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first | ow sodf %@e@aﬂﬁ C@?@P&tﬁpﬂwwm& ogithéering an doﬁlgh-sg&m trartsxsmn@msttgoits havi ng
its collector N hiééﬁgg [h@r fnlrenﬁ&} tp@tg%% sa' rﬁggd?ghé gctt transis (E)tfl%;i its e&;tter gggﬁ i
&

to an out put rsmdn@bsua:edummsmm FRMusCAN-n &/ 2nOf
transi st or s050n a¥@N rraaierisyl monofithici rimtgrared] tsiv harimmsease eonseeo adits ONctob 0,

beenc opt t f
substant a1y ST NET T MY s S ond vt
emtter an RRE in fhe ikt - suitable collector resxstanoe avin, on end connecte

connect ed resmdiiﬁtavieisyoft mutshaheeriﬂvtﬁtiaﬁ mdyd th Qhebagh ofds ﬁst&4 drdUhd Of
Fig. 3 con-%5 tenally selk fis aﬁﬁ.& cgfiofj 955t nhaaweganﬂnr temartsltst @puecta ok Gdie dedoml a
known circuit I faﬁ‘to tmaiqrity pnofithicy %? ’étﬁcgs\fg e end connected to
15 shown in Fig. 1 1in order to form a dugh inddat edzsé sddbnd
| ow-gai n tran- current suAp &ln whi ch theaxdutﬁﬁut reﬁiuiri-eenirﬂ sﬁ&SEéfdfrenae”ld the
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col | ector of smm,r,(j’ g‘@ﬁ:&:ﬁ%ﬁﬁf%ﬁﬁﬁ?sf %Put termlgeq g tequtppip ply gaid
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means for directing the emtter current of sardfrrst hi gh- garntran- 85
sistor to ground. where [err] is the first p05|t|ve vol t age source, 3. A

source as clained in claim2 wherein
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25 [J[err] is the negative voltage source, [err] is said high-gain
transistors are of the NPN the base-emtter voltage of transistor 20 and
type and said |owgain transistors are of the 40 which are assuned to be
‘the same, and PNP type. = 90
[err] is resistor 16. Since the output currents of 4. A soulrce as
claimed in claim 2 or 3 both circuits are determned by the current
wherein said neans for directing the emtter 30 through t he- control
resistance, the two out- current ?Es,'bd first high-gain transrstqrdls ?
put c : . I I
the em ttQf sad s Q)fnpﬁtr RfSihad i bubdtbhtinlly  deschibedAvithSORHRGA0 Bfg. T 33k Aefhhe N YETai m - 2
or 3 95 tfisédce that of. transistor 30, actewpemhgalrasiligd be wherein sa@d neans

for dlrectl % ati o of ts inthis-
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transi st or ’hd\/F‘ff@"’“‘i i"g“‘cé}l‘?f‘?"(ﬁ‘ﬁuyr@sl?e?“ance . Ageat for the Applicants

col | eotor  compet oSl yrie: BREER O M R isn St e

i nventi.on provi des”a _ Fhi te bradifel ST OF Its emtter con- _
source of positive current SU|tabIe for use in nected to ground, a fourth
hi gh-gain tran- 40 an NPN nmgjority nonolithic ‘integrated sistor
having its base connected-to its collector circuit which has been optim zed
for NPN and to the base of said third transistor, -and transistors,

over com ng t he problem o“wmmmm,ﬁ""j ter connected. to ground, and a
105 gain in the PNP-trans ﬂl able collector resistance having
one end connected nodifications ‘of "cofirst the invention may to the base of
'said fourth transistor and the 45 equally well find application as a
negative other end to the collector of said second current source in a NPN
majority nonolithic hrgh gain transistor: integrated circuit.

6. A source as clainmed in claim2, 3 or5 110 and.including a circuit -
-connected between said first resistance and sai d reference WVHAT WVE CLAIM
IS - ' potential, said circuit conprising a pair of
1. A current source |ncIud|ng a first | ow hi gh-gain transistors,  one of .
said transistors 50 gain transistor having its collector connected having
its collector and base connected to said 115 to an output termnal and its
emtter con- first resistance, and its emitter connected to nected to a
first voltage source, a second |low said refrence potenial, and the other
of said gain transistor having its emtter and base transistors having its
em tter connected to connected respectively to the emtter and to said
reference potential, its base connected to 55 the base of said first _

| ow-gain transistor, a the base of said one transistor and its 120
first resistance having one end connected to collector connected to a
"second -output the collector of said second lowgain tran- -terminal, said
source being such that, in opera- sistor and the other end to a point of
reference tion, the ratio of the current output at said potential, and .
means; including at | east one second output termnal to the current output

4 - ' 1,335,289 at -said first output
termnal is substantlally described with refrence to Fig. 2, 3 or 4 of the
fixed. - acconpanying dramrng -
10 7. A.source as clainmed in. cIa|n16 wherein said pair of. high-gain
transistors are of the - - C. S. T. BUCKLEY, 5 NPNtype, said

| ow-gain transistors are- of the Chartered Patent Agent, PNP type
and said reference potential is - _ 5, Mbrnington Road, negatlve

Woodf ord Green, Essex. 8. A current source substantially as hereln
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