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Operating Considerations

Solid state devices are being designed into an increasing
variety of electronic equipment because of their high
standards of reliability and performance. However, it is
essential that equipment designers be mindful of good
engineering practices in the use of these devices to achieve
the desired performance.

This Note summarizes important operating recommen-
dations and precautions which should be followed in the
interest of maintaining the high standards of performance of
solid state devices.

The ratings included in RCA Solid State Devices data
bulletins are based on the Absolute Maximum Rating
System, which is defined by the following Industry Standard
(JEDEC) statement:

Absolute-Maximum Ratings are limiting values of opera-
ting and environmental conditions applicable to any electron
device of a specified type as defined by its published data,
and should not be exceeded under the worst probable
conditions.

The device manufacturer chooses these values to provide
acceptable serviceability of the device, taking no responsi-
bility for equipment variations, environmental variations, and
the effects of changes in operating conditions due to
variations in device characteristics.

The equipment manufacturer should design so that
initially and throughout life no absolute-maximum value for
the intended service is exceeded with any device under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-
ment control adjustment, load variation, signal variation,
:nvironmental conditions, and variations in device charac-
teristics.

It is recommended that equipment manufacturers consult
RCA whenever device applications involve unusual electrical,
mechanical or environmental operating conditions.

GENERAL CONSIDERATIONS

The design flexibility provided by these devices makes
possible their use in a broad range of applications and under
many different operating conditions. When incorporating
these devices in equipment, therefore, designers should
anticipate the rare possibility of device failure and make
certain that no safety hazard would result from such an
occurrence.

The small size of most solid state products provides
obvious advantages to the designers of electronic equipment.
However, it should be recognized that these compact devices
usually provide only relatively small insulation area between
adjacent leads and the metal envelope. When these devices
are used in moist or contaminated atmospheres, therefore,
supplemental protection must be provided to prevent the
development of electrical conductive paths across the
relatively small insulating surfaces.

Devices should not be connected into or disconnected
from circuits with the power on because high transient
itages may cause permanent damage to the devices.

TESTING PRECAUTIONS

In common with many electronic components, solid-state
devices should be operated and tested in circuits which have
reasonable values of current limiting resistance, or other
forms of effective current overload protection. Failure to
observe these precautions can cause excessive internal heating
of the device resulting in destruction and/or possible
shattering of the enclosure.

MOUNTING

Integrated circuits are normally supplied with lead-tin
plated leads to facilitate soldering into circuit boards. In
those relatively few applications requiring welding of the
device leads, rather than soldering, the devices may be
obtained with gold or nickel plated Kovar leads.* It should be
recognized that this type of plating will not provide complete
protection against lead corrosion in the presence of high
humidity and mechanical stress. The aluminum-foil-lined
cardboard “sandwich pack”™ employed for static protection
of the flat-pack also provides some additional protection
against lead corrosion, and it is recommended that the
devices be stored in this package until used.

When integrated circuits are welded onto printed circuit
boards or equipment, the presence of moisture between the
closely spaced terminals can result in conductive paths that
may impair device performance in high-impedance appli-
cations. It is therefore recommended that conformal coatings
or potting be provided as an added measure of protection
against moisture penetration.

In any method of mounting integrated circuits which
involves bending or forming of the device leads, it is
extremely important that the lead be supported and clamped
between the bend and the package seal, and that bending be
done with care to avoid damage to lead plating. In no case
should the radius of the bend be less than the diameter of the
lead, or in the case of rectangular leads, such as those used in
RCA 14-lcad and 16-lead flat-packages, less than the lead
thickness. It is also extremely important that the ends of the
bent leads be straight to assurc proper insertion through the
holes in the printed-circuit board.

A wide variety of solvents is available for degreasing and
flux removal. The usual practice is to submerge components
in a solvent bath for a specified time. However, from a
reliability stand point it is extremely important that the
solvent, together with other chemicals in the solder-cleaning
system (such as flux and solder covers), do not adversely
affect the life of the component. This consideration applies
to all non-hermetic and molded-plastic components.

It is. of course, impractical to evaluate the effect on
long-term device life of all cleaning solvents, which are
wmarketed with numerous additives under a variety of brand
names. These solvents can, however, be classified with
respect to their component parts as either acceptable or
unacceptable. Chlorinated solvents tend to dissolve the outer
package and, therefore, make operation in a humid atmos-
phere unreliable. Gasoline and other hydrocarbons cause the




inner encapsulant to swell and damage the transistor. Alcohol
is an acceptable solvent. Examples of specific, acceptable
alchols are isopropanol, methanol, and special denatured
alcohols, such as SDA1; SDA30, SDA34, and SDA44.

Care must also be used in the selection of fluxes for lead
soldering. Rosin or activated rosinfluxes are recommended,
while organic or acid fluxes are not. Examples of acceptable
fluxes are:

1. Alpha Reliaros No. 320-33

Alpha Reljaros No. 346

Alpha Reliaros No. 711

Alpha Reliafoam No. 807

Alpha Reliafoam No. 809

Alpha Reliafoam No. 811-13

Alpha Reliafoam No. 815-35

Kester No. 44

If the completed assembly is to be encapsulated, the
effect on the molded-plastic transistor must be studied from
both a chemical and a physical standpoint.

e o

MOS FIELD-EFFECT TRANSISTORS

Insulated-Gate Metal Oxide-Semiconductor Field-Effect
Transistors (MOS FETs), like bipolar high-frequency
transistors, are susceptible to gate insulation damage by the
electrus..lic v narge of energy through the devices.
Electrostatic discharges can occur in an MOS FET if a type
with an unprotected gate is picked up and the static charge,
built in the handler’s body capacitance, is discharged through
the device. With proper handling and applications
procedures, however, MOS transistors are currently being
extensively used in production by numerous equipment
manufacturers in military, industrial, and consumer applica-
tions, with virtually no problems of damage due to
electrostatic discharge.

In some MOS FETs, diodes are electrically connected
between each insulated gate and the transistor’s source.
These diodes offer protection against static discharge and
in-circuit transients without the need for external shorting
mechanisms. MOS FETs which do not include gate-
protection diodes can be handled safely if the following basic
precautions are taken:

1. Prior to assembly into a circuit, all leads should be kept
shorted together either by the use of metal shorting
springs attached to the device by the vendor, or by the
insertion into conductive material such as “ECCOSORB*
LD26” or equivalent.

(NOTE: Polystyrene insulating “SNOW” is not suffi-
ciently conductive and should not be used.)

2. When devices are removed by hand from their carriers,

the hand being used should be grounded by any suitable

means, for example, with a metallic wristband.

Tips of soldering irons should be grounded.

4. Devices should never be inserted into or removed from
circuits with power on.

w

*Trade Mark: Emerson and Cumming, Inc.

COS/MOS INTEGRATED CIRCUITS

Handing

All COS/MOS gate inputs have a resistor/diode gate
protection network. All transmission gate inputs and all
outputs have diode protection provided by inherent p-n
junction diodes. These diode networks at input and output
interfaces protect COS/MOS devices from gate-oxide failure
in handling environments where static discharge is not
excessive. In low-temperature, low-humidity environments,
improper handling may result in device damage. See
ICAN-6000, “Handling and Operating Considerations for
MOS Integrated Circuits”, for proper handling procedures.

Operating

Unused Inputs

All unused input leads must be connected to either Vgg
or Vpp. whichever is appropriate for the logic circuit
involved. A floating input on a high-current type, such as the
CD4049 or CD4050, not only can result in faulty logic
operation, but can cause the maximum power dissipation of
200 milliwatts to be exceeded and may result in damage to
the device. Inputs to these types, which are mounted on
printed-circuit boards that may temporarily become
unterminated, should have a pull-up resistor to Vgg or Vpp.
A useful range of values for such resistors is from 10 kilohms
to 1 megohm.

Input Signals
Signals shall not be applied to the inputs while the device
power supply is off unless the input current is limited to a
steady state value of less than 10 milliamperes. Input
currents of less than 10 milliamperes prevent device damage;
however, proper operation may be impaired as a result of
current flow through structural diode junctions.

Qutput Short Circuits

Shorting of outputs to Vgg or Vpp can damage many of
the higher-output-current COS/MOS types, such as the
CD4007, CD4041, CD4049, and CD4050. In general, these
types can all be safely shorted for supplies up to 5 volts, but
will be damaged (depending on type) at higher power-supply
voltages. For cases in which a short-circuit load, such as the
base of a pn-p or an n-p-n bipolar transistor, is directly
driven, the device output characteristics given in the
published data should be consulted to determine the
requirements for a safe operation below 200 milliwatts.

For detailed COS/MOS IC operating and handling
considerations, refer to Application Note ICAN-6000
“Handling and Operating Considerations for MOS Integrated
Circuits”.

SOLID STATE CHIPS

Solid state chips, unlike packaged devices, are non-
hermetic devices, normally fragile and small in physical size,

*Mil-M-38510A, paragraph 3.5.6.1 (a), lead material.




and therefore, require special handling considerations as
follows:

1.

Chips must be stored under proper conditions to insure
that they are not subjected to a moist and/or contam-
inated atmosphere that could alter their electrical,
physical, or mechanical characteristics. After the shipping
container is opened, the chip must be stored under the
following conditions:

A. Storage temperature, 40°C max.

B. Relative humidity, 50% max.

C. Clean, dust-free environment.

The user must exercise proper care when handling chips
to prevent even the slightest physical damage to the chip.

3. During mounting and lead bonding of chips the user must

use proper assembly techniques to obtain proper elec-
trical, thermal, and mechanical performance.

After the chip has been mounted and bonded, any
necessary procedure must be followed by the user to
insure that these non-hermetic chips are not subjected to
moist or contaminated atmosphere which might cause
the development of electrical conductive paths across the
relatively small insulating surfaces. In addition, proper
consideration must be given to the protection of these
devices from other harmful environments which could
conceivably adversely affect their proper performance.




Terms and Symbols

A

AnF

ADIFE
ACC

AFC
AFT
AGC
AMR
AoL
Ay

bys

CMMR

0ss

2]
3T

closed-loop voltage gain

audio amplifier gain
differential voltage gain
automatic chroma control
automatic frequency control
automatic fine tuning
automatic gain control

am rejection

open-loop voltage gain
amplifier voltage gain
small-signal, common-source,
forward transfer susceptance
(imaginary part of corresponding
admittance; see st)
small-signal, common-source,
input susceptance (imaginary
part of corresponding admittance;
see Vi)

small-signal, common-source,
output susceptance (imaginary
part of corresponding admittance,
see y o)

small-signal, common-source,
reverse transfer susceptance
(imaginary part of corresponding
admittance, see )
bandwidth (unity gain)
open-loop bandwidth

address capacitance
base-to-substrate capacitance
collector-to-base capacitance
chip-enable capacitance
chip-select capacitance

data input capacitance

data output capacitance
emitter-to-base capacitance
external capacitance

feedback capacitance

input capacitance

small-signal output capacitance
small-signal input capacitance
small-signal, common-source
short-circuit input capacitance
input-to-output capacitance;
data in/out capacitance
common-mode rejection ratio
output capacitance
feedthrough capacitance
small-signal, common-source
short-circuit output capacitance
charge-pump capacitance
small-signal, common-source
short-circuit, reverse transfer
capacitance

read/write input capacitance
input sensitivity

t/F noise voltage
low-frequency noise voltage;
equivalent short-circuit input
noise voltage (uV V" Hz)
wideband noise voltage
referenced to input

channel separation

broadband output noise voltage
clock input frequency
maximum operating frequency
charge-pump input-pulse fre-
quency

unity-gain crossover frequency;
gain-bandwidth product
input-pulse frequency

power gain .

forward transconductance

(large-signal)

IG2ssF

IGssr

lG1ssR

lG2ssr

static forward-current transfer
ratio (beta)

small-signal forward-current
transfer ratio

dc supply current

dc supply current

amplifier supply current
amplifier bias current

AGC source current

base current

collector current

collector cutoff current
collector cutoff current
output leakage current
chip-select input current - high
level

chip-select input current - low
level '

drain current

dc on-state drain current

dark current

diode forward current

output drive current,
n-channel (sink); the output
drive current flowing into the
output terminal at a specified
output voltage level.

output drive current, p-channel
(source); the output drive
current flowing out of the out-
put terminal at a specified out-
put voltage level.

supply current for drain supply
voltage (VDD)

zero-gate (bias) drain current
(dual-gate types)

zero-gate (bias) drain current
(single-gate types)

forward current

channel (input) gate lead
current

channel (input) gate reverse
current

gate terminal current (single-
gate types)

gate-No.1 terminal current
dual-gate types

gate-No. 2 terminal current
dual-gate types

gate-to-source forward leakage
current, all other terminals
shorted to source (dual-gate
types).

gate-No.1 source forward leakage
current, all other terminals
shorted to source (dual-gate
types).

gate-No. 2-to-source forward
leakage current, all other
terminals shorted to source
(dual-gate types).
gate-to-source reverse leakage
current, all other terminals
shorted to source (single-gate
types).

gate-No. 1-to-source reverse
leakage current, all other
terminals shorted to source
(dual-gate types).
gate-No.2-to-source reverse
leakage current, all other
terminals shorted to source
(dual-gate types).

lgT

g
hisc
"H

e

o

ILim
'MTR

In

'N

o
10(DIFF)

oo
oL

lom
lioml

NF
Po

Pp
PsrRR
Tds(off)

"ds(on)

Ras
Ro
Ro
"o
Toss

gate trigger current; gate
terminal current

input current

input bias current

internal bias current

input leakage current, high
level; the current flowing into
an input when the input is set
at the high logic state.

input leakage current, low level;
the current flowing into an
input when the input is set at
the low logic state.

input offset current

average temperature coefficient
of input offset current
temperature coefficient of input
offset current (drift)
short-circuit limiting current
current-mirror transfer ratio
I/F noise current

equivalent open-circuit noise
current (pA/ vV Hz)

output current

differential output current
(sink)

output offset current

output leakage current, low
level; the current flowing out
of a three-state device when the
device is the off state and the
output is forced to a low level.
peak output current
magnitude of peak output
current

maximum output current
(source)

maximum output current
(sink)

photo current

peak-to-peak output current
total quiescent current
charge-pump input current
dc reverse (leakage) current
supply current for reference
supply voltage

strobe load current

strobe reverse current

supply current for source
voltage (Vgg)

supply current for supply
voltage

threshold current

total supply current
normalized factor (ky = k/k,)

maximum available power gain
maximum useable power gain
(unneutralized)

noise factor

power output

device dissipation

power supply rejection ratio
small-signal drain-to-source
off-state resistance

static drain-to-source on-state
resistance

gate leakage-current resistance
output resistance
low-frequency output resis*
small-signal output resis*
small-signal, short-cir
common-source 0°
resistance




Terms and Symbols (cont’d)

RQOFF
R

i
Tiss

R

Ron

“Ron

t4

'boA
boH
'DH-tIDIH

tps - tp1s

Diw
pR
i
tf¢
YeE:
YeL,
ty

THD
toff
on
ppH
tpHL
tPLH

tpHz

tpzH

oLz

data output off resistance
differential input resistance
small-signal input resistance
small-signal, short-circuit,
common-source input resistance
low-frequency input resistance
ON resistance; the ON-state
resistance of an analog switch
at specified input and load
conditions.

AON resistance; the difference
in ON-state resistance between
any 2 analog switches at speci-
fied input and load conditions,
signal-to-noise ratio

slew rate

ambient temperature

access time from address
access time from chip select
address hold time

output active from MRD
address setup time
chip-enable active time
chip-enable non-active time
address time from chip
enable

chip-select setup time
chip-select valid time

delay time

data-out active time

data-out hold time

data-in hold time, data hold
time

data-in setup time, data
setup time

data width effective time
differential recovery time

fall time

input-pulse rise time

chip select input fall time
clock fall time

data hold time; data-to-clock
hold time; clock-to-write
enable hold time

total harmonic distortion
turn-off time

turn-on time

previous data hold time
propagation delay time
(high-to-low-level)
propagation delay time
(low-to-high-level)

3-state propagation delay
(output high-to-high
impedance)

3-state propagation delay
(high impedance-to-ouput
high)

3-state propagation delay
(output low-to-high
impedance)

3-state propagation delay
(high impedance-to-output
low)

rise time

read access time

read cycle time

chip-slect input rise time
clock rise time

Re
RDH
tRpw
RFC
RER
trr
tRwc

s
sTG
TTHL

TLH
tyy
twe
"WRH

YWRw
wrs

VBE(sat)
V(BR)CBO

V(BRICES

- ViBR)DI

V(BRIR
V(BRIEBO

V(BR)GSSF

V(BR)G1SSF

V(BR)G2SSF

V(BRIGSSR

V(BR)G2SSR

VeBo
Vee

VecEL

VCEH

\ele]

Vceo
VCEO(sus)

Vcio
Vep

VesL
VesH

input-pulse rise time

read hold time

read width effective time
refresh cycle time

refresh period time

reverse recovery time
read/modify/write cycle
time

setup time

storage time

transition time (high-to-low
level)

transition time (low-to-high
level)

pulse width

write cycle time

write hold time

write width time

write setup time

write pulse width

DC positive supply voltage
DC negative supply voltage
amplifier bias voltage
substrate voltage
base-to-emitter voltage
base-to-emitter saturation
voltage

collector-to-base breakdown
voltage

collector-to-emitter break-
down voltage

dc breakdown voltage be-
tween diode and substrate
dc reverse breakdown voltage
emitter-to-base breakdown
voltage

dc gate-to-source forward
breakdown voltage, all other
terminals shorted to source
(single-gate types)

dc gate-No.1-to-source
forward breakdown voltage,
all other terminals shorted to
source (dual-gate types)

dc gate No.2-to-source forward
breakdown voltage, all other
terminals shorted to source
(dual-gate types)

dc gate-to-source reverse
breakdown voltage, all
other terminals shorted to
source (single-gate types)

dc gate-No.2-to-source
reverse breakdown voltage,
all other terminals shorted
to source (dual-gate types)
collector-to-base voltage
drain supply voltage

used as a second positive
supply voltage. It is <VDD
and referenced to Vgg
chip-enable input voltage,
low level

chip-enable input voltage,
high level

voltage controlled oscillator
collector-to-emitter voltage
collector-to-emitter
sustaining voltage
collector-to-substrate voltage
charge pump voltage
chip-select voltage, low level
chip-select voltage, high level

VGH
VaL

VGs
Vgg(TH)

Vgg(Off)

VaGis

VG15(0ff)

VaGas

M

Vi(Lim)
ICR

ViL

ViH

Vio

IVIOl

AV| O/AT

AVIO/AT
AV favt
AVI O/AV_

V10

Vi(Lim)
anee
VN
VNL

drain supply voltage (the most
positive supply voltage;
always referenced to ground)
drain-to-gate voltage (single-
gate types)
drain-to-gate-No.1 voltage
(dual-gate types)
drain-to-gate-No.2 voltage
(single-gate types)
diode-to-substrate voltage
diode reverse voltage
drain-to-source voltage
source voltage (the most
negative supply voltage in a
3-supply voltage system)

dc forward voltage
temperature coefficient of
forward voltage drop
channel gate input volitage,
high level

channel gate input voltage,
low level

gate-to-source voltage
gate-to-source threshold
voltage

gate-to-source cutoff voltage
(single-gate types)

gate-No.1-to-source voltage
(dual-gate type)
gate-No.1-to-source cutoff
voltage (dual-gate types)
gate-No.2-to-source voltage
(dual-gate types)
gate-No.2-to-source cutoff
voltage (dual-gate types)
input voltage

input limiting voltage
common-mode input voltage
range

input-voltage, low level
input-voltage, high level
input offset voltage
magnitude of input offset
voltage

temperature coefficient of
magnitude of input offset
voltage

temperature coefficient of
input offset voltage drift
positive input-offset-voltage
sensitivity

negative input-offset-voltage
sensitivity

average temperature
coefficient of input-offset
voltage

input limiting voltage (knee)
protective diode knee
voltage (protected gate types)
output noise voltage

noise voltage, inputs low;
the low-level dc input noise
voltage. It is specified for
the full range of voltage
above VSS for which the
output logic does not change
state.

noise voltage, inputs high;
the high level dc input noise
voltage. It is specified for
the full range of voltage
below VDD for which the
output logic level does not
change state.




Terms and Symbols (cont’d)

VM

VNML

Voo

VoL(MAX)

VNMH

Voo
VoH (MIN)

Vo
avglav*
Vo(rms)

Vg

noise margin; the noise voltage
that may be added between any

output and input in a
COS/MOS logic system.
noise margin, inputs low;
the noise voltage that may
be added between any
output and input in the
low-logic state so that the
resulting voltage (VOH min)
will be within the noise
margin specifications.

Voo | VnmH | VoLimax)

VNMH

92C5-27796

noise margin, inputs high;
the noise voltage that may
be added between any
input and output in the
high logic state so that the
resulting output voltage
(VoL max) Will be within
the noise margin speci-
fications shown below

92CS-27795

output voltage

dc supply voltage sensitivity
dc supply voltage sensitivity
open-loop output voltage
swing

output voltage temperature
coefficient

output voltage swing
recovered af voltage

VoL

Voo
VoH

output voltage, low level;

the voltage level at an output
when the input logic
conditions have been set to
establish logic LOW output.
output offset voltage

output voltage, high level;
the voltage level at an output
when the input logic conditions
have been set to establish a
logic HIGH output.
maximum output voltage
maximum output voltage
charge pump voltage

charge pump input voltage,
low level

charge-pump input voltage,
high level

reference voltage

regulated supply voltage
supply voltage rejection

ratio

input threshold voltage

zener voltage

magnitude of small-signal,
common-source, short-
circuit forward transfer
admittance (transadmittance)
small-signal, common-source,
short-circuit, input-admittance
(conductance, real part of
admittance; susceptance,
imaginary part of admittance)
small-signal, common-source,
short-circuit, output
admittance

magnitude of small-signal,
common-source, short-circuit,
reverse transadmittance
phase angle of small-signal,
common-source, short-circuit,
reverse transadmittance

angle of reverse trans-
admittance, common-source
circuit

input impedance

output impedance

zener impedance

phase angle

phase margin

efficiency

open-loop phase lag
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LINEAR INTEGRATED CIRCUITS
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Wideband Large Signal minln
Muitiple Unit MO
AGC Capability 00 u|nfm
Balanced Input ale|wjass(n|n| a(ais(n(a|/nja(w|/u|n n a . s m| ojw|m|n|n|m
- Short-Circuit Protection s|lu|n|n|m [ [ B IR AL L] LI o nf sln|n|jnjn|m
; Internal Frequency Compensation - s m/le|m| m 2 mm
§ Offset Adjustment a|n|a| n|n|s uis|n|n|us alm m u(sjn|m
Y | Negative V|CR near V- slainefeinie LILIL . JLALRLAL
Low Power Supply Current (<1TmA)| | w e [afm|m|m =/m|m -
Ultra-Low 1| IR0 R00 (AL [ ] s/njwin|uim
Very Low Vipo & 110
TYPE DESIGNATION SUFFIX LETTER ( Note 1)
Flat Pack Ceramic
Dual In-Line Ceramic (DIC) D|D|D LA
Hermetic Gold CHIP (DIP) G GlG}G| GIG|G| G| G|G
Dual In-Line Plastic (DIP) E E = [w|EXE” E E1E*| E* EYE]
§T0-55tyle$traightLead L] TIT TMITIIMIT(MT T T | AT{T (T T|T| T|T{TiT|T|T
§ TO-5 Style Dual-In-Line (DIL-CAN) S|S S|S S|S|SS|S|S|[S|S|S|S|S| S[S|S [S|S[S]| s[S|Ss]|s]|s|s
2 [ Frit Seal Dual-In-Line Ceramic .
Beam Lead L
Chip H H H [H H H HH H
Gold Chip GH GH|GH| GH

Note 1: The indicated suffix letter identifies the package for the device type number having a suffix letter;a black square is shown for a type number with

no suffix letter.
® Operational Transconductance Amplifier A Micropower Type * 8-lead DIP (MINI-DIP) package.




LINEAR INTEGRATED CIRCUITS

Operational Amplifiers

General-Purpose Wideband Precision
Muitiple Unit ]
Dual Quad
&) Qiels ggogmgwgmgoghﬁgég « < <
~n[© o| o | = Ol ml el = NN B B 2| 0 SEEEEE
el vl |D|S o ol ololo o]ojo|o|o|elolelo|—=]0] ol o =]
N Y B G B e N 1 G G s s A 1 s I R A G B A 1 A A B B S T G K
<<<<<<<<<<<<<<g<<<<<<<<<<<<<'<<<
[SR[SIESAIS]ISINSI NSNS (SRS NS NEI ) L&) ol ojlololojolo]ojolo]o]olo|vlo| o
Page S8885333388%&?38%%%8%%%88§RNRRRR
No.
Switching o mjmim|n|w|n|n aln|wimin.
Schmitt Trigger m = LA ] LI
gMultivibrator L BLEAL R EE IR AR RE BRI BT R IR AR R RE IR R RE RE R BRE RE RL B | ss|m n|mn
-2 | Modulator
8 [ Mixer
S | Detector
< [ Comparator ajw|nin|a|ja|aln niln|n|n|n|nls
DC Amplifier B npmisjeis sin|/nje|e|ssejenjn|np|/s|jn|n |aim LI
Timer oln|wini{mjn
Wideband Large Signal »
Multiple Unit m(ele|a|n|u|(m|m

AGC Capability

Balanced Input ainisin|eln [ RLELIL I R RE RN AR RE NI RE RE BE L B | sleimimimim
2 Short-Circuit Protection S |n|sinjnlm amiminn|n
::_;: Internal Frequency Compensation [ RLACREREAL] ORI
3 | Offset Adjustment L] sjojajmjninjnjnja|sinin|nin (=
- Negative V|CR near V- uslm|n|m

Low Power Supply Current (<1 mA) sin|n|o|n|s|n

Ultra-Low I sfa|n|min|nin

Very Low V|0 & 110 L u ]

TYPE DESIGNATION SUFFIX LETTER (See Note 1)

Flat Pack Ceramic nlm slw

Dual In-Line Ceramic (DIC) s(n(m]n

Hermetic Goid CHIP (DIP) G |G| G|G|G| G| G|G

Dual In-Line Plastic (DIP) E|EIE*E*|E|E| E|E [JLRLAL]
g’ TO-5 Style Straight Lead TIT|T|T L Tiv Tt T
8 | TO-5 Style Dual In-Line (DIL-CAN) S|S S|S|S|S|S|S|S
& ["Frit Seal Dual In-Line Ceramic

Beam Lead L

Chip H H H H H H

Gold Chip GH| |GH| IGH|

NOTE 1: The indicated suffix letter identifies the package type for the device type number having a suffix letter; a black square is shown for a
type number with no suffix letter.

* 8-lead DIP (MINI-DIP)
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LINEAR INTEGRATED CIRCUITS

Arrays

Transistor Arrays Amplifier Arrays
1npn&
Super 3|1 p-n-p/n-p-n
Diff. [transistors, COS/MOS
Differentially |[Amp. |1 zener diode,| Array
Connected Plus 1PUT* 3 n-channel | High- | Dual
Pair Plus Three(3 n-p-n {1 SCRA & 3 p-channel| Freq. | Independent | Three | Four
Individual Trans. _.(Thyristor) transistors n-p-n | (Differential). | Ampl. | Ampl.
<
glsle@el s | 3 g | 5|gz|e8 8] g
@O O me ® ™ 2 2 2 2 2 2 2 c:(o
3|3/5135| 3 B 3 s |8|18(sis| 8] 8
Pagel 2121212/ | 8 3 3 e |25 |G|S] R @
No. == I NIN|N| N N 8 ~N Ll B - | - - -
Comparator - »
Detector LI N I I ] [ ] [ ] nulmlm
Differential Amplifier [ [ . ] [ n | m|m
Limiter ) [ [
Mixer - [ » L] sl =
2 | Modulator L - [ R
-2 | Multivibrator . . - sl =
8 [ Oscillator [] [] [] » | .
S |_Schmitt Trigger . n
<L | Sense Amplifier [ [ .|w
Switching L [ = |m]| =
Thyristor & SCR Control ] []
Timer | n [
VHF [] ™
Regulator i [
High Input Resistance i -
Balanced Input LI . | n -
8 [ Balanced Output a{ae[afa] = 5 w|n
'2 Low Noise . - =
& | AGC Capability = . .
Multiple Unit CIE BN R I ] . [] = a|n|m [
Wide Band slemmm ] ] als ]
TYPE DESIGNATION SUFFIX LETTER (SEE NOTE 1)
Flat Pack Ceramic
Dual In-Line Ceramic L
o | Dual In-Line Plastic m|m|ElE E E E E El =
& | TO-5 Style Straight Lead nl. "
3 [705 Style Formed Lead Vi
Frit Seal Dual-In-Line Ceramic FIF|F
Chip H H H H HIH|H]|H H
Beam-Lead L L L

* Programmable Unijunction Transistor A Silicon Controlled Rectifier

KIZ



Arrays

LINEAR INTEGRATED CIRCUITS

Diode Arrays Transistor Arrays
General-Purpose
P Tran- { Dual Darlington
kistors | Darling- | Connected
Quad p-n-p P Zener| ton Pair
Plus |Individ-|5- n-p-n p-n-p| & Piodes, |Con- [Plus Two
Two |ual Pair n-p-n {1 Diode| nected |Individual
o N = | = mg Ml |wl s |© g © - g
S| B3| ER2RISIZ|8 8|8 & |SIBRERIEE
21 5123323213229 2 |ZEIERERE
Q (8] (] QOlolo|o|o]lO O] O |O |0 (8] [SR(SR[SHISN S)[S] (4]
P 0 -] 0| oonwviolel || =] @ |00 ||
e 8| 8| B|SRREEE |58 R R REEZERIR
Comparator s (m |m ™
Detector n n - w |w |m (L] aja(e|s|m|m
Differential Amplifier P " m m | mle ™ slm|nim|n|m
Limiter . . - 00 . sujnin
Mixer [ [ [ m |u |m [] (R
Modulator - - - CHCRE] n s |m|n|m

2 Multivibrator ] [ L] CHLEL] - CRCALERC

-2 [ Oscillator n|ejufmin . CRCERC

é Schmitt Trigger mimje(m |m

2 | Sense Amplifier = |m|® alm

< | Switching . » s (mjmgjeja|s |[m| =
Thyristor & SCR Control sjnjsin|n|m |m nim . 00
Timer
VHF
Regulator ™
Core Memory Driver (High Speed) = | =
High Current Driver o
High Input Resistance
Balanced Input nlum | njm s[m|n I

¢ | Balanced Output MM [ s|leje|n|njnjs

5 Low Noise alm .

3 | AGC Capability alnlu|w
Multiple Unit s|/nlaje|uje]m
Wide Band OO0

TYPE DESIGNATION SUFFIX LETTER (See Note 1)
Flat Pack Ceramic
Dual In-Line Ceramic n
Hermetic Gold CHIP (DIP) G| G

2 Dual In-Line Plastic u|m|m|E|E s | E|E E []

8 | TO-5 Style Straight Lead n . ] (@[ T|T

& [ .T0-5 Style Formed Lead
Frit Seal Dual-In-Line Ceramic FIFI|F
Chip H H HIH[H H H T H H H H
Gold Chip GH {GH
Beam-Lead L L L L

NOTE 1: The indicated suffix letter identifies the package type for the device type number having a suffix letter;
a black square is shown for a type number with no suffix letter.
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LINEAR INTEGRATED CIRCUITS

14

Broadband (Video) and Differential Amplifiers, and
AM/FM Communications Circuits

Broadband (Video)

Amplifiers

Differential Amplifiers

IAM/FM Communications Circuits

CA3021
CA3022

CA3023

CA3040t

CA3004

Page

79 |CA3002

64 |CA1352
107 | CA3020
107 |CA3020A

111
111

111
131

74 | CA3000
76 [CA3001®

84 |CA3005

84 |CA3006

87 |CA3007
114 [CA3026
118 [CA3028A
118 |CA30288B
151 [CA3049
155 |CA3050
155 [CA3051
118 [CA3053
114 [CA3054
265 |CA3102E

81

97 [CA3011
97 [CA3012
99 [CA3013
99 |CA3014
140 [CA3043
192 |CA3075
194 |CA3076
215 [CA3088
217 |CA3089
72 |CA2111A
271 [CA3123

Applications

Voltage Regulator

Comparator

Comparator — High Current Output

Control — Reiays, Heaters, LED’s
Lamps, etc.

Detector

Differential Amplifier

Limiter

Mixer

Modulator

L 8 '8 g
[ ]

Multivibrator

Oscillator

Schmitt Trigger

Sense Amplifier

Switching

CRLRCET
u
»

Thyristor & SCR Control

Freq. Doubler, Mult., Divide,
Sq. Root, Squarer

Display Decoder-Driver

Timer

Features

Balanced Input

Balanced Output

Low Noise (1/f)

Regulated Power Supply

Class B Qutput

AGC Capability

Multiple Unit

Wide Band

Micropower

Decimal Pt. Qutput

Ripple Blanking

Package

Type

Desig

nat

jon Suffi

x_Letter (See Note 1

Flat Pack (FP)

Dual-In-Line Ceramic (DIC)

Dual-In-Line Plastic (DIP)

EQ| E

105

Chip

u

Beam Lead

Frit Seal

TO-5 Style Dual-In-Line (DIL-CAN)

wimiriz|s
-

NOTE 1:

T+ @

In quad-in-line package (Q)

The indicated suffix letter identifies the package type for the device type number having a suffix letter; a black square is shown for a
type number with no suffix letter.

CA3001 is also useful as a Broadband (Video) Amplifier.
CA3040 is also useful as a Differential Amplifier,




LINEAR INTEGRATED CIRCUITS

Power-Control and Voltage-Regulator Circuits,
Analog Multiplier, and Computer-Interface Circuits

Computer Inter-
Power Control face Circuits General Purpose
Power | Program- < 5 Voltage Comparator
Control | mable P K/oltage 28|, _
Thyristor [Switch/ | Compar- g % Regula- |® % § _g' Decoder
Control |Ampl. |ator = |£ ltors 2 S|® <| Drivers Single Quad
<|m 2] ww W
2el2lzRElR| 2| 8|=|gllelBE 5| |BEERELI - [l8olg] o8
clols|o|s|a|e] o | 3lw|alSBI8I1B] B I | BB IRIBIEIE]| = |B(S 2R 2|
2RRI2IRI2E| 21 219151253 2| 5 |BEEIRRE 2 s S5 E 3
(O] (G} (&) [S] (&3 [S] [S] N S] OOl o|lojo|olo] © o QOO0 IO| O JO|O|O|O| 0|0
e alzlalslelale| @ | &% ¥|2le iRl 8] & |2eleleEl = [P A o
Voltage Regulator LR UELE
Comparator w|w njw 8| w| = . mm m]lm CEININ]
Comparator — High Current Qutput ululm nlw " O
Control — Relays, Heaters,
LED's, Lamps, Etc. HLEELDLEL L LR =
Detector mlmlm a -
Differential Amplifier ajajm u njn| = [ 5
Limiter "_E
@ =
5 | Mixer LI ] E
‘2| Modulator o wu = sl u|ls. . i
'% Multivibrator o m 8 = [ [ g Sa|{w|n|nnu|n|n
g:- Oscillator LI I I n| == ]
Schmitt Trigger auu| = [ sjln|e|n|nfeule|.
Sense Amplifier
Switching DL I I ™
Thyristor & SCR Control UL . ORI
Freq. Doubler, Mult., Divide,
Sq. Root, Squarer n
Display Decoder-Driver nleim|m
Timer LI LI LI I L [ LI
Balanced Input ulee| = [ IR R LI IR R
Balanced Output L
Low Noise (1/f) LI uimlm
Regulated Power Supply nlmlm [
¢ | Class B Output
§ AGC Capability sje e
©
& | Multiple Unit OLLILILEE]
Wide Band
Micropower CIRC I N ]
Decimal Pt. Output n u
Ripple Blanking [ L
Type Degignation Suffix Letter (See Note 1)
Flat Pack (FP)
Dual-In-Line Ceramic (DIC) - D D
Hermetic Gold CHIP (DIP) G| G G|G| G |G|G|G|G]|G |G
% Dual-In-Line Plastic (DIP) u|m| E E| E E|E" E* E|E|E|E E*JEJE| E]E]| E] E
§T0~5 TIT|T[ T T ulw|mjm T|IT| T
8- | Chip H H Hf H HI H H H H H H
Gold Chip G GH GH
Beam Lead L
Frit Seal
TO-5 Style Dual-In-Line (DIL-CAN) S| S| S| S S S|S S|S| S

NOTE 1: The indicated suffix letter identifies the package type for the device type number having a suffix letter; a black square is shown for a
type number with no suffix letter.
* 8-lead DIP (MINI-DIP) package.




LINEAR INTEGRATED CIRCUITS

Consumer Circuits

TV Receiver Circuits

IF Systems Chroma Systems

Automatic
Fine-
Tuning(AFT) Sound

Remote Control
Luminance
Processor
“Jungle”’
Circuit
Horizontal
Systems

B
x

2 Package 3 Package

39 | CAZ70A,B,C

72 [CA2111A
183 | CA3068
64 | CA1352
180 | CA3066
180 | CA3067
185 | CA3070
269 | CA3121
180 | CA3067
274 | CA3126
67 | CA1398
273 CA3125
279 | CA3128
290 | CA3137
185 | CA3070
185 | CA3071
185 | CA3072
304 | CA3170
300 | CA3143
265 | CA3120
265 | CA3142
59 | CA920A
302 | CA3147

Page

127 | CA3035
142 | CA3044
175 | CA3064
292 | CA3139
288 | CA3134
134 | CA3041
137 | CA3042
177 | CA3065

Audio Driver

Audio Preamplifier

ACC . M nm M)

AFC/AFT n s a .

AFPC . ] » [] n

AGC minlm alm
Chroma Amplifier . N nlm I »
Chroma Demodulator » e m n . n
Chroma Processor: ] LI nlm n = M

PAL Systems .
Luminance Processor -
Converter
Detector [] .| u| = I RCIN ] . - e ™
Video Amplifier [ 3N ] L] [ [ ] [ BN ]
Sync Processor nlmln
IF Amplifier . a|n = ulmulm sl
Limiter = ] am (mlm
Oscillator [ " u(nlm s un|w -
Audio Power Amplifier L]
Tint Control = = [ u| m .
Hor. Oscillator 0
Hor. Driver
Noise Gate
Vert. Sync. Output

Circuit Functions

TYPE DESIGNATION SUFFIX LETTER (See Note 1))
Dual-In-Line Plastic E| E|EEM E E|

Quad In-Line Plastic Qf aMm nEmQ W= 2. = Q Q
TO-5 Standard Lead ] .
TO-5 Formed Lead Vi | Vi L]

m
L]
m
m|
[an)
|}
a
u
m|
m]
my
m)
Y
my

Package

Note 1: Where a code letter is shown (E, EM, Q, T, VI), add the code letter as a suffix to the type number to identify the package (and lead configura-
tion) option. A black square indicates no suffix code is added to the type number for that package option.

QM = Quad-in-line plastic with heat sink
EM = Dual-in-line plastic with heat sink
W = Modified Quad-in-line plastic

1t




Consumer Circuits

Audio Multiplex AM FM Receiver
Circuits Decoders | Revr. Circuits
Ckts.
FM IF
Power FM IF Gain
Pre-Amp.| Drivers| Amplifiers Subsystems Blocks
8 5
o |8 2
© o < 3 - =) g 0 | ™ s o|w|m ::" ~ | ©
SIZIEI B 2|2|8l5|8|8|8|c|B|E|2|2|5]5|8
2222«,«,:\-—88558888888
S |33 8| §|38|3|8|3|3|3|13|5|3|3|5|8|3|3
EEABEEDBEEEBEEEBEBEEEE
Audio Driver [] .
Audio Preamplifier [ [} [] alm|m|n
ACC
AFC/AFT .
AFPC
AGC L n s - [
2 | Chroma Amplifier g
'.g Chroma Demodulator o
S| Chroma Signal E
v Processor ._.9'
é Converter § n =
S | _Detector e » 2| % ulm|m
Video Amplifier ] " | mlm
Sync Processor &
IF Amplifier a (n]lmim " |m|m s
Limiter a | m|e|n » »
Oscillator [
Audio Power Amplifier [ L]
Tint Control
TYPE DESIGNATION SUFFIX LETTER (See Note 1)
o [ Dual-In-Line Plastic . _Em JE |E EleE]ELlE
£ | Quad-In-Line Plastic Q,oM Q Q .
& | TO-5 Standard Lead . T 17T a |w |w |
TO-5 Formed Lead

Note:1: Where a code letter is shown (E, EM, Q, T, V1), add the code letter as a suffix to the type number to identify the package
(and lead configuration) option. A black square indicates no suffix code is added to the type number for that package

option.

QM =Quad-in-line plastic with heat sink

EM =Dual-in-line plastic with heat sink

LINEAR INTEGRATED CIRCUITS
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Linear IC Replacement Guide

Advanced
Micro Devices
Type No.
AM101AT
AM101T
AM201T
AM301AT
AM307T
AM741CT
AM741T
AM747CT
AM747T
AM748CT
AM748T

Analog
Devices
Type No.
AD101AH
AD201H
AD301AH
AD741
AD741C

Fairchild
Semiconductor
Type No.
LM101 AD
LM101AH
LM101H
LM107H
LM108AH
LM108H
LM111H
LM139D
LM201AD
LM201AH
LM201H
LM207H
LM208AH
LM208H
LM301AD
LM301AH

LM301AN
LM307H
LM307N

LM308AH
LM308H
LM311H
LM339D

LM339N

pA723HC
#A723HM

741DC

741DM

741HC
741HM

7417C

747DC

18

RCA
Direct
Replacement
CA101AT
CA101T
CA201T
CA301AT
CA307T
CA741CT
CA741T
CA747CT
CA747T
CA748CT
CA748T

RCA

Direct
Replacement
CA101AT
CA201T
CA301AT
CA741T
CA741CT

RCA
Direct
Replacement
CA101AG
CA101AT
CA101T
CA107T
CA108AT
CA108T
CAI1NT
CA139G
CA201AG
CA201 AT
CA201T
CA207T
CA208AT
CA208T
CA301AG
CA301AT
CA301AG
CA301AE
CA307T
CA307G
CA307E
CA308AT
CA308T
CA311T
CA339G
CA339G
CA339E
CA723CT
CA723T
CA741CG*®
CA741CE®
CA741G*®
CA741€E®
CA741CT
CA741T
CA741CG
CA741CE
CA747CG
CA747CE

Fairchild
Semiconductor
Type No.

747DM

747HC
747HM
748DC
748DM
748HC
748HM

748TC

uwA758
MC1458P1
MC3401P
FPQ3724P
FPQ3725P
U5B7748312
U5B7748393
U5R7723312
U5R7723393
U6A7723393
U9T7558393

Intersil

Type No.
ICL-101-TY
ICL-101A-TY
ICL-108-TY
ICL-108A-TY
ICL-201-TY
ICL-201A-TY
ICL-208-TY
ICL-208A-TY

ICL-301A-PA

ICL-301A-TY
ICL-308-TY
ICL-308A-TY
ICL-723-TZ
ICL-723C-TZ
ICL-741-TY
ICL-741C-TY

ICL-741-LNC

ICL-748-TY
ICL-748C-TY

ICL-8741-PA
ICL-8741C-PA
ICL-8748-PA

ICL-8748C-PA

Motorola
Semiconductor
Type No.
MLM101AG
MLM107G
MLM111G
MLM201AG
MLM207G
MLM211G

RCA
Direct
Replacement
CA747G
CA747E
CA747CT
CA747T
CA748CG*
CA748CG*
CA748CT
CA748T
CA748CG
CA748CE
CA758E
CA1458G
CA3401G
CA3724G
CA3725G
CA748T
CA748CT
CA723T
CA723CT
CA723CE
CA1458G

RCA Direct
Replacement
CA101T
CA101AT
CA108T
CA108AT
CA201T
CA201AT
CA208T
CA208AT
CA301AG®
CA301AE®
CA301AT
CA308T
CA308AT
CA723T
CA723CT
CA741T
CA741CT
CA741CG
CA741CE
CA748T
CA748CT
CA741G
CA741E
CA741CG
CA741CE
CA748G
CA748E
CA748CG*®
CA748CE®

RCA

Direct
Replacement
CA101AT
CA107T
CATNIT
CA201AT
CA207T
CA211T

Motorola
Semiconductor
Type No.
MC1310P
MC1311P
MC1352P
MC1357P
MC1398P
MC1441L
MC1458G
MC1458C1

MC1458CP1

MC1541L
MC1558G
MC1558L
MC1723CG
MC1723CH
MC1723G
MC1741G
MC1741CG
MC1741CL

MC1741CP1

MC1741L
MC1741P2
MC1741CP2
MC1747CL
MC1747CP2
MC1747L
MC1748G
MC1748CG
MC1748CP1
MC3302pP
MC3401P
MPQ3724P
MPQ3725P

National
Semiconductor
Type No.
LM101AD
LM101AH
LM101H
LM107D
LM107H
LM108AH
LM108H
LM111H
LM124D
LM139AD
LM139D
LM201AH
LM201AD
LM201H
LM207D
LM207H
LM208AH
LM208H
LM211H
LM224D
LM239AD
LM239D
LM301AH

LM301AN
LM307D

RCA
Direct
Replacement
CA1310E
CA758E
CA1352E
CA2111AE
CA1398E
CA1541D
CA1458T
CA1458G
CA1458G
CA1458E
CA1541D
CA1558T
CA1558G
CA723CT
CA723CH
CA723T
CA741T
CA741CT
CA741CG
CA741CG
CA741CE
CA741G
CA741E*®
CA741CE®
CA747CG
CA747CG
CA747G
CA748T
CA748CT
CA748CG
CA339AE
CA3401E
CA3724G
CA3725G

RCA

Direct
Replacement
CA101AG®
CA101AT
CA101T
CA107G*®
CA107T
CA108AT
CA108T
CA1IIT
CA124G
CA139AG
CA139G
CA201AT
CA201AG®
CA201T
CA207G*
CA207T
CA208AT
CA208T
CA211T
CA224G
CA239AG
CA239G
CA301AT
CA301AG
CA301AE
CA307G*

National
Semiconductor
Type No.
LM307H

LM307N

LM308AH
LM308H
LM311H
LM324D

LM324N
LM339AD
LM339AN
LM339D
LM339N

LM723CH
LM723H

LM741CD
LM741CH

LM741CN

LM741D
LM741H
LM747CD
LM747CH

LM747CN

LM747D
LM747H
LM748H
LM748CH

LM748CN

LM1310N
LM1458H

LM1458N

LM1558H
LM1800N
LM2111
LM2901N
DH3724CD
DH3724CN
DH3725CD
DH3725CN
LM3900N

Precision
Monolithic
Type No.
SSS108AJ
S$§S108J
SSS208AJ
SSS208J
SSS308AJ
$SS308J

Raytheon
Type No.
LM101AH
LM101H
LM107H
LM108AH

RCA
Direct
Replacement
CA307T
CA307G
CA307E
CA308AT
CA308T
CA3NT
CA324G
CA324G
CA324E
CA339AG
CA339AG
CA339AE
CA339G
CA339G
CA339E
CA723CT
CA723T
CA741CG*
CA741CT
CA741CG*®
CA741CE®
CA741G
CA741T
CA747CG"
CA747CT
CA747CG"
CA747CE"
CA747G
CA747T
CA748T
CA748CT
CA748CG
CA748CE
CA1310E
CA1458T
CA1458G
CA1458E
CA1558T
CA758E
CA2111AE
CA339G
CA3724G
CA3724G
CA3725G
CA3725G
CA3401G*

RCA

Direct
Replacement
CA108AT
CA108T
CA208AT
CA208T
CA308AT
CA308T

RCA Direct
Replacement
CA101AT
CA101T
CA107T
CA108AT




Linear IC Replacement Guide (Con’t)

Raytheon
Type No.

LM108H
LM111H
LM201AH
LM201H
LM207H
LM211H
LM301AH

LM301AN
LM307H
LM307N

LM308AH
LM308H
LM311H
RC723T
RM723T

RC741DN

RC741TE
RM741TE

RC748DN

RC748TE
RM748TE

RC1458DN

RC14587
SP3724QD
SP3725QD
RM4558TE

Silicon
General
Type No.
SG101AT
SG101M
SG101T
SG107T
SG108AT
SG108T
SG1117
SG201AT
SG201T
SG207T
SG208AT
SG208T
SG211T

SG301AM
SG301AT
SG307M

SG307T
SG308AT
SG308T
SG311T

SG339AN

SG339N

SG723CT
SG723T

SG741CM

RCA Direct
Replacement
CA108T
CAINT
CA201AT
CA201T
CA207T
CA211T
CA301AT
CA301AG
CA301AE
CA307T
CA307G
CA307E
CA308AT
CA308T
CA311T
CA723CT
CA723T
CA741CG*®
CA741CE®
CA741CT
CA7TAT
CA748CG
CA748CE
CA748CT
CA748T
CA1458G
CA1458E
CA1458T
CA3724G
CA3725G
CA1558T

RCA
Direct
Replacement
CA101AT
CA101S
CA101T
CA107T
CA108AT
CA108T
CA1IT
CA201AT
CA201T
CA207T
CA208AT
CA208T
CA211T
CA301AG®
CA301AE®
CA301AT
CA307G*
CA307E®
CA307T
CA308AT
CA308T
CA3NT
CA339AG
CA339AE
CA339G
CA339E
CA723CT
CA723T
CA741CG
CA741CE

Silicon
General
Type No.
SG741CT

SG741M

SG741T
SG747CT
SG747T

SG748CM
SG748CT
SG748M
SG748T
$G1458M

Signetics
Type No.
LM101AH
LM101H
LM107H
LM201AH
LM201H
LM301AH
LM301AN 1
LM307H

LM307N

uA723CL
uA723L
N5558T

N5558V
N5741T
N5741V

N5747A
N5748T
N6748V

S56558T
S5741T
$5748T

Solitron
Type No.
UC4741
ucC4741C

Sprague
Type No.
ULN2111A
ULN2125A
ULN2269A
ULN2741D

ULN2747A

ULS2741D
uLXx2210
ULX2244

RCA

Direct
Replacement
CA741CT
CA741G®
CA741E®
CA741T
CA747CT
CA747T
CA748CG*
CA748CE®
CA748CT
CA748G
CA748E
CA748T
CA1458G
CA1458E

RCA Direct
Replacement
CA101AT
CA101T
CA107T
CA201AT
CA201T
CA301AT
CA301AG
CA301AE
CA307T
CA307G
CA307E
CA723CT
CA723T
CA1458T
CA1458G
CA1458E
CA741CT
CA741CG*
CA741CE®
CA747CG"
CA747CE"
CA748CT
CA748CG
CA748CE
CA1558T
CA741T
CA748T

RCA Direct
Replacement
CA741T
CA741CT

RCA Direct
Replacement
CA2111AE
CA3120E
CA3121E
CA741T
CA747CG"®
CA747CE"
CA741CT
CA1310E

CAT758E

Texas
Instruments
Type No.
SN52101AJ
SN52101AJA
SN52101AJP
SN52101AL
SN52101 AN
SN52101AP
SN52101L
SN52107JA
SN52107JP
SN52107L
SN52107N
SN52107P
SN52108L
SN52108AL
SN52558L
SN525584P

SN52558P

SN52741J
SN52741JA
SN52741JP
SN52741L
SN52741N

SN562741P

SN52747J
SN52747JA
SN52747L
SN52747N
SN52748L
SN52748J
SN52748JA
SN52748JP
SN52748N

SN52748P

SN72301AJ
SN72301AJA
SN72301AJP
SN72301AL
SN72301AN

SN72301AP

SN72307JA
SN72307JpP
SN72307L
SN72307N

SN72307P

SN72308AL
SN72308L
SN72558JP
SN72558L

SN72558P

SN72741J
SN72741JA
SN72741JP
SN72741L
SN72741N

RCA
Direct
Replacement
CA101AG®
CA101AG*®
CA101AG
CA101AT
CA101AG®
CA101AG
CA101T
CA107G*®
CA107G
CA107T
CA107G*®
CA107G
CA108T
CA108AT
CA1558T
CA1558G
CA1558G
CA1558S
CA1558E’
CA741G*
CA741G®
CA741G
CA741T
CA741G®
CA741G
CA741S
CA741E
CA747G
CA747G
CA747T
CA747G
CA748T
CA748G*
CA748G*
CA748G
CA748G*®
CA748G
CA748S°®
CA748E®
CA301AG®
CA301AG®
CA301AG
CA301AT
CA301AG®
CA301AG
CA301AE
CA307G*
CA307G
CA307T
CA307G*®
CA307G
CA307S
CA307E
CA308AT
CA308T
CA1458G
CA1458T
CA1458G
CA1458E
CA741CG
CA741CG*
CA741CG
CA741CT
CA741CG*

Texas RCA
Instruments Direct
Type No. Replacement
CA741CG
SN72741P CA741CE®
SN72747 CA747CT
SN72747J CA747CG
SN72747JA CA747CG
SN72747N CA747CG
SN72748J CA748CG*
SN72748JA CA748CG*
SN72748JP CA748CG
SN72748L CA748CG
SN72748N CA748CG*®
CA748CG
SN72748P CA748CE
SN76115N CA1310E
SN76116N CA758E
SN76650N CA1352E

*Can be selected to replace LM3900N
®Terminals 9 and 13 must be externally

®Can be substituted for the correspondi’
14-ead dual-in-line type by inserting d
vice into 14-pin socket (or board) so t+
terminal No. 1 of the 8-lead RCA type
coincides with socket (or board) termii
No. 3 of the 14-lead type to be replace

| OPEN HOPEN 4
2-OPENL g H{OPEN 5
3 4 s-# 12
A §-{2 6-LEAD 70§

s 3 T sbat—w0
6 44 sS4 9
1——E°’E" I-r-‘)—PEN—B

92CS-27474

14-Lead Terminal Arrangement
For Type to be Replaced

Note:

RCA types in TO-5 packages are also su
plied with dual-in-ine formed leads (“‘D
CAN'"’ package) and are designated with
suffix letter (S). These types are both pi
and electrical direct replacements for th
corresponding 8-lead ‘'Mini-Dip’’ dual-ir
line types.
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LINEAR INTEGRATED CIRCUITS

CA101, CA201, CA301 Types

Operational Amplifiers

For Commercial, Industrial, and Military Applications

RCA-CA101, CA101A, CA201, CA201A,
and CA301A are general-purpose, high-gain
operational amplifiers for use in military,
industrial, and commercial applications.

These types, which are externally phase
compensated, permit a choice of operation
for optimum high-frequency performance at
a selected gain; unity-gain compensation can
be obtained with a single 30-pF capacitor.
Types CA101A and CA201A have all the
desirable features and characteristics of the

CA101 and CA201, respectively, plus superior
input-offset characteristics, and improved
noise performance.

All types are available in hermetic gold-CHIP
dual-in-line plastic packages (G suffix), 8-fead
TO-5 style packages with standard leads (T
suffix), and with dual-in-line formed leads
(“DIL-CAN", S suffix). The CA301A is also
available in the 8-lead dual-in-line plastic
package ("MINI-DIP", E suffix), and in chip
form (H suffix).

Maximum Ratings, Absolute-Maximum Values at T 4 = 259C

DC SUPPLY VOLTAGE (between V* and V— terminals):
CA101, CA101A, CA201, CA201A.
CA301A .o

DC INPUT VOLTAGE .

(For supply voltage less than = 15 V, the
Input Voltage rating is equal to the DC Supply Voltage

DIFFERENTIAL INPUT VOLTAGE
OUTPUT SHORT-CIRCUIT DURATION
DEVICE DISSIPATION:
Up to Ta =75°C .
Above Tpo=75°C. . . . . .
AMBIENT TEMPERATURE RANGE:
Operating —
CA101, CA101A
CA201A .
CA201, CA301A
Storage (All types) . . . . . . .
LEAD TEMPERATURE (During Soldering):

At a distance 1/16" £ 1/32" (1.59 £ 0.79 mm)
from case for 10 seconds max.

* AtTa < 70°Cand T < 125°C (CA101);
Ta< 75°C and T¢ < 125°C (CA101A, CA201A);
Ta S$55°Cand Tg<< 70°C (CA201, CA301A).
PHASE
SRR O

44 Y
36 v
*+15 v
)
+30 v
. Indefinite®
500 mW

derate linearly at 6.67 mW/°C

—55 to +125 °C
—25t0 +85 °C

0to+70 °C
—65 to +150 °C

+265 °C

§) PHASE
COMPENSATION vt

va-
NI
INPUT
.
Vi

NON-INV
INPUT

OFFSET
NULL

Q7 RI3
120 £

Q6

RS
40kQ

o Q2
Q0 Qu
R6 R7
a0ka 30 k2

CAIO!, CAIOIA
CA201, CA20IA
CA301A

Qg

R3

[[oX ¥

Qo8

R8
650 2

v

—@

92CM- 24000

Fig.1 — Schematic diagram.
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“‘G"" Suffix Types—Hermetic Gold-CHIP
Dual-In-Line Plastic Package

““E’" Suffix Types—Standard Dual-In-Line
Plastic Package

“T" and “’S” Suffix Types—TO-5 Style Package

Features:

m  Short-circuit protection and latch-free
operation

®  Unity-gain phase compensation with a
single 30-pF capacitor

®  Replacement for industry types 101,
101A, 201, 201A, 301A

Applications:
Long-interval integrator
Timers

Sample and hold circuits
Summing amplifiers
Multivibrators

Comparators
Instrumentation

AC/DC converters

Inverting amplifiers

Sine- & square-wave generators
Capacitance multipliers &
simulated inductors

NULL

A\
NOTE: PIN 4 1S CONNECTED TO CASE

TOP VIEW
92C5-23998

a — TO-5 style package for all types

T-Suffix
S-Suffix

e
COMPENSATION ® PHASE
OFFSET NULL COMPENSATION

INV +
iNpuT 2 = v
NON -INV. (F + @OUTPUT

INPUT

v-@—

__@ OFFSET
NULL

TOP VIEW
92CS-23999
b — Plastic package for CA301A
G-Suffix
E-Suffix

Fig.2 — Functional diagrams.




CA101, CA201, CA301 Types

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS* LIMITS LIMITS
+
CHARACTERISTICS | Supply Voltage (V=) CA101 CA201 UNITS g:;g}: CA301A |uNiTS
=5to15V
Min.{Typ. | Max |Min. | Typ. |Max. Min. | Typ.| Max.|Min. Typ.'Max.
Input Offset Voltage | TA=25°C | Rg<10kQ2| — | 1 5 |- 2 175 - -1 =-1-1-1-
Vio Re<b0kQ| — | - | - | = | = | = — 107l 2 | —-]121]15
Re<ioke| — =16 1< 1o ™ [T -=-{=1T=-1=1"™
Re<50kQ| — |- | = | = | = | - — [ =3[ =[=T1w
Average Temperature Rg<10kQ | — | 6 -1 - {10] - - - -1-1-1-
Coefficient of Input Rg<5092 | — | 3 — | = 6 | — |uv/oc| — — I =1T=1=1={nuvec
Offset Voltage aViQ -I=71-=-1-1-=-171- - 31151 —-] 6130
Average Temperature | —55°C to +25°C -t =-1-=-1-1-1- - 00402} -1 -1| -
Coefficient of Input | 0°C to +25°C - | - - | - - - - - — | — {0.02] 0.6
A /O - (o]
Offset Current 3550103 70oC | = = |~ = 1= = ™ =T === Too[os|™°
@llo Tgs0cw+125oC | — | - | — |- | — | - — Joolfor [ = | = [ =
Input Offset Current Ta=00C - | - — | — | 150|750 — - - - - -
Ta=25°C — 140 [ 200 — | 100 |500 - 1.5 10 | — 3 | 50
o | Ta=70°C - -1 =1~ |50 |400 - -1 -1-1-1-
nA nA
TA=1250C — 10200 - | - | - -1 =1=1=-T1T=-1T-
=T =-1=1=71°= — | =2 [= =170
Ta=—550C - 100|500 - | - | - -1 =1=-1-1-1-
Input Bias Current Ta=-55°C - 1028 15| — - | - — ~ - f{-=-1-1-
TA=00C —T=1-=1- To32] 2 -1 =-T=-1T=-1T=-1T-
Iig |—A UA uA
Ta=25°C — 10121 05| - (025} 15 — 10.030.075] — {0.07}0.25
‘ -1 =-1=-1-1-= — [ =To1]=1=To3
Supply Current TA=25°C | Vi=15V | — | — - -1 -1- - -l - ]-118]3
i* vi=20v [ - [18] 3 |- |18 |3 | mA | — [18]3 |- |- |- | mA
Ta=1250C vi=20v | — 12|25 - | - | - - |12l25|- |- |- )
Open-L Diff -|TA=25°C V*=15V
pen oop e TA 50 160 | — |20 |150 | — 50 |160| — |25 |160| —
tial Voltage Gain VO=t10V R >2kQ
A Vio15v Vimv V/imV
oLl A I N N -3 R 5| |- |1s|-|-
Vo=t10V Ry >2kQ
Input Resistance R] |TA=25°C 03|08}| — |0.1 |04 | - MQ 1.5 - 105 - MQ
Output Voltage Vi=15V R =10k [+12(t14 | — |12 [x14 | - v +12 | + _ Je12l218] = v
Swing VOPP |vt=15v R =2k |+10|*13| — |#10 |13 | - +10 | 13| — |*10 |+ -
Common-Mode Vi=15V 12 - | - R12] - | - v - - - [¥12] - | - v
Input-Voltage V=20V — 1= R - - | = 15| - - |- = | =
Range VICR
Common-Mode Rg<10k2| 70 | 90 — |65 |90 — — -] = _ — _
Rejection Ratio dB dB
CMRR Re<sok| — |- | - |- [ - |- 80 |96 | — |70 |90 | -
Supply-Voltage Rs<10k2[70 [90 | — 70 j9o |- | |- | ~-|~-1-1-]-1] &
Rejection Ratio <
PSRR Rg<b0k2| — | — — - - — 80 |9 | — |70 {90 | —

A Characteristics applicable over operating temperature range (Ta) as shown
CA101, CA101A: —55 to +125°C; CA201A: —25 to +85°C; CA201, CA301A: Oto 70°C

below, unless otherwise specified:

CA101 CA201 CA101A CA201A CA301A
Max. Vo 5 7.5 2 2 7.5 mV
Ta= -

Max. 110 ¥ ,coc 200 500 10 10 50 nA
Min. AoL 50 20 50 50 25 V/mV
Ta Range —55to 0to —55 to —25to Ote oc
(Operating) +125 +70 +125 +85 +70

Slew Rate

(Summing a‘mpl.) - - 10 10 10 V/us

LINEAR INTEGRATED CIRCUITS
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LINEAR INTEGRATED CIRCUITS

CA101, CA201, CA301 Types

TYPICAL STATIC CHARACTERISTICS

Type CA101 Types CA101, CA101A, and CA201A
, . — .
SUPPLY VOLTAGE (vi)—v A 1S { HHREIT T
1 et SEQESES: : H :
3 Trarge < o <
I < il SESEes i r I
i v SEse N s : 1
« 25| 1 feasant S Gt 0 &
] E+H H i 2 IZRE2 NS 41 + " 4 +4 o]
; T N ! ] [EH 1 P LTI I bt
SEsEpbis ueet it JSisks Hil %
H 5 1 z 3T1L H & T ]
5 A5 saRe # it <D 3 8 saass H
EE 2 RATURE (TA) =% NN Jre 0 o
- ] 3 1 H [*3 LT = w j‘ ”
2 N 3 ? TR @ . 1 <
z £ 2 TH T N pis T @
- @ i o [ T -
hd T i & 31T T T T 1T 20 5
gt : g e Ll 5 I g5ast 8 i
: : : H 2 oEh g
CpsEr 1 zevc_HH Bas, HH
(] HT 11T ot H 10
-75 -50 -25 0o 2% 50 % 100 125 75 10 125 15 175 20 -75 -50 - o 25 50 T 00 125
AMBIENT TEMPERATURE (Tp )— *C SUPPLY VOLTAGE (v —v AMBIENT TEMPERATURE (Ta)— °C

92€5 - 24001 92¢5- 24002 92C5-23986

Fig.3 — Input current (110, 118} vs. temperature.

Fig.4 — Input bias current vs. supply voltage.

Fig. 5 — Input current (110, 11g) vs. temperature
(CAT101A and CA201A only).

SUPPLY VOLTAGE (vi)—v
92CS - 23985

Fig.6 — Voltage gain vs. supply voltage.

Type CA301A

OUTPUT CURRENT (Ig)—mA
92¢5~23992

Fig. 9 — Output characteristics.

2 !
) CLOSED - LOOP VOLTAGE GAIN (AcL) 21000 — ]
|
o 1 !
N0
w
H
o
g0 =
¢
]
-
’é 10
= OUTPUT CURRENT llg)-ﬂmA
2 AMBIENT TEMPERATURE (T):25°C
0? L CAPACITANCE (Cl)® 30 pF
SINGLE - POLE COMPENSATION
' SR BT S llll L 1111 [
10 100 " 0k 1008 (L]

FREQUENCY (f)— Hz
92€S-24011

Fig. 12 —Closed-loop output impedance vs. frequency.
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Fig.7 — Supply characteristics.
TYPICAL DYNAMIC CHARACTERISTICS
AND TEST CIRCUITS FOR TYPES

CA101A AND CA201A
Single-Pole Compensation

Cg =30 pF

92CS-24009

Fig. 10 —Test circuit employing single-pole

OUTPUT CURRENT (Ig)—mA
P2cs-23907

Fig.8 — Output characteristics.

HH

g

i { AMBIENT TEMPERATURE |

(Vi) aisv)
PENSATION

INPUT (V] AND OUTPUT {Vq) VOLTAGE —V
)

ShaHn

TIME (1) — 4$

92C5- 24010

Fig. 11 —Voltage follower (V,, Vo) pulse response.

compensation.
120 VOLTAGE SUPPLY (VE)eiSv 16
AMBIENT TEMPERATURE (Tp )=25°C
SINGLE - POLE COMPENSATION
& 100 225 > VOLTAGE SUPPLY (V)i y
2 | AMBIENT TEMPERATURE {Tpk25%C
a < %12 u SINGLE - POLE COMPENSATION
LY <, 180 @t e
2 s w S
o < 0n 3 2
o 3 PHASE l < ©
Z | 60! 0, S\ 135 W z
Sl Dp , a z
] ' P
£8 g M
EE - ¢ Cla3pF
oz & o <
=30 pF
&5 ca . g ’
; 5 ta
: 2 N
8§ 5 o H \ N
N N
Lt -] BV B AN B ATRTI ENATE TS U ATETET! ST e [] -
t 10 100 1 10k 00 M 10M 13 0k 100% ™ oM
- FREQUENCY (1) —Hz
FREQUENCY (1) Hz 2¢s- 24012 92¢5-24013

Fig. 13 — Voltage gain and phase lag vs. frequency.

Fig. 14 — Output voltage swing vs. frequency.




LINEAR INTEGRATED CIRCUITS

CA101, CA201, CA301 Types

—
i ~
'5‘/,/ .
e
80— % 8
oqy s
(7 r
G
B Ly
60 Yoy, N
Ly v
W
. 2

l N

SUPPLY VOLTAGE REJECTION RATIO (PSRR)—-dB

Two-Pole Compensation

R2

+vp

R4
AMBIENT TEMPERATURE {T)225°C [ Ri Cg 0k
20~ CAPACITANCE (C1)s30 pF “ RI+R2
SINGLE - POLE COMPENSATION C5+30 oF =
- cz=10C 92¢s- 24015
ISR AN 1111 Loiaad Lol
© 100 " 10x 100k - oM
FREQUENCY (1)—Hz sz¢s-24014 Fig. 16 — Test circuit employing two-pole
3 L. ) compensation.
Fig. 15 — Supply voltage rejection ratio vs. frequency.
T 6
W 100 N 225 R
2 N i
§ 80 180, [
" w 2 VOLTAGE SUPPLY (v )sisv
g ] = AMBIENT TEMPERATURE (Tp)=25°C |
LY 1S g CAPACITANCE : (C1)= 30 pF
&l N\ Y Y Sw H (C2)= 300 pF
) N ) Y TWO- POLE COMPENSATION —
wo PHASE g w \
La 40 90 3
8- - a
azZ § 5
8< GAIN g
29 20 + as T
" VOLTAGE SUPPLY (VT )eI5V S 4
5 AMBIENT TEMPERATURE (Tp)r28°C a
& CAPACITANCE : (C1)= 30 pF 5
O[CAPACITANCE . (C2)= 300 pF o 3
TWO - POLE COMPENSATION
-20 |1|||||ul|m|l|ul|m b ] D—
1 10 100 113 10k 100k M oM

FREQUENCY ()~ Hz
92¢S- 24017

Fig. 18 — Voltage gain and phase lag vs. frequency.

0k 100 & 1L

FREQUENCY (f)—Hz s2c5-24018

Fig. 19 — Output voltage swing vs. frequency.

. 0
T

I voLTAGE supPLY (vE)eisy N
AMBIENT TEMPERATURE (Tp)+25°CH
CAPACITANCE : {CI )= 30 pF A
€2)s 300 pF

TWO-POLE COMPENSATION
IS NSSSERENENNNNEE]

© 10 20 30 40

TIME (1) —ps

TTITTIT
30 €0 70 80

92€S-24016

Fig. 17 —Voltage follower pulse response.

Feed-Forward Compensation

c2

R

for3 MHZ

ci
150 pF

92€5-24019

Fig. 20 —Test circuit employing
feedforward compensation.
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92¢3-~24020 92¢s-2402 9205-24022
Fig. 21 — Inverter pulse response. Fig. 22 — Voltage gain and phase lag vs. frequency. Fig. 23 — Output voltage swing vs. frequency.
CA101A AND CA201A
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Fiq. 24 — 1/f noise voltage vs. frequency.

Fig. 25 — 1/f noise current vs. frequency.

Fig. 26 — Common-mode rejection ratio vs. frequency.
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LINEAR INTEGRATED CIRCUITS

CA107, CA207, CA307 Types
Operational Amplifiers

For Military, Industrial, and Commercial Applications

RCA-CA107, CA207, CA307 are general-
purpose operational amplifiers intended for
use in military, industrial, and -commer-
cial applications. A 30-pF on-chip capacitor
provides internal frequency compensation.
Low input current over temperature range
(100 nA max.) for the CA107 and CA207
make these types especially well suited for
applications such as long interval timers and
sample-and-hold circuits.

All types are available in hermetic gold-CHIP
dual-in-line plastic packages (G suffix), 8-lead

TO-5 style packages with standard leads (T
suffix), and with dual-in-line formed leads
(“DIL-CAN", S suffix). The CA307 is also
available in the 8-lead dual-in-line plastic
package (““MINI-DIP”, E suffix), and in chip
form (H suffix).

The CA107, CA207, and CA307 are direct
replacements for industry types 107, 207,
and 307 in packages with similar terminal
arrangements.

Feature Temp. Package
Max. Vo Max. g Max. Ijg | Range (Tp) | (Suffix)
Type (mV) (nA) (nA) °c
CA107 3 20 100 —55t0+125 | G, S, T
CA207 3 20 100 —25t0+85% | G,S, T
CA307 10 70 300 Oto+704 |G,E,S, T

*Types CA207G,S,and T can be operated over the temperature range of —55 to +125°C, althoughothe
published limits for certain electrical specifications apply only over the temp. range of —25 to +85 C.
“Types CA307G, E,S,and T can be operated over the temperature range of —55 to +1 25°C, athough the

published limits for certain electrical specifications apply only over the temp.range of 0to 70 C.

Vit o Qe
o
vt
I al Q2
NON-INV.
ce
Q3 Q4 2pF
it
ct RI2 RIl
1t a3 75kQ
300F 6209 LN
RI3
1200 a9 Q2
AN
Qs Q6 al0 an
RE R7
e aoka 30 ka
QI8
Q8
Re
6500
R3
10kQ
v-

24

Fig. 1 — Schematic diagram of CA107, CA207, and CA307.

92¢M-23983

“G"” Suffix Types—Hermetic Gold-CHIP in
Dual-In-Line Plastic Package

““E"" Suffix Types—Standard Dual-In-Line
Plastic Package

“T" and “‘S” Suffix Types—TO-5 Style Package

Applications:

m | ong-interval integrators
= Timers

® Sample-and-hold circuits
® Summing amplifiers

m Multivibrators

Ne (D— o @® NC
meur @ = Ov*
NO‘NJ;ﬁ\# €] * (&) ouTPUT
V- @— @ NC
TOP VIEW

92Cs-23981

Functional diagram for plastic package.

NOTE: PIN 4 1S CONNECTED TO CASE

TOP VIEW 925 -23982

Functional diagram for TO-5 style packages.

SUPPLY CURRENT {I*)—mA
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L111]
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Fig. 2 — Supply current vs. supply voltage.
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Fig. 3 — Open-loop differential voltage gain vs.

supply voltage.




LINEAR INTEGRATED CIRCUITS

CA107, CA207, CA307 Types

2 <
|
H 50 H
Maximum Ratings, Absolute-Maximum Values at T 4 = 25°C: = HHH H s
w a aks 1 . an T
DC SUPPLY VOLTAGE (Between V* and V— Terminals): % mass ARyR * §
CA107,CA207 . . . . . . 44 v b3 R Ho 2
CA307 . . e 36 v £ I &
DCINPUT VOLTAGE . . . . R T s AT Rz, 205
(For supply voltages less than 15 V the absolute maximum input voltage is equal § NiE pas H z
to the supply voltage) 1 segiad I ©
DIFFERENTIAL INPUT VOLTAGE. . . . . . . . . . . . . . . . . %30 \Y ofHHHH1 HHio
OUTPUT SHORT-CIRCUIT DURATION* © . . . . . . . . . . . . . . . Indefinite T e T ewpELaTURE e O
AMBIENT TEMPERATURE (Tp)— °C
DEVICE DISSIPATION UPTO Ty, = 70°C . .. 500 "LW 92¢5-23986
Above Ty = 70°C Derate linearly at . . . . . . . . . oo 6.67mW/ C Fig. 4 — Input offset and input bias currents vs.
AMBIENT TEMPERATURE RANGE: ambient temperature.
Operating— CA107. . . . . . . . . . . . . . . . . . . . -55Ct+125%C
CA207. . . . . . . . . . . . . . . . . . . .-2°Cw+mscs
CA307. . . . . . . . . . . . . . . . . . .. 0°crw+n0ct
Storage — All Types. . . e, ——65°C to +150°C SUPRLY voLTAGE (vE)+is VI TTF T TH T 3
LEAD TEMPERATURE (During Soldenng) JEgsEE fisgadichaddnattint
At distance 1/16 % 1/32 inch (1.59 *0.79 mm) from case for 10 seconds max. . . . . . . +265°C ,I; e HEH
*For type CA307 continuous short circuit is allowed for Case Temperature to +70°C and ambient temperature g’ Tl ’bo,sg N1 M
to +66 C. 2 Ll oL HHHHL
“Types CA207G, S, and T can be operated over the temperature range of —55 to +1 25°C,although the published M H % { HHHH
limits for certain electrical specifications apply only over the temperature range of —25 to +85°C. § 3 % H A 1
tTypes CA307G, E, S, and T can be operated over the temperature range of —55 to +125° C, ahhcugh the pub- ? 5 ,c’a i L~
lished limits for certain electrical specifications apply only over the temperature range of 0 to 70°C. E HH 5 3 HHH A
° e -
S H
11 1T
0 5 1l 15 *20 25 +30

OUTPUT CURRENT (Ig)—mA
92C$-23987

Fig. 5 — Output voltage swing vs. output current.
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Fig. 6 — 1/f noise current vs. frequency. Fig. 7 — Supply current vs. supply voltage. Fig. 8 — Open-loop differential voltage gain vs.
supply voltage.
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Fig. 9 — Input offset and input bias current vs. Fig. 10 — Output voltage swing vs. output current. Fig. 11 — 1/f noise current vs. frequency.
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LINEAR INTEGRATED CIRCUITS

CA107, CA207, CA307 Types

ELECTRICAL CHARACTERISTICS

10"S[AMBIENT TEMPERATURE (Tal=25°C
.
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3 N

> N\,.
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g e~
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z

<

107'e

10' 102 103 104 10%

OPEN-LOOP DIFF. VOLTAGE GAIN (AqL) — dB

TEST CONDITIONS LIMITS
Supply Voltage (V) = gﬁ;g; CA307
CHARACTERISTIC 5V1to 15V (CA307) UNITS
5V 1020V (CA107,CA207) | Min.| Typ.| Max.| Min.| Typ.| Max.
o
= < - . - .
Input Offset Voltage, Ta=25C Rg<50k 07 2 2 75 mV
Vio Rg < 50kQ - — 3| - — 10
Average Temperature
Coefficient of Input o
— - \
Offset Voltage, 3 15 6 30 wvre
*Vig
Input Offset Current, _ _ 20| - _ 0 nA
- o
o Tao=25C - 15 10| — 3 50
Average Temperature
Coefficient of Input
Offset Current, See Note 1 - Joorfor ] - foo1jo3 | ..
alg See Note 2 — ]0.02}02 | - |0.02|0.6
Input Bias Current, - - |100 | - - 300 nA
lig Ta=25°C - 30f75s| - | 70 |250
= © - - — - —
Supply Current, Tao=1125"C,VZ=20V 12125 A
1* TA=25"C, V=20V,
(CA307 V=15 V) -8 3-8 3
) . vi=15Vv
Open-Loop Differential B ' 25| — _ 15| — _
Voltage Gain, Vo=*10V.R =2k$ V/mV
AgL VE=15V,Vg=£10V _ _
R 2Kk, Ta = 25°C 50 | 160 25 {160
Input Resistance. Ta=25°C 15[ 4 |- |os|2 |- MQ
|
Output Voltage Swing, | v¥=15V, R =10k 14 | - [#1 - v
VoPp | vi-15V,R =2kQ £10 [+13 | - [#10 [213 | -
Input Voltage Range, vi=20v, N R IR
VicR | (cA307vE=15V) *1° 12 v
Common-Mode
Rejection Ratio, Rg <50 kQ 80| 96 | — 70 | 90 | - dB
CMRR
Supply-Voltage
Rejection Ratio, Rg < 50 kQ2 80) 9 | — |.70 | 96 | - dB
PSRR

Note 1: For CA107, +25, to +125°C; For CA207, +25 to +85°C: For CA307, +25 to 70°C.

Note 2: For CA107, —55 to +25°C; For CA207, —25 to +25°C: For CA307, 0 to +26°C.

4 Characteristics applicable over operating terrgperature range as shown below unless otherwise specified.
CA107 —Tp =-55t0+125°C
CA207 — Tp = —25 to +85°C
CA307 — T =010 70°C
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FREQUENCY (f)—Hz

Fig. 12 — 1/f noise voltage

92C3-23994

vs. frequency.
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Fig. 13 — Open-loop differential volitage gain vs.

frequency.
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Fig. 14 — Output voltage swing vs. frequency.
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Fig. 15 — Input and output voltage vs. time.




LINEAR INTEGRATED CIRCUITS

CA108, CA208, CA308 Types

Precision Operational Amplifiers

For Military, Industrial, and Commercial Applications

RCA-CA108T, CA108AT, CA108S, CA108AS, CA208T,
CA208AT, CA208S, CA208AS, CA308T, CA308AT, CA308S,
and CA308AS are uncompensated precision operational ampli-
fiers using super-beta transistors and feature very low offset
parameters, high input impedance, and defined drift rates with
temperature change.

In addition to low drift, these super-beta op-amps have
input currents sufficiently low to insure low drift, even when
using high source resistances, e.g., 10 megohms.

Applications:
® [nstrumentation ® Multivibrators
® Band-pass filters

= Sample and hold

8 Summing amplifier
® Comparator

Features:
® Maximum input bias current — 2 nA for CA108 & CA208 series
7 nA for CA308 series
= Maximum input offset current — 0.2 nA for CA108 & CA208 series
1 nA for CA308 series
= Supply current of only 300 uA, even in saturation
® Maximum input offset voltage of 0.5 mV for “A’" suffix types

NO
(5)connecTion

-
NOTE: PIN 4 1S CONNECTED TO CASE
82c5- 22020
TOP VIEW
FUNCTIONAL DIAGRAM

These devices have sufficient supply rejection to operate from ELECTRICAL CHARACTERISTICS, | CA108T | CA108AT | CA208T CA208AT CA308T CA308AT
unregulated power supplies within a range of +2 V to 20 V, MAXIMUM VALUES AT Tp = 25°C CA108S | CA108AS CA208S CA208AS CA308S CA308AS
and the input bias current is specifically controlled for use in
sample-and-hold applications. Input Offset Voltage (V o} 2mv 05 mv 2mv 0.5 mv 7.5 mv 05 mv
The A" versions have all the desirable features and charac- Input Offset Current (1,g) 0.2nA 1nA
teristics of their protqty})es DILIAS exceptionally low input Input Bias Current “lB) 2nA 7nA
offset voltage characteristics. Thé CA108, CA108A, CA208,
CA208A, CA308, and CA308A are direct repl ts for Average Temp. Coseffici
’ . v V, 15 uV, V, 30 uv/°Cc V
industry types 108,108A,208,208A,308,308A, and they are of Input Offset Voltage (AV,o/aT) | 15 KV/°C| B4V/°C HPe | spvree s Suviee
supplied in either standard 8-lead TO-5 packages or in 8-lead " N
TO-5 packages with dual-in-line formed leads (“DIL-CAN"). Ambient Operating- —55 to +126°C ~25 t0 +85°C 0 to +70°C
Temperature Range
= COMPENSATION () v M Ratings, Absolute-M: Values at T4 = 259C:
RE RY DC Supply Voltage (Between V* and V™~ Terminals):
Sk ook , CA108,CA108A, CA208, CA208A . 0 v
! CA308, CAJ08A . L IRY
Q10 atl DC Input Voltage . . $15 Y
A RS (For supply voltages less than + 15 V the absolute
sex maximum input voltage is equal to the supply voltage)
Differential Input Current . 30 mA
Output Short-Circuit Duration . Indefinite
Device Dissipation 500 mW
Ambient Temperature Range
Operating — CA108, CA108A . —55°C to +125°C
CA208, CA208A . —25°C to +85°C
r M- CA308, CA308A . 0°C 10 +70°C
| 922 °Z'| Storage — All Types . —65°C to +150°C
L2y [y N | Lead Temperature (During Solderlng)
At distance 1/16 * 1/32 inch (1,69 * 0.79 mm) from case
for 10 seconds max. +300°Cc
023
Ri R2
=) vi O
+ [}
& t a2 [} RI4
L N Ses0n
SR!
Sax oR2 &0V
S2k ,Ri3 020
\' \ +viO
az6 0K
028 ,I RHRZ
Co= 30 pF
B — e o
S RI6 < ¢
| | < 26‘ 20K 92¢S-21130R!
{ 053!’65""“;:&’* '"sv % ¥ A '"2' Fig. 2—Standard frequency-compensation.
5.5k 5000 5.5K -
Lt ©v cs*
92CM- 21129 “
Fig. 1 — Schematic diagram a ] WA |
s r VWV 1
INPUT c4
R R2 150 pF
-v
10 0
OUTPUT
©—0OY%
+v; O—AAA—D—]
THIS CIRCUIT IMPROVES

POWER-SUPPLY NOISE
REJECTION BY A FACTOR
OF TEN OVER STANDARD
cs CIRCUIT.

92CS- 2U3IRI

Fig. 3:

92Cs-21132

Fig. 4 — Sample-and-hold circuit.

% POWER BANDWIDTH: 250 KHz
SMALL- SIGNAL BANDWIDTH=3.5 MHz
SLEW RATE:10V/ps

Ll
1c5.8210°

300 prI

92CS-21133

Fig. 5 — Fast" summing amplifier circwit.
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LINEAR INTEGRATED CIRCUITS

CA108, CA208, CA308 Types

ELECTRICAL CHARACTERISTICS

3
> o]

>
13
1
TEST CONDITIONS LIMITS g, .
w
CHARACTERISTICS {SYMBOL| FIG. | Supply Voltage (V) = 35V CAt08 Ca108A CA308 CA308A UNITS £ o
. CA208 CA208A 5 8
No. to Y15V g
Min. | Typ. { Max.] Min. | Typ.|Max. | Min.| Typ. | Max. | Min. | Typ. | Max. I ar I
&
. TA =250C - 107] 2 - 0305 | - 2 (715 ] - 10305 'g
Input Offset Volitage Vig 6, Note 1 _ _ 3 _ _ ) _ N 10 _ _ 073 mv s
Average Temperature | avyq : -

Coefficient of Input] —— Note 1 - 3 15 - 1 5 - 6 | 30 -1 5 uv/oc 4 A

Offset Voltage AT ;
ot Oft \ Note 1 - | - joa] - | -Joaf- | -Jus|-]-]1s 3 T-

nput Offset Current | ho | 83 7, p50¢ = Joos[oz] - Joosjoz] —Joz]1 |- ]ez] A 5 gl

0% 10° [l 4
Average Temperature o
Coefficient of Input o Note 1 - 05|25 - 0525 | — 2 10 - 2 10 | pA/oC INPUT RESISTANCE (RT)— 0
Offset Current AT s2cs 2134
Note 1 _ _ 3 ~ _ 3 _ R ” ~ 10 Fig. 6 — Input offset error for CA108, CA108A, CA208,
" and CA208A.
nput Bias Curent | Nig | 10, 7 50c ~Jos| 2| -Toes 2 -]s]7 [-]1s5] 7 e
12 | Taz+125% - Joasjoal - Joasfoa | - [ - | -] -[-]-
Supply Current la 13 | Ta-250C —[03|06] - 03] 06| —|o3|08| - ]03]6s] ™
V=2#15V, Tp =250C 10%| AMBIENT TEMPERATURE {T3)=25°C
, Vo=10V, Ry >0k | 50 | 300 - [ 80 300 - |25 300 - |s0|300 ]| - z e MPERA
Large Signal Valtage | Ay 214 [v=215V, Vg = +10V Vimv 1 Feetet b
AL >10kS2, Note 1 2% | - | - 140 | - | - 15|~ | - 60|~ | - g
w
Input Resistance R Ta = 250C 30 (70 |-f3 |72]-{w0]e|-|w|law]|- ms2 g 5 G
5 :
Output Voltage Vg 16, [ V=215V R =10kQ, |3 | 14| - [ n3|wa| - [03] 04| - [213] 218 | - S o l
17 | Note 1 v [ |
I
Input Voltage Range \] V=415V, Note 1 138 - — [#138] - | - |na} - | - naf - - E 2
M
Common-Mode Re- 5 0 WAKMUE
jection Ratio CMRR Note 1 85 | 100 | - % [ 10| - 80 { 100 | - 96 | 110 - ‘é ; - == + ot
8 T -
Supply-Vol! Re- z 4 b .

;-’é"s.!,. Ratio. VRR Note | 80 | 96 | - |95 | 10| - [80| 9| - |es]t0| - E ¢ TYPCAL I
Note 1: Ambient Temperature (T 4) over § . ;
applicable operating temperature range as 08 88 2 o 3 P
shown below uniess otherwise specified.

CA108 CA208 CA308 INPUT RESISTANCE (RT)— @

CA108A o BAZMAo CAW: 9205-21135
-5510 +1259C  -2510+85°C 010 +70°C Fig. 7 — Input offset erfor for CA308 and CA308A.
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Fig. 8 — input offset current vs. temperature for CA108, Fig. 9 — Input offset current vs. temperature for CA308 Fig. 10 — Input bias current vs. temperature for CA108,
CA108A, CA208, and CA208A. and CA308A. CA108A, CA208, and CA208A.
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Fig. 11 — Input bias current vs. temperature for CA308 and
CA308A.
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Fig. 12 — Supply current vs. supply voltage for CA108,
CA108A, CA208, and CA208A.

Fig. 13 — Supply current vs. supply voltage for CA308
CA308A.




LINEAR INTEGRATED CIRCUITS

CA108, CA208, CA308 Types

Cr +0 TR N T R H SUPPLY VOLTAGE : V* =415V, v=s-15V I
FREQUENCY (F) <100 Hz e jS2 23R! g0 FHHTHH IBEAAAASSSERAEEERENSARSEEERESSESEES
FOR TEST CIRCUIT, SEE FIG.2 1 PEEREPeE! rFREQUENCV(n-IOON: ] T THITT hges IS SN uENNR AR AR RRRRNRRSRRRRRRRRRURR]
20 . I 1 120 FOR TEST CIRCUIT SEE FIG.2 FHH 11 18 (- HHHHHHH T AMBIENT TEMPERATURE (T4 1=125°C
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Fig. 14 — Voitage gain vs. supply voltage for CA108, CA108A, Fig. 15 — Voltage gain vs. supply voltage for CA308 and Fig. 16 — Output voltage vs. output current for CA108,
CA208, and CA208A. CA308A. CAT08A, CA208, and CA208A.
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Fig. 20 — Input noise voltage for all types.

Fig. 21 — Power-supply rejection for all types.

Fig. 22 — Open-loop frequency response for all types.
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LINEAR INTEGRATED CIRCUITS

CA111, CA211, CA311 Types
Voltage Comparators

For Commercial and Industrial Applications

“G** Suffix Types—Hermetic Gold-CHIP in
Dual-In-Line Plastic Package

“E"" Suffix Types—Standard Dual-In-Line
Plastic Package

“T"” and *’S" Suffix Types—TO-5 Style Package

Applications

B Multivibrators

Positive and negative peak detectors
Crystal oscillators

Zero-crossing detectors

Solenoid, relay, and lamp drivers

Features

® Single- or dual-supply operation
Power consumption — 135 mW at +15 V
Strobe capability
Low input-offset current:
CA111, CA211 — 4 nAltyp.)
CA311 — 6 nAltyp.)
Differential input-voltage range — 30 V
Directly interchangeable with National
Semiconductor LM111, LM211, and
LM311 Series types

The RCA-CA111, CA211, and CA311 are
monolithic voltage comparators that operate
from dual supplies up to 15 V, or from
single supplies down to 5 V. This single-
supply capability makes the outputs of these
devices compatible with RTL, DTL, TTL,
and MOS circuits. In addition, they can drive
lamps or relays, and switch voltages up to
50 V (CA311, 40 V) at currents as high as
50 mA.

The inputs and the outputs of the CA111,
CA211, and CA311 can be isolated from
system ground, allowing the output to
drive loads referred to ground, V¥, or V—.

All types are available in hermetic gold-CHIP
dual-in-line plastic packages (G suffix), 8-
lead TO-5 style packages with standard leads
(T suffix), and with dual-in-line formed leads
(“DIL-CAN", S suffix). The CA311 is also
available in the 8-lead dual-in-line plastic
package (““MINI-DIP” E suffix), and in chip
form (H suffix).
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ono (D—{e @v+
INPUT (2)- (P ouTeut
weut - ©"Tnvee
v (S) INPUT OFFSET
TOP VIEW

92Cs-27473

Functional diagram for plastic package.

v-
NOTE : PIN 4 1S CONNECTED TO CASE 92C5-24379
Functional diagram for TO-5 style package.

Feature Max. Vo Max. Ijo Max. I} R Tem(el: ) Package
Type (mV) (nA) (nA) e A | (suffix)
CA111 3 10 100 —55 to +1256 G,S,T
CA211 3 10 100 —2510 +854] G,S,T
CA311 7.5 50 250 Oto+70t G,EST
MAXIMUM RATINGS, Absolute Maximum Values at T 4 = 25°C
DC SUPPLY VOLTAGE (between V¥ and Vterminals) . . . . . .. ..o in i e inne e 38V
DC INPUT VOLTAGE® . . ottt et it i et e e et ettt e e e e e enn e hsv
DIFFERENTIAL INPUT VOLTAGE . . .. .t ittt it ettt ittt et s s oe e nanens 3ov
OUTPUT TO NEGATIVE SUPPLY VOLTAGE (V7_4):
[0 N I I I 07 - 7 L 50 vV
L0 40 v
GROUND TONEGATIVESUPPLY VOLTAGE (V44). . . . ... .. oo 330V
OQUTPUT SHORT-CIRCUIT DURATION . . . . .. it it e it et e e e s e e e e e 10s
DEVICE DISSIPATION:
UPto TA=25°C ..o 500 mW
Above TA=25C. ... ..o i ittt derate linearly at 6.67 mW/ C
AMBIENT TEMPERATURE RANGE:
Operating:
CATTT . e et et e e e —56to +125°C
CA2T . e e e e e e e e —25 to +85°CA
CABY . o et e e e e e e e e 0to+70°ct
Storage, all tYPeS . . . . . . i i e e e e e e e e e e e e e —65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £1/32in. (1.59 £0.79 mm)
fromcase for 10 SeCONAS MBX. . . . ¢ o v v v v v vt ot ettt s n vttt ee s s o e ann +265°C

*This rating applies for 16 V supplies. The positive input-voltage limit is 30 V above the negative supply.
The negative input-voltage limit is equal to the negative supply voltage or 30 V below the positive supply.
The negative input-voltage limit is equal to the negative supply voltage or 30 V below the positive supply,
whichever is less.

A Types CA211G,S, and T can be operated over the temperature range of —55 to +125°C,
although the published limits for certain electrical specifications apply only over the temper-
ature range of —25 to +85°C.

t Types CA311G,E,S and T can be operated over the temperature range of —55 to +125°C,
although the published limits for certain electrical specifications apply only over the temper-
ature range of 0 to 70°C.




LINEAR INTEGRATED CIRCUITS

CA111, CA211, CA311 Types

TYPICAL CHARACTERISTICS — ALL TYPES OFFsErs INPUT
STROBE OFFSET
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LINEAR INTEGRATED CIRCUITS

CA111, CA211, CA311 Types

ELECTRICAL CHARACTERISTICS TYPICAL CHARACTERISTICS — CA111,
TEST CONDITIONS LIMITS CA211 (CONT'D)
<+ |ia MPE! RE (Ta)=25°C
CHARACTERISTICS SUPPLY VOLTAGE (V) =15V gﬂ}} CA311  |UNITS SUPPLY VOLTAGE (VD) o8V |
UNLESS OTHERWISE SPECIFIED e Imax. | Tve. MAx 3 )
[ ) B s
:;tp'ut Off\s;et R, <5k, Note 2 Tpo=26C| 07| 3 2 1715 |y g
oltage, Vo Note 1 - 4 -1 10 § wo
3
Vi=—5mV, I = 50 mA 5 S
= 0.75] 15 — - !
(For CA311,V| <—10mV) Ta=25°C 2
\" x50
Saturation Voltage |v* Z>4.5v, v—=0, v, <-6mv, g
IgINK S8 mA Note1 [023[ 04 | — | - =
(For CA311,V| << —10mV) o H
1 -5 -0 -5 ° 0 s 92¢5-24389
nput Voltage N 1 +14 _ +14 _ v DIFFERENTIAL INPUT VOLTAGE (VIp)—V
Range, ViPpP ote - = - Fig. 10 — Input characteristcs.
Input Offset Ta=25C 4 | 10 | 6 | 50
Current, o Note 2 Note 1 — 20 _ 70 nA Z REFERRED TO SUPPLY VOLTAGES
Input Bias Ta25° [ 60 | 100 [100] 250 [ v
n w
Current, || Note 2 Note 1 _ |80 | — 300 % v*-05
Positive Suppl w .
Current, |"'p v TA = 25°C 5.1 6 5.1 75 mA g wh=1
" S 1 TH T
2:?:;:1\;8 lslxpply TA=25°C 4.1 5 4.1 5 mA é Vh-1.5 T 1T HHt 1
L b 3
0, 0
Output Leakage V|Z5mV,V, =35V TA=25C | g2 | 10 | - — nA § V1404 T AR r
1 > T - ne
Current (For CA311, V| = —10mV) Note 1 01| 05 | — - A 8 o2 o
Ty
Strobe On Current Ta=25°C | 3 - 3 - mA B v T
Voltage Gain, A TA=25°C 200 - | 200 — Vv/mv - A;:leur-iénvsm'mn?lu)f'c ™ s::s—m:o
Response Time 100 mV Input Step with o Fig. 11 — Cammo-n-mode voltage range limits
5 mV overdrive voltage Ta=25C | 200 — | 200 — ns vs. ambient temperature.
AMBIENT TEMPERATURE (Ta)*25°C
SUPPLY VOLTAGE (V*)=30V
€0
Note 1: Ambient temperature (T ) over applicable operating temperature range as shown I
below. > 50 NORMAL OUTPUT 1
£ 1 LOAD RESISTANCE (R)=1 k0 ]
.él 9 EMITTER -FOLLOWER i g
CA111 CA211 CA311 5 QuTRUT s
—55 to +125°C —25 to +85°C 0to +70°C > Ol 1
2
£ 20
Note 2: The input offset characteristics given are the values required to drive the output to 3 K
within 1 V of either supply with a 1-mA load. These characteristics define an error 0
band which takes into account the worst-case effects of voltage gain and input o) 1
g - -05 05
impedance. The input offset voltage, input offset current, and input bias current DIFFERENTIAL INPUT VOLTAGE (VIp) —mV
specifications apply for any supply voltage from a 5 V single supply up toa ¥15V 9zcs- 24391
dual supply. Fig. 12 — Transfer function.
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LINEAR INTEGRATED CIRCUITS

CA111, CA211, CA311 Types

T006] AMBIENT TEMPERATURE (Ta)=25°C TYPICAL CHARACTERISTICS — CA311
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LINEAR INTEGRATED CIRCUITS

CA124, CA224, CA324 Types
Quad Operational Amplifiers

For Commercial, Industrial, and Military Applications

The RCA-CA124, -CA224, and -CA324 con-
sist of four independent, high-gain opera-
tional amplifiers on a single monolithic
substrate. An on-chip capacitor in each of the
amplifiers provides frequency compensation
for unity gain. These devices are designed
specifically to operate from either single or
dual supplies, and the differential voltage
range is equal to the power-supply voltage.
Low power drain and an input common-
mode voltage range of from 0 V to vt_15Vv

(single-supply operation) make the CA124,
CA224, and CA324 suitable for battery
operation.

The CA124, CA224, and CA324 are supplied
in a 14-lead dual-in-line plastic package (E
suffix), or in a hermetic gold-chip 14-lead
dual-in-line plastic package (G suffix) to pro-
vide true hermetic performance. The CA324
is also available in chip form (H suffix), and
as a hermetic gold-chip (HG suffix).

MAXIMUM RATINGS, Absolute-Maximum Values at Tp= 250¢c

SUPPLY VOLTAGE S
DIFFERENTIAL INPUT VOLTAGE .
INPUT VOLTAGE . . . . .
INPUT CURRENT (v, <-0.3 V)"

OUTPUT SHORT CIRCUIT TO GROUND
(vt<is v)* .

DEVICE DISSIPATION:
Up to T =55°C
Above T =55°C

AMBIENT TEMPERATURE RANGE:
Operating.

Storage . . . . . . . . . . ..
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £1/32 in. (159 £0.79 mm)

from case for 10 seconds max.

32Vorti6V
32V

—0.3V to +32V
50 mA

Continuous

.. 750 mW
derate linearly at 6.67 mW/°C

—55 to +125°C
—65 to +150°C

+265°C

*The maximum output current is approximately 40 mA independent of the magnitude of v*. Continuous
short circuits at V¥ > 15 V can cause excessive power dissipation and eventual destruction. Short circuits
from the output to Vvt can cause overheating and eventual destruction of the device.

1This input current will only exist when the voltage at any of the input leads is driven negative. This current
is due to the collector-base junction of the input p-n-p transistors becoming forward biased and thereby
acting as input diode clamps. In addition to this diode action, there is also lateral n-p-n parasitic transistor
action on the IC chip. This transistor action can cause the output voltages of the amplifiers to go to the
vt voltage level (or to ground for a large overdrive) for the time duration that an input is driven negative.
This transistor action is not destructive and normal output states will re-establish when the input voltage,
which was negative, again returns to a value greater than —0.3 V dc.

702,34

100

- Ql
INPUTS

-0

¢

92CM -24205R!

Fig. 2—Schematic diagram—one of four operational amplifiers.
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“E" Suffix Types: Standard Dual-In-Line
Plastic Package

""G" Suffix Types: Hermetic Gold-Chip
Dual-In-Line Plastic Package

Features:

B QOperation from single or dual supplies

B Unity-gain bandwidth . . . . . . 1 MHz (typ.)

® DC voltage gain . . . . . . 100 dB (typ.)

B Inputbiascurrent . . . . . ... 45 nA (typ.)

® Input offset voltage . . . . . .. 2mV (typ.)

8 |nput offsetcurrent . . . . . . . 5 nA (typ.)
for CA224,CA324

3 nA (typ.) for CA124
B Replacement for industry types 124, 224, 324

Applications

® Summing amplifiers

® Multivibrators

® Oscillators

® Transducer amplifiers
® DC gain blocks
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NEG
INPUT |

POS
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vt @-—
et 2 O
NPuT 2(®—
ouPUT 2 (D
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i _r‘@f»?PSun
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WeuT 3
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92C5-24204

TOP VIEW

Fig. 1 — Functional diagram.




LINEAR INTEGRATED CIRCUITS
CA124, CA224, CA324 Types

ELECTRICAL CHARACTERISTICS (Values apply for each operational amplifier)

TEST CONDITIONS CA124 CA224,CA324
LIMITS LIMITS
CHARACTERISTIC Supply Voltage (V) =5V UNITS
Unless Otherwise Specified |Min.| Typ. | Max. |Min.| Typ. | Max.
TA= 250C
Input Offset Voltage, V| Note 3 — 2 5 - 2 7 mV
Output Voltage Swing, Vopp | R =2 k§2 0 - |vt-15|o0 - |vt-1s] v
Input Common-Mode 4o _ + +
Voltage Range, V|cR Note 2, V7=30 V 0 V'-15|0 — V'-15 \Y
Input Offset Current, g Wr-y- - 3 30 |- 5 50 nA
Input Bias Current, I|g I|+ or I}™, Note 1 - 45 150 - 45 250 nA
Vit=t1Vv,Vv,7=0V
! ol ' _ {20 | 40 - mA
Output Current {Source), o v*t=15 v 20 40
Vvit=0v,v,7=1Vv,vt=15 v |10 20 - 2 - A
Output Current (Sink), Ig - '+ I_ 10 0 i
vVit=ov,vi—=1v, 12 | =0 B
V(=200 mV 12150 | - MA
Large-Signal Voltage Gain, A R >2 kLV*=15V 94 100 - 88 100 - dB
(For large Vg swing) '
Common-Mode Rejection Ratio,
CMRR DC 70 85 - 65 70 - dB
Power Supply Rejection Ratio, _ _
PSRR DC 65 100 65 100 dB
Amplifier-to-Amplifier f=1to 20 kHz (Input re- _ 1-120 B — l-120 _ dB
Coupling ferred)

Ta =-40 to +85°C (CA224),
Tao=0to 70°C (CA324)

Input Offset Voltage, V| Note 3 - - 7 - - 9 mV
Temperature Coefficient of

= 55 to +125°C

-
>
[

Input Offset Voltage, ©V|g Rs=0 - 7 - - 7 N wv/ec
Input Offset Current, tj( W= - - 100 | - - 150 nA
el o
e e on "o [ e
Input Bias Current, || ||+ or = - — 300 — — 500 nA
Supply Current, it Ry =< On All Ampl. - 0.8 2 - 0.8 2 mA
Input Common-Mode V+ 30V 0 R RV 0 _ |vto2 v

Voltage Range, V|cR

Large-Signal Voltage Gain, A R >2kQV*=15V 88 - - 83 - - dB
(For large V( swing)

Output Voltage Swing:

HichLevel V R =2k§,v* =30V 26 - - 26 - - v
1gh-Evel Y OH RL=10 k2 27 | 8 | - |27 | 28 | -
Low-Level, Vo RL=10 k§2 - 5 20 - 5 20 mV
Output Current: .
V*=1Vpe. V| 7=0,
Source, I s ! 10 |20 ]| - |wo|20]| - |m
Vy7=1Vpe,V *=0,
Sink, 1o ML 5 |8 | - |s |8 | - |ma
Differential Input Voltage Note 2 - - vt - - vt \% ]

NOTE 1: Due to the p-n-p input stage the direction of the input current is out of the IC. No loading
change exists on the input lines because this current is essentially constant, independent of
the state of the output. .

NOTE 2: The input signal voltages and the input common-mode voltage should not be allowed to go
negative by more than 0.3 V. The positive limit of the common-mode voltage range is
vt — 15V, but either or both inputs can go to +32 V without damage.

NOTE 3: Vg =14 Vpg, Rg=0 Q2 with vt from5 V to 30 V; and over the full input common-
mode voltage range (0 V to V¥ — 15 V).
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LINEAR INTEGRATED CIRCUITS

CA124, CA224, CA324 Types
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Fig. 3—Input current vs. ambient temperature.
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Fig. 4—Supply current drain vs. supply voltage.

Fig. 5—Large-signal frequency response.
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LINEAR INTEGRATED CIRCUITS

CA139, CA239, CA339 Types
Quad Voltage Comparators

For Industrial, Commercial, and Military Applications

The RCA-CA139, -CA239, -CA339, -CA139A,
-CA239A, and -CA339A types consist of four
independent single- or dual-supply voltage
comparators on a single monolithic substrate.
The common-mode input voltage range in-
cludes ground even when operated from a
single supply, and the low power supply cur-
rent drain makes these comparators suitable
for battery operation. These types were de-
signed to directly interface with TTL and
and CMOS.

Types CA139A, CA239A, and CA339A
have all the features and characteristics of
their prototype counter parts CA139, CA239,
and CA339 plus an even lower input-offset-
voltage characteristic. These devices are sup-
plied in a 14-lead dual-in-line plastic package
(E suffix), or in a 14-lead dual-in-line plastic
package with a hermetic chip (G suffix), to
provide true hermetic performance. The
CA339 is also available in chip form (H
suffix), and as a hermetic chip (HG suffix).

MAXIMUM RATINGS, Absolute-Maximum Values at Tp= 250C:

DCSUPPLYVOLTAGE ........ ittt

DC DIFFERENTIAL INPUT VOLTAGE
INPUT VOLTAGE

INPUT CURRENT (V|<—-03V)*. ...l

OUTPUT SHORT CIRCUIT TO GROUND*

(Single Supply) . . oot

DEVICE DISSIPATION:
Upto Tp = 55°C
Above Tp = 55°C

AMBIENT TEMPERATURE RANGE:

36 Vor+i8V
+36 V
~0.3Vto+36V
50 mA

Continuous

750 mW
derate linearly at 6.67 mW/°C

"E"" Suffix Types: Standard Dual-In-Line
Plastic Package

"G" Suffix Types: Hermetic Gold-Chip
Dual-In-Line Plastic Package

Features:

m  QOperation from single or dual supplies
8 Common-mode input-voltage range to ground
®  Qutput voltage compatible with TTL, DTL,
ECL, MOS, and CMOS
m  Differential input-voltage range equal to the
supply voltage
® Maximum input-offset voltage (V|o):
CA139A, CA239A, CA339A —2 mV
CA139, CA239, CA339 —5 mV
= Replacemaent for industry types 139, 239
339, 139A, 239A, and 339A

Applications:
B Square-wave generators

®  Time-delay generators

®  Pulse generators

= Multivibrators

= High-voltage digital logic gates
= A/D converters

® MOS clock timers

OPErating . ..ot vttt et e e —55 to +125°C

L] 1o . - S —65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 in. (1.59 £ 0.79 mm)

from case for 10 seconds Max. ..........covveueunnnn. +265°C

* Inputs must not go more negative than —0.3 V.

AShcrt circuits from the output to Vv* can cause excessive heating and eventual destruction.
The maximum output current independent of vtis approximately 20 mA.

70 2,3,4

+INPUT
OUTPUT
=INPUT
8
OF ¢ ®
©@
Q7 @)
Q5 Q6
T0 2,3,4

T
COMPARATOR NO. |

92CM-24150R1

Fig. 1 —Schematic diagram.

\J
output 2 (1 (4 ouTPUT 3
ouTPUT 1 (B— +—@3 ouTpPuT 4
vt +—(2) GROUND
NEG. INPUT | (3)—] (D POS. INPUT 4
POS. INPUT | (8)— NEG. INPUT 4
NEG. INPUT 2 (B)— +—(®)POS. INPUT 3
POS. INPUT 2 (7)— ——(8) NEG. INPUT 3
TOP VIEW

92CS-24149

Fig. 2 —Functional diagram.

TYPICAL CHARACTERISTICS

LOAD RESISTANCE (R ) =@

SUPPLY CURRENT (1*) —mA

o 10 20 30
SUPPLY VOLTAGE (V+)—-V
92CS-24151RI

Fig. 3—Supply current vs. supply voltage.
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LINEAR INTEGRATED CIRCUITS

CA139, CA239, CA339 Types

ELECTRICAL CHARACTERISTICS TYPICAL CHARACTERISTICS (Cont'd)
TEST CONDITIONS LIMITS COMMON - MODE INPUT VOLTAGE (Vyc)=O V I
Vtesy CA139 CA139A COMMON-MODE INPUT RESISTANCE (R1¢)=10%0
CHARACTERISTIC UNITS <
Unless otherwise e
indicated Min| Typ] Max. | Min| Typ.| Max. s
s
Input Offset 20c | - | 2 5 | - |1 2 i
Voltage (V|Q)‘ VREF = mv z
A!'Output Switch | 14 V.Rg=0lNote1] - | - 9 N 4 g 1
Point V=14V E
- - 1]
Differential Input Keep 3" inputs >0 V 2
Voltage (Vyp) for V7 (If used), — — 36 _ _ 36 v S
9e V10 Notes 1,2 10|
ViT=1V, |0 §
Saturation Voltage |V*=0V, %% 250| 500 — 250 s00 mv ) 10 20 30 40
{(Vsar) LS'NA( < Note 1] — _ 700 _ _ 700 SUPPLY VOLTAGE (V) —V 02cs- 2415281
m
Common-Mode 20¢ | o vtois| o Vo158 Fig. 4—Input current vs. supply voltage.
Input Voltage Note 3 Y — V: 2 0 — V: 2 v
Range (V)cR) B B B B ANBIENT TEMPERATURE (Ta)+25°C IR 3
Input Offset i o V¥arISV lu
Current () 51 = z
CA139, CA139A RN E % | - |3 | 2 o NG sixa (700 g
———] 250C ) 2
CA239, CAZ39A | |+ - - 15 s0 |- |s | s0 | na i O3 I
CA339, CA339A > INPUT 5
S e D+ g 2 Y
CA139, CA139A 100 100 L [oyeromveds 7 i z
, — — _ -— > - Vot 4
— ] 2> TN Y
CA239, CA239A Note 1 150 150 PR 55 8 5 g 2
CA339, CA339A T 1 8 ;‘ 5
Input Bias Current :>i A
5 mv
! g i
A139, CA139A _ _ =
CA139, Wort- | 2°C 25 | 100 25 | 100 o8 Tl
CA239, CA239A . — W
C with Output - 25 250 - 25 250 nA 92cs-24153
CA339, CA339A in Linear ' . . ]
CA139, CA139A Range - - 300 - - 300 Fig. 5—Response time for various input
CA239, CA239A Note 1 400 - 400 overdrives—negative transition.
CA339, CA339A - - -
§ TETTTTE AMBIENT TEMPERATURE (Ta) -25-CHH|'00 ?
+ |RpL=>onallcom- | T Hso 1
Supply Current (17) parators, Tp = 25° 08 2 08 2 mA ;’?
2
Vit 3
V" =0, 250C |- |04 - - ]01 - nA :
Output Leakage Vo=5V > EAORIVE §
Current vit=1y, ’Ig' . 100 mV
VyT =0, Note 1] — - 1 - - 1 HA = e
= =3
VO 30V E s
V"=V, 2 R Sav
Output Sink vit=o, PR
Current Vo<H5V, 6 (16| ~- |6 16 ] - |mA 5 o
Ta = 25°C o o8 ' 1.8 2
TIME (1) — u8
+= v2cs- 24104
Voltage Gain (Ag ) :L Q;::éw BV oo | - {50 200 [ - [vimv o
A - Fig. 6—Response time for various input
\S/"= TU‘ Logic overdrives—positive transition.
. wing, REF =
Large Signal
Rrge I9naT' +1.4V.Vg = 50V, |- 1300 - — {300 - ns N
esponse Time R = 5.1k, R 079 T o:nIo'rl T
Ta =25°C ,-I-. ° saturarion ||
= 2
. VRL=5V. 3 100,
“;:?;‘4‘" e |RL=SIKe, - 3| - |- a3 - | 2 -~
igs. Tp = 25°C § -
2
Note 1:  Ambient Tempx (Ta) i over operating temperature range as shown below. § 0, 7_._,-"1
CA139 ocy | CA239 o) | CA339 0, H 2
e 155 10 +125%C) | CA% (75 10 +as c'lCAG:BA 10 to +70°C) ¢ - s
Note 2: The comparator will provide a proper output state even if the positive swing of the inputs exceeds § q,‘)«/
the power supply voltage level, if the other input remains within the common-mode voltage range. g o «‘*?
The low input voltage state must not be less than —0.3 V (or 0.3 V below the magnitude of the 5 :_ \e“‘
negative power supply, if used). g L WA
Note 3: The upper end of the common-mode voltage range is (V') — 15 V, but either or both inputs can ° 10-3
90 to +30 V without damage. 02 2 10~ 100 o' 102
OUTPUT SINK CURRENT (Ig)—mA
92CS- 24155
Fig. 7—Output saturation voltage vs. output sink
current.
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LINEAR INTEGRATED CIRCUITS

CA270 Types

Features:
Tv SV"Chronous DemOdulators B Synchronous detector with single tuned coil
For Color and Black-and White TV Systems ® Provides rf and if age (forward)

B Tuner afc available with single quadrature coil
The RCA-CA270AW, CA270BW, and CA- inversion and sync inversion systems force ® Dual-polarity noise inverters
270CW are integrated circuits which perform overshoots in the video waveform to be ® Video amplifier . .
the functions of synchronous detection of returned to accurately defined potentials. ® Positive- and negative-polarity buffered video
the TV if, video amplification and buffering, This design effectively removes dependence . lef_erentlal if input
and noise inversion on dual-polarity wave- on both the degree of overshoot and tempera- : Optional use of gating pulse

forms. These devices also offer agc and afc
facilities for use with n-p-n transistor if ampli-
fiers and tuners. Both positive and negative

ture variations. In addition, reduced current
consumption assures lower over-all power
dissipation, thereby improving reliability.

Fig. 1—Functional block diagram of CA270AW, CA270BW, and CA270CW

TV synchronous demodulator.

92CM~26927

Low-voltage, single-polarity power supply

S
?olfntues of (\indeo o‘:l;'pt;(tlbe:;';et a\t/’allablgn;l'tt\rl]s The three types are electrically identical in IF N ! 16 |— v~ (GND)
eature provides great fle v Dy per 9 most parameters. The CA27QB has the most PN 12 IS [— bewmob. colL
the designer to use either output for deriving . It . . . VHSUPPLY) — 3 14— DEMOD. COIL
the video and sound channels stringent limits on white level, videp in- AGC (TUNER) — 4 13— arFc coiL
evl a ) version, and afc dc offset. The CA270C has AGC (IF)  —]5 12 |— AFC COIL
The RCA-CA270 series is pin-compatible and the least stringent limits on white level and pvelfmbaion 4 o A o oA
electrically similar to the industry series video inversion, and no afc limits. NC. B S o R SN Ut
A270, but incorporates several improved L Lo
;l;agtuers “In articul‘;r improved whits noise The CA270 series is supplied in a 16-lead TOP VIEW 9205-26935
. p - 1mp staggered quad-in-line plastic package ("“W"
suffix). Terminal assignment.
DETECTOR
TUNING
v+
855
U
=@ —————— @@ —————— = ———
+ VIDEO
Ut AMPLIFIER SYNCHRONOUS VIDEO PROCESSOR ®
LIMITER DEMODUL ATOR NoisE INVERTER [19) —vipEo
I i o
| AGC OUTPUTS
| AFC TUNER
| DETECTOR PROCESSOR G)
|
(e —————— (12~ -(3) ?___@@___J DELAY
v"_' AFC I BGATE PULSE —
gr%:l?b?(?TURE (OU'?;gT AGC = 92C5-26928
CA270AW AND -
cazToBW FLTer T[T | opTionaL) TUNER RF STAGE
ONLY

Fig. 2—Supply-current test circuit.

+l2Vv IF CONTROL STAGE
L 200 J—z.z nF
I~ 1
MAXIMUM RATINGS, -
Absolute-Maximum Values at T 4=25°C: 1
DC SUPPLY VOLTAGE(Between Terminals 3 DIFF. INPUT -——= T OPTIONAL LINE GATING
and 16 for 10 s max., with current limited = —_—
0 100mMA) ... 18V —————O
DEVICE DISSIPATION:
UptoTp =565 ................ 750 mW

Above T =55°C ... derate linearly 7.9 mW/°C VIDEO OUTPUTS
OPERATING TEMPERATURE RANGE @ @ @
............................ —40 to +55°C
STORAGE TEMPERATURE RANGE O
............................ —65 to +150°C 56 oF QGHF +28 V STABILIZED
LEAD TEMPERATURE (During Soldering) 1+ P TUNING POTENTIOMETERS
At distance 1/16” +1/32" (1.59 £0.79 mm) ——————
fromcase for 10smax. ............ +265°C u |
h [m——l———4 5 |
DEMOD. | |
TANK b s
CIRCUIT CIRCUIT B e
*L1=12=7 turns 26 swq tna wire ka H } |
=0.3 uh; Q (unloaded) = 125 V.‘(.)lﬂ!xlgi _L 1 _L

Coil 0.D. = 0.220" (5.6 mm) =
Freq. =389 MHz

ACA270CW is not specified for AFC.

92CL-26929

Fig. 3— Typical application circuit for CA270AW and CA270B8W.
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LINEAR INTEGRATED CIRCUITS

CA270 Types

v+
2V 1kQ

50kQ

(CA270AW AND
CA2TOBW ONLY)
—0

0.5 pF
It

AFC

O
=VIDEQ

|k OUTPUT
+VIDEQ
56pF {05pF | 47 pF QUTPUT
=@ ®» @ B @ 9
CA270AW
CA270BW
CA270CW
" 56 6 &
INPUT SD ® 22 nF
\'nF 330 47 pF GATE PULSE
- | oF INPUT (OPTIONAL)
1 ) it DELAY
i nF | ADJUST
—II" 10 kQ
100 4F ?ao Q -
m
" 1t
| uF It
AL e
I
= 1002 AGC TO
1 kQ RF AMPL.
V+ O
O— AN
12v 12 kQ AGC TO
IF AMPL.

Fig. 4—Test circuit for CA270AW, CA270BW, and CA270CW.

92CS 26930

ELECTRICAL CHARACTERISTICS at Tp = 259C, Supply Voltage vh=12v,
and Referenced to Test Circuit (Fig. 4).

CHARACTERISTIC TEST CONDITIONS MIN. | TYP. [MAX.IUNITS
Supply Voltage, vt vt=12v 10.2 12 |13.8 \%
Supply Current, I vt=12vV 22 | 40 | 56 | mA

(See Fig. 2)

Video Characteristics:

DC Output Voltage, CA270AW 5.7 6 6.3

Term.9 (See Fig. 5) Zero Signal CA2708BW 5.8 6 6.2 \Y
CA270CW 5.5 6 6.5

DC Output Voltage, CA270AW | 5.6 6 6.4

Term.10 (See Fig. 5) Zero Signal CA270BW 5.7 6 6.3 \Y
CA270CW 5.5 6 6.5

Sync Tip Output Output=AGC thres- - 3 — \%

Voltage, Term.9 hold (non-gated)

AC Input Voltage, Input for output= 50 70 | 100 mV

Terms.1,2 AGC threshold

Input Res., Term.1 - 33 — K2

Input Res., Term.2 - 33| - K2

Video Bandwidth, At output = —3 dB — 5 - MHz

Term.9

Differential Gain See Note 1 - - 10 %

Differential Phase See Note 1 — - 10 deg

Intermod. Products:

Beat Freq.,1.6 MHz See Note 1 (95% sat. - — | —60 dB
Beat Freq.,2.8 MHz blue colour bar) — — | —-67 dB

Rejection at Carrier F=Video Carrier;V N -40 - — dB

Freq., Terms.9,10,11 for Term.9(dc)=3.7V

Rejection, Twice Carrier | F=2X Video Carrier; —-40 — - dB

Freq.,Terms.9,10,11 VN for Term.9(dc)

=37V
AGC Characteristics:
Sat.Voltage, Term.4 Zero Sig.; I4 =10 mA — - 103 \Y
Sat. Voltage, Term.5 Zero Sig.; I5 = 10 mA 0.7 — 1.2 \

40

VIO

v9

VIDEQO OUTPUT—V

[o] H

|
|
|
| HOR. sCAN
TIME— us

92CS - 26931

Fig. 5—Typical waveforms for video outputs.
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o |
@ |
< 3} | |
|
o] ' ] ] h L
-1.5 -0l fg +0.1 +1.5
FREQUENCY — MHz
9205-26932
Fig. 6—Typical AFC characteristic.
AGC
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2 : Vs (IFIR-10 kO
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§ r | /" Vs (IFIR=14 KO
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Fig. 7—Typical AGC characteristics.
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Fig. 8—Typical transfer characteristics.




CA270 Types

ELECTRICAL CHARACTERISTICS at Tp = 259C, Supply Voltage (V*) =12V, (Cont'd)
and Referenced to Test Circuit (Fig. 4).

CHARACTERISTIC TEST CONDITIONS MIN. | TYP. [MAX.|UNITS ]
Breakdown Voltage, I4 or Is=1 mA (sink) 14 — — A%
Terms. 4,5
Control Current, 10 — — mA
Terms. 4,5
Current Ratio I4/I5 Ig =1 mA 6 - —
Input Signal Increase AGC from threshold - - 05 dB
with resp. to AGC to max.
Threshold (See Fig.7)
AGC Gating Pulse Input,| Pulse voItage=V+to 0; 2 - vt \)
Term. 7 (optional) See Note 2
Input Res., Term.7 - 1.8 - K2
AFC Characteristics:
(See Fig. 6) CA270AW 10 - -
Output Voltage, f=f,£02 MHz CA270BW 10 - — Vp-p
Term. 11 CA270CW — - -
Output Voltage, CA270AW 10 - -
Term. 11 f=f,+ 1.2 MHz CA270BW 10 - - Vp.p
CA270CW — — -
DC Offset Voltage, Zero Sig.; measured CA270AW | —1.7 - 1.7
Term. 11 across R|_= CA270BW | -1 — 1 \
50 KS2to +6 V CA270CW — - -
Noise Inverter
Characteristics:
Inversion Threshold, Positive noise pulses — 6.6 - \"
Term. 9
Inversion Threshold, Negative noise pulses — 2.2 - \
Term. 9
Noise Inversion Signal inversion threshold - 10| - mV
Sensitivity, Term. 9 for complete inversion
Video Inversion
Characteristics:
Video Inversion, Carrier increase CA270AW - - 0.2
Term. 9 (at from 0 to 5 mV CA270BW - - 0.1 \Y
low carrier levels) (appx.8% carrier) CA270CW - - 0.3

Note 1: CCIR modulation system, peak white = 10% carrier.
Note 2: Maximum pulse amplitude must never exceed the supply voltage (V™).

APPLICATIONS

The diagram shown in Fig. 3 is typical of the
type of circuit used in a practical application
of the CA270 series devices.

Video Detector

The if input signal may be applied push-pull
to terminals 1 and 2, or single-ended to either
terminal 1 as shown, or to terminal 2. These
input terminals are internally biased.

The detector tank circuit can be tuned by
applying a 50 mV cw signal of video if fre-
quency to the input and adjusting the in-
ductor L1 for maximum differential output
between terminals 9 and 10. The input sig-
nal is then reduced to 26 mV and L1 is re-
adjusted for maximum output.

AFC Detector

The afc quadrature tank circuit should be
tuned only after the detector adjustment has
been made. Using the same input signal, in-
ductor L2 should be adjusted for 6 V dc
output at terminal 11. The 0.5-pF quadrature
phase-shift coupling capacitors can affect
symmetry and actual values will depend on
the layout used. When L1 and L2 are properly
tuned, the output swing at terminal 11 will
be 10 volts minimum for frequencies of
0.2 MHz to +1.2 MHz about the if carrier
frequency.

LINEAR INTEGRATED CIRCUITS

AGC Detector

The agc threshold, corresponding to sync tip
level, is approximately 3 volts at terminal 9.
Full agc potential will be developed if the
input signal increases by 0.5 dB maximum
with respect to the threshold value. The agc
control at terminal 4 is intended for tuner
control. The agc control at terminal 5 is for
forward agc control of n-p-n transistors in the
if amplifier. When sinking 10 mA, the zero-
signal agc voltage at terminal 4 is 0.3 volt
maximum; at terminal 5, it is 1.2 volts maxi-
mum.

The design of the device is such that the sink
current at terminal 4 is a minimum of 6 times
that at terminal 5. The rf agc sink current be-
gins to decrease when the if sink current is
about one-sixth of that required to saturate
the rf agc output at terminal 4. The rf agc
delay may be adjusted by means of a variable
resistor between terminal 5 and ground. This
adjustment modifies the if system gain, thus
affecting the rf delay threshold. At maximum
gain the current into terminal 5 is large com-
pared to the current in the variable resistor
and adjustment is ineffective. As the signal
increases and rf agc is applied, the terminal 5
sink current approaches zero and the if agc is
determined by the value of the variable re-
sistor.

A horizontal gating pulse may be applied to
terminal 7 to gate the agc detector. The
agc threshold (sync tip) decreases approxi-
mately 0.3 volt at terminal 9 when gating is
used. The gating pulses must be negative-
going with a recommended minimum ampli-
tude of 3 volts. They may be ac or dc coupled,
but the maximum peak value must not ex-
ceed the dc supply voltage at terminal 3. If
dc coupling is used, the potential during fly-
back should be less than 0.5 volt and during
scan, greater than 1.5 volts.

Noise Inverter

Noise pulses in excess of 6.6 volts at terminal
9, which would result in “‘white spots”, are
processed in the device by inverting and
clamping them to near black level (approx.
3.6 V). Noise pulses at levels of less than 2.2
volts at terminal 9 which would result in
sync noise interference, are inverted and
returned to black level.

Complete inversion occurs for signals 10 mV
above the inversion threshold.
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LINEAR INTEGRATED CIRCUITS

CA555, CA555C Types
Timers

For Timing Delays & Oscillator Applications in
Commercial, Industrial, and Military Equipment

The RCA-CA555 and CAbB55C are highly
stable timers for use in precision timing and
oscillator applications. As timers, these
monolithic integrated circuits are capable of
producing accurate time delays for periods
ranging from microseconds through hours.
These devices are also useful for astable oscil-
lator operation and can maintain an accurate-
ly controlled free-running frequency and
duty cycle with only two external resistors
and one capacitor.

The circuits of the CA555 and CA555C may
be triggered by the falling edge of the wave-
form signal, and the output of these circuits
can source or sink up to a 200-milliampere
current or drive TTL circuits.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE . . . 18 \%
DEVICE DISSIPATION:
Upto Tp =55°C . 600 mwW
Above Tp = 65°C Derate Imearly 5 mw/°C
AMBIENT TEMPERATURE RANGE (All Types):

Operating

CAbb5 —55 to +125 ©C
CAB55C | 0to70 °c*
Storage —65 to +150 °C

LEAD TEMPERATURE {During Soldering):
At distance 1/16’* * 1/32"
(1.59 £ 0.79 mm) from case

The CAB55 and CASL55C are supplied in
hermetic IC Gold-CHIP 8-lead dual-in-line
plastic packages (G Suffix), standard 8-lead
TO-5 style packages (T suffix), 8-lead TO-5
style packages with dual-in-line formed leads
(DIL-CAN, S suffix), 8-lead dual-in-line plas-
tic packages (MINI-DIP, E suffix), and in
chip form (H suffix). These types are direct
replacements for industry types in packages
with similar terminal arrangements e.g.SE555
and NEB55, MC1555 and MC1455, respec-
tively. The CA555 type circuits are intended
for applications requiring premium electrical
performance. The CA555C type circuits are
intended for applications requiring less strln-
gent electrical characteristics.

CONTROL
VOLTAGE

q)Yanczn

CA555 SERIES

THRESHOLD| OuTPUT

DISCHARGE

RESET

(JDGROUND (SUBSTRATE)

9enc casth

for 10 seconds max. +265 oc Fig. 1 — Functional diagram of the CA555
series.
————— e
vt 1 cJ.’.‘SESi’?é‘a’ T comrﬂgﬁga T FLIP-FLOP —l

ouTPUT

Qo

OUTPUT

THRESHOLD

oy :‘j
| | a7k
il ok bAAA-
I l Qi Qi2
e Lo = ] a s
5 Qi
| Qs
2 5k
TRIGGER T T T T T — T -I { }/Qm
100 x
g 1
|

———t e — e —— e e e e L L

RESISTANCE VALUES ARE IN OHMS

92CL-2495%8

Fig. 2 — Schematic diagram of the CA555 and CA555C.

AThe CAB55E, S, J, and T can be operated over the temperature range of

—55°C to +125°C

although the published limits for certain electrical specifications apply only over the

temperature range of 0 to +70 C.
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CAb55G, CA555CG:

Hermetic Gold-CHIP 8-Leqd Dual-In-Line
Plastic Package (MINI-DIP)

CAB55T, CA555CT:
Standard 8-Lead TO-5 Style Package

CA555S, CA555CS:
Standard 8-Lead TO-5 Style Package
With Formed Leads (DIL-CAN)

CA555E, CA555CE:

8-Lead Dual-In-Line Plastic Package
(MINI-DIP)

Features:

m  Accurate timing from microseconds
through hours

Astable and monostable operation

®  Adjustable duty cycle

Output capable of sourcing or sinking
up to 200 mA

Output capable of driving TTL devices
Normally ON and OFF outputs
High-temperature stability —0.005%/°C
Directly interchangeable with SE555,
NES55, MC1555, and MC1455

Applications:

8 Precision timing

®  Sequential timing

®  Time-delay generation

= Pulse generation

8 Pulse-width and position modulation
®  Pulse detector

srouno (1) () vt

TRIGGER(2) (7) oiscHarGE

outpuT (3) (6) THRESHOLD
reseT(4) VoLTRge

TOP VIEW

a. MINI-DIP plastic package
TO-5 style paekaae with formed leads

RESET
TOP VIEW

92C5- 24957

b. TO-5 style package

Fig. 3 — Terminal assignment diagrams.




CA555, CA555C Types

ELECTRICAL CHARACTERISTICS, At T4 =250C, vt=5 to 15 V unless otherwise specified

LINEAR INTEGRATED CIRCUITS

MINIMUM PULSE WIDTH -ns

150

ul

50 »

.l 0.2 0.3
MINIMUM TRIGGER (PULSE) VOLTAGE (xVv*)

¥ 04

*WNEHE x IS THE DECIMAL MULTIPLIER OF THE SUPPLY VOLTAGE
92CS-24960

Fig. 4 — Minimum pulse width vs. minimum

trigger voltage.

LIMITS
CHARACTERISTIC|TEST CONDITIONS CA555 CA555C UNITS
Min.| Typ. |Max.|Min.| Typ. [Max.
DC Supply Voltage,
v+ 4.5 - 18 | 45 — 16 Vv
vt=5vV,
DC Supply Current R =o° — 3 5 ~ 3 6 mA
(Low State)™, It vt=15V,
RL = - 10 |12 | - 10 |15 ] mA
Threshold Voltage,
VTH - |[(2/3)vH] - - [(2/3)vt] — \"
. Vt=5V 145 167 [ 1.9 — 1.67 —
Trigger Voltage vV =15V 28 5 52 | = 5 — ‘V
Trigger Current - 0.5 - - 0.5 - uA
Threshold Currenta,
ITH - 0.1 (0256 | — 0.1 025 uA
Reset Voltage 0.4 0.7 1.0 | 04 0.7 1.0 \
Reset Current - 0.1 - — 0.1 - mA
Control Voltage vt=5V 29 333 |38 |26 | 3.33 4 \'
Level vt=15V 9.6 10 104 1] 9 10 1 Vv
+ =
v _5 v - - - — 0.25 |0.35
ISINK =5 mA v
ISINK = 8 mA — 01 025 | — - -
Output Voltage vt=15V
‘ Drop: | ISINK = 10 mA - 0.1 1015 | — 0.1 |0.25
LowState, VOL  [Tjcvi=50mA | — | 04 |05 | — | 04 |o7s
\Y
ISINK = 100 mA - 2.0 2.2 - 2.0 25
ISINK = 200 mA - 25 - - 25 -
vt=5V
30| 33 - 1275 3.3 -
ISOURCE = 100 mA
High State, VOH vt=15v \Y
ISOURCE =100mA {13.0| 133 | — [1275] 133 | —
ISOURCE =200 mA | — 12,5 - - 12,5 -
Timing Error
(Monostable): R1. Ra ) - 05 2 — 1 - %
Initial Accuracy =1to 100 k2
Frequency C=0.1uF p/m/
Drift with, Tested at - 30 100 | — 50 — oC
Temperature Vt=5vV,
Drift with Supply vt=15V — loos lo2 | - 0.1 - | %V
Voltage ) ) ’
Output Rise Time, t; - 100 - - 100 - ns
Output Fall Time, t¢ — 100 — - 100 - ns

* When the output is in a high state, the dc supply current is typically 1 mA less than the

low-state value.

A The threshold current will determine the sum of the values of R1 and Ry to be used in
Fig. 16 (astable operation): the maximum total R1 + Ry =20 MQ.
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. 0 .5
SUPPLY VOLTAGE (V*)-V
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Fig. 5 — Supply currént vs. supply voltage.
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Fig. 6 — Output voltage drop (high state) vs.

source current.
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Fig.7 — Output voltage-low state vs. sink current

atvVt=5v.
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LINEAR INTEGRATED CIRCUITS

CA555, CA555C Types
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Fig.9 — Output voltage-low state vs. sink current

Fig.8 — Output voltage-low state vs. sink atvt=15V.
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Fig.11 — Delay time vs. temperature.
SWITCH_SI "OPEN"

3V
INPUT
VOLTAGE (TERMINAL 2)
o SWITCH S1 "CLOSED”

33V— — - ————— —
CAPACITOR !
VOLTAGE (TERMINALS 6,7)
0=

1o

ouUTPUT
VOLTAGE
(TERMINAL 3)

o

92CS-26781

Fig.14 — Typical waveforms for reset timer.

TYPICAL APPLICATIONS
Reset Timer (Monostable Operation)
Fig.13 shows the CAB55 connected as a reset
timer. In this mode of operation capacitor
CT is initially held discharged by a transistor
on the integrated circuit. Upon closing the
“start” switch, or applying a negative trigger
pulse to terminal 2, the integral timer flip-
flop is “‘set” and releases the short circuit
across CT which drives the output voltage
“high” (relay energized). The: action allows:
the voltage across the capacitor to increase
exponentially with the time constant t =
R1CT. When the voltage across the capacitor
equals 2/3 V*, the comparator resets the
flip-flop which in turn discharges the capaci-
tor rapidly and drives the output to its
low state.
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[ 0.1 0.2 0.3 04
MINIMUM TRIGGER (PULSE) VOLTAGE (xV*+)

*
WHERE x IS THE DECIMAL MULTIPLIER OF THE SUPPLY VOLTAGE
92CS-24968

Fig.12 — Propagation delay time vs. trigger voltage.
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Fig.15 — Time delay vs. resistance and capacitance.

Since the charge rate and threshold level of
the comparator are both directly propor-
tional to V*, the timing interval is relatively
independent of supply voltage variations.
Typically, the timing varies only 0.056% for
a 1 volt change in V+,

Applying a negative pulse simultaneously to
the reset terminal (4) and the trigger terminal
(2) during the timing cycle dischargesCT and
causes the timing cycle to restart. Momen-
tarily closing only the reset swi_tch durir)g the
timing interval discharges CT, but the timing
cycle does not restart.

Fig.14 shows the typical waveforms gener-

- ated during this mode of operation, and

Fig.15 gives the family of time delay curves
with variations in R and CT.
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Fig.10 — Delay time vs. supply voltage.
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Fig.13 — Reset timer (monostable operation).
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Fig.16 — Repeat cycle timer (astable operation).

Repeat Cycle Timer (Astable Operation)
Fig.16 shows the CAB55 connected as a
repeat cycle timer. In this mode of oper-
ation, the total period is a function of both
R1 and Ro;

T=0.693(R1+2R2)CT=11 +t2
where t1 = 0.693(R1 + Rg) CT

and t2=0.693(R2)CT
The duty cycle is:
2 R2
ty+t2 Rp+2R2

Typical waveforms generated during this
mode of operation are shown m Fig. 17.
Fig. 18 gives the family of curves of free
running frequency with variations in the
value of (R1 + 2R2) and CT.




LINEAR INTEGRATED CIRCUITS

CA555, CA555C Types
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Fig. 17 — Typical waveforms for repeat
cycle timer.
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LINEAR INTEGRATED CIRCUITS

CA723 Types
Voltage Regulators

For Regulated Output Voltages Adjustable from
2V to 37 V at Output Currents up to 150 mA

Without External Pass Transistors

RCA-CA723 and CA723C are silicon mono-
lithic integrated circuits designed for service
as voltage regulators at output voltages
ranging from 2 to 37 volts at currents up to
150 milliamperes."

Each type includes a temperature-compen-
sated reference amplifier, an error amplifier,
a power series pass transistor, and a current-
limiting circuit. They also provide inde-
pendently accessible inputs for adjustable
current limiting and remote shutdown and,
in addition, feature low standby current
drain, low temperature drift, and high ripple
rejection.

The CA723 and CA723C may be used with
positive and negative power supplies in a

MAXIMUM RATINGS, Abso/ute-Maximum Values:

DC SUPPLY VOLTAGE
{Between V* and V— Terminals) 40 \
PULSE VOLTAGE FOR 50-ms
PULSE WIDTH
(Between V* and V— Terminals) 50
DIFFERENTIAL INPUT—OQUTPUT
VOLTAGE .......ccvvveinan 40 \"
DIFFERENTIAL INPUT
VOLTAGE:
Between Inverting and Non-
Inverting Inputs ........... 15 \Y,
Between Non-Inverting
Input and V™
CURRENT FROM ZENER DIODE
TERMINAL (VZ) ............ 25 mA
CURRENT FROM VOLTAGE
REFERENCE TERMINAL
(VREF) +vevie e 15 mA

<

wide variety of series, shunt, switching, and
floating regulator applications. They can
provide regulation at load currents greater
than 150 milliamperes and in excess of
10 amperes with the use of suitable n-p-n
or p-n-p external pass transistors.

The CA723 and CA723C are supplied in the
10-lead TO-5-style ceramic package (T suffix),
and the 14-lead dual-in-line plastic package
(E suffix), and are direct replacements for
industry types 723, 723C, uA723, and
MA723C in packages with similar terminal
arrangements. They are also available in
chip form (“H" suffix).

All types are rated for operation over the
full military-temperature range of —55°C
to +125°C.

DEVICE DlSSII:,ATION:
UptoTp=26C—

CA723T,CA723CT ......... 800 mw
CA723E,CA723CE ......... 1000 mw
Above Tp = 25°C —
CA723T, CA723CT
Derate linearly ............ 6.3 mw/’c
CA723E, CA723CE
Derate linearly ........... 8.3 mw/°C

AMBIENT TEMPERATURE
RANGE (Al Types): )

Operating . ............. —55 to +125 :C
Storage.......onvnnnunn —65 to +150 C
LEAD TEMPERATURE

(During Soldering):
At a distance 1/16" £ 1/32"

(1.59 £0.79 mm) from case for

10 seconds max.

...... +265 C

UNREGULATEO
000 32k
03

8lav 158

Vo

LW

vz

R LIMIT
150 2

CURRENT

SENSE

>-— O FREQUENCY
'COMPENSATION
RIO " Qe CURRENT
VT

O
NON-INVERTING INVERTING
INPUT INPUT

32CM-24159RI

Fig. 4 — Equivalent schematic diagrarmn of the CA723 and CA723C.
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Features:

= Up to 150 mA output current

® Positive and negative voltage regulation

®m Regulation in excess of 10A with suitable
pass transistors

® Input and output short-circuit protection

® | oad and line regulation: 0.03%

® Direct replacement for 723 and 723C
industry types

= Adjustable output voltage: 2to 37 V

Applications:

® Series and shunt voltage regulator
2 Floating regulator

= Switching voltage regulator

= High-current voltage regulator

® Temperature controller

FREQUENCY

v+ COMPENSATION

O UNREGULATED
INPUT

TEMPERATURE
COMPENSATED
ZENER

SERIES PASS
TRANSISTOR

CURRENT

-24
RN 92C5-24156

Fig. 1 — Functional diagram of the CA723 and CA723C.

CURRENT
LIMT o
CURRENT )
SENSE FREQUENCY
ICOMPENSATION

V™ ,CASE (INTERNALLY
CONNECTED TO TERM 5)

92CS- 24157RI

Fig. 2 — Terminal arrangement of the CA723T and
CA723CT in the TO-5 style package.
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Fig. 3 — Terminal arrangement of the CA723E and
CA723CE in the dual-in-line plastic package.




LINEAR INTEGRATED CIRCUITS

CA723 Types

ELECTRICAL CHARACTERISTICSat Tp =25C, vt= V=V =12V, V™=0,Vg=5V,
I =1 mA, Cq =100 pF, CReg =0, Rgcp = 0, unless otherwise specified. Divider

TYPICAL CHARACTERISTICS
CURVES FOR TYPE CA723

impedance R{R2 Rq+R2 at non-inverting input, Term.5, = 10 ka (see Fig. 23).

LIMITS MAX. JUNCTION TEMP. (T;)=150°C
ummL e,
CHARACTERISTIC TEST CA723 CA723C UNITS b H (NO HEAT SINK)
117 NG
) CONDITIONS Min.| Typ. | Max. | Min] Typ. | Max. ":, N H
Quiescent Regulator | 1 =0, E ’g:
Current, Ig vi=30v | - | 23| 35 - 23 4 mA g X
3 s
Input Voltage g %e%
Range, V) 95| - 40 | 95| - 40 v R N e
2 H « 4 7s
Output Voltage g H %;.;ﬁ
Range, Vg 2| - 37 2 | - 37 v * HH FHHH
1 12sec I
o 1T 17
Differential Input- " 20 30 a0
Output V0|tage, DIFFERENTIAL INPUT-OUTPUT VOLTAGE (VI'VO)—V
V|—VO 3 - 38 3 - 38 v $2C5-24160
Fig 5 — Max. i jal input-
Reference Voltage, 9. Z;a;;u/:igl::gr;’enr vs differential input-
VREF 6.95) 7.15 | 7.35 | 68| 715 | 7.5 v
V=12 e e e | i
to 40 V _ 0.02 02 _ 01 05 008 sugg;ggcun PROTECTION
TR
V=12 i
° :
to 15V - ]001 | o1 - o0 0.1 o it
Vi =12 ] =
Line Regulation to 15V, %Vo R i i
(See Note 1) Ta=-5510 £ -
+125°C — - 0.3 - - - g i
V=12 QO
to 15V,
Tao=0to 02
70°C B 3 03 ° 20 40 €0 80 100
N — - — - OUTPUT CURRENT (Lo )—mA
'L =1 92CS-24161
to 50 mA - [0.03 0.15 - 1 0.03 0.2 N 5 . Lo
Fig. 6 — Load regulation without current limiting.
lL =1
to 50 mA, 0.0SHHH H OUTPUT VOLTAGE (VglesV
INPUT VOLTA! =
. TA = _55 to SHORT- Cl;‘;u‘ii (:go)TEIKZZ'IYDN
Load Regulation +125°¢ _ _ 06 _ _ _ %Vo off RESISTANCE (Rgcp)= 106
(See Note 1) X HHEE
IL =1 9 005
to 50 mA, #
Ta=0 é -0
to 70°C - |- - - | - 0.6 PR
— i
Output-Voltage TA+1255°50 g oS
Temp. Coefficient, |-*© — (0002 | 0.015 ] - | - — %/°C - f
Vg Ta=0 02l
to 70°C - | - - - 0.003 | 0.015 i
f = 50 Hz o B 0 15 20 25
to 10 kHz — 74 — - 74 - OUTPUT CURRENT (Lo )=mA s2¢s-24162
Ripple Rejecti . .
(lgepe Not:ee2 )'0“ f=50Hzto ds Fig. 7 — Load regulation with current limiting.
10kHz,
CREp=5uF | — | 86 - - 86 - s Tvo?r;?:sv(rvﬁ:;?/v
Short-Circuit Reep - 100 o SRR (Rorses
Limiting Current, VSCP‘; 104, 65 65 A ° 3
= — — — _— >
'LlM 0 m # 3
BW = 100 Hz H Lhis
to 10 kHz, 3 it
Equivalent Noise RMS| Crgp = 0 - | 20 - -1 2 - v &
Output Voltage, Vi u g o
(See Note 2) BW = 100 Hz 3 i
10 kHz, 1R
CREfF = 5 MF - 25 - - 25 —
Note 1: Line and load regulation specifications are given for condition of a constant chip "’ s fass 0

temperature. For high-dissipation conditions, temperature drifts must be sepa-

rately taken into account.

Note 2: For Crgf, see Fig. 23.

QUTPUT CURRENT (ID J—mA
92C5-24163

Fig. 8 — Load regulation with current limiting.
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LINEAR INTEGRATED CIRCUITS

CA723 Types

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723 (Cont'd)

1.2 H TPUT VOLTAGE (Vg):5V : .
s INPUT VOLTAGE (Vg I*12 V OUTPUT VOLTAGE (Vo) * REFERENCE MAX. JUNCTION TEMP. (T, )=150°C
i HORT- CIRCUIT PROTECTION °
MR rasaLT B o VOLTAGE (Vggr) THERMAL RESISTANCE =150°C/W 1
X . sce)* LOAD CURRENT (I, ) =0 < 10 QUIESCENT DISSIPATION (PQ¥60 mW
X i L € wau. 1] TO-5 STYLE PACKAGE WITH NO T
N ) H 1 u. HEAT SINK s
1 i B T 5 1 IA | 11T
o 08 i ] > H = H
> Hm ol - .
- iz - z
‘3‘ :ﬂ - s 4 W 100
= HHH ] 3 }
- =z @ =1
S 1 bl g RATURE o T
HH o o 3 <
5 oabibbt 2 e i T H S 4
a s
5 I i 8, i = oy ]
° m w 2 50 A7 1
B s3pddss fEags: = w I8 =z in= MpPeg
7 > 2 -3 70T
TGS H T : panas ¢
Hpo n ] I
o a T
HHS @ T T T
2100 12c o h}' } I e T
THTTT e 1 I 1 TIaT
0 40 60 30 0 20 30 40 ° 10 20 0 a0
OUTPUT CURRENT (Lgl—mA 92¢8-24164 INPUT VOLTAGE (VE 1=V s 2aiss DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vy-Vg )—V
92CS-24166
Fig 9 — Current limiting characteristics. Fig. 10 — Quiescent current vs. input voltage. Fig. 11 — Max. load current vs differential input-
output voltage CA723CT.
H MAX. JUNCTION TEMP. (T, )=125°C OUTPUT VOLTAGE (V)= 5V I HiHHE [ OTTUTPUT VOLTAGE (Vgl=5V | HRE
! THERMAL RESISTANCE =125°C/W INPUT VOLTAGE (Vy )= 12 V o INPUT VOLTAGE (vy)s12V | R
< 150] NT DISSIPATION (Pq}60 mW SHORT- CIRCUIT PROTECTION it SHORT- CIRCUIT PROTECTION 1
H H H DUAL-IN-LINE PLASTIC PACKAGE RESISTANCE (Rgcp)=0 : s RESISTANCE (Rgep)= 109
1 . WITH NO MEAT SINK R : : 1 t
- jgds
° ° T ° :
= o T e RA
z 1 i : i i
E H 3 ¥
o = =
o < <
=3
g g g
3 z & -0
2 - Mg, 2 g O 2 C
z H Eny TEMPER, g '8 H
- S ATURE (7, Jx25ec 41 - -
4 c | A < : H
17 i Ll T gl 23S
117 11 Tyl THi 1331
1T T T o drepriride T
T 1T I TT TR B T 13 HEHRED T
0 10 20 30 4o -o.2fiHHiHH I ER AT HH 02 R : :
DIFFERENTIAL INPUT-OUTPUT VOLTAGE (V[-Vg)—V ° 20 40 6o 100 o E B 30
92Cs-24187 OUTPUT CURRENT (Iq)—mA 92C5-24168 OUTPUT CURRENT (Ig)—mA 92CS-24169
Fig. 12 — Max. load current vs differential input- Fig. 13 — Load regulation without current limiting. Fig. 14 — Load regulation with current limiting.
output voltage for CA723CE.
i iieasi Hh INPUT VOLTAGE (vp) =12V ]
i Vo) *REFERENCE T t i
HiHHE : Ot e o) “REFE OUTPUT VOLTAGE (Vg)= 5V :
HEH i 2D CURRENT (L. ) 0 LOAD CURRENT (I )= 17050 mA t
HH t « LOAD Cu! L 0.2 AMBIENT TEMPERATURE (Tp)=25°C
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Fig. 17 — Load regulation vs. differential input-
output voltage.

Fig. 15 — Current limiting characteristics. Fig. 16 — Quiescent current vs. input voltage.

TYPICAL CHARACTERISTICS CURVES FOR TYPES CA723 AND CA723C
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LINEAR INTEGRATED CIRCUITS

CA723 Types

____: 109 T
4 6] INPUT VOLTAGE (vp) =12V 1
= 4| OUTPUT VOLTAGE (V°)=5V ‘
. 4 4 LOAD CURRENT (I, )=50 mA o
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3 OUTPUT VOLTAGE (V)= 5V B s ¢
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_ RESISTANCE (Rgcp)=0 6 9.0l v
-5 B 15 25 35 as 100 3 10k 100k ™
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Fig 21 — Load transient response. Fig. 22 — Output impedance vs. frequency.
TYPICAL APPLICATION CIRCUITS oo \x
+
vt Ve v Ve
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e O—4 o
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= = =  comp L comr 100 oF I
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LINE REGULATION (AV|=3V) . . . . 05 mV LINE REGULATION {AV{=3V) . . . . 15 mV LINE REGULATION (aV} = 3 V) ct 1 mv
LOAD REGULATION (Al =50 mA). . . 15 mV LOAD REGULATION (Al =50mA) . . 45 mV LOAD REGULATION (AIIL - 100 mA) 2 mv
Note: R3 = AL o minimum tempwature dritt s2cs-24178 Note: R3= B P2 (0 inimum temporature drift Nots: For applications employing the TO-6 style package
. R . R1+R2 and where V2 is required, an external 6.2-volt
Fig. 23 — Low-voltage regulator circuit (V=2 R3 may be eliminated for minimum component count, 926524179 T..;u, ¢ ok e connected in series with 0265- 201801
. s L ‘seminal 6).
to 7 volts). Fig. 24 — High-voltage regulator circuit (V=7 °
to 37 volts). Fig. 25 — Negative-voltage regulator circuit.
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- CIRCUIT PERFORMANCE DATA: LINE REGULATION {4V =3V). . . . 05 mV
LINE REGULATION (AVi=3V) . . . . 16 mV
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Fig. 26 — Positive-voltage-regulator circuit (with 92C5-24182R1
external n-p-n pass transistor). Fig. 27 — Positive voltage-regulator circuit (with Fig 28 — Foldback current-limiting circuit.
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LINEAR INTEGRATED CIRCUITS

CA741, CA747, CA748, CA1458, CA1558 Types

Operational Amplifiers

High-Gain Single and Dual Operational Amplifiers
For Military, Industrial and Commercial Applications

The RCA-CA1458, CA1558 (dual types);
CA741C, CA741 (single-types); CA747C,
CA747 (dual types); and CA748C, CA748
(single types) are general-purpose, high-gain
opérational amplifiers for use in military,
industrial, and commercial applications.

These monolithic silicon integrated-circuit
devices provide output short-circuit pro-
tection and latch-free operation. These types
also feature wide common-mode and differ-
ential-mode signal ranges and have low-offset
voltage nulling capability when used with an
appropriately valued potentiometer. A 5-
megohm potentiometer is used for offset
nulling types CA748C, CA748 (See Fig. 10);
a 10-kilohm potentiometer is used for offset
nulling types CA741C, CA741, CA747CE,
CA747CG, CA747E, CA747G (See Fig. 9);
and types CA1458, CA1558, CA747CT,
have no specific terminals for offset nulling.
Each type consists of a differential-input
amplifier that effectively drives a gain and
level-shifting stage having a complementary
emitter-follower output.

This operational amplifier line also offers the
circuit designer the option of operation with
internal or external phase compensation.

Types CA748C and CA748, which are ex-
ternally phase compensated (terminals 1
and 8) permit a choice of operation for
improved bandwidth and slew-rate capa-
bilities. Unity gain with external phase
compensation can be obtained with a single
30-pF capacitor. All the other types are
internally phase-compensated.

RCA'’s manufacturing process makes it possi-
ble to produce IC operational amplifiers with
low-burst (“popcorn’’) noise characteristics.
Type CAG6741, a low-noise version of the
CA741, gives limit specifications for burst
noise in the data bulletin, File No. 530.
Contact your RCA Sales Representative for
information pertinent to other operational
amplifier types that meet low-burst noise
specifications.

MAXIMUM RATINGS, Absolute-Maximum Values at Ta= 25°C:

DC Supply Voltage (between V* and V= terminals):
CA741C, CA747C*, CA748C, CA14584 .
CA741, CA747*, CA748, CA15584 .

Differential Input Voltage .

DC Input Voltage* . . . .

Output Short-Circuit Duration.

Device Dissipation:
Up to 70°C (CA741C, CA748C)
Upto 75 C (CA741, CA748) .
Up to 30 C (CA747)
Upto 25 C (CA747C) .
Up to 30 C (CA1558)
Up to 25 C (CA1458)

For Temperatures Indicated Above

6 _O _ O

o

Voltage between Offset Null and V~ (CA741C, CA741, CA747CE, CA747CG).

Ambient Temperature Range:
Operating — CA741, CA747E, CA748, CA1558.

CA741C, CA747C, CA748C, CA1458 .

Storage
Lead Temperature (During Soldering):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10 seconds max.

36V

4 v

30 v

. tisv
Indefinite

500 mwW

500 mW

800 mwW

800 mwW

680 mw

P 680 mW
Derate linearly 6.67 mW/°C
05V

—55 t0 +125 °C

010 +70 °ct

—65 to +150 °C

265 °C

* |f Supply Voltage is less than T 15 volts, the Absolute Maximum Input Voltage is equal to the Supply Volt-

age.

4 Voltage values apply for each of the dual operational amplifiers.

t All types in any package style can be operated over the temperature range of —55 to +125°C, although the
published limits for certain electrical specifications apply only over the temperature range of 0 to +70°C.
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“G"” Suffix Types—Hermetic Gold-CHIP in
Dual-In-Line Plastic Package

“E"" Suffix Types—Standard Dual-In-Line
Plastic Package

“T" and 'S Suffix Types—TO-5 Style Package

Features:

® |nput bias current (all types): 500 nA max.
® Input offset current (all types): 200 nA max.

Applications:

®m Comparator

8 DC amplifier

® [ntegrator or differentiator

® Multivibrator

= Narrow-band or band-pass filter
® Summing amplifier

TOP VIEW
NC

TAB

v (&)
INPUT  v-  NULL
NOTE : PIN 4 IS CONNECTED TO
CASE

s2¢s- 19426

1a.—CA741CS,CA741CT,CA741S, &
CA741T with internal phase
compensation.

92CS - 1942781

1b.—CA747CT and CA747T with
internal phase compensation.

TOP VIEW

NOTE: PIN 4 IS CONNECTED TO CASE
92¢5-19428

1c.—CA748CS, CA748CT,CA748S,
and CA748T with external
phase compensation.

Fig. 1 — Functional diagrams.




CA741, CA747, CA748, CA1458, CA1558 Types

RCA No. of | Phase Offset Voltage Min. | Max. V|q Operating-Ten;perature
Type No. Ampl. | Comp. Null AgL (mV) Range ( C)
CA1458 dual int, no 20k 6 0to +704
CA1558 dual int, no 50k 5 —55 10 +125
CA741C single int, yes 20k 6 0to +704
CA741 single int. yes 50k 5 —55 to +125
CA747C dual int. yes* 20k 6 0 to +704
CA747 dual int, yes* 50k 5 —55 to +125
CA748C single ext, yes 20k 6 0to +70*

CA748 single ext, yes 50k 5 —55to +125

*|n the 14-lead dual-in-line plastic package only.

AAll types in any package style can be operated over the temperature range of
although the published limits for certain electrical specifications apply only over the tempera-
ture range of 0 to +70°C.

package required be affixed to the type number. For example:

ORDERING INFORMATION
When ordering any of these types, it is important that the appropriate suffix letter for the

lead TO-5 style package is desired, order CA1458T.

—55 to +125°C,

If a CA1458 in a straight-

LINEAR INTEGRATED CIRCUITS

TOP VIEW

INV.
INPUT (A)

OUTPUT (A)

INV.
INPUT(B)

1d.—CA14585,CA1458T,CA1558S,

and CA1558T and internal
phase compensation.

OFFSET NULL (D— ® Nc

weur @ = @ v*
NONIINE @ > ®ouTpur
o @ %"

TOP VIEW

92C8-23014

1e.—CA741CE,CA741CG,CA741E,

and CA741G with internal
phase compensation.

PACKAGE TYPE AND SUFFIX LETTER
TO-5 Gold-CHIP Gold- | BEAM-
Type No. STYLE PLASTIC PLASTIC CHIP chie | LEaD FIG. No.
8L | 10L [DIL-CAN| 8L | 14L| 8L | 14L
CA1458 T S E G H| GH 1d, 1h
CA1558 T S E G 1d, 1h
CA741C T S E G H|] GH 1a, 1e
CA741 T S E G L 1a, 1e
CA747C T G H | GH 1b, 1f
CA747 T G 1b, 1f
CA748C T S G H | GH 1c, 1g
CA748 T S G 1c, 1g
® ComPENsaTION &
v+
&DI &02
o
@ Kﬁuo
9 Q2 Q3
R7
NON~INVERTING
INPUT 45K
Q2
Q’/f os Qy :;
04 :%K ] ouTPUT
PHASE
COMPENSATION
0 “5%
39K
OFFSET NULL ] o L
" 10
Qg h Qs *
% o7 9 Qi j
03 Q7
Ry Ry R2 Rq P i3 Ry
1K 50K 1K 3K fsox 80
~@v-

ALL RESISTANCE VALUES ARE IN OHMS

92CM-19432

Fig.2—Schematic diagram of operational amplifier with external phase
compensation for CA748C and CA748.

TOP VIEW
Wy - OFFSET
mounn@* "“‘@ NULL{A)
A
NON- INV.
weut(a) (2 = —(@vew

22—
v- ®__.
O

NON-INV.

INPUT (B)

INV
INPUT(B) @

12) OUTPUT

(a)

'—@NC

@
»—@ V+i(8)

OFFSET
NuLL (8)

92CS - 19429

1f.—CA747CE,CA747CG,CA747E,
and CA747G withinternal

phase compensation.

PHASE COMP 0
8 OFFSET

NULL

INV.
INPUT @

NON -INV.

INPUT

v-@—

TOP VIEW

(® PHASE
COMP.

GRS

®outPut

OFFSET
® “NulL

92C5-23999

19.—CA748CE,CA748CG,CA748E,
and CA748G with external
phase compensation.

outPuT (a) (D— v+
INV.
iveor O ——() outpPuT (8)
NON-INV INV.
INPUT (A) —® npur (8)
- NON- INV.
v @— INPUT (B)
TOP VIEW
92CS- 25015

1h.—CA1458E,CA1458G,CA1558E,
and CA1558G with internal
phase compensation.

Fig. 1 — Functional Diagrams (Cont’d)
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LINEAR INTEGRATED CIRCUITS

CA741, CA747, CA748, CA1458, CA1558 Types

- ®v+
v ve
INVERTING Q
INPUT r 5
@
o Q Q3
NON-INVERTING
INPUT
i~ e L
R,
Q3 Qg <SR
<
/{ I\ S
ouTPUT
Rs ﬁ
39K S
-3
<Rio
3so
Qg 9
Qg a7 %
oFFSET @ A 4 ——‘ Q7
NULL
~(® y
Ry R3 R2 Ra SRz S Ry
K 50K 1K 3K {’50 [3 80
92CM-19433 O VT

For Equipment Design

ALL RESISTANCE VALUES ARE IN OHMS

* SEE FUNCTIONAL DIAGRAM FOR TERMINAL

. NUMBERS OF RESPECTIVE TYPE NUMBERS
Fig.3—Schematic diagram of operational amplifiers with internal phase compensation for CA741C,

CA741, and for each amplifier of the CA747C, CA747, CA1458, and CA1558.
ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
Supply Voltage, -
vi-1sv, cazers
CHARACTERISTIC —=_15V CA748 UNITS
Ambient CA1558*
Temperature, T | in, Typ. | Max.
Input Offset Voltage, V|g| Rg =< 10k % C _ ! 51 mv
—55t0 +125 °C - 1 6
25°C - 20 200
Input Offset Current, |}g -55°C - 85 500| nA
+125°C - 7 200
25°C - 80 500
Input Bias Current, I|g -55°C - 300 | 1500 nA
+125°C - 30 500
Input Resistance, R 70.3 2 — MQ
Open-Loop Differential R 22kQ 25°C 50,000 | 200,000 | —
Voltage Gain, Ao Vo=*10V [ _g510+125°C | 25000 - -
Common-Mode Input 55 t0 +125 °C +12 +13 v
Voltage Range, V|cR oot - - -
Common-Mode °
Rg<10kf2 |-55t0+125 70 - dB
Rejection Ratio , CMRR S ? ¢ %
Supply Voltage Rg<10kQ |-55t0+125°C | — | 30 | 150 |uv/V
Rejection Ratio, PSRR )
> - ° + + -
| Output Voltage R 210k 565t0 #1256 °C 12 14 v
Swing, Vopp RL>2kQ [-55t0+125°C +10 +13 -
25°C - 1.7 2.8
| Supply Current, 1t —55 f’C - 2 33| mA
+125°C - 1.5 2.5
25°C - 50 85
Device Dissipation, Pp -55°C - 60 100 mw
+125°C - 45 75

* Values apply for each section of the dual amplifiers.
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FT1IT] AMBIENT TEMPERATURE (Ta):25°C

VOLTAGE GAIN( ‘VOL,— a8

s ) 5 20

DC SUPPLY VOLTS (v*,v™)
92cS-1574 4R

Fig.4—Open-loop voltage gain vs. supply voltage for
all types except CA748 and CA748C.

10%) DC SUPPLY VOLTS (V*=i5,V-2-18) -1 11
@ AMBIENT TEMPERATURE (Ta)225°C | . .

5| Il
110 T ~F = 1 -F 3 .
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P = S
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>
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o N
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z
w
% N
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1 HH N
© I
! 10 3 o* Yo7t T*%s? 4
FREQUENCY (f)—Hz s2cs-1m620

Fig.5—0pen-loop voltage gain vs. frequency for all
types except CA748 and CA748C.

[] AMBIENT TEMPERATURE (Ta)s25°C

A

COMMON-MODE INPUT VOLTS RANGE (VicR)

A
T v &
.
5 7. T
1
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= 7
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+ # -t T
7 T
T - + + + +
T + T — ] B
" T L2 T T T
1 I I e I T
o 5 [ 15 20

DC SUPPLY VOLTS (V*,v7)
9%CS-17621R1

Fig.6—Common-mode input voltage range vs. supply
voltage for all types.

AMBIENT TEMPERATURE (Tp)=25°C |
LOAD RESISTANCE (R ) 22k @

v
]

PEAK-TO-PEAK OUTPUT VOLTS SWING [Vg(P-P)]

1
r
1T
L] o 15 20
DC SUPPLY VOLTS (V*,Vv™)

ol

92C5-17622R1
Fig.7—Peak-to-peak output voltage vs. supply volt-
age for all types except CA748 and CA748C.




LINEAR INTEGRATED CIRCUITS

CA741, CA747, CA748, CA1458, CA1558 Types

ELECTRICAL CHARACTERISTICS
For Equipment Design

LIMITS
TEST CONDITIONS CA741C
Supply Voltage, CA747C*
CHARACTERISTIC +=15V, ) A748C UNITS
—=_15V Ambient CA7 .
Temperature, T CA1458
Min. Typ. |Max.
Input Offset Voltage, Rg=<10kQ 5 C — 2 6 mV
Vig 0to70°C - - 7.5
5]
Input Offset Current, % C — 20 200 | A
o 0t070°C - - |300
Input Bias Current, 25°C - 80 |500 nA
lis 0t070°C - — |s00
Input Resistance, R 03 2 — MQ
Open-Loop Differential | R} =2 k) 25°C 20,000 | 200,000 —
Voltage Gain, Ag Vo =210V 010 70 °C 15.000 _ —
Common-Mode Input 25°¢ +12 413 B Vv
Voltage Range, V|cR
Common-Mode o
< _
Rejection Ratio, CMRR| 'S 10k % C 70 9% dB
Supply-Voltage < °
Rejection Ratio, PSRR Rg<10kQ %C h 30 150 Juv/v
Ry =10kQ 25°C 12 | 14 | -
Output Voltage Swing, =
v 25°C +10 +13 - Vv
OoPP RL=2kQ 5
0to70 C 10 13 -
Supply Current, 1t 25°C — 1.7 28 | mA
Device Dissipation, Pp 25°C - 50 (85 | mw
* Values apply for each section of the dual amplifiers.
ELECTRICAL CHARACTERISTICS
Typical Values Intended Only for Design Guidance
TEST TYP.
CHARACTERISTIC CONDITIONS VALUES UNITS
Vi =%15V ALL TYPES
Input Capacitance, C; 1.4 pF
Offset Voltage
Adjustment Range - #15 mV
Output Resistance, R 75 Q2
Output Short-Circuit Current 25 mA
Transient Response: Unity gain
Rise Time, t, Vi =20 mV 0.3 Ms
Overshoot R =2kQ %
CL < 100 pF
Slew Rate, SR:
Closed-loop R >2kQ 0.5 Vs
Open-loop® 40

A Open-loop slew rate applies only for types CA748C and CA748.

OC SUPPLY VOLTS (V*=15, V™ =15)

OUTPUT MILLIVOLTS (Vo)
»
|
1

10}
AMBIENT TEMPERATURE (Tp)s 25°C

3 LOAD CAPACITANCE (C()* 100 pF

10 % B

RISE TIME -+
[¢] o
-05 0 05 [E 2!

TIME— us

92CS-I574TRI
Fig.8—Output voltage vs. transient response time for
CA741Cand CA741.

INVERTING
INPUT

OUTPUT

NON-INVERTING
INPUT

% SEE FUNCTIONAL DIAGRAM [
FOR TERMINAL NOS OF QV

RESPECTIVE TYPE NO. 92CS-19424R2

Fig.9— Voltage-offset null circuit for CA741C, CA741,
CA747CE, CA747CG, CA747E, and CA747G.

INVERTING
INPUT

OUTPUT

92¢S-19425R2

Fig. 10— Voltage-offset null circuit for CA748C and
CA748.

® - plourt

92CS-15746

o
Fig.11—Transient response test circuit for all types.

53




LINEAR INTEGRATED CIRCUITS

CA758E

RC Phase-Locked-Loop Stereo Decoder

For FM Multiplex Systems

RCA-CA758E is a monolithic silicon integrated circuit RC
phase-lock loop stereo decoder intended for FM solid-state

The decoder uses a minimum of external components, and
requires one adjustment (oscillator frequency) for complete

Features:

Low distortion (THD): 0.4% (typ.)
Excellent SCA rejection: 70 dB typ.
RC oscillator

High-audio-channel separation: 45 dB
Power supply range: 10 to 16 V dc

stereo multiplex systems. alignment. In addition, the CA758E provides automatic mono- Requires only one for comp o
The CA758E is pin compatible and electrically equivalent to stereo mode switching and energizes a stereo indicator lamp. Low-impedance outputs
industry types uA758, MC1311P, LM1800, and ULX2244.  The CA758E is supplied in a 164ead dual-indine plastic Stereo indicator lamp drive: 150 mA typ.
The CA758E decodes the multiplexed stereo input signal into package a"g operates over an ambient temperature range of
left and right channel audio output signals. The decoder also —40 to +85°C.
suppresses SCA (storecast) transmissions when present in the
i i LOOP  STEREO 0osC.
composite stereo signal. v gwch fiooe  sTERE e 1 SSonk
66 060 ©
MAXIMUM RATINGS, Absolute-Maximum Values at T4 = 25°C
DC Supply Voltage . . . . PO +18V
DC Supply Voltage (for <a 15-second penod) .. +22V - P v
DC Voltage at Term. 7 (Lamp Driver Circuit with Lamp "OFF") +22V DE'-flE ?r'( . 16\-’231 _,J 3sT«°m wmxg A% te
Device Dissipation: cTo DIVIDER VIDE
= 730 mW DETECTOR, l
Upto Ty 70°C R ® f
= 70° i
Above T = 70°C derate linearly 9.1 mW/°C 2&5‘%8 L -~
Ambient Temperature Range: PR?SLSPICE LA?‘P 0;91:3::51
Operating. . . . . . . —40 to +85°C DETECTOR DRIVER DIVIDER
Storage . —65 to +150°C f I —I a a-;;usmm
Lead Temperature (Dunng soldenng)
At a distance not less than 1/32" (0.79 mm) 1 ~ ouTPgT LEFT
fromcasefor 10smax. . . . . . . . - . . +265°C A BUFFER
MPLIFIER TEREQ
QTPUT @ AMPLIFIER  a— Bll.?FPFlg T ATOR co’::"r’ﬁﬁ"‘
B ——
MULTIPLEX T
INPUT @
GROUND LEFTAN:éGHY
CHANNEL .
_ DE-EMPHASIS 92cM-23308
Fig. 1 — Functional block diagram of the CA758E.
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Fig. 2 — Schematic diagram of the CA758E.
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CA758E

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS
_(Referenced to Fig 7: unless otherwise specified)
Vi=12V,T, = 255
CHARACTERISTIC Muitiplex Input Signal (L=R, pilot “OFF") « LIMITS UNITS
=300 mV RMS
19-kHz Pilot Level = 30 mV RMS
f (modulation) = 400 Hz or 1 kHz Min. ] Typ. J Max.
Static Characteristics
Total Current Lamp “OFF"" — 26 35 mA
Maximum Available Lamp Current 75 150 — mA_
DC Voltage at Term. 7 (Lamp Driver) | (Lamp) = 50 mA - 1.3 1.8 \4
DC Voltage Shift at either Term. 4
or 5 (OQutput) Stereo-to-Mono Operation — 30 150 mV
Dynamic Characteristics .
Power Supply Ripple Rejection For a 200-Hz, 200-mV RMS Signal 35 45 - dB
. Input Resistance 35 - k2
Output Resistance 0.9 1.3 2.0 k2
Channel Separation (Stereo) At f= 100 Hz — 40 — dB
f =400 Hz 30 45 — dB
f= 10kHz - 45 Il dB
Channel Balance (Monaural) — 0.3 15 dB
Voltage Gain At f=1kHz 0.5 0.9 1.4 V/V
Pilot Input Level:
19-kHz Input Lamp “ON"" - 15 20 imV RMS
19-kHz Input Lamp “OFF” 2.0 7.0 - mv RMS
Hysteresis Lamp “OFF"” 3.0 7.0 - dB
Capture Range (Deviation from
76-kHz Center Frequency) 120 +40 +6.0
P Multiplex Input Signal = 600 mV RMS P )
- .4 .0
Total Harmonic Distortion (Pilot “OFF") 0, 1 %.
19-kHz Rejection p-3 35 - dB
£8_~kHz Rejection % 45 - dB
o Measured Composite Signal: 80% Stereo, _ _
SCA (Storecast) Rejection 10% Pilot, 10% SCA 70 dB
Voltage-Controlled Oscillator (VCO) Total Resistance (Term. 15 to 8)
Tuning Resistance required to set 21.0 233 %5 k2
m=19kHzi10Hz(Term_11) p
Voltage-Controlled Oscillator 0° ST, <26°C - +0.1 %
Frequency Drift 260 <T, <70°% - —-0.4 + %

TO OSCILLATOR
UNI

—_—t

T

76-kHz OSCILLATOR

76-TO 38-kM: DIVIDER

ol Q33

LT Tk R

|

38-TO 19-kHz DIVIDER

SWITCH FILTER

FOR PILOT TONE DRIVE

STEREO SWITCM CONTROL LINE

LAMP.
d’)m-v:n

Fig.2 — Schematic diagram of the CA758E {Cont'd).

38-TO I19-kMz DIVIDER
FOR PHASE -LOCKED LOOP

92cL- 2377

LINEAR INTEGRATED CIRCUITS

TYPICAL PERFORMANCE CHARACTERISTICS

(Referenced to Fig. 7)

39[ o suPPLY VOLTAGE (V*)s 12V
AMBIENT TEMPERATURE (Tp)=25°C
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Fig.4 — Channel separation vs. oscil free ing freq y error.
DC SUPPLY VOLTAGE (V+)e 12V
B i
B
IHIH
® a0 G H
| (R L \peesss:
w uRE .
e A ot 3
H TePEl it
3 o ST
¥
-
I £
a
o
854
N e : P
o I feassie: S
) ) 20 30 40 ¢ 60
PILOT LEVEL-mV RMS
92C5-23512
Fig.5 — Capture range vs. pilot level.
DC SUPPLY VOLTAGE (VHI= 12V
" AMBIENT TEMPERATURE (Tp )e25°C
LR
L 1slpiLor oer
T
g T
5 .25
5
-3
s
2
8o7s
H
H
Tos
«
] ’ :
0.28 T
} T 1 '# T
T TOTT
b IEEEANENI
11 IEEANEER]

[ 200 400 600 800
INPUT VOLTAGE (Vr)— mV RMS
92C$-23513

Fig.6 — Total harmonic distortion vs. input level.
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LINEAR INTEGRATED CIRCUITS

CA758E
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Fig.7—  Test circuit for t of dy

NOTES:

Tolerance on resistors is 5%

and tolerance on capacitors is

+20% unless otherwise specified.

Cq =+100%, —20%

Cg =% 1% in test circuit and
+5% in typical application.

Ry =%1%

Rg=%10%

Rqand Ry = %1% in test cir-
cuit and £5% in typical
application.

TYPICAL PERFORMANCE CHARACTERISTICS (Referenced to Fig. 7)
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LINEAR INTEGRATED CIRCUITS

CA810Q, CA810QM

Preliminary Data

y H P H H MAXIMUM RATINGS, Absolute Maximum Values
- g ]
7-Watt Audio Power Amplifier "~ 7 v L@ ourrur
.
WIth Thel’mal Shut-Down SUPPLY VOLTAGE . ...t an, 20V ne (D —®nc
' PEAK OUTPUT CURRENT e (D mOL
L . (non-repetitive) .......... ... ... e .
The RCA-CA810Q and CAB810QM are monolithic audio PEAK OUTPUT CURRENT (repetitive) y GND TOP VIEW GND
amplifiers intended for class B operation. They are specifically DEVICE DISSIPATION:
: . R . : V™ (SUBSTRATE)
designed for mobile equipment operating from 12-V battery ACTA=T0C oo W BoorsTRar (€)—| (D u
supplies. They operate over a wide range of supply voltages ATy = 100°C Lo 5W compensation ()— "‘"‘"
(4 to 20 V) with very low harmonic and crossover distortion. AMBIENT TEMPERATURE RANGE: FEEDBACK.—- —@:ISEIEE"O"
The maximum repetitive peak output current is 2.5 A, and an OPerating ... ...oovuenuenneninnn —40°C to (Refer to Fig. 7 for
integral thermal limiting circuit shuts the device down in typical “igh"em%"“’i;gg 92Cs-24131
N StOFage . . ... —40 to +
case of output overload or excessive package temperature. THERMBZL RESISTANCE: CA810Q CAB10QM Fig. 1 — Terminal diagram of CA810Q and CA810QM. The wing tabs on
The CA810Q and CAB10QM are supplied in modified 16-lead Junction to tab 12 10 ocw the CA810Q are bent down, and on the CAST0GM they ars flat
Junction to ambient 70* 80 oc/w and pisrced.

quad-in-line plastic packages ("“Q" suffix) with integral wing-
tab heat sinks. The tabs on the CA810Q are bent down for p.c.
board insertion, and on the CA810QM they are flat and pierced
for easy attachment to an external heat sink.

The CA810Q and CA810QM are electrically and mechanically
equivalent to types TBA810S and TBA810AS, respectively. It
should be noted that pin-numbering conventions for these
devices may differ from manufacturer to manufacturer,
however the devices are pin compatible and interchangeability
is not affected.

*Value obtained with tabs soldered to printed-circuit board

Features

= Power output — 7 W with 452 load
® Supply voltage range — 4 to 20 V

= Peak output current — 2.5 A (max.)

= Very low harmonic and cross-over distortion

BOOTSTRAP
v+
(P
NOTE: I,J
Pin numbering conventions /{5 }7\ RI2
for these devices may differ 9 Q 2
from manufacturer to manu Dt D2 o Q4
facturer, however the devices Q
are pin compatible and inter
" RIO co
changeability 1s not affected. na !os o ‘:JE
R6 Qs
reeosack (8) AAA- =
4kQ Vi
RIPPLE
restcrion & ouTRUT -
R9 100 kQ
INPUT ] c2
© RS Qi2 D5 Dé 07 1000 uF
RI p: T isv
Qi |
Q4 ’J RL
R7 Qi3
I uF
o Q8 .
compeNsATION (7) - s
Qo Qe
Q3
@ ks R2 R8 R = 92C5-25041
Fig. 3 — Test and circuit application for the CA810Q and CA810QM.
v-
d) SUBSTRATE 4‘) "
GND

‘WING TABS ARE TO BE GROUNDED.

92CM-24132RI|
Fig. 2 — Schematic diagram of CA810Q, CA810QM.
ELECTRICAL CHARACTERISTICS, at T4 = 25°C
TEST CONDITIONS LIMITS
CA810Q
CHARACTERISTIC SYMBOL | Supply Voltage (V') =144V CA8100M UNIT
Unless Otherwise Specified MiN. | TYP. | MAX.
Supply Voltage vt 4 - 20 v
Input Voltage \7 - - 220 mV
Input Sensitivity e PO=6W, R_ =4 Q, R1=566,f=1kHz - 80 - mV
Quiescent Output Voltage Vo 6.4 7.2 8 \%
Quiescent Current Drain o - 12 20 mA
Input Noise Voltage eN Rg=0, BW (—3dB) =20 to 20,000 Hz — 2 - uv
Bias Current hg - 0.4 - HA
Output Power Po f=1 kHz, R =42, THD = 10% | V'= 144V | — 6 | = w
vt=gv - 1 -

Input Resistance Ry — 5 - MQ
Total Harmonic Distortion THD Po=50 mW to 3W, Ry 4Q,f=1kHz — 0.3 - %
Open-Loop Voltage Gain AoL R =4Q,f=1kHz - 80 — dB
Closed-Loop Voltage Gain A R =4Q,f=1kHz, R1=56Q 34 37 a0 dB
Efficiency n Po=5W,R =4Q,f=1kHz — 70 - %
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LINEAR INTEGRATED CIRCUITS

CA810Q, CA810QM

92CS-25042

Fig. 4 — Bottom view of printed-circuit boards
shown in Figs. 5 and 6.

\ 92CS-24920 ¥ \ 92CS-24919
Circuit arrangement for use with chassis having a thermal
resistance of <X 5°C/W. Vertical bracket should make
good thermal contact to chassis.

Circuit heat is dissipated by a combination of free air
and printed-circuit board foil.

Fig. 5 — C view of printed-circuit board for CA810Q. Fig. 6 — Comp view of printed-circuit board for CA8100M.

The thermal-limiting network incorporated in the CA810 Series  temperatures and/or ive dissipation, e.g., as d
circuits provides protection against damage due to excessive in sustained overloads. As indicated in Fig. 7, the thermal-
semiconductor temperatures that may result from high ambient  limiting feature automatically reduces the supply current (and

output power) at the higher temperatures.

OUTPUT POWER (Pg)—W

SUPPLY (DRAIN) CURRENT (TH)—A

[~ 50 100 [ 200
CASE TEMPERATURE (T¢)—°C

" 92C5-25043
Fig. 7 — Typical output power and drain current vs. case temperature.
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CA920AE

Preliminary Data

TV Horizontal Oscillator

For Colour and Monochrome Receivers

The RCA-CA920AE* is a silicon monolithic
integrated circuit intended for use in the
horizontal stages of colour and monochrome
television receivers. This device performs
the functions of a sync separator, noise gate,
and horizontal oscillator with dual-time-con-
stant switching in the fly-wheel loop. It
also generates automatic phase control be-
tween horizontal flyback pulses and the
horizontal oscillator frequency and provides
fast edge switching drive for transistor or
thyristor horizontal output stages.

MAXIMUM RATINGS, Abso/ute Maximum
Values at Tp = 25°C:

DC SUPPLY VOLTAGE 132V
DEVICE DISSIPATION:
Upto T =55°C . 750 mW

Above Ta =55°C Derate linearly at 7.9 mW/°C
AMBIENT TEMPERATURE RANGE:

Operating . —40 to +85°C

Storage . . . . . . . —65t0+150°C
LEAD TEMPERATURE (During soldering):

At a distance not less than 1/32" (0.79 mm)

from case for 10 seconds max. . +265 °C

TOP VIEW

POSITIVI

3 -
SUPPLY VOLTAGE (v4)()— () GROUND (V™)

HORIZONTAL OUTPUT DRIVE(R)—

HORIZONTAL FLYBACK PHASE( : —
CONTROL INPUT

PHASE DETECTOR OUTPUT (4)—

CAPACITOR

HORIZONTAL FLYBACK PULSE (5)—
SHAPED-SYNC PULSE INPUT(E)—
QRE%TEe output (P)—
VIDEO SIGNAL INPUT

TOP VIEW

92CS-27479

TERMINAL ASSIGNMENT

|—(3) OsCILLATOR FREQUENCY
CONTROL
RAMP- PRODUCING

[—(3) OSCILLATOR DECOUPLING

-—-@ PHASE DETECTOR
OUTRUT

I—(IT) DUAL MODE FLYWHEEL FILTER'
TIME CONSTANT CONTROL

COINCIDENCE DETECTOR
DECOUPLING

9) NOISE GATE INPUT

The CA920AE is compatible with the indus-
try type TBA920 in both lead arrangement
and electrical operation, although the CA-
920AE features reduced operating current.

The CA920AE is supplied in the 16-lead
dual-in-line plastic package.

*Formerly Dev. Type No. TA6773.

Features:

= Sync separator

Noise gate input

Internal precision timing ramp

Dual-time-constant phase-locked loop

Output suitable for transistor or
thyristor deflection systems

Reduced power dissipation

ELECTRICAL CHARACTERISTICS at T = 25°C, and Supply Voltage (V') =12V,

Unless otherwise specifiead. See Fig. 1.

LINEAR INTEGRATED CIRCUITS

TEST LIMITS
CHARACTERISTIC CONDITIONS [ Min. | Typ. | Max. | V01°

Supply Current, Term. 1, It Term. 2 open 22 mA
Video Characteristics (Term.8):

Input Voltage Vg Peak to peak 1.5 3 6 \"

Input Current Ig Peak 10 mA
Noise Gate Characteristics

(Term.9):

Input Current Ig 0.03 10 mA

Reverse Input Current Ig -10 mA
Horizontal Flyback Positive

Pulse Characteristics (Term.5):

Input Voltage Vs 1 3 \

Input Current Is 0.05 1 10 mA

Input Impedance Z5 04 k2
Positive Sync Characteristics

(Term.7):

Output Voltage V7 Peak to peak 10 \

Output Impedance 27 Leading edge 50 Q

Output Impedance 27 Trailing edge 100 Q
Horizontal Output Charac-

teristics (Term.2):

Output Current IoMAX | Peak 200 mA

Output Current 1AV Average 20 mA

Output Pulse Width tw 12 32 us

Output Impedance 22 Leading edge 25 Q

Output Impedance 29 Trailing edge 15 Q
Horizontal Oscillator Char-

acteristics (Term.15):

Free-Running Frequency f, Nosyncinput | 14.84 15.625 16.41 kHz

Free-Running Frequency f, | VV=45V 14.06 | (Note 1) | 17.19 | kHz

Oscillator Cut-out Voltage V¥ varied 4.0 \")

Oscillator Pull-in Range 1.0 kHz

Phase Control (Note 2) 15 us

Note 1: Free-running frequency at 12 V adjusted to 15.625 kHz.
Note 2: External delay between the leading edge of output pulse at Term. 3 and the start of

the horizontal flyback pulse.
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LINEAR INTEGRATED CIRCUITS

CA920AE
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INPUT 2v
1.5M
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1 e
8 5) ~
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SEPARATOR - PHASE (HOR PHASE) | 5TaGE
DETECTOR CONTROL
L . C
NOISE COINCIDENCE onaae TR OSCILLATOR
GATE DETECTOR
Ls{ DETECTOR
33K
€80 AN
220 nF
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NOISE (—‘ 5" 1 15K 15K
INPUT [ = =510 nF 27K
f 33nF 10nF 2%
CLOSE FOR =
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ALL RESISTANCES ARE IN OHMS

92CM- 27480
Fig.1 — Functional block diagram of the CA920AE with typical
peripheral circuitry.




CA1310E

RC Phase-Locked-Loop

Stereo Decoder
For FM Multiplex Systems

Features:

8 Low distortion (THD): 0.3% typ.

# Excellent SCA ( ) rej 75 dB typ.

= RC oscillator

® High audio channel separation: 40 dB

® Operates from a wide range of power supplies: 8to 14 V dc
& Requires only one adj for pl lige

u Drives a stereo indicator lamp up to 75 mA —

surge current limiting

RCA-CA1310E is a monolithic silicon integrated circuit RC
phase-lock-loop stereo decoder intended for FM solid-state
stereo multiplex systems.

The CA1310E is a direct replacement for industry types
MC1310P, LM1310, and SN76115N.

This decoder uses a minimum of external components. In
addition the stereo decoder requires only one adjustment
(oscillator frequency) for complete alignment.

The CA1310E is supplied in a 14-lead dual-in-line plastic

package and operates over an ambient temperature range of
—40 to +85°C.

MAXIMUM RATINGS, Absolute-Maximum Values

at T4 = 25°C

DC Supply Voltage ..................... 14V
Current (Lamp)at Term.6 ............... 75 mA
Device Dissipation:

UptoTp=26°C .................... 625 mwW

Above Tp = 25°C derate linearly .. ...... 5 mW/oC
Ambient Temperature Range:

Operating .........ccvvvieunnnnnn... —40 to +85°C

StOrage ... ..o —65 to +150°C
Lead Temperature {During soldering):

At distance not less than 1/32" (0.79 mm)

fromcase for 10smax. ............... +265°C

19 kHz

LINEAR INTEGRATED CIRCUITS

g DIVIDE DIVIDE
PHASE -LOCK Low-PaSS C 76-kHz Doe pivioe
H Fl
"Loen:cmn FILTER AMPLIFIER OSCILLATOR (38" wHer A
INPUT SIGNAL
O DIVIDE
tey2
(9 kHz)
19 KMz ]
STEREO
INDICA;OR v+
LA 38-kHz
PILOT- LOW-PASS SCHMITT STEREO [DECODER &|L &R CHANNEL
ITCH
Ll SETRENSE l l orlene TRIGGER et MATRIX |OUTPUTS
TONE DET)

38 kHz

Fig. 1 — Functional block diagram system using the CA1310E. 92¢s- 23500
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS (Referenced to Fig. 3)
vt=12v Ta = 26°C
CHARACTERISTIC Composite Multiplex Input Signal = umiTs | UNITS
560 mV RMS (2.8 V p-p)
Only L or R Channel modulated; and
with 100-mV RMS (10%) Pilot Leve! Min.| Typ. {Max.

Static Characteristics
DC Supply Voltage For 8-V operation, reduce load-to 2.7 k2 8 - 14 \
Total Current Lamp “OFF"’ — 13 | - mA
Dynamic Characteristics
Input Impedance 20 50 | — k2
Channel Separation (Stereo) 50 Hz — 15 kHz 30 40 | — dB
Audio Output Voltage (For any _ lags | = lmvRMs

one channel)
Channel Balance Pilot Tone “OFF" - |- [1s]| a8

(Monaural)
Capture Range (Permissible tuning _ i35} =

error of internal oscillator) )
Total Harmonic Distortion - 03 | —
Ultrasonic Frequency Rejection:

19 kHz — |344 ] - dB |

38 kHz — |45 | - dB
SCA (Storecast) Rejection f = 67 kHz, 9-kHz beat note measured - |7 | = dB

) with 1-kHz modulation “OFF"

Stereo Switch Level:

19-kHz Input Level (For lamp on) -1 —- 120 |mv l?MS

19-kHz Input Level (For lamp off) 5 — | - |mVRMS
Maximum Composite (Stereo) Input 0.5% THD 28| - | - Vpp
Maximum Monaural Input 1% THD .28 - |- Vpp
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LINEAR INTEGRATED CIRCUITS

CA1310E
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Fig. 2 — Schematic diagram of the CA1310E.
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NOTES

A buffered 3-volt positive-going square wave is available at Term. 10.
The alignment of the free-running oscillator frequency may be checked
at this point with a frequency counter.

C1: A lower value input coupling capacitor may be used in place of
the 2-uF value if reduced separation at low frequencies is acceptable.

C4: The time constant for the stereo switch level detector circuit is
calculated by C4 x 53,000 ohms *30% with a maximum dc
voltage drop across C4 of 0.25 volt (Term. 8 positive) and a
pilot level voltage of 100 mV RMS. Signal voltage across C4
is negligible.

C5: The recommended 0.05-uF capacitor provides a 1.75° phase
tead at 19 kHz.

R1, R2: Load resistance values are related to supply voltage as follows:

R4, R5, C7:

Minimum Supply Voltage 8 10 12 V
Maximum Load Resistance

R3, C6, C8:

27 43 62 kQ

C8 may be omitted, R3 = 100 ohms and C6 = 0.25 uF,
if relaxed circuit performance is acceptable.

If a capture range greater than *3% typ. is required,
reduce value of C7 and increase values of R4, R5 pro-
portionally. However, beat-note distortion is increased
at high signal levels because of oscillator-phase jitter.
R4, C7 = 1% in test circuit and 5% in typical application.

Fig. 3 — Test circuit for

of dy




4 LINEAR INTEGRATED CIRCUITS

CA1310E

A= 76-kHz OSCILLATOR l 76-TO 38-kHz DIVIDER
8
c T -
o7 a3 | Saar
Z214k
034 Soa, b3
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R32 R3S a3s
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800 p33 4.8k
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Q32 l
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k
|
4 I—
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N ae7 Sa9k
P i
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FOR PILOT-TONE DRIVE FOR PHASE -LOCKED LOOP
CSBLAMP — STEREO SWITCH CONTROL LINE
DRIVER

Fig. 2 — Schematic diagram of the CA1310E (Cont’d).
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LINEAR INTEGRATED CIRCUITS

CA1352E
TV Video IF Amplifier

With AGC and Keyer Circuit

The RCA-CA1352E is a monolithic integrated circuit designed for
use as an if amplifier in monochrome or color TV receivers. It
features a high-gain gated AGC system with a 68-dB range
(typ.). A delayed forward AGC output is adjustable by means
of a potentiometer. Either positive- or negative-going sync may
be used for this system.

The CA1352E is supplied in the 14-lead dual-in-line plastic
package, and is directly interchangeable with the industry type
1352 in similar packages.

O =
INPAUG‘|(':S* @ . ﬁﬁ% > y
—- y
IF @
AME .

KEYER
INPUT

-8V
PULSE

RI¥

FLYBACK
WINDING

Features

® High 45-MHz gain — 53 dB (typ.)

& High-gain gated AGC system — with either positive- or
negative-going sync.

® Adjustable rf AGC delay to tuner

® AGC gain reduction — 68 dB (typ.)

MAXIMUM RATINGS, Absolute-Maximum Values
AtTp=25

SUPPLY VOLTAGE:

Between terminals 4and 11 ... ... ... ... ... .. 18V
Between terminals 7or8and4 ......... ... ... 18V
INPUT VOLTAGE (terminal Tor 2} ................... 10V p-p

AGC INPUT VOLTAGE (terminal 60or 10} .............. 6V
DEVICE DISSIPATION:

UPTOTA=B5C .o 750 mw
Above T = 55 C deratelinearlyat ................ 79 mwW/ C
AMBIENT TEMPERATURE RANGE: o
Operating . —40to+85 C
Storage —65 10 +150°C

LEAD TEMPERATURE (During Soldering):
At distance 1/16 % 1/32 in. (1.59 £ 0.79 mm)

from case for 10seconds max. .................... +265 C
v+t
AGC STORAGE IF AGC
CAPACITOR FILTER —

=0

TYPICAL STATIC CHARACTERISTICS
atTp=25C, vt =12v

Total Current (15 + 1g+ 144)
Output Stage Current (I3 + Ig)

TYPICAL DYNAMIC CHARACTERISTICS
atTp=25C, v =12V

AGCRANGE . .. .. it e e 68dB
Power Gain . ........... ...l 63 dB
Minimum rf AGC Range (term.12) ..................... 0.2v
Maximum rf AGC Range (term. 12) ... .................. Vv

RF AGC

AMP &
DELAY
CAI352E T
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Fig. 1 — CA1352E block diagram and typical AGC test set-up.

IF
OUTPUT

AGC IF
RF_AGC
OUTPUT ﬁgh{}; INPUT
* * *
SYNC VOLTAGE AT VOLTAGE AT VALUE OF
POLARITY TERMINAL 6 TERMINAL 10 RI-Q
55V
NEGATIVE —ML_J—- 170 4 V )
—2v NOM:=2 V
—ovV
1 T0 8V —4.5 V|
POSITIVE NOM=4.5 I l 3.9k
oV
92CS—24136RI




CA1391E, CA1394E

Preliminary Data

TV Horizontal Processors

CA1391E — Positive Horizontal Sawtooth Input
CA1394E — Negative Horizontal Sawtooth Input

The RCA-CA1391E and CA1394E are mono-
lithic integrated circuits designed for use in
the low-level horizontal section of mono-
chrome or color television receivers. Func-
tions include a phase detector, an oscillator,
a regulator, and a pre-driver.

The CA1391E and CA1394E are electrically
equivalent and pin compatible with industry
types 1391 and 1394 in similar packages.

These types are supplied in an 8-lead dual-in-
line plastic (Mini-DIP) package, and operate
over an ambient temperature range of O to
+85°C.

MAXIMUM RATINGS, Absolute-Maximum

DC SUPPLY CURRENT

DC OUTPUT VOLTAGE

DC OUTPUT CURRENT .
SYNC INPUT VOLTAGE .
SAWTOOTH INPUT VOLTAGE .

Values at T4 = 259C
40 mA

a0V
30 mA
5Vpp
5Vpp

DEVICE DISSIPATION:

Up to T = 25°C
Above T = 25°C derate linearly

625 mW
5 mW/°C

AMBIENT TEMPERATURE RANGE:

Operating .
Storage .

LEAD TEMPERA

. Oto +85°C
. —65 to +150°C

TURE (During Soldering):

At distance 1/16 £1/32 in.

LINEAR INTEGRATED CIRCUITS

Features:

Internal shunt regulator

Linear balanced phase detector
Preset hold control capability
+300-Hz pull-in (typ.)

Low thermal frequency drift
Small static phase error
Variable output duty cycle
Adjustable dc loop gain

ELECTRICAL CHARACTERISTICS

At Tp = 25°C
CHARACTERISTIC |TYP.VALUE |UNITS
DC Supply Voltage 8.6 \)
DC Supply Current

(Term. 6) 20 mA
Collector-to-Emitter

Saturation Voltage

at Term. 1

(I} =20 mA) 0.15 \Y%
Static Phase Error

(Af =300 Hz) 0.5 Ms

DC Input Voltage
(Term. 4) 2 \%

Oscillator Pull-in

(1.59 £ 0.79 mm) from case Range +300 Hz
for 10 seconds max. . . +260°C - -
THERMAL RESISTANCE . 200°C/W Oscillator Hold-in
Range +900 Hz
0SC.
PRE- TIMING vt |
DRIVER @ OSCILLATOR e REGULATOR
l R3I l
NN »—
I 560
R8
l 3.9k |
RI
?Z.Gk | Q6 gms Qle l
RI2 1.1k Ris

2.4k § 200 l

Qi5 l

MARK- -

SPACE l/ 24
RATIO
Q7 Q8 s
lﬁ—q Q4
R9
OuTPUT -3k gz;ak R23
6.8k
R20 7.5k CAI39IE
Ql 820
—JQi7 Q8
R27
510

RII DI
3.6k
RI9
240

Fig.1 — Schematic diagram of CA1391E, CA1394E,

@ NOTE: ALL RESISTANCES ARE
MS

SYNC. IN OH
INPUT

92CM-26340
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LINEAR INTEGRATED CIRCUITS

CA1391E, CA1394E

66

HORIZONTA
SAWTOOTH (4
INPUT

PHASE

DETECTOR OSCILLATOR
OUTPUT vt TIMING
c? @ C?
PHASE
DETECTOR OSCILLATOR
ouT
MARK-SPACE
REGULATOR l_— RATIO
PHASE PRE-
DETECTOR DRIVER (D output
SYNC
e GROUND
92Cs-25647

Fig.2 — Functional block diagram of the CA1391E, CA1394E.




LINEAR INTEGRATED CIRCUITS

CA1398E

Television Chroma Processor

f 3v
CHROMA T
INPUT hoqz

RCA-CA1398E is a monolithic silicon integrated-circuit chroma
p ining chroma-amplifier and gain-control, color-
killer, color subcarrier oscillator, hue control, and ACC circuitry.

Oy
VREG
? %azsr‘

It has been designed for interchangeability with other 1398 - P A SHnoua
type chroma-p devices. It functi ibly with GATING CONTROL
the RCA-CA3125€ Chroma Demodulator as well as other com- BFILLIN
i ilable ch dulators in color-TV receivers. — I <+
Fig. 2 shows a functional block diagram of a 2-package TV = KILLER] ¥ -
chroma system incorporating the CA1398E and CA3125E. The s L e ‘i;uo'th"]——— [z0]
CA1398E is supplied in a 14-lead dual-in-line plastic package. CONTROL g
AC REG. .
CcIRCUIT B e v
ciRviTs T
A/
- ® ) ( oo -
-
Frer T 3578548 ::gggbucx
— MHz o > VREG.
== SMACC FILTER SNIF% HUE
% T /}famcmuea 1£ I = CONTROL
CONTROL
s2cu- 22567
VREG
Fig. 1~ Functional block diag f the' CA1398E.
HORIZ. GHT!
Features @ a :;JEPL :u._sg @g:::‘om ll'»:l;‘t;'*‘rm“ ve ggl" ;ﬂ Rgfss m.xo;mc
" | . ® O
o Mi ber of required e ? 9 ®

® Injection-lock oscillator with mmal fudb-ek cHROMA

3 59-Mm—[qum-rmj—;_&mpur
- ‘osmumn 8 HUE .
0SC.
CONTROL OoeuT

i [CAI398E
©

® O @

AMPL . —

F DE:OD,

BURST |
® DCch gain | and hue | Chmoma GAT o
i : aFL i
® Low-i di i I vol regulati AMPL. —®
~ L e 8 ouTPUT
1 KILLER DEMOD,

®

vt ""\
AMPL.
/

@
ouTPUT

CA3I28€

® ®
PHASE X Pq?

SHIFT
NETWORK

92CL -22%48
Fig. 2 — TV chroma system functional block diagram.

Maxi Ratings, Abso! it Values st Ty = 25°c ELECTRICAL CHARACTERISTICS at T = 25°C and Referenced to Test Circuit (Fig. 4)
Peak Horizontal-Pulse Input Current .. .................. 250 uA TERMINAL TEST CONDITIONS T LIMITS
Supply Current (Terminal 14) ... ..............c.o oot 35 mA - MEASURED | SWITCH CONTRO| TTI
“"‘é‘;‘f"'.;’i:’:“'"“‘" Range: 4010 485°C CHARACTERISTIC AND bosmoulcunouui HUE lxlu.ea VeursT |VeHroma | MINJTYP.MAX.| uNiTs
Storage _65 10 +150°C SYMBOL (s1) mVpp |mVpp
Lead T (During ing): Static Characteristics
At distance 1/16" £1/32" (1.59 )+0.79 mm)
from case for 105 MaX. v o on oo 265°C Regulated Supply Voltage Via 2 max. | max.] max. [ 0 89 |95 {115 V
Chroma Output Bias Vigto V2 2 max. | max.| max. 6 0 1.2 |24 |3.6. 4
Regulator Impedance See Note 1 2 max. max. max. 1] - |12 |28 (Y]
Dynamic Characteristics (Refer to Test Set-Up Procedure for Oscillator) R
Max. Chroma Gain Va2 1 max. | max. |See Note 2 6 5 310 j425 | ~ mV p-p
Min. Chroma Gain Vo 1 min. max. 6 5 — - 7 mV p-p
ACC Action V2{dBup 1 max. | max. 50 50 2 |7 [n B
from gain test)
[Killer Function:
Kilt Vo 2 max. | max. 0 5 -1-17 mV p-p
Unkill \'7) 1 max. | max. “15 5 00| - | - mV pp
Oscillator Lock-Up:
Voltage Vi3 1 max. | max. i 6 0 250 |340 (390 mV p-p
Referenced §
Phase t0 burst $13 1 max. | max. 6 [ -20]1 0 {+20 degrees
Hue Control Range:
Voltage Vi3 1 max. | min. B 6 0 250 |340 [390 mV p-p
) Referenced .
Pha (‘o e 3 1 max. | min. 6 0 95 |10 [140 | degrees

Note 1 — Mumu Vygatl gyppry = 38 mA and 18 mA. Calculate the regulator impedance:
2,49, % (V14 (a1 3BmA)-V, 4 (at 18 mA)1/0.02

Note 2 — Increase the killer i i from mini until the circuit unkills. This condition is evidenced by a shift in bias voitage at Term., 2
Maintain this potentiometer setting lor all the dynamic tests.
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LINEAR INTEGRATED CIRCUITS

CA1398E
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RESISTANCE VALUES ARE IN OMMS 92cu-22823

Fig. 3 — Schematic diagram of the CA1398E.

MHz 10 Hz. Under the same Test Conditions described in the
TEST SET-UP PROCEDU 1

_U PROCEDURE FOR OSCILLATOR Electrical Characteristics Chart for Oscillator Lock-Up, vary L1
Remove the horizontal keying and chroma inputs and adjust  (approx. 20 uH) and/or C1 (approx. 1000 pF) to obtain the
Cx to obtain a free-running oscillator frequency of 3.579545  jnitial conditions for amplitude and phase oscillator lock-up.

v.20v
CHROMA GAIN
CONTROL 300
MIN. Sk MAX
W™ T
4L 22 Ioos woriz. 3V T es
KEY. | I:—ss.s s
Tu INPUT LR g L
I ]
@ouH P L o
5pF _L—\yd—i LO osCILLATOR o \
_L_"_—‘\J—\, e OuTPUT = ; —
Surens = ’FT 1.8k |000pr CHROMA VCHROMA
22k 2 13 WA— | Max - INPUT h \
3 iz — = HUE 3 58 MM, T
Homz | = % ' Zx 1. " 100pF MINg | [CONTROL Sonarriea Veunsy "0
mpur (1_ =
s 10
0 0‘ -". 92CM- 22568
CHROMA O———I 6 9 (:I 005
INPUT 02 7 8 4 RESISTANCE VALUES ARE IN OHMS
- UNLESS INDICATED OTHERWISE
XTAL b MAX CAPACITANCE VALUES ARE IN
3.579545 MICROFARADS
MHz ACC/RILLER
ey A 350F CONTROL

Fig. 4 — Typical static and dynamic characteristics test circuit for the CA1398E.
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LINEAR INTEGRATED CIRCUITS

CA1541D

Dual-Input Memory Sense Amplifier

RCA-CA1541D , a monolithic silicon integrated circuit, is a
dual-input memory sense amplifier intended for core memory
applications.

The sense amplifier, consisting of two differential input
amplifiers, a common second stage amplifier, and an output
logic gate (See Fig. 1), converts low-level core-memory ‘1"’
pulses to saturated logic-level output pulses. Either one of
the input amplifiers may be gated ON with a saturated
logic signal so that an incoming ‘1" pulse of positive or
negative polarity can be detected from either of two sense
lines.

The CA1541D features an external switching threshold
adjustment, plus its gate and strobe inputs are compatible
with saturated logic levels. The sense amplifier is suitable for
operation with core memories having cycle times equal to or
greater than 0.4 us and is unilaterally interchangeable with
industry types 1541L and 1441.

The CA1541D is supplied in 14-lead dual-in-line ceramic
package and is rated for operation over the full military
temperature range of —550C to +1250C.

MAXIMUM RATINGS, Absolute Maximum Values, at T4 = 25°C
Except for Differential Input Voltage, all voltages are measured with respect to ground (Term. 8).

I
DC Supply Voltage:

vi(Term.2) ........ N R +10 V

vV (Term. 7) .. ...... N -10 V
Differential Input Voltage e e e e e e e e e e e e e e e e e t5 V
Common-Mode Input Voltage . ....... e e e e et e e 5 V
“A" or “‘B'"-Gate Input Voltage* . . . . .. e e . - V- to V*
Strobe Terminal Voltage . .. ... ... ...ttt innennn V- to +6V
Output Terminal Load Current . .. .. ... e e . PPN +26 mA
Device Dissipation:

UPto TA =T759%C o ittt ettt 750 mW

Above Tp =75°C . ..... e e e e e . . . Derate Linearly 8 mW/OC

Ambient Temperature Range:
Operating
Storage

Lead Temperature (during soldering):

—55 to +125 °C
—65 to +150 °C

At distance not less than 1/32 inch (0.79 mm) from

case for 10 seconds max.

+265°C

»Note: The A’ or ’B’’-Gate Input Voltage is also referred to, as the Channel-Gate Input Voltage.

LINEAR LOGIC GATE
ouTPuT@ @ INPUT

R R
4 Rz| 22 23 é 33
34k 125k éﬁ 4Tk 175k
Q7 Qg
R3q SR3g
Ry R3 2 S6k
Ik Tk
J’gns R2a S
— 36k
"A" AMPLIFIER 3 Q4 S Q9
DIFFERENTIAL H 20 Losic
INPUT 0O Qs Qe yo3 Dg oumzn
' e G @
"s"mpurnzn@ Res R26 You
DIFFERENTIAL a3 4 oo
INPUT 3 G Q4 05 i[n‘:, Q22
< R
Ra SRs Re Rio »nzs‘i ¥os 53.5
40 40 40 40 - v o
07 9
RIS R29
248k Raol
GND.
‘ . —@®
hi2 SRe7  R3og SR32
o0 2775 1ITSK >25k e
l
»{f‘s Shee "::‘u INPUT
187 3
SRi3 Ris  SRig RESISTANCE VALUES ARE
S344k  S46k 380 IN OHMS
SEIAT ST o
TEoN
é v é‘rnncsnow
ADJUST 92CL-1939)

Fig. 2 — Schematic diagram of the CA1541D.

Features
® Complete dual input core memory sense amplifier
® Two available outputs: —Saturated logic output
—Linear output (positive output for
either polarity input)
Nominal threshold voltage: 17 mV
Adjustable threshold: 10 to 36 mV
Low threshold uncertainty range: £3 mV

Fast overload recovery time: —Differential-Mode: 15 ns typ.
—Common-Mode: 30 ns typ.

8 |ndependent channel gate and strobe terminals compatible

with saturated logic levels

& Suitable for core memories having cycle times > 0.4 us
® Input offset voitage: 6 mV max.

"A;lr‘}‘é:kluqﬁ\t LINEAR, Logic
INPUT outpuT(l @f;};g,
CA15410
H—
A" INPUT
AMPLIFI
D |aMPLIFIER |
OUTPUT
@- GATE
A" INPUT
GATE
RESTORER|
ICIRCUIT sQeic
"B"AMPLmER .
DIFFERENTIAL “8" INPUT
INPUT AMPLIFIER
o+
©o—
“8" INPUT THRESHOLD(} TR
GATE E ) ®?Np3?i

92€5-19390

Fig. 1 — Functional block diagram of the CA1541D.

\ INPUT SIGNAL

)i‘cp

CHANNEL
GATE
INPUT

AMPLIFIER
OUTPUT

2v/Div. ‘

STROBE INPUT

SENSE
/ AMPLIFIER
OUTPUT AT
\ LOGIC GATE
OuUTPUT

TIME-50ns/Div,
925-19392

Fig. 3 — Typical operational wave forms.

I10°I3-14-I5-1g

92C$—19393

Fig. 4 — Input bias (I;g) and input-offset current (1;g)
test circuit.
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LINEAR INTEGRATED CIRCUITS

CA1541D

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS
V=8V, V— = -5V
VTH ADJ. = Ta =259C
CHARACTERISTICS SYMBOLS 5V + 1%, (unless LIMITS UNITS
(Term. 13) indicated
Cgxt= 0.01 uF otherwise) MIN. I TYP. l MAX.
Static (DC) Characteristics
Power Dissipation Pp - 140 180 mw
Input Offset Current o - 1 2 A
Input Bias Ci T
nput Bias Curren _ 5 25
Ta = 25°C 173 Ve- v HA
Ta-—58°C A - 50
Output Voltage: V3= Va=
High Vou | lom =200uA 0 3 - - v
Low— Vig=5V, - - 350
Ta = 25°C Vo mv
=T 19= 10 mA - - 400
Strobe Load Current Is Vi2=0 - - 1.5 mA
Strobe Reverse Current: _ _ 2
TA = 25°C 1sg | Viz=5V HA
FA-1255C - - 2
Input Gate Load Current G Vig=Vy1-0 - - 25 mA
Input Gate Reverse Current: _ 2
Ta = 259C IGR Vip=Vyy=5V UA
Ta = 125°C - - 25
Switching Characteristics
Input Threshoid Voltage: 14 17 20
Ta = 25°C VTH mv
Ta - —5510 125°C 2 v 22
input Offset Voltage vIO - 1 6 mv
Input Gate Voltage: v
GH = = - 1.6 —
High V3=Vg=25mV, v
Low VoL | va=vg=0 - 0.7 -
Common-Mode Range: _ 15 _
Input Gate High vem v
~ + —
tnput Gate Low |21
Differentiai-Mode Range: VOH _ +600 - mv
input Gate High
- *15 - \
Input Gate Low Voo
Propagation Delay:
Input to Amptifier Qutput na V3 =25mV (puised), - 10 15
fnput to Qutput [{Te) Viz=2v - 20 30
= = = = n:
Strobe to Output 5o | V3=VaTVs-Ve-0. _ 15 20 *
V12 = 2V (pulsed)
Gate Input to Amplifier Qutput 1GA Vi1 = 2V (pulsed) - 10 15
Gate Input to Amplifier Input G V3=25mV - 30 35
Common-Mode Recovery Time: _ 15 30
Input Gate High 1ICMR V3=V5=15V ns
Input Gate Low - 15 30
Differential-Mode
Recovery Time: — 30 -
Input Gate High DR V3= Vg = 400 mV ns
input Gate Low 0

vtasy

92CS-19394

Fig. 5 — Test circuit for measurement of low (Vg ) and
high (V) output voltage levels.

v tr*10 ns

V-
INPUT ™

1
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PULSE 50% —
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200ns —o] WAVEFORMS
ouTPUT

a9v
Purse —_\/
AT TERM.9 ;35y |

J
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25v—7
o qu*
— ha PROPAGATION
AMPLIFIER DELAY
OUTRUT ’ 50% | WAVEFORMS
AT TERM. | —
— o
oUTPUT 15V
AT TERM. 9
o

Ve

v*tasy
Q

AMPLIFIER
TO SCOPE

40-4d8
5080

ATTEN-

N UATOR

. eIN

NOTE 4 :Vrh= 1o
NOTE 2: $2 IN "a"
WHEN S; IN "a"
S2 IN"B"

WHEN S2 IN "b”

O
vty

92CM-1939%
Fig. 6 — Threshold propagation delay, gate and input-offset
test circuit with associated pulse wave forms.
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Fig. 7a — Input Vg vs. Tp.
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Fig. 76 — Input Vg vs. Vry (ADJ.)

Fig. 7c — Input Vyyvs V-




LINEAR INTEGRATED CIRCUITS

CA1541D

AMPLIFIER OUTPUT
TO SCOPE

Qv*=sv

THRESHOLD ADJUST VOLTAGE [VTH(ADJ.)]==5V
30|DC SUPPLY VOLTAGE (Vv-1=45V

AMBIENT TEMPERATURE (Ta)=25°C Vem tr AND 1425 ns
ov = 3 10%
25
‘ OUTPUT (FOR INPUT eIN VoM

LESS THAN COMMON-
\ MODE INPUT RANGE ) A 100mV
\ [e———200ns —> tcyp L

OUTPUT (FOR INPUT
15 GREATER THAN COMMON-
MODE INPUT RANGE)

20!

INPUT THRESHOLD VOLTAGE (VTy}—mV

2100mV
0 = Ino :, (LY
50 100 150 200 250 300 T +
INPUT PULSE WIDTH (tp)—ns AAR-1
92CS5-19399 92CM-19400
Fig. 7d — Input Vyy vs. input pulse width. . i ircuit wi
g. put VT vs. input pi Fig. 8 — Common-mode input range test circuit with
associated pulse wave forms.
vty
AMPLIFIER

tror tym25ns e DC SUPPLY VOLTAGE (V¥,vT)=25V
. 3 THRESHOLD ADJUST VOLTAGE [VTH (ADJ)]==5 v

L — SE'F‘*OBE < |AMBIENT TEMPERATURE (Ta)=25°C

RN
, \

12510 10ns —o

TVTH
INPUT GEN.
0%
F Lo
+2V STROBE 1 @ TO SCOPE
0% \GEN.

" tor

OQUTPUT VOLTAGE (eour)—V

OVERLOAD
N.

J

40 -30 -20 -0 © 0 20 30 40
-19401
92CU-19 INPUT VOLTAGE (e ) — mV

£400 mv

Fig. 9 — Differential-mode input range and recovery test circuit with

92¢5-19402
associated pulse wave forms. Fig. 10 — Input-output transfer characteristics.
vy TO SCOPE
2v 00! 2v
1,%10ns uF
GATE 50% 2 1 4 12
INPUT 0% 3
(TERM. 10 510
OR 1) ;200 ns 3
YR o S 2y
 =10ns CA15410 O
1.5V 25mV. _ tr=10ns ATTEN-[5, o
T \T|
0 outeuT AMPLIFIER s0% uaToR b U SUTEUT
= TO INPUT 0N 510 TO SCOPE
SCOPE 0 ——rt} 28V,
(TERM.3,4,5 PUL €
wov OR €) —=| I*t61 19 W HOE®OEE
OQUTPUT = = 3 !
PULSE I 350
AMPLIFIER GATE a
tso ot O / \ PULSE SCOPE S50 ] voi-sv
GEN. o
(TERM. 1)
92C5-19403 NOTE: Sz IN 0" POSITION WHEN S IN EITHER "a" POSITION -
Fig. 11 — Strobe to output test circuit with associated S2 1N "6 POSITION WHEN | IN EITHER "t POSITION 92C5-19408
pulse wave-forms. Fig. 12 — Gate input to amplifier input (tg ) test circuit

with associated pulse wave forms.

AMPLIFIER
25mv DC v*asy OUTPUT
TO SCOPE
00IF
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CAI 541D 9
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6
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INzP‘(IY s
p<]
PULSE s g—:: h V-8V
sig <
92CS-19405
Fig. 13— Gate input to amplifier autput (tg4) with
associated pulse wave forms.
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LINEAR INTEGRATED CIRCUITS

CA2111AE, CA2111AQ

FM IF Amplifier-Limiter and
Quadrature Detector

For FM IF and TV Sound IF Applications

‘The CA2111A, on a single monolithic chip, provides a multi-
stage wideband amplifier-limiter, a quadrature detector, and an
emitter-follower output stage. This device is designed for use
in FM receivers and in the sound IF sections of TV receivers.
In addition, an output terminal is provided which allows the
use of the amplifier-limiter as a straight 60-dB wideband
amplifier.

The amplifier-limiter features the excellent limiting character-
istics of 3 cascaded differential amplifiers.

The quadrature detector requires only one coil in the asso-
viated outboard circuit and therefore, tuning is a simple
procedure.

A unique feature of the CA2111A is its exceptionally low
AFC voltage drift over the full operating-temperature range.

This device can be supplied in either dual-in-line or quad-in-
line 14-lead plastic packages (CA2111AE and CA2111AQ,
respectively).

ELECTRICAL CHARACTERISTICS at Tp = 25°C

Features:

® Direct replacement for ULN2111A and MC1357

® Good sensitivity: Input limiting voltage (knee) (400
MV typ. at 10.7 MHz; 250 uV typ. at 4.5 MHz

and 5.5 MHz)

Excellent AM rejection (45 dB typ. at 10.7 MHz)
Provision for output from 3-stage |F amplifier section
Low harmonic distortion

Quadrature detection permits simplified single-coil tuning
Extremely low AFC voltage drift over full
operating-temperature range

= Minimum number of external parts required

LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS UNITS
MIN. | TYP. | MAX.
DC Voltage: vt=t2v - 54 -
At Terminal 1 Vi = 8V - 37 -
At Terminals 4, 5, 6, 10 Vs, 5,6, 10 vt= 8v - 135 | - Y
At Terminals 2, 12 V2,12 - 35 -
DC Current (into Terminal 13)
Atvt= 8v - 14 - mA
AtV*=12v 13 - 16 -
Amplifier Input Resistance Ra - 7 — k2
Amplifier Input Capacitance Cy - 11 — pF
Detector Input Resistance Rq2 - 70 - kQ
Detector Input Capacitance Cia fo=10.7 MHz - 2.7 - pF
Amplifier Output Resistance Rio - 60 - Q
Detector Output Resistance Ry - 200 — Q
De-Emphasis Resistance Rya - 8.8 - kQ
DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C
FM Modulation Frequency = 400 Hz, Source Resistance = 5002
TEST CONDITIONS TEST CIR-
CUIT OR
fo = 10.7 MHz fo =45 MHz fo=5.5 MHz CHARAC-
CHARACTERISTIC | SYMBOL o o i UNITS
Af=1+75 KHz Af =+ 25 KHz| Af = + 50 KHz TERISTIC
CURVES
vt=12v vt=gv vt=12v vt=12v FIG. NO.
LIMITS
TYP. | MAX.| TYP. | MAX.| TYP. | MAX. | TYP. | MAX.
AMPL-LIMITER
Input Limiting Vi(llim) 400 600 400 600 250 400 250 400 v 7,6,8,9
Threshold Voltage (4) (RMS)
AM Rejection® * AMR(1) | 45 - 37 - % | - 0| - dB | 27,56
Ampl. Voltage GainA | Ay(10) 55 — 55 — 60 - 60 - dB 7
DETECTOR
|Recovered Audio* | Vo(aF) (048 | - 03| - |on2| - 12 - v |es9
Output Voltage (U] ] (RMS)
Total Harmonic*
Distortion THD(1) 1 - 1 - 1.5 - 3 - % 7

*V; =10 mV (RMS) AV; <50 pV (rms)
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*100% FM, 30% AM

Li-14 uH
3pF CI-120 pF
vtz 0.003 uF
QP ® @ e O-H—

QUADRATURE
DETECTOR

EMITTER O
FOLLOWER

92€5-20769

Fig. 1—Block diagram of CA21171A and

MAXIMUM RATINGS, Absolute-Maximum Values at T4=25°C

DC Supply Voltage
[between terminals 13 (V') and 7 (V)] 16 v

Device Dissipation:

UptoTp=60°C ........... 600 mw
Above Tp =60°C ........... derate linearly 6.7 mW/°C
Ambient Temperature Range:
Operating ................ —55 to +125 °c
Storage .. ............... —65 to +150 °c
Lead Temperature (During Soldering):
At distance 1/16 + 1/32 in.
(1.59 + 0.79 mm)
from case for10s max. ....... +265 °c
€3] SUPPLY VOLTAGE (V*)ei2V
AMBIENT TE| (Ta)=25°C
100% FM, 30 % AM =
SO} toea5 MHz AY >0V T
g N AN A = weRY P
é N\ 3 4 RErsionkL ™ /
T TN 7
z n
S o) ™
E /@“‘
Q30 78
3 A
L
3 >
7o
Kl
ol []
56 OOJ 2 4 6 8, 2 4 6 8 0 2 45
INPUT SIGNAL VOLTAGE (V;) — mV [rms]

92C5-20761

Fig. 2!-AM rejection vs input voltage (4.5 MHz).

€OSUPPLY VOLTAGE (V°1=i2V T REF. SIGNAL
AMBIENT TEMPERATURE (Ta)=25°C | _INPUT (TERM 10)
100% FM, 30 % AM : \ L~
wolfo *5.5 MHz N P Pen
o sy
2 ——
| ,.\ g ;/f\ -
é 4 ,l ~ // ’/
z / - | ]
2 V4 REF. SIGNAL
S 4 2 INPUT (TERM 9)
L o T ] B
w
«
2
[
ol 2 4 6 8 1 2 4 6 8 0 2 -

INPUT VOLTAGE (V;)—mV [rms] 20762

Fig. 3—AM rajection vs input voltage (5.5 MHz).




LINEAR INTEGRATED CIRCUITS

CA2111AE, CA2111AQ

50 |AMBIENT TEMPERATURE (T2)=25°C T | l 1 ‘
100% FM, 30 % AM oy
o *10.7 MHz <r Al i
40 X
“’ 4
RI2 a
3K B
$sl 1/
a0 z LA
4 I A4
8 20
w
&
Qi ©
EE
aiz
R3 RS S R9 0
Qn
24 1% X o'x b 4 56 8| 2 4 6819 2 4 68,050 2 45
N 3
Q o6 J/ INPUT VOLTAGE (V;)—mV [rms]
] Q9 925-20763
oL e % o P Fig. 5 -AM rejection vs input voltage (10.7 MHz).
®
R2
D -
4K TTSUPPLY VOLTAGE (V*)=i2 V
Qe AMBIENT TEMPERATURE (T2):25°C
3 3 > L 3 091 tgs4.5 MHz
Ri éns Sna rR7  SOre Qs Ate28kHz
500 22K 2500 22K 2500 had T
o7 REF. SIGNAL INPUT (TERM 9)—
06 A
o8 /

/f

é { é é 92¢5-20770

Fig. 4 —Circuit schematic—CA2111A

DETECTED AUDIO OUTPUT VOLTAGE (Vol—V(rms]

01p4]
o
4 o1 4 ) 5 810 4
DETECTOR TRANSFER INPUT VOLTAGE (V;}—mV frms]
COMPONENT VALUES CHARACTERISTICS 92C5-20764
c c2 1. [ [ Ry Q cy c3 UPPER LOWER .
PEAK PEAK Fig. 6 —Detected audio output vs input voltage (4.5 MHz).
MHz uH pF (%] - oF uf MHz MHz
04 uF T 45 14 120 20 30 3 0.003 458 442
= 55 8 100 20 30 3 0003 5.63 5.37
107 2 120 39 2 a7 001 09 05 I PN O ,IP I
. .. R 2 10.! 10.! - AMBII =25
UNIVERTER > 12l _s::;';m"“m“ (Ta)=25 REF. SIGNAL INPUT (TERM 9)
BOONTON | o> [ ' ‘/
207E OR 3 HIf At=t50KH: i
EQUIVALENT)| 2 i
50 uF AC VTVM g ! 7
BALLANTINE 5 |
314 g o t
OR
2K : 3 -~ /
M SIGNAL ) EQUIVALENT NOTE g 08
GENERATOR n .
BOONTON 1 " put to th? quadrature coil can be from 3 o7
202H OR either terminal 9 or terminal 10. Terminal
EQUIVALENT o 9 is normally used because it lessens the § o /
Olu DISTORTION possibility of overloads during tuning. § 0.5
A:Aslgfsz_rﬁ_ The use of terminal 10 increases the. S o0a /
P}AECOKGARD “limiting sensitivity significantly and has Q 0.3 y,
EOUIVAL%‘:‘T been used successfully in these tests, 2 456 8Q 2 4 6 8 2 4 68 2
INPUT VOLTAGE (V{)—mV [rms]
92C$-2077¢ 92C5-20765
Fig, 7 —Test circuit. Fig. 8—Detected sudio output vs input voltage (5.5 MHz).
25 AMBIENT TEMPERATURE (Ta1*25°C
|4 :Ma:z';futqmpmnm,i ,(m e ! SUPPLY VOLTAGE (Vh8YV MODULATION FREQUENCY = kHz
By o =10 z 1 =
2| atesrsmn AL+ — 38 at =25kHz
3 | NPUTCARRER=ImV ' O/ g %
g apreomeL g
3 A S > £
> 100 . v; / iy z s
5 & j Egllnsne- == =an w v
- YA - 37 e 3 [ S T w* 2
E w " pGE . —
3;§. Fo 1, 8 o g . “o\jhﬁ‘f.‘ﬁsv -y
§ G SV 5 e W2
9, =3 J
> -t
: rfi : 5 i
w “ e 3
£ // g2, g (N
[
a o L 1] .
Py /4 . OP
00! lm 4 1 4 6 llo 4 6 lm 001 2 4 8 'O.l 2 4 6 8, 2 4 6 Un
) — 35
INPUT SIGNAL VOLTAGE (Vi) —mV[rms] 50 25 2 30 5 100 INPUT VOLTAGE (V;)—mV [rms]
92cs-20766 AMBIENT TEMPERATURE (Ty1—°C 9205-20760
92CS-20767
Fig. 9—Detected audio output voitage vs input voltage (10.7 MHz). Fig. 10—~AFC voltage vs ambient temp. Fig. 11—Signal-to-noise ratio vs input voltage.
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LINEAR INTEGRATED CIRCUITS

CA3000

DC Amplifier HIGHLIGHTS
® Input impedance « « « » o « » » o 195 KD typ.
® Voltage Gain. « « « « v o o o o« 30 dB typ.

e Designed for use in Communication, Telemetry, Instrumentation, and ® Common-Mode Rejection Ratio . . . 98 dB typ.

Data-Processing Equipment ® Input Offset Voltage. . . . . . . 1.4 AV typ.

® Push-Pull Input and Output
® Frequency Capability
DC to 30 MHz (with external C and R)
90 d8 typ.

e Balanced differential-amplifier configuration with controlled
constant-current source to provide outstanding versatility

e Built-in temperature stability for operation from -55°C to +125°C ® Wide AGC Range. + . .+ . . . . . .

@ 10-Lead hermetic TO-5 style package

e Companion Application Note, ICAN 5030 "Applications of RCA CA3000

Integrated Circuit DCAmplifier” covers characteristics of different APPLICATIONS

operating modes, frequency considerations, 10 MHz narrow band ® Schmitt Trigger
tuned amplifier design, crystal oscillator design, and many other ® RC-Coupled Feedback Amplifier
application aids @ Mixer
® Comparator
ABSOLUTE-MAXIMUM VOLTAGE LIMITS MAXIMUM POWER SUPPLY VOLTAGE -- 160or £8 V ® Modulator
at Tga = 25°C ® Crystal Oscillator
OPERATING.TEMPERATURE RANGE _559C10+125°C  MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE . . 34V ® Sense Amplifier
STORAGE-TEMPERATURE RANGE _65°C to +150°C MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE . . f2v
LEAD-TEMPERATURE (During Soldering): MAXIMUM DEVICE DISSIPATION:
At distance 1/16 * 1/32 inch (1.59 0.79 mm) From —55°C 10 85°C. .. 450mW
from case for 10 seconds max. . . . . . +265°C Above85°C . . . Derate 5 mW/°C

ELECTRICAL CHARACTERISTICS, at Tpp = 25°C, VoC = +6V, VEE = -6V, unless otherwise specified

-LIMITS TYPICAL
SPECIAL TEST CONDITIONS TEST TYPE CHARAC~-
CHARACTER ISTICS SYMBOLS | Terminals No.4 & No.5 Not | CIRCUITS cA3000 TERISTICS
Connected Unless Specified CURVES
Fig. |Min. [Typ. | Max. [ units | Fig.
STATIC CHARACTERISTICS
Input Offset Voltage Vio - {14] s ny 2
Input Offset Current 110 - (1.2 ] 10 A
Input Bias Current Its - 23 36 ) 3
TERMINALS
v 4 5 ]
Quiescent Operating 8 NC NC - 126 - v 4
Vol tage or NC VEE - (w2 ] - v 4
Vio VEE N - s | - v 4
VEE VEE - 0.6 - v 4
Device Dissipation Po NC NC - 30 - W NONE
DYNAMIC CHARACTERISTICS
Differential Voltage Gain ADIFF Single-Ended Output f = | kHz 6 28 32 - dB 5
Single-Ended Input Double-Ended Output f = | kHz 6 - 38 - dB 5
Bandwidth at -3 dB Point B V=10 mV, Rg=1kQ - |60 | - | kHz 7
Maximum Qutput Vol tage Resistance values are in ohms secsnzaTone
Swing vout(P-P) f =1 kHz 6 - 6.4 - |v(p-p) NONE
— N " Fig.! SCHEMATIC DIAGRAM
Conlnon. Mode Rejection CMRR £=1 KHz 9 70 98 = dB 8
Ratio .
Single-Ended Input ZIN f=1 kHz 11 | 70K [1esk | - Q 10
impedance
Single-Ended Output B
|npedance Zout f=1 kHz 13 [5.5k | 8k | 10.5k| Q 12
Total Harmonic Distortion THD Rg=Ik{ f = | kHz VQ=42Vp - l02]| 5 % 4
AGC Range (Maximum Voltage _ _
Gain to Conplete Cutoff) AGC f=1 kHz 15 80 | % dB NONE
STATIC CHARACTERISTICS FOR TYPE CA3000
INPUT OFFSET VOLTAGE AND CURRENT vs TEMPERATURE INPUT BIAS CURRENT vs TEMPERATURE QUIESCENT OPERATING VOLTAGE vs TEMPERATURE
3 FOSITIVE DC SUPPLY VOLTS (Vgg) = +6 POSITIVE DC SUPPLY VOLTS (vcgi - +( 3 HHHPOSITIVE DC SUPPLY VOLTS (V) = +6
> NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 NEGATIVE DC SUPPLY VOLTS (Vgg)= =6 § EGATIVE DC SUPPLY VOLTS (Vgg) = —§
iE
i it 43
82 1T 2
=2 s§ HH
b w \ | HH $s HH
g2 : 5 softH £° i
€. — =
§§ G 3 o\'!g':‘h %g é K] . R
- |
83" a3 ce g5at
] gé H 8 2, H
= ! 2 .
22 HiH S cmmaas HHHH = M 53
22 g H z-
[sais
- - 1T T EH LTI
75 -0 -25 0 25 5 75 100 28 -75 -50  -25 25 50 75 100 125 ™ <%0 -2 2 % 75 100 @23

AMBIENT TEMPERATURE (T )—"C AMBIENT TEMPERATURE (Ta )—°C AMBIENT TEMPERATURE (T, )—°C
92CS-13299 92CS-13296 . 92CS-13394
Fig.4

Fige2 Fig.3
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LINEAR INTEGRATED CIRCUITS

CA3000

DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000

DIFFERENTIAL VOLTAGE GAIN vs TEMPERATURE

LY VOLTS (Vo) = +6
NEBATIVE DC SUPPLY VOLTS (Vgg) = —6
_’REMNCV 1f) = ike/s
Y LLL{
OUBLE-EINDED |OU TP
o HH
N ===i§! HH 1’[ llllll-’-_-
l HH SINGLE~ENDED| OUT HHH
& unng
5
<
z
<
o
-5 -5 -25 ] 23 50 ™ 100 125
AMBIENT TEMPERATURE (T, 1—°C
92CS-13594
Fig.5

COMMON-MODE REJECTION RATIO vs TEMPERATURE

T POSITIVE DC SUPPLY VOLTS (Vcg)* +6
HH NEGATIVE DC SUPPLY VOLTS (Vgg)» —6
FRI YL =
o 55
1 T
T
97|
Z
=3
g1
i3 © 96|
i
W
=
45 o5
=X
To
2k .,
g:a
B3
Q
© =
NTH
17T
11T
75 -50 -25 O 25 50 75 100 25
AMBIENT TEMPERATURE (T, )—°C
92CS-13297

Fig.8

SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT

DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT
VOLTAGE SWING TEST CIRCUIT

BANDWIiDTH AT -3 dB POINT vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vee)» +6
*Vgs NEGATIVE DC SUPPLY VOLTS (Vgg)» —6
s T T T T1]]
O L AMBIENT TEMPERATURE
1 E T T T T 1T
z
| k2 1 3
€ 8 0SCILLOSCOPE o
YN Yout (TEKTRONIX -1
1—kHz 3 leur ooug&.;;s#oso TYPE sg:.sozn &
ShoRcE 7 EQUIVALENT) g
SINGLE- a
3 ENDED w
= = 1 2 01 |OUTAUT 3
kQ uF § 30
3
= = = = ]
ApIFF. = 20 LOGip —;M —veg:
N 92C5-13497RI 0.001 0.01 ] ) 10
FREQUENCY (f) — MHz 92c5-1329
Fig.6 Fig.7

COMMON-MODE REJECTION RATIO TEST CIRCUIT

SINGLE-ENDED INPUT IMPEDANCE vs TEMPERATURE

Vee
+6V
0.1 uF [ POSITIVE DC SUPPLY VOLTS (Vgo)* +6 F
9 @[] NEGATIVE DC SUPPLY VOLTS (Vgg)s ~6 [11]
. ‘l‘ 11 FREQUENC = |KkHz
= ] TTITIT
Eq (RMS) z ‘:r} T
N
® u
OSCILLOSCOPE g
L WITH 2
VuF T HIGH -GAIN o
DIFFERENTIAL
INPUT H
5 s
® z
o
i-kHz § M
GENERATOR : H
0.1 4F w
Y s
3
= z
= »
-75  -50 -25 25 50 75 100 125
AMBIENT TEMPERATURE (T, )—°C
COMMON-MODE REJECTION RATIO (CMR)» 20 log Ec:::;’ secs-iszpe
*A = SINGLE-ENDED VOLTAGE GAIN AS MEASURED .
IN CIRCUIT SHOWN IN FIG.68 92cs-12983R2 Fig.10

Fig.9

SINGLE-ENDED OUTPUT IMPEDANCE vs TEMPERATURE

SINGLE-ENDED OUTPUT IMPEDANCE TEST CIRCUIT

q POSITIVE DC SUPPLY VOLTS (Vg)* +6
1 NEGATIVE DC SUPPLY VOLTS (Vgg)* =6
% 91T it T
s i
¢
3
¢ .
8 jomv
2 RMs) S5
5 1
o
[
3 I—kHz
s 7HH (Rg=50Q)
o
g T
I:J 92CS —13455R1
a_, 2
\[] 92CS—(3498R! z
Fig.il 75 50 -25 0 25 50 75 100 25
AMBIENT TEMPERATURE (T, )—°C
92¢8-13301 Fig.13
Figel2
TOTAL HARMONIC DISTORTION vs TEMPERATURE AGC RANGE TEST CIRCUIT
POSITIVE DC SUPPLY VOLTS (Voo) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 |
FREQUENCY (f) = | kHz |
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LINEAR INTEGRATED CIRCUITS

CA3001

. . ofe
Video and Wide-band Amplifier HIGHLIGHTS
© Push-Pull Input & Output
®AGC Range ......... 60 dB typ
®Designed for use in Video Systems and Communication Equipment * I'“":”' """""" 150 lzf,) MHz
® Balanced differential amplifier fi with lled source o npot "“.""“ ..... e
" " ate b oOutput Resistance .. ... 45 Q typ.
provides outstanding versatility ® Voltage Gain 19 dB typ
® 12-Lead Hermetic TO-5 Style Package ® Input Offset Voltage . . . . 1.5 mV typ.
® Built-in P bility for op from -55°C 1o +125°C
@ Emitter follower input & output APPLICATIONS
®Companion Application Note ICAN5038 “Application of the RCA-CA3001 Integrated- @ Schmitt Trigger O Dé, IF, &
Circuit Video Amplifier”, covers different operating modes, gain control, distortion, ® Mixer Video
swing capability, 3 stoge amplifier design,and o Schmitt trigger study. ® Modulator Amplifier
ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS ot T = 25°C
Indicated voltage or current limits for each terminal can be applied under the specified conditions for other terminals.
All Volt. are with respect to ground ( terminal of Positive and Negative DC Supplies).
VOLTAGE OR CONDITIONS VOLTAGE OR CONDITIONS
TERMINAL CURRENT LIMITS TERMINAL CURRENT LIMITS
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
%6 0 1,2,6,10 0
1 2.5 +2.5 3,10 b 3 5
M * 8 25 mA 9 *
1,6 0 200-) RESISTOR
2 -8.5 0 3,10 -8.5 CONNECTEDBETWEEN
9 % TERMINALSNo.8 & No.10y
1,2,6 0 1,2,6,10 0
0 +10
3 -10 0 9 % ° 3 4
10 £ 1,26 0
126 0 10 -10 0 3 E
4 -8.5 0 9 % 9 %
10 & 1,261 o
1,2,6 0 3 hd
5 % 0 3,10 % 1 25 mA M *
9 I 200-() RESISTOR
1 0 CONNECTED BETWEEN
02 TERMINALS Na10&No.11
6 -2.5 425 3,10 -6
9 % INTERNAL CONNECTION
12 DO NOT US
INTERNAL CONNECTION OT USE
7 20 NOT USE case | 'NTERNALLY CONNECTED TO TERMINAL No.3
(SUBSTRATE) DO NOT GROUND J

OPERATING TEMPERATURE RANGE
STORAGE TEMPERATURE RANGE

LEAD TEMPERATURE (During Soldering):
At distance 1/16 + 1/32 inch (1.59 + 0.79mm)
from case for 10 seconds max.

MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE
MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE
MAXIMUM DEVICE DISSIPATION:
-55 to0 85°C
Above 85°C

-559C to +125°C
-65°C to +150°C

+265°C
4V
£25V

450 mW
Derate linearly S mW/°C

POSITIVE DC SUPPLY. VOLTS (Vog) = +6 POSITIVE DC SUPPLY VOLTS (Vcg)++6
NEGATIVE DC SUPPLY VOLTS (Vgg)=~6 NEGATIVE OC SUPPLY VOLTS (Vgg) =~6
11T 1T 1T
11T 11 1T
11T
HHH +H {tl }
> B
E 44— w T
1 asw o E Al
-3 had
Z7 3 : HHH
g s DE D .
11T 11
5 60) 2 nss H
g £ T HHH
a
5 o H & JODE C
& e =S U 3
5 - S
v z
5 40 @
§ w
30, Ty~ — e — 8 Ll e —
-75  -%0 -28 % %0 15 1 125 =’ -0 -25 2% 8 75 100 125
AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (T ) — *C
92CS-13290R! 92CS-133TIR1

Fig. 4 - Output offset voltage vs. temperature. Fig. 5 - Quiescent
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operating voltage vs. temperature.
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Fig.1 - Schematic Diagram.
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Fig.2 - Input offset voltage and current vs. temperature.
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Fig.3 - Input bias current vs. temperature.
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Fig. 6 - Device dissipation vs. temperature.




LINEAR INTEGRATED CIRCUITS

CA3001

ELECTRICAL CHARACTERISTICS, AT Ta = 25°C, Vce = +6 V, VEE = —6 V SOSITIVE 5C SUPPLY VOuTS Tveaiis %
NEGATIVE DC SUPPLY VOLTS (Vgg)=~6" ! o8
FREQUENCY ()=1.75 MHz {
LIMITS TYPICAL HH H
CHARACTERISTICS SPECIAL TEST CONDITIONS | gy CHARAC- 87
(See Page 2 for sympoLs | Terminals Nodand NoS | cipeyrs TYPE CA3001 TERISTICS ] :
Definitions of Terms) Not Connected CURVES L ;
Unless Specified < I
Fig. | Min. | Typ. [ Max. Junits | Fig 2 oA
STATIC CHARACTERISTICS: W o
2 oa : :
Input Offset Voltage Vvio 12 - s |- mv 2 g 8 Ba: : T
1
input Offset Current ) 13 - 1 10 | wA 2 183 i
Input Bias Current Iy 13 - 16 36 KA 3 18.2 t 3 1 1 1{
75 -50 -25 O 25 50 75 100 25
Output Offset Voltage Voo Rg =1k - | S4 [ 300} mv 4 AMBIENT TEMPERATURE (Tq)—°C  oecs-13287
TERMNALS Fig. 7 - Differential voltage gain vs. temperature.
MODE 4 5
Quiescent Operating Vg A | Nc | Ne 38| 44| s v 5
OR
Voltage iy B NC | VEE - | a8 - v 5
¢ |vee| nc -2} - v 5
D VEE | VEE - 4 - v 5
A NC NC 60 78 120 mw 6
B | Nc | VEe - n <] mw 6
Device Dissipation [
[ VEE | NC - 110 - mw 6
POSITIVE DC SUPPLY VOLTS (Uc)e +6
- - NEGATIVE DC SUPPLY VOLTS (V| -
O | Vee| Vee 86 m 6 AMBIENT TEMPERATURE (Ta)s269C
DYNAMIC CHARACTERISTICS: )
Differential Voltage Gain f - 1.75 MHz 16 19 - dB
) o1ag ADIFF S 7.8 PR N\,
(Single-ended input and output) f - 20 MHz 10 14 - a8 T \\
Bandwidth at -3 dB Point BW . Rg =508 16 ] 20 | - | mHz| NONE § . N
Maximum Output Voltage Swing | VoyT(P-P) Rg = 500 f = 1.75 MHz - 5 - Vp-p NONE g \
w
f - 1.75MHz, Rg - 1 K& 1 - 5 8 dB g
Noise Figure NF - 2
1117 MHz, Rg 1K(! 1 -] - | e 9 >
Common-Mode Rejection Ratio CMRR f 1 KHz 70 88 - dB 10
Input Impedance Components: § A
X} 10 100 1000
Patallel input Resistance RIN f  1.75 MHz 50 140 - (9] 11 FREQUENCY (f) — MHz 92CS-13282R1
Parallel Input Capacitance CiN f 1.75 MHz - 3.4 7 pF 1 Fig. 8 - Differential voltage gain vs. frequency.
Output Resistance RouT f 1.75 MHz - a5 70 Q NONE
AGC Range (Maximum voitage AGC f 1.75MHz ss | e0 | - d8 |  NONE
gain to complete cutoff)
POSITIVE OC SUPPLY VOLTS (Voo)» +6 | i _ :
NEGATIVE DC SUPPLY VOLTS (VEg)=-6 1T POSITIVE DC SUPPLY VOLTS (Vcc)*+6 POSITIVE DC SUPPLY VOLTS (Vgg)=+6
AMBIENT TEMPERATURE (T4)25°C nus: NEGATIVE DC SUPPLY VOLTS (VEg}*-6 NEGATIVE DC SUPPLY VOLTS (Vgg) *-6
sasssazeszate: 8 ENCY (1) =1 kHz AMBIENT TEMPERATURE (Ty) «25°C
HEEdHEeH 2ol T
i " ?. o ] e
Fe L INPUT L L
L 27 75 z CAPACITANCE | | z
T " < 8o I ! L lie &
T E W I / H ¢
z H u!.r = T v ] T 2
w B §§ 2 e i e £
£ 10 Tk > 4 H g
© NCY. =1 1.7-MH: S x40 3
< e 3 — A ©
I ; = 5 { INPUT N e
3 s 3 E3 | RESISTANCE 2
z e & = 2 r T 2 2
i 11
H o T ; =110
[ 500 100¢ 1500 2000 2500 3000 ~75 -50 -25 o 25 50 7 100 125 o 8l 2 6 | A 50
SOURCE RESISTANCE (Rg)—2 s2cs-13284 AMBIENT TEMPERATURE (Tp)—°C  92C5-13288 ° FREQUENGY (f)— Mz 2cs a8
ig. 9 - Noise figure vs. source resistance and frequency.  Fig. 10 - Common-mode rejection ratio vs. temperature. Fig. 71. nput impedance components vs. frequency.
g 9 equency. put imp [ quency
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LINEAR INTEGRATED CIRCUITS

CA3001

200 1kQ
Q ti%

DIFFERENTIAL
VOLTMETER
(FLUKE TYPE 80!
EQUIVALENT)

= 92¢5-13587

1. Adjust Vg for VoyT(DC) =0 £0.1 V 2. Measure Vg and record

Input offset voltage (V1Q) in mV as

78

Ve
V10%1000

Fig. 12 - Input offset voltage test circuit.

0SCILLOSCOPE
WITH HIGH-GAIN
DIFFERENTIAL
INPUT
(TEKTRONIX TYPE
530, 540, OR 580
WITH TYPED PLUG-IN
TEKTRONIX TYPE 502,

e

I1o= IT-Tgl +6V
15,1+l
17 1 6

OR
EQUIVALENT)

- Vi
COMMON-MODE REJECTION RATIO vy

.
CMR=20 LOG.O(A 112)(0.3)
Ed(mﬂ

"AxSINGLE -ENDED VOLTAGE
GAIN

92Cs-13554

Fig. 15 - Common-mode rejection ratio test circuit.

92CS-13556

Fig. 13 - Input offset current and input bias current

test circuit.

ATTENUATOR
Z:508

37-250
ot

Vee
-6V

92Cs-13553

* Separate tuned input circuits are used for 1.75 MHz and 11.7 MHz.
kY i ing ta dj with circuit tuned to

resonance and with 50-ohm resistor connected to simulate

noise diode.

Fig. 14 . Noise figure test circuit.

200pt

1.75 MHz
AMPLIFIER
GAIN: O TO 45d8

175 MHz
SIGNAL
SOURCE

it

W
30uH L

0
s0q CcA3001
RF
6 10) VOLTMETER
T @06 T o L
uF =
SRR "
X
4 VEE
-6v

AGC RANGE = 20L0Gg 4

WITH S IN POSITION X
AWITH S IN POSITION Y

92C5-13586

Fig. 16 - AGC range test circuit.




LINEAR INTEGRATED CIRCUITS

CA3002
IF Amplifier

®Designed for use in C. ication Equi

®Balanced differential amplifier configuration with controlled constant-current source

provides outstanding versatility

® 10-Lead hermetic TO-5 style package

@ Built-in temperature stability for operation from -55°C to +125°C

® Companion Application Note ICAN-5036 “Application of the RCA-3002 Integrated-Circuit
IF Amplifier” covers different operating modes, cross modulation, gain control, 4-stage
amplifier design, and an envelope and product detector analysis.

ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, at Ta = 25°C

COMMON-MODE INPUT SIGNAL VOLTAGE. ...
MAXIMUM POWER SUPPLY VOLTAGE. .......
OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE
LEAD TEMPERATURE (During Soldering):

At distance 1/16 + 1/32 inch (1.59 * 0.79mm)

from case for 10 seconds max.
MAXIMUM INPUT-SIGNAL VOLTAGE
MAXIMUM DEVICE DISSIPATION:

55 to 85°C

Above 85°C

-559C to +125°C
-65°C to +150°C

450 mW

STATIC CHARACTERISTICS AND TEST CIRCUITS

POSITIVE DC SUPPLY VOLTS (Vcc) = +6
NEGATIVE OC SUPPLY VOLTS (Vggl= —6

ap—

POSITIVE DC SUPPLY VOLTS(Vecl= +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= =6
-
E
o3
o
e
H
£
- P wuu:
o -+
LY
T et
2 4
=
2
3,
-75 -5 -256 0 25 50 75 100 I25

AMBIENT TEMPERATURE (Tp)—*C 92C5-13347
Fig.2 - Input unbalance voltage & current vs temperature.

-75 -5 -25 o 25 50 kcl 00 2%
AMBIENT TEMPERATURE (Tp} —*C 92CS-13345

Fig.3 - Input bias current vs temperature.

STATIC CHARACTERISTICS AND TEST CIRCUITS

POSITIVE DC SUPPLY VOLTS (Vcc) » +6 POSITIVE DC SUPPLY VOLTS (V)= +§
NEGATIVE DC SUPPLY VOLTS (Vgg)+ —6 NEGATIVE DC SUPPLY VOLTS (Vgg) —6
FREQUENCY (f) =1.75 Mhz AMBIENT TEMPERATURE (Tp)=25°C
N
H e ®
* a8 (- é
L S .
P e z
z ui E \\
3 | ¢ N\
[
g g
] s
tinmsanssan 1] Q .
s 50 -
75 50 -25 25 50 75 (100 ! o A oo
AMBENT  TEMPERATURE (Ta)—*C FREQUENCY () — MHz
92CS-13344 92Cs-13382

Fig. 8a - Differential voltage gain vs temperature.

Fig. 5b - Differential voltage gain vs frequency.

HIGHLIGHTS
© Input Resistance . .. ... 100 kQ2 typ
® Output Resistance . . . .. 70 Q typ.

® Voltage Gain. . 24 dB typ. @ 1.75 MHz
© Push-Pull Input, Single-Ended Qutput

® .3 dB Bandwidth 11 MHz typ.
eAGC Ronge. . . ....... 80 dB typ.
® Useful Frequency Ranqe DCto. .15 MHz

APPLICATIONS
® Product Detector ©® AM Detector
®IF & Video ® Schmitt Trigger
Amplifier

o

*TERMINAL No. 6 IS AN
INTERNAL CONNECTION

DO NOT USE

v
CASE AND SUBSTRATE
ALL RESISTORS ARE IN OHMS

3

92C5-12953R2

Fig. 1 — Schematic diagram.

POSITIVE DC SUPPLY VOLTS (Vgc)® +6
NEGATIVE DC SUPPLY VOLTS (Vgg)* —6

3

QUIESCENT OPERATING VOLTAGE
(TERMINAL No. 8 TO GROUND)-VOLTS

0]
75  -50 -25 25 5 75 100 128
AMBIENT TEMPERATURE (T4 )~"C

92CS-13562
Fig.4 - Quiescent operating voltage vs temperature.

} i} Il POSITIVE DC SUPPLY VOLTS (Vcc)l +6
T I} l[ NEGATIVE DC SUPPLY VOLTS (Vgg)= =6
.

i

1

3 H-4+

HH a8

5,

g

H

L

;

%

X |

z

1=}

z

z

4

i L L]
=75 -50 -25 25 50 75 100 125

AMBIENT TEMPERATURE (Tg)—*C
92C5-13346

Fig. 6 - Bandwidth at -3 dB point vs temperature.
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LINEAR INTEGRATED CIRCUITS

CA3002

ELECTRICAL CHARACTERISTICS, ot T5 =25°C, VcCc =+6 V, VEg =6 V i ; I ! POSITIVE DC SUPPLY VOLTS (Vgc)* +6
T NEGATIVE DC SUPPLY VOLTS (Vgg)= —6
5 AMBIENT TEMPERATURE (Tp)»25°C
LIMITS TYPICAL FEEET] FREQUENCY () = 175 Mz ©
SPECIAL TEST CONDITIONS TEST CHARAC- T
CHARACTERISTICS symBoLs | TERMINALS No3 & No4 | CIRCUITS CA3002 TERISTICS g
UNLESS OTHERWISE NOTED - - - " g
Fig. | Min. [ Typ. [Max. [ units] Fig .
STATIC CHARACTERISTICS: é
{nput Offset Voltage vio 4 - 2.2 - mv 2 ] 1
2 -
Input Unbalance Current Iy - 2.2 10 KA 2 =
Input Bias Current It - 20 36 LA 3
o .
MODE TERMINAL 0 560 1000 1500 2000
Qx o 2 4 SOURCE RESISTANCE (Rg) —Q
iescent Operating 92¢5-13397
Voltage VEE NC - 2.8 - v 4 ’ X . .
Fig. 7 - Noise figure vs source resistance.
VEE VEE - 3.9 - v 4
Device Dissipation Pr . 55 - mw None ve
c
6
DYNAMIC CHARACTERISTICS: SOURCE. s
- RESISTANCE OupF
D:ff'emmal Voltage Gain Vin =10 mV AuT gr.g&ns%% ERS
(Single-Ended Input ADIFF =175 MHz 19 | 2 - dB 58&.5
and Output) Rs =500
Bandwidth at -3 dB Point BW Rg =508, V| = 10mV - 1 - MHz 6
Maximum Output Voltage Swing | VoyT(P-P) - - 5.5 - Vp.p None
Noise Figure NF =175 MHz Rg = 1 k) 8 - 4 8 dB 7
Input Impedance Components:
Parallel Input Resistance RIN f =175 MHz None - | 100k - 0 None v
_ GEVE 92CS-13566
Parallel Input itance .C f =175 MHz None - 4 - F None
arallel input Capaci IN P *Taps are adjusted to provide indicated equivalent ?,',ﬁs of Rg
Output Resistance Rout f=175MHz 14 - 70 - Q ‘9a& 9b with tank tuned to resonance at 1.75 MHz, and a resistor
d to sil the noise diode.
AGC Range (Maximum Voltage , . .
= . Fig. 8 - Noise figure.
Gain to Complete Cutoff AGC f =175 MHz 13 60 80 dB 12 9. g
HH POSITIVE DC SUPPLY VOLTS (Vcc)= +6 HH POSITIVE DC SUPPLY VOLTS (Vgc)* +6 T FOSITIVE OC SUPPLY VOLTS (Vegl= +6 T
I NEGATIVE DC SUPPLY VOLTS (Vgg)» —6 HHH NEGATIVE DC SUPPLY VOLTS (Vgg)* =6 samas NEGATIVE DC SUPPLY VOLTS (Vgg)* —6 T
4] FREQUENCY (f) = L75 MHz HH AMBIENT TEMPERATURE (Ta )s25°C TITT FREQUENCY (f) = 175 MHz
M INPUT ADJUSTED FOR 3'¢ ORDER HARMONIC 2 [
> [ 30d8 BELOW FUNDAMENTAL. H 3
< a [3 1T 11 TTTTITTT
1% | 1 T 1
45 Hi gs uE T
£3 g2 43 an-sstaiases
i @ O Pt
5O gw 3o T
E:?- . ‘—51-: HHHE ;g’ i JoUTpy; I HH §—
£ g2, [H 34
3 1
- i, z
L OfTITTTITT . 0
75 -50 -25 25 50 - 75 100 [ 10 15 20 25 30 -75 -5 -25 O 25 50 78 00 125
AMBIENT TEMPERATURE (Ta)—°C FREQUENCY (f) —MHz AMBIENT TEMPERATURE (Tp)—°C
92C5-13399 92CS-13400 92cs-13402
Fig. 9a - Output resistance vs temperature. Fig. 9b - Output resistance vs frequency. Fig. 10 - Input level for — 30 dB intermodulation
vs. temperature
%
rev OSCILLATOR
| FOSITIVE DC SUPPLY VOLTS (Vgg)® +6
__r’ NEGATIVE DC SUPPLY VOLTS (Vgg)=* —6
= MIXER AMBIENT TEMPERATURE (Ta)=25°C
l8miz TO 4omz_|
: ATTENUATOR PRI
2-TONE ANYE R ©0-80 98 TYPE 9I-CA
GENERATOR - *
#21800.000 kHz T‘E%ii;m ® | EQUIVALENT)
f2= 1801.500 kH S = SIGNA
2 2 EQUIVALENT) 13, SOURCE J='
_L § (HEWLETT-
= O.IuF = PACKARD VARIABLE O.IxF
I prs TYPE 658 OR | DC SUPPLY I
Ve = §§ EQUIVALENT) | (0 TO-6V) =
-6V 92CS-13564 u _L VEE
-l = -6V 92CS-13565
1) Incresse both input-signal tones until the 2f>-f1 and 2f4-f2 output- ¢
signal voitages are 30 dB below the f1 and f2 output-signal voltages. _eobt i ir 1) Set 2t 80 dB "
2) Measure rms values of the input and output signal voltages. () [ 15 20 25 30 2) Set variable de supply voltage at 0 V.

3) The measured input signal voltage is that value when the 3rd-har- FREQUENCY (f)—MHz

monic intermodulation products are 30 dB below the fundamen-
tal outputs. Fig. 12- AGC range vs frequency. 4) Set variable dc supply voltage at 6 V.

$) Adjust attenuator until RF V.T.V.M. again indicates § mV output.
6) Change in attenuator setting in dB is total AGC Range.

Fig. 13- AGC range.

s2cs-13401 3) Lnuc‘:la‘seslmal input voltage until RF V.T.V.M. indicates 5 mV

Fig 11 - Intermodulation Test Circuit .
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CA3004
RF Amplifier

o Designed for use in Communications Equipment

® Balanced Differential-Amplifier Configuration with Controlled Constant-Current
Source Provides Unexcelled Versatility

12-Lead Hermetic TO-5 Style Package

Built-in Temperature Stability for Operation from -55° C to +125° C

Similar to RCA CA3005 and CA3006, plus Emitter-Degeneration Resistors
to Provide More Linear Transfer Characteristic and Increased Input-Signal
Handling Capability

Companion Application Note ICAN 5022 **Application of RCA CA3004, CA3005,
ond CA3006 Integrated Circuit RF Amplifiers', covers characteristics of
different operating modes, noise performance, cross-modulation, mixer, AGC,
limiter, detector, and amplifier design considerations.

ABSOLUTE-MAXIMUM VOLTAGE LIMITS, at Tg, = 25°C

Voltage limits shown for each terminal can be applied under the indicated circuit conditions for other terminals.
All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies)

LINEAR INTEGRATED CIRCUITS

Push-Pull Input and Output
Wide ond Narrow-Band Amplifier
AGC

Detector

Operation from DC to 100 Mc/s
Mixer

Limiter

Modulator

RF, IF, and Video Frequency
Capability

SCHEMATIC DIAGRAM FOR CA3004
SEE NOTE

NOTE: Connect Terminal No.10 to most
positive de supply voltage used for
circuit.

Fig.1

TYPICAL STATIC CHARACTERISTICS AND
TEST CIRCUITS FOR TYPE CA3004
(Figs. 2 to 8)

INPUT OFFSET VOLTAGE AND CURRENT
VS TEMPERATURE

STORAGE-TEMPERATURE RANGE ... .. ... ... .. ... 65°C to +150°C

LEAD TEMPERATURE (During Soldering)
At distance 1/16 * 1/32 inch (1.59 * 0.79mm)

from case for 10 seconds max. . ................ .. +265°C
MAXIMUM SINGLE-ENDED INPUT-

SIGNAL VOLTAGE .. ... ... ... ... . .. ... ..... 35V
MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE .. ... ... . ... .. ... . .. ..., 25V, 435V -

MAXIMUM DEVICE DISSIPATION

VOLTAGE LIMITS CONDITIONS VOLTAGE LIMITS CONDITIONS
TERMINAL - TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL| VOLTAGE
1 NO CONNECTION 7 NO CONNECTION
6 0 8 NO CONNECTION

12 0 2 0

3 95 3 6

2 95 0 9 % s o

10 % 9 0 2 10 %

1 6 1 %

2 0 12 0

6 0 2 0

9 % 3 -6

3 12 0 10 % 6 0

11 % 10 0 +12 [} %

12 0 1 %

7 0 12 0

6 0 2 0

9 % 3 -6

11 % u 0 2 %

12 0 1 %

2,6,12 0 12 0

3 -6 2 0

5 3 0 9 % 3 -6

10 % 6 0

11 % 12 -3.5 +3.5 ) %

10 %
2 0

3 -6 1 %

9 © CASE INTERNALLY CONNECTED TO TERMINAL

6 35 35 10 3 NO.3 (SUBSTRATE) DO NOT GROUND
1 %
12 0

OPERATING-TEMPERATURE RANGE . . .......... ... 559C to +125°C

POSITIVE DC SUPPLY VOLTS (Veg) = +6
NEGATIVE" DC SUPPLY VOLTS (Vgg)® —6
HH
11T
111
>
E
1L
X
EX EESELLYOLTA
8
S
S -
>
L o 'BH 1
©a 1
3 ) -# 1T
2 T RN NN
a -
H HH A A
15 -0 -25 0 25 50 75 100 (25
FREE-AIR TEMPERATURE (TFa)—°C
92CS$-13302
Fig.2
INPUT BIAS CURRENT VS TEMPERATURE
HH POSITIVE DC SUPPLY VOLTS (Vg +6
HH NEGATIVE DC SUPPLY VOLTS (Vgg)= -6
& I
T
: 1
H-H
]
o .
v
z
w
«
«
2
3
]
<
H
2
-
z
- 1111
H1T
11T
Ll L1 SESEBEESSEESR NS
-78 -850 -25 25 30 75 00 25
FREE-AIR TEMPERATURE (Tpa)—°C
:WCS-13368

Fig.3
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LINEAR INTEGRATED CIRCUITS

CA3004

ELECTRICAL CHARACTERISTICS, at Tpa = 25° C, VoC = %V, VEE = -6 V unless otherwise specified

LIMITS TYPICAL
SPECIAL TEST CONDITIONS | 53" TYPE T?.Q?ﬁ%g
CHARACTERISTICS SYMBOLS Terminals No.4 and No.5 Open IRCUI CA3004 CURVES
Unless Otherwise Specified Fig. Min. [ Typ. l Max. I Units Fig.
STATIC CHARACTERISTICS
Input Offset Voltage Vio Fig.4 - 17 5 mv Fig.2
Input Offset Current Ijo Fig.5 - 0.125 5 LA Fig.2
Input Bias Current I Fig.5 - 21 40 uA Fig.3
TERMINALS
4 5
Quiescent Ig NC NC Fig8 - 1 - mA Fig.6
Operating or .
Current n1 VEE NC Fig.8 - 27 - mA Fig.6
NC VEE Fig.8 - |oas | - mA Fig.6
VEE VEE Fig.8 - s | - mA Fig6
Loront Rt 9/l Fgs | - | 1] - | - Fig7
Device Dissipation P1 Fig.8 - 26 - mw NONE
DYNAMIC CHARACTERISTICS
Power Gain Gp f = 100 Mc/s Fig.11 10 12 - dB Fig.9
Noise Figure NF f = 100 Mc/s Fig.11 - 6.3 9 dB Fig.10
col;ne'j"ggtihgnod;atio CMR f=1Ke/s Fig.13 - 98 - dB Fig.12
AGC Range (Max. Voltage
Gain to Complete Cutoff) AGC f = 1.75 Mc/s Fig.14 -60 - - dB NONE

DEFINITIONS OF TERMS

Input Offset Voltage

The difference in the dc voltages which must be applied to the input
terminals to obtain equal quiescent operating voltages (zero output
offset voltage) at the output terminals.

Input Offset Current

The difference in the cuments at the two input terminals when the
quiescent operating voltages at the two output terminals are equal.
Input Bias Current

The average value (one-half the sum) of the currents at the two
input terminals when the quiescent operating voltages at the two
output terminals are equal.

Quiescent Operating Current

The average (dc) value of the current in either output terminal.

Quiescent Operating Current Ratio

The ratio of the Quiescent operating currents in the two output
terminals.

Device Dissipation

The total power drain of the device with no signal applied and no ex-
ternal load current.

QUIESCENT OPERATING CURRENT RATIO
VS TEMPERATURE

Power Gain

The ratio of the signal power developed at the output of the device
to the signal power applied to the input, expressed in dB.

Noise Figure

The ratio of the total noise power of the device and a resistive
signal source to the noise power of the signai source alone, the
signal source representing a generator of zero impedance in series
with the source resistance.

Common-Mode Rejection Ratio

The ratio of the full differential voltage gain to the common-mode
voltage gain.

Common-Mode Voltage Gain

The ratio of the signal voltages developed between the two output
terminals to the signal volitage applied to the two input terminals
connected in parallel for ac.

Differential Voltage Gain

The ratio of the change in output voltage at either output terminal
with respect to ground, to a change in input voitage at either input
terminal with respect to ground, with the other input terminal at
ac ground.

AGC Range

The total change in voltage gain (from maximum gain to complete
cutoff) which may be achieved by application of the specified range
of dc voltage to the AGC input terminal! of the device.

INPUT OFFSET VOLTAGE TEST CIRCUIT

I. ADJUST R FOR Vo1 *0£0.IV
2. RECORD Viq I

92C5-13578

INPUT OFFSET CURRENT AND BIAS CURRENT
TEST CIRCUIT

INPUT OFFSET
CURRENT (Igok|Ii2 - Isl

Ti2f -
INPUT BIAS 1,4
CURRENT (I 1)+ —'%I—s
Ol uF
-6V
VEE 92cs-138579
Fig.5

T POSITIVE DC SUPPLY VOLTS (Vcc)® +6
I NEGATIVE DC SUPPLY VOLTS (Vgg)® —6
2

= TERMINALS No. 4 & No. 5
CONNECTED TO VEg
—— —— = TERMINALS No. 4 & No. 5 OPEN

(IN TERMINAL No. 9 OR 11]—mA

QUIESCENT OPERATING CURRENT

-75 -% -25 25 50 ™ 100 [F1}
FREE-AIR TEMPERATURE (Tra)—°C
92CS-13584

Fig.6

TEST CIRCUIT FOR TYPE CA3004

QUIESCENT OPERATING CURRENT, QUIESCENT

OPERATING CURRENT RA
DISSIPATION TEST CIRCUIT

jueas)
]
=
5 1]

TTIT posiTive oc suppLY vouTs (veo = +6 LT
. NEGATIVE DC SUPPLY VOLTS (Vgg)= -6

1T

TIO, AND DEVICE

T

T
1T T T {4
1T It H
1

W/1g OR 1g/T,)

CH

o

RATIO (I

QUIESCENT OPERATING CURRENT

T
1

-75 -5 -25 o 25

50 7% 100 125

FREE-AIR TEMPERATURE (Tga) —°C

Fig.7

92c5-13304

-6V
Vee

92C3—I3577

Py = Vcc g +Tio +111) +VEED3

Fig.8
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CA3004

LINEAR INTEGRATED CIRCUITS

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3004 (Figs. 9 to 14)

POWER GAIN VS FREQUENCY

NOISE FIGURE VS FREQUENCY

POSITIVE DC SUPPLY VOLTS (Vec) = +6 POSITIVE DC SUPPLY VOLTS (Vcg) = +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= —6 NEGATIVE DC SUPPLY VOLTS (Vgg)= —6
FREE-AIR TEMPERATURE (TFa) » 25°C FREE-AIR TEMPERATURE (Tra) = 25°C
SOURCE IMPEDANCE (Rg) = 50 0 SOURCE RESISTANCE (Ry) = 50 8
LOAD IMPEDANCE (R) = 308 ¥
N
\\ e
f ~o % . A
g » a M //
H L~
0] - ]
; i o
L_\ZL 4
[ 10 10 100
FREQUENCY (f)—Mc/s FREGUENCY (1) —Mc/s
s2cs-nises %2cs-3370
Fig.9. Fig.10

COMMON-MODE REJECTION RATIO VS TEMPERATURE

POSITIVE OC SUPPLY VOLTS (Voo)+ +6
NEGATIVE DC SUPPLY VOLTS (Vgg)® -6
FREQUENCY (f) = | Kc/s )

11

191
1T

TTHT
LT
1

L[1T 0T L] IS SUSESESUNINESNENERERRRAE
-8 -%0 -25 25 % 75 100 25
FREE-AIR TEMPERATURE (Tgp)—°C

92CS-13308
Fig.12

COMMON-MODE REJECTION RATIO TEST CIRCUIT

Vee
+6v

100 Mc/s POWER GAIN AND NOISE FIGURE TEST CIRCUIT

Vee
+6v

508

RF
H *
VOLTMETER
308 oR

NOISE
AMPLIFIERY

i
i

“FOR POWER-GAIN TEST
"FOR NOISE-FIGURE TEST Vee
-6V S2CM-13538

Fig. 11

AGC RANGE TEST CIRCUIT
37-2%0 v
ot ogs

L0
= O OSCILLOSCOPE
WITH HIGH-GAIN
R 3 DIFFERENTIAL
= crexyNEUT
EKTRONIX TYPE
= 500 CA3004 530, 540, OR 580
teFl g © WITH TYPE D PLUG-IN
TEKTRONIX TYPE 502,
R W OR .
X 3 EQUIVALENT)
SIGNAL 2 1000 & =
SOURCE
Q3 V rms 1%
COMMON-MODE REJECTION RATIO :ﬁ‘,’, s2cs-s7e
CMR =20 LoG, , AZL12)(0.3)
10 g VEE
d{rms) -6V
“A+SINGLE ~ENDED VOLTAGE
GAIN
Fig.13

0.0IuF
ATTENUATOR
2:308
RF
VOLTMETER
LTS Mc/s l-
AMPLIFIER

GAIN:OTO 4548

1.75Me/s
SIGNAL AGC RANGE
SOURCE

A WITH $ IN_POSITION X
° 20 LO%I0 T=GITH S IN POSITION ¥

92CS-13588
Fig.14
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LINEAR INTEGRATED CIRCUITS

CA3005, CA3006

RF Amplifiers

o Designed for use in C

e Eaui
tons Equip

Source to Provide Unexcelled Versatility
® 12-Lead Hermetic TO-5 Style Package.
o Built-in Temperature Stability for Operation from -55° C to +125° C

® Companion Application Note, ICAN 5022 **Application of RCA CA3004, CA3005,
and CA3006 Integrated Circuit RF Amplifiers’’, covers characteristics of
dulation, mixer, AGC

Balanced Differential Amplifier Configuration with Controlled Constant-Current

different operating modes, noise perf
limiter, detector, and amplifier design considerations.

ABSOLUTE-MAXIMUM YOLTAGE LIMITS, at Tp, = 25°C

AGC

Detector
RF, IF, ond Video

Push-Pull Input and Output
Wide and Narrow Band Amplifier

Frequency Copability

Mixer
Limiter

Modulator
Cascode Amplifier

Operation from DC to 100 MHz

Voltage limits shown for each terminal can be applied under the indicated voltage conditions for other terminals.
All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies)

VOLTAGE LIMITS

84

OPERATING-TEMPERATURE RANGE

STORAGE-TEMPERATURE RANGE

At distance 1/16 * 1/32 inch (1.59 £ 0.79mm)

............... 559C to +125°C
................ -65°C 10 +150°C
LEAD TEMPERATURE (During Soldering)

from case for 10 seconds max. .. ................. +265°C
MAXIMUM SINGLE-ENDED INPUT-

SIGNAL VOLTAGE . ........ ... .............. 35V
MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE . ... ........... ... .. ...... 25V 435V
MAXIMUM DEVICE DISSIPATION . ... ............. 300 mW

TERMINAL CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS
NEGATIVE| POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
7 0 1 0
8 -6 7 0
R 9 +6 9 +6
1 3.5 +3.5 10 6 8 12 0 10 5
1 +6 1 +6
12 0 12 0
2 TEST POINT: DO NOT APPLY VOLTAGE FROM 1 0
EXTERNAL SOURCE 7 0
1 0 8 6
; 905 9 0 +12 10 +6
N 1 +6
. 9 6
3 53 0 10 Is 12 0
11 +6
12 0 1 0
1 0 7 0
7 g 8 -6
4 5 0 5 8 10 0 " 9 +6
10 +6 11 +6
12 S 12 0
1 0
1
; : 7 0
8 £
5 12 0 > ¢ n 0 0 g y:
1l +6 10 +6
12 0 12 0
8 9.5
r ol o |
12 9.5 0 10 +6
9 +6
6 6 0 10 +6 11 +6
11 +6 CASE Internally connected to Terminal No.8 (substrate)
12 -6 DO NOT GROUND
1 0
8 6
9 +6
7 3.5 +3.5 10 +6
1 +6
12 0

SCHEMATIC DIAGRAM FOR CA3005 AND CA3006

SEE NOTE

CASE_AND
SUBSTRATE RESISTANCE VALUES
IN OHMS

92CS-13343R|

NOTE: Connect Terminal No.9 "o.'n-n

positive dc supply voltage used
circuit.

Fig.1

INPUT OFFSET VOLTAGE AND CURRENT

THFHFosITivE B¢ SUPPLY VOLTS (Veci= +6 1 o
TTITITINEGATIVE DC SUPPLY VOLTS (Vgg) = —6 14 =
HH
T T
. RO
%?‘ s %351 0%
('S T P
=
$E, =
Ll H
§°
8
!5 587
si 3
it
F
<
O R - 0o s -

FREE-AIR TEMPERATURE (Tpa)—°C

Fig.2

R2AS-33T

INPUT OFFSET VOLTAGE TEST CIRCUIT

T

Ol
VoLl
1. ADJUST R, FOR Vour*0%0.1V \

2. RECORD Vyo *F

INPUT BIAS CURRENT

ﬁ:
FFERENTIAL
TMETER

HH POSITIVE DC SUPPLY VOLTS (Vgci= +6
T NEGATIVE DC SUPPLY VOLTS (Vgg)® =6
T
e
11
|
E
o
2
H
L1111 . o —
-7 -%0 -25 25 80 75 100 128
FREE-AIR TEMPERATURE (Tpa)—°C
F2C3- 1338

Fig.4




CA3005, CA3006

ELECTRICAL CHARACTERISTICS, at T, = 25° C, Voo = %V, VEg = -6V

LINEAR INTEGRATED CIRCUITS

QUIESCENT OPERATING CURRENT

POSITIVE OC SUPPLY VOLTS (Vec) = +6
LIMITS TYPICAL ] NEGATIVE DC SUPPLY VOLTS (vﬁfh -8
e = TERMINALS
TEst TYPE TYPE CHARAC HHH CONNECTED 70 Vg
CHARACTERISTICS SYMBOLS [ SPECIAL TEST CONDITIONS| CIRCUITS CADS CAN06 TERISTICS gg H - = —— * TERMINALS No. 4 & No. 5 OPEN
Terminals No.3,4,5, and 6 Not CURVES gl
Connected Except Where Noted| g Min‘J Typ. IMax, Min.[ Typ. [Max. Fig. ;g .
STATIC CHARACTERISTICS g2 saEss
" {3
Input Offset Voltage Vio Fig.3 | - 2.6 5 | - 0.8 1| mv Fig.2 §§ HHEH i
Input Offset Current Iio Fig.4 - 14 - | - 14 - Py FfLZ ‘_i
Input Bias Current Iig Figd4 | - 19 40|~ 19 T4 ua Fig.5 a2 ! .
TERMINALS 3': »
, : : -]
Quiescent 1o NC NC Fig 10 | - 1 1= 1 |- | mA Fig6
Operating or —_— — Fig. 10 27 A NONE SERNNESE
Current n NC -VEE o - 27 - = - m -7 -850 -28 25 80 718 100 25
VEE _Ne Fig. 10 | - | 0.5 ] =] 045 | -] mA | NONE FREE-AIR TEMPERATURE (Tga) —°C
-VEE -VEE Fig. 10 | - 1.25 -1 - 1.25 - | mA Fig.6 92cs-133
- " T .
uiescent Operating 210 ig. 10 | - P - - ig.7
QCutr'ent Ratio I11 Fig-10 105 105 Fig Flg' 5
Device Dissipation PT Fig. 10 | - 2% -1 - 2% - mw NONE
QUIESCENT OPERATING CURRENT RATIO
DYNAMIC CHARACTERISTICS .
- - - - T POSITIVE DC SUPPLY VOLTS (Vggls +6
f = |Cascode Configuration Fig. 11 | 15 20 - 116 20 -1 d8 Fig9 inun NEGATIVE DC SUPPLY VOLTS (Vgg)= -6
Power Gain Gp 100 [pifferential-Ampl. - ) 5 7
MHz | Configuration Fig.12 | 14 16 -] 14 16 dB Fig.11 o
f = |Cascode Configuration Fig. 11 | - 7.8 9 [ - 7.8 9 d8 Fig:13 K
Noise Figure NF 100 |pifferential Ampl. " 3 =
MHz | Configuration Fig.12 - 7.8 9| - 7.8 9 a8 Fig.14 él?
1.
Common-Mode - - -] - 101 - ds ig. 5’:_
Rejection Ratio CMR ) f =1 kHz 101 0 Fig.15 ;..‘.‘
AGC Range (Max. Voltage _ y — I — - £ o
Gain to gCompIete Cutoff) AGC | f =175 MHz 60 50 | a8 NONE =3
) bt
831
=N
POWER-GAIN (DIFFERENTIAL-AMPLIFIER 3
POWER-GAIN (CASCODE CONFIGURATION) CONFIGURATION) §
DIFFERENTIAL-AMPLIFIER CONFIGURATION
FREE-AIR TEUPERATURE (Tra) = 25%¢ FREE-AIR TEMPERATURE (Tra) = 25°C -TS -% -25 0 25 %0 715 100 I28
0 30 FREE-AIR TEMPERATURE (Tpp)—"C
\L\ 9281331
- < . N, Fig. 6
] NN e © Kf{.
° L INE 12_ N N 8]
I ey 1 S 2N 100-Mc/s NOISE FIGURE VS. Vgg (CASCODE
g . g % TN CONFIGURATION)
z N \N H A~ B CASCODE CONFIGURATION
& — - s - POSITIVE DC SUPPLY VOLTS (V) s +6
20 « FREE -AIR TEMPERATURE (Tra) * 25C
= N~ w N FREQUENCY (f) » 100 Mc/s
5. H . SOURCE RESISTANCE (itg) = 50 8
E a L1
11
tHH
: -
0 100 0 FREQUENCY (1) — Me/: o0
— - Mc/s
FREQUENCY (1) — Mc/s sacssne 92813820 sEsus

Fig. 7

NOISE FIGURE AND POWER GAIN TEST CIRCUIT
(CASCODE CONFIGURATION)

50-2
VOLTMETER %
OR

NOISE
AMPLIFIER ¥

-6V 92CS 13529
f <y Ca L Ly
Mc/s | pF pF pH ©H
30 [14-150| 5-40| 0.3-0.6 [0.8-1.4
100 | 5-40 | 5-40)0.07-0.12/0.15-0.3

* FOR POWER-GAIN TEST
Y FOR NOISE-FIGURE TEST

Fig. 10

Fig. 8

NOISE FIGURE AND POWER-GAIN TEST CIRCUIT
(DIFFERENTIAL AMPLIFIER CONFIGURATION)

Vee
+6v

50-0

50-2

SIGNAL RF
SOURCE # VOLTMETER %
OR R
NOISE NOISE
DIODE ¥ AMPLIFIER ¥
Vee
-6v 92cs-13528
f Cy C2 (] La
Mc/s pF pF uH uH
30 |5-40 [1.5-20 | 1.2.2 1.2-2
100 | 1-12 | 1-12 {0.4-0.7 | 0.25-0.5

* FOR POWER-GAIN TEST
¥ FOR NOISE-FIGURE TEST

Fig. 11

NOISE FIGURE (NF)—d8
~

-2 -3 -4 -8 -6 -7

NEGATIVE DC SUPPLY VOLTS (vgg)

Fig. 9

92CS-13388

100 Mc/s NOISE FIGURE VS. Vgg (DIFFERENTIAL
AMPLIFIER CONFIGURATION)

T —————
DIFFERENTIAL-AMPLIFIER CONF IGURAT ION

POSITIVE OC SUPPLY VOLTS (Veele +6

FREE-AIR TEMPERATURE (Tra) = 25°C

FREQUENCY (f) = 100 Mc/s
SOURCE RESISTANCE (Ry) = 30 8

NOISE FIGURE (NF)—d8

-2 -3 -4 -3 -6 -7 -8 -0
NEGATIVE OC SUPPLY VOLTS (Vgg)
. 92CS-13384
Fig. 12
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LINEAR INTEGRATED CIRCUITS

CA3005, CA3006

COMMON-—-MODE-REJECTION RATIO

COMMON-MODE-REJECTION RATIO
TEST CIRCUIT
POSITIVE DC SUPPLY VOLTS (Vcg)* +6
NEGATIVE DC SUPPLY VOLTS (Vggl® —6 et
FREQUENCY (1) = | Ke/1
HHH
11
z
i3
.
O o~ OSCILLOSCOPE
2 WITH HIGH-GAIN
U= DIFFERENTIAL
3 INPUT
(TEXKTRONIX TYPE
s o $30, 340, OR 580
Se ssss WITH TYPE D_PLUG-IN
. TEXTRONIX TYPE 502,
5] oR
r3 EQUIVALENT)
3
 Vcc COMMON MODE REJECTION RATIO
mﬁ-. HH tams) o L& %) (2)(0.3)
Tt gu 220 LG
-7S -%0 -25 O 25 30 75 100 12 i = VoIrF (RMS)
- — L vee
FREE-AIR TEMPERATURE (Tra)—°C = -6 v % A+ SINGLE-ENDED VOLTAGE GAIN
s2cs-1333
92CM-13%34
Fig.13 Fig. 14

AGC RANGE TEST CIRCUIT

37-250 vee
Pt +

ATTENUATOR

Z:504

175 Wc/s
AMPLIFIER
GAIN: O TO 45 dB

Vee

L -6v

175 Mc/s A WITH S iIN POSITION |
AGC RAN =2 TR C m BreiTiAN S

SIGNAL GE * 20 LOSI0 Iy TW s N PoSITION 2

SOURCE

92¢5-13373

Fig.18
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LINEAR INTEGRATED CIRCUITS

CA3007

AF Amplifier

® Designed for use in Sound Systems and Communication Equipment

e Balanced differential-amplifier configuration with controlled constant-
current source provides for both audio amplification and phase inversion

® Built-in temperature stability for operation from -559C to +125°¢
o Eliminates need for audio driver transformer

o Companion Application Note, ICAN 5037 "Application of the RCA-CA3007
Integrated Circuit Audio Driver" covers design of a dual supply audio
driver in a direct-coupled audio amplifier, and a single supply audio
driver in a capacitor-coupled audio amplifier

o Supplied in the hermetic 12-lead TO-5 style package

............. . 55°C to +125°C
............. -65°C 10 +150°C

OPERATING-TEMPERATURE RANGE
STORAGE-TEMPERATURE RANGE

LEAD TEMPERATURE (During Soldering)
At distance 1/16 * 1/32 inch (1.59 = 0.79mm)

from case for 10 seconds max. . ............... . 4265°C
MAXIMUM SINGLE-ENDED INPUT-

SIGNAL VOLTAGE . ... ... ................... 25V
MAXIMUM COMMON-MODE INPUT-

SIGNAL VOLTAGE . .. .. .. ... ...... ........... 25V
MAXIMUM DEVICE DISSIPATION .. ... .. ...... .... 300 mW

ELECTRICAL CHARACTERISTICS, at Tpp =25°C, VoC = +6 V, VEE =-6 V,

LIMITS TYPICAL
TEST TYPE CHARAC
CHARACTERISTICS | SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CA3007 TERISTICS
Pin 4 Not Connected Unless CURVES
Otherwise Noted Fig. Min. ' Typ. I Max. l Units Fig.
STATIC CHARACTERISTICS
Input Unbalance Voltage Viu ! 3 - 0.57 5 mv 2
Input Unbalance Current hu 3 - 0.57 5 uA 2
Input Bias Current [} 3 - 11 34 1A 4
Q\f&iﬁf‘e' Operating Vg or Vig 3 - |os7r | - v 5
Device Dissipation Py 3 - 30 - mw NONE
DYNAMIC CHARACTERISTICS
Power Gain Gp f=1Ke/s 6 20 | 2 - B NONE
Toattion THD f=1Kc/s 6 - lozs | - % NONE
Input Impedance ZN f=1Ke/s 7 - 4K - Q NONE
CRejection Ratio CMR f=1Ke/s % - 7| - | ¢ 8

INPUT UNBALANCE VOLTAGE & CURRENT, INPUT BIAS
CURRENT, QUIESCENT OPERATING VOLTAGE, AND
DEVICE DISSIPATION TEST CIRCUIT

Vee
6V

INPUT BIAS CURRENT vs TEMPERATURE

HH POSITIVE DC SUPPLY VOLYS (Vcc)= +6
L NEGATIVE DC SUPPLY VOLTS (Vgg)= —6
° <
VIVM. 1
I—l (RCA WV-384 |
Of uF OR = A
VIVM, = | EQUIVALENT) o s
(RCA Wv-38A -
i g
EQUIVALENT) =
l g ™
o
= _vs v -é-
e 92CS5-13601 g
R} and Ry matched to + 1%, z oA Y aanp
Pt =Vcely * VEEl | sHH aagerasis R
-25 25 30 75 00 i25

Ig = Direct Current into Terminal No.9 - -5
I3 = Direct Current out of Terminal No.3

Fig.3 Fig.4

FREE-AIR TEMPERATURE (Tga)—*C

92CS-13375

HIGHLIGHTS
® Input Impedance. . . . 4 K2 typ.
@ Output Impedance . . . 60 ( typ.
® Power Gain . . . . . . 22 dB typ.

® Push=Pull Input & Output

® Direct Coupling to Class B Audio
Output Stage

APPLICATIONS

® Audio Amplifier
@ Audio Driver

SCHEMATIC DIAGRAM

y—O8

3 Ry
Sk Sak

Ri7
100

i

Resistance volues are in ohms

92cM-13342R2

Fig.1
TYPICAL STATIC CHARACTERISTICS
AND TEST CIRCUIT FOR CA3007

INPUT UNBALANCE YOLTAGE AND CURRENT
vs TEMPERATURE

POS|

NEGATIVE DC SUPPLY VOLTS (Vgg)* -6

ITIVE DC SUPPLY VOLTS (Vcc)= +6

—~mv
!xw—uAE

VI

LTA

Zou

z

¥ M

[ Juui

3

w

g 2

g0 R Gy,

8 TTRERENT

z -

=3 —

5 H 1 ams Raae

2 T

Zo4 H H

SEESESEE 11

-8 -%0 -25 O 25 50 75 100 125

FREE-AIR TEMPERATURE (Tga)—°C
92C5-13377

Fig.2

QUIESCENT OPERATING VOLTAGE vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Veg) = +6

L

NEGATIVE OC SUPPLY VOLTS (Vgg)= —6

QUIESCENT OPERATING VOLTAGE

(TERMINAL No.8 OR No.10 TO GROUND)~'

TT 1T
1
1T T

-3

4

o

[

25

janss

s -0 - 25 % 75 i
FREE-AIR TEMPERATURE (YFA)'—.C
92C5-13372

Fig.5
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LINEAR INTEGRATED CIRCUITS

CA3007

ABSOLUTE-MAXIMUM YOLTAGE LIMITS, atT, =25°cC

Indicated voltage limits for each terminal can be applied under the specified operating conditions for other terminals.
All voltages are with respect to ground (-VCg, +VEE, or common terminal of Positive and Negative DC supplies).

COMMON-MODE REJECTION RATIO vs TEMPERATURE

POSITIVE OC SUPPLY VOLTS (Voc)=s +6

NEGATIVE DC SUPPLY VOLTS (Vgg)= =6

TH
=  HH
o, HH
=S
i |
g
ot
L ;
£ :
Th b
8 I
g F +
2 i
el T 1
75 -50 -25 25 80 75 100 125
FREE-AIR TEMPERATURE (Tpa)—°C
92CS-13448
Fig.8

88

VOLTAGE LIMITS CONDITIONS VOLTAGE LIMITS CONDITIONS
TERMINAL TERMINAL
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE

2 0 2 0
3 -6 3 -6
5 0 6 0

1 25 25 7 ‘0 8 2 0 7 0
9 % 3 %
11 0 11 0
3 -8 2 0
6 0 3 -6

2 8 0 7 0 9 0 A0 6 0
9 % 7 0
1l 0 11 0
6 0 2 0
7 0 3 -6

3 10 0 9 % 6 0
i1 0 10 2 0 7 0
6 0 9 ®
7 0 11 0

4 45 0 9 % 1 0
1l 0 2 0
2 0 3 -6
3 6 1 -2.5 +2.5 6 0
6 0 7 0

5 25 25 7 0 3 %
3 % 2 0
il 0 3 -
2 0 6 0
L ! 1 2 0 7 0

5 3 0 7 0 3 %
9 % 11 0
11 0 CASE INTERNALLY CONNECTED TO TERMINAL
N 0 No.3 (SUBSTRATE) DO NOT GROUND
2 0
3 -6

7 25 25 5 0
5 0
9 %

TYPICAL DYNAMIC CHARACTERISTIC
AND TEST CIRCUITS FOR CA3007

POWER GAIN AND TOTAL HARMONIC DISTORTION
TEST CIRCUIT

o5 +30v

VIV.M.
(RCA WV-T76A
of
EQUIVALENT)

DISTORTION

ANALYZER

92CS-13602
T (Output Transformer):
Primary Impedance = 2000 ) C.T.
Secondary Impedance = 16 ()
Efficiency =45% approx.
(STANCOR TYPE TA-10 OR EQUIVALENT)
i Fig.6

INPUT IMPEDANCE TEST CIRCUIT

Voo
+6V

COMMON-MODE REJECTION-RATIO TEST CIRCUITS

vee
+6V

[
Ci e VIVM.
(RCA WV-T6A
| Ke/s L EQUIVALENT)
GENERATOR ¥
-VG \
€€ 92CS-13600

(A) Single-Ended Differential Voltage Gain

92CsS-13598
Fig.7
Ve
46V
Ol uF
©
; 0SCILLOSCOPE
[ Osry WITH
T4 CA3007 Recs)| HIGH-GAIN
© DIFFERENTIAL
6 INPUT
| Ke/s
GENERATOR 500 o1uF ;—
X A 1
DEG
COMMON-MODE REJECTION RATIO
A" (203 LV
= LOG)g ——————— Vi
CMR =20 LOGI0 =& ma) EE
™A = SINGLE-ENDED VOLTAGE GAIN 92¢5-13899

(B) Common-Mode Voltage Gain




LINEAR INTEGRATED CIRCUITS

CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

Operational Amplifiers

6-VOLT TYPES 12-VOLT TYPES PACKAGE

CA3008 CA3016 14-Lead Flot Pack

CA3010 CA3015 12-Leod TO-5 Style

CA3029 CA3015L Beam-Lead Device

CA3037 CA3030 14-Lead Plastic Dual In-Line (TO-116)
CA3038

14-Leod Ceramic Dual In-Line (TO-116)

® All types are electrically identical within their voltage groups
® The CA3105 is available in a sealed-junction Beam-Lead

version (CA3015L). For further information see File

No. 5185, “Beam-Lead Devices for Hybrid Circuit

Applications.

Designed for use in Telemetry, Data-Prc
Communication Equipment

Built-in temperature stability from -55°C to +125°C for flatpack, TO-5
style, and ceramic dual in-line packages: 0°C to +70°C for plastic dual
in-line package

Companion Application Notes ICAN-5290, *‘Integrated CircuitOperational
Amplifiers™; ICAN-5213, ‘‘Application of the RCA-CA3015, CA3016 In-
tegrated Circuit Operational Amplifiers’’; and ICAN-5015, ‘“‘Application
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers’’

Instr ation, and

HIGHLIGHTS
6V Types 12V Types
® Open-Loop Voltage Gain 60 70 dB typ.
® Common-Mode Rejection Rotio 94 103 dB typ.
® Output Impedance 200 92 Q typ.
® Input Offset Voltage 1 1 mV typ.
® Static Power Drainat + 12V - 175 mW typ.
6V 30 30 mW typ.
t+ 3V 7 7 mW typ.
APPLICATIONS
® Narrow-Bond ond Bond- ® Oscillator
pass Amplifier ® Comparator
® Operational Functions ® Servo Driver
® Foedback Amplifier ® Scaling Adder
® DC ond Video Amplifier ® Balanced
® Multivibrator, Modulator Driver

SCHEMATIC DIAGRAMS

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, TA = 25°C Rz SaIK R ;,__.,K Ri2S75K
Voltage or current limits shown for each terminal can be applied under the indicated M .
vottage or other circuit conditions for other terminals Ry 210K |:4K o— ?
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies) ’
Terminal Voltage or Current Terminal Voltage. or Current o - ‘f ]»)03
CA3008 Limits Circuit Conditions CA3016 Limits Circuit Conditions v
CA3010 [CA3029 | Nega- | Posi- CA3015 |CA3030 | Nega- | Posi- INVERTNG NYERTING
CA3037 | tive | tive Terminal Voltage CA3038 | tive tive Terminal IVoltage INPUT o
- DO NOT APPLY VOLTAGE FROM AN EX-
12 1 Dgeul&rﬁutps?ﬁ{z(‘:/g l‘-rEA‘I(';IEISF ?2’4»33»53‘ 12 1 TERNAL SOURCE TO THIS TERMINAL o ) ol
CA3016 2K
g:gggg CA3030
CA3010 |CA3037 CA3015 |CA3038
; 4 6 | 8 v | ov| 4 S
! 2 8V ov 10 13 +6 ! . 10 13 +12 v_
1 Z 0 l z 0 SUBSTRATE s2cu-issmiA.
R 3 4 0
2 3 AV | 41V i g g 2 3 BV | LV 4 6 12 CA3008 CA3030
10 13 +6 10 13 +12 €A3016 CA3037
1 2 0 CA3029 CA3038
1 2 0
2 3 0 8V 1V 2 3 0
3 4 4V | 41V ' 6 P 3 4 8 + ' 6 12
10 13 +6 10 13 +12
5 NO CONNECTION 5 NO CONNECTION
K 1 2 0 20V ov 1 2 0
! 6 1oV ov 10 13 +6 ! 6 10 13 +12
7 NO CONNECTION 7 NO CONNECTION
. DO NOT APPLY VOLTAGE FROM AN EX- DO NOT APPLY VOLTAGE FROM AN EX- N
5 8 PERNAL SOURCE TO THIS TERMINAL 5 8 TERNAL SOURCE TO THIS TERMINAL . %m v
D PLY VOLTAGE FROM AN EX- DO NOT APPLY VOLTAGE FROM AN EX-
6 9 D LY OLTAGE FROM AN B 6 9 TERNAL SOURCE TO THIS TERMINAL Wi Tw
1 2 0 1 2 0 10K S0
v I 7 10 oV | +14V 4 6 12
’ o v 18 1‘35 +6 10 13 | 42 =
9, Q!
PPLY VOLTAGE FROM AN EX- DO NOT APPLY VOLTAGE FROM AN EX- o
8 1 D L LA RO s 8 11 TERNAL SOURCE TO THIS TERMINAL oo e e oo
INPUT
4 6 6 4 6 -12 !
10 I 13 | + 0| 13 | a2 %
200 () Between Terminals 9 12 30 mA 400 {1 Between Tesminals '—g]"ouv
9 1 30 mA '6 & 12 (CA3008, 6 & 12 (CA3016, b Re < e
CA3029, CA3037) CA3030, CA3038) 13K S .
4 & 9 (CA3010) 48 9 (CA3015) wo  |Y
1 2 0. v | s20v 1 2 0 S Rs
10 13 oV |+10V . 6 e 10 13 0 + ' 6 1 P »
1 2 0 1 2 0 v v- fis
11 1 oV | 47V 4 6 6 11 14 0V ] +14V 4 6 12 SUBSTRATE s2cu-1a068u
10 13 +6 10 13 +12 guolo
A3015
Terminal No.4 Internally connected to Terminal No.4,
CASE | E’R’s’é‘f&'}’sﬁ%’é’?féﬁ?‘&& NOT '(';'lailouun' CASE CA3015 (Substrate) DO NOT GROUND Fiot
ig.
CA3008 CA3010
CA3016 CA3015 |CA3029 CA3016 CA3015 |CA3008 CA3010
CA3037 CA3038 |CA3030 CA3030 CA3038 |CA3029 (CA3037
OPERATING TEMPERATURE RANGE . . 55°C to +125°C tw"c to 85°C  MAXIMUM SIGNAL VOLTAGE. . ...... BVioHV [-4Vio+lV
STORAGE TEMPERATURE RANGE . . .. -65°C to +150°C | -659C to +150°C MAXIMUM DEVICE DISSIPATION ... .. 600 mW | 300 mW
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LINEAR INTEGRATED CIRCUITS

CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

ELECTRICAL CHARACTERISTICS ot TA = 25°C

Special Test Conditions
Terminal No.8 (CA3008, Test CA3008 CA3016 Typical
CA3016, CA3029, CA3030, Cir- CA3010 CA3015 Charac-
Characteristics Symbols CA3037, CA3038) cuit CA3029 CA3030 Units | teristic
Terminal No.5 (CA3010, CA3037 CA3038 Curves
CA3015) Not Connected
Unless Otherwise Specified Fig. | Min. ] Typ.[ Max. | Min. I Typ. I Max. Fig.
STATIC CHARACTERISTICS:
Vge = %V, VEE = -6V - (108 5 - - -
Input Offset Voltage v 4 \ 2
- ® 0 - 2V - - L] s "
Input Offset Current I =V A RN B N e 2
P 10 -4V -1V AT ] s M
Input Bias Current ! = +6V = s | MR- - N
P . B - v - 1V T e ] R
Input Offset Voltage = +6V =6V 010 1 - -
Sensitivity:  Positive Avig/avee = 42V Ry A : - {o.0%| 05
6V 6V 4 026 1 mVAV | none
Negative |AVig/AV = = -0 P
g 10/5VEE Y - - 0.156 | 0.5
-6V =6V NETEE
= +12V =-12V - - - - | 175
Device Dissipation Pp | [E]shorted to[g) VSE;;-GGVV al - lz| - |- - -] mw | none
Veg = +12v, 500
8 shorted to 12 VEE = 12V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWgL
Open-Loop Differential A Voo = +6V,  VEE =6V g | 7] 60} - - - - dB &7
Voltage Gain 0L -V - v o - les |0 - 6
Open-Loop Bandwidth 8w = +6V = -6V g |20 300f - - - | kHz | 6&7
at -3 dB Point oL = 412V =12V - - Jew| 30 -
Common-Mode Rejection CMRR | VCC=+6V, VEE=-6V | g Q70 944 -} -} - | - | g8 | 12
Ratio = +12V =-12v - - - 80 | 103 -
Maximum Output-Voltage V(P-P = +6V =6V | g | 4 |675] - y - Vpp| 9&10
Swing oFF) . -1V N R T P i
7 = 46V =6V [ ol - -1 -1-1Twl
Input Impedance IN = 1V -V R - - 5 18 -
- 6V - 6V oo - -] - |- a
Output Impedance Zout - -V N I el B 9 | - 15
05
= +6V = -6V g0 | ~ ° ) ) -
Common-Mode " n|-af - v none
ICR 0.65
Input-Voltage Range = +12V =12V - - - to.
-8
LEAD TEMPERATURE (During Soldering):
At distance 1/16 * 1/32 inch (1.59 + 0.79mm)
From €ase fOr 10 SECONMMS MA@X. . . ot v v vttt ettt et e aa e et e me e et e et et eee et e aeanneeeeeanaaeeans +265°C

TYPICAL STATIC CHARACTERISTICS AND
TEST CIRCUITS
INPUT OFFSET VOLTAGE AND CURRENT

POSITIVE DC SUPPLY VOLTS (vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)|

[
o

n

T
T
11

k4
N
<
<|

==12V]

1T

1T
]
c
S
Ho
]
b
v
m
~
<
o
I
4
»

T

INPUT OFFSEY VOLTAGE—mV
INPUT OFFSET CURRENT—uA
T

1
TN

Vi --evﬂi INPUT_OF T _CURRENT
Flgrl: HET T T
IENSuN{

o
"
<

HH

Fig.2

INPUT BIAS CURRENT

POSITIVE DC SUPPLY VOLTS (Vcc) T
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Teorminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;
Italic Numbers in Square Boxes are for CA3010, CA3015

INPUT OFFSET VOLTAGE, INPUT OFFSET VOLTAGE
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT

oc
VOLTMETER
(RCA
wv-38a
OR
EQUIVALENT )

'ﬂ———]
L e
T

92C5-14855

90

Procedure:

Input Offset Voltage

1. Adjust Vg for a DC Output Voltage (VoyT) of 0 £ 0.1 volits.

2. Measure VE and record Input Offset Voltage in millivolts as
VE/1000.

Input Offset Voltage Sensitivity

1. Adjust Vg for a DC Output Voltage (VoyT) of 0 £ 0.1 voits.

2. Increasechcl by 1 volt and record output voltage (VoyT)-

3. Decrease |Vcc | by 1 volt and record output voltage (VouT)-

4. Divide the diference betw2en VouT measured in steps 2 and 3 by the
change in Vg in steps 2 and 3.

Vout _ Vour (Step 2) - VoyT (Step 3)

Vee 2 volts
5. Refer the reading to the input by dividing by Open Loop Voltage
Gain (AgL).
VouT/Vce
Vio/Vee = ————
AgL

6. Repeat procedures 1 through 5 for the Negative Supply (VEE).
7. Device Dissipation

Py = Veclc + Veele

IC = Direct Current into Terminal@u

Ig = Direct Current out of TerminakBor

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT
TEST CIRCUIT

DC
VOLTMETER
(RCA

wy—38A

OR
EQUIVALENT)

Ve 20V
§ Do

92CS-14854

Fig.5

Procedure:

Input Bias Current and Input Offset Current

1. Adjust VE for |VouT| < 0.1 v DC.

2. Measure and record VE and VN,

3. Calculate the Input Bias Current using the following equation:
ViNg

100 kQ

4. Calculate the Input Offset Current using the following equation:

ljo = VE/100 Q)

g =




LINEAR INTEGRATED CIRCUITS

CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS
Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;

Italic Numbers in Square Boxes are for CA3010, CA3015 OPEN-LOOP DIFFERENTIAL VOLTAGE GAIN,
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
OPEN-LOOP VOLTAGE GAIN vs. FREQUENCY OPEN-LOOP VOLTAGE GAIN vs. FREQUENCY AND OPEN-LOOP BANDWIDTH AT —3dB
FOR cuoo&%go&%gms, CA3016, FOR CA3029 AND CA3030 POINT TEST CIRCUIT
4 POSITIVE DC SUPPLY VOLTS (\(cc) AMBIENT TEWPERATURE
ATIVE DC VOLTS (Vi U
POSITIVE DC SUPPLY VOLTS (Vec) ';58“& nﬁsns#ﬁ?ﬁ‘usmm €E) A
e NEGATIVE DC SUPPLY VOLTS (Vgg) ® 100/ TERMINAL No.8 OPEN
i SOURCE RESISTANCE (Rg)sIK ‘l’
] TERMINAL No. 8{3] oPEN A "lvl |
g 75 - T 3 8 = lvegl+12
z < (Veg)=-12
< L
M 7 e H B M~ VOLTMETER
s - )s "~ (BALLANTINE
2 . ' ? W SVVEE)':; ~ N npgasm
g AMBIENT (Ta)-55°C £ N N EQUIVALENT)
40| o 4 .
3 TNz | NN
7% Vegr+6V “S‘N Vee:-izv ] ™ \\
z VEE="6V N 7 2 2
2
3 i \ g N == 92¢5-14856 = =
" uzls'}: i o) P d
0 L .
2001 aon o i 100 0.001 OO0 REOENCY (f)—mHz 0 10 1. Adjust Vg for VoyT = £0.1 V DC.
FREQUENCY (f)—MHz 92CS-14864 2. M Open-Loop Dif ial Voltage Gain (AgL) at f = 1 kHz,
oL
. 9205 ~14848 Fig.7 v
Fis-6 Agy = 20 Logjg—2UT
oL Vin
3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz.
4. Measure Open-Loop Bandwidth at -3 dB Point.
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE Reference Level = Ag; at 1 kHz,
FOR CA3008, CA3010, CA3015, CA3016, CA3037, CA3038 Fig.8
175 HIHEH _ POSITIVE DC SUPPLY VOLTS (vcc) HHHH
? ;¥ H T |nesarne :ggsuwcl.;zxot.rs Veg) masau: MAXIMUM PEAK-TO-PEAK OUTPUT
1% 2 S ST I T VOLTAGE vs. LOAD RESISTANCE
e £ é 2 E t T = FOR CA3029 AND CA3030
" Vee=+2v : Y
g vg-—lzv T 5 e = HHHT POSITIVE DC SUPPLY VOLTS (Vo)
5 20+ g T NEGATIVE DC SUPPLY VOLTS (Vgg)
2 AMBIENT TEMPERATURE (TA) = —55°CH] 3 PIAMBIENT TEMPERATORE (Ta) =125 °C 411 |CTMNAL No 8 SHORTED TO TERMINAL No.12
: fHE : HERE : i
g e 25+ ; e 5 es i
=3 1] 2 +125°C 2 <
0 HHH £ . K
% i T T < Wi +25°Cl AMBIENT TEMPERATURE (TA)=0*
£ T POSITIVE llul: Is:»]’;u VOLTS (vec) & :ﬁc":: 5&6 [ Vec=+12V 1 7o FHHH
H .- H .
; y Vec+6V NEGATIVE DC SUPPLY VOLTS (Veg) ] § € 7 Hveer-i2v T HHH
3 HH E TERMINAL No.8 [5] SHORTED TO [ % HHHH o7 A
3 Bt 4 Noz 8l H 3 B £ 7,488
Tt INSEAEAAANEESANERANSENE0S| TTIIIT 111 mum 1
) 25 05 O7% ] 25 15 1138 2 o [ 20 ; s T
LOAD RESISTANCE (R )— K OHMS  92C5-14849 LOAD RESISTANCE (RL)—K OHMS  92CS-14862 ’;‘ HH VCCr 46V
(a) Fig.9 (b) 28 [uee &y
11 11T
]
1T T
1T IEERNNS
© a25 as0 ors | 125 150 75 2
Terminal Numbers in Circles are for C A3008, CA3016, CA3029, CA3030, CA3037, CA3038; LOAD RESISTANCE (RL)—KQ 92€5-14860
Italic Numbers in Square Boxes are for CA3010, CA3015 (a)
7= | POSITIVE OC SUPPLY VOLTS (Vcc)
COMMON-MODE REJECTION RATIO AND COMMON-MODE 4 |JECAvE DC SuppLY VOLTS (Vee)
INPUT-VOLTAGE-RANGE TEST CIRCUIT .7’;, 15 T TH
vee 5 FEHTETH v
._12-‘ Vee+2V T " 70°C
5 :/gg--uzv ImEm
Ol uF § X T N
ui s
5 1 x FHAMBIENT TEMPERATURE (Ta)* 0°C JHH
T‘r@ w T T AT T ITTITITT
\|; nl.rn {{lll [I]1IT|'TI'T'I—'[!
e M o e } T +25°Cc T}
® (j_ [ ] I 1 [eases danns +70°C
= oc .
= | vorfieren i £ A ooy
Vout (0C) VouT(1kH2) | TypE 5024 z anm €
sy T w3  oof
EQUIVALENT) EQUIVALENT) E . },;
_L ] 5 T 5 L mamass
3 ‘°°"‘I Vaas L L _L_ LOAD RESISTANCE (R )— K OHMS 92CS~ 146861
= - b
92CM-~14858 ( ) F‘ﬂ.,o
Procedures: COMMON-MODE REJECTION RATIO vs. FREQUENCY
Common-Mode Rejection Ratio: FORTVE Do SUPPLY VOLTE od)
1. Set Vgjas = 0. Adjust VE for VoyT(DC) = 0 % 0.1 V. NEGATIVE DC SUPPLY VOLTS (Vgg)
2. A'g'%y 1-kHz sinusodial input signal and adjust for Vg = 0.3 V #E‘::f.ﬁl[i'!'f"@‘l‘igﬁ (Tar2ste
(RMS) . .
o]
3. Measure and record the RMS value of Vout. An oscilloscope is E
used for this measurement so that the output signal may be visu- - -
ally separated.from noise output. z ™ Veereizv
4, Calculate Common-Mode Voltage Gain: §‘€' v§§;~nzv
Acm = VouT/Vs ‘Eé @ ™ ™
Acwm in dB =-20 LOG1g VS/VouT w3 zcc-ltgv \ ‘1\\
5. Calculate C -Mode Rejection Ratio: Sc 10 Ee=-6v L\
CMR in dB = Ap|FF in dB - Agp in dB. és ) N
Common-Mode Input-Voltage Range: H N
1. Calculate and record CMR for various positive and negative values S s \\
of Vgias within the maximum limits shown on Page 2. The Com- \
mon-Mode Input-Voltage Range limits are those values of Vgias
at which CMR is 6 dB less than that calculated in Step 5 of the o0 o1 1 100
procedwre given above. FREQUENCY (f)—MHz 92CS- 14859
Fig-1 Fig.12

921




LINEAR INTEGRATED CIRCUITS

CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038

SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE

TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038;
Italic Numbers in Square Boxes are for CA3010, CA3015

SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT OUTPUT IMPEDANCE vs. TEMPERATURE

] ITIVE OC SUPPLY VOLTS (V H POSITIVE DC SUPPLY VOLTS (Voe)
£ | RSATIVE e SuprLy Votfg(glgcg | H NEGATIVE DC SUPPLY VOLTS (VeE)
& 30| FREQUENCY (t1=1xHz H | FREQUENCY (1) =1 kH;
x usew
T @ H
s ouF 1 H
Has I vasor
5] § 1 » | sus
H - N Vec=+6V Veg=-6V
gz20 i ¢
g (e g
'5 15 .'6 N § anE
g <SP T OuuF - HH
- 11T IV E‘ = 2 = r
g,lo T +—r ‘,\\‘ §'°0 - LT Yec=+ VEE =-12V
g e e
e SHT % 92C5-14853 s
o i Int
%o t ﬁ ﬁ Fig.14 L QITIT] mEsEEE
=75 -50 -25 25 50 75 00 125 75 %0 -25 O 25 50 75 100 @
AMBIENT TEMPERATURE (Ta)— *C 92c5-14930 AMBIENT TEMPERATURE (Ta)— °C 92c5-14933
Fig.13 Fig.15
OUTPUT IMPEDANCE TEST CIRCUIT
Vce
[5] S2
©, @
+
_J- S0u T © 1
[0 0C AC
: . e | ) ase
| kHZ L
SIGNAL = S welhea | VYout (0C)  Vourirms) TYPE 314
SOURCE OR 010.1V OR
-J_ R EQUIVALENT) EQUIVALENT)
) - 1
= Procedure: -
1. With Sp in position (c), adjust VEg for VoyT(DC) =0 % 0.1 volt.
2. With Sy in position (a), and S3 in position (d), record VouTltrms).
3. With Switch S in position (b),and S7 in position (d),adjust Ry until
92CM-14857 —

92

Vouyt,(rms) = - Record value of R|_ as ZgyT.

VouT, (rms)
Fig.16 -




LINEAR INTEGRATED CIRCUITS

CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A,
CA3037A,CA3038A

Operational Amplifiers HIGHLIGHTS
6V Types 12V Types
6-YOLT TYPES 12.VOLT TYPES PACKAGE PY OPCH-LOOP Volfcge Gain 60 70 4B typ
CA3008A CA3016A 14.Lead Flat Pack D )
CA3010A CA3015A 12-Lead TO.5 Style ® Common-Mode Rejection Ratio . . 94 103 dB typ.
CA3029A CA3030A 14-Lead Plastic Dual In-Line (TO-116) ® Input Impedance . . . .. ... ... 20 10 k. typ.
CA3037A CA3038A 14-Lead Ceramic Dual In-Line (TO-116) ° |llp0' Offset Vol'oge L 0.9 1 mV typ
o ® Input Offset Current. . . . . . . .. 0.3 0.5 .. Atyp.
® These new types have all the desirable features and characteristics of o ¢ B C K 2.5 a7
their prototypes plus lower noise figures and improved input character- npy .vocs urrent. . .. ... . . A typ.
istics for offset voltage, offset current, bias current, and impedance. ® Static Power Drain ot - 12V. . . . . 175 mW typ.
® All types are electrically identical within their voltage groups at ' 6V . . .. 30 30 mW typ.
@ Designed for use i.n Telemetry, Data-Processing, Instrumentation, and ot 3V . ... 7 7 mW typ.
Communication Equipment
@ Built-in temperature stability from -55°C to +125°C for Flatpack, TO-5 APPLICATIONS

style, and ceramic dual in-line packages; 0°C to +70°C for plastic dual

in-line package ® Norrow-Band and Band- @ Oscillator

@ Companion Application Notes ICAN-5290, “‘Integrated Circuit Operational pass A"'P'i‘i" b Compcrofof
Amplifiers’”; ICAN-5213, ‘Application of the RCA-CA3015, CA3016 In- ® Operational Functions ® Servo Driver
tegrated Circuit Operational Amplifiers’’; and ICAN-5015, ‘‘Application oL .
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers’ ® Feedbock Amplifier ® Scaling Adder
cover Bode characteristics, phase compensation, frequency shaping, and e DC and Video Amp"fi.l o Balanced
amplifier design. ® Multivibrator Modulator-Driver

ELECTRICAL CHARACTERISTICS at TA = 25°C

Special Test Conditions
Terminal No.8 (CA3008A, Test]  CA3008A CA3016A Typical
CA3016A, CA3029A, CA3030A, | ;. CA3010A CA3015A Charac-
Characteristics Symbols CA3037A, CA3038A), cuit CA3029A CA3030A Units | teristic
Terminal No.5 (CA3010A, CA3037A CA3038A Curves
CA3015A) Not Connected
Unless Otherwise Specified Fig. | Min. ]TypA] Max. | Min. [TypA l Max. Fig.
STATIC CHARACTERISTICS:
vee = 4V, VEE - -6V -]09] 2] - -
Input Offset Voltage Vio 4 mv 2
CA3008A [ = - . R -
CAZ06A +12v 12V 1 2
CA3029A ngox 3 R = +6V =6V 10315 - - .
Input Offset Current 1o * 5 . LA 2
CA3030A
CaroaA ; = 1V =y ol ]us s
CA3038A - _
N Input Bias Current | = 6V aR A B B R N I I 3
i . i '8 - -1y e e
IN\II“:‘,""IG INPUT o o —
o s Input Offset Voltage . = 4V Y - jo0l10] 1 - - -
. Sensitivity:  Positive | 2VI0/AVCC . :IZV Sy S o - Lol os
2 nok ™ o o 4 sl 1 ' “ fmVAV | none
) O h Negative |AV)g,AV T = Y ) ) :
N el 10:5VEE - oy -y S ] - fess] os
] 3 =46V =6V SN N R
© mé:,,( — = +12V = -1V R R
Device Dissipation Py Sishorted to § VCC = +6V a1 - el - b - . | mW | none
VEE = -6V
Vee = +12v, - - - - | 500
8 shorted to 12 VEE = 12V
DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWo '
. I
Open-Loop Dvlfferentlal AgL Voo = +6V.  VEE = 6V g p 57} 60 - - - - 4B | 6&7
Voltage Gain = +12V =-12v - - - 66 | 70 -
Open-Loop Bandwidth ) = +6V = -6V g J200| 300 - - - - kHz | 68&
at -3dB Point oL = 12V =V <l | - o] 30| - !
Slew Rate SR Voo = +6V VEE =6V [Rs =) pope] - | 3| - | - ; vy one
e S -l NS R
n ) CA3010A Common-Mode Rejection CMR vee = +6V. VEE = -6V npn| |- - - N BT 12
e CAsisa Ratio S - Sl s my -
o, o Maximum Output-Voltage Vo(P-P = +6V = -6V 8 4 | 675 - . - i 9810
o 2:}—0@ Swing oh -y -1y ] e -} PP
nvERTING. | weT 0N = +pV -6V 15 20 R 1. -
o Input Impedance Z 14 kQ 13
put Imped i -V S ] st -
as ve
2| wid ! Output Impedance z = 46V a0 IR R LU R R I N BoR T
vo » put Impes out SN AW Sl s ]
Rs
= = +6V Y +05] - R . _ R
Common-Mode VicR nl4- Vv | none
Input-Voltage Range =12V =1V R R . J+0.65
Fig.l e
. Vee = +3V, VEE = -3V - 163 9 - 16319
SCHEMATIC DIAGRAMS — = 46V =6V |Re = Sle3lz) - 183l
F N s=11 B | 17
Noise Figure F DY YR I 8 i i X ) 0 1l
= +12V =12V B - -1 )16
LEAD TEMPERATURE (During Soldering): ALL TYPES
At distance 1/16 + 1/32 inch (1.59 * 0.79mm)
from case for 10 S8CONASs MaX. . . ...ttt ittt i e e e e +265°C




LINEAR INTEGRATED CIRCUITS

CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A,

CA3037A, CA3038A

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, Tp = 25°C
Voltage or current limits shown for each terminal can be applied under the indicated
voltage or other circuit conditions for other terminals
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies)

Terminal Voltage or Current Terminal Voltage or Current
CA3008A Limits Circuit Conditions CA3016A Limits Circuit Conditions
CA3010A [CA3029A| Nega- | Posi- CA3015A| CA3030A| Nega- | Posi-
CA3037A] tive tive Terminal Voltage CA3038A[ tive tive Terminal Voltage
12 1 DO NOT APPLY VOLTAGE FROM AN EX- 12 1 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
CA3008A CA3016A
CA3029A CA3030A
CA3010A|CA3037A CA3015A | CA3038A
: 4 6 8 1 2 | aev] ov| 4 S
! O R A RV Rt B w | B |
1 2 0 1 2 0
. 3 4 0 2 3 | av| av| 3 4 0
2 3 4V | a1V ' 6 § i 6 12
10 13 +6 10 13 +12
1 2 0 1 2 0
. 2 3 0 3 4 gV v 2 3 0
3 4 4V +1V 1 6 § + 4 6 12
10 13 +6 10 13 +12
5 NO CONNECTION - 5 NO CONNECTION
4 6 |0v | ov]| ! 2 0 4 6 | 2v]| ov] ! 2 0
10 13 +6 10 13 +12
7 NO CONNECTION - 7 NO CONNECTION
5 8 DO NOT APPLY VOLTAGE FROM AN EX- 5 8 DO NOT APPLY VOLTAGE FROM AN EX-
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL
. DO NOT APPLY VOLTAGE FROM AN EX-
6 3| AL SOURCETO This TomAL 6 9 | "YERNAL SOURCE TO THIS TERMINAL
1 2 0 1 2 0
7 10 oV +1V 4 [ 6 7 10 0V | +i4V 4 6 -12
10 13 +6 10 13 +12
DO NOT APPLY VOLTAGE FROM AN EX-
8 11 A E A [ L R 8 1l TERNAL SOURCE TO THIS TERMINAL
4 3 6 4 6 -12
10 13 +6 10 13 +12
i 12 30 mA 400 $: Between T I
g 12 30 mA 220& lzﬁ(eéxgggskrmmals 9 m 0 s (C\:Z%r;s:vrmma s
CA3029A, CA3037A) CA3030A, CA3038A)
4 & 9 (CA3010A) 48 9 (CA3015A)
10 13 ov |«0v | ! 2 0 10 13 ov | s20v| ! 2 0
4 6 6 4 6 -12
1 2 0 1 2 0
1 14 ov +1V 4 6 6 11 14 0V | +14V 4 6 -12
10 13 +6 10 13 +12
Internally connected to Terminal No.4, Internally connected to Teiminal No.4,
CASE CA3010A (Substrate) DO NOT GROUND CASE CA3015A (Substrate) DO NOT GROUND
CA3008A CA3010A -
CA3016A CA3015A | CA3029A CA3016A CA3015A | CA3008A CA3010A
CA3037A CA3(38A | CA3030A CA3030A (CA3038A | CA3029A CA3037A
OPERATING TEMPERATURE RANGE . . -55°C to +125°C [40°C to +80°C  MAXIMUM SIGNAL VOLTAGE. ... . ... BVto+lV|-4Vto+lV
STORAGE TEMPERATURE RANGE . . . . -65°C to +200°C |-65°C to +150°C MAXIMUM DEVICE DISSIPATION .. ... 600 mW | 300 mW

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT
TEST CIRCUIT

Ve
oc Procedure:
VOL(I;::EYER Input Bias Current and Input Offset Current
Eo:";:::” 1. Adjust VE for |VoyT| < 0.1V DC.
2. Measure and record Vg and Vin,
3. Calculate the Input Bias Current using the following equation:
. - Ving
L]
1 100 kQ
m;_'“m 4. Calculate the Input Offset Current using the following equation:
Fig.5 lio = VE/100 kQ

94

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS
Terminal Numbers in Circles are for CA3008A, CA3016A,
CA3029A, CA3030A, CA3037A, CA3038A;

Italic Numbers in Square Boxes are for CA3010A, CA3015A

INPUT OFFSET VOLTAGE AND CURRENT

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)
>
Ex
11428
s 7 VOLTAGE
‘g | INPUT OFFS!
§U 171 .n
° = asw 8
9 ars i 1 Tt
@ T Vec +6V Veg 12V 1
s O .8 VEE=-6V Ngg*—12V T
- I ey INPuT (1]
3 e CURREN TR
3 HHEH ana= HTH
028 » =wu ina
T S, T
1T 0T s
9 Ht HH HH
-5 -0 -2 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)— °C
92CS-14848
Fig.2
INPUT BIAS CURRENT
POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)
L4
LS
!
z
W
@
=
2
Q
PR
<
2 1 I ec <2y,
5 s T 17 Ve,
2 °iN 1 Vecere Y 2y,
= HHR e oY
z QI Vee =6, i =up
25 - ]
1T
IBNNS TITrT
INENSESEEERERE NN
-75 -850 -25 25 S0 75 100 128
AMBIENT TEMPERATURE (Ta)— *C
92CS-14847
Fig.3

INPUT OFFSET VOLTAGE, INPUT OFFSET VOLTAGE
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT

DC
VOLTMETER
(RCA
wy3ea
EQUIVALENT )

92C5-14853

Procedure:

Input Offset Voltage

1. Adjust Vg for a DC Output Voltage (VgouT) of 0 £ 0.1 volts.

2. Measure VE and record Input Offset Voltage in millivolts as
VE/1000.

Input Offset Voltage Sensitivity

. Adjust VE for a DC Output Voltage (VoyT) of 0 1 0.1 volts.

. Increase Vccl by 1 volt and record output voitage (VoyT).

. Decrease Vccl by 1 volt and record output voltage (VouT).

. Divide the di b VouT d in steps 2and 3 by the
change in Vg in steps 2 and 3.

Vout _ Vour (Step 2) - Vour (Step 3)

-

W N

Vee 2 volts
5. Refer the reading to the input by dividing by Open Loop Voltage
Gain (AgL)-
Vout/Vee
Vio/Vee = ——
AoL
6. Repeat procedures 1 thiough 5 for the Negative Supply (VEE).
7. Device Dissipation

Py =Vcclc + VEEIE
I = Direct Current into Terminal 13 or
1g = Direct Current out of Terminal 6 or




LINEAR INTEGRATED CIRCUITS

CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A,

CA3037A, CA3038A

OPEN LOOP VOLTAGE GAIN vs. FREQUENCY OPEN LOOP VOLTAGE GAIN vs. FREQUENCY
FOR CA3008A, CA3010A, CA3015A, CA3016A, FOR CA3029A AND CA3030A.
CA3037A, CA3038A
’ POSITIVE DC SUPPLY VOLTS (Vcc) AMBIENT TEWPERATURE
POSITIVE DC SUPPLY VOLTS (Vcc) ECARt, Bt Rarcima EE
NEGATIVE DC SUPPLY VOLTS (V) ® 100/ TERMINAL No.8 OPEN
f SOURCE RESISTANCE (Rg)sIK 8 ©
3 | TERMINAL No. 8[Z] open ’ - m
: 7 il 2% Veg)e-12
25°C z
g T ‘l g6 T
Voo )+
£ s 1 T g 'v§§)=-s AN
§ AMBIENT €| (Ta)=-85°C 5 NN
40 o 4
§ I “ N Vecrei2v s | \\
7 3 Yocr+ 6V RN T | & N
z | Vi 6V l 7 2 N
£ g N
o izsec 1 [
L1 0.001 0.01 ol 1 10 100
001 a0 o 10 100 FREQUENCY (f)—MHz 92¢8-14864
FREQUENCY (1)—MHz 0265-14848 Fig.7
Fig.6
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3008A, CA3010A, CA3015A, CA3016A, CA3037A, CA3038A
s} T T 75 POSITIVE DC SUPPLY VOLTS (Vec) HHH
= EEsamsnasaas: NEGATIVE DC SUPPLY VOLTS (Vo) iiasaas
;“ +25 15| _TERMINAL No.8 [5] OPEN HHHH
= 22 +125°C
[ 5
g® veer+i2v [ 2.
VEgs-12V i
10 nany 1t ssssa 1w Vecs+2v I
1 AMBIENT TEMPERATURE (Ta) = -55°C H vees-izv
¥ A AT T
5 F4REN LAREA 11
T +25%C T T
5 FTTT vi2sect HT
g - T HHHT
& T HH T 0
POSITIVE DC SUPPLY VOLTS (Vec) rr
281 VeC 8V T NEGATIVE DC SUPPLY YOLTS (3&) H 1
H TERMINAL No.8 [S] SHORTED TO [ 11
8 A Wi No.i2 H I a
b § IRRRERE! 1l IREAS
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MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE
FOR CA3029A AND CA3030A

POSITIVE DC SUPPLY VOLTS (vce) ?‘ POSITIVE DC SUPPLY VOLTS (Vcg)
NEGATIVE DC SUPPLY VOLTS (Vgg) a NEGATIVE DC SUPPLY VOLTS (Vgg)
_| TERMINAL No.8 SHORTED TO TERMINAL No. 12 ; TERMINAL No.8 N
T (=, 154 SRS R T
5 3 HRSRSSHISIES
g T é TTTTTIT
3 1 HH 25 Veere2v HH
X HHHH Veg:—12v T
w +28°CH- AMBIENT TEMPERATURE (Ta)*0°C . I HH
te 'Hveeraizv TS 1
29 Hvees-rov JATo7 HHH x [TAMBIENT TEMPE|
= 1 NSNS AN SEEEARENS
%078 i n & s T
£5 " HHH 57 a8Es:
§ aus T g amEn T
THT
; sHH guil g sHHH
6V
3 v 6V § H HE Vi ey
1 Hvee:-6v % an
&9 INNEES] = 25
T ¥ T
1 INRER NI -4 1T
T AT =z T
I 1NN NS T o8|
-] 025 Q50 O7s ] 2s 10 s 2 o 0 5 20
LOAD RESISTANCE (R 1—KQ 92c5-14060 LOAD RESISTANCE (R)—K OHMS  g5c_14g61
b
(a) Fig.10 ®

COMMON-MODE REJECTION RATIO AND COMMON-MODE
INPUT-VOLTAGE-RANGE TEST CIRCUIT

Vee

[
kH. VOLTMETER OSCILLOSCOPE
SIGNAL ] wChea | VOUT (0C) VourlikHz) | rvee soza

RC = oR 0%0.1v OR
1 EQUIVALENT) J EQUIVALENT)

T

100uF v AL —__[ 1

J‘! BlAS = = 4

) 92CM-14858
Fig.1

OPEN-LOOP DIFFERENTIAL VOLTAGE
GAIN, MAXIMUM PEAK-TO-PEAK OUT-
PUT VOLTAGE, AND OPEN-LOOP BAND
WIDTH AT —3 POINT TEST CIRCUIT

Yout
4

AC
VOLTMETER
(BALLANTINE
TYPE 314
OR
EQUIVALENT)

vout (RMS) l

92CS-14856

Procedure:

1. Adjust VE for VQuT = 0.1 V DC.
2. Measure Open-Loop Differential Voltage Gain (AgL) at f = 1 kHz
Vout
. VIN
3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz
4. Measure Open-Loop Bandwidth at -3 dB Point
Reference Level = Ag, at 1 kHz

Ag) = 20 Logyg

Fig.8

Procedures:

Common-Mode Rejection Ratio:

1. SetVpjas = 0. Adjust VE for VoyT(DC) = 0% 0.1 V.

2 m); 1-kHz sinusodial input signal and adjust for Vg = 0.3 V

3. Measure and record the RMS value of VgiT. An oscilloscope is
used for this measurement so that the output signal may be visu-
ally separated.from noise output.

4. Calculate Common-Mode Voltage Gain:
Acm = VouT/Vs
Acwm in dB =-20L0G10 Vs/VouT
S. Cal C Mode Rejection Ratio:
CMR in dB = Ap|FF in dB - Agpm in dB.
Common-Mode Input-Voltage Range:
1. Calculate and record CMR for various positive and negative values
of V within the maximum limits shown on Page 2. The Com-
mon-Mode Input-Voltage Range limits are those values of v?m

at which CMR is 6 dB less than that calculated in Step § o
procedure given above.
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LINEAR INTEGRATED CIRCUITS

CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A,
CA3037A, CA3038A

COMMON-MODE REJECTION R

ATIO vs. FREQUENCY

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (Vgg)
AMBIENT TEMPERATURE (Ta)=25°C
TERMINAL No. 8 (5] OPEN
110]
100 - .
z N
’9_0 o ™N Vees+2V
oo Veg=-l2vV
9 ™N
W g0l ™N N
3 Veer+6V
E VEE=-6V \\ N
X0 70 N
[
3= N
2 A
8 \
w \
0.001 [ (] o 00
FREQUENCY {f)—MHz 92CS— 14859
Fig.12

SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE
40

POSITIVE DC SUPPLY VOLTS (Vcc)
NEGATIVE DC SUPPLY VOLTS (VgE)

SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT

HA

SINGLE-ENDED INPUT IMPEDANCE (Z)N)—K OHMS

A 1T
11T
1T
117 1
-7 50 -25. 0 25 50 75 100 125
AMBIENT TEMPERATURE (Ta)— *C 92CS-14851

Fig.13

92C5-14853

QUTPUT IMPEDANCE TEST CIRCUIT

(=] X S2
©,
e S F—
| nC AC
Tvon (—_L @, VOLTMETER :out:'egzun
SIGNAL = S wi3sa | Your (001 voyrtems) | ¢ :\lr";'s i
SOURCE OR 0101V OR
EQUIVALENT) EQUIVALENT)
L R J_ I
= Procedure: = =
1. With Sy in position (c), adjust VE for VoyT(DC) =0 ¢ 0.1 voit.
2. With Sy in position (a), and S in position (d}, record VOUTl("“s)‘-
3. With Switch Sy in position (b) and S in positien (d) adjust Ry until
. VouyTq(rms)
92CM-14857 = Fig.15 VouyT,ims) = — L Record value of R|_as ZoyT.
POSITIVE DC SUPPLY VOLTS (Vce) NOISE FIGURE vs. FREQUENCY
NEGATIVE DC SUPPLY VOLTS (VgE)
H H POSITIVE DC SUPPLY VOLTS (vec)
ama; 1 NEGATIVE DC SUPPLY VOLTS (Vgg)
s RESISTANCE =1 K OHM
4 20
z Hvece+6v
| 175 VEg=-6V
§ - @
N s - e T
w T THESE CURVES DO NOT
% APPLY FOR 6-VOLT UNITS
§ . = A, CA30I0A, CA3029A,
1 & < casos7a)
2 Vecr+i2v. 2 N
g oo vee--ev P N
1T 1T o
§ 75 H HHHHH 2 \\ \\\
75 -%0 -25 0 25 30 715 100 I8 -——
AMBIENT TEMPERATURE (TA)—°C  92CS-14830 \‘\ —
[
100 2 1000 810000
OUTPUT IMPEDANCE vs. TEMPERATURE FREQUENCY (f)—Hz 02Cs-1a852
Fig.17

Fig.16
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LINEAR INTEGRATED CIRCUITS

CA3011, CA3012
Wide-Band Amplifiers

FEATURES & APPLICATIONS
L] ptionally high amplifier gain:
power gain at 4.5 MHz —75 dB typ.

® excellent limiting characteristics —
Input limiting voltage (knee) =
600 LV typ. ot 10.7 MHz

® wide frequency capability —
100 kHz to > 20 MHz

e supplied in the hermetic 10-lead

TO-5 style package
ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT T, =25°C
Indicated voltage limits for each terminal can be applied under the specified voltage

conditions for other teminals. All voltages are with respect to ground (Terminal 8),

NOTE: TERMINALS6, 7, AND 9 OF RCA-CA3011 AND CA3012 ARE USED FOR INTERNAL
CONNECTIONS. DO NOT APPLY VOLTAGES OR MAKE EXTERNAL CONNECTIONS TO
THESE TERMINALS.

CA3011
TERMINAL VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 8 10
1 -3 +3 - Same as 1 +2.5t0 4.5 +1.5 Ground +1.5
2 -3 +3 Same as 2 - ® +2.5 o 4.5 +.5 Ground +.5
Y
3 -3 +3 3t 43 Sameasl | &= | 25045 | 4.5 | Ground +.5
4 2.5 4.5 Ao | Sameasl | T 2 - 415 | Ground | 4.5
5 0 | 0 3tos3 | Sameasl |2 5 | 251045 - | Ground | 415
8 -3 4.5 3to 43 Same as 1 w +25t0+75 | +.5 | Ground 4.5
10 0 +10 -3to 43 Same as 1 +2.5t0 +1.5 +1.5 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL)
CA3012
TERMINAL VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 8 10
1 -3 +3 - Same as 1 +2.5 to +10 +10 Ground +10
2 -3 +3 Same as 2 - ® +2.5to +10 +10 Ground +10
=3
3 4 o3 | Sameasl | B S | 25to+0 | 40 | Gound | +10
4 25 410 303 | Sameasl | = 2 - 40 | Grond | +10
= =
5 0 +13 -3to 43 Sameas] |'g 2 +2.5 to +10 - Ground +10
8 -3 +10 -3t 43 Same as 1 “ +2.5 to +10 +10 Ground +10
10 0 +13 -3to 43 Same as 1 | 5t +10 +10 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL)
Example of Use of LIMITS TABLE:
OPERATING-TEMPERATURE RANGE ... ..... -55t0 +125° C For RCA-3012, a maximum voltage of +3volts may be applied
STORAGE-TEMPERATURE RANGE .. ... .. ... 6510 +150° C to Terminal 1 under the following conditions:

LEAD TEMPERATURE (During Soldering):
At distance 1/16 £ 1/32 inch (1.59 * 0.79mm)

from case for 10 seconds max. . .............. +265°C
MAXIMUM INPUT-SIGNAL VOLTAGE :

Between Teminalsland2 . ................ .. .. 3V
MAXIMUM DEVICE DISSIPATION .................. 300 m¥

RECOMMENDED MINIMUM DC SUPPLY VOLTAGE (V¢) .. 5.5V

Terminal 2 is at the same dc potential as Terminal 1
Terminal 3: do not apply external voltage -

Temminal 4 is at any dc potential between +2.5 and +10 volts
Terminal 5 is at a dc potential of +10 volts

Terminals 6, 7, and 9 are at 0 dc potential (NOT USED)
Terminal 8 is at dc ground potential

Terminal 10 is at a dc potential of +10 volts

BLOCK DIAGRAM OF TYPICAL FM RECEIVER USING RCA-CA3011 OR CA3012
INTEGRATED CIRCUIT WIDE-BAND AMPLIFIER

88-108 MHz 10.7-MHz
TUNER SELECTIVITY

FM AF
DETECTOR  [—|ampLIFIER "—"ﬂ

SPEAKER

92CM-13825

|d-ld-d

dd-d-&

GROUND

20- K

o3 ba

RESISTANCE VALUES ARE IN OHMS. 92CM-13780 A1
% INTERNAL CONNECTION-DO NOT USE

Fig. 1 — Schematic diagram for CA3011
and CA3012.

INPUT-IMPEDANCE COMPONENTS
VS FREQUENCY

DC SUPPLY VOUTS (Vgg) = 7.5

HH

i

T
innEn

B AMBIENT TEMPERATURE (T,) = 25°C 1T
g :
' ’
} o

§ g
[~

[+
4t N
§ .% jnun
|§- sEsEman: §
Rin 1 -
E
i
0 3
FREQUENCY (f) — Mc/s 92€$-13795
Fig. 2
OUTPUT-IMPEDANCE COMPONENTS
VS FREQUENCY

f 0C SUPRLY VOLTS (Veel= 75 T

6| AMBIENT TENPERATURE (T,) =25°C

T
i
)
T
H

(R g7 )~ KROHMS

PARALLEL OUTPUT CAPACITANCE
(C gyt — PICOFARADS
g
PARALLEL OUTPUT RESISTANCE

RouT.

3 TTII1T
3

FREOUENCY (1)— Mo
Fig. 3

92CS-13796

VOLTAGE GAIN AND INPUT LIMITING VOLTAGE
VS FREQUENCY

AMBIENT TEMPERATURE (Tp)*25°C
DC SUPPLY VOLTS(VeC)= 75
SOURCE RESISTANCE (Rg)= 300
LOAD RESISTANCE (RL)=IKQ >
700 2
72 )
=
A
VOLTAGE GAIN T y =
¥ 8
1 500 <
- -
2 \ [ g
>
g 66 / 400 o
) z
S
w e
g 64 P 300 5
] INPUT LIMITING VOLTAGE / A -
s 2
62 200 2
\ 1100
a | 0 2
FREQUENCY {f)—Mc/s
92¢S-I13783

Fig. 5
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LINEAR INTEGRATED CIRCUITS

CA3011, CA3012

ELECTRICAL CHARACTERISTICS DISSIPATION TEST SETUP
TEST CONDITIONS LIMITS YPICAL e
CHARACTERISTICS DC AMBIENT CHARAC-
SETUP | FREQUENCY| SUPPLY |TEMPERA|  RCA RCA
RS VOLTAGE| TURE | cAIl | CcA%L2 TERISTICS
PROCEDURE| f Voo TA UNITS| CURVES
Fig. Mc/s Volts oc Min.| Typ. [Max.] Min. | Typ.|Max. Fig.
-55 -~ |80 | - | 6680 [135] mW
- 6 +25 60 |90 | 133] 66 90 {121] mW
126 | -|70 | -] 65 70]121] mW
Tota} -55 - {130 [ ~{ 97| 130(190| mW TOTAL DEVICE DISSIPATION (P)=VecT
g:;eanon‘ Pr 6 - 15 +25 |95 120 | 187) 97] 120|167} mW sxs-138lz
' s | - (w0 | -] 95| 00| 167] mw Fig. 6
-85 -{ = | -]150| 210{ 275] mW
- 10 +25 - = | —1150] 190{ 255] mW
+125 - | = | -|150 160| 255] mw
.55 ~|ss| -f 50| 55| -] dB INPUT-IMPEDANCE COMPONENTS
o 1 6 5 ool 66] -] s] 66| -] a8 TEST SETUP
+125 - {61} -} 50| 61] -] dB
-55 -| 59| -] 5| % -] d8
9 1 15 +25 65070 -] 65( 70{ -} dB
Voltage Gain** A a5 | -]65] - s5] e5] -] dB
-55 -{ -| -] 5] 61f -] dB «
9 1 10 +25 -1 -] -1 65 71| -] dB
+125 - -1 -] 5| 66] -] dB
o 4.5 15 +25 60| 67| -] 60| 67f -] dB 5
10.7 15 +25 55(61| -] 55| 61| -] dB
Input-Impedance
Components:
Parallel Input
Resistance RiN 7 45 15 +25 -1 31 -F -| 3] -] & 2
Parallel Input
Capacitance Cm 7 45 15 +25 -1 71 -1 - 7] -] »oF 2
OQutput Impedance
Components: OUTPUT-IMPEDANCE COMPONENTS
Parallel Output TEST s
Rosistance Rout| 8 45 15 | s | -|as| -] -|as| -] @] 3 ETup
Parallel Output W uETeR
Capacitance COUT 8 45 15 +25 -142] -] -|42] -1 poF 3 : (BOOM;OJ‘TYPE
0 couvaLENT)
Noise Figure NF 10 45 15 +25 - 87f -] -|87f - dB
77 L—l
input Limiting r T T~ e
A
Voltage (Knee) vi(lim) 9 45 15 +25 - | 300] 450] - 300{ 4004 wv | + L L " L
cc 92¢5-13810
* The total current drain may be determined by dividing PT by Vge. ** Recommended minimum dc supply voltage (VCC)is 5.5 V. Nominal Fig. 8
load current fiowing into terminal 5is 1.5 mA at 7.5 V. .
NOISE FIGURE TEST SETUP
VOLTAGE-GAIN TEST SETUP +Vee
+vec PROCEDURES O S
A - Voltage Gain:
1) Set input frequency at desired value, Ry=200 & = L C2
vi =100 4V rms. RF VTVM
2) Record vo. b ! cngu s (TE!%)EN;?I;‘ —_L
RF VTN, 3) Calculate Voitage Gain A from S| iz OR EQUIVALENT) | =
(BOONTON' A =20 log10 vo/vi pyem 2 L
oR E&ﬁljl_AsL'gNT) 4) Regeat su:fd/l&lzflo?m 3 for sac“desiled. NO'S‘E‘KS‘SJRCE :ZEOJ,‘F Ly L
P - "THERMA- "
= B- 1‘)“?&;—;;“";‘&%2’:‘{3:: d(ﬂ,e?s'.lng oR Egg%\ggﬁ;) OIuF T Io IF
vi =100 mV 1 == 92c5-13814
® 2) Decrease v to the level at which vo =
is 3 dB below its value for vi = 100 mV. L1 = 82 /H, center-tapped
OIuF O.IuF 3) Record vj as Input Limiting Voitage Ly =236 4
; ; 92cs-13018 (Knee). C1,C; = Arco Type 423 padder, or equivalent
Fig. 9 Fig. 10
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LINEAR INTEGRATED CIRCUITS

CA3013, CA3014
Wide-Band Amplifier-Discriminators

BLOCK DIAGRAM OF TYPICAL TELEVISION RECEIVER USING RCA INTEGRATED-
CIRCUIT SOUND-IF AMPLIFIER AND DETECTOR SECTION

Fig. 1

FEATURES & APPLICATIONS:
© exceptionally high gain:
power gain ot 4.5 MHz — 75 dB typ.

® excellent limiting characteristics —
input limiting voltage (knee)
= 300V typ. at 4.5 MHz

® excellent AM rejection: > 50 dB
ot 4.5 MHz

® high audio-voltage recovery —
220 mV typ. ot 4.5 MHz
25 kHz deviation

® wide frequency capability — 100 kHz
to > 20 MHz

. prehensive circuit f
if amplifier, AM and noise limiter,
FM detector, audio preamplifi
® supplied in the hermetic 10-lead TO-5
style package

TYPICAL CHARACTERISTICS AND TEST SETUPS

+%c

TOTAL DEVICE DISSIPATION (P1)=Vgc T
92CS-13804

Fig.3

Rio D3 D4
1K
o
Ru Rz
6K 6K
Dg (Og
1
D2
[ ]
Rz
A 15K
07
Rig RESISTANCE VALUES
b e AR OHMs
35K

92CM-I3779R

ABSOLUTE-MAXIMUM YOLTAGE LIMITS AT Tp = 25° C

VERTICAL [HORIZONTAL DEFLECTION
DEFLECTION @ HIGH-VOLTAGE
CIRCUITS CIRCUITS

PICTURE
TueE

92CM-13826 -

Indicated voltage limits for each terminal can be applied under the specified voltage
conditions for other terminals. All voltages are with respect to ground (Terminal 8).

CA3013
TERMINAL| VOLTAGE LiMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 6 7 8 9 10
1 -3 +3 - Same as 1 +2.5t0 +7.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
2 -3 +3 Sameas 2 - o +2.5t0 +1.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
3 -3 +3 -3to +3 | Same as 1 % +2.5t0 +7.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
4 +2.5 415 |-3to+3 | Same as 1 E - +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
5 0 +10 | -3to+3| Same as g +2.5t0 45| - |Sameas4 | Same as 4 | Ground | AF Output | +7.5
6 +2.5 +1.5 | -3to+3| Sameas 1 :,". Same as 6 | +1.5 - Same as 4 | Ground | AF Output | +7.5
7 +2.5 4.5 | -3to+3 | Same as 1 5 +2.5t0 +7.5 | +47.5 | Same as 4 - Ground | AF Output | +7.5
8 -3 4.5 | -3to+3| Same as ] 2 +2.5t0 +7.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
9 0 75 | -3tos3| Sameas1| S [+25t0+7.5] 475 |Sameas 4| Someasd |Gound | - | 4.5
10 0 +10 | -3to +3| Same as 1 +2.5t0 +7.5| 41,5 | Same as 4 | Same as 4 | Ground | AF Output [ -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
CA3014
TERMINAL | VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 6 7 8 9 10
1 -3 +3 - Same as 1 +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
2 -3 43 |Sameas?2 - @ 42.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
3 -3 +3 -3to +3 | Same as | % +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Qutput | +10
4 +2.5 +10 | -3to+3 | Sameas 1 ; - +10 | Same as 4 | Same as 4 | Ground | AF Qutput | +10
5 0 +13 | -3to+3| Sameas 1 3‘3 +2.51t0 +10 | - | Same as 4 | Same as 4 | Ground | AF Qutput | +10
§ 425 | +10 |-3to+3|Sameas]| = | Sameas6 | +10 | - | Sameas4 | Ground | AF Output | +10
7 +2.5 +10 | -3to +3 | Same as 1 5 +2.5t0 +10 | +10 | Same as 4 - Ground | AF Qutput | +10
8 -3 +10 | -3to+3) Sameas ] .% +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Qutput | +10
9 0 +10 | -3to+3|Sameas1| = |+25t0+10 | +10 | Same as 4 | Same as 4 | Ground - +10
10 0 +13 | -3to+3| Sameas 1 +2.51t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
OPERATING-TEMPERATURE RANGE .......... 6510 +125°C  Example of use of LIMITS TABLE:
STORAGE-TEMPERATURE RANGE ............ - 65 to +150°C For RCA-CA3013, a maximum voltage of 13 volts may be

LEAD TEMPERATURE (During Soldering):
At distance 1/16 ¢+ 1/32 inch (1.69 * 0.79mm)
from case for 10 seconds max
MAXIMUM INPUT-SIGNAL VOLTAGE:
Between Terminals Tand2 ................
MAXIMUM DEVICE DISSIPATION

RECOMMENDED MINIMUM DC
SUPPLY VOLTAGE (Vgg) «ovvoeoeoenainnannss 55V

applied to Terminal 1 under the following conditions:

Terminal 2 is at the same dc potential as Terminal 1
Terminal 3: do not apply external voltage

Terminal 4 is at anydc potential between +2.5and +7.5volts
Terminal 5 is at a dc potential of +7.5 volts .

Terminals 6and 7 are at the same dc potential as Terminal 4
Terminal 8 is at dc ground potential

Terminal 9 is used as the af output terminal

Terminal 10 is at a dc potential of +7.5 volts
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LINEAR INTEGRATED CIRCUITS

CA3013, CA3014