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Preface

In communication system, almost we mnmust say to " Serial
communication system and Parallel commun}cation system " When ever
if you want to control electronice insérument. We must say to
" GPIB = General Purpose Interface Bus " [t is similar to
parallel bus more +trouble. The almost expensive instrument must be
installed GPIB because It's high speed communication and GPIB
standard specifices that maximum of 15 revices including instrument.
We think electronic peoples in Thailand don't know it well. So

this project was studied by my dgroup.
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Procedure Send_Command (Addr: integer;Command:byte);
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Procedure Send_message (Addr:integeriM:DBtaFornat);
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Procedure Acceptor_Operation (var DByte:byte);
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Procedure Get_Data (Addr:integerjvar D:DataFormat;Num: integer);
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590 4-11 uane Flow Chart 194 Procedure Save_Date
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Procedure Save_Data(D:tDataFormatiFilename:str30)
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Parallel Bus Interfacing Card far IBM PC

TURBO PASCAL V5.5
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Parsllel Bus Interfacing Card for [BM PC

TURBO PASCAL V5.5 .
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Parallel Bus Interfgcing Card for IBM PC

TURBO PASCAL V5.5
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Fri 03-22-91 10:43:29 UserPrograa of 1
1-12

Procedure Userfrograe;

begin
{ Init source; SET INTERFACE CARD }
DCL; { CLEAR DEVICE }
1FCy { CLEAR INTERFACE )

{ 7 = ADDRESS OF 2501A PRECISION DIGITAL MULTIMETER )
Send_Message (1, F3,R5'); { SET OHM AND AUTO RANGE )

Get_data (1,D,16); { RECEIVE DATA 16 BYTE AND TIME }
Save_data (D}; { GSAVE DATA AND TIME )
end;
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program SYSTEN_PROGRAM;

{ IEEE 488 Interfaceing Card for IBM PC version 1.0

{
{

Uses

.const

type

var

Address

T
4

Adviser......Vithaya }
By.veearse «..foonyoung lamkaaol }
Crt,DOS;

6TL = $013 { 6o to Local
s0C = $04; { Select Device Clear
FPC = $05; { Parallel Pull Configure
GET = §08; { Group Exicute Trigger
4} = $09; { Take Control
LLO = §11; { Local tock CQut
PPU = $15; { Parallel Poll Enable
SPE = §18; { Ser1al Poll Enatle
SPD = $19; { Serial Pol) Disabie
UNL = $3F; { Unlisten
UNT = $5F; { Untalk

Dataformat = string[i0];

BusError : FRoolean;
i,Addr,nun : integer;
HLA i byte; { My Listen Address
NTA t bytes { My Talk Address
] : Dataformat; { Reacte message
b : DataFormat; { Data
DByte i byte;
Status ¢ byte
hroar,sr fr ¢ word;
ch 3 char;
porta = $310
porth = $311
portC = $312
controil = 4313
portC2 = $314
control2 = $317 }

FProcedure fAddress {Addr :integer ; var HLA,MTA : byte);

begin

case Addr of

=

O £ B Gl B e

begin
begin
begin
begin
begin
begin
begin

HLA
HLA
HLA
HLA
MLA
MLA
HLA

1}

"n u

"

$20
$21
$22
$23
$24
$23
$26

;7 MR = $80 ; end;
; HIA := s4l ; end;
i HTA = $42 ; end;
; MR = $43 ; end;
; NIA = $44 ; end;
; WA = $43 ; end;
i WA = $46 ; end;

D S S R S,

—

S e

"
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Fri 03-22-91 09:39:58 Source_Operation of 3§
' 36-110
7 : begin HA := $27 ; WA = $47 ; end;
8 : begin HLA := $IB ; NI := $48 ; end;
7 i begin HLA := 329 3 WA := Y ; end;
10 : begin HA := $28 ; HIA = $48 ; end;
11 : begin HLA := $2B ; HTA = $4F ; end;
12 : begin HLA := $20 ; MTA = $4C ; end;
13 : begin NMA := $2D ; HTA := 4D ; end;
14 : begin HLA := $2E ; NTA := $4E ; end;
13 : begin MA = $2F ; HTA := $&F ; end;
l6 : begin MA := $30 ; WA := $%0 ; end;
17 : begin MA := $31 ; HTA := $51 ; end;
18 : begin HLA := $32 ; WIR := $52 ; end;
19 + begin MR := $33 ; HTA := $81 ; end;
20 : begin HLA := $34 ; HIA := 334 ; end;
21 : begin HA := $353 ; NTA := $35 ; end;
22 : begin HLA = $36 ; MIA := $5%6 ; end;
23 : begin MLA := $37 ; HTA := $37 ; end;
24 : begin HLA := $38 ; -MTA := $38 ; end;
28 : begin HLA := 39 ; MIA := $89 ; end;
26 : begin HLA = 334 ; MIA := $58 ; end;
21 : begin HLA := $3B ; MIA := $5B ; end;
28 : begin HLA := $IC ; MIA := $50 ; end;
2% : begin HLA := $30 ; MIA := 33D ; end;
30 ¢ begin HLA = $3E ; HIA := $5E ; end;
end;
end;
procedure Source_0peration (Data : byte);
begin
Port[$312] = (Port[$312] OR $0C); { sake DAV=H EDI=H }
1T (Port[$312] ar $CF) = $FF then { check NRFD=NDAC=H }
begin ‘
BusError 1= true;
writeln ('BUS ERROR !'};
delay{2000);
halt;
end;
BusError := false;
Port[$310] := $FF - Data; { put Data on DIO lines }
repeat
until ((Port{$312] or $EF) =$FF) or KeyPressed; { check NRFD=H }
Port[$312] := (Port{$312] AND $F7); { make DAV=L i
repeat
until ((Port{$312] or $DF) = $FF} or KeyPressed; { check NDAC=H }
Port($312) := (Port{$312) or $0C); { sake DAV=H EOI=H }
end;
procedure Init_Source;
begin
writeln{ Init Source };
Port{$317] := 388; { Cuzi CL20 }
Fort[$313] := 488; { Alo Blo Culi Clio}
Port{$311] := ¢0RB; { 160=T;DAV=T,NRFD=NDAC=R }
Fort{$310] := $FF; { clear data }

writeln;
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't L1683

end;

procedure Send Cosmand (Addr : integer ; Compand : byte);
begin
writeln('Send Cosmand’);
Port{s316] := $02; { make REN=L IFC=H ATN=L }
Address (Addr,MLAMTA);
Source_Operation (MLA);
Source_Operation (Coamand];
writeln;
end;

procedure Send_Message {Addr : integer ; W : Dataformat);
var sessage : char;
begin
Port[$316] := $02; { make PEN=L IFC=H ATN=L}
fddress (Addr HLA,NTA);
Source_Operation (MLA);

Port[$316] := $03; { make PEN=L IFC=H ATN=H}

writeln('Send message = " ,M};

for i :=1 to length (H) do { send aessages }
begin

message 3= M[il];
Source_Operation (integer (message));

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

end;

procedure Acceptor_Operation (var DByte : byte);

begin
Port[$312] 3= $D¢; { sake HDAC=L NRFD=H }
repeat
until ({Port{$312] and $08) < $08) or keyPressed; (check DAV=L }
Port[$312] := $CO; { sake NDAC=L NRFD=L }
DByte i= $FF - Port[$310); { accept Data I byte } .
Port{$312] := $E0; { make NDAC=H NRFD=L }
repeat -

until ((Port($312] and $08) = $08B) or KeyPressed; { check DAV=H }
Port[$312] := $C0; ’
end;

procedure bet_Data (Addr ¢ integer ; var D : DataForsat ; Num : integer);
begin

Port{$3l6] := $02; - { make REN=L IFC=H ATN=L }

fiddress {Addr,MLA,NTA};

Source_Qperation (MTA);

Port[$313] 1= $94; { ALi Bto Clo CLio i
Port[$311] := $00; { 160=R;DAV=R,NRFD=NDAC=T }
Port{$312]) := $C0; { make RDAC=L NRFD=L }
Port{$316] := $03; { make REN=L IFC=H ATN=H }

D=7 { clear Data }
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7:33:58 : IFC of 3
: 166-220

19-
22~

GetTimefhr,ar,sr,fr);
for i :=1 to nua do
begin
v Acceptor_Operation (DByte);
0 3= D+Char(DByte);

end;
writeln{'Receive Data = ",D};
writeln;
writeln(’Real Time Measure = ',hr,'¢",ar:2, ', fri2);
Port[$313] 1= 488; { Alo Blo Cllf1 ClLie }
Port[$311] := $0B; { 180=T;DAV=T NRFD=NDAC=R }
Part[$316] 1= $02; { make REN=L [FC=H AIN=L }
writeln;

end;

procedure IFC;

begin
writeln( Interface Clear'};
Port[s316] = $00; { make REN=L [IfC=L ATN=L }
writeln;

end;

procedure DCL;
begin
writeln( 'Device Clear’);
Part[$316] := $02; { aake REN=L IFC=H ATN=L }
Source Operation ($14};
writeln;
end;

procedure SPolling (Addr : integer ; wvar Dbyte : byte);
begin

writeln{'Serial Polling); -

Port{$316) 1= $02; { make REN=L IFC=H ATN=L }

Address {(Addr,hMLA,NTA);

Source_QOperation (UNL);

Source_Operation (MTA);

Source_Operation (SPE);

Port{$313] := $91; { Ali Bio CUlo CLIi 1
Port[4311] = $00; { 160=R;DAV=R,NRFD=NDAC=T }
Port($312] 3= $C0; { make NDACSL NRFD=L }
Port[$316] := $03; { make REN=L [FC=H ATN=H }

Acceptor Operation (DByte);

ch = char{DByte);

if (DByte = $0D) ar (DByte = $0A) or (DByte = $08) then ch ="’
writein(’ Receive STATUS ; *,DByte:3, (",chil, )" );

-e

Part[$313] i= $88; { Alo Blo CUli Ctle }
Part($311] = $0B; { 160=T;DAV=T,NRFD=NDAC=R }
Part{$316] := $02; { make REN=L IFC=H ATN=L }
Port[$312) := $0C; { make DVA=H EOI=H }

Source_Operation (SPD);
source_(peration (UNT};
writeln;

end;
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Function Exist (FileNase : string) : boolean;

var f: file;
begin
assign(f,FileNase);
{$1-} reset(f); close(f); {$1+}
Exist := (I0result = ¢}
end;

Frocedure Save Data (D : Dataforeat);
var FileSave : Text;
Filebata : stringl30];
begin
writeln( Save Data’);
Filebata := "7

repeat
begin
write{' Enter FileName to save :
readln{Filefata);
end;

until Filebata ¢ '
Assign(FileSave,FileData);

if Exist(FileData} then append(FileSave)

else
begin

writeln { new filediiieeiiinnnsnad’ )y

rewrite{FileSave);
end;

writein(FileSave,0," *,'Tise = ,hr:Z,":" ,&r

Llose(FileSave);
writeln( ¥¥85ave data finishisst’'});
writeln;
delay(1000);
end;

{$1 User.inc}

begin
ClrScr;
writeln(® IEEE488 Interface Card for IBM '};
writeln;
lUserPrograa;
delay(3000};

end. { IEEE468 Unit }

TS VP { VI H
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Unit IEEE488;

{ IEEE 488 Interfaceing Card for IBM PC version 1.0 }

{ Adviser......Vithaya }

{ BY.ivovevees. Boonycung lamkamol . }

Interface

lses Crt,Henu;

const 6TL = $01; { 6o to Local }
Spe = $04; { Select Device Clear }
PPC = $05; { Parallel Pull Configure }
BET = $08; { Group Exicute Trigger }
1CT = $09; { Take Control }
LLO = $11; { Local Lock Dut } .
PPy = $15; { Paraliel Poll Enable }
5PE = $18; { Serial Poll Enable }
sPD = $19; { Serial Poll Disable }
UNL = $3F; { Unlisten }
UNT = $5F; { Untalk }

type Dataforsat = stringlitl;

var BusError 1 Boolean;
i ¢ integer;
Addr ! integer;
MLA i byte; { My Listen Address }
MTA ¢ byte; { My Talk Address }
i : Dataformat; { Reaote 'message }
D : Dataformat; { Data }
nug + integer;
DRyte i byte;
opticn t byte;

{ porth = $310

portB =" $311
port€t = $31Z
controll = $313
port2 = $3l4
control2 = $317 )

prdcedure Address (Addr :integer ; var MLA,NMTA : byte);
procedure Source_(Operation {Data : byte);

procedure Init_Source;

procedure Send_Conaand (Addr : integer ; Cosaand ; byte);

procedure Send Message (Addr : integer ; M : DataForasat);

procedure Acceptor_Operation (var DByte : byte);

procedure 6et_Data (Addr : integer ; var D : DataForsat ; Num : integer);
.procedure IfC;

procedure ICL;

procedure 5SPolling (Addr : integer ; var Dbyte : byte);

Iepleaentation
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' 56-110

procedure Address (Addr iinteger ; vair MLAMTA @ byte);

begin
case fiddr of
0 : begin HA := $20 ; MTA := $40 ; end;
1 : begin MHA = $21 ; KA := $41 ; end;
Z i3 begin MA := $22 ; NIA := $42 ; end;
3 : begin KA := $23 ; HIA = $43 ; end;
4 : begin HMLA := $24 ; NIA := 344 ; end;
3 ¢ begin HLA = $25 ; HTR = $43 ; end;
6 : begin NA = 526 ; NTA := $46 ; end;
7 i begin M4 ;= $27 ; WA = 847 ; end;
8 : begin HLA := $28 ; HA := $48 ; end;
7 : begin MA := $29 ; HIA := $49 ; end;
10 : begimn WA = S8 ;3 MTA 1= $4f ; end;
11 : begin MR ;= 2B ; MIA := $4B ; end;
12+ begin HA := $20 ; MR := $4L ; end;
13 : begin HLA := $20 ; HTA := $4D ; end;
4 1 begin HA = $IE ; HIA := $4E ; end;
15 : begin HA = $ZF ; HIA := $4F ; end;
6 : begin HLA ;= $30° ; NTA := $30 ; end;
17 : begin HLA = $31 ; KA := $31 ; end;
18 : begin NA := $32 ; HIA := $52 ; end;
19 : begin HA := $33 ; NTA := $§3 ; end;
20 : begin MA := $34 ; HIA := $54 ; end;
21 : begin KA := $35 ; HTA := $35 ; end;
22 1+ begin MLA := $36 ; NIA := $36 ; end;
23 : begin HLA := $37 ; HIA = $37 ; end;
24 : begin HNA := $38 ; NIA := $58 ; end;
2) ¢ begin HLA := $39 ; MIA := $39 ; end;
26 : begin HLA := $34 ; NIA := $5A ; end;
27 : begin MR := $38 ; MR := $3B ; end;
28 : begin HA := $3€ ; NIA := $5C ; end;
29 : begin HLA := $3D ; NTA := $3) ; end;
30 : begin KA := $3E ; NTA := $5f ; end;
end;
end;_
praocedure Source_fperation{Data : byte);
begin
Port[$312) := (Port{$312] OR %0C); { aake DAV=H EDI=H }
it (Port[$312) or $CF) = $FF then { check MRFO=NDAC=H }
begin
Buskrror := true;
tone(300,300);
wirt (68,23, BUS ERROR !"};
delay{1000j;
exit;
end;
BusError := false;
Port{s3101 := $FF - Data; { put Data on DIO lines }
repeat
until ((Port[$312] or $EF) =$FF) or KeyPressed; { check NRFD=H }
Port[$312] := (Part[$312] AND $F7); { aake DAV=L }

repeat
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until ((Port[$312] or $0F) = $FF} o+ KeyPressed; { check NDAC=H }
Port[$312] := (Port{$312} or $0C); { make DAV=H EQI=H ] }

end;

procedure Init_Source;

begin
Port($317] = $88; { Cu2i CLZ0 }
Port[$313] := %88; { Alo Blo Culi Cllo}
Port($311] := $0B; { 160=T3DAV=T,NRFD=NDAC=R }
Port($310] := $Ff; { cledr data }

end;

procedure Send_Cossand (Addr : integer ; Cosmand : byte};
begin
Port{$318) := $02; { make REN=L IFC=H ATN=L }
fddress (Addr MLA,HTA); ’
Source_Operation (MLA);
if Buskrror then exit;
Source_Qperation (Command};
end;

procedure Send_Message (Addr : integer ; M : Dataformat);
var gessage & charg

begin .

Port{$316]) := $02; { make PEN=L IFC=H AIN=L}
Address {Addr,MLA,NTA);

Source_Operation (MLA);

if Bustrror then exit;

Port{s3la] := $03; { sake PEN=L IFC=H - ATN=H)}
for i :=! to length{) do { send aessages }
begin

aessage := M{i];
Source_Qperation{integer {message)};

end;
Source_OPeration ($0D); { send CR deligiter }
Source_{iperation ($0A}; ~{ send LF delimpter j
end;

procedure Acceptor_fperation {(var DByte : byte};

begin
Port[$312] := sDO; { aake NDAC=L NRFD=H }
repeat
until ((Port[$312] and $08) ¢ $08) or KeyPressed; {check DAV=L }
Port{$312] := $C0; { make NDAC=L NRFOD=L }
DByte := $FF - Port(s310]; { accept Data I byte }
Port[$312] := $£0; { make NDAC=H NRFD=L }
repeat

until ({Port[$312] and $08} = $08) or ¥eyPressed; { check DAV=H }
Port{$312] := $C0;
end;

procedure Get_Data (Addr : integer ; var D : DataForaat ; Nus : integer);
begin
Port[$3161 = $02; { make REN=L IFC=H ATN=L }
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Address (Addr,MLA,NTA);
Source_Operation (MTA);
if BusError then exit;
Port[$313] :
Port{$311] :
Port{$312] :
Port{$316] :
b= 7
for i:=1 tona do
begin

IFC

{ ALi Bio ClUo CLio

{ 160=R;DAV=R,NRFD=NDAC=T
{ make RDAC=L NRFD=L

{ make REN=L [IFC=H ATN=H
{ clear Data }

Acceptor_Operation (DByte);

D := D+Char(DByte);
end;

Port{#313] := 88;
Port{$311] := $08B;
Port{$314] := $02;

end;

procedure If(;
begin

Port[$316] := $00;
end;

procedure It
begin

{ Alo Blo Cuti Clio }
{ 160=T;DAV=T,NRFD=NDAC=R }
{ make REN=L IFC=H AIN-L }

{ make REN=L IFC=L AIN=L }

Port{$316] := $02; { sake REN=L IFC=H AIN=L }
Source_Qperation ($14);
end;
L 4
procedure 5Polling (Addr : integer ; var Dbyte : byte};

begin

Port[$316] := $02;

Address (Addr MLA,HTA);
Source_Operation (UNL};
if Buskrror then exit;
Source_Operation (MTA);
Source_Operation (SPE);
Port($313] := $91;
Port{s311] := $00;
Port($312] := $LO;
Port[$316] := $03;
Acceptor_QOperation (DByte);
Port[$313] := 488

Port($311} := $0B;
Port($316] := $02;
Port[$312] = soC;

Source_Operation (SPD};
source_Operation {UNT);
end;

begin
BusError  := false;
Port{$317] := $88;

Init_source;
IFC;

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

{ Ali Blo CUle CLL: }
{ 160=K;DAV=R,NRFD=NDAC=T }
{ make NDAC=L NRFD=L }
{ sake REN=L IFC=H ATN=H }

{ Alo Blo CUli Clio )
{ 160=T;DAY=T,NRFD=NDAC=R )
{ make REN=L IFC=H ATN=L }
{ make DVAH EOI=H }

Pg 4
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OCL;
end. { IEEE488 Unit }

SPolling
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of 35
221-224



03-17-91 04:31:42 a:menu.pas Pg I
Fri 03-22-91 10:09:43 DirFiNase of 15
. [-53

Unit Menu;

Interface

Uses  Crt,Das;

Const single =‘nU—“';

double ='ﬁ9#l‘; ol
Type strd = stringl8};

stri? = stringll2};

str3g = stringliol;

strgo : stringl(Bo];

switch = (on,o0ff);

CharSet = set of char;

OneScreen = arravy{l..25,1..80,1..2] of byte;
Screen = record
ScreenData : OneScreen;
row,col : byte;
end;

var IsColorCard ¢ boolean;
LastActive byte;
VideoSegeent ¢ word;
Firstkey,Lastkey t char

Function 0irFiNase{fnage : str30) : str30;
Function Upperistrg : string) : string;
Function Spaceinus : byte ) : string;
Function Ctol(strg: string ) : integer;
Function Exist{FileNase : string } : boolean;
Procedure Tone(freq,tise:vord};

Frocedure Color(T,B : hyte };

Procedure Say{x,y : byte; sessage : str80);
Procedure Hdrt(x,y : byte; sessage : stri0);
FProcedure Shs(SW : saitch);

Frocedure Ss1{S : switch);

Procedure Scur(SW : switch);

Procedure Suda(S : switch};

Frocedure Svcrg

Procedure Rstr;

Procedure Svcri{var scr @ Screen);

Procedure Rscrf(scr ¢ Screen);

Procedure frase(border : str; tx,ty,bx,by : byte; title : str80);
Procedure §ftc(T,B : byte);

Procedure Proapt(col,row : byte; Menudata,fasg : str80};
FProcedure Henuto{ var option : byte);

Procedure Let{var strg; strglen : byte; Valid : CharSet);
Pracedure Readlet;

Iaplementation

Type  GetPtr = “BetRec;
GetRec = record
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data ! string;
DataSeq,Datalfs : word;
row,col,datalen : byte;

ValidSet i CharSet;
pregnext : GetPtr;
end;
ProaptPtr = “PromptRec;
ProaptRec = record
x,y,Fntspc ¢ byte;
Hilgt : str8o;
L t string;
FroaptNo : byte;
pre,next : PromptPtr;
end;
ScreenPtr = ~ScreenRec;
Screenfec = record
ScrData @ Screen;
next i ScreenPtr;
end; )
Const  biosSeg = $40;
Pcnt ¢ byte = 03
Uds! : byte = ¢;
Hslt : boolean = true;
Uuda : boolean = true;
Slide : boolean = false;
FirstGet ¢ fetftr = nil;
LastBet ¢ GetPtr = nil;
FirstPrompt : ProsptPtr = nil;
LastProapt : ProaptPtr =nil;
LastScr : Screenftr =nil;
var NowGet ¢ BetPtr;
NowProapt : ProaptPtr;
NowScr : ScreenPtr;
ch : char;
Option,Hpc,Tpc,Bpc,Tac,Bac, Tic,Blc,Tfte,Bftc & byte;
bufhead s word absolute BiosSeg:$if;
buftail i word absolute BiosSeq:$iC;
bufstart ¢ word absolute BiosSeq:$80;
bufend ¢ word absolute BiosSeq:$82;
Function Heapvail : boolean;
begin
HeapAvail := (memavail > 4094);
end;
Procedure Tone{freg,tise : word); .
begin
sound{freq);
delay(time);
nosound;
end;

Frocedure Color(T,R : byte};

Pg 2
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begin
Textcolor(T);
Textbackground(B);
end;

Procedure Say(x,y : byte; aessage : str80);
begin

gotoXY{x,y};

write{aessage);
end;

Procedure Wdrt{ x,y : byte; sessage : str8o};

var i s byte;
location @ word;
begin

dec(x); dec(y);
location := (28x) + (y#160);
for i := 1 to length{sessage) do
begin
sea [VideoSegment:location] := ord{message[il);
inc(location,2};
end;
end;

Frocedure Rver{x,y : byte; message : str80);

var i : byte;
location : word;
begin

dec{x}; decly);
location := (28x) + (y#160};
for i 1= 1 to length{aessage) do
begin
sea {VideoSegment:location] := ord(messagelil);
inc{location,160);
end;
end;

Procedure kkbhdistrg : string);
var i,key : byte;
tail @ word;
begin
tail := buftail;
if length{strg) > 0 then
for i ;=1 to length(strg) do
begin
inc(tail,2);
if tail = 62 then tail = 30;
if tail < tufhead then
begin
key := ord{strglil);
nea[BiosSegsbuftail) := key;
buftail := tail;
end
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else begin tone(500,100); exit; end;
end;
end;

Procedure Khkistrg : string);
var i,key,tail:uo}d;
begin
tail := buftail;
if length(strg) > ¢ then
for i := 1 to length(strg) do
begin
inc{tail,2);
if tail = 62 then tail :=30;
if tail ¢ bufhead then
begin )
key := ord(strglil);
key = swap(key);
sove{key,men{BiosSeq:buftaill,2);
buftail := tail;
end
else begin tone(300,100); exit; end;
end;
end;

Function upper(strg : string) : string;

var i byte;

begin
iT length(strg) > 0 then
for i := | to length(strg) do strgli) := upcase(strgli]);
upper := strg;

end;

Function rtris{strg : string) : string;
var len : byte absolute strg;
begin
while (len ) 0) and (strgllength(strg}] = #32} do
delete(strg,length(strg),1);
rtria := strg;
end;

Function ltria{strg : string} : string;
var len : byte absolute strg;
begin
while (len } 0) and (strg{!] = 432} do
delete(strg,i,1};
Itria := strg;
end;

Function alltria(strg : string) : string;
begin

alltrim i= rtria(itria(strg)) ;
end;

Function Replicate(ch : charj nua : byte) : string;
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var strg : string;
len : byte absolute strg;
begin
fillchar(strg[11,nus,ch};
len := nus;
Replicate := strg;
end;

Function Space(nus : byte) : string;
begin

Space := Replicate(#32,nua);
end;

Function Ctol(strg : string) : integer;
var code,nueber : integer;
begin
val(strg,number,code);
if code = 0 then Ctol := number
else Ctol := ¢
end;
Function Exist(FileNase : string) : boolean;
var f: file;
begin
assign{f,FileNaae);
{$1-} reset(f); close(f); {$F+}
Exist := (I0result = 0);
end;

FProcedure Shs(SH : switch);
begin
if SH = on then Hslt := True
else Hslt := False;
end;

Procedure Spc(H,T,B @ byte);

begin
Hpe
Tpc
Bpc

end;

2 e X

Procedure 5s1(S§ : switch);
begin
if % = 0N then Slide := True
else Slide := False;
end;

Procedure Sct(Pch,Pcl : byte);
var req : registers;
begin
with req do
begin

Pg 5
of 15
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ah
th:
cl
end;

intr($10,reg);

= $013
= Pch;
= Pcly

end;

Procedure Scur(SH ; switch);

begin
if 8 = off then Sct{i,0)
else if IsColorCard then 5ct{7,7)
else Sct(13,13);

end;

Procedure Sac(T,B : byte);
begin

Tac := T; Bac := B;
end;

Frocedure Intp;
begin
Slide := false;
Uuda := True;
end;

Procedure Suda(SW : switch};
begin
if S = ON then luda := True
else Uuda := False;
end;

Procedure SverT(var scr s Screen);

begin
with scr do begin
sove(aes[VideoSegaent;$0000],Screendata,5ize0F (ScreenData));
row := whereY; col := wherel;
end;

end;

Procedure Rscrf{scr : Screen);
begin
with scr do begin
sove(ScreenData,sen{VideoSegment: $0000],5i2e0f(ScreenData));
GotoXY(cal,row);
end;
end;

Procedure Svcr;
begin
i HeapAvail then
begin

Pg b
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new({NowScr);
with NowScr* do begin
SverT(ScrData);

NowScr® .next := LastScr;
LastScr := NowScr;
end;
end
else write('Heap overflon’);
end;

Procedure Rscr;
begin
if LastSer < nil then
with LastScr* do begin
Rscrf(ScrData);
NowScr := LastScr;
LastScr := LastScr*.next;
dispase{NowScr);
end
else write('No screen saved');
end;

Procedure Sfic{1,B : byte);

begin
Tite s
Bftc :

end;

Procedure Frase( border : str8; tx,ty,bx,by : byte; title : str80);

var | i,0uln,OWlx, 0NN, OMX ¢ Word;
OldAttr,start,len : byte;
strg : strB0;

begin

OWHn := WindMin;
OWNx 1= WindMax;
window{tx,ty,bx,by);
clrscry .
len := bx-tx-1;
strg := border[1] + Replicate(border[S],1en) + border[2];
Wdrt(tx,ty,strg);
if Title ¢ 800 then
begin
0ldAttr := TextAttr;
calor(Titc,Bftc);
start := (length(strg) div 2) - (length{title) div 2);
OMK := WindMin;
OHX := WindMax;
window(1,1,80,23};
gotoXY(tx+start,ty);
write(title);
WindMin := OMN;
WindMax = OMX;
TextAttr := OldAttr;



03-17-91 04:31:42 a:menu.pas Pg 8

Fri 03-22-91 10:09:43 Cproapt of 13
: 386-440
end;
strg := border{3] + replicate{border(6],len} + border(4];
Wdrt{tx,by,strg);

len := by-ty-1;
strg := Replicate(border[7],len);
Wver(tx,tytl,strg);
len :=-by-ty-1; =
strg := Replicate(border{8],len);
Wver(bx,ty+l,strg);
NindMin := OWMn;
WindMax := OWMx;
end;

o Frocedure Cprospt;
begin
while firstProspt > nil do begin
NowProapt := FirstPrompt;
FirstPrompt := FirstProapt”.next;
dispose(NowProapt);
end;
FirstProapt := nil;
LastPrompt := nil;
Pent 3= 0
end;

Procedure HrtNProapt{NowProapt : ProaptPtr);
var 01dX,01dY,01dAttr & byte;
begin
OldAttr := TextAttr;
with NowProapt® do
begin
say(x,y,Hilgt);
014X := whereX; 01dY := whereY;
TextColor (Hpc};
say(xtFntspc,y,Hilgt{Fntspc+l]);
say{(01dX,01dY, " );
end;
TextAttr := OldAttr;
end;

Procedure Proapt(col,ron : byte; Menudata, Pasg : str80);
begin
if Heapfvail then
begin
new{NowProspt);
inc(Pent);
with NowProapt® do
begin
&sg := Pasg;
X :=coly Y := row;
ProaptNo := Pcnt;
Hilgt s= Menudata;
Fatspc := 05
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while (Hilgt{Fntspctl] = 432) ‘and (Fntspc <= length(Hilgt)) do
Inc(Fntspc);
WrtNProapt (NowProapt);
pre := LastProapt;
end; .

if FirstPrompt’= nil then FirstProapt := NowProapt;

if LastPrompt ¢ nil then LastProspt® .next := NowProapt;

LastPrompt := NowProapt;

LastProapt®.next 1= nil;

end

else write('Heap overtlow’);

end;

FProcedure Lkhl;
begin
Wkbd (427);
WEnk(#75);
Wkbd(#13);
end;

FProcedure Rkhl;
begin
Wkbd (#27);
Wink{#77);
Wkbd(#13);
end;

Procedure Ukhl;
begin

Wink(replicate{#75,Uds1)});
end;

Procedure Dkhi;
begin

Rink(replicate (#77,Udsl));
end;

Procedure Suds{nua : byte);
begin

Udsl := nua;

Suda{off);
end;

Procedure Menuto(var option : byte);

Procedure WrtProapt (NowProapt : ProaptPtr);
var OldAttr,0ldWindMin,0ldWindMax : wWord;
begin
OldAttr := TextAttr;
with NowPrompt* do
begin
Color{Tpc,Bpc);
say(x,y,Hilgt);
color(Tac,Bsc);
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‘0ldWindMin := WindMin;
- OldWindMax := WindMax;
window(!,1,80,23);

gotoXV{1,25); clreol;
write(msg+space(79-lengthiasgl});
WindHin := 0ldWindNin;
WindMax := GldWindMax;
gotoXY{Fntspcx,yl;
end;
TextAttr := OldAttr;
end;

Procedure UpMove;
begin
with NowProapt® do
ifpre=nil then
NowPrompt := LastProapt
else NowProspt := pre;
end;

Frocedure Dosnlove;
begin
with NOwProspt* do
if next = nil then
NowPrompt := FirstProapt
else Nowproapt := next;
end;

Procedure Hotkey(var Firstley : char; var NowProspt : ProaptPtr);
vat FirstCh : chary
0ldProapt : ProaptPtr;
EndSearch,FirstTise : boolean;
begin
01dProapt := NowProapt;
NowProspt := NowProapt®.next;
if NowProapt = nil then NowProapt := FirstProept; -
EndSearch := false;
FirstTise := true;
while (NowProapt () nil) and not £ndSearch do
with NowProapt® do begin
, FirstCh := Hilgt{Fntspctll;
if UpCase(FirstKey} = UpLase(FirstCh) then
begin
HriNProapt(0ldProapt);
WrtProspt (NowProapt);
if Hslt then Firstey := $13;
EndSearch := true;
end
else NowProapt := next;
if Firstlise and (not EndSearch) and (NowProapt = nil} then
begin
NowProapt := FirstPrompt;
FirstTiee := false;
end;
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end;
if Not EndSearch then NowProapt := DldProapt;
end;

begin.{ NenuTo }
if FirstProapt = nil then begin option := 0; exit; end;
NowPrompt := FirstProapt;
if (option » LastProapt”.ProsptNe) ar (option <= 0) then option :=1;
while (NowProapt*.ProaptNo <> option) and (NOwprospt <> nil) do
NowProapt := Nowproapt™.next;
if NowPrompt®.Proaptho ¢ option then
NowProapt := FirstProapt;
WrtProspt(NowProapt});
firstkey := #00;
while not (firstkey in [413,327)) do
begin
firstkey := readkey;
lasfkey := firstkey;
if (firstkey = $00) and keypressed then
begin .
WrtNProapt (NowProapt);
1T keypressed then begin
lastkey i= readkey;
case lastley of

#75 : 1 5lide then Lihl else UpHove;
$77 : if Slide then Rkhl else DownMove;
$72 ¢+ 1if Uuda then UpMove else Ukhl;
#80 : 1 f Uuda then DownMove else Dkhl;
$71 : NowFroapt := FirstProapt;
#79 : NowProapt := LastProspt; .
end;
end;
if not keypressed then WrtProapt(NowProapt);
end

else if not (Firstkey in [#13,427}) then
HotKey(FirstKey,NowProapt};
end;
WrtProapt(NowProapt);
LastActive := NowProapt”.Proaptho;
if firstkey = 427 then option :1= 0
else option := NowProspt®.PromptNo;
Cproapt;
Intp;
Hslt := true;
ldsl := @
end; { Menulo }

Procedure (let;
begin
while Firstget ¢ nil do
begin
NowGet HE

irstBet;
FirstGet i

F
FirstGet”.next;
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dispnse(Naub‘et);
end;
FirstGet := nil;
Lastbet :=nil;
end;

Procedure Slc{tcolor,beolor : byte);

begin
Tlc := tcolor;
Blc := bcoler;
end;

Procedure Let(var strg; strglen : byte; Valid : CharSet);
var (ldAttr : byte;
len : byte absolute strg;
begin
OldAttr := TextAttr;
if HeapAvail then begin
new{NowGet ) ;
with NowGet* do begin
row := shereY; col := wherek;
DataSeg := Seq(strg); Datalfs := ofs(strg);
datalen := strglen; ValidSet := Valid;
sove(strg,data,lentl);
if length(data) > strglen then data := copy(data,l,strglen);
pre :=.Lastbet;
color(Tlc,Blc);
say(col,row,datatspace(datalen-length(data)});
end;
if Firstbet = nil then Firstbet := NowSet;
if Lastéet & nil then LastBet*.next := Nowbet;
LastGet := NowGet;
Lastbet*.next 1= nil;
end;
TextAttr := OldAttr; |
end;

Procedure .ReadLet;

Procedure ReadOneGet(x,y : byte; var strg : string;len : byte);
var FirstTige : boolean;
i,01dAttr : byte;

Procedure Functionkey(var i : byte);
begin
if keypressed then
begin

lastkey := readkey;

case lastkey of

483 ; delete(strg,i,l);
#7533 if i) 1 then dec(il;
$77 + i€ i (= length(strg) then inc(i);
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$71 11 = 1 .
479 : begin i := length(strg}; if i ( len then incli); end;
§72,¥80 : ch = #13;
end;
end;
end;

begin { ReadOneGet }
OLdAttr := TextAttr;
FirstTime := True;
colar(Tlc,Blc);
i i= length{strg)+l;
TextAttr := TextAttr + 128;
repeat
say(X,Y,strgtspace(len-length{strg})};
color(Tle,Blcl;
gotoXY{xti-1,y);
ch := readkey;
firstkey := ch;
lastkey := tirstkey;
if FirstTige then
begin
if not (ch in [#0..431]) then
begin strg := ""ji := 1} end;
end;
FirstTime := false;
case ch of
$00 & FunctionKey{i);
H :ifi)! then begin dec(i); delete(strg,i,i); end;
Y : begin strg := "1 = 1; end;
$1..830:; { no action }
else begin
if ch in NowGet*.ValidSet then
begin insert(ch,strg,i}; inc(i}); end
else tone{300,100}; end;
end; { case }
if i) len then begin tone(500,100); ch := $13; end;
if length(strg) > len then delete(strg,lent,1);
until (ch in [#13,#27]) or (i ) len);
strg := Alltris(strg); )
with NowGet” do sove (strg,sea(DataSeg:Datalfs],length(strg)¢l);
say(x,y,strg+space(len-length(strg)});
TextAttr := OldAttr;
end;

begin { Readbet }
lastkey := #00;
NowBet := FirstBet;
while not (lastkey = #27) and (NowGet-<) nil)} do
with Nowbet® do
begin

ReadOne6et (Col,row,data,datalen};

case lastkey of

$72 : begin
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Nowbet := pre;
if NowGet = nil then
Nowbet := LastBet;
end;
$80 : begin
NowGet := next;
if Nowbet = mil then Nowbet := Firstbet;
end;
else Nowbet := next;
end;
end;
Clet;
end;

Function DirFiNase(fnase ; str3¢} : str30;
label fin;

const Llx=1%

Uy = 7;

Rx = 71;

Ly = 23;

HaxFile = (Ly-Uy-1) ¢ {(Rx-Lx) diwv 15};
var Sr : SearchRec;

FiNage : strio;

OLdWdMn,01dWdMx : word;
option,fcount @ byte;
SrSize,dirnase : string[40];

dirgap tarray(l. . MasfFile] of stri2;
begin
OLdWdMn := WindMin;
01dWdMx := WindHax;
Sver;

fcount :=0;
if (fname ="'} or (fnamellength{fraee)] in {":","\","." ]}
then fnase := fnamet'§.17;
dirnase := upper(FExpand (fname));
frame(double,Lx,Uy,Rx,Ly,$32+dirnane+§32);
window(Lx+1,Uy+1,Rx-1,Ly-1);
findfirst{fname,directory+tarchive,Sr);
if doserror <3 0 then
begin
Wdrt (32,20, Can’" "t find file !'});
repeat until keypressed;
goto fin;
end;
while (doserror = 0) and {fcount ¢ MaxFile) do
begin
inc{fcount);
if wherel »= Rx-17 then gotoXY{l,whereY+i};
with 5r do begin
dirmap{fcount] := name;
str(size:b,5rSize};
proapt{whereX+l,whereY,#32+nanetspace{13-length{nane}},
tspace{lb}+°File .’ + name + space({9-length(name}) +
‘S8ize . + SrSize + ° bytes’);
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end;

findnext(5r);
end;
option := 1;
Scur(off);
Shs{off);
Suds{(Rx-Lx}) diwv 1§});
senuto(aption);
if option & 0 then
begin
FiNase := dirmaploption];
DirFiName s= FEupand{FiName};
end
else Dirfilase = '’
fin: HindMin := OldidMn;
WindMax := OLdWdMx;
fiscr
end;

BEGIN ( unit menu }
IsColorCard := (sea[$40:$49] ¢> aono);
if IsCelorfard then

begin

VideoSegaent := $BB0O;
Color(13,0);
Spc(15,13,1);
Sec{15,1);

Sic(15,0);
Sftc(14,5);

end

else

begin
VideoSegaent := $B000;
Color{7,0);
Spc(15,0,15);
Sac{0,15);
§1c(0,15};
Sttc(is,0);

end;

END. { unit genu }

Pg 135
of 13
771-8135



03-17-91 21:52:14 a:gpib4.pas Pg 1
Fri 03-22-91 10:31:04 Read¥N of 14
1-53

Program Project_2533;
Uses Crt,Dos,Printer,Menu, [EEE488;

const  Mainlption : byte = I
Quit :boolean = false;

var OutPutScreen : Screen;
heaptop : “integer;
hryar,sr fr @ word;
FileSave : Text;
FileData ;o strig;

Procedure ReadtN(var ans 3 char);

begin
repeat
ans := ypcase(readkey);
iT ans = §27 then exit;
until ans in [V ,'N'];
write{ans};
end;

Frocedure 6PlBaenu;
canst tol = 3;
option : byte = 1;
var GPIBeenuScr : Screen;
al,az,al 1 stringlil;

H}

Frocedure 6GetAddr{var addr : integer);
label roj;
begin
roj : Svcr;

Scur{on);

frase{double,39,7,61,9," ADDRESS [0..30] *);

al ="

gotoxy(40,8);

let(al,21,[448..357]);

readlet;

Scur(off);

Rscrj

if Lastkey = #27 then exit;

addr := Ctol(all;

it {addr } 30) or (al = ') then

begin
tone(500,230);
goto roj;
end;

end;

Procedure InitSource;
begin

INIT_SOURCE;
end;



03-17-91 21:32:14  a:gpibd.pas
Fri 03-22-91 10:31:04

Procedure InterfaceClear;
begin

IFC;
end;

Procedure fevicellear;
begin

DCL;
end;

Frocedure SelectDevicellear;

begin :
GetAddr(addr);
if Lastkey = #27 then exit;
SEND_COMMAND (ADDR,SDLC);

end;

Frocedure LocallockOut;
begin
GetAddr (addr);
if Lastkey = #27 then exit;
SEND _COMMAND (ADDR,LLO);
end;

Procedure 6otolocal;

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

end;

Procedure broupExecutelrigger;
begin
GetAddr (addr);
if Lastkey = $27 then enit;
SEND_COMMAND (ADDR,GET);
end;

Procedure Receivelata;

label wil,wiZ Wil un;

var ans : char;
L,Loop : integer;

begin
Svers
Scur{on};
wil: al &= ""y a2 1= "'y ad = 'y

InterfaceClear

frame(doubie,39,7,62,12," Receive Data ');

say(41,8, Address [0,.30]

); let(al,2,[#48..4571);

s3y(41,9, Bytes of data | °); let{aZ,3,(#48..457]);

say{41,10, Loop (1..max)
readlet;

‘)3 let(ad,3,{448..457]);

if Lastkey = 427 then goto wi3;

addr := Ctol(al};

Pg 2
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if (addr ) 30} or (al = "} ar {a2= "'} or {a} = ') then
begin
tone {300,250}
goto wil;
end;
pug := Ctol{a2);
loop := Ctol{ad);
say(41,1L, Save data [Y/N] | *); ReadYN(ans});
if ans = 427 then goto wil;
ifans = 'Y then
begin
wn; FileData := '
frase(double,27,14,75,16," Enter File to Save ');
gotoxy(28,15);
let(FileData,47,(#0,,42551);
readlet;
1T Lastkey = 427 then goto wil;
1f filelata = * then goto w;
FileData := upper{fileData);
Rssign(FileSave,FileData);
end;
frase(double,1,14,80,24,° DATA ');
window(2,13,79,23);
clrser;
For L :=1! to Loop da
begin
GET_DATA {ADDR,D,nus);
GetTime(hr,mr,sr,fr};
writeln{Dj;
writeln('Time=",hr, :",&r:2,"s",5r:2," 3", fri2hy
writeln;
if Bustrror then goto wil;
if ans = 'Y' then begin
if Exist(fileData) then append(FileSave)
else rewrite(fileSave};
wrlteln(FileSave,D,",’Iine=‘,hr:2,':',ur:2,':',sr:2,':‘,fr:Z);
close(F1leSave);
end;
end;
repeat until keypressed;
wi2: window(1,1,80,25);
wid: Rscr;
Scur{off);
end;

Procedure SendMessage;
begin
GetAddr (addr);
1f Lastkey = #27 then exit;
M=y
Sver;
Scur{on);
trase(double,24,11,73,13," Hessage ');
gotoxy(23,12);
let(N,30,(40..4255]);
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readlet;
Rscrj
Scur(off);

i¥f Lastkey = #27 then exit;
SEND_MESSAGE (ADDR,H);
end;

Procedure SerialPolling;
begin
GetAddr(addr);
if Lastkey = $#27 then exit;
SPOLLING (ADDR,DByte);
i Bustrror then exit;
Sverg
frase(double,44,1¢,57,13," DATA ');
window(45,12,54,12);
write(DByte);
repeat until keypressed;
window{l,1,80,23);
Rscr;
end;

begin { 6PIBeenu }
SverT(GPIBmenuScr);

repeat;
Shs(off);
frame{single,2,7,19,18,400});
proapt{cal, 8,  Initsource )
proapt{col,whege¥+t,” IFC
proapt{col,where¥+i,” D{L
prorpt{col,whereY+!,” SOC
proapt{col,whereY+l," LLO
proapt{col,whereY+l,” GTL
proapt{col,wherey+l,” BET
proapt(col,whereY+!,” Receive Data
proapt{col,wherey+l,’ Send Message
prompt(cal,whereY+l,” Serail Folling -
Ssi{on};
aenutofoption);
case option of

1 ¢ InitSource;

2 : InterfaceClear;

3 & DeviceClear;

4 : SelectDeviceClear;

3 ¢ LocallockOut;

6 1 Gotolocal;

7 : GroupExecuteTrigger;

8 : ReceiveData;

9 : SendMessage;

10 ; GerialPolling;
"0 s Option := LastActive;

end; { case }

P L T T Ve VU

"Initial the interface card.’};
"Interface clear.’};

‘Device clear.’|;

‘Select device clear’};

‘Local look out.'});

‘6o to local.'};

‘Group execute trigger.’);
‘Receive data froam device.');
‘Send message to device.’');
‘Serail Palling.”);

until (Lastkey = 427} or (Lastey = #73) or (LastKey = #77});

RscrF(GPIBaenuScr);
Shs{on};
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end;
Procedure Filelenu;
const ol = 24
option ¢ byte = I;
var  fileMenuScr : Screen;
Procedure ReadDir;
var fnzee : str3o;
begin
fname := "§.t';
Scurten);
Frase(double,16,15,64,17," Enter drive and path 1
gotoxy(17,16);
tet{fnaae,47,{#0..4253]);
readlet; ~—__.
Scur{off);

if Lastkey = 427 then exit;
FileData := DirfiNase(tname);
end;

Procedure List;

type pter = “dataP;
dataf = record
LineNo ¢ word;
data + strBo;
pre,next : Pter;
end;
var heaplist ¢ “integer;
firstf,lastP,nowP,tapP : Pter;
source : text;
Gfile ¢ SearchRec;
buffer t stréd;
01dAttr : word;

Procedure ReadSource(var source :

var

begin
firstP := nil;
CountLine 3= 0;

CountLine : word;

text);

while not eof(source) do

begin
readIn{source,buffer};
inc(Countline);
new(nowP);

with nowf” do begin

LineNo := CountLine;

Data  := buffer;
end;
if firstP = nil then
begin

firstP := nowP;
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firstP* .pre :=nil;

lastp := firstp;

lastP~.next := nil;

end

else

begin
lastp*.next := nowP;
nowF”.pre := lastP;
lastP := nowP;
lastP~.next 1= nil;
end;

end;

close{source);

end;

Procedure Display(FileData : str3);
var tount ¢ integer;

ch ¢ char;

0ldHin,DldMax : word;

Procedure lp_one_line;
begin
if topPr.pre ) nil then
begin
topP := topP.next;
nowP := nowF*.next;
gotoXY(1,1]; insline;
write(topP~.dataj;
end;
end;

Procedure lown_one_line;
begin
if nowP~.next O nil then
begin
nowf := nowf*.next;
topP := topP~.next;
gotok¥(1,23);
writeln;
urite{nowP”.data);
end;
end;

Frocedure Doun_one_page;
begin
count := 0y
if nowP*.next = nil then exit;
topP := nowP;
clrscrj
write(nowP*.data};

while (count ¢ 22} and (nowP*.next ¢ nil) do

begin
inc(count);

Pg &
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nowf := nowP”.next;
writeln;
write(nowP*.data};
end;

end;

Procedure lrite_one_page;
begin
caunt := 0;
clrscr;
write(nowP*.data);
while (count ¢ 22) and (nowP*.next <> nil} do
begin
inc{count);
nowP := nowP*.next;
writeln;
write(nowP*.datal;
end;
end;

Frocedure Up_one_page;
begin
‘tount = 03
while (count < 44) and (nowP*.pre <} nil) do
begin
inc{count);
nowf := nowP”.pre;
end;
topf :i= nowP;
Hrite_one_page;
end;

Procedure first_line;

begin
nowP = FirstP;
topP = FirstP;
Nrite_one_page;
end;

Procedure Last_line;
begin
count := 0;
nowf 3= lastP;
while (count < 22} and (nowf*.pre ¢ Nil) do
begin
inc{count};
nowP i= nowP*,pre;
end;
topF := nowP;
Write_one_page;
end;

Function FiliSpc(no & word) : str8o;
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var strg : strég;
begin

str(no,strg);

Fillopc := strg + space{4-length(strg});
end;

begin { display }
nowP := firstP;
topP := firstP;
ch 1= #00;
01dNin :="WindMin;
OldHax := WindMax;
Window(1,2,80,24);
Urite_one_page;
while not (ch in ['®',4#27)) do
begin
Wdrt(70,1, "Line : "+ FillSpc(topP~.LineNo)});
Wdrt(70,25, Line ¢ “+ FillSpc{Nawf~.LineNo));
th i= upcase(readkey);
if ch = then Halt{l);
1f (ch = $00) and keypressed then
begin
lastkey := readkey;
case lastkey of
$72 : Up_one_line;
#80 : Down_one_line;

#73 1 Up_one_page;

" 481 : Down_one_page;
$71 : First_line;
$79 : Last_line;

end;

end;
end;
WindMin := 0ldMin;
WindMax := OldMax;

end;

Praocedure Assignfile(FileData : str3();
var Qldattr : word;
begin
BldAttr := TextAttr;
i€ [sColorlard then
begin
textcolor(13);
textbhackground(1);
end
else
begin
textcolor(0});
textbackground(7);
end;
gotoXY{1,25}); clreol;
write ('Cossand ) ‘ up ‘ Down | Pgbn I Home | End | Auit I‘);

Fg 8
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gotok¥{1,1); clreol;
write('Reading File (¢ *,FExpand(FileData));
assign{source,Fiiebata);
* reset(source);

sark{heaplist};
readsource(source};
say(l,l, File »» ‘“tFilelata); clreol;
IextAttr 1= Oldattr;

end;

begin { List }
clrscr;
OldAttr := TextAttr;
textcolor{i4y;
textbackground(0);
Scur{on);
FileData := *';
gotoXy{l,1);
write{ Enter file to display >'); clreol;
Wdrt{i6,3, Press ENTER to dislay files ESC to cancel.}');
let(FileData,36,(#0,.4255]);
readlet;
Hort{ls,3, BE
Scur (off});
fextAttr := OlaAttr;
if Lastkey = 427 then exit;
if filelata = ° then FileData := DirfiNase(FileData);
if Lastkey = 427 then ext;
FileData := upper(FileData);
if Eust(Filebata) then
begin
Assignfile(FileData};
display(FileData);
release(heaplist);
end
else
begin
tone| 300,100};
Kdrt(32,20," File not found ! *);
repeat until keypressed;
end;
end;

Procedure frint;
var PrintOut : Text;
' Datalut : strB0;
0ldAttr : word;
ans t char;
begin
Sverg
Scur{on);
FileData 3= "3
Frase{double,16,15,64,17," Enter File to Frint ');
Wdrt(16,19, (Fress ENTER to display files or ESC to cancel.)’ ),
gotoxy(17,16);
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let(FileData,47,(#0..4253]);
readlet;

Scur{otf);

Rscry

if Lastkey = #27 then exit;

if fileata = °* then FfileData := DirfiName(FileData);

.if Lastkey = 427 then exit;
Frame{double,19,15,61,17,"");
gotoxy(20,16);

Scur{on);

write(" Is your print ready? READY [Y/N] : ');

ReadYN(ans);

Scur{off);

if ans = 'Y then
begin

Frame{double,16,15,64,17,  Print File °

gotoxy(17,16};
OldAttr := Teathttr;
TextAttr := TextAttr+128;
write{FExpand(FileData));
TextAttr := OldAttr;
if Exist(FileData) then
begin
assign(PrintOut F1leData);
reset(Printlut);
while not EOF(Printlut) do
begin
readln(PrintOut,Datalut);
writeln(LST,Datalut};
end;
close(Printbut);
end
else
begin
tone(300,100};
Wdrt(32,20, File not found '');
repeat until keypressed;
end;
end;
end;

FProcedure ChangeDir;
vatr DirName 3 DirStr;
begin
GetDir(0,DirNane};
Scur(on};

Frame(double,16,15,64,17," NEW DIRECTORY *};
GotoxY(17,16); let(DirNaae,47,(40..4235]);

readlet;

Scurfotf);

if Lastkey <> 427 then
begin
{$1~) ChDir{DirName}; {$1+}

if 0result ¢; ¢ then Wdrt{32,20, Invalad directory’

Pg 10
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end;
end;

Procedure frasefile;

var DelName & str3o;
f t file;
ans ¢ char;
dar : DirStr;
nase ¢ NaaeStr;
ext ¢ ExtStr;

OLdAttr & word;

begin
Sver;
Scur{on};
DelNage := "
Frame(double,16,15,64,17, Enter F1le Nase ‘);
Wdrt{16,19," (Press ENTER to display files or ESC to cancel.)’};
Gotoxv(17,16}; let(DelName,47,[40..4255]); .
readlet;
Scur(off);
Rscr;
iT Lastkey > $#27 then
begin
if DelName = °° then DelNase := DirfiNase(DelNage);
if Dellase ¢ °° then
begin
Sfto(i42,4);
Frase(double,20,13,60,17," Warning '};
FGplit(DelName,dir nage,ext);
tone {904,400} ;
Scur{on}; .
Say(22,16, File > * + nake + ext +* Erase (Y/N): *);
Read¥N{ans);
Scur{off);
if ans = 'Y then
begin
assign(f,DelNage);
{$1-7 Erase(f}; {$1+}
i [Oresult < 0 then
begin
tone (300,200} ;
Wdrt(30,23,'Can’ 't Erase This File');
repeat until keypressed;
end;
end;
end;
end;
end;

begin { FileMenu }
SvcrT(FileMenuScr);
Frame{single,col-1,7,col+11,13,400);
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proapt{col, 8, Directory *,'Display files.’);,
proapt{col,whefe¥+l,’ List ", Display data fros file.');
prospt{col,whereYtl,” Print “y'Print data froa file,'});
proapt{col,whereY+i,’ ChDir "y ‘Change directory.'};
proapt{cel where¥+l," Erase ‘yErase file,’);
Ssi{on};

MenuTo{option);

case option of
1 ¢ ReadDir;

2 : List;

3 ¢ Print;

4 : ChangeDir;

9 i Erasefile;

b 1 option := LastActive;
end;
RscrF{FileMenuScr);

end;

Procedure OptionMenu;
const tol = 49

option : byte = 1;
var OptionScr @ Screen;

Procedure TiseSet;

label tan;
var hh,as,ss ;string(2];
begin

tan: Scur(on);
hh 5= ""; am 1= ""; 55 1= 73
frase(double,45,13,60,17," Enter Tige *);
say (47,14, Hour v )y letthh,2,[448..457]);
say(47,13, Hinute | '}; let{na,2,(#48..4571);
say(47,16, Second | °); let(ss,2,[#48..4571};
readlet;
Scur(off);
1T Lastkey = #27 then exit;
hr := Ctol(hh};

ar 1= Ctoliea);

sr := Ctol(ss);
if (hr > 23) or (sr > 39) or (sr > 39) then goto tm;
SetTime(hr,or,sr,0);

end;

Procedure DateSet;
var yryen,dy : word;
yi,al,dl ; string(2];
begin
Scur{on);
dl := ""jal 1= vl o= g
frame{double,46,13,59,17, 'Enter Date ');
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say(48,14, Day
say{48,15, 'Month
say(48,14, Year
readlet;
Scur{off);

asgpib4.pas
BuitMenu

')y let(dl,2,[448..457]);
')y let(al,2,[#48..457]);
') let(yl,2,(#48..457));

if Lastkey = #27 then ent;

dy := Ctal(dl);
an = Ctol(al);
yr i= Ctol(yl);

Sethate(yr,an,dy);

end;

begin { OptionMenu }
SverT{OptionScr);
trame{single,col-1,7,col+8,10,400};

8," Tise °,’'Set real time to systea.’);

proapt{col,whereY+l,’ Date °,’'Set real date to systes.’);

proapt{col,

Ssl{on};
senuto(option);

case option of

1 ¢ TiseSet;
2 : DateSet;

0 : option := Lastéctive;

end;
RscrF{0OptionScr);
end;

Frocedure Quitenu;
const col = 73;
option : byte = 13

var QuitScr

begin { BuitHenu }

SverT{QuitSer);

Screen;

frase(single,col-1,7,col+6,10,800};

proapt(col,

8,” No °, Cancel.’);

prospt(col,HhereY+l,’ Yes , Exit programs.’);

8s1(on);
senuto(option};

case option of

i

0
end;
Rscrf (QuitScr);
end;

gption :=

} Quit := false;
2 ¢ Buit := true;

LastActive;

Procedure Hainenu;
begin { MAirsenu }

Suda(off);
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prospt( 3,3, " 6PIB ',’> Beneral Purpose Interface Bus command ¢');

proapt(26,5,” File
proapt (49,5, Option
proapt(73,3,° Quit
HenuTo(MainGption);

“y'> Directory . List . Print .. Chdir .

"y’ Time . Date (')

y'> Exit Progras < };

Erase <');
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case Mainlption of
1 : GP1Baenu;
: Fileaenu;
¢ OptionMenu;
: GuitHenu;
: NainOption := LastActive;
ehd;

BEGIN { sain )
checksnow := true;
directvideo := true;
sark{heaptop};
clrscry
Scur(off};
frase{single,1,1,80,4,300);
5ay(22,2, PARALLEL Interface Card for 1M PC');
say(33,3, “Version 0.17);
if IsColerCard then calor(0,7);
repeat HainMenu;
until Quit;
release(heaptop);
color{13,0};
clrscr;
frage(single,1,1,80,4,800};
say(23,2, Computer Industrial’};
gotoxy(l,6};
Scur(on);

END,
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intel° _ Silicon Gate 'MOS 8255

PROGRAMMABLE PERIPHERAL INTERFACE

) ’ POV
B 24 Programmable I/0 Pins _ . 5 u Direct Bit Set/Reset Capability
m Completely TTL Compatible """ Easing Control Application Interface-
® Fully Compatible with MCS™-8and  ® 40 Pin Dual In-Line Package
MCS™-80 Microprocessor Families = Reduces System Package Count

The 8255 is a general purpose programmable 1/O device designed for use with both the 8008 and 8080
microprocessors. It has 24 1/0 pins which may be individually programmed in two groups of twelve and
used in three major modes of operation. In the first mode (Mode 0), each group of twelve 1/0 pins may be
programmed in set$ of 4 to be input or output. InMode 1, the second mode, each group may be programmed
to have 8 lines of input or output. Of the remaining four pins three are used for handshaking and interrupt
control signals.. The third mode of operation (Mode 2) is & Bidirectional Bus mode which uses 8 lines fora
bidirectional bus, and five lines, borrowing one from the other group, for handshaking.

Other features of the 8255 include bit set and reset capability and the ability to source 1mA of current at
1.5 volts. This allows darlington transistors to be directly driven for applications such as printers and high
voltage display_s.

PIN CONFIGURATION 8255 BLOCK DIAGRAM
a3} NS 1] rae
ra2l]2 »]Jras *
rarls »[Tras j
rasl]e n ey rowtn w chour it
o »pw e i Sy X
=de w5 neser F‘e:-?:ﬁ,’: 1% .
[ Yu ] Mo, R
alls n0o,
as[]e n[o, : i
10 EmE-% YoM
rsgn 8255  xh, . C:‘ .
res[Ja2 »PH n: <:> ’35.:.‘ yrc,
rcafTes »[Jo, womctonacoarans | ]
rcoJra 200, o,o.(%— D, — h__,.‘)
i 26[3 Vee WIEAAL Ao
sczle »s[] rsr OaTaA Bug ] '
o ugm K— I‘.‘,";I'.ﬁ d iy
m: " n{Jres n
mdn 2{7]m = '
w2 nm [ JE———
W g BEAD/ arowe anous.
. — amtnen K—— — & = °
PIN NAMES ~ ' » e
REPET e J MR
B,-0y DATA BUS (BI-DIRECTIONAL)
RESET RESET INPUT
(=] CHIP SELECT
K3 READ INPUT ,,__?
- Wh WRITE INPUT
AD. AV PORT ADDRESS

PATFAD | PORT A (BITI
PE7P80_| PORTB (BIT)
PCIPCO PORT C (BIT)
Vee +5 VOLTS
GND §VOLTS
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8255 BASIC FUNCTIONAL DESCRIPTION

General

The 8255 is a Programmable Peripheral Interface (PPl) de-
vice designed for use in 8080 Microcomputer Systems. Its
function is that of a general purpose |/0 component to inter-
face peripheral equipment to the 8080 system bus. The
functional configuration of the 8255 is programmed by the
system software so that normally no external logic is nec-
essary to interface peripheral devices or structures.

Data Bus Buffer

This 3-state, bi-directional, eight bit buffer is used to inter-
face the 8255 to the 8080 system data bus. Data is trans-
mitted or received by the buffer upon execution of INput
or OUTput instructions by the 8080 CPU. Control Words
and Status information are also transferred through the Data
Bus buffer.

Read /Write and Control Logic

" The function of this block is to manage all of the internal

and external transfers of both Data and Control or Status
words. It accepts inputs from the 8080 CPU Address and
Control busses and in turn, issues commands to both of the
Control Groups. :

(Cs)

Chip Select: A “low” on this input pin enables the com-
munication between the 8255 and the 8080 CPU.

(RD)
Read: A “low” on this input pin enables the 8255 to send
the Data or Status information to the 8080 CPU on the

DataBus. In essence, it allows the 8080 CPU to “read from"
the 8255.

(WR)

Write: A “low” on this input pin enables the 8080 CPU to
write Data or Control words into the 8255.

(Ag and Aq)

Port Select 0 and Port Select 1: These input signals, in con-
junction with the RD and WR inputs, control the selection of
one of the three ports or the Control Word Register. They
are normally connected to the least significant bits of the
Address Bus (Ag and A,).

8255 BASIC OPERATION

Ay | Ag | RD | WR | CS | INPUT OPERATION (READ)
0l 0 o 1 | 0 | PORT A=DATABUS
0t 0 1 | 0 | PORTB=DATABUS
T 050 1 | 0 | PORTC=DATABUS

OUTPUT OPERATION
(WRITE)
0o o] 1 0 | 0 | DATABUS=PORTA
(T I 0 | 0 | DATABUS=PORTB
S B B 0 | 0 | DATABUS=PORTC
T T 0 | 0 | DATABUS= CONTROL
- DISABLE FUNCTION
X | X | X | 1 | DATABUS= 3-STATE
T | 0 0 | ILLEGAL CONDITION
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(RESET)

Reset: A “high” on this input clears all internal registers in-
cluding the Control Register and all ports (A, B, C) are set
to the input mode.

Group A and Group B Controls

The functional configuration of each port is programmed
by the systems software. In essence, the 8080 CPU “out-
puts” a control word to the 8255. The control word con-
tains information such as “mode’’, “bit set”, “bit reset”
etc. that initializes the functional configuration of the 8255.

Each of the Control blocks (Group A and Group B) accepts
“commands” from the Read/Write Control Logic, receives
*contr.! words” from the internal data bus and issues the
proper commands to its associated ports.

Control Group A — Port A and Port C upper (C7-C4)
Control Group B — Port B and Port C lower (C3-C0)
The Control Word Register can Only be written into. No
Read operation of the Control Word Register _is allowed.

8255 BLOCK DIAGRAM

Ports A,B,and C

The 8255 contains three 8-bit ports (A, B, and C). All can
be configured in a wide variety of functional characteristics
by the system software but each has its own special features
or “personality” to further enhance the power and flexi-
bility of the 8255.

Port A: One 8-bit data output latch/buffer and one 8-bit
data input latch.

Port B: One-8-bit data input/output latch/buffer and one
8-bit data input buffer.

Port C: One 8-bit data output latch/buffer and one 8-bit
data input buffer {no latch for input). This port can be di-
vided into two 4-bit ports under the mode control. Each 4-
bit port contains a 4-bit latch and it can be used for the
control signal outputs and status signal inputs in conjunc-
tion with Ports A and B. : !

PIN CONFIGURATION
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Pazll @[ ras
raz(l2 »[ras -
ra1]a 3 [ ras
vaola [ Jear
"ms %[ wa
Se 5[] meser
L b uo,
arls 3o,
a0]e ugn.
L=duill n{Jo,
wes 1 8255 x[p,
wes 12 »[Jp,
wca]1a #o,
vco[1e nfg,
rcr (s 27 Vee
sz 2] re7
L=lail} n:-m
»s0 (18 2[ees
rs1 e 22 Pea
*82[] 20 21{Jee3
PIN NAMES

[ 50, DATA BUS (BI-DIRECTIONAL)
RESET RESET INPUT

1 CHIP SELECT

| @D READ INPUT

WA WRITE INPUT

AD, A1 PORT ADDRESS
PATPAD | PORT A (BIT)
PE7-PB0 PORT B (BIT)
PCTPCO PORT C (BIT)

| Vec +5 VOLTS

GND # VOLTS
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8255 DETAILED OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can be select-
ed by the system software:

Mode 0 — Basic Input/Output
Mode 1 — Strobed Input/Output
Mode 2 — Bi-Directional Bus

When the RESET input goes “high” all ports will be set to
the Input mode (i.e., all 24 lines will be in the high im-
pedance state). After the RESET is removed the 8255 can
remain in the Input mode with no additional initialization
required. During the execution of the system program any
of the other modes may be selected using a single OUTput
instruction. This allows a single 8255 to service a variety of
peripheral devices with a simple software maintenance rou-
tine.

The modes for Port A and Port B can be separately defined,
while Port C is divided into two portions as required by the
Port A and Port B definitions. All of the output registers, in-
cluding the status flip-flops, will be reset whenever the
mode is thanged. Modes may be combined so that their
functional definition can be “tailored” to almost any 1/0
structure. For instance; Group B can be programmed in
Mode 0 to monitor simple switch closings or display compu-
tational results, Group A could be programmed in Mode 1
to monitor a keyboard or tape reader on an interrupt-driven
basis.

- ADDRESS BUS
£ CONTROUBUS 11
L 1 : OATA BUS
17 lL
R s 1
8255
noozo—-[ 8 '__Q__I . ]
TEak
mooE1—] 8 .
S0 I &
oL CONTROL  PA, 24,
—_—S a7
I I 1] 1 T I t @""Rsmwu
R

Basic Mode Definitions and Bus Interface
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_CONTROL WORD

LA

DJ Dl D|

crour '

PORY C (LOWER)
1= INPUT
0= oUTPUT

PORTS
1= iNPUT
0« OUTPUT

MODE SELECTION

GROUP A

PORT C (UPPER)
el

0= 0UTPUT

PORT A
1= INFUT
0= oUTPUT

MODE SELECTION
00 « MODE 0
01 » MODE Y
1X * MODE 2

MODE SET FLAG
1= ACTIVE

Mode Definition Format

The Mode definitions and possible Mode combinations may
seem confusing at first but after a cursory review of the
complete device operation a simple, logical 1/0 approach
will surface. The design of the 8255 has taken into account
things such as efficient PC board layout, control signal defi-
nition vs PC layout and complete functional flexibility to
support almost any peripheral device with no external logic.
Such design represents the maxtmum use of the available
pins.

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using a
single OUTput instruction. This feature reduces software
requirements in Control-based applications.
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CONTROL WORD

Dy 1Dy | D5 104 [ Dy | Dy D)0

| BIT SET/RESET
1= SET

0 =~ RESET

BIT SELECT
ol1.2]3
of1jor
ofol1]
an[n

4
0
0
1

QTN

=lo]=[o
=
=

BIT SET/RESET FLAG
0= ACTIVE

Bit Set/Reset Format

When Port C is being used as status/control for Port A or 8,
these bits can be set or reset by using the Bit Set/Reset op-
eration just & if they were data output ports.

Interrupt Control Functions

When the 8255 is programmed to operate in Mode 1 or
Mode 2, control signals are provided that can be used as
interrupt request inputs to the CFU. The interrupt request
signals, generated from Port C, cun be inhibited or enabled
by setting or resetting the associated INTE flip-flop, using
the Bit set/reset function of Port C.

This function allows the Programmer to disallow or aliow a
specific 1/0 device to interrupt the CPU without effecting
any other device in the interrupt structure,

INTE flip-flop definition:
(BIT-SET) — INTE is SET — Interrupt enable
(BIT-RESET) — INTE is RESET — Interrupt disable

Note: All Mask flip-flops are automatically reset during
mode selection and device Reset.

Operating Modes

Mode 0 (Basic Input/Output)

This functional configuration provides simple Input and
Output operations for each of the three ports. No “hand-
shaking” is required, data is simply written to or read from
2 specified port.

Mode 0 Basic Functional Deﬁnitfons: .

® Two B-bit ports and two 4-bit pou;ts.

Any port can be input or output.

Outputs are latched.

Inputs are not latched.

16 different Input/Output configurations are possible
in this Mode.

BASIC INPUT

TIMING (D3-Dg
FOLLOWS INPUT NPT X

NO LATCHING)

D0y %
1DELAY TIME
- FROM RD *

:. tDELAY TIME
FROM INPUT DATA

" S S \__/

SET-UP VIOLATH
BASIC OUTPUT —— ———— iiiuidisg

e ) G "
LATG‘ED) - V| —————— | | . — — awy own i w— - e oy Sup

‘ouTPUT
tOATA __| e e |« 1DATA -
SETAP
OUTPUT DATA
! —" 1DELAY TME INVALID
Mode 0 Timing
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MODE 0 PORT DEFINITION CHART

A B GROUP A GROUPSB
PORT C PORT C
D | D3 | Dy | Dy | PORT A # | PORTB
ol e I " | weeer) {LOWER)
01010 |o|ourpur | ourrur | o | outeut | outeuT
0 |0 70 | 1 | ourrur | outeut | 1 | outPuT | NPT
0 10 |1 | 0 | OUTPUT | OUTPUT | 2 | INPUT OUTPUT
0 10 {1 | |oureur { outruT | 3 | InFUT INPUT
0 | 1 [ o | o [outruT | inFUT 4 | outPuT | ouTPUT
0 11 {o | 1| outrut | incuT 5 | OUTPUT | INPUT
0 | v i1 ] o | outeur | infUT 6 | ineuT OUTPUT
0 | v 11| 1] oureur | iNFUT 7 | ineUT INPUT
1 o[ o {0 .| mvur outrut | 8 | outPuT | outPuT
1t oo 1 [ invor ouTPUT | 9 | OUTPUT | INPUT
1 70 [ 1] o | wmrur OUTPUT | 10 | INPUT OUTPUT
110 | v [ v | ineor OUTPUT | 11 | INPUT INPUT _ L
1 1 0 0 | INPUT INPUT 12 | OUTPUT | OUTPUT ’
1 1 [ 0o | 1 | wwvur INPUT 13 | OUTPUT | INPUT
1 |1 11 | o | neuT INPUT 14 | INPUT OUTPUT
A T AT AT B A Tvery- INPUT 15 | IneUT INPUT
MODE 0 CONFIGURATIONS
CONTROL WORD »#0 . CONTROL WORD #2
.% b by o, b, D, D, b, B, % o o D, D, D, D,
I'IOIOIO]G‘0,0]O—I |||0|0I°|°]0l||0|
Al Ay,
8285 ‘ -]
L rc,ec, #4—e rcyec,
0,-0, c-[ - 0,0y +—— = c{
s, sl — iy,
CONTROL WORD #1 CONTROL WORD #3
% D 0 o B b, D Do, % 5% B D, D, O, D; D,
[' ll.lﬂ‘o]ﬁlolil Illo]o]o]o]ojllil
A L e rajoa, ) - Y Y
5258 X255
RV ——— c{ D30y =———— c-[
e . A ey
- —F e, sy,
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CONTROL WORD a4
0, b b, D, Dy D, D, Dy

Llefefef ele]e]

0,0,

i INT S
[+

A —-/-!—. A, PA,

of— s,

CONTROL WORD =8
0, Oy Dy D, Dy D, D,

[TTLLLT L)

Aot paea,

- +" PCy e,
0,0, —————=f \ c {

e pe, 9,

s,

CONTROL WORD #§
© O & 0, o, D O

Oooopnonn

CONTROL WORD »8
D, o, D, D, ‘D, D, D, b,

[LITT-LLT]

Al e ra e, A PA,PA,
=58 8256
—tt— reyae, - ’C, e,
8,0, c{ D, Dy oo c{
-t re, e, R e e )
ot St
CONTROL WORD »§ CONTROL WORD =10 -

O; Oy Dy 0O, D, O, D,

CLTTLLTL]

e

a2 wc,c,
D,0, c«[

A reyrc,

sf—rt— mm,

0 O D, D, O, D, D,

oopnoong

a8 PA,PA,

__._/_‘_. pc,C,
0,0, c-[

N L

CONTROL WORD #7
P, Oy o D, B; D, D, D

Llelefe] ][]

al—r e,

-
‘—f‘——'."‘q’ca
s

ettt — nc0c,
oty
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CONTROL WORD #11
% b 5 DO, 0, 'D, D, D,

Llefelofe]]-T]:

Aot pa

‘[—+‘—.'cl'cl
c
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CONTROL WORD #12
D, Dg O Dy D D,

Oy

Dy

Ldefefo]edefe]e]

CONTROL WORD #14
o o O b,

Dy 0, D,

Clefel T[]

a

Py S LI YN Ale—rpt— r;,-u.
8255 255
e e, et — e ac,
D, 0, c{ 0,0, c-[
ey, . e ryec,
o v, pl—rt—
co;m\ot WORD #13 CONTROL WORD #15
% 0 % 0, D O D D, % 0 B D, by 0, O, O,

lefefefe]ele]]

Clefel ool ]]

Ale—pt PA,PA, Afe—rpt PA, A,
256 s
et re, 2, e e, 2c,
0,0, c -[ . 0;0, ¢ {
e pC, G, et G,
8 —,L——.' 8,78, sp—pt— e, e
Operating Modes Mode 1 Basic Functional Definitions:

Mode 1 {Strobed Input/Output)

This functional configuration provides a means for trans-
ferring 1/0 data to or from a specified port in conjunction
with strobes or “handshaking’ signals. In Mode 1, Port A
and Port B use the lines on Port C to generate or accept

these “handshaking” signals.

Two Groups (Group A and Group 8)
Each group contains one 8-bit data port and one 4-bit
control/data port.

The 8-bit data port can be either input or output.

Both inputs and outputs are latched.

The 4-bit port is used for control and status of the
8-bit data port.



SILICON GATE MOS 8255

Input Control Signal Definition
STB (Strobe tnput) ,
A “low" on this input loads data into the input latch.

I1BF {Input Buffer Full F/F)

A “high” on this output indicates that the data has been
loaded into the input latch; in essence, an acknowledgement.
IBF is set by the falling edge of the STB input and is reset
by the rising edge of the RD input.

INTR {Interrupt Request)

A “high” on this output can be used to interrupt the CPU
when an input device is requesting service. INTR is set by
the rising edge of STB if IBF is a “one” and INTE is &
“one’. It is reset by the falling edge of RD. This procedure
allows an input device to request service from the CPU by
simply strobing its data into the port.

INTE A
Controlled by bit set/reset of PC,.
INTEB
Controlled by bit set/reset of PCo.

MODE 1 (PORY A)

ra o4, (:II
CONTROL WORD

D, Dy Dy D, D, D, D, O,

[1]o]+ ]+ [re[XIXIX]
PCer
1o T

-
m

o, f—— T,

I»
wod

-~

‘——1 'C‘—. nf‘

0= OuTPUT
re,—— wn,
RD ——=-of
2
"Cy le—t— 10
MODE 1 PORT 8
. - L !
CONTROL WORD

0, D¢ Dy O, Oy D; D, D, ity
T | 1] ™

L‘.._J
’Cy|—— 197,

PCo—— TR,

Mode 1 Input

MODE 1 (STROBED $NPUT)
BASIC TIMING

-

i8F .
{INPUT BUFFER FULL)
B

“ K
\

\ "/

NO PROTECTION
FOR THIS OPERATION

INTERNAL
INPUT LATCH

wn_ | [ R
—

f e e -

Basic Timing Input
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Output Control Signat Definition

OBF (Output Buffer Full F/F)

The OBF output will g0 “low” to indicate that the CPU has
written data out to the specified port. The OBF F/F will be
set by the rising edge of the WR input and reset by the fall-
ing edge of the ACK input signal.

ACK (Acknowledge Input)

A “low" on this input informs the 8255 that the data from
Port A or Port B has been accepted. In essence, a response
from the peripheral device indicating ‘that it has received
the data output by the CPU.

INTR (Interrupt Request)

A “high” on this output can be used to interrupt the CPU
when an output device has accepted data transmitted by the
CPU. INTR is set by the rising edge of ACK if OBF is »
“one” and INTE is a “one”. It is reset by the falling edge
of WR.. .

CONTROL WORD
B, Dy By D, D, ©, D, O,
tef1]o]wm

Pus
1= NPUT
O« 0uTPUT
WR ———eO
s -—/z—»
MODE 1 PORT 8)
a1 I

CONTROL WORD
B; By b5 B, D, D, D, D,
| DD T IX

INTEA
Controtled by bit set/reset of PCg.
INTEB - f R
Controlléd by bit set/reset of PC,.
) Mode 1 Output
INTR
et
(SUTPUT SUFFER FOLL)
: R
{DOUBLE
Fon Tis ortmaion  TMTE
= 7/
S G G
Y
OUTPUT A
Ve e e e e o ——— e —— —— —— - -

Basic Timing Output
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Combinations of Mode 1

Port A and Port B can be individually defined as input or

output in Mode 1 to support a wide variety of strobed 1/0
applications.

PA,PA, @ ", PA I>
W —d] o, WA —=d vC; e 557,
P — mr, eyl AW,
CONTROL WORD - CONTROL WORD
D; By Dy Dy Dy D; O, D, et inth, D, D¢ Oy D, D, D, D, D, < f—— mwrn,”
1 2
CLLLRREN ol oo O000DonY I
L PCus .
o, et . B N
WR ——e0) e f—e o_a"r, D —e- PCote— “.
PC, fo—— ACK, e tor,
0o [—=nn, . PR,
PORT A - [STROBED INPUT) _PORT A - (STROBED QUTPUT)
PORT & — (STROBED OUTPUT) “PORT § ' (STROBLD INPUT) ©
Operating Modes Output Operations

Mode 2 {Strobed Bi-Directional Bus 1/0)

This functional configuration provides a means for com-
municating with a peripheral device or structure on a single
8-bit bus for both transmitting and receiving data (bi-direc-
tiona! bus 1/0). “Handshaking” signals are provided to main-
tain proper bus flow discipline in a similar manner to Mode
1. Interrupt generation and enable/disable functions are
also available,

Mode 2 Basic Functional Definitions:

® Used in Group A only.

® One 8-bit, bi-directional bus Port (Port A) and a 5-bit

- control Port (Port C).

® Both inputs and outputs are latched.

® The §-bit control port (Port C) Is used for control
and status for the 8-bit, bi-directional bus port (Port
Al).

Bi-Directional Bus 1/0 Control Signal Definition -

INTR (Interrupt Request)

A high on this output can be used to iniemfpt the CPU for
both input or output operations.

38 -

OBF (Output Buffer Full)

The OBF output will go “low” to indicate that the CPU has
written data out to Port A.

ACK (Acknowledge)
A “low" on this input enables the tri-state output buffer of

" Port A to send out the data, Otherwise, the output buffer

will be in the high-impedance state.

INTE 1 {The INTE Flip-Fiop associsted with OBE)
Controlled by bit set/reset of PCg.

Input Operations

STB (Strobe Input)

A “low” on this input Ic;ads data into the input katch.

IBF (Input B'uff‘er Full F/F) -

A “high” on this output indicates that data has been loaded
into the input latch.

INTE 2 (The INTE Fiip-Flop associsted with IBF) ™
Controlied by bit set/reset of PCy.
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CONTROL WORD
% 0, O O b D b, B,

BOEnn

.Y
1= INPUT
0= OUTPUT

————— PORT 8

1= INPUT
0= OUTPUT

= GROUP 8 MODE
0= MODE 0
1= MODE 1

b ————0 "y, fo—Ff—e 10

Mode 2 Control Word Mode 2

® | \_F

d

DATA BUS ) :
BETWEEN /O CHIP == oo ow v cmer e e e e ] P emn e o e o o e
AND /O DEVICE}

DATA DATA
/0 DEVICE ~ 1/O CHIP YO CHeP - 1/0 DEVICE

Mode 2 (Bidirectional} Timing =
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MODE 2 AND MODE 0 (INPUT)

CONTROL WORD
0, by 0, O, D, D, O, D,

Do 0nD)

7,0
1= INPUT
0 » OUTPUT

AD ————qg

<

PA,PA,

rc,

[

INTR,

MODE 2 AND MODE 0 {(OUTPUT)

CONTROL WORD
D; Oy Oy O, Dy O, D, D,

CL XXX [

e
1= INPUT
0= OUTPUT

K ————q

oy |—— wR,

re, |—— &7,

)

MODE 2 AND MODE 1 (OUTPUT)

CONTROL WORD

B; 0y 0y O, D, D, D, D,

LEIXINN T4

"y ——e NTR,

ra,PA, i(:l")

<, —— OoF,

<, fo— T,

-,*-.:)

o, ———— 06F,

MODE 2 AND MODE 1 (INPUT)

CONTROL WORD

0, 04 By Dy D, D, D, b,

L DX X

< F— INTR,

o f— a7,
PCy fo——— &CK,
'cu“——‘ﬁ

G 97,

o G|

a— Y

D —— g L KKy R0 — g " oy,
WA ———eqy ””, INTR, WA g ol o,
/
Mode 2 Combinations
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MODE DEFINITION SUMMARY TABLE

MODE 0 MODE $ MODE 2

IN our IN out GROUP A ONLY
PAg IN ouT IN out -—
PA, IN out N ouT e
PAg IN our IN out -
PA3 IN out IN out -~
PAg IN out IN ouT -
PAg IN our IN out -—
PAg IN out IN out -
PA7 IN out IN our D
PBg IN out IN ouT e ]
PB4 IN out IN out —_—
B, IN out IN —out |_ - —_—
PB3 IN out IN out —_— MODE 0
PByg IN out IN out -_ ~ OR MODE 1
PBg IN ouTt IN ouT _— ONLY
PBg N out IN out e
PBy IN out N out _— _J
PCo: IN our INTRg INTRg 10
PCy IN ouTt IBFg OBFg 110
PCy IN ouT §TBg ACKpg 7/
PC3 IN out INTRa INTRp INTRA
PCq IN ourt §T8A 1/0 STBp
PCs IN our IBF 5 7o) 1BF 5
PCg IN our | 1o ACKa ACK,
PCy IN out 10 OBF 5 OBFp

Special Mode Combination Considerations

There are several combinations of modes when not all of the
bits in Port C are used for control or status. The remaining
bits can be used as follows: ¥

If Programmed as Inputs —
All input lines can be accessed during a normal Port C
read.

Hf Programmed as Outputs —

Bits in C upper (PC;-PC4) must be individually accessed
using the bit set/reset function.

Bits in C lower (PC3-PCq) can be accessed using the bit
set/reset function or accessed as a threesome by writing
into Port C,

Source Current Capability on Port B and Port c

Any set of eight output butfers, selected randomly from
Ports B and C can source TmA st 1.5 volts. This feature
allows the 8255 to directly drive Dardlington type drivers
and high-voltage displays that require such source current.

Reading Port C Status

In Mode 0, Port C transfers data to or from the peripheral
device. When the 8255 is programsmed to function in Modes
1 or 2, Port C generates or accepts “"hand-shaking” signals
with the peripheral device. Reading the contents of Port C

allows the programmer to test o verify the *“status” of each
peripheral device and change the program flow accordingly.

There is no special instruction to read the status informa-
tion from Port C. A normal read operation of Port C is
executed to perform this function.

INPUT CONFIGURATION
0y O % o ©° o o n

o J qu ¢,

mnAl INTR, mvt.' W, ]umt,

GROUP A GROUP S

OUTPUT CONFIGURATION ~
D % & ©o o © D0 o
WAI'uTEAJ w ] o Jmu‘ me.I W,]l'ml.

¥

GROUP A GROUP B

Mode 1 Status Word Format
5 % ©& o 0o, b o o0
(5 e s e e DTN
‘ onowa e

{DEFINED BY MOOE 0 OR MODE t SELECTIONY

Mode 2 Status Word Formst
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SILICON GATE MOS 8255

APPLICATIONS OF THE 8255

The 8255 is a very powerful tool for interfacing pesipheral
equipment to the 8080 microcomputer system. It represents
the optimum use of available pins and is flexible enough to
interface almost any 1/0 device without the need for ad-
ditiona! external logic.

Each peripheral device in a Microcomputer system usually
has a “service routine™ associated with it. The routine man-
ages the software interface between the device and the CPU.
The functional definition of the 8255 is programmed by the
1/0 service routine and becomes an extension of the sys-
tems software. By examining the 1/O devices interface char-
acteristics for both data transfer and timing, and matching
this information to the examples and tables in the Detailed
Operational Description, a control word can easily be de-
veloped 1o initialize the 8255 to exactly “fit” the applica-
tion. Here are a few examples of typical applications of the
§255.

WHGH SPEED
PRINTER

MODEY
OUTPUT)

HAMME R
RELAYS

DATA READY
ACK

PAPER FEED
FORWARD/REV

DATAREADY
acx

PAPER FEED
[ JREV
AIBBON

. CARRIAGE SEN.

DATA READY
acx

r*,
INTERRUPT I

CONTROL LOGIC AND DRIVERS

REQUEST

Printer Interface

INTERRUPT
REQUEST "—1
Ca PA, »,
8255 Pa, R,
A L3 FULLY
’ DECODED
s B3 zevBOARD
A 1"
'As "s
MODE 1
uneuT) A SHIFT
PAy CONTROL
", STROBE
PCy ack
8, 2
s, B,
BURROUGHS
) By seLrscan
b 8, DIsPLAY
e, 8,
MODE 1 by
woutPUT) e BACKSPACE
cLeEaR
rC, DATA READY
rc, ack
<y BLANKING
P, G CANCEL WORD
INTERRUPT I
REQUEST
Keyboard and Display Interface
INTERRUPT
REQUEST
T eay R,
. A, ",
Ay ", )
y suLLY
wone 1 "5 "3 pEcooED
UNPUT)  pa, n, EvEOARD
Ph, n,
P SHIFT
8256 o
L] CONTAOL
Cy STROBE
Py ACKNOWLEDGE
[ BUSY LT
¥y TESTLY .
—=
e TERMINAL
s, " T e ADORESS
L —r T T o
——
MODE O _ P8, — >
unruTt " g, e -
e, v Ty
[ e T
l 8, & v L

¥ eyboard and Terminal Address Interface
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SILICON GATE MOS 8255
INTERRUPT
REQUEST
»
[~ - . " [, o
[ ! nl °l
* 8, L
A FLOPPY DISK
PA, :’ z’ CONTROLLER
mODE® | PA . . AND DRIVE
OUTPUT) | pag 12.81T ey Os
DA . moDEZ | P, 0,
A, CONVERTER [ ANALOG ouTPUT oy o
e, (DAZ) -
% rc, DATA sTB
rc, ACK (INY
88 .y es e .
L re, DATA READY
", STBDATA - | ey ACK (OUT)
< OUTPUT EN v, TRACK 0" SENSOR
ser::ser' e, SYNC READY
rc, SAMPLE EN *, INDEX
o st
[ re, Lse A, ENGAGE HEAD
-»8, sor »a, FORWARD/REV.
", CONVERTER  |=— aNALOG inPUT rA, READ ENABLE
mooeo | o8, {anc) wooes | ™ WRITE ENABLE
oneuT) | e, oUTPUT) | PA, DISC SELECT
", ”” ENABLE CRC
8, A, TEST
rs, mss A, susY LY
Digital to Anafog, Analog to Digitat _ Basic Floppy Disc {nterface
INTERRUPT INTERRUPT
REQUEST —I ' REQUEST ‘—|
<lra, n s [ea "
PA, L CRT CONTROLLER A, n
A, n, ® CHARACTER GEN. A, m,  SLEVEL
PA, LN ® REFRESH BUFFER ra, n, TAPE
X ra, ", ® CURSOR CONTROL A, R,  NEADER
Phy Ry . PA Ry
MODE 1 _| PA SHIFT m ra, "
OUTPUN | pa, CONTROL ra, R,
e, DATA READY rc, &
A re, Ack " =R
3 ", BLANKED ", STOP/GO
<, BLACKMHITE - -
ss | 55 MACHINE TOOL
[oe, START/STOP
[ve, ROW STB “:::;" 4 e, LIMIT SENSOR (H/V)
r, COLUMN STB ", OUT OF FLUID
”*<, CURSOR H/V STB L
d ., rﬂ, CHANGE TOOL
- - wooze | 8, ., LEFT/RIGHT
OUTASD | ve, s, UPOOWN
", CURSOR/ROW/COLUMN woots | s, HOR. STEP STROSE
rs, Pry-viied toutrum | re, VERT. STEP STROBE
", s, SLEW/STEP
”», s, FLUID ENABLE
’s, v, Y sTOP
Basic CRY Controlier Interface Machine Tool Controller Interface
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SILICON GATE MOS 8255

SYSTEM BUS (D, A, AND C}

MEMORY
ROM AND
RAM

MASTER Cru

1 ity e
AH_HV g k—{r|i|: mwm
= :
e N B H
T 1o

Distributed Intelligence Multi-Processor Interface
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SILICON GATE MOS 8255

D.C. CHARACTERISTICS T4 = 0°C to 70°C; Vigg = +5V £5%; Vg = OV

Symbol | Parameter Min. Typ. | Max. { Unit | Test Conditions
ViL Input Low Voltage 8 \4
Viy Input High Voltage 2.0 v
VoL Output Low Voltage 4 v loL=1.6mA
VoH Output High Voltage 24 v OuA for D.B. Port)
lon!!! | Derlington Drive Current 2.0 mA
1ec Power Supply Current 40 mA
NOTE: -

1. Available on 8 pins only.

A.C. CHARACTERISTICS Tp = 0°C to 70°C; Vg = +5V 6%; Vs = OV

Symbol Parameter Min. | Typ, |[Max. l

twe Pulse Width of WR 250

tow Time D.B. Stable Before WR 10

two Time D.B. Stable After WR

taw Time Address Stable Before WR

twa Time Address Stable After WR

tow Time CS Stable Before WR n§.‘?
we Time CS Stable After WR s
twae Delay From WR To Output \5-1'\ ns
the Pulse Width of RD S ns
R RD Set-Up Time ‘ 3“' ns
tHR Input Hold Time ns
tap Delay From RD = 0 To sy @%0 ns
top Delay From RD = 1 To \«\c 100 n§
taR Time Addrés‘Stable _gé, 25 { ns
ten Time CS Stable B S 25 ns
tak Width Of ACK P & 100 ns
tsT Width Ot 100 ns
tpg Set-Up T, 200 ns
tpH Hold Time 10 ns
tRA Hold Time for ARG After RD = 1 10 ns
tac Hold Time For CS After RD = 1. 10 ns
tap Time From ACK = 0 To Output {Mode 2) 200 ns
txp Time From ACK = 1 To Output Fioating 250 ns
two Time FromWﬁk‘lToOTfBO 50 ns
tao Time From ACK =0 To OBF = 1 200 ns
ts) Time From STB = 0 To IBF 200 ns
tg) Time From RO = 1 To IBF = 0 200 ns
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SILICON GATE MOS 8255

Mode 0 {Basic Input)

o0,

A1, A0

Me 0 (Basic Output) \
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SILICON GATE MOS 8255
!
)
Wrn
INFUT FROM __ __
PERIPHERAL - Ke W
L L
F i b - - “o
Mode 1 (Strobed Input) &
. e@ 3
&
. - -
INTR / ;
AR N | / // .
. jo——Tag ———f
» o X -
.h . ; ‘v_
i
! , .
; Mode 1 (Strobed Output)




SILICON GATE MOS 8255

18F

PERIPHERAL __
sus

DATA FROM
L £255 TOPERIPHERAL

G“ DATA FROM
<& 8255 T0 8080

Mode 2 (Bi-directional)
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DS75160A/DS75161A/DS75162A

National
Semiconductor

DS75160A/DS75161A/DS75162A

IEEE-488 GPIB Transceivers

‘General Description

This family of high-speed-Schottky 8-channal bi-directionat
{ransceivers is designed 1o interface TTL/MOS logic o the
IEEE Standard 4881878 General Purpose Interface Bus
(GPIB). PNP inputs are used at all driver inputs for minimum
loading, 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-off feature which
disconnects the termination from the bus when Vee is re-
moved. A power up/down protection circuit is included at all
bus outputs to provide glitch-free operation during Vg pow-
er up or down.

The General Purpose Interface Bus is comprised of 6 sig-
nal lines — 8 for data and 8 for interface management. The
data flines are always implemented with DS75160A, and the
management lines are either implemented with DS75161A
in a single-controller system, or with DS75162A in @ multi-
controller system.

Features
& 8-channe! bi-directional non-inverting transceivers - =--=
B Bi-directiona! control implemented with TRI-STATE®=
output design : s
® Meets IEEE Standard 488-1978 -
& High-speed Schottky design *
® Low power consumption
® High impedance’ PNP inputs (drivers)
® 500 mV (typ) input hysteresis (receivers) U
® On-chip bus terminators
® No bus loading when Vg is removed
m Power up/down protection (glitch-free)
® Pin selectable open collector mode on DS75160A driv-
er outputs
B Accommodates multi-controller systems

Connection Diagrams

Dual-In-Line Package

1 28 "
TE— ‘ ) — Ve 1
4 3 ~
B1 -L i D1 -
B2 -—’- .'l_'- B2
. '? b3
0 L .
BUS DS?5160A TERMINAL , = s
85 Ll 15 05 T
1
B6 = |— D¢
87— L1 5y
83 '—" _1_2_ [1]] o,
- o
mmﬂ{ .ﬂ.?[
TL/F/5804-1 —=
Top View
Order Number DS75160AN

See NS Package Number N20A
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Absolute Maximum Ratings (ote 1) Operating Conditions

{ Military/Aerospace specified devices are required, Min Max Units

contact the National Semiconductor Sales Office/ Ve, Supply Voltage 4.75 5.25 v

pistributors for avallablilty and specifications. Ta, Ambient Temperature 0 70 *C

supply Voltage, Voc 7.0V loL, Output Low Current

jnput Voltage 5.5V Bus 48 mA

storage Temperature Range —65'Cto +150°C Terminal 16 mA

Lead Temperatwre (Soldering, 4 sec.) 260°C

Maximum Power Dissipation® &t 25°C

Molded Package 1897 mW

*Derate molded package 152 mwW/C sbove 25°C.

Electrical Characteristics (Notes 2and 3) ,
symbol Parameter Conditions Min | Typ | Max | Units
vi \ | High-Level Input Voltage 2 v
Vp .| Low-Level Input Voltage " 08 v
Vi Input Clamp Voltage I} = —18mA -08] —-15 \'
VHYs Input Hysteresis Bus 400 | 500 mVv
Vou | High-Level Terminal low = —800 A 27 | 35 v

OutputVoltage | g5 (Note 5) | lon = ~5.2mA 25 | 3.4
VoL Low-Level Terminal loL = 16 mA 0.3 0.5 v
OutputVoltage | g, low = 48 mA 04 | 05
M :'hg:t-LCt:‘vel , Terminal and Vi = 5.5V 0.2 100 pA
np rren TE, PE, OC, V=27V 0.1 20
SC iInputs
he Low-Level Vi = 0.5V
~10 ]| —100| pA
input Current
Vaias | Terminator Bias Driver .
= R A 7 v
Voltage at Bus Port Disabled litpus) = © (No Load) 25| 30 1 3
lLoap Terminator Vipus) = —1.5V100.4V -1.3
Bus Loading Vi(pus) = 04V 10 2.5V 0 -3.2
Current .
Bus Driver 25
Disabled | Vibus) = 28V103.7V 32| ™
Vipus) = 3.7V 5V ] 25
Vigus) = 5V 10 5.5V 0.7 2.5
Vce = 0OV, V|(bus) = (QVio 2.5V 40 pA
los Shont-Circuit Terminal V) = 2V, Vg = 0V (Note 4) | =151 =351 ~-75 | A
Output Cutrent Bus (Note 5) -85} -75 | —-150
[ i = = = 125
cc Supply Current DS75160A Transmit, TE = 2V, PE = 2V, V| = 0.8V 85
Receive, TE = 0.8V, PE = 2V,V; = 0.8V 70 100 mA
DS75161A TE = 0.8V,DC = 0.8V, V, = 0.8V 84 125
DS75162A TE = 0.8V.DC = 0.8V,8C = 2V, V| = 0.8V 85 125
G Bus-Port Bus | Veg = SVorov, V) = 0Vio 2V, 20 30 pF
Capacitance {=1MH2z
Note 1: “Absolute Maximum Ratings" are those values beyond whlch the ulety loo dovice cannot bo gusrantsed. Thay are not meant to imply that the device
Bhould be operaied sl those Emits. The table of “‘Electrical Cl p i for actual device operation.
Note 2: Unlass otherwise spocitiod, min/max limits apply across the 0°C 1o + 70°C lemperature range and the 4.75V 10 5. 25V power supply range. All typical
values are for Tp « 25°C and Vg = 5.0V.
Note 3: AN currents Into device pins are shown as positive; all currents out of device pins are shown as negatve, ali oftages are referenced 1o ground, unless
Othorwise specified. All values shown as max of min are 80 Classiliod on sbsolute value basis.

Note &: Only ono output at & time should be shorted.
Note &: This characteristic does not apply lo outputs on DS75161A and DS75182A that are open collector.

-
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DS75160A/DS75161A/DS75162A

Switching Characteristics v = 50v 15%. T = 0°C 10 70°C (Note 1)

-SESRAEE Y
Symbol Parameter From To | Conditions L _PS75160A DS75161A DS751624 | U;I:.ﬁ:
Min | Typ | Max | Min | Typ [ Max | Min Typ | Max v
teLH Propagation Delay Tims, Vi = 2.3V 10| 20 10| 20 1'0 1 2 ;:
' - 20 3 g
Low to High Leve! Qutput Terminal | Bus 2._ - :gag  Cal
tPHL Propagation Delay Time, L P 14 | 20 14| 20 : 14 |20
High to Low Level Output Figure 1 ) -
—
oL Propagation Delay Time, VL = 5.0V . -
. 14 | 20 14 | 20 147] 220 S
Low to High Level Output Bus Terminal gL = :g(:)f; 1
tPHL Propagation Dstay Tims, L= g -
High to Low Le=8! Output Figure 2 10 f 20 10120 10120 f ns
tpzH Qutput Enable Time V| = 3.0V I
4 2.
10 High Leve! V=0V 19|32 23 | 40 3] 40 1
. Ry = 480N ) R
tPHz Output Disable Time L -
= 1 5 15
From High Leve! :’Esgc S?Lgura175 pF S22 1512 ’ 25 e
1538 Output Enable Time (Note 2) | Bus V)= 0oV 24 | 35 28 | 48 28 | 48 | ng
to Low Level {Note 3) VL =23V
, R, = 38.3n
toLz Output Disable Time L .
From Low Level ,(_EL = 115 pF 17 | 25 17 | 27 17127 ns
igure
tp214 Output Enable Time Vi = 3.0v
0
o High Level VL =0V 17|38 18 | 40 18| 40} s
N RL = 3k
tpHz Output Disable Time L o e
. TE, DC, CL = 15pF 15| 25 22 | 33 221331 ns
From High Level orSC Terminal Figure 1 _ N
tezL Output Enable Time (Note 2) V| = 0v 25| a9 28 | 52 281521 ns
to Low Level {Note 3) Vi =5V
I Ry = 2800
tpi 7 Output Disable Time L e =
= 0 -t 20 1 35-1=m
From Low Level g} ;15 PF B 20| 35 -
IQLIT
tpzH Output Pull-Up Enable V=3V
N NA R
Time (DS75160A Only) | PE B VLm0V 10417 A
pHz | Output PullUP Disable | (Note 2) AL = 4800 w0l s NA NA
Time (DS75160A Only) f_L =1 15 pF
Tgure i . —

Note 1: Typica! values are for Vo = 5.0V and Ta = 25°C and are meant for reference only.
Note 2: Refer to Functional Truth Tables for control input definution.

Note 3: Test configuration should be connected to only ono transceiver al 8 time due '~ the high current stress caused by the V; voltage source when the output
connacted 1o that input becomes active.

Switching Load Configurations

i
e 1e87
BEVICE L BEVICE
V) O—d Vi O—ey
out our
ve O—] conthot - ¥e O—d tonTROL

A

6 [T

TL/F/5604-8 e

Ve logic high = 3.0V
'c foglc hig! "

Vg logic low = OV V¢ fogic high ~ 3.0V
*Cy includes Jig and probe capacitance V¢ logke low = 0V =
FIGURE 1
*Cy Inchudes fig and probe Rance
FIGURE 2
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Order Number DS75161AN or DS75162AN
See NS Package Number N20A or N22A

—
conngction Diagrams (continued)
Dual-in-Line Package
2
TE— ‘ ] — Vee
( 2 19 3
REN =t — REN
[
o= L
4 17
NOAC — = NDAC
NRFD — L)
BUS ¢ DSTSIEIA TERMINAL
pav =& LLIYAY
? "
€01 =~ — £01
ATN — LR
SRO — 112 sro
P,
onp Y L
TL/F/5804~2
Top View
Dual-In-Line Package
st L} ‘ ’ .ﬂ V;;
\
1 —H 2L (ot useD)
-
\
REN—4 20 cen
17e = 10 (o
wpac — L NDAC
NAFD — DST5162A LAWY
BUS ¢ TERMINAL
7 1
DAV i j— DAV
[ 15
£03 —— — EOI
AT =Y AL
19 13
SAQ L— SRQ
S )
onp - 12 oe
TLIF/5804-3
Top View
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DS75160A/DS75161A/DS75162A

Functional Description

DS75160A

This device is an 8-channel bi-directional transceiver with

one common direction control input, denoted TE. When

used to implement the IEEE-488 bus, this device-is connect-

ed to the eight data bus lines, designated DIO;-DIOs. The

port connections to the bus lines have internal terminators,

in accordance with the IEEE-488 Standard, that are deacti-

vated when the device Is powered down. This feature guar-

antees no bus loading when Vo = 0V. The bus port out-

puts also have a contro! mode that either enables or dis-

ebles the active upper stage of the totem-pole configura-
tion. 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 outputs operate
as open coflector outputs which are necessary for parafie!
poliing.

DS75161A

This device is also an, 8-channel! bi-directional transceiver
which is specifically configured to implement the eight man-
agement signal lines of the IEEE-488 bus. This device,
paired with the DS75160A, forms the complete 16-line inter-
face between the !EEE-488 bus and a single controller in-
strumentation system. In compliance with the system orga-
nization of the management signal lines, the SRQ, NDAC,
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 into three
groups. The DAV, NDAC, and NRFD transceiver directions
are controlied by the TE input. The ATN, SRQ, REN, and
IFC transceiver directions are controlled by the DC input.
The EO! transceiver direction is a function of both the TE
and DC inputs, as well as the logic level present on the ATN
channel. The port connections to the bus lines have internal
terminators identical to the DS75160A.

DS75162A
This device is identical 1o the DS75161A, except that an
additional direction contro! 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 contro! function s instrumen-
tal in implementing multiple controller systems.
Table of Signa! Line Abbreviations

Signal Line
%laul- ::r;.c Definition Device
fication
DC | Direction Control DS75161A/
DS75162A
Control PE | Pull-Up Enable DS75160A
Signals TE | Talk Enable Al
SC | System Controller | DS75162A
Data B1-88 | Bus Side of Device
#OPorts [ D1-p8 | Terminal Side DS75160A
of Device
ATN | Attention
DAV | Data Valid
EO! | €nd or identify
Management | IFC [ Interface Clear DS75161A7 |
Signals NDAC | Not Data Accepted | DS75162A
NRFD | Not Ready for Data
REN | Remote Enable
SRQ | Service Request

Logic Diagrams

DS75160A

.

1
B} i

P

21 -Y =
nl > LA
>4 " { [] »
TrawnAL ?
wl < (.
" é 7
" WV ]
ol Dn g el
J
ml {: =

n

n'-‘-D—-—‘

K

Nots 1 -E>— Deanciss driver

Nots & -<}- Danotes rece’var

b

L™

e LTI
| e
-

i

repe

Now & Driver snd receiver outputs ars totem pole configuralions

Note & The driver outpuls of DS73160A can have their active pull-ups
Gnsbied by swhching the PE Input (pin 11} 10 the logic low siate. This
mode configures the outputs as open collectoc

TUF/S

| PO
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Logle Diagrams (continued)
DS75161A DS75162A

sav bav

FEE I R - R
e L
[

il 3l

]
D ey

L

[ L] kot 0 0

S

ATy

"
me (L] ma

L —’ L #e J "

TLIF/5804-5 R

% TU/F/5804-6
3
F
3 Note 1 —b— Denotes driver
Nots 2: —q— Denotes rocelver
Nots 3: Symbol "OC" specifiss open collector output
Note &: Drlver and-recelver outputa that are not specifies “OC” are po!
configurations )
TLIFI5804-7
f
—

YZolS/9a1/viale/Ca/vnaic/en
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DS75160A/DS75161A/DS75162A -:.

Switching Waveforms
Transmit Propagation Delays

TERMIAL®
) \w
w —_J- |
|__.“

.|ug wy
outmm

A7

TL/F/5804- 10
Receive Propagation Delays
v
. Ty uy
o
L U] LY
gl ™ 15V
TLIF/5804-11
Terminal Enable/Disable Times
N
.
conTRoL v 15
w
—iL2 u
TERMINAL
1
ouTPUt 0% I ad
tonz bzl
TEAMINAL "y
ouTRUT v
TL/F/5804-12

Bus Enable/Disable Times

w
CONTROL®
INPUY

g
ouTrUY [T v
iz zu
ws L .3 1
ouTRUT

*Input signal: = 1.0 MHz, 50% duty cycle, t, = iy < 5 ns

(i 13V

TL/F/5804-13

Performance Characteristics
Bus Port Load Characteristics

? i o,
U
9%
’ TINTTAA
et ainin
22 L0AD RECION

N

S
13
NCTRONNNG

ILoAD ~ SUS CUNRENT (wA}

1
Ll e

-1 0 v 2 3 4 50

Vi~ BUS VOLTAGE (V)
TU/FIBRDA-1

Reter to Electrical Characterisiics table

or el

3
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Functional Truth Tables

DS75160A
Control Input Dats Transcelvers
Level
TE PE Direction | Bus Port Configuration
" H H T Totem-Pole Output
H L T Open Collector Output
L X R Input
DS75161A
Control Input LevelT Transcelver Signal Direction
TE DC ATN* |[EOI|REN|IFC|SRQ(NRFD|NDAC | DAV
H H R RI|R| T R R T
H L T T T- R R 3] T
L H R RIR}| T T T R
L- L T T{T|R T T R
H X H T
L X H R
X H L R
X L L T
DS75162A
Control Input Level Transcelver Signal Direction

SC TE DC | ATN® |EO!| REN | IFC | SRQ | NRFD | NDAC | DAV

4D AD AT D
DIPDDD A A
DIDDAA—AA
DA D~4D 4D~
A4 DB A4 -4DD
443D 43D
DD AS4DD A

XXX X|rFr~rrr~rITxITIT
XXrX|{rrITrrIX

FIXX|lrXrIrrITrx

—rrrIX
-+ DD

H = High level input

L = Low level input

X = Don't care

T = Transmit, Le., signal outputted to bus

R = Receive, Le., signal outputted to terminal

*The ATN signal level Is sensed for internal muftiplex control of EO! transmission direction logic.
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