HY330 — Yneuaka Kuklopata -
Elwoaywyn ota Zvompata VLSI

Asdokwv: X. Zwtpiov, Bonbol: Ba avakowwbolv

http://inf-server.inf.uth.gr/courses/CE330
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Dual-Well Trench-Isolated CMOS Process
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dwTtoAlboypa@ikn Alxdikaoio

optical
mask
oxidation

photoresist
removal (ashing)

photoresist coating

stepper exposure

Typical operations in a single
photolithographic cycle (from [Fullman]).

photoresist [HE
developmen i

acid etch

process
step

spin, rinse, dry
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Ykiaypdenon tov SiO2
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ZkAnpupévo resist

SiOZ

Si-substrate
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(8) Méta Tnv ékBeon kai xapagn Tou resist,
XopdoeTal TO SiO2

(B) Metd amré O§udwon kai Evarééson

Hardened resist
apvnTikou photoresist

SlO2

Si-substrate
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H Awadikaocia CMOS IleptAnmtikd

Opiopo6g Evepywyv lMepioxwv
Xapagn kai Agiavon Toug

Ep@uTteuon rnyadiwv

Evamré0son kai Zkiaypd c>
MoAu-Si t-:TnTréGOU i

Ep@UTteuon mnywv/kataodpwv
KO ETTA@PWY OTO UTTOOTPWHA

‘ Anpioupyia eTTa@wy Kai SiIETAPWYV
Evamo60gon Kai okiaypdenon Al/Cu
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H Aadikacio CMOS Ileprypag@ikd

/%/ (a) Baoiké YAIKS: p+ ur6oTpWHaA

ME p €MI-TAIKO UAIKO

(B) Metd evamré0eon ToU oeidSiou TTUANG
Kadi Tou VITpIBiou (UTTOOTNPIKTIKO
€MmiTed0)

(v) Metd yapagng (TTAdopa) Twv
HOVWTIKWY XOPOKWHATWY UE TO A
apVNTIKOG TNG HAOKAG EVEPYNAG TTEPIOXNG
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H Awadikacioc CMOS Ileprypagikd
% W M o (8) MeTd yépIONG XAPOKWHATWY,

CMP Agiavong, kai agaipeong
TOU VITPISiou

(€) MeTd eppuTeuong n-well Kai
VTp 316pbwong

(oT) MeTd epUTEUONG p-wWell kai
VTn 816pBwong
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H Aadikacio CMOS Ileprypag@ikd

MoAu-Si

-~

(§) MeTd evatr6Beong Kai
xapagng moAu-Si

~3
g

(n) MeTd eppuTEUONG TTEPIOYWV
n+ kai p+. BApa gvioxoel kai To
TOoAU-Si

Si%

(8) Meta evamré8eong SiO
Mévwong kai xdpagng emapwv
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H Awadikacioc CMOS Ileprypagikd

(1) Metd evamébeong kai
Zkiaypdenong 1° perdAAou.

annnnn N

(k) MeTd evamréBeong SiO 2
HovwrTIKOU, Xdpagn
AleTra@wy, Kai evatrédeon Kai
oKlaypdenon 2° uetdAAou.
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[Tpoxwpnuévn MetaAiomoinon
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[Ipoxwpnuévn MetaAAomoinon
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Dual damascene IC process

+ Stud lithography and |
reactive ion etch

+ Wire lithography and
reactive ion etch

* Oxide deposition

* Stud and wire
metal deposition

* Metal chemical-
mechanical polish
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Yyedlaotikol
Kava
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3D 'Oy

Polysilicon Aluminum

Gate
Oxide ™.

Field g
Oxide A
Source / Drain

Regions

" Field
Oxide
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Zxedlaotikol Kavoveg

» Méoo petall oxedlaotn Kal pnxavikou dlepyaoiog
» Kavovec yia tnv opbn oxedlaon Twv omTikwy
HOOKWV
» Movada pétpnong: EAGxLoTo MAGTOC YPOUAG
KALLLOKWLEVOL KAVOVEC: TIAPAUETPOC A
AnoAuteg Slaotdoelg (KavVOVeG o€ Um)
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Entimeda Siepyaciag CMOS

Etritredo Xpwua Atreikévnon

Well (p,n) Yellow

Active Area (n+,p+) Green

Select (p+,n+) Green

Polysilicon Red [ |
Metall Blue [ ]
Metal2 Magenta ]
Contact To Poly Black [ ]
Contact To Diffusion Black I
Via Black I
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Entimeda Siepyaciag CMOS
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Emitredo

Well (p,n)

Active Area (n+,p+)
Select (p+,n+)
Polysilicon

Metall

Metal2

Contact To Poly
Contact To Diffusion
Via

Xpwua

Yellow
Green
Green
Red
Blue
Magenta
Black
Black
Black

Atreikévnon
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Enineda o€ Siepyaoia 0.25 pym CMOS
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Layer Description

Representation

well

v

polysilicon
paly

contacts & vias

cl

active arca
and FETs

ndif

select

nplus

- . .

v12v23v34.v45 nwe
pdif nfet
pplus prb

m3

plet
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Kavoveg petall emmédwv

Same Potential Different Potential
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Awataén TpaviioTop

Transistor
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Aleta@es kal ETagég

Metal to 1
Active Contac$| f—
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Well
Substrate
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Awataén Avtiotpo@ea CMOS

GND In Voo

Out

(a) Layout

L
A 7
p-substrate
(b) Cross-Section along A-A’
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ZxedlooTiko [Mpoypappa Alatogng

“Zmax: M foo /home/b/prof/jan/foo.max
File Edit View Mask Tool Misc Local Help

lmain mode. BUT-1 selects, BUT-2 moves selection, BUT
L i

other
7w
ols|
e
orb
[ drcdone in <[] LT s outf -1.150, 4.100 | box:
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EAeykmg Kavovwv (DRC)

27 HY330 - AwdAeén 2n - Kataokevaotky  10/6/2014
Atepyacia CMOS

Awdypappata Stick

* AdidoTaro

* M6vo TotroAoyia

» TeAIKA diaTagn oxedidleTal
Q1O TTPOYPANPA «CUMTTIEONG»

Aidypappa Stick AvtioTpo@éa
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[MTakéTa
OAOKANPWUEVWV
KukAwpatwv

W7
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Amautioelg [Makétov

» HAEKTPIKEG: XOUNAEG MOPAGLTIKES

» Mnxavikég: A§lormotia Kai otolpapotnta
» OeppukéG: KaAn Siaxuon Bgpupotntog

» OLKOVOMLKEG: XapunAo Kdotog
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Texvoloyla Al-evwoewv

Wire Bonding

Substrate

Die

Lead Frame
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Tape-Automated Bonding (TAB)

Sprocket
hole

Film + Pattern Solder Bump

Die
AR
Lead EERERHE R
frame Substrate
(b) Die attachment using solder bumps.
Polymer film

(a) Polymer Tape with imprinted
wiring pattern.
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Flip-Chip Bonding

Die

AN INAAANIN

Solder bumps

Interconnect
l«—
layers
Substrate
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Awacvvédeon chip oe PCB

(a) Through-Hole Mounting (b) Surface Mount
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TOTo [TakETwv
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[Mapapetpot [TakeTwy

Package Type Capacitance | Inductance

®F) (H)

68 Pin Plastic DIP 4 35

68 Pin Ceramic DIP 7 20

256 Pin Pin Grid Array 5 15
Wire Bond 1 1

Solder Bump 0.5 0.1

Typical Capacitances and Inductances of Various Package and Bonding Styles (from
[Sze83])
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TexvoAoyia Multi- Ch1p Modules
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Aepyacio CMOS

Polysilicon Al

Sio,

p-substrate
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KokAwpa vrto Kataokeun
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Vin Vout Voutz

To KUKAWUO TWV 2 avTIOTPOPEWY Ba KATAOKEUAOTEI

39 o€ JIERYADIR e TNV euaomiky  10/6/2014
Aigpyacia CMOS

Awatadn

HE HE
HE [ |
HE H R
E 1]
w |
| |
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Apxko YAko

YmwéoTpwpa (wafer): n-type pe
13 3
doping level =10 /cm

* QaiveTal SiaToun WG TPOG TNV

guBcia A-A’

araokevaoTik  10/6/2014
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Kataokeun N-well

(1) O%udoon YAikou
(2) Evamré0eon silicon nitride
(3) Evamé0eon photoresist
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Kataokevn N-well

(4) 'EkBeon resist pe

™V pdoka n-well

)
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Kataokeun N-well

(5) AvamrTugn resist
(6) Xapagn nitride and
~~~~~~~~~~~~~~ S e (7) Avarrruén thick oxide
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Kataokevn N-well

(8) EpgUTevon n-dopants

(pwopopog)
(ewg 1.5 um Badog)
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Kataokeun P-well

EmavdAnyn mponyoupevwv

BnudTwv
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Avamtuén Awogeidiov MHANG

Sio,
0.055 um mdyxog
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-
hae

Avamtuén MovoTtikov Alogeldiov

0.9 pm Trdxog

XpnolyoTToIEi TNV HAOKA
Trou opidel TNV evepyod
mePIOXA

AkoMou@gitai atro
gvatroféoeig BeATiwong Tou
oplaKOU Suvapikou
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[ToAvTupitio

49 HY330 - AiGAegn 2n - 'KataokeuaoTiky  10/6/2014
Aigpyacia CMOS

Eugputevoeig IInyneg-Katafobpag

n+ source-drain implant
(using n+ select mask)
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Epgputevoeig [Inyng-KataoOpag

p+ source-drain implant
(using p+ select mask)
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Oplopds Omwv ylo Etagég

(1) Evatr66gon povwrikou
SInAekTpIKOU (SiO,) —
0.75 pm

(2) Opiop6g oTTWV pE Bdon
TNV avdAoyn paoka
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A)ovpivio [Ipwtov Emimedov

Evamréfeon péow e§dTtunong
(0.8 um thick)

AkoAouBoUv Kkal dAAa eTTiTreda
METAAAOU Kai yuaAioU
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MeTtaAAlkeg ZuVSETELS
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