NN514800 series Fast Page Mode \'/
CMOS 512K x 8bit Dynamic RAM NPNX

“

Preliminary Specification
DESCRIPTION

The NN514800 series is a high performance CMOS Dynamic Random Access Memory organized as
524,288 words by 8 bits. The NN514800 series is fabricated with advanced CMOS technology and designed
with innovative design techniques resulting in high speed, extremely low power and wide operating margins at
both component and system levels.

The NN514800 series features a high speed page mode operation in which a high speed read, write or
read-write is performed on any column address along a row address.

An extremely short row address capture time and an asynchronous column address decoder relax the tim-
ing constraints associated with address multiplexing. .

The outputs are tri-stated by CAS which, in essence, acts as an output enable independent of RAS with
very fast CAS to output access time.

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS re-
fresh cycles, or normat read or write cycles on the 1,024 address combinations of AQ to A9 during a 16 ms pe-
riod.

Multiplexed address inputs permit The NN514800 series to be packaged in a standard 28-pin plastic SOJ
The package size provides high system bit densities and is compatible with widely available automated testing

and insertion equipment. System level features include single power supply of 5V +10% tolerance and direct
interface with high performance TTL logic families.

FEATURES B Fast Page Mode Operation
M Low Power Operation
W 524,288 X 8 bit Organization Low Standby Current (CMOS level inputs)
W Single 5V £10% Power Supply —Standard  1mA
B Performance Ranges —Lversion  50pA
M 1,024 Refresh Cycles
Parameter 50 | 60 | -70 —Standard  distributed across 16ms
Max. RAS - L version distributed across 128ms
Access Time  (targ)| 5% | 60ns | 70ns B Self Refresh Mode
Max, CAS ] (L version)
AccessTime  (toae)| 'S | 187 | 20ms B All inputs/Outputs and Clocks
Max. Column Address fully TTL and CMOS compatible
27ns | 30ns | 35n
AccessTime (i) | "™ i B Refresh Modes
Min. Read/Write 90ns | 110ns | 130ns RAS only
OydeTime  (tac) CAS before RAS
Hidden Refresh
B High Reliability Package
Plastic 28pin SOJ  (P28SJ-2B0)
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

Vec O3 —5fH \ss
11042 O 27 ([ 1Og
/00| 3 26(p vo,
17030| 4 25|p 110g
V04| 5 2410 1/Og
Nc|6 23N TAS
weqg|7 22|10 OE
RASO(8 21{pNC
Aol]|9 20{p Ag
Aol 10 19|p A7
Arg{11 1811 As
A0|12 17|pAs
Asf][13 16(P A4
Vec O 14 15| Vss

28-pin SOJ ( 400mil )
P28SJ-2B0

PIN NAMES

AO~A9 Address inputs

RAS Row Address Strobe

CAS Column Address Strobe

O_E Qutput Enable

1/01~4/O8 | Data-in / Data-out

WE Write Enabie

Vee +5V Supply

Vgs Ground

NC No Connection

v BN 9005650 0D0D48bL 149 EN
NPNX 270

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



NN514800 series
CMOS 512K x 8bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

— AAS CAS Clock "WE Clock —_—
RAS O———» %ﬁf,:}g’,‘ | Generator Generator [0 WE
CAs O
‘ L 4
‘ - /01
v
2"' retsh - /O 2
r =
oue ) Column Decoders Data Vo3
O lt-m /O 4
Buffers
- |/O5
A0 - Sense Amplifiers - /06
A1 O—m — & VO Logic > /07
A2 O—s - /08
A3 O—» Address b /
Buffers
A4 O—s —O OE
A5 O—» >
A6 O—m @ Memory <+—O Vce
_§ Amay -0 Vss
A7 O—» § (4,194,304)
A8 O—» 2 :> Sug;strale
as
A9 O—»i & Generator
Row Address : AQ ~ A9
Column Address : A0 ~ A8
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relative to Vgg | Vin,Vout -1t07 v absolute maximum ratings are exceed-
Yol Vee Refative 1o V. v 1107 v ed. Functional operation should be re-
oltage on Vec Relative to Vss ce —lto stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg —55t0+125 °C the operational sections of this data
Power Dissipation Pd 1.0 w sheet. Exposure to absolute maximum
Ambient Operating T " T 0to+70 oC rating conditions for e?(_tended periods
e ‘pe, ng OMmperenre 2 b can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MiIN. TYP. MAX. UNIT
Vee Supply Voltage 4.5 5.0 5.5 \4
Vss Supply Voltage 0 0 0o \"
Viy Input High Voltage, Al Inputs 24 — 65 v
Vi Input Low Voltage, All Inputs -1.0 — 0.8 v
Note: All voltage values in this data sheet are with respect to Vgsg unless otherwise specified.
IM 9005650 0000487 0485 W W
n NPNX
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 5.0V £10%)

EYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lect Operating Current -50 120 mA | tgc = tge (Min.) 1,2
-60 10 mA | RAS, CAS, Address cycling
-70 100 mA
loce Standby Current 1.0 mA | RAS=CAS2(Vcc-02V)
20 mA | RAS=CAS2Vy
Standby Current 50 pA | RAS=CAS2(V¢c-02V)
(L version) Al other inputs are stable at ( Vo -0.2V)
or (Vgg +0.2V)
leca Refresh Current -50 120 mA [ tge = tac (min.)
(RAS only refresh) -60 110 mA RAS cycling, CAS = Vi 1
-70 100 mA
leca Fast Page Mode Current -50 70 mA | tpg = tpg (min.) 1,2
-60 60 mA | RAS =V
-70 50 mA CAS, Address cycling
lees Refresh Current -50 120 | mA | tgc =tge (min)
(CAS before RAS refresh) -60 110 | mA | RAS, CAS cycling 1
-70 100 mA
lccs Refresh Current 150 A 512 cycles / 128ms
(L version : Cii before thas < 200ns, WE 2 (Vg -0.2V)
RAS refresh) Ali other inputs are stable at ( Vg - 0.2V)
of ( Vgs +0.2V)
lecy Self Refresh Mode Current 100 WA RAS =CAS < (Vg +0.2V)
(L version) All other input high levels are ( Vg - 0.2V )
or input low levels are ( Vgg + 0.2V)
lig4! Input Leakage Current -10 10 pA | OV <V <5.5V, Others =0V
{Any input pin}
Ihot Output Leakage Current -10 10 HA RAS > Vy(min.), CAS > V(min.)
(For high impedance state) OV < Vour<5.5V
Von | Output High Voltage 2.4 V | loy=-5.0mA
Vo | Output Low Voltage 04 V | lg=42mA

Notes: 1. Igc1 » Ices » lcca and Igcs depend on cycle rate.
2. lgey and lgg, depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢ = 5.0V £10%, f = 1MHz)

SYMBOL PARAMETER MIN. MAX. UNIT
Cing Address(A0 ~ A9) — 5 pF
Cwe RAS, CAS, WE, OE — 5 pF
Cour Vo1 ~ 108 — 7 pF

- Il 9005650 0000488 Tl WA
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, V¢ = 5 V £ 10%, Vg = 0 V) (NOTES 3,4,5)

No. |_NOTES PARAMETER %0 %0 ™ uNiT| NOTE
JEDEC | STD. MIN. MAX. MIN. MAX. MIN. MAX.
1 |tor1ov {tcac |Access Time from CAS — 15 — 15 - 20 ns (6,13
2 |tonzav [topa | Access Time from CAS Precharge — 32 — 35 — 40 ns 13,14
3 |tavav [taa [Access Time from Column Address —_ 27 — 30 — 35 ns 7,13
4 |tauav |trac | Access Time from RAS — 50 — 60 - 70 ns | 6,7
5 | taLichi [tesw | CAS Hold Time 50 - 60 - 70 — ns
6 | taici |toun | CAS Hold Time (CAS before RAS Refresh) 10 — 10 — 10 — ns
7 | tauicx [tens |CAS Precharge Time (Self Refrash Mode) 50 — 50 — 50 —_ ns
8 | tonectz [tepn | CAS Precharge Time 10 — 10 - 10 — ns
(CAS before RAS Refresh)
9 | tomecio |tcr | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 - ns | 14
10 | toichr |tcas | CAS Pulse Width 15 100K 15 100K 20 100K | ns
11 | tosnie |tesn | CAS Setup Time 5 - 5 — 5 — ns
(CAS before RAS Refresh)
12 | toriox iz | CAS to Output in Low-Z 0 — 0 — 0 - ns | 8
13 | touzniz |tcre | CAS to RAS Precharge Time 5 - 5 - 5 - ns
14 | to 1wz [towp | CAS to WE Delay Time 45 — 45 - 50 - ns | 11
15 1 to1ax [tcan | Column Address Hold Time 10 —_ 15 — 15 — ns
16 | taiax {tan | Column Address Hold Time 35 _— 40 - 40 —_ ns
Referenced to RAS
17 [tavore {tasc |Column Address Setup Time 0 —_— 0 —_ 0 —_ ns | 14
18 | tayrH1 |traL | Column Address to RAS Lead Time 27 - 30 - 35 — ns
19 | tywrz [tawp [Column Address to WE Delay Time 57 — 60 - 65 — ns | 11
20 | toLiox [tow  [Data Hold Time 10 — 10 — 10 —_ ns | 12
twiipx
21 | tovere |tos Data Setup Time 0 —_ 0 —_ 0 — ns | 12
tovwi
22 | to11qv |toea |OE Access Time — 15 - 15 — 20 ns
23 | twiioiz |toen |OE Command Hold Time 15 — 15 —_ 20 — ns
24 |tooav [togp | OE to Data Delay Time 10 — 10 - 10 — ns
25 | tonpaz {tore | Output Buffer Turn-off Delay Time 0 13 0 15 0 20 ns | 10
26 | tonpax [toez |Output Buffer Turn-off Delay Time 0 10 0 15 0 15 ns
Referenced to OE
27 | toL1Rm1 [trsk | RAS Hold Time 15 — 15 — 20 — ns
28 | tou 1Rt [thow | RAS Hold Time Referenced to OE 10 - 10 — 10 — ns
29 | tauopiz [trp | FIAS Precharge Time 25 - 30 —_ 40 —_ ns
30 | tauorie [tres | RAS Precharge Time 90 — 110 - 130 _ ns
(Self Refresh Mode)
31 | taians tras | RAS Pulse Width 50 100K 60 100K 70 100K | ns
32 | taiinn |trasp | RAS Pulse Width (Fast Page Mode) 50 100K 60 100K 70 100K | ns
33 | taLipns |tRass | RAS Pulse Width (Self Refresh Modo) 300 — 300 — 300 — us
34 | taiicur [trep | RAS to CAS Delay Time 13 35 13 45 13 50 ns| 6
35 | tamzciz [tRrc | RAS to CAS Precharge Time 10 — 10 - 10 — ns
36 | triiav |tRap | RAS to Column Address Delay Time n 23 1 30 1 35 ns| 7
37 | taLiwiz [trwo | RAS to WE Delay Time 80 - 90 — 100 — ns | 11
38 | tewowio|thon | Read Command Hold Time 0 — 0 — 0 — ns| 9
B S005L50 UUUIE‘I;;B"! 956 WA NPN)X(
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

BOL -50 80 =70

NO. JE[s,;: STD. PARAMETER MIN. MAX. MIN. MAX. MIN. MAX. UNITINOTE

39 |tprowrz [thrn  |Read Command Hold Time 10 — 10 - 10 — ns | 9
Referenced to RAS

40 |twHecLe Itrcs |Read Command Setup Time 0 — 0 - 0 — ns

41 |tamle |tac  |Random Read or Write Cycle Time 90 — 110 — 130 — ns

42 |teioctz |t |Read or Write Cycle Time 33 - 40 —_ 45 — ns 13,14/
(Fast Page Mode)

43 |tgone |tamw |Read-Modify-Write Cycle Time 145 - 165 — 185 — ns

44 (toiocie | teruw |Read-Modify-Write Cycle Time 90 —_ 95 - 100 —_ ns [13,14
(Fast Page Mode)

45 {trer taer  |Refresh Period — 16 — 16 — 16 ms | 15

46 [triiax |tran |Row Address Hold Time 8 —_ 8 - 8 —_ ns

47 |tavrrz ltasr |Row Address Setup Time 0 —_ 0 — 0 — ns

48 |ty tr Transition Time (Rise and Fall) 2 50 2 50 2 50 ns | 4,5

49 |toLiwnt |twen |Write Command Hold Time 10 _ 10 _ 15 —_ ns

50 {twiiwni|twe |Write Command Pulse Width 10 — 10 — 15 —_ ns

51 |twiicle {twes |Write Command Setup Time 0 — 0 - 0 — ns | 11

52 |twiiont |tow, |Write Command to CAS Lead Time 15 — 15 — T 20 . ns

53 {twiyret |tTawe  |Write Command to RAS Lead Time 15 — 15 — 20 — ns

Notes:

3.

©o ®

11.

12.

13.

15.

Eight Initiafization Cycles are required following a 200ps pause after Power Up.
These Initialization Cycles may consist of any combination of the following : RAS only refresh Cycles, Read
Cycles, Write Cycles, CAS before RAS refresh Cycles.

. AC measurements assume tr=3ns. All AC parameters are measured with Vj (min.)2Vgg and

V(max.)<Vgg and with a load equivalent to two TTL loads and 100pF.

. Viu(min.) and V (max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between V| and V.

. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. tgcp(max.) is specified as a ref-

erence point only. If tgep is greater than the specified tgep(max.) limit, then access time is controlled by

AC-
. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a ref-

erence point only. If tgap is greater than the specified tgap(max.) limit, then access time is controlled by
taa

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either tgen or trpy Must be satisfied for a read cycle.
. torr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to

output voltage levels.

twes: trwos towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If twcs2twes(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tgyp2trwp(min.), tewp2tewp(min.) and
tawp2tawp(min.), the cycle is a read-modify-write cycle and the data-out will contain data read from the se-
lected cell. If neither of the above conditions is satisfied, the condition of the data-out (at access time) is in-
determinate. - .

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in
read-modify-write cycles.

Access time is determined by the longer of taa, toac, OF topa.

. tasc2tcp to achieve tpg(min.) and topa(max.) values.

taer=128msec for Long Refresh version (L version).

BN 9005bL50 DDOO490 b°T A
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NN514800 series

CMOS 512K x 8bit Dynamic RAM

READ CYCLE
trcien)
-t tras
_e——y
RAS N /]
terp(13) tesue)
-t la———— tRCD(34) i tRsHE7) >
r——— tCAS(10)————
cas __/ \ 4
le—— tRAD(3E) 4 tracpe) )
tasc(i7) tcaH(15)

AO-~-A9 7///

WE

Vo 1~
/o8

le——— tRPEe) — ]

tasR@a7)

r—— tCRP(13) —»

A\

tRAHs)

Row Address

S

Column Address 'iW//////////

T,

N | AR(16)

tRcs0)

le— tRCH(38) -

- tRAH(39)-#~

Y

r—— tROH(8)___o|

toEA(22)

Ny

), LTIz,

le— tcac) — o

High-Z

taa(s)
tracia) ——

torr(s)

[e— toEZ(26)—»

@t Valid Data-out
le— toLz(12)

—
: High or Low
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)
e tre@ >
- tRasat p‘nmzs) —
EEEEEE—
RAS Sr N
- t csHE) ——
terp(13) )
tRcD(4) - tasH(er) — tcRp(13) —
<———— tCAS(10) —
CAS _/ \—\— /
- tAR(16) »>
le—— tRAD(36) - tRaL(18)
tRAH(46) tascan | tcaHas)
> [—>| Bad L

KLU

AD-A9 Row Address W: Column Address

towiis2)

trwi(s3)

WE LIy

tweso)

i

twess)

tWeHus) —

o LI i i iy rynnin vz

tos(21)

e tppy20) —]

Vo 1~ High-Z 3
vos R

Valid Data-in

NPNXX
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

t

. l: RPEo)__ |

trea1)
- tras(ar)
—_—
RAS N
tesHes) >
tcrr(i3) ooy o tRsHE?)
—— tCAS(10) — o]
cas __/ NN / /
la~—— tAR(16)
le—— tRAD(36) — e trat(1s)
tasruz) | | tRAHW@E) lASC(Im teanas)
‘ot FME— -
AO-~-A9 ow olumn

e—— tCRP(13) |

S,

WE LI

vl

ra— towLisz)

le— tRWLED)—
lt— tWP(50) —— o

LTIz,

toeD(24)

toEH(23)

oE LIy

High-Z

tos(n)

~—‘;*[‘(/l//////////////////////////////A

toHzo)

B 9005650 0000493 389 mm

@Eaﬁd Data-in

S
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

- F trp2g)

READ-MODIFY-WRITE CYCLE
t
- tras(s1)
—_—
RAS S
le———— tesH(s)
tcrP(13) ¢ © terp(is)
»| l¢—— tRCD(34) R tRSH(27) > >

cas __/ Y

e tcas(g)————»

le— tar(s) >

tat— tRAD(36)—;

tascii7)
[e—n| - LCAH(15)»

tasru?) tRAHW@e)

no-as /)X Pow wstess JK777RC con s W///////////I/// T

tAWD(I L) R ——

PR 1, Y, TV M——

trwD(37) o

towLs2)
[—>}

tRwi(s3)

i,

toea@22) toen(ze)

[~ | toezize)

twpiso)

oE ///////////////////////////////////ﬁ[ /

teact) |
<t > tosceny| | toHeo)
- trac) > - |a—>

S,

Ut Hgh 2 @: Dato-out | Datain

: High or Low

WV B 9005L50 0000494 215 Wl
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

FAST PAGE MODE READ CYCLE

tRP(2g)
trasp(z2) @9

D —

RAS N i N

te—— tcshs)

teRe(ia
- [——— tRCD(3s)—

- teciaz) > 1 trsuEn ™ | teapps)

terqe) tcaspoy  torge) teasqio)

7 / /]

s/ N

[e—— tAR(16)
[+—— tRaD(3e) —‘ p tRAL(18) -]
tasr47) tcam(s) tcanqs) 4
[ [ e ft— ASC(17) gl et [——|
‘RA.H(%) tascz) tcaH(1s)

AO-~A9 m; Row WLColumn @ Column Column L/ W

- tan@) >

tRAH(39;

) RCS(40) tReH(as)

thsm) ‘RCﬂa_sl)‘ "F‘c‘sm) tRCH(]si’*T
R \% \%

forac) I troH(2s)

toea(ze) toea(ez) B

toea(22)

oF 7////////////////@[71//////‘ Z/W/x //i////////

N

- LOFF(25)
teacq) [+ I*‘P -
t t
thac) s CAC() - CAC(1) -
toez(2e) toez(26) toez(ze)
VO 1~ N 7% X )
/o8 Oout | —¢/X_ Out ] | Out E——
— -
teizz) terzpzy torzaz)

: High or Low

Bl 9005650 0000495 1517 W v,
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

tRP(29)

- trase —
—_— g
RAS N AW,
le—tosHE) — 5 t - t
teRP(13) . 5) PC(42) | — tRSHE?—»]
»| le—— tRCcDEH ——» <
P 'cAsnoL tcpig) . tcas(io) torge) tcasio) terpoa)
CAS J \ J N R 7/
CAS .
le— tnAD(ae)—vl tRaL(19) >
tasran | | tRAHWe) tascan| tcanqs) tascan | tcaHps) tascin | teamas)
f—p ’AI‘ 4——»] »‘—Id S

AO-A9 m Row W Column Wmcmmn Column //// /////////

b towis2)

i tcwn.(.r»z)’l |< tewr(s2)

- tRWLEs)——]
twess) twesis) | tweH@e) twesst)
—

tweHg)

Y

¥ twrso)

o LTI i i i

tos(er) tDH(o) tps(e1) toHeo)  tosey) toH(20)

I{I%k TR, oaten m Data-in :@] Data-in W

m : High or Low

B 5005650 0000496 098 HE
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NN514800 series

CMOS 512K x 8bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

A0~A9

Vo 1~
rvos

trp(29)
tRasp(az)
N z‘c N
teshis) tp t —
toreus) | | ReHEn ionpuei
RCD(34) —e
t t
L_ toasiio) | PO tCAS(10) g e O L tcas(10) ..,
tRAD(36)
t s t t r tra(18)
ASAT) | tRane) tascr) ~CAH(S) tasc(iz)| (CAH(1S) tascn) | teanps
m Row. @ Column olum Column
tewis2) towLsz) towrsa)
T ———
ta
: trwo(E7—= WL(S3)
RTSW) e— town(14)—o] le— tCWD(14) o ke— tCWD(14) -
7/,
e N | N N
tawD(19)— T tawo(19)—+| ; e—t— tawD(19)—o n
WP(50) . WP(50) WP(50)
tROH(28)
toeapa) toea(ez) r_ ) o)
~ - OEA(22)
toen(2e) toeD(2s) toen(zqe)
teac
l‘ﬂ“ ke— tCPA(2) —o e tCPAER)
-tAAI(a) - taag) taa
toez(zs) toez(ze) - toman toez(ze) ton
. +a-1DH(20) . |20} \ | 2Heo)
e tRaciy psen|, psen | Ds(21)
High-Z r —\
9 DO —
~>y i
terziz) Out towzz) Out toziy OUt

/////]: High or Low

BN 9005650 0000497 T24 EE
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

RAS ONLY REFRESH CYCLE
_ J - tRas(a1) Z:— tRp20)——
CAS _/t:sn(a) tRAH(46) \_/
/111, S L

Note: ﬁ, OE = Don't care. m : High or Low

CAS BEFORE RAS REFRESH CYCLE

tRo@n)

ra— tRP(29)—] trasE1) tAP(g)——
RAS / N / \_

__ tRrPc3s)

tcenig)

toFF(25)
vos

Note: WE, OE, A0~A9 = Don't care.

m : High or Low

v, B 9005650 0000498 960 IR
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

tRct) e thcay ——

- tRas@ar) » trP(20)-2» * tRp(z0)
RAS S

trasan)

N

F—RP(E)— - tReD(Ey - tRSH(7) ] toHR(E)» je— tCRP(13)
s __/ K ]Z
‘AEH(4D -m—-:lﬂ(w) t;sc(m »{ toans)
no-ae /A P KTX s K

treso) tRAH(e)

4—-’
w I X
o LIz / W// i
s HighZ = Valid Dala-out —

:thorLow

B 9005650 0000499 &8T7 mm -
283 ' NPNDX
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

We 7/////////////////»; A FW:{//////////////////////////////////////////
s I iz,

/ST
:High or Low

» BN S005L50 DODO500 349 EM
NPNX 284
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

SELF REFRESH MODE

RAS epes le—————— Thasspg) - ,.mﬁ,
_/ 4 N
taprcs) . oS tonse tCRP(13)
CAs / | ; - \L
tepniey tasrin)
A0-A9 W////////////////////////////////////////////A row X oot
Vo 1~ —:: High-z
rvos N4

Note: WE, OE = Don't care.
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B The NN514800 L version has a Self Refresh Mode .

a.Entering the Self Refresh Mode:
The NN514800L Selif Refresh Mode is entered by

using CAS before RAS cycle and holding RAS and
CAS signal * low * longer than 300ps.
b. Continuing the Self Refresh Mode:

The Self Refresh Mode is continuied by holding RAS " low " after entering the Self Refresh Mode.
It does not depend on CAS being " high " or * low " after entering the Self Refresh Mode to continue
the Self Refresh Mode.

c. Exiting the Self Refresh Mode:
The NN514800L exits the Self Refresh Mode when the RAS signal is brought * high “.
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NN514800 series
CMOS 512K x 8bit Dynamic RAM

ORDERING INFORMATION

NN514800XJ - XX

SPEED 50 : 50ns
60 : 60ns
70 : 70ns

PACKAGE J : Plastic SOJ

VERSION BLANK : Standard Version
L : Long Refresh Version
128ms Refresh

MODE 4800 : FastPage 512K x 8
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