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FEATURES: DESCRIPTION:
+ Lownoise; 0.3uV p-p 0.1Hz to 10 Hz Space Electronics’ 524RP (RP for Rap-Pak®) is a precision monolithic
+ Low nonlinearity; 0.003% (G=1) instrumentation amplifier designed for data acquisition applications
+ High CMRR: 120 dB (g=1000) requiring high accuracy under worst-case operating conditions. An out-
+  Low offset voltage: 50uV standing combination of high linearity, high common mode rejection,
+  Low offset voltage drift: 0.5uV/°C low offset voltage drift, and low noise makes the 524RP suitable for use in
+  Gain bandwidth product; 25MHz many data acquisition systems.
+ Pin programmable gains; 1, 10, 100, 1000
*  Input protection, power-on, power-off The 524RP has an output offset voltage drift of less than 25 yV/°C, input
+ No external components required offset voltage drift of less than 0.5 pV/°C, CMR above 90 dB at unity gain
+  Internally compensated (120 dB at G = 1000) and maximum nonlinearity of 0.003% at G =1.In
+ Nosingle event latchup addition to the outstanding dc specifications, the 524RP also has a 25
+Total dose hardness to 100 KRads (Si), dependent upon orbit and MHz gain bandwidth product (G = 100). To make it suitable for high
mission duration speed data acquisition systems, the 524RP has an output slew rate of 5v/
s and settles in 15 s to 0.01% for gains of 1 to 100.
As a complete amplifier, the 524RP does not require any external compo-
nents for fixed gains of 1, 10, 100 and 1,000. For other gain settings
hetween 1 and 1000, only a single resistor is required. The 524RP is fully
protected for both power on and power off fault conditions. This product
is available with packaging and screening up to Class S.
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PRELIMINARY

524RP

PRECISION INSTRUMENTATION AMPLIFIER

TasLe 1. 524RP AssoLute Maxivum Ratings?

PARAMETER SymeoL Min Max Unit
Supply Voltage Ve -- +18 Vv
Internal Power Dissipation P, - 450 mw
Input Voltage (Either Input Simultaneously) 2 \NESIA -- 36 Vv
Output Short Circuit Duration -- --

Storage Temperage Range Tere -65 150 o
Operating Temperature Range Tome -55 125 o
Lead Temperature (Soldering 60 secs) To -- 300 o

1. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of
the device at these or any other conditions above those indicated in the operational section of this specification is not implied. Exposure to absolute maximum rating

conditions for extended periods may affect device reliability.

2. Maxinput voltage specification refers to maximum voltage to which either input terminal may be raised with or without device power applied. For example, with

+18V supplies max V,y is 218V, with zero supply voltage max V,, is +:36V.

TaBLE 2. 524RP SpeciFIcATIONS

(Vg =15V RL =2 kWanp T, = +25 °C, UNLESS OTHERWISE SPECIFED)

PARAMETER Min Tvp Max Unit

GAIN --

(Gain Equation (External Resistor Gain Programming) 40,000 , 1} +20%

RG

Gain Range (Pin Programmable) 101000

Gain Error
6=1 -- +0.05 %
6=10 -- +0.25 %
6=100 -- +05 %
6 =1000 -- +20 %

Nonlinearity
6=1 -- -- +0.01 %
6 =10, 100 -- -- +0.01 %
G =1000 -- -- +0.01 %

(ain vs. Temperature
6=1 -- -- 5 ppm/oC
6=10 -- -- 10 ppm/oC
6=100 -- -- 25 ppm/oC
6 =1000 -- -- 50 ppm/oC
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PRELIMINARY

524RP

PRECISION INSTRUMENTATION AMPLIFIER

TaBLE 2. 524RP SpeciFIcATIONS

(Vg =15V RL =2 kWanp T, = +25 °C, UNLESS OTHERWISE SPECIFED)

PARAMETER Min Tvp Max Unit

VOLTAGE OFFSET (May be Nulled)

Input Offset Voltage -- -- 100 v
vs. Temperature -- -- 20 HV/eC

Output Offset Voltage -- -- 30 mV
vs. Temperature -- -- 50 HV/eC

Offset Referred to the Input vs. Supply
6=1 75 - - dB
6=10 95 - - dB
6=100 105 - - dB
6=1000 110 - - dB

INPUT CURRENT

Input Bias Current - -- +50 nA
vs. Temperature - +100 -- pA/oC

Input Offset Current - -- +35 nA
vs. Temperature - +100 -- pA/oC

INPUT

Input Impedance
Differential Resistance -- 10° -- w
Differential Capacitance -- 10 -- pF
Common-Mode Resistance -- 109 -- W
Common-Mode Capacitance -- 10 -- pF

Input Voltage Range
Max Differential Input Lineat (V) +10 -- -- Vv
Max Common-Mode Linear (V) - - -

Common-Mode Rejection dc to 60 Hz with 1 k\W/Source Imbalance 1oV [%XVD} v
6=1 70 - dB
6=10 90 - dB
6=100 100 - dB
6=1000 110 - dB

OUTPUT RATING

Vour R = 2kW +10 +

DYNAMIC RESPONSE

Small Signal - 3 dB
6=1 - 1 - MHz
6=10 - 400 - kHz
6=100 - 150 - kHz
6=1000 - 25 - kHz

Slew Rate -- 50 -- Vs

Setting Time to 0.01%, 20V Step
G=1t0100 -- 15 -- s
6=1000 - 75 - s
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PRELIMINARY

524RP

PRECISION INSTRUMENTATION AMPLIFIER

TaBLE 2. 524RP SpeciFIcATIONS

(Vg =15V RL =2 kWanp T, = +25 °C, UNLESS OTHERWISE SPECIFED)

PARAMETER Min Tvp Max Unit
NOISE
Voltage Noise, 1 kHz
RTI - 7 - nv/Cz
RTO. -- 920 -- vz
RTI,0.1Hzto 10 Hz
6=1 - 15 -- W p-p
6=10 - 2 - W p-p
G =100, 1000 - 03 -- W p-p
Current Noise
0.1Hzto 10Hz - 60 -- pAp-p
SENSE INPUT
Ry -- 20 -- KW=+20%
Iy -- 15 -- HA
Voltage Range +10 - - Vv
Gain to Output -- 1 - %
REFERENCE INPUT
vy -- 40 -- kW+20%
ly -- 15 -- LA
Voltage Range 10 -- -- Vv
Gain to Output -- 1 -- %
TEMPERATURE RANGE
Specified Performance -55 -- +125 o
Storage -65 -- +150 o
POWER SUPPLY
Power Supply Range +6 +15 +18 v
Quiescent Current - 35 50 mA
0120.99Rev0 All data sheets are subject to change without notice 4

. __________________________________________________________________________________________________________________|
©1999 Space Electronics Inc.

All rights reserved.



PRELIMINARY

524RP

0120.99Rev0

PRECISION INSTRUMENTATION AMPLIFIER

20

A

INPUT VOLTAGE = 4V

: Vd

7

o 3 i0 15
SUPPLY VOLTAGE = +V

20

Ficure 1. InpuT VoLTAGE RANGE vs. SuppLy VoLTAcE, G=1

20

15 A

) /

i
,, Vil

QUTPUT VOLTAGE SWING = +W

7~

1]
o 5 10 15

SUPPLY VOLTAGE — +V

20

Ficure 2. OutpuT VOLTAGE SWING vs. SuppLY VOLTAGE

30
& _',,..--""'
:_h. ! fr"
[ ]
g 20
=
75
% /
x
=
B 10
= /
5 /
5 A
o 4

o
10 100 1k
LOAD RESISTAMNCE — 2

10k

Ficure 3. OuTpuT VOLTAGE SWING VS. LOAD RESISTANCE

All data sheets are subject to change without notice 5

©1999 Space Electronics Inc.
All rights reserved.



PRELIMINARY

524RP PRECISION INSTRUMENTATION AMPLIFIER
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524RP PRECISION INSTRUMENTATION AMPLIFIER
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524RP PRECISION INSTRUMENTATION AMPLIFIER
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16 PiN RAD-Pak® FLaAT PackAGE
SyMBOL DIMENSION
Min Nom Max
A 0.117 0.130 0.143
b 0.015 0.017 0.022
C 0.004 0.005 0.009
D 0415 0.440
E 0.245 0.280 0.285
El - - 0.315
E2 0.130 0.156
E3 0.030 0.062
e 0.050 BSC
L 0.325 0.335 0.345
Q 0.020 0.033 0.045
S1 0.005 0.024
N 16
F16-01
Note: All dimensions in inches
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