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[0036] AL_DED =S,* +8;
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[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

Aldloll A, Z; 1 AF71(116)= AR ANHZFE 45 de7tAe A5y 5 AA37] s A
e

ZIHSd 10-2018-0053700

ok, A
ch, A
Ao A 82 AA7(116)= o8 8 L(error_flag)(122)2} E8lE 2-H|E WS A EY, o/ A=

2 AA A2(100) 25

[0037] F7Fe] AAldeA, Ed1 BA7](116)7F = 1o A H o8] H=E ‘%l A4 A= (100) 0 AFH
|5
olg], @Y oy, olF el EE A% dEe 2-HE ZAIXERA oY A=
g9},

1 e

[0038] AAoflol A, ol#] Z#L(error_flag)(122)= olF o8] AE7I(112)ZF-EH olF e HE =¥
(AL_DED)(114) ¥ A=F AAF7(108)2HE 2 A 1 ¥9E AT EH (Sl 7IHkste] A= 4 Q).

# 1
oMsel + So Sp, S; 2 S; 2+el 27 AL _DED error_flag
o ete 0 S1=83=0 0 00
e 1 S;*=8; 0 01
WERES 0 SI’#S; 1 10
AE ol 1 SI’#S; 1 11

[0039] 91| el we}, error_flag®t So 7+ #AI= vh&3 2ol 1d4E 4 U,

[0040] error_flag®] MSB(Most significant bit) = AL_DED

[0041] error_flag®] LSB(Least significant bit) = S,

[0042] <1l dE wpe} o], SEC oz ZAelA HAE(118)= v olejE =Ao|dsr] A& #AT=aL,

DEC ozl 2Ao]A YxUE(120)+ o5 oleE 2Aclgslr] Y& AFTHt. *‘AMMW, SEC oflg] ZA oA

OEE(118) & A7 (110)2H-E ] @ oe A4 F2(SEC_output)S FAFESE AZHH L, A7 (110)=

FEl9] SEC_outputell 7]%ksle] @ ofg] A o)A vz E9(e_sec)(124)< %Eﬂf‘&ﬂr Ao A, DEC o

7 ZAolAd TR (120)E A7) (110)2H-El9] o]F o A4 =2 (DEC_output) 18t e % 7595,
)

/\
A1 71(110) 2F-E 2] DEC_outputell 7]Rkste] o]F o2 ZAlold Hay &9 (e_dec)(126)& I,

A EH(130)& A7l fsl HEEHdA(128)7F o¥ % % B—l 44 A&=1(100)l
Alelell A, HEZHA (128)= @ ol 2ol "ay &3 (e_sec)(124)°] #1&

o
=
(12

[0043] AA]eoll A, HE|ZH
AT, = 10 ArE 2

de Al 19, olF olg =7 w G 22 (e dec) (126000 AZGH A 2 42, @ XM $2(132)9f 7]
Wrsle] @l ofe] mACIM T Ze(esec) EE olF ole 2AolH TmH Z¥(edec) F ol s}
Zeay] 99 e 9 (130)% zabels 211 EZANE LT

[0044] % 1o oAl Aol A, HEIZAN(128)e] & Aol AA(132) L, o F olel AEV(112)ZHE ol

= el #& &9 (ALDED)S 244 HF(logical complement)E G413t @&ty AAl4 ]*1 HE]Z A
(128)9] Alo] 94&(132)0l A (~AL_DED) 1 Ao A&&= vt AL we} e EHA(128)2] &4 (130)S 2
A},

X2
A o] 4135 (~AL_DED) HE|EE49 &¥
0 DEC o2 ZA ol YAy e_dec] &
2
1 SEC o8] ZAlo]A tl=Y e_seco] &
=

] AN, dele ele] Al o)F AuAA HE defse]l 44R £ Ak, AF s
o) SN AR AR A @ AT, AL ALIAOD Ad B4R A8 Felaa2)E
WHE olelel 2AE BAL 4 Ak dAd, 99 ® 1o Bl AW AN, 119 2= oY E
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[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

SIHS31 10-2018-0053700

N1s AE olEe EAE Yeld

[0046] 9ol AEE HAdoA, dEge] 4, A=F AAY7I(108)2FE A 1 9 s Z2H(S), SEC ¥

2ZA0)A YFY(118) 2K E 2] &2 (e_sec)(124), DEC ozl ZA ol TR (120)ZFE 9 &9 (e_dec)(126),
[e)Ke)

AL_DED(~AL_DED)®] 22X ® 2 HE]Z A (128)9] £ (e)(130) FHe] #AEC] B el FE T
* 3
dHEY F So |e_sec e_dec ~AL_DED He| YA &9
e & A= €E A=z WE 1 e_sec = A2 WE
@ o7 1| &g olefel o A= HE 1 e_sec = ¥ of ol
st g3k o st Aest oz e
B“H
o]F ol¥ 0 A= g o]Z olgfo] of 0 e_dec = o]F 2]
g A3k o ek A3kl oz e
W E]
A ol 1 | 4 ddlgel o A2 A 0 e_dec = A|E 9
st F-A 8k o
&
[0047] 712 AA oA, & do]El(databit_in)E FAISES AZHE dojg A8, HE|ZA(128)2

A e Fe(0(1309) AZDE ol WE 9, 2 AE volE (databit_ou)E FHHE FA(106)S
Zb= ol e AA7|(134)7} Al2D},

[0048] &= 2%, E9-5F % BolW A7E 2§FsHARE HE|ZHAE 2= Erle] SEC 2 DEC ofl 2 ZA o)A
A ke oy HE L AA AA(20009] TE HAAAE dAlEte ESEo|tt. & 204, o

AR A2(200)+= ©lolE U2 (databit_in)(202), &l A=A dH(checkbit_in)(204), Ao

(206), AAE dlolE ZZH(databit_out)(208), @& ole] AE &H(AL_SED)(210) ¥ A5 ¥ #H&E =
(AL_TED)(212)& zk=th. &= 20 dAjg AAdelA, o8 HE: 2 AA FX(200)+ A=F AE71(21)E £
| AEF AA7I214)E & 14 EAIEA %OM A A =F AAA7(108) ¢ AL

AEFE AA7ICI)E = 19 ZA" AAdd #yste] felA dvye npel
ARE&sHE XOR-E7] 7IRF siglE-AA @ vzget 22 dgE-Aa dd fIagsE 23

JE

[0049] &= 20 oAl Aol A, ElolW] Ale]7](216)7F Alsdrt.  AAeolA, Eol® Ao7](216)= A<
ehls xgstar, Ad &= 3& F=xsto] obgel ¥ *“1 s Adid ot = 28 Fxshd,
Efoli Alo]71(216)= Aol 4#(206)° AERB L, A Azrh Alo] EH(218)A ErelW Al97](216)5
7E7] Aol Folx el ARIREE Ale] 49 (206) = FHE A ASE AAAT. AAldelA, o AE
2 A AA(200)= A=FmF AAL7(214)9] EHol AE

549 doly f4=(222), Eold xﬂ<>i7l(216)4 Aol &
H(218)o] AZHE EF 9=E€(224), € A=F A7l EZFEH FAlE A=Fo 7t s AEE &
2(226) 2 glolW Ao}7](216)9] Aol & (218)S &3t &S 2 %%—%%(220)% I
[0050] AATelollA], ole] A& 2 AA FX(200)0l+ el ZA A HFAH (228)7F AlFHTE.  AA|ollA],
g ZAoA ta:H(228)F &9 %—%(220)23“%121 Aedd A=F 2322608 FRIEIES AEDEE 942, o
2] 2ol vmy £3(230), @Y oz Yz EZ(SED)(232) % o]F ole] y=u & (DED)(234)& 2=
ok & 20 EAE AAleellA, dde AF B GG FX (2000 ol ZA871(236)7F AEErt. *‘A]oﬂ of| A,
olg] AA47](236)% dlolE dH(databit_in)(202)] AZHE Al 1 4, o ZA A tzy =¥ (230)9
AZHE A 2 9, 2 o #HE L AR FX (20009 FFE deole EH(databit_out)(208)S HAs= &
9S8zt
[0051] Aol A, olz] AE 2L AA X (200)= =3, @ oz #E FH(AL_SED)(210) 45 oz &
= Y (AL_TED)(212)& AATI= dlg] HAE7]1(238)F XE3tsit)t.  AA|doA, o8 HE7|(238)= ZH-Z&
(220)OETE1 Agd A=F 5922600 F2EESF ASHE A 1 949, 9 oy 9=y E-8(SED)(232)&
FASESE AZHE A 2 4=, 9 oy ZAolM tAY(228) ZH-E o]F o8 tl=Ey &2 (DED)(234)S F4
== ﬂ% A3 48 &%D}.
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

SIHS31 10-2018-0053700

[0052] AAlde A, g % ](238)” Add Aed 922600 FAstES AEHE 8 2 9 oy A
= %Q(AL_SED)(zlo)g %%ﬂ A AE 88 2 R AlOlE(240)5 2330, F71e] AAldela, o
AE71(238)= L3 R 74101‘5(240)4 "‘EMﬂ AE A1 dE, 9 oY b3y &9 (SED)(232)9] Bl A
£ H oAl 3 EES 2He AND Ao E(242)

oA 2 =, 2 olF oy fzmy & (DED)(234)2] HFgd HAEH
T 20 ZmAlE AAJ oA, AND Ale]E(242)9] &8 A% o HE £ (AL_TED)(212)°]t}.

o ollg] A& 2 AR A AAjdolM ZH-E5(220)° tiE Ao AEE AYgsty
( T

[
16)9] AAleE cAshs BFE=oltt. AAldeA, Ao 4H

RCA

eading edge) S e 5 A3(302)5 F418aL, 25 2135(302)2 ¥AEH
X]‘ﬂ 2+21(300)9] &3 (218)S W& w] Fo7 oFo] AR X dH .

[0054] HAJefol A, HGe] 22 Alo]EE EE HHSC] S5 235(302)9 ARE AAA7]7] A8l AA 2
(300)°l A=E & W} % 3o A" AAdelA, A 2ke1(300)L, ¥ (206) L =EEH A9 221(300) 2
Z9(Q218)0 2] 5 415(302)9] AI}E AAAIZI7] g AND Ale]EE(304a, 304b, 304c R 304d) ¥ #2
shuf e 1 ZFe] AND AlO]EE, NAND AlO]E(306)9 22 shb e 1 ZTo] NAND AlolEES, ¥ WHE

—~
w
o
NS
~
N
ﬂ—'_l

r(

¢

Fl

(308a, 308b B! 308c)¥ 2 st H= 1 2o MyEE XFUT. UE BSlEe] 24 lClEs, wis
Ee AD ERIEE B 2 RS M WellM 7L 5 glnh. BF, & 30 D EH-EE 2 24
ElRolH S S-S 22008 NS, e BdSe] SU-SE5el e dAdsdr vdd 5 ol
oA, ZAEE o EAY talel, MIAHE oA EARS LE b BYgse] Yl 7d
4 5 9

[0055] AAldlol A, = 39 X 2l(300) E EH-FF(220)2 & 20 ZA|E upe} o], oy ZAo|AH Tj=
t(228)04 9] & EANHAES] &S HAAZIES FaHET. AAE Fo] AIZF Ado] A 241(300) ]
&) ATEE Ao, Aego] AFE Fo F2 ANF(302)F ZH-ZF(220)0] ELstal, A=Fo] g E
WAAES Fat7] 98] AZE Fonk Ay E AEFoRA AEFo] FH-E7(220)00 93] o] 2 oA
gzd(228)2 dedrt.  AAdeA, A #1(300) A=Fm A4 71(214)01] o3 AAE AN=Fe] FHeto
QS wstr] s AFE. AAdelA], A 21(300) HeolE % ol A A(databit_in)
(checkbit_in) ¥ZEE5(202 2 204)2HE A& AFA7](214)9 %Eﬂg o] 3|Ro A ARE IOz
ARET. olyd AAl AR FHotel A A AAL A=FE AFAZZ] Y8 BeR HE FHo AT

s)oltt.

[0056] AAdolA, 448 TA-ZF 54 wgar] da, A B30, ol A% L A 2(200)
o) A Ado] ok ZAlRA R, A F2A300)9] & A EF AT Ado] AEF
Baw fe Ho AR ot O aE=, 44" 4 Aok, «dAg, £ 36 £AH

EE(304a, 304b, 304c % 304d) = NAND Alo]E(306)9} #L =2Z A0ELES Fx= A
=8 zeozo) Q7] AR AolA A= FAA7] 9 Bew He Ay

d o 9l W3 5(308a, 308b B 308c)7 L W GE FIHRL A AdE AYEES b 5 9l

EH“

i

(1t
mo dft  wx o
o
it
u

>
=T
=
=
5

&

[0057] = 4% ZH-ZFE, EolW Aloi7], H/9 SEC(single error correction) % DEC(double error
correction) dl&] ZA ol YzHE, HEZFAA 2 T2 AGVE 2t dE HdE 9 Z4 FAY g2 A
Al & dAlelE BESXoltt. & 4o dAlE HAlYdA, de HAE D AR A (400)= dHlolH UY
(databit_in)(402), o8] A=A U= (checkbit_in)(404) 2 A= dlo|g %2 (databit_out)(406)S Zte=
olel gk AAldlelA, ol @% 2! o;{é A2 (400)=, dlolE Y& (databit_in)(402) % oz A=z AU
(checkbit_in)(404)& =E AA7I408)E EFHettt

127
ol
H
f
_u pi
O_L4
i,
rz

[0058] AAJefo A, A=F AAF7](408)E, &= 1o ZAIEIT fo Ay HAAjddA A=F AF47](108)2F
Abek kAo 2 dlo]E JH(databit_in)(402) H ol & Zﬂﬂ ?:}Ei:‘(checkbn in)(404)°] sk o=z A 1 9
B A3 23S, Al 2 WY 425 2=8(S) 2 A 3 ¥9H 2% FH(S)S AT = Utk A4, A=

F A48 deE-Aa 349 vagEs £8sta, o] A= 42 (checkbit_in)(404)2 W2 El-A = HE
dHS xgsi, NAMMW g E-A4a PFE vzee XR-Eg 7¥ke] dge-A= 3d gags £33
g Ak gAY, AEF AAA7I(408)E BCH ZEeh 22 919 ¥XH ECCE FEgoRA TAE 4 Q).

[0059] = 4ol oAl el A, ole] HE B FH FAU00) = £, A=m AY7](408) 25 Al 1 HH
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[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

SIHS31 10-2018-0053700

Az FH(S), Al 2 W s F9(S) B Al 3 HMEH A3 EH(S)S FAlska, AEE AA71(108) 25-E 9
3 M9 WE ATE(S,, S B Syl ZIwetel ol el AA EY(SEC_output) E olF ol BAH =Y

(DEC_output)& AASEE FAHEH Ao17](410)E g3ttt Aol A, SEC_output % DEC_outpute %= 19
#Ast] 9l A Al e Ao w AgdE 4 9l

[0060] &= 4o drjgd AAlaolA, dlg] HE R A A (400)= F7H=, QE% *@*37](108)§¥E1 A1)
B A3 E9(S), Al 2 ¥ME As F9(S) # Al 3 HY AE EH(S)E FAlstES AEEE 949E, 2 A
EF AA7I408) 25-E Al 3 7He WE AT E(S, S R S) T Aol 2 JHel Ylukste] o]F dle HE
=% (AL_DED) (414)& AAd3t= 495 2te o5 oe AE71412)5 23

71(412) 2F-H 9] o]F oﬂEi A% =9 (AL_DED) (414)& A= AA7](108) &
2 oA 3 HE A& EH(Syel 7dkste, = 1o ATt $jolA dE

\./_4

I %
HH ?ﬁ-‘ﬂ Al 2 B“Ei Az E9(S
=
o

[0062] AL_DED =S.*+S;

[0063] AAlefoll A, Zej1 AE71(416)=, &= 1o Hdste] flolA A dAloeh FAGE WA o®, = 40
alg olg HE R A U0 Aedn. = 45 Fxshd, U AAE7I416)= 2- Hl ¥ ZH2
(error_flag)(422)5 AAst=dl, o= A= o2, &L o, o|F ol E= iz o9 2-HE FAAEA
o HE H AA AAM0)ZFE FHEG., AAlddA, 2-HE o Zd(error_flag)(422)= = 1o &
dato] felA dd & 1o we Az, 9d, olF Exe 4T s EAE FAsES AdE 5 A

& rkﬂ

=
5 92 HyEY 2¢S 8T F Uk, = 45 Z‘ﬁ‘io}‘ﬂ EM“J Ao 7] (424) 9] Z2(428) 2
Ayl 22 288 2 /Y ZY-ZSEE5(430 2 432) Ui BEF gEE2A AFH).
[0065] &= 4°] TAE AA oA, Ao]7](410)EHE @ o] AA == (SEC_output)S 4=
S g ?

R }\\_].
H 4434 2 Boly Alol7l(420) RN Ee AZ-AdH 25 & Na) 99 BF 99436 5
1 EY-ZFU30)e TAYR o]« =AY 2D
AEMICEEE

= Al 1 EH-E5U30)0] AlsEn. AAjdelA, A 1 =

H-Z5e 2. w7, A0)7](410)2HE olF o2l 44 EH(DEC_output)& FAI8H7] 948 ©
B 4=(438) H Elo|W AEZH(U24)25H A-AddE 25 S FAls] A3 B AH 44002 E3e
= A 2 SH-EFU32) 0] ATEr. FRe] Ao, Al 2 EH-EF432) B3 IAEH oA EAY
& He D EH-EEe XY o v A AAdEclA, gE Blsd EH-EsEc 78E -
JaL, EH-EFES EAAYE 25 A3z o IAEE oA EgAE d das i

[0066] = 4ol Z=AlE AAolA, Al 1 EH-ZF430)2 ALH SEC_output(442)S ©d o2 A (SEC) ol
2ZAOlA YIH(444) 2 E¥ete R, Al 2 FH-55(432)2 Adgd DEC_output(446)< o|5 ol& AA
(DEC) ole] ZA o)A Y= (448)2 Z=3str}d.  SEC_output P DEC_outpute = 1o #HAS}o] 9o AE
23 A Ao g Ao]7](410)e o AAE & Avk. AE=EFe] A EAAMES I fH %

O_u
oy
N ol

g )
Zoluk, SEC_output @ DEC_output©] SEC oll2] Aol tlxr](444) 2 DEC oz EAo)A t]=T](448)0l Z
7 AgEE AS 1A fgh Al 1 2 Al 2 EY-EF 5430 R 432)0] = 4o TAlE Ao AlFHTE.
[0067] AA]oll A, = 49] SEC o8] ZAo]A t]=r(444) 2 DEC o8] ZA o)A t]xr(448)+=, &= 1o #d
ate] 9ol e W g WAoR W o] ZA )M tsr E¥(e_sec)(450) % O]? g 27 0]
A Y3y E9(e_dec)(452)& 742 AT, & 45 FXsHH, HHEYA U5+ T oy 2A0H H=
o ¥ (e_sec)(450) S FABIESF AEHE A 1 94, olF oy 2Aold tiay E9(e_dec)(452)S 413}
EE AZYHE A 2 98 2 Ao JHFU56)S et AA el Ao J7(456) T 1o ##E3te] ¢
A AT s “o“—loi AL_DED¢] g;qu ByE FASES ASHdr.  AAddA], HEEHA (45
4] =€ (e)(458)2, dAd, & 2 % 3o AdWE #BAE wet, = 1o #-ste] Yol Awd A9 59



[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

SIHS31 10-2018-0053700

[0068] F7Fe] AAldolA, = 49 oy #HE 2 AH X (400)0= ol# FA7](460)7F AFTEcE.  AAr ol
A, olld AA7E 48 delE(databit_in) & FAISIEE AZHE doly 947, HE|ZHA(454)9] oz 9
3 (e)(458)°] A= oz Wy J=, 2 AAH do|El(databit_out)E e E3(406)S e

[0069] &= 5% ol&] HE 2 AA VTS FHET TAH 24& 2 o H1E D A A AAdE
dAlst kerslE EExo|tt. = 5ol dAlE AAldddA, dY HE E AHA X (500)FE FF(505)00A4 @
HES A" EE FTAYE 22, olF ofE5(510)S EA|HEEE TAE 24 2 HAAH £ do|yH
(515) 2 BAsteE A" 248 $3gr. BE2E(505, 510 2 515)94 dAE Bkl 7o @y dE =
Aolgsle® FAHE 24, o]F dHEs ZACHIES A 24 2 AAHE 9 HolHE A =F +
Ay 22 Z4E & 140 ##Hsk 9o A oe HE P AY Ao g AA BN s i
Z23¢] AYHESS 33 5= Qr}.
[0070] = 62 ol #AE 2 AA FA7F 782 5 & vE gulelxe] AAdE gAEls EETolt)
6ol GAlE AA A, wRE(600)E HlRy A5(605) D ooy HE D AA A (61002 I, 9
g AE 9 A4 FA(610)E= viEg A5605)F L3 A ol HAED = dAY e die H Aol AF
2 4 gtk & 6ol =AlE upe} Zo], v AR2RE Z9-(raw) HolHE oY HE E FAS 8
& 2 el AF 2 AH A 45

F(615)5 weth ole A& 2 A FA610)= FAE 7 A
dolel= (62005 weh thA] wie] A45(605)2 $4E 5 Aok, dde A& 2
4ol Fsto] 9o A g AAdE F 4ol As 23} 5 U

[0071] BAAEL, AL 2 ANFE
s Aol oY, d7] A

N
EEE

[0072] B0, FHAES Bl A e AArd ol ddste] du= g A 243 555, 28
5, dl2s, ¥ dudgds dAEe] AA sk=de], HIFE AT ES 0], K o] o A¥ERA FEE F 3
T2 A Aot gt=dofot Az ES 0] olgd FTudredS W] drlaty] 98, vdd oA
J AXVES, E5E5, EEE, 25 % WSl 259 7eA dHdA dutdor FeEddn. olHd
7ol stedlolEA FEE A Ee AZESCRA FAHEAE A A FaEs AA AtE 2 5
g olEg Aol el o, FPAES AWE Tiee AAe 54 cEgAeldd u& vdd wAEE T

g o AW, 223 i AA Sl E WSS S Holu sk AeRA A= fotof A
K

[0073] 2o MAE AA Sz BAFe] A = o
Al ola) AyEE AZTEYO] RER, EE o] B AFgor 73
W, ZeA w2, ROM ©|%2], EPROM ®%2), EEPRON wlma, e
CD-RON, Hi= Riopl 349 oo b Feje] A hAlel FF & k. MM A vhAlE, L2
AM7E A A REE ARE A=k, A uAe] AR /)8 4 Qw2 T A= oot
o, AR wAE TAA FgE 5 At
[0074] webdd, & ANUEe] AAel ole] A% % A4S A PHE Teehe WRE BS b A
otk oo wel, E AAULEL JAE 5= AeE A Fi BdoA AEE V)5S S8}
71 918k Qlolo] Frrke] B A& AAd S| EaF )

[0075] 18 AU Ge] AAH AN ES EAAW, thke WshE L WYSe] WiA F7FE) W
298 yold glo] o714 oFold  grkz Aol Fosojof @t el APE WAE mE
7G50 J15E, WAE E= FAES 99 995 dHA gtun Qod 54 #42 549 BaE
k. Ed, deMESC ¥4 Pz 4P = YTE £ AR, Bl gd Aol FAHoR Qg
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