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ABSTRACT

This project is a position finding system. An VHF transmitter is attached to a target object. Two
receivers are used in this system. Each receiver has a dc motor to control an antenna scanning for the
transmitter. Each antenna will receive the strongest signal in the direction to the transmitter. After drawing a
line from each antenns, it will intersect at the point that the transmitter should be. A computer is used to

cslculate and control all of the system.
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#include <conio.h>
#include <stdio.h>
#include <graphics.h>
#include <dos.h>
#include "click.c"
void main()
{
int gdriver=DETECT, gmode;
registerbgidriver (EGAVGA_ driver) ;
initgraph (&gdriver, &gmode, "") ;
if (Imouse_installed())
{
closegraph() ¢
printf ("Error resetting mouse\n"):
exit (1)
}
setmouse (320,200) ;
setregion(0,0,630,460) ;
screen () s
mouse_display() -
do{
do m = getmouse() while(!m.status):
switch (state)
{ .
case l:check_startclick() rcheck_exitclick() rbreak;
case 2:check_startclick() scheck_plotclick() :
check_solutionclick () rcheck_exitclick() -
}
}while (1) ;
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#include<graphics.h>

#include "isr.c"”

#include "plotpola.c”

#include "process.c”

#include "blk&bt.c”

#include "grapmous.c"”

struct MOUSETYFE n:;

int state=1:

void stop(void):

void click_plot(void):

void click_solution (void);

void check_startclick(void)

void check_plotclick(void) s

void check_solutionclick (void) s

void check_exitclick(void):

/**********t**/

void click_start (void)

.[ !

mouse_hide()

button (25,67, "Start”,5,8,8,15);

button (74,67, "Plot",4,8,15,8) ;

button (115,67, "Solution®,8,8,15,8) s

button (188,67, "Exit",4,8,15,8) :

mouse_display() ;

setcolor (7) ;

bar (20,80,619,459) ;

setcolor(4)

outtexfxy(200,180,"System is scanning for a target"):

outtextxy (140,220, "Plese wait or Press stop to cancle scanning

process")
getdata() ;
stop() -

}

void stop(void)

{
mouse_hide () :
button (25,67, "start”,5,2,15,8) ;
button (74,67, "Plot", 4,2,15,8)
button (115,67, "Solution",8,2,15,8)
button (188,67, "Exit"”,4,1,15,8);
mouse_display() s
setcolor (7)
bar(130,150,600,280) ;
setcolor (4);
outtextxy (100,160, “Press 'Start' to rescan again™);
outtextxy (100,180, "Press 'Plot' to see radiation pattern of the two

antennas") ;
outtextxy (100,200, "Press 'Solution' to show solution of position

finding") ;
state=2;

}

void click_plot (void)

{
mouse_hide() s
button(74,67,"Plot",4,2,8,15):delay(SO):
button (74,67, "Plot", 4,2,15,8);
mouse_display() 7
setcolor (7);
bar(20,80,620,459)
polargraph (175,250, 140) ;
polargraph (480,250, 140) ;
plot ()




void click_solution (void)
{
mouse_hide () »
button (115,67, "Solution",8,2,8,15) rdelay(50) ;
button (115,67, "Solution”,8,2,15,8)
mouse_display() ;
setcolor (7) s
bar(20,80,627,459) ;
setcolor (4) 7
solve() ;
}
void check_startclick (void)
{
if((m.x>=22) && (m.x<=66) & (m.y>=62) && (m.y<=77))
{

}

click_start():

éoid check_ploteclick (void)

{ if ((m.x>=71) & (m.x<=107) && (m.y>=62) && (m.y<=11))
{ click_plot():

} }

void check_solutionclick (void)

[ ?f((m.x>=112)&&(m.x<=180)&&(m.y>=62)&&(m.y<=77))

}

click_solution() -

}
void check_exitclick(void)
{
if((m.x>=188)&& (m.x<=221) && (m.y>=62) & (m.y<=77))
{
mouse_hide() s
closegraph () »
exit (1)
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#include <stdio.h> )
#include <conio.h>

#include <dos.h>

#define vectl 10

#define vect2 14

void getdata(void):

void interrupt isrl(void):

void interrupt isr2(void):

void interrupt (*oldintl) (void):
void interrupt (*oldint2) (void):
volatile int data,portid=0;

FILE *datafilel, *datafile2:

[ y v - J
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void getdata(void)
{
int nl=0,nr=0;
oldintl = getvect (vectl)
oldint2 = getvect (vect2):
setvect (vectl, isrl)
setvect (vect2, isr2) ;
datafilel = fopen("datal.dat", "wb"):
datafile2 = fopen("data2.dat", "wb"):
outportb (0x302,0x03) ; /*start rotating antenna*/
do{
switch (portid)
{
case 301l:nl++;
fwrite(&data,sizeof (data),l,datafilel) ;
if (n1l==360)
outportb (0x302,0x02) 7 /*stop antenna #1*/
portid=0;
break:
case 300:nr++:
fwrite(&data,sizeof (data),1l,datafile2) s
if (nr==360)
outportb (0x302,0x01) 7 /*stop antenna #2%*/
portid=0:
}
Iwhile ((nl1<=360) |} (nr<=360)) ;
outportb (0x302,0x00) s
fclose(datafilel):
fclose (datafile2);
outportb (0x302, 0x0C) ; /*return to the first position?*/
do{
switch (portid)
{
case 301l:nl--;
if (nl==0)
outportb (0x302,0x04) ;
portid=0;
break:;
case 300:nr--;
if (nr==0)
outportb (0x302,0x08) »
portid=0;
}
}while ((nl>=0) ]| (nr>=0))
outportb (0x302, 0x00)
setvect (vectl,oldintl) ;
setvect (vect2,0ldint2) ;
}
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void interrupt isrl(void) /*interrupt service routine 1%/
{

data = inportb(0x301):
portid = 301;
oldintl ()
}
void interrupt isr2(void) /*interrupt service routine 2%*/
{
data = inportb(0x300)
portid = 300;
oldint2 ()

)
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#include<stdio.h>
#include<stdlib.h>
#include<math.h>
#include<graphics.h>
#include<conio.h>

f#idefine pi 3.1415%2654

FILE *datafilel, *datafile2;
float compare(FILE *datafile):
int errorcheck(int rg,int 1f):;
void graw(void):

. - .1
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void solve(void)

{

float lftang,rgtang,vertexang,dl,dr;

char strdl({25],strdr{25],strlfang[3], strrtang{3]:
datafilel = fopen("datal dat”, "rb") ;

datafile2 = fopen("data2.dat","“rb"):

lftang = compare(datafilel);

rgtang = compare(datafile2) s

vertexang = errorcheck(rgtang, 1ftang) s

if (vertexang==0)

outtextxy (100,240, "Error:Target may be in the critical line or

detection error"):

else
{
if (rgtang<180)
= 10*(sin(pi*(180-rgtang)/180)/sin (pi*vertexang/180)) ;
else

dl = 10*(sin(pi*(rgtang-180)/180)/sin (pi*vertexang/180)):
1f(lftang<180)
= 10*(sin(pi*1ftang/180) /sin(pi*vertexang/180))
else
dr = 10*(sin(pi* (360~ lftang) /180) /sin(pi*vertexang/180)) ;
gcvt (dl,10,strdl) ;
gcvt {dr,10,strdr)
gcvt (1ftang,3,strlfang) s
gcvt (rgtang,3,strrtang) 7 -
draw () ¢
outtextxy (100,380, "Target is metres away from left
antenna”) ;
outtextxy(180,380,strdl)
outtextxy (100,420, "Target is metres away from right
antenna™) ;
outtextxy(180,420,3trdr) ;

outtextxy (100,400, "@1 is degrees’) ;
outtextxy(150,400,strlfang) ;
outtextxy (100,440, @2 is degrees"”) ;

outtextxy (150,440, strrtang) s
}
}

o & -~ - " -
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float compare(FILE *datafile)
{
volatile int il1=0,i2,angle=0;
float dirang=0,peakangl=0, peakang2=0;
do{

angle++;

fread (&i2, 51zeof(12) 1,datafile)

if (i2>i1)

{

il = i2;




pz=akangl = angle;

}
}jwhile (angle!=360) ;

angle=0;

fseek (datafile, 0L, SEEK_SET) ;

do{
angle++;
fread (&i2,sizeof (i2),1,datafile);
if (i2==11)
{

peakang2 = angle;

}
}while (angle!=360)
fclose(datafile)
dirang = (peakangl+peakang2)/2:
return dirang:

}
- y o~ e d J
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int errorcheck(int rg,int 1f)
{
if((1£==180) | | (1£==360) | | (rg==180) | | (£g==360) | | (Lf==rg))
return 0;
else

{
if (1£<180)

if ((rg>1f) && (rg<180)) return rg-1f:
else return 0;

}

else

{
if((1lf>rg) && (rg>180)) return lf-rg;
else return 0

}
}

« v hd ] L J
rAsduastusasswiaihuinadludnsucsumaany

void draw(void)
{
int i:
line(200,350,300,350);line(340,350,465,350);outtextxy(308,345,"lOm");
line (200,350,225,300) r1ine (440,350, 415,300) ;
for(i=0si<3ri++)
line (215~7*1i,295+5%1,235+1,305+8*1i) ;
for (i=0;1i<3:i++)
line (425+7%*1i,295+5*1,405-1,305+8%1) ;
arc(200,350,0,64,30) ¢
arc(440,350,0,115,25) ;
outtextxy (210,335, "Gl @"):
setlinestyle(DOTTED_LINE,1,1):
line (225,300,320,110) #1ine(415,300,320,110)
outtextxy(300,98,"Target"):‘outtextxy(317,109,"*");
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#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <math.h>
#define pi 3.141592654
#define ratio 58.174803 /*ratio = 10*polargraph's radius/max strengh in
dBm*/
FILE *datafilel, *datafile2:
void polargraph{int xc,int yc,int rc):
void 31gplot(1nt xc,int yc,FILE *dataflle),

/‘ﬁqn'ﬂ'u plot mnaﬁmnuwunumf‘lumﬂn 49%

void plot (void)

{
polargraph (175,250,140} ;
polargraph (480,250,140) ;
datafilel = fopen(“datal.dat","rb"):
datafile2 = fopen("dataZ.dat","rb"):
sigplot (175,250,datafilel) s
sigplot (480,250,datafile2) ;
fclose (datafilel) ; :
fclose (datafile2) :

}

/U nzuUnanfnzansy

void polargraph(int xc,int yc,int rc)
{
int 1is
char atr[3]:
setlinestyle (DOTTED_LINE,1,1):
for (i=l:;i<6si++)
{
setcolor (15)
circle (xc,yc,rc*i/5} ;
setcolor (14) ;
gettextjustify (CENTER TEXT CENTER_TEXT) ¢
settextstyle(2,HORIZ_DIR, 2) s
govt ((5-1) *5,2,3tr) » //dB
outtextxy(xc+5,yc+5~-rc*i/5,str); //dB
outtextxy(xc-5,yc+5-rc*i/5,"-"): //dB
}
for (i=1;i<5:i++)
{
setcolor (15) »
line (xc+rc*cos (pi*i/4) ,yc-rc*ain(pi*i/4),
Xc-rc*cos (pi*i/4) ,yc+rc*2in(pi*i/z4)) ;
setcolor (14)
settextjustify (CENTER_TEXT, CENTER_TEXT) ;
settextstyle (2,HORTIZ_DIR,2):

gevt ((i-1) *#45,3,str) ; //uéper angle
outtextxy (xc+(rc+5) *cos (pi* (i-1) /4) ,yc- (rc+5) *sin (pi* (i-1)/4) ,str) 7
gcvt (180+(i-1) *45,3,3tr) ; //lower angle

outtextxy(xc- (rc+7) *cos (pi* (i-1) /4) ,yc+(rc+7) *sin (pi* (i-1)/4) ,str) ;
settext justify (LEFT TEXT, TOP_TEXT) 7
settextstyle (0,BORIZ_DIR,1):
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void sigplot(int xc,int yc,FILE *datafile)
{
int r,x,y,x1,yl,strengh,ang=1;
setcolor (4)
setlinestyle (SOLID_LINE,1,1):
while (! feof (datafile))
{

fread (&strengh,sizeof (strengh),1,datafile) ;

r = ratio*logl0 (strengh+l); /*add strengh by 1 to avoid zero log
error*/
X = xc+r*cos (pi*ang/180);
Y = yc-r*sin(pi*ang/180) ;
if (ang==1)
{

x1l=x; yl=y:
moveto (x1,yl) s

}
else

{
lineto (x,y) !

}

ang++;
}
lineto(x1,yl) s
fclose (datafile) ;

}
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#include<graphics.h>
void block(int 1,int t,int r,int b,int thick,int trclr,int blclr):
void button(int xt,int yt,char far *str,int txtlong,int txtclr,int
trclr,int blclr):;
void screen(void) s
/****************************/
void border(int xs,int ys,int xd,int yd,int side,int thick, int clr)
{
int n:
setcolor(clr)
for (n=1:n<thick:n++)
{
setlinestyle (SOLID_LINE,1,1);
switch (side)
{
cagse l:line(xs-n,ys-n,xd+n,yd-n) ;breaks//top
case 2:line(xs+n,ys-n,xd+n,yd+n) sbreak:;//right
case 3:line(xs-n,ys-n,xd-n,yd+n) rbreak;//left
case 4:line(xs-n,ys+n,xd+n,yd+n) rbreak;//buttom
}
}
}
void block(int 1,int t,int r,int b,int thick,int trclr,int blclr)
{

border(l,t,x,t,1,thick,trclr);
border(r,t,r,b,2,thick, trclr);
border(l,t,1,b,3,thick,blclr) ;
border(1,b,r,b, 4, thick,blclr);

}
void button(int xt,int yt,char far *str,int txtlong,int txtclr,int
trclr,int blclr)
{
settextstyle (0,HORIZ DIR,1):
setcolor (txtclr)
outtextxy(xt,yt,str):
block (xt-3,yt-5, xt+txtlong*8+1, yt+10, 3, trclr,bleclr) ;
}
void screen (void)
{
setfillstyle(SOLID_FILL,?);
bar (20,60,629,469) ;
block (20,60,629,469,3,8,15) ;
block(18,58,631,471,6,7,1):
bar (13,8,636,53);
block(13,8,636,476,4,15,8) ;
block (170,18, 450,40,3,8,15)
settextstyle(1,HCRIZ_DIR,2)
setcolor (1) s
outtextxy (180,16, "POSITION FINDING SYSTEM") ;
button (25,67, "start®,5,2,15,8);
button (74,67, "Plot",4,8,15,8) ;
button (118,67, "Solution”,8,8,15,8) 7
button (188,67, "Exit", 4,1,15,8) ;
setcolor (1)
outtextxy(100,160, "Press 'Start' to begin finding the target"):
outtextxy(100,180, "Press 'Exit' to exit the program’)
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#include<dos.h>
#include<graphics.h>
struct MOUSETYPE{ int x:

int y»

int status:

}r

int mouse_installed (void):
void mouse_display(void) s
‘fvoid mouse_hide(void)
void setregion(int x1,int yl,int x2,int y2):
struct MOUSETYPE getmouse (void)
void setmouse (int x,int y):;

int mouse_installed (void)
( ..

A = 0y

geninterrupt (0x33); .

if ( AX==0) return 0;
else return 1:

}

void mouse_display(void)
{

_AX = 0X01:
geninterrupt (0x33) ;

}

void mouse_hide (void)
{

_A = 0X02;
geninterrupt (0x33) ;
}

void setregion(int x1,int yl,int x2,int y2)
{

X = x1:
_DX = x2;
_AX = 0x07¢
geninterrupt (0x33) ;
_CX = yl,
_DX = y2;

AX = 0x08;

Eeninterrupt(0x33);
}

struct MOUSETYPE getmouse (void)

{
stréuct MOUSETYPE m;

_AX = 0x03;
geninterrupt (0x33) ;
m.status = _BX;
m.x = _CX:
m.y = _DX:
return ms

}

void setmouse(int x,int y)

{

_CX = x;
_DX = yr
AX = 0x04;

§eninterrupt(0x33):
}
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LOW-POWER NARROWBAND FM RECEIVER

...includes dual FM conversion with oscillators, mixers, quad-
rature discriminator, and meter driveicarrier detect circuitry. The
MC3362 aiso has buffered first and second local oscillator cutputs
and a comparator circuit for FSK detection.

® Complete Duaf Conversion Circuitry
® Low Voitage: Vcc = 2.0 to 6.0 Vde
® Low Drain Current (3.6 mA (Typ) @ Vce = 3.0 Vde)

® Excellent Sensitivity: input Voltage 0.6 wVrms (Typ)
for 12 dB SINAD

Externally Adjustable Carrier Detect Function

Low Number of External Parts Required
® Mand actured Using Motorola’s MOSAIC® Process Technology
® MC13135 is Preferred for New Designs

RF input  FIGURE 1 — TYPICAL APPLICATION IN A PLL FREQUENCY

to 200 MHz SYNTHESIZED RECEIVER
input
Match
? 0.01 i
Vee —1 24
120 pF Frorg:e.;z:\ase
i T 2 z —1:10 =
50 pF 3 22—
10.245 MHz P T TI }'0.41 uH
40t 4 21
Ceramig Filtet ~o————5 20————= To PLL.or Prescaler
455 kHz \ﬁ,
ﬂl—q 6 McCaze2 19 Ceramic Filter
— F i ,.ér 10.7 MHz
7 18 IU
l———— 8 17 —:l ",0-
k_..
0"‘ olll’ 9 1B H]
i b "
0 1“ ]»— 10 5 ML
1 MA-
200 "_‘ —- | A Data Vee
10k 7o Carrier B| n " T:L 0.001
De}ect 12 13| Recovered
Indicator sk | 82k T 001 Audio
Lo = 680 uH {1725 =
[
¢ = 180pF |7 1!»—;_
LS o

MC3362

LOW-POWER
DUAL CONVERSION
FM RECEIVER

SILICON MONOLITHIC
INTEGRATED CIRCUIT

2

s P SUFFIX
PLASTIC PACKAGE
CASE 724
OW SUFFIX
PLASTIC PACKAGE
CASE 751€ <
{SO-24L) '

FIGURE 2 — PIN CONNECTIONS AND
FUNCTIONAL BLOCK DIAGRAM

o

5t Mixer tnput (1 | [24] 15¢ Mixer tnowe

2net 10 Output 2] {23 varican Conerol
mmem.,[z]:t 27] 154 LO Tam
2nd L0 BunEm E!n LO Tank

200 Mixer Output 51— x 20] 151 LO Output

vec(e] (1515t Mixar Output

Uniter tnput (7] (78] 2nd Mixer tnput

Oeapapiing (2] E [17] 20 Miner trput

mz:ﬂlng E E Vee
Meter Drive E'—J Emum&m
Carrier Detect Ey €E Comparstor input
Quadrature Coit F_‘I X E Oerecter Output
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MC3362

MAXIMUM RATINGS (Tp = 25°C, unless otherwise noted)

.. Rating Pin Symbol Value Unit
Power Supply Voltage (See Diagram} 6 VCCimax) 7.0 Vdc
Operating Supply Voltage Range (Recommended) 6 Vee 201t 6.0 Vdc
Input Voltage (Ve # 5.0 Vde) 1,24 Vi-24 1.0 Vems
Junction Temperature — T 150 *‘c
Operating Ambient Temperature Range = TA =40 1t0 +85 K%
Storage Temperature Range —_ Tsta -65to ~150 °C

ELECTRICAL CHARACTERISTICS Vee = 5.0 Vdc. fg = 49.7 MMz, Deviation = 3.0 kHz, To = 25°C, Test Ciccuit of

uniess otherwise noted)

Figure 3

Characteristic Pin Min Typ Max Units
Drain Current (Cacrier Datect Low — Sae Figure 5) 6 - 45 7.0 mA
Input for ~3.0 dB Limiting —_ 0.7 2.0 rVrms
{nput for 12 dB SINAD (See Figure 9) _ 0.6 —_ KVrms
Series Equivalent Input impedence —_ 450-i350 - fo}
Recovered Audio (RF signal level = 10 mV) 13 — 350 — mvrms
Noise Output (RF signal level = 0 mV) 13 — 250 - mVrms
Carrier Detect Threshold (below V) 10 — 0.64 - Vde
Meter Drive Slope 10 -— 100 - nA/dB
Input for 20 dB (S + NY/N (Ses Figure 7) —_ 0.7 - nVrms
First Mixer 3rd Order Intercept (Input) — =22 —_ dEBm
First Mixer input Resistance (Rp) - 630 - Q
First Mixer Input Capacitance (Cp) — 7.2 - oF
Conversion Voltage Gain, First Mixer - 18 - dBe
Conversion Voltage Gain, Second Mixer - 21 -
Dector Output Resistance 13 — 1.4 ; - kQ
FIGURE 3 — TEST CIRCUIT
RF Ferronics
Input 12-345.K
50 (} g ‘
26 ! ~ % 0.01
120 0F ** 2 2 ‘{ f—
10.245 50 pF_E 3 22 iy 10.5 Tums
MHz 33 pF| | | coilcrare
—-lﬂl-——""— 4 a | | }unkionaz
L 5 “ = FL1:
PSS s Mo 5 L muRata CFU4S5D
a1 7 18— "™ I Toko LFC-455]
HT 8 17 L2
68 k(1 s 16 muRata SFE10.7MA
Y 10 15 or
~3 0 D‘F_—I 0.1 Toko SK107M3-A0-10
| { 11 14 ,__{ '_‘
I ,
Toko AMC-2A6597HM “1.0 uF
Vee Je———ovee

NOTE: See AN98O for Additional Design Information.
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FIGURE & — IyETER versus INPUT

L R e aa
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= e
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20
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FIGURE 6 ~ SIGNAL LEVELS
3
NL
19
0 -

. :e:ondrxm Outout ~> /r:
E _ Furst Mixet OulwlY //‘
£ Secana Mb e
§ -n econd lxe:hovl{ [}4 A
_a ,/ g

" First Mixer input ,‘\/ /7 //

- P~ L7

% A B4 g

-7 ~ - < q Input to Transformes

=130 -120 ~110 100 -9 -8 -70 -0 -% -40 -30

RF INPUT (¢8m)

FIGURE 8 — 1ST MIXER 3RD ORDER INTERMODULATION

7 |-
10 !
»~
[]
-1 7
-; Desired Products /
/Jruommmecrnod.
-5 7 Products -
-6
-0 /
- /
-0 -3 ~8 -0 -60 -5 -40 -30 -2 -10
RF INPUT (d8my

FIGURE S — DRAIN CURRENT, RECOVERED AUDIO versus SUPPLY

Icc (ma)

S+ NN, AMR {dfi}

Vi3 Vde}

80 %00
10 w
t0 lce. Cam. Det. Low RF in = 10 il &0
50 1CC Carr. Det High (RF in = 0 1 = 50
y:_/,:
==~ |1
Pl .
t f— Recovered Audio ] 30
20 /I[ am
10 |- 100
J
o ya
0 10 20 36 &0 S0 &8 20 ap
Yoo ™)
FIGURE 7 — S+N, N, AMR versus INPUT
+20 !
+10 = t
o S~N
-10 >
N\
-2
N
-3
an N S+NImAM | |
‘5°'Mc1352l 13108 10k NLI F
L A YT e
~nf o=
-5
-130 -120 ~110 ~100 -90 -8 -70 ~60 -50 -& -3
RF INPUT {d3m)
FIGURE 9 — DETECTOR OUTPUT versus FREQUENCY
40
—
10— \
20 A\
"1
\ | [
SN~
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0
-@ -2 -2 -1 ) 10 2 ¥

RELATIVE INPUT FREQUENCY (kir)

V13 imVems)
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~ FIGURE 10 — PC BOARD TEST CIRCUIT
{LC Oscillator Configuration Used in PLL Synthesized Receiver)

RF Input 16 p 31000 p U
49.67 MHz (C—it 3t {'T 24}
50 0 C:g IO.OI
- T0.47 u E 23 = Varactor Controli
| (keep 0.7 V G V23 5 Vi)
V. = 0.01
CC = 2.0t0 7.0 Vde ' I
O i€ ]f? [—E———' {This network must te tuned to exactly
120p Lsggp =33p to at u 10.7 MHz above or below the incoming
1 (2] } RF signal. NOTE: The IF is rolled off
I .7 MH, .0. feedth .
10.245, Fund. Mode | {‘ {{ above 10.7 MHz to reduce L.O. feedthrough.}
32 pF toad First Local Oscillator
5
255 kHe m%'L—CR—FIE Ve :I g Buffered Output
Cer. Filt. o T CRF1 = muRata CFU 455X — the X
g to Vce sutfix denotes 6.0 dB bandwidth.
— ___%RFZ‘:‘ Rin = Aout = 1.510 2.0 k2.
-17 18
0.1 o e CRF2 Rata SFA10.7 MF5
. s M Cer. Filt. = muRata 10. or
i€ .L 1.8 17 et ] SFE10.7 or equivalent. Rjn = Royt
0.1 0.1 —1 = 330 (), Crystat filters can bs
it LE :]16 ot 1 1 used but impedance matching will
100 & ng_ L 1 need to be added tc ensure proper
-4 ) 1 filter characteristics are realized.
U W e 15 —an—
-t -
TB Adjust — y ;l_ T o
10 k L — ~ — o FSK Data OQutput
Carrier n E‘ - l ™~ (optional)
Detect L A T 0.001
39k Mz 1 c; D l> j” ! Recovered
P SEpAAgn gy Kl ES 82k zcqgy Audio
455 kHz | ¢ vy | =
LC Resonator ¢ {MC3362)
Lo S
FIGURE 10A — CRYSTAL OSCILLATOR CONFIGURATION FOR SINGLE CHANNEL APPLICATION
23
Crystal used is series mode resonant
{no load capacity specified). 3rd overtone.
8 — 20k This method has not proven adequete for
ﬁ 22 A fundamental mode, Sth or 7th overtone crystais.
s 0.68 u I The inductor and capacitor will need to be
= < 300 o vee changed for other frequency crystals. See
4 T 1 ANB980 for further information.
21 }
068 20k
U
38.97 MHz
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ADCOBO1/ADCO802/ADCOBO3/ADCOSO4/ADCOSOS ,

ﬂNah’qnald - o
Corporation -. .. e e,

ADC080

General Description

The ADCO0801, ADCO0B02, ADC0803, ADCO804 and
ADC0B0S are CMOS 8-bit successive approximation A/D
converters that use a ditferential potentiometric ladder—
similar to the 256R products. These converters are de-
signed to allow operation with the NSC800 and INS8080A
derivative control bus with TRI-STATE® output latches di
rectly driving the data bus. These A/Ds appear like memory
locations or 170 ports to the microprocessor and no inter-
facing logic is needed.

Ditferential analog voltage inputs allow increasing the com-
mon-mode rejection and offsetting the analog zero input
voltage vaiue. In addition, the voltage referance input can
be adjusted to aliow encoding any smailer analog voltage
span to the full 8 bits of resolution,

1,ADC0802, ADC0803, ADCo804, .
ADC0805 8-Bit .P Compatible A/D Converters

- P

® Ditfsrential analog voitage inputs .

& Logic inputs and outputs meet both MOS and TTL voit-
2ge level specifications . T

] Work§ with 2.5V (LM336) voltage reference .

W On-chip clock generator . .

8 0V to 5V analog input voltage range with single 5V
supply

M No zero adjust required

¥ 0.3° standard width 20-pin DIP package

B 20-pin molded chip carrier or small outline package

R Operates ratiometrically or with 5§ Voc, 2.5 Vpg, or ang-

- leg span adjusted voltage reference

Key Specifications
Features ® Resolution 8 bits
® Compatible with 8080 .P defivatives—no interfacing ® Total ermor 2% LS8, £¥: LSBand +1 LSB
logic needed - access time - 135 ns R Conversion time 100 ps
® Easy interface to all microprocessors, or Operates
“stand alone"
Typical Applications
W
r\;ﬁc 44 vee n T
—— :: L = :"':j ’ l TRANSDUCER
le———— amt sy BT AESILUTION
LN PP & | ovenany pesingo
any Bre 2 fone s L | < c:trl::l‘.l'l':ﬂ _—
wPROCESSOA | - Bl M Vw ) — SELSECTION 24
* LLE DY < Vi) -
+ 18 Ll AcNg ! Lv
LE P y  vanam ] N
AN VReR2 f——O st secion = =
Wl wo
< ose ocro
- TUH/2671-1
8020 tnterface ' Error Specification (includes Full-Scale,
Zero Error, and Non-Linearity)
B -
.{ .Part_ . :cl::; VREF/2=2.500 Voe | VRer/2=No Connection
LLJ S S Number (No Adjustments) (No Adjustments)
Adjusted }
m Mg w | |apcosot| xyse[ -
s0as, —
T SR : ADCo802 . 14158
<:' ADC0803 | 14 LSB
DATA
B ADC0804 +1LsSB
ADCO0805 +1LSB
TU/H/567131
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Absolute Maximum Ratings motes1a2 - Voniteieetaceed | origrenid DA
It Military/Aerospace specified devices are required, Storage Temperatwre Range .. . . ~.. ._...=65"Cto +150°C
contact the National Semiconductor Sales Office
LR -,
. Distributors for availability and specifications. e T A ESD Suscephbcmy (Nots 1 0) i — =8
Supply Voltage (Vee) (Note 3) R 6.5V R e
Voltage I T ti o ]
Logic Control Inputs ~0.3Vto +18V Operatlng Ral mgf (Notes 18.2) -
- - AtOtherInputand Outputs ... . —0.3V 1o (Vec+0.3V) .. °..JemperatureRange _ .- = . TM!NSTA‘TMAX
; . ADC08s01/02L) . —55°C<Ta<+125C
Lead Temp. (Soldering, 10 seconds)
; ; ADC0801/02/03/04LCJ —40°CETar< +85'C
Dual-In-Line Package (plastic) 260°C
Duakin-Uine Package (ceramic) = 300°C ADC0801/02/03/05LCN--~ - —40°C<Tao< +85°C
Surt Packa ADCO0804LCN 0°C<Ta< +70°C
ace M:unt 6aoc: ge . 169 _ ADC0802/03/04LCV 0*'C<TA< +70°C _
:’°°°’ Phase ( seconds) 2 g ADC0802/03/04LCWM 0"C<TaS +70°C
-Infrared (15 seconds) 20 RangeofVog -~--- - - - -45Vpcto8.3Vpe -
Electrical Characteristics . o
The following specifications apply for Voo =5 Vpg, Tuin<Ta < Tiax and foui =640 kHz unless otherwise specified. * -
Parameter Condltions Min Typ Max Units
ADCO0801: Total Adjusted Error (Note 8) With Full-Scale Adj. + £, LSB
(See Section 2.5.2) +
ADCO0802: Total Unadjusted Emor (Note 8) VRer/2=2.500 Vpe ' % - Ls8
ADCO0803: Tota! Adjusted Error (Note 8) With Full-Scale Ad]. Y Ls8
.- (See Section 2.5.2) . 2 . .
ADC0804: Tota! Unadjusted Emor (Note 8) VRErF/2=2.500 Vpe +1 LSB
ADCO0805: Total Unadjusted Emor (Note 8) Vreg/2-No Connection %1 LS8 -
VRer/2 input Resistance (Pin 9) ADC0801/02/03/05 25 8.0 : kQ -
: ADC0804 (Note 9) 0.75 : 1.1 k0
Analog Input Voltage Range (Note 4) V(+) or V(—) Gnd-0.05 Veot+0.05 | " Vpo
DC Commen-Mode Error Over Analog Input Voitage =i E37A Lsa
Range
Power Supply Sensitivity Vee=5 Vpc £10% Over +Yie % LS8
- Allowed Vin(+) and Vin(—) .- S
Voltage Range (Note 4)
AC Electrical Characteristics - e e - Rl -
The following specifications apply for Vog=5 Vpe and T4 =25°C unless otherwise specified. e e e - -
Symbol - Parameter -~ ] '~ - condtions --- | -Min }-Typ Max |- Units -
Tc - Conversion Time foik =640 kHz (Note 6) -.—..| . 103 --114 pBS .-
Tc Convsrsion Time (Nota 5,6) €6 73 1/t
fok Clock Frequency Voco=5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycle {Note 5) 40 60 %
CR Conversion Rate in Free-Running INTR tied to WR with 8770 X 9708 conv/s
---- . -{ Mode C5=0 Vpg, for k=640 kHz < e -
twimEL Width of WR Input (Start Pulse Width) CS=0Vpg (Note 7) 100 ns
tacc Access Time (Delay from Falling Cy=100pF . 135 200 + ~ns.
Edge of RD to Output Data Valid) . . - o s -
tin.toy °| TRI-STATE Controf (Delay C.=10pF,R =10k - : 125 200 ins
from Rising Edge of RD to (See TRI-ST, ATETest . - . o
Hi-Z State) . Circuits) ’ P -
twi. tar Delay from Falling Edge N . . . 300 450 ns
i of WH or RD to Resat of INTR N
Cin Input Capacitance of Logic X A < 5 75 pF
Control Inputs ' i ) )
Cour TRISTATE Qutput - ;| .5 75 pF
Capacitance (Data Butfers) . .
CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmm tﬂgger circult and is therefore specified separatety]
Vin(1) Logical “1" Input Voltage Vec=5.25 Vpe . 20 15 Voc
(Excapt Pin 4 CLK IN) v

3-17
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ADCOBO1/ADCOBOZ/ADCOBO3/ADCOBO4/ADCO805 '

'AC Electrical Characteristics (Continued) SRR
The following specifications apply for Veg = 5Vpg and TMIN £ TA < Tax, unle:

ToLeg e
* oty

T oeerea

ssa2A o -lm o
s Jxd2 107 Sl

ss otherwise specified, a«wrrv.siy st

Symbol l Parameter - -’ J Conditions . , Min ;l -~e TYyp .-(: J -Max ' Units

CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately) .

Vin(Q) Logical “0” Input Voltage Vec=4.75 Ve 0.8 Voe
(Except Pin 4 CLK IN) . .

hn (1) Logical 1" Input Current Vin=5 Vpg 0.005 1 KrADC
(All Inputs) )

Iin (0) Logical “0” Input Current ViN=0Vpc -1 -0.005 nApc
(All Inputs)

CLOCK IN AND CLOCK R

vr+ CLKIN (Pin 4) Positive Going i 2.7 3.1 3.5 Voe
Thrashold Voltage

Vi CLK IN (Pin 4) Negative . 15 1.8 2.1 Vb
Going Threshoid Voltage

VH CLKIN (Pin 4) Hysteresis 0.6 1.3 20" .VDC_'

- (V1+)—(v¢-) -

Vour (0) Logical “0” CLK R Output lo=360 pA - 0.4 Voc
Voltage Vec=4.75 Ve

Vout (1) " Logical “1” CLK R Output lg=—360 uA 2.4 Voe
Voltage Vec=4.75 Vpe

DATA OUTPUTS AND INTR

Vout (0) Logical “0" Output Voltage
Data Qutputs lour=1.6 mA, Veg=4.75 Voc 0.4 Voc
INTR Output loyr=1.0 mA, Voo =4.75 Voc 0.4 Vo

Vour (1) Logical 1" Qutput Voltage lo=~360 pA, Veo=4.75 Vpe 2.4 Voc

Vour (1) Logical “1” Qutput Voltage lo=~10 pA, Vec=4.75 Voc 4.5 Voc

lout TRI-STATE Disabled Output Vout=0 Vpc . -3 BADC
Leakage (All Data Butfers) Vour=5 Vpg c t 3 #Apc

Isource Vour Short to Gnd, Ta=25C 4.5 6 mApe

lsnk - e s Vour Shortto Veg, Ta=25"C 9.0 16 - mAgc

POWER SUPPLY C c - N Tt

Iec 7 Supply Current (Includes fol =640 kHz, . . o -

: Ladder Currenty - "1 VRer/2=NC, Tp=25°C - oo
and CS=5v ;
.- ADCO0801/02/03/041.CJ/05 s o e 1.1 1.8 *mA

ADCOB04LCN/LCV/LCWM ’ . 1.9 25 mA

Nou&mbqhahdhodlith-mwmhbh«dod‘ Y can degrade. For lower clock frequencias, the cuty cycle Bmits can be
lxtnnd-dsolongﬂnmihmdocquhme_nﬁﬁnndod:bHWMhmlasamﬂSm.

mhl&TowlmhmMsmhmomdmmmm -
Nch1&HunanbodynbdoL100descﬂaggdmrougnlL5knms'sxcn
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Typica] Performance Characteristics :--
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MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

The TL494 is a fixed frequency, pulse width modulation control
circuit designed primarily for Switchmode power supply control.
This device features:

® Complete Pulse Width Modulation Contro! Circuitry

® On-Chip Oscillator With Master Or Slave Operation

® On-Chip Error Amplifiers

# On-Chip 5 Volt Reference

® Adjustable Dead-Time Control

® Uncommitted Output Transistors Rated to 500 mA Source Or
Sink

® Qutput Contro! For Push-Pull Or Single-Ended Operation

¢ Undervoltage Lockout

TL494

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

SILICON MONOUTHIC
INTEGRATED CIRCUITS

Non-lav . 16 |Nom-ine
Input tnout
lnvl B Ilnu
Input 2 18 ngut

Compaen/
PWM Comp| 3 14 IVRE;
lnout
Ceag =0V
Time | 4 [— 13 Ig“‘”“ :
Control ontrol

'?IVcc
n IC!
\{
|OIEZ
1
a 9 IE!

{100 view)

Oscillator

4 SUFFIX
CERAMIC PACKAGE
CASE 620

N SUFFAX
PLASTIC PACKAGE
CASE 648

ORDERING INFORMATION

The TL494C is specified over the commercial operating range
of 0°C to 70°C. The TL494! is specified over the industrial range
of -25°C to 85°C. The TL494M is specified over the full military
range of —55°C to 125°C.

Temperature
Device Range Package
TL494CN Plastic DIP
TL494CY Fto +70C | oy ramic OIP
TLA4IN i Plastic DIP
TL494aL -2t “85°C | ¢ amic DIP
TL494MJ -55"to ~125°C| Ceramic DIP

MOTOROLA LINEAR/INTERFACE DEVICES
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TL494

FIGURE 1 — BLOCK DIAGRAM
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FIGURE 2 — TIMING DIAGRAM
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TL4S4

hed

Description

The TL4S4 is a fixed-frequency pulse width modula-
tion control circuit, incorporating the primary building
blocks required for the control of a switching power
supply. {See Figure 1.} An internal-linear sawtooth oscii-
lator is frequency-programmable by two external com-
ponents, Rt and Cy. The approximate oscilator fre-
quency is determined by:

f -~ 1.1
osc RreCt

For more information refer to Figure 4.

Qutput pulse width modulation is accomplished by
comparison of the positive sawtooth waveform across
capacitor Cy to either of two control signals. The NOR
gates, which drive output transistors Q1 and Q2, are
enabled only when the flip-flop clock-input line is in its
low state. This happens only during that portion of time
when the sawtooth voltage is greater than the control
signals. Therefore, an increase in control-signal ampli-
tude causes a corresponding linear decrease of oulput
Fulse width. {Refer to the timing diagram shown in Fig-
ure 2.)

The control signals are external inputs that can be fed
into the dead-time control, the error amplifier inputs,
or the feedback input. The dead-time control compar-
ator has an effective 120 mV input offset which limits
the minimum output dead time to approximately the
first 4% of the sawtooth-cycle time. This would result
in a maximum duty cycle on a given output of 96% with
the output control grounded, and 48% with it connected
to the reference line. Additionat dead time may be im-
posed on the output by setting the dead time-control
input to a fixed voltage, ranging between 0 to 3.3 V.

The pulse width modulator comparator provides a
means for the error amplifiers to adjust the output pulse
width from the maximum percent on-time, established
by the dead time control input, down to zero. as the
voltage at the feedback pin varies from 0.5t0 3.5 V. 8oth
error amplifiers have a common-mocde inputrange from
-03Vto (Ve ~2V), and may be used to sense power-
supply output voltage and current. The error-amplifier
outputs are active high and are ORed together at the
non-inverting input of the pulse-width moduiator com-
parator. With this configuration, the amplifier that de-
mands minimum output on time, dominates control of
the loop.

When capacitor Ct is discharged, a positive pulse is
generated on the output of the dead-time comparator,
which clocks the pulse-steering flip-flop and inhibits the
output transistors. Q1 and Q2. With the output-controt
connected to the reference line, the puise-steering flip-
flop directs the modulated pulses to each of the two
output transistors alternately for push-pull operation.
The output frequency is equal to half that of the gscil-
lator. Qutput drive can aiso be taken from Q1 or Q2,
when single-ended operation with a maximum on-time
of less than 50°% is required. This is desirable when the
output transformer has a ringback winding with a catch
diode used for snubbing. When higher output-¢nve cur-
rents are required for single-ended operation, Q1 ancd
Q2 may be connected in paraltel, and the output-mode
pin must be tied to ground to disable the flip-flop. The
output frequency will now be equal to that of the
osciliator.

The TL494.has an internal S V reference capable of
sourcing up to 10 mA of load current for external bias
circuits. The reference has an internai eccuracy of
=5.0% with a typical thermal drift of less than 50 mV
over an operating temperature range of 0 to 70°C.

FIGURE 3 — FUNCTIONAL TABLE

input fou
Qutput Output Function f%:: =
Control
Grounded Single-ended P,W.M. at Q1 and Q2 1
At Vept Push-pull operation 0.5
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TL494

MAXIMUM RATINGS (Full operating ambient temparature range applies unless otherwise noted)

N

Rating

' Symbol

TL494C TL454! TL44M Unit
Power Supply Valtage Vee |42 42 42 - v
Collector Qutput Voltage V1. Vez 42 42 42 v
Collector Output Current (each transistor) {1) Icr Ic2 500 500 500 . mA
Amplifier Input Voitage Range ViR ~0.3 to 42 -03t042 | -03t042 v
Power Dissipation i Tp < 45°C Py 1000 1000 ] 1000 mw
Operating Junction Temperature Ty
Plastic Package 125 128 -— *’C
Ceramic Package 150 150 150 .'C
Operating Ambient Temperature Range Ta 0to 70 - 251085 ~5510 125 ‘c
Storage Temperature Range Tstg ’C
Plastic Package -S51t0 125 -5t 125 -
Ceramic Package - 65 to 150 - 6510 150 -85 to 150
NOTE 1: Maxtmum thermal limuts must be obsarved
THERMAL CHARACTERISTICS
Characteristics Symbol I N Suffix Plastic Package J Suffix Ceramic Package Unit
Thermal Resistance, Junction to Amosent Ra 80 100 ‘Cw
Derating Ambient Temgerature TA 45 S0 *C
RECOMMENDED OPERATING CONDITIONS
o TL434 .
Condition/Value Symbol Min Tvo Man Unit
Power Supply Voltage | vee | 7.0 15 40 v
Collector Output Voitage i Vey Ve2 |r — 30 40 v
Collector Qutout Current (each transistort | lev. g o = - 200 mA
Amplifier Input Voitage ! VMia -03 - Vee - 2.0 v
Current Into Feedback Terminal Ity _ - 0.3 mA
Reference Output Current legt - — 10 mA
Timing Res:stor Ry 1.8 30 500 kf2
Timing Capacitor Cr 0.0047 0.001 10 nF
Oscillator Frequency fosc 1.0 40 200 kHz

ELECTRICAL CHARACTERISTICS (VCC = 15 V. CT = 0.01 uF, RT = 12 k2 unless otherwise noted.)
For typicat values Tp = 25°C, for min max values Tp is the operating ambi

ent temperature range that applies uniess otherwise

noted,
TL434C ) TL494M
Characteristic Symbol - Unit
Min ' Typ l Max Min ’ Typ | Max
REFERENCE SECTION _
Reference Voltage Veet 415 [ 50 | 525 | 475 | s0 | saos v
tlg = 1.0 mAI
Line Regulation Regline - 2.0 25 - 20 25 mv
{Vee = 7.0Vt 40 V)
Load Regulation Regioag _ 3.0 15 - 30 15 mv
flg = 1.0 mA to 10 mA}
Shont-Circuit Output Current Is¢ 15 35 75 15 35 75 mA
(Veef = OV)

MOTOROLA LINEAR/INTERFACE DEVICES
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ELECTRICAL CHARACTERISTICS (Vi = 15V, Cr = 0.01 wF. RT = 12 k{1 uniess otherwise noted.)

TL494

For typical values Ty = 25°C, for min-max values T, is the operating ambient temperature range that applies unless otherwise

notec. .
TL434C TL4S4M
Characteristic Symbol Unit
Min [ Typ | Max Min [ Typ | Max
OUTPUT SECTION
Collector OH-State Current T ctofn - 2.0 100 - 20 100 A
Ve = 40V, Veg = 40V |
Ermutter Off-State Current IE(oH) —_ - - 100 —_ - - 150 nA
(Ve = 40V,Vc = OV, VE =0 V) °
Collector-Emitter Saturation Voltage (2) VSATICY - 1.1 1.3 —_ 11 1.5 v
Common-Emittsr
{(VE = 0V, Ic = 200 mA)
Emitter-Follower VSATIE) - 1.5 ' 25 - 15 25 v
(Ve = 1SV.1g = ~200 mA) H
Qutput Control Pin Current locL -— } 0 | - - 10 - pA
Low State ! ;
(Voc = 0.4 V) i
High State 1ocH - ’ 02 | 1s - 0.2 35 mA
Voc = Vrep 3
Qutput Volitage Rise Time t I | 100 | 200 - 100 200 ns
Common-Emitter {See Figure 13 L -
Emitter-Follower (See Figure 14} Fo— ] 100 | 200 - 100 | 200 ns
Output Voltage Fall Time v oo - i %5 | 100 - % | 100 | ns
Common-Emitter (See Figure 13) - - . L .
Emitter-Follower (See Figure 14} ! — | a0 100 - 4 | 100 | ns
! TL494 !
Characteristic Symbol - Unit
Min Typ Max {
ERROR AMPLIFIER SECTIONS
Input Offset Voltage vio - { 2.0 10 P mv
(Vo (Pin3) = 25V) ! !
Input Offset Current o -— ! s.0 250 nA
VO (Pin 3) = 25V} !
Input Bias Current l 113} — ! - 0.1 -1.0 wA
Vo (Pin 31 = 25 V) !
Input Common-Mode Voltage Range | VICR ~-031t0 i - — v
Vce = 40V, Ty = 25°C) ' Vec-20 !
Open-Loop Voltage Gain AvoL 70 95 - [<]:]
(AVg = 3.0V.Vp = 0510 3.5 V.
Ry = 20l
Unity-Gain Crossover Frequency fc - 350 = kHz
(Vg = 0.5103.5 V. R = 2.0 ki)
Phase Margin at Unity-Gain Oom - 65 - I deg.
(Vg = 0.510 35V, R = 2.0 kil}
Commaon-Mode Rejection Ratio CMRR 65 90 | a8
{(Vce = 40 V) |
Power Supoly Rejection Ratio PSRR - | 100 - | d8
{AVce = 33V, Vg = 25 V. R » 20 kil ! i
Output Sink Current 0 03 | 0.7 - | mA
Vo (Pin3) = 07 V1 :
Qutput Source Current 10- 2.0 4.0 - mA
(VO tPin3) = 35V
NOTE 2: Low duty cycie pulse techniques are used dunng test to o e as close o as
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ELECTRICAL CHARACTERISTICS (VGe = 15V, CT = 0.01 uF, RT = 12k unless otherwise noted.}

TL434

For typical values TA = 25°C, for minsmax values Ta is the operating ambient temperature range that applies unless otherwise

noted.
TL494 Unit
Characteristic Symbol
Min Typ Max
PWM COMPARATOR SECTION (Test Circuit Figure 12)
Input Threshold Voitage VTH —_ 35 45 v
{Zero duty cycie}
tnput Sink Current h- 0.3 0.7 — “mA
(ViPin 3} = 0.7V}
DEAD-TIME CONTROL SECTION {Test Circuit Figure 12)
Input Bias Current {Pin 4} g (oM - -2.0 -10 RA
{VPin 4) = 010 5.25 V)
Maximum Duty Cycle, Each Output, Push-Pull Mode OCmax %
(VPin g = OV.CT = 0.01 uF, RT = 12 k() a3 ag 50
{VPin 4 = 0V, CT = 0.001 uF, RT = 30 k() — 45 S0
‘Input Threshold Voltage {Pin 4) VTH v
{Zero Duty Cycle) - 2.8 13
{Maximum Outy Cycle) 0 — -—
OSCILLATOR SECTION
Frequency fose —_— Ly —_ kHz
(CT = 0.001 uF, RT = 30 k(1)
Standard Deviation of Frequency* ofose -— 3.0 - %
{CT = 0.001 uF, RT = 30 kil}
Frequency Change with Voitage Mosc (av) - 0.1 - %
(Vee = 7.0 V040V, T4 = 25°C)
Frequency Change with Temperature Moge (AT) - - 12 %
{ATA = Tiow to Thigh!
(CT = 0.01 uF. Ry = 12 X))
UNDERVOLTAGE LOCKOUT SECTION
tl’urn-On Threshold (Ve Increasing, lref = 1.0 mA) I Vih 5.5 6.43 7.0 \ ,
TOTAL DEVICE
Standby Supply Current Ice mA
(Pin 6 at Vpeq, All Other Inputs and Qutputs Open)
(Vee = 15v) - 8.5 10
(Vce = 40V) — 7.0 15
Average Supply Current - — 7.0 - mA
(Vipin 4) = 2.0 V) (See Figure 12)
[CT = 0.01 uF, RT = 12 k1), Veg = 15V)

* Standard deviauon 1s a measure of the staushcal distibution about the mean as cerived from the farmula, «
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105¢. OSCILLATON FREQUENCY ()

Vegisar)- SATURATION VOLTAGE (v)

FAGURE 4 - OSCILLATOR FREQUENCY . FIGURE 5 — OPEN-LOOP VOLTAGE GAIN AND PHASE -
varsus TIMING RESISTANCE - versus FREQUENCY
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Ry, TIMING RESISTANCE (1) f, FREQUENCY (Hn)
FIGURE 6 — PERCENT DEAD-TIME versus FIGURE 7 ~ PERCENT DUTY CYCLE versus
OSCILLATOR FREQUENCY DEAD-TIME CONTROL VOLTAGE
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FAGURE 8 — EMITTER FOLLOWER CONFIGURATION FIGURE 9 — COMMON EMITTER CONFIGURATION
OUTPUT SATURATION VOLTAGE versus QUTPUT SATURATION VOLTAGE versus
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MOTOROLA

E SEMICONDUCTOR sy

TECHNICAL DATA

BD675, BD675A
BD677*, BD677A*
BD679*, BD679A*

BD681*

*Motorola preferred device

PLASTIC MEDIUM-POWER
SILICON NPN DARLINGTONS

... for use as output devices in complementary generai-purpase amp-
lifier applications.

& High DC Current Gain —
hgg = 750 (Min) @ I¢ = 1.5 and 2.0 Adc
® Monolithic Construction
® BDE75, 675A, 677, 677A, 679, 679A, 681 are complementary with
80676, 676A, 678, 678A, 680, 680A, 682

® BD 677, 677A, 679, 675A are equivatent to
MJE 800, 801, 802, 803

MAXIMUM RATINGS

4.0 AMPERE

DARLINGTON
POWER TRANSISTORS
NPN SILICON

60, 80, 100 VOLTS
40 WATTS

FIGURE 1 - POWER TEMPERATURE DERATING

Pp,POWER DISSIPATION (WATTS)
~
v

50

15 10 45 60 5 S0 185 120 135 150 168
TC CASE TENPERATURE [°0)

. BD675 | BD677 | BD679 | BD6ST
Rating Svmbo! 186754 (806774 206794 Unit
Collector-Emittar Voitage Vceo 45 60 80 100 | vde
Collector-Base Voitage Ves 45 60 80 100 | vde e
F _L—ﬂCn—
Emitter-Base Voltage Ves 5.0 Vde + Y
Collector Currsnt Ic 4.0 Ade Y L
Bass Current fg 0.1 Adc "
Total Devics Dissipation Pp f
@Tc=25°C .40 Wartts
Derate above 25 °C ~ 0.2 wi°c K
Operating and Storage Junction | T}, Tag °c l
Temperating Range -55 1o +150
re—y Jd
THERMAL CHARACTERISTICS —-' G —~ —R
Charsctaristic Symbol Max, Unit T s [#lozsnon @[aA®] 8
Thermat Resistancs, 85 oW —~ke—D1m {025 0.010) D a®le® I
Junction to Case 3.13

=laf-

e o o
e s
5

3-276




BD675, 675A, BD677, 677A, BD679, 679A, BD681

ELECTRICAL CHARACTERISTICS (T¢: = 259C unless otherwise noted]

r Charscteristic [ symbot T Min | e | Unn ]
OFF CHARACTERISTICS
< Emicter Breokd Voitagell} BD67S, 675A 8Vceo 45 - Vde
{ig = S0 mAde, Ig = 0) BDE77,677A &0 _
80679, 679A 80 -
80681 100
Caiteczor Cutoff Current Iceo MAdce
(Vg = Half Rated Vg, 1g = 0) - 500
Cottecror Curof{ Current icBo mAdc
fVcg = Rated BVegp. lg » O T - 0.2
{Vcg = Rated BVgg. g * 0. Te~ 100°C) - 2.0
Emetzer Cutoff Current lgego - 20 mAdc
{Vgg *50 Vde. 1c = O
ON CHARACTEPRISTICS
OC Current Gaini1} heE - B
Ui = 1.5 Ade. Vg = 3.0 Vael . 0675, 677, 679, 681 750 -
11 » 20 Ace, Ve * 3.0 Vac) BD 675A, 677A, 679A 150 -
Cotlector-Emitter Saturation Voltage(1)
{Ig = 1.5 Adc, Ig = 30 mAdel 8D 677, 679, 681 VCE tsat) - 25 Vde
{1e = 2.0 Ade, Ig = 40 mAde) BD 675A, 6774, 679A - 28
Base-Emitter On Voitagel( 1} VBElon) i Vde
(g = 1.5 Ade, Veg = 2.0 Vee) BD 677, 679, 631 - 25
tic = 2.0 Ade. Vg = 3.0 Vel BD 675A, 677A, 679A - 25
OY~NAVIC CHARACTERISTICS
Smail-Signai Current Gain LT 1.0 - -
lig=1.5Ade, Vg * 3.0 Vee, = 1,.0MM2)

{10puise Test- Pulse Wiath 9 300 us, Duty Cycle € 2.0%.

FIGURE 2 ~ OC SAFE OPERATING AREA

s
~

- ~
S w S
E \1
é W . Bonding Wire Limi == n! There are two limitations ¢n the power handling ability of a
H = o = = = Thermai Limit at T » 25°C -—— transistor: ge ian temperature and tecondary breakdown.
o as Secanary @ Limit N Safe operating area curves incicate 10~V Cg lmits of the trensistor
=4 : Jr | ; : W that must be observed for refisble operation; e.g., the transistor
- [ l \ W must not be subjected to greater dissipation than the curves indicate.
g 02 Tec=25 % At high case temperatures, thermal limitanons will reducé the
- l l 8067s, 575Ai N\ power that can te handled to values less than the limitations im.
2 o | 80677, 677A é__ posed Dy secnncary breakdown,

T TTTIT 80679, 679A

e i 80631

[4::] 1 I L i i
10 u 50 e 0 L] 100

V(e CCLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 1 OARLINGTON CIRCUIT SCHEMATIC

NPN COLLECTOR
B0O675, 673A
80877, 677A —_—
80679, 679A
’ 8cesy

1
BASE

EMITTER
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