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CMOS mixer and oscillator design for millimeter wave receiver
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TSMG_CMO18RF_PMQSIRF . SMC_CMO18RF_PMOS_RF
18 1hoa 19
v Type=1.8V twin-well L8 ype=1.8V twin-well
=0.18 um P =0.18 um dd
WI=2 um WI=2 um
nr=25 F=28 Gtz n=25
Kodle=ploportional to freg
o —

TSMC_CMO18RF_NMOS_HF
W4
Type=1.8V triple-well
[ I=0.18 um

M3
=0. ul

wr=2 um

n= o5
Type=MIMCAP_SHIELD
1t="10 um
wit=10 um
Cs=112.2 1

B] 4 Differential Oscillator

CMO18RF_NMOS_RF
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| mMe
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+— M = =15
Type=18V triple-well nr=10
s =018 um
TSMC_CMOJ8RF_MIMCAP_RF wr=2 um
o

‘]’ Type=MIMCAP_SHIELD
=10
wi=10 um
Cs=N22fF

# 1 Cross-Coupled Oscillator ## %

TSMC_CMO18RF_MIMCAP_RF
c4

TSMC_CMO18RF_NMOS_RF

Type=1.8V triple-well
1r=0,16 um

Filtered CC

Filtered CC

CC Osc Osc CC Osc _tail Osc_tail
MOS Size _ _ _ _
(L=0.18u) W, =2ux20 | Wy=2ux20 | W,=2ux20 | W, =2ux20
L = 70pH L = 70pH
L~C-» L = 70pH C=112.2fF L = 70pH C=112.2fF
Varactor C=112.2fF W, =2ux 30 C=112.2fF W, =2ux 30
(L=0.18u) | W, =2ux30 | Lg=17pH | W, =2ux30 | L;=55pH
Cp = 112.2fF C; = 112.2fF
Wn,bias Wn,bias
Bias Vo = 1V Vy = 1V =V 3.5u_x06845V =V 3.5u_x06845V
H'a — — bias — Y- bias — Y-
Condition | 1= 47.6mA [ =47.6mA Vg = 1V Voy = 1V
| =22.6mA [ =22.6mA
Frequency 30.44GHz 30.53GHz 30.55GHz 30.69GHz
PN(1Kk) -22.236dBc -25.945dBc -20.561dBc -25.958dBc
PN(10k) -51.235dBc -54.900dBc -49.559dBc -54.866dBc
PN(100K) -79.961dBc -83.310dBc -78.276dBc -82.970dBc
PN(1M) -107.073dBc -109.164dBc -105.344dBc -107.936dBc
PN(10M) -130.231dBc -131.072dBc -128.444dBc -129.283dBc
PN(100M) | -150.853dBc -151.381dBc -149.047dBc -149.484dBc
; (Veu = (Veu = (Veu = (Veu =
g 09~2.7v) 0.9~2.7V) 0.9~2.7V) 0.9~2.7V)
g 0.75GHz 0.75GHz 0.91GHz 0.91GHz
Output 3.078V 3.155V 2.25V 2,271V
swing
FOM 175.245dB 177.336dB 178.431dB 181.023dB




% 2 Differential Oscillator %4z #

. Filtered . . Filtered
Diff_Osc Diff Osc Diff_Osc_tail Diff Osc._tail
MOS Size | W, =2u X 25 | W, = 2u X 25 W, = 2u % 25
(L=0.18u) | W, =2ux 10 | W, =2ux10| W, =2ux10
L = 120pH
L~C-» L =120pH C=112.2fF L = 70pH
Varactor C=1122fF | W, =2ux 20 C=112.2fF
(L=0.18u) | W, =2ux 20 | L¢=55pH W, = 2 x 20
C; = 112.2fF
Whbias = 34 X 64
Bias VCtl =1V Vctl =1V Vbias = 0.85V
Condition | I =4.52mA [ =4.52mA Ve = 1V
[ =4.22mA
Frequency | 29.75GHz 29.76GHz 29.77GHz
PN(1Kk) -29.041dBc -29.479dBc -26.185dBc
PN(10k) | -58.759dBc | -59.059dBc -56.130dBc
PN(100K) -84.946dBc -85.036dBc -83.447dBc
PN(1M) -106.498dBc -106.511dBc -105.840dBc
PN(10M) -126.689dBc -126.696dBc -126.178dBc
PN(100M) | -146.710dBc -146.716dBc -146.216dBc
; (Veu = (Veu = — 0
Tr‘;rr‘lg‘eg 0~1.8V) 0~1.8V) (Vctb 76%;2'8'/)
0.75GHz 0.75GHz '
Output 1.041V 1.037V 0.982V
swing
FOM 184.895dB 184.908dB 185.519dB
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