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MACHINE _TESTER

SOMSAK ‘BOONMEE 271269
AKEKAPHONG- SUKKETKUL 271296
KIAT - CHIRAMANAPHUN. 271301

Assistzant  Profressor  PRAPAS PRISUWINNA (Advisor)
Abstract

Nowadays ,awiot of electrical machine have bheen
facilitized in industrail factories , which there have to
be as high qudlity as specific.characteristic on:their
name plates of machine of each types o Disaster may be
oceured. on the systems or the prodctive process , -if their
charateristics aren!t like the specific . Therefore , the
characteristics ﬁachine testing are required , Pefore use ,
In the other hand its experiments can be used io study
electrical machine operation and then computer . have 'been
applied with. a processing of these .

The operation of machine tester is that ; bring
electrical machine which has to be tested coupling to dyna-
mometer for torque measurement and use tachometer for speed
measurement , throughout voltage,amper,and power measurement
And theé measurement.result are-shown on digital displays ,

then take them into compute: .o comvute and show the charac-

teristics in, graph and can be compared with the theory .
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: Force measurement
scale, F in pounds
or f in newtons

Vibration filter\
Cross section

of brake . . . Torque arm
drum Friction adjustment

%
Gl - —~
4 g X
’ /g DN
7 &ﬁ}N \
Y 1 5 %
A / '
e T\ ' i
7777, \ h
? ’
4 4 X 1/
/A N \
? 47 X o
y P8 Force radius . !

\Brake'blocks . D in feet —s-—>-|

or band -or d in meters

Motor shaft
{motor not shown)

N ]
I _Torque T = F x D in pounds feet r
Al e ort= f x d in newton meters !

> = B FELR A NP ANY Paigh

. Typical prony brake for [jnotor'torque Tfasurement.

By

Scale tension setting
to set friction —

Fixed scale_~" 1

. support

Scale B low force Scale A high force
with rotation shown . with rotation shown
! 14

TF = F,— Fg in pounds
or‘ounces
f =1, — fz in newtons,
kilograms, or grams

Force radius is

pulley radius (or
Friction surface - {-<—motor shaft radius
is cord, typically _—1 in small units)
nylon line .@
\_/Z\lRotaxion with force

difference shown

Torque T = F x D converted to pounds feet
or t={x d converted to newton meters L

Typical two-scale prony brake for motor torque measurement.
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#¥absolute kexternal nil *shr
and _éile not ¥string
array for 7 of ¥ then
begin forward or to
case funct ion packed type
const goto ' procedure unt il
div’ . if program var
do in record v while
downto *inline repeat with
else ’ label set #xor
end mod %shl
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ir lunrwaniaae iu
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)
if UreToaionls then YreToniTouled 1
e1se stToniFoulaf 2;
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froi19n1s 14M1ds case .
frog1ef 1 Case Operator Of
*+'tResult:=Result+Ariswer}
*—'tResult:=Result—-Answer}
'#'tResult:=Result#Answer;
'/'iResult:=Result/Answer;
518510% 2 CAse Year Of
Min..1939:Begin
Time.=PreWorldWan2;
Writeln('The world at peace.');
end}
1946. .Max:Begin
Timé.=PostWor1dWar2;

Writeln('Building a new world');

End;
Else
Timet=WorldWar2;
Writeln('WE are at war:');
End}
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For i:1=2 to 180 do
- ifAL11>Max then Max:=A(i1;

For i:=1 to NcOFLjnes do

Begin
Readln(line)
If Lenigth(Line)<Limit then

Shortlines:=Shortlines+i;

' Else
Longlines:=Lc::.glines+1}
End;
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The Kind of Machine is aCac) or di(dc) a

AC_Machine

Please enter the base value

Ubase = 999.9 wvolt

Pbacse = 9999 watt

-Ibase. = 10.00 amp
EyncSpeed = 9999

Vit = 0.0 volt Upul = 0.000
I1 = 0.00 amp lput = 0.000
Wi = 0 watt Wpui = 0.000
T = 0,00 N-m Tpul = 0.000
81 = 0 ‘rpm Slipi = 1.000
UZ = 111.1 volt Vpu2 = 0.111
Iz = 11,11 amp Ipuz = 1.111
Wz = 1111 watt Wpuz = 0.111
T2 = 11,11 N-m Tpu2 = 1.143

= 1113 rpm Slip2 = 0.889

U2 = 222.2 volt Ypu3l = 0,222
I3 = 22.22 amp Ipu3 = 2.222
W2 = 2222 watt Wpul3 = 0.222
T3 = 22.22 N-m Tpul = 2.2327
53 = 2222 rpm Slip3 = 0.778
U4 = 333.3 volt Vpud4 = 0.333
14 = 33.33 amp Ipud = 3.333
W4 = 3333 watt Wpud4 = 0.333
T4 = 33.33 N-m Tpud4 = 2.4%90
54 = 3333 rpm Slipd = 0.8867
US = 444.4 volt Upu3 = 0.444
15 = 44.44 amp IpuS = 4.444
WS = 4444 watt WpuS = 0.444
TS = 44.44 N-m TpuS = 4.454

SS = 4444 rpm S1ip5S = 0.554



Vé. = 555.5 volt Upué = 0.55¢4
[& = 55.35 amp Ipué = 5.555
Wé = 35555 watt Wpué = 0.55¢
Té& = 55.55 N-m Tpué = 5.817
Sé6 = 35555 rpm Slipé = 0.444
U7 = &é&.6 volt Vpu?7 = 0.68647
17 = 66.66 amp Ipu?7 = 6.66¢6
W7 = 4646é watt Wpu? = 0.6&¢47
T7? = &6.68 N-m Tpu? = &.981
S§7 = &666 rpm Slip7 = 0.333
VE = 777.7 volt VpuB8 = 0.778
1& = 77.77 amp lpue. = 272,777
W8 = 7777 watt Wpu& = 0.778
Te = 772.77 N-m Tpu& = 8.144
§8 = 7777 rpm Sl1ip8 = 0.222
Us & gge. e volt Vpu% = 0.88¢%
I9 = 88.88 amp Ipu9 = 8.88¢
W = 888 watt Wpu% = 0,889
T® = 8.8 N-m Tpu® = 9.307
€% = 8888 rpm Slipse = 0.111
VI = 999.9 volt Vpulld = 1.000
110 = 99.99 amp Ipullt = §,99¢
WIi0 = 9299% watt Wpull = 1.000
Ti0 = 99.99 N-m Tpull = 10.471
€10 = 9999 rpm Slipi0 = 0.000
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Line 1

Col

i

program Machine_Tester;
Typedef.sys?
Graphix.sysl}

(1
(%]
(%1
{%1
{%£l]
(%1
(%1
{¢1]

Kernel.sys?l

Windowe.sysl

FindWrid.hgh?
Axis.hgh?
Polygon.hgh?}

Splirie.hgh?
type c=arrayl(1..255)0of

Const Neodata=11;

Tabel again,back;

var m,n,J,e,f;g,p;K,SyncSpeed,RatedSpeed:ihteger;

Procedure data;

Beqi

End;

Insert

Indent

integer;
d=array[1..235]lof real;

Ubase,Ibase ,Pbase,Tbase :real;
®,dl,dW,d5,dT,Vdig,Idig,Wdig,Sdig,Tdig:c;

1]

Line 47

Co}

1

Insert

Indent

Writeln(“Please enter the base value ‘);
Writelin(lst,’Please enter the base value “);

Write(”

Ubase

Write(lst,’” Ubace

Write(’ Pbase

Write(let,” Pbase
Ibase :=(Pbase)/(Ubase) ;

Writelnt”
Writeln(lst,”

Ibase
Ibase =

Procedure DefineValue;

Begi

End;

n

I+
I+
If
If
1+
If
1€
I
If
It

é3
é
?1
79
102
109
125
7
127
111

then
then
then
then
then
then
then
then
then
then

O PYWIN O Y OINIO

[ AL T L[ | A 1

NNONOCUDWON-O

e gy W e WE ae WE ap we

= “‘);Read(VUbase);Writeln(’

= “Diriteln(let,”

= ‘)jRead(Pbase)l jliriteln(”

= ‘Jilritelndlist,’

= ‘,Ibase:4:2,’
‘yIbase:d:2,’

else Write(” %)

A:LONG.PAS

v,1,W,s,T,Vpu,Ipu,Wpu,Slip,Pf,Tpu,Spu,Speed,xx,yy:d;
a3 machinetchar;

A:LONG.PAS

volt’oy
volt‘ )
watt )
watt’);

amp’

amp’?;



"

-

Line 71 Col 1 Incsert Indent A:LONG.PAS

Procedure Kkkr;
Begin

e:=%$0300;

Repeat
Lndle=portleld;
fei=dVInl;
DefineValue;
Vdiglnl:=g;
Writeln;
n:=n+l;
er=e+];

Until n=5;
n:=1;

> e:=%0304;
Repeat

dlIn):=portliel;
fi=dllnl;
DefineValue;
Idiglnl:=qg;
Writelng
n:=n+13j

1=et] g

Line 95 Col 1 Insert Indent A:LONG.PAS
Until n=5;

n:=1i;

e:=%0308;

Repeat
dWlnl:=portiel;
fi=dWinl;
DefineValue;
Wdiglnl:i=g;
Writelng
ni=n+i;
er=e+l;

Until n=5;

n:=1j

e:=%$030c

Repeat
dSInl :=portlel;
Ff:%=dSInl;
Di:vineValue
Sdiginl:i=g;
Writeln;
ni=n+i;
e:r=e+l;



Line 119 Col 1 Incert

IUntil n=5;

ni=1; ,

:=%0310

jepeat
dTln) :=portlel;

‘ fi=dTInl;
DefineValue;
Tdiglnl:=g;
Writeln;
nt=n+i;
et=e+l;

iUntil n=5;

IVImli=(Vdiglilxie2)
Ilm):=Cldiglil*lel)
WIml:=dWdigl1l%ie2)
ISIml :=(8digl1I*1le3>
TIm):=(Tdigli1l%iel)

+ 4+ 4+ 4+ +

Vpulml :=VIml/Vbase;
lpulml::=Ilml/Ibase;
Wpulml :=WIml/Pbase ;

Line 143 Col 1 Insert

dure KKr2 ;
Tpulml :=TIml/Tbase}

ni=i;
mr=m+1i;

Indent

Indent

A LONG.PAS

A:LONG.PAS

(Vdial2l%lel) + (Udigl21) + (Wdigld4lxle-1);
(Idigl2]) + (I1digl31xle-1> + (Idigl4l*xie~-2);
(Wdigl2)%1e2) + (Wdigl3d#tel) + (Lidigl4l);
(Sdigl2]1%1e2) + (Sdigl31%lel) + (Sdiqldl);
(Tdigl2)> + (Tdigl3lx1e=1) + (Tdigldl*le-2);

1f (VIm-13-Vim-21>=10.00) or (VIm)-VIm-11=0.00) then Writelin;

Writeln(’V ,m-1,7 = “,VUlm-11:4:1,"

Writeln(list, V' ,m-1,7 = *

volt

fVIm-11:4:1,7 volt

Writeln¢(’I’,m-1,” = ¢,I[m-11:4:2, amp

Writeln(lst, 1’ ,m-1, = ~

yIIm—11:4:2,7 amp

WritelnC/W’ ,m-1,” = *,Wlm-11:4:0,7 watt

JWIm=-13:4:0,7 watt

Writeln¢(’T*,m-1,” = *,TIm-11:4:2,’ N-m

Writeln(lst, W ,m=1,’ = *
...1’

4 —_— s

Writeln{lst,”"T,m =
dure AC_Machine;

]
Writeln(’aAC_Machine’ )

sy TIm=11:4:2,7 N-m

Writeln(lst,”AC_Machine’) ;3

datay
Write(’ “yncSpeed =

) 3Read(SyncSpeed) jliritein(’
Write(lst,” SyncSpeed = “JjWriteln(list,’

Tbase :=(Pbace*40)/(2%Pi*#SyncSpeed) ;

Line 1847 Col 1 Insert

Writeln(’Thbase = “,Thace:4:2,”
Writeln(lst,’Tbase = ’,Thase:4:2,"

m:=1;
n:=1;
J1=23
Repeat
e o

Indent
N-m’ )3
N-m’> 3

Vpu’ ,m-1,"
Ipu,m-1,7
Wpu’ ,m-1,"

Tpu’ym-{,’ =

rpm’);

A:LONG.PAS

= 7 ,Upulm-131:4:3
Vpu’,m-1,” = 7 ,Vpulm-11]
= ¢ ,Ipufm-11:4:3
Ipu’,m-1,” = 7,Ipulm-1]
= / ,Wpulm—11:4:3
Wpu’ ,m-1,” = 7 ,Wpulm-1)
3 Tpulm=11:4:3

Tpu’,m-1,” = *,Tpulm=-11]

rpm’



tveve g

S1ipIml:=(SyncSpeed-SIml)/SyncSpeed;

Kkr2;
Writeln(’8" ym~1," = 7,8lm-11:4:0," rpm Stip’,m—-1,7 = 7,8liplm
Writeln(lst,“s ,m=t,” = ¢,8Im-11:4:0,‘ rpm Stip’,m—1,7 = 7,81

Repeat Until Keypressed;
Until m=NoData;

idure DC_Machine;

Writetn(’DC_Machine’;

Writeln(lset,’DC_Machine’);

datag

Write(’RatedSpeed= ‘) ;Read(RatedSpeed)jlriteln(’ rpm’);
Write(lst, RatedSpeed= “);iWriteln(list,” rpm’);

Thase :=(Pbase*40)/(2Z2%Pi#¥RatedSpeed) ;

Writeln(’Thace = 7 ,Tbase:4:2, N-m’);



Line 172 Col 1 Ingert Indent A:LONG.PAS

IRepeat
24 4l
81 iplml:=(SyncSpeed-SIml)/SyncSpeedy
KKr2;
Writeln(’8,m-1, = 7,8Im-11:4:0," rpm Slip-ym=-1,7 = “,&liplm=-1.
Writeln(lst,’s",m-1,” = 7,8Im-11:4:0,’ rpm Slip‘ym—-1,7 = 7,8lipl

Repeat Until Keypressed;
Until m=NoDataj;

idure DC_Machine;

Writeln(’DC_Machine’);

Writeln(lst,”DC_Machine’ ) ;

datag

Write(“RatedSpeed= ‘) jRead(RatedSpeed);Writeln(’ rpm’);
Wrjte(lst,”RatedSpeed= “>;Writelndlist,” rpm’);

Tbase :=(Pbase*40)/(2¥Pi*RatedSpeed);

Writeln(“Tbase = 7 ,Tbase:4:2,” N-m’);
Writeln({list,"Tbase = “,Tbase:4:2,‘ N-m’);

m:=13
n:=1;
J =23
Repeat
Line 196 Col | Incert Indent A:LONG.PAS
KKr
Spulm] :=SIml/RatedSpeed}
Kkr2;
Writeln(’S" " ,m-1,” = 7,8[m-13:4:0, rpm Spu’/,m-1,” = 7 ,Spulm-11:
Writeln(ist,’s’,m-1,7 = 7 ,SIm-11:4:0,° rpm Spu’”,m-1, = 7 ,Spuln

Repeat until Keypressed;
Until m=NoData;

}dure Checking;

,atplotarray;
,:integer;

efineWindow(l,0,0,XMaxGlb,YMaxGib);
efineWindow(2,0,0,XMaxGib,YMaxGib>;
efineWor1d(1,0,2,1.5,0);
efinocWor1d(2,0,0,1000,1000) ;

elec i ndow(l);

eleciWorld(]l};

:=10;
or K:=1 to n do



Line 220 Col 1 Insert Indent
Begin
1§ Vpulkl<@ then alk,11:=0;
I1f Vpulkl>1.5 then alk,11:=1.5;
If Ipulkl<0 then alk,2]:=0;
1f Ipulkl>2 then alk,2]:=2Z;
al k,13:=Vpulkl;
afk,23:=Ipufkl;
End;
m:=50;
SprineCa,n,al2,13,aln-1,1],b,m);
ClearScreen;
Dr awBorder;
SetlineStyle(0);
Drawaxic(9,5,5,19,20,30,0,0,true);
DrawPolygon(a,i,n-1,1,1,0)3

n:=103
For K:=1 to n do
Begin

I¥f Vpulkl<O0 then alk,131:=0
1f Upulkl>1.5 then alkK,11:
1¥ Wpulkl<0 then alk,21:=
1§ Wpulkl>2 then alk,2]:=
alk,1]:=VpulKkl;

Line 244 Col 1 Ingsert Indent
alk,2):=Wpulk];

End;
m:=503;
SplineCa;n,al2,1),aln-1,11,b,m>;
SetlineStyle(i);
Drawaxis(5,5,5,19,20,30,0,0, true);
DrawPolygon(a,!,n—-1,2,1,0);

n:=10;
For kK:=1 to n do
Regin
I Vpulkl<0 then alk,1]:=0;
I+ Vpulkl>1.5 then alk,1]1:=1.5;
If Speedlkl<0 then alk,Z):=0;
1f Speedlk1>2 then alk,2]:i=2;
alk,1]:=Vpulkl; )
alk,21:=SpeedlK1l;
End;
m:=50 ;
SplineCa,n,al2,1l,aln=-1,1]),b,m>;
SetlineStyle(2);
Drawaxis(5,5,5,19,20,30,0,0,true)d
DrawPolygona,l,n-1,3,1,0);

A:LONG. PAS

A:LONG.PAS



Line 268 Col 1 Incert Indent A:ILONG.PAS
n:=103
For kK:=! to n do
‘Begin
If Vpulkl<0 then alk,11:=0;
1f Vpulkl>1.95 then d[k 11:=1.5;
1f PFfLKIKO then alk,2]1:=0
1¥f PfIK1>2 then alk,2]:=2
alk,11:=VUpulkl;
alk,2]:=Pf[K1;
Erd;
m:=50;
Splinefa,n,al2,1l,aln=1,1),b,m)}§
SetlineStyle(3);
Drawaxic(5,5,5,19,20,30,0,0,trued;
DrawPolygon(a,!,n-1,4,1,0);

.
3
.
]

n:=103;
For K:=1 to n do
Begin
1 Upulkl<0 then alk,1]:=0;
If Vpulkl>1.5 then a[k 11:=1.5;
1+ Tpulkl<0 then alk,2]:=0;
If Tpulkl>2 then a[k,2]:=2;
al k,13:=Upulkl;

Line 292 Col 1 Insert Indent A:LONG.PAS
alk,21:=Tpulkd;
End;
m:=5203

Spline(a,n,alZ2,1],aln-1,1],b,m);
SetlineStyle(4);2
Drawaxis(5,%,5,19,20,30,0,0,truel;
DrawPolygon(a,!,n-1,5,1,02;

SelectWorld(Zz);
SelectWindow(2) ;

DrawTextW(720,900,1,7 Machine Data From Testing’);

DrawTextW(720,800,1,” X axis= Voltage in per unit b
DrawTextW(720,700,1,7 Y axis= Data in per unit’);
DrawTextlW(720,600,1,7 **x%x%% Curent’);
DrawTextW(720,500,1,¢ %xxxxx *%xx%% SlipCac),Spuldc?’>;

DrawTextW(?720,450,1,
DrawTex tW(720,400,1,
DrawTextW(720,350,1,
DrawTex tW(?700,300,1,
Hardcopy(falee,1)

*¥x% ¥ #¥% Power Factor’);
*¥%% %%x %¥%% Torque’);

DrawTextW(720,550,1,7 * * Power ) ;"
/ Read data again prese (r) );

End;

Po you want to leave Graphic?{Y/N>’);



Line 316 Col 1 Insert Indent A:LONG.PAS
n{mainl
H Write(’'The Kind of Machine is aac) or d(dc> “);Readin(machine);
Case machine of
“a’t AC_Machinej
“d”: DC_Machineg
End;
InitGraphic;
CheckKing;
n ¢ ReadinCaad
If Caa = “r“ror( aa = “R“) then
Begin
LeaveGraphic;
Goto back;
End;
If (aa =’Y’Yor(aa="y’> then LeaveGraphic
else goto againg
LeaveGraphic;
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5400,/7400 Quadruple 2-Input Positive-NAND Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL- Stendard TTL Low-Power TTL
Package Package Packeage ., Package { Package
Device T Device Type Device Type Device Type Device Type -
P CTPIMICF YPercTPmcF YPe TP IMIcF e TYPereTPImICE {ClP MIcH
T SNS#500 J@NT wif SN5aH00 10 w SN3LL SO0 g wi) SK3400 | ) G) w24 SNSAL 00 2 (O DY @)
bl SN74500 S@IND SN74+H0) TN SN74L S00 3 QUIN T, SN405 ) OIND) SNIAL00 I OINNTR
FAIRCHILG F M5¢500/F 495000t F 525400 ‘F M8=00[O0 F (2 [rusesoc /s 500 [ ¥ | P 3400/F MSNOD D] F &
FCI4500°F C3505 DI #d F C 74400 °F C9+00 NTAPQY FCIES06 ~ 50 S0 3 {r FQ | £ Cra00/F Conoo  |OONPT:
! MCI100 b F 2 j MC5¢00 LY F Q1
MOTORGLA | MC3000 LOPPD] F2)SNMLSK0 P ] MC 7402 R
NSC | DM52400 b OINT DM54L S00 DM5400 J@NG]  [waiomsioe NG T
M DM?4500 N DWIH00 L AINTY DM?4L 500 DM7400 3 OINT) DM IALOC ) UND _2
PHILIPS N74S02 * 14 G JH 1317744400 [ N 4L $00 3 F JH131/7400 [Q
NS4S00 F{ed W) S54100 FOiaQ)] (w2 . 55400 FOILD (w2
SIBNETICS N74500 F e 3 N74R00 F O NY4L 500 ai N1400 @ xq
SEMENS FLHIO! @
TSy MB60! OMT 74L 509 M1 MB40D - DMD;
HITACHI HD 74500 [ WD 4L 500 P HD7400/HD2503 | QP
MITSUBISHI M5ES000 P T M74L S00 =9 253200 P
NEC »PB2500 DX 74L SOC c T #PB20I DDICTY
TOSHIBA T5300 8 24 ;
Electrical Characteristics SNS4LS00/SN74LS00
sbsolute maximum ratings over opersting free ‘sir temperature range
Suscy_voage VCC [ Oceatrg Feeae [swsas “BT_w_wst Schematics (each gate) - y
neu! voriape v wersealse roge | snoees ¢ 1w e
Wregremiie: volage 45V Stoex wnpealve TN ~45C w 1S0C
SNSALE00 SN74LS00 Vo
4 N NOW. MAX [ eaw NOM rre i «
T Baon veape VoG Tt s TR I se | v R, R, Ry
ep-tow euion) rrent. I0n T —a0C ph
weteve! @bl corrent, 101 by 3 'Y INPUTS
Qov a1 Wee-pr temosraire T, -85 173 ) ™ 3 Y
- W ; INPUTS
wlectrical characteristics over recommended operating oCTPUT
free-air temperature range A A —
PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT B B —
Vpn High-level mput voitage 2 v
Vi Low-leve! mput vollage 0.0] V . j
¥y Input clamp vollage VOoC=MIN, lj= =|gma -1.8¢ Vv ] (3
Voo=MIN, Vi =V max 3
Vgn  High-level output voltape You = MAX 27 :|,~4 v GND
N VeC=MIN V=2V, y r
L/ LOn ot! 30 vo'tage 0.2 0.4 v
o - loy = 4ma CIRCOTT ] R, | Ra ] Ko ] Fa
tnput current at ‘00 4x [ Lék] 130 "
M mamum eput vottage Veo=gay, vingv 0.1| mA L00 | 40+ ] 20k | 500 | ¥7%
fig __ High-leve! input current Veg=MAX, Vin=2.av 20] ub Inpet clamp diodes not on 80 nt
3 Low-level iput current VeC=MAX, Vi =0 &V FGED SN54L / SNTAL" circuits. 'S00 CIRCU!
[saLs Famiy | -20 -0} - ‘00, ‘LO0 CIRCUITS
=Ma A g
tos Shori-cwoust output current @ vVee=Max I'NLS Famr 10« Ty m. .
- - - A
becw  Supply ourrent Vee=Max T otal. outputs tugh 1 8 m
ey Supply current T otal, outputs low 12 22| mA
- Average per gate A b
ice Supply current vee=5v (50% outy cycke) 0.4 m
Propagation defay tiine, .
PLH low-to-high-level outnut vee=sv.  Ta=#c, ' i P Vee
Propagation delay time, 200
8 15
tPHL high-to-low-teve! outbul N CL= 15F AL=20 0 "
Pin Assignments {Top View)
® @ meuts
A
VEC 4B 44 4y 3B 3R IV 4y 4B 4A Gup 38 34 IV
w) [l 7] Loy fvl fa) Te) i3 fiz) Lol [e].] 8~ oUTPUT
| P h Y
! l 7
»[T ’—'D—l I—q
!
! — i —
JTI AN T T e e
1A 18 1v fn 28 ¢ A8 W yge v 24 28 KD
‘HOO CIRCUIT >
positive dogic: . LS00 CIRCUIT
Y=ZB Resistor vaiues shown are nominal and in ohms

1For ponGitions shown as MIN & MAX. use the approprate vaive

T AN Typical values are #t Voo =5V,

Ta=25C.

het unce: recos

SNOt Mure then One OuIDJL $I0UT La £TOC1EG &1 8 Lime, B¢ for SNSEH'/SNIAM® ang SNS4S'/SNILS’”, owration of shori-crcuit shoulc not exceed | second




5404 /7404 Hex inverter

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package -| Packsge . Package A Package . Package
Device T Device Type Device Type Device Type Device Type
Y ETPIM[cr YPe TP MICF YPe TP IMEF C[PIM[cF CIP|M[CF
T.0 SN$450¢ )d w il SH5a-0L 3% w.o{ SN54L S0 Jd wZ2{ SNLaBe Ja w2{ SNSLOS JQINDTZ
hl IN14S0¢ 27 N3 St 74408 33 frer SNT4L S50 T NT SN2404 JU NG SNILOE JANT T2
FAIRCHILD F M5£50¢ £ M8504{D s FW32H0¢ F9~02 [0 1, F 2] use s P s 0] ¥ | FMa0e/Fmevoe Do F 2
¥ CI4S0¢F S0t 0. [Pd FCr4m40¢ FCEM0a D {PT FLIELSDL / FOX.S oF |1 R [FMIGe 'FConDe |DT 1R
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Electricel Characteristics SN54L.S04/SN74LS04
sbsolute masamam rabngs ove’ opersating free-mr temperature ronge -
Suwocey veay YO re Opeatng Wee-s? ‘ SNSILS -93°C w 175C .
rvgee - semcemme o0 s T w 10C Schematics (each gate)
Soay MEpeMIr B¢ -68C W IWC H "
operatng
[ swsaLsos SN741504 v
N NOM WA X el NOV MAX
Buooh, vemagr Y( O as [y 58 KD s X v
g ieet SIS B ADw —AX i we
Lowtwrt auisut et Ao . s -~
Overarng Weews wmerranws Vg -8y 125 . » T
- electrical characteristics over recommended operating ’
free-sir towperatuie range s
‘ PARAMETER YEST CONDITIONS ¥ MIN TYP 3 MAX [ UNIT b
f Viy Hanevel mout vorisge 2 v ;
i Low-evel anput weltase 0.8 V. 4
v ol voluoe VEg=MIN,  hj= —itmk —1.
s - oIt 1= b [Ty T R TR X
Vo  Hep-evel oupul wottege Voe=MIN VL=V man L, gy v "o "J&.'.Fﬂ. Th
L lgr=MEX } b : “tod | 40w| 20k 500 121
Vet N VigE a2y, input clamp diodes not on . .
‘ VoL  Low-trvel outat soape 1oL = Ama 0.4 Vv . SNSAL7SNTAL® ecuits. S04 CIRCUIT
v W put cwrrent 34 Vgc‘“ﬂ- V=V o st ‘04. 'L04 CIRCUITS
BT NOUT WITRDE .
™ Hapr-tewel snan gurent VeosWAX , V=20V 20| . uA
Iy Low-itve! sout Swrent Ve =MAX, V) =0 &V -0.4] mA
Shortcacatt T sacsFanuy | -20 —w00! ¥
! 7y
05  ounput cmrent @ VCCmMAX S Fami | =20 T ™
i n
iocH  Swoly cweent VeeMaX Tota!, outpats hgh 1.2 24| mt
Yooy Swoly current  * Toti, outputs fow 3.6 661 ma
Average per pite
i Sty correnl vee=sv 0.4 A
ce cc (50% outy cyck) S i
Prooagaior sely tuve,
PLH ' A . 9 5] ns
Oow-10-Tegh-level DS put Voo SV, Ta=25C.
- Peopagaton gelzy vme, Cy=I5PF, R =KL 3
‘PHL Mgh-10-0w-level Butput ° o) ns
Pin Assignments (Top View)
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© @ wf =
Y
VEC 64 Y 3A sy e ay 1T 6a Y OND 5Y SA a4y oyt '
1) al
RSN ' 4]
A on
¥ Z
i : . d
. P‘] P] rD'] ! r<} P" i o4 CIRCULT L0 CIrewit
: n |
JataDaUzliglist dgBaBalafiglatl
A IY 2A 2Y A 3Y GAD 1A 2Y 24 vpe 34 3Y 4A
positive logic !
y=% .flesistor values shown are nominal and in ohms

tFor condions showr £3 MIN o0 MAX, ust tht aDproprate vBlue BDeCilied Urder recommenced operaling Cond:one
LAl typical valses are 81 VEC= 5V, Ta=25C
©Not more 1han one outpul SNOUD be 5707180 81 3 lime, 200 for SNSEH'/SNIEH" and SN54S'/SN¢S’, dwanon of short-crcul Shoull ROl 8300ed 1 souund
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5412,/7412  Triple 3-input Positive-NAND Gate with Open-Collector Output
Schottky TTL High- Speed TTL Low-Power Schottky TTL Standerd TTL Low-Power TTL
Package Package Package Packsge Package
Device T ’ Device T Device Type Device T Device Type
yPe reTpmcr W= C[PIMEF yPe ETR[mcF YPe IcTrImIcF yoe eI ImEkr
Tl | SNSLLS12 D) Wa SNS412 1O Wl
- SNTALSIZ I OINTD] O JOIND
r FmERIZ/FMINTZ DD
FAIRCHILD Ferz/rcaNt2_0DIPTY
MOTOROLA .
L DM54L 512
N s‘c' DvVTALS 12
PHILPS N7aLS 12 [} N2 [
SIGNETICS NIALS 12 o o
SIEMENS FLHRO! O
FUJmTsy s
HTACH HD74$12 [ HD74L 812 P HD412 [RI &)
MITSUBISH! N ML E12 o
NEC ]
Electrical Charsctaristics SNSALSI2/SN74LSI2
sbsolute maximum zetings ever eperstng free-gir temoersture range
Suriy woriope.- VOO ™~ Cwrrrog trree Tsnsees ~15T w I5C
oot vonon v Somporsture owe [snucs o w e
oMt edfhat R X4 Suvege tempw it ANGE -4 IWT
it Lo SO o war Schematics (each gate)
Suewty vohape, ¥C( (2] $ L R] an A 5.5 v
Voot S veitage. V0o 13 05 v vee
Lowr-trost mARR st B0y 4 L) Lo
Ovrporg Poreer Wrogarstre 1o -84 " [} ) . an 3
electrical characteristics over racommended operating . V%
free~air tempersture range wUTS .
PARAMETER TEST CONDITIONS ¢ MIN TYP $ MAX |UNT ’ 2 = '
Vg Highdevel wout voitage : v 4 ouTPUT
VyL | Lewders) wnput voage o8| v y T
vy tnput _ camp  woltaps Voo=MIN, _ jj==iImA T=isl v R -l
VCC=MIN, Vi max, r S O J
T Hghlevel ovipul cwrrent voH=5.5V 100 {M B
Voo=MIN, ViN=2V, 4 OND
VoL Lewdevel outout voltsgs, h e 825 0.4{ ¥
' input current 3t VepmMAX, V@IV , N ‘12 CIRCUIT
! wazemum noul vohage cc : g L d b
Wy Highdeve! wnpu1 current Voe=MAX, Viu=2.4v @ - 20| wA
118 Low-level woul turrent Veo=MAX, Vi =0.4V ~0.8 } md t.
AgeH  Sweely ourent Vo= MAX Total, -eputs high 6.7 1.4 mA
1ocy  Swupply curent Total, oulpuls low 1.8 33| mA
| - Aversge per Qile
e Supoly current vee= SV (50% ety cycie) 0.42 mA
Prooagaticn delsy time, C = 15PF, o
IPLH | ow-10.ghelevel output {veewsv. [Ru=do . LS g Veo
Prapagation getay ime, Ta=25C C =15PF, ™ &
WPHL  pgnetg-om level output Ay =22 S B <
Pin Assignment (Top View) .. U - N
. a ______K—i
® [ il
.- . —i— o
VEC ¢ 1Y 3C 38 3A 3Y ¢ A%—
) s, {0 s
‘ 1512 OMOUST
positve logic :‘ .
Yy =ABE Resistor values shown .rf nominal and in ohms

tFor conditions shown 83 MAX,
SAN typioal vaives 8t Vo= SV,

oae the socvoDrmie vBhe !
Ta=25C.
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Triple 3-Input Positive-NOR Gate

&

Schottky TTL High-Speed TTL Low-Power Schottky 7L Standard TTL Low-Power TTL
P e | Package Ps e . Package . Package
Device Type C%M'TW”C P McFDevncaTypo T F:‘&h“,:'..Dewc»Typo c Pwﬁa; vice Type RARE
| SN3ALS?) f - szl 0 TS
Tl SNMLSZT 3 'ﬁd N2 - N
RISALSIT/ RS2 op T | FMBA21/FMT ©7 o
FAIRCHILD e toal Co O MR toircm. e
MOTOROLA [ SN0, 521 o} SNzl PO |
N.5.C 1 DML 527 T DMSAZT TOND__ D
bl : oMLS2! [0) oM1421 1 D[N w)|
| |
PHILIPS | 1 NTaLS27 [0) N4 [)
!
SIGNETICS ) | NS 21 D N2 2O
| - N
SIEMENS : { coen 5
FUJITSY 1 ll -
| ]
HITACH! WonLs] PO otz & P(Dt—
MITSUBISHI T o) VTN —rol_ 4
NC - T {ws2 T lcol T
TOSHIBA + s ‘ .__}__ |
Electrical Charecteristics SN5ALSZ7ISN74LSZ7
absolute mazimum ratings oves operaling Tree-sir tomperature range S(;hem‘ﬁcs (each gate)
V(zc
recommended operating conditions WeuTS

1 SNSALS27 as27 —‘]
m————.o.—‘ﬁ‘*ﬁ‘_ﬂ_”&r—_'ﬁ-‘ o
X 3 38 | 41 3 s | Vv oUTPUT
~a0 | - - 00 b - v
4 . md ]
Oy Feeer wroweve, Ta =% ) [ (K H )
. o ¢ . 84—
electrical characteristics over recommended operating !
free-air temperature range | PP ,,& ane
RARAMETER l TEST CONDITIONS ¥ MIN TYPE MAX UNIT 4 B, e
T Fighevel mput voltage F3 v . The oortion o' the schematic withn the dashed
Vi Cowamvel wout va age o8| V¥ Ines 8 repeated for the C mout of the 27,
vy Tnput clamo voiage Vg =M. iy = —HAmA —1.5 *27 CIRCUT
vgg=MN. Vi = Vi m .
v High-levet t vor 2 \
oH gh-ievel oulby 1age ION—MAX 2.7 3.6 v
veo-MN. VKT 2v. ‘|
v e 1 volt g
oL Low-evel output voltage Yo - AmA 0.2 0.4) V
Input current at
" rout purrent B Fcc‘"“- vi=1v 0.1] mA
maximum npul volt2g8
[} Hhgh-level Data wouts |V . MAX, V 2.1V
B ™ srput_curront vee e o | HA
' Lowewe! Data vots | VeomMAR. ViL=0.4Y 0.4 e
- wput current * cc © TN il o L 100
T5aLs Family ~ 100
' Shortcwent outpul current & vog = MaX T
os o oo o T ] gL
1 tgon  Sweoty current Total, outputs tgh 2.0 AED [i e a] anmat
- Vee=MAX ' T v
¢ Supp'y current Total, cuiputs low 3.4 65| mA »— H »
- Average per gele ‘ [ i
L Suppty current veg-SY d 0.9 A >
cc 4 cc 150% outy cycle) " ‘ e
Propagation otiay time.
1 Vee= 5V, Ta- 1 L .
PLH  w-totwgn-ievel outout cc A 25C 10 18| ns
Peopagatn delxy 14n¢, )
! -150F. AL~ '
PHL  gnetgricweve! outout Co S ofF Mt ) 0 5] ns
. . - The portion of the schematic within the deshed
Pin Assignment (Top View) lires bs repented for the C input of the ‘527,
® 1§27 CIRCUIT
veg 1 tv 3¢ e A 3Y
1
3 1 J
"2 18 IA 28 G IV OND
’°"_9.._‘.'i‘.' Resustor values showh are nominal and chms.
v=aA+8+C
) For conditons shown as MIN or MAK. use e aporoptute vahe fied under reoon d operatng cor i

$ Al typcal values

are 3t Vo~ 5V, TA-2C.

#Not more than one outout shoussd De shoried a1 3 bme.
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5432,/ 7432 Quadruple 2-Input Pu.itive-OR Gate
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package . Package ., Package .
Device T Device Type Device Type Device T Device Type
Pe rcTPImIcH clPMcH e [cTRM[cH YPe ETPMIcH c[PmlcA
SNS4532 o) Wl bt SNSILS32 4D W SNS432 I W
T.L SNTSI2 ) DN 1832 1 DIND . § SNT432 J QIND
] of [{] /st L) FQ | F M5432/FMINI2 DD F O
F AIRCHILD RIS/ BR oD *D 1) o /RRSR od {»D IO F FCHX/FCINIG DD
MOTOROLA SNT4L SN2 PO .
OMNLS32 [0) Disa32 3@ N DM541L32
Ms'c' DMSAL 532 > O DM 1) DN DM74L32
PHILIPS N74532 o N74L S (] N3 [0] N
R F o« L)
SIGNETICS N i LY A wm F O D _fi
- S 1
SIEMENS FLHE o
FUITSU aL532 ] :
HITACHI HKOT4L §32 P4 HKO1432 OPO;
MITSUBISHI TN -

-
rEc T4L 532 C(_qi ]
TOSHIBA T j y

Electrical Charscteristics SN54LS32/SN74LS32
absolute mazimum ratings over opersting tfree-asir tempsrature range
Swoly ronsgs. VOO ™ Opersirg Wor-on TshsaLs 8T 1 5T ‘Sehematics(each Ilu) .
Irout_vailage [ temourature 8nge [ snracs oc W WC
S0 waowsire range ~45C 10 150C
it i 1o 1000
SNS4ls3z SN74LS32
[T oM WAK | WN wou__ wax | VT
Sugpty voitage. VOO 9 ] 3.8 an s L X3 v
Mg outout ouTenl. 10N =400 — 400 Py
Low-evel outdul Gurrsat, 10y 4 3 »a
Cowrsting froe-ae temorraive. ¥4 ~-5% 125 . " T
electrical characteristics over recommended operating 2
free-sir temperature range
PARAMETER TEST CONDITIONS 1 MIN TYP § MAX {UNIT | © v' *
YiH High-evel mput voltage 2 v
Vi, Low-level mnput voitage 0.8 v 2ORCUIT
Vi input clamp voitage Ve ™MIN, = —|3mA =15} Vv
v MIN, - .
Vow  Hign-evel output. voitage |:,?-M e Vin=2v. 21 34 v
Voo=MIN, Vi =V
VoL Low-evel autput voitage 'och' P St 0.28 04| v
input current at .
1 = - .
! maximum nout  vohage Voe=MAX, Vim=1v 0.t |- ma
LIT") Hign-isvel nput current Vog=MAX, L V=21V 0 | sA
TR Low-evel input current Vog=MAX, Vi =04V -% | mA
- {ssLs Famiy} =20 ¥ Voo
los Srort-crouit ouut current ¢ :CC MAX I7lLSFllmlv £~ — o0 m4
locH _ Suoply current Veg=MAX Total, outputs hugh 3.0 6.2 mA
Icer  Supply current Toial, outputs low 4.5 9.8 | mA
Average pergate *
1 Suopl voo=5v A
cc, voply owrsat ce=$ (50%6 Auly cycle} b "
. Propagation delay time, ‘
PLH  w-to-ugn-avel' output Veg= V.  Tam2sC., 1 22| o A
Prooagation delay time, Cy=15pF, AL =20 -
PHL high-to-fow=evel outlput " 2 as "we
' Pin Asgignment (Top View)
(D U1 .
A 7¢
Vie 48 & 4 38 A Y
14 13} Ji21 Ju] Jio} (9] j8 ¢
T I 8 Fal
Py
1 2 34 5 6 7
A 18 1Y 2a 28 27 GRO
LEXX CIACUITY
positive logic: Resistor values shown are nomindl and n ohms
Y=A+B

TFor conditons shown as MIN o MAX, use the sopropriate valus
AN 1ypical valves are 8t Yoo =5V, Ta=25C.
*Not more than one outbut Should be shoried 31 & time,

operating
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Dual 2-Line-to-4-Line Decoder./Demultiplexer

159

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-FPower TTL
. Package Package Package . Package . Package
. Davice Type Device Type Device Type Davice Type Device Type
{ YPercTPIMICH cIP|M[cF %}PMCF el QBTG c]pmlcH
R SNS45139 34 w3 j SNS4LS 19 ) W] ]
l SN74513% SN SNTALS 133 1 DN R
- P it 1oG] . FESAS I, AT ) (I
FAIRCHLD e & 4|0 FCIRS108/ RSN D Q) .
| - . R
MOTOROLA - ! ; TSNS T
[ OMS4LS 139 [
-NS.C. DM74S 133 T | | oNnasiag o
¥
1
PHLIPS NT4S13% ) . N74LS 139 O
$545139 Filgi.  wyf |
SIGNETICS N745138 Feigp Wi i N74LS 139 X
N N >
SIEMENS 1
N
¥ T -
3 "
FUITSU 745138 MO :
5 HTACH T HOT4LS 139 PO
i |
' MTSUBISH MIALS 199 . P Q)
« NEC 5 H 74U 5139 cq
amb
Electrical Characteristics SN54LS|139/SN74LS1 39 Pin Assignment (Top View)
absolute maximum ratings over operating @
free-air temperature range SELECT DATA OUTPUTS
- - ENABLE _A__
_S.ooly voiage, Vg v o wee-aw | SESuST —s8Co0 125°C Vee 26 “7A B 1v0 v zvz zvat
it voitaae * v temosrature range | swracs 0°C 1o 76°C l u”ls“ |4| Ila” 12“ H” 1o| | 9 l
Starage temperature fange —-65°Clo 150°C If T T 1 T 1 ]
recommended opering conditions L A 8 YO ¥iI v'z’
SNSALS 138 SNILSIY |
MIN NOM MAX [ MiN  NOM MAX
$.oply vohage Vep ¢.5 S  55(¢.75% $ 5.285| v . "
Hon-level outpul curzent, lny 400 400 A
Loasievel outpul curtent. gL 4 $ | ma 1]
“Oserat- - = g 11} 2 <«{|s* s
Ozeratng free-ar temperatwre, Ta 55 125 0 10 C 3
0
electrical characteristics over recommended oparsting ENA':L: o AN T DY
free-air temperaturs range ° SELECT DATA QUTPUTS
—
PARAMETER o TEST CONDITIONSY [MIN TYP$ MAX | UNIT positive logic: see function table
| Vg 1 yr -level nput vollage 2 v . . .,
Low=evel nput vohage 08| v Function Table
input clamp voliage . Vg =MIN, = - 18mA 1.5 v 'S ’
Mgherevet sutoul voit VEC=MIN. V=2V, [ Seus| 2.5 3.4 130 'LS139
3H Higneiever outout voitage Vi =0.8v 1= = 1mal S0 | 77 34 Y (EACH DECODER./DEMTIPL EXER)
VCC=MIN, V=2V, ) INPUTS
Y Lowserel output voliage 035 05| Vv
o Y =0.BV. lo = 8ma : - > ENABLE [SELECT]  OUTRVTS
|.-pu‘l c\:nenl at maximum VeemMAX., V=1V - 0.1} ma (] B A [YoYL Y2VY3
— nput voitage H X X|H H H H
Y Hignigvet nidul cursent Veoo=Max, vi=2.1v 201 ,a L L L L H H H
! Low-ievel atpul current Vo= Max,  vi=0.5v 04| mA L L HJ/H L H H
as Short circuit _Oulput current o | Vi = MAX, - 20 ~100| mA L H L H H L H
=MAX, ; )
cC S.voty current vee X.0utputs enavied g 6 v L H H|H H H L .
i H=hgh level, L «lowlevel, X = arelevant
":hn—‘ from Binary select 2 L} 2% ns
e vee=5V. . 22 1 . Di
'oun | © Ary outour Ta=25C. levels TN Functional Block Diagram .
oy C > 150F. of 3 23 38 * .o
'Oy H | trom Enavle R =2x: o2lay 6 24 T . !
Suy_] 19 Any outout 2 TETa enasLe 16— : 9.
[CR
w :D_' v?
SELECT “_'w Pag .
NPUTS D (A4 34
hd . ‘DATA
"y z'nrOUYFUTS
zmuuc"'—’k{},— n
- { IR
=y
seueer J™ " {>—f o
] .
weuTs ), o [: ) ? u}
*S139°LS139 DECODER/DEMUTNPLEXER®
1F o conaiions snown a3 MIN of MAX, use the aopropriate vake under operaing tor ihe device type,

120 1y0icar vaies are a1 Vo T SV, Ta=28C.

SNul more 1nan OulDUl snould e sharled at 3 Time

"PL M E P00 100 delay Lime, ow-la-hghievel Oulput] P K+ DrO0AGEON delay lume. Righ-td-low-ve) Oulpul.

‘oo,
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54154 /74154

4-Line to- 16-Line Decoder /Demultiplexer

i g’ Y ———
Schottky TLL- & High~Spees #¥L Low- Power Schottky TTL Standard TTL Low- Power TTL
Package . 1" ¢, cage . Package 5 Package P ackage
- |Device Type Device Type ; ~*:* Device Type Device Type Device Type ™~
C{P|MCF| 5 j# M|CF] C| P |MICF| P|M|CF CIPMCF
T SNSAISA J @) (o ] 4@
.1 SNTAIS4 3 OIND SNTAL ISR J D|ND
LY
FAIRCHILD FCIATSA D | O
MOTOROLA I ) =3
N.S.C DMS54LS 154 T DMS4 iS4 J D) iF O] DMmsaL 1544 o@OIND]  |F
e . OMT4LS 154 [l OMI4is4 JOIND] _FO DMI4LIS4A DOIND)
PHILIPS NISLSI54 T NIAIS4
S54154 FOINOD 1]
SIGNETICS e =
| . : .
SIEMENS FLYI4 [©)
FUJITSU g -
HITACHI HDM4L S 154 A HD74154 / HO25%0 | @@
MITSUBISHI e 55
NEC LPB2ISA )
TOSHIBA
Electrical Characteristics SN54154 /SN74154 A
e Sh Function Table
absolute maximum ratings over operating free-air temperature range 154, 'LIS4 :
Supply veltage, VGG TV | Oporating free-sir SNSA"| —55%C 10 125C it . muTe
Input_vollage | 5.5V | tempersiure range SNT4" 0T 10 70C Giez[oC®A|O1 234867808 101112031413
1 o ~65 1%0¢C O Ut L L H K HHHHKENNNHHHNNN
Sicrage lemperaiip A% ka0 L. LLL N H LN HHHHHRHANRGBHNN
recommended operating conditions L B A T T T L
Lt LLHN M H KL HHNNMMHHHRNNNN
SN54 184 SN74154 uNT Lt LNl HOHHHLMHHHKSHWNHNNH
L L LML HOH M A KL HHNNHNNNNN
MIN. NOMMAX [MIN\ _NOM MAX CL U MBL] WM RN HLHNHRNENHHNS
Supply voltage. VoG 45 § 55478 § 525) V CL o mmn !l mow e ML W HE N
NSE'““W‘WC"'""'-'W - 800 —-B00 | nA L L L LU HoMt M W WM HHLHNKHKRREHHA
Lu\--lovdwlpulcmvemloL- 16 16| mA > - X WA Y A ' Gl o
- LL HL ML H M HMMHHNHKHKLKNNNEN
Gperating free-air temparature, Ta -85 125{ 0 V) T €T HLHN MW MUHHHHHNAHLNRHLNHAS
electrical characteristics over recommended operating i 2l TR R B B I
free- air temperature range L [ MM WL KNS «'? HHHNHAHENLN
L W KN M HHHHHNKNHNEHN R HKEHHERL
PARMETER * TEST CONDITIONS T MIN TYP3 MAX {UNIT L n g Ly MM MMM KHHNNNKNKHNHK
Vi High-=level input voitage 2 v LS x x x % RH K H W HMNNHNHHNHNHRNH
Vi Lav-l-vdmpulvoll-g" . 0.8 Y] H M X X xx WM H M NHHENEHNHNHKNNSH
vy Input clamp voltage Vo =MIN, 1j=—12mA -1.5| Vv Moo hgh lewet, Lnlow tovel X weelovant
Veo=MIN, V=2V, - o .
VO  Migh-level output voltage vf:-o.lv, lol:-—wouA 24 4 v Functional Block Diagram
VeC=MIN, Vip=2v, O
v - vol 4
oL Low-level oulput voltage Vi =0.8V. 1o = i6mA 0.2 0. v L 0
2
" nput cu:unl at maximums VcchAx. v =8, sv i mg — A ty
input_vollage YA 3
Ty . High-level inpul Curseat Voo =MAX, Vi=24V | ua AL o 1 : 2
1) Eow-level input current Voo =MAX, Vi=0.4V ~)61 mA G212 1 uy
SNSA® | --20 -85 =
108 Sho.'l'cncul output cilent & Veog =MAX, TS = mA » ®,
| Sorel ) Voc =MAX Set Y A——‘D—-ﬁ};
i
cc  Supely cune See Note SNIC e —D‘(‘“’"
Mrom A, 8, C, or D irputs 22 8 [h]
'PLH througn 3 levels of logc u ol B wPuT ﬁa D I D 5 ¢
trom A, B, C, or O wputs veoe=5v. 3a=25T — L,
1P 22 33| ns )

HL | yhrough 3 levels of lopc. GL=I50F, Ry =400Q . il (3 , ——
1PLH from erther strobe input 20 30 ns T —1 [} -
1PML from eithes 3trobe nput 1] 27 ns (1o R

Pin Assignment (Top View) ow s
~PUTS ouTAUTS L o 10f
vee | 03y
@ 24433 21p{20| mm_{v?}.{u L "
[TIIITITTL
A B C D o G 13 e 13 N2 ﬂ!)”
. ! rqe " R oy
e
I s 2 ) 45 & <V & 9 10 .
‘[ i Iy s an,d
s =
NASNAR) ==at
] !-}hu LA T
pon gy — ¢wo 154, "L1S4 4-UNE-TO- IS-EINE DEQOOER/DEMULT!PLEXER
posiime togic  es funchion 1abis NOTE: ICG 8 ineaswed with alt weputs grounded and all outpuls coen

? For condiions shown a3 MIN or MAX, use the appropriate value

" lor the ds type.

3 AN types) values are 8t Voo=SV, T4=23C.
® Not more than one output shoukd ba zhorted sl a Time

® \py 1 = propagation geay ¢

fow- 10+ Mugh-level output

1PH| ™ propaganon gelay \me rgh- o~ tow-lavel output

d undes



e

812 .
k4
64373 /74373  Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL ) i
Package X Package X Packsge . Package . Packag, i
. De T Device T
D"'“Typ.cPMG‘D"'“TYP.CPMG'D"'“TMCP[MCF vice mCPMG’ mcﬁ;ug- ;
SNISIT) Q) SNSLSIT3 10 S
TL SNT4SIN S OING, SNIaLSIT JOINT: - "': §
FAIRCHILD N }
- .
MOTOROLA — !
3
NS.C n :‘
PHILIPS = i
SIGNETICS T
SIEMENS
FUJTSU i
v i
HITACH - .
MITSUBISH!
NEC _ .
TOSHIBA -
Electrical Cnaracteristics SNS54LS373/SN74LS373. Pin Assignments (Top View) .
sbsolute maximum ratings over operating’ free-sir tempersture range
Susply vohage, Voo IV | Operatwg tree-an LSNSILS =85T 1o 125T N S St S Sy SeutIe eoaonum 14
nout vortege - ™ range . [sNLs 0T w_70v sinjjelinjwjujjuljojnin e enamuN
Storage emperature range —&5T 10 150T @— b?—ra -

recommend cperating conditions

ot [ ] n
CONTROL ] *
SNS4LS373 SN74LS3T3 [ 2 o
MIN  NOM MAX | MIN NOM MAX ‘ IS » [y [y
Supoty voltage, Voo ] ¢85 5 sslam s 5.25] 'V T T e e [ ¢ M
Mg vel autput current, ‘o -1 =261 ma v B B B BB R e . =
Hphrisve) oulpul velnge,” Vop 5.5 581 v \YY
2 | Clock enatie bt | 18 [ SNSALS IS U)) | [\SNIALESTI U, N} Tasmaaatu taTEEs
Pulse woth, 1y [ Ciock anstie g |15 m as SNS4S373 (J) SN748373 (4, N}
St woe, wYTUR 0l 04 s
Ho tunes. 104 0l ns . o
Operatng troe-en Sermperatwe. Ty -85 125 [] LR TRANSPARENT LATCHES
electrical characteristics over recommended operating free-air .
temperature range (uniess otherwise noted) i v
PARAMETER TEST CONDITIONSS |MIN TYP$ MAX | UNIT At i
Ving Hign-level snput voltage 2 v
Vi Low-vel et volisge 0.0; v i ' 5 p
Vix Inpul clamp voliage o VOC™MN, hi=—I8mA -1.8] Vv z
"N - g 2
Vou  Mpirlevet aviout vohage VCCMIN. Vip=2v., 24 v g 1o .
Vi1 =Vp max, Iny=MAX ey
Voo =MN, »n o |
VoL  Low-level oulpui vohiape Vin=tv, 1oL =24ma 0.35 0.5, Vv g &
Vit =V mas — =
Ot-state outnrt current, Voo =MAX, Viu=2V,
tozn hagn-wevel vollage apphisd vo=2.7/ .m .ﬁ‘ .
) Oft-siate output cuvent, Vo ~MAX, Vig=2v. A LLINPON
ozZL Jow-level voltage appied Vo=o.4v * ™ -
— - oL B L
1 'wiwm' a Yoo=MAX, Vy=7V 9.1 ) ma . @
Marmum nput vortage . *—9 19)
by High-levs! wmput ourrent Vec=MAX. V=7V 20| wa *°
M Low-ievel rput ourrent Vee =MAX V=tV -0.4] ma 13 m
t0s  Short-twount output curent § | YCC =MAX -3 ~130| ma ds s
Voo =MAX, - 5 2 50
e Suoply cument Output control a1 L5V 'LlsJ7. a4 e o
e - - ° <
switching characteristics, Voo =5V, Tao=2"" ¢—dz s .
FROM T 70 L ©
PARAMETER { - " 4 TYP MA T
ETER | ium ¢ )| TEST conormions I P Max !uu ot =
T —t - e 9
tmar i . . e 4 a e
T >
::L" Daa Am O :: el — o
My, H
a85F, R . ¥
15) Cxor o OL =d5F. By =te12 2 30 L D
Any O Ser Notes 2 and 3 as *
[ enante 18 0 L g 1 o
P2 Output Any O %5 28 s L
P2) Control  + 4 25 3% !.‘:H%J
F. . [}
PR7 Outant I any © % l%p R =662 2 Fad s .
15y 2 Convror | See Note I [ 28  eaanl
TFor onduons shown as MIN & MAX, use the valoe ted undet NOTES: 2. Mawmum clock frequency is tesie¢ with all outpuls loaded.

©peraling oonditions’

3 Al typear velues are 8t Voo =5V, To=25T.

§Not more than one Oulpul 3hould De Bhoried 81 & trme 8nd duralon Of the shorl Cwcurt should
00t exceed one second

3. See ked crcunts and wavetorms on page 3-10,
fmax ®menmum clock trequency
1P M ™ propagston delsy time, fow-to-high-level output
Py ®pronagetion geizy time, high-to-ow-leve! output
1P ZH ™ OuTpul enable time 1o Mugh devel
1PZL = 0utpul enabdie time 10 low fevel
P2 Boutpul disadle Lme from Mmpn leve!
IpL 2 ®oulpul O:stble trme trom low level




TYPE TILBI

N-P-N PLANAR SILICOK PHUTOTRANSISTOR

electrical characteristics at 25° C {ree-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
V(ERICBO Coltecior-Base Breakdown Voltage Ic = 100 pA, Ig =0, Ee=0 50 v
VigricEQ Cotlecior-Emirter Breakdown Voltage Ic = 100 pA, ig=0, e=0 30 .
Vigritgo Emimer-Base Breakdown Volispe {g = 100 pA, lc=0. €e=0 7 \Y%
Vigrieco Emitter-Coltector Breakdown Voltsge | Ig = 100 KA, ig=0, Ee=0 7 v
Vee =10V, Ig=0, Ee=0 6.1
o Dark Current Phototransistor Operation | Vcg = 10‘V, ig=0, Ee=0, 20 uA
Ta* 100°C
Photodiode Operation Veg=10V, lg =0, Ee=0 0.01} A
Phototransistor Operation Vee = 5V. NS e S mWIcm"’ 5 22 mA
h Light Current See gy 2
- - Vep = 01050V, 1g = 0, Ee = 20 mW/cm?2, .
Photodiode Operation 170 HA
See Note 2 -
hEE. Static Forward Current Transfer Ratio Ve =5V, ic=1mA, Eo=0 ) 200
VCE(sar) Collector-Emitter Saturation Voltage et 22 fe=0. Ee = 20QNm? 0.2 \'
y k See Note 2

NOTE 2: Irradiance (Eglis the radisnt power per unit ares incident-upon s surface. For these messurements the source is an unfiitered tungsten

tinasr-tilament lamp opersting st 8 color tempaersture of 2870 K.

-switching characteristics at 25°C free-air temperature

PARAMETER TEST CbNDITIONS TYPICAL UNIT
ty Rise Time - [ Vee=5V, Iy =800pA, R =1000, 8
Ph y
% Foll Time ototransistor OPerstion | ¢ st Circuit A-of Figure 1 6 b
t Rise Ti Vee=0ws50V, | A, Ry =10090,
L L Atme Photodiode Operation- cc ‘_: . L =‘50 It L 0 350 ns
ty Fall Timne - A See Test Circuit B of Figure 1 500
!
PARAMETER MEASUREMENT INFORMATION «
See Notp o
See Note a ~ \ \ -~
W =
I
| |
QUTPUT
ouTPUT | |
+ J—O (See Note b) | 1 “(See Note b}
Plundi - <
Tty ‘ERL'"”“ 10% l l 10% Vec=01050VE R <1000
1 | Al
= 1, ——to—n] l‘-—’l— y

TEST CIRCUIT A
PHOTOTRANSISTOR OPERATION

NOTES:
irrsdiztion 15 adjusted for specified | .

b. Outpu: weveform is moritorec o an oscilioscope with the following charecteristics: 1, € 25 ns, Rjn 1 MO, C;p, < 20~pF

VOLTAGE WAVEFORM

a. tnputr » »3.ence is supplied by a Pulsed gallium srsenide infrared- emitter with rise and tall times fess than 50 ns. Incident

TEST CIRCUIT B
PHOTODIODE OPERATION.

{
i



TYPE TIL81

N-P-N PLANAR SILICON PHOTOTRANSISTOR

BULLETIN NO. DL-S 11688, MARCH 1972—-REVISED MARCH 1876

mechanical data

¢ Recommended for Application in Character Recognition,
Tape and Card Readers, Velocity Indicators, and Encoders

e Spectrally and Mechanically Matched with TIL31 IR Emitter

e Glass:to-Metal-Sea! Header

e Base Contact Externally Available
e Saturation Level Directly Compatible with Most TTL/DTL

The device is in 2 hermetically sealed package with glass window. The outline of the TIL81 is similar to TO-18 except,
for the window. All TO-18 registration notes also apply to this outline

vasy 0 01P; ¢
% |
spuer0 Beans Lo b
e 254 10 w00 D12
R ~om b 3-COLLECTOR
nax
k! o
am
e o =}
o
4 Foo 122t Das,
- I won
e o L -lu7w| e )
v
wNoOon
Bae o

117 0.
610,05

THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE

NOTES:

a. All linear dimensions are in milli-
meters anc parenthetically in
inches,

b, “The window is Corning 7052
plass or equivelent.

c. Window dimensions sre;

Minimum diameter . . 3,2 (0.125)
Maximum extension trom
topofcase....... 1,78 (0.070}

sbsolute maximum ratings at 25°C free-air temperature {unless otherwise noted)

Collector-Base Voltage y - - RV
Coliector-Emitter Voltage

Emitter-Base Voltage

Emitter-Collector Vottage

Continuous Coliector Current

Continuous Device Dissipation at (or below) 25 C Free Aur Temperature (See Nd‘te ‘l) e

Operating Free-

Air Temperature Range

Storage Temperature Range .
Lead Temperature 1,6 mm (1/16 Inch) from Case for 10 Seconds

NOTE 1:

Derate linearty 10 125°C free-sir temperature at the rate of 2.5 mw/C.

|
I

50 V

3V

7V

7V

50 ma

250 mW

" 68°C 10 125°C
—65°C 1o 150°C
240°C

!
3
l



TYPES TiL31, TIL33, TiL34 5
P-N GALLIUM ARSENIDE INFRARED-EMITTING DiODES :

- TYPICAL CHARACTERISTICS :

RELATIVE SPECTRAL.CHARACTERISTICS M

R iH £ Outour of Tungsten
T - Source 21 2870 K ]

oe ( / 7 . Qu1put of \
/ AN\ T \

—)

Relative Snectral Racponse ar Output

or TIL
] Response of
/ Silicon
p.2 - Pnototransistors ~
g
o = /
0.3 04 0.5 0.6 0.7 08 0.9 1.0 1.1 1.
A-Wavelengih—um
“
FIGURE 1 !
,
RELATIVE POWER OUTPUY RELATIVE POWE R OUTPUY CMANGE INWAVELENGTH AT PEAK EMISSIO
A “ s
CASE TEMPERATURE FORWARD CURRENT 'f CASE TEMPERATURE
. i T 0 & ox0
= = — T ~ i = conswang
YRS Wi A Vi 7 Evce e i 1
\ \\lr"so'nk "‘Sﬂlho(tl }";” i/V'“” & o200
- o] ] il n e -
“E c? tF s 100mAT 5 p I g'”i V4 HH _E Soe P
I oa : 3 T HEan T £
& — 6 { ;m] /3 I ! _ﬁ_" [3
E I s < S0ma i i il (] £
£ '\ i & o3 e — 4
g 01 3 A aylery T z 1 !
3 00 s 3 T 7 IEISIH C -
3 Fr20mA: s 04 -7 i £ WS
¢ oo N P o I £
002 % LT o $00
X T H
oo 7 4 o1 AN RERHH i 1 2 Lang
-0 -7 0 2% B 7 00 ) @ e 0 1000 e B
Te=Cose-Temperature—"C - {f~Forwsnd Cument—ma T¢~Corw Tempernure-7¢
FIGURE 2 FIGURE 3 FIGURE 4
TILN, TILM Ty
AELATIVE RADIANT INTENSITY NTENSITY
v Ao £ rRRalyelpSoTNT Tens FORWARD CONDUCTION CHARACTERISTICE
ANGULAR DISPLACEMENT ANGULAR DISPLACEMENT. 100 .
12 12
,v | wE T YT
Te. 7%
10 0. & SL- e I
s N s TN L N
£ o2 : £ ooe L ¥ /117
3 =z £ f} z [ +
£ H : ! If Vi
S oe 3 £ 06— S g s 7 -
£ ) i e ! s § / p—Tc e —ar'c
z 0
[ [+ '
!l R Y T T
& | / [ - i / P \ £ / — s
02 L - 02 4 4 N \
J/ T T : 7 ] 10 AL
i J I 1 | o T
oL 1 ° I 0 . ]
AL L N TR 20 B .4 0 a0 B0 420 08 & 12 13 14 15 1 1)
P—Anguta: Deplace mens b—-Anguiar Dunincement % ¢=Forwad Vohagp-\
FIGURE 5 FIGURE 6 FIGURE 7

NOTE 2: This paramever must be measured using pulse techniques. 1w = 0.04 ms, duty cvcle € 10%,

3Nonrulizea tooutpur a1 lg = 10 mA, Te= 2s5¢ c.



INTERSIL

FEATURES
+ Guaranteed zero reading for 0 volts input on all

scales.
+ True polarity at zero for precise null detection.
« 1 pA typical input current.
o True differential input and reference. -
« Direct display drive - no éxternal components
required. — LCD ICL7106
— LED ICL7107
» Low nolise - less than 15uV p-p.
+ On-chip clock and reference.
« Low power disslpation - typically less than 10mW.
» No additional active circults required.
¢ Evalustion Kit available.

ICL7106/7107
32 Digit Single Chip‘
A/D Conve_rter

GENERAL DESCRIPTION

The intersil ICL7106 and 7107 are high performance, low
power 3-1/2 digit A/D converters containing all the neces-
sary active deyices on a single CMOS I.C. Included are
seven-segment decoders, display drivers, reference, and a
clock. The 7106 is designed to interface with a liquid crystal
display (LCD} and intludes a backplane drive; the 7107 will
directly drive an instrument-size light emitting diode (LED)
display. -

The 7106 and 7107 brmg together an unprecedented
combination of high accuracy, versatility, and true economy.
High accuracy like auto-zero to less than 104V, zero drift of
less than 1x4V/° C, input bias current of 10 pA max., and roil-
overerror of less than one count. The versatility of true differ-
ential input and reference is useful in all systems, but gives
the designer an uncommon advantage when measuring load

cells, strain gauges and other bridge-type transducers. And
finally the true economy of single power supply operation
{7106), enabling a high performance panel meter to be built
with the addition of only 7 passive components and a display.

LV

HHEE

INTERSIL 7106 !

MHEANFAIEEE |-

? EEEERET

INTERSIL 7107

lIl IHHHlll-lHHHHIIHHI‘IHHPF!ﬁ Bl

ICL7106 with Liquid Crysta! Display

1ICL7107 with LED Display

ORDERING INFORMATION PIN CONFlGURATION (Outline dwgs DL, JL, PL) |
m L: g:g; !
~1eg 0sC3 ;
Part Packaoe Temp. Range Order Part # g j 0g pW
7106 40 pin ceramicDIP | 0°Cto +70°C | 1CL7106CDL gl = ) REFLO
7106 40 pin plastic DIP 0°Cto +70°C | ICL7106CPL figds o wen nhcae
7105 40 pin CERDIP 0°Cto 4+70°C | ICL7108CJL 2. Jpcommon
7107 40 pin CERDIP 0°Cto +70°C ICL7107CJL § 1= L2l FL SITYE
7107 40 pin ceramic DIP 0°Cto +70°C |ICL7107CDL gl agn aBaz,
7107 40 pin plastic DIP 0°Cto +70°C ICL7107CPL I Y= 1; :: :’m
1
7106 Kit- | Evaluation kits contain IC, display, circuit | ICL7106EVIKIt '§' 235 " 2510 G; (TENS)
7107 Kit | board, passive components and hardware. | ICL7T107EW/Kit < SE b aBS g
See page 10. (1000) ABaC}19 TGl E
- sorllze 1P ewonp
— el {MINUS) {7106) (7107)




ICL7106/ICL7107
ABSOLUTE MAXIMUM RATINGS

Supply Voltage (V+) Power Dissipation (ICL7106 Note 2; ICL7107 Note fjis—
- ICL7106........ dereneans et .. 18V Cetamic Package ..............couvunn.. - ]m‘“".‘
107 B {17 AR + 6V PlasticPackage ................ccovnvnn...
Supply Voltage (V™) Operating Temperature ................. 0°Cto +0%
107 1 T 15v Storage Temperature .. ... e -65°Cto 4180y
ICL7107 .. .ee ..., R, e reeeeece e -9V Lead Temperature (Soldering, 60 sec) ........... . ‘am
Analog Input Voltage (either input) (Note 1) ... ... V+tov- -
Reference Input-Voltage (elther input) ......... V*toV*
Ciock Input ’
ICL7106 ........... eetinesanan Cereanas TesttoV*
CL7107 ..., eeeeeeene iveee... GndtoVH

Swesses above those listed under Absolute Maximum Ratings may cause permanentdamage 1o the device. These are stress ratings or;ly.and fumcsional W'flﬁ"uii -
the device at these or any other conditions sbove those indicated in the operational sections of the specifications is not implied. Exposure too absolute Maximy,
rating conditions for extended periods maey affect device reliability. - e

. [
Nots 1: Input voltages may exceed the supply voltages provided the input current is limited to = 100,A.
Note 2: Dissipation rating assumes device s mounted with all leads soldered to printed circuit board.

ELECTRICAL CHARACTERISTICS (Note 3) '
CHARACTERISTICS . CONDITIONS “MIN TYP: MAX

Zero Input Reading Vin=00V ~0000 | 0000 | +00D.0 | Digital F. carg |

) Full-Scale = 200.0mV 2

Ratiometric Reading VIN = VRer 999 999/1000 1000 | Digital F- 5 |
VRer = 100mV : i

Rollover Error (Difference in ¥ -Vin = +VIN = 200.0mV -1 +.2 +1 Toonls -
reading for. equal positive and .-
negative reading near Full Scale)

Linearity (Max. deviation from Full scale = 200mV X -1 +.2 +1 ‘Counts -
best straight line fit) or full scale = 2.000V § . o
Common Mode Rejection Ratio Vem =21V, Vin = 0V. 50 MV ]
(Note 4) Full Scale = 200.0mV . | -
Noise (Pk-Pk value not exceeded VIN =0V 15 uV -
85% of time)’ Full Scale = 200.0mV J . A |
Leakage Current | Input Vin=0 . 1 1 10 PA R
Zero Reading Drift Vin=0 s . 0.2 1 nV/reC
, 0° < Ta<70°C ’ -

Scale Factor Temperature ViN = 199.0mV 1 5 ppm/°C ..
Cosetficient 0° < Ta<70°C e

~ (Ext. Ref. Oppm/°C) -
V+ Supply Current (Does not Vin=0 0.8 1.8 mA .
include LED current for 7107) : A 2
V= Supply Current (7107 only) i 0.6 . 1.8 mA- . T
Analog Common Voltage (With 25k} between Common & 2.4 2.8 3.2 v :
respect to Pos, Supply) Pos. Supply ' 4
Temp. Coeff. of Analog Common 25kN between Common & 80
(With respect to Pos. Supply) Pos. Supply -
7106 ONLY VitoV =9V 4 5 6
Pk-Pk Segment Drive-Voltage,
Pk-Pk Backplane Drive Voltage
(Note 5) i .5
7107 ONLY V' =50V 5 8.0 :
Segment Sinking Current Segment voltage = *+
{Except Pin 19) - -
(Pin 19 only) . ’ 10 16

Note 3: Unless otherwise noted, specifications apply to both the 7106 and 7107 at Ta= 25° C, fcioen = 4BkHz. 7106 is tested in the circuit of
1. 7107 is tested in the circuit of Figure 2.

Note 4: Refer to “Differential Input” discussion below. A

Note S: Back plane drive is in phiase with segment drive for ‘off’ segment, 180° out of phase for ‘on’ segment. Frequency is 20 times conie‘rgb":

rate. Average DC component is less than 50mV. - ~‘-‘5:;_“

. TR



INTERSIL

FEATURES

+ Four decade, presettable up-down counter with
parallel zero detect

« Settable register with contents continuously
compared to counter

¢ Directly drives multiplexed 7 segment common
anode or common cathode LED displays

¢ On-board multiplex scan oscillator

¢ Schmitt trigger on count input

* TTL compatible BCD {/O poni, carry/borrow, equal,
and zero outputs

¢ Display blank control for lower power operation;
quiescent power dissipation < 5mW

* All terminals fully protected against static discharge

¢ Single 5V supply operation

DESCRIPTION

The ICM7217 and ICM7227 are four digit, presenable up/
down counters, each with an onboard presettabje register
continuously compared to the counter. The ICM7217
versions are intended for use in hardwired applications
where thumbwhee! switches are used for loading data, and
simple SPDT switchés are used for chip control. The
ICM7227 versions are for use in processor-based systems,
where presetting and control functions are periormed under
processor control.

These circuits provide multiplexed 7 segment LED display
outputs, with common anode or common cathode con-

JCM7217 Seri
ICH7227 Seri
4 Digit CM
Up/Down Count«
Display Drit

figurations available. Digit and segment Crivers are pro
10 directly drive displays of up to .8” character h
{common anode) &t 8 25% duty cycle. The frequency t
onboard multiplex osciliator may be controlled witha s
capacitor, or the oscillatlor may be allowed to free
Leading zeroes can be blanked. Th: data appearing at
segment snd BCD outputs is latched; the content ¢
counter is transferred into the iatches under externalcc
by means of the Store pin.

The ICM7217/7227 (common anode) and ICM7217A/7
{common cathode)versions are decade counters, provic
maximum count of 9999, while the ICM7217B, 7
(common anode) and 1ICM7217C/7227C {common cat
are intended for timing purposes, providing a maxi
count of 5959.

These circuits provide 3 main-outputs: a CARRY/BOR
output, which alfows for ditect cascading of counts
ZERO output, which indicates when the count is zero, a
EQUAL output, which indicates when the count is eq:
the value contained inthe register. Datais multiplexedt
from the device by means of a tri-state BCD-1/0 pont
CARRY/BORROW, EQUAL. ZERO outputs, and the
port will each drive one stancard TTL load.

To permit operation in noisy environments and to pri
mulllple triggering with_slowly changing inputs, the ¢
input is provided with a Schmitt trigger.

Input frequency is guaranteed to 2 MHz, although the d
will typically run with fin as high as 5 MHz. Counting
comparing tEQUAL output: will typically run 750 kHz ¢«
mum.

PIN CONFIGURATIONS (OUTLINE DRAWINGS Ji, Pl)
(28] D1
[tY) o2
%) o3
D:
-
DISPLAY CONT,
£TC;
BEG:
GROUND
[24-8
{419
Gy
sz,
34N
#»enynonnow [13 7) o1
ZTEND o2
SUUAT [ 3 ] 0
scovo sl ot
-SED VO 4 - v
scovozalis £ DISPLAY CONT,
SCOVO 1 P="is73d 14
COUNT inPuUT | 8] ©MT2278 149
‘sTone ¢ GROUND
ur/DIWR {10} (14
sc1[1] 444
s e
TRVETIGR =2 L1458
twl f 1243

CARRY/BORROW
ZERD

[ {11238

BCO OB

8CO VO 43

BCD VO 28

8CO VO T8 1MT2I7A

COUNT INPUT CM7217C
SYORE

ur/GOWR

LOAD REGISTER'OFY
LOAD COUNTERA D UFF
SCAN

RS

CARRY/BORROW
ZENT,

EDUAL

SCO VO P

8CD 10 48

B8CD 10 24

aLD vO.13 cmr2274

COUNY NpuT w7227
STORE

P BEWR
scily

L1=3 A

DATA THANSFER

TWE
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ICM7217/7227 L - INTERSHL,

Absolute maximum ratings define stress limitations which if exceeded may permanently damage the device. For continuous operation these
devices must be operated under the conditions defined under “Operating Characteristics.”

OPERATING CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS :
Power Dissipation (common anode/Cerdip) ........covieiiiiinnan.n. 1 W"} Note 1 .
Power Dissipation icommon cathode/Plastic) ..................... 0.5 w | ol Lo
Supply Vollage V' -V™ .. ... oottt 6V ]
input voltage (any terminal) ..................5 .. V* +0.3V,Ground -0.3V - Note 2 -
Operating temperature range ....... et e, --20°C to +85°C }
Storage temperature fange ........ieiiieineei -55°C to +125°C |
!

V™ = 5Y #10%, Ta = 25°C, Test Circuit, Display Diode Drop 1.7V, unless otherwite specified . '
PARAMETER SYMBOL ! ~  CONDITIONS MIN | TYP { MAX { UNITS !
Suppty current - i, Display Off, LC. DC, UP/DN,
(Lowest power mode) (7217 ST, RS, BCD 1/0.Fioating or at V* (Note 3) 350 | 500 yL{
Supply current e, Disptay off (Note 3) 300 { 500 | A
(Lowest power mode) (7227) :
Supply current 1bp Common Anode, Display On. ali “8's" 175 | 200 mA
OPERATING Common Cathode, Display On, all "8's" 85 | 100 mA
-Supply Voltage vt [ 4.5 5 5.5 v .
Digit Driver output foic Common anode, Vout-= vVt 2.2V 175 | 200 "mA
current . ) peak
Segment driver IseG Common anode, Vout = +1.3V- -25 { -40 mh,
output current ~ peak "
Digit Driver loic Common cathode, Vout = +1.3V =75 | -100 RUT
output current " peak
Segment ‘Driver ISEG Common cathode Vout = Vt -2V 10" | 125 mA .
output current . peak
8T, RS, UP/DN input ip Vour = Vvt -2V (See Note 3) ‘5 25 pA
puliup current . 4 :
3 level input impedance | Zin 100 k()
BCD 10 input VeiH ICM7217 common anode (Note 4} 1.3 vV
high volitage 1ICM7217 common cathode (Note 4! 4.1 Vv
ICM7227 with 50pF effective load 3 v
BCD VO input - VeiL ICM7217 common anode (Note 4) 0.8 v
low voltage ICM7217 common cathode (Note 4) 37 v
1CM7227 .with SOpF effective load 1.5 v
BCD /O input IePu ICM7217 common anode Vin = V1 -2V (Note 3) " | 5 25 HA
pullup current 2 - |
BCD /O input IgPD ICM7217 common cathode Vin = +1.3V (Note 3) 5 25 kA
pulldown current
BCD I/0, Carry/borrow | lgon VoH = Vvt -1.5V ) 100 kA
zero, equat outputs
output high current .
BCD VO, Carry/borrow | lgoL VoL =~0.4V -2 mA -
zero, equal outputs . )

{1 output low current . . ) ) N
Count input frequency fin VF =5V % 10%, -20°C <Ta < +70°C 0 2 MHz
(Guaranteed! 5 . .
Count input threshold VIg vt =5y 2 V.
Count input hysteresis VHC vt =5V ] . | os V.

"{ Display scan {as Free-running (SCAN terminal open circuit) 10 1 KHz
oscillator freguency ° - N . z
Operating Temperature | Ta Industrial temperature range ' -20 ’ 85 °C 4
Range =

NOTE 1 These limits refer to the package and wili not be obtained during normal operation.. T

NOTE 2 Due to the SCR structure inherent in the CMOS process used to fabricate these devices, connecting any terminal to a voltage greater
than V™ or less than V™ may cause destructive device tatchup. For this reason it is tecommended that the powersupply to the device be
established before any inputs are applied and that in multiple systems the supply 1o the ICM7217/7227 be turned on first. T

NOTE 3 in the ICM7217 the Up/Down, Store, Reset and the BCD /0 as inputs have pullup devices which consume power when connected lo:
the negative supply. When all these terminals ere connected to the negative supply. w th the aisplay off, the device will consume

. typically 750 yA. The 1CM7227 devices do not have these puliups and thus are not subject 10 this condition. '

NOTE & These vollages are adjusted 10 allow the use of thumbwheel switches for the ICM7217 versions. Note that a positive level is takenas .

logic zero for'ICM7217 common-cathode versions only.



TYPES TIL31, TIL33, TIL34
P-N GALLIUM ARSENIDE INFKARED-EMITTING DIODES

BULLETIN NO. DL-S 12202, NOVEMBER 1974-REVISED MARCH 1976

DESIGNED 7O
)
[ ]

mechanical data

»

EMIT NEAR-INFRARED RADIATION WHEN FORWARD BIASED
Output Spectrally Compatible with Silicon Sensors
Mechanically Compatible with TIL81

Typical Applications Include Card Readers, Encoders, '
Intrusion Alarms, Sector Sensors, Level Indicators,
and Beginning-of-Tape/End-of-Tape Indicators

Each device is in 2 hermetically sedled welded case similar to JEDEC TO-18 with window. The TIL31 and TIL34 have,

convex lenses while that

of the T1L33 is essentially flat. A coin header is used to increase dissipation capability, Al

TO-18 registration notes also apply to this outline. Approximate weight is 0.35 gram. All metal surfaces are gold plated.;

r— r 3 . 5
THE COLLECTOR ISIN'ELECTRICAL CONTACT WITH THE CASE ' g
©.882 10 0%,
:; :.z;; ;Lupsu‘“’___m' " NOTES. .
an 254 10 %0C) DIa a. Al finear dimhensions are in millie
:.::n Bt oad 3-ANQ0E meters anc parenthetically in
inchck @
L] o b, The window iz Corning 7052 [y
age it s E
arcvn Swue J o plass or equivalent, . t
o ] =) 1221008 & Window dimensions are: ™ Lok
' L &z Minimum diametes . . 3,5 (0.14D) |
:: :m o \ L.__..\z,v.lzm ""“_‘"“m! Maximum extension trom 1op
N ) of case
o S <) & %
5/ TIL31 8Ad TIL34, .., 1,02 (0.040}
G NG INTERNAL CONNECTION S5V Ehy TIL33...0.00ue...0,261(0.010)
absolute maximum ratings
Reverse Voltage at 25 °C-Case Tempernure e . AT . o 4y . . .2V
Continuous Forward Current at 25°C Case Temperature (See Note 1} —~, . Ny . . . . 200mA
Operating Case Terhperature Range Y [ ). A e W1 1 RTINS N . —65°C 10 150°C
Storage Temperature Range o W P N . O - —65°C to 150°C
Lead Temperature 1,6 mm (1/16 lnch) from Case for 10 Seconds. . . < & ... ... . 2a0°C
operating characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS e TiL3s TiL3s UNIT
- MIN -TYP MAX | MIN, TYP _MAX |{MIN TYP MAX
Po Radiant Power Output 3.3 6 25 5 1.6 3 mW
A.  Wavelength at Peak Emission 815 940 9751915 940 975|915 940 975| nm
A)  Spectral Bsndwidth Ig = 100mA 50 75 50 75 s0 75 i nm
6}y Half-tntensity Beam Angle 10 80° 10°
Vg Static Forward Voltage 14 175 1.4 178 1.4 175 v
t,  Radiani Pulse Rise Time? IEm = 50 mA, 1, = 245, 600 600 600 s
¢ Radiant Pulse Fail Timed t= 45 kH2 350 350 350

"Reciant intensity is calculsted trom e = PO/2m(1—c0s 0.56)). One sterdian i o=
portion of the surface aves equal to the square of the radius of the sphere. There a*

.olig angte 33 the cenier of & sphere subtendsc by »
1eradizns in 2 cornplete sohere

lnlall'\l puise rise tifme is the Time required for 8 change in radiant intensity trom T0% 10 80% ¢ Y reaa vaiud Tor s step change in current;

tagiant puise {alt time is the time reguired for 8 chanpe in radiant intensity from 90% t¢ 10% of its p32”

NOTE 1: Derste linearly 10 1650°C

31,2 157 a step change in current.

case tempersture si.the rave of 1.6 ma/fc.
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