IIpoexTupoBanue Tononorun KMOII cxem B penakrope Layouteditor
[TpunoxeHne K METOIHUKE BBITIOJHEHHSI KYPCOBBIX pabOT

o kypcam KMHIT u MukpocxeMoTexHuKa

B Tomnoruueckoi mporpamme — Microwind mosb3oBaTesnb co3maeT (PaKTHUECKYIO
TOILIOTHIO KPUCTAJl/Ia MHKPOOCXEMBI, T.€. €€ BHJI MOCJIe H3roToBjeHus. Ha camom pesie pucyHoOK
peasibHbIX (POTOIIAOIOHOB OTJIMYAETCSI OT KOHEUHOrO Pe3yJsibTaTa Ha MHKPOCXEME.

XapakTepHbld Tmpumep - HoTomabIoHbl, TNpeaHa3HAueHHble I (POPMHUPOBAHHS
BBICOKOJICTHPOBAHHBIX 00JIaCTEH CTOKA, UCTOKA W KOHTAKTOB K TOIJIOKKaM TpPaH3HCTOpPOB. B
peasibHOW TEXHOJIOTMH Tiepell TMPOBEICHHEM JITHPOBAHHSI CTOK/HCTOKOBBIX — OOJacTer
HeoOXOOHUMO C(POPMHPOBATh 3aTBOPbI TPAH3HCTOPOB. [losTOMYy (POPMHPOBAHHE OTAEIbHBIX
obsacte#t N+ u P+ tuna (mo ananoruu ¢ pucynkom Microwind) HeBO3MOXKHO.

Hanee, na mnpumepe Tonojorud KMOII wuHBepTOpa, NPOWIIIOCTPHPYEM H
NPOKOMMEHTHPYEM OCHOBHBIE OIepalMd Mapmpyta usrotosienuss UMC, B COOTBETCTBHH C
HACTPOHKAMH TOTMOJIOTHUECKHX CJIOEB B porpamme Layouteditor.

Kpome nepeunciieHHbIX HEKE c1oeB B Layouteditor moakiiioueHsr:

- CJIOH [TsI BBIBOJIA OITHOOK MPH MPOBEpKe MpaBr npoekTupoBanus (ciou O - error);

- cJIo# 1U1st 0003HAUEHHMsI TpaHuIl ToroJiornueckux siueek (cyor 95 - cellBoundary);

- CJIOH JIsl TEKCTOBBIX TIOMETOK (cJioi 96 - text).

®dotomutorpacdus 1 - [Mlabaon N-kapmana

ciort 2 - nwell

®opmupoBanHe KapmaHa N THa npoBOJUMOCTH B MOAJIOKKE

P tuna.




Dorosmrorpadud 2 - [11abJ0H TOHKOr0 OKHCIIA

ciort 1 - active

PopmMHpOBaHHE objacTed  TOHKOro OKHCIAa  JUIS
nocjienyomero JiernpoBanusi objacted kak N+, tak u P+

THIIA.

DotommTorpadus 3 - [1aba0H MONUKPEMHHS

cioit 5 - poly

@OopMHpPOBaHHE 3aTBOPOB TPAH3UCTOPOB. A Takxke mJisl
(bopMHpPOBaHHSI  MMOJHKPEMHHEBBIX  "TOAHBIPOB"  (MOKHO

MPUMEHATD TOJIbKO BHYTPH TOIIJIOTHUECKHUX ﬂqeeK).

Taxue nodueipvl Mozym noHadobumscst, umobdvl u3bedxrcams
UCNONb30BAHUS 8mopozo Mmemanna 8HYmpu

MonoA02uUecKoll ssueliKu.




dorosmrorpadug 4 - Iladaod N+ obaacreit

cioit 3 - nimplant

®opMHpOBaHHE BBICOKOJIETHPOBaHHbIX obOsactedr N THna

MNpOBOJHUMOCTH, OOBIYHO HOHHBIM JIET HPOBAHHUEM.

*) Oas snezuposanusi omkpwimel moavko active obaacmu

NMOS mpansucmopos u konmaxmos k N-xkapmary.

doromurorpadug 5 - Illabaon P+ obnacrein

cioit 3 - pimplant

@OopMHpPOBAaHHE BbICOKOJIETUPOBAHHBIX oOOnacted P Tuna

MMPOBOJHUMOCTH, OOBIYHO HOHHBIM JICTHPOBAHHUEM.

*) Oasi snezuposanusi omkpsimel moavko active obaacmu

PMOS mpan3ucmopos u konmaxmos K P nodaoacke.




dorosmrorpadud 6 - I11a0JI0H KOHTAKTHBIX OKOH

cJioi 6 - contact

cDOpMI/IpOBaHI/Ie OKOH K 3aTBOpaM H CTOK/HCTOKOBBIM

00J1aCTSIM B TOJICTOM H30JIMPYIOIIEM OHU3JICKTPHKE.

*) npu mpasaeruu yOaasiemcsi MOAGKO U30JAUPYHOULULL
Jusekmpuk, m.e. 8 obaacmu KOHMAKMA K NOAUKPEMHUIO
mpasaeHue 3aKaHuueaemcs. pawvie, uem 8 obaacmu
KOHMAaKma K CcuavbHo saezuposaruvim obaacmsim (N+ wau

P+)

Portoautorpacdus 7 - 111a6i0oH MeTaIIU3AINWU IEPBOrO YPOBHS

cJiokt 7 - metall

@®opMHpOBaHHE [OPOKEK METAJUIM3ALUHM MEPBOTO YPOBHS,
OCYUIECTBJICHHE KOHTAaKTa K 3aTBOPaM H CTOK/HCTOKOBBIM

obJracTsamM.




®Portoautorpadus 8 - [11absioH nEpexXOaHbIX OKOH

cion 8 - vial

cDOpMI/IpOBaHI/Ie OKOH K JOpOXKKaM MeTala-1 B TOJICTOM

MEKCJIOHHOM HAUSJICKTPHKE.

DotosuTorpacdus 9 - [11abaoH MeTaIHU3aIlMKA BTOPOTO YPOBHS

cyiort 9 - metal2

®opMHpOBaHHE [OPOKEK METAJUIM3ALUH BTOPOrO YPOBHS,
OCYLIECTBJIEHHE KOHTAKTa K JOPOXKAM MeTaJlJIM3aluH

MEPBOT0 YPOBHSI.




IIpaBuia NPOEKTHPOBAHHS TOMOJIOTHH YU€OHBIX TEXHOJIOIHYECKHX MaPIIPYTOB
Crnenyionpe TOIMJIOTHUYECKHE OrpaHWUYEHHsT OCHOBAHBl Ha MpPaBHJIAX M3 MPOrpPaMMbI
Microwind2 ¢ mob6aBjeHHeM OrpaHHUYEHHH, CBSI3AaHHBIX C OCOOCHHOCTSIMH TOTOJIOTHH MIaOJIOHOB

¢popmupoBanus BeicokojerupoBantbix N+ u P+ obsacten.

TexHOJIOrMuecCKui MapmpyT
AMS12 AMS-08 AMS-06 ES2-07 CMOS35 | CMOS25 | HCMOS8

BenvunHa A B MKM

0.6 MKM 0.4 mxMm 0.3 MEM 0.4 mxm 0.2 MkMm 0.15 MM 0.1 MM

*) danee éce 3nauenusi npasun danvl ¢ A, 6 ckobkax (06031. no credyroweti maoiuye pucynkog DRC)

ciont 2 - nwell
r101 - MuauManbHbIHA pa3mep vstementa (Rule-01-L 2)
9 13 10 10 10 10 10
r102 - paccrosinue Mexay snementamu (Rule-03-L 2)
18 16 10 11 11 1

ciort 1 - active

(8 x0de nposepxu esodsmcs donoanumenvrvle caou L13-N+ u L14-P+, xax nepeceuenus active c
nimplant « pimplant coomeemcmaento)

r201 - munumasbHBIH pa3mep demenTta (Rule-01-L 1)

4 5 3 4 4 4 4

r202 - paccrosinrie mexay asemeHtamu (Rule-03-L 1)

6 4 4 4 4 4
r203 - mepekpbiTHe KapmaHoMm P+ obsactedt (Rule-15-1L14-2)

8 6 6 6 6 6
r204 - paccTosiHie OT N-KapMaHa 1o BHemHed N+ obsactu (Rule-14-L 2-13)

8 6 6 6 6 6
r 205 - paccTosiHHE MEXy HECOeIMHEHHBIMU N+ U P+ obsnacTsmvu (Rule-13-L 13-14)

5 5 4

cion 5 - poly

r301 - munumasbHbIH pasmep demenTa (Rule-01-L 5)

2 2 2 2 2 2 2
r 304 - paccrosinue mexay vaementamu (Rule-03-L 5)
3 3 3 3 3 3
r305 - paccTosiHHe OT MOJHKpeMHHs 10 "'cocenner” active oonactu (Rule-14-L5-1)
1 1 1 1 1 1
r 307 - MHHHMAaJIbHBIF BBUIET MOJHKpEeMHHsI 3a "cBolo" active obnacts (Rule-16-L 5-1)
2 2 2 2 2 2




cioi 6 - contact

r401 - tounsiit pasmep sementa (Rule-07min-L 6 u Rule-07max-L 6)

2 2 2 2 2
r402 - paccrosinue Mexay v1ementamu (Rule-03-L 6)
3 3 3 3 3
r403 - nepeKphITHE KOHTAKTHBIX OKOH MaTayiom-1 (Rule-15-L 6-7)
2 2 2 2 2
r404 - nepexpbITHE KOHTAKTHBIX OKOH noJikpemHueM (Rule-15-L 6-5)
2 2 2 2
r405 - nepeKpbiTHe KOHTAKTHBIX OKOH active obnactsimu (Rule-15-L 6-1)
2 2 2 2
r406 - paccTosiHMe OT KOHTaKTa 10 "KaHaia" Tpansuctopa (Rule-13-L 6-15)
3

ciont 7 - metall

r501 - MmunuManbHbIA pasvep ssemenTa (Rule-01-L 7)

4 3 3 3 3 3
r502 - paccrosinue mexay saementamu (Rule-03-L7)
3 3 3 3 3 3
cioit 8 - vial

r601 - Tounsnit pasmep ssementa (Rule-07min-L 8 u Rule-07max-L 8)

3 3 2 3 2 2
r602 - paccrosinne mexay s1ementamu (Rule-03-L 8)
3 3 3 3 3
r604 - nepekpbITHE KOHTAKTHBIX OKOH MaTayuioM-1 1 metaom-2 (Rule-15-L 8-7-9)
2 2 2 2 2
r605 - paccTosiHHE OT MEPEXOAHOro OKHa 10 "KaHana" Tpansuctopa (Rule-13-L 8-15)
3 2

ciom 9- metal2

r 701 - muHuManbHbIA pasvep ssemenTa (Rule-01-L 9)

5 3 3 3 4 4

r 702 - paccrostnue mexay saementamu (Rule-03-L 9)

4 3 3 3 4 4




Kpome nepeurciieHHBIX TMpaBHI MPH MPOBepKe MpoekTupoBanus Tomojorud (DRC) B
nporpamme Layouteditor mposepsitotcsi:
Rule 20 - [Tonaganue BepuidH Beex HUryp B ceTKy ¢ marom 1A, 11 BCex CIOeB.
Rule 09 - KpataocTs Becex yrioB ¢uryp 90 rpagycam, 1Jist BCeX CJIOEB.
Rule 26 u Rule 27 - OrcyrctBue ¢uryp tina BOX u PATH (mpsiMOYrosisHHK W MyTh) B
okHuUaTesbHOM (paiisie. [IpoBepka HeoOxomuma, T.K. cranaapt GDS He mormycKaeT HATHUUS TaKHX
¢uryp. B cuctemubix HacTporikax Layouteditor moxeT OBITh HACTPOSHO aBTOMATHUYECKOE
npeoOpaszoBanue Takux ¢uryp K Taimy POLY GON (MHOroyroJibHHK) MpH COXpaHEeHHH (hariia.
Rule 15 - TTepekpniTHe active obnacteit obnactsvu himplant u pimplant na 2A.
Rule 12 - Camoniepecedenue Guryp, 1uist BCEX CIIOCB.
Rule 29 - OrcyrctBue guryp tuna TEXT , ans Bcex cioes, kpome text.
Rule 22 - OTcyTcTBHE HYJIEBBIX pa3MEpOB B 2JIEMEHTAaX, [l BCEX CJIOEB.

Rule 25 - Hannuue j1r00bIX 3JIEMEHTOB B CJIO€ OLIMOOK €rror.

Cnenyomasi TabJiMlla pPHCYHKOB, TMOSICHSIIONIMX TpaBWIa IPOBEPKH  TOMOJOTHU
cootBeTcTByeT Bepcuu Layouteditor 20120824 u COOTBETCTBYET IMEPEYHIO BCEX BO3MOXKHBIX

npoBepok B nopsiake dpperima "Design Rule Checker".

st ynobctBa Bl MOXkeTe 3alIOJHUTH MyCTble Ipadbl TAOIUIBI CJIOSIMH M 3HAUEHUSIMH, B

COOTBETCTBHH C 3aJaHHBIM B KYPCOBOM IMPOCKTE TEXHOJIOTHUCCKHM 0asucom.



IIpaBuno

Cnou npuMeHeHHsI H pa3Mepbl

Rule 01-L x
MHuEHHMAaJIBHBIA pa3Mep JIEMEHTOB CJIOST
{™ DRC Min Size HE

Rule 02-L x
[epexpbiTHE 9J1IEMEHTOB OHOTO CJIOSI
{™ DRC Overlapping Elements [Fl E3




IIpaBuno

Cnou npuMeHeHHsI H pa3Mepbl

Rule 03-L x
MuH. PACCTOSAHHUE 3JIEMCHTOB B OOHOM CJIOC

{™ DRC Min Element Distance K E

1,000

Rule 04-L x
MuH. Boipes B a51eMeHTax OGHOTO CJI0ST

{™ DRC Min Notches HE

1,000




IIpaBuno

Cnou npuMeHeHHsI H pa3Mepbl

Rule 05-L x
Her OTBepCTI/IfI B 9JIEMCHTAX OOHOI'O CJI0sA

{™ DRC Mo Holes HE

Rule 06-L x
MuH. paccTosiHME B 3aBUCUMOCTH OT pa3Mepa
{7 DRC Width Dependent Distance [H B

1,000

1,000




IIpaBuno

Cnon npuMeHeHHsI H pa3Mephbl

Rule 07-Lx
O6H.[I/Ie pasMepr 9JIEMEHTOB OJHOTO CJIOA

layer
F.Y
1 L1 cont
-
dimension
Width [ Short Side
1,000

Length / Long Side

Minimurm |

options

| merge before check

oK Cancel

Rule 08-L x
ITnomagp 2j1eMeHTa OJHOTO CJIOS

layer

F.l

1 L1cont
-

darea

1,000000 _J um 2

Minimum

A

options

| merge before check

oK | Cancel




IIpaBuno

Cnou npuMeHeHHsI H pa3Mepbl

Rule 09-L x
V1Bl 9JIEMEHTOB OJHOTO CJIOS
{™ DRC Angle

Rule 10-Lx
[IepumeTp 31€MEHTOB OJIHOTO CJIOSI

{™ DRC Perimeter EHE

1,000

—
)




IIpaBuno Cnon npuMeHeHHsI H pa3Mephbl

Rule 11-Lx
HJIOTHOCTb 3aI10JIHEHHU A CJ104

™ DRC Density | 7]
layer
r.)
1| L1 cont
-
density
Minirmum 0%, j
Maximum T0%, I
box size
20,000000 | pm
-
QK . Cancel
Rule 12-Lx

CaMonepecequHe 9JIEMCHTOB OOHOI'O CJIOA

{™ DRC No Self-Intersection  |E3

layer

.3

1 _|L1cont

no selfintersection

Ok Cancel




IIpaBuno Cnon npuMeHeHHsI H pa3Mephbl

Rule 13-Lxy
Mun. PACCTOSAHHUE 3JIEMCHTOB IBYX CJIOCB,
NEPECCUCHHUS HE NOITYCKAITCHA

{™ DRC Min Distance HE
minimum distance
0,000 E i
layer 1
A
1 L1cont
-
layer 2
.
2 L2 vol
-
oK Cancel
Rule 14-L xy

Mum. PACCTOSAHHUE 3JIEMCHTOB IBYX CJIOCB,
NEPECECUCHHU S NOIMYCKAIOTCA

™ DRC Min Distance HE

minimum distance

1 L1 cont
-

layer 2

2 L2 vol
-

oplions

v mark off contact violations

0K Cancel




IIpaBuno

Cnon npuMeHeHHsI H pa3Mephbl

Rule 15-L xabc

MuH. noJiHOE BKJIIOUEHHE 2JIEMEHTOB CJIOS B

9JIEMEHTHI APYTuX (D0 Tpex) ciioeB

{® DRC Inside

inside

layer must be inside

-
1 L1 cont
w

OK

in Layer

A

1 L1 cont
-

in Layer (alternative)

-
not used
-

in Layer (alternative)

~
not used
-

Cancel

|20 %]

Rule 16-L xy

MuH. "BbIIeT" 9JIEMEHTOB MEPBOTO CJIOS 32
npeJesibl 9JIEMEHTOB BTOPOTO

{™ DRC Enclosure

endosure distance

0,000 ! i

-
L1cont
-

F.l
L2 val
-

oK Cancel




IIpaBuno

Cnon npuMeHeHHsI H pa3Mephbl

Rule 17-L xy

MuH. NEPEKPBITHE SJIEMCHTOB IIEPBOT'O CJIOA

9JIEMEHTAMH BTOPOI'o

¢® DRC Min Overlap EHE

b, 000 E pm
layer 1
-
1 - L1 cont
layer 2
2 oiL2 vol
()4 Cancel
Rule 18-L xy

MuH. paccTosiHHE MeX Iy 00J1aCTSIMU
MEPEKPBITHSI SJIEMEHTAMH MEPBOTO CJIOSI

9JIEMEHTOB BTOPOTO

® DRC Overlap Distance

overlap distance

layer 1
-
1 L1cont
-
layer 2
.
2 L2 val
-

K Cancel




IIpaBuno

Cnou npuMeHeHHsI H pa3Mepbl

Rule 19-L -abcde

[MepekpbITHE 9JIEMEHTOB HECKOJIBKHX ([0 TSITH)
CcJI0eB
{® DRC Layer Combination

Rule 20
ITpoBepka ceTKH MPOEKTHPOBAHHS IS CIIOSI

{? DRC On Grid HE

1,000

IIposepsTh BCe ciion




IIpaBuino

Cnon npuMeHeHHsI H pa3Mephbl

Rule 21
Cio# TOJIBKO AJ1S1 KPYTrOB

He npumensth

Rule 22
Hannuue HyseBbIX pa3MepoB B JIEMEHTax

IIpoBepsTh BCe CJIOH

Rule 23
IIycToe npaBuiio

Rule 24
IIycroe npaBHuio

Rule 25
Hanuuue mo0bIX 9JIEMEHTOB B CJIOE - OIIHOKA

He npumensTb
I
MIPUMEHSITD K CJIOI0 OIHOOK

Rule 26
Hanuuue puryp tvna PATH B cioe - ommbka

IIpoBepsTh BCe CJIOH

Rule 27
Hamuune ¢uryp tuna BOX B cioe - ommbka

IIpoBepsTh BCe CJIOH

Rule 28
Hanuuue ¢pur. Tuma POLY GON - ommbka

He npumeHsTb

Rule 29
Hamume ¢uryp tuna TEXT B cioe - ommbka

IIpoBepsTh BCe CJIOH,
KpoMe "TeKCTOBBIX "

Rule 30
Hamuuune ur. Tuna CIRCLE - ommbka

He nposepsith
Win
NPOBEPSITH BCeE CJIOH







