shal Juaid 50 omgu (el o gt i el
dul§ ymulbl | il sl | e

Lo s Al

Y
Jea sall dndlas (8 slall A0S s
sl i Slallaie (g s 5 (oA
& psle diualall
ok a8l

<l iy
ae Lasall ALY
OBdall () gz dasa Sl iS4

2007 LI 1428 IV &



daal all

JEY) (and a1 Jadl pyastl S J 91 s ) slae G Al jall o3 calaidl

(b S Lae b a3l 4 il S5l CLAUES danliall 5 (jalaa 52xd 5 il
adaill JuadY) (1Y) A 50) o deal Jlme 034 5 4k 5 5Siall Calad 53l Gpania Ai g S il 50
5 |C AN E S ) VA SRS | NN IS N IV By G PN [ PO N 3 W
OLS (sl ISl o s (oaiall g (5 gmand) s Julaianall) JIEY) cus o g

a8l GaeeS JadY) WS Au 5 Ag smaie Ol ol Aa ol 4 kil cillual) 8 Leladl
JSill (f:=4.1x10° GHz) Ag aiad AV adaill 23 55 llssa Cilas Sum ¢ S35
e adadll 23 5 dad CulS Lad (Ri=6.4Q) 4 siall G slidll 5 (L=2pum) J shas 5 sl
(L=1.5um) def <ilS Lerie (£=3.5%10° GHz) Ll (5 sl JSilly Au sosainl
g o—aindl JSI5 (C=61F) «(W=1pm) & 2ie 5 (Re=7.3Q) Al siall o sladll
Cla jlall 5309 g sl ranad 4 gl BlSlaa ana aih S el Ll anediall JISEN
z AN il G 5 (Jazadl) Gaibaddl g A cld bl Led cuaadial ) Ay 5 Sl
i) g ey sinsall Tl A yiall dpuaigll JKEY) IS (slica gaall Jalaa s Jy sl 3 jludiS)
bl sl b dan g Vg o a1 jalas palgile Jsanll p 54 lee il 5 a s
sliza gazall da 50 8T )il g ooV 8 aad aa s Ay yaall il o Lailgll alall
JSS Tl (g (8 sl (el s0) il Ll Leailis s (3 Lo 65 (1dB) e
o AU s i e Aagi a8 Lead) el s Ll (Sl el 2 5le)
(Co—aie 4) 5 ($s—an) Aal—uwe J& 30 (n7) £ 50— — GaAs 4—a )
Al eSU (al 5 a3 g Ll iite LK) Cpanm g Gyl A g el el ae Al aladly
JSall L ilS oy il g A ) Ll se ol bl st Bl LIV
a5 0 al el lad sl ol (RR=30.5%10%) 5 (n=1.2) 5 —van

ol Lol Lagd 3 gall jala gl ) gLS5 (RR=5.4%10%)5 (n=1.09) < —=idll

Ssill e (0=0.82)eV 5 (0=0.84)eV




Computer Simulation
for Schottky diode as a Mixer for the Best Working
at Microwave Frequencies

A Thesis Submitted By

Maral Merza Astefo Murad Kamsho

To

The Council of the College of Science - Mosul
University

As

A Partial Fulfillment of the Requirements for the
Degree of Master of Science
in
Physics

Supervised by
Assistant Professor

Dr. Laith Mohammad Saadon Al-Ta’an

2007A.D. 1428 A. .



Abstract

This study includes three main issues. The first issues was to determine
the dimensions of some metals geometrics’ as a planar structure of schottky
diode in order to enhance it’s performance as a diode used in electrical circuits
within microwave frequencies and the boundaries of best performance
efficiency as criterion for the device. From the theoretical calculations, the
diode with ellipse shape showed best performance efficiency, as well as, the
Au and Ag were the best used elements in our Schottky diode, where the best
measurements of high cut-off frequency for Ag element is (f;=4.1x10° GHz)
for ellipse shape at length (L=2um) and series resistance (R~=6.4Q2) while the
high cut-off frequency for Au element for ellipse shape is (f.=3.5%10° GHz)
at (L=1.5pm ) and (R=7.3Q) at constant (W=1pum), (C;=6fF) for two element
and different shape. While the second issue comprehends a computer
simulation for some microwave mixer circuits, were different diodes with
different dimensions with best characteristics were used in these circuits. Also
comprehend the output results, such as conversion loss and noise figure for all
proposed planar devices geometrics and compared with another practical
results that taken from other references. A match in main behavior recognized
for the devices were they been under this study, with performance
enhancement in some results and gave broader operating range in some
devices as in (double balanced mixer). Finally, in the practical part of this
study, a device have been made by depositing Au on GaAs substrate of type
(n*) with ellipse and trapezoid shapes and according to the dimensions that
studied theoretically and with our laboratories abilities, and the electrical
characteristics (IV) where studied too. The measurements analysis showed
that the ideality and normalizing factors for the ellipse shape were Ry
=30.5x10%, n = 1.2 respectively, while for the trapezoid were
Rr =4.5x10% and n = 1.09, and the potential barrier increase was a proximally
® = 0.82 ev and ®= 0.84 ev for the ellipse and trapezoid diodes.



