Fractionally Injection-Locked Frequency Synthesizer

Motivation:L. ow phase-noise without LC Proposed Pulse-Selection Technique
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Ultra-Low-Power Frequency Synthersizer
Motivation:Low voltage operation Measurement Results

16
=" ¢ TCAS10
1.2 'TRSOT~09 % TCASO1 EEERERERB
S £.12 o i 5546
=, c il N
© o T
> (0.8 ‘W“w 2 g . O 5.542f
E % ,,ﬂsscog ) . g_ ? 5.538 |
=04 g 4p U S % 5.534 |
(%- O JSS'C12:¢?§S.11-@--- ! c© 2 '
0 S 002 4 6 & 10 L 3 %930p
2000 2005 2010 2015 2020 2025 O 5 » 5
Output frequency [GHZ] PFD.CP Divid O 5.526 : : : : :
Year ; Iviger 300 320 340 360 380 400
: B EERERER ILFD control voltage [mV]
Proposed Frequency Synthesizer
Charge LC VCO core 800“ m
Pump |V """""" ‘: a Mkl 34.60 MHz
85 LooP | c.veo i ¥ Ref 0 dBn Atten 10 dB . e —:;%? TiHB
Ref | rhase — Filter tune . Bias control circuit Log. AT e ] A
| peguency L :1 @ ML T S VA 19 : A
=1 'V Voo | DD : dB/ : : N i
= == « © out outté; : E E
T proscaier Ve i : 0 60 T
] 240 e - - : ¥ : : : — - - -
: 1'% . Devided-by-4 ILFD E $ H T i : | 34.6MHz : © i
E Divider : + Class-C VCO i V 55 |_' i LgRv 7 i ey p : -g 100 k
"""""""""""" - Forward body bias (FBB) —— ¥ —— g : /) : - R el S e LR
S =R B =R : i 52 H \ﬂ“ 5 @ 100 -105 dBc/Hz|
Proposed ILFD inverter S ] v £ g0l ; :
oy, : FTun - L EEEE—— — =
,' ' ; —Voo Siip 103 10% 10° 10° 10/
! o Center 5.535 96 GHz Span 188 MHz Oﬁset frequency [HZ]
pr Res BW 918 kHz VEW 9.1 kHz Sweep Y944 ms (BO1 pts)
o Output signal spectram
(@
g Tech. f . Vi, PN Power 6.0 =1
o—] (hm] | [GHz] | [V] |[dBc/Hz]| [mW] = ol
Voo ] . ' OPLL (LC VCO)
o o ot oL od inout boint e T This work | 65 5.54 0.5 -105 1.6 — 40 EPLL (LC QVCO)
. Iasel corlrec |Io1r-| |cl>oml o Inw?n el InIpu Ipom :E_: 1 180 19 0.5 120 45 E : CD)'IF:;.LS(\?:;:& VCO)
SVAVAVAVi : AWAVAVAVAVAVERF 2 180 | 256 | 05 | -105 | 144 % 3.0} -
i E E E E Vs 3] 90 | 259 [05/065| -113 | 6.0 E Lol
- :::::: S 4 130 | 912 | 0508 | -105 | 12 n - i
= ase I I I I h 1 ]
P N N NN /| Eay 5 90 | 2.24 0.5 -87 2.1 1.0F O This work
l l l l l 'S ‘, [1]H.-H. Hsieh, etal., VLSI 2007  [4] C. -Y. Yang, et al., TCAS 2001 0 | | |
Q-phass | | | ; ; :i 001 02 05 = [2]C.-T.Lu, etal., TCAS2010  [5]K. -H. Cheng, etal., TCAS 2011 150 -160 -170 -180 -190

II"I




