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ABSTRACT

THIS AUTOMATIC ANTENNA PATTERN RECORDER CONTAIN OF 2
PARTS ARE HARDWARE PARTS AND SOLFWARE PARTS , THE HARDWARE PARTS
ARE CARD INTERFACE A/D ,STEPPING MOTOR DRIVER , AND ANTENNA BASE,
THE SOLFWARE IS WRITTEN BY € LANGUAGE FOR CONTROL HARDWARE 3
'T SHOW GRAPH ON MONITOR 3 FORMS ARE POLAR PLOT , ANGLE PLOT AND

TABLE VALUE WHICH CAK PRINT OUT FOR ANALYSES AND CAN SAVE DATA

IN DISKETE SOR SIOW DATA 1IN NEXT TIME.

Project Nane Aubomatic Anbtenaz Pathern Recorde
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#include<graphics.h>
#includedstdic. b
#include<math.h>
#includedcoconic.h
#includedstdlib.hz
#included<alloc.hi
#include<bics.h>
#includeddas.h*
#includesstring.h>
void start{void);
void wind{void)
void intidvoid)
void dispi{vaoid)
void Print_Graphid;
viodld caloulvoidd;
void calculZivaidl;
void moter (voidi;
void runf(void);

void caseboxl (voidd;
void  spectrumivoidl;
vaid loadf (g

vodid savefils

vxid ¥save_image;
void #win_image;

vold ¥winl_image;
void #¥winZ_image;
vioid #¥win3d_image;
void #sublwing

et e D Bwing

NE wn we

-

struct dataf

char stril9l;
char strdl1073;
int ang;

float levell3611;

3, - BN
FooEntg

char strzl9l;
char #buf;
int lp=0;
int mod,dive;
int max_X,Mmax_v;i
float tL{301;
const double pi=3S.141332854;
unsigrned linepattern;
wnion keyl
char chi{Z1;
int iij
keyin;

voaid start(vaidl

int max®,; maxy;

unsigned linepattern;

int h,al,bl, =}, xZ,yl,y2, k=03
int i=1,x=40;

const double pi=3.1415926504;
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setbheolar (2 ;

maxx=getmaxx{);

maxy=getmaxy();

for (i=1j;i<6;is++y  (
setcolar (152 ;
circle(maxx/2Z,many /2, #id;
}

setcolor (1433

circle(maxx/2,many/2,176);

for (h=0;h<=3;h++) {
setlinestyle(l,linepattern, 1)
al=200%sinl{k%pi/1807;
ble=zZ0O%cos(kepi/ 1800
wi=mawx/2Z2+bl;
yvi=maxy/2~al;
nE=maxx/Z-bls
ya=maxy/2+al;
linedxl,yl,x2,y2);
k=k+30;
}

settextstyle (TRIFLEX_FONT, HORIZ

.
!

_DIR,

cuttextxy (10,430, "Type of Antenna "2

auttextxy (200,450, ant.strdd;
cuttextxy (380,450, "Fregquency ="1;
outtextxy (820,450, ant.atril;

settextetyle(SMALL_FONT,HORIZ_DIRE,4);

setcolor (140
cuttextxyimaxx /2, 10, "0");
cuttextxy imaxxs /2,460, "180" 1 ;
cuttextyy (maxwx/2+220, maxy /2, "'30")
auttextxy (maxx/2-240, maxy /2, "270"
setcolor (83 ;

cuttextxy(maxx/2, maxy/2-5," -4 d
outtextxyimaxx/2, many/2-42," -2C
outtextxy (maxx/2, marvy/2-84," -135
cuttextxyimaxx/2, mavy/2-126," ~10
cuttextwy (maxxy/ 3, maxky/2-168," -4
outtextyy(maK=a/2, mady /Z-200," 0 d
cuttestwy(manw/2, maxy/2-176," -3

)

vaid main(l

r
L

int top,bottom, lp=0;
intidy;

wind(i:;
clasegraphil;

vaid intidvoid?

Rt 4

int GraphDriver,GraphMade,
GraphDr iver=DETELT;

]
3y

B" :) ;
ARt
dB")
dg"
dB" g
B")g;

dE"3;

‘et B B

-3

xasp,

233

vasg, ABR;
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initgraph{(&Graph river,&Graphiode,”c;\\tc\\bgi "
setblkcolor (20 ’

.‘-
K}

vaoid wind(vaid?

e}

s

unsigned linepattern;
unicon keytl

char cbtlZd;

int it;

Theyit;

intidy;
savehimage=ma11 - {imagesize{0,C ,ZBH ISR IR
win_image=mallac{imagesize(20,50, 140, 115300
wirl _imagesmalicc{imagesizell JG un,h7u,;1q)7
winZ_image=mallcc{imagesize(Z80,30,400,1135))
Wwin3_image=malloc{imagesize(410,50,330,1150)
subliwvin=malloc (imagesize (120,45, 300,700 3;
5ub3win=ma11autlmagezlge(20,4q,18&,70));
meErLL ) g

di

w3 we g

=bicskey(0;
f‘keyit.ct[@])switch(keyit.ct[i]3{

=
s i

beyit.it

1

K‘l -+.<

i
U

'

getimage iz, 50, 140, 125, win_imaged;
'xivi{);

23
putlm qet 20,50,win_image, CORPY_FUT);
breal;
getimage{iD0, 50, 2B 17, winl _image);
bavs? (,')'
runils;
putimage (130,530, winl_image, COFY_FUTY;
break;

i
15
il
i
5
&}

getimage (280,330,400, 115, winZ_imagel;
box3{);

dispil;

break;

getimage (0,0, 839,40, save_image)d;
menuid;

breal;

FPrint_Graph(S, ii;
break;

putimage (0, 0, save_image, COPY_PUTa;
break;

-,

Y while {keyit.ctlOI!'=?g’);



menu o)

[

LR

[ah}

settextstyle(SMALL_FONT,HORIZ_DIR,&);

setfillstyle (1,1);

oar {0,0,6379,402;
setocoalor (1405
outtext=y(30, 15, "File
cuttextxy (160,15, "Start

cuttextxy (290,15, "Display

outtextxry (420, 15,"Print'
outtextxy (350,15, "CGuit
setcalor (3);
rectangle(20, 15, 140,350 ;
rectanolafi ;lu;:?o
rectangle(Z80, 1%, 400, 35)
rectanglels 1w,15,530 i)
xertanqlef 40,15, 620, 35

wt

231

alculvaoid?

float readport();
int db=0;

int i,0,c,d,se=0,e=0
locat le, a, H,p,*~0,t
maw y»qetmamm(>;
may_y=getmaxy {1;
p=(2¥pi /3600
bd“dp+.dn9y

setoclar (103

FS"23;

FE"D;
F7");
F8"2;

HYy u
Q .),

“ae wg ar e

n
2,
3 PSS

26T, yposi26573;

for (1=0;1<=(pi*2);1l=1+(p*td))

r
A3

ifllp==03{~
delay (S00);

ant.level ldbl=readportilel;

moter (1

T,
&

]

B IR}
b
:
i

[

o=ant. level DdbI#8;

c=EQD—Q;
b=c¥sin{ll;

as=—c#coos(ld;

wposldbl=b+max_x/2;
yposldbI=a+max _vy /25

putpixel (xposlidbl,y

se=dbh—td;

ifi{se>=0)
{ .

posldbl, 13

setlinestyle{(O,linepattern,12;
linei{wposisel,yposlcel, sxposidild,;, yposldllg

104



db=db+td;
Ip=1;
v veturn 1lp;

.
B

boxl ()

s

-setfillstyle(l,6l;
bar (20,50, 1406, 1233 ;
setcolaor {ldd;

rectangle(20,50,140,125)

settextstyle (SMALL_FONT,HORIZ_DIR, 4);

cubtextiy (25,92, "Loead File Cirl-<FL13");
cuttextwy (25,70, "Save File Ctri-«<F2:");
cuttextxy (25,88, "Clear Dis CErl-<F35x"1;

' cuttextuy (25, 106, "Guit CEri—<F4x");
a2

void caseboxl (void?

Kd .
AN
dl:l
kg
1Y
keyin.ii=bicgkey(0d;
iflikeyin.chlollewitchikeyin.chl130{
caze 9y
ge%z: getz20,45, 180, 70, sub3winl;
bar -;ﬁq,laU,7ﬂ)'
recﬁangleiﬁ@,éa,;mﬂ PSR
onttextxy (30,58, "Load Fllu :
gotoxy (13,403
qetsfstrll
bar (20,45, 180,70);
rprtanq’rxku,4b,130,f03;
auttextxy (30,55, "Load File @
oubtentyy (110,35, stvd);
getoh{l;
putimage (20,45, sublwin, COFY_FUT)
loadfiy;
T e d w
iE=13
| 1 - -
o case 935:

getimage(20,70,180,95, sub3winl;
bar (20, 70,189 35 ;
rectangle(20, 70,180,930 ;
“-_.\t\.E"f'l\;Vy Q“ qU, Save File
gotoxy (13,62;

getsistrzl;

bar (20,70,180,35);
rectangle(Zu,?u 180,331 ;
cuttextxy (30,80, "chE File
cubttextxy(110,80,strd;
getch{l;

“s

~g



n,
-
boxZ ()
L
9,
3
vaid
<

putzmaqe( 20y, 70, sub3win, COPY_PUT);
savef(l;
break;

case Th:
1p=0;
keyin.chfQl=7qg';

case 97:
break;

]

¥
-

while (keyin.chDOI!=tg?o;

setfillstyledl,15);

har (150,350,280, 123);

setcolor (12

rectangle(l150,50,280, 125);
settextstyledS8MALL_FONT,HORIZ_DIR,4);
cuttextxy (155,32, "Antenna Alt—-<AX")
cuttextx»y (155,70, "Freguency Alt-<F>")
auttextxy (155,88, "Step angle Alt—fS“"3'
cubtextxy (155, 106, "RUN Alt—<R>"2;

~a e

rurntvoidl

LPVLJ.li=biG5kEy(OD;
ifitkeyin.chliOllsewitch(keyin.chl13)<{

case 30
getimage (120,45, 300,70, sublwind;
yar (120,45, 200,700 ;

y 2L
YEF:EHQIEx;EU,4u,uO“ 70¥;
ot textxwy (130,55, "Name I8 @ ")

qobtoxy (25,4
getsiant.strd);

bar 120,45, 200,700 ;
re:tanqlptlﬁu 45,300,700

cuttextwy (136,55, "Name I8 : "
auttevtvy(EOO,SS ant.strd);
getch(l;

putimage {120, 4q,cv“1w1n CaryY_FUT?
break;
Lo Le B8

CREe ool
getimage(l120,70,300,95, sublwind;
bar (120,70,300,35);
aspbcolor (4
rectanglel

1)

-
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box3()

vaid

setfillstyle(l, 1]
bar (280,350,400, 1

(o]

120, 70,300,395 ;
cuttextxy (130,80, "TEST AT

aotoxy (25,6 ;
getslant.strid;
bar (120,70,300,55);

rectangle(l120,70,300,3935);
outtextxy (130,80, "TEST AT

oubttextxy (200,80,ant.strld;

getch(l;

1y .
1),

Yy .
)3

putimage(lz20,70,sublwin, COFPY_PUT)

break;

case 3i:
getimage (120,95, 300,
bar (120,395,300, 120)

rectangle( 120,95, 300, 1200;
cttextxy (130, 10%, "8tep A

aotoxy (25,733

gcanf("%d", kant.ang?
bar (120,9%5,300,120)
rectanglel 120,35, 300

gprintf ( buf,"” %d DEG",ant.an
cuttextuy (200,105, bufl;

getch{l;

120, =ublwind;
i

s
¥
»
¥
H

’
ngle

1200;
outtextxy (130,105, "S5tep Angle

al;

putimage (120,95, sublwin, CORPY_FUT)

break;

.b-
E

while (keyin.chliOl!=Tg’?i;

'
4 £ .
1303

setcalar (130
rectangle(zZ80,50,400, 1152 ;

settextstyledSMALL _FONT,HORIZ_DIR, 43

ot textxy (285,52, "Fattern LF2E";
cuttextxy (285,70, "Spectrum  <F3x");
outtextxy (285,83, "Table SFA "0

-‘.
E

spectrum(void)

r
*

setcalor (42

rectangle (10, 180, 500,380);
setlinestyle(l,linepattern,11;

1ine (230, 180, 230, 380)
line (320, 180, 320, 3807
line(410, 180,410,380}
line(140, 270, 500, 2207
line (140,260,500, 2600 ;

LTI

"
14

-

s

. wmx
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1ime (140, 300,500,3000;
line(140,340,500,340);
settextstyle(SMALL _FONT,HORIZ_DIR,45;
setbkoolor (150 ;

setcolor (6);

outtewtxy (103,370, "-25dh"]
cuttextxy (105,330, "-20db"]
cuttextxy (105,230, "-15db" ]
cuttextxy (105, 250, "-10db":
cuttextxy (105,210," -Sdb"]
cuttextxy (105,170, Qdb"]
cuttextxy (130,390, "180");
cuttextxy (220,390, "270");
cuttextxy (310,330, "0"3;
cuttextxy (400,390, "30");
cuttextxy (430,330, "180");
setoclor (10

settentstyle (TRIPLEX_FONT, HORIZ_DIR, Z3;
cuttextxy (10,450, "Type of Antenna "1
cuttextxy (200,430, ant.str4dd;

cuttextxy (380,450, "Frequency =");
cuttextxny (520,450, ant.str1);

cuttextxy (200,100, " Spectrum Graph ");

' et et s
WS gu aE wx e s

flaoat readpart(flaat 1el

{
float y,ze;
float c=255.00 ;
int px,wr,rd;
cttportb (Ox703, 0x8a)
cutporth (Ox702, 0x0b)
cutportb (Ox702, 0x03)
cutporth (0702, 0x0f)
]

Fecontrol paort #/

az wx ws

“n

wr=inpor th (Ox702);

W)

while (wr==0x1f);
outpor bt (OxR702, 0x0h i ;
cRbporth (0x702,0x0a0;
vroad=inportbh (07010
ze=rd/c;
le=-20%1ogldized;

return lej
3
&

void displvoid)



/¥

{ .
int i,.J=20;
char ret;

109

keyin.ii=bicskey(0);
if{ltkeyin.chiOllswitchikeyin.chli13){

case

case

E1:

cleardevicel(l;

spactrum{l;

calcuzil;

getimage (280, 50,400, 115, winZ_image);
break;

&2

cleardevicel(l;

settextetyle (SMALL _FONT,HORIZ _DIR,40; #/
foar (i=0; {d=4d; i++3{

J=i#10;

setbkcalor (53]

setcolaor (150

sprintf ¢ buf," %d = %L.2fdB",1, ant.levellil)

nuttgﬁt“y(0,~)+},buf3-
>

for (i=45; i4=89;i++2{
J=(i—-45 )*1£)=

sprintf ¢ buf,” %d = Z.2fdR",i, ant.levellill

cuttextxy (80, 20+, bufl;
3

-

for (i=90; 14=134; i++2 {
,j-'-:( 1"“;:}\})1!:_‘_'.:’
sprintf ¢ buf,"” 4d = ZL.ZfdR",

3
1}
b4
P
.

level[id)

nutbentmjtle.,hm+1 bhufr; '

a,

far (i=138;i<{=173;i++3¢{

J={i-1350%10;

sprintf ( buf,” 4d = “.2fde",1i, ant.levellil)
cutbtentxy (240, 20+5,bufl;

for (i=180; 1 (=224 i++2{

j=€i—18D)*10;

sprintf ( buf "oYd = L.2fdRY,1, ant.levellil)

ocuttextxy (320, 20+5,bufd;
.

for (i=225; 14=289; i++23{
J=01-2230%10;
aprintf ¢ buf,
cuttextxy (400, 20+j,bufd;
for (i=270; i{=214; i++2{
=(i—E702*10,

o= H.2fdB", 1, ant.levellilD

sprintf ( buf,” %d = X.2fdk",i, ant.levellil)

outtextxy (480,20+j,bufl;
T

for(i=315; i<=359;i++2{
J=0i-315)%10;

sprimtf ( buf,” %d = L. 2fdR",1i, ant.levellil)

outtextxy (560, 20+i,bufl;

-~e

~a
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-

getimage (280,550,400, 115,winZ_image);
break;

case &60:
cleardevice(l;
astart (1
caloutd;
getimage(280,50,400, 1153, winX_image);
break;

. >
if (keyin,chl0l==Tg’){
put image (280,50, win2_image, COPY_FUT);

et

[

void calouZivaoid?

™

float readport (g
int db=0;

int i,ca,ca,d,se=0;
float le,p,la,t0301, x1pesl363], yiposl2&8D]d;
may_x=getmaxx({);

max_y=getmaxy{2;

setoolor (123

for (la=0;1lat=3&6G;la=latant.angl

Lol

ifilp==03{
delay(S00:;
ant.levelllal=readportilel;
moater ()3
3
i

else

ca=ant.level [lalsq;
if{lad=180)
K
.
wlposllal=320+1a;
viposllal=ca+180;
putpivel (xiposflal,yiposilal, 10
sg=la—-ant.ang;
if (ses>=0) :
K
.
setlinestyle(0,linepattern,1i;
line(xlposlsel,yipaslisel, vipesllal,yiposilald;
.

1fila==1803

L]

wiposllal=140+(la—-1800;
yviposllal=az+180;
putpixel (x1pasllal,yiposllal, 1d;



'Stepper Motor Drivers

: E;relimfnary Data

Type OrdeanQ Code Package
TCA 15618 Q67000-A8209 P-SIP-9
;JCA15608 Q67000-A8208 P-DIP-18-L9

Pin Configurations

TCA 1561 B
TCA 1561 8

(top view) [
TCA 1561 8B TCA1560 B
ma—] " a1 i )
Frose input 3 e Prase Input 2 ] IRt
foabte inp )t | ew———t_ | Coabile Input 3 E J %
Attuol Curtent L emeemd Actual Currend L_E ] 1Y
vy 3= (D Vs L 3 % }g:?l be Connet bt
60 & ——< ] ono 6 [] I oot
Syat nput IRC 1 —~<_] Sync tnput /RC 7 E ] 2
Nemanal Cutrent Input B == Nomingl Current ingat & E 'J "
02 9 ——<_| = / 0z 5] iRy
Pin Descriplions
TCA 1561 3 TCA1560 0
Pin Symbo! Function -I;i.n Symbho! Function
" (o} Qutput O1 —I Q.’_._-_ Ou|p31_91
2 Phase input 2 Phase input
3 Enable input 3 Enu.t_)iri_iﬂpul _
4 Actuat current ‘-; B Actuid current
5 - Vs Supply valtage —5 Vs Supply voltage
6 0s GND ) 6 Oy GND
7 RC Sync Input/RC’ 7 HC Sync inpu/RC
8 Nominal current input 8 Nominal current input
s a2 Output Q2 .9 Q2 Output Q2
TO-IB Ground (must be
Tnhe cooling tin is connecled connected 10 pin B)

internally to pin G (ground).
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ififeafdfpl) return;
printfd" can not vread file \n")j

felose(fpl;

(]

#define FORTRAIT O
#define LANDSCAFE 1
vaid Print_Graph{int Mode, int direction)

{

char m;
int 11,31, kl,Meh, lLeb;
int maxxE, maxy;

setviswport (0,0, mass, maxy, 00 ;

forintfistdprn, "NOx1BAXLC", 70

switchi{directiond{
case FORTRAIT:
Leb=maxx&Ox0O0FF;
Msb=maxx >:8;
Tor Cil=0; il<=maxy/8; jl1++){
fprintfi{stdprn, "\x1B*¥clc¥o ", Made, Lebh, Msh)
for{il=0;il<{=manx;il++)

T
L

M=y

mea=13;
if(getpixel (i1, 1%8+k1) ) m++;

Y

fprintfistdprn,"%4c",m?;

fprintfistdprn, "\x0a");
fprint flstdprn, "\x1b\x&A%c", 12);

<4
fprintfistdprn, "\Nf"2;
brreak;

case LANDSCAFE:
Leb=maxy&O=0o{{;
Mab=maxy>*8;

for (il=0;il<maxy; ji+=82

{

fprint fistdprn, "\®1B*#%c’clc ", Mode, ek, Msh);
forfil=maxy;il>=0;il--3

m={0;

for Chl=0;k148; ki++0{

med=1;

ifl{getpixel {(ji+kl, i1l dm+t+;

5



13

fprintfistdprn, "%c",m);
3

fprintflstdprn, "\ x0a");
fprintfistdprn, "\®1b\xEA%c", 12);

2

fprintfistdprn, "\f");

vaid moter (void)

{

int i,%,a,b;
b=lant.ang/2);
cutportbh (0x703, Ox8al;
for Ci=ljid=hyi+t+dd
outporth (Ox700, 08012 ;
outporth (0700, OxObl;
delay(2Z00);

autportb (Ox700,0x0al;
delay(2Z00);

cutportb (Ox700, 0x0e);
delay (Z002);

3,

cutbpartlh (Ox700,0x000;
gelay(20071;

ﬁ.
4
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DATA 1< TCA 15083



a4

if(lax1B80)

{
%»1posllal=140+(1a-180);
yiposllal=oa+180;
putpixel{xiposllal, yiposilal, d;
se=la-ant.ang;

1f (sex=0)
{

setlinestyle(0,linepattern,1);
line(xiposlesel,yiposlisel, wiposllal,yiposilald;

1p=1;
return (1pi;

vaid savef ()
{
FILE ®fp;
ifi(fp=fopenistr, "wh"3)==NULLD

ks
8

printf("can not open file\n"l;
return;

-

)
if( fwrite(ant,sizecf{struct datald, i, fpal=10<{
printf(" file write errar \n"ld; ~

[

folose(fpd;

void laadf ()

{

FILE #fp;
if((fp=fopen(str2, "rb"))==NULL)

{
printf{" not apen file\n");

.,-
&

if(fread(&ant,siEEQfCStruét datadr, 1, fpr't=1)
{

11
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* Logic Table

Enable L 'L iH H
* Phase . I NI H
" : ! . :
. Output Q ./ /L H
1 B T T .
© Output .. Q2 i /iR L
#* Transistor Ti X x Ix . at:
- Transistor T2 X X . Py
: ) . V.>10m
Transxsto.r. T3 X X ’ . O X R.>00 v
.. Transistor.. T4 X X Ix i ¢
'L = Low vottage level, input open
./ H =High vohage level
= X = Transistor tumed off
.1 = Transistor conducting
.. » =Transistor cenducting with currenl limiting tumed on
it = Qutput high-impedance
TCA 1561 B
>
Maximum Ratings
To=-25°Ctu+85°C
Description Symbol min max Unit
Supply vollage, pin 5 Ve -0.3 45 \
Supply current, pin 3 Is 0 2.5 A
Peak current in
output transistors, pin 1, 9 Ia =25 2.5 A
Diode currents
Diode to +V Tin 2.5 A
Diode lo ground Iee 2.5 A
input voltage, pins 2, 3,7, 8 v, -03 6 v
Qutput current, pin 4 I, =25 A
Vollage, pin 4 Vg -~0.3 5 \
Ground current, (xn 6 Iy 2.5 A
Junction temperature T, 150 °C
Storage temperature Tog -40 125 “«C
* Thermal resistance
syslern - ambicnt Rinea 70 KW
syslem - case R sc 8 AT
Operating Range
Supply voltage, pin & ¢ Yy 8 40 A
Package temperature Te --25 85 *C
Input voltage, pins 2,3, 7 v, ] v
Cutput current Ia -2 2 A

17



L

of

I

g

il

ne

7

TCA 1561 B
Characteristics
V.=24V:Tc= 25°C
Description I Symbnl| Test conditions min typ max Unit
_ Supply current, pin 5 I V=V a8 30 INA
Supply current, pin 5 Is Vig= V), 0.5 1 mA
Output, pins 1,9
Output voltage: source Vo VW gl=1A 1.7 1.9 Y
Output vollage: source Von 1l51=15A 1.9 2.1 v
Output voltage: sink Voo I Ig1=1A 1.2 1.4 v
Output voltage: sink Ve ligl=15A 1.5 1.7 EY
Reverse current | Igs ! 300 HA
Phase dead lime - ty Figure 1 0.1 0.3 1.0 HSs
z Forward voltage of diodes | Ve fra=1A 1.0. 1.2 \
: 10'+Vs 4 Vew fay=15A 1.1 1.3 Y
: Forward voltage of diodes P Ve Iee=1A ! 1. 1.3 v
_to ground : Ve, L =15 A ! 1.3 1.5 ]
Inputs: enable, pin 8 ]
and phase, pin 2
H input vohzge V.- ' 2 ; Y
L input voltage Vi ! , i i 0.8 Y
H input current 47 { V. =5V g 50 100 | pA
L input current -5, P V_=0V 1160 1 opA
Rise and fali ume t b / i ! ps
.- Nominal current, pin 8
Control range Vs ! 0 P2 Y
Input current vl V=0V ; . 5 HETY
input offset vohiage Ve | Figue$ i . 0 i ' mV
Actual current, pin 4 -
Control range LV : Figure § 1 G 12 : v
Tumn-off delay (- ' Figure 3 i 2 i3 TS
Sync input/RC, pin 7 T
Syns requsncy r Cutycyzie G2 i Ko»] KH2
Coty cysie 5] f= 4% vz £ R ¢R
Rise ana lz € [P 3 é pBs
Output curtent oin 7 ~l-> 1.2 1.€ i ¢.0 P MmA
Trigger tresns's gin 7 'X) Gt "L vV
Crarging k1 C- Vi: 22 2.2 Y
Ot penee e €4 us
Dmamic st res s2a0s - i i 18]




TCA1560 B

Maximum Ratings
T = 25°C bis +85°C
Description Symbol min max Unit
Supoly voltage, pin 5 Vs -0.3 45 \
Supply current, pin § /s 0 1.25 A
Pezk current in

- cutpul transistors, pins 1, 9 Io -1.25' 1.25 A
Diode currents, pins 1,9
Diode against +V5 b 1.25 A
Diode against ground Iy 1.25 A
Input vollage, pins 2,3,7, 8 W -0.3 6 \
Outputl current, pin 4 1, -1.25 A
Voltage, pin 4 Vs -0.3 5 v
Ground current, pin 6 1, 1.25 A
Junction teinperature T, 150 °C
Slorage temperature Ty <40 12y *C
Thermal resistancy
syslem - ambient Ry sa 70 KW
system - case
{Muasured ot pin 14) Rin sc 15 K/w .
Operating Range
Supply voltage, pin £ Vs 8 40 A
Puackage temperalure
measured at pin 14 Te ~25 85 °C
input voltage, pins 2, 3,7 v, 5 v
Output current, pins 1, 9 ’ Ie -1 A

19



TCA 1560 B

Characteristics
V=24V, Te= 25°C
Description Symbol | Test conditions min typ max Unit
Yo
{ Supply current, pin § Ie Viy= Vin 18 30 mA
* Supply current, pin 5 Is Vg = Vi 0.5 1 mA
+ Output, pins 1, 8 )
i
* Quiput voltage: souyce Van 1lol=05A 1.6 1.8 \
*Output voltage: source Vor 11n1=075A 1.65 1.90 v
 Output voltage: sink Vou 1Igi=05A 1.0 1.2 v
i Qutput voltage: sink Voo L1 1igt=075A 1.1 1.4 v
¥ Reverse current 1lgs! 300 HA
3Phase dead time ty - Figure 1 0.1 0.3 1.0 us
% Forward voltage of diodes “Vin I;y=05A 0.8 1.1 v
lo+Vg . - | Ve I =075A 095 | 115 |V
% Forward valiage of diodes Vi L= 05A 0.95 105 |V
Ttoground .i* Vi L =0T5A 1.0 1.2 v
i
Inputs: enable, pinv3
and phase, pin 2
H input voltage Vi 2 v
. Linput voltage Vie 0.8 \
H input current . Vy=5V 50 100 BA
L inpul current ~Iw V=0V 100 | pA
Rise and fall time [ 2 | ps
Nominal current, pin 8
* Controt range Vie 4 [¢] 2 v
Input current =T V=0V 5 pA
Input offset voltage V-0 Figure 5 0 mV
Actual current, pin 4 )
Regulating range Via ' Figure 5 0 2 v
. Turn-off delay 1Y Figure 3 2 3 HS
" Sync input/RC, pin 7
Sync (requency H Duty cycte: 0.5 1 100 kHz
Duty cycle D = 40 kHZ 0.1 0.9
Rise and fall time 1.l ' 2 ps
Qutput current, pin 7 ~la; 1.2 1.6 2.0 mA
Trigger threshald, pin7 Va2 Figure 2 0.6 0.8 v
,Charging hmit C, Var 2.2 2.4 \
Off period loFF Figure 4 : 64 us
Dynamic input resistance Ra V=15V 1 RQ

pin7




Internal Wiring of Pins

T output

TCA 1561 B
TCA 1560 B

9 Dulput 2

Synt InpetIRC

Artuz! Current

NS




Figure 1 ~
Phase Dead Time

Phase Dead Time

A Vi H
Pin 3 _/
R I S

Vo H :
4 P2 bR Y \ t,= 1t ¢50ns
n Y J
Vo
_Pin 1 50%
3 Va: %
i Pin 9 ) > S0%
v Y g
Pn & / S0%
L—f,o—w—w el £ S ot
) ——ef
:. Figure2 *~ -
“Trigger Threshold
L3
Pin T .
Va
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Figure 3
Turn-OFF Delay

Vo

P 9 -
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i« Colculoted -

. Rin b
" Figure 4
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Quiescent current [,
Aver:aus supply voltage Vs
m

L0
!ﬂ
30
20 =
-
10
0
0 10 20 30 40 SOV
=== |
Qutput saturation voltages V,,;
versus output current /o
v
2,5 I
Y, )
"'20  YEa ‘/l
- 225 e /
; Source |~
15
10 /

Y2y -
=708
05| T s
Sinh
0
0 05 0. 15 20 2.5A

— I

124

TCA 1561 B

Permlissible power dissipation A,

W versus package temperature Tg
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Quiescent current I,
varsus supply voltage Vg
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Permissible power dissipation P,
versus package temperature Tc
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Application Circuit

126

TCA 1561 B
TCA 1560 B

2LV

- Vs J"\OOpF | 100 nf
Via Enable 5 I
En— RLT
TCA 15618
Y Phosel, TCA 15608
. A
Nominal
Corrent 9|22
8
. 6
TTL Driv
s rﬂ " é
S6kQ I I
5’ L
Via Enoble 3 A
RUL. .
TCA 15618
L Phasel, TCA 15608 lns’% @
~ Homina! B '} i
Vi Current i

520
!isaml? F 10

Pulse Diagrar:n for Application Circuit
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Vi R =« MU o™« SR < NN T T 24| P2l 4]
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IR
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i - ] ]
Iy 4
l°-3: a m— ~-= B |
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Calculation of Power Dissipation

Turn'-0n

Turn-0tf

Voltage ond
Chop Jransistor

~— Current of

Viaro* Vot

\ Voo Vio

Ltoan ] |t

k

e

(4

Characteristics for determining the typical power dissipation during chopper operation

without phase reversal.

-

"“"on—“l ==t

Parameters: L,q,q =10 mH, C; = 820 pF; R, =33 kQ; To = 25°C .

Saturation loss P, versus
phase current /|

/

/

/ /

‘ g
R4 /
|
2 f
V;=24Vand 38V
A |
TV !
L |
0 . 0S 10 15

—_——

Switching loss P; versus
phase current [

20A

10 ’—

09 t—

[ c8
07

06 —
/|

" /

Vs 38\///
0.3 / / —
02 L
ot //’ V= 2‘.\/
A1
0
0 ¢S 1,0 15

20A

w
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Quiescent current loss P, versus
supply voltage Vg

749 o
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/

0
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TCA 1561 B
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Tota! power dissipation P, versus
phase current [
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Calculation of Power Dissipation
The total power dissipation P, comprises
Saturation losses P,

(transistor saturation voltage and

diodo forward voltages)

Quiescent current losses Py

(quiescent current multiptied by supply

voltage)

Switching losses R

(turn-on/turn-off operation})

The following equations give the power dxssupahon for chopper operation without phase
reversal. This can be regarded as ~worst case”, as, in addition to the swilching lossces,

tull-load current flows for the entire time.
wl = Ps.\ + P + P
with P._," = ln lvw,“ D+ Vfo (1 = D) “+ V““,l

Po=1IoVs

b
p=Ys!l o loou
p dI6 & 2 % 4

], = Rated current (mean value)

/, = Quiescentcurrent

i, = Reverse current during turn-on delay time
i, = Peak reverse current

1, =Co nducting time of chop {ransistor

toy = Turn-ontime

lez = Turn-offtime

thon = Turn-on delay time

l.ore = Turn-oll delay time

T = Cycle duralion

D = Dutycycie /T

V. =.Saturation voltage of sink transistor (T3,

V.. = Saturation vollage of source transistor (l’1 2)
V,, = Forwardvoltage of free-wheel diode (D1, 2)
V. = Supply voltage

i+ i)t ] \
_(Jl_.g)_,f).'!_. + .")‘. ( loorr + to") }

\ /4
Zlgoa fm L)}—
Pin L"'—;
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