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Data Sheet

2.0GHz - 2.7GHz 250mW Power Amplifier
The Intersil HFA3926 is an integrated
@ power amplifier in a low cost SSOP 28
~1
P RISM plastic package. The power amplifier
delivers +27dB of gain with high

efficiency and can be operated with
voltages as low as 2.7V.

The HFA3926 is ideally suited for QPSK, BPSK or other
linearly modulated systems in the 2.4GHz Industrial,
Scientific, and Medical (ISM) frequency band. It can also be
used in GFSK systems where levels of +25dBm are
required. Typical applications include Wireless Local Area
Network (WLAN) and Wireless Local Loop systems.

REMEMBER: Always apply Negative power to the VG pins
before applying the Positive Vpp bias. Failure to do so may
result in the destruction of the HFA3926 Power Amplifier.

Ordering Information

HFA3926

July 1998

FN4282.2

Features

* Highly Integrated Power Amplifier

e Operates Over 2.7V to 6V Supply Voltage

* High Linear Output Power (P1g4g: +24.5dBm)
¢ Low Cost SSOP-28 Plastic Package

Applications

¢ Wireless Local Loop Systems

» Systems Targeting IEEE 802.11 Standard

e TDD Quadrature-Modulated Communication Systems
* Wireless Local Area Networks

* PCMCIA Wireless Transceivers

¢ ISM Systems

Functional Block Diagram

TEMP. PKG.
PART NUMBER | RANGE (°C) PACKAGE NO. Vopx(+) —  Vax() —
HFA3926IA -40t0 85 |28 Ld SSOP M28.15
HFA39261A96 -40t085 |Tape and Reel =~ ~
STAGE BIAS CONTROL
Pinout
HFA3926
(SSOP)
TOP VIEW
RFIN —}—> ANT
GND [1] hd 28] GND
anD [2] 7] Voo STAGE1 STAGE2 STAGE3
GND [3] 26] GND
GND [4] 25] RF OUT
GND [5] 24] GND
GND [6] 23] Vbp3
GND [7] [22] GND
Nic [8] 21] GND
ve: [8 7] oo
GND [10] 9] GND
vop1 [11] 18] Vo2
GND [12] [17] Va3
Gno [13 [16] GND
vgr [14] 5] RF IN
1 CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.

1-888-INTERSIL or 321-724-7143 | Intersil (and design) is a trademark of Intersil Americas Inc.

Copyright © Intersil Americas Inc. 2002. All Rights Reserved

PRISM® is a registered trademark of Intersil Americas Inc. PRISM and design is a trademark of Intersil Americas Inc.



HFA3926

Pin Description

PINS SYMBOL DESCRIPTION
1 GND DC and RF Ground.
2 GND DC and RF Ground.
3 GND DC and RF Ground.
4 GND DC and RF Ground.
5 GND DC and RF Ground.
6 GND DC and RF Ground.
7 GND DC and RF Ground.
8 No connect.
9 Va2 Negative bias control for the second PA stage, adjusted to set Vppo quiescent bias current, which is typically
53mA. Typical voltage at pin =-0.75V. Input impedance: > 1MQ.
10 GND DC and RF Ground.
11 VpD1 Positive bias for the first stage of the PA, 2.7V to 6V.
12 GND DC and RF Ground.
13 GND DC and RF Ground.
14 Va1 Negative bias control for the first PA stage, adjusted to set Vpp4 quiescent bias current, which is typically
20mA. Typical voltage at pin = -0.75V. Input impedance: > 1MQ.
15 RF IN RF Input of the Power Amplifier.
16S GND DC and RF Ground.
17 Va3 Negative bias control for the third PA stage, adjusted to set Vpp3 quiescent bias current, which is typically
90mA. Typical voltage at pin = -0.95V. Input impedance: > 1MQ.
18 Vpp2 Positive bias for the second stage of the PA. 2.7V to 6V.
19-22 GND DC and RF Ground.
23 VbD3 Positive bias for the third stage of the PA. 2.7V to 6V.
24 GND DC and RF Ground.
25 RF OUT RF output of power amplifier.
26 GND DC and RF Ground.
27 VbD VpD-
28 GND DC and RF Ground.

NOTE: Process variation will effect Vg3 voltage requirement to develop 90mA stage 3 quiescent current, maximum range = -0.69V to -1.04V.
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HFA3926

Absolute Maximum Ratings Thermal Information

Maximum Input Power (Note 1) .. .................... +23dBm Thermal Resistance (Typical, Note 3) 04a (°c/w)

Operating Voltages (Notes 1,2) .......... Vpbp =8V, Vgg =-8V SSOP PaCKage ... .vvvoeee e 88
Maximum Storage Temperature Range ......... -65°C to 150°C

Operating Conditions
Temperature Range. . ........................ -40°C to 85°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:
1. Ambient temperature (Tp) = 25°C.
2. |Vpp| + |Vgg| not to exceed 12V.
3. 6ya is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications T, =25°C, Zy =500, Vpp = +5V, P|y = -30dBm, f = 2.45GHz, Unless Otherwise Specified

PARAMETER MIN TYP MAX UNITS

Power Amplifier Input Frequency Range 2.0 - 2.7 GHz
Linear Gain

2.0GHz - 2.5GHz 27 28 32 dB

2.5GHz - 2.7GHz 23.5 27 - dB
VSWR In/Out - 1.75:1 -
Input Return Loss - -11.3 - dB
Output Return Loss - -11.3 - dB
Output Power at P1gg 23 245 - dBm
2.0GHz - 2.7GHz
Second Harmonic at P4 - -20 0 dBc
Third Harmonic at P44 - -30 -10 dBc
Ipp at P1dB (Vpp1 + Vpp2 + VpD3) - 270 375 mA

Typical Performance Curves

Power Amplifier Small Signal Performance NOTE: All data measured at Tp = 25°C and Vg1, Vg2 and Vg3 adjusted for first stage
quiescent current of 20mA, second stage current of 53mA and third stage current of 90mA, respectively.
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HFA3926

Typical Performance Curves (Continued)
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FIGURE 3. OUTPUT MATCH

Power Amplifier CW Performance at Various Supply Voltages NOTE: All data measured at Tp = 25°C and V1, Vgo and Vga

adjusted for first stage quiescent current of 20mA, second stage current of 53mA and third stage current of 90mA, respectively.
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HFA3926

Typical Performance Curves (Continued)

Power Amplifier Temperature Performance NOTE: All data measured at Tp = 25°C and Vg1, Vg2 and Vgs adjusted for first stage
quiescent current of 20mA, second stage current of 53mA and third stage current of 90mA, respectively.
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Power Amplifier Spurious Response at Various Supply Voltages NOTE: All data measured at Tp = 25°C and Vg4, Vgo and Vs
adjusted for first stage quiescent current of 20mA, second stage current of 53mA and third stage current of 90mA, respectively.
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HFA3926

Typical Performance Curves (Continued)
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Typical Application Example

& 2 0 VDD
e Cg = C21
o Y @ | v Vv
t+z] —
<3 P>
g 25] 1 o RF OUT
<5 pi—> oas
= 23] * - . © Vpp3 (+)
= r_ bD3
<+ 2> gc“ gc‘s gc‘g
Vez () NIC —{8] 21>
9 20> ———¢——4——o Vo2 )
<o 1o —> i Cs {;C‘s {;C‘B
. . . q1]
Vop1 (1) % + + il 18—
Coz g C1z i Cs T <2 7] T W2 Ve3()
Va1 () o—WA—gp—————18 w— v
R2 g c
5 13 H o RF IN
C23
EXTERNAL CIRCUITRY PARTS LIST
LABEL VALUE PURPOSE
Cs - C5’ C7, Cg 22pF Bypass (GHz)
Coz-Cos 22pF DC Block
Cq11-C1s 1000pF Bypass (MHz)
C18 - 022 0.01uF Bypass (kHz)
R1, Rg 1.5kQ FET Gate Divider Network
Rs, R5 5kQ
Ro 12kQ
R4 1kQ
NOTE: All off-chip components are low cost surface mount components obtainable from multiple

sources. (0.020in x 0.040in or 0.030in x 0.050in.)
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Typical Application Example: Positive Supply, Single Stage 3 Adjustment Circuit
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FIGURE 13. POSITIVE, SINGLE STAGE 3 ADJUSTMENT CIRCUIT
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