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A AA 2~ wE2] (Static Random Access Memory; SRAM),
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T 1& Fxshd, A AX(50)= WRE AX(100) 2 wxg X9 F2H& AojstE wEE AEE(200)
& ¥3s & Q.

A% A (500 E FOE, AvkEE, NP3 Edlolo}, Ask AFE, vaaT WFE, AYs], W, HER PO EE
258 QJAXERJIWUE (in-vehicle infotainment) Al&®W 53 2 S2E(300)] Alojol wa} vlolg & #7s}
= Ao},

A A (50)E E2=E(300)9he] B4 A E2E QIE o]z wpebA tiket TR A FAE F o=
sz Azxd & vk, A= 51, A% FX(50)E SSD, MMC, eMMC, RS-MMC, micro-MMC FeEje] HE] wjtiof
FF=(multimedia card), SD, mini-SD, micro-SD &Eje] Al5fe] TiX™(secure digital) 7}=, USB(universal

storage bus) A% x|, UFS(universal flash storage) %%, PCMCIA(personal computer memory card
international association) 7}= &Eje] A% #x], PCl(peripheral component interconnection) 7= & Ef9]
A A 2= PCI-E(PCI express) 7F= &9 A4 &, CF(compact flash) 7}=, 2w}lE wt]jo](smart media)
7h=, vlie] 28 (memory stick) &3 £ vdd TF A AL F o= suE FAE 5 U

A FA(50)= thFet T 714 (package) FEIE & o= vz Axd & Ak, oF 59, A% FH
(50) %= POP(package on package), SIP(system in package), SOC(system on chip), MCP(multi-chip package),

COB(chip on board), WFP(wafer-level fabricated package), WSP(wafer-level stack package) T3 #2 T}
gt FFH 7R FEHE F oA SR Axd 4 Q.

Mmel gA (10005 dolHE Agd 5 vk wime 43100 Wme] AESH (2009 Aol $gatel
Agh, W 41000 delHE Agat B5e vue 452 zdshs Wz 4 ojdel: XY
Slck

AEe 747} shte] olE HIES AAet= AF @l A(Single Level Cell: SLC), 5 7H¢] dlolEl

EE] =2
EES AAstE WE @ AMulti Level Cell; MLC), 4l 7He] dHlolE] HIEES A#stE EdZ 4 A
(Triple Level Cell; TLC) E& W 79 dlolg] HIEE AF3 4= & FA= d¥ A (Quad Level Cell; QLOZ
749 4 Q).
W Al ojgeli= H4o wrg E5ES ¥ & vk, 7 Ry 55 549 e A5 xged
4 k. dhtel WRe BEe B HolAES £ = Q. A oA, #HeolA = W] X (100)
HolHE AFstAY, =R Fx(100) AFH dHolHE 2=sts dd ¢ vk, WEY EEL HolHE

A9 @9l 5 o

Al ool A, w2l A2 (100)= DDR SDRAM(Double Data Rate Synchronous Dynamic Random Access Memory),
LPDDR4(Low Power Double Data Rate4) SDRAM, GDDR(Graphics Double Data Rate) SDRAM, LPDDR(Low Power
DDR), RDRAM(Rambus Dynamic Random Access Memory), W= ZZ|A] w2 2] (NAND flash memory), F3E = &
ZA] W EZ (Vertical NAND), Xx=o} ZjA| UﬂEE](NOR flash memory), A3A #W(resistive random access
memory: RRAM), AF¥3} W X 2] (phase—change memory: PRAM), A}7]#3 ™| X.2](magnetoresistive random access
memory: MRAM), 7ZHdA WXy (ferroelectric random access memory: FRAM), 2T F< AF3ubd W22 (spin
transfer torque random access memory: STT-RAM) o] 2 4 v, £ HAHMoA= de] AE 94, H
e Z2(100)7F H= ZA] W2 B9-5 7P s A gt

WEe] 2 (100)%
o )3

fd

2] AEZ(200)2HE AWME 38 oj=gas gAlsta, wie] A ofo] T oj=d
e ol

sl Sjd) A e oAk TARC. 3, Ee] FAW00)E o)l <ol oa) Asg ool ol
Ausel 42 £9T + dvh. T 59, vlRe FA100E 27 B4 (T2 B, = 54 % &
A BA% 9% ¢ A 22l B4 A, vmel 3410005 el ojs) AdE gele] voje s
meag @ glelth, gE B4 A, WEel AR (100)E ojsdze] o8 Agn gYonyE HolHE 9
Aelth, 27 B2 Ao, Wimel ZA (1000 o =elxo] os) Ae® ool A4H HolHE 278 ol

AAL el A, wie] F2](100)= AYE A R (15008 23} 5 A

E A #EFE(150)s 220y

) A AL AYE gele] QzbEE A
gk, A= Age] B gu A
o}

- A= -1
E Aol AsF #dE g dsk b

1% ol
4
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AU E Aote] Mgk dlMe WA ~EGe] S Er A= s AE sl ke Hel A sue
2 239 & Yok, A8 o, mAY 239 A%} /1F ASuc BoW BE A AN A2 A9E A
o mrh e Ag WM 2 Al AYE Age] Askd F Ak, AA dolA, Ay 2EYe] A5t 7)FE
At A gow Al AME Agu . A2 A9E Agu Fe A% due 2 A3 A9E A

AAl dolA, MelE frglel Ag zeilyl MHAE gkl 7kl Azt wg] AAHE VFE ARy How
53 A #Eel A2 AHE ddnh w2 A4y dEs ZE Al AFE deke] AvkE & k. e A
A=zkelst AAE golzte]l Ayt vlg AAY Y Adrd AAY gow A1 AUE Adwoh Fa, A2
AHE Zdrt e Ak dile ke A3 AHE ko] AvkE § Utk thddt AA] oeA, AHE <l
o= A1 AHE AL =& A3 AHAE Heto] vty s, A2 AHNE AA7A] dAH o7 Frlste Hedo] <
718 4= 9

AAE Agto] <7ty Elo]ye HjME A A~EF fdo] RAYEE AHS yHtez AAE & . o
S B9, dx AYE A7sle Al e T2 A4S AUEteE AIES VEoE, dAXHCE Folx e A
45 AYE glelo] o17st 4

Mzel AR (1005 A9E Agkel A dst 7 Eelwe welgomm, AE el Qb gl
B A ddel B B3 A SHFES 1aAd £ A, A9E Age] BE AY AU
gste 0 2t 45 A0E 9END 5 Ak,

Hxe] HEZ(200)= A7 FA(50)8] ARbAQl &2h& Alofgitt,

7hE UﬂEE] AEZ21(200) = B (firmvare, FHES AP 4= Aof. wzg &
30 AEZ(200)E T2E(300)9F wW2E] 2] (100)7He] 54& A
i‘ﬂ°]°1(F1ash Translation Layer, FTL)$} & AdojE A3 4= ).

A1

A7 =(50)el o] Q1
21(100)7F =] w22
olgtr] flgk ZefA] W
AN doA, MRy AEEZH (2000 T2E(300)ZHE dolge} =7 EE o=~ (Logical Block Address,
LBAE 948 Wi, =7 EF o=y aE vy A (100)0] Estd dolgrl A4dd rwng Ase F4E2 4

Ell= &8 EE oJ=g 2~ (Physical Block Address, PBA)Z W3la 4= lt},

off

Kol
=

e AEEZH(200)0E T2E(30002] 2% (request)ol whg} g3 532 gl 57 e &4 5F

FPSLE dre F (10005 Ao & ok, Lo w2 A, Wz AEZH(200)E TEaH A=,
g B2 ouga 9 dolHE wixg A (100)d AFE 4 duk. F= B2 A, dEEg AEEZSY(200)E
e Aves 9 2 B2 ougas wz2e] X (100)0] AFT 5 k. 24 57 A, Wrg AESY
(200)+= A ANE 9 B8 55 ougag vR2y FX(100)00 AT 5 9

AA eol A, HRE AEZEH(200)= i’\E(SOO)EPrHQ] 243} FHs AAHeR 22O ANE, o=
g B8 odHolHE Ak, wxe A (100 dFEE 5 vk, e =9, Hxe AEE(200)= €9 @
) (wear leveling) S 91g 4&13“ &2, 7HA] A A (garbage collection)s 918 T2 243 2
w7 (background) 2H5S F38at7] 98] AWM=, oj=g2 B dolHE Wiel X (100)= AFE 5 AUrt.

S 2~E(300)= USB (Universal Serial Bus), SATA (Serial AT Attachment), SAS (Serial Attached SCSI),
HSIC (High Speed Interchip), SCSI (Small Computer System Interface), PCI (Peripheral Component
Interconnection), PCle (PCI express), NVMe (NonVolatile Memory express), UFS (Universal Flash
Storage), SD (Secure Digital), MMC (MultiMedia Card), eMMC (embedded MMC), DIMM (Dual In-line Memory
Module), RDIMM (Registered DIMM), LRDIMM (Load Reduced DIMM) 53 #o thokst B4 WAlE & AHolw s}
UE o83t A% FA(50) 9k 41T 4 St

2% = 19 vixe] FRe] F2E dWsty] fg =welr.

H

25 Fzxshd, drE ZX(100)= d=22] A o#o](110), FH 3 Z(120) & Ao 22 (130)S 28T F
o}

¥ 1

of

Wma A oo (110)E B49] wra EZE5(BLKI-BLKz)S 2deit). 4o wrg] E25(BLKI~BLKz)S 3
auz(RL)o B ol=dx fag(12De AZ"EY. 559 w2y E5E(BLKI-BLKz)-2 B EZJE(BLL WA

Lm)S F3 ¢17] 2 27] 32 (123)°] AdAE. E5o vRe E5EBLKI-BLKz) 242 E49] v AE
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B Ao S1907 @AIZ R&gstar, 2l A 71 AR EP &E}?i S1909 ©HAIZ= x3ysk 4= Q).

HN
_Y‘i
il
=
&l
i)

$1907 EHAISNA, A= et AlojR(15)E 7] ALE At QA7h FI F BE ALE AH(Vsel2) S A7
dus 9 sws Aeje 4 o

S1909 TAlo A, AHE Ay 1110%‘%(151)% Z7] AHDE At <17 F-7F For 7] AHE ASH(Vsell)S <17}
SIEE ¥ 325 Ao = . Ex AYE HQM(Vsel2)S B AHUE ooz H A ~EY3 d4
B vEZY Zg X9 A Z*O“ FUS At HAA 4 . 27 AYE "9 (Vsell)2 Hx AHE

A (Vsel2) Wt} b3 0H T 2 A g 4= Qo).
e

SI911 WAl A, AE gt Aol 3 (151)% 2hel 7 : 2} <l =
2328 A Q7h 7k Fer AUE deld] BE AdE dg(sel2)S ATSHEF T HnE Aold &
aiet,

E 208 E 19 vxe AEEY thE 44 oF Ager] 9% =wold,

T 208 FR3E, WEE AEEH(1000)E TAEHost) E WEE FXo AZA"EY. ZAE(Host)ZH-E] 9
fAd FHsto, UﬂE'—ﬂ AEEY(1000) = WEe ZAE dHzstes A9, 45 59, vEe AEEY
(1000) &= W= Fx9 227], ¢e17], &7, 283 ¥]7% (background) &3S A3l FAHET. =g AE
E9(1000) = "R Fx 2 s2~E(Host) Akololl AEHo]2~E AFstes FET. R AEE(1000)
v R FAE At A BAA (firmware) & FE31=SF FAHT.

HE2e AEEZ2(1000)+= Z2ZA A5 (Processor; 1010), wW&E# B35 (Memory Buffer; 1020), olz] HAHR
(ECC; 1030), &4E <lE|#H o]~ (Host Interface; 1040), W3 Ao} (Buffer Control Circuit; 1050), ==&
Q1EH o] = (Memory Interface; 1060) 22]al WX (Bus; 1070)E X 4= ut}.

H2(1070)= WX AEEZ2(1000)2] 74 84F Abole] Ad(channel) S AFFHEF FHE 5 ATt

I ZAAME(1010)= WEY AEZH(1000)9] A 52& Aosta, =g dits 738 5+ 9 A A
(1010)= Z2E A H ]2~ (1040) 5 Zdl F-9o s2E FAlsta, wWEe A8 H 0]~ (1060)E EoH [RaR=
Fof FAlT 5 drd. E ZZAAF(1010)= W A]F(1050)E T W= HFHF(1020)09F AT F

Atk TRAMFE(1010)E w2 WHE(102005 52 wxd, 74X wlg (cache memory) EE WH wR
(buffer memory)® AR&3te] A7 FAe] &4 AT 4 Urt.

Z2AE(1010)E FUA ¥ ASFILY 7IsS 3T & Arh. Z2AAFE(1010)+= A #18 A
(FIL)S =3 s2E7F A&3 =g B oj=g ~(logical block address, LBA)E &7 EZ otdg~
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[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

(physical block address, PBA)Z W3t 4= Qlv}. Z#A #HE AS(FTL)> W3E HolES ©]|8

F oEHABAE 9E ®Wol, E¥ £F o= A(PBAE W - . =2

Uol= W w9l wigl o8 JEA7F ArE. dEHQ o=l W whdlE H oA “ﬁ% 4 (Page
3 9 3

I3 (Block mapping method), —L&]al

noe F
>
Yo

mapping method), & W3

ATt

T2 AE(1010)E T2E(Host) Z2HE 4249 t] olElE WHmlo]| 23 EE FAEY. odE EW, TEAHAHE
(1010)+= #A:gjmtold A =(seed) S ©]83lo] T AE(Host)ZH-E F41E dolgl S #ulo]=st Aolth, Adn}
olz¥ dlolHE A4E dolH=A HwXEy XA 1 A-g=o] Wl Al ofgo]e] Lz AT}

TIeAAR(1010)E 2= T4 A ARy FARFE FA" velHE tddvtelzaties FHET. o
S, Z2AMF(1010)= ttete]d A =g o]&ste] iz FA=REH FAldE dHolHE dHillnvio|=d
Aok, felyulel =z dHolHE TAE(Host) 2 EE Aol

|

>

AA d2A, ZRAE(1010)E A2ZEgo](software) = Ao (firmvare) S T80 24 #drnlo]= L
fadyufo| =S 583 4 Q).

HRE] IR (1020) = Z2AAH(1010)0] 2 wlxe], Al wxe] e Wy WrIE AREE Q. b
g MR (1020)E ZEAAR(1010)7F APste m=E D ANEES AFS F Jdur. WEy 8 EHE(102
0)E ZEA|AF(1010)e] o3 A== dolsHE AGE & rt. w2 W F(1020)+ SRAM(Static RAM),
= DRAM(Dynamic RAM)S X3Fst 4= Qlt}.

olg] FAF(1030)= oy BAS FIF + »lr/} ol AAF-(1030)= wWEe A o] 2=(1060)5 F3l
2l Aol 71g=E dlolge 7|ukste] oy HA AFY(ECC encoding) S 3T 4= A}, o] 44 A=Y
dlolEl= HwEE] A H ]~ (1060)E Sl oA 131 X@.}ili Add ¢ Q. g AAF(1030)= HEZ A
H R QY FA 0] 2(1060)F S8 FAIE= oyl tis) ole 478 vlZ% (ECC decoding) & +3E +
2, 98 AHF(1030)= W= A H0]2~(1060)2 4 Sa2A wE2] QEH ]2~ (1060) 0]

Ml 30 U i b

F2E QIYFA0]£(1040) &= ZEAAF(1010)8] Alojol] we}, &5F-o] S2ES FAEEE 9. $2E <l
17 0] 22(1040)= USB (Universal Serial Bus), SATA (Serial AT Attachment), SAS (Serial Attached SCSI),
HSIC (High Speed Interchip), SCSI (Small Computer System Interface), PCI (Peripheral Component
Interconnection), PCle (PCI express), NVMe (NonVolatile Memory express), UFS (Universal Flash
Storage), SD (Secure Digital), MMC (MultiMedia Card), eMMC (embedded MMC), DIMM (Dual In-line Memory
Module), RDIMM (Registered DIMM), LRDIMM (Load Reduced DIMM) &3 #2 tfst B4 WAE & Hojx g
g o] &3t FAlates 749 4 ATt

W3 Ao H-(1050)= Z2AAH-(1010) ] Alojel wet, wWxe] W F(1020)E Aojstes €.

w2 QIE 0] 2 (1060) = ZEAAE-(1010)2] Alofol upel, wxe] FA)of FAlstms A, i IE
Hol2(1060)= AHEds Faf AWM=, o= B HolHE wRe FA o ST = A

Al e wRe] AEE(1000)= wlEe B#HF(1020) 3 #HH AF(1050)5 EetA & F AU

A A o2, ZEAAF(1010)E Z=ES o83t HEY HEEF(1000)8] 45 Alojd & Uk, ZTEZAA
F(1010)= W2y HAEZ2(1000)2] ol Alg¥= v9dA Wze] Z2 (S 5, Read Only Memory) =
H Z=EES Z2EF § k. U o 2A, ZRAAF(1010)+= WEE FX25E HwREE e 0]~ (1060)E

— a2 =2
Bl Z=EES 2=(load) @ 4= UL,

dAlA oz wWxg AEZ2(1000)9 ¥ 2(1070)E Aol ¥ ~(control buS) 2 glo]E B~ (data bus)® ¥
2 ¢ k. dely HLb HEe] AEE(1000) WelA dHeleE dAFstaL, Aol WHie wiy HEE

(1000) ol AR, =2t T A Bus AAES %

T4E 4 k. dHoly Wef Ao
A2 By9n, Az A AY 93-S 54 &% 5 Utk dHolH BAaE TAE QEH 0| A(1040), BH
Aoy F-(1050), ol&] F45(1030) 2L Uﬂﬁﬂ o E] | 0] 2 (1060) o] <12

g 5 A Alo] HAasE TAE QIE 9
2(1040), ZRAAF-(1010), B3 AoJH(1050), wZe] w3F(1020) 2 w=e] A FHo]~(1060)°] A2

& qlet,
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[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0225]

[0226]

[0227]

[0228]

[0229]

S5S0dl 10-2701563

=21 W wye] A ool e A gA7 A8 e A5 Asge welFE BErold,
Eg

T 218 #FH=23W, vWEE 7= A2E(2000)2 WEe] AEZ(2100), WEE X (2200), 2 AE(2300)F
B

W2y AEEZ(2100)= W2y (220009 290, Wry AEEH (21000 W2y FX (220002 A~
EE AR, o2 B9, HWry AEZH(2100)= #xEy Zx(220008 €17, 7], 2A, 2y wH
(background) &2t Aosles FAE 4 Ao}, vEE AESH(2100)= W22 FX(2200) 2 32E (Host)
Atololl QIEHlo]| A5 AFst=s FAAET. o st7] $1% B4

= 5 2y AEEZ8(2100)= WRE X (220005 Ao
o(firmvare)E 7F3EZ FAREY. WEg AEZH100)E & 15 F2so Auy wrg AEZS2(200)
[e)

st U8 FAE 5+ Ak,

dArHoz wEz AEZ2(2100)= = (RAM, Random Access Memory), Z2AA F4 (processing unit), &

E olglH o]~ (host interface), WXE e o] ~(memory interface), oz] AAGF} e T4 Q4LES
3

B

R AEE(2100)= AYE (230005 &3 < A AT = vk, WxE] WEEL (21000 58T
A Al w9 A (dE 5o, T2E)9 $AT F Q. dAHeow, vxy AEZEY(2100)= USB
(Universal Serial Bus), MMC (multimedia card), eMMC(embeded MMC), PCI (peripheral component
interconnection), PCI-E (PCI-express), ATA (Advanced Technology Attachment), Serial-ATA, Parallel-ATA,
SCSI (small computer small interface), ESDI (enhanced small disk interface), IDE (Integrated Drive
Electronics), o]oj¢}o]o](Firewire), UFS(Universal Flash Storage), WIFI, Bluetooth, NVMe $3 #& t}
&gt Tl AL F Aok UE S YN AA9 FASES FAHT. dAFoR, AUE(2300)= e
H uggs 54 rEE T Ao®E s o3 Aojd 4 .

aArHo=z  wRreE #X(2200)%= EEPROM (Electrically Erasable and Programmable ROM), W= ZjA]
wl2g], o] ZYA v, PRAM (Phase-change RAM), ReRAM (Resistive RAM), FRAM (Ferroelectric RAM),
STT-MRAM(Spin-Torque Magnetic RAM) T3 #& t}oksl v|3|ubAd wiwg AxEZ FAE $ AU,

HlEe] AEZ(2100) B omEE A (2200)= shbe] Rb=A] FAZ Ao, Wiy t=Es AT
Aok, dE =W, v AEE(21000 # W] FR(2200)= kel wbm=Al A2 Aol PC =
(PCMCIA, personal computer memory card international association), FHAZE Z#A] 7}=(CF), ~FIE w|t]
o] ZF=(SM, SMC), HEE ¥, HEH o] FF=(MMC, RS-MMC, MMCmicro, eMMC), SD ZF=(SD, miniSD,
microSD, SDHC), H-& Z#:A 719X (FS) 53 2 Wi 7l=8 748 4 AU},

5228 B ool AA] oo w2 A A7 A8% SSD(Solid State Drive) A|2ES HoFE BEF Lot

%225 FxsPE, SSD AI2EN(3000)2 EAE(3100) HOSSD(3200)0 5 EgHErh. SSD(3200)+= AlE AYE
(3001)E S3 EAE(3100)¢F A3 (SIOE 1 wa, Y A4E(3002)E 3 FHEPR)S 4 et
SSD(3200)& SSD AEZ2(3210), Ho ZgA wRa]E5(3221~322n), BF AY AX](3230), ¥ ¥y w2
(3240) 2 =33},

2 g o] AA] oo waW, S AEEH(3210)= = 1
AL % A,

SSD AEZ(3210)&= E2E(3100)ZF-H 418 A5 (SIG)o SH3te] H4o ZeAl v 5(3221~322n) &
Aol 4 k. dAFHor AF(SIGE TAE(3100) 2 SSD(3200)¢] QEFHolxd ZjwtE ANTEY F
g}, o= 59, AT (SIG)+= USB (Universal Serial Bus), MMC (multimedia card), eMMC(embeded MMC), PCI
(peripheral component interconnection), PCI-E (PCI-express), ATA (Advanced Technology Attachment),
Serial-ATA, Parallel-ATA, SCSI (small computer small interface), ESDI (enhanced small disk interface),
IDE (Integrated Drive Electronics), 3to]oje}olof(Firewire), UFS(Universal Flash Storage), WIFI,
Bluetooth, NVMe &3 22 QlHFAo|~E F ZoJ& sfutd] 93] Aojd Asd 4 AUrt.

tlo

Fzato] AdHE Wrg AEZ(200)9 715S F

BHE A9 Zx(3230)= 1Y AYE(3002)E 53
(3100)ZHH AL (PWR)S 49 Wi, T4 5 9
wol 9&3sA] &S A9, SD(3200)9] ALE ATE g Urt. dAHeR, B A FX](3230)F SSD(3200)
el 91218 % 91, SSD(3200) Hrell $1A& = Qdrt. <& EW, Bx dd FA(3230)F HQl HEo 9

2~E(3100)¢ dAdHY. »x 1Y AX(3230)= ZAE
CRZ AY AH(3230)F TAE(3100)ZFE Y Y &+

—ﬂ’ }-Oll



[0230]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0241]

[0242]

[0243]

S5S0dl 10-2701563

28k, SSD(3200) 9 B AYS Asd FE Q).

W3 o5 (3240)+ SSD(3200)9] HF HEYZ FAstt, o F Eof, #¥ WX (3240)F S ~E(3100) 24
B F2lE dolE Ey 549 ZYA] WEeE(3221-322n) 2H-E FAIE tlolHE AAl AEAY, EA A
R E(3221~322n) o] WE}F dlolE (& Eof, Wi Elo]2)E AA AT 4 Avk. BF w2 (3240)+= DRAN,
SDRAM, DDR SDRAM, LPDDR SDRAM, GRAM ‘34 2o Zuky wrg = FRAM, ReRAM, STT-MRAM, PRAM T3} #-&
H| 3 kg W=

ol _Y‘i
il
o ~
e
i
i)
4
0
v

% 238 B gl A4 o] mE A Pk 488 AER A2 BelFE BERolr,

= 238 xS, AFEA A2EI(4000)2 ol ZE Al ZEAA(4100), WEZ] RE(4200), VMEHI EE
(4300), 2=EA EE(4400), 2 AFESAF Q1 H 0] 2= (4500) & *E3H3tr),

ofE e Aol ZEAAM (4100)= AHEAE A1 =E](4000) ] e 4

825, 29AA(0S; Operating System),
T AR 22O S5 TEAE 7 Adrk. dAFom, ofEEAlold EZEAIA(4100)= AREAR A]2H
(4000)°ll 23¥ T4 8AES Aolste HEEDE, AHA LS, 23T A F& E3FE F k. &y
Aol ZRAM(4100)+= A =B-2-F (SoC; System-on—-Chip) &2 A|F=E 4= U},

HR2e] BE(4200)2 AREAR A Z=E1(4000)8] F WEe, 2wk, Wy WRe], Be 4] WEeE 23
< Aok, WlEE 2E(4200)-2> DRAM, SDRAM, DDR SDRAM, DDR2 SDRAM, DDR3 SDRAM, LPDDR SDARM, LPDDR2
SDRAM, LPDDR3 SDRAM T3} 7o 3bA iy ol w|Rz] i PRAM, ReRAM, MRAM, FRAM 53} 78 u|3|uhA
WY AAz mEYE 2T F vk, ANFHoRE ofEYACld ZEAA(4100) H wREE] EE(4200)2
POP(Package on Package)& 7|RFo.2 #|7]X| gty o] 3hte] whA] sj7|A 2 Al3d 5 U,

UES A 254300)2 9% AAEd $4s s34 5 v, dradez, dHEA 25(4300)2 CDMA(Code
Division Multiple Access), GSM(Global System for Mobile communication), WCDMA(wideband CDMA), CDMA-
2000, TDMA(Time Dvision Multiple Access), LTE(Long Term Evolution), Wimax, WLAN, UWB, EF%F2, Wi-Fi
T 22 T SAE AEE 7 Ak, drHoR ) MEYT EE(4300)2 Al ZEZAIA(4100)] =
1 % ok

2ETA] BE(4400)2 dolHE AFE = Ao, odF Bo], 2EX EE(400) ofZ Aol ZZAA

(4100) 258 FAlg dolHE AT + o Te 2EfA REU400)S 2E A EE(4400)¢] A7dE

OB E o EE Aol d ZEAM(4100)2 HEE & Adrh. drHeR, ~2EFX] RE(4400)2 PRAM(Phase—change

RAM), MRAM(Magnetic RAM), RRAM(Resistive RAM), NAND flash, NOR flash, 3% %<2 NAND ZA| 53 2

< W3 wrEA] wEe] AR FEE F otk dAAH R, ~EA] RE(4400)2 AREAR Al Z2E(4000) 9]

2y 7=, s stold S o =222 A% wjA| (removable drive)® A2 & AT},
=R

- , B v 3 wEE
o}, 2E8 A EE(4400)2 = 1

[e)
QaL

AAHoR, AELA EE(4400)2 HFe] H|F
158 = 1% Azste] AWy g A

A 5L 2 &
Fzstel A9E AF 31 (5009 FAA T4 F ek,
A A

2 4100)°] HieolH E& HHEE 4HsiAY e 95 FX=
tl ]H% %aét <l Eﬁﬂ o)l~ES E@'Q T AT dAFoRZ ) AR QIEH 0] 2~ (4500) = TIRE,
| g, 51X 23", B§X =, gHX &, Jide, mfola, AolRA2FIE AN, s ’ﬂl/ﬂ, A A&
b 3 22 AR fgE AHEoAES XFE & dth. ARER QI H| 0]~ (4500)+= LCD (L iquid Crystal
Display), OLED (Organic Light Emitting Diode) Al =], AMOLED (Active Matrix OLED) 3EA| %}‘], LED,
297, B 3 & AR &9 Ao 2ES 2 & 9.

) AT A FAHD A Aol Hhahod mga ovt, 2w

3 A 3
oA g @E o)A oF 714 W =
RAAAE s Faks S5 oet o ku =g THse @

sk 714 AaklA H
S AN do] e ol
@ sl ela) QA ok

aeEE, B odyge] Wt AgE A o] Twslel gAML ok =8, FEs SHITUAR ok
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[0244]
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Faat sk A

HeE #4s
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rvie)

X
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[0245]

™
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i
o

!

e Ae ol d7)el A

S

CEER SEEE

[N

bR
el

juns

™
ol
Ho
S

yso dy

FX]

NO

50: A%

[0246]

SrE

300

1
W
U

e
o = — M
- S = &J -
N wi
LN o4 wr
= 2
<
=o
o
=
S
1SS ﬂﬁ
04
SRy
= |
.
[=r} <|
(3]
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Ew2
100
110
2 B J
----------- ?——---———-- ————--#—-----——----1
” Yop BLKz
aye
,,,,,,,,,,,,,,,,,,,,,,,,,, ojcaa | Rl
03g [ 7
138 0PSIG -
RADD BLEL
BLY| BLY BL3 Blm
ol 24 ‘ ] S
- PBSIGNALS @ |F_B—2| @ @ 199
150 My 92 VPE_ DL
) | PASS/FAL ~129
e ‘ ol gz 0z -l
DATA
(MD ADDR
EH3
110
BIKz
BLK
BIKI tl
+
H
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EH4
BiKa
INP/
| SSL2
Wln
| WL
| Win-1
: N W2
f P [
Lo i I S
, AMH — AL < Hipt
N R e S amme o '
PT\(K//K P L PL
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S=54 10-2701563

EH5
LK
DSL2
DSLL~ Wia
/WLn—l
e~ S Joan e
I R B 5 PR AR "
R
- u@ A e
N . ol
AL A ssid
’ - CSL
t1
+Y
+X
ZH6
n21g 2ny zgg 2f 273 2|
n27g 54 3 50
oo| AAl A2t T223 My ozt At Cl2 &al A7t
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k1
g
3

overshoot
MNos_passly,
1

overshoot

-7

.. IaVos_pgml  Vsel?

|
|
4gE 2o [

I_<—>|

: //
| |
| |
T |
trl | |
| | Vpass
| |
b1ve 2ol / !
| |
: : fpgm
| f
| |
e gjcatol ; |
A7) MAE Mo} 1 QA Mgt Z203 Ml
olzt Azt ozt 2zt o7
=48
overshoot
- -, ;4. AVos_pgm? Vsel?
:f: Vsell N
NaE aol L] -~
I i
i Vpgm
|

Mg y=ae

m273 Mo

7t 30 o 2
EHH9
oot over(shoot
overshoot ¢+ AVos_ppm3 Vsel2
V | [N
—_ os_pasgg%zﬁ___ Vseld y—

wge o | :

| I
i | Vpass

| I

{019 g2p - :

|
| Vpgm

|

|

|

Mg y=ae

%

I
I
I
I
I
I
I
|
I
1
I

27| 43= 1y
o7 27

q
ol

o

AR
-
3

o213 Mot
olz Azt
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EHI0

Clo| A=ate! C

N3E 2

B[S =2t

Mg gzt

CMD, ADDR, DATA—

LR LR CEY

/
151

192
(J

ldg =3 74 B2

ADDR, DATA

H|ME AEY 726

_30_

Vd
overshoot ove?shoot
~+fc--}-aVos_pgm4 Vsel2
ofos_passd, | 7 yeel3 i =
:Vsell \% lf'—',
| | |
i i | Vpass
s
| | |
| | | Vpgm
| | /
| | |
| | |
I MAE WY WA FY EERER
art en ol7t A7t
Z273 5% Mo
}/22
R Mg[ NANH
glcatel Myt Hag 8 ooT
N3E Fg g 150
11
/
NAE Mg BE NEE
N3= py ge
3= Tt 150 -
E Mo} e Z
N3= ot Aojg AU ey
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S=54 10-2701563

EHI3
111
S
NF= Mot B2 Ay
49 Hof B2 2 N9= fof B
N3= Yt 2y 150
122
N9 Ty 3 <
N4= Hof ofy el Ay
/
Bl 1ea | o 72 3o
ADDR 249! 712 Y58
=914
o o 43E pg
DA | BA | 7E AR e v g | zzoapyonap
D1 X X1l < Xref Vsel?
DR X2 X2 > Xref Vsell | Vsel?
Dk | Xk Xk < ref Vsel?
Dm-1| Xm-1 Xm-1 > Xref Vsell | Vsel?
Dm Xm Xm < Xref Vsel?
Ed15
, . N9= Hy
ADDR | 87| e A e e a0 | sedmaen
AL | DSICI | DSICI < DSTCref Vsell Vsel?
A2 | DSIC2 | DSTC2 > DSTCref Vsel?
Ak | DSTCk | DSTCk < DSTCref Vsell | Vsel?2
Am-1 | DSTCm~1| DSTCm~1 > DSTCref Vsel?
Am | DSTCm | DSTCm < DSTCref Vsell | Vsel?
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EWI6

43 Aol o7l 4= Ty
A4 9 B9t o7 eolg 23
27 49 g o7t 77 59,
wa ool Vsell o

%

Z27g iyl o7} 7 59,

!
=239 iy 07 47 59,
43 20 Vsellst 52
My 349 Vel 27

op
En

pg 223 A28 o2 | o

~ 51603

g e Vpgm eif 51605

~— 51607

g g=atoly WA= 2ol 7
2ol 7122 7oz M= olof oy
43= W9 Ad 9§ B 97 old 2%

—~S1701

!

27| M9S My o7t A7t 3,
NAE aolo] Vsell 27

~51703

#

=233 g o7} 37 59,

M9 g2t Vpgm o7t

5170

!

=27 1l 07f 77 59,
43E 0l Vel 52
Ny 349 Vsel2 971

~S1707
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DATA +! ~— 51801

HMe A=Y A% 7HRE (51603

27| M35 Hg o7t 27 S, Z7] M2 Hg o7 AT &2,

SI807 ™ ware apolof Vsel2 917 wag= aolof Vsl o7t [~ 51809

!

R
SO e g Ysel2 ot

¢

7&[
RAY  |sig0n
!

e

EHI9

e glatoly M= 2ol 719
4ol 712 g5 1903

Z7] MAE My o7t 37 S, Z7] M3E [ o7t A7 S,
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