RFMD &) SXB-4089(Z)

400MHz to 2500 MHz ¥2W MEDIUM POWER
rfmd.com InGaP/GaAs HBT AMPLIFIER

Package: SOT-89

Product Description Features

RFMD’s SXB-4089 amplifier is a high efficiency InGaP/ GaAs Heterojunc- w Z-Part Number Available in
tion Bipolar Transistor (HBT) MMIC housed in low-cost, surface-mountable RoHS Compliant, Pb-Free,
plastic package.These amplifiers are specially designed for use as driver and RFMD Green

devices for infrastructure equipment in the 400MHz to 2500MHz cellular, On-Chip Active Bias Control,
ISM, WLL, PCS, WCDMA applications. Its high linearity makes it an ideal Single 5V Supply

choice for multi-carrier as well as digital applications. = High Output 3rd Order Inter-

cept:
= +45dBm Typ.
Vatening® Applics” = High P4qg:+28dBm Typ.
Typical IP3, P1dB, Gain
v/ GaAs HBT ig ] = High Gain:+20dB at 880 MHz
Gahs MESFET a0 1T | ool w Low Rth:25°C/W Typ.
v’ InGaP HBT 2 || e |
SiGe BiCMOS €30 = Robust 2000V ESD, Class 2
Si BICMOS Q25 - . '
SiGe HBT o0 1| Applications
GaAs pHEMT 154 = WCDMA, PCS, Cellular Sys-
Si CMOS 1(; 1] tems
SiBJT 0 = Multi-Carrier Applications
GaN HEMT 880 MHz 1960 MHz 2140 MHz
RF MEMS

Specification

Parameter Condition

Typ.

Small Signal Gain 20.0 880MHz
15.0 dBm 1960MHz
12.5 14.0 15.5 dBm 2140MHz
Output Power at 1dB Compression, 275 dBm 880MHz
27.5 dBm 1960MHz
26.0 275 dBm 2140MHz
Output Third Order Intercept Point 41.5 43.5 dBm 880MHz
44.5 dBm 1960MHz
425 44.5 dBm 2140MHz
Noise Figure 5.6 dB 880MHz
3.3 dB 1960MHz
3.3 dB 2140MHz
Input VSWR 1.3:1 2.0:1 880MHz
1.3:1 1960MHz
1.3:1 2140MHz
Device Operating Voltage 4.75 5.0 5.25 \
Device Operating Current 235.0 265.0 295.0 mA
Thermal Resistance 25.3 °C/W junction to backside

Test Conditions: Ty=25°C, Z;=50€Q, Measured in Application Circuit, Pqyr per tone=+11dBm, Tone Spacing=1MHz

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.
Max Device Current (ID) 500 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
0 Rating conditions to the device may reduce device reliability. Specified typical perfor-
Max Device VOltage (VD) 6 v mance or functional operation of the device under Absolute Maximum Rating condi-
ti i t implied.
Max RF Input Power 18 dBm ons Is not Impiie
— RoHS status based on EUDirective2002/95/EC (at time of this document revision).
Max Dissipated Power 2 W
- The information in this publication is believed to be accurate and reliable. However, no
Max Junction Temperature (T)) 165 °C responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
infringement of patents, or other rights of third parties, resulting from its use. No
i . o license is granted by implication or otherwise under any patent or patent rights of
Operatlng Temperature Range (TL) 40to +85 ¢ RFMD. RFMD reserves the right to change component circuitry, recommended appli-
Max Storage Temperature 150 °c cation circuitry and specifications at any time without prior notice.
ESD Rating - Human Body Model Class 2
(HBM)
Moisture Sensitivity Level MSL2
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:
IpVp<(T)-TL)/ Ry, J-1and T =T gap
880 MHz Application Circuit Data, V_.=5V, | .=270mA
P1dB vs. Frequency Gain vs. Frequency
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880 MHz Application Circuit Data, V_.=5V, | ,=270mA

Input/Output Return Loss, OIP3 vs. Frequency (11 dBm tones)
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1960 MHz Application Circuit Data, V_.=5V, | ,=270mA
P1dB vs. Frequency 20 Gain vs. Frequency
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2140 MHz Application Circuit Data, V=5V, [,;=270mA

P1dB vs. Frequency Gain vs. Frequency
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Pin

Function

Description

RF IN

RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency of operation.

2,4

GND

Connection to ground. Use via holes for best perfromance to reduce lead inductance as close to ground leads as possi-
ble.

RF OUT/Bias

RF output and bias pin. DC voltage is present on this pin, therefore a DC blocking capacitor is necessary for proper oper-
ation.
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Package Drawing

Dimensions in inches (millimeters)
Refer to drawing posted at www.rfmd.com for tolerances.
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880MHz Application Schematic
880 MHz Demo Booard
Vcc
¢)
I
Cl
Note: Electrical lengths are determined from I ‘ H }_—
the center of a shunt component, a cut on ce
the center trace and edge of lead on package.
I
C3
3
Cce CS R1 C3
H H 7-500, 3.2° z:50s2,5_4°H szsoﬁ.lmwz:sogz‘z.x“ }%
Le I C4
Bill of Materials
Cl Ix TAJBIOAKLRH Rohm 0.1uF
Ce Ix MCHI85C102KK  Rokhm 1000pF
C3 2x MCHI8SA680JK  Rohm 68pF
C4 1x MCHI83A3R9CK Rohm 39pF
CS Ix MCHI85C4R7CK Rohm 4.7pF
CEt Ix MCH185C120CK  Rohm 1epF
L1l 1Ix 0805HQ- Coilcraft 48nH
L2 Ix LLI608-FS2N7J Toko 2.7nH
R1 Ix 0603-Rohm lohm
RFL 2x 142-0701-846 Johnson Comp.
Heat sink EEF-101216
PCB ECB-101499 C
880MHz Evaluation Board Layout
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SOT-89 Eval Board
ECE-101499 Rev C
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1960 MHz Application Schematic

1960 MHz Demo Board

Vcc

O
I

C1

I
ce
Note: Electrical lengths are determined from | ‘ H F—

the center of a shunt component, a cut on
3

the center trace and edge of lead on package. C3
CS C3
H H 7=50Q, 4.7° }T{ 7-500, 1.9° L =500, 1.9° }T{Lzsog, 16.8° ’T4J }%
Cé6 I C4 I CS

Bill of Materials

Cl 1x TAJBIOAKLRH Rohm 0.1uF

C2 1x MCHI85CL02KK  Rohm 1000pF
C3 2x MCHI85A220JK Rohm 22pF
C4 1x MCHI83SAIRSCK  Rohm 1.5pF
CS 2x MCHI8SAIR2CK  Rokhm lepk
Co 1x MCHI8BSAIR8CK Rohm 1.8pF

L1 1x 0805HQ- Coilcraft 20nH

RF1 2x 142-0701-846 Johnson Comp.
Heat sink EEF-101216

PCB ECB-101499 C

1960 MHz Evaluation Board Layout

o o
O o o O
o o
o o
o °
o °
o o
@RW @ ° ° RFout@
o 7
coo0o0o0 o c1 cooo0o0
]OOOO o §() coe OOOO[
ocooo o 10 | 3 ocooo
Copper tape l 1 C3
I [e Il o UP
| |

[cooo0o0o0o0[¢00]

] o 0 0 0 o) c6 c4 c5 [eXelNelNe] [
o 0 0 0O [eXelNelNe]
O 0 000 Q Q O 0000

OO
OO

SUT-89 Eval Boaord
FCB-101499 Rev C
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2140MHz Application Schematic
1240 MHz Demo Board
Vcc
O
I ]
Cl
I
ce
ot ey e mermeton 11— 1
the center trace and edge of lead on package. C3
3
CS C3
> }—{zzsog4.7°}T{z:SOQ,z.3° e
I C4 I C4 I CS
Bill of Materials
Cl Ix TAJBIO4KLRH Rohm 0.1uF
Ce 1x MCHI8SC102KK  Rohm 1000pF
C3 2x MCHI8SARR0UK  Rohm 22pk
C4 2x MCHI8SAIRSCK  Rohm 1.5pF
CS 2x MCHI8SAIR0OCK  Rohm 1.0pF
L1 1Ix 0809HQ- Coilcraft 20nH
RF1 2x 142-0/01-846 Johnson Comp,
Heot sink EEF-101216
PCB ECB-101499 C
2140 MHz Evaluation Board Layout
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Part Identification
XB40 X407

1 2 3 1 2 3

Tin-Lead Lead Free

Alternate marking is SXB4089 or SXB4089Z on line 1 with Trace Code on line 2.

Ordering Information

Part Number Reel Size Devices/Reel
SXB-4089 77 1000
SXB-4089Z 7" 1000
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