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A four quadrant rrultl plier. circuit having a high dynapc, . range, and
capabl e of operating at | ow vol tages Tonprises a - Uradrs® t;ﬁa@ﬁp‘

amplifier circuit (TAGhisSRRSH of NPN transi sf or s, (R&p >3 -a

to 67), coupled to a f| 2hialf Placgort (36), first an Lhee .
Darlington circuits (5 mmﬂg a resistive elenment (78). Each said
Darlington circuit t and ,‘second NPN transpgt Qhg, {8, 70
and 69, 71) whose emtter-coll ector pat s are connected In series and a

third PNP transistor (72,73) having its emtter-collector path
connect ed bet#E¥RA¢he col l ector of the first transistor (68, 69)

. base el ectrode of the second transistor (70,71). The emtter-collector
\J unction (76,77) of f t 8,70 and 69, 71)
I's connected to the %Jég% dé’f‘ﬁc rog%ﬁ%{}f% C%%U&faﬂﬁ'ﬁdi @Cgl or (72,73). The
resistive elenent (78) is O INEHIMING cUCHeA WERCUIThe base el ectrodes of the
third tr5ansi stors (72,73). A second input port (56) is connected to
he base el ectrodes of the first transistors (68,69 The emtter
urrents of the déafourr avRdrant et EHIESRMIFFTitehawing s Upghi baanie way of
urrent mrrokafdd hd lcapsSIQ, 84 )opbiotinkher @8l tiogtagudr eaxrptrssé’sSa of the

econd transi sto The t sconducta circuit
a0y be. Bk ybdiodtsands G LeR TaEo T AHC) coppidibns 8 B NG

lii nearly propersacisabrs 620 tto 2hiantieds curé®ptsoupled tol a frsefinpement of the
circuit,the qyrs 3@ t‘hi‘?& faﬁaese%gﬂa’%g&éd narlmkk'&{?fc&?éhl‘%& 65'3€sé3)u”e“t

mrrors |s carrie he second transistors (70, 71) 'and the
tyansistors (82?8‘33)”6’1‘“9‘?‘5% e(,lﬁ'i“?’é‘ntﬂa) E3fly s Dprigein GBU"BE) are

o tted. comprises first and second NPN transistors (68,70 and 69,71)

and the

whose emitter-collector paths are comnected in series and a third
PNP transistor (72,73) having its emitter—collector path

15 connected between the collector of the first transistor (68,69)
and the base electrode of the second transistor (70,71). The
emitter—collector junction (76,77) of the first and second

transistors (68,70 and 69,71) is connected to the base electrode

of the third transistor (72,73). The resistive element (78) is

20 connected between the base electrodes of the third transistors

{72,73). A second input port (56) is connected to the base

electrodes of the first transistors (68,69). The emitter
currents of the dual transconductance amplifier are supplied by
way of current mirror circuits (80,81) from the emitter currents

\ 25 of the second transistors (70,71). The transconductance
amplifier circuit (TAC) may be of any suitable type which has its
transconductance linearly proportional to its emitter currents.
In a2 refinement of the circuit, the current to voltage converter
function of the current mirrors is carried out by the second

30 transistors (70,71) and the transistors (82,83) of the current

mirror circuits (80,81) are omitted.

35 (Figure 2)



