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Design of broadband compact limiting amplifiers

LYU Juncai, LYU Liming, ZENG Rong
(Institute of Electronics Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Common collector common base cascaded transistor structure can compose limiting
amplifiers because of special IV curve between the emitter junctions. The first transistor is common
collector and the second transistor is common base so that the amplifier can limit the output wave to non-
saturation, which means limiting the output power. Because both of the common collector and common
base transistors have broadband structures, the final amplifiers are of broadband characteristic. A
broadband limiting amplifier is designed, which operates from 10 MHz to 200 MHz, with the gain of 25 dB,
the limiting power of 2 dBm, the return loss upper 20 dB. A compact limiting amplifier is designed by thin
film circuit technology, whose size is 7.15 mmx8.1 mm, smaller than that by traditional Printed Circuit
Board (PCB) technology. The limiting amplifier has smaller size and more excellent performance.
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Fig.4 Simulation results of the limiter
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Fig.6 Simulation and measurement results of the limiter

Fl 6 IRIFAAS S SENL S B R L

ot
10
£ or
Q e -10
= o | |
T g —— T
§ z 30~ 1 “
45 Qo
g g
S 5 50
o
-60
10k ' ' ' -70 .
~40 -30 -20 -10 0 5 )

input power/dBm

input power/dBm
(8 limiting output characteristics

(b) output power of second harmonic at 100 MHz
Fig.7 Measurement results of the limiter for limiting ana harmonic characteristics

7 FRGCOCES FRIGERHES — U0 e m il it gy R



687 BERME: FHNMEULRIEMRKFIZIT 519 %

4 £t

B e i A #8 7E A I G W IRA RS AV L AN I BRI RO, AR SOR 3 AR L A K
2 PR T 0 BRI R 2% o 5 IS IE Tz KA A ke . 3 dB T 4E47 96 8 & 50~250 MHz, 425 KT 28 dB, K
TR T 2 dBm, B AR R AE Y R T 17 dB. B A FH R R T2 8 o8 N BB A BRI i K g i
it, B SEN 7.15 mmx 8.1 mm, 5 PCB LA, RFBIEH/N, Z B BEE R T, R, E&05
JCF L T
S % ik

[1] KLUMPERINK E A M,KLEIN C T,RUEGGEBERG B,et al. AM suppression with low AM—PM conversion with the aid of a
variable-gain amplifier[J]. IEEE Journal of Solid-State Circuits, 1996,31(5):625-633.

[2] OKI A K,KIM M E,GORMAN G M,et al. High-performance GaAs heterojunction bipolar transistor monolithic logarithmic
IF amplifiers[J]. IEEE Transactions on Microwave Theory and Techniques, 2002,36(12):1958-1965.

[3] KLUMPERINK E A M,SEEVINCK E. MOS current gain cells with electronically variable gain and constant bandwidth[]].
IEEE Journal of Solid-State Circuits,1989,24(5):1465-1467.

[4] WANG Z. Two CMOS large current-gain cells with linearly variable gain and constant bandwidth[J]. IEEE Transactions
on Circuits & Systems l:Fundamental Theory & Applications, 1992,39(12):1021-1024.

[5] JOOSSE C,WILLIGEN D V. Analysis and design considerations of hard limiters for LF and VLF navaid receivers[J]. IEEE
Transactions on Aerospace and Electronic Systems, 1984,20(3):267-278.

[6] SHIOJIMA K,TSUKAHARA T,ISHIKAWA M,et al. Silicon bipolar 2 V 2 GHz quadrature demodulator without any adjust-
ment[J]. IEEE Electronics Letters, 1997,33(9):771-772.

[7] Analog Devices. IF ICs offer 3 V operation for digital and analog cellular standards[J]. Microwave Journal, 1994:144-148.

[81 EI. k%R, PR IM]. Jb a0 A RME A, 1983. (WANG Chengxun,ZHANG Andong. IF amplifiers[M].
Beijing:Posts and Telecommunications Press, 1983.)

[9] WMyASEE ZRMSE. Tk B A B B IM). B i T Bl 35 K2 i Btk 2008. (YU Mengxia,LI Guiping. Microwave solid state
circuit[M]. Chengdu,China:University of Electronic Science and Technology Press, 2008.)

[10] OPPENHEIM A V,WILLSKY A S,HAMID W S. Signals and systems[M]. Englewood,USA:Prentice-Hall, 1997.

[11] SR EE . AL S T3 SRR [M]. 5Bl R A, 2006. (WU Yuanming,TANG Jun. Analysis and design
basis of analog circuits|[M]. Beijing:Science Press, 2006.)

EERA:
S&4(1992-), B, Wi+, BIFMIE R, EEHE TR S 3R (1980-), W, Wb, FEMRF
S i L B% 5 £ 45 . email:1097203833@qg.com. oA Sk TR . Ra TR

B %R(1985-), F, RIHTILH, FEFIE
7 1) 2 55 1 L5 4R A AR



