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o = o 1980 ] % HEZAXSl A8 EDA &
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<AE>: ‘As Nodes Advance, So Must Power Analysis[2]°#} ‘10nanometre chips enter mass production[3]” A7+

(O™ 1) 3™7|& HHo| 2 Leakage-Dynamic Power S&F
g FAE TR D) x5, =3 24420 [oT AtEe] 2 11 vy
We apan A A U9 AxaaL Qe olol ¥ Tl 2508 (Clock
Gating), I AleI®(Power Gating), Thea2HdHmulti-Voltage Design), DVFS(Dynamic
Voltage Frequency Scaling), T8 Multi-Threshold Voltage) & 3] @Gl A
de] ARE= A9 SoC AA 7= HivjApE A4l Ade A8 EDA & 538 &

Aste] AdE wkeA)] AE Al et 7hol= glkle Alestara) Fh.

4

1. =& MEE SoC 18 Il =4

WA 3] AR 8 544 2(Dynamic Power)¥} 4442 (Static Power) 2.2 4
Aok 1A 49 3R] %A F8HC, L7t FHHshHA ARy dEow (1
2 EdX2E short circuit 700" 2913 AF o)l <13] A,
EA~Y A 9 54 A Al ghell vleEgth vhd A Ee FEoly
A(sub-threshold leakage),? 7o)€ Alsbet =4(Gate oxide leakage), P-N %3t tho]
= A 5 EWAZEY 714 B4 o8 sk rAadHom, Aol vl

s}ar EE 4K Threshold Voltage, Vi)Yol W dal= A4S Ao}, waha] A=

1) Short circuit F5Ig0): 834 Bake] Z/Pd AIZHAY B¢ EAX| A0 2= A [5G, EAXAE T4 v|Esky, &
Z4] F-3K0) Fholl whelshs 548 2h=ti4],[5].

2) FElo}er(sub-threshold leakage): EWAXE7} OFF E|91S 74, oz oms =ola} A Alolo)] Af{7} 524 &
ojof 3}, w8 AWK threshold voltage, Vth) ool A= nlekst Axf77) s2= A

3) FEANThreshold Voltage): E#AE7} ON 7] 93] 223+ H4 Alo|E gt
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Zorr | | oN .
Teakage Ic % Lowitch S T > t
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(O3 2) =X A2 Mz 24
AE 919 EAAE SAAME AR YR e REALe 2t 348 4
O3 AR, o] A% EAAsE 54 Yo i
_ % Low Vth
Q3 slze] Basl AL Aol 2t Al Ik
o .
3 Delay 7} oA 3= A5 Asprt et & Medium Vi,
o 3 High Vi
(29 3) #=x). ©]83t o]F= FinFET, FD-SOI «
Delay

T MES Ve A9 s s a9l -
A>T AlFAIZAL FH0)#], Advanced Low Power
oM7), At TR AAY A JPUES] 4G Techniaes 230

o] S7FkaL Sh= FAlolth (1 H= @A 7F (TE 3) REHNAT FHTFT e

Power Gating |msssssssss s s . (48%
Dynamic Voltage & Freq. Scaling | s s s 410%
Clock Gating—combinational | —— 10%
Multi-threshold voltage |m—————————— 329
Resource sharing [messess s s 31%
Memory Gating |messss sy 21%
Data Gating —‘ 14%
Do not know [mmm59%

others |mm 49
0% 10% 20% 30% 40% 50% 60%
<Ak&>: RTL Power Reduction & High Level Synthesis Report 2013.
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&g ARSEE AE AAPIEE BT, 2 Ve dA AR vt 2k

1. 28H0l"

H|1A RTL g=eollA |A o] 7edt Adg 71&2, doly gk Wapt §le
A2 S55 Apdate] 4 99 ARE Adstaat e 7Holvk e A E
A 7)ol el FRle] &eolsitle Aol o Aleld =3 FUbE QIR HdeAan
2 formal verification ‘59| F-#o] =AEFTHEI-[10]. S5 At 2ol we} 3]=e] 5

A g9o] EAslE]= FlRt en Ale 7} WAste] S8 o] F3%% Local-explicit Clock
Gatn. £512% Y 2o A G 05l sl AAT 34 4
3= XOR-Self Clock Gating, <24 =¢] %0 g} & en A3 E M AEdxE=
Sequential Clock Gating 5©] £A3tH(1d 5) Zx).
n n n n
, —+DQ —+D Qh—+
n n — en
——bQ —+Ib qQ —n/-l- S b
CIL en DQ
O:D—» >
clk clk
(a) Local-explicit CG (b) XOR-Self CG (c) Sequential CG

(a8l 5) 2=70IE(CG) 7I&(8]
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| |
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5) PMU(Power Management Unit): U35 2 2Fche- 913l 34¢]2=91%] AE
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s7to] &8H= TR e M welsto] B2 8% Power ARE Folalx} g A1
A 71%oltH11]-[12]. &3 DVFS(Dynamic Voltage Frequency Scaling):= A
ofve} FIrE task deadline o wep ~AIGHEs ] Y &8 U5} gk shxRk
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PLL, Agto] T2 B2 7 A% Pile w37] 93 d)l A ZE, A ofdu= O 73
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6) At ol @M=(voltage island): IH- ZeE =0l MY F5o] &3] 2hds]= 54 E502 9 oldA=9} always-on &
= Alo]ol:= isolation cell ©] & 235}c}.

7) UPF(Unified Power Format): IEEE1801 2lalte &, A=} A7) 253} 52 A9 H432 el 99 QelE(ntent) S 11430
L o AxE AES ATYyE galog Aojsle] RTL @Al -E] GDSI @A A-E tzel AZo] 7Fssitt
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EDA Hlt]
Cbo Apache | Synopsys Atrenta Mentor Cadence Calypto
Power & -+
Power SpyGlass RTL
Power Artist, Power D _ Compiler | PowerPro
Estimation Power Compiler Power Low— PA
Power_ Estimate
Analysis Theater Power
Power Rail _ . . _ _ _ _
Analysis Prime Rail
Power PowerPro
RTL ) Compiler, | SDYGlass ) RTL CG,
Optimization Design R Compiler PowerPro
- educe
Power Compiler MG
Optimization Encounter
Physical _ IC _ Olympus— Digital _
Optimization Compiler SoC Implement
—ation
Questa ..
Function B VCS, SpyGlass Power Inc131ye B
P MVSIV, Power Enterprise
Verification . Aware -
MVRC verify . Simulator
Simulator
Questa Encounter
Power Formal - Formality - Formal | conformal | pe prg
Verification Verification P Low
Verification P
ower
DFTMAX, Tessent
Power- B B Fastscan, B B
TetraMA
aware Test Tessent
X ATPG
SoCScan

1. Synopsys Al XX &M

Synopsys A= YAE A7AlE

oke] th¥ EDA Wloj= Z37] A
25 £<21 Design Power & A
zto 2 A vpeket dgdS-+4

s EFAE Flska ok (2
112 Synopsys AR Ax¥
A SRR wolFH, B vl
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A|dgiet. zF A =l oigk Al
Gl >} P15]-(

= o1

<3#E 2

Place & Route
(IC Compiler)

Power—-Aware ATPG
(Tetra MAX)
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<FE 2> Synopsys Al MZ&2 & 27K

= £ £ 7% 49
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Analysis - 1CC F ¢E310] 2749] power network 471 2 1% 75 A%
PowerRail | . = | - tikg Axde 7% 7ol me A3k ZSHIR drop) = EM 4
. Prime Rail i
Analysis T
- S 9] 29149 vl A
- RTL & Gate 57<¢] 1= 43} 438
RTL Power - UPF 7|9t t55-2kst, 9] Alold, 25 Alold, state
Optimizati Commpil retention, TFEEE A& T+ A9
ptimization ompiler ~ UPF 7|9+ A2 749 A1 & =9
- Multi voltage and Multi corner-Multimode *]
Power S
Optimization - UPF #¢ . ) o
- CTS(Clock Tree Synthesis) 9] 33 S5Al019 243} A
Physical IC - T4 AE s A8 iR daelE g5A
Optimization Compiler | - A, SI(Signal Integrity)E 243+ CTS A9
- tEEHAA, MTCMOS, Clock Gating 5 TF¥st 54 2 =4 =
g HAs} 7] A
- RTL, Gate §=01412] Multi-Voltage AlEelo)ld 2 A% 53
MVSIM - VCS, ModelSim, NC-Verilog 53} &7 A} 715
- 27 AAIAl A TR Dynamic issue 5 7+
- UPF A9
FU_H_CtiQH - UPF 7|9} multi-Voltage Rule Checker
Verification - Isolation Cell, Level shifter, retention register 5] protection
MVRC cell 4244 2 T19] A~ o] o F HE
P - protection Cell 2] 7% 2 7|5 #Z ¢ @714 T2 (Electrical
ower SN Ao Skl e
Verification Integrity) A== A =30
- RTL, Gate, GDSIl 575=2] 714 3% 7V
qua.l Formality - Power-aware formal verification
Verification
) - Preserves low—power design intent
power- | DTIMAX D g g anise e Az
aware Test | TetraMAX
— DS
ATPG Auto Test Pattern A3/

2. Atlanta AF A& &M

Atlanta A= 2001 W& AY¥ EDA & 9AIZ, RTL SignOff 91 Spyglass & 43}
t} AAE AA AlEo 2= Spyglass power S 5kl 1om, RTL ©hAlo A g F
A3} #ZQo] o]Fojzit). 7)ol wl thA] Power Estimate, Power Reduce, Power

Verify 2 Uroixm z & W AlE 548 <GE 3>3 #2r[18].

www.iitp.kr




<E 3> Atlenta A} M E A7

5T 2] £ 75 A4
SovGlass | Physical-Aware #& o5 7|5
Power Power II?(I)wer - B2 = ) ~E 21919 Clock Gating Ratio % Clock
Analysis Estimation Estimate Gating E-5/30l 3k AR A&
- Power estimation & profiling 7344 ¢] 253} 2|

- Auto Light sleep Z= A9 2 52 a3k vwg] T AAS
B3 viRe AR )T Al

Power RTL S‘;Z(\i}:fs - FIFO 7] & Gray 2139 5¢] FIFO 43} 7%
Optimization | Optimization | o | = Glitchy 9}l that 28 5! Counter Gating #I%)
- AFsRTL 7= A4 71% 2 SEC(Sequential Equivalence
Checker) A
SpyGlass -UPF20 ¥ 2.1 3]% i )
Power Function Power - Post-layout Netlist o] thF ERC(Electrical Rule Checks) #|1

Verification Verification . ~ Post-layout Netlist 2] level-shifter, isolation logic, retention
Verify - A= glo
register 715 A5 A9
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4. Mentor Graphics AF M72d £3M
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