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SBW-5089(2)

DCto8GHz CASCADABLE InGaP/GaAs HBT

MMIC AMPLIFIER

Product Description

The SBW-5089(Z) is a high performance InGaP/GaAs HBT MMIC Amplifier. A Dar-
lington circuit fabricated with InGaP process technology provides broadband RF per-
formance up to 8GHz and excellent thermal performance. The heterojunction
increases breakdown voltage and minimizes leakage current between junctions.
Cancellation of emitter junction non-linearities results in high suppression of inter-
modulation products. Operation requires only a single positive voltage supply, 2 DC-
blocking capacitors, a bias resistor and an RF choke.
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Specification

Parameter

Typ.

Package: SOT-89

e
Features

= Available in RoHS Compliant and
Pb-Free (Z Part Number)

= 50Q) Cascadable Gain Block

= Wideband Flat Gain to 3GHz:
+/-1.4dB

[ ] PldB= 13.4 at 6GHz

= Input / Output VSWR
<2:3t08GHz

» Patented Thermal Design
= Single Voltage Supply Operation

Applications

= Wideband Instrumentation
m Fiber Optic Driver

= 0C-48

= Basestation

= SAT COM

Condition

Small Signal Gain, PC board and 20.3 850MHz
connector losses de-embedded

16.7 17.5 19.0 dB 3000MHz

17.2 dB 4200MHz

14.2 15.0 16.5 dB 6000 MHz
Output Power at 1dB Compression 20.1 dBm 850MHz

18.4 19.4 dBm 1950MHz
Output Third Order Intercept Point 35.5 dBm 850MHz

32.0 34.0 dBm 1950MHz
Output Power 13.0 dBm 1950MHz, -45dBc ACP IS-95 9 Forward Chan-

nels (Pour)

Determined by Return Loss 6000 MHz >10dB
Noise Figure 3.9 4.4 dB 1950 MHz
Worst case Input Return Loss 7.0 10.0 dB DCto6000MHz
Worst case Output Return Loss 8.0 10.0 dB DCto6000MHz
Device Operating Voltage 4.5 4.9 5.3 Y
Device Operating Current 72.0 80.0 88.0 mA
Thermal Resistance 70 °C/W junction to backside
Test Conditions: Vg=8V  Ip=80mATyp. OIP3 Tone Spacing=1MHz T =25°C

Bias Resistance=39Q  Pgyr per tone=0dBm  Zg=Z7, =50Q

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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Parameter Rating Unit Caution! ESD sensitive device.
Max Device Current (|D) 130 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
. Rati diti to the devi d devi liability. Specified typical perfor-
Max Device Voltage (Vp) 6 v mance of funational operation of the devioe under Absoluts Maximum Rating cond
tions is not implied.
Max RF Input Power 17 dBm
— RoHS status based on EUDirective 2002/95/EC (at time of this document revision).
Max DISSIpated Power 0.65 w The information in this publication is believed to be accurate and reliable. However, no
: o ibility i d by RF Micro Devices, Inc. ("RFMD") for it: 5 fi
Max Junction Temperature (TJ) 150 C rr?fsrﬁnogn:r;é:n{(;? S:?gr:?:, or)(l)ther rlig;?ts g:‘t?\?l% ;acrti(es, resu:tiﬁrglffoLrﬁ‘ietsn:sre.ol(lzny
; o license is granted by implication or otherwise under any patent or patent rights of
Operating Temperature Range (T) -40to + 85 C RFMD. RFMD reserves the right to change component circuitry, recommended appli-
cation circuitry and specifications at any time without prior notice.
Max Storage Temperature 150 °C
ESD Rating - Human Body Model 1C Class
Moisture Sensitivity Level MSL 2
Typical Performance at Key Operating Frequencies
Parameter Units 500MHz | 850MHz | 1950MHz | 2400MHz | 3500MHz | 5800 MHz
Small Signal Gain dB 20.5 20.3 191 18.7 17.3 15.1
Output Third Order Intercept Point dBm 36.5 35.5 34.0 33.0 30.5 25.5
Output Power at 1dB Compression dBm 20.2 20.1 19.4 19.4 17.5 13.4
Input Return Loss dB 26 26 19 15 12 12.5
Output Return Loss dB 19 17.5 12 11 10.5 10.9
Reverse Isolation dB 22 23 23 23 23 23
Noise Figure dB 3.6 3.6 3.9 3.9 4.1 4.3
Test Conditions: Vg=8V, Ip=80mA Typ, OIP3 Tone Spacing=1MHz, Pqr per tone=0dBm. T| =25°C, Bias Resistance=39Q, Zg=7, =50Q.
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26 39
23 36
33 5
20 += — 30 Sl
£ T g =
g g 27 s
Q14 o 24 —~—
a O 21
11
.. .-40°C 18 ©oo40°C
8 ——+25°C —+25°C
o .85°C 15 — —485°C [ |
5 ! 12 : : : |
0 1 2 3 4 5 0 1 2 3 4 5 6
Frequency(GHz) Frequency (GHz)
Noise Figure vs. Frequency
6
5 | I IERREESS Bt
8 T |l
E 3| } i Lo
e
4
2
.- ---40°C
1 —+25°C [
— — +85°C
0 T T T 1
0 1 2 3 4 5 6
Frequency (GHz)
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
20of 7 support, contact RFMD at (+1) 336-678-5570 or sales-support@rfmd.com. DS150923



rfmd

» QoOrvo

RFMD + TriQuint = Qorvo

RF Performance With Basic Application Circuit (Bias: Ip=80mA Typ.)

S,, vs. Frequency
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Note: Full S-Parameter data available at www.RFMD.com

SBW-5089(2)

S,1 vs. Frequency

0
)
)
@
_40 T T T T T T T
0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz)
S, vs. Frequency
0
-5 =
10 s
B 15— 7 =2
T i
=207
& 251
200G
-30 —25C
-35 — -485°C
'40 T T T T 1 1 T
o 1t 2 3 4 5 6 7 8 9 10
Frequency (GHz)
1S-95 @ 1950MHz
30 Adj. Channel Pwr. vs. Channel Output Power
-35 o
-40 LT
-45 P2
4] &
@ -50 =
© s
-55 /’,‘ff'
A - ---40°C
-60 < — 425G —
oz ——+85°C
o ]
o
6 8 10 12 14 16

DS150923

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical

support, contact RFMD at (+1) 336-678-5570 or sales-support@rfmd.com.

3of 7



SBW-5089(2)

rfmd » QOMNVO

RFMD + TriQuint = Qorvo

Typical RF Performance With Tuned Application Circuit (Bias: Ip=80mA Typ.)

S, vs. Frequency S, vs. Frequency
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Application Circuit Schematic

RF 1

SBW-5089(2)
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Application Circuit Layout
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Application Circuit Element Values

Optional 0.1pF cap placment for
better 6GHz output return loss

Reference Designator 100MHz 500MHz | 850MHz | 1950MHz | 2400MHz | 3500 MHz
Cg 1000pF 220pF 100pF 68pF 56 pF 39pF
Cp 100pF 100pF 68pF 22pF 22pF 15pF
L 470nH 68 nH 33nH 22nH 18nH 15nH
Recommended Bias Resistance for [;=80mA
Supply Voltage (Vg) (Volts) <7 7 7.5 8 9 10 12
Bias Resistance* (Q) N/R 26 33 39 52 64 89

DS150923

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
support, contact RFMD at (+1) 336-678-5570 or sales-support@rfmd.com.

50f 7



SBW-5089(2) rfmd D  QOMVO

RFMD + TriQuint = Qorvo

*Bias Resistance=Rgjas + R pc=(Vs-Vp)/Ip

Select Rgas SO that Rgjag + Ry pc ~the recommended bias resistance. Use 1% or 5% tolerance resistors or parallel combinations to attain the recom-
mended bias resistance +3%. Rgag provides current stability over temperature.

*N/R=Not recommended. Contact RFMD technical support for guidance when available supply voltage is <7V.

Pin Function Description
1 RF IN RF input pin. This pin requires the use of an external DC-blocking capacitor chosen for the frequency of opera-
tion.
2,4 GND Connection to ground. Provide via holes as close to the device ground leads as possible to reduce ground induc-
tance and achieve RF performance.
3 RF OUT/DC RF output and bias pin. This pin requires the use of an external DC-blocking capacitor chosen for the frequency
BIAS of operation.
Suggested Pad Layout
= 0.180[4.57]] — =]
0.029 [0.74] (2X) l PCB Pad LaVOUt
Dimensions in inches [millimeters]
0.058 [1.47] (2X) -
- l=— 0.090[2.29] (2X)
& | DEVICE SHOWN
+ FOR REFERENCE ONLY
0.050 [1.27]
& 0.140 [3.56] (2X)
? 0.057 [1.45]
? 0.051 [1.30] 0.035 [0.89] (2X)
0.065 [1.65] (2X) %
! ! Py
®
0.063 [1.60] ! 0.047 [1.19] (2X)
V > ( 0.060[1.522X) { |
INPUT/OUTPUT TRACE +
CENTERLINE f — = — ) 0.030 [0.76] (2X) f
0.056 [1.42] (2X)
0.076[1.93] - =~ 0000102129 * f f
* //QP 0.050 [1.27] ?
0.025 [0.64] Dia. Ground Via (8X) —— 0.017 [0.43] (2X) f
- 0.046 [1.16] 2X
DEVICE
CENTERLINE
Notes:
1. Solder the copper pad on the backside of the device package to the ground plane.
2. Provide a large ground pad area under device pins 1, 2, 4, and 5 with many plated via holes as shown.

3. Dimensions given for 50Q 1/0 lines are for 31 mil thick Getek. Scale accordingly for different board thicknesses and dielec-

tric contacts.
4. We recommend 1 or 2 ounce copper. Measurements for this data sheet were made on a 31 mil thick Getek with 1 ounce

copper on both sides.
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Package Drawing

Dimensions in inches (millimeters)
Refer to drawing posted at www.rfmd.com for tolerances.
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Part Identification Marking

(i
BW5 BW5Z

Alternate marking “SBW5089” or “SBW5089Z” on line one with Trace Code on line two.

Ordering Information

Part Number Description Reel Size Devices/Reel
SBW-5089 Tin-Lead 7 1000
SBW-50897 Lead Free, RoHS Compliant 7" 1000

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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