CA3033, CA3047 Types

0pe rationa | A m p| |f|e rs The RCA-CA3047 and CA3047A are supplied in 14-lead , FEATURES
*dual-in-line” plastic packages and are designed to operate CA3033 CA3033A
over the temperature range of 0°C to +70°C, ambient. CA3047 _CA3047A_
iah- -Cur icati vt at+i2V V=15V
For High-Output-Current Applications M4 AL A
P . P i a i, B Qutput Current .. ... 76 A min,
RCA-.CA3033 is  high-performance integrated circuit oper- Companion Application Note, ICAN-5641 “Application of Output Current 3% mA min
N " & input Offset Current . 36 25 nA max.
ational amplifier featuring high input impedance, high gain, RCA CA3033 and CA3033A High Performance Integrated- ® Open Loop Ditfecsntial
high power output, and low input-offset voitage and current. Circuit Operational Amplifiers.” PO 87 a8 min,
The device consists of two differential amplifiers in cascade ® OQutput Voitage Swing. 18 23 Vgp min.
and a single-ended class-B power output stage on a single The resistance values included on the schematic diagram ® input Biss Current ... 350 180 nA max.
monolithic silicon chip. have been ied as a co i to assist Equil it ® Power Output ...... 80 220 mW min.
. facturers in ing the sel of “outboard™ & Common Mode R
.RCA-CASO:;SA has all the s'upeno‘r_!eaturas and character components of equipment designs. The values shown may lection Ratio ... 84 9 d8 min.
istics of the CA3033 but, in addition, can be operated at vary as much as £30%
higher supply voitages to provide higher gain, higher com- v - ) APPLICATIONS
mon mode rejection, greater maximum output voltage swing, RCA reserves the right to make any changes in the Resistance .
and more than double the power output. Values provided such changes do not adversely affect the ® Comparator : Servo Dnv:r
i isti i B Integrator DC Amplifier
RCA.CA3033 and CA3033A are hermetically sealed in 14 published performance characteristics of the device. . Direensator ® Wustivibeator
lead “'dual-in-line” ceramic and are d for The RCA-CA3047 and CA3047A are electrically identical 8 Audio Amplifier ¥ Narrow Band and Band Pass
operation over the full military temperature range of —55°C to the CA3033 and CA3033A, respectively, but are limited B Summing Amplifier Amplifier
to +125°C. in operating and storage temp range.
vl Q.29
ABSOLUTE-MAXIMUM RATINGS & i i kA
CA3033 CA3033A CA3047 CA3D47A e
INPUT SIGNAL VOLTAGE ........ . cooonininninnns +10V —-13V,+10V +10V —13v,+10V 3 o
'DEVICE DISSIPATION: ¥
UptoTa=25°C 12w 1.2W 750 mW 750 mW o %8 o (1
Above Ta = 25°C Derate at 8 mW/°C Derate at 6.67 mW/°C % 2
TEMPERATURE RANGE SN 8 :
Operating . —559C to +125°C 00C to +70°C @ o
Storage —65°C to +150°C —650C to +150°C e soK .
9.4 *
LLEAD TEMPERATURE (During Soldering): Ry - S (N ke
At distance 1/16 £ 1/32 inch {1.59 * 0.79mm) ™ 0z
from case for 10 seconds Max. .. ..........ooooeon +266°C Qs
02
D
3
MAXIMUM VOLTAGE RATINGS at T = 259 C CA3033, CA3047 MAXIMUM Lae Ro . g <
700 iz
The following chart gives the range of voltages which can be applied to the terminals listed vertically CURRENT RATINGS A s00
with respect to the ten:ninals listed horizontally. For example, the voltage range of the vertical ter- CA3033 CA3047 @v’ (D
minal 1 with respect to the horizontal terminal 14 is 0 to +4 volts. CA3033A CA3047A « 'SEE OPERATION CONSIOERATIONS™) s2cs- 11383
TERM- TERM-| 1 i di f fifi
ERM 213 a|s | 6|78 e winji2]13]0 INAL | DN |Tour Fg.1 diagram of op
No. No. | MA | ™ CA3033, CA3033A, CA3047, CAS047A.
1 - x . - . x * * » » . . "0‘ 1 5 5
ssxa 09 o
2 - » « N - . « « * . » "%5 2 20 .
3 D * _gs . » . . . . * *35 3 50 | so
4 :? _?5 . * . . * . » '36 4 10 | 10
o T iy :
* - * - * * - * 5 §
5 -26 Note 1 Note 1
426 | +26 | +26 | +26 | +26 | +26 | +26 | +26
6 ) ) 0 0 6 - -
+20 +20 | 40 INPUT OFFSET VOLTAGE:MEASURE Voyy AND RECORD INPUT
7 N-tz 1 : : ’ i N.tz iy ° 7 5 s OFFSET VOLTAGE (V1g) IN VOLTS &S Voyy/100, THUS
ote ote Your
IE (T[T [ o Yo g -
8 Note 2|Note 3 {Note 3 | Note 2 0 8 ! ! Fig. 2a - Input offset voltage, input offset voltage sensitivity,
9 1 R +5 42}) +26 9 . ol and device dissipation test circuit.
-5 -5 - .5 .
Note 2
2 T T T
10 O .| 20 | iR 100 1 o1 L inaassaamasssussssa=asscasssasazsy:
Note3 S e e
+2 IE IESnasuE! VFasy, VIa-5Y ;
11 *1] g | 128 nyifor L a2 ansaREBERAE
-5 -10 S { ~+ }
noe? £ Hommrr e e e
+26 T
12 w20, 5 12|l § e
Note2 3 T ESaaEaSEesNSSESESNSNDNE NS R
> 11 T T
. R R
" B
- i e SSamssamssianscani
14 strate 4 - - 2 jasSaaamEAssmsSEREE! %; T
e e e
T inamanma
Notes: 1. This rating applies to the more positive terminal of terminals 8 and 13. it E ]} H i H H 1 i :} ”H 1 i{ b t {%
: e I
2. This rating applies to the more positive terminal of terminals 9and 12. o L UL L
3. This rating spplies to the more positive terminal of terminals 10and 11. AMBIENT TEMPERATURE (Tal=°C
*Voltages are not normally applied between these terminals. Voltages appearing between these terminals will be safe if the Fig. 2b - Typical input offset voltage vs. ambient tem-

specified limits between all other terminals are not exceeded.
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CA3033, CA3047 Types

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 CURRENT
with respect to the terminals listed horizontally. For example, the voltage range of the vertical ter- RATINGS
minal 1 with respect to the horizontal terminal 14 is 0 to +4 volts. are
TERM-|
INAL| 1 2 3 4 5 [ 7 8 9 10|11 |12 |13 14 for all
No. four types
1 - . * * . . . * - . . *04 (See CA3033,
CA3047 chart)
2 * * - . . * » *» . ‘85
3 « . _ga . + « * . * * *85
B 5 0 . . . . . . o | v s2¢8-17322
-1 - 0 Fig. 3a - Input offset current and input biss current test
o +30 +30 circuit.
5 * -1 . . * . -2 *
-38 Note 1 Nate 1
5 +38 | +38 | +38 | +38 | +38 | +38 | +38 | +38 PROCEDURES:
0 0 0 0 0 0 0 0 )
A. Inverting Input Current,
7 +:§0 . . . " *50 +38 Set switch, Sq in closed position and set switch, S5 in open
Note 1 Note 1 0 position.
+30 1 +30 | +30 [ +30 +38 Measure output voltage and convert this reading to inverting
8 A2 2 A *
Note 2 | Note 3 [ Note 3 | Note 2 0 input current using the following relation:
1 V, (in volts)
+1 +5 | 4 +38 . F— - SQUT UNVORS
9 50" -5 No";gz 5 1) inverting (in 2A) 0
10 +10 N 42% +38 B. Non-inverting [nput Current
-10 - -10 Set switch, $4 in open position and set switch, S5 in closed
Note3 1
1 2 o position.
1 o5 -30 “10 Measure output voltage and convert this reading to non-
No}: 3 inverting input current using the following relation:
12 -30 | *3 ~Vour lin volts)
Note2] 3 I non-inverting {jn uA) = —
13 » C. Input Offset Current
Set switches, $1 and Sp in open positions.
14 Sub- Measure output voltage and convert this reading to input
strate offset current using the following relation:
Notes: See CA3033, CA3047 Rating Chart Notes. . VouyT {in volts)
o fin pA) = ———r—
10
ELECTRICAL CHARACTERISTICS
For Equipment Design
T T T T T
LIMITS e
Test Conditions CA3033 CA3033A ?
CA3047 CA3047A Iy ema|
Typical c
Characteristics Symbols | Cir- Charsc- vt 12(\;’5"FNV Vult;n:- By Units g
cuit teristics x
=250 —=_ — =
Ta=250C Curves V-=-12V V-=-15V s
— &
Fig. Fig. |Min.| Typ. | Max.Min. | Typ. |Max. £
s
Input Offset Voltage 50} 2 B |- |26|5[-1] 20 |5]|mv g
sy e
\ - _ HH=v# - =12 v
nput Offset Current oo |3 3b 5 | 3% 9 1% 0A Y N T s ,
9, ISSNSSSSERERANAS T
\ N _ _ ~78 -5 -25 0 25 80 75 100 125 150
nput Bias Current I 3a 3 70 | 350 100 | 180 | nA AMBIENT TEMPERATURE (Ta) —°C
s2c5-17323
Input Offset Voltage Sensitivity: Fig. 3b - Typical input offset current vs. ambient tem-
Pasitive VgVt | 2a - - 03 |05 - 0.2 0.5 |mv/V perature.
Negative NVIpiV— | 2 - - 03 | 05) - 0.2 0.5 |mV/V
Device Dissipation Pr 28 - 60 | 120 | 180 80 170 | 300 | mW N Sasssssssgsumasae:
T
1
- i i 1
°P°\;‘n},';;g Differentia AoL | - f=1kHz 4 Jealo | -Jer| 93 | - | «
!
Common-Mode Rejection Ratio CMRR - 5 84 100 - |93 105 - | d8 = .
e
=
i
- : 13
Comymon Mode Input-Valtage VieR | - ~ |-15]+6-9 |+35(-97 | 6-11 | 47| v H
Maximum Output-Voltage Swing | Vg(P-P) A= 50 L M Ml T : !
aximum Output-Vottage Swind . - = -
put-Voltage Swing | Vo RL-3000 HEE R 5 ;
1kHz E Liusy
{nput Impedance 21 - - (025 15 - 1086 1 - | M2 - Vhoo & v
HTIY v,
- - — . — - T2 v
Output Current Ip - Re = 5002 6 B M mA o T} ; ; ”H e
Ry = 3000 - e — |76 8 o i 75 %0 -25 25 56 75 100 125 180
- I _ — AMBIENT TEMPERATURE (T4 —°C
Fori g 0w |- [mesmelT e - W
L = 300 - - - j20 5 - Fig. 3¢ - Typical input bias current vs, ambient temperature,
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CA3033, CA3047 Types

(! FOSITWE OC SUPPLY vOLTS (v T TR
ELE.CTRICAL CHARACTERISTICS . . T NEGATIVE DC SUPPLY VOLTS v [ITTT H
Typical Values intended Only for Design Guidance 5 | FREQUENCY (i b T
v i
Input Offset Voltage Drift A £ T T T TITLY
P e 1o 1258 C VIp/aT | 2 » |- 66 - |- 86 - | H ! Su3ssaaaantes:
T aSanesesERAL
] 1 asdaanasana:
input Offset Current Drift 3 YhISY, v aLisy
_EED 0 _ 1 _ - 1 — 1aAf yunansspanne:
§50C to 250C InglaT | 3 3 of 4 V42V, vami2y
1 1T T T
z 1T 1 T
250C 10 1250C - qg08, - |- 088 - § : :
' ' 2 ] T i
60-dB Amplifier Bandwidth BW 8a Cy. Cy= 0.001 uF 8b,c - 230 - | - 350 — | kHz § maasaas ! aSsszasaa: _
PRI, S 3 Hr 1 M Tt
HHHH aaesasssasasssaa:
Slew Rate SR |9 (amplifiercicuitonty - |- 21 ;- |- . 3 - |Vis § R
15 -850 -28 25 36 73 100 123
AMBIENT TEMPERATURE (Ta)—*C
s2cs-1s07M
Fig. 4- Typical open-loop differential voltage gain vs.
ambient temperature.
T T
POSITIVE DC SUPPLY VOLTS (v*) EI AMBIENT TEMPERATURE(Tq)=23°C I -
2 NEGATIVE DC SUPPLY VOLTS (v-) L. {FREQUENCY(t)=1kHz AMBIENT TEMPERATURE (T4 )»29°C a
| FREQUENCY {f)kMz E § 7 % FREQUENCY (#) « 1kHz T
& T z T T T +
I3 e 2 T 1
3 T b= » H
S s I
o I z $
£ ¥
< v ® -
: 5 3 :
v 13 ;
= 5 9 Vi)
S en 3 TIal o
I 3 iniln . AN 1
& 2 S8y,
x 13
a =5 ' x /4
g"’ # T “V;v,‘uv & Eif,y\.'nn
+ I T ~/2
z ? " v .,2‘/.72.-.11 Tt g v
3@ % e 2 v
3 b H T HTHH
° o S oft I T AT
75 - = il Rl 0. 03 ] 6 CX3 3 09 o 0 ‘} { 1
- B %0 T K0 @& LOAD RESISTANCE {R(}—kR s 64 65 08 67 08 03 10
AMDIENT TEMPERATURE (TAl— °C -y . 92817324 LOAD RESISTANCE (R} —kQ saca- i3z
Fig. 5 - Typical common mode rejection ratio vs. ambient Fig. 6- Typical peak-to-pesk output current vs. load re-

tamperature.

RESISTANCE VALUES
ARE IN OHMS

Fig. 8a - Typical 6008
amplifier.

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° is recom-

92¢s-15201R2

sistance.

Fig. 7 - Typical pawer output vs. load resistance.

10
FREQUENCY (1) — Mz

Fig. 8b - Typical phase compensation characteristics for
CA3033, CA3047 (V¥=+12V,V—=-12V)

shown on the chart, connected between terminals

collectors is less than 1 volt,

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 foop gain

returned to ground. In some systems with large

PP unity, the
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to 1.0 uF} are bulky and costly. A capacitor one-half the value

8and 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, fower-voltage disc
capacitors which are smaller and cost less. For linear operation,
the maximum expected difference voltage between the two

Figure 8a shows the phasé compensating capacitors {Cy, CY)

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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CA3033, CA3047 Types

POSITIVE DC SUPPLY VOLTS (VH1sIS v
NEGATIVE OC SUPPLY VOLTS (V™) -ISV
AMBIENT TEMPERATURE {Tp)}*25°C
mi: c Cy.Cy #0.00IuF 3°
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Fig. 8¢ - Typical phase compensation characteristics for
CA3033A, CA3O47A (VH =15V, V—=—15V).
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RESISTANCE VALUES
ARE IN DHMS

Fig. 9- Amplifier with single voltage supply and

92CS~17393
d pulse resp wavel and distortion curves.
age from shorts, it is ded that a §1-chm

OPERATING CONSIDERATIONS

The CA3033, CA3033A, CA3047, and CA3047A opera-
tional amplifiers have very high peak-pulse current capa-
bil'ty. The open-loop output impedance is typically less
than 30 obms at 10 kHz and the peak short-circuit output
current may exceed 100 milliamperes. To prevent possible
damage to the chip because of excessive dissipation it is
important that the output stage is not subjected to sustain-
ed high peak currents. To minimize the possibility of dam-

resistor be ptaced 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.

*R|_ 25008 AT v*. 24V
RL * 3000 AT V¥« 30V

92L8-3893
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