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(57) Abstract: The present application provides an encoding method and apparatus for multi-channel audio signals. The encoding
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HEHEA, MAFENEGAEZERFENES, Y2 FEN TR IKE P
T X P LA KA T A AT B Y F xRy, A B e o 3k AR K (B R oA — A
FHEMMANEFFENES, REFENEE LM NERFENEAMFE A T EaENFE
HETFHERE A,

ITRAAEREF—FE M NERFENEAMT R, HHAERAEFR, B

a, AEZ AN FENFRXBFENINAEMFEN TR CEMAXEAATENEE
Y B 3T

b, HFEAFEMREATHNEEREE, N NHEMF & X+ %A X E &AW — 4
FEMAMNEAREETES,

W R B E S P AEA AT AN B AN E A, 8 & RPAT LR P B

AikE, AT RDPUHEE, TUAEXEES F R/ T H B ErAE X EMER, X
A UL D B e A, D 3 R

() RELANFEMRRELINFEES NN A FESE46, REMAXESE
ERBFFEMNBEEFER— NP ENEGQENIAFEXN AR EZM, $HTHEF
HHEAFHETRANEAEZ N FENEAHENETFENES,

MAERGEFETEF—FANNELINFEGETN S AN FEXHAAEXE, KiZL D
FHEAETHANNAS (BE—FHEMNEETWE AN FEXZ T RAEHEENEEE
), URAZELPIANFEESTH NN SN FEN RS,

AR ER AT, YFEEFN NI FRE, TURAUTARUTERF
7 R AW A

Cly X CEy_y X ... X C#

CH/2
ACH/Z

A REEA TR, SFEFETHNRAEENE, TUXRAUT AR ERR
ZE-DSE-E -y ks &

Pair num =

Cly X CEy_y X ... X C2

CH/2
ACH/Z

H A, Pair_num ZT TR EFENEGNANK, CHRTIE—FAMES 52 FEAE
WEEFESHAIH, EERLFEBMFEENER,

Mikwy, ATRIPUHEE, GEMAXEEsZE, TURESMFEN FIREMKE
AN A E AR A F B RS, 1R AR R B XA K /N T E A, X
ERBPEEXNEEGHTUB DS I HNE BT, #hmR>FExd el ik, &
EEE SR LR AR EZ it &

FIR303, HHEAEZAMATHREAEH, NEPANFEGFTFHNELH I MFESE

8

Pair num =
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SHTHREHEABZUGANED AN IEHEEE T,

AR ZA TR T, TUEAKBREDIANAFEFESHHIREE, AEREZ
VENEEFEEHESREEHEGENEES, FREGEHEES AN ELIAE
HEFHTHENHEAEUGINE LI HEFEE S,

BAREERA TR TELIANFHETZ HNREERBENESR AN,

REXNEEROES —HENHEAE M ENEHESR, 4, FEHHEEKL
FER-—ANFESFHAANAFECEFTHIBM— AN FES NN ANEEEFEET., F GBS H
BRER - PMEFHEAGPANEFEETUR—AFERNNES-NEFHETRIAM—FE
WX SN E R

REBEEVENFEEFHENXEEHERENHETUCE: YHHREELA
Bk &Fer, HEREHNBEANE - EHEHER; Lz KEESF 6 BUR LA,
BEMBHEEANE L EHEHHEA,

FREFREECQFEE SV ETEE, PR EFATRF AR ET
EENTE—HE; F, FIREAEAEE —SMVMEETESE, BaREEFEM
REGRIGEEFREENTE _FME; 4%, HAREECEE —STMMANEERE E,
BAREEFETREHRGRERBECEF —TREEN; 8F, X EEAES
—FAMAEEREE, HRAEFATRFAHREEEEREETESF —HREEA.

EREHSZER S, G EFTEELTHEL T L FHEMEE THEGHE N FHENY
FIMOR R R KR T — BRI Mg Bk oite, LRI FEETEAXNREE., L4
W TR ER B BB R, SETMMEEETEE N 1, LYYW EN AN E
0B, MWK ETEEN 0, HILFH M EFEENWIERELZ[0,1]. & &4 H
BREREIMRA, ARETEENER . BRI r P, TUHS AR E B
A (e 5.1, 7.1, 9.1, 11.1) RE—MFH—F—FEME, Flwd Ly 0483, 0492, =
0504 %%, AR MEwmATAF, S TEHEHEERRENENE —HE. i, 5.1
FHEAWE—BEMEN 0511, 7.1 FEARNE—FHMEN 0563, 9.1 FHERNNWE —FH
#0.608, 11.1 FEBA89E —EERN 0.654,

BEFRELRTHEZIZFHFRETIMAEGTNS N FHN Y WA R HEE
E—tEmbiEEr s, TUER FREETEAAREE. YA FE &R EN
Blaf, HFEEN 1; SAFENFHOMEEN 08, LFEEN 0. HhEEFEE
B 9% B TE[0,1] 2 8] . B (A B9 IE E e h I R oA, TR E MM/ M TR,
AL TR EERER (w51, 7.1, 9.1, 11.1) RE—- NG —WE —EME, flaoT
PLA 0.695, 0.701,5% 0.710 %%, £ 5 — M7 X F, LS A E /Y F &R 4% A
BlHVSE @, P, 5.1 FRERNME _EMETUY 0715, 7.1 FHEERNE ZFHET
DL 0.753,9.1 F#EBREIE AT LA 0.784,11.1 F#E B R H9% — B AT LA 0.809.

HTREEMBEZ HFATF T AR, AHBEFEEMREFEELFEAET TN XA,
g FTREEN T A NN EE IR ERE SR THRETEEY NN F
18] 7 B B B M B

AELEFTUEBLEPAANFHEE T LIRS M ETHIR EENERHEREY
e, LaFHETEE. BETEE. 2B ERERERE .
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(D HEEPIMFREETHRER, REEPANMFEGTNREERRE —F
MM REEFRE, Y8 TNV ETREENTE —HEN, AT ENEEANF
—REEHEES; YFEHMMRETREATRETE AN, #EfERHES
A e BN

Q) HEEPANFHAETNEEE, REELPENMFEGTNEEERNE —F
MR R FRE, 45 —FMMBEEFREENTE —HEN, AR ENHE NS
—REEHEES; YF-FHMHBEFREEATRETE WM, #ERENHES
A e BN

) HEEPAFEETHRER, REEPANMFEGTNREERRE —F
MR R E A E, S5 MM ERSETAR —DREE WA, #AEEL R
AAF—REEHEES; S5 FNAVWRKERZECE —POCE AN, #EENHE
BAAF g HHEA

4 HEEPAIFRAETNEEE, REEPENMFEGETNEEERRSE —F
MR R E E B, S5 —FMMEEREETAR —PREE WA, #E gL R
AAF—REENEES; S5 FNAVMWEEREECE —DOCE AN, #EgENH
BAAF g HHEA

FEHANE, REFELTLUCRA LM EHEEA, W THEKRRE,

AR EA TR, REEDPENFEGTNRI R A EHEZREENHEZ
B, A LUEREE S T — & MU B o 4 A A R e R X, B AT G A A R
TARTHREE, SRREERATAAREEN, HFERENERAAT L EHEEX;
LBRRAGENTREFTHEEAN, REEVPIANFEETHH KA EH T/ EL U
EA

L EAEHERNE B E AR, U XA R 7 A R E A EE A AT
BEREEY, HHLANFENGENH N FEE TR EREEN-FE, REFY
BERANFFEETHATRENHENE UGN LA G FEE 5.

THYEDPTFRETH R R AERAR, TR EME KR A FEE T2 [
T g, ERIAFAERNN TRRNPEER6FEEFFH XA HE, #%4EK
BECFLTEFHREANFENEA LR TIEFRAERF T2 TA TR ENNF @
X RAERE, T AL & /N E Y H AR 28 TUR Y AL

LR EAERANF —ELNEERAN, TUEEL AN FEE TR ESIRBEE
B FHE, REFHEPARNELENFEGETHATRENHEAERINZ LA YT F
(ER

FEHHANE, PRIV EZEZNEVPAANFEGTFNELH I FEGTHTHE
HAEARBURINEIWAHEFERET, REPFANFEETRERFENELFELY
MWEEES, REFFENEGFELAMNNFERFE T, PRXANNFEEETNE
BIATREE,

B304, X E DA E EAE T IATHR S LS B L5 H AR .

FH305, BEREZAPTHETHRAEN, FEDIAFHEETHATHSGUR
B G 5 A 6 AL

10
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REHPIF, WwRMEREZANTHETHRREAME, K FERFENESFHIF E X
PN AE EE S E AR, REENRENLE, #MAAEFELSELAAE
HESHTHREHELE, MERENHEZEZELPAANFERGT, MEHEFEES,

REMAI VKRB EAMABEZ A EMME e ED>IANFEEFUHATAR
FREHREFEN RS, YHNFHENEaMMEXBEZMATREAMEN, SELEANFE
EE AT EHEAE, HMEL, 7 RS T MW RmANE,

DU 38 3 A BBy SE 3k ) 7T ] 3 B o 7 vk SE 5 oF o T A R AL RS O A0 RE B
EANABHATHR. LS51 FEAHH, Z51 FHAEFRFHE (C), WEAFE # (left,
L) . WEALF# (right, R) . FEAALF#E (left surround, LS) . FEAALFH
(right surround, RS) LK 0.1 B # XMW R (low frequency effects, LFE) , # Bk
LR, #EAARNFEESREF E XY,

%1

FEXG | FEET
0 L
1 R
2 LS
3 RS
4 C
5 LFE

B da BRAFFREN L FETME S RE T AR REEEN— M flEr
GAE, ZRBEETURFHNELASL 10 FHBERE 12 BHRELE 20, T LA FH
B R & 200 AR AR R 270, ZRERE T LA L FH i AN ER, B
B f R E gD, A9,

ZFHEEENANERBANGE 5.1 FEMANMFERES (L. R, C. LS. RS.
LFE) , UL & % & # A B4 R4 (MultiProcFlag) , % 1 &4 A 3T B <A F# 5 (ML,
S1. M2, S2. C. LFE) , H¥, M1 2 S1 Z2HAMF By —x F %, M2 f2 S2 2 H X%
By —xtEdEx, UREFHEBEELE (sidelnfoMce) , L4 FHENEEGREEHETES,

FHpmERE R e rFEmEE T (RE pHdpde,. BFETH) WExpH gl
R RS e F #AE S5 (M1, S1. M2, S2. C. LFE) #EA4T 4R A4 ot Jf B9 Y A & i
55 (E1-E6) . #F ¥ mBE TN FHEEFHEIRT, TEARGRE (ARERE)
WEEFESLIERLHIEYR, TEFR P E (ARDRE) WEFEFSITE DA
Rk, F[aERY, B dpa e ] LUK R iR B e BT, Bl S LR B G A A B AR
IR E e L F EAERER G HWAEFEE S RAT R,

FEUHNE, RAMWEEES (Flae C A LFE) T UL HEH N\ F # 5GHEIRE 3|
Jm = # 1 5 E5 A E6.,

HnERED e RE L FEEES, UREL P EE S AE R GRAER N RS
FEfE5 (EI-E6) MAGFR (AL EFHAGFER) . WHH, BiREAEo T LUK REE %
FEfE T E R EATE T R EAT AR,

11
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Fab 2% F# g NANERN— AR ENE, wE4b Fir, P BEN
HA R aE: S FHGARE T, 2AEXERITE T, 275 Eal g W HaFER A E
PSR 7

% FEE L ETRES FHALEIE A (MultiProcFlag) ) oxAEF# 55 (L. R, C.
LS. RS. LFE) #ffkHs 54 Fp A EWAL M FEEH, BIL. R, C. LS. RS,

PREEXERITETRITES 5L A EWEHGES, BFL, R, C. LS. RS £
BERANFPHEGESZE A EXE, AFFETUXEUTARTER I MFEEST (Flw
F#fEF chl fiF #F 5 ch2) Z [E @A K-

N (spec_chl1(i) X spec_ch2(i
corr(ch1,ch2) = iz1(spec_ch1(i) X spec_ch2(i))

\/ N (spec_ch1(i) x spec_ch1(i)) x XN, (spec_ch2(i) X spec_ch2(i))

F o, corr(chl,ch2) & 7R F # 15 5 chl fn B # {5 5 ch2 Z [8] 7 — (L ey 48 % (&, spec_ch1(i)
KON #EES chl B8 1 MR R 40, spec_ch2(D&R R F#fEF ch2 (WHE i MRAR
B AR, NETRAEL N EMMEMERNERE. AEREBEECENNFEE T
H—tEAEHES EL P ERBENFEFS NN AFE 6 , HXHEZ
(Bl EH M EAPAEHNTE FENWEREZM) RAH., URZRAFH R E H S
B4 MAERFENES)  REMHBARMEXELER, Z2RMEXELERBHE &K
KA X AE Z A0 corr_sum_max 1 B 7R B # A & A B E R E E AR A G RC)FMLSRS),
B A M R Z A corr_sum_max=corr(L,R)+corr(LS,RS).

FENHNE, 2REREEITEAERINEERNFEGSTZH A WAEXEZ
J&, T UARAE R 2 Ry AT B E AT AR R B AT R %, BT, AT F TA X B EmMAEXERY,
m/ANTAM B A EMR, AEBEEREN 0. XFETURIITHE,

ZPFHRENHEEERRBEREGEMINFEESHERGETENIANFER
SHTHENERE., INFEFSTHMANTR A 2 FEAN 7R, %7 X URB &AM X
Bz Ew, BERTUSELREIZWHER. YEFFENEAMEREZ A TR
HEN, HEFENLNFEETHTRENHAE, SEFFENESWAEXEZ f/l
TRETHREEN, AEAFENINFEESHTREYHAE, SHEZFTELTLA
FHESHTRENEAERN, #HEMEHNEEN,

B dc AH XA — AR AT B, B 5b BT, AT A E @ E A
Hokd, feEdEE o ikE LER,

A HAREFUTHEELNFEESHNREREEME, AFIFTUXAUT AR ITESFH
55 (ch) RyBLE 18 H:

N
energy(ch) = \/Z spec_coeff(ch,i) X spec_coeff(ch,i)
H o, energy(ch)& <7 # 5 ch #IAL E 518, sepe_coeff(ch,)& <7 # 5 ch
WE I RRBR AL, N RN THEE— M F WS A R ERE
RETHENFEGTHEI NN EREEE, RFFTURAUT AR THF &
f£5 (ch) 89)F—HHIRE & 018 JE

12
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. energy(ch)
energy uniform(ch) = W

H ', energy_uniform(ch) &~ F # 15 5 ch 87 — (LAY B B 518, energy_max %
TENEFEESHWAREERGEEE (Bl energy(L). energy(R). energy(C). energy(LS)#H
energy(RS)) FHI | A% . # energy_max=0, M| energy_uniform(ch)¥ % 0.,

BETRUWHIANFEESHEXEME, Tham, BFAXEAETUEEGE FEE,
AEFIAURAUTARTHINFEETHEEFEE:

Sx/Hjh=o energy uniform(ch)

efm = 1
g 2 ono ENETGY_uniform(ch)
i, efm xA AN FEETHRETEE, LLR.C.LS.RSWFHE KT H I L,
ARy, HEXEEATUEEGERSEE, £ T LR H5 20 F— bt 2 5008
{8 energy_uniform(ch), KFFAUXRAUTAX T HELNFEETHTFHREREE
A

4

1
avg energy uniform = T X Z energy uniform(ch)

ch=0
H ', avg_energy_uniform ZRNILANFHESH-FHHEREEE, L. R, C. LS,
RS #9F#E XTI HME L,
FRAUTARITHEEHEES (ch) WEEERE E:

ener uniform(ch
deviation(ch) = gy _unif (ch)

avg _energy uniform

H o, deviation(ch) X FEHE5 ch Wit EMRE . K L. R. C. LS. RS W& 2k
EEPHRAEHEANLNFEE T EREE deviation.

i, BHREELTUEEEEEXNEEREE, AREM R EMRHER
W, WATEERA,

w R, KAEFHRENEEXCERM LI T, EF, Par sk EHHEEAZ 4
ARG FEE T HENAN T AN EFEFEN Ea TSN NEHEY, A FEX
FHNEFHEESRPZ— N PR ENA N EEEFEGES. ERGENEEAZER —
NEEHFRANFEETUR—NMF AR DD EEEFTRRIZ— D F XA
WAANHEEEGES. M TREAMWNEERES, AW HEHF S Y 1ZE &
SARE,

A xet A B AR AR 2 X BB E RE B A A, A EE DU R AT O R

(1) Hefm/NTHF—FEMEKN, RREHEHERY Par B EHEERX; 4 efm ATHF
TH—EEN, el EEANBREEHHER,

(2) ¥ deviation 7& & X [] [threshold, 1/threshold | Z ) B, At EH#E R h B KA &4
#rE R, % deviation 7~ 7EfH X [ [threshold, 1/threshold| Z 5, #EE W E X 4 Pair it &
B A . threshold #Y B & B F LLZ(0,1).

deviation T AR R Y B W Ay & B 8 B9 AUSNE B AR X T Y R MR A B R IR B
BRI ELE, BIRE RS E . 4 YRR S R E RO B JE A Y BT AT & BT B
18 Z o0 F 3 E 2 H 8 Bl = & /NT 5 (3 R2 T threshold=0.2) B, B Lo 4 B AR : —.
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L FHEMMBEENTRET LY MNEFENABIEEN-FHE, HEEHW S
B AT R B/ RO RY & B R IE B BT AR (0.2,1] 2 ], A8 & 7 (threshold, 1]
ZE; Z, Y EENAEEE AT YR MNEE ERMBIEE P E, Ay
BB 8 B9 STUE08 S/ 4 B ey & B B U e (L) Z ] SR A UL E R AR L,
LLE FENABIEEM LRI EE EREREN FHENLA R RTS8, HE
F AR BT F B IRRIE B/ R WIAY & B 1 B9 ST RE B R T Y SR B AE(0.2,5) 2 4]
1, 5 & 7E (threshold, 1/threshold) 2 J&] , (threshold,1/threshold)El % FX 89 % —Fk & B . H
threshold &9 BU{E & LA #£(0,1)Z 6], threshold B9 /N, IR 2% 80 & # R SREIE B A8 0 T 4
B WY& & BRI 5 8K, threshold FYE AR A, &R 4 B0 5 & B9 A7k
18 2 AR AT T 2 B AT & B R SRS R e SN, E o, threshold B9 FUE F A
£ 0.2, 0.15, 0.125, 0.11, 5% 0.1 %%,

deviation #. ¥ LUKk T EZ L F UMW MR ERN T4 F EHMBE TN FHENL
fE, et EmEE. YYD L e » e &4 5 8 at 2 /9 F 3 E Y H B
K F/NT 25 (threshold=0.04) B, T A AFMEL: —. Y FEWARGEE DT HF
TURMEF AR ENFHE, FRAFHN L FENMBEE/ LM E s
H T BE E BT EAE(0.04,1]Z 8], A5t (threshold, 1]; =, YR & E WAUE AL & K
TURMEF AR ENFHE, FRAFHN L FENMBEE/ LM E s
BB E R FHEEA25)ZH; SAULEHMAEN, 44505 E A& L
WIRY & 5 E A BT E A X RN T 258, RS Y F EmWNE R &
/H MR E F A ENTFHENEE A 00425 2 5, 5 A A
(threshold, 1/threshold) Z. [&] , (threshold, 1/threshold) B % k3% 89 % — Fil % 36 [ . 2 9, threshold
[ LAAE(0,1)Z 8], threshold AYE Ak /)N, KR 4 0 F & 89 U8 A0 & A8 X T 24 sl Wi R9 & & 8 Y
SR RE BRI T3 HY I B A, threshold A M A, RN SR F MMM E BAE X T 4 /0
WY & B A B RE B B B R K B0 R/ . Threshold By EUE F LLZE 0.04, 0.0225,
0.015625, 0.0121, =X 0.01 %%,

HTREMGEZHFET AR, ALEEREEMEERSE ELFEF T XR,
BUEEmBE T At M F B AW E M SR TR ERS X NN EH
I6] 7 BE B B9 T

A — MM T A, ey S — FURE B L F LY R (0, 1/threshold), MBS Pair g8
& ¥ X 6 98 B 4 [1/threshold,+o0) , It R L L a5 @y ML E A T L RIWINE 5
HMRAEE R FHME, A AL P AR B/ SR ME A B ey E e E
AT lthreshold B, 7 44T Pair #2 & #{#,

TG — MM A, FReyE R B 4 F] DLy & #(0,1/threshold), It BT Pair &
JE 3517 85 X 8] 9% B 4 [1/threshold,+oo) , By R BH 2 Y pf & M B EIE B A T YR miey & &=
TR R T, JF B B R R ATURIE B Y R WI R A B AR
AT Uthreshold &, 7 #AT Pair & /& # .

FEWHANE, ANHRAETURBIANFEESHE T -t EEEME, #HW
BERETFEERREREE, LT URARBAS R EHE ST H T — A G 2 50E
FE, #MAAtEFEESmERmE g, 2 URBENFEEFTFHEg FEE I
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TP ERBEE, #MEAHETEEREEREE . KT EARRZ,

AR B AL EE BT E] DLR R Z T BN A9 Bk & T Karhunen-Loeve % # (Karhunen-Loeve
Transform, KLT) 894 E, BN FANEFEESHERE (Hlwdd 2x2 wHEEE) D&
AN EBEESE, NIKETHEETT - FEN.

THREABETHGNNANFEEFAES, HEZANFEE T NNAERF®
55 (PI-P4) URZFHEAGR, FEAGRAFHEXEZ MM EFEHETE S,

B 5 BARFIERMEN L 5 &5 ey ML 77 vk B B R B9 A R B my — AN Bl oy 46 A
K, ZROEETUESMEDRES 10 PHER RS 14 BEDE 30, L UEFME
ik & 200 TR ESE S 270, ZMARET L AFEEREERED, FHEEERM L
FHAEESR, L,

HnmaReEnERRERERENRE L FEE5 (Flim & THE bitstream)
MER EER R E EES (E)fi% B # 540 (SIDE_PAIR) . #l4w, E1. E2. E3.E4. ...,
Eil. Ei, M/ SIDE_PAIR1, SIDE_PAIR2, ..., SIDE_PAIRm.

FHHEREREFEMEE T (RERpapde, BT A) WEM#EE A
BEOMHWESEFEEFHTHESME LS EES (D), flaw, E1. E2. E3. E4. ...,
Eil. Ei 4 Al@ T — A8 5 & f e 8 m kT 45 2| E1 #8455 4% D1, D2, D3, D4. ...,
Dil. Di.

$FHABERAFEL N TR ELRERT, ThFAE R T LURAETHM R H
ET KLT WAE, B AMANFEESH RS, (FlnE g 2x2 EEER) , Wik
BEX®IFEHETTE,

FHBEERGHWELEEESRELFESHFIALLRATH MG EEE 54
i, BAMHMEEEESRANTREALEET, THhEAEE T ANNA ML E
FERAEE, HHZANELGEEFETSNMNEERES (CH) . flw, THREAERTI
1 42 SIDE_PAIRI1 *f D1 D2 4 #, 15 5| CH1 ¢ CH2, > & F 4 2 ¥ 77 2 1 4 SIDE_PAIR2
Xt D3 A D4 43, 52| CH3 2 CH4, ..., 1k F A E ¥ 0 m R SIDE_PAIRm X Di-1
1 Di 4%, %3 CHi-1 f# CHi.

FEHHANE, SN RAMNEFEEST (Flin CH) FEFEL TS FHAEERFH
TREAEETAE, JUBREEEESR Y.

BoARFEREGXELHOAINENTER, wEHO6HT, ZERETUNAT ERAE
TR A 12 BE MR A 200, REHEPIR R R E Y LLESE: FREE S 601,
A AR 602 Ao YR A 603, H

REESR 601, FTHRBMEFRENE—FHN, TRAF—FHAMEEELL IFERE
T RBMEREFENESWNMEREZR, TABREESEAE UK KAMEKEZ N
HryFsln, FrEnprpEN e 0@ 2 b—MFpaEx, —MFENaEMRELIANRE
HEFTFHNRNAFEGES, TR —ANFEXNEF—MIXE, TRMEXEATERTFA—
NEBERWHANEEGEFZH A ANE; ABEER 602, KT Yk AHEZmATHK
FER, ARV IANFEESHTHENFREURINZ VP IAHEF HES; K
B 603, ATHAAZLIANHEE EESHTRD,

TR RN ER T, TAEDER 603, LA TYHAEREZ N NTHRET
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Frafik B e, AR EL AN MFHESHTRD,

M RIER TP, FRAEER 602, BAATREFAREVAANAFEREF
WA E; REFAREDPAANFEESH R XA EA TR EHEER, RIEMAERE
EHERASANRELINFERSHTHENERLEURI TR EDIANHEF
HAE T,

AR I A AF, TR A E S 602, EAKF T 4 AT a X (6 4 A Tk
S, MERMEHNERAAFT —HEHHER, R, YRR EETHF LM
VAU, AR ealHEANE —RaH s,

E—ME R ER A, FREXEAECENMRE - MM EFRE; i
W X EEAF MR A EEr R & FEENTE 8 H; &, TR X EAEasE
Frid 8 —F Mg E-FRE; ARG XAEF MR FHERMRABEFEENTS
ZEME; R, TR XEEEENRE AR RS BT B X E A
BREAHEEMAKERBENES —DREEN; &, FREAXEECEFTRE—
BN IEE S s TR s K EEA &R A aie TR B E e E T ES Z IR
Bl .

AR ER TR T, YRR ENEERAATRE - EHEEXN, AR
AR 602, RARHTHMNFAEFRFENEG T LA EX, THEIR L0 FENE
R FEEFTWRESEE AN FHE, REMEFHEL A AR EEE TS
ATRE & AL B DUAR B X R oy 0 N 29 5 s A =

AR ER TR T, YRR ENEERAATRE R EHEEXN, AR
B2, AAFATUHHFIRAE A MFEESHEEREEENFHE, REHAF
HERARFRED AN FEESHATRENHELERIAMREL AN AHFEE S,

E— A RER S I T AP, FrR AL FE A S 602, LR T HIMTE BriR # — F WU L Y
G R Z L AT REE; SR mEER AT R REER, #IAa g
AANF REHERN, AFRRLERNTHFTHRAGREER, TREMLEHK
[B] B 7 2 BT 4 b & 9 BT AR

REMPIRE, o LUFTHATE 3 From FigsEraBlev iR 77 8, AZIREMHA
BREN, HATHEHR,

B 7 A AREFEREL-OIETEA T REE, BT HOR, SR & Log ki il ey
GAR A, REMPIRET L aE: AEE 701 fFEisd 702, FiHd 702, F THM®
—ARENMRF BRI RS M E R TR A S 701 ST, ERFRAESE 701 £
P B 3 B o 77 v 55 e ] e 3 A 5

AR AR, E Ak A e & 5 R DAE i A o e A Y B R T L B
HHRAIY R B84 7T R LB E LR F AL E# T £ 5 A # 2 (digital signal processor,
DSP) . % FL fl % A& # % (application-specific integrated circuit, ASIC). 3% ¥ 412 |1 %
%| (field programmable gate array, FPGA) AWM RELZ HE 4. o LI FREKEEH
#H. o EAEYS, EAAESETUEMAESSEF A EE LT UL EMEANLE
2% o AR AT Y R LE BRI B O R A AL BB AT K, B A RAEA
BESTNEGRIERIAGPATE K. WHERRT UM TRNF@ES, AF. 7@
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#, TRBERLFHEREETET I REFHSE. FHEEFABRARNFHEN T,
GRENRALT AR, RERIRFHETHNERL, S6AFHT R AT ENSE,
FRETHEPFRINEHETURG AN FHEREZ AU FHE, RTCESHL
WA R EFHEERE, A, EHZREFHEET EAEFMHE (read-only memory,
ROM) . 4% % Rz t## (programmable ROM, PROM) . F[# &7 4 H ik A i &
(erasable PROM, EPROMD ., #, 7] # i 7] 45 42 2 1% 7 fi# & (electrically EPROM, EEPROM)
KA F. ke LLERALFEBUF % & (random access memory, RAM) , HJF {F
ShEp T L, EAREETERFERH, FLHRE RAM A, o8 SHANF
BUF it & (static RAM, SRAM) | Zi &AM HLAF B F %2 (dynamic RAM, DRAM) | [ %
HAMNLE B F %S (synchronous DRAM, SDRAM) . F (& #1E# £ [ # o A K AL 7 B
%1% % (double data rate SDRAM, DDR SDRAM) . 58 #l B # 5 A W AL & BUE i &
(enhanced SDRAM, ESDRAM) . [ i £ 27 A AL & B fif & (synchlink DRAM,
SLDRAM) FfuE # K F 4L &AL EF F44 8 (direct rambus RAM, DR RAM) . &,
AXHEAWRG R FENFRESEAEETR TR LT EATELLANEHE,

ARATIRAG AN R ULERE], &6 AR SO B I 52 5] % 4 B9 & R B T R
FETR, BB THEE, R T ENR G TREENE S REI, XL T T U
B R A RRIAT, BURT AT RO E N B ARt R4t Fh#AA T
VOSP4 N - BB O (o e U N v TN o B
o 3 Y B .

TR EAANRTUFELT 2|, AHAN T EREE, LRBANASR, &
EMETHEKTIAELRE, TUSEWR T EITHAI TS EE, AR TERR,

EARFEHRENLA LA T, NZEED, FEENEASR., KB E, TUE
AW FRNER. flan, ULF#HRNEETHARETEERN, flo, TEETH
R g, RARA—HEES R0, EREHFT LR ZINR TR, #lins A rHA
R LA HFTUERE G —NRE, SR UAE, T HIT. F— K, B
TAHITANAEELZ (B ARt B FEE T UEET — 8o, RESE LW
BERASREFESE, TUEEE, IRIE TR,

Brif (o B # it R B T LR R 7 LR 45 FF 8y, (FE A 2 TR R
WA AR E AT U g E R T, B LT — M, s 0w g 8l 2 A &
Bolk, TUREEZGMEFZAELTWNH L RH 2 HETRLAA L A 7 EHWE B

T, EARFENLHROIFNESEETTUERE-NMLEE T, ATUEE
MNETEBMBERA, BT UANSZFANIU L E T ERE—DETEF,

Fir 38 3 &6 4 R DUSR P o R 2 T B T A SE B IR Y Ak S By PR R B B S R BT, T LA
TN ENT BN P, ETXIHNER, AFEFNEATEAR I RH R
H A SRR A 9 B E AR T E R S UL P R R R B R, 2T EAL
BHHUFREHRE— FENRT, QS THAAUESE - ENRE (D AITHE,
M2, RHMEREE) PATAFFENZHP A FENLHRT L PR, Mwdm
FRNFaE: U, BohEHE, RigF#ES (read-only memory, ROM) | FEH.FHF
it & (random access memory, RAM) | BE#E sk L # &M 7 LU F#E FREWNN .
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PLERrat, RAARBENERLG A, ERFFHRFPTCEFABRT M, E7H
BRABAGRNHEAARERF FEHEBEORACER, THEHEAN LS8, ML EE
AR FNRFEEZ A B, A FH9REIEE N DB AR Z R 6 R4 2 B 7
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A E Kk H

I —MEZEFEERNETNRE &, ERFEAT, GF:

RBAFREE R —FAN, FRF - FIANEBEELENFHEET;

RBME P EN RGP R P ENNAEREZM, TR EREFEN EaaEED —
AEEN, —AFEMNAEMRESIAFEETHHRIFERGS, I - FHEMNE
H—AAERE, Fraf AR B T RO — N F R AN F R 2 A AR K

LR REZVMATHRAEH, SHARELP AN FEETFNELHANFEET
TR EHELEURINED WA HEFERET;

XTI E D WA B R AT BT SR A DA B R A 6 AR R

2. MERAER 1Ay ik, AFEET, AT ELCHE:

LR AR EZ A NTHET R TR EEN, AR EDAAFEETHATRG
B 2 25 0 B9 A0

3. MERAER 1K 2 re ey Fik, AREAET, FRAMREDAAFEETFH
EOHNFECERTRENHELEURANZD AN HEFEES, 3

REPT it £ B A EAE T I E X JE

RAE Tk 0B A F EAF 5 0 2 X8 B9 2 a8

REFLEELERER AN FAZDPTAFEETHATRENEHCEUGE ik
ELWIAEEEET,

4. REAAER 3 TR T E, HFEET, IARBEIRED LA FEEFHH
XA (7% 2 fE A i X, &4 -

LTS X A ERF TR AR, HEMAREAERRAF L EHERSA,; &
%,

LR R R EAETF &M AR, #HEMARENEEANT g HHEA,

5. MBERAERK 4 Tk ey 7k, RRMEAT, kB ol KA EEHE T F —F b
RRETEE; TREFIREAERFePRAEEEIARETELPNTE —HE; =4,

Fraf s XA A A F — F AW E 2L AR KEAEF6MREFE
EHREEFREENTE ZBH; &,

AR R EEaENAEE - FAVNEEREE; MTREIXEEFTRFHE
R EREETES PO E A &,

Fraf s XA aE A F —FAWNEE RS E; TR KA EF6MREFE
HHREEREETES PR,

6. REMAER4KS rvay ik, AREAET, SRR EHEEA A LT 8
EHERAN, IANARED AN FHETFNEDAAFEETHTRELTLEL
REAZLPW I AEFEET, A

MR EGFEN EAN NN EEEFHTHRENEREURI TR E DT A
FHEET,

7. RAEARFE R 6 Prad 697 ik, EAFAEAT, BTk xd Bk B AT = X & A2 M By 5 4
ETHTRENEABURIARESH NG FEET, BF:
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SRR E R A PSR A AR, HEAR YN AR AR
R SE ST RS S

HYRE B SR E 8T, RIE TR T E o AR B
HTRENEAEURAT M ABFEET.

8. MEMANERARS Frikwy ik, AFMEAET, SR EHEEANTAE 5
EHERAN, IANARED AN FHETFNEDAAFEETHTRELTLEL
REAZLPW I AEFEET, A

WHAREL AN FHETHREESIEEENFHE, REFAFHEL AT
FPAANFPHESHTHEABAEGIMREL AN HEFERE S,

9. RENAEK 3-8 FE—Trkay 7k, HREAT, AAREFREL LA FHE
BRI XA EHE EH R 2w, LaE:

HIHT 5 P38 5 — F WA L B9 98 A A A oA TR A (E

LR WA R AT TR AR E AR, HENMRRENEEANF L EH R,

BT G A A AN T S OSE TBT A A R EE R, A ARAE BT AR U ol (XA A BT R RE E
HE

10. REAAER 19 FE—TRRB T ik, ZREAET, P 7Elas:

MARELP A NFREETFRATHRENHENENFEETHTHRD,

1. —MERERE, AREET, GfF:

RBUEIR, FTHBAREHE T, FRAE - FHMEEEL L FEET;
RBMEmEENEG TR P ENNAEREZ, TREFFEN EGAEEL—F
#wR, —AFEMNEERREPANFEBETFHNAANFEES, IR FENEF—
MR, AR ERTRTE — A F B A FEE T 2 [ oA R

WNEEE, ATEMAMEREZAATIREER, SHREPAANFEETHHIE
PHNFEESHTHENHABEURANED W M HEFEE T,

EDIEIR, TRk £ WA E L AE T Y AT SR A LR B AR A AR

12, RBAAER 1 Frewy g, AFEET, FRREESR, LR T LHAMEXE
ZANTRET R BOREER, XA ED T FEAEFHATRE R BG5S R

13 REAAER 1R 12 TR RE, HREAT, TRAESRR, R THRR
i E b EANFREETHERKEE REFREP I FEETHEI XA EHEGEE
AR RENAKCELERR AN IR EDFANFREETRTRENHALEURE
FraE PPN HEEEET.

14, RERFER 13 FrANRE, LHEAT, A QBERR, LEAT 4R 55
REEA A FN, #EMARELERRYE s ENERA; &, SRR
REEAH &AM, AR ENEER AR —EH IR,

15, RERAER 14 rpy = E, ARFEAT, TREFRAEEERLF —FHM
MR ETEE TREIREAERAPRFAHEENRRETEEANTE —HE; 4,

Fraf s XA A A F — F AW E 2L AR KEAEF6MREFE
EHREEFREENTE ZBH; &,

AR R EEaENAEE - FAVNEEREE; MTREIXEEFTRFHE
R EREETES PO E A &,
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Bk 50 X (8 {H & 48 BT R 5 — F A Miey 18 e 8 5 Fr ik s X [ & TR & 1 2
HHRBEREENES —HREEA.

16. RFEARAMER 4K IS RAMEE, ERFEET, SRR ENHEX LR
—RENEENN, TRAEER, BRF TR ERE E &AM N EHE ST
ENHAEUGRI R E DA EHFERES.

17. RERFIER 16 TANKE, AHEAET, FRAE#E S, BAR T4HRE
HEPHEMEAFMNYWFEN, TEFR YW FENCENANFEE TN EENEE
HER-FHE, REFRFHES AN RYHFEN@eMNA N FEETHTRENER
BEUERMHEMANAEE EE T,

18. MBEARAER 4K ISHRAMEE, HRFEET, AL ENHEXNTAE R
TREHEENN, TRAEER, AR THEMRE >IN FEESMEEEENREE
HEH-FHE, REFRFHEL AR EDIANFEGESHTHENHAERIFRE
SHENEEEE S,

19. RAERFIER 13-18 PE—FEramxE, LEEAET, FTALEER, THT
AW EHAE —FMMS N REEEELTATEHREE, YR REEERT IR
HER, HEMRGEENEER NS R EHHEN; SHAREEE N NTHRETHAS
AT, A ARIE BT IR B X E A B ik e B St

20. RAERFER 11-19 FE—FEFramEE, LHEET, FTAREER, LT
MR ELIANAFHEESFRATHENHELENFEETHTRS,

21, — Mk &, HEEAET, @

— e H AN HE S

FrEHE, ATHEE- DL NET;

YR —NRENEFHIR—ANARENREBREIAT, EEHMA ARSI EEEL
B AnAA| B 5K 1-10 = — AT 8 W0 7 o

22, —HFITEAANT AN, EBEET, AFUTENLER, IR TENERELT
A EWPATE, FEHFF R EALPAT A ZE K 1-10 £ —THT 8 09 77 % o

23. —MITENTEFENT, AFEAET, EFERELFEK 1-10 HE—TATA
W% B ENE TR T R RAFR .
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