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IC. In such a case, the bias supply and the individual portions within the

25 chip are designed to operate with each other without signal coupling
capacitors. In such a case, precautions are taken in the design of the chiL_
to assure this compatibility within the chip. This is not the case for whole
discrete IC's which can be operated along with other chips of which the IC
designer has no control over. -

30 Some examples of IC's which provide an internal bias to
individual portions within the same housing are shown in the RCA
Integrated Circuits for Linear Applications Databook, copyrighted 1986 by
the RCA Corporation, U.S.A. In particular, the block diagram of the CA3060
Operational Transconductance Amplifier Array shows three operational

3 5 amplifiers with a bias regulator. The circuit for a tri-level comparator .
circuit shows each of the three operational amplifiers receiving bias from
the bias regulator. A similar situation is shown in block diagrams for the
CA3401, CA3450, CA3493, and CAS5422 integrated circuits, and an
applications note for the CA3130, all of which show operational amplifiers



on the same chip receiving bias froma comon bias network also on the chip
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bi as generating circuit 12 conprising a resistor 14 coupled to a zener

diode 16 with the series circuit coupled between the positive supply
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operatmg discrete integrated circuits from a common bias source by DC
coupling the individual bias circuits of the discrete IC's together to
eliminate signal coupling capacitors otherwise required between the
"discrete IC's and to eliminate the individual bias bypass capacitors

2 5 otherwise required for the discrete IC's.

RIEF DESCRIPTION OF THE DRAWIN
Figure 1 shows a block dlagram of a prior art bias connection
for discrete IC's. S
30 - Figure 2 shows a block diagram of the coupling of bias circuits
for discrete IC's according to aspects of the present invention.:

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figure 1, there is shown a block diagram of a

3 § prior art bias circuit configuration. The bias for integrated circuit 10 is
generated by external bias generating circuit 12 comprising a resistor 14
coupled to a zener diode 16 with the series circuit coupled between the
positive supply voltage Vcc and ground. A capacitor 18 is coupled across
zener diode 16 for filtering the bias voltage generated across zener diode



16 with the bias voltage being provided to IC 10 at line 20. In the
exenpl ary enbodi nent, the bias is Vbc[%. |C 22 has its bias generated
internally by series resistors 24 and 26 coupl ed between Vcc and ground
with the bias being generated 5 junction 28. For the reasons di scussed
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capacitors eliminated. Additionally, since the fractional Vcc bias supply
acts as an AC signal ground, ground modulation problems between the
various IC's is reduced or eliminated. It should be noted that it may be
"desirable that the common bias generating circuit 12 have a sufficiently
2 5 low impedance to “"swamp out" the generally higher impedance bias
generating circuits internal to the IC's. ~ s
It should be noted that this approach would also work for other
fractional bias points with respect to Vecc or ground, e.g., Vcc/3, if
appropriate. It should further be noted for some of the commonly bias
3 0 coupled IC's, that the bias voltage will not be at exactly the correct fraction
of Vcc with respect to ground and there may be a slight reduction of
dynamic range for the individual IC.
In the exemplary embodiment amplifiers 40 and 42 are LM
324 IC's and, if appropriate, also have their bias circuitry (not shown)
3 § common with the other IC's.




1. Apparatus conprising: a first circuit; a first bias voltage source for
deriving a first-bias voltage for at | east a portion of said first circuit,
said first bias voltage being available at 5 a first termnal; said first
circuit and said first bias vol#dage source being incorporated within
an integrated circuit, said first termnal being a termnal of said

| ntegrat ed ci rcw%écond circuit separate from 'said integrated
ciecuit; 10 econd bl.as vol tage source for deriving a second
bi as voltage for At ﬁ"sp(frqu SH€%ai d second circuit, said second

bi as vol t age avai kabirst sircmisecond terminal; and means DC coupl [ ng sai d

 first terminal of gspiigh iias! vBirdge SQuifch %{S&éﬂvﬁ%%ﬂsﬁr vo a?afér
second bias source for_equalizin i as
2. That deasir at ngﬁ%|Qfe(§ald1 finss ¢irquit,, said firss biasi Y@I%ﬁ@m& lpn t
- si gsaly ipRsyaRpmEfald portion of said first circuit and said portlon of said
second circuit wihouyt DC i,solation he.,app us r C|tedin
wherein said fi881d akirste&iReuiso apds %6%_ Eﬁsﬁ&ﬁﬂé a¥ gﬁﬁ Pe '*rf'@r aﬁemg
cir Cuiﬁcoﬁ)oﬁb@d amiithm usan e¢ntegtated Cloircuit, Wesidi firse defmlinal abeisgcand
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Appar saids s%@ﬂﬁd' ferﬁﬁnaﬁ 61' 'said Csecund blﬁsfmlitbebfeﬁ eqti aﬁh@gssuidcﬁrﬁprand
for at 35 least a portion of said first

n J St as vol tage
ci rcqu'g ond,; ‘a‘ P’Qk'aSPés vol tage-being available at a first terminal;
-5- 2 The apparatus recited in claim 1 further including means for

coupling a signal between said portion of said first circuit and said portion of
said -second circuit without DC isolation.
3. The apparatus recited in claira 1 wherein said first and second

20 bias sources share a single filter circuit.

4. The apparatus recited in claim 1 wherein said fll‘St and second
bias voltages are at least approximately equal even in the absence of said
means DC coupling said first terminal of said first bias source to said second
terminal of said second bias source. '

25 5. The apparatus recited in Claim 1, wherein said first and
second bias voltage sources derive said first and second bias voltages from
the same supply voltage.

6. The apparatus recited in Claim 5 wherein said first and second
bias voltages are approximately equal to one-half of said supply voltage

30 cven in the absence of said means DC coupling said first terminal of said
first bias source to said second terminal of said second bias source.

7. Apparatus compnsmg B
-a first circuit;
a first bias voltage source for deriving a first bias voltage for at

35 Jleast a portion of said first circuit; said first bias voltage being available at a
first terminal;

LTI



said first circuit and said said first bias voltage source being

I ncorporated within an integrated circuit; said first termnal being a
termnal of said integrated circuit; a second circuit separate fromsaid
integrated circuit; 5 —8~second bi as vol tage source for deriving
a second bi as voltage for at least a portion of said second circuit; said
second bi as vokarpefiestaidisdnit anda m«tondad efirstndlias mealtag®Csourgs i hgm@l d
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second bi as vol tag 1£ appar a%us recited in claim8 further including
b

means for couplify ?s El"ﬁfﬂ‘ etween said portion of said first circuit and
sad portion ofa firstl binsondltagecsourcei foruderi¥ingsal firsorbias ovoltige fopaatit us
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reci tfiesti temrniriali 8 wherein said first and

said first circuit and said first bias voltage source being
incorporated within a first integrated circuit, said first terminal being a

20 terminal of said integrated circuit;

a second circuit separate from said integrated circuit;

a second bias voltage source for deriving a second bias voltage
for at least a portion of said second circuit, said second bias voltage available
at a second terminal;

25 said second circuit and said second bias voltage source being
incorporated within a second integrated circuit, said second terminal being 2
terminal of said integrated circuit; and

means DC coupling said first terminal of said first bias source to
said second terminal of said second bias source for equalizing said first and

30 second bias voltages.

9. The apparatus recited in claim 8 further including means for
coupling a signal between said portion of said first circuit and said portion of
said second circuit without DC isolation.

10. The apparatus recited in claim 8 wherein said first and

35 second bias sources share a single filter circuit.
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second bias voltages are at |east approxi mately equal even in the absence
of said neans. DC.coupling said first termnal of said first bias source to
sai d second term nal of said second bias source. 5 12. The

apparatus recited in Caim 8, wherein said first and second bi as "vol t age

sources derive said first and second bi as vol tages m AR Supply
val tage. 13. The apparatus recited in (fai m 12, V\he&{adlln éséz}f‘ocf'sfl rsf and

sq%ond bi as vol tages are approxi mately equal to one-half of said supply 10
vol tage even in the absence-of said nmeans DC coupling said first term nal

source. 14, Appande ud NeonarpuRithé EEGIRRE, 16T KR €, PRbEGiRCTANE, BT and
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dr awi ngs. . Apparatus comprising:
a first circuit;
a first bias voltage source for deriving a first bias voltage for at
15 Jeast a portion of said first circuit;
said first bias voltage being available at a first terminal; said
first circuit and said said first bias voltage source being incorporated within
a first integrated circuit; said first terminal being a terminal of said
integrated circuit;
20 a second circuit separate from said integrated circuit;
a second bias voltage source for deriving a second bias voltage
« for at least g portion of said second circuit; said second bias voltage available
at a second terminal;
said second circuit and said second bias voltage source being
25 incorporated within a second integrated circuit, said second terminal being a
terminal of said integrated circuit;
means DC coupling said first terminal of said first bias source to
said second terminal of said second bias source for equalizing said first and
second bias voltages; and
30 means for coupling a signal between said portion of said first
circuit and said portion of said second circuit without DC isolation.

15. A circuit substantially as hereinbefore described
with reference to Figure 2 of the drawings.
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