PRODUCT SPECIFICATIONS

LINEAR INTEGRATED CIRCUITS

General Purpose
Raytheon Quad Operational Amplifier

HA-4741

Features

B Unity gain bandwidth — 3.5MHz (typ)

m High slew rate — 1.6V/uS (typ)

® Low noise voltage — 9nV/\/Hz (typ)

B [nput offset voltage — 0.5mV (typ)

B [nput bias current — 60nA (typ)

® [ndefinite short circuit protection

& No crossover distortion

B nternal compensation

® Wide power supply range — +2V to 20V

Applications

® Universal active filters

B Audio amplifiers

W Battery powered equipment
® D3 communications filters

Schematic Diagram (1/4 Shown)

Description

The HA-4741 is a monoilithic integrated circuit.
consisting of four independent operational ampli-
fiers constructed with the planar epitaxial process.

These amplifiers feature AC and DC performance
which exceed that of the 741 type amplifiers. Its
superior bandwidth, slew rate and noise charac-
teristics make it an excellent choice for active filter
or audio amplifier applications.

A wide range of supply voltage (£2V to +20V) can
be used to power the HA-4741, making it com-
patible with almost any system inciuding battery
powered equipment.
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HA-4741 General Purpose Quad Operational Amplifier
\

Connection Information Mask Pattern
14-Lead 1 14
Dual In-Line Package
Top View
( ﬁp/ ) Pin Function 2 13
1 Output A
] A 2 e
3 +VIN A 3
5 +Vin B
E E 6 -V::B 5 10
4 H 7 OUtpUt B
E g 8 Output C
5 10 9 -VinC
10 +VinC 6 9
5 « 4= E1 IRT Vs 65-00777A
12 +Vin D 7 8
7 8
] - oD o Die Size: 80 x 84 mils
5500834 ute Min. Pad Dimension: 4 x 4 mils
Absolute Maximum Ratings Thermal Characteristics
Supply Voltage ....................... 20V 14-Lead 14-Lead
Differential Input Voltage ................ 30V Plastic DIP | Ceramic DIP
gput \t/cg:]age’c ........................ +158V Max. Junction Temp. 125°C 175°C
utpu ort Circuit "
Durationz ....................... Indefinite Max. Pp Ta <50°C 468mw 1042mw
Storage Temperature Therm. Res. 6y¢ - 60°C/W
Range ................... -65°C to +150°C Therm. Res. 64 160°C/W 120°C/W
Operating Temperature Range
HA-4741-20r-8 ........... -55°C to +125°C For Ty > 50°C Derate at 6.25mw 8.33mw
HA-4741-5 ... .............. 0°C to +70°C per°C per °C
Lead Soldering Temperature
(60Sec) ... +300°C
Notes: 1. For supply voitages less than +15V, the absolute
maximum input voitage is equal to the supply
voltage.
2. Short circuit to ground on one amplifier only.
Ordering Information
Operating
Part Temperature
Number Package Range
HA1-4741-5 Plastic 0°C to +70°C
HA3-4741-5 Ceramic 0°C to +70°C
HA1-4741-2 Ceramic -55°C to +125°C
HA1-4741-8* Ceramic -55°C to +125°C
"MIL-STD-883, Level B Processing
6-6 Raytheon
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General Purpose Quad Operational Amplifier HA-4741

1 —

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

HA-4741-2 HA-4741-5

Parameters Test Conditions Min | Typ | Max | Min | Typ | Max| Units
Input Offset Voltage Rs < 10k 05 3.0 1.0 5.0 mv
Input Offset Current 15 30 30 | 50| nA
Input Bias Current 60 | 200. 60 | 300| nA
Input Resistance 0.5 0.5 Mo
Voltage Gan o 2i0v 50 | 0 2 | & vimy
Input Voltage Range +12 +12 v
Output Resistance 300 300 Q
Output Current Vour +10V 5 | +15 .| 5| =1 mA
Feloction Rato AV 80 80 8
3&5’%'%3#&2?3 45 | 59 50 1 701 mA
Transient Response

Rise Time 75 75 nS

Overshoot 25 25 %

Slew Rate 16 16 V/uS
Unity Gain Bandwidth 35 35 MHz
Power Bandwidth Rl pp 2 25 kHz
input Noise Voltage Density f = 1kHz 9.0 9.0 nV/\/Hz
Channel Separation 108 108 dB

The information contained in this data sheet has been carefully compiled; however, it shall not by implication or otherwise become part ofthe
terms and conditions of any subsequent sale. Raytheon's liability shall be determined solely by its standard terms and conditions of sale. No
representation as to apptication or use or that the circuits are either licensed or free from patentinfringementis intended or implied. Raytheon
reserves the right to change the circuitry and other data at any time without notice and assumes no liability for inadvertent errors.
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HA-4741

General Purpose Quad Operational Amplifier

Electrical Characteristics (Continued)
(Vs = £15V and -55°C < Tp < +125°C for HA-4741-2, 0°C < Ta < +70°C for HA-4741-5)
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HA-4741-2 HA-4741-5
Parameters Test Conditions Min Typ | Max | Min [ Typ | Max | Units
Input Offset Voltage Rs < 10k 4.0 50 5.0 6.5 my
Input Offset Current 75 100 nA
Input Bias Current 325 400 nA
Large Signal R. = 2kn
Voltage Gain Vout £10V % 15 Vimy
) RL = 10k +12 | 137 +12 | +13.7 v
Output Voltage Swing
R. = 2kn +10 | +125 +10 | 125 v
Supply Current
(All Amplifiers) 10 10 mA
Average Input Offset R
Voltage Drift 50 50 Ve
Common Mode Rs < 10k
Rejection Ratio AV 5,0V e “ a8
Power Supply Rs < 10k
Rejection Ratio AV 5.0V 80 8 d8
Raytheon




General Purpose Quad Operational Amplifier

HA-4741
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Typical Performance Characteristics
(+Vg = +15V, -Vg = -15V, T = +25°C unless otherwise noted)

Open Loop Voltage Gain (dB)

Open Loop Frequency Response

Power Supply Rejection Ratio vs. Temperature
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Input Noise vs. Frequency
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HA-4741 General Purpose Quad Operational Amplifier
—

Typical Performance Characteristics (Continued)

Normalized AC Parameters vs. Temperature Slew Rate vs. Supply Voltage
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General Purpose Quad Operational Amplifier

Typical Performance Characteristics (Continued)

HA-4741

Maximum Output Voltage Swing vs. Load Resistance
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