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FEATURES

¢ 5.5 nV/</HZ Maximum noise density

* 0.08 Microvolt peak-to-peak low fre-
quency noise

e 25 Microvolt maximum input offset
voltage

* 440 nA Maximum input offset current

* 0.6 Microvoit/ °C maximum offset volt-
age drift

GENERAL DESCRIPTION

The AM-427 is a low cost monolithic instru-
mentation grade amplifier that combines
ultra-low noise operation with exceptional
dc performance. Input noise voltage den-
sity is typically 3.5 nV/v/Hz at 10 Hz while
input noise current density is as low as 0.4
pA/JHAZ.

Other significant features include a maxi-
mum input offset voitage of 25 microvolts,
eliminating the need for external zeroing in
most applications. Maximum input offset
voltage drift is only 0.6 microvoit/°C. The
AM-427 is internally compensated to pro-
vide a phase margin of 70° in the unity
gain mode which eliminates peaking and
ringing in low gain feedback applications.
Output voltage is typically +13.5V at
+6.75 mA load current with a short circuit
protected output.

Dynamic characteristics include an 8 MHz
gain bandwidth product and 2.8V/micro-
seconds slew rate. Power supply rejection
ratio and common mode rejection ratio are
both in excess of 120 dB.

The AM-427 is an ideal choice for applica-
tions requiring high accuracy, low drift and
low noise performance such as the amplifi-
cation of low level transducer signals.

The AM-427 is available for operation over
the industrial —25°C to +85°C tempera-
ture ranges. Models are packaged in
either an 8-pin, hermetically sealed TO-99
case or an 8-pin ceramic DIP.
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FUNCTIONAL SPECIFICATIONS

Typical at 25°C, + 15V dc supplies, unless otherwise noted.

2. Output Voitage = 0, outputcurrent = 0.
3. R = 2K ohm, V, = +10V.
4.Guarnnteedunmmn

5. Common made voltage =+ 11V.
6.Vg = +4Vio +18V.

INPUT CHARACTERISTICS
I Voitage Ra minimum. ..... + 11V
Ir':;n‘t Rodmwm?’ diff. mode,
minimum .l .......... O.BMs 125he)
Input Offset Volitage, maximum ..... 100 4! 5 u!
Input Blas Current, maximum . ...... +80 nA +40 nA
Input Offset Current, maximum ..... 75 nA 35 nA
OUTPUT CHARACTERISTICS e
Output Voitage, minimum? ......... ) +11V
Output Current, S.C. protected,
minimum. ..........cceerniuennn +18 mA
Output Resistance, openloop? . ..... 700
PERFORMANCE
DcOponLoVG-ln, minimum3 ..... 116 dB ' 120dB
Input Offset Orift, maximums*. 1.8 uV/°C 0.6 uV/°C
LongTermStability ............... 2 uV/mo 1 uV/imo
Input Blas Current Drift, maximum 700 pA/°C + 200 pA/°C
Input Offset Current Drift maximum . 600 pA/°C 150 pA/°C
Common Mode Rejection Ratio,
; mlnmun“i&h.g... eas m ....... 100 d8 114 d8B
nput se , Ma. m,
0.1t0T0OHZ..........covvnennn 0.25 uV peak- 0.18 uV peak-
I Noise V Density, 1o-peak 1o-poak
nput se Vo y
maximum, 10H2................ 8 nV/Hz 5.5 nV/VHZ
I Noise Current Density,
maxlmmns , 1 5:‘1.“0" Ratic. " 0.6 pA/VHAZ 0.6 pA//AZ
Power Supply tatio,
minimum 94 dB 100 dB
Gain Bandwidth Product, minimum .. 5.0 MHz
SlewRate, minimum .............. 1.7V/microsecond
POWER REQUIREMENTS
Voitage, Rated Perfowitince .. ... ... +15V dc
Current, maximum . ...... +5.7 mA +4.7 mA
PowerDissipation ................ 170 mW 140 mW
PHYSICAL-ENVIRONMENTAL
Lo/ Tem
pomﬂng m.'.w ...... -25°C to +85°C
S Tomgntun ........ -65°C to +150°C
Package, AM-427-1 ... i..c.0vvnnn 8-Pin Ceramic DIP
AM-427-2 ............... 8-Pin Hermetically Sealed TO-99
FOOTNOTES:
1.RL = 6000

or when nulled with an 8 ki to 20 k2 potentiometer.

" TECHNICAL NOTES

1. In order to maintain the specified drift
performance, both input pins should be
maintained at the same relative temper-
ature. This is to avoid stray thermoelec-
tric voltages which are generated by the
dissimilar metals at the contacts of the
input terminals.

2. To.obtain the best possible linearity, cir-
cuit design should call for the minimum
output current required by the applica-
tion to assure high gain performance
and excellent linearity, the output
current range should be held to a maxi-

- mum of + 10 mA.

3. The AM-427 provides stable operation
with load, capacitance of up to 2000 pF
and 10 voit swings. Larger capaci-
tances should be decoupled with a 500
decoupling resistor. To awpid additional
phase shifting and phase margin, a 20
pF capacitor should be used in parallel
with the feedback resistor when. the
value of the feedback resistor is greater
than 2K ohm.

4. If adjustment .of offset voltage is
required, a 10 kQ trimpot can be used
without degrading the offset voltage
drift specifications. A 1K ohm to 1 M2
trimpot can be used, however, a 0.1 to
0.2 pV/°C .degradation may occur.
Trimming to a value other than zero will
create a drift of (offset voltage/300)
#V/I°C. A 10K ohm offset trimpot will
yield an adjustment range of +4 mV. A
smaller trimpot in conjunction with fixed
resistors can be used to obtain a
smaller adjustment range with higher
sensitivity and resolution.

TYPICAL CONNECTION DIAGRAM

+Vsg

OUTPUT
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TYPICAL PERFORMANCE
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TYPICAL PERFORMANCE AND APPLICATIONS
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INSTRUMENTATION AMPLIFIER

—
INPUT Rs Re
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) \ AN
R, -
>V —] 100K g AM-427 —0 Vour
1000 pF T y
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) 500 (0.1%) 19.8K
— N —4
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N O
TRIM R; FOR Ay = 1000 =

TRIM R;, FOR DC. CMRR
TRIM R; FOR MINIMUM Vour AT Ve = 20Vp-p, 10kHz

The AM-427 is particularly usefu} in instrumentation applications. In a single difference ampllﬁler configuration,
the AM-427 exhibits excellent common mode rejection and spot noise voltage so low, it is dominated by the
resistor Johnson noise.

The three.amplifier configuration shown avoids the low input impedance characteristics of difference
amplifiers. Because of the additional amplifiers used, the spectral noise voitage will increase from a typical of 3
nV/V Hz to approximately 4.9 nV/V Hz. The overali gain of the circuit is set at 1000, and with balanced source
resistors, a: CMR® of 100'dB is achieved. et s

ORDERING INFORMATION:
MODEL NO. g PACKAGE
AM-427-1A " 8-Pin Ceramic DIP
AM-427-18 8-Pin Ceramic DIP
AM-427-2A 8-Pin TO-99
AM-427-2B 8-Pin TO-99
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