LINEAR INTEGRATED CIRCUITS

CA3033, CA3047 Types
Operational Amplifiers

For High-Output-Current Applications

RCA-CA3033 is a high-performance integrated circuit oper-
ational amplifier featuring high input impedance, high gain,
high power output, and low input-offset voltage and current.
The device consists of two differential amplifiers in cascade
and a single-ended class-B power output stage on a single
monolithic silicon chip.

RCA-CA3033A has all the superior features and character-
istics of the CA3033 but, in addition, can be operated at
higher supply voltages to provide higher gain, higher com-
mon mode rejection, greater output voltage swing,
and more than double the power output.

RCA-CA3033 and CA3033A are hermetically sealed in 14-
lead “’dual-in-line”” ceramic packages and are designed for
operation over the full military temperaiure range of —55°C
to +125°C.

ABSOLUTE-MAXIMUM RATINGS

INPUT SIGNAL VOLTAGE ............ e
DEVICE DISSIPATION:
UptoTA=269C ..................
Above TA=25°C .................
TEMPERATURE RANGE:
Operating ...........covieiiiriiiiiiiiiieaaas
STOrage . ..\t

LEAD TEMPERATURE (During Soldering):

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

MAXIMUM VOLTAGE RATINGS at T = 250 C

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

The RCA-CA3047 and CA3047A are supplied in 14-lead
“dual-in-line” plastic packages and are designed to operate
over the temperature range of 0°C to +70°C, ambient.

Companion Application Note, ICAN-5641 “Application of
RCA CA3033 and CA3033A High Performance Integrated-
Circuit Operational Amplifiers.”

The resistance values included on the schematic diagram
have been supplied as a to assist E
Manufacturers in optimizing the selection of *‘outboard’’

p 1its of equip designs. The values shown may
vary as much as £30%.

RCA reserves the right to make any changes in the Resistance
Values provided such changes do not adversely affect the
published performance characteristics of the device.

The RCA-CA3047 and CA3047A are electrically identical
to the CA3033 and CA3033A, resp: ly, but are i

in operating and storage temperature range.

CA3033 CA3033A CA3047 CA3047A
10V -13V,+10V 10V -13V,+10V
1.2w 1.2w 760 mwW 760 mW
Derate at 8 mW/°C

Derate at 6.67 mW/°C

—550C to +126°C
—65°C to +150°C

00C to +70°C
—65°C to +160°C

+266°C

CA3033, CA3047 MAXIMUM

CURRENT RATINGS

with respect to the terminals listed hori lly. For

minal 1 with respect to'the horizontal terminal 14 is 0 to +4 volts.

the voltage range of the vertical ter- CA3033 CA3047

CA3033A CA3047A

FEATURES
CA3033 CA3033A
CA3047 CA3047A
Vtes2Vv  VHeigv
CV—=_12V V-=_18V
® Output Current ..... 38 76 mA min,
® Input Offset Current . 35 26 nA max.
®  Open Loop Differential
Gain........ eeans 87 d8 min,
@ Output Voitage Swing. 18 23 Vpp min.
¥ Input Bias Current ... 360 180 nA max.
® Power Output 80 220 mW min.
8 Common Mode R
jection Ratio ....... 84 93 dB min.
APPLICATIONS
B Comparator 8 Servo Driver
® integrator 8 DC Amplifier
® Differentiator 8 Multivibrator
8 Audio Amplifier ®  Narrow Band and Band Pass
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TERM- TERM-|
INAL | 1 2 3 4 5 6 7 8 9 0ln 12 113 1]14 INAL Ilﬁ lglAlT Fig. 1- Schematic diagram of operational amplifiers,
No. No. | ™ CA3033, CA3033A, CA3047, CA3047A.
1 - " * - * L] - - » - * » "o‘ 1 5 5
2 - » . * . * - . . - » *%5 2 20 -
3 . * _gs * * * * - . - "%5 3 50 50
4 :-'{ -g5 * - * * * * * ’gs 4 10 10 i Vout
0 ¢€o *%o s
* - * - * * - *
5 -26 Note 1 Note 1 513 S0
426 | +26 | +26 | +26 | +26 | +26 | +26 | +26
6 0 oo | o | o] o]0 6 | - | - JL
PROCEDURE :
+20 +20 | o0 INPUT OFFSET VOLTAGE:MEASURE Vo1 AND RECORD INPUT
7 -2 * * * * -2 0 7 5 5 OFFSET VOLTAGE (Vyg) IN VOLTS AS Vour/100, THUS .
Note 1 |Note1 Vour
JGI #2!'6 +2ﬂi *l . |+ Vio IN VOLTS) = <= sacs-1732
8 Note 2| Note 3 [Note 3 [ Note 2 ° 8 11 |1 Fig. 28 - Input offsst voltage, input offset voltage sensitivity,
+1 and device dissipation test circuit.
9 ql 18| 9 {1 o pa
Note 2
+2
10 o |0 | 12 0|1 |o1 HHH
Note 3 >3 HHHHH
+2 [l uns: . .18V
n 1] -0 | 428 ml1 foa i PR e
Notles s =u vtej2v, voe-i2y
+
12 -20 | 26 12 {1 o1 g,
Note 2 '§‘
13 * 13 1 1 I
Sub- [
14 strate '_4 - - g
Notes: 1. This rating applies to the more positive terminal of terminals 8 and 13.
R " - . . 0 H T Sueyes
2. This rating applies to the more positive terminal of terminals 9 and 12. e 1 L I T T,
3. This rating applies to the more positive terminal of terminals 10 and 11. AMBIENT TEMPERATURE (TAl—"C cs-1732r
*Voltages are not normally applied b these terminals. Voltages appearing between these terminals will be safe if the Fig. 2b - Typical input offset voitage vs. ambient tem-

specified limits between all other terminals are not exceeded.

perature.
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LINEAR INTEGRATED CIRCUITS

CA3033, CA3047 Types
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MAXIMUM VOLTAGE RATINGS at Tp =260 C CA3033A, CA3047A MAXIMUM
The following chart gives the range of voltages which can be applied to the terminals listed vertically ‘:i?;::g
with respect to the terminals listed horizontally. For example, the voltage range of the vertical ter-
- minal 1 with respect to the horizontal terminal 14 is 0 to +4 volts. are
5] identical
IEAL 1 2 3 4 5 6 7 8 9 10 |11 |12 |13 | 14 for all
No. four types
1 * * * * * * * * * * * * ‘0‘ (See CA3033, Vour
CA3047 chart) S oua
2 * * * * * * * * * * * *35 S
>
2 140
3 * * -gﬂ * * * * * * * "88 L
4 +5 0 * * * * * * * +38 92¢s-17322
) 0 Fig. 3a - Input offset current and input bias current test
+30 +30 circuit.
5 0 * -1 * * * * -2 *
-38 Note 1 Note 1
I'3 +38 | +38 | +38 \‘88 *88 +(3’8 *(3’8 488 PROCEDURES:
0 ° 0 A. Inverting Input Current
7 *30 . N " . +§° +gs Set switch, Sq in closed position and set switch, Sy in open
Note 1 Note 1 position.
s '30 *%0 ‘30 ’jo . | +38 Measure output voltage and convert this reading to inverting
Note 2 |Note 3| Note 3 [ Note 2 0 input current using the following relation:
+1 V, {in volts)
e |5 i | 138 1y inverting (in pA) =
9 -5 -5 |Note2| S ! no fin b 10
+10 R +2 | 438 B. Non-inverting Input Current
10 -10 Nvs| 10 Set switch, S1 in open position and set switch, S in closed
2 position.
11 :51, -30 :'";g Measure output voltage and convert this reading to non-
N‘:'l‘ 3 inverting input current using the following relation:
_ +38 -V (in volts)
" No%g 2| 5 I} non-inverting (in uA) = _____OUT")
13 * C. Input Offset Current
Set switches, S and S in open positions.
" Sub- Measure output voltage and corivert this reading to input
strate offset current using the following relation:
Notes: See CA3033, CA3047 Rating Chart Notes. 1 (in pA) = Vour lin voits)
10 10
ELECTRICAL CHARACTERISTICS
For Equipment Design
LIMITS ;
Test Conditions CA3033 CA3033A 3o
CA3047 CA3047A 5
. Typical DC Supply Voltage i ;
Ch v Cir Charsc | yeaqpy viaigy [ Units g
wit]  1a=250¢ urties | y-=_12v V-=-15V 3
A Curves e
— -
Fig. Fig. |Min.| Typ. |Max.|Min. | Typ. [Max. £
Input Offset Voltage V1o 2a -1 286 5§ | - 29 § | mV] g H
Hi ISV, Vo158 ¥
Input Offset Current Ip |3 -} 5 |®|-| 9 [|[n v eley, voe iz T HHH
Input Biss Current S 3 |- | 70 30| - [ 100 [180] na T e 125150
92C8-17323
Input Offset Voltage Sensitivity: Fig. 3b - Typical input offset current vs. ambient tem-
Positive aVyg/avt | 22 - - 103 05|~ 0.2 | 05 |mV/V perature.
Negative Nyp/N- | 2a - 03 | 05] - 02 | 0.5 [mV/V,
Device Dissipation Pr 22 - 60 | 120 | 180 80 170 | 300 | mW
Opsp-Loop Differential AoL | - f=1KkHz 4 (8|9 | -8 | 83 |- |a8 <
- |
Common-Mode Rejection Ratio CMRR - 5 84 | 100 - 193 105 - | dB 'f“ . HH
Z e
. 3
Corgmen:Mode Input-Voltage VIR | - ~ |-15]+5,-9 |+35|-97 | 6-11 | 47| Vv H
Maximum OutputVolugeSwing | Vo®#) | = | 1=  |oL=i002 LW Tl Tl T T :
aximum Output-Voltage Swing 0 e RL=3000 — — T 2% — Ve E = it
z & ¥sv.
tnput Impedance 1 - - 1025} 15 - |06 1 - | MQ v+ o~/s
1
« [RL=500Q 3% a4 | -[-] - |-]ma T
Output Current ' p( - 6 }
» 0 RL =300 - - - |76 8 - | (PP -5 25 25 80 75 28 150
AMBIENT TEMPERATURE (Tp)—°C
Power Quiput ’ _ R=seo@ |, leofre |-f-| - |- v URE (Ta sce. 17326
THD o Ry = 3005 “ - (=0 |{® [-]| ) T
L d Fig. 3c - Typical input bias qurrent vs. ambient temperature.
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CA3033, CA3047 Types

LINEAR INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS I Pugzlmsg ogcsw&v'vegrss(‘m
Typical Values Intended Only for Design Guidance 2 | FREQUENCY ()elkHz
7 T T T <
R ; /
AR ver| wof-es (- lw -]l
Input Offset Current Drift ' g 6 L vheisv, v-aoisy
0 0 - 1 - — i - nA/ sam ISENNEEREERAS - EREE
—550C to 250C ImlAT! 38 ‘ ‘ 3 o e ‘ . é . V412V, veas 2y
s i z
260C 10 1250¢ - o8| - |- ‘o0 |- E
[ - . i -} e ,.._,_’,.A- 5
50-d8 Amplifier Bandwidth BW |88  Cy Cy=0001,F sbe |- 20! - [~ P30 |- |k 2
4 i e to ] T RSN S — 23
Siew Rate SR 9 , (amplifier circuitonly) | - -4 p--1 3 - |Vis E o
- : . — 75 -s0 -28 25 80 75 100 @28
AMBIENT TEMPERATURE (TA)— °C
92CS-14907RI
Fig. 4- Typical open-loop differential voltage gain vs.
-~ ambient temperature.
n. ¥ |AMBIENT TEMPERATURE(Ty)=25°C
POSITIVE SUPPL
s [ REGATIVE GC SUPPLY VOLTS (v-) '_:i' FREQUENCY (f) - | kHz AMBIENT TEMPERATURE (Tq)=25°C|
T [H rreouency (s1kkz R FREQUENCY (1) = 1kHz
§ 23| B %20
% oo MO £ o 5
- o [
§ VTri2v, V-t 12V 5 Ezoc t E
o g T S 1 %‘:I‘V:
g 3 HH T o I8 HHH D V\'\
g s auman - ~ul it uy v{""‘tttm. sy
§ o § T s § 0 S v T
2 . Vierzy, oSS % M Pves/2y FHHHHTH
g-- : e y T BaScaessaesss
2 T Inaaus| 50 %“‘
L HHH HHH v H
QLTI u ] LT ol 02 03 '04 05 06 .7 08 09 (0 : H
s - T TTRe e LOAD RESISTANCE (R ) —k@ oo.n 02 03 0.4 05 06 07 08 63 Fo0
AMDENT TEMPERATIRE (TA)—°C oo 10 92Cs-17324 LOAD RESISTANCE (Ry ) —kQl
Fig. 5 - Typical mode rej ratio vs. amb Fig. 6 - Typical peak-to-peak output current vs. load re- sacs-razs
temperature. sistance. Fig. 7 - Typical power output vs. load resistance.
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Fig. 8a - Typical 60-dB o 10 150 00 oooo
amplifier. FREQUENCY (1) — iz —
Fig. 8b - Typical phase Jo i h istics for

CA3033, CA3047 (Vt=+12V,V—=-12V)

For any desired closed loop gain (in decibels), read horizontally
along the gain line to the attenuation curve which provides the
desired closed loop bandwidth. The required values for the
compensation capacitors is shown on the curve. Move.vertically
from the intersection of the gain and attenuation lines until the
phase angle curve (@) is reached and read the phase angle be-
tween the input and output on the right-hand scale. The differ-
ence between the indicated phase angle and 180° is the typical
phase margin. (A minimum phase margin of 45° ig.recom-
mended to allow for component variations and differences
among amplifiers.) If the phase margin is smaller than required,
the desired bandwidth can be stably achieved through the, use
of a more complex feedback network. As the closed loop gain
approaches unity, the compensating capacitors required (0.3 uF

to 1.0 uF) are bulky and costly. A capacitor one-half the value
shown on the chart, connected between terminals 8 and 13, and
a 0.001 uF capacitor from either terminals 8 or 13 to ground
or V™ is an acceptable alternative method. This arrangement
provides the same gain-phase roll-off shown on the curves and
permits the use of more readily available, lower-voltage disc

s which are ller and cost less. For linear operation,
the maximum expected difference voltage between the two
collectors is less than 1 volt,

Figure 8a shows the phasé compensating capacitors (Cy. CY)
returned to ground. In some sy with large parasitic im-
pedances in the power supply system, returning these capacitors
to the negative (V™) supply may result in more stable operation.
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LINEAR INTEGRATED CIRCUITS

CA3033, CA3047 Types

POSITIVE DC SUPPLY VOLTS (VF)si5V
NEGATIVE DC SUPPLY VOLTS (V~)=-I5V
AMBIENT TEMPERATURE (T5)»25°C
”% — N Cy, Cy =0.00IuF -50
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E ~ p 3
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Fig. 8c - Typical phase compensation characteristics for
CA3033A, CA3047A (Vt =15V, V—=—15V).
vt=30v, R =©
OUTPUT
5 V/DIV.
ce -
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1
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30 ———
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00! 0.l [ 10
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92C8-17321
TIME-IO us/DIV.
(a)
v*=30V, R =1kQ
QUTPUT e
SV/DIV ) )
|o,.FJ_ Lo.n,.l
50V S0V
ol
-{f=<
INPUT INPUT et
IV/DIV. 3
z';f/ S8k
*R( *5000 AT v* = 24V
i : | RL * 3000 AT v* = 30V
RESISTANCE VALUES s2Ls- 3693
TIME~10 ps/DIV. ARE IN OHMS
(b)

92CS-17393

Fig. 9- Amplifier with single voltage supply and associated pulse response waveforms and distortion curves.

OPERATING CONSIDERATIONS

The CA3033, CA3033A, CA3047, and CA3047A opera-
tional amplifiers have very high peak-pulse current capa-
bility. The op p output impedance is typically less
than 30 ohms at 10 kHz and the peak short-circuit output
current may exceed 100 milliamperes. To prevent possible
damage to the chip b of ive dissip it is
important that the output stage is not subjected to sustain-
ed high peak currents. To minimize the possibility of dam-

126

age from accidental shorts, it is recommended that a51-ohm
resistor be placed in series with the output circuit.

When high peak output currents are required of the ampli-
fier, it is desirable to provide a current-limiting resistor of
about 2200 ohms in series with the collector of transistor
Q14. This resistor may be returned to ground, or, if its
value is increased to 4700 ohms; it may be returned to the
v+ terminal.




LINEAR INTEGRATED CIRCUITS

CA3035, CA3035V1

Ultra-High-Gain SCHEMATIC DIAGRAM FOR CA3035 AND CA3035V1
Wide-Band Amplifier Array ——
Monolithic Silicon

o Three Individual General-Purpose Amplifiers
o ldeal for service in Remote-Control Amplifiers — — e.g., TV Receivers
© Available in two electrically identical versions: CA3035 with straight

leads; CA3035V1 with formed leads .
NIGHLIGHTS
+
® Three separate amplifiers — ® All amplifiers single-ended — —3—:@
gain and bandwidth for each amplifier can be adjusted only one power supply required
with suitable external circuitry @ Wide operating temperature range —
® Amplifiers operable independently or in d -55°C to +125°C ®
@ Exceptionally high de voltage gain — ® Built-in temperature compensation TED
129 dB typ. at 40 kHz © Hermetically sealed, oll-welded 10-lead TO-5-style
® Low noise performance © Wide-band response metal package with straight or formed leads
* T“t“m:tfvzo%v::mm o *
ABSOLUTE-MAXIMUM RATINGS: i Loy
Operating Temperature Range  .................... -559C to +125°C Fig.1
Storage Temperature Range .. .................... -65°C to +150°C
Device Dissipation .............ciiiiiiiiiiiiiiiiii TYPICAL REMOTE CONTROL SYSTEM
Input Voltage ..................... “sv
Supply Voltage .......... ..ottt
Lead Temperature (During Soldering):
At distance 1/16 * 1/32 inch (1.59 + 0.79mm) ¢ > eTKn
from case for 10 seconds max. ............iiiiiiiiiaenn +265°C
FE
ELECTRICAL CHARACTERISTICS AT T, = 25°C Ragt!
i
TEST _él i
- CIRCUITS LIMITS L l’.
CIAL TEST
CHARACTERISTICS SYMBOLS ES CHARAC- | CA3035, CA3035VI | UNITS T
CONDITIONS
TERISTICS 1OuF Y”‘;:"s"{g:“'
CURVES | Min. | Typ. | max. oot -
TRANSMITTER
STATIC CHARACTERISTICS T .
| 1
Quiescent Operating V3 . - 2 - v ! :
Voltage V5 vee = 9V Fig.3 - 1.9 - v + 4
v7 - 4.9 - \ To
s
Total Current Drain P vee = 19V, Fig.3 | 3.5 5 7.5 mA “
RL3 = 5KQ u|
DYNAMIC CHARACTERISTICS |
Voltage Gain:
Ampl[f[er No. | Al f = 40 kHz, 40 44 - dB ~ J
Amplifier No.2 A2 Voo = 49V 40 46 - dB CONTROL FUNCTIONS szcs-1ae2r
Amplifier No.3 Az 38 | 42 - d8 Fis-2
Output Voltage Swing Vout STATIC CHARACTERISTICS TEST CIRCUIT
Viout RL| = 10KQ - 2 - Vp-p
Voout | RL2 = I10KQ - 2.6 - Vp-p
Viout RL3 = 5KN - 8 - Vp-p
Sinusoidal
Output,
VCC = +9vV
Input Resistance:
Amplifier No.l Ryin - 50K - Q
Amplifier No.2 R2in f = 40 kHz - 2K - Q
Amplifier No.3 Rzin - 670 - 0
Output Resistance Rjout - 270 - [¢]
Rpout | f = 40 kHz -~ | 1of - Q G
R3out - | 1ok| - Q0 Fig.3
Bandwidth at NOISE FIGURE TEST CIRCUIT
-3dB point:
Amplifier No. | BW| Fig.5 - 500 - kHz 49V
Amplifier No.2 BW2 Vee = 9V Fig.6 - 2.5 - MHz
Amplifier No.3 BWz Fig.7 - 2.5 - MHz
Noise Figure —_ﬂ—_'_fi*p'
Amplifier No. | NFy f = | kHz, Fig.4 - 6 7 dB LABORATORIES o
Rg = | KQ MODEL No. 311
NOISE ANALYZER 1oprL
o Ve = I3V . (SEE NOTE) L
Sensitivity Relay (Kj) Fig.2 - 100 150 nv LT
Current = 7.5 mA ) N b

92CS-14631

NOTE: SET ALL INTERNAL POWER SUPPLIES ON QUAN TECH
NOISE ANALYZER TO ZERO VOLTS.

Fig.4
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LINEAR INTEGRATED CIRCUITS

‘CA3036

DUAL DARLINGTON ARRAY

® Two independent low-noise wide-band amplifier channels
e Particularly useful for preamplifier and low-level amplifier applications in single-

channel and stereo

systems

o Wide application in low-noise industrial instrumentation amplifiers

ELECTRICAL CHARACTERISTICS, ot T, = 25°C

© ®

92CS-14624

Fig.1 — Schematic Diagram for CA3036.

LIMITS
TEST
CHARACTERISTICS SYMBOLS CONDITIONS TYPE CA3036 UNITS
, Min.| Ty.
Collector-Cutoff Current Icgo [veB=5V,IE=0 | - - 05| uA HIGHLIGHTS
For Each Collector-Cotoff Current ICEO VeE-10V, 18 -0 - ~ 5 A ®Matched transistors with emitter-follower outputs
or Ea ! oL ise perf
Transistor Collector-to-Emitter Breakdown Voltage V(BR)CEO [Ic =1mA, IB=0 [ 1§ 20 - v 200-MHx gain-bandwidth product
(Q1, Q2 @3, Q) [ Collector-to-Base Breakdown Voltage V(BRICBO | IC=100A, IE=0/ 30| 44 -l v @ Operation from -55°C to +125°C
Eriitter-to-Base Breakdown Voltage V(BR)EBO IE=104A, Ic =0 5 6 - v ®Hermetically sealed, all-welded 10-lead TO-5-style
For Either Input metal package
Tmsistn':‘:mn:r ® Static Forward Current-Transfer Ratio hFE Icroric3 =1mA | 30 82 - -
For Either Enmitter-to-Base Breadkown Voltage V(BR)EBO(D)| 2 or IE4 =10 LA| 10 12.6 - v
Darlington Pair ) o lc1tlcz2) APPLICATIONS
(Q1, Q2 0r Q3, Qg) | Static Forward Current-Transfer Ratio hFE(D) |03T ot =1mA|1000] 4540 - - #Stereo phonograph preamplifiers
®Low-level stereo and single channel
Short-Circuit Forward Current-Transfer Ratio he - 82 - - amplifier stages ®©
Iﬁb:to"nE:;?stor Short-Circuit Input Impedance hie f=1kHz - K | - 0 oL ire, amiver foll : differentiol amplifiers
(QuorQy | OpemCircuit Output Admittance he |lcroric3=1mA | - 7 = | pmho ®Operational amplifier drivers
Open-Circuit Reverse Voltage-Transfer Ratio hre -] 98x105 | - -
Short-Circuit Forward Current-Transfer Ratio hie(D) - 1300 - -
Short-Circuit Input Impedance hig(D) £=1kHz - 82K - Q
Open-Circuit Output Admittance hoe(D) Ic1+ Ic2 - 108 -~ | umho
For Either Open-Circuit Reverse Voltage-Transfer Ratio]  hye(D) or =imA| - | 27x103 | - | - m;';‘::s::::g: :’l"""“""‘"""“"‘ Values:
Darlington Pair | Voltage Gain AD) |'c3tlcs -] ® [-] @ Any one transistor . 300 max.
s or Q3, N . - — Total for array 600 max.
(Q1, Q2 0r Q3, Q) | Power Gain Gp(D) T a 48 TEMPERATURE RANGE:
= z - 0.2 3 Opersting . . . =56 t0 +126
Noise Voltage E £=1kKHz - 0.05 03 HV(rms) Storage . . . . . . . . . . . . —65 to +1650
See Fig.3 for Test Circuit N - = LEAD TEMPERATURE (During Soldering):
f =10 kHz - 0.012 0.1 [V fH2) At distance 1/16 ¥ 1/32 inch (1.59 £ 0.79 mm)
= - from case for 10secondsmax, . . . . . . +265
Forward Transfer Admittance yfe ~- ] 068+j79 [ ~ | mmho The following ratings apply for esch transistor in the array:
For Either Input Admittance (Output Short-Circuited) Yie _ - |4.14+j5.95| -~ | mmho Collector-to-Emitter Voltage, VCEO 16 max.
€ . — f =50 MHz - Collector-to-Base Voltage, VCBO - 30 max.
Input Transistor | Output Admittance (Input Short-Circuited) Yoe Igporic3=2mA |~ 194+j2.64| - | mmho Emitter-to-Base Volitage, VEBO 6 max.
(QrorQ3) Reverse Transfer Admittance | Negtigible | ~ o Collector Current, Ic 60 mex.
(Input Short-Circuited) Yre gligible m
For either Input Admittance (Output Short-Circuited) Yie(D) f =50 MHz - | L711+j28| ~ | mmho
Darlington Pair | Output Admittance (Input Short-Circuited) Yoe(D) 'Cl;' lc2) _ Al 3% 4128 ] - | mabo
(Q1, Qz0r @3, M) [ Gain-Bandwidth Product O [1g3+1ca 10 200 |- w2
v
< T0
b3 QUAN-TECH
L CA3036 e on'“ u
b ® —-cq EQUIVALENT
3 ..L TESTER
92CS-14633R1
Fig.2 - Block Diagram of Stereo System using CA3036 [T

128

- as Phono Preamplifier.

Fig.3 - Noise Voltage Test Circuit for CA3036.
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LINEAR INTEGRATED CIRCUITS

CA3039

Diode Array

Six Matched Diodes on a Common Substrate

ULTRA-FAST
LOW-CAPACITANCE
MATCHED DIODES

Commenications

The RCA-CA3039 consists of six ultra-fast, low capac-

itance diodes on a common monolithic substrate. Inte-

grated circuit construction assures excellernit static and

dynamic matching of the diodes, making the array ex-

tremely useful for a wide variety of applications in
ication and switching systems.

Five of the diodes are independently accessible, the
sixth shares a common terminal with the substrate.

For applications such as balanced modulators or ring
dulators where capacitive balance is important, the
b should be returned to a DC potential which is
significantly more negative (with respect to the active
diodes) than the peak signal applied.

~For Applications in

APPLICATIONS

Bal d dul d dul.
L]

® Ring modulators

o High speed diode gates
® Analog switches

and

Switching Systems

FEATURES

© Excellent reverse recovery time - 1ns typ.

" @ Matched monolithic construction —
Vg matched within 5mV

® Low diode capacitance —

Cp = 0.65 pF typical at VR = -2V

® The CA3039 is avai in a sealed-j
Beam-Lead version (CA3039L). For further
information see File No. 515, “Beam-Lead
Devices for Hybrid Circuit Applications”.

® Supplied in the hermetic 12-lead TO-5 style
package

ELECTRICAL CHARACTERISTICS, ot T, = 25°C
Characteristics apply for each diode unit, unless otherwise specified.
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Fig. 1 - Schematic Didgram for CA3039

ABSOLUTE MAXIMUM RATINGS AT Ta=26°C

DISSIPATION:

Any one diode unit . 100 mW

Total for device 600 mW

For Tp >65°C " derate linearly 5.7 mW/oC
TEMPERATURE RANGE:

Operating . —55 to +126°C

Storage . . 65 to +160°C
LEAD TEMPERATURE (Dunng Sbldermg)

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

from case for 10 seconds max. . . . +265°C
PEAK INVERSE VOLTAGE, PIV for: 01—05 . 5V

: o5V

Dg. . .
PEAK DIODE-TO-SUBSTRATE VOLTAGE, Vp,
for D1—Dg (term. 1,4,6,8 or 12 to term. 10) . +20,-1V
DC FORWARD CURRENT, Ig . . . . 6 mA
PEAK RECURRENT FORWARD CURRENT, Iy . 100 mA
PEAK FORWARD SURGE CURRENT, ig(surga) . 100 mA

TYPICAL CHARACTERISTICS

AMBIENT TEMPERATURE (T4)=25°C | )
LIMITS CHARAC- U 3 ﬁyﬂ ?‘
CHARACTERISTICS SYMBOLS | SPECIAL TEST CONDITIONS uniTs | TERRTIC 5 e 2dix £
WIN.]_TYP. ] WAX. FIG. £ e -
Ip =50A - | 065 J069] V | ;
¢ 1mA - 0.73 078] v § - 3
DC Forward Voltage Drop VE TR - 0.76 0801V 2 // 1@, g
10mA - 0.81 090 Vv 8 \é"_— 2 &
DC Reverse Breakdown Voltage VERR | IR--104A s | 7 [ -|v ]| - 24l
DC Reverse Breakdown Voltage ~~d | ][ 200 El"!f_?r“' f
Between any Diode Unit and Substiate | '(BRR [ 1R=-104A 2l -V o — » o by
DC FORWARD MILLIAMPERES ﬂﬁ
DC Reverse (Leakage) Current [ VR=-4V - 0.016 | 100 | nA 3 szcs-1sz68
(Leakage) R R : Fig. 2 - DC forward voltage drop (any diode) and diode
DC Reverse (Leakage) Current _ _ offset voltage vs DC forward current
Between any Diode Unit and Substrate IR VR=-10V 002 | 100 [ oA | 4
Magnitude of Diode Offset Voltage v v
(Difference in DC Forward Voltage I Fi-"F I I =1mA - 05 5 [ mv 2 o o VOLTAGE (V) +=4V 7
Drops of any Two Diode Units) /1
A% - VRl . 5
Temperature Coefficient of |V, - VE, | v IF=1mA - 1 - |wvocl s o >
AVE g //
Temperature Coefficient of Forward Drop F g =1mA - -19 - |mvAC| 6 5 o —
7z
4 »
DC Forward Voltage Drop for B _ § e
Anode-to-Substrate Diode (Dg) VF Ip=1mA - 0.65 v - £ a0,
a
Reverse Recovery Time tr Ip=10mA, Ig =10mA - |1 - | ns -
Diode Resistance Rp f=1kHz, If=1mA 25 30 5| Q 7 _QN_{;; s R e s
Diode Capacitance Co VR=-2V,If =0 - Joss [ -] | s AuENT TEMPERATIRE (W=
- - Fig. 3 - DC reverse (leakage) current (diodes 1,2,3,4,5)
Diode-to-Substrate Capacitance Col Vpi=+4V,Ig =0 - |32 |- ]| 9 v s fomperatore >
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"~ LINEAR INTEGRATED CIRCUITS

CA3039
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Fig. 4 - DC reverse (leakage) current between diodes Fig. 5 - Diode offset voltage (any diode) vs temperature Fig. 6 - DC forward voltage drop (any diode) vs
(1,2,3,4,5) and substrate vs temperature emperature )
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