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s0 where lpq = D.C. current and lge is the T3 emitter current. lge(T3) is high for only a very short time, thereby
reducing the power consumption of this circuit.
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causing | to be very low in value (about 30 microamperes). The current lge(T3) is dependent on the emitter
area of the transistor T3 and is also kept to a low value. A key design consideration with this circuit is to
make the T2 emitter area as large as possible so that, in the D. C. case, the least current is mirrored to
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55 causing | to be very low in value (about 30 m croanperes). The current
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4 EP 0 399 126 B1 TABLE | High and Low Vol tage Levels for Nodes of
Crcuit 5 Node Hi gh Low A
1.2 Volts 0.2 Volts F 0.1 K 1.9
1.0 M 0.8 %3%'1”2‘"

0.4 0.0 FIG 2. shows a nodification of the circuit of FIG 1

in the formof an inverter circuit wiigig,can be used as a gate if desired
as in FIG 1. The switch SW has been added to make it clear that the
transi stor T6 can 15 Ze—v—neJ—&ded—v—n—t—he—e»—r—e-uH—wheﬁ—'t is desired to have
a gate circuit. The seqortPNPAYI Yolrge bavelsilorftioges obChrauity hat t he resistor RB
is cennected to the noge Nodel mteaaigrof nodg MLoNode N | s connected to node
M by an NPN transi st or [T8 Tts ECU[TTET, pde N, and its

col l ector connected tojnode M |pl u1 J"’)etmécho df\%'jt(’ii SPlL in Its base
collector circuit conngcted to condéjct I n he @rward Hirection fromnode N
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addi ¢ on, transistor T3 ingludes ggpchottky diggle SD2 | n its collector base
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connectRd. 1, @it he paertaan0. ¥shgiinswhd o o votesi stors RL and R2, a coll ector
connected to a second bias potential G and an emitter which is connected to
t he eson®iemst er mi nal K of resistor R2 and the collector of transistor Ti,
and 35 said input section further conprising a transistor T6 having a
base cohndédigh@pead. law powep (Gurrantgonirolied logic cigcuit edmpdgindyr bei ng connected to
terninal RN iR ectionicomprising seaikasy Bl R2and 3 %ms'f'&fn'f:‘t sHf resisiors R dRsther R3
and the efitteegoliagior jupclipn pfdraggistor 71 anghsaid rpsistar RS being eannectadip petipsbptyagp a bias
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ut put
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t ransi st ORs kdd R&¥hikter i rﬁonnect ed to sard term nal J a col l ector
connect ed af Guthik rsseuaaéon@ns.ﬁam arkRtors T3 BT laRlingeNG zp%sﬁ-ﬁmlféh@ﬁ BB rBisiY
connect ed TH @aviMgeibasé) BorRéBtdd! 16 lterfithal ¥ b WolleEtardohrecied toltérniiiflGAd @ efnfteiivtitghl is M
and a tr ap&inédtésto e olnpititsitinal Hasd capneaties] to said termnal M a collector
connect ed sdidtranaisitr T3Nawhg)a tollbtta Rohnatted:tyiotthu termidial IH2 8n anbitter cobvhedia ta therauneCt ed
bet ween t lnaterttinfi 4rid@rbags coparictid tor atasit @y T2 and t he ground potential, so

a first Schagctekizeddh thatdt fériBp), i®b@ps: bei ng connected between said termnal M and
t he out pup treesistor T2 [havingcr base, fetnentad e said; tepminah 4, a collector connected to terminal G, and a

emitter, and
a resistor RB being connected between the emitter of said transistor T7 and said terminal M, and
a transistor T2 having a base connected to said terminal M, a collector connected to said terminal P
and an emitter,
a resistor R4 being connected between the emitter of said transistor T2 and the ground potential,

50 a first Schottky diode (SD,SD2) being connected between said terminal M and the output terminal H of
said output section.

2. A circuit according to claim 1 characterized in that it further comprises a second Schottky diode SD1
being inserted between said resistor RB and said terminal M,
55 a transistor T8 having a base connected to the common junction N of said resistor RB and said second
Schottky diode SD1, an emitter connected fo said output terminal H, and an collector connected to said
terminal M.



2. Acircuit according to claim1l characterized in that it further
canpri ses a second Schottky di ode SD1 being inserted between said resistor

RB and said terminal M 55 a transistor T8 having a base connected to
the conmmon junction N of said resistor RB and said Hﬂ:ﬂﬂumﬂmﬂmgl ode
SDI, .an enmitter connected to ERPIMVBILHBI terni nal B

connect ed to said termnal M EP 0 399 126 Bl * (err)
TABLE | High and Low Vol t age Levelﬁslf.r:o{ Nodes of GCircuit 5

Node Hi gh 1.2 Volts 0.2 Volts F
1.2 0.1K 1 Q 1 M 0.8

0.8 10 High and Low Voltage levels for Nodes o{(Cirguit 0.0 FIG 2.
shows a nodificati o Olnojdie JCI T fight oT G dw! N theg formof an Inverter
circuit which can bg—wsed—a4—a—gate—+—ges+red—as—A FIG 1. The switch SW

has been added to ngke ft cllear ?FI’(&'Esthe tr33§’°§§ or TS can 15 be i ncl uded
in the circuit whenlit | s dgsir to hade a%ate cirlcuit. The second

nodi fication of FIG| 2 [.s tHhat e residtor '8B is cdnnected to the node N.
i nstead of node M NodeyN | ¢ coppect-ed t|o ng' e M by fan NPN transistor T8

with its base connedted to node N__and ilts collectarl connected to node M

plus a Schottky diode SD1 In its base coll ector circuit connected to
conducf'G} Pr shews 3 Bedifiaatipndf the cireui!f FiSo frinrthrifermyot &9 inwgrer clypuitriich € be gsed of
depirqd as d'b'ﬂﬁeb ff B?js'r"ﬁh ﬁwa é‘aﬂmr ﬂddze ‘°a'aeh°t“i ‘im' th?'r%'éﬁﬂg'ftefr"%"

h'* |'i?d dad 8 et h di od
l:o(rzld'u T e ? bé:f 'ﬁiﬁ'?’ g s ar begv?et on of
t he c%llJc n ? pus a Its r’?o ?ﬁ% t '[]eal

ar!adh.ﬁo TéMnEl oﬂ&ik?'&fohé“so@hgﬂ %u e cﬁ: é&ﬁ mB dier %ﬁ%&ag 25
al.ﬁr&e rwétd wreaa\ﬁrrhe%asrsﬁnfof 78 BduRt 2 .Qﬁ.bearﬁa £§#IG 1

CO”W:th&Hneﬂ&cep%h thmhht vo&%talt Adlie HOAHAMtbrinBIOF, WRSH ® fsQUown [3lat a ghed Pekedtial thdid
t r arFG.Sit With thé potérlialCht 0.2 Voitstifstéad B710.2 Walts. the enmitter/coll ector juncti on of
transistor Tl and said resistor R3 being connected in series between a bias

348 claimgotential C and the ground potential, the base of transistor T1

bei ng connected to an Input termnal A and said input section further
conpk i Aihigh speednlow powsr, cliGeritraontralipd dogivepirevitcomprisinged t o t he conmon term nal J
of r espRingytssertionpempiieing rasigers |Rdc B2 and B3 aad B drdngistor 15 saichredistoiscRY, it i al G
and ane@ifpyaoligciopjynetinn pitrapgisierdltasd saidresister B3 briaseopracier iseries ketwaspabigs or R2
ald t hB°'E'B'P'I @ andhe @P"’E"r %ﬂ‘Pé‘M't‘b? bapg of traqgistasT1 b°'“95°8r"8?°i°ﬂ |HU?“ '§%‘Et‘q"6'ﬁa'f"hrt her

conpri &% a tran or T base ¢ nnected t term nal B,
- E“Sdé V§ 5&5?'"9@ i cametip %zgﬁr;ﬁ) the
commn tot ecommon ermm of esns or Ié %‘T} 8?3 P%(hgq gT ?inh N
oyt put sa?&‘ t Q'%RHP:L& coﬂgri h%l’u as% %‘ ﬂﬁpu?:igi\ iapé‘s pu
fashi olle 4‘ahﬁ\éh eﬁ\ ?‘éo?’m gn f r Isto

col | echggmpﬂg\g f&L t, ,g,s £ nal aemt ter V\:hl o connected

t o t he Pyt tsecdii6h Banik md"lv/aftraﬁé?ét&s QQ‘BIRP'h SfahdddaN a pash-ghn de'sﬁi% Issili Yhnsikr NAVi Ng
a col | @% haVingCdOBH36 SorPBlotdcto AsHnHI K, LEdolIRcRtR kortectad toRSHinalt ah R BRmbEwhidnds t he
g;ooundc@m@aﬂba{e ouplCterhinabrs 6f gararw@mtsed.oho atermnal M characterized in
t hat | &aid tidrisis®or T3 mRingl d esllector dohrtided $d dtpull térniitey Hdh emnittbd Sehnecdeite tHegbuhed sai d
t er m naédtendial, andaabeecinodctedanaterhiesl M0 termnal G and a 45 emtter, and
a resi shaoctoRtsdiieihatgt fortheniedbdes: bet ween the emtter of said transistor T7 and
sai d t entmmsistdr TR havingda basb iconmeéted torsaifi2ertminal h g caliebtaseonpestadde tesmingl G, gud &
t48r mi namitten and col | ect or connected to said termnal P

a resistor RB being connected between the emitter of said transistor T7 and said terminal M, and

a transistor T2 having a base connected to said terminal M, a collector connected to said terminal P

and an emitter,

a resistor R4 being connected between the emitter of said transistor T2 and the ground potential,

50 a first Schottky diode (SD,SD2) being connected between said terminal M and the output terminal H of
said output section.

2. A circuit according to claim 1 characterized in that it further comprises a second Schottky diode SD1
being inserted between said resistor RB and said terminal M,
§5 a transistor T8 having a base connected to the common junction N of said resistor RB and said second
Schottky diode SD1, an emitter connected to said output terminal H, and an collector connected to said
terminal M.



and an emtter, a resistor R4 being connected between the emtter of said

transistor T2 and the ground potentlal 50 a first Schottky di ode
(SDSD2) being connected bet weegpgaded 16871 N2l M and the output terninal H
of said output section. 2. Acircult accor ding to Mﬂmrunﬁ"ﬂiﬂml zed in
that it further conprises a second Schottky diode

bet wecratentendptietss st or RB and said termnal M 55 a trandistor* T8 havi ng

a base connected to the comon junction N of said resistor RB and said
second. SSimmigestuede bgiechBBSihaltang mitieidtigar Lesimgend bahert @eschaviraligkeitmitit t er m nal H,
and an cehdéneEingangsabscheitt tder MiderstiindedRt, & vnch BB ufd sifien Trangistor T1 wmfeft waleisda Uche

1. Stro tstéinde Bb A2 gie Fantiter-Bollaktpr (erhindmiar desi Teansistgesr 71| ustl Sipy,Wiglerstand R liner
Geschwi ngerigiasfoghar; ainemeYarwpanrEngsaelenyal b yachdem Masseeqtentigl (aspabglieh glad, yobeide und R3
und el nePBasierdap Jraasigars T miy plperEingaRgTaaschid éV'!Sb“"d"" 'StW"Ser st Ande RI R2 d| e
Emitter-f |ﬁ"!9ﬂ't96 bS‘?Y@P'Uf"H’EﬂJ ﬁg'eae'genﬂra'?fésr% tT or d§'

Sorie zwhEEnE, ne gs%
geséhal tg"t"g rg’g‘d s des r mtf £ rpng?m%rr schlu

Ei ngangs % ﬂ? 2‘ r nén rans: or ‘srs E Ig §‘§s blg'é 1Linenyag9§hh femsr

e! nen Tr me g( p J der
Wdefst' ﬁrxn;cﬁrua "?ﬁ’Fos o ﬁ@rmd %{Erﬂ.nereaegr falill t s

Vor gpan- stg,sn vergu,l,gg,sigo ent| G anges sen Ist, und einen Emtter

auf wei st gind#f Au s&bBEhn RCBE | ASiTTRIRIsOR Cral UAB T4 Jrlfsht, Wedﬁreﬁubﬁé%ﬁtaﬁ@héhﬂﬁb dem
Kol I ekt Ogngdéténetl kind) SWobbi ted Trhhsistd? I'a Lird Exihsis, Sdie b "t CHsCHiiB N dHELmadhSTet) Bihrd

unf aBt f réNBIRSr, dir MR Alerh ABSBIUS BABrbdiden BE indSdireR EMABI sufweldt, derMhit dedl ABGangsan-

Ei ngangssohiug Hciss mB3gihgsadsdhningbomrbuaden isei nen Kol | ekt or, der an den Anschl uB K
angeschl sstek deri Transiston (r3eeinee NKdliskidr,t dar reil Bewe | Asisgangbenschiiul HO@rbugdenEstn siaeren
Anschl uBErritteleder i desr MassepdiestiaRihgesculossdemisttundteine iBasie aufWeaish redis mit diGem Anscllefor s T1
ver bundeM verbunden st dadursh gejennzsiclinet: tafi siet fernefapsgestatiet ireihsi st oren T3 und T4

unf af | t , elefmeTrpnsistor 13 de igidies i dorp MR&“'%{JEQWU@‘?@US* Sfinep Kollgldpre fer ga den

Transi st &schiud Gangaschiassen ist, updssinep Emifleraulyeish 4B K ver bunden i st, el nen

Kol ¥ ekt o?'"""dyfd"mat'd Bﬁ-rﬂ"%\mhﬂﬂs"‘@"\‘)@’ Hembentistos T7 updh ﬂ""éb’i’?@'i‘i“%’t‘@é‘?h'“'

f t 56N dgt,un m A -_schly A b £t

32%%3@@}8 ang ﬁan f i S o ﬂqﬁ WRsoRe O onmd Kol 381

A d tial

AR ff‘ % A Ez.n" 5, dom stss R S R, S5 NBRERA ™
Jtste

ver bundefy, dg?ﬁ@ﬁg'gﬁmﬁ:&@n%ﬁ ﬁ&kﬁmﬁ‘iﬁ Uf?dr?ﬁﬁ}’ﬁ% Ver%&ha st mt:

ei nem Tr gd3 Anites bn e mt dem Ansc unden i st,
el nen KoI I ekt or, der an en Anschl uB G angeschl ossen ist, und eanen Em tter
auf welgst mhand%z&h AnsprEdhNE MadfcH EfeRdnAZdtnAdE, dabl 86 ferkdr Bmb Qweides&m&aae rspdes

Tr 2d9Si St @16 Swischeridifh WiRIBRsIaRERE LindEdelvl BB MdiRgefugsist/undst , und ei nem Transi st or
T2, der enencTrddaistoST8 ¢hhiest et eifle Basi 66 mitLdBml\jeveinkdrnied AAschibB N dbk Wadbrdtkiesckt or ,
der an JdBB urkindec bwveith Sthettigdicds 800 Yerbundbrsist, einencEndttan ater mittidrh Ausgangbanschd® H ei nem
W der st avetbuRtbn isiend pinsrcipliektor dufweist,Eder it dom desshidd Mnerbedenist. T2 und dem
Massepot ential 30 angeschl ossen ist, eaner ersten Schottkydi ode (SD,
SD2%, Revendioptenshen dem Anschl uB M und dem Ausgangsanschl uB H des

Ausgangsabschnlttes anﬁeeschl ossen ist. 2. Schaltung nach Anspruch 1
dadur dh @R'é\‘?ﬂ'ﬂ‘é’i letvitesg, @ f%‘?'%cqn a"%ﬂ FRMMmAandd

die zw s s"‘iﬁ‘ﬁ?f eanen
des i Zteg %%c@g; g%g??wﬂs fy@%hi' el (;:aa%@f}k 4é j iyt
EM ¢t er , ol oolioh oS ﬁﬁiﬁ?ﬁ ASEb 4 MY&&%%&R s Haso HMbcRRER kilel Kt or
auf vei St Fie mdLS rgm lé L6l H.Q e&t@& un second potentiel de polarisation G

et son émetteur connecté A la borne commune K de la résistance R2 et du collecteur du transistor T1 ;
60 et

ladite section d'entrde comprenant en outre un transistor T6 ayant sa base connectde & une borne

d'entrée B, son collecteur étant connecté A la borne K et son émetteur étant connecté & la jonction

commune P de la résistance R3 et de I'émetteur du transistor T1,

une section de sortie comprenant deux transistors T3 et T4 disposés en push-pull, ledit transistor T4
§5 ayant sa base connectée & la borne K, son collecteur connecté 2 la borne G et son émetteur connecté

& la borne de sortie H de ladite section de sortie ;

ladit transistor T3 ayant son collecteur connecté 3 la borne de sortie H, son émetteur connecté au

potentiel de la masse, et sa base connectée 4 la borne M,
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40 Revendicatlons 1. Circuit |ogique a haute vitesse et faible
consonmmat i on, conmande en courant, conprenant: une section d'entree

conprenant ‘des resistances RI, un trans jtes
resistances Ri, R2, la joncti ong%f’rép?%ﬁol | ect aur”m,'””W,IHﬁEg/JbL et
| adite resistance R3 etant connect6es en 4s sdri'e éntie w tial de
pol ar | sat daRisfiss®h cb uiPEdnfpold 61 outle: | @ Masse, |a base du transistor TI dtant
connect deyn/yrahéifor 19 apsht Ga Kudh EhAectSe ¥ihdite Beknb 8, s5F 6dIIbASUr dorRbkid & R oMETY, BNt en
outre un dmetb\mjett Or TS5 ayant sa base connectee a | a borne commune J des
resi st ance résistade A4tarft Oohnécidel oAled Rrhotteid BUtR Grarsistor UMetdeMebeingMafetnt i el de

pol ag i satinarandstalT2 agdnt shiakd dnhectse 1aNalité Sorfe Masoh @bilRElew RBANBAE A adlebdrte P et

rdsi st ancieurRéinettburdu col | ecteur du transistor Ti 50 et ladite section

d' ent r ee wemgsisianaerii4 éant conbectée eniret 'Sepitausdudit trdr@istay Tahdt lespotdptied de laowmsect de a une
borne d' eume pGeidBy diederBchetky (SO 807) étavtantnectémentre ladite’borne N etriebdhecde sodin Haleet t eur
6t ant conladite s&tien dessojtisnct i on commune P de | a r6sistance R3 et de | enetteur
du t'?ansistor Ti, une section de sortie conprenant deux transistors T3 et
T4 di sBos@suibepion ia revendiction 1 ccaractérss on p gu'lhpomperte gn outre ugg, sagende slloge, Sehottiy
connect ec>d insérép gotiodadite résisiance §1B ot jegita home Mynect e A | a borne G et

sSon
D O it 16 o B orherdt b Eraiomsaiee Ao e e bn 50 Re | o ¢
transi st $°dg%é§§i§h§°g% AL I %Brﬂe*°'ﬁr§1'ﬁg8wi°g"“$? 2on
C

dmst'feurq%d(')t "au potentiel de | a masse, et sa base connectee & | a borne
M 8 EP O 399 120 B1 * H-il if 111,
caracterise en ce qu'il conporte en outre: un transistor T7 ayant sa base

connectee a |ladite borne J, son collecteur connecte h la borne G et un
enmetgyeur, et une resistance RB dtant connectde entre | lnetteur dudit
transistor T7 et ladite borne M et 5 un transistor T2 ayant sa base
connectee A ladite borne M son coll ecteur connect6 A ladite borne P et a
un emetteur, une resistance R4 etant connectee entre |'enetteur dudit
transistor T2 et |le potentfel de |la nasse, une prem ere diode Schottky (SD,
SD2)s 6t ant connect6e entre ladite borne Met |a borne de sortie Hde ladite
section de sortie. 10 2. Circuit selon la revendicatfon 1, caracterise en
cd qu'il conporte en outre une seconde di ode Schottky SD1 insdree entre

| adite resistance RB et ladite borne M un transistor T8 ayant sa base
connect6e & la jonction commune N de ladite rssistance RB et |adite diode
Schdttky SD1, un dnetteur connecte a ladite borne de sortie H et son

col | ecteur connecte & 15 | adite borne M 20 25 30 35 40 45 50 55 7
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