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SZA-6044

5.1GHzt05.9GHz YaWATT POWER AMPLIFIER

WITH ACTIVE BIAS

Product Description

RFMD’s SZA-6044 is a high linearity Class A GaAs Heterojunction Bipolar Transistor
(HBT) amplifier housed in a low-cost surface-mountable plastic package. These
HBT amplifiers are fabricated using molecular beam epitaxial growth technology
which produces reliable and consistent performance from wafer to wafer and lot to
lot. This product is specifically designed as a driver or final stage amplifier for equip-
ment in the 5.1GHzt05.9GHz band. It can run from a 3Vto5V supply. Load line
optimization for target band is possible outside the package. Its high linearity

makes it an ideal choice for multicarrier and digital applications.

Optimum Technology
Matching® Applied

GaAs HBT
GaAs MESFET

v’ InGaP HBT
SiGe BICMOS
Si BICMOS
SiGe HBT
GaAs pHEMT
Si CMOS
SiBJT
GaN HEMT
RF MEMS
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Package: QFN, 4mmx4 mm

Features

= Single 3V to 5V Operation

» High Linearity Class A
OIP3=39dBm at 5V

= 802.11a 54 Mb/s
POUT=17 dBm at 3% EVM

[ ] PldB 24dBm at 5V, 21dBmat
3.3V

» Surface Mount Plastic Pack-
age

= Power Up/Down Control <1pus
Applications

= OFDM

= Multicarrier Applications

= 802.11a WiFi Driver Stage
= Fixed Wireless, UNII

Condition

Frequency of Operation,
Output Power at 1dB Compression 24.9 dBm 5.1GHz
24.6 dBm 5.5GHz
225 24.0 26.0 dBm 5.9GHz
Small Signal Gain 17.0 18.5 20.0 dB 5.1GHz
17.3 dB 5.5GHz
14.9 16.4 17.9 dB 5.9GHz
Worst Case Input Return Loss 8.0 11.0 dB 5.1GHzt05.9GHz
Worst Case Output Return Loss 12.0 17.0 dB 5.1GHzto5.9GHz
Output IP3 37.0 39.0 dBm Pout per tone=+8dBm@5.9GHz
Pout 17.0 dBm 802.11a 54Mb/s POUT@3% EVM@5.9GHz,
1=165mA
Noise Figure, 7.8 9.8 dB 5.9GHz
Total Device Current 145.0 165.0 185.0 mA lVB|AS+ ICTOTAL= 150maA, |vpc12 =15mA
Thermal Resistance 56 °C/W junction - lead

Test Conditions: Zo=50Q, Voc=5V, I=165mA, Tgp=30°C

RF MICRO DEVICES®, RFMD®, Optimum Technology Matching®, Enabling Wireless Connectivity™, PowerStar®, POLARIS™ TOTAL RADIO™ and UltimateBlue™ are trademarks of RFMD, LLC. BLUETOOTH is a trade-
mark owned by Bluetooth SIG, Inc., U.S.A. and licensed for use by RFMD. All other trade names, trademarks and registered trademarks are the property of their respective owners. ©2006, RF Micro Devices, Inc.
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Absolute Maximum Ratings @
Parameter Rating Unit Caution! ESD sensitive device.
1st stage Collector Bias Current (lycq) 100 mA Exceeding any one or a combination of the Absolute Maximum Rating conditions may
cause permanent damage to the device. Extended application of Absolute Maximum
P Rating conditions to the device may reduce device reliability. Specified typical perfor-
2nd Stage Collector Bias Current 190 mA mance or functional operation of the device under Absolute Maximum Rating condi-
VC2) tions is not implied.
Device Voltage (Vp) 6.0 Vv RoHS status based on EUDirective 2002/95/EC (at time of this document revision).
iagi i The information in this publication is believed to be accurate and reliable. However, no
Power Dissipation 15 w responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
Operating Lead Temperature (TL) -40t0+85 °C infringement of patents, or other rights of third parties, resulting from its use. No

license is granted by implication or otherwise under any patent or patent rights of
RFMD. RFMD reserves the right to change component circuitry, recommended appli-

RF Input Power 20 dBm cation circuitry and specifications at any time without prior notice.
Junction Temp (T)) +150 °C
Storage Temperature Range -40 to +150 °C
ESD Rating - Human Body Model, 500 \"

Class 1B (HBM)

Operation of this device beyond any one of these limits may cause permanent dam-
age. For reliable continuous operation, the device voltage and current must not
exceed the maximum operating values specified in the table on page one.

Bias Conditions should also satisfy the following expression:

IoVp <(Ty-T)/Ryn, -

Typical Performance with 2.45GHz Application Circuit

Freq VS VCE IDQ P1dB OIP3 Gain Si1 S22 NF Comments
(MHz2) (v) V) (mA) (dBm) | (dBm) (dB) (dB) (dB) (dB)
24 33 27 110 96 27.0 15.0 16.5 17.0 14 '
2.45 33 2.7 11.0 9.9 27.0 148 18.0 18.0 15 Series Feedback
25 33 27 11.0 98 27.0 146 185 19.0 15

Test Conditions: OIP3 Tone Spacing=1MHz, Pyt per tone=-5dBm. T =25°C

Simplified Device Schematic
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802.11a 64QAM 54Mb/s Error Vector Magnitude Data (Vgjas = 5.0V, Igjas = 165mA)
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Pin Function Description
1' 2, N/C Pins are not used. May be grounded, left open or connected to adjacent pin.
5, 6,
7,8,
9, 10,
11,
15,16
19 VPC2 VPC2 is the bias control pin for the stage 2 active bias circuit. An external series resistor is required for proper setting of
bias levels. Refer to the evaluation board schematic for resistor value.
20 VPC1 VPC1 is the control pin for the stage 1 active bias circuits. An external series resistor is required for proper set-ting of
bias levels. Refer to the evaluation board schematic for resistor value.
18 VBIAS VBIAS is the active bias circuit supply voltage. Can be operated from 3Vto5V.
34 RFIN RF input pin. This is DC grounded internal to the IC. Do not apply voltage to this pin. Both pins 3 and 4 must be used for
! proper operation.
12 RFOUT/ VC2 | RF output and second stage collector supply voltage pin. VC2 in the range of 3Vto5V voltage should be sup-plied to this
! pin through an external RF choke. Because DC biasing is present on this pin, a DC blocking capacitor should be used in
13, 14 most applications (see evaluation board schematic). The supply side of the bias network should be well bypassed. The
output network and board layout specified in the app circuit is recommended for optimum performance. All pins 12-14
are required to be wired together at lead foot for proper operation.
17 VC1i VC1 is the first stage collector supply voltage. Can be operated over the range of 3Vto5V.
EPAD Gnd Exposed area on the bottom side of the package needs to be soldered to the ground plane of the board for optimum
thermal and RF performance. Several vias should be located under the EPAD as shown in the reccommended land pat-
tern.

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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Refer to drawing posted at www.rfmd.com for tolerances.
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Land Pattern and PCB Soldermask

Package Drawing

Dimensions in inches (millimeters)
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5.1GHz to 5.9 GHz Evaluation Board Schematic For 5V Supply
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Evaluation Board Layout and Bill of Materials

o D
DESG DESCRIPTION sor 2] e L° | [)
= =TT 125305A1 ° ol V+
R1,2 SOO_OHM 0603 e C [[F1 el |
- ' RE_IN E_OuUT
c1 1uF CERAMIC CAP 000 4 ° aoo
c2 1000pF CAP, 0603 e, ° o aop
00 o Lo Oo
Cc3 0 1uF CAP, 0803 cso R ik 1 T
=L T m——
C4 1.BpF CAP, 0603 = 1= = Q«"&E 0 ==
c5 0.5pF CAP, 0603 09 © O °% 0 Fo© o
L1 10nH _INDUCTOR, 0803 oo \; oo
Toko LL1608—FS10ONJ
= et
TRL 1 Z0=50v ,5428@ 55GHz 1 &I fﬂ.{ IGI_IO—
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TRL 3 Zo=29V 3848@ 55GHz o || | o . o

TRL 4 Z0=13vV 168 @ 55GHz

Note: For3.3V 140mA operation, obwerV+ to 3.3V and change R1 and R2 to 50 ohm .
RF Perform ance at3.3V,140m A : Gain ncreases 0.5dB,IP3 drops ~ 3dB and P1dB drops ~3dB relative to 5V data.
Retum loss is essentially unchanged relative to 5V data. Contact factory form ore details.
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Part Identification
The part will be symbolized with an “SZA-6044” marking designator on the top surface of the package.
Ordering Information
Ordering Code Description
SZA60447SQ Standard 25 piece bag
SZA6044ZSR Standard 100 piece reel
SZA60447 Standard 1000 piece reel
SZAB6044ZPCK-EVB1 Evaluation Board 5.1GHz to 5.9 GHz Tune
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
DS110714
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