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A Study of Suppression Current for LDMOS under Variation of Temperature

Joong—-Sung Jeon*

Abstract : In this paper. the power amplifier wusing active bias circuits for
LDMOS(Lateral Diffused Metal Oxide Semiconductor) MRF-21180 is designed and
fabricated. According to change the temperature, the gate voltage of LDMOS is
controlled by the fabricated active bias circuits, which is made of PNP transistor to
suppress drain current. The driving amplifier using MRF-21125 and MRF-21060 is made
to drive the LDMOS MRF-21180 power amplifier.

The variation of current consumption in the fabricated 60 watt power amplifier has an
excellent characteristics of less than 0.1 A, whereas a passive biasing circuit dissipates
more than 0.5 A. The implemented power amplifier has the gain over 9 dB, the gain
flatness of less than #0.1 dB and input and output return loss of less than -6 dB over
the frequency range 2.11~2.17 GHz. The DC operation point of this power amplifier at
temperature variation 0 C to 60 T is fixed by active bias circuit.

Key words : Active biasing circuit(5% Blelol2 3)2), Suppression current (AHFHE AA),
RF power amplifier (2353 A¥Z%E7]), LDMOS(Lateral Diffused Metal
Oxide Semiconductor), ZTC(Zero Temperature Coefficient)

LM E T, FEaAteR dad Ayt dFE FET

3¥SE HZE BOY 45 volols Hzt 2

uo]of 2 (Bias) sz= EaxeE W FRAAD exol mel £l uHE @

(Transistor) ¢t Gl =(Diode)ol Hds T2 A& 7ML itk w9 5% nlololx Iz 34

H ARS detd AL AFE <ybstsg AHed B dYol ok wWEAY &% Wl e 39

o Blolol HEE RAE Addl ola] +% vie] o 7o) WatiE AW A HRE 270

o]~ (Passive bias)3Z¢ 5% Hlolojx(Active THE T ULEF EIAZEY tol|2E T3 22

bias) 32E TEH=Y 4 vlololi HEh & 5% A4S A THE AR e AU
AAZEG el 0 §o) SEaAE e o AR YHF AZ2 Awstan’

T AYARFFA TN B AY71EATEA), E-mail © jsjeon@mail hhu.ac kr, Tel : 051)410-4788

Fuid Aol s3] 2] A308 8%, 2006. 11 / 901



£

x
ol

AAsL Azl dae A
B (Power transistor)el =A%

ste] e FHF3HE Aol e

Ll
2.
=

MRF- 21180 ZApoll Al A&
E AHZE7)9) vlolol AtE PN
g AHgstel A7te) BF upolo]

HYZE7)e) LB AF 93

2 3]
e

©
=

2. s& Hlojojasl g2

2.1 LDMOse| &4

RF AHSZ7)9 AFA 2 sliae A9
EMAAETF AHS HojHof 517 wj&f AE Ao
s, ZEHE 7HKE LDMOS(Lateral
Diffused Metal Oxide Semiconductor) &=t
Zo] Argat A,

=

B =FdA AH8" LDMOS MRF-211809
AF I8 1M & F AFe] Vpg=28 V.

Ips=1500 mAA F&s=s HAsAE | 4

SHAEZAF(IMD: Inter-modulation distor-

. =6 2l0].0 2=
tion) 5AL < -35 dBc °lstY g & F Utk
—-25
=
g
8.3
I
5
2-35 /\/"——_7
[= oo = 1300 mA wll 7
:5,‘40 o= 1300mA__— /:/‘
§ | // //'
@ 1500 mA_~1_2100 mA //
E-45 |, S Vpp=28Vde
= 1900 mA i = 2135 MHz
§_50 1700 mA 2 = 2145 MHz

100 220

Py, OUTPUT POWER (WATTS) PEP

Fig. 1 Intermodulation distortion versus output power

902 / g=EmiadiA el ehsx) 4308 8%, 2006. 11

3 LDMOS MRF-21180
23}7] f15te] FET w43
=Hold s

MRF-21180 Axz}e] AolE
A (Vegs) ol el A (Ves) o 54
HolMde 2745 19 24 HepR o ABF =
2k vlo] A 2A(Vi3.8 V 718) %71 ZHzh 25
T ¢+ 180 T ¥, Ia® 22 1.012 A9} 3.044
V2 257 45T b AFLES EMEE

& & 9ok

e
LA

= AlE

e
T

’ds

{
|
!

V,=3.8 V. 1,=1.012 A

e e e —r—

32 34 36 38 40 42 44 46 48 50

Vs
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(b) An active bias circuit
Fig. 3 A bias circuit of the MRF-21180 amplifier
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Fig. 12 A variation of temperature versus time in the
fabricated MRF-21180 amplifier.
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Fig. 13 A curmrent consumption of the fabricated
MRF-21180 amplifier.
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