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BURR - BROWN®

==

INA105

Precision Unity Gain
DIFFERENTIAL AMPLIFIER

FEATURES

@® CMR 86dB min OVER TEMPERATURE
® GAIN ERROR: 0.01% max
@® NONLINEARITY: 0.001% max

® NO EXTERNAL ADJUSTMENTS
REQUIRED

® EASY TO USE

® COMPLETE SOLUTION
® HIGHLY VERSATILE

® LOW COST

® PLASTIC DIP, TO-99 HERMETIC METAL,
AND SO-8 SOIC PACKAGES

DESCRIPTION

The INAI05 is a monolithic Gain = 1 differential
amplifier consisting of a precision op amp and on-chip
metal film resistors. The resistors are laser trimmed
for accurate gain and high common-mode rejection.
Excellent TCR tracking of the resistors maintains
gain accuracy and common-mode rejection over
temperature.

The differential amplifier is the foundation of many
commonly used circuits. The INA10S provides this
precision circuit function without using an expensive
precision resistor network. The INA 105 is available in
8-pin plastic DIP, SO-8 surface-mount and TO-99
metal packages.

APPLICATIONS

® DIFFERENTIAL AMPLIFIER

@ INSTRUMENTATION AMPLIFIER
BUILDING BLOCK

@ UNITY-GAIN INVERTING AMPLIFIER

@ GAIN-OF-1/2 AMPLIFIER

@ NONINVERTING GAIN-OF-2 AMPLIFIER
® AVERAGE VALUE AMPLIFIER

® ABSOLUTE VALUE AMPLIFIER

® SUMMING AMPLIFIER

® SYNCHRONOUS DEMODULATOR

® CURRENT RECEIVER WITH COMPLIANCE
TO RAILS

® 4mA TO 20mA TRANSMITTER

® VOLTAGE-CONTROLLED CURRENT
SOURCE

@ ALL-PASS FILTERS

o 25k0} 25k 5
_In o ,/W'L P —O Sense
LD V+
3]
+—0C Output
4oy
3 25k0 25k -
+In O YA YA O Ref

T RS

International Airport Industrial Park « Mailing Address: PO Box 11400, Tucson, AZ 85734 - Street Address: 6730 S. Tucson Blvd., Tucson, AZ 85706 - Tel: (520) 746-1111 - Twx: 910-852-1111
Internet: hitp://werw.burr-brown.com!' - FAXLine: (800} 548-6133 (USiCanada Only) - Cable; BBRCORP - Telex: 066-6491 - FAX: (520) 889-1510 - Immediate Product info: (800) 548-6132

“1985 Burr-Brown Corporation

PDS-617G

Printed in U.S.A. August, 1993
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INA105

R,

 + oy,

%
Ry
+15V

Vg = V=V,
Offset Adjustment
Range = +300pV

=

-

499kQ
100k
100

=15V

FIGURE 2. Offset Adjustment.

-In 5

INAT0SEM

Vv,0

+Hn 4

V, O

Vo=V5-V,

CMR = 100dB

Gain Error = 0.005%

Nanlinearity = 0.0002%

INA105
5
— WA
6
Vo
Output
1
— MW

.}l_

Vg = (1 +2Ro/Ry) (V2 -V,)

For low source impedance applications, an input stage using OPA27 op
amps will give the best low noise, offset, and temperature drift performance.
At source impedances above about 10k£, the bias current noise of the
OPA27T reacting with the input impedance begins to dominate the noise
performance. For these applications, using the OPA111 or dual OPA2111
FET input op amp will provide lower noise performance. For lower cost use
the OPA121 plastic. To construct an eleciromeler use the OPA128.

R, R, |GAIN |CMRR | MAX NOISE AT 1kHz
A, A, @ | @ v | @B | 1 (nvAHZ)
OPAZTA 505 | 25k | 100 128 40nA 4
OPA111B 202 10k 100 110 1pA 10
OPA128LM | 202 10k 100 118 7oA 38

FIGURE 4. Precision Instrumentation Amplifier.

FIGURE 3. Precision Ditference Amplifier.

BURR - BROWN®

INA105

INA105
2 5
YW YW
= e
+ Vo
Oto2V
= W ‘
L
0 to 20mA

FIGURE 5. Current Receiver with Compliance to Rails.
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BURR - BROWN®

PGA204
PGA205

Programmable Gain

INSTRUMENTATION AMPLIFIER

FEATURES

@ DIGITALLY PROGRAMMABLE GAIN:

PGA204: G=1, 10, 100, 1000V/V
PGA205: G=1, 2, 4, 8V/IV

@ LOW OFFSET VOLTAGE: 50V max

@ LOW OFFSET VOLTAGE DRIFT: 0.25.V/°C
@ LOW INPUT BIAS CURRENT: 2nA max

® LOW QUIESCENT CURRENT: 5.2mA typ
@ NO LOGIC SUPPLY REQUIRED

@ 16-PIN PLASTIC DIP, SOL-16 PACKAGES

APPLICATIONS

@ DATA ACQUISITION SYSTEM

@ GENERAL PURPOSE ANALOG BOARDS
® MEDICAL INSTRUMENTATION

DESCRIPTION

The PGA204 and PGA205 are low cost, general pur-
pose programmable-gain instrumentation amplifiers
offering excellent accuracy. Gains are digitally se-
lected: PGA204—1, 10, 100, 1000, and PGA205—1,
2,4, 8V/V. The precision and versatility, and low cost
of the PGA204 and PGA205 make them ideal for a
wide range of applications,

Gain is selected by two TTL or CMOS-compatible
address lines, Ay and A,. Internal input protection can

withstand up to £40V on the analog inputs without
damage.

The PGA204 and PGA205 are laser trimmed for very
low offset voltage (50uV), drift (0.25pV/°C) and high
common-mode rejection (115dB at G=1000). They op-
erate with power supplies as low as +4.5V, allowing use
in battery operated systems. Quiescent current is SmA.,
The PGA204 and PGA20S are available in 16-pin
plastic DIP, and SOL-16 surface-mount packages, speci-
fied for the <40°C 1o +85°C temperature range.

Var V+
{13
R PGA204
W T yuae PGA205
Vin © Protection Feedback
MW W—t-
- 25k} 25k0
e 16 =
1 Digitally Selected
Ay O—13 Feedback Network +A3 T
> 14 R |
Digital 0——
Ground
. O Ref
+ 5] |Over-Voliage W "W 10
Vi € Protection Sk Al

a(L J)?

Vog Adj

International Airport Industrial Park  «
Tel: (520) 7461111+

Mailing Address: PO Box 11400
Twx: 9109521111« Cable: BBRCORP

(=]
O—
(=<}

Voo V-

« Tucson, AZ 85734 - Streel Address: 6730 S. Tucson Blvd. + Tucson, AZ 85706
«  Telex: 066-6491

«  FAX: (520) 8891510 « Immediate Product Info: (800) 548-6132

©1991 Burr-Brown Corporation PDS-1176A

Printed in ULS.A. October, 1993




SPECIFICATIONS

ELECTRICAL PGA204 G=1, 10, 100, 1000V/V
AL Tp=+25°C, Vg = £15V, and R, = 2kQ unless otherwise noted.

PGA204BP, BU PGAZ204AP, AU
PARAMETER CONDITIONS MIN TYP MAX MIN I TYP [ MAX UNITS
INPUT
Ofiset Voltage, RTI Ta=+25°C +104+20/G | £504+100/G +25+430/G | £125+500/G uv
vs Temperature Ta=Tum 10 Tpax +0.1+0.5/G | +0.25+5/G +0.25+5/G | +1+10/G e
vs Power Supply Vg=+4 5V to £18V 0.542/G I+10/G 2 . uNv
Long-Term Stability +0.2+0.5/G > uvimo
Impedance, Differential 10'0)j6 ¥ a || pF
Comman-Maode 10016 * Q| pF
Input Common-Mode Range V=0V (see lext) +10.5 +12.7 ¥ = Vv
Safe Input Voltage : +40 . v
Common-Mode Rejection Vey=t10V, ARg=1kQ
G=1 80 99 75 S0 dB
G=10 96 114 90 106 dB
G=100 110 123 106 110 dB
G=1000 115 123 106 110 dB
BIAS CURRENT .5 2 = 15 na
vs Temperature +8 2 pAC
Offset Current +1.5 +2 . = nA
vs Temperature 8 - pAPC
MNOISE, Voltage, RTI: f=10Hz G=100, Rs=00 16 * nViHz
f=100Hz G100, Ag=08 13 ' nviHz
f=1kHz G=100, Rg=002 13 g nVivHz
fa=0.1Hz to 10Hz G=100, Rg=00 0.4 * uVp-p
Noise Current
=10Hz 0.4 : pANHZ
t=1kHz 02 ¥ pANHZ
fg=D.1Hz 10 10Hz 18 - pAp-p
GAIN, Error G=1 +0.005 +0.024 i +0.05 Y
G=10 +0.01 +0.024 * .05 Y
G=100 +0.01 +0.024 > +0.05 %
G=1000 +0.02 +0.05 * +0.1 %
Gain vs Temperature G=1 to 1000 25 £10 ~ ‘ ppm*C
MNonlinearity G=1 +0.0004 +0.001 * 10.002 % of FSR
G=10 +0.0004 +0.002 * +(.004 % of FSR
G=100 +0.0004 +0.002 3 +(0.004 % of FSR
G=1000 +0.0008 +0.01 = +0.02 % of FSR
OUTPUT
Voltage, Positive!! lo=5mA, Tyn 10 Thax (V+)-1.5 [V+}-1.3 * 4 v
Negative(@ lo==5mA, Tyn 10 Tyax (V=341.5 | (v=)+1.3 - - v
Load Capacitance Stability 1000 * pF
Short Circuit Current +23/-17 : mA
FREQUENCY RESPONSE
Bandwidth, —3dB G=1 1 * MHz
G=10 80 ¥ kHz
G=100 10 ip kHz
G=1000 1 * kHz
Slew Rate Vg=t10V, G=10 0.3 Q.7 * " Vius
Settling Timel®, 0.1% G=1 22 z 1S
G=10 23 5 us
G=100 100 ™ us
G=1000 1000 * us
0.01% G=1 23 * Hs
G=10 28 o Hs
G=100 140 : us
G=1000 1300 2 us
Overload Recovery 50% Owverdrive 70 " ps
DIGITAL LOGIC
Digital Ground Voltage, Vg V- (V+)—4 * * v
Digital Low Voltage V= Vg +0.8Y * " v
Digital Input Current 1 ¥ pA
Digital High Voltage Vg +2 Vi ¢ x v
POWER SUPPLY, Voltage +4.5 +15 +18 g ¥ .
Current Vin=0V +5.2/-4.2 6.5 . +7.5 mA
TEMPERATURE RANGE
Specification —40 +85 N i °c
Operating —40 +125 . * oG
Ga 80 . SCAW

* Specification same as PGA204BP.
NOTES: (1) Input-referred noise voltage varies with gain. See typical curves. (2} Output voltage swing is tested for +10V min on +11.4V power supplies. (3) Includes
time to switch to a new gain.
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