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Abstract
Recently, with the rapid spread of portable wireless communication terminals represented by smart-phones, there is an
increasing demand for large-capacity wireless infrastructure equipment. Millimeter-wave is suited for ultra-high-speed
transmission from the broadband performance. JRC has developed Millimeter wave RF-CMOS device that can be mounted
on the portable communication terminal. RF-CMOS device was fabricated using 65nm-CMOS process technology, and it
has a function of transmitter and receiver. When this RF-CMOS device is in operation, corresponding to a change by the
device characteristic variations and temperature variations, always it has a function to calibrate to a certain behavior. As a
result, JRC has developed Millimeter-wave wireless RF-CMOS of a conventional about 20 times the transmission

performance. This device’s data transmission rates can reach 7.04Gbps (16QAM).
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Fig.3 LC-Oscillator with stray capacity and inductance
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Fig.4 Layout of LC-VCO

FAE L 7ZLCRIVCODEREHE, 7 & DNIHIERL R % BI5IZR
o FHERGTZER LG LR, HEME L -7
B B Al R 28720 MARMEEFREICOWTIE, —102dBe/
Hz at 1IMHz off charrier &7V, 60GHzIZAfEH & LT+
Pl =Y SRAN R T YN

32

—8—dch
—i—3ch
—4—2ch
—&— 1ch

©  4ch Simulation

[ 3ch Simulation

@ 2ch Simulation

& 1ch Simulation
~ @~ 4ch Simulation B&LEL
~ M~ 3ch Simulation B&LL
= = 2ch Simulation FEAEL
& % lchsimulation FEGL

30 — S—ce—do—eo —————

e ettty e |

[
(]

L]
o

na
=

Frequency [GHz]

[
na

1 ¢

0 02 04 06 08 1
Vcontrol [V]

X5 20GHz-VCO BIEHHER
Fig.5 Measured 20GHz-VCO
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Fig.8. Input-output characteristics of F/V converter
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CMOS: Complementary MOS ~ (F1##7{MOS)

Wi-Fi: Wi-Fi  (Wi-Fi Alliance? & & 7z MERELANBIAE )

VCO: Voltage-controlled oscillator (&£ I FEReT)

QILO: Quadrature Injection locked oscillator (7 A [A] #1440 F8 4R %)
SPI: Serial Peripheral Interface (75734 A % #8559 5 #fi i)
QAM: quadrature amplitude modulation (& (v AHIRNEZ7)
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