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[301 | wnw pep=000000 1 1 GOO00000 BOOHO0G LB
(4] [1000] s pep=00010000 00000000B
[ 1000w egy=0000000 | mmmﬂ
14, HF T 3l 0 A T
(1) 100000008 {2) 001100118 (3} 100100108 (4) 100010018
#: (1) AFERUSI I N0, BIERMSAMEN-127, B 030 BT %-128
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(1) 1234H i2) Al2IH £3) BIOOH
%. NUM DW [234H. AI2ZH. BIOOH

NUM MH
12H
22H
AlH
O0H
BIH
o, BHFBAMNNTEIE, B b B i H R L
(1} 1000H {2) 1234H (3 2300H 4} EOODH {5) ABOOH
E: 1) 100H-1FFFFH

(2) 12340H~2233FH

{31 23000H-32FFFH

{4} ED00OH-EFFFFH

(5} ABODOH-BAFFFH
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CLK: =481 OSC BRI, WHSIFEY 4 TIMHz, SN 13, § s026CPU {26,
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=X
L B F SN T A R O T R R AT TR At
(1) MOV AX. 2408H {2) MOV CL. OFFH (1) MOV BX,. [51] .
(4) MOV S[BX]. BL (5) MOV [BP+100H]., AX (6} MOY [BX+DI]. 'S
(7) MOV DX, ES: [BX+SI] (8) MOV VAL[BP+DI]. DX
{93 IN AL, O5H (10) MOV DS, AX
#:0 TR SR (2) M. wEn (3) WiRmE. &0
(4) WEE, WEBMn o) WS FERA (6 EDE, MhEhHE
(70 MEREERE. WAEE () WAk, Mnikhwh
(9) fiia0 Tt #FFER Q0 HER FES
1 O DS=1000H, BX=0200H. S1=0ZH, p94F 10200H~ 10205H Ll f FE4 84 10H.
2AH. 3CH. 46H. 39H. 6BH. TH@&NFMITALE AX #ABRN TR RFAT
(1) MOV AX, 0200H (2} MOV AX, [200H] £3) MOY AX. BX
(4) MOV AX, 3[BX] (5) MOV AX., [BX+51] (63 MOV  AX, 2[BX+51]
#: (1) 0200H (2} 2A10H  {3) 0200H
(4) $046H  (3) 463CH  (6) 6BS9H
3. B DS=1000H, ES=2000H. $S=3500H, Si=D0A0H, DI=0024H, BX=0100H, BP=0200H,
BB WY Y VAL (RIS Y D030H, Wl FM!#I!HM#MEEJ&H
£.7 SRR & T
(1) MOV AX, [100H] (2) MOV AX, VAL (3) MOV AX, [BX]

(4) MOV AX. ES: [BX] (5) MOV AX. [SI]  (6) MOV AX, [BX+10H]
(7) MOV AX. [BP] (8} MOV AX, VAL[BPJSI]
(9) MOV AX, VAL[BX][DI] . (10) MOV AX, [BPJ(DI]

B (1) HiE, 10100H (2) HE, 10030H (3 T 1 8 ) 2, 10100H
(4) SRR, 20100  (5) WIERMIE, 100400  (6) WLEB4EM, 10110H
(1) Wirmig, 352000 (8) HIBHIEHLEH, 152D0H
(90 HHRSAEREERE, 10154H (100 AhbdH, 192%4H
4. THlFRE S A
1 MOV AL, CL (2) MOY DX, CX L3 MOV [BX+100H], 3150H
e (1) 10000010 11000001 B
(20 10001011 11010001 B
30 TIODOTLE 10000111 00000000 00000001 G1010000 001100016
J CHERFRENED Y.
DATA SEGMENT

A DB ‘5, 10H

B DB “COMPUTER"

C DW  1234H, OFFH

D DB 5 DURT)

E DD 1200459AH

DATA  ENDS
-'R'F!"LIEH"EI#!WEHEI!H&.

MOV AL A

MOV DX, C



XCHO DL, A
MOV BX, OFFSET B

MOV CX, 3[BX]
LEA BX.D
LD SLE
LES DLE
B MOV AL A AL=24H
MOV DX, C DX=1234H
NCHG DL, A DL=24H, A=34H
MOV  BX,OFFSET B BX=2
MOV CX, 3[BX] CX=5550H
LEA By, D BX=0060EH
LDS  SLE " DS=1200H, SI=439AH
LES DLE * ES=1200H, DI=459AH

6. fHH FRES PSR RE, WEtha T,
(1) MOV DL. AX  (2) MOV B850H. AX  (3) MOV DS, 0200H

(4] MOV [BX]. [1200H) (5) MOV I[P, OFFH (6} MOV [BX+8I:3]. IP
(7) MOV AX. [BX][BP] (8) MOV AL. ES: [BP] {93 MOV DL. [SI)[DI]
(10) MOV AX, OFFSETOA20H (11} MOV AL, OFFSET TABLE
{12) XCHG AL. S0H (130 IN BL. 054 . (14) OUT AL. OFFEH
% (1) ENTFIER (2 BT B e

(3) BWESTFHHTIERESE ) SRR TN

(52 1P FEERIES HMEN 6 H4PTFRREAR 1P

{7) BX/BP &5 SUDI #§& (8) FW

(9) SI'DI Fil5 BX/BP #§& «10) OFFSET FEiRA&ERT

CUE) SRRl 1640, AL METHE  (12) THEFREMET XCHG

(130 IN 250H ALGAX  (14) fEEmIFr R amh 6 i
T CERHWRER Y R R 0~ i 7 BHCER, JCRUMIIE YN 40H. T9H, 24H,
H. 19H, 12H, 0ZH. 7T8H. O0H. 1BH. BRM XLAT {4820 s 57 S8l mm
TECEME. FEEBX WERP. dYhEEnEER,
f: DATA SEGMENT

TABLE DB 40H. 79H, 24H. 30H. 19H. 12H, 02H, T8H. 0OH, 18H

DATA ENDS

MOV AL, §

MOV BX. OFFSET TABLE

XLAT TABLE

MOV CL, AL

MOY AL. 7

XLAT TABLE

MOV BL. AL

MOV BH. CL

B CUEIZET SS=1050H, SP=0100H, AX=4860H. BN=1287H, A EEEE ST
FHET, MDA IR SP BT, T FOMT T



FUSH AX

PUSH BX
POP  BX
POP  AX :
e (1) fddiTi (2} T PUSH AX B
105001 ; 10500H
Sp-= GOH
43H
o]
£3) #4i7 PUSH BX (4) 347 POP BX 5
| 05 0GH] |
5P §7H §7H
12H 1ZH
| 60H Sp-= G0H
48H 48H
.
(5) AT POP AXF
10500H =
8TH
IZH
G0H
48H
spe [ ‘

S FolRS e 4nhan
QYADD AL DH () ADC BY. CX  {(3)BUB AX. 27TIGH

(4} DEC BX (5) NEG CX (6) INC BL

(7FMUL BX {(8) DIV CL

W (1) AL+DH—AL (2) BXACX+CF=BX  (3) AX-2T10H—~AX
(4) BX-1—=-BX (5) 0CX—-CX (6) BL+|=BL

L7} AX*BX~DX, AX () AX/CL Mi—~AL. $&l-—-AH

0. S8 AX=2508H, BX=0F36H, CX=0004H, DX=1864H, ETHNERELRITE
BIFLY BEE CFRFHAY ok ="

L1 AND AH, CL i2) OR BL, 30H {3} MOT AX

13



(4) XOR CX. OFFFOH  (3) TEST DH. OFH  (6) CMP tf ooH
{73 SHR DX. CL (8} SAR AL. 1 (%) SHL m;x:: E
(100 SAL AX. 1 (11> RCL BX. 1 (12} ROR A
%, (1) AX=0408H. CF=0 {3} BX=0F36H, CF=0
(37 AX=0DAFTH. CF F% {41 CH=0FFF4H. CF=0
($) DX=01864H, CF=0 (&) CX=0004H. CF=0
{7) DX=0186H, CF=0 (&) AX=2504H, CF=0
(9) BX=0F036H, CF=0  (10) AX=4Al0H, CF=0
(11} BX~IEGC/IESDH, CP=0 (12} DR=4186H. CF=0
11, EE R L F
DATA SEGMENT
STRING DE “The Persoral Computer & TV
ol S S RATER L F
TS 5 1
{ I?’:ﬂ'}tﬁm it B R B R Y GET_CHAR FFiRINA FRT .
(1) ESET I 8 7 5 The Computer I, ERMUIS AL FHMAATE | FHE
0. 3EE e el Bt B BL WTEEP.
(3) BEETH R L, ERNEERT R IUER.
() EFHR NS R IRMBTEL CAPS FEMMRIER, HRFHIEHE CHART
TR TEA, 5 CUE B 4 S LA A o L LT 0.
%: (1) CLD
LEA SLSTRING
LEA DI,GET_CHAR
MOV CX 26
REPF MOVSE
(2) ¥-FETER mBRE X
STRIMNG] DB “The computer’
MOV AL, I
CLD
LEA SLETRING
LEA DISTRING]
MOV CX 12
REFZ CMPSB
IZ SKIP
MOV ALD
SKIF: MOV BX,12
SUB BX.CX
(3} MOV AX, DATA
MOY ES, AX
CLD
MOV AL &
LEA DISTRING
MOV CX.26
NEXT: REPME SCASB



1Z FIND
IMP EXIT :
FIND: MOV BYTE PTR [DI-1]," °
MME  EXIT
JMP NEXT
EXIT:
t4) LEASLSTRING
LEA DI,CAPS
LEA BX,CHART
MOV CX.26
NEXT: MOV AL, [S1]
CMPALA'
JB OTHER
CMPAL,Z'
JAOTHER
MOV ES:[DIAL
INC DY
JMP SKIP
OTHER: MOV ES:{BX]LAL
INC BX
SKIP: MOV BYTE PTR[SI],0
INC 81
LOOP NEXT
12 BRI A WU P I P T 4R G G P 5 ) DX WP, PR AX R AF T
L, BES DY wEEY 1 BTRRED.
% MOVBLD
PUSH AX
MOV D0
MOV CX,16
MEXT: SHL AX,1
INC SKIP
INC BL
SKIP: RCR DX,
LOOP NEXT
STOP: POPAX

13, % C8=1200H, IP=0100H, S3=5000H, SP=0400H. DS=2000H, SI=3000H. BX=0300H,
(20300H ) =4800H, (20302H) =0OFFH, TABLE=0500H, PROG_N §5 (fihit % 1200:

O2TEH. PROG_F #5 %t hl 4 3900H: 0ABCH. W8 FRMEMHSILFTRE, M8l
WA iy

(1) IMP PROG_N

(2) IMP BX

(3) IMP [BX]

(4} JIMP FAR PROG_F

15) IMP  DWORD PTR [BX]



e LR F R IMP el CALL. PG EESRTEE, BT ELRT? #

WIEEH!H'I‘HHEH*IHEH'H}HH-
& (1) 1200H: 027EH

(27 1200H: 0300H

{3) 1200H: 4%00H

{4) 3400H: (ABCH

{53 MOFFH: 4800H

R P ek CALL )

(1) 1200H: 02T8H :

B Y 3, W IP=0100H+3=0103H. Atk

SRO0H: (OO0H

$000H: 03FEH 03H “5P
0lH

S000H: Q400H

(23 1200H: 0300H
e E8% 2. W IP=0100H+2=0102H. AdE

S000H: DODDH

SD0OH: 03FEH azH “5p
0IH

SO00H: 0400H

L3 1200H: 4500H
R EAEY 2. W) IP=0I00H«2=0102H. MR

SOU0E :  (O0gH
MO0H: 03FEH U2H P
0IH
S000H: 0400H
(4} 3400H: 0ABCH
MG tomE o 5, W IP=0100H=5=0105H, A
F000H: OpdoH
S000H: 03FCH | u5H €sp
o1H
S000H: 03FEH| OH
[2H
SO00H: 0400H|

{5} DOFFH: 4%00H
TR ElEY 20 W 1P=0100H+2=0102H, At



S000H: 0000H

S000H: 03FCH 2H =5P
oiH

S000H: 03FEH O0H
1ZH

S000H: 0400H

|4 EFREFRETT MR TS
{13 LOOP NEXT (23 LOOPE MEXT {31 LOOPHNE NEXT

FRMEE=HRE T, EFRRITES, AX, BX, CX. DX MM ES R A.
START: MOV AX,0IH
MOV BX,02H
MOV DX.03H
MOV CX,04H
MEXT: INC AX
ADD BX,AX
SHR DX,1
{ )
F: (1) AX=05H BX=10H CX=0 DX=0
(2) AX=02H BX=MH CX=03H DX=0IH
(3) AN=03H, BX=0TH CX=0ZH DX=0
15, BB 7 R MR T B0 5. H T ARRAY S0, AR F TR
1) AL S, HREEH NEwW By
(2} A SUM RS
w DATA SEGMENT
ARRAY DB 1. 1.0t cot. T
NEW DB 7 DURTY
SUM  DW 0
DATA ENDS

MOV AX. DATA
MOV DS, AX
(1) LEA SILARRAY
LEA DINEW
MOV CX,7
NEXT: MOV AL. [51)
ADD AL,S
MOV [DI), AL
INC S
INC DI
LOOP MNEXT
(2} LEA Sl. ARRAY
CLC

17



MOV CX, 7T
MEXTI: MOV AL, [SI]

MOY  AH, 0

ADC  SUM, AX

INC Sl

LOOP NEXTI
6. Wi EREGFELEAT EHEAFRSAEEAT TIERM & s kb iR T
F1 YL
%, e AR PR M A D MRL, B0B6 B 256 EehREA MM SR
K CEW, 4 F A4 00000H~003FFH I SM. i R 0000CH~—-0000FH RS

3 B .
17, gRaEE 2 g S R AR R R L ) 0485; 00I6H, T [ R R i R
F: WL AF

ODOCEH  16H

OOODSH  00H

0000AH  85H

OOODBH  04H

18, MR RN ibEE Y 0040H T 240BH, (042H AL E R DIGYH, i
(1) AXEuTR N R SR A7
(2) iEPE RSN AN abE T RT
#: (1) 10H
(2) DI6IH:240BH
19, MTEFRA 3086 04T RS 04 W lFE) S A HH AT
T EH 0, B
BITREE RS, HRES 0 DN EH T FRESRMEMN, Das™tay o
L,
MR BB
HCPU MM SR TP=1. MEHITE - #IBSE, Hahr-E8E | .
W T AU IEE T N
=5 BOBS [F) NMI F100 LR F) iR G i T g, #5 BIShP M E 2 IR
3. s eRR
BERFP RO RWE S, SEARTHEN S, e ERy 3 p,
c L ERR R O :
il bl OF=1, T rysid el DTS INTO P=oE 0 4 g,



FOE

I, FRERSSFFTHT
Al DW 23H. 5876H
AZ DB 3IDUPF (T ) OAH. ODH,'S
Al DD 5 DUP(1234H, 56T890H)
A4 DB 4 DUP DUPR{, 2,"ABC"))
' AL 4 PTFW
A e TTFR
A3 & 40 -
Ad 85 60 T
2. FRIES R A BhEET o
MOV AX. DOFFHAND 1122H=3344H
MOV AL. ISGE 111IB
MOV  AX, DOFFH LE 255+6/%
AND AL, 50 MOD 4 -
OR  AX, 0F0OFH AND 1234 OR 00FFH
B (1) #5 0066M FREEHR AX
(1) 3% OFFH {if& Al
(3] #F OFFFFH {6285 AX
(4 AND AL, 02H
(5) OR  AX., DOFFH
3. T LRI F
BUF DB 345'1231

ABUFDB 0
L EQL  ABUF-BUF
R LR ES?
5. L=6
4. HEErF PRt E L
PAR DWW 2
PHNAME DB 16 DURY)
COUNT DD 7

FLENTH EQU $-PAR
R PLENTH I £ 47 #afl4E ey
r‘:‘:;n IS e 3 0. PLENTH S8IREMNLS=2+16+4=22, $-PAR=22, # PLENTH
b 22,
\ HHF PLENTH MTE{THi @ &, Msfri@ RO MEHRLE, WSHT PLENTH i
iR S inht. & PLENTH 870 51058 PAR < e T SRR Y T
SORTTHERMEL. &% MOV BSNEE, SR AR 27
DAl DB 7
DAZ DW 10 DUPF(Y)
DA DB ARCHY
MOV AX, TYPE DAL
MOV BX, SIZE DA2



MOY CX, LENGTH DA3

B AX=1,BX=20,CX=1
6 FREFSEE. AHBFH4AT

M AL, S5FH

TEST AL, 80H

I | |

MOV AH. 0

P STOP
Li: MOV AH, OFFH
STOP: HLT

® i&i&&ln SFH AMERE mfafR. FRAES 1, B aH=-0: FHEEE 5,

B] AH=0FFH.

7. WA EM P ThEE

(1) RETHAME~E S BEMH.

(2) FETWERAL. R LEERE 10 2 ELILE,

B (1) WRLMAIPEES ICH R4 E. FNERKNSIPIREERFS. it -
EERM-®INT ICH. BIRE S5ms, &~ ICH TN, B&=% 5 BEN, REDRK
Su35me=01 WA, NE ICH PRLEE D AT & IRET R4, MTTHE - 0B

BEFE INT ICH PAFE.

DATA SEGMENT

COUNT DW 91 Rt
MESS DB *5sdelayed!” 0AH0DH, 'S’
DATA ENDS

CODE SEGMENT
MAIN PROC FAR
ASSUME CS:CODE,DS:DATAES:DATA
START: PFUSH DS
MOV AX,0
PUSH AX
MOV AX,DATA
MOV DS, AX
MOV AL, ICH 8 50 e e
MOV AH,35H
INT 2IH
PUSH ES AT
PUSH BX
PUSH D&

MOV DX.OFFSET DELAY  : DELAY {45 i hE 505 il

MOV AX_SEG DELAY

MOV DS,AX

MOV AL,ICH PR
MOV AH 25H

IMT2IH

POP DS



N AL21H 2 A o L
arD AL OFEH

ouT 21H,.AL
5Tl .
paciy DI 2000H . FRFER. TN
Al WO g1.3000H . PR
[ ¥ nEC 5l
JNE A2
DEC B
TME Al
pOF DX . Elip R
POF D5
MCTY AL, JCH
s AHZ5H
MT 21H
RET
MAIN  EM Dr
DELAY pPROC HEAR
PUSH DS
FLSH AN
PLUSH CX
PLSH DX
MOV AX DATA
MOW D3 AKX
5TH
DEC COUNT . S
IHNZ EXNI
WOV DX,OFFSET MESS . BER
MO AHOH
[MT ZIH
MOV COUNTS ;5 BRI
EXIT: CL1
POP DX
POP CX
POPAX
POPE DS
IRET
DELAY ENDP
e IR

Twﬂﬂmmﬁ



i ALZIH o T R
AMD ALOFEH

OUT 21H.AL

8T1
MOV [H,2000H . PR, fERITEERFRE

Al MOV S1,3000H s PP
Al DEC 51
INZ A2
DEC DI
INZ Al
POF DX ¢ M o B s R
POP DS :
MOV AL,ICH
MOV AH25H
INT 21H
RET
MAIN EMDP
DELAY PROC NEAR
PUSH DS
PUSH AX
PUSH CX
PUSH DX
MOV AX DATA
MOV DS AX
STl
DEC COUNT : 5 MR
INZ EXIT
MOV DX, OFFSET MESS ; BTER
MOV AH,09H
INT2IH
MOV COUNT,91 .5 BB
EXIT: LI
POP DX
POP CX
POPAX
POP DS
IRET
DELAY ENDP
CODE ENDS
END START
(20 WTELFIA INT 1AH, 58 es e 1100 & 2 L.
CODE SEGMENT
ASSUME CS:CODE
START: MOV AHD



INT 1AH ¢ RIS e e CH: CL=-8: &
MOV AL,DL ; DH: DL=Fr; 17100 B
MOV AHO
MOV BL.Y
DIV BL
NC AH
MOV DLAH
ADD DL, 30H
MOV AHLZ
INT ZIH
MOV AHACH
INT 21H

CODE ENDS

EMD START

8 AT A T AX TIERE SRR R RS BOD 30 R BCD IBHR
et
B (1) 45 AX PR UEIRESREEL 1000, 100 8010, SEKEREESTIRATI, WA BCD M
W, Emeg. Sl
FEFY: B2TOBCD
WARE: AX-A e
WMHSW: CF=0, W AX=4 L HEED BCD#. CF=1, WEFHRMGE LT 0099, AXF
%.
WS O FREN, DX Fibmss .
BITOBCD PROC FAR
CMP  AX,9009 ¢« AX=0000, WICFE
JBE TRAN
STC
IMP  EXIT
TRAN: PUSH CX
PUSH DX
SUB  DX,DX ; DXl o
MOV CX, 1000 : T
DIV CX
XCHG AXDX - 1 WAE DX P, BT AX
MOV CLA
SHL DX.CL : DXE# 4
MOV CL,100 » N
DIV CL
ADD DLAL  BHRSEDL Y, DX &84 4
MOV CL4
SHL DX,CL

XCHG ALAH o T AL 4
SUB AHAH



MOV CL.I0
DY CL
ADD DL.AL
MOy CLA
SHL DX.CL
ADD DLAH
MOV AKX
POP DX
POP Cx
EXIT: RET
BITOBCD EMDP

iR

i Sin® DL D, DX A8 4 4

B 4
 BEMLEE AX T

(2) # AX 4 (@ BCD SYMIFFRRLL 1000, 100, 10§01, EFMEE.

TRAEE: BCDTOBRZ
S, AN=1T70 T iNRE

FEHAEEM: BXY: MEESE. X, ks, DX, FEmchmy i

BCDTOB2 PROC FAR
PUSH BX
PUSH CX
PUSH DX
MOV BX.AX
MOV CLA
ROL AXCL
AND  AX000FH
MOV CX, 1000
MUL CX
MOV DX.AX
MOV AXBX
MOV CLS
ROL AX.CL
AND  AX,000FH
MOY  CL,100
MUL CL
ADD DXAX .
MOV AX.BX
MOV CL
SHR AX,CL
AND  AX DOOFH
MOV CL,10

ADD DXAX
AND BX,000FH

ADD DXBX
MOV AX,DX

¢ HREL 1000

i Helkl 100

v MLl 10



POF DX
POP CX
POP BX
RET
9. ,,ﬁmﬂiﬁmm ASCH BUS 80— iE iR, BT 5EMk ASCH THa
;.. f:f]: AX B ASCH FSeH LT, S AH®I0+AL.
FHEMEE: ASCITOB2
WA AX-2 I ASCHF
W AX-HIRE —EHE
HEEER BX, CX. DX
ASCHTOB2 PROC FAR
PUSH BX
PUSH CX
PUSH DX
MOV BXAX
SUB  AH30H
MOV ALAH
MOV CL.,10 ;WL 10
MUL CL
MOV DX,AX
MOV  AXEX
SUB  ALJOH
MOV AHD
ADD AXDX
POP DX
POP CX
POP BX
RET
ASCUTOB2 ENDP
(2) {#H 2 % DOS W AR RER.
TERAFH: DISPLAY
SARN: AX=2{7 ASCI &
WBHER T
ERwEE, BX, DX
DISPLAY PROC FAR
FUSH BX
PUSH DX
MOV BXAX
MOV DLAH
MOV AHZ
INT2IH
MOV AXBX



MOV DLAL
MOV AH2
INT 21H
POP DX
POP BX
RET
PLAY ENDP _ n
10 luirs.ﬁ Al iR, FEdoE AR ASCI P ASCH T TR,
% (1) TEFH: HEXTOASC
Sl A 4‘E+ﬁﬂlﬂﬁ
e DXAX 447 ASCH DX P24, AXZE
WH S BX.CX.DX
HEXTOASC PROC FAR
PUSH BX
PUSH CX
PUSH DX
MOV BXAX
MOV CL4 ¢ IR AH 04 4
SHRE AX,CL
AND AX0FO0H
ADD AHJ0H
CMP AH3AH
IB Al
ADD AH7
Al: MOV  DH,AH
MOV AXBX ; §Eih AH K 4 4
AND AXJOF0OH
ADD AHI0H
CMP AHJ3AH
B A2 '
ADD AHT
A MOV  DL,AH
MOV BHBL B AL %48
MOV CLA4
SHR BL.CL
ADD BLJ3IOH
CMP BL3AH
JIB Al
ADD BL7?
Al MOV  AH.BL
AND BHOFH s HH AL
ADD BH30H
CMP BH.3aH
B A4




ADD BH]T
A MOV ALBH
POF DX
POP CX
POP BX
RET
HEXTOASC ENDP
(2) FEAE: DISPLAYASC
GAEE. DX, AX: 4 ASCH ¥
Wihss X
IR R BXCX
DISPLAYASC PROC FAR
PUSH BX
PUSH CX
MOV BX.DX
MOV CX.AX
MOV DLBH
MOV AH0ZH
INT 21H
MOV DLBL
INT 21H
MOV DLCH
INT 2IH
MOV DL.CL
INT 21H
MOV DL'H
INT 2IH
POP CX
POP BX
RET
DISPLAYASC ENDP
1. REATARSEEGS (0~5), SUEE6 TR, FEAFEA O REa 4 PO
PS. SRBIELFE, BIWES SRS YE,
= DATA SEGMENT
TABLE DW & DUP(T)
DATA ENDS
CODE SEGMENT
ASSUME  CS:CODE,DS:DATA
START: MOV AX.DATA
MOV DS,AX
LEA SI, TABLE
MOV WORD PTR[SILOFFSET PO
MOV WORD PTR[SI+2].OFFSET PI
MOV WORD PTR[SI=4],0FFSET P2



MOV WORD PTR[SH6),0FFSET P3
MOV WORD PTR[S1+8),OFFSET P4
MOV WORD PTR[S1+10),OFFSET P35
MOV AH, |

INT 21H

SUB AL,30H

SHL AL,

MOV AHD

MOV SLAX

IMP TABLE[S!]

ZEINIS

MOV AHACH
INT 2IH
CODE ENDS
END START <
12, FCEHUEE A TABLE @8l oh i I8 PR 2208 100 4 16 (v 3h . WS 1A, 0
TR A O B R L TR R BT A AT BL o,
&: DATA SEGMENT
TABLE DW 100 DUP(7) ; B R A 5 0 PR 3
NUM DW?
COUNT DWW O
DATA ENDS
CODE  SEGMENT
MAIN PROC FAR
ASSUME CS: CODE, DS: DATA
START: PUSHDS ; i#WiER DOS
SUB AX, AX
PUSH AX
MOV AX, DATA
MOV DS, AX ;. & DS REH
BEGIMN: MOV CX, 100 ; i8R
MOV 5L 0 ' )
NEXT: MOV DX.0
MOW AX, TABLE[SI)
COMP: CMP TABLE [SI), AX 1 it 5 —1809 i Bl ok &y
INE ADDR
INC DX
ADD 81,2
LOOP COMP



ADDR: CMP DX, COUNT B il i i 15 7

JLE DONE
MOV COUNT, DX : B itEimi X tilE, T
MOY NUM, AX : W FIER

DONE: LOOP NEXT ; ME&INT —TM
MOV CX, COUNT : HES& HRNEACK)

MOV AX, NUM ; (HBEE T AAX)

RET .

MAIN ENDP

CODE ENDS : Ll B3 S{esiE

END START

13, A LA NIRRT R, ERELET.
. DATA SEGMENT

STRING DB TNPUT 4 HEX NUM: 0AHODH,'S

NUM DB 10 DUP™)

DATA ENDS

CODE  SEGMENT

ASSUME CS:.CODE,DS: DATA

START: MOV AX,DATA

MOV DS, AX

LEADX,STRING ; ErETREA
MOV AH9

INT 2IH

MOV BP4

MOV DX,0

CONT: MOV CL 4 o HeA 4 i s DX

:

Al:

SHL DX.CL
MOV AH.]
IMT 2IH
CMP ALY
B Dl
CMPAL'F
Ia D
CMPAL,A'
IB Al

SUB AL7
BUB AL 30H
MOV AH.0
ADD DX AX
DEC BP
JNZ CONT

MOV 510 W DX FRE LR, MRS AsC B —=NUM

MOV AX,DX
MOV DX,0



BV B3, 10
Dz MV BX
ADD DL.30H
MOV NUM[SI].DL
mC Sl
CRAP AXD
JZ2 EXIT
MOV D0
JMP D2
EXIT: MOV DL,OAH " Hiﬁ-lI-iEFH!H

MOV AH2
INT 21H
MOV DL, 00DH
INT 21H
Di: DECSI
MOV DL.MNUMISI]
MOV AH,Z
INT 21H
JHE D5
MOV AHACH
INT21H
CODE ENDS
END START
4. 8 AX PEERFS SR ASCH F5 R TH -t k.
e B 03 S TS L R .
DATA SEGMENT
NUM DB 10 DUPT) s RS ASCH EHERERF NUM
DATA ENDS
CODE SEGMENT
ASSUME CS:CODE,DS:DATA
START: MOV AX,DATA
MOV DS AX
MOV AX, XXX x ¢ TRES —obEE
MOV 51,0 A AX RIS, TIERE ASCH B—>NUM
MOV DX,0
MOV BX, 10
Dz: DY BX
ADD DL 30H
MOV NUM[S1].DL
INC §1
CMPAX O
Iz EXIT
MOV DX.0
IMF D2



EXIT: MOV AHACH
INT 21H

CODE ENDS
END START ¥
15 AREWA 20 T HNSK, WENRTAER L

%, DATA SEGMENT I
b i
:U:-'.EM L:::I:ﬂ DUF{U!;?J o St e R T ASCT
DATA ENDS
CODE SEGMENT
ASSUME C5:CODE,DS:DATA
START: MOV AX,DATA
MOV D3AX
MOV CX20
MO BX, 10
MOV 510
MOV BRO
BEGIN: MOV DX0 : WA 20 TEESE CHUEe), 3
Al MOV AH.L o b IE RS AT NUM SR
INT 21H
CMPAL," : BIFRETR
il .
CMP ALDDH 1 B AER
JZ A2
CMP AL -
IZ Al
I8P A4
A3: MOV BRI
JMP A
Ad:  PUSHAX
MOV A DX
MUL BX
O DX AX
POPAX
SUB ALJ0H
MOV AH0
ADD DX AX
JHP A
Az CMPBR|
INZ AS
NEG DX v TR, WM
AS: MOV NUMSILDX
MOV BPD
ADD 512



LOOP BEGIN

MOV DL,ODH 1 EIERIT
MOV AH2

INT 21H

MOV DL,0AH

INT 2IH

MOV BX,0 o R 20 A9 7S B b BT
MOV CX,19 . EME R, B ERER T NUM B
LI: MOVDXCX
L2 MOV AKX NUM[BX]
CMP AX NUM[BX+2]
JLE CONTI
XCHG AX NUM[BX+2]
MOV NUM[BX],AX
CONTI: ADD BX,2
LOGP L2
MOV CX, DX
MOV BX.0
LOOP LI

MOV CX,20 s 4R 20 TEIFOS (iR WEh ki
MOV 510 : BHLAL ASCI BHRHAE
DI: MOV AX,NUM[S1)
ADD 51,2
TEST AX,1000H
Iz D4
PUSHAX
MOV DL,
MOV AH,2
INT 21H
POP AX
MEG AX
[Ca: MOV DL
MOV DX,0
MOV BX, 10
Da: DY BX
ADD DL30H
MOV ASC[DI),DL
INC DI
CMP AX,D
Z m
MOV DX.0



IMPD2
pi: MOV DLASC[M-1]

MOV AFD

INT 21H

DEC DI

JNZ D3

MOV DL,

MOV AH,2

INT 21H

LOGF DI

MOV AHACH 1 BB D05
INT 21H
CODE ENDS

END START 2
16, SEEE U RAMEERE. MR, ERRLE T,

%: DATA SEGMENT

STRING] DB INPUT FIRST NUM{HEX),0DH,0AH,'S
STRING2 DB 'INPUT SECOND NUM{HEX),0DH,04H,'S'
$TRING3 DR 'THE RESULT IS(HEX): ,0DH,DAH,'S'

NUMI DW 0,0 o TEMCAUE |
NUMZDWO.0 ; FFRmE 2
RESULT DB 0,0,0,0  FEHEE
DATA ENDS

CODE SEGMENT
ASSUME CS:CODE,DS:DATA
START: MOV AX.DATA
MOV DS, AX
LEA DX STRING : BAE— M (4 AR
MOV AH.9
INT 21H
MOV S1,2
MOV CX, 8
CONT: PUSHCX
CMP CX 4
INZ Bl
SUB 512
Bl: MOVCLA
SHL NUMI[SI].CL
Cl: MOV AH,1
INT 21H
CMP ALY
B
CMP AL'F



Al

A Ci
CMPALA

| Al

SUB ALT
LB AL OH

MOV AH.D

ADD NUM I [SILAX
POPCX

LOOP COMNT

MOV DLODH
MOY AH2
INT 21H
MOV DL,OAH
INT 2IH

LEA DX STRING2
MOV AHS

INT 2IH

MOV 51,2

MOV CX.8

CONTI:  PUSHCX

CMPCX A
INZ B2
SUB 51,2
MOV CL 4
SHL NUM2[SI).CL
MOV AH, I
INT 21H
CMP ALY
B 2
CMPALF
A C2

CMP AL/A!
B A2

SUB ALY
SUB AL 30H
MOY AH0
ADD NUM2{SI|AX
POPCX
LOOP CONTI
MOV DL ODH
MOV AH2
INT 2IH

1 HERT

; MARC T B 4 Rl

1 EERFT

&



ADx

]

MOV DL,OAH
INT 2IH

LEA SI,NUM1
LEA B}, NLIM2
LEA DI, RESULT
OV CX 4
CLC

MOV AL,[5]]
ADC AL [BX]
MOV [DI]AL
IWC 51

IHC BX

INC DI

LOOP AD

LEA DX.STRING3
MOV AHD

INT 21H

MOV CX 4

MOV DL3
PUSHCX .

MOV DL RESULTIIDN]
MOV CL4

SHR DL.CL

ADD DL,30H
CMP DL 3AH

JB DI

ADD DL.7

MOW AH2
INT21H

MOV DL RESULT[DI]
AND DL,OFH
ADD DL 30H
CMP DL.JAH

B D2

ADD DL,7

MOV AH,2

INT 2IH

DEC DI

POPCX
LOOPTT

: MECEET

: B o4 A aEeR

m"rAHldCH H ﬁlﬂ LS



INT 21H
CODE ENDS

EMID START
(7. S 2 {IF T BCD W4 mey lrF.

. Wikt T B EE N

DATA SEGMENT

DAl D8 09H09H

DAZ DB 0%H,08H

RESULT DB 4 DUP0)

DATA EMDS

CODE SEGMENT

ASSUME CS:CODE,DS:DATA

ETART: MOV AX,DATA
MOV DS AX
MOV ALDAZ+1 | ke
MOV BL, 10
MLUL BL
MOV BL,DAZ
MOV BH,0
ADD AX BX
MOV CXAX

CONT: MOV AH0 + LI L B A

MOV ALRESULT
ADD AL DA

AAA

MOY RESULT.AL
MOV AL RESULT+|
ADD AL AH

MOV AH,0

AAA

ADD ALDAT+]
Adl

MOV RESULT+1,AL
MOV ALRESULT+2
ADD AL AH

MOV AH,0

AAA

MOV RESULT+2,AL
MOV AL RESULT+3
ADD AL AH

MOV AH.D

AAh

MOV RESULT+3,4L

I %50 kT



INT 21H
CODE ENDS

END START
7, @5 2 RS BCD MERmEIEE.

& WL NEIETT RMiEN.
DATA SEGMENT
DAl DB 0SH.09H
DA2 DB 0SHO8H
RESULT DB 4 DUP(0}
DATA ENDS
CODE SEGMENT
ASSUME C5:CODE,DS:DATA
START: MOV AX.DATA
MOV DS.AX
MOV ALDAZ:] o i EE
MOV BL, 10
MUL BL
MOV BL,DAZ
MOV BH,0
ADD AX.BX
MOV CX,AX
CONT: MOV AHD v i R
MOV AL RESULT
ADD AL,DAL
AMA
MOV RESULT.AL
MOV AL RESULT+|
ADD AL AH
MOV AH.0
AAA
ADD AL, DAL+
AAA
MOV RESULT+1,AL
MOV AL RESULT+2
ADD AL AH
MOV AH,0
AAA
MOV RESULT+2,AL
MOV AL, RESULT+3
ADD AL AH
MOV AH.0
AAA
MOV RESULT+3,AL
LOOP CONT




MOV AHACH ¢ IE[ME DOS
INT2IH
CODE ENDS

END START . o
15 WS TENAER N, RN KT 6 HERER, FEEM® LB,

£: DATA SEGMENT
NDBE i 8 R
DATA ENDS
CODE SEGMENT
ASSUME CS:CODE,DS:DATA
START: MOV AX,DATA
MOV DS,AX
MOV ALMN
MOV AHD
CALL FACT ; WAEER NI, AX=N, BX=N!
CALL BITODEC ; @HEEMS AR AN, RERERT
MOV AHACH ; i
INT 21H
FACT PROC
P ALD
INZ CHN
MOV BX,1
RET
CHN: PUSHAX
DEC AL
CALL FACT v BB N =Nt (N-| )
POP AX
MUL BX
MOV BX.AX
RET
FACT ENDP
BITODEC PROC
MOV CX, 10000
CALL BIN
MOV CX, 1000
CaLL BIN
MOV CX,100
CALL BIN
MOV CX,10
CALL BIN
MOV CX,1
CALL BIN
RET
BITODEC ENDE



RIM PROC
MOV AXBX
MO DD
Div CX
MOV BX.DX
MOV DLAL
ADD DL30H
BOY AH,Z
THNT 21H
RET

BIM EMDP

CODE ENDS
END START p
19, EWMBE TR, b BUFF, BETHE T W T Scfa . w4

FT S 0, TEBUEITE M i T R, It 4 a3k 0.
% DATA SEGMENT
BUFF DB 10, 1023405670 ;10-T8
M EQU O
DATA EMNDS
CODE SEGMENT
ASSUME CS:CODE, E5S:DATA, DS:DATA
START: MOV AX, DATA ; 4L ES, DS
MOV ES, AX
MOV DS, AX
MOV AL, M o RBEFE M EA AL
MOV DI, OFFSET BUFF
MOV CL, [Di} ; BUER B RFA CX

MOV CH, 0
INC Di sl Bl e b e b
CLD WA REE
L1: REFNE SCASB T
INZ STOP ; WHeH, ¥ STOP HH
ICXZ STOP c BE—TERM, ¥STOP
PUSH DI EEE T — Tl i
PUSH CX R AR
DEL: MOV BL,[DI) . TrEE, #EEsho
MOV [Di-1], BL
INC DI
LOOP DEL
MOV BYTE PTR[DI-1), 0
POP CX eE CX. i
POP Di :
DEC DI ; BT REPMNE SCASBE S Hahim |

IMP LI



STOP: MOV AH,4CH
INT 2IH
CODE ENDS

END START

a0, TR T

%: DATASEGMENT

STRINGI DB'THIS ISTE
0B 100 DUPD)

LN DW 7

STRINGZ DB the seet

wUMz DW 2

POS DWW

DATA ENDS '

-

Py

-

byl




STOP:  MOY  AH, 4CH
INT 2IH
CODE ENDS
EMD START
20, ST IR A B —pEmnE e L.
%, DATASEGMENT
STRING! DB THIS IS THE FIRST ETI_E.rHﬁI‘.T
DB 100 DUPD) R

NUMI DW? i EREW O M
STRING2 DB the second siring?’, ¥

NUMZ DW 7 ¢ FAER 2
POS DW 8 o MAEE
DATA ENDS

CODE SEGMENT

ASSUME C5-=CODE,DS:DATAES:DATA
START: MOV AN.DATA

MOV DS,AX
MOV ES.AX
LEA DISTRINGI] ¢ RFHEA 1 RN FEA NUML
MOV AL'S
MOV NUMILD
o

DI:  SCASB
iz m
INC HUMI
IMPDI

D2: LEADILSTRING2  ; RFFEH 2 MEEHR A NUM2
MOV AL'S :
MOV NUM2,0
CLD

D3: SCASE
JZ D4
INC NUM2
IMP D3

Dd: LEASLSTRINGI o #7008 | BEALRIFRSH G B,
ADD 51L,NUMI v S O R 2
MOV DLSI
ADD DI NUM2
STD
MOV CX,NUM1
SUB CX,POS
INC CX
REP MOVSE

LEASLSTRINGZ | SEFS 2 @ARETER | iR

ol



LEA DLSTRINGI
ADD DILPOS
CLD
MO O3 NLIM2Z
REP MOVSE
LEA DX STRINGI
WOV AHD
[NT 21H
MOV AHACH
INT Z1H

CODE ENDS

END START : _ .
71, WM. &, $£9. REL. s -, iR BIE s, ES

ety RO, RPN T 60 S ERER . U T E Nk,
B STUDENT STRUC ¥

CLASS DEY ; BIiE
NAM DB ABCDES o
NUM DB? : e
COURSE DB 'ABCDY iR
SCORE DB? : WA
STUDENT ENDS
DATA SEGMENT

STUDENT! STUDENT <1, X1ADAL 001, 'MATH', 70>
STUDENTZ STUDENT <1, XIAOBS' 002, MATH' 0=
ETUDEMTI STURENT <1, X1AOCE 003, 'MATH' S0
STUDENTY STUDENT <1,'X1A00D8', 004, MATH', =
STUDEMTS STUDEMWT =1, XIAOQES' 005, MATH' 55
DATA EMDS
CODE SEGMEMNT
ASSUME C5:CODE ds:DATA
START: MOV AN DATA
MOY DS AX
MOV CX.5 o M R TR
MOY S1L0
CONT: MOV AL STUDENTI SCORE[SI] - : Bl
CMP AL, 60
JAE [¥]
LEA DX STUDENTI.NAMSI] e A F 60 W i 5
MOV AHS
INT 21H
MOV DL,
MOV AH,2
INT 2iH

MOV AL STUDENTI.SCORE[SI] . MI¥IR% ASCH 8w



MOV AHLD
MOV BL,ID
DY BL
PUSH AX
MOY DL,AL
ADD DL.30H
MOV AH2
INT 21H
POP AX
MOV DL AH
ADD DL,30H
MOV AH2
INT 21H
MOV DL,'I]'[H-I
MOV AH,2Z
INT 2IH
MOV DL,OAH
INT21H
D: ADDSLI
LOOP CONT
MOV AH4CH
INT 21H
CODE ENDS
END START
22, WFFPETH R A A, 2 B0 90 £ ~99 4, 80 4+~89 &, TOH~T9 4. 60
ah--69 5 B 60 ZEUF. HERPASENATRT D,
E: BPEABRATY, RELEREBCD B, HMBEEN.
DATA SEGMENT
BUFF DB XXH........
ANUM EQU S-BUFF
SNUM DB 5 DUPRD) ¢ TR TR
BUFFI DB ANUM DUPD) . 75k 60 4L T RES
BUFFE DB ANUM DUP0) ; 1% 60 4+~69 5 RiR
BUFF3 DB AMUM DUP@) : FF8k 70 5b~79 43 iR
BUFF4 DB ANUM DUPD) | 750 80 5+~89 43 iR
BUFFS DB ANUM DUP0Y ; #7H 90 4hEL Lok
DATA ENDS
CODE SEGMENT
ASSUME CS5:CODE,DS: DATA.ES: DATA
START: MOV AX, DATA
MOV DSAX
MOV  ES,AX
MOV CLANUM v IR AR
MOV CHO



MOV S1LOFFSET BUFF
MOV DLOFFSET SMHLIM

Di: MOV AL[S]]
CMP ALGOH
JAE MNEXTI
MOV BL[DI]

MOV BUFFI[BX]AL

INC BYTE PTR [DI]

IMP MWEXTS
MEXTI: CMP  ALGIH

Ja WEMT2

MOV BL,[DI+]]

MOY BUFF2[BX]AL
INC BYTE PTR [D1+1]

JIMP MEXTS
MNEXTZ: CMP AL,79H

JA NEXT3

MOV  BL,{DI+2]

MOV BUFFZ[BX]AL
INC BYTE PTR [D1+2]

IMP NEXTS
NEXT3: CMP AL 89H

JA NEXT4

MOV BL[DI+3]

MOV  BUFF3[BX],AL
INC BYTE PTR [DI+i]

JMP HNEXTS
NEXT4: MOV  BL,[Dl+d]

MOV BUFF4[BX).AL
INC BYTE PTR [Di+4]

MNEXTS: INC 58I
LOCF DI
MOY  AH4CH
INT 21H
CODE ENDS
END  START

2} Wt E PR E P — A S SR B i 0 S

B At 8esRaraTrs,

#: SEND MACRO SCHARS, DCHARS , FLAG
v LOCAL FF 8 ok 5 00 3 4 04 8 ) R
i SCHARS #{#i8bE. DCHARS F i 5 sl bt

LOCAL NEXT, EXIT
PLUSH AX
PUSH s1
MOV 51,0

i FLAC DR %

— PR g, B



NEXT: MOV AL, SCHARS{SI]
MOV DCHARS[SI), AL
CMP AL, FLAG
12 EXIT
IMC Sl
IMP NEXT

EXIT: POPSI
POPAX

ENDM ;
24 i LEIS & FINSUM: ERHEE X MY, 3 XY, MR X2 BRLE

UM, #F Y. WHLIT 2°X+Y E5HEE SUM.
%: FINSUM MACRO X,Y,SUM
IF X GT ¥
MOV AX,Y
SHL AX, 1|
ADD AX, X

MOV SUM, AX
ELSE
MOY AX, X
SHL AX, 1
ADD AX.Y
MOV SUM, AX
ENDIF
ENDM
25, DOS RIe IR/ M BT AH W RPFHR RN, SN ot RElE e LEERS
DOS, M L& DISP, RRETFFHIE. JFRFEAA DISP .
#F: DOS MACRD NUM
MOV AH, NUM
INT 21H
ENDM
DISP MACRO ZIFU
MOV DL, ZIFU
DOS 02H
ENDM
&4 DISp
FRIF: MOV DL,
MOV AH, 02H
INT 2IH
26, W—BEFL R,
WL (—H RS R
I 1}S 536 65— 413 32 21—
5 54 413 31215 514 413 32—
L 1I5 5|6 615~ 43 312 201 —|



DATA SEGMENT
FREQUECY DWW 63434,262,204,330,349,302 440,494 ; HHEMA. 65535 B0,

W 523,578,659,698, 784,580,083 ¢ PR RN

oW 0461175, 1318,1397, 1568, 1760,1976
TABLE DW 088121213,13.120, 1,1L10,109980 ; SilSESTSEE
pW 12,03 11,11,00,1090, 12,12,11,11,10,109,0 . FREQUECY P i4fixt

DW 8.%8,12,12,13,13,120, 10,11,10,10.28.8.0 p iR
DATA EMDS

CODE SEGMEMNT :
ASSUME CS:CODE,DS:DATA

START: MOV AX,DATA
MOV DS, AX
MOV BP49  ;CISHU
LEA SITABLE
CONT:  MOY  BX,[S1]
INC Sl
INC Sl
SHL BX,I
MOV DL[FREQUECY+BX]
CALL PLAY
DEC BP
JMZ  CONT
EXIT: MOV AHACH
INT 2IH
PLAY PROC
MOV AL, 101101108
OUT 43H,AL
MOV DX, 12H
MOV AX,34DEH
Div Dl
OUT 42H AL
MOV AL AH
OUT  42H,AL
IN  ALGIH
MOV AH AL
OR  AL0IH
OUT 6IHAL
MOV CX,0FFFFH
DELAY: MOV DX,1700H
GOON: DEC DX
JNE  GOON
LOOP DELAY
IN ALGIH
MOV AH AL






EHE

I & RAM Satd RAM WHENT
. (1) B RAM P TEREN OB R IR AT EERNE RLIRER, Wb RAM a i R

Pl B 0 LR O L
(13 s RAM PR REECEE, GEITERR. WabdE RAM MR, ETTHNE

b
(1) B RaM EdreE 4. shis RAM e
3 gOM. PROM. EPROM. EEFROM FEDHEE &SR
2. ROM B P iT e R, ST A LB E AT LS A Y, RS ROM. PROM. EFROM

# EEPROM.
M ROM PR S A R R . A 05 M B T B AT 7

BEAM, ORI R TSN, PROM MR, BESAHL. BARN

SRFTUHAEEA PROM, —B5A, RFEHLET, R LIFHRE XK.
EPROM T80 75 B 44 550, L7 B2 PR L A5 W00 50 041 0 IR Lol {00 0 i e 85 B4R
EEPROM ATeR B ELERUE, ATHAEREEREA AT, R FHERELFEE.

3. DRAM B9 CAS 0 RAS .48 Bl B 4.7

%: CAS HyuibhLinall %, Tt 5 b uei gttt RAS LifibE

A, AT Hmikbt 2 Fe RikB AR,
4, {F4 8 Cache? fERBIFAT TR BIPLB I 4 BT
% Cache BRARMEEYN, BT EWH CPU 2 MERE RIS,

ATELE CPU GRfFLfEr 2R, R RSEEE. FRER DRAM fith#E CPU
LA . SR SRAM, BEISPER, 1 CPU BET LB R 7T
SRAM PRSI, XN REMRE AT, AR Cache A,

Cache f i 45 FEHL (5 {0 2 40 T 8. ;

CaCHE
ip RAM DRAM ey
i, Fng-dns | |oome-120ns
% 32KB-256KB 16MB-64MB 1GB—4GB

ConEE — pEE

5. BHER R Cache FLERAHE Cache (R4 BLES I 4 #F & H) 7

§= FiEER Coche M6 EFHBPH—TADDREM Coche #4558 h—F, Cache H
SRR+ RIERUAEER, ERTEUEL SR N TREA TS, Ein
A A TS T S R S, FHE R AE:

; HEAMHER Cache PEH £H BIER BN Cache. BT ERma s, HITH %
ﬁi:ﬁ?:rﬁrﬁ:uh UHHRRRTRE R e ST ey,

6. B £ WHM Cache fo i SETFEMARN—BI T AT Cache 5 EFRMBRRN

PRI & iy




%. M7 Coche BMHBERBEFESATOHRI. MERSEFABRE—. BBT R
AR T HR T Cache B8R 0 £ 97 2 87 A5 O R AO T 008 30 60 I, AT T 77 698
B 208 % WK Cache BT RSN, .

# T B& Cache L EFFGRMATE —HIE, WMHSANR.

(1) S
fEgk ik, % CPU B AEE Cache /. Cache SIS RS A £, MEF

SRR Cache THIMFEATE. ERL, ERAETESER, BHKT Cache M
M A RS, EEREEEE, EwEsE.
(2) @Bk :
dEFiET, Cache BIfEMEFREEME . 5 CPUSA MM Cache TG, Cache 7T
ar 004 0 E] S S A, R R RS ST R, A48 Cache P A BEFEIELE D, b
FibHE CPU MHHEET T FEFEIFNTE, RS TR AEE, HE Cache
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INTO: NG, ENERTSEN. ThilbiiesiEsE.
CLI: PERELfr IF ik 0
8T1: WP eriRidah 1
3. B0B6/B088 B AP TT LL5| A ML I 7
'ﬁ: L1} fI"H-FFF'!f
FEH AP ET: 0T R I NML AR R INTR
(23 A '
PSRRI B R, TR S
@DINT n « DEES I EE00E
@CPU M EEERR- RS 20D E: 555 R PR
DR M R debug SHEERTP G AR AR PRI P
4. CPU BR R HTI M 247 Bl P EitE.
&: CPU W p B4 = .
SRR R R AR PERT.
AFErEEN RS Bm T LS,
P CPERE: RS $ARTIERETER: KRERGNPEER.
CPUZEWEEX v, e A DGR S TRA M SRS, SRl FIE:
(AR Gk LRI PSS, B AN EEEE.
[ b L T 28 PSW LA ER.
(i PSW i ch I SR IF MURSEEE TF i 0, LUBESERT P #E, 2
% CPU BLERE F LT P i B FHE T
WERIPET, 5T S FE— &8 40BN CS WIS 4158 1P A, S
EAGETRE, RIEWIEE B EErrdaiiT,
(R T S B B b A R P B bR R e A RS TR,
EPRCEIE PR EUS, MR i 1P, CS M0 PSW, %58 [0 £ H/Ew S



. T R AT . )
fqﬂ:ii?ﬂqﬂhlfﬂ'# STI & T Ee et AFAER? FHikER, ST

SEnd RET
gl i FRET N CPU BRIFKMETE (F=0) HE T AR S FHED ST RS EH W

AR, — BTN TR RIS EN RN NS ST UF=10, U
f Tﬁi:ﬁiﬁw EO! M EBFET A A& R A R R T

. WS EOLE . A L o A A R AL BN e o ) 80 R £ N
L, TR E RS B0l B TFRE & T E A R .

7. hEERENHERLY :

% hliERE TSRO AR

50015 T 1 2 0 T R 5 PR AR A D MU B R KEmmEbEEREED. 5 CPU
s P o WA 2 S IR SR A T A 1 R T B G T TR B
A SR RS IR S, CPU SATEERS FRT, ERTCKRRT
5 Ak L ) :

S086/R088 B FLAFALTE 256 FRASEOAT DR, o B RISN 0-FFH. EFRRD
GODO0H-00IFEH. & |K FVWoE, Mg e, R8s 4 570, &2 TF
WD A DB, &2 AT HERBEARERE.

. R ENE 15 A AR AN S ROUTIS. RS ERFF IR — T
F1 .

PUSH ES

MOV AX, 0

MOV  ES. AX

MOY DI, 54H : 15H*

MOV AX, OFFSETROUTIS  : WEEMFE&E—~AX

CLD

ETOSW

MOV  AX. SEG ROUTIS i FPIE A AR AR I B AL — AX

STOSW

POP ES
5. B0S6/S08RCPL) A1 598 o i T 3 0
F: HFHMEE

(LINT no: nElbHiREET

@EREEHE P I B ShEEM AW T 0, INTO @ P B BB AP T 4

@ il SR T |, BN BRI E 3,

BT S o
O A REPE MM BEhE R 2
@ WP RT INTR.

CPU BRI DR I8, 0P T4 O LB A P e WSRO % INTA, . PR O s

BHBZAINTA UGS, BBk CPU P IKNEN S,

10, #5E SP=0100H, SS=0500H, PSW=0240H. FEZ(EL T B 41 P A (00024H)=0060H.,
(OD0ZEH)=1000H, FEEEMAE % 0B00H & 4S5 ML % D0AOH R TR — S INT 9,



Wi INT 9 i 8. SP. 55. IP. PSW HIAERITA?Y EEp=1T R

%, WITINT 9 254, HEWFBRPSW, F—#iidfBBLE CS MMM 1P 58
Abk, PSW ri [ fe FFAEE IF MIALIHEE TF 8 0, PR R8I A D HEhEE CS A
B, SEAChNERS TMA. FLLBEE SP=00FAH. 55=0500H, CS=I1000H. IP=0060H.
PEW = 0040H . BT & =T F &, (DS00H:00FAH)=00AZH . (D500H:D0FCH) = 0300H .

{0300H-00FEH) = 0240H

WEFT® yyxx OF DF IF TF SF ZF X AF X PF X CF
PSW

MEFINTSH s000 ¢ © 1 O 0 1 ©o o a4 0 0O
iTmMTeSE ogooo ¢ A 0 O & 1 0o 6 0 © 0 D
BSW =0040H

1. 82504 (L E TR AR /LAY PR AR A7
T B299A {LERTER AT 4 B

(1) ST LA 3

EEATF, PN E B E R 0~7 8, IR0 AN MEREHE. IRTLEHBE.

(2) REEREIESR '

LS TEMAT 802504 EEMNE. EHXS5+BE TN EAER, ERE
TR TR, Y PEERIEA, §250A BEWEE, W LBET of P wiNR
MR .

{3) {ESCE o E T,

WSS, WG EERErSy RO-TRT, SEM—-EPREERER, Mt
A RIAE A RS, T O RS B LR 1 M i R .

(4} {EAEEHFERIN e 1y 2,

RSO, WGt e, T RERE.

B259A RETHRI AT AT 3 &,

(1) 0 EOI B et

eI LT, EM— P, SHEE — TN, CPU A 82504
ﬁﬁnmﬂm¢¥,nﬂamﬂﬂmﬁmﬁﬁﬁ.nmﬁmnﬁ#ﬂ¢mmllnltﬁ
o :

(2) $5% EOI By A =t

EWRMIE CHTAT, PWIIR S R 778 0 R0 0 — £ P e S e A R
SCRTBEF N SECL AMTH.. CPU f §239A JWFHK EOI MR ST, Mo FhlHsN
SRR TR 16 HE 8259, HLB! 6259 45 ISR H7E NP TR BOS N RE AN 0.

(3) BEhEO! 853y 7

WHE AEQL A, 6 — @ PWEEEEE, 1SR BB EEE 1, 8 CPUBA

TR MR, B A INTA MOPAE, B ISR 47 M R 0.

1. BF S250A ERRENH TS LT, EaMEsHGt e R gy
% MRS EREE. ICWI, ICWL I0Wd.

BEfr S FRE: OCWI SR Rk 5 (REEE, FrRETRD)



OCW? A E M E 77 LR NS AT
13, Rbk P o, R LA A, erh B IR T T
B BNEEchEgGhaEy, BERTmESERESAOEEEATERE RS, BE
HreEh o R
14, BRTW 3 ShERE. WA S2I9A B IR0, IR2. R4 SRALADPE, ClihAhees, A
BB S0H. S2H. S4H, EFA DRGSR S020H. 6100H. 3250H. ERshbE % 1000H.
fEEECEE T, Wil EOI B, NSRRI, W CPU IELE 880 B —
Tl S B PRRE TR, 5 R e o B i G ] .
o ADEEREE HB250A M OB Y 20H M 21H
Lo e e R
MOV AX, 1000H ;Bah
MOV DS AX
MOV DX, 3020H RSt
MOV AL, S0H ket T
MOV AM, 25H
INT  21H 5 S0H P ETA Ol
MOV DX, 6100H iedkskhk
MOV AL, 52H RS RS
INT  21H B SIH WA Ol
MOV DX, 31230H  {QEbiEhlE
MOV AL, 54H R
INT  2IH 1% S4H Wb A O kAL

A2 AR TE d 4

MOV AL, 13H SELICWT, R dhi s
auT 20H, AL

MOV AL, S0H SESLICW2, T S0H-5TH

OUT  21H, AL
MOV AL O0IH B ICWH, SESHGEE, b, #iE EOI
OUT  21H, AL ;

MOV AL OEAH  [RBI OCW1, BRlEIRL3S56.7

OUT  2IH AL

SHERMNET

PUSH AX o L

5T s TFepg

...... P AERE

CLl 1 Feji

MOV AL, 20H 1 X 00w, #ill EOl B BEdr 4
OUT  2H. AL

POP AX s WU

IRET 1 TS IE]



15, fAkE AL, AZ. AT, Ad. AS BESIREREEEFENN. B8 A mifTERn,
AS BE. EpmidRARKTERTRE. AU EAREPREREFToor. (SRdamTTe
o it F R R A S W ST MRS )

C10 SbEk AT S0 A4 EIBY 5 L T

(2} £ A Frhir kA, ARE A BT

(31 fEdbEE AL BT RSEALGT, B EOIES A, Shd AS ML TR
%, MR B IR AR ATSAL—ATAd—AS
16, EFESDH 3 B B250A SBESHM, | WX asea K. 2 B% azsea e, BEEM
EI504 FE-B IR2 $0 IRS B, H %S0 82594 R IR B a2504 M T RS BT
S AP TR, TR SR 80H, 90H, AOH, TPRTACIEHLE A 000H, (6
BERLSE RIS (BOOH. 2800H, J800H. EF 2504 MG OHLE S FEH, FAH. —H 82394 M,
KEsinmak Y FCH, FEH, ¥ —K & FEECH, FEEEH. hNiEF & Tk, &8ETE
i, Wil BO1 5.
(1) Bk EfFEEN.
(2) WEHILE.
-

A, D.~DO, INTA RDWR INTR

14 $5d if ||

T - 5
CAS IEEAhf:.DT B INTA RDWR INT

1%L B259.4 CAS, | 241, B259A CAS., ERIEEA
CAS, | CAS, 3

[- SPEN Iﬁ!.q SP E{ IR-: 1R:

- Ly - - S erlin SR o™

| e

GNDO GND

LEREN 1R

e

S

(1} Pl MR
MOV  AX. 20004

MOV DS, AX R

MOV  DX. 1300H ¢ DX b s b ik
MOV AL, E3H v PR G 21
MOV AH. 235H

INT 21H s B E SR BIH I op i e 1R
MOV DX, 2800H :

MOV AL, 34H

INT 21H v TR T 04 7 o



15, o AL, AZ. Ad. A4, AS HETIRER SN, i Al FHCTRRR.
AS B, EpEE R R TR, R SRR RN, (HEAEN
bl o TR T PR S R ST IR

(1) SR A3 f0 A (W] 0 e LS ST i o8

030 £ENRE AL b AR IR, HE AL Jedl il

C30 EEARE AL o AL TR S AT, B EOL BE S, R AS BT ERINE
B, dErmhirdREE N AR A=A |=—AT—Ad=AS
6, REEEER 3 M 2250a SRR, | B B259A ER, 2 B BX50A MK, BREA
B250A EFS IR LIRS iS5, FE SN E259A R IR BRER 82594 LR 1R4 LT

- SHEEC W PR M S B G 80H, 90H, ADH. A OERHEEEY 2000H, [R5

HhkarB0% 1R00H, 2800H. I800H. FH B230A MEE O EGE X FEH. FAH. — & BE2504 B
Hfag OighL % FCH, FEH, B —MK ¥ FEECH. FEEEH. THFEM & ¥ HE, £REIR
&, B EQ| .
(1) B e .
(1) REFNAEEA.
&

A, D~D, INTA RDWR INTR

TINT 05 A D~ |
AS, PAS, t.’ D~D; INTA RDWR INT
181, BIEEA CAS . & S B259A CAS |

CAS,

| T e | [ 48 |

a-fE4t 2 18]

01 S 83 7 R
MOV AX, 2000H
MOV DS, AX 1 DS o Btk b
MOY DX, 1800H s DX i {gr it
MOV AL, E3H s WHHETEEIE Y 83H
MOV AH, 25H
INT 21H TR B3N e ) R
MOV DX, 2800H :
MOV AL, %4H
INT 2IH i BRI ol 4R 8 ) R



MOV DX. 3800H
MOY  AL. DAAH

INT 21H

¢ BRSNS AdH BT AR

(23 M 22504 WItR{CERTE. 08O Hhhk % FEH RI FAH

MOV
ouT
MOy
ouT
MOV
ouT
MO
ouT
MO
ouT

AL, 00011001B C19H): REEICWI, EMNER, BT

OFEH. AL i ICWT dpd
AL, $0H ;TR0 IR % 80H
OFAH. AL i BICWZ i

AL, 001001008 (24H); 25 ICW3, [R2 £ IRS HEM
OFAH, AL
AL, 0O0ODDODIBE COIH)y 8 1CW4, Sea-@iE, dEfn)

OFAH, AL + dEEsh EOl 8 WA T
AL, 110100118 C0D3HYN X OCWI, i IR2. IR3
OFAH. AL OO 0 T

(301 # B 82504 WIRE{ERTE. MM Y FCH #0 FEH

MOV
ouT
MOV
QuT
MOV
ouUT
MOV
ouT
MOW
QuT

AL, 0001I00B (19H), SEXICWI, KGR, @TeE

OFCH, AL i BICWI s
AL. 90H ¢ IRO P RTERF 4 90H
OFEH. AL ;3 ICW2 s

AL, 00000010B (02H); =X ICW3. 1#0 KR8 IR2
OFEH. AL ;

AL. 0000DOOIB LO1HY =X ICWY, SE2BE. (r@np

OFEH, AL v EEh B0l SR
AL, 1110111B {0EFHY:. %% OCWI, Soi% IR4 S8,
OFEH. AL i Jhar e Wl R R

(4)2#8 B W 82594 S1hiLIRAL &R0 LY FEECH 0 FEEEH

MOV
MOY
OuT
MOV
A
ouT
PO
ouT
MOV
ouT
MOV
QuT

ALy ODDLIODIE C19H), SEICW1, B WIREE, ooFEpE
DX, OFEECH

DX, AL 1 BICWIBE

AL, OAOH o RO (e T 85 % AOH
DX, OFEEEH

DX, AL : BICW2 s

AL, O00G0100B COSH): FESLICW3, 28R KEELHR P IRS
DX, AL

AL: ODCOOO0IB COIH): Y ICW4, SELBRE. 0
DX, AL : JEHEYEOI &R

AL: 11011118 <0EFH): EX OCW1, foiff IR4 SN,
DX, AL H&PEmikgmi



BENE

1, B253 S M AL PR T ST Rl T T TR CfE AR RN
EEW I RAT

- 8253 P30 3 PV N e TR B R Al . P 02 ih R, W3 -iliaae
e BT, 8253 e ANy s R TENIESFRX.

ek O—it BT R M 8253 M9 T lMFARNTE. #FEEIETH
Foet, EEERNSYMOUT ERTLHEERT, B0 8253 EERETH L. (T8RS GATE
ST, i1 RS, TRENY 0, EH OUT IR LIER TR AT,
OUT JIWEMERTHG. —~FHRGAFETRREARNTHE REERALFFL
Ak, EFEEERG. W GATE M. RIS | it iSRS GATE &
FE A, OUT (YRR T. % CATE MAlEBE TS, MU T i,

Fal |l — R LEEREAR - N CPU BT REETERBIATY S I,
WS M OUT T LR T, GATE HE -+ LANE, EF—1oeRPNT
B, 0 EAGEBNMATIRGE, BN, S OUT bl T it TUE, Hitis
AR T, B OUT 4 g B0 EBEEE, 7E OUT 918 M3 n Prrere
HER M. eSS, 3 GATE MERBE, ToEmitSdpitist. BFE
THEESEIF, GATE M7 5 0 {0 505 0 EBEYE, 0 8253 ST n 3G S0 44T 85 61,
WE AT, JUE S H iR RO TR .

N —EEE . SRS AEET, RETESL 28 OUT M
Sisr . Al GATE HEET, RETAHREENTF—rrteiked, #i5iE
AMITELE, B, RIRRE I R o S AT R, 2R 1 . OUT
HERTELRET, HHRRaGEh oM, OUT MY MEERT, UL FARE
HAEFTF-PTRAFSEE. SKEM, EHERHEREA TS, Fh—rHniTE
U, IR MREAEBEEEY 0, WAL OUTFIME, HEn -
BEMPER A — T Sl JCUDIE SR R R A, 0 A s S 1

- EBfELEE, CEERETH CPU BN SASN TS0, TRl R
7. St o i, —Pi-SmmEsk, 8253 HEFEA G RENTH . TiE
HQEY. 5 GATE ¥AERTH, #F OUT ¥HEHF, ik % GATE MWERFEEY
R, GATE WAE Eeh, WIFE T—etehlkobid, BEROTH SIS A NE, b
VTSGR B, R EAT.

HE3—NiERE8 . N3 WA 2 OTHEREC. EASHEMSNEMED
AERES T EROEER.  wRYARENES N, M 25 BT, 8%
AT RN, SR 2. AL O B, OUT $th S5 s R o S R
(W HEA AR ST A S, et it o B, Sk 0 8, OUT 21 1 3 (0] 0 o
M B — ot A A T B, TR T —Se et B IS A RS e (e A .
WIS AR OUT MRl fel, M—Toitelmilitamag 1. CUS SR -0k, &
T mciEaE 2. =it B o W, SHEHE OUT MR P M, FeffEEsA
R T i e e — e e B 3, BE B e P AR O R 28
’ft‘tl SEEEY 0 B, QUT M EBFLE, HEFEA TS, TR T
13

AN A—WrMSUEE. % 8253 HARBE, BATHEN 4B, OUT Ml
ARBE. R OATE HRRF, B4, SAHRIHEE, £TF— T RkhEinkn
TRV AT B, 2l i, Sit&ddh o i, OUT S HEE, Sit—1



SRS, NEREET, BT HE RS A — N, W
BUTTHEE I R . O EE 0 5, SR R e, B i—
#. AR S b GATE BN IEAT. BB, % GATE THRLEE,
AR AR, MWAMEF SIS, BRI RS aE Yy 0 5, M OUT % h—
A bk,

W s—EirM SRl MERACHTL S B, OUT BSUEAT. S8AHN
fin &, GATE S18 LA —T MR BN LB B, A 0BT — 1 ek S e
EUHHHB A AT ABPE, JETFIGE 1 M. ST RCEENE Y 0 B, SRR OUT P —
BT A Re R, BE OUT LHBAEaT. RRE 0 B, 8253 ¥ gl
(o SAMATRESF, EATFMHIE. WEB OATE WA ERTE, 4 XFmsg iFs.
HHERE T, TRMEES GATE i THBS, SR SH8%EE0, GATEML
FHAHES DA, WE R M IFEYME o SR, MBS o, A%
ARk R B ARSI, R, BN ETE R,
Dt MG HHMS 0 5, OATE S0 EHW s rret, 8055 AN s7ire.
18253 MR TEmiE R £ 47 8254 19 029 I EER WA H AT
B: 5253 00 I8 00 R A B 2MHz.

Intel B254 /2 8253 MMPERIA 6. ©5 8293 MSIWER. DHREILTFRSER, TR
BETFELTFMS.

C1) 8233 HRCRH AR BIR 0 2MHz, T 8254 (P8R A B8 % 7 &% SMHz.
(23 8254 HikME (Read-back? T, WELFIEEETE 13 i SIS m i H BRI E 4k 4o,

% CPU WML, T 8253 #H4 F SRS ROGRHE 00 0 MO ELF I IR 2
3 B2S3 UNTHTSRIL G B S UL AT
T (1) BAHE

M ¢RERFEEREA B, UdEirgBig, NeSTenmnT
AR FAMNBEEL R, 9 OUT B MBS E, I
R 0.

12) Faatsed

RS 1 3 o O S R LA o B A — R L M T B I
HRR A E.
4. B 8253 (Milil O—~2 FOPEHE Ok 202 300H, 302H, 304H R 306H, EL@Eo T
TEZEA A 3, CLKO=2MHz. RAS 400 B, IR0 Al . i 0 S 1 5KHz
FUAE R ) R 0 M e Bk, S J00HZ SRR, Wil 2 8
HEril CPU % 50 b i,
T il 0 THEHNR 3, nd=2MHZ' 5KHz=1334

il ) THEEST 2, nl=15KH2/300Hz=5 °

il 2 TR 0, %5 CLK2=2MHz B, n2=2MHz/50Hz— | =39999;

S CLE2=0UT0=1.5KHz I}, n2=1.5KHz/50Hz—1=29;
2 CLK2=0UT1 =300Hz I}, n2=300Hz/50Hz— =5



PR T,

BT VTR

MOV DX, 306H

MOV AL, 00110111B(37TH) v A3 SEIEENE 8 4,

P BIEEER Y, BCD iR

OUT DX, AL

MOV DX, 300H

MOV AL, 34H : SO B

OUT DX AL

MOV AL, 13H y, WMESS § fir

OUT DX, AL

M3 1 #reRdE.

MOV DX, 306H

MOV AL, 01010101B(SSH)  ; #st3, RitmiE e i, BOD 8k

ouT D, AL

MOy [, 302H

MOV AL 0sSH ¢ A

OUT DX AL

MO 2 i

MOV DX, 306H

MOY AL, 10010001 B{91H) P AR RERE LT, BCD

OUT DX, AL

MOV DX, 304H

MOV AL, 20H(5% 05H) ; 0|

CILIT DX, AL
S RIMPLRSD, 8253 MO % 401 ~43H. BRI 0 WL, R e
PR PP A TR 1S s i 82374 B — i DMA U : 00 2 S ke S E 3 2000z

BV WS 5253 i

EEW.#MHH£WEﬁﬂmE.

&1



B BERULESEY 1B PC/XT JREE. A 0 TR E e, SRR RSGE 1R, 2 TP,
M0 L FArsl 3, nD=1.19318MH2/18.2=65536 B 0

L.

MOV AL, 00II0110B GBI 0, AFERTY. BEEETY. H 3. 2 i
OUT 43H. AL HAERST

MOV AX, 0000H TR B n=65536

OUT 40H, AL P REEFEY

MOV AL. AH

OUT 40H. AL : EERTY

Ml | TIEFAS 2. MRA e s BTN 66.2878KHz,
M n1=1.193 1 BMH266. 28 TAKHz=18

kR

MOV AL, DI0I0IDIB ¢ #WF. it RFEFWY. HF£2. BCD S
OUT 43H, AL : BANRTF ¥

MOV AL, 18H ¢ TN BCD B 18H

OUT 41H. AL v A

2 AT, EREEE 20000 AR, MTHETHFLS,
n2=1.19318MHz2000Hz=596
L ml LR
MOV AL, W010INB  ; 28F, 02, AFLEY. EEEET, il
BCD 8L

OUT 43H, AL
MOV AX, 596H i LS
CUT 42H, AL i TEIELET
MOV AL: AH
OUT 42H. AL i KAETEN
DACK: BRO T =
GATEw
L—JaATE:  garr, MQe
PBe i ;
MEAS5A T T | AATE —_I"'ﬂ"" L
(4] o CLK= [ O 8 Q= pROn
MLEITS CLE TILET4 §22VR 5
POLK e e u;lﬁ'_l ClKa ST c ':ULI:
2 MaasekMHY
T‘ L el B M
RESETDRY R ——{E5 U2 4‘!
W ——1WH
" iy EE OuT: TiC2 U T
pof = CUPE TR
Cr-Do D-Do

BE63-58 PUINT PLob i i




6 @M ESE 8254 A MMEMLEY FOH, R85 4 SR EGET IR R RN, Ridat
BRER{, SiaHN 8, NERTE TR
1) ohlA 0--2 AR RE T HTF Ak .
€20 R 2 MRS AT T A .
B (1) B 254 Bk EohiEe e B
MOV AL, 110111108 @U%F 3 il Balif o S 08

OUT 0F3H. AL
IN AL, OFOH ¢ TN 0 4% 8 4
MOV AH, AL

IN AL, OFOH v il O M 8 £
XCHG AH. AL v FETEROEE A AX
PUSH AX P ARG

N AL, OFIH o A 8 i
MOV AH, AL

IN AL. OFIH s R 8
NCHG AH. AL

PUSH AX i AR

M AL, OFiH o PR 2 R
MOV AH., AL

IN AL, OF2H  UEE 2R
XCHG AH. AL

FUSH AX

(2) U 8254 MEE i T

MOV AL, 111010008  ; $H¥FiRil 2 8%
OUT OF3H, AL

IN AL, OF2H o I 2 R



BNLE

| B255A B 3 MO EDRE L& ET AT EE®AT B255A AN A S50 B HERREE
WRgsiRO0? \
%, WO A ST B S LS E S, T 8 MRS AR, Bk A

RS BT BIR S R
WO B g 8 AR A RS IR, 8 R AR

WO CEE RSN, L RIRRA B IR ERA
WA, ST MR 4 R Or, O T 4 (R ST,

B0 AREDCHERES (PCT~PC4) A HEEPHEE.

EBOB RO CEFAES (PCI~PCO) i B L ETRIS R,
7 E255A LW THENL! SEFHAHE? RO A, 8O B WA C /HTLLTHETR
LB T fER AT
B 82554 AW 1 BEAMTENRL, £ 82554 T HRILREN. RS TYER
BAFAESESF. HERE Q2S5A EMONTHETN, B3 ELTETAR:

il —AARHT L S TANERANSE SO S A R HEG. EW
LA OB OWTEY 8 MO, C O 4 i 4 foarfEN M4 4 frmmn.

Hd l—ZERASHTR: ADQDEOELEIEO. BT HFS 0% L.
I C 6 ek e R RS

Kt 2—mmpEk 1O A R A OWMUTHETFERAE. 8O0 A THTHA2
I, BOC IS (PC3-PCT) §F A OIS RIE .
1 RSA M REETRECETFREEAMAROT B4 ESEN?
T RSAMFLEFNE ST ENT IR A SN EER S, BiliEsEn
D7 il TE S, HREMNTR D=1, RiEESTR D7-0.
4. 3 8255A M RN 2F9H. HEAMORE R, 0 B255A ¥ 3 RO E RS
PER AL R T
¥ B0 A Hpht: 2FOH

#00 B Htht: 2FBH

i1 C Muht: 2FDH

R 2FFH

: . AB 5
Moy —
-'\ﬂh; A‘iﬂ}‘_ J ....1,'82'6-\‘..;5:;._- .
M1 . Rl 25U
A G 1 PAK=D
L o
i g Al pg =
il BT i
oA Bb 5 1
i WR
| D15 ~DE< ~~or~po ¢
RESET] 1&55&%?7-‘




5 i EB35A B A DL B P C DREDIT AR DR GRS B2 B0H. 82H. 84H Hi B6H.
ERAOLCFESA 0L, BALFENS A, COM4 EERA &4 0. o
S 82554 FTETEILTRFE.

&
Dy | De ! Ds | Da| D Da| Dn| Dw
'-—..r—l L_ .y
comuaro [ 202
e ["ﬂh
ol Oy e
0= A0
_Bu#“’[l-ﬁ.ﬁ.l
I1=ig A
— Co KALIO Ot gt
=i A
R [m
T00-F A0
—— AU FA, OI=F Al
|_ur.-$ﬁ.2
— D=l i
MOV AL, 100010108 ¢ EhE
OUT 86H. AL

6. B255A (MMROMAAEEIN 5 8, 3 PC4 BB, PCS SR, PO S —
b, @ L FELRAE B Th B Y IR S FEF.
-

D"D-D!DID‘.' De D | Do

i , - Fl L o r I l{i
| gl ;
L * ‘ 0 B
D=0424 I"mu id ¥PCo
001 & 4PC)
L Lk de .
= 11l {¥PCr

MOV AL, M0ODIDOIB  ; PC4SHEHR®
UUT 86H, AL

MOV AL, 000010108 i PCS 8 H I By SR

&5



OUT  B6H. AL
MOV AL, 0000011008 ¢ PCH SEREE WS

OUT 86H, AL '
MOY AL, 00OOIIOIR  : PCH MR MET

QUT E8H. AL

MOV AL, 000011008 PCO MRS T, Ell—Eks
OUT 86H, AL '

782554 WCIEERE S 8. BA DLHFESR0GEA. B OLIEENT 1 ik, CoE
MfEEEHET EHTFRAAY B D LEETL 0 SN, A DLETL I &M COF

feafEm &t 4 RHFERALAY
B AODLEESFA 0, FHECOMMEENRYS. BOTHEERN I SA, B C DERkE

W, PC1 EEOBF, S BEie, PC2 B ACK, HENESRZHES, PCD
IS INTR, 1 CPU B S P H aRE S . Sl 1000 X10X8,

B OLFENN 08, A DIHAL A WY C WML, PCs EB ST,

B ESRANTEIR AT, PCS M IBF, WAEMFSNEEY, PCIEMR INTR. il CPU K
(s BT iR SR S . PEIRISE S 1011 X00XB. :

B FALTHEENA L BOIEENR LA CUSEEMRHAT & A QDTRESN
B2, BOIfefELT oMM, C O Emiitar

F FAOTHERSRL BOLIHFENL 1B COSEERNT,

PCO ¥E48 INTHg, PCI1 XEHE [BFs. PC2 BiESTR,

PC3 %4 INTR., PC4IEHSTR, . PCS IE8E IBF,, PC6#H ACK, . PCT 38 OBF,

SAOLMEETT2, BOLEAFROSRE, COSLEERSNT.
PCO. PC1 31 PC2 nl4E

PCIIZE INTR,, PC4IEHSTR, . PCS IS IBF,, PC6 MM ACK, . PCTiE# OFF,

§. B255A MO HREE % 80H--83H. 8253 D HRAL % B4H~8TH,

(1) 8 AOES R KT~K0, B O# 8 54T LEDT~LEDO, 2736 Fnigmm
WA, WFEIT R, WRER-05 O —XFEs, REFELRRRE 2EY
RS, RYLMERTEGERAE.

(20 THEMAER O A LR RSN, BEREESE0 B DMEFTREE, S 0TEE )
B, i TR A R I
e (1) 82534: A DA, B OH

£253: 2MHz2ZHz= 1000000
MU0 THFFAL 2, IR NO=1000
MR 1 THTAA 0, W NI=099, U8 OUTI i 0.5 Hepli—.
A 8253 S ORI, oo I B St s, # SICHRE# LED,
fiik 82504 THIBREE,. TP F.
MOV AN, SEG INTR : EHPEHE#S
MOV DS, AX :
MOV DX, OFFSET INTR



MY AL N
MOV AH, 25H
INT 2IH
MOV AL, 100100008 ; 8255 8nfRik
OUT  $3HAL
MOV AL, 001I0I01B , . #ilfo %32, BCD &
OUT  &7THAL
MOY AL, DOH ; BT 1000
OUT  B4HAL
MOV AL, 10H
OUT  B4H,AL
MOV AL, OLII000IB . #if 1 A% 0. BCDitE
OUT  BTH.AL
MOV AL, 99H s 4 999
OUT  85HAL
MOV AL, 09H
OUT  B5HAL
8Tl
AGAINHLT
IMP AGATN
o}t My H e PR
INTR: PUSH AX
§TI
IN AL, 80H r AR SERhO
MNOT Al i WK
OUT  BIHAL i SAFEHMIEL LED (£ 1)
MOV AL, OLI1000IE  ; i1 5% 0. BCD itk
OUT  §7H.AL
MOY AL, %9H : N 9on
OUT  #5H,AL
MOV AL, 9H
OUT  BSH.AL
CLI
MOV AL, 20H i Tl BEOL dr s
OUT  20HAL
POP AX
IRET

(2) B255A: B Ui
B253: il 0 THEFHL2. B N0=2000
Wil | THFHH 3, BNI=1000, B9 OUT] 8 IHz (
BESY 52594 0 IRE, IR b I i %, o T
EHEmT.

MOV
MY

D5, AX

&7



MOV DX, OFFSET INTR
MOV AL, N
MOY  AH, 25H
INT 2IH :
MOV AL, 10000000B 8255 #1854k
OUT  $3IHAL
MOV AL, 001I0IMB  ; iBif o FX2, BCD &
OUT  8TH.AL '
RO AL, DOH ¢ HHIE 2000
OUT  B4HAL
MOV AL, 20H
OUT  B4HAL
MOV AL 011101118 il 1 3% 0, BCD 8
OUT  B7THAL
MOV AL, 00H ¢ BEH 1000
OUT  8SHAL
MOV AL, 10H
OUT  8SHAL
MOY AL, OFEH  : #1% LEDO
OUT  SIHAL
STl

GOOM:HLT
P

o B S L F
INTR: PUSH AX

ST
ROL AL, 1 v AL EIREREQT 1 4
OUT  BIHAL : SR F - LED
CLI
MOV AL, 20H
QUT  20H.AL s Wifl EOl R dr &
POP  AX
IRET

iR LT,



TR T

— B200A IR,

10. T E255A M MERE I00R~305H: A DiE4 ”T"'T Kl -n:]. BOE—1+B LED B
T, Fﬁﬂ:ﬂu}w{'?FEFﬁﬁ!iﬂ.ﬂﬂ 16 MTETE 0~F. HX8& 0, B0, BT
AvF. TERS 2 Brepr N, oL SOPEIERR PR, RGBT ey BT,

.

D7~ DO Br-00 A — v
: g PAB— o1
1iEb_ET-—- == H_-;EET - Tﬂﬁ_
RD ——{RD i e
s k) - |
WR—1\R s | i e
Al e TRy EIE A K3 e |
AD —— a0 o i | |
; i ko |
T4L5138 s Vil
A9 —T . Hevo _ fes e ;
AR —-[ ..—'_‘m -I'f_ bad el - PEn — ] !
AT- h [ i
,qg_.{i 1 DA .
AR—gr—, LR B253 ey
MAC— ___j# 1EIE It —
A= ig Al————] an CLEG F—— IMHz
Al A RO——RD ouTD

D7~ DOG==HDT~D0. | CLK]

QUT f————s 82554 IR

G



b LR :
B21S5A: A O OWAL B OFFA 0 MW, MOME 300H~103H
B253: HIT 2 WS, SOeAE% 04H~30TH
IMHzT.5Hz = 4000000
A0 T2 IR NO=4000
il | TETAN0, WMNI=99, B% OUT| %4 2 BepNi—i.,
A 8253 PR, PR A AR, RS LED.
F 6 LED £ B B omil

AR EHNE -G A s LE L TH
i iFH ] TFH
I 06H 9 &6FH
2 SBH A 7TH
3 4FH b TCH
4 66H 2 39H
5 60OH d SEH
& TDH E 70H
7 a7H F TIH

B 02594 ENGE, TRMT,
TABLE DB 3FH, 06H, SBH, 4FH, 66H, 601, TDH, (TH - L-REG%4E
DB 7FH, 6FH, TTH, 1CH, 39H, $EH, 79H, T1H

MOV AX,SEG INTR | EEP%EE

MO 0¥, AX

MOV DX, OFFSET INTR
MOV AL N

MOV  AH, 25H

INT 21H

MOV AL, 100100008 , £255 4§78k

MOV DX, 303H

OUT DX, AL

MOV AL, 00110101B  ; %253 #0844k, I8 040 2, BCD i
MOV DX, 107TH

OUT DX, AL

MOV AL, 00H i B¥ME 4000H
MOY DX, 304H

QUT DX, AL

MOV AL, 40H

QUT DX, AL

MOV AL, 01LI000IB  ; il 1 At o, BCD %
MOV DX, 307H

OUT DX AL
MOV AL 99y o HHI{ e9n
MOY DX, 305H



OuT DX, AL
MOY AL, 09H
ouT D, AL
5TI

AGATN:HLT
IMP AGAIN

0 T 9 T

INTR: PUSH AX
5TI
MOV DX, J00H
IN AL, DX  ERFE. #ER0

AND AL, OFH ¢ FUREE 4 & PAS~PAd
MOV BX, OFFSET TABLE

¥LAT TABLE

MOV DX, 30iH

OUT DX, AL : ARLED, RRET

MOV AL, 011100008 o M 1 5550, BOCD 8
MONV DX, 307H

ouT DX: AL

MOV AL, 99H ¢ MK 999
MOV DX, 305H
ouT DX, AL

MOV AL, 0OH
ouUT DX, AL

CLI

MOV AL, 20H v Tl BOD b
OUT  20H.AL

POP AX

IRET

1. 1RW PC Wl B8 MR TEER, RE~EHEN 1000Hz 8 ERE,

F: LPCHLYD, HAEEm O Bl 82554, 8253, WahB (R i B, 5253 E&M
{58, 8255 SFIUHids, WshIBMRMA 8253 SE TTL R E S Hsmeh. Elak
EEREHAMTSEREEEFERNTERT, ERmEREm,

1igashie ERE  EANES EeENE
K, l n
PR, ot —uE—la ¥ a3 B8
P, Hb[ e 4508 15477 + a | -2
sl 1
B255AS 5 ! T
B835
U pe, ST [ +sw—l:r_: s
v, TiC0

-



e I 2 1000Hz B 5 AT

MOV D1, 1000
MOV AL. 101101108

OUT 43H. AL

MOV DX. 0012H
MOV AX. 34DEH

Dy ol

OUT 42H: AL
MOY AL, AH
ouT 42H. AL
W AL, 61H
MOY AH. AL
OR AL, 03H
OuUT &IH. AL

¢ BEE 1000Hz

; 253N, B2, ANETY. ERETY.
g At 3_- i -
: BARWT
o SRR R
s IR AT
g B n. EEELEE AX
; EEIE 8 4

¢ EGUHE 84

i A B255A WO B MAE

; RiP B OBk
 EBAEAER 1, HelviRE
; MR, NM

12, ST e SE s Bl A B

B

S AL AT

N




FT AR SR AT — T RAE T
EppLED

BREAHNGHEEAR

B AR i A — /M ATEIIASCI
S75, :PCA EIRE —ME P b
HERITATEAGE

M AR, S B

Tt a0

R, R FrEFACALEE, |
R HEOI, B lbie s S
itk ST oo e e i




o+ 8 E

. MRS TR EEE R AT ST ARBRAY e 4
. PRELSSHEMIE QR RN, EEEATANNR. HTERERPTEN.
ST, MR KA, St PR N b, B MR .
arieit s 0B, HEF S RNINE, FAER LS k. MR
i R O A g R L EEWIEH‘IHEHIEHHI!IMLHFFI. E.ﬂ:l_
- P AT LR B R W1
WOET A 35 0 SRR L e 4 ﬂlEmﬂﬂLm—ﬁE-{E
EE SRS, BRE TR, HARRRT A, BENRN, SEA AR L —
i gl B, FHEENMR T, 55 CPU RSl S8 TEENE
. W e e R B R TR . _
1 ERTAET. PAMBT. ¥UT. £UTTHEFLT
B PITIEER. BHEEMTS A 5B ZEIGE, HEARSRLT. PUTHNERT
ZPH K.

LT B T AETE —-1- 7 B LR s ﬁ+ﬂ1mﬂﬁﬂmﬁ.~ﬁﬂﬁxﬂﬁﬁ
i A iR, R .

EEMTHAD, WRTENSEEEHRE- +3ﬁﬁi.ﬁﬁ+ﬁiiﬁﬂi
IR, My REEEE A LR EGE. TR,

ST AR F-T- e ) T T B . w7 L AR .

ﬂﬂMﬂﬁrﬁﬁﬂ?#aM##Tﬁhﬂ‘ﬂﬁI&ﬂﬂMﬂﬁlﬁ“ﬂﬁi’
5 PATEEH M EETH AR REFARRE SR '

R hR TRIBERN, SR TRLRSRGRT, BhH MARK i, e B
Fh. S EHRE RN, HRESREAIERE, RN, HFRTNT
g ARG, 200 EESHLEREEHERENS T TEE REHRE
DO BSiE s, HHEF MR, HHMEH TS A, 6. 70 Ak, BEEEmH
—TArenEee i, R G E A H — R . H TR R R . BT AL,
SRR RE— 7 0 ASCH B, ZAFMEE 10 2. 105 fuk 11 Giml. AEEwt
.

Wl s s imiEs!, SWMiaGT MARK 08, AT RRSResnmes. %
EFARE—TREMARERT. AR, QBB RRRE G, WiTE—
THENE—TFHRE—- LR, A ERERRG RS T, EFRTTELH B
B . Pl AR, R, R TN T U R — e e
W, ATWERITEEPE—COER. S, £55 T3 R 21T et
SREFRHFE, BORNPFETEEREBEEA. FRREIHTRE, & CPUE
W, MRGRERS L.

4 AR RTEAERARS, FhEsf ﬁt{t#ﬁ}ﬂmﬁﬂ. Eﬁﬁj—
e B A L i
B

| —u
———— K0t TR

}_ !D' Dy m. I I-‘—h%“

(-4 Da
BEu Hie gaa ﬂﬂu

LA et B | S )



5 fPAREWET {4 nENEETT RADTSRTEET
: ERTART. BFFEERRRYIESESE, mﬂdﬂ"rﬁﬂnﬂmﬁl!ﬁﬂﬂt.
WAl Bt bps (Bd ),

ERRERIE, SASEFFRSOELSTE SRt R BN T,
R RIS, RN SE —k, BRSO eos e i sy
Wi 6. J2pi6d 8, MIPRETFRERE /) T8 O S RES) RS
8, REr R /.

WMEENEYS 110, 300, 600, 1200, 2400, 4800, 9600, 19200, 28800, 3&4@.
ST600 B . 2
6. W HEEL 2400 R AR TRFERITER, 22 1 UNESSHEA? B -1
BUE TR | R, | L, R A TREEE R
e 12400=0.416ms,

CPTHEE T TR, | PERER. | R, | R, R ER
B 1024004, 1 6ms
7. fFAR UART? fTARN USART? JUSM IS K #T.

#: DHFRSEERECTY. BHEHRFEES UART (Universal Asynchronous
Feceiver-Transmitter ), 1515 Bl INS 2450,

ETUTHEFREHFL STTHRFASHA, BAHEARAE R FUEE USART
{ Universal Synchronous-Asynchranous Receiver- Transmitter), 303925 5 681 Intel 82514,
£ fHamy MODEMY Fldsko 288 Wi B 8048 04 & B MODEM? WhlimEL ey
B LRk
e BENEERC A T R R B R S S SR D B SR,
MODEM.

b TR TR A I Y 300H2~3000Hz [ EFHIS, TS E SRR
Flis, ATRERICEY, TRE8EN, SRR TSRS FRESE, By, &
AR R, SRR LA S MR R, AW,

TR S

S (Amplitude) FSIBERIY ASK Amplitude-Shift Keying) fIER “ H8"

SR EE FSK (Frequency-Shift Keying. M8 “H48™)

HEfE e PSK (Phase-Shift Keying. WE <™

EHEDN Muliple Carrier}

9. 3 82314 LLOG00 MM ERREEE, MHHETH 16, BEMETC MEHS b7

B SLREH TXC BB =0600% | 6=153600Hz

10. 8251 A IF] SYNDET/BRKDET 5| £ 1 fig
' SYNDET/BRKDET(Synchronous Detect/Bresk Detect) Iﬁ:ﬁ&ﬂfﬁﬂ&ﬂ. Hﬂil'l.-?'-.
LTS SF

(13 BISIA TAE FRE A 4 i%T7IM% T SYNDET, Hﬂfhﬂu&ﬂlﬂ:ﬂuiﬂ:l: HERE (&

W) BT 514 CHEEBFEHRAE R, EBEET A, i 7 | RS A B2 M,
LR EIRD 82514 IEl Sl

L2 BISIA TR T8y 8% BB 5 BREDET, BRiES  FEE (RETE) Ba5
R O O I B O ), ﬁ:lﬂ:tnﬂﬂhﬂm?iﬂﬂﬁ.

T8



il

11, S B MODEM, 8251A & CPU 2 7ol e & 1
B, H2S1A F CPU X ) il B R B AT ELS 2 P 3 i
{0 ARiES :

C5: W&EE, &d CPU avmﬂiwﬁﬁﬂmﬂn.
.f!

(2) EEEE
DO--07: & . =& TaiEE, S5 EEEIERRINE. !:F'l:r ni mlﬁ i!ﬂ
Fldr 458 B251A B CPU MR BILEGE.

(1) i ¢ SRS
RD . @58, (e, CPU SIEEN 82514 SR H S HE.

iy

- '.."%-_
i

WR: B9, ST, CPU MWIEEE 82514 TANRE A,

C/D 0 #d ¢ SRS, RIRE S S0 5 ARSI R Rk . B

ETEER 2514 BED 5 EEOESHETE.

1) HHESRES

THRDY: RESNEIFES. Millmcry, 82514 SEEFMEE—455.

TXE : H2BTHES, TXE LhEfrfa,. MERTEH 82514 BREBHIFTH®

frfmee, RE—rEEsEa .

RXRDY : B BARN IS, ARIErhEl 2514 D NSE o 0 e (0 A i 5
“FTe W CPU #BGE. Bt WA SA, RXRDY 0 AR iRy

WA, RXRDY o7 40 SiHA . %

SYMDET : M RMme, RRMFREA. '

12. fE—T-LL 8085 ) CPU MRS, 37 B251a MOSIE bkt % B4H, S OREEH O

Fhbk ¥ g6H, DUERG Eh ARSI RG. B SR RE GRS .

B
D7-=D0 <=, : i
e Erw T
' X AS i i
e 5
MO —— =528
A3 e S
BERY Ciha Bt
. faq Ao | -
AT
RESET
RD
WR




13. 6 8251A MG OMLREINE 12, B B251A TETHRP TS, AEERS 245 AN
Brie, TAEIEG BN 25A BT ST,
#: MOV AL. D

QUT 86H, AL

QUT  B6H. AL y
QUT  ®6H. AL i MEHOTA=T0

MOV AL, 40H

OUT 86H, AL | BANE

MOV AL. 001110008

QUT #5H. AL i FARAT

MOV AL, SYSN : FEHSFERF

OUT 86H, AL

OUT 86H. AL ; MTHETR

MOV AL, 100101018

OUT 86H: AL i ISdTSE
l4. 3 8251A RSO HALY FFOH, FFIH, B Z351A THTFRETHESL NSEEF
BI6 |7 TREEN. | RERL. A W E251A BT R,
&: MOV AL. 0

MOV DX, OFF2H

OUT DX, AL

OuT DX, AL

OUT DX. AL : MESEOEAZT0

MOV AL, 40H

OUT DX, AL : BANGE

MOV AL. 010110108

OUT DX, AL 1 GAHRT

MOV AL, 0O0IOIDIB

OUT DX. AL i BAREFE
15 RS-232C IR M e F SR ERFHAMREE LT TAN TTL O RGSTMIET M
W MR B B JLA Y S i T (7
T IPHERTE, 5 HE AIV~—-15V. T y-asy

FRIEET: H AN R+IV~+15V. TREE Y25V

MR 12V £ RS-232C lRE,

AHFLEREO SR £ TH TTL ¥, H 0~0.8v NHiPIR 0, +2.0V~+5V HiFHE |,
9 RE-I3IC RIWAELAd. @@ eI amay aEsE, KHmasEnaly
MAXZI2 F0 MAX233.

RS-232C 1A 25 240 D S48 4088 o 500 D M.

WM, TD REEE, ReD S48, RISNREE, CISHBRRE,

DSR S & i 5 11 515 %,

l6. AWMFLRKA ST B R ORE, FICSMEs CrRT 205, HEWED
1200, SRS T2 16, A 8283 ENCR W, SRS N SMHz, HCEEET RS
COUNT, i B8 B9 ol BUFFER F bt T, 8253 50 82514 AN



<+ Bl %7 J00H R 304H .
C1) Y T
(23 07 B253 fB25 1A METHR L FRTE.

(3 WREARIRNEE.

%, (1) 251 (R b RaC =1200°16=19200Hz, M) 8253 A=kl B nd bb, SR o =
MR 19200Hz B8, MR N n0=5MH219200Hz=260

= e

brepn b7 D0

o RD L RO
RESRT
o
Al— it ]
A9 : [l LEESIA .
| e e
MAC ey
CLK cLK.
_.E : Eﬂﬁﬁ' f ;

(23 8253 M0 TRIRE

MY
MOV
QuT
Moy
MOy
ouT
MOV
ouT

DX, 303H
AL. 001101118

DX, AL ¢ B2S1 P, Bio. 3. BCD R
DX, 300H

AL. 60H » T

X, AL

AL, 02H : W AT

DX, AL

BIS1A M40 ML TR

MOy
MOV

T
ouT
ouT
MOV
ouT
MOy

ouT
MOV

AL, 0

DX, 303H

DX, AL

DX AL

DX, AL ; FIESOEAI 0

AL, 40H ¥

DX: AL

AL, OIILIDIOE ; a5, R, | Rl mEs, 7 6HE
DX, AL

AL, 14H



OUT DX, AL : Silidr$, iNHENL. Rire

01 SR eEn
FHEEETL. RS
LEA DI, BUFFER ; fEdSrisissE
MOV X, COUNT o Srgsi-m

MOV DX, 305H
MEXT: IN AL, DX i EARET

TEST AL, 02H + RxRDY 24

17 MEXT y W, MRS

TEST AL. 38H y B RN

JHZ ERROR ¢ ATHE. BFENACEE R

MOV DX, 303H ¢ BLiRE O

™ AL. DX 1 AW, EBATEE

MOV [DI]. AL : 1EEE b

mC Dl

MOV DX, 305H =

LOOF MEXT o SRR G 1 S M

----- i TEHR
ERROR: ...... . BtiE



| f& AMD # DVA S e RS E LA AT HAWRTRRSEFX? {4
[ P R R A AT
%,

e PG E SR AR U ST AD RN, RIASRFANEREIEYRE

9 aD SRl - AD SR BRSNS f R, WERETRE.
R IR B B — R R, BT R M H R, HRRTENILR—E

GO, e R A R B B 5] re. FESEINEL A e p, SABHIE S (0 LR R

B, EsEdES, AR —FTHALA BRESSIARRHRE. ERER.

ADYSEEES, NEFRBLIDETERS S RRERBHONRTLAN T <

A ATE L — ek A, R T R A R AR B T R

1 bFmgEERE. EREE. @b, RIEMRAIT 12 (0 DA SRS ERE AT

%, AR I et o A R RS R R (L i, R

HELES.

B4 i R T 5 o PR (M EHT R RN R LR R R K
EaREESs D TRAESENETR, HidESMRE. T2 BRUEHREREES
B EREE S, EokiEai, HqEE. ﬂ:ik._ﬂ"lw..ﬂrin IS0

12 0% VA F5 8%, 2°=4096, Ma8E % 1H4096*FSR=0.0244%F5R
30 B Dva BB OMEE Y 2208, DR 20ms (T4 DELAY 20MS,
EHRIEN+5V, MHES (CRLH) 2RFREBET. SRE™ SN TEIE:

(V) FRA OV, ERA+5Y B=H0
(2} FHA 12V ERS 4V k.
¥ (1) @ ILSB=SV/256=0.019V, BFLEL R I S s
DO019V=0
o PR e A
SVI019V=256
BRB T



BEGIN: MOV AL, 0 : TR
MOV DX, 2XH
Up: OUT DX. AL : DVAHH&

CALL DELAY

N AL : RLA

CMP AL, 0OH ; iz tmTe?

NZ  UP oY, RGN

DEC AL ; HET. BEER
DOWN: OUT DX, AL : DvVA ##R

CALL DELAY

DEC AL : Bl 1

CMP AL, 00H <« EFFRTE?

JHE  DOWH ;B

IMP BEGIN ; BT RF—TAME

(23 F el IR o A 0 S 2 1. 2V00.019V=61=30H
| i L A 2 V0019V =205=0CDH

P BB R T,

BEGIN: MOV AL. 3DH v PRI
MOY DX, 220H

UPy  OUT DX, AL : DYA Bk
CALL DELAY _
INC AL ¢ Ui
CMP AL, OCDH o FlEFRETE?
JNZ UP o . HEEREIR
OUT DX. AL
CALL DELAY 20MS ; ik bRUEM R H ik
DEC AL

DOWN: OUT DX. AL : DVA FEIR
CALL DELAY
DEC AL : BTWE 1
CMP AL, IDH : Bt FRTH?
INZ  DOWH o 8. EER
OUT DX, AL
CALL DELAY_20MS ; St T BB
INC AL
IMP UP

4, BiH DACOSIZ A kit Wi EEPFERN, JHRY R RERT.
#:



port

R LY, EREG 4Y,. MO MRS 300H
P e BRI T
BEGIN: MOV AL, 3CH
MOV DX, 300H
AGAIN: INC AL
OUT DX. AL ¢ DA B
CALL DELAY
CMP AL, OCDH
INZ AGAIN
IMP BEGIN
5000w DACIZI0 5 8 G Bt MBI RN, THERN 12 0REE
#' BUFF TRt b, Sl S50 — i DiA SR 198,
(2} 4 DACI210 5 A4 16 € B kg 5086 #liE, KESER (1), G EWHHE
ERRIRTE DA FHIRRE,

= (1
D Di s Vg 0 +5~+15V
gn 21
y = Oilw
Da Dilx [ . i‘m ki
E‘ Di- 50
" Bl
1
D Dls b
P D4 TBonir
Dia i
_._-.-_I Dl: Dﬁ.l:
- D 1210
FH——— Dila
i
VREF f— 5y
¥
-~ L—= B/
8 KFER

A
—=»] 1/0 [ 220H221H
ﬁlm_'"" Hukk | o,
g 22d22Y 0 |




START: MOV DX, Z20H

; fimzaoH WO

MOV CL. 4 B
MOV BX. BUFF r LR e ET iR
BHL BX. CL ¢ BX hE A 4 B SRR
MOV AL. BH R E
OUT DX. AL P BABIRAETES
NG DX ¢ EMuhEY 221H
MOV AL, BL v REAE 4 fir
QOUT DX. AL s BAJWRAESMN
I=C DX ¢ Okl % 233H
OUT DX, AL i JEED Dia BER, AL ol AT
(2}
o Din f—un
D10 Dl Yoc i, i
o Dl P
o7 DIy 50
DB Dle hour -
w13 Dls A -
: o i
D2 Di:  DAC 1
o o 1210
'DQ [}'q ¥ 5||l||
e
WR: VReF ——0 +5V
As [::‘4 BB
8  XFER
T'*‘Eﬂ 220
"l B 22
As ,hﬂ__jﬂﬂﬂﬂ______
START: MOY DX, Z20H ¢ FHE 220H 8O
MOV AX, BUFF o O Bt
OUT DX, AX : HABfHANES
INC DX
INC DX ¢ CTHEE T 25H
OUT DX. AL i Kb Dva $R, AL ] Rl

6. UM 82554 W ADCOS09 S5 K @it PCHLEM A/D H10+, @ 82554 10 Stk 3 3000~
ICIH, Eaunr 8 THiNS T TR FERFEBIERYLL D BUF Skl i@y,
HVERLLL F T8

1) IRHRE I,

(20 W R b R i e



REF(#) REF{(-
D3

PA3[*— -
L] L] &
PA o} R ﬁg IN 2
<{—— {82554 Fc- EOC :
START
PCa —r1 ALE BT i
PCz =
PC 1 B Voo |——o +5Y
FCeo A CLE GND
ok —fg q
{2} AD SUB PROC MEAR
MOV CX, 8 ¢ CX fFER R
MOV BL. 00H ¢ EHLEESFF L
LEA DI. D _BUF : EPE
MEXT IN: MOV DX, 3CIH + E255A WK C Mol
MOV AL, BL
OUT DX. AL v i 4
MOV DX, 3CIH : HiEEEm
MOV AL, 00DIOLIIB : PCIE 1
OUT DX. AL : EH A KA I
NOP : HER
NOP
NOP
MOV AL. DDODIIOBE : PC3 S{k
OUT DX, AL o R8N B
MOV DX. 3CIH s CO
NO_CONV: IN AL, DX : MACOHNE
TEST AL. 80H : PC7, EOC{HE
INZ MO CONV v PCT=1 EFFEREER, B
NOEOC: IN AL, DX 1 PCT=0, CESYHR
TEST AL, S0H ¢ {43 PCT
1IZ NO_EOC ¢ PCT=0. $yiRkifil, Sy
MOV DX, 3COH ¢ PCT=1, W&, DXfim A O
IMN AL, DX AR
MOV [DI]), AL ¢ TEAGRP R
INC DI
INC BL : WERT4 AR

LOOF NEXT_IN

K4



RET
AD SUBR  ENDP

7, W ADCOROD, 8253 F E250A WM iE 8 IE AD B, REERIE £253 flE
B S A R R, ALY S00Hz. i E25) il 0 %A VR S Y 2MHE,
W Hig OUTO $8 82594 I IR2, 8253 M NMeLEE J00H~303H, 82594 @Nahlkd 304H f
305H, ADCOS09 77 8 ¥ A S S DMt 308H--30FH, 0 EOC {7 S Ak Ot %
306H, ADCOS09 {4 A BT PPHIAE ¥ 640K Hz. AT 18 S 88 WK I TEA M8 B P L BUFFER
Sk, WA 0 FHATFAZDNNE PR, FERN-1T5E B0
BHEMPLTE. R,

10 E e . AT R AT R e R

(20 0N 8253, B259A (AEEATERMT) MR R B BRI S i
B s

e (1)
IH‘U
s Dgrige
ro ALE CLK f——— 540KHz
START J0EH
Ax | IND
I:"',,a 3 SdH-— J0FH : N Eﬂ:‘g_
Ay 4 LR . ADCOROS n
TG ——=INg Dr-Da " D-Do
ﬂm
At ——=C REFi-»
Al ——=1 B
e —— Y GND

(2} B4 8253 B0 PR AR & 2MHz, WERMFEES ~500Hz, B 8253 &0,
ERA 2ems HMT— B, PR 8253 B A MIGkE ORI ) Ne2MHZ/S00Hz=4000,
FAR 10 Bete, LR 10sTms=5000 ¥, U0 2253 hERECE Y 5000 1.
DATA SEGMENT
BUFFER DB 85000 DUP (7 )
DATA ENDS
B
1293 FILREL Mo, A2 KFEFY. FEET, BCD i, B 4000
MOV DX, 303H
MOV AL, 001101018

OuUT DX. AL

MOV DX, 300H v ®IE 0
MOV AN, 4000H ¢ T
OUT DX, AL

MOV AL, AH



OuUT DX. AL

o E250A RMMET. (LAUF B259A ) IR2 WEE NG, ISk

MOV AL, 111110018 1 T

MOV DX, 305H

OUT DX. AL A A R T
o RSB S b, SR BN P, ST, R R 000 RE RS
I e

MOV Sl OFFSET BUFFER | SI#fmEEaErpi

MOV BX, S000

5T i FFThiEg
AUAIM: CMP BX. 0

JNZ  AGAIN

MOV AL, 111I1101B ¢ FMLTE, Bk IR2 T

MOV DX. 305H '

OUT DX. AL

MOV AH, 4CH + IR

INT 2IH

: THEERA, otilEaRe - RE, A BUFFER

ADINT PROC NEAR
MOV CX, 0008H
MOV DX, 308H
NEXT: OUT DX, AL
PUSH DX
MOV DX, 306H
POLL: TN AL, DX
TEST AL. 80H
JNZ POLL
MO_END: IN AL, DX
TEST AL, 80H
JZ NO_END
POF DX
IN AL, DX
MOV [SI]. AL
NC DX
INC &
LOOP NEXT
DEC BX
MOV AL. 20H
MOV DX, 3044
OUT DX. AL
8T
IRET

ADINT ENDP

: WEEIET RN
1 DX Him ADC #iK 0
] Eiﬁ '!’:H!
o (Rl a
i DX EMRE&D
p BEA EOC ik
1 EOC (D7) =07 BOFFeSfem T
i 0, W
; EOC=0, FFiffs
: BEEOC BTN |
i EDC=0, Wi mRem
¢ BOCm=], Hi;!iillﬂtll.
r ENEER
1 TERRBIEE M
i DX 8T —-d ik
¢ MenEHEEEHE R F— R
v MEARTERR 1, SR 0 RlaFEE
v 450, SRR

v TFPiR



B, FUF] 82554 M ADSTAA diH B R, SAGBAIGUE Y 0—+10V, HEERMN 100
THEN, HREMNETERE W BUF FEMNESSRT, BFEYEN. BEYES, W

K THHERE L LLE BR:

C1) i i A
(2) W5 HE) ADSTAA LIFREN & 08 48 1 TR e
& (1)
r'—T—-—-Q-I-
f::‘-f ] LI FL
128 Vioee
Ff'-' T o8 n
. . : REF IN :% 100K
Fha DEs REFOUT 10
Fir DBy  Gp oRp l
(Lr____'__} gassA - | : : %
ALE S PFOs DBo METH
PC s 5TS Vin
PO3 CE y AL —$ -ﬂﬁi‘.ﬁ
B = g A %
(]
i FRCREG i
XL
(2 16K FHEHEH T T sK=2192 KE#%
i B255A FI8 O bE
PORT A EQU OFOH  ; A Db
PORT_ B EQU OFIH 1 B OMubk
PORT C EQU O0FZH ', C Dkt

PORT CTL EQU OF3H |, B0
i B235A REMIT. AOMB OL{EFHRO, AD, BORCOREERSSRA, C
CIF =8
LEA DI, W BUF
MOV CX, Bl192

AD_CONT: MOV AL, 100110108 : AT
OUT PORT_CTL. AL : WA
[ Hﬂﬂlmﬂ'ﬂ
MOV AL. 00H
OUT PORT C. AL i #CS, CE. R/CH%iE
MOP s IEE
NOP
MO Al (4H ;
OUT PORT C, AL : HCE=1. Q& AD R
NOP
NOP
MOV AL, 03H

OUT PORT C. AL i B CE=0, CS=R/C=1, Y AHRSE

Y



READ STS: IN AL, PORT_C ) kST

TEST AL, 30H ¢ JER(STS=0)7E T 57
JNZ READ 5T5 : T MWAHEN

¢ FEMERE. RSNk
MOV AL, OIH

OUT PORT C. AL : #8CS5=0, CE=0. R/C=1
MNOP

MOV AL, 05H . i CE=1, C5=0, R/C=1

OUT PORT_C: AL

™ AL, PORT_A ¢ TRAE 4 iR
AND AL, OFH
MOV BH, AL : fEA BH
IN AL, PORT_B ¢ mAEE
MOV BL. AL ¢ f£M BL
MOV [DI]. BX 1 FEASEME
INC DI
INC DI

: SRR
MOV AL, 03H ; {¥ CE=0, CS~]

OUT PORT C. AL o SEREEM{E
CALL DELAY_l0MS , S8 10 Tig#
LOOP AD CONT



= A e
1. M DMA B o RE R LA A ShiE ?

%, (1) @5 CPU #H DMA W3, RS mE CPU K HOLD 1M L.
(23 CPU M DMA W3, DMA SBIBHA CPU BLES BErHESa. 8- DMA

WRIERRR, o DMA FS(EWRURBES Y, BRI feiE, CPU IR,

(1) BEGDEYMBE O @EREREDHS.
(4) MERBASGELRL AN A, SRR, WAsvEih. Mk

)RR | BRI | :
(5) SEfERTIE. RN DMA fEIEMNS.
2, {4 R B23TDMA BEBNESTHAL! HABMBTESAT EEXMWIREFAT.

FERES T ThEAHAT
B (1) & DMA Ml Sep i iiant, &b CPU M DMA FEREiiTRRE, L
HE AR, SR AR, NF TN . b T L
B S TR, CPU LR LI DMA B e &, e, CPU M-F 4k, 70 DMA
TRERA R V0 TN, BEREREMAMMESR. DMA SRIEMER TIERSHK
hMENA. -

(2) % DMA BB EESRTHE LG, EXRTSEEMEST T, # 10 #&8F
il 2% 2 AR S AR R RHT PN RIS, DMA BBIGR R T AR
EEEFX.

(1) CS5: WAHRTHARESD

AT~AD: WHR, SAMLHES, J3 DMA BRSOANEES. 50, RHE
{7 PR 4 il ;

AT~Ad; EfEE, Ell4 AR

DBE7~-DB0: ME, FT 5237DMA W, Sdet, S 8 ek R ns

TOR + MU M SA RS, RNADETE. EENEARLRMEE, 5
MEMW B fr, 17 R080E i Hh i HE BIrin 2

TOW , WEEBARBIEY, 3 82074 B HEERE, S50, BLEsEY, 5
MEMR [, %S0 A\ 77 0 B8 2 B0

MEMR . &8, 510W R&EER MM Bk LB, Gm T En iR
S, TRECE M ML R . MBS T,

MEMW . 401, 775 10R & ESRMH LS AT, WETHEMBEEe,

AERIE R A HOORIT, WA T,
DREQ3~DREQO: Ml 3~0 ¥ DMA i:R{EY.
HRG: {485 5
HLDA: {355 18
DACKI~DACKD: il 3~0 () DMA WEHN S,

B9



EOP . femil®irmme.
1 £217A DMA BB SRR FES. ST EEE. BT EEARTYERS

FREHAH?
. MRt R T3 DMA ﬁmnaﬂ:m. MR RO, Ml B S
| M 1. BT -,

SEFPETRRENSWTHRETES, R TR 1, S
st CPU BAR,. FIFREER DMA (FIE8FWE.

AL AE M. T Al L A M A R AT

EETRSS. ERETHESER BFEOYERE ST RRnNE. e
£ ot T 2 T O e :

4. 8297A R LT DMA BT 7 ST EERm LA iR LT EATH ST A AaS)
HRFT
- B23TA R4 DMA B, BN 4 BT

(1) iy, PR T, Wi -k DMA 8, RS T HinEE.
i 7 U HEREETEMS B DMA ki M, CPU WTHhiT I SEem 2 ak i .

(20 SRR AL WA S0, e A ST DMA B SRR - RO S e ik,
§2TA AR E .

032 iRAEES A, A SRR AR, TERGEERE. BEATHIL
LF, LW, 8237A B DREQ SHTME, — B85 DREG {89 X8,
B s, B DREQ WS, WA DMA (550 B S Ak T,

(4} SEEE N, AR S T 237A EE g, BB £ REEM DMA RN,

% DMA BT asHEr R, BYREamEOP Mo, il o gk

A RRRE T B RR O Y B B T AR A BT M W A AT b R H IR
EMmBm, ERETED CPUMTRL RS EIAT T — 5 DhA M.
58237 WIATEE LI iy 5 7
FoRVARRT 3 8T R-, AR EAHEOBIERT - SR, e,
C1) ARG e
BI3T AR E —TUEREE, BTRHEERT, SNEEBH0E, EHEL AN
F OHECEREEOEGE 1, WS 88, MEWERN 0, ML, ATHEE
TR 0 W AF P O B T MR & (L EY . CPU R RINRESL/ SR IRS,
bk Mg 0,
(2) Eildre
WEE LY, 5 RESET ShAEMIE, WifEdr4&aR. REFHFD. BRETR. §
GG BAN LR BN, BREYERR .
{1 NG
e MEANER A TR SRS, AiF Sl Elth: DM R,
6. MEE 1112, 3023 M2 124, S04 DMA {Ei8 20 (S TE AL,
B 22 DMA TR B0, FLEEA B2I7A B AT~ A4 81 A3~ A0 8 8 {0 bl Ei+ DMA
158 RN P s SRR,
. iE 51 F1 52 ks, W DHT“-DEH} o : fEMhE AlS~AR. BH =&
1liff.

BI7A FURRIRGE 16 ki, BACBE KB WHTR, AT S48l Esmne

o



b, 4E POIXT P B T — 4 6T 7258 745670, FI =k 2 il BB 4 Mihhk A19~Al6,
RI3TA P ERIE 16 (0 WAk A1S— AOE LR 0 % T B0 0T ELE IM PR Rl AL
i DMA s, HEFFENNRELS. WEREAAFTRS S4KB bt
M.

9. §237A ERECEEMEE Y 000H, Bl 0 EE 1 CTHERTTRES. B 1
T, L OEEETheE. Wil 2 A3 CEERIRR R AR e, e
B I . B237A i) DACK 3859 2. DREQ Jfif iy 1 Rk, 8 Bl 0 JERR I 5 20 82374
LE, RS B237A AR,

. Wik R i X
DMA EQU  0D0OH 1 §237A MAEM AL % 00H n
Wil RS
OUT  DMA+0DH, AL P BEMae

; BAFAT. DFVikAe ek ik CASHEE, HHEEo

MOV AL, 011010008 : P HRT

OUT DMA+HIBH, AL : FAHNF

i BAHAE: RFEWRAS. dhbek | Bk, :f._ﬂlibﬂi#rﬂ!. I

MOV AL, 011010018 v WHFE

OUT DMA+OBH. AL 1 FAKALTF

s HANNF: BiEEfeEr A, hehlm | Bk, FrasiMRiNE. N2

MOV AL, 100100108 ¢ AL

OUT DMA+OBH. AL i FANETF

1 BATATE m&mmﬁﬁ.. fuhby |k, FEARETIEE. 26

MOV AL, 10010010B v EE

oUT  DMA+HIBH. AL 1 RAHRLTF

; BARSS: DACK hM@FH, DREQ MERTHN, RN =g yK
MOV AL, 11000000 B ¢ frgE

ouT  DMAHIEH: AL 1 BACB2ITA

S
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