Am725/725C

Instrumentation Operational Amplifiers

Description:

The Am725 and Am725C monolithic operational am-
plifiers are functionally, electrically and pin-for-pin
equivalent to the Fairchild 725 and 725C. They are
available in the hermetic metal can and DIP packages.

Distinctive Characteristics: 100% reliability assurance
testing including high-temperature bake, temperature
cycling, centrifuge and fine leak hermeticity testing in
compliance with MIL STD 883.

Electrically tested and optically inspected dice for the
assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The 725/725C are instrumentation operational ampiifiers.
Device design has been optimized to provide low noise
voltage, low offset voitage, low offset voltage drift and high
common made rejection. The 725 is offset voltage adjustable
and is pin-for-pin compatible with the 108 and 101 A amplifiers.
However, additional frequency compensation components are
required and should be determined by the desired closed
loop gain,
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ORDERING INFORMATION

CONNECTION DIAGRAMS

Top Views
Dual-in-Line Dual-In-Line
-
Part Package Temperature Order = = ~
Number Type Range Number = E B
TO 99 0°C to +70°C 725HC = St
DIP 0°C to +70°C 725DC e B
Am725C o o
Molded DIP 0'Cto+70°C 725CN_
Dice 0°C to +70°C 725XC o“I\:lyeteelaCan
vare, Lol
TO-99 -55°C 1o +125°C 725HM NoTeS
< o ES:
Am725 DiP ~55"C to +125°C 7250M g b e {1} On Metal Can.
Dice —55°C to +126°C 725XM N pin 4 is connected to case.

P cé.i‘.,?héi‘t'ﬁ;n (2) On DIP, pin 6 1§ connected

v to bottom of package LIC-743
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Am725/725C
MAXIMUM RATINGS

Supply Voltage ' - ' ) 22V
Internal Power Dissipation (Note 1, o o ' o T s00mw
Differential input Voltage o T T T T ey
l?put Vbllage {Note é) . o ) S S T T
E)perating 7Températurer Ra?\g?i T - o D ) o T T
Am725 ~55°Cto +125°C
Am725C 0°C to +70°C
Storage Temperature Range o T T o T -65°C to +150°C
Lead Temperature (Soldering, 60 sec) S T - 300°C
ELECTRICAL CHARACTERISTICS (Vg = *156V, Tp = 25°C unless otherwise specified)
Am725C Am725
Parameter Test Conditions Min Typ Max Min Typ Max Units
ot Ot ot Rg <10 kg2 05 25 as 1.0 mv
Input Otfset Current | 3.0 35 2.0 20 nA
Input Bias Current 50 125 42 100 nA
| fo = 10Hz 15 15 nV/is/Hz
Input Noise Voltage fo = 100Hz 12 9.0 nV/\ Hz
fo = TkHz 8.0 8.0 nV//Hz
[ fg = 10Hz 1.0 1.0 pA/\/Hz
Input Noise Current fo = 100Hz 0.8 03 pA/\Hz
fo = 1kHz 0.6 0.15 | PARNHZ
Input Resistance 3.0 1.5 ! M
Input Voltage Range 135 =14 +13.5 +14 \
Large Signal Voltage Gain \RI(ISSEK:HHOV 0.25 3.0 1.0 3.0 ViuV
Common Mode Rejection Ratio Rg <10kQ 96 120 110 120 dB
Power Supply Rejection Ratio Rg <10k 2.0 35 2.0 10 A
7 EREE :
QOutput Resistance 150 150 2]
Power Consumption 80 150 80 105 mw
The Following Specifications Apply Over The Operating Temperature Ranges
s Ol oo T

Average Temperature Coefficient
of Input Offset Voltage Rg =500 1.2 : 2.0 5.0 uVFEC
{Without external trim)

Average Temperature Coefficient ‘
of Input Offset Voltage Rg = 500 0.5 | 0.6 uVv/ C
{With external trim) !

12 ! 3

TA(max) . 1.2 20 nA
Input Offset Current Taimin) 4.0 v 50 7% 20 nA
Average Temperature Coefficient ; ©
of Input Offset Current 25 | 25 150 PASC
Input Bias Current TA(max) 25 125 20 100 nA
TA(min) 100 250 80 200 nA
. . RL 22k TA{max) 0.125 1.0
Large Signal Voltage Gain RL >2k2, TA{min) 0.125 0.25 Viuv
Common Mode Rejection Ratio Rg <10k§2 115 100 ds
Power Supply Rejection Ratio Rg <10k 20 20 uV/vV
Output Voltage Swing R »2kQ 10 =13 =10 \"

Notes: 1. Derate at 6.8 mW/ C for operation at ambient temperatures acove 75°C.
2. For supply voltages less than +22 V, the absolute maximum input voltage is equal to the supply voltage.
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Am725/725C

PEAK TQ PEAK OUTPUT SWING -~ V

dB

Z
<
3
w
2
b4
-
o
]
>

CHANGE IN INPUT OFFSET VOLTAGE - pV

Maximum Undistorted
Sinusoidal Output
Versus Frequency

28

i

20 -
l

24

|
Y

—

Tk 10w
FREGUENCY  Hz

100 «

Open Loop Voltage Gain
As A Function Of
Temperature For

Various Supply Voltages

80 }
|
" l i Ry 2kl
—60 20 20 B0 100 140
TEMPERATURE —
Change In Input Offset
Voltage Due To
Thermal Shock
As A Function Of Time
30 r T
25°C| 60°C | |
20

n
Vg - 15 v
PREVIQUS GUIESCENT

TuV

e

~—1 'APPLY

ol

-20 0 20 a0 60 80 100
TIME FROM HEAT APPLICATIOM — SECONDS

L

Transient Response
Test Circuit

OPEN LOOP GAIN - B

{:HANGE IN INPUT OFFSET VOLTAGE - uVv

1%

UTPUT VOLTAGL

CHANGE IN INPUT OFFSET VOLTAGE - wV

PERFORMANCE CURVES

Open Loop Response
For Various Values
Of Compensation

Ta=25C

1 10

100 1k 10k
FREQUENCY - Hz

100k tM

Nulled input Offset Voltage
As A Function Of

Temperature
Vg = t15V | T
100 fy e« 5av 5t 25°C
‘
50 l il
| ]
o W
Lt
- 56
~100 T
60 -z0 20 60 100 140
TEMPERATURE — C
Transient Response
200 L l T
- T,‘ !
€00 +
90
A00 ‘ / \»
0

TIME — s

Stabilization Time Of
Input Offset Voltage From
Power Turn-On

4
0 Vo 15y
T4-25C
30 PREVIOUS Vg TaV
| |
! !
20 1
10 \\
\
o]
llJn

1 2 3 4

TIME FROM POWER APPLICATION - NN

CLOSED LOOP GAIN - dB

INFUT OFFSET VOLTAGE

mw

POWER DISSIPATION

2
€

]
Z
=
=
o
=

Frequency Response
For Various
Closed Loop Gains

[ FLLN

J ST TTa:25C
T L L
M 2 345 o 2m
FREQUENCY - H2
Unnulled Input Offset
Voltage As A Function
Of Temperature
1 -
l [ L [ Vg 15V
[ H [ ‘ ‘
]
i
o L
L
P i =t
¢ *
o2 [ T
| [
T
0 H 1 L | l {
A 20 20 ol 100 140
TEVIPERATURE - T
Absolute Maximum Power
Dissipati_on As A Function
Of Ambient Temperature
500 T
e + n - —
500 N
400 NC
300 + AN
.-
200 +
| r —pom— -
100 —
J - d S
o P
25 a5 B3 =5 we [
TEMPERATURE -
Power Consumption
As A Function Ot
Temperature
160 T\ - -
Vo L L=
140 s 20y
0 ——
T
100 t
v i |
% R e e R LAY
To——y
60 i \F
10 Vi gy
20 vg =5V
o . 11
—60 20 20 60 100 14
TEMPERATURE C

LIC-744

6-61




Am725/725C
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