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L%

Gain =10
FRICHEDRVIRED . Vs=215V, Vrge =0V, Ta=25C, RL=2kQ, A% &AL 9514k,
=2
Conditions A Grade B Grade
Parameter (Gain = 10) Min Typ Max Min Typ Max Unit
COMMON-MODE REJECTION
RATIO
CMRR DC to 60 Hz with 1 kQ Vem=-10Vto+10 V 94 100 dB
Source Imbalance
CMRR at 2 kHz Vem=-10Vto+10V 90 100 dB
NOISE Vine = Vin- = Vrer =0V
Voltage Noise f=1kHz 15 15 nV/\Hz
f=0.1Hzto 10 Hz 0.5 0.5 uV p-p
Current Noise f=1kHz 40 40 fANHz
£=0.1 Hz to 10 Hz 6 6 pA p-p
VOLTAGE OFFSET Referred to input,
Vs=25Vt0+15V
Offset 90 50 (Y
Over Temperature T =-40°C to +85°C 180 100 I\
Average TC T =-40°C to +85°C 15 0.8 uv/°C
Offset vs. Supply (PSR) 104 120 106 120 dB
INPUT CURRENT
Input Bias Current 0.5 15 0.4 0.6 nA
Over Temperature T =-40°C to +85°C 2.0 1 nA
Average TC T =-40°C to +85°C 1 1 pA/°C
Input Offset Current 0.2 0.6 0.1 0.4 nA
Over Temperature T =-40°C to +85°C 0.8 0.6 nA
Average TC T =-40°C to +85°C 1 1 pA/°C
REFERENCE INPUT
Rin 20 20 kQ
Iin Vine =ViN-=VRee =0V 50 60 50 60 }JA
Voltage Range -Vs +Vs -Vs +Vs \Y
Gain to Output 1+0.0001 1+0.0001 VIV
DYNAMIC RESPONSE
Small Signal —3 dB Bandwidth 650 650 kHz
Settling Time 0.01% 10 V step 6 6 us
Settling Time 0.001% 10 V step 9 9 us
Slew Rate 2 25 2 25 Vs
GAIN Vour=-10 Vto+10 V
Gain Error 0.07 0.02 %
Gain Nonlinearity
RL=10kQ 3 10 3 10 ppm
R =2kQ 3 10 3 10 ppm
Gain vs. Temperature 1 10 1 2 ppm/°C
INPUT
Input Impedance
Differential 100||2 100||2 GQ||pF
Common Mode 100||2 100||2 GQ||pF
Input Operating Voltage Range® Vs=+23V1to+5V -Vs+ +Vs— -Vs+ +Vs—-11 | V
19 11 19
Over Temperature T =—-40°C to +85°C -Vs+ +Vs— —Vs+ +Vs—12 | V
20 12 20
Input Operating Voltage Range® Vs=15Vto+18V -Vs+ +Vs— Vs + +Vs—-12 | V
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Conditions A Grade B Grade
Parameter (Gain =10) Min Typ Max Min Typ Max Unit
19 12 19
Over Temperature T =—40°C to +85°C —Vs+ +Vs— —Vs+ +Vs—12 | V
2.0 12 2.0
OUTPUT RL=10kQ
Output Swing Vs=+23Vtox5V —Vs+ +Vs— -Vs+ +Vs—-12 | V
11 12 11
Over Temperature T =—40°C to +85°C —Vs+ +Vs — —Vs+ +Vs—-13 | V
14 13 14
Output Swing Vs=#5Vto+18 V —Vs+ +Vs— —Vs+ +Vs—14 | V
12 14 12
Over Temperature T =-40°C to +85°C Vs + +Vs— —Vs+ +Vs—15 | V
16 15 16
Short-Circuit Current 18 18 mA
POWER SUPPLY
Operating Range Vs=+2.3Vto+18V 2.3 +18 2.3 +18 \%
Quiescent Current 0.85 1 0.85 1 mA
Over Temperature T =-40°C to +85°C 1 1.2 1 1.2 mA
TEMPERATURE RANGE
Specified Performance —40 +85 -40 +85 °C
Operating Range® -40 +125 -40 +125 °C
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Gain = 100
FRICHEEDRVIRY | Vs=215V, Ve =0V, Ta=25C, RL=2kQ, A% HUEL 35 Ak,
= 3.
Conditions A Grade B Grade
Parameter (Gain = 100) Min Typ Max Min Typ Max Unit
COMMON-MODE REJECTION
RATIO
CMRR DC to 60 Hz with 1kQ | Vem=-10 Vto +10 V 114 120 dB
Source Imbalance
CMRR at 2 kHz Vem=-10Vto+10V 100 105 dB
NOISE Vine=Vin-=Vrer =0V
Voltage Noise f=1kHz 8 8 nV/AHz
f=0.1Hzto 10 Hz 0.3 0.3 uV p-p
Current Noise f=1kHz 40 40 fANHz
f=0.1 Hz to 10 Hz 6 6 PA p-p
VOLTAGE OFFSET Referred to input,
Vs=25Vt0+15V
Offset 90 50 Y
Over Temperature T =-40°C to +85°C 140 80 I\
Average TC T =-40°C to +85°C 0.9 0.5 uv/°C
Offset vs. Supply (PSR) 118 140 124 140 dB
INPUT CURRENT
Input Bias Current 0.5 15 0.4 0.6 nA
Over Temperature T =-40°C to +85°C 2.0 1 nA
Average TC T =-40°C to +85°C 1 1 pA/°C
Input Offset Current 0.2 0.6 0.1 0.4 nA
Over Temperature T =-40°C to +85°C 0.8 0.6 nA
Average TC T =-40°C to +85°C 1 1 pA/°C
REFERENCE INPUT
Rin 20 20 kQ
Iin Vine =Vin- = Vree =0 V 50 60 50 60 HA
Voltage Range -Vs +Vs -Vs +Vs \Y
Gain to Output 1+ 1+ VIV
0.0001 0.0001
DYNAMIC RESPONSE
Small Signal —3 dB Bandwidth 110 110 kHz
Settling Time 0.01% 10 V step 13 13 us
Settling Time 0.001% 10 V step 15 15 us
Slew Rate 2 25 2 25 Vs
GAIN Vour=-10Vto+10 V
Gain Error 0.1 0.05 %
Gain Nonlinearity
RL=10kQ 5 15 5 15 ppm
RL=2kQ 15 45 15 45 ppm
Gain vs. Temperature 1 10 1 2 ppm/°C
INPUT
Input Impedance
Differential 100||2 100||2 GQ||pF
Common Mode 100||2 100||2 GQ||pF
Input Operating Voltage Range® Vs=+23V1to15V -Vs+ +Vs— -Vs+1.9 +Vs—-11 |V
19 11
Over Temperature T =-40°C to +85°C Vs + +Vs— -Vs+2.0 +Vs—-12 |V
20 12
Input Operating Voltage Range Vs=15Vto+18V -Vs+ +Vs— -Vs+1.9 +Vs—-12 |V
19 12
Over Temperature T =—40°C to +85°C -Vs+ +Vs— -Vs+2.0 +Vs—-12 |V
Rev. 0 — 5/21 —
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Conditions A Grade B Grade
Parameter (Gain =100) Min Typ Max Min Typ Max Unit
20 12
OUTPUT RL=10kQ
Output Swing Vs=+2.3Vtot5V Vs + +Vs— -Vs+1.1 +Vs—-12 |V
11 12
Over Temperature T =—40°C to +85°C —Vs+ +Vs — -Vs+14 +Vs—-13 |V
14 13
Output Swing Vs=15Vt0o+18 V Vs + +Vs— -Vs+1.2 +Vs—-14 |V
12 14
Over Temperature T =—40°C to +85°C —Vs+ +Vs— -Vs+ 1.6 +Vs—15 |V
16 15
Short-Circuit Current 18 18 mA
POWER SUPPLY
Operating Range Vs=+2.3Vto+18V 2.3 +18 2.3 +18 \%
Quiescent Current 0.85 1 0.85 1 mA
Over Temperature T =-40°C to +85°C 1 1.2 1 1.2 mA
TEMPERATURE RANGE
Specified Performance —40 +85 -40 +85 °C
Operating Range® -40 +125 -40 +125 °C
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Package 03a Unit
8-Lead MSOP, 4-Layer JEDEC Board 135 °C/W
8-Lead SOIC, 4-Layer JEDEC Board 121 °C/IW

ESD OFE

= 4.
Parameter Rating
Supply Voltage +18V
Output Short-Circuit Current Indefinite
Input Voltage (Common Mode) +Vs
Differential Input VVoltage +Vs
Storage Temperature Range —65°C to +150°C
Operating Temperature Range’ —40°C to +125°C
Maximum Junction Temperature 140°C
ESD
Human Body Model 2 kv
Charge Device Model 1kv
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F—F—-HAF

Model Temperature Range Package Description PackageOption Branding
AD8228ARMZ! -40°C to +85°C 8-Lead MSOP RM-8 Y16
AD8228ARMZ-RL* —40°C to +85°C 8-Lead MSOP, 13" Tape and Reel RM-8 Y16
AD8228ARMZ-R7* -40°C to +85°C 8-Lead MSOP, 7" Tape and Reel RM-8 Y16
AD8228ARZ? —40°C to +85°C 8-Lead SOIC_N R-8

AD8228ARZ-RL’ -40°C to +85°C 8-Lead SOIC_N, 13" Tape and Reel R-8

AD8228ARZ-RT* —40°C to +85°C 8-Lead SOIC_N, 7" Tape and Reel R-8

AD8228BRMZ’ —40°C to +85°C 8-Lead MSOP RM-8 Y1M
AD8228BRMZ-RL! —40°C to +85°C 8-Lead MSOP, 13" Tape and Reel RM-8 Y1iM
AD8228BRMZ-R7* —40°C to +85°C 8-Lead MSOP, 7" Tape and Reel RM-8 Y1iM
AD8228BRZ! ~40°C to +85°C 8-Lead SOIC_N R-8

AD8228BRZ-RL* —40°C to +85°C 8-Lead SOIC_N, 13" Tape and Reel R-8

AD8228ARZ-R7* —40°C to +85°C 8-Lead SOIC_N, 7" Tape and Reel R-8

1 Z = RoHS #:Hu sy i,
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