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Abstract

The thinfilm +thickness measurement and control system
construced in project wuses crystal 3.579 MHz as detector. The
frequency of +this crystal will decrease as the amount of
material deposit on it increase.,

The interfacing board uses 2 1[/0 parallel ports 8255. Port
A,B,C of the first chip were connected to output of 24 bit
counter for input frequency of crystal. For second chip,porf A
is wused for reset counter, port B for checking monostable signal
and port C was connected +to Digital to Analod converter for
phase control circuit.

Pascal Version 5.5 1is wused in calculating the frequency

and in controlling the thickness. The result is display by sraph
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Type Observation
Knudsen Surface Emitting (a) Vapour source heaters commonly used for
Sources » evaporating _silver and dielectrics for
(¢) optical interferometry. All sources have

a vapour intensity distribution tending to
that of a Knudsen surface emitter. Type
() is resistant to warping at high tem-
peratures. Type (¢) useful for preventing
decrepitation of powder.

Rnat Source (d) May be used for evaporating dielectrics and
metals in large quantities. Unsuitable
for evaporating metals which readily wet
heater, e.g. tin, because evaporant forms
a low resistance path,

Cvlindrical Sources (& Heater interior approximates to a black
. N body enclosure. Useful for evaporating
e (2) substances of low thermal conductivity
and low infra-red absorption, e.g. silica.
Type (g) has a highly directional vapour

Tolansk . emission characteristic. )
Jac Y type source ‘32! (h) Type (1) used for honzqn(gll evaporation.
ques type source 183 1] With type (i) the radiation shields are

part of the heater and allow high tem-
peratures to be attained with low power
consumption.
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program sensitivity;

uses crt,grapht

type result = array [0..4000] of real}

const Crt_1

Crt_2

Port_at =

Paort_bht =

Port_cl =

Port_a2 =

Port_h2 =

Port_c2 =

label change,break,stopt

var ch,wtchart

$2bb

$2bf

$2b8

$2bh9

$2ba

$2bc ¢

$2bd

$2be

clear counter 1}

mono 1}

D/A converter }

count Freq high }

count Freq mid }

count Freq low }

gm,gd,x,ys5¢8,dens integery heatststringy 1,datal,z,f,le,rateltreal}

iyheattintegery

data t result}

t,rate, rate2irealy ditstringf201;

procedure title (var rate,tireal)

label start,okt

var f,den,a,streal

keytchart
begin
starttt

clrécr;



write('input time for evapulation ')
readin(t)}

writelns

write('input rate of evapulation (0-30) ')}
readln(rate)}

writelng

writeln('Are you sure 7?7 (y/n)‘')

key 1= readkey}

if key = 'y' then goto ok

if key = 'n' then ¢goto start}
ok

end}

procedure display(x,y ¢ intederjvar heat:integer}
var hestststring)t

var codetintegery histringg

begin
outtextxy ( 15,getmaxy-20, 'Heat Range = (0 - 255) ')}
outtextxy(15,detmaxy-10, 'Heat is ')}
readin(heat)}
str(heat,h)}
heats t= hg

outtextxy(x-50,detmaxy-10,heats)}



val(heats,heat,code)

port [port_clli=heat}

outtextxy(x+60,detmaxy-20,'Press (i or 1), If you want INC 7');
outtextxy(x+60, getmaxy-10, 'Press (d or D). If you want DEC 7')%
ocuttextxy(3%x+80,getmaxy—-15, 'press key ')
setviewport (0,0, getmaxx,getmaxy,clipon)

end}

procedure scale(ratel,datal,zireal} itinteger)y
var date2,datad,dstad,datab,countireals st,ddistringl 91}
ose,8,byc,countlsinteger;
begin
setviewport(0,0,getmaxx, getmaxy-40,clipon);
clearviewport}
setviewport(0,0,¢etmaxx, getmexy-40,cliponl}
outtextxy(x+80,15, 'THINFLIM THICKNESS MEASUREMENT')}
line(x-65,getmaxy-67,x-65,y-130)¢
line(x~65,getmaxy-67,getmaxx-40, getmaxy-67)}
line (x-70,51,x-65,51)}
outtextxy(x-125,y~-138, 'Frequency (MHz)')}
outtextxy(getmaxx~100,getmaxy-56, 'Time (Sec) ')}
datadi1=datalj
data2 ¢= detal/1000000;

e1= y-1253



str(data2,st)}
cuttextxy(x-142,y-125,s5t)}
count:= z/43%
count i t=round{(count )}
datad4s= countli¥rately
date5:= datad-(4%datad)}
str(data5,st)
outtextxy(x-142,e+(4%countl),s5t)}
for ot= 1 to 3 do
begin
datad 1= data3d - datady
data2:= data3d/1000000;
et=etcount1}
str(dataZ,st)
outtextxy (x-142,e,st)}
line (x~-70,e+3,x-65,e43)}
end}
b 1= x-653
ci=i}
if 1 = 1 then ci1= i-1}
for 8 t= 1 to 5 do
begin
c 1= c+100}

"B 1= B+1003



str{c,dd)}

outtextxy(b,getmaxy-62,dd)}

line (b+10,getmaxy-69,b+10,getmaxy—-65)¢
ends

end}

procedure print (var heatststring{ x.ysinteger)

bedgin
outtextxy(4%¥x+25, getmaxy-15, 'Heat= ')}
SetViewPort (4%x+80, getmaxy-15,getmaxx-5, getmaxy-2,clipon)}
outtext (Heats)}

end}

procedure plotgraph (ver rate,t,f,ratel,ztreal}
’ var heat,i,x.ytinteger)}
label 1inonsthim.,thin,new,line,newplot}
var monol,mono2,plotsinteder;
jerate2,low,mid,hightreal}
freq,timet integery
fresthick,data2,det,datal srealy
MmN, B, qyr,§, vt integer}
5t'hzstring[6]; d,dogtstringf 201}

begin

néw:; monc!l 1= portlport_hbll1}



if mono! = 254 then goto newy
low t= portlport_h231}
mid 1= port[purt_c2]3
hight= portlport_gs21}
port L[port_sl1l 3= $01}
port Lport_all 1= $00%
dat 1= high%¥256%256+mid#256+1ow;
if det<3000000 then goto new;
if det >3700000 then goto newt
i= i+1y
datalili=daty
z1=y+563
ratels=rates
if rate = 0 then ratel:=1}
if i =1 then
begin
g1=03
data0:=datalil}
datals=datalil}
scale(ratel,datal,z,i)}
newplott}
jt= z ¥ date [il/ detaly
goto linet

’ endi



rate21= datal - data [ilJ}
rate21= abs(rate2)}
ji1= z - ( rate2 / ratel)
line:¢ . plot:= round (j) %
freqs= 2B0-ploty
if freq >= 280 then
begin
g1=04
datalit=datalil}
scale(ratel,datal,z,i)t
goto newploty
end}
g:= g+l
time1=g+78;
ni=freqs
mi =t ime}
setvigwport(0,0,detmaxx,getmaxy,cliponl}
rectangle(0,0,getmaxx, getmaxy)t
if (i = 1) or ¢ freq = 51 )then
begin
moveto(time, freq)s
goto thing
end}

thimsg movetol(p,qglt



thintg lineto(time,freq)l
pi=mj
qi=nj
ri=round(rate)
str(r,dog)}
outtextxy(getmaxx-500, fetmaxy-38, 'rate = ')}
outtextxy(detmaxx-430,getmaxy-38,dog)}
fret=data [i]J - 1%
fret=abhs(fre)i
lt=datalil;
if i = 1 then fre = Oi

if fre = rate then heats= heat

if fre < rate then heat t= heat-1

if fre > rate then heat 3= heat+1}

if rate = 0 then heati= 255}
if i =t then
begin
heat 1 =255}

fres=data0 - datalilj

fres=abhs(frelg

str(fre,dog) 3
outtextxy(getmaxx-330,getmaxy-38,'Dif.freq = ')}

puttextxy(getmaxx-235,getmaxy-38,dog)

end}



Setviewport (4¥x+80, getmaxy-15, getmaxx-5, getmaxy-2,clipon)}
clearviewport}

Setviewport (4%x+80, getmaxy-15,getmaxx-5, getmaxy-2,cliponl

end}

procedure checkkey ( var heat!integer} var heatststring)}
var cichars histrings
begin
if keypressed then
begin
clearviewport}
c := readkey}
case c of
'i'y'1' ¢ heatt=heat+10}
‘d'y'D' t heati=heat-10}
end}
end}
if heat<0 then heatt1=0j}
if heat>255 then heat =255}
portLport_cilt=heat}
str(heat,h)}
heatst=h}

end$



procedure save $
var ch ¢ chary
fil ¢ file of result}
sf ¢ string;
begin
Pepéat
writeln ('Do you want to ssve data (Y/N) ¢ ')
ch = readkey}
until (ch = 'y') Or (ch = 'n')}
if ch = 'y' then
begin
write ('input file name t ')
readln (sf)}
assign (fil,sf)}
rewrite (fil)s
write (fil,dats)}
close (fil)s
writeln ('OK 1')}
end
else
writeln ('Good bye')
ch = resdkey}

End}



begin { Main }
clrscry}
title(rate,t)}
gd 3= detecty
initgraph(gd,gm, 'bt\ ')}
cleardevice;
setactivepage(1)
setvisualpage(1)}
rectangle(0,0,getmaxx, getmaxy)}
port [Crt_11 t= $B2; { a,c=>out 4 b=>in 1}
port [Crt_21 := $9b { a,b,c=>in }
port [port_ciJi= 255%
i1= 0y f31=0y
xt=getmaxx div 5%
yi=getmaxy div 2
display ( x,y,heat,heat:
changet}
print ( heats,x,y)}
if i=t then goto b H
plotgraph ( rate ,t,f.r :1, ,"eat,i.K.¥}}
checkkey (heat,hests)i
if keypressed then
begin

chi=readkey!



case ch of
'‘b','B'igot.o breaks
's','S'igoto stop}

ends

end}

goto change;
break!{ readln(w)

if w = 's' then goto stop}

goto chandget

stops;

closegrapht
save}

end.
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program thickness_control}

uses cort,graphy

type result = array [0..4000] of real}j

const Crt_1 $2bf 1§

]

Crt_2 $2bb

Port_al = $2hc {count Freq high 1}

Port_ht = $2hd {count Freq mid }

port_ct = $2hbe % fcount freq low }
Port_a2 = $2h8 § { clear counter 1}
Port_b2 = $219 { mono 1}

port_c2 = $2ha } { D/A converter 1}

lahel chandge,break,stop}

var ch,wichar}
gm,gdyx,y,5,8,dent integer} heatsistringy 1,datal,z,f,le,ratelireal;
i,heatst integers k,rate,t, rate2,frel,frel,thicktreal}

distringl 2013 data t resultg

procedure title (var rate,k,ttreal)i
label start,okt
var fyden,a,ssrealy
keyitchar}
hegin

start:}



clrscry

write( 'Input thinflim thickness
readin(t)}

writelng

write('input rate of evapulstion (0-30)
readln(rate)

writelng

write('input sensitivity of x-tal
readin(s)}

writelng

write('Input density of metirial
readIin(den)

writelng

write('Input esrea of evapulation
readin(a)z

writelnt

ks=den¥s¥ag

writeln('Are you sure ? (y/n)')}

key 1= rerdkey}

if key = 'y' then ¢dgoto ok}
if key = 'n' then goto starty
okt

end}

')y

")

l)‘

!);

')'



procedure display(x,ytintegergvar heat:integer:
var heatststring);
var codetintegert tstringy
begin
outtextxy ( 15,detmaxy-20, 'Heat Range = (0 - 255)'):
outtextxy(15,detmaxy-10, 'Heat is ')}
readln(heat)}
str(heat,h)}
heats $= hi
cuttextxy(x-50,getmaxy-10,heats)}
val(heats,heat,code)}
port L[port_c2]:=heatt
cuttextxy(x+60, getmaxy-20, 'Press (i or 1). If you wantt INC 7')%
ocuttextxy(x+60,getmaxy-10, 'Press (d or D). If you want DEC ?7');
cuttextxy(3¥x+80,getmaxy-15, 'press key ')
setviewport(0,0, getmaxx, getmaxy,clipon)}
end}
procedure scale(ratei,datal,zirealy itinteder)}
var data2,datad,datad,data5,count.trealy st,ddistringl 31}
c.,e.8,b,c,counti!integery
begin
setviewport(0,0,getmaxx, gyetmaxy-40,clipon)
clearviewport}

sétviewport(0.0,getmaxx,getmaxy—40,c1lpnn);



outtextxy(x+80,15, 'THINFLIM THICKNESS MEASUREMENT');
line(x-6&5, getmaxy-67,x~-65,y-130)}
line(x-65, getmaxy—-67, getmaxx-40,getmaxy-67)}
line (x-70,51,x-65,51)}
outtextxy(x-125,y-138, 'Frequency (MHz) ')}
outtextxy(getmaxx-100,getmexy-58, 'Time (Sec) ')
datads=datal}s
date2 ¢= datal/1000000;
et= y-1253
str(dats2,st)}
outtextxy(x-142,y-125,5t)}
counts= z/4;
count i =round(count)}
datad4:= countl¥ratel;
detabi= detad-(4%dated)s
str(datab,st)}
outtextxy(x-142,e+(4%count1),5t)}
for o:= 1 to 3 do
begin

detad $= datad - data4dy

date2t= dstad/ 1000000}

es=e+count !}

str(detaz,st)}

outtextxy (x-142,e,5t)



line (x-70,e+3,x-65,0+3)%
end}
b 1= x-65%
ct=i}
if i = 1 then c1= i-1}
for 8 $= 1 to 5 do
hegin

c $= c+100

str{c,dd)s

outtextxy(b,getmaxy-62,dd)}

line (b+10,getmaxy-69,0b+10,getmaxy-65)1
end}

end}

procedure print (var heatststring} x,y!inteder)s

bedgin
outtextxy(4*x+25,getmaxy-lﬁ,'Heat= ')
SetViewPort(4%x+80,getmaxy-15, getmaxx~5,getmaxy-2,clipon)l}
outtext (Heats)

end}

procedure plopgraph (var rate,k,t,ratel,z,fre0,frel,thickirealy

var heat,i,x,ytinteger)}



label inn,thim,thin,new,line,newplot;

var monol,mono2,plot!inteders

freq,times inteder}

myNyPeger,&yveintegders

begin

news{ monol! $= portlport_b21;

if monol = 254 then goto news

low 1= portliport_bll;

mid 1= portlport_clly

hight= portiport_alls

port (port_a2l = $013%

port [port_a2l 1= $00%

JerateZ,low,mid,hightreal}
fre,data2,dat,data0Otreal}

st,htstringl6l; d,dog:stringl201;

dat (= high¥256%256+mid*%256+1ow}

if dat<3000000 then goto new;

*if dat >3700000 then doto news

i s= i+1¢
datalil:=dat}
z3=y+56}¢
ratelt=rate}
if rate = 0 then rateli1=1}
if i = 1 then
begin
g1=0y

dataQs=datalil}



datali=datalil;
scale(ratel,datal,z,i)}
newplot
j:=‘z ¥ data [il/ dataly
goto linet
end}
rateZ:= datal - deta [il}
rate2:= sbs(rate2)
jt= z - ( rate2 /7 ratel)
linety plots= round (j) %
freq:= 280-plot
if freq >= 280 then
begin
g:=03
datalt=datalil}
scale(ratel,datal,z,i)}
got.o newploty
end}
gi= gtly
timet=g+78;
ns=freq}
mi=time}
setviewport(0,0,getmaxx,getmery,clipon)

réctangle(0.0.getmaxx.getmaxy);



if (i = 1) or ( freq = 51 Jthen
begin
moveto(time,freq)s
gngu Lthing

end}

thimss moveto(p,q)}
thinsy lineto(time,freql}
pi=mg
qi=nj
ri=round(rate)s
str{r,dog)}
outtextxy(getmaxx-500, getmaxy-38, 'rate = ')}
outtextxy(getmaxx-430,getmaxy-38,dog)}
fret=data [i]1 - 1}
13=data [il}
frest=abs(frae)}
frelt=data0 - datalil}
freli=abs(frel)}
fre01= (t%k)/904

if i = 1 then fre:=0;

if fre = rate then heatt!= heat?}
if fre < rate then heat 3= heat-1 i

if fre > rate then heat $= heat+l}



if rate = 0 then heat:= 2553
if frel »>= fre0 then
bhegin
heat:=2554
‘thicks=(100%frel) /k}
str(thick,dod) 3
outtextxy(getmaxx-330, detmaxy-38, 'thickness = ')}
outtextxy(getmaxx-235, getmaxy-38,dog)}
end}
Setviewport (4%x+B0,get.maxy-15,§etmaxx-5, getmaxy~-2,clipon)
clearviewport;
Setviewpnrt(4¥x+80.getmaxy—ls,getmaxx—ﬁ,getmaxy—z,clipon);

ends

procedure checkkey ( var heattintegery var heatststring)i
var cichar hsstringg
begin
if keypressed then
begin

clearviewporty 2

c 1= readkey}

case c of

*i'y'1' 1 heatt=heat+10}

'd','D' : heati!=heat-10%



endj
end
if hest<0 then heat1=0}
if heat>255 then heat:=255;
portiport_cZ21i=heat}
str(heat,h)}
heatst=hj

end}

procedure save }
var ch ¢ charg
fil ¢ file of resulty
sf t strings
begin
raepeat
writeln ('Do you want to save date (Y/N) : ')i
ch 1= resdkey;
until (ch = *y') Or (ch = 'n')j
if ch = 'y' then
begin
write ('input file neme ¢ ')}
readin (sf)}
gssign (fil,sf)}

rewrite (fil)}



write (fil,datals
close (fil)y

writeln ('0K !')}

end
else
writeln ('Good bye')t
ch t= readkey}
End;

begin { Main }
clrscrs
title(rate, k,t)
gd t= detecty
initgraph(gd,gm, 'b:\"')}
cleardevice;
setactivepage(1)}
setvisualpage(l)}
rectangle(O.U,Qetmakx,getmaxy);
port [Crt_11 := $9hy fLa,b,c => in }
port [Crt_21 := $82 3 {a,c, => out , b => in }
port [port_c23t= 255¢
it= 0y thicki=0}

x1=getmaxx div 5§



yi=getmaxy div 2}
display ( x,y,heat,heats)
changet}
print ( heats,x,y)i
if thick > t then goto break}
plotgraph ( rate ,k,t,ratel,z,fre0,frel,thick,heat,i,x,y)}
checkkey (heat,heats)i
if keypressed then

begin

cht=readkey}
case ch of
'h*, 'B'sgoto break
's','S'tgoto stop}

end}
end}
got.o change}
breakty readln(wls
if w = 's' then goto stops
goto changey
stops}
closegraphy
save}

end.
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program open_file_to_resds
type arreal = arrasy [0..40001 of realj
ver data arreﬁl:
fil _of_ar 3 file of arrealt
strg ¢ string}
count ! intedgers
bedin
write ('input file name &t ')}
readln (strg)g
assign (fil_of_sar,strg)s
reset (fil_of_ar)y
read (fil_of_ar,data)}
close (fil_of_sr)y
for count 3= 0 to 4000 do
begin
writeln (data [count1)}
readln
end}

end,



AARYIN A

Tiann
%



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



ANAEUIN A

AL DEaD e 1.C.



DAC0800/DAC0801/DAC080

~F National ' . .
/e’ Semiconductor LIS -
z Corporation . £ . ,

DACOSOO/DACOBOUDACOBO?. 8 B” igital-to-Analog
Converters ‘ g

é.

_,o

General Description C.
The DACOBOD series are monolithic 8-bit high-speed cur-  The DAC0800, DACO0BD2, DAC0B00C, DACOBO1IC ard
rent-output dipital-to-analog converters (DAC) featuring typi-  DACOB02C ere a direct replacement for the DAC-08, DAU-

cal setlling times of 100 ns. When used as a multiplying  0BA, DAC-08C, DAC-08E and DAC-08H, respectively.
DAC, monotonic performance aver a 40 to 1 reference cur-

rent range s possible. The DACOBOO series also features Features
high compliance complementary current oulputs to aliow

. K e & Fast seftiing output current . - 100 ns
differential output voltages of 20 Vp-p with simple resistor
. m Full scale error 21183
loads as shown in Figure 1. The reference-to-full-scale cur- Nonli " N " . 0.19;
rent matching of better than * 1 LSB eliminates the need for  Nonlinearity over emperaiure 0. N °
full-scale trims in most applications while the nonlinearitios . ® F‘_’" scale current 'f'"ﬂ 210 ppm/°G
of better than *0.1% over temperalure minimizes system % High outpui compliance - —10Vio +18Y
error accumulations. * = Complementary current outputs

The noise immune inputs of the DACOBOO series will accept B Intertace directly with TTL, CMOS, PMOS and others
TTL levels with the logic threshold pin, Vic, grounded. & 2 guadrant wide range multiplying capabiiity

Chénging the V¢ potentia! will allow direct inferface tooth- = Wide power supply range +4.5Vto £18Y
er logic families. The performance and characteristics of the .

®m Low power consumption - 33 mW at 25V
device are essentially unchanged over the full4.5V to g ow cost :
+ 18V power supply range; power dissipation is only 33 mW . 3
with + 8V supplies and ie independent o! the logic input
-states.
Typical Applications e
S ny
. DIGITAL INFUTS
- lﬂ:l . 188 - e -
1 82 BY 88 5 85 87 ©F " :’ :: "
e tour .
. “ssrnnu.nu. © o
an;a . Vour Y0 0 Vyp
. ]
- _ ‘__[-M/v— “ L o] - -
. S u..rl '_l l::‘,:}: oot -
- v-nm.! - : st .
e o ’ TLrH/8886-1

FIGURE 1. 1 20 Vp.p Output DIgltaHo-Anaibg Converter {Note 4)
Ordering Information

Temperature Order Numbers
Non-Linearity - Range
ang J Package (J16A)° N Package (N16A)* SO Package (M16A) !

+0.1% FS | —55°C < Tp < +125°C | DACOBO2LJ | DAC-0BAQ
+0.1% FS 0’C< Ty s +70:C DACO0B02LCJ | DAC-08HQ | DACOBO2LCN | DAC-08HP DAC0B02LCM
10,19% FS | —55°C £ T4 < +125°C | DACOS00LS | DAC-080 .
+0.18% FS 0°C<Tpo < +70°C | DACOBOOLCJ | DAC-08EQ | DACO8DJLCN | DAC-OBEP DACOBOOLCM
£0.38%FS | 0°C<Ta< +70°C DACDBO1LCH DAC-08CQ | DACOBGILCN | DAC-08CP DACOBO1LCM

*Deovices may be ordered by using either orde” number.




Absolute Maximum Ratings oote 1)

it Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
pistributors for avallabilily and specifications.

Supply Voltage (V+ — V-) + 18V or 36V
power Dissipalion {(Note 2) 500 mw
Reference input Differential Voltage
(V14 o V15) V-tov+
Reference Input Common-Mode Range
V14, Vi5) V- tov+
Reference Input Current SmA
Logic Inputs V= to V= plus 36V
Analog Current Outputs (Vg— = —15V) 4.25mA
* ESD Susceptibility (Note 3) TBDV
Storage Temperature —-65°Cto +150°C

Lead Temp. (Soldering, 10 seconds)
Dual-in-Line Package (plastic)
Dugl-In-Line Package (ceramic)
Surlace Mount Package

Vapor Phase (60 seconds)
Infrared (15 seconds)

Operating Conditions (Note 1)

Temperature (Ta)
DACOB02L
DACOB00L
DACOBOOLC
DACOBOILC
DACOB02LC

Min

—55
-55
0
0
0

+125

+125
+70
+70
+70

260°C
300°C

215°C
220°C

Units

*C
°C
°C
*c
*C

Eiectrical Characteristics me tollowing specifications apply for Vg = # 15V, Igr = 2 mA and Ty < Ta €
Tw.ax unless otherwise specifisd. Output characteristics refer to both Ioy7 and loyT-

. DacosozL/ DACO800L/
Symbo! Parameter Conditions DACO0802LC DACOBOOLC DACDS01LC Units
N Min | Typ jMax {Min] Typ | Max {Min} Typ | Mex
Resolution 8 8 8 8 8 8 ] 8 8 Bits
Monotonicity 8 ] 8 8 ] 8 8 8 8 Bits
Nonlinearity 0.1 30.19) +0.39] %FS -
t Satiling Time To 1 % LSB, All Bits Switched 100 { 135 100 | 150 ns
“ON" or “OFF", Tp = 25"
DACOB00L . 100 | 135 ns
DACOBDOLC 100 | 150 ng
tPLH, |Propagation Delay Ta=25C :
tPHL Each Bil 35 60 35 60 kL 60 ns
All Bits Switched 35 { 60 35 60 35 60 ns
TClgs  [Full Scale Tempco 10 | 250 110 | £50 210 | +80 {ppm/C
Voc Output Voltage Compliance {Fuli Scale Curent Change -10 18 |10 18 |[—-10 18 v
<Y LSB, Royr> 20 MO Typ )
freq Full Szale Current VRer= 10.000V, R14=5.000 k1] 1.984] 1.892 {2.000]1.84] 1.99 | 2.04 [1.84] 182 | 204 | mA
R15=5,000 k0, To=25C.
lrss Full Scale Symmetry lrse~IFs2 205|140 21 | 280 2 ! 216§ pA
I Zero Scale Current 01 | 1.0 02 | 20 02 | 40 | pA
Irsa Dutput Current Range V- = -5V oj20fja1j o 2021 f{0] 20| 21| mA
V- =—8Vto —18V 0 20 1421 0 20 4.2 0 20 | 42 mA
Logic Input Levels
viL Logic “0" Vig=0v .| 0.8 0.8 08 v
Vo Logic 1" 20 20 20 v
Logic Inpul Current Vic=0v
I Logic 0" —10VS VNS + 0.8V -2071-10 -20f ~10 -20| -10| pA
ha Logic “1" 2V Vi< + 1BV 0.002{ 10 0.002{ 10 ooz} 10 A
iy Logic Input Swing V- =15V -10 18 |-10] 18 |—10 18 v
Vrun  |Logic Threshold Range © [vg= +15V -10 13.5 |~ 10| 135 |~10 1851 V
hs |Reference Bias Cunrent -1.0]|-3.0 -10}-3.0 ~10|-30{ pA
gzt Reference Input Slew Rale |Figure 12) 40| 60 40| 6.0 0] 8.0 mA/pus
PSSigg 4 [Power Supply Sensitivity  [4.5V<V+ S 18V 0.0001{ 0.01 0.0001] 0.01{ ° {6.0001] D01 | S/%
PSSlpg - —45VEV-<18Y 0.0001| 0.01 0.0001] 0.0% 0.0001] 0.01 | %/%
Inge=1 mA
Power Supply Current V=15V, lggr=1mA :
I+ : 23 | 38 29 | 38 23 {38 | mA
- -¢3{~58 Y ~a3|-58| ma -
Vg=5V, ~ 15V, lgpr=2 mA’
I+ 24 | 28 24 | 38 24 | S8 | ma
I~ -54|-78 -6e|-7¢ ~64]|-76] mA
Vg= 2 15V, Iger=2 mA
1+ 25 | 38 25 Se 43 S8 mA
Ll -65|-78 -65|~7.6 -65| 75| mA

2080JvQ/10800v(A/00800vA



DAC0800/DAC0801/DAC0802

T ————
Electrical Characteristics (contined) iR
The following specifications apply for Vg = 115V, Iggr = 2 mA and Ty < Ta < Tiax unless otherwise specified. Dutput
characteristics refer 1o both loyt and ToyT. . X
DACOBO2L/* ¢ DACDBO0OL/
Symbol | Parameter Conditions DACOBOZLC 5-.{  DACOBOOLC DAC0B0ILC Units
Min | Typ | Max: |- Min | Typ | Max | Min | Typ | Max
Po Power Dissipation | 5V, Ingr=1mA 33 | as¥ate. 33 | 48 a3 | 4 | mw
5V,~ 15V, Iggr = 2mA 108 | 136 108 | 136 106 | 136 | mw
415V, lggr= 2 mA 135 | 174 135 { 374 135 | 174 | mw

Note 1: Absolute Maximum Ratinps indicate kmils beyond which damape 1o the dewice may occur. DC and AC elactrice! spectizations do not apply when &peratmg
the device beyond fit specified opereting conditions.

Note 2: The junction temp o' the DAC0800, DAC0801 and DACOB0Z is 125°C. For operating et elevated temp , devices in the Dut " In-Line
J patkage must be decated based on @ thormat! resisignce of 100°C/W, Junction-to-smbient, 175°C/W for the molded DustIn-Line N package end 107°C/\ fo-the
Small Oulline M package.

Note 3: Human body model, 100 pF discharged throup™ e 1.5 k1) resistor,
Note 4: Pin-out numbers for the DACOBOX represent the Dusl-in-Line packege. The Small Outline package pin-out ditfers from the Dual-In-Line pachag:.

Connection Diagrams

Dual-In-Line Package Small Outline Packege
v /. :
t.,m:ﬁ"stg—'- . U L. comrensation Lot 3 16}y LSB
. o7 - . " Vet Vrer(*)—2 15 [87
V'-:- T ’ -‘—‘-an".) VRI.T(')- 3 14 B‘
4 1 COMPENSATION=— 4 13}-85
Tout = dl
s 2 THRESHOLO CONTROL, V¢ =1 5 12[~8,
MSB B1 =] =t L8 : — e
. lour™ ] 1 "‘Bs .
1] 11 ¢ .
2= —% v—7 10}-8,
— n- oo =3 |-, uss
Bt LI
TL/H/EE86-14
Top View
: - TL/MH/8886-13
‘ Top View :
See Ordering Information
Block Diagram vote 4)
(1]
v vie " n n [ [ " n M
?" T' Tl Tl ?1 Tl TI in T" 1 :
l_]_}_gj ) B 1 1 1 1 B
WiAY ]
NITWORR — P o o—ipey
l 1 1 1 1 0
e LR TR LR LR TR LR S L YRR Y thn
'l"("o‘l .
3
- 3
DADR
gl E)
]
cosr -
TalHe 55002

' iy
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Typical Performance Characteristics '
Fuli Scale Current Reference Input
vs Reference Current ) LSB Propagation Delay Vs Igg u Frequency Response
Ta* Taun 70 Thiz i i | RIS b L ITH ||
H S elcansien £ w ! 14l ]l: " ::L. :; wi -
¢ Ll X one — _“ a g ¢ lawsm-osf; L
E TN = | il il v $ Vs oy g
g 4 1 : 3o ) lll i i 1 - : +
3 S | T o il ° L\ L
9 £ m L11SE s 70an g 2 ;\\\ \ s
[ < " it LEIR i g o= 24
2 ? | 3L m < Y B
> £ L TLSE = 20l e i 3 1 1
" o L UMITEORTT 1 ;o 0 ‘n 14 c -3 3 |‘
= 1 i Voot Y | . L '71‘! -1 ; N1
A o LI T : T
0 1 ? 3 N s 00102 005010062 05 v 2 § 0 o1 of [YER) ? s 10
Inge - REFEREACE CURRERT (mA) 155~ OUTPUT FULL SCALE CURRENT (=N) FRLOVENCY (MH2)
Curve 1: Cc=~ 15 pF, Viy=2 Vp-p
. centored at 1V. .
Curve 2: Cc= 15.pF, Viy= 50 mVp-p
centered 8t 200 mV.
Curve 3: Cc =0 pF, V= 100 mVpp
a1 0V and applied through 50 N con-
notted to pin 14.2V apphed to R14,
Reference Amp Logic Input Current .
. Common-Mode Range vs Input Voltage o Vi — Vi ¢ vs Temperature
ap | 1" T TO Yunx . 3
BITS “ON T s u
i 1n é ? +
E o H 3 :: 11
g B F .
By fryecuy Tve-tv v e WY S W Rl ]
E 1 tagpeimd ’ E x ': I T —
£ T prd s LS I
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DAC0800/DAC0801/DAC0802

Typical Performance Characteristics (Conn?naem

F
Power Supply Current Power Supply Current Power Supply Current
vg ty v~V . vs Temperature
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. . FIGURE 2
Typlcal Applications (continued)
- DIGTTAL INPUTS v 256
~ 2 VRee | 255
:‘Hllul‘.’!ll:‘ trs = Hg.; h2.'»6
e o+ 1o = s for al
- vve "5" u [ logic states
- For fixed reference, TTL operation,
A CVREF | typics' values are:
i phana & G VRer = 10000V

<
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-¥

‘“tagy Tea
. .
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WV “

we e
-
> _ -y
" .
g b

= ™3
-:L:"-:"

FIGURE 4. Recommended Full Scale Adjustment Circult

(Note 4)

Rpee = $.000k
R15 = Rper
Cg = 001 pF
e = Vic = OV (Ground)
TL/M/5686-5 )
FIGURE 3. Basic Positive Reference Operation (Note 4)

TUWSYE-15

Ras
. L1t
- "V O==O—AAA—
To e BECE16
TL/H/BEBE-21 Ws = ~VaEe 255 Note Rppr et lrg RISES

Rpgr 256 1o bias cument canceligtion

FIGURE S. Basic Negative Reference Operation (Nele d)
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Typical Applications (continued)

DIGIVRL tNPUYS

L 38
BopIY B BB B o

190+ + ¥ b Orevavet

G

TL/HIB686~17

B1 B2 B3 B4 B5 B6 B7 Bs|lgmA|lgmA| Ep Eo
Full Scale 1 1 1 1 1 1t 1 1/[1992]0000]-8960( 0.000
FullScale—LSB {1 1 1 1 1 1 1 019840008 |-8920]~0040
HelfScale+LSB {1 O O O O O O 1 (1.008¢{0084}{-5040}~4920
Half Scale 10 0 0 0 O O O] 1.000(0.892|—5.000|—4.960
HaliScale~LSB {0 1 1 1 1 1 1 1 |o0.892]1000|~4960|~5.000
Zero Scale+LSB{ 0 0 ©0 0 0 0 O 1 {0008]|1984|-0040|~9.920
Zero Scale O 0 0 0 0o O 0 ©o}0000]1.892]| 0.000 |-6.960

FIGURE 6. Basic Unipolar Negative Operation (Note 4)

AR L R o
TL/H/5686-8

B1 B2 B3 BA B5 Bt B7 B8] Eg Eo
Pos. Full.Scale 1 1 1 1 1 1 1 1] -8020|+10.000
Pos.FullScale—LSB{1 1 1 1 1 1 1 0| -8640| +0.820
ZetoScale+LSB |1 0 0 0 0 0 O 1 -0.080| 40.160
Zeto Scale ‘1 0 0 0 0 0 O O} 0.000 | +0.080
ZeroScale—LSB {0 1 1 1 1 1 1 1] +0.080| 0000
Neg.FullScale+1LSB{0 © 0 0 O 0 0 1] +9.920| ~9.6840
Neg Fuli Scale 0 0 0 0 0 0 0 ©0]+10.000| -9.920

. |
vagr * W O—AAA—

:

FIGURE 7. Basic Bipolar Outpul Opersation (Note 4)

-m
ot - e (< K1)
wpre X 8 19 1Sz cooe

R =R = Raes

HR, = K withn 0.05%  oulput is symmetnca’ abow! ground

B1 B2 B3 B4 B5 Bt B7 B8| Ep
Pos. Full Scals 11 1 1 1 11 1]+
Pos.FuliScale—-LS8]1 1 1 1 1 1 1 0{+98
{+ }Zero Szale 1 0 0 0 0 0 0 0|+0020
(—)Zero Scale 0 1 1 1 1 1 1 1}-002
Neg Fu'Scae+ILSB] 0 0 0 O 0 ©0 © 1]-8&
Neg. Full Scale 0 0 0 0 0 0 O O]-28
‘FIGURE 8. Symmetrical Offse

1 Binary Operation (Note 4)
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DAC0800/DAC0801/DAC080

Typical Applications continueq)

g
DACDIS l-—on'lo‘"s.nl
s = 255 '
~>tg 'REF
256 TL/HLBR7 19
fo- Y output { pative logit DAC), connec! inven.-
wm:nrolopanwwr(wm) eonrmlo(pmc)loprm
FIGURE 8. Posltive Low Impedance Output Operation (Nole 4)
fo - .
O 870 - 15y 1,
) ege 220
FS 256 REF
g s - TL/H/5688-20
For Y output { as 8 nepative logic DAC) connect non-in-
vminrc(opamlosunz).m'edlo(ﬂﬂﬂbﬂ'm
FIGURE 10. Negstive Low Impedance Output Operation (Note 4)
Vi = Vg + 1.4V L - .
15V CMOS, HTL, HNIL
Viy = 7.6V
gy
. TR
I - AL 20 ]
TIL.0M l 12VI0 Y l
Vygetav .
| | wg .
barex : 'u'.: ne
%ic ' mu s l ’V§u - -
U I | o “u
—T;;,—"l'—"‘,——"i' I il
Yin iy L] ] M—‘
oacux '
| lv-r.L
Yic | AAA—~P
L 1
- = O CA? =
i n
= 11":115656-10
S Typica' values: Ry = 5k, + Viy= 10V
Note. Do not exceed negative logic input range of DAC, ) °
FIGURE 11, Interfacing with Various Logic Famllies FIGURE 12. Pulsed Reference Operation (Nott &)
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Typical Applications (continued)

(2) Irer 2 peak negative swing of iy

“VRes
e (b} + Vger must be above peak positive swing of Vi
34
i Ve
. [1])
v“ Q v 10T1DNAL)
Ry m';u weut Rppy s 810
DALH0D INPEDANCE
TLIH/S686.-12
TL/H/5686-11
FIGURE 13. Accommodaling Bipolar References (Note 4)
I
FOR TURK “ON", V) = 20V
FOR TURN ~DFF*, Vi -0y Y1 O l
Y Y
you L
e = .
L Al -
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HPSDS2.-2000 1 = s
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vt Yout w
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FIGURE 14. Settling Time Measurement (Note 4)
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(IR -
Typical Applications (coniinueg) P
) . o
‘.
S
» v Jror
w l ¥ 'fmvunnl
sLotx FREC- £
RUN J_,_‘
1] 1t 1
DMIBO? ?
w biis ,
Hew
00 01 02 03 D4 04 08 07
= ST s e fnefow
[TTY S—— |
$27T DIGITAL by O ANALDE by
woap Ut -
st M ® ¢
w > b <
2 v foo]s s o e |s
LB 07 86 05 8¢ B B2 WSt \ 4
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bACoI
AL 1/
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L CI.F $ Note. For 1 ps conversion time with 8-bit resolution and 7-bit sceracy, an
= w0 LM361 comparator replaces the LM318 and the refo-ence curent is dayied

by redusing R1, R2 and A3 1o 2.5 kil and Ré 1o 2 MN
FIGURE 15. A Complete 2 us Converéibij Time, 8-Bit A/D Converter {Note 4)
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intel

8255A/8256A-6

8255A OPERATIONAL DESCRIPTION

Modse Selection
There are three basic modes of operation that can be select:
ed by the system toftware:

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

Whan the reset Input goes “high" all ports will be sel to
the Input mode (1.8, all 24 lines will be in the high im.
pedance slale). After the reset Is removed the 8255A can
rermsin in (he input mods with no additional Initialization
required. Ourlng the execution ol the sysiem program
any of the olher modes may be salected using a singls
outout Instruction. This sllows a single 8255A 10 service
a varisty of paripheral devices with a simole sollware
malntenance fouline.

The modes for Port A and Port B can be separetely dalined,
white Port C it divided into two portions ss reguired by Lhe
Por1 A and Port B delinitions, All of the output registers, in-
cluding the siatus flip.flops, will be reser whenever the
mode 15 changed. Modes may be combined 10 thet their
functional definition can be “tarlored*’ ta slmost any /0
structure, For instance; Group B can be programmad in
Mode 0 10 moniiar wmple switch clowings or display compu-
1atronat results, Group A could be programmed in Mode |
10 manstor 3 keyboard ar tape reader On an inrerrupt.driven
Dasis

T LT - )

{ SONTAOL 3V J
R 1

: LI ~ ]

)
i M T
| L L
l‘k‘.’-‘l ™, 0o o ‘,‘-l
. "

TTSIT I

:ﬁl' LTS T

Flgure 5, Baslc Mode Delinltions
and Bus interface

e T it S ht it e e .
T A MMy S ¢ i3 k0 enebig 9 matdas e

oA i W e v i e

CONTROL WOR0D

Sl

L1 T 2%

PORTCROWIR
1« vt
LEX T L)

’ONT Y
- 1 harut
2o QUTIYT

001 SILicTron
8+ %001 0
+« w00t 1

=008 IELICTION
28 « 00t #
49 » w001 §
10 » OO ?

=00t 5L fL sa
s aCttVL

N N
i

Figure 6. Mode Definitlon Format

The mode delinitions and ble mode ations
may seam conlusing at lirsi butl aller & cursory feview Of
the complete device operstion s simple, togical HO ap-
proach will surtace. The design of 1he 8255A has taken

"in10 account things such as efficient PC board tayoul,

control signal dslinltion vs PC iayoul and compiete
functional Hexibllity 10 support 3imost sny pernpnerat
davice wilh no externat lopic. Such design represents
the maximum use of the available pins. -

Single 8Il SeUReset Feslure

Any of the eight bits of Part C can be,Set or Reset using a
tingle OUTput instruction, This teeture reduces software
requirements In Control-bssed spplications.

131308.00!
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|nte' 8255A/8255A-5

MOOE 0 Port Dslinition

A . I gRouP A . aRour 8
PORT C PORTC.
[+ ] -] [+] RY A
4] 930 00 PORTA | upeem | ° | ™% | iLowem
0 | o | o | o] ourrur | oureur | 0 | outrur | outrut
0 ] 6 o v }ourrur | oureyr | 1 | outrur | iNeur !
0 ]o | 0 | outeur | outeut | 2 ! INPUT oureut
[] [] 1 t ouUTPUT | OUTPUT 3 INPUT INPUT
0 1 1+ |0 | o | outPur | iNneUT 4 | outrur | outPut .
0 {1 1o | 1 [ ourrur [ INeUT s | oureur | IneuT
o. ' 1+ | 1+ 1 o | ourrur | iNeuT s | IneUT ouTPUT
0 | ¢ | 1 1+ | ourrur | neur 7 | INeUT INPUT
1+t o 1o 1o [ineur outrutr | 8. { outrut | outeut
" {0 o |t | INUT outeut | 9 | ourreur | invut
1 0 1 ] INPUT QUTPUT | 10 | INPUT ouTPUT
rt 0 ' 1 INPUTY ouUTPUT | V3 INPUT INPUT
v 11 10 "o eyt INPUT 1 32 | OUTPUT | OuTPUT
IEREEER R NPUT  * 13 | ouTruT [ IneuT
oy oy, 9 INPUT INPUT 114 tINPUT ouTPUT
v v |ty 1 i weUT INPUT 1 18 | INPUT INFUT
,
MOOE 0 Contigurations
L
ouTaoL woRo ¢0 ' CONTSOL woRD 01
X D B 9 8 )y O S 3 0 0 Ty 9 3 0
ll[.'ll.l.TlllII—I In,,[o[.lollilltl
. Ll s, 08, a ’_—a—-—‘ oa, ta,
N balel
(et e, e
9, 0, o] - A B, wmmmmnmen—eef [ {
H I ——— r—-‘—- <,
B e . L 1Y TV IS Y
CONTA0L wOAD o COMTROL WORD ¢3
B, B, & 0, 0, 3% O t. % 0, 0, 0, B 0 O 0
v : \
Dononnn [TLLTT[T]
ot ra, 24, 3 af—t va, ra,
e, usa
| e e, ¢, el o, %,
0,0, ] [ 9,0, — L { . .
[N UL, *, e, o o€, =,
— LY. N * f'—"_—' -,
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Intel 8255A/8255A-5

CONTAOL wONO o4
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CONTROL WORD #tf
Oy Oy 0, B 9, 0,

nooooong

A -—.-.ﬁ.—-— [T LS

L
[]

mrfmnas 0C, 22,
—_JL—.':.R‘
N

CONT A, WORD #14
% % 6 o o 0B o o

Cleffe il ],

LY e : oA, 20,

oA
{‘ et ey o<,
L}

0,0,
e,

et

CONTAGK wOhD #13
o ©o 0 o & 9 0o & .

Clelefefedet-]]

8 e 24, 08,

ot e,
0,0y =] ={

i,

[} LY

CONTROL WORD #18
O 0, B o 0y O 9 &

a ’.-—4———. ra oay

{._..4‘_-.g,¢‘
¢

0,0,
)

s e,

Operating Modes

MODE 1 (Strabed Input/Output), This functional con.
figurstion provides s means lor Iransierring VO data 10
or lrom a soeciied port In conjynction with sirobes or
“handshaking™ signels. In mode 1, por! A and Port B use
the lines on port C o generate or accep! these ""hang.
shaking’ signsals.

Mode 1 Basic Functionsi Definitlom:

o Two Groups {Qroup A end Group B)

o Esch group containg one 8-blt data port and one 4.bit
contrel/data port.

® The B:bit dsta port can be sither Input or outoul.
Both Inputs and outputy are laiched.

® The 4.bit port Is used lor control snd status of the

B-bit date port.



170 CHANNEL DIAGRAM

REAR PANEL
SIGNAL NAME PN SIGNALNAME
— |NUMBERS| —
GND B Al ~IOCHCK
+RESET DRV +D7
a8V +D8
+IRQ2 +D5
-5vDC +D4
+DRQ2 +D3
-12v +D2
RESERVED +01
12V : +00
GND Bi0 A10 +/OCHRDY
- MEMW +AEN
- MEMR +A19
- oW +A18
-10R — sAY7
- DACK3 +A16
+DRQ3 +A15
- DACK1 +A14
+DRQ1 +A13
- DACKO +A12
CLOCK y—ﬁgo Aﬂ— + A1
+IRQ7 +A10
+1ROS ~a9
+IRQS +A8
+1AQ4 +A7
+IRQ3 +AB
-DACK2 +AS
+TIC + A4
+ALE +A3
+5v +A2
+0SC +A1
+GND 831 AN +A0
COMPONENT SIDE

Figure 4.1: A pinout of the I/Q connectors in the 1BM PC




APPENDIX 2

WIRE SIZE TABLE

Area of

S.N. Met SWG  AWG Bare Dia
dia with bare
Enam cond
mm mm Sq.mm

1 0.07 - - 0.07 0.086° 0.003848

2 - 45 41 0.071 0.086 0.003973

3 0.08 - 40 0.08 0.097 0.00501

4 - L4 - 0.081 0.097 0.005189

5 0.09 - 39 0.09 0.107 0.006318

6 - 43 - 0.091 0.109 0.006567

7 0.10 - - 0.1 0.117 0.007854

8 - - 38 0.101 0.119 0.007967

9 - 42 - 0.102 0.119 0.008107
10 0.11 - - 0.11. 0.13 0.009503
11 ~ 41 - 0.112 0.132  0.00981
12 - - 37 0.113 0.135 0.01005
13 0.12 - - 0.12 0.14 0.01131
14 - 40 - 0.122 0.142 0.011675
15 - - 36 0.127 0.147 0.01267
16 0.13 - - 0.13 0.15 0.013273
17 - 39 - 0.132 0.152 0.0137
18  0.14 - - 0.14 0.163 0.015394
19 - - 35 0.142  0.165 0.01589
20 0.15 - - 0.15 0.173  0.01767
21 - 38 - 0.152 0.175 0.01824
22 0.16 - 34 0.16 0.183 0.02014
23 0.17 - - 0.17 0.196 0.0227
24 - 37 - 0.1735 0.198 0.02343
25 0.18 - 33 0.18 - 0.206 0.0254
26 0.19 - - 0.19 0.216 0.02835
27  0.193 36 - 0.193. 0.218 0.02927
28  0.20 - - 0.20 0.226 0.03142
29 - - 32 0.203 0.229. 0.03243
30 - 35 - 0.213- 0.241 0.03575

0.0361
0.0369
0.0465
0.0481
0.0585
0.061
0.074
0.07
0.075
0.0869
0.0908
0.0931
0.1034
0.1079
0.1168
0.1215
0.1262
0.1416
0.1467
0.1625
0.1679
0.1849
0.2096
0.2202
0.2349
0.2676
0.2686
0.2897
0.297
0.3281
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A

S.N. Met SWG  AWG Bare Dia
dia with
Enam
mm mm
31 0.22 - - 0.22 0.249
32 - - 31 0.227 0.254
33 0.23 - - 0.23 0.262
34 - 34 - 0.234 0.264
35  0.25 - - 0.25 0.279
36 - 33 30 0.254 0.287
37 0.27 - - 0.27 0.302
38 - 32 - 0.274  0.307
39 - - 29 0.286 0.323
40 - 31 - 0.295 0.33
41  0.30 - - 0.30 0.335
42 - 30 - 0.315 0.351
43  0.32 - 28 0.32 0.358
44 - 29 - 0.345 0.384
45  0.35 - - 0.35 0.389
46 - - 27 N.361  0.401
47 - 28 - 0.376 0.417
48  0.38 - - 0.38 0.422
49 0.4 - - 0.40 0.447
50 - - 26 0.405 0.45
51 - 27 - 0.417 0.462
52 0.45 - - 0.45 0.498
53 - - 25 0.455 0.503
54 - 26 - 0.457 0.505
55 0.5 - - 0.5 0.554
56 - 25 - 0.508 ,0.561 -
57 - - 24 0.511 0.564
58 0.55 - - 0.55 0.605
59 - 24 - 0.559 ' 0.612
60 - - 23 0.573 0.627.

Area of
bare
cond
sSq.mm
0.03801
"0.04039
0.04155

0.04289

0.04909 .
0.05067 -

0.05726
0.0591

0.06422 |

0.06818

0-07069 N
0.07791 -
0.08098 -

0.09372

0.09621

0.1021
0.1110
0.1134
0.1257.
0.1288
0.1363
0.159
0.1624
0.1642
0.1964
‘0.2027
0.2047
0.2376
0.2452
0;2582

0.3516
0.3676
0.3847
0.3932
0.4453
0.4650
0.5204
0.5408
0.5931
0.6245
0.6455
0.7121
0.7367
0.8559
0.895
0.9341
1.014
1.041
1.157
1.171
1.245
1.45
1.483
1.499
1.796
1.851
1.871
2.174

2.233

2.357
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S.N. Met SWG AWG Bare Dia
dia with

Enam

mm mm

61 0.6 - - 0.6 0.655
62 - 23 - 0.61 0.665
63 - - 22 0.644 0.701
64  0.65 - - 0.65 0.709
65 0.7 - - 0.7 0.759
66 - 22 - 0.711 0.770
67 - - 21 0.723 -0.782
68  0.75 - - 0.75 0.808
69 0.8 - - 0.8 0.861
70 - 21 20 0.813 0.874
71 .85 - - 0.85 0.914
72 . - - 0.9 0.963
73 - - 19 0.912 0.975
74 - 20 - 0.914 0.978
75 0.95 - - 0.95 1.016
76 .0 - - 1.0 1.067
77 - <EE£> - 1.016 1.082
78 - - 18 1.024 1.092
79 1.1 - - 1.1 1.17
80 - - 17 1.15 1.222
81 1.2 - - 1.2 1.273
82 - 18 - 1.219  1.293
83 - - 16 1.291  1.367
84 1.3 - - 1.3 1.377
85 1.4 - - 1.4 1.478
86 - 17 - 1.422 1.501
87 - - 15 1.45 1.529
88 1.5 - - 1.5  1.582
89 1.6 - - 1.6 . 1.684
90 - 16 - 1.626 1.709

Area of R/Km Wt.
bare @20
cond deg C
sq.mn ohms kg/km_
0.2827 61.0 2.57
0.2919 59.1 2.655
0.3255 53.0 2.95
0.3318 52.0 3.218
0.3848 44.8 3.505
0.3973 43.4 3.607
0.4105 42.0 3.733
0.4418 39.0  4.000
0.5027 34.3 4.556
0.5189 33.2 4.702
0.5674 30.4 5.148
0.6362 27.1 5.743
0.6527 26.4 5.906
0.6567 26.3 5.939
0.7088 24,3 6.41
0.7854 21.95 7.07
0.8107 21.27 7.324
0.8231 20.95 7.435
0.9503 18.14 8.584
1.038 16.61 5.386
1.131 15.24 10.19
1.167 14.77 10.537
1.309 13.18 11.692
1.327 12.98 11.976
1.539 11.2 13.872
1.589 10.85 14.313
1.65 10.45 14.883
1.704 10.11 15.356
2.011 8.575 18.118
2.075 18.678

8.307
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S.N. Met SWG AWG g?;e Eiih
Evam
mm mm
91 - - 14 1.628 1.712
92 1.8 - - 1.8 1.892°
93 15 13 1.829 1.92
94 2.0 - - 2.0 2.096
95 - 14 - 2.032  2.129
96 - - 12 2.053  2.149
97 - - 11 2.304 2.408
98 - 13 - 2.337 2.441 .
99 2.5 - - 2.5 2.611
100 - - 10 2.588 2.7
101 - 12 - 2.642  2.756
102 - - 9 2.906  3.028
103 - 11 - 2.946  3.068
1046 3.0 - - 3.0 3.119
10¢ - 10) - 3.251  3.383
106 - - 8 3.264  3.396
107 3.5 - - 3.5 3.637
108 - 9 - 3.658 3.8
109 - - 7 3.665 3.807
110 4.0 - - 4.0 4.155
111 - 8 - 4.064  4.219
112 - - 6 4,115  4.27

g et g
cond deg C
Sq.mm ohms
2.081 8.285
2.545 6.775
2.627 6.564
3.142 5.488
3.243 5.317
3.309 5.211
4,172 4.136
4.289 4,02
4,909 3.512
5.261 3.277
5.48 3.146
6.632 2.6
6.818 2.529
7.069 2.439
8.302 2.077
B.366 2.061
9.621 1.792
10.51 1.641
10.55 1.634
12.57 1.372
12.97 1.329
13.3 1.297

Wt.
kg/km_

18.758
22.93
23.64
28.24
29.15
29.74
37.48
38.56
44,07
47.26
49.22
60.0
61.0
63.0
74.0
75.0
86.0
94.0
95.0
113.0
116.0
119.0
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APPENDIX.3

TRANSFORMERS AND CHOKE LAMINATIOQONS

STANDARD TYPES

Type Ref. [refer fig A 3.1-3.2]

No bre gm Em Em Bm Em sqégm__squh_ cmégb
17 A3.1 1.27 3.81 3.18  0.635 0.635 1.61 1.2 1.95
124 ,, 1.59 4.76 3.97 0.794 0.794 2.52 1.884 4.75
21 ,, 1.59 5.08 5.398 0.794 0.794 2.52  3.32  8.36
10 ,, 1.59  6.033 5.398 0.953 0.953 2.52  4.43 11.2
10A ,, 1.59 6.033 5.398 0.953 0.953 2.52 4.43 11.2
1 s, 1.673 6.429 5.715 0.794 0.794 2.789 6.543 18.2
74 ,, 1.753 5.239 4.366 0.873 0.873 3.063 2.28 6.98
23 ,, 0.905 5.175 4.763 0.953 0.953 3.63 2.72 9.88
11 ,, 1.905 7.62 5.715 0.953 0.953 3.63 7.26  26.4
114 ,, 1.905 7.62 6.667 0.953 0.953 3.63 9.07 32.9
2 ,, 1.905 7.62 7.623 0.953 0.953 3.63 10.89 39.52
30 ., 2.0 6 5 1.0 1.0 4.0 3.0 12.0
31 ,, 2.223 6.668 5.356 1.11 1.11 4.94 3.71 18.3
45 . s 2.223 6.668 5.556 1.11 1.11 4.94 3.71 18.3
15 ,, 2.54  7.62 6.35 1.27 1.27 6.45 4.84  31.2
44 ,,  2.54  7.62 6.35 1.27 1.27 6.45 4.84  31.2
14 ,, 2.54 8.41 6.67 1.35 1.27 6.45 6.55 42.2
4 ,, 2.54 9.68 9.68 1.35 1,27 6.45 15.85 102.2
313 ,, 2.8 8.4 7.0 1.4 1.4 7.84 5.88  46.1
3 ,, 3.175 9.525 7.94 1.59 1.59 10.08 7.54 76.0
13 ,, 3.175 10.16 8.89 1.27 1.27 10.08 14.11 142.3
4A ,, 3.334 10.48 8.73 1.67 1.67 11.12 10.26 114.0

contd.. ...
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Type Ref. [refer fig A 3.1-3.2]

No Drg A B c D E Ac Aw Ag
cm cm cm cm . cm sq.cm__sq.cm__ cm**4

16 A3.1 3.81 11.43 9.53 1.905 1.905 14.5 10.89 158.0

5 ,» 3.81 12.07 9.53 1.905 1.905 14.5 12.73 184.5
6 ,, 3.81 12.7 11.43 1.905_ 1.905 14.5 19.35 280.8
7 ,, 5.08 15.24 12.54 2.54  2.54 25.8 18.95 488.9
@) ,, 5.08 15.24 12.7 2.54  2.5& 25.8 19.35 499.5
8 ., 5.08 18.41 17.25 2.54  2.54 25.8 51.23 1322

34 A3.2 1.59 7.94 6.35 1.275 1.275 2.5 6.68 16.3
9 ,,  2.223 8.26 6.35 1.11 0.794 4.4 9.1 44.9
9A ., 2.223 8.26 6.35 1.11 1.11 4.9 7.9 38.9
4AX ,, 2.38 9.05 8.096 1.11 1.11 5.6 13.07 74.1
75 ., 2.54 10.16 8.57 1.275 1.275 6.5 15.26 98.4
354 ,, 3.81 15.87 13.34 1.905 1.905 14.5 39.34 570.4
88 A3.1 7.62 23.50 19.69 3.81 3.8l 58.1 65.52 3804

100 s 10.17 35.56 25.4* 5.08 5.08 103.2 116.1 11988
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E AND T TYPE

FIG. A-3-1

D e ‘4———-A—-—T —ﬂ D ja—

TANDU TYPE

FIG. A-3-2

DIFFERENT TYPE OF STAMPINGS
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