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The SGL-0163 is a high performance SiGe HBT MMIC low noise am-
plifier featuring 1 micron emitters with FT up to 50 GHz. This device
has an internal temperature compensation circuit permitting opera-
tion directly from supply voltages as low as 2.5 V.  The SGL-0163 has
been characterized at Vd = 3 V for low power and 4 V for medium
power applications. Only 2 DC-blocking capacitors, a bias resistor,
and an optional RF choke are required for operation from 800-1300
MHz. The useful range of the SGL-0163 may be extended down to
100 MHz using simple lumped element tuning.

The matte tin finish on Sirenza’s lead-free “Z” package is applied
using a post annealing process to mitigate tin whisker formation
and is RoHS compliant per EU Directive 2002/95.  The package
body is manufactured with green molding compounds that contain
no antimony trioxide or halogenated fire retardants.

SGL-0163
SGL-0163Z
100 - 1300 MHz Silicon Germanium
Cascadable Low Noise Amplifier

Product Features
• Available in Lead Free, RoHS Compliant

green package ( Z Suffix )
• Internally Matched to 50 Ohms  800-1300 MHz
• High Input / Output Intercept
• Low Noise Figure:  1.2dB typ. at 900 MHz
• Low Power Consumption
• Single Voltage Supply Operation
• Internal Temperature Compensation

Applications
• Receivers, GPS, RFID
• Cellular, Fixed Wireless, Land Mobile
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SGL-0163(Z) 100-1300 MHz SiGe Low Noise Amplifier

Device Voltage (VD) vs. Device Current (ID) Over Temperature 
Load lines for VS = +5 Volts, RB2 = 43 W and 180 W
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SGL-0163 Noise Figure
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Typical RF Performance at VS = 3 V and 4 V -- 800-1300 MHz Evaluation Board -- TLEAD=+25°C
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SGL-0163(Z) 100-1300 MHz SiGe Low Noise Amplifier

NOTE: Full S-parameter data available at www.sirenza.com
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Typical RF Performance at VS = 3 V -- 800-1300 MHz Evaluation Board -- TLEAD=+25°C

Typical RF Performance at VS = 4 V -- 800-1300 MHz Evaluation Board -- TLEAD=+25°C



EDS-101501 Rev C
4

Phone: (800) SMI-MMIC
http://www.sirenza.com

303 South Technology Court
 Broomfield, CO  80021

SGL-0163(Z) 100-1300 MHz SiGe Low Noise Amplifier

800-1300 MHz Application Circuit
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Caution: ESD sensitive
Appropriate precautions in handling, packaging
and testing devices must be observed.
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Part Identification Marking & Pin Out

L3
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1   2   3

L3Z

6   5   4

1   2   3

Tin-Lead Lead Free
RoHs Compliant
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800-1300 MHz Evaluation Circuit Board
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Note: Circuit board dielectric

material is GETEK,ML200C

NOTE:  Pin 1 must be electrically floating.  Do
not connect to ground.  Provide an isolated
solder pad for mounting integrity.
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SGL-0163(Z) 100-1300 MHz SiGe Low Noise Amplifier

SOT-363 PCB Pad Layout
Dimensions in inches [millimeters]

SOT-363 Nominal Package Dimensions
Dimensions in inches [millimeters]

A link to the SOT-363 package outline drawing with full dimensions and
tolerances may be found on the product web page at  www.sirenza.com.
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Pad Layout

Notes:
1.  Provide a ground pad area under device pins 2 & 5

with plated  via holes to the PCB ground plane.
2.  We recommend 1 or 2 ounce copper.  Measure-

ments for this data sheet  were made on a 31 mil
thick  Getek  with 1 ounce copper on both sides.
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SGL-0163(Z) 100-1300 MHz SiGe Low Noise Amplifier

ECB-101761 Rev. B

IN

Sirenza Microdevices

Eval Board

OUT

Vc
c

1000pF
1000pF

470 nH

Rb1B1

Cd1

Cd2

Rb2

+Vcc GND

SGL-0163

The useful range of the SGL-0163 may be extended down to 100Mhz using simple lumped element tuning.
Following are two examples.

Option 1.   A series inductor introduced at the input and output optimizes RF performance over 100MHz wide
bands.  Band center is selected by adjustment of the inductor values.  The example presented is
optimized for the 400-500 MHz band.

Option 2.   An RC feedback network provides broadband RF performance from 100-800MHz.  The
resistor value may be adjusted to select a combination of gain/NF/return loss best suited to the
particular application.

Data and schematics for these two options are presented below and on the following pages.

Contact Sirenza amplifier applications for further guidance.

100-800 MHz Operation
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Notes:
(1) Circuit board dielectric material is

GETEK,ML200C

(2) B1 and Rb1 recommended for improved K-factor

but are optional. Replace with 0 Ohm resistor if not

used.

Application Circuit Parts List

10pF 1500 Ohms

Option 1. Series L Tune Option 2. RC Feedback Tune
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ECB-101761 Rev. B
Sirenza Microdevices
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SGL-0163(Z) 100-1300 MHz SiGe Low Noise Amplifier

Gain vs. Frequency @ TLEAD=+25C
400-500 MHz Series L Application Circuit

14

15

16

17

18

19

20

21

22

23

24

400 410 420 430 440 450 460 470 480 490 500

Frequency(MHz)

G
ai

n 
(d

B
)

VS=3V, ID=11mA

VS=4V, ID=23mA

Gain vs. Frequency @ TLEAD=+25C
400-500 MHz Series L Application Circuit
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RF Performance - 400-500MHz Series L Application Circuit

Freq Gain 
(dB)

P1dB 
(dBm)

IIP3 
(dBm)

OIP3 
(dBm)

NF 
(dB)

400 MHz 22.0 4.4 1.3 23.1 1.1
450 MHz 21.3 5.0 3.2 24.7 1.3
500 MHz 20.6 5.7 4.1 24.7 1.3

Freq Gain 
(dB)

P1dB 
(dBm)

IIP3 
(dBm)

OIP3 
(dBm)

NF 
(dB)

400 MHz 23.1 10.9 6.5 29.6 2.0
450 MHz 22.2 11.4 8.1 30.3 2.1
500 MHz 21.2 12.0 7.8 28.9 2.1

VS=3V, ID=11mA (Typ.)

VS=4V, ID=24mA (Typ.)

RF Performance - 100-800 MHz RC Feedback Application Circuit
Return Loss vs. Frequency @ TLEAD=+25C
100-800 MHz Feedback Application Circuit
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Gain vs. Frequency @ TLEAD=+25C
100-800 MHz Feedback Application Circuit
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Freq Gain 
(dB)

P1dB 
(dBm)

IIP3 
(dBm)

OIP3 
(dBm)

NF 
(dB)

100 MHz 23.9 3.5 -6.8 17.1 1.4
300 MHz 21.4 3.4 -2.5 18.9 1.2
500 MHz 18.7 3.5 0.1 18.8 1.2
800 MHz 15.2 3.7 4.3 19.5 1.2

Freq Gain 
(dB)

P1dB 
(dBm)

IIP3 
(dBm)

OIP3 
(dBm)

NF 
(dB)

100 MHz 26.3 9.2 -4.1 22.2 2.2
300 MHz 23.0 9.8 2.2 25.1 1.9
500 MHz 19.8 9.9 5.2 25.0 1.7
800 MHz 16.1 10.0 9.7 25.8 1.7

VS=3V, ID=11mA (Typ.)

VS=4V, ID=23mA (Typ.)


