LINEAR INTEGRATED CIRCUITS

CA3050, CA3051
Dual Differential Amplifiers

TWO DARLINGTON-
CONNECTED BIFFERENTIAL
AMPLIFIERS WITH

DIODE BIAS STRING

The CA3050 and CA3051 each consists of two differ-

ential amplifiers with iated tant tran-
i ona b Each amplifier is driven
by Darli d follower inputs to pro-

vide. high input impedance, low bias current, and low
offset current. A string of diodes is included to provide
temperature-compensated bias to the constant current
transistors and a low impedance bias point for the inputs
to the differential amplifiers when a single power supply
is used.

For Low-Power
Applications at
Frequencies from BC
to 20 Wiz

APPLICATIONS

©® Matched dual amplifiers

©® Dual sense amplifiers

@ Dual Schmitt triggers

© Dual multivibrators

© Doubly balonced detectors and modulators

o Bal 4 d d
q

© Synthesizer mixers
® Product detectors

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES, AT Ty= 25°C

CA30S0 CA308?

Powaer Dissipation, P:

Any one transistor . ...... 150 150 [ )

Total package . ......... 900 750 mw

For T, > 55°C, Derateat .. 8 6.67 mw/°C
Temperature Range:

Operating . . ....ooovvn aunns -S5 to +125 °c

SLOrBEE. . v v v v vt ia e sanes o 65 to +150 °c
LEAD TEMPERATURE (During Soldering)

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

from case for 10 seconds Max. . .. ..ouvvunnonnn +2659C

02

2

03

' u&suosranc ns& 92¢s-15421
Fig.1 - Schematic diogrom.

FEATURES
® Input offset current . . ... e 70 nA max.
® Input bios current . .. .. ......... 500 nA mox.
@ Input offset voltage . . ............ 5 mV max.
® Input impedance . .. ............ 460 kQ typ.

® Independently occessible inputs and outputs

‘The following ratings apply for each in the d
Collector-to-Emitter Voltage, Vm ........... 1§ VvV
Collector-to-Base Voltage, Vapn « ¢t oo v vnnens 20 Vv
Collector-to-Substrate Voltage, Vero'. o oo .. .. 0 v
Emitter-to-Base Voltage, Vm .............. s Vv
Collector Current, Ir.. P T T 50 mA
* The coll ‘of each

of the CA3050 ana CA3051
is isolated from the substrate by an integral diode. The
substrate (terminal 14) mun be more negative than all col-
lectors to intei i and to
provide for normal action,

MAXIMUM YOLTAGE RATINGS
The following chart gives the range of voltages which can be applied to the terminals

listed vertically with respect to the terminals listed horizontally. For example, the MAXIMUM
voltage range between vertical terminal 2 and horizontal terminal 3 is +6 to —2 voits. CURRENT RATINGS
TERM- TERM:
maL | 1] 2] s|als ] ? s |9 10 " 12|11 w| AL | out
N
No. No. mA | mA
1 o] o] o] o . . o | . . o |o : 1 5 0.1
2 ‘: . . . . . . . . . . 0: 2 50 50
3 . . . . . . . . s o ’:: 3 50 1
+14 | M4
] . . . e |+ | 28 | 25 L “,o 4 50 1
Note 3 | Note 4
425 | +25
410 |+ +16
5 a4 |4 | . . o | s s | o1
Note 1 |Note1]| 10 [® !
+14
. L -2.5 . L] . L * 0”; . w '
Note 2 )
+14
7 28 |+ . . o o | @ 7 50 1
Note 2 B
" -
. z; . . o o] M8 s 5 | o1
[ ] +20 +20 . . +20
1 1 A ] 80 1
4285 )
10 40 | g fe | 418 1 s | os
0 Inow3 4
928 '
n 44 le | M8 n 5 | o1
Note 4
” ""’ ? 50 1
+
3 s 3 ] 0.1
Ref.
" Subd- “ 100 L]
strate

NOTE 1: This rating is imporwnt only when terminel 8 s more NOTE 4: mmhwwymmuum
positive than terminagl 8. .

NOTE 2: This rating is important only when terminel 8 is more
positive then terminel 6.

NOTE 3: This rating is important only when terminel 10 is more
positive than terminel 11,

positive then terminal

*Voltages are not i m Voltagss sppesring
mmmwuunmmmmwm
terminels are not excesded.

® CA3050—14-lead dual-in-line ceramic package
® CA3061—14-lead dual-in-line plastic package

TYPICAL STATIC CHARACTERISTICS
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Fig.2(a) - Typical input offset voltage vs
quiescent bias current.
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Fig.2(b) - Typical input offset voltage vs
ambient temperature.
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LINEAR INTEGRATED CIRCUITS

CA3050, CA3051

ELECTRICAL CHARACTERISTICS at T, = 25°C T TEMPERATURE (T3 )+28°C
TEST TYPICAL &
i CHARAC-
CIR LIMITS TERISTICS g .
CHARACTERISTICS SYMBOLS | TEST CONDITIONS |CUIT| CA3050/CA3051 UNITS CURVES s
Fic. | win. | Ty, | max. FIG. H
STATIC g
Amplifier Characteristics
Input Offset Voltage vio - - 1.5 5 mV 2ab g «
Input Offset Current ho - - 1710 nA 3ab L | L
Input Bias Current s - § - ] 20} 50 nA 43,0 _‘md' ! ps s
Quiescent Operating Current Ratio (l4+112) -1 09100} 113} - 5a,b T BiAS ML s (I3) R
o vge-+6v,13-2mA
(Ig+17) Fig.3(a) - Typical input offset current vs
'|_3 quiescent bias current.
Ic- %A - | - |0e5] 070
- - 10 0.800
DC Forward BasetoEnter Volag vee | Veg=3V ; m i 0}3 ol Y 6 G B T s
10mAl - 0.805 | 0.900 3 H
Temperature Coefficient of Base-to- AVge . g B
Emitter Voltage T Veg=3Vilg=1mA | - - | -19] - |mv/oC 7 ‘”EEE
Transistor Characteristics 100FH
Collector-Cutoff Current icgp [ Vgp=10V,1g=0 | - T - Joooe] 100] ma ] ”
Collector-to-E mitter Breakdown Voltage Vgriceo | lc=1mA, Ig=0 - 15 ] - v - E 3 \
Collector-to-Base Breakdown Voltage Vigrycao | le=104A, lg =0 - 0] 60§ - v - .‘. o HH L5
Collector-to-Substrate Breakdown Voltage | V(gRicio | lp=10sA1gy=0 | - | 2 | @ | - | Vv - NS et
Enmitter-to-Base Breakdown Voltage | V(BR)EBO | I = 10,4, I = 0 -1 sjp -1V -
DYNAMIC = =% -
Trans Istor Characteristics T Tume (w5 orcs-mar
Emitter-to-Base Capacitance Ceg | VEg=3Vilp =0 - - | om} - pF 9 Fig.3(b) - Typical input offset current vs
Collector-to-Base Capacitance Cop | Vep=3V.lc=0 NIERIEEN 9 ombient temperature.
Collector-to-Substrate Capacitance . Co P Ves=3V,lg=0 -] - juef - | eF 9
Amplifier Characteristics ) *
Gain-Bandwidth Product - - - - - T MHz 0 l’ﬂmu.:cm SUPPLY VOLTS (Voc)s +6
(For Single Transistor) fro|Vee=SVlg=3m 0 ! L, e Tomena e
Forward Transadmittance Vec=10V,l3=2mA}| ) 7 9 11 | mmho 1 2
(With single-ended input and output) bal | 7% e ‘
Bandwidth at -3 dB Point BW Vog=10V,13=2mA} 11 - 31 - MHz 11
Input Impedance A B Tl Rl I I B B B Y la | pd
f=1KHz i 7
Output Impedance 2y h=2mAf=1KHz | 13| - | 10] - | W 13 o A
Common-Mode Rejection Ratio CMR ly=2mA, f=1KHz - - 65 - dB -
y
o= 2mA, 1= 1KHz "ol -1 @ - %
AGC Range AGC  minal No.3 G 1
oo
1 ) 00 h000
’ INPUT BIAS NANOAMPERES (I 1) sacssan
Fig.4(a) - Typicel quiescent bias current vs
input bios current.
COLLECTOR SUPPLY VOLTS (Vecl++6 e w| [E]AMBIENT TEMPERATURE (Tp1=26°C
QUIESCENT BIAS CURRENT RANGE— 0I5 I3<10mA 0: sl: w |COLLECTOR SUPPLY VOLTS (Vcc)*+8
e “HHH I Q
g HT T i
2 FHH : // P H :
‘ EEma==c Eeieres ,
g g sl 1§ o HNE
: z° § :::::” i : PE
g Esas § N é 3° QUIESCENT BIAS MILL! . Ty-oN]
T 5 .
e e 3 7] lsssssassss LETLE T
4 AMBIENT TEMPERATURE (Ty)—C secs-suis oot ks MILL s '(x;) ° AMBIENT TEMPERATURE (Ty)—°C
92C3-19422
Fig.4(b) - Typical normalized input bies current vs Fig.5(a) - Typical qui t operating nt Fig.5(b) - Typical qui t operating ?
ambient temperature. ratio vs quiescent bias current. ratio vs ambient temper. .
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LINEAR INTEGRATED CIRCUITS

CA3050, CA3051
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Fig.6 - Typical static base-to-emitter voltage

characteristic vs emitter current for all tran-
sistors and forward diode voltage drops.
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Fig.9 - Typical capacitance for each transistor.
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AMBIENT TEMPERATURE (Ta)228°C
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Fig.11(b) - Typical differential amplifier forward trans-
admittance with single-ended output vs frequency.
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Fig.13(a) - Test circuit for output impedance.
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Fig.7 - Typical base-to-emitter voltage characteristic
vs ambient temperature for each transistor.

a
3
P

GAIN-BANDWIDTH PRODUCT (fy) —MMe
s §
\
.

ool o i )

EMITTER MILLIAMPERES (Ig) s2c8-18427

Fig.10 - Typical gain-bandwidth product (fT) for
each transistor vs emitter current.
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Fig.12(a) - Test circuit for input im nce.
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Fig.13(b) - Typical output impedance vs frequency
with input short-circuited.
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Fig.8 - Typical collector-to-base cutoff current vs
ambient temperature for each transistor.

Veeelov

Switches $3 and S In position 1 1M TS Ane
for one differential a Iiﬂui
position 2 for other differential oscs-142e

amplifier. cctlov
Fig.11(a) - Test circuit for forward transadmittance,
-3 dB bandwidth, and AGC range.
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Fig.12(b) - Typical input impedance vs frequency
with output short-circuited.
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LINEAR INTEGRATED CIRCUITS

CA3052

Special-Function Sub-System
Stereo Preamplifier

FOUR INDEPENDENT
AC AMPLIFIERS

For Stereo Preamplifiers,
Magnetic Pickups,
Tape Heads, etc.

The RCA CA3052 is a silicon monolithic integrated
circuit designed specifically for stereo preamplifier-
service. The circuit consists of four independent AC
amplifiers which can operate from a single-ended sup-
ply.

The CA3052 can operate as an equalizer amplifier
in tape recorders, magnetic cartridge phonograph ap-
plications, and tone control amplifiers. The CA3052
can provide all of the amplification necessary for a
full-function stereo p lifier.

The CA3052 is supplied in a 16-lead dual-in-line
plastic package.

APPLICATIONS
o Full-function stereo preamplifiers
@ Tape recorder and playback preamplifiers

o Tone Generators

FEATURES
@ Four AC amplifiers on a common substrate
© Independently ible inputs ond outp:

© Operates from single-ended supply

EACH AMPLIFIER
o High voltage gain. . ... coovev. oo 53dB min,
@ High input resistance ... ...ouos .90k Qtyp,
© Undistorted output voltage........2V rms min,
® Output Impedance . .........00. 1k typ.
® Open-loop bandwidth ...........300kHz typ.

RCA CA3048 Amplifier Array (File No.377) is schematically
identical with the CA3052. Each amplifier of the. CA3048 is
tightly specified for equivalent output noise under a variety
of test methods. The CA3052 is specified using RIAA test
methods for equivalent input noise using one test method for
amplifiers 1 and 4, and an appropriately different method for
amplifiers 2 and 3.

[mn: AND

v |
CHANNEL A OLUME CONTROL TO CHANNEL A
INPUT POVER AMPLIFIER

l'ﬂ fn'lfx'lfz'll‘n[l_—‘

EDUALIZAVION

G B o T Tl T
T o

TO CHANNEL 8
POWER AMPLIFIER

INPUT

‘°‘“"'“"°"J rmunt coumu.l
519

Fig.1 — Block diagram of stereo presmplifier using CA3062.
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sk 1 §200
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Qa
6 [ 1
-0 -0
R Ris <
106 100k S
AAA R0 S
vV <
R23 R2e R25 R26 30K b2
IK 78K K 75K —yg
Rzz R R32 Ras 7
" 78k vee |OR 7% cc
-V VA4
| RisS  |ais
SR37 SRyg 30K
100K Siook
4 :
Q9 Q22
b——t i 020 .———K Q23 024 Rys
12,
W/
Rq
oa o6 b4 375K
o3 SRas °7  Qrsp o SRsj % Srsp
Sk 3280 Sik 3206
09 6no 55 GND () o 610 2 GND(2)
NOTE : ALL RESISTOR VALUES ARE IN OHMS s2cM-15412

Fig. 2-Schematic diagram for CA3052.
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ABSOLUTE-MAXIMUM RATINGS at TA = 26°C:
DISSIPATION:
UptoTA=B8°C. . . . . .
Above TA=B6°C . . . . .
TEMPERATURE RANGE:
Operating . . C e e e e e e
Storage . . . . Coe e
LEAD TEMPERATURE (Durlnq SOIdwlnn)
At distance 1/16 £ 1/32 inch (1.69 £0.79 mm)

e e e 760 mW
Derate linearly at 7.7 mW/°C

—40°C to +86°C
—686°C to +160°C

from case for 10 seconds max, . . . e +265°C
POWER SUPPLY VOLTAGE . .' +8V
AC INPUT VOLTAGE . 0.5V rms
a0 0.05F !
38 FL '_L IIl%lls.F
CORCRCADRCRD)
an O0F
— - 0.05uF
IS
an
WLt
= E =
+Vee
© CONNECT TO APPROPRIATE TERMINAL TO READ VOLTAGE gocs. 15473

Fig. 3-Test circuit for measurement of collector
supply voltage and currents.
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8 s H
°
. ] 0 2 . 3

0C SUPPLY VOLTS (Vec)
9255-4120

Fig. 4- Typical DC supply current vs supply voltage.

COLLECTOR SUPPLY VOLTS (Veel®

IITT 1T
[ 1

DC SUPPLY MILLIAMPERES (1,20R1,5)
o ]

3

-s0 o 0 00 180

AMBIENT TEMPERATURE (To)—°C
92C3-15458

Fig. 5-Typical DC supply current vs ambient
temperature.
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LINEAR INTEGRATED CIRCUITS

CA3052

MAXIMUM YOLTAGE RATINGS

The following chart gives the range of voltages which can be applied to the terminals

listed vertically with

P

t to the terminals listed horizontally. For example, the

voltage range between vertical terminal 2 and horizontal terminal 4 is +2to-3.6 volts.

TERM-
lquL 1 2 3 4 5 6 7 8 9 10|11 12131415116
+16 0
1 0 . - - . - * » * * * - * _16 *
| +2
+2 +2 +16 | +2 +16 0
2 N P U B R VR I IR IR O IR 'R B I
3 :g - - . - » L3 - - * * » .
4 :;.G . . . . . . - . - . *
0 +2 +2 0 +16 | +2 +16
5 e | * |e|-ds| * |- 0 [-36| " |0 | "
é - L] L] * L] * -?5 * * .
7 *g . . » » . * . *
8 » - . * - - - .
9 :g . . - . . *
10 * - * * - -
1" . * * . *
0
12 -16 - * *
+5
13 Ble |
“ o |
+16
15 3
16
* Voltages are not normally ,;" db these inal
1tag ing b these inals will be safe il’ tl\e
ified limits b all other inals are not

1000
®© “OUTPUT TO VTVA HP400D OR EQUIVALENT
CINPUTC
L
& 0 0.05.F
*SiG.
GEN, L on
W . DISTORTION
e “BYPASS 0.05 |ANALYZER
" *F wpauaor
‘L EQUIVALENT
N = [ Ill b1 I’!'l s [ [

g

cur

+Vee 92¢5-15472
* Sig. Gen. should be a low distortion type (0.2% THD or less)
Hi A or equivalent.
© Adjustment of Eg to 2 voits wiil make Es =2mV.

Test Circuit shows Amplifier #1 under test, to test Amplifiers 2, 3,
or 4; Connect terminals as shown in Table.

- TERMINALS
AMPLIFIER OUTPUT | INPUT | BYPASS
1 1 4 3
2 6 8 7
3 1 9 10
4 16 13 4

Fig. 6 - Test circuit for measurement of distortion,
open-loop gain, ond bandwidth charocteristics.

WOUT SIONAL VOLTAGE (L, ke 1V WS TT1TT
OPERATING FREQUENCY tf)s | Mz zaa:
ENT TEMPERATURE (Tae2sec 10

ssanaus
1T

T
1T

0C SUPPLY VOLTS (Vec)
9TCS18481

Fig. 7-Typical amplifier gain vs DC supply voltage.

"COLLECTOR SUPPLY VOLTS (Vo) » * 12
RUS IPUT SIGHAL MILLIVOLTS (Eyg) = 1
 oreraTiG Y () - 11
1111
1111

Maasassa:

“ ass

3 BA

X 0 B ow 1B5ow

ANBIENT TENPERATURE (T,) - °C sece-1sasTRl

Fig. 8- Typical open-loop gain vs ambient temperature.

COLLECTOR SUPPLY VOLTS (Vee) = + 12
7o | AMBIENT TEAPERATURE (T,) = 25°C
] ©0
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3 ™
L
H
o
8 N
-
]
»
) 00 1000 10,000 100,000
FREQUENCY (1 - ¥4
92CS-15468
Fig. 9- Typical open-loop gain vs frequency
COLLECTOR SUPPLY VOLTS -uz [
RMS OUTPUT VOLTS (Eo) *2
2 a RATING FREQUENCY (f)e| N
*3
g
8
;
8 1
§ u;
! |
s == T
o
-
0
25 0 25 %0 75 i
AMBIENT TEMPERATURE (Ta)-°C
. 92CS - 15462
Fig. 10.- Typical total harmonic distortion
vs ombient temperature.
a on an*
Y A
w
4 15K ooos 003 oL S L7, =
T.u *
t
VIV
5oL v |- it
LA T 0
&lmmrlﬂmmrh_' K

sS4
*Resistors are low noise precision (1%) Metal Film type.
Fig. 11- Test circuit for equivalent input noise
voltage , RIAA pensated. -
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LINEAR INTEGRATED CIRCUITS

CA3052

ELECTRICAL CHARACTERISTICS ot Ty = 25°C

TEST TYPICAL
CIR- LIMITS CHARAC-
CHARACTERISTICS SYMBOLS | TEST CONDITIONS | CUIT CA3052 UNITS ng'kfvfgs
FiG, | N, | Tve. | max. FIG.
STATIC
Current drain per amplifier pair | 11501 15 Vge = +12v 3 9.5 13.5 s mA 45
DC Voltage Vi, Ve
at Output Terminals V:l, vis Vee =+12V 3 6.1 69 8.1 v -
DC Voltage Vi, V:
at Feedback Terminals vin. Vie Vee = +12V 38 | w | 20| 23 v -
DC Voitage Va Vg
at Input Terminals V;, V:S Vee =+12V 3 22 25 28 v -
DYNAMIC each amplifier with no AC feedback unless otherwise noted~terminals 3, 7, 10, & 14 bypassed to ground
Veg = +12V
Open-Loop Gain AoL Ey =2mV 6 83 58 - dB 7.8
'} =10 kHz
Vee =t12v
Open-Loop Volrms) °F - 1wtz 6 20 | 24 - v -
Output Voltage Swing o THD = 5%
Open-Loop -3 dB Bandwidth W ‘E'ﬁ‘c e 6 | - | 0 | - | wz 9
Open-Loop Vee = +12V, f= 1kHz - -
Total Harmonic Distortion THO T= 2'V ms § 045 * 10
Input Resistance R Voo = +12V, 1= 1KkHz - - 90 - kQ -
Input Capacitance [+4 Vog = +12V, = 1Mz - - 9 - pF -
Output Resistance Rg Voo = +12V, f = 1iiz - - 1 - kQ -
Feedback Capacitance Vap =
(Output to non- Cre ce - ;::; - - <01 ] - oF -
inverting Input)
Equivalent Input Veg =t10V
Noise Voltage [ Rg =5k 12 - 17 64 | pv -
(Amplifiers 1 & 4), A =45dB
“C* Filter at Qutput*
Equivalent Input Ve = +10V
i cC
Noise Voitage Eygt Re =5k 1 - 4 15.0 MV -
(Amplifiers 2 & 3) A= é“a (1kH2)
RIAA Compensated*
Inter-Amplifier Audio Veg =+12V
Separation *‘Cross Talkt’ f =1kHz 3 - <45 - da8 -
: 0dB =0.78V
Inter-Amplifier Capacitance =
(Any amplifer output to c Vee - - - <002 - | w -
any other amplifier input)
*Per IHF Standard Methods of Measurement for Audio Amplifiers INF-A-201, 1966
$ ac feedback included in test circuit
vrvm® VIV

VTVA,

OR EQUIVALENT

*Resistors are low noise precision, (1%) Metal Film type.

92CS-15471

*V,T.VM. - Hewlett-Packard Model 400D or equivalent.
Procedure:
1. Adjust Signal Generator for 0dB output at reference terminal,

2. Read voltage at other output terminals (Figure shows terminal #1

Resistor values are in ohms; capacitance values are
in microfarads, unless otherwise specified.
Fig. 12- Test circuit for measurement of equivalent

input noise.voltage of amplifiers 1 and 4.

160

used as reference).
Fig. 13- Test circuit for of int
audio separation *“cross talk’* choracteristic.
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LINEAR INTEGRATED CIRCUITS

CA3058, CA3059, CA3079

-~ Zero-Voltage Switches

For 50/60 and 400 Hz Thyristor Control
Applications

The RCA-CA3058, CA3059, and CA3079
zero-voltage switches are monolithic silicon
integrated circuits designed to control a
thyristor in a variety of AC power switching

applications for AC input voltages of 24 V,

120 V, 208/230 V, and 277 V at 50/60 and

400 Hz. Each of the zero-voltage switches

incorporates 4 functional blocks (see Fig. 1)

as follows:

1. Limiter-Power Supply—Permits operation
directly from an AC line.

2. Differential On/Off Sensing Amplifier—
Tests the condition of external sensors or
command signals. Hysteresis or propor-
tional-control capability may easily be im-
plemented in this section.

3. Zero-Crossing Detector—Synchronizes the
output pulses of the circuit at the time
when the AC cycle is at zero voltage point;
thereby eliminating radio-frequency inter-
ference (RFI) when used with resistive
loads.

4. Triac Gating Circuit—Provides high-current
pulses to the gate of the power controlling
thyristor.

In addition, the CA3058 and CA3059 pro-

vide the following important auxiliary func-

tions (see Fig. 1):

1. A built-in protection circuit that may be
actuated to remove drive from the triac if
the sensor opens or shorts.

2. Thyristor firing may be inhibited through
the action of an internal diode gate con-
nected to Terminal 1.

3. High-power dc comparator operation is
provided by overriding the action of the
zero-crossing detector. This is accomplished
by connecting Terminal 12 to Terminal 7.
Gate current to the thyristor is continuous
when Terminal 13 is positive with respect
to Terminal 9.

For an explanation of these functions see

Operating Considerations. For de-

tailed application information, see companion

Application Note, ICAN-6182, ‘Features and

Applications of RCA Integrated-Circuit Zero-

Voltage Switches (CA3058, CA3059, and

CA3079)".

The CA3058 is supplied in a hermetic 14-lead

dual-in-line ceramic package. Types CA3059

and CA3079 are supplied in 14-lead dual-in-
line plastic packages.

Applications:

Relay control B Heater control
Valve control = Lamp control
Synchronous switching of flashing lights
On-off motor switching

Differential comparator with self-contained
power supply for industrial applications
Photosensitive control '

Power one-shot control

MAXIMUM RATINGS,
Absolute-Maximum Values at T 5 =250C

DC SUPPLY VOLTAGE (BETWEEN TERMS. 2

AND 7):
CA3058,CA3059 .......covvnvvnvnnnn 14V
CA3079 ... ciiiiiiintiinnennnnnas oV
DC SUPPLY VOLTAGE (BETWEEN TERMS. 2
AND 8):
CA3058,CA3059 .........oevvvnnnnn 14V
CA3079 ... i iiiiiinrinerenannnnnns v
PEAK SUPPLY CURRENT (TERMS.5 AND 7)
........................ 150 mA
OUTPUT PULSE CURRENT (TERM. 4)
........................ 150 mA

Rg

AC LINE

EXTERNAL
LOAD

ALL RESISTANCE VALUES
ARE IN OHMS

CURRENT

2®)

9255-4255R!

Fig. 2(a)—DC supply voltage test circuit for
CA3058, CA3059, and CA30789.

-
MT2
VOLTAGE
NT)
i
18V T-
3 _
wic sewson/
*NEGATIVE TEMPERATURE COEFFICIENT mamaz
AC Input Voltage | Input Series Dissipation Rating NOTE:
(50/60 or 400 Hz) | Resistor (Rg) for Rg Circuitry, within shaded areas, not included in
V AC KQ w CA3079
® See chart
f;o 30 055 4 |C = Internal Connection - - DO NOT USE
Terminal L .
208/230 2 " ( ':"2;:;0 F;;s)tncuon applies only
217 25 5 ’
Fig. 1—Functional block diagram of CA3058, CA3059, and CA3079.
~ Features CA3058 CA3059 CA3079
® 24V, 120V, 208/230V, 277V at 50 60, or
400 Hzoperation ..................... v v v
m Differential Input .................... \/ \/ \/
m Low Balance Input Current (max.) -uA. .. .. 1 1 2
® Built-in Protection Circuit for
opened or shorted sensor (Term. 14) ..... v v
= Sensor Range (Rx)-kQ2 .............. 2t0 100 2t0 100 21050
® DCMode (Term12) ................... v v
® External Trigger (Term.6).............. v v
® External Inhibit (Term. 1) .............. Vv v
® DC Supply Volts (max.) ............... 14 14 10
m Operating Temperature Range -0C ....... —55 to +125

POWER DISSIPATION:
Up to T5=75°C — CA3058...... ce... 700 MW
Up to T5=55°C — CA3069,CA3079 ... 700 mW
Above T5=75°C — CA3068
Derate Linearly 8 mW/°C
Above T5=55°C — CA3059,CA3079
e Derate linearly 6.67 mW/°C
AMBIENT TEMPERATURE RANGE:
Operating. ...oooeeeeeenennn —55 to +125°C
Storage.......... R —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
120-V RMS, 30/60+4
INPUT RESISTANCE (Rg) 10 kQ
NO EXTERNAL LOAD
I
o
g s
S
>
E.
S -
d
Le.2
£
F3 mmn
E,c..,
HTTrTT
z 1T
111
d 111
15 50 -2 0 25 %0 718 28
AMBIENT TEMPERATURE (T 1—°C
92C8-18088

Fig. 2(b)—DC supply voltage vs. ambient
temperature for CA3058, CA3059
and CA3079.
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LINEAR INTEGRATED CIRCUITS

CA3058, CA3059, CA3079

~ MAXIMUM
. CURRENT
MAXIMUM VOLTAGE RATINGS otT 5 = 25°C RATINGS
TERM- ML
WAL | 112 3| 4|56l 7]8| 90|23 our
NO. 3!0 atelNo e 2'3' mA| mA
1 slel «f 50 L] 001
Note 3 0 [-2
al a
2 0 |o |2 o Jo*{o%o o o |*]o |0 Q0|10
-15(-15 |-14 |-14 |-14 |-14 [-14 |-14 |-14 -14 |-14 |
0 * * * * * * * * * * * *
3 -15
* 2 * * * * * * * * 0 l 150
4 -10
5 * 7 * * * * * * * I 50 10
Note 1 -1
6 l4 * * * * * * * * *
Note 3 0
7 * | xf0q25|4 61" *
0 0 pF25(0 |-6 |
o[« ]* 1] 2
8 0
9 * * * * * * *
]o * . * * * *
' Il * * * * *
12 * | * §5; 50
Note 3
]3 * * *
14 2| 2
Note 3

This chart gives the range of voltages which can be applied to the terminals listed horizontally
with respect to the terminals listed vertically. For example, the voltage range of horizontal
Terminal 6 to vertical Terminal 4 is 2 to —10 volts.

Note 1 — Resistance should be inserted between Terminal 5 and external supply or line volt-
age for limiting current into Terminal 5 to less than 50 mA.

Note 2 — Resistance should be inserted between Terminal 14 and external supply for limiting
current into Terminal 14 to less than 2 mA.

Note 3 — For the CA3079 indicated terminal is internally connected and, therefore, should
not be used.

“For CA3079 (0to —10 V).

*Voltages are not normally applied between these terminals; however, voltages appearing
between these terminals are safe, if the specified voltage limits between all other terminals
are not exceeded.

T OPERATION
Rs | sx i
oo AAA L
LiNE [ Pl
L4

INPUT . o7 o
’ 03 D¢
i 4
i

. o,
| LY ¥ Oa > Q
1
Ri
l 40K
|
: ™ >
| %0 o0
| o 1
! .
'
|
Y S e ——
N " 7o
ALL RESISTANCE VALUES ARE IN ONMS e i common  PRT Ot TRIGGER
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NOTE : CIRCUITRY WITHIN SHADED AREAS
NOT INCLUDED IN CA3079

41C+INTERNAL CONNECTION .. DO NOT USE (TERMINAL
RE: ION APPLIES ONLY TO CA3079)

Fig. 4—'Schematic diagram of CA3058, CA3059, and CA3079.

92cu-18076R2

vy

120 v RMS, 50/60-H: OPERATION
AMBIENT TEMPERATURE (T,) = 25 C
6.5 T T
Pt s o
HH =a
H-H 1 = &
2w :
T
2 X o
S 55 ] ¢
-~ o o}
;, ma\ ) ve.¥a
§ 2 XH
5.0, 7 R o
g 5\ anes
4 e HHH
Z 45 P
E 2
o
z L)
3
‘l[ T
3.5| Tt
0 3 g
EXTERNAL LOAD CURRENT (i) - mA sz

Fig. 2(c)—DC supply voltage vs. external load
—current for CA3058, CA3059, and
CA3078.

B 120 V RuS, 50/60-Hx OPERATION TR
AMBIENT TEMPERATURE (Ty) « 250 H

GATE TRIGGER MILLIANPERES| IgT (4)|
E-
A
o

GATE TRIGGER VOLTS (VgT)
285428

Fig. 3— Gate trigger current vs. gate trigger
voltage for CA3058, CA3059, and CA3079.

AC LINE
0SCILLOSCOPE
™
HIGH-GAIN
1% (INPUT
° Fver
T 1004 F
9253 426381

ALL RESISTANCE VALUES ARE IN OHMS
Fig. 5(a)—Peak output (pulsed) and gate trigger
current with internal power supply
test circuit for CA3058, CA3059,

and CA3079.
3 | 120-v RMS, 50/60-Hz OPERATION
¥ | GATE TRIGGER VOLTS (vgri=0
oy
a
w
3
-
=]
s
B150}
3
w
S 3 ssl,
2 FErrArhs
-
2 T
2 HHH
- TTTITT
E TERM.'3
3
3 asss
3 75 snas
x T
b HH
a 50 I
15 %0 -25 O 25 8 75 100 25
AMBIENT TEMPERATURE (Tq)—°C
s2cs-18068

Fig. 5(b)—Peak output current (pulsed) vs.
ambient temperature for CA3058,
CA3059, and CA30789.
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CA3058, CA3059, CA3079

ELECTRICAL CHARACTERISTICS (For all types, unless indicated otherwise)
All voltages are measured with respect to Terminal 7.

LINEAR INTEGRATED CIRCUITS

0 -20 10 40 70
AMBIENT TEMPERATURE (Tq)—*C

TEST CONDITIONS
Tp =25°C
CHARACTERISTIC (Unless Indicated Otherwise) LIMITS UNITS
Min. | Typ. [Max.

R

For Operating at 120 V rms, 50-60 Hz (AC Line Voltage)® "

DC Supply Voltage, Vg "'é bt ~

Inhibit Mode b towa | [ oscioscoee

At 50/60 Hz Rg=8kQ, 1 =0 61| 65 | 7 v j o 1.

At 400 Hz Rg= 10K, I, =0 — [ 68 | = | V | smomc e

At 50/60 Hz Rg=5k{}, I =2mA - 6.4 - Vv s [ et

Pulse Mode Fig. 6(a)—Peak output current (pulsed) wir'hw‘

At 50/60 Hz Rg=8kQ, 1 =0 6 (64| 7| Vv A me pawar supply test circuit for

At 400 Hz Rg=10k{}, I, =0 - 6.7 - Y

‘At 50/60 Hz Rg=5KkS, I =2mA — | 63 | — v B VRS, R PRI

At 50/60 Hz (CA3058) Rg=8k%, T =0 65 78 | v T

See Fig. 2 Ta = —55 to +125°C T ' §
Gate Trigger Current, 'GT(4) Terms. 3 and 2 connected, £ If.:

See Figs. 3, 5(a) Vgr=1V o mA g - p
Peak Output Current (Pulsed), | Term. 3 open, Gate Trigger 50 84 A d 5 7 %5

lom™ Voltage (Vgr) =0 i E
oM ge \VGT
With Internal Power Supply | Terms. 3 and 2 connected, 00 | 124 _ mA % |
Gate Trigger Voltage (VGT)=0 £
Term. 3open, V¥=12V,Vgr=0 | — [ 170 | — | mA 3 7 s

With External Power Supply [ Terms. 3 and 2 connected, EXTERNAL POVER SUPPLY VOLTS (¥ +) -

v=12v, VgT=0 - 240 - mA Fig. 6(b)—Peak output current (pulsed) vs.

See Figs. 5, 6 external power supply voltage
Inhibit Input Ratio, Vg/Va for CA3058 and CA3059.

All Types Voltage Ratio of Term. 9 to 2 0.465| 0.485 |0.520| — i3 H

CA3058 T = —55 to +1259C 0450 — [0520] -

See Fig. 7 _ i
Total Gate Pulse Duration:* o "'é,%

For positive dv/dt, tp X
50-60 Hz CexT =0 70 | 100 | 140 | ps i =::‘f!*“o‘
400 Hz CexT =0, RExT == - 12 - s <
For negative dv/dt, ty _wo b

50-60 Hz Cext =0 70 | 100 | 140 s % s

400 Hz Cext=0. RExT = - 10 - us -, :

See Fig. 8 g 0,
Pulse Duration After Zero % i3y,
Crossing (50-60 Hz): é i it

For positive dv/dt, tpq CexT=0 - 50 - s d : T
For negative dv/dt, ty4 REXT = - 60 — us 3 i

See Fig. 8 : Y

Output Leakage Current, I4 g '
Inhibit Mode: §

All Types — | 0.001] 10 uA g i

CA3058 TA = —55 to +1250C -1 - [0 [#A i ‘

See Fig. 9 :
Input Bias Current, |,

CA3058, CA3059 - 220 |1000| nA

CA3079 - 220 m nA 0V RMS, 50/6!;-::‘: OPE;A"I:IOON

See F/g. 10 r::rmeesn {(;:‘Z.z 3::@1- ©

-5 100 130

92CM-18064

Fig. 6(c)—Peak output current (pulsed) vs.

ambient temperature for CA3058
and CA3059.
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LINEAR INTEGRATED CIRCUITS

CA3058, CA3059, CA3079

ELECTRICAL CHARACTERISTICS (For all types, unless indicated otherwise) (Cont'd)
All voltages are measured with respect to Terminal 7.
TEST CONDITIONS
Ta = 25°C
CHARACTERISTIC (Unless Indicated Otherwise) LIMITS UNITS

i

Min.l Typ. lMax.

Rs
10 k

120 V RMS

For Operating at 120 V rms, 50-60 Hz (AC Line Voltage)®

Common-Mode Input
Voltage Range, VCMR

Terms. 9 and 13 connected -

15to5] - \

Sensitivity, AV13*
(Pulse Mode)
See Figs. 5(a), 12

Term. 12 open

$Required voltage change at Term. 13 to either turn OFF the triac when ON or turn ON the triac when OFF.
* Pulse duration in 50 Hz applications is approximately 15% longer than shown in Fig. 8(b).

©® The values given in the Electrical Characteristics Chart at 120 V also apply for operation at input voltages
of 24 V, 208/230 V, and 277 V, except for Pulse Duration. However, the series resistor (Rg) must have
the indicated value, shown in the chart in Fig. 1, for the specified input voltage.

120-v- RMS, 50-60 Hz OPERATION

9/Va1

INPUT INHIBIT VOLTAGE RATIO (V,

-50 -25 o] 50 s 100 128
AMBIENT TEMPERATURE (T )=*C
92CS-19067
Fig. 7(b)—Input inhibit voltage ratio vs. ambient
temperature for CA3058, CA3059,

AC LINE

GATE PULSE
POSITIVE wegaTve <
v & dv dv
o
ZEROD V4 1 |
VOLTAGE Yo | . ; :
t'r,l—-{ [
,
N
b-te = Rs Ot CA3SE bt~
W0k O CA3059
0 CA3079
10V RMS C(EXT) 0
60 H:
0 0SCILLOSCOPE
Tu MTH
HIGH-GAIN
INPUT
1 @ ® 0
Ry
EXT 6k I
Tos

ALL RESISTANCE VALUES NOTE: CIRCUITRY WITHIN SHADED AREA
ARE IN OHMS. NOT INCLUDED IN CA3079

92€$-26703

Fig. 8(a)—Gate pulse duration test circuit with -
associated waveform for CA3058,

and CA3079. CA3059, and CA3079.
H 120 RMS 50/60-H T © 120 V RMS, 400-Hz OPERATION —
£ o] AMBIENT TENPERATURE (T - 230 + A —AUBIENT TEMPERATURE (Ty) - 25°C [
B fl . N
N
§ g ANEEAN
&
ael & 4 a b
E m‘ﬂn"‘ - g 2 ~_
g P T 3 N~ 1 ]
g H » e ¢ s ls LOSTIVE d/ay
§ mE 4 - HA'® 3 n ~——
w E' ' (NEGATIVE dy/dy)
HH
jamEant } [
" 0.03 o 05 0.06 007 008 0@ 0. o
! 100
EXTERNAL CAPACITANCE (C(ExT)- »F EXTERNAL RESISTANCE [Rexm)| - 0

a8
Fig. 8(c)—Pulse duration after zero crossing vs.
external capacitance for CA3058,
CA3059, and CA3079.
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Fig. 8(d)—Total gate pulse duration vs. external
resistance for CA3058 and CA3059.

ALL RESISTANCE VALUES
ARE IN OHMS 100 F 85-4268

Fig. 7(a)—Input inhibit voltage ratio test
circuit for CA3058, CA3059, and
CA3079.

120 V RMS, 50/60-Hz OPERATION

AMBIENT TEMPERATURE (Ty) = 25° C
B
& p (POSITIVE o/ 40
E mee=l e ean BEAR T
2 HH iimsusunsas: TT ==
w  HHAHH -,unlilcm“ /a0 e T
5
2
3
e

O 00 002 003 004 005 006 007 008 009

EXTERNAL CAPACITANCE [CExT)| +F  g5c5 18077

Fig. 8(b)—Total gate pulse duration vs. external
capacitance for CA3058, CA3059,
and CA3079.

1006 120V RMS 30/ €0-Hz OPERATION
~ S| INPUT RESISTANCE (Rg)* 100 kQ
o o} NO EXTERNAL LOAD /
2 /
[ 3
w
i 0
[<}
LI VA
w
<
Y
v

g e 4
5
[ =
5
3

ol 1

86 -60 -40 -20 20 40 60 80 100 120 140

AMBIENT TEMPERATURE (Tp)—*C
92CS-18063

Fig. 9—Output leakage current (inhibit mode) vs.
ambient temperature for CA3058, CA3059,
and CA3079.




LINEAR INTEGRATED CIRCUITS

CA3058, CA3059, CA3079

Fig. 10—Input bias current test circuit for CA3058,

220V Aus | - 220 V RMS, 50/60-Hz OPERATION
50/60-Hz oviamon e 1 INPUT RESISTANCE (Rg)=20 k)
, 300|INPUT RESISTANCE (Rgieioklt s0ms) [1pteom posimve 1
1 8 60 Hz dv/en =
2 c 50 M (FOR &
\
E3 o 60 ,:,} dv/dt) 2 L
e o I
H 3 —T" | 8 —
3 200 1 |% — ———
: — : I e O
3 [ / — / /// —
: s — | 5 —— Qumve|__reauency
: h 50 Hz), 1p (FOR POSI-
£ 100 4 ——— 2 B |60Hz  TIVE dwan __|
3 ° S c |50 n:}cN(ron NEGA-
2 0 [60Hzf  TIVE dwan)
= "
3 002 004 506 508 X
EXTERNAL CAPACITANCE —yF
92Cs-18070
) 0.02 0.04 0.06 0.08 0.
EXTERNAL CAPACITANCE — uf 922C8-19000 )
(a)

220 v RMS
50/ 60- Hz OPERATION

CA3059, and CA3079. 600|220 v RMS, 50/60-Hz OPERATION 600} INPUT RESISTANCE >
INPUT RESISTANCE (Rg) =10 kQ e (alzoks p?/
. : "1 o
5 A es / ]
SENSOR RESISTANCE =5 k0 H M 1 g -1
H E§ | — /4/ o ; y /
8[$ 30 wa " Ha /
35 L~ T | {5
> €2 200 = — - -
[ =8 o HH wE = g CURVE FREQUENCY 34
1 FETERMS. 7 AND 12 CONNECTERILI 0 0,059) Yo A |50 Hz), tn (FOR NEGA- y“ CURVE | FREQUENCY
] Snpagyen TonE A0S i 8 |6OHz)  TIVE dvdn) F A S0 Hz) 1y (FOR NEGATIVE
3 200 S Pl c |so m} 1p,(FOR POSI- : :g "'{ dvidr)
- ] 60 Haz) TIVE dv/dt) Hil tp, (FOR POSITIVE
£ - 3 G0z [T R T E— > Song T avar
H FrtH EXTERNAL CAPACITANCE—pF secs-1soes ) 0.02 0.04 0.06 0.08 0.1
5 P EXTERNAL CAPACITANCE— uF 02¢8-18071
z
8 10HH renm. 12 OPEN LEImE e (pLY ‘
HHH-rastent=CTE CORRENT ) (d)
Fig. 11—Relative pulse width and I of zero crossing for 220-volt operation for CA3058, CA3059,
and CA3079.

™ -0 - o 25 50 ™ 00 12%
AMBIENT TEMPERATURE (Tp)—°C
92Cs-18072

Fig. 12—Sensitivity vs. smbient temperature
for CA3058, CA3059, and CA3079.

H A
H O
H IAREA OF UNCERTAIN 1
H 0P san
2
z
1
g AREA OF AL
= u
§‘_ ]
a 1
B
AREA OF H
T " uns
(BNEFISEERARSNE LB RARANNSEARES
INSECEENRSENSERAREaEEE| 3
isussasansancsssnnannal ANNNENN ERTE R una
-9 -8 0 -] L] ”
AMBIENT TEMPERATURE —oC

o

Fig. 13—Operating regions for built-in protection
circuit for CA3058 and CA3059.

OPERATING CONSIDERATIONS

Power Supply Considerations for CA3058,
CA3059, and CA3079

The CA3058, CA3059, and CA3079 are in-
tended for operation as self-powered circuits
with the power supplied from an AC line
through a dropping resistor. The internal
supply is designed to allow for some current
to be drawn by the auxiliary power circuits.
Typical power supply characteristics are given
in Figs. 3(b) and 3(c).

Power Supply Considerations for CA3058
and CA3059

The output current available from the internal
supply may not be adequate for higher power
applications. In such applications an external
power supply with a higher voltage should be

~used with a resulting increase in the output

level. (See Fig. 5 for the peak output current
characteristics). When an external power
supply is used, Terminal 5 should be con-
nected to Terminal 7 and the synchronizing
voltage applied to Terminal 12 as illustrated
in Fig. 5(a).
Operation of Built-in Protection for the
CA3058, CA3059
A special feature of the CA3058 and CA3059
is the inclusion of a protection circuit which,
when connected, removes power from the
load if the sensor either shorts or opens. The
protection circuit is activated by connecting
Terminal 14 to Terminal 13 as shown in
Fig. 1. To assure proper operation of the pro-
tection circuit the following conditions
should be observed:
1. Use the internal supply and limit the ex-
ternal load current to 2 mA with a’5 k2
dropping resistor.

2. Set the value of Rp and sensor resistance
(Ry ) between 2 kS2 and 100 kS2.

3. The ratio of Ry to Rp, typically, should
be greater than 0.33 and less than 3. If
either of these ratios is not met with an
unmodified sensor over the entire antici-
pated temperature range, then either a
series or shunt resistor must be added to
avoid undesired activation of the circuit.

If operation of the protection circuit is de-

sired under conditions other than those

specified above, then apply the data given

in Fig. 13.

External Inhibit Function for the CA3058
and CA3059

A priority inhibit command may be applied
to Terminal 1. The presence of at least +1.2 V
at 10 uA will remove drive from the thyristor.
This _required level is compatible with DTL
or T2L logic. A logical 1 activates the inhibit
function.

DC Gate Current Mode for the CA3058
and CA3059

Connecting Terminals 7 and 12 disables the
zero-crossing detector and permits the flow
of gate current-on demand from the differ-
ential sensing amplifier. This mode of opera-
tion is useful when comparator operation is
desired or when inductive loads are switched.
Care must be exercised to avoid overloading
the internal power supply when operating
in this mode. A sensitive gate thyristor
should be used with a resistor placed between
Terminal 4 and the gate in order to limit the
gate current.
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