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LINEAR INTEGRATED CIRCUITS

High Performance
Raytheon Dual Low Noise Operational Amplifier

RC5532,
5532A

Features

m Small signal bandwidth — 10MHz -

® Output drive capability — 6000, 10V (rms)
® Input noise voltage — 5nV/v/Hz

m DC voltage gain — 50,000

m AC voltage gain — 2200 at 10kHz

® Power bandwidth — 140kHz -

m Slew rate — 8V/uS :

= Large supply voltage range — +3 to _20V

Description

The 5532 is a high performance dual low noise
operational amplifier. Compared to the standard

Schematic Diagram (1/2 Shown for 5532)

dual operational amplifiers, such as the 1458,
it shows better noise performance, improved
output drive capability, and considerably higher
small-signal and power bandwidths,

This makes the device especially suitable for
application in high quality and professional audio
equipment, instrumentation, and control circuits,
and telephone channsl ampiifiers. The op amp
is internally compensated for gains equal to
one. If very low noise is of prime importance,
it is recommended that the 5532A version be
used which has guaranteed noise specifications.
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: High Performance
RC5532, 5532A Dual Low Noise Operational Ampilifier

Connection Information
8-Lead
TO-99 8-Lead
Package DE/NB Pa_lckage
(Top View) (Top View)
§532/55328 P:n guncll?z
utpu
E E 2 Inverting Input A
3 Non-Inverting Input A
4 Vs
E 8 Zl 5 Non-Inverting Input B
- - 6 Inverting. Input B
7 Output B
E E 8 +Vg
[+ g
65-Q1781A
: Absolute Maximum Ratings Mask Pattern |
% Supply Voltage ..... e i e, 22V
Input Voltage ......coeveeeacnensn, +V Supply :
Ditferential Input Voltage! ............... 0.5V
Operating Temperature Range :
RM5532 ......... PPN -55°C to +125°C
RVE532 ..vviiinnnnnennnanns 0°C to +70°C
! Storage Temperature .
Range ....cecvveiinnneens -65°C to +150°C
Lead Soldering Temperature

(10S6C) +evvnveneennenens e . +300°C

Thermal Characteristics™

B8-Lead
8-Lead 8-Lead T0-99
Plastic DIP {Ceramic DIP| Metal Can

Max. Junction Temp.| 125°C 175°C 175°C

Max. Pp Ta<50°C | 468mW | 833mW | 658mW Die Size: 78 x 104 mils

Therm. Res. 6,c — 45°C/W | 50°C/W Min. Pad Dimensions: 4 x 4 mils
Therm. Res. 64 160°C/W | 150°C/W | 180°C/W

For T >50°C 6.25mW | 8.33mW | 5.26mW

Derate at per°C | per°C | per°C

The information contained in this data sheet has been carefully compiled; however, it shall not by implication or otherwise become part of the
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 application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon I
reserves the right to change the circuitry and other data at any time without notice and assumes no liability for inadvertent errors. i
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High Performance : :
Dual Low Noise Operational Amplifier RC5532, 5532A
—_—ﬁ T-79-06-20
DC Electrical Characteristics (Vs = 215V and Ta = +25°C uniess otherwise noted)?? )

RM5532/5532A RC5532/5532A
Parameters Test Conditions Min | Typ | Max | Min | Typ | Max | Unils
Input Offset Voltage ) 05 20 05 | 40 | mV
Over Temperature 3.0 50 | mV
Input Offset Current 100 10 150 | nA
Over Temperature 200 200 | nA
input Bias Current 200 | 400 200 | 800 | nA
Over Temperature 700 10001 nA
Supply Current 6.0 11 6.0 16 mA
Over Temperature 13 22 mA
input Voltage Range +12 | 13 +12 | +13 v
Common Mode Rejection Ratio 80 100 70 | 100 dB
Power Supply Rejection Ratio 86 100 80 | 100 | 100 | dB
) RL =2k, Vg = 10V 50 25 | 100 Vimv
Large Signal Voltage Gain Over Temperature 25 15 50 VimV
: RL = 6000, Vo =+10V | 40 15 50 V/imV
Over Temperature 20 10 V/mV
Ry = 6000 +12 | 13 +12 | #13 v
Output Voltage Swing RL=6000, Vg =218V | £15 | 16 +15 | =16 vV
RL =2k 2 | 13 v
Input Resistance (Differential Mode) 30 300 30 300 ko
Short Circuit Current 38 38 mA

Notes: 1. Diodes protect the inputs against over-voltage. Therefore, unless current-limiting resistors are used, la
if the differential input voltage exceeds 0.6V. Maximum current should be limited to +10mA.

2. For RC5532/RC5532A: Ty = 0°C, Tyax = +70°C
3. For RM55632/RM5532A: Ty = -55°C, Tyax = +126°C

rge currents will flow
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High Performance
RC5532, 5532A Dual Low Noise Operational Amplifier
AC Electrical Characteristics (Vs =+15V and T = +25°C)
RC/RM5532/5532R
_ Parameters Test Conditions ' Min Typ Max Unils
- . Ay = 30dB Closed Loop
QOutput Resistance = 10kHz, R, = 60002 0.3 Q
i Unity Gain
3 Overshoot Vi = 100mVpp 10 %
Cy = 10pF, R = 6000
Gain = 10kHz ~ 22 v/imv
{ Gain Bandwidth Product Ci = 100pF, R = 60002 10 MHz
Slew Rate 8.0 V/iuS
Voyr =10V - . 140 kHz -
Power Bandwidth Vour =214V, R = 6000 100 kHz
Vge = 18V
Electrical Characteristics (Vs = +15V and Tp = +26°C)
RC/RMS5532 RC/RM5532A
] Parameters Test Conditions Min | Typ | Max | Min | Typ | Max Units i
3 Input Noise Voltage Density :g Z?ﬁ:ﬁ 28 28 é% nv/VHz
i .
H =
P Input Noise Current Density :g - ﬁ_ié (2); %; pA/\/Hz
' Channe! Separation f = 1kHz, Rg = bk} 110 110 dB
Ordering Information
QOperating
Part Number Package Temperature Range
RC5532NB Plastic MiniDIP 0°C to +70°C
RC5532DE Ceramic MiniDIP | 0°C to +70°C
RC5532T Metal Can 0°C to +70°C
RC5532ANB | Plastic MiniDIP 0°C to +70°C
RC5532ADE | Ceramic MiniDIP | 0°C to +70°C
RC5532AT Metal Can 0°C to +70°C
RM5532DE Ceramic MiniDIP | -55°C to +125°C
RAM5532T Metal Can -85°C to +125°C -
RM5632ADE | Ceramic MiniDIP | -55°C to +125°C
RM5532AT Metal Can -55°C to +125°C
|
!
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High Performance : T-79-06<20
Dual Low Noise Operational Amplifier RC5532, 5532A
B,
Typical Performance Characteristics
Open Loop Frequency Response Closed Loop Frequency Response
H 120 , . : 60 ,
% Typical Values I l Typical Values
.~ - 10k RE=
E ® \\ | © RF = 10Kn; RE=100n I
; = = g :
= N = RF=9K0: RE=1Kn >
g “Or & 2 N
i : N,
: : RF=1K0); RE= N\
0 - - _ 0
40 , 3 20 _ 13
SR (| RS T | PR (i 0 1 0 : RTINS T/ S ' NS [V .
1itz) ' 12}
Large Signal Frequency Reéponse Output Short Circuit Current ;
40 T T 80 T
Vg =+15V Vg =215V
Typical Values ™~ |
2% 60
Eg % \ % © lplcal l
10 \\ 20
01 o e 1 1 5 25 . 0 4% 450 +75 H00 +125 +150
fi#z) - nee
Supply Current : Input Bias Current
12 T . 14 —
lo=0 Vg =215V
12
8
% Typlcal E 08
4 fy—
04
0 ] ) 8
0 0. 2 | 55 25 0 425 50 75 +10 H125 +1%0
’ Supply Valtage (+V) T PC
Raytheen 6-255
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High Performance
RC5532, 5532A Dual Low Noise Operational Amplifier
[ N s e S
Typical Performance Characteristics (Continued)
Typical Output Voltage as a Function Common Mode Range as a Function
of Supply Voltage of Supply Voltage
15 - 15 .
To=+25°C N // ° Ta=+25°C
101 = 6000 = /’
S 5 // : é 5 g
N s
I N EENY
-5 g -
. . 15
10 \\\ 3 S 0 \‘\ g
5 N 3 5 3 .
0 5 10 15 2 0 - 5 10 15 20
Supply Voltage {£V] Supply Voltage (V)
Voltage Follower Large .
. Signal Pulse Response Transient Response
10 140
5 |
6 Vg =215V 120
P Ta=+25°C
4 - /k \ 100 Nl
““::;: 2 l\\ g
g / N\ s
= / N\ E g V5 =15V
| = 4 — =\ w0 a1
-6 < 2 Cy = 100pF <
-8 £ H
~10 2 0 ]
0 05 10 15 20 25 30 35 40 45 0 50 100 150 200
Time (xS) . - Time (nSec)
input Noise Voltage Density
100 = ,,
i i Vg = 216V
Ta=+25°C
= f Rs = 1012
H 2 Ay = 40d8
) = 10 S= = == =
i 8
01 3
10 100 1K 10K 100K
Fraquency (H2)
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High Performance T
Dual Low Noise Operational Amplifier =~ RC5532, 5532A
w
Test Circuits

Clo:;'.ed Loop Frequency Response Voltage Follower
Overshoot

Rs
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