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AD8231

1%

BRI D VIR D . Ve=5V. Vegr=2.5V. G=1. R =10kQ. T,=25C,

x2
Parameter Conditions Min  Typ Max |Unit
INSTRUMENTATION AMPLIFIER
Offset Voltage Vos RTI = Vg + Voso/G
Input Offset, Vg 4 15 uv
Average Temperature Drift T, =-40°C to +125°C 0.01 0.05 |uv/eC
Output Offset, Voso 15 30 uv
Average Temperature Drift T, =-40°C to +125°C 0.05 0.5 uv/eC
Input Currents
Input Bias Current 250 500 |pA
T, =-40°C to +125°C 5 nA
Input Offset Current 20 100 |pA
T, =-40°C to +125°C 0.5 nA
Gains 1,2,4,8, 16,32, 64, or 128
Gain Error
G=1 005 |%
G=2to 128 0.8 %o
Gain Drift T, =-40°C to +125°C
G=1to32 3 10 ppm/°C
G =064 4 20 ppm/°C
G=128 10 30 ppm/°C
Linearity 0.2 Vto4.8V,10kQ load ppm
0.2V t04.8V,2kQ load ppm
CMRR
G=1 80 dB
G=2 86 dB
G=4 92 dB
G=38 98 dB
G=16 104 dB
G=32 110 dB
G=64 110 dB
G=128 110 dB
Noise o =V(e,2 + (6,/G)), Vi, Vinm =25V
Input Voltage Noise, e,; f=1kHz 32 nVAHz
f=1kHz, T, =-40°C 27 nVAHz
f=1kHz, T, = 125°C 39 nVAHz
f=0.1Hzto 10 Hz 0.7 uV p-p
Output Voltage Noise, €,, f=1kHz 58 nVAHz
f=1kHz, T, =-40°C 50 nVAHz
f=1kHz, T, =125°C 70 nVAHz
f=0.1Hzto 10 Hz 1.1 uV p-p
Current Noise f=10Hz 20 fANHz
Other Input Characteristics
Common-Mode Input Impedance 10115 GQIIpF
Power Supply Rejection Ratio 100 115 dB
Input Operating Voltage Range 0.05 495 |V
Reference Input
Input Impedance 28 kQ
Voltage Range -0.2 +52 |V
REV. A —3—




AD8231

Parameter Conditions Min  Typ Max |[Unit
Dynamic Performance
Bandwidth
G=1 2.7 MHz
G=2 2.5 MHz
Gain Bandwidth Product
G=41t0128 7 MHz
Slew Rate 1.1 V/us
Output Characteristics
Output Voltage High R =100 kQ to ground 4.9 4.94 \%
R; =10 kQ to ground 4.8 4.88 v
Output Voltage Low R, =100kQto5V 60 100  |mV
R =10kQto5V 80 200 |mV
Short-Circuit Current 70 mA
Digital Interface
Input Voltage Low T, =-40°C to +125°C 1.0 v
Input Voltage High T, =-40°C to +125°C 4.0 A%
Setup Time to CS High T, =-40°C to +125°C 50 ns
Hold Time after CS High T, =-40°C to +125°C 20 ns
OPERATIONAL AMPLIFIER
Input Characteristics
Offset Voltage, Vs 5 15 uv
Temperature Drift T, =-40°C to +125°C 0.01  0.06 [pv/eC
Input Bias Current 250 500 |pA
T, =-40°C to +125°C 5 nA
Input Offset Current 20 100 |pA
T, =-40°C to +125°C 0.5 nA
Input Voltage Range 0.05 495 |V
Open-Loop Gain 100 120 V/mV
Common-Mode Rejection Ratio 100 120 dB
Power Supply Rejection Ratio 100 110 dB
Voltage Noise Density 20 nVAHz
Voltage Noise f=0.1 Hzto 10 Hz 0.4 uVv p-p
Dynamic Performance
Gain Bandwidth Product 1 MHz
Slew Rate 0.5 V/us
Output Characteristics
Output Voltage High L = 100 kQ to ground 4.9 4.96 v
Ry =10 kQ to ground 4.8 4.92 v
Output Voltage Low R =100kQto5V 60 100 |mV
R, =10kQto5V 80 200  |mV
Short-Circuit Current 70 mA
BOTH AMPLIFIERS
Power Supply
Quiescent Current 4 5 mA
Quiescent Current (Shutdown) 0.01 1 UA
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AD8231

BRSO VIR D . Ve=3.0V. Vegr=1.5V. T,=25C. G=1. R, =10kQ,

=3
Parameter Conditions Min  Typ Max |Unit
INSTRUMENTATION AMPLIFIER
Offset Voltage Vos RTI = Vg + Voso/G
Input Offset, Vg 4 15 uv
Average Temperature Drift 0.01 0.05 |uv/eC
Output Offset, Voso 15 30 uv
Average Temperature Drift 005 0.5 uv/eC
Input Currents
Input Bias Current 250 500 |pA
T, =-40°C to +125°C 5 nA
Input Offset Current 20 100 |pA
T, =-40°C to +125°C 0.5 nA
Gains 1,2,4,8, 16,32, 64, or 128
Gain Error
G=1 005 |%
G=2to0 128 0.8 %o
Gain Drift T, =-40°C to +125°C
G=1t032 3 10 ppm/°C
G =064 4 20 ppm/°C
G=128 10 30 ppm/°C
CMRR
G=1 80 dB
G=2 86 dB
G=4 92 dB
G=8 98 dB
G=16 104 dB
G=32 110 dB
G=64 110 dB
G=128 110 dB
Noise e, = Ve, + (€,/G)?)
Vine Vi =25V, T, =25°C
Input Voltage Noise, e, f=1kHz 40 nVAHz
f=1kHz, T, =-40°C 35 nVAHz
f=1kHz, T, = 125°C 48 nVAHz
f=0.1 Hzto 10 Hz 0.8 uVv p-p
Output Voltage Noise, e, f=1kHz 72 nVAHz
f=1kHz, T, =-40°C 62 nVAHz
f=1kHz, T, =125°C 83 nVAHz
f=0.1Hzto 10 Hz 14 uV p-p
Current Noise f=10Hz 20 fANHz
Other Input Characteristics
Common-Mode Input Impedance 10115 GQIIpF
Power Supply Rejection Ratio 100 115 dB
Input Operating Voltage Range 0.05 295 |V
Reference Input
Input Impedance 28 kQlIIpF
Voltage Range -0.2 +32 |V
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AD8231

Parameter Conditions Min  Typ Max |[Unit
Dynamic Performance
Bandwidth
G=1 2.7 MHz
G=2 2.5 MHz
Gain Bandwidth Product
G=41to0128 7 MHz
Slew Rate 1.1 V/us
Output Characteristics
Output Voltage High R, = 100 kQ to ground 29 2.94 \%
R; =10 kQ to ground 2.8 2.88 v
Output Voltage Low R, =100kQto 3V 60 100  |mV
R, =10kQto3V 80 200 |mV
Short-Circuit Current 40 mA
Digital Interface
Input Voltage Low T, =-40°C to +125°C 0.7 v
Input Voltage High T, =-40°C to +125°C 2.3 v
Setup Time to CS High T, =-40°C to +125°C 60 ns
Hold Time after CS High T, =-40°C to +125°C 20 ns
OPERATIONAL AMPLIFIERS
Input Characteristics
Offset Voltage, Vs 5 15 uv
Temperature Drift T, =-40°C to +125°C 0.01  0.06 [pv/eC
Input Bias Current 250 500 |pA
T, =-40°C to +125°C 5 nA
Input Offset Current 20 100 |pA
T, =-40°C to +125°C 0.5 nA
Input Voltage Range 0.05 295 |V
Open-Loop Gain 100 120 V/mV
Common-Mode Rejection Ratio 100 120 dB
Power Supply Rejection Ratio 100 110 dB
Voltage Noise Density 27 nVAHz
Voltage Noise f=0.1 Hzto 10 Hz 0.6 uVv p-p
Dynamic Performance
Gain Bandwidth Product 1 MHz
Slew Rate 0.5 V/us
Output Characteristics
Output Voltage High L = 100 kQ to ground 2.9 2.96 v
R; =10 kQ to ground 2.8 2.82 \%
Output Voltage Low R =100kQto3V 60 100 |mV
R =10kQto3V 80 200  |mV
Short-Circuit Current 40 mA
BOTH AMPLIFIERS
Power Supply
Quiescent Current 3.5 4.5 mA
Quiescent Current (Shutdown) 0.01 1 UA

REV. A



AD8231

e RRER

x4
Parameter Rating
Supply Voltage 6V
Output Short-Circuit Current Indefinite!

-Vg-03Vto+Vg+03V
-Vs-03Vto+Vg+03V

Input Voltage (Common-Mode)
Differential Input Voltage

Storage Temperature Range -65°C to +150°C
Operational Temperature Range -40°C to +125°C
Package Glass Transition Temperature | 130°C
ESD (Human Body Model) 1.5kV
ESD (Charged Device Model) 1.5kV
ESD (Machine Model) 0.2kV

1 105~130CH Y v » 7 ¥ a YIRETIE, JAEEITED 10008 2 B2 5 & 7/3 1 A
OEEMEIHONL Z EDH ) 5,

LRtoMixt i KEKEZBRZAA NV AZINADE, T35 R
BEAN GG 5252 F7H ) TT, ZOREFA L AE
WOARERETAHDOTHY), ZoEOEEL Y ¥ a v IZE
T LHEMULTOTNA ABELZEDTZHDTIEDH ) T
Ao TINA A% BRI IR AR EARIRBICE C &, T8 2D
BRI 525280 ) £,

~ e

REV. A

K
x5

Thermal Pad 0, Unit
Soldered to Board 54 °C/W
Not Soldered to Board 96 °C/W
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4mm X 4mmY A4 X DR OLECSPEBE D 7 v b7 ¥ b &AM
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32 0.37 1332 |21.8 |139.2 [22.8
100 0.66 128.3 |21.0 |137.63(22.0
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Optional Poles
Sallen Key Before In-Amp | After Op Amp
3dB R1, C1, R6, R7 |C4 R5 C3
Freq R2(kQ) | C2(nF) | (kQ) (nF) (kY (nF)
32 Hz 499 10 499 4.7 49.9 100
100 Hz 158 10 158 4.7 16 100
320 Hz 49.9 10 49.9 4.7 4.99 100
1 kHz 158 1 158 0.47 1.6 100
3.2 kHz 49.9 1 49.9 0.47 0.499 100
10 kHz 15.8 1 15.8 0.47 0.16 100
32 kHz 4.99 1 4.99 0.47 0.049 100
OPTIONAL POLE SALLEN KEY OPTIONAL POLE
(TWO POLE)
R6
BIAS g £R3 «ts
POINT { v
< R4
BIAS :Z;
POINT 8
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INDICATOR EAE EXPOSED| 2.105Q
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l«— | 19058sC
I \ oM
1.00 | 1-C¥  0.02NOM
0.85 — X 4#0.35 T_ }
0.80 0.30 - 0.20 REF
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COMPLIANT TO JEDEG STANDARDS MO-220-VGGC
X57. 16> =K+ JL—L -Fy T XF5—=JL-Xy 45— [LFCSP_VQ]
4mmX4mmART 1 BEI Ty K

(CP-16-4)

HEEAL D mm
A—F—HAR
Model Temperature Range Package Description Package Option
AD8231ACPZ-R7! -40°C to +125°C 16-Lead LFCSP_VQ, 7" Tape and Reel CP-16-4
AD8231ACPZ-RL! -40°C to +125°C 16-Lead LFCSP_VQ, 13" Tape and Reel CP-16-4
AD8231ACPZ-WP! —40°C to +125°C 16-Lead LFCSP_VQ, Waffle Pack CP-16-4
ADS8231-EVALZ! Evaluation Board
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