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Cell layout generator with automatic metal layer selection for
various cell height library design

Shinichi Nishizawa and Kazuhito Ito
Graduate School of Science and Engineering, Saitama University

Abstract

This paper discuss a standard cell layout generator which automaticaly selects its metal layer depending

on its available metal routing track. Standard cells are key building blocks of VLSI circuits and the cell height

strongly affects the operation speed and area of VLSI circuits. Prepareing the libraries with various cell height make

possible to chose the best cell height library for various circuit, however, prepareing various kinds of cell height

libraries consumes large designing cost for library design. In this peper, we builed a layout generator which can

automaticaly selects the metal layer for signal routing inside a cell. This achieves to generate both high density and

multi metal layer cell layout and low density and single metal layer cell layout from the same simbolic layout.

1 00

OO00COOoOOoOoOoOoOoo ASIcO0Oooooooo
goboobooooooboobooboooooboooon
ubboooooobooboboooooooooogoboaon
boboooooobooboboooooooooogobaon
oooooooooboobobooboooooooogoooo
gooooooobooboboobobooooooobogoboon
gbooooooobobobooboobooooooogobon
gbooooooobooboboobooboooooobogoon
00000 (00000)0ooOOoUooOoOooooooo
obooooooooOoobobooboooooooogooon
gbooooooooboobobooocooooooooboan
booooooooooooooooooooooobaoon
gbooooooobobobooooooooogooban
ubooooooboobobobooooooogobaon
oooooooooboobobooboooooooogooo
goooooooobobobooboooooooogooo
oooobooog

ooooooobooooboooooooooobobooboon
00000000ooooooooOoO cADODooooo

(© 2018 Information Processing Society of Japan

00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000D0000000 [1)[2) 300000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000 [4[5)[600000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000000

0000000000000000000000000



IPSJ SIG Technical Report

gooooooooooboooooooooooooooo
gboooooooobobobooboooooooogoboon
gooooobooooooobboooooooboobooboooooo
oboooooboobobobooboocoooooogooaon
obooooooobOoboboooocoooooogooboon
oboooooooobooboooboobooboobobobon
booooooobOoboboboooooooogoboan
booooooobobobooooooooogooban
booooooooboooooobooboooboooboboon
ubooooobooboboboooooooooogoobaon
goooooooobooboboobobooooooogoooo
gbooobooooboobooboooooboooooDo

gbobobooooboobobo20b000000
oboboooobooobobooboobobooboo3boon
obooooooooOoobobooboooooooogooaon
ob40000000000000O00O0O0O0O000O000
gobooooboooobooboooobooooooos
ooooboooo

2 Jbooboooboboobooboobd
oooooboooon

odo0d00o0oOobDOo0oo0oU0oooDOoDOooooon
0000000 [fjooooooooooo

odo00d00o0oOoDO00oOo0oUooooOoDOooooon
l0000d0Do00oooooooooooooooooon
o0o0oooooooooooooooooooooo
ooo0ooooooDOooooooooooooooon
00000000000 (Doo0o0oooo)og PwellO
Nwell 0O 0DO0OOO0O0OODOO0OOODOOOOOOODOOO
000000000000 00o0oooooooooaoon
00000000 DO0o0DOooood PwellO NwellOO
00000000000 oooooooooooooon
odo00o00oOooOdDOdooooUoooooooooo
ododoU0oOdoDO0DO0ooooUooooooooDooo
000 Cadence Virtuosod SKILLOOOOOOOODOO
OO00OVirtuwesoOOOOO GDSOODOOODOOOOO
o0o0ooooooDOooooooooooooooo
odooooDooooo cAbooooood

3 ODooooobboooobbboooonbo
gooo

ooooboooobooooooooobooooooooon
oobO0oobooooooobooobooobooOoooonoon

oboooooobooboboooboobooboobobooon
booooooobobobooooooooooooboon
booooooobobobooooooobooogooban

(© 2018 Information Processing Society of Japan

Vol.2018-SLDM-185 No.5
Vol.2018-EMB-49 No.5
2018/12/5

Target process
Target lib. spec.

Symbolic lib.

Lib. spec (height)

| layout ” schematic |

1
i
1
i
Design Rule |
i
1
1
i
1

__________ —
|_ __________ T remm s e e e caa———-
I y 1! !
I _ O i |
| g K= Cell layout | ! Mask |ay0u’[ !
I% g generator i1 and schematic |
I & [target of this paper)|! | i
1 © = 11 1
1 S 1! 1
1O - 1l !
I D5 [ Mask lib. i
| 5 @ i |
15 = ' i [ 1ayout | schematic | !
i i |
i | |

O 1. 00000000000000

gdooobooooobobobooboobooooooooooo
gooooooobobobooobooooooboboo
goboooooboobobobooobooooobooboboo
goooooobooboboboobooboooooooboobon
goooboooooboobooooooooobobooooon
oboooooooboobobooooooooobobon
oboooooboobobooooocooooooboobon
goooooooooobooobooboboooooo 200
Nwell OODOO PwelDOOODOOODOOODO 2000
00000000000 0DO00oOoOOooo9gTOO (O
O0000ooOo0ooOooY9ooUooO)oooooooo
NwelUODODO PwelODOOO 20000000000
gooobooboOoboobooooboooooboooboboo
O00000ODooOooOoO"TOo0ooooooOo0n Nwell
00020000 PwellOOD 100000D00CCOOOO
gbooooobobooboooooooooboooboboon
000000000 300NwelOOOOOOO0O0O0OQ0DOO
200PwellU0O00O0OODODODO10000000O00O
O0000000000o0oO0OPwellOODOOOOOOOO
oooobOoboboooooboobobo 2000000
gbobooooboobobobooooobooboboboon
O9ToooDoOyTOO0DoOOD0O00o0O0O0o0oooDoOng 9T
O00 PwellDOOOOOOOOOODOODOODODOO
oooooooboob 200b0bOobo0ooocooooboon
goooooobooooob 20b0000o00obOoboon
goooooboobobooooooooboooboboon
oboboooooobOoboboooocoooooogoon
oboboooooobobobooboobooooboooboobon
oooobOobOoboobooooooooooboobobon
obobooobooboooobooooobooboobobobon



IPSJ SIG Technical Report

Mask latout (7T cell)
PMOS: 2 track
NMOS: 1 track

Symbolic Layout
PMOS: 2 track
NMOS: 2 track

(only M1 routing)

Mask latout (9T cell)
PMOS: 2 track
NMOS: 2 track
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Mask latout (7T cell)
PMOS: 2 track
NMOS: 1 track

Symbolic Layout
PMOS: 2 track
NMOS: 1 track

(M1 and M2 routing)

Mask latout (9T cell)
PMOS: 2 track
NMOS: 2 track
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Mask latout (9T cell)
PMOS: 2 track
NMOS: 2 track

Symbolic Layout
PMOS: 2 track
NMOS: 2 track

(automatic layer selection)

Mask latout (7T cell)
PMOS: 2 track
NMOS: 1 track
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Cell Type | Strength
Inverter 1.0x 2.0x 3.0x 4.0x 8.0x 16.0x
Buffer 1.0x 2.0x 3.0x 4.0x 8.0x 16.0x
NAND2 1.0x 2.0x 4.0x 8.0x
NAND4 1.0x 2.0x 4.0x
NOR2 1.0x 2.0x 4.0x 8.0x
NORA4 1.0x 2.0x 4.0x
AOI21 1.0x 2.0x
OAI21 1.0x 2.0x

boooooooooboobooooooooooooboon
goooooooboboboooooooooogooboo
ooboogsbo0900booooobooobyobooon
O000000O0O00gooD AoRIOOOOOoooOO
OO0DO000OPwelOOODOOOOODODOODODOOODO
obooooobooboo9sboobooooboooobo1goan
gbooooooboobobovyOobooooooogoobaoo
gboboooOoboboooo2b000000000a00
ubooooooobobooooocoooobooobogoobaoon
ubooooooobooboboooooooooobogoobaon
bobooooboobooboboooooooooogoboao
gooooboo

5 00U

gbooooobooboboobooboobobobooon
obooooooooOooboobooboocoooooogooaon
obooooooooobooboboboooooogooboon
obooooooooOooboboooooooooogooboan
gbobooooooboobobooooooooogooboan
booooooobobobooooooooogooban

(© 2018 Information Processing Society of Japan

Vol.2018-SLDM-185 No.5
Vol.2018-EMB-49 No.5
2018/12/5

v

B

B
S

N

o
-
3
i
il

- e
R 2

NN
s
Imih“ﬂ\m Bl

[l
T

(a) 9T height cell w/o M2 layer. (b) 7T height cell w/ M2 layer.
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