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A. Matsuzawa, IEEE, JSC, pp.470-480, 1994.

A D7+ T EBECMOS LSI
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N. Takayama, et al., IEEE Asia-Pacific Microwave Conference (APMC), Singapore, Dec. 2009.
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Dig. Tech. Papers, pp. 101-102, Nov. 2010.
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TOK 7O TIECH
M. Miyahara and A. Matsuzawa, et al.,
+ 1152 MHz  5bit x 4, 288 MHz RFIC 2012.
VGA —> 5bit Flash | | siP | 025 lch Qch
ADC1[| 114 | —O - mm
—O it x
Clock o ’
2304 MHz Q |7 a3 zgﬁg“i"t';'lz
o—>>{ 112 o
PLL => 12 |qB — . ,g—o_> BB .
x O £
© |—o o~
| 5bit Flash | | siP |2 o 2

0 . VGA Gain range 0-40 dB
g Fin =100 MHz ADC Resolution 5 bit
5 .30 VGA Gain =12 dB Sampling rate 2304 MS/s
S .40 Power VGA: 9 mW .
T -50 Consumption ADC : 12 mW
= -60 [ DNL, INL <0.8LSB
e | | SNDR 26.1 dB
= 0 288 576 864 1152 FoM of ADC 316 fJ/conv.-s

Frequency [MHZz] *single channel inc. S/P
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60GHz o —/\RELTHER/NMNRILOBEEEHEOTHEHBETER

Architecturel  cal fs | SNDR | Power FoM Process | Area
©|[GS/s]| [dB] | [mW] | [fd/-c.s. ]| [nm] | [mm?]

1] Flash - 35 | 31.2 08 946 90 0.149
2] SAR Internal | 2.5 | 34.0 50 489 45 1
3] Folding [Internal| 2.7 | 33.6 50 474 90 0.36
41 | Ppeline, e ermall 22 | 311 | 26 | 40 40 | 0.03
ik Folding
5] Flash Internal | 2.88 | 27.8 36 600 65 0.25
This 1 posh |internal]l 2.3 | 261 | 12 | 316 40 | 0.06
work

[1] K. Deguchi, et al., VLSI Circuits 2007 [2] E. Alpman, et al., ISSCC 2009
[3] Y. Nakajima, et al., VLSI Circuits 2007 [4] B. Verbruggen, et al., ISSCC 2010
[5] T. Ito, et al., A-SSCC 2010

2013/10/30
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................................................................
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SSDM 2013
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1V, 50MSps Operation

90 . — 100 —
N~ \\\ BN i V4
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RO SeO ] - ISSCC 2008-2013 /]
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e ZHIEE : T0MSps

&/NENEEE:0.8V

=/NVEEE N :2.2mW at 50MSps

& /|N\FoM : 28fJ

f&/MEFE : 0.03mm? 12bit SAR ADCs

This work [3] [4]

Resolution (bit) 12 12 12
Vpp (V) 0.8 1 1.2 1.2 1.2
fsample (MHz) 30 50 70 45 50
Pd (mW) 0.8 2.2 4.6 3 4.2
SNDR (dB) 62 64 65 67 71
FoM (fJ) Nyq/DC 81/28 | 62/33 | 100/45 | 36/31 36/29
Technology (nm) 65 130 90
Occupied area(mm?) 0.03 0.06 0.1

[3] W. Liu, P. Huang, Y. Chiu, ISSCC, pp. 380-381, Feb. 2010.
[4] T. Morie, et al., ISSCC, pp.272-273, Feb. 2013.
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o TOK 7O TI=CFf
Fyv—IRTESAR ADCEFALV-TDC
B/AXTORINPLLGEIZERTE

NFETOTDCIFA U N—EEZRALNTL=6H10psLL T D 7 R EE (X R &

BB DTDC B 7 2 BE: 0.8ps, 8bit, 40Msps, 2.5mW
0.8ps, 10bit, 100Msps, 4mW, 0.02mm?
DNL and INL in 8-bit with 0.84ps/LSB
( I o A ) 1 1 1 ‘ 1 1 1 ‘

Vrr:fn} E
W o ll 2 9
'|'_DQ UP=§ m% Ii: 3 4 & TI ’ ;‘
? == = = -
CK :R: Viey }T 1l § | o (] 1
—l® A Y R N T A A A A 3 S
o L p P 1?: T T T14 1
{ { fT
s |
= = Viefn =0 E‘
a
PFD and charge pump SAR-ADC (12-bit topology) i
—* A ) =
) 0 32 64 96 128 160 192 224 256
g AR Code
' 1 HRR::
>
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1&:)“}9, 1&%j]’ []\E*E I Pvtt'q;qbce//ence

LSID AT LAy IFE

Tj=1.8ps, TmW, 0.02mm?
HEFEDPLLIZK D70V FESS

fre -
o f Pulse Gen. _\‘Mﬂi"c’“- éi&‘j:'/’f?ﬁ Fé,ﬁb‘ﬂ'ﬁg':

fn ut

=N-f

Vo ref

FLL with Offset Replica Osc. : ——
Ve 1

> . .
Calibration R

R
IN
Pulse Generator Pulse Generator (Dummy)
IL VCO o 7 This work [1] [2] [5]
'I‘i Hbtti& IL-PLL DMDLL DPLL MDLL | IL-PLL
1.2 1.5 1.5
Freq.[GHzl | 95.1.6) | (0.8-1.8) | (0.8-1.8) | 1° | 0216
300
Ref. [MH 7 7 27
ef. [MHz] (40-300) 375 375 50
Power [mW] 0.97 0.89 1.35 12 6.9
Area [mm?] 0.022 0.25 0.25 0.058 0.03
Integ. Jitter [ps] 0.7 04 3.2 0.68 24
Jitter RMS/PP | 1.81/19.4 0.92/9.2 4.2/33 |(0.93/11.1 NA
[ps] 10M hits 5M hits 5M hits | 30M hits i
FOM [dB] -243 -248.46 -228.59 | -233.76 -225
2013/10/30 CMOS Tech. 65nm 130nm 130nm 130nm | 55nm




RDAC, CDAC7EEH

BRI DHZT 05 EEE EEND g

R OERE, SE-EEBH-/MER

RDAC[E] &

Total 63 pieces for thermometer code.
Actual positions can be scrambled.

Total 3 pieces for R-2R

s irid
pErEEn
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RERg, CILIZEEENEL BEEILLAETH D,
J4I)L3, VGALERET7 NS 7OV UREIBMNERTES,

L ¢ © GBWI130GHzIEE % R
p p p——1p—O j i
| R Dot 9n ]| Vipmin = Vy + 2V, = 0.6V
O N ol
R 0.6VIEENDIEEEENM{EM AT EE
FHC ‘°‘ -
BiFiEEEsWFIF
N i i —— CMOS-Gm cell
EEXDg, L 16 SD&CC
. ol ~N
i, 2 1 i, 2 1 D 1 // //’ \\\ \\
Uin Rs ]__|_ 1 Uzn s ]_+ 1 -(i'JEU 2 / / \ \
9D 9 R, 4 // \\
RLAVERpEHAELDT, Y—RRBEHRR(FEVLDT, r N
9, PDIERIIE DFZE L /NS 0, DIEJEHEDZENKELY 02 0.1 0 0.1 0.2

Differential Input Voltage (V)
Tien-Yu Lo, Cheng-Sheng Kao, and Chung-Chih Hung, "A Gm-C
Continuous-time Analog Filter for IEEE 802. 11 a/b/g/n Wireless LANs,"

ISSCS, vol.1, pp.41-44, lasi, Romania, July 2007.
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