2013 2015

Power Recovery Technique in Integrated Circuit for Wireless Communication

Okamura, Yasuyuki

3,100,000

Many researchers are now working to reduce power consumption of portable wireless
terminals with their high-performance. In digital circuits, the process miniaturization is the major
driving force to achieve the low-power consumption. However, we cannot expect to improve the analog
circuits by using same method. Conventionally, nonlinear amplifiers with high efficiency are utilized for
this purpose. On the other hand, this method is not available for the multilevel modulation for the
reason of large signal fluctuation. Here, we propose a newly circuit architecture named out-phase
architecture in which a lot of analog circuits are replaced by digital circuits to reduce the power
consumption. The proposed architecture can realize many convenient functions such as highly linear power
amplifiers, highly linear frequency multipliers and so on. Furthermore, we try to take the power recovery
circuits into the proposed circuits to collect the unwanted power and demonstrate their usefulness.




o

@



60— 2 60
40 40
= 20 — 20{ AEW
> >
E o E o
o~ o~
= e
Y20 Y 20} (A
—-40 -40
8065 —40-20 0 20 40 60 ~80¢5 40 0 20 40 60

Ch1[mV] Chl[mV]
(e)1Q %38, 16QAM {57

16QAM
OFDM
2 16Q0AM
g wil [ ¥
E
1% | &« | & | ¥
P8 B w |-
3 -a0 ~ - i @

—60
—60 —40 —-20 O 20 40 60

(20mV/div) In-phase [mV]

160QAM

DLL

RF

(@) 79 b7 =— T SEM, 16QAMIEH

VDEC
0.8um

®

Push-Push Oscillator
0.8 um

0.18um CMOS

Push-Push Osci llator

0.8 um

Push-Push LC Oscillator Triple
Push-Push Ring Oscillator Ring
Oscillator 13.54GHz
-32.6dBm
11dB 2.2GHz/V
5dB
LC

Oscillator



vout1- {8 @8 @ vour2

VDD1 Vg2 VDD2 Vgl

(a) LCEED LA 77 b4

LC Oscillator

BOX-SOI

l' 7 7 7
," IEICE
. ,2016 3
2' 7 7 1"
Ku

,” IEICE EST . ,2016 1

3' 7 ’ ’ ’ !”
X LC ,” 1EICE EST .
,2016 1

," IEICE s ,2015 2

5. .
PLL
," 1EICE , ,2015 2
6. ) i K
CMOSVCO ," 1EICE EST
s ,2015 1
7. ) i K
," 1EICE MW s ,2014 12
8. o s
,” 1EICE MW s ,2014 12
9. , e
," 1EICE MW , ,2014
12 .
10. s s .
MEMS
,” 1EICE ICD
s ,2014 1
11. e K
,” IEICE EST
, ,2013 6
o
o

http://ww._ec.ee.es.osaka-u.ac.jp

@
OKAMURA, Yasuyuki

@
SHIOMI, Hidehisa



