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AGB3301
50Ω          High Linearity Low Noise

Wideband Gain Block
Data Sheet - Rev 2.1

S24 Package
SOT-89

FEATURES
• 250-3000 MHz Frequency Range
• +45 dBm Output IP3
• Low Noise Figure:  2.4 dB at 900 MHz
• 13.5 dB Gain at 900 MHz
• +24 dBm P1dB
• SOT-89 Package
• Single +5V to +9V Supply
• Low Power:  less than 1 Watt
• Case Temperature:  -40 to +100 oC

• RoHS Compliant Package Option, 260 oC MSL-1

APPLICATIONS
• Cellular Base Stations for W-CDMA, CDMA,

TDMA, GSM, PCS and CDPD systems
• Fixed Wireless
• MMDS/WLL
• WLAN, HyperLAN
• CATV

PRODUCT DESCRIPTION
The AGB3301 is one of a series of GaAs MESFET
amplifiers designed for use in applications
requiring high linearity, low noise and low distortion.
With a high output IP3, low noise figure and wide
band operation, the AGB3301 is ideal for 50Ω

wireless infrastructure applications such as Cellular
Base Stations, MMDS, and WLL.  Offered in a low
cost SOT-89 surface mount package, the AGB3301
requires a single +5V to +9V supply, and typically
consumes less than 1 Watt of power.

Figure 1:  Block Diagram

RF Output
/ Bias

RF Input
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NIP EMAN NOITPIRCSED

1 FR NI tupnIFR

2 DNG dnuorG

3 FR TUO saiB/tuptuOFR

4 DNG dnuorG

Figure 2:  Pin Out

Table 1:  Pin Description

2 31

4

RFIN RFOUTGND

GND
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ELECTRICAL CHARACTERISTICS

Table 2:  Absolute Minimum and Maximum Ratings

RETEMARAP NIM XAM TINU

egatloVeciveD 0 21+ CDV

rewoPtupnIFR - 51+ mBd

erutarepmeTegarotS 04- 051+ C°

erutarepmeTlennahC - 051+ C°
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 3:  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.

RETEMARAP NIM PYT XAM TINU

f:ycneuqerFgnitarepO 052 - 0003 zHM

V:egatloVeciveD DD - 9+ 01+ CDV

T:erutarepmeTesaC c 04- - 001+ oC
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Table 4:  Electrical Specifications - Unmatched 50ΩΩΩΩΩ Test Circuit
 (TA = +25 °C, VDD = +9 VDC, f = 900 MHz, see Figure 3)

Notes:
(1) OIP3 is measured with two tones: 900 MHz and 901 MHz, +5dBm output per
tone.

Figure 3:  Unmatched 50ΩΩΩΩΩ Test Circuit

VDD

AGB3301

RF Choke

DC Block DC Block

Bypass

RF
Input

RF
Output

VSUPPLY

RETEMARAP NIM PYT XAM TINU

S:niaG 12 21 5.31 51 Bd

S:ssoLnruteRtupnI 11 - 51- 01- Bd

S:ssoLnruteRtuptuO 22 - 51- 01- Bd

3PItuptuO )1( 24+ 54+ - mBd

erugiFesioN - 4.2 5.3 Bd

Bd1P:noisserpmoCBd1tuptuO - 42+ - mBd

:ecnatsiseRlamrehT - - 04 o W/C

tnerruCylppuS 09 011 031 Am

θJC
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PERFORMANCE DATA
Figures 4 through 8 contain data for the device as tested in the unmatched 50Ω test circuit shown in Figure 3.
Unless otherwise indicated, VDD = +9 VDC.

Figure 4:  OIP3 vs. Frequency
(in Unmatched 50ΩΩΩΩΩ Test Circuit)

Figure 8:  Return Loss vs. Frequency
(in Unmatched 50ΩΩΩΩΩ Test Circuit)

Figure 5:  OIP3 vs. Case Temperature
(in Unmatched 50ΩΩΩΩΩ Test Circuit)

Figure 6:  Gain vs. Frequency
(in Unmatched 50ΩΩΩΩΩ Test Circuit)

Figure 7:  Gain vs. Case Temperature
(in Unmatched 50ΩΩΩΩΩ Test Circuit)
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Figure 12:  Return Loss vs. Frequency
(VSUPPLY = +9 VDC, 900 MHz Application Circuit)

APPLICATION INFORMATION

Figure 11:  Gain  vs. Frequency
(VSUPPLY = +9 VDC, 900 MHz Application Circuit)

Figure 10:  Output 3rd-Order Intercept vs. Power
(Vsupply = +9 VDC, 900 MHz Application Circuit)

Figure 9:  900 MHz Application Circuit (50ΩΩΩΩΩ Terminations)

900 MHz Application:  +9V Supply
(824 - 960 MHz)

RETEMARAP PYT TINU

S:niaG 12 8.31 Bd

S:ssoLnruteRtupnI 11 02- Bd

S:ssoLnruteRtuptuO 22 81- Bd

3PItuptuO )1( 74+ mBd

erugiFesioN 4.2 Bd

Bd1P:noisserpmoCBd1tuptuO 42+ mBd

Table 5:  900 MHz Application Performance
(VSUPPLY = +9 VDC)

Note:
(1) OIP3 is measured with two tones: 900 MHz and
901 MHz, +5dBm output per tone.

+9 VDC

AGB3301

18nH
100pF 6pF

0.01uF
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Capacitors are Murata GRM39 series.
Inductors are Coilcraft 0603CS series.
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Figure 16:  Return Loss vs. Frequency
(VSUPPLY = +5 VDC, 900 MHz Application Circuit)

Figure 15:  Gain  vs. Frequency
(VSUPPLY = +5 VDC, 900 MHz Application Circuit)

Figure 14:  Output 3rd-Order Intercept vs. Power
(Vsupply = +5 VDC, 900 MHz Application Circuit)

RETEMARAP PYT TINU

S:niaG 12 5.31 Bd

S:ssoLnruteRtupnI 11 02- Bd

S:ssoLnruteRtuptuO 22 02- Bd

3PItuptuO )1( 5.24+ mBd

erugiFesioN 5.2 Bd

Bd1P:noisserpmoCBd1tuptuO 5.81+ mBd

Table 6:  900 MHz Application Performance
(VSUPPLY = +5 VDC)

Note:
(1) OIP3 is measured with two tones: 900 MHz and
901 MHz, +5dBm output per tone.
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Figure 13:  900 MHz Application Circuit (50ΩΩΩΩΩ Terminations)

900 MHz Application:  +5V Supply
(824 - 960 MHz)

+5 VDC

AGB3301

18nH
100pF 6pF

0.01uF

RF
Input

RF
Output

3.9nH

VDD

Capacitors are Murata GRM39 series.
Inductors are Coilcraft 0603CS series.

1pF
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Figure 18:  Output 3rd-Order Intercept vs. Power
(VSUPPLY = +9 VDC, 1900 MHz Application Circuit)

Figure 17:  1900 MHz Application Circuit (50ΩΩΩΩΩ Terminations)

1900 MHz Application:  +9V Supply
(1710 - 1990 MHz)

RETEMARAP PYT TINU

S:niaG 12 1.21 Bd

S:ssoLnruteRtupnI 11 01- Bd

S:ssoLnruteRtuptuO 22 21- Bd

3PItuptuO )1( 54 mBd

erugiFesioN 9.2 Bd

Bd1P:noisserpmoCBd1tuptuO 12+ mBd

Table 7:  1900 MHz Application Performance
(VSUPPLY = +9 VDC)

19:  Gain vs. Frequency
(VSUPPLY = +9 VDC, 1900 MHz Application Circuit)

Figure 20:  Return Loss vs. Frequency
(VSUPPLY = +9 VDC, 1900 MHz Application Circuit)

Note:
(1) OIP3 is measured with two tones: 1900 MHz and
1901 MHz, +5dBm output per tone.
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AGB3301

Coilcraft 1008CS series
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Capacitors are Murata GRM39 series.
Inductors < 10nH are TOKO PLT20112-F series.
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Figure 22:  Output 3rd-Order Intercept vs. Power
(VSUPPLY = +5 VDC, 1900 MHz Application Circuit)

RETEMARAP PYT TINU

S:niaG 12 0.21 Bd

S:ssoLnruteRtupnI 11 01- Bd

S:ssoLnruteRtuptuO 22 51- Bd

3PItuptuO )1( 73+ mBd

erugiFesioN 8.2 Bd

Bd1P:noisserpmoCBd1tuptuO 81+ mBd

Table 8:  1900 MHz Application Performance
(VSUPPLY = +5 VDC)

Figure 23:  Gain vs. Frequency
(VSUPPLY = +5 VDC, 1900 MHz Application Circuit)

Figure 24:  Return Loss vs. Frequency
(VSUPPLY = +5 VDC, 1900 MHz Application Circuit)

Note:
(1) OIP3 is measured with two tones: 1900 MHz and
1901 MHz, +5dBm output per tone.
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Figure 21:  1900 MHz Application Circuit (50ΩΩΩΩΩ Terminations)

1900 MHz Application:  +5V Supply
(1710 - 1990 MHz)

+5 VDC

AGB3301

Coilcraft 1008CS series
18nH

2pF 6pF

0.01uF

RF
Input

RF
Output

3.9nH

1pF 4.7nH

VDD

Capacitors are Murata GRM39 series.
Inductors < 10nH are TOKO PLT20112-F series.

1pF
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Figure 26:  Output 3rd-Order Intercept vs. Power
(VSUPPLY = +9 VDC, 2500 MHz Application Circuit)

Figure 25:  2500 MHz Application Circuit (50ΩΩΩΩΩ Terminations)

2500 MHz Application:  +9V Supply
(2400 - 2690 MHz)

RETEMARAP PYT TINU

S:niaG 12 5.11 Bd

S:ssoLnruteRtupnI 11 51- Bd

S:ssoLnruteRtuptuO 22 11- Bd

3PItuptuO )1( 54+ mBd

erugiFesioN 4.3 Bd

Bd1P:noisserpmoCBd1tuptuO 91+ mBd

Table 9:  2500 MHz Application Performance
(VSUPPLY = +9 VDC)

Note:
(1) OIP3 is measured with two tones: 2500 MHz and
2501 MHz, +5dBm output per tone.

Figure 27:  Gain vs. Frequency
(VSUPPLY = +9 VDC, 2500 MHz Application Circuit)

Figure 28:  Return Loss vs. Frequency
(VSUPPLY = +9 VDC, 2500 MHz Application Circuit)
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AGB3301
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Coilcraft 1008CS series
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1.2pF 1pF

Capacitors are Murata GRM40 series.
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TOKO PTL2012-F series
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Figure 30:  Output 3rd-Order Intercept vs. Power
(VSUPPLY = +5 VDC, 2500 MHz Application Circuit)

RETEMARAP PYT TINU

S:niaG 12 5.11 Bd

S:ssoLnruteRtupnI 11 51- Bd

S:ssoLnruteRtuptuO 22 51- Bd

3PItuptuO )1( 24+ mBd

erugiFesioN 3.3 Bd

Bd1P:noisserpmoCBd1tuptuO 71+ mBd

Table 10:  2500 MHz Application Performance
(VSUPPLY = +5 VDC)

Note:
(1) OIP3 is measured with two tones: 2500 MHz and
2501 MHz, +5dBm output per tone.

Figure 31:  Gain vs. Frequency
(VSUPPLY = +5 VDC, 2500 MHz Application Circuit)

Figure 32:  Return Loss vs. Frequency
(VSUPPLY = +5 VDC, 2500 MHz Application Circuit)
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Figure 29:  2500 MHz Application Circuit (50ΩΩΩΩΩ Terminations)

2500 MHz Application:  +5V Supply
(2400 - 2690 MHz)

+5 VDC

AGB3301
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Coilcraft 1008CS series

2pF 10pF
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Capacitors are Murata GRM40 series.

VDD

TOKO PTL2012-F series
1.5nH
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Bias Circuit
A schematic of the basic, unmatched bias circuit for
the AGB Series Gain Blocks is shown in Figure 33.
The RF input and output terminations are 50Ω.
Inductor L1 provides DC power from VSUPPLY and
serves as an RF choke to maintain desired AC
performance.  The input capacitor C1 and output
capacitor C2 are RF blocks that isolate DC current
from adjacent circuits.  Capacitor C3 is used as an
RF bypass that minimizes noise from the supply.

In some applications, a feedback resistor R1 may
be added in series with L1, as shown in Figure 34,
for improved stability or to serve as a voltage drop for
operation from higher supply voltages.

Matching for RF Performance
The AGB3301 Gain Block amplifier can be used in
many fixed wireless frequency bands, such as the
824-894 MHz U.S. cellular bands, the 1850-1990 MHz
PCS band, the 880-960 MHz GSM band, the 2400-
2500 MHz ISM band, and the 2500-2686 MHz MMDS
band.  Reactive matching circuits may be designed

Figure 33:  Unmatched Bias Circuit

Figure 34:  Bias Circuit with Optional
Feedback / Voltage Drop Resistor

for both the input and output, in order to optimize the
RF performance for a particular application.  For
example, gain, linearity (OIP3) and return loss may
be improved over a particular frequency band of
interest.

Recommended matching circuits for various
applications, as well as wideband S-parameters to
use in the simulation of custom designs, are included
in this data sheet.  For a particular application not
addressed in the data sheet, please consult with an
ANADIGICS Sales Reperesentative or Application
Engineer.

Evaluation Boards
A versatile evaluation board that enables users to
measure actual device performance has been
developed for the AGB Series Gain Blocks.  The
generic layout allows the user to implement a wide
variety of matching circuits, in order to assess
performance for a particular application.

The evaluation board is 1.0” square, and is
fabricated on 0.031” thick FR-4 material.  Figures 35
and 36 show the via hole locations and the layout
pattern on both sides of the evaluation board.  The
vias have a 0.010” diameter and are plated through.

To request an evaluation board, please contact an
ANADIGICS Sales Reperesentative or Application
Engineer.

ESD Sensitivity
Electrostatic discharges can cause permanent
damage to this device.  Electrostatic discharges
accumulate on test equipment and the human body,
and can discharge without detection.  Although the
AGB3301 has some internal ESD protection, proper
precautions and handling are strongly
recommended.  Refer to the ANADIGICS application
note on ESD precautions.

S-Parameter Data
Table 11 depicts the raw Magnitude and Angle data
for an unmatched AGB3301 over the 50 to 3000 MHz
frequency range of operation.  Data is shown in 100
MHz steps, with a characteristic impedance of 50
Ohms, VDD =+9V, and at TA = +25 oC.

Gain
Block

L1

C1 C2

C3

RF
Input

RF
Output

VSUPPLY

VDD

Gain
Block

L1

C1 C2

C3

RF
Input

RF
Output

VSUPPLY

R1

VDD
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Figure 36:  Evaluation Board - Back (X-ray)
(not to scale)

Figure 35:  Evaluation Board - Front
(not to scale)
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QERF
)zHM(

11S
)GAMBd(

11S
)GNA(

12S
)GAMBd(

12S
)GNA(

21S
)GAMBd(

21S
)GNA(

22S
)GAMBd(

22S
)GNA(

K
rotcaF

05 042.71- 638.62- 098.31 105.771 937.71- 628.5- 828.22- 395.21- 170.1

001 818.71- 539.42- 329.31 914.661 047.71- 971.21- 523.22- 791.9- 170.1

002 479.71- 102.43- 768.31 158.251 167.71- 132.22- 308.12- 616.8- 470.1

003 795.71- 060.84- 328.31 465.731 928.71- 831.43- 964.02- 003.31- 570.1

004 818.61- 919.16- 837.31 425.221 088.71- 230.64- 043.91- 886.22- 470.1

005 302.61- 142.27- 986.31 326.901 189.71- 042.65- 891.81- 248.23- 470.1

006 278.51- 856.68- 816.31 008.49 860.81- 342.86- 503.71- 237.24- 570.1

007 870.51- 118.99- 505.31 061.08 252.81- 538.97- 359.51- 898.55- 770.1

008 205.41- 363.111- 134.31 442.76 083.81- 055.09- 159.41- 205.66- 470.1

009 855.31- 759.321- 423.31 393.25 255.81- 552.201- 797.31- 749.97- 760.1

0001 278.21- 729.631- 551.31 997.73 397.81- 050.411- 540.31- 930.49- 370.1

0011 461.21- 120.741- 140.31 670.52 299.81- 685.421- 202.21- 336.601- 760.1

0021 645.11- 364.951- 828.21 794.01 582.91- 110.631- 814.11- 633.021- 470.1

0031 487.01- 729.071- 217.21 233.4- 126.91- 739.841- 764.01- 274.431- 360.1

0041 954.01- 624.871 765.21 548.61- 828.91- 769.851- 488.9- 828.441- 360.1

0051 786.9- 521.661 363.21 167.13- 503.02- 180.171- 360.9- 968.851- 060.1

0061 311.9- 416.451 792.21 072.64- 026.02- 446.571 745.8- 433.271- 540.1

0071 245.8- 647.441 099.11 966.75- 669.02- 304.661 599.7- 502.571 640.1

0081 031.8- 798.231 608.11 988.27- 506.12- 286.351 624.7- 830.261 660.1

0091 416.7- 962.121 365.11 545.68- 370.22- 791.141 758.6- 142.841 160.1

0002 842.7- 327.111 081.11 060.001- 488.22- 500.131 744.6- 498.631 131.1

0012 928.6- 155.99 760.11 788.411- 543.32- 144.611 000.6- 670.321 311.1

0022 064.6- 632.88 296.01 636.821- 470.42- 972.501 385.5- 083.011 461.1

0032 101.6- 671.87 116.01 673.241- 968.42- 314.39 042.5- 724.89 191.1

0042 808.5- 626.76 623.01 788.351- 825.52- 630.28 488.4- 768.58 822.1

0052 264.5- 432.65 626.9 447.761- 720.72- 588.86 705.4- 833.27 364.1

0062 122.5- 655.64 274.9 161.971 169.72- 248.65 372.4- 359.16 465.1

0072 200.5- 792.53 197.8 074.661 395.92- 754.54 300.4- 972.94 949.1

0082 137.4- 440.52 763.8 590.151 373.13- 177.62 837.3- 887.63 563.2

0092 994.4- 163.51 873.8 219.041 713.23- 650.41 375.3- 088.52 484.2

0003 862.4- 171.5 810.8 098.621 888.43- 129.1- 723.3- 676.31 892.3

Table 11:  AGB3301 S-Parameters in Unmatched 50 Ohm Test Fixture
(TA = +25 oC, VDD = +9 VDC)
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Figure 37:  S24 Package Outline - SOT-89

PACKAGE OUTLINE

Figure 38: Branding Specifications

1 1R

Figure 39: RoHS Branding Specifications
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subject to change prior to a product’s formal introduction.  Information in Data Sheets have been carefully checked and are
assumed to be reliable; however, ANADIGICS assumes no responsibilities for inaccuracies.  ANADIGICS strongly urges
customers to verify that the information they are using is current before placing orders.
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