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Dual Variable
Operational Amplifiers .

Featuyres
® Low Initlal Input-Offset Voltage: 500puV Max, (CA3280A)

¢ Low Offset-Voltage Change vs iagc: <500uV Typ. for All
Types..

» Low Offset-Voltage Drift: 5uv/C Max. (CA3280A)

o Excellent Matching of the Two Ampliflers for All
Characteristics

¢ [ntarnal Current-Drlven Linearizing Dlodes Reduce the
External Input Current to an Offset Component

Applications

* Voltage-Controlled Amplifiers
® Voltage-Controiled Osclilators
* Muitipliers

¢ Demodulators

¢ Sample and Hold

® [nstrumentation Amplifiers

* Function Generators

* Trlangle Wave-to-Sine Wave Converters
® Comparators

¢ Audlo Preampliflers

Description )
The CA3280 and CA3280A types cansist of two variable operational

amplifiers that are designed to substantially reduce the initial Input
offset voltage and the offset-voltage variation with:respect to changes:

in programming current. This design results in reduced “AGC thump,”
an objectionable characteristic of many AGC systems. Inter-digitation,
or crasscoupling, of critical portions of the circuit reduces the amplifier
dependence upon thermal and processing variables,

The CA3280. has all the generic characteristics of an operational
voltage amplifier except thet the forward transfer characteristics Is best
described by transcondcutance rather than voltage galn, and the
output is current, not voltage. The magnitude of the output current is
equal to the product of transconductance and the input voltage. This
type of operational transconductance amplifier was first introduced in
1969*, and it has since galned wide acceptance as a gateable, gain-
controlled  building block for instrumentation and audio applications,
such as linearization of transducer outputs, standardization of widely
changing signals for data processing, multiplexing, instrumentation
ampliflers operating from the nanopower range to high current and
highspeed.comparators.

The operating-temperature ranges are -559C to +1259C for the
CA3280A, and 0°C to +709C for the CA3280. The CA3280 and
CA3280A are supplied In the 16 lead dual-in-line plastic package
(E suffix), In the 18 lead dual-in-line frit-seal ¢eramic package
(F suffix), and in chip form (H suffix).

For additional application information on this device and on OTAs in

general, please refer to Application Notes: ICAN-6818, [CAN-6668,
and ICAN-6077.
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*QTA Obscletes Qp Amp," by G.F. Wheatley and H.A, Witllinger, NEC Proceedings, December 1869. " File Number 1 1 74.1

CAUTION: These devices are gensitive to electrostatic discharge. Proper1.C. handling procedures should be followed.
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T-79-40
MAXIMUM RATINGS, Absofute-Maximum Values:
DC SUPPLY VOLTAGE (BETWEEN V+ AND V- TERMINALS) ................................... Cresacatnciranns 36V
DIFFERENTIAL INPUT VOLTAGE ....vivitiieiiieernniennnnas et e v aise et e e et et bata e eterrane 5V

DG INPUT VOLTAGE RANGE ...iiiuusiiitiniiesiienisinsereaasretrenisetoaniocerensnnnssns .. VHto V-
INPUT SIGNAL CURRENT AT 1o =0 ..v0uvinnniiiniiransis N 100 pA
AMPLIFIER-BIAS CURRENT 411t tsteeruinttnitsiisinensinsatsereaeaseeesereeressnensesnnnssssasnssnessnse 10 mA

OUTPUT SHORT GIRCUIT DURATION* .. 1ttt [ e e .. Indefinite
LINEARIZING DIODE BIAS CURRENT, 1D 4\t eutiiineeistuetuensarecereasesnensiesesssenseneenceeassnsenaens 5mA
PEAK INPUT CURRENT WITH LINEARIZING DIODE ..itiiiiiiiiriiiiitiittiiiaereneaeteantatnrencnnronns - - 1Y
POWER DISSIPATION, Pp:
Either Amplifier .......... DR R T R T 600 mW
Total Package [N bt e e e ettt e e et e e e et e et rareras 750 mw
ABOVE B5° G it iiiiiiiiri e [N e aiee i, Derate Ilnearly at 6,67 mW/° C
AMBIENT TEMPERATURE RANGE TA-
Operating:
CA3280 ...... s e e i a e e et e et et b e s e et e e e e e e e e en e arare e nenans 0to+70° C
CA3280A Criesaanaares et et te e a s eat e e et et e e ... -65to +125° C
o e L= T o - P -65to +150° C
LEAD TEMPERATURE (DURING SOLDERING)
At distance 1/16 £1/32 in. (1.59:20.79 mm)
from case for 10sec. max ............ b e e be it s et e e et e et et ae et e e te e e e n et resrnans +265° C

*Short circuit may be applied to ground or to either supply. -
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ELECTRICAL CHARACTERISTICS at Tp = 25°C, Vt = 15 V (Unless Otherwise Stated)
For Equipment Design
LIMITS
CHARAC- TEST.CONDITIONS CA3280 CA3280A UNITS
TERISTIC Min. | Typ. | Max.|Min. | Typ. |Max.
lage=1 mA - - 31 - - -0.5
|ABC=1008A - 07] 3| - | o2s] o5
Input Offset Voit- | | ogo=10uA - - 3| - - 0.5 ] mVv
age, Vo -
.-II-AB_C 1mAto 10uA _ 08 al - o8l 15
A=full temp. range
= - 5 —
Input Offset Volt- lagc=1uAto TmA 0 1 0.5 1] mv
age Change, {ABc=100uA _ 5| _ _ 3 5
[Avigl T a=full temp. range e
Amplifier Bias
- = — 12| - — 2| -
Voltage, Vage tAgc=100uA 2 1.2 v
Peak Qutput
Voltage:
R + _ _
Positive VOM | ABG=5001A 12 13.7 125 13.7
Negative VOM— 12 |-143| - |-13.3|-14.3] —
\
Positive VOM* ||, po=5uA 12 | 139] - 125] 139 -
Negative VOM-— 12 |-145| — |-13.5|-14.5| -
Common-Mode
Input Voltage Iagc=100uA 133 — 13| —13| - 13| v
Range, VICR
Noise Voltage, eN: nv/
10 Hz - 20| ~ — 20| — JHz
nv/
1 kHz | ABC=B00uA - 8l — - 8] — Sz
nv/
10kHz - 7| - - 7 - JHz
Tnput Offset
Current, l|g | Agc=5001A - 03] 0.7{ — 03] 07] upA
l =500uA - 1.8 5] — 1.8 5
Input Bias ABC™Y H
" Current, 1) ! ABC=900UA - 3 8l - 3 8] uA
Ta=full temp. range
Peak Output
Current:
Source IOM* IABC=5001A 350 ] 410} 650] 350 | 410]| 650
Sink 1OM— —350 | ~410 |—650 | —350 | —-410 |-650
Source lOM* | ABG=5UA 3| 44 7 31 41 7] ua
Sink  1OM-— =31 41| -7 3| 41| -7
Sink and IABC=500#A
Source, l'gm:' Ta=full temp. range 350| 450 550| 350 450{ 550
Linearization
Diodes:
Dynamic Ip = 100pA - | 700{- |- 700 - | @
Impedance
Offset Current | !D =100KA - - 1- V- jua
Ip=10nA - 0.5 11 - 0.5 1

3-169

OPERATIONAL

AMPLIFIERS



4OE D BN 4302271 003181k 9 EEHAS

HARRIS SEMICOND SECTOR

.

CA3280A, CA3280

T-79-40
ELECTRICAL CHARACTERISTICS (Cont'd)
. , LIMITS
CHARAC- TEST CONDITIONS CA3280 CA3280A  [uniTs
TERISTIC Min.. fyp. Max.| Min. | Typ. Max.
Diode Netwark L
Supply Current 1ABC=100uA 250 400 | 800 | 250 400 | 800 | uA
Amplifier Supply |
Current S
(Per amplifier) | "ABC=5001A - 2 | 24])- 2| 24| ma
Amplifier Output
Leakage IABC=0, Vo=0V. - |0.015 01}~ 0.015 0.1 nA
Current, lg I = — - -
ABC=0, V=30V |- 0.15 1] - 0.15 1
Common-Mode
Rejection 1Agc=100uA 80 100 | - 94 100 | — | dB
Ratio, CMRR )
Power-Supply
Rejection lABG=100pA 86 105 - 94 105 - dB
Ratjo, PSRR )
Open-Loop TaBc=100uA,
Voltage L= 94.1 100 | — 94 100 | — |dB
Gain, Agp V=20 Vp-p 50K 100K| - | sok| 100k[ — [wviv
Forward
Transconductance: -
Large Signal, Gm| 15gc=60uA - 0.8 1.2 ] - 0.8 1.2 | mmho|
Small Signal, gm | Iagc=1mA - 16 22 | - 16 22
[nput Resistance,R; | lagc=10nA 0.5 - - 0.5 - - M.
Channel Separation. | f=1 kHz — 94 — — 94 — dB
Open-Loop Total | f=1 kHz, lagc=
Harmonic- 1.6mA, _ 04 | - | - 04 | - 1%
Distortion Ry =16k, Vo= ’ ’
. . 20 Vp-p
. laBc=1mA, _ _ _ _
BaﬁdWldth A, =100R 9 9 MHz
Slew Rate, SR:.
Open Loop lagc=tmA - 126 | - | — 126 | - | Vs
Capacitance:
Input, C; IABC=1004A - 45 | - | - 45 | - oF
Output, Cg - 7.5 - - 7.5 -
-Output. Resistance, _
P Ro IaBC=100uA - 63 | - |- 683 | — | mo

Figs. 2 and 3 show the equivalent circuits for the current
source and linearization diodes in the CA3280. The current
through the linearization network is approximately equal to
the programming current. There are several advantages to
driving these diodes with a current source. First, only the
offset current from the biasing network flows through the
Input resistor. Second, another input is provided to extend

.the gain control dynamic range. And third, the input is truly
differential and can accept signals within the common-
mode range of the CA3280.

The structure of the variable operational amplifier elimi-
nates.the need for matched resistor networks in differential
to single-ended converters, as shown in Fig. 4. A matched
resistor network requires ratio matching of 0.01% or trim-
ming for 80 dB of common-mode rejection. The CA3280,
with its excellent common-made rejection ratio, is capable
of converting a small (25 mV) differential input signal to a
single-ended output without the need for a matched resis-
tor network,
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Fig. 5 shows the CA3280 in a typical gain-control applica-
tion. The input-signal.range as a function of distortion at
various levels of linearization diode current is shown in Fig.
6 This curve shows only the AGC capability of the diode
network, but gain control can also be performed with the
amplifier blas current (lagc). With no diode bias current, the
galn is merely gmRy.. For example, with an lasc of 1 mA, the
gm Is approximately 16 mmhos. With the CA3280 operating
into a 5 kQ resistor, the gain I 80.

vt 14 *SMALL SIGNAL DIODE
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Fig. 2 — VOA showing linearization diodes and
current drive.
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Fig. 6 — Amplifier gain as a function of frequency.

CA3280A, CA3280

T=79-40

The need for external buffers can be eliminated by the use
of low-value load resistors, but the resulting increase in the
required amplifier bias current reduces the input impe-
dance of the CA3280. The linearization diode impedance
also decreases as the diode bias current increases, which
further loads the input. The diodes, in addition to acting as
a linearization network, also operate as an additional atte-
nuation system to accommodate input signals in the volt
range: when they are applied through appropriate input
resistors.

vharisy
OUTPUT:
21 V.
14 mv_AGC
FEEDTHRU
400 pV
NOISE@
MAX. GAIN

YOLTAGE
CONTROL

Fig. § — Typical gain control circuit.
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Fig. 7 — Two-ch ! linear multipl
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Fig. 8 — CA3280 used in conjunction with a CA3160
to pravide a function generator with a
tunable range of from 2 Hz to 1 MHz.

Fig. 9 shows a triangle wave-to-sine wave converter using
the CA3280. Two 100K resistors are connected between
the differential amplifier emitters and V+ to reduce the cur-

O mY p-p
~

Fig. 9 —

sovd

ov .
TEST
POINT

Fig. 10— Leakage current test circuit.
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sions. THD is approximately 0.37% for this circuit.

~y
39ka
Triangle wave-to-sine wave converter.
v+
INPUT 0l uF
= leH+ ) (_j?_
172 OUTPUT
ke CA3280 !
i5H- 3 !
= ok
4 30ka
OluF
Tow bu | =

Fig. 11 ~ Channal separatian test circuit.
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Igpe*650 A

Ip=200uA
VERT =200 xA/DIV

HOR =t v/DIV

a) With diode programming terminal active

Iape 650 uA
Ip=0
VERT =200 xA/DIV
HOR =25 mv/0Iv

b] With diade programming terminal cut-off
Fig. 12 — CA3280 transfer characteristics.
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Fig. 14 — Input offset current as a function of
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Fig. 21 — Peak output current as a function of
amplifier bias current.
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Fig. 25 — Input bias current as a function of amplifier
bias current.
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Dimensions and pad layout for CA3280H.
The photographs and dimensions represent a chip i o N N
when It is part of the wafer. When the wafer is cut D, in par are in ters and are
intg chips, the cleavage angles are 57 instead of derived from the basic inch dimensions as indicated.
90" with respect to the face of the chip. Therefore, Grid graduations are in mils 110~ inch).

theisolated chip isactually 7 mils {0.17 mm) larger
in both dimensions,
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