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. ABSTRACT

in communicetion. System, almost we must to say to "Serial
Coﬁmunication System and parasllel communication System”., For the time
heing, we found that GPIBR{General Purpose Interface Bus) is favourally
recieved for uséd in electrical equipment or Instrument such as, Power
Supply: Pulse generator end Digital multimeter etc. Beceause it has high
speed for sccess date snd very convenience for used.

In Vice-Versa, The GPIB 1is mnot popularly used in Thailend.
Because the GPIB card is veri high price. Therefore, We Jjust can't get
used to it end isn't taken to utilized. Consequently, the project is
presented for communication system study and application.,

Due to, We want to build the GP1B card with low cost esnd We Lry
to design the hardware with component that can be svailable in local.(
For example, 1C#82585 Port or lc#741s5133)

For +the purpose that, Anyone who Interested in this project can
be build it by himself for application. Therefore, the cost of GPIB
card is very low then manufiacturing Price{ decrease by 500%) while the

efficiency are the same.
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Address {0.,301 ¢ 7
Byte of dats s 16
Locp [t..mexl t 4

. Save data [Y/N1 ¢ Y

Enter Ftle wto Have

Cs\GPIB\DATA. 488

Receive daste from device.

T 5.4 uanamiin1 e IatuaniGio12onA1ds Receive Data

QuiT
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Parallel bus Interfacing Cerd for IBM PC

Version 1.0

GPIB

Initsource
IFC
bCL
SDC
LLO

‘GTL

FILE ) OPTION

Recelve Date

Address [0..303 ¢ 7
.Byte of datae 1t 16
Loop [{1..max] : 4

Save data L[Y/NI1 ¢ Y

DATA

QuUIT

Receive data from device.

) 3 » ) ?
i 5.5 uaﬂenu1nwanl§ﬂvuun1wauaﬂaiagan1a7utu1u1




Parallel bus Interfscing Card for 1BM PC

Version (.0

GPIR FILE OPTION QuUIT

Initsource .
IFC
bCL
SbC

Moeasage

LLO
GTL OH1$RSO

GET
Receive Data
Send Message

Serial Polling

Send message to device.

‘plﬁ 5.6 uamniwhcﬁtﬂﬂiumtﬁa‘lﬂéiagaﬁﬁmmﬁia
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5.1.7 GET aﬂuﬂfﬂtﬂaﬂqﬁlﬂﬂﬂWT taauaﬂﬁvvuu7aao HTUﬂﬂOﬂﬁT G ﬂ1ﬂ&u01ﬂuﬂﬂﬂ

Mﬂﬂﬂ11iu uaiﬂﬂﬂﬂ ENTER mauwasuaﬂouuwmwaﬂuuw1uu1ﬁ1ﬂﬂwuantﬂ1a {Address)

luaqﬂﬂﬂuaﬂlﬂiﬂuﬂ? far il FenTdunTadon Send_Command Lua1na4515¢ GET aonld

5.1.8 REGEIVE DATA awuwwnxaonTﬁTaﬂn11 Laauanﬂsﬂunxoao #700A5N¥T R AiA
GialiuarBinfiended  udnnad  EnTER mauwauuaﬂquuwmwenuanwu1ﬁ1aﬂ1uaﬂta1a
tAddress).awuauﬂauataytes of data) awuvuaﬂtLoop> (FaldaaTiugs Beeding
n1u11ﬂ34n37tﬂﬁﬂjuaaauwumanu731u nwmaonwvxnuuanaaauwuﬂan AlAnassnus v
uaaasuaﬂcuuwmwauunw1uu1§1aﬁa1da aa7ﬂn 5-4 usanw1umaeﬂw1tnuuauaaauuuﬂan
AlAnamisnuT N mauwnaa1ﬂx7ﬂn7ﬂ7un7uﬂaﬂ Get_Dats 1unwewuu7annaaﬁut1a1umuuu

uav QB“ﬂﬂﬁW%WﬂWGﬂuN11ﬁN£ﬂﬂ&ﬂﬂﬁﬂﬂgﬁﬂ1ﬂﬂ70#ﬂﬂl1&1 ﬂﬂzﬂﬂ 5-5

5.1.9 Send Message 11u179xaan1ﬁfﬂaﬂ17 taauanﬂsvuwfaac wIoNASN¥T S A
18 eldunuiafenaes waannas ENTER mauwauuaﬂouuwmwauuuwTuuiﬁ?aﬂwuoﬂtﬂfa
(Address) zua?aﬂwuaaaﬂfauaoauuaﬂauuwmwaﬂuu11uu1ﬁ1anaﬂ1wu (Message) Taiifn

50 MmsnuTARaInITAs dR e set) nwfnwawuuoatﬂ7ooﬂaanuaata71uu ﬂo1ﬂn 5-6 N9
sl SenTdrunsudon Send Message 1amian

5.1,10 Serial Polling @ m1T04AanlitingniT anuanavnuw1aaa RIONAONUT

e e lRuaudiniad ssusnaas ENTER maxwauuaﬂauuwmwa%uuwTuuTﬁTaﬂﬁuaﬂtﬂta

(Address) (Tolamunmatanss a6 FanTirunTatos spalling l¥menn W3 99Nt
u1ﬂﬂﬁuﬁﬂ1Gﬂ%#ﬂ1ﬁﬁlﬂ6ﬂ1ﬂ§ﬂ1ﬂ3ua(date) flefunniatasiuoniatasy douaneln

7ﬂn 57
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GPIB

Initsource
IFC

DCL

SbC

LLD

GTL

GET

Receive Data
Send Message

Serial Polling

Serial polling.

FILE OPTION QulT

DATA ,

7‘1!?1 5.7 uanarimant IntuunNoudnetonatilarulunsa Serial Polling
-
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5.2 FILE MENU lNBLRDﬂ FILE MENU Q#Mﬂ%WﬂWQ(W!NDOW) lﬂﬂﬂﬂﬁﬁ1ﬂﬂ1ﬂﬂﬁ?1

FILE ﬂiTﬂﬂ 5-8 Al FILE MENU qsﬂfsnaunvﬂﬂqaemwaqaouﬂ3

5.2.1 Directory #w1TaiRonldleams tﬂO%ﬂﬂﬂTﬂ%ﬁTQ&ﬂLuaqﬁuﬂHEUWﬂﬂﬁﬂQu
uaannﬂa ENTER %3onadnus D hle uavasuaﬂqwuwmwouuuwTwu1ﬁ1aﬁaﬁaeLnuuauausau
R atBuDrive snd Path) uavqsiau701u1aﬁa1ﬁ Ald Tﬂﬂnw1u1aou11xaaauﬂavw
\Fonto s utoua uavm et fuumei uasaeuanmng lla k.0 ﬂGTﬂﬂ 5-6 uaufﬂn 5-9
zuavmunuaﬂe1ﬂa§1ﬂ11u17nzaauanﬂ7uu—aa ~grg-11 Luaunua1ﬂﬂa1ﬂanmaan11ﬂ7o
nﬂmvanuﬁmvuinﬂao1ﬂauu ;waﬂuu1ﬂﬁ3a1ﬂanza3ﬂn1ﬂ WAINARE ENTER w30 ESC 1ip

OOﬂQWﬂﬂﬁﬂd Directory

5.2.2 List awitataenlilesnis LaauaﬂﬂvuuufaaeLu31nunuau1nﬂ1aau “AINA
A ENTER wiandnus L n1ﬂﬂ1aquavu1acuauaﬂaﬂ1u1ﬂantaaﬂ Tnaauunwsnwuﬁa1ﬂa
nor oo aenlVan linaRE ENTER naauﬂﬂoTﬂamwcqzuuoumautaan Directory §9
aanaiFanblannasnuansTonSonsoud s idaas snng wionnsnuTiIuTnI0 s IWeR
foenITUanIn ouAanaRe  ENTER  usan limments aon ddslnladoluises snruans

» o ¢ e Q a i » - » o -1
waIneRd ENTER (Jndowanod Lulua lduan e &ldaunTanafdnn inaal

A8 - euBonuTatady o UTTNR
A8 EnteriNot3ouutineas | uiTha
At PgUp z?;m%:mm'iw(page;%u QRN
At PgDn ot Bounin(Pegeras 1 ¥
78 Home (ioiaonlyd el

af End  (iaudonld e v

o o> o ofd o »
ag a \HD99NAn List (w30A8 ESC Ale)
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GP1B FILE " OPTIOR

Directory
List
Print

Erase

Enter drive and path

Display files.

zﬂﬁ 5.8 WARIMNUNIDLNDL AN FILE MENU

QUIT
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Parallel bus Interfacing Card for IBM PC

Version 1.0

GPIB . FILE OPTION QUIT
Atin.n
AUTOEXEC.BAT EGAVGA.BGI HERC.BGI GOTH.CHR
LITT.CHR TRIP.CHR COMMAND.COM GPIB4.EXE
TITLE.EXE GP1B1.PAS GP1B2.PAS GPIBA,PAS

IEEE488.,PAS MENU, PAS TITLE.PAS GRAPH.TPU

1EEE.TPU MENU.TPU

File AUTOEXEC.BAT Size 12 bybtes
V4 » 7w \n . » Py
zﬂn 5.9 u@nIRuIANILADasn Directory 1auanaqﬂ1ﬂa

5.2.3 Print  #137764300 14 10807 taouanﬂ7nuu1aaaLwa1uunuauwnﬂwaqu
WAINARE ENTER wTonASNHT P AlM ﬂwﬂquaawuwﬂanan031u1ﬂantaaﬂaoﬂnwatﬂsaawuw
(Printer) Tﬂﬂasuaﬂeuuwmwﬁqwutuanwuﬁa1ﬂaﬂau nﬁﬂoeﬂw1ta3ﬂ1ﬂan1unaﬂﬂ ENTER
nu1ﬂe1ﬂamwcq (¥NDUADULADN Directory 1aﬂwuw7nzaanTﬂanmaanwfuuuTﬂﬂLaau
unua1ﬂﬂq1ﬂanﬂaon11 uveﬂﬂonusmvuvﬂﬁoaTdannacnwsuuuuavﬂﬂna ENTER ﬂﬂ?ﬂﬂ 5-
10 poanfhesuanwiien ¢ s &WOHWH?WLﬂT?QNNN%T?NHTDB# nwnﬂfaauuuwvauuav1n
NASNYT Y Aasuananiian e lug Luauaﬂﬁ31ﬂanﬂ1aawuuu13uncuuu1ﬂauu ﬂd?ﬂﬂ 5-11

uﬂﬂWlﬂ??ﬂﬂ”ﬂﬂﬁlﬂﬂ??ﬁqﬁﬂﬂjﬂHT N ﬂQﬂlﬁuﬂﬁ7ﬂﬂtaﬂﬂﬁﬂﬂ Print
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Parellel bus Interfacing Card for 1BM PC -

Version (.0

GPIR ‘ FILE OPTION ! QuilT

Directory
List
Print

Erase

BErnnter Fille ta nrtint

Ct\GPIB\DATA.488

{Press Enter to display files or ESC to cancel.)

Print date from file.

2 e 2 m o8 2 oyl
71 5.10 waewidaiBIFen Print il 1K ldTe W
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Parallel bus Interfacing Card for [BM PC

Version 1.0

GPIR FILE OPTION QuUIT

Directory
List
Print

Erase

Pritnt Ftle

C:\GPIB\DATA. 488

Print date from file.

“’ » : ] l: F- ) r. 2 ﬂ' ‘l.:. » o ‘
zﬂn 5.11 UARIRKINNILADIADN Print NTHUARITS LNATINNG INIW



72

5.2.4  ChDir  @wniaiasnitinenis aaauanﬂ7vuu7aaotua1nunu1uwnﬂ1aeu
wainame  ENTER  wionesnus C n1ﬂa11au1mﬂ1w7utﬂaauﬁaaxﬂuuoua LAETN 9 LAY
(Drive and Path) Tﬂﬂavuaﬂewuwmwauuuwxuaqﬁqaﬁaetnunoua uasnvatnu?uu
{Drive and Psath ﬂ?@ New Directory) ﬂQTﬂn 5-12

Parallel bus Interfacing Card for IBM PC

Version 1.0

GPIB F1LE OPTION QUIT

Directory
List
Print

Erase

New Lirectory

C:\GPIB

Chenge Directary. i

] 1]
iﬂﬁ 5.12 yaneni NIt NoLaon ChDir NK1IN1la New Directory
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5.2.5  Erase  #13170(A90 11 10801T ;aauanﬂfﬂuuﬁaaazuaqwunuauwnawacu
waneRe  ENTER wionasnus E fle ﬂﬁﬂﬁuqﬁRWWTUﬂﬁ1ﬂﬂﬂ1Nﬂ3ﬂﬂﬂ?@@ﬂﬂ?ﬂuwuﬂﬂﬂ
Tasvuanaminmnaiiiolildtoludndosmay  rdosmtidoninédlsonad  EnTeR Ay
uﬂaa1d4ﬁ1¢qzuﬁouﬂ3ua§an Directory %oﬂwuwvntﬁaﬂ1ﬂ5ﬁﬁaoﬂw7auTﬂﬂtgauunuﬁ
1o Tlanda s usanmonvwwvusnﬂaq1ﬂanwaaﬂw1ann1ﬂua1ﬂnﬂa ENTER undnlamas
ﬂﬂ?xaan1ﬂan1§11na1ﬂanmaanwsauuavnnﬂg ENTER fosnhasuanoninat ol §oa1a71
1a 1a&aan1om3an1fau1ﬁn731u ﬂﬂuﬂﬂiquTﬂﬂ 5-13 AINBINNTAUIRNASART T UAM
1umaqnw1au1unﬂanus N firEnt AnMTANNAEENaNn Erase

Parallel bus Interfacing Card for IBM PC

Version 1.0

GPiB FILE OPTION QuIT

Directory
List
Print

Erase

Warntind

File AUTOEXEC.BAT Erase (y/n) t Y

Ersse file.

ﬂ' » » n. o o~ » » ( » r. ] »
710 5.13 wanewimidisiFen Erase nsla eI Tarlva linTola
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] »
5.3 OPTION MENU (19i1aon OPTION MENU asaniisind(window) LAn%uludlaa11

1 * 4
OPTION fouandlugih 5-14 analy OPTION MENU 2siTenousiianndeniaqeaiae
v

6§.3.1  Time @11 70L390 1410 080T tsauﬁnﬂ1§uu?aaoLﬁaiﬁunuaiwauwﬁéwSoi
wdInARe ENTER wionadnwt T Alé masiledmfumine s imesTsuudnnt Cunfiow
Toutramout i duaniados Taussuansninni s iolnlarianciutalue, wid Su1h o
uaﬂq1uzﬂ% 5-14

Parellel bus Interfacing Card for 1BM PC

Version {.0

GP1R FI1LE QPTION QUIT

Time

Date

Enter Ttitme

e —————

Hour :+ 15

Minute ¢ 0

Second ¢ 00

Set reesl time to system.

13 13 (B4
zﬂﬂ 5. 14 gdmImiMILyBiasn Option ﬂ?ﬁ1i1ﬁl1ﬂ?ﬂﬂﬂ1ﬂuﬂ7¥ﬂv
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1 [ ] 1] ’ [ 1)
5.3.2 Date a1377ﬂlaaﬂ1ﬁ1ﬂTﬂﬂﬂﬁ7 lﬁaueﬂﬁTﬂuﬁTaﬂ@lua1ﬁuﬂua710”1ﬂﬂqaﬁu
v o P v o o » af v w o w ) v ™
ualnnng ENTER wIaneanuy D ﬂ1£ ﬂWa0%1ﬁaﬁﬁ7Uﬂ17ﬂ07%1ﬁ“ﬂ78UUQﬂﬂWT {1%ioU
l:’nln ﬂ' L > I ) ﬂ' v dun’n w
ﬂﬂuﬂ797ﬂ0ul7”¥7”‘ﬂulﬂ705) Tﬂﬂ?guﬂﬂiﬁuWWWQlwaqﬁanulﬂuquﬂnlﬂauva AILAN Y

1uzﬂﬁ 5-15

Parallel bus Interfacing Card for IBM PC

Version (.0

GPIB FILE . OPTION QutlT

Time

Date

Enter Time

— ——

Day 1t 16
Month s 01t

Year 1 92

Set resl time to system.

» » »»
zﬂn 5.15 wdnmMdtyaiasn Option ﬁ?ﬁ1i1ﬂ7ﬂﬂﬂ#1!&ﬂ78ﬂﬂ
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1 ¥
5.4 QUIT MENU (llgi@en QUIT MENU <imiine (window) (fntnlndlndiin
v o v ' v = ¢ v »y v v "
auiT et 5.16 dladesniraanainlisunsanline No wasidosmisldoonanlis
©e v
unTan l¥AA Yes

Perallel bus Interface card for }BM PC
{

Version (.0

GPIB FILE OPTION QUIT

No

Yes

Exit program.

zﬂﬁ 5.16 UANIMEMIILTDIADN Quit
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Unit Menui

Interface

Uses

Const

Type

vanr

Function
Function
Function
Function

Function

Crt,Dosy

single =t

double =*

str8 dhe
stri2 .
str30 o
str80 =
switch =
CharSet =

OneScreen

Screen

IsColorCard

MENU. PAS

"t
"

string(81¢
stringl 1213
stringl 3014
stringl 801
fon,off)s
set, of charg
arrayl!..25,1,.80,1,..231 of bytet
record
ScreenDatae ¢ OneScreeng
row,col t bytet

end

: boocleany i

lLastActive ¢+ bytey

VideoSesgment : words

Firstkey,lastkey s chars
DirFiName{(fname ¢ str30) ¢ str30jy

Upper{strg : string) : stringg

Space{nun

Ctol(stryg

t byte ) : stringg

H stripg } 1+ intedery

Exist{FileName ! string ) t booleany

Procedure Tone{freq,timetwordls

Procedur

e Color{T,R

:+ byte )3



Procedure Sayf{x,y ¢ bytej message t str80)i

Procedure Wdrt{x,y ¢ byte{ message 1 str80l};

Procedure Shs{SW t switch}

Procedure 5sl{(5W : switch)}

Procedure Scur{SW t switch)i

Procedure Suda(SW t switch)

Procedure Sverg

Procedure Rscrj

Procedure SverT{var scr ! Screen}i

Procedure RscrF{scr ¢ Screenlj}

Praocedure Frame{border ¢ str8: tx,ty.bx,by : bytet title t str80)y
Procedqre 5ftc({T,B ¢ bytel

Procedufe Prompt{col,row t byte; Menudata,Pms¢g t str80);
Procedure Menuto(var option : bytel}

Procedure Let{(var strgy strglen s bytey Valid t CharSet)

Procedure Readlet}

Implementation

Type Get Pt = “GetRec}

GetRec = record
data t stringy
DataSed,Datalfs ¢ wordj
row,col,datalen ¢ bytey
VelidSet t CharSety
pre,next s GetPtry

end?}

PromptPtr = “PromptRecy

PromptRec = record

x,¥,Fntspc t bytet
Hilgt 1 str80%

msyg + strings



PromptNa

t bytes

pre,next 1 PromptPtry
end}
ScreenPtr = ~“ScreenRect
ScreenRec = record
ScrData t Screeng
next t ScreenPtriy
end}
Const BiosSey = $40%
Pent 1 byte = 0%
Uds1l t byte = 03
Hs 1t 1t hoolean = truej
Uude t boolean = truet
Slide : boolean = falsey
FirstGet t GetPtr = nily
LastGet s GetPtr = nilg
FirstPrompt t PromptPtr = nily
LastPrompt : PromptPtr = nilyg
LastScr $ ScreenPtr = nilg
var NowGet t GetPtry
NowPrompt ¢ PromptPirg
NowScr ¢t ScreenPtry
ch ¢t chart

Qpt ion,Hpe,TpecyBpc, Tmc,Bmc, Tlc,Blc,Tftc,Bftc

bufhead
buftail
bufstart
bufend

Funct ion HeapAvail
hegin
HeapAvail

end

.
13

word absoclute BiosSegt$iig

word absoclute BiosSegi$iCy
word absolute BiosSegt$801%

word absolute BiosSeg:i$82%

t booleant

{memavail >

4096) %



Procedure Tone{freq,time 1 word)j
begin

sound{freqli

delay(timel

nosound §

end}

Procedure Color{T,B ¢ byte)}
be¥in
Textcolor(T)
Textbackground(B}

end}

Procedure Say{x,y ¢ byte] messasge ¢ str80}
bedin

gotoXY{x,y)¢

write{messagel

end}

Procedure Wdrt( x,y ¢t bytet message 1 str80)};
var { t bytey

location ¢ word;
begin

deci{x); deci(y):

location = (2%x) + (y¥*160);

for 1 1 { to length(message) do

begin
mem [VideoSegmenttlocationl 1= ordimessagelil);
inc{location,2}¢

end;

end}

Procedure Wver{(x,y ! byte; message 1 str80)i
var | :+ bytes

locetion 1t words



hegin
dec(xn)t{ deci{y)i
location 1= (2¥x) + (y¥160)1
for i = | to lengthimessagel) do
begin
mem [VideoSegmenttlocationl := ord(messagelil)}
inc{location, {60)
end}

end{

Procedure Wkhd{strg : string):
var iykey ¢ bytes
teil t word;g
bedin
tail t= bufteilj
if length(strg) > 0 then
for i t= | to lengthi{stirg) do
begin
- inc{tail,2)y
if tail = 62 then tail 1= 30;
if tail <> bufhead then
begin
key = ord{strglil)}
mem{BRiosSegibuftaill 1= key

buftail 1= taily
end
else begin tone(500,100)¢ exity endy
end}

end}

Procedure Wfnki{strg ¢ stringlt

var i,key,tailiwordy



begin
tail :

= buftaily

if length(strg) > 0 then

for i 1= { to length(strg) do
begin
incttail,2)}
if teil = 62 then tail 1=30;%
if tail <> bufheasd then
begin
key := ord(strglil)}
key 1= swapl(key)s
move(key,mem{BiosSegtbuftaill,2)
bufteil 1= tailjg
end
else begin tone(500,100)§ exity endy
end}
endy

Function upper{(strg : string) t stringy

var i

bedin

: bytey

if length(strg) > 0 then

for i
upper

endj§

1= 1 to length(stryg) do strglil := upcase(strglil);

1= stregg

Function rtrimi{strg ¢t string) ¢t stringy

var len ¢ byte absolute strgg

hegin

while

rtrim

end}

(len > 0) and (strellengthistrgl)l = #32) do
deletei{strg, lengthi{strg),1)i

1= strdy



Function ltrim(strg t string) t stringj
var . len t byte shsolute strgi
begin ’
while (len > 0) and {strgltl = #32) do
delete{strg, 1,1}
Itrim 1= stryy

end}

Function alltrim(strg ¢ string) : stringg
begin

alltrim 1= rtrim(ltrimistryg)) i
endy \
Function Replicete(ch s chary num 1 byte) 1 stringi
var strg ¢ stringg

len 1 byte absolute strgy
begin

fillchar{strgl13,num,ch)y

len := numg

Replicate 1= strygy

end}

Function Space(num 1 byte) i strings
begin
Space := Replicate(#32,num)}

end}

'

| .
Function Ctol(dtrg : string) : intedery

I .
var code.gumber't integery

begin i ’

val(strg,ﬁumber,codel;
if code = 0 then Ctol 1= number
else Ctol 1= 0

ends



Function Exist(FileName 1 string)'t bogoleant

var f 1t fileg

begin

assign(f,FileName)
{$i-1 reset(f)y close(f); {(EF4+3
Exist 1= (10result = 0)¢

end¢

Procedure Shs{SW 3 switch)j

begin
if SW = on then Hslt := True
else Hslt 1= Falsey

end}

Procedure Spc{H,T,B : byte)i

begin
Hpc 1= Hi
Tpec 1= Ty
Bpc 1= Bﬂ
end}

!
Procedure Ss1(SW 1 switch)y
|
begin
if SW = ON then Slide 1= True
else Slide t= Falsey

end}

Procedure Sct(Pch,Pcl t bytely
var reg ¢ registersy
begin

with reg do



end}
intr{($10,reyg)

end

Procedure Scur(SwW switchly

bedin i
if Sw = off then 5c¢ct(13,0)
else}if IsColorCard then Sct(7,7)
else 5ct (13,13}

end}

Procedure Smc{(T,B : bhyteli
begin
Tmc 1= Ty Bmc 1= By

end}

Procedure Intpg
bedin
Slide 1= falsey
Uuda ¢= Truey

endy

Procedure Sudsa{(SW : switchl}y
begin
if SW = ON then Uudas := True
else UJude 1= False! .

end}

Procedure SvcrT{var scr : Screen)i
hedin
with scr do begin

10



1§

move(mem[VideoSegment:iOOOO],ScréenData,SizeOF(ScreenData));

row 1= whereYs col := whereX

end}
end} i

t
i

Procedure ﬁéch(scr ¢t Screenli

hegin
with sér do besgin
'move(ScreenDsta.mem[VideoSegmentziOOOO],SizeOf(ScreenData)):
GotoXY(col,row)}

end}

end{

Procedure Sveorg
begin
if HeapAveil then
begin
new{NowScrl i
with NowScr” do begin
SverT(ScrDataly
NewScr” .next 1= LastScrg
LastScr 1= NowScrg
end}
end
else write('Heap overflow'):

endt

Procedure Rscri

begin
if LestScr <(> nil then
with LaestScr” do begin
RscrF(ScrDatali
Now3cr t= LastScrg
LastScr 1= LastSecr”.nextd
dispose{NowScr}y

end



i
| 12
1
{

else write('No screen saved')y

endj

Procedure Sftc(T,B ¢ bytel}

begin
Tftc
*Bfte

i
W -

end}

Procedure Frame(-border 1 str8y tx,t&,bx,by t bytey title ¢ str80)g
var i,0WMn,OWMx,0MN,OMX ¢ Word}
O0ldAttr,start,len 1 bytes
strg 1 str80;
begin
OWMn 1= WindMin;
OWMx += WindMaxi
window(tx,ty.bx,by){
clrseryg
len ¢= bx-tx—-1;
strg := borderf!] + Replicate(border{51,len) + border[21}
Wdrt{tx,ty,strgls
if Title <> #00 then !
begin
O0ldAttr 1= TextAtirg
color(Tftc,Bftc)y
start 1= (length{strg) div 2) - (length(title) div 2)}
ONN 1= WindMing
OMX 1= WindMax}
window(!,1,80,258)
gotoXY{tx+start,ty)
write{title)
WindMin 1= OMN;j
WindMax 1= OMXy
TextAttr 1= OldAttnrg
i

end}

1
i
i
i
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strg := borderf{31 + replicate(border{6fl,len) + border(41}
Wdrt{(tx,by,strgl

len 1= by-ty-13

strg 1= Replicete(border{71,len)}

Wver{tx,tyt+!l,stregly

len 1= by-ty-1}j

strg ¢= Replicate(border{81,len}}

Wver(bx,ty+!t,strg);

WindMin = OWMnj

WindMax 1= OWMx

end ¢

Procedure Gprompti
begin
while FirstPrompt <} nil do begin
NowPrompt ¢= FirstPrompt:
FirstPrompt t= FirstPrompt”.nexts
dispose(NowPrompt)
end}
FirstPrompt 1= nily
LestPrompt = nilg
Pent 1= Oy

end}

Procedure WrtNPrompt{NowPrompt t PromptPtr)y
var 01dX,01dY,01dAttr ¢ bytej
begin
OldAttr t= TextAttry
with NowPrompt” do
begin
1 say{X,y. Hilgt)y

; 01dX := whereX; 01dY := whereYt

TextColor{Hpec)
say{x+Fntspc,y,Hilgt{Fntspc+1 1)y
say{01dX,01dY, """}

end}
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TextAttr = OldAttry

endy

Procedure Prompt(col,row 1 byte: Menudata, Pmsg 1 str80);
begin
if HeapAveil then
begin
new{NowPrompt ) j
inc(Pcnt) g
with NowPrompt”® do
begin
mse = Pmsg}
X 1= colt Y 1= rowt
PromptNo 1= Pcntg
Hilgt 1= Menudata}
Fntspc 1= 01y
while (Hilgt[Fntspc+ll = #32)
Inc{Fntspc)y
WrtNPrompt (NowPrompt) g
pre 1= lastPrompt
end{
if FirstPrompt = nil then FirstPrompt 1= NowPrompt ¢
if Lastpiompt <> nil then LestPrompt” .next 1= NowPrompt
LastPromét HE NowPromp%;
LastPrompt~.next 1= nily
end
else write{'Heap overflow')y

endy .

Procedure Lkhljg

hedin
Wkbd(#27)
WEnk(#75)
Wihd{4#13);

end}



Procedure Rkhij

begin
Wkbd($#27) 4
WEnk (#7713
Wkbd($#13)

end}

Procedure Ukhly
bedin
VWink{(replicate(#75,Udsl))

end}

Procedure Dkhlj
begin

Wfnk(replicate (#77,Udsl)});
end} i
Procedure Suds{num 1 byte);

hegin

Sudaf{off)

end}

Procedure Menuto(var option t byte)i
:
Procedure WrtPrompt (NowPrompt PromptPtr)y
var 0ldAttr,01dWindMin,01dWindMax : wordj
begin
OldAttr t= TextAbttrys
with NowPrompt”® do
begin
Color{Tpc,Bpcl}
say{x,yHilgt)y
color{(Tmc,Bmc)

0ldWindMin 1= WindMing

15



0ld¥WindMax 1= WindMax}
window({,1,80,25)
gotoXY(1,25); clreonly
write(msgtspace(79-lengthimsgl) )}
WindMin 1= QldWindMing
WindMax 3= QldWindMaxj
gotoXY(Fntspctx,yls
endj

TerxtAttr 1= OldAttrg

end}

Procedure UpMovel
bedgin
with NowPrompt”™ do
if pre = nil then
NowPrompt := LastPrompt
else NowPrompt = Pre;

endi

Procedure DownMovey
begin
with NOwPrompt”® do
if next = nil then.
NowPrompt 1= FirstPrompt
else ﬂowprompt t= nexti

end

Procedure HotKey(ver FirstKey ¢ chary var NowPrompt :
var FirstCh
O0ldPrompt

chary

PromptPir;
EnaSearch,FirstTime t booleant
begin
01dPrompt := NowPrompt}i
NowPrompt 1= NowPrompt~.next}

if NowPrompt = nil then NowPrompt := FirstPromptt

16

PromptPtr)}
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EndSearch 1= falsey
FirstTime t= truej
while (NowPrompt <> mnil) end not EndSearch do
with NowPrompt® do begin
FirstCh = HilgtIFntspo+ily
if UpCese{FirstKey) = UpCase(FirstCh) then
begin
WrtNPrompt(0ldPrompt) s
WrtPrompt{ NowPrompt )} §
if Hslt then FirstKey t= #133
EndSearch 1= truey
end
else NéwPrompt = pext}
if FirstTime and (not EndSearch) and (NowPrompt = mnil) then
begin ’
NowPrompt t= FirstPromptjy
FirstTime 1= falset
end}s
end}
if Not EndSearch then NowPrompt 1= 0ldPrompt}
endy

begin { MenuTo 1

if FirstPrompt = nil then begin option 1= 04 exity endiy

NowPrompt 15 FirstPrompti

if (option > LastPrompt”.PromptNo)

while. {(NowPrompt”.PromptNo <> option) end {NOwprompt <> mnil) do
NowPrompt t= Nowprompt”.nextj

if NowPrompt”.PromptNo <> option then
NowPrompt := FirstPrompti

WrtPrompt {NowPrompt ) §

firstKey 1= #0003

while not (firstkey in [#13,#271) do
hegin )

firstkey t= readkeys



end}

lastkey t= firsthkeys

if (firstkey = #00) and keypressed then

begin
VWrtNPrompt {NowPrompt}i
if keypressed then bedin
lastkey 1= readkeyi

case lastkey of

#7585 ¢+ if Slide then Lkhl else UpMovey
#77 ¢+ if Slide then Rkhl else DownMove;
$#72 ¢« if Uude then UpMove else Ukhly

#80

ve

#71 t+ NowPrompt t= FirstPrompti

#79

ve

end?

end}

if not keypressed then WriPrompt{(NowPrompt)

end

else if not (FirstKey in [#13,#2%3) then

HotKey{(FirstKey,NowPrompt)t
end}
WrtPrompt {NowPrompt )i

LastActive := NowPrompt”.Promptiol

]

if firstkey = #27 then option 1= 0
else option t= NowPrompt”.PromptNoy
Cprompt ¢

Intpy

{ MenuTo 1}

Procedure Clet;

begin

while Firstdget <> nil do
begin
NowGet 1= FirstGetl;

if Uude then DownMove else Dkhlj

NowPrompt ¢= LastPrompti

18
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Firstget 1= FirstGet”.nextt
dispoée(NowGet);
end} !
FirstGet = nilg
LastGet = nily

end}

Procedure Silc(tcclor.bcolor ¢ bytelg
bedin
*Tle = tcolory
Blc := bcolory

end}

Procedure Let{var stirg; strglen ¢ bytey Valid ¢ CharSet};
var 0OldAttr ¢ bytey
len ¢t byte absclute strg;
begin
OldAttr 1= TextAtiry
if HeapAvail then begin
new({NowGet )}
with NowGet” do begin
row 1= whereY}y col 1= whereX}y
DataSe¥ = Sedistrgl)y Detalfs 17 ofs{strglt
datalen 1= strgleng ValidSet 1= Validj

move{strg,data, lenti}}

if lengthi{data) > stryglen then dats copy
color{Tlc,Blc)}
say(col,row,data+space(datalen—length(data)));
end;
if FirstGet = nil then FirstGet := NowGet}
if LastGet <> mil then LastGet”.next t= NowGet;j
LastGet t= Now(Get}
LastGet~.next 1= nily

endi

19
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TextAttr 1= OldAttry

end}
Procedure Readlet

Procedure ReadOneGet{x,y ¢ bytet var strg ¢ stringilen t bytelj
var FirstTime ¢ boolesant

1,01dAttr : bytet

Procedure FunctionKey{var i ¢t bytel)i
begin
if keypressed then
begin
lastkey 1= readkeyi
case lastkey of
#383 : delete{strg,i,i}}
#7858 ¢+ if i > 1 then decl{il;
#77 1+ if 1 (= lengthistrdg) then inc{ily
#74 ¢ i 1= 1y
#79 1 begin i := length(strglt if i < len then inc(il)} endi
#72,#80 3 ch 1= #133
endy
end} I

end} ¢

hegin { ReadOneGet 1}
OLdALLr 1= TextAttry
FirstTime 1= True
color{Tlc,Blcly
i 1= lengthi{strg)+iy
TextAttr 1= TextAttr + 1283

-

repesat -
say({X,Y,strdtspacel{len~length{strgl}l} )y
color(Tic,Blc) ¢

gotoXY{x+ti-1,y)}
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ch 1= readkey;
firstkey 1= chj
lastkey t= firstkey:
Jif FirstTime then
beg}n
if not tch in [#0..#311) then
begin strg 1= **;i 1= g endjy
end
FirstTime 1= falsey
case ch of
#00 3+ FunctionKey(i)g
“H ¢ if 1 > { then bhegin dec{i)y delete(strg,i,1); endj
“Y ¢ begin strg 1= '*3i 3= 1y end;
#1..#313: { no action 2
else beygin
if ch in NowGet~,ValidSet then
begin insert(ch,strg,ily inc(i)y end
else tone(500,100); endy
endy { case }
if 1 > len then beyin tone(500,100)% ch = #1333 end
if length(strg) > len then delete(strg,lentt, )
until {(ch in [#13,#271) or (i > len)y
stry t= Alltrim(strg)y
with NowGet” do move {(strg,mem{DataSeg:Datalfs]
say(x,y,strg+space(Ien—length(strg)));
TextAttr 1= QldAtirg

end

begin { ReadGet 3
lastkey 1= #0014
NowGet 1= FirstGety
while not (lastkey = #27) and (NowGet <> nil) do
with NowGet” do
begin

ReadOneGet(Col,row,data,datalen}:



case lastkey of

#72 ¢ bedin
NowGet 1= prej
if NowGet = nil then
NowGet := LastGety

v end}
#80 t begin
‘ NowGet 1= nextj
if NowGet = nil then NowGet
endy

eélse NowGet := nextg

endi

end
Clet:

end}

Function Di

rFilNeme{fname ¢ str30) 1 str30y

label fing

const Lx = 93
Uy = 73
R = 71
Ly = 233

22

1= FirstGet

MaxFile = (Ly-Uy-1) % ((Rx-Lx) div 15);

var Sr

¢ SearchRect

FiName 1 str30
OLAWdNn,01dWdMx ¢ word}

option, fcount t bytey

SrSize,dirname ¢ stringf401}

dirmep

begin

-

-~

OLdWdMn 1= WindMing
OldWdMx ¢= WindMexi

Sveryg

fcount,

1=04

if (fname ='') or (fnameflength(fname)l

t arraybl..MaxFilel of stri2i

in L'1',y"'\",'.' 1)
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then fneme 1= fname+'¥.¥%';y
dirname := upper{FExpand {(fnamel))
frame(double,Lx,Uy,Rx, Ly, #32+dirname+#32)}
window{Lx+t,Uy+t ,Rx~-t,Ly—-1)
findfirst{(fname,directorytarchive,Sr};
if doserror <> 0 then
beg‘inl
Wdr?(SZ,ZO,'Can"t find file ')y
repeat until keypressed}
goto fing
endi
while (doserror = 0) and (fcount < MaxFile) do
begin
inc{fcount)
if whereX >= Rx—-1{7 then gotoXY{(!,whereY+1)}
with Sr do begin
dirmapl{fcount] := name}
str{size!6,5r5ize)
prompt{whereX+t,whereY,#32+name+space( 13-length{nemel),
+space(iGl+'File .' + name + space({i9-length{name))
'Size ' + SrSize + ' bytes')y

end}

findnext(Sr}}
end}
cption 1= 1}
Scur(offlg
Shs{off)
Suds{{Rx~Lx) div 1{5)%
menuto{optionli
if option <> 0 then
begin
FiName := dirmaploptionli
DirFiNeme 1= FExpand(FiName)j

end



else DirFiName = ''}

fint WindMin := 01dWdMnj

WindMax = OLdWdMx¢
Rscri

end}

BEGIN { unit menu 1}

IsColorCard = (mem{$40:%431 <> mono)}

if lsColorfard then
begin
VidetSegment = $B80O0O}
Color(i5,0)
Spc(i5,15,1)¢
Smc(i15,1);
Slc{15,0})%
Sftc({14,5);
end
else
begin
VideoSegment := $B000;
Colori{7,0)
Spc{15,0,15}%
Sme(0,158)%
S1c{0,15) %
Sfhe(185,0)
endy
END. € unit menu 3}

24



GPIB4.PAS
Program Project__1992;

Uses Crt.Dos,Printer,Menu,!EEE@BQ;

i}

const MainOption ¢t byte i

Quit tbooclean = falsey
var gutPutScreen ¢ Screeng
heap@op 1 "“intedery

hr,mrysr,fr ¢ word;
FileSave 1 Text:

FileData str30;

Procedure ReadYN{(var ans : char}jy

begin
repesat
ans $= upcasel{readkey)
if ans = #27 then exity
until ans in ['Y*,'N’'1;
write(ans)}

end}

Procedure GPIlBmenuj
const col = 3t

option 1 byte = {3}
var GP IBmenuScr ¢ Screeng

at,a2,83 ¢ stringl{d1;

Procedure GetAddr{var addr : integer)j
label roji
begin

roj ¢ Svery

25



Scurf{onl}
frame(double,39,7,61,9,' ADDRESS [0..301
at 1= '*¢
gotoxy{40,8)¢
let.{at,21,£4#48. . #573) ¢
readlet
Scurf{offly
Rsery
if Lastkey = #27 then exity
addr 1= Ctol{al)y
if (addr > 30) or (al = '') then
begin
tone(500,250)
goto rojs
end}

endy

Procedure InitScurces

. begin

INIT_SOURCE;

end} . '

Procedure interfaceClear
begin
1FCy

end}

Procedure DeviceCleary
begin
DCL3

end?

Procedure SelectDeviceCleary

[

bhedin
GetAddi(addr);

')

26



if Lastkey = #27 then exit}
SEND_COMMAND (ADDR,SDC):

endi

Procedure LocallockOut

begin
Get Addri{addr)
if Lastkey = #27 then exitg
SEND_COMMAND (ADDR,LLO):

end}

Procedare Gotolocaly

begin
GetAddr(addr)
if Lastkey = #27 then exit}
SEND_COMMAND (ADDR,GTL)

end}

Procedure GroupExecuteTriggers
begin
Get Addr{(addrl
if Lastkey = #27 then exitg
SEND_COMMAND (ADDR,GET);

end}

Procedure ReceiveDatay
label wit,wi2,wid,wn
vear ans ¢ charjy

Lyloop ¢ intevger:

begin
Svers
Scurf{on}i
wilg 81 = ''1 a2 1= 'y ad 1= '’y

frame({double,d9,7,62,12,' Receive Data

')

27
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say(41,8,'Address [0..301 | ')1 let(a!,2,(#48..#571)

say{(41,9, 'Bytes of dsts P ')y let(a2,3,[#48..4571)¢
say{41!,10,"Loop L!,.max] | '); let(ald,3,[#48..4#571)
readlet

if Lastkey = #27 then goto widy
addr t= Ctol{al)
if taddr > 30) or (al = '') or (82 = '*) or (a3 = '') then
begin
tone{500,250)
goto witly
endy
num $= Ctol(alZ)
loop = Ctélialdds
say(4t,t1,'Save deta [Y/NI | '); ReadYN{ans)i
if ans = #27 then goto wily

if ans = 'Y' 4Lhen
begin
wnt FileData t= ''y

Frame(double,27,14,75,16,' Enter File to Save ')
gotoxy(ZB,fS);
let(FileDate,47,0[#0,.4#2585813)
readlet
if Lastkey = #27 then goto widg
if FileDeta = '' then dgoto wni
FileData 1= upper(FileDataly
Assigni(FileSagve,FileData)}
end}
frame{double,!,14,80,24,' DATA ')
window(2,15,79,23)
clrsery
For L t= 1| 4o Loop do
begin
GET_DATA (ADDR,D,num)
GetTimel{hr,mr,sr,fr){

writeln{(D)y
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writeln{'Time=',hr,"'t " ,mr12,':',5r12,'t"',fre12)y
writeln:
if BusError then goto wiZg
if ans = 'Y' then begin ’
if Exist{(FileData) then asppend{(FileSave)
else rewrite(FileSaveli
wriyeln(FileSave,D,".'Time=',hr=2,':',mrsz,'e’,sr:Z,’{’.frzZ):
close(FileSavel}
end
endj
repesat until keypressedp
wiZ2t window(1!,1,80,25)¢
wid: Rscrg
' Scur{off}
end}

Procedure SendMessagej

begin
GetAddr(addr)
if Lastkey = #27 then exity
M = *t': .
Svery
Scur{on)i
frame(double,24,11,75,13,' Message ')}
gotoxy (25,12}
let(M,50,[#0..42551)
readlet
Rscrg
Scur{aoffl
if Lastkey = #27 then exity
SEND_MESSAGE (ADDR,M)

end}

Procéddure SerialPolling;

begin



GetAddr(aeddr)
if Lastkey = #27 tLhen exity

SPOLLING (ADDR,DBytel

if BusError then exity

Sverg

frame(double,44,11,57,13,' DATA ')}

window(45,12,56,12)

write(DRytel}

repeat until keypressed:

window(1,1,80,25);

Rsecry

ends

begin { GPIBmenu 2

Svch(GPIBmgnuScr);

repeat

Shs(off)
frame{single,2,7,19,18,#00)

prompt{cal, 8,

prompt{col,where¥Y+},"’

prompt(col,whereY}l,'

prompt(col,whereY+l,'

prompt{col,whereY+t{,'

prompt{col,whereY+t,"

prompt{col,whereY+t,"’

prompt{(col,where¥+¢{,"*

prompt{col,whereY+t,"*

prompt{col,whereY+t,"

Ssl(on)i

menutofaptionly

case gption of

t

2
3
4
5

!

InitSourcey
InterfaceClear;

DeviceClear:

Initsource + 8
IFC "y
DCL "y
SDeC 'y
LLO 'y
GTL "
GET "y
Receive Date AN
Send Messége =

Serail Polling 'y

SelectDevicellears

LocalLockQut

30

'Initial the interface card.
'‘Interface clear.')y

‘Device clear.')}y

*Select device clear')s
*Local iook cut, ')

‘Go to locel. ')y

'Group execute trigger.,')y
‘Receive deta from device.')
‘'Send message to device.')y

'Serail Polling."')



t Gotolocaly
t GroupExecuteTriggery
Receivelata

t SendMessaget

O W o <M

10 1+ SerielPollingy
€@ ¢ Option := LastActivey

endy { case_}

unt il {lLestKey = #27) or (LastKey = #75) or {LastKey

RecrF(GPIBmenuScr}
Shs{onl¢

end}

Procedure FileMenug
const col = 261
option : byte = 1

var fileMenuScr t Screeng

Procedure ReadDir
-yar fneme ! str3d0;
begin

fname := '¥.%'y

Scur{on}}

Framef{double,16,15,64,17," Enter drive and path ')}

. gotoxy({17,16)
let{fname,47,(3#0..$#2551)

® readlet
Scurf{aff)
if LastKey = #27 then exity
FileData := DirFiName{fname)}

end

Procedure Listj
type pteﬁ = “datal;
deteP = record

LinelNo s word!

31
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data
pre,next
end
var heaplist
firstP,lastP,nowP,topk
source
Sfile
buffer

gldAttr

e

.
13

Procedure ReadSourcef{vaer socurce

var Countline : word;:
begin
firstP 1= nily

Countline 1= b;

while not eofi{source) do

begin

readln{source,buffer)

inc{CountlLinel
new{nowp);

with nowP” do bedin

LineNo := Countlinet
Dats 1= buffer;
end}

if firstP = nil then

bedin

firstP 1= nowPy

firstP® .pre t= nily

lastp 1= firstPy

lastP”,.next 1= nily

end

else
bedgin

32

str80}
Ptery

~integery
Ptery
text
SearchRecy
str80}
word}

: text)y



lastP*.next = nily
end;

end}

closef(sourcel

end}

var count : integer:

ch - ¢ chary

01dMin,01dMax ¢ wordg

| Procedure Up_one_linet
begin

if topP .pre <(> nil then

begin
LopP 1= topP~.next;
nowP 1= nowP"*,next
gotoXY(1,1); insline}

. write{topP".data)
end}

end

Procedure Down_one_lines
begin
if nowP”.next <> nil then

I begin’
| nowP 1= nowP*.next}
topP t= topP~.nexty
gotoXY{1,23);
writelng
write{nowP".data);
end;

end .

Procedure Display{(FileData : str30)i



Procedure Down_one_page}
begin
count = Q3 )
if nowP*.next = nil then exit;
topP 1= nowPy
clrscry !
write{nowP~.datel
while f{(count < 22) and {(nowP*.next <> mnil) do
begin
inc{count)
nowP t= nowP”.next}
writelny
~writefnowP*.data)y
end?

end} .

Procedure Write_one_ _page!
begin

count $='0}

clrscry

write{nowP”.datal

while (count < 22) and (nowP”.next <> nil) do

begin

inc{count}}

nowP 1= nowP*,.next;

writelng

write{nowP~.dataly

end}

endt

Procedure Up_one_psaygei
begin
count = 0;
while f{count < 44) and {(nowP".pre <> nil} do

begin
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inc{count)i
nowP t= nowP".pret
end
topP = nowP
Write_one_page!

end

Procedure First_&ine;
begin
nowP 1= FirstPy
topP = Firstpy
Write_one_pasgey

end}

Procedure Last_lines
bedin
count = 03
nowP := lastPy
while {count < 22) and
begin
inc{count)}
nowP 1= nowP”*.pre}
end
topP 1= nowPy
¥rite_one_paget

end}

Function FillSpcino ¢ word) @
var strg ¢ str80;
begin

stri{no,strygl};

{(nowP*,.pre <> nil) do

str80y *

FillSpc t= strg + space(4-lensthi(strg))y

ends
begin { displsy 3

nowP 1= firstPy
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topP 1= firstpPy

ch = #00;3
g1dMin 1= WindMing
0ldMax t= WindMaxj
Window(1,2,80,24)

<

Write_one_pave;
while not {(ch in ['Q',#271) do
begin
Wdrt, (70,1, 'Line ¢ '+ FillSpc{topP~,LineNo))
Wdrt(70,25,'Line ¢+ '+ FillSpc{NowP~,LineNcl})}
ch 1= upcase(readkey);
if ch = *C then Halt(l})
if (ch = #00) and keypressed then
begin
lastkey := readkey
case lasthkey of
#72 : Up_one_ lines

#80 : Down_ocne lineg

#73 : Up_one_page!
#8! ¢ Down_one_page}
#71 ¢ First _line;
#79 ¢ Last_line:;
‘end;
ends
endy
WindMin 1= 0ldMing

0
WindMax 1= 0QldMax

end}

Praocedure AssignFile(FileDats ¢ str30):
var OldAttr t word;
begin

OldAttr 1= TextAttrs

if IsColorCard then

begin
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textcolor{(15)
texthackground(t)
end
else
begin
textcolor(0)
textbackground(7)}i
end}
gotoXY(1,25); clireoly
write ('Command >> @& Up O Down @i PgDn (% Home & End @ Qluit o'y
gotoXY{!,1): clreacly
write{'Reading File (< '+FExpand{FileDate))}
assign{scurce,FileData)
reset{sourcel
mark{heaplist)}i
readsocurce{sourceli
say{(1,![,'File >> '+FileData)j clreol}
TextAttr = OldAttrg
end
begin { List 2
clrsery
OldAttr 1= TextAttrg
textcolor{14)y
textbackground{ 0}
Scur{on)
FileData 1= *';
gotoXY(1,1)3
write{'Enter file to display >*'}i clreolﬁ
Wdrt (16,3, 'Press ENTER #o dislay files EéC to cancel,)')y
let(FileData,56,L#0,.#2551)
readlety

Wdrt (16,3, ')

Scur{off};
TextAttr 1= QldAttrg
if Lastkey = #27 then exit:



if FileData = '' then FileDlata 1= DirFiName(FileData)}
if Lastkey = #27 then exit}

FileDats := upper(FileData)}

if Exist{FileData) then

begin

AssignFile(FileDatal}

display(FileDatal}

releasetheaplist)y

end
else

begin

tone{ 500, 100}
Wdrt(32,20," File not found

repeat until keypressedg

ends

end}

Procedure Print;

var PrintQut
Datalut ¢
OldAttr 3
a8ns :
bhegin
Sverg

Scur{on)

FileDate 1= ''3

Text
str80%
word}

charg

T

Frame{double,16,15,64,17,' Enter File to Print ')

Wdrt (16,19, '(Press ENTER to display files or ESC to cancel.)')y

gotoxy (17,16}

let(FileData!47,

readlet
Scur{off)

Rscr

[#0..4#25851) ¢

if Lastkey = #27 then exitg

if FileData = '' then FileData = DirFiName(FileDatal}i
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if lastkey = #27 then exity
Frame(double, !19,15,61,17,"''}
gotoxy{20,16)
Scurf{on)}
write{' Is your print ready? READY [Y/N1 : ')
ReadYN{ans]li
Scur{off};
if ens = 'Y' then
bhegin
Frame{double,16,15,64,17,’ Print File ')
gotoxy(17,16)%
OldAttr := TextAtiry
TextAttr 1= TextAttr+128%
write(FExpand{Filebateal);
TextAttr = OldAttr;
if Exist{FileData) then
begin
assign(PrintOut ,FileData)
reset{PrintOutl
while not EQF(PrintQut) do
bedin
readIn(PrintOut,Datalut )
writeln(LS5T,Datalut);
end .
close(PrintOutly
end
else
begin
tone(500,100) ¢
Wdrt (32,20, 'File not found ')}
repeat until keypressed
end}
end}

end}



Proce@ure ChangeDiry
var DirName ¢ DirStr:
begin

end{

Proce

var

begin

GetDir(Q,DirName)}
Scurf{onlj
Frame{double,16,15,64,17,' NEW DIRECTORY '}j
GotoXY(!?,!GS; let{DirName,47,[#0..42551);
readlet;
Scurioff)i
if Lastkey <> #27 then

begin

{$1-3 ChDir{DirName); {($1+3

40

if 10result <» 0 then Wdrt(32,20,'Invalid directory’)

end}

dure ErsseFilej
DelNage ¢ str3d0; |
f : filey
ans ¢t chary
dir ¢ DirStrg
neme t NameStri
ext s BExtStryg
OLdAttr s word}
Sverg

Scur{anli
DelName = '’

Frame{double,16,15,64,17, 'Enter File Name '}

Wdrt{16,19, '({Press ENTER to display files or ESC to cancel.)'})

GotoXY(17,16); let{DelName,47,[#0..42551);
readlet

Scur{off);

Rscri

if Lastkey <> #27 then
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begin
if DellNeme = '' then DelName 1= DirFiName{DelName){
if DelNeme <> '' then
begin
S5ftc(142,4)
Frame(double,20,15,60,17,' Warning '}
FSplit{(DelName,dir,name,ext)
tone{900,400)
Scur{on)i
Say(22,t6,'File > ' 4 name + ext +' Erase (Y/N): ')
Read¥YN(ens)i
Scur{offl
if ans = 'Y' then
hegin
assign{(f,DelNamel}
{$1-} Erase(f); {$1+1}
if !0result <{> 0 then
hedgin
tone( 500,200} ¢
Wdrt (30,23, 'Can''t Erase This File'}y
repeat until keypressed}
end}
end}
end}
end;

endy

begin ( FileMenu 3}
SverT{FileMenuScr)i

Framei{single,col-1,7,col+tt,13,#00)¢

prompt{(col, 8,' Directory ','Display files.,'}
promptf{col,where¥Y+!,' List 'v'Display daete from file.');
prompt{col,whereY+t,' Print 'v'Print data from file.')y
prompt{col,where¥Y+t,’' ChDir 'yv'Change directory.')y

prompt{ccl,where¥+!t,' Erase 'y'Erase file,'}}



5sl{on)
MenuTo(optionl
casg option of

! ¢ ReadDiry
¢t Listy
t Printg
ChangeDiry

t EraseFileg

Noowm b w N
va

option 1= LastActivey
end}
RscrF{FileMenuScrl

end}

Procedure 0OptionMenug

const col = 49;

option ¢t byte =

-e

var gptionScr ¢ Screeng

Procedure TimeSet}

label tmng
var hh,mm,ss tstringl21;
begin

tmn: Scurfon)i

hh 1= '"f mm = *''§ g5 1= "'}
frame(d&uhle.45,13.60,17,' Enter Time '}
say(47, 14, 'Hour i ')y let(hh,2,C#48..#5673);
say (47,15, 'Minute | '); let{mm,2,[#48,.#573)
say (47,16, 'Second | ')} let(ss,2,{#438,.#571)
;eadlet;

Scur(off)

if Lastkey = #27 then exit:

hr 1= Gtol(hh};

mr t= Ctol{mm);

sr t= Ctol{ss):

if (hr > 23) or {(mr > 53) or (sr > 59) then goto tmnt

SetTime(hr,ﬁr,sr,O);

end !
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Procedure DateSet;
var yr,mn,dy : word}
yl,mt,dl ¢ stringf21;
begin
Scurf{onli
di 1= *"iml 1= '"'3yl = t'y
frame(double,46,13,59,17, 'Enter Date ')

say(48, 14, 'Day ')y let(dt,2,0#48,.4#671)
say{48, 15, 'Month } ') let(mt,2,[#48.,.#5871)
say{(48,14,'Year | ')7 let(y!,2,0#48,.4#571)
readlet

Scurf{offl

if Lastkey = #27 then exity
y t= Ctold{dt)

= Ctol{mi)}

o,

ve

3

n
yr = Ctol(yl)y
SetDatel{yr,mn,dy);

end}

begin { OptionMenu 3}
SverT(OptionScr)
frame(single,col-1,7,col+8,10,#00)4
prompt{col, 8,' Time ','Set real time to system, ')
prompt{(col,whereY+!,*' Date ','Set real date to system. '}
Ssl{onl;
menutof{optionly

case option of

1 ¢ TimeSet:

2 ¢ DateSet;

0 : option := LastActivej
endy ‘
RscerF{QptionScr)

end}



Procedure @QuitMenuj
const col = 733
option : byte = {j
var QuitScr 1 Screeng
begin { QuitMenu 3
SvchkQuitScr};
frame{single,col~-!,7,col+6,10,#00);

prompt{col, 8,' No ','Cancel.,'})

prompt{col,WhereY+!,*' Yes ','Exit program.')}

Ssl({onl;
menutof{optionl)y
case option of
t ¢ Quit 1= false;y
2 ¢ Quit 1= truey
0 ¢ option t= LastActive;
end
RscrF(QuitScr)

end}

Procedure MasinMenuj
begin { MAinmenu }

Suda(off)

prompt{ 3,5, ' GPIB ','> General Purpose Interface Bus command <')

prompt(26,5,' File ','» Directory . List . Print

prompt(49,5,' Option ','> Time . Date (')
prompt{(73,5,"' Quit ','> Exit Program <')}
MenuTo{MainOption)}}
case MainOption of
{ ¢+ GPIlBmenuy
t Filemenuj
t OptionMenu}
QuitMenuy

Qs w N

t MaginOption t= LastActivey
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BEGIN € main 1}

END.

checksnow 1= true;
directvideo := truey
mark{heaptop)

clrscry

Scur{off)}
frame(single,!,1,80,4,#00);
textcolor(10}

s8y{22,2, 'PARALLEL Interfesce Card for IBM PC'}}

say{35,3, 'Version {.0')y

if IsColorCard then color{(0,7)
repeat MainMenui

until Quits
relesase(heaptop)

color{i15,0)

clrscry

textmode (c40);
{ frame(single,1,1,40,4,3#00) 13
textcolor(30};

say(10,2,' ELECTRICAL ENGINEERING ')j
say(18,4, 'KMITL')

say{1i7,8, 'THE END')
gotoxy(1,8);

Scur{onl}i

readIng

textmode({c80)
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IEEEA88 . pas

Unit 1EEE488;

IEEE 488

{
{
(
{
{

Interface

Uses

const

type

var

Interfacing Card for !BM PC version {.0
Adviser......Supakit Jutaviriye
And....vesv o Wijit Kinnaret

By.....svevhidirasak leosakun

oW W W W

And...v.os.. . Tharaponyg Rujiwong

Crt ,Menus

GTL . = $01 { Go to Local

sDC = $043 { Select Device Clear
PPC = %053 { Parellel! Pull Confisgure
GET = $08: { Group Exicute Trigger
TCT = $09; { Take Contraol

LLO = $11 { Locasl Lock Qut

PPy = $15¢ { Parglliel Poll Enable
SPE = %183 { Serial Poll Enable
SPD = $19; { Seriasl Poll Diseble
UNL = $3F% { Unlisten

UNT = $5F { Untalk

DataFormet = string{5013;

BusError 1 Booleans

i H integer:

Addr H integer;
MLA H byte; { My Listen Address
MTg t  byte { My Telk Address

M H DetaFaormaty { Rewmole message

D : DetaFormst { Dats

U H integer:

DByte B byley

A

[

D N L W W W

()

tnd

[



procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure

pracedure

Implementation

option

portA

portB

port(Ci

controtll

portG2

control2

Address

{ Addr

$310
$311t
$312
%313
$316
%317

tint

bytet

}

eger

Source_Operation (Dats

Init_Sourcej

Send_Command (Addr

Send Message (Addr

Acceptor_QOpersation

Get_Data (Addr

IFCy
DCL¢

SPolling {(Addr

]
L ]

]
»

var MLA,MTA ¢ byte}i

bytel

¢t inteder § Commend 1

: integer § M

{var DByte

: inteder

: integer § var Dbyte t bytelj

procedure Address (Addr tinteger

begin

case Addr of

0

[#2]

g O N M

H» w3

e

va

ve

hedgin
begin
begin
bedin
bedin
begin
begin
begin
begin
begin

MLA
MLA

"MLA

MLA
MLA
MLA
MLA
MLA
MLA
MLA

va va L] " '.‘ e e ol
] 1 i i} ] i il i1

]
L]

var MLA,MTA s bytely

we

-a

e -a

-a

var D

MTA
MTA
MTA
MTA
MTA
MTA
MTA
MTA
MTA
MTA

.
.

e

.. .o e

.o

i

1

It

byteli

DataFormat)

bytely

DataFormat

$40
$41
$42
$43
$44
$45
$46
$47
£48
$49

we

e

¢t Num

end}
end}
endt
end}
endl
end}
end;
endi
end}

end}
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10 ¢+ begin MLA 1= $284
It ¢+ begin MLA 1= $2R
12 ¢+ be¥in MLA 1= $2C
13 ¢+ begin MLA 1= 2D
{4 1+ begin MLA 1= $2E
16 + begin MLA 1= $2F i
16 1 beygin MLA := $30
17 ¢+ besgin MLA = $31
18 ¢ begin MLA 1= $32
19 ¢ begin MLA 1= $33
20 + begin MLA 1= 834
21 ¢+ be¥in MLA 1= 435 3
22 1 begin MLA 1= $36
23 '+ begin MLA 1= $37
24 ¢ begin- MLA = €38 i
25 : begin MLA := $39 g
26 ¢+ begin MLA 1= $3A
27 1+ bedin MLA 1= $3BR i
28 ¢ begin MLA := €3C
29 ¢+ begin MLA := 3D
30 ¢t begin MLA := $3FE
end¢
end}

MTA
MTA
MTA
MTA
MTA
NMTA
MTA
MTA
MTA
MTA
MTA
MTA
MTA
MTA
MTA
MTA
MT@
MTA
MTA
MTA
MTA

procedure Source_Operstion(Data bytely

bedin
Port {43121 1= (Port($3123 OR $0C)y
if (Port[43121 or $CF) = $FF then
bedgin
BusError t= trueyg
tone( 300,300}
wdrt (68,25, 'BUS ERROR !')}
delay({ 1000}
exity '

endt

1= $4A
1= $4B
1=  $4C
1=  $4D
1= $4E
1= $4F
1= $50
1= $51
1= #5852
t= 453
t= 454
1= $55
1= $56
1= $57
1=  $58
1= 459
1=  $5A
t= 488
t=  $5C
1= &$5D
1= $8E

-a
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endy
end|
end}
endt
end}
end}
end}
end}
end}
end
end}
end}
end}
end}
end?
end}
ends
end
endy
end}

end}

{ make DAV=H EOi=H }

{ check

NRFD=NDAC=H }
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BusError 1= falsey

Port{$3101 1= $FF - Datai { put Data on' DIO lines }
repeat
until ({Port[$312]1 or $EF) =¢FF) or KeyPressed} { check NRFD=i
Port {43121 t= (Port[$3121 AND $F7)¢ { make DAV=L 3
repesat

until ({Port($3121 or $DF) = $FF) or KeyPressedy { check NDAC=H }
Port[$3121 := (Port[$3121 or $0C) { make DAV=H EQI=H 3

end?}

procedure Init_Sourcej

begin
Port{$3171 1= $88; { €U21 CL20 3
Port[$3131 := $838; { Alo Blo Cuti’ Glio 3
Port {43111 :='$OB; C 160=T3DAV=T,NRFD=NDAC=R 1}.
Port($3101 1= $FF; € clear datas }

end

procedure Send_Command (Addr 1 integer 3y Commend ¢ byte)
hegin
Port[$3161 := $02; . { make REN=L IFC=H ATN=L }
Address {Addr,MLA,MTA}:
Source_Operation (MLA)j
if BusError then exitg
Source_Operation {Command ) j

end;

procedure Send_Message _ {Addr integer § M : DataFormat)}
var messege ! charg
begin
Port[$3161 1= $02% { make PEN=L [FC=H ATN=L}
Address {(Addr,MLA,MTA)
Source_Operation (MLA)j
if BusError then exit;

Port[$3161 = $03; { make PEN=L [IFC=H ATN=H}
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for i 1= to lengthi{M) do { send messages 3}
begin
message = M[ilg

Source_Operation(integer {message) )}

end}
Source_OPeration ($0D); { send CR delimiter 3
Source_Operation ($0A)} { send LF delimiter 3

end

procedure Acceptor_Operation {var DByte : bytely
begin ‘
Port{ 43121 1= $DOy { make NDAC=L NRFD=H 3
repesat

until ((Port{$3127 and $08) <> $08) or KeyPressedy (check DAV=L 3}

Port{$3121 := $COy { make NDAC=L NRFD=L 3}
DByte t= $FF - Port[$3101; { sccept Data ! byte 3}
Port{43121 := $EQ; { make NDAC=H NRFD=L 3

repeat

unt il {({Port{%3121 and $08)
Port[$3121 1= $CO;

$08) or KeyPressedy { check DAV=H

end

procedure Get_Data (Addr integer ¢ var D t DataFormst i Num & integer)

begin :
Port{43161 := $02; { make REN=L IFG=H ATN=L 3}
Address (Addr,MLA,MTA);
Source_Operation (MTA):
if BusError then exitg
Port[$3131 := $91;
Port{$31131 1= $004
Port{$3121 1= $C0;y
Port{ 43161 1= $03;

D = "'y

ALi Blo CUo ClLto 3
160=R{DAV=R, NRFD=NDAC=T 3
maeke RDAC=L NRFD=L 3
make REN=L [IFC=H ATN=H 1}

S

clear Date 3}

for i 1= { to num do



bedin
Acceptor_Operation (DByte)lj
D := D+Char(DByte)

endj .
Port[$3131 1= $88; {
Port[$3111 := $0Bg {
Port[$3161 1= $02; {

end}

procedure 1F(C
begin
Port[ #3163 1= %003 . {

endy

procedure DCL¢

begin
Porti{4$3161 1= $02; {
Source_0Opersation ($14)

end}

procedure SPolling (Addr ¢t inteder § var
begin
Port{$3161 1= $02; {
Address (Addr,MLA,MTA){
Source_0Operation {(UNL)
if BusError then exits
Source_Operation {MTA)

Source_9Operation {(SPE)

Port[4$3131 := $931; {
Portf43111 1= $00;3 {
Port{$3121 1= $CO; {
Port{$3161 1= $03; {
Acceptor_Operation (DBytel:

Port[$3131 t= $383% £
Portf43111 1= $0B; €

51

Atlo Bioc CUli ClLto 3
{60=T3DAV=T ,NRFD=NDAC=R 3}
make REN=L IFC=H ATN=L }

make REN=L [FC=L ATN=L 1}

maeke REN=L [IFC=H ATN=L }

Dbyte t hyteli

make REN=L [IFC=H ATN=L }

Ati Blo CUlo CL1ti 3
{60=R§DAV=R ,NRFD=NDAC=T 1}
make NDAC=L NRFD=L 3
make REN=L [IFC=H ATN=H 3}

Alo Btito CUti Clio 3
t60=T3DAV=T,NRFD=NDAC=R 2}
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Port[$3161 1= $02; { meke REN=L IFC=H ATN=L 3}
Port{$3121 1= 400y { make DVA=H EOl=H }
Source_O0Operstion (SPD)i
souroe_Oéeration (UNT) s

end}

begin
BusError 1= falsey
Port{$3171 1= $88%
Init_sourcey
IFCy
DCL3

end. { IEEE488 Unit 2
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GPIB (IEEE488)

General Purpose Interface Bus

RdusEsing
gAY

IEEE-488 Interface Connector®

RS-232 Connector . : Serial Number Label
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Figure 2.51. GPIB Handshake flowchart.
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5404 /7404

Hex Inverter

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
. Package Package . Package i Package B ‘| Package
evice Type Device Type Device Type Device Type Device Type
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SN5ES04 1@ W | SNSaN04 & Wi | SNS4LS04 J w11 SNS04 14 Wil SNS4LO4 POND| TR
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NS. DM1S04 N OMaHCe II5) ) OM74LS04 DM 7404 1T{ND DMT4LOL 10inT]  JF
PHILIPS N74S04 . ‘D NTIHOL « [) N 508 D FH241/1908 [ .
SIGNETICS 554504 Frolapl  [wafSsenon FDlAd W 55404 FOAD]  Tw
MN12504 FLIAT WO NTAHOG AFO|AD NTAL S04 Al NI FOIAD
SIEMENS FLH20L [ .
FUJITSU J4L.S04 Y 00 DD
HITACHI HDT4504 TP HD 4L S04 =y HD7404/HD2522 | O|POD; -
M“:SUBlSH MS5004 1) M74L S04 P MS$3204 PO
NEC TiS08 o7 - TALS0s oD wPB2IS E0)
TOSHIBA ) TOMO4A PO
Electrical Characteristics SNS4LS04/SNT4LS04 R |
sbsolute mpximum ratings over operating free-air lamperature range .
S.octy woliage Voo . N Ooeratwy Woa-pe SNSILS =$5C 10 Z8¢ . .
T I erpeanes o [o T TGS Schematics (each gate)
S$10r890 temONatue ‘ange -63C 1w 19C
2 operstng = . i
| SNS4LSO4 SN74LS04 (e
MIN NOM MAX MIN NOM MAX
Saoor wiage Voo s 3 $s an 3 s v :
Hofrarel gl asren. 1o . ~ 400 ed Ll
Low-leved outpul ascent, dgy e s ma
3 arateg Fegeae rempmatoe, 1, -9 us L] n b4 .
electrical characteristics over ncommendod operating R
free-air temperature range
PARAMETER TEST CONDITIONS t MIN_ TYP § MaxuniT
Viy Hgh-tavel mput woltage 2 v
Vil __Low-evel mput voitage 08| v
v Irout _clamp voitage VCC=MIN, - y=—18mA -15] v
VGG =MIN, Vi =V mex Lt 4
Vou  Hghelevel cutout voltage ¥ HEXEEY v g [Lael1oa] in}
1oy =*MAX 104 | 4onfzow[sa0] 7k
’ : Voo =MING viy=2v, Input clamp diades not en
VoL tawdael cutput voltags oL = ma SebP SNSAL /SHTAL ® cirevits. | ‘S04 CIRCUIT
Irput cursent ot ’ o
] = = 04. ‘LO4 CIRCUITS *
) ravium rout witage VEC=MAX, V=1V 0.1 mA .
1 Hsh-level input current Voo =MAX , Vjy=2.1v W uA
Iy Lawevsl wput Surrent VOO =MAX, vy =0.4v -0.4[ ma
Srortcwcut L4 I SALS Fanuly | ~20 =100
I
95 output current VeC M A S Famiy T =10 Tioo] ™
IggH _ Supply current Tortal, outputs hgh 1.2 2.4 mA ’
Ve =MAX .
ool Suroly current cc Total, outpots low 3.6 66| maA .
. Average per gate
[} S-p'y current Vee=5v .
ce . cc=s (0% duty cycle) 8:d W . - .
. Propagatior delay ume, s 15
PLH e to-migh-tesel outout _lvee=sv.  ra=asc, "
Prooagatwn delay iime, CL=I5PF, A =2xQ o
tPuL hgh-to-low-level output 0 18] s .
. Pin Assignments (Top View)
. . i 5 o Vee
Vee i ™
® ) (L ﬂg w
1y u u GND sv SA oy (LT R
, m A h urruT A » Y
¥ 1"‘ wregtr v
. D ﬂ 8’ (K] »
anp
Ny
r<]l Pj Ho4 CIRCUIT L34 ciRewT
TG ] N
u PR vcc u 1Y u .
N positive logic & .
Y"x R Rewustor values shown are nominal and in ohmy
10 conditors shown 38 MIN o MAX., use the aporfprate value p urder dded opersting

PAN typrcal vawes ars ot VCC™ 5V, Ta=25¢;

*%3t =cre than ane Jutpul srouid be shoriad at @ time, 3nd 1y SNSAH'/SNIAH' and SNSAS/ SNTUS®, duration of short

orcut should not #x08ed 1 sen.nd.



54133/74133 _13-Input Positive-NAND Gate

Schottky TTL High- Speed. TTL Low-Power Schettky TTL Standard TTL Low-Power TTL
=
e T Package Device Typ Package Device T Package Device T Package Device Type Package
vice Type vice e evice e evice e - evica Ty
De PerelpImir YPe I TP ImMEF P IETP M YPe ICTPIMKF clrPmkr
3 SHMEN )t N T
B BN S 4513) ) 1N R T
L sy sy *} (&) FIS81)) nensin | 8 [T i
a0 o o, CL oW iRy Je1vd| |v v
!
" ROA IS & ]
. l .
(319 DM74E133 [
2 3
455 Ly
- 845133 t
sFENCS asim [
P 3 .
GEWENS !
|
cJTV H
b N
M ~0785133 Llpn i
" .
WTSBSH e i
L —
C
TOS4BA 0
Electrical Characteristics SN545133 SN745133 Pin Assignment (Top View)
sbsolule masimum ratings over cperating free-sir temperature renge .
ra— e Ve . W Opersteg heeitn T snaes ~85C a8t @ .
pratyen X3 tomoerpture cange | swus T e WC Vee M L K 4 1 M ¥
[ =~ BT [ ‘smne nl-wnhnl.v?! ~65C 1w 130T . _jrer]? m‘ WL n" r-]" @F
P 3
SN748133 SNE45133 . I [__
D] WOM___WAK | wiN wowm WAk | U™ =
Yom, winp Voo [R) s $s an L) $ 5 v
P v s Careal igy 1000 1000 wh == }
wow v Ul Orent) Iy o - o ,_ = r
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free-air tempersture range AWAE C D ef R o ow .
- itive logee:
PARAMTERR TEST CONDITIONS ¢ MIN_ TYP3 max [uniT " o L
Y = ABCOEFGHIJKLM
" High-leve! mput voltsae 2 v 3
] Low-level input voltage 08| v
A Inoul clamp voltage Vee=MIN, 5 - I8mA -t.2| v . M
Yoo Min. [saFamity 125 3
V= g
Mow  High-level outout voliage .,';,..u"; :" [u Family IS v
Veo=MIN, V= 2y,
o, Low-level output voltage 0S| v i
| oL =MAX { Schematic(each gate)
input current at 4 e
masimum wpul voltage Veo=MAX, vi=5.5v m.A P . { vee
- High-leve! mput arent Veo=MAX. Vin=2.7V S0 rA R i .-‘m s
‘s Lowlevel mput current Voe=MAX, Vi =0.8V -2 ma = o
Short-ewcun y
01 tput curremt Vee=MAX —-a0 =100 A v J DutFUT
“5ev_ Supoly curent Voo =aax |01 outDuts hugh 3 slma 5 he=s LY.
1CSL  Supply cureent g8 Tolal, outputs fow 5.5 10 ] mA §
Average per gate H
'z s : = g
C upply ourren: vee=5v (50% duty oycle) 4.25 mA :
Prooagstwn delay time, G =156 A 22000 2 4 § 3 ’
AL -
" owto-horlevet ovtout vee= 5V fothor.momu ) & L1 ono
P .
tron Topaqation delay time, Ta =25 Cy = 15pF Ry 22001 2 _4S 7 s . .
Bh-lo-kow-leve! output CL*S0oF, Ry =204 6.5 'S183 CIRCUIT
1
- !
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/ .
. l - D
4 Resistor valves shown are nominal and in ohms.
— :
;Po- €ONditions shown as MIN 6 MAX, use ine spprop vatue under 2 g !

Al typical values are 01 Vo » 8V, T, = 28°C,
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DS75160A/DS75161A/DS75162A IEEE- 488 GPIB Trqnscelvers

General Description :

Thisfamnlyofhlgh speed- Scholtky&channelbldlrectlona} .
transceivers is dasigned to interface TTLIMOS logic to the
{EEE Standard 488-1978 General Purpose Interface Bus
(GP!B). PNP Inputs are used at all driver inputs for
minimumloading, and hysteresis is provided at all receiver
inputs for added noise margin. The IEEE-488 required bus
termination is provided internally with an active turn-oft
feature which disconnects the termination from the bus
when V¢ is removed. A power up/down protection circuit’
1s included at all bus outputs to provide glitch-free opera-
tion during Ve power up or down.

‘mo General Purpose Interface Bus Is compnsed of 16
signal lines—8 for data and 8 for interface management,
'n\e data lines are always implemented with DS75160A,
and the management lines are either implemented with
DS75161A in a single-controller system, or with DS75162A
l& a'multl-controller system." = *- ;

Foatures T,

,l a-channel bl dnrectional non- lnvertmg transcewers

.M Bidirectional control Implemented wnth TRI STATE'

output desugn -
M Meets |IEEE Standard 48&1978
W High-speed Schottky design = - : .

Y

* W Low power c'o'ns'umption o e

] High lmpedance PNP mputs (drivers) ~

l 500 mV (typ) input hysteresls {receivers)

] On-chip bus terminators |, . -

B No bus loading when V¢ I removed -

W Power up/down protection {glitch- -free)

B Pin selectable open collector mode on DS75160A driver

-Bus Transceivers

outputs .

-

it 4w

‘.l Accommodales multi-controller systems -
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DS75160A/DS75161AY:

DS75162A

* Functional. Déscription \

.- Logic Diagrams

‘ e ' R DS75160A =
Ds75150A . . . v * N e ae P

~

e .. . AL AL R . " . . PRI _'v. (YN = - 3a.
This device is'an 8-channel bl-directional transcelver with', . F.m "»-.. h ’_E,
one common direction control input, denoted TE. When . . )
used to implement the IEEE-488 bus, this device Is con. st . e

nected to the elght data bus lines, designated DI04-DIO,.

The port connections to the bus lines have Internal termin- s

alors, In accordance with the IEEE-488 Standard, that are TR
deactivated when the device Is powered down. This
fealure guarantees no bus loading when Vee=0V.Thebus
port outputs also have a conirol mode that either enables
or disables the active upper stage of the totem-pole con-
liguration. When this control input, denoted PE, Is in the
high state, the bus outputs operate in the high-speed
totem-pole mode. When PE is in the low state, the bus out.
puts operate as open collector outputs which are neces-
sary for parallel polling. . R

DS75161A

This device Is also an 8-channel bi-directlonal transceiver ... -

which is specifically configured to Implement the eight "

management signal lines of the IEEE-488 bus. This device,

paired with the DS75160A, forms- the complete 16-line e

interface between the IEEE-488 bus and a single controller : .
{instrumentation system. In compliance with the system TEAMINAL
organization of the management signal lines, the SRQ,

NDAGC, and NRFD bus port outputs are open collector. In

contrast to the DS75160A, these open collector outputs |

are a fixed configuration. The direction control is divided 2 B
into three groups. The DAV, NDAC, and NRFD franscelver
directions are controlled by the TE input. The ATN, SRQ,
REN, and IFC transceiver directions are controlled by the
DC Input. The EO! transceiver direction is a funétion of
both the TE and DC inputs, as well as the logic level pres-
ent on the ATN channel. The port connections to the bus
lines have internal terminators identical to the DS75160A.

3
a2t MRS i) e ity B e i Ll ) “’”!]"ME"*L N

) Um

TN

DS75162A . - -

This device Is identical to the DS75161 A, excep! that an ad-
ditional direction control input Is provided, denoted SC.
The SC Input controls the direction of the REN and IFC
transceivers that are normally controlled by the DC input
on the DS75161A..This additional control function Is in- .
strumental in implementing muitiple con(rolle:r sxsggmy., /e

PRI rtrrye reaa

n~

; "Jolo 1 -b- Denotes driver
Note 2 —@— Denotes recelver

Note 2: Driver and receiver outputs are totemn-pole con
Note & The driver outputs of DS?5160A can have thek &%
H . disabled by swiiching the PE Input (pin 11) 1o the toglc e¥
‘ B mode conllg the outputs as open coll .
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Nots 1: -D— Denotes driver
Note 2 —Q— Denotes receiver .

Note 3: Symbol "OC" specilies open coliecior output
Note 4: Driver and receiver outputs that are not specified “OC™ ame totem-pole
conligurations N
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w e - TR TSI 13, s metenihen D oNZILLLLNL LDl - :‘273 .
~ f" ;’ . . H o e, . -\: e
ﬁ -+ | Absolute Maximum Ratings note 1 Operating Conditions B T
r—- > Min
2 Supply Voltage, Ve 7.0V Vee, Supply Voltage
I Input Voltage 5.5v Ta. Ambient Temperature 0
() Storage Temperature Range ~65°Cto150°C low, Output Low Current
~ Maximum Power Disslpation* at 25°C - Bus I
L < Molded Package - 1897 mW Terminal .
8 % Lead Temperature (Soldering, 10 seconds) 300°C *Derate molded package 15.2 mW/°C sbove 25°g,
= ' . . e ’
W 1 | Electrical Characteristics motes 2and3)
& B
Parameter Conditions Min Typ
Qo :
Vin High-Level Input Voltage 2 L 3
ViL Low-Level Input Voltage .
Vik  Input Clamp Voltage N= -18mA =08 | g - po
Viys  Input Hysleresis Bus . . 400 .500 | - SOlEs, _1' i
Vou  High-Level Terminal lon = — 800 pA 2.7 35 | —
Output Voltage Bus (Note 5) | lon= ~5.2 mA 25 |- 34 =3 }':
Vo Low-Level - Terminal | loy = 16 mA X |03 [rgipmt
Output Voitage Bus ... loL =48 mA R E 04 - [ 05351 O
hw  Highlevel . L., [=sav ) - 02 | piltd
Input Current erminal and [y =5 9v - [ XTI
PR TE, PE, DC, |- . : _ 2 o
I Low-Level P SC Inputs V=05V . .. Z\ | _ 0 _m 'mhﬂ
Input Current - . s : .. RS e
Vaias  Terminator Bias Driver X A ‘a0 | rikater
Voltage at Bus Port Disabled ".'fb“"" K itannl 3! 3'9'_ g =
r B o
lioap Terminalor © [ Vipus= ~15V10 0.4V -13 |- g, WJ
Bus Loading Viows) = 0.4V 10 25V 0 “IESE
Current ™~ Bus Driver: ] ] LY S
5 d Disabled Vl(bus) =25Vi03.7v - . -31}1 1‘;;" .
Vitug = 3.7V 10 5V 0 ] : 253 i-"-
Vitusy =3V 10 55V 0.7 R
S . Voc =0, Vipug) = OV 10 2.5V [T Sk
los  Short-Circuit Terminal - e =15 | =35 | -1sqpeen
Output Current *  [Bus (Note 5) | 1=2% Yo =0V (Note 4) =35 | =75 | <R
- 3 Transmit, TE = 2V, PE = 2V,Vi=08v | -~ - 85° 153 A ek
e Supply Current | DS75160A Recelve, TE = 0.8V, PE = 2V, V, = 0.8V 70| 10 Ka;
DS75161A TE=08V,DC= 0.8V, V;=0.8V 84 125
DS75162A TE=0.8V,DC=0.8V,SC= 2V, V,=0.8v 85 125';
Cn  BusPort Bus Voc=5V or OV, V=0V to 2V, d 2 | 2
Capacitance f=1MHz ! o =¥

Note 1: "Absolute Maxlmu;n Ratings™ are those val
device should be operated at these limits. The table

of “Eleclrical Characteristics” provides conditions for actual dévice operation. ,‘;;
Note 2: Unless otherwise specitied, min/max mits apply across the 0°C to 4 70°C temperature range and the 4.75V to 5.25V power supply rangh.
values are for Tp = 25°C and Ve =50V, e
Note 3: All currents into device pins are shown as positive; alt currents out of device pins are shown as nepative; all voltages are referencedio e
otherwise specified. All values shown as max or min are so classified on absolute value basis. P '_-¥‘
Note 4: Only one output a1 a time should be shorted, . ':-:3
Note 5: This characteristic does not apply 10 outputs on DS7S161A and DS75162A that are open colitector, R
-5
-~
. B
G
v g
e §
b

ues beyond which the salety of the device cannot be guarantesd. They are not meant to

%

gj{

i
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e el . . QO
et Characteristics Vee=5.0V25%, Ty=0°C 10 70°C (Note 1) ANACLRE N e bl (\q Z"
— | conditione | DS75160A | .DS75161A | DS75162A =, -1
%, P{r‘.moler . From . To Conditions Min | Typ| Max |Min | Typ [Max [Min | Typ [Max Units g)) 8
W"T’e'ay Time, | - | v=23v 10| 20 10| 20 0|20 s | P B |

. evel Output . e =38, . :

‘? LeatoHighl P Terminal | Bus R =38.30 : .. U
~~smagation Delay Time, | _ C =30 pF |20 Twu[20] [4]20] s 2N
o “ghto Low Level Output Figure 1 R a
rf;p;’g;melay Time, v |V =5.0v. 1420 14} 20 2] ns e 5;

# . 1o Hig | Output - Lo
5 lewlo High Level Outp Bus Terminal RE"24OU - AR
- oagation Delay Time, | C(=30 pF 10| 20 10| 20 0|20 | ns S
F— pehlo Low Level Output| ’ Figure 2 ‘ . . ) u<
Wble Time ¥|=¢:)-3V “l1els2) - 23] 40 23| 40| ns
" o Hi I o L=OV .. :

" ool | n -

P o‘,‘put‘Dlsable Time TE, DC, C.=15pF 15 22 15] 25 J15{25]| ns
oy tom High Level or SC Figure 1
— (Note 2) | BYS YT € ;

% Ouiput Enable Time N 241 35 28| 48 28148 | ns
B o Low Level (Note3) | . V=23V A7 |
— — Ry=38.30 - e - |
(3 OutputDlsable Time | . . S ct=15 pF | - 17|25 (87} 27 17127 | ns
.—-ml.ow} eve ' AT Figure 1 see by | - ,
& Outpui Enable Time e V=30V | sz laa ] | 18] a0 18]40 | ns
7. 1o High Level . - ‘F:L=g\:m‘ 7o D AL )

- - - L=

< anul'D;\s:blngime 1€, 0C, |- .| ci=15pF 15} 25 22 33 22|33 | ns
¢ tomHigh Leve or SC Figure 1

. ; - Note 2 Terminal
g Outpul Enable Time Ry ‘of M 25| 39 28| s2 28152 | ns
7. tolow Level {Note 3) V=5V N

, * | R =280
§ Output Disable Time LLLUULL A 15[ 27 20| 35 20[ 35 | ns
' from Low Level Figure 1 o ] %

i — R A e T D P

W Outpui Pull-Up Enable ol A IR NA NA ns
+ Time (DS75160A Only)  |pg -. = ..;;L.:ggaﬁ‘ )

— us =

b Oulput Pull-Up Disable | (Note 2) Ci=15pF | | 1015 | NA NA ns
E® Time (9,5,7,5'90“ Only) Figure 1 )

Wt Tieat v_ll‘ues are for Vog = 5.0V an& Ta = 25°C and are meant for reference only;: : )

2 Peter o Functional Truth Tables for control Inpul definition. . . S ”

i figuration should be d to only one t Iver at a time due to the high current stress caused by the V; voltage source when the out-
!,_._'cduﬂo that input becomes active.

_hﬂchlng. Load Configurations o

“ T L7 3 -vl.'

LY

mne
[

m

i L . '

> o - . . TEST

N P TEST . . T DEVICE
s : DEVICE L . - T, Oo—dn

- Yio—w | our

. . - our » Vg O coNTROL

- Ve O~ controL .

) Ve logic high « 3.0V
. Ve logic high = 3.0V \(l:c togic low = OV i
Ve togic tow = OV
o .
. Ciincludes Jig and probe capacitance . *Cy includes Jig and probe capacitance

FIGUREY  wrmoar - . FIGURE 2 nr sl
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DS75160A/DS75161A/;

DS75162A

- o - s e e -

Switching Waveforms_ ¢ Transmit Perégaﬁ'on'deliy.s.'-'f st "':'l
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o - wn | : 15V
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DS75160A ~

Control Input

Data Transcelvers

Level
TE PE | Direction| Bus Port Configuration
H H T Totem-Pole Output
H L T Open Coltector Output
L X R Input
DS75161A

Control Input Leve!

Transceiver Signal Direction .

TE | DC ATN® EOl | REN | IFC | SRQ{NRFD|NDAC| DAV
’ H H R R R T R R T
1 . H L T T T Rl R R T
| T L H R~ R R1'T T T B!
L L T T T R T T R
H X H T .
L X ‘H R
X H L ‘R
X | L |t T
| - DS75162A -
| Contro! Input Level Transcelver Signal Direction
SC| TE | DC ATN® EOl | REN | IFC | SRQ|NRFD|NDAC| DAV
H H H R T T T R R T
) H H L T T T R R R T
| H{ L| H R LA S o S A N I S -
| , H L L T T T R T T R
‘ L H H R R |.R T R R‘ T
; L H L T R R R R R T
; ' L L] H R R|{R}| T { 7T |T|R
i L L L T R R R T T R
| X1 H| X | H T
- X L X H J R
X x| H L R
X X L L T
]
H = Highlevel input
L= Low level inpul
X=Don't care -
T= Transmi, Lg: signat oulbutied to bus
_ R=Receive, Le. ‘signal oulputied to terminal
e : The ATN slgr:all levelis d for internat ip of EO! direction logic
\
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