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Design of a Analog Multiplier for low-voltage low-power

Goun Ho Lee, Nam-O Seul
Information Technology & Engineering Jeonju University, Seonam University Electrical & Blectric Dept.

Abstract - In this paper, the CMOS
four-quadrant analog multipliers for
low-voltage low-power applications are

presented. The circuit approach is based on
the characteristic of the LV (Low-Voltage)
composite transistor which is one of the
useful analog building blocks. SPICE
simulations are carried out to examine the
performances of the  designed multipliers.
Simulation results are obtained by 0.25m
CMOS parameters with 2V power supply. The
LV composite transistor  can easily be
extended to perform a four-quadrant
multiplication. The multipier has a linear
input range up to *05V with a linearity
error of less than 1%. The measured -3dB
bandwidth is 290MH:z and the power
dissipation is 3738. The proposed multiplier
is expected to be suitable for analog signal
processing applications such as portable
communication equipment, radio receivers, and
hand-held movie cameras.
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Fig. 4.5. Multiplication of two sine waves of
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Power supply voltage 2V
Bias currents 13pA
Input range 05V
Linearity error < 1%
-3dB Frequency 200MH.
Power dissipation 373uW
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Table 4.1. Performances of the multiplier in Fi

g. 33
32 B

ZHde AR AN FAEEY 1439}
‘?‘13191 HAa3zhd FAYE Folgton, ol &A
2 FAAEY 9o A o= Hx HAHYL
gty Folg 71718 FolA AdoA HEE oW A
T FAAF7) el 53 o AYiwr) AEE
AAEY] 98 2 A7) olFolxn Y AFelt} o
2A AAY 32 APLRE AA 7] AsAME F
ZAA¢-e 2A st Zo] HAe Wyezw AF=HI 9}
t} B =M ol S Este ARG AA
go] CMOS obg 2z HejEgololE A

AAE dEelZetololE 06 o CMOS &4 wetug
& o]&3% Hspice AlE#A Ay ©d 2V FFAHY
aolA Fato] 7l 4y MAFHEAsL :05Veln
A8 oxE 1% vlTte] & HAFEUGD. EF AE
AgdME  RBoHFe] -3dBAAY dgEe
290MHz 2383 A%¥+= 3 gho] 37367 e
Wi

webA] AgHE dE|Zelolole AAGY, AMY A=
oA 471580, B 79§ 7RE AHoZA
A s IAHE A3 2Y 4 doke FHol Utk
f‘&iﬂl% olg)g 5L AUy 3 AYAYE FHA
Z & de e 3zt Hasool & Aoz AlgH
A TZEZ ABHolAE B 4 —‘5 Btz B8
stk

rjn n:!:

b= B |

{11 Shah, S Al-Khalili, A Al-Khalili,
D,“Comparison  of  32-bit  multipliers for  various
performance  measures’, Proceedings of the 12th
International Conference , Oct. 2000 pp.75~80

[2] Wiatr, K., “Implementation of multipliers in FPGA
structures”, Quality Electronic Design, 2001
International Symposium, March 2001 pp.415-420

(3) Chen, OT.-C; Sandy Wang; Yi-Wen Wu*
Minimization of switching activities of partial
products for designing low-power multipliers”, IEEE
Transactions on Very Large Scale Integration (VLSI)
Systems, Volume 11, Issue 3, June 2003 pp.
418-433

(4) Hunsoo Choo; Muhammad, K. Roy, K,Two's
complement computation sharing multiplier and its
applications to high performance DFE,” IEEE Transactions
on Signal Processing, Volume 51, Issue 2, Feb. 2003
pp.458-469

(5) Ermak, G.P.; Kuprjanov, P.V_ “Development of a planar
multiplier circuit for millimeter-wave frequency multipliers,”
The Fourth International Kharkov Symposium on Physics
and Engineering of Millimeter and Sub-Millimeter Waves,
2001. Volume 2, 4-9 June 2001 pp.696-698

- 3060 -



