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ABSTRACT

This project presents the Multifunction Remote Control Duplicator. It consists of 2 parts, part one is
a signal receiver from prototype remote control. Part two is a signal transmitter, This project is based on
infrared signal transceiver and microcontroller. The user can use Multifunction Remote Control Duplicator to
receive signal from any prototype remote control then decode and retain their codes by microcontroller. The
desired functions are actually same as a prototype remote control. Many types of remote control can be used

for duplicating and applying
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#1519% 2.1 Some of the material for LED device

Material Band Gap Energy Emission (nm) Transition Type
Ge 0.66 1880 Indirect
Si 1.09 1140 Indirect
GaAs 1.43 910 Direct
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Material Band Gap Energy Emission (nm) Transition Type
Gap 2.24 560 Indirect
GaAs60P40 1.91 650 Direct
AlSb 0.60 775 Indirect
InSh 0.18 6900 Direct
SiC 22-3.0 563.413 Indirect
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TEEEEITEILSILEBBLIITRITRIRLGITREILLLILLLSBR55%85%5%%
;PROJECT: MULTIFUNCTION REMOTE CONTROL DUPLICATOR
AR IR R E L R R R R R R R R R R TR T R LT
; Define Porté&Pin Name
e
KPAD ROWO BIT P2.0
KPAD_ROW1 BIT P2.1
KPAD ROW2 BIT P2.2
KPAD_ROW3 BIT P2.3
KPAD COLZ BIT P2.4
KPAD COL1 - BIT P2.5
KPAD COLQ BIT P2.6
LCD _EN BIT P3.0
LCD_RS BIT P3.1
TX IR SIGNAL BIT P3.2
RX IR SIGNAL BIT P3.3
SDA BIT P3.4
SCL BIT P3.5
g
;: Define User Register
KPAD DATA EQU 020H
LCD ADDR EQU 0z21H
LCD DATA EQU 022H
COUNT_DATA EQU 0234
BUFF EQU 024H
REPEAT EQU 025H
DIGIT 1 EQU 026H
DIGIT 2 EQU 027H
SUB EQU 028H
FLAG EQU 02AH
I2C_ACK BIT FLAG.O
FUNC BIT FLAG.2
SEL_SEND BIT FLAG.3
DIGIT CHK BIT FLAG.4
TEM SPA BIT FLAG.5
EEP DATA EQU 02BH
EEP AL EQU 02CH
EEP_AH EQU 02DH
I2C _ADDR EQU 02EH
I12C_DATA EQU 02FH
EEPROM ID EQU 10100000B ; Define I12C Slave Address
; Main Program.
ORG 0000H
MOV P2, #0FFH
MOV P1, #000H
CLR LCD EN
CLR LCD_RS
CLR TX TR SIGNAL

BUFF_INIT: MOV RO, #0FFH 1256 00
. ;126 00



LOOP BUFF_INIT:

MAIN:

FIRST FUNC:

NEXT FUNC:

SELECT2:

SEL 4:

SEL 5:

SEL 11:

RX_MSG:

MOV
DJINZ
MOV

ACALL

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL

MOV
ACALL
CJINE
CLR
SETB
SJIMP
MOV
ACALL
CJNE
SETB

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL

MOV
ACALL
CJNE
CLR
AJMP
MOV
ACALL
CJINE
SETB
AJMP
MOV
ACALL
CJINE
SJIMP

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL

@RO, #00 7. :
RO, LOOP_BUFF_INIT ;001 00
TMOD, #00000001B ;Timer0 16 bit

INIT LCD

LCD_ADDR, #000H

"SET_ADDR_LCD

DPTR, #DSPL_SELFUNC
WRLINE LCD
LCD_ADDR, #040H

SET ADDR_LCD

DPTR, #DSPL_SELFUNC2
WRLINE_LCD

R1, #01H
CHK_KEY

A, #00H, NEXT FUNC
FUNC

SEL_SEND

RX_MSG

R1, #02H

CHK_KEY

A, #00H, FIRST FUNC
FUNC

LCD_ADDR, #000H
SET_ADDR_LCD
DPTR, #DSPL_TEST
WRLINE_LCD
LCD_ADDR, #040H
SET_ADDR_LCD
DPTR, #DSPL_SELECT
WRLINE_LCD

R1,#01H
CHK_KEY

A, #00H, SEL 5
SEL_SEND
AIR

R1, #02H
CHK_KEY

A, #00H, SEL_11
SEL_SEND
SEL_POS

R1, #0AH
CHK_KEY

A, #00H, SEL_4
BUFF_INIT

LCD_ADDR, #000H
SET ADDR_LCD
DPTR, #DSPL_PRESS
WRLINE LCD
LCD_ADDR, #040H
SET_ADDR_LCD
DPTR, #DSPL_PRESS2
WRLINE LCD



JB RX_IR_SIGNAL,S

ACALL SAVE IR SIGNAL
TEST MSG: MOV LCD_ADDR, #000H
ACALL SET ADDR_LCD
MoV DPTR, #DSPL_TEST
ACALL WRLINE LCD
MOV LCD_ADDR, #040H
ACALL SET_ADDR_LCD
MoV DPTR, #DSPL_TEST2
ACALL WRLINE_ LCD
TEST: MOV R1, #01H
ACALL CHK_KEY
CJINE A, #00H, TEST2
INC COUNT_DATA
AJMP TEST IR _SIGNAL
TEST2: MOV R1, #02H
ACALL CHK_KEY
CJINE A, #00H, SEL_12
SJIMP SELECT
SEL_12: MOV R1, #0AH
ACALL CHK_KEY
CJINE A, #00H, TEST
AJMP BUFF INIT
SELECT: MOV LCD_ADDR, #000H
ACALL SET ADDR LCD
MOV DPTR, #DSPL_TEST
ACALL WRLINE_LCD
MOV LCD ADDR, #040H
ACALL SET ADDR LCD
MOV DPTR, #DSPL_SELECT
ACALL WRLINE LCD
SEL 1: MOV R1, #01H
ACALL CHK_KEY
CJINE A, #00H,SEL 2
AJMP AIR
SEL_2: MOV R1, #02H
ACALL CHK_KEY
CJINE A, #00H,SEL 13
AJMP SEL_POS
SEL_13: MOV R1, #0AH
ACALL CHK_KEY
CJINE A, #00H,SEL 1
SJIMP TEST_ MSG

S

AIR: MOV LCD_ADDR, #000H
ACALL SET ADDR LCD
MOV DPTR, #DSPL_AIR
ACALL WRLINE LCD
MOV LCD ADDR, #040H
ACALL SET_ADDR_LCD
MOV DPTR, #DSPL_AIRZ

ACALL WRLINE LCD



SEL_3:

SEL_6:

SEL_14:

SEL_15:

TEMP:

TEMP_O:

TEMP 1:

TEMP_2:

TEMP_3:

TEMP 4:

TEMP_ 5:

TEMP_6:

MOV
ACALL
CJNE
CLR
SJMP
MOV
ACALL
CJINE
AJMP
MOV
ACALL
CJINE
SETB
AJMP
MOV
ACALL
CJINE
SJMP

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL

MOV
ACALL
ACALL
CLR

MOV
ACALL
CJINE
MOV
SJMP
MOV
ACALL
CJINE
SJMP
MOV
ACALL
CJNE
SJMP
MOV
ACALL
CJINE
SJMP
MOV
ACALL
CJINE
SJMP
MOV
ACALL
CJINE
SJIMP
MOV
ACALL

R1, #01H
CHK_KEY

A, #00H, SEL_6
TEM SPA

TEMP

R1, #02H
CHK_KEY

A, $00H, SEL_14
POWER

R1, #03H
CHK_KEY

A, #00H, SEL_15
TEM_SPA
SPARE

R1, #0AH
CHK_KEY

A, $00H, SEL_3
SELECT

LCD_ADDR, #000H
SET_ADDR_LCD
DPTR, #DSPL_TEMP
WRLINE LCD
LCD_ADDR, #040H
SET ADDR_LCD
DPTR, #DSPL_TEMP2
WRLINE LCD

LCD_ADDR, #0CH
SET ADDR_LCD
LCD_BLINK
DIGIT CHK

R1, $0BH
CHK_KEY

A, #00H, TEMP 1
R1, $00H
SHOW_NUM
R1,#01H
CHK_KEY

A, #00H, TEMP_2
SHOW_NUM

R1, #02H
CHK_KEY

A, #00H, TEMP_3
SHOW_NUM

R1, #03H
CHK_KEY

A, #00H, TEMP 4
SHOW_NUM

R1, #04H

CHK KEY

A, #00H, TEMP_5
SHOW _NUM

R1, #05H
CHK_KEY

A, #00H, TEMP_6
SHOW_NUM

R1, #06H

CHK KEY



TEMP 7:

TEMP_8:

TEMP_9:

SEL_16:

SHOW_NUM:

SEL 22:

INVALID:

CJINE
SIMP
MOV
ACALL
CJNE
SJMP
MOV
ACALL
CJINE
SJMP
MOV
ACALL
CJNE
SJMP
MOV
ACALL
CJNE
AJMP

MOV
MOV
MovC
MOV
ACALL
JB
MOV
SETB
ACALL
ACALL
SJMP
MOV

MOV
SWAP
ADD
MOV
MOV
MOV
MUL
MOV
MOV
CLR
SUBB
JB

CLR
SUBB
ADD
MOV
ANL
CJINE
MOV
MOV
AJMP
AJMP

MOV
ACALL
MOV
ACALL
MOV

A, #00H, TEMP 7
SHOW NUM
R1,#07H
CHK_KEY

A, #00H, TEMP_8
SHOW_NUM

R1, #08H
CHK_KEY

A, #00H, TEMP 9
SHOW_NUM

R1, #09H
CHK_KEY

B, #00H, SEL_16
SHOW_NUM

R1, #0AH
CEK_KEY

B, #00H, TEMP_0
AIR

A,R1

DPTR, #NUM
A, @QA+DPTR
LCD DATA,A
WRCHAR _LCD
DIGIT CHK,D 2
DIGIT 1,R1
DIGIT_CHK
DELAY 100ms
DELAY 100ms
TEMP 0
DIGIT_ 2,R1

A,DIGIT 1
A
A,DIGIT 2
DIGIT 2,A
A,DIGIT 1
B, #006H
AB

SUB, A
A,DIGIT_2
C

A,SUB

TEM SPA, SEL_22

C

A, #00FH

A, #0A0H

SUB,A

L, #0FCH

A, #ORCH, INVALID
EEP_AH, SUB
EEP_ AL, #000H
TEMP_SAVE
SPRRE2

LCD ADDR, #000K
SET_ADDR_LCD
DPTR, #DSPL_INVA
WRLINE LCD

LCD ADDR, #040H



POWER:

SEL_17:

SEL 18:

SEL_19:

SPARE:

SPAREZ:

SPARE3:
SPARE4:

SPARES:
SPAREG6:

ACALL
MOV
ACALL

ACALL
ACALL
JB
AJMP

MOV
ACALL
MOV
ACALL
MoV
ACALL
MOV
ACALL

MoV
ACALL
CJNE
MOV
MOV
SJMP
MOV
ACALL
CJNE
MOV
MoV
SJMP
MOV
ACALL
CJNE
AJMP

MOV
ACALL
MoV
ACALL
MOV
ACALL
MOV
ACALL

MOV
ACALL
ACALL
CLR
AJMP
ADD
MOV
ANL
CJINE
SJMP
CJINE
SJIMP
CJNE
SJMP
CJNE
MOV
MoV

SET_ADDR_LCD
DPTR, #DSPL_INVA2
WRLINE_LCD

DELAY ls
DELAY 1s
TEM_SPA, SPARE
TEMP

LCD_ADDR, $000H
SET ADDR_LCD
DPTR, #DSPL_POW
WRLINE_LCD

LCD ADDR, #040H
SET_ADDR_LCD
DPTR, #DSPL_POW2
WRLINE_LCD

R1,#01H
CHK_KEY

A, #00H, SEL_18
EEP AH, #0FOH
EEP AL, #000H
TEMP_SAVE

R1, #02H
CHK_KEY

A, #00H, SEL_19
EEP_AH, #0F1H
EEP_AL, #000H
TEMP SAVE

R1, #0AH
CHK_KEY

A, #00H, SEL 17
ATR

LCD_ADDR, #000H
SET_ADDR_LCD
DPTR, #DSPL_SPA
WRLINE_LCD

LCD ADDR, #040H
SET_ADDR_LCD
DPTR, #DSPL_SPA2
WRLINE LCD

LCD ADDR, #09H
SET_ADDR_LCD
LCD BLINK
DIGIT CHK
TEMP 0

A, #0BOH

SUB, A

A, #0F0OH

A, #O0BOH, SPARE3
SPARES®

A, #0COH, SPARE4
SPARES

A, #0DOH, SPARES
SPARESG

A, #0EOH, SEL 23
EEP_AH,SUB

EEP AL, #000H



SJMP TEMP SAVE

SEL_23: AJMP INVALID
TEMP_SAVE: JB FUNC, TEMP_SEND

MOV LCD ADDR, #040H

ACALL SET_ADDR_LCD

MOV DPTR, #DSPL_SAVE

ACALL WRLINE_LCD

ACALL AIR SAVE

AJMP CONTINUE
TEMP_SEND: MOV LCD_ADDR, #040H

ACALL SET_ADDR_LCD

MOV DPTR, #DSPL_LOAD

ACALL WRLINE LCD

MOV R3, #007H

AJMP FUNC_SEND
SEL_POS: MoV LCD_ADDR, #000H

ACALL SET_ADDR_LCD

MOV DETR, #DSPL_SELPOS

ACALL WRLINE_LCD

MOV LCD_ADDR, #040E

ACALL SET_ADDR_LCD

MOV DPTR, #DSPL,_SELPOS2

ACALL WRLINE LCD

ACALL POSITION O
SEL_BUTTON: MOV LCD_ADDR, #000H

ACALL SET ADDR_LCD

MOV DETR, #DSPI, SELBUT

ACALL WRLINE LCD

MOV LCD_ADDR, #040H

ACALL SET_ADDR_LCD

MOV DETR, #DSPL_SELBUT2

ACALL WRLINE LCD
SEL_BUTTON2: ACALL BUTTON_1

JB FUNC, FUNC_SEND

ACALL SAVE_TO_EEP

SJMP CONTINUE
CONTINUE: MOV LCD_ADDR, #000H

ACALL SET_ADDR_LCD

MOV DPTR, #DSEL,_CON

ACALL WRLINE_LCD

MOV LCD_ADDR, #04CH

ACALL SET_ADDR_LCD

MOV DPTR, #DSPL_CON2

ACALL WRLINE_LCD
SAVE_NEXT: MOV R1, #01H

ACALL CHK_KEY

CJINE A, #00H, BACK_TO MAIN

CLR FUNC

AJMP RX MSG



BACK_TO MAIN: MOV R1, #02H
ACALL CHK KEY
CJINE A, #00H, SAVE_NEXT
AJMP MATN
FUNC_SEND: ACALL EEPROM_RD
MOV COUNT DATA, EEP_DATA
ING COUNT_DATA
MOV RO, 430H
LOOP SEND: INC EEP_AL
ACALL EEPROM_RD
MOV @RO,EEP DATA
INC RO B
MOV A, RO
CJINE A, COUNT_DATA, LOOP_SEND
AJMP TEST IR SIGNAL

; Subroutine for Set EEPROM Address

BUTTON 1: MOV R1,#01H
ACALL CHK_KEY
CJINE A, #00H, BUTTON 2
SJIMP SET ADDR
BUTTON 2: MOV R1,#02H
ACALL CHK_KEY
CJNE A, #00H, BUTTON_3
SJIMP SET_ADDR
BUTTON_3: MOV R1,#03H
ACALL CHK_KEY
CJINE A, #00H, BUTTON 4
SIMP SET_ADDR
BUTTON 4: MOV R1, #04H
ACALL CHK_KEY
CJNE A, $00H, BUTTON_5
SJIMP SET_ADDR
BUTTON 5: MOV R1, #05H
ACALL CHK_KEY
CJNE A, #00H, BUTTON_6
SJIMP SET ADDR
BUTTON 6: MOV R1, #06H
ACALL CHK_KEY
CJNE A, #00H, BUTTON 7
SJMP SET_ADDR
BUTTON 7: MOV R1, #07H
ACALL CHK _KEY
CJNE A, #00H, BUTTON 8
SJIMP SET_ADDR
BUTTON_8: MOV R1, $08H
ACALL CHK_KEY
CJNE A, #00H, BUTTON_9
SJMP SET_ADDR
BUTTON 9: MOV R1, #09H
ACALL CHK_KEY
CJNE A, #00H, BUTTON 0
SJMP SET_ADDR a
BUTTON O: MOV R1, #0BH
ACALL CHK_KEY
CJINE A, #00H, BUTTON 10
MOV R1, #00H



SJMP SET_ADDR

BUTTON 10: MOV R1, #0AH
ACALL CHK_KEY
CJINE A, #00H, BUTTON 1
AJMP SEL_POS
SET_ADDR: MOV REPEAT, R1
MOV A,EEP_AH
ANL B, #0F0H
ADD A,R1
MOV EEP_AH,A
MOV EEP_AL, #000H
RET :

POSITION 0: MOV R1, #OBH
ACALL CHK_KEY
CJINE A, #00H, POSITION 1
MoV R1, #00H
ACALL SET_POS
RET
POSITION 1: MOV R1,#01H
ACALL CHK KEY
CJINE A, #00H, POSITION 2
ACALL SET POS
RET
POSITION 2: MOV R1, #02H
ACALL CHK KEY
CJNE A, $00H, POSITION 3
ACALL SET POS
RET
POSITION 3: MOV R1, #03H
ACALL CHK_KEY
CJINE A, #00H, POSITION 4
ACALL SET POS
RET
POSITION 4: MOV R1, #04H
ACALL CHK_KEY
CJINE A, #00H, POSITION 5
ACALL SET_POS
RET
POSITION 5: MOV R1, #05H
ACALL CHK_KEY
CJNE A, #00H, POSITION 6
ACALL SET_POS
RET
POSITION 6: MOV R1, #06H
ACALL CHK_KEY
CJINE A, #00H, POSITION 7
ACALL SET_POS
: RET
POSITION 7: MOV R1, #07H
ACALL CHK KEY
CJINE A, #00H, POSITION 8
ACALL SET_POS
RET
POSITION 8: MOV R1, #08H
ACALL CHK KEY
CJINE R, #00H, POSITION_9

ACALL SET POS



RET

POSITION 9: - MoV R1, $09H
ACALL CHK_KEY
CJINE A, #00H, SEL_20
ACALL SET_POS
_ RET
SEL_20: MOV R1, #0AH
ACALL CHK_KEY
CJINE A, #00H, POSITION 0~
JB FUNC, SEL_21
AJMP SELECT
SEL,_21: AJMP SELECT?2
SET_POS: MOV a,R1
SWAP A
MOV EEP_AH,A
RET

SAVE TO EEP: MOV LCD_ADDR, #000H
ACALL SET_ADDR_LCD
MOV DPTR, #DSPL_SAVING
ACALL WRLINE_TLCD
MOV LCD_ADDR, #040H
ACALL SET ADDR_LCD
MoV DPTR, #DSPL_SAVING2
ACALL WRLINE_LCD
AIR SAVE: MoV EEP DATA,COUNT DATA
ACALL EEPROM_WR
MOV R5, #05H
ACALL DELAY VARIE
MOV RO, #30H
INC COUNT DATA
LOOP_SAVE: INC EEP_AL
MOV EEP DATA, @R0
ACALL EEPROM_WR
MOV R5, #05H
ACALL DELAY VARIE
INC RO
MOV A, RO
CJNE A, COUNT DATA, LOOP SAVE
DEC COUNT DATA
RET

EEPROM_RD: MOV I2C_ADDR, #EEPROM_ID
ACALL I2C_SLAVE
JB I2C_ACK,EEPROM RD EXIT
MOV I2C_DATA,EEP AH
ACALL I2C_DATA WR

MOV I2C DATA,EEP AL



ACALL I2C_DATA WR

MOV I2C_ADDR, #EEPROM ID+1

ACALIL 12C_SLAVE

ACALL I2C_DATA_RD

MOV EEP_DATA, I2C_DATA

ACALL I2C _NACK BIT

ACALL I2C STOP
EEPROM RD EXIT:  RET

EEPROM_WR: MOV 12C_ADDR, #EEPROM_ID
ACALL I2C_SLAVE
JB I2C_ACK, EEPROM WR_EXIT
MOV I2C_DATA,EEP_AH
ACALL I2C_DATA WR
MOV I2C_DATA,EEP_AL
ACALL I2C_DATA WR
MOV 12C_DATA, EEP_DATA
ACALL I2C_DATA WR
ACALL I2C_STOP

EEPROM WR_EXIT:  RET

r
TEST IR SIGNAL: MOV RO, #30H
TEST LOOP: MOV BUFF, @RO
SETB TX_IR SIGNAL
ACALL IR DELAY
INC RO
MOV A, RO
CJINE A,COUNT DATA, TEST LOOF2
SIMP END_TEST
TEST_LOOP2: MOV BUFF, @RO
CLR TX TR SIGNAL
ACALL IR DELAY
INC RO
MOV A,RO
CJNE A, COUNT DATA, TEST LOOP
SJMP END TEST
END TEST: DEC COUNT DATA
JB SEL_SEND, END_TEST4
DJNZ R3, TEST IR SIGNAL
AJMP ATR
END_TEST4: JB FUNC, END_TESTZ
AJMP TEST
END_TEST2: MOV R1, REPEAT
ACALL CHK_KEY
CJINE A, ¥OOH, END_TEST3

INC COUNT DATA



SIMP TEST IR SIGNAL
END TEST3: AJMP SEL -BUTTONZ

SAVE_IR SIGNAL: MOV RO, #30H
LOW_PULSE: ACALL INIT TIMER
i JNB RX IR SIGNAL,S$ )
CLR TRO
ACALL SAVE_TO_RAM
' ACALL INIT TIMER

END_CHECK: JB RX_IR SIGNAL, END_CHECK2
CLR TRO
ACALL SAVE_TO_RAM
SJMP LOW_PULSE

END CHECK2: JNB TFO, END_CHECK
SJIMP COMPLETE

COMPLETE: MOV COUNT DATA, RO
AJMP TEST_MSG

SAVE TO RAM: MOV A, THO ;error no more than 0.25mSec
MOV @RO, A
INC RO
RET

INIT TIMER: CLR TRO
CLR TFO
MoV THO, #000H
MOV TLO, #000H
SETB TRO
RET

I2C DATA WR: PUSH ACC
SETB I2C_ACK
MOV A, I2C DATA
MOV R5,#008 ; Set loop 8 times
I2C_DATA WR 1: RLC A
MOV SDA, C
ACALL I2C CLK
DJINZ R5,I2C_ DATA WR 1
SETB SDA
ACALL I2C DELAY
SETB 5CL
ACALL I2C DELAY
JB SDA, I12C_DATA_WR 2
CLR I2C ACK
I2C_DATA WR 2: CLR SCL
POP ACC
RET



I2C_DATA_RD: POSH ACC

CLR A

MOV R5, #008 ; Set loop 8 times
I2C _DATA RD_1: ACALL I2C_DELAY

SETB SCL

ACALL IZC_DELAY

MOV C,SDAa

RLC A

T CLR SCL

DJNZ R5,I2C_DATA RD 1

MOV 12C_DATA,A

PCP ACC

RET

I2C SLAVE: PUSH ACC
SETB I2C_ACK
MOV A, I2C_ADDR
ACALL I2C_START
MOV RS, #¥008 ; Set loop 8 times
I2C SLAVE 1: RLC A
MOV SDA,C
ACALL I2C_CLK
DJINZ R5,I2C_SLAVE 1
SETB SDA
ACALL I2C DELAY
SETB SCL
ACALL 12C_DELAY
JB SDA, I2C_SLAVE 2
CLR I2C_ACK
I2C SLAVE 2: CLR SCL
PCP ACC
RET

& e e o ek A+ A AL e L e o o ——————— ——

I2C_START: JNB SCL,I2C START 1 ; Check current SCL set?
CLR SCL
I2C START_1: SETB SDA
SETB SCL
ACALL I12C_DELAY
CLR SDA ; Clear SDA during SCL set
ACALL I2C DELAY
CLR SCL
RET
I2C_STOP: JNB SCL,IZC_STOP_l ; Check current SCL set?
CLR SCL
I2C STOP 1: CLR SDA
ACALL I2C DELAY
SETB SCL
ACALL I2C_DELAY
SETB SDA ; Set SDA during SCL set

RET



I2C CLK: ACALL I2C_DELAY ; Pulse SCL

SETB SCL
ACALL I2C_DELAY
CLR SCL
RET

I2C_ACK_BIT: CLR SDA
ACALL ~ I2C_DELAY
ACALL I2C_CLK
SETB SDA
RET

I2C_NACK BIT: SETB SDA
ACALL 12C_DELAY
ACALL I2C CLK
SETB SCL
RET

CHK_KEY: ACALL GET_KPAD
MOV A,KPAD DATA
XRL A,R1
RET

GET KPAD: MOV P2, #0FFH
MOV KPAD DATA, #0
CHK_COLO: CLR KPAD_COLO
MOV A, P2
ANL A, #00FH
CJINE A, #00FH, COLO_DETECT
AJMP CHK_COL1
COLO_DETECT: MOV KPAD DATA, #01
AJMP GET_ROW
CHK COL1: SETB KPAD_COLO
CLR KPAD COL1
MOV A, P2
ANL A, #00FH
CJINE A, #00FH, COLl_DETECT
AJMP CHK_COL2
COL1 DETECT: MOV KPAD_DATA, #02
AJMP GET ROW
CHK_COLZ2: SETB KPAD COL1
CLR KPAD COL?2
MOV A, P2
ANT, A, #00FH
CJINE A, #00FH, COL2_DETECT
RET

COLZ2 DETECT: MOV KPAD DATA, #03



GET ROW:

CHK_ROW1:

CHK_ROW2:

CHK_ROW3:

CLR
CLR
CLR

JB
RET

JB

MOV
ADD
MOV
RET

JB

MOV
ADD
MOV
RET

MOV
ADD
MOV
RET

KPAD COLO
KPAD_COL1
KPAD_COL2

KPAD ROWQ, CHK ROW1

KPAD ROW1,CHK ROWZ
A, KPAD DATA

A, #3

KPAD_ DATA, A

KPAD ROWZ2,CHK_ROW3
A, KPAD DATA

R, #6

KPAD DATA, A

A, KPAD DATA
Al#g
KPAD DATA, A

# o o o o 7t o = = = = —— —— T S A= = —— o — — — —— — ———— ——— — —

LCD_CMD_CLR
LCD_CMD_HOME
LCD_CMD_AUTOINC
LCD_CMD_OFF
LCD_CMD_ON
LCD_CMD BLINK

INIT LCD:

LCD_CLR:
LCD HOME:

LCD AUTOINC:

MOV
ACALL

ACALL
ACALL
ACALL
ACALL
ACALL
RET

MOV
AJMP

MOV
AJMP

MOV
AJMP

00000001B
00000010B
00000110B
00001000B
00001100B
00001111B

DELAY_100ms

LCD_RS
P1,#00111000B

LCD_CLK

DELAY 10ms

P1,#00111000B ; Force 8bit mode again
LCD_CLK

LCD _QFF ; Display off
LCD_AUTOINC

LCD HOME ; Return cursor to home
LCD_CLR ; Display cleared
LCD ON ; Display on

LCD DATA, #LCD _CMD CLR
WRCMD LCD

LCD_DATA, #LCD_CMD_HOME
WRCMD_I.CD

LCD DATA, #LCD CMD AUTOINC
WRCMD_LCD



LCD_OFF: MOV LCD_DATA, #LCD_CMD_OFF

AJMP WRCMD LCD

LCD_ON: MOV LCD DATA, #LCD_CMD ON
AJMP WRCMD_LCD

LCD_BLINK: MOV LCD_DATA, #LCD CMD BLINK
AJMP WRCMD_LCD

; Set LCD Address

SET_ADDR_LCD: CLR LCD_RS
MOV Pl,LCD_ADDR
ORL P1,#10000000B ; Set MSB of Pl
ACALL LCD_CLK
RET

WRCMD_LCD: CLR LCD_RS
MOV P1,LCD_DATA
ACALL LCD_CLK
RET

WRCHAR LCD: SETB LCD_RS
MoV P1,LCD_DATA
ACALL LCD_CLK
RET

WRLINE LCD: MOV RO, #0 ; Clear loop counter
WRLINE LCD 1: SETB LCD RS
CLR A
MOVC A, QA+DPTR ; Move data from @DPTR to ACC.
MOV Pl,A
ACALL LCD_CLK
INC DPTR ; Increase Pointer
INC RO
CJINE RO, #16,WRLINE LCD 1 ; Do until 16 times
RET
; LCD Clk
LCDWCLK: SETB LCD_EN ; Pulse Clock to LCD_EN
ACALL LCD_DELAY
CLR LCD_EN
ACALL LCD_DELAY
RET

I2C DELAY: MOV R6, #014H ; Each loop = 50 us



I2C_DELAY 1: NOP

NOP
NOP
DJNZ R6,12C DELAY 1
RET

IR DELAY: MOV R6,#133 ; Each loop = 220 us

LOOP_IR DELAY: DJINZ R6,LOOPPIR_DELAY
DJINZ BUFF, IR DELAY )
RET

DELAY VARIE: ACALL DELAY_lms
DJINZ R5,DELAY VARIE ;Varie By R5
RET

LCD DELAY: MOV R7, #002

LCD_DELAY 1: ACALL DELAY 1ms
DJNZ R7,LCD_DELAY_1
RET

DELAY 1lms: MOV R4, #002

DELAY_lmS_l: MOV R6, #0FAH

DELAY ims 2: NOP
NOP
DJINZ R6,DELAY_1ms_2
DJNZ R4,DELAY 1lms_1
RET

DELAY 10ms: MOV R7, #010

DELAY 10ms 1: ACALL DELAY 1ms
DJNZ R7,DELAY 10ms_1
RET

DELAY_lOOmS: MOV R7,#100

DELAY 100ms 1: ACALL DELAY 1lms

B a DJNZ R7,DELAY_100ms_1

RET

DELAY_lS: MOV R7, #004

DELAY 1s 1: MOV R3, #250

DELAY 1s 2: ACALL DELAY 1ms
DJINZ R3,DELAY 1s 2
DJNZ R7,DELAY 1s 1
RET

DSPL_SELFUNC: DB 'SELECT FUNCTION ‘*
DSPL_SELFUNCZ2: DB 'COPY (1) SEND(2)"
DSPL_SELPOS: DB 'SELECT POSITICN °
DSPL_SELPOSZ2: DB ' (POSITION 0-9) °
DSPL_SELBUT: DB ' SELECT BUTTON °
DSPL SELBUTZ: bB ' {BUTTON 0-9) '
DSPL PRESS: DB 'PRESS REMOTE KEY'
DSPL_PRESSZ: DB 'YOU WANT TO CCPY'
DSPL BLANK: DB ! '
DSPL TEST: DB 'PLEASE SELECT '
DSPL_TEST2: DB '"TEST (1) SAVE(2)"'

DSPL SAVING: DB ! NOW SAVING !



DSPL SAVINGZ: DB '  PLEASE WAIT !

DSPL_CON: DB ' SAVE NEXT (1)
DSPL_CON2: DB 'BACK TC MAIN(2)
NUM: DB '0123456789"

DSPL_SELECT: DB 'AIR(1) OTHER(2)'
DSPL_AIR: DB "TEMP (1) POWER(2)'
DSPL_AIR2: DB 'SPARE (3) '
DSPL_TEMP: DB 'TEMPERATURE: '
DSPL_TEMP2: DB ' (MIN=15, MAX=30)
DSPL_INVA: DB "INVALID NUMBER '
DSPL_INVAZ2: DB "PLEASE TRY AGAIN'
DSPL_SAVE: DB ' SAVING '
DSPL_LOAD: DB ' LOADING '
DSPL_POW: DB ' POWER '
DSPL_POW2: DB "ON{1) OFF(2)"
DSPL_SPA: DB "POSITION: '
DSPL_SPA2: DB ' (SPARE 0-63) \

END
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Phillips RC 5 infrared remote protocol

RC 5 i3 Tals TnnealainasguTaoia ludmsumsdemsdoyauuy Sunsusa Fsgaan
Taw AU Taavilatitszneudan instruction set 2048 LuvANA1IFY wazgnuiiaiiy 32 address Tuug
az 64 instruction Uwaz UNsal 9219 address voafuTDY Faih eI OU5Y volume voai 1R Taoil
volume w4 hifi TiAunu/as -

Transfer code ({11 dataword 717 14 fin faftezetuedeluil

2 Siausn hy startbit dmsvaugunusaTuid lundessudyaudursusa _

1 Dade 'l 1y toggle bit (ﬂ:;ﬂi‘;ﬂunﬂw%:uﬂaﬁmiﬂﬂﬂu)

5 iadety 51U address voaszIN

6 instruction bit AWI|uANAUAAZ Y

Philips RC-5 infrared remote protocol

Carrier frequency = 30liHz

=177
T=LT78 ms Repetition time := 113,792 ms

’\ !‘_ MSB  LSBMSB LSB

Address bits

('onunand bits

| }
Stant
Togele

24.88%ms

Source: http:ffusers.pandora.be/davshomepage

RC 5 1¥mAiiams Bifase Modulation Semuneanuhyniaiieztlsznovlufumeadanes lifi
mamfloudu FniulunsazassTdnvas low/high 1138 high/low 1ae 14 RC 5 code 1 v21ilu low/high
uaz 0 iy nighlow Fmiudadamua Safidanuddyfiqrazgndseenldouna luudaziia
927U 1778 ms 1A¥IAINAMUAYES RC 5 code WINUARD 24,778 ms. ¥09T152HI9009 transmitted

[] [ o i o
bit code vTVUIA 50 Mo luuraziin W50 88,889 ms. 11az RC 5 code UANUAWI (114 36 KHZ

Daewoo infrared remote protocol
TuTils Tnnoaves Daewoo Tinvaalatn 0 vzlisasn Tramegs Tasiigranar 550 us Mg

s < ' i a
Thaaed1 450 us Fananoa NI MInLATEI1atn 0 fin 1 ms



¥ *
TudiaveaTadn 1 aziududierrsvealramege Tunar 550 us amAesTramvd 1450us
& a = ¥ z
gaiin1a9n 1 9215112111 UA 2 ms
a s [ o a M [] :/’ o 1 .
ANURNIMYBIT Y MDUNI UsAN 19AD 38 kHz Taulumsaaiuesiinsea start bit 100 start

a &

[ v »
bit UWAAT2917AIMIZY 8 ms UATAIWAIY WAd 1IAMIAT 4 ms MAINIMTU address bit 7 a laz
command bit 7 ﬁﬂgﬂﬁ!maﬂulll (ATEMIN address bit (18 command bit ﬁmaw:gnuﬁaﬁ'w Wadnil
3/ a N a 1 A Ao 3 & a
Tramege 550 us aumedygiw [amed 4 ms uazszendanmsaadioldyyiu amegadane
$331301 550 us

S2UZIANTEHIN start bit T0IAA1INTIA V04 bitstream 11io1ju113 TunnouTnsagnna fio 60 ms

Daewoo infraved remote protocol

Carrier frequencey = 36kHz
Repetition time := §0ms
Lsb. Msb

| Start Address bits 0.7

ﬂ ;

Comumand bits 0..7 j Stop
1.45ms 0.45ms
Source: hitpiusers.pandora.beldavshomepage

SONY infrared remote protocol
) iléf s/ o . . . £
T3 Tunnoulnsaves Sony nxhwugmmimsﬁmmu Pulse-Width signal coding %41 code 92
Usznoulidanin 12 da delUduadumy 40 MHz Tnaezi5u91n header ¥UIA 2 ¥50 4 ms N30 4T
- a L. a4 4 .
TAof T Aiv 600us 910 header 92A 14 11A26 command bit 7 1in 1Az address bit 5 1iA ¥INI command bit
o
W@z address bit 1xsznou lUdenaanin 1 uaz 0 aedn 1 1ztfsznevlUday space 1381 IT W30 600 us
azWaduLIA 1200 us 8030 0 9z)sneulaldne space 600 us Az Wad 600 us
T ] E ¥
#BII193EMIN code Nata uszuafijugnna ina) 40 ms ANUETIMIHLAYDINTATAT LY

TUUIA 45 ms



Sony infrared remote protocol

C'arrier frequency := 401:Hz
Repetition tinwe := 40ms

Address bit

s 0.4

1 ,2msa c
Source: http:ifusers.pandora.be/davshomepage

JVC infrared remote protocol

-y r= ) - g d' 9 as é =3 U 1 T

aursusn FTunlys TaneavziidnyasNnd 00Uv0e Daewoo UIN FINZUUAIAWALTFOITN
FEMI19 address bit L0 data bit zuAnAafuthadnloy

Tu sve TsTanea Tain 0 sxlivad amegaiiitianar 600 us audauiad [amed1 550us
duTain 1 szlsznenldis Faalramega 600 us Awdsowad Taamed 1600 us T1s Tanaaves Jve

a2 19AAUAIILANIV 38 kHzZ

JVC infrared yremote control
Carrier frequency := 38kHz
Repetition time := 6¢(ms

Lsb Msb

Tt pe0 0
l Command bits 0.7 lU.SSms Stop
- —» | |
Source: hitp:ffusers.pandora.hefdavshomepage

1.6ms
—>




Panasenic's old infrared remaote protocol

ﬁmé”u“l.umsﬁﬁﬂy,a 115 Tnnoav01 Panasonic ilx“l.%'mma@mmmu pulse-place modulation

TeetimsszyTanly 2048 TanluTus Tanoail Taouziadhy custom code 5 1 1Az data code 6
fin custom code M 192y Tnavesdnin uaz data code WumilFszylumsnatiudienvesds Tun
apulnsa .

Tﬂﬂﬁgﬂdﬂ%ﬂﬂﬂﬂﬂ:ﬁ 22 fla #1184 header 921111 custom code 5 i HazmuAIL MA1 AR
aonniueziiuBuriefaues custom code A data code LazgATIUIRBURENNTIHY 93T stop bit vy
TaoRDandaimssunefaesiis: Tenflumsasedudefiananiiiniy usasdafdnmsnvesiia
sedeuiuhameguaue td1mudaeTadnd dwdunaniu Wulaia 1 uazladn o sxlinamnd
falal
T =420 ps 9211152100 424 ps TuanSy uazuanen
T=454 ps 911/ 460 ps TuyTsy)
waney velitaanilu 8T high uag 8T low
Ta%n 1 923 2T high ag 6T low

Ta%n 0 923 2T high taz 2T low

Carrier frequency:= 38 kHz

2T
_" ’<_ T=+-420 or 4504S

0 SR
CLE LTI e ey T e rryyrri
Start Custom code Data Code

Source: hitp:/users.pandora be/davshomepage

|:|1 T U 1 0 S
’lIIIIIIIIIHIHIIII REARRERRRRERN

Inversed custom code Inversed Data code |Stop

.

0
[
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TSAL7400

Vishay Telefunken

Basic Characteristics

Tams = 25°C
Parameter Test Conditions Symbol | Min Typ Max Unit
Forward Voltage IF=100mA, t, =20 ms VE 1.35 1.6 \
le=1A,t, =100 us Vg 2.6 3 \'s
Temp. Coefficient of VE I = 100mA TKvF -1.3 ) mV/K
Reverse Current VR=5V Ir 10 pA
Junction Capacitance VR=0V,f=1MHz, E=0 Ci 25 pF
Radiant Intensity Ir=100 mA, t, =20 ms le 25 40 mW/sr
lgE=1.0A,t, =100 us l 220 310 mWi/sr
Radiant Power Ig =100 mA, t, =20 ms de 35 mw
Temp. Coefficient of ¢, I =20 mA TKge —0.6 %/K
Angle of Half Intensity Q 125 deg
Peak Wavelength I =100 mA Ap 940 nm
Spectral Bandwidth Ig = 100 mA Al 50 nm
Temp. Coefficient of A, I = 100 mA TKap 0.2 nm/K
Rise Time Ir = 100 mA t 800 ns
Fall Time Ir = 100 mA t 800 ns
Virtual Source Diameter method: 63% encircled ] 2.8 mm
energy
Typical Characteristics (T,mp = 25°C unless otherwise specified)
250 250
Z 200 ”é 200
g 15 E 150
g Rinta -Lé
5§ 100 100
E \\ ‘? \\RthJA
nl.> 50 ‘\ = 50 \
0 0
0 20 40 80 100 0 20 40 60 80 100
947957 ¢ Tamb — Ambient Temperature ( °C ) 96 11986 Tamb — Ambient Temperature ( °C )

Figure 1. Power Dissipation vs. Ambient Temperature

Figure 2. Forward Current vs. Ambient Temperature
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<
E’ Irsm = 1 A ( Single Pulse )
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Figure 3. Pulse Forward Current vs. Pulse Duration
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Figure 4. Forward Current vs. Forward Voltage
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Figure 5. Relative Forward Voltage vs.
Ambient Temperature

Vishay Telefunken
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Figure 6. Radiant Intensity vs. Forward Current
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Figure 7. Radiant Power vs. Forward Current
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Ambient Temperature
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TSAL7400

Vishay Telefunken
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Figure 9. Relative Radiant Power vs. Wavelength
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Figure 10. Relative Radiant Intensity vs.
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V-ISH AY TSAL7400
Vishay Telefunken

Ozone Depleting Substances Policy Statement

itis the policy of Vishay Semiconductor GmbH to
1. Meet all present and future national and international statutory requirements.

2. Reqgularly and continuously improve the perforr.nance of our products, processes, distribution and operating
systems with respect to their impact on the health and safety of our employees and the public, as well as their
impact on the environment.

Itis particular concem to control or eliminate releases of those substances into the atmosphere which are known as
ozone depleting substances (ODSs).

The Montreal Protocol (1987 ) and its London Amendments (1990) intend to severely restrict the use of ODSs and
forbid their use within the next ten years. Various national and international initiatives are pressing for an earlier ban
on these substances.

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the use of
ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments respectively

2.Class | and {l ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and C (transitional substances) respectively.

Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with ozone depleting
substances and do not contain such substances.

We reserve the right to make changes to improve technical design and may do so without further notice.
Parameters can vary in different applications. All operating parameters must be validated for each customer application
by the customer. Should the buyer use Vishay-Telefunken products for any unintended or unauthorized application, the

buyer shall indemnify Vishay-Telefunken against all claims, costs, damages, and expenses, arising out of, directly or
indirectly, any claim of personal damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Heilbronn, Germany
Telephone: 49 (0)7131 67 2831, Fax number: 49 (0)7131 67 2423
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