BURR-BROWN®

INAT10

AVAILABLE IN
DIE FORM

Fast-Settling FET-Input
Very High Accuracy
INSTRUMENTATION AMPLIFIER

FEATURES

o LOW BIAS CURRENT: 50pA, max

® FAST SETTLING: 4us to 0.01%

o HIGH CMR: 106dB. min: 90dB at 10kHz

o CONVENIENT INTERNAL GAINS: 1,10, 100, 200, 500
o VERY-LOW GAIN DRIFT: 10 to 50ppm/°C

o LOW OFFSET DRIFT: 2uV/°C

e LOW COST

o PINOUT COMPATIBLE WITH AD524 AND AD624,
altowing upgrading of many existing applications

DESCRIPTION

The INALI0 is a monolithic FET input instrumenta-
tion amplifier with a maximum bias current of
50pA. The circuit provides fast settling of 4us to
0.01%. Laser trimming guarantees exceptionally good
DC performance. Voltage noise is low, and current
noise is virtually zero. Internal gain set resistors
guarantee high gain accuracy and low gain drift.
Gains of 1, 10, 100, 200, and 500 are provided.

The inputs are inherently protected by P-channel
FETs on each input. Differential and common-
mode voltages should be limited to =V(c. When
severe overvoltage exists, use diode clamps as shown
in the application section.

The INALIO is ideally suited for applications requiring
large input resistors for overvoltage protection or
filtering. Input signals from high source impedances
can easily be handled without degrading DC per-
formance. Fast settling for rapid scanning data
acquisition systems is now achievable with one
component, the INATO.

APPLICATIONS

o Fast scanning rate multiplexed input data acquisition
system amplifier

o Fast differential pulse amplifier

o High speed, low drift gain block

o Amplification of low level signals from high impe-
dance sources and sensors

o |nstrumentation amplifier with input low pass filter-
ing using large series resistors

o [nstrumentation amplifier with overvoltage input
protection using large series resistors

o Amplification of signals from strain gauges, thermo-
couples, and RTDs
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SPECIFICATIONS

ELECTRICAL
At +25°C, +V¢c = 15VDC, RL = 2kQ uniess otherwise noted.
INAT10AG INA110BG/SG INAT10KP/KU
PARAMETER conomons | MmN [ tve | max | mn | tve | wmax MmN [ tve | max | units
GAIN
Range of Gain 1 800 * I * * i I * v
Gain Equation™ G =1+ [40K/(Rs + 5002}] v
Gain Error, DC: G =1 0.002 0.04 * 0.02 * * %
G=10 0.01 01 0.005 0.05 i * %
G =100 0.02 02 0.01 0.1 . * %
G = 200 0.04 04 0.02 02 * * %
G = 500 0.1 1.0 0.05 0.5 . * Y%
Gain Temp. Coefficient: G =1 +3 +20 * +10 * ppm/°C
G=10 +4 +20 +2 +10 * ppm/°C
G =100 6 +40 +3 +£20 . ppm/°C
G = 200 +10 +60 +5 +30 * ppm/°C
G = 500 +25 +100 +10 +50 * ppm/°C
Nonlinearity, DC: G =1 +0.001 +0.01 +0.0005 | =+0.005 * * % of FS
G=10 +0.002 +0.01 +0.001 +0.005 * * % of FS
G =100 +0.004 +0.02 +0.002 +0.01 * * % of FS
G =200 +0.006 +0.02 +0.003 +0.01 * * % ot FS
G =500 +0.01 +0.04 +0.005 +0.02 . * % of FS
OuUTPUT
Voltage, R = 2kQ QOver temp +10 127 * * * » v
Current Over temp +5 +25 * * * * mA
Short-Circuit Current 125 * * mA
Capacitive Load Stability 5000 * . pF
INPUT
OFFSET VOLTAGE?
Initial Offset: G, P +(100 + | £{500 + +(50 + | *(250 + * * v
1000/G) | 5000/G}) 600/G) | 3000/G})
U +(200 + | +(1000+ w
2000/G) | 5000/G)
vs Temperature T2+ +(5 + +(1 + (2 + * uVv/°C
20/G) | 100/G) 10/G) 50/G)
vs Supply Vec = +6V to +(4 + +(30 ~ (2 + ={10 + * * v
+18V 60/G) 300/G) 30/G) 180/G)
BIAS CURRENT
Initial Bias Current Each input 20 100 10 50 » * pA
Initial Offset Current 2 50 1 25 . * pA
Impedance: Differential 5x102 |6 * * Q |pF
Common-Mode 2X10"%)1 * * Q IpF
VOLTAGE RANGE Vi Diff. = ov*®
Range, Linear Response +10 +12 * * v
CMR with 1kQ2 Source Imbalance:
G=1 a]] 70 90 BO 100 * * dB
G=10 bC 87 104 96 112 * . dB
G =100 DC 100 110 106 116 * * dB
G =200 DC 100 110 106 116 * * dB
G —= 500 bC 100 110 106 116 * * dB
NOISE, Input®
Voltage, fo = 10kHz 10 * * nV/VHz
fe == 0.1Hz to 10Hz 1 * * wVp-p
Current, fo = 10kHz 18 > *

NOISE, Output' ta//Hz
Voltage, fo = 10kHz 65 » * nV/\/Hz
fs = 0.1Hz to 10Hz 8 - * MVp-p

DYNAMIC RESPONSE
Small Signal: G =1 -3dB 25 - * MHz
G=10 25 . * MHz
G =100 470 . . kHz
G =200 240 * . kHz
G =500 100 - * kHz
Full Power Vour = 10V,
R. = 2kQ 190 270 * * « KHz
Slew Rate G =11t0100 12 17 * * . V/us
Settiing Time
0.1%. G =1 Vo = 20V step 4 * * us
G=10 2 * * us
G =100 3 - . us
G = 200 5 . . s
G =500 1 * - us
* Same as INA110AG
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ELECTRICAL (CONT)

INAM0AG INA110BG/SG INAT10KP/KU
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Settling Time:
0.01%, G =1 Vo = 20V step 5 125 * * * us
G=10 3 75 » * * us
G =100 4 75 * * * us
G =200 7 125 v * d us
G = 500 16 25 * * * us
Overload Recovery'™ §0% overdrive 1 . » us
POWER SUPPLY
Rated Voltage +15 * » v
Voltage Range +6 +18 * . . . v
Quigscent Current Vo = 0V +3.0 +45 . * * * mA
TEMPERATURE RANGE
Spegification: A, B, K —25 +85 * * 0 +70 °C
S —55 +128 °C
Operation —55 +125 * * -25 +85 °C
Storage -65 +150 . * —40 +85 °C
8 100 * * °C/W

* Same as INATI0AG
{1) Gains other than 1, 10, 100, 200, and 500 can be set by adding an external resistor, Rg, between pin 3 and pins 11, 12, and 16. Gain accuracy is a function of

NOTES

Rg and the internal resistors which have a £20% tolerance with 20ppm/°C drift,
formance Curves

(4) Vnoise /it = VVE ipur + (Vy oureur/Gain)?

of an input overdrive voltage

Burr-Brown IC Data Book

ABSOLUTE MAXIMUM RATINGS

(2) Adjustable to zero.
(5) Time required for output to return from saturation to linear operation following the removal

{3) For ditferential input voltage other than zero, see Typical Per-

PIN CONFIGURATION

................ +18V
............. +Vee
. —55°C to +125°C
... —25°C to +85°C
.. —65°C to +150°C
-40°C to +85°C

.............. +300°C
(soldering 3s): U................. +260°C

SUPPIY
Input voitage Range ............

Operating Temperature Range: G.
P, U.

Output Short-Circuit Duration ... Continuous to Common

BURN-IN SCREENING

Burn-in screening is an option available for both the
plastic- and ceramic-packaged INA 110, Burn-in duration
is 160 hours at the temperature shown below (or
equivalent combination of time and temperature).

Plastic “-BI" models: +85°C
Ceramic “-BI” models: +125°C

All units are tested after burn-in to ensure that grade
specifications are met. To order burn-in, add “-BI” to the
base model number.

MECHANICAL

—In 1 16 X200
+In| 2 15 | Output Oftset Adjust
RG | 3 14 | Output Offset Adjust
Input Offset Adjust | 4 13 | X10
input Offset Adjust | 5 12 | xt0Q
Reference | 6 1 X500
“Vee | 7 10 | Output Sense
+Veo | 8 9 | Output

ORDERING INFORMATION

Temperature
Model Package Range
IINAT10AG Ceramic DIP| -25°C to +85°C
INA110BG Ceramic DIP| -25°C to +85°C
INA110SG Ceramic DIP{-55°C to +125°C
INA110KP Plastic DIP | 0°Cto +70°C
INA110KU Plastic SO | 0°C to +70°C

BURN-IN SCREENING OPTION
See text for details

Burn-in Temp.

Model Package (160h)"""
INAT10AG-B! |Ceramic DIP +125°C
INA110BG-BI |Ceramic DIP +125°C
INA110SG-BI |Ceramic DIP +125°C
INAT110KP-BI | Plastic DIP +85°C
INA110KU-BI | Plastic SO +85°C
LNATTOKU-BI | Plastic

NOTE: Or equivalent combination. See text.

Hermetic DIP

ol 8

el b

Seating Plane

NOTE: Leads in true position
within 010" (. 25mnar) R

at seating plane

INCHES MILLIMETERS

oM MIN | Max | MIN | Max

—fe—y % A |_790 | 810 | 2007 | 2057

M c 105 170 | 267 | 432

\’/ D 015 021 [ 038 | 053

M F | 048 | o060 | 122 182
e L —of G 100 BASIC 254 BASIC

H 030 | o070 | o076 ] 178

J 008 012 [ 020 | o030

Pin numbers shawn for reference K 120 -240 3.05 6.10
only. Numbers are not marked on L 300 BASIC 1.62 BASIC

package. M — | e -1 e

N 025 | 060 | D64 | 152
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Small Outline Surface Mount

A
Ay
"
A00a0- i
I NOTE: Leads in true position
within 0.010" (.25mm) R at MMC
Performance B, B at seating plane
(1) Grade

arade. INCHES | MILLIMETERS
Il {dentifiec oM [ MIN | MAX |_MIN_| MAX

JEUUUUUUU 2 416 | 1016 | 10.57 |

412 9.86 | 1046
Pin 1 On Beveled Side -266 .302 726 | 767
H By

286 8.81 7.26
108 2.3 2.77
) ¥
IO 1§ LI%\ 4
I e O I
D

3

@

g2

022 038 0.56 097

012 0.20 0.30

391 A1 993 | 1068
5° TYP 5 TYP

.000 012 0.00 430

g

Z|Z|r |« |e|o|0

015 .020 0.38 0.51
G

050 BASIC 1.27 BASIC
(1) Performance grade identifier box for small outline surface mount. Blank indicates K grade. Part is marked INA110U.

Plastic DIP NOTE: Leads in true position
within .010“ {.25mm) R at MMC at
g T A e seating plane.
Ar PINS: Pin materiat and plating
Flka W e B ol B e W composition conform to method
77 2003 (solderability) of MIL-STD-
_ B8, B [ 883 (except paragraph 3.2).
‘ i CASE: Plastic
b l{LU- LAY INCHES MILLIMETERS
DM MIN [ Max_ | MIN | max
N A | 740 | 800 | 18.80 | 2032
~~Pin 1 A | 725 | 785 | 1842 | 1084
8 .230 .280 5.85 138
B | 200-] 250 | 608 | 636
C| 120] 200 305 508
' ’\L o | o5 | 02 | 038 | 058
) M J F | 030 | oro| ot | 178
c G 100 BASIC 54 BASIC
H 0.02 0.05 .51 1.27
K J 006 | 015 20 | 038
N K 070 150 .78 3.82
¥ L 300 BASIC 83 BASIC_|
M o | 15 0 | t5°
N | 0w 03] o625 076
Seating Piane P 025 | 0501 064 | 127
Ta = 25°C, tVec = 15VDC untess atherwise noted.
INPUT VOLTAGE RANGE VS SUPPLY OUTPUT SWING VS SUPPLY OUTPUT SWING VS LOAD RESISTANCE
*15 +16 +16
Eﬂz +13 / 12
o s =
S ° R =2k} ®
< 8 g
e 19 = =
o +10 S 18
£ $ g
s H H
3 3 =1
2+ O 7 O +4
+3 14
+6 19 t12 +15 118 16 19 *12 *15 +18 0 400 80O 1.2k 1.8k 2k
Power Supply Voltage (V) Power Supply Voitage (V) Load Resistance (£2)
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TYPICAL PERFORMANCE CURVES (CONT)

Ta = 25°C, +V¢c = 15VDC unless otherwise noted.

BIAS CURRENT VS SUPPLY
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Input Bias Current

BIAS CURRENT VS TEMPERATURE
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GAIN VS FREQUENCY
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DISCUSSION OF
PERFORMANCE

A simplified diagram of the INAI10 is shown on the first
page. The design consists of the classical three opera-
tional amplifier configuration with precision FET buffers
on the input. The result is an instrumentation amplifier
with premium performance not normally found in inte-
grated circuits.

The input section (A, and A:) incorporates high perfor-
mance, low bias current, and low drift amplifier cir-
cuitry. The amplifiers are connected in the noninverting
configuration to provide high input impedance (10'*().
Laser-trimming is used to achieve low offset voliage.
Input cascoding assures low bias current and high CMR.
Thin-film resistors on the integrated circuit provide
excellent gain accuracy and temperature stability.

The output section (A;) is connected in a unity-gain dif-
ference amplifier configuration. Precision matching of
the four 10k{} resistors, especially over temperature and
time, assures high common-mode rejection.

BASIC POWER SUPPLY AND SIGNAL
CONNECTIONS

Figure | shows the proper connections for power supply
and signal. Supplies should be decoupled with 1uF tanta-
lum capacitors as close to the amplifier as possible. To
avoid gain and CMR errors introduced by the external
circuit, connect grounds as indicated, being sure to min-
imize ground resistance. Resistance in series with the
reference (pin 6) will degrade CMR. Also to maintain
stability, avoid capacitance from the output to the gain
set, offset adjust, and input pins. The layout shown in
Figure 2 is suggested for best performance.

AVin

2 8
o—+
7 | WF R s
1uF -3
—Vee +Vee

Vour = AVin G N/

FIGURE 1. Basic Circuit Connection.

Burr-Brown IC Data Book

3-70

INATIO
- " GENERAL PURPOSE
SOLDER SIDE

FIGURE 2. Suggested PC Board Layout for INAI10.

OFFSET ADJUSTMENT

Figure 3 shows the offset adjustment circuit for the
INAIIQ. Both the offset of the input stage and output
stage can be adjusted separately. Notice that the offset
referred to the INAILIOY input (RTI) is the offset of the
input stage plus the offset of the output stage divided by
the gain of the input stage. This allows specification of
offset independent of gain.

+Vee —Vee

Input Output
Offset Offset
Adjust Adjust

Vour

AVn INA110

FIGURE 3. Offset Adjustment Circuit.

For systems using computer autozeroirg techniques,
neither offset nor offset drift are of concern. In many
other applications the factory-trimmed offset gives excel-
lent results. When greater accuracy is desired, one
adjustment is usually sufficient. In high gains (>100)
adjust only the input offset, and in low gains the output
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offset. For higher precision in all gains, both can be
adjusted by first selecting high gain and adjusting input
offset and then low gain and adjusting output offset. The
offset adjustment will, however, add to the drift by
approximately 0.33uV/°C per 100uV of input offset volt-
age that is adjusted. Therefore, care should be taken
when considering use of adjustment.

Output offsetting can be accomplished as shown in
Figure 4 by applying a voltage to the reference (pin 6)
through a buffer. This limits the resistance in series with
pin 6 to minimize CMR error. Be certain to keep this
resistance low. Note that the offset error can be adjusted
at this reference point with no appreciable degradation
in offset drift.

1
o0—-
Vour
AVin INATIO o
+Vee
2 I
o0— Ry
S
S Re
Vorrsetting \ Vee
QPA27 \
3R,
VoreseTTING
Vour  Vorrserting + AVin G o
With +Vee = 15V, Ry = 100k}, Rz = 1MQ),

Rj = 10k, Vorrserming = £150mV.
FIGURE 4. Output Offsetting.

GAIN SELECTION

Gain selection is accomplished by strapping the approp-
riate pins together on the INA1I0. Table 1 shows possible
gains from the internal resistors. Keep the connections as
short as possible to maintain accuracy.

TABLE 1. Internal Gain Connections.

Connect pin 3 Gain Gain
Gain to pin — Accuracy (%) Drift (ppm/°C}
The following gains have guaranteed accuracy
1 none 0.02 10
10 13 0.05 10
100 12 01 20
200 16 0.2 30
500 AR 0.5 50
The following gains have typical accuracy as shown
300 12 & 16 0.25 10
600 1 &12 0.25 40
700 1&16 20 40
800 .12, 816 20 80

Gains other than 1, 10, 100, 200, and 500 can be set by
adding an external resistor, Rq,, between pin 3 and pins
12, 16, and 1. Gain accuracy is a function of R¢; and the
internal resistors which have a +20% tolerance with
20ppm/°C drift. The equation for choosing R, is shown
below.

A0k

R(‘:G“]

— 504
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Gain can also be changed in the output stage by adding
resistance to the feedback loop shown in Figure 5. This is
useful for increasing the total gain or reducing the input
stage gain to prevent saturation of input amplifiers.

The output gain can be changed as shown in Table II.
Matching of R, and R; is required to maintain high
CMR. R; sets the gain with no effect on CMR.

TABLE 1. Output Stage Gain Control.

Qutput Stage Gain R, and R, R:
2 1.2kQ 2.74k0)
5 1kQ 5110
10 1.5kQ2 3400

COMMON-MODE INPUT RANGE

It is important not to exceed the input amplifiers’
dynamic range (see Typical Performance Curves). The
differential input signal and its associated common-
mode voltage should not cause the output of A, and A,
(input amplifiers) to exceed approximately +10V with
*15V supplies or nonlinear operation will result. Such
large common-mode voltages, when the INAIIOQ is in
high gain, can cause saturation of the input stage even
though the differential input is very small. This can be
avoided by reducing the input stage gain and increasing
the output stage gain with an H pad attenuator (sce
Figure 5).

o i R,
‘:R
10 b 2 v
9 cut
AV INA110 o
6
2
0 * )
SRy

INSTRUMENTATION AMPLIFIERS ! INA110

FIGURE 5. Gain Adjustment of Output Stage Using H
Pad Attenuator.

OUTPUT SENSE

An output sense has been provided 1o allow greater
accuracy in connecting the load. By attaching this feed-
back point to the load at the load site, IR drops due to
load currents are eliminated since they are inside the
feedback loop. Proper connection is shown in Figure |.
When more current is to be supplied, a power booster
can be placed within the feedback loop as shown in
Figure 6. Buffer errors are minimized by the loop gain af
the output amplifier.
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O—
Vour
AV INAT10 —0
<R

Ic = 100mA

v

FIGURE 6. Current Boosting the Output.

LOW BIAS CURRENT OF FET INPUT
ELIMINATES DC ERRORS

Because the INAI10 has FET inputs, bias currents drawn
through input source resistors have a negligible effect on
DC accuracy. The picoamp levels produce no more than
microvolts through megohm sources. Thus, input filtering
and input series protection are readily achievable.

A return path for the input bias currents must always be
provided to prevent charging of stray capacitance. Other-
wise the output can wander and saturate. A IMQ to
10MQ resistor from the input to common will return
floating sources such as transformers, thermocouples,
and AC-coupled inputs (see Applications section).

DYNAMIC PERFORMANCE

The INAIIO is a fast-settling FET input instrumentation
amplifier. Therefore, careful attention to minimize stray
capacitance is necessary to achieve specified performance.
High source resistance will interact with input capaci-
tance to reduce the overall bandwidth. Also, to maintain
stability, avoid capacitance from the output to the gain
set, offset adjust, and input pins (see Figure 2 for PC
board layout).

Applications with balanced-source impedance will pro-
vide the best performance. In some applications, mis-
matched source impedances may be required. If the
impedance in the negative input exceeds that in the

positive input, stray capacitance from the output will
create a net negative feedback and improve the circuit
stability. If the impedance in the positive input is greater,
the feedback due to stray capacitance will be positive
and instability may result. The degree of positive feedback
depends upon source impedance imbalance, operating
gain, and board layout. The addition of a small bypass
capacitor of 5pF to 50pF directly between the inputs of
the TA will generally eliminate any positive feedback.
CMR errors due to the input impedance mismatch will
also be reduced by the capacitor.

The INA0 is designed for fast settling with easy gain
selection. It has especially excellent settling in high gain.
It can also be used in fast-settling unity-gain applications.
As with all such amplifiers, the INAIIO does exhibit
significant gain peaking when set to a gain of 1. It is,
however, unconditionally stable. The gain peaking can
be cancelled by band-limiting the negative input to
400k Hz with a simple external RC circuit for applications
requiring flat response. CMR is not affected by the
addition of the 400kHz RC in a gain of |

Another distinct advantage of the INAIIQ is the high
frequency CMR response. High frequency noise and
sharp common-mode transients will be rejected. To
preserve AC CMR, be sure to minimize stray capacitance
on the input lines. Matching the RCs in the two inputs
will help to maintain high AC CMR.

APPLICATIONS

In addition to general purpose uses, the INAIIQ is
designed to accurately handle two important and demand-
ing applications: (1) inputs with high source impedances
such as capacitance/crystal/ photodetector sensors and
low-pass filters and series-input protection devices, and
(2) rapid-scanning data acquisition systems requiring
fast settling time. Because the user has access to the
output sense, current sources can also be constructed
using a minimum of external components. Figures 7
through 24 show application circuits.

+15v
pS
< /
> || S A N
1% ] Vo V200 16
— 3|k I b ! v
p | Ly | INA110 o
Pilld | \ !
[ ] JE ! 1\ ;=
Transducer : E \\ I\ /
3 A / \\ / 2
Nt e e — N

FIGURE 7. Transformer-Coupled Amplifier.
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! o LSTTTN, 1
° v
/ FAEY
12 ! I \ 16|
X100 I i | X200 —
[ INATI0 AV | 1 )
3 O R &
Thermocouple 6 \ \ |
Transducer or 7 ANV 2
Other Floating 2r —
Source
$ 1M Y
Bias
Current
Return
Driver minimizes degredation of CMR due to
distributed capacitance on the input lines.
v . — X
FIGURE 9. Instrumentation Amplifier with Shield
FIGURE 8. Floating Source Instrumentation Driver.
Amplifier,
Ve
+15V
T =N 75kQ*
" 3\ 4 \ AP _
\ 7 \ S aad
ooV :
I \‘ I‘ 1 X500
30002 l I INA1T10 O
F*
l ' | [} W 3 Vour
\ 1\ I 6
\ !\ | .
(NI A d B
~<Z T - 75kQ*
] —15
FET input aHows low-pass filtering with minimal effect on DC accuracy. \
* Larger resistors and a smaller capacitor can be used.
FIGURE 10. Bridge Amplifier with IlHz Low-Pass Input Filter.
+15v
+15V 1
1
o— L <102
1
- 1002
12
10MAZ 100 AVin L x200 INA110
INA110 | xs00." Vour
3 Vour 3
100mVp-p
2
o—
s
10MQ —15v

Ao A,

Az

* Use manual switch or low resistance relay
Layout is critical (see section on Dynamic Pertormance)

FIGURE 1l. AC-Coupled Differential Amplifier for
Frequencies Greater Than 0.016Hz.
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FIGURE 12. Programmable-Gain Instrumentation
Ampiifier (Precision Noninverting or

Inverting Buffer with Gain).
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FIGURE 13. Ratiometric Light Amplifier (Absorbance 5y 716 precision Gain-of-10 Amplifier with 60Hz
Measurement). Input Notch Filter.
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FIGURE 14. Rapid-Scanning-Rate Data Acquisition
Channel with Sus Settling to 0.01%.

-15v
1 For lower voltage, lower resistor noise:
Ri = Rz = 20k}, D1 — D4 = FDH300 (1nA leakage)
For higher volitage, higher resistor noise:
R: = Rz = 100k, D1 — Da = 2N4117A (1pA leakage)
X500 Vo Matching of RCs on inputs will affect CMR, but
ut L s
INATIO can be optimized by trimming R, or R.
3
FIGURE 17. Input-Protected Instrumentation Amplifier
2 7 with Minimal Degradation of DC Accuracy.
+
~15v
+15v
_ !
e — —
8
"
X500
AV INATO INATI0
3
2
o-
10k2
Gr = 1000 —15Vv
enaise = TNV/y/Hz
TSeTTLNG 0.01% = 16uS CMR is dependent on ratio matching
of external input resistors.
FIGURE 15. Fast-Settling Low-Noise Instrumentation

FIGURE 18. Unity-Gain Differential Amplifier with
Amplifier with Gain of 1000. Common-Mode Voltage Range of 1000V.
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<
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+Vaee = 10V
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Scale  $5000
Calibration Vrs = 50mv
¢
$s0kn
>
Qg
+Vegr = 10V
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v

Fast FET input allows high throughput for many channels with virtually no
DC error from bias current interacting with switch and source resistance

+15v

INA110

ADCT1
16-Bit

FIGURE 19. Load Cell Weighing Scale Instrumentation Amplifier.
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Variable Gain = 161 to 801
Gain drift is dependent on Rg ext
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For other gains:
- 40k _
Ro= 5 - 500

FIGURE 20. Differential Input Power Amplifier.
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+15V

AVin

INA110

lour = (AVi) (G) (1/10k + 1/R})

For OmA to 20mA output, R = 50.25Q with (AVw) (G) = 1V.

FIGURE 21. Differential Input FET Buffered Current

Source.
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é 3 X500
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Cold 1 WFT INATI0
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- 18V
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FIGURE 22. Thermocouple Amplifier with Cold Junc-
tion Compensation and Input Low-Pass
Filtering (< 1Hz).
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FIGURE 23. Differential Input/ Differential Output

Amplifier.
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Typical 0.01% Settling Time

O
13
x10
AViv INAT10
Rs L3 6
7
2f +
[
~15v
Code
V o
01
10

10
100
1000

6us
6us
12us

(2

LI

X110 X100
PGA Gain
Select

FIGURE 24. Digitally-Controlled Fast-Settling Programmable-Gain Instrumentation Amplifier.
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