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1 ABSTRACT

For application in driver or final stages of TV-transposers in Band III (174-230 MHz) a linear wideband power amplifier
has been designed with 2 transistors BLV33F, coupled by means of 3 dB − 90° hybrids.
Each transistor is adjusted in Class-A at VCE = 25 V and IC = 3.25 A. A demonstration model showed a peak sync. output
power of 40 W at a 3-tone I.M. distortion between −52 and −53 dB. At this power level the cross-modulation varied from
15 to 18%. The power gain is between 13.3 and 13.6 dB. For natural convection cooling the heatsink temperature is
40 °C above ambient temperature.

2 INTRODUCTION

For application in T.V. transposers and transmitters for Band III a wideband linear power amplifier has been designed
with 2 transistors BLV33F, coupled by means of 3 dB −90° hybrids. Each transistor is adjusted in Class-A at VCE = 25 V
and IC = 3.25 A.

Note: The BLV33F is a high gain, internally matched, 1/2 inch 6 leads flange version of the BLV33.

3 DESIGN OF THE AMPLIFIER

For class-A operation the BLV33F is specified at VCE = 25 V, IC = 3.25 A. The corresponding typical gain, input and load
impedance are given in Table 1:

Table 1

To obtain a high linear output and at the same time good input and output matching (V.S.W.R. ≤1.2) 3 dB −90° hybrids
are used. The reflected input power will be absorbed in the 50 Ω resistor, matching the isolated port (see Fig.1). For
detailed information on computer-aided design (carried out by Mr. Hilbers Central Application Laboratory) see
Refs 1, 2 and 3. The transistors used in this particular amplifier are typical products, measured in a narrow band test
amplifier and specified as follows:

VCE = 25 V − IC = 3.25 A − Th = 70°

Table 2

4 ADJUSTMENTS OF THE AMPLIFIER

The amplifier consists of two equal BLV33F branches (see Fig.1) and both transistors are separately biased at
VCE = 25 V − IC = 3.25 A. The printed circuit board of the 2× BLV33F wideband amplifier is given in Fig.2 and schematic
diagram + lay-out of the bias unit is given in Fig.3. Figure 9 at the end of the report shows the lay-out of the amplifier with

FREQ.
(MHz)

GAIN
(dB)

INPUT IMPEDANCE
(Ω)

LOAD IMPEDANCE
(Ω)

174 12.94 0.85 + j0.59 2.68 + j1.24

202 12.88 1.02 + j0.47 2.23 + j0.90

230 13.91 0.93 + j0.02 1.84 + j0.51

Transistor type BLV33F

Batch no. MD 8-16 no.7 MD 8-16 no. 10

Vision frequency 224.25 MHz

Output power (peak sync) 17.7 W 18 W

Intermod. product −55 dB −55 dB

Gain 14.2 dB 14.2 dB
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the situation of the components. Each branch was adjusted for maximum and flat gain by means of a high power sweep
with a frequency range from 170 − 230 MHz. The output of the amplifier was levelled at 40 W which means about 50%
of the D.C. input power. After that, both branches are coupled by means of 3 dB −90° hybrids.

5 ASSEMBLING OF THE AMPLIFIER AND MECHANICAL DATA

Due to the dimensions of the printed circuit board (220 × 210 mm) 2 extruded blackened aluminium heat sinks
(cat.no. 56293) are screwed on an aluminium plate (thickness 12 mm) which on its turn is screwed on the heat sink.
Special attention has been paid to the surface finishing to keep the thermal resistance as low as possible.

Dimensions of the amplifier: l = 224 mm − w = 223 mm − h = 113 mm. Weight: 7.5 kg.

6 MEASURED RESULTS

In Fig.4 the typical results of crossmodulation and 3-tone intermod. product (from 170 − 230 MHz) have been given for
peak sync output powers of 30 W and 40 W. Figure 5 shows peak sync output power as function of 3-tone intermod.
products (measured on channel 12: Vision freq. 224.25 MHz − Sound freq. 229.75 MHz). In Figs 6 and 7 the forward and
reverse transducer gain as well as input and output voltage standing wave ratio are given. The measuring test set-up is
depicted in Fig.8.

Note:
Signal levels 3-tone measurements:
Vision carrier −8 dB; Sound carrier −7 dB;
Sideband −16 dB; 0 dB corresponds to peak sync.

Signals levels crossmodulation:
Vision carrier switched from −20 dB to 0 dB;
Sound carrier −7 dB; 0 dB = peak sync level
Crossmodulation is defined as the voltage variation (%) of the sound carrier.

7 CONCLUSION

Two transistors BLV33F, coupled by means of 3 dB −90° hybrids, can deliver an output power (peak sync) of typ. 40 W
for −52 dB 3-tone intermodulation. At 40 W output the crossmodulation varied from 15% to 18% in Band III
(170 − 230 MHz). The gain of the amplifier is typically 13.3 + 0.3 dB. The required D.C. input is approx. 165 W. Using a
high power sweep with adjustable transistor output levelling provides a suitable method to adjust a linear wideband
power amplifier.

8 REFERENCES

Ref.1:
G.L. Matthaei − Tables of Chebyshev
Impedance Transforming Network of Low-Pass Filter Form. Proceedings of the IEEE August 1964, pp 939 − 963.

Ref.2:
A.H. Hilbers and M.J. Köppen − A wideband linear power amplifier (470 − 860 MHz) with two transistors BLW34. C.A.B.
report ECO7901.

Ref.3:
R.F.F. Zwanen − A wideband Class-A linear power amplifier (170 − 230 MHz) with two transistors BLV33. C.A.B. report
ECO7904.



1998
M

ar
23

5

P
hilips S

em
iconductors

A
 w

ide-band class-A
 linear pow

er am
plifier

(174
−

230
M

H
z) w

ith 2
transistors B

LV
33F

A
pplication N

ote
E

C
O

8005

This text is here in white to force landscape pages to be rotated correctly when browsing through the pdf in the Acrobat reader.This text is here in
_white to force landscape pages to be rotated correctly when browsing through the pdf in the Acrobat reader.This text is here inThis text is here in
white to force landscape pages to be rotated correctly when browsing through the pdf in the Acrobat reader. white to force landscape pages to be ...

ook, full pagew
idth

MGP959

���
���

����
����

���
���

���
���

����
����

���
���

−90° iso

0° in

H2
R.F. output

50 Ω

R6R5

−90°iso

0°in

H1

R.F. input
50 Ω

R2R1

C4 C8 C11 C15 C22 C32

C3 C7

L1 L17L4
L7 L9 L13 L15 L21

C14

L3

L11

L6

L12

L19

L2 L18L5
L8 L10 L14 L16 L22L20

C21 C31

C35

C5 C9 C12 C16 C23 C34

C10C6 C17 C24 C33

C36

BLV33F

BLV33F

C25

C26

C27
C13

C1

C2

C28

C29

C30

C18

R3

Vb Vc

Vb Vc

C19

R4 C20

Fig.1  2× BLV33F Band III Class A linear power amplifier.
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Fig.2  Printed circuit board 2× BLV33F wideband power amplifier.
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Table 3 Parts list: BLV33F Band III Class A linear power amplifier (170 − 230 MHz)

The striplines are printed on double Cu-clad printed circuit board with epoxy fibre-glass dielectric (εr = 4.5); thickness
1/16 inch.

C1 = C2 = C7 = C9 10 pF chip capacitor

C3 = C6 = C32 = C34 1.8 to 10 pF film dielectric trimmer (cat. no. 222280905002)

C4 = C5 = C35 = C36 220 pF chip capacitor

C8 = C10 39 pF chip capacitor

C11 = C12 68 pF chip capacitor

C13 = C18 = C27 = C28 1000 pF chip capacitor

C14 = C15 = C16 = C17 120 pF chip capacitor

C19 = C20 = C26 = C29 300 nF metallized film capacitor (cat. no. 222235225334)

C21 = C22 = C23 = C24 56 pF chip capacitor

C25 = C30 10 µF (40 V) electrolytic capacitor (cat. no. 222212117109)

C31 = C33 18 pF chip capacitor (chip capacitors: ATC type 100B − C − MSX − 500)

R1 = R2 = R5 = R6 100 Ω power metal film resistor PR52 type (cat. no. 232219231001)

R3 = R4 10 Ω carbon resistor CR68 type

H1 = H2 3 dB −90° coupler, model no. 10262 − 3, range 125 to 250 MHz, ANAREN
MICROWAVE INC.

L1 = L2 25 nH 2 turns enamelled Cu wire (1 mm); int. diam. 5 mm; leads 2 × 3 mm

L3 = L6 90 nH 5 turns closely wound enamelled Cu wire (1.5 mm) int. diam. 6.5 mm;
length 5 mm; leads 2 × 9 mm

L4 = L5 60 Ω stripline; w = 2 mm; length = 30 mm

L7 = L8 30 Ω stripline; w = 6 mm; length = 11 mm

L9 = L10 40 Ω stripline; w = 4 mm; length = 5 mm

L11 = L12 20 nH Cu strip (1 mm); length = 17 mm; h = 5 mm; w = 4 mm

L13 = L14 30 Ω stripline; w = 6 mm; length = 17 mm

L15 = L16 30 Ω stripline; w = 6 mm; length = 4 mm

L17 = L18 28 nH 2 turns enamelled Cu wire (1.5 mm); int. diam. 6.5 mm; length 9 mm;
leads 2 × 3 mm

L19 = L20 30 Ω stripline; w = 6 mm; length = 6 mm

L21 = L22 50 Ω stripline; w = 3 mm; length = 15 mm
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Table 4 Parts list: Class A bias circuit for a single transistor BLV33F

R1 150 Ω carbon resistor CR25 type

R2 100 Ω preset potentiometer CTP10 type

R3 10 Ω carbon resistor CR25 type

R4 1000 Ω carbon resistor CR25 type

R5 = R6 = R7 1.8 Ω rectangular wirewound resistor EH707 type

R8 = R9 180 Ω carbon resistor CR25 type

R10 33 Ω carbon resistor CR25 type

C1 = C3 100 nF metallized film capacitor

C2 100 pF ceramic capacitor

C4 10 µF electrolytic capacitor

D1 BZY 88 (3V3)

D2 BY 206

T1 BD 136
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Fig.4  Crossmodulation and intermodulation products of the 2× BLV33F wideband Band III linear power amplifier.

2× BLV33F Class A linear power amplifier.
VCE − 25 V − IC = 2 × 3.25 A − Tamb − 23 °C − Th = 65 °C.
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Fig.5  3-tone intermodulation product as function of Po sync. Vision freq. 224 MHz; sound freq 229.5 MHz.

2× BLV33F Band III amplifier.
VCE = 25 V; IC = 2 × 3.25 A; Tamb = 23 °C; Th = 65 °C.
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Fig.6  2× BLV33F wideband Band III power amplifier.
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Fig.7  2× BLV33F wideband power amplifier.
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Unfortunately the numbers in the lay-out of Fig.9 do not correspond with those of the schematic diagram of Fig.1.
The reader is referred to the translation Table 5.

Table 5

NUMBER IN LAY-OUT (see Fig.9) NUMBER OF SCHEMATIC DIAGRAM (see Fig.1)

R1 R3

R2 R5

R3 R6

C2 C1

C3 C3

C4 C4

C5 C7

C6 C8

C7 C11

C8 C14

C9 C15

C10 C19

C11 C13

C12 C21

C13 C22

C14 C25

C15 C26

C16 C27

C17 C31

C18 C32

C19 C35

L1 L1

L3 L3

L6 L11

L9 L17
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Fig.9  Lay-out of amplifier with situation of components.
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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 
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