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Abstract

DFFs play important roles in the CMOS circuits because the perfor-
mance of DFFs significantly affects the area and the power consumption
of VLSI chips. The Scan FFs are an essential part of the Scan test. How-
ever, little has reported on evaluations of Scan FF's. In this paper, DFF's
and their Scan FFs are evaluated the power consumption. DSSTSPC

achieves 29% less power consumption than conventional DFF's.
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O 3.16: icth00 000D

C.2 O0OOOODOOOO

gboobooogoboboooobobob

. 00000oo00obooooooobobicthoonoO

2.000000000

28



. 00u0o0gn

4. 000000000

gobobboobobbbobotbuooooooobbbbbbooooood

gooo

C3 1.0000buooon

03160

1. 000000 File"000DO0O

2. 000000000 NewOOOOnOO

3. 0000 Library” OO0 O0O

OO00O0D0O000000 317000 New LibraryOOODODOOOO
gooo

NameOUOQOUOOOODOOOODOOOODODODOODODOOOOOO
0000 (0000000000 0oooooooD) O 38.1700 DataDi-
rectoryJ0 00000000 DOO0OODOOOODOOOOOOK"OOOO

O0000000000000000 (Load Technology File) DO OODOOO
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New Library (scylla4.arch.info.mie-u.ac.jp)

oK | Cancel ‘ Defaults| Apply ‘ Help
Library Technology File
Name |Dat,a_'|jj_rect,gr£ If you will be creating mask layout or

) 3 ) ) other physical data in this library, you
Directory (non-library directories) i
will need a technology file. If you plan

to use only schematic or HDL data, a
technology file is not required.

4 Compile a new techfile
-~ Attach to an existing techfile
-~ Don't need a techfile

shome fyadorisicEh

Design Manager w

0 3.17: New Library 000 00O O

C4 2.00000000OO

0 3160000000000

1. 0b0Oob0odrFiler 00000

2. 000000000New”OQOQODOO

gboobDo38uuuggoobooogd

Library Name OO OO0 D00OO0O00D0O0OO0OOOO0ODOOCell Name O
0000000031800 INVOOOODDOODODOODODOoOooOo”oOK”O

gboboboooob b obooogoobobogooboboooon
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"B Create New File (scy /= [& |
0K | Cancel |Defaults| HEIp|

DataDirectory — |

Library Hame

cell Hame e

view Name | schematic

Tool Composer-Schematic

Library path file
Jhome fyadori ficfhfods. 1iE

O 3.18: Create New FileO OO QO QOO

C.5 3.000000

g319gobobboggooboboooooboon

C.5.1 PMOSO NMOSODOUO

1. 0000007Add” 00000

2. “Instance” OO O OO

00000 320000000000000

Browse 00000000 3210000000000000000
Library OO analoglib
Cell 0 pmos4 00 0 O nmos4

View [ symbol

31



Editing: DataDirectory INV. vl ch.info.mi ip) @@]
omd: Sel: 0 13 3

Tools Design Window Edit Add Check Sheet Options Migrate Help

22 & R’
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.

=

-

@M & "B

U 319 00dobobooggoon

O00000Cell0OOOpmos4 0 nmos4 O OO pmos 0 nmos 0 0000
O00040000000000

CellUODDOODOO 3200000000000 0000000O00O0
O PMOSO NMOSOOOOOOOODOOooooobobooooooog
00
Model name 0O PMOS O O O NMOS
WidthOOOooono
Length OO OOOO

gobobog320b00000o0bb 1oudddbibibbdo0.18ul
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ﬂ Add Instance (scyllad.arch.info.mie-u  — B X

Hide | Cancel | Defaults | Help |
Library II Browse
cell i

Viewr | symbol]

Hames l

frray Rows i Columns |1

Rotate | Sidevrays | Upside Down |

O 3.20: Add Instance D OO OO QO

00000000000 1.ouMO 180.00n MOOOOODO)
OO00000 Names P1ODOODOOOODOODOODOODODOODHide
gbobobuoooobbbooogbbbooooboo

03.190000000000000000b000bO0o0bOo0bOon
OOoboboooboboooboooboooooboooobono PMOSO
NMOSOOOOOOoO

O0000O0OAdd-jInstance 0000000000 3220000000
0000000 PMOSO NMOSOOOUOOODOOOOO Model name
OO0O00OO00ooOoooooprPMOSOOODOONMOSOOODOODO
O0000000D0O0O000 Browse OO 0OOOO Library O Cell O

ViewOOOOOOOOO
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Bl Library Browser - Add Ins — |[E (X

_| Show Categories [:}
— Library Cell View
fanalogLib pmosd Jeymbol
Datalirector | pccvs A ams

UsS Bths pdec aucdl
ahdlLib pdiode auLwvs
analogLihb pexp cdsSpice
basic . ph?rea o hapice]]
cdsDefTechLil] ||pinductor hspices
functional pifet spectre
rfExamples pmind spectres
rfLib pmos symbol

pmosd
4

| = — | =

Close | Fllters...| Help |

0 3.21: Library Browser 0 O 0O 00O
032200 32300000 PMOSO NMOSOOOOOODOODOOO

obonb 3240000

C.5.2 VddO VssOOO

1. 0000007Add” 00000

2. “Instance” OO O OO
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3. 0000000000 "Browse” DODOODO

gbbobooobobobooog 3250000

Library O basic

Cell vddO O O wvss

View [ symbol

OOo0ooboobobovddooo VssOoooooooooo

VddO VssOOOUOOOooooooooo 3260000

C.5.3 0O0OO0OOO0ODOO

1. 000000”Add” 00000

2. “Pin..”"00O0O0OO

oboo32ro0328000000000000

Pin NamesU OO OUODODOODOO0ODOOODOO

Direction D OO 00O inputd OO0 00 output OO O OO

O0boobobboobboU HdeODODOOOOOOOooOOoooOOooOO

gobbbbbboouooobobbbboouoooooobbbo

gbboboooboboboooobn

INODOUTODOODOODOOOOooooooD 3290000
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C.54 0O0O0OOODO

1. 00000D07Add” 00000

2. “Wire(narrow)” 000 00O

oboobboobboobboboobbuoobboobbuooobd
gbooboobo
oboobobooboboobbooboboooboboooboobobooon
oboobboobbooboobboobboboboobboobd
gooboooobbboooobboboooobobooon
gooboboboboobbboooooooobooboobbbiboooood
goboboooobbooooboboboo
gobobobooog3sogooooboobooooobooooood
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C.h5 UO0O0O0OODOOOOOODO

1. 000000 ”Edit" 00000

2. “Delete” OO OO0
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C.6 4.00000000O

gbboboooboboboooobbbodood 3.300

1. 000000 Tools” OO OOMO

2. “Analog Environment” 0 0 0O 0O O

O 00O 0 Analog Design Environment 00000 3.31 0000

goooooon

1. 0000007Setup” D OO OO

2. “Design” 00O OO

000000000000 3.32000000Library NameO OO O QOO
O00000O000OO0Cell NeameOOODOOOOoOooooooooonDO
000 O0OKOUODOODOOOO 3.3200 0 Library Name O DataDirectoryd
Cell Name O INVOODOOODOO

HEN
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1. 0000007Setup” D OO OO

2. “Simulator/..(00000000000) 00000

OO0O000000 3.330000Simulator0 000 hspicesOODOOOOO
oKOoooOooooobobooooooboooboboooog

goo

1. 000000 ”Simlation” D OO OO

2. “Netlist” OO O OO

3. “Create Raw” 00 QO QOO

oboobgoobobb20b0bobbobobobbobb 33400bd
gobbbbbbooooooobbobbobououoooobbbo

gbbobuoooobbboooobbbooaoboo
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Doobobooobgoboo brrobooboboobobooon
gboboboboobuoobobbobogubuaobobbobodn
gobbbobobbouodgoooooobbbbbooooooobbbo

gbbogobboogbbuoobbuooobbuooobbooobbo

D5 O0ooooond

obooboboobobooboob DbrFOO000boobobobon

gbobbooogbbbuoooobbobooooboobouoood

VCK CK VSS PULSE (Ov 1.8v 2ns 1ps 1ps 0.25ns 0.5ns)

0000000000000 0O000D0 (D000 0.25ns0 0.508) 00O
gbobbooogbbbuoooobbbooogn
gobobbobobbbuooooooobbbbbboduoooood

gobobodog

D.6 PDP

pbpOO0OO0OODOOODOODOODOPOODD TOODOO
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oboobon

E.1 PMOSOUOOOOOOOOODOO
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E.2 NMOSUOOOODOOOOODDOO

NMOSOOOOOOoOOooooobobooooooooooboboo

OO0O00O000 NMOSODODOODOOOONMOSODODOODOOOO
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rﬂ Add Instance (scyllad.arch.info.mie-u|[— B X

Hide ‘ Cancel |Defaults| Help‘
Library |a.nalogLi]:E_ Browrse

Cell |1=m°34§_
View | synhol

Hames |Pl=

Array Rowrs i Columns |1

Rotate | Sideways | Upside Dowsn |
Model name |PHUEF:.
Multiplier I
Width |1. i M
Length |1su. 00n ¥
Drain diffusion area II

Source diffusion area

Drain diffusion periphery

e

Source diffusion periphery

T oo | | B

Drain diffusion res squares

Source diffusion res squares

Drain diffusion length

Source diffusion length

Temp rise from ambient
Estimated operating region -
Hot-electron degradation -

[ o | | oo | [ e

Sourcefdrain selector l

Additional drain resistance l

fAdditional source resistance lu

Dist. OD & poly(one side) ||

Dist. OD & poly(other side) |

Dist. betn neighbour fingers l

0 3.22:. PMOSOOOODOOOO Add InstanceD OO OO0
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rﬂ Add Instance (scyllad.arch.info.mie-u /= [[E X

Hide ‘ Cancel | Defaults| HEI[J‘
Library | analogLiks Browrse
cell mnosd

View | symbal

Hames |le

Array Rows l Columins l
Rotate | Sideways | Upside Duwn|

Model name |m{n£§_

Multiplier I

Width 500,00 1

Length |1su. 00n ¥

Drain diffusion area l

Source diffusion area

Drain diffusion periphery

e

Source diffusion periphery

T oo | | B

Drain diffusion res squares

Source diffusion res squares

Drain diffusion length

Source diffusion length

Temp rise from ambient
Estimated operating region -
Hot-electron degradation -

[ o | | oo | [ e

Sourcefdrain selector l

Additional drain resistance l

fAdditional source resistance lu

Dist. OD & poly(one side) ||

Dist. OD & poly(other side) |

Dist. betn neighbour fingers l

0 3.23: NMOSOODODOOODOO Add InstanceD 0O 00O
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- Virtuoso® Schematic Editing: DataDirectory INV schematic (scyllad.arch.info.mie-u.ac.jp) (===
Cmd: Instance Sel: 0 b 3
Tools Design Window Edit Add Check Sheet Options Migrate Help
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L.
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3]
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mouse L H: R:
Point at location for the instance.
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B Library Browser - Addl Ins[= &

_| Show Categories

— Library Cell View
|_§j:|asic |::rd|:1 fmymbiol
Datalirector ||| tsglesedct |- | symbal
Us_Bths tsgleceact
ahdlLihk VG
analogLib vco_inher:
basic VCOE
cdsDefTechLil ||| wews
functional wde
cfExamples wdd J
rfLib wdd_inher:
vEXp
]
| 5 — | R

Close

Filters...

Help

O 3.25: Add Instance D OO QO QOO
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- Virtuoso® Schematic Editing: DataDirectory INV schematic (scyllad.arch.info.mie-u.ac.jp) (===
Cmd: Instance Sel: 0 3
Tools Design Window Edit Add Check Sheet Options Migrate Help
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D
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L.
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o
3]

(Ol & B

mouse L H: R:
Point at location for the instance.

0 326 00000O0O000ooboooogooboogon
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x| Add Pin iscylIa4.arch.infn.mie-u.ac.*’))

Hide | Cancel ‘Defaults‘

Help

Pin Hames | a7 |

Direction input
Usage schematic

Bus Expansion 4 off . - on

Placement

4 single .- multiple

Attach Met Expression: 4 No . - Yes

ey Mo |

Doyl Ml Mo |

Fonl Hehdit Pomd iy T =
Rotate | Sideways | Upside ann| Show Sensitivity == |

U327 00000od

x| Add Pin iscylIa-ﬂ-.arch.infn.miﬁ-u.ac.jp)

Hide | Cancel ‘Defaults‘

Help

Pin Mames | |

Direction output
Usage schematic —

Bus Expansion 4 off . - on

Flacement

4 single . multiple

Attach Met Expression: 4 Mo . - Yes

enuerhy Hoane |

Dafmult Hel Mo |

Foast Bl

Fomad Syl

stick o

Rotate | Sideways |

Upside Down |

Show Sensitivity == |

0 328 0000000
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- Virtuoso® Schematic Editing: DataDirectory INV schematic (scyllad.arch.info.mie-u.ac.jp) (===
Cmd: Delete Sel: 0 A 3
Tools Design Window Edit Add Check Sheet Options Migrate Help
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D
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M

L.
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o
3]

(Ol & B

mouse L: H: R:

Point at object to delete

0 329: 00000000000 0O000bOboOo00gn
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- Virtuoso® Schematic Editing: DataDirectory INV schamatic (scyllad.arch.info.mie-u.ac.jp) (===
cmd: Wire Sel: 0 r 3
Tools Design Window Edit Add Check Sheet Options Migrate Help
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D
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L.
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3]

(Ol & B

mouse L: H: R:

Point at starting point for the router.

U 330: ggbooouogoobbooodon
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= Virtuoso® Schematic Editing: DataDirectory INV schamatic (scylla4.arch.info.mie-u.ac.jp) =)@
Cmd: Wire Sel: 0 g 3
Tools Design Window Edit Add Check Sheet Options Migrate Help

2 &/

n
M

mouse Lo M R:

Point at starting point for the router.

0 3.31: Analog Design Environment 0 0 0 0O 0O
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x| Choosing Design -- Virtuoso® Analog | — (B X

oK ‘ Cancel ‘ HBIP‘

uhrary Hame DatﬂDireCtﬂry =
Cell Hame

[y

View Mame schematic

Open Mode # edit -read

0 3.32: Choosing Design 0 0 00O O

Bl Choosing Simulator/Directory/Host -- Virtuoso® Analc = |2 X

v

OK ‘ Cancel ‘Defaults‘

Simulator hspices -

Project Directory | ~fsimulatiorg

Host Mode 4 local -~ remote . - distributed

Host |

Remote Directory |

O 3.33: Choosing Simlator O 0 0 OO
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