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ADA10000
1 GHz CATV Amplifier

Data Sheet 

S3 Package
Modified 16 Pin SOIC

Figure 1: Block Diagram

FEATURES
• 15 dB Gain
• Wide Bandwidth: 50 MHz to 1 GHz
• High Linearity : +64 dBmV IIP3 (+8 V supply)
• Low Distortion
• Low Noise Figure: 2.0 dB
• Single +4 V to +8 V Supply
• SOIC-16 and SOT-89 Package Options
• RoHS Compliant Package

PRODUCT DESCIPTION
The ADA10000 is a monolithic IC intended for use in 
applications requiring high linearity, such as Cellular 
Telephone Base Station Driver Amplifiers, CATV Fiber 
Receiver and Distribution Amplifiers, and CATV Drop 

Amplifiers.  Offered in both a modified 16 lead  SOIC 
package and SOT-89 package, it is well suited for use 
in amplifiers where small size, reduced component 
count, and high reliability are important.

S24 Package
SOT-89

RF Output

/ Bias
RF Input

APPLICATIONS
• CATV Drop Amplifier
• Low noise amplifier for CATV Set-Top Boxes
• Home gateways
• Post Amp for RF overlay in FTTH/RFOG ONUs
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Figure 2: Pinout - S3 Package 

Table 1: Pin Description - S3 Package
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PIN NAME DESCRIPTION PIN NAME DESCRIPTION

1 GND Ground 16 GND Ground

2 GND Ground 15 GND Ground

3 GND Ground 14 RFOUT RF Output / Bias

4 GND Ground 13 GND Ground

5 GND Ground 12 GND Ground

6 RFIN RF Input 11 GND Ground

7 GND Ground 10 GND Ground

8 GND Ground 9 GND Ground
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Figure 3: Pinout - S24 Package 

Table 2: Pin Description - S24 Package

2 31

4

RFIN RFOUTGND

GND

PIN NAME DESCRIPTION

1 RFIN RF Input

2 GND Ground

3 RFOUT RF Output / Bias

4 GND Ground
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ELECTRICAL CHARACTERISTICS

Table 3: Absolute Minimum and Maximum Ratings

Stresses in excess of the absolute ratings may cause permanent damage. 
Functional operation is not implied under these conditions. Exposure 
to absolute ratings for extended periods of time may adversely affect 
reliability.

Table 4: Operating Ranges

The device may be operated safely over these conditions; however, parametric 
performance is guaranteed only over the conditions defined in the electrical 
specifications.

Notes:
(1) RF input pin must be AC-coupled. No DC external bias should be applied.

Notes:
(1) Median time to failure will degrade above this temperature.

PARAMETER MIN TYP MAX UNIT

RF Input / Output Frequency 50 - 1000 MHz

Supply Voltage (VDD) +4 +8 +9 VDC

Case Temperature -40 - +85 (1) °C

PARAMETER MIN MAX UNIT

Supply
   (S3 package: pin 14)
   (S24 package: pin 3)

0 +12 VDC

RF Power at Input (1)

   (S3 package: pin 6)
   (S24 package: pin 1)

- +59 dBmV

Storage Temperature -65 +150 °C
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Table 5: Electrical Specifications
(TA = +25 °C, VDD = +8 VDC, 75 Ω system, see Figures 4 and 5)

Notes:
(1) 160 channels, +17 dBmV per channel (measured at input), 6 MHz channel spacing.
(2) 80 channels, +19 dBmV per channel (measured at input), 6 MHz channel spacing.
(3) Two tones, -39 dBmV per tone at input.
(4) The device can be operated at reduced supply voltages from 4 V to 8 V for lower power dissipation. Refer to Figures 

7, 8, 13, and 16 for performance variation with supply voltage.

PARAMETER MIN TYP MAX UNIT COMMENT

CSO (1) / CSO (2) 60 / 62 - - dBc

CTB (1) / CTB  (2) 65 / 74 - - dBc

Gain 14 15 - dB

Noise Figure - 2.0 3.5 dB

2nd Order Input Intercept Point
  (IIP2) (3) +77 +83 - dBmV

3rd Order Input Intercept Point
  (IIP3) (3) +61 +64 - dBmV

Thermal Resistance -
-

-
-

35
20 °C/W S3 package

S24 package

Current Consumption (4) 50 - 150 mA
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Figure 4: Standard Test/Application Circuit - S3 Package Device (75 Ω terminations)

1000 pF

1000 pF

0.1 uF

RFIN

RFOUT

5.6 nH

VDD

3.9 uH

ADA10000

0.5 pF

1000 pF 180 pF

0.5 pF

0.01 uF

RFIN RFOUTADA10000
1 3

2,4

10 nH

100 � 50 �

VDD

820 nH

Figure 5: Standard Test/Application Circuit - S24 Package Device (75 Ω terminations)
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S3 PACKAGE PERFORMANCE PERFORMANCE DATA: 50 MHz to 1000 MHz

Refer to the web site for full 2-port s-parameter data.

As measured in test circuits shown in Figures 4 and 5.
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Figure 6: Gain and Noise Figure vs. 
Frequency - S3 Package Device

(TA = +25 °C; VDD = +8 V; 75 Ω systems)

Figure 7: Gain and Noise Figure vs. 
Supply Voltage - S3 Package Device

(TA = +25 °C; f = 500 MHz; 75 Ω systems)
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Figure 8: IIP2 and IIP3 vs. 
Supply Voltage - S3 Package Device

(TA = +25 °C; 75 Ω systems)

Notes:
(1) IIP2 measure at 986.5 MHz; Input = two tones at 55.25 MHz and 931.25 
MHz at +39 dBmV.
(2) IIP3 measured with two tones at the input: 986.5 MHz and 992.5 MHz at 
+39 dBmV.

Figure 9: Output Power vs. 
Input Power - S3 Package Device

(TA = +25 °C; VDD = +8 V; f = 500 MHz;
75 Ω systems)

Figure 10: Unmatched Device Input Impedance
S3 Package Device

(TA = +25 °C; VDD = +8 V; 75 Ω systems)�
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Figure 11: Unmatched Device Output
 Impedance - S3 Package Device

(TA = +25 °C; VDD = +8 V; 75 Ω systems)
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Figure 12: Gain vs. Frequency and Voltage
 S24 (SOT-89) Package Device

(TA = +25 °C; 75 Ω systems)

Figure 13: Noise Figure vs. Voltage  
S24 (SOT-89) Package Device
(TA = +25 °C; 75 Ω systems)

Figure 14: Input Return Loss vs. 
Frequency - S24 Package Device

(TA = +25 °C; VDD = +8 V; 75 Ω systems)
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Figure 15: Output Return Loss vs. 
Frequency - S24 Package Device

(TA = +25 °C; VDD = +8 V; 75 Ω systems)
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Figure 16: IIP2 and IIP3 vs. 
Supply Voltage - S24 Package Device

(TA = +25 °C; 75 Ω systems)

Notes:
(1) IIP2 measure at 986.5 MHz; Input = two tones at 55.25 MHz and 931.25 
MHz at +39 dBmV.
(2) IIP3 measured with two tones at the input: 986.5 MHz and 992.5 MHz at 
+39 dBmV.

Figure 17: Output Power vs. 
Input Power - S24 Package Device

(TA = +25 °C; VDD = +8 V; f = 500 MHZ; 75 Ω 
systems)

S24 (SOT-89) PACKAGE PERFORMANCE PERFORMANCE DATA: 

11.00

12.00

13.00

14.00

15.00

16.00

17.00

0 100 200 300 400 500 600 700 800 900 1000

G
ai

n 
(d

B
)

Frequency (MHz)

Figure x: Gain vs Frequency and Voltage
S24 (SOT-89) Packaged Device

( TA = +25oC, 75 ohm system )
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Figure x:  Noise Figure vs Frequency and Voltage
S24 (SOT-89) Packaged Device

( TA = +25oC, 75 ohm system )
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Refer to the web site for full 2-port s-parameter data.

Figure 18: Unmatched Device Input
 Impedance - S24 Package Device

(TA = +25 °C; VDD = +8 V; 75 Ω systems)
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Figure 19: Unmatched Device Output
 Impedance - S24 Package Device

(TA = +25 °C; VDD = +8 V; 75 Ω systems)
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50 MHz to 1000 MHz DISTORTION DATA- S24 (SOT-89) PACKAGE DEVICE:
80 Channel Data

Figure 20: CTB vs Frequency and Voltage
(80 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x: CTB vs Frequency and Output Power
( 80 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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Figure 21: CSO vs Frequency and Voltage
(80 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x:  CSO VS Frequency and Output Power
( 80 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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Figure 22: XMOD vs Frequency and Voltage
(80 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x : XMOD vs Frequency and Output Power
( 80 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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Figure 23: CTB vs Frequency and Output 
Power (80 Flat NTSC Channels; VDD = +8 V;

TA = +25 °C)
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Figure x: CTB vs Frequency and Voltage
( 80 Flat NTSC Channels; Pout = +30dBmV/Ch )
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Figure x: CSO vs Frequency and Voltage 
( 80 Flat NTSC Channels; Pout = +30dBmV/Ch )
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Figure 24: CSO vs Frequency and Output 
Power (80 Flat NTSC Channels; VDD = +8 V;

TA = +25 °C)

Figure 25: XMOD vs Frequency and Output 
Power (80 Flat NTSC Channels; VDD = +8 V;

TA = +25 °C)
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Figure 26: CTB vs Frequency and Voltage
(110 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x: CTB vs Frequency and Voltage
( 110 Flat NTSC Channels; Pout = +30dBmV/Ch )
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Figure 27: CSO vs Frequency and Voltage
(110 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x: CSO vs Frequency and Voltage
( 110 Flat NTSC Channels; Pout = +30dBmV/Ch )
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Figure 28: XMOD vs Frequency and Voltage
(110 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x:  XMOD vs Frequency and Voltage
( 110 Flat NTSC Channels; Pout = +30dBmV/Ch )
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Figure 29: CTB vs Frequency and Output 
Power (110 Flat NTSC Channels; VDD = +8 V; 

@ 113 mA; TA = +25 °C)

-90

-85

-80

-75

-70

-65

-60

-55

-50

-45

-40

0 100 200 300 400 500 600 700 800

C
TB

 (d
B

c)

Frequency (MHz)

Figure x: CTB vs Frequency and Output Power
( 110 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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Figure 30: CSO vs Frequency and Output 
Power (110 Flat NTSC Channels; VDD = +8 V; @ 

113 mA; TA = +25 °C)

Figure 31: XMOD vs Frequency and Output 
Power (110 Flat NTSC Channels; VDD = +8 V; @ 

113 mA; TA = +25 °C)
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Figure x:  CSO vs Frequency and Output Power 
( 110 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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Figure x:  X-MOD vs. Frequency and Output Power 
( 110 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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50 MHz to 1000 MHz DISTORTION DATA- S24 (SOT-89) PACKAGE DEVICE:
110 Channel Data
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Figure 32: CTB vs Frequency and Voltage
(132 Flat NTSC Channels; POUT = +30 dBmV/ch)

Figure 33: CSO vs Frequency and Voltage
(132 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x: CSO vs Frequency and Voltage
( 132 Flat NTSC Channels; Pout = +30dBmV/Ch )
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Figure 34: XMOD vs Frequency and Voltage
(132 Flat NTSC Channels; POUT = +30 dBmV/ch)

Figure 35: CTB vs Frequency and Output 
Power (132 Flat NTSC Channels; VDD = +8 V;

@ 113 mA; TA = +25 °C)
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Figure x: CTB vs Frequency and Output Power
( 132 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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Figure 36: CSO vs Frequency and Output 
Power (132 Flat NTSC Channels; VDD = +8 V;

@ 113 mA; TA = +25 °C)
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Figure x:  CSO vs Frequency and Output Power
( 132 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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Figure 37: XMOD vs Frequency and Output 
Power (132 Flat NTSC Channels; VDD = +8 V; 

@ 113 mA; TA = +25 °C)
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Figure x:  XMOD vs Frequency and Output Power
( 132 Flat NTSC Channels; VDD = +8V; TA = +25oC )
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50 MHz to 1000 MHz DISTORTION DATA- S24 (SOT-89) PACKAGE DEVICE:
132 Channel Data
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Figure x:  XMOD vs Frequency and Voltage
( 132 Flat NTSC Channels; Pout = +30dBmV/Ch )
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50 MHz to 1000 MHz DISTORTION DATA- S24 (SOT-89) PACKAGE DEVICE:
155 Channel Data

Figure 38: CTB vs Frequency and Voltage
(155 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x:  CTB vs Frequency and Voltage
( 155 Flat NTSC Channels; Pout = +30dBmV/Ch )
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Figure 39: CSO vs Frequency and Voltage
(155 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x: CSO vs Frequency and Voltage
( 155 Flat NTSC Channels; Pout = +30dBmV/Ch )
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Figure 40: XMOD vs Frequency and Voltage
(155 Flat NTSC Channels; POUT = +30 dBmV/ch)
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Figure x:  XMOD vs Frequency and Voltage
( 155 Flat NTSC Channels; Pout = +30dBmV/Ch )

5V

6V

7V

8V

9V



14

ADA10000

Data Sheet 
September 26, 2016  •  Skyworks Proprietary and Confidential Information  •  Products and Product Information are Subject to Change Without Notice  •  204312A

72.3

72.4

72.5

72.6

0 200 400 600 800 1000
Frequency (MHz)

P
1d

B
 (d

B
m

V
)

PERFORMANCE DATA
P1DB MEASUREMENTS

Figure 41: ADA10000 P1dB vs. Frequency

ADA10000 MER MEASUREMENTS
Figure 42: ADA10000 MER – 64 QAM @ 85 MHz Figure 43: ADA10000 MER – 64 QAM @ 85 MHz 

Figure 44: ADA10000 MER – 64 QAM @
987 MHz

Figure 45: ADA10000 MER – 256 QAM @
85 MHz
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Figure 46: ADA10000 MER – 256 QAM @
543 MHz

Figure 47: ADA10000 MER – 256 QAM @
987 MHz
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Figure 48: Low Frequency (5 MHz to  200 MHz) Test Application Circuit -
 S24 Package Device (75 Ω terminations)

 LOW FREQUENCY PERFORMANCE DATA: 5 MHz to 200 MHz
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Figure 49: Low Frequency Applications
(See Figure 20)

Input Return Loss vs. Frequency - S24
Package (TA = +25° C; VDD = +8 V; 75 Ω

system)

Figure 50: Low Frequency Applications
(See Figure 20)

Gain vs. Frequency - S24 Package
(TA = +25° C; VDD = +8 V; 75 Ωsystem)

Figure 51: Low Frequency Applications
(See Figure 20)

Reverse Isolation vs. Frequency - S24 Package
(TA = +25° C; VDD = +8 V; 75 Ω system)

Figure 52: Low Frequency Applications
(See Figure 20)

Output Return Loss vs. Frequency - S24
Package

(TA = +25° C; VDD = +8 V; 75 Ωsystem)

Figure 53: Low Frequency Applications
(See Figure 20)

Noise Figure vs. Frequency - S24 Package
(TA = +25 °C; VDD = +8 V; 75 Ω system)
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Figure xx: Low Frequency Application (see Fig. 20)
Input Return Loss vs. Frequency - S24 Package

(TA = +25oC, VDD = +8V, 75 ohm system)
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Figure xx: Low Frequency Application (see Fig. 20)
Gain vs. Frequency - S24 Package

(TA = +25oC, VDD = +8V, 75 ohm system)
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Figure XX: Low Frequency Application (see Fig. 20)
Output Return Loss vs. Frequency - S24 Package

(TA = +25oC, VDD = +8V, 75 ohm system)

0

1

2

3

4

5

6

7

8

9

10

5 10 15 20 25 30

N
oi

se
 F

ig
ur

e 
 (d

B
)

Frequency (MHz)

Figure xx: Low Frequency Application (see Fig. 20)
Noise Figure vs. Frequency

(TA = +25oC, VDD = +8V, 75 ohm system)
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Figure xx: Low Frequency Application (see Fig. 20)
Reverse Isolation vs. Frequency - S24 Package

(TA = +25oC, VDD = +8V, 75 ohm system) 
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PACKAGE OUTLINE

HE

e B 1

A

B

A2

L

a

C

LE

0.003 [0.076mm]

A1
GAUGE PLANE

SEATING PLANE

D

0.015 [0.38]X45

a

L

e

E

A

D

B

L

S

O

Y
B

M
MILLIMETERSINCHES

NOTE

MAX.MIN.MAX.MIN.

H

LE

C

2

3

4

1B

0.020 0.500.330.013

0.10

1.47

0.25

1.730.068

0.010

0.058

0.004

0.055 0.065 1.651.40

0.250.200.0100.008

8080

6.205.740.2440.226

0.380

0.150

0.400

0.160 4.06

10.16

3.81

9.66

0.050 BSC 1.27 BSC

0.016 0.040 0.41 1.02

0.030 0.76

0.062 1.58 1.780.070

4. LEAD THICKNESS AFTER PLATING TO BE 0.013 [0.33mm]
MAXIMUM.

PER SIDE.

1. CONTROLLING DIMENSION: INCHES

2. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH, PROTRUSIONS
AND GATE BURRS SHALL NOT EXCEED 0.006 [0.15mm]

3. DIMENSION "E" DOES NOT INCLUDE INTER-LEAD FLASH OR
PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEED 0.010 [0.25mm] PER SIDE.

NOTES:

A2

A1

Figure 54: S3 Package Outline - Modified 16 Pin SOIC
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Figure 55: S24 Package Outline - SOT-89
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ORDERING INFORMATION

ORDER NUMBER TEMPERATURE
RANGE

PACKAGE
DESCRIPTION COMPONENT PACKAGING

ADA10000RS3P1 -40 °C to +85 °C RoHS Compliant
Modified 16 Pin SOIC 3,500 piece Tape and Reel

ADA10000RS24Q1 -40 °C to +85 °C RoHS Compliant
SOT-89 Package 1,000 piece Tape and Reel
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NOTES
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