LINEAR INTEGRATED CIRCUITS

RC1458
RM1558

PRODUCT SPECIFICATIONS

Raytheon

General Purpose
Dual 741 Operational Amplifier

Features

® Short circuit protection

Combining all of the features of the 741 with
the close parameter matching and tracking of a
dual device on a monolithic chip results in unique

. . .

- mg If;fg:ir;)cy compensation required performance characteristics. It is especially well

@ Large common mode and differential voltage i:;iige:jo::hzz?qlé?::l?:?n:/nhde;teorgaln and phase
ranges Y-

® Low power consumption

B Parameter tracking over temperature range Mask Pattern

® Gain and phase match between amplifiers

Description

The RC1458 and RM1558 integrated circuits are
high gain operational amplifiers internally com-
pensated and constructed on a single silicon chip
using an advanced epitaxial process.

The military version (RM1558) Operates over a
temperature range from -55°C to +125°C. The
commercial version (RC1458) operates from 0°C
to +70°C.

Schematic Diagram (1/2 Shown)

65-00933A

Die Size: 62 x 72 mils
Min. Pad Dimension: 4 x 4 mils
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RC1458
RM1558

General Purpose
Dual 741 Operational Amplifier

Connection Information

8-Lead 8-Lead
Metal Can TO-99 Dual In-Line Package
(Top View) (Top View)
Pin Function
hd 1 Output (A)
‘ ] 2 -Input (A)
2 7 3 +lnput (A)
R s 8B
E E 5 +input (B)
6 -input (B)
E 5 7 Output (B)
65-00912A 8 +VS
Absolute Maximum Ratings Ordering Information
Supply Voltage Operating
RMT558 o ovviieineeeinrraacnnnnns +22V Part Temperature
RC1458 .\ i it ivieeriiea s +18V Number Package Range
Differential Input Voltage ................ 30V - " "
Input Voltage' ......c.covveeirenininns +15V RCMSSDE ....................... Ceramlc __________ 0 Ct0+7OC .......
Output Short Circuit Duration? ...... Indefinite RC1458H T0-99 0°C to +70°C
Storage Temperature ~__ [geuser | 0 PO R T
RANGE v evreneennenes _e5°Cto+150cc | RCMT L. 1099 | 0°Clo+/0
Operating Temperature Range RC1458N8B Plastic 0°C to +70°C
RM1558 . vivveevivienenns -55°C to +125°C - " S
RGA458 o vooeoeeeeeiaene 0°Cto+70°C | HV1458N8 Plastic | -40°Cto +85°C
Lead Soldering Temperature RM1558DE Ceramic | -55°C to +125°C
(B0SEC) wvivvriiiiee +300°C [ GBrA<ERRNE RRAR SR IS [y T e o
Notes: 1. For supply voltages less than +15V, the absolute maxi- RM15580E/8838 ...... _ 55Ct0+125 ........
mum input voltage is equal to the supply voltage. RM1558T -55°C to +125° C
2. Short circuit may be to ground or either supply. e e
L RM1558T/8838* -55°C to +125°C
Thermal CharaCter|St|cs “MIL-STD-883, Level B Processing
8-Lead 8-Lead 8-Lead
Plastic | Ceramic T0-99
oip DIP Metal Can
Max. Junc. Temp. 125°C 175°C 175°C
Max. Py Ta <50°C | 468mW | 833mW 658mWwW
Therm. Res. 8¢ — 45°C/W | 50°C/W
Therm. Res. 644 160°C/W | 150°C/W | 190°C/W
For Tp >50°C 6.25mW | 8.33mW | 5.26mW
Derate at per °C per °C per °C
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General Purpose

Dual 741 Operational Ampilifier

Electrical Characteristics (Vs = 15V and Ta = +25°C unless otherwise specified)

RC1458
RM1558

RM1558 RC1458
Parameters Test Conditions Min Typ | Max | Min Typ | Max | Units
Input Offset Voitage Rs < 10k} 1.0 5.0 20 6.0 mV
Input Offset Current 30 200 30 200 nA
Input Bias Current 200 | 500 200 | 500 nA
Input Resistance (Differential Mode) 0.3 1.0 0.3 1.0 Mo
Large Signal Voltage Gain o K 50 | 200 20 | 200 Vimv
) RL = 10k 12 | 14 12 | £14
Output Voltage Swing v
RL =2k +10 | +13 10 | +13
Input Voltage Range 12 | +13 12 | +13 v
gg,r:cr:gﬂ e Rs < 10k 0 | % 70 | 9 dB
Eggg{lf:%‘;'tyl ; Rs < 10k % | % % | % ¢B
Power Consumption 100 | 150 100 | 170 | mw
Transient Response Vin = 20mV
Rise Time RL = 2k 0.3 0.3 uS
Overshoot CL = 100pF 50 50 %
Slew Rate RL = 2k 05 05 V/uS
Channel Separation f=1kHz 98 98 dB

The information contained in this data shest has been carefully compiled; however
terms and conditions of any subsequent sale.
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RC1458
RM1558

General Purpose
Dual 741 Operational Amplifier

’

Electrical Characteristics (Continued)
(-55°C < Ta < +125°C for RM1558; 0°C < Ta = +70°C for RC1458)

RM1558 RC1458
Parameters Test Conditions Min | Typ | Max | Min | Typ | Max | Units
Input Offset Voltage R, = 10k 6.0 75 | mv
+125°C, +70°C 200 300
Input Offset Current nA
-55°C, 0°C 500 300
) +125°C, +70°C 500 800
Input Bias Current nA
-55°C, +70°C 1500 800
. . R =2k
Large Signal Voltage Gain Vour = 10V 25 15 V/mV
Output Voltage Swing R =2k +10 +10 v
Vg = +15V
Power Consumption Tp = +125°C, +70°C 150 150 | mW
Tp =-55°C, 0°C 200 200
input Voltage Range +12 +12 Vv
Raylheen 6-139



General Purpose
Dual 741 Operational Amplifier

Typical Performance Characteristics

RC1458
RM1558

Input Bias and Offset Currents vs.
Ambient Temperature
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Common Mode Rejection Ratio
vs. Frequency
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Output Voltage Swing vs. Load Resistance vs. Supply Voltage
2 20 ]
= [—Ys - <15y T ) gg LR =20 Output Voltage 7 11: g
= 2af—Ta=+25°C b4 Swing - Vp-p K
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=z n© = 8 4 5
S < el ” S
T g 4 2 2
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Load Resistance (k) Supply Voltage [+V) 65009224
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RC1458 General Purpose
RM1558 Dual 741 Operational Amplifier
/
Typical Performance Characteristics (Continued)

Normalized DC Parameter vs.

Ambient Temperature Transient Response
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General Purpose RC1458
Dual 741 Operational Amplifier RM1558

\

Typical Performance Characteristics (Continued)

Open Loop Transfer Characteristics input Resistance and Input
vs. Frequency Capacitance vs. Frequency
106 ™ 10M ; 100
5 t Vs=21V 45 N
10 G Te - 1280C _R N Hil
104 RLz2kn g K z ™ LT 0 &
£ I 8 == ®
S 1;3 -45 & 5 £
) = 2 K]
= 102 }Phase 90 = g cmH 8
2 Shitt | 2 T 100k u 10 S
10 -135 2 g g
1 -180 i
10-1 10K | 0.1
T 10 100 1K 10K 100K 1M 10M 100 I3 10K 100K ™
Frequency (Hz) 65-00028A Frequency (Hz) 65-000294
Input Noise Volitage and Current
Broadband Noise for Various Bandwidths vs. Frequency
100 : =
2 —— Vg = =15V =2 Iy
:E = Ta=+25CTH ML Ao <l
3 T Inane: I ) S e g
E 0 =410-100kHz — s m";“u’l °'Ise:“.’.?gef = I
£ assy = £ T 5
g 10-10kHz ] = = 0 h'AleJnINoise(])urer 1 g
& 1.0 J [[10-1kHz — é | R o Hil ]
2 et é Tt g 10 =i H 1.0 E
2 = ! . £ =
= T I T T 2 | S aaivii il T
= 0 N T o1 LTI i [T .
100 K R 100K 10 100 1K 10K 100K
Source Resistance Frequency [Hz) 65-00031A
Voltage Follower Large Signal Pulse Response
T T 7 I T 145871558 Siew Rate_]
1 Vs = £15v
5 Input Ta=+25C 7
= Al ! LT
= J [ 1
g Outputl_L \ I v
s oL ] || out
FEA e e elh
£ p
=
S s 748 B \ &
5 L] | \ ,( =
T o
T o 1
I I O L[ s -
0 20 40 60 80 100 120
Time [.8)

6-142 Raytheon



RC1458 General Purpose
RM1558 Dual 741 Operational Ampilifier

#
Typical Applications
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Figure 1. High-Impedance, High-Gain Inverting Amplifier
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Figure 2. Quadrature Oscillator
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General Purpose
Dual 741 Operational Amplifier

Typical Applications (Continued)

RC1458
RM1558

Current Source

1N9638

= RN
T3

1% 9

Amplifier

R14
25.8K

Vour
172N/ o

R7
150K 20 150K
*Matched to 0.1%
+15V
Vour = 100 Viny x Vin Zero Adjust
65-00815A
Figure 3. Analog Multiplier
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—0— ~ ~ — MW
R D4 Expander
Output

Compressor

Expander

65-00916A

Maximum compression expansion ratio = R1/R (10K} > R=0)
Note: Diodes D1 through D4 are matched FO6666 or equivalent.
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Figure 4. Compressor/Expander Amplifiers



