RAYTHEON/ SEMICONDUCTOR

RC4136
General
Performance
Quad 741
Operational
Amplifier

Features

Unity gain bandwidth — 3 MHz

Short circuit protection

No frequency compensation required

No latch-up

Large common mode and differential volt-
age ranges

Low power consumption

Parameter tracking over temperature range
Gain and phase match between amplifiers

Description

The 4136 is made up of four 741 type inde-
pendent high gain operational amplifiers inter-
nally compensated and constructed on a single
silicon chip using the planar epitaxial process.

s
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This amplifier meets or exceeds all specifica-
tions for 741 type amplifiers. Excellent channel
separation allows the use of the 4136 quad
amplifier in all 741 operational amplifier appli-
cations providing the highest possible packag-
ing density.

The specially designed low noise input transis-
tors allow the 4136 to be used in low noise
signal processing applications such as audio
preamplifiers and signal conditioners.

Ordering Information

Operating
Part Number Package Temperature
Range
RC4136N N 0°C to +70°C
RC4136M M 0°C to +70°C
RV4136N N -25° C to +85°C
RV4136D D -25° C to +85°C
RM4136D D -55°C to +125°C
RM4136D/8838* D -55°C to +125°C
Notes:

*/883B suffix denotes Mil-Std-883, Leve! B processing
N = 14-lead plastic DIP

D = 14-lead ceramic DIP

M = 14-lead plastic SOIC

Contact a Raytheon sales office or representative for
ordering information on special packageAtemperature
range combinations.
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Section 4 RC4136
RAYTHEON/ SEMICONDUCTOR 7= 79-05-%b
Connection Information Thermal Characteristics
14-Lead | 14-Lead | 14-Lead
14-Lead Smail | Plastlc | Ceramlc
Dual In-Line Package Outline DIP DIP
(Top View) Max. Junction Temp.| 125°C | 125°C | 175°C
Pin Function N
- E 1 -Input (A) Max. P, T, <50°C | 300mW | 468 mW | 1042 mW
2 +input (A) Therm. Res 6, —_ —_ 50°C/W
3 Output (A) o o o
A 8], output (8) Therm. Res. 6, 200°C/W | 160°C/W | 120°C/W
5 +nput (B) For T, >50°C Derate | 5.0 mW | 6.256 mW | 8.33 mW/
E 1—_2_1 6 -Input (B) at per ‘G per‘C per‘C
7 -Vg
E _1__1] 8 -Input (C)
9 +Input (C)
Gh /N 0] 1o Quiput(C) Mask Pattern
]
|'_6—_ c __ﬂ 12 Output (D)
] 13 +input (D)
LT_ s] 14 ~input (D)
65-00537A

Absolute Maximum Ratings

Supply Voltage

BMA136 ....cceiresnensncamcsanrenesseansssasesses 22V

RC4136, RV4136 ....ccccenerceirencssecanssnans +18V
Input VOtage™ ....covenenmmecsmsnnsannacnasanneaencns 130V
Differential Input Voltage ..........c.cveevcivncnna 3ov
Output Short Circuit Duration* .......... Indefinite
Storage Temperature

[2F:13 o[- [ ROOR -65°C to +150°C
Operating Temperature Range

RM4136 .ccerriercrcrnssnesiannns -55°C to +125°C

RV4136 ..ccoccrrneesennnisenannees -25°C to +85°C

[ST07: 5 11 SR 0°C to +70°C
Lead Soldering Temperature

(DIP, 80 SBC) wevuevrarsinssasssnsssnsesnanass +300°C

(SO-14, 10 SBC) cevvreeeercrmmsssssnssassnases +260°C

*For supply voltages less than +15V, the absolute maxi-
mum input voltage is equal to the supply voltage.
**Short circuit may be to ground, typically 45 mA.

Die Size: 99 x 64 mils

Min. Pad Dimenslions: 4 x 4 mils
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Electrical Characteristics (v, =+15V and T, = +25°C, unless otherwise noted)
AM4136 RC/RV4136 .
Parameters Test Conditions Min{ Typ | Max | Min | Typ | Max | Unils
Input Offset Voltage Rg < 10k 0.5 5.0 05 | 60| mv
Input Offset Gurrent 50 | 200 50 | 200 | nA
Input Bias Current 40 500 40 500 | nA
Input Resistance 03| 50 03| 50 MQ
Large Signal Voltage Gain R =2k, Vour =10V | 50 300 20 300 V/imV
. RL = 10kn 2| +14 H2 | +14
Output Voltage Swing v
RL=2k0 +10§ +13 +10 | +13

Input Voltage Range +12 | 14 +12 | +14 v
Common Mode Rejection Ratio Rs < 10k : 70 | 100 70 100 dB
Power Supply Rejection Ratio Rs < 10k 76 | 100 76 | 100 dB
Power Consumption R =, All Qutputs 210 | 340 210 | 340 | mW
Transient Response

Rise Time Vin = 20mV, By = 2kQ 0.13 0.13 uS

Overshoot CL < 100pF 5.0 5.0 %
Unity Gain Bandwidth 30 3.0 MHz
Slew Rate RL=2kQ 15 1.0 V/uS
Channel Separation f = 1.0kHz, Rs = 1k 90 90 dB

The following speclfications apply for-55°C < T, < +125°C for RM4136; 0°C < T, < +70°C for RC4136; -25°C<
T, < +85°C for RV4136, V; = £15V

Input Offset Voltage Rs < 10kQ 6.0 75 | mV
Input Offset Current

RM/RC4136 500 300

RV4136 0 | ™
Input Bias Current

RM/RC4136 1500 800

RV4136 1500 nA
Large Signal Voltage Gain Ruz2kq, Voyr =10V | 25 15 V/imV
Output Voitage Swing RL=2kn +10 | - +10 v
Power Consumption 240 | 400 240 | 400 | mW

Raytheon _ 4-165
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Electrical Characteristics Comparison (v, =+15V and T, +25°C unless otherwise

e S AT

noted)
Parameter AC4136 (Typ) RC741 {Typ) LM324 {Typ) Units
Input Offset Voltage 05 20 20 mv
Input Offset Current 50 10 50 nA
Input Bias Current 40 80 55 nA
Input Resistance 5.0 20 Mo
Large Signal Voltage Gain (R = 2kQ) 300 200 100 v/mV
Output Voltage Swing (RL = 2k0) 13V 13V Vs j\}-sz‘” v
Input Voltage Range +14V +13V I+\{g :\}:VI v
Common Mode Rejection Ratio 100 90 85 dB
Power Supply Rejection Ratio 100 90 100 - dB
Transient Response C
Rise Time 0.13 0.3 uS
Overshoot 5.0 50 %
Unity Gain Bandwidth 3.0 0.8 08 MHz
Slew Rate 1.0 0.5 05 V/uS
input Noise Voltage Density (f = 1kHz) 10 25 nV/VHz
Short Circuit Current +45 +25 mA
4-166
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Typical Performance Characteristics

Input Blas Current as a Function

flers

input Offset Current as a Function

of Amblent Temperature of Ambient Temperature
100 25
T 1 [
_w Vg = +15V = 20 |—Vs =215V
= =3
E o E 15
3 =
g o £ v
.:55 E T —
£ 9 < £ 5 T s
: L ; f
0 +10 420 30 40 +50 460 +70 0 +0  +20 430 440 50 +60 +70
Temperature [°C) Temperature [°C}
Common Mode Range as a Typical Output Voltage as a
Function of Supply Voltage Function of Supply Voltage
15 15 T
I <425
2 ol Ta=4250 /%7//4 o A= %7/ %
2 // -// /; £ 5 7/%7///?/7/
W7/ 7% //// 7 Ay////A/ A;// 7%,
= b
P w0 00000 1 o )
s O T Y s Y
E o 5 0 |—RL=2k0 foldda s
s D Y427, g | L /3
-15 , s -5 /|8
4 ] 8 10 2 14 16 18 4 6 8 1 12 14 1B 18
Supply Valtage (V) Supply Voltage (xV)
Open Loop Galnas a Power Consumption as a
Function of Temperature Function of Amblent Temperature
800K | l
| Vs=+15V 240 i
= Vg = +15V
60K z 220
= E —
S = T —l
gwox g 200 =
s R =20 3
200K . g 180
i 160 i
0 410 420 430 +40 450 460  +70 0 +0 420 +30 +0 450 60 +70
Temperature (°C) Tamperature {°C}
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Typical Performance Characteristics (Continued) 3 ’
Open Loop Voltage Gainas a Output Voltage Swing as a -
Function of Frequency Function of Frequency ’
120 40
— % -
100 ~ g Vg=15v {
AR g Ta= +25°C
= ¥ AN z B RL=2kr ]
) ™ R
5 ~N £ 2
@ 40 \ :
= ~N % 16 \N
5 5 \\ T 12
NS F 5
0 N ] 4 \ S §
-20 8 [THH 2
1 10 100 1K 10K 100K 1M 10M 100 1K 10K 100K ™
Frequency [Hz) Frequency {Hz)
Input Nolse Voitage as a Input Noise Current as a
Function of Frequency Function of Frequency
1000 T b L
H{Vs = 15V 3 X i Ffvg = 167 1
[ TA = ¥25°C i X i H Ta = +25°CH]
. [1Rs = 100K T g i TRs =500 T
f 100 N 60dB== z 10 EEEEﬂJ LAy = 6008
2 =2 s ‘
z 1 g0 ) =
= 2
g 8
1 2 0.1 2
1K 10K 100K 1 10 100 1K 10K 100K
Frequency {Hz) Frequency (Hz)
Output Voltage Swing as a Qulescent Current as a
Function of Load Resistance Function of Supply Voltage
g | Vs=xiaV T T 10
= Ta=+25°C =
s 7 _ 8l—Ta=+25°C
z 2 g
s 20 = e
E / £ 6
g E
g0 / i
£ WM H
i / 5 S 2
g // : g
8 8 0 2
0.1 10 10 0 3 6 9 12 15 18
Load Resistanca (ki) Supply Voltage {+V)
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Typical Performance Characteristics (Continued)

Operational Amplifiers

Voltage Follower Large Signal Translent Response
Pulse Response 2
10 Vg - 15V 24
g=%
8 Ta=+25°C ]
6 20
s 4 shlen by 4 = 16 ~—"
= o1 N\ i 4 Vs = 15V
S 5 ° A g
£ i/ 3 TA=+25°C
2 0 7/ AN g , / R =2ka _ |
g 2 t / C( = 100pF
ZE 4 / i N 4
. y L ) W . 10% Rise Time H
§ ° ] 3
8 13 N
-0b— m % % i 0 025 05 075 10 125
Time {8) Time {S)
Channel Separation Distortion vs. Frequency
140
”l T ETTHIT LY
! Vo =10V
2 il = 06 Vo= 20V
§ 0 E 05 ' RIAA Compensation
H = ‘
g 80 g 04 \
3 2
3 60 S 03
s E
g ARt 1-” £ o2 {
= s =%15 < % N 4
20T = +25°C g = u LA é
ol L LHLIII H &
10 100 1K 10K 100K 100 1K 10k 100K
Frequency (Hz) Frequency (Hz)
Total Harmonic Distortion vs. Output Voitage
= 06 I[
= Vg = +15V
§ 05p -k
] Ay = 40dB
2 0-4—;‘ = 1kHz [
2 s = 1k
E 03
= 02
2 01 ]
8
0 B
1 2 3 4 5 6 7 8 9 10
Vo Output Voltage (Vamsl
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RAYTHEON/ SEMICONDUCTOR 7=79-05-40

4136 Versus 741 The simplified input circuit of the 4136 exhibits
much lower noise than that of the 324 and
Although the 324 is an excellent device for exhibits no crossover distortion as compared

aiaze sia TRl S0 o=

single-supply applications where ground sensing with the 324 (see illustration). The 324 shows 4
is important, it is a poor substitute for four serious crossover distortion and pulse delay in ;
741s in split supply circuits. attempting to handle a large signal input pulse.

Comparative Crossover Distortion

4136 3

1= 10kHz —» EndlisERas

Output Voltage Swing as a Open Loop Voltage Gain
Function of Frequency as a Function of Frequency
" [T 120
s » Vg = +15V 100 _y
g TA;+2(51C NN | -4136
s 2 L= 2k . 8 AN
3 u \ | g N
E 5 \ |\ [[La136 = 60 .
s A 1l741 = Q\
2 16}— \\ g 40 AN
£ TN L34 £ . \ W
= 12 h /)a \ =2 NN
3 8 < \ NG b
: N| i 0 N8
[ LTINS Nl
8 -2 8
100 1K 10K 100K M 110 100 1K 10K 100K 1M 10M
Fraquency (Hz) Frequency {Hz)
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Qutput Voltage

+8
+6

+2

Voltage Follower Large Signal
Puilse Response

Input Common Mode Voltage Range as a

Function of Supply Voltage

41J6<J /

A
\
\

@ SN O

20

40
Time {8}

Cost Per Op Amp

T T 16 l
Vg = +10V s 1 | |
=20 < 0°C=TA<+10°C
g 1”2
S 10 R~
@ o
324 E /’:>< ~741
>
A\ = 27
< E &
8 0 2
60 80 5 10 15 20
Supply Veitage {+Vsl
Unit Cost Compatisons
3
-
27 S8
N ATTLL{Singte 7411 7T
18| TSN M 1]
D, N T Dual 741 (4558) |
T DN
e TiQuad 741 (4136)]
9 s
3
0 i
1 10 100 1000
Unit Valume {x 1000)
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RC4136

Typical Applications
Stereo Tone Control
ViNA ViNB

5K 50K 22uF o T S=20uF 50K sk Vs=EIW

5K

voeanF'[1

== 0.068,F

AANA
\4

T 0.0684F

Vo8B

' 4136 ' % 4136
e > n
+ Q167K > 1.67K
< >

10K

[ ?5
] >

a—AAA,
e
=3
=

65-00514A

400 Hz Lowpass Butterworth Active Fiiter

620

*} A A -0 Qutput
0.33uF ==

AAA.
\ 4

:132K
>

65-00515A
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Typical Applications (Continued)
RIAA Preamplifier

VinA VinB

100K

Vg = 15V
Vo8
750pF
100K
65-00518A

Low Frequency Sine Wave Generator With Quadrature Output

0.02uF
* Sine

Il .
LI ° Output

0.01uF
It

I —

10M
2M —AAA—
o Cosine
0.01xF UUIDU!

AN

2M
fo=1Hz 6.3v
63V

AAA
50K
65-00517A

Triangular-Wave Generator

Iniegrator
C1
Threshold 0.1uF
Detector {1

—o Vour

- e e

85-00518A

4-173



Section 4 116 0 [J 7597360 0006017 2 l
RAYTHEON/ SEMICONDUCTCR J=7905~4/0
Typical Applications (Continued)

RC4136

Lamp Driver Power Amplifier
+Vs
910K T s
AW
Vo
- 65-00520A
85-00523A
Voltage Follower Comparator With Hysteresis
Vin
[ ————— Vo
Vo 10K 1 4136 —o
-y }
"1;‘_ +VRer
10M
AN
B85-00519A 65-00522A

DC Coupled 1 kHz Lowpass Active Filter

Squarewave Osclliator

65-00521A

4-174
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Typical Applications (Continued)

1 kHz Bandpass Active Filter

vy 390K 0-015" 120K

Vo
-
2 390K
0.01,F o+s +Vs
30K
620 Y 4136
v g
> 104F 100K 0K -
2620 T
= - +Vs

+Vs

ViN

Y 4136

+Vs

Voltage Controlled Oscillator (VCO)

0.054F
100K

wg W \ 51K
o] 51K % 4136

ANA—
N
51K V+I210K

100K

e

AA

A A A amm

a>z
=

=mn

o—l 10K' ‘<L

65-00526A

AC Coupled Inverting Amplifier

g4

100K s 4136 —o Vo
oA~ % J_

§5-00525A

— A~

10K

e

*Wide Control Voltage Range: OV < V¢ <2 (Vs - 15v)

Raytheon

o 111
Qutput 1
— /\/\/
Output 2
65-00528A

4-175

e

nt dlaabi T




4-176

Section 4

RAYTHEON/ SEMICONDUCTORJ=79-05"~%0

Ve
11E D l 2597360 000LOLY & I

RC4136

Typical Applications (Continued)

o T
+ +
Input o—H

47uF

Capacltor C1 (xF)

Full-Wave Rectifler and Averaging Filter

20K

20K 25K DC
1% 1% Qutput
‘M—?ﬁd«——o
Cal
20K
1%
4.7uF
5.1K
65-00531A

Notch Filter Using the 4136 as a Gyrator

R2
30K
A'A'AT
R1
30K
Input A Qutput
O—E Y 4136 —0
VWV + Trim R, such that

65-00529A

Notch Frequency as a Function of C1

LY ==z:i==a=moaiies
741
N
N~
1K =
-
100 ~
<
2 ¥ §
8
10 8
0.0001 0.001 0.01 0.1 1.0
Center Fraquency (Hz)

Raytheon
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Typical Applications (Continued)

Multiple Aperture Window Discriminator

Vin O +
1 4138 —o Vi > V4
Vg
o
s 4138 —o Va<Vin<Vq
V3 0
QZH
"
% 4136 —o Va<Viy<Va
V2
3
+
Y. 4136 Vin<Vi
Vi l_- 65-00532A

Differential Input Instrumentation Amplifier
With High Common Mode Rejectlon

R2* R6t
10K 100K
1¢ 0.1% 0.1%

—o Output

A1 =R4
R2 = RS
R6 = R7
+* Matching Determines CMRR

AA

Inputs

+0

- 65-0053A

4177
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Typical Applications (Continued)

Analog Multipller/Divider

o +15V
210K $10K
4’ :,
10K
AN
Vig1 10K
R E1 82
Vo= ELE
v 4136 o E3
+
10K
a3
Vin2 10K 10K g3
O—AAA— g K K @ L AAM—O
D2 03 .
10K INd57 Tmm 10K
*Matched Transistors
65-00534A

4178 Raytheon
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Typical Applications (Continued)

Spot Nolse Measurement Test Circult

49.9K 3am  DCHav

VWv A Qut

499 100K
—— AAA—4 -
499 | 100K out
< +
L
= c cat 60d§ Wid'eband 3
ompensate mplifier
as Required b Bk ::
—1 F—o=ro-
|
1
[}
1
|
|
]
|
I
|
3.16K 316K 1H 10 4 |
A X 3 > ra
—M—O":O——‘- 499K 3; — 0o~
Spot 10K i 10 : P
Ngise —Wy—o : ’—+“—°_ : 499 <;L
ut -
316K 1 0.1 1 J
(?— Y1 4136 ) 44136 —
{ . —AAA—-O : ¥ »—-“——O : -
= 1 100K 1 0.01 |
mV = 1nV/VHz - AL oy TkhHz |
AMS ! | Selectable Frequency
Stepped 1008 ! L | Constant Q Filter
Attenuator |______________'_' ______ a1

65-00535A

Raytheon 4-179
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Schematic Diagram

+Vs o—

o)

Q13
= a1 2 .
(1.6.8,14)

Inputs ot

(259.13)

RC4136

R
87K
a1
05 %4

M
|
I

150F
<)

04 a1
S A3 R4
5K 9 381F-[- 5K 50K

Ty

=

Output

2; 5‘251V

© 341012

65-00495A
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