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4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#0. #0. 준비물도준비물도

1) PSU 인가 전원 각 1/2개(DUAL PSU)
2) 공구 박스 각 1개----> 개인관리
3) 만능 기판 각 1개 ----> 번호 부여
4) 89C51 CPU                  각 1개
및 40핀 소켙 각 1개
5) 8구 DIP SW                 각 1개
6) X-TAL 발진기(12MHz)       각 1개
7) LED                         각 8개
8) 저항(470ohm)                  각 8개
9) 저항(8.2kohm)                  각 1개
10) 캐패시터(20pF)               각 2개
11) 캐패시터(10uF)               각 1개
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4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#0. #0. 실체배선도실체배선도
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4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#0. #0. 실험실험 순서름순서름

1) 그림 4.5 회로 제작
** 공간배열(좌측 ½ 할당 사용)

2) 프로그램 코딩 및 어셈블링
(학번xxx-1.t51 --> 학번xxx-1.o51)

3) 89c51 EEPROM writing

4) 전원 인가(+5V)
5) 동작 확인 --> 정상 상태 확인
6) 실험 세트 반납 --> 조교실

*** 실험결과 보고서(양식)는 다음 실험시작전에 제출
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4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#0. #0. 어셈블리어셈블리 흐름흐름

>edit 4-4.t51               ; 8051 assembler source file

>a 4-4                       ; 4-4.t51 file의 assembling batch file

--> 입력 file : 4-4.t51    ; source file(편집 요구됨)
4-4.c51    ; link control file(편집 요구됨) 

--> 출력 file : 4-4.o51    ; object file(자동 생성)
4-4.a51    ; absolute file(INTEL HEX format)

(자동 생성)
4-4.l51     ; list file(자동 생성--> object 에러 체크)
4-4.m51    ; merge file(자동 생성--> link에러 체크)

*** 흐름 예제파일 참조
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4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#0. #0. 어셈블리어셈블리 흐름흐름(2)(2)

1) a.bat 내용
=============
a51 %1.t51 /L           
L51 %1 /M

2) 4-4.c51 내용
==============
*
LIST T,X
*
CSEG 00000H
*
LOAD 4-4.o51 * START ADDRESS
*
END

*** 흐름 예제파일 참조
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4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#1. #1. 회로도회로도

임베디드기초프로그래밍 8

4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#1. Flow chart#1. Flow chart
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4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#1. ASM coding#1. ASM coding

org     0horg     0h
jmpjmp StartStart

;;
Start:Start:

clrclr cc
movmov a,#11111111ba,#11111111b
movmov r4,#8r4,#8

Loop:Loop:
rlcrlc aa
movmov p1,ap1,a
movmov r5,#10           ;delay 200msr5,#10           ;delay 200ms
call    Delaycall    Delay
djnzdjnz r4,Loopr4,Loop

;;
movmov r4,#8r4,#8

LooplLoopl::
rrcrrc aa
movmov p1,ap1,a
movmov r5,#5            ;delay 100msr5,#5            ;delay 100ms
call    Delaycall    Delay
djnzdjnz r4,Looplr4,Loopl
jmpjmp StartStart

;;

;;
;;------------------------------------------------------------------
;delay time=r5*(20ms);delay time=r5*(20ms)
;;------------------------------------------------------------------
Delay:Delay:

movmov r6,#40r6,#40
Del:     Del:     movmov r7,#249r7,#249

djnzdjnz r7,$r7,$
djnzdjnz r6,Delr6,Del
djnzdjnz r5,Delayr5,Delay
retret
endend
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4.1 4.1 광고등광고등((네온네온 사인사인))
-- 실험실험#1. ASM coding(128#1. ASM coding(128--up/down)up/down)

; 8bit(128) up; 8bit(128) up--down counterdown counter
;;

org     0horg     0h
jmpjmp StartStart

;;
Start:Start:

clrclr cc
movmov a,#11111111ba,#11111111b
movmov r4,#128r4,#128

Loop:Loop:
decdec aa
movmov p1,ap1,a
movmov r5,#10           ;delay 200msr5,#10           ;delay 200ms

;;;;;; movmov r5,#r5,#5050 ;delay ;delay 11ss

call    Delaycall    Delay
djnzdjnz r4,Loopr4,Loop

;;
movmov r4,#128r4,#128

LooplLoopl::
inc     ainc     a
movmov p1,ap1,a
movmov r5,#5            ;delay 100msr5,#5            ;delay 100ms
call    Delaycall    Delay
djnzdjnz r4,Looplr4,Loopl
jmpjmp StartStart

;;
;;------------------------------------------------------------------
;delay time=r5*(20ms);delay time=r5*(20ms)
;;------------------------------------------------------------------
Delay:Delay:

movmov r6,#40r6,#40
Del:     Del:     movmov r7,#249r7,#249

djnzdjnz r7,$r7,$
djnzdjnz r6,Delr6,Del
djnzdjnz r5,Delayr5,Delay
retret
endend
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4.2 4.2 광고등광고등((스위치스위치 누름누름 수수 카운트카운트))
-- 실험실험#2. #2. 회로도회로도
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4.2 4.2 광고등광고등((스위치스위치 누름누름 수수 카운트카운트))
-- 실험실험#2. Flow chart#2. Flow chart
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4.2 4.2 광고등광고등((스위치스위치 누름누름 수수 카운트카운트))
-- 실험실험#2. ASM Coding#2. ASM Coding

; 4; 4--2.2.t51t51
;;

org     0horg     0h
movmov r3,#0           r3,#0           ; push # counter; push # counter

;;
Wait:Wait:

jbjb p3.0,Wait       ;1p3.0,Wait       ;1--bit bit SW(pushSW(pushBT.BT.))

movmov r5,#1           ;delay 20msr5,#1           ;delay 20ms
call    Delaycall    Delay

jbjb p3.0,Wait       ;Bouncep3.0,Wait       ;Bounce

inc     r3inc     r3
movmov a,r3a,r3
cplcpl aa ; if; if““00””-->LED ON>LED ON
movmov p1,ap1,a ; LED display; LED display

WaitKeyReleaseWaitKeyRelease::
jnbjnb p3.0,WaitKeyReleasep3.0,WaitKeyRelease

;;
jmpjmp WaitWait

;;

;;
;;------------------------------------------------------------------
;delay time=r5*(20ms);delay time=r5*(20ms)
;;------------------------------------------------------------------
Delay:Delay:

movmov r6,#40r6,#40
Del:     Del:     movmov r7,#249r7,#249

djnzdjnz r7,$r7,$
djnzdjnz r6,Delr6,Del
djnzdjnz r5,Delayr5,Delay
retret
endend
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4.2 4.2 광고등광고등((스위치스위치 누름누름 수수 카운트카운트))
-- 실험실험#2b #2b 수정수정 보완보완. ASM Coding. ASM Coding

org     0horg     0h
movmov r3,#0           r3,#0           

;;
Wait:Wait:

jbjb p3.0,Wait       ;1p3.0,Wait       ;1--bit bit SW(pushSW(pushBT.BT.))

movmov r5,#1           ;delay 20msr5,#1           ;delay 20ms
call    Delaycall    Delay

jbjb p3.0,Wait       ;Bouncep3.0,Wait       ;Bounce

inc     r3inc     r3
movmov a,r3a,r3

;;추가추가
anl       a,#00001111banl       a,#00001111b
swap    aswap    a
mov      b,amov      b,a
mov      a,r3mov      a,r3
anl        a,#00001111banl        a,#00001111b
orl orl a,ba,b

;..;..
cplcpl aa ; ; ““00””=LED ON=LED ON
movmov p1,ap1,a

WaitKeyReleaseWaitKeyRelease::
jnbjnb p3.0,WaitKeyReleasep3.0,WaitKeyRelease
jmpjmp WaitWait

;;

;;
;;------------------------------------------------------------------
;delay time=r5*(20ms);delay time=r5*(20ms)
;;------------------------------------------------------------------
Delay:Delay:

movmov r6,#40r6,#40
Del:     Del:     movmov r7,#249r7,#249

djnzdjnz r7,$r7,$
djnzdjnz r6,Delr6,Del
djnzdjnz r5,Delayr5,Delay
retret
endend

•• 동작동작 설명설명
•• LED LED 상태상태 변화변화 스위치스위치 SW push downSW push down

0000  0000  00000000
0001  0001  00010001
0010  0010  00100010
0011  0011  00110011
0100  0100  01000100

…….      .      ……. . 
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4.2 4.2 광고등광고등((스위치스위치 누름누름 수수 카운트카운트))
-- 실험실험#2c #2c 수정수정 보완보완. ASM Coding. ASM Coding

org     0horg     0h
movmov r3,#0           r3,#0           

;;
Wait:Wait:

jbjb p3.0,Wait       ;1p3.0,Wait       ;1--bit bit SW(pushSW(pushBT.BT.))

movmov r5,#1           ;delay 20msr5,#1           ;delay 20ms
call    Delaycall    Delay

jbjb p3.0,Wait       ;Bouncep3.0,Wait       ;Bounce

inc     r3inc     r3
movmov a,r3a,r3

;;…………....추가추가
anl       a,#00001111banl       a,#00001111b
mov     c,acc.0mov     c,acc.0
mov     acc.7,cmov     acc.7,c
mov     c,acc.1mov     c,acc.1
mov     acc.6,cmov     acc.6,c
mov     c,acc.2mov     c,acc.2
mov     acc.5,cmov     acc.5,c
mov     c,acc.3mov     c,acc.3
mov acc.4,cmov acc.4,c

;...........;...........
cplcpl aa ; ; ““00””=LED ON=LED ON
movmov p1,ap1,a

WaitKeyReleaseWaitKeyRelease::
jnbjnb p3.0,WaitKeyReleasep3.0,WaitKeyRelease
jmpjmp WaitWait

;;

;;
;;------------------------------------------------------------------
;delay time=r5*(20ms);delay time=r5*(20ms)
;;------------------------------------------------------------------
Delay:Delay:

movmov r6,#40r6,#40
Del:     Del:     movmov r7,#249r7,#249

djnzdjnz r7,$r7,$
djnzdjnz r6,Delr6,Del
djnzdjnz r5,Delayr5,Delay
retret
endend

•• 동작동작 설명설명
•• LED LED 상태상태 변화변화 스위치스위치 SW push downSW push down

0000  0000  00000000
1000  00011000  0001
0100  00100100  0010
1100  00111100  0011
0010  01000010  0100

…….      .      ……. . 
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4.4 4.4 광고등광고등(Table(Table을을 사용한사용한 광고등광고등 제작제작))
-- 실험실험#3. #3. 회로도회로도
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4.4 4.4 광고등광고등((TableTable을을 사용한사용한 광고등광고등 제작제작))
-- 실험실험#3. Flow chart#3. Flow chart
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4.4 4.4 광고등광고등((TableTable을을 사용한사용한 광고등광고등 제작제작))
-- 실험실험#3. ASM coding(1)#3. ASM coding(1)

CSEGCSEG

EndCodeEndCode EQU   0ahEQU   0ah

org   0horg   0h
Restart:Restart:

movmov dptr,#LampTabledptr,#LampTable
Loop:Loop:

clrclr aa
movcmovc a,@a+dptra,@a+dptr
cjnecjne a,#EndCode,Continuea,#EndCode,Continue
jmpjmp RestartRestart

Continue:Continue:
movmov p1,ap1,a
movmov r5,#15r5,#15
call  Delaycall  Delay
inc   inc   dptrdptr
jmpjmp LoopLoop

;;
;;------------------------------------------------------------------
;delay time=r5*(20ms);delay time=r5*(20ms)
;;------------------------------------------------------------------
Delay:Delay:

movmov r6,#40r6,#40
Del:     Del:     movmov r7,#249r7,#249

djnzdjnz r7,$r7,$
djnzdjnz r6,Delr6,Del
djnzdjnz r5,Delayr5,Delay
retret
endend
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4.4 4.4 광고등광고등((TableTable을을 사용한사용한 광고등광고등 제작제작))
-- 실험실험#3. ASM coding(2)#3. ASM coding(2)

;;
db    11111111bdb    11111111b
db    00000000bdb    00000000b
db    11111111bdb    11111111b
db    00000000bdb    00000000b
db    11111111bdb    11111111b
db    00000000bdb    00000000b
db    11111111bdb    11111111b
db    00000000bdb    00000000b
db    11111111bdb    11111111b
db    00000000bdb    00000000b
db    11111111bdb    11111111b
db    00000000bdb    00000000b
db    11111111bdb    11111111b
db    00000000bdb    00000000b
db    11111111bdb    11111111b
db    00000000bdb    00000000b
db    11111111bdb    11111111b
db    00000000bdb    00000000b

;;

LampTableLampTable::
db    11111110bdb    11111110b
db    11111101bdb    11111101b
db    11111011bdb    11111011b
db    11110111bdb    11110111b
db    11101111bdb    11101111b
db    11011111bdb    11011111b
db    10111111bdb    10111111b
db    01111111bdb    01111111b

;;
db    10111111bdb    10111111b
db    11011111bdb    11011111b
db    11101111bdb    11101111b
db    11110111bdb    11110111b
db    11111011bdb    11111011b
db    11111101bdb    11111101b
db    11111110bdb    11111110b

;;

;;
db    00111111bdb    00111111b
db    11001111bdb    11001111b
db    11110011bdb    11110011b
db    11111100bdb    11111100b

;;
db    11110011bdb    11110011b
db    11001111bdb    11001111b
db    00111111bdb    00111111b

;;
db    db    EndCodeEndCode

endend
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4.5 4.5 광고등광고등((광고등광고등--외부외부DIPDIP스위치에스위치에 의한의한 시간제어시간제어))
-- 실험실험#4. #4. 회로도회로도
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4.5 4.5 광고등광고등((광고등광고등--외부외부DIPDIP스위치에스위치에 의한의한 시간제어시간제어))
-- 실험실험#4. Flow Chart#4. Flow Chart
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4.5 4.5 광고등광고등((광고등광고등--외부외부DIPDIP스위치에스위치에 의한의한 시간제어시간제어))
-- 실험실험#4. ASM Coding#4. ASM Coding

; INPUT FILE NAME : 4; INPUT FILE NAME : 4--5.t515.t51

ORG     0hORG     0h
JMP     STARTJMP     START

;;
START:START:

CLR     CCLR     C
MOV     P1,#11111111BMOV     P1,#11111111B
MOV     R4,#8MOV     R4,#8

Left:Left:
movmov a,p1a,p1
RLC     ARLC     A
MOV     P1,AMOV     P1,A
CALL    DELAYCALL    DELAY
DJNZ    R4,LeftDJNZ    R4,Left

;;
MOV     R4,#8MOV     R4,#8

Right:Right:
movmov a,p1a,p1
RRC     ARRC     A
MOV     P1,AMOV     P1,A
CALL    DELAYCALL    DELAY
DJNZ    R4,RightDJNZ    R4,Right
JMP     STARTJMP     START

;;
;;--------------------------------------------------------------------------
--------
;       DELAY TIME = P1 X (20msec);       DELAY TIME = P1 X (20msec)
;;--------------------------------------------------------------------------
--------
DELAY:DELAY:

movmov a,p2a,p2
cplcpl aa
movmov r5,ar5,a

Del1:   MOV     R6,#40Del1:   MOV     R6,#40
Del:    MOV     R7,#249Del:    MOV     R7,#249

DJNZ    R7,$DJNZ    R7,$
DJNZ    R6,DelDJNZ    R6,Del
DJNZ    R5,Del1DJNZ    R5,Del1
RETRET
ENDEND


