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1KW S-Band

A M UW t Th iRpaper presentB the development d a l kW S-Bm d RF Sol id SUU Ampliaer ( SSA ) fa the BEPC Lim e . l lEW peak

power wi² a pulse widdz d 2- 1om under low vol tage operation m achieved by combining eight 160 W hie t powfr Solid State Ampli -

flem usÖ a low- lo- - ( 0 .3dB ) combiner . £ É er key ped onnance parm etm am : RF phase dzth d am e p² e g ÷ 1 dee ¡ , RF rise

timej fal l time m 88ns/40ns , RF pul se Baum-s m 0 .7 % , and RF power gtabi l i ty is 0 . 1dB .
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1 I nt r oduct ion

I n the BE PC L i nac , a mi c rowave d rt vi ng si gnal of

1KW peak p ower , 4 Ì p u l se m d th m pp l i es the Erst k lys-

tm n . p ar t s of outp ut power of the a n t k l ystm n d d ve od 1er

15 k l y stm n am p l in em . Ò 1e ol d RF d r i ver ® 8tem wh i ch

u 8es 1v r amp l iE ers has so me def ects , such m t m -

stead i ness , h i 6 1 fa i lu Ó m te , shon l i f e t i me m d n ´ ¯ ®

wel l ped on nanee . T o ovem ome th ese stIon agü , we de -

velop a new R F d ri ve¸ » » -1KW S - B an d R F Sol i d State

A mp l iE er i n stead of th e old t ype .

Comp am d w i t h 1V T am p l iE er , SSA has many obvi -

om ad v an tages wh i ch mak e i t m ideal eq u i p ment fo r th e

B E PC L i n ac M iem wave Dd ver System . Fh° , SSA has

good p ed on n an ce an d h i gh m l i abi Hty . Perf ormance p a-

ram etem wem cri t i caI l y measu re d aZEd m ent i oned ab ove in

th e abst rac t sect i on . Second , SSA has l ow vol tage opem -

t ion fo r sai d y and h id E em d eney , and i ts l ong l i f e t i me is

est i mated . Fi nal , SSA has many featu res for mai ntai n -

ab i l i t y an d avai lab i l i ty as fol l ows : f ron t pan el i np ut / outp u t

R F power d i spl ay & adj u stmen t , fm n t pan el p ul se wi d th

cont ro l , faul t mon it or i ng d i sp lay pmzel , power supp ly ex -

cess CUE-zm Et & vol tage PEUteet i on funCHon .
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2 D Ê i g n

A block di ap m z of the l kW S-band RF SSA is

shom in Fi g . 1 . 111e overal l Á n is mom than 50dB

which i8 achieved by thEÐe stages of aInputl cat ion . 112e

outpuu of the a mt and second stage ampl iSer am 3W and

2OW , mspecti vely . The output 8tage consists of two

580W ampl in em modul e whi ch am combi ned .

Fig. 1. Block dme an3 1KW solid state amplEIer .

× Ee heart of the SSA is the 580 W ampliEer module .

Its block di a8 3m is shown in Fig . 2 . TEe ard 1i tectuÓ ibr

the 580 W ampl iSer consi sts of three staees of ampl i fl ea-

tion th aI amplif y a 4 W input signal to a 580W output sig-

nal . 1Tze Smt stage i s a 3OW power transistor . 'Ih e second

staee transi stor is a 160 W devtce fol lowed by a thi d stage
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d four paral l eled 160 W tmnsi storts, 8hmm in Fig . 2 . A

four way power divider/ combi ner consmti ng of 2 levels of

two bmnchl ine mi cm-str ip couplers i s used to exci te and

coll ect power fmm the four pamlIel output stage transi s--

~

Rg.2 . Bloek diag an1 of 580W Md E power ampliger -

A photog aph of the 580 W ampl it l er module is shmm

in Fig . 3 . I t consi sts of a low coet network that Ê fabrica -

d in a hi hg di electri c eom tant , low lom m emetd p pack -

age . It contai ns i nput m d output isolatom dEat along ÷ ×
the di vi der/ combiner all ow for " hot mpl acement " of am-

pUSer -

Fig.3 . Photoe aph of 580W high power arnpliSer -

2 : 1 Power di vi der/ combiner is a mi cmetr i p stm ctum

É ± yields veÇ l ow l£" ' low VSW R , and excell ent phase

and ampli tude bal ance . Ò 1e i nsen i on 1088 for boÉ the di -

vider and combiner was measured a ´ 0 .3dB , the an× l i -

tude m d phase vari ati on were ó 0 . 1dB and ó 30 Eespec-

ti vely . VSWR was ´ 1 .3 .

3 Experimental resul ts

A photog aph d outli ne of the l kW SSA is shmm in

Fig . 4 . PeEf ormance parametem wem cri ti cal measumd .
'ITm ideal measuring mault i s obtai ned and detai l pmsent -

ed in table1 . Ò 2e pul se waveº m d the 1lEW SSA output

power i s shown in Fig . 5 .
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Fç .4 . Photoe apiz d the SSA view.
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Fig.5. Output wavesom of h l kw
sgA pÐ , e power -

Table 1.

MEfz ª 56 2Ê 6

MEfz * 2.5 2É 3- 2 68

Ì , 2.0$010 2.Oto10

l to1Þ l to1Þ

1Ì , Ð5V Ð5V

w o -5 0.´ ¼- 4 .01

w m m Imo

dB a, 34 2. m

D-g ma . ´ ó 1 Ã 1

pa ´ 0. l m .1 0.© $10 .04

mu . £-5% 0.69 %

Fm× beacy

Bandwidth

¿ EISeWidth

pps

b « er

pmmr h

PO¡ , U Et

RF Ga n

Fh¤¤e ô ta

RUeJFall Time

RF Rd¤- n a me--

Fn m development and ped onnance of l KW S- Band

Soli d-State A mpl iSer has been pzüsented . This equipment

achieves hi d E ml iab½ ty and good pezf ormance whi ch am
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mquired by BEPC IAnac miem m e ddver ®aem. Ò2is þ ½1. Its operaHng SUMS  , £d with m pmblem Þ ¤

equipment has been served the BEPC IAnac h m Apri l d

1 HØ ú OT M, Kum-z M . 12KW S Band Solid State Tram-mi ttef for Modem
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