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1. Introduction

Asthe CMOS IC's are beooming fegter and more complex, the
dedre for low power designs is increesing continuoudy. Among a
grest number of proposds to reduce the power conaunption, the
Vpp-hopping scheme hes been demongrated to achieve power
reduction up to 34[1]. In this peper, the block-wise Vpp-hopping
sheme goplied to apracticd chip was Smulated to find its trandent
charataidics and how the Vi line redstance and decoupling
cpedtance dfectthedday.

2. Smulaion of Vpp-Hopping Scheme

Theblock schemetic of Imulation isshown es Hg L Blodksina
chip ae comedted to the fixed Vpo(Vaxen) ad the hopping
Voo(Vpos), respedtivey. TheN-9gndl isgenerated from afesdhadk
loop drauit which employs two comparaors to meke the ogtillation
bawemn Vpoy and Vippy, ad the bufferings meke ovalgos to
prevat two p-MOSHETS from bang off & the same time The
modd for HSPICE smulaionisaHitachi 0184 m CMOS process
withsupply voltegedf 1.8V.
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Asaming thet the Vpp lineresstance equasto 3Q whichisthe
gpproximeted vdue of a50u- minterconnect wirefrom Vpp autside
toablock inthe canter of achip, and the gete capeditance of theloed
drauit isabout 120pf. Fg2 illudrated thewaveforms of Vipp and Vi
when the decoupling capeditanceis st to Opf and 100pf respectively.
With the sameinput IN, there is adifference of 0.5ns betwean them
inthedday (defined as50% fdl to 90% rise). Furthermorethe curves
show thet the Vppg isvery doseto Vi which dso meensthet the RC
Oday dominates
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Thenthe Vi, line resstance and decoupling capaaitance' s effects
on the dday are d<o examined as shown in Hg3. It is dovious thet
thedday isin propartiontotheVpp lineresdance
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The decoupling cgpeditance degrades the speed of Vpp-hopping
while the Vpp line resgance dominges the dday. If Vp line
resgtance is neglighle, posshly using area pad and thidk lines in
interposer packages, the V pp-hopping dday will belessthen 05nsin
0.18u mtechndlogy nodeand even 0.1nsin65nmnode
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