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ABSTRACT

This project is studied in microstrip periodic structures and its application. This structures provide
frequency-selective feedback and it has high stability, We will use this property of microstrip periodic
structures to fabricate band-rejection filter circuit. Then the oscillator consists of a Gumn diode placed in
microstrip periodic structure are created. After the design principle , the oscillation characteristic of Gunn

oscillator is reported. Some problems are discussed for future improvement.
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c, c;
_|=l ABCDE _ (2.2.19)
¢ Cy

o 14
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= [cos(ﬂad1 )eos(4d, ) - %(%‘ + ‘;i) sin(4,d,)sin( 4 d, )] y
! 2.2.27)

{cos(ﬁd )sin(d,)+ — (—+—)s1n(,Bd Yeos(Bd, )]

' A ' o &
wen z_,z, lf]umauwlmumqmanymmm"luTﬂ:ﬁmﬂan d,, d, mudey Sam¥vnauns 2.1.18
ez 4, 4 dunnsitdeues ' Tasansilon o, o, arwddy dom Wnnmwns 2.1.10
- 1 . o 1 1 A 3
nawn'lim 4,,,4,,,4,,4,, udnmndusmindnsduiuvewenlfgnvewndunurunsi

(22.4)fip

e .
| Lif;Hﬁii ﬁﬂi}ﬂ

- . 4 a )
ﬁm:mwm?mﬁ:mm:mmuuaumuﬂﬁgmmﬂau maa"luTﬂmﬂsﬂ 1 mummmm'ﬁnnuum:‘

i (22.24) - (2227) muumawaqm:mmmm N munmmmm"lﬁTﬂﬂm:ﬂmlww:nwmmtmu

v TIUIUN ﬂiﬁNﬁHﬂ“

13



-

b

+ ~ ~ + +
a | |4y Ay —[4]" Crt (2.2.29)
Cl- Azl Aiz C;ﬂ Cant

) o 3 1 - = Q’ ’
deAvisannTounioudy [S] wadndlunaman a0, sBusmwsemaduszfninsas toy

(Reflection Coefficient) liaz 152 MBN1509HIU (Transmission Coefficient) 1dactun1s

o _ Ay
=== (2.2.30)
1 11
cr 1
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1 1
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'l Y =Y + j¥ . ‘ (2.2.36)
. Y ~ ~ ~ ~
] ) e — Al - AL+ (AL - AR)| (2237
uo inr (A, +Azlr)2+(Am+A2u)z [( 117 ar )+ (A 21;)] ( )
7,

(4, +A21r)2 + (4 +Azu)2[ o 2 m)] ( )

2.23 UNUMHLTAQDH (Brillouin Diagram) #38 uHUMWN k, - B

MIANUIRBUEUTRVBIN WU taz F1ngn vesTassardauuuRs Todn Tyl TasonSy wilRTnom
1 a ¢ (B a 4 c:' a' roo, [~ A
N WwRFnFMTIATHYUeNAgnvenaulurunsi 22,28 Fanrammiieuvesuiornnfdhy
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naufimasun lulnsaafuuuns leannm q el

ey =e et (2.2.39)
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4 : = a
dsunumannisi 2.2.39 uas 2.2.40 adluaunisi 2.2.28 w2l

A —e”? et
{ H e ﬂ[ T‘J: 0 (2.2.41)
A, Ay e Crat

a Y \ A : A '
We ¥ fie gullszAnTn1sunsveanas (Propagation Constant) LELaNATSH 2.2.41 s dndugud 16
o 4 I a /a P ¢ a 'y

finedie MAmeslumlindugud Seuisanalld Ae

A Ay — A Ay, +e™ = (@ X4, + Ay)=0 (2.2.42)

1
N3 cosh(yd) = 5 (A + 4y) (2.2.43)

T4 ]
WaLMUA A, ), A,, NINTUNTT 2.2.24 L@z TUATT 2.2.27 92 19

1224 Z
cosh(yd) = cos(B,d, )cos(Bd,) - E(E:— + }i) sin(f,d, )sin{ f,d, ) (2.2.44)
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P X 4 ' v a o 4 . .
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b
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cosh(ad) = cos(f4,d,)cos(Rd,) - %(%- + ?) sin(f#,d,)sin(f,d,) (2.2.46)
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L 1
wit yd = jr+ad uar B = 0 dniues@oumunisf 2.2.44 Wlndy
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—codl(ad)=cos(,Bad,)cos(/,idz)——(Z—+E—)sm(ﬂd)sm(/gd ) (2.2.47)
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1IN 1y temeluumd 3 Tﬂmsmmﬁzm1ﬂnuma‘l‘nmﬂm:ﬂaumuuuumn‘h]mqﬂn:mmﬂ
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2.3 fntlalea 9]
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au ludnlla TeavzTnarsd luiifimmizos ntype Gaas na'loflmutsawylues me , InAs 184 ¢
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{ #include <stdio.h>
+ #include <math.h>
#define PI 3.141592654
float find _w(float epsi);
float find_z(float W_h,float eff):

main()

{

float stop,epsi_l,epsi_2,epsi_av,high,wide,s_length;

' float epsi_effl,epsi_eff2,721,22,betal,beta2,int_loop,d1,d2,

res_d12;

float epsi_eff_av,beta_av,result_low,result_high,D1_low,
D2 _low,D1_high;

float D2_high,del_d1l,del_d2;

clrscr();
printf("***********x***************k**k*k*********k**********

k**************k**********\n") :

printf("\n"):

printf (" PROGRAM FOR CALCULATE BANDSTOP FILTER USING
MICROSTRIP PERIODIC STRUCTURE\n"):

printf{("\n"):;
£ printf("*****************************k*x*k*******************

**************************\n") o

printf("\n");

printf ("Enter the stopband frequency (in GHz) : ");

scanf ("%f",&stop);

printf ("Enter the relative permittivity of first stage :
")

scanf ("%f",&epsi_1);

printf ("Enter the relative permittivity of second stage
"):

scanf ("%f", &epsi_2);

printf ("Enter the height of the substrate (in mm) : ");
scanf ("%f",&high);

) stop = stop*le9;
high = high*1le-3;
epsi_av = (epsi_l+epsi_2)/2;
wide = find_w(epsi_av);

((epsi_av+1l)*0.5)+((epsi_av-1)*0.5%
pow(l+(10/wide) ,-0.5));

epsi_effl = ((epsi_1+1)*0.5)+((epsi_1-1)*0.5%
pow(1l+(10/wide),-0.5));

epsi_eff av

epsi_eff2 = ((epsi_2+1)*0.5)+((epsi_2-1)*0.5%
pow(1l+(10/wide),~0.5));

beta_av = 2*PI*stop*sqrt(epsi_eff av)/3e8;

s_length = PI/beta_av;

z1 = find_z(wide,epsi_effl);

z22 = find_z(wide,epsi_eff2);

betal = 2*PI*stop*sqrt(epsi_effl)/3e8;

beta2 = 2*PI*stop*sqrt(epsi_effl)/3e8;

/*NEXT IS FOR OUTPUT SCREEN OF THIS PROGRAM*/
clrscr();

printf
("*********************************k**********************k**

k*******************\n") g



printf

printf
printf

printf
("****

Xkkkkx

. printf
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printf
printf

printf
printf

printf
printf

/*NEXT
d2 =
resul
resul
while
{

dl =

("\n") ;
(v THESE ARE THE RESULT\n");
("\n") ; |

KEXKKKXKAKKKRKRAKRKRKKX KA XA KRR KR AR KKK RRARKRKA AR KA KRR KRKARXR KKK KRR X
*****k********\n");
("\n");
("THE STRIP WIDTH IS : %12.10f mm\n",wide*high*le3);
("THE LENGTH OF STRIP PER PERIOD IS : %12.10f
mm\n",s_lengthxle3);
("EFFECTIVE PERMITTIVITY OF FIRST STAGE IS
$f\n",epsi_effl);
("EFFECTIVE PERMITTIVITY OF SECOND STAGE IS :
%f\n",epsi_eff2); .
("IMPEDANCE OF FIRST STAGE IS : %12.10f\n",Z1):
("IMPEDANCE OF SECOND STAGE IS : %12.10f\n",Z2):

WILL FIND THE LENGTH OF D1 AND D2*/
s_length/2;
t_high = -0.999;
t_low = -1.001;

(d2 < s_length)

s_length-d2;

res_dl2 = (cos(betal*dl) *cos(beta2*d2)) -

if

if

dz2 =
}

(0.5%((Z1/22)+(22/21) ) *sin(betal*dl) *sin (beta2*d2));
((res_dl12 > result_low) && (res_dl2 <= -1)) {
result_low = res_dl2;

D1_low dl;
D2 low d2; 1}
((res_dl2 >= -1) && (res_dl2 < result_high)){

result_high = res_d1l2;
D1_high = di;
D2_high = d2;}

d2+(0.01*1e-3);

del_d1 = ((result_high+1)/(result_high-result_low))*

(D1_high-D1_low);

del_d2 = ((result_high+1)/(result_high-result_low))*

dl =
d2 =
print

}/*END

/*THIS
float
{

int Z

int Z_free

float
Al
A2
A

A3

(D2_high-D2_low);
D1_high + del_di;
D2_high + del_d2;
f ("THE VALUE Of D1 IS %f mm AND D2 IS %f mm"
(dl*le3,d2*1e3);
OF FUNCTION MAIN*/

FUNCTION IS USE TO FIND THE WIDTH OF THE CONDUCTOR*/
find _w(float epsi)

50;
120*PI;

Al,A2,A3,A,W_h,B,B1,B2;
((epsi-1)/(epsi+1l))*(0.23+(0.11/epsi));
(PI*Z_line/Z_free) *sqrt(2* (epsi+l));
Al+A2;

(0.5*exp(A)) -exp(-A);

_line

W_h = 4*pow(A3,-1);
if (W_h<2) return W_h;

els

e {



-

B = (PI*Z_free)/(2*Z_line*sqrt(epsi));
Bl = (B-1-1ogl0((2*B)-1))*(2/PI);
B2 = (1logl0(B-1)+0.39-(0.61/epsi))*((epsi-1)/(PI*epsi));

W_h = B1+B2;
return W_h;
}

}

/*THIS FUNCTION IS USE TO FIND CHARACTERISTIC IMPEDANCE OF
MICROSTRIP*/
float find_z(float W_h,float eff)
{
float Z_free = 120*PI;
float Z,A;
if (W_h<1)
Z = (Z_free/(2*PI*sqrt(eff)))*log((8/W_h)+(0.25*W_h));
else { A = W_h+1.393+(0.667*1og(W_h+1.444));
Z = Z_free/(sqrt(eff)*A);
}
return Z;

}

A . o 4 d -
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PROGRAM FOR CALCULATE BANDSTOP FILTER USING MICROSTRIP PERIODIC STRUCTURE

Enter the stopband frequency (in GHz) : 10
Enter the relative permittity of first stage: 1
Enter the relative permittity of second stage : 2
Enter the height of the substrate (inmm) : 1.2
4 1 ]
mduniled Wi numd 3 TnonndanimimaiulusunsuededaezIaueninneenu
b 4

P

fatl

THESE ARE THE RESULT

THE STRIP WIDTH IS : 5.6512026610 mm

THE LENGTH OF STRIP PER PERIOD IS : 12.54099004867 mm
EFFECTIVE PERMITTITY OF FIRST STAGEIS: 1.000000
EFFECTIVE PERMITTITY OF SECOND STAGE IS : 1.861205
IMPEDANCE OF FIRST STAGE IS ; 51.5418624878



IMPEDANCE OF SECOND STAGE IS : 37.7800941467
THE VALUE OF D1 IS 3.420518 mm AND D2 IS 9.120473 mm
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#include <stdio.h>

#include <math.h>

#define PI 3.141592654
#define C 2.99793e8

#define U0 400*PI*9.999999e~-10
#tdefine .E0 8.85149e-12

float find_w(float epsi); .
float find_z(float WO,float eff,float high);

main ()

{

FILE *beta, *Y12;

int p,m;

float t = 0.1*le-3;

float
stop,H,E1,E2,Eav,W_h0,W0,ER1,ER2,Z01,Z02,WFF1,WFF2,EF1,EF2;
float §

WEF1,WEF2, Z1F,Z2F,0M_stop,ERav, EFav, Tav, Z2av,B1,B2,Bav,D,D1,D2
res_dl2;

float
res_low,res_high,Dl_low,D2_low,D1_high,D2_high,del_dl,del_dz,
Dl1lc,D2c;

float
Dx,U,OM,X,x1,x2,x3,fx1,£fx2,fx3,U_low,U_high,X1[2],ULl[2],AR[4]
(AI[4]:

float BR[4],BI[4],CR[4],.CI[4];

float Y2,Yinr,Yini,Zin,L,RR,RI,R,Y12r,Y12i,A,B;:

double T1,T2;

clrscr();

printf
("***x***********x********x*x***x*x**x****}***x**********x**x

******************&k*\n");

printf (" PROGRAM FOR CALCULATE DBR GUNN OSCILLATOR USING
MICROSTRIP PERIODIC STRUCTURE\n"):;
printf ("\n");

printf
("******x***x*x*x***x*****x*x********************************

*******k*************\n“);

printf ("Enter the oscillation frequency (GHz) : ");
scanf ("%f",&stop);

printf ("Enter height of substrate (mm) : ");

scanf ("%f",&H);

El = 1; E2 = 2

stop = stop*le9;

H . = Hxle-3;

Eav = (E1*0.21)+(E2*0.8);
W_hO = find _w(Eav);

WO = W_hO*H;

clrscr();
printf

("**********************************t************************
*********************\n");

printf (" ouTPUT \n");
printf ("\n"); '



-

el

printf
("********k***k**************************k******************k

*********************\n")
printf ("The strip width is %f mm\n",W0*le3);
if (W_hO <= 1/(2*PI)) WO = WO +
((1.25*%t/PI)*(1+1log{4*PI*W0/t)));
else WO = WO + ((1.25*t/PI)*(1+log(2*H/t)));
W_hO = WO/H;

ERav = ((Eav+1l)/2)+(((Eav-1)/2)*pow(1+(12/W_h0),-0.5))- ~
((Eav-1)*t/(4.6*H*sqrt(wW_h0)));

ER1 = ((E1+1)/2)+(((E1-1)/2)*pow(1+(12/W _h0),-0.5))~-
((E1-1)*xt/(4.6*H*sqrt(wW_ho0)));

ER2 = ((BE2+1)/2)+(((E2-1)/2)*pow(1+(12/W_h0),-0.5))~

({E2-1)*t/(4.6*H*sqrt (W _h0)));
Zav = find_z(W0,ERav,H);

Z01 = find_z(WO0,ER1,H);

Z02 = find_z(WO,ERzﬁH);

WFF1 = 120*%PI*H/(Z01*sqrt(ER1));

WFF2 = 120*PI*H/(Z02*sqrt(ER2));

Tav = C*C*Zav*EO*sqrt(Eav)/(2*H*sqrt (ERav));
Tl = C*C*Z01*EO*sqrt(El)/ (2*H*sqrt (ER1)) ;
T2 = C*C*Z02*E0*sqrt(E2)/ (2*H*sqrt (ER2)) ;

/*Next will find value of basic component at stopbandx*/

EFav = Eav-((Eav-ERav)/(l+pow(stop/Tav,2))):;
EFl = E1-((E1-ERl)/(l+pow(stop/T1,2))):

EF2 = E2-((E2-ER2)/(l+pow(stop/T2,2))):
WEF1 = W0+ ((WFF1-W0)/(l+pow(stop/T1,2))):;
WEF2 = WO+ ((WFF2-W0)/ (1+pow(stop/T2,2))):
Z1F = 120*PI*H/(WEFl*sqrt(EF1));

Z2F = 120*PI*H/(WEF2*sqrt(EF2)):

OM_stop = 2*PI*stop;

Bav = OM_stop*sqrt(UO*EO*EFav) ;

D = PI/Bav;

B1 = OM_stop*sqrt (UO*EQ*EF1) ; .
B2 = OM_stop*sqrt (UO*EQ*EF2) ;

/*Next will find the value of D1 and D2*/

D2 = D/2;

res_low = -1.001;

res_high= -0.999;
while (D2 <= D) {

D1 = D-D2;

res_d1l2 = (cos(B1*D1) *cos(B2*D2))-(0. 5% ((Z1F/Z2F)+(Z2F/Z1F))

*sin(B1*D1) *sin(B2*D2)) ;
if ((res_dl2 > res_low) && (res_dl2 <= -1)){

res_low = res_d12;
D1_low = DI1;
D2_low = D2;} /*end of IFx/

if ((res_dl2 < res_high) && (res_di12 >= -1)){
resg_high= res_d12;
D1_high = Di1;
D2_high = D2;} /*end of IFx/
D2 += 0.0le-3;
} /*end of loop whilex/
del_dl = (res_high+l)*((D1_high-~D1_low)/(res_high-res low)),
del_d2 = (res_high+1)*((D2_high-D2_low)/(res _high-res_low));
Dlc = D1_low+del_d41;
D2c = D2 low+de1_d2'
Dx = 0;



while (Dlc-Dx > 0.05e-3) Dx += 0.05e-3;
D1 = Dx; .
, while (D2c-Dx > 0.05e-3) Dx += 0.05e-3;
D2 = Dx;
/*Next will use the basic value to calculate beta and
Yr,Yin*/
if ((beta = fopen("beta_d.dat","w")) == NULL) {
printf ("Error in opening file beta_dl.dat\n");
exit(1); 1}
fprintf (beta," Frequency BETA\n");
U_low = 1.3el0; U_high = 9e9;
for (U = 8.999999e9 ; U <= 1.2el1l0 ; U = U+4e7){
fprintf (beta,"%.8e ", U):;

EF1 = E1-((E1-ER1l)/(1+pow(U/T1,2)));

EF2 = E2-((E2-ER2)/(1+pow(U/T2,2)));

WEF1 = WO+ ((WFF1-W0)/(1+pow(U/T1,2)));

WEF2 = WO+ ((WFF2-W0)/(1+pow(U/T2,2))):;

Z1F = 120*PI*H/(WEFl*sqrt(EF1l));

Z2F = 120*PI*H/(WEF2*sqrt(EF2));

OM = 2*PI*U;

Bl = OM*sqrt (EO*UO*EF1);

B2 = OM*sqrt (E0*UO*EF2) ;

X = (cos(B1*D1) *cos (B2*D2))-(0.5%((Z1F/Z2F)+(Z2F/Z1F))*

sin(B1*D1) *sin(B2*D2));
if (fabs(X) < 1) {
x1 = 0; x2 = PI/2; p = 2;
while (p>0) { fx1 = cos(xl)-X;
if (fabs(fxl) < le-7) fprintf(beta,"$f ",x1/PI):
else if (fabs(fx2 = cos(x2)-X) < le-7) fprintf(beta, "%f
",x2/PI);
else if (fabs(x1-x2) < le-7) fprintf (beta, "%f
",X2/PI);
else {
X3 = x2-(fx2*(x2-x1)/(fx2-fx1));
£x3 = cos(x3)-X;
while ((fabs(x1-x2) > le-7) && (fabs(fx3) > le-7))

if (£x3*%fx1 < 0) { x2 = x3; fx2 = £x3;}
else { x1 = x3; fx1 = £x3;}
X3 = x2-(fx2*(x2-x1)/(fx2-fx1));
fx3 = cos(x3)-X; } /*end of loop while*/
if (fabs(x1-x2) < le-7) fprintf (beta,"$f ",x2/PI):
else if (fabs(fx3) < le-7) fprintf (beta,"%f

",x3/PI1);
} /% end of IF fabs fxl fx2 fx3x*/
P = p-1;

if (p>0) { x1 = 0; x2 = -PI/2:]}
} /*end of loop while p>0%*/
} /*end of IF fabs(X)*/
else {
if (U < U_low) U_low = U;
if (U > U_high) U_high = U;
x1 = 0; x2 = 1; )
fx1 = (-(exp(xl)+exp(-x1))/2) - X;
if (fabs(fxl) < le-7) fprintf(beta,"%f ",x1/PI):
else if (fabs(fx2 = (-(exp(x2)+exp(-x2))/2) - X) < le-7)
fprintf (beta,"$f ",x2/PI);
else if (fabs(x1-x2) < le-7) fprintf(beta,"%f ",x2/PI):
else {



x3 x2-(£fx2*(x2-x1)/(fx2-fx1));
£x3 (- (exp(x3)+exp(-x3))/2) - X;
while ((fabs(x1-x2) > le-7) && (fabs(fx3) > 1e-7)) {
if ((£x3*fx1) < 0) { x2 = x3; fx2 = fx3:}
else { x1 = x3; fx1 = £x3:}
x3 x2-(£fx2*(x2-x1)/(£fx2-fx1));
£x3 (-(exp(x3)+exp(-x3))/2)-X; } /*end of loop

while*/
if (fabs(x1-x2) < 1le-7) fprintf(beta,"sf ",x2/PI);
else if (fabs(fx3) < le-7) fprintf (beta,"%f
",x3/PI);
} /* end of else fx1 fx2 fx3*/
} /*end of else fabs(X)x/
fprintf (beta,"\n");
.} /*end of loop for Ux/
fclose(beta);
X1[0] = -0.8; X1[1] = -0.9; U = U_low; Ul[1l] = 0;
while ( (fabs(X1[1]) - fabs(X1[0]) > 0) && (U <= U_high))
{

EFl = E1-((E1-ER1)/(l1+pow(U/T1,2)));
EF2 = E2-((E2-ER2)/(1+pow(U/T2,2)));
WEF1l = W0+((WFFl-WO)/(l+p0W(U/Tl,2)))7
WEF2 = W0+((WFFZ-WO)/(1+DOW(U/T2,2))):
Z1F = 120*PI*H/ (WEFl*sqrt (EF1));

Z2F = 120*PI*H/(WEF2*sqrt(EF2)):

OM = 2*PI*U:;

Bl = OM*sqrt (UO*EO*EF1):

B2 = OM*sqgrt (UO*EO*EF2) ;

Ul{o] = U1l{1];

Ul{1l] = U;

X1[0] = X1[1];

X1[1] = (cos(B1*D1)*cos(B2*D2))-(0. 5% ((Z1F/Z2F)+(Z2F/Z1F) ) *

sin(B1*D1) *sin(B2*D2)) ;
U = U+leb6;
} /*end of loop U = U_low*/

EF1 = E1-((E1-ER1)/(1+pow(U1[0]/T1,2)));
EF2 = E2-((E2-ER2)/(1l+pow(U1[0]1/T2,2)));
WEFl = WO+ ((WFF1l- WO)/(l+p0w(Ul{0]/T1 2)));
WEF2 = WO+ ((WFF2-W0)/(1+pow(U1[0]1/T2,2)));
Z1F = 120*PI*H/(WEF1l*sqrt(EF1)):
Z2F = 120*PI*H/ (WEF2*sqrt (EF2)) ;
OM = 2*PI*UL1[0]:;
B1 = OM*sqrt (UO*EO*EF1) ;
B2 = OM*sqrt (UO*EO*EF2);
AR[O0] = (cos (B1%D1) *cos (B2*D2))~(0. 5*%((Z1F/Z2F) +(Z2F/2Z1F))
*sin(B1*D1) *sin(B2*D2));
AR([1] = 0;
AR[2] = 0;
AT[0] = (cos(Bl*Dl)*51n(B2*D2))+(0 5% ((Z1F/22F) +(Z2F/Z1F))
*sin (B1*D1) *cos (B2*D2) ) ;
AI[2] = 0. 5*((ZlF/Z2F)-(Z2F/ZlF))*51n(B1*D1)
AI[1] = -AI[2];
AI[3] = -AI[0];
BR[O] = AR[0]; BR[1] = AR[1]; BR[2] = AR([2]; BR[3] = AR([3];
BI[O] = AI[0]; BI[1] = AI[1]; BI[2] = AI[2]; BI[3] = AI[3];



for (m = 2; m <= 15; m++) {

CR[0] = (AR[O]*BR[0])+(AR[1]*BR[2])-(AI[0]*BI[0])-
(AI[11*BI[2]);

CR{1] = (AR[O]*BR[1])+(AR[1]1*BR[3])~-(AI[0]*BI[1])~
(AI[1]1*BI[31);

CR[2] = (AR[2]*BR[0])+(AR[3]*BR[2])-(AI[21*BI[0])—
(AT([31*BI[2]);

CR[3] = (AR[Z]*BR[l])+(AR[3]*BR[3])-(AI[Z]*BI[I])-
(AI[31*BI[3]); ,

CI[0] =
(AR[O]*BI[O])+(AR[1]*BI[2])+(AI[0]*BR[O])+(AI[1]*BR[2]):
CI[1] = _
(AR[O]*BI[l])+(AR[1]*BI[3])+(AI[0]*BR[1])+(AI[1]*BR[3]);
CI[2] =

' (AR[2]*BI[0])+(AR[3]*BI[2])+(AL[2]*BR[0])+(AI[3]*BR[2]):

o

CI[3] =
(AR[Z]*BI[I])+(AR[3]*BI[3])+(AI[2]*BR[1])+(AI[3]*BR[3])7
AR[0] = CR[0]; AR[1] = CR[1]; AR[2] = CR[2]: AR[3] = CR[3];
AI[0] = CI[0]; AI[1] = CI[1]; AI[2] = CI[2]:; AI[3] = CI[3];

} /*end of loop for m*/
Y2 = 1/Z2F;
Yinr =1Y2*(pow(AR[0],2)-pow(AR[2],2)+pow(AI[0],2)-
pow(AI[2],2))/
(pow (AR[0]+AR[2],2)+pow (AI[0]+AT[2],2));
Yini = 2*Y2*((AI[O]*AR[Z])-(AR[O]*AI[2]))/
(pow (AR[0]+AR[2],2) +pow (AI[0]+AI[2],2)):
Zin = 1/sqrt(pow(Yinr, 2) +pow(Yini,2));
L = 2*PI*Zin*C/(ZOl*OM*4);
printf ("Value of D1 is %f mm and D2 is %f
mm\n",D1*1e3,D2*1e3);
printf ("The Lambda / 4 length is %f mm\n",L*1e3);

if ((Y12 = fopen("Y12_D.DAT","w")) == NULL) {

printf ("Error in opennig file Y12_D1.DAT\n");
exit(1);

}
/*Next will find the admittance of periodic structurex/
for (U = 8.999999e9; U <= 1.2e10; U = U+4e7) {

EFl = El-((El-ERl)/(1+pow(U/Tl,2)))7
EF2 = E2-((E2-ER2)/(1+pow(U/T2,2))):
WEFl = WO+ ((WFF1-W0)/(1l+pow(U/T1,2))):
WEF2 = WO+((WFFZ—WO)/(l+pow(U/T2,2)));
Z1F = 120*PI*H/(WEF1*Sqrt(EF1));
Z2F = 120*PI*H/(WEF2*sqrt(EF2));
oM = 2%xPI*U;
B1 = OM*sqrt(UO*EO*EFl);
B2 = OM*sqrt (UO*EO*EF2) ;
AR[0] = (cos(Bl*Dl)*cos(BZ*DZ))-(0.5*((ZlF/Z2F)+(Z2F/ZlF))
*sin(B1*D1) *sin (B2*D2) ) :
ARI[1]l = o0;
AR[2] = 0;
AR[3] = AR[O0];
AI[0] = (cos(Bl*Dl)*sin(BZ*DZ))+(0.5*((ZlF/Z2F)+(Z2F/ZlF))
*sin(B1*D1) *cos (B2*D2) ) ; ‘
AI[2] = 0.5*((ZlF/Z2F)-(Z2F/Z1F))*Sin(Bl*Dl):
AI[1] = -AI[2];
AI[3] = -AI[0];

BR[O] = AR[0]; BR[1] = AR[1]: BR[2] = AR[2]; BRI[3] = AR[3];



$

+ BI[0] = AI[O0]; BI[1] = AI[1}; BI[2] = AI[2]; BI[3] = AI[3];
for (m = 2; m <= 15; m++){
CR[0] = (AR[O]*BR[O])+(AR[1]*BR[2])~-(AI[0]*BI[0])~-
(AI[1]1*BI[2]);:
CR[1] = (AR[O]*BR[1])+(AR[1]*BR[3])~-(AI[O]*BI[1])-
(ATI[1]*BI[3]);
CR[2] = (AR[2]1*BR[O])+(AR[3]*BR[2])-(ATI[2]1*BI[0])-
(AI[3]1*BI([2]);
CR[3] = (AR[2]*BR[1])+(AR[3]*BR[3])1}AI[2]*BI[1])-
(AI[3]1*BI[3]);
CI[0] =
(AR[O]*BI[O])+(AR[1]*BI[2])+(AI[O]*BR[O])+(AI[1]*BR[2]);
CI[1] =
(AR[O]*BI[1])+(AR[11*BI[3])+(AI[O0]*BR[1])+(AI[1]1%*BR[3]):
CI[2] =
(AR[Z]*BI[O])+(AR[3]*BI[2])+(AI[2]*BR[0])+(AI[3]*BR[2]);
+ CI[3] =
(AR[2]1*BI[1])+(AR[3]*BI[3])+(AI[2]*BR[1])+(AI[3]1*BR[3]);
AR([O] = CR[0]; AR[1] = CR[1]; AR[2] CR[2];: ARI[3] CR[31:
AI[O] = CI[0]; AI[1] = CI[1]; AI[2] CI[2]; AI[3] CI[3];
} /*end of loop for m*/
Y2 = 1/Z2F;
RR =
((AR[0]*AR[2])+(AI[0]1*AI[2]))/(pow(AR[0];2)+pow(AI[0],2));
RI = ((AR[O]*AI[2])~-
(AR[21*AI[0]))/(pow(AR[0],2)+pow(AI[0],2)):
¢ R = sqrt((RR*RR)+(RI*RI)):;
Yinr = Y2*(pow(AR[0],2)-pow(AR[2],2)+pow(AI[0],2)~-
pow(AI[2],2))/
(pow (AR[O0]+AR[2],2)+pow(AI[0]+ATI[2].2));
Yini = 2*Y2*((AI[0]*AR[2])-(AR[0]*AI[2]))/
! (pow (AR[0]+AR[2]1,2) +pow (AI[0]+AT[2],2)):
Y12r = Y2*Y2*Yinr/ (pow((Y2*cos (B2*L))-(Yini*sin(B2*L)),2)+
pow(Yinr*sin(B2*L),2));
A = (Yini*Y2*cos (2*B2*L)) -
(cos (B2*L) *sin(B2*L) * (pow(Yini, 2) +pow(Yinr, 2) -
pow(Y2,2)));
B = pow((Y2*cos(B2*L)) -
(Yini*sin(B2*L)),2)+pow(Yinr*sin(B2xL),2);
Y12i = (Y2*A/B);
fprintf (Y12,"%e %e %e %$f\n",U,Y12r,Y12i,R);
} /*end of loop for U*x/
fclose (Y12);
printf ("The value of Beta*D is save in file BETA_D.DAT\n");
printf ("The microstrip admittance is save in file
Y12_D.DAT\n");
} /*End of programx/

/*Function that use to find the width of microstrip*/
float find _w(float epsi)
{
' float Z_line 50 ;
float Z_free 120*PI;
float Al,A2,A3,B,B1,B2,W h;
Al ((epsi-1)/(epsi+1))*(0.23+(0.11/epsi));

' A2 = ((PI*Z_line/Z_free)*sqrt(2*(epsi+l)))+Al;
A3 = (0.5*exp(A2))-exp(-A2);
W_h = 4*pow(A3,-1);
w

if (W_h < 2) return W_h;



Al = ((epsi-1)/(epsi+l))*(0.23+(0.11/epsi));
A2 = ((PI*Z_line/Z_free)*sqrt(2*(epsi+l)))+Al;
A3 = (0.5*exp(A2))-exp(-A2):;

W_h = 4*pow(A3,-1);

if (W_h < 2) return W_h;

else {
B = (PI*Z_free)/(2*Z_line*sqrt(epsi));
Bl = (B-1-1ogl0((2*B)-1))*(2/PI);
B2 = (logl0(B-1)+0.39-(0.61/epsi))*((epsi-

1)/ (PI*epsi));
W_h = B1+B2;
return W_h;
}

}

/*Function that use to find impedance of microstrip*/
float find_z(float WO0,float eff,float high)

{

float W_h = WO0/high;

float Z,A;

if (W_h <= 1) 2Z = (60/sqrt(eff))*log((8/W_h)+(0.25*W _h));

else {
A = W_h+1.393+(0.667*1log(W_h+1.444));
Z = 376.7/(sqrt(eff) *4);
}
return Z;

}
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PROGRAM FOR CALCULATE DBR GUNN OSCILLATOR USING MICROSTRIP PERIODIC STRUCTURE

Enter the oscillation frequency (GHz) : 10
Enter height of substrate (mm) : 1.2

o d . o Y v ’ v v a
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OUTPUT

The strip width is 5.190582 mm

Value of D1 is 1.500000 mm and D2 is 9.499988 mm
The Lambda / 4 length is 5.961940 mm

The value of Beta*D is save in file BETA_D.DAT
The microstrip admittance is save in file Y12_D.DAT

] y [
it idmatrunssianeiudinassendaames Wamnagyuund 3



-

3 b 4
m B uaz o i AnnmssuTninsseinsaunn Wit

Frequency

8.9999995e+09
9.0399990e+09
9.0799985e+09
9.1199980e+09
9.1599974e+09
9.1999969¢e+09
9.2399964e+09
9.2799959e+09
9.3199954¢+09
9.3599949¢+09
9.3999944e+09
9.4399939¢-+H)9
9.4799933e+09
9.5199928e+09
9.5599923e+09
9.5999918e+09
9.6399913e+09
9.6799908e+H09
9.7199903e+09
9.7599898e+09
9.7999892¢+09
9.8399887¢+09
9.8799882e+09
9.9199877¢+09
9.9599872e-+09
9.9999867¢+09
1.0039986e+10
1.0079986e+10
1.0119985e+10
1.0159985¢+10
1.0199984e+10
1.0239984e+10

BETA
0.864965 -0.864965
0.868978 -0.868978
0.872997 -0.872997
0.877023 -0.877023
0.881056 -0.881056
0.885097 -0.885097
0.889146 -0.889146
0.893205 -0.893205
0.897275 -0.897275
0.901356 -0.901356
0.905450 -0.905450
0.909559 -0.909559
0.913685 -0.913685
0.917830 -0.917830
0.921997 -0.921997
0.926191 -0.926191
0930414 -0.930414
0.934674 -0.934674
0.938977 -0.938977
0.943333 -0.943333
0.947756 -0.947756
0.952263 -0.952263
0.956881 -0.956881
0.961650 -0.961650
0.966635 -0.966635
0.971948 -0.971948
0.977826 -0.977826
0.984913 -0.984913
0.002296
0.014388
0.019431
0.022736



1.0279983¢+10
1.0319983¢+10
1.0359982e+10
1.0399982¢+10
1.0439981e+10
1.0479981¢+10
1.0519980e+10
1.0559980e+10
1.0599979¢+10
1.0639978e+10
1.0679978e+10
1.0719977e+10
1.0759977e+10
1.0799976¢+10
1.0839976¢+10
1.0879975¢+10
1.0919975¢+10
1.09599746+10
1.09999746+10
1.1039973¢+10
1.1079973¢+10
1.1119972e+10
1.1159972e+10
1.1199971e+10
1.1239971e+10
1.1279970e+10
1.1319970e+10
1.1359969¢+10
1.1399960¢+10
1.1439968e+10
1.1479968e+10
1.1519967e+10
1.1559967e+10
1.1599966e+10

0.025001

0.026494

0.027341

0.027602

0.027294

0.026395

0.024842

0.022498

0.019076

0.013793

0.996156 -0.996156
0.984150 -0.984150
0.977216 -0.977216
0.971392 -0.971392
0.966100 -0.966100
0961123 -0.961123
0.956352 -0.956352
0.951726 -0.951726
09947206 -0.947206
0.942768 -0.942768
0.938394 -0.938394
0.934071 -0.934071
0.929788 -0.929788
0.925541 -0.925541
0.921321 -0.921321
0917125 -0.917125
0.912950 -0.912950
0.908793 -0.908793
0.904651 -0.904651
0.900522 -0.900522
0.896404 -0.896404
0.892297 -0.892297
0.888199 -0.888199
0.884109 -0.884109



.

1.1639966e+10
1.1679965¢+10
1.1719965¢+10
1.1759964e+10
1.1799964¢+10
1.1839963¢+10
1.1879963e+10
1.1919962¢+10
1.1959962¢+10
1.1999961e+10

0.880026 -0.880026
0.875949 -0.875949
0.871878 -0.871878
0.867812 -0.867812
0.863751 -0.863751
0.859694 -0.859694
0.855640 -0.855640
0.851590 -0.851590
0.847543 -0.847543
0.843499 -0.843499
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FREQUENCY

9.00000e+09
9.04000e+09
9.08000e+09
9.12000e+09
9.16000e+09
9.20000e+09
9.24000e+09
9.28000e+09
9.32000e+09
9.35999¢+09
9.39999¢+09
9.43999¢+09

9.47999¢+09-

9.51999¢+09
9.55999¢+09
9.59999¢+09
9.63999¢+09
9.67999e+09
9.71999¢+09
9.75999¢+09
9.79999¢+09
9.83999e+09
9.87999¢+09

9.91999¢+09-

9.95999e+09
9.99999¢+09
1.00400e+10
1.00800e+10
1.01200e+10
1.01600e+10
1.02000e+10
1.02400e+10

Gr
2.27282e-02
2.25973e-02
2.30275¢-02
2.40664e-02
2.57542e-02
2.80882¢-02
3.09402¢-02
3.39296e-02
3.63432¢-02
3.73168¢-02
3.63704¢-02
3.38231e-02
3.05486e-02
2.73876e-02
2.48440e-02
2.31336e-02
2.23441e-02
2.25723e-02
2.40329¢-02
2.71887e-02
3.29614e-02
4.30266e-02
5.94084¢-02
7.84663e-02
7.84369¢-02
5.38292¢-02
3.15302¢-02
1.87931e-02
1.19756e-02
8.17697¢-03
5.93449e-03
4.53944¢-03

Br
-6.59171e-04
9.34981¢e-04
2.60097¢-03
4,19481e-03
5.52829¢-03
6.33617¢-03
6.26413¢-03
4.93758¢-03
2.19037¢-03
-1.60000e-03
-5.44298¢-03
-8.24395¢-03
-9.44000¢-03
~9.09515¢-03
-7.56988e-03
-5.22126¢-03
-2.28732¢-03
1.11334e-03
4.93798¢-03
9.13938e-03
1.34560e-02
1.67379¢-02
1.48529¢-02
-2.28704e-03
-3.58884e-02
-5.54810e-02
-5.45308e-02
-4,73733e-02
-4.02320e-02
-3.42754e-02
-2.94324e-02
-2.54490e-02

R
0.014757
0.020683
0.057748
0.095103
0.131327
0.165005
0.194796
0.219483
0.237978
0.249303
0.252543
0.246790
0.231105
0.204513
0.166068
0.115013
0.051074
0.025138
0.111716
0.205289
0.301266
0.394670
0.481153
0.557790
0.623304
0.677786
0.722194
0.757875
0.786236
0.808553
0.825909
0.839168



1.02800e+10
1.03200e+10
1.03600e+10
1.04000e+10
1.04400e+10
1.04800e+10
1.05200e+10
1.05600e+10
1.06000e+10
1.06400e+10
1.06800e+10
1.07200e+10
1.07600e+10
1.08000e+10
1.08400e+10
1.08800e+10
1.09200e+10
1.09600e+10
1.10000e+10
1.10400e+10
1.10800e+10
1.11200e+10
1.11600e+10
1.12000e+10
1.12400e+10
1.12800e+10
1.13200e+10
1.13600e+10
1.14000e+10
1.14400e+10
1.14800e+10
1.15200e+10
1.15600e+10
1.16000e+10

3.63461¢-03
3.03010e-03
2.61996¢-03
2.34268e-03
2.16180e-03
2,05584e-03
2.01309¢-03
2.02892¢-03
2.10485¢-03
2.24870e-03
2.47612¢-03
2.81374e-03
3.30483¢-03
4.01891e-03
5.06723¢-03
6.62369¢-03
8.93874¢-03
1.22812e-02
1.66233¢-02
2.09380e-02
2.31452¢-02
2.22690e-02
1.963480-02
1.68803¢-02
1.47247¢-02
1.32747¢-02
1.24491¢-02
1.21566e-02
1.23423¢-02
1.29889¢-02
1.41029¢-02
1.56851e-02
1.76743¢-02
1.98624e-02

-2.21024¢-02
-1.92257e-02
-1.66980e-02
-1.44307¢-02
-1.23580e-02
-1.042866-02
-8.60170e-03
-6.84284¢-03
-5.12171e-03
-3.40982¢-03
~1.67948e-03
9.736266-05
1.94843¢-03
3.89764¢-03
5.95382¢-03
8.07965¢-03
1.01167¢-02
1.16315¢-02
1.17421e-02
9.42086¢-03
4.94768¢-03
5.76754e-04
-1.87943¢-03
-2.43374¢-03
-1.81324¢-03
-6.00450e-04
8.78959¢-04
2.45815¢-03
4.04198¢-03
5.55146¢-03
6.886120-03
7.89396¢-03
8.35614¢-03
8.02027¢-03

0.848994
0.855876
0.860151
0.862024
0.861577
0.858778
0.853472
0.845376
0.834053
0.818883
0.799035
0.773427
0.740706
0.699285
0.647453
0.583684
0.507132
0.418320
0.319726
0.215862
0.112562
0.015629
0.070401
0.142856
0.200785
0.244424
0.274645
0.292523
0.299115
0.295371
0.282148
0.260279
0.230673
0.194410



1.16400e+10
1.16800e+10
1.17200e+10
1.17600e+10
1.18000e+10
1.18400e+10
1.18800e+10
1.19200e+10
1.19600e+10
1.20000e+10

2.18278e-02
2.30228¢-02
2.30799¢-02
2.20877¢-02
2.05009¢-02
1.88125¢-02
1.73481-02
1.62574¢-02
1.55848¢-02
1.53307e-02

6.73333¢-03
4.65218¢-03
2.32010e-03
4.01140e-04
-7.02663¢-04
-9.59075¢-04
-5.49238¢-04
3.04235¢-04
1.41619¢-03
2.64884¢-03

0.152825
0.107509
0.060280
0.013052
0.032303
0.074116
0.111024
0.142017
0.166431
0.183898
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FEATURES

Spot Frequency or Wi;ie Band Operation

Choice of Package Styles
ke

Range of Microwave Power Outputs

Specific Types For Low Cost Commercral
Applications

* High Reliability

Special Screening to Customer Requxrements <
Available

el
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APPLICATIONS

{-_ * [MICRCWAVE OSCILLATORS)

Receiver Local Oscillators For Radar, Ete.”
* Parametric Amplifier Pumps
Transmitters

Motion Detectors {Intrusion Alarms, Package
Counters, Ete.)

Fixed Frequency Sources

* Wide Band Mechamcally Tuneable Source:

-

* REFLECTION AMPLIFIEHS

DR S A

AT YRR,

i

PRINTED 1M US.A,

crb bR atati o

" X

A\ Mlcrol.xcxcv ‘:'cm}ccﬂ,lod:rg"

o-l\i[F.L!c\ [91&-'1(.‘7'*}-‘.—&’; 5 .r‘.\‘c‘_‘ . e Sma——

October, 1979 g

* YElectromcally Tuneable Sources Wlth Varactor and
YI1G devices . .t

GENERAL DESCRIPTION

Alpha Gunn diodes are produced from_epitaxial tlz_L
lium arsenide grown in Alpha’s awn in house egitaxy
facility. This data sheet describes both the perform.
ance of low power low cost devices suitable tor high
volume commercial applications as well as high power
diodes. Devices for the lowest power applications are
produced in a non-flip configuration, that is with- the
active layer uppermost in the package and require the
heat sink to be biassed as the anode. A flip device con-
struction is used for the higher power diodes in which
the active layer is bonded close to the package heat
sink for optimum thermal performance. Such devices
require the heat sink to be biassed as the cathode.

“THE DEVICE TYPES SHOWN REPRESENT THE
STANDARD RANGE OF ALPHA INDUSTRIES
GUNN DEVICES. MANY VARIATIONS ARE
POSSIBLE TO MEET SPECIFIC REQUIREMENTS
FOR DEVICE  TYPES NOT LISTED IN THIS
DATA SHEET. PLEASE CONSULT THE FAC-
TORY FOR AVAILABILITY.

Specifications subject to: change without notice.

g
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C.W. GUNN DEVICES FOR C—BAND {48 GHz)

e e e ————

- : 1 ¥, Output Operating Operating H H
Type Specified Frcegtiency in Range }So:e?Mi?\.z'J Current Typical Voltags Typical ;gltafiTYk :(aclk:o‘g:
'~ mA \' : vie®
0GB 8211 4-38 20 200 13 Cathode 023.001
0GB 8212 4-8 20 200 13 Cathode 158.001
0GB 8213 4-8 20 200 13 Cathode 188-G01
DGB 8311 4-8 50 300 "3 Cathode 023.001
0GB 8312 4-8 50 300 13 Cathode 158.001
DGB 8313 4-8 50 300 13 Cathods 188.001
DGB 8411 4-8 100 400 13 Cathode 023.con
DGB 8412 48 100 400 13 Cathode 158-001
DGB 8413 4-8 100 400 13 Cathode 188-0C1
DGB 8511 4-8 200 500 13 Cathode 023-c31-
DGB 8512 4-8 200 500 13 Cathode 158-001
0GB 8513 4-8 260 500 13 Cathods 188-001
DGBE612 6-8 300 700 13 Cathoda 158.001
DGB 8613 6-8 ; 300 700 13 Cathoda 188.001
DGB 9211 FULLBAND 5-8 20 300 13 Cathode | 023-001
DGR 9212 FULLBAND 5-8 20 300 13 Cathode 158-001
0GB 9213 FULLBAND 5-8 20 300 1 3m Cathoda 188-001
G B 9214 FULLBAND 5-38 20 300 13 -Cathoda 315.001
DGB 9311 FULLBAND 5-8 S0 400 13 Cathode 023.901
DGB 9312 FULLBAND 5-8 - R8O 400 13 Lathode 158-001
DGB 9313 FULLBAND 5-8" 50 400 13 ‘Cathode 188.001
DGB 9314 FULLBAND 5--8 50 400 13 Cathode 315001
DGB 9411 FULLBAND 5-8 100 550 13 Cathode 023.001
0GB 9412 FULLBAND 5-8 100 550 13 Cathode 158-001
DGB 9413 FULLBAND 5-8 100 550 13 Cathode 188-001 |
DGB 9414 FULLBAND 5-8 100 550 13 Cathode 315.001
C.W. GUNN DEVICES FOR X—BAND (3—12 GHz)
- o
Type Specified.Frequency in Range! C.W. Output Operating - Operating Heat Sink Package
GHz Power Min.2.3 | Current Typical Voltaze Typical Polarity a)s
mwW Ma v Style ™
DGS 8081 9.3-10.9 5 75 .8 Anode - | 023.003
DG8 8181 9.3-10.9 10 110 8 y Anaqde _ 023-001
DGB 8281 9.3-10.9 ofF 140 8 4 4 Anode | 023001
DGB 8121 8-9.3 and 10.9~12 10 115 8 Anode 023001
-DGB 8122 812 10 115 8§ Anode . 158-001
. 0GB 8123 8-~-12 10 115 8 Anode 188-CC1
DG8 8221 8-9.3 and 10.9-12 20 150 8 Anode 022 01
DGB 8222 8-12 . 20 150_ 8 Anode 158-001
DGB 8223 8-12 20 150 8 Anade 188-001
0GB 8321 8--12 €0 300 10 Cathode 023.001
DGB 8322 8-12 S0 300 10 Cathode 158-001
DGB 8323 812 50 380 10 Cathode 188.001
DGB 8421 8-12 100 400" 10 Cathode 023001
(DT3B 8422 5-12) {160} f460) {oJ Tithode) (13801
DGB 8473 8~12 160 400 10 Cathode 188.001
0GB 8521 8-12 200 600 10 - Cathode 023-CcQ1
DGB3 8522 8-12 200 600 10 Cathode * | 158.001
DGB 8523 812 200 60.0 10 Cathade 188-001
DGB8 8622 812 . 300 800 - - 10 Cathode 158-601
0GB 8623 8—12 300 800 10 Cathode 1388.001
DGB 8722 8-12 400 1000 10 Cathode - | 158.001
DGB 8723 8-12 400 1000 10 Cathode 128-001
DG3 9227 FULLBAND 8-12 20 300 10 Cathode 023.001
DGB 9222 FULLBAND 8-12 20 300 10 Cathode 158.001
DG8 9223 FULLBAND 8—12 20 - 300 10, Cathode 188.001
0GB 8224 FULLBAND 812 20 300 10 Cathode 315.001
DG83 9321 FULLBAND 812 50 450 10 Cathode 023.001
DGB8 9322 FULLBAND 8-~12 50 - 450 10 Cathode | 158-001
DG3 9323 FULLBAND 8—12 50 450 10 Cathede | 188.001
0GB 9324 FULLBAND 8-12 50 450 10 Cathaode 315.001
DG83 9«21 FULLBAND 8—12 100 600 10 Cathcda 023-001
0GB 9422 FIJLLBAND 812 100 Goo 10 Cathode 1€8.001
DG8 2423 FULLBAND 812 100 600 10 Cathcre 188.C01
DG3 a42s FULL2AND 212 160 600 10 C.Neda 313.501
<3
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C.W. GUNN DEVICES FOR Ku—BAND {1218 GH2z) - :
Type Epeclfld Frequency in Mange! C. W, Outpug Operating Operating Heat 3lnk- | Rackage
GHz Power Min,2.3 | Current Typical Voltage Typical Polarity Style®3
mww NMa -V EEN
DGB 8131 1218 10 140 7 Anode 023.001
DGB 8132 12-16 10 140 7 Anode 158.001
0GB 8133 12-16 10 140 7 Anode 168-001
4 DGB 8134 12-18 10 140 7 Anoda 315-001
DGB 8231 “12-18 20 180 7 Anode 023.001 |
DGB 8232 12-16 © 20 180 7 Anode 158-001 | |
DGB 8233 12-16 20 180 7 Anode 188.021 |
DG8 8234 12-18 20 180 7 " Anode 315-001%
DGB 8331 1218 50 350 8 Cathode 023-001
DGB 8332 12-16 50 350 8 Cathode | 158.c01
J DGB 8333 1216 50 ‘350 8 Cathode 188-001
DG8 8332 12-18 50 350 g8 - Cathode | 315-001 ;
DGB 8431 12-18 ~ger- 100 500 s 8- Cathode 023-001 | !
DGB 8432 12-16 100 500 8 Cathode ,| 158-001 | ,
DG8 8433 1216 100 500 . 8 Cathode 188-001
OGB 8434 12-18 100 500 8 Cathods 315-001
DGB 8531 1218 200 700 8 Cathode 023-cov
0GB 8532 12-16 200 700 8 Cathoda 158-001 |
DGB 8533 1216 200 700 8 Cathode | 188-001 | |
DGB 8534 12-18 200 700 8 Cathode 315.001 ;
DGB 8632 12-16 300 1000 8 Cathode 158-001
DGB8 8633 12-16 300 1000 8 Cathode 188-001
DGB 8634 12-18 300 1000 i 8 Cathode 315001
pan 0234 PULLBAND 12-18 ° 20 6o : 8 Cithods 315001
{ DGB 9334 FULLBAND 12-18 50 520 . 8 Cathode 315-001
DGB 9434 FULLBAND 12-18 100 720 , 8 Cathode 315001
C.W. GUNN DEVICES FOR K —BAND (18-26.5 GHz) o
Type Speclhed Frequency in Range C. W, Output . Operating Operating Heat Sink’ Package - ’
] o GHz . Power Min. 2.3 'Current.Typical:. Voltage Typical-| Polarity Style 45
’ Fs mw . Ma Y/
DGB 8091 235-245 5 100 5 Anode 023-001
"| 0GB 8094 23.5-245 5 . 100 5 Anode . [ 315.00% | |
1 0G8 8191 235-245 10 180 5 . Anode 023-001
DGB 8194 235-245 10 180 5 Anode 315-001 '
DGB 8291 23.5-245 20 250 5 Anode . | 023001
0GB 8294 23.5-245 20 250 5 Anode 315.001 | .
0GB 8141 18-23.5 and 24.5_26.5 0 . 200 5 Anode . 023.001 | I
DGB 8144 18-23.5and 24.5-26.5 10 200. - 6 Anode 315-001 | |
DGB 8244 18~23.5and 24,5-26.5 20 270 5 Anode 315001 l
DGB 8344 18-26.5 50 400 6 Cathode | 315-001 {
0GB 8444 18-26.5 . 100 700 6 Cathode 315.001 | |
DGB 9244 FULLBAND 18-26.5 20 420 6 Cathade 315.001 |
DGB 9246 FULLBAND 18-265 20 420 6 Cathode 296.001 | ,
DGB 9344 FULLBAND 18-26.5 50 700 Fiael B Cithode -] 315-001
DGB 3345 FULLBAND 18-26.5 50 700 6 Cathodz 296001 |
. |
C.W. GUNN DEVICES FOR Ka~BAND {26.5—40 GH2) l[
Type pecified Frequencyjn Range! C.W. Output Operating Operating Heat Sink Package ‘
GHz Powier Min. 2.3 | Cuyrrent Typical Voltage Typical Polarity Style * ;
mW Ma v ‘
0GB 8154 25.5-40 10 220 1 4 Anodse 31501 | |
OGB 3159 | 26.5-40 10 220 - 4 - Anode 2954 1
DGB £254 26.5—10 20 300 5 Cathode 3154 ~f
DGB 32:4 26.540 20 300 5 Cathodr | 2875
0G8 235 25.5-35 50 500 5 Cathocs 315
DG3 335z 25510 i) 500 5 Ciathewy | 2€°
DGB 2132 235-35 €0 200 5 Catheds 3
Cng sl . 75310 ‘' 1co 300 5 Cocte |2
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NOTES

{1) The requircd operating frequency [or in the case
of wide band types the frequency range) must be spe-
cified when ordering. The specification of any unnec-
essarily wide frequency range will result in unnecessary
expenditure.

{2) The power output s measured 2t asingle frequen-
cy (except for wide band units} in a critically coupled
Alpha test cavity at 25°C. Alpha may agree to under-

take special testing in a customer cavity if required. .

(3} The standard catalogue range of Alpha Gunn de-
vices are tested under C. V. conditions. For certain
pulsed applications alterative device types are available.
Consult the factory.

ABSOLHTE MAXIMUM RATINGS

v

Operating Temperature. , ... ......

Storage Temperature ..., . ..

e s e e o 4 a0 e s e 4

LR I A N I SRR

{4) Alternative package styles are available 3nd should
be requested as specials at the time of ordering, The
Alpha 305 package is available for units listed with the
315 package styles. To order 305 packaged dlodes,
merely replace the last numeral digit {2 four) of the
315 type code with the numeral five, For example, the
DGB 9424 in the 315 package becomes a DGB 9425 in
the 305 package. The 315 package will generally be
preferred however since although It has similar electri-
cal characteristics, It is more robust and resistant to

distortion.

AV (5) For applications mvolvung magnetic tuning, !He

RSP [

customer should bear in mind that package types 023-

0Q1, 158-001 and 188:001 have Kovar in their con-
struction and are therefore not suitable for these re-
quirements,

e

to +70°C {6r standard types

ceeneee....=559C to +85°C

D

Operating Voltage ceececeiniiteeceoas... . Eachdiodeisindividually rated by Alpha with respect to operating voltage.
Application of a bias voltage in excess of this value may lead to a degrada-
tion in performance.

OUTLINE DRAWINGS

Dimensions in inches (millime(ers in parentheses)
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APPLICATION NOTES-.

Gunn deices sct as converjers of DC to microwave
enargy wsing the negative reslytance charigteristigy of
bulk gallim arsentde, e cavities In whizh thess de-
vices are operated often appear deceptively simple. It
should be the alm of the carity designer not merely to
design a tavity.which enables the Gunn device to oper-
ate to the designer’s specifications, but the designer
should ase ailm to produce a cavity which will operath
just as sxccessfully with other devices from the same
maeanufacsuring batch and indeed other batches of de-
vices. ~ Generally, most oscillators are best designed
with some sort of acjustable matching element to fac-
ilitate thrs, Sugcessful Gu cillator desian: require
the_undrerstanding of device operation and microwave

.gircuit sheary, together with experience and 3 willing-
_ness to experiment. For example, the negative resist-

ance of a Gunn device Is not restricted to 2 single fre-
quency, but exists over a band of frequencies when a
suitablebias voltage is applied. These devices are there-
fore capuble ot produclng oscillations In the blas clrcuit
in the VHF range which are normally suppressed by a
suitshle choice of bias line lmpedancs, Normally a ta-
latively low impedance quasi constant voltage source is
used together with a capacitor (typically 0.047 uF)
connected directly across the terminal of the micro-
wave crvity from the bias line to cavity ground. The
design of the microwave circuit can significantly affect
the susteptability of a unit to bias circuit oscillations
and also significantly influence the diode turn on volit..

age. (The turn on voltage V, _ is the voltage at which
the derce produces slagle nétﬂlenuy microwave power

free from bias circuit oscillations and at a frequency
which ran be pushed without discontinuity to the
operating -frequency 3t the operating voltage {V_ )
_merely by in‘cveasi_ng the bias from Vt o to Vop)- op’-

_Operaling current lca‘

As shown in.Figure 2, at the threshold voltage the cur- ‘
rent drain Is at a mazimum, Typlcally, the threshold i
current |, may be expected to be J0% more than the

In additlon, both 'th and lop

increase as the tempzrature is decreased and therefore '[
power supplies should be designed with this in mind. ;
1t is also desirable that the Gunn oscillatotr power sup-
ply should have alow ripple content, particularly if the
application requires the oscillator to have good naise
performance. Power supply ripple will, in general, de- |
grade the inherent A.M and F.M. noise performance of
the Gunn oscillator,

-

Care must be taken to ensure that the packaged diodes |
are provided with an adequate heat sink so that the
temperature rise of the package above the heat sink is
limited to only.a few °C. 2 3
The equivalent circuit of the packaged diode is shown-
In Migurs 4, The Qunn devlioe chip may be represented
2s a negatlve resistance in parafiel with a capacitance ‘
and a small positive resistance in series with these. Ad-
ditionally, when incorporated into a package structure
of whatever type, a series inductance and a parallel cap-
acitative reactance are introduced. In general, the mag-
nitude of these patasitic reactances is reduced with the
choice of a smaller package. Hence, although the larger

" package types are offered in the lower frequency

bands, higher frequency diodes are only available in the
smaller lovier parssitic reactance packages. ’

‘Typical curves showing the general characteristics of

Gunn devices operated in various.cavities and at various
Arequencies are shown in'Figures 2 to 8. LU

Package )
Terminals

0

~

'Chip Poriion

Package Portion
Figura 1. Equivalent Circuit of Packaged Guan Dioda

~

Current (Amp)
‘.Ul
|

2.0 5.0 0.0 14.0
Voltage (V)
Fiqure 2. BC IV Chiaracteristic at “il<are

Temperaturzs {(Ambient
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