RM747

RM747

General Purpose Dual Operational Amplifier

Features

Description

The RM747 integrated circuit is a high gain,
operational amplifier internally compensated and
constructed on a single sllicon chip using an
advanced epitaxial process.

The RM747, operates over a
temperature range from -55°C to +125°C.

Combining the features of the 741 with the close
parameter matching and tracking of a dual device on
a monolithic chip results in unique performance
characteristics. Excellent channel separation allows
the use of the dual device in all single 741 operational
amplifier applications providing high packaging
density. It is especially well suited for appiications in
differential-in, differential-out as well as in
potentiometric amplifiers and where gain and phase
malched channels are mandatory.
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Short circuit protection

No frequency compensation required

No latch-up

Large common mode and differential
voltage ranges

Low power consumption

Parameter tracking over temperature range
Gain and phase match between

amplifiers

For More Information, call 1-800-722-7074. Raytheon Semiconductor
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RM747

Connection Information

Ordering Information

10-Lead TO-100 Metal Can
(Top View) Pin Function
NC 1 Output A
2 Vs A
3 -Input A
4 +lnput A
5 Vg
6  +nputB
7 -Input B
8 +V,8B
9  OutputB
10 NC
14-Lead Dual In-Line Package
(Top View)
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65-0873
Pin  Function
1 -Input A
2 +Input A
3 Vg Trim A
4 -V,
5 Vo M B
6 +input B
7 -Input B
8 Vo Tim B
9 +VB
10 Output B
11 NC
12 Output A
13 +VA
14 Vs Tim A
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Operating
Part Number Package Temperature
Range
RM747D D 55°C to +125°C
RM747D/883B D -55°C to +125°C
RM747T T -55°C to +125°C
RM747T/883B T -55°C to +125°C
Notes:

883B suffix denotes Mil-Std-883, Level B processing
D = 14-lead coramic DIP

T = 10-lead metal can TO-100
Absolute Maximum Ratings
Supply Voltage

BM747 ceeevenrcrnnsscsmesnsssenssasssssnsasasss 122V
Differential Input Voltage ........cceeeceneriinsennae 3o0v
Input Voltage! 15V
Output Short-Circuit Duration............... Indefinite
Storage Temperature

2T o L -65°C to +150°C
Operating Temperature Range

RM747 .coocenircnrinisnnnens -55°C to +125°C
Lead Soldering Temperature

(0 =1-Te) PO +300°C
Notes:

1. For supply voltages less than +15V, the absolute
maximum input voltage is equal to the supply voltage.

For More Information, call 1-800-722-7074.



RM747

Thermal Characteristics

14-Lead Ceramic DIP

10-Lead TO-100 Metal Can

Max. Junction Temp. +175°C +175°C
Max. Pp Tp <50°C 1042 mW 658 mwW
Therm. Res 6,c 60°C/W 50°C/W
Therm. Res. 65 120°C/W 190°C/W
For Tp >50°C Derate at 8.33 mW/°C 5.26 mW/°C
Electrical Characteristics
(Vg =15V and Ty, = +25°C unless otherwise noted)
Parameters Test Conditions Min Typ Max Units
Input Offset Voltage Rg=10kQ 1.0 5.0 mvV
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance (Diff. Mode) 0.3 2.0 MQ
Large Signal Voltage Gain R 22KkQ, Voyr =110V 50 200 vimv
Output Voltage Swing R 210kQ +12 +14
R 22kQ +10 +13
Input Voltage Range +12 +13 Vv
Common Mode Rejection Ratio | Rg < 10 kQ 70 90 dB
Power Supply Rejection Ratio Rg<10kQ 76 90 dB
Power Consumption 100 170 mw
Transient Response N
Rise Time Viy=20mV, R =2kQ 0.3 uS g
Overshoot Cp <100 pF 5.0 % ~
Slew Rate R L 22kQ 0.5 VS
Channel Separation F=1KkHz 98 dB

For More Information, call 1-800-722-7074.
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Electrical Characteristics
(Vg =% 15V, -55°C £ Tp < +125°C)

Parameters Test Conditlons Min Typ Max Units
Input Ofiset Voltage Rg<10kQ 6.0 mv
Input Offset Current Tp = +125°C, 200 nA
TA = +70°C
Tp =-55°C 500 nA
Tp=0°C
Input Bias Current Ta =+125°C, 500 nA
Tp=+70°C
Tp =-55°C, 1500 nA
Tp=0°C
Large Signal Voltage Gain Rp 22kQ, 25 vimVv
Voyrt =+10V
Output Voltage Swing R 210K +12 Vv
Ry 22kQ 110 v
Common Mode Rejection Ratio |Rg < 10 k2 70 dB
Power Supply Rejection Ratio [Rg < 10kQ 76 150 dB
Power Consumption Tp = +125°C 150 mw
Tp =-55°C 200 mw
Input Voltage Range +12 A

Typical Performance Characteristics

Frequency Characteristics vs. Supply Voltage Input Offset Voltage Trim Circuit
1.4 |
Ta=+25°C
o 12 !
;: ] _-Transient Response
2 1.0 |- Slew Rate - k
‘é y | P—————
€ s " Closed Loop Bandwidth
§ 65-0898
0.6
5 110 15 120 Note: Pin numbers shown are for
+Vg/-Vg (V) 14-lead packages

3-664 Raytheon Semiconductor For Mora Information, call 1-800-722-7074.



RM747

Typical Performance Characteristics (Continued)

Open Loop Gain vs. Supply Voltage Output Voltage Swing vs. Supply Voltage
1s 40 T
36 o
110 -55°C < Th< £125°C
Jo5 | Ta=+25% LT 32[—R 22k ~
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00 12 $4 16 18 110 £12+14 116 +18420 o1:5 10 +15 +20
+Vg/-Vg (V) +Vg/-Vg (V)
Common Mode Input Range vs. Supply Power Consumption vs. Supply Voltage
Voltage
16 T | I 100
14— 55°C < Ta ¢ +125°C , l
12 80 — Ta=+25°%C L/
10 60 /
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Input Bias Current vs. Temperature Input Resistance vs. Temperature
500 T I ————="
[ 1 T T .
400 Vs = 115V — Vg = 215V
-~ 300 —_
<
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100 N
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-60 20 420 +60  +100  +140 -60 -20 +20 +60  +100  +140
Ta(°C) TA(°C)

For More Information, call 1-800-722-7074. Raytheon Semiconductor 3-665
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Typical Performance Characteristics (Continued)

Input Offset Current vs. Supply Voltage

® T
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+v8l'v8 (V) TA (oc)
Power Consumption vs. Temperature Qutput Voltage Swing vs. Load Resistance
28 LR 111
70 ! I 261 vg. 215V T
Vg = 15V 24 | _ Ta=+25°C a
60— 2
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E 50 T 18 /
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40 > 14 /
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-60 -20 +20 +60 +100  +140 0.1 1.0 10
TA(°C
A ( ) RL (kﬂ)
Absolute Maximum Power Dissipation
Short Circuit Current vs. Temperature vs. Temperature
35 600
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30 = 500
N 4
- 400 AN
g 25 P~ s N
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= < 300 "N
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[~ 200 g
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% 100 §
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60 20 420 460 4100 4140 425 445 465 485 4105 4125
Ta(°C) T (°C)
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Typical Performance Characteristics (Continued)

Input Noise Voltage Density vs. Frequency Input Noise Current Density vs. Frequency
T 1T LA
Vg = 215V s ™
100 Ta=+25% [T]] 10 N ™ Ta=+25°C 71
\"~~.. o) NN
E o S0 E N
10 g B
- = I
© [»d
1 § 0.1 3

10 100 1K 10K 100K 10 100 1K 10K 100K
F (Hz) F (H2)

Broadband Noise Referred to Input vs. Source

Resistance Open Loop Gain, Phase vs. Frequency
100 = r 120 — 0
-~ = Vg = 15V Vg = 215V —|
2 [~ Ta=+25°C 100 ‘\ Ty =425
2 10 10-100 kHz Let=TT] 80 N -45
.3 =TT —~ \AVOL —-
9 wet o 60
z 10~1I0 kIH; — T N \
2 10-1 kHz | g 40 90 5
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£ 1 <
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E § 0 -135 .
0.1 2 20 §
100 1K 10K 100K 1 10 100 1K 10K 100K 1M 10M ©
Rs(Q) F (Hz)
Frequency Characteristics vs. Temperature Output Voltage Swing vs. Frequency
1.4
40 T T 17T
Vg = +15V — 36 Vg = £15V
! 32 Ta=+25°C Hl
o 12 Transient Response = R, =100 KQ
3 ~L (W ] s 28 L
> 10 ] L= [ Slew Rate 2 2 U\
.E : ?<7\ & 20
5 = 3 16
* o8 Z Closed Loo Bandw\ > 2 N
p idif g 8 Il -
N
0.6 § 3 L] 3
60  -20 +20T =c+60 +100  +140 ) 00 K oK 100K M
A0 F (Hz)
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Typical Performance Characteristics (Continued)

Input Resistance, Capacitance vs. Frequency Output Resistance vs. Frequency
10M =i 100 600 T T T
Vg = #15V
500 [—- 1, . s25°c T
-~ M 10 o 400
g; ii iﬁ Y ] 300
o c & 5 !
100K e 1 200 ’
1
100 g
0.1 0
wKwo 1K 10K 100K M % 100 1K 10K 100K 1]
F(H2) F (H2)
CMRR vs. Frequency Transient Response Output Voltage vs. Time
100 I | 28
90 ]
Vg = +15V 24
80 AN Ta=+25°C ——
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_ 70 N 20 A e
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F (H2) Time ( 1S)
Follower Large Signal Pulse Response
Transient Response Test Circuit Ouprt?t Vol?age vs. Time P
10 L
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(o Ry Input |
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— — -6 ~
- - '8 §
. -10
Note: Pin numbers shown are
0 10 20 30 40 50 60 70 80 90
for 14-lead packages 65-0896

Time ( 1S)
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Typical Applications co  She cs
820 pF 0“3’"' 820 pF
1% 1%
il Al
rli 7l
D1 o2 |
R DK
190K
AAA - 9
vy °
o [2797 ! _o Cotine
+B / Output
R4 Inm
190K -15V < 190K
< 1%
ct
1 >~ 820 pF
f= (RI1C1 = R2C2) I 1%
2PYC2R2C3R3 =
65-0901
Quadrature Oscillator
+15V
Current Source Amplifier
R13
1.5K R14
R2 1N963B 25.8K
20K ' 1%
1% R11 e <>|‘“2 M
AMNV 12K <12K* +15V
Ri1 %Y = Tin
20K =
v 1% Multiplier
" o—Wy 2N2920
( or 726
»RS v,
INB
>5K
> 19 Oﬁ‘
-y -
R3 &
20K 'ﬁ;':
1%
* Matched to 0.1% R10 R9 R8 R7
150K 20 =20 150K
Vour =100 (Vina) ( Vina) =
.15V Zero Adjust +16V

Note: Pin numbers shown are for 14-lead packages

Analog Multiplier

For More Information, call 1-800-722-7074, Raytheon Semiconductor 3-669
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Typical Applications (Continued)

R D1
R2
100K
RS
R D2 AN

R1
Compressor 1K +15V
1 Compressor | R4
Input  O—AAN— Output - 4125 BE .
""" = \AA 2 -
Expander 1278710 Expander
Input D4 | 6 B © “output
F R6
1K -1V
=  Compressor
=— Expander

Maximum compressor expansion ratio = R1/R (10 ka> R 2 0)
Note; Diodes D1 through D4 are matched FD6666 or equivalent 6

Compressor/Expander Amplifiers

R4
JZK
D1 ' R6
6.2V
D}. 10K
+Vg R5
10K Negative
A8 Posit Regulated
12 ositive
S Ra |12 T47 O Rogulated ¢ —o0 °”'P\‘I"
180K + / Output -12
v +12V lLg5mA
-Vs R7 Source or Sink
Vs 5K
R2
R1 11K L
10K -
Positive Output = V,, x B1+R2
P o R2 65-0904
Negative Output = - Positive Output x —g—g

Note: Pin numbers shown are for 14-lead packages.

Tracking Positive and Negative Voltage
References

3-670 Raytheon Semiconductor For More Information, call 1-800-722-7074.
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Typical Applications (Continued)

R2
30K
- AMA Notch Frequency vs. Capacitor C1
S L 10K
Yy 12
Vi O—¢ 2 1/2:47 O Vour o
WA + =
K
- T R3 such that g !
= -
I Ri_R3 3 f Sa
ci== - R2 R4 !
1274710 E 100
s].B E
+ g : . z
R4 S i i
M oS sk 2
75K 1uF 10
-L_vw_ — 0.0001  0.001 0.01 0.1 1.0
L Ci(1F)
Notch Filter Using the 747 as a Gyrator
R2
""‘V
AHAIA 1 -
rvvv 12
1 L 2 [12747 —0 Vour
12 Vin O——MWA—+
Ve O—2 OVour R1 R2
N AT+ R2
Galn | Rt R2 B.W. Rw
Ry =400 MQ 10 | 1kn | 9ka |100kHz | 400 MO
gw ="P"; 100|100 k2| 9.9k | 10kHz | 280 MQ
ouTS kQ2]99. 1 80M
BW = 1 MHz 1000 [100 99.9ka kHz Q
65-0907
Unity Gain Voltage Follower Non-Inverting Amplifier
R1 Re
R2 VINA O— WY My
AAA
VVY R2
A1 Vive O—MWA—1
1
Vin O—MMN - 12 A3
112 747 —O Vour Vine O—AM— =
+ —0 Vour @
R1R2 £
= Rt +R2

RelIR1 ||R2]IR3

Galn R1 R2 B.W, Rin
1_[1oka] 10k | 1MHz | 10kQ = a .
10 [ 1ka ] 10kaf100kHz| 1ko Vour = Vaua (%)‘VINB(EF)‘VM (55
100 | 1k [ 100kQ] 10kHz | 1k
1000 | 100kQ| 100kQ| 1kHz | 100Q Note: Pin numbers shown are for 14-lead packages &%
65-0908
Inverting Ampilifier Weighted Averaging Amplifier

For More Information, call 1-800-722-7074. Raytheon Semiconductor 3-671
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Schematic Diagram (1/2 Shown)
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Note: Pin numbers shown are for 14-lead packages e5.0871
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