200925819
‘ﬁ‘ HH 3 %'J %ﬁ, BH %_ PD1073222

($ﬁ%§%ﬁ‘%ﬁ&ﬁﬁi’%%ﬁ%iﬂ’Xﬁﬁﬁﬁﬁﬁﬁg)
* PHRR: Db \m’zf

' : -4 4 : =

x EP%%E%H . Vl?d\fy‘\"\/ XIPC 4% : éij—f' /éé

— ~ AL (Fx/EX)

BEEHRBANCEESE I REF R EF BB EFREBN L&
SELF-AWARE ADAPTIVE POWER CONTROL SYSTEM AND A METHOD FOR
DETERMINING THE CIRCUIT STATE

(2006.011

=¥ FH A2 1 A)
FEVE S VESS

ARV S DA
NATIONAL CHIAO TUNG UNIVERSITY

o

REA T (PX/HEX)
BE&ERFN /WU, CHUNG-YU

R REEMMbE - (PX/EX)

BT RSB 1001 5%
1001 TA-HSUEH RD., HSINCHU, TAIWAN R.O.C.

B O (P/HEX)

FEEERE/R.0.C

ZBBHAI(E 2 A
o4& (P/HEX)
1.3 #ES/HSIEH, WEI-CHIH
2. B /HWANG, WEI
B O£ (Pxx/#EX)
1.~2.#EEE/R.0.C



200925819

W~ ERER
ERFAFEE P EVE - AR KRR ZEET S
EEH4AERHA 200148878 -
(] #s#aenTHER GLB) FHEH
[#XHk: SERRE GLE) 38 - PHER MEAFER]
BEEZ LR SRS S 1Ly 2% &

(] & xmEMEE -+ 5 E—RRARELE

O
(] 2% &HEE —FAGE AR RE LM
[BXFE&: ¥ - PHER EAER]
(] =REAMEE =L MM
BEEZXT s |
AR [BAHK: Fa48 08 KB EAER])
9 B ammts [BAER: FERE M8 9 %8 mAER)

(] REFaEmHRE
PR HAAR Y B R holE H R RATHE



200925819
A~ PXEAPFE:

AZPRE-—BEFERBRACHEEEDRZESNRK
HANEBREFRBN T E  EFZEHRREILBS S
RADERRFMEE EREANESZS TEAELES - K
EEHASZ R EATITREFS HEZEADZHMEERK
HNBEEABXNPEEESFRMER KCHEAEXKER
fTEABRZCERE  WHEEBRRENREETITXBEARE
REAFTHEAERBREARECELRKER  ZESsHEHEE
BeBERT #HEBERITHTHREEBEBIEZZNEE &

o EREEANEMEITANRIREE - L4 > XFHHRHE
RBABLEFERBRARABIE  HOIFEERAESEMHRXR
T EBRERBRERERE  UERERERRE -

i

o

N RXBABE

The presented invention proposes a self-aware adaptive power control system and

a method for determining the circuit state. The self-aware adaptive power control
architecture is comprised of a multi-mode power gating network, a current
monitoring translator, a variable threshold comparator, a slack detector, and a
bi-directional shift register. The multi-mode power gating network controls the
o amount of supply current and hence the circuit speed. The power gating network can
be composed of either N-type MOSFETs for virtual ground insertion or P-type
MOSFETs for virtual supply insertion. The number of MOSFETs in the multi-mode
power gating network can be configured according to the supply range and step
difference of the supply current. Then by monitoring the current characteristic
drained by target circuit, the circuit state can be determined. No delay matching
circuit is required. Together with other peripherals, the supply current can be down
controlled to a minimum acceptable level. The circuit will use up all available slack.
The smaller current implies lower power consumption as well. Furthermore, the
presented invention is capable of self adaptation to frequency change. To summarize,
the presented invention can make the circuit consume least power under various

frequency achieving best power efficiency.
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