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[3fe- g wp]:
[ICF MG RK] FHERP
Lecturer: Yu-Cherng Hung (£ % 33) X F gk E544 Sept. 2022

X APARLED KT EH L LRREKETBEF TP ICHARNER A FMBRE L £- 25— 9)
BHRTEFARE AL A AMEL SR WA BEEAAMER AR T NS R

Course Objectlve'
BMTR2EPU LB GARASGALE “GAKETTD F1EHM/R* ICH
%, o
Textbook/References:
1. ARG % 7 = CIC/ ?z? R MSD Trammg material
2. ZEP, B, q_/l' VLSI % ¥54/8 7+, r§ = BlE 5 LD F,2005 (prefer textbook)
3. CMOSIC iF A3kt J)%rI“' ~ ;‘z bh’ a DanClem ¥,%F Fo5E- B (T 3R,
2005, 6 %= i~
(Dan Clein, “CMOS IC Layout : Concepts, Methodologies, and Tools” (/& %)
4. Alan Hastings, “ Art of Analog Layout (2nd Edition)” (7 — %A # s EBFFE Y & *)

Course Contents:
[FREs]
1. Full-Custom IC Design Concept
2. CMOS Technology Review / CMOS Layout Concept
=S
3. Simulation Tools: SPICE (FZ# )
4.  Unix Command (AP
[Frmat]
5. Layout Tools (Cadence: Virtuso & Laker)
- Build a Schematic Diagram
- Build a Layout Diagram
[IC & mskz1 £ ]
6. IC Verification
- Electrical Rule Check (ERC)/Design Rule Check (DRC)
- Layout vs Schematic (LVS)
- Layout Parasitic Extract (LPE/PXE)
(QRER ==Y
- Post-layout Simulation
RS UL
- Stream out /Tape out
- 10 PAD Arrangement
-TSRI * & p
(QIRESED
7.  Layout Tricks (F PR L3F)
Final Score:
1. Mid-Term Exam./Project 20% 2. Final Project /Presentation 50%
3. Homeworks and Class Activity 30%
Office: 1 4242 E526 ¥ Tel: ~7374 (O) E-mail: ychung@ncut.edu.tw

XORN PP [EEER] kb £t cLER | | XxX OO0 000



[ipfz- #mmm ]
(ICHhatr A EFir] FAAR
Lecturer: Yu-Cherng Hung (i£ *: 135) K Z 8 ES544 Feb. 2023
¥ AFALFE KT FNIMEAH A ERRRKEFBFIFE ICH AN LR LML KT T £- 52— )
+EH [ICTHFLKF] “EH [ICHFRAFEEER ]
FTRERTEFRSGE AT I A WML 53 §H2 BEEMEF N 27 587 N8 RA LB

%

Course Objective:
MATREN T s TR RE > Em r A F R Sl E o RAGRE G RIS

Textbook/References
FAIEEN E MSD BR A2+ AT BRRRT R R AR A A TR
(Fundamental Analog Integrated Circuits Demgn) P - RR
CMOSIC i# &3 CRIL s EEa E,DanCleln ¥,78 FoFE- B3 (7 2 BF), 200564 %

(Dan Clein, “CMOS IC Layout : Concepts, Methodologies, and Tools” (i 4%)
Alan Hastings, ““ Art of Analog Layout (2nd Edition)” (7 - A #f &R E V&)

Course Contents:
[FAaEswi]

1. Review Full-Custom IC Design Concept
2. Review CMOS Technology
3. Review CMOS Layout Concept
[ B H77]
4 THMEAYE (CRCERLZE e PEAE)
5. RIEG R
6. TEFmR
7. RREPTLAMSR
8. Floor Plan % #
9. #&f¥3(contact)¥ &

[$6mi e 3 ¥ 0% )

10, ¥R %+ £ 25 k. FE

ADC) & & ~ 1/O Driver i#

(RS Emp )

11. #pP TSRI(L&]fﬁFmr/‘? %’fﬁ&'ﬂiﬂ 'u) ﬁﬁg Ph’?ﬁij’f:‘
[ % &2 iv¥]

12 R FEXL (§FFFF 13 LR EFRnhLi0)
{lvhfjp‘f*ﬁv*'&w ]

13. P 7 A rrmd

A0 4% e g5 (PLL) @k ~ PP 5t fic i 98 4% % (Flash
h
w0

Final Score:
1. 3% (T ~ 368 5% 50% 2. R B4R 50%

Office: 1 424 E526 ¥ Tel: ~7374 (O) E-mail: ychung@ncut.edu.tw
KKK P PArs [IC T A FAR) FMRE B & F R XXX

) eus il SN I S FRF - PER - F-BRTS - FRERIF - ALY S



(W/L)x= (W/L)p=

(In N-Well)Minimum NIMP

extension of Diffusion
Minimum Polyl extension of

Diffusio

Minimum Polyl
Widtk um

Contact size um

(In MN-Well)Minimum PIMP
extension of Diffusion

u

{In N-Well)Minimum N-Well
extension of Diffusio um

Minimum Contact to

Contact spacing um

Minimum Metall

Width Im

(In P-Sub)Minimum N-Well

clearance of N+ um

Polyl overlap Minimum Metall extension

Contact is um of Contac um

(In P-5ub)Minimum MIMP
Minimum Diffusion extension extension of Diffusion um
of Contact is im

Minimum Contact to Polyl Minimum Polyl to

I um Diffusion is um

Minimum Diffusion to (In P-Sub)Minimum PIMP
Diffusion is m extension of Diffusior
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B R ITE A a@pse ® (8Bit Ripple Carrier Adder)
B

(1C 7 42 6 5 %3]
16:30 ;
3

o l()iead ngje #1‘215 %0 p (l )&6:3 ;i hﬁ]+D@1§C -§=d+LVS E% #p?ﬁ" Pé-f" Wor(d?i’r\ é’l' T J—TF& O% g2y
ocx p*L% Email T #fF 2 5 ychung@ncut.edu.tw, ¥ 2 11 F £ 3 E o FFT T & gw
—KE"“‘E,\,%:IA y R R é*ﬂi-%gﬁ'—"“i’ g2y H’f}g g
Schematic NMOS « “f (W/L)»=0.5u/0.18u , PMOS & "f (W/L)p=1u/0.18u
INV NOR NAND
vdd vdd
—
Vi Vo Vil © Vo
Vil —
Vi2 D—
Vi2 D————————|
=+ gnd gnd
Symbol
. \ Vil Vil :}_
Vi {>c 0 ) o—ve e —] vo
o nand inv Vil
Vil i
AND BT oo = T —w

. inv Vi1—l' v
OR Vizm So—bvw 2 ) >

inv

d
vilt D >¢ lan
Vil
XOR inv and Vo viz Vo
viz D—
and
e m— ) S
a — — C
half adder b Half Adder S
- XO0r
b D)) >—Ds
half_adder half_adder or
1bit_full adder 2 S :>_c> Co
Ci S D S
Final Term Project : 8-Bit RCA Layout & f w18 WA > 33 i DRC,LVS
a0 b0 al bl a2 b2 a3 b3 #2 ! Layout Bl+DRC $ & +tLVS # & -
0 99 99 P |reigem e onies
G G G G = 4. XOR fi# % (€ i DRC/LVS) 9 T¥ 50 &

% & 8-bit adder i B (DRC/LVS) > 1t ¥ 80 &
ZEHh B E&RFLDTEEILS !

% = half_adder f# & (DRC/LVS) 2 iT¥ 60 &
8bit_RACr | | | |_ JJ | |_ JJ | % = full_adder % £ (DRC/LVS) D (T ¥ 70 &
$ $ Co Co Co
S2 S3

iﬁ%ﬁﬁ3["‘?’\¥%’?! feipeB-Fn FHaim ] Good Luck !



[ICHF AL A L972)] HXOPAGA

S IF AL RIERE > k8¢ pEeriz OPA TELE 0 40T > 417 Virtuoso & 1 4p ¥

k@ e
<> Due Date: 2023/6/21(=) 18:00
< == %P % F AIFL” Email X K§iF £ 4 ychung@ncut.edu.tw])

@
2
O

NMOS :
(W/L)m3z = (W/L)ms= 10u/ lu

(W/L)m1 =0.5u/0.18u
(W/L)m4=0.5u/0.18u
(W/L)me =5u/ 1u

PMOS :
(W/L)mo = (W/L)m2 =4u/ 0.5u

(W/L)m7 =10u/1u

G L B ST 1) IERR A e
ZER200 Q 2 (288 QQ 7@ * RNNPO W=lu L=2u Rs=134.5Q )
2 (0.1pF ¥ & * MIMCAPS MM W=10uL=10u)

23 C:2pf
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