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— i B4t F A T KERAKRRERITRE, RF TiXk
B4k, REAMBAEN T kA RATERITRAA, RAGRITG
BB eA £oF, BRLRGFRAZT ARG LBRDLRE

ARRAMOFT R ZAZAGEBORDRERST RE A6
BT M. BREERAMSFOREREHRE, RETHEEAINGHF
it B B AT B Je BIEAK

A1 FERRTET —HRBALP—ANAERFTEGATHERS
FEEREHZSG 20 HER; ZE 200 TATEFINAGHESFTF, o
HER. BHLERECERLR. THRXNFMER (U &
( “disk-on-key” ) BF) . &AM, FRALCHEARERXE. fo/RE
TR AL KIEN 2 AR BN

R4 20 A5 —NHEMES 24, ﬁ%ﬁ%ﬁ%ﬁﬁ%ﬁm%@ 28
W AAEES] 0.4 S ABIAMET 32, ERLAET A TIFGIERFR

2RE, RiE “BAEHEET” (analog memory cell) Al K5 EAEAT R
B ANYRARAEEBEIE (b ERBH) HFM-ET, %5 28 7T
G, FAT AR GG ARG 2 7T, Hl4e NAND. NOR F CTF & Jig #4#
¥ 3,, PCM. NROM. FRAM. MRAM # DRAM #71. #4ikE£57T
PR e, F/REAFEALS R EAEMBERBR, ERALFE
FR A AR IME,

i it B AR AL O ERE, A% 20 RBEEMER
MBS, BRRELH ARG THRREE, FEHENMREME
— R ATFARARIME, Flde, BddewMTRAFRFEMEZ —BFANEE
T, 2R EL TN L EEUTRAEREMARROR TG AMREZ—.

BHAEE G RN 24 FHORBERRBEL Z BN NEAERELE F
236 Y. REAHFEER/W)ET 40, ZEIER IR E FFH
BAGMEA I, £FET 40 A AT X ERGEA. BMAHEF] 28
ik AR, 5 R 40 H R, Hdsbm AT 32 A E,
HBREA 1 ERS ES B EARTF KM (sanple) . REZRAE
BARIT., GHMEM M AR G THLT 8T,

15
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Ak B2 5 A E R (MSP)S2 IAT A B 24 F O RE G AAFIR
h, GHBEFALERZEMSP)S2 48— MEFLAERLT 60, LLFEFA
HRBEN 24 FPHFNZABBH TR LIS, £T 60 A H44EA
(ECC)3t &5 N A4 3 708 AR AT S 70 21 B ) R4 4T ECC 75,

4 A3, MSP52 AdfeitIR g AL TNELE $ AN RIRITRIAT
Bdk, MARET 32 i b 3B, £ 60 B2 6 ECCRAFEAT
BEE, RESTZMRESNMIRLRERTEFI G, EREEFTE
BRESHIEHF ERAETXERHEA.

#% 4t ECC BAFTEREZTCHMILFRFTHRESZHEHS
BN, Bl e, L 60 T AR A H BH,
Bose-Chaudhuri-Hocquenghem(BCH) & . 1 % & 4 184 1 (LDPC) 2 3,
Reed-Solomon (RS)A. #-#L. turbo A4 3 € EATE Al ) 2 F L8R
T LY ECCHBAFTE, KRLAMBEYF EZAZ AR R T 4R, @2
B85 B AR E A

MSP 52 4 HEBEEFE 72, LKET 60 Al TAMEEFL G4
B 2480, MSP 52 QSN B W/0)VE R E 56, £ MSP 5
IMEGLNANED, 4K 76 £ MSPS2 ¢yt fet it 254 EE
760 Fad %) 58 76 TTAVARE I, XA, £57T 60 /X242 76 7T &
LB AT RS, RF KRG EENES.

B 1R EY—FEPARGRE, LRAABEFWIA. £ TRA
TR CERGRE., AFRRL, FEBRRLARERLE GTH,
B AT, FaEK, THAfRAF B ARFXERE, FAKE T
2.

EB1ATRANEGRE Y, AHEM 24 F2 MSP 52 AABANIR
SHERBERAC)TER, R, EBREETET, AHEHFSF MSP T
AEREBNS LR HEMCP)RAGREGH (SoC) T84 B 64554k
A E (die) k., XK#, HFHRLH MSP R THG T A5 28
FIEWE —REF, TXH 11 HETIMHEHRE. XA, MSP 52
B RAI I AR EI, Hd EMER LN LB RLEHRAPAT.
E—EikFXF, EAMSP52 ThEH2| $ANAMBH 24. 2420

16
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MEBERFTENRMMEFT BT B AGEREN A ¥iF
60/867,399 ¥ Ffik,

EEFTHAEREY, NENEZTEHE NG44 SF 24 65838, 3
HKiEHRBELAEE VO EAE 56 F. ke, BEAKEEAE 72, Hit
Bl AR 24, X HER T AU LB A5 B HATHRAZZ AT MSP
52 AL ZE. Hlde, 5060 T A ECC *F IS, T vAIE Hofk Ay 3R
18 B eg L e BB, Fo/RTTAERIE RS (scramble) . A BH 24 P
B ABEEZF SR 36 F. 5 R/W)ET 40 345 53 A7 ARABEM
18 FFdeiX B AT ARAE B A\ 55 28 6931 BT 32 F.

EEFHERBMET, #/5R/W)ET 40 RE LG AHET32F
R EPMEF R CNEARRKTF R, ARHEEHFAZF R 36 T4
E MSPS2 %A R 72, A—REHFEP, MSP 52 8ET 60 HiX
o XA D S, Wl AR, THROEDETZEE S AR EA
R, BEMARKRE—AREANKIFE G — 85,

FXEHE AR, BidfeiX e AL T RBMEAE % NI
FREHATIRE R R IRAEME T, sTHEANALT, MSPARIE S M bi s Rt
FH—AKEE. REZTH MSP £#HS ECC H4EA ., %RAKEELE
N/B B /0)E+ B 56 443 THEA L.

A% 7 45 44

B2RRKEP—FEEFTENAHMLELES 28 9 T7FH; AEH
2 FREBINFHREFBRE PHARAMET, KXAYBEERHER
FHEERNGAMEAFLCHENRE, —REALTEA G5 6E
o B X H F ;A PT 5| 6 Lak o ATk,

3] 28 BT M EERA EANMTREANIIGMBET . &
ANE T 32 B4 —/ANF BEAMMA B B F-FIRMOS) s AR E . TTAdid
RS, BRRAREMELELESF, o—F A (BFK
ER) BME—NFRZEAFY., GHELTTHETAELR ZTZEA
BITRE R d, NMROERREY, HRKARETFERE BRI H
REMAR LB NRE, RIRITRSER FTHMAEZETT A,

EB 2 HRAERET, BATHAERETHME G FLR (vord line) 80
%, B RAREHRBREEK 84 EE., E—EERFETY, ik

17
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NOR LB M4 ¥, RRAEESS &A%, AHENKREXFTET, of—k
NAND £ T84+, LR EHIFEMBEAS (string) .

BE, EBRW)ET 40 BB TG0 ES P3| —H T ET
3289 (BB B ZEAEBE PHFAL) B ZEALNRRE
ARERE—ZIIR (FRAERTTHE) RERZFZETHIIRE
E, 2040 FmBE—FHARNREADZEAEEEIL N FEL,
H# T AR R AR TR R DAL R EE. 7, £ 40 B i —
MET, LA —R. XA, /5 (R'W) £ATAER L eETRK
R 0K E 5] 28 &) G542 T 32 HATIRIRAG H F BEAAA.

Bt AEFIBEIAER, FEANALF ENFMHEARR N S
Foip eG4, E—BRETETY, BEROLSHEF 84T, AHRE®
FEP, B (FR) THARARSR. #ldo, £—EFEFTSLO)
BHPHEIASARR, —ROUESTHETLT, H—ROUSBF LT, BF
BREE, —A 2 B LTLABBHFETHEAAEOR, 3 LFHFELET
BB BITANR, 4R BELAAMBEFETANR,

REBTHBERETECSZANARGR TR, @ FOAHELHT
PABA LT ARk, EBFH 2 EFEFLET MLC B4+, SR
BBA NEFEOFEIR, LOSILTFAEL. BLAFEETIATER
(FMBFEA, EAHRK/REABAL) . XH, LT RARLECHRRT
FBLE, 3IWHFEABHFEAFTEANMREA 192 R, 4 biFHELTENS
BEFARA 256 R

— R HEHBHOEAANARSABRIHEHMEART (FHASG
(plane) ). B FHEABAEAEE N FREZIR A —/ “eR” WK, 4
W pAZRE, TUARXBEHEBTATREN G,

HAEE Tk AR
B EGMET 32 PRAEIME (ol 1REE) THEA I ER
kA, Ld47] 28 PARMAAMEIR, Flde, B35 FHLLLT
B8 R AR TRAE —AMHFEEAHTTREE, XFlde, A4
RE BT R E AP R, AR B E N ER, AN ITTRE/ETRE
M BABK A ZHS, F—EHEKE, BFHRARIRE, £d

18
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x5 p 3tk BT R A PR (Bldeik, BRERBM) FIRY,
st Mgl X EAGFMFTRIREFHRLCEATEIGLITK
T, BH5h—A6F, AL —FrkAAHAFZTBEAMX (Back Pattern
Dependency ) (BPD)R AL, —AN4FZ U H BA-TRAR AT 4 L AT4RE
AW AR, HlieZFl— NAND 2L E FaL € RGBT Y
.

HEET 32 PR AEAA BRI, FllettE EMKIE
A a4 iR R ., TRAGAMEER/XTEAINEKERFHE S H.
MLC S# FPHMETRALLZE, AZMCEAT, ATHENRR G
- Z ) 4 £ ARt

15 % AT PRt B4 - 7T

AKERFEHFE, B4R S NI, RAEET L6 A TSR
5] 28 BUAEIAAE LT 32 P IREKIEN F AR G, ST R F &
st SLC B4 (e FTEB 3PF) = MLC B4 (e FEHE 4 A7) #RE
H .

B3 RATERRFTHETREBALY —FHEARTENAELELA
(SLO)BEH P i BRI+ &ER; B 274 (Flie—R ) RS
BAPHBATIRELELET A, FF—4FER, ZBAKRKT SM4EEL
RAMEATHIIRLEGIHAE. £B 3 6 F, BENAFMELTH
GAREANTHRAFHREL T H—A, FENELFMENRESE, &
F 2 H  B A R AT A EFFRARIE, NAHEET P IRG LR
MR BT fE AR AR AR b T A St e BAL. sbmpld, #K 90A B7HK
BATHBAME 1”7 BETHIIREESA, WA 90B B THRAEFNHF
FEARL” 07 8 £ L TR R 5,

BT, WX IAFIB AEE. KP4, FEFTEFHY
M, WBAEAHE RN GME AR RABER AR BEEL
CHAE, ARREL5"" Fo 10" 63 IR MR A9 4% B 4F X — AR R A 48
LYol ERAZP—LERFEF, MSP 52 BHHELSEMH T EA

19
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BRITRTEARGEECRENGMEAMEAT QRE, Rk DMERE
%,

B3R2FAEANTIR, 424 T1 2 T5. £—® KKk F5EF, MSP 52
ERAE-ANRERENGHET, FAARRBHETAE—/LEREER,
BP A —ANEERITBREERZKXTFERLD TREFEA GRS T,
ERE 3HEHERSESY, MSP AR TL..T5 S HANFMELRE
K, AERSAMAE IR LE R, MSP T#EEE LA A& F X% RE
BT, Blde, MSP TAMAE FAFE R b A2 B 69 TR 44, il
WRMBITRAE—A LA IR mBH G EBAF. TERHE—FHER
Hr An T ARG T o AR T %

st F & —A BRI G AT, MSP £ $ /A hdkss Rt A
—ANREF. REEZRTHMNIER A FAHMEANEAXKYGTEEXA
FTEEM., E—REEFET, REFTHRTTHRASE X EIEEA E
BT Rk (Blde, —ANEFRGHKE EAET A T RBAL 5717485 & 8
BARE, —NEFHHRESEL TERATRAR0, YRINHEE
R FRAKRGTIEE) . AREECTRFEF, ESAFTHERANTE
MRS T LA (B, REZEREKTREE, SESMERES
SRR .

ERERER Y HERFRARZRT, RIEREZT"RBETER
WAEE T R/ LAE 8 PR L TRE T EN S, Hlde, RE
FTEL—AM 2 BERSLFRTHEERF ESAL. F—HKEE
TR ER, RS BR” , PRLENGHETL AT —
"OT, "I" R "ARAL"PH A, XXRFH, TUARAEMLECEALX
HREE.

A2E, YHEANLAHMEANRIE RSN, RESMATHGELE 5
BB —FAtheds. Hlde, E—A4 & MLC ¥, HFAKA B4 (LSB)
HE-ANEEE, ARSHBAEMSBHES —ANESME. EAF SLC
Fo MLC AZ 0 E S B F ikt BRFH ¥ A T ERE—FHA.

MSP 52 T RAEATER . A TFEANARKRERRITFRESMAY
Gk, E—REHxFEF, MSP kg fl —HF 5 thix 4 R 6 R E 41648
XBAETHENER. Blde, TEATEHEEIFTHAEANTTROGERREEA.
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PeE R BEEE
Tl T2 T3 T4 TS
0 0 0 0 0 Ml
0 0 0 0 1 M2
0 0 0 1 0 M3
0 0 0 1 1 M4
1 1 1 1 0 M31
1 1 1 1 1 M32

EERRBT 32 ARAEEME, i2H ML..M32, HAEITR T1..TS
B S AN RAR R 2 ANTHeAA. BRE 3 KTk, IERER"AT
BB S FTEAGITR, ERLERX"1"RFRBRAKT IR,

BE, MIAMRBFEHTIEE, AYHXEEFHATHOREHS:
KA S AT IR A AR b &R, hiRE R HLeasW
B E RS EAR TRAKTIE AN EE.

— B ERETRBEAATR—BKRABRFE. o, B
T1<T2<T3<T4<T5, & T1..T5 £ &R 5 AL R 4704 Cl1...C5.
R T4T3, 2R X ABEANELERE '1,1,1,0,1' HHFEEAKT T4
PNTF T3IHUALRER ., IHGERETRIFI I ARY, FloliE
BAEEV—RERBETEAZOERREN., A —F @, 4
',1,1,1,0', '1,1,1,0,0', & '1,0,0,0,0", 894 R E & —& .

BT R —HYLRE R ESRABHHRE S/, MSP FTRAAR
R F XL ER—HARLERE, flde, MSP TR —KHLERE
HXRAZ, 6 ECC BALEIFILENAHAER. &, MSP T LMK
FEFATERB A —B R —2., Hlde, BE TIHHELR"0" A HERE
# 3| ATE, MSP T eA¥'1,1,0,1,1," £ A 41,1,1,1,1' £,

M A4 R R, MSP 52 TAE i — AN F $ A rbdi st 26983,
& RARE GG E B AE, Blde, MSP T A& HHEA LA T £ 061k
H4 2T #AK b (Log Likelihood Ratios) (LLRs), 32 X #:
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i}
5
3
"
::ﬁ
It
i
i
\
N |

AW, Xi ATt G20 F AR T BB, r TR
ZE PRI AERME, £ LLR A REL ECC BALENAEE,
4= 2007 45 A 10 B & X & PCT + A ¥+ PCT/IL2007/000580, %
2 ”Combined Distortion Estimation and Error }Correction Coding For
Memory Devices” #) 3 i , L F 69 A AL vA 71 A 8405 KA R
8.

At F LLR,MSP T A BN G EARGAAME: D) HREXAHIKT
3 T AR A B R KRB FR, 32 Va, QQMARA & FEAHELIE
8% BT, 384 Vb, £5T8 LLR TTHEMETH

A{X;)= fﬂg{ ‘ - = H
i

~{og {V ‘ _ﬂﬁf Tﬁ}
o f% . T J

HP, T1AT"1"AH LB G RET A SH 6P SHEBE, TORT
A0 A E BB RBLASHF G T AL, r5HABEAFTER 0
2 S

W & Ak S U AE 38 e 64 S BRI AN T ARG IR, MISP £3F 1V, A=
V, . EE K, LAY THEEBMECHERAV, VT, AR
ANEbg3ghe, R4S, TAZHE], f£316 LLR TF 2H#4.

X KA, MSP 52 T RAMEATHME A AT EAMABRERATE
R BE 6 T ik B

A ECCH MSPAKEE. EBFTEAY, AHAE—AAEME
A (Bl —ANHHER ) P 3L, BRENDF, EXFE—/ECCHTF
AL, MSP #9125 4T 60 2R iz AL THKRE S, &R,
WIAA LA & TR EEAN G AL TAE ECC BALEYHIRT EHR
1, TREZ.
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B4RBEARALPA—FEHFTRES ELTLMLO) B F &Ik
ey~ E; EB 4876 T, ENFMLELTRERZDATRATH
W gy — A, B SN E TG 2 AR, B4 94A...94D 55 B
WAL E AL, "01", 00" Fo "10"HKIE G E T IR B E S
. EABIF, MSP52 A SAITREXEEBMET., HEAIRECS
EAR, RBFETESABALASABRAGZARFEERA. TRE
F| & 4= T

T & 1Mk
1 T11,T21,T31
2 T12, T22, T32
3 T13, T23, T33
4 T14, T24, T34
5 T15, T25,T35

FE—EkFEP, MSPS24EA 15 AMTRGE—/NFHRELY
MREE, FETFISARKRLERFTFRKEE. MSP TRAMFEMEAR
R EFAEMAT SR ERGTFESENF k. w LATE, MSP
1% B 3 E A A3 ECC A A2 e Hr .

ERREAFTEY, ERANNERTRRAMEL, HETELT
BGAEA A, Blde, EB 48EREY, /5 RW)ELEHEZAT]
R T21. T22. T23. T24 = T25, BP ¥ &K 94B #Fv 94C Z 6] 8945 T . /& 4
B3R E TR, PATE —LH kIR, MSP ARIEE A IX 5 ANTTFRIRAF &) S AL
BRI EME - ANARES., EFIEFIIR T21..T25 X EAAAFR
Frod, T HA — A BARA AL 0", 42T TR T21...T25 X F AW AS454K
o P A — AR B, B, %% E A E T RIAA B
(LSB), —X. LSB ##, /5 R/W)ETLPHATH iR, £F =
WrE, /5 (R/W)EUARE LSB EAME, A TR TIL.T15 X
T31..T35. 4o LSB ## & 4 "1" Bp ik BB AL # . A 45 T & /B8 B A&
3D, EFH_HETHEEA TR T11...T15 5F MSB f###4, X LSB
AR 4 0" 30 A A TR T31...T35 - MSB f## 45, MSP 4R4% 5% — L& B
BHERGSARBERTESE AEE, L EKEHHA B4L MSB.

23



200780040493. X oM P E18/30m

KM BLR I TEAME SRR 8 $ ELTF PUT.
Blde, £ 8 E (3 WiFH$EA) 2%, MSP i 5 R/W)E T8
AP RBERBAZEAN K. BRE -, EREFITRGLEME
HARIR T Z AT b4 $ AR LA

EHERG SRR T ET, S0 HRBURTRM Tk
M. 4o, KAEB 4, T4A IR T21...T25 i LSB. MSB #i& BT
WHEE A TR T11...T15 #= T31..T35 RiERiZ LT, e RILEL RN
TFAREBMEATF T11..T15 # T31..T35 =6, WHZZEH"0". 55—
F @, R RS FELEKX T T31...T35 AT T11..T15, R #
FIEAEAL, AASIT, AFITRR T21..T25 &res & X, A Tik
FR LSB, {2 R A FiI MSB., £Meyd#£2TATHEEE MLC, & 27T
Ak 3 skt 8 BRI,

B 3B 4w IIREE A FHEE, UL TSN E 6
HETEM. BHRERFTETY, £4% 20 TARAETHE B IR
4, EF LR B AT B A a i 7 X, AREZTHAERKE N
Mg, REAIABA4REFTTAELE TARAGITIR, sl f#L
BF kAR HLTHAT R RO IR. £ ELTLMLO)BEHF,
WERSEERZAGIIREARTATAR, Fl4e, B 4 F, TR T11..T15
& 18 §a T 48 R B F I 1R T21...T25, & T4 B RE A ITRE [, #ldm B K
Bl 9 A BME A LA R 697 K 3R 4% s 1) &9 18] F R ] & . MSP ¥ s &
IIFRE RS, RAGIREAEA TR, Bl st aME 5 A 69153t

A2 TERTHRBERLA-ALHRTEGA TAEUEMET
2 EBRHBFEH T EGAEE; FE—ANBMEL, KFTEHT: RH20
BB 100 8 A TR R IAT $ AN BB, A RRENE
BREBHENMRER, FARSANAXTEZEAHITIBRLCEZDTER
XFXEREITRAEF. EESTAFE 104, MSP 52 HR3E 2 AR
XA AR AABEAH—ANARKREE.

MSP B st —AG4E L ER LA SR 100 A= 104 #gidf2, X—
L B T BB R EA ECC A F . EBFHRET, /5 R/W)EL
40 1% B 4 T T RAR AT A B — B R TR MR, — B A
AR BTk EFHE Rk, MSP st AT 108 L Al iX L E 5
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#ALZ S, MSP 50380 B 3R 112 IR AL IR, MADSIE B F Ak
WA IMEAL.,

AEPAREN S TR ERF ELTAY AN ELZAR S
BB RKTRBAFAG XTI AMGEDMENE &7 k. Bk,
it HREHEREAFTHAWMAEIMECH MSP Fide, (Hlde, RAZ
D HEAE-F AR ), NiEEETARRERX T AMGEEGBERNE.
R, ek AR GBI B A R RBFE T S ThRE
e, R ELATHRIMMESENTIRBATIE, AT AL EZHSH#
EHRFEIME, THEATRALECEANEHGIHBER LR,
Blao, R THAEIEQGEEZ 04V, FIEHLFHER 10mV, KT E
400 RiEBRBME. KA, EHRT, REAANRELETAEALIPITREK
VIE % M BRBEERRE, flirdBidde—ARKE PRI RIKESS
AZ AP EME., B, AR RYGFERREEER KRB ) 8
BRBAET, BT —HARKGF L EBME NS0 7 %,

RS EOIF, EAEET EPATIR S RiERBEERZ —RAHRET
FEs, RALATARRTHERYEE, FH, ECCHEFRE LU
AT RAERBE RS BAF, EEAER LA TTRE KRR AL TR
Bk, £—2 L5 EF, MSP WA ENTREZREMET. R
A% ECC Maidf2 X Wi, MSP A4 At HBEY IR FEa i
BB G — T 3 B 6 AR T

TR HAE L@ B 3-5 695 ik, HoPRBE AT A TR AN
fl4e, MSP T ZiXAE AKX TFTAANATTREHKEEETMEE. EHEER
AR EM (PR ECCAK) , M MSP T4 A H =ANTMIREEIH I
BAMET, SRT—HEHE3 ECC RARY, X4 LI AF MR
BMRATTREANR., 2EAGRIELNHEF —HE, MSP AT H LA
BEANKRERTERES. A—2BAT, MSPITAEEEMEF
B2 &, MREBAAZINERT ARG, 2RILZRBEITFR
BB AV o, AT ¥ m A LRI ER R ATE G RE.

AT b H R KA E

25



200780040493. X oM P ZE20/30m

E—kFaFEY, MSP REBEZLTRE—A LT HELERGHK
HRAFREZMHE. (ESANHAEY, WBRLER"VRATERMAZ TN
R, FIARZ. R, IANHRAHFERL, LTRAMRGYHE. )
ZRNEE I SLC AP ERFE. ERERFTET, EANMLRER
T, WwRILERLER “0” ONMKEGHTER “1” K, HTROE,
BEAMBEA “07 . £, RRRLER “1” GMKEZFTLER
“07 WANEK, RIEIARBAEGILE TS 1”7 . EMHGTELTAHT
Z BB P B MLC £RAEGE—ANTHERT, T EHE 4
B &,

B6ZAKXN—FERFTENHTERESTHALTER,; sbF &Y
WiEIE SLCEAHLAENERE 3. R, IAAREAY B EZA.
& F kT A F MLC.

e ikde T ATTRMREZ S 116, MSP FRZ B AR, BF(R
SEHR, TRERILEALESAZAHARRER., B3 ¥, AR
IR Z WA 90A 5 90B TERIK. Hlde, BEZHLK 90A F= 90B
Z e E A 1R, TTRT L 20my 2 #E K&, WTAA 20mV g
fakfRETMRE, AEEBETLE 1VE4OmMY .

FEEIRPE 120, MSP A EA TR RAMBEL. EITR TR
124, MSP % 2 11FRAE — A 6 bb AR 45 R 693 B #4731 4K. &3 X, MSP
METTIRILENEE b, HRLRE R0/ RER"1"HA
.

EEEHHE V128, MSP & T peiR 4 Ryt F 5 £ 4 (X
BAPHERAE) MAAKREE. B, BEATEE 3 9 EAT]
R EA 4 FHESIE, MSP TARE TRITERE
HHELER | FLER"1"| KRAEA

B AN B AN

0 S "1111"=15
1 4 "1100"=12
2 3 "1001"=9
3 2 "0110"=6
4 1 "0011"=3
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5 0 "0000"=0

LERY, WwRAHEATELEREZ", AGEIERA THRE
", BT RAEBAE11". F—E3%, eRAA LA EL ZAR
ANV, BAEGLATTEER 0", BT R A EEMA10000". Fe R —2
PRIR R R0, F—®E2"1", ESERBEREAFIEME, FREERT
R em AR K,

RE, TARALCEMERNNETIERLERGTRAAZKRE
N Tx. B2 ATUALER—KEABER, ZRAKEEMAH}N
BRI E R ATk k], A TABERE—RATZILELERY
HHHBBRER, REAETLCERANFRER.

MLC A& 2+ F ) B4 LR H

Wil EATIEEN, T H S EEATE GG RE TN, 1TRGEF
Bk FAMBANILAFE. FE, LB AGLRETRALERLT
YREEHAY.

BlimE e L @B 4694 BEEANERE. SE—NANENYFTEFNR
X AP T B IE A, B i AT U A B T PR T21..T25 £ 8%
BALEDEGLABALSB, ZEAB 4¥F6 P, A TXETRZITHH
AAFARE-FAAEA "1 LSB, 45T [TRZ L& BmAFFHRE-FA 1A
A"0"4#) LSB.

F_mANE (EA MSB) R# % —M&EHLR. 3 LSB A"0"
i, *F MSB #MAL 04 H i IRAE R T4 & T &k 94C L2 5 T H &
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