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Mr.Tawesak Boonchuen

Mr.Yingyote Laoamonpong

ADVISOR

Asst.Prof. U-thai Sritheeravirojana

ABSTRACT

This thesis presents a PC base controller to control dimmer or lighting
equipment by using standard DMX-512. The signal of 512 channels are multiplex and
interfacing to series port RS-485 by interface card 1512B/LC. The output signals are
transmit via 3 wires cable as long as 1 km. to the reciever which compose of demultiplex
circuit in standard DMX-512 and digital to analog convertor. Digital control signal 512
channels are converted to DC. 0-10 volts.

In this thesis, only 16 channels demultiplex circuit in standard DMX-512 are
made. But more channel number can be get by increasing demultiplex circuit board. Using
32 boards for 512 channels.

The programming control are use delphi version 3. The main menu have console

panel and many function which easy and convenience in application.
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@ Dimmer
Wireless LAN
@ «—— ALOHA,S-ALOHA, TDMA,CDMA)
g
Sound ¢§
¢ Bus Based LAN,
(Ethernet,Token Ring/Bus)
vision
Eg Network Bridge
= Router/Gateway
B
Telephone/PBX WAN
[ RS 232 Data
L

- RS232 Data
<.___.———

Lighting Console2 —_— Application

Lighting Consolet
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4 t sy ¥ d
M 3.1 uomamhiuasgaaninuiisquedlediues AL4005

w | whinsl¥auveaudazn BunneMiNn

1 VCC5V -

2 Chip Select 0 1NN
3 Chip Select 1 1NN
4 Chip Select 2 YN
5 Chip Select3 iYm
6 Chip Select4 ERuATY
7 Chip Select5 Lm'ﬁvm
8 DAC Select Lmv‘i'vm
9 TRIG-ScopeTrigger Lt)TﬁT!ﬂ
10 GND 1 BUNN
11 BCD Unit 1 BUNN
12 BCD Unit2 UM
13 BCD Unit 4 auUWN
14 BCD Unit 8 (MSB) UM
15 BCD Ten 1 BUNN
16 BCD Ten2 BUHN
17 BCD Ten 4 unm
18 BCD Ten 8 (msb) UM,
19 Oscl (16 MHZ CRYTAL) UNN
20 Osc2 (CLK OUT) MY
21 AUX2(NC) -

22 DMX512 TTL Receive BUNTN
23 AUX1I(NC) -

24 Good Rx eTiNm
25 AUX4(NC) -

26 AUX3(NC) -

27 Test U
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28 BCD Hundred 4 UK
29 BCD Hundred 2 PUNN
30 BCD Hundred 1 UNN
31 GND2 FuUNN
32 MCLR BUNN
33 D7 1NN
34 D6 oM
35 D5 PN
36 D4 YN
37 AD3 1N
38 AD2 1NN
39 ADIL 01NN
40 ADO WM
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Cso
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DMX Signal I/P :
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Input$

0 0 0 All Off Off

0 0 1 Controlled by inputs On
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11-san-92 Recalibration Suggested (SYSTEM CONFIG Menul

Auto —

-+
4
4

01:09:599
CHY 11 san,01:08:28
CH1 I 0C, BUL:IFuIi |
1V r VeCenter 2 .08V
20us I teCenter 100 .0Ous
PR R R i RERES IRRE SRR KRS AN RERE SRR =
i
3 t e i+ -
+

{L

;

Snarh Probe on CHI TRIGGER on CH1i

ot Connected

CURSORS on CH1 - LNy 2.10y DC

CHY MEASUREMENTS
--— 4 .4000V per L 43 ,99us per N 43 .,99us
--- 560.0mY fall < 170ns per M 43 .99ws
ay -3.8400Y fall < 170ns pkpk 4.16Y

51t 5.1 uamagUFyana: DMX 1 #3010 6 vedled wes 75176

11-Jan-92
01:11:37
CH1
1y
Z20us
e s Ho ol .
¥
Snlr‘t trggongn‘c i TRIGGER on CH1
n o -4
cunsons on CHi T 2 2.10V DC
CH1 MEASUREMENTS
—--—  4.4000V per N 44 ,00wus per NI 44 .00us
---  560.0mV fall < 160ns per N 44 .00us
AY -3.8400V fall < 160ns pkpk 4 .64V
A

51#i 5.2 nemsgilfaanes DMX oy #i¥aw 7 vealediues 75176
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13U 5.1 uazgalf 5.2 dugldyarudeya DMX vanuazDMX au A 6uaz

o

4 o
91 7easleFives 75176  dubhuleFuemeineynuinasgu RS-485 Mimnnluns

=) 4 Q’: Q a’ o t { A Q/
WS suifeudaans DMX i 2 dyanadidioiuudanihmsdeesnldin ¥ 1 degdygu

L7t

s v (4
Hunaaagli 5.3

11-Jan-92 Recalibration Suggested (SYSTEM CONFIG Menu)
01:05:31

Auto
CH1 I Eg! BoLiEngyLi00:02
1y U@Center 2,08V
20us : t@Center 100 .0us
CH 1,_',.'_' RS DG 4AF | e pall iy & r-q-:;— SLY = _*_ T A e — %
¥ W A S TSI I 214.: P B PR S —
oot i e i ¢ = —
Snarﬁoirgbe ontcﬂl TRIGGER on CH1i
onnecte
CURSORS on CHi NI JAN 2.10v BC
CH1 MEASUREMENTS
--— 4 4p39Y per i 44 00us per M 44 .00us
--- 112.1mV fall < 160ns  per MM 44 .00vus
Ay -4.3518Y fall ¢ 160ns  pkpk 4.,58Y

510 53 ueasglfaanaiiiafin 22 vedleFives AL 4005



36

Tofwes AL4005 szvimihiidludalszuianavesdyana DMX-512 fifudan
9/ ° ) Iy < A IR °
ufezinisd ldausamsaesnuuiluauyuia 8 M9 A0 e A7 uaxfiled AL4005 ey
9 o s an o/ ] L o = Q’l’ = =
mihwlunsulasdygudlaeadiudyoueuden Fedgygranldhivwzesniin 8 s

o P
uarRIRagli 5.4

11-Jan-92 Recalibration Suggested (SYSTEM CONFIG Menu) LTORREL
01:16:14 Auto
CH1 11 Jan.o01:15:086

CH1 DC, BWL:Full
1y URCenter 2 .08V
10us CH1 t@Center 50 .00us
..... - T IR - PAITE g P = Koy g gy - gy g g - ] Y - apepegpeg
by
Snarh Probe on CHi TRIGGER on CH1

ot Connected
CURSORS on CH1 hi-2 2y 2.10vV 0C

CH4 MEASUREMENTS

-~ 5.1360V per Il 14,995ys per Mt 14,995us
--- -16.0mY fall < 80ns per M 14.995us
ay  -5,1520¢ fall < 80ns  pkpk 5.38V

71 5.4 uamegUFanapAciiiafiv 8 veslediues AL 4005
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dvd' A o @ o 9 A a o - 1
weneniin loFiwes AL4005 aimilwlunmsnaadye1muIdnI(Clock Out) 408N

4 4 o a y ° t a 4 - v a o
vl 20 qmﬁwuaymmwmﬁvzm'lﬂ‘l%"lunﬁmﬂwaﬂmmﬁaammaw‘lﬁ’awiﬁuaﬂman%

[ b4 .
adyapannitni Idiuurasdegiii 5.5

o

11-Jan-92 ETORPED
01:20:28 Auto
CHT 11 san,01:19:37
DC, BWL:Fulil

?ﬂl i UeCenter 2 .08U
100ns t@Center 500ns

e L s e Bas B Sl vonibhs - S i lighor X

N
Tl P

]

b+ S

P'd-'-
|t
pr——
l——%

rHT
’_,_.-—e—'—"'
I‘#’

+

Snark zrobe on CH1 TRIGGER on CHI1

o Connected
CURSORS on CH1 (e 2.10V DC

CH1 MEASUREMENTS

—--— 4 .3040V per L 62 .5ns per 62 .5ns
--- BSb6.1mMV fallfn 19.0ns per I 62 .5ns
Ay -3.6479Y fallm 19.0ns  pkpk 3.65¢

7 5.5 uemagddyansnnWn(CLK OUT)#v 20 vaslodiues AL 4005
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% o a a . & .
-fdyanu 2 Sevn 7 veslediues AL4005 Hudaanudndiand(Chip Select) ¥

i s - { 1 H ;
wirilumsifengavesacesdinAmindidsesnfintue niynlasninlasenuilldly

o A adgd da o = & S o A dd o 4 A 9 o
JugnadnFidnsifissdygraufosfe NdygauindbindgudCcso) molinugudygnu

mae i 16 $eams1fFnu udmaunsedisziusesms IFmudiu o6 seamsldnuidlag

A 9 o/ a ad Jz a/ 9 @ M g Y a ad 4 g
f ”I‘J"ﬂ‘il:ﬁﬁ)@i‘lfﬂﬁluﬂﬁm‘lfwmﬁﬂ%ﬂﬁﬁﬂﬂ 6 my,q;mmﬂﬂuﬂamuﬁﬁﬂgmumwmaﬂcrgmtmq
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11-Jan-92 Recalibration Suggested (SYSTEM CONFIG Menu)
01:51:17

CH1
1u

10ws r_ 7

CHI1

I

Snart :robe on CH1 TRIGGER on CHt

No Connected
CURSORS on CHI —SAACAINEC

CHt MEASUREMENTS

--— 5.0079y per M 14.995us per AL 14.995us
--- 16.0nVY fall < B80ns per AL 14.995us
AY  -4.9919Y fall < 80ns  pkpk 5.18V

v
[

U4 5.6 uaras il ve sdyanalnGidnai(Cso-css Tanivive

G

Auto

CHi 1. Jan.01:50:00
pc, suL: F 1
Vy@Center .08V
teéCenter 50.00us

sled047407B
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dvavavuta 8 Inliiludygraewien guvesdygna idiuuaasdsgili 5.7 dievims
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unit project;

interface

uses
Windows, Messages, SysUTtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, ExtCtrls, Menus, Buttons, ComCitrls;

type
TForm! = class(TForm)

Panell: TPanel;
MainMenul: TMainMenu;
Mwnul: TMenultem;
Exitl: TMenultem;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Labeld: TLabel;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel;
Label8: TLabel;
Label9: TLabel;
Labell0: TLabel;
Labell1: TLabel;
Labell2: TLabel;



Label13: TLabel;
Labell4: TLabel;
Labell5: TLabel;
Labell6: TLabel;
ScrollBar2: TScrollBar;
ScrollBar3: TScrollBar;
ScrollBar4: TScrollBar;
ScroliBar5: TScrollBar;
ScroliBar6: TScroliBar;
ScrollBar7: TScrollBar;
ScroliBar8: TScrollBar;
ScroliBar9: TScroliBar;
ScrollBar10: TScrollBar;
ScrollBarl1: TScrollBar;
ScrollBar12: TScrollBar;
ScrollBar13: TScrollBar;
ScrollBarl4: TScrollBar;
ScrollBarl15: TScrollBar;
ScrollBar16: TScrollBar;
ScroliBarl7: TScrollBar;
chl: TLabel;

ch2: TLabel;

ch3: TLabel;

ch4: TLabel;

chS5: TLabel;

ch6: TLabel;

ch7: TLabel;

ch8: TLabel;

ch9: TLabel;

ch10: TLabel;

chll: TLabel;

ch12: TLabel;



chl3: TLabel;

chi4: TLabel;

chl5: TLabel;

chl6: TLabel;

Loadl: TMenultem;
Savel: TMenultem,;

NI1: TMenultem,;

Datai: TMenultem;
OpenDialogl: TOpenDialog;
SaveDialogl: TSaveDialog;
Timerl: TTimer;
BitBtnl: TBitBtn;
BitBtn2: TBitBtn;
BitBtn3: TBitBtn;
SetCardl: TMenultem;
Panel2: TPanel;

sc: TScrollBar;
StopSendl: TMenultem;
Timer2: TTimer;

Timer3: TTimer;
Formatl: TMenultem;
flashl: TMenultem;

N11: TMenultem;
Timer4: TTimer;

Timer5: TTimer;

N21: TMenultem,;
SetButtonl: TMenultem;
SetHigh2: TMenultem;
SetMeduim?2: TMenultem;
SetLow2: TMenultem,;
Programerl: TMenultem,

Panel3: TPanel;



Editl: TEdit;

Buttonl: TButton;

Label18: TLabel;

Panel4: TPanel;

Button2: TButton;

Edit2: TEdit;

Label19: TLabel;

Label20: TLabel;

Labell7: TLabel;

StatusBarl: TStatusBar;

Timer6: TTimer;

procedure scChange(Sender: TObject);
procedure Exit1Click(Sender: TObject);
procedure ScrollBar2Change(Sender: TObject);
procedure ScrollBar3Change(Sender: TObject);
procedure ScrollBar4Change(Sender: TObject);
procedure ScrollBar5Change(Sender: TObject);
procedure ScrollBar6Change(Sender: TObject);
procedure ScrollBar7Change(Sender: TObject);
procedure ScrollBar8Change(Sender: TObject);
procedure ScrollBar9Change(Sender: TObject);
procedure ScrollBar10Change(Sender: TObject);
procedure ScrollBarl1Change(Sender: TObject);
procedure ScrollBar12Change(Sender: TObject);
procedure ScrollBar13Change(Sender: TObject);
procedure ScrollBar14Change(Sender: TObject);
procedure ScrollBar15Change(Sender: TObject);
procedure ScrollBar16Change(Sender: TObject);
procedure ScrollBar17Change(Sender: TObject);

procedure Timer1Timer(Sender: TObject);

procedure SavelClick(Sender: TObject);



procedure FormActivate(Sender: TObject);
procedure BitBtn3Click(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
procedure BitBtn2Click(Sender: TObject);
procedure SetCard1Click(Sender: TObject);
procedure Load1Click(Sender: TObject);
procedure StopSend1Click(Sender: TObject);
procedure SetHigh1Click(Sender: TObject);
procedure SetMeduim1Click(Sender: TObject);
procedure SetLow 1Click(Sender: TObject);
procedure Timer2Timer(Sender: TObject);
procedure Timer3Timer(Sender: TObject);
procedure N11Click(Sender: TObject);
procedure Timer4Timer(Sender: TObject);
procedure Timer5Timer(Sender: TObject);
procedure N21Click(Sender: TObject);
procedure SetHigh2Click(Sender: TObject);
procedure SetMeduim2Click(Sender: TObject);
procedure SetLow2Click(Sender: TObject);
procedure Programer1Click(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure FormClick(Sender: TObject);
procedure Panel1Click(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure Timer6Timer(Sender: TObject);
procedure Label 17Click(Sender: TObject);

private
{ Private declarations }

public



{ Public declarations }

dummy:Byte;
CardAdr:Integer;
dmx:Array[0..511] of Byte ;
end;

const volt =255;

var

Forml: TForml;
scl:Integer;

implementation

{$R *.DFM}

procedure vbWByte(CardAdr,ByteAdr:Word;dm:SmallInt);stdcall;external'dmxcard.dll’;
function vbCardAdr(dummy:Smalllnt):Longlnt;stdcall;external'dmxcard.dll';

function vbDMXStart(CardAdr:Smalllnt):LongInt;stdcall;external'dmxcard.dll’;
function vbDMXStop(CardAdr:SmallInt):Longlnt;stdcall;external'dmxcard.dil';

procedure TForm1.scChange(Sender: TObject);

begin

scl:=Sc.Position;

Labell.caption:=inttostr(1+scl);
Label2.caption:=inttostr(2+scl);
Label3.caption:=inttostr(3+scl);
Label4.caption:=inttostr(4+scl);
Label5.caption:=inttostr(5+scl);
Label6.caption:=inttostr(6+scl);
Label7.caption:=inttostr(7+scl);



Label8.caption:=inttostr(8+scl);

Label9.caption:=inttostr(9+scl);

Label10.caption:=inttostr(10+scl);
Labell1.captica:=inttostr(11+scl);
Label 12.caption:=inttostr(12+scl);
Label13.caption:=inttostr{13+scl);
Label14.caption:=inttostr(14+scl);
Label15.caption:=inttostr(15+scl);

Label16.caption:=inttostr(16+sc1);

Scrollbar2.Position:=volt-dmx[sc1];
Scrollbar3.Position:=volt-dmx[1+sc1];
Scrollbar4.Position:=volt-dmx[2+scl];
Scrollbar5;Position:=volt-dmx[3+scl];
Scrollbar6.Position:=volt-dmx[4+scl];
Scrollbar7.Position:=volt-dmx[5+scl];
Scrollbar8.Position:=volt-dmx[6+scl];
Scrollbar9.Position:=volt-dmx[7+sc1];
Scrollbar10.Position:=volt-dmx[8+sc1];
Scrollbarl1.Position:=volt-dmx[9-+scl];
Scrollbar12.Position:=volt-dmx[10+scl];
Scrollbar13.Position:=volt-dmx[11+scl];
Scrollbar14.Position:=volt-dmx[12+sc1];
Scrollbar15.Position:=volt-dmx[ 13+scl];
Scrollbar16.Position:=volt-dmx[ 14+scl];
Scrollbar17.Position:=volt-dmx[15+scl];
end;



procedure TForm1.Exit1Click(Sender: TObject);
begin
close;

end;

procedure TForm1.ScrollBar2Change(Sender: TObject);
var sc2:Integer;
begin
sc2:=Scrollbar2.Position;
dmx[sc.position]:=volt-sc2;
chl.caption:=inttostr((dmx[sc.position])div 25+ +V
end;

procedire TForm1.ScrollBar3 Change(Sender: TObject);
var sc3:Integer;
begin
sc3:=Scrollbar3.Position;
dmx[ 1+sc.position J:=volt-sc3;
ch2.caption:=inttostr((dmx[ 1-+sc.position div 25)}+" +V';

end;

procedure TForml .ScroliBar4Change(Sender: TObject);
var sc4:Integer;
begin
sc4:=Scrolibar4.Position;
dmx[2-+sc.position ]:=volt-sc4;
ch3.caption:=inttostr((dmx[2-+sc.position ])div 25+ VY

end;

procedure TForm1.ScroliBar5Change(Sender: TObject);
var sc5:Integer;

begin



sc5:=Scrollbar5 .Position;
dmx{[3-+sc.position ]J:=volt-sc5;
ch4.caption:=inttostr((dmx[3+sc.position ])div 25)+' '+'V;

end;

procedure TForm1.ScrollBar6Change(Sender: TObject);
var sc6:Integer;

begin
sc6:=Scrollbar6.Position;
dmx[4+sc.position ]:=volt-sc6;
ch5.caption:=inttostr({(dmx[4+sc.position 1)div 25)+ '+'V';

end;

procedure TForm1.ScrollBar7Change(Sender: TObject);
var sc7:Integer;
begin
sc7:=Scrollbar7 .Position;
dmx[5+sc.position ]:=volt-sc7;
ch6.caption:=inttostr((dmx[5+sc.position 1)div 25)+' '+'V";
end;

procedure TForm1.ScrollBar8Change(Sender: TObject);
var sc8:Integer;
begin
sc8:=Scrollbar8.Position;
dmx[6+sc.position ]:=volt-sc8§;
ch7.caption:=inttostr((dmx[6+sc.position J)div 25)+ '+V';
end;

procedure TForm1.ScrollBar9Change(Sender: TObject);
var sc9:Integer;

begin



s¢9:=Scrollbar9.Position;

dmx[7#sc.position ]:=volt-sc9;

ch8.caption:=inttostr((dmx[7+sc.position J)div 25)+ '+'V';
end;

procedure TForm1.ScrollBar10Change(Sender: TObject);
var scl10:Integer;
begin
sc10:=Scrollbar10.Position;
dmx[8+sc.position ]:=volt-sc10;
ch9.caption:=inttostr((dmx[8+sc.position ])div 25)+' '+'V';

end;

procedure TForm1.ScrollBarl 1Change(Sender: TObject);
var scll:Integer;
begin
sc11:=Scrollbarll.Position;
dmx[9+sc.position ]:=volt-sc11;
ch10.caption:=inttostr((dmx[9+sc.position ])div 25)+ '+'V';
end;

procedure TForm1.ScrollBar12Change(Sender: TObject);

var sc12:Integer;

begin
sc12:=Scrollbar12.Position;
dmx[10+sc.position ]:=volt-sc12; ,
ch11.caption:=inttostr((dmx[ 10+sc.position J)div 25)+' '+'V";

end;

procedure TForm1.ScrollBar13Change(Sender: TObject);
var scl3:Integer;

begin



sc13:=Scrollbarl3.Position;
dmx[11+sc.position ]:=volt-sc13;
ch12.caption:=inttostr((dmx[11+sc.position ])div 25)+ '+

end;

procedure TForm1 ScrollBar14Change(Sender: TObject);

var scl4:Integer;

begin
scl14:=Scrollbar14.Position;
dmx[12-+sc.position ]:=volt-sc14;
ch13.caption:=inttostr((dmx[12-+sc.position [)div vix) A e s

end;

procedure TForml ScrollBar15Change(Sender: TObject);

var scl5:Integer,

begin
sc15:=Scrollbar15.Position;
dmx[13+sc.position ]:=volt-sc15;
ch14.caption:=inttostr((dmx[ 13+sc.position Ddiv 25)+ +'V';

end;

procedure TForm1 ScrollBar16Change(Sender: TObject);
var scl6:Integer;
begin
sc16:=Scrollbar16.Position;
dmx[14+sc.position ]:=volt-sc16;
ch15.caption:=inttostr((dmx[ 14+sc.position J)div 25)+ '+V';
end;

procedure TForm1 ScroliBar17Change(Sender: TObject);
var scl7:Integer;

begin



sc17:=Scrollbarl7.Position;

dmx[15+sc.position ]:=volt-sc17;

chl6.caption:=inttostr({dmx[15+sc.position ])div 25+ +V";
end;

procedure Woml.TMalTiﬁedSendm: TObject);
var iInteger;
begin
if (CardAdr>0) then  {AII9EOULBANITVRIMIADUIABS WA}
begin
fori:=0to 511 do
begin
VbWByte(CardAdr,$400+i,dmx[i]);  {desdoyaluiimindumesie)
end;
dimmy:=vbDMXStart(CardAdr); {ﬁmuﬂﬁlﬁms’ﬂéuﬁumsdai’;’ay,a}
end;

end;

procedure TForm1.SavelClick(Sender: TObject);
begini
paneld.visible:=true;
panel3.visible:=false;
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;
end;
procedure TForm1.FormActivate(Sender: TObject);
var f:file of Byte;
i:Integer;

b ‘sys:Byte;



text:String;
begin
CardAdr=vbCardAdr(0); {fmualddumisiuduvesminsumesfathuavimauda}
Text=InttoStr(Cardads); {niAsunusauduiiugilianves TEXT)
if (CardAdr>$FF) then
begin
MessageDIg('0.K. Read Card Complete! Address:'+Text,mtInformation,[mbOK],0);
AssignFile(f,'dmxcard.bin"; {ﬁmuﬂ%‘a‘lﬂénﬁa‘lf’ﬂ"lun1sé1uﬁam}
reset(d; { Ala'iAufioniu }
1:=0;
while not eof(f) do {#33vareudeyalulbienuaieFoniosnieds}
begin
read(fb_sys);
vbWByte(CardAdr,ib_sys); (e 1d W fimindumefirlaiitorhmsisa)
inc(i);
end;
closefile (f);
gma s iiweiaeg lumiadwasia}
vbWByte(CardAdr,$03F0,60); {1%@A" Strartsync Duration}
VbWByte(CardAdr,$03F1,0);  {15@f1 StartByte Tun1sdedoyn DMX}
vbWByte(CardAdr,$03F2,30); {1%@fi1End Idle Time(uS)}
vbWByte(CardAdr,$03F3,0);  {i%#f1 Low Byte Channel Count}
vbWByte(CardAdr,$03F4,1);  {I%@A1 High Byte Channel Count }
vbWByte(CardAdr,$03F5,0); {mmlumsdqmi’fagncgu
vbWByte(CardAdr,$03F6,0);  {i@f Inter-Digit Time}
vbWByte(CardAdr,$03F7,0);  {Arfeyalil141%)
vbWByte(CardAdr,$03F8,0);  {1@f1 Card Mode}
vbWByte(CardAdr,$03F9,0);  {lw@f1 Card Type Return Value}

for i:=$400 to S5FF do  {dlerndloyynlusies 184 512 hlfimiaduaesil}



vbWByte(CardAdr,i,0);
Timerl.Enabled:=true;
BitBtn1.Enabled:=False;
end;

end;

procedure TForm1.BitBtn3Click(Sender: TObject);
begin
close;

end;

procedure TForm1.BitBtnlClick(Seader: TObject);
begin

BitBtnl.Enabled:=False;

BitBtn2.Enabled:=True;

Timerl.Enabled:=True;

panel3.visible:=false;

panel4.visible:=false;
end;

procedure TForm1.BitBtn2Click(Sender: TObject);
begin

BitBtn2.Enabled:=False;

BitBtnl.Enabled:=True;

Timer1.Enabled:=False;

panel3.visible:=false;

panel4.visible:=false;

end;

procedure TForm1.SetCard1Click(Sender: TObject);
begin
FormActivate(Setcard1);



panel3.visible:=false;
panel4.visible:=false;
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

procedure TForm1.Load1Click(Sender: TObject);
begin

panel3.visible:=true;

panel4.visible:=false;

timer2.enabled:=false;

timer3.enabled:=false;

timer4.enabled:=false;

timer5.enabled:=false;

end;

procedure TForm1.StopSend! Click(Sender: TObject);
begin

BitBtn2.Enabled:=False;

BitBtnl.Enabled:=True;

Timer1.Enabled:=False;

panel3.visible:=false;

paneld.visible:=false;

end;

procedure TForm1.SetHigh1Click(Sender: TObject);
var i:Integer;
begin

fori:==0to 511 do



dmx[i]:=255;
Scrollbar2.Position:=volt-dmx[sc.position];
Scrollbar3.Position:=volt-dmx[ 1+sc.position];
Scrollbar4.Position:=volt-dmx[2+sc.position};
Scrollbar5.Position:=volt-dmx[3-+sc.positionl;
Scrollbar6. Position:=volt-dmx[4-+sc.position];
Scrollbar7.Position:=volt-dmx[5+sc.position];
Scrollbar8.Position:=volt-dmx[6+sc.position];
Scrollbar9.Position:=volt-dmx[7-+sc.position];
Scrollbar10.Position:=volt-dmx[8+sc.position];
Scrollbarl1.Position:=volt-dmx[9-+sc.position];
Scroltbar12.Position:=volt-dmx[ 10+sc.position];
Scrollbar13.Position:=volt-dmx[11+sc.position];
Scrollbar14 Position:=volt-dmx[ 12+sc.position];
Scréllbarl 5. Position:=volt-dmx[ 13-+sc.position];
Scrollbar16.Position:=volt-dmx[ 14-+sc.position};

Scrollbarl7.Position:=volt—dmx[15+sc.position];

timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

procedure TForm1.SetMeduim1 Click(Sender: TObject);
var i:Integer;
begin

fori*=0to 511 do

dmx[i]:=135;

Scrollbar2.Position:=volt-dmx[sc.position];

Scrollbar3 Position:=volt-dmx[ 1+sc.position];



Scrollbar4.Position:=volt-dmx[2+sc.position];
Scrollbar5.Position:=volt-dmx[3+sc.position];
Scrollbar6.Position:=volt-dmx[4-+sc.position];
Scrollbar7.Position:=volt-dmx[5+sc.position];
Scrollbar8.Position:=volt-dmx[6+sc.position];
Scrollbar9.Position:=volt-dmx[ 7+sc.position];
Scrollbar10.Position:=volt-dmx[8+sc.position];
Scrollbar11.Position:=volt-dmx[9-+sc.position];
Scrollbar12.Position:=volt-dmx[ 10+sc.position];
Scrollbar13.Position:=volt-dmx{ 1 1+sc.position];
Scrollbar14.Position:=volt-dmx|[ 12+sc.position];
Scrollbar15.Position:=volt-dmx[ 13+sc.position];
Scrollbar16.Position:=volt-dmx[ 14+sc.position];

Scrollbar17.Position:=volt-dmx{15+sc.position];

timer2.enabled:=false;
timer3.enabled:=false;
timerd.enabled:=false;

timer5.enabled:=false;

end;

procedure TForm1.SetLow1Click(Sender: TObject);
var i:Integer;
begin

fori:=0to 511 do

dmx[i]:=0;

Scrollbar2.Position:=volt-dmx[sc.position];

Scrollbar3.Position:=volt-dmx[ 1+sc.position];
Scrollbar4.Position:=volt-dmx[2+sc.position];
Scrollbar5.Position:=volt-dmx[3+sc.position];

Scrollbar6.Position:=volt-dmx{4+sc.position];



Scrollbar7.Position:=volt-dmx[5+sc.position];
Scrollbar8.Position:=volt-dmx[6+sc.position];
Scrollbar9.Position:=volt-dmx[ 7+sc.position];
Scrollbar10.Position:=volt-dmx[8+sc.position];
Scrollbar11.Position:=volt-dmx[9+sc.position];
Scrollbar2.Position:=volt-dmx[ 10+sc.position];
Scrollbar13.Position:=volt-dmx[ 11+sc.position];
Scrollbar14.Position:=volt-dmx[ 12+sc.position};
Scrollbarl5.Position:=volt-dmx[13+sc.position];
Scrollbarl6.Position:=volt-dmx[ 14+sc.position];

Scrollbarl7.Position:=volt-dmx[ 15+sc.position];

timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

procedure TForm1.Timer2Timer(Sender: TObject);

begin
scrollbar2.position:=0;
scrollbar3.position:=255;
scrollbar4.position:=0;
scrollbar5.position:=255;
scrollbar6.position:=0;
scrollbar7.position:=255;
scrollbar8.position:=0;
scrollbar9.position:=255;
scrollbar10.position:=0;
scrollbarll.position:=255;
scrollbar]2.position:=0;

scrollbarl3.position:=255;



scrollbar14.position:=0;
scrollbarl5.position:=255;
scrollbar16.position:=0;

scrollbarl7.position:=255;

timer2.interval:=500;
timer3.interval:=1000;
timer3.enabled:=true;
timer4.enabled:=false;
timer5.enabled:=false;
timer3.tag:=0;

end;

procedure TForm1.Timer3 Timer(Sender: TObject);

begin
scrollbar2.position:=255;
scrollbar3.position:=0;
scrollbar4.position:=255;
scrollbar5.position:=0;
scrollbar6.position:=255;
scrollbar7.position:=0;
scrollbar8.position:=255;
scrollbar9.position:=0;
scrollbar10.position:=255;
scrollbarll.position:=0;
scrolibar12.position:=255;
scr;IIbar13.position:=O;
scrollbarl4.position:=255;
scrollbarl5.position:=0;
scrollbarl6.position:=255;

scrollbarl7.position:=0;



timer2.tag:=0;
timer2.interval:=1000;
timer3.interval:=500;

end;

procedure TForm1.N11Click(Sender: TObject);
begin

timer4.enabled:=true;

timer5.enabled:=false;

timer3.enabled:=false;

timer2.enabled:=false;

panel3.visible:=false;

panel4.visible:=false;

end;

procedure TForm1.Timer4Timer(Sender: TObject);
var i:Integer;
begin

for i:==0to 511 do

dmx[i]:=255;

Scrollbar2.Position:=volt-dmx{[sc.position];
Scrollbar3.Position:=volt-dmx[ 1+sc.position];
Scrollbar4.Position:=volt-dmx[2-+sc.position];
Scrollbar5.Position:=volt-dmx[3+sc.position];
Scrollbar6.Position:=volt-dmx[4+sc.position];
Scrollbar7.Position:=volt-dmx[5+sc.position];
Scrollbar8.Position:=volt-dmx[6+sc.position];
Scrollbar9.Position:=volt-dmx[7+sc.position];
Scrollbar10.Position:=volt-dmx[8+sc.position];
Scrollbarl1.Position:=volt-dmx[9+sc.position];

Scrollbar12.Position:=volt-dmx[10+sc.position];



Scrollbar13.Position:=volt-dmx{ 11+sc.position];
Scrollbar14.Position:=volt-dmx][ 12-+sc.position];
Scrollbar15.Position:=volt-dmx[ 13+sc.position];
Scrollbar16.Position:=volt-dmx[ 14+sc.position];

Scrollbarl7.Position:=volt-dmx[ 15+sc.position];

timer2.enabled:=false;
timer3.enabled:=false;
timer5.enabled:=true;
timer4.Interval:=500;
timerS5.Interval:=1000;
timer5.tag:=0;

end;

procedure TForm1.Timer5Timer(Sender: TObject);
var i:Integer;
begin

fori:==0to 511 do

dmx[i]:=0;

ScroflbarZ.Position:=volt-dmx[sc.position];
Scrollbar3.Position:=volt-dmx[ 1+sc.position];
Scrollbar4.Position:=volt-dmx[2+sc.position];
Scrollbar5.Position:=volt-dmx[3+sc.position];
Scrollbar6.Position:=volt-dmx[4+sc.position];
Scrollbar7.Position:=volt-dmx[5+sc.position];
Scrollbar8.Position:=volt-dmx[6+sc.position];
Scrollbar9.Position:=volt-dmx[7+sc.position];
Scrollbar10.Position:=volt-dmx[8-+sc.position};
Scrollbarl 1.Position:=volt-dmx[9+sc.position]};
Scrollbar12.Position:=volt-dmx[ 10+sc.position];

Scrolibar13.Position:=volt-dmx[ 1 1+sc.position];



Scrollbar14.Position:=volt-dmx[ 12+sc.position];
Scrcfllbar15.Position:=volt-dmx[ 13+sc.position];
Scrollbar16.Position:=volt-dmx[ 14+sc.position];

Scrollbar17.Position:=volt-dmx[ 15+sc.position];

timer2.enabled:=false;
timer3.enabled:=false,
timer4.interval:=1000;
timerS.interval :=500;
timer4.tag:=0;

end;

procedure TForm1.N21Click(Sender: TObject);
begin

timer2.enabled:=true;

timer3.enabled:=false;

timer4.enabled:=false;

timerS.enabled:=false;

p'anel3 .visible:=false;

panel4.visible:=false;

end;

procedure TForm1.SetHigh2Click(Sender: TObject);
var i:Integer;
begin

fori:=0to 511 do

dmx[i]:=255;

Scrollbar2.Position:=volt-dmx{[sc.position];
Scrollbar3.Position:=volt-dmx[ 1+sc.position];
Scrollbar4.Position:=volt-dmx[2+sc.position];

Scrollbar5.Position:=volt-dmx[3+sc.position];



Scrollbar6.Position:=volt-dmx[4+sc.position];
Scrollbar7.Position:=volt-dmx[5+sc.position];
Scrollbar8.Position:=volt-dmx[6+sc.position];
Scrollbar9.Position:=volt-dmx[7-+sc.position];
Scrollbar10.Position:=volt-dmx[8-+sc.position];
Scrollbar11.Position:=volt-dmx[9+sc.position];
Scrollbar12.Position:=volt-dmx[ 10+sc.position];
Scrollbar13.Position:=volt-dmx[ 11+sc.position];
Scrollbar14.Position:=volt-dmx[12+sc.position];
Scrollbarl5.Position:=volt-dmx[ 13+sc.position];
Scrollbar16.Position:=volt-dmx[ 14+sc.position];

Scrollbar17.Position:=volt-dmx[ 15+sc.position];

timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;
panel3.visible:=false;
panel4.visible:=false;

end;

procedure TForm1.SetMeduim2Click(Sender: TObject);
var i:Integer;
begin

fori:=0to 511 do

dmx{i]:=135;

Scrollbar2.Position:=volt-dmx[sc.position];

Scrollbar3.Position:=voit-dmx[ 1+sc.position];
Scrollbar4.Position:=volt-dmx[2+sc.position];
Scrollbar5.Position:=volt-dmx[3+sc.position];

Scrollbar6.Position:=volt-dmx[4+sc.position];



Scrollbar7.Position:=volt-dmx[5+sc.position];
Scrollbar8.Position:=volt-dmx[6-+sc.position];
Scrollbar9.Position:=volt-dmx[ 7+sc.position];
Scrollbar10.Position:=volt-dmx|8+sc.position];
Scrollbar1.Position:=volt-dmx[9+sc.position];
Scrollbar12.Position:=volt-dmx[ 10+sc.position];
Scrollbar13.Position:=volt-dmx[11+sc.position];
Scrollbar14.Position:=volt-dmx[ 12+sc.position];
Scrollbarl5.Position:=volt-dmx[ 13+sc.position];
Scrollbar16.Position:=volt-dmx[ 14-+sc.position];

Scrollbar17.Position:=volt-dmx[ 15-+sc.position];

timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;
panel3.visible:=false;
panel4.visible:=false;

end;

procedure TForm1.SetLow2Click(Sender: TObject);
var i:Integer;
begin

for i:=0to 511 do

dmx[i]:=0;

Scrollbar2.Position:=volt-dmx[sc.position];

Scrollbar3.Position:=volt-dmx[ 1+sc.position];
Scrollbar4.Position:=volt-dmx[2+sc.position];
Scrollbar5 . Position:=volt-dmx[3+sc.position];
Scrollbar6.Position:=volt-dmx[4+sc.position];

Scrollbar7. Position:=volt-dmx[ 5+sc.position];



Scrollbar8.Position:=volt-dmx[6+sc.position];
Scrollbar9.Position:=volt-dmx[7+sc.position];
Scrollbar10.Position:=volt-dmx[8+sc.position];
Scrollbar11.Position:=volt-dmx[9+sc.position];
Scrollbar12.Position:=volt-dmx{ 10+sc.position];
Scrollbarl3.Position:=volt-dmx{11+sc.position];
Scrollbar 14 Position;=volt-dmx[ 12+sc.position];
Scrollbarl5.Position:=volt-dmx[ 13+sc.position];
Scrollbar16.Position:=volt-dmx[ 14+sc.position];

Scrollbarl7.Position:=volt-dmx[15+sc.position];

timer2.enabled:=false;
timer3.enabled:=false;
timerd.enabled:=false;
timerS.cnabled:=false;
panel3.visible:=false;
panel4.visible:=false;

end;

procedure TForm1.Programer]Click(Sender: TObject);

var p:string;

begin
p=' TwFemnFnngu IAseeT-+ch(10);
p:=p+chr(10)+'11 iR YA 37 41012007-chr(10);
p:=p+chr(10)+'mu?]wﬂ IMATOUINAA FHer 41012021 +chr(10);
pr=p+chr(10)+' Wo42N  “+chr(10);
showmessage(p);
panel3.visible:=false;
panel4.visible:=false;

< end;

procedure TForm1 Button1Click(Sender: TObject);



var number,i:Integer;
fitextfile;
s:string;
begin
mumber:=sirtoint(editltext;  {Slousmmnanvitdesnts Tnaamius 18 45)
case number of
1:begin
Assignfile(f,'datal.dmx’);
reset(f);
for 1:=0to 511 do
begin
readIn(f;s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:~false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

2:begin
Assignfile(f,'data2.dmx");
reset(f);
for i==0to 511 do
begin
readin(f;s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;



timer4.ecnabled:=false;
timerS.enabled:=false;

end;

3:begin
Assignfile(f, data3.dmx’);
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

4:begin
Assignfile(f, data4.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f;s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timerS.enabled:=false;



end;

5:begin
Assignfile(f,'data5.dmx");
reset(f);
for 1:=0to 511 do
begin
readln(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

6:begin
Assignfile(f,'data6.dmx’);
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;



7:begin
Assignfile(f,'data7.dmx");
reset(f);
for i=0to 511 do
begin
readin(f;s);
dmx{i}:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

8:begin
Assignfile(f,'data8.dmx");
reset(f);
for i:=0to 511 do
bégin
readin(f.s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

9:begin
Assignfile(f,'data9.dmx");



reset(f);
for i:=0to 511 do
begin
readIn(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timerS5.enabled:=faise;

end;

10:begin
Assignfile(f,'datal0.dmx'");
reset(f);
for i:=0to 511 do
begin
readln(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

11:begin
Assignfile(f,'datal 1.dmx");
reset(f);

for i==0to 511 do



begin
readin(fs);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

12:begin
Assignfile(f,'datal2.dmx’);
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
‘timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;
end;

13:begin
Assignfile(f,'data13.dmx";
reset(f);
for i==0to 511 do
begin
readin(f,s);



dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

14:begin
Assignfile(f,'datal4.dmx'");
reset(f);
for i:==0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timerS.enabled:=false;

end;

15:begin
Assignfile(f,'datal5.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;



closefile(f);

timer2.enabled:=faise;
timer3.enabled:=false;
timer4.enableJ:=false;
timer5.enabled:=false;

end;

16:begin
Assignfile(f,'datal6.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f}s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;
end;
17:begin
Assignfile(f,'datal 7.dmx");
reset(f);
for i==0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;

timer3.enabled:=false;



timer4.enabled:=false;
timer5.enabled:=false;

end;

18:begin
Assignfile(f,'datal8.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f;s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

19:begin
Assignfile(f, datal9.dmx");
reset(f);
for i:==0to 511 do
begin
readIn(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;



end;

20:begin
Assignfile(f,'data20.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f}s);
dmzx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

21:begin
Assignfile(f,'data21.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i):= strtoint(s);
end;
closefile(f);
timer?2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;
end;



22:begin
Assignfile(f,'data22.dmx’");
reset(f);
for i:=0to 511 do
begin
readIn(fs);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

23:begin
Assignfile(f,'data23.dmx');
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timerS.enabled:=false;

end;

24:begin
Assignfile(f,'data24.dmx’");



reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

25:begin

Assignfile(f,'data25.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f;s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

26:begin

Assignfile(f,'data26.dmx");
reset(f);

for i:=0to 511 do



begin
readin(f;s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

27:begin
Assignfile(f,'data27.dmx");
reset(f);
for i:=0to 511 do
begin
read!n(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

28:begin
Assignfile(f,'data28.dmx");
reset(f);
for 1:=0to 511 do
begin
readln(f,s);



dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=faise;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;
end;

29:begin
Assignfile(f,'data29.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=faise;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

30:begin
Assignfile(f,data30.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;



closefile(f);

timer2.enabled:=false;
timer3.enabled:=false;
timer4.cnabled:=false;

timer5.enabled:=false;

end;

31:beginr
Assignfile(f,'data3 1.dmx');
reset(f);
for i:=0to 511 do
begin
readin(fs);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

32:begin
Assignfile(f, data32.dmx’);
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx{i]:= strtoint(s);
end;
closefile(f);

timer2.enabled:=false;



timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

33:begin
Assignfile(f,'data33.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timerd.enabled:=false;

timer5.enabled:=false;

end;

34:begin
Assignfile(f,'data34.dmx");
reset(f);
for i:==0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;

timer4.enabled:=false;



timer5.enabled:=false;
end;

35:begin
Assignfile(f,'data35.dmx');
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

36:begin
Assignfile(f,'data36.dmx");
reset(f);
for i:=0to 511 do
begin
readin(fs);
dmx[i}:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;
end;



37:begin
Assignfile(f,'data37.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

38:begin
Assignfile(f,'data38.dmx");
reset(f);
for i:==0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

39:begin



Assignfile(f,'data39.dmx");
reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

40:begin
Assignfile(f, datad0.dmx");
reset(f);
for i:=0to 511 do
begin
readin(fs);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.cnabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;
end;

42:begin
Assignfile(f,'data42.dmx");

reset(f);



for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end:

43:begin

Assignfile(f, datad3.dmx’);

reset(f);
for i:=0to 511 do
begin
readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

44:begin

Assignfile(f;'datad4.dmx’);

reset(f);

for i:=0to 511 do

begin



readin(f,s);
dmx[i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

45:begin
Assignﬁle(f,‘data45.dmx');
reset(f);
for i:==0to 511 do
begin
readin(f,s);
dmx([i]:= strtoint(s);
end;
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;
end;
else
ShowMessage('lanansayAana1n nmﬂd‘ém%‘);
end;
end;

procedure TForm1 ‘Button2Click(Sender: TObject);

var number,i:Integer;



f:textfile;
begin
number:=strioint(Edit2.text); {Deummineidesnisiawvinomai 1 8345 )

case number of

1:begin
Assignfile(f,'datal .dmx");
rewrite(f);
for i:=0 to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=faise;
timer3.enabled:=false;
timer4.enabled:=false;
timerS.enabled:=false;

end;

2:begin
Assignfile(f,'data2.dmx");
rewrite(f);
for i:=0 to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

3:begin
Assignfile(f,'data3.dmx");

rewrite(f);



for i:=0 to 511 do
writeln(f,inttostr(dmx[il));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

4:begin
Assignfile(f,'datad.dmx');
rewrite(f);
fori:=0to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

5:begin
Assignfile(f,'data5.dmx");
rewrite(f);
for i:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;



6:begin
Assignfile(f,'data6.dmx’);
rewrite(f);
for i:=0to 511 do
writeln(f, inttostr(dmx{il));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

7:begin
Assignfile(f,data7.dmx");
rewrite(f);
fori:=0to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

8:begin
Assignfile(f;data8.dmx);
rewrite(f);
for i:=0 to 511 do
writeln(f,inttostr(dmx{il));
closefile(f);

timer2.enabled:=false;



timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

9:begin
Assignfile(f,'data9.dmx’);
rewrite(f);
for i:=0 to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

10:begin
Assignfile(f,'data10.dmx");
rewrite(f);
fori:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timerS.enabled:=false;

end;

11:begin
Assignfile(f,'datal 1.dmx");

rewrite(f);



fori:=0to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

12:begin
Assignfile(f, datal2.dmx");
rewrite(f);
for i:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

13:begin
Assignfile(f,'datal3.dmx);
rewrite(f);
fori:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timerS.enabled:=false;

end;



14:begin
Assignfile(f; datal4.dmx");
rewrite(f);
for i:=0 to 511 do
writeln(f,inttostr(dmx[il));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

15:begin
Assignfile(f, datal5.dmx’);
rewrite(f);
for i:=0to 511 do
writeln(f, inttostr(dmx[i}));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

16:begin
Assignfile(f,'datal6.dmx");
rewrite(f);
for i:=0to 511 do
writeln(f,inttostr(dmx{il));
closefile(f);

timer?.enabled:=false;



timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

17:begin
Assignfile(f,'datal7.dmx");
rewrite(f);
fori:=0to 511 do
writeln(f,inttostr(dmx{il));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

18:begin
Assignfile(f, data18.dmx");
rewrite(f);
fori:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

19:begin
Assignfile(f,'data19.dmx");

rewrite(f);



fori:=0to 511 do
writeln(f,inttostr(dmx[il));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

20:begin
Assignfile(f,'data20.dmx");
rewrite(f);
for i:=0to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

21:begin
Assignfile(f,'data21.dmx");
rewrite(f);
fori:=0to 511 do
writeln(f, inttostr(dmx[il));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;



22:begin
Assignfile(f,'data22.dmx");
rewrite(f);
fori:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

23:begin
Assignfile(f, data23.dmx");
rewrite(f);
for i:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

24:begin
Assignfile(f, data24.dmx');
rewrite(f);
for i:=0 to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);

timer2.enabled:=false;



timer3.enabled:=false;
timer4.enabled:=faise;

timer5.enabled:=false;

end;

25:begin

Assignfile(f,'data25.dmx');
rewrite(f);

fori:=0to 511 do
writeln(f,inttostr{(dmx[il));
closefile(f);
timer?2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

26:begin

Assignfile(f, data26.dmx');
rewrite(f);

fori:=0to 511 do
writeln(f, inttostr(dmx{i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

27:begin

Assignfile(f,data27.dmx’);

rewrite(f);



fori:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timers5.enabled:=false;

end;

28:begin
Assignfile(f,'data28.dmx’);
rewrite(f);
for i:=0to 511 do
writeln(f,inttostr(dmx[i}));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timerS.enabled:=false;

end;

29:begin
Assignfile(f,'data29.dmx’);
rewrite(f);
for i:=0to 511 do
writeln(f,inttostr(dmx[i}));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=faise;
timer5.enabled:=false;

end; .



30:begin
Assignﬁle(f,'dataSO.dmx‘);
rewrite(f);
for i:==0to 511 do
writeln(f, inttostr(dmx[i]);
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timerS.enabled:=false;

end;

31:begin
Assignfile(f,'data31 .dmx");
rewrite(f);
for i:=0to 511 do
writeln(f, inttostr(dmx[il));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

32:begin
Assignfile(f, data32.dmx");
rewrite(f);
fori:==0to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);

timer2.enabled:=false;



timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

33:begin
Assignfile(f, data33.dmx’);
rewrite(f);
fori:=0to 511do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=faise;
timer4.enabled:=false;

timer5.enabled:=false;

end;

34:begin
Assignfile(f; data34.dmx’);
rewrite(f);
fori:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;
end;

35:begin
Assignfile(f,'data35.dmx’);

rewrite(f);



for i:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

36:begin
Assignfile(f, data36.dmx");
rewrite(f);
for i:=0to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.cnabled:=false;
timer5.enabled:=false;

end;

37:begin
Assignﬁle(f,'dataﬂ.dmx‘);
rewrite(f);
for i:=0 to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;



38:begin
Assignfile(f, data38.dmx");
rewrite(f);
fori:=0 to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

39:begin
Assignfile(f,'data39.dmx');
rewrite(f);
fori:=0to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timerS.enabled:=false;

end;

40:begin
Assignfile(f; data40.dmx");
rewrite(f);
fori:=0to 511 do
writeln(f;inttostr(dmx[iD);
closefile(f);
timer2.enabled:=false;

timer3.enabled:=false;



timer4.enabled:=false;

timer5.enabled:=false;

end;

41:begin
Assignfile(f,'data41.dmx’);
rewrite(f);
for i:=0 to 511 do
writeln(f,inttostr{(dmx[i}));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

42:begin
Assignfile(f,'datad2.dmx’);
rewrite(f);
for i:=0 to 511 do
writeln(f,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;
timer5.enabled:=false;

end;

43:begin
Assignfile(f,'data43.dmx");
rewrite(f);

fori:==0to511do



writeln(f, inttostr(dmx[il));
closefile(f);
timer2.enabled:=false;
timer3.cnabled:=false;
timer4.enabled:=false;
timerS.enabled:=false;

end;

44:begin

Assignfile(f,'data44.dmx");
rewrite(f);

for i:=0to 511 do
writeln(£,inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.enabled:=false;
timer4.enabled:=false;

timerS.enabled:=false;

end;

45:begin

Assignfile(f,'datad5.dmx");
rewrite(f);

fori:=0to 511 do
writeln(f, inttostr(dmx[i]));
closefile(f);
timer2.enabled:=false;
timer3.cnabled:=false;
timer4.enabled:=false;

timer5.enabled:=false;

end;

else



end;
end;

procedure TForm1.FormClick(Sender: TObject);
begin

panel3.visible:=false;

panel4.visible:=false;
end;

procedure TForm1.Panel1Click(Sender: TObject);
begin

panel3.visible:=false;

panel4.visible:=false;

end;

procedure TForm1.FormCreate(Sender: TObject);
begin

StatusBarl.Panels[0].Text:='Date :+DateToStr{date); {L!.ﬁﬂﬂﬂ'ﬁuﬁﬂwﬁu }
end;

proceciure TForm1.Timer6 Timer(Sender: TObject);

begin
StatusBar].Panels[1]. Text:="Time :+TimeToStr(Time); {uearasswrarilogiiu}

end;

procedure TForm1.Label17Click(Sender: TObject);
begin

panel3.visible:=False;

panel4.visible:=False;
end;

end.
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TLO84
TLO84A - TL084B

GENERAL PURPOSEJ-FET

QUAD OPERATIONAL AMPLIFIERS

= WIDE COMMON-MODE (UP TO Vcc') AND
DIFFERENTIAL VOLTAGE RANGE

a LOWINPUT BIAS AND OFFSET CURRENT

« OUTPUT SHORT-CIRCUIT PROTECTION

= HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

= INTERNAL FREQUENCY COMPENSATION

= LATCHUP FREE OPERATION

a HIGH SLEWRATE : 16Vius (typ)

DESCRIPTION

The TL0O84, TLO84A and TL0O84B are high speed
J-FET input quad operational amplifiers incorporating
well matched, high voltage J-FET and bipolar transis-
torsin a monolithic integrated circutt.

The devicesfeature high slew rates, low inputbias and
offset currents, and low offset voltage temperature
coefficient.

PIN CONNECTIONS (top view)

-

"

D
DiP14 SO14
(Plastic Package) (Plastic Micropackage)
P
TSSOP14

(Thin Shrink Small Outline Package)

ORDER CODES
Temperature Package
Part Number Range NTols
TLO84M/AM/BM ~55°C, +125°C o} o o
TLO84I/A/BI —40°C, +105°C o | o i »
TLO84C/AC/BC 0°C, +70°C o | ol o

Examples : TLO84CN, TL0O84CD

Vee* 4 [

output1 1 [ ~7
Inverting Input 1 2 E'>J [@
Non-inverting Input 1 3 E—+
Non-inverting Input 2 5 E—.,.
inverting Input2 6 Er>l "Q

14 Output 4

13 Inverting Input 4

12 Non-inverting Input 4
11 Vee-

10 Non-inverting input 3

Inverting input 3

N R I N TN O Y |

w O

Output2 7 |:

Output 3

January 1999
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TLO084 - TLOB4A - TL084B

SCHEMATIC DIAGRAM (each amplifier)

4+

"/CC : D .

pe=4

Non-inverting
input D

tnverting
input
100 2008
100Q)
30k

D Output

Ty
7\
\T/

1.3k 35k 1.3k 35k 100Q

Vee [ “ .

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vcc | Supply Voltage - (note 1) +18 V
Vi Input Voltage - (note 3) +15 v
Vid Differential Input Voltage - (note 2) +30 \
Piot Power Dissipation 680 mwW
Output Short-circuit Duration - (note 4) Infinite
Toper | Operating Free Air Temperature Range TLO84C,AC,BC 0to70 °c
TLO841,AlLBI ~40 to 105
TLO84M,AM,BM —55 to 125
Tstg Storage Temperature Range —65 to 150 °C

Notes: 1. All voltage values, except differential voltage, are with respect to the zero reference level (ground) of the supply voltages where the
zero refererce level is the midpoint between Vec* and Vec™
2. Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input voltage must never excead the magnitude of the supply votage or 15 vols, whichever is less.

4. The output may be sharted to ground or to either supply. Temperature and /or supply voltages must be limited to ensure that the
dissipation rating is not exceeded.
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TLO84 - TLO84A - TL084B

ELECTRICAL CHARACTERISTICS
Vee =15V, Tamb = 25°C (unless otherwise specified)

TL0841,M,AC,Al
N tar poag TLO84C
Symbol Parameter AM,BC,BI,BM 4 Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage (Rs = 50Q) mv
Tamb = 25°C TLO84 3 10 3 10
TLO84A 3 6
TLO84B 1 3
Tmin. € Tamb € Tmax TLO84 13 13
TLOB4A 7
TLO84B 5
DVio | Input Offset Voitage Drift 10 10 pvAC
[ Input Offset Current *
Tamb = 25°C 5 100 5 100 pPA
Tmin. < Tamb < Tmax. 4 4 nA
ln Input Bias Current *
Tamb = 26°C 20 | 200 30 | 400 pA
Tmin. < Tamb < Trax. 20 20 nA
Avg Large Signal Voltage Gain (R, = 2kQ, Vo = £10V) Vimv
Tamb = 25°C 50 | 200 25 | 200
Trin. < Tamb < Tmax. 25 15
SVR | Supply Voltag.e Rejection Ratio (Rs = 50Q) dB
Tamb = 80 86 70 86
Tmm < Tamb < Tmax 80 70
lcc Supply Current, per Amp, no Load mA
Tamb = 25° o 14 | 25 14 | 25
Tmin. £ Tamb € Tmax. 25 2.5
Viem Input Common Mode Voltage Range +11 | +15 +11 | +15 Vv
-12 -12
CMR | Common Mode Rejection Ratio (Rs = 50Q) ds
Tamb = 25°C 80 86 70 86
Tmin. < Tamb £ Tanax. 80 70
los Output Short-clrcuxt Current mA
Tamb = 25°C 10 40 60 10 40 60
Tenin. < Tamb < Tmax. 10 60 10 60
+Vopp | Output Voltage Swing v
Tamb = 25°C RL= 2kQ 10 12 10 12
RL = 10kQ 12 | 135 12 | 135
Tmin. £ Tamd < Tmax. RL= 2kQ 10 10
Ry = 10kQ 12 12
SR Slew Rate (Vin = 10V, RL = 2kQ, C = 100pF, Vips
Tams = 25°C, unity galn) 8 16 8 16
t. Rise Time (Vis = 20mV, Ry = 2kQ, C = 100pF, us
Tame = 25°C, unity gam) 0.1 0.1
Kov Overshoot (Vm =20mV, Ry = 2kQ, C. = 100pF, %
Tamb = 25°C, unity galn) 10 10
GBP | Gain Bandwidth Product (f = 100kHz, MHz
Tamb = 25°C, Via = 10mV, R = 2kQ, C_ = 100pF) 25 4 25 4
R Input Resistance 102 10'? Q
THD | Total Harmonic Distortion (f = 1kHz, Ay = 20dB, %
Ry = 2kQ, C_ = 100pF, Tams = 25°C, Vo = 2Vpp) 0.01 0.01
Equivalent input Noise Voltage nVv
€ | (f=1kHz, Rs = 100Q) 15 15 N
m Phase Margin 45 45 Degrees
Voi1Vo2 | Channel Separation (A, = 100) 120 120 dB

* The input bias currents are junction leakage currents which approximately double for every 10°C increase in the jundion temperature.
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TL084 - TLO84A - TL084B

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

30
- Vee = =15V | Re= 20
‘é_)_ 25 Tamb = +25°
See Figure 2
3 2 i
E Vee = £ 10V
wow 15 4 = {4
a Q
gs Il
o] 10 1
E g _TVCC = ¢ 5V
o
g 5
= \:&
5 0 :
s 100 1K 10K 100K ™ 10M

FREQUENCY (Hz)

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

30

5 T T T T TTIT L1 T 1T vITTT

5 Tamb = +25 C Ve =t 15V

? 25 " E ]

v Ry = 2kQ

EJS 20 \ See Figure 2 4

[-FR

52 NN TN

£< H—+t

¥ \ Tamp = -55 C

<SS 10 ———HHH- NS+

s \

s

é o Llamb =¥125C | | TH w2

s 10k 40k 100k 400k 1M 4M  10M
FREQUENCY (Hz)

MAXIMUM PEAK-TO-PEAK QUTPUT
VOLTAGE VERSUS LOAD RESISTANCE

5 Sl I I
i Vg T2 18V
5 25— = +25°C /’—
[¢} igure 2 ]
x
< 20
g e ”
38 s J
kg /
53 /
w o 10 4
3 /
2 5
g 0
0102 04 071 2 4 7 10
LOAD RESISTANCE (k Q)

4/11

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

5
30
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¥ T o Figure 2
SN '
ol Vee= 110V
o0 15
1_1
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MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREE A{R TEMP.
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meesR =2k
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See Figure 2
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TLO084 - TLOB4A - TLG84B

INPUT BIAS CURRENT VERSUS
FREE AIR TEMPERATURE

INPUT BIAS CURRENT (nA)

0.01
50 -25 0 25 50 75 100 125

TEMPERATURE(°C)

LARGE SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION AND PHASE
SHIFT VERSUS FREQUENCY

e o L
25 T A e
3 S’ |_{. PHASE SHIFT AMBLIFICATION
35 (right scalc) N (leftscale)
35 o Hl I i
Eg R =2k0 || NN
‘,‘QE C, =100pF |
Eg | L Vee =t15v 44 )
= Tamb = +125 C \
100 1K 10K 100K M 10M
FREQUENCY (Hz)
SUPPLY CURRENT PER AMPLIFIER
VERSUS FREE AIR TEMPERATURE
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TEMPERATURE (°C)

LARGE SIGNAL DIFFERENTIAL
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FREE AIR TEMPERATURE

1000

400
w 200 o —
o B
28 100 =—
e ]
23 40
25 20
=} V.. =tis5v
Er;_ 10 E "cc
i e,
$§ 4 E Vo=tiov
e 2 [ R =%Q
= . 1 I

75 S0 25 0 25 50 75 100 125

TEMPERATURE (°C)

TOTAL POWER DISSIPATION VERSUS
FREE AIR TEMPERATURE

250 ; r
25 Voo = 215V 4
200 ]
175 S No load
150 T
125
100
75
50
25
0

No signal

TOTAL POWER DISSIPATION (mW)

7§ 60 25 0 25 50 75 100 125
TEMPERATURE (°C)

SUPPLY CURRENT PER AMPLIFIER
VERSUS SUPPLY VOLTAGE

2.0 . .
1.8 } Tamp = +25°C
1.6 | No signal

14 . No load
1.2
1.0
08
0.6
0.4
0.2
0

SUPPLY CURRENT (mA)

2 4 6 8 10 12 14 16
SUPPLY VOLTAGE ( V)
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TLO84 - TLOB4A - TL084B

COMMON MODE REJECTION RATIO VOLTAGE FOLLOWER LARGE SIGNAL
VERSUS FREE AIR TEMPERATURE PULSE RESPONSE
- , T % 6 [ T '\
% R =10 kQ < 4 T
§ BTy, = t1sv g / OUTPU \ —=
o & > 2
£g 5 / \
- i o
SE 5 / Vo= £15V \
w 8s 2 -2 /TR =2k \
g o Z 4 Cy= 100pF
pd
g 5 Tump=+25 C \
2 83 B, -6 ! 1 1 A
§ 75 50 25 0 25 50 75 100 125 Z 0 05 1 15 2 25 3 35
TEMPERATURE (°C) TIME (us)
OUTPUT VOLTAGE VERSUS EQUIVALENT INPUT NOISE VOLTAGE
ELAPSED TIME VERSUS FREQUENCY
28 | 70 T T ¥ 7T
24 L 44 Ve = +15v
Y e w Ay =10
£ 20 T 8= 50 R: =100 Q
g 16 o E g 40 Tamb = +25°C
A 12 71 22 )
3 [ : 2y 30
> 8 . ] £Q N
5 I ! Ve S5V g8 20 b
£ N B R,22kQ g g ) T
0 ) A
© ¢, Tambl = "25| c g )
- 0 01 02 03 04 05 06 07 10 40 100 400 1k 4k 10k 40k 100k
TIME ( pts) FREQUENCY (Hz)

TOTAL HARMONIC DISTORTION VERSUS

FREQUENCY
1 : =
iEe=== it

F 04 | Yod 1V
E T LARvE
S 01 k£ V¥omiseV
@ = T g™ 2276 H
T o004 £ U C i
O
z ’!l.m
= 0.01 /
g
T 0.004
<
5 [1§
e 0.001

100 400 1k 4 10k 40k 100k

FREQUENCY (Hz)
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TLO84 - TLOB4A - TL084B

PARAMETER MEASUREMENT INFORMATION

Figure 1 : Voltage Follower Figure 2 : Gain-of-10 Inverting Amplifier

10k Q

14
TLOB4 T O e, .
(o)
¥ C, = 100pF =20
e O RL=2 G, = 100pF
TYPICAL APPLICATIONS
AUDIO DISTRIBUTION AMPLIFIER
fo = 100kHz
114
™ Q TLOB4 O OutputA
e B 2
&Ny A

k |._
1UF TLO84
1/4
Input O—I' +—i+ TLO84 ——QO Output B

100k Q 100k £2

100 YF
174
TLOB4

——O Output C

7M1

4




TL084 - TLOB4A - TL084B

TYPICAL APPLICATIONS (continued)
POSITIVE FEEDBACK BANDPASS FILTER

43k

43kQ

OUTPUT A

OUTPUT B

SECOND ORDER BANDPASS FILTER
fo=100kHz ; Q =30 ; Gain=4

CASCADED BANDPASS FILTER
fo = 100kHz ; Q = 69 ; Gain = 16

81

4




TLO84 - TLO84A - TL084B

PACKAGE MECHANICAL DATA

14 PINS < PLASTIC DIP

'; —
U .
, b B E
= o3 Z |
e
[}
O rrirri
# ]
n.
1 7
J NN (N NN N N O (NN
. Millimeters Inches
Dimensions -
Min. Typ. Max. Min. Typ. Max.
atl 0.51 0.020
B 1.39 1.65 0.055 0.065
b 0.5 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 15.24 0.600
F 7.1 0.280
i 5.1 0.201
L 3.3 0.130
Z 1.27 254 0.050 0.100

g

9/11




TLO84 - TLOB4A - TLO84B

PACKAGE MECHANICAL DATA

14 PINS - PLASTIC MICROPACKAGE (S0O)

L l G |
W] _"’_I_“ R
bl °f . = =
3 E
D
|
000000m |
H 8
L.
1 7
\ N
Dimensions Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 1.75 0.069
al 0.1 0.2 0.004 0.008
a2 1.6 0.063
b 0.35 0.46 0.014 [ 0.018
b1 0.19 0.25 0.007 0.010
C 0.5 0.020
(5] 45° typ.)
D 8.55 8.75 0.336 0.334
E 5.8 6.2 0.228 0.244
e 1.27 0.050
e3 7.62 0.300
F 3.8 4.0 0.150 0.157
G 4.6 5.3 0.181 0.208
L 0.5 1.27 0.020 0.050
M 0.68 0.027
S 8° (max.)
10/11 ‘7[




TL084 - TLO84A - TL084B

PACKAGE MECHANICAL DATA
14 PINS - THIN SHRINK SMALL OUTLINE PACKAGE

< hy
c;AG.E BLANE i .
O 25 am i
A . |
AL _SLalNG wrane o}
ﬁ —_—
A [N
AZ
. Al
-~ ]——— 1 ‘, mr i i |___ g
I 5 = ] C:D:' - | | . ‘._‘i'_
I o I— — ]
= S4—1= 3 = ' —‘-——-i-——.n———-»‘: _.1_1_3
] 4 i o
H | - i © T
L = - s 2 - =
= - PiN T ‘!25“'"""5:‘2162“ ( %
Dim Millimeters Inches
) Min. Typ. Max. Min. Typ. Max.
A 1.20 0.05
A1 0.05 0.15 0.01 0.006
A2 0.80 1.00 1.05 0.031 0.039 0.041
b 0.18 0.30 0.007 0.15
c 0.09 0.20 0.003 0.012
D 4.90 5.00 5.10 0.192 0.196 0.20
E 6.40 0.252
E1 4.30 4.40 4.50 0.169 0.173 0.177
e 0.65 0.025
kK o 8° 0° 8°
| 0.50 0.60 0.78 0.08 0.0236 0.030

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequances of use of such information nor for any infringement of patents or other rights of third parties which may resuit
from its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifi-
cations mentioned in this publication are subject to change without notice. This publication supersedes and replaces all infor-
mation previously supplied. STMicroelectronics products are not authorized for use as critical components In life support
devices or systoms without express written approval of STMicroelectronics.

© The ST logo is a trademark of STMicroelectronlcs

@ 1999 STMicroelectronics ~ Printed in italy — All Rights Reserved
STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - Canada - China - France - Germany - ftaly - Japan - Korea - Malaysia - Malta - Mexico - Morocco
The Netherlands - Singapore - Spain - Sweden - Switzerland - Taiwan ~ Thailand - United Kingdom - U.S.A,
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M7517 6iv;sMatb i 7-A P

M 7517 8#;sMFOETORF
ReOE TRARSNERFKER

DESCRIPTION

Each of the M75176 to M75179 is a semiconductor IC with a
built-in differentiai driver and a buiit-in differential receiver
both of which meet the EIA standards RS-422A and RS-485.
FEATURES

Common

* 5V single power supply

» With output control input (except M75179P)

Driver

* 540 terminal resistor connectable between outputs.
« High output impedance at power-OFF time

« Built-in output current limit circuit

Receiver

« High input sensitivity (+200mV max.)

« Hysteresis input (50mV typ.)

« High input impedance (12kQ min.)

« “H" emitted when input is open (failsafe function)

APPLICATION
High-speed data transmission interface for digital equipment

DESCRIPTION OF FUNCTION

The M75176P to M75179P are line interface ICs which meet
EIlA standards RS-422A and RS-485, and are suitable for
long-distance, high-speed data transmission.

The M75176P is designed to connect the driver circuit output
and the receiver input to each other internally, and serves as
a line transceiver. The M75177P/M75178P is designed to
connect the receiver circuit output and the driver circuit input
intemally, and serves as a line repeater. The M75177P and
M75178P enter the output enabled state with active “H” and
active “L", respectively. The M75179P is equipped with a
built-in differential driver and a built-in differential receiver. It
does not have an output control input pin but its output im-
pedance at the power-OFF time goes high.

PIN CONFIGURATION

(TOP VIEW)

RECEVER OUTPUT R « [1]
RECEVER OUTPUT 2, Fo1

CONTROL INPUT
DRIVER OUTPUT
controL weur €3]

DRIVER INPUT  © — E

vee [1]
REPEATEROUTPUT T ¢ [2]

OUTPUT CONTROL NPT EN — [ 3 ]

o [4]

ol
[7]<8
6]-7
_?_I-»Y

} RECEIVER INPUT

} DRIVER QUTPUT

8]

ol
ol
B

} RECEIVER NPUT

}DRIVEROUTPUT

M75178P

vee [1]
RECEVER OUTPUT R « [2]

DRIVER INPUT D—éE

oo [4]

v
8] A
}RECEIVEHNPUT
J—ét)__rﬂ._g
6 —»f}
DRIVER QUTPUT

M75179P

Outline 8P4

MITSUBISHI
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MITSUBISHI (DIGITAL ASSP)
M75176P, M75177P
M75178P, M75179P

ELECTRIC

RS-485 TRANSCEIVER
FUNCTION TABLE (Note 1)
(a) M75176P
Driver Receiver
INPUTS OUTPUTS INPUTS OUTPUTS
D DE A B VID RE R
H H H L Vib > 0.2V L H
L H L H 0.2V <VID <02V L *
X L z z Vib <« 0.2V L L
X H Z
(b} M75177P/M75178P
INPUTS OUTPUTS
ViD EN (M75177P) EN (M75178P) T Y z
VD > 0.2V H L H H L
—0.2V<ViD<0.2V H L * * *
ViD < -0.2V H L L L H
X L H Z Z Z
(c) M75179P
Driver Receiver
INPUTS OUTPUTS INPUTS OUTPUTS
D Z Vip R
H H L Vip > 0.2V H
L H -0.2V < VID < 0.2V k
ViD < 0.2V L
Note 1: VID: (A applied voltage) — (§ applied voltage)
X : Either"L” or "H”
% : Output state is not defined.
Z : High impedance state.
2 MITSUBISHI



MITSUBISHI (DIGITAL ASSP)
M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
vece Supply voltage -0.5~+7 \'
VID Differential input voltage 75177/178/179 ~25 ~ +25 v
VIE Enable input voltage 75176/177/178 —0.5~+455 \'
Pd Power dissipation (Note 2) When Ta=25°C 925 mwW
Tsy Storage temperature —65~150 °C
Note 2: When Ta 2 25°C, do derating according to the attached thermal derating.
RECOMMENDED OPERATING CONDITIONS
Limits i
Symbol Parameter i Typ. Mo, Unit
vece Supply voltage 4.75 5 5.25 \
Vi, Vic Bus pin voltage (each pin voltage, in-phase input voltage) -7 +12 \
ViD Differential input voltage -12 +12 v
ioH “H” output current Pl 0 ~50 ]
Receiver 0 —400 LA
Driver 0 ) 60
o “L" output current ) VoL < 0.45V 0 8 mA
Receiver
VoL < 0.5V 0 16
Topr Operating ambient temperature —20 75 °C
ELECTRICAL CHARACTERISTICS (Driver) (vcc = 5V + 5%, Ta = —20 ~ 75°C, unless otherwise noted)
Symbol Parameter Test conditions i lsimity Unit
Min. Typ.* Max.
ViH “H" input voltage 2 Vv
ViL “L" input voltage 0.8 \
ViK input clamp voltage li=—18mA . -1.5 Vv
jVont| Differential output voitage 1 lo=0mA 1.5 6 \
. 2 {Note 3 242
fvoD2| Differentiat output voltage 2 KSPEPG ) Vob1/2 ) Vv
RL=54Q See Fig. 1. 1.5 2.18- 5
AlVoo| Differential output voltage variance width +0.2 v
VoL In-phase output voltage RL=54/100Q See Fig. 1. -1 2.08 3 \4
ajvoc} In-phase output voltage variance width +0.2 v
75176 Output disable Ll 1 mA
o Output current Vo=-7V -0.8
! 75177/178/179 | Veec=0V, Vo=-7 ~ +12V +100 HA
oz Off-state output current | 75177/178 VOo=-7 ~ +12V +300 uA
liH “H” input current Vi=2.4V 20 uA
e “L” input current Vi=0.4V —400 HA
vo=-7V —250
. vo=0V -150
los Output short-circuit current Vo=Vee 250 mA
Vo=12V 250
Output enable 29.5 48
icc Supply voltage No output load Output disable 5 yr mA
*: The standard value is given on the condition of Vcc = 5V and Ta = 25°C.
Note 3: The standard is 1.9V (min.) when Ta< 0°C.
MITSUBISHI s
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MITSUBISHI (DIGITAL ASSP)

M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER
SWITCHING CHARACTERISTICS (Driver) (vcc = 5V, Ta=25°C)
Symbol P ter Test condions Limits Unit
i
ymbof aramete! v Min. Typ. Max, i
too Differential output delay time RL=54Q See Fiq. 2 13 25 ns
ee Fig. 2.
tTD Differential output transition time CL=50pF ¢ 1 25 ns
tPLH Output “L - H” propagation delay time RL=27Q i 15 25 ns
: " - - See Fig. 3.
tPHL Output “H - L" propagation delay time CL=50pF 12 25 ns
tPzH “H" enable time 23 35 ns
tPzL “L” enable time RL=110Q . 16 35 ns
= See Figs. 4 & 5.
tPHZ “H" disable time CL=50pF S 1 25 ns
tPLz “L" disable time 22 35 ns
ELECTRICAL CHARACTERISTICS (Receiver) (vcc = 5V * 5%, Ta = 20 ~ 75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions i
Y Min. Typ.* Max. Unit
VTH High threshold voltage Vo=2.7V, 10=-0.4mA 0.2 v
V1L Low threshold voltage V0=0.5V, 10=16mA -0.2 v
VT+ - VT- Hysteresis width (Note 4) 50 mV
ViK Enable input clamp voltage II=—18mA -1.5 v
VOH “H" output voltage VI0=0.2V, loH=-0.4mA 27 3.6 \%
loL=8mA . X
VoL “L" output voltage Vio=—0.2V L M 045 v
loL=16mA 0.30 0.5
75176 Vo=0.4 ~ 2.4V +20
- Vo=0.4V
{o74 Off-state output current 761771178 —400 uA
Vo=2.4V 20
Vo=12V 1
it Line input current Other input OV
P = Vo=_7v o8 | ™
IH “H" enable input current | 75176/177/178 | VIH=2.7V 20 UA
75176 -100
it “" ble input current ViL=0.4V
enable Inp 751771178 00 | #A
i Input resistance 12 kQ
los Qutput short-circuit current Vo=0V -15 -85 mA
Output enable 48
Icc Supply voitage No output load
upply vollag P Output disable 48 mA
*: The standard value is given on the condition of VcC = 5V and Ta = 25°C.
Note 4: The hysteresis width is the difference between positive threshold voltage VT1+ and negative threshold voltage VT1-.
SWITCHING CHARACTERISTICS (Receiver) (vcc = 5V, Ta=25°C)
Symbol Parameter Test conditions - Limits Unit
Min. Typ. Max.
tPLH Qutput “L - H" propagation delay time
L Propageon “=2Y - CL=15pF  See Fig. 6. 22 % L ns
tPHL Output “H - L” propagation delay time 19 35 ns
tPzH "H* ble time
enave CL=15pF  See Fig. 7. 9 20 ns
tPzL "L” enable time 1 20 ns
" disable ti
Pz “H" disable time CL=15pF  See Fig. 7. 17 35 ns
tPLZ “L” disable time 22 35 ns
MITSUBISHI
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MITSUBISHI (DIGITAL ASSP)
M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER

TEST CIRCUITS

Fig. 1 ]

RL/2
Vob2

RL/2 voc

Driver differential output voltage 2, in-phase output voltage

Fig. 2 ] ______ v

Input /- 1.5V - 1.5v
ot Rl == Output L |- ov

npu >t = i
P.G. p CL 00 | 1D 1
(Note 5) {Note 6) ! !
n e e

L
v ouput  S0% 47 % sy

(M75178P is OV) ! 10% :

Test circuit to to

11O waveform
Driver differential output delay time and transition time

Fig. 3 I ______ 3V

2.3V
Input 1.8V b 1.5v
RL L = ov
P.G. ] Output tPLH tPHL
(Note 5) o o Vo
| = 2.3v X 23v
Ci (4 1
& I {Note 6) Output v i VoL
(M75178P is OV) {PHL -1 {PLH -2 Von
Test circuit l 2.3v | 2.3V
--== Vot
Driver delay time I/0 waveform
Fig. 4 I
G (M75178P) \ av
Input 1.5V x 1.5v
0V or3av (M75176/177P) ! i ov
By tPZH : tPHZ :
PHZ
P.G. input CL J; i | osv
(Note 5) (Note 6) ; :
50Q ! 2210 vou
nL Output 7l 2.3v E :i
Test circuit ov
1/0 waveform

Driver enable/disable time

‘ Fig. 5 5V
(M75178P) 3v
RL Input 1.5V X 1.5v
(M75176/177P) ! !

3Vorov Output ov

tPz

tPZL
CL

1
]
o (Note 6) i
i

sv
50Q Output X 2.3V IC 0.5V
_Z:ii VoL

Test circuit

P.G.
(Note 5)

1/0 waveform

Driver enable/disable time

Note 5: The puise generator is PRR £ 1MHz, duty ratio = 50%, tr< 6ns, < 6ns, ZOUT = 50Q.
6: CL includes jigs and probe capacitance.
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MITSUBISHI (DIGITAL ASSP)
M75176P, M75177P
M75178P, M75179P

JT 50Q

(M75177P) av
Input :}{ 1.5V X 1.5V
(M75176/178P) ! o

S1 1.5V side S2 open S3 closed

(M75177P) av
Input :X 1.5V X 1.5V
i)
(M75176/178P) i ov

VOH

—————— = 1.3V
S11.5Vside  S2closed 83 dosed

Test circuit

Receiver enable/disabie time

RS-485 TRANSCEIVER
Fig. 6
Fes | v
P.G. Input Input | 1.5V ) 1.5V
(Note 7) o Output L 3 ov
rJ_’ 1.5V e tPLIH E 1wt ::
(Note 8) ! 1
H === Vo
oV Output 1.3V 1.3V
M75177P is 3V d b y
Test circuit oL
110 waveform
Receiver propagation delay time
Fig. 7 l
Output
1.5V S1 o
%Q s2
-15v —O k4 MA—O"O— 5V
p.G. | Input § 5kQ2
{Note 7)

S3

(M75177P) 3V
fnput X 1.5V X' 1.5V
(M75176/178P) [

S11.5Vside S2 closed S3 open

(M75177P) 3v
Input X 1.5v X 1.5V
(M75176/178P) !
e

VoL

8115Vside S2closed S3closed

Note 7: The puise generator is PRR < 1MHz, duty ratio = 50%, tr < 6ns, tr< 6ns, ZouT = 500,

8: CL includes jigs and probe capacitance.




MITSUBISHI (DIGITAL ASSP)

M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER

THERMAL DERATING

1000
£ \ 8P4 Unit
< 50 AN
£ N
2 \
[a}
2
£ s
(43
0
(s}
&
Y 250
[e]
[\
0
20 0 20 40 60
AMBIENT TEMPERATURE Ta (°C)
DRIVER

THERMAL DERATING CHARACTERISTIC

“H" OUTPUT VOLTAGE

*L" QUTPUT VOLTAGE - OUTPUT CURRENT CHARACTERISTIC

“H" OUTPUT VOLTAGE VoH (V)

INPUT VOLTAGE WAVEFORM (V)

80

5 VCC=5V
Ta=25°C
4
3 ] __| VOH
2
VoL
/——-—-—""'———
1 [ T
v}
0 20 40 60 80 100
oUTPUT CURRENT SOURCE [0 (mA)
SWITCHING CHARACTERISTIC
1 1T 1
6 |YZ
Difierential output
_vonagewavefonn
Pl \4‘/
4 }Dinput
vollage
| waveform

N

Il

0 20

40

60

DIFFERENTIAL OUTPUT DELAY TIME Do,
DIFFERENTIAL OUTPUT TRANSITION TIME 1D (ns)

80

-2

4

SUPPLY CURRENT - SUPPLY VOLTAGE CHARACTERISTIC

5 /]
4

40

/()\utpu‘l disable
EN =0V

30 /'/ AN E e
/1 Output enable .}

Y, =
/ EN -14.5\£

- Vi
M75177P
0 // A=OV
] 24,5V
i/ Ta=25°C
A7

0 2 4 6 8 10

SUPPLY CURRENT lcc (mA)

SUPPLY VOLTAGE Vcc (V)

DIFFERENTIAL OUTPUT VOLTAGE
IN-PHASE QUTPUT VOLTAGE - OUTPUT CURRENT CHARACTERISTIC

= 7 -
; Tl =
/1 a= d
s E / 4 §
[e] [} v
s < 4 A - L 4 w
% L /loadline 1A\ g
o ¢) 7~ RL=1002,71 Load line E
: = e N -
g £ P~ /, vl N 5
oC
5 8 2 P 7&\ l | &
o o / g s Sy T 2 S
5 < ) L~ .. | Voo o
o E ,’ // — %
| w 1 7 1 <
z e S, I
w . [
r 77 z
[=) 0 0
0 20 40 60 80 100

QUTPUT CURRENT i0 (mA)

SWITCHING CHARACTERISTIC

3

E Vee=5v

e 6 Ta=25"C_|
w —

> b

S s

% % Y output voltage waveform

< L4 j

5 Z ~

S E Dbt

5 u vokage l \

E E 2 \ ! Z output voltage waveform ||
6] s} ¥

-

< Qo ]

5 (]

i

4

i

Lalz 0 20 40 60 80

OQUTPUT "L-H" PROPAGATION DELAY TME RH,
OUTPUT "H-L" PROPAGATION DELAY TME AL (ns)

%
E
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MITSUBISHI! {DIGITAL ASSP)

M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER
RECEIVER
110 TRANSMISSION CHARACTERISTIC (A—R) INPUT CURRENT - INPUT VOLTAGE CHARACTERISTIC (A)
2.4
5 Vee=5V B=0V
Vic=0V lo=0mA Ta=25°C
S Ta=25°C . 16
2 . 2 %
Q = 7
> e
w = 0.8 // /
2 3 z ]
= Vic=-7V & <
o} ’ 5 0 A Vee=5v
Z 2 o L] o \\ e
2 s> Vic=12V, 5 g Vec=0v
- a 08 v
2 H 2 2
© 1 5
-1.6
0
-160 -80 0 80 160 -20 10 0 10 20
INPUT VOLTAGE VID (mV) INPUT VOLTAGE Vi (V)
“H* QUTPUT VOLTAGE - “H" OUTPUT CURRENT CHARACTERISTIC “L" QUTPUT VOLTAGE - "L" QUTPUT CURRENT CHARACTERISTIC
5 Vuz=0-°2V &7 VID=-0.2V
S Ta=25°C S Ta=25°C
z .25V
4 4 /v?c—s'z E’ 0.4
w \\ VAW Kol ) Vee=4.75v
VCC=4.75V 2 5V A
=3 \\(// s 03 EXEVIIAN —
) ) 4
-
5 2 N\ g 0.2 |
2 A\ E i1
2 1 \\\ ¥ 0.1
x N\ S
\‘t
0 0
0 20 —40 60 -80 -100 0 4 8 12 16 20
“H" OUTPUT CURRENT IOH (mA) “L" OUTPUT CURRENT loL {mA)
SWITCHING CHARACTERISTIC SWITCHING CHARACTERISTIC
VCC=5V VCe=5Y
6 B=1.5V e 6 B=1.5V
) Ta=25°C =) Ta=25°C
E E [ R output voltage
8 ol Arput Rotmmvo\ltaga waveform g 4 \‘
lg voitage >/‘—’ =" S \
< waveform < _
z = -
8 N g e ] [
9 2 < 2 {vokage
= L wavefomn \
0 0 AN
> ] Z N
o)
= = ol
0 - 0 i
0 20 40 60 80 0 20 40 60 80
OUTPUT “L-H" PROPAGATION DELAY TIME tPLH (ns) OUTPUT “H-L" PROPAGATION DELAY TIME tPHL {ns)

KR



MITSUBISHI (DIGITAL ASSP)
M75176P, M75177P
M75178P, M75179P

RS-485 TRANSCEIVER
APPLICATION EXAMPLE
M75177P
M75176P M751766
Data input Data output
% o
|
Data output ju A Data input
1
iN)
H
M75178P
Data output Data input Rr=Terminal resistor
M75176P
MITSUBISHI
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[Ny SGS-THOMSON HCC/HCF4067B
Y7 vichoELECTRONICS HCC/HCF4097B

ANALOG MULTIPLEXER/DEMULTIPLEXER

4067B-SNGLE 16-CHANNEL
4097B-DIFFERENTIAL 8-CHANNEL

s« LOW ON RESISTANCE 125Q (typ.) OVER 15

Vp-p SIGNAL INPUT RANGE FOR

Vop - Vss = 15V .
= HIGH OFF RESISTANCE: CHANNEL LEAK-

AGE OF"+10pA (typ.) @ VoD - Vss = 10V :

. MATCHED( S\;VITOCH CHoRACTERlSTICS: o .
ARON =52 (typ.) FOR Vop - Vss = 15V ,

« VERY LOW QUIESCENT POWER DISSIPA- (Rigy>rephace) (CeramicPackage)
TION UNDER A DIGITAL CONTROL INPUT
AND SUPPLY CONDITIONS: 0.2uW (typ.) @
Vpp -Vss = 10V .

« BINARY ADDRESS DECODING ON CHIP w 0

« QUIESCENT CURRENT SPECIFIED TO 20V
FOR HCC DEVICE Y

« STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS M1 c1

= 5V, 10V AND 15V PARAMETRIC RATINGS (Micro Package) (Chip Carrien

« INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT ORDER CODES :

» MEETSALL REQUIREMENTS OF JEDEC TEN- HCC40XXBF HCF40XXBM1
TATIVE STANDARD No 13A, "STANDARD HCF40XXBEY HCF40XXBC1
SPECIFICATIONS FOR DESCRIPTION OF B
SERIE CMOS DEVICES”

PIN CONNECTIONS

40678 4097B
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HCC/HCF4067B HCC/HCF40978

DESCRIPTION

The HCC4067B, HCC4097B (extended tempera-
ture range) and HCF4067B, HCF4097B (intermedi
ate temperature range) are monolthic integrated
circuits available in 24-lead dual in line plastic or ce-
ramic package.

The HCC/HCF4067B and HCC/HCF4097B
COS/MOS analog multiplexers/demultiplexers are
digitaly controlled analog switches having low ON
impedance, low OFF leakage current and interna

FUNCTIONAL DIAGRAM

address decoding. in addition, the ON resistance is
relatively constant over the full input-signal range.

The HCC/HCF4067B ia a 16-channel multiplexer
with four binary control inputs A, B, C, D, and an in-
hibit input, arranged so thatany combination of the
inputs selects one switch.

The HCC/HCF4037 is a differential 8-channel multi-
plexer having three binary controlinputs A, B, C, and
an inhibitinput. The inputs permit selection of one

For 4067B
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For 4097B
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HCC/HCF4067B HCC/HCF4097B

LOGIC DIAGRAM

For 4067B
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HCC/HCF4067B HCC/HCF4097B

LOGIC DIAGRAM
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HCC/HCF4067B HCC/HCF4097B

TRUTH TABLES FOR HCC/HCF4067B

TRUTH TABLE FOR HCC/HCF4097B

e e [0 | Gaem] [a ][5 [ c[m][ e
X X X X 1 None X X X 1 None
0 0 0 0 0 0 0 0 0 0 0X oY
1 0 0 0 0 1 1 0 0 0 1X 1Y
0 1 0 0 0 2 0 1 0 0 2X 2Y
1 1 4] 0 0 3 1 1 0 0 3X 3Y
0 0 1 0 0 4 0 0 1 0 4X 4Y
1 0 1 0 0 5 1 0 1 0 5X 5Y
0 1 1 0 0 6 0 1 1 0 6X 6Y
1 1 1 0 0 7 1 1 1 0 X7Y
0 0 0 1 0 8
1 0 0 1 0 9
0 1 0 1 0 10 -
1 1 0 1 0 11
0 0 1 1 0 12
1 0 1 1 0 13
0 1 1 1 0 14
1 1 1 1 0 15
ABSOLUTE MAXIMUM RATING
Symbol Parameter Value Unit
Voo * | Supply Voltage: HCC Types -0.5t0 +20 \'
HCF Types 0.5 {0 +18 V
Vi Input Voltage 0.5 to Vpp + 0.5 \
li DC Input Current (any one input) +10 mA
Piot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package Temperature Range 100 mwW
Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °c
Tag Storage Temperature -65 to +150 °C

Stresses above thase listed under "Absadlute Maximum Rati
operdion of

" may cawse permanert damage tothe device, Thisisastress
the device at these or any ather condtions ab:wrgstfnsagindmﬁ intheg i i

ratrg‘ only and functonal
jonal sections of this specification is n in%liied.Emosm

10 absolite maximum rating conditions for external periods may affect device reliability.

* All votage vaues are referred to Vss pin vaitage.

RECOMMENDED OPERATING CONDITIONS

&)
8
i

Symbol Parameter Value Unit
Voo Supply Voltage: HCC Types 31018 \Y%
HCF Types 3o 15 \
Vi Input Voltage 0 to Voo V
Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °C
5/16




HCC/HCF4067B HCC/HCF40978B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vis [Vee!Vss|Voo| Tiow* 25°C Teugn * Unit
v MMM | Min. | Max. | Min. | Typ. | Max. | Min. | Max.
i Quiescent 5 5 004] 5 <150
Supply HCC 10 10 0.04| 10 300
Current types 15 20 004 | 20 600
20 100 0.08 | 100 3000 oA
HCF 5 20 0041 20 160
types 10 40 0.04 ] 40 300
15 80 0.04| 80 600
SWITCH
Ron | On Hee | o<V 5 800 470 | 1050 1300
Resistance types S—\-/Do 01 010 310 180 | 400 580
15 200 125 | 240 320 1)
vor [ocv | | [a—ese} o ol g
types| < Voo
15 210 125 | 240 300
OON Resistance (1Ron 5 10
(Between any two 0 0 10 10 0
channels) 15 5
OFF An Hce
Crersa | Chanel OFF types RIANg) 1 9 P {1400 o
Leakage! All Channel
Currert | OFF HCC
(common types 4] 0 18 100 0.1 | 100 1000
QUT/IN) OA
Any HCF
Channel OFF | types ol o} 1s 300 0.1 | 300 1000
All Channel -
OFF HCF .
(common hohs [¢ 0} 0]1s 300 +0.1 | 300 1000
OUT/IN)
C Capacitance
Input 5
Output for 4067 -5 5 55 pF
Output for 4097 35
Feedthrough 0.2
CONTROL
ViL Input Low =Vpp | Vee=Vss 5 1.5 1.5 1.5
Voltage thru R, =1KD 10 3 3 3 A"
Q| toVss | 45 4 4 4
Vit | Input High (':;%J:F 5 | 35 35 35
Voltage charnes) 101 7 7 7 \
15 | 11 1 1
let 'L';‘;“c‘kage sge(; Vi = 0/18V 18 0.1 +107] 0.1 +1 "
Current t’::):er Vi = 0115V 15 0.3 +10°] 0.3 +1
C Input Capacitance Any Address or 5 7.5
Inhibit Input pF

« Determined by minimum feasible leakage measurement for auomatic testing
* Trow = -85 °C forHCC device: 40 °C for HCF device.

* Twcx = +125 °C for HCC device: +85 °C for HCF device.
The Ndise Margin for bath *1" and "0" level is: 1Vmin. with Voo =5V, 2V min. with Voo =10V, 25 V min. withVop = 15V

6/16

K7 Sl




HCC/HCF4067B HCC/HCF4097B

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, RL = 200 KO,
typical temperature coefficent for all Vop values is 03 %{°C, all input rise and fall times= 20 ns)

Test Conditions Value
Symbol Parameter Ve Ru! & Vi | Vss | Voo Unit
Typ. | Max.
M _@lxalm vy e X
SWITCH
tod Propagation Delay 5 30 | 60
Time (Signal Inputto | =Vpp | 200 [Li 0| 10 15 | 30 | ns
Output) 15 11| 20
Frequency Response Vo at 40678 14
Channel "ON" (Sine Common 40978 20
Wave Input) at = Vpp 1 5()| 0 | 10 | OUT/N ns
20 Log —‘-/VQD D3gB Vo at Any Channel 60
1
Feedthrough (All Vo at 4067B 20
Channels OFF) at Common 40978 12 .
20 Logﬁl:l 040 dB = Vss 1 5(¢)] 0 | 10 | OUT/AN MHz
Vi Vo at Any Channel 8
Frequency Signal Between Any two (A 1
Crosstalk at and B) Channels
20L0g VP8 naoap |VCWV00 Between | Measured| 10
Voo 1 5(s)| 0 | 10 | Sections on MHz
Vc@)=Vss (A and B) | common
40978 Measured | 18
only on Any
Channel
tw Sine Wave Distortion 5 10 1 (2(s)| O 5 0.3
(fs = 1KHz sine 10 10| 1 |3(¢)} 0 | 10 0.2 %
wave) 15 | 10] 1 [5()] 0 |15 0.12
CONTROL (address or Inhibit)
tein Propagation Delay o 0 5 325 | 650
ten. | Time: Address or o | 10 135 | 270
Inhibit to Signal OUT ol l ) o |15 95 10l
(Channel Tuming ON)
teun Propagation Delay 0 5 220 | 440
tere | Time: Address or Voo o | 10 90 | 180
Inhibit to Signal OUT 0.3 ns
(Channel Tuming ° 018 65 | 130
OFF)
Address or Inhibitto | ‘e . 75 mv
Signal Crosstalk °I I 10 0110 peak
() Peak to peak voltage symmetrica abat -ng‘-/g-s-
(") Both erds of chamnd
c_ S$GS-THONISON 7/16
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HCC/HCF4067B HCC/HCF40978B

Typical ON Resistance vs Input Signatl Voitage Typical ON Resistance vs Input Signal Voltage

(All Types) (All Types)
Ron T a3 Rm l T &-I8Y
b vm!-& -A n Voo~ Gga0¥
m m b
QH?..M\:
400 V. 200 -
0 4 ;s{r %0 ’ e
0 p4 N, A TN Tese
" o = =~
)
0

°

4 3 2 o4 6 1 1 34w ]

s 8 4 2 0 2 4 €vM

Typical ON Resistance vs Input Signal Voitage Typical ON Resistance vs Input Signal Voltage

(All Types) (All Types)
oo R TT] T T
& HHHeres T @ [T e
200 200
50 B r\
Ypp Vg =5V
0 400 14
"0 P r.,:.lzs 200 ‘
PR
Yo _,—-\\ = Y = 16V
° 0 ‘ ]
s 8 4 2 0 2 & 6&um -4 € 4 -2 0 2 4 6&wm
TEST CIRCUITS
OFF Channel Leakage Current Any Channel OFF
For 4067B For 4097B
Yoo Yoo
"50 N Yoo 7
P ek % :\——— 1 24
Y5 2 B Y55 2 23
3 22) 3 2
& an 4 21
t] 0 L] g
[ 1 [ 19
? 18 ? lﬂ#
0 T. ” Yoo 0 "
\-.—— ] ] '-.— "
us 0 S| s @ : .o 15
- —111 14 %
73 43 1; l:-—l
I 1 -E - -

8/16

Elg
Sz




HCC/HCF4067B HCC/HCF40978

OFF Channel Leakage Cumrent Alt Channels OFF

For 4067B For 4097B
Yoo :
Yoo oo Ovoo
I [B 24 ‘o ] 24
O 2 . n
|43 2 —13 2
4 n 4 1t
15 20| —1s 20
—18 i} 6 19
b—q7 n, —7 )
Q;n b 17 '2“ e ”
-~ s 16| [] “w
Yss 0 s 's's' L] 18§
——J11 4, 1 1%
12 13 a 12 ! -I-
- s-1us -0

Input Voltage Measure < 2 A an All OFF Channels (e.g. Channel 12)

For 40678 For 4097B
(‘oo
—1 24 )

2 23 [ N

3 22 2 ﬂ

4 2| &4 \ il 22

H 20 s an

Yo ~Yin . 9 Yoo *MH 5

K ks T Yo m M g Yoo
[} " L W 18]

° :sl_r',:.__ s 17

o] 13 ® 18

1 14] © "
2 [~ 1 "

12

‘é i _L\_!' r 1
S-1008 Wi L 5-2100

Quiescent Device Current

fo

For 4067B For 40978
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HCC/HCF40678B HCC/HCF4097B

Tum-on and Turn-off Propagation Delay Address Select Input to Signal Output (e. g. Channel 0)

For 40678 For 4097B
Yoo Vop
Yoo _T oo
}——-—‘I EL Y ,___ 1 %
%5s 2 23 Y55 2 23
3. 2 3 22
4 Al 0 2
Yoo 5 20 Yoo [ E
A . 18 o ] ",
vss A 7 n LYY L] 18
d L] " " | ] ITW
“m i it Voo s 4
vas Il Ot 5 Vas ~ S o—iw 15
——ttt it 14
2 13 E 12 * b
adhm [ S} - 2154

Tum-on and Turn-off Propagation Delay-inhibit Input to Signal Output (e. g. Channel 1)

For 4067B For 40978
Yoo Vob
w 7 = ?
o,—— 3 24 0’_——— 1 2%
Y55 2 13 Yas, 2 23
3 22 3 n
Yoo+ 14 n Yoo 4 2
1] 20 H 20
¥s :H’.’; rc. 8 ws % e 1
? it ) 1Y
Ut 1 v (a1 1y v
5 1 Yoo 9 16
Vop O——10 w—0 —[—L"ss Yoo O——© 15
— & 11 14 %o
h2 13— E 12 13 o] g5
-L S8 s-18

Channel ON Resistance Measurement Circuit

() KEITHLEY
160 DIGITAL
MULTIMETER
10 16 >~
k! ne ol %0
RANGE
55
X.Y H.P
A PLOTTER |MOSELEY
7030A
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HCC/HCF40678B HCC/HCF4097B

Propagation Delay Waveform Channel Being
Turned ON (R = 10 KO, C. = 50 pF)

Propagation Delay Waveform Channel Being
Tumed OFF (RL = 3000, CL = 50 pF)

ty =20ns t4 =20ns
o SN
0%
90%
SO%
TURN-ON TIME-
S-2188

t, =20ns ty =20ns

90%
0%
1% SR,

TURN-~OFF TIME

APPLICATIONS INFORMATION

In applications where separate power sources are
used to drive Vpp and the signal inputs, the Vpp cur-
rent capabiity should exceed Voo/RL (RL = effective
external load). This provision avoids permanent cur-
rent flow or clamp action on the Vpp supply when
power is appled or removed from the
HCC/HCF4067B or HCC/HCF4097B.

When switching from one address to another, some
of the ON periods of the channek ofthe mulitiplexers
will overlap momentarily, which may be objection-
able in certain applications. Also when a channel is
turned ON or OFF by an address input, there is a
momentary conductive path from the channel to
VSS, which will drump some charge from any capa-
citor connected to the input or output of the channel.
The inhbit input turning on a channd will similarly
drump some charge to Vss.

The amount of charge dumped is mostly a function
of the signal level above Vss.

Typically, ay Vpp - Vss = 10V, a 100 pF capacitor
connected to the input or output of the channel will

Y
8
'

lose 3-4% of its voltage at the moment the channel
turns ON or OFF. This loss of voltage is essentially
independent of the address or inhibit signal trnasi-
tion time, if the transtion time is less than 1- 2 0s.
When the inhibit signal turns a channel off, there is
no change dumping of Vss. Rather, there is a slight
rise in the channel voltage level (65 mV typ.) due to
the capacitance couping from inhbit input to chan-
nel input or output. Address input also couple some
voltage steps onto the channel signal levels.

In certain appications, the external load-resistor
current may include both Vpp and signal line com-
ponents. To avoid drawing Vpp current when switch
current flows into the transmission gate inputs, the
voltage drop across the bidirectional switch must not
exceed 0.8 V (calculated from Ron values shown in
ELECTRICAL CHARACTERISTICS CHART). No
VDD current will flow through Ry if the switch current
flows into terminal 1 on the HCC/HCF4067B, termi-
nals 1 and 17 on the HCC/HCF4097B.

11/16




HCC/HCF4067B HCC/HCF4097B

DIM. s inch
MIN. TYP. MAX. MIN. TYP. MAX.
a1 0.63 ' 0.025
b 0.45 0.018
b1 0.23 0.31 0.009 0.012
b2 1.27 0.050
D 322 1.268
E 15.2 . 16.68 0.598 0.657
e 254 0.100
e3 27.94 1.100
F 14.1 0.555
1 4.445 0.175
L 33 0.130

.

PO43A
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HCC/HCF4067B HCC/HCF4097B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 323 1.272
B 13.05 13.36 0.514 0.526
C 39 5.08 0.154 0.200
D 3 0.118
E 0.5 1.78 0.020 0.070
e3 27.94 1.100
F 2.29 279 0.090 0.110
G 0.4 0.55 0.016 0.022
| 117 152 0.046 0.060
L 0.22 0.31 0.009 0.012
M 1.52 249 0.060 0.098
N1 4°min.), 15° (max.)
i 15.4 15.8 0.606 0.622
5.71 0.225
) P

P058C
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HCC/HCF4067B HCC/HCF4097B

DIM. o —
MIN. TYP. MAX. MIN. TYP. MAX.
A 2.65 A 0.104
al 0.10 0.20 0.004 0.007
a2 2.45 0.096
b 0.35 0.49 0.013 0.019
b1 0.23 0.32 0.009 0.012
C 0.50 0.020
ct 45° (typ.)
D 15.20 15.60 0.598 0.614
10.00 10.65 0.393 0.420
e 1.27 ' 0.05
e3 13.97 0.55
F 7.40 7.60 0.291 0.299
0.50 1.27 0.19 0.050
S 8° (max.)

b1




HCC/HCF4067B HCC/HCF4097B

ol mm inch
MIN. TYP. MAX. MIN. TYP. - MAX.
A 9.78 10.03 0.385 0.395
B 8.89 9.04 0.350 0.356
D 42 : 457 0.165 0.180
di 2.54 0.100
d2 0.56 0.022
E 7.37 8.38 0.290 0.330
e 1.27 0.050
e3 5.08 0.200
0.38 0.015
0.101 0.004
127 0.050
M1 1.14 0.045
B | =
M1 M
=
d2
A | dt
D
I—E—l & Woskeg e Ot P0O27A
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HCC/HCF4067B HCC/HCF40978B

Information furnished is befieved to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsability for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microetectronics. Specifications mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronics products are not authorized foruse ascritical components in life support davices or systerms without express
written approval of SGS-THOMSON Microelectonics.

© 1994 SGS-THOMSON Microelectronics - Al Rights Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES
Australia - Brazil - France - Germany - Hong Kong - italy - Japan - Korea - Malaysia - Malta - Morocco - The Nethertands -
Singapare - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A
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ANALOG
DEVICES

DAGPORT, Low-Cost Complete
pP-Compatible 8-Bit DAC

AD537

FEATURES

Complete 8-Bit DAC

Voltage Output—0V to 2.56 V

Internal Precision Band-Gap Reference
Single-Supply Operation: +5 V (£10%)
Full Microprocessor Interface

Fast: 1 ps Voltage Settling to =1/2 LSB
Low Power: 75 mW

No User Trims Required

Guaranteed Monotonic Over Temperature
All Errors Specified Ty to Tuax

Small 16-Pin DIP or 20-Pin PLCC Package
Low Cost

GENERAL DESCRIPTION

The AD557 DACPORT® is a complete voltage-output 8-bit
digital-to-analog converter, including output amplifier, full
microprocessor interface and precision voltage reference on a
single monolithic chip. No external components or trims are
required to interface, with full accuracy, an 8-bit data bus to an
analog system.

The low cost and versatility of the AD557 DACPORT are the re-
sult of continued development in monolithic bipolar technologies.

The complete microprocessor interface and control logic is
implemented with integrated injection logic (L), an extremely
dense and low-power logic structure that is process-compatible
with linear bipolar fabrication. The internal precision voltage
reference is the patented low-voltage band-gap circuit which
permits full-accuracy performance on a single +5 V power sup-
ply. Thin-film silicon-chromium resistors provide the stability
required for guaranteed monotonic operation over the entire
operating temperature range, while laser-wafer trimming of
these thin-film resistors permits absolute calibration at the fac-
tory to within £2.5 LSB; thus, no user-trims for gain or offset
are required. A new circuit design provides voltage settling to
+1/2 LSB for a full-scale step in 800 ns.

The AD557 is available in two package configurations. The
AD557]N is packaged in a 16-pin plastic, 0.3"-wide DIP. For
surface mount applications, the AD557]P is packaged in a
20-pin JEDEC standard PLCC. Both versions are specified over
the operating temperature range of 0°C to +70°C.

DACPORT is a registered trademark of Analog Devices, Inc.
Cavered by U.S. Patent Nos. 3,887,863; 3,685,045; 4,323,795; other
patents peading.

REV. A

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use, nor for any infringements of patents or other rights of third parties
which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of Analog Devices.

FUNCTIONAL BLOCK DIAGRAM
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D-TO-A CONVERTER

VM
CONTROL
anp
Vour SENSE &
oA - Vouy SENSE B
REFEAENCE

GND

e v

PRODUCT HIGHLIGHTS

1.

The 8-bit I’L input register and fully microprocessor-
compatible control logic allow the AD557 to be directly con-
nected to 8- or 16-bit data buses and operated with standard
control signals. The latch may be disabled for direct DAC
interfacing.

. The laser-trimmed on-chip SiCr thin-film resistors are cali-

brated for absolute accuracy and linearity at the factory.
Therefore, no user trims are necessary for full rated accuracy
over the operating temperature range.

. The inclusion of a precision low-voltage barid-gap reference

eliminates the need to specify and apply a séparate reference
source.

. The AD557 is designed and specified to operate from a single

+4.5 V to +5.5 V power supply.

. Low digital input currents, 100 pA max, minimize bus loading.

Input thresholds are TTL/low voltage CMOS compatible.

. The single-chip, low power I?L design of the AD557 is inher-

ently more reliable than hybrid multichip or conventional
single-chip bipolar designs.

Cne Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.

Tel: 617/329-4700 Fax: 617/326-8703



AD557—SPECIFICATIONS o1, - +a5. v = 5 vuntess stvarvise mten

RESOLUTION 8 Bits
RELATIVE ACCURACY
0 10 + 70°C +1/2 1 LSB
OUTPUT
Raages Oto+256 A\
Current Source +5 mA
Sink Internal Passive
Pull-Down to Ground?
OUTPUT SETTLING TIME® 0.8 1.5 s
FULL-SCALE ACCURACY" -
@ +25°C t1.5 +25 LSB
Tram 10 Taax £2.5 +4.0 LSB
ZERO ERROR
@ +25°C +1 LSB
T to Tauax +3 LSB
MONOTONICITY?
TMIN to TMAX Guaranteed
DIGITAL INPUTS
Thaun t© Taax
Input Current +100 HA
Data Inputs, Voltage
Bit On—Logic “1” 2.0 v
Bit On—Logic “0” 0 0.8 \%
Control Inputs, Voltage
On—Logic “1” 2.0 \'%
On—Logic “0” 0 0.8 \
Input Capacitance 4 pF
TIMING®
tw Strobe Pulse Width 225 ns
T 10 Tauax 300 ns
tpy Data Hold Time 10 ns
tps Data Sewp Time 225 ns
T 10 Tm 300 s
POWER SUPPLY
Operating Voltage Range (V)
2.56 Volt Range +4.5 +5.5 \'%
Current (Icc) 15 25 mA
Rejection Ratio 0.03 %'%
POWER DISSIPATION, Vcc =5V 75 125 mW
OPERATING TEMPERATURE RANGE | 0 ; +70 °C
NOTES

' Retative Accuracy is defined as the deviation of the code transition paints from the
ideal transfer point on 2 straight line from the zero the the full scale of the device.

2Pagsive pull-down resistance is 2 kQ.

YSerding time is specified for 2 positive-going full-scale step to +1/2 LSB. Negative-
going steps 10 zero are slower, but can be improved with an external pull-down.

*The full-scale output voltage is 2.55 V and is guaranteed with a +5 V supply.

5 A monotonic convester has a maximum differential lineraity error of +1 LSB.

$See Figure 7.

Specifications subject to change without notice.

ABSOLUTE MAXIMUM RATINGS®

VectoGround .. .....coiiviiiiianennnns 0Vt +18V
Digital Inputs (Pins 1-10) .................. 0Vto+7.0V
VOUT +vcvvvnenenemananeneanns Indefinite Short to Ground
Momentary Short to Vee
Power Dissipation ............civiiiniuiuannnn. 450 mW
Storage Temperature Range
N/P (Plastic) Packages ................ —25°C to +100°C
Iead Temperature (Soldering, 10sec) .............. 300°C

Thermal Resistance
Junction to Ambient/Junction to Case
N/P (Plastic) Packages .................. 140/55°C/W

*Stresses above those listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated
in the operational section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

PIN CONFIGURATIONS

DIP

PLCC

NC = NO CONNECT
ORDERING GUIDE

Model Temperature Range Package Option*

AD557JN 0°C to +70°C N-16

AD557]P 0°C to +70°C P-20A

*N = Plastic DIP; P = Plastic Leaded Chip Carrier.

CIRCUIT DESCRIPTION

The AD557 consists of four major functional blocks fabricated
on a single monolithic chip (see Figure 1). The main D/A con-
verter section uses eight equally weighted laser-trimmed current
sources switched into a silicon-chromium thin-film R/2R resistor
ladder network to give a direct but unbuffered 0 mV to 400 mV
output range. The transistors that form the DAC switches are
PNPs; this allows direct positive-voltage logic interface and a
zero-based output range. .
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conTRoL DIGITAL IPUT DATA
PP iaiiy [
1 .
s o e o . o o eliSH) wc.ameg
s PLLATCHES
; 1L0GIC 6‘
ouruT
SAND- AMP
GAP su1 voLTaGEwiTCHIG [V
REFERENCE 'D-70-A CONVERTER Vour
Ve —
Vour SENSES

Figure 1. Functional Block Diagram

The high-speed output buffer amplifier is operated in the
noninverting mode with gain determined by the user-
connections at the output range select pin. The gain-setting
application resistors are thin film laser trimmed to match and
track the DAC resistors and to assure precise initial calibration
of the output range, 0 V to 2.56 V. The amplifier output stage is
an NPN transistor with passive pull-down for zero-based output
capability with a single power supply.

The internal precision voltage reference is of the patented
band-gap type. This design produces a reference voltage of
1.2V and thus, unlike 6.3 V temperature-compensated Zeners,
may be operated from a single, low-voltage logic power supply.
The microprocessor interface logic consists of an 8-bit data latch
and control circuitry. Low power, small geometry and high
speed are advantages of the T2L design as applied to this section.
2L is bipolar process compatible so that the performance of the
analog sections need not be compromised to provide on-chip
logic capabilities. The control Jogic allows the latches to be
operated from a decoded microprocessor address and write sig-
nal. If the application does not involve a P or data bus, wiring
CS and CE to ground renders the latches “transparent” for
direct DAC access.

Digital Input Code Output
Binary Hexadecimal Decimal Voltage
0000 0000 00 0 0
0000 0001 01 1 0.010V
0000 0010 02 2 0.020V
0000 1111 OF 15 0.150V
0001 0000 10 16 0.160 V
0111 1111 7F 127 1.270V
1000 0000 80 128 1.280V
1100 0000 | Co 192 1.920V
1111 1111 FF 255 255V

CONNECTING THE ADS57

The AD557 has been configured for low cost and ease of appli-
cation. All reference, output amplifier and logic connections are
made internally. In addition, all calibration trims are performed
at the factory assuring specified accuracy without user trims.
The only connection decision to be made by the user is whether
the output range desired is unipolar or bipolar. Clean circuit
board layout is facilitated by isolating all digital bit inputs on
one side of the package; analog outputs are on the opposite side.

UNIPOLAR 0 V TO +2.56 V OUTPUT RANGE

Figure 2 shows the configuration for the 0 V to +2.56 V full-
scale output range. Because of its precise factory calibration, the
AD557 is intended to be operated without user trims for gain

REV.A

and offset; therefore, no provisions have been made for such
user trims. If a small increase in scale is required, however, it
may be accomplished by slightly altering the effective gain of the
output buffer. A resistor in series with Voyr SENSE will
increase the output range. Note that decreasing the scale by put-
ting a resistor in series with GND will not work properly due to
the code-dependent currents in GND. Adjusting offset by
injecting dc at GND is not recommended for the same reason.

f____.

ouTruT
Anp

Figure 2. 0 V to 2.56 V Output Range

BIPOLAR ~1.28 VTO +1.28 VOUTPUT RANGE

The AD557 was designed for operation from a single power
supply and is thus capable of providing only a unipolar 0 V to
+2.56 V output range. If a negative supply is available, bipolar
output ranges may be achieved by suitable output offsetting and
scaling. Figure 3 shows how a £1.28 V output range may be
achieved when a -5 V power supply is available. The offset is
provided by the AD589 precision 1.2 V reference which will
operate from a +5 V supply. The AD711 output amplifier can
provide the necessary +1.28 V output swing from +5 V supplies.
Coding is complementary offset binary.

Vour = OV TO +2.66V

Vo
+1.28T0

INPUT CODE } Vour

00000000 { +1.28V
10000000 | ov
ARARARRE R IR &40

Figure 3. Bipolar Operation of AD557 from 5 V Supplies

Applications

GROUNDING AND BYPASSING

All precision converter products require careful applicaton of
good grounding practices to maintain full rated performance.
Because the AD557 is intended for application in microcom-
puter systems where digital noise is prevalent, special care must
be taken to assure that its inherent precision is realized.

The AD557 has two ground (common) pins; this minimizes
ground drops and noise in the analog signal path. Figure 4
shows how the ground connections should be made.

It is often advisable to maintain separate analog and digital
grounds throughout a complete system, tying them common in
one place only. If the common tie-point is remote and accidental
disconnection of that one common tie-point occurs due to card
removal with power on, a large differential voltage between the

-3
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two commons could develop. To protect devices that interface
to both digital and analog parts of the system, such as the
ADS557, it is recommended that common ground tie-points
should be provided at each such device. If only one system
ground can be connected directly to the AD557, it is recom-
mended that analog common be selected.

v TO SYSTEM GND
o us o = 7O SYSTEM GND
GND
s (SEE TEXT}
||l—é———* YO SYSTEM V,
A *Veo <
L

Figure 4. Recommended Grounding and Bypassing

USING A “FALSE” GROUND

Many applications, such as disk drives, require servo control
voltages that swing on either side of a “false” ground. This
ground is usually created by dividing the +12 V supply equally
and calling the midpoint voltage “ground.”

Figure 5 shows an easy and inexpensive way to implement this.
The AD586 is used to provide a stable 5 V reference from the
system’s +12 V supply. The op amp shown likewise operates
from a single (+12 V) supply available in the system. The result-
ing output at the Vo1 node is £2.5 V around the “false”
ground point of 5 V. AD557 input code vs. Voy is shown in
Figure 6.

14 UL

et o
+3V Vies
“FALSE™ L3

+ CRouso

Figure 5. Level Shifting the AD557 Output Around a
“False” Ground

TIMING AND CONTROL
The AD557 has data input latches that simplify interface to 8-
and 16-bit data buses. These latches are controlled by Chip
Enable (CE) and Chip Select (CS) inputs. CE and CS are inter-
nally “NORed” so that the latches transmit input data to the
DAC section when both CE and CS are at Logic “0”. If the
application does not involve a data bus, a “00” condition allows
for direct operation of the DAC. When either CE or CS go to
Logic “1,” the input data is latched into the registers and held
until both CE and CS return to “0.” (Unused CE or CS inputs
should be tied to ground.) The truth table is given in Table 1.
The logic function is also shown in Figure 6.

78 ~

ROEE? INPUT CODE

Figure 6. AD557 input Code vs. Level Shifted Output in a
“False” Ground Configuration

Table I. ADSS57 Control Logic Truth Table

Latch
Input Data CE [& DAC Data Condition
0 0 [4] “trapsparent”
1 0 [ 1 “transparent”
0 g 0 0 latching
1 g 0 1 latching
0 0 g 0 latching
1 (] g 1 latching
X 1 X previous data latched
X X 1 previous data latched
NOTES

X = Does not matter

g = Logic Threshold at Positive-Going Transition

In a level-triggered latch such as that used in the AD557, there
is an interaction between the data setup and hold times and the
width of the enable pulse. In an effort to reduce the time
required to test all possible combinations in production, the
AD557 is tested with Tpg = Ty = 225 ns at 25°C and 300 ns at
Tum and Tyax, with Tpy = 10 ns at all temperatures. Failure
to comply with these specifications may result in data not being
latched properly.

Figure 7 shows the timing for the data and control signals, CE
and CS are identcal in timing as well as in function.

| i
DATA = Yoe —20v

! d

1

\ f—zw
TR L, (————

—t—

//——I'm-so
OAC
vouTMT

Figure 7. AD557 Timing

OUTLINE DIMENSIONS

Dimensions shown in inches and (mm).
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Philips Semiconductors Product speciﬁgtlon
Internally-compensated dual low noise
operational amplifier NE/SAISE5532/5532A
DESCRIPTION PIN CONFIGURATIONS

The 5532 is a dual high-performance low noise operational amplifier.
Compared to most of the standard operational amplifiers, such as
the 1458, it shows better noise performance, improved output drive
capability and considerably higher small-signal and power
bandwidths.

This makes the device especially suitable for application in
high-quatity and professional audio equipment, instrumentation and
control circuits, and telephone channe! amplifiers. The op amp is
intemally compensated for gains equal to one. If very low noise is of
prime importance, it is recommended that the 5532A version be
used because it has guaranteed noise voltage specifications.

FEATURES
® Small-signal bandwidth: 10MHz

® Output drive capability: 6008, 10Vrys
® |nput noise voltage: 5nV/ Mz (typical)
@ DC voltage gain: 50000

® AC voitage gain: 2200 at 10kHz

® Power bandwidth: 140kHz

® Slew rate: 9V/jis

® { arge supply voitage range: +3 to 20V

® Compensated for unity gain

ORDERING INFORMATION

FE, N, D8 Packages

outPuT A [1] KERZ

INVERTING NPUT A [ 2 /AT 7] outPuTs
HON-INVERTING WepPT A [3]

= [ WVERTING IPUT B

« 4] [ 5] NON-INVERTING INPUT 8
TOP VIEW
D Package?!
-Na [1] 16] NC
+INp E E NC
ne [3] [14] nc
~Vec [4] 13] outa
ne [3] 2] wee
ne [6] [11] ourg
+INg LT_ } E NC
g [8] 9] ne
TOP VIEW
Ak SL00332

1. SOL and non-standard pinout

Figure 1. Pin Configurations

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Plastic Dual In-Line Package (DIP) - 0to70°C NE5532N SOT97-1
8-Pin Plastic Dual In-Line Package (DIP) —40°C to +85°C SA5532N SOT97-1
8-Pin Plastic Dual in-Line Package (DIP) -40°C to +85°C SAS5532AN SOT97-1
8-Pin Ceramic Dual in-Line Package (CERDIP) 0to70°C NES532FE 0580A
8-Pin Plastic Dual In-Line Package (DIP) 010 70°C NES532AN SOT971
8-Pin Ceramic Dual In-Line Package (CERDIP) 0to70°C NES532AF 0580A
8-Pin Ceramic Dual In-Line Package (CERDIP) -565°C to +125°C SE5532FE 0580A
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C SES532AF 0580A
8-Pin Small Outline Package (SO) 0to70°C NES532AD8 S0OT96-1
8-Pin Small Outline Package (SO) -40°C to 85°C SA5532D8 SOT96-1
8-Pin Small Outline Package (SO) —40°C to 85°C SA5532AD8 S0T96-1
8-Pin Small Outline Package (SO) -85°C to +125°C SES532AD8 S0T96-1
8-Pin Smalt Outline Package (SO) 010 70°C NES532D8 SOT96-1
8-Pin Small Outline Package (SO) —40°C to 85°C SA553208 SOT96-1
8-Pin Small Outline Package (SO) -40°C to 85°C SA5532AD8 SOT96-1
8-Pin Small Outline Package (SO) -55°C to +125°C SE5532D8 SOT96-1
16-Pin Plastic Small Outline Large (SOL) Package 0to70°C NES532D S0OT162-1
16-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C SES532N SOT38-4

1997 Sept 29 853-0949 16639




Philips Semiconductors Product specification

Interna}lly-compepsated dual low noise NE/SA/SE5532/5532A
operational amplifier

EQUIVALENT SCHEMATIC (EACH AMPLIFIER)

[1] r.\L{ B
TR R
| e

A4
AAA.
\A4

[ A
\4
A
A4
A
v

AA

-
S
S
) e o
5100333
Figure 2. Equivalent Schematic (Each Amplifier)
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vs Supply voltage +22 g Y
Vin Input voltage +VsuppLy \
Voier Differential input voltage? 0.5 v
Ta Operating temperature range
: SAS5532/A —40 to +85 °C
NESS532/A 0to70 °C
SES532/A -55 to +125 °C
Tste Storage temperature -65 to +150 °C
Ty Junction temperature 150 °C
Po Maximum power dissipation, #
Ta=25°C (still-air)?
8 D8 package 780 mwW
8 N package 1200° mwW
8 FE package 1000 mw
16 D package 1200 mw
TsoLp Lead soldering temperature (10sec max) 300 °C
NOTES:

1. Diodes protect the inputs against over-voltage. Therefore, unless current-limiting resistors are used, large currents will flow if the differential
input voltage exceeds 0.6V. Maximum current should be limited to +10mA.
2. Thermal resistances of the above packages are as follows: .
N package at 100°C/W -
F package at 135°C/W
D package at 105°C/W
D8 package at 160°C/W
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Philips Semiconductors

Product specification

Internally-compensated dual low noise

2 . NE/SA/SE5532/5532A
operational amplifier
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Vg=+15V, unless otherwise specified. 1% 3
SYMBOL PARAMETER TEST CONDITIONS SE/8%32 NEISA/SS329032A UNIT
Min | Typ | Max |} Min | Typ | Max
Vos Offset voltage 05 2 05 4 mv
Over temperature 3 5 mv
AVpg/AT 5 5 pvreC
los Offset current 100 10 150 nA
Over temperature 200 200 nA
Alpgs/AT 200 200 pA/°C
la Input current 200 | 400 200 | 800 nA
Over temperature 700 1000 nA
Alg/AT 5 5 nA/°C
8 105 8 16 mA
lec Supply current
Over temperature 13 mA
Veum Common-mode input range +12 | +13 +12 | #13 \'
CMRR Common-mode rejection ratio 80 100 70 100 dB
PSRR Power supply rejection ratio 10 50 10 100 uvv
R22kQ, Vo=110V 50 100 25 100 VimVv
. ) Over temperature 25 15 VimV
Avou Large-signal voltage gain R 26000, Vo=t10V 40 | s0 15 | s0 VimV
Over temperature 20 10 Vimv
R 2600Q +12 | 13 +12 | +13
Over temperature +10 | +12 +10 | $12
. R(2600Q, Vg=+18V +15 | 116 +15 | £16
Vour Output swing Over temperature +12 | +14 +12 | +14 v
R 22kQ +13 (135 +13 |+135
Over temperature +12 {125 10 125
RN Input resistance 30 | 300 30 | 300 kQ
Isc Output short circuit current 10 38 60 10 38 60 mA
NOTES: ’

1. Diodes protect the inputs against overvoltage. Therefore, unless current-limiting resistors are used, large curmrents will flow if the differential
input voltage exceeds 0.6V. Maximum current should be limited to £10mA.
2. For operation at elevated temperature, derate packages based on the package themmal resistance.
3. Output may be shorted to ground at Vg=115V, Ty=25°C Temperature and/or supply voltages must be limited to ensure dissipation rating is
not exceeded.

AC ELECTRICAL CHARACTERISTICS
Ta=25°C Vg=+15V, unless otherwise specified.

NE/SA/SES532/5532A
SYMBOL PARAMETER TEST CONDITIONS . UNIT
Min Typ Max
. =30dB Closed-loop
Rour Output resistance f=10kHz, R, =600 0.3 Q
Voltage-follower y
Overshoot VIN=100mVp.p 10 %
C=100pF, R =600Q A
Ay Gain f=10kHz 22 Vimv
GBW Gain bandwidth product C =100pF, R =600Q 10 MHz
SR Slew rate 9 Vius
Vour=t+10V 140 kHz
Power bandwidth Vour=114V, R =600Q, 100 kHz
Vee=t18V
1997 Sept 29 4




Philips Semiconductors Product specification

Internally-compensated dual low noise
operational amplifier NE/SA/SE5532/5532A

ELECTRICAL CHARACTERISTICS
TpA=25°C Vg=£15V, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS NE/SESSS2 NE/SA/SESS32A UNIT
Min | Typ | Max | Min | Typ | Max
VNOISE input noise voltage fo=30Hz 8 8 12 | nvWHzZ
fo=1kHz 5 5 6 nVAHZ
INOISE Input noise current fo=30Hz 27 - 27 pANHZ
fo=1kHz 07 0.7 PANFZ
Channel separation f=1kHz, Rg=5kQ 110 10 dB
TYPICAL PERFORMANCE CHARACTERISTICS
Open-Loop Frequen Closed-Loop Frequency Large-Signal Frequency
Pe R:(s’!;onresg e Response Response
120 60 L 40
TYPICAL VALUES I | TYPICAL VALUES Vg= 215V
RF = 10k RE = 100Q - TYPICAL VALUES
&0 \ a0 e 30
. N\ g
T \ h=l
-8 \ o RF = 9kQ2; RE = 1kQ W\l
Zo i . Volpp) 20
: X T\
| RF= 1k RE =0
0 0 10 \
“ 0 10 100 108 105 108 17 -2 2021030‘060:37
10102 10° 104 10° 108 10 e A7 { 1 1'(’;) 10
) S [ (o]
ut Short-Circuit Current Input Bi nput Commom-Mode
" Outp ircuit Curren ™ nput Bias Current Voltage Range
; 30
Yael oY Vs =18V TYPICAL VALUES—I
60 12
20
lo [
(mA) 40 \‘\\TYP (mlA) 08 § VINW) ,/
20 04 \ p /
\\
‘\'--h
0 o 0
55 25 0 25 50 75 100 +125 55 256 0 25 SO 75 100 +125 o 1 2
TA(°C) Ta(°C)
VP VN (V)
Supply Current Input Noise Voltage Density
& 1072
lo=0
10
‘ TvP v
ip /
N (nv//Hz 1
{mA)
2
101 -
. —2
0 10 10 102 108 qo4
0 10 20 f(Hz)
- Ve -V (V) SL00334

Figure 3. Typical Performance Characteristics
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Philips Semiconductors

Product specification
Internally-compensated dual low noise
, X NE/SA/SE5532/5632A
operational amplifier
TEST CIRCUITS
+ V¢
1/2)
Rs § - ) 5532
250 vin vYouT
RF O
b 1k |
1 oopFﬁ“ 6000
v () § Rg 100pF == § 800Q v 1
- - - 7 Voltage-Follower
Closed-Loop Frequency Response
5L00335
Figure 4. Test Circuits
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Philips Semiconductors Product specification

:anr:]eglriaf?;lg/-oompensated dual low noise operational NE/SA/SE5532/5532A

DIP8: plastic dual in-line package; 8 leads (300 mil) SOT97-1
- D + ME i
2
s
Q. !
o T
: 1
| A
i 1 j__i_lz 1
_L —HT ] I
T ' | |
A
L [ 1 i i
I 1 1
‘ | | -
__] i,
p/ ASEme |
1
(ey
->| H
pln1|ndex
_ ___+____ - E
1
1 4
(¢} 5 10 mm
| - n i P I 3 PR S |
scale
DIMENSIONS (Inch dimenslons are derived from the original mm dimensions)
A A A 1 \ 1)
UNIT | o it o | ® by | bz | ¢ | DM [ EM| . e Lo| Mg | oy [ w | 20
173 | 053 | 107 | 036 | 98 | 648 360 | 825 | 100
mm | 42 | 051 | 32 | ;| o038 | 089 | 023 | 02 | 620 | 254 | 762 | 305 | 780 | a3 | 0254 115
0.068 | 0.021 | 0.042 | 0.014 | 0390 | 0.26 0.14 | 032 | 039
Inch
e8| 047 | 0.020 | 013 | ous | 0015 | 0.035 | 0,008 | 036 | 024 | 010 | 030 | oo | 031 | o33 | OO1 | 0045
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN -
VERSION, - PROJECTION ISSUE DATE
b IEC JEDEC EIAJ
o447
SOTe7-1 050G01 MO-001AN ) G@ e
7
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Product specification

NE/SA/SE5532/5532A

8-PIN (300 mils wide) CERAMIC DUAL IN-LINE (F) PACKAGE

Internally-compensated dual low noise operational

amplifier

Philips Semiconductors
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Phitips Semiconductors Product specification

Lnr;eg'rilﬁaelllgl-compensated dual’low noise operational NE/SA/SE5532/5532A

S08: plastic small outline package; 8 leads; body width 3.9mm SOT96-1
D “'———E——>
| 77~
\
I
.
LS )\
- Or \ /
Y - He b=
4
B glg |
!
' 1 \ Q
Az
i =) ~ HAWAWAI ALY A
+ Ay ) (Aa)
pin 1 index i 1 ' i
2 )
7 ] f *
0 1 Lp 7
Lklj kfj.' “ o
- Lera i
[¢) 2.5 Smm
| IOV TN U WS T IS ST SN S N |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | O 1 Ay | Az | As | Bp | c [DW]| ER| o | He L L | e v w y | zM] o
0.25 | 1.45 049 | 025 50 | 4.0 62 1.0 | 07 0.7
mm 178 640 | 125 | %% | 036 [ 019 | 48 | 38 | "% | 58 | 9| 04 | 06 | 925|025 01 | g5 | o
0.0098] 0.057 0.019/0.0098| 0.20 | 0.16 0.24 0.039 | 0.028 0oz8| O°
inches f 0.069 | 5’4341 0,049 | %7 | 0.014 |0.0075| 0.19 | 0.15 | %03C| g23 | 9941 | glo16 | 0,004 | 901 | 001 §0.004 /' 000
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic or meta! protrusions of 0.25 mm maximum per side are not included.
GUTLINE REFERENCES EUROPEAN {SSUE DATE
VERSION IEC JEDEC EIAS PROJECTION Ssu X
SOTY6-1 076E03S MS-012AA == @ PP
9
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Philips Semiconductors Product specification

Ianr:le;;'ixﬁa;lry-compensated dual low noise operational NE/SA/SE5532/5532A

S016: plastic small outline package; 16 leads; body width 7.5 mm SOT162-1

|

T
HARARRAR

T
NI T =
pin 1index
f T L0

H@ﬁw

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

UNIT m:x Ay Az | As | bp | ¢ |OW|EW] ¢ |He | L [t @] v ]{w /|y [z}
mm | 265 | 0301 232 | 025 | 03 | 025 | 101 | 74 | 127 |a00| ™ | 0w | 10 |02 |02 | 01| 5L | o
. P e e R B S A B R B e R S I I B B
Note

1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN {SSUE DATE
VERSION. | = gc JEDEC EIAJ PROJECTION Ssu
BaaF
s . 3013
0T162-1 075E03 M AA E. @ P
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Philips Semiconductors Product specification

;nr;eprlriuf?;lry-compensated dual low noise operational NE/SA/SE5532/5532A

DIP16: plastic dual in-line package; 16 leads (300 mil) SOT38-4
D ‘——-——ME
2
2

o

¥

B el bl
b=l T ) il E

1

DIMENSIONS (inch dimenslons are derived from the original mm dimensions)

A Ay | Az W 1) 2z
UNIT max. min. max. b by -73 c D E [ ey L ME My w max.
173 | 053 | 125 | 036 [ 1950 | 648 360 | 825 | 100
mm | 42 | 051 32 | 50 | 038 | 085 | 023 | 1855 | 620 | 254 | 762 | 305 | 780 | 83 | 0254 | 076
} 0.068 | 0.021 | 0.049 | 0.o14 | 077 | 026 014 | 032 | 0.39
inches | 0.17 | 0.020 | 0.13 | ;051 | 0015 | 0,033 | 0.009 | 073 | 028 | O10 | 930 | o4 | o331 | o33 | 001 | 0030
Note
1. Plastic or meta! protrusions of 0.25 mm meaximum per side are not included.
OUTLINE REFERENCES EUROPEAN |SSUE DATE
VERSION EC JEDEC EIAs PROJECTION
Frwrwr
SOT38-4 = @ 95.01-14
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Philips Semiconductors Product speciﬁgaﬁon

Internally-compensated dual low noise operational

NE/SA/SES5532/5532A

amplifier
DEFINITIONS
Data Sheet Identification Product Status Definition
_ This data sheet contains the design target or goal specifications for product development. Specifications
Objective Specification Formative or in Design may change n &y manner without notice.
This data sheet p inary deta, and supp tary data will be published at a later date. Philips
Preliminary Specification Preproduction Product Setniconductors reserves the rigit to make changes at any time without notice in orderto improve design
and supply the best possible product.
This data sheet contains Final Specifications. Philips Semiconductors reserves the right to make changes
Product Specification FullBrodiction at any time without notice, in order to improve design and supply the best possible product.

Philips Semiconductors and Philips Electronics North America Corporation reserve the right to make changes, without notice, in the products,
including circuits, standard cells, and/or software, described or contained herein in order to improve design and/or performance. Philips
Semiconductors assumes no responsibility or liability for the use of any of these products, conveys no license or title under any patent, copyright,
or mask work right to these products, and makes no representations or wamranties that these products are free from patent, copyright, or mask
work right infringement, unless otherwise specified. Applications that are described herein for any of these products are for illustrative purposes
only. Philips Semiconductors makes no representation or warranty that such applications will be suitable for the specified use without further testing
or modification.

LIFE SUPPORT APPLICATIONS

Philips Semiconductors and Philips Electronics North America Corporation Products are not designed for use in life support appliances, devices,
or systems where malfunction of a Philips Semiconductors and Philips Electronics North America Corporation Product can reasonably be expected
to resutt in @ personal injury. Philips Semiconductors and Philips Electronics North America Corporation customers using or selling Philips
Semiconductors and Philips Electronics North America Corporation Products for use in such applications do so at their own risk and agree to fully
indemnify Philips Semiconductors and Philips Electronics North America Corporation for any damages resulting from such improper use or sale.

Philips Semiconductors © Copyright Philips Electronics North America Corporation 1997
811 East Arques Avenue All rights reserved. Printed in U.S.A.
P.O. Box 3409

Sunnyvale, California 940883409
Telephone 800-234-7381

print code Date of release: 04-96
Document order number: 9397 75001699

- © Loft make things bettur
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I
FAIRCHILD
T

SEMICONDUCTOR ™

DM7407

General Description

This davice contains six independent gates each of which
performs a buffer function. The open-collector outputs re-
quire extemal pull-up resistors for proper logical operation.

Pull-Up Resistor Equations

Py = —YO.Mi) = Vou
AX ™ Ny tiow) + Na (i)
Vo (Max) ~ VoL

R =
MIN T TioL = Na (D)

March 1998

Hex Buffers with High Voltage Open-Collector Outputs

Where: N, (Ioy) = total maximum output high current for all
outputs tied to pull-up resistor
N, {I,y) = fotal maximum input high current for all
inputs tied to puti-up resistor
Ny {I,) # total maximurm input low cumrent for all in-
puts tied to pull-up resistor

Connection Diagram

Dual-in-Line
v

IIZ

vV, AB

|1

AS

cc
IM Il

Package
Y5

i ‘IO

Al

ls

Y4

ls

Iv

Al

Y2

Y
Y

1 A2

Function Table

]s

Al

Yl

'1
GND
0S008497-1

Order Number DM5407., DM5407W, DM7407M or DM7407N
See Package Number J14A, M14A, N14A or W14B

Y=A
Input Output

A Y
L L
H H

H = High Logic Level

L = Low Logic Level

© 1998 Feirchild Corporatk I www.fairchildsemi.com
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Absolute Maximum Ratings (Note 1)

Operating Free Air Temperature Range

Supply Voltage v DM54 =55 c to +125.C

input Voltage 5.5V DM74 0°C fo +70°C

o Voltage 30V Storage Temperature Range ~65°C to +150°C

Recommended Operating Conditions

Symbol Parameter DM5407 i DM7407 Units

Min Nom Max Min Nom Max

Vee Supply Voltage 4.5 5 55 4.75 5 5.25 \Y
Viu High Level Input Voltage 2 2 Y
\/ Low Level Input Voitage 0.8 8 v
Vou High Level Output Voltage 30 30 v
lou Low Level Output Current 30 40 mA
Ta Free Air Operating Temperature -55 125 0 70 ‘C

Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)

d at the

Note 1: The "Absoluts Maximum Rafings” are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these
fimits. The parametric values defined in the “Electrical Characteristics™ table are not Vi i
Condiions* table will define the condifions for actual device operation.

rafings. The "Recommended Operating

Symbol Parameter Conditions Min Typ Max Units
(Note 2)
V, Input Clamp Voltage Vee = Min, | = =12 mA -1.5 \"
lcex High Leve! Output Vee = Min, Vg = 30V 250 LA
Current Vi = Min
Voo Low Level Output Vee = Min, o, = Max 0.7
Voltage V). = Max \"
lo, = 16 mA, Ve = Min 04
[ Input Current @ Max Ve = Max, V, = 5.5V 1 mA
Input Voltage
b High Level tnput Current Vee & Max, V| = 24V 40 HA
Iy Low Level Input Cument Vee = Max, V, = 0.4V -1.6 mA
leen Supply Current with Vee = Max 29 41 mA
Outputs High
lecu Supply Current with Ve = Max 21 30 mA
Outputs Low
Switching Characteristics
at Ve = 5V and T, = 25C
Symbol Parameter Conditions Min Max Units
torn Propagation Delay Time C, =15 pF 10 ns
Low to High Level Output Ry = 110Q
tome Propagation Delay Time 30 ns
High to Low Level Output

Note 2: Al typicais are at Ve = 5V, Ta = 25°'C.

www fairchildsemi.com




Physical Dimensions inches (milimeters) unless otherwise noted

0.736
(u.m)————-‘J

MAX
] () [im} o] fil (51 O]
eazs mmmmmnu
53)

RAD 0228-0.318

OgEOaCEnEGRE)

L. 0200
ﬂm GLASS 6080 10.085 Gaso)
SEALANT  {isaeanizn | [ MAX g g ges0
' = mii.m)
u;‘:m?a [}
2310-0410 {0263-0.386)
s | ||| s s
2438) (3.175-5.000)
MAX B0TH ENOS 0.108 +0.810 s
(2.548 £0.254) m
N Haapeve
14-Lead Ceramic Duat-In-Line Package (J)
Order Number DM5407J
Package Number J14A
€.335-0.304
; 18.509-8.738) ""l
I" 13 12 v 1w 9

y AAARAAQ

t
02230244

B91-6.198) | .- %

mm%ﬁjﬁuuaugﬁii

"2 03 4 5 &

£.150-0.157
> Eme-asey |
0.010-0.028 0853 -0.069
e ] e
v o -st0
ALLLEADS T y W02
2 |
i J ‘ SEATIG mle™_ T i e o S {
} f el t
2.000-0.010 oo ‘:;;":) aeso | | ___ 0.914-0.020 1yp
Ll % S
o VP ALL LEATS - «':'xl T
ALL LEAD TIPS B MUAFY

14-Lead Small Outline Molded Package (M)
Order Number DM7407M
Package Number M14A
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Physical Dimensions inches (milimeters) unless otherwise noted (Continued)

SHd-amme
l [ Y|
-
-—

T
£ lu{m
A0 +01M)
£l
orros 62
2004300
Teaaus [
m.‘ (-1
A I
I ﬁr I ’ ‘.,’,. oM -1me
Ant ¥ | o +0 v L7 e mam-aag
& e et e
o =31 T _‘_(_:‘_u_’_.‘
::'_::]m—— [ wizen ™
@ zen) Py o
49810808 oYW
[ omtitd -
l.ﬂj"" a
14-Lead Molded Dual-n-Line Package (N}
Order Number DM7407N
Package Number N14A
0.080
= 10050 0,385 MAX —=
0.045 |
00261 11 o.osoao.o‘(;: e 0.005 MIN TYP
b w1 [ T f
! I 0.370
1 ©.250
H 0.280 MAX > 0.260
1 GLASS 0.235
1 0.012
5B 'r—] T —4‘ 0.008
DETAIL A
DETAIL A —/ 0418
! 0.250
PIN #1 I
IDENT ) 117
o008~ Soirve ol le— 0.045 uAX wa ey )
) f it
we

14-Lead Ceramic Fiat Package (W)
Order Number DM5407W
Package Number W14B
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DM7407 Hex Buffers with High Voltage Open-Collector Outputs

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMI-

CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys- 2. A critical component in any companent of a life support
device or system whese failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.
Falrchild Semiconductor Falrchiid Semiconductor
Corporation Euwrope
Amaecicas Fax: +49 (0) 1 80-530 85 86
Response Centac Emall; .com

;. AUrope.
Deutsch Tel: +49 (0) 8 141350
Enghish  Tet +44 (0) 1 793-85-68-66
haty Tel: +29 (0) 2 57 5631

Customer
Tek: 1-888-522.6372

www.fairchildsemt.com

Fairchiid Semiconductor
Hong Kong Ltd.

13t Floor, Straight Block,
Ocsan Centre, 5 Canton Rd.
Tsimshatsul, Kowloon

Hong Kong

Tek: +852 2737-7200

Fax: +852 23140061

Nationel Semiconductor
Japen Ltd.

Tel: 81-3-5620-8176
Fax: 81-3-56620-6179
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