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2 Programmable Logic Controller : PLC
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! Monitor

2 Central Processing Unit : CPU
 Memory

* Input / Output Devices : I/O
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! Assembler

2 Machine Dependent

® High Level Languages : HLL
* Compiler
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! Registers
2 Accumulator Register
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* Flag Register
% Zero Flag : ZF
® Oveflow Flag : OF
7 Sign Flag : SF
8 Carry Flag : CF
® Program Counter : PC L, Instruction Pointer : IP
0 Arithmetic & Logic Unit : ALU
™ Control Unit : CU
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intal.
tel 8088
8-BIT HMOS MICROPROCESSOR

8088/8088-2

m 8-Bit Data Bus Interface [ |
16-Bit Internal Architecture [ |

Byte, Word, and Block Operations

8-Bit and 16-Bit Signed and Unsigned
Arithmetic in Binary or Decimal,
Including Multiply and Divide

m Direct Addressing Capability to 1 Mbyte

of Memory
m Two Clock Rates:
| (D;::ﬁct Software Compatibility with 8086 — 5 MHz for 8088

— 8 MHz for 8088-2

m Available in EXPRESS
— Standard Temperature Range
— Extended Temperature Range

m 14-Word by 16-Bit Register Set with
Symmetrical Operations

H 24 Operand Addressing Modes

The Intel 8088 is a high performance microprocessor implemented in N-channel, depletion load, silicon gate
technology (HMOS-II), and packaged in a 40-pin CERDIP package. The processor has attributes of both 8-
and 16-bit microprocessors. It is directly compatible with 8086 software and 8080/8085 hardware and periph-
erals.

(_ MEMORY INTERFACE )

MIN | MAX I
MODE  |MODE
GND []1 ~ 0[] Ve
a1a []2 /] M5
------ A13 3 3] At6/S3
STREAM BYTE a1z []4 [ armsa
QUEUE 2 A1 []5 36 ] A18ISS
a0 []6 3507 A19IS6
1 Es 1 A 7 34| S8 (HIGH)
BUS cs a8 []8 3] mNMX
1NFERFU&rﬁE 55 AD7 s 2] m
__bs EXECUTION UNIT ADE [] 10 g‘m 31[] HOLD (RQIGTO)
Cverem Aps ] 14 0[] HOA  (RGIETY)
ADa []12 29[] WR (LOCK)
AD3 []13 28] 1 10/M 52
AD2 [j1a 27| DTR i51)
' AD1 []15 26 ) DBEN (S0}
Al aoo 16 2507 ALE @s0)
- g: 1_‘2;:‘::;'#’ NMI ] 17 24[7] TNTA (Qs1)
EXECUTION | DH T TR [ 18 2] TEST
UNIT SP ! CLK []19 22| ] READY
| ®P | GND [ 20 211 RESET
o 201562

Figure 2. 8088 Pin Configuration

231456-1
Figure 1. 8088 CPU Functional Block Diagram
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Az (NIDDIE 53 gazen b (i A 425 60) Sul 5 (i B a2, ¢SO) Nibble Kos sladsly .ol

pd e S 5 Oy 4 e (6,500 Sl slads

(2 19) (LY o3l oI5 &S :(Word) «als”

(2 TY) (2L F o3l oI5 &S ((Double Word) Caslias 4uds’

(52 7F) (LA o3l oI5 S (Quad Word) S8 e aalS”

(52 \YA) (2l V7 o3l o3 S, (Paragraph) 2l 5L
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Sy Ol 28 H
AGAIN:
IN AL,27H
NEG AL
OuUT AL,28H
JMP  AGAIN
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oo Wl o 5 ol ol s okt DUt o 0> o Cd 5 AGAIN ol aals hiz) b & IS () 61
1 pb ol o sh gn )T " Caadhe soks sl o 31 g (3l O il Lo ST ) sl 61 5 oy
Al

3 gk g 0ol aaliyy el 4l S AGAIN £ & 4l 31 () 4o 4 iy ploil o JMP AGAIN | 205
BT OT (sl (1addy b ol oblii3l b b el odijls p 457 Sl ) Ll Culi s Bsb 4l anksd gl ol
AL oo sl (ol oslias

4 B Hsws @l b ss ai g HERED IMP HERE s (gl 48l 0LL 53 31 (Call (b 92
€345

€55 oslizal HALT (sl 4 g2ws ol 51 0155 o LT (0

s S Ll 9 (b g Slew

by 3 Bos ol a4 b g plel o 250 b5 i by Sl daB a 53 IMP (bbb S ) e
P yh s
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Wl gy O a bbb Ol e jleslaal ST IG

CMP Y Lses ) Lsles

P A o At

(asb s 51 glabais rb)

Y Ol 5w 48 gaes

JMP Next
u.ijg: Lol

YQ‘)}L.»/)A.GW

Next: ----
: s s - . . - Y
o B S (B s 5 aelie Gl el s Sl disles 55 aglin j5es CMP ) g2
Syl D .3‘5.34@\?‘" C)b}’;ﬂb wwjou\.& rbu\ "u:'f: J-.&a.a" Qufuﬁ J&ﬁWQ)}.ﬁ)) .J_}.ﬁ:
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48 gazes () Sl giwd 48 gazes Sl dmy (il st ol Sl (55,06 IMP NEXt | ws oS US4 55
(JESR C)lj}:...u:ww.lajéda_,iuQ:ﬁ}c?w:&)y):mﬁ.\}}@JQB-JA!:}.&@\J?\}:JYQ\)}:.w:
ot NEXE i el ol el plol 2y el 40l ol S NEXE alas 6 S g2 ol (511 31 oy gl ol 35

AiL 55 CMP G ges I 8 ol Ll

c;:up&)yp).a)"Qbfw.\c\.c}o.?ubiéLﬁQJf@&Q)ﬁ)Jﬁ‘ﬁ@%MJQW(u:.wa).;

s IMP - NEXE  gis 4 (5L cli8i |l ¥ 5 ) Ol stws 48 gazen b4 00 5

e ol o s OT e ST Sle3 b 5 Ll g 1y B2H &y e 15 0 457 sy 5ty (51 40l 5 andad (JUin

AGAIN:
IN AL,32H
CMP AL0
JZ EXIT_PRGM
MOV AL,20H
OuUT AL,35H
JMP  AGAIN

EXIT_PRGM:
MOV AL,0FFH
OUT AL,35H
HALT

s o) A8 e dlie Lao U1y (B2H (55,5 Sy i) AL U5 S e CMP ALO | g2us
S o el L ) ol (b8 By D s o Aas (o S 1 e U sl Sl (3l

S EXIT_PRGM ol & asli s 51 sl & caslin 4 0351 oo s 53 IZ EXIT_PRGM g2
ool o D Z Sy ol s 5358 05 8 3zl JE s 51005 o6 JZ s Sl 4 s oo plo
s o ol G S ) 052 64 D5 g0 3 5 4,5 o

day 5 gind AL pio AL ST 555 o plol EXIT_PRGM & 1 5 0 |21 IZ 5 s sl jio AL S
32H &y g sdoms 0Ll gl sl gltnl 4 i 3L 5 35H &y 4 20H byl Jols S 355 o 121 IZ

!

s 3 (INE L) INZ ) szs 51 03lizanl b 1y asls s ol (shuw 33

Sy SAOH Soyg Slkie Bl 5 Llin 1, A1H 5 A0H (655,55 S0 5 o oS dons s (slanli s ankad (JUin

AGAIN:
IN AL,40H
MOV BL,AL

t Jump if Zero
2 Jump if Equal

A
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IN  A41H
CMP AL,BL
JAE  SEND_AAH
MOV AL,55H
OUT AL,30H

IMP AGAIN

SEND_AAH:

MOV AL,0AAH
OUT AL,30H
IMP AGAIN

S o telin @2 L1 BL AL 6lgls Sl sms CMP - ALBL

(BL)p;.u}wL;,LMg;f,ﬁ(AL)CMP)Pad,mwswyﬁ’JAE SEND_AAH | sws
530H &) s 4 AAH Jlojl Jols abi 0T Sl 52w 4 das oo plnil 5, SEND_AAH (MQ&M.\,;L.

R PR ETRPINCH PRI 4

35 o plil (ol sl (sltl 4 iS5 5 30H

3,5 oslizal 35 INB | s 51 015 oo JAE g sl 4

Sl 53 oslizal 3550 (5,5 poadd Slasltle pazia H b 4w ol 53 1S e S HLSLs

S o SOl and el 0L 50 1) Y e 5L 4l

4 gosee c‘bj& Q.\ﬁ C_Mﬂ)b C))}»ﬁ B jb}j’@&fﬂ)f! L;lpf:' ‘-\S;‘)L’b-l.w d‘)) :if'then'else )l}’él.«a

gh ol rlelSe 5 Ol ses 40 sazme Oy g pl e 5 T 5 O s
if L, then

\Q‘)}I.w)ﬁ\.ow

else

YQ‘)}:M:A.GW

-"}":’Ls“‘f’."‘lQ‘)f“"“}w@)y@‘féjbﬁ\ Q‘)}'&AJ&MQLJ&QJ}{@%&Q)};)J
S 53y 25 Dl s S

if sum > 100 then

\&:)‘)}:-NJ‘\FW

else

YC)‘)}L&J“&}QM

* Jump if Above or Equal
2 Jump if Not Below
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CMP sum,100
JA P1

Y Oy giws 4 samn

JMP end_if

Y Ol gt 48 gaen

end_if: ------
! J.’.) C))j«,& LY Ji.‘»'.\ LS)'L.»OJL;.;

CMP sum,100
JBE P1
JMP end_if
P1:

Y Oy giws 4 s
end_if: -------

Gald Sy geo 53 5 0 duslie Calies Cob palie b yime ¢ Sldie ltle ol 55 3(case) switch ybslw
-\w@ﬂ) B ‘)C Q\.v) B SW|tCh )t:-l.w )‘ L;l:"

switch (average) {

case 10:

Y Ol siwd 4 gazes
case 15:

Y Q‘)f.«d.} 4.9}‘;.‘».»
default:

Y Ol giwd 48 gaes
}

et o 2500 YLkl el dolre

CMP average,10
JE L1
CMP average,15
JE L2
JMP L3
L1:

V Ol giwd 48 gazes

JMP Continue
L2:
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JMP Continue
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Continue: ----
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W) 63955 WO (pl 1 (pdm dites ol LS b 5eslS Sl 5 pge SIS S ) (e
a (5o 18 A5L) s 5/ 65955 oims 3 (S1,S S8 o) s 5 pam TV

Sns Slghed s XT (slgr S osl il 51 etz 8 515 oslizul 3,30 IBM (sl 5 galS” sl 53 o8 15,187
e 3 Ll sl 4 5L s 4 SIS s, "PCIL s 'MCA EISA CISA I as,le (s 5 5mslS slg
A ey SIS Gle,S 6 05 53 PCI-EXPRESS 5 "AGP (lg,8 s 8 i 3 1y 355 oy YU
Sy e &K s 5 8 0y s (PCMCIA o3l 5l slgi IS asle) o35 2l slls 55 L b
£330 IS Sl 3 53 ga GBI OT L _blise IS & oa 5 Sl 4 o Lgali ol 31 oS pa 03,8 o )13 Aol 5,5
nu;.ﬂ\,gﬁ9o,u\6\ﬁa€,f§¢ujmJ@d!,g.gﬁf@,tﬁjﬁgwumml UKs s PCI
1S 015 o IS 3 K 3 ol oS

..........................................................

ol S5 OT & b ey 73,5 a5 adlllan 15 ISA S XT (5 5 5SS b sl i ) 5

S35 (i G5 galS 53 68,08 g3 nl dig a o T WaodiSls 0 2 5 (63555 Jbail 3500 55 oS
2 6os e ol SlEl 5ol osle law LT 6K 4 (6 5 50lS LS 4l (olome 5 50T Lol tauleS”
w2l BT S o slamlie 5 s (sl i8

ol
Gl 5slS ol s VAAY L s IXT 8,08
& sl seelaus Jlail ¢l IBM ass
ol 358 o) XT 8,08 \-F S i sbowl i seslS”

&\

XT o,

339009 g9y XT ol5 35 —\-F ISt 23 5 X XT & Shadsl Gl 5 salS” slg,lS (W

t Slot
23 o iuled FgaalS (55 903,523l ys x5l I g sl JuSew TV o)l5T

ol e D)5 (539,59 Microphone o5 s 5 See &5 >g,5 (Speaker) o5uil; o )0 v

* Extended Slot

® Industrial Standard Architecture

® Extended ISA

" Micro-Channel Architecture

8 Prepheral Component Interconnect

® Accelerating Graphic Port

10 personal Computer Memory Card International Association

(et ‘

Q) *
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ShasS ay Wils o g sleesle 5o 1) L )l8 ol 51 ool L;w;y.;}:;gjflra .,u:;)f@)\} B

.(.L:l{r.a%b-&)b-.ulj@ wdl 4S7) 555 oo oslaiul 5 nlS 4 9 5/ (65459 dwidlﬁtj&ch o8

ol slaaly plas” XT gty 2ol3 5l ST 8 das e OLE 1) ATAN il (sley oS YT JSCE o

WR 5 RD 5 10/M Gt ¢ ynT slaasly conls slanl g Sl ols 513 Lo jlastl s |y oijls
S B Y-F S 3 XT o 508 (slgiy 40 05871 .ol sl 1

Ground
o]
POWER
I
POWER
|
POWER

POWER
Ground
o

o

o

o

o]

I

o]

|

5

o0 0O _ _ _ _ _0

o
o
=
m
(a1}

Ground

GROUND
RESET DRV

+5 Vi

TRO 2

=5 Vi
DR 2

-2V
Reserved

+12Vy,

GROUND
-SMEMW
-SMEMR
-fOW

-fOR

-DACK 3

DRE 3

-DACK 1

DROI
-REFRESH

CLE (4. 77MHz)
IRG 7

RO 6

TR S

TRO 4

JRO 3
-DACK 2
T<

EBALE

+5 Vi

OSC (14.3MHz)

GROUND

Pin Numbers

Direciion Signals \ Sicenals Direction

B10
B11
B12
B13
B14
B15
Blé
B17
B18
B19%
B20
B21
B22
B23
B24
B25
B2o6
B27
B28
B29
B30
B31

TNMANANAAAAANAAAANANANNNNNNANNNN

IO CHK
DATAT
DATA6
DATAS
DATA 4
DATA 3
DATA 2
DATA 1
DATA @
-0 RDY
AEN

ADDR 19
ADDR 18
ADDR17
ADDR 16
ADDR IS
ADDR 14
ADDR I3
ADDR 12
ADDR 11
ADDR 18
ADDRY
ADDR S
ADDR T
ADDRG6
ADDRS
ADDR 4
ADDR?
ADDR 2
ADDR 1
ADDR &

XT elf)..'xf él.hdg.l.; -Y-f JS.J;

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

r\.\f,& Ls.ﬁjfﬁ) Yb J&i)b .b}.&o.e u.ep'ai.aBl"‘Bglel"'AQ,l LgL@.aL L 6‘;"“@.’.9* 6‘)‘DXT a\f)f

Ol 1 s 61 O ols 4 63555l D) ol ok 4 g5 5 gnalS (o8 4 o I g gy )

W OT 0331 (s Jb L3 (WS 2 51 J3 e ool (5 5 (53555 12 1O 5

A2 slg s DATA O ~ DATA 7) oijls  o3ls 4l Coin Ag b Ay slgs 10818 9 w3dT Sl yo8

;ﬁj}j v\:j Cé.) .Mb@ )\j; Lo )L:1>-‘ ).) ‘) (ADDR 0 -~ ADDR 19) cv\i)'l:).g: uﬂ)bT "‘.’.LL Cn.m:-: cA31 U
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53 L sl odls S5 s b Vgl a5 LT (glaal Lol cdisly 4, bgs b bk 457 osls (glaaly
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Ly dibl- 3 b Cli;n "SMEMW .z LaT olasl ¢ B1y U By slasl 1 58 SlglSw
Sy s i a6 IOR 5 IOW glaal .ol abbsl> 51 ol cy;\abj:;fSMEMR S gh o b olijls
U'.’.‘ VJ")L’ )w\%ﬁ&;@)lﬁ abu.?.w‘ ))jﬁ o.b)‘bﬂ bﬂ}: LS"))) )\ QJJ\?)@)P BL &”ﬂ‘y t)k‘;\
LS oslizl LIS ol 31 5 355 6808 (Sl ()8 A8l (Se Sl Blond & Ll sl 5 5 IS
Lledds @‘ib 4§J19_5.>

J:.e_gculo&é‘.@)‘iﬁw)ﬁjl&ﬁb\ﬁw)dn#@aquT6?))5)&3})3&)\5@1}443@&‘\{
.ﬁ,&uT}gXTalf).lfJi_aéugg>J§)l§\{¢,~|

RES) TTL Lg\.hat&‘j 41.1:5 Lg‘j’ J.:AT\\ ‘-’lf.J" Jif\bbd_g +0 5\2.‘_3 4829383 L;Lh‘t.:b» :4.1;;\*3 ‘5%
BgA.LL;)CJ)+\Y c(ﬁT'/“OEﬂf\.\:—\{B5q\i)dj—b6&5\:53o)yﬁﬁ.&)\fdc\})\:}ﬁ-\)bbQ)\f
))(BgljBlojBl)u,:AJ:\iLiMﬁ}(ﬂn-"'/\‘bQEf&\bbB7Qb’)d}—\*)(ﬁ-\'f/adkfﬁ\bb
.@\of,ﬁuﬂﬁlp\dljﬂyéw;ggrs;u,gwl,\igr,ab;.,u,\;;ﬁ}XTa\f)f

o3 eslizul 3y 00 5 ouslS Sl addy Sl 55 ) Bor~Bos 5 By (633,5 sl 14d89 Calgs 33 Slew
S el S8 b S kb e fame sl 4y S’ 287 4315 IRQ 27IRQ 7 (slassl 4 5 4,8 s
-LSOJL&A‘L«.‘:{&‘)‘ .,LLL €3 J}.wj‘x.:nls(@)\:-) 6)‘;9‘&:,95«4 Lgl.&wj

o3lizal DMA 55, 51 sl b 5 g5 )8 Sledlbl Jsls (sl 30l oles )8 1 b & DMA slgw
a3 )8 Low i DMA ol 55 61, DRQ 3 3DRQ 2 sDRQ 1 (sleal L XT 8,08 (63555 4l 4w .S
)‘}abm‘.})jﬁau\;J‘:ﬁbj;DMAMCMLALQ‘J;DACK?)jDACKZ)DACKl‘_;Lg,ﬁl.’b@jf:\ili
S (s

Gy s LT o 0ijls o8 508 ouiS’d xS 4zl 5 Reset JLKw 3l 4l ol (RESET DRV (295 4b

295 08 welijls 5 L, sladsl 5 Ol en Reset

! Multiplexed
2 Bus Master
® System MEMory Write
4 System MEMory Read
® Dma ReQuest
® Dma ACKnowledge
- ‘
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e Sl O, Ly Bl 8 630, Nl e I ol MJ;‘L_% RAM (cladbsl> ' g5lue;l

3,8 15 eslinal 55 50 (g leojb S

53 il 5 A A e VY ST 5 il IS ol S e 1 b it 53 Sl slaadl 5 eslizl

sl ooy 5 AT 4 PCI o8 508 wsus ol 55 e Ol gie a5 aby VL 85 ol s a8, 08

Cele Gl b Oljen e 5K VBF LGS 5 L e WL G OSC (14.3MHz) (295 4b

Ao o o3lizal s goai L& (5Ll (sl LS5 ol
DMA Silles 55 Jsl lgnl shiw Jooled OLL Mol ol ((Terminal Count) T/IC (295 4k
3,8 o o eslinal 340 5 sl Loy

e L OT 05 Jbb 45 ol 035 ALE o 3L JIKow i(Buffered ALE) BALE 95 4l
S dal (S0, DMA Slles Job s JLi:..u ol Sl XT o8 48 Ap~Agy bal g5y ool 03

4 Ol BB, gl el gl o cnl 51 15 (0 )8 1L :(/O CHecK) I/OCHK (53959 b
Sy al ol 5l asd Jaze XT G\?,;\fm,‘dzauths}f\.xsogm\;m\s&d;ﬁr%&uﬁgas)_u,j.p

b}&o.a oslaul Q)‘}S L;Ua:- r)&.@‘

b el a3l 51 a8 Ygane XT 28 5 Slae o 1(/O ReaDY) 1/ORDY (83939 44
03zl IS Sllas plonil (51 oo b bl 5 013 Sl o bl (1 Sl 1 g DS
a.u;\gﬁ%Jauu.uq?,;aouJTdufy,,i.u@jbjlg,\s&\jtwum;;\a\}@,w;@\6\ﬁ..u§
SYsb Se w1y I ol L8 ST .S (Not Ready) (i |y I o) abolbBl b ool 45 5 1 3
o 45 L RAM (g5las 31 (6,8 o Eoly ol (S 03,15 5 koo ol 53 (s S 10 51 G Y sona)
255 OT Db gioma 5
Slasl 3 o085 J S Sl 055 asie gl I ol (Address Enable) AEN >94 4l
ISl e 51 15,8 0 513 eslizal 350 DMA a8 28 Ste) K3 o508 (Sl b ol 0kl

r5\> S ol 0T odiasilis wb cpl Gy (0D 3505 ol 0313 5 Slast| 53 o L0 J 287 sm AEL (i

! Refresh
2 Dynamic
4 Pixels

® Non Maskable Interrupt (NMI)
® Wait State

A
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s SMEM\ , IOk , IOW L;Lg.!l..iz.w 5 3T 5 esls el ,08 5 s O SID) ngii: NNty
o838 5y ol 4 ol ol okins Ol el 1680 I ol £1 K5 0l 4 .l 0T Lzl ;s SMEMR
ol D)l 5 il e lael o (A 60505 Dlhes L5 51 5 Sl DMA Olles 4 Glate qts 00T
b n 03lizal g 5 (63955 S LaydT S e, Jlde (b s WK pl 51 das Ol [STTy T
o313 el 3 o808 4S5 S eslimal S8 eysT SWiE ey 55 o8 08 WIS 1 015 o Sl s
sl

Sesliial 4 panal 5 des G50 (5 S3955 SIS b Gl ol ol 05 Slaaly o
Ll SIS b L 4

1 JOR 5 IOW AEN ;5 ;5 s +0 Lgl@;:icw)ﬂ&l@;ﬁca:\s‘sl@;ﬁ:)’\m)\f&é)j}@&l@ti:a

5,8 o)) eslizal 35 50 L 1 65k 53 55 CLK 5 T/TORDY wile ¢ Ko sl
Slekes 53 Wodijlsy opsT bglast sliad 0 5 3 s b ek i S5 o7 shailen S e 5 65 0SS
el 53 s ¢l slile Cub o 5/ (63505 25 3T Gy edT bk slaas ¢ il glaedils s Jlse
Llod oen 4y 5 s LVl 5 Sl (s 265905 03T bshast slin cdm 4 ACAD I il o3l slehes
Gla 3T ¥-F K8 ss 0 Ol s V7 Sspe @ (a0l Gl 5mlS L3 o) (s 553555 SlewsdT
4. o Ol 1y day 4 (5,57 0 03t AYYAR 0 5ls 5 51 aS) AT ades 1 adgl IBM (ola 5 5oslS™ 9 5/ 63959

L ine (5550 Sl 5 gelS 53 Olomas Lw 3T (ol e b b illas Cule ) g

Port (hex) Port A Port {hex} Port Asslgnment:
000-00F DMA Controller 2A2-2A3 clock
010-01F DMA Controller (PS/2) 2B0-2DF EGANIdeo
020-02F Master Programmable Interrupt Controller (FIC) 2E2-2E3 Data Acquisition Adapter (AT)
030-03F Slave PIC 2E8-2EF Serial Port COM4
040-05F Programmable Interval Timer (PIT) 2F0-2F7 Reserved
Q60-06F Keyboard Controller 2F8-2FF Serial Port COM2
070-071 Real Time Clock 300-31F P pe Adapter, Periscope Hardware Debugger,Data ion cards
080-083 DMA Page Reglster 320-32F AVAILABLE
090-097 Programmable Option Select (PS/2) 330-33F Reserved for XT/370
0AD-DAF PIC #2 340-35F AVAILABLE
0C0-0CF DMAC #2 360-36F Network
0EQ-DEF resenved 370377 Floppy Disk Controller
OFQ-0FF Math coprocessor, PCJr Disk Controller a78-37F Parallel Port 2
100-10F Programmable Option Select (PS/2) 380-38F SOLC Adapter
110-16F AVAILABLE 390.-39F Cluster Adapter
1T0-17F Hard Drive 1 (AT) 3A0-3AF reserved
1B0-1EF AVAILABLE 3B0-3BF Monochrome Adapter
1FD-1FF Hard Drive O (AT) 3BC-30F Parallel Port 1
200-20F Game Adapter 3C0-3CF EGANVGA
210-217 E ion Card Ports 3D0-3DF Color Graphics Adapter
220-22F Soundblaster cards 3E0-3EF Serial Port COM3
278-2TF Parallel Port 3 3F0-3FT Floppy Disk Controlier
280-2A41 AVAILABLE 3F8-3FF Serial Port COM1

IBM-PC-AT & i guolS ‘5'?5)5/‘5:5)5 élhuu)d]- -Y-f s

3L 031F H 50300 H 3l s b L 58 g mLb i) Law g 8 ISA ) XT (lgi, 5 o psT

L
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alsl 31y g S8 5 63559 D)8 b esle Jls 5o

S wlos S eslizal € 05 1 5 aelS Ll3ble 5 1 oS 52 52
3l ges blie JSKa das i 1) OT 555 ol gids 4 Ll g o o)
059 S g BB S adsl ol 5 5alS H5 a8 sle L8 XT sl )8

.M:Lsa olas \) (“\'&Lf oalaiul Abﬁ u“ﬁL‘

I XT Ol (>l

1@1@&95;@\;;)@;;,,,.,@@mé,),,sué,&isﬁsfwwﬁ\?@
Al aalsl T e 48 ol 5 555 el Jos ol oS dmy Gulo 5 Saals 33 G LED 5 35, 755 s LED

G amalS 3 aal oSS gl I L 5 AELLED i 0T (65, &8 o5 0 (1B XT S eSS L8 ol el
XT o8 o5l o8 508 4y lgiitens 1y s LED 0l g5 o e €8 3 b 3 45T 5 L o398 Ll g by o)
S Jeate 5 geelS 0313 o8, 08 4 1, W LED 4‘5@1,.&._5,”;sv,fuu;.ﬂ\)u@i;m;;l.gpp;&@
sl ok Sl )8 1 (6l 5 0BIB H ey T cdas oo 0l 1y Syl87 cpl b o goss 5 S

ad.ijl.b).: sols o5 ,48

Signal  Pin Numbera  Signal :> :>

GROUND =81 A1 =] 1O CHK
RESET DRV (= B2 A2={ DATAT
+5Vde —B3 AJ—| DATAD

IRQ2 -84 As—| DATAS
-5 Ve = B5 A5—|DATA 4
CAQ2|-B8 AB=|DATA3
-12Vde [~ B7 A7—| DATA2
RESERAVED B8 AB— DATA1
+12 Vdc (= B9 A9 | DATAD
GROUND [-B10  A10— -0 RDY
SSMEMW [=B11 A11=| AEN
SMEMR [-B12  A12—{ ADDR 19
HOW -B13  A13—{ ADDR 18
JOR-B14 A4 —{ ADDR17 - LE
-DACK 3 =B15  A15={ ADDR 18
OAQ3[=B16  A10 = ADDms:E
-DACK 1 [=B17  A17={ ADDR 14
DAG1B18 A8~ ADDR1R (]
-REFRESH =819 A19—{ ADDR 12
SR res| S e —
IRQ7-B21 A21—AADDARIC— A
IRQ6 ~B22 A22 =] ADDA 9 e}
IRQ5-B23  A23— ADDAS —
IRQ4 ~B24 A2~ ADDAT7 —
IRQ 3 [~B25 A5~ ADDR6 meeeeeeeeeee—— ("}
-DACK 2 [=B26 A28~ ADDRS e}

TIC j=B27  A27 ={ ADUR 4

BALE —B28 A2 — ADDR §  e——
s 45 Vil =829 A20 ~] ADDR 2 "}
OSC (14 3MHz) 830 A3~ ADDRY — ]
GROUND =B31  A31={ ADDRD

PIEERS
Latch
S LEDs

8-bit PCIAT Cannactorn

| 2 XT w)ls sleail i ad% gl
=95 XT )5 51 glaigei —F-F Ji

S a5 5 O s

a3 a5l 3 3T o 508 (65, 1y LusT (6,503 domls 4 9) 03l o)l cpl b SleMbl Jsls sl 0 Y/
D23 o IS il 5 0l Jlab (sleb 3 51 (S 6 A o 25 gn o 5050 0] 6L 4 AEN IS
.~ AEN

osbizal ola& 10y 53 Ars 31 YU sl bglast il g0 V9 5 5slS 55 s 260055 ST 0 v

RGO P A

.
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Jls 1y TOW UL 0ijls s Jlo ol 53 5 o b b odijla s & s o Jlail gl SolS ol Og ¥/
el 0k fate 3T L3850y e 4 NOT 8 6 daaly L I o kS o

35555 4l 5 31 0l 5 oo (Sl (635,5A LAND & 7430 sl 5 dsle) 5L 35,9 3laws LAND &5 gl &
3,8 oslizal o ysT LS 505 lde | b (sl (7ALS138 Siz)
3T o838 (55 1, 031B H ysT odijls o S Lisd o oo 0313 o ;08 4 b LED s ol b

Asles S Jlb 531, IOW S AEN ol & o5l )5 55

/I This program writes the 8-bit data to the S5 Hosliel 7 4 s selS sl 0

/I address 031BH every 500 milli-second. Press | a.. ,»(10101010) AA H 4 (01010101)
/I any key to terminate.

#include <STDIO.H> Lyl 031B h aysT w0 b ¢ ast s
#include <CONIO.H> § L
#include <DOS.H> b LED 5, hisspm o5 28, U Lo

void main(void){

bowl 1y 58 0l da doeis dsl o .5 o5 aloull
unsigned char data = 0x55; AR AR i et

while ( 'kbhit() ){ Aas o
asm
= { slpdata ol oS s 5l asl s opl 5o
< ush ax ) T ..
3 Bush o ol okt oslial s A 4 o] Ll
CQ JA)J)@‘SSHj‘fﬁMw‘@jl)\AL
= mov dx,31Bh /
g { mov al,data oS "~ Slas $SGS 4wl gl s
out dx,al . L. .
; LALED&))\)#JJ}A)};W)UJ}&GA
3 pop dx LS sloul
= pop ax )
data = ~data; SRR data e Jb)‘ J.«.p el 4l ¢
delay(500); . . .
} y( ) )\.L:u Out dX,aI )}Lw.} ..3}.»64 (la-.:‘
} QTO)M&@)?Q)}&@‘)AL@L&

data QNSJL»,\O?)lB Hojloi Oyg 4 lydata s jliae B O AS oo Jl sl edi osls 51 DX s
out),:m,'\.uw‘_}fspop,pushj\ut’w\.‘..:Su.a\ﬁ-\\)out,}:,n_s,u;DXﬁ\,;),xo,u,AL,;\,
Wl Slbae pl el 3153 DX S AL gl b goma ki S 6,8 sk sl

s 3,8 oslizal € 0L3 L5 oUtp L outporth | sws 3 Ol5 oo cols a8 ool asl p ankad gl 4
Jle,yl PortID ol &oyg 4 1y value b ¢S sus outp(PortlD,value); L outportb(PortiD,value);
AT

b e 0Ll IS a Las L asl ST e slowl Lot b il e Lail «delay(500) | yus

NS SO bﬁJBMLJJJ‘J)}A)Jﬂ)Q&

g oo 0ol LS ygr 40 ubgod slael Jlu,l sl C b 50 outpw g outport <l jgiws |

A
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Ll 5 S o T mws 4 Mo Sy 4 29 5 (655,08 st 33 S eslinal Y e b o lgetacn 5> Y
Sl 53 edils S 035 W g pbsn pl Js 35 eoliad b sl Slpss 51T o L
ol 3 5 (65358 ol 45 b Lol 4 S Sl g2

(ol (3 1 63555 CBG b (s 2 635580 oy o8 S o A S3505 Dy siws jleslial gl & ¥
Sl ol IBM (sls 5 500lS” 53 gy ol e 23S 03lizal MOV &y s 5 bl <2 g, 51 015 o0
8 3 Ol b s 34k eslitel CadT/CS i) 5l s el pl s bl 4 g ts (51 &S
3 a5 03l oi31s 1 o p3T o8 508 (sl plas 51 bl (St 3 03k 4 ST 285 &S5 pl 4 bl

S XT Gl 53 o7 3,505 5.5 (slosbaT slasyse 515k 03 Ysons §87 Gy 1) OISl il 6 8

PCB 1,k slayl ) &S & il 5 o oMo & das a3 o1k Ll s o808 ol (WK 53,5

5 03ls bshst plad 3b o0 4oy GiealS (ol Sy 5 g 5165 sl sl as plail 5 LS al OB
iy e gl 4 31l UXT 6,08 J 55 T

LAAL A 555 b DOS Jale g )3 1, OT 5145 ods ati 5 DOS s C KaS w0 &yl8™ cpl sl
35 63958 Sl b bl aws Ll A8 w15, LUl S8 L gw)s 4 S |1 (Me) Millenium
03 8 sl ‘Lﬁ‘—}ﬁbw ol s il Sl (L g Vista XP 2000) dxs a4 NT o L;\AJ.‘»L&M
1ﬂ|'g},\pw s de 3 (3 583535 SWos 4 (o iwd @Iy dhar 3 oot wl5 ' )5 e
S das @337 5 25500 plail O e S 1 (6,8 Sl 5 Jalo s el 03 Vb ol ST ol s o8
sy eks alf abp B il 5,8 W 0T I Azbls gt wl 5 612l (61 A S s 5 DOS 01,8
s o 4 sl S 12l (BT DOS (g3lre Lo 55 () dm 4 NT oty slglolopinn 51 (S
(VC++ 4 Delphi usb) jadu s Cou slgls @ 1) 555 asly S oo 3 dala e OF foly 5 sl
Al PTG g 4y NT (glajpy s 55 bl il 2wd s 5/(53505 S0 4 Loies Ll iy 5 s 5
Lo 5 53,08 de o Lauly Doy 4 & (S ealinal Sl slaasl ;I L (S ol e sl Lo
03,5 1)l Jolo s e 41 5 353 15 iy 4 (oo 2 Sl S Sl 503 03 Ol 4 ST n foe 42t
b oSl ok a5 Ooa e (sl L INPOUEB2.0IL (5L gy lonlS dias o 1) 4 5 43 8 azn 511 ey
s 5SSl 4 ilg o (CH 5 Delphi wsle) oy Cov gl 53 55 laejgn 4 OT Gl
Lowe 3 1y et 35 3550 Slg g 5 oo &5 ol POMTAIK (63,5 aal 31 oslimal S5 pg, bbb axls
S Cgy 3 oy S baasl p ¢SS 4 (63 5,8 Luly clajlie 1k o .S 5L S5 DOS
e

G S Cwmj by g Debug Lo )5 1) 255/ 635,55 b Lol Sl s O g5 oo casli (28 55 Sl @
S a5 Sk g s 53 W) 5 4y (o ied 3550 53 (S ST 4 il ST

' Application Mode
2 Kernel Mode

A
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i (SNl ) Sla>Mo

TS n ) a3 (geliile i 51 ot LT

Tl oS Lan ol 628 8 a5 53 1) (sisle) foles b oijls s (n Sla gt (1 b 53 0 s iy
S esls JUEt gl s o polamtl (g 5 )5 Sl eiflo oS Sl Dde 550 ekas Ll pte
Lol 1y s gims oijls oS alin K03 Ol 4 el SIS IugSS 4Bl 5 g 5 4 0ijl5 5 o305 o8, 08
A Sy besls 0 palb 5 eSS 0ds Wb ¢ T L8 e, o Ll 5 gmms gl Ol OLL G S e
S o S s & Vb S LT el 5 ol 30 plonil 1SS 481 5

Il Sllos Y same &8 L35 0 plasil ol S Sz 53 PCIXT 5 5enlS 53 S gtns ol it el
ISA 8,08 ;3 &8 355 MHZ o8 ,38 (¢,I8° iS5 PCIXT i 5enlS 55.3,8 o &y g P JSoaw 55 0305
SIS IS Al (555 Lo 8 MHZ & (s ol 1, OT aalsl s o8 XT o8, 08 il 2 28 )
TSI W%leSns S 54 015 il B MHZ) Sias e oy ms o 3 o8, 06
;,:4@rt,ﬁ;\uuJg:.dafv_j\,:‘.s@ujﬁuoglgdu;;\atﬁp.@\);sg\:};uw Y pame S0 asl 5
RE B P ~SEE Nt LRI

334000 8 MHZ 4 ISA o8 ,08 (5,157 (il 5 Oz 4,1 5 pmpslS 05l 40 (b5l ¢ s g ol S e 5
JsL5 4 1SA o8 )08 L8 MHZ 5 5 L ol Sl 3 el 5 o VL (6,187 iS5 (glls oijls  do a5 ol
3315 031

S VL S5 LS e gty ) YU S U (sloi 31y 45580 45T el 0l AT iy ol Ko &S e
SuS o 0513 U5l ISA o8 ,08 L8 MHZ 5 5 L (45" . 82 GHz

H o S5 i L el )
1331800 MHZ 5 5u 4 L slas g0 53 457 Sl 400 MHZ 550> 5 500l Lol 5,5 )8 S 5 v

b (sl Ll sl WU Sl OT (st Sl g2 (gl (sl L5 o 0ijls 2 ilS 3 bl 53 ool Bl

bl 2l o wxi slie 4 Al ol 355 Sl g
55 e sl g RT3 0T L3 oms 5 6355 Sy sws ! Oles Sote 3500 VL ol Je a8 V)

Sl g )l T Jbr ¢l Cole S VY i o 5 Sy g ol sl Olej A FAS 03l

S LI L Lol s 0dijls g S Al 4§ sdge et el o Db 4 ol S ¥ s KO

S 0 ESLST s (53555
G5 s Gss Dlyses 4 )85 Do 4 (Wait State) sl S oS dol glasyp 55 v

Taas e 2l T )l Ol & 555 e

ol Celoo JSo VY o cdablons de y0 oyl ol
S G |y ALl AT S () 0z patlss lokas 45 NOWS JliSioms <SS & ailgi o S Lot gy 1S (59, e aziliz |

A
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gwb)}{):ISAolf).lfa.u;fd;.f)l.umﬁ:lu'a.,u)'bﬁc.;ﬂrnjl{@tg-u)\yd\rwub}l{ v
LS e Vb 1y o808yl by e s 265555 Oy sws 1l 0l 1O RDY JiKw ¢SS

XT 83959 @5 >lb
50l 1) GBI (glos HLESS b S 8 0T SaS 4 o87 oS (1B XT )87 6 sl g5 o ST 55
a8 0 G gr 48,5 3101 Los | Ko 1 48) BT 6los O g Sl sy o> 0L gl Kiled (535
wil) "Jlms 4 &5 JUT dgn 431 5 Al (Dl i a L) S5ealS” 4 0T 05,8 3505 sl el &5 JUT
L 0T Sl 5 03,8 Cdlys 63,5 Olge 1) & JUT IS & casl 3 oyl ¢S eslizal (ADCB04 2y A Jobe
3555 Olge 4y oA sde ol ldde 5L eSS At ¢S Wb b Syl8 das s OlES o A sde &K S s
o8 ,38 & lakzns 15 63555 015 o it gl S b > 4T b ns Jaled 5 0enlS SKiilad (655 5 ol
a\f,.‘xf@bu,gfv;ﬁﬁc;}”;gr:;fnu.wdw\a\&\ﬁdumgpngjg;w;ﬁ\fagtg
S ol 6l 0310 H o ysT cdas o 0L 1) S8 ol (b 0 gou das domidn S ST Juate 5 500l 030
(el TOW (sle 4 TOR L& 1 eslizal ¢ b & gad b S )lS” ol 51531 b bl S gl -l 00k e
AL bl w sb eyl LS ey e osdle 4l (63555 DL K LB Oy L8 ol O
S ol b IS5 Ks aS ke 1y 3L (IOR 5 AEN i 04t (o 5) 0310 H uysT 3 8

g el LS 4 ses ASLe

239310, solo 55,08

Signal  PinNumbers  Signal <: <: A
GROUND ~B1 A1 =1 1O CHK
——
——
——

RESET DRV ~B2 AZ=| DATAT
+5Vde ~B3 A3=| DATAB
IRQ2 =84 AL = DATAS

-5 Ve [~ BS AS— DATA 4
OAQ2 ~B8 AB = DATA 3

-12 Vde =BT AT = DATA 2
RESERVED—B8 A= DATA 1
+12 Vée ~B2 A9 = DATAD
GROUND =B10  A10=.KO RDY

SMEMW -B11 A11— AEN
-SMEMR =B12 A12={ ADDR 19
HOW —=B13 A13— ADDR 18
| _ioA[B14 Al ADDR17 - En
-DACK3I—B15  AS— ADDR 16

DRQ3|-B16  A16— Aooms:8
DACK 1 -B1T  A17—{ ADDR 14
DRQ1~B18 AB—ADDRIZ
-AEFRESH ~B19  AW—{aDDRIZ 4 =
CLK (4 77MHz) —B20  A20— ADDA M) —0 o
RQ7|-B21  A21—{ADDRIC— uﬂ)él }GQSO
Ras —B22 A2 ADDAS —m
IRQ5 —B23  A21— ADDRS

[ @::zm;:C_c 0310 H

-DACK 2 —B268  A25— ADDRS _—
TICH=B2T A2~ ADDRY4 —m——— ]

] Bl o S —
+5 Ve —B29 APS— ADDR 2
OSC (14 3MHz) = B30 A30— ADDR 1

GROUND =EBX A31 = ADDR O

B-bxt PCAT Connaciot

74244

ADC 79>

L3 XT ol gleaily adis oy,
$9939 XT O, 5 laiges —O-F JSCo

@}J—;“{L‘”m"-’ dl.w)l 6\ﬁ4§0Ut))L~J 63@@‘@\&&@%%)%;3&@@\ AAUJ{
JADX 53 0T ojleds a5 (35,5 Syg 5l (b ¢S sde &SN al,dx)}:.w:.r,_:fuliu\in)}:..»;)'l_xil{c:,.w\

! Sensor
2 Analog to Digital Converter: ADC

A

[ ]
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/[ This program reads the 8-bit data at
/[ address 310H every 1 second and
Il displays it on the screen. Press any
Il key to terminate.

#include <STDIO.H>
#include <CONIO.H>
#include <DOS.H>

void main(void){

clrscr();
unsigned char data;
while ( 'kbhit() ){

asm {
push ax
push dx

mov dx,0310h
in al,dx
mov data,al

pop dx
pop ax

data = inportb (0x0310) ;

}
printf("%X\n",data);
delay(1000);

YA

o )8 wle A k0,3 AL o s Ll e ad S
S OlF e w29y Ol el Oy gias Gl
s .3 S ekl C 0L, inp L inportb | siws
¢S data = inp(port); L data = inportb (port);
L POrt o)led 4 3505 Sos 5l 2L &S sae
Wby 5o b oS) data ol ¢SS i 5o 5 ekl
PN 5 gws 31 oslizal . S a0 03 (555 Cay o
wbo3 5l o&aws 531y sue G 015 0 %X o b

Sl il

AT o5 305" b ISA o5 yu5

Osls sl sl VAP Jle s ISA 8,8
NERY e o808 3 AVYAR olls , (slend
Sl ¥F 5 clal #Y Cad g3 slyls ISA o5 ,08
XT o858 olen e 0T lal §Y i & Cod
o808 5 2o V5 03ls o8, 08 Glaul ¥F i 5 ol
I L U514 A YAP 0515 5 g YF o ysT
sy &S P S S e a1 L J xS
rﬂ,XTatfj;\va«sm@ouu);ﬁsdu1
5,)51SA & ,38

XT olf)f)f

ISA 9 XT Gbelf)[xf ‘5|)|.> d),.g)él-o sSJ -#-f J&&

23 G XT &, 0lg o el XT Gols a3l 5 4alS” ol 355 ST 598 0 obis YU IS5 53 457 ) ghailen
ISA oA S8 a8 &) XT )8 51SA )8 o (slawlie V-F IS sls 13 ISA B8 L 55 cud

.AA.)@ olas ‘) (J}&Lga oA:AU

2V ISA 68,38 55 Ll el o 5,5, XT 68,08 B8 b .as o 0l 15 ISA o8 ,38 slawl A-F s

a3 o plnil ol Slles il

<y

I8

[ ]
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SOLDSIDE

COMPONENTSIDE:
Al

SOLDSIDE

COMPONENTSIDE:
Al

(At the card) (At the card)

(At the computer) 73 (At the computer)

=1 B31 1 D18
ol Bl ¢ ISA o, ol Ao 9 ISA s A o)5 1) XT o,ls

ISA s XT slaols 38 @15 g B dunnylio —V-F S5
4 6L s on P (s by S ol 038 b b (s 53555 S, ! NOWS (55959 4
AFAS 55 Jgame Sl o) (S 53 55 15 00ls JUsl Ll 5 o 5 3,005 (2i s 5 OLl K o 5t S 5y 5
Al 0L 4 (Sl p 5y 5
osliul ISA Cols 1 wsly )l 3 a8 sl XT Q,Kf‘.gﬁ@@,f/@j”Qt:w@ﬁ:up,tfa\
LS feate gy 1 IS 0350 s 4 ACFAF I 5 a8 03l 5 S
ol DL A 5 jme W3 S XT 68,08 LISA 8,08 lal #Y s YL Sslis o 4 &7 1T )

313 om0k 3l A YA 65515 1 (slanhB Sl eslinul (51 S o808 Sl Glab ¥ S S i s,
S o a1y g V5 0313 o 508 (VL A s eals Sl (JUKw o) :SBHE @b

© OT Jgh Lot Yo 8" ol uysT Lot YF (5,13 A+ YAS o515, (LADDR17~LADDR23 3T Sbyasly

S8 S b 53 Odd B Oady )3T slaal ad 5 ISA o8 508 XT tsy 43 odd (LALCH) (51655 &) 5o
4 A2 slassl g3 o ols 5l g3 (¢SS BALE St 5 eSS 4l 5 oSS 4 il 487 loeT 68,08
Glojls , dasle S . Wilodss L1 35 ALe 5 Asg 5 Ar7 slaal oS dio oo Lol (il o L1 o8, 08 @ dmy
53 OAE a8 O 03 5 w3 YL (slawsl cBlod s 4y 5 Sl 286 S ACM a1 das 4 A YAS
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0.5 s 0.5 ps b S o abml a0l opl sy H-L-H b eS$ocdas o 55 esls bgbs (¢,

Jlab 5l s asly o /0 5 b asly S /0 v_f;,...»:..\_ll{ff\)lfé“\.xf.dfolf-\'j:f\)lfdb)\j\bﬁ\g_-
e 1y YU JSC il il 13 (650 ee oy gy 0005 a5, STROBE o

S o il s S eelS e Kl 10T Cgr 5 YU Jle Cond sy S & BBUSY UK
Jlé 1, BUSY JI& 03 S Jluyl S LIS il 5 4melS 545 0 4> e STROBE J&Kw 3 b 51 Kl
S plsle 5 S 0 J S 1y I 0l B e 5 galS ol SIS Ol Jgidin 57 s 0L 5 gealS 4 b ST e

Sl s s 55 S Dl (5 e ) HLH Ll o ctms e 0L S K b ¢ Sl
4 k3 SO Dl spd o arsie I Gl S35 b S anlS S e Jlyl G aelS sl ol ) (Sles
oas aidy al L syl s I o 51 Ygeme S Jlyl Kol sl 1y sy S Wil o g ooy OLL

D o oslainl (;MK%) ;")l? a.ufcM\}s);
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S aeerlS S pl 6l oS o s FaeelS 3 ALL sy Ol g, Jlie Ol 5 4

s o 3 (G5l ge oygenls bsks (g5, 1, (01000001) A ST1,8 Sl us”

S o 3wl STROBE wly 65, b &5

S Iyl Sl ACK S (555 (Wl &S5 5 &7 Jlab o 1, BUSY UL Kl b tile o iz
a3 o )l 3 (g3lge g enls bk g5, 1L S, Sl uS

S o 3wl STROBE by 65, b &5

LS Jlayl Sl ACK S (65, b oSG 5 487 Jlas 2 1, BUSY JIKs Klo b bile o lazte
a3 G5lge ygenls bsks go, 1,1 ST Sl us

A o 3l STROBE w555 - o5

S Il Gl ACK JES (535 ol 65 5 45 Jlob o 1, BUSY IS Sl b ila o iz

A U N N N Y N N

DR e e 655 4 Sl S 3

AST 23l 5 5 peslS 511, STROBE b b ile o Jizte v/

LS e Jé |, BUSY S STROBE Ji&Kew il ys b v/

O @l & s 5 Ll g3 o 021> bk (655 511y gl Lo sl (Sl US4 Ly oo SMBI Y
P yh s

i o 5 5nlS G ACK wl sy (L &S5 5038 lab 2 1, BUSY JiSw Ol 0LL 51 ey v/

LS 23l 5 5 peslS 511, STROBE b b ile o Jizie v/

v

s e OLaS 1 ALL andy Olo (guisle) Hlsgei 51 cidw 5 S

\/ \/ STROBE
/ \/ BUSY
ACK
\/

233 3 58m 53 5 Il | gt (o 53 5 Ll oS, wlie ACK 5 BUSY (& sles 4ids
(e Al Sl o B3 SIS me 4 5 53 0555 on o3zl
il b Sl o olin ol 5 5nlS 4 Kl 10T g 5 VU Jlob Comy IS oS 2'PE. Sl

A3 £ 5 gealS a1y e b ST o Jlab 1y U ] 55 4 go SIS
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ity 53 il Kl 4 5l 51 0T Cgr 5 ol Js J x5 IS oK :SLCT IN g
il Jlb b Kol 0 Ol LS 4 S Sl b el

S ol aslS 4 Kl 51 0T g 5 YU Jlb Cmsy JEKw G ISLCT OUT UK
il sl bl ol gl MKae Klo aomilis kS o Jbé 1, SLCT IN JiKwe Kol Sl gl 5 gualS”
Ao Jlab 1, SLCT OUT UL el 5

Bhdib o Kl 4 5500 51 0T Cgr 5 ol Jb J 85 J&w o AUTOFEED g
LA ST Cdl,s) bt oSG Ola OLL 1 e das e 0l b Kl 4 sl 03,87 Jlab 1y S ol 5 paalS”

gy Lot 4,85 5 )50 4 (CR

Sl o 53 STl sl 4 Sl 50T S 5 omly b Conds I o :ERROR Ui
.J,-sd.cuuub-w@s);u,;ﬁgd@dl&sgﬁvﬂ@_m;@(ms(u\;\ﬁ;)@w

DLyl gl s il o Kl 4 jalS 51 0T g 5 ol Jlo J 8 I oK INIT U
ol b aS e Reset [ Kol dbiley dlab 4l e 0 b oS ) il ol (55 (L S sl L 5 pelS

O3k 015 on & 8o S sl 02315 e s £ 3038 33 4 ot ) Kole 5 5 5nlS o Julod 0 i o7 Jl
3 53l S3lpn Dy EKGS 4 48 Sl g3 55,8 eslizal Sl 51 (1S5 Sn G L M) 5 el S
58 IS 1 LCD Kyl o He) il o8ans &S5 05 or il 5 5 geenlS o b5l o 31 pldl

S LI BINICI RS SILEL

LS o5 b S e 1 Bl Kl b sy & Ol Gl 6580 anelS & o T 5 i
DI 31 g 457 Ol S ol8Kns G Dl ST Ol 1 o8 &G g 0k (55T g SV a5 e
S ESS b Ve a1 BT sles b o a8 (ST Ol e 05 o) (sl il a8 S5 ) (5, S
Ly Sl ol 3 enlS SSUS a4 5 sk b 3 50nlS 4 1y LT Lo il e leDb ol Ol (615 LT s 5 S ol
£2500 Sl

Gl S s 5 penlS S elizel & (5 35lm cal 53 A 8 e o st T | o 53 oS Il
wils Kl b jsel alin 8, ids (Aedbl ) oSG Dl sl o8 ST 050k ok 15 5575,
S Ol Sl &GS w35 s 50 Sl 15 o0 LBl 5 penlS 4 (5L &Sl 09y Dyl 0 L
om 1y dr i VLS| Tl gl S e Dl AT S 8T S oSS w0 1) ALL e (Je Olge 4
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e

PL oy sl Sl bosls sls (gl 28575 S PO Dy 84S am 5 .S 515, Sl 5 ) 2875 S
Llas 55 eslizal 3500 Sl Cam s LI S35 611 P2 Sy g slem 5 IS K Ja )l sl

M o les a8 ol oo YO (sl 5,8 415 5 0alS (63l Sy S5 L O Kol bS8 s

Ac0) 59 S0 Oygy 3 o bil:; Ar0) 9 K0 Do o Ko ai'f
P2.0 -ACK v P1.0 -STROBE !
P2.1 +BUSY A PO0.0 +DATABITO \
P2.2 +PE ‘Y PO.1 +DATABIT 1 ¥
P2.3 +SLCT OUT w PO0.2 +DATA BIT 2 ¥
P1.1 -AUTO FEED ¥ P0.3 +DATABIT 3 o
P2.4 -ERROR A P0.4 +DATA BIT 4 4
P1.2 -INIT Alg P0.5 +DATABITS v
P1.3 -SLCTIN WV PO0.6 +DATA BIT 6 A
AFS 55 5 GND VA=YO P0.7 +DATABIT 7 4

(blas Ko w5l oji> glyls DB25 sk G 5l b oS Juaze IS ol w1 55 287y S dal 5 o
ol 5 genlS ity S gp ke (Sl 0T YU g 53 48) anbsd ol slawly (6,108 05 led S o3linal

s

[

, oloelle

)

o’o'0' 0’0 0 0’0’
o & 6 & & O

s (01'

K o ° - -1, =
| SUBRHANHY L : . . ) Jﬁ; ‘5“/.: BUSY d ,g" ).‘ L@;: MUJ.! d‘ 55 -L:’S 4’,‘}-."
= /A

N

ORG
MOV
CLR
JNB
CLR
ACALL
SETB
JNB
JB

MOV
CLR
ACALL
SETB
JB

MOV
CLR
ACALL
SETB
JB

MOV
CLR

0
P2,#255
P1.3
P2.3,$
P1.2
DELAY
P1.2
P2.3,%
P2.1,%

PO#A'
P1.0

DELAY
P1.0

P2.1,$

PO.#L'
P1.0

DELAY
P1.0

P2.1,%

PO.#T'
P1.0

S 359 AL s B AON S S5 S (sl m domio sl

S Ol Kl oSS 4 1 ALL 4y YL oYLl

BUSY L Olejos ACK JL&Kew 51 il 5 oo ol ol oslizal Klo

; Activating -INIT

; Wait

; Define P2 as input (for reading status signals)
; Activating —SLCT IN
; Wait until +SLCT OUT is actiated by printer

; Deactivating —INIT to make a pulse to reset the printer
; Wait until +SLCT OUT is actiated by printer
; Wait until +BUSY is deactiated by printer

; Put the ASCII code of 'A' on DATA lines

; Activating —STROBE

: Wait

; Deactivating —STROBE to make a pulse

; Wait until +BUSY is deactiated by print

; Put the ASCII code of 'L' on DATA lines

; Activating —STROBE

; Wait

; Deactivating —STROBE to make a pulse

; Wait until +BUSY is deactiated by print

: Put the ASCII code of 'I' on DATA lines

; Activating —STROBE

.L:S oslanl

L

g

|

[ ]

LRSI
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ACALL DELAY ; Wait
SETB P1.0 ; Deactivating —STROBE to make a pulse
JB P2.1,% ; Wait until +BUSY is deactiated by print
JMP $
DALEY:
MOV  R1,#50
AGAIN:
NOP
DIJNZ R1, AGAIN
RET
END
S aaly il 5 o 2S5 Saadby wly 4 OT Jlail 5 BUSY (gl 4 ACK 1 oslizul b (s 3

by OAs Sl o (sl 0l ASe mn D Dl T s ST (05 Vb a5 (e gt
3 545 ¢ 551, ERROR 5 PE (WS cazn BUSY JISi 05 Jlob o iz 8 88 Wil55 oo
59 1) BUSY Oui s e (sl 5zl Oley il 5 oo o3 a4 dans 0L 1) ol (28715 6T O Jled &y 500
LS ol (s)sh 1y Y5 S ael ST sl Lo play sl Jsb & osle 51 i B 5 0, K o5l
il planil 4y 515 3150 ) S

5 ol 20l 5 Gl a5 il B3l (o F) G5sm SKlr 3550 3 g5 okt i w5 255
e 4y i Sl &8 Bl 5 G5 ST Lo s SNl Ol 6l eSSl s sy Sl
oo Sl 4 ALL axsy (S 1l J 2S5 o (695 1) YU aebp 5 ST e MDY ) 2875 Sn 4y s a2
Sl T L Sledbl Jsls gl 5 dmen 355 s ol slaodijls p shyls (g5 5 OLdla g sls Sl
35 ookl o paie (o fab SlELS

F ool Silgn Dogy KT 4 (Sl Sleals J s

S M) Kl Sl K a8 015 on UT S o 5l Sl b eS8 o 5T 3 2
05,5 IS S 5eelS Silpe Do L) (b Slgy oSG oDl st

S 3l 4 Ol o SIS clie (b L 5 (S50 S (oo 500l EKGST 4l St ey Sl
Wl i ) b g0 S Ol 3,5 S Sy ol SS w1y Sl slealins

P (b Gl s 3y S5 Cand s cosls IS w3 S palS (GSlge Sy 53 4 s
JAS Gl S5 S 51 losls Ll sl o3ls WIS 51 58 Jate 5 5nlS (S5l 00 Ssgy @ o
DL 1y Bl ol oy amis IS5 1553 on aliul oims Condy o)y 6l onds SIS 1 5 oKas
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SCM‘VJJI.';}YW))\OJ‘J O aw Gyls 5 sslS 55 (65l ge Q)}ijzﬁcJti:w aws 4w pl b bl

Ol5 oo Ol aw sl 63 mel 3 b 5l ds 5 0ealS (6510 Soyg s blis IR b s 0 LS ol slgns

™

35 omsalpl) 5aslS (g3lse s

;2 % <¢]«,~556wt§:—~ :3
h / é;’«‘fslétiw:> %

Fopols gy (il olSiws J 55 (610 p3¥ Sl U 1-F S

s oo 0L 1) S aw ol Slgms 5 Jor

GOl Cawrog LS oald Wild

3 Khos Low High 3 hos Low High Syds | Low | High
Not Used Busy Busy Not Busy | Data7 0 1
Not Used Acknowledge Ack Nack Data6 0 1
Direction Output Input Paper Status Paper No Paper | Data5 0 1
Interrupt Control | Interrupt Disabled | Interrupt Enabled | Selection Status | Not Selected Selected Data4 0 1
Select Not Selected Selected Error Status Error No Error Data3 0 1
Initialize Enable Disable IRQ True False Data2 0 1
Auto Feed Disable Enable Not Used Datal 0 1
Strobe Disable Enable Not Used Data0 0 1

e e Yo g 53 457 ) hailes
by Sl 03 e n s by G3ln Doy els DU le 4 S5l g o3l WIS
s BB (SS5, S b SIS s & Siln Dog o0ls SIS i b Sl 55 iy gl
348 0L 55 (6 s 03 58 bzl (635,55 Ol 5o 4 (55190 Doy ‘M@T@J‘slox;@ﬁ oy g ot g o]

ol 5 3lm gy 0315 DU Ll BIST 0s Juzte (5310 o) 3y 0315 SIS 4 45 Jlas
SIS Dl Gl FaslS @ly 53 LBl (5ilse Dop Cords IS b oy DU le
Cs ERROR Ji&w my el o Cundy DU ¥ ojled oy 510 il o 1) Condy DU cndy
Gy b 48) BUSY S Lol ol ol (i) Jlas (Ko oKiws b K)oyl ows Lo yi (g5l 5e
I e e cCansy S s BUSY o Sl a)ls Sgline Slials (Gl odd adie 5655,

! Data Register
2 Status Register
% Control Register
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1, 0T LLBUSY (oYL b S 055 Jlab 2 (gl oyl oKaws [0 Ol 0 6l (65150 oy 3 BUSY
) Sy D T e genls cal s 55 Al 180 Comds S5 53 BUSY a5 S Jlo gl 53 4457 i
Al a e (Col (65) BUSY JUKw) Col (52000 BUSY S a5 Slej b 5 Ll g e

I 03,8 Jlab (512 oo Ol i 4y oS o3zl (J 287 S 51l (65100 Sy S8 SIS o5 sl
Llodks asie 8555 G b oS U ol S oS o ) U 0l ¥ led oy ol SIS INIT
03,5 Jlb sl Moo onleT Uslan S s Ko 6T 2 S 5 dils BUSY JiK dsle s
Sl Sz 03 G I SISl b b 51 1200 (J ST S s 0T dslee 2y > ik STROBE g1
S 9d o (22D

35 P A s 4 S 5 ealS (Gilen Soyg i dalpu STy ol meal J ST SO ojled S
LSS I ST O 3 1y Sl b S eslizal (63555 Ol 5o 4 3,13 Ll 3 g Il

Sl ¢SS W Sy ol LgL@JLi:.wb..\iL (ol Juoe (55150 Q)ﬁag:{dﬁ@w;ﬁd}:;f‘_glﬁ ol

Tobls o gl pla Oy o ‘*3}§? L‘"-r—:'{)lf“'i‘;s

Silgr D9 Sl sol
S3OU 4w &S Sl s 563555 A3 Gl g3 al sT e gy 5 aelS 53 (Sl Sy A
Base sl s 03> DU ysT (el Base bwﬁTd_lf\.,uﬁfd,.)\;wﬂal,'\@,:pau
Moo 55 Al BASEH2 Ll s (65190 Doygy S8 S5 wysT 5 BASEHL Ll (65l Doy Cumds DL )T
S ysT o&T (sl e IBM (sl 5 50lS 571 55 48) sl '0378N s 5 5eslS (Glsn Soyg uysT S
Silse Syg J S SOl w)sT 50379h Ll cilse Soyg Curd s Sl eyl 0378h il gilse oy esls
0Ll sl O378N 3T 4 SL L shlse Som Loosls dsls sl s Ol 4 .5 salys 037AD i,
L il s S8 SIS 55 i sl 6l 5 0379 uysT 4 S L S5lsn Spgy onds SIS

(2212 )8 5 O37AN 5T 4 S
55 el 03780 Ygans 0T (sl o3l & 5503 3505 (S5lse Sopp &G ol (5500 sla 5 galS s
33 Ll 3 5 5 smslS 4 (6 2hw (S5lee Sl g 035 LI QLI /O LIS SGS 4 S e gla 5 geelS
.35 0378h 35 03BCh L 0278h 50378h |, 55 4 LPT2 s LPTL ysT (s3lse Soyg 93 3505 Oy g

o3 dl s ) S5 53 5 g5e lemnT 03,557 s 4 (K Sa 3w ol el )2

- — - 35185555 S Glae LuysT 015 o 50 BIOS ¢S o
S WL s A s al osT | LPT o)y

0040:0008 — 0040:0009 LPT1 Az 4 0008 T I LgwsT By oo il ) Sl Doy
0040:000A — 0040:0008 LPT2 . _
0040:000C — 0040:000D LPT3 A |y blas Jgdo 558 0503 abibl>- 0040 oS

0040:000E — 0040:000F LPT4

s o VP SealS 18 (29 5609,9 Slems ol 45wy lo ol &

A
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QL&J ‘) J:"}:‘:‘“K 2 OM%LQJ‘}A LQL@J)}{. 4:1‘[{ JNJJT cDebug )‘J'.é‘rj: )}D 00400008 L8 )}Lw)%
o5 LT T sl 3 5 Debug ,\plr;g’m..m@
u‘)JT‘J{_)MbJ’5;°ML:*“J@L’&wgﬁ.\)"°w°ﬂ":6[€“);"u‘};@ﬁc wyhbj“ﬁ

.MJ@&LJb@&ﬁg‘)ﬁ}ﬁd)}ﬁ@(.&&)ﬂ)bﬁLPTlQ)x
#include <STDIO.H>
#include <DOS.H>

void main () {
unsigned int far *fptr;
fptr = (unsigned int far *) 0x00000408;
if (*fptr > 0)
printf ("LPT1 I/O base address = %$X", *fptr);
else
printf ("LPT1 not found"):;

S3lgn D9t (gl
et I onl Sl @b aw oS eslital (GSlse D IS5 Candy g ool el S L LB Gl Gl

:r:{@

Sl Dy @ yoots Jloyl
void SendData(int PortlD, unsigned char Data){
outportb(PortID, Data);
}

ol 5l eslizal gl .'(.{.u LT aie T b G 4 Zab &5 Ll sl; 0Utp 5 outporth al g LS
Silee Syg esls U 551, (01010101) 55h sus ) sws opl g"-‘fo" sl SendData(0x0378,0x55);

L dal g5 o3l iled Sy ol osls SIS (65, G5 3de L ol b s 55 o0

Curd ) Ol S &G Curdy (ow)
int  Bit_Status(int PortID, int BitNumber){
unsigned char status, temp;
status = inportb(PortID);
temp =1;
temp = temp << BitNumber;
if ((status & temp) > 0)
return 1;
else
return 0O;

}

oo ) ezl (gl .“.,*.ud LaT pasia )3T b (Jos 3 ab & dbss gl inp s inporth sl L
@ @'u BitNumber c)u Cw )‘.»\.EA B|t_Sta.tUS CU u\.:.i: u}}»‘,ﬁ \) wLA .LiTJ.ﬂ LgLG‘Lf.b QJ; J.GL:' cc\}}'

23,8 odnlie 1y (9,5 Dye ST baools Jlu,l (gl ool 3l 50 OUT s 5l ooliiwl ogoxs L8 Jad yo
20,5 oanline |y (65,9 Dye SO 5l ool b yo (gl ool 55 50 IN jgiws Sl oolasul ogw |8 Juad ;o v

A
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0 o led S Ll printf("%d", Bit_Status(0x0379, 5)); , sws «Jis Ol se 4 ..ul;,f@ﬁ I, PortID ,.,sT
9558 g0 plowil 6 8o IS ol das o isles 15 (PapET StatUS &) Cond s S

Co e gwyp 8l 355 0 0,55 StAUS ize 55 5 ol g INPOMD ) s ¢SS 4 Sy g ,ldie It
plamil 15 ) cpl 25 o sms 358 ,ae B ojled oo Sl b O slmo pled Jliae 87557 ()15 b it 1l B 0)led
s

D7 D6 D5 D4 D3 D2 D1 DO
AND
0o o 1 o0 0 0o o0 o

0O 0 b5 0 0 O O oO

Goldis Jol= ST .Cwl sy Lin 55 D5 &S ol cpl ediasOlis dib i o, AND ol Sldis ST Jl>
sl 035 &G D5 s g (FY) sl azsls Lao I L8
o temp ,luze BItNUMDEr o)led Cos ooy o Sl o Sl 0l (o a5 1 oadyl jlais Litemp e YL &b s

2sd n o) pStAIUS Lize L OTAND ol 5ol 031y Ctd o Caaw 4 BitNUmMbET 5lies

Jlosl el Juate 5 5enlS (55190 Sy g 0 oS Aas (510 1) YOO b s sluie! cimy i sl ankas (Jlio
1S Jlb 2 1, BUSY I folie oais b diles e oL 5 geelS esie o Jluyl l dmy .S 0
void main(void){
for (unsigned char num = 0;num <= 255;num-++){

SendData(0x378,num);
while (IBit_Status(0x379,7));

G OW S &G I ek
void Change_Bit(int PortID, int BitNumber, int value){
unsigned char In, temp, Out;
In = inportb(PortID);

temp = 1;
temp = temp << BitNumber;

if (value ==1)
Out = In | temp;

else /[ value =0
Out = In & (~temp);

outportb(PortID, Out);
}

e A3 o exsvalue byl wlel 1y POrtID a7 4 SU BitNumber o)l o Hldis G GU

(Direction ) ilse Sy 28 L0 ojlad Cw 345 o0 Eeob Change_Bit(0x37A,5,1), &b sl
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03,5 oo &l p A8 Jas (654,55 Sl 55 il Dy 3 4h oo Eol S ) ‘ﬁ,\i;&,ﬁ«{),ﬁm.ap&i
3,5 sslzul Change_Bit(0x37A, 5,0); ; sws 51 055 o0 S oy
(el o 5 DB OT e Jltie il (Dl 65 5l S 5 i sl 358 00 0d B ol 5 S skiles
b;]aasjjﬁg';f)‘@kjﬁ)\sd‘bm‘y@CJU)&‘)%J:-)U.&AT&W}r:.hédﬁ'\)jb.\)}n%)\.\ia
s> =5 5 Change_Bit b 5 Shas o o0 4 e Bit_Status b ol g s (w3

Silgr g 4 (295 Sledltws Jlai!

223 A LT U8 5 65l S 4 (Rle 51 8) (ol (slealSians JLasl o gomi s 03LeT 055
o g 4 bl 53 5 @S o S (S3lp Dog ek S ol oKows 4 Losls Loyl 3550 5 bbbl Jl=
WLty el 55 oyl 3l esls L )

U bt ool Ol J 287 ledsy @ kS & odiza 51 Sl slaosls Jlo)l sy 45 s iy
13 15 T 33l 5 S b ok 18 5 ol o J 287 018 @ ok b 51 Laesls JUisl pomm 35 ol Oliabs!

ST (oals Syl Vo Hae) el &5k 5 (53150 Syt ek 31 8 oS b s al s 0 05T
22 5 S8bys FalS Sl s Sl el sl S oS s b Aes Jis Ol 4 555 Jla)l OT
T P o g RUILRICCOR G RN E gt P
LS Iyl OT (gl 1 Waesls

S gl oS 355 o |l (65150 oy g sty ol Sl sl (6 5 sunlS™ 534S (glasls 1 53 Lb ol ol
0375 23S (o o315 Dl RS Lo 53 1y (a3 5 b S 53 WS 58 ot 03l DL
oS o ) O pedlSe 33 L G iy b

0 ogud 4 0318 Ol > g™

Silse s osls dlusl o s (6 5 seelS Al 55 ¢ hgy ol o

Wl ot Sy cpl @ "y @K:"” [ (":56‘ sl _};"t Soldas

_/'.'.J MLJ; A.J:L PLAARY ‘) SoleMs U'l‘ afb)s"_dlijb LS‘J" @K&L«ﬁﬁ

Srmmeye

Elm ok|(S qovb el

Silsn Sy sl b Bayaesls 0l JEST LI e b eSS slael

S A b S sl b il &K e 5 A o Il (510 Sy 0 1) ol G el ool il

JS@JL&)H)&J&:C.{'LW.LI:L:M\b\)ﬁﬁbd‘oy))@&))@ﬁ@‘&ﬁlﬁ&)ﬁuﬂ‘m

#include <STDIO.H>
#include <STDLIB.H>
#include <DOS .H>

void SendData (int PortID, unsigned char Data) {
outportb (PortID, Data);
}
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void main () {

SendData (0x0378, 0x55); // Start of Data Transfer
delay (1000) ;

for (unsigned char i = 1; 1 < 101; i++) {
SendData (0x0378, 1)
delay (1000) ;

}

SendData (0x0378, 0xAA); // End of Data Transfer
}

Sl 0dd Jlu )l oK (5l 5 (10101010) AAD sue Ll s 5 (01010101) 55h sue bbs,l gl 43 |-
a2 B Lyl ) pasia Gl ool 55 il olRws 5 o sl Sy sl b ) 4 Sl O
U'.’.‘ c.e.e Ar.ﬁ J;‘}’U g_;l’“’)‘ C)LGW‘ \'._,3\:")3 6|j ‘) LS)‘}.A Q)ﬁ ab‘.’ LsLéjLi;.w C(C_,.w‘ sz}z.a\f MLJ; )J ol
St 3l I oaws b 3sh Laseie (g 4 LI OLL 5 ST o b olaws jyal, 45 S ol
55h sue Lyl gl 55 5 gulS oS V'i‘”; oslizul 515,13 cpl 51 LU, pl 53 a8 5T 1) SleMbl il s
i 55 LS (g5 1315 et 1L 55 oy .S e syl 1, (10101010) AA sue st s 5 (01010101)
A5l Jlasyl gbsosls s L 5 Llalas (AAN 5550) G slael S

.Aﬁﬁbb\i&ﬂ)hb’j-\f@

Wait to receive 55h;// Start of communication
Delay (1500); // Wait untill the first data is ready

Repeat
Receive new data from Parallel Port;

If data = AAh then

exit the loop; // End of communication
else {

Store Data;

Delay (1000) ;

}
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#include <STDIO.
#include <STDLIB
#include <DOS.H>
void SendData (in

}
int Bit Status(

unsigned char status,

H>
.H>

t P

int

ortID, unsigned char Data) {
outportb (PortID, Data);

PortID, int BitNumber) {

status = inportb (PortID);

temp = 1;

temp = temp << BitNumber;
if ((status & temp) > 1)

return
else
return 0;

}

g

void Change Bit (int
unsigned char In,
In = inportb (PortID) ;

temp;

PortID, int BitNumber, int wvalue) {

temp, Out;

temp = 1;
temp = temp << BitNumber;
if (value == 1)

Out = In | temp;

else // valu

}

void main () {

e =0
Out = In &
outportb (PortID, Out);

(~temp) ;

unsigned char status;

// Set STROBE bit to 0

Change Bit (0x037A, 0, 0);
for (unsigned char i = 1 ;
// Send data
SendData (0x0378, 1i);
// Send a pulse on STROBE pin

// Set STROBE bit to 1

Change Bit (0x037A, O,

delay (1

// Set STROBE bit to 0

)i

Change Bit (0x037A, O,

// wait while BUSY bit
while (Bit Status(0x0379,

(disabled)

i < 101 ; i++){

(Enabled)
1);

(disabled)
0);

= 0 (active)
.

) == 0);

) ‘
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Deactivate BUSY signal
Reapeat{
Wait for a pulse on STROBE signal
Activate BUSY signal
Read DATA signals and process the data unit

Inactivate BUSY signal
}
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#include <STDIO.H>
#include <STDLIB.H>
#include <DOS .H>

void SendData (int PortID, unsigned char Data) {
outportb (PortID, Data);
}
void Change Bit (int PortID, int BitNumber, int value) {
unsigned char In, temp, Out;
In = inportb (PortID) ;
temp = 1 << BitNumber;
if (value == 1) Out = In | temp;
else // value = 0
Out = In & (~temp);
outportb (PortID, Out);
}
void Check Lock(int PortID) {
SendData (PortID, 0x55); // Start of Data Transfer
delay (200) ;
unsigned char Data[5], total = 0, sum;
// Generate random numbers
randomize () ;
for (int i = 0; 1 < 5; 1++){
Data[i] = random(10) ;
total = total + Datali];
}
// Send random numbers to parallel port
for (i = 0; 1 < 5; i++){
SendData (PortID, Datal[i]);
delay (200) ;
}
Change Bit(PortID+2, 5, 1); // Parallel Port as input
delay(1000); // wait to receive the result from port
sum = inport (PortID);
Change Bit(PortID+2, 5, 0); // Parallel Port as output

if (total !'= sum) {
printf ("Lock is not installed in parallel port");
exit (0);

}

else return;

}

void main () {
Check Lock (0x0378) ;
.. // Continue to program
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Wait to receive 55h;// Start of communication
Delay (300); // Wait untill the first data is ready

unsigned char sum = 0;
Repeat for 5 times{
Receive new data from Parallel Port;

Add new data to sum;

Delay (200);
}

Send sum to parallel port;
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Action  View Help

File
= [ ES 2R A =R
E}E UNIVERSI-4C2A45
+1- ¥ Computer -
Disk drives ECP Printer.Port (LPT1) Properties @@
Display adapters

DYD/CD-ROM drives

-2 Floppy disk controllers

-3 Floppy disk drives

-2 IDE ATAATAPI controllers

%2 Keyboards

- ‘:’D Mice and other pointing devices
B Madems

Bl @ Monitors

B Network adapters

-1 Ports (COM &LPT)
Communications Port {COM1)

| General || Port Settings || Driver ]I Detailsl Resources

(? ECP Printer Port (LPT1)

Resource settings:

Resource type | Setting
@#1/0 Range 0378 - 037F
W1/0 Range 07780778
W DMA, 03

Communications Port {COM2)
"8 - D Drinter Port (LPT1)
¥ Processors
Qy Sound, video and game controllers
-2g» Storage volumes
g System devices

- Universal Serial Bus controllers

e = z
Setting based on: | Current gonfiguration M|

Use automatic settings | Change Setting... \

Conflicting device list:

No conflicts.

EN [ L3419, 7% 07155 b

EF FoelS S (slg0 © 1 Slakin-T-F S5
MJGAQL':J‘)JA;)\al:)lu\}l:wldjo:lmc.u4;&?6)'|ya)xl{.lal._.3)|6|jMdl):@TJ:S@}S
S 55 5 S Slplt &S G ECP S EPP 55l b 4l b LT fals 5 sl ol LS5 o
LIl o e 55 S50 Sy Sl 2,8 OT (o 87 ol gl T Glbes ol iy 00l 563 2y
e S3l5m Dy 40 o Slabny Tl 03Y 0T 53 48 |z el ok EPP 515kl 51 ECP 51560
Cawd 53 YalS LUl J S EPP sylatial 55 487 Jl s bl atdls ghadign 5 Jade 5 a0l 50 545 o
) 53 Sty s 4 108 g g sl 53 15 (Bl 05 cpl ey 0t GV b (sl ol i salS

WM&L@‘)J°MQ59}”CL’°)J‘)MQL&}>'J“.‘."‘}Sg_s“"’\'.’.)‘:éw4'1"")

F ool (S50 D91 b (5307 Solyy

Gilpe S 4 oS LED sde Sta (555 05 @B, K AT (b SIBle 5 5 IS ol ez ()
b gy by S8 S g0 4 L K b S a L LLED LISl (gl kS sl ol fae

Gl S a0 S Wl g3 IS st A Slgme ST b lBle S 5 ol Jols et (¥
a5 Ol 5 peelS Kol (5 5 bl |y ol Jaame 5 gonlS”

LED sae )Y 9‘@,,;53136@@;,\}-&9gﬁsdw@jmmw\,\MsuLED slass (¥
as el 1l 5 5 1S 3 1 Y DSl 5 3

A e W (5355 03ls S Ol g 4 Cand s S Sl eslizal L1 ¥ s SIS sl (€
as plowl 1l 5 5 1S 3 1 Y DSl 5 3

Silse o G S a5 ST s Db e oS AST b IRl S 5 1S Jols oz (0
s hled (65l Sy 4 e LED Gt (5, 1 Jrol 5 ST ite 1y 0T (6 5 5alS 40l 55 (ol 3

&

wuww

M
mohandesyar.com


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir 1y

S ST op 5 LS D s Ol 5l on 4T )5 03l Al e LS (S3le Sy Ot B
st gl 0sls o8 L8 31 &S e oslinal (gl Il s 53 45 WSS 31 b g, 0 L 4 BLED (g5 4o
O 4 g3, Jlasl sl 1y adloaw 3L adl s 5 s 5 Jlasl sl 1, (Latch) Hlug&S adl 5 o ¢S oslizul
S aslizel Canlie Ol 53 el 5 ol 03,87 Jlob (61 287 IS 51
: Sl 6l ol slealKans 5 ST Cul esle Sl ¢ LCD (1
[ | HBCDEFEHIJVLMHGP 33 15 LCD 1 sl 305 3,8 a3 oslial 5550 sady 5 &, SIS e
—) e Jlis S
J{Bg}”):ﬁLCD):S.\iﬁoJewbQ\iﬁ-dffgswbj‘.\il{cLCDQé\ﬂ&k«)&b\du)\du
Sy Sty Sl b oS 4 (b s 5 1l Jels ot LCD bl aslllas b ol 030zl

[ | abcdefahidk lmnn:;F-

.Jijw&b4.:.*:.;‘}56,4Ja&)b‘_)Wd‘.:ﬁo)‘)ﬁudj‘yQ)xQJ@LCD S5, Ol ¢ 5 5ualS
ST el g gy 5N WIS S LILLED o oS ST (o b lle s 1S Jold et (¥

ot o3k kST s (65 5 Al il 53 1y ilST s sy se IS5 6 das i 16 S w1y S 4l (A
5 Sl g o (5 00 51 YL GlelS B s LS a5 Sl ke eV B e ) Il LSS
S sheal 515 o Vb SlewilS 3 ol 0> (1 iy o By 1y OT adoen 5 355 o LED 048 5,
S 03zl

Calibeo (SlgudlS 3 b gns o = g0 Coid (S5 g0 Doz 0313 a1l Stid (59, 4 ms i 168 4 LY e (4
S eslinal K5 sy slaeyss al Ol g 4 ol o555 oy S S 5L LI ol 6l ST A g

1 ol gads il 3 L (s 30 &S5 (DAC) 8T 4 Sl s Jubon &S84 o8 48 (o1l cats (V¢
S slou | (g5l ge Doygy enls a5 LSS (s,

bos e &S S BUI (los LU &S 43t &ﬁsu@%}\;\(,”ww Jols ot (1Y
Sialed 65y 5 &S s Jlsus sae &K w1, 0T Lldie (ADC) Jaws 4 8 JUT Jd ¢SS 4 5 0l
s Ol gslS

-Me‘rﬁ‘f&f‘ebdmsw)\e&,@Udﬁﬁ‘fm\f@%d:-\ef%ff‘kw(”

NP3 kS Jas O S gl D)8 S Ul 4 & ST (b 15l 5 5 S Jald et (VY
byl 53008 (S5l00 Sy 0 5 03,5 s Jaows sde 4 ADC ¢SS 4, |y 8 JUT Jt.irwdiiu\ib_wa\
23 Ol salS” Stgles 53 1y IS 0T Sl fomin il 55 (6 5 5lS sl S

A5 000 4l 5SS @ & i pe g S5 WIS B S AT b Il S g IS Jald et (VE
a3 0L ealS Kslei (605 1y 355 0 3005 el (S5lsm Sy

S w |y Gl H5 e S8 Sy S s S S AT (b 1Bl s IS Jold et (V0
255 RS 5 5eelS (S3lm Doz SRS 4 4 Sl Sl il r e 2 b ST ST (6 S el el

L

[ ]

www.mohandesyar.com


http://mohandesyar.com

1% WWW.jrasti.ir — ,iw) slga

S s il &S Sl Jeolp L1, b o sliel &7 ST b 1l 5 5 oIS Jold ot . (V1
g aely iSS oslitnl e i Kigles S 4 BCD 08 Jubs 4315 51 s Jiles | cedin Kiules
S g 1131 a3 15 (88 2 BISTL S e AT) mandidn Kiled g5 4 e 5 5550

4l 0 r Loy Juol s 115 9.99 5 0.00 sl 8 w8 b 1l 5 s Jols cazw (Y
o a LA Sl esls S A s L il Do O s Sl emdldn Sl sde 4w 65,
IS S 3l k)00 Kituled Olstl (gl 358 Ol LGT 51 (S b dhasd a5 05 Jaame Kitoles
AS el (g5l se Sy g

G S 4 8 50 b i o ST S5 6K oS ST b bl s s Jals oz (VA
s aw $5)y sl 035 53 s L 1) Sy opl Hlae 5 el (SSlse Dos Gk Sl ) 2sh e S e sl
s bl cdihate (Slgn Sy 4 aST cemdiin Kol

&J‘gsujau,uwafjmjuj&,\msu@w,\;\r,j,tﬁtw&u (14
ST W) i zEe Iy ¥l Sy ) 4l ,\SJ,.S‘SJ,.UJ},w;ﬂl,;y@u},ﬂwu&
0315 Dbl 5 5alS @ ady 3 b 51 Ll (dns DL 1) ¢ g5 opl Al 0 LMBLL ile oliS s i (glaall 5
b eals Ol 5 palS Kisla (55 ool pliy 5 o

51 osliwl d5le olgigy S Jlyl ¥ 5 alS &V 5 aalS 511, cme b S5 dal g o S 55 (Y
o 4 aS Sl olealy sl (s 5 CD ( oM) o b6 slaalibl= L 5 &5l (g 5 smelS slaaSis
sy o0

aﬁa\.@lab@\j\&l&)&leL&ﬁUﬁ.&ijlfjaél.@i)xmﬁ&mdhﬂ]\ccﬁvf)osbab&
S 3 etz fate KuSS @ pase G b 3 A o s B nlS O 4355 00 0okl Tz gy 0350 Sl
sl slealy 31 (SG en Juate SouS s osle BIS S G b 51 o s 5 sl 5 5500 5 s 503 50 Slas oS
Ll SIS @ S 5elS 53 S50 Sl ISl (g s 0350

S5l S Jlail b & A8 (b 315 50, 5 palS g oz 3 5 palS” Sl 5 Jols ot
355 s 05,8 @ oz 3 3l 1 Iyl 550l 53 (555 sl (6l 21 5 5 5elS 53

Jod (il @l

MAF Lo Sl Lasl LS ases " pelS b gl slealans J 287 5 (510l olS J sl [V]

Ll (oS el 5 p0b et domdlle M iasd Gl 5 aelS a5 5 a0 (Y]
WAY (OIS = o Olag s il

AL GG 5 SlLast gl g 3158 M lanls laylde b 5 4l Jlaws [¥]

! Seven Segments
2 Null Modem

A

[ ]

RSLIA

www.mohandesyar.com


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir IPA

Jbw bl

o 33503 552 5 (o) e 55 ) 0315 e S5 g 0 ;S oz 3 o ol BLS,1 3 oS el
Sl 55 S eSS Lt 0S8 S 3 5 Aa3 o 1S o (595 (L) ot Tty oy g 4 1 0305 (sl
LUl g5l el (S35 s e i G g5 Il o LU 51 Sl 4t 5 L i S o 13 o LS 50
ol 53 CAT-5 IS L) 4t 53 Slbols I Hee w3 yls aews 5,1,15 553 o)y SbLs | 5 1 sl Sl jged (51
Syl ST goad) A o oslizel LS| g5l 51 (s 20 kST i ool b 53 il o) 2l 5 (s 2
033 oy 31 S (5 (BLS  den &,.‘uéur,ag;wom plas b o plowl (6310 il b 5
s Jb o B 1 e USB 5 e Sy 5 5 5epnlS 40 S i JUail 8355 L 0 35

1580 13 a5 5550 bl e m A b LU SG 5 )
0,8 5ok b baosls 5L 3 5 Jluyl Cop  Kinles oo
(o 5 ST Uty Jgb ¢ SVl dols OLL 5 5T 05,5 jasein o) Sledbl | Ayl o o
Lo 228 (...“:;L(A 4
0315 Ob > J 25 6 o v

.C_,.u\.\:iatgjﬁﬁcficéjéa)\yj\(\v\fﬁa)y);

<

BN 5 9 Ok 9yt I8y (S0

A sy pbvtar 0T Caw &K 43 T8 K 8 08 8 b s Gl L1y w5l 015 o 1y Jbm bls |
Ll SIS 53 8 5L e ol s 35 B 55 51y b il 805 o 53 (6 587 5 s o )13
oy 1 & sy 3l Laamr il o b 93 5SS LS (i o b Jgl S STl 0L
T R O g [V P P NP g S P (N ETTCRN P R CITSR  PRE g
AL ok (G o aner

Lz 6555 SOLSS s i 35 0,8 5 38 e bast (55 St ) Waesls iz 3 0 g by L1 s
3 g3 o Lyl glaosls 5 85 sl LSS 0i ;5 5 oukitn p ot il G B S sl 3,130
o BLIS S 1 3315 (e DL (60131 03 e 25050 51 (Sl L ed 3L 3 i S
el 0k S 5 oz b

3y on 558 4 pa g0 5 LU Gl 53 g1y s 43 oa aze 5 ) 4 Dial-up (s;ygssa&a
Sl oS L5 S e g L 3 penlS 0350 gt 0 ST (Sl g vl 23 s g0 3 2 B!

! Framing

A

[ ]

wuww

mohandesyar.com


http://mohandesyar.com

199 WWW.jrasti.ir — ;3w slgs

MJ@&A%J)ﬁ@a@UY&:{'CJJJJ}SGAcW(\bpS)@uﬂi.ﬁbblgdlijw LL:S'J‘C.&JM
O:.:Q)_'.(\V_a45;“_,.“\O,L\oM:QW«:ﬁdo:I:Qw;ml{)}gb63)49 Kbps & )le &zl & Jlasl )l
Lg\.g.n.\jsg:,&f»)i’f‘.b-.F@\)\J,;J:A:JU‘)J%FQ"' c,.o,uLJLJwLLJJ\dQISPt.sfjijlfﬁy
ke Glge w1 5 50l S JU e Oy g 39 o3 51,652 KDPS I Jes 53 48 1 56 Kbps ., Dial-up
.ﬁg%bd\zjlj):;.ﬁ‘\\’\‘i’ﬂ B g@fPer (YFer e MY Wl

5 pKen Ul bLi i g5 33 cmesls JUESH S o 0SS g ok by (Soalan o gomi bl
2y i oK o

pEes JU p BLI S

Ll L 013 51,5 55 sl S8 Ce o s oy 10 i 53 1) 887 55 5 dlii 5l 3590 53 S e
3L 0L o (230 53 095 58 s

cAJLEJLg})A_:&QJb)lJ_Sj\w_;LE;JL.%J}\Jf)l_fJw\a\f)lf):d:;r&a&ug}jJég;.
Sy a8 34 e e S5 oo DS b 35 293 SO S dm a1y 293 ST 555705 o 4 1) S5
Sl o) | B dnr (2313

15 53 IS o Jlal 35 (CLK) Sl JU &G claosls ol yosn 4y oukizn 3 ¢l Il LI 255 5
Sl K 4 0,8 S o Iyl St S (65 0 9,YL ad K ok 5 (il gmy |y Lot oL 0,5 oS
Cd ) Cmnl 0T (65545 (o 9 0l |y Lnosls Last ol 0T (655 ol s, Vb ad 4o 20 o8 2 5 U o a5

a3 e O ) DLl g pl V-V IS8 ST e

e Jl o LY S

r T T o T Taop T3 T2 Ty Too

| | | | | | | | |

[ I I I I I I I I 8
I f 8
| 1 0 1 I 1 0 1 0 1

| |

: | | | | | | | | x
o o I Y o o i A I
i L ©
| |

| |

"JSJA°JL£_‘”‘LU)‘Lg‘jgjz")gﬁ.‘)\gub:}’ﬁdliﬂwi\‘a Q)ﬁéiiﬁ):;ﬂlfw‘é)x)b -:.-.:
Lol i L J e LU 51l 53 bl Il 5 il 55 ol 5l 5 7 50nlS L LIS aomis B

3,15 355 SDLC 5 BISYNC

! Bits Per Second
2 Bjt Rate

il ) ools JUS s i St adly ) S5l &5 05 se Sk o (BaUd Rate) sk &5 lsie 4 &5 ol 51 Lawly slo e slaolsS o ol T
ol Cmy Sy ooyt oS 45 51 35 5Ls 50 L 9z ebo oy o Lol e LSy Lol slgis ol b i 4o Logy) a8
85k s GLSe 1y 35k £55 5 (S 5 OlF s Som (nl 53 Crlple el LG Al 5o Con slani L el o S sl

Sgde 48,5 L5 3 Ve YF L sLS alidle (6 Fojlail o lad el Ve e e o glS ) slie Sl ylie o

® Synchronous
® Asynchronous

A

[ ]

www.mohandesyar.com


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir

Lo s 53150055,V ad s b 0358 o 0b3 V-V S 55 a5 shailes

)Joblbbdj)s:,_ﬁju)é)‘%li&Mc%wdiﬁk}w..&kagbu&b

& oo

A

=

Ll osls b g9y S mils 13 Ol (daw g

pIRe i S po B3

Qﬁ@ﬂ&wélﬁK@bt@;swupe;,m;ﬁ,a,uﬁf,am;wCLKJb-ﬁi“bg:,\@;&_\);
d‘.bﬁf)‘}&\ja)}no.uﬂfjowﬁwoJ\JCj«bu)'}&T}‘Jéé\fcﬂﬂ‘a\.ﬁbdobﬁﬂfjo.&ﬂ}
JLLJ_WC))}_;cb)‘Jmﬂdwdu;ﬂKCOMQ)ﬁ.\)\Jf‘)‘fdb)})\fdkﬂb\—])‘iﬁ
izt B3 18 ol a5l 5 0 s L g3 ol 5128 oaws bls el I 875 S

Jb yw LI 0 Bodld uwols
Sl b s e Il (DLl e ) o o Sy Sl O 50 4 Waosls JUw LI 55 O
DB esls s (69 a9 odd ’«glj» Aobosls 4s gazee a C)&M\ 4 LSl atein (0315 48 gazee) ¢S5 Sl

5,5

PR by LISl 5o B

ok 3 (Ll e ion Lads o3> Lot (65, 51 Oledbl Gy o 0l 5 0Le; 0 g ¢pl&Ken Ul B3, 5
53 0l 4 (s 58 ) L 2 B3l )3 o7 s ol ) LS Ll oty | S 315 8 Ll o
iS5 Wl e Sl 4y b

aiia 15,15 o Postamble s Preamble 5 5 « & ool sla S L Sledlbl ey b OB lest 5 1]
SN S 555 s S 5l 3 1, Preamble o 16 sl o | 031> Lo 15 e 0 S Bl )3 355 o
S o S 1 0T sy Sledbl g Wil o1y Lt 03,55 2L 5 |, Postamble

g 53 0 oSl SNl (sl sles Preamble (s 831 1 das (o&an Jb o LS| slgm b (odms 5
Oles 4 s skl (J 28 Lol 5 Preamble Cb s i da 55 ok 28 555 0 g 05 & o b Lo 5
Al o Lo 1y Sledbl glgnl el S5 457 ooluw

PR e JU g LIS 58 Ao

LU LT 51 8 il baesls Jlal & 5 5 300 3 ol U 8 12 B35l 3 s S35 glailen
Sslize oL8an Jb e DB L o8 2 b e BN OB Blod e 15,8 515 3515 3550 06,8 5 okt b
RCI

:M;wouﬁs\,(@ﬁedgﬁLu)a,gn\;gue&iﬁjt}&:

! Frame

A

[ ]

www.mohandesyar.com


http://mohandesyar.com

1w WWW.jrasti.ir — ,iw) slga

Tll TlO T9 T8 T7 T6 T5 T4 T3 TZ Tl TO

o
S
o
o
(&)
o
£
o
o
N
A
S

BEWCHI

[
b5 S
€]

P18t 3 JU o BTV S

Iyl Al n oz b 48 ol ol 1600 (5l GIS) (3l Sl 5 p8an o Il o B3 Lot
S b o S K conls OB sl 53 Bl s ST allan 1y 08 (5o 4 L kST SET 1 Sleb!
355 Sl Jlo,yl ST 4 20 (o) 4 (650 ok Sl ot ;S b Ssbh g Ju,t‘@fz

O 1Ll oo sl oyl .nf@ Jl (LSB) s J“J:,:j)\rf earslesls S (ol (g 0 oy JLs «
Sl 0315 o eibm Sy A5l (o1 JUESH U o Slgatoar) Cup A B (Sl &S o slacklS aomis) oy
ML Ol S sl Ll 5 o DB Bl 3 3L 55 0515 5 S Ll S e S el s (aiS

Dby sl ol Jl)l by e B 5 S 4 487 355 o0 Sl ekt b o 0K Sy 55 4 S 3
Q—i‘;—ii-’ coda o pd elsenls BL ys ates 515 5l p u.é\f S, a,uﬁfg&;i! Jslissh rbul oA 93
Far Sy SaST (ko e ST il 8 (ol 16800 (5 o7 G o) (3l Sl 1 ot 487
2313 (g 3lins & Y pome 45 ABL S Y L VO L ) 15 oo (8 5 (Slgin 31l 13 5 b Ll g ol (o) &S
Sleslial (655l Slapimem 53 b o oslinul (a8 55 Sy 93 51 Ls g LS &S 5 e s Sl ptem 53 Lol sl
el gl 5 S S

3gdmn Loy i S o 4y oS ool 031 (Sl slutad 0B 8 Il o Bl OB ksl s 5501 o 45
(355 3 g 5 Lol U oL8n 2 LUl 53 O (AL e oy A O 51 15 oo 31as ) ol ok
gt 1 005 Jast o O (55 Lo, 5 i BBl 5 4 S e Gy il 0,8 5 oz 3

JLW)\C;_:{*9" Aéuj_bjéad.le.!6@@@‘.;\;&‘.@‘4:;[3)5@:)*9" OML?‘};@JMA:S&J&

-— = 1
¢§_U'Lé\Qﬂcww@li);\)tjﬁc,ﬁa.uﬁf@éj.@\4:513Mgﬁﬁdu)\guj&”\ﬁtﬁeﬂ@

‘_g\_«;f.*_ibau\_’):fc(‘t_:.’u )J)\J)‘J_;.B&j)ijf;/(;f‘\sd’lﬁjuw\&&ﬂj‘w.);&dﬁdbw‘w

9600
ng;_w)‘wo.f\.vﬁfdl_f\.au\;‘fub&)))l(:)‘b)\}‘b}6})%6@&)(1@))))5&)8}#M‘)Lg-\x

1
(st — ) s &S0 Ol s Cawss 65100 w (4t
7T 9600k 2 TR T T 2 9600

! Start Bit

2 Least Significant Bit
® Parity

4 Stop Bit

www.mohandesyar.com


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir 1P

1

e s SlgS 4 ol
Gy cnl ol ;8 5 dlugl o 880 s il a3 ol 3 b g i YU sl b s 4en S
ol ok Sy A 5 gudome pl8en b GBI Ol 0315 Coond S b g AT 3L 53 2y

155 505 s asl p Gb s den & Cslons| [SCi

L B S ESS (e g5 el by odinw b

3G Lw o |y gl s kS b !
=P A (T L o 4ol
BACRS) (ol rand 9600

9600

1
g XS 6 Lw o |y (Cd Coo (IS
ER T 9600‘ Pt )G e o (s

1 =
L gyl gdm Sy (AS o o b 9500 c&\?dnbééjjj\gﬁéﬁi(tuisjs-c,.cl,wl{»o.uxf

1 1

g LS PoH WLl o b 69y 31y Gl (kST a3l PP
J i et 9600 Pty 200" e ol i 9600 Sty

Sl o313 5 (n (St 53 @l 53 o DL 08 ol b okt 3 el oS ol e s
53 0L MelS s o 93 05,5 Iy o5 545 o o3Litl (Yl S A5Le) ans (S SU1 sl 5l ol LWL A 5
Ooujéwwg.@\o&g’g,ﬁw
ok b Sl I i s 03,8 ol S das o QLYY S8 3 5d o S sl | sl 0o 3 oDt pen
::ﬁdasl?gi\dlg.':.ﬂ%.xf)lf

ol S glie 055,85 45l

1
Ol b ok 8 ys 4l
B 20 A 960

1 1 1 1 1 1 1 |
ot 3 5 Sl L Jlayl o Obe
9600: 9600: 9600: 9()()d| 960({ 960({ 960({ 9000:

L Ol Ol

D7 DG D5 D4 D3 D2 Dl DO e
T 1T 1T 1T 1 11 T<—§}
1 1 1 1 1 1 1 E ool - e

P50 i Jly o Bl 59 (Glo Gl s S F-Y S

. . . . . - 2 o 1 . . . wt( . . ]
a)ld_,i\)gl_n)a\sywbwu\ﬁcufﬁjJ..&L_dt:.,b m%mgb)x!ufdﬂya.&:ﬂ.«ﬁja&ﬁf
v\.suAJS‘@&W‘}J})L;:KO&J:?@}SJG}Q.\J?MLC_,.;;_,&QV\J‘F)‘M-\:..:;L;A‘&{)}EL@v\.vﬁf‘_sé
|.\._i‘5.3\_.3'jWBJJ‘JL}'6})(;:4'45@\.6)'«.19..»})))"o&ﬁbjh}'d&‘fMc&bw\iﬁil\g’;él.:jbj‘

.C,.‘.d\o..l.a\.j.]aséjjc,ﬁ)');nlejsr.jl).!a.;diho)'o..uﬂf.s)\.sQ&a\;ﬁ%o;bé%;!.ﬂd;ua.ﬁ;
€3 58 on Sloml (JSlie a8 IS okt 3 ol S| 5ST 0,8 Cole Sl dns e S s b (i g

O_<.‘..Aul:l).ajg;.wlc,_ﬁ/\4_3.a}..bur&.&,}b@jﬁébjﬂal@a;\;é%d#c&4:.6?455-\',31;.
ubjﬁcjbuﬁ@)\o.bﬂf)aw;@\

A

| .

IRL/A

www.mohandesyar.com


http://mohandesyar.com

) WWW.jrasti.ir — ;3w slgs

$a,l0 5 9 5 (’KM bl s JKis ol Lz o8 ol i e (sl Jlw ) Se
25 S S o Il Laosls ol e 4 4T Lol JUSC 68087 4y ozt jp (o8 B3| 5 ol el ey
B L T P g e P T L e
ol G (S8 0,8 5 iz b o 53,8 oo )13 G315 )50 B 1 S o 0 g ¢ R 2 Bl s
30 Jl ) 31 das 3,503 OISCal €0 18 ool 5 oukizn 3 ol o ol 3ol ke e 4 (S o fus Olis
33 ol 0 3 gdomn S A S 4 0303 Slgt ST (Bl a4 i ol o8 1ok ;S g e b oy
2 phon S Iadmn oEas 35 S S8 s SNl iy
Pl 5 9 plod DLl (w2 duslio
e o o 5 o8en Dbl e (Sl e bl ks o8 6 6 55 31 Il jor SLS ) iy 05508 ir 2
Ko
Jleet (Bl 5V slaa¥ 4l 31 gl ssutome Sal Sa) o 350k FMb! a2y I b p&an L3I 53 v/
(Aal ol
el i) dms i 1y Bl e e el IS i L il o L1 53 0z (pl8n Lol 3 v
3 8 Bl 355m oS 5 okt o I 51l S pn o B 53 Ll (i gona IS
1Y U oS il SLedbl S A Jlasl sl Bl g5 ol 0 ool Y p&Kon 8 L1 s DS L v
2323 55 g i oslinl L 0L logy %= 66% 5145 opl b Tl Sl OT S ¥ 687 555 Jll 2
alol o byl ot 3l aslizal s (6t 1S 45 ol St 0315 (slgt sl oK L3
o Cml i Bl aysa 25 55 6 s g0 ol & Cod (CLK) Sl SIS w0 (535 8 12 D51 53 v/
L S g onlizal 53 O gbe (LS 5145 03 53 0 555 ol 51 J 287 ot ) T BB T
e god 5 4y ilate Lol g 0313 I 53 Iyl (o 3201, LS 550

0d1d b > J s
ﬁ‘.“%&b)\b\jjbﬁg@p}abﬁfyuﬂdﬁf\)éb)\&b%‘ﬁoy\i\{am%ﬁQ:M
v—iv\-:ﬁba-’bd\-}‘fdﬁs‘)iy‘}ﬂ
)oi@»ﬁg:&ﬂn)flc;ibglﬁaﬂe@|a~bﬁfjawfwag:&ﬂ&uj“ﬁatéwab\buhﬁdﬁfg\-
‘.’3)\3aﬁ)a;\aoliﬂdjzfajy):@lﬁvﬁjl{u\.&l{aial:&l.wr.asl{ov\.?ﬁf
ngﬁ_.ﬂ\‘;,S»M..A_:Sguz\»tiu.x_;@@wélﬁ@b&btgﬁ%{yﬁdbé\ﬁ.@\weg
SN 9 o g B PO Sk sl 535 5 (6lgh o dom 520 Sl L oS ST s 5 AT e
LA‘QQ_,.@)‘&L{JFA}‘}I.AMJASWL;)}EUWQT@\&ﬁbLSZJBJJD‘@\D&;j

Tomo 58 pas S ol s i Sledbl 03 ST Sslanl 4 350 L 45 Ll i Lo 45 1y Ol HuisT

* Overhead

A

[ ]

\ﬁ‘ 'L/\
0:%
mohandesyar.com

wuww


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir s

Jﬁfétﬁw&a\,ﬁ,c,\_;J:?,a,u;w;@_gg&ﬂ&wrmjb_ﬂbg)\,;d\ﬁt{.@\ 0313 b >

Sl (a)y e QL},;"

3 e 48T el (51 IS 5y (315 3 g s 0503 0L J S £ 5 55 oK b Ul DLl s
W23 onl 5 0T 4 5 el U e o3 e

S AL 0L 1y o8 53 ki S Bl ol a sy cal 53 el (1Bl 0w onls Db J 2SS0 i)
ol Bl 53 Loz ST o Dl oz b 1y XOFF gl ey o5 ST &S S 1) g SADL| il g5
L1y e Sledbl b5 gl s (S abT ol & b S o s 5 S o 05 20 |y SleMbl Jluyl ¢ ST1,18°
"Ll g 50 XON/XOF &y 0315 0l J =87 555 ool S p3kel 'XON £l 4y 0315 (6 551587 b

pEoa i L3 5 Slaseio

23, )13 G5 350 05,8 5 i b ) Slaiede {*K*’v:b Loyl s asds &0

(436 53 g VYo LS D) ols & 5

(CoALYLZLO)osls oy slus

\

(2] diarr c«&ia_» Wiad Ol 95 Ogdu 0,3 Cc‘jj) asy ,8 & Ol ¢

<

(CoYLVOLY) Cas g slgs sl

<

(osls dlf.}’ J):S Ol L." Xon/Xoff céﬂﬁ\@w) e Qliﬁ dj.i.f ui_g_)

Jb g b5 Sddl 5

SLaesls Jids Jooe oS dijls 35 o badl 5 03,403 5 m 5 Il o LIy ke 53 45 ol Sy Ll 4,
L e Db 1 Al e s 5 paali LB Laail 3 ol dins o plal 1) oSl 5 J o 42 (53150
LS Sl | Calites Sliaseine

Laasl 5 cpl ales 31550 IS & pRen 2 SbLil (61 457 5 oo ksl UART Laasl 5 oyl 51 s oS5
Ayl 3 JIs UART oS J 287 55 b oS5 s J 287y Sn 257105 ST 0,01 16450 | 8250 4 0l 5 o

W) S 4 pBan i 5 o8an L3yl g 55 35 A Sy ke 12 5 L)1 oL TUSART Laast 5 oy 51 8o 4t
Ll T ale 518251 ail 5 o5

cd)jf\jﬂ\séhbjf)bb\kb;@s:ﬁbrgwﬁ&)(&ﬁ‘bu’)‘c}»j:fé)”.&jﬂ\scuv\fja
UART wsl 3 &S5 o bl ol e 6l ool o8 o B35l 0515 457 355 0 a8l Jb w Sy £9 G g5

u.ﬂ‘)J_,..ZG.ALL_J)‘CAPJ_.AJML{C&LSMJGArBuHJJ‘.ij.ﬂLUJ\QﬁM}ﬂKO&)\Jﬁ)M@‘J;

D9 oo algi CUIHS slauds 5,28 L a5 DC3 Sl STl

B¢ o oy CUIHQ (sloa s (8,238 L as DCL Sl 51,57
® Universal Asynchronous Reciever/Transmitter
* Universal Synchronous/ Asynchronous Reciever/Transmitter

A

[ ]

wuww

mohandesyar.com


http://mohandesyar.com

100 WWW.jrasti.ir — ,iw) slga

P UART il 5 (659 0l 6o 5 5ealS 53 (W55 o0 0 sl 6)‘;"(‘;; slgss 5 L WinModem C)Ua-o\ 3 lges g0
Jadr 558 0 05lnS (sl 5 5alS Lol 5, bls,l Lol asl 5 & South Bridge L SUPER 1/0 4zl ;

s s LIS 1y L gd o oslitul sl Loz, g 53 &8 5SS UART slaail 5 sleS 55 5

(ol £ MJsh | cepe fla> | UART g9
(XT)A+AA - 9600 bps YU AYD:
XT)A M - 9600 bps YU AYOA
ATYAZ g AAA - 9600 bps <Y\ AYS:B
ACFAZ 5 AYAS <ubY | 19200 bps YU \PFO
ey sAYFAZ s ALYAS <sLY\# | 115200 bps YU V500
ISDN Jsls s\l 5 5110 ol sl ,l8 | <ol Y'Y | 230000 bps Y 22
ISDN Jstis s\l 5 5110 ols clg,l8 | oL #F | 460000 bps YL VYO
ISDN =15 g\t 5 51/0 ols lg 8 | ol VYA | 921.6 kbps YU 1540+

S o 5, (Y o b b Sy ) 'ESP ol & 3,1kl 51 5T 4l 3 an

220 OT b DMl sl g 5 3 5ealS o e Jl o Sy gy Slainiin 4 i3 53

Fomoll Jb v D09
ol S8 ale b A Ly g 5 S oSS 55 5 gealS Jool 3590 oy 40 S
DBY &) 5y 4 &Sy S 5 Mool 53 Ly 'COM &gy el o o35 40 o5 ity oo

.r@\;ﬁ:ﬁ&@&wL.(KM;?J‘m“ﬁj\&,otj@‘a)x@\&sg.wl_;,ﬂ
&"’5‘969‘?'°‘§"“-’¢§iJﬂfww'(ﬁﬁjrf‘f\i&W)bfgjuswsysﬂwﬁjfad,‘e&yT

L | I Y

12345 L;")}_;.;,...u\rjqulid)l.lfajl.@.ioﬁ@@-bﬁjchqgsﬁw@é}]ﬂuﬁﬁ
L & j " =z .
l‘ )‘J—QJ’)\S)L:}‘)A‘)@L&:-““SC"‘”‘WQ(5‘)‘5‘J—.?S$‘°ML‘:“‘J3}:?‘K¢‘:‘:’.

6789

1l ilie oy g 4 Wil (6,108 e et S as o

5l 098 (1,15 dln (Sl 4 45 355 0 IS @ (glanka (o g ol 3l o3lizd (51 Y gane

- [ - . . . . -
4..’.&90.3'\.H\.’J;GAJJBLaajbQj)bl.aml.:»sz&da%jmlfd\iﬂUJx‘_g‘”&)jb

! Enhanced Serial Port
el 0 o0ls ()] dr Sl s g Blbls )|y Sye cpl 00,15 Judo @ pb ol — COMmunication
3 i |y Ojar £98 ol 039 el 05 oo sl b3l (sl plen (bg; 5 a5 cosls 925 Jbpw (o YO & jen o SaualS (ol 3,90 50y
8L Glg oo srie slpalKiws
* External
Zawl By y20 Male L PIUG & Ygons &0 g5 0l ®
Zawl By 00 Female L Socket 4 Ysons & s g5 ol

L

[ ]

ISV

www.mohandesyar.com


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir 1w

g ar oS Sl asle s lealams L) (ol pose B s bt [y flhe Sl (55,2 DBO ol & 35
)5 (M i 55 (s o Jete Il

S35 4S5 s anlb 53 5 o oo W i ¢ 5alS ol Sy gy 3 4 ST 25
EISR PSP FIPE NG WS N RGN PRGN [ R Pt S R TP
5,8 o ol 5 am Blie S g Sy s b OT o o 358 g0 ol b o
SNl ol 4 o 4 o 035 el 6 b s o e )3 anlad ) 2ty
i LV S8 S oslizad Il & IS

P aaol” Jb g BLI 1 3yl
ada 1) Calben sl o JU e b5 )1 03 S 5 1l (sl CEIA) K55 2SI e Ol V45 JLu )
Jols 1SS ol ol I i A (o e RS232 L EIA232 4 8 5 S slgaiy JSS 5, (a5 peelS”

s ol LT el s o8 ol (J 287 5 03l LS

RS232 yo ke sb3We

s OF jlasl cds0 ww;\,«dama,u»ww.\,:ga,~/Aupw63u,ﬁu§ﬁ>ﬂ3«;
23 el gliza TTL L 0T giata 56y o sl ek 3,1kl TTL 51 3 RS232 & 355 o uond (it S0
S0 Ol e 0 Sy -YO U Sy —F o (g5 (Sl OT 5 5,187 51 6145 505 5 500lS” I o &y 5 45) RS232
b oo 4 S L s bate i Olgie &SIy YO B Sy 4 o (5

laadl 5 A5l 35d oo Jeaie 5 sl by Soypm & TTL 3y0ilial U s aasl 5 Y gane 055 A5 a5
ST s WSl S TTL 415 RS232 (glajlds 47 o ols 5L (gladl 5 a0 ells I 2875 8o b Jb o D512y ke
Az 0T 1 (614 503 MAX233 s MAX232 &S W 34 o0 osls Line Driver aasl 5 -y

3 g5 4 I W5 gm0 fmte OT 4 45 U3 mnsS (Slgalims (11 o8 ol ol Il Sy sl e 31 (SO
Wl ol STV (63955 uaglin 5 el Ja Yo LY 02 538 Il e Sy s 0L S el 1 L

RS232 (slglt&u

el U 5 O ) LIS ks 351l el a4 )l 03 50 Sl (s 2 51U o Sy O
et LU 13 5 g 4 10 LISl g (s ilocs (55180 Wiy o SIS 4 0390 5 7 genlS DLSS1 3 48

as oo 0L 1 DL pl F=Y S 0 3ls 5 o0 (sl £330 SaST 4 5 gealS 5

Jb o s,

po90 <SS &y Jly oo Bl F-Y S

! Electronics Industries Association
Aizeed RS422 6 4y (63 )6l b Jb o sl g1l (izean Y55 5 50 05313 5 (51,15 o) A bl gl sealS T

g oo 0315 s it (S0 «J.é.p»-tugjii; sy CMOS J.;.}Leji.: iy gk y5.CwWl TTL -\ifyyjlﬂj&k:ﬁ@lr
-

www.mohandesyar.com



http://mohandesyar.com

1A'

WWW.jrasti.ir — ;3w slgs

S e 328 Sl 5 ealS S il 5 b eyl Sledbl dal gy ST Sl a&ws 1 'DTE I e
Az DTE

9 ) Laesls Codl yo L esls bt (9, 0T Jluyl s DTE i laesls Cdb s 0T aids g 45 ol @lﬁ:.w: 'DCE

B o dls 5Ly, £33 DTE 4 Js/DTE 3l Wesls Jlu )l (sl

J5IDCE & J5|DTE i besls Jlyl v/
(3_9: DCE @ J)\ DCE )‘ aoals JLw)‘ v
C}J DTE @ C}J DCE )‘ aoals JLw)‘ v

Q)}_;Lgl@jtic_wﬁ)’dju\_?.u\_:fu_»‘}_ﬁoDCE)DTEO:_EJQEIJQ\};&A{&&J\{JMQ)%WQ;\

a3 (gn O 1) 5 senlS b

S £5 | (Fomels 4 31) JWS ot 3 Khas ot

Js 13y Data Carrier Detect (DCD) )
osls 83308 Received Data (RxD) Y
o3l ST Transmitted Data (TxD) v
Jzs T Data Terminal Ready (DTR) A

_ - Ground (Gnd) o
Js 13y Data Set Ready (DSR) 7
Jz5 I Request To Send (RTS) v
Js 13y Clear To Send (CTS) A
Js 83508 Ring Indicator (RI) 4

-J;MLJW’M@Q‘}:@‘)LB,};LS@&”

0315 (Sl (&I
RxD 4

S (o S35 e g0 51 e S s y DSl ol G b Sl seslS

TxD @b

! Data Terminal Equipment

2 Data Communication Equipment

Gnd ab

253 8 220 DCE (o b bl o ol Lo S5y 0

sl DCE f (g5 o p3 g0 2ol DTE 0T i1 JUisl Lo

B /A
< |
6D
www.mohandesyar.com


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir 1WA

byl Fobkl pile! Slgbfw (<

DCD 4k

) G b 3 S e ST s (g5 e il IS 5 S o 513 B e O3l p3 a3 se s
a3 o Eb) s 5 Caaw §galS a0 1) Sl e iy

DTR 4b

S o dlb L 4l cpl Sl 3 go b LU 03beT 5 5alS” (3

DSR 4
S g I 1yl ol 5alST L DLyl e3laT 3 s 5

Rl 4l
Aad glﬁbﬁ-@b’.\k:@ C)&H

0318 Ol > S5 Slp SOcwd SWIKw (Z

RTS 4l

a)\}‘C_w‘?‘)bCJ}_A)‘th‘QJJSJLaBbcMquL&CJ}AL;‘J’M‘?dﬂjﬂg‘\f@&k
R

CTS 4l

Lg‘ﬁbCTS Jti.:wca:\:g.él.u_sleﬁ;:uTQ)yﬁm;s;élw;jﬁlfj\‘)RTS dLi.;.w(b}A 6:53

RTS (K ¢S 4 (Hardware Flow Control) ! s oot eals 0L o J S gy (e g
Las C:.p}? b CTS E)

J_nl_zDTEJ_A.loL;)ldj_.pl.gL_w\DCEj\gl_':.or:}a}DTEj‘JEA;M\Y\JQQW}J)J42:54?}3
il oo A S 4o W5l RS232 515kl b DCE

:DCE“QDTE};&:{LL;)M_;UC,.&?Q\}S@A.p)u&)ym.
.Jﬁ@)‘}j‘bu)\Rl)DCD)DSR)DTRLSL@J&N&S“J’ v
Lgd o Jb 53, Laesls TXD 5 RXD sl ¢SaS™ oy v/

b}.&@ r\w‘DCE}DTE Q:vo.:‘} QLiJa- JJZKCTS)RTS 6@@“@ ‘/

! Carrier

A

wuww

[ ]

\ﬁ‘ 'L/\
0:%
mohandesyar.com


http://mohandesyar.com

109 WWW.jrasti.ir — ;3w slgs

(Null Modem) z g3 pgo
popl s o 1S (53 Jl 15 ST fuaa oa 4 DCE 55 oSS 4 15 DTE 33 015 o0 4585 paokss I3 25 5o
DCE Lol ¢S Jrate SouSG 4315 (J 28575 S 60 5 j55alS S0 b 12875 SCn 53 3 5nlS 53 5120) DTE 53
33U o L5 0 S0 sk RS232 IS 5 Shas & 4 5 L L (Il 5o Ll s (ps g Stee)
PR gﬁ,@T&ﬁDCEmggu,“mJ@ﬁDCE Gk 3 S 5 gai oS oS Gy erw DTE

b i 7y 0350 Jlasl )

Sl ol 655 DCE 55 (65loas (51 Il S80St

sl @ls 5 s DCE 818" Jluyl Sledlbl 53 DTE (sl dal s oo J 5 DTE e 0l g2

LS oo Loyl 5355 DCE (6l 5 1y Sledbl o5 5 TXD L 5 b 51 J5IDTE v

S o Jlu | Jlas DCE 1 1, SledbIDCE v/

b5 DTE Jb e &y sy RXD S 3o b 51 48 i b o ¢33 DTE (sl 1, Sledbl Llie DCE v/

Py
SAL 5 Jolie DTE ;> TXD kst 45 DTE 2 RXD Lst Uk 45 ol gsob e, 5 45 DCE " Jl
258 Juate
? TXD:>< ™D 2 Sl oy Ap3 o O |y gy 0350 655 0 Fosl Jilas S5
g P RO £ | 536nd U Lo res 4 0034 &5 220 WL DTE 33 a0
.>)$@L}..a:.av.a4gdl¢ﬂ¢0x

C e (A3 SIS ST
o3l ol 5555 (55 JIRTS wly 03,8 dlab L ki iy b &G DCE sl 1 ol i o DTE o7 o8a (28
I, CTS I cosls ol ys gl SoleT &y g0 53 3,5 3L ,s DTE 11, RTS &KW DCE 55 .48 0
hoan 0L o3l ol gm 03,50 031 OT 51 dal g DTE &8 3,1 552 s DCE 8" Jl> 4" o JLuy| DTE (s
S DTE ol 8 i 355 oo Joae OTCTS 4 DTE 2 RTS (7 o350 sl 55 Lol en 4 0355 0315
LS o 5325 DTE 5355 o b 355 CTS JiKw alolidly ctS” Jlas 1, RTS JL&Kw DCE I 3 8 ol

Sl ol )JL& DCE S )‘ o)'lq-‘ "y

Pin No.
5 GND —— GND X ) . . .
5 RxD =< RxD a8 0lii |, 5 aelS
- RTS RTS TRt O D St
1 CD CD
6 DCR DCR  s,ls (Wod) o.\fw&“w@ﬁ O il oo clie L5 oy
4 DIR DTR _
9 RI § RI DB anbs 55 ¢SS w5 S 415, 0T ¢SS a0 1) Jlasl 4 2 Ol 55 o oS
COMport COM port . R - -
(Computerl) (Computer2) CAT-5 r— Soldae 5 L5l 2 P o s 92 ‘-JL’J"" o S S

A

[ ]

\ﬁ‘ 'L/\
0:%
mohandesyar.com

wuww


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir 1Ko

w_,u.d)wuﬁwu_;b_;LL,:)\&_J@;Jua\,;.g;j}j;mﬁt{};Qﬁ\)eﬁrgybg:,\oljs@

.;;)\J;ﬂjsﬁs,wﬁ&g&,@;\;LL_:,\Q\}:@(@NA\P
J:AJyﬁba-&&;:&hd@w&Jccﬁrzy&gjbbw)jb(&wx

Fomell 4 Y559 S0 JLST
3 RS 5 S o Bl sl s (UART) o8 e Uy Byl oS J 287 lyls s J 2875 Ko 5T}

13,5 03kl 1§ D) ge 4 s 3 g0 L S OIS o8 S aelS

RxD S .
Oyes P § L - - —¢— RxD Y
-1 N e L
COM TXD |g—— - <§( ....... —| TXD J T
Fs8 Gnd ond HFS e

T3t 990 Ko & yigegalS 5355 Ko bl -0-Y S

4l 3L 4 L S e oy o g 50 o J 2875 o 55 o 0 Jb o DL (510 S 5575 Sn el 2
i) e 5 Gl sl ey IS 4 0315 g cosls Glaa slad cesls & 5) pen 1 bl Dlasie S il
AL OLSS Wl S5 S 5 5 selS 3 (o0l 0L o J 287

Jbw D381 b BLI Sl g 5 gmels” 51 51p 5

Wl ol 5 (b 2 S b K5 5 5elS) 6 K3 DTE 5 5 5alS o 6l i JLal 0055
s iy DLENLI i 48 15 lie DTE L1y Il jor bl 457 g 553 Slaali 2 5 50l 3 ol o
ST 3L 55 5 Jleyl e

g o313 (Sl 3las cosls & 5 g 4358 (6o Sy Il BT L 1l 3 (6ol lp s Bl 518, )
DTE)\)_;\D_;J;T_;:;;,L.M ol 358 aiie 0303 0L J S s 5 U85 sl sl cad,y LS 4 05l
257 08 4 b 55 0T Jb e Sy e Sy Gl e b

.. L Visual C++ L Delphi L C asle Y gl (glgil5 ¢SS 4 bl 5 oo 5 50slS 55 b B3l 3lp 5
s V:A\y'j}.uiwDOS,; e lle anlsl 53 a8 545 ad g

slebls )l Wl g e 45" CwlHyperTerminal el am ol Blp 5 lols St 3,15 3 5 55 S Feslu ol Lol

HyperTerminal ;e
ZJ.:{JA&ﬁj%jQ(XPJ’}J.’.?J)J)QT)"aamﬂ‘g‘ﬁ.JJ\JJﬁ-}jju\%jd&i&:ﬁéhé@)))\}é‘(}d‘

ujf s 49, Programs/Accessories/Communications ,u. &4 jsdus Start gge 310 ()

(=Y JS8) wS” Lt |, HyperTerminal

A

| .

B

8 VL/\
M

www.mohandesyar.com


http://mohandesyar.com

1161

onnec

Disconnected

=

CGonnection Description

WWW.jrasti.ir — ;3w slgs

My Documents

,J‘}
VR

Morton
Protecte...

S0 windows Catalog

% ‘Windows Update

i
| Eﬂ Prograris

@ Documents

Settings

Search
Help and Support

Run...

Log Off Javad...

Windows XP Professional

Turn OFf Computer. ..

% New Connection

Enter a name and choose an icon for the connection:

Name:

Al ies
ACD Systems
ATI Multimedia Center

@
Games

@ Microsoft OFfice Tools
Startup

@ ‘Yahoo! Messenger

[# Acrobat Distiler 5.0
m Adobe Acrobat 5.0

@ Adobe ImageReady 7.0
@ Adobe Photoshop 7.0
g Internet Explorer

Download Accelerator

Morton Antivirus

5
Microsoft PowerPoint
Microsoft Word

w3 MSN Explorer

@ Outlook Express

‘:‘,‘ Remote Assistance
@ ‘windows Media Player

3 ‘Windows Messenger

Microsoft FrontPage

@ Accessibility
ﬁ Communications
@ Entertainment
System Tools
‘W) Address Book
E] Calculator
Command Prompt

D MNotepad

Y Ppaint

@) Program Compatibility Wizard
@ Synchronize

® Tour Windows XP

(3 Windows Explorer

@ Windows Movie Maker

B WordPad

vy v v.v v v wvw

1% HyperTerminal
g Network Connections
@ Metwork Setup Wizard

v v

New Connection Wizard
@ Remote Desktop Connection

EN Application

>

HyperTerminal busxo 4 39,9 —#-Y S

|My Connection

|

&7

Bl

L OK | Cancel

M|

Captur

B 7
D& &5 | % My Connection
Enter details for the phone number that you want to dial:
Country/region: | lran (38) i
Area code: 0311
Connect using: | Lucent Win Modem v
Lucent Win Modem
COM3
COM2
Disconnected TCP/IP (Winsock]

I nom | Captur] .
] i |

Pl b OT 55 a8’ Coal ulie JSC8 dsle day o (Y
My Connection ¢ JSs ol s ST Ol |y bLs

el ol Slssl sl sl

ol S Ol (BLs sl akws b dn e 5 (F

SLeos L poss D)L St S8 Ll o (Bl ds
S U 5 S Ll |, COML &) 4y il JU e
$COMD) (gl 3l b o Sp g 53 b &S5 Slols el
S ol e Il (g1 s 45 ol (COM2 Ylaz|
COMB) sl Jb o S5 3 (6315 0550 s g5 oo
slans go LS Uil (gl o o 3,15 5475 55 (.. s COMA

‘JL.’.J-"“LsLéJﬁu‘.‘“Q}:"LS“ﬁ”)" -«b).&@ oaliul ‘519-‘)

. =z . -
Bsh e aiS iles sl s

Wl s Sy 48 lresls 5 blie LU 3 S ot 1) JU e LS 6l s Al s Al e 3 (F

dkﬂ@)ﬁd&@jw‘cuub&\@j@&'bcoﬂj%d)JdcﬁfAj\jbb‘b&\.@}:;b‘ﬁ

B3 oy A 585 FALe (Y (VY en B O ) USle (65 5 0305 BLS I (slgst 5 31 5 smalS
ST S e ol S 3550 0315 5 il Syl 4 e s 5 A5 e Lo

! Virtual

e 35 155 LU | gals U s S s b anlys oo 45 oolKin A O) [0Sy Ko sl 11.0592MHZ 3,85 Loy Jbins S 5l oolizil s

&

AIK

wwuw. mohandesyar.com


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir 1iep

M1 Properties

File Port Seftngs

L ol Pl s lebgy 51015 o0 0315 OL JJ:;fL;\f_
D& &
31K 5 b DTE 8715 S eslizul (Xon/Xoff) ey
Databils J:'}‘))‘JAWCSGJJJ:S};:‘ML“)KQLA’L@;’))J_‘
s @ 595 Ol o (S 0 Cole= RTSICTS U (6, bl
L 2 IS8 5l eslizal 4 p3Y cosle Sl gl bl 5 1 cols
e s : d 2P RS

(Ko

Restore Defaults

Flow s jslyNone s § usl g cousesls 0 >

[ ok J[ cancel J[ pey ]

.4 £, Control

LS (ol loses ol y3 am a0l 51 53 s HyperTerminal oses 5,05 ¢ f>1 50 ool 51
03l p 05 Sy 3l AT AS a5 5k e ool B U o eelS U Doy e oit Slatetie
HyperTerminal L ;5 1S s ol 4T o pde 4 S o0 il a5 Sl oo iS58 Sl uS 0555 o
355 god 0315 OLE
Los 53 s 5ol S o S gy 0dbis Slasntia Ll e S0 4 ST o K03 (5
Il s ol v.._l:.; J=6 HyperTerminal ;s Sledbl ol (il o e 3 45 0 05l 2 ld HyperTerminal
oLz HyperTerminal Losws ;s Gl sde 0T 1, 0T (Kol &S &5 (6 51187 0355 S3L s (g3de 8 ¢ o b i

b oo 0313
PR I W 553 5 5elS HyperTerminal Lasw 53 48" ub 5 508" ¢S HyperTerminal L s

S b 55y 58 bb 5 selS 53w Ll 5 s Transfer ¢ g oSS 4 o5

poge Jlait
&l 4S5 el (.. sCOM4 5 COM3) 51 COM &y gy (s3ldns Slyls 5 penalS i a2 8™ 45, kes

Device > Modem a8 Clsst L iy on ol JU o Sy gy 4 (13 3 g0 (LIS (65 Lome Luai]
Ll ol by s COM Q)ﬁrtfgm;mlfrsy_x,;"ﬁ.x:;ljs@Manager

£ Device Manager Agere Systems AC'97 Modem Properties

Fie Adion ‘iew  Help Gemeral‘ Modemn |Diagnastics H Advanced| Driver| Detawls| Resources

= @ FS L AR
Port  COM3

B E_ UMIVERSI-8F3355

[ @, Batteries

[+~ j Computer

[H-5e Disk drives

[ g Display adapters
B2, DYDCD-ROM drives
- IDE ATAIATAPL controllers
[

[E

[

[

Speaker volume

& [EEE 1394 Bus host cantrallers Maimum Port Speed

|-z Keyboards
]-'I:) Mice and other painting devices 115200 |w
{I'L Modems

g Agere Systems AC'97 Modem

#- Q Monitars
|- Network adapters
#- [{ PCMCIA adapters
#-- PCMCIA and Flash memory devices

E Dial Contral
[E

e

[1-5% Processors

[E

e

E

E

Wait for dial tone before disling

- SCSIand RAID controllers

+]- % Secure Digital host controllers
]-9,, Sound, video and game controllers
#- g System devices

©3lme pogo-V-¥ Ut

UK

www.mohandesyar.com


http://mohandesyar.com

lEw WWW.jrasti.ir — ;3w slgs

HyperTerminal g ;yali fas <So8™ 44 5 gamols” 9 byl

e i Lo (61 5 7 enlS (69 5115 OT il Ol s o8 LBl andls L 4y 5L a8 odeT i Lot (gl Laz

s | Ol gs b et ST Lol et b G 1 il i€ il g5 s Al ol o sosla
il b plast Sl eslizal U 15 e i3 e 5 HyperTerminal eSS s 1l oS5 €57 o 450 axils
S sl Ol sy 5 5nlST L 1 SoleSUb|

PP 2 et plad o p s Ol 4 6 805 5 08 eles Dlgte 4 b i eelS 93 51 (KOS ol 6l
&) U s - HyperTermian! Lases 5,05 cks €8 0wl ale ,87 ol (6l kel 0, S les Lot S

g g Ay dl e 5 ST OBl B

3§ A, g U e a5 0

' a b -X_;S b)b b QL‘I.’I_w)b Jj_\.n U_LU NEY k) o)La_& c‘}“_s LSLAJJK BE)
Phone number: 7332097 L Dial ez ;57 0 58T 510 5 5 doms ad 50 4 OK 4y 57 s
“our location: |I\-1}| Location v| [Dialing Properties...] UM AS L.;A'U °)L~; L’ faﬁ &S 4" Lw;’ f‘;}:ﬁ"\s "'\35 ul:dbl
Calling card: Mone [Direct Dial] ré‘}—‘ l_a M‘j’g‘ 3 Jx?k_g‘ ww (v*\.«\v R Qv ‘}1\; dtﬁ )3) u\i‘aé;

[ Dial ] [ Cancel ] ..,\5 )‘J';J'f L;ELJ)‘ JL«] J;LE.A

et 35 e §sealS s s Cawgs WL G ol 51 LS
calsl 3.3 55 HyperTerminal Losw 5,5 Cancel au 8 Clsi b Vb al o 4 ey L5 uS™ b1y o1
il Lo il ole Jaze 5 penlST 0350 b ST sl 1, Walt for Call a8 Call g s 51l Lod Sy

L L 5 palS o3 gn (8 .S Sl OB 5 5 5eelS” HyperTerminal s 1, Dial 4 5 b s 0 47
s 1y il 58 oI5 55 oS FTAT oys Mo 4y ) U520 il 655 03,8 o led Oy J e il
Ol 33 5 5uelS 350 lasls Ol gz il 0 g8 BN 158 ol (S Lo i 5alS p3 50 25t S o 5 o i
Jlasl o a7 glalbo 5 o Ol Sl ol 53 3503 g0 2 1y (o3 S Conlod 5 5olS 3 30 (S g 3l pilod Jiie 457
Loz go 5 il oot &S 4y 5 5alS” 55 oy DL 51 s 5 vy o0 58 40 i s g0 O 5 genlS 3 g0 51 25 200
s s oA

3l S HyperTerminal Lo ;5 1S b 0bs s 5 5slS HyperTerminal ;s bas ax a da 4 opl 5l
SIS (s Ll o Transfer ay § Ol b e 53 .Sl 35 55 ¢ g g0 o) K0 5355 00 05 Ol s
S eyl L6

Y @aw Sleib) 58 Jb gw D59y S ookt
5 5nlS bl gla,l 5l ESGS @ esle glesls o b, 03 S 415, ¢l » s HeyperTerminal Sl s
15 558l &S5 Jsb 53 GUI Slas Sl 1t 1 503 Sia) 457 13 53 diesa bLi I G ol iy sl 1355 00 S
L5« HyperTerminal i sstizal 505 (a8 J 287 5 penlS” S8 4 1y Slg,y K5 L S oalie 5 5ealS” (69,

o3 planil 15587 ol s S 5 nlST 3 48T (gl <SS bl 5 T el

L

[ ]

wuww

mohandesyar.com


http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir

leie

Db L 2 3 b Bl a5 i s 6l ST o Sl Jb o S b BLIIEYL o slgils5 ST

:J}.:v ,,a;w.:' Jf..}j)‘}”

Sy slutad o3l &3 tle Il o DL 51 sle 500 K05 Oy 4 T35 6y S L i Sy 6,55V

aia (5o dzr ag duliesh OL o U, ) 5 e s lgny sl e )8 4 0518 s cedla

?bb;@

?3}‘5“'6‘(’[’.'3“:”)%4?;‘-{Jl{.ﬂ&:{)ﬁ:“ga:\:db)\
S tadae JU o Sy Loy ST L s 1 0l e 455

€358 00 plmil Do) g 4z 4 Jb e Dy Sl esls 3L s

L LS, oumm%%&,%m&pgmb g RS C“b.c 0L 53 YU OVl 5w s aslsl s

c.\_lTu_A 4_5131)34_->?JT.¢,_.~\ Qﬁu:ﬁj)»uiijOS B (JLLJW Q)x%}‘)jﬁgﬁjﬁ/éajjj LSLGJ‘.)}:‘,

o g au b joh s S sl 5o Jb pw B3, (41 3 2 gl s o 0L 1, DOS s C s byl o)l 5,

Vlsual OL{})J Lkob‘bg;_éli‘)bjd\_w)‘aj:d4.{‘}}&1_9).}\.«5)}1\{JQL'JJL)‘JSJ{MJ)A{J:;{JJQ}L&
3,14 5 > s HyperTerminal ;s [SKae ol ol 28 ot s (ol Gt

<9 Qo)éT COM Oy
03F8-03FF com1
02F8-02FF COM2
03E8-03EF COM3
02E8-02EF COM4

Jbw e Sl

55 5 5malS Jb o Sy g (Cnd S e gazms &S5 SIH1s ST (600 oy s e

‘_;\_@;L;gauagbua.:..p;'a‘_;uw)ﬁ}_:sj;}s;mlf‘_;,\plc,swdliﬂ‘_;l@)ﬁ.x:slj:@)',.u_,);

Device Mana

Fle Action View Help

B S R A =na

= B UNIVERSI-4C2A45
+ i Computer

#1 < Disk drives Communications Port (COM1) Properties 4.3
+ @ Display adapters —
* 5 DVD/CD-ROM drives General | Port Settings | Driver | Detads | Resources
+1 & Floppy disk controllers

13 Floppy disk drives 3 Commurications Port (COM1)
+ & IoE ATAJATAPI controllers
¥ > Keyboards
41 ™) Mice and other pointing devices Resouce setings

R Modems Resouce type  Selting

3 Horkee WNI/0 Range  03FB- O3
+ BB Network adapters WiRo o
= o Ports (COM&LPT)

o Communications Port (COM2)
o ECP Printer Port (LPT1)
= 4 Processors
# @, Sound, video and game controllers
| <e» Storage volumes Use automatic settings
# 5 System devices
# &g Universal Serial Bus controllers Conflicting device list
No conflicts.
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0040:0004 — 0040:0005 COM3
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#include <STDIO.H>
#include <DOS.H>
void main () {

.MJ@&&J‘)@U&c)ﬁ}AQ)ngﬁiv»&Q)y)JJCOMlC))x

unsigned int far *fptr;

fptr

= (unsigned int far *)
if (*fptr > 0)

0x00000400;

printf ("COM1 I/O base address = %X", *fptr);

else
printf ("COM1 not found");
}
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AH =04
AL = 00H (a8 5)c O1H (a8 55 O 50)

DX = &4 o,ks (COM1 =0, COM2=1,....)

BH = 00H (0515 054, O1H (55 051 5), 02H (=55 0515) ,03H Gl 5,5 0515) , 04H =55 051 5)
Gkl

BL = 00H (s 5 <o V) ,0L1H (2 0 4elS” (gl 5 s 1/0), 02H 1 5 55 b aadS™ (6l g oo )
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CH = 00H (_ss0 4adS), 01H (s # 4adS), 02H (s V 4adS), O3H ( sw A 4alS)

CL =00H (110 bps), 01 (150 bps), 02 (300 bps), 03 (600 bps), 04 (1200 bps), 05 (2400 bps),
06 (4800 bps), 07 (9600 bps), 08 (19200 bps)
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void InitialSerialPort (void) {
asm {

mov ah, 04h
mov al,00h
mov bh,00h // No Parity
mov bl,00h // 1 Stop Bit
mov ch,03nh // 8 bit data
mov cl,07h // 9600 bps
mov dx,00h // port COM1
int 14h
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#include <STDIO.H>

#include <CONIO.H>
#include <STDLIB.H>

void InitialSerialPort (void) {
asm {
mov ah,04h
mov al,00h
mov bh, 00h
mov bl,00h
mov ch, 03h
mov cl,07h // 9600 bps
mov dx, 00h
int 14h
}
}
void main (void) {
unsigned char data = 0;
InitialSerialPort();
while (!'kbhit()) {
outportb (0x3F8,data) ;
delay (500) ;
if (data == 255)
data = 0;
else
data++;
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int RecvData () { LJﬁ‘F‘lél-hwf)VcUL;ﬁ)v\:..fg"_,ja\/o)l.@.&ul.gﬂ
unsigned char status;
aSQO\{f h,03n slosls LT Coils Olg oo AH SV oy)led & gy p b
T;’Z fj}'lOOh 03,5 by (glosls Jbw Sy Jf\ S L Sl ok b ys
) mov  status,ah cl: g dal g () Oy gee (f.‘;:.“)-’)“é-i‘.'“;:‘.oi‘ b
status = status & 128; . - . . . . -
if (status == 0) return 0; O35 00T Doy 50 53 5 S (o oy 5 1y eals Sib o oy bl
else return 1;
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#include <STDIO.H>
#include <CONIO.H>
#include <STDLIB.H>
void InitialSerialPort (void) {
asm {
mov ah, 04h
mov al,00h
mov bh, 00h
mov bl, 00h
mov ch, 03h
mov cl,07h // 9600 bps
mov dx, 00h
int 14h
}
}
int RecvData () {
unsigned char status;
asm {
mov ah, 03h
mov dx, 00h
int 14h
mov status, ah

}

status = status & 128;
if (status == 0)
return 0;
else

! Analog to Digital Converter
.Aumnu;HoADC<5U>oy;u)jufbingSAgY
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return 1;

}

void main (void) {
unsigned char data;
InitialSerialPort();

while (1) {
while (RecvData () == 0 && !kbhit());
if (kbhit()) exit(0);

data = inportb (0x3F8);
printf (“$X\n”,data) ;
}
S g Al b sl
while (RecvData() == 0 && !kbhit());
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Communications Port (COM1) Properties

| General || Port Settings || Driver || Details | Resources

y Communications Port (COM1)
(_)

iy oyled S 5 5ealS Sl i I 0l 6l S

Resource settings: 45 &w Jg-& 2?3 C_,_w‘ ab‘b f\-@'ﬁ-‘ dtij-w Q)ﬁ' 4%
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(,)J Y P R O SNy g3e s ol Control Panel/System/Computer Name « as>| s L . Lws

A i |y ot 53 ) slers S el
a3 e Ol 1, (ComMpUter2) ol 5 suslS 6,8 05 8 55 IS

System Properties

System Restore Automatic Updates " Remote
General Computer Name | Hardware || Advanced

'T;!]_ Windows uses the following information to identify your computer
- on the network.

Computer description: Computer2 ]
For example: "Kitchen Computer' or "Mary's
Computer"'.

Full computer name: universi-09h53i.

‘Workagroup: UNIVERSITY

Ta use the Network Identification Wizard to join a Network ID
domain and create a local user account, click Network

ID.

To rename this computer or join a domain, click Change.

(ox J[Cconcel | oo |

(o 93 B 13 &I silo (S S (A
A8 5T 1, L8 Control Panel/Network Connection/Create a new connection « assl,» L v

New:Connection Wizard

Network Connection Type
What do you want to do?

(© Connect to the Internet
Connect ta the Internet so you can browse the Web and read email.

(O Connect to the network at my workplace
Connect to a business network [using dial-up of YPN) so you can work from home,
a field office, or anather location.

(O Set up a home or small office network
Connect to an existing home or small office hetwork or set up a new one.

(® Set.up an advanced connection

Connect directly to another computer. using your serial, parallel, or infrared port, or
setup this.computer so that other computers can connect ta it,

[ < Back ][ Next > ][ Cancel

! Host
2 Guest

S bl Kby Y

<y
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Host or Guest?
To connect two computers, your computer must be identified as either a host or a
quest.

WWW.jrasti.ir — ;3w slgs

New Connection Wizard

Advanced Connection Options
‘Which type of connection do you want to set up?

Chaose the role you want for this computer:
O Host
This computer has the information you want to access.

O Guest
This computer is used to access information on the host computer.

Select the connection type you want:

(O Accept incoming connections
Allow other computers to connect to this computer thiough the Intemet. a phone
line, or & direct cable connection,

(® Connect directly to another computer
Connect to another computer sing your serial, parallel, o infrared port

[ <Back J[_Newt> ] [ Cancel ]

[ <Back J[_Mew> ] [ Cancel ]

: Host 4y 3 Ol b (Computer2) Ol 5 gl 5 (551381 £ 5 (S Ky doldl (&
A?SW‘JO‘JJ)KG‘”J:MJC}&“}&L:)|QJ}&_‘

New:Connection Wizard

User Permissions

‘You can specify the users who can connect to this computer.

Connection Device
‘What device do you want to use to make this connection?

Select the check box next to each user who should be allowed a connection to this
computer. Note that other factors; such as a disabled user account; may affect a user's
ability to connect

Users allowed to connect:

Javad
O Q SUPPORT_388945a0 (CN=Microsoft Corporation,L=Redmand,S =\ ashington, |

Remave ][ Properties ]

Devices other than the one you select will not be affected and may be used for other
purposes.

Device for this connection:

Communications Port [COM1) v

ct Parallel (LPT1

[ < Back: ". Next > ][ Cancel

[ < Back ”

Next > I[ Cancel ]

el 4 ) <8 Network CONNECHioNS Ceewd )3 5 Col 4l OLL Ol FseelS sk Sy 05571 ¥

Jigs SIS L Properties Clsl 5 au 5 cpl (555 Sl y <SS Lol 0s 4L INcOming Connections

s o 1y (AL LSS o b 53 55 L &S S alan 1) bl Slasein L1y o can 8 355 (63,

Incoming TCP/IP Properties

Network access

Allaw callers to access my local area network.

TCP/P address assignment
() &ssign TCP/IP addresses automatically using DHCP

() Specify TCP/P addresses
From:
To:

Total: 0

Allow calling computer to specify its own IP address

en;iwo . comput

eneral | Advanced

~ Call preference:

[l Operatar assisted {manual) dial

[ | Disconnect a call i idle for more than l:l ming
Cancel the callif not connected within l:l $ECE

- Data Connection Preferences

Pott speed:

Data Pratocal:

Compression: |

Hardware [

o/ Hoff
Hardiares

Flowy contral:

Coc J (o |

=

&
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2= |ncoming Connections Properties

General || Users | Networking General| Advanced

Network components:

Ihtemnet B [ 3} ~Terminal “Window

=) File and Printer Sharing for Microsoft Networks
@ (oS Packet Scheduler

=t 3 .

Glisntfor MiciosohNetwoiks [ Bring up terminal window after dialing

| Eiring up terminal window before dialing

---Hardwar’e.Sett_ings’--——-- T T

‘ o Data bits: |8 i"-|
Install... | Urinstal | Properties
Ui Parity: | Nohe iV._|
(- Description- .

Transmission Control Protocol/Intemet Protocol. The default Stop bitz: | 1 b |

wide area network: protocol that provides communication | !
across diverse interconnected networks. : I =l
Modulation: | |

:Guest 4y 3 ol b (Computerl) Ologw 5 gaol™ 5 (53131 p 5 (S yw doldl (&
RS PI VI PRGN

New Connection Wizard

Connection Name
‘What is the hame of the other computer you are connecting to?

Type the name of the other computer in the following box..

Computer Name

Computer2

The name you type here will be the name of the connection you are creating.

[ < Back ][ Next > ][ Cancel ]

u\:S rm.; ‘)LUJ‘C}’—V

New ConnectionWizard,

Select a Device
This is the device that will be used to make the connection.

Select a device:

Communications cable between two computers (COM1) e
CommunIGations cable BEUNEEn WG cormpUtErSCOM 1]

Communications Port (COM2)
Direct Parallel (LPT1)

[ < Back " Next > I[ Cancel J

Network s ;> COmputer2 pL L a8 &S ol 4l 0L 55 Ologes i (525 S5 05|
piwee Password , User Name 05,5 5515 5 0T 55 SIS L sl 0k 3l ] Slage e CONNECtioNs

&
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pled S1OT pL L IP o yoT Sleslizul bs oy 5 Juae 0T 4 il 5 (oo cOb a0
St oz 5 LU I Slatetin S o3lizel OT od w318 oS 280 4 wbio
Wl s L5 Properties (s, ¢SS L (sl 0SS B b 55 53 b &S

] Save this user name and password for the follawing users:

Me only

Fomal Jb g D9 b (82 90l Sdoigy

([ comnect ] [ Cancel ] [ Piopetties ] [ Heb ]

gﬁi;\\,&udqub,\p\pswlp\@wJ»L@M(\
a ol 063 g5 [y 1 eealS oo 50l 1 ST Syl K05 i ealS 4y 5 pralS

Qﬁ‘@ﬂ..\_{;t_?thED;me,,}sua;)&i.x?f@v,b,tp\(,s“l;uw&uw(f
A5 S 5 A58 5 S &S0 4 LLED 58 g Ola 3 (S8 Sy g0 4 4L S b &S5 a WL LLED L8

Jf_:g.uwuuﬁl,au,agﬁ.\mQg}»us,\?{@w,\pl(.;,)lp\wJJL:M(V
el Jozte 5 galS Il o Sy IS5 Sen s J ST Sn 65 4 IS e DL 5 g8

S ) iy 55590 S i S e 5 gz &S ST b e 5 g 1S Jals et (£
255 J RS 55l e D)5y ESGS 4 65 Sl Sl il e e b ST US55 el el

G 5 4l &S Glas Jol S L AT o sl &7 48T (b 1l S g ol Plide Jald ot (0
Iy 5 el eSS sl _ted i [ Sisles UST 4 BCD S Jube 405 31 kas iules | amdin Siyles
S I IS 31406y (sl 53 15 (S e ST L &S 2t ) pediidn Kol 5 o oy 50 (5550

G S 4 a8 U506 a5 IUT S5 oS5 4SS b 51l 5 5 RIS fals e (T
Ailal 55, ,lisl =95 S35 L1 5 ol jlde el b Doy b 51 355 o 5 e sl
A2 Ol 5 sunlS

S S 4 a8 U506 a5 JUT S oS 4 ST b i3l 5 5 RIS Jald at (¥
s.x_pu‘_;,,,L:&lr_;,pg.é:t_gl,jL_:J}O_ilj\.x_a.ejo.x_;lfJgﬂo)ﬁ&}jliﬁpsaA:JJ:J:,,},M;\;;
s il cdihate (glge Sopg 4 S emdiin Kioles

301y Al o las B sl o b 50T lS 3 o ol Sl b o Bas LUK 68 s 51 (slasl (A
S sl (gl D aly 53

S Iyl 50 Op3le el b 51 B oS &S b 1 s Sl IS fols et (4

! Seven Segment

UK
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Jd oyl @lo

[1] "The 80x86 IBM PC & Compatible Computers", Muhammed Ali Mazidi and et al,

Prentice Hall,2000.

[2] "PC Interfaces under Windows", Burkhard Kaink and Hans-Joachim Berndt, Elektor

Electronics Publications, 2002.

(Gl ooy Sl 4y p e 25 OlLinl law 5 G sl OleST aer 5 L S (D)
AAF ¢ Lai Slylasl LS uoms ' 5 penlS w5 il slealSans J 2857 5 (31lely JolS J el V]

Sl s 5 Aol 5 300 smate sl M mint (5Ls 5 elS Lgal s 5 a8, LS [F]

VWA (OB = cpp Olag s il

A G5 SlLast ool g 3158 Mol laylte b 5 4l Jeows [8]

VAP dgie a8l sl Sl gL g8 315 b 1 IS (63 0,5 ale i

L
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!a)fv” Elep

Slasie b 0T amlin S o odalin 5 55 [ PCXT iy IBM aid jaals sl Slaseis

NAME (4 PC XT - Model 5160 (*
MANUFACTURER IBM
TYPE Professional Computer
ORIGIN U.S.A.
YEAR 1983
END OF PRODUCTION Unknown

BUILT IN LANGUAGE

Microsoft BASIC

Full-stroke keyboard with numeric keypad and function keys

KEYBOARD 84 or 101 keys
CPU Intel 8088
SPEED 4.77 MHz
COPROCESSOR Socket for a 8087 math co-processor
RAM From 64k to 640k, depending on models
ROM 64 kb
TEXT MODES 80x24/40x24
GRAPHIC MODES CGA modes : 320 x 200 / 640 x 200
COLORS 16
SOUND Tone Generator
/0 PORTS eight internal slots (five 8 bit ISA), RS232c, Centronics

BUILT IN MEDIA

One 5.25" FDD, 360k (3.5" on later models)
10Mb or 20Mb hard-disk

(ON]

MS DOS

POWER SUPPLY

PSU built-in

PERIPHERALS

Numerous IBM and third-parties expansion cards, i.e. the QuadRam
512 KB RAM card

PRICE

$8000 (Complete version with 640 KB RAM, 10 MB HDD, colour
display)

g
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3909 O Yol (SO 59y w9340l g

Jols slaaali (S’ o LIS (Me) Millenium L A L 40 S5 b DOS Jaleptun b o7 (5 5l )
(. 5 Vista XP 2000 (NT) jsds 5 (suba (sbaadnud 53 Ll . disd oo |2l fwys 4 5 500lS slgalS s L Sledlbl
563, ey S slaal s Jole g ol 53 80l Sslite o (53555 a8 53 b b3yl Dbl
O ol g oo lﬁl'&bww.u)s(@jﬁ/dajﬂ LSLG-“‘\f)-’*{L;ﬂfM-’ G‘f"‘“"*j‘)wd‘f
DS oS e @l5T 5 sp80n plnil O e SO Sl 68 e s fale gt ol 03 YU
sy slast 5 Jf| ol b .:ﬁf@ OUT 1y Azdls et 61}3 sl @l NT Gedn 51 L8 L;lAJ.aLov.:“:..,
s Visual CH+ asle jad s ot slgils 5151 (o) o s (3 56353 Sl 50 L Aol s Usls
U ol ol (61 Lle ol 5 fSTL by s (gl 2l 55 dm 4 NT (gla oty 5 53 o(4S” 03l Delphi
o 563,58 e o bawly O gep 4 &S AS oslanal INPOUL32 (gL 5 4LwlS™ L PortTalk asle o laasl 5 51 b
451 Jolo g n 5 T3 ys 1) a8 55 4 (oo 2 Sl 8 Slgals s Kos 0l 4 S o Jos e
.m;dﬁﬁ,tfwa)fwj\b@g}u;

Sk 53 4 03LT (Il a5l edsl has o LS a1 g 350 5l Gl LBy 95 asls s
sz 30 |, PortTalk S\ Blp 5 a0 93 s 53 5 V'f'fd‘ sslazul L5415 3 - g iNpout32.1ib 5 inpout32.dll
0315 1,3 e ws 53 gl g esle (o)l &S Cwl AllowlO.exe CU T Y eSS lyls 4t oo R B
ol ot 15 POMTAIK 45l 51 el b I3l el (o 31 g S (o0 4,2 (55 53555 g )
3 QT)'\ aJL&Sm‘}J.L:TJM ‘}i\édgi).a cb: &1‘ Q.a\.a)!}l{.m.ada rlz,\ B) alf).sdgu..ﬂjzms Ql:la&fc,.&y
..,L:..’I»L;q.:.i:\:wﬁx;@)ﬁ/gsjjjgwlf):@vg\j@3}5-6&4.4\3,3

Sl 4 5 o 9k s S g il by alie (s 4 (5L AT o alsl 3 8 s g ol
S oslizal ()13 DOS Cos (slaaal 4 3L 5 bt o8 J puS slaaals 53 o T 1 sl 5 o

inpout32.dll dilkls”
S3mlS s 263555 a8 s 3l 0lg e OT ol a8 4 &S Sl g 4SS inpout32.dIl
3.8 s 4lis 1 inpout32.1ib 5 inpout32.dil el b http://www.logix4u.net <o le 4 assl o b .5 S sl

s inportb oy b s T 1 eslizal 6 S & odd oy o5 OUE32 5 INP32 (slgals ol 9 PHE
LLs b e W3 45 el C 0L OUtpOTth
L abulS” ol (6855 ol o canlsl 5313 S oslizal S3 s S (slgils ples 3 Ol (oo L™

[’TSLSQ cﬁj&? Visual C++ ,b.:}u BE

' Application Mode
2 Kernel Mode
% Console

A

www.mohandesyar.com


http://www.logix4u.net/
http://mohandesyar.com

109 WWW.jrasti.ir — ,iw) slga

e Ll n asl )it 5 o 55 b BT gl ol 535 asl, ¢S Visual StUAI0 atu <SG 4zl v/
S oslazal al s L Lol 6, Out32 4 Inp32 ol SlAal Console L API L MFC ,,
S S ool 5o, B8 LB 5o

SlbulS LB ol 5 sy Link w4 S Olisl 1, Setting «§ Project s IV
LS aslsl object/library cws 4 1, inpout32.lib

1S w6l (adgl slalazaly 5l da) 555 sl ool hb slasl 4Ty 5 b 55 v

short _stdcall Inp32 (short portaddr) ;
void  stdcall Out32(short portaddr, short datum);

w})b(ﬁ)y%ﬁyDOS MC QL))J%S)‘)&)PXT Q)KQ‘A@)‘&JL&)\MLJ; 44;}»46\]’

S

#include " stdafx.h "
#include < conio.h >
#include < windows.h >

short stdcall Inp32(short portaddr);
void stdcall Out32 (short portaddr, short datum);

void main (void) {
short data = 0x55;
while (!kbhit()) {
Out32 (0x031B , data);
data = ~data;
Sleep (500) ;
}

s g LS eslanl (0378h) ()l 4 o s 31 51031Bh e )sT gl 4 Jf\ Yo Chas i 3 ol s

VRN WAPEY ) l@.:-li 033 M LS J.A;A alf).a oplesls glaal 4 LED

(S Sl S eslinal Sadny Cou K05 slaasl 53 OULB2 5 INP32 wls 51 il sy oot 4

sl 6515 03,5 al,s s Ko 51 535,55 Olgie 4 1y G (slos S AID &S5 s 5 45 g 52 (140

PortTalk l38lp ¢
el s 5l eslizal gl > o6 http:/lwww.beyondlogic.org sle 5 b 51« SAle s !

4 b AN GlBle S ol GO st med S Glp s O @ Saduy Cod laasl g 5o (s A2

. . . . - . é -
Lﬁ‘ﬁ’é‘){ 'Vﬁ)‘“\"gs“\*f‘*‘.NT SLjsds g 55 el 9563559 Sl 55 4 gw s Cusgdme LY

ey (g B AYYAS A YAF (slaokijls s i ablons Lo Illas

* pre processor directives

A
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o 33 63 )18 laael y (gl ol s gone i labloue Lo 53 05l s (slgrdl5 1 eslizal UNT skt
. aee ¥ . w“ T - . g
oSl (5 48 5 TOPL (sl psgie 93wl (o id 0l o350T (0 3 9m s  J55nlS (s 2/ 62505 S8 ) &

sl "(IOPM) 983353 e, 4 e

4 LS'“J:'WJ cb )L@.": 4§ .U)\J S¢r9 o»ﬁj\.ﬁﬁ EFLAGS C)U DL IOPL g:,.;a 92 :IOPL leg.’&g

T 5 . - - . é - - - M . .

Q\ ou\.wu.iju wﬂscldﬁ‘\f&\‘t.ﬂbj;‘w‘;.ijj_g‘dj;yuj&wclaa4;..\*5@:59.“)@}_}}/63})3

. s 5 b . XN é - % 5 . - . we

BEN -\.Aju.a C‘) v a)Lo..w 4 9 cu\.f u.u)b L@AK)J LY GMJ’“WJ L;‘J-f u\ML’ IOPL BENEW™ R CEM)‘ _;-M:f,li

Babge b 5 IS 4 by o
Application Error
e The exception Privileged inztruchion.
_/| [0 0000098) occured in the application at location 0x01 001622,

Click on DK to terminate the application
Click an CAMCEL to debug the application

il Cancel

ol Ly S gw Rwd claw AL LSl adls wmws g S (65458 Lg\.@.h\?)b 4 dal g e ny Slasl 5 a

LT3 e can 6K Ghls b o Ll jads 5o o5 TunT 5 a 106750 4y o pwd S AL
23 BT 5 o gl 1 TSS kS o e 1y 4T3 0T & by e JolS Sledbl 8 ool (TSS)
3555 S 55 4 s el g 8B &S gl TSS a5 e eslinad aid s St
17 0SS 4 o) S5 pelS s 2 65505 o8 55 (FOOYE) YV 516l 8 15l 4 355 e el IOPM o7
Glas &K Lol 3 4y o 2 grwd (Bl (S0 S 4 5,05 5 5 4kl 43 S G (558 g0 A3 y5T o
255 dal s oy g o 45 &y o 2es AL o S 535 n 550y (S sl Lad | slizal
3 (Cudsl o SV Jho b &7 555 o0 SIS &5 (g el g 51 (g s o 93 L3 ONT Sy 5o
Jalo gt ten 5 by Slely (sladaliy g el 53 1)l (slacali s bl o (o ol 0 5 0l 4o e
4 s Sl BT G 5l Sl s s 4 s e |l (T il 4y O m) i e 5o
pls o 5h plaml i o latelyy Lo g bl b s ol 5 il I35 (s 52505 4B
63353 S@AE 55 4 odh |z i e 55 4 Ay SIlely 4l &S5 G b 3l S e (slaaels

! Protected Mode
2 1/O Privileged Level
%1/0 Permission bitMap
* General Protection Error
® Task - Process
® Task State Segment
" Multi-Task
® Input/Output Permission Map
® Privilege Exception
10 perivileged Instruction Violation
' Device Driver
2 Ring 0
-

[ ]

LR
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cam@\}ﬁ-‘)b .LiTJB liT .ASGA SIS ‘J.;':\ a..\.:)‘sﬁ ‘5}.&66 ‘j"‘ Ls?-)jﬁ-/&)})} )P)&J@&A
Lol psmws (gl O35 Cote Dy 53 T3 b3Sl ) (g A 63900 a5 & s Gl p Y e
WQT“Q}@)JJMLJJQTTSS)QLM‘?)JﬁwﬁwJO)\:-lﬁch)yd\jf)bMM‘?

?,;5-l{@‘c.&.&ab‘bﬁ.’)}ﬁ@3}/6))})olf)bé\{wj‘;»aoj\a-‘li.‘dbﬁ@

a0l & i g sl s 305 3y da 4 NT (slajo s 53 alls 4 o s [Sie o (sl ol 5
.Msﬁzw@;@b@bﬂ@wdwﬁ;@w;ﬁu.u,,,am\ﬁtja.pcbﬁ,“f@\a,wjjm\ob
4l 7 5 ot el (IOCTL) (5 5/ 63505 JAS @\,:ai,.f@)u\a\) al s )8 asl o Sl Jsls
Bl b o 56599 Ol gws gl 2l g SISl

b s Sl p3Y Slasme B ol 0T 5 TSS s @l @ (g ts (2 a2 2ol S5 o,
sl 8 das o 1y Ol ol L 4 Lel cons colin Olkiz ol ol 35 0315 ol OT & aseie slgals s
(a3 o i |y g s (S e 45 sl S0 SSUS @ g 5 ok Ok |y Llech i (DOS Coms Se) 6 51 a8
(das o (abu\ 1) 5 et 555 g0 ow) 5 aals] 53 ST AllOWIO.EXE sl ) ST | o) day & NT (glaj gy 9 s

IOCTL mls &S5 5l pa alonily Sloj i 51 (s eT,ISG & il 5 oo POITAIK sle 51l (slacal 51 olia
(355 o pebin 4y dn pelan 51l o i3l 05k n Ll (s 5 o8 55 5 pig b 34,5 o8 3 5l 0Ll ol
b SNl oy o 35 4 35 45T laaal g (5255 53 b g ol 433,53k e pelas @ skoes 5 47121 ) 0

s 15 ke 1y Slej Sl clijls s 263505 Wl ys

AllowlO.exe 4ol y

a5 4 (oo V8 slaasl ) NT 1 LS lajsuns L DOS 3 8 olaael il oo sl ool ¢SS w
53 DOS ol 5 b 55y 20 V8 (cbaasl .S 1>l dw & NT (6ot s 55 S Oy |y Llazils s 2w
Sllas (5lre bl ish o Ll (A5 oo Jos 53 55 ) '(Gilomn rile 0SS & s NT (glajsuss
ol oile ST das o gl (s 5535058 (S e Er S e LT e S ey s 20005
i s s 83555 Dlas Al 5 5165555 4 53 4 (o ius 1 23 Sz s1ols (VDM) DOS
AS o Joe g Sl Sl L35 53 S

LS sl | O 1y AnT 3 Bl 1 auT 5 (D) slelis oyled b ldnl ¢ 40T 5 ¢S IOPM i (sl
plowit 15 LIS cal W5 o (S (53,15 4l A8 35 SIlely sl 4 1 OT (plolid o)l il 5 0 Sl 4,
,”;Ji.:.‘”,ufm,\u@\)QT_ﬁuuo,u}xﬁ\ﬁ\,\;ﬁT}aQQT‘saﬂw‘;ﬁibumuﬂus,\M

..\A:LsoQU*J\)LgAL?JJAfwj:u:&bjﬁwsqu\&\f

! Virtual Machines
2 Virtual DOS Machine

w230 sed o o Lxisl yo &S coul Callback (sl SaSS 5l ool 550 ol v
o dad ‘

[ ]

\G‘ 'L/\
0.%
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Kemel Mode Drivel | User Made Applicatian
Ring 0 ! Ring 3

( User Executes Program )

Create Process

|

I

aCTY
Convert Process|D to ! Call | Send ProcessiD to
Fointerto Process [ Drevice Driver

'

Copy Mew IOFM ta
TSS of Process

i

Adjust [OP M
Offset Painter

Uzer Drefined
Frocess Stars
Funning

Frocesz v now has exclusive
access to Hardware

b S @ (ot b g e 4 NT (slajsitiy s Cond 487 (gl ) o5 (i ¥Y 4ol &K (sl ! o7 (o8n
42 4 10CTL &b G S w5 add bl AT 3 Slelis o )led 355 s 51T CreateProcess()  setaes
g oo ! llel

L5801l NTVDM) NT ;i 5 DOS (gilee uiile S 5 L)1 unT 3 05kt DOS Coi (slaaals
NT jsdus 53> DOS Cov wsly ¢ o5 o .coal DOS (giluans sl oddcbli= N VY
3,8 35 4 HNTVDM Glulis o jlad o3 5d oo Sl 3

& s S 5 bl [ anT b 4 Soylal el [ T p plels osled Slailely aaliy 8 oK

"LSLS“ Cw‘ OTJJ fy (IOPM) @jﬁ/dbjjj

Ll 5 DOS o TeStPOrt.exe pb 4 lasl ; 1S 55 ¢l ool sl AllOWIO.EXE 4l 55 51 oslind
‘)J,’.j J’-‘JA G| objjﬁ-jdgi.nA{NTj)v\%j)J Q}f‘jab;@)KO?)?Sh D)LQ.«:-"L:‘_S)"‘}A a\fjbb.%éf
S JLs

A8 SLE 5L 4 5 ,kls hittp://beyondlogic.org <.l 3 1, PortTalk Sl Pl s s V

Sl (g5Iloly aol s ¢ b sl ST ST 5 e s System32\Driver «-Ls s |, PortTalk.sys Lk v
258l o Sy syl mlaw 53 L &S

355 plasil 59 5 (6 5 SRSl LS| 11, porttalk.reg 4l

S gy ade 5 gl 1) 5 s

S S (C\MYPTOJect o) 305 13 0baal 5 ol ol o6 45 (5 o 53 |, AlloWIO.EXE ol 1 16

D N N NN

S ol 5 Do Ty o aslg g G s 4 5 b 50 5 s DOS Lams 55
C:\MyProject\> AllowlO.exe TestPort.exe 0x0378
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@3de S oo 13 Bl 65lsm o83 b IS s sl 05y 5 0ds L Lok anliy ¢y g2ns ol (511 L
s H N sae 1 JS Sl s ¢S o adeiio |y 3L 350 6leal s e3guoms 545 0 S5 ysmms blis &
Lg\q-q;\.:)jT@r.a\JébN+8lsNJ»).sTo:}.\:u):L@,alf);qw,:u:A”OWIO.exe 4l ¢ Lyl gmws
.Ml{w‘swﬁws@3}/&;3”‘5@\?}:m45Jj\jdob..{:»uUﬁc.\:So:Lé.:wuaj\cﬁ:)fa\f).suu)ﬂ
355 o3l 3Us s JolST oyl e sl ol 31 48T Bl e L L
Skl &S 5,05 5 5 porttalk.sys jldlely asb s )l ngii; a=. PortTalk «i 4 3l checked axli s
debug Sledbl i eslizul 4 bl ST 3,05 (65 0mb Com Lol 53 Bl puen 4 5 Sl aigs 0T 3 debug
ol 3 eoyls 13 PortTalk 4y Lol 45Ls 53 a5 (g5llely 4ol 5 (sl 4 il 5 o Lt (o 5 30 5y o ASLe)

S dalie | lie sla )l Ble 5 0SS 4y 1, dEbUG (slgalasy il oo SISl b S o5zl 4sl

39w g oo (sl » o PortTalk 31 oslaw!

V.A\J,é Iy 9,71 839,9 el s 4 > el gl =1l C)N Sl AllowlO.exe 4, Sl b
g_,.wL.a c.\*ﬁ}s@j,%,wé%wqﬂ)KS&umuﬂﬁ oalatnl LS‘J-’OTL;'\}"‘}°}::‘ Lﬂ‘k})jT@

G5 b S oo 611 T & el Sl s slamtl 4 g B yae |, PortTalk il 5 atsw wl 5 calsl s
ol 5l el 4 Al e o sl s 0T 05,57 Jels 5 (PortTalk.h Se) "an T e |6 e s oy ol
windows.h s winioctl.h glasT w o5 o S oslinl 9 5 (63555 SerlS y0 4 g s Sl o
ASS el p PortTalkeh auT w55 1) LT 05,87 Jals S o oslizul

s r\:u\ PortTalk.h -\..iT,w BE) b J‘.’.) u..o.)w

#define PORTTALK_TYPE 40000 /* 32768-65535 are reserved for customers */

/l The IOCTL function codes from 0x800 to OxFFF are for customer use.

#define IOCTL_IOPM_RESTRICT_ALL_ACCESS\
CTL_CODE(PORTTALK_TYPE,0x900,METHOD_BUFFERED, FILE_ANY_ACCESS)

#define IOCTL_IOPM_ALLOW_EXCUSIVE_ACCESS\\
CTL_CODE(PORTTALK_TYPE, 0x901, METHOD_BUFFERED, FILE_ANY_ACCESS)

#define IOCTL_SET_IOPM \
CTL_CODE(PORTTALK_TYPE, 0x902, METHOD_BUFFERED, FILE_ANY_ACCESS)

#define IOCTL_ENABLE_IOPM_ON_PROCESSID \
CTL_CODE(PORTTALK_TYPE, 0x903, METHOD_BUFFERED, FILE_ANY_ACCESS)

#define IOCTL_READ_PORT_UCHAR\\
CTL_CODE(PORTTALK_TYPE, 0x904, METHOD_BUFFERED, FILE_ANY_ACCESS)

el 05l 118 http://www.sysinternals.com <ol 51 a5 System Internals DebugView l58ls 5 aisls |
® Header

A

[

| .

IRL/A

www.mohandesyar.com


http://www.sysinternals.com/
http://mohandesyar.com

5Y39330(5 buwlg ¢slaylas sl - WWW.jrasti.ir 191e

#define IOCTL_WRITE_PORT_UCHAR\
CTL_CODE(PORTTALK_TYPE, 0x905, METHOD_BUFFERED, FILE_ANY_ACCESS)

HANDLE PortTalk_Handle; /* Handle for PortTalk Driver */

3 g n 030zl o 55 4w s (s, POMtTalk_Handle 's ,Keus |
ALLOWIO I eslazul (sl )Iu &S (glogud 4 . AiL ol s PortTalk luslel, Sl Ll O sl s

.@G\?\;PortTalk 6)‘4;‘0\))&.@6‘]; Jj>- MLJ.: LS‘J.’IJ‘)J ‘)ﬁ) c\j)J?SJa&Mob‘b Cf;l

void InstallPortTalkDriver (void)
{
SC_HANDLE SchSCManager;
SC_HANDLE schService;

DWORD err;
CHAR DriverFileName[80];
/*
Get Current Directory. Assumes PortTalk.SYS driver is in this directory. Doesn't
detect if file exists, nor if file is on removable media - if this is the case then

when windows next boots, the driver will fail to load and a error entry is made in
the event viewer to reflect this.

Get System Directory. This should be something 1like c:\windows\system32 or
c:\winnt\system32 with a Maximum Character lenght of 20. As we have a buffer of 80
bytes and a string of 24 bytes to append, we can go for a max of 55 bytes.

*/

if (!GetSystemDirectory(DriverFileName, 55)) {
printf ("PortTalk: Failed to get System Directory.");
printf ("Is System Directory Path > 55 Characters?\n");
printf ("PortTalk: Please manually copy driver to your");
printf ("system32/driver directory.\n");

/* Append our Driver Name */
lstrcat (DriverFileName, "\\Drivers\\PortTalk.sys") ;
printf ("PortTalk: Copying driver to %$s\n",DriverFileName) ;

/* Copy Driver to System32/drivers directory.
This fails if the file doesn't exist. */

if (!CopyFile("PortTalk.sys", DriverFileName, FALSE)) {
printf ("PortTalk: Failed to copy driver to");
printf ("%$s\n",DriverFileName) ;
printf ("PortTalk: Please manually copy driver to your");
printf ("system32/driver directory.\n");

}

/* Open Handle to Service Control Manager */

SchSCManager = OpenSCManager (
NULL, /*machine (NULL == local)*/
NULL, /*database (NULL == default) */
SC_MANAGER ALL ACCESS);/*access required*/

/*

Create Service/Driver - This adds the appropriate registry keys in
HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Services - It doesn't care 1if the
driver exists, or if the path is correct.

*/

schService = CreateService (
SchSCManager, /* SCManager database */
! Handle

&
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"PortTalk",/* name of service */
"PortTalk",/* name to display */
SERVICE_ALL_ACCESS,/* desired access */
SERVICE_KERNEL_DRIVER,/* service type */
SERVICE DEMAND START,/* start type */
SERVICE ERROR_NORMAL, /* error control type */
"System32\\Drivers\\PortTalk.sys",
/* service's binary */
NULL, /* no load ordering group */
NULL, /* no tag identifier */
NULL, /* no dependencies */

NULL, /* LocalSystem account */
NULL/* no password */);

if (schService == NULL) {
err = GetLastError():;
if (err == ERROR SERVICE EXISTS) {
printf ("PortTalk: Driver already exists.");

printf ("No action taken.\n");

}

else {
printf ("PortTalk: Unknown error while creating");
printf ("Service.\n");

}
else
printf ("PortTalk: Driver successfully installed.\n");

/* Close Handle to Service Control Manager */
CloseServiceHandle (schService);

}

//***************************************************************

unsigned char StartPortTalkDriver (void)
{

SC_HANDLE SchSCManager;

SC_HANDLE schService;

BOOL ret;

DWORD err;

/* Open Handle to Service Control Manager */
SchSCManager = OpenSCManager (
NULL, /* machine (NULL == local)*/
NULL, /*database (NULL == default)*/
SC_MANAGER ALL ACCESS);/* access required */

if (SchSCManager == NULL)
if (GetLastError () == ERROR _ACCESS DENIED) ({
/*
We do not have enough rights to open the SCM, therefore w
user with only user rights.
*/
printf ("PortTalk: You do not have rights to access");
printf ("the Service Control Manager and\n");
printf ("PortTalk: the PortTalk driver is not installed");
printf ("or started. Please ask \n");
printf ("PortTalk: your administrator to install the driver");
printf ("on your behalf.\n");
return (0) ;

}

do {
/* Open a Handle to the PortTalk Service Database */
schService = OpenService (
SchSCManager, /* handle to service control manager database */
"PortTalk", /*pointer to name of service to start */
SERVICE ALL ACCESS);

WWW.jrasti.ir — ;3w slgs
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/* type of access to service */

if (schService == NULL)
switch (GetLastError()) {
case ERROR ACCESS DENIED:
printf ("PortTalk: You do not have rights ");
printf ("to the PortTalk service database\n");
return (0) ;
case ERROR INVALID NAME:
printf ("PortTalk: The specified service name ");
printf ("is invalid.\n");
return (0) ;
case ERROR SERVICE DOES NOT EXIST:
printf ("PortTalk: The PortTalk driver does");
printf ("not exist. Installing driver.\n");
printf ("PortTalk: This can take up to 30 seconds");
(

printf ("on some machines . .\n");
InstallPortTalkDriver () ;
break;
}
} while (schService == NULL);

/%
Start the PortTalk Driver. Errors will occur here 1if PortTalk.SYS file doesn't
exist

*/
ret = StartService (schService,/* service identifier */
0, /* number of arguments */
NULL); /* pointer to arguments */
if (ret)
printf ("PortTalk: The PortTalk driver has been successfully started.\n");
else {
err = GetLastError();
if (err == ERROR SERVICE ALREADY RUNNING)
printf ("PortTalk: The PortTalk driver is already running.\n");
else {

printf ("PortTalk: Unknown error while starting PortTalk");
printf ("driver service.\n");
printf ("PortTalk: Does PortTalk.SYS exist in your");
printf ("\\System32\\Drivers Directory?\n");
return(0) ;
}
}

/* Close handle to Service Control Manager */
CloseServiceHandle (schService);
return (TRUE) ;

= 9551853959 o 38 U8 ¢ 3b (sl » OpenPortTalk &b

unsigned char OpenPortTalk (void)
{
/* Open PortTalk Driver. If we cannot open it, try installing and starting it */
PortTalk Handle = CreateFile ("\\\\.\\PortTalk",
GENERIC READ,
0,
NULL,
OPEN_EXISTING,
FILE ATTRIBUTE NORMAL,

NULL) ;
if(PortTalk_Handl == INVALID_HANDLE_VALUE) {
/* Start or Install PortTalk Driver */

StartPortTalkDriver () ;
/* Then try to open once more, before failing */

&
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}

PortTalk Handle =

WWW.jrasti.ir — ;3w slgs

CreateFile ("\\\\.\\PortTalk",

GENERIC READ,

0,

NULL,

OPEN EXISTING,
FILE ATTRIBUTE NORMAL,
NULL) ;

if(PortTalk_Handle == INVALID HANDLE VALUE) {
printf ("PortTalk: Couldn't access PortTalk Driver,");
printf ("Please ensure driver is loaded.\n\n");

return -1;
}
else
return 1;

else
return 1;

}

J‘J';J" d:..n)) 4 LL;)\ g;".’.‘ Qut? .u;.w‘ ol onlarnl alf‘)) La .bl...?)l QJ; ).le Lg\j’ Cl’eateF”e M CU )\

2sd o 5T o855 L byl ol p 2 Tsdes 5 okl .z 5lulely lul StartPortTalkDriver b S w05 g

== 9551855959 ol 30 vy (Sl ClosePortTalk &b

void ClosePortTalk (void)

{

}

CloseHandle (PortTalk Handle) ;

fokﬁﬂ oslaw! J'.’..) c\f )‘ JQLJJ‘UZM‘_Q‘J:

5 len ST Ly 8 (o gos O, 50 4 PortTalk.h AT LG s 1, PortTalk_Handle o ,Sews 45 4 a5

void outportb (unsigned short PortAddress,

{

STl A LU w5 L (s MR b il D) s 4 e (51 Bl s

=95 o 3 H8 yibed (Sl g outportb b

unsigned int error;

DWORD BytesReturned;
unsigned char Buffer[3];
unsigned short * pBuffer;

unsigned char byte)

pBuffer = (unsigned short *)&Buffer[0];

*pBuffer = PortAddress;

Buffer[2] = byte;

error = DevicelIoControl (PortTalk Handle,
IOCTL WRITE PORT UCHAR,
&Buffer,
3,
NULL,
0,
&BytesReturned,
NULL) ;

if ('error) {

printf ("Error occured during outportb while talking to

printf ("driver %d\n",GetLastError());
}

PortTalk") ;

L
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unsigned char inportb (unsigned short PortAddress)

{

}

}

unsigned int error;

DWORD BytesReturned;

unsigned char Buffer([3];

unsigned short * pBuffer;

pBuffer = (unsigned short *)&Buffer;
*pBuffer = PortAddress;

error = DeviceIoControl(PortTalkiHandle,
IOCTL READ PORT UCHAR,
&Buffer,
2,
&Buffer,
1,
&BytesReturned,
NULL) ;

if ('error) {
printf ("Error occured during inportb while talking to PortTalk");

printf ("driver %d\n",GetLastError());

return (Buffer([0]);

Seasly mh g bl S1dlodd e g J S Lo slaasl Sl oslinel (53 L G ml g i oo 457 shailen

LS 5 4o (MessageBox S) st s AL, (Printf Yee) J gucS” o ol g2 Ll oh e 9 g S

A 1 25 4l oS (or e 5L L (A XT DL 4 Sledbl dlayl 4l

#include "stdafx.h"
#include "PortTalk.h"
#include <conio.h>
#include <windows.h>

int main(int argc, char* argv[])

{

unsigned char data = 0x55;
OpenPortTalk () ;
while (!'kbhit ()) {
outportb (0x031B, data);
data = ~data;
Sleep (500) ;
}
ClosePortTalk() ;

return 0;

Jbw oo b bliy
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L s 5 5o as plal 1) 5 50 Sl o7 s 500 (ol ki S3VL 55 &8 Jlasl 1 pliS ol
5 Okl ¢l CreateFile ch‘olf‘)J 05,5 3L &l ash 0 3555 b Soyso 4 a5 65958 sl s
355 o 03lizul CloseFile b 0T opms s s WriteFile s ReadFile Myl as s a s

PLsl sl 55 5 s 52 COMPOILN o6 4 45T L6 GG a1y 358 p wyp aalsl H3 8 g
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HANDLE hComm;

43,8 a5l o3lial 3 ) g0 (sihay wl 5 53 oS ol iS55 50 o855 4y (g 2 (51 sl Sws RCOMM i
Wil el 55 B late pb 1y 0 Sis ol Ol o Soke

Jb g ol 50 Hogis &b

BOOL OpenPort (char *Port)

{
char portname[20];
strcpy (portname," //./");
strcat (portname, Port) ;

hComm = CreateFile (portname,
GENERIC READ | GENERIC WRITE,

0,
0,
OPEN_EXISTING,
0,
0);
if (hComm == INVALID HANDLE VALUE) {

printf ("\nCreateFile Error Code = %d”, GetLastError());
return FALSE;

else

return TRUE;
}

o) 3555 ol wl FALSE &5 nl b 55 s TRUE &b cpl (s 5 358 5L (s & o5, B
03528 1, COML +& 5 OpenPort("COM1"); &) s 4 o6 Sl e (el i3 g I oS s ebept

! Time-outs
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G @l o S1asb s FALSE &5 ol ot 55 s TRUE S go &) po 53 5 )5 ihin (25 5
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P55 03,5 5 6l & was e 5,5 2Ka (ERROR_FILE_NOT_FOUND) ¥ oled (sllas x
CreateFile nb b 5 4ili > go @tur 53 COMB o8 55 31 Mok o 3.9 30 s 53 o 355 350
5 g oS s ol ediST5L 1 0T ST n
W oS S 2 28 s 055 5L sl S ((ERROR_ACCESS_DENIED) 0 ojled (sl x
s e i sl o 5L (6 K05 sl o g
o w5 5L 3o se o8 55 05,5 5L 53 §1 ((ERROR_INVALID_HANDLE) 1 oyl slas x
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BOOL ConfigurePort (DWORD BaudRate, BYTE ByteSize,
DWORD fParity, BYTE Parity, BYTE StopBits)
{
BOOL RetValue;
DCB m dcb;

RetValue = GetCommState (hComm, &m dcb);
if (RetValue == FALSE)
{
printf ("\nGetCommState Error Code = %d”, GetLastError());
CloseHandle (hComm) ;
return FALSE;
}
m_dcb.BaudRate =BaudRate;
m dcb.ByteSize = ByteSize;
m dcb.Parity =Parity ;
m dcb.StopBits =StopBits;
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m_dcb.fBinary=TRUE;

m _dcb.fDsrSensitivity=FALSE;

m dcb.fParity=fParity;
m_dcb.fOutX=FALSE;

m_dcb.fInX= FALSE;

m_dcb.fNull= FALSE;
m_dcb.fAbortOnError=TRUE;
m_dcb.fOutxCtsFlow=FALSE;
m_dcb.fOutxDsrFlow= FALSE;
m_dcb.fDtrControl=DTR CONTROL DISABLE;
m dcb.fDsrSensitivity= FALSE;
m_dcb.fRtsControl=RTS CONTROL DISABLE;
m_dcb.fOutxCtsFlow= FALSE;
m_dcb.fOutxCtsFlow= FALSE;

RetValue = SetCommState (hComm, &m dcb);
if (RetValue == FALSE)
{
printf ("\nSetCommState Error Code = %d”, GetLastError());
CloseHandle (hComm) ;
return FALSE;

}
return TRUE;

}
pU 4 (6 it .5 5 o 03Ul OT 51l L5l 6y S (512 87 0k iy 5 DCB o (g5l ekt 5 )
S e S S Sl e @y I GetCommState b .05 o a5 DCB jktle ¢4 5l m_dcb
PR Slasie Lis gl I8 ol S oo M_dCh i 5 1 el S3 0T o, Seus 8 a6 s
ol e sladls Wl i sy 50 o8 53 s Sy (sl 08T ol ke ot T i @ ble &5 2B s
gimPMA{L@;T@w).\;ﬁfwP4{,u\,:@s‘sﬁuﬁjuuga\c,;.mfdmlm\,m_dcb
I, m_dcb ,s. e A ler 4" ConfigurePort &b 2005 bl sler 4 LS bl 5o Sl 5 e MSDN
SBIEP LS oo o235l

b Glae b oo e pl 38 0l 15 JU e BLil e 015 0 melik op) ¢K6S7 4 BaudRate yulyly v/
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S A5 le 5 genlST b o 53 (51 me pslie ST a3 ,laie CBR_9600 L 9600 i, 1,

CBR_110, CBR_300, CBR_600, CBR_1200, CBR_2400, CBR_4800, CBR_9600,
CBR_14400, CBR_19200, CBR_38400, CBR_56000, CBR_57600, CBR_115200,
CBR_128000, CBR_256000

AGF 5 Llg oo aS das o 0L |y SeMbl an 3 osls slgmy sl ulyly ool iByteSize gyl v
sl
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ONESTOPBIT, ONESSTOPBITS, TWOSTOPBITS
Ol @ .S o enlizal o313 OL > J 287 4l ewslSe 1 ConfigurePort ob S a5 ege S5 w
Sl plosil b ez o313 Ol J 557 4 e 148" a3 J 5571, XONIXOFF & 5 RTSICTS & ¢ K
eas plowil 1) LS Ll o M_deb e s (gladls 55 o 4 Blsun 5o,
3307 0, 8eus & a8 )5 41y ke ox) SetCommState b &S @ am_deb e (slaals (a5 1 ey
.V?Asuf S mxﬁﬂ;fs(zu
1wl 5 &y se 4 ConfigurePort ol Sl
ConfigurePort (CBR 9600, 8, TRUE, EVENPARITY , ONESTOPBIT )
b plal B8 S S5 5 25 3l enls Sy A el 53 S 480 e bl o8 s s S
4 g S ib TRUE ab (g5 5187 oslinal (6 S e 51l 35 dU o s bl o
Sl 0l rl:u‘ >
Sh) Olas>o s
Jiles P‘J“ COMMTIMEQUTS ¢ 4 s kL SetCommTimeouts 3 GetCommTimeouts o5

as o plail 1 59y g (g $aal 53 by BLSSI Sl
BOOL SetCommunicationTimeouts (DWORD ReadIntervalTimeout,
DWORD ReadTotalTimeoutMultiplier,
DWORD ReadTotalTimeoutConstant,
DWORD WriteTotalTimeoutMultiplier,
DWORD WriteTotalTimeoutConstant)

BOOL RetValue;
COMMTIMEOUTS m CommTimeouts;

RetValue = GetCommTimeouts (hComm, &m CommTimeouts) ;
if (RetValue == FALSE) {
printf ("\nGetCommTimeouts Error Code = %d”, GetLastError()):;

CloseHandle (hComm) ;
return FALSE;
}

m_CommTimeouts.ReadIntervalTimeout =ReadIntervalTimeout;
m_CommTimeouts.ReadTotalTimeoutConstant=
ReadTotalTimeoutConstant;
m_ CommTimeouts.ReadTotalTimeoutMultiplier=
ReadTotalTimeoutMultiplier;
m_ CommTimeouts.WriteTotalTimeoutConstant=
WriteTotalTimeoutConstant;
m CommTimeouts.WriteTotalTimeoutMultiplier=
WriteTotalTimeoutMultiplier;

RetValue = SetCommTimeouts (hComm, &m CommTimeouts) ;
if (RetValue == FALSE)
{
printf ("\nSetCommTimeouts Error Code = %d4d”, GetLastError());

CloseHandle (hComm) ;
return FALSE;

}
return TRUE;
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BOOL WriteByte (BYTE bybyte)
{
DWORD iBytesWritten=0;
BOOL RetValue;

RetValue = WriteFile (hComm, &bybyte, 1, &iBytesWritten, NULL) ;

if (RetValue == FALSE) {
printf ("\nWriteByte Error Code = %d",GetLastError());
return FALSE;

}

else
return TRUE;
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}
Sl AL il a4 Soylal pss el i sy o8 s o Saws gl el s 4 5 55 WriteFile
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BOOL RecvData (void)
{

DWORD dwErrorFlags;
COMSTAT ComStat;
BOOL RetValue;

RetValue = ClearCommError (hComm, &dwErrorFlags, &ComStat) ;
if (RetValue == FALSE) {
printf ("\nClearCommError Error Code = %d”, GetLastError());

return FALSE;
}

if (ComStat.cbInQue == 0)
return FALSE;
else
return TRUE;
}

54 ComStat e .S 46K 1y abaws &G byl Slaasein Ll 5 o skus 4> COMSTAT s L
Lyl sy 5 alizee SNl 0T ladld 5 548 o a3,l4ae ClearCommError B bedd o 65
il 5> o el lenl S (sl Wb ol les S eslizul COINQUE s 51 e o™ S o ()14 1y Il
Wl o okl 5 REAAFilE mb S8 4 520 Lol o

0231 20 I o855 51 DM Ol w6 4 Jl

BOOL ReadByte (BYTE *resp)
{

BYTE rx;

*resp = 0;

BOOL RetValue;

DWORD dwBytesRead = 0;
-"‘
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RetValue = ReadFile (hComm, &rx, 1, &dwBytesRead, NULL);

if (RetValue == TRUE)
{
if (dwBytesRead == 1)
{
*resp = rx;

return TRUE;
}

}
printf ("\nReadByte Error Code = %d",GetLastError());

return FALSE;
}

[, o7 ReadByte &b ¢SS @ (ks falae ST a5 I RecvData ob S 4 KT G

J:A‘)li u\..gdﬂ azu.'.'.w‘ clf).b )\ C)LD)Ua‘ &;JLLJJ Lg‘j’ (ReadF”e) Jf.b Qu\.:‘? cU )‘ GJ.; u\..:l.a CU U‘-{‘ r.:a‘f@
3L G il 0T SMie S148 das oo 0Ls G5 wb sl 5 1y (3L slenls sluws ReadFile wb o)l
TRUE@)J:"-.bﬁf@)ljobmn\a)}»w)?ﬂ}GUrj_sj:al)b’)_sdeéﬁﬁl{)aﬁale.)aéi\{&&

) e &\.}.)3 Coee ok OlES

Jb o 06753 (e
:;,\;{@\)vﬁu,\ofﬁﬁ;@u
void ClosePort ()
{ BOOL RetValue;
RetValue = CloseHandle (hComm) ;

if (RetValue == FALSE)
printf ("\nReadByte Error Code = %d",GetLastError());

}
d‘f (JS sl (’7‘5&5‘ oslizul LgT I (gl glaasl 45 5 i ComPort.h (al} PR BT PE Pt c\}?
Al o en Sy s S Slaaal g 255 4 il B ot i g JpeiS e slanali Sl slinl 33 L G b
A8 5 4o (MessageBox See) ks 5 A (printf Sz.) J S Ao Sl grws
So0t 9 e 5 1S e b glaasl s T Sl eslinul ST ol WIS &K Oy @ gl5 ol s e el
o 32 plig 50§14 bl 15 or 5 APLUMFC oy sl 6507 4081 ool 6T 035

F ol JU g o750 4 BodId Jloyl 31 Jbo
5 AS ks 3 eslS o8 ys 1 (s Ky prad L) b Doy s 4 1y Dledbl o8 (I 2875 Ko S Slie) Ll
bl S e LED e a5 S o5 sl 1 tos ialai 5 S slen 31 S 65
J.:.sav\ALJ.aLALED ngjuj\_,:.ac))ymb\a Ujﬂ..aé\v\.ﬁ\ul)m
#include "stdafx.h"
#include <windows.h>

#include <ConIO.h>
#include "ComPort.h"

! Message-Based
-
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int main(int argc, char* argv[]) {
OpenPort ("COM1") ;

ConfigurePort(CBR_9600,8,TRUE,NOPARITY,ONESTOPBIT);
SetCommunicationTimeouts (10,0,500,0,0) ;

//***************************
BYTE data = 0;
while (!kbhit()) {

WriteByte (data);
Sleep (500) ;

if (data == 15)
data = 0;
else

data++;
}

//**************************

ClosePort () ;
return 0;

}

il COM o8 55 55 glyls L 5ualS Lol 355 15,05 55 55 6 josle oy sl opl S (sl 5
oo 1y Al o855 93 (028 e OT 51l B3I 5w 55 ) Null Modem LIS ¢S o$0S o il 5 o
o3 aly 5,53 sCOML o 5 41, S 5 S 5L HyperTerminal o oy 53 Sl ool 53 ST fuaze
o> K03 0oy 5 ST by 53 3 (S 0y T m oS i OLSS (st S b 5 0313 s COM2
A sl g

b a0 oy g5 b Lt |y el e COML o 5 4«5 HyperTerminal o sy YU 4ol s gl
0 ojles gl 5 S L1, COML o 55 Wilg b Vb asly iSO iz 51 sl 5L COM2 o s
a7y (ERROR_ACCESS_DENIED)

oy S50 1y 4S5 o Jluyl COML o8 53 5 b 51 s asly 657 glaosls S 1ol 1) 55 sl S Ul
by oS oslael Hyperterminal o 4l .3 S dal s sdslie COM2 o8 55 4 laze HyperTerminal
ol = sl s e HyperTerminal o oy (59, sogd JB SleMbl cdas o (2L ASCIl G p 4 1) US o
7' SIS L1515 sae 5'AT SIS L0 sue codd jadein oyl L g3 aST YL sl 1 mend 53 ¢ JSie
s dal = HyperTerminal s s (g5, 1,'Z' 5'A' Cog o 03,13 aalsl 4l 5 48™ Sloj 6,8 ol LS o Kl

G35 ¢S oslizal 5 galS 53 5l 5l a4 kil wsls COM o8 s o g5 Lod 5 gonlS Lol 5,50 S
o3Lizel COML o8 )5 31 s b 53 o 45 .S 1 1, HyperTerminal wsb , 555 3, 5 0bs s wsb S
oS

4 55 ks il WriteFile | sws e i 53 8 5 glailen o8 ool ol YU 4l = Kos U &5
Vb sl p ok 3ol e 25 sl 23,8 Jlsl oa L 15 T JST 0155 g0 5 o TS5 S5 50 40 el Ll

)

#include "stdafx.h"
#include <windows.h>
#include <ConIO.h>
#include "ComPort.h"
-
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int main(int argc, char* argv[]) {
OpenPort ("COM1") ;
ConfigurePort (CBR_ 9600, 8, TRUE, NOPARITY, ONESTOPBIT) ;
SetCommunicationTimeouts (10,0,500,0,0);
BYTE data[le6] = {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15};
DWORD num;
WriteFile (hComm,data, 16, &num,NULL) ;
printf ("\n Numberof written bytes = %d\n",num) ;
ClosePort () ;

return 0;

}
BL) QT oﬁé.wjguhlf))‘hb (C}) f'“‘)li) data Q‘JT wa‘ j‘ (r}«w j‘:"‘.)[ﬁ) C.ib \¢ ‘WnteF”e )}Lw.b
b..\fdb)\ A:M\}istf&L@;ib dx.;‘jb‘u\&.; cho:l:dbjljlm‘}»bw.df@ JLUl oﬁubniﬁdj\ﬂbli
S ool b L g L)l o o Sy SleMbl L VP Ja sl ) Gl b AST e 05 UM ke o
Ol U587 ey 5l ealinal Ok &) Zuby andy opl Wl g oS 555 Giomly Sosb Ll pr Jlds SIS
41, COM o 55 53 til g oo lh 42 N3 oS (glo o 4 aalp ) o (60 kS bl 53 1 (L g n Sl 03l
oy 5 1y Il way IS S asyldie o S8 slie L1, data al,T S S feams -
5,5 dal g odalive 05,8 HyperTerminal
P el JU g 0750 3l yodla Cdb yo 31 Jle
Iyl 5srlS lr Sl Sl (s Sy mt L) Il s a1 1y ST o7 (575 ,SCn oK, Sle) sl
Aas o iales oles pli S p a1 OT L 5 S 230 55 Sl ol &S5 b Ll o i filie aal s .S
oy o OLL 4 ST K HLas b sl (ol ]
#include "stdafx.h"
#include <ConIO.h>
#include "ComPort.h"
int main(int argc, char* argv[]) {
OpenPort ("coml") ;
ConfigurePort (CBR 9600, 8, TRUE, NOPARITY, ONESTOPBIT) ;
SetCommunicationTimeouts (10,0,500,0,0);
BYTE data = 0;
while (1) {
while (!RecvData () && !kbhit());
if (kbhit ())
break;
else{
ReadByte (&data) ;
printf ("%X",data);
}
}

ClosePort () ;
return 0;
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‘)“.: Ml)}.’ cdb— gﬁ.‘)‘: ATSM\J MLJ"J“V“““J;’.MKCOM alfjéjﬁ Jw‘b&ﬁa}r&ﬂ.lfl}:@

Sls el b gbes ila oaws 53 (S ot HyperTerminal asb , s 1 4>

#include "stdafx.h"
#include <ConIO.h>
#include "ComPort.h"

int main(int argc, char* argv([]) {

OpenPort ("coml") ;
ConfigurePort (CBR_ 9600,

8,

TRUE,

NOPARITY,

ONESTOPBIT) ;
SetCommunicationTimeouts (10,0,500,0,0);

BYTE data[l6];

while (!RecvDatal()) ;
reception

DWORD num = 0;

ReadFile (hComm,data, 16, &num,NULL) ;

//Wait for

for (int i = 0;i < num;i++)
printf ("%c",datali]);
getch() ;

ClosePort () ;
return 0;

o http://www.beyondlogic.org/porttalk/porttalk.htm
¢ Microsoft Windows NT Device Driver Kit
e Microsoft Win32 SDK

el caal ol 53 iy 1y blie asly Jl

4 e 5 250 L3> S aile o Sl
4 1) oMbl L 17 (ReadFile w6 eSS
5 wby ol 1l pals e D50
N3 ) WriteFile ¢SS o Waesls Jlo,l asli
s COM 5la )3 Jlasl o5 4 (ws ai€
AS@ Jlayl oz 3 MUJ{S@L}:J’JLZ 34
dal s o313 isles 5 Cdbys o ;S el aw g
e 3 0 S a8 ASS Bsel p

..\:..f‘fll_)a.,\.;'w)&ubj

Jb ool @l

o Intel Architecture Developer's Manual - Basic Architecture, Order Number 243190.
o Intel Architecture Developer's Manual - Instruction Set Reference Manual, Order Number

243191.

e Intel Architecture Developer's Manual - System Programming Guide, Order Number

243192.

http://www.codeproject.com/KB/system/cserialcom.aspx

www.mohandesyar.com


http://mohandesyar.com

1vq

intal.

m 8-Bit Data Bus Interface
m 16-Bit Internal Architecture

8088
8088/808

8-2
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8-BIT HMOS MICROPROCESSOR

WWW.jrasti.ir — ;3w slgs

m Byte, Word, and Block Operations
m 8-Bit and 16-Bit Signed and Unsigned

m Direct Addressing Capability to 1 Mbyte
of Memory

m Direct Software Compatibility with 8086 u

CPU

m 14-Word by 16-Bit Register Set with
Symmetrical Operations

B 24 Operand Addressing Modes

Arithmetic in Binary or Decimal,

Including Multiply and Divide

Two Clock Rates:
— 5 MHz for 8088

— 8 MHz for 8088-2

m Available in EXPRESS
— Standard Temperature Range
— Extended Temperature Range

The Intel 8088 is a high performance microprocessor implemented in N-channel, depletion load, silicon gate
technology (HMOS-I1), and packaged in a 40-pin CERDIP package. The processor has attributes of both 8-
and 16-bit microprocessors. It is directly compatible with 8086 software and 8080/8085 hardware and periph-

erals.
(MEMOHYINTERFIQCE )
MIN |unx|
MODE  |MODE
a0 1~ wf] Ve
a1a4 ]2 3] A5
a1z 3 3[] A16/S3
s'.'}'ﬁliﬂ.cl'ﬁ'é a1z [+ 7] Awisa
QUEUE 2 A1t 5 3[] A1BISS
Ao 6 3517 A9ISE
| ES 1 Ao 7 3a[] S50 (HIGH)
BUS e A8 [|s8 33[ ] MNIMX
iNTERFUAIﬁE 55 AD7 E o » :I -
| DS EXECUTION UNIT Aps []10 m 31[] HOLD  (RQIGTO)
°§.’;¥';3L ADS [} 11 30[] HLDA (RGIGTT)
AD4 [J12 2] WR (COCEK)
AD3 [}13 28] 1 10/M 52
AD2 []1a 27|} DTR 81}
' AD1 [} 15 26 j DEN (ﬁ}
At ADD []16 25[7] ALE (Qs0)
] :: B 1?2?1:"5.5'#’ Nm [ 17 24[] TNTA (@si)
EXECUTION OH T INTR {18 23] TEST
UNIT SP l cik [ 1o 22[] READY
| ! GND [ 20 21[] RESET
2: 231456-2

Figure 2. 8088 Pin Configuration

231456-1
Figure 1. 8088 CPU Functional Block Diagram
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8088

Table 1. Pin Description (Continued)

Symbol

Pin No.

Type

Name and Function

RQ/GTO,
RQ/GT1

30, 31

110

REQUEST/GRANT: pins are used by other local bus masters to force the
processor to release the local bus at the end of the processor's current bus
cycle. Each pin is bidirectional with RQ/GTO0 having higher priority than RQ/
GT1. RQ/GT has an internal pull-up resistor, so may be left unconnected.
The request/grant sequence is as follows (See Figure 8):

1. A pulse of one CLK wide from another local bus master indicates a local
bus request (“‘hold™) to the BO8S8 (pulse 1).

2. During a T4 or Tl clock cycle, a pulse one clock wide from the 8088 to the
requesting master (pulse 2), indicates that the 8088 has allowed the local
bus to float and that it will enter the “*hold acknowledge” state at the next
CLK. The CPU'’s bus interface unit is disconnected logically from the local
bus during “'hold acknowledge”. The same rules as for HOLD/HOLDA apply
as for when the bus is released.

3. A pulse one CLK wide from the requesting master indicates to the 8088
(pulse 3) that the “hold"” request is about to end and that the 8088 can
reclaim the local bus at the next CLK. The CPU then enters T4.

Each master-master exchange of the local bus is a sequence of three
pulses. There must be one idle CLK cycle after each bus exchange. Pulses
are active LOW.

If the request is made while the CPU is performing a memory cycle, it will
release the local bus during T4 of the cycle when all the following conditions
are met:

1. Request occurs on or before T2.

2. Current cycle is not the low bit of a word.

3. Current cycle is not the first acknowledge of an interrupt acknowledge
sequence.

4. A locked instruction is not currently executing.

If the local bus is idle when the request is made the two possible events will
follow:

1. Local bus will be released during the next clock.

2. A memory cycle will start within 3 clocks. Now the four rules for a currently
active memory cycle apply with condition number 1 already satisfied.

29

LOCK: indicates that other system bus masters are not to gain control of the
system bus while LOCK is active (LOW). The LOCK signal is activated by
the “LOCK" prefix instruction and remains active until the completion of the
next instruction. This signal is active LOW, and floats to 3-state off in “hold
acknowledge".

Qs1, QS0

24,25

QUEUE STATUS: provide status to allow external tracking of the internal
8088 instruction queue.

The queue status is valid during the CLK cycle after which the queue
operation is performed.

Qs Qso Characteristics

o(LOW) 0 No Operation

0 1 First Byte of Opcode from Queue
1(HIGH) 0 Empty the Queue

1 1 Subsequent Byte from Queue

34

Pin 34 is always high in the maximum mode.

L
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Table 1. Pin Description (Continued)

Symbol | Pin No.

Type

L]
intgl.
Name and Function

HOLD,
HLDA

31, 30

1,0

HOLD: indicates that another master is requesting a local bus “hold”. To be
acknowledged, HOLD must be active HIGH. The processor receiving the “hold"
request will issue HLDA (HIGH) as an acknowledgement, in the middle of a T4 or
Ti clock cycle. Simultaneous with the issuance of HLDA the processor will float
the local bus and control lines. After HOLD is detected as being LOW, the
processor lowers HLDA, and when the processor needs to run another cycle, it
will again drive the local bus and control lines. HOLD and HLDA have internal
pull-up resistors.

Hold is not an asynchronous input. External synchronization should be provided if
the system cannot otherwise guarantee the set up time.

34

STATUS LINE: is logically equivalent to SO in the maximum mode. The
combination of SSO, I0/M and DT/R allows the system to completely decode the
current bus cycle status.

10/M DT/R SSO Characteristics
1{HIGH) 0 0 Interrupt Acknowledge
1 0 1 Read 1/0 Port
1 1 0 Write 1/0 Port
1 1 1 Halt
o(LOW) 0 0 Code Access
0 0 1 Read Memory
0 1 0 Write Memory
0 1 1 Passive

The following pin function descriptions are for the 8088/8288 system in maximum mode (i.e., MN/MX =
GND). Only the pin functions which are unique to maximum mode are described; all other pin functions are as
described above.

Symbol

Pin No.

Type

Name and Function

§2,51,50

26-28

0]

STATUS: is active during clock high of T4, T1, and T2, and is returned to the
passive state (1,1,1) during T3 or during Tw when READY is HIGH. This status is
used by the 8288 bus controller to generate all memory and I/0 access control
signals. Any change by S2, 51, or SO during T4 is used to indicate the beginning
of a bus cycle, and the return to the passive state in T3 and Tw is used to
indicate the end of a bus cycle.

These signals float to 3-state OFF during *'hold acknowledge”. During the first
clock cycle after RESET becomes active, these signals are active HIGH. After
this first clock, they float to 3-state OFF.

52 51 S0 Characteristics
0(LOW) 0 0 Interrupt Acknowledge
0 0 1 Read /0O Port
4] 1 o] Write 1/0 Port
0 1 1 Halt
1(HIGH) 0 0 Code Access
1 0 1 Read Memory
1 1 0 Write Memory
1 1 1 Passive

g
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8088

Table 1. Pin Description (Continued)

Symbol | Pin No. | Type Name and Function

NMI 17 NON-MASKABLE INTERRUPT: is an edge triggered input which causes a
type 2 interrupt. A subroutine is vectored to via an interrupt vector lookup
table located in system memory. NMI is not maskable internally by
software. A transition from a LOW to HIGH initiates the interrupt at the end
of the current instruction. This input is internally synchronized.

RESET 21 RESET: causes the processor to immediately terminate its present activity.
The signal must be active HIGH for at least four clock cycles. It restarts
execution, as described in the instruction set description, when RESET
returns LOW. RESET is internally synchronized.

CLK 19 CLOCK: provides the basic timing for the processor and bus controller. Itis
asymmetric with a 33% duty cycle to provide optimized internal timing.

Ve 40 Veeris the +5V +10% power supply pin.

GMND 1,20 GND: are the ground pins.

MN/MX 33 MINIMUM/MAXIMUM: indicates what mode the processor is to operate in.
The two modes are discussed in the following sections.

The following pin function descriptions are for the 8088 minimum mode (i.e., MN/MX = Vo). Only the pin
functions which are unique to minimum mode are described; all other pin functions are as described above.

Symbol

Pin No.

Type

Name and Function

10/M

28

o]

STATUS LINE: is an inverted maximum mode S3Z. Itis used to distinguish a
memory access from an 1/0 access. |IO/M becomes valid in the T4 preceding a
bus cycle and remains valid until the final T4 of the cycle (I/0 = HIGH, M =
LOW). I0/M floats to 3-state OFF in local bus “hold acknowledge”.

29

WRITE: strobe indicates that the processor is performing a write memory or write
I/0 cycle, depending on the state of the 10/M signal. WR is active for T2, T3, and
Tw of any write cycle. It is active LOW, and floats to 3-state OFF in local bus
“hold acknowledge”.

INTA

24

INTA: is used as a read strobe for interrupt acknowledge eyeles. Itis active LOW
during T2, T3, and Tw of each interrupt acknowledge cycle.

ALE

25

ADDRESS LATCH ENABLE: is provided by the processor to latch the address
into an address latch. It is a HIGH pulse active during clock low of T1 of any bus
cycle. Note that ALE is never floated.

DT/R

27

DATA TRANSMIT/RECEIVE: is needed in a minimum system that desires to use
a data bus transceiver. It is used to control the direction of data flow through the
transceiver. Logically, DT/R is equivalent to ST in the maximum mode, and its
timing is the same as for IO/M (T = HIGH, R = LOW). This signal floats to
3-state OFF in local “*hold acknowledge”.

26

DATA ENABLE: is provided as an output enable for the data bus transceiverin a
minimum system which uses the transceiver. DEN is active LOW during each
memory and |/O access, and for INTA cycles. For aread or INTA cycle, itis
active from the middle of T2 until the middle of T4, while for a write cycle, it is

active from the beginning of T2 until the middle of T4. DEN floats to 3-state OFF

during local bus “hold acknowledge".

[ ]
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intel.

The following pin function descriptions are for 8088 systems in either minimum or maximum mode. The “local

Table 1. Pin Description

Symbol Pin No.

Type

Name and Function

AD7-ADO 9-16

I/0

ADDRESS DATA BUS: These lines constitute the time multiplexed
memory/|0 address (T1) and data (T2, T3, Tw, T4) bus. These lines are
active HIGH and float to 3-state OFF during interrupt acknowledge and
local bus “hold acknowledge”.

A15-A8 2-8,39

ADDRESS BUS: These lines provide address bits 8 through 15 for the
entire bus cycle (T1-T4). These lines do not have to be latched by ALE
to remain valid. A15-A8 are active HIGH and float to 3-state OFF
during interrupt acknowledge and local bus “hold acknowledge".

A19/S6, A18/S5,
A17/S4, A16/S3

35-38

ADDRESS/STATUS: During T1, these are the four most significant
address lines for memory operations. During I/O operations, these lines
are LOW. During memory and 1/0 operations, status information is
available on these lines during T2, T3, Tw, and T4. S6 is always low.
The status of the interrupt enable flag bit (S5) is updated at the
beginning of each clock cycle. S4 and S3 are encoded as shown.

This information indicates which segment register is presently being
used for data accessing.

These lines float to 3-state OFF during local bus “hold acknowledge™.

S4 S3 Characteristics

0 (LOW)

0

1 (HIGH)

b

S6is 0 (LOW)

Alternate Data
Stack

Code or None
Data

-_ 0O - O

32

READ: Read strobe indicates that the processor is performing a

memory or |/O read cycle, depending on the state of the IO/M pin or
S2. This signal is used to read devices which reside on the 8088 local
bus. BRD is active LOW during T2, T3 and Tw of any read cycle, and is
guaranteed to remain HIGH in T2 until the 8088 local bus has floated.

This signal floats to 3-state OFF in “hold acknowledge".

READY 22

READY: is the acknowledgement from the addressed memory or /0
device that it will complete the data transfer. The RDY signal from
memory or |/O is synchronized by the 8284 clock generator to form
READY. This signal is active HIGH. The 8088 READY input is not
synchronized. Correct operation is not guaranteed if the set up and hold
times are not met.

INTR 18

INTERRUPT REQUEST: is a level triggered input which is sampled
during the last clock cycle of each instruction to determine if the
processor should enter into an interrupt acknowledge operation. A
subroutine is vectored to via an interrupt vector lookup table located in
system memory. It can be internally masked by software resetting the
interrupt enable bit. INTR is internally synchronized. This signal is active
HIGH.

TEST 23

TEST: input is examined by the "wait for test” instruction. If the TEST
input is LOW, execution continues, otherwise the processor waits in an
“idle" state. This input is synchronized internally during each clock
cycle on the leading edge of CLK.

L
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Figure 7. Fully Buffered System Using Bus Controller
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e "The 80x86 IBM PC & Compatible Computers", Muhammed Ali Mazidi and et al, Prentice

Hall,2000.
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e "PC Interfaces under Windows", Burkhard Kaink and Hans-Joachim Berndt, Elektor

Electronics Publications, 2002.
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e "IBM personal computer XT, Technical Reference", Volume 1,2, IBM, 1983.
"IBM personal computer AT, Technical Reference", IBM, 1984.
e "The Intel Microprocessors", Barry B. Brey, Prentice Hall, 2006.
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