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Abstract

We designed for a independent chip layout to the process scale to adopt the EDA tool having scalable cell libraries. Originally, this tool can

not apply to deep sub-micron process. Therefore we improved this tool to design Rohm0.18m process and perform to implementation trial.

In this process, we designed for the TEG chip and verified it.
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Table.1 Processes summary

Process Metal | Poly | Gate(ym)
Rohm 0.35:m 3 2 0.35
Rohm 0.18im 5 1 0.18

ONSEMI 1.2pym | 2 2 12

Fig.1 Onsemil.2um

Fig.2 Rohm 0.35um
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Fig.3 The flow chart of all process
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Fig.5 Ex-Symbolic to Real layout convert
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Fig.6 Ex-Symbolic to Real layout convert
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Description SCMOS DEEP SCMOS=>DEEP

width of poly 2 2 3

width of activ 3 3 4

gate ion of active 2 2.5 3
Minimum active extension of poly 3 4 4

SCMOS => DEEP

3

Fig.7 Mosis
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Table.2 Example of converting process rule to Druc rule description

Process rules Druc rule description

Min. width of A-layer is X micron longueur_inter > X.

Min. space between A-layer and B-layer is Y micron | distance axiale min Y.
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Fig.8 The adjusted examples of the segments

Fig.10 The modification examples of the cell libraries
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Fig.11 The process need to check rules of those places
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Fig.12 A layer A is composed 3 layers
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Fig.13 The flow in route verification
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Mitr_00004 sig2 i0 vdd vdd tp L=0.18U
+ W=2.38U AS=0.952P AD=0.952P PS=5.56U PD=5.56U
Mtr_00003 sig2 i0 sig3 vss tn L=0.18U
+ W=2.38U AS=0.952P AD=0.952P PS=5.56U PD=5.56U

Mtr_00004 sig4 sig7 vdd vdd tp L=0.18U
+ W=2.38U AS=0.952P AD=0.952P P$S=5.56U PD=5.56U
Mtr_00003 sig4 sig9 sig3 vss tn L=0.18U
+ W=2.38U AS=0.952P AD=0.952P PS=5.56U PD=5.56U

Fig.14 One of the netlist extracted by Cougar
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Fig.15 Circuit verification flow
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#kxEk Compare Terminals ...

There is difference of netlist
] Terminal 'n_a_i’ only in netlist 1
n_ai ngo Terminal 'n_b_i’ only in netlist 2
> —

. ####k Compare Instances ..........
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Fig.16 Difference of message between legal netlist and illegal one
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Table.3 on-board circuit
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Fig.17 Chip layout of Rohm0.18um
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logic Capacitance(pF) | Delay time of SCMOS (pS) | ratio of SCMOS to Rohm cells
inverter 0.005 22 +10%
2-1/P NAND gate 0.005 57 +14%
3-1/P NAND gate 0.008 146 +83%
4-1/P NAND gate 0.009 185 +58%
2-1/P NOR gate 0.005 62 +4%
3-1/P NOR gate 0.009 204 +65%
4-I/P NOR gate 0.008 228 -37%
2x2-OR into 2-NAND gate 0.005 161 -13%
2x2-AND into 2-NOR gate 0.005 208 +37%

Table.4 delay time of standerd cell

SCMOS Rohm0.18m
m8 (8bit CPU) | 114105.6pum? | 6467.616um?
snx(16bit CPU) | 187920um? 28108.9um?>

Table.5 Comparing the chip core in area

7. o

Tx x4 =7y —ATRtIN, Ar—F 7Nk NT4 7
7V %&2FFD EDA Y=Lty FZHWT0.18um 7' 1 & A DG
T2 To 7%, AR, 2OV =ty FiE 1.0um 25 0.5um F
TORT =78V T4 LPRIAEL Tl o//zo, 0.18um 7
Uk 2% RET BBRICkRA RABABTEE L, ZH oD

Fig.18 Chip figure of trial manufacture

AEAGZHE L. Y —ty FNORGEH Y — L%z v 72 BliEid
PRALE 2L T 5 2 LICK D TZIDEDA V=Lt y FDAT
0.18um 70t A% A7 2 FO M HEIC 2 - 7, Fig.18 ICHRIC
R L7y 75EEZRT,

Uz ko T, FAiE 1.2um, 0.35um, 0.18um D 32D 71
L ADIZ D EDA Y — )Lty FCRIEARETH 5 T L 2 TFEREL
7o CHIFANL—NR—ZADEILFIATS)TTF4—TH 73
707U ADHGFEIT) I EBTELEV) T EERLT
W5,

F 7, LSIAEEZG ISt oRET 22074 77 V) TGl L7
FyTVUATT R ERADTHETHEILIF Yy TVLAT T %2
F v TR &7 — MEBIE E OTEIC O W, FHiL 72, 2D
R, Tx OHETHEI LT v 7L A 77 M LSI A4 szt
KEORMT 2V T4 7TV THEF LTy LA T E
M WIEREE 28 B 2 E b o,

Trticray 7 ) -0 AHERTFEEZHELL TW5
9 zpid, SHBIEITY IV —HIRY — VB FFAL 7
u—IZHAA, ERANZT =772 7urody 7GR T
AFETHZ, £/, VI L E—FLAH0.13um HifaDx
WIATIVRERL TS, 5, TINL-E—FLADE
NI4T 7)) DEANER LTV,

AW F TR AR BB S 2 7 LR HEN R & —
L, HRZ A 7y A&l 2 vy —#lath, > 7>
ARt cirbhvi-boTh 5,

S5 3CHR

1) International Technology Road-map for Semiconductors 2009
Edition Design(JEITA iR), p.8

2) http://www.overtone.co.jp/

3) C. Mead and L. Conway, Introduction to VLSI Systems,
Addison-Wesley, 1980

4) Greiner. A, Lucas. L, Wajsburt. F and Winckel. L, "Design

of a High Complexity Superscalar Microprocessor with the



5)
0)

7

8)

9)

ImE T A ] 1B= A

Portable IDPS ASIC Library”, pp.9-13, European Design and
Test Conference, 1994
http://www-asim.lip6.fr/recherche/alliance/

Elias Kougianos, Saraju P. Mohanty, Priyadarsan Patra, “Digi-
tal Nano-CMOS VLSI Design Courses in Electrical and Com-
puter Engineering through Open-Source/Free Tools”, pp.265-
270, 2010 International Symposium on Electronic System De-
sign, 2010
http://www.mosis.com/Technical/Designrules/scmos/scmos-
main.html

T. higuchi, J. Ogane, and N. Shimizu, “Develop a design flow
for deep sub-micron process(0.18um) with a scalable cell li-
brary”, pp.958-960, ITC-CSCC2010, 2010

il R, R — B, KM E, 7 A — 7 — A CAD &~
AT & Alliance ~D 70y 7Y ) =Yz x L —F DRFEL
ROHMO.18 um7 7/ u¥ % MwizF v 7ORME", pp.9-14,
DA ¥ ¥R Y7 4 2010 i, 2010

G - AN E



