NN514265 / NN514265A series

\7/
EDO (Hyper Page) Mode NPN)X
CMOS 256K x 16bit Dynamic RAM

DESCRIPTION Preliminary Specification

The NN514265/A series is a high performance CMOS Dynamic Random Access Memory organized as
262,144 words by 16 bits. The NN514265/A series is fabricated with advanced CMOS technology and de-
signed with innovative design techniques resulting in high speed, extremely low power and wide operating
margins at both component and system levels.

The NN514265/A series features an EDO (Hyper 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. o -

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS re-
fresh cycles, or normal read or write cycles on the 512 address combinations of AO to A8 during a 8 ms period.

Multiplexed address inputs permit The NN514265/A series to be packaged in a standard 40-pin plastic
S0J,44-pin plastic TSOP TYPEI. The package sizes provide high system bit densities and are 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 W EDO (Hyper Page) Mode Operation
I Separate CAS (UCAS, LCAS) for Byte
W 262,144 X 16 bit Organization Selection
B Single 5V £10% Power Supply W Byte Read/Write Mode Operation
B Performance Ranges B Low Power Operation
Low Standby Current (CMOS level inputs)
Parameter -45 | -50 | -60 | -70 — Standard 1mA
e — L version 100pA
MecsaaTime ()| 51 | 50ms | B0ns | 70ns M 512 Refresh Cycles
CAS ~ Standard distributed across 8ms
Mocsss e lgug), o7 | 150 | t0s | 208 —Lversion distributed across 128ms
Max. Column Address | oans | 25ns | 30ns | 35ns | B Self Refresh Mode
Access Time (tan) i {L version)
Min. Read/Write gons | 9ons | 110ns | 130ns W All inputs/Outputs and Clocks
Cycle Time (tac) fully TTL and CMOS compatible
B Refresh Modes
RAS only

CAS before RAS
Hidden Refresh
M High Reliability Package
Plastic 40pin SOJ (P40SJ-2B0)
Plastic 44pin TSOP TYPEIl (P44TP-3B4)
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

Vec 1 a0 1] VSS Vee 0§ 1 O 44 [0 Vss
110.4}2 @ 39|p V015 Vo1 [ 2 430 vois
1o.1| 3 38| v04s o2 m 3 420 11015
10,1]1 4 37| V044 /03 m 4 410 VO14
110405 36 § 11043 1104 O} 5 40[D V013
VecH(6 35|P Vss Vee O 6 390 Vss
1osQ|{7 34|p 1042 1105 0 7 38|n 012
vogH|8 33| 104, V06 m) 8 37 [0 VO11
vo;d|e 32| ¥04¢ o7 w9 36 [0 11010
10g| 10 31|p voq vos dj 10 35[M 1709
NCO| 11 30(p NC

eli | I 20|h CcAs NC @ 13 32[0 NC
we |13 26| UCAS NC 14 310 LCAS
— = WE 15 so[n Ucas
RASO| 14 27|p OE s o 16 g i
NC[| 15 26|0 Ae NG ol 17 280 AB

NG (I 25|p A7 A0 @ 18 2710 A7

A Q17 240 As P P

A 0|18 23| As A2 0 20 25 [0 AS

Asl]|19 22(f Ay A3 21 240 A4
VecH|20 21|P Vss vee 0 22 230 Vs

40-pin SOJ ( 400mil )
P40SJ-2B0 44/40-pin TSOP TYPE (Il )
(400mil)
P44TP-3B4
PIN NAMES

AO~A8 Address Inputs
RAS Row Address Strobe

UCAS Column Address Strobe
Upper Byte Control

LCAS Column Address Strobe
Lower Byte Control

OE Output Enable
/O1-1/016 | Data-in / Data-out
WE Write Enable

Vee +5V Supply

Vss Ground

NC No Connection

NPNXX 368
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FUNCTIONAL BLOCK DIAGRAM
WE O—
OE O y
RAS O————p~| BASClock | WE Cl
RAS Generator G COP!: .
_ ¥ ¥
LCAS O——» x5 clock > §Ecnoek
—_UC A5 O - Gen;rator > -
Y
Refresh
Counter \ A/
Column Decoders
@ = /O 1
‘e | e
AQ O— . Sovoe Aot < ok | o
el nse
A1l O— - 0 Lone iers Bufvgrs .
A2 O—» <: (- |/O 8
A3 O—w| Address
Buffers
A4 O— ‘ '
A5 O—»
A6 O—sl g ”ﬂﬂy vpper |0 °
[ ]
A7 O—= E (4,194,304) ___l/—'\ Dv%: ®
A8 O—s < :D Buffers |
& - /O 16
NG ~«—0O Vce
Generator " O Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relativeto Vgs | VinVout | -1to7 v absolute maximum ratings are exceed-
Voltage on Voo elalive (o V. v 107 v ed. Functional operation should be re-
il ss cc stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg -55to +125 °C the operational sections of this data
Power Dissipation Pd 1.0 w sh_eet. Exposure to absolute maximum
Ambient Ooerating T " . 010470 oC rating conditions for extended periods
mbien .pefa"ng smperaluré a * can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veo Supply Voltage 45 5.0 55 v
Vss Supply Voltage 0 0 0] v
Vi input High Voltage, All Inputs 24 - 6.5 Y
Vi Input Low Voltage, All Inputs -0.5 — 0.8 v
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
V7
300 NPNX



NN514265 / NN514265A series
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DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 5.0V £10%)

YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES}
lect Operating Current -45 180 mA | tge= tﬂc_(min.) 1,2
-50 160 mA | RAS, CAS, Address cycling
-60 150 mA
-70 130 mA
lccz | Standby Current 10 | mA | RAS=CAS 2> (V-0.2V)
20 RAS =CAS 2V,
Standby Cument 100 | pA | RAS=CAS2(Vc-02V)
(L version) All other inputs are stable at ( V¢ - 02V)
or (Vgg +02V)
leca Refresh Current -45 180 mA | tac = tgc (Min.)
(RAS only refresh) -50 160 | mA | RAS cycling, CAS =V}, 1
-60 150 mA
-70 130 mA
locs EDO (Hyper Page) Mode Current 45 125 mA | typc = tupc (Min.) 1,2
-50 120 mA | RAS =V,
-60 110 mA | CAS, Address cycling
-70 100 mA
lecs Refresh Current -45 180 mA | tge =tgc (Min.)
(CAS before RAS refresh) -50 160 mA | RAS, CAS cycling 1
-60 150 mA
-70 130 mA
lcce Refresh Currﬂ 150 PA 512 cycles / 12£ns
(L version : CAS before thas < 200ns, WE 2 ( Vge - 0.2V)
RAS refresh) All other inputs are stable at ( Vo - 02V)
or (Vgg +02V)
loc; | Self Refresh Mode Current 150 | pA | RAS =CAS g (Vgg+0.2V)
(L version) All other input high levels are ( Ve - 0.2V
or input low levels are ( Vgg + 0.2V)
ligql Input Leakage Current -10 10 MA | OV < V), <5.5V, Others = OV
{Any input pin)
ol | Output Leakage Curent -10 10 vA | RAS 2 Vi(min.), CAS 2 Vyy(min)
(For high impedance state) 0V S Voyr £ 5.5V
Vou | Output High Voitage 24 V | lgy=-5.0mA
Vou Output Low Voltage 04 \ lop =42 mA

Notes: 1. lgc , Icca » locs @and Iggs depend on cycle rate.

2. I and icc4 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
Cunt Address(AD ~ A8) — 5 pF
Cae RAS, UCAS, LCAS, WE,OE — 5 pF
Cout VO1~HO16 - 7 pF
N7,
NPrNOX 370



NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, Ve = 5 V £ 10%, Vgg = 0 V) (NOTES 3,4.5)

A.C. TEST CONDITIONS ( Voiy =2.0 V, Vo = 0.8 V)

No. | -NOTES PARAMETER i i i ikd INITINOTE
JEDEC | STD. MIN. | MAX. MIN. | MAX. MIN. | MAX. MIN. | MAX.
1 | teiiov |teac |Access Time from CAS — {15 | — 15 | — | 15 | — | 20 |ns|6,13
2 | toweay |tcma |Access Time from CAS Precharge — |28 | — |3 | — |3 | — | 90 |nsp314
3 |tavav |tan |Access Time from Column Address — 23 — 25 - 30 — 35 ([ ns|7,13
4 |tasov |teac |Access Time from RAS — |45 | — |0 | — |60 | — |70 |ns|67
5 | taiicus |tcsn |CAS Hold Time 30 | — |3 | — |45 | — | 55 | — |ns
6 |taucx |tons |CAS Hold Time (Self Refresh Mode) 50 | — |50 | — | 50| — | 80 | — |[ns
7 | tauonr |tenm |CAS Hold Time (CAS before RASRefresh) | 10 | — [ 10 | — | 10 | — | 10 | — |ns
8 | tomzewz |tcpn |CAS Precharge Time 10 | — 0| — |10 | — |10 | — |ns
(CAS betore RAS Refresh)
9 |tawcwz [tor  |CAS Precharge Time 5 — 5 — 5 — 5 — |ns| 14
(EDO (Hyper Page) Mode)
10 | torscwt |tcas |CAS Pulse Width 100K | 8 |[100K| 10 [100K| 15 [100K | ns
11 | touspiz |tesn [CAS Setup Time - 5 — 5 - 5 — |ns
(CAS before RAS Refrash)
12 [toiax |taz |CAS to Output in Low-Z — — — — |ns| 8
13 | toerie [tcre | CAS to RAS Precharge Time 5 — 5 — 5 — — |ns
14 | teswiz |town |CAS to WE Delay Time a5 | — |45 | — | s | — | 50 | — |ns| 11
15 | toriax |tcan |Column Address Hold Time 10 - 10 — 15 - 15 — | ns
16 | taiiax |tar [ Column Address Hold Time 30 - 35 — 40 —_ 40 — | ns
Referenced to RAS
17 | tavore |tasc |Column Address Setup Time 0 — 0 — 0 — 0 — | ns| 14
18 | tavert |tca | Column Address to CAS Lead Time B3| —~]13| — |18} |23 ] — |ns
19 | taypms |trar | Column Address to RAS Lead Time 2 | — |27 | — |3 | — |3 | — |ns
20 | tavwz ltawp |Column Address to WE Delay Time 55 | — |57 | — |60 | — | 68 | — |ns| 11
21 | telipx |ton | Data Hold Time 10 — 10 - 10 - 10 — | ns| 12
twuiox
teizox |towc [Data Output Hold Time 0 — 0 —_ 0 — 0 — ns
(EDO (Hyper Page) Mode)
tovcrz |tbs  |Data Setup Time 0 - 0 — 0 — 0 — | ns{ 12
fovwiz .
24 [to1qv |toea |OE Access Time — 15| =115 — |15 — ]2 [ns
25 | twriotz[toen |OE Command Hold Time 5| — || — 18| — ]2 [~ |ns
26 | tanoaiz [topz | OE Pulse Width for Output Disable 5 - 7 - 7 - 7 — |ns
When CAS High
27 | tarsont |tocs | OE Setup Time to CAS High 5 — — — 7 — | ns
28 | taLrmns |tors | OE Setup Time to RAS High 5 — — — 7 — | ns
29 | toeay |toep | OE to Data Delay Time 10| — 10| —]10|—=1|10]—]ns
30 | taizax |torz OE to Qutput in low-Z [o] — 0 — 0 — 0 — | ns
31 | tenpaz |tore | Output Butfer Turn-off Delay Time 12 0 13 ] 15 0 15 [ ns| 10
32 | tonzoax |toez |Output Butfer Turn-off Delay Time 0 10 0 10 (V] 15 0 15 | ns
Referenced to OE
thhaz |torm | Output Buffer Turn-off Delay Time 0 12 0 13 0 15 [¢] 15 | nsi 16
Referenced to RAS
twizaz |twez |Output Buffer Turn-off Delay Time 0 12 0 13 ] 15 [ 15 [ ns
Referenced to WE
an NPNX



NN514265 /NN514265A series
CMOS 256K x 16bit Dynamic RAM

no. | —SYMBOL PARAMETER il = » 0 qun‘luors
JEDEC | STD. M| A | RN | A [ NN | MAX. | NN | MAX.
35 | tetsmmn |tasn | RAS Hold Time 5 | — [ 15 ] — 15— ]2~ [ns
36 [ toL1nm1 |thox | RAS Hold Time Referenced to OE 10 | — 10 |~ |10 —]10 ]|~ |ns
37 |teronmt | trrcp | RAS Hold Time 28 | ~ |3 [ — |3 | — |4 | — [ns
Referenced CAS Precharge
38 |tauoniz |tRe | RAS Precharge Time 25 — | 25 | — |30 ] — |4 | — |ns
39 |tauonie |trps | RAS Precharge Time (Self RefreshMode) | 80 | — [ 80 | — | 110 [ — | 130 | —
40 |taLimmr |tras | RAS Pulse Width 45 100K | 50 (100K | 60 |100K | 70 | 100K | ns
41 | tarn |trass | RAS Pulse Wikth (Seif Refrash Mode) 300 | — |30 | — [300| — |30 — [us
42 | tag1pm1 | trase | RAS Pulse Width (EDO (Hyper Page) Mode)| 45 [ 100K | 50 [100k | 60 (100K | 70 [ 100K | ns
43 [tascr |thop | RAS to CAS Delay Time 13 |3 | 13 |3 | 13[4 | 13 |5 [ns]| 6
44 |topocro |tpe | RAS to TAS Precharge Time 10 | — 10 | — 10 | — 10 [ — |ns
45 [taiay  |tRap | RAS to Column Address Delay Time 11 [ 2 | 11 [ 23 | 11 [ 30 | 11 [ a5 |ns| 7
46 [taox |triz  |RAS To Output in Low-Z 0 —_ 0 — 0 — 0 — |ns
47 | taomnz |trwo | RAS to WE Delay Time 75 | — |80 | — [ 80 [ — [100] — [ns| 11
48 |tcrowe |then | Read Command Hold Time 0 _ 0 - 0 _ 0 — | ns| 9
49 | Yayowo [teay | Read Command Hold Time 0 | — [ 10| —]10] 10|~ |ns]o
Referenced to RAS
50 | twhzcle [tres |Read Command Setup Time 0 —_ 0 - 0 — 0 — | ns
51 |taonie |the [ Random Read or Write Cycle Time 80 -_ 20 — 110 — 130 — | ns
52 |toiocie |Wpc  [Read or Write Cycle Time 20 — 20 — 25 — 30 — | ns13,14
(EDO (Hyper Page) Mode)
53 | taonio |tauw | Read-Modify-Write Cycle Time 135 | — [ 145 [ — | 166 | — | 188 | — |ns
54 [teiocio |termw | Read-Modify-Write Cycle Time 80 | — [ 80 | — |8 | — | 95 | — |nshaia
(EDO (Hyper Page) Mode}
55 |tagr  |tmer | Refresh Period — 8 — 8 — 8 - 8 [ms| 15
56 [tai1ax |tran |Fow Address Hold Time 8 — 8 — 8 — 8 — | ns
57 |taveiz [tasn |Row Address Setup Time 0 —_ 0 — 0 - 0 — | ns
58 |t tr  |Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45
59 [twLiwn |twpz | WE Pulse Width for Disable 5 - 7 — 7 — 7 — |ns
When CAS High
60 | toy 1w [twen | Write Command Hold Time 0| — |10 | —|10]— |15~ |ns
61 twyww [twp | Write Command Puise Width 0 [~ |10 ] — 10— 11— |ns
62 | twricLz [twes | Write Command Setup Time 0 —_ 0 — 0 — 0 ~— | ns| 11
63 |twicHr |towr |Write Command to CAS Lead Time 5 | — | 15| — |15 — |20 |~ |ns
64 |ty irHy [tawr | Write Command to BAS Lead Time 15 - 15 | — 15 [ — |2 | — |ns

3r2




NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

Notes:

3

12.

13.
14.
15.

16

. Eight Initialization 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 ty=3ns. All AC parameters are measured with V, (min.)>Vgg and
Viy(max.)sVec and with a load equivalent to two TTL loads and 100pF.

. Viy(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 tpac(max.) can be met. taep(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
tcac:

. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a refer-
ence point only. If tyap is greater than the specified tgap(max.) limit, then access time is controlled by ta,.

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).

. Either tgey or tggy must be satisfied for a read cycle.

. tore(max.) defines the time at which the output achieves an open circuit condition and is not referenced to
output voltage levels.

- twes: tawp: towp a@nd tawp are not restrictive operating parameters. They are included in the data sheet as

electrical characteristics only. If tycs>twcs(min.) , the cycle is an early write cycle and data-out pins will re-

main open circuit (high impedance} throughout the entire cycle. If tayo2tawplmin.), tewp2tcwplmin.) 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. L o

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 tya, tcac, OF topa.

tasc2lcp to achieve tpe(min.) and topa(max.) values.

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

. torr applies only when CAS is high.

373 NPNX
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WORD READ CYCLE
treest)
i tRAS(40) > |a—— tRPEs—
—_—
RAS / N
icnms.) :—tt::)(:a) >re thsHas) » | e tcApiz—e
- le— tcaspigp———»
UCAS
tens RO\ -
le—— tRAD(45) g tRAL(19) >
tcaLe) )|
tAsR(57l tRAH(s6) tascn - o tcaH(iS)
N comn Adsiess K7/
tarps) ey - » LRCH(48)
tacs(so) »| tRRH(49)

R

w /7T
;blj; ;:)’ torRas,
oE ///////j////////////////////////S LUy,
o1~ HighZ , r Valid Data-out ——
R m : High or Low
NPNX ar4
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BYTE READ CYCLE
tResn
tRAS(e0) » ja—— tapEs)—0
AAS N / N
terpa) le———tcsHes)
tReDUs) —— e tRSH(S) re— tcapr(13) —s
le— tcasio)—»]
ucas __/| A [ ]
(or LCAS) - tea)— |
icas __/
{or UCAS) e tRADUS) thaL(s)
tasai7) | | transs) tascin tcanps)
AO-~AS8 T/ row nairess W777777XC counn s X777

we LI
]
o LI iin Y A
vo 1. High-Z
(or VII% 91~6 ) __!tc,c(,, -
e igh-2 @1 Valid Data-out ———
-, e Do

375
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WORD WRITE CYCLE (EARLY WRITE)

IAS(40) il > r—lnpm) ——i
RAS 'd N
WAS RCD(Y) ‘_l:::))_. fe— tcapas)
cas _ / t % /
A0-A8 Row Adress JK77777/7/X Colun Address Y,
WE i Y
SR
Wo'le LI vaidatmin X077/ T,

:Hignon.ow

NPNX
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BYTE WRITE CYCLE (EARLY WRITE)

———————

RAS

terp(13)

/ = _—.\_

teshs)

treous)

trshas)

UCAS _/

{or LCAS)

e—— teasio) —»

je— tepp(i3) —

cAs __/

(or UCAS)

A0~A8 m

tange

lae— tRAD(S)

tRAL(19)

tRaryse)

Row Address

e

teamis)

Column Address

Y,

towis)

tawse

£
m

tweet)

Y

////////////////////////////ﬁi

tWCS(

62) -

ﬂ—tW)——-h

OE

T,

S,

(or VO 9~
0 16)

tDs(23)

4——tm(2‘) —

Vo 1e LTI

Valid Data-in

(or /O 1~
/o 8)

Ly
:HiglorLow

77
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WORD WRITE CYCLE (OE-CONTROLLED WRITE)

RAS

trcsn

le—— tcsHs)

UCAS

tRAS(40)———————— E tRpas) |

> tRCDMI) i trsH(as)

te—— LCRP(13) ——]

LCAS

tasrs7)

N\

N

-a—— CAS(10) ——

l«—— taR(e)

he—— tRAD(5)

tRaL(19)

tRAH(5S)

A0-~A8 ‘ZZZZZX

Row Address

tascin

]

tcam(is)

Cakarn Advess K777/ 11 [T

re— lowiea)

WE

Vi,

ol

la— tRWL(S_l)———b‘

la— twps1) —

Y

toen(ee

) toerzs)

r—ﬂ
o LIz 1*«//////////////1/////////////////4
vots L)—2= QR aevaan X777

:Highon.ow

NPNX
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BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tres >

==. T —— thP@e) |
RAS N zl: Y
le— tesns)
terr(13) U— 7Y »a— tRsts) e— teRp(13) — ]
+—— tcAs(10)—»]
UCAS / N A,
(or LCAS)
LCAS /
(or UCAS ) le— tar(i6)
re—— LRAD(45)—re traiig) »
1 tean(
tasasn tnm(is)_ ‘l:s:i 7n | toan( 5)>
no-nB /L) Row Adress T Y,
e towLies)
la— trwWLE)— )

la— twp(E1) ———

wE LIl Y,

[ 5”1

toep(29) toEH(25)

=
o LUy WMMMA

Y S A,

(ort s
v e L% vaid oatain X /1711 T,
tor "1?015) :HighorLow
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WORD READ-MODIFY-WRITE CYCLE

tRMW(S3)
tRaso) trp(as)—
AAS N ?| N
terrpy | [ ::::((2) i treros terp(a)
m - toas(io)p———»
cas __/ AN a;
le—— tAR(16)
le— tRAD(45) — tascn
tasrsn) trarss) ja—n - tcaH(15)-
AO-A8 Row Address @] Column Address &2222222222222222 EZZ 422222222222222222:
tRWD7) — > tomen :
- tawD(20)———»
le— tcwopa - tRwLse)
WE Ny /
toeaps  loeDes) tweie)
tou(ao|| - tOET(sz)
OF WWW A
tRAG(4)
-t toses) | | tome
tcacn) [ > [ [a—
Vo 'is s ) n A Y,
towzez /77 High or Low
NPNXK 280
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BYTE READ-MODIFY-WRITE CYCLE

- tRAS(a0) > thapss)
_————
RAS \ J N

teap(is) D :::[:f;) . R terppia)
4—';:5;10;—_-
ucas /| Y /1 /
(or LCAS)
icAs ___/
(or UCAS) e tarcs)
tasresn) j— Vtmm_“:::sﬂm [~ tcam(15)-»
A0~ //////R Pow Airess Column Adcrss W///////////////|//////////////////////
) ’(Awn(éo;—i i
towni14) trwies)
WE N L
toeaa) toep(es) twpret
torzao) - toez(az) "

A,

W5 /////////I/// Y

{or /O 9~ )
/0 16) AACH) .
e " t tom21
teacq) | - Dsﬂ (21)
I{IOOQ{G High-Z Z Data-out}é( Data-in W /////////////// ///
(or/O 1~

Vo 8) tewz m : High or Low
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EDO (HYPER PAGE) MODE WORD READ CYCLE

- tRASP2) ‘tnpm’v
. q——hﬂcp(:rr)——»z \_
le——— tesmEs) ——— e—— tHPC(s2) — |  ja- tRSH(E5)-»]
tcapﬂ] . terris)
—p| [4—— RCD{4)—» >
"CAS(K)) tcp(sL tcas(io) ‘tcP(s) tCAS(!O)—
tcas __/ i R Y
teaL(1e) —m teaL(is) ie— tCAL(18) -
tAsR(s7) DI toan(is) tascon tcam(s) tRaLae)—
ra-| e tRAHEE) > e tascin »He tean(is)
tasci?)
AO-A8 Zgzzzgxﬁﬁw CTumn % Column M //////I 'y
taR(16)
‘RLS(so) tRAH(49)
- tROH(38} la—n{ tRCH(48)
we Ly
le]— tocsen—s
- tracie) >
> tM(a)' toml:n;
- o tcaco)
o LI Y T
toEA(4) le— tcpa@) —»  le— toPa@ e toEZ(22) 9
tou(ao)!: »! taas) » taa() —»
taLzue) > le—s{ tcacyn) toacy oA
o HiZ YK o XX on XX o
vo 3
1° ik il
tcizpz toHc(22) toHe22)
/////): High or Low
NPNX 382
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EDO (HYPER PAGE) MODE BYTE READ CYCLE

- tRAsP@42) ‘tnp(aa)
te———— RHCPEN———»
RAS N \_
teshes) ra— tHPCis2) — i pa— TRSH(25)
tcre(13) trcous, terp(13)
f—— ——
tcaseo tcpe) tcasto) | terg) tcas(i0)
UCAS i A N A
UCAS _/ / / /
(or LCAS) He—+ 1CAL(18) —pol ta—]| LCAL(18) —pl — tCAL(18) -l
LCAS /
(or UCAS) e taR(1e) -l
l¢—— LRAD(45)—»] tRAL(19)— ]
tasrisn tean(isy tascon tcams)
> tRAH(SE) e > tascin »He teans)
. tascan
-
umn Column
no-a L/ R_Pom Coumn 377/ mﬁ Colunn W i
tres(so) .
- tRoH(e) [ tncﬂ«a)
we LIy R/
le— tocsen—m
le——— tRAC(H
Uws)I torra)

teaco

o LI ZWM

Vo 1~ High-Z
vos
(or VO 9~ toEae) e tcPaz) —»  e— tera e 1OEZ(32) ]
/O 16) |
toLz(wo) le - tana) taaa -
tRLze) le—»i tcacyy toacny O
VO 9~ High-Z @L
V0 16 4 Out Out [ Out —
(or Vo 1~ wlle
vo8) terzaz) toHe(z) tomee2)

:HiglorLow
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE (OE AND WE CONTROLLED OUTPUT)

taaspaz) " —
S .__thcP(sﬁ——-'Z N
RAS —T
e e ra—— tHPC(52) —— tRSH(35) -
teRrig) tRcD(4a) r =
- — - )
teascio tepig) tcasio) tcpio) )CAsuo)
UCAS i L L
LCAS ——/ i % ( /
t l«— tRAD45) — tcaL(1s) - fep J‘P i
ASR(57)
trar(se) teans) « T i
e tascqn) tascqn) | teanas) | tascan
I~ —
, Coumn X777/ /
A0-~A8 VIR Fow X))/ Coumn olumn i E
. taR(16 B
” le—1 tRAL(19)—»] » tRRH(49)
t Z
S - torsee—»l | | | tAcHMg)
/
WE 7 // - \; I |
e~ LOCS(@7) ] - Tweziso)
1
T tRAC(4) | tcpA(z)j - tCPA(Z) :j e LOFF(31)
I
L e o e tang) —} laae) 4_.{ torr@a)
__ 7 f teacq teacq) Y tCAcm— j ﬂ
o /) W b
— N torz(ze)
torziao) L - twm%
w0 g torzeo)
i High-Z i } z L ,J
l{loo’m g 3@2 Out W %c o =
teizia) tweziey tosz2 o
N
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE (OE AND WE CONTROLLED OUTPUT)

. tRASP(@2) e
S ‘_lnucp(ah—bz K
RAS — —
- teshs) 7 e R
terp(ia) =
- tRCD(3)—w
tcas(10) tep) teasioy | tep) SRS
I -
s R\ / 7 N /
(orLCAS) e teAL(18) ra— LCAL(18) -»] e tcAL(18)
cAs __/
(or UCAS ) DI |
— tRAL(19) —»]
LasRE7) tcaH(1s) tascqn toaHgs)
> tRAHSE) wtle > - tascan mre a—a toans)
tascon
ow umn W ﬁ umn umn W/ /// //
AO~AB I
trcsiso) "
ra—- LORS(28)—m le—»]| tRCH48)
-
WE I \‘--"l -
ra— LaCsE7)—» i tvpz(ss)
tRact) i —| > e tcPag) e topan) roreen
- tanz) o le— taa@) —mf e taas) > les  loFREs)

oE LI

=al

teacn) teaco) / S tcaci) 7L / /

17O 1~ High-Z
/0 8
( or YO 9~ t N
/0 16) OEA(24) | oPZ(26)
tou(ao)l le— tOEA2¢—
le— tRLzie) - tOLZ(Sﬂi
~ High-Z r
A }@r o W////%  ou _}—Z@Z ot p——
(orl/O 1~ e le—s! le—»!
ros) toLzirz) twez(34) toez(az; toez(z)

: High or Low
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NN514265 / NN514265A series

CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

tRASP(42),

- larpg

ms N M N
e 7 T\ R PR F
<—tmm45,_.| I traL(19)
‘Asn'(s_rﬂ tRAH(ES) tascyiz)| tcans) tascan :cm15) tascin| teaHis)
AO-A8 _ Row Column Column Column / // /////////
|;<=8(ez) fwcmeo)m i 'vES(sz) twc*:: :wcs«sz) :Eg:z
wE i Y. i
oE LIy i,

Vote LI

| Datadin ’@I Data-in

Data-in Q’/Z’/J’/%’/%ZW/;W/

:Hmoerﬂ

NPNOX



NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

tRasP@2) - tRpias)

E— ta—— tRHCP(37——]
RAS N \_
le— tesues) e—— tHpC(s2) »  e— tRSH(5) —]
tcRr(1y)
le—— tRCD(E3) ——»-
tcas(io) tere) teaseo) tepig) toaspo)  fempp)
ocas __/ A R N }— _
(or LCAS)
LCAS _/
(OI' UCAS) la—— lm‘s)_,l tm(‘g) »
tasr(s7) | | tRAH(sE) tascin | teanps) tasc(1n | tcanps) tasc(in| teanps)
et [P > ‘—.I
AO-AB m Row Column Column Column / // /////////
tewies) | towie3) towLea)
) T e ”
twosez)| tweniso) twesez) | tweneo) twesez) twcr(eo)
[ut—] k.

He
WE W, T
twrie1) | tweest) tweer)

o€ LTI il

{or VO 9~
V0 16)

toses)| | tower) tosizs)| | tomez tosia)| | toHey

o I, Y R ) R

(or VO 1~
o 8)

® /////) viigh or Low




NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ-MODIFY-WRITE CYCLE

tRP(ag)

tRasP2)
RAS N /" N
; tosH(s) !me——-‘ re—— LRsH(a6)——
CRP(13)
t 43) ,
[+ e ther) tcre) L_ tcRP(13)
le—— tcas(i0) e— toAS(10)— teas(10) —e
UCAS
LCAS / \ N /N /7
| tRaDus) tRaL(s)
tashen| trarse) tasc7) toans) tasci7) | toanis) tasc(17) | tcans)
i | | 1 ,
AO~A8 Row. Column um Column 42222227
towues) towniey towues)
9 tAwD7— tawLiey
nli"‘iw) le— towD(14)—s e— town(14)— L— tewn(14)-
wE I
we 7/ N N | N
tAWDI(20) — TAWD(20) —] |e—] [—‘AWD(ZO)—— tweist)
twee1) twee1) T‘ thowos
toea(24) toeae F" twﬂ‘),
— ] e 7L
OE / w
tracie) tcPA2) —f le— tePA) ]
l:wa) I tlu(a) }ma)
teac) —’ le—of tcac teacq) | ke—ey tOHEY)
le——— tRLZ(46) —|—» toeD(29) toen(e9) toen(es)
L oLZ(30) e toLz(o) !
torzeao)} - toez(32) t0EZ(32)  wt—f+ toez(3z)
vo1- Mz oM o p——
Out Out dU N Out___l_
teizaiz) tos(ea) teiziz) 'o&zli)_. torziz) tDs(23)
toHE1) toH(21)

:Hignorl.ow
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ-MODIFY-WRITE CYCLE

trp(s
RASP(42)
—_— T )Lﬁ
RAS N N
tcsHE) ter tRsH(3s)
terr(ia) -+ tacous—
t t t
le—— tcAs(10)—o il LCAS(10) ——a sl . tCAS(10)—oy CRP(I3)
ucaAs __/| Y /N / /]
{orLCAS)
LCAS _]
(or UCAS) 'RaDuS) . traLge)
tasnisn| tRaH(ss) _t.ASC(W) toants) tascin | tean(s) tasc17) | Leanps
AO~A8 /m Row. @ Column lum Column
]
fel towLss) lef towiea) —t e towries)
tRWD(7— tAwL(s4)
tRCS(s0) t t t
r ro— LCWD{14)}—» la— {CWD{14)— ta— LCWD{14) -2~
Y
wWE 7 N | L | N
tawp(20)—] ta—bl la—t - tawD(20) —of le—] le—1— tAWD(20) —o] twrs1)
twee1) tweet) troms: |
toeace) toeae) b N
I o LOEA(4)
—_— 1 .
OE SL /| NI/ | 1
vo 1~ High-Z
vos
(or VO 9~
110 16)
thacie) le— tcPA2) - le— tcPAR) -
tar@) tae) targ)
teacqn le—= toacy le—e] tcac() | le—wy toMeey)
le—— tRLZ(46) —| toED@9) toen(29) 1 toen(2e)
tOLZ""\)!: E: P Lo tc:al(:az) .'ﬁ_ g toEIZ(:;z)
VO 9~ High-Z 7%
Vo 16 4 In_p—— In p———
(or /O 1~ Out Out l Out _L
- - ol
vos) tezaz) tDs(23) terzaz) tos(ea) teLzaz) tos(2s)
toHen toHey) : High or Low




NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
- tRcis
- tRa: » re—— tRpEE——>
—_— —

RAS N / -

CRP(13) tRPC(44)
R [
UCAS
LLCAS 4/_ -‘\_/

tasrisz) | | tRamse)

/
A0-~-A8 /

Note: WE, b—E = Don't care.

CAS BEFORE RAS REFRESH CYCLE

[ G—DI
Row

Kk

e— {RP(28)——

tacst)

:Highorm

RAS —/ tRPC(a4)

UCAS
LCAS

torr(a1)
Vo 1~ gﬁ
/O 16

Note: OE, AO~A8 = Don't care.

tcrne)

S‘ tRrsi) %\_
High-Z

V7] vigh o Low
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

tacs1)

tacsn »

RAS N / \’ \Z N
LN o )
tasr(sn ‘t_n-lwss) IHSC_FJ) .
AO-AB I X
we Ly N
oE LIy ///W///////
‘ e B
v"% 11~6 High-Z @ Valid Data-out —
teiziz) m  High or Low
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

tacsy

thost)

RAS \ / N
ucas —_/ A ]Z

(or LCAS)
cas —/

(or UCAS) et ey
A0-a8 L Fow R
we iy XTI

paiom

oE LTI,

Qi

Vo1~ High-Z
vos
(or /O 9~ - tC:IM:U) > torRey
VO 16) - lA'A(:a)-_. o torran
-— tRaC(H) > |« toezie)—»
Vo 9- High-Z -
Vo 16 W, Vaid Data-out
{(or VO 1~ > '
vo8) tewzon) /////]: vigh or Low
V%
NPNX 3902



NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

RAS

UCAS
LCAS

treesy)

le tcHR() ]Zt-—lcnpus)—»

N 2
‘lfl‘a’. e tRCDAA pra tRSH(E®) -
_/ )
tasn(sn) :A::W't:lc(m i
NSO/ S Y A

twes(s2)

le— twecH(so)

T

twest)

T

oF Y WA
v~ /[ /1IN Vaid Data- LTI iy
: High or Low
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NN514265 /NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

tresy

- thcE1y

tRAS(0) tRp(38)-» tRas0) tre3s)-»
—_— ——
RAS N / \___
la——— taR(e)—————
terp(1y)
«— tRCDMY) tRSH(35) ) tenrm tcnpna}—J

ocAs /| AN

'sz

(orLCAS)

LCAS ___/

(or UCAS) e trnoues

tRaL(19) o]

tasnsy) | | tRarse) lAsc(n B

no-as /DKo @I S

twesisz)
- la— tweheo)

- - tween)

we LIS A

o LI i i i e g i vy

S

{or VO 9~
V0 16)

tosi2s)
- l—— lDH(21)—"

IIO 16 ////////// //// //)3 Valid Data-in

S

(orVO 1~
Vo 8)

/////]: High o Low
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

SELF REFRESH MODE
trpoe) o fanssien " tapsce,
ms /| \ / \
tRpo(s4) sy tonse) terea)
32—_22 / | I \_
. o PNe)  taseisn
A0-AB WW// T,
vo1- 3 High-z

:I-ighorLow

B The NN514265L/AL version has a Self Refresh Mode.

a.Entering the Self Refresh Mode:
The NN514265L/AL Self 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 continued by holdmg 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 NN514265L/AL exits the Self Refresh Mode when the RAS signal is brought * high .
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

ORDERING INFORMATION

NN514265XXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

70 :

BLANK :

BLANK :

4265

50 :

Plastic SOJ
Plastic TSOP TYPEII

Standard Version
Long Refresh Version
128ms Refresh

NN514265 series
NN514265A series

EDO (Hyper Page)
2CAS ,256K x 16 ,512refresh cycle




