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Abstract

In this paper, a novel IQ modulator that precisely controls the magnitude and phase of input signals is proposed.
The proposed IQ modulator consists of low phase deviation attenuators, a splitter, and a combiner. In order to overcome
the phase deviation characteristics found in conventional attenuators, a novel phase compensation technique has been
adopted and mathematically analyzed. Linear vector arrays along the center point with large magnitude output signal
variations in a full 360° phase control are achieved on a polar plane by the proposed IQ modulator.
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Fig. 1. The proposed structure of low phase deviation
variable attenuator: (a) IQ modulator and (b) eq
uivalent circuit.
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Fig. 2. The simulated reflection coefficient according to
junction resistance.
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Fig. 3. The simulated phase response of reflection co-
efficient.
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Fig. 4. The measured phase deviation according to atte-
nuation.
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Fig. 5. The measured results of proposed 1Q modula-
tor over frequency range 2.11~2.17 GHz.
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Fig. 6. The measured array for the proposed 1Q mo-
dulator in polar form plane.
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Fig. 7. The photograph of fabricated vector modulator.

L IE S Ast7] s A
A\ 744)7) MO}%E} At 1Q Eﬂ;i
71 360°9) $14F 28 W99} o] 2 AZ w5
= 23, 909 A5 A5 A4S A 22
$ 5l A= 1Q WRE oE 9d o
T 9 A2go AY3 ]9 Y3t §2)
42 & o

i

il
k=
Ho

[1]'S. A. Hasan, "Highly reliable & adaptive SMART



phased array antenna with gain adjustment & beam
forming capabilities for space applications", in In-
ternational Symposium on Antennas Propagation
and EM Theory Proceedings, pp. 124-127, 2010.

[2] W. T. Thomnton, L. E. Larson, "An improved 5.7 GHz
ISM-band feedforward amplifier utilizing vector mo-
dulators for phase and attenuation control", Microw.
J., vol. 42, no. 12, pp. 96-106, Dec. 1999.

[3] Y. Jeong, D. Ahn, and C. D. Kim, "A design of the
novel vector modulator", Microw. J., vol. 44, no. 10,
pp. 156-162, Oct. 2001.

[4] D. S. McPherson, S. Lucyszyn, "Vector modulator
for W-band software radar techniques", IEEE Trans.
Microw. Theory and Tech., vol. 49, no. 8, pp. 1451-
1461, Aug. 2001.

[5] G. B. Norris, D. C. Boire, G. S. Onge, C. Wutke,
C. Barratt, W. Coughlin, and J. Chickanosky, "A fu-
1ly monolithic 4~18 GHz digital vector modulator",
in IEEE Microw. Symp. Dig, MTT-S Int., vol. 2, pp.

20114 24 A8 ga Az
2 (334

20119 38~8A: AEYgL A
AYEF L M5y

[F HAEOH RF 5% 32 44

Kim Phirun

20103 10€: National Polytechnic In-
stitute of Cambodia, Electronic En-
gineering (334

20113 34 ~8A): A5 A7
ARFEE Ay

F HAEOH RF #53E 47

AY ua3 Wz N2dS 98 1Q x84

789-792, May 1990.

[6] A. E. Ashitiani, T. Gokdemir, S. Nam, and L D.
Robertson, "Compact 38 GHz MMIC balanced vec-
tor modulators employing GaAs/InGap HBTs", El-
ectronic Lettr., vol. 35, no. 10, pp. 817-818, May
1999.

[7] 1. E. Penn, "A balanced Ka-band vector modulator
MMIC", Microw. J., vol. 48, no. 6, pp. 82-86, Jun.
2005.

[8] Y. Kim, S. Shim, T. Moon, G. Chaudhary, and Y.
Jeong, "Mathematical analysis of novel low phase

deviation variable attenuator”, in IEEE Asian Pacific
Microw. Conference Proceeding, pp. 1743-1746, Dec.
2010.

[9] W. Kang, L Chang, and M. Kang, "Reflection-type
low-phase-shift attenuator", IEEE Trans. Microw.
Theory Tech., vol. 46, no. 7, pp. 1019-1021, Jul.
1998.

19899 29: AUt AR
2 (F3AY

1919 29 M7 AAFE
I (F34Ah

1996 89: NZUTL AAFE
3 (b

19914 29 ~1998'd 2€: A7
AHEARE HIdT

20063 7€ ~2007'd 12€: ©|= Georgia Institute of Techno-
logy WEATFALF

199811 39 ~8A: AEYFL AT BT

X HAEO0H RF 2 Microwave 3|2 3|4 2 44

851



	1 001
	2 001
	3 001
	4 001
	5 001
	6 001

