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MONITOR DISPLAY FOR SECURITY

Decha Ruttanatharn
Wirongroung  Sukying

Sa-nguan Sarauychirawat
Mié; Kanitha Sae tung Advisor

1992

Abstract

Monitor display for security is the systen
that use to control wutility equipment in house or building.
Since variety of equipment in building to be controlled by ON-
OFF action , such as lighting system ; security -system ,
computer system etc. . This project present the study and
experimental of electrical apparatus controlling by personal
computer. This controller consists of the integrated circuit
MT8870 and MK5087 which decode and encode the dual tone

ﬂmultifrequency . This system could be applied for using in

multipurpose.
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3. Steering Circuit
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v
v a v
Undana SansusueItUTLATyLUuA gl

uses
egavga , crt , dos;
const

SW ON: array[0..7] of byte = ($2B,$4B,$27,$17,$47,$8E,$8D,$8B);

SW_OFF: array[0..7] of byte = ($87,$1E,$2E,$4E,$1D,$2D,$4D,$1B);
Column: array[0..2] of byte ="(31,43,56);

ColWidth: array[0..2] of byte = (4,8,8);

var
CurX, CurY,RealY: integer;
c: char;
device: array[0..7] of byte;
deviceBAK: array[0..7] of byte;
deviceCHG: array[0..7] of byte;
relay: array[0..7] of byte;
Topen: array[0..7] of record HH,MM,SS:word;x: booleen;end;
Tclose: array[0..7] of record HH,MM,SS:word;x: boolean;end;
prn_port0, prn_portl: word;

logfile:text;
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function CMPdevice: byte;

var
i = integer;
change:byte;
begin
change := 0; '
for i =0 to 7 do
begin
if device[i] ¢> deviceBAK[i] then
begin
deviceCHG[change] := i;
change := change + 1;
end;
end;
CMPdevice := change;
move(device, deviceBAK, sizeof(device));
end;

function bin(x: byte): string;
var

s : string;
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while length(s) ¢ 8 do

begin
if x and 1=! then s := "1’ +
else s := '0' + s;
X := ¥ shr 1;
end;
bin := s;
end;

procedure printattr(x, y, attr : byte: s:

var
i: byte;
0: word;
begin
0 := (y-1)x160+(x-1)*2;
for i := | to length(s) do
begin
mem[ $B800: o] := byte(s[i]);
mem[$B800: o+l1] := attr;
0 := 0 + 2
end;
end;
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procedure attr(x, y, L, attr: byte);

var
i : byte;
o : word;
begin
0 := (y-1)x160+(x-1)*2;
for i := 1 to L do
begin
mem[ $B800: o+l1] := attr;
0 := 0 + 2;
end;
end;

procedure print(x, y: byte; s: string);

var
i: byte;
0: word;
begin
0 := (y-1)x160+(x-1)*2;
for i := 1 to length(s) do
begin
mem{ $B800: .0] := byte(s[i]);:
0 := 0 + 2
end;
end;
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procedure printthai(x, y: byte; s:string);

var
i : byte;
o : word;
begin
0 := (y-1)x160+(x-1)%2;
for i := 1 to length(s) do
begin
case byte(s[i]) of
0..214,229: begin
mem[ $B800: o] := byte(s[i]);
0 (=0 + 2;
end;
é15, 216+ mem[$B800: 0+158] := byte(s[i]);
217..228,230..255: mem[$B800: 0-162] := byte(s[i]);
end; ‘
end;

procedure blank(x, y, w, 1: integer; attr:byte);
var
i,j: integer;

0,00: word;

begin
o := (x-1) shl 1 + (y-1)x160;
00 := 0;
for i := x to xt+w-1 do
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begin

mem[ $B800:0] = 32;
mem[ $B800:0+1] := attr;

0 := 0+ 2;

end;

0 := 00;

for j := y+1 to Y+1-1 do

begin

end;

funct

var

begin

end;

0 := 0 + 160;

move (mem[ $B800:00] ,mem[$B800: o], w shl

end;

ion cvtTime(HH,MM,SS: word): strihg;

sl ,s2 ,s3 ,s4 : string[8];

s:string;

str (HH:0, sl1); while length(sl) < 2 do sl

str (MM:0, s2); while length(s2) ¢ 2 do s2 :

str (SS:0, s3); while length(s3) ¢ 2 do s3 :

1 )

s =8l + ":" + 82 +

+ 83;

cvtTime := s;
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produre init;
type
fonttype = arraay[0..255, 0..31] of byte;
var
regs: registers;
i: integer;
f: file of fonttype;
begin
regs.ax := $3;
intr($10, regs); /

regs.ax := $1003;

regs.bl $100;
intr($10,regs); {Toggle intensity bit}
assign(f, 'SYSTEML.FNT');
{$1-}
reset(f);
if IOresult = 0 then
begin
read(f,font);
close(f);
write char_gen(seg(font),ofs(font),0,256);
endelse begin writeln('SYSTEM ERROR (FILE NOT
FOUND:SYSTEM!1.FNT)’);halt;end;
{$1+}

mem[$40:$08];

prn_port0Q :

prn_portl := prn_portQ + 1;

for i :=0 to 7 do
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begin
port{prn_port0] := SW ON[i];
relay[i] := 0;

device[i] := 1;

deviceBAK[i] := device[i];
deviceCHG[i] := O;

Topen[i].HH :

n
(@

Topen[i].MM :

1]
o

Topen[i].SS := O;
Topen[i].X := false;
Tclose[i].HH := O;
Tclose[i].MM := O;
Tclose[i].SS := 0;

Tclose[i].X := false;

end;

CurY := 1;
CurX := 0;
RealY := 0;
c := #1;

textattr := lightcyan shl 4 + blue;

blank(1, 1, 80, 25 , lightcyan shl 4 + blue);
blank(1, 1, 80, 1, white shl 4 + blue);
blank(l, 2, 80, 1, blue shl 4 + white);
blank(l, 25, 80, 1, red shl 4 + yellow);

print(31+3, 1, 'KMIT'L'S PROJECT');
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end;

print(30+3, 2, 'RELAY CONTROLLER');
printattr(4, 25, white shl 4 +red, #$0A);
print(6, 25, 'EDIT');

printattr(67, 25, white shl 4 + red #$09);
print(69, 25, 'SHUT DOWN');

[4 4 [
printthai(15, 5,'dawzguUnin &0 UETLAU 17311 0n

-~

(4

for i := 1 to 8 do
print(6, i shl 1 + 5, "('+chr(i+d8)+')");

gotoxy(80,24);

(781’ ) ;

procedure adjTime(x,y : integer; var v: word ;max:word;

var

var state:boolean);

s: string[2]);
finish:boolean;
vv: integer;

HH,MM, SS,MS:word;

begin

finish := false;
state := true;

VW o= V3
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repeat
str(vv: 2,s);
if s[1] ="' ' then s[1] := '0";
print(x, v , s);
repeat
gettime(HH,MM,SS,MS);
print(70 ,2 ,#$0C+cvtTime(HH,MM,SS)+#$0B);
_until keypreséed;
¢ := readkey;

if ¢ = #0 then

begin

¢ := readkey;

case c of
#80: begin
vv = vV o+ 1
if vv > max then vv := 0;
end;
#72: begin
v o= vv - 1;
if v < 0 then vv := max;
end;
end;

if ¢ in [#77, #75] then finish := true;
if ¢ = #75 then state := false;

end;
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until finish;
vV 1= VvV,

end;

procedure newopentime;

var
s: string;
state: boolean;
YY: integer;
posX,posY: word;
label
L1,L2,L3,L4;
begin
YY := cur¥Y-1;
posX := column[curX];
. posY := curY shl 1+ 5;
print(posX+2, posY, copy(cvtTime(Topen[YY].HH,Topen[YY].MNM,
Topen[YY].SS, 1,6)
Li:

attr(posX,posY,8,lightcyan shl 4 +blue);
attr(posX+2,posY,2,white shl 4 +red);
adjTime(posX+2,posYTopen[YY].HH,23,state);

if not state then goto L4;
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L2:

{ L3:

L4:

end;

attr(posX,posY,8,lightcyan shl 4 +blue);
attr(posX+5,posY,2}white shl 4 +red);
adjTime(posX+5,posY,Iopen[YY].MM,SQ,state);

if not state then goto L1i;

attr(posX,posY,8,lightcyan shl 4 +blue);
attr(posX+6,posY,2,white shl 4 +red);
adjTime(posX+6,posY,Iopen[YY].SS,SQ,state);

if not state then goto L24;

attr(posX,posY,8, lightcyan shl 4 +blue);

Topen{YY].X := True;

procedure newclosetime;

var

s: string ;
state: boolean;
YY: integer;

posX, posY: word;

label

L1,L2,L3,L4;
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begin
YY := cur¥Y-1;
posX := column(curk];
posY :=curY shl 1 + 5; _
print(posX+2,posY,copy(cvtTime(Tclose[YY].HH,Tclose[YY] .MM,
Tclose[YY].SS),);

Ll:
attr(posX,posY,8,lightcyan shl 4 +blue);
attr(posX+2,posY,2,white shl 4 +red);
adjTime(posX+2,posYTopen[YY].HH,23,state);
if not state then goto L4;

L2:
attr(posX,posY,8, Lightcyan shl 4 +blue);
attr(posX+5,posY,2,white shl 4 +red);
adjTime(posX+5,posY,Topen[YY].MM,59,state);
if not state then goto L1I;

{ L3:

attr(posX,posY,8,lightcyan shl 4 +blue);
attr(posX+6,posY,2,white shl 4 +red);
adjTime(posX+6,posY,Topen[YY].SS,59,state);

if not state then goto L24;

L4:
attr(posX,posY,8,lightcyan shl 4 +blue);
Topen{YY].X := True;

end;
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procedure writeLOG(s:string);
var

HH,MM,SS,MS: word;

begin
gettime(HH,MM,SS,MS);
writeln(logFile, '['+cvtTime(HH,MM,SS)+’' ] +s);

end;

procedure process(var YY: integer);
const
ON_OFF: array[0..1] of string[3] = ('ON’,'OFF’);
DEVICE PIC:array[0..2] of string[2] = (#$CD#$DD, #$CE#$DE,
#$CF#$DF ) ;
DEVICE WRD: array(0..2] of string[4] = ('OK’,'NORM','FAIL’);
DEVICE HUE: array[0..2] of byte = (lightcyan shl 4 + green,
lightcyan shl 4 + cyan,

yellow shl 4 +red);

var
k: byte;
posyy: word;
s:string;

HH,MM,SS,MS:word;
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begin

gettime(HH,MM,SS,NS);

if (HH = Topen[YYj and (MM = Topen[YY].MM) and
(relay[YY] = 1) then

begin
relay[YY] := 0;
writeLOG('Auto switch on relay #' +chr(YY+49));

end;

if (HH = Tclose[YY].HH) and (MM = Tclose[YY].MM) and
(relay[YY] = 0) then

begin
relay[YY] := 1;
writeLOG('Auto switch off relay #' + chr(YY+49));

end;

case relay[YY] of

0: port[prn_port0] := SW_ON[YY];

1: port[prn_portO] .

i

SW_OFF[YY];
end;
k := port[prn portl];

port[prn_portl] := (k shr 4) shl 4;

{ CHECK[QG FEEDBACK FROM DEVICE }
if (k shr 3) and 1=1 then
begin
device[YY] := 1;

end;
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end;

var

else
begin
device[Y&] 1= 2;
end;
print(70, YYx2+7 , bin(k));
posYY := YY » 2 +7;
print(31,posYY,ON_OFF[relay[YY]];
printattr(16,posYY,DEVICE HUE[device[YY]],DEVICE_PIC
[device[YY]]);
print(21,posYY,DEVICE WRD[device[YY]]);
if Topen[YY].X then
print(45,posYY,copy(cvtTime(Topen[YY].HH,Topen[YY].MN,
Topen[YY].SS),1,5));
else print(43,posYY,' '#$0B#$0C’ ');
if Tclose[YY].X then
' print(58,posYY,copy(cvtTime(Tclose[YY].HH,Tclose[YY] .MM,
Tclose[YY].SS),!1,5));
else print(56,posYY,’ '#$0C#$0B’ ')
YY ;= YY + 1

if YY » 7 then YY := O;

regs: registers;
HH,MM,SS,MS : word;

edit , shutdown: boolean;
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begin

assign(logfile, 'LOGFILE.RPT');

reurite(logfile);
shutdown := false;
init;

writeLOG( 'SYSTEM WARM UP.');
I'4
repeat
gettime(HH,MM,SS,MS);
print(70,2,#$0C+cvtTime(HH,MM,SS) + #$0B;
if edit then
begin
print(12,curY shl 1 + 5,#$0D);
print(66,curY shl 1 + 5,#$0E);
end;
if not edit then
print(6,25,'EDIT")
else
print(6,25,'LOCK");
if edit then
attr(Column[curX],curY shl 1 + 5, Colwidth[curX],
Black shl 4 +Yellow);

process({RealY);
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if keypressed then
begin
c := readkey;
if (c=#13) andedit then
begin
case curX of
0: begin
if relay[cur¥-1] = O'then
writeLOG('Switch off Relay (MANUAL)
#’+Chr(49+cur¥Y-1))
else
writeLOG('Switch on Relay (MANUAL)
#'+Chr(49+curY-1))
relay[curY-1] := relay[curY-1]+1;
if relay[curY-1]>1 then relay[curY-1]
:= 0y
end;
1: begin

writeLOG('Set time (ON) on relay#’

+Chr(49+curY-1)) := 0;
newopentime;
end;
~2: begin

writeLOG('Set time (OFF) on relay#’

+Chr(49+curY-1)) := O;
newclosetime;
end;

end;
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end;
if c=40 then
begin

¢ := readkey;

) print(12, curY shl 1 + 5,' ');
print(66, curY shl 1 + 5," ');
attr(Column[curX],curY shl 1 + 5,colwidth{curX]

,lightcyan shl 4 + blue);‘
end;
case ¢ of
#50: edit := not edit;
#68: shutdown := true;

#72: if edit then

begin curY := curY-l;
if curY¢! then curY := 8;
end;
#80: if edit then
begin curY := curY+!;
if curY>»8 then curY := 1;
end;
#75: if edit then
begin curX := curX-l;
if curX<«0 then curX := 2;
end;
#77: if edit then
begin curX := curX+l;
if curX>2 then curX := 0;

end;
..46_



#83: if edit then
case curX of

1 begin

writeLOG('Stop auto switching (ON)

on relay #'+

Chr(49+cur¥-1)) ;

Topen[curY-1].HH := O;
Topen[curY-1].MM := 0;
Topen[curY-1].SS := 0;
Topen[cury-1].X := false;
end;
2: begin

writeLOG('Stop auto switching
on relay #'+
‘Chr(49+cur¥-1)) ;

Tclose[curY-1].HH := O;

Tclose[curY-1].MM := O;

Tclose[curY-1}.SS := O;

[}
rﬁ
o
—
(%]
]

Tclose[cury-1].X
end;
end;
end;
end;

end;
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until shutdown;
writeLOG('SYSTEM SHUTS DOWN!');
close(logfile);

regs.ax := $3

intr($10,regs);

end.
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LOAD ' SENSOR

4066 7400
MK5087 ‘;_C
SILLAVE
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MASTER 7485
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TELECOMMUNICATIONS TCM5087
CIRCUITS . ‘ TONE ENCODER

D2650_NOVEMBER-1982—REVISED-OCTOBER 1984, -

s e
3

Low-Cost TV Color-Burst Crystal Sine-Wave N DUAL-IN-LINE PACKAGE )
input Produces Highly Accurate and Stable {TOP VIEW) «
Tones ‘ Voo Ut U]GJTONEAOUT
Device Powered Directly by Telephone or XMITTER SW - 15{ ] SINGLE-TONE ENABLE
Small Batteries coL1[s 1sa[JROW 1
coL2]a 13[JROW 2
® Keyboard or Electronic lnput Capability coL 3 (s 12| ) ROW 3
® Dual-Tone and Single-Tone Capability Vss {s 11| JROW 4
. . osciN(}»  10[JMUTE OUT
® Minimal Standoy Power Requirement osc ouT (s oficoL 4
® Total Harmonic Distortion Meets EIA
Standard RS-470
® PEP3 Processing Available
® Wide Supply-Voltage Range
® Minimal Parts Required
® Single-Tone Production Can be Inhibited
® Auxiliary Switching Outputs: One Bipolar -

Transistor and One CMOS Gate

® Designed to be. Interchangeable with Mostek
MK5087

e

‘ 9, « Cautnon These devices have limited built-in gate protection. The leads should be shorted together or the device
placed in conductive foam during storage or handling to prevent electrostatic damage to the MOS gates.

description

The TCM5087 tone encoder is a CMOS integrated circuit designed specifically to generate the dial tones
used in dual-tone telephone dialing systems. It requires a sine-wave input normally supplied by a low-cost
TV color-burst crystal at 3.579545 MHz to generate eight different audio sinusoidal frequencies. With
this input the encoder generates dial tones that are 'v"er\’/ low in total harmonic distortion and comply with
standard Duai-Tone Multi-Frequency (DTMF) 7beéifications without any need for frequency adjustment.

When generating a dual-tone signal, the encoder generates one column tone and one row tone and adds
them for its output. The tablé below presents the frequencies produced by the tone encoder with the
3.579545-MHz TV-crystal signal input. Any deviation in this frequency will be reflected in the frequency
output. The tolerance of the crystal is normally 0.02%.

DTMF ENCODER ERROR.
TONE STANDARD QuUTPUT"® FROM STANDARD*

(Hz) (Hz) {%)
Row 1 697 701.3 +0.62
Row 2 770 771.4 +0.19
Row 3 . - 852 857.2 +0.61
Row 4 ) 941 9351 -0.63
Column 1 1208 1215.9 +0.57
Column 2 1336 1331.7 -0.32
Column 3 1477 1471.9 +. =-0.35
Column 4 1633 1645 +0.73

*Using an input signal from a 3.579545-MHz crystal.
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TCM5087
TONE ENCODER

———— . -

operation

keyboard and electronic inputs

The specific tone or tones generated are determined by inputs designated ROW 1 through ROW 4 and
COLUMN 1 through COLUMN 4. The inputs are normally received from a 2-of-8 DTMF (DPST) keyboard,
a Clags A (SPST) keyboard, or an electronic circuit. Unlike dynamic or scanned inputs, the static inputs
of the TCM5087 do not generate noise. See function table for input and output description.

CLASS A KEYBOARD (SPST) 2.0f-8 DTMF KEYBOARD (DPST)
L A COLUMN
LEAVE
COLUMN ¢——4A A——p ROW OPEN

A ROW
single-tone enable input

This input inhibits the generation of single tones when taken low. All other chip functions remain unchanged.
If the input is high or left open, single-tone operation is enabled.

transmitter switch output v

This output is at high impedance when one or more of the column inputs are active and is high when alk
column inputs are inactive. The output is the emitter of a bipolar transistor whose collector is at VDD-

mute output

.......

are inactive.

functional block diagram

osc in2 - —Dc— : 18 5sc our
(1
Voo Voo
. CTRDIV K
Aow 114 —— [K=5104]
ROW 2 :3: —l(K=4640]
ROW 3= {K=4176)
ROW 4 AL ——4{K=3828]
>+
= EN
G
Voo —C - -
——a —
— Vi
SINGLE \_ e 7
TONE 115)
ENABLE
r_ {16}
G TONE OUT
: - vpD
r
=1
- 4
=1 CTRDIV K
- - EN 121 ymiTTER SW
;o (3) >+
COLUMENI ) [K=2944} |
L COLUMN 2 &) [K=2688]
o COLUMN 3 ) [K=2432) 10
coLumn 4 Tt {K=2176] ——4:[>—(—’M\mz ouT
>
- 6
Vss 6) - Vss

TeEXAS
INSTRUMENTS _. _ .
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iLVialo/
TONE ENCODER

T TONE ENCODER FUNCTION TABLE
PUT TONE QUTPUT TRANSMITTER SWITCH '
N , : MUTE QUTPUT .
COMBINATIONS PIN 15¢ OPEN PIN 15% AT Vgg ouTPUT -
0 rows 0 0 L H
0 columns
1 row .
Row and column Row and column H Hi-Z
1 column
2 or more rows
column [¢] H Hi-Z
1 column
1 row
Row 0 H Hi-Z
2 or more columns
2 or more rows ]
0 0 H Hi-Z
2 ot more columns
O rows - .
Column 0 H ' Hi-Z
1 column
0 rows
0 0 H Hi-Z
2 or more columns
i\ or ows
or' more row o 0 L H
0 columns

tRow inputs will be active (on} when the input voltage is at a low level (V| = VjL), and column inputs are active at a high input tevel.
¥ .y A by °

Under keVQOavd control, connecting”a row input to a column input activates both.

tPin 15 is the single-tone disable input.

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Supply voltage VDD (S8 NOTE 1) . o o it e e e e 135V
INput voltage range . ... ...l -0.3VtoVpp + 0.3V
Oulp'm voltage range ... . : WL coow - MRA T [ -03VitoVpp + 0.3V
Continuous power dissipation at 25°C free-air temperature (see Note 2) . ............ 1150 mW

Operating free-air temperature range . . . ..........econ e conne oo e e -30°C to 70°C
Stordge temMPErature FANGE . . ... -« ocven e rrnan e e e e o -55°C to 150°C

NOTES: 1. All voltage values are with respect to the Vgg terminal.
2. For operation above 25°C free-air temperature see the Dissipation Derating Curve.

DISSIPATION DERATING CURVE

1200
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Features

e Complete DTMF receiver

e Low power consumption -
e Internal gain setting amplifer

¢ Adjustable guard time

¢ Central Office Quality

Applications

® Paging systems
® Repeater systems/mobile radio
 Credit card systems
¢ Remote Contro!
* & Personal Computers

Description

The MT8870 is a complete DTMF receiver
integrat:ng both the bandsplit filter and digital
decoder functions, fabricated in Mitél’s doublé poly
1SO:-CN.0S technology. The filtér séction uses
" switchec capacitor techniques for high and low
group fitiers; the decoder usés digital counting

|Ht&Ptated DTMF Receiver

9161.002-031-NA | 1SSUE 2 January 1985
- PinCoOnnections
IN+ E 1U18 vOoD
N- 2 17 1) sveGt
G 3 16 [J est
VREF 4 15 [ stwo
ic* - 1 Qa’
e s wnpgor
oscy {7 2.0 q2
osa s . npPgogr
vss 4 9 10 [J 108
° *connect to VSS
Ordering Information
‘MTB870BE 18 PIN PLASTIC
MT88708C 18 PIN CERDIP

techniques to detéct and decode all 16 DTMF tone-
pairs into a 4-bit code. External component count i$
minimized by on chip provision of a differential
input amptifier, clock oscillator and latched 3-state.
bus interface. .

© VDD T T vsS$ VREF Y
~
‘ BIAS
: CRCUIT VREF
: , BUFFER
i
e
BIAS
CHIP HIGH GROUP .
| POWER FILTER ﬂ- a
i i A DIGITAL cobt
?OA:E %,i’}? g&SSS'NG DETECTION CONVERTER @
™ d_ : ALGORITHM AND LATCH
. FHLTER
LOW GROUP s
FULTER -
| 04
i
| J\>c . gmu ST STEERING
cLocks <—{ 6T LOGIC
| T, R R
oscl oscz - - tver £t s Tot

tiguré 1. Funétibhal Block Diagram 4%




AC Eléctrical Characteristics' Voltages are with respect to ground (Vss)unless otherwiy s suated

Characteristics S/m | Min | Typs | Max ] Units- [—Test Conditions
1 Fone-presentdetect time . top 5 | 14 ms | see Figure 3
2 Tone absent detect time toa 0.5 4 | 85 ms |see Figure 3
T
3] 1 | Tone duration accept trec 40 ms | User adjustable
M = "
4] & |Tore duration reject trec 20 ms | User adjustable
3] G [Interdigit pause accept tio 40 | ms |[user adjustable
6 Interdigit pause reject tho 20 ms | User adjustable
7 Propagation delay (St 1o Q) teo 8 " ks {TOE=Vpp
8 o | Propagation delay (St to StD) tesep 12 ”S!‘ TOE=Vpp
| U
9 ; Output data set up {Q to StD) taso 34 ks | TOE=Vpg
10 Lr} Propagation delay (TOE to0 Q ENABLE) tere 50 ns |RL=10KQ
S . |CL=50pF
", Propagation delay (TOE to Q DIsasLE) | tero 300 s |RL=10KQ
1 CL=50pF
26 Crystal /clock frequency fc  [3.5759|3.5795 3.5831] MHz
277 € I Clock input rise time tHeL 10 | ns | Ext clock
28 ] o | Clock input fall time tHLce - 110 ns fExt. clock -
29| 1 [ Clock input duty cycle OCc. | 40 | 50 | 60 | % [extcioer
30 Capacitive load (05C2) Co 30 pf
R R 1% V§s =0V Ta =25"C ang e = 3579525 Mu, using test crrcuit in Figure 2 -

Py Hyures ate 31 IS C and are for desige 4id 0nly not guaranteed ang notsubsect 1o oroduction *esting

¥
Voo |
1
otmr O—
bt R MT8870 Q
IN}. u vDD
S:IGY - %
£ b ) .
st fPF——0 *
0¢ fF—r—
03— 5
0z :}—h—.( ) NOTES:
o1 ——0 RT.R22100k02 1%,
s A3 - 300k 0 194
’ €1.€2 = 100 nF §,,
X1 = 3579545 M1,
1
]
]
[ ]
1]
SN——
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MM54C85/ M'M74C'85 4-Bit Magﬁit[zdeConiﬁarétor-

general description

)
The MM54C85/MM74CSS is a four-bit- magnitude
comparator which will perform comparison of
straight binary or BCD codes. The circuit consists
of eight-comparing inputs (AG, A1, A2, A3, 80,
B1, B2, B3), three cascading inputs (A>B, A<B
and A=B8), and three.'-outputs (A>B, A<B and
A=B}, This device compares two four-bit words

-(A and B) and determinas whether they are “greater

than,” “less than,” or “equal to" each. other by a
high {evel on the 4ppropriate- output. -For words
greater than four-bits, -units can be cascaded by
connecting the outputs (A>8, A<B, and A=B) of
the least-significant stage .to. the cascade inputs
(A>B, A<B and A=8) of the nextsignificant
stage. In addition the least significant stage must

have a high level yoltage (Vy(q)) -applied to the
A=8 input and low level voltages (Vin (o)) applied
to A>B and A<B inputs.

features

8 Wide supply voltage range’ . '»3.0V to 18v

® Guaranteed noise margin N 1.0v
® High noise immunity 0.45 Ve typ
% Low power fan ot of 2

TTL compatibitity driving 74L

Expandable to ‘N’ stages ~

®  Applicable to binary or BCD

® The MMS4C85/MM74C85 follows the
MM54185/MM74L85 Pinpu‘t.

logic ‘diagram
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absolute maximum-ratings (Note 1)

Voltage at Any Pin

Operating Temperature Ringe
MM54C8S
MM74C85

Storage Temperature:-| Ranqe -

0.3V to Ve 0.3V

-55°C to +125°C
—40°C 10 +85°C
-65°C 10 +150°C

Package Dissipation ; 500 mw :
Operating Ve Range 3.0V 10 16V
Vee 18V
Lead T {Sotdering, 10 seconds) 300°C

dc electrical characteristics
Min/max limits apply across temperature range, unless otherwise noted.

PARAMETER l LONOITIONS ] MIN r TYP I MAX l UNITS
CMOS TO CMOS .
Logical 1" Input Voltage {V,yq3) Vee = 5.0V 3s° v
. - Vee * 10V 80 v
Logicat “0” lnput Voltage (Vyn o) Vee = 5.0V 1.5 v
; . Vee = 10V 20 TV
Logical “*1* Qutput Voltage (Voyrin!} Vee = 5.0V, 1g = -10pA 45 v
Vee =10V, 1o » ~10uA 90 v
Logical 0" Qutput Voltage (Vo1 o} Vee # S0V, 1o = +10uA 05 v
Vee = 10V, Iy -+ 10pA 10 v
Logical *“1 tnput Current (fn ) Vee * 18V, V,, 18V 0.005 1.0 vA
Logical 0" Inpit Current (1, 10;) Vee = 15V, Vi i 0V -1.0 -0.005 uA
Supply Current {Icc) Vee * 15V 0.05 300 HA
CMOS/LPTTL INTERFACE
Logical 1" tnput Voltage {V,ne)) 54C, Ve * 4.5V Vee ~ 155 v
74C, Vee * 4.75V Vee = 1.5 v
Logeeal 0" Input Voltage (Viniay) S4C. Vec = 4.5V 08 v
. 74C, Vg * 4.75V o8 v
Logical ““1* Qutput Voltage (Vourn) 54C. Vee = 4.5V, o +-360uA 24 Y
. 74C, Ve = 4.75V. 1o » ~360uA 24 v
Logical 0" Gutput Vottage (Vouria) 54C, Vec = 4.5V, 1o = 360uA 04 v
74C, Ve = 4,75V, i = 360uA 0.4 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet} o T, °
Output Source Current "souncg) Vee 2 5.0V, Vour =0V _ -1.75 -33 mA
{P-Channel) Ta =25°C
Qutput Source Current (lgounce! 1 Vec =10V, Vgyur =0V -8.0 -15 mA
{P-Channel} Ta = 25°C
Qutput Sink Current {Igynx} (N-Channel} Vee * 5.0V, Vour = Vee 1.78 36 mA
Ta =25°C
Output Sink Current {Igyux ) (N-Channel) Vee = 10V, Vour = Vee 8.0 16 mA
. - Ta = 25°C
. R
ac electrical characteristics T, =25°C, C_ =50 pF, unless otherwise specified.
PARAMETER * CONOITIONS - MIN TYP MAX uNITS
Prapegation Delay Time from any A or Vee = 5.0V, 250 600 ns
B Data Input to any Data Output (tyq0 Vee = 10V 100 300 L™
oF togy)
Propagation Delay Time from any C;scadn Vee » 5.0V 200 500 ns
Input to any Qutput (tygg O togy). A Vee = 10V 100 250 s
R . N E
Input Capacitance’ Any Input 50 - A pfF
Power Dissipation Capacitance (Cpq) {Note 3} Per Package . 4% R I oF .

Note 1: “Absolute-Maximum Ratings” are those values beyond which the safety of m- device cannot be guaranteed. Except
for “Operating Rangs™ they are not meant to imply that (he should be d st these limits. The table of “Etiéctri¢al
Qnmngs" provides diti far actual device : : N ' £

Note 2: Capacitance is gusranteed by periodic testing. o3
Note 3: de determines the no load ac power consumption of any CMOS d'vlce For uomplata expllnatlon m §'? 1/7“:
Family Characteristics applicstion note, AN-90. Asdadss
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truth table
COMPARING INPUTS CASCADING INPUTS OUTPUTS
A2,82 A1, B1 a080 | A>8 A<B A= | a>e A<B A=B
x: X X 4 X .H : L- v b : .
x X . x . x 1N H Lo ]
A2 82 x X X H T L '
A2<.B2 X X X L H oL .
af«82 | Ar1>B1 x x H [ § - ,
B H A2~ 82 At~ 81 x X L H s .
A2 = 82 Al =81 AQ >~ 80 b3 H L L :
. A2.82 | AI=8) 7| AOBO | X L N ’
N A7=82 | AK1=@1 | a0:80 [ # H . L. L
- A2-821| AI~81 i AD-80 . L H L
i 4 A2~ 82 A0S0 | L L L IR .
L0 A2 B2, A0-8 [i L R : .
" A2%82 Ar=B0 Ty LW =
A L AZ'9.82 1,AD - BO L H '
H AS-=-83 AZ-2 3 Al = BO H s H .
' A3-83 | AZ-82 A0 - €0 L -L. ]
HA DT et ety s =K ] DT e ., 70 o .
H = Iigh level, L = low levet, X = irretevant i it
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BMELECTRICAL CHARACTERISTICS (Ta=—20~+757C)

Jtem Symbot——————————TFestCondhrivns min vp* max Unit
Vin 2.0 - - v
Input voltage Data inputs - - 0.7 .
d Vie v ~
y . G. Output control inputs - - 0.8
4 Vor | Vie =475V, V=2V, Vi=Vyy o form —26mA | 2.4 - - v
Ovtput voltage Vo, | Verm 415V Vim2v. Tor=12mA - - 0.4 v
Vie = Vig eee loi=24mA - = 0.5
Off-state output current ozn Vee=5.25V, Vip=2V Yoz 2.7V — - 20 pA
loz: Vo=0.4V - - -20
Iin Vec=5.25V, V,=2.7V - . 20 pA
Input current In Vee=5.25V, V,~0.4V - - -0.4 mA
I Vee=5.25V, Vi=-7v - - 0.1 mA
Short-circuit output current los Vee=5.25V ) -30 - -130 mA
Swupply current Iee Vee=5.25V, V,=4.5V (Output control) - M| 40 mA
Input clamp voltage Vie Vee=4.75V, Iin=~—18mA — - -1.5 v

* Vee=SVY, Te=25°C o

MSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

T Item | Symbol Input Output Test Conditions min typ max Unit
| =To o] e -
Propagation delay time T —
toen C = 45F —— 20 30
G Q
true R.~66700 e 18 30
ns
tan - ' L -3 15 28
Output ensble time oC s -
' fz § —- 25 36
in - - 20
Out?ut disable time ! oC Q o .
ler R.~6670 - 15 25
B TESTING METHOD
Test Circuit .
Vee
sV ‘ A e~ (15 7 k]
Outpur! 'R :
i
( '
1
- ]
SkQ 1
Inpur s'i :
oo Cirenin) 7
P.C
2o =00 : Seme as Losd Circuit 1| Notes: 1. C[ includes probe jig capacitance.
- 2. All diodes are 152074 §)).
J' inpw1 § Same 23 Loab Cirewit ) ]
E Same 88 Losd Cirewit | ]
PC -
2. =500 @ Seme a2 Leud Cirewin ﬂ
J' Sewe a0 Load Cirewit | J
Same a0 Losd Cirewit | ]
§ Same s Loed Circuit 1 ]
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Waveform-1

L1

AV-
f %0% 90% |
L.av
Date _____ 10%4 10% ov
[ 118
Vou
Q St. St Closed £ 1.3V 13V S\
Vot
Notes: Input pubse; tyy4 € 15ns, '3 € 6ns, PRR = IMHz, duty cycle 50%
Waveform-2
trim 1rme
[ %% M“S v
Ders 13V 13V 5
Enable -
¢
Vou
. Si. St Clesed l LWV \\Iiv
Veou
Note:  Enable input pulse; 717 § 15ns, Data input pulse; t1s S 15ns,
Iz S 6ns, 7y, & 6ms,
PRR = I1MHz - PRR = IMHz,
Waveform-3 ! G input is high.
Outpn troe. tres
Contrel
%% ) w
1.3v 13V
10% 10% ov
-——‘II.——1
Wevelorm A =4.5V
S1 Closed
- 13v
Waveform B t2 0.5V Vox
s \__
D SE - =15V
=ov S Closed

Notes:

1. loput pulse; f7747 € 15ns, f7p S 6ns, PRR = IMHz, duty cycle 50%

2. Waveform A if for an output with internal conditions such that the output is low except
when dizabled by the output control. Waveform B is for an output with internal condi-
tions such that the output is high except when disabled by the output control.”
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The HD741.S374, B8-bit registers features totem-pole three- HMPIN ARRANGEMENT
state outputs designed specifically for driving highly-capacitive .

or relativaly low.impedance loads. The high-impedance third - \J .
state snd increased high-logic-level drive provide this register fomet %—

with the capability of being connected directly to snd driving A I H *

the bus lines in 8 bus-organized system without need for inter- n
face or pull-up components. They are particularly attractive
fo; implementing buffer registers, 1/0 ports, bidirectionsl bus
drivers, and working registers. The eight flip-flops sre edge- "
triggered D-type flip-flops. On the positive transition the
clock, the O outputs will be set to the fogic states that were
setup st the D inputs, "

v
2

7

O g N 7

ACGICAL]
CHED E3rE]

LB B
THEHEHEEEEE

nlaln

¢
A | e Chat
HFUNCTION TABLE
i Inputs Output Notes: l’: = hhi:et:ekvel, L = low level, (Top View)
- 1
Output control| Clock D Q 1= u._m‘v':“ from low to
L 1 H H high level
Q, = level of Q before the
L i L L indicated steadystate
L L x Qe input conditions were
H % < Z establithed
Z = off (highimpedance)
state of a threestate
output
MBLOCK DIAGRAM
19 N wQ 9 Q 69 Q Q

B

[T

X

1 . Q L9 J 0 L
pCX E(‘K E:f_—”‘%JE'U Y B P
Ouiput 1 20 30 i} 50 6D D &D Clack
Conreal
MRECOMMENDED OPERATING CONDITION
Item Symbeol min typ max Unit
Supply voltage Vee 4.75 5.00 5.2 v
Output voltage Von - - 5.5 \Y
1 - - -2.6 A
Output current o =
Iot - - kL3 mA
Clock pulse “H” level 15 - -
te ns
width “L” level 15 - =
* Data setup time [ 201 - - ns
Data hold time N 3t - - ns

Note) t : The arrow indicates the rising edge of clock pulse,
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EBELECTRICAL CHARACTERISTICS (Ta=-20~ +757C)

ltem Symbol Test Conditions min typ® max Unit

Jnput veliage L 2.0 — — M

Vie | . ) - - 0.8 v

Veu Vo =475V, Vi 2V, Vi = 0.8V, Jow = = 2.6mA 21 = Tt v -

QOutput voltage Vor Vi =475V, Vie=2V. lor=12mA - - 0.4 v

Vi ~0.8V Tou=24mA - - 0.5 .

Tore | ., . V2.1V — = 2 -

Off-state output current Tore Vi =5.25V, Va2V om0V — — 70 pA

1 Vie=5.25V, V,=2.7V - - 20 HA

Input current In Vee=5.25V. V,=0.4V - - -0.4 mA

5 Vee=5.25V, Vi=7V - - 0.1 mA

Short-circtit output current los Vee=5.25V -30 - -130 mA

Supply current Iee Veo=5.25V, Vi=4.5V (Qutput control) - 27 40 mA
Input clamp voltage Vie Voo =4.75V. Ija=—18mA . - - -1.5 v )
* VeCnSV. Tes25°C ' i . Ty

MSWITCHING CHARACTERISTICS (Vcc=5V, Ta=257C)

ftem Symbol Inputs | Outputs Test Conditions min typ max Unit .,
Maximum clock frequency Jaer Clock Q 35 50 - MH: -
t - 15 28
Propagation dejsy time "“ Clock Q C.~45pF - 9 2 ;
"" R.~66700 - = '
OQutput enable time L oC Q ns
tze / - 21 28
t C.~5pF - 1 ! :
Output disable time st oC Q ~ & 2 20, '
) tiz R.=667Q - ¥ 25 H
WMTESTING METHOD ~ \
Test Circuit
Vee
’——————-—1 |
sy 0""':' 2 ! ‘
1 '
t t
' S N -
C Y ‘ 2ipl 1L
doc Q- 5 < P> :
| - 10
Input —110 :=tc‘ g si :
! ]
R e Lesd Cirew L ______ J
z_P;csoo i |—130 2Q B:Lr Same 83 Load Cicewit § I
’}' Tnput .; —j 40 Q4 Same as Load Circuit § J
‘g |—o{sD 1 .&L( Same a3 Loed Cirewit | I
Z-:;cm E l—— 6D 5Q %ﬁs-u o8 Lood Circwnt 1 ‘]
,;, —1m C H Same o Loed Cirewit ) J
=
—- 0 7 EI'.—:{iﬁn oo Load Circoin 1 l
. L r__d>cloei [ ] r—l—{i Same 39 Load Citcwit 1 J
/
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HD74LS374 3

Waveform-1

pree irety

0% % [ — W
13V 13v 1av
Dere 10% 10% ﬂ
ov

Ll
v
Clack
ov
Vou
- $1. S Clesed 23V 13v
Q
Vor
Notes: 1. Input pulse; fyyy = 1Sns, f7pg = 6ns .
Clock input; PRR » IMHz, duty cycle 50%
Data input; PRR = 500kHz, duty cycle S0%
2 fmexi!iTIH™ 25ns, g = 2.5ns
Waveform-?
Output .Control Ires
0% 2 ¥ .
. N\
10%
ov
b £ 22
Wavelorm A
1 : =45V .

sisv

St Closed
Sy Open

S: Open :
S» Closed

Vot

o5V Ver
I
13v tn2 ]

=15V
=¥ g; Closed
-
Notes: 1. Imput pulse; f7yy= $5ns, f1aq = 6ns, PRR =-1MHz, duty cycle 50%
2. Waveform A Is for an output with internal conditions such that the output is jow.
except when disable by the output control Weveform B is for an output with tnternal
conditions such that the output is high except when disabled by the output control.

Wavelorm B
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MOTOROLA
s SEMICONDUCTOR E
TECHNICAL DATA

6-Pin DIP Optoisolators

Transistor Output

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to a monolithic silicon phototransistor detector.
Convenient Plastic Dual-in-Line Package .
Most Economical Optoisolator
High Input-Output Isolation Guaranteed — 7500 Voits Peak
Meets or Exceads All JEDEC Registered Specifications
UL Recognized. File Number £54915 Q)
VDE approved per standard 0883/6.80 (Certificate number 41853}, with additional
approval to DIN IEC380/VDEOB06, [EC435/VDE0805. IEC65/VDE0860, VDE110b, covering

all other standards with equal or less stringent requirements, inctuding IEC204/
883

VDEO0113, VDE0160, VDE0832, VDE0833, etc.

Special lead form available (add suffix “T" to part number} which satisfies VDE0883/

6.80 requirernent for 8 mm minimum creepage distance between input and output

solder pads.

e Various lead form options available. Consult “Optoisolator Lead Form Options™ data
sheet for details.

>

4i

4N

4N
4N
4N,

6-PIN DIP

OPTOISOLATORS
TRANSISTOR OUTPUT

CASE 730A-02
MAXIMUM RATINGS (Tp = 25°C unless otharwise noted) v '
Rating Symbol |  vale | unit
|
NPUT LED SCHEMATIC
Reverse Voltage VR 3 Volts
Forward Current — Continuous 13 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mwW
with Negligible Power in Qutput Detector .
Derate above 25°C 3 141 mwre 6
OUTPUT TRANSISTOR ' .
Collector-Emitter Voltage VCEO 30 Volts ! l—(: 5
Emitter-Collector Voltage VECO 7 Voits 4
T I o—
Coliactor-Base Voltage veeo 70 Voits
Collector Current — Continuous Ic 150 mA
o] Power Dissipation @ Tp = 25°C Pp 150 mw
with‘Nagligible Power in Input LED
Derste above 25°C 176 mwrC 1. LED ANODE
2. LED CATHOOE
TOTAL DEVICE INC
{sotation Surge Voltage (1) . Viso 7500 Vac 4. EMITTER
(Peak ac Voitage, 60 Hz, 1 sec Duration) S. COLLECTOR
6. BAS
Total Device Power Dissipation @ Tpo = 25°C Pp 250 mw €
Derate above 25°C 294 mwrC
Ambient Operating Temperature Range TA -55to +100 *C
Storage Temperature Range Tstg -551t0 +150 ‘C
Soldering Temperature (10 sec, 1/16” from case) Tsol 260 °C

{1} Isolation surge voltaga is an internal device dielactric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, § and 6 are common.
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‘ 4N25, AN25A, 4N26, 4N27, 4N238

ELECTRICAL CHARACTERISTICS (Ta = 25"C unless otherwise noted)

| Characteristic

Symbol Min Typ - Max I Uth
INPUT LED
Forward Voltage {Ig = 10 mA) Ta = 25°C VE - 1.15 1.5 Volts
Ta = ~55°C - 1.3 -
Ta = 100°C — 1.05 -_
Reverse Leakage Current (VR = 3 V) In - —_ 100 nA
Capacitance (V = OV, f = 1 MHz) Cy - 18 - pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current 4N25,25A,26.27 ICEO - 1 S0 nA
(Vcg = 0V, Tp = 25°C anzs 5 1 100
{Veg = 10V, Ta = 100°C) All Devices ICEO - 1 - uA
Collector-8ase Dark Current (Vcg = 10 V) IceBo - 0.2 - nA
Coliector-Emitter Breakdown Voitage (Ic = 1 mA} V(BRICEO 30 45 - Volts
Collector-Base Breakdown Voltage (I = 100wAl s o v - V{BRIGBQ.|.. 70 100 - Volts
Emitter-Collector Breakdown Voltage (Ig = 100 uA) V(BR)ECO 7 78 - Voits
DC Current Gain {ic = 2 mA,. Vcg = SV} hfe - 500 - —_
Collector-Emitter Capacitance {f = | MHz, Vcg = 0) Cce bt 7 - pf
Collector-Base Capacitance {f = 1 MHz, Vcg = 0) Ces —_ 19 - of
Emitter-Base Capacitance {f = 1 MHz, Vgg = 0} - Cgg - 9 — pF
COUPLED
Output Collector Current {If = 10 mA, VCg = 10 V) I mA
4N25,25A.26 2 7 -
4aN27.28 1 5 -
Collector-Emitter Saturation Voltage {ic = 2 mA, Ig = 50.mA) VCE{sat} —_ 0.15 0.5 Volts
Turn-On Time (g = 10 mA, Ve = 10V, R = 100 Q) ton - 2.8 - s
Turn-Off Time (ig = 10 mA, Vg = 10V, R = 100 Q) toff —_ 4.5 -_ us
Rise Time (Ig = 10 mA, Vcg = 10V, R = 1000} te — 1.2 - us
Fail Time (If = 10 mA, Voc = 10V, B = 100 M ty - 1.3 — ns
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 - - Vac(pk)
Isolation Resistance {V = 500 V) iSO 1o - - n
isolation Capacitance {V = 0V, f = 1 MH2) Ciso —_ 0.2 — pf
TYPICAL CHARACTERISTICS
2 T T I Y 7 g 0 :
| = PULSE ONLY A ] T
_ PULSE OR OC Sl 2 - NORMALIZED 10:
z 13 ) gl g L lp=tm
g 2 Zz —
o pavd é ! =
216
2 )i a4 3 ]
4
2w 4"/ Wt 5 //
i A 7 8 A
; L1 1 d 4 = 0l o3
& A= =55°CTH [ =
= L1 4 v: Z.
$12 PR 5
£
2
100°C °,
1 e S
1 0 00 1000 0.01 a5 1 2 H 10 20 50

if, LED FORWARD CURRENT ImA)

Figure 1. LED Forward Voitage versus Forward Current

I¢, LED INPUT CURRENT {maA}

Figure 2. Output Current versus Input Current




Ic. COLLECTOR CURRENT (mA)

4N25, 4N25A, 4N26, 4N27, 4N2

2
]
=
u ¥ = 10 mA—|
P
» A
P
® / -
et § mA —|
1 /] I S
VR
8 /] //
£/
4 2mA |
|14 1 mA —
0 )|
0 1 2 3 4 5 6 7 9 10

Veg. COLLECTOR-EMITTER VOLTAGE (VOLTS}

Figure 3. Collector Current versus
Collector-Emitter Voitage

NORMAUZED TO T = 25°C —

g

Ic. OUTPUT COLLECTOR CURRENT (NORMALIZED)

e
=

I

i
-6 -4 -0 0 20 4 & 8 100
Ta, AMBIENT TEMPERATURE (*C)

Figure 4. Output Current versus Ambient Temperature

100 T
3. 1 i
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& } | \
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Ta. AMBIENT TEMPERATURE {°C} Ig, LED INPUT CURRENT {mA}
Figure 5. Dark Current versus Ambient Temperature Figure 6. Rise and Fell Times
100 FTER] 100 =
b —t 1 Vee = W0V
S0 Vee = 10V 50
= T+. L - =
2y LLLE R = 1000 — )
§ ¥ ™~ £ NN Ry = 1000 _,/
NT i = 11
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Ny
2 % 2
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I, LED INPUT CURRENT {mA} ig, LED INPUT CURRENT (mA}
Figure 7. Tum-On Switching Times Figure 8. Tum-Off Switching Times
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C. CAPACITANCE 1pF)

Y Y Y)Y

1¢. TYPICAL COLLECTOR CURRENT (mA}

0 2 4 & 8 W 1 u 15 u
Vcg. COLLECTOR-EMITTER VOLTAGE (VOLTS)

Figure 9. DC Current Gain (Detector Only)
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18 ¢
3 LED T=1
16 EANRT
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1
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Figure 10. Capacitances versus Voltage

TEST CIRCUIT WAVEFORMS
INPUT PULSE
Vee = 0V L] L

(o : :
4 1
fF = 0mA AL = 1000} . : :

L e le ===

- i 0
INPUT - QUTPUT " ' OUTPUT PULSE
m“}'!', ______ il |
1 _T: —1, -ru' 5.— [
s e e el
Figure 11. Switching Times
OUTLINE DIMENSIONS
NOTES'
OPTIONAL STE 1 DIMENSIONING AND TOLERANCING PER ANSI
e T oo W o EAD PIN 1 ANODE Y145M, 1982
] comamsTOR 1 CATIONE 2. CONTAOLLING DIMENSICN: INCIL
E INC 3. OMM L TO CENTER OF LEAD WHEN FORMED
« EETTER PARALLEL
t 5 COLLECTOR
W &7 a7 ¢ & 8ASE
X ™ et
] i ' {one s m!!'“__'%m E }
tA 41 88 0320 | 0350
l L ] 810 0140 | 0.

T- [4 93 So8 | 0115 | 0200
e I w o0 | os0 [oow | 00 |
A 1. i 0040 | 0070

a f ' el g zg]g;m 0300 :

. wo | [lusm®ele] | ox om0
Dssn L 162 BSC ]

[#Jonanows® [T[a®[s®]  CASE 730A-02 : 1;5 g‘s.r 0.01. ‘15
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CMOS QUAD ANALOG SWITCH
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L EEATURES.

Transmission or Multiplexing of Analog or
Digital Signals .

80$) Typical ON-Resistance for 15-Voit oper-
ation

Switch ON-Resistance Matched to within sQ)
over 15-Volt Signal-input Range

ON-Resistance Flat over Full Peak-to-Peak Sig-
nal Range

High Degree of Linearity:

<£.0.5% Distortion {typ) @ fis = TkHz,

Vis = 5Vp.p, VDD-Vss Z 10V, RL = 10k§2
Extremely Low OFF switch Leakage Resulting
n very Low Offset Current and High Effactive
OFF Resistance:

10pA (typ) @ Vpp-Vss™ 10V, Tao= 25°C
Extremely High Control Input {mpedance {Con-
trol Circuit Isolated from Signal Circuit):

101202 {typ)

Low Crosstalk between Switches:

—50dB (typ) @ fig = 0.9MHz, R =1k§2
Matched Control-input to Signal-Output Capac-
itance Reduces Output Signal Transients
Frequency Response, Switch ON = 40MHz {(typ)

& &

>

¢
L

‘DESCRIPTION

The SCL4066B is a Quad Bilateral Switch
intended for the transmission or multiplexing of

-analog or digital signals. It is pin-for-pin compatible

oy

Seeme BV
PEEAY

F

LR

I
e

FRps

with the SCL4016B, but exhibits 3 much lower
ON-resistance. In addition, the ON-resistance is rel-
atively constant over the fuil input signal range.
The SCLA4066 consists of four independent bilat-
eral switches. A single control signal is required per
switch. Both the P and the N device in 2 given
switch are biased ON or OFF simultaneously by
the control signal. As shown below, the well of the

: N-channel device on each switch is either tied to
“ the input when the switch is ON or to Vgg When

the switch is OFF. This configuration minimizes
the variation of the switch-transistor threshold

CONNECTION DIAGRAM

(all packages)
Switch
A Switch D  Switch C
- ~\_’\w
Vop © C IN OUT OUT IN
! { | | 1 | |
14 13 12 11" 10 9 8
SCL4066B
1 2 3 &4 S5 6 1
[ | 1 ! | 1 1
IN OUTQUT IN C C Vss
N

Switch A Switch 8 Swétch

Add suffix for package:

C 14-pin Cerdip F  14-pin Flat
O 14-pin Ceramic H Chip
E  14-pin Epoxy

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage 3t015 Vdc

Operating Temperature
C, D, F, H Device
E Device

Vpo - Vss
Ta

.55 10 +125 ©°C

40 t0 +85 ©C

voltage with input-signal, and thus keeps the ON-
resistance low over the full operating range.

The advantages over single-channe! switches in-
clude peak input-signal voltage swings equal-to the
fult supply voltage, and more constant ON-imped-
ance over the input-signal range. For sample-and-
hold applications, however, the SCL4016 s
recommended.
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SCHEMATIC DIAGRAM (orie of four switches) LOGIC DIAGRAM
swiTen  asee
=™ o =
N CommCH, )
Vie L
AL OPERATION = oo
CONTROL-LINE. BIASING. 1 : woncns
SWITCH ON, e * VDo com— P
SWITON OFF, % 0" *\gg = hael
.1 LLT-'{_OM . . S, ot
p———mt
e b %% =p
SIGNAL-LEVEL RANGE: _’;_——p-t—ﬁ ences
Vg3 S Vis SVoO ovna
. i venrom
7 v M iundd
(-




ELECTRICAL CHARACTERISTICS — °

STATIC CHARACTERISTICS *-° 3
Ves | Voo| Tiow’ 25°C Tran® |2

PARAMETER CONDITIONS o

. A (Vde) | (Vde) Mg T Max. | Min. | Typ. | Mex. | Min. | Max. |-
QUIESCENT DEVICE é
CURRENT Ipo "Vin=VssorVop | 0 61 — | oos{ - |o.ooos] o008 - | 154
All valid input 0 10 = 0.1 - |0.001] 0.1 - 30f.%

] . combinations o | | - | 02] - j0002] 0.2{ - | 60| %
MINIMUM INPUT HIGH Vin ’ T
VOLTAGE Vis =Vss [¢] 51 - 40| - |27 | 40 - 40} Ve
(Control (nput} Vos=Voo o| 10| - | 80| - |55 | 80| - | 80} 13

los = 10HA 0] 15| - [120] - |825 {120{ - |120]
MAXIMUM INPUT LOW ViL X K
VOLTAGE Vis =Vss 0 S| 1.0 - 1.0 |2.25 - 1.0 - 1 Vdé¢
(Control Ingut) Vos=Voo 0| w0]|20] - | 201las - 20f - o
los = 10HA o| 1s|30] - |30|6rs| - | 30| -} R
SWITCH INPUT/QUTPUT loge . )
LEAKAGE . Ve =Vse .25 | +75| — |+1w00| - {z6.01]%100| - | £200|nAdeft,
V= £7.5Vdc _"f:‘
ON-RESISTANCE Rown i i
C.0.F H device V¢ * Voo 15 1475 _ 220 - ol 2801 -1 320 @}
1 Vgs< VisS< Voo 0 | +15
Ry = 10k 2
S 1 1 _ | 30| - | 120 a00f - | sso| 2,
o |+0 !
25 1 +25| _ logo0| - | 270|2s00| -~ |3s00| @
0 +5 1
E device Rown | Ve =Voo 25 | +15] _ | g0 - ol 280! - | 300| @ Ei
Vss< Vis< Voo 0 |+15 i
Ry 510k 5 {45 4 : R
5 |l - | 30| - | 120 a0} - | s20 Q :{
- 25 | +25 i
o213 - |2w00f - | 270|200 - | 3200 Q :
ON-RESISTANCE MATCH ARown _ i
{Same package) Ve =Vopo, as|+s| _ | _ | _ sl -t | ~lal
VesSVis&Vpp | 0 | +18 i
Ry = 10kQ X
5 +s - - - 101 - - Q)
0 +10 il
;
25 f+2s| _ | _ | _ el -1 - a
o |+ ;

NOTES:

? T ow =-55°C for C, D, F, H device.
= -40°C for E device.
Tuigw = +125°C for C, D, F, H device.
=+ 86°C for E device.
3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.
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U Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”
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E l_.ECTR-I CAL CHARACTERISTICS (Continued)

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C)

PARAMETER

CONDITIONS

Vsg

Voo

4 (vde) | (vde) Min. Typ. Max Units
SIGNAL INPUTS (Vi) AND OUTPUTS (V)
| PROPAGATION DELAY TIME |t Vc=Voo
. tere | Vig=Square ] 5. - 20 40 ns
Signal input to Signal Qutput Wave 0 10 - 10 20
Ry = 10kQ [ 15 - 75 15
BANDWIDTH (-3dB) BW [V.=Vpo Ry
{Sine Wave} Ve=6Vpol 1kQ2 -5 +5 - 54 - MHz
centered | 10k§2 - 40 -
@ 0.0Vdd100kQ - 38 -
T1MQ - 37 —
INSERTION LOSS
(=20 1oa.. Vos )
%% g~ Ve=Vpop Ry
. Ve 5Vool 1kQ| -5 +5 - 2.3 - d8
centered [ 10kQ | - 0.2 -
@0.0Vdci1 00k - 0.1 -
1M - 0.05 -
SIGNAL DISTORTION h,
(Sine Wave) Ve=Vpo -5 +5 - 0.16 - %
Vi=5Vpp '
centered
€ 0.0vdc
fis=1.0kHz
R, = 10kQ2
FEEDTHROUGH (-50d8) V.=Vggs R¢
V=5Vl 1kQ -5 +5 - 1250 - kHz
centered { 10kQ2 - 140 -
1€0.0Vdc {100k - 18 -
1MQ - 2 -
CROSSTALK {-50d8) Vc(Al=Vpp -5 +5 - 0.9 - MHz
Between two switches V.{B}=Vgg
. VilA)=BV,
centered
@0.0vde
R ARy = 10kQ-
CAPACITANCE
Input Cis - 8 - pF
Output Cos- | Ve = Vg -5 +5 - 8 - - pF
Feedthrough Cios - 0.5 - pF
CONTROL INPUT {Ve)
PROPAGATION DELAY TIME | toe | Vss<Vy<Vop ) 5 - 50 100 ns
Turn on R = 10kQ 0 10 - 25 50
- - 0 15 - 20 40
MAXIMUM INPUT fo | Ves<Vu&Vpo 0 5 - 5 - MHz
1FREQUENCY Ry = 1.0kQ2 0 10 - 10 -
. 0 15 - 12 - -
1CROSSTALK L
..{To signal port) 3 V.=Square Wave (4] 5 - 30 - mvV
b - Ry.=10kQ . 0 10 - 50 -
5 Rin= 1.0kQ 0 15 - 100 -
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SCL4D

— -
1.
3
T[SuPPLY VOLTAGE: vop* 3V Lt

S0 auBrenT TEMPERATURE [11] LY ok et (a, )+100 XD, 10%8
F (Ta)e 25°C 1 " ss
£ 100 T 2 Jausenr rewrenarune ry 20°
' T HRHHEH S e
- H 7 [

4:5 25 1T " 3 . 3
[ 1 T

¥ sttt :

2 fitadtotstedy! 2 =

» 13 o 2 ofEHE Ve Yoo voo -
Y'Y 1l .0 B S > .
Fi e

z 'F“ + 5 Vis

a T i + = - 3 -2 | OF l( “

O pas - SWITCHES K
¢  Bopamieper 5 |
z . 1 T 11
- - [ 3
e : 2 i

punmuBas ppaa ALL UNUSED TERWINALS®
suuasEseesSuDEREEY e = ARE COMMECTED 1O Vag |3
- c -4 -2 [} ) « 3 ] o5 2 i & 5 . =]
SIGNAL VOLTAGE fv;,} — VOLTS ot SiGNAL DLTAGE (V) = VOLTS b |
Typical channel ON resistance vs. signal voltage for Typicat ON characteristies for 1 of 4 channels:
.

three values of supply voltage (Vpp-Vss!

SUPFLY VOLTS: Voo< +3,ves®—3 ™ F voLTHETER - — :
TMPUT JIGHAL VOLTS (Vis) S Vo-p Soouon #4500 ‘ TS s o 3 ‘ B
SINE WAVE (177 RMS) oR EQUIV - INPUT SIGNAL VOLTS (Vyq)*S Vi—p SINE WAVE (LTT AMS)
CONTROL VOLTS (vc)e+S % 30L10aD CAPACITARCE (CLISCFITURE, +CHETER
©L0AD CAPACITANCE *(Cix *CuE TERD Yeos 2 FIXTURE AND METER NULLED OUT i
2 Corwrmts 1 -
[T ] § bow At oueel(n ‘ / o
3 : s, wt [i
vc' Voo 3 ¢ Ll " -5— .
«.
e R A L i1 : ry les
2 LOAD RESISTANCE llLl' wa ‘ ! - [} Q- ﬂ!;
« T yn 1 Y i < s
iz, ] o rOWTS 3 / s
- I \ PYTYY i / v .
“e b wa |l 2 / A
5 = ! § m
[33 3 y
3 .
3 o i
0.4 ] LN 4 L] n < ) lm°~ 10t 4 o nz . 0‘ tn‘ :
IWPUT SIGHAL FREQUENCT (1) ) MMt wUT SIGNAL FREQUENCY ifig) aHs .
—
Typ..switch frequency rasponse - switch “ON”" Typ. feedthru vs. freq. — switch “OFF”
SUPPLY VOLTS:Vppe*8: Veg*-$ T T Tl N
+ | INPUT SIBNAL VOLTS Mg)s 5 Vpop SINE WAVELTT OS] 5
3 30} FIXTURE AND METER MALLED OUT 338 2
2T U \ _ .
= vc*voo 37
3 T v w nrE \ ‘ \ ﬂ _ .
-4 -
i, = SL14 oy =
xa
3 A5 IS -
F VOLTMETER 132
3 Ve Vg donTon AR |. H
§ MODEL 91-CA =
2 Lo oacauw. s
-
£ ALL UNUSED TERVINALS
£ " LT Yes 8} 3 { ARE CONNECTED TO ¥,
2 =n . - ss .
2 or & swTenes | ‘u/‘/
ot ' © o [ . .
INPUT SIGMAL FREGUENCY (1)} — trit
Typ. crosstalk between switch circuits in the same "—‘_Tesrcircuit,—cfosstalk-cont-:ol-inpux_tasigna‘

package
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sL40668B . .
SPECIAL CONSIDERATIONS — SCL4066B
1. In applications where separate power sources are used to drive Vpp and the signal
inputs, the Vpp current capability stuld exceed Vpo/RL (R = effective external
load of the 4 SCLAOGEB bilateral switches). This provision avoids any permanent
current flow or clamp action on the Vpp supply when power is applied or removed

! from SCL40668.

2. in certain applications, the external load-resistor current may include both Vpp and
signal-line components. To avoid drawing Vpp current when switch current flows
into terminals 1, 4, 8, or 11, the voitage drop across the bidirectional switch must not
.axceed 0.8 voit (calculated from Ropy values shown).

No Vpp current will flow through R if the switch current flows into terminals 2, 3,
9, or 10. Failure to observe this condition may result in distortion of the signal.

Y,

APPLICATIONS INFORMATION

) spOT
o w5t - om vwo—. ro™®
Wso-%gm L. vis
' ve IL
: ve J1.
€ oroT

%‘u % Vosa E Voss Vosaz
e \ u"o VisaO— ~OVosa O—o {0

. 0 g . A8

"@L&i - Pl -

ViseO1
I
Basic Switch Functions using the SCL40668 =
C4=0.001C;
It
' ’ 's? T QO _
€
. C3=0.01 ——
Lt : <
fe3 . : z 2 open LOOP GAIN
SELECT O - < ~
m C2=0.1Cq S ~
1 ]
CONTROL . —— < fer  |tez ey 'c}\ A
c2 = L o A —
SELECT O- o - . S x \ N~
‘ 1
L'm . b @ o \'L\l_'u_htﬁ.
SELECT O— \\\

- FREQUENCY - Hz
4“"#
2} 1 RJ AL‘VOLT:GE GAIN BELOW BREAK FREQUENCY)
ViN O=——AV——] ~ -“:‘
O Vout {, (BREAK FREQUENCY) = h.;c*
+ . A (UNITY GAIN FREQUENCY) = J
- 2R(Cx

"2
- *
. MAX ATTENUATION = J"gknl

Active Low Pass Filter with Digitaily Selected Break Frequency
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