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1.5GHzLOW NOISE AMPLIFIER
WITH THE BFG425W

Abstract:

This application note contains an example of a Low Noise Amplifier with the new BFG425W Double Poly
RF-transistor. The LNA is designed for a frequency f=1.5GHz, Vg s~3.8V, Iss=5mA.

Measured performance at f=1.5GHz: Noise Figure NF~1.6dB, rf-Gain S  ,; ~14dB.

Applications:  « Global Positioning Systems (GPS)
* Satellite Terminals.

Appendix I: 1.5GHz LNA circuit
Appendix II: Prinlayout and list of used components & materials

Appendix Ill: Resuls of simulations and measurements
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Introduction:

With the new Philips silicon bipolar double poly BFG400W series, it is possible to design low noise
amplifiers for high frequency applications with a low current and a low supply voltage. These amplifiers are
well suited for the new generation low voltage high frequency wireless applications. In this note an example
of such an amplifier will be given. This amplifier is designed for a working frequency of 1.5GHz.

Designing the circuit;
The circuit is designed to show the following performance (target).

transistor: BFG425W

V=3V, |=5mA, Vg ,p~3.7V
freq=1.5GHz

Gain~14dB

NF<=1.6dB

VSWRIi<1:2

VSWRo<1:2

The in-and outputmatchingis realised with aLC-combination. Also extraemiter-inductance on both emitter-
leads (u-strips)are usedto improve the matching and the Noise Figure.

Designing the layout:
A lay-out has been designed with HP-MDS. Appendix Il contains the printlayout.

Measurements:
Simulaions (with realistic RF-models of al used parts)and measurements ofthe totalcircuit
(epoxyPCB) aredone (Appendix IlI).
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Appendix I: Schematic of the circuit
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Figure 1: LNA circuit

1.5GHzLNA Componentlist: 1.5GHz LNA Component list:

Component | Value Purpose, comment
R1 33 kQ Bias (coll.-base)
R2 10 Q in serieswith coll. forbetterS22, stabilty and reducing gain.
R3 22 Q RF blocking
R4 100 Q Bias, serieswith coll., canceling hFE spread
Cl 3.3 pF Inputmatch (inputto base)
C2 8.2 pF 1.5GHzshort(L1 to ground)
C3 8.2 pF 1.5GHzshort(L2 to ground)
C4 1 nF RF decoupling collector bias
C5 82 pF Outputmatch (collector to output)
C6 1 pF Outputmatch, stabilty (collector to emitter)
Coil 1 8.2 nH Inputmatch (base-bias)
Coil 2 8.2 nH Outputmatch (collector-bias)
us4 (see next | p-stripline Emitter-induction
table)
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uS4 Emitterinductance ofp-stripline and viahole (see on formerpage: Schematic ofthe circuit):

Name | Dimension | Description

L1 2.5mm length p-stripline; Z,~48Q (PCB: g, ~4.6,
H=0.5mm)

L2 1.0mm lengthinterconnect stripine and via-hole area

L3 1.0mm lengthvia-hole area

W1 0.5mm width y-stripline

W2 1.0mm widthvia-hole area

D1 0.4mm diameter of via-hole
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Appendix II: Printlayout and list of used components & materials
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Figure 2: Printlayout

1.5GHz LNA Component list:

Component: Value: size:

PCB FR4:¢e ~4.6 H=0.5mm

R1 33 kQ 0603 Philips

R2 10 Q 0603 Philips

R3 22 Q 0603 Philips

R4 100 Q 0603 Philips

C1 3.3 pF 0603 Philips NPO
C2 8.2 pF 0603 Philips NPO
C3 8.2 pF 0603 Philips NPO
C4 1 nF 0805 Philips

C5 82 pF 0603 Philips NPO
C6 1 pF 0603 Philips NPO
L1 8.2 nH 0805CS Caoilcraft
L2 8.2 nH 0805CS Coilcraft
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Appendix I1l: Results of simulations and measurements

Conditons: V ¢,,=3.7V, |.=56mA, f=1.5GHz

Simulation HP-MDS

Measured
Performance

Comment:

f=1.5GHz

BFG425W
SPICE model

S-param.
model

IS21F [dB]

15.1

14.3

14.1

note 1

IS12F [dB]

-25.5

-23.7

-25.0

note 1

VSWRI

1.6

1.7

2.2

note 1

VSWRo

1.8

2.4

2.5

note 1

Noise Figure [dB]

1.5

1.6

note 2

note 1: Circuit is stable for allfrequencies.

note 2: The Noise Figure of the PCB is higher than the simulations (~0.1dB). Thisis caused by the influence

of the SMA-connectors and the microstrips on the epoxy PCB

w=wvia

CMP230 L=t
e WSVIA sussT-siomi  @RLAF 1o
MSVL
SUBHREAID
‘ suesT=s10mi cupzs cupzss cupzes
- o m MSTL L >
W=Wia cup2e/@
R >
ompa fE— R=03 OH
sty a
SUBST=s10mi 1.5GHz LOW NOISE AMP. WITH BFG425W
| R1=220H RI=390H CMP235
cmpazo VY cmpaze VUV L=100 uH n
cupzso A2 W=05 mm R_nor R_nor AGROU
ame 0503 it =05 mm cmpaos
Come=Contkop RPN SUBST=s10mi MSTL
R0 ANA 1
RI=11
md K cupa3s cMpzos  W-wvia
cupago CMP405. eme_0603_phi | =Lyi CMP266
coilcratt. 110§8 R e tom HA
cs
- bel
n w=w3 | =1
e EeT=STON vEST=STOR SUBST=s10mi
- I L=05 mm I (=05 mm CMP227  Opoo4 mm
suBsT=siomi cmpags
SBUBFGA25W@2V/10mA W=0.5 mm  coiloraft 11008 W=0.5 mm MsTL W=wvia
CMP257 -
TWORORT
W=W50_Ohm CMP281 DATA=DEBBY_425_2V_10m_1c.spar.SP. freq=freq CcMp197 W=WS50_Ohm
L=6 mm cmc_0603_phi CMP383 cmp3ss cme_0603_phi L=6 mm
SUBST=s10mi ! MSTL Ri=Rout MSTL ! SUBST=s10m
IL
+ A
C il 2 _ 431
PORTNUM=2

MSSUBSTRATE

3
- "nor
! L=L7
cmc_0603_phi
I
]
= SUBST=s10Mi

I
I
Come=Liex wheoess m ERZS
eum MUR=1
COND=5.8¢07
ROUGH=10 um
TAND=0.02

HZ0.5mm

W2=0.5 mm

cup2s
MSTAPY

W1SUB&Des10mi
I

CMP180
MSVIA
WIS mm

SUBST=s10mi

WIS mm

SUBST=s10mi

Figure 3: HP-MDS simulation circuit
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