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RF Signal Generator Based on Time-to-Analog 
Converter in 0.18µm CMOS

CMOS technology scaling

Si RF circuit Traditional RF Signal tecnology

 

RF Signal Generator by time domain

1. Background

2. Proposed RF Signal Generator
Block diagram of the RF Signal Generator

3. Measured Results
Test chip design of RF signal generator

4. Conclusion
The time-to-analog conversion technique for RF signal generation has been suggested.・
RF signal generation was confirmed by fabricating the test chip.・
The technique could become particularly attractive in the future .when CMOS become much faster yet
 the supply is deep-sub-1V.
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◆R F c ircu it cannot m ake use 
o f sca ling  b y un-sca lab le  dev ice .

◆Low  vo ltage opera tion  lim its  ana log  
perfo rm ance.

R F  s igna l genera to r based on 
tim e-to -ana log  converte r
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◆Fabrica ted  b y 0 .18-µm CMOS process
◆D e la y e lem ent ：T w o C M O S inverte rs

T he de la y is  about 70ps.
◆D e la y e lem ents  ：32(5-b it)

S inuso ida l R F  s igna l ：26  de layed    
s igna ls  a re  se lec ted  and sum m ed.

Output sin wave at 128MHz
           (period: 7.8ns)

Measured output spectrum of the harmonics

Block diagram of the RF Signal Generator

Rectangle wave  
　Generation

Chip micrograph of the RF Signal Generator
(□ : 1mm2)

Performance summary
Schematic of the RF Signal Generator
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Measurements

◆lower power
◆higher speed
◆smaller size at lower cost

Lower voltage operation, associated with the CMOS technology scaling, 
limit the voltage domain resolution, enhancing the ordinary voltage domain 
DAC performances are not practical way.

on chip inductor

demand for 
1 chip RF LSI system
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Output triangle wave at 144MHz
            (period: 6.9ns)
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RF sin wave generation
τ0+2τ

ys(n )=A・s in (2πf・ts(n ))

ts(n )= s in -1 ys(n )
2πfA ・

1
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ts(n )= s in -1 ys(n )
2πfA ・

1

W -C D M A

G P S

D TV

LogicW -C D M A

G P S

D TV

Logic

-373 rd harm onics [dB c]

-232 nd harm onics  [dBc]

-6 .6  O utput power [dBm ]

128Frequency [M H z]
S in  wave

-373 rd harm onics [dB c]

-232 nd harm onics  [dBc]

-6 .6  O utput power [dBm ]

128Frequency [M H z]
S in  wave


