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ments of the collectors ¢ of the transistor [err]- to the collector of the
first transistor being around its emtter may be used, for exanple

provi ded by a transistor circuit which com 65 a si m

emtter region flanked prises a second transistor of 125 «
4 1,387,749 mmu ﬁm

4 Figure 3 shows the layout of the circuit on both si 1y

di sposed dis- o# Figure 2. The current offelrasﬁ749y t he phot o- crete e
col-l ector .regions. dl 0de P15 su pried to a pondrngpad e trerodrred
enbodi ment shown |(QF EI otitgpie oo btk sideschy symmettically Risppoededist

the photodi ode P iGden! b1des Lﬁntg 1 Dok 3"' DiRq CngSdiodegof o
which is emitter vidhCisidonm edh;eoﬂera&&bdetarthé'lF &?Wﬁ&ﬁ&g%&ea

A6 Photol
|l ead 2 to the c8r rdiesieoPHj therf eledtriodsh off srhcbnnewed @mueai‘rthh tmmtdrha de dade 70
el ectrode of the

e via the diode
transistor [err] fwr&tﬁé&&iﬁé%ﬁfﬁ%hm czs i’fhé

col l ectors [err of ttlse tmisiktﬁ:cﬂ‘or'me[met]eleaﬁ:de [ofr to] :e& 'En toCtﬂérdﬁ;aiE 3) Of'

Egettréag.séfrteo[érr]ron;@;mg( e eprtes 3@% dﬁ{%%%ﬁﬁ&grgrm%ﬁﬁ]

and respectively,eanaes.um

are connected b awetue&ctal&lsmt;, pr{tfaabl}' O%thdn tooa Merdc;milstorPrJ 6f thejcsarie ‘con-
operat ed one anbt “‘% %ﬁ!‘ F%hté“ Which qurrent 80
at its short-circug EE%‘Q redica! hltuinCl | e iy LA i
formof rent The adh Ibeemrtmyaisémnom&erme]se | Ba Wplm { also the same

transi stors, pr@f élprwbte °Q§f eds ttae- arefizetments [as ticsemhydsvmhrre{ tof
the same con- I %&mg&* é'a Feffiron FEYT & aE b At fprov 85
type as is [err] o;urrenéonne&!aa 66 Nort KD i Lo PR
contact e, anpl i fltad ik toothe icolletrbre cyef T, aad ki bﬁnﬁnsppdsf T.cihra| sithifar Whhdet -t he

-typ | | ect 23 ﬂrﬂaeprhsefn
PRTEMEVER B R T%}gxgg:semw%m ]

al so the sane thre.e'r,egrhgnﬁaﬂrﬁ rﬁn'r,,
as described with wbgh@mmaedtsuﬂem s1d§| @ﬂ@nsum:tcoumnn arba of cgo ehl1 h

cur- Figure 2 ﬁay‘r ol st@Bs‘s“F §“° rB‘%ﬁ P‘hemms éﬁt g;‘e Ty 35
obt ai ned. e whxcliJ by a le gl‘ 19?%1
means A coll ect oram{tm-r ®f a[pad 17] toi te cﬁm&amoe

and limting the (pesitive)| sy 4] l;lgﬂ e&:tmgsarfaeofrg,ofhefﬁznzamdo rsm]zlleof
gain [err] of i;elﬁﬂ " ] atep fpagd, etﬂ&éé*fe?r‘]’ f [err]
The col | ector P uﬁreﬁ&& OQJ;) Aous nodi fica- 253 region of

[err] forns part affe Egdrarslymsrthe |Mofrm,y be concei vagy—++) for 100
exanple, 90 isl aﬁd%ﬂ* base region th® active area

of the diode [ efr [oikdy %La@%fic' 5k RSl

regions the em ttzerveaﬁneabe@ ClartBdz Cindide athe Je
by side and ensureupplyahéemtqntsg af,é&aod 4{ eqsve]:- aém@rlpahbbabmhmqmi}smmhe

| at er al transrstoFl tlon The éf;:f t°|¢fs up, gerfect-
effective gain gf a[lg,ar eﬁ@a r%:,t utp“; 510
to be stablised atwhith fconspritesvihé tbeseg-le@mt &rT2 &ﬁ [ uwnbelaeﬁwyd &oﬂaaﬁdooﬂeo&ﬁeof
connected to one gign °€H' Eﬁ@ﬂ@%r‘e’a fu ngPtPcalPrmFr tfe (see Eigure

and to a pad 7 to i cHhHeE i ,‘]mg I‘%ﬁ hﬁo
enmt- the (posisi ihplics WhDieXedeRited] thSse thanddgo p&; YR

where [err] is toSI)eAslnalI llepona#csothecbmelut@dl‘st aenmwhncbhdeeultsmnnapgeequ]al ofL T4

The than [err] aHpT dglee%f;ﬁ”{dep{.‘}‘e et ehe : Igector regi ons
c are arranged sy ﬁﬁ, {%@me,;ptt wh1ch
1 the Figure erGWSpph e col Iectl ng areas of [asﬁli:stanuallyequaltoanmp teﬁ t over 115

100 [err] and [ err]They devicpiide bﬂlﬂlweYtanE@“&Prd ] mws,tsranss mmat

of [err] when ve & %ﬁ%@ﬁﬁ“ﬁ%%mﬁf f’ifgﬁ e

col l ectors [errﬁp niqmé rdp;}m éda,rmlcleas fonex-ucka elebteode of 4 diodeothe esf 120
currents I, 5 pmplp, depsil oyt xid at‘ﬂ“‘?}f“&"”l"aﬁ‘qdrfe@%/hﬁﬁ? Pfc%{&;
i's

im antauon vmusly sistor, the currents
transi st or the t'&ﬁﬁofgheooﬂectorscofthetrmstorn to the collector ofth

connected to [err s, fo? Gkaiiple | @evided \bigi o BandikeOr u&hﬁrvﬂﬂmrts& ed
by ing:the curﬁﬁeatsmslersmn-shavdlwermnoﬁmb@t mwsmhmmqimqmmmedlzs
at 8 togthe n-type island current. need not be derived from[err] but may
whi ch cenprises the base region of [err] and alternatively be derived from
t he. coliector of the collector region of [err] The collectors [err] a

¢

dvions inwpdificas oy
%‘E&%n?‘)
rtgn |

furt her-yertical transistor [err] (see Figure 1) which are interconnected -

by a lead, are the base of which is connected to that of further connected
to an out put pad 9 V\/mch T [or | f the emtter areas of [err] and [err]
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60 niques and dopi ng net hods, such as for ex- an electrode of a diode the
other electrode of 120 anple diffusion, possibly of doped-out oxide, which
is connected to the base of this tran- or ion |nplantat|on Cbvi ousl y ot her
arrange- sistor, the currents supplied to of .the =
col l ectors c-of the transistor T2 to the collector of the first transistor
bei.ng’ around its enmitter may be used, for exH l H‘I wm y a transistor
circuit which com 65 a-‘single strip- shaped | anked prlses
a secpndstransi stor of the opposite K33N749125

1, 387,749 5
duct i vi y t of PF t f@tthseﬁmql ntifior tbe et o whichansi st or
t he base of ‘ie& ¥ gn& V@mg" b liteeg Bt ook onnect ed

to that of l!h ﬂdrﬁinsﬁtbxaﬁkﬁlasfylﬁz&htyto eotcotehﬁat,@&m 118 col écfoSBfﬂxéﬁféSalStsﬁ)r
whi ch 53. le@irs @ (first omsofcwlmhrsenbhesrthe @iral mnzxporahammetedt tnet‘tsehﬂ@mdletepfanm st or

ESSSa pleg[gﬁ p%;?dl?,"ﬁland atsgi’m (Itt ngw%‘% OEI’E&Z? | at er al

conneé’f’ed t 3cobd) @rafisistor pﬁbﬂﬁﬁi byl‘aeﬁheﬁto tﬂaexedloo seusll au&aeandemoﬁs whi ch
4. Circulq amplifyingitrspyistor vir@itawhishocompris® a lyitigethe mrreemhrqueht he

col | ector oﬁ‘%ﬁg ez%‘?f Fgﬁ @%'Z s"f‘ﬁ‘é ‘B &is grade rerrqspondipgly ; o

transi st or, sijel f Q:ucﬁxf 3 Shisb P in iChik QNREGhed to a
second di odansing eefran dhet c&msdfcarfoum chl Bacetized G that tltetml-alﬁea of

t he secom @QS‘P‘F ¢ plothe dirst tqqpduptiyitg ¢ 5139!0? ofy t°fr*9aFf§1P°§Ee6 circuit
whi ch corrpr t? %‘Q Fepersted £ s T)I°E ttﬁ?:,ﬁf ?Eﬁ %%gﬂ( east a
third transi gf Iﬂteg €uit§ fof §éne@@i3-a cdrhi &m&aw 2 voltage

cor respondi myl ‘ym@ustsubnamyﬂst equal, tOtahenp@ut pubplied pndethe biase dfrwhicids congred

r|vedfr8‘?n Clé'étgb in whicls ot gt of v ﬂ’“@q‘F “Fﬁ’é'é?l'é‘Frredln
Gaim2, O fgdds ‘“"t‘ir m“éth&m t’%&%&:ﬁ@ SR e °$ﬁ&a&$"!¢m&z cher Claim
4, charact edfi ¥ @fht iansisioa tand eaﬁ Qlectrod®@f 15 or (Ol St Shatuctesiied

conduct i VI t the topher edeoyf V(Slich eonf | jegtpr 05 ltme@tieel ® base
of whi ch®? Qﬁeﬁw‘g’eﬁ)fmr‘t@ﬁ cfﬁ; tor and

to the the TedtdrSlof {théNirdtS n@Msistor being pro- third transistor. co | eCt OI’ 0 a fifth,

vertical tredsi by ar tmxtslsttohe:xrant whicle gomt ed 7CiQircuid for faeragpgwerad widg car-cur -
enmtter. 9(;1 RHSESC A saoog S‘%“ev@r gmste vaqnt % senﬂaﬂs @nfFal |y
equal to &l? m- 05 20
current oveﬁmamw d,ethewf,ueaalt of EH30Mst W of t he third

t ransi st or amt, tlracteszed He thatphe fosrtrant dirguippfop genstatieg over emi tt er of

the fourth ¥ 6F°rm vaetnet %@We !Euw;ercng o g;;nu%m“tté? 6.
Grcuit asﬁn'rﬁ@? T et i OBLA, Rated S Y4 an
el ectr ode OfransigorOhavink aa Plurality o hall@ises | Figdres ahdta,tortngxreolof th adtoﬁﬂe t he

ot her el ect enﬂo'Pf WMFIEHHHPBCS rrdng ¢ o pangipg tdpawings.r st transi stor i-s '
connect eg, @ﬁ ﬁ@ ﬁﬁe of this transistor, the cur- the
base of a sg,szgt, a R Wbe dubredt Qkcohd’e col - rer@sAsgpmlt,ed to the diode

and to the mlsxstor is epr¢doced Oy a/\/m:mht-aug:hfyonnect ed Chapeteth cPalemrsAgeddf, t he | ect or of

the first ing fcgft alepf rd transi Flfybﬁ%d by a transistor
Circuit whi R e gener ati n e cur- prises a
second tr anktesi &'énsiator toheroﬁpmes:blte&or sfedlt 1 angeAgintCof Eh%ﬂ&ppﬁa&st antially equal
to an 75 30 ﬁe@ﬁ%tﬂeymt,mmmm?m%m it current
substantial |y &sblished borThbEetentfOfiit, Bcntthagipion & gadmgs,agémwmmwrm t he vol t age
reference to Figures 1, 2 or 4"8f PHE"SLESR™ 8t oduced at the collector of
the first tran- panying draw ngs. sistor, characterized in that the first
tran- 8. Integrated circuit for generating over a sistor takes the form
of a vertical (preferably wide current range a current substantially 80
35 npn) transistor, in that the second transistor equal to an input
current, substantlally as takes the form of a lateral (preferably pnp)
described with reference to Figure 1 or transistor having a plurality of
collectors a Figures 2 and 3, or Figure 4 of the accom first one of which
supplies the current- to panying draw ngs. the diode and a second one of
whi ch supplies 40 the current to the collector of the first tran- sistor,

"dc"

in that the base current of the second: C. A CLARK, transistor
is produced by a current-anplify- Chartered Patent Agent, ing
transi stor circuit which conprises at |east Century House, a
third, vertical transistor, the output current Shaft esbury Avenue,
45 Dbeing derive dfrom a third collector of the London,

WC. 2. lateral transistor or from ‘the collector of a Agent for the

Applicants. Printed for Her Majesty's Stationery Ofice, by the Courier
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