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SYLA: Symbolic Layout System for VLSI Cell Design

Yukio UEMATSU, Hiroya KAWAMURA, and Yutaka KOIKE
VLSI Research & Development Center, Oki Electrie Industry Co. , Ltd.,

550-1, Higashiasakawa-cho, Hachioji-shi, Tokyo 193, Japan

This paper deseribes the symbolie layout system named SYLA that was developed to support CMOS
cell design, This system supports the technology independent cell design according to the
technology data base, SYLA also enables to generate various cell layout from one symbolic
diagram by changing transistor size and/or width of wires according to the parameter file.

In addition to symbolic representation, SYLA may also provide language expression for layout,
In hierarchical design, the upper complex cells like data path blocks may be represented easily
by the language expression to iterate the lower cells. We describe the goal of SYLA and the
method of generating cell layout by using both symbolic and language expression., We also show

applicaton results of some circuits
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BASE gu_tnl 15.9

BASE gli_tni 2.8

BASE ve_bus 5.8

DEFINE  gw_tpl  gu_tnil * 1.2
DEFINE gl_tpl gl_tni
DEFINE gu_tn2 gu_tnl / 2
DEFINE gl_tn2 gl_tni * 2
DEFINE  gu_tp2  gw_tpi / 2
DEFINE  gl_tp2  gl_tpl * 2
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CELL adder (nbit)
{
NUM is=s8;

CALL_SYMBOL “adder_one* CELL adder_one_bit
(gw.tn=7, ve_bus=5, sp_term_a=26);
WHILE(++1 <= nbit) {
IF(ODD(i)) {
INST adder_one_bit bit[i];
IF(i>1)
3 bit[i].gnd1 AT bit[i-1].gnd1;
IF(EVEN(i)) {
INST adder_one_bit bit[i] RX;
IF(i>1)
bit[i].vddl AT bit[i-1].vdd]1;

M8 BEicksbiivroith

ARV UELRPELL 7Y L RERT B, %
D, I 2~ 97 { ABZEBLRE¥EN
72— OEEZBEYPOF B LTEEL., Ei
A RERINZ e RO BCEY T, B
B2 TFMeLrDOLL 7Y P 28R, EKT 5,
¥l BEe L LOBRTNESRCLER T 2
—~ 2 DES ., CLTHETS, ERLRETH®
rOLv47Y M, HE, BIBELEORS R
-, RET 5,

5 .
AETE, SYLA2EBLL e rBitoM
3

5-1. 89 2 — 2 pEET 2 H

Mok, +tosvvzsoryr—r&E- - »— 11§
I x—aRBLE2E-FPHAOLYZ42D
B eR T, AEBKET. ASWOI vy 2 ¥
Ay nN—2 RERBEAEPOT 1 —FRv ¥ 4 v
N—z2Dzbrovrzeflf@drsceizxy,
Fo2DERH - RE - HBAWMY 275, =2 b
vy 2ofEE, Yy~ r R ¥ - VB0t
PEETBCZLIZEDTS,

5-2. FH L v — LA DOEEH

B10i, FIFOME (1bitX4words) %
Pooai¥5o2, 0umF¥ L var—a, P
Y ABEOL., 2unFFLoLr—A, BT
N A #ED0., 8umFHF L va—ATHE
BlLirv47or@le237d . HI10OFIFO
EEE. BUYBELEOEWVWE DOTFTHierTH
BEhszhd, BLArOFTMNer e Hy 2
LA 7y PRETCRILLE, BB I B
L 2R .

6 . R

AEBECTR, SYLARZERALTERLEE L
ODHBEFML2T>, BROFBEBHIERIT, AFR
Horv 472 P ESYLATERLELA, 7Y
FEOBETITY, AFRHOLI 7Y EL
T, BV er7L A BO22 ¥ —Ferd
IAH 2B LALS ITHeLrD, 2BEOX 17
MYy BT, HEBRY TR, AFRHOL
479 PESYLATERLELA 7Y PO
EMB,. cEBZRIBLELRB XIS L Rk,
6-1, Bl e r 71 48w ) COHE

POy UXAEBBBE» CBREEOAFRE
By eA7rL 1 Bers LEFkko>nWT, SY
LARBEALT v RERITL., v o ER 2K
BLh, 20BR, SYLATERLEEL®
BRI, AFRHOe LK<, 0~1 0%
Rk, HEBHEALTVWE LT, AFR
FreltrtosvovzsnERe2HrHy. @ER
PeEoTBeLThot, BROSYLA
TR, I UR2OBRE2FTHIHT B 28
TERVEY, AEOMX 2B L LEL LN

o

6-2, 20 b 22 A LS 1 HeATOHE
P UREABBETEOI LI 22 ALS
THeArlL2W TS, AL AR ERER 2
FToko ZOBR., SYLAOERLRZELO
EHRE, AFRH erlclir, 5~2 7%
Hohko COBRBELTW, AIficRR 3
U 2ADOBEROEDIL, SYLADZ VXY
Ve v7 AT L ATHBRERBEY Yy FHRD
BHEBEBTLNE, SYLATE, triexvd
ZRHBCEHBOERCEESE T R I,
FTA-ADOEEEATCRELR LA 7Y P 24ER
L. BEERe L 2RBRT 5, T, Bke
HrexnverlownTld, 20HBFL v HF
Hhborv470 t2EBLETLHELE, BEL
avRsvs VIREBEARBREERES YTy FHR
2HEHALE. ULdL. REY 1y FHRTR,
BFlLe@rhity v FLrONBERERL2EE Y
5rX5Barnsve YBRTERVED,
vUyRAEBEFERTBL L 7y P REEORE
BRI-T,.EBR e L 0EEBAZTRIOES
A DBIBRKTEYy —2BTTL 5,



(a) CMOSHEN

3 . o 8

ity ¥ s

d 2 -

i) Gz 2 g

el it silEw]E

i M REDIGIE Rl

d g B

CHTle d Amdng

Aot el At et
4l '8)
(a) Po 1%

2, 0 gmFFLL—N

]
.
8
B
M10

[ -
5
]
i
N \

NN

N
_l
[oh

(b)) vov#Ys »RIHBR (e¢) ERLvL47ZD

2E— P BL U2 OREHHA

(b) Pvxaish (e)
1. 2umFHFL AN

1bit X 4words F 1 FOHEBOREH

N x i
0. 8umFH4A4vr—2n



7 iz

FHromy—WMIBY LRIy J LA T
P 2FASYLAR2EALEe L RHFHER
SVTHRN, AV 27 2 3BRE, Tuky ¥
RLSIOF—42rxz20, VL7V AL
LEORFERPTHL ., AFRFRERT
WahrePBwIHT, U e EHHL2ER
LT3, 83, @. vvH®Ivy 21 47D
V' FEERAREO AR L, IV EBEL L
{77 tO%ER, @. B/ T 2BER
BTysBo. Ffi@Esvoa®hit. @. v
FLAAORE - BErzsaeto, IhEHKR
MRke., $2BWLLTHBL2H/IBTFET
H 5B,

sEYR

[1] P.#.Kollaritsch. N. H. E. Weste,
“TOPOLOGIZER:An Expert System
Transistor -Connectivity to Symbolic
Cell Layout” Journal of Solid-State
Circuits pp.799~804 (1985)

[2] N. Weste, “Virtual Grid Symbolie
Layout” Design Automation Conf..
pp. 225~233 (1981)

[8] J.Rosenberg and N.Weste. “The ABCD
Language” Microelectronic Center of
North Carolina Tech Report 82-01,
1982.



