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Abstract

This paper presents a new layout language, HAN-LALA (HANyang LAyout LAnguage), to
automate the LSI/VLSI layout design.

HAN-LALA is a C extension, which is easy to describe the layout. As HAN-LALA is directly
compiled with no preprocessor, it renders easy debugging and short design time. For the
technology independent layout design, the design rules and the process technologies are organized
into the seperate modules.

The related objects are grouped and the placement is performed on the groups. Also the
various routing modules including a river routing module and the one which can consider the
forbidden regions make the layout design error-free without detailed descriptions of the layout.
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II. HAN-LALA (Hanyang-Layout-Language)

HAN-LALA+ VLSI AA #3532 g =231
By odolal Caleld o] &3le] #Helolx HAE &
4708 7&3teE s ool AAIdo el

HAN-LALAE oh&3 2e £48% ZEd.

1) A HA7 o elolreje] 48 &gxoR

A 4+ Urh

VLSI AAA] cell based AAuAlel & A=
Pl AL AAAZLE 95T 4 Ut Cell based
*éﬂlﬂc}*ﬂu e dae IF A 4oz ol
55 A geolng & olddte] AAIE HsA ok
oz, 35 A Slejrzle TR A2t
& Azg goluziz] 48 AA, HFsldof sl
FAAH AAA AAE o] L5 Ao 57} Ho}
2E goluee] AEE Az dojok st A 2

olmelz)e) HgH olfolehe Zwlold TAAo)
oleh. oleigl $ARE aAtr] Aalae eholue

o) 45g shebolelshal7lE Aol Washns HAN-
LALAS ol §to] sheteleishel 4 AT,
) AHgEt) Aelsa,

HAN-LALA: Cglo] & o] &3 ool <oz
AA e 2ol FEE 719E A e} gl ol
w2 A 7tfol]l Ad 4 glon] ALEsly] #Hslch

caloizh Agloial FAlol maddofol =i o

ololg2) A¥Hl ZEE 23 & 4 W WE
ol dlolops dojz AAsich
3) Open ended =79 AAE Zecth

Aol opg alo] & o] &35}x| 9t CADE T+ closed
3 AL AR gong z7)o dEsE 4]
28 ol9je] AAE AEdtelr] ofE-E ATdEAL
Z+eck. HAN-LALAE Colo] & o] &3 Axd
ololg ofojolmz sAME HAFY + A A
A= s2 9 AHEl b CAD x7ole] Hdtel
7h5 35tk

4) AZAA7L sbsstet

HAN-LALAE o)v] A7 A& oj&sle] AAE
3l 74, AL bounding box® 7}FEtn A&7}
2 ‘ii’é% pdted AL AzFza HATozA
AA Ao Hebg 2o 4 AUrh

5) 33710 S Aot

AAFA R FACeS SHH 2EE FAE
AAFA S A 7)se e SR5 Ao AdAs A}



126

Sebth % s40) leaf cell S-S ASE iz %
§ ATe Fol7 YATAD 24% 2EH Y2
A7 AAatalgto g d Az AdAFAA FA7E
ol W2+ mask datad AJAFEeh whebd, AHAdA
ATl ool glo] AdAS AF v g £
ct.

6) LF Ceholuzie] g Agghet

] 9]

cololol el ke A¥AR o s o
21 1/0 Utllltyi o] &8 4 9 B oz glole}

;0

1990% 38 BFLBEGRIE F 2% F 3 %

3) Port

Port¥ °| &, % A4 35 4dkd layer,

7], #AB % sletelel 2 dch Porte AZAAY
A7 A siedsle Aoz JEdos AA" 4AE
S Mz d4d4 F < A o g A
coll inl1# in29 portE ALldl= oojch (2 1(d).
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b1 =CreBox(POLY,2,5,0,0);

b2 =CreBox (DIFF,5,2,0,0);
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r=Region (objl, POLY);
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Cell *inverter (z)

float z

{

Cell %c¢, %pu, %*pd, *cut;

Port % pu-drain, % pd-drain, % pu-gate, % pd-gate;
Wire *w;

Box %r;

/*o]Ao) YU inverter cello] A5 =7} ZAL %/
if ((c = SameCell ("invertor; “%f’z)) | =NULL)
ReturnCell(c) ;
/% A ZLE inverter cell A *x/
¢ =BeginCell ("inverter!” %f”, z) ;1
/ % subcell?l pullup®} pulldown cell 84 %/
pu=pullup (z) ; pd=pulldown(1.0);
/% pullup cell pulldown cell Abgtoll ol x| %/
PlaceUp (pu, pd) ;
/% 7} cell®) drainZ A4 %/
pu-drain=d (pu) ; pd-drain=d (pd) ;
w=RegConnect (pu-drain, pd-drain);
NameWire (w, “out”) ;
/% 7t cell®] gate®s A %/
pu-gate=g(pu) ; pd-gate=g(pd) ;
r=Region (POLY, pu);
RegConnect (pu-gate, pd-gate, W, W, r, CCW);
“in");
/% Vdd®} Vss bus 84 */
w=Bus ("Vdd’HOR, METAL, MinWidth(VDD));
PlaceRef(w, FindPort{(pu, "Vdd"));
w =Bus ("Vss/HOR, METAL, MinWidth(VSS));
PlaceRef {w, FindPort (pu, "Vss”));
/% pulldown cell& P-WELLE cover %/
DefWell(N-DEV, P-WELL, pd);
t
EndCell(c, pu) ;/* inverter cell 3 & W %/
ReturnCeli(c) ;
!
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