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P2Lib: Process Portable Library and Its Generation System

Hidetoshi Onodera  Akio Hirata Teruo Kitamura

Department of Electronics and Communication, Kyoto University

Keikichi Tamaru

Abstract This paper describes a process-portable library and its generation system called P2Lib.
From technology parameters which characterize a fabrication process, P2Lib generates a complete
set of standard cell libraries for logic synthesis, logic simulation, and layout synthesis. A distinctive
feature of P2Lib is the rapid characterization of timing and power dissipation by an analytic-
oriented method, as well as the accurate characterization by circuit simulation. A designer can
quickly create a library under various operating conditions and process specifications, so that he
can examine his design with CAD tools. The quality of generated libraries(layout and timing) are
discussed and a design example with P2Lib is presented.
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| group || cell.name [ logic(function)
stuck one pull up
zero pull down
bus_hold bus hold
inverter invl inverter
inv2 inverter(x2)
inv4 inverter(x4)
buffer bufl buffer(x1)
buf2 buffer(x2)
buf4 buffer(x4)
tri_state_buffer zbufl 3state buffer(x1)
zbuf2 3state buffer(x2)
zbuf4 3state buffer(x4)
and and2 2input and
and3 3input and
and4 4input and
nand nand2 2input nand
nand2p 2input nand (x2)
nand3 3input nand
nand3p 3input nand (x2)
nand4 4input nand
or or2 2input or
ord 3input or
ord 4input or
nor nor2 2input nor
nor3 | 3input nor
nor4 4input nor
exclusive xor2 2input xor
xnor2 2input xnor
complex a0i21 /(ab+c)
20i31 /(abe+d)
oai2l /(a+Db)c
20i22 /(ab+cd)
oai22 /(a+b)(c+d)
a0i23 /(ab+c+d)
oai23 /(a+b)ed
oai3l /(a+b+c)d
a0i2x3 /(ab+cd+ef)
20i33 /(abc+def)
oni2x3 | /(a+b)(ct+d)(e+)
0ai33 /(a+b+c)(d+e+f)
selctor sel21 MUX2.1
sel12 de MUX12
decoder dec24 decoder2 to 4
priority.enc | 4bit priority encoder
D-latch dJatch D.latch(nomeal)
dlatch.s D_latch(set)
dJatch.r D.latch(reset)
dlatchsr | D.atch(set&reset)
D-flipflop dff D_fipflop(nomal)
dff s D.fipflop(set)
dff.r D fipflop(reset)
dff_sr D_fipflop(set&sreset)

£ 2 VURY ZIVAL - (k)

EE =iV (A)
Width:NWEL 4.0
Width:PWEL 4.0
Width:Active 2.0
Width:POLY i 1.0
Width:Contact 1.0
Width:Via 1.0
Width:ALU1 1.0
Width:ALU2 . 2.0
Distance:NWEL 12.0
Distance:PWEL 12.0
Distance:Active 3.0
Distance:POLY 2.0
Distance:Contact 3.0
Distance:Via 3.0
Distance:ALU1 2.5
Distance:ALU2 2.0
Distance:Contact-Via 2.0
Distance:POLY-Active 1.0
Distance:POLY-Contact 2.0
Distance:POLY-Via 2.0
Distance:NWEL-Active 7.5
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BV AT O, £BVA T FOTH (symbolic) &, 2 Y%7 ¥ a Y H O} (inverter,

Process symbolic inverter modell model2
hight | width || hight | width | area loss || hight | area loss || hight | area loss
A (0.5um) 273 | 7.8 22.3 5.4 43.6 % 226 | 427 % 23.2 | 411 % |
B (0.8 pm) || 29.4 8.4 26.7 .7 16.9 % 274 | 146 % 26.2 | 183 %
C (12 p,m) 44.1 12.6 39.4 11.7 171 % 41.1 13.5 % 39.3 172 %
D (1.5 p.m)_ 58.5 16.8 53.3 15.6 15.8 % 54.8 13.5 % 52.4 172 %
1 E (1.5 um) 47.5 13.6 42.3 10.5 31.0 % 39.8 35.0 % 38.7 36.9 %

& 4 BHINICRO-BERORE (%

Cell 0.8 um 0.5 um
= x| = |
invl 59 | 152 | 1.9 | 7.6
bufl 11.7 {173 )] 25 | 7.9
nand2 || 3.8 | 20.6 || 3.4 | 11.0
40 | 17.2 || 6.6 | 32.7
nand3 || 2.3 | 84 || 3.0 | 11.0
38 | 94 54 [ 13.3
8.1 | 24.2 || 13.0 | 50.0
and2 [ 11.6 | 20.7 || 7.8 | 16.7
14.6 | 22.7 | 7.0 | 20.1
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(54759 | 4 v "—5 Ok (um?) |
P2Lib 212.9 (7.8 pm x 27.3 pm)
Lib A 203.8 (5.6 pm x 36.4 pm)
Lib B 144.2 (5.7 pm X 25.3 pm)

£ 6: 4 /=% OEIERR [nsec]

[9A75V [ 77791 7779 b 4]
P2Lib 0.09 0.21
Lib A 0.07 0.16
Lib B 0.07 0.17
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