ENT
E CU RREN
LEAKACC:O‘NTPOL.

C‘

Moo "! Cw’“k Ou
Chor
f'),’ 5’ . A .



NPTEL

DVTS

DVYC\M'(C VOH:ajc & Thyeshold
SCALING

DTS 1S IMPROVED Version

OF
DNS  AS IT ¢ AN BE

ACHIEVED AT ™MoST TECHNOLYcy
NODes (SCALING)




NPTEL

DV S

\f\le have a Slﬂj‘c LOOF hcy¢.

Vpp 1S ADTUSTED for S PEED

PERFORMANCE
VOLTAGE — FREQU ENCY RELATION

STORED W Look-Up Table
—Z- 7P dask
MOST COMMONLY  |JCED TECHNIQuE



NPTEL
(b DVC 3t+$ s -\Ylfwma’cion Avid

Which +hen Allows Vhy +o Reauiate
.CONDITION THAT THIS MEETS
CRITICALE PATH DELAY

() DELAY |S FED BACK To DF¢

TWO Loops ACHIEVE STABLE
VALUES FOR Vpp #nD £



NPTEL
Two CLOSED - LOOPS in DVFC

1. Dynawmie VOPcaje Contyo| — Dve

2 Dynamic Fvectuem/v Contvol — Dre

S{clzs in Contvol .

a. DFc MoNiTor: CHIRACTIVITY
—=> DECIDES FREQUE‘NCV

TO 'WORK AT



D)mqmm Vol'taje and F’Y-eiueﬂcf
DVFs
We hQVC Pb)mamic, < V 2

Red uc'Mj

VD D => ?D

AS Vp_p*‘/ Yedyces \

YNAMie  REDUcEs
=> REDUCES P



NPTEL

ADAPTI\/F_ BIASING



NPTEL

VARIABLE Vo4 CMog
— (Vemos)
(&) AcTivE Mope BACK-BIAS

seT Ty
TRANSISTORS  HAVE Low Vru

Ce] orr STAND-BY s packeniac

SET To HicH

REVERSE R(aAg
TRANSISTORS ARE WOW HAVING

HIGER Vry, = LOWER LEAKACE



NPTe L
IN OFF MoDE SL =1

MP AND MN ARE OFF WITH
LOWER LEAKACE \WITH ADDITIONAL
SERI€s  HIGH Vo TrRaNSIstoys

DISADVAN T Age s
_——\_

. LARCE AREA

2 SlowWeER PeR FORMANCE



AT SL =0 (Active Mope)
MP — ON

e MN — oON
A [MOf SLEEP TRANSISToRS

et ARE LARGE SI2€

‘v HICH Vg ONEs
" MN We CREATE  \/p,, A Vegv




| NPTEL
MULTIPLE BQDY BIAS

SusSTRATE Blas CHances V‘m

p Ya. Wl
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1‘ SJCGCK E'FFCCE '

=> SelF REVERSE BIAS
- 2-INPUT NAND
b= —~ AS EXAMPLE
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M3 A M4—- B ON

LEAKAGE CURRENT Fy ,
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DUE TO STACKING of NMOs

TRANSISTORS My & My, We

Obgevve +hat at Node M between
Ml & W2 : ha s VoH'ajc +\/M aye
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