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Background of the Invention

Voltage reference circuits and biasing circuits of one form

.or another exist in many integrated circuits, and are especially

15 common in large integrated circuit applications such as memories.
In order to supply stable biasing and reference voltages, the power
supply voltage must be stable and consistent throughout the
integrated circuit memory. The power supply voltage is usually
distributed across the integrated circuit by metal power supply

20 lines, or conductors. - As the length of these relatively thin metal
lines increases, the resistance and capacitance between the
connection point and the outside supply increases. The amount of
voltage drop depends on the amount of current flowing through the
conductor and the resistance of the conductor. In an integrated

25 circuit memory the amount of current flow varies, causing voltage
fluctuations at the demand end of the gonductor. Normally, the
voltage drop along a power supply conductor is reduced by making
the metal lines of the power supply conductors as wide as

_ possible. But there is a tradeoff between the width of the metal

30 lines and integrated circuit size. Size constraints do not normally
allow the metal lines to be wide enough to reduce the series
resistance and capacitance enough to provide a power supply
voltage adequate to guarantee proper operation of the integrated
circuit at very high speeds.



30 . I'ines and integrated circuit size. Size constraints do not normally
allow the netal lines to be wide enough to reduce the series resistance and
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or a voltage drop in the power supply increase. The more noise or

10 voltage drop there is on the power supply lines, the smaller the
range of variability allowed in the reference and bias voltages
because the memory must operate within narrower margins.

The introduction of the so called revolutionary pinout

technique has alleviated some of the problems with power

15 distribution on integrated circuit memories by decreasing the
power supply conductor lengths and increasing the number of
power supply bonding pads and power supply pins. But increasing
the size and density of the integrated circuit memory have
correspondingly caused an increase in the length of the power

20 supply conductors. Nevertheless, as higher speeds are demanded
of integrated circuit memories, any power supply variations that
interfere with system operation become intolerable. The biasing
and reference voltage generation circuits must remain stable and
must supply constant voltage levels in order to insure accurate

25 system operation.

Summary of the Invention

Accordingly, there is provided, in one form, a memory having
30 distributed reference and biasing voltages. The memory
comprises a plurality of bonding pads, a positive and a negaitive
power supply voltage, a positive and a negative power supply
voltage conductor, an amplifier, and a bias voltage generator. The
plurality of bonding pads are located within a central portion,
35 along a first edge of the memory, which are for conducting



power supply bondi ng pads and power supply pins. But increasing the size
and density of the integrated circuit nenory have correspondi ngly caused an
increase in the length of the power 20 supply conductors. Nevertheless, as
hi gher speeds are denanded of integrated circuit menories, any power supply
variations that interfere with systemoperation become intolerable. The
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runs substantially parallel to the first edge of the memory and has
10 first and second ends. The negative power supply voltage
conductor is coupled to the second bonding pad. The amplifier is
coupled to the first end of each of the positive and negative power
supply voltage conductors, and provide first and second output
signals having logic levels determined by steering a
15 predetermined current in response to first and second input
signals. The bias voltage generator is coupled to the first end of
each of the positive and negative power supply voltage conductors
and to the amplifier. The bias voltage generator provides a bias
voltage to the amplifier. The predetermined current is
20 proportional to the bias voltage. These and other features and
advantages will be more clearly understood from the following
detailed description taken in conjunction with the accompanying
drawings.

25 Brief Description of the Drawings

FIG. 1 illustrates a plan view of an integrated circuit
memory utilizing a revolutionary pinout technique.

FIG. 2 illustrates in partial schematic form and partial block

30 diagram form the memory of FIG. 1 using distributed reference

voltage and bias voltage generators in accordance with the
present invention. |

FIG. 3 illustrates in schematic diagram form the Npjas
generator and the amplifier circuit of FIG. 2.



5 first and second ends. The positive power supply voltage conductor is
coupled to the first bonding pad. A second bonding pad of the plurality of
bondi ng pads is for receiving the negative power supply voltage. A negative
power supply voltage conductor runs substantially parallel to the first
edge of the nenory and has 1 0 first and second ends. The negative power
supply voltage conductor is coupled to tnf second bondi ng pad. The
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memory 20 utilizing a revolutionary pinout technique. An
integrated circuit memory utilizing the revolutionary pinout
technique has power supply pins at the midpoint of each side of
the integrated circuit, and address pins around each of the

15 corners. The data in and data out pins are adjacent to the power
supply pins. The revolutionary pinout technique provides the
advantage of reduced inductance due to shortened leadframe paths.
The additional Vcc and VEg pins provides for shorter internal
power supply conductors.

20 Memory 20 includes memory arrays 21 and 22, and bonding
pads 23-54. Bonding pads 23-54 are connected to a leadframe
(not shown), during the packaging process of integrated circuit
memory 20. Bonding pads 23 and 24 are for receiving a positive
power supply voltage labeled "Vcc" and bonding pads 25 and 26 are

25 for receiving a negative power supply voltage labeled "VEg". Vcg is
normally made to be the system ground and VEEg is equal to - 5.2
volts. However, Vcc may be a positive 5 volts and Vgg could be
made to be the system ground. Data in bonding pads 27-30,
labeled "D", are for providing data into memory 20 during a write

30 cycle and data out bonding pads 31-34, labeled "Q", are for
receiving date from memory 20 during a read cycle of memory 20.
Bonding pad 35, labeled " E", is for enabling memory 20. Address

bonding pads 36-53, labeled "A", are for receiving an address to
allow a particular location in memory 20 to be accessed for either
35 reading data from memory arrays 21 and 22 or writing data into




present invention. FIG 3 illustrates in schematic diagramformthe NBIAS
generator and the anplifier circuit of FIG 2. 4 FIG 4 illustrates in
schematic formthe VAREF generator and the address buffer of FIG 2. FIG 5
illustrates in schematic diagramformthe [err] generator and the data

out put buffer of FIG 2. 5 FIG 6 illustrates in schematic formthe
VBG generator of FIG 2. Description of the Preferred Enbodiment 1 0
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for selecting whether data is to be read from, or written into
memory 20. Note that for the purpose of simplicity, data in
bonding pads 27-30 are all labeled "D", data out bonding pads 31-

10 34 are all labeled "Q", and address bonding pads 36-53 are all
labeled "A". It is not important to give each a specific name in
order to understand the invention.

FIG. 2 illustrates in partial schematic form and partial block
diagram form memory 20 of FIG. 1 with distributed reference

15 voltage and bias voltage generators 60 in accordance with the
present invention. In order to illustrate the approximate relative
locations of distributed reference voltage and bias voltage
generators 60, their corresponding bonding pads are also shown in
FIG. 2. Note, however, that FIG. 2 is not drawn to scale.

20 Distributed reference voltage and bias voltage generators 60
includes Npjas generators 63 and 73, Vpg generators 64, 66, and
74, a Vgs generator 65, and a VARer generator 67. Also shown in
FIG. 2 are a Vgc power supply conductor 61, a VEg power supply
conductor 62, address buffers 75 and 76, data output buffers 77

25 and 78, NPN transistors 79 and 80, and amplifiers 84 and 85.
Additional distributed reference voltage and bias voltage
generators, identical to distributed reference voltage and bias
voltage generators 60, are located on the opposite side of memory
20 of FIG. 1 and located relative to the remaining bonding pads in

30 the same way as distributed reference voltage and bias voltage
generators 60 of FIG. 2. '

Resistor 68 represents the inherent parasitic resistance of
Vcc power supply conductor 61 between Vcc bonding pad 23 and a
node labeled "N1". Resistor 69 represents the inherent parasitic

35 resistance of Vcc power supply conductor 62 between Vg bonding



pads *23-54. Bondi ng pads 23-54 are connected to a | eadfrane (not shown),
during the packagi ng process of integrated circuit nenory 20. Bondi ng pads
23 and 24 are for receiving a positive power supply voltage | abeled [err] .
and bondi ng pads 25 and 26 are 25 for receiving a negative power supply
vol tage | abel ed [err] [err] is nornally made to be the system ground and
[err] is equal to - 5.2 volts. However, [grr] nmay be a positive 5 volts and
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10 N2, labeled "Vce2", is equal to Ve - legRsg, where Rgg is the
resistance of resistor 69 and lgg is the current through Rgg. For a
given current, as the length of the conductor increases the
difference between Vce and Vee1, and Vo and Veeo increases. VEE
power supply conductor 62 suffers from a voltage drop along its

15 length due to parasitic resistance represented by resistors 70 and
72. Voltage Veg1 at node N3 is equal to Ve - l7oR70, where Ryg is
the resistance of resistor 70 and lyg is equal to the current
through R7o. Similarly, voltage Veg2 at node N4 is equal to VgE -
l7oR72, where R72 is the parasitic resistance of resistor 72 and

20 ly2 is equal to the current through R72. Note that Veg1 and VEg2
are more positive than VEg because l7g and l72 are negative
currents. The current flowing through Vgoc power supply conductor
61 and Vgg power supply conductor 62 varies depending on the
demands of the many circuits being supplied by the power supply

25 conductors.

The parasitic resistance of a conductor on an integrated
circuit is equal to rL/W where r is the sheet resistivity of the
metal layer of the conductor, L is the length of the conductor, and

- W is the width of the conductor. The longer the conductor, the

30 larger the parasitic resistance of the conductor for a given width.
The voltage drop along a power supply conductor caused by a
parasitic resistance can be substantial. =For example, referring to
Vcc power supply conductor 61, if L = 1800 microns, W = 30
microns, and r = .05 ohms per square, then Rgg = 3 ohms. If lgg =

35 30 mA, then lggRgs = 30 X 3 = 90mV. At ECL or TTL logic levels, a



for selecting whether data is to be read from or witten into nenory 20.
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| abel ed "D', data out bonding pads 31- 1 0 34 are all labeled "Q', and
address bondi ng pads 36-53 are all labeled "A". It is not inportant to give
each a specific name in order to understand the invention. FIG 2
illustrates in partial schematic form andzpartial block diagramform menory
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generator 63 provides a DC bias voltage to address buffers 76 and
to amplifiers 84 and 85. Likewise, on the other end of the power
supplil conductors, Npjas generator 73 is connected to Vcc power
15 supply conductor 61 at node N1 and to VEg power supply conductor
62 at node N3 for receiving Vcct1 and VEg1, respectively. Vpg
generator 74 is connected to Vcc power supply conductor 61 at
node N1 and to Vgg power supply conductor 62 at node N3 for
receiving Vcc1 and Veg1 respectively. Vpg generator 74 provides a
20 bandgap reference voltage to Npjas generator 73. Npjas generator
73 provides a DC bias voltage to address buffers 75.
Amplifiers 84 and 85 can also be located on the other side of
memory 20 and coupled to Vgc power supply conductor 61 at node
N1 and to VEg power supply conductor 62 at node N3 and receive
25 voltage Ngjas from Npjas generator 73. Another option would be to
locate one amplifier on one side of memory 20 and the other
amplifier on the other side of memory 20.
Vcs generator 65 is connected to Voc power supply conductor
61 near Vgc bonding pad 23 and to Veg power supply conductor 62
30 near Vg bonding pad 25 for receiving power supply voltages Vcc
and Vgg in order to minimize the voltage drop on Véc power supply
conductor 61 and Vgg power supply conductor 62 caused by
parasitic resistance as represented by parasitic resistances 68,
69, 70, and 72. Any voltage drop caused by parasitic resistances
35 can reduce the noise margin. Vcs generator 65 receives a bandgap



Resi stor 68 represents the inherent parasitic resistance of [err] power
supply conductor 61 between [err] bonding pad 23 and a node |abeled [err].
Resi stor 69 represents the inherent parasitic 35 resistance of [err] power
supply conductor 62 between [err] bonding 6 pad 23 and a node | abel ed
"N2". Resistor 70 represents the inherent parasitic resistance of VEE power
supply conductor 62 between VEE bondi ng pgd 25 and a node | abel ed "N3".
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170 i s equal reoceivirg cursignal labeled "Qoyt", and an emitter connected to data
10 out bonding pad 32. Output transistor 80 has a collector
connected to Vcc power supply conductor 61, a base connected to
output buffer 78 for receiving a signal labeled "QouTt", and an
emitter connected to data out bonding pad 31.
VAREF generator 67 is connected to Vcc power supply
15 conductor 61 near Vcc bonding pad 23 and to VEg power supply
conductor 62 near Vgg bonding pad 25 for receiving power supply
voltages Vcc and VEg. VAREF is located close to the bonding pads to
improve the Vi (max)/ViH(min) margin. VAREF generator 67
receives a bandgap reference voltage (Vpg) from Vg generator 66
20 and provides a DC bias. voltage labeled "VARefr" to address buffers
75 and 76. Resistors 82 and 83 represent the parasitic resistance
between VARer generator 67 and address buffers 75 and 76.
Like noted above for FIG. 1, it is not important to give each
signal and voltage a specific name in order to understand the
25 invention. Therefore, for purposes of simplicity, like signals and
voltages are given the same name.
FIG. 3 illustrates in schematic diagram form Npjas generator
63 and amplifier circuit 84 of FIG. 2. Npjas generators 63 and 73
have identical circuits, therefore, for purposes of illustration,
30 only the operation of NBias generator 63 will be discussed. Npjas
generator 63 includes P-channel transistors 91, 92, 95, and 97,
NPN transistors 93 and 94, N-channel transistors 96 and 98, and
resistors 99 and 100. P-channel transistor 91 has a source
connected to Vccz2, a gate, and a drain. P-channel transistor 92
35 has a source connected to Vcca, a gate connected to the gate of



through [err]. Simlarly, voltage VEE2 at node N4 is equal to VEE - 172R72,
where R72 .is the parasitic resistance of resistor 72 and 20 172 is equal
to the current through R72. Note that [err] and VEE2 are nore positive than
VEE because 170 and [err] are negative currents. The current flow ng
through [err] power supply conductor 61 and VEE power supply conductor 62
vari es depending on the demands of the magy circuits being supplled by the
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connected to the drain of transistor 91 and a dram connected to
10 the base of transistor 94. N-channel transistor 96 has a source
and a drain connected to Veg2, and a gate connected to the base of
transistor 94. P-channel transistor 97 has a source connected to
Vce2, a gate connected to the drain of transistor 91, and a drain.
N-channel transistor 98 has a drain connected to the drain of
15 transistor 97 for providing Npjas, a source connected to VEg2, and
a gate connected to the drain of transistor 98.
Amplifier 84 is a conventional BICMOS amplifier circuit and
includes NPN transistors 101, 102, 106, and 108, resistors 103
and 104, and N-channel transistors 105, 107, and 109. NPN
20 transistor 101 has a collector, a base for receiving a signal
labeled "Diy ", and an emitter. NPN transistor 102 has a collector,

a base for receiving a signal labeled "DiN", and an emitter
connected to the emitter of transistor 101. Resistor 103 has a
first terminal connected to Vcc2 and a second terminal connected

25 to the collector of transistor 101. Resistor 104 has a first
terminal connected to Vgg2 and a second terminal connected to the
collector of transistor 102. N-channel transistor 105 has source
connected to Vgg2, a gate for receiving voltage Npjas, and a drain
connected to the emitter of transistor 101. NPN transistor 106

30 has a collector connected to Vgg2, a base connected to the
collector of transistor 101, and an emitter for providing a signal
labeled "Doyt". N-channel transistor 107 has a source connected
to VEg2, a drain connected to the emitter of transistor 106, and a
gate for receiving voltage Npjas. NPN transistor 108 has a

35 collector connected to Vcca, an emitter for providing a signal



avoi ded. 5 Still referring to FIG 2, NBIAS generator 63 is connected
to [err] power supply conductor 61 at node N2 and to VEE power supply
conductor 62 at node N4 for receiving [err] and [err], respectively. VBG
generator 64 is also connected to [err] power supply conductor 61 at node
N2 and to VEE power supply conductor 62 at node Nd for 1 0 receiving VCC2
and VEE2, respectively. VBG generator 64&&' ovi des a bandgap ref erence
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receiving®[err] a an é%ﬁé%??%é{%’tagx% EnePIRGPCT LY VBE
bandgap ref eBAnis recelvegk at qhs%é&gehmto?:{;s NBTHE cjroudt aifOVBZ;'S»

Bl 6 bo | ooalanedRid B PRIt i, & Sptnif I8, dibigedtf sdfer. 10, 7"
suppl y condudirans&tors %od@2N93armdc94AEanﬂom1$tm’pﬁ)09 immjlaﬂ or 62 at node
N3 and recei e%énoigai ngmh'?“@o” ﬁ‘%%ﬁ f?ér 79?) a‘lﬂ 5ferthapt i on

FREY RGOk G e
to [err] powesf pansisyorc9adislequal to bandgap voltage Vg received at the
base of transistor 93. Transistor 96 serves as a capacitor to
stabilize the voltage at the base of transistor 94. The gate-
source voltage (Vgs) of transistors 95 and 97 are equal, so that
15 transistors 95 and 97 are biased into saturation, thus making the
current through resistor 99 relatively constant.

Transistor 98 forms a current mirror with each of
transistors 105, 107, and 109 of amplifier 84. Therefore, it is
important that the gate-source voltage, Vgs, of both transistors of

20 the current mirror be the same. Power supply voltage VEg2 will
change depending on the demands placed upon Vgg power supply
conductor 62, but the Vgg of transistors 98 and 107, for example,
will be substantially equal because they are receiving
substantially the same supply voltage. Locating Ngjas generator

25 63 as close as possible to amplifier 84 insures that their source
voltages are approximately equal.

____ Amplifier 84 receives differential logic signal pair Diy and
Dy at the bases of transistors 101 and 102, respectively. If the

voltage at the base of transistor 101 is more negative than the
30 voltage at the base of transistor 102, which is the case if Dy is

a logic low, then the base-emitter voltage of transistor 101 is too
low to support conduction and transistor 101 is essentially off (or
non conductive) and transistor 102 is conductive. Transistor 105
receives Npjas from Npjas generator 63 and serves as a constant
35 current source. A current designated "l1gs5", through transistor



61 near [err] bonding pad 23 and to VEE power supply conductor 62 30 near
VEE bondi ng pad 25 for receiving power supply voltages [err] and VEE in
order to mnimze the voltage drop on [err] power supply conductor 61 and
VEE power supply conductor 62 caused by parasitic resistance as represented
by parasitic resistances 68, 69, 70, and 72. Any voltage drop caused by
parasitic resistances 35 can reduce theq |se margin. [err] generator 65

56_and pr ovi dL5 sk b S18oEFIREoNdh ﬁ?%ﬁs'fﬁ‘f 198, ot WS NREGACS
78. Locat i ng tbet base off transistar 308 wdll Iperec]uq;]e’t@er\lctt@z reBusahch B0 4
gener at or 66vﬁl| ﬁg%%rﬂheb?gﬁg%d@%fzés?ﬁer% bo‘FHénﬁ’o 2a5( léﬂe

reduces any VO| p., cau rasitic resistance on

suppl y condu&aﬁe @i Hapsigter H%IW'QUBBI 9%6'{1@9&%?@3‘2”‘%‘% 2aH§|t|§?or 79
has a CO|$ECWIta@@1%$Cﬂ'@,d bagel of rraRsisrsr 0Py l§§§d\b‘géﬂvé31haﬁ fse

connected to o ffer 77 f r recej vi al bel e and an
enitter connél lg . basg o L}{a%ﬁtﬂ 388 %'gp' %tceﬁedﬂé a'ﬂ)r 80 has
a col | ector %&le&tls id higR! &ﬂmeﬁ%hswlﬁmcwﬂuséOéoﬁductwé)aeﬁrm connect ed
t o out put buffer /8

connect ed t o tEARSISIANt qggn(‘ﬂ' Igt\’”?)g 081363)&@%2(; "Hf%'?{ é%oﬁa @gﬁﬁg(r:nt Eaf:le'[o
[err] power steered through transistor 101 and the voltage at the base of
10 transistor 106 will be equal to Vgg2 minus ligsR103 where Rqg3 is
the resistance of resistor 103. The voltage at the base of
transistor 108 will be equal to approximately Vcca.
Transistors 106 and 107 form an emitter-follower circuit
where the signal Doyt at the emitter of transistor 106 is equal to
15 the voltage at the base of transistor 106 minus one diode voltage
drop. Transistors 108 and 109 also form an emitter-follower

circuit where voltage Dour at the emitter of transistor 108 is

equal to the voltage at the base of transistor 108 minus one diode
voltage drop. Signals Dyy and Dy are received by output buffer

20 78, which provides a signal QouTt to the base of transistor 80 of
FIG. 2.

NBias generator 63 is located as close as possible to
amplifiers 84 and 85 and address buffers 76 so that Ngjas
generator 63 receives substantially the same power supply

25 voltage as circuits to which Npjas generator 63 is to supply bias
voltage Npjas. Any noise on the power supply conductor is seen by
NBias generator 63 as well as amplifiers 84 and 85 and address
buffers 76. Locating Npjas generator 63 as close as possible to
amplifier 84 insures that the gate-source voltages of the current

30 mirror of transistors 98, 105, 107, and 109 are substantially
equal so that there is a constant current on both sides of the
current mirror.

FIG. 4 illustrates in schematic form VAReF generator 67 and
the address buffer 76 of FIG. 2. VaArer generator 67 includes NPN

35 transistors 131, 132, and 133 and resistors 134, 135, and 136.



1 5 “conductor 61 near [err] bonding pad 23 and to VEE power supply
conductor 62 near VEE bonding pad 25 for receiving power supply voltages
[err] and [err] VAREF is |ocated close to the bonding pads to inprove the
[err] margin. VAREF generator 67 receives a bandgap reference vol tage (VBG)
from VBG generator 66 20 and provides a DC bias voltage | abel ed "VAREF" to
address buffers 75 and 76. Resistors 82 3 83 represent the parasitic

noted above MNFensiatdr 133hakiH chieBflr, 9!?@8 Bt VIS A DEE. AR, o) (2o
a specific naneenmttercfer providingr voliage tVieRes . ntrapaistamdBseras af or
puT poses of FofiBkidt Lhnnlictéd svogg%seﬁm v ﬁ%%létb? 133 e qEE nNane.
illustrates in schematic ram ormNB S ene 63
anpl i fier cifeaeiving wltage; Vea, N &?@@’mmﬁror i:ﬁ%’ééb %%ﬁ/ ?Efgnt i cal
g:c rﬁl‘é: ;\% Sg gggrgﬁmg{a%%Mﬁemap%%gﬁfsegmhﬂeﬂsbr ettartsisto30132n%mdt desependt i on
P- channel ~t r ARENYY rgogliecfgge t95 EBnd '%A.??ae'ﬂ%% g-r'rr§t g%ﬂﬁiﬁavgjjsd a
tN; g Egln gtelor t Sr9 sesontoternsifahdndected dor VEEst NRNoBansistarot31 Fhamamel
ot b, SRREBARI0 G B | hn 05718 sk
connect ed toqommegv&e@ tof the base of transistor 132 for receiving vo%tage %BG,
10 and an emitter connected to the first terminal of resistor 136.
Resistor 134 has a first terminal connected to Vgc and a second
terminal connected to the collector of transistor 131.
Address buffer 76 is a conventional address buffer circuit
and includes resistors 142 and 143, NPN transistors 129, 137,
15 139, 141, 145, and 147, and N-channel transistors 130, 138, 144,
146, and 148. NPN ftransistor 137 has a collector connected to
Vceo, a base for receiving a signal labeled "Ajn", and an emitter.
N-channel transistor 138 has a drain connected to the emitter of
transistor 137, a gate for receiving Npjas, and a source connected
20 to Vegs. NPN transistor 145 has a collector connected to Vcc2, a
base, and an emitter for providing signal V|. N-channel

transistor 146 has a drain connected to the emitter of transistor
145, a gate for receiving Npjas, and a source connected to VEE2.
Resistor 142 has a first terminal connected to Vcg2 and a second
25 terminal connected to the base of transistor 145. Resistor 143
has a first terminal connected to Vccz and a second terminal. NPN
transistor 139 has a collector connected to the second terminal of
resistor 142, a base connected to the emitter of transistor 137,
and an emitter. NPN transistor 141 has a collector connected to
30 the second terminal of resistor 143, a base, and an emitter '
connected to the emitter of transistor 139. N-channel transistor
144 has a drain connected to the emitter of transistor 139, a gate
for receiving voltage Npjas, and a source connected to VEg2. NPN
transistor 147 has a collector connected to Vgga, a base connected
35 to the second terminal of resistor 143, and an emitter for



transistor 91, and a drain connected to the gate of transistor 92. NPN
transi stor 93 has a collector connected to the drain of transistor 91, a
base for receiving voltage VBG and an enmitter. NPN transistor 94 has a
coll ector connected to the drain of 5 transistor 92, a base, and an
emtter connected to the emtter of transistor 93. Resistor 100 has a first
term nal connected to the emtter of traggystor 93 and a second term nal

connected t d

Somare connedrSliding, SRR Y RS, ﬁ pS§lof 1R TeS GodRaRl nC 1oy ot
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conn e 0 r.angj st or
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NPN transi st seeeiidrg vbmagelwamgnanﬂoa sowree tannected tarMEEQA and

N- channel transi st\? E%gene'lrgzor gnq,e{:ggfe%\lgglnﬁ@apt\;%ﬁyes

col l ector, a base tter
NPN t ransi st generatara€6a ddie @@9(5@“0% ofaVea @enesatar, 66 gvil ﬁgnal I abel ed

"DIN', ang aropdiddred RAEP%EtRE 6|§ch§§ioﬁ”bf% @. 1A aglet vymgbl Resi st or

103 has a first termnal. connecte and a ter connect ed
25 to the caenesatar Bf is, Ufe stl"oﬁl"ﬂﬁhJ r ?g?%rvol%’zgen AREF P s?dd
buffers 75 and 76. Reference voltage VARer is approximately equal

to Vcc - Vea X Ry34/R136, where Ri34 represents the resistance of
resistor 134 and Ri3g represents the resistance of resistor 136.

15 Since Vg and Vpg are fixed, VAReF is determined by the ratio of
R134 to Ry3g. Increasing the resistance of Ry3g will cause a
decrease in the value of VARer. Determining the value of VAREF by
using a ratio of resistances in this way is preferable since the
actual values of Ri34 and Ri3g are not important. Resistor 135

20 acts as a load or current source for transistor 132.

Address buffer 76 receives reference voltage VAREF at the
base of transistor 129. The parasitic resistance of the line
between VAREfF generator 67 and address buffer 76 is represented
by resistor 83. The current through resistor 83 is very small,

25 therefore the voltage drop across resistor 83 is very small,
however the voltage drop across resistor 83 can easily be
compensated for if desired by adjusting the R134/R136 ratio.

Address buffer 76 receives an external address signal AN at
ECL logic levels. VARgr is set at the midpoint of the address

30 signal logic swing. Since AN is an external logic signal, to ensure
that VAReF is always at the midpoint of the logic swing of AN,
VAREE generator 67 is located close to Vcc bonding pad 23 and VEE
bonding pad 25 for receiving a power supply voltage substantially
equal to Vc'c and not subject to noise or voltage drops originating

35 along the power supply voltage conductors.



term'nal connected to [err] and a second term nal connected to the
col l ector of transistor 102. N-channel transistor 105 has source connected
to VEE2, a gate for receiving voltage NBIAS, and a drain connected to the
emtter of transistor 101. NPN transistor 106 30 has a collector connected
to VCC2, a base connected to the collector of transistor 101, and an
emtter for providing a signal |abeled "QQJT". N-channel transistor 107 has

t
To6 and a gate T GG FolstaEs nosEhaERce ﬁfﬁ@q?r U3offl, V¥, deneratde 3t o
col | ector corﬁfeanebldata outpgt bufferizint FﬂGF Zr e sl gRneraiey®8 includeg
| abel ed “ ”anSISmr lgsﬁﬁﬁs?of%oﬁﬁ%?taﬁﬂj 94, hRPI0! trafsiatordl 1ranigtor 102.

e o 1 157 anaAdReaid TeRtars 137pa08 19 °e@f§§étwgnq%$‘bﬁg Baras s
Qt b?ﬂggggg;efﬂmrisefomiédm%?(tkéﬁﬁlstows01/1tied 12y VRS amteriddoandd resistecei ved
illustrated i 1#4 2119 c@ ?nérggor igtﬁés g Fgﬁg'% q"ﬁﬁg{m S 5?2\/9% a92 93,
andI Q?I e?ngor@estand andramr mPRxechapoehtransistonnbl 4 hasr aosou@eer at i onal
ot Cnge” OHHEBALP e, K0UuRSinglts dosip gl ngantgfd 10t |
recei ved at tand a drain connected to the gate of transnstor 114. ﬂgl\y
10 transistor 115 has a collector connected to Vgg, a base connected
to the drain of transistor 113, and an emitter for providing
voltage Vgs. NPN transistor 116 has a collector connected to the
emitter of transistor 115, a base connected to the collector of
transistor 116, and an emitter. NPN transistor 111 has a
15 collector connected to the drain of transistor 113, a base
connected to the collector of transistor 116, and an emitter. NPN
transistor 112 has a collector connected to the drain of transistor
114, a base for receiving voltage Vg, and an emitter connected to
the emitter of transistor 111. Resistor 117 has a first terminal
20 connected to the emitter of transistor 116 and a second terminal
connected to VEg. Resistor 118 has a first terminal connected to
the emitter of transistor 111 and a second terminal connected to
VEE.
Data output buffer 77 is a conventional data output buffer
25 and includes NPN transistors 119, 121, and 122 and resistors 123,
124, and 125. Resistor 123 has a first terminal connected to Vcc
and a second terminal. NPN transistor 121 has a collector
connected to the second terminal of transistor 123, a base for
receiving signal Doyt from amplifier 85, and an emitter. NPN
30 transistor 119 has a collector connected to the emitter of
transistor 121, a base connected to the emitter of transistor 115
for receiving voltage Vcs and an emitter. Resistor 125 has a first
terminal connected to the emitter of transistor 119 and a second
terminal connected to VEg. NPN transistor 122 has a collector for
35 providing signal QouT, a base for receiving Doyr from ampilifier




base ‘of transistor 93. Transistor 96 serves as a capacitor to stabilize the
vol tage at the base of transistor 94. The gate- source voltage (VGS) of
transistors 95 and 97 are equal, so that 1 5 transistors 95 and 97 are

bi ased into saturation, thus nmaking the current through resistor. 99
relatively constant. Transistor 98 forns a current mrror with each of
transi stors 105, 107, and 109 of anplifiqr 84. Therefore, it is inportant

that the gate-sourge voltage err f th t i st f. t
mrror bt hEGafad moueraapAartAntedol (e PRURET ' & XdieiBs BT g on ¢ he
demands pl acResistor VEE masv fissip krynioah donnectéd, tobVc g landvassecond
transistors ?érrﬂﬂfﬁllgénpgﬂfec?xﬁamhﬁ’ cmléétot?eo?uﬁéhg[&bﬁl12’%.eq“a! because
they are recerving substanti al the sane supply voltage. Locating NBIAS
generator 25 63 MB@|geReraton65sprvides Qﬁnﬁjgan ¥pltage; Vpar to; they Hasenet ¢

source Voht agRfnsis®ranRRosf earatiopal aampfifiel i 126r The iriuitedf dViigr enti al
logic signal pair DIN gn,d I N at the g(ases of transistaqr.s, 101 and 102,
respect i vel y ganeraigr 68is e same@spyas gengrai éf‘o Q'l'ﬁtl‘ 'ﬁssﬁﬁ\"@ Hegati ve

than the 30 RIG.t@gandtwilhdebdistussed faterst @pdrationahiarhplifiet H@0case i f
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conductive) Mgt sarthatiMgs Mill be equalitetVe. Biamyokage Mos isderavided NBI AS
from NEIS 09ohY Macks of WalSISE 13D WifieAStaes®as BUEbAStantodifent A
current desi %rcla%trge for Outp,uttbli:lf?glg 77I.ra'P?alnssL|gtror 115 is an active load and
provides voltage Vcs at its emitter. Locating both Vcs generator
65 and output buffer 77 close to Vgc bonding pad 23 improves the
VoH(min) level by reducing the amount of internally generated
15 power supply noise received by output buffer 77 and Vcs generator
65 and also insures that signal QouTt is substantially equal to Vcc.
FIG. 6 illustrates in schematic form Vgg generator 64 of FIG.
2. Vpg generator 64 includes P-channel transistor 151, 152, and
158, NPN transistors 1563, 154, 156, and 157, and resistors 155,
20 159, 160, and 161. An operational amplifier portion 150 is
formed by transistors 151 - 154 and resistor 155. P-channel
transistor 151 has a source connected to Vgg2, a gate, and a drain
connected to the gate of transistor 151. P-channel transistor 152
has a source connected to Vcg2, a gate connected to the drain of
25 transistor 151, and a drain. NPN transistor 153 has a collector
connected to the drain of transistor 151, a base, and an emitter.
NPN transistor 154 has a collector connected to the drain of
transistor 152, a base, and an emitter connected to the emitter of
transistor 153. Resistor 155 has a first terminal connected to
30 the emitter of transistor 1563 and a second terminal connected to
Vees. NPN transistor 156 has a collector connected to the base of
transistor 154 at a node labeled "N101", a base connected to the
collector of transistor 156 at node N101, and an emitter
connected to VEg2. NPN transistor 157 has a collector, a base
35 connected to the collector of transistor 157, and an emitter



105, will be steered through transistor 102. Thus, the voltage at the base
of transistor 108 will be equal to [err] mnus [err] where R104 is the

resi stance of resistor 104. The voltage at the base of transistor 106 wl|

be equal to approximately VCC2. If the 5 voltage at the base of transistor

101 is less negative than the voltage at the base of transistor 102, which

is the case if DIN was a logic high, then ranS|stor 101 will be conductive
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appr oxi mat el ransi’s o orman emtter- I "o
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Tranar o BBl T MR o ot e i
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O_f t_ranzi Bt Orteﬂlﬁ&tlah nuanenteodiltodmeoiltsigterdmoal dii gasiBhorDl1|61ara! modeare
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possi bl e to agatei coenecm &@lthSdéﬁtlﬂ Qﬁdfmsmﬁfiézs apg g0draiat NBl AS
10 connected to the first terminal of resistor 160 and for providing
bias voltage Veg. VBG generators 66 and 74 (illustrated in FIG. 2)
are identical to Vgg generator 64 except that Vgg generator 66
receives power supply voltages Vcc and VEg and Vpg generator 74
receives power supply voltages Vcc1 at node 1 of Voo power supply
15 conductor 61 and Vg1 at node 3 of VEg power supply conductor 62.
Vg generator 64 must provide a continuous bandgap voltage
Vgg that remains stable with respect to temperature and
manufacturing process variations. Bandgap voltage generators are
known in the art and use the bandgap voltage of silicon to provide
20 a regulated Vgg reference voltage. Two scaled voltages having
positive and negative temperature coefficients are added together
to provide a relatively stable Vgg independent of temperature
changes. Transistors 156 and 157 are operated at different
emitter current densities so that the voltage at node N101 is
25 equal to the voltage at node N102. The negative temperature
coefficient of transistor 156 is compensated for by matching it
with the positive temperature coefficient of the voitage drop
across resistor 159.
Distributed reference and bias voltage generators 60 provide
30 the advantage that Ngjas generator 63 tracks the same power
supply voltage that is provided to amplifiers 84 and 85 and to
address buffer 76, to improve access time of memory 20. Output
buffers 77 and 78, Vgs generator 65, and Vg generator 66 are
located close to Vgg bonding pad 25 and V¢gc bonding pad 23 to
35 reduce the amount of noise seen by output buffers 77 and 78,



generator 63 receives substantially the same power supply 25 voltage as
circuits to which NBIAS generator 63 is to supply bias voltage [err] Any
noi se on the power supply conductor is seen by NBIAS generator 63 as well
as anplifiers 84 and 85 and address buffers 76. Locating NBI AS generator 63
as close as possible to anplifier 84 insures that the gate-source voltages
of the current 30 mrror of transistors198, 105, 107, and 109 are

substantial | y,_egual .so that Eﬁer is a G0 tapt current on bath sides of
the current #‘?Eeg?y. IFAREVIRG, | I%sﬁ?ﬁﬂ'@'ﬁ) i?\"@ch ARE Q‘e&eﬁ‘?{;’,&é '§enerat or 67
and the addr éacatedf hear MepboRdihg padv2BEmd) Mpg dondirky piadc 28 dses tneNit 35
transistors ; i k : 2 NPN
1£&K'£‘§§a rérice Afitd > tt@éf)g% ﬁ#ﬁé@asabsa?g%sﬁl to the

transi stor ] S coll'ector con an enmitter
for providi ngnidpoinigef\iectogiopswing el externatsignal Al | ect or connect ed
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rans stor 1P3oMEed SRERmMEsteithilcBRnBEPRES T, [yeibose SKUEH Halidias "o
first term nart dhdt heepresbriteinvemionc omane diee dnodifiedEin Nitinerous i wags 131
1 e b B AL E4 b giely, WiGoRnd Sl indanat dpsdneayect o
set out and described above. For example, other types of reference
10 and bias voltage circuits may be substituted for those illustrated.
A Ppjas generator may be used instead of an Npjas generator if a
particular application called for Pgjas instead of Npjas.
Accordingly, it is intended by the appended claims to cover all
modifications of the invention which fall within the true spirit
15 and scope of the invention.




1 0 and an emtter connected to the first termnal of resistor 136.
Resistor 134 has a first termnal connected to [err] and a second term nal
connected to the collector of transistor 131. Address buffer 76— s-a-- - .
conventional address buffer circuit and includes resistors, 1 d,14 SRIN N
transistors 129, 137, 15 139, 141, 145, and 147, and N-c o RS AR S
130, 138, 144, 146, and 148. NPN transistyg 137 has a colle u mnlf H
to [err] a base for receiving a signal g!giﬁlsed [err] and an
N-channel transistor 138 has a drain c d to the emtter of transistor
137, a gate for receiving NBIAS, and a source connected 20 to VEE2. NPN
t ransi st or 1%ehe§aiﬁ1.col | ector connected to VCC2, a base, and an emtter
for providing signal ‘[err]. N-channel transistor 146 has a drain connected
to the emtter of transistor 145, a gate for receiving NBIAS, and a source
connected toqerr]a memario(20)Y hdving adiktrilitede raferehces cand chiedirip [err]
and a second 25 termnal connected to the base of transistor 145. Resistor
143 has a first té’rqﬂgrgaﬁs'cm?ﬁ@gro [err] and a second term nal. NPN
transistor 139 has a cd Ipatality coihbeadéng tpadshd28ec ) tavatedawitbin rasi st or
142, a base connected to th%e‘?'méltﬁért nta[|8H§'étf?|fst1éJ ea@dtﬁ@ femegs - NN
ected to 30 th nd termnal of

transi stor 141 has a col |l ector con L t he seTo [
resistor 843, a base, and ar20k fekconsiueding. posdivenanchinagativee RAWPS; st or
139. N-channel transistor Ighdigsvaitdgasn connected to the emtter of

| 7
Lo VEE2. PN 1 anst ot or8 19t fandingOpad el “eb S nRaNyd 8F iovanfg oo °°

connect ed pads (23 -54) for receiving an external positive
power supply voltage;
10 a positive power supply voltage conductor (61)

substantially parallel to said first edge having
first and second ends and coupled to said first
bonding pad (23);
a second bonding pad (25) of said plurality of bonding
15 pads (23 -54) for receiving an external negative
power supply voltage;

a negative power supply voltage conductor (62)
substantially parallel to said first edge having
first and second ends and coupled to said second

20 bonding pad (25);

an amplifier (84) coupled to said first end of each of
said positive and negative power supply voltage
conductors (61 - 62), for providing first and
second output signals having logic levels

25 determined by steering a predetermined current
in response to first and second input signals;

30

L



35 to the second ternminal of resistor 143, and an emtter for Ny .
providing signal [err] N-channel transistor 148 has a drain tHadBttemRe laced
the emtter of transistor 147, a gate for receiving voltage N um um

source connected to [err] NPN transistor 129 has a coll ector
[err] a base, and an emitter 5 connected to the base of transistor
N-channel transistor 130 has a drain cong ted to the emtter of tranS|stor
129, a gate for recei VI ng.vol t NBI AS, squr c nnecte rr]
VAREF gener at or 67 1 ecdl Qﬂ%@&%&%ﬁg (B BPURRGEADGEREr Bt bl The
operation of VBG generator @6 each dfesaidd positbied @neld negativei powee

di scussion of FIG 6. A sin us t P,

reference voltage VAREF to %H@Pyﬁa%?gﬁém}ﬁbﬁé (%‘ ég)erag‘r?(szggv%%fjage
VAREF i s approxi mately equalnplifies (84).whet orayiling car bigsnvoltage tesi st ance

of resistmpr 134 and R136 re%hﬁ?%‘rRtEIle? (8% sap@ce of re5| stor 136 15
Since [err] and VBG are fixed deter ned b e .ratio R134 to

[err] Increasing the r%‘%tﬁrﬁ@@ Sfm %"Ir?n 9905 e%s%aﬂn ﬂ% val ue
of VAREF. Determning the valoliagd. VAREF by using a ratio of resistances in
this way is preferable since the actual values of R134 and R136 are not

I nportant. Resistor 135 20 acts as a load or current source for transistor
132. 2. The memory of claim 1, further comprising:

10 an input buffer circuit (76) coupled to said first end of
each of said positive and negative power supply
voltage conductors (61 - 62) for providing an
internal signal at a logic state responsive to a
difference between an input signal and a

15 reference voltage; and

a reference voltage generator (67) coupled to each of
said positive and negative power supply voltage
conductors (61 - 62), for providing said
reference voltage.

20

3. The memory of claim 1, further comprising:

a data output buffer circuit (77) coupled to said
positive and negative power supply voltage
conductors (61 - 62) in said central portion of

25 the memory (20), for providing a data output
signal having a logic level determined by
steering a predetermined current in response to
said first and second output signals; and

a second bias voltage generator (65) coupled to each of

30 " said positive and negative power supply voltage
conductors (61 - 62) within said central portion,
for providing a second bias voltage to said data
output buffer circuit (77).
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Addr éss buffer 76 receives teference voltage VAREF at the base of
t'ransi st or m%heeﬁlﬁma{mﬁ deiC resi stance of the |ine between VAREF

ka

generator 67 uffer 76 is represented by resistor 83. The
current thro "ﬁ BB is very small, 25 therefore the voltage drop
across resistor | smal |, however the voltage drop across resistor
83 can easily be conpensated for if desimgyl by adjusting the R134/R136
rati o. Addre buf ej X [ at ECL

[ agi o 1 evel o Fvarditi SBTOTgeoY el £ GiASF CUtbASA e%ika s 570 ¢
swi ng. Since AN ivliageegeaeralior| (@) ceupledl to saidsegoad: aad afarachi ef
always at the m dpgidt poéitivBeah89heqamad | &Yy e f S

| ocated close to F%ar'?] pg%id{ogg 1pad g%\’iﬂéﬁgp.\alggﬁ‘b%{#m?fﬁg%ggﬁg;%?u?%zgi vi ng
a power supply volPdga stofnproyiding. & third cbias, VPIaER- not subj ect to

noi se or Joltage drops originating 35 along the power supply voltage
conduct ors. 14 FIG 5illustrates in schematic diagramform/[err]

generator 65 and data output buffer 77 of FIG 2. [err] generator 65
incl udes P-cHannelAtmemoryt §20) heyingddistributedirefesancetand hiasing 12, 115,

and 116, and resi Sid¥; 7 .Operational anplifier 5 120 is forned
Fucs.; difprsthg; |

by transistors 111, . 4 and resistor 118. P-channel .
transi stor 113 has a sduiRiuralityrelc begding [RaYS (g3 - 54 locateg wﬂhm a

10 central portion along a first edge of the memory
(20), for conducting positive and negative power
supply voltages;

a first bonding pad (23) of said plurality of bonding
pads (23 - 54) for receiving an external positive

15 power supply voltage;

a positive power supply voltage conductor (61)
substantially parallel to said first edge having
first and second ends and coupled to said first
bonding pad (23);

20 a second bonding pad (25) of said plurality of bonding
pads (23 - 54) for receiving an external negative
power supply voltage;

a negative power supply voltage conductor (62)
substantially parallel to said first edge having

25 first and second ends and coupled to said second

' bonding pad (25);

an input buffer circuit (76) coupled to said first end of
each of said positive and negative power supply
voltage conductors (61 - 62), for providing an

30 internal signal at a logic state responsive to a
difference between an input signal and a
reference voltage; and

a reference voltage generator (67) coupled to each of
said positive and negative power supply voltage

* L M S *



gate, and a drain. P-channel transistor 114 has a source %Q@E&Iﬁa@ﬁe Lded

d gate connected to the gate of transistor 113, and a drain Re
the gate of transistor 114. NPN 1 O transistor 115 has a col Mﬂm“m llL u
connected to [err] a base connected to the drain of transis {i LU n
emtter for providing voltage [err] NPN transistor 116 has a coll ector
connected to the emtter of transistor 195 a base connected to the
collector of transistor 116, hiter R gt F;b'ﬁ 15
col l ector connected to the (frog{lbg"cg?rfggﬁlsi_s?%}r\l %{gfﬁﬁgsg&éﬁ%% ct eI %fo t he
col l ector of transistor 116forrroyidiagi seid referenceav@tags 112 has a
col l ector connected to the drain of transistor 114, a base for receiving

vol t age VBG, and emtter c ec ec\ to the emtter of.transistor 111.
Resistor 117 fhas Qr@?"l%’ﬁ’m?% Ogoca&'an‘éeif%@eﬁo@w&fﬁm& er of
]Eransi st 0B 11|6 and a Sez(ij(?daiat eutputabuffenneirudt! (77) \GduplBdstetsaid118 has a
first termnal connected to . el r : | rlljpgcﬂﬂ econd
term nal connected to [err] ﬁ%?té&%nuééﬁtn%?ﬁ‘é?%ﬁ%g i \?\érq{%%al dat a
output buffer 25 and incl udenduetors 463i st@R)sin snidicentrahportionanh
resistors 123, 124, and 125-thﬁe éﬁeﬁ’ 128) hesy a(’f,\haﬁ{g £ Idgtaabufpytnect ed to
NP r 121 has

[err] and a second term nal. ransi st a col.l egtor connected

r .
to the second termnal of trS@RASNGVIND A ?rag'sa ofeterpuned BY si gnal  DOUT
fromanpj pfier 85 and an ersteéfing APPprédbtetmimed séurredtl n hasponse ftect or

g?ntn(ra;;gfjstgrt?%em tter of fltrrs?nasn'dﬂs%rco%%lin[?utbgfg%a?g;ngﬁ(at ed to the emtter
a second bias voltage generator (65) coupled to said
first end of each of said positive and negative
power supply voltage conductors (61 - 62) within
15 said central portion, for providing a second bias
voltage to said data output buffer circuit (65).

7. The memory (20) of claim 5, further comprising a second
20 input buffer circuit (75) coupled to said second end of each
of said positive and negative power supply voltage
conductors (61 - 62).

25 8. A memory (20) having distributed reference and biasing
voltages, comprising:
a plurality of bonding pads (23 - 54) located within a
central portion along a first edge of the memory
(20), for conducting positive and negative power
30 supply voltages;
a first bonding pad (23) of said plurality of bonding
pads (23 - 54) for receiving an external positive
power supply voltage;

35
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for receiving voltage [err] and an emtter. Resistor 125 has a first

termi nal connected to the enmitter of transistor 119 and HhisSheeshds Been Replagéd
i

an

connected to VEE. NPN transistor 122 has a collector for

signal [err] a base for receiving [err] from anplifier

emtter connected to the emtter of transistor 121. Resistor 124 has a
first termnal connected to [err] and a spegond term nal connected to the

coll ector of transistor_ 122..VBG generator, 6 [ g vol t age VBG
Co the base of 5 tranc/ B BSiiYG RAREPCRHIyLoRAGY| FTaraBsaRC! R0C
gf VgG _g?alne[)atg_r 66 isdt Ihe substantisths parallelt to sxid finstcledge dtavingi n FI G
and w e di scusse at ' I | k£ C t vol t age
at the base of transistor 1%'3* %%Eggp ?gangﬂt‘ag%oﬁgg ﬁe%ﬁdvﬁﬁf be )
equal to VBG Bias voltage [Randingspad d@Bk¥ed 1 0 to the base of transistor

119 whichgserves as a GPlyacd Bh paeL! I t f i
Tr ansi st 2? 115 is an agét)i ve Iﬁg%g (ggg@gj@v ((:I%? %stegu ;ﬂUi'alﬁ gﬁbiotﬁgmgm tter.
d” olit/p

e I_Eerr t
Locating both [err] generatd@ r 5%??'&"9(;7’? e "'lad f'%g? ve
bondi ng pad 23 inproves the péwémnmisypplygvesdlitagey educi ng the amount of

and [orr]” gener ator 65 SO HoAte. S8pRl VGO Coltiuetd Bl C BT,

equal to [err] FIG 6 illustsuhsigntiallycparaitalcta saidvicsty@dgatRavieg of

FIG 10 first and second ends and coupled to said second
bonding pad (25);

a data output buffer circuit (77) coupled to said
positive and negative power supply voltage
conductors (61 - 62) in said central portion of

15 the memory (20), for providing a data output
signal having a logic level determined by
steering a predetermined current in response to
first and second input signals;

a bias voltage generator (65) coupled to each of said

20 positive and negative power supply voltage
conductors (61 - 62) within said central portion,
for providing said bias voltage; and

said predetermined current proportional to said bias
voltage.

25 :
9. The memory of claim 8, further comprising a bandgap
reference voltage generator (66) coupled to said positive and
negative power supply voltage conductors (61 - 62) within
said central portion and to said bias voltage generator (65),
30 for providing a bandgap reference voltage to said bias
voltage generator (65).

35
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2. VBG generator 64 includes P-channel transistor 151, 152, and 158, NPN
transistors 153, 154, 156, and 157, and resistors 155, 20 159, 160, and
161. An operational anplifier portion 150 is formed by transistors 151 -
154 and resistor 155. P-channel transistor 151 has a source connected to
VCC2, a gate, and a drain connected to the gate of transistor 151.
P-channel transistor 152 has a source cogygpcted to [err] a gate connected
to the drain of 25 transistor 151, and a drain. NPN-transistor 153 has a
coll ector connected to the drain of transistor 151, a base, and an emtter.
NPN transi stor 154 has a coll ector connected to the drain of transistor
152, a base, and an emtter connected to the emtter of transistor 153.
Resi stor 155 has a first term nal - or]n_ected to 30 the emtter of
transi stor 1580andhge seemdy: @M ﬁglcéﬂﬂngctfﬁﬂh% SHPPrISNIEN t r ansi stor 156
Fas i’i colb$ect or connegta@ﬂ iﬁﬁut hﬁulffiﬂseir@ﬁitt (Z8)sicoupled 36 eaidamsﬂemcatzfl ed .
err] a base connected to the ¢ol Lect.qr dlra st or , an
an emtter connected to VEEf.achPﬂfﬁadﬁspg%'g&elgsahégéaﬂ\i%maiv&?g%?'pg&ase 35
connected to the coll ector obltagensondoctars? (6tnd 62) fari praviding ars
connected to VEE. Resi stor Jrﬁﬂegh?? ,f‘é|r ?Q égbgid"%aféorl‘éggéﬁgvboté@ base
abel'e err| an S

of transistor 153 at a node | . second term pal connected
to the collector of transi stdifference eepr an input signal and a

10 reference voltage; and
a reference voltage generator (67) coupled to each of
said positive and negative power supply voltage
conductors (61 - 62) within said central portion,
for providing said reference voltage.
15
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159 has a first termnal and a second term nal connected to the 5

collector of transistor 156. Resistor 160 has a first term nal connected
to the first termnal of resistor 159 and a second term nal connected to
the first termnal of resistor 161 at node N102. P-channel transistor 158
has a source connected to VCC2, a gate connected to the drain of transistor
152, and a drain 1 O connected to the f@p@t term nal of resistor 160 and

FG 2 are aen MEUMORT fa¥ifiG BISTHIBIALN  AEREHENGE AND IS5 G, "
recei ves power supply voltages [err] VQUTAGESd VBG generator 74 receives
power supply voltages [err] at node 1 of [err] power supply 1 5 conductor

61 and [err] at node 3 of VEE power supply conductor 62. VBG generator 64
must provide a continuous bandgap voltage VBG that renains stable with

respect t® tenperature and manAbsfraet i of) theofHsslosareat i ons. Bandgap
vol tage generators are known in the art and use the bandgap vol tage of

silicon to provide 20 a regulated VBG reference yoltage. JTwo scal ed
vol tages havi ng p&mem@r&r{goké\ﬁt NaéAseﬂ%'é?r_@mrrSeYQé)@‘%l 23b0uPled taged
together to pREVpEKitide ' Shdinefitives poer Y Igndﬁeg_nc(snt anfl 62 perature
changes. Transi.stors 156 and 7 a@%%% at dlffereBt fteprﬁlt(?g urrent
densities soPQidk CleRe I8 AOWLITESS sand address JeRR )tgﬁge at
node N10RO Tlirsuvegihat ¢heynalbrreceive thef $amiec powsr supplyi yollages® i s
conpensated f t chi | i L tdeV, e ur ficient
of the volta gé\ég%tpggcﬁﬁgg&r g}s‘ifyfeorgc&ggs. tiths "of mem (ﬁ) A Wé

generator (65) is located close to power supply bonding pads (23

and 25) and to output buffers (77 and 78) to reduce the effects of

power supply line noise on the noise margins. A VAREF generator

15 provides a reference voltage to the differential amplifiers of

address buffers (75 and 76). Locating VARer generator (67) close

to power supply bonding pads (23 and 25) insures that the

reference voltage is always at the midpoint of the input logic

swing.

20
FIG. 2 accompanies this abstract.



D stributed reference and bias vol tage generators 60 provide 30
63 tracks the sane power supply vol tage that

advant age t hat NBI AS gener at or

is provided to anplifiers 84 and 85 and to address buffer 76,

access time of nmenory 20. Qutput buffers 77 and 78,
VBG generator 66 are |ocated close to VEE bonding pad 25 and Vcc bondi ng

pad 23 to 35

1 7 thereby inproving the [err]

| evel .

t he

to i nprove

[err] generator 65, and

reduce the anount of noise seen by output buffers 77 and 78,
VAREF generator 67 is |ocated near

VEE bondi ng pad 25 and [err] bondi ng pad 23/€0 that it provi des a reference
voltage that. is as close as possible to the mdpoint of the |ogic sw ng of

external signal [er
the context of a pr¢
in the art that the
may assume nmany enb
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1 5 and scope of the invention.
ref erence and bi asi ng vol t ages,

| ocated within a centra

1.

conpri si ng:

A menory having distributed

portion along a 5

a plurality of bondi ng pads

first edge of

the nenory, for conducting positive and negative power supply voltages; a
first bonding pad of said plurality of bonding pads for receiving an
external positive power supply voltage; a positive power supply voltage
conductor substantially parallel to 10 said first edge
having first and second ends and coupl ed t&%6said first bonding pad; a

second bondi ng pat-of—said—pturatity—of—bontding—patds—Ffor—recetrving an
external negativeg power supglz vatzgey a negative power supply vpltage
conductor substantially par kie%—thﬂ&ﬁ——- : said fi[st- edge
having first and [second ends gnd cefipl ¢dl to said second bondi ng ppd; an
anplifier coupled to said fi né: of fepchr—of sal-d-positive and-| I ve
power supply vol tlage conduct ors, L F opi (di n:' st C O NGl
signal s having | dgic |evels detersiaed by [20 20%’ — |%b iing a
predet erm ned curfrent in re4§§nse Lol bt qridse >sreifidis fsai d
anmplifier,conprisslilg: a first_regi§or Vi e & fi i nal [Ednnefted to
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said-positive power supply voltage conductors and a second 25

termnal; a second resistor

having a first term na

connected to said first

end of said positive power supply voltage conductor and a second terninal;

a first transistor
termnal of said first
signal, and an emtter,
sai d second term na
second i nput signal
of said first transistor;

resi stor,

bi as -19- voltage,

of said second resistor,
and an emtter connected to said emtter 35
a third transistor
the emtters of said first and second transistors,
and a source conngcted to said first end of said

having a coll ector connected to said second 30
a base for receiving said first
a second transistg6 having a collector connector to

i nput
a base for receiving said

having a drain connected to
a gate for receiving a .

negative power supply voltage condi€&ors a fourth transistor having a

col l ector connected to said first
conductor, a base 5

of

said positive power supply voltage

connected to said collector of said

first transistor, and an emitter fof prviding said first output signal; a
fifth transistor havifig a drary ¢gonnectled to $aifd émitter of said
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fourth tansistor, a gate for receiving said bias voltage, and a source
connected to said first end of said negative power 10

supply voltage conductor; a sixth transistor having a collector connected
to said first end of said positive power supply voltage conductor, a base
connected to said collector of said second transistor, and an emtter for
provi ding said second output signal; andgjb a seventh

transi stor having a drain connected to said emtter of said sixth
transistor, a gate for receiving said bias voltage, and a source connected
to said negative power supply voltage condutor; and a bias voltage '
generator coupled to said first end of each of said 20

positive and negative power supply voltage cor@uctors and to said
anplifier, for providing sakd bias voltage to>said anplifier; wherein said
.predeterm ned current is pﬁ%ﬁBh\lonal to sajdibias voltage. 25 2. The
memory of claim1, further conprising a bafiig p reference vol t age gener at or
coupled to said first end of each of said pogld ve and negati-ve power
supply vol tage conductors and_t ' tor, for providing
a bandgap reference voltage forsaid ki as vol t dge .30 3. The
menory of claiml, further ¢ @§r|5|nc: an inpyt kgffer cifjcuity coupled to
said first end of each qg sa -
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posi #i ve and negative power supply voltage conductors for providing an
isnternal signal at a logic state responsive to a 35

di fference between an input signal and a reference voltage; and "-20 - a.
ref erence vol tage generator coupled to each of said positive and negative
power supply voltage conductors within said.central portion, for .providing
said reference voltage. 5 4. The nmenorgfeof claim 1, further conprising:
a data output buffer circuit coupled to said positive and negative power
supply vol tage conductors in said central portion of the nenory, for

provi ding a data output signal having a logic | evel determ ned by steering
a predetermned current in 10 response to said first and
second out put signals; and a second bias vol.tage generator coupled to each
of said positive and negative power supply voltage conductors within said
central portion, for providing a second bias volt&e to said data out put
buffer circuit. 15 5. The nmenory of claim4, fuPther conprisi-ng a third
bi as vol tage generator coupled to said second endYof each of said positive
and negative power supply voltage cggductors for|providing a third bias
vol t age. .
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20 6. A nmenory having distributed reference and bi asing vol t ages
conprising: a plurality of bonding pads |ocated within a central portion
along a first edge of the nenory, for conducting positive and negative
power supply voltages; a first bonding pad of said plurality of bonding
pads for receiving an 25 external positive power supply voltage; a
positive power supply voltage conductor substantially parallel to said
first edge having first and second ends &l coupled to said first bondi ng
pad; a second bonding pad of said plurality of bonding pads for 30

recei ving an external negative power supply voltage; a negative power
supply vol tage conductor substantially parallel to said first edge having
first and second ends and coupled to said second bondi ng pad; an input
buffer circuit coupled to said first end of ea&h of said 35 positive
and negative power supply voltage conductors, Y©€2providing an internal

signal at a logic state .responsive to a differ@nce between an input signal
and a reference voltage, * C L M. S* -21 - internal signal at a
| ogi c state responsive to ' 3 amTnput—sigpal and a

reference vobﬁage;
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a first bandgap reference vol tage generator, coupl Fd to Eai d first end of
eath of {sal efert—t- r supply voltage

conduct rgg‘ﬁ%ﬁ%}%@ c $J| rﬁﬁ' ban gap reference voltage; a bias voltage
gener at f f )‘ i Pagedend o i za_ch of said positive and negative
power Sgp, I]gmyjm ge*“so ofutff’oﬁ’%eéﬁé tjo d anplifier, for receiving said
first b reﬁ%eﬁvelfpa@’geénd Ijn response, providing a bias voltage
to said |np£$‘rbtrffe'r”‘e}5‘ﬁcuﬂ@ ;paged ..... aims @ second bandgap reference

vol t age| gener at or, coupl ed ??al d pgs and negative power supply
vol t age p@M”EcOErEEG‘EIFﬂ‘n..‘.’g.h.......c..‘?“t rgl portion, for providing a second
bandgap r efier enpememSriSRVING BISTHOUNEE FSefdhoPARd BRSHRY 061

]
each of said positive nd.e Y ower supply yqlta %H(?uc gws}vm h|n
said central ||gortionf=1 96} ngﬁt)ondengrp@ggllwﬁg %ﬁﬂ“ée‘gﬁﬂﬁﬁ PRRMmBlONS &1 ence
vol tages and in response, hrstudgerqjtlsetmbmelfyefmdgatmgpetsltﬁ? agdpre menory
of claim®6, further conpr ata outpu uffer
circuit coupled to said posé%\?eagwgr ﬁgggllyl :_ya§8§‘xer supply vol tage
conductors in said carfirsthonding ped offsaichpluralityof bondingpads ftirrgceivimgr an
out put signal having a |°9kférﬁ£§ﬁisﬂﬂ%tﬁ6\ﬁép§@pﬂy ?@é.l ng a predeterm ned

current in response to fi st and secaond | nput and a second bi as

vol t age gener at or coarﬂoé’ﬂ“’@op%‘%?ﬁswmlét"oﬁﬂﬂe GP"@'A@HT stibstgntially parallgl tp

posi tin®e and negative pomsa:dsflr@pédge/hhmagenr@mﬁwéé&rﬁi 8hd$ hRd ALPleElY T al

portion, for providing a ge to said data output buffer
circuit. 8. The nenory %&caﬁffgﬁ ﬁ?r@;& el n said input buffer circuit

conprises an 30 a seeond thonding padvef saidppiuralityagbbonding qrhdsdfon
differential anplifier anggjihgsh external negative power supply voltage;

a negative power supply voltage conductor substantially parallel to

16 said first edge having first and second ends and coupled to
said second bonding pad;

an amplifier coupled to said first end of each of said positive and
negative power supply voltage conductors, for providing first
and second output signals having logic levels determined by

20 steering a predetermined current in response to first and
second input signals;

said amplifier,comprising:

a first resistor having a first terminal connected to said first end of

. said positive power supply voltage conductors and a second
25 terminal; :

a second resistor having a first terminal connected to said first end
of said positive power supply voltage conductor and a
second terminal; '

a first transistor having a collector connected to said second

30 terminal of said first resistor, a base for receiving said first
' input signal, and an emitter;

a second transistor having a collector connector to said second
terminal of said second resistor, a base for receiving said
second input signal and an emitter connected to said emitter

35 of said first transistor; |

a third transistor having a drain connected to the emitters of said

first and second transistors, a gate for receiving a bias

Hllllll HIIH lllﬂ Illll Il llll
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and second emtter-foll ower output stage coupled to said differenti al
anplifier. 9. The menory of claim®6, wherein said reference voltage
generator 35 provi des said reference voltage to a base of bipolar
transistor in a differential amplifier %b;tantlally at the mdpoint of the
| ogi ¢ swing of said internal signal. The nmenory of claims§6,
further conprising a second input buffer circuit coupled to said second end

01 SR nemory having. i ot §OadE HHELY SoBiteortiotiid o' Gl it arplet Said" >
conprising: a plurality onegating pgwpnrsupplyaitagewionductor; cent r al port | on
along a first edge of fbﬁﬁh'ii@ﬁ%fs‘t’orﬁ ‘réﬁarbg:‘lié{:t‘oi’@oﬁﬁé#tbb\fﬁs?mj @?%

power supply voltages; a |,rst
pads for receiving an 10 Said 903'@5&@9 VtVPUQQQ&ﬂ@F’UQTGprVa%I tage a

posi ti \ES pO\r/]ver supPI y ;/ol bemeeotedl@bleaﬂ;ccglggﬁiraﬂtsaﬁldﬁr‘ﬁ)ﬂahlﬁgkﬂ ?lg?’agg'ngl g
pac: 2 second bondi ng padoBR@dPhPpNas A Bt BufitsBBEas for 15
recei ving an externaf fmbgaansmOpbamngsaJmlrycomhemg& fo saitlcgrmitier of paitkr
supply voltage conductor gy 3Rkistdr ¥ gt #¢ Rbelvihg said bias voltage, and a
source connected to said first end of said negative power
10 ' supply voltage conductor;

a sixth transistor having a collector connected to said first end of
said positive power supply voltage conductor, a base
connected to said collector of said second transistor, and an
emitter for providing said second output signal; and

15 a seventh transistor having a drain connected to said emitter of said
sixth transistor, a gate for receiving said bias voltage, and a
source connected to said negative power supply voltage
condutor; and

a bias voltage generator coupled to said first end of each of said

20 positive and negative power supply voltage conductors and

' to said amplifier, for providing said bias voltage to said
amplifier;

wherein said predetermined current is proportional to said bias
voltage.

25

2. The memory of claim 1, further comprising a bandgap reference voltage
generator coupled to said first end of each of said positive and negative
power supply voltage conductors and to said bias voltage generator, for
providing a bandgap reference voltage to said bias voltage generator.

30
3. The memory of claim 1, further comprising:
an input buffer circuit coupled to said first end of each of said
positive and negative power supply voltage conductors for
providing an internal signal at a logic state responsive to a
35 difference between an input signal and a reference voltage;

and
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said first edge having first and second ends and coupled to said second
bondi ng pad; a data output buffer circuit coupled to said positve and
negative 20 power supply voltage conductors in said central portion
of the menory, for providing a data outpy_signal having a logic |evel
determ ned by steering a predeterm ned rrent in response to first and
second input signals; said data output buffer circuit conprising: a first
resistor having a fi eférensé 1altage BBAGHAISr ¢ouriad o BASh dF ¥8iPBositive andPO""
supply vol tage conductors _in said céntral portion of the nmenory and a
second terminal: a secondnPgajig BPW%WHB'yd’q"ﬁ%tCQ"QUMQﬁIWIMﬁé& ed to

sai d positive power suppl ¢emnm'ﬁoﬁ,0mm\ﬂﬂingrgaig.lréfe@‘éﬂaé‘%"égy_t ion of the
menory and a second termnal; 30 a first transistor having a
col l ector connected to said second termnal of said first resistor, a base
for rediviflg salhememory apclainsilgfurtheraothprisingri tter; a second tra35| st or
having a collector c b ds g 22 S Al econ

resi s?or, a base fora%ﬁ?@h%%gﬁggggggﬁgg?lhgﬁg%@ p8:l;|t|\§é‘agfj :ﬂ.at'é{ﬁd an
enmitter connected to sai dP@WEF sepplyyollage conductors imsaidtaentrahportiort of r d

transistor having a col | ef{edmeftdiycfor \yigig?l'gdg&n&g@gfgigﬁgj ﬁ%\?@ﬁ_é)fog%i d

' ' base §or I vin } ]
first and second transist Rval dglerr%ISne by steen%g a p?edetermlned current in
10 response to said first and second output signals; and

a second bias voltage generator coupled to each of said positive
and negative power supply voltage conductors within said
central portion, for providing a second bias voltage to said
data output buffer circuit.

15 _
5. The memory of claim 4, further comprising a third bias voltage generator
coupled to said second end of each of said positive and negative power
supply voltage conductors, for providing a third bias voltage.

20 6. A memory having distributed reference and biasing voltages comprising:

' a plurality of bonding pads located within a central portion along a
first edge of the memory, for conducting positive and negative power
supply voltages;

a first bonding pad of said plurality of bonding pads for receiving an

25 external positive power supply voltage;

a positive power supply voltage conductor substantially parallel to
said first edge having first and second ends and coupled to said first
bonding pad;

a second bonding pad of said plurality of bonding pads for

30 receiving an external negative power supply voltage;

a negative power supply voltage conductor substantially parallel to
said first edge having first and second ends and coupled to said second
bonding pad;

an input buffer circuit coupled to said first end of each of said

35 positive and negative power supply voltage conductors, for providing an
internal signal at a logic state responsive to a difference between an input
-signal and a reference voltage;
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vol tage, and an emitter connected to said negative power supply voltage
conductor in said central portion of the menmory; and a bias voltage
generator coupled to each of said positive and negative power supply _
vol tage conductors within said central_gg tion, for 5 ~ providing said
‘bi as voltage; wherein said predeterm ne urrent is proportional to said

bi as voltage. 12. The nenory of claim 11, further conprising a bandgap

f | t ; ; S s I nd neqgative
pover suppl y vﬁﬁ?é%%' slanal 21 43866 e feaBhite 1 s s ienifeR dh 0RHE
‘bi as vol tage ge# andiarefgrencediakigos; bandgap reference voltage to sai d
bi as vol tage gener at arfirstlBandgei reTBrence \lbitagltafﬂeeﬁg%t?r,fdbru?r%c{togal Hrst N9: 15

[ ' ' [ ' ositive
and nogative poRBH GASPLANY BGETS AdRegaive ONST SRR YORAGA nt ey nal
o o rof er ehos ol t age o o e e ol od 1 o aach
of 'sai d posi ti ve andedues 90fiade bEnGIaR: Satblen T BaAr iR B aseach taeid: o
wi thin said cenppaitivp@ndi negativerpwensupiphyveliagb ceriductorscarvbtd sgiel  14. y A
menory having digiglifih 16FrdcRivifig 8af FRPbEhAGAS Forfd tagsdH In°' N9 1 TSt
-and second power supply conduct®ors di spose ubstantralTy
parallel to a fTQSjIO?‘@GgBrQWdiF%é‘ biagwvpllage to Raid ingubbyifergirauite resi st ance
proport0 onal to a | eagdeonl ktiddapaefbiehes Yoltsge dehbratbr, 2ot l@%ﬁfa‘éi?iaow
supply conductoys .f.or receiving a first powe sug 'y vol'ta g at a first
node and pr ovi d{)ﬁ@ﬁl(vie gg@cﬂﬁgaﬂvg power supp?y voﬁage 8nt¥uctors wﬁhm said central
portion, for providing a second bandgap reference voltage; and
a reference voltage generator, coupled to each of said positive and
negative power supply voltage conductors within said central portion, for
15 receiving said second bandgap reference voltage and in response,

providing said reference voltage.

7. The memory of claim 6, further comprising; _

20 a data output buffer circuit coupled to said positive and negative
power supply voltage conductors in said central portion of the memory, for
providing a data output signal having a logic level determined by steering
a predetermined current in response to first and second input signals; and

a second bias voltage generator coupled to said first end of each of

25 said positive and negative power supply voltage conductors within said
central portion, for providing a second bias voltage to said data output
buffer circuit.

8. The memory of claim 6, wherein said input buffer circuit comprises an
30 emitter-follower input stage coupled to a differential amplifier and a first
and second emitter-follower output stage coupled to said differential
amplifier.

9. The memory of claim 6, wherein said reference voltage generator
35 provides said reference voltage to a base of bipolar transistor in a

differential amplifier substantially at the midpoint of the logic swing of said
internal signal. | .
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power: supply voltage at a second node substantially equal 30

to said first power supply voltage mnus a voltage drop due to said
parasitic resistance; a first bandgap reference voltage generator, coupled
to said first and second power supply cg ductors at said second node, for
recei ving said second power supply voli gé, and for 35

providing a first bandgap reference voltage; a bias voltage generator,

node, for %@22?5*5%5?3@&"0*5&%8{1& REHEF COHPRSherR SEUaA by buBBt Bralif 0 oo «

first and seconed to saidpsecondrend obeachiof saidpasitivenanchnegativeopowetei vi ng

sai d second po"ﬁf({){?}?‘%'tﬂ%dﬁgﬁéﬂﬁorémd providing a bias voltage in response
an

to receiving sal rst gap reference 5 vol t age; and
an anplifier, coupled to said first and second power supply conductors at

sai d sgconf.nodg mémory Raghd didriited refReenst BANDIasing Roltayées, ladsprising:
providing first and asefuorgﬁtyoot*td%ut . Sl an&l fﬂ‘i%'g%& Q‘&Pl O%'cc L@/el éi det.erm ned by
steering a 10 P rﬂ"lﬂj pes Fecentat PP oﬁrﬂﬁﬁgﬁ onal
to said bias vdirshgdge oftheemensarydfdricenduciingpesitiee andtriegative posvet f i r st
bandgap supply voltages;

a first bonding pad of said plurality of bonding pads for receiving an

10 external posifive power supply voltage;

a positive power supply voltage conductor substant'ially parallel to
said first edge having first and second ends and coupled to said first
bonding pad;

a second bonding pad of said plurality of bonding pads for

15 receiving an external negative power supply voltage;

a negative power supply voltage conductor substantially parallel to
said first edge having first and second ends and coupled to said second
bonding pad;

a data output buffer circuit coupled to said positve and negative

20 power supply voltage conductors in said central portion of the memory, for
providing a data output signal having a logic level determined by steering
a predetermined current in response to first and second input signals;

said data output buffer circuit comprising:

a first resistor having a first terminal connected to said positive

25 power supply voltage conductors in said central portion of the memory
and a second terminal;

a second resistor having a first terminal connected to said positive
power supply voltage conductor in said central portion of the memory and
a second terminal;

30 a first transistor having a collector connected to said second
terminal of said first resistor, a base for reciving said first input signal, and
an emitter;

a second transistor having a collector connected to said second
terminal of said second resistor, a base for receiving said second input

35 signal and an emitter connected to said emitter os said first transistor; and

a third transistor having a collector connected to the connected
emitters of said first and second transistors, a base for receiving a bias

, ’!m,j m'y "'"” ""s' ” I!F This is the replacement sheet
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ref erence voltage generator are |located close to said anplifier and receive
substantially the sane power supply 15 vol tages in order
to ensure adequate nose imunity of said one anplifier. 15. The nenory of
claim 14, further conprising: an input_Byffer circuit, coupled to said
first and second power 20 suppl y~Conductors at said second node, for
receiving said second power supply voltage, said input buffer circuit

providing an i &Rl aﬁUGHiﬁbnﬂieracdrﬁ&bfeosf@ééidrr%@&ﬂﬂé ¥> gr%gﬁaga\%fa

bet ween an input s|gnal, and. a reference yoltage; pr erence
vol t age gener at €N phegid gegi,gqalopozgono the "ﬁ"?%Ws ﬁﬂ second power supply

colnfluctors Stfsal d fab('l;dsmthgégénéraﬁﬁldgm&m dadh bss-amq&wlt tn@mdly

vol tage, and for_providin C an ref er Q

ref erence vol ta@%&jyﬁeﬂ% rsu@& E@Q? 8°8§"r"3°ﬁ ‘P’gﬁ §§9§%ﬁp3€‘€?@r fi?‘@'uppl y
conduc®ors at sprotiding saichbias, vdltager eceiving said first power 30

supply vol tage and S@hgre?ﬁ%ﬁbg%%@ség%@ﬁg%ﬂcg ;n/i:gstm%lpb al?;(?ga)qubf sponse,

providing said reference vo pol ogi c
swing of said i¥t@agesi gnal. 16. The nenory of cIa|n115 further
conpri sing: 35 a second bias voltage generator, coupled to

said first, and second S nductors.at said firsf node,
recei vi ng 15 ‘?he memory o{ clalwi) Ighyfurt?\er comprlsslng a n%gap reference voftage

10 generator coupled to said positive and negative power supply voltage
conductors within said central portion and to said bias voltage generator

for providing a bandgap reference voltage to said bias voltage generator.

13. The memory of claim 11, further comprising :

15 an input buffer circuit coupled to said first end of each of said
positive and negative power supply voltage conductors for providing an
internal signal at a logic state responsive to a difference between an input
signal and a reference voltage; and

a reference voltage generator coupled to each of said positive and

20 negative power supply voltage conductors within said central portion, for

providing said reference voltage.

14. A memory having distributed reference and biasing voltages, comprising:
first and second power supply conductors disposed substantially
25 parallel to a first edge of the memory and having a parasitic
resistance proportional to a length of said conductors, said
first and second power supply conductors for receiving a first
power supply voltage at a first node and providing a second
power supply voltage at a second node substantially equal
30 to said first power supply voltage minus a voltage drop due
to said parasitic resistance;

a first bandgap reference voltage generator, coupled to said first
and second power supply conductors at said second node,
for receiving said second power supply voltage, and for

35 providing a first bandgap reference voltage;

a bias voltage generator, coupled to said first and second power

supp|y conductors at said second node, for receiving said
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-25 --said first power supply voltage and receiving said second bandgap
reference voltage, and in response, providing a second bias voltage; and a
data out put buffer circuit, coupled to said first and second power 5

supply conductors at said first node, far receiving said first power supply
vol tage, and a second bias vol tage, and #6r provi di ng a data output signal
having a logic | evel determ ned by steering a predetermined current in

response to first angpRecofithdd'gtieratdt8bdpled o said first and second power
supply conductors at said second node, for receiving said
second power supply voltage, and providing a bias voltage
in response to receiving said first bandgap reference
5 voltage; and .
an amplifier, coupled to said first and second power supply
conductors at said second node, for receiving said second
power supply voltage, and providing first and second output
signals having logic levels determined by steering a
10 predetermined current that is proportional to said bias
voltage;
wherein said bias voltage generator and said first bandgap
reference voltage generator are located close to said
amplifier and receive substantially the same power supply
15 voltages in order to ensure adequate nose immunity of said
one amplifier.

15. The memory of claim 14, further comprising:
an input buffer circuit, coupled to said first and second power
20 supply conductors at said second node, for receiving said second power
supply voltage, said input buffer circuit providing an internal signal at a
logic state responsive to a difference between an input signal and a
reference voltage;
a second bandgap reference voltage generator, coupled to said
25 first and second power supply conductors at said first node for receiving
said first power supply voltage, and for providing a second bandgap
reference voltage; and '
a reference voltage generator, coupled to said first and second
power supply conductors at said first node, for receiving said first power
30 supply voltage and said second bandgap reference voltage, and in
response, providing said reference voltage substantially at a midpoint of a
logic swing of said input signal.

16. The memory of claim 15, further comprising:
35 a second bias voltage generator, coupled to said first and second
power supply conductors at said first node, for receiving

I e e oo
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-25-

said first power supply voltage and ret:eii/ing said second bandgap
reference voltage, and in response, providing a second bias
voltage; and

a data output buffer circuit, coupled to said first and second power

5 supply conductors at said first node, for receiving said first
power supply voltage, and a second bias voltage, and for
providing a data output signal having a logic level
determined by steering a predetermined current in response
to first and second input signals.
10

A
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