDY s line# iz & & 4 vR— {7
[0 prlinel(char x, char w)

LCD7 7 » #F ~WHF &% - FaXizi
0 prline2(char x, char w)

LCD# 3 » #F ~WE &% = (Fxizi




Text LCD Function List(2)

O O 0O 0O 0O 0O

clear(void)

7' LCD

home(void)
PR L R R
setCursor(char index)

R EFETE
shiftDisplayLeft(void)

= # Display
shiftDisplayRight(void)
+ # Display
pf4h(unsigned int value)
H-F i S hex T i > LCD 4
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Development Flow

Embedded Software Side int main(void)

Connect the EVB
and the IOB

Programming
Bootup

STM32F10x

RCC Configure

GPIO Configure

LCD Initial

{

}

#ifdef DEBUG
debug();
#tendif

/* System clocks configuration
RCC_Configuration();

/* GPIO configuration ---------

GPIO_Configuration();

/* ¥R LCD i */
init_lcd();

clear();

while(1)

{
print(1, "Hello World!!");
delay(10000);

}
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Configure RCC

I oid RCC_Configuration(void)

RCC FwLib Functions List

Function name Description

RCC_Delnit Resets the RCC clock configuration to the default reset state.

RCC_HSEConfig Configures the External High Speed oscillatar (HSE).

RCC_WaitForHSEStartUp Waits for HSE start-up.

RCC_HCLKConfig Configures the AHB clock (HCLK).

RCC_PCLK1Config Configures the Low Speed APB clock (PCLK1).

RCC_PCLE2Config Configures the High Speed APB clock (PCLK2)

RCC_PLLConfig Configures the PLL clock source and multiplication factor,

RCC_PLLCmd Enables or disables the PLL.

RCC_SYSCLKConfig Configures the system clock (SYSCLK).

Enables or disables the High Speed APB (APEZ) peripheral

RCC_APBZPeriphClockCmd
clock.

{
/* RCC system reset(for debug purpose) */

RCC_DeInit();

/* Enable HSE */

RCC_HSEConfig(RCC_HSE_ON);

/* Wait till HSE is ready */

HSEStartUpStatus = RCC_WaitForHSEStartUp();

if(HSEStartUpStatus == SUCCESS) {
/* Enable Prefetch Buffer */
FLASH_PrefetchBufferCmd(FLASH_PrefetchBuffer_Enable);
/* Flash 2 wait state */
FLASH_SetLatency(FLASH_Latency _2);
/* HCLK = SYSCLK */
RCC_HCLKConfig(RCC_SYSCLK_Div1);
/* PCLK2 = HCLK */
RCC_PCLK2Config(RCC_HCLK_Div1);
/* PCLK1 = HCLK/2 */
RCC_PCLK1Config(RCC_HCLK_Div2);
/* ADCCLK = PCLK2/4 */
RCC_ADCCLKConfig(RCC_PCLK2_Div4);
/* PLLCLK = 8MHz * 7 = 56 MHz */
RCC_PLLConfig(RCC_PLLSource_HSE_Divl, RCC_PLLMul_7);
/* Enable PLL */
RCC_PLLCmd(ENABLE);
/* Wait till PLL is ready */
while(RCC_GetFlagStatus(RCC_FLAG_PLLRDY) == RESET) { }
/* Select PLL as system clock source */
RCC_SYSCLKConfig(RCC_SYSCLKSource_PLLCLK);
/* Wait till PLL is used as system clock source */
while(RCC_GetSYSCLKSource() != oxe8) { }

}
/* Enable peripheral clocks -----------------mmoommoo */

/* Enable GPIOC clock */
RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOC, ENABLE);

}




Configure GPIO

Function name

Description

GPIO_Dalnit

Resets the GPIOx peripheral registers to their default reset values.

GPIO_AFIODelnit

Resets the Alternate Functions (remap, event control and EXTI
configuration) registers to their defaull resel values.

GPIO_Init

GPIO_Structinit

Initializes the GPIOx peripheral according to the specified parameters
in the GPIO_InitStruct.

Fills each GPIO_InitStruct member with its default value,

GPIO_ReadinputDataBit

Reads the specified input port pin

GPIO_ReadinputData
GPIO_ReadOutputDataBit

Reads the specified GPIO input data port
Reads the specified output data port bit

GPIO_ReadOuiputData

Reads the specified GPIO output data port

GPIO_SetBits Sets the selected data port bits
GPIO_ResetBits Clears the selected data port bits
GPIC_wWriteBit Sets or clears the selected data port bit
GPIO_Write ‘Writes data to the specified GPIO data port

GPIO_PinLockConfig

Locks GPIO Pins configuration registers

GPIO_EventOutputConfig

Selects the GPIO pin used as Event output,

GPIO_EventOutputCmd

Enables or disables the Event Output.

GPIO_PinRemapConfig

Changes the mapping of the specified pin.

GPIO_EXTILineConfig

Selects the GPIO pin used as EXTI Line.

void GPIO_Configuration(void)

{
GPIO_InitTypeDef GPIO_InitStructure;

/* Configure I0 connected to GPIQC **¥¥ddkkkdkkkskxxkddk/

= GPIO Pin_@ | GPIO_Pin_1 | GPIO Pin_2
| GPIO Pin_3 | GPIO _Pin_4 | GPIO_Pin_5
| GPIO Pin_6 | GPIO Pin_7 | GPIO_Pin_8
| GPIO _Pin_9 | GPIO Pin_10 ;
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_ Out_PP;
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz;

GPIO_InitStructure.GPIO_Pin

GPIO_Init(GPIOC, &GPIO_InitStructure);

17
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FREE 418 TR RS AR a8 BB 75 5E
VCG5Y CON2.11 VCG5Y CON1.36
GND CON2.12 GND CON1.35
LCD_DO CON2.16 PCO CON1.24
. LGD_D1 CON2.15 PC1 CON1.25
g LCD_D2 CON2.14 PC2 CON1.26
g LCD_D3 CONZ2.13 PC3 CON1.27
= pmn LCD_D4 CON2.10 PC4 CON2.8
?‘mé' LCD_D5 CON2.9 PC5 CON2.9
O mmc LCD_D6 CON2.8 PC6 CON3.24
gmi LCD_D7 CON2.7 PCT CON3.25
- 1 LCD_EN CON2.17 PC8 CON3.26
7, LCD_RS CON2.19 PCY CON3.27
= LCD_R/W CONZ2.18 PC10 CON4.3

':fl 3': PAOWKUF/US ART2_CTS/ ADC_INOTIM2_CHI_ETRTIMS_CHL/TIME_ETR PCIS/OSCI2_OUT %ﬁ%ﬁ_ﬁﬁ
P3| PALUSART2 RTS/ADC_INLTIMI_CH2 PCI4/OSCIZIN |memr™ -
FAr5T| PAYLSARTZ, TTX/ADC_TN2TIM2_CHI PCLYTAMPER-RTC ——pmr

FAd .m PA3/ LSART7 F.!(ADE IN3TIM2, EH4 PCIZUARTS_TR/SDIO_CK |=1o——=r

FAZ a1 PA4/SPIL \SSLSART'J _CE/ADC T4 BCLL/UART4_RX/SDIO_D3 I PCio

Fae 47 | DAS/SHI _SCK/ADC_INS PCIVUARTY_TX/SDIO D2 f—r—pemr— | TW
A av| PAG/SEI “MISOTIME_BKIN/ADC_INGTIMI_CHI PCOTIME_THASDIO_D1 f—e—rer rs
Far 17| PATISEIL “MOSETIME_ CHINADC_INTTIMI_ CH2 PCRTIME_CHI/SDIO_DD e en
SRR PAS/USARTI 'I:E(.T[MI _CHL/ MOO PCT/1253_MCK/TIME_ “CHY SDI0_D7T W DB7
AT Tz | PA%LSARTI _TX/TIMI_CHZ PCB/252_ MCK TIME_ _CHUSDIO_DE f—r—pr— DB6
Al T PALO/USARTT_RXTIMT_CHI PCS/ADC 15 = DB5
A To| PALL/USARTI_CTS/CANRX/ USEDM (2)TIMI_CHY PCHADC_INL4 f—o—pee— DB4
Al 1| PAL2/ USARTI_RTS/CANTX/ USBDP (2VTIMI_ETR PCVADC_INL3 fsemo e DB3
Pala 103 | FAI}_JTMS—S\’«-:DAT Fﬂ':ADC_R\Ell ﬁ DB2
PALS 110 | PALMITCR-SWCLK PCLADCINIL f——p=r— | DB 1
—————— PAIS/ITDISPII_NSSI283_WS pevanc_mio E22—PEY | DBRO
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<..\TextLCD\E1l>

<project> H17 B Project &

<source=> FE A T8

<include> o] LA

<library> FrzV

<image> SR R E B
<..\TextLCD\E1\image>

Lab.dfu S el 1| A

<..\TextLCD\El1l\source>

hw_config.c

T =

lcd_func.c

Text LCD [ =4
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1] MIAT_STM32_user_manual V1.00.pdf
2] STM32F10xxx reference manual.pdf
3] STM32F103XX firmware library.pdf

(4] LMC-SSC2D16-01 Serial USER MANUAL(Text LCD
datasheet)
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