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Operational Transconductance

Amplifiers (OTA’s)

Gatable-Gain Blocks

Fealures:

Slew rate {unity gain, compensated): 50 V/us
Adjustable power consumption: 10uW to 30 mW
Flexible supply voltage range: =*2 Vito =15V
Fully adjustable gain: 0 to gmmRy limit

Tight gm spread: (CA3080 (2:1), CA30804 (1.6:1)
Extended g linearity: 3 decades

Applications:

m Sample and hold
» Muitiplex

m Volfage follower
m Multiptier

w Comparator

The CA3080 and CA30B0OA types are Gatable-Gain Blocks
which utilize the unigue operational-transconductance-
ampiifier (OTA} concept described in Application Note ICAN-
6668, “Applications of the CA3080 and CA3080A High-
Performance Operational Transconductance Amplifiers”.

The CA3080 and CA3080A types have differential input and a
single-ended, push-pull, class A output. In addition, these
types have an amplifier bias input which may be used either for
gating or for linear gain control. These types also have a high
output impedance and their transconductance (gm) is directly
propartional to the amptlifier bias current ({ARC)-

The CA3080 and CA3080A types are notable for their
excellent slew rate (50 V/us), which makes them especially
usefut for multiplex and fast unity-galn voltage followers.
These types are especially applicable for mulfiplex applica-
tions because power is consumed only when the devices are in
the “ON" channel state.

The CAJ30BOA is rated for operation over the full military-
temperature range (-85 to +1259C) and its characteristics are
specifically controlied for applications such as sample-hoid,
gain-control, multiplex, etc. QOperational transconductance
amplifiers are also useful in programmable power-swilch
applications, e.g., as described in Application Note ICAN-
8048, “Some Applications of a Programmable Power Switch/
Amplifier” {CA3094, CA3034A, CA3034B).

These types are supplied in the 8-lead Small Outline package
{CA3080M, CA3080AM), the B-lead TO-S-style package
{CA3080, CA3080A), and in the 8-lead TO-5-style package
with dual-in-fine formed leads (“DIL-CAN", CA3030S,
CA3080AS). Tha CA3080 is also supplied in the 8-lead dual-
in-line plastic (“MiNI-DIP") package (CA3080E, CA3080AE).
and in chip form {CA3080H).
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Figure 1~ Schematic diagram for CA3080 and CA3080.
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CA3080, CA3080A

ELECTRICAL CHARACTERISTICS
For Equipment Design

TEST CONDITIONS CA3080
V=15V, V- =18V CA30BOE
1aBC = 500 HA CA3080S
CHARACTERISTIC o LIMITS UNITS
Ta = 25°C
(unless indicated .
otherwise} Min. | Typ. | Max,
: - 0.4 5
Input Offset Voit v mv

i 2 0 Ta =010 70°C - - 6

Input Offset Current 110 - 0.12 0.6 LA
- 2 5
1 i

Input Bias Current | TA < 0to 709 — = 7 pA
Forward: Transconductance 6700 | 9600 |13000 umho

(large signal) 9m  ITA-01070°C 5400 - | -

RL =0 350 | 500 | 650

Peak Output Current llOI\a'Il AL -0, Ta = 0to 709C | 300 — - HA
Peak Output Voltage:

Positive Viom 12 135 -

Negative VoM -12 | -144] -
Amplifier Supply Current Ia 08 1 1.2 mA
Device Dissipation Po - 24 30 36 mw
Input Offset Voltage Sensitivity:

- + —_— —

Positive AV OV 150 UVIV

Negative OV|Q/AVT - - 150
Common-Mode Rejection Ratio CMRR B0 110 - dB
Common-Mode input-Voitage 1210 {13610 _ y

Range VICR -12 | -146
Input Resistance R 10 26 - k2

CA3080
ELECTRICAL CHARACTERISTICS CA3080E
Typical Values intended Only for Design Guidance CA30805
Input Offser Voliage ViQ iagc = 5 uA 03 my
' ' iagc =500 A 1o
trput Offset Voltage Change  |AVIp| EABC = 5 1A 0.2 mv
Peak Output Current oM 1ARC = DA 5 LA
Peak Qutput Voitage:
Positive vtom 138
t =h uA Vv
Negative VT OM ABC -145
_ lagc =0 VYp=0 0.08 oA
Magnitude of Leakage Current IABC-0.Vip-36V 03
Differential Input Current taBC = 0. VDIFF =8V 0.008 nA
Amplifier Bias Voltage VARC 0.7 AY
Slew Rate:

Maximum [uncompensated) SR 75 Vs

Unity Gain {compensated) 50
Open-Loop Bandwidth BWOL 2 MHz
Input Capacitance Ci =1 MHz 36 pF
Qutput Capacitance Co f=1MHz 5.6 pF
Output Resistance Rp 15 MQ
Input-to-Output Capacitance Cio f=1WHz 0.024 pF
Propagation Delay tPHL1PLH | |ABC=500 pA 45 ns




CA3080, CA3080A

ELECTRICAL CHARACTERISTICS
For Equipment Design

= TEST CO:JDITIONS CAI080A
S8V, Vo =15V CA30B0AE
CHARACTERISTIC ;?g;;;_gm CA3080AS UNITS
{unless indicated LIMITS
otherwise} Min. ! Typ. | Max.
1ABC = 5 uA - 0.3 2
Input Offset Voltage Vig - 0.4 2 mv
Ta =—5510+125°C - - 5
. 1ARC = BO0 uA to
Input Offset Voltage Change |AV|QI IABC = 5 LA - 0.1 3 mv
Input Offset Current lio - 012 0.6 HA
‘ — 2 5
input Bias Current _ b Ta = 55 0+ 1259 - — ) A
Forward Transconductance 7700 | 9600 | 12000 h
{large signal) §m Ta = -55to+ 1259C 4000 - - | #me
laBC = 5 uA R =0 3 5 7
Peak Output Current lom] [RL=0 350 | 500 650 | pA
RL=0Ta=-5510+125°C | 300 - -
Peak Output Voltage: ]
Positive Viom IABC = S uA . 12 138 -
Negative VTom [RL=e -12 1 -145% - v
Positive Viom RL = 12 13.5 - :
Negative VT oM —12 | -144 -
Amplifier Supply Current Ia 08 1 1.2 mA
Device Dissipation PD 24 30 36 mwW
Input Offset Voltage Sensitivity. [
Positi AV /av? - -
ositive 0 150 LIV
Negative AVIQ/AVT - — 150
! =0, Vrp=0 - 0.08 5
Magnitude of Leakage Current I:sg vy V:: TRy — 53 s nA
Differential Input Current tABC=0.VDIFF =4 V - 0.008 5 nA
Common-Mode Rejection Ratic CMRR a0 110 — dB
Common-Mode Input-Voltage v 1210 (136to N v
Range ICR -2 -14.6
Input Resistance Ry 10 26 - k§2
CA308CA
ELECTRICAL CHARACTERISTICS CA30BUAE
Typical Values Intended Only for Design Guidance CA3080AS
Amplifier Bias Voltage VARC 0.71 v
Slew Rate:
Maximum {uncompensated) 75
Unity Gain {compensated) SR 50 Vus
Open-Loop Bandwidth BWo - 2 MH 2
input Capacitance Cy f=1MH2z 3.6 pF
Qutput Capacitance Co f=1MHz 5.6 pF
Output Resistance Ro .15 MO
Input-to-Output Capacitance Cio f=1MHz 0.024 pF
Input Offset Voitage IABC = 100 pA, _
Temperature Drify AVIQ/IAT | Ta = -5510 +1259C 3 uVec
Fropagation Deiay PHLIPLH | lABC=500 wA 45 ns




CA3080, CA3080A

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE (Between VY and V= terminals) . . . . . . . . . . . . . BV
DIFFERENTIAL iINPUT VOLTAGE e e e e v
OC INPUT VOLTAGE . .. O Y AR 0+ B e
INPUT SIGNAL CURRENT . . . .~ e e, 1 mA
AMPLIFIER BIAS CURRENT. .o A 2mA
QUTPUT SHORT-CIRCUIT DURATIONT | . . . . . . . Indefinite
DEVICE DISSIPATION e, 125 mW
TEMPERATURE RANGE:
Operating
CA3080, CA3080E, CA3080S Oto+70°C

CA3080A, CAJOBOAE, CA3080AS
Stograge . . . . . . . . ., . .
LEAD TEMPERATURE {During Soldering}:
At distance 1/16 ¥ 1/32in. {1.59 ¥ 0.79 mm)

—55to + 1256 °C
—65 to + 150 °C

from case for 10smax. . . . . . +265 °C
* Short circuit may be applied 1o ground or to either supply. '
S
148 Ne (D o NG
INY -
\ INPUT g - ® v
nagr (2 — L3uTeLr NON-INV. (3 * b B OUTPUT
W e / INPUT
NCOMN-INV
3 &Y AMPLIFIER
NPT S Y B - AMPLIFIER
W SIS mELT v @ BIAS NPUT
ot
NOTE PIN 4.3 CONNECTES 75 CASE TOP VIEW
TOP WiEW LH TR I $CY-24TT

TO-5 Style Package Plastic Package {E Suffix)

Fig 2 — Functional diagrams.

TYPICAL CHARACTERISTICS CURVES AND TEST CIRCUITS FOR THE CA3080 AND CA3080A
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Fig.3 — Input offset voltage as a function of
amplifier bias current,

Fig.4 — Input offset current as a function of
amplifier bias current.
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CA3080, CA3080A

TYPICAL CHARACTERISTICS CURVES AND TEST CtRCUITS (Cont'd} .. ..
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Fig 13 — Differential input current test cireyit.
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CA3080, CA3080A

TYPICAL CHARACTERISTICS CURVES AND TEST CIRCUITS {Cont'd)
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Fig.21 - Schematic diagram of the CA3080 and CA3080A in a unity-gain voitage follawer
configuration and associated waveform.



CA3080, CA3080A
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erator output, The center trace displays the
1 MHz signal via delayed oscilloscope trigges-
ing of the upper swept output signal.

Fig.22 — Function generator dynamic characteristics waveforms.
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CA3080, CA30804A
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CA3080, CA30804A
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Fig.31 — Large-signal response for circuit shown Fig.32 — Smali-signal response for circuit shown
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Fig. 33 - Propagation delay test circuit and associated waveforms.



