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Design guide for low-noise transistors in SDARS
active antenna LNAs

RF bipolar transistors

About this document

Scope and purpose

This application note provides application circuit design examples of Infineon’s low-noise bipolar silicon (Si)
and silicon germanium:carbon (SiGe:C) transistors for satellite digital audio radio service (SDARS) active
antenna low noise amplifiers (LNAs). In this document, the transistor-based LNA schematics, printed circuit
board (PCB) layouts and measurement results are shown. This document is relevant to the following low-noise

transistors:

e BFP450 SDARS LNA for 2320 to 2345 MHz
e BFP640ESD SDARS LNA for 2320 to 2345 MHz
e BFP650 SDARS LNA for 2320 to 2345 MHz
e BFP740F SDARS LNA for 2320 to 2345 MHz

Intended audience

This document is intended for engineers who need to design active antenna LNAs for SDARS applications.

Table of contents

About this dOCUMENT......ceuuiiiiiiiiiiiiiiiiiiiitiiriiriitteiittitteittattaeisteistesstsesssesstassessssssssssssssssssssssnsssnns 1
Table Of CONtENES....ciuuiiiiiiiiiiitiiiiitiiiiiirtiitittaittitteistatitaeitteistasstaeissesstassssssssssssassssssssssssassssssssnssne 1
1 INErOUCEION .euuiriniiiniiriiirniiiniiiniiraiirieiiteicrasnsestseisrscsnsessssssssssrsssssssssssssssssssssssssssssssssssssssnsssnns 3
1.1 SDARS active @anteNNa LINA ... ittt ettt st st st e bt et s e e e et e seesae e st e sabeereeas 3
1.2 INfiNE€ON RF transSiStor famMily.......cccuieuieieeceeeeeeee ettt s e e re e 3
2 SDARS active antenna first-stage LNA.......cccceetuiirniirneninnisrnicrnesiseisrsisssesssssssssssssssssssssssssssssssssnses 4
2.1 PErfOrMAanCE OVEIVIEW ...ouiieiiieeieeiieieeterte et este st ete st e st et sae st e sae et et e sse e s esbasssessessaessesssensesesssensensesnsenns 4
2.2 SCNEMALIC ettt ettt s et et s et e s st st e s b e st et e s st et e ebe et e ae e st et enseentensesatensans 4
2.3 Bill Of MAtEIIals (BOM) ...ccuvviiieeiiieeeieeeee ettt ettt ettt e et e et e e sbe s ebaeessseesabesesseessnsesessseesnseseneeesnressseeas 5
2.4 Evaluation board and PCB [ayout information ...........ceeeeoerenninineneneneieeeeeeseeeneesee et 6
2.5 Measurement results of the SDARS active antenna first-stage LNAY .........ccccovevereerereeeeeeeseeeenns 7
3 SDARS active antenna second-stage LNA .......cccceciininenienineniesiacisestesisessestsscsessessssssssssscssssassassss 12
3.1 PerfOrManCe OVEIVIEW ......couevueiiieieieieeieeieetesteste ettt ettt st st ettt et et e e eseebesbesbesbensenaensenseneesessens 12
3.2 SCNEMALIC ittt ettt et s st sae st et e s st et et e st e s e e st et e sae et e besanenseereennenns 12
33 BOM . ettt ettt st h e ettt e b e e bt et e bt et et e e ht et e s bt et et e sat e beeaeentenaeentenres 13
3.4 Evaluation board and PCB layout information ............cceveeiecenernieneneenieeeeeseetee e 14
3.5 Measurement results of the SDARS active antenna second-stage LNA with BFP640ESD transistor15
4 SDARS active antenna third-stage LNA ........cccccireiininenieninsieniacisesresisessestsscsessosssecsssssssssssassassss 20
Application Note Please read the Important Notice and Warnings at the end of this document VXY

www.infineon.com page 1 of 30 2018-08-28


https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/high-linearity-si-and-sigec-transistors-for-use-up-to-6-ghz/bfp450/
https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/ultra-low-noise-sigec-transistors-for-use-up-to-12-ghz/bfp640esd/
https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/high-linearity-si-and-sigec-transistors-for-use-up-to-6-ghz/bfp650/
https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/ultra-low-noise-sigec-transistors-for-use-up-to-12-ghz/bfp740f/

o _.
Design guide for low-noise transistors in SDARS active antenna LNA ‘ |n f| neon

RF bipolar transistors
Table of contents

41 PEIfOIrMANCE OVEIVIEW ..ooveciieieeieeieeteetesteetete st teete st este st etesbeessesbasseesesseessessaessensesssansasseessansenssenses 20
4.2 Kol 31T - 4o TSSO 20
4.3 BOM ettt e e e e e se st —e e e e e e e e se bt aaaeae e e e e e bt aaaeaeeeeaa bt aaaeeeeeenanrbaaaaeeeesenanre 21
4.4 Evaluation boards and PCB [ayout information ..........cccceeeecererciineneeseeeeseeseeeee e 22
45 Measurement results of the SDARS active antenna third-stage LNA with BFP450 or BFP650
EFANSISTONY ..ottt et ettt et b et ettt et et e e et e ssese s ebe s ese b ess b ess et ensebessebensese s ere s eneesens 23
5 AULROIS «.ouuiiiiieiriiiiiiiiiiiiiiiteitaiiiiiteitaetsestaitsestestaecsestasesessestasssessasssssssstasssessasssssssssasssssssssasssess 28
REVISION NISTOrY..cuiiuiiiiiiiiiiiiniineiiiiiniiieiiiiniieiiniisecseiiaecsesisstsecssstsscsessssssssssssssssssssssssssssssssssssnsssssanss 29
Application Note 2 of 30 VXY

2018-08-28



o~ _.
Design guide for low-noise transistors in SDARS active antenna LNA ‘ |n f| neon

RF bipolar transistors
Introduction

1 Introduction

1.1 SDARS active antenna LNA

SDARS is a digitally encoded satellite radio. The signals are broadcast from satellites to Earth-based receivers
directly or via repeater stations operating in the S-band from 2320 to 2332.5 MHz and 2332.5 to 2345 MHz.
SDARS provides paying subscribers with over 175 channels of MP3-quality digital radio wherever they are,
whether in their vehicle or at home.

An SDARS system utilizes dual-transmitter broadcasting formats, which comprise the simultaneous
transmission of signals from both satellites and terrestrial transmitters. The satellite transmissions cover most
of the geographic broadcast area. The terrestrial transmissions supplement the satellite coverage primarily in
urban regions, where the satellite signals may be obstructed by tall buildings and structures. An SDARS active
antenna is necessary to provide good reception for both terrestrial and satellite signals. The active part of an
SDARS active antenna is a cascaded chain of LNAs to achieve both the low noise figure (NF) and the high gain
while maintaining high linearity. A general topology for the SDARS active antenna is shown in Figure 1. This
application note shows Infineon low-noise transistors, which can be used for the active antenna LNA in the
SDARS receiver.

Combined satellite (circular polarization) and terrestrial antenna (linear polarization)

Infineon Infineon Infineon
BFP740F BFP640ESD Band pass BFP450 or
(First stage) (Second stage) filter BFP650

(Third stage)

Figurel Block diagram example of the SDARS active antenna

1.2 Infineon RF transistor family

Infineon Technologies provides high-performance radio frequency (RF) transistors targeting SDARS
applications. Infineon’s reliable high-volume RF transistors offer exceptionally low NF, high gain and high
linearity at low power consumption levels for RF applications. The fourth-generation transistor is based on
bipolar Si technologies, and the sixth- and seventh-generation transistors are based on robust ultra low-noise
SiGe:C technologies. Their optimized inner transistor cell structures lead to best-in-class power gain and NF at
SDARS operating frequency. The transistors maximize design flexibility to suit customer requirements.
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2 SDARS active antenna first-stage LNA

The LNA described in this section can be used for the active antenna first-stage LNA in the SDARS receiver,
providing very low NF, higher gain and high linearity.

2.1 Performance overview

The following table shows the performance of the SDARS LNA with RF low noise bipolar transistor BFP740F.

Table 1 Summary of measurement results for the SDARS active antenna first-stage LNA with BFP740F

Parameter Symbol Value Unit Notes
Device BFP740F
Bias voltage Vee 3.3 Vv
Bias current lec 12.9 mA
Frequency f 2320 2332.5 2345 MHz
Gain G 18.3 18.2 18.2 dB
Noise figure NF 0.71 0.7 0.68 dB
Input return loss RL;, 10.2 10.3 10.3 dB
Output return loss RLoy¢ 11 10.9 10.8 dB
Reverseisolation ISO, ., 28 27.9 27.9 dB
?;;pp“rteijfn soint | OPe 5.6 dBm |Measured at 2332.5 MHz
Output third-order Piv=-25 dBm per tone
intercept point OIP, 23 dBm [f,=2331 MHz
f,=2332 MHz
Stability K o1 I;/I3eziluzred from 15 MHz to
2.2 Schematic

The following figure shows the schematic of the SDARS active antenna first-stage LNA with BFP740F. Emitter
degeneration provides negative feedback to achieve the transistor impedance matching and low-noise
matching at the same time. In the LNA circuit, resistors R1 and R2 stand for transistor voltage and current bias;
meanwhile, they form a negative DC feedback mechanism to stabilize the transistor bias points in various
conditions. Capacitors C2 and C3 serve as the RF bypass. The transistor input matching can be achieved by the
capacitor C1 and the inductor L1. The output matching network is formed by L2, C4, C5, R3 and R4. Resistors R3
and R4 also support the improvement of circuit stability.
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SDARS active antenna first-stage LNA

Tvcc =33V
°o0

=

R1

DC Connector

c2 R2
\
\

1 C1
RF Portl { © w
Input

R3

C5

R4

Inductive Emitter Deg(-;eration (Microstrip):
L=0.75mm /W =0.2 mm up tothe edge of the ground via,
viaradius =0.15mm

J2
RF Port2
Output

Figure2 Schematic of the SDARS active antenna first-stage LNA with BFP740F transistor

2.3 Bill of Materials (BOM)
Table 2 BOM of the SDARS active antenna first-stage LNA with BFP740F transistor

Symbol Value Unit Package | Manufacturer Notes

Q1 BFP740F TSFP-4 Infineon SiGe:C low-noise transistor

C1 22 pF 0402 Various Input matching and DC blocking

C2 220 nF 0402 Various RF decoupling

C3 220 nF 0402 Various RF decoupling

C4 3.3 pF 0402 Various Output matching and stability improvement
C5 1.5 pF 0402 Various Output matching and DC blocking

R1 30 Q 0402 Various DC biasing

R2 47 kQ 0402 Various Base DC biasing

R3 30 Q 0402 Various Low-frequency stability improvement

R4 240 Q 0402 Various Output matching and stability improvement
L1 10 nH 0402 Murata LQG | Input matching

L2 4.7 nH 0402 Murata LQG | Output matching
Application Note 50f30 VXY

2018-08-28


https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/ultra-low-noise-sigec-transistors-for-use-up-to-12-ghz/bfp740f/
https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/ultra-low-noise-sigec-transistors-for-use-up-to-12-ghz/bfp740f/
https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/ultra-low-noise-sigec-transistors-for-use-up-to-12-ghz/bfp740f/

o~ _.
Design guide for low-noise transistors in SDARS active antenna LNA ( |n f| neon

RF bipolar transistors
SDARS active antenna first-stage LNA

2.4 Evaluation board and PCB layout information
The evaluation board for the SDARS active antenna first-stage LNA with BFP740F transistor:

¢ PCB material: FR4
e PCB marking: M100511

Images of the evaluation board for the SDARS active antenna first-stage LNA with BFP740F and the detailed
description of the PCB stack are shown in the following figures.

Via hole annularring

SR — Via hole diameter
0.6 mmI

E).3 mm

Emitter
degeneration width

0.75 mm

Emitter leﬁgﬁ] fromf
transistor pad to
via hole edge

Figure3  Photo of the evaluation board with PCB marking M100511 (left) and emitter degeneration
details (right)

-@—— FR4 core, 0.2 mm
Copper35um _—%»

Gold plated \

Figure 4 PCB stack information for the evaluation board with PCB marking M100511

-&—— FR4 preg, 0.8 mm
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2.5 Measurement results of the SDARS active antenna first-stage LNAY
40 ¢
30 f 2320 MHz| | 2345 MHz
- 18.3dB 18.2 dB
20 |
10 [
g o |
— :
> -10
-20
-30
- — BFP740F LNA
-40 -
.50 :\\\\\\\ T e
0 1500 3000 4500 6000 7500 9000 10000
Frequency (MHz)
Figure 5 Small signal gain of the SDARS active antenna first-stage LNA with BFP740F transistor
25
- 2320 MHz 2332.5 MHz 2345 MHz
| 182748 18.22 dB 18.18 dB
= L i i
3 =
—l [
a
15
i — BFP740F LNA
10 | | | | | | | |
2315 2325 2335 2345 2355
Frequency (MHz)
Figure 6 Small signal gain of the SDARS active antenna first-stage LNA with BFP740F transistor

(detail view)

Note: 1) The graphs are generated with the AWR electronic design automation (EDA) software Microwave Office®.
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Figure 7 Input return loss measurement of the SDARS active antenna first-stage LNA with BFP740F
transistor
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Figure 8 Output return loss measurement of the SDARS active antenna first-stage LNA with
BFP740F transistor
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Figure 9 Reverse isolation measurement of the SDARS active antenna first-stage LNA with BFP740F
transistor
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Figure 10 NF measurement of the SDARS active antenna first-stage LNA with BFP740F transistor
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Figure 11 Input 1 dB compression point measurement of the SDARS active antenna first-stage LNA
with BFP740F transistor
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Figure 12 Output third-order intermodulation distortion measurement of the SDARS active antenna

first-stage LNA with BFP740F transistor
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Figure 13 Stability K-factor plot of the SDARS active antenna first-stage LNA with BFP740F transistor
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3 SDARS active antenna second-stage LNA

The LNA described in this section can be used for the active antenna second-stage LNA in the SDARS receiver,
which provides low NF and high linearity.

3.1 Performance overview

The following table shows the performance of the SDARS second-stage LNA with RF low-noise bipolar transistor
BFP640ESD.

Table 3 Summary of measurement results for the SDARS second-stage LNA with BFP640ESD

Parameter Symbol Value Unit Notes
Device BFP640ESD
Bias voltage Vee 3.3 v
Bias current lec 23.6 mA
Frequency f 2320 2332.5 2345 MHz
Gain G 18.8 18.7 18.7 dB
Noise figure NF 1.0 1.0 1.0 dB
Input return loss RL;, 11.8 11.9 12.1 dB
Output return loss RLoy: 16.8 16.4 16 dB
Reverseisolation ISO,., 23.6 23.6 23.5 dB
cosgqppurteisdifn point OP.4s 134 dBm |Measured at 2332.5 MHz
] P =-20 dBm per tone
ﬁ‘:éfé‘;;rg:{r?trder oIP, 30.1 dBm f,=2332 MHz
f, = 2333 MHz
- Measured from 100 MHz to
Stability K >11 13 GHz
3.2 Schematic

The following figure presents the schematic of the SDARS active antenna second-stage LNA with BFP640ESD.
Emitter degeneration provides negative feedback to achieve the transistor impedance matching and low-noise
matching at the same time. In the LNA circuit, resistors R1 and R3 stand for transistor voltage and current bias;
meanwhile, they form a negative DC feedback mechanism to stabilize the transistor bias points in various
conditions. Capacitors C2, C3, and C4 serve as the RF bypass. The transistor input matching can be achieved by
the capacitor C1 and the inductor L1. The output matching network is formed by L2, C5, C6 and R3. Resistor R3
also supports the improvement of circuit stability.
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SDARS active antenna second-stage LNA
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Figure 14 Schematic of the SDARS active antenna second-stage LNA with BFP640ESD transistor

3.3 BOM
Table 4 BOM of the SDARS active antenna second-stage LNA with BFP640ESD transistor

Symbol Value Unit Package | Manufacturer Notes
Q1 BFP640ESD SOT343 Infineon SiGe:C low-noise transistor
C1 8.2 pF 0402 Various Input matching and DC blocking
C2 8.2 pF 0402 Various RF decoupling
C3 220 nF 0402 Various RF decoupling
C4 220 nF 0402 Various RF decoupling
C5 8.2 pF 0402 Various Output matching and stability improvement
C6 1.5 pF 0402 Various Output matching and DC blocking
R1 9.1 Q 0402 Various DC biasing
R2 20 kQ 0402 Various Base DC biasing
R3 2.2 Q 0402 Various Low-frequency stability improvement
L1 15 nH 0402 Murata LQG | Input matching
L2 3.0 nH 0402 Murata LQG | Output matching
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3.4 Evaluation board and PCB layout information
The evaluation board for the SDARS active antenna second-stage LNA with BEP640ESD transistor:

e PCB material: FR4
e PCBmarking: M11118

Images of the evaluation board for the SDARS active antenna second-stage LNA with BFP640ESD and the
detailed description of the PCB stack are shown in the following figures.

Via hole annular ring  vsi5 hole diameter
0.6mmI  To3mm

T > — 0.2mm

Emitter width

0.9mm

0.45mm

-~ Emitter length from
transistor pad to
via hole edge

wuw 80

Figure 15 Photo of evaluation board with the PCB marking M11118 (left) and emitter degeneration
details (right)

-@— FR4 core, 0.2 mm

Copper35um __—W» ¢

Gold plated \

Figure 16 PCB stack information for the evaluation board with the PCB marking M11118

~@—— FR4 preg, 0.8 mm
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3.5 Measurement results of the SDARS active antenna second-stage LNA
with BFP640ESD transistor”
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Figure 17 Small signal gain of the SDARS active antenna second-stage LNA with BFP640ESD

transistor
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Figure 18 Small signal gain of the SDARS active antenna second-stage LNA with BFP640ESD
transistor (detail view)
Note: 1) The graphs are generated with the AWR EDA software Microwave Office®.
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Figure 19 Input return loss measurement of the SDARS active antenna second-stage LNA with
BFP640ESD transistor
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Figure 20 Output return loss measurement of the SDARS active antenna second-stage LNA with

BFP640ESD transistor
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Figure 21 Reverse isolation measurement of the SDARS active antenna second-stage LNA with
BFP640ESD transistor
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Figure 22 NF measurement of the SDARS active antenna second-stage LNA with BFP640ESD
transistor
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Figure 23 Input 1 dB compression point measurement of the SDARS active antenna second-stage
LNA with BFP640ESD transistor
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Figure 24 Output third-order intermodulation distortion measurement of the SDARS active antenna
second-stage LNA with BFP640ESD
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Figure 25 Stability K-factor plot of the SDARS active antenna second-stage LNA with BFP640ESD
transistor
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4 SDARS active antenna third-stage LNA

The LNA described in this section can be used for the active antenna third-stage LNA in the SDARS receiver,
which provides very high linearity.

4.1 Performance overview

The following table shows the performance of the SDARS active antenna third-stage LNA with RF low-noise
bipolar transistor BEP450 or BFP650.

Table 5 Summary of measurement results for the SDARS active antenna third-stage LNA with BFP450

or BFP650
Parameter Symbol Value Unit Notes
Device BFP450 BFP650
Bias voltage Vee 3.3 3.3 v
Bias current lec 88.2 57.2 mA
Frequency f 2320 | 2332.5 | 2345 | 2320 | 2332.5 | 2345 | MHz
Gain G 10.3 | 103 | 10.3 | 143 | 142 | 142 | dB
Noise figure NF 2.6 2.6 2.6 1.2 1.2 1.2 dB
Input return RL, | 104 | 107 | 111 | 148 | 146 | 144 | dB
loss
Output return RL,,, 16 16.2 16.3 123 1 1.7 dB
loss
Reverse S0, | 164 | 164 |163 | 183 | 183 | 183 | 45
isolation
Output 1dB
compression OP, 45 17.81 17.37 dBm Measured at 2332.5 MHz
point
Output third- P =-10 dBm per tone
order intercept OlP, 32.77 34 dBm [, =2332 MHz
point f,=2333 MHz
s >1 Measured from 100 MHz
Stability K >1 ko 13 GHz
4.2 Schematic

The following figure shows the schematic of the SDARS active antenna third-stage LNA with BFP450 or BFP650.
Emitter degeneration provides negative feedback to achieve the transistor impedance matching and low-noise
matching at the same time. In the LNA circuit, resistors R1 and R2 stand for transistor voltage and current bias;
meanwhile, they form a negative DC feedback mechanism to stabilize the transistor bias points in various
conditions. Capacitors C3, C4, and C5 serve as the RF bypass. The transistor input matching can be achieved by
C1, C2, C8, and L1. The output matching network is formed by C6, C7, R3 and L2. Resistor R3 also supports the
improvement of circuit stability.
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Figure 26 Schematic of the SDARS active antenna third-stage LNA s with BFP450 or BFP650

4.3 BOM
Table 6 BOM of the SDARS active antenna third-stage LNAs with BFP450 or BFP650 transistor

Symbol Value Unit | Package | Manufacturer Notes

. BFP450 Si bipolar transistor and
Ql BEP450 | BEP630 S0T343 Infineon BFP650 SiGe:C low-noise transistor
C1 1 n.c. pF 0402 Various Input matching and DC blocking
C2 2.7 pF 0402 Various Input matching and DC blocking
C3 8.2 8.2 pF 0402 Various RF decoupling
C4 220 220 nF 0402 Various RF decoupling
C5 220 220 nF 0402 Various RF decoupling
e 8.2 8.2 oF 0402 Various F)utput matching and stability

improvement
C7 2.2 2.2 pF 0402 Various Output matching and DC blocking
C8 n.c.! 1 pF 0402 Various Input matching and DC blocking
R1 4.3 5.1 Q 0402 Various DC biasing
R2 1.5 4.7 kQ 0402 Various Base DC biasing
R3 2.2 4.7 Q 0402 Various Low-frequency stability improvement
L1 12 12 nH 0402 Murata LQG | Input matching
L2 5.1 5.1 nH 0402 Murata LQG | Output matching
Note: 1) Not connected (n.c.).
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4.4 Evaluation boards and PCB layout information

The evaluation board for the SDARS active antenna third-stage LNA with BFP450 and BFP650 transistor:

e PCB material: FR4
e PCBmarking: M11118

Images of the evaluation board for the SDARS active antenna third-stage LNA with BFP450 or BFP650 and the
detailed description of the PCB stack are shown in the following figures.

Via hole annular ring /i3 hole diameter

0.6mmI

— 0.2mm_
””””” Emitter width

0.9mm . . - T
. . 0.6 mm

0.45mm

w Emitter length from
transistor pad to
via hole edge

ww g0

Figure 27 Photo of the evaluation board with the PCB marking M11118 (left) and emitter
degeneration details (right)

Vias

/7/// -@—— FR4 core, 0.2 mm

~@—— FR4 preg, 0.8 mm

Copper35um __—%»

Gold plated \

Figure 28 PCB stack information for the evaluation board with the PCB marking M11118
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4.5 Measurement results of the SDARS active antenna third-stage LNA with
BFP450 or BFP650 transistor®
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Figure 29 Small signal gain of the SDARS active antenna third-stage LNA with BFP450 or BFP650

transistor
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Figure 30 Small signal gain of the SDARS active antenna third-stage LNA with BFP450 or BFP650

transistor (detail view)

Note: 1) The graphs are generated with the AWR EDA software Microwave Office®.
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Figure 31 Input return loss measurement of the SDARS active antenna third-stage LNA with BFP450
or BFP650 transistor
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Figure 32 Output return loss measurement of the SDARS active antenna third-stage LNA with

BFP450 or BFP650 transistor
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Figure 33 Reverse isolation measurement of the SDARS active antenna third-stage LNA with BFP450
or BFP650 transistor
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Figure 34 NF measurement of the SDARS active antenna third-stage LNA with BFP450 or BFP650
transistor
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Figure 35 Input 1 dB compression point measurement of the SDARS active antenna third-stage LNA
with BFP450 or BFP650 transistor
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Figure 36 Output third-order intermodulation distortion measurement of the SDARS active antenna
third-stage LNA with BFP450
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Figure 37 Output third-order intermodulation distortion measurement of the SDARS active antenna

third-stage LNA with BFP650
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Figure 38 Stability K-factor plots of the SDARS active antenna third-stage LNA with BFP450 or
BFP650 transistor

VXY

Application Note 27 of 30
2018-08-28


https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/high-linearity-si-and-sigec-transistors-for-use-up-to-6-ghz/bfp650/
https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/high-linearity-si-and-sigec-transistors-for-use-up-to-6-ghz/bfp450/
https://www.infineon.com/cms/en/product/rf-wireless-control/rf-transistor/high-linearity-si-and-sigec-transistors-for-use-up-to-6-ghz/bfp650/

o _.
Design guide for low-noise transistors in SDARS active antenna LNA |n f| neon
RF bipolar transistors

Authors

5 Authors
Mamun Md Abdullah Al, RF application engineer of business unit RF and sensors.
Atif Mehmood, RF application engineer of business unit RF and sensors.

Dr. Jie Fang, RF staff application engineer of business unit RF and sensors.

Application Note 28 of 30 VXY
2018-08-28



o _.
Design guide for low-noise transistors in SDARS active antenna LNA |n f| neon
RF bipolar transistors

Revision history

Revision history

Document Date of release Description of changes
version
Application Note 29 of 30 VXY

2018-08-28



Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

Edition 2018-08-28
Published by

Infineon Technologies AG
81726 Munich, Germany

© 2018 Infineon Technologies AG.
All Rights Reserved.

Do you have a question about this
document?

Email: erratum@infineon.com

Document reference
AN_1808_PL32_1810_120326

IMPORTANT NOTICE

The information contained in this application note
is given as a hint for the implementation of the
product only and shall in no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application.  Infineon  Technologies  hereby
disclaims any and all warranties and liabilities of
any kind (including without limitation warranties of
non-infringement of intellectual property rights of
any third party) with respect to any and all
information given in this application note.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may
contain dangerous substances. For information on
the types in question please contact your nearest
Infineon Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of
the product or any consequences of the use thereof
can reasonably be expected to result in personal
injury.
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