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Interrupt

Software Interrupt

Hardware Interrupt

IRET

CS IP
IP

Interrupt Controller

Timer

COLOR
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RET

CALL RET
FL CS

Internal Interrupt
INT #

PIC Programmable

Internal Hardware Interrupt

External Hardware Interrupt

PIT Programmable Interval

Escape Sequence Code
BASIC LOCATE
PRINT
EX101.C EX101A.ASM
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Computer Hardware and Software

/* EX101.C */
main()
{
INT 0DCH displQ);
}
MOV AH,1 ;EX101A.ASM
MOV CL,10H DGROUP  group mdata
MOV DX,OFFSET DGROUP: segnent word public *data“
assume ds:DGROUP
INT 0DCH MOJI1 DB 1BH,"[32m",1BH,"[10;20H"
DB Define Byte DB "POWER ELECTRONICS","$"
MOJ12 DB 1BH,"[33m",1BH,"[15;40H"
DB * "
DB 1BH,"[37m","$"
mdata  ends
1BH _TEXT segment byte public "CODE"
“ assume cs:_TEXT,ds:DGROUP
public _displ
_displ proc near
MOV AH,1
MOV CL,10H
1BFIﬁ‘[Cm” MOV DX,OFFSET DGROUP:MOJI1
INT ODCH
MOV AH,1
MOV CL,10H
30 31 32 33 MOV DX,OFFSET DGROUP:MOJI2
INT ODCH
34 35 36 37 RET
_displ endp
_TEXT ends
end
1BH, “[Y; XH”
Y=1,X=1
Y=25,X=80 BASIC LOCATE Y=0,X=0
Y=24,X=79
INT #
Interrupt Signal
<_
INTR -
- e
Interrupt Vector
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Mask
INTR
Interrupt Request
0 IRO (8253)
Cascade 1 IR1
2 IR2 | CRTC(V)
3 1IR3 INTO
4 IR4 RS-232C
5 IRS INT1
6 IR6 INT2
Master 7 IR7 PIC2
8 IR8
Slave 9 IRO | INT3
10 IR10 INT4
11 IR11 8inch FD
12 IR12 INTS
. 13 IR13 INT6
IMR Interrupt Mask Register 1 IRz | 8087
1RO IR12
1
IMR ||R7||R6||R5||R4||R3||R2|IR1|IRO| IMR | X ||Rl4|lR13||R12||R11|IR10||R9||R8|
[ [
< TR0 |a— T8 —
o I INT i INT —ire [ —
] R2 |— ] 1R10 |—
IR3 |— IR11|—
PICLE ira — PIC2 | [ 1R12 |[a— INTS
] IRs |— ] IRL3 |—
] 1R6 |— ] 1R14 |—
IR7 |« |
IMR IMR
EOQI EOQI
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1RO
IMR
MOV AL,11111110B ;11111110B=FEH
OUT 02H,AL
1RO
1RO
EOI End Of Interrupt 20H
EOI
MOV AL,20H
OUT O0OH,AL
INT5
EOI IMR
MOV AL,01111111B ;01111111B=7FH
OUT 02H,AL
MOV AL,11101111B ;11101111B=EFH
OUT OAH,AL
1RO IR7 7EH

EOI
MOV AL,20H
OUT O0OH,AL
OUT 08H,AL

00000H
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IRO INT5 IR12

00052H| | } INTS
00050H|_ ]

00022H|_ ] }
00020H|_ ]

CS 00000H

IROU:
0000H
XOR AX,AX

OFFSET MOV ES,AX

MOV AX,OFFSET IROU
MOV BX,0020H
MOV MOV ES:[BX],AX

MOV AX,CS

ADD BX,2

CS MOV  ES:[BX],AX

INT5

Clock

GATE

Low High
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1/0 [ )
TIRO COUNTER #0 -~ Base Address=71H
= 1 » OUTO
71H  #0 data W/R
71H+2 #1 data W/R
COUNTER #1
= » OUT1 71H+4 #2 data W/R
712 71H+6 CWR Write
COUNTER #2 (R:Read, W:Write)
= > OUT2
. 71H+4
Edge Trigger
| 71H+6
\
CLOCK 2.4576MHz

Base Address 71H

71H

| CWR Data Format |

D7 D6 D5 D4 D3 D2 D1 DO S Moo

[sca[scofrea]reo] w2 | wa [ o [eco] F BCD

| I | I | I 0 | Binary
1 | BCD

Operational Modes

M2 M1 MO
Counter Select 0 0 O |MODE O
SC1 SCO 0 0 1 |MoDE1
0 0 | COUNTER #0 X 1 0 | MODE 2
0 1 | COUNTER #1 X 1 1 | MODE 3
1 0 | COUNTER #2 1 0 O | MODE 4
11 [ NOT USED 1 0 1 |MODE 5

= Read/Write Modes
RL1 RLO
0 0 | Count-Latch Operation
0 1 LSB Read/Write
1 0 MSB Read/Write
1 1 LSB,MSB Sequential R/W
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71H+6

Counter Select
Read/Write Modes

Computer Hardware and Software

CWR Control Word Register
CWR

:COUNTER #0
:LSB,MSB Sequential R/W

Operational Modes  :MODE 0
Count Modes :Binary
ouT 77TH CWR
Sequential R/'W
ouT -
WR i
n=6 E
ouT | ' ! ' ' : :
6 5 4 3 2 1 0
MODE 0 GATE  “High”
MOV AX,6
OUT 71H,AL
MOV  AL,AH
OUT 71H,AL
ouT
High
Low
50DOH 50D1H
60DOH 60D1H 70DOH 70D1H 80DOH 80D1H
10MHz 9.8304MHz
2.4576MHz
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EX102.C

Computer Hardware and Software

EX102A.ASM

/* EX102.C */ ;EX102A_ASM ;- Exit -
main() DGROUP  group mdata KST: CLI
mdata  segment word public "data” MOV AL,PICD
{ assume ds:DGROUP OUT 02H,AL
dint(); CNT DB 75 STI
} DISPD DB 30H RET
PICD DB ?
mdata ends ;- Interrupt Routine -
IROU: CLI
_TEXT segment byte public *CODE® PUSH AX
assume cs:_TEXT,ds:DGROUP PUSH BX
public _dint PUSH CX
_dint proc near PUSH ES
CLI ;- PIT Start -
;- Vector Setting - MOV AX,8000H
XOR  AX,AX OUT 71H,AL
MOV ES,AX MOV AL,AH
MOV AX,OFFSET IROU OUT 71H,AL
MOV BX,0020H
MOV ES:[BX],AX ;- Judge -
MOV AX,CS DEC CNT
ADD BX,2 JZ DISP
MOV ES:[BX],AX JMP I1SKP
;- PIC Setting - ;- Display -
IN AL,02H DISP: MOV CNT,75
MOV PICD,AL MoV CL,DISPD
MOV AL ,OFEH INC CL
OUT 02H,AL CMP  CL,39H
;- PIT Setting - JBE DSKP
MOV AL,00110000B MOV CL,30H
OUT 71H+6,AL DSKP: MOV DISPD,CL
;- PIT Start - MOV AX,0AOOOH
MOV AX,8000H MOV ES,AX
OUT 71H,AL MOV BX,0A0H*10+80
MOV AL,AH MOV ES:[BX].CL
OUT 71H,AL ;- Exit of INT.Rou. -
I1SKP: MOV AL, 20H
;- Main Loop - OUT OOH,AL
STI POP ES
MLP: IN  AL,41H POP CX
CMP AL ,OEOH POP BX
JINE  SKP POP AX
JMP - KST STI
SKP: MOV CX,2000H IRET
LP: LOOP LP _dint endp
JMP MLP _TEXT  ends
end
2.4576MHz 2457600
65536
2457600 75x 32768 8000H 8000H
CNT DISPD 30H 39H
PICD IMR
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STOP
CLI
PUSH PUSH
POP POP
PUSH FIFO Fast-
In and Fast-Out PUSH PUSH POP
Stack Overflow
CNT
CLI
EOI STI
IRET
PIC EOI
STI
IRET
41H
LOOP
Make Break
STOP 60H
EOH
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62

Make
0 2 3 6 7
<
0 | ESC F , STOP | SHIFT
1 >
1 |1 G COPY | CAPS
[13 ?
2 |2 H / f1
# _
3 |3 J f 2 | GRPH
$
4 |4 K A f3 |CTRL
%
5 |5 L XFER f 4
& +
ROLL
6 |6 Up f5
‘ " | RoLL
[ DOWN LIS
( }
8 |8 INS f7
)
9 |9 z DEL f8
A |0 X 1 fo
B B c - f 10
c |n v R
1
1
D |¥ B !
HOME
E BS N R
F | TAB M HELP
8 A B E F
Break
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