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ABSTRACT

• Description of the product

The BFG480W, one of the Philips double polysilicon wideband transistors of the BFG400 series. These transistors are
characterised by a transition frequency higher than 20 GHz at low supply voltages.

• Application area

Low voltage high frequency wireless applications.

• Presented application

A power amplifier for a 2.45 GHz WLAN.

• Main results

At a frequency of 2.45 GHz, a supply voltage of 3.0 V, and a control voltage of 3.0 V, the amplifier delivers an output
power of 19 dBm at an input power of 8 dBm, with a power added efficiency of 38 %.
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INTRODUCTION

With the Philips double polysilicon wideband transistor BFG480W, it is possible to design Power Amplifiers (PAs) for high
frequency applications with a low current and a low supply voltage. The transistors have a transition frequency higher
than 20 GHz at low supply voltages. This application note gives an example of a power amplifier with the BFG480W for
a frequency of 2.45 GHz for a Wireless Local Area Network (WLAN).

PERFORMANCE OVERVIEW

The measurements on the amplifier in the Continuous Wave (CW) mode of operation have been done under the following
conditions:

• Vsupply = 3.0 V

• Vcrtl = 3.0 V

• Isupply = 64 mA

• Pi = 8 dBm

• f = 2.45 GHz

• Zi =50 Ω; Zo = 50 Ω.

Table 1 Measuring results of the PA (CW mode of operation)

Notes

1.  The power added efficiency is defined as .

2.  The total efficiency is defined as .

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Po output power 19 dBm

GP power gain 11 dB

ηPA power added efficiency note 1 38 %

ηtot total efficiency note 2 41 %

VSWRIN input voltage standing wave ratio 2

ηPA

Po Pi–

Vsupply Isupply×-----------------------------------------= 100%×

ηtot

Po

Vsupply Isupply×-----------------------------------------= 100%×
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CIRCUIT DESCRIPTION

The power amplifier operates at a single supply voltage of 3.0 V. It consists of the BFG480W wideband transistor,
operating in class AB. Biasing for load power adjustment is performed by an external control voltage and a circuit with
an NPN transistor BC817. The BFG480W has two emitter-leads which have to be carefully grounded to ensure stable
operation and performance according to the specification. The PCB layout (see Fig.2) of the amplifier results in an
emitter-to-ground inductance of 130 pH (typical value).

CIRCUIT DIAGRAM
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COMPONENT LIST

Table 2 Component list for the 2.45 GHz PA

Note

1. Multilayer ceramic chip capacitor; American Technical Ceramics or a capacitor of the same quality.

COMPONENT VALUE UNIT SIZE, MANUFACTURER PURPOSE, COMMENT

TR1 BFG480W SOT343R Philips RF transistor

TR2 BC817 SOT23 Philips NPN bias transistor

R1 680 Ω 0.4 W metal film resistor

R2 10 Ω 0.4 W metal film resistor

R3 5 Ω 0.4 W metal film resistor

C1 6.8 pF type 100A; see note 1

C2 2.2 pF type 100A; see note 1

C3 6.8 pF type 100A; see note 1

C4 1.2 pF type 100A; see note 1

C5 6.8 pF type 100A; see note 1

C6 6.8 pF type 100A; see note 1

C7 4.7 nF type 100A; see note 1

L1 4S2 ferroxcube chip bead

µS1 − L = 18 mm;
W = 0.25 mm

micro stripline; Zo ≈ 100 Ω

µS2 − L = 18 mm;
W = 0.25 mm

micro stripline; Zo ≈ 50 Ω

µS3 − L = 18 mm;
W = 0.25 mm

micro stripline; Zo ≈ 50 Ω

µS4 − L = 18 mm;
W = 0.25 mm

micro stripline; Zo ≈ 100 Ω

PCB − εr ≈ 6.15; d = 0.64 mm
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BOARD LAYOUT

The double copper-clad PFTE fibre-glass dielectric printed-circuit board has the following specification:

• d = 0.64 mm

• t = 35 µm (copper cladding thickness)

• εr = 6.15

• tan δ = 0.0019

• Dimensions 35 × 45 mm.
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MEASUREMENTS

The measurements in the CW mode of operation have been done under the following conditions:

• Supply voltage 3.0 V

• Control voltage 3.0 V

• Quiescent current 1 mA

• Frequency 2.45 GHz.

The output is optimized for an output level of 19 dBm.

Table 3 Measuring results of the 2.45 GHz power amplifier

Pi
(dBm)

Po
(dBm)

GP
(dB)

Isupply
(mA)

ηPA
(%)

ηtot
(%)

0 6.40 6.40 15 7.48 9.70

1 8.80 7.80 19 11.10 13.31

2 10.90 8.90 24 14.89 17.09

3 12.70 9.70 28 19.79 22.17

4 14.30 10.30 34 23.92 26.39

5 15.80 10.80 41 28.34 30.91

6 17.10 11.10 48 32.85 35.62

7 18.20 11.20 56 36.34 39.33

8 19.00 11.00 64 38.09 41.37

9 19.80 10.80 73 39.98 43.61

10 20.50 10.50 83 41.04 45.06

11 21.10 10.10 94 41.22 45.68

12 21.60 9.60 103 41.65 46.78

13 22.20 9.20 113 43.07 48.96

14 22.70 8.70 126 42.62 49.26

15 23.10 8.10 135 42.61 50.41

16 23.40 7.40 140 42.61 52.09

17 23.70 6.70 142 43.26 55.03

18 23.90 5.90 144 42.22 56.82

19 24.20 5.20 146 41.92 60.05

20 24.30 4.30 149 37.84 60.21
1999 Dec 03 7



Philips Semiconductors Application information

2.45 GHz power amplifier with the BFG480W
handbook, halfpage

0 10 20 30

12

8

2

(2)

(1)

0

4

10

6

45

30

40

35

5

0

15

10

25

20

MGS765

GP
(dB)

ηPA
(%)

Po (dB)

Fig.3 Power gain and power added efficiency as
a function of output power.

(1) Power gain GP.

(2) Power added efficiency ηPA.

handbook, halfpage

0

30

Po
(dB)

Pi (dB)

20

10

0
4 20

MGS766

8 12 16

Fig.4  Output power as a function of input power.
1999 Dec 03 8



SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   微波元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-82884100 83397033 83396822 83398585 

    传真：0755-83376182  （0）13823648918  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 

http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.pc-ps.net/
http://www.sunstare.com/
http://www.rfoe.net/
http://www.icasic.com/
http://www.sunstars.cn/
mailto:suns8888@hotmail.com
mailto:szss20@163.com

	Abstract
	Abstract
	Abstract
	Description of the product
	Description of the product
	Description of the product
	The BFG480W, one of the Philips double polysilicon wideband transistors of the BFG400 series. The...

	Application area
	Application area
	Low voltage high frequency wireless applications.

	Presented application
	Presented application
	A power amplifier for a 2.45�GHz WLAN.

	Main results
	Main results
	At a frequency of 2.45�GHz, a supply voltage of 3.0�V, and a control voltage of 3.0�V, the amplif...



	„
	„
	„

	All rights are reserved. Reproduction in whole or in part is prohibited without the prior written...
	The information presented in this document does not form part of any quotation or contract, is be...

	Introduction
	Introduction
	With the Philips double polysilicon wideband transistor BFG480W, it is possible to design Power A...

	Performance overview
	Performance overview
	The measurements on the amplifier in the Continuous Wave (CW) mode of operation have been done un...
	V
	V
	V

	V
	V

	I
	I

	P
	P

	f
	f

	Z
	Z


	Table 1 Measuring results of the PA (CW�mode of operation)
	Table 1 Measuring results of the PA (CW�mode of operation)
	<TABLE>
	<TABLE HEADING>
	<TABLE ROW>
	Symbol
	Symbol

	Parameter
	Parameter

	Conditions
	Conditions

	Value
	Value

	Unit
	Unit



	<TABLE BODY>
	<TABLE ROW>
	Po
	P
	P


	output power
	output power
	output power


	19
	19
	19


	dBm
	dBm
	dBm



	<TABLE ROW>
	GP
	G
	G


	power gain
	power gain
	power gain


	11
	11
	11


	dB
	dB
	dB



	<TABLE ROW>
	hPA
	h
	h
	h
	PA



	power added efficiency
	power added efficiency
	power added efficiency


	note�1
	note�
	note�


	38
	38
	38


	%
	%
	%



	<TABLE ROW>
	htot
	h
	h
	h
	tot



	total efficiency
	total efficiency
	total efficiency


	note�2
	note�
	note�


	41
	41
	41


	%
	%
	%



	<TABLE ROW>
	VSWRIN
	VSWR
	VSWR


	input voltage standing wave ratio
	input voltage standing wave ratio
	input voltage standing wave ratio


	2
	2
	2





	Note s
	Note s
	1. The power added efficiency is defined as
	1. The power added efficiency is defined as
	1. The power added efficiency is defined as

	2. The total efficiency is defined as
	2. The total efficiency is defined as





	Circuit description
	Circuit description
	The power amplifier operates at a single supply voltage of 3.0�V. It consists of the BFG480W wide...

	Circuit diagram
	Circuit diagram
	<GRAPHIC>


	Component list
	Component list
	Table 2 Component list for the 2.45�GHz PA
	Table 2 Component list for the 2.45�GHz PA
	<TABLE>
	<TABLE HEADING>
	<TABLE ROW>
	Component
	Component

	Value
	Value

	Unit
	Unit

	Size, manufacturer
	Size, manufacturer

	Purpose, comment
	Purpose, comment



	<TABLE BODY>
	<TABLE ROW>
	TR1
	TR1
	TR1


	BFG480W
	BFG480W
	BFG480W


	SOT343R Philips
	SOT343R Philips
	SOT343R Philips


	RF transistor
	RF transistor
	RF transistor



	<TABLE ROW>
	TR2
	TR2
	TR2


	BC817
	BC817
	BC817


	SOT23 Philips
	SOT23 Philips
	SOT23 Philips


	NPN bias transistor
	NPN bias transistor
	NPN bias transistor



	<TABLE ROW>
	R1
	R1
	R1


	680
	680
	680


	W
	W
	W


	0.4�W metal film resistor
	0.4�W metal film resistor
	0.4�W metal film resistor



	<TABLE ROW>
	R2
	R2
	R2


	10
	10
	10


	W
	W
	W


	0.4�W metal film resistor
	0.4�W metal film resistor
	0.4�W metal film resistor



	<TABLE ROW>
	R3
	R3
	R3


	5
	5
	5


	W
	W
	W


	0.4�W metal film resistor
	0.4�W metal film resistor
	0.4�W metal film resistor



	<TABLE ROW>
	C1
	C1
	C1


	6.8
	6.8
	6.8


	pF
	pF
	pF


	type 100A; see note�1
	type 100A; see note�
	type 100A; see note�



	<TABLE ROW>
	C2
	C2
	C2


	2.2
	2.2
	2.2


	pF
	pF
	pF


	type 100A; see note�1
	type 100A; see note�
	type 100A; see note�



	<TABLE ROW>
	C3
	C3
	C3


	6.8
	6.8
	6.8


	pF
	pF
	pF


	type 100A; see note�1
	type 100A; see note�
	type 100A; see note�



	<TABLE ROW>
	C4
	C4
	C4


	1.2
	1.2
	1.2


	pF
	pF
	pF


	type 100A; see note�1
	type 100A; see note�
	type 100A; see note�



	<TABLE ROW>
	C5
	C5
	C5


	6.8
	6.8
	6.8


	pF
	pF
	pF


	type 100A; see note�1
	type 100A; see note�
	type 100A; see note�



	<TABLE ROW>
	C6
	C6
	C6


	6.8
	6.8
	6.8


	pF
	pF
	pF


	type 100A; see note�1
	type 100A; see note�
	type 100A; see note�



	<TABLE ROW>
	C7
	C7
	C7


	4.7
	4.7
	4.7


	nF
	nF
	nF


	type 100A; see note�1
	type 100A; see note�
	type 100A; see note�



	<TABLE ROW>
	L1
	L1
	L1


	4S2
	4S2
	4S2


	ferroxcube chip bead
	ferroxcube chip bead
	ferroxcube chip bead



	<TABLE ROW>
	mS1
	m
	m
	m



	-
	-
	-
	-



	L�=�18�mm; W�=�0.25�mm
	L�=�18�mm; W�=�0.25�mm
	L�=�18�mm; W�=�0.25�mm


	micro stripline; Zo�ª�100�W
	micro stripline; Z
	micro stripline; Z



	<TABLE ROW>
	mS2
	m
	m
	m



	-
	-
	-
	-



	L�=�18�mm; W�=�0.25�mm
	L�=�18�mm; W�=�0.25�mm
	L�=�18�mm; W�=�0.25�mm


	micro stripline; Zo�ª�50�W
	micro stripline; Z
	micro stripline; Z



	<TABLE ROW>
	mS3
	m
	m
	m



	-
	-
	-
	-



	L�=�18�mm; W�=�0.25�mm
	L�=�18�mm; W�=�0.25�mm
	L�=�18�mm; W�=�0.25�mm


	micro stripline; Zo�ª�50�W
	micro stripline; Z
	micro stripline; Z



	<TABLE ROW>
	mS4
	m
	m
	m



	-
	-
	-
	-



	L�=�18�mm; W�=�0.25�mm
	L�=�18�mm; W�=�0.25�mm
	L�=�18�mm; W�=�0.25�mm


	micro stripline; Zo�ª�100�W
	micro stripline; Z
	micro stripline; Z



	<TABLE ROW>
	PCB
	PCB
	PCB


	-
	-
	-
	-



	er�ª�6.15; d�=�0.64�mm
	e
	e
	e
	r






	Note
	Note
	1. Multilayer ceramic chip capacitor; American Technical Ceramics or a capacitor of the same qual...
	1. Multilayer ceramic chip capacitor; American Technical Ceramics or a capacitor of the same qual...
	1. Multilayer ceramic chip capacitor; American Technical Ceramics or a capacitor of the same qual...





	Board layout
	Board layout
	The double copper-clad PFTE fibre-glass dielectric printed-circuit board has the following specif...
	d�=�0.64�mm
	d�=�0.64�mm
	d�=�0.64�mm

	t�=�35�
	t�=�35�

	e
	e
	e
	r


	tan�
	tan�

	Dimensions 35�
	Dimensions 35�

	<GRAPHIC>


	Measurements
	Measurements
	The measurements in the CW�mode of operation have been done under the following conditions:
	Supply voltage 3.0�V
	Supply voltage 3.0�V
	Supply voltage 3.0�V

	Control voltage 3.0�V
	Control voltage 3.0�V

	Quiescent current 1�mA
	Quiescent current 1�mA

	Frequency 2.45�GHz.
	Frequency 2.45�GHz.


	The output is optimized for an output level of 19�dBm.
	Table 3 Measuring results of the 2.45�GHz power amplifier
	Table 3 Measuring results of the 2.45�GHz power amplifier
	<TABLE>
	<TABLE HEADING>
	<TABLE ROW>
	Pi (dBm)
	P

	Po (dBm)
	P

	Gp (dB)
	G

	Isupply (mA)
	I

	hPA (%)
	h
	h
	h

	PA


	hTot (%)
	h
	h
	h

	Tot
	Tot





	<TABLE BODY>
	<TABLE ROW>
	0
	0
	0


	6.40
	6.40
	6.40


	6.40
	6.40
	6.40


	15
	15
	15


	7.48
	7.48
	7.48


	9.70
	9.70
	9.70



	<TABLE ROW>
	1
	1
	1


	8.80
	8.80
	8.80


	7.80
	7.80
	7.80


	19
	19
	19


	11.10
	11.10
	11.10


	13.31
	13.31
	13.31



	<TABLE ROW>
	2
	2
	2


	10.90
	10.90
	10.90


	8.90
	8.90
	8.90


	24
	24
	24


	14.89
	14.89
	14.89


	17.09
	17.09
	17.09



	<TABLE ROW>
	3
	3
	3


	12.70
	12.70
	12.70


	9.70
	9.70
	9.70


	28
	28
	28


	19.79
	19.79
	19.79


	22.17
	22.17
	22.17



	<TABLE ROW>
	4
	4
	4


	14.30
	14.30
	14.30


	10.30
	10.30
	10.30


	34
	34
	34


	23.92
	23.92
	23.92


	26.39
	26.39
	26.39



	<TABLE ROW>
	5
	5
	5


	15.80
	15.80
	15.80


	10.80
	10.80
	10.80


	41
	41
	41


	28.34
	28.34
	28.34


	30.91
	30.91
	30.91



	<TABLE ROW>
	6
	6
	6


	17.10
	17.10
	17.10


	11.10
	11.10
	11.10


	48
	48
	48


	32.85
	32.85
	32.85


	35.62
	35.62
	35.62



	<TABLE ROW>
	7
	7
	7


	18.20
	18.20
	18.20


	11.20
	11.20
	11.20


	56
	56
	56


	36.34
	36.34
	36.34


	39.33
	39.33
	39.33



	<TABLE ROW>
	8
	8
	8


	19.00
	19.00
	19.00


	11.00
	11.00
	11.00


	64
	64
	64


	38.09
	38.09
	38.09


	41.37
	41.37
	41.37



	<TABLE ROW>
	9
	9
	9


	19.80
	19.80
	19.80


	10.80
	10.80
	10.80


	73
	73
	73


	39.98
	39.98
	39.98


	43.61
	43.61
	43.61



	<TABLE ROW>
	10
	10
	10


	20.50
	20.50
	20.50


	10.50
	10.50
	10.50


	83
	83
	83


	41.04
	41.04
	41.04


	45.06
	45.06
	45.06



	<TABLE ROW>
	11
	11
	11


	21.10
	21.10
	21.10


	10.10
	10.10
	10.10


	94
	94
	94


	41.22
	41.22
	41.22


	45.68
	45.68
	45.68



	<TABLE ROW>
	12
	12
	12


	21.60
	21.60
	21.60


	9.60
	9.60
	9.60


	103
	103
	103


	41.65
	41.65
	41.65


	46.78
	46.78
	46.78



	<TABLE ROW>
	13
	13
	13


	22.20
	22.20
	22.20


	9.20
	9.20
	9.20


	113
	113
	113


	43.07
	43.07
	43.07


	48.96
	48.96
	48.96



	<TABLE ROW>
	14
	14
	14


	22.70
	22.70
	22.70


	8.70
	8.70
	8.70


	126
	126
	126


	42.62
	42.62
	42.62


	49.26
	49.26
	49.26



	<TABLE ROW>
	15
	15
	15


	23.10
	23.10
	23.10


	8.10
	8.10
	8.10


	135
	135
	135


	42.61
	42.61
	42.61


	50.41
	50.41
	50.41



	<TABLE ROW>
	16
	16
	16


	23.40
	23.40
	23.40


	7.40
	7.40
	7.40


	140
	140
	140


	42.61
	42.61
	42.61


	52.09
	52.09
	52.09



	<TABLE ROW>
	17
	17
	17


	23.70
	23.70
	23.70


	6.70
	6.70
	6.70


	142
	142
	142


	43.26
	43.26
	43.26


	55.03
	55.03
	55.03



	<TABLE ROW>
	18
	18
	18


	23.90
	23.90
	23.90


	5.90
	5.90
	5.90


	144
	144
	144


	42.22
	42.22
	42.22


	56.82
	56.82
	56.82



	<TABLE ROW>
	19
	19
	19


	24.20
	24.20
	24.20


	5.20
	5.20
	5.20


	146
	146
	146


	41.92
	41.92
	41.92


	60.05
	60.05
	60.05



	<TABLE ROW>
	20
	20
	20


	24.30
	24.30
	24.30


	4.30
	4.30
	4.30


	149
	149
	149


	37.84
	37.84
	37.84


	60.21
	60.21
	60.21





	<GRAPHIC>
	<GRAPHIC>




