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NOTES
1. NC = NO CONNECT
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NOTES
1. NC = NO CONNECT
2. TP = TEST PIN (DO NOT CONNECT)

2. 8 MSOP(RM )

 

1. 

(V) (mV) (ppm/°C)

ADR440A 2.048  ±3 10 
ADR440B 2.048  ±1 3 
ADR441A 2.500  ±3 10 
ADR441B 2.500  ±1 3 
ADR443A 3.000  ±4 10 
ADR443B 3.000  ±1.2 3 
ADR444A 4.096  ±5 10 
ADR444B 4.096  ±1.6 3 
ADR445A 5.000  ±6 10 
ADR445B 5.000  ±2 3 

 

(0.1 Hz 10 Hz)

 ADR440 1 μV  

 ADR441 1.2 μV  

 ADR443 1.4 μV  

 ADR444 1.8 μV  

 ADR445 2.25 μV  

 

 A 10 ppm/°C 

 B 3 ppm/°C 

500 mV 

(V
OUT

 + 500 mV) 18 V 

+10 mA −5 mA 

−40°C +125°C 

 

 

 

 

 

 

 

 
ADR44x XFET®

ADI
XFET( )

ADR44x  

XFET
(0.5 V)

ADR44x
 

ADR44x 10 mA
−5 mA 0.5%

ADR44x 8 MSOP
SOIC −40°C

+125°C
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ADR440

VIN = 3 V 18 V TA = 25°C CIN = COUT = 0.1 μF

2

VO      
A   2.045 2.048 2.051 V 
B   2.047 2.048 2.049 V 

VOERR      
A     3 mV 
     0.15 % 
B     1 mV 

     0.05 % 
TCVO      

A  −40°C < TA < +125°C  2 10 ppm/°C 
B  −40°C < TA < +125°C  1 3 ppm/°C 

ΔVO/ΔVIN −40°C < TA < +125°C −20 +10 +20 ppm/V 
ΔVO/ΔILOAD ILOAD = 0 mA 10 mA, VIN = 3.5 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
 ΔVO/ΔILOAD ILOAD = 0 mA −5 mA, VIN = 3.5 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
IIN −40°C < TA < +125°C  3 3.75 mA 
eN p-p 0.1 Hz 10 Hz  1  μV p-p 
eN 1 kHz  45  nV/√Hz 
tR   10  μs 

1  VO 1000  50  ppm 
VO_HYS   70  ppm 
RRR fIN = 1 kHz  −80  dB 
ISC   27  mA 
VIN  3  18 V 
VIN − VO  500   mV 

 
1 1000 1000
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ADR441

VIN = 3 V 18 V TA = 25°C CIN = COUT = 0.1 μF

3

VO      
A   2.497 2.500 2.503 V 
B   2.499 2.500 2.501 V 

VOERR      
A     3 mV 
     0.12 % 
B     1 mV 

     0.04 % 
TCVO      

A  −40°C < TA < +125°C  2 10 ppm/°C 
B  −40°C < TA < +125°C  1 3 ppm/°C 

ΔVO/ΔVIN −40°C < TA < +125°C  10 20 ppm/V 
ΔVO/ΔILOAD ILOAD = 0 mA 10 mA, VIN = 4 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
 ΔVO/ΔILOAD ILOAD = 0 mA −5 mA, VIN = 4 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
IIN −40°C < TA < +125°C  3 3.75 mA 
eN p-p 0.1 Hz 10 Hz  1.2  μV p-p 
eN 1 kHz  48  nV/√Hz 
tR   10  μs 

1  VO 1000  50  ppm 
VO_HYS   70  ppm 
RRR fIN = 1 kHz  −80  dB 
ISC   27  mA 
VIN  3  18 V 
VIN − VO  500   mV 

 
1 1000 1000



A
B

A
 
B

 

A
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ADR443

VIN = 3.5 V 18 V TA = 25°C CIN = COUT = 0.1 μF

4

VO      
  2.996 3.000 3.004 V 
  2.9988 3.000 3.0012 V 
VOERR      
    4 mV 

     0.13 % 
    1.2 mV 
     0.04 % 
TCVO      
 −40°C < TA < +125°C  2 10 ppm/°C 
 −40°C < TA < +125°C  1 3 ppm/°C 
ΔVO/ΔVIN −40°C < TA < +125°C  10 20 ppm/V 
ΔVO/ΔILOAD ILOAD = 0 mA 10 mA, VIN = 5 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
 ΔVO/ΔILOAD ILOAD = 0 mA −5 mA, VIN = 5 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
IIN −40°C < TA < +125°C  3 3.75 mA 
eN p-p 0.1 Hz 10 Hz  1.4  μV p-p 
eN 1 kHz  57.6  nV/√Hz 
tR   10  μs 

 VO 1000  50  ppm 
VO_HYS   70  ppm 
RRR fIN = 1 kHz  −80  dB 
ISC   27  mA 
VIN  3.5  18 V 
VIN − VO  500   mV 

 
1
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ADR444

VIN = 4.6 V 18 V TA = 25°C CIN = COUT = 0.1 μF

5

VO      
  4.091 4.096 4.101 V 
  4.0944 4.096 4.0976 V 
VOERR      
    5 mV 
    0.13 % 
    1.6 mV 

   0.04 % 
TCVO      
 −40°C < TA < +125°C  2 10 ppm/°C 
 −40°C < TA < +125°C  1 3 ppm/°C 
ΔVO/ΔVIN −40°C < TA < +125°C  10 20 ppm/V 
ΔVO/ΔILOAD ILOAD = 0 mA 10 mA, VIN = 5.5 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
ΔVO/ΔILOAD ILOAD = 0 mA −5 mA, VIN = 5.5 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
IIN −40°C < TA < +125°C  3 3.75 mA 
eN p-p 0.1 Hz 10 Hz  1.8  μV p-p 
eN 1 kHz  78.6  nV/√Hz 
tR   10  μs 
VO 1000  50  ppm 
VO_HYS   70  ppm 
RRR fIN = 1 kHz  −80  dB 
ISC   27  mA 
VIN  4.6  18 V 
VIN − VO  500   mV 

 
1

A
B

A

B

A
B
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ADR445

VIN = 5.5 V 18 V TA = 25°C CIN = COUT = 0.1 μF

6

VO      
  4.994 5.000 5.006 V 
  4.998 5.000 5.002 V 
VOERR      
    6 mV 
    0.12 % 
    2 mV 

   0.04 % 
TCVO      
 −40°C < TA < +125°C  2 10 ppm/°C 
 −40°C < TA < +125°C  1 3 ppm/°C 
ΔVO/ΔVIN −40°C < TA < +125°C  10 20 ppm/V 
ΔVO/ΔILOAD ILOAD = 0 mA 10 mA, VIN = 6.5 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
ΔVO/ΔILOAD ILOAD = 0 mA −5 mA, VIN = 6.5 V, 

−40°C < TA < +125°C −50  +50 ppm/mA 
IIN −40°C < TA < +125°C  3 3.75 mA 
eN p-p 0.1 Hz 10 Hz  2.25  μV p-p 
eN 1 kHz  90  nV/√Hz 
tR   10  μs 
VO 1000  50  ppm 
VO_HYS   70  ppm 
RRR fIN = 1 kHz  –80  dB 
ISC   27  mA 
VIN  5.5  18 V 
VIN − VO  500   mV 

 
1
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TA = 25°C

7

20 V 

−65°C +125°C 
−40°C +125°C 
−65°C +150°C 

(60 ) 300°C 
 

8. 
θJA θJC

8 SOIC(R ) 130 43 °C/W 
8 MSOP(RM ) 132.5 43.9 °C/W 

 

ESD

 

 

 

 
θJA

ESD( )

ESD
ESD
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VIN = 7 V TA = 25°C CIN = COUT = 0.1 μF
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6. ADR444
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TEMPERATURE (°C)

S
U

P
P

LY
 C

U
R

R
E

N
T

 (
m

A
)

4.0

3.5

3.0

2.5

2.0
–40 52– 01– 5 02 53 05 59 01156 08 125

05
42

8-
00

7

 

9. ADR441
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11. ADR445
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TEMPERATURE (°C)
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15. ADR445
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17. ADR441

LOAD CURRENT (mA)

D
IF

F
E

R
E

N
T

IA
L 

V
O

LT
A

G
E

 (
V

)

1.0

0.9

0.8

0.7

0.6

0.5

0.3

0.2

0.1

0.4

0
–5 0 5 10

05
42

8-
01

6

+125°C

–40°C

+25°C

18. ADR445 /
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19. ADR445

05
42

8-
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8

VOUT = 1V/DIV

VIN = 5V/DIV

TIME = 10μs/DIV

CIN = COUT = 0.1μF

 

20. ADR441
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05
42

8-
01

9

VOUT = 1V/DIV

VIN = 5V/DIV

TIME = 200μs/DIV

CIN = COUT = 0.1μF

21. ADR441
05

42
8-

02
0

VOUT = 1V/DIV

VIN = 5V/DIV

CIN = 0.1μF
COUT = 10μF

TIME = 200μs/DIV

22. ADR441

05
42

8-
02

1

2V/DIV

4V

2mV/DIV

CIN = 0.1μF
COUT = 10μF

TIME = 100μs/DIV

23. ADR441

05
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3

LOAD OFF LOAD ON

5mV/DIV

CIN = 0.1μF
COUT = 10μF

TIME = 200μs/DIV

24. ADR441

05
42

8-
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2

LOAD OFF LOAD ON

5mV/DIV

CIN = COUT = 0.1μF

TIME = 200μs/DIV

25. ADR441

05
42
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4

CH 1 p-p
1.18μV

1μV/DIV

TIME = 1s/DIV

 

26. ADR441 0.1 Hz 10.0 Hz
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50μV/DIV

TIME = 1s/DIV

CH 1 p-p
49μV

 

27. ADR441 10 Hz 10 kHz
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CH 1 p-p
2.24μV

1μV/DIV

TIME = 1s/DIV

 

28. ADR445 0.1 Hz 10.0 Hz
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66μV

 

29. ADR445 10 Hz 10 kHz
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30. ADR441
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31. 
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32. 
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IPTAT I1

*

I1

*EXTRA CHANNEL IMPLANT
VOUT = G (ΔVP – R1 × IPTAT)

R2

VIN

VOUT

GND

R3R1ΔVP

05
42

8-
03

3

ADR44x

 
33. 

NOTES
1. NC = NO CONNECT
2. TP = TEST PIN (DO NOT CONNECT) 05

42
8-

03
4

6
VOUT

0.1μF

+
VIN

10μF 0.1μF

TP 1

NC 3

4

TP8

NC7

TRIM5

ADR440/
ADR441/
ADR443/
ADR444/
ADR445
TOP VIEW

(Not to Scale)

2

GND

 
34. 

 

ADR44x
XFET( )

XFET
(JFET)

JFET
 

0.5 V –120 ppm/°C

(PTAT) XFET

20
XFET

 

33 ADR44x

 VOUT = G (ΔVP − R1 × IPTAT) 

 
G  
ΔVP JFET  
IPTAT  

ADR44x R2 R3

 
ADR44x 3 V 18 V

10 mA
 

 TJ = PD × θJA + TA                                                         (2)

 
TJ TA  
PD  
θJA  

 
ADR44x 0.1 μF

10 μF

 
ADR44x 0.1 Hz 10.0 Hz 1.4 
μV ADR440 ADR441 ADR443 26

ADR441 0.1 Hz 10 Hz 1.2 μV
0.1 Hz

2 10.0 Hz 2
 

( )

20 21 ADR441
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TRIM

VIN

VO = ±0.5%

0.1μF

0.1μF

GND
R2
1k

RP
10k

05
42

8-
03

5
VOUT 6

2

5

4

R1
100k

ADR440/
ADR441/
ADR443/
ADR444/
ADR445

 
35. ADR44x

ADR440/
ADR441/
ADR443/
ADR444/
ADR445

6

2

4

VIN

VOUT

GND
R1
10k

R2
10k

R3
5k

–10V

+10V

–5V

+5V

0.1μF

0.1μF
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+VDD

 
36. ADR44x

ADR440/
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ADR443/
ADR444/
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+VDD

–VREF

GND

3k

VIN

VOUT

–VDD 05
42
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7

2

6

4
0.1μF

 
37. ADR44x

 
ADR44x TRIM

TRIM
35

R1
RP ADR44x

 
37 ADR44x (

OP1177)

VOUT

ADR44x

 

 
ADR44x

R1
R2( 36)

http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/op1177/products/product.html
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ADR440/
ADR441/
ADR443/
ADR444/
ADR445

6

2

4

VIN

VOUT

GND R2
10k

ADJ VREF

05
42

8-
03

8

+VDD

R1
10k

 
38. 

9. 

ITF R (kΩ) 

VDD
1 

(V) 

AD5251 2.00 64.00 I2C 1, 10, 50, 100 5.5 
AD5207 2.00 256.00 SPI 10, 50, 100 5.5 
AD5242 2.00 256.00 I2C 10, 100, 1M 5.5 
AD5262 2.00 256.00 SPI 20, 50, 200 15 
AD5282 2.00 256.00 I2C 20, 50, 100 15 
AD5252 2.00 256.00 I2C 1, 10, 50, 100 5.5 
AD5232 2.00 256.00 SPI 10, 50, 100 5.5 
AD5235 2.00 1024.00 SPI 25, 250 5.5 
ADN2850 2.00 1024.00 SPI 25, 250 5.5 
 
1 
 

ADR440/
ADR441/
ADR443/
ADR444/
ADR445

VIN

VOUT

GND

ILOAD

VCC

RSENSE

AD5259

2

6

4

0.1μF

0.1μF

05
42

8-
03

9

 
39. 

ADR440/
ADR441/
ADR443/
ADR444/
ADR445

VIN

VOUT

GND
OP90

+VS

SST111
VISHAY

2N3904

–VS 05
42

8-
04

0

2

6

4

 
40. 

 
ADR44x

38
VOUT GND

ADR44x

 

39

 
40

N JFET

SPI
I2C ADI 38

9 ADI

http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/ad5251/products/product.html
http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/ad5207/products/product.html
http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/ad5242/products/product.html
http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/ad5262/products/product.html
http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/ad5282/products/product.html
http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/ad5252/products/product.html
http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/ad5232/products/product.html
http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/ad5235/products/product.html
http://www.analog.com/zh/digital-to-analog-converters/digital-potentiometers/adn2850/products/product.html
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( )

ADR440/
ADR441/
ADR443/
ADR444/
ADR445

6

2

VIN

VOUT

RL
200

CL
1μF

2N7002

–V

15V

VO

CIN
0.1μF

COUT
0.1μF

VIN

GND
4

05
42

8-
04

1

 
41. 

 

41
MOSFET VO

VREF VIN

50 mA
MOSFET VO
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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

 
42. 8 [SOIC_N]

(R-8)
mm (inches)

 

COMPLIANT TO JEDEC STANDARDS MO-187-AA 10
07

09
-B

6°
0°

0.80
0.55
0.40

4

8

1

5

0.65 BSC

0.40
0.25

1.10 MAX

3.20
3.00
2.80

COPLANARITY
0.10

0.23
0.09

3.20
3.00
2.80

5.15
4.90
4.65

PIN 1
IDENTIFIER

15° MAX0.95
0.85
0.75

0.15
0.05

 
43. 8 [MSOP]

(RM-8)
mm
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1 (V) (ppm/°C)±mV % 

ADR440ARZ 2.048 3 0.15 10 8 SOIC_N  –40°C +125°C R-8 
ADR440ARZ-REEL7 2.048 3 0.15 10 8 SOIC_N  –40°C +125°C R-8 
ADR440ARMZ 2.048 3 0.15 10 8 MSOP R01 –40°C +125°C RM-8 
ADR440ARMZ-REEL7 2.048 3 0.15 10 8 MSOP R01 –40°C +125°C RM-8 
ADR440BRZ 2.048 1 0.05 3 8 SOIC_N  –40°C +125°C R-8 
ADR440BRZ-REEL7 2.048 1 0.05 3 8 SOIC_N  –40°C +125°C R-8 
ADR441ARZ 2.500 3 0.12 10 8 SOIC_N  –40°C +125°C R-8 
ADR441ARZ-REEL7 2.500 3 0.12 10 8 SOIC_N  –40°C +125°C R-8 
ADR441ARMZ 2.500 3 0.12 10 8 MSOP R02 –40°C +125°C RM-8 
ADR441ARMZ-REEL7 2.500 3 0.12 10 8 MSOP R02 –40°C +125°C RM-8 
ADR441BRZ 2.500 1 0.04 3 8 SOIC_N  –40°C +125°C R-8 
ADR441BRZ-REEL7 2.500 1 0.04 3 8 SOIC_N  –40°C +125°C R-8 
ADR443ARZ 3.000 4 0.13 10 8 SOIC_N  –40°C +125°C R-8 
ADR443ARZ-REEL7 3.000 4 0.13 10 8 SOIC_N  –40°C +125°C R-8 
ADR443ARMZ 3.000 4 0.13 10 8 MSOP R03 –40°C +125°C RM-8 
ADR443ARMZ-REEL7 3.000 4 0.13 10 8 MSOP R03 –40°C +125°C RM-8 
ADR443BRZ 3.000 1.2 0.04 3 8 SOIC_N  –40°C +125°C R-8 
ADR443BRZ-REEL7 3.000 1.2 0.04 3 8 SOIC_N  –40°C +125°C R-8 
ADR444ARZ 4.096 5 0.13 10 8 SOIC_N  –40°C +125°C R-8 
ADR444ARZ-REEL7 4.096 5 0.13 10 8 SOIC_N  –40°C +125°C R-8 
ADR444ARMZ 4.096 5 0.13 10 8 MSOP R04 –40°C +125°C RM-8 
ADR444ARMZ-REEL7 4.096 5 0.13 10 8 MSOP R04 –40°C +125°C RM-8 
ADR444BRZ 4.096 1.6 0.04 3 8 SOIC_N  –40°C +125°C R-8 
ADR444BRZ-REEL7 4.096 1.6 0.04 3 8 SOIC_N  –40°C +125°C R-8 
ADR445ARZ 5.000 6 0.12 10 8 SOIC_N  –40°C +125°C R-8 
ADR445ARZ-REEL7 5.000 6 0.12 10 8 SOIC_N  –40°C +125°C R-8 
ADR445ARMZ 5.000 6 0.12 10 8 MSOP R05 –40°C +125°C RM-8 
ADR445ARMZ-REEL7 5.000 6 0.12 10 8 MSOP R05 –40°C +125°C RM-8 
ADR445BRZ 5.000 2 0.04 3 8 SOIC_N  –40°C +125°C R-8 
ADR445BRZ-REEL7 5.000 2 0.04 3 8 SOIC_N  –40°C +125°C R-8 
 
1 Z = RoHS
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