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Internal details
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Connector pinout

U3 (CS1) - H1 Pin 1
U3 (CS2) - VSS
U3 (CS3) - H1 Pin 3

U4 (CS1) - VDD
U4 (CS2) - H1 Pin 2
U4 (CS3) - H1 Pin 3

Notes: Dimensions in mm
Active display area 85 x 32 mm
Chipset HD61202 / HD61203
CS1 CS2 CS3 see HD61202/3 datasheet
VCC 3.3 to 5 Volt
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;***	Driver program for MG1206E4-SGL 128x64 graphics display
;***	Target: AT90S2313 at 4Mhz speed
;***	Author: Serasidis Vasilis
;***	Date  : 29-07-2001
;***	Email : info@serasidis.gr
;***	web site: http://www.serasidis.gr
;*** 	Delay40us - Delay 40 us 
;*** 	Delay100us - Delay 100 us
;*** 	Delay4ms - Delay 4ms
;*** 	NOTE : ALL DELAYS ARE CALCULATED FOR A 4MhZ CRYSTAL
;
;2005/11/10
;***	Modified by Augusto Duro to control a LCM87 128 x 48 Display
;***	Code modified for AT90S8515
;***	aduro@oniduo.pt
;
;Program memory usage:
;Code             :  157 words
;Constants (dw/db):  512 words
;Total            :  669 words

.Include "8515def.INC"
.list
;***** register variables **************************************
.def	Pointer		=r0		;Used as a destination for Z pointer
.def    T_REG_1		=r19	;General use working register
.def	XCOUNT		=r20	;
.def	RTimer1		=r21	;Used for timming purposes
.def	RTimer2		=r22	;Used for timming purposes
.equ	TXD			=0		;TXD pin
.equ	RXD			=1		;RXD Pin
.equ	LCD_L		=2		;LCD CS1 selects left side  PortD D2----> Lcd CS1 PIN connected to PD2
.equ	LCD_R		=3		;LCD CS2 selects right side PortD D3----> Lcd CS2 PIN connected to PD3
.equ	LCD_DI		=4		;LCD Data / instruction     PortD D4----> Lcd D/I PIN connected to PD4
.equ	LCD_RW		=5		;LCD Read / Write           PortD D5----> Lcd R/W PIN connected to PD5
.equ	LCD_EN		=6		;LCD EN pin                 PortD D6----> Lcd EN  PIN connected to PD6
.equ	LCD_CS3		=7		;LCD CS3                    PortD D7----> Lcd CS3 PIN connected to PD7
.equ	LCD_PAGE_0	=0xB8
.equ	LCD_X_POS	=0x40
.equ	LCD_Y_POS	=0xC0
.equ	LCD_ON		=0x3F
.equ	LCD_OFF		=0x3E
;*************************** INIT VARS ****************
reset:
LDI	    T_REG_1,low(RAMEND)	;Setup buffers and pointers
OUT	    SPL,T_REG_1			;Init Stack Pointer		
LDI	    T_REG_1,high(RAMEND);Setup buffers and pointers
OUT	    SPH,T_REG_1			;Init Stack Pointer		
LDI	    T_REG_1,0x00       	;PORTB Low
OUT	    PORTB,T_REG_1
LDI	    T_REG_1,0xFF       	;Make port B PINS all Outputs
OUT	    DDRB,T_REG_1
LDI	    T_REG_1,0x0C   		;PortD Low except CS1,CS2
OUT	    PORTD,T_REG_1
LDI	    T_REG_1,0xFF      	;Make port D PIN all Outputs
OUT	    DDRD,T_REG_1
;*******************************************************
RCALL	LCD_INIT
RCALL	Delay_4ms
CLR	XCOUNT
LDI 	ZH,high(msg*2)
LDI 	ZL,low(msg*2)		;Init Z-pointer

LDI	T_REG_1, LCD_PAGE_0
RCALL	LCD_CMD_LR
RCALL	LCD_LEFT
RCALL	Fill_Display
RCALL	LCD_RIGHT
RCALL	Fill_Display

LDI	T_REG_1,LCD_PAGE_0+0x01
RCALL	LCD_CMD_LR
RCALL	LCD_LEFT
RCALL	Fill_Display
RCALL	LCD_RIGHT
RCALL	Fill_Display

LDI	T_REG_1,LCD_PAGE_0+0x02
RCALL	LCD_CMD_LR
RCALL	LCD_LEFT
RCALL	Fill_Display
RCALL	LCD_RIGHT
RCALL	Fill_Display

LDI	T_REG_1,LCD_PAGE_0+0x03
RCALL	LCD_CMD_LR
RCALL	LCD_LEFT
RCALL	Fill_Display
RCALL	LCD_RIGHT
RCALL	Fill_Display

LDI	T_REG_1,LCD_PAGE_0+0x04
RCALL	LCD_CMD_LR
RCALL	LCD_LEFT
RCALL	Fill_Display
RCALL	LCD_RIGHT
RCALL	Fill_Display

LDI	T_REG_1,LCD_PAGE_0+0x05
RCALL	LCD_CMD_LR
RCALL	LCD_LEFT
RCALL	Fill_Display
RCALL	LCD_RIGHT
RCALL	Fill_Display
CLR		T_REG_1

LDI	    T_REG_1,LCD_PAGE_0+0x06
RCALL	LCD_CMD_LR
RCALL	LCD_LEFT
RCALL	Fill_Display
RCALL	LCD_RIGHT
RCALL	Fill_Display

LDI	    T_REG_1,LCD_PAGE_0+0x07
RCALL	LCD_CMD_LR
RCALL	LCD_LEFT
RCALL	Fill_Display
RCALL	LCD_RIGHT
RCALL	Fill_Display

SCROLL_V:
CLR		XCOUNT
RCALL	LONGDELAY
RCALL	LONGDELAY
RCALL	LONGDELAY
RCALL	LONGDELAY
RCALL	LONGDELAY

SCROLL_V_1:
RCALL	LONGDELAY
CPI	    XCOUNT,0x40
BREQ	ENDLESS_LOOP
INC	    XCOUNT
LDI		T_REG_1,LCD_Y_POS
ADD		T_REG_1,XCOUNT
ORI		T_REG_1,0xC0
RCALL	LCD_CMD_L
NEG		T_REG_1
ANDI	T_REG_1,0x3F
ORI		T_REG_1,0xC0
RCALL	LCD_CMD_R
RJMP	SCROLL_V_1
		
ENDLESS_LOOP:
LDI		T_REG_1,0x00
OUT		PORTB,T_REG_1
ENDLESS_LOOP_1:
RJMP	ENDLESS_LOOP_1
;****************************************************************
Fill_Display:
LPM  			    	;Get next character from ROM
MOV 	T_REG_1,R0 
CPI	    XCOUNT,$40		;See if at end of message
BREQ	Fill_Display_1	;If so, do next message
;RCALL	LCDWAIT 		;Check if LCD busy not used here
RCALL 	LCD_RAM
ADIW 	ZL,1
INC	    XCOUNT
RJMP 	Fill_Display
Fill_Display_1:
CLR	    XCOUNT
RET
;********************************************************************
LCD_LEFT:
SBI	    PORTD,LCD_R	;Disable the CS2 (RIGHT) of the display
CBI		PORTD,LCD_L	;Enable  the CS1 (LEFT)  of the display 
RET
LCD_RIGHT:	
SBI	    PORTD,LCD_L	;Disable the CS1 (LEFT) of the display
CBI 	PORTD,LCD_R	;Enable  the CS2 (RIGHT) of the display
RET
;*********************************************************************
LCD_WAIT:
LDI	    T_REG_1,0x00	    ;Make PORTB all inputs
OUT	    DDRB,T_REG_1
SBI	    PORTD,LCD_RW    	;Set r/w PIN to read
CBI	    PORTD,LCD_DI    	;Set register select to command
LCD_WAIT_1:
RCALL	LCD_STROBE
IN	    T_REG_1,PIND	    ;Read busy flag
SBRC	T_REG_1,7		    ;Loop until done
RJMP	LCD_WAIT_1
LDI	    T_REG_1,0xFF	    ;Make PORTB all OUTputs
OUT	    DDRB,T_REG_1
RET
;****************************** INIT LCD *****************************
LCD_INIT:
RCALL	LongDelay
LDI     T_REG_1,LCD_Y_POS	;Display start line = 0 (0-63)
RCALL	LCD_CMD_LR
RCALL   Delay_4ms
LDI     T_REG_1,LCD_X_POS  	;Set address = 0 (0-63)
RCALL	LCD_CMD_LR
RCALL	Delay_4ms
LDI     T_REG_1,LCD_PAGE_0	;Set page = 0 (0-7)
RCALL	LCD_CMD_LR
RCALL	Delay_4ms
LDI     T_REG_1,LCD_ON		;Display ON
RCALL	LCD_CMD_LR
RET       
;********************************************************************
LCD_RAM:
OUT     PORTB,T_REG_1
CBI     PortD,LCD_RW
SBI     PortD,LCD_DI
RCALL   LCD_STROBE
RET
;********************************************************************
LCD_CMD_L:
OUT     PORTB,T_REG_1
CBI     PortD,LCD_L
SBI     PortD,LCD_R
RJMP	LCD_CMD
LCD_CMD_R:
OUT     PORTB,T_REG_1
SBI     PortD,LCD_L
CBI     PortD,LCD_R
RJMP	LCD_CMD
LCD_CMD_LR:
OUT     PORTB,T_REG_1
CBI     PortD,LCD_L
CBI     PortD,LCD_R
LCD_CMD:
CBI     PortD,LCD_RW
CBI     PortD,LCD_DI
RCALL   LCD_STROBE
SBI     PortD,LCD_L
SBI     PortD,LCD_R
RCALL	Delay_4ms

RET
;********************************************************************
LCD_STROBE:
SBI     PortD,LCD_CS3 
SBI     PortD,LCD_EN
CBI     PortD,LCD_EN
CBI     PortD,LCD_CS3
RET
;*********************************************************************
Delay40us:
LDI     r21,$40
Loop3:   
DEC     r21
BRNE    loop3 
RET
;*********************************************************************
Delay100us:
LDI     r21,$88
Loop:    
DEC     r21
BRNE    loop 
RET
;*********************************************************************
Delay_4ms:
LDI     r22,0x1C
Delay_4ms_1:   
LDI     r21,0x00
Delay_4ms_2:   
DEC     r21
BRNE    Delay_4ms_2 
DEC     r22
BRNE    Delay_4ms_1
RET
;*********************************************************************
LongDelay:
LDI     T_REG_1,15
Longdelay_Loop:
RCALL   delay_4ms
DEC     T_REG_1
BRNE    LongDelay_Loop
RET

msg: 
.DB 248,254,6,3,3,195,195,199,206,196,0,0,248,248,48,24
.DB 24,0,48,184,152,216,216,248,240,0,0,248,248,48,24,24
.DB 56,240,224,0,0,255,255,48,24,24,24,248,240,0,0,251
.DB 251,0,0,224,240,56,24,24,56,48,0,0,0,0,0,0
.DB 255,255,0,0,0,0,0,0,0,0,248,254,6,3,3,3
.DB 3,7,14,4,0,0,255,255,3,3,3,3,3,6,254,248
.DB 0,0,0,0,0,0,0,0,0,0,248,252,252,252,252,252
.DB 252,252,252,252,252,236,236,68,172,172,172,172,164,252,252,248
.DB 1,7,6,12,12,12,12,14,7,3,192,0,15,15,0,0
.DB 64,0,199,15,13,12,12,7,15,8,0,63,63,6,12,12
.DB 14,7,3,0,0,15,15,0,0,0,0,15,15,192,0,15
.DB 15,0,0,195,7,14,12,12,14,6,0,0,0,0,0,0
.DB 15,15,12,12,12,12,12,140,128,128,129,7,6,12,12,12
.DB 12,14,7,2,0,0,143,143,140,140,140,140,12,6,7,1
.DB 128,0,0,0,0,0,128,0,0,0,255,127,127,127,127,127
.DB 127,127,7,255,255,251,251,42,201,235,235,203,43,239,31,255
.DB 3,12,48,14,1,14,48,12,3,0,63,2,1,1,62,0
.DB 63,1,63,33,0,30,37,37,37,22,0,0,0,0,30,33
.DB 33,33,30,0,63,1,1,1,62,0,0,0,0,63,18,33
.DB 33,30,0,63,0,31,32,32,16,63,0,30,37,37,37,22
.DB 0,0,0,0,0,0,127,81,76,66,66,67,67,67,67,67
.DB 50,10,6,0,38,41,73,70,64,64,88,100,37,25,0,0
.DB 8,105,30,8,62,73,8,0,0,0,255,193,95,223,195,223
.DB 223,95,223,255,255,235,239,171,106,234,106,106,171,255,254,255
.DB 8,4,254,0,0,0,4,130,66,34,28,0,236,18,18,18
.DB 236,0,0,0,0,8,144,96,144,8,0,0,0,0,96,88
.DB 68,254,64,0,236,18,18,18,236,0,0,0,0,240,8,8
.DB 144,254,0,240,8,8,8,240,8,254,8,0,144,40,40,72
.DB 144,0,0,0,0,0,0,224,16,30,51,193,129,99,30,0
.DB 0,0,0,0,2,254,2,254,2,254,136,120,0,0,0,0
.DB 32,192,192,36,20,12,56,0,0,0,255,120,183,239,239,239
.DB 239,183,120,255,255,253,253,141,117,124,125,117,141,255,255,255
.DB 0,0,1,0,0,0,1,1,1,1,1,0,0,193,193,1
.DB 0,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0
.DB 0,1,0,0,0,129,193,193,0,0,128,192,64,64,193,129
.DB 0,1,0,128,193,193,1,0,0,1,129,192,192,1,1,1
.DB 0,0,0,0,0,0,0,32,225,1,193,96,131,4,4,0
.DB 0,0,0,0,0,129,192,65,66,67,196,128,0,0,0,2
.DB 33,224,32,225,32,224,0,0,0,0,255,252,251,247,247,247
.DB 247,251,252,255,255,255,255,227,93,97,93,89,229,255,255,255
.DB 0,0,50,121,77,69,127,126,0,62,127,65,34,127,127,0
.DB 63,127,64,32,127,127,0,127,127,1,1,0,62,127,65,65
.DB 127,62,0,24,22,17,127,127,16,0,59,127,68,68,127,59
.DB 0,24,22,17,127,127,16,0,24,22,17,127,127,16,0,0
.DB 0,0,0,0,0,0,0,0,0,7,64,64,63,20,18,18
.DB 12,0,0,0,20,23,20,16,16,16,20,23,20,0,0,0
.DB 0,63,0,63,0,63,64,224,64,0,15,31,31,31,31,31
.DB 31,31,31,31,31,23,23,20,19,23,23,19,20,31,31,15
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.DB 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0


