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VS = ±15 V VREF = 0 V TA = 25°C G = 1 RL = 2 kΩ

 1
  AR BR  

        
DC 60 Hz

1 kΩ
VCM = −10 V +10 V

VCM = −10 V +10 V

       

G = 1 80   90   dB 
G = 10 100   110   dB 
G = 100 120   130   dB 
G = 1000 130   140   dB 

CMRR(10 kHz)        
G = 1 80   80   dB 
G = 10 90   100   dB 
G = 100 100   110   dB 
G = 1000 100   110   dB 

=√eNI
2 + (eNO/G)2

      

1 kHz        
eNI VIN+, VIN−, VREF=0   8   8 nV/√Hz 
eNO   75   75 nV/√Hz 

RTI f = 0.1 Hz 10 Hz        
G = 1  2   2  μV p-p 
G = 10  0.5   0.5  μV p-p 
G = 100 1000  0.25   0.25  μV p-p 

f = 1 kHz  40   40  fA/√Hz 
 f = 0.1 Hz 10 Hz  6   6  pA p-p 

1        
VOSI VS = ±5 V ±15 V   60   25 μV 

T = −40°C +85°C   86   45 μV 
(TC)   0.4   0.3 μV/°C 

VOSO VS = ±5 V ±15 V   300   200 μV 
T = −40°C +85°C   0.66   0.45 mV 

(TC)   6   5 μV/°C 
(PSR) VS = ±2.3 V ±18 V        

G = 1 90 110  94 110  dB 
G = 10 110 120  114 130  dB 
G = 100 124 130  130 140  dB 
G = 1000 130 140  140 150  dB 

       
 0.5 1.5  0.2 0.4 nA 

T = −40°C +85°C   2.0   1 nA 
(TC)  1   1  pA/°C 

 0.2 0.6  0.1 0.4 nA 
T = −40°C +85°C   0.8   0.6 nA 

(TC)  1   1  pA/°C 
       

RIN  20   20  kΩ 
IIN VIN+, VIN−, VREF = 0  50 60  50 60 μA 

–VS  +VS –VS  +VS V 
1 ± 0.0001 1 ± 0.0001 V/V 
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  AR BR  

       
VS = ±2.3 V ±18 V ±2.3  ±18 ±2.3  ±18 V 

 0.9 1  0.9 1 mA 
T = −40°C +85°C  1 1.2  1 1.2 mA 

       
-3 dB        

G = 1   825   825  kHz 
G = 10  562   562  kHz 
G = 100  100   100  kHz 
G = 1000  14.7   14.7  kHz 

0.01% 10 V        
G = 1 100  10   10  μs 
G = 1000  80   80  μs 

0.001% 10 V        
G = 1 100  13   13  μs 
G = 1000  110   110  μs 

G = 1 1.5 2  1.5 2  V/μs 
 G = 5 100 2 2.5  2 2.5  V/μs 

 G = 1 + (49.4 kΩ/RG)        
1  1000 1  1000 V/V 

VOUT ± 10 V        
G = 1   0.03   0.02 % 
G = 10   0.3   0.15 % 
G = 100   0.3   0.15 % 
G = 1000   0.3   0.15 % 

VOUT =−10 V +10 V        
G = 1 to 10 RL = 10 kΩ  3 10  3 10 ppm 
G = 100 RL = 10 kΩ  5 15  5 15 ppm 
G = 1000 RL = 10 kΩ  10 40  10 40 ppm 
G = 1 to 100 RL = 2 kΩ  10 95  10 95 ppm 

       
G = 1  3 10  2 5 ppm/°C 
G > 12   –50   –50 ppm/°C 

       
       
 100||2   100||2  GΩ||pF 
 100||2   100||2  GΩ||pF 

3 VS = ±2.3 V ±5 V –VS + 1.9  +VS − 1.1 –VS + 1.9  +VS − 1.1 V 
T = −40°C +85°C –VS + 2.0  +VS − 1.2 –VS + 2.0  +VS − 1.2 V 
VS = ±5 V ±18 V –VS + 1.9  +VS − 1.2 –VS + 1.9  +VS − 1.2 V 
T =−40°C +85°C –VS + 2.0  +VS − 1.2 –VS + 2.0  +VS − 1.2 V 
RL = 10 kΩ        
VS = ±2.3 V ±5 V –VS + 1.1  +VS − 1.2 –VS + 1.1  +VS − 1.2 V 
T = −40°C +85°C –VS + 1.4  +Vs − 1.3 –VS + 1.4  +VS − 1.3 V 
VS = ±5 V ±18 V –VS + 1.2  +VS − 1.4 –VS + 1.2  +VS − 1.4 V 
T = –40°C +85°C –VS + 1.6  +VS − 1.5 –VS + 1.6  +VS − 1.5 V 

 18   18  mA 
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  AR BR  

        
 –40  +85 –40  +85 °C 

4  –40  +125 –40  +125 °C 

 2
ARM

(CMRR)     
DC 60 Hz 1 kΩ VCM = −10 V +10 V     

G = 1 80   dB 
G = 10 100   dB 
G = 100 120   dB 
G = 1000 130   dB 

(10 kHz) VCM = –10 V +10 V     
G = 1 80   dB 
G = 10 90   dB 
G = 100 100   dB 
G = 1000 100   dB 

 = 
√eNI

2 + (eNO/G)2
  

1 kHz    
eNI VIN+, VIN−, VREF = 0 8 nV/√Hz 
eNO    75 nV/√Hz 

RTI f = 0.1 Hz 10 Hz     
G = 1  2  μV p-p 
G = 10  0.5  μV p-p 
G = 100 1000  0.25  μV p-p 

f = 1 kHz  40  fA/√Hz 
 f =  0.1 Hz 10 Hz  6  pA p-p 

1     
VOSI VS = ±5 V ±15 V   70 μV 

T = −40°C +85°C   135 μV 
(TC)   0.9 μV/°C 

VOSO VS = ±5 V ±15 V   600 μV 
T = −40°C +85°C   1.00 mV 

(TC)   9 μV/°C 
(PSR) VS = ±2.3 V ±18 V     

G = 1 90 100  dB 
G = 10 100 120  dB 
G = 100 120 140  dB 
G = 1000 120 140  dB 

    
 0.5 2 nA 

T = −40°C +85°C   3 nA 
(TC)  3  pA/°C 

 0.3 1 nA 
T = −40°C +85°C   1.5 nA 

(TC)  3  pA/°C 

1 (RTI) VOS = (VOSI) + (VOSO/G)
2 RG
3 G = 1
4 85°C 125°C
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ARM

     
RIN   20  kΩ 
IIN VIN+, VIN−, VREF = 0  50 60 μA 

 −VS  +VS V 
  1 ± 0.0001  V/V 
     
VS = ±2.3 V ±18 V ±2.3  ±18 V 
  0.9 1 mA 
T = −40°C +85°C  1 1.2 mA 
     

-3 dB      
G = 1    825  kHz 
G = 10   562  kHz 
G = 100   100  kHz 
G = 1000   14.7  kHz 

0.01% 10 V     
G = 1 100   10  μs 
G = 1000   80  μs 

0.001% 10 V     
G = 1 100   13  μs 
G = 1000   110  μs 

G = 1 1.5 2  V/μs 
 G = 5 100 2 2.5  V/μs 

G = 1 + (49.4 kΩ/RG)     
 1  1000 V/V 
VOUT ± 10 V     

G = 1    0.1 % 
G = 10    0.3 % 
G = 100    0.3 % 
G = 1000    0.3 % 

VOUT = −10 V +10 V     
G = 1 10 RL = 10 kΩ  5 15 ppm 
G = 100 RL = 10 kΩ  7 20 ppm 
G = 1000 RL = 10 kΩ  10 50 ppm 
G = 1 100 RL = 2 kΩ  15 100 ppm 

     
G = 1   3 10 ppm/°C 
G > 12    –50 ppm/°C 

     
     
  100||2  GΩ/pF 
  100||2  GΩ/pF 

3 VS = ±2.3 V ±5 V –VS + 1.9  +VS − 1.1 V 
T = −40°C +85°C –VS + 2.0  +VS − 1.2 V 
VS = ±5 V ±18 V –VS + 1.9  +VS − 1.2 V 
T = −40°C +85°C –VS + 2.0  +VS − 1.2 V 
RL = 10 kΩ     
VS = ±2.3 V ±5 V –VS + 1.1  +VS − 1.2 V 
T = −40°C +85°C –VS + 1.4  +VS − 1.3 V 
VS = ±5 V ±18 V –VS + 1.2  +VS − 1.4 V 
T = −40°C +85°C –VS + 1.6  +VS − 1.5 V 
  18  mA 
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ARM

     
 −40  +85 °C 

4  −40  +125 °C 
 
1 (RTI) VOS = (VOSI) + (VOSO/G)
2 RG
3 G = 1
4 85°C 125°C
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 3

±18 V 
200 mW 

( ) ±VS

±VS

−65°C +150°C 
1 −40°C +125°C 

 4
θJA

8 SOIC 4 JEDEC 121 °C/W 
8 MSOP 4 JEDEC 135 °C/W 

 

ESD

 

 

 

1 -40°C +85°C 85°C 125°C

ESD

ESD
ESD
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T = 25°C VS = ±15 V RL = 10 kΩ
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12. PSRR RTI (G = 1 1000)
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27. 0.1 Hz 10 Hz RTI (G = 1)
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0

10

5

15

OUTPUT VOLTAGE STEP SIZE (V)

5 10 0 15
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14

9-
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20

SETTLED TO 0.01%

SETTLED TO 0.001%

 
40. (G = 1)
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C1 C2

+VS
+VS

+IN–IN

–VS

–VS

10kΩ

10kΩ

10kΩ

400Ω 400Ω
10kΩ REF

OUTPUT

IB COMPENSATIONIB COMPENSATION

+VS

–VS

+VS

–VS

+VS

VB II

R1 24.7kΩ 24.7kΩ

RG

Q1

R2

Q2

–VS

+VS

–VS

A2A1

A3

03
14

9-
04

2

 
42. 

 

8

7

6

5

1

2

3

4

–IN

RG

RG

+VS

VOUT

REF

–VS+IN

TOP VIEW

AD8221

03
14

9-
04

3

 
43. 

AD8221
Q1 Q2
A1 A2

RG R1 R2 A1 A2
Q1 A1 R1 Q2

A2 R2

20 ppm CMRR
90 dB (G = 1)

AD8221 Superbeta IB

IB IB IOS

(8 nV/√Hz)

AD8221

 

GR
G

kΩ94 .4
1+  =

AD8221 -

AD8221

AD8221 10 kHz (G = 1) CMRR
80 dB 1 kHz (G = 1000) CMMR 110 dB 43

CMRR
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1
kΩ94 .4
−

=
G

RG  

 5. 1%
1% RG (Ω) 

49.9 k 1.990 
12.4 k 4.984 
5.49 k 9.998 
2.61 k 19.93 
1.00 k 50.40 
499 100.0 
249 199.4 
100 495.0 
49.9 991.0 
 

 

03
14

9-
04
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44. AD8221-EVAL

 

03
14

9-
04

5

 
45. AD8221-EVAL

 

 

 

 

 

RG AD8221
5

AD8221 G = 1
RG (TC)

 

RG

REF
AD8221 46

AD8221

 

AD8221 (CMRR)
( )

CMRR 200 Hz
AD8221

CMRR

AD8221

 

AD8221
REF

ADC

PC

44 45
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AD8221

+VS

+IN

–IN

LOAD
REF

0.1μF 10μF

0.1μF 10μF

–VS

VOUT

03
14

9-
04

6

 
46. REF

+VS

REF

TRANSFORMER

THERMOCOUPLE

–VS

AD8221

+VS

REF

–VS

AD8221

CAPACITOR COUPLED

+VS

REF

C

R

R

C

–VS

AD8221
1fHIGH-PASS = 2πRC

03
14

9-
04

7

 
47. IBIAS

 

 

 

42 REF 10 kΩ
REF

REF
AD8221 ADC

REF +VS

–VS 0.5 V

REF
CMRR

0.1 μF 46
10 μF

AD8221

47

AD8221 1 kV ESD
−VS

400 Ω
+VS ESD

+VS

AD8221 6 mA
I = VIN/REXT I = VIN/(400 Ω + REXT)

AD8221
(

BAV199L FJH1100 SP720)
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)
1

CC
Diff

CD
FilterFreq

+
=  

C
CM

RC
FilterFreq

2π
1

=  

CD ≥ 10CC

R

R

AD8221

+15V

+IN

–IN

0.1μF 10μF

10μF0.1μF

REF

VOUT

–15V

R1
499ΩCD
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CC
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1nF

1nF

03
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4.02kΩ

4.02kΩ

 
48. (RFI)

+5V

+2.5V

03
14

9-
04

9

10μF 0.1μF

AD8221

+IN

–IN

R

350Ω

350Ω350Ω

350Ω

+
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49. 

+12V

+IN

–IN

0.1μF10μF

0.1μF10μF

–12V

R3
1kΩ

+2.5V

R4
1kΩ

REF
R5

499Ω
R2

10kΩ

R1
10kΩ

C1
470pF

+12V

0.1μF

0.1μF

–12V

+12V

+5V +5V
0.1μF

10nF

0.1μF
–12V

+12V

0.1μF

0.1μF
–12V

R6
27.4Ω

R7
27.4Ω

C2
220μF

10μF 0.1μF 22μF

+5V
2.5V

220nF 10nF

AD8221

AD8022

OP27

AD8022

AD7723

VIN(+)
AVDD

AGND DGND REF1 REF2

DVDD

VIN(–)

AD780

GND

+VIN VOUT

03
14
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0

(½)

(½)

 
50. ADC

 

RF
RF RF

RC
48

+5 V ADC ±10 V
±10 V

ADC IC
ADC

±10 V
+5 V ADC

50

CD CC R CC

R × CC

AD8221 CMRR CD CC

AD8221
49

2πR(2
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AD8221

OP1177

R
15.8kΩ

+VS

+IN

–IN

0.1μF

0.1μF

0.1μF

0.1μF

10μF10μF

REF C
1μF

–VS

–VS+VS

+VS

–VS

R
499Ω

1
2πRC

fHIGH-PASS =

03
14
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51. 

 

OP27 AD8221
OUT REF 1 kΩ

499 Ω ±10 V +4 V
C1 AD8022

ADC

R1 R2 ADC
R5

1/3 R3
R4

AD8221
OP27 AD8221

AD8022
ADC

ADC

51
8 nV/√Hz

100
AD8221

OP1177 AD8221 0 V
fHIGH-PASS AD8221
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COMPLIANT TO JEDEC STANDARDS MO-187-AA

0.80
0.60
0.40

8°
0°

4

8

1

5

PIN 1
0.65 BSC

SEATING
PLANE

0.38
0.22

1.10 MAX

3.20
3.00
2.80

COPLANARITY
0.10

0.23
0.08

3.20
3.00
2.80

5.15
4.90
4.65

0.15
0.00

0.95
0.85
0.75

 
52. 8 [MSOP]

(RM-8)

 

CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

COMPLIANT TO JEDEC STANDARDS MS-012-AA

01
24

07
-A

0.25 (0.0098)
0.17 (0.0067)

1.27 (0.0500)
0.40 (0.0157)

0.50 (0.0196)
0.25 (0.0099)

45°

8°
0°

1.75 (0.0688)
1.35 (0.0532)

SEATING
PLANE

0.25 (0.0098)
0.10 (0.0040)

4
1

8 5

5.00 (0.1968)
4.80 (0.1890)

4.00 (0.1574)
3.80 (0.1497)

1.27 (0.0500)
BSC

6.20 (0.2441)
5.80 (0.2284)

0.51 (0.0201)
0.31 (0.0122)

COPLANARITY
0.10

 
53. 8 [SOIC_N]

(R-8) 
( )



AD8221 
 

Rev. B | Page 22 of 24 

 

 
1

AD8221AR –40°C +85°C –40°C +125°C 8 SOIC_N R-8  
AD8221AR-REEL –40°C +85°C –40°C +125°C 8 SOIC_N 13" R-8  
AD8221AR-REEL7 –40°C +85°C –40°C +125°C 8 SOIC_N 7" R-8  
AD8221ARZ2 –40°C +85°C –40°C +125°C 8 SOIC_N R-8  
AD8221ARZ-R72 –40°C +85°C –40°C +125°C 8 SOIC_N 7" R-8  
AD8221ARZ-RL2 –40°C +85°C –40°C +125°C 8 SOIC_N 13" R-8  
AD8221ARM –40°C +85°C –40°C +125°C 8 MSOP RM-8 JLA 
AD8221ARM-REEL –40°C +85°C –40°C +125°C 8 MSOP 13" RM-8 JLA 
AD8221ARM REEL7 –40°C +85°C –40°C +125°C 8 MSOP 7" RM-8 JLA 
AD8221ARMZ2 –40°C +85°C –40°C +125°C 8 MSOP RM-8 JLA# 
AD8221ARMZ-R72 –40°C +85°C –40°C +125°C 8 MSOP 7" RM-8 JLA# 
AD8221ARMZ-RL2 –40°C +85°C –40°C +125°C 8 MSOP 13" RM-8 JLA# 
AD8221BR –40°C +85°C –40°C +125°C 8 SOIC_N R-8  
AD8221BR-REEL –40°C +85°C –40°C +125°C 8 SOIC_N 13" R-8  
AD8221BR-REEL7 –40°C +85°C –40°C +125°C 8 SOIC_N 7" R-8  
AD8221-EVAL     

1 85°C 125°C
2 Z = RoHS # RoHS
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