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| 2| =

= 0|, K4AM51323LC — & 2| mobile SDRAM

K4M51323LC - S(D)N/G/L/F

Mobile-SDRAM

4M x 32Bit x 4 Banks Mobile SDRAM in 90FBGA

FEATURES
- VDD/VDDQ = 2.5V12.5V
« LVCMOS compatible with multiplexed address.
» Four banks operation.
= MRS cycle with address key programs.
-. CAS latency (1,2 & 3).
-. Burst length (1, 2, 4, & & Full page).
-. Burst type (Sequential & Interleave).
= EMRS cycle with address key programs.
= All inputs are sampled at the positive going edge of the system
clock.
» Burst read single-bit write operation.
» Special Function Support.
-. PASR (Partial Array Self Refresh).
-. Internal TCSR (Temperature Compensated Self Refresh)
- DQM for masking.
= Auto refresh.
» 64ms refresh period (BK cycle).
» Commercial Temperature Operation (-25°C ~ 70°C).
» Extended Temperature Operation (-25°C ~ 85°C).
« 90Balls FBGA ( -SXXX -Pb, -DXXX -Pb Free).

GENERAL DESCRIPTION

The K4M51323LC is 536,670,912 bits synchronous high data
rate Dynamic RAM organized as 4 x 4,195,304 words by 32 bits,
fabricated with SAMSUNG’s high performance CMOS technol-
ogy. Synchronous design allows precise cycle control with the
use of system clock and I/O transactions are possible on every
clock cycle. Range of operating frequencies, programmable
burst lengths and programmable latencies allow the same
device to be useful for a variety of high bandwidth and high per-
formance memory system applications.

220 x 32 O 2 2| 471 7}
4M x 32Bit X 4 Banks -=="¥ QIC}= o|0O]

4M = 4 x 220 = 4,196,304 ¥/ E — MAR = 20H|E
O'A
MBR = 32H|E

Source: https://www.alldatasheet.com/datasheet-pdf/view/145190/SAMSUNG/K4M51323LC.html (accessed on 2024.09.21)
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"VLn—l

"VLM—‘}_’

WL,

WLg

Ground
Select
Transistor

Source

<4— Dblock
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=chiA M2

+ NOR B2A|9| 720t £3

17HO| FGMOSjl’ 17HO| D'"EEl Bit Line » » P

o, FEEtel(wL)t H| E 2t WL —|||:
(BL) O] 2|0f| &A2}2l(SL)O]
O, O|l= Hz22| & ofg o]0 WL 4“:
wal 1
SE0|H, FGMOSS| AA Mt

S 1™ QS B2 ALEE

. EHE ANA YA E HIO|E wi v HE R
| -

M 01| OH CHE| Nl:r
= Z}Zfo| FGMOS= =& &0 A W

Il

T= YE HRIZ Q7|7 5 i
0| ZRSSRIRE OO K | wL [ :
27| Sx2 Aoz YT # -

= WL, 4"[: WL,

L E
y

WLy 4"': WLg

LT
ST
LT
)y

SL
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=chiA M2

1L il
= NAND S2fA|2F NOR E2A|2] H|
ag NAND Zz2jA| NOR E2j{A|
g HIOlH MEY& D203 Ac HEE
7| £E =2|ot it
M7 S5 B} = Cf |t
Ko7l &5 bt = C} ot
2 EEERE Mol = i
- HO|El/FA B8 = HIOlE/F4 2| +&
MM EF HO[X| & &5 %= A HIO|E
2H I O | A Data Read A| 7t Data Read A| 75
=2f AlE UCE oA CF
cHo} RS =3
Ny 8 g 2 483
ArE 77| USB E20|E M2 2| 7tE0| 0| & ROUE, HEEAE O AL
T oA oS AL, EAlHE oI AMD

2024. 03. 04.
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=chiA M2

= SLC, MLC, TLCQ| X}0|2} EM
= OIO|HE Mot |4 Bhe| 2 K2 2| 20| Ho|HE MEdt= WA o
el 37HX| SFE Lts = U2
= SLC(single level cell): StLES| 0| 1H|ELQ| HEE XME 0,1
= MLC(multi level cell) : 5tLEC| 0| 2H|ES| HEE X% 00, 01, 10, 11
= TLC(triple level cell) : StLF2| A0 3H|EL| HEZ X% 000, 001,010, 011, 100, 101, 110, 111

* 4O AO|E0| 2I7tot= Mo et E2E A O|E0 5= ™Ate &2
':EI'EHEI MLC

OOOOOOD
DDOODOD
OOOODDD
000010010,
0000000

DD

DD

0]

000| ([eecee
00000 O00| (66666
QOO00 1 10 01 00
B5OSDS
QRO TLC
AN
555686 A

SOSS| (00888| |00ead| (08808 (99999
O088| |60888| |66886| |68888| [88888| ([eeeee
1 110 101 100 011 010 001 000
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=chiA M 22

=
. SLC MLC, TLC2| X}0|2} &7
CIlO|E{ 2| A& D 81710 X 5 & HRE F1 US
. SLC'— 2t HIO|H & 8 5t= He| 7H0f 2t40] ATV ATV A ™SV
££0) 47| H20) HO[ES N ge o
[SE=1y I
MRt} | _ _ |
= TLCE g9 7Hof| 70| YOjLIX| S N2 HoIX| = ol 16 00 16 001
EEHH A= 2&H7| =0 GO 1% ISES) y 010
ot 9l O *F U =E0| &=
- RS UEHA YW S Y=S HoHY " v non
2 2F 873 A EQlI ECC Z E(error correcting 10 100
code)E &H A& | | | |
- EE I:II-AH %‘LEO" |I|'E_|' ECC 7|_ XH-SHXE! o] 10 8 101
— MNHESZ SLC, MLC, TLC =2 2 H&0| 6 110
re} ol CH |
AKX SHA HO| 1 1 1 11 1 111
= S2iA| HE2[0A o] =FO| oHHE|0] U=
— SLC, MLC, TLC =2 2 =JH0| 245IH =0
=o
=0 — — —
SLC MLC TLC
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=chiA M2

= SLC, MLC, TLC2| X}o|e} EXM

T SLC MLC TLC
A HIE =(bit/cell) 1 2 3
M2|& 7ts 2l 100,000 3,000~10,000 1,000
A7| Al ZH(read time) 25us 50us ~75us
M 7| Al ZH(write time) 200us~300us 600us~900us | ~900us~1,350us
X[ 27| AlZt(erase time) 1.5ms~2ms 3ms 4.5ms
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=chiA M2

» SofA| [ 22[e] S8
= USB(universal serial bus) | 2 2]
= CF(compact flash) 7} =
= SMC(smart media card)/XD & X 7| =
= MMC(multi media card)/MMC Micro M| 2 2|/RS-MMC
= SD(secure digital) 7}=/0|L| SD 7t=
= MS(memory stick)
= SSD

SaniskZ e
FHEER

64

HEEH USB MultiMediaCard
74 4

=

=
-
-
-
-
——
e
=
=
[
——
=
=
===
=
-
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T2ciHE =2 &K

» PLD(programmable logic device)

1 7|5 =2 &X10f Bls 7+ 2ef, AAE2| HiE[d, HE 2, EHE,
ZZ=HO| Vtsolbtes §88 45

= PLDO| BF
» SPLD(simple programmable logic device)

= CPLD(complex programmable logic device)
» FPGAC(field-programmable gate array)

= SPLD

= AND A|IO|E2} OR AO|EQ| LA O{2{O|(array) +*ZE L= ICE, 2 A
OlE 30| = &3 (fuse link)7I HZE N AS

n A|-.9.7(}7} MNCHSE 1o X EIﬂE x—|7|x-|o§

got X2 32 22 M AND-OR, &
To| $H(SOP) HAIC2 & ZEH=a|2|2E AN £ 2
* OfH PLD= SEE=52 AN =AM=tl=l28 29E = US
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T2ciHE =2 &K

= SPLD

= SPLD 7*Zi& AND 0{2{0], OR Of2i|0] &l = 32 ¢
= AMEXVL ESE 2 YOS = A= Z2A2|UoCHA S, 0| /2
HE HK[E AH%H sHAH = 2 = A=
SPLDS| = &3 SPLD2| 7lEx
A B C A B (e
= -/
I N N
v ) |
v Y
] ) 7
N\ w558 56
AND gate #= &3

array ~
OR gate
array

Y Y, Yy Y Y, Y
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nziefs =c| A

= CPLD

HE 2~64712| SPLDR} S7I2 & = A

wn
T
—
(W)
HT
n
12}
ol
|.|-|
N
[0
=
Hi
N
Mo
=2
i
11al
Ot
k1
n
il
rlo
rir
i)
ot
HU
i
Kl
HU
|
i)
og
ot
4>
0
|0
=

LAB LAB
. ((.;PI;D1 LHI$01| ol 2 7H2| LAB(logic array block)2t LAB2]
Zd )X O ; :
5@507 ;}:Ag(programmable interconnection array)= o ¢ & & & o
» ZHLAB= A2 M (macro cell)O|2t= 02] 7H9| — —
PAL/GAL O{2{|0| & 7tX[ 2 A2 PIAE O| &3l CtE
LAB = /00| 1ZBIO 2 238 [hE =222 s
EY o P |[E=22 K o) P |[M2222] (D o
. 2z Me 37K g4 220 TMELY
Z 28 7453 AND 0123{0|9F 1H Sl OR 0f3|0] i i
Sl T2 2 HE 2| X| A H(programmable register)= i A8
Gaopg = AISEprg gister
T wp|[ME=2z |7 {p|[MEaz] (o
= CPLD #Z& LABS| AZ HEjQt T2t A= X[HO| E i
A B7| 20| Eto|Y A|E3[0|MO| TR 9
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T2ciHE =2 &K

* FPGA

SPLDL} CPLDSHE CHE L T8 74| 3 o0, 5|10 2122 XS 28
= FPGATZX Xﬂ"*fﬂfﬁf CHEX|2F =2 1 240] 7?"3._* A=3 = Z(1/0 block)0ll 2|l =2{ M2l
S g o HHM A (interconnection area)= 77! =g| %E(Ioglc block) 012 0| = T+ &

= =] 55 CLB(configurable logic block)0|2t1 = &t oA e
- =g 225202 /o =Bl 24 S YE
4= 71_'EOIS 0§ 742 =2 (logic element) - - DTD 0 O0— s
== XL AT
= FPGA+E= CPLD2| SOP AND-OR Of2{|0]|2} &2| ] ]
LUT(look-up table)2t= L& M E2[E n O
718te = ¢
O] ]
FPGAZ2|
- - HEX
MUX = [l ] EEr
A —p LUT » D Q O [
O] ]
o FPGA? [ []
— CLK Q- EEI QA
=2 =258

OO0 do og og
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T2ciHE =2 &K

» FPGA
= =2 =2 APO|Q| LHE ZM 2 2|5 SRAMO|L} QLE| 7= (antifuse) W E =
Atget
= SRAMZ2 AIEStH 2|24 0| &
olﬂgf J‘;Ht lelecjal 00 00|00 OO—z==
= SRAMS ALE5I= BIEI0| BE0| AL
oA O O
. SRAMS AL23t= HQ mMelo| ket - -
T|0 M2 T2 2 UsHoF £|X| Tt Al E E —
M A|AEIO| MEE FPGAS| 42 H TEES
ol ZFEB RS0 HEE M g &8s
otz s - -
O 0
=2 =&

OO0 do og og
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» PLA(programmable logic array)
= ROM 7 'E1f H|EHX| 2 H=52 2HH9| CIZY5HX| e ROMME ZAghE THEX|E #ES
= AND AO|EQIOR HO|EE 7'dZ|H,AND A O|EZQ| YR F|EE ZIZI2 YHHAFFI|
= 9| g(product term)= 2H=0{'H
= AND A|O|EQ}IOR AIO|E= X 20| ¥& 12|l RF HEEQ JUS. EE = ¢
S o7 D215 B0, Wat o7 NP5 IHS02M o B HAoR IS 4 S
hooh OR array

= O, 328-323 PLAS| 15 112 /577  (programmable)

n iTE |

P
= F84at A
HEE HIH S 7hR| 3 AL ZEA
Ej' 67H(IO’I_O’11’I_1’IZ’ _2)%7 %I\
AOCIES| =282 = A E AMAM 4 OR A0|EL

>

oflo

A8 > rjoJu Hi

Z
=25

O N Mrge X

rQ
N
H
<2
0
ojo

NN

o
ol AlLAISH —_—
HOE = |D AND array UU
(programmable) o

O, O
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T2 HE =2| &

= PLA(programmable logic array) \‘/ \‘/ \/

- 01| |:|.2J—_||. 7I-O _L.—_ |)k|o PLAZ :I'L_L:I_clél'

Y, = AB + ABC
Y, = AB + BC + ABC

AB

ABC

Y; = AB + BC

AB

BC

2024. 03. 04.
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VY'Y
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T2ciHE =2 &K

= PAL(programmable array Iogic)
= OR 2 HO| M= AR E 1[0 AT AND s Z=eje = S
« PLAECH= Z2 20| HSHo| UX|TH AKX 71E B

. O] C}SI} S =P|AIS PALE TEE 7/
Y, = AB + ABC
Y, = AB + BC + ABC
Y; = AB + BC

=

AB
ABC

AB
BC
ABC
AB
BC

JSISSANNN

2024. 03. 04. 47



T2gjHES =2

= GAL(generic array logic)

Ht=doz Z221 3 7ts¢et AND 0f|0] 7} 117
OREEZEA| 2 Ol ot SOP HEfo| =2| A= g &
M=o =2 Y 7ts o0l = At

(o)

= 22| E2CMOS A2 L[ S
2

E2CMOS A E0| on EE= off AFEj 71 E| &
MAEs| Z2 Ao =M U HLE
£=90| B E X3TI0| AND HO|EOf Y|

ot = Qo metA |st= oiget 52| &

o
=

ro n
min 1
>

1
0|

2024. 03. 04.

al
=

(o]
YN

AKX

A A B B
— 2oMos | +{E2omos| e E2omos| ¢+ B2eMos]
—{ F2OMOS |+ E20MO8 | ¢ E2eMOS | ¢ B2eMOs |
| Ez(l;\-I()S |+ E'-f(:;\s[()s |+ EZ(?;VI()S |+ EZ(I;\-I()S |
| EZ(I;\-I()S | + E%:l\{()g |+ EZ(T;VI()S |+ EZ(I;\-I()S |
- m2emos| s+{r2omos| s+ E2omos| +{E2emos]|
- E20MOS |+ E2ZeMO8 | ¢+ E2ZeMOs | ¢ B2eMOs |

g OR O 0]0f HZE F2=0]7] =20 PALLL

o
= =
S22 = Nl AXE Zf wAFH 2 PALS| =2
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T2ciHE =2 &K

= GAL(generic array logic)
« O, =2| &+ F=A4B + AB + ABE GALE 7%

A A B B
+ en | ¢ o | ¢ o | & o |
I I I I
| ot | ¢ o | ¢ om | e{ o |
l l l l
| o | ¢ on | e o | o o |
I l ! I
| o | ¢ o | ¢ on | o{ o | F
I l l I
ot | ¢ em | e o | e o |
! ! | !
o | ¢ o | ¢ or | & on |
I ] ] l
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T2ciHE =2 &K

» PLD ZZ 2

« ZAME Q2 (schematic entry)dt Bl A E.7|HE Q12 (text-based entry) 2 & O]

%S
« F20| et £ YWe 20| AL

. ZAME Q2 HbH
= MEAZFAZESLIYE 0]

of 2] AXHAOIE, BUBE 5)52 YUAZID HE
Bl AZB H0IM O|S5S 45 A0 ANES TS
» SPLD =22l 0f| AFESH=E 2T E Q0= WinCUPL, ABEL, PALASM, OrCAD-

PLD, LOG/iC 50| /&

. BAET|U O Y

= AM2X}7LSEESY O] 7|& Y 0{(HDL, hardware description language)E 0| 23| HIAE
JEZ =2| €A4= YEHAZL

ST ZHRISHA AR E|= HDLO|= VHDLI VerilogZt S
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.

» PLD Z2 2y 1

START START
Ol 2
BaLCIN EolE= 81 BEEEETER
ed|t *
**74| e EEEEEEE]
!
@» Design Entry
(Schematic, VHLD, Verilog)
n%a Al
Functional Simulation
| 5 A|ga1|ow | —
PLD 2 %] BijX| 5! LHF b
@ (fitting or place and route)
‘Timin Simulation
IJEDEC J_,_l.OI AHA‘i I 9
EERE
[ D &7| | | PLDOj Cte2E |
SPLD ﬁ CPLD/FPGA END
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