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12 GHz CMOS Modulator/Demodulator for Short-Range Wireless
Communication Using ASK/CDMA Technique

Sungwoo CHA', Hideyuki FURUYA, Yoshiyuki SHIMIZU', Masaki HARUOKA 1T,
Tsukasa IDAT, Toshimasa MATSUOKA, and Kenji TANIGUCHI'
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Fig.1 Schematic illustration of short-range wireless
chip-to-chip data communication system.

0o0o0ooopoASKOOOOOoOODoDOooooooo
gbooooooobooobooboooboobooo
goooooooboobooooboooobooooboooboog
COMAOOUOOOOODODOOOOOODOOOOOO
gobooobooboboboboobobobobooo
ooooooda

0 ASK/CDMAOOOOOO CDMAOOOOO
oooMOOOODOOOOOOO0O0OO0O [+1,-1]10
MOOOOOOOO +1,0)J000000oO0oooo
o000 1/200000000000000000OO
00DD0O [8),[9. 000000 MOOOOOOO
opoooo

(Mi,Mj>={_1 ) 1)

L (=)

ooooM; 010000 -1000O0OO0DbDOO
L(L=2"—1)00000000004,5(0 <i,j < L)
O000000O0ASK/CDMAODOOOODOOODO
ooo s, 0oo0oooo0ooo (pPNOODO)OO
goooooboboobobobD RsO00000D00OOD
gogoo

1
Si == 5(1 + Mz) (2)
Ri=8—-S =M, (3)

goooopOooOo0oOooobOOoD=10000000
PNOOOOD=0000OOO0ODOCOPNOODODOO
gboooooooooobo yvObOooooooo

- 1+ (—1)D_1Mi

N;
2

(4)

188

ooopOoOoooooooobo Nv;O1o0ooo00D000
0000000000000 O0O0O0O0OASKOOOO
go0oooooooooooocoOoooooOooooo
000 rR,00000000O0CO0OO0O0DOO

(-

Ni,R' >~
(N, Ry) =

dij (5)
8;0i=;000010000000000000
000000000000000000000000
000000000000000000000000
N;000D000000 RO0D0D0O0O0O00 (+00
0-)0ooooop@Qoooooooooo

3. 0OOCOOOOO

020000 ASK/CDMAOOOOOOOOOO
odoo0o0o0o0oUoooooooooooooooo
oooooooooooo (VCo),ooououooo
Doodobo0obobooobobooooobobooood
gooooooboboboooooooooooooa
000000000000000000000 [6],[7]0

O000O0OD0ASK/CDMAODOOOOOOOOO
000oo0ooo0ooUoOooUoOooOoooooooo
ooooooUo (o2000000)00DO0O00
0000CcO00O0OpoooO0oU0oDoOoOoOon 12GHz,
250 Mcps, 7.35Mbit/s 000000000000

3.1 0D O0OO

03000000000 o00onDoobooonoonog
3(a)0 VCOO DO LCOOUODOODODODOOO NMOS
0ooo0oooooobooooooooooood
0.14pFO00 04pF O 0 DO OO accumulation-mode
NMOSOOOOOOOOOOOOOOO 5.6GHzO
O07GHzOOOOOODOOOOOOOOODOOOO1L1.,
jddddooopopoooooooopooooooveo
go0ooooooooooooo bcooooood
pooooooooooo

gooooooboboboooooooooooood
gooooooobobobboooooooobooboood
0ooodoooooobooooooooooood
0ooodoooooobooooooooooood
ooooooOoooooooOooOoOoUOOooooo
00000000 10GHzOOOoOooooveoono
000oo0ooo0ooUoO0ooUoOoooooooooo
0000 11.2GHzO O 14GHzUO O O [4], [10], [11].
030000000000 Ls000D00O0DOOOO



O00OASK/CDMAOUOUOOOOOOOOOOOOOO 12GHzCMOSOOOOO

Buffer
Jrn amplifier
S,' :

D : Transmitter

Receiver

this work

02 0000OOoOooooo
Fig.2 Block diagram of the transmitter and receiver.
The blocks surrounded with dashed line are de-
signed in this work.
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Fig.3 Schematics of (a) the VCO, (b) the frequency dou-
bler, and (c) the switch and the buffer.
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Fig.4 Schematic of the receiver circuit.
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Fig.5 Schematic of the spread code generator.
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Fig.6 Photomicrographs of (a) the fabricated transmit-
ter and (b) receiver.
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