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It haG been evident fo'A· sorne time that extended uoc o£ silicon junction 

... ~ .. 1 ' 

.r:!.po~;:y :,·cez.ns nave been (:rnployed _with son:e success 

and other protective 

r:t:ateri~1.le have all been er.nployed .with v&l"}ring degrees of succccs. :r:nc gua:rd-

. •.. ? 
junctlor~. ~~dgc on lco.ka.ge and noise cb.a:;:-acte:dztics of the diode ..... 

In 

~-· __,.,...,. ... _...,_~--... ------· -· _____ _..., ___ ,.~---_....:.....-.~--------~---------'-
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In the work 1·epo:rted. her0 diffuoion of an acceptor irx1pu.rity into the: Si 

srt:.l.'fuce :(ii.·ior to o:xid<:!tion is used to co::::npons<).te :for the dono:rc in:i.:l"oduced by 

the o':ido gro-,;vth. Conditions have been. established fo1· adequate control of 

can be made by this process using b.ir;h ... :resis'i:ivity silicon (> 2000rl c•~1). Reso-

1ution of the a.~pv..:rtidc spectru..?U i$ typic~Hy 17 keV for l ~ctn-diam .• detectoxs 

:n::adc by .this proce:::w and ini-tial indications arc th.at thcrse detectors a1·e :much 

less senoitive to arnbient conditions than VJ"e:re earlier types ,of detector. 

The:::;e detecto?G a.A"e manufactured fron"l thin wafe:nJ of p type h.igh-re-

sistivity silicon. A boron diffusion fer 3 hours at 1000° C U$ing BI
3 

\rapor with 

dry + carder ga!J pr'oduces a p back contact~ the bol·on-diifused byer en 

the front being rem.oved by etching •. A gallium diffusion at 900" C for l hour is 

then e:;;::nployed to produce a shallow p+ layer with very low hole concentration. 

+ p laye:;:- is about 3400S2/ Sflua:re. 

o~dd.!::.%:01 in steam. at 1000° C for 2 hours. The galliurtl is pa:s:tially gettcrcd by 

cerrters re<.na.inirt.g in the silicon just co1npensate t,~e dono1· states which occu:r" 

at the ;3i-Si02 intel·face. The sh·ucture sho·w·n in Fig. l is l'i.OW etched in the 

hont f::H~c {picein is used af.:: a n'1ask) and phosphorus is di:fiused at 900" C i<'H 

30 :min thl'6ugh th!B oxide mask. 

inh.ibits brm4'linc etching of the silicon.. The o;dclc is then etched off the back 

con.:n<:)Ctio:ns axe made as shown in Fig. 1. The detector is then operated ~s 

a guard-:ring detector. 
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Oxide passivated· gua~d-;;:ing detector. 
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Fig. 1. 

Ox ide surface 
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