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Study on Improving Energy-Efficiency of Set-top Box
Lee Sang Hak' - Yun Jung Mee"

ABSTRACT

Set-top Box which receives broadcasting signal and delivers it to display device such as TV usually doesn’t have low-power mode,
standby power mode. On the other side, most consumer electronics support standby power mode. The main reasons come from technical
barriers and operational stability. Set-top box normally consumes 80~90% power of active mode even though tuming off. This is much
higher compared to other consumer electronics which consume less than 1W in standby power mode. However, most developed countries
including Korea are enforcing the regulations which enhance energy efficiency of set-top box. This paper describes design and
development of low-power set-top box. Key technologies are SoC supporting low-power mode, system hardware and software operating in
separated power mode, and middleware managing the power with broadcasting system. Finally, we show energy saving expectation
through development and proliferation.

Keywords : Set-Top Box, Low-Power, Standby Power, Energy Efficiency, System Design

=(On mode) AEjAe] 28| HY ZF7I% oz &S
oA AQMsfiofst AT AAEA e FrRAH,
7] R E(Standby mode)ell A9 ¥ Au|AEL 4%
x| E4& B

A%, P 59 WAE F3
FA3}I o]F 94, T4 AZE WMo

TVY 4% AV #A2 ddsie 98 +343n. o3
Agutas 3Ee 15, O Aulx ke A8
st ndssEe 2%E Holx ok A2 3%
& A% AA WA, solEE Wy For ¥R VT
o] F7tsx gt ol2 U AFH2e] 2u|HYo| F7}
e FAE Eolx gl 2y AHA} AFdE 2R

# o] e ANFARY Aoz A oA EALAY S
‘AR MFurA T (M E: 20102010100071) 2 FHEAL.
Tt 2 ARy EdTd H997e
A3 AR EdTd 49dTe
=EH 200019 29 119
A 9:13 20119 39 2990, 24 2011 49 7Y
AAberE 120119 49 9

giEe] g HAAES dr7|RE A9 2ujHe] o
RE W ugtez SR ol 1S EHT didsd
MAZAAN Y AY S T8 FAGE 4= AT 714
el BEF dflolre ago] Eold 71€4 olfk Slth
a2y AES2Y A4S 71ed A9 WE A2d 84
o] Aofog Q3 o]F AdsA Rt e AHot. 7|
€3 BAE AFH29 4 REFoH ¥ F Qs
SoC(System on Chip)lX A48 R=g A s & %
& "uEdo 944 ol swsA ¥z o ot "&

olfrE WHEARIAZE Mul~ F4 At sz A3
ol EQFVE FAEI dFolth AFU2 fFEFE



198 BEAMZIF2A=FXI D H18-DE HM3I=(2011. 6)

£ B3E u, qFEe AFgEE HEARIA 92 ¢
W F 7RRIAA s g4olr] wEd FuigE Ad
FEAGA A7 74 Ago] o]FolAn gl wbA
f71RE =99 g W 3 39 Ado| AR
HRZoM B e £A T YEARIAAA FHF
FHE & T Atk "HA HAH ok F AFS 7S
< T3 AdY AFwaE T )T AFuradA
E7IE #3298 2 U Aulzg 4 fAE #o}
3= Aot

 =udAE AFT2Y dquz 5&& dstax s
€ A4 2 RS 7ledn. 23dAE AFeae oz
M A% o]§ FAE A9 # Ax s J&
o ol 7le e FEE AAsEY FoF A
7] gEoltt. 3o ME olg Edz AHY AMFU2E ¢
g7 A8 &7EHE 714 27AEE A9t 4, 530
Ae AAE F8 W83 AL G dis) A8 e
o Xz FF el guse] HFHE Ao 7
e A Ao FH 7]€d 2 Al da) AF
3tz ot

2. AEYAL 01X AHHE X S8 HE

AFdtas d5ydd o £5 4+ Ao A4dg, A
olE, 94, 28z IP AlFH2olch e FE WdolL},
TR WFolud wt g AFuag BF AFEAE U
Ht} =, CAS(Conditional Access System) ¢ §5-o e}
TEE o] gtol HD A 4oj¥, ARujd 7% Z& #4
WHo] F M7 EFE A4S F U9 EFE @ &+ 9l
o E& HDAY, AR7F, A4 440 718 A4, #Ho
g, f43 IP7} A§e A5 LH|AFo] Sojd Fulo
gt ol oldd uls| oA A7} FrlelE FAoln
g3 7% F7hek nskA A ua) oS F7H Aol
ok AF20] Aglau] AE TR diF B o
3 U o HAEAT T2y &8 FAY s 9=
Ao E A o6l

- 22E(0n Mode): 71717} Aol 9o gla FHe] #
Ao tigh 259 AFE T F7)5S T8k Ay

+ FEU7) 2 E(Passive Standby Mode): B]R7E o] &3]
YL 2= A FHZE 7]7)7F A dZH dxn
F715¢ #93A AW PrAoy YR AIZE
O R=2 vl § e 4

- EU7|EE(Active Standby Mode): #2HL o] &3
AYE 2= A FHE 7]717F A AZHo] Y
F71%5€ FHHA SAN YrHAoY YR ANFE 3
g 2E2 vk § AAY Qux AFARTEH 48
FE9 dioJE& FAsm e A

*RERE(Off Mode): HY 2914 E o8 WYL o=
A7l AER 71717} el ddEe] glu o’ %k

TR don rd, Y £E ¥ J5E Fi o
€ ZE2 v 5 gl A

7| EHe = 2RE gy|RE, QERCER JLHE 4= 9o
9, REE o] TEUW/IRESY FEY/|RER PR
ato] zk Aed 7)sdl disl 71Esiin o9 2L At
Aol Fuisk #19l9) EnergyStar, CoC 5ol fAbsieh

AlFut2zt Avlste 47t AEFE 7 U9 gE A
71719 vlwdtd F o FAAHQ E%E 4 & Uk guty
1 AolE/A FA AFHAE d7F I50KWhE AHE-sle
ANE7|(A7E 115KWh) R %28 Eal 32917 Baked TV
(20KWh) Bt} @& FFolth. DVR7)5e] e AlFur~el
4% A7 20KWhE AHgth DVR 7]50] e HD A%
ub2o] 79 dzb 3[0KWhE 4H|ele] 260KWhE An|shs
PCHOE ©e A& 403tk (4 Annual Energy Use
of Common Household Appliances, NRDCV-2008)[1]. &7l
A Bolgute} o], AMFurrel 50| FbEm Abge] m
Estgol wet Azt AuAE e FA3| Hojdr

AFutzae] FHER FES AndYS dol AEV}
(3% Deltt. fr8e oAl AR TR 7|2y, 58Y
A3ZA, HD A¥ F417], %7150 F71d 7128, A
Z71%0° F718 HD A¥ FA72 et Z 43¢
AR = 25 8,9, 5 107]0]c},

A9 AFHaE (28 DA Yeld ZAAE AY &
= iy g7l/ex BEe] LAY zo|7l A gl o] A
d 2 A e EFsn g /MY g2 g
EE EYeHA] R3e olfre WEAH| 29 FA A3l o
@ o] fEoith. WwEAdAlE AHAT WEE AAER
% ZYEE JuolE ARE $A%T Hele, nEdo,
AEA N T dade|=r} FAZ o]FojAY EH
AFZ7E AFEAE oA AE 9 wWgo] vl gdd U
gtop S|k 2| o] WAE} 7| wfFol), o g FAA}
HAE] F1 G 2HHYSE W Efgoze o
7178 S =5187] o8¢ 44t

Iy sEyeE 283 A 5L AFY2AY 4
H 4 @3-g gotsta o]& AR &= AEE nHE
3 F7stn glth. R H o2 v Energy Star & fd9
CoCe] &&7]Fe] Ut

{E 1) Energy Stare| MgeA 88 7|&F [23.4]

T ® Annual Energy Allowance(kWh/vear)
Effective Date 2011/01
Cable 50
Satellite 56
P 36
Terrestrial 22
Thin-Client/Remote 22

1) NRDC(National Resource Defence Council): HAZ{RF 3], u]Fe 2
A g fauA



MEAQ] OHX] ZE MO RSt AP

Power Consumption of Today's Set Top Boxes by Mode
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