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Abstract

In high speed flash type or pipelining type A/D Converter, the faster sampling frequency is, the more the effect of DC
reference fluctuation is increased by clock feed-through and kick-back. When we measure A/D Converter, further, external
noise increases reference voltage fluctuation. Thus reference fluctuation reduction circuit must be needed in high speed
A/D converter. Conventional circuit simply uses capacitor but layout area is large and it’s not efficient. In this paper, a
reference fluctuation reduction circuit using transmission gate is proposed. In order to verify the proposed technique, we
designed and manufactured 6bit 2GSPS CMOS A/D converter. The A/D converter is based on 0.18um 1-poly 5-metal
N-well CMOS technology, and it consumes 145mW at 1.8V power supply. It occupies chip area of 977um x 1M40um.
Experimental result shows that SNDR is 36.25 dB and INL/DNL is +0.5LSB when sampling frequency is 2GHz.

Keywords : A DC Reference Fluctuation Reduction Circuit, A/D Converter, Clock feed-through, Kick-back

I.M B o 14 A/D ¥Er]e] YEAHYI FREE Flash type

3} Pipelining type©] o™ &4 B3 ¥ Flash type?

CMOS 374 7|&o] weatm a9 2717t A% % A/D WE712& 6bit 4GSPS A/D ¥87"s} 6-b
259WA 1%, 34% A/D WEs|e BA7% ssiA 16GSPS A/D WE71% Pipelining typeoz 23 ®
A/D 872 10bit 150MSPS A/D W37)%e} 12nit

50MSPS A/D ##7M=0] 9ok, 28y Clock speed

T ABNY TR e e e

(System IC Design Lab. School of Semiconductor 7} &AM ud A/D A3 Aso] =A AE
Science, Dongguk University ) I 9= vl 1 898 A F /AZ B 4 9t A

Hedah 200593422, TALEY: 200645930

(427)



54 1% CMOS A/D HEZIE

WAlE Timing errorol™. Timing error®} 47b] F8.9)
©2% Sampling clock®] jitter, Sampling clock9]
rising time¥ falling time?] A%, Layout 42l clock
signal® mput sighal7t] timing EA2 2 & & ¢l
. 28y ojeid EAES Fo AL Layourd 53
HA7bese A7) e 3E AAHT A F WA
2% 93t 4359 Distortionolth. Distortiong ©k7)3
= 89 Z /M &2 938L uA= e DC‘7]_.7‘,_= Aot
9 EEE’OIE} Clock speed7t &etztel w2}t Clock
feed though$} Kick- back @4 ol W 2z
Fluctuation®] #AA 3L o|Ao] 7|58 At & JgS v
JoEM AMD W3 Fagd AEAFY INL
(Integral Non-Lineanty)¥} DNL(Differential Non-
Linearity) & Adste oo Aok dapy 7%
A EEEE FHA71E Aol 28 CMOS A/D W3
TNNA FeE FFATIE FRI 8902 ST
71E 4%} EEHS #aA7] A8 7189 AD ¥

347]"“*1 g AN E AT AHAEES A

s¥ozy ue) 71E AY E5Y AYE 3Y
de ‘.‘l"d ’%‘8 /“"-‘-—% W7isis 2 ANAEE AR
A4S Layout 27)7k AsYAE] zhell wj@stel 77 o
2 "Ae A o g4 7K gt 71
H“ﬂ«l 4dE By B sRelME
Transmission Gate® AM&3ton] 7|&d AL E
AERS RT A5 D BHY QoM $5ES F9
Eiii=8

\._

A

e
2

=
ob

2 Nlo

St Bt 2k IRANE
gt} Fduth IAANAE
FELLELECER

iy
M
ot lo

N

A
2N
2
_2

= Jw

Of¢
-

2 o

o

i

2

"é

d O
A rle =2
)
.
>

ol
ol
L
2
go F
rot
P o g
is g

- H
AC)
3
e .=
ol
=2
2

A

g
e:3
rx‘l

i, vHA] ~T_°-§ VAINE A
2o o3 Hge

Agkske 7 = 44 3
2o %% T4 Atk

o-1. 7128

gugoz 71—5?—@%}4 34e 19 L 2ol ¢
A% e AL o]4-3te] Reference Top %
Reference Bottomel DC AHe 7betm A atol el
nodecl A I B} HTd 7|EALE A4S 2
o o] @ u]27)¢) Clockel &3} Switch} off7} &2

Rei<63>

1% Latch
T 0uic63>

et 7|ETHYU ESH Y 3Z gt 2
Ref.Top

f V]‘{' Cik

Latch

: Ref<1> '_% out<t>
Tk

tatch

% Ref<2> »% oo
’ Ik

% Latch

Ref<3> _r out<3>
é ik

> Laich

} Refe out<d>

§ i .

. -4
% Clk

(428)

Ref_Bot

a8 1
Fig. 1.

(a) X‘l podo" o|°|- 7|:v<x1=]- 1A~I
(&) Reference vOltage generatlon usmg
' re3|stor Iadder

T

Y - N AN

;
|
I

B

T
-
,,,,,,,,, SRR )

P

—_—— :
S

==
2. 20
‘Time Qi) (TIME)

{b) 2GHz2l Clock2

a8 1 olrbstm, Metdgh gote
' el 7jEHY 25
Fia. 1. (b) Reference fluctuation only using resistor

ladder at 2GHz clock.

Channel Charge Injectione] 2}3} Kick-back #/3o] &
Nste) Wms] el ESYol wAET Kick-back
o g3 e Ml gy € AA 7IE3Y 7
A GBS v XY o Ao} 71& xqob} E5Y A2 ul/\g
AIFIA ok 28 Lb)= Kick-back @l SECE
35t AL BAFE E«V‘%‘ A2

.

=
=

2GHz9) Clockg 7t8E 9, 2 10mVe) E5-e] 9k
o w3 HAGAZ do 23 #3e nE %,
Padg EtZ £012% 9% NoiseZZ 9% 22

% ooy oo
2 o

71248 of 2 e WA &
Ar WRHA BART oh gRAAFY B
AAE 29 @ 1EAL BHR2E AddT

3= z:;:{_

~—



2006 68 HXSE3

2—2. 7|EQ| | EEE Z4 HiY
71E9 AD WE7AE 18 2.9 2o AR

el 712G E5Y A4S 2y g )
w2t Azl RC LPF(Low Pass Filter) 2
ARESte 7IEAS EEE @4 FNAFE

o] AF AINANEHY Fo] EE A5 F
o] vt 1
2GHz9) Clocke 91718< o) 1pFe) 7
HPAHE AMEFOEN 7|EHY EEHol A EHEe
& EAE oAy ZAgoltt I¥ 2.)dlA HA
ANANEE A3 ¢4 ASE & 10mV EEd

05“.4 "-01’ Fl—}l A
u:E M lo mlm
m\m

=

o|th.
oFA& ®Hd Layout AL AXn=
EIPAGWE RS

A
o
e
L
=

Ref_Top

% Aefdi>

Ref<2>

Vin ok
r Latch
out<1>

I

1

Latch
out<2>

Latch

Ref<3> out<3>

I

Latch

Ref<4> out<d>

Clk

Latch

Ref<63> out<63>

OH— OH SH OH ©H

:
:
i

Ref.Bot

a8 2 (@) AWAMEHE 0|8

HH:H
=]

Fig. 2. (a) Reference fluctuation reduction using

Capacitor(1pF).

ﬂﬁ%‘* %l & “1]
(9 SmV)

Voftages (in}

%4 9k 10z 0. 1080

88n 190
T (W) (TIME)

agl 20 () ZGHz°I Clockg 2l7}5tD HMAIEIE AlR
£ el AMESER| gitg me) vlm 29
’é?:.*
Fig. 2. {(b) Comparison between using capacitor and

only using resistor ladder at 2GHz clock.

=X M 43 HSDHEHAENGEZ 55
WE He ANNEE ST ALE o 042mV7H
£59, £EY0l O B 2A¥E & & Aok

(429)

. #eksts 7|28y &8

3-1. Metste 32

a9 32 & AFNA Ajbeke 71EA
# 3 Zo]t}. Transmission Gate(TG) SwitchE ©] &3l
om PMOS gatedll= GndE 9241712 NMOS gate
o Vddg A9ZAA Switch7l 34 Onol HE2 3}
Hok o W MOSQ Gate, Drain, Source Apo]oA] &
Aate 714 ARAE ZEH} On A g o] &3t
o 7]1EAY EEY YL V€Y Wy vlE §%
ZgHoE 73}

It E59 2

Ref_Top
Vino ek
l Q [ [ | Latch
Ref<1> J—- Laten
é D T
[ | tatch
Ref<2> DL j J—- Lateh
% > Tk
k} | Latch
Ref<a> >—o Lateh
é > 7
Latch
t o l% }—d out<d>
l>i<] i
| ;
' | Cik
e
e @I?E} - >_Qot?i%%>
j wm -----
ivi vz
Ref_Bot E E
d circuit: :
i Lo i
a8 3 Heotsls J|ENe T 3=

Fig. 3. Proposed Reference voltage reduction circuit

329 EJIH Y
’é Al Switcholl thg Model& Y
witch® 54L& Gate Aol <]
$- on A&o] Qo] Hojorsith v
off7b HAE A= T3] on A g ZEofok 3}
U ARAAEQ] Modeld A e 182 23t} melr o)g
& Switch®] 7HF 8% 54 F s on AF T
Switch 22} Terminal Aol 2] Parasitic Capacitorg £
=i o]g3th 19 4 B E=EdA Algss

o]

L

T



b} Analysis while Switch is On.
¢) Final Model of Transmission Gate.

56 14 CMOS A/D HEDIE QI8 7|28 Y 258
A lose
S
PO 8ource ,{% Draig
Sogrce /{")K__/ Vas | Dragn /:\ .930 ¢
AN i
[ -0 1
. : '\930 \s | G0
" € Jemt QP o Bt
Cok % _Gaq mne % ol
fl'\ ? N ?
< v
a9 4.(a) g 4.(b)
Vs R V
T T
C1 C:
a4 4.(c)
a3 4. (a) vio]AtA el Switchel Model
{o) Switch7} on =& miel 24
(c) Transmission Gate2! #/& Model
Fig. 4. (a) Model for a Non-ideal switch.
(
(

Transmission Gate®] FHE 34 on A7 714 A
A7 EAg 29 40)E HiEeR sl HEA
¢l Model2 28 4.(c)et 2ol F/He AsAE S} &
Mo Aoz HF A & F ok (HF Model
©]3} CRC-Modelo]2} atzirh)?

3-3. M¢tstE 3|29
ARtetE 32 gig &
gt FAQ gl 9
AN ZAXNAFE Al
F A gk 4ol
3-3-1. 2& Noiseo|| CH M1 to v2)
a3 594 vl Z|EAYe] A7FEE node, v2E
Comparator®] & noded}tz Aozttt 18 5(a)s &4
A AHE CRC-ModelS ©]&3t vl noded|A v2
nodeE HiEhES w9l & AlS £4 ot} oAlA R12

= =
st &

A modeling® RelL AZEe] ols) FAHE
A2 A}e He ol gaw HFHo

e

vie|th Bl 9
Z 29 5M1)9 Modelo] & & = Atk o] ¢ 9
B Noiseol 98} 7|EAge] EEA Ha #otst 3

{430)

Vref __noise

21¥ 5.(b)

(@ ZI=Tetol A L5 nodeE HIZHE Mol
Modeling 2+

b) 38 5@el =3 Model

{a) Modeling Process from reference voltage to
Comparator input node.

(b} Final model of fig 5(a).

Fig 5.

29| Model(CRC-Model)& A &34 =H Vref_noise

2
T

It} The-e old o)

1 1+sRC,
Ry+— ==
sC, )] sRCC,+s(C, +C,)
, Z__, 14sRC,
IR +Z, TS RRCC, +s(RC,+RC, +RC,)+1

1

V=

v, 1
S’RRLCC, +s(RC,+RC, +RC,)+1

v ref _noise

2 22k RC LPF9| dg3H7t

tlo 4o

=

3—3-2. L§& Noise0f CiEt 2A(v2 to v1)
Clock Speed’} Eobzoll whebs B]2719] clockel <

& Kick-back noise® H% 71&Hd] & 4FE WA



20064 62 MXEeE =X M 43 A SDH A 6 2 57

Al "rt v2(Comparator input node) A vl(reference
voltage node)= viebghs ool tigh BA o)},

a3 6(a)s ¥4 4HE CRC-Model vlar] 4
MOS9 gt & 235 Aol Clock feed-throughe]
g&Fol v7]¢) OutputsS EFX 4 MOSO| F&e
o XH ZA3H o2 v2 noded] Noise A¥o] B2 E9]
k. o2 olof] g AA FHoln)

1 w
L= gﬂnOOXT(VQ ~ Vi P+ AV,) (1

BID w / w

A<1> HFRAAY Vi 7} Kick-backe] dFo =z
W) mheb
Iy=Gm-vy0) GmAg giata v, &

A% Lo qn was) gn. Om & v

o) H)esta
1
i2 o WS & & ok

Gm o v, (Vgs =V + vgs)

I = :uncox _(vgs - vth) : vgs

L

(v, =vy) v,

—uc W
Itll’l OXL

=Lh+\/(A~v,h)2+4A-id
2

oL w
= V2 o< le (A ﬂn ox 7)

= v,

=, Kick-backell 23] A7G1)7F 589 v2 MUY
Al £S89 w71 9E Gatel S WA "
3% 6 v2(Hlmz]e] fdEhelld viCIE[SE vt
ehgts Al i & AZ sAoln g o] +
Aoz s & ¢ ok

4

ol
o

Z, =R, + 1 sR ,C, +1
sC , sC ,
1 1
V., _ sC _ sC |
14 1 sR ,C, +1 1
’ Z1+sC, sC , sC
- sC
T s*R,C.C,+ s(C,+C,)
C,

T SR,C,C,+C,+C,
1

C
sR ,C, +1+ =%
2 2 C

1

Kickback
Kickback
noise
4
A(Gmev,)
5o

ag 6.(a)
V. v v,

¥ 6.(b)
3%l 6. (a) Kick-back kol st & ME BN
() v2oilM vIg HI2MSE oo &85 B4
Fig. 6. (a) Small signal analysis about kick-back.
(o) Small signal anaiysis from v2 to vi.

A FAdA & £ %ol HF AL¥FE 14 RC
LPFe] 7t g AB8H R Ajbste 7|EdY &
4 74 2= 2E Noised tHaiAE(v] nodedl A
v2 nodeE WEEHS o) 23 LPFY 9L sl
Kick-backell 23 W& Noise(v2 node®lA vl nodeE
vk g Wl disiAe 13 LPFY 93¢ stz 918
S ALGHor = & £ v} dEHoZ AT H
Aoz 9% Noise?t Kick-back Noiseol 93 E£%
& MR FotFE 48 g

ot e

3~4. SPICE ZA1} Y Layout HA H|uw

BofAdEdg Foto Adste sz HF Hs 2
Modeling®] ¥xej o digte] st 17 7
A FH3 CRC-Modelo]l Agtate gz AHe
YA 3HEA Y ARE a8 2GHz9 Clock
S e W =¥ Adgelg, HAxe
CRC-Modeldl 9& vh& A o2 oF 0.2mV H Lo
AAe AgE =g Gu mAdHS @ @Jﬂrixﬂ
ek 0.21mVoltt. 1% oAA &
d3HA A elx 3

-E rlo

u

LPF #&< 33 glg= A&
St 28 8L AAEE Eoks o A



58

kJ

s4n S6n 9.n 0 1960

100
T (i) (TIME)

2GHz2| Clockoll cH&t
CRC-Modelel Zo|Als
Simulation of Proposed circuit and CRC-Model
at 2GHz clock.

H etste

3 =2e}

Fig. 7.

Uompacimes
: =

AsAeE e as
(0'416my) :

-9

5?1]‘2}'@‘*\??2‘, RS S NP S {0

(0.21mW)
3% 8 2GHz Clockoll CHsto] HMAEHE S22 met
Hetsts 8l28 2dsS el 2ojAy Aot
Fig. 8. Simulation result of between W Capacitor and

W proposed circuit at 2GHz clock.

S

)

¥ 9.(a) % 9.(b)
a2l 9. (a) ® okt Transmission Gate2l Layout
b

) 1pF FHIAIE{L] Layout
a) Layout of Proposed Transmission Gate.
b} Layout of 1pF Capacitor.

& CMOS A/D HEJIE Q% J1E0Y EE- 2 3=

(432)

2ZE Uoks w9 JEHY EEY S Had
gAYy ZAdolty AA
0.416mV o]

Z‘Ell
4R
2 ZolEd. 1% 9% AUdse 329 Layout¥ 1pF
ANAE 2] Layout BA& vl a1 o|ch ztshe
329 Layout §&2 oA PAA ALLS 1pF A
AE Layout &2 oF 1/69] utol x| gko} A%

% ole wAel QolNE 2 BRe Zed
V. A% At

4—-1. Interpolated Flash Type =1% ADC
Flash A/D ¥87|& nLo 2 Ba3te Fdol gl
Ll g AsA WAy, AFARI}E 2

=2 BHAE

I ¥ W8S AAggE ddel ok WebA Flash
A/D W89 FRE AeEs 9Rg A 98

Interpolation A/D ®&71E& A3} Interpolation
A/DHEE7|E 2L 4% Flash A/D B3] 3|
zelQze 7t 27 WEel 4 4 ANANELE
7MY WH3 AYLRT J) AgstE 7|EAY 7
A3 2E 2957 98] Interpolation 71'HE AH&3
6bit 2GSPS A/D W#7]& A s e

Vin

Q

—|
R:l’;’t:::" Pwa@ l Latch
Referance
Voltage

Preamp Latch E
m> ] ]

=
Fig.

10. Flash ADCOllA{2| Interpolation.
10. Interpolation in a flash ADC.

4—-2. A/D HEI(9] 2ofdY U Layout

29 1@ 4AF 6bit A/D WE719 A ==
olt}, 48 #3549 PLLZ Down converterg& ‘27
stgen 2y 11(b)= Ramp YFol td Digital
output® Reconstruction waveol] 3t 22| Ad Aol

. 28 11(0= PLLE A9d A4 ADCe Core
Layoutg& uUetich 712z oz TE B2 Power



2006 68 TASeE =FX A 43 ¥ SD H

E: :I)KEP
2GHx
Gty D= FLL | Clock Scaler
1 1
inp [t el auts
TH I
i Pt He{> outs
63 Digital [} 63 6
£ D e Error Down  [{m5> 0w
omparatar e Encoder
Correction Converter o
o Pl Logic > ou

Resistor o

Array > ouL2

’.—{> utl

. (a) 6bit AD BED| NMA FE2EX
. (a) Block Diagram of the 6bit A/D converter.

I

oo Jada FRTRRUIH

| s S e
b

I

+ ol i i ;
T i i . . t
o I [ [ ! ;
- 1 . ' N
! L !

_—
i Sy

ag 1. (b) 6b|t A/DHJ%UI Full code —f°|
Fig. . (b) Full code of the 6bit A/D converter.

a1,
Fig. 11.

(c) MAE 6bit AD HET| oot

(c) 6bit A/D converter layout.

Linedl 9% 4% NoiseE £ol7] 3 Hx9 Ad&
252 P31 T3 Latch-up AL £0|7] 93 715
3 B2 Well 2 Substrate PlugE Atk AA
Layout® A/D ¥W3718l  Core Sizes Power
Guard-ring$ X &3} 977um x 1040 um |t}

[

4_3. ﬂyg 7:11}

O 12& AF 459 A/D W0l Gage fite]
Compu-Scope 32002 A-&38le] ZSA315Th

Atste 7IEAY AR T2 ARE dolr
7] 918l 9]5 Noisedl <]3l] Reference voltage”’} &
ot £ Ao didt A& ARt

(433)

A 6 & 59

TSR EE T

a8
Fig.

12. M=t 2tz = ADC
12. Packaging completed ADC.

W aiting for trigger

G,

¥

Tmayan

W . ét,’kw
;“mf:m“—‘l : : o
“Fiters =Offset= =Record Lengih= =Trigger=

Smoothing © OFF CH1 ho00v in o K Mode @ RUTO
BW  FULL -1 35 .00V Zoom ;2K Type : EDQE CHT &
Oeday @ G.0ns
Hola OFf @ MINIMUM
a2 13, 215 Noiseoll 2j8t Reference fluctuation
Fig. 13. Reference fluctuation by External noise.

ARC out

Reconstruction Wave

% 14.(a)

COSISB

a9 14.(b)

1% 14. (a) Digital out2t Reconstruction wave
(b) INL & DNL && &3}
Fig. 14. (a) Digital out and Reconstruction wave.
{o) Measurement result of INL and DNL.

a3 138 9%
OmV &= e B

Noised] ¢]#l reference voltage”} °F
BoFE= 2R Aot} 1 LSB7}



60 1% CMOS A/D HEJ|E fitt 7I1E8Y 238 44 3= e 2

78mVel A& ZAt & W 5 LSBoldto] <)% Noiseol|
_% E} = gtk o} 18]— P

it
gl_t
2
>
b
N
SN
m‘é
IS
B2
o
fru
1o
=
%
18
m?L
2
l
:°.‘=
jz

48 F3 2MHzol #EF Fo 2GHzE 7HEE
u] 9] Digital out ¥3 3} Reconstruction waveE R
3 9tk o] W ENOBE 573bite] ubghom INLw
DNLS 1% 14.(b)¢} Zo] 05 LSB oJUld-& &<lst
Aok X 12 B dFoA AAE A/D W7 ALY
9 2oAY g AFT Exo|th

V.8 8

£ AFdXE A/D HEr)9] Akkol a3ty
ot BAste A EAE HasE] AF e 7
A312g At At szl iz & NS
S o] 83l 9F Noise @ WF NoiseZ7} ZF
2g A8kt =g £4E F3) Transmission Gate
A 718 ARNEHE o] E3t 71EY A
"]‘3% AHRYE i Asol s FHsA
ZIEAY TEYY 7= Aoz &Qo™ Layout
HA o oMz 7jEe] A vle] 162 & 2
g A" 6bit 2GSPS A/D #3718 H5E 3
o Fo| A 4% Noise7} 7o ol ¢-3tA 2
& F95A. et Ajtate ZEAS £EY
& CMOS A/D ®ig7|e f-&38HA A&

L ool &

7{:}-)\

L

et

E 1. HAE AD HED| Al ¥ =Y Za}
Table 1. Performance summary of the designed ADC.

23l% 6 HE
4y Fapg : Nyquist
HEEE 2GSPS
A A @4 18V
ofd 21 4 ¥ 05VPP (Diff.=1VPP)
DNL ¥ INL < #05LSB
SNDR 36.25dB (fin=2MHz, fs=2GHz)
HY2RB(ADC Core) 145mW(TT)
& 3 W3 977mx1040¢m
24 0.18um, 1-poly, 5-metal
N-well CMOS

]
kd
Bl
ra

[1] Christian Paulus, Hans-Martin Bluthgen, Manuel
Low, Elisabeth Sicheneder "A 4GS/s 6b Flash
ADC in 013um CMOS” VLSI Circuits, 2004.
Digest of Technical Papers. 2004 Symposium
pp.420-423

[2] Scholtens, Vertregt M. "A 6-b 1.6-Gsample/s
flash ADC in 0.18um CMOS using averaging
termination” Solid-State Circuits, IEEE Journal.
2002 pp.1599-1609

[3] Jong-Bum Park, Sang-Min Yoo, Se-Won Kim,
Young-Jae Cho, Seung-Hoon Lee "A 10-b
150MSample/s 1.8V 123mW CMOS A/D
Converter With 400MHz Input Bandwidth”
Solid-State Circuit, IEEE Journal of Volume 39,
No.8, August 2004, pp.1335-1337

[4] Hai Pan, Segami M, Choi M, Ling Cao,
AbidiAA. "A 33-V 12-b 50-MS/s A/D
converter in 0.6-um CMOS with over 80-dB
SFDR” Solid-State Circuits, IEEE Journal. 2000
pp.1769-1780

[6] Rudy van de Plassche "CMOS Integrated
Analogto-Digital and Digital-to-Analog
Converters” Kluwer Academic Publishers,
ppl07-112

[6] ojsF #HHEA, $97, HFE FA, "CMOS o}
G20/ EARE XA A" AA" | AlaepEE
2 1990,

[71 Behzad Razavi "Design of Analog CMOS
Integrated Circuits” McGraw Hill pp.405-423

[8] Compiet J, De Jong P, Wambacq P, Vandersteen
G, Domay S, Engels DM, Bolsens I
"High-level modeling of a high-speed flash A/D
converter for mixed-signal simulations of digital
telecommunication  front~ends”  Mixed-Signal
Design, SSMSD Southwest Symposium. 2000.

[9] Phillip E. Allen, Douglas R. Holberg "CMOS
Analog Circuit Design” 2nd Edition

[10] David A. Johns and Ken Martin, "Analog
Integrated Circuit Design”, John Wiley & Sons
Inc., 1997, pp. 463-486

(11] Vandenbussche ], Lauwers E, Uyttenhove K,
Gielen G, Steyaert M "Systematic design of a
200MSPS 8-bit interpolating A/D converter”
Design, Automation and Test in Europe
Conference and Exhibition, 2002 pp. 357-361

[121Hsu C W, Kuo T H "6-bit 500 MHz flash A/D
converter with new design techniques” Circuits,
Devices and Systems IEE Proceedings, Volume
150, 2003 pp.460-464

(434)



20064 68 HxIZets =X A 43 A SDH A 6 = 61

(13} Behzard Razabi "Principles of Data Conversion
System Design” IEEE PRESS |, 1995. pp.
127-132.

NI

SRV ICEED

2004 TF st wEA 2Eta} 2001 ol shal Wk A o8t
‘ A 24 Al =
2006 TSt W A 2} 3 2003'd SXohea whE A 7} ah v}
A =4 HAL 24
20063 ~ @A) JEIHE "HAs 20043 ~ A A E3o)E
2z 974 WA F o3 v B,
<FHARR : doly WEy] A, ohdra A <FHAYEF: CMOS ohdza 32 MA, A A
E’] /527"“> E_:] T‘é:_/\éEI_E :‘ﬂi /§7ﬂ>

198613 A gofstin Axgstat
198813 A gojsta A 7F ot

1993 A ghstm AxE et

19933 ~19954d T2 IS N 2y A7Y

19953 ~1997d A A ASIC AAY 474
199739 ~3d A TF3degn Fug

<FBAEF: CMOS otz 32 AA, A A
H EARE 32 AA>

(435)



