Operational Amplifiers

CA3240A, CA3240

Dual BiMOS Operational Amplifiers

With MOSFET Input, Bipolar Output

Features:

® Dual version of CA3140

8 /nternally compensated

B MOSFET input stage
(a) Very high input impedance (Zi) - 1.5 TQ typ.
(b) Very low input current (1) - 10 pA typ. at £15 V

(c) Wide common-mode input-voltage range (Vicr) - can be

swung 0.5 volt below negative supply-voltage rail

8 Directly replaces industry types 747 and 1458 in most applications

The RCA-CA3240A and CA3240 are dual versions of the
popular CA3140-series integrated circuit operational am-
plifiers. They combine the advantages of MOS and bipolar
transistors on the same monolithic chip. The gate-
protected MOS/FET (PMOS) input transistors provide high
input impedance and a wide common-mode input voltage
range (typically to 0.5 V below the negative supply rail). The
bipolar output transistors allow a wide output voltage swing
and provide a high output current capability.

The CA3240A and CA3240 are supplied in the 8-lead dual-
in-line plastic package (Mini-DIP, E suffix), and in the 14-
lead dual-in-line plastic package (E1 suffix). They are pin-
compatible with the industry standard 747 and 1458
operational amplifiers in similar packages. The CA3240A
and CA3240 have an operating-temperature range of -40 to
+85° C. The offset null feature is available only when these
types are supplied in the 14-lead dual-in-line plastic pack-
age (E1 suffix). The CA3240 is also available in chip form (H
suffix).

Applications:

m Ground-referenced single-supply
amplifiers in automobile and portable
instrumentation

® Sample and hold amplifiers

a Long-duration timers/multivibrators
(microseconds - minutes - hours)

®m Photocurrent instrumentation

m Active filters

W Intrusion alarm systems

m Comparators

m Instrumentation amplifiers

=& Function generators

& Power supplies

BIAS CIRCUIT

CURRENT SOURCES
AND REGULATOR

* ONLY AVAILABLE WITH
14-LEAD DIP (EI SUFFIX}

OFFSET
NULL %

92CS-30013

Fig. 1 — Block diagram of one-half CA3240 series.
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MAXIMUM RATINGS, Abso/ute-Maximum Values:

DC SUPPLY VOLTAGE
(BETWEEN V* AND V™ TERMINALS}
OPERATING VOLTAGE RANGE

DIFFERENTIAL-MODE INPUT VOLTAGE
COMMON-MODE DC INPUT VOLTAGE
INPUT-TERMINAL CURRENT
DEVICE DISSIPATION:

UP TO 55°C

ABOVESBS°C . . .
TEMPERATURE RANGE:

OPERATING

STORAGE
OUTPUT SHORT-CIRCUIT DURATION®

LEAD TEMPERATURE (DURING SOLDERING}:
AT DISTANCE 1/16 £1/32 INCH (159 £ 0.79 MM)

FROM CASE FOR 10 SECONDS MAX.

36V

41036V

or2to ¥18 v
... .. d8YVY
(vt +8 Vito (V™ —05 V)
1 mA

[ 630 mw
Derata linearly .67 mW/°C

—~40 to +85°C

. —65 to +150°C
UNLIMITED

. +285°C

b Short circuit may be applied to ground or to either supply. Temperatures and/or supply voltages must

be limited to keep dissipation within maximum rating.

INVERT ING
INPUT

+

NON-INVERTING
INPUT

OFFSET NULL
ALL RESISTANCE VALUES ARE IN OHMS.
¥ ONLY AVAILABLE WITH 14-LEAD DIP (El SUFFIX)

92¢L-30014

Fig. 2 — Schematic diagram of one-half CA3240 series.

Circuit Description

The schematic diagram of one amplifier
section of the CA3240 is shown in Fig. 2. It

consists of a differential amplifier stage using

PMOS transistors Q9 and Q10 with gate-to-
source protection against static discharge
damage provided by zener diodes D3, ‘D4,
and D5. Constant current bias is applied to
the differential amplifier from transistors Q2

and Q5 connected as a constant-current
source. This assures a high common-mode
rejection ratio. The output of the differential
amplitier is coupled to the base of gain stage

transistor Q13 by means of an n-p-n current

mirror that supplies the required differential-
to-single-ended conversion. Provision for off-
set nuil for types in the 14-lead plastic
package (E1 suffix) is provided through the
use of this current mirror.




The gain stage transistor Q13 has a high-
impedance active load {Q3 and Q4) to pro-
vide maximum open-loop gain. The collector
of Q13 directly drives the base of the com-
pound emitter-follower output stage. Pull-
down for the output stage is provided by
two independent circuits: {1} constant-
current-connected transistors Q14 and Q165
and {2) dynamic current-sink transistor Q16
and its associated circuitry. The level of pull-
down current is constant at about 1 mA for
Q715 and varies from 0 to 18 mA for Q16
depending on the magnitude of the voltage
between the output terminal and V7. The
dynamic current sink becomes active when-
ever the output terminal is more negative

than V¥ by about 15 V. When this condition
exists, transistors Q21 and Q16 are turned on
causing Q16 to sink current from the output
terminal to V™. This current always flows
when the output is in the linear region, either
from the load resistor or from the emitter of
Q18 if no load resistor is present. The purpose
of this dynamic sink is to permit the output
to go within 0.2 V (Vcg(sat)) of V™” with a
2:k2 load to ground. When the load is
returned to V*, it may be necessary to supple-
ment the 1 mA of current from Q15 in order
to turn on the dynamic current sink (Q186).
This may be accomplished by placing a
resistor (approx. 2 k§1) between the output
and V™,

Operational Amplifiers

CA3240A, CA3240

ELECTRICAL CHARACTERISTICS FOR EQUIPMENT DESIGN
AtV =15 V, VT=15V, Ta= 259C Unless Otherwise Specified

LIMITS
CHARACTERISTIC CA3240A CA3240 UNITS
Min.| Typ. [ Max. | Min.| Typ. [ Max.

Input Offset Voltage, |V|O| - 2 5 - 5 15 mV
Input Offset Current, ||IO| - 0.5 20 — 05 30 pA
Input Current, I - 10 40 — 10 50 pA
L.arge-Signal 20 k | 100 k — [ 20k|100k — VIV
Voltage Gain, AOL.

(See Figs. 4, 19) 86 | 100 — | 86 | 100 - d8
Common-Mode - 32 320 - 32 320 uv/v

Rejection Ratio, CMRR

(See Fig. 9) 70 20 - [ 70 90 - dB
C:’mmto\j'“ﬂ"de -155 -15.5

;apn‘;e' oltage V| =18 0 | 12 =15 0 |1 v

. ICR . .

(See Fig. 16) 125 125
Power-Suppty AV o/AV — 100 150 | — 100 150 uv /v

Rejection Ratio, PSRR

(See Fig. 11) 76 80 — 76 80 — dB
Maximum Qutput

Voltage" vomt|+12 | 13 - |+12| 13 - v

{See Figs. 22, 16) Voum™~ —14 |-14.4 — =14 |-144 —
Maximum Qutput

Voltage, T Vo™ 0.4 | 0.3 — |04 013 — \Y
Supply Current, I+

{See Fig. 7) - | s 12 - | 8 12 mA

For Both Amps.
Total Device

Dissipation, Pp — 240 360 | — 240 360 mWw

SAtVG =26V, 12V, ~14Vand R| -2kl
® AR =2k

T o - -

AtV =5V, V7 = GND, Igjn, = 200 pA.
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TYPICAL ELECTRICAL CHARACTERISTICS

TEST
CONDITIONS TYPICAL VALUES
CHARACTERISTIC Vt=+15v CA3240A | CA3240 | UNITS
V= =15V
Ta =25°C
Typ. Value of
Input Offset Voltage Resistor Between
Adjustment Resistor Terms. 4 and 18 4.7 k2
(E1 Package Only) 3(5) or Between
4 and 14(8) to
Adjust Max,
Vio
Input Resistance Ry 1.5 1.5 1Y)
Input Capacitance o]} 4 4 oF
Output Resistance Ro 60 60 Q
Equwalent. Wideband BW=140 kHz
Input Noise Voltage en Ra=1MQ 48 48 uv
(See Fig. 21) s
Equivalent Input
f=1kHz {Re= 40 4
Noise Voltage en il IS 0 nVA/ Az
(See Fig. 10) f=10kHz21100 Q2 12 12
Short-Circuit Current to
Opposite Supply Source Igy™ 40 40 A
m
Sink lom ™| 11 1"
Gain-Bandwidth
Product fr 45 45 MHz
(See Figs. 5 and 19}
Slew Rate SR
\
(See Fig. 6) S o fus
Transient Response:
Rise Time R =2kQ 0.08 0.08 us
t
Overshoot (See Fig. 20} CL=100 pF 10 10 %
Settling Time 1mv R =2k 45 45
at10v, t C =100 pF us
b 1omv °* 1.4 14
(See Fig. 17) Voltage Follower : :
Crosstalk f=1kHz 120 120 dB
TOP VIEW
»N|>|3¥'(A) szfﬂ) ]
ow-iny D * OUTPUT (A1 (D~ vt
- @] e INPUT 4] g, @ outPuT (B)
& OUTPUT X
N w it O— BL® it o
INPUT(B) (& v+
el ie (D— it v @®— L ® 'N'?:trn(c;.,
oD ALy sees-soo TOP VIEW
an 92CS- 30011
E1 Suffix E Suffix
Pin compatible with the Pin compatible with the
industry-standard 747 industry-standard 1458

Fig. 3 — Functiona! diagrams.
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ELECTRICAL CHARACTERISTICS FOR EQUIPMENT DESIGN

AtV*=15 V,VT™=15V, Ta = —40 to +85°C Unless Otherwise Specified

CA3240A, CA3240

TYPICAL VALUES
CHARACTERISTIC CA3240A CA3240 UNITS
Input Offset Voltage,  |V,g| 3 10 mv
Input Offset Current® |Ho| 32 32 pA

Input Current,® I 640 640 pA
Large-Signal 63 k 63 k VIV

Voltage Gain, Ao L.

{See Figs. 4, 19) 96 96 dB
Common-Mode 32 32 IRAY

Rejection Ratio, CMRR

(See Fig. 9) 90 90 dB
Common-Mode —15 —15

Input-Voltage Range, VicR to to \)

(See Fig. 16) +12.3 +12.3
Power-Supply Rejection AV o/AV 150 150 uv/vV

Ratio, PSRR

(See Fig. 11) 76 76 dB
Maximum Qutput

Voltage " vom®* 124 12.4 v

(See Figs. 16, 22) Vom™ -14.2 -14.2
Supply Current, [

(See Fig. 7) For Both Amps. 8.4 8.4 mA
Total Device Dissipation, Pp 252 252 mwW
Temperature Coefficient

of Input Offset Voltage, AV g/AT 15 15 uv/ec

® - -
.At Vo =26 Vp-p' +12V, 14V and Ry =2kse.
At R =2k,

$arT,-857C

SUPPLY VOLTAGE (V¥ v~) —VOLTS
92C5-300(5

Fig. 4 — Open-loop voltage gain as a function of
supply voltage and temperature.

LOAD RESISTANCE (R, )= 2 k) H 20 ] LOAD RESISTANCE (R,) =2 k@t T
T ]\ T 1 LOAD CAPACITANCE (C) }= 100 pF
.

] z |
I | 10
3 H o
: : ; =
z HH t H o S I
3 AMBIENT TEMPERATURE (Tp) =~ 40°C 2 AMBIENT TEMPERATURE(TAT= ~40°C
Bioofi 1 P g — —A 250
2 T ] 180 e k3 = -3
g, I 5
a =
g o
30 H
] }

:
& 3

3

! !
T T T
T T T T T |
] [3] [[ 20 25 ) 10 20 25

SUPPLY VOLTAGE (V*, V*) — VOLTS

92CS-30016

Fig. 5 — Gain-bandwidth product as a function
of supply voltage and temperature.
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TYPICAL ELECTRICAL CHARACTERISTICS FOR DESIGN GUIDANCE
AtV*=5V, VT =0V, Ty =25°C

TYPICAL VALUES
CHARACTERISTIC CA3240A CA3240 UNITS
Input Offset Voltage, Viol 2 5 mv
Input Offset Current, Mol 0.1 0.1 pA
Input Current, I 2 2 pA
Input Resistance 1 1 T8
Large-Signal Voltage Gain, AgL 100 k 100 k vV
(See Figs. 4, 19) 100 100 dB
Commen-Mode Rejection Ratio, CMRR 32 32 uv/v
90 90 dB
Commaon-Mode Input-Voltage -0.5 -0.5
Range, ViCR v
(See Fig. 22} 2.6 2.6
Power-Supply Rejection Ratio, PSRR 31.6 31.6 UV N
20 920 dB
Maximum Qutput Voltage, VOM+ 3 3 v
(See Figs. 16,22) Vow™ 0.3 0.3
Maximum Qutput Current:
Source, lom 20 20
mA
Sink IOM 1 1
Slew Rate (See Fig. 6) 7 7 Vius
Gain-Bandwidth Product, fr 45 45 MHz
(See Fig. 5)
Supply Current, I+ 4 4 mA
(See Fig. 7}
Device Dissipation, Pp 20 20 mw
A i j e T
H HH 1 1 - u;\" sl t : n
. & s S e
3 S, [ o s T ]
; Noe s e e
: 10} ANBl_’NY El ;E 72d ! I :
g gessifis 8 : :
5] ‘} 10 I 20 25 01 SR e : 1% : 20 o
SUPPLY YOLTAGE (V‘, V7)) - VOLTS SUPPLY VOLTAGE [V*V-)—V 920530018

92€5-30017

Fig. 6 — Sfew rate as a function of supply

voltage and temperature.

Fig. 7 — Quiescent supply current as a
function of supply volftage and
temperature.
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AMBIENT TEMPERATURE (Ta) 25°C 120|SUPPLY VOLTAGE: v*e |5 v,V a-8Yy ‘ ;
> SUPPLY VOLTAGE: V*s=I5 ¥, V- u -85 V| ] AMBIENT TEMPERATURE (Tp) » 28°C
! |
3 \ E
(=]
Z I e
¥ 20 Qe ™
= é \
g | g h
E i8] g
& N
3, ¢ N
= \ w 40|
£ g N
e N
0 20
- N ! N ‘
I H
£ o L 9 I | i
10 K loo k M ™ 10 107 10? 0* 10° 0% 4
FREQUENCY () — Hz
FREQUENCY (f}—Hz
s2¢5-27508 $2¢s-30019
Fig. 8 — Maximum output voltage swing Fig. 9 — Common-mode rejection ratio
as a function of frequency. as a function of frequency.
4[SURPLY VOLTAGE; v¥sI5 v, V=a-18 V] T+ = POWER SUPRLY
: 1 ; SUPPLY VOLTAGE: V*eI8 V; V- u-iS v
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Fig. 10 — Equivalent input noise voltage

as a function of frequency.
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V-e
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-5V
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92¢$- 30022

Fig. 12 — Output sink current as a function

of output voltage.

Fig. 11 — Power supply rejection ratio
as a function of frequency.
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Fig. 13 — Supply current as a function of
output voltage.
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Fig. 14 — Crosstalk as a function of frequency.

0.0t

ol Lo
LOAD {SINKING) CURRENT ~~ mA

92c5-27813

Fig. 15 — Voltage across output transistors
Q15 and Q16 as a function of load current.

0
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SIMULATED
LOAD

zxa BW(-3d8)14.5 MHz
" SR=9 V/ps
1t

0.08 kF 92¢s-30028

TOP TRACE: INFUT
{50 mv/DIV; 200 ns/DIV)

BOTTOM TRACE: OUYPUT
( 50 mv/ DIV ;200 ns/01V)

TOP TRACE :INPUT
(SV/DIV | us/DIV.)

BOTTOM TRACE : QUTPUT
(8 V/DIV., | na/DIV.)

| P Il
(b) LARGE SIGNAL RESPONSE
92C5- 30028

Fig. 20 — Split-supply voltage-follower test
circuit and associated waveforms.
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=] ] H | |
' i T
; i i
10 ; i | | ‘ ‘
BW(-3dB)= 140 kHz 1k oo ° % P YRR, 10
TOTAL NOISE VOLTAGE (REFERRED LOAD (SINKING) CURRENT — ma
TO INPUT) =48 xV TYP 1 szcs-27s13
92CS- 30027 Fig. 22 — Voltage across output transistors
Fig. 21 — Test-circuit amplifier (30-dB gain) Q15and Q16 as a function of

used for wideband noise measurement, load current.
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APPLICATIONS CONSIDERATIONS
Qutput Circuit Considerations

Fig. 22 shows output current-sinking capa-
bilities of the CA3240 at various supply
voltages. Output voltage swing to the nega-
tive supply rail permits this device to operate
both power transistors and thyristors directly
without the need for level-shifting circuitry
usually associated with the 741 series of
operational amplifiers.

Fig. 23 shows some typical configurations.
Note that a series resistor, R, is used in both
cases to limit the drive available to the driven
device. Moreover, it is recommended that a
series diode and shunt diode be used at the
thyristor input to prevent large negative
transient surges that can appear at the gate of
thyristors, from damaging the integrated cir-
cuit.

30 VOLTS
NO LOAD

R
) 4

92C $- 30030

Fig. 23 — Methods of utilizing the V nglsat)
sinking-current capability of the
CA3240 series.

Input Circuit Considerations

As indicated by the typical VICR, this device
will accept inputs as low as 0.5 V below V™.
However, a series current-limiting resistor is
recommended to limit the maximum input
terminal current to less than 1 mA to prevent
damage to the input protection circuitry.

Moreover, some current-limiting resistance
should be provided between the inverting
input and the output when the CA3240 is
used as a unity-gain voltage follower. This
resistance prevents the possibility of ex-
tremely large input-signal transients from
forcing a signal through the input-protection
network and directly driving the internal
constant-current source which could result
in positive feedback via the output terminal.
A 3.9-k§2 resistor is sufficient.

The typical input current is in the otder of
10 pA when the inputs are centered at nomi-
nal device dissipation. As the output supplies

load current, device dissipation will increase,
raising the chip temperature and resulting in
increased input current. Fig. 24 shows typi-
cal input-terminal current versus ambient
temperature for the CA3240.

It is well known that MOS/FET devices can
exhibit slight changes in characteristics {for
example, small changes in input offset volt-
age) due to the application of large differ-
ential input voltages that are sustained over
long periods at elevated temperatures.

Both applied voltage and temperature ac-
celerate these changes. The process is rever-
sible and offset voltage shifts of the opposite
polarity reverse the offset. In typical linear
applications, where the differential voltage is
small and symmetrical, these incremental
changes are of about the same magnitude as
those encountered in an operational amplifier
employing a bipolar transistor input stage.

0 K8|SUPPLY VOLTAGE: V 245V, VoI5 ¥V

;
I

. l

. N
< K + 3
Tt T
LR
S
z
g, ; —
s
Z 100, [ —
g < R —— 3
3 . : ;
5 ;
=S S ] |
g /
E) —~

! i
f T
20 20 40 60 B8O 100 120 14

AMBIENT TEMPERATURE (T} — °C
92C5- 30031

1T
|
N
|

$
Iy
ol
|

Fig. 24 — Input current as a function of
ambient temperature.

Offset-Voltage Nulling

The input-offset voltage of the CA3240AE1
and CA3240E1 can be nulled by connecting
a 10-k{2 potentiometer between Terminals 3
and 14 or 5 and 8 and returning its wiper arm
to Terminal 4, see Fig. 25a. This technique,
however, gives more adjustment range than
required and therefore, a considerable portion
of the potentiometer rotation is not fully
utilized. Typical values of series resistors that
may be placed at either end of the potentio-
meter, see Fig. 26b, to optimize its utilization
range are given in the table “Electrical
Characteristics For Design Guidance” shown
in this bulletin.

An alternate system is shown in Fig. 25c.
This circuit uses only one additional resistor
of approximately the value shown in the
table. For potentiometers, in which the
resistance does not drop to zero ohms at
either end of rotation, a value of resistance
10% iower than the values shown in the table
should be used.
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a. BASIC b. IMPROVED c. SIMPLER
RESOLUTION IMPROVED
RESOLUTION

*SEE CHARACTERISTICS CHART
FOR VALUE R

92CS-30032

Fig. 25 — Three offset-voltage nulling methods.
(CA3240AE1, CA3240E1 only.)

TYPICAL APPLICATIONS

On/Off Touch Switch

The on/off touch switch shown in Fig. 26
uses the CA3240E to sense small currents
flowing between two contact points on a
touch plate consisting of a PC board metal-
lization “‘grid”. When the ‘“‘on’’ plate is
touched, current flows between the two
halves of the grid causing a positive shift in
the output voltage {Term. 7) of the CA3240E.
These positive transitions are fed into the
CA3059, which is used as a latching circuit
and zero-crossing triac driver. When a positive
pulse occurs at Terminal 7 of the CA3240E,

the triac is turned on and held on by the
CA3059 and its associated positive feedback
circuitry (51-k§2 resistor and 36-k§2/42kQ2
voltage divider). When the positive pulse
occurs at Terminal 1 (CA3240E), the triac is
turned off and held off in a similar manner.
Note that power for the CA3240E is supplied
by the CA3059 internal power supply.

The advantage of using the CA3240E in this
circuit is that it can sense the small currents
associated with skin conduction while al-
lowing sufficiently high circuit impedance to
provide protection against electrical shock.

Fig. 26 — On /off touch switch.

10 K (2 W) 120v/220V
+6v —
R * 60Hz/ 50 Hz
51K
36K 40 W
B 12K 120 v
LIGHT
» B B = M2 123008 %
INS14
cA3059
42 KT () G MT|
0
3 COMMON
! 7,
P 2
INSla = =
+6V +
SOURCE =100 uF
L ey
92CM - 30005
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Dual Level Detector {window comparator)

Fig. 27 illustrates a simple dual liquid level
detector using the CA3240E as the sensing
amplifier. This circuit operates on the princi-
ple that most liquids contain enough ions in
solution to sustain a small amount of current
flow between two electrodes submersed in
the liguid. The current, induced by an 0.5-V
potential applied between two halves of a

PC board grid, is converted to a voltage level
by the CA3240E in a circuit similar to that
of the on/off touch switch shown in Fig. 26.
The changes in voltage for both the upper
and lower level sensors are processed by the
CA3140 to activate an LED whenever the
liquid level is above the upper sensor or
below the lower sensor.

LED ON WHEN WATER
QUTSIDE OF LIMITS

92CM-30006

Fig. 27 — Dual level detector.

2NB385
DARLINGTON

10K

Vp=30V I 2000, F
:_E 50V —q

CA3086E
TRANSISTOR
ARRAY

- CHASS!S GROUND

Vo RANGE = 20 mvV— 25V

LOAD REGULATION®
VOLTAGE < C.08 %
CURRENT< D.0% %
OUTPUT HUM AND NOISE » <180, V RMS
(10 MHz BANDWIOTH)
CINE REQULATION=<0.1%/Vg
Ip RANGE=I0mA—1.34

92CL~ 30007

Fig. 28 — Constant-voltage/constant-current powar supply.
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Constant-Voltage/Constant-Current Power Supply 29

The constant-voltage/constant-current power
supply shown in Fig. 28 uses the CA3240E
as a voltage-error and current-sensing ampli-
fier. The CA3240E is ideal for this application
because its input common-mode voltage-range
includes ground, allowing the supply to
adjust from 20 mV to 25 V without requiring
an additional negative input voltage. Also,
the ground reference capability of the CA-
3240E allows it to sense the voltage across

TRANSIENT RESPONSE

CA3240A, CA3240

shows the transient response of the
supply during a 100-mA to 1-A load transi-
tion.

Precision Differential Amplifier

Fig. 30 shows the CA3240E in the classical
precision differential amplifier circuit. The
CA3240E is ideally suited for biomedical
applications because of its extremely high
input impedance. To insure patient safety, an
extremely high electrode series resistance is
required to limit any current that might

TOP TRACE : OUTPUT VOLTAGE
(500 mV/cm AND 5 us/cm)
BOTTOM TRACE : COLLECTOR OF LOAD
SWITCHING TRANSISTOR
LOAD=100mA T0 1A
(5V/cm AND 5 us/cm)

92CS-30034

Fig. 29 — Transient response.

the 1-§2 current-sensing resistor in the nega-
tive output lead of the power supply. The
CA3086 transistor array functions as a refer-
ence for both constant-voltage and constant-
current limiting. The 2N6385 power Darting-
ton is used as the pass element and may be
required to dissipate as much as 40 W. Fig.

TWO COND
SHIELDED
CABLE

result in patient discomfort in the event of a
fault condition. In this case, 10-MQ resistors
have been used to limit the current to less
than 2 uA without affecting the performance
of the circuit. Fig. 31 shows a typical
electrocardiogram waveform obtained with
this circuit.

100 K 1%

2000 pF
+15Vv
O

OUTPUT

FREQUENCY RESPONSE (-3dB) DC TO | MHz
SLEW RATE = [.5V /. sac

COMMON MODE REJ:864dB

GAIN RANGE : 35 dB ~ 8048

92C M- 30008

Fig. 30 — Precision differential amplifier.
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TYPICAL ELECTROCARDIOGRAM WAVEFORM

VERTICAL : |.OmV/ DIV.
(AMPLIFIER GAIN = 100X}
(SCOPE SENSITIVITY = 0.iw/DIV.

HORIZONTAL : > 0.2 SEC/DIV (UNCAL}

92¢S-30033

Fig. 31 — Typical electrocardiogram waveform.

Differential Light Detector

In the circuit shown in Fig. 32, the CA3240E
converts the current from two photo diodes
to voltage, and applies 1 V of reverse bias to
the diodes. The voltages from the CA3240E
outputs are subtracted in the second stage

0.0154F
100 K
+15v
8 T
. \ 22—~ =
\ +15V 2
A3240E
RCA F ) stk
c30809 3
PHOTO
DIODE
13
K
5 +
13K e
(CA3240E

7

{CA3140) so that only the difference is
amplified. In this manner, the circuit can be
used over a wide range of ambient light
conditions without circuit component ad-
justment. Also, when used with a light source,
the circuit will not be sensitive to changes in
light level as the source ages.

QUTPUT
O

RCA
€30803
PHOTO Cisv —1:
DIODE
100 K
i
L)
0.015,F

92CM-30009

Fig. 32 — Differential light detector,
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CA3240H Dimensions and Pad Layout

(®
[ 60 T0 o0&
05— _
100—
*T ®
80—
70—
102 -110
@ (2.591-2.794)
60—
50—
® 40— ®
30—
O, 20—
o— _lf"
0o— \—1—
4-10
l‘*rc 102- 0254} ® ©
79-87 ‘
™ {2.007-2.209) !
NOTE: NOS. IN PADS ARE FOR 14-LEAD DIP 92CM-30038
NOS. OUTSIDE OF CHIP ARE FOR 8- LEAD DIP
The photographs and dimensions represent a chip
when it is part of the wafer. When the wafer is cut Dimensions in parentheses are in millimeters and
into chips, the cleavage angles are 579 instead of are derived from the basic inch dimensions as in-
90° with respect to the face of the chip. Therefore, dicated. Grid graduations are in mils (10_3 inch).

the isolated chip is actually 7 mils (0.17 mm)
larger in both dimensions.
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