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o A
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paraneter real gne
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paraneter real v_offset = 120n;
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parancter real dir = 4.4n;
paraneter real dtf = 1.50;

real tnp_y, dts
analog begin

@(initial step) bezin
F(TP) - VINTP) < - v_offset)
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else
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end
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begin
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e
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) |
38 09 B
071
28 06 1| R
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Sweep | Test | Measure
omer  Ted_TR [puali
[2 |Comersi  [Tes BC  [find_when
Comersl  Teit AT bandwidth
[Comerst [Test_ AT jgan
| | | famperaius=-40 125 ~40 125 40 125 -40 125 | |
[Comers1 (Test_AC |unity_gain_feq | piocess_comereFF FF FF FF 55 55 88 55 admMHz BTV HE Pass
+dd_ralue=3 336 18 33 36 36
| | | temperatue=-4D 125 ~40 125 40 125 -40 125 | |
Comers [TesAC |gsin_magin  process_comer-FF FF FF FF 55 55 S8 55 Tisads s e Pass
va0_vaile=3 336 16 33 35 36
| | | temperaiure-~4D 125 ~40 125 40 125 40 125 |
[Comers1 (Test_AC |phase_margin  piocess_comeraFF FF FF FF 55 55 55 55 Pass
vio_valie=3 335 16 33 35 36
temjerature=-4D 125 ~40 125 40 125 40 125
#dd Compare v
o Cancal Apply Help
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BPSK: 1.7 Gbps
QPSK: 3.5 Ghps ¢ e | & o
16QAM: 7 Gbps D o R N - BW >
64QAM:10.5Gbps rate e o | o o
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2160 MHz
*—>
1760 MHz| | #Hi#91.8GHz, 4F v R
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64QAM ZE I = IZIZADCOERER E AR R I=5T=

CIN vs 64QAM_BER on B-B pair

1.E-02

L E-03 :6 Ob =Om== \leasurement
1.E-04 2008

1 E-05 \ él\égl\elzifversion)
1.E-06 NOB=65b ENOB=6.25
1.E-07 2009

e 5.

L 1.E-08 I | ?\gt))ﬁsigrsion 2009)
LB Q= ENOB=6.75
1EA) e

ENOB=7.0

1.E-11
1.E-12 — EN.,(:)B =7.15b + ENOB=74
1.E-13 : tﬁ%gw.% _

i . O L7 i o ENOB=85
1E-14 hd ) L (ADC design target)

20 25 30 35 40 45 ENOB=7.15
C/N [d B] (1Gbps version 2010)

2020.12.11 A. Matsuzawa
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16QAMZZEIR T B(Z(E-90dBc/Hz@1MHzLL T D #E/ A4 K

NIHE e
ZTNETHD60GHZFER FEIREFE -76dBc/Hz@Q1IMHZFEE
K. Scheir, et al., ISSCC, pp. 494-495,Feb. 20009.
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= —0 —or 8PSK

(D)

1 H-AM-AM of PA

< | A A QPSK
= 1 ' 1 O~ -0 — =
-10 -08 -96 -94 -92 -90 -88 -86 -84

Phase noise [dBc/Hz] @ 1MHz offset
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T TTH
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00 |- - - 1-{-FFFHiE - - 408 N 1 1
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1K 10K 100K ™M 10M
Frequency (Hz)

A. Musa, et al., A-SSCC Dig. Tech.
Papers, pp. 101-102, Nov. 2010.
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Cg;lrr;ine?” ch.1l ch.2 ch.3 ch.4 ch.1-ch.4
freq 58.32GHz 60.48GHz 62.64GHz 64.80GHz Channel bond
Modula- 64QAM 16QAM
tion
Data rate* 10.56Gh/s 10.56Gh/s 10.56Gh/s 10.56Gh/s 28.16Gb/s
TR | gIn | oemaNt | snnl | s awew
COnSte”a- poérvacaad SO vPPULYE Py Pacany a0 Pvoond ."
®*fsestdy (X RN W RAaecpoa eSevesp Q.‘-dQ
. ek XN I XY K} Pevavasgd tyespyedn 23¢8eo0esa iy o . o
tion Yoegdanose f§04dpe¢ Soecyed Veaveseos ,-‘ ".‘
Yoedodtppsd Sigaadya  YEY X R X1 ) SGveanssver R J
Aqweagers I3 XX R 200 &2 e hewowegde ,".:‘.. ’.’
° \ ° 1\ ° ° i O [Ty
spec- |2 ) o | o N [ T | \K
N e e e e s i e el ] |
X EVM** -27.1dB -27.5dB -28.0dB -28.8dB -20.0dB
TX-to-RX -24.6dB -23.9dB -24.4dB -26.3dB 17.2dB

EVM***
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Bi% L1-60GHz 5> —/NEH40nm CMOS SoCIlZlX

ADC, DAC, VGA, & PLLEZ&EFELT-

K. Okada and A. Matsuzawa, et al.,

RX: 300mW, TX: 110mW ISSCC 2012.
40nm CMOS technology ADC  5b, 2.3GSps, 12mW/ch

0.22 mm

2020.12.11 3 mm A. Matsuzawa
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LEER B DI AIYTF N EN D BREETRTET S
Probability - —_ 2
P SATYFIZLHENOBL 1L
SARYF S

Flash ADC J’%k AENOB = 2logg[u 12{ o‘f;(a)J ]
V.

In

Vgr © © o Effective Number of Bit
Comps. ; ;
O Simulation |
frary — Estimation |
2
-0.6
'—:l> g D 3 e}
Z -0.8
! | 8 P ]
P v | 1D i 1.0
] H 0
= ' A2 N
' 1.4 <
1.6

0 0.125 0.25 0.375 0.5 0.625 0.75
Voit (0) [LSB]

VRB

2020.12.11 A. Matsuzawa
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AV (mV) N LW
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0 S~
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vT 1 \‘\\
‘\\~ \\\ et
Sy, (LW) N -
VT SN .
— 2! S 0-4um Neh
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0.1 7 10 100 1.10°
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Equivalent circuit for the fist stage

= o] LaFO [ =
T —
L |= ° r—l— ©

SN| |SP l_ i VDDCL IDoc(VS v,f =V

Delay time t, =

ClLK CLK 21 :di:aI—D
L T o dt;, _dty dly _ VoCyGn __, @ g_m:ffa ’
] dav, di, av, 21, I, ‘v, b Vg
VDD '
Aty AV A, ( j
h Ly Veff Ly
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I,

Current Capaci-tance
calibration calibration
Vgt
Mux Comparator
— Node Comparator Node
TG e oo .
Vel o 11 12 !2“ !2*('1:
Vis ] Al=gmc(Voac-Vewm) : Ll—rl Ll—rl. oo E
T T 7T v
K to 2X Decoder O b U
‘i\K D[0*+-K]
D[0---K] 23 INSHET L —

Y. Asada, K. Yoshihara,T. Urano, M. Miyahara and A. Matsuzawa,

“A 6bit, 7mW, 250fJ, 700MS/s Sub-ranging ADC” A-SSCC, pp. 141-144, Nov. 2009.
2020.12.11 A. Matsuzawa
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—— Calibration ON

Measured result ---- Calibration OFF
40 ‘
)
Vioi o oid
20 ﬂ‘.VOffset(G) = 1.69 mV
S R
é .
5 O ........
>
5710 ] sRRRRRREREEEE EEEECECEEEE (LR (RN EECEEREEEEEEE
i i i
40016 32 48
Comparator Number Probability [%]

M. Miyahara, Y. Asada, D. Paik, and A. Matsuzawa, "A Low-Noise Self-Calibrating Dynamic
Comparator for High-Speed ADCs," A-SSCC, Nov. 2008.
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