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ool | WlRE] A (100)= ¢}7] WE (READ), Al W3 18 F2(BGl), A2 W3 F2(BA2) @ 4 FA(CAHE
Sk 4= oQluh, W FX (1000 SAstE o] vz A5 Foda & FA(CA) 23] AegE Wz A
A7 FH€dd F

Soll 3] ¢71E 4 ok, wWmy Fx(100)+ 9387 dolE (Data)E £%2 T2E A
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ATt

T 62 A2 54 BEoA WAES AN dEF RAST. = =2 =3 4% X 62 FxsH, B¥H
(CMD), “=4=(ADDR) % dlo]E](Data)7} Z=AETE. =24~ (ADDR) & Hgi % F4(B6), #A F2(BA), 28
oq —7|:£:(RMA)E _LzstsL /\ 013}

et

HEE X (100)= 3 HA 244 HHEHACDHH &4 A1 W3 1% F4(BG6L), Al W F4(BAL), 18 3
FAaMRVDE FAE = Akl e WAaEe] shve] B WAaE FASER, = X (100)= A1 WA
A4 Y5 (BANKI~BANK4) ol A &) =24 (RA)C 93] Mejel = #RIE(L)S 4353 4 A, o] %o, A1
Al A4 35 (BANK1~BANK4) o] Fd gk 5o tigh AAA~EL HEo &3] glo] Fald 4 Unt.

A% Eol, vlme FA100E 97 FHREAD), Al WA TF F2RECD, Al WA F2EAD 2 4 F
(CHE $08 = Aok, Wz FA100E BYskE Pe) xe A5 FolA & Facnel s ded
w AL Ha) 9% FAF 5 ek, dwel X (100)= A7 dolE (Data)E FIN 24 5(190) 0.2
AL 5 Ao,

o] Fof, HEe] X (100)= ¢17] W (READ), A1 W= 255 F4(BGD), A2 W= F4BA2) B @ F2(CA)E
FAE ek vimE FX(100)= F4she o) mue A5 FelA d FACH o8 ded vine A
=l Wsll ¢i71s s 4 ok, wRe] FA(100)= els]zl HeolE (Data)& FIM 22 S5(190) o2 A&
T A

ME g Bass AT wel 24 WRACT o] ARHA Ber2, FIN 24 55(190)°] 4k £571 ¢
g 5 ool R T2E A FIN 24 B5(190)S ol83te] 21a dolgE 7 wag d4ste W
AL FLF T4 PEo] AFFoEN, FIN 24 E5(190)9 A1 7HE 5

drfom, dolHE FIM 24 E5(190)o.2 deshs 2 fushs ¢l7] Wi (READ) HE F2(ADDR)E= 9
e iiE FAZ HOlHE ddshs A& fdshs ¢17] ¥R (READ) Ei= FA(ADDR)SH v 4 gltk. vl%
2] 2 (100)= ¢}7] ®¥¥(READ) % F2=(ADDR) 7]¥kate], dlo]ElE FIM =2 &5(190)o2 AadA] E=
ope] BAE AAm 29 A Add F Qv

T BroA, wWEE X (100)E WA I FA4a0BE), WA FABA) 2 E FACH)A 7]
718 8% 4 k. W3 aF F2B60) 2 WA FABHE M Wae Fdstd s
A dEe Ao YXES A¥sly] Y3 S d FAR AMEEHE Ae® daE 4= Q.

Al A o= &P (hanmering) T3 2 2E 1i7} Aess Ae WHs] A, Al WA A4 B=a1s
(BANK1I~BANK4) ol 4 a3t & Faxo ofs) 24ste= F59 S0l et =+ ‘ﬂr 1 ‘j‘”ﬂJ 71e4 AP“
& A2 2 REoA Holm F U] Wase] U X P5o] EAsHE A

%%‘4 7]"” APFE A2 FA oM Hojr F Jie] WAFelN U I —T—iOH EH%;% ‘?%HEO] %“éfi}

o= a|AFolof Hr}.

iﬂﬁ

MA| 2~ FHES Al 2 BEo &3 Zloz gdd F %DP 27 ”éeé of el A AzrF BEaskd, s
g 24 "EACT) B T Al HEES A2 F2 R £33 Zlow ddd 5 qu

39 A3 A A
St FAMRE %
(D3 B85 AEE F Hol% S0 + ALk, FAY Aot
2RO AEE F A =

Aol Ego] ddd = g, A Al
= FA(ADDR) FolA 24 WHH
A a5 F420B6), B3 F4A0B) 2 3 F

dAAeR, 97] WHe Bd dolEsl FIM 24 2519002 AGHE o7t AgHY. 2oy 27 @y
& Fo) dolel® AL WA A4 WIS BANKI-BANKD ) 7193 gl = 7b Wael Aue 4 .

g Bol, 9ie] FAE AX7} FIN 272 B5(190)9] el ALgE HolEE 719 w, s WA ALE

2 5 vk B4 RS Aol BR(196)S A3 B4 BEE o A9 5 vk A3 B4 ReolA, Hojw %

Mol WAL 7MY WaE FAstar, A" EF5(170)2 My EF(180)d A4H AIHEWLDS A1 WA A
4 W5 (BANKI~BANKA) 7} A% HEo] AAg 2= 9o},
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R T2E AA= A WA 4 HH(ACT)S AYstd Hxeo &4 WH §lo] Hojx= F 79 W=

23shE 7g WA do doHE 79T 4 k. wEkA, ey 7Y XU &44E ¢ Qo

T 72 HWxg ZAFX(100)7F A2 57 B Ui g AE AASE o BoZRY. 2 1Y & 78 3z

A, 5210 ©AlelA, MRy FX(100)E H98E 2 FA2ES AT ¢ k. g9y¥EL 9] HHE v 2

7] MEEY F ATk, A2 2 BREoA, 97 WE @ A7) ¥E F s FHRT SEHa, 97 W ¥
(e}

$220 ©@AlNA, WEE A2 (100)E HE FAES sty HoAES 23
ZF2(100)E S210 SANA FAE FAET FustA, AW FHo] ek g F

T 88 Al FFo wat YR FaE0] AAHE 48 BRoFErtt. = 1 9 & 88 Fxshd, Al WA (BANKL) 7}
Aes s, aga Al WA (BANKD 9] Ho|AEo] sag oz A" 4 Yri(1~8). o] Fol, A2 w3 (BANK2)
b el s, i A2 WA(BANK2) 9] Flo]AEo] FAH R MA~E 5 Qlth(9~16)

o]Zo], A3 WA(BANK3)7} Aelwxw, elm A3 WA (BANK3) S HolA|Eo] sxtrom axi® 4 9t}
(17~24). o5, #l4 WA (BANK4)7} A& 51, 23l Al4 WA (BANK4) Q] H|o|REo] Aoz dM~d 4
ATH(25~32). &, "R AX(100)= A1 WA A4 W= (BANK1-BANK4) o] #H oA &S afH oz Aqlshs WA
oR YR FAES YA 5 9},

T 9= A2 FHd wE gE FaS0] MAHE o HoZth, B 1 2 & 92 Fx3W, Al 2 A3 WIS
(BANK1, BANK3)o] Melw]i =i A1 2 A3 WA E(BANKL, BANK3) Q] Flo]AE0] wil& £a}aom olax
g 4 Arh(1~16). o]Fo, A2 P A4 WAES(BANK2, BANK2)o] Aeiw]a, Z2ja A2 2 A4 w35 (BANKS,
BANK4) 9] o] 5o & AP o R M ~E 4 Qrh(17~32).

, HEE AA(100)E MR OE Ba 2550 £33 HoXES AR AAAFES PR FLES 4T
Aot ME B W4 aFss woR qAAE me] SEs Fd A aFE AT W] SRR
w2, wheba ) wRE] 2] (100)0] A2 2 BREo] £E7h u vhEd 5 9l

= 102 A2 g wEl Wi FAhEC] AAEE JdF HoFEr =1 % & 108 X5, S310 wHAolA
wWxg FX(100)E 4 F42CA) 2 93 FABHE AU F 9
7V WA shvbel WA FAE 9 ¢ vk, wEkA, R
X—](o:ﬂ_‘ = 'BAI'Q 2= o1

-1> AN

S320 SHAIONAY, W& A (100)= & F(CA) 2 W3 F2(BA)SY Ho|A 7} oju] dAA FHYEex dure 4=
Ack. D Aok AA s A Agtow, $330 ©ACNAM, HWEE FX(100)E D FACA) 2 WA F20
Aol HolAE A= 5 Q.

A ol Axls HA gtow, $340 WA, MEe] A (1005 A F2CA) D obd AAs HH 9
o AAl WA FREOOM WAL YA FaE oh)e] HelAE Az & qdnh,

e}

& 5o, W=y FX100)= JHEHE HE F vk o] s2E FARFYH 54 d F4HC) 2 5
8 =

Ak WA FABA(AE B9, 7 WA WA F4)9 dMAYE a¥E o, fz2E] ZX(100)= JEEE
= = duh. Wrg FX(100)E JFEES AAY Wa F48 AFEE = ).

T 112 A2 $2 REddA, A HoxEe] dAxrt FAEHE A5 HYFEY. =1 2 = 118 FF23E, A
1 WA A4 WIS (BANKI~-BANK4) 2] A WAl 5o EA4d3std 4 Qrt. &8ty dSolA, Aty Ho|x &9

NA| =7} B8 an, duke] Holx g M7 FAE 5 v

A Fol, Wimel FH(100)E AW dMolAEe] AT Y F2ES 4T 5 Ak A2 T2 2ol
|

NAL7F FAE = oA 5o & Es HE2 959 TAE AAd o8 Adad 5 At

12 7bg W] mFHE WA £7b AuEE o nelEd. K 1% £ 128 FRsW, vue g

(100)# A1 WA A4 W E(BANKI~BANK4) FolA Al 719 A1 WA A3 WA E(BANKI~BANK3) 9] =S &4
3t 4 k. 7P WA 2stEE WAES e R T2E FXd o3 JIAld 5 Ut
Qo] T2E A& FIM 27 E5(190)0] o3 Axtd dlole7l A3® WAL 7INkste], 74 W3l &

G Manel £T 20T ¢ Aok AL WIBAKDZF DA BeomA, e 2310008 AE A
b AE & Qo dAdes, wwe 42 (1000% $4 WA ool FAEE 255 sutad, 7}
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T 13e B o] AA] oo e wrE EE(200)S RoFrh. = 138 FEsW, WEd 2E(200)2 HE
g AHE(210), HHE(220), =8 =}o]n](230), &3 PMIC(240)(Power Management Integrated Circuit)
g ¥3gst 4 gt}

7 FHE(210)9 e = 1 YA = 128 FFRdle] %

=} ]
- = = =
FAE(210)9] Zb2he st W S *éﬁk‘s—t— Al 2 =, aga F oo WaER M Was
PAsta, 7P WA e dA3lelE A2 57 REE AYE 4§ %E}. Wy FXE(210)9 e A2 &
2 RO A AalH AAES 35 FIN 234 %%—‘é—% xgek 4 9o,

W5 (2200 9o FAE G} wwe] 3
(220) 2% =ehol](230)¢] Alojel et 2 = k.

=9 sgolH(230)= 9FY TAE FEHE HH(CMD), F4(ADDR) @ Alo] AZE(C)E F
8 =gholH(230) = BH(CMD), F4(ADDR) 2 Ao} A3 E(CHE WEE FAE(210)9 HAEdd 4 U},

2]
i)
a
30
i)

PMIC(240) & 9JF-9] E2E FAAZHEH Al ALEVDHS FAE F 9dvh. PMIC(240)= Al ALGE(V)ZHH
A2 ALEV2) S AT = o). MIC(240)~ A2 AQE(V2) S WE=e FAE(210), MHE(220), 2elal F
g =go)u(230) &FT & ATk, dAIF o R, PHIC(240)& 34D 4= glom, AFd 4= i},

QAo wWEE RE(200)2 LRDIMM(Load Reduced Dual In-line Memory Module)ol] 7]¥Fer 4= dt}. H
(220)0] AA=I WEE] FXE(210)0] o] T~E x|} 24 dlo|E(Data)E w¥alEs FAE uf, o
g RE(200)2 RDIMM(Registered DIMM) o 718k <= Qit}.

Z8 =ako|w(230)7F s 1, wWRe FAE(210)0] F-o] T~E FXZHE HH(CMD), F4(ADDR) Z A
o ATE(CE AH FAEESE A4 o, wWEeE REE(200)2 UDIMM(Unbuffered DIMD O 7]9Hel 4= ),
Fed A EAA, AL, A2, A3 T EJES AFEEe E wHe] vEH APt e A Q4hE0] A
HE Aok, 2y A1, A2, A3 53 e o5 A 24ES MR FEE] 9§ AFgEn, B dgs
A4 A Ferh. o 5o, AL, A2, A3 T3 e LoEL &4 BE g Y F=XF ogu|E Yx
shA] ek

Aed AA dENA, EFES AHESIe] B dgo AAl o Ed wE A 8aEe] FRIFJTH. EFEL IC

(Integrated Circuit), ASIC (Application Specific IC), FPGA (Field Programmable Gate Array), CPLD
(Complex Programmable Logic Device) &3 72 tefst sl=do] AXE, st=do] FAEAM Fed= A

of, 83 Z& AZTEQo, EE =] FX o AZEo7t 2FE FHE FdE F Utk &3, ESE
2 IC U9 Ht=A 2AER 45 = 3|25 T IP(Intellectual Property) 2 558 ZEE X308 4 9
=

eEd e 2 EHs AASH] 919 FAAQD A dEeln. E EHe daE Al oEEN olde},
oAl AA BAHAY LolsiA WA & e A dFE =3 23 Aok, HEI, E UHE A JdES
olgste] folstAl WMEPst] HAAE 4 v VIEEE XFE Aojth. wEhA, B el W ded AA
gEo] =EEo] FaAAT qEH FEdts S THSAEN ofg) o] WHol AT dsd AE

252 d
100: wxe] A

110, 120: 93 O1F%5
130, 140: tmy E=%
150, 160: MA~ E=Z=
170: Aolg =

180: ¥ &=

190: FIM 2% &=
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195: Aol 237 B

196: A4 2= A

=
=

o B=

=9
=97
100
130 110 120 140
— T
W ! | | LW
131 : BANK : I BANK3 I 141
| | | .
rr———‘——J 150 L——“———ﬂw
|: BL BL :|
| i
N 152 | — 152 |
[ |
i K
1_: ______ ": I’ _____ _:J
WL | | | LWL
132 1 BANK2 : I BANK4 [ 142
| |
| ' ' |
L_______, 160 L__ {
BL BL
161 162
;?5 ;]O ;?0
Control L2
Block Logic
196 Block
L1 190
Active
Mode
Ctrl. Buffer Block
CMD, ADDR, CS Data
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EH2
( Start )
Enter first operation mode —~—S110
Normal Bank Mode Receive activation command —~—5120
Activate word line of selected bank —~—S5130
Enter second operation mode —~—S140
Virtual Bank Mode Receive activation command —~—S5150
Activate word lines of at least two banks f~—S160
End
EH3

—_
—_
o

\K;
o

BANK1 BANK3

BANK2 BANK4
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BANK1

BANK3

BANK2

BANK4
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NS4

e
[=)

ko)
B
H

ADDR

CMD

BG

BA

RMA

Data

ACT

BAT

READ

BG1

BA1

CA

Data
"7/

ACT

BG1

BA2

RA

READ

BG1

BA2

CA
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E96
b
o
o
o)
o N\
QO X
— = o o
N = > S
o o
X
> = X
o o
(@)
b= = =«
o
QO
o
QO
oo o
(@)
= 3 T4
o
QO
L
Q
=97

( Start )

4

and

13V

av3d

avad

Receive commands and addresses

—~—S5210

A

Generate internal addresses to access pages ~——S220

End
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5

=

=

H

e
[=)

BANK1

BANK2

BANK3

BANK4

1 X2X3X4XEX6 X7 X8

9 X0 IA2X13X14X15X16

17X18X1910xe1

S1ORTIEIISVS NS
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5

=

=

H

e
[=)

BANK1

BANK2

BANK3

BANK4

DOV VOWELE

1719123527231

2 4 X6 X8 X1001204X16

18120X22)24X26/28X3013
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No

( Start )
i310

y

Receive CA and BA

5330

Page of
CA and BA was
accessed?

S340

Access page of CA and
BA

Access page of CA and
unaccessed BA

End
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5

=

=

H

e
[=)

— 2222 —

EHI3

\wwo
PMIC
210 V2
N 2 I
Memory || Memory |_{[ Memory | [ Memory | | Clock Memory | | Memory | | Memory | | Memory | | Memory
Device Device Device Device Driver Device Device Device Device Device
Buffer j— Buffer = Buffer j— Buffer Buffer | Buffer | Buffer J— Buffer | Buffer
[ [ [
v v v v A A A
V1 Data Data Data Data CMD Data Data Data Data Data
ADDR
CS
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