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- CROSS SECTION & DRC SIMULATION
Layers Preset -

LOAD SAVE CLEAR STL

active
@ [ p substrate 5 in
© Hnwell e
® M n diffusion 4
@ M p diffusion
© Mptap ’
@ Hlntap 2
passive
@ M polysilicon 1
® [ | polyres
@ W metall 0
© M mim capacitor ’ o o o
@ [ | metal2 Plot signals:
via in® ot +
@ [ | metall via
. Input voltage:
@ | | metal2 via M:}n: PS 9 ov
May; e—— 5\/
Pulse delay: @ Ops
Rise time: en— 505
Time scale; e— 05
M Show SPICE (advanced)
Resources

GD Get your digital designs manufactured in silicon for an affordable price at Tiny Tapeout

GD Learn open source ASIC design with the Zero to ASIC course

Siliwiz revision e98ec7f, built at 2023-04-12T18:32:37.314Z.
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# Home

Tiny Tapeouts

Digital Design Guide

How do semiconductor

Introduction to SiliWiz
Draw a Resistor
Parasitics

Voltage Divider

Draw a capacitor

Draw an N MOSFET

Making a logic inverter

Draw a P type MOSFET

Draw a CMOS inverter

https://tinytapeout.com/

— How do semiconductor work?
[ZEEER -T2 T

FAF BRI github
https://github.com/wokwi/siliwiz
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] = & Rk (Simulation)

Layers

active

@ [ p substrate
@ Ml nwell

@ M n diffusion
@ M p diffusion
©Mptap

© Mintap
passive

@ M polysilicon
@ [ | polyres

@ W metall

@ W mim capacitor
@ [l metal2

via

@ [ metall via
@ [ metal2 via
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Preset

-

LOAD

SAVE CLEAR

STL

7
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CROSS SECTION & DRC SIMULATION

in
— out

ES

w

N

-

Plot signals:

n@® ot 4+

Input voltage:

Min: @ ov

May; ee——— 5\/

Pulse delay: @ Ops
Rise time: en— 505
Time scale; e— 05

M Show SPICE (advanced)

Resources

GD Get your digital designs manufactured in silicon for an affordable price at Tiny Tapeout

GD Learn open source ASIC design with the Zero to ASIC course

Siliwiz revision e98ec7f, built at 2023-04-12T18:32:37.314Z.
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B E4& % (Cross section & DRC)

Layers Preset v CROSS SECTION & DRC SIMULATION |

LOAD SAVE CLEAR STL . .
active Cross Section View

@ [ p substrate
@ MW n well

@ [ n diffusion
@ M p diffusion
© Mlptap

@ Wntap
passive

@ M polysilicon
@ [ |polyres

@ [ metall

@ M mim capacitor
@ [ metal2

NSNS\

DRC Errors
DRC OK

%E%'DHG - % E]:I;KI

via
@ [ | metall via
@ [ metal2 via

Resources
GD Get your digital designs manufactured in silicon for an affordable price at Tiny Tapeout

GD Learn open source ASIC design with the Zero to ASIC course

Siliwiz revision e98ec7f, built at 2023-04-12T18:32:37.314Z.
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via
@ | | metall via
@ | | metal2 via
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Tty EIR

Preset
|’ .

(none)

blank.json

inverter.json
m2cap.json
mimcap.json
NMOoSs.json

nmosfet.json

pmos.json
pmosfet.json
resistor.json

skullfet.json

E—

HEET!) 7 DIEE

Undo/Redo Load/Save JSON file

v

Emo)7

/ / STLZ7AILH

LOAD SAVE CLEAR

vdd

N\

VS§S

Oim 4 ETm gum

out

{WmEIT)T

I .“.

-\

I/ e N VA

2<% JSON:

JavaScript Object Notation
WAAKEESATEDLNS
T—RRBEETA—T Yk

X STL:

Standard Triangulated Language
3R T —RATHRLLFEHLND
274 T+—< vk
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BT 7%ICLEARJTOYT

ARA2 (LI CROSS SECTION & DRCJIZ

WTHD

Layers Preset - CROSS SECTION & DRC
) o LOAD  SAVE CLEAR  STL . .
active Cross Section View
@ [ p substrate

— s LB T o © Hnwell
;mllk'ﬁul"-‘a“ @ W n diffusion
pdi

passive =~ JEDRCOK

DRC Errors (5 [

SUZL7ZE<ToK

POTHED: LA V—ZRATHRET) 7SR ZRE]

LAY —EE A THIK
BTE BN EH SRR

AN —DRTR-FERTEZEZATHD
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Work 2: FaUL =Xz D FmEE
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/ X ﬂ/’&/ﬁ#
Delete > / FARILEDITSH (metall, metal2 DH)
Set Label S iﬁjb(it/ilb—bﬂyf:{ﬁ:)

e —iE-ExOEEEE
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new width in pm |

“ Froll
AR DFEE) - O — - R—XMEE X TEGL..

N, m

fy

‘_—§

Edit Length
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Work 3: Save/Load

[ e ] S D=L AT SAVE
-—HB CLEARL T, SAVE LT-3 D%
LOADL CTH 5

N LOAD SAVE CLEAR STL

N
RN I
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LAY —DERR

Layers

active

® [ p substrate
@ P well

@ M n diffusion
® B p diffusion
© Mptap
®MPntap .
passive

@ M polysilicon
@ [ ] polyres

@ [ metall

@ M mim capacitor
@ [ I metal2

via

@ | | metall via
@ | |metal2 via

KEABHBLEICRFSI-HAEHET
FEHELNEWFAELSLLY...

S LOAD SAVE CLEAR . .
Cross Section View

I I I |
AR G
DRC Errors

HMNIEFEWLNTELNT
A A= TELAV—DEBNZTERELELS

1Ll
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® [ | p substrate
® P n well

@ P n diffusion

® P p diffusion

© Mptap

® Bntap

BE[Cp &En A DNWTWWBEDIFTFER
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FDER (IEFL, "—IL) B fF={SAHSD
nnm#%%
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0,
0,
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X/ (AT

TAEBIRD—AICIE, £L5—AHICED

BRMNEFED Q=CV

WD FHEFERIZLTHS

k

_— & (Metal)

— $EEEIK (BR1LAR Oxide)

—

— F 384K (Semiconductor)

Metal-Oxide-Semiconductor = MOS
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— S> FEAKRAIICEDERNEES
| = B AL EEEL > TR IEFLEELES,

BEEZE<TH
OO > FERAICEEEDERMNEFSD
6 pERMNEELELOTINVDL

FALZRBULWRCLT

pE  BFHINRD > nBFEEICED

BIE (BFR) [T >THERKRZFHIHT S
EBRMENT T XA (Field-Effect Transistor: FET)
MQOS + FET = MOSFET
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MOSFET

RERLT-EBMBREIMN DN DELIIZL LD

7 —h &
J—2R (Gate) kLAY T
(Source) T (Drain) T
L n | n |:> n n
P / /P
T REELT nBI 5L
ESH St (RAY A D EBE A EENE > E@

RERL CTEMEBEZ D12 5889 = Fr 2L (Channel)
EABE D nF! TDZE A BMOSFET = nMOSFET
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MOSFETD & &

OUEEE el i ¥k Bk
(p diffusion) TRy (n diffusion)

i

[ o] ~ [ n*] Y
n P
I I
n2 /)L (n well) pE AR (p substrate)

¢ 20V =0 p-sub ER&T

=& n-well & p-sub DERIARESLLNDT...
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substrate & well [Z%iFF%

nwell B2y i F & LTI p well B3y
(n tap) INYD T — (Backgate) (p tap)
or 7R« (Body)
/ SEET TEAT\
n+ l p I I n l n p+
n P

p+, n+ [EFMAMEENS W (EA-BFHAZV=EERXF\) 2R T

FITVINEERE pRICLTEIIC n B DOBEEHEELDT
p substrate & n well DIFFEUSTHHS
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MOSFETZ{EAL A\ —

FEBE (LA7 k)

7 T X

p substrate

p substrate
n well

© ©

o o
> bt 5 o o < 7 ©
ot o 2. Q o 2. Q o
o 2| 5§ | = 2| 8 |=* | |®

3 3 1 1
n+ le—difﬂ -diff n-diff n-diff|| | p+

n well

ZZ_FE ThH FEOL (Front-End-Of-Line)
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p substrate
n well
O d ©
o
> bt < o o < 7 ©
T == Q == == o T
@) L0
T LD
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N
w polysilicon [&
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Work 4: MOSFETZ1#<

diffusion M _EIZ polysilicon ZE14H&, BEIRIIC diffusion KNS
(BE2EES& 701X, self-aligned process)

M -

DRC Errors
DRC OK

p substrate, n well, p diffusion, n diffusion ZfgL\f=&ZA
— D EI(Z polysilicon *E4HE...

k
\ —_—
DRC Errors
2 DRC OK

polysilicon M T @ diffusion KNEEIRIIZHZA S
(LATORDAT OO EDLDEDITTIHELY) 55




B R

— _ V5 BEOL (Back-End-Of-Line)

BCfRIEZ EBfEE |

xEMETYT AR | e

&I]?/ \; t:E) T 03? e io,ios % cap2m | _ |
A Tl& metal5 = top metal D -
i fow DEL_ ]

EERLZ DO -
E 7 (via) .
FEOL &S HDESFIC b aom
aVATk (contact) &

IESNCEMNS s

BSE—PRETSEEL e

(Diagram not to scale!)

+ NILD2 K=4.05
1.3761

LINTK=73

10111

0.9361 +
¢ 03262

PSGK=39

0.0 n

SkyWater 130nm D[ [E1& & 36



BRHR(ZDULNT

a2k (Siliwiz TIE metall via) (&
RS aAZHE AR (diffusion, tap)
[2£ D7 hN %

EDTELWNFELATIRT

AN Ei<DzEI5I<]

AVAIMETIEMFTDIEEVWET
(DG ELFEBDENYTIY)

metall

polysilicon

diffusion

E7HNEDEBEEDEZDENTLSDMERZELLGELKDIC

“vial” ELVOO LAYV —IZ... 55291% metall & metal2
“vial2” EZVT metall — metal2 ZBHR T H2¢E
Slliwiz (£ “metal2 via” DY metall — metal2 B D EFFLZD T

BHEZAGEWNFIITEE

# “metall via” % “contact” [ZL T “metal2 via” Z “vial” [ZF (XL DI Z...
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Work 5: a2 D &5t 5T

TDEOIELATOREERL, WAWALGIERTIZaV 2Dk
(metall via) Z¥T > CHTEBEZHEIEL KD
3¢ DRC Errors [ IZL7ZE0Y

W s
\ N AN A NN NN

DRC Errors
DRC OK

polysilicon & diffusion DIEFRIZA2VREFTDOE
ZDRAVRIMMIEZIZDEA DM ?
1. polysilicon 2. diffusion 3. @A



S EIRFRAL A1V —: polyres

polyres : IEITEDF LR Uy (BiER))
RS YAV TEDMOSFETD S — R EL TIZ B ALY

I diff D _EIZBULTS diff AUSEZ AR

\ (o
)
DRC Errors

po Iyres Poly spacing to Diffusion < 0.09um

FES5HLLAS diff DIELIZEL

7—bk7R1) (polysilicon) BMEINFBEFTIF51=HIZ1T74S
BB (D) Y AK1E, silicide) XX VT T 5

Siliwiz TIERZ1EN DS DX polyres D .
DL ANV —IXEAZITHKLTHEGIEDHELY

N
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ZEIRFHL AN —: mim cap

g o —e A
/ﬁ?ﬁfl EATERAV TS C = £
SEEE d1 R E RN TEE = 23X -

INEETEEZ2RCICIE d Z2/hedd 5

metal2 mim capacitor  MIM:
iz k4 dj o Metal-Insulator-Metal

metall VERRE d f=UZf=Ly 1~2 fF/um?

mim capacitor Z{£4>9 metall & metal2 DEIDBTEXFEONE
MOM (Metal-Oxide-Metal) capacitor &FE .5
MIM cap [ETHFA2IL— LT YLD TMOME LLES

Siliwiz TI& MOM capacitor £,48 R A] §E
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Work 6: MIM cap Z$&<

mim capacitor L4 ¥ —%{&->T MIM cap Z &<
mim capacitor & metal2 via T metal2 £27%<

= |

DRC Errors
DRC OK
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SZ:. FTDMMDZENRF

i

iR IEIENMETELDTHEYEHLLY
welliEin: FEBRENE KR, ER/AXZFHLVOTLY
MOSHE$H: MOSFETD #R 2 BB ZED. Rl Z I AMEN D

5=

MOSE=: ¥ —hFE=IICHATHRLEMEEILALEYVOBEENKEL
EEEREFELHSD. /AXFHENOTN

MOS Varactor: MOSTHYE->-A Z &=

AFIRIR
RINATILAZ I3 BRI TaAILEESD. TDITTLEKXREL
ICATLZESICIES=E LN LAY
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FHAUIIL—ILEE

METIEBENEDHLATIFDIL—IL
NEFEI=SHWEE->TELZEL or REMNFRIEESN LY

THAVI—ILET R THEEZLTWANEHERT IO
DRC (Design Rule Check)

HEARMIZIIREEEDOMIERIZEE

ex.) ix/IMiE, =x/MEIfRE, &x/INETE, NFI—UFE etc...

(XS5 DOEFHILEDHEEIL—IL (DFM) BELHDEE L

Siliwiz [T HF A IIL—ILHIEE (TR

»¢ DFM: Design For Manufacturability, &R Z{LE%ET
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Work 7: DRC ErrorF¥L >
DRCITZ—Z1a[{E ({rIFE%E) I &M TEHH I THREX

\\;J“\\k\ I [ _-
M+ N

NNNNA AN WA

DRC Errors
\\\V Diffusion spacing to Poly contact < 0.12um

. \ i ] 3 ] e A s
" NN IS—ERORAEDD

Sk <V (BN ENB DT
BELAN—ZIERRIZTH)

20f8FELL EHYFET
Siliwiz @ DRC Errors [(TBEDERRELIENHADTHEE
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Siliwiz TTE4H3alb—i3ay

ZE{iF: Preset A5 inverter.json Z0—k, H A% Simulation [Z

Preset ~ | CROSSSECTION&DRC v /-\jj (|n) O)Ei :I:’E
: BRI SHE T

///” % R B0 E A T
(Transient analysis)

| s ANE1DF1F

ToLo e ARG

e ERIILZDFH
EVSRREIY YY1

Min: @ ov
May: ——) 5\/
Pulse delay: @ Ops
Rise time | e—) 50|
Time scale; ee———— 0|5

1 Show SPICE (advance d)

XOBE DEXET TILE AR (DCAEAT), BLIREICE (ACRRIT) G EEBMELET
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SR

LATIOCNDA T IMIARFIZDITT
2alb—YarTHEETEAKIICTS

\\\;J\‘\\\\ I
YW

s L ATOTONEDIVY

= Editwidth  F 9 Set La bEI N
T, EditLength R < \ a
D S RRAEREAS N
T NN © N
X INIZEHTETETHDIXL N <

metall, metal2 )&

AR IFETEEHITOK
f==Lin: A7, vdd : BIJR (5V), vss: T Tk (0V) (X FHIEE
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~ ey

vIalb—ialEm|E

CROSS SECTION & DRC §%$®*= 1’E/ :9‘/
p [ ] (VMBI VD RARAU 3% Lo TULKEHTLS)

4

FKIT
L RHRRAUAEB L IZHLLENRTEND

3
2

1

0

0 20p 40u 60p

(" Plot signals: o —_ .
‘o wo + | 70vhg HEEDRER

.
/" Input voltage: )

Min: @ ov

. c— : . =L =

I\Pﬂual);é delay: @ Y Ops ¢ A jj l& ﬂ:g (In) 0) EQE

Rise time; on——) 50| 5
\_ Time scale; ee———f 60us )

( I Show SPICE (advanced)} S P I CE*“J I\ IJ X I\ 0) ﬁ 7T<
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Work 8: A IR D& TE

]\jj;&ﬂ/gakiftljjj (OUt) 0) Input voltage:

/&ﬂ/ﬁ\wj’)é;&ﬁﬁﬁn,m Min: @ oV
May: ol 5\/
Pulse delay: @ Ous
= Rise time; n—) 505
EE"E 4 Time scale; c————————) (0 s
Max [-----cem e
(RBREX)

% Min > Max &R gE

Min Rise time
. Min D5 Max £ TIZTH D HEF[E]
W) :: (Min : ax _ B )
0 Pulse delay Time scalelﬁ 4l

(% 1 Bl By %) (#2 T B Zl)



Work 9: ;X2 D EMMEMT

1. out&H9 (XHKREV) X ALY
2. LAT7ILToutDINILEYIZERE ;’D\‘{lﬁbﬁa&;@t&
3. Y DERZEEM (+ REV) _ sz% AR/HA

BEZDEMTH(GNIV)1ETHEERMNFONSD

4. R MBI Tli(vss)*1000 1% B0
5. A—LTHHRKEK K

—in 0.15 —in
out out
—— i(vss)*1000 [P X LIORPYORERD) i(vss)*10003)*1000
0.1

] ‘ B 7By kLXK (Step 5)
BmZ/OUREM (Stepd)  FRK0.127 mA A TLVS
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SPICERYR ) RAFD R

SPICEfR YRR F: B ZaL—2SPICEDAATF7AIL

@ show SPICE (advance d)

SPICE Code (advanced)

'/: DOWNLOAD MAGIC \\ TECH FILE ¥ DOWNLOAD SPICE ) Edit SPICE

* SiliWiz Simulation (app rev eB88ec7f)
¥signals: in out vdd wss

‘dd dd 05 ; r supply: BY
Vs ves 00 ; d

% Input pulse the al

Vin in [] ulse (D 5 Ou 5[] 5[] )

* Ext d

MWDOD dd dd #=5.58u | 3 51y

+  ad= 25 6156 d QE] 7 23 1012p ps=19.44u
M1001 o w=4 . 14u I 3 51

+ ad= 19 7478 d 17 82 5=17.1396p ps=16.56u

name nodel node2 ... value ELVOTEE X TEFZEC IR

f5l) T'vdd vdd 0 5] (&

- Vdd EWLNVS A HIT (FEEED VB ERFERT)
-/—kvdd & /—F 0 DEIICEE
-EBIEIF S5V

EHECEZEE, MOSODYARXLGEFZEAIADIZES



RTFOFHEZHENSD



Work 10: polyres DKL iE

polyres Z i L [Z/E> Tl ¥+ in, vss ZD7%<

in VSS l

in O— —O out

nBDERZE i(vss)*1000 ] TTAYE SPICE~ YR A FTHEER

in=5V T in & vss [ZOHEA->TLVS
1.96 mA R &...
R=V/I XV RO in vss 2556.520020

XAEIZEWN=LATOITEDYET 54



L
HILERIX R=p—

e
e

A

£ [Q-m]x £ [m] / BETE [m?]
)
D EFARDEZEF R=p

WXT
p|L

EREBRATEES T FEZONEVOT R ={o

18|74

NZRATHEITIELEW DLEFEITTERAKREDS

RlE QA EBEOENESRRILEWNEDIC
HfréLT Oyl [Qsa.], [Q/0]1, [Q/sq.] EELZEMNZLY

¢ sg. = square
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Work 11: B =1E

MOM & MIM Z{E>TH 5B
metall & metal2 [CENFENINILEFDITS

l _

DRC Errors
DRC OK

A
B

ANE{EILSPICER YN RAMNSEAT DD D E EL D T
SPICERYRJRAMMNOR = (FLEED C) ZiFET
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Work 11D

TARTDEBRIEEIZBEIXIHFET AN TI{SATTLS
2 - MOM c31 . EERE

CO: MIM7EMD TKRKZLY
Cl:M1é& M2 DA —IN—VTER R

CO D C 404.351990fF

C1CD 0.01fF —its MOM [F{ENBHAMEMNINEST TS
C2 A B 0.04fF Siliwiz TIXEZE_E MIM—iR
C3 ACO.07fF =5 A MOMDRE [FIEFETIHAL

C4 BSUB 0.22fF L
C5 D SUB 0.05fF XERE=E

C6 CSUBO0.16fF [ AZILDEFEIZHAH 2
C7 ASUB 0.14fF | BIFAIZETR SN THAIMNLERIFEL o ENSNESEE..
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AL — a3 TREZX KOS

SEEILER BENE)ICESDEETLHIMN?
BaDKES=F=C
T L,V /
‘ 0 |kt - BE

EDOMT =R R
KEL(BEV) D EMNBESIE
EHNHILY (R BKREW) [FE, BN KEL (CHKEW) FEEL

EE(LRCOIE (BEES)  of
TRES ol

0s~RC TH63% LR o1

0.1

=1 — 1/6 0 I I p : io
% Siliwiz TIEROTLYRC DIEEE é@li%é:o&%ﬁbb‘ £g




Work 12: MOSkS 2 XA

12 nMOS 1<
Diffusion D F A (V—R)Z Vss, L3 HF (KLA>) % vdd
F—rRy)oN)ay (F—K) Fin, ERAVT (/N5 —R) & Vss

in

AN R .

\
»

VSS

DRC Errors
DRC OK

j vdd "72—_|~ (in) DEEMN LIS E
. ¢ | %J T (5V) REL[E (FvRJL) T
V

KL A (vdd) & Y—X (vss) B
ss (0 V) DI STEZRNENBILT
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Work 12 DO

g/ﬁ’& OykLTHDE

]]]ll |

FES. uumtln 5
=ZDATFYRILWNTES:
N vdd I ; .
— | FrRILMNTEZER
R B =LZLMEEE
/ threshold voltage, Vth
Qe asum o pmt Y i(vss)*1000 +

MOSFET @ Id-Vgs$F 1% (EBIXDCAEMTTHLEY)

FLAVER-T—F—AMREL &0



Work 13: BIl(D B A

F—kévdd 2, FLAVZF in [TLTHS

iy
4
(0]

EinlLHAIETEF
EAFN TR

(Saturation region,
s pentode region)

m

MOSFET @ Id-Vds#F1% (E@EIXDCEEFTTHLEY)
KA ER-FLAVY—ARBIEE
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MOSFETD 414

D LELMEERE Vy, #BADEFYRILATET
G_ B> y . FLAYE -2 OMISBIAAGTHNS
Ves™ < RLAEY—ZADEDEE Vps At

HAEZTBADEERMNEBFILT—FEIEIZLES
= MOSFET W ERIEELTIRAES

Vos < Vi : DybA D, SERERREN, YT AL 3)LEE
FLAVIZERIERANGL

Vas > Vi D Vps < Vs — Vi, - BRTZ B
MOSFETIZHEIREL TIRAES (FEALEFEDHIELY)

Vas = Vi D2 Vs > Vis — Vi, - BAFNSEIE
MOSFET IXTERIFEELTIRAES (C2&{FED)
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Work 14: EiRZEXT (2L

diffusion & ponsiIicon 0]
F—N—2v TS
= FYRILNTEEHE D ORI EZE

FrRILEK L, Frar)Lig W RO TEFIEE TIX
1 14
Ip = E.Ucoxf (Vos — Vin)?
BinlE W/L(ZAXRORE) [ZEBlIT S

FYRIVEBD DY AXEEAZTHTERDIERZTHERT S

(W &L O)Hy('))ti(hli = )
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Work 15: pMOSFETD &S

PMOSFET Z4a LN CRIFBRIZHFEZTEEL &

EELBROMEIIE

G G
9 ] 9° 9 [ 1°
Lol Lo | n
n p
PMOQOS nMQOS
ERDELMZTES, ERDELTIES,

H—rDEMEELTDHEREE T —MDELEZETHERE
V=AML IEANMEIEEINS V=AML EFHNEEIND
=EBRITZSSD D= = EBRIZ D>S DEE
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RIS —h

MOSFETZRAYFELTED
_J H HiE FEEIRIZDAEFIL 1 (HI)
G359 RIZDiEIF I 0 (LOW)

}—o OuUT
— MOSFET [EF¥RILZFHE XX A YFOFF
v F RV EENIERAYFON
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Work 16: A/ F1{ETIES

— vdd A 710 (LOW)
> Vs < Vi, 780D T nMOS [E OFF

out s out IZIEHT T vdd IZBIY EIFSN T 1 (HI)
G D }_ O

o—| A 711 (HI)
in gl > Vg > Vi, 780D T nMOS (& ON
VS5 5 out & nMOS Y vss [ZDEC DT 0 (LOW)

SHIEAETE (NOT, INV) 2725

INV : inverter
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Work 16: c AZEREC

0 20y 40

Plot signals:

in € out € +

LAl LOW A0V [TIEDTULVELAY

NOTH —MIZZE>TLVA

60p
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Work 16: B F(T: jJEEE S

: " i(vss)*1000 T
/ —— i(vss)*1000 '%'E}ﬁé?oﬂ‘yl*bfﬂé&

II:I:II jj 75§10)t%‘j: EE./)ILO (/ﬁ% EE.jJO)
. HAMODEZITERMRNSD

(BENZHET D)

0 20p 40u 60p
Plot signals:
out i(vss)*1000 —
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Work 17: CMOQOS INV

PMOS & nMOSZE{E ST INVT—RE4ESS
preset @ inverter.json ZO—k

\ —
N N AE
SN\ A\\ : HI %ﬁLc;w %;
LomyYs5v/ov

S B
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Work 17: D D&

5 in — vdd

out

i(vss)*1000 <
4
| — out
. N O—e 3—0

2
AlVSS
1

i N in HY 0 : pMOSAHY ON, nMOS H\ OFF
0 20&T/40u 60p pMOS ﬁﬁgl:éJ:HS—C out ‘j: 1
Plot signals: in A% 1 : pMOSHY OFF, nMOS H ON
nQ o @ w00 @ + pMOS M 5|E EIFT out [F 0
'ES'./)IL:E LZ\’d—E't_—) ‘575\75‘\ OFF T EE.I)IL%LI’—H?
154:9&”"-*"%)#” FE4# R (Complementary) MOS = CMOS

={REN 71




Work 18: NAND & NOR Z#1EAS

NAND NOR
A B | v A B | v
o o0 | 1 o o0 | 1
0 1 1 0 1 | o
1 0 | 1 1 0 | o
1 1 | o0 1 1 | o
NOT-AND NOT-OR
ARDHEHLID AN EHOD
EEZIT0 EEZITL
T LS E T LS O

Siliwiz (XA FAZ1DULAMMENTZLND T
£E3—FDAAIL vdd (1)IZDHH  vss (0) [CDE LN TEER
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FEH

s Siliwiz THRIE[E KR ETIAER
o BXEtAEELTIIIRIBHY
o TINARIBELRENEBRETES (137
s L4777k, DRC, 22l —3>
o CMOSEREES —FMDERETET
o CNLLEDORBIL Siliwiz D 2aL—2 a3V TlE
5 &o&mLLN...
s =JE OpenMPWEDT—T 7 MIPkERL T
<f==Ly

I
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A2 =T« A0

ISHIE (KAXRMEE)

https://ishikai.connpass.com/

Open Source EDA Supporters

A
~

Discord NDPFN—

Make LSI
https://scrapbox.io/makelsi/

open-source-silicon.dev
https://join.skywater.tools/
#japan-region B AR AF v RIL



https://ishikai.connpass.com/
https://www.anagix.com/nyusu/%E3%82%AA%E3%83%BC%E3%83%97%E3%83%B3%E3%82%BD%E3%83%BC%E3%82%B9eda-supportersdiscord%E3%81%B8%E3%81%AE%E6%8B%9B%E5%BE%85
https://scrapbox.io/makelsi/
https://join.skywater.tools/
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