NN514260/ NN514260A series N/
Fast Page Mode CMOS 256K x 16bit Dynamic NPN )A(

DESCRIPTION

The NNS514260/A series is a high performance CMOS Dynamic Random Access Memory organized as 262,144 words
by 16 bits. The NN514260/A series is fabricated with advanced CMOS technology and designed with innovative design
technigues resulting in high speed, extremely low power and wide operating margins at both component and system levels.

The NN514260/A 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 timing 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. _ _ o

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS refresh cycles,
or normal read or write cycles on the 512 address combinations of A0 to A8 during a 8 ms period.

Multiplexed address inputs permit The NN514260/A series to be packaged in a standard 40-pin plastic SOJ,44-pin plas-
tic TSOP TYPEIL. 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 inter-
face with high performance TTL logic families.

W Fast Page Mode Operation
FEATURES B Separate CAS (UCAS, LCAS) for Byte
Selection
W Byte Read/Write Mode Operation
M Low Power Operation
Low Standby Current (CMOS level inputs)

B 262,144 X 16 bit Organization
H Single 5V £10% Power Supply
B Performance Ranges

{NN514260) - Standard 1mA
Parameter 45 | -50 | -60 { -70 — L version 100pA
— M 512 Refresh Cycles
Max. RAS 45ns | sons | 60ns | 70ms — Standard distributed across 8ms
cosss Time  (awc) ~ L version distributed across 128ms
Max. CAS 15ns | 15ns | 15ns | 20ns # Self Refresh Mode
Access Time tono) ~ (L version)
hax Solumn Add"?fs) 25n8 | 27ns | 30ns | 36ns M Al inputs/Outputs and Clocks
- = fully TTL and CMOS compatible
in. Read/Write
Cycle Time (tac) 80ns | 90ns [ 110ns | 130ns [} Eresh Modes
RAS only
(NN514260A) CAS before RAS
Parameter 35 | -40 | -45 | -50 | -60 Hidden Refresh
— B High Reliability Package
Noncsetime ()| 35 | 4on | 4sns | sons | Gons Plastic 40pin SOJ (P40SJ-2B)
— Plastic 44pin TSOP TYPEN (P44/40TP-3B)
Max. C;A1§lma (tend) 10ns | 12ns | 13ns | 13ns | 15ns (P44/40TP-3B-L)'
Max. Column Addross *Note: Only for NN514260A
- oo oy | 170 | 20ns | 25ns | 25ns | Sons
Min. Read/Write
Cydle Time (ta0) 60ns | 70ns | 80ns | 90ns | 110ns
Il 9005650 0001223 0SC WA
NN514260 : N0O92-FXX-00019 Rev.1.4 NIPPON STEEL SEMICONDUCTOR CORPORATION
NN514260A : N092-FXX-00080 Rev.1.3 409 JUL.1997
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NN514260 / NN514260A series

ERE]

PIN CONFIGURATION (TOP VIEW)

Vee s a0(P Vss
vo,dj2 O 39([1 V016
vo,4|3 38| VOys
0a0| 4 37|10 /O14
vo44|5 38{[ V043
Vecq(6 35/ vsg
vosQ|7 34|10 V042
¥0g|8 33(p V044
vo;d|9 32| V040
vogd| 10 31|p VOg
NCO11 30|p NC
NC Q|12 29|D LCAS
WEQ|13 28|p UCAS
RAS |14 27|p OE
NC |15 26/(1 Ag
Aoll| 16 25| Ay
A |17 24| Ag
Ax |18 23|D Ag
AsO|19 2210 Ay
vecti2o 21|01 vsg

40-pin SOJ ( 400mil )

P40SJ-2B

NPNX
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Vee O
101 [
102 [
703 O
104 ]
Vee [0
1105 [
1106 I
Vo7 O
1108 O

= OO0 N hHWN =

o

NC O 13
NC 0 14
WE 0 15
RAS 00 16
NC T 17
A0 O] 18
A1 019
A2 020
A3 M 21
Vee [0 22

440 Vss
4310 V018
42[0 vois
41D vo14
40D VO13
3910 Vss
380 V012
370 voti
36 [0 VO10
35[0 Vo9

320 NC
31[0 LCAS
30 [0 UCAS
290 OF
280 A8
27[0 A7
2610 A8
250 AS
240 A4
230 Vvss

44/40-pin TSOP TYPE (1)

(400mil)

P44/40TP-3B
P44/40TP-3B-L*

*Note: Only for NN514260A

PIN NAMES
A0-A8 | Address Inputs
RAS | Row Address Strobe
UCAS | Column Address Strobe
Upper Byte Control
LCAS | Column Address Strobe
Lower Byte Control
OE Output Enable
VO1-/016 | Data-in / Data-out
WE | Write Enable
Veo +5V Supply
Vss Ground
NC No Connection

410




NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O-
OE O v
RAG O—————{ RASClock | —1  WE Clock
RAS Generator »| Generator | ___
_ v ¥
LCAS O GS Clock *|  OE Clock
—'—U CAS O > en;rator »| Generator
Yy v
Refresh
Counter . A 4 {7
Column Decoders
@ [t 1/O 1
nger R
]
AO - Sense Ampilf < > Dv%a .
nse ers
A1 O—m & VO Logic Buffers *
A2 O—e <: e |/O 8
A3 O—| Address l]
Buffers
A4 O—» L
A5 O—» -
Memary e /O 9
A6 O—f 2 Amay Upper o
e
A7 O— g (4,194,304) :D ng .
as O : B i |
& [~ /O 16
Sugista;ale . O Ve
Generator 0O Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vg | Vin,Vout 1107 v solute maximum ratings are exceeded.
Voltage on Voc Relative 1o Vgg Voo 107 v Functlong! operation s‘houl.d be restnctgd to
Storace T —— Tt 55 to 4125 0 the conditions as detailed in the operational
ad empt_m_ure_( stic) g | —ohor sections of this data sheet. Exposure to ab-
Power Dissipation Pd 1.0 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta 0to+70 °C tended periods can affect device reliability.
Short Circuit Qutput Current tout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP, MAX. UNIT
Vee Supply Voltage 4.5 5.0 55 v
Vss Supply Voitage 0 0 0 \
Viy Input High Voltage, All Inputs 24 — 6.5 v
Vi Input Low Voltage, Al Inputs -0.5 - 0.8 v
Note: All voitage values in this data sheet are with respect to Vgg unless otherwise specified.
I 9005L50 000LeeS5 963 W
V7
a1y NPNX
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NN514260 / NN514260A serles
CMOS 256K 16bit Dynamic RAM

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

(NNS514260)
YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lees Operating Current -45 180 mA | tae= tn_cimln.) ) 1,2
-50 160 mA | RAS, CAS, Address cycling
-60 150 mA
-70 130 mA
leco | Standby Current 1.0 mA | RAS=CAS 2 (Vcc-02V)
20 | mA | RAS=CAS2Vy
Standby Current 100 | pA | RAS=CAS2(Vec-02V)
{L version) All other inputs are stable at ( Veg - 02V)
or(Vsgs+02V)
loca Refresh Current -45 180 MA | tge =1gc (Min)
{RAS only refresh) -50 160 mA | RAS cycling, CAS =V 1
-60 150 mA
-70 130 mA
locs Fast Page Mode Current - 45 100 mA | tpg = tpe (min.) 1,2
-50 90 mA | RAS =V,
-60 80 mA | CAS, Address cycling
-70 70 mA
lcos Refresh Current -45 180 mA | tgc = tge (min.)
(CAS before RAS refresh) -50 160 mA RAS, CAS cycling 1
-60 150 mA
-70 130 mA
lccs Refresh Current 150 pA 512 cycles / 12l;ms
(L version : CAS before thas S 200ns, WE 2 ( Ve - 02V)
RAS refresh) All other inputs are stable at ( Vg -0.2V)
or (Vgg +02V)
leer Self Refresh Mode Current 150 MA | RAS=CAS<(Vgs+02V)
(L version) All other input high levels are ( Vo - 0.2V )
or input low levels are ( Vgs +02V)
li4d input Leakage Current -10 10 pA 0V 5V £ 5.5V, Others = 0V
{Any input pin)
ot Output Leakage Current -10 10 pA | RAS 2 Viy(min.), CAS 2 Vju(min.)
(For high impedance state) OV < Voyr < 5.5V
Von ‘Output High Voltage 24 Vv lop =-5.0 mA
VoL | Output Low Voltage ) 04 V | lgu=42mA

Notes: 1. Iccy . loca s lccs @nd Igcs depend on cycle rate.

2. igcy and Ic4 depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢ = 5.0V 110%, f = 1MHz)

SYMBOL PARAMETER MIN. MAX. UNIT
Cai Address(A0 ~ AB) — 5 pF
C!L RAS, UCAS, LCAS, WE,OE — 5 pF
Cour 7O1~1/1016 —_ 7 pF
B 9005650 0001226 ATT WM
NPNX at2 _
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

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

(NN514260A)
BYMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES]
leo Operating Current -35 180 mA | tac = tpc (Min.) 1,2
-40 160 mA | RAS, CAS, Address cycling
-45 140 mA
-50 120 mA
-60 100 mA
lccz | Standby Current 1.0 mA | RAS=CAS2(Vgc-02V)
20 mA | RAS=CASz2Vy
Standby Current 150 VA | RAS=CAS>(Vc-02V)
(L version) Al other inputs are stable at ( Ve - 0.2V)
or ( Vgg +0.2V)
lees Refresh Current -35 180 MA | tgc =tgc (Min.)
(RAS only refresh) -40 160 mA RAS cycling, CAS = V), 1
-45 140 mA
-50 120 mA
-60 100 mA
lece Fast Page Mode Current -35 80 mA | tpg =t (min.) 1,2
40 70 mA | RAS =V,
-45 60 mA | CAS, Address cycling
-50 50 mA
-60 40 mA
lecs Refresh Current -35 180 mMA | tgc = tge (Min.)
(CAS before RAS refresh) -40 160 mA | RAS, CAS cycling 1
-45 140 mA
-50 120 mA
-60 100 mA .
lecs Refresh Current 200 WA | 512cycles/128ms
(L version : CAS before taas < 200ns, WE 2 (Voo - 0.2V)
RAS refresh) Al other inputs are stable at ( Vg - 0.2V)
or (Vgg +0.2V)
lcc? Self Refresh Mode Current 200 WA RAS =CAS < (Vgg+0.2V)
(L version) All other input high levels are ( Vg - 0.2V
or input low levels are ( Vgg + 0.2V )
'Rl Input Leakage Curmrent -10 10 LA 0V < V| £ 5.5V, Others = OV
(Any input pin)
Hol Output Leakage Current -10 10 pA | RAS 2 Viy(min.), CAS 2 V,y(min.)
(For high impedance state) OV < Vgur<5.5V
Von Output High Voltage 2.4 A low =-5.0 mA
Voo Output Low Voltage 0.4 v loL=4.2mA
Notes: 1. Icct. lcca s Iccs and Igcs depend on cycle rate.
2. ey and lgg4 depend on output loading. Specified values are obtained with the outputs open.
CAPACITANCE (0°C < Ta < 70°C, V¢ = 5.0V £10%, f = 1MHz2)
SYMBOL PARAMETER MIN. MAX. UNIT
Cini Address(A0 ~ A8) — 5 pF
Cine RAS, UCAS, LCAS, WE,OE — 5 pF
Cour /O1~1/016 — 7 pF
B 9005650 0001227 73L Em
Y.
413 NPNX
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WN514280 / NN514260A series
- CMOS 256K< 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS
Testcondiions :  Viy/Vy=2.4V/0.8V  Voy/VoL=20V/0.8V outputioading C, = 100pF+21TL
Operating conditions : (0 °C<Ta<70°C, Vg = svuo% Vgg =0 V) (NOTES 3,4,5) .

.. (NN514260)
NOTES ) 48 50 -0 70

No. JEDEC | STD. PARAMETER MR | MAX. | N A | M | max. | e | mAX NOTE

1 | teriav |teac |Access Time from CAS — [ | — 15| —~]18 ] —| 2 [ns]613

2 | tomav |tom | Access Time from CAS Precharge — [ 30 | — | 3% | — | 3 | — | 4 |ns)1314

3 |tavav [taa |Access Time from Column Address — 25 —_ 27 —_ 30 - 3 |ns|7,13

4 |taov |tac |Access Time from RAS — |48 | — |50 | — |80 | — | 70 |ns|67

5 | taicrr [tesn |CAS Hold Time 4 | — |50 | — |60 | — | 70 | — |ns

6 | taicHt |tonr | CAS Hold Time (CAS before RAS Refresh) | 8 — 8 — 10 | — |10 | — |ns

7 | taucx [tons |CAS Precharge Time (Seif RefreshMode) | 50 | — | 60 | — | 50 [ — | 50 | — |[ns

8 | tepeote [tepn CASPtech_rgeTlme 10 - 10 —_ 10 - 10 -— | ns
(CAS before RAS Reirech)

9 | toeciz [top | CAS Precharge Time (Fast Page Mode) 5 — 5 —_ 5 - 5 — | ns| 14

10 | teLicns |teas |CAS Pulse Width 13 [100K | 13 |100K | 15 [100K | 20 | 100K | ns

1 | toLirz |tosn | CAS Setup Time 5 - 5 — 5 - 5 — |ns
(CAS before RAS Refresh) .

12 | toiiax |torz | CAS to Output in Low-Z 0 — 0 — 0 — 0 — |ns| 8

13 | toyonio |tere | CAS to RAS Precharge Time 5 - 5 - 5 - 5 — Ins

14 | toy 3wz town | CAS to WE Delay Time 3 | — |3 | — |3 | — |5 | — |n|ln

15 | tosax [toas | Column Address Hold Time 8 —_ 8 — 10 — 15 — | ns

16 | taiax |tap | Column Address Hold Time 30 —_ 35 - 40 _ 40 — | ns
Referenced to RAS

17 | tavarz |tasc | Column Address Setup Time 0 - 0 —_ 0 —_ [} — |ns| 14

18 | tavmms [taa | Column Address to RAS Lead Time 2 [ — |24 | — a0 | — ]3| — |ns

19 | taywe {tawp | Column Address to WE Delay Time 48 | — |50 | — [ 80 | — | 6 | — |ns| M1

20 | topx [l | Data Hold Time 8 — 8 — |10 | — | 10| — |nsj12

twLix
21 [ toverz |tos |Data Setup Time 0 - 0 — [ — 0 — |nsf12
ovwiz

22 |toiiav |toea |OE Access Time — (B[ =1 | —]15] — |2 [ns

23 | twrowz |toen |OE Command Hold Time 8 - 8 — (10| — |20 | — |ns

24 | tousav |toen |OE to Data Delay Time 7 — 8 — 10| —=1]10] — |ns

25 | topaz |torr | Output Buffer Turm-off Delay Time 0 13 0 13 0 15 0 20 |ns| 10

26 | torpax {toez | Output Buffer Turn-off Delay Time 0 10 0 10 0 15 0 15 |ns
Referenced to OE

27 | toLsrm |trs | RAS Hold Time 13| — |13 | — |15 — |20~ |ns

28 | tousmnn |taow | RAS Hold Time Referenced to OE 8 —_ 8 — (10| — [10] — [ns

29 | topmo {tae | RAS Precharge Time 25 | — 125 [ — |30 | — |4 | — [ns

30 | torpm 2 [thes | RAS Precharge Time 80 | — |90 | — |10 — 1130 | — |ns
{Self Refrash Mode)

31 [ tauiamr |tras | RAS Pulse Width 45 |100K | 50 (100K | 60 |[100K | 70 | 100K | ns

32 | taLirn | trase | RAS Pulse Width (Fast Page Mode) 45 (100K | 50 |100K{ 60 |100K | 70 | 100K | ns

33 |t qrun | taass | RAS Pulse Width (Self Refresh Mode) 200 | — [200 [ — J300 | = [200 | — [us

34 | tascus |tacp | RAS to CAS Delay Time 13 | 30 | 13 | 3 [ 13 | 45 | 13 [ 50 [ns]| 6

35 | ooz [tapc | RAS to CAS Precharge Time 0| — |10 | — 10 | — |10 | — |ns

M 9005650 000lees k72 1N
NPNOX 414
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM
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NO.|—SYMBOL PARAMETER el hiad 70 }.u NOTE|
JEDEC | STD. MIN. | MAX. MIN. | MAX. MIN. MIN. | MAX.
36 | tpiav | thao |RAS to Column Address Delay Time 1 20 11 23 1 1 3 |Ins| 7
37 | taiiwiz| tawp |RAS to WE Delay Time 75 —_ 80 — 85 100 | — [ns| 11
38| tcrowio| then |Read Command Hold Time 0 - V] — 0 [0} —_ ns| 9
38 | tarowi2 [trrn  |Read Command Hold Time 5 - 5 —_ 5 5 — |ns| 9
Referenced to RAS
40 |twiocl2 [thes  [Random Command Setup Time 0 — 0 — 0 0 — | ns
41 1 taioriz {tRe Random Read or Write Cycle Time 80 — 90 — 110 130 —_ ns
42 |tooc12 |tc  |Read or Write Cycle Time 30 — 33 — 40 45 — [ nsh3,14
{Fast Page Mode) .
43 |taoRe | tamw | Read-Modify-Write Cycle Time 120 . 125 —_ 135 185 — | ns
44 |te1o012 | trrvw | Read-Modify-Write Cycle Time 57 — 57 — 66 100 [ — | ns 314
(Fast Page Mode)
45 itper taer | Refresh Period — 8 — — — 8 msi 15
46 {tg 1ax {tran |Row Address Hold Time 8 _ 8 - 8 8 - ns
47 |tayvr2 |tasr | Row Address Setup Time 0 - 0 — 0 [¢] — | ns
48 [ty tr Transition Time (Rise and Fall) 2 50 2 50 2 2 50 |ns(45
49 | toy ywH1 [twen | Write Command Hold Time 8 - 8 — 10 15 — ins
50 |twLiwns [twe | Write Command Pulse Width 8 — 8 — 10 15 — |ns
51 [ty sl [twes |Write Command Setup Time 0 —_ 0 — 0 0 — | ns{ 11
52 | twiachr |towt  |Write Command to CAS Lead Time 13 — 13 - 15 20 — Ins
53 | twrirHt |tawL | Write Command to RAS Lead Time 13 — 13 - 15 20 _ ns
Bl 9005650 0001229 509 W
415 NPNX



NN514260 / NN514260A series
CMOS 255K T6bit Dynamic RAM

A C. ELECTRICAL CHARACTERISTICS .
' Vig/Vig=24V/08V  Vgyu/Vo =2.0V/0.8V  ouput loading C, = S50pF + 1'I'I‘L

 Test conditions :
Operating conditions : { 0 °C<Ta<70°C, Veg=5V £10%, Vgg = OV)(NOTES 3,4.5)
- (NNS514260A) : -
"o'JEDE'c.lsm. mm ummmmmmmmmmmrﬂa
1 [taiav |teac |Access Time from CAS —|10|—|12|~]15| <15 — 115 |ns [6,13
2 |tapav |tem |Access Time from CAS Precharge — |25 | — |28 | — |8 |— [32 | — |35 [ ns [13,14
3 |tavav  {taa ~|Access Time from Column Address — |17 | —~{20|— |25 | — |27 | — |30 |ns |713
4 |toav |taac |Access Time from RAS ' — |35 | — |4 ] —- |4 ]| =[50 |—]6 [ns |67
5. | tascs |tess | CAS Hold Time 3 |— |40 |— |45 | —i50]|— |60[— |ns
6 | tricr [torn | CAS Hokl Time (CAS before RASRefresh) | 8 | — | 8 | — | 8 | — | 8 | — | 10 | — | ns
7 | taucx |tous |CAS Precharge Time (Sef RefreshMode) | 50 | — | -50 | — | 50 | — | 60 | — |50 | — | s
8 | torzciz [teen |CAS Pracharge Time 0|~ |10 |—(10|—[10]|— 10— ns
{CAS before RAS Refresh)
9 |touoctz|tep  |CAS Precharge Time (Fast Page Mode) 5§ [— |5 |—|5[—|[8]|—1[58]|—]|ns]|14
10 | torscHt |teas | CAS Pulse Width 10 [100K| 12 [H00K| 13 [100K| 13 100K | 15 [100K!| ns
11 [teimz |tosn |CAS Setup Time 5§ |— {86 |—|8|—f{8|—|5]|—]ns
- (CAS before RAS Refresh)
12 | topiax |torz | CAS to Outputin Low-Z o|—|o|—|O0o|—]O0O|—|O0O|—{ns| 8
13 | towomio torp | CAS to RAS Precharge Time 5§ |—]|85|—15|—|8|—|5]|—1|ns
14 | toswiz | tewo | CAS to WE Delay Time 30 | — |2 | — |3 |—|3|— {3 |—|n |1
115 | teriax |tcan |Column Address Hold Time S [ —|65§|—|8 |— |8 |—([10]|—|ns
16 | fpiax |tag | Column Address Hold Time 25 | — |30/ — (30 |— |3 }— |4 (—|ns
Referenced to RAS
17 | taver2 |tasc |Column Address Setup Time o |—|lof{—]|O|—]O|—|O]|—|ns |14
18 | tavmws [taa | Column Address to RAS Lead Time 20 [— |20 | — |2 — |24 |— |30 ]| — |ns
19 | taywz |tawp |Column Address to WE Delay Time 3 | — |38 — |48 |—[50]— |50 |— {ns |11
20 |toupx |tow | Data Hold Time s |— 15 |—|8|—]8|—[10]—|ns |12
fwiL1Dx
21 | tyerz |tos |Data Setup Time o|—jo|—|O0o|—]o]—]0|—]ns |12
ovw2 __
22 |touiav |toea |OE Access Time —|1wo|—]12|—[13]|—~|158]—]15|ns
23 | twriowz |togn | OE Command Hold Time 8 | —|8|—{8|—|8|—]]10][—1{ns
24 | topav |toep |OE to Data Delay Time 6 |— |8 |—|7|—~|8|[—]|10]—|ns
25 | toueaz |torr | Output Buffer Turn-off Delay Time 0 (8 0 |[10|[0 13|00 (13| 0 |15 ns |10
26 | towpax [togz |Output Bufler Turn-off Delay Time o[8|o0o|8]of{1w|0o|10]0]15 ] ns
Referenced to OF :
27 | toLimm |trse | AAS Hold Time 12| —|[12{—]|13]—[13|— 115 —[ns
28 | torsam [taow | RAS Hold Time Referenced to OE 8 | —|8|—|8|—(8]|—]|10]—]ns
29 | tpomiz [tae | RAS Precharge Time 2B |—|25|—|25|—]25 | |30 |— |ns
30 | teypniz [tars | RAS Precharge Time 60 | — |70 | — [80|— |90 | — [110] — |ns
- (Self Refresh Mode)
31 | taispms {taas | RAS Pulse Width 35 [100K| 40 [100K| 45 [100K| 50 ook | 60 [100K| ns
32 | tay1pm1 | trase | RAS Pulse Width (Fast Page Mode) 35 [100K| 40 [100K| 45 [100K| 50 [100K| 60 [100K| ns
33 | tq1am1 |trass | RAS Pulse Width (Self Refresh Mode) 300 — |300] — (300 | — ]300 — ]300 — |ps
34 | ta1cr |taco | RAS to CAS Delay Time 10 (25 (12 |28 (13 (30 |13 (35 [ 13 [ 45 [ns | &
M 9005650 0001230 220 Wm
NPNX 416
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

40 X

NO. SYMBOL PARAMETER % e 0 %0 UNIT |NOTE|
JEDEC | STD. MIN. [ MAX.| MIN. | MAX. [ MIN. | MAX.| MIN. | MAX.| MIN. [ MAX.

35 | tpuscie| tarc  |RAS to CAS Precharge Time Wj—j10|—[t10l—|10]|— |10 |— |[ns

36 | tpiav | trao RAS to Column Address Delay Time 9 |16 {10 |19 |11 |20 |11 |23 |11 |30 [ns | 7

37 | taiwiz| tawp |RAS to WE Delay Time 45 | — |58 {— |75 | — |80 |— |8 |— |ns [ 11

38 | tcHowio| then |Read Command Hold Time O |— |0 |~ |0 |—]|O0 |— — |ns {9

39 |taHowi2 [trrn  |Read Command Hold Time 5§ |— |86 |— |86 |— 1|5 |— — {ns | 9

Referenced to RAS

40 |twrociz |thcs  |Random Command Setup Time o |— |0 — |0 |—= |0 |—]0 |— |ns

41 |tgome [thRe  |Random Read or Write Cycle Time 60 | — {70 | — |80 [— |90 | — [110 | — | ns

42 t Read or Write Cycle Time 20 | — |23 ~ |30 | — |33 | — |40 | — ns [13,14
lozotz |fee | O ey

43 |tpiopte |tamw |Read-Modify-Write Cycle Time 106 | — |115 | — |120 | — (125 | — [135 | — | ns

44 (tcioc12 | termw |Read-Modify-Write Cycle Time 52 | — |85 | — |57 | — |57 | — |66 | — | ns h3,14

(Fast Page Mode)

45 |tper taee  [Refresh Period — 8 |— 8 | — 8 |— |8 |— | 8 |ms|15

46 [t 1ax [tRan |Row Address Hold Time 7 | — |7 — |8 |— |8 | — |8 |— |ns

47 |tavri2 |[tasp |Row Address Setup Time o | — |0 - |0 |—10 | —]0 |—|ns

48 [t tr Transition Time (Rise and Fall) 2 |50 {2 (80 |2 |50]2 |5 |2 |5 |ns |45

49 {toLiwni [twon |Write Command Hold Time 5 |— 1|5 — |8 [— |8 |— [10 |~ [ns

50 |twrtwHi |twe  |Write Command Pulse Width 5 |[— | 5 - 8 |— |8 |[— {10 — |ns

51 |twiicle |twes | Write Command Setup Time 0 — |0 -0 |—]0O0[|— |0 {— |ns |11

52 |twiicHr |towm. |Write Command to CAS Lead Time 2| — (12 | —|18|— ({18 |— |15 — |ns

53 |twiirns |trwe | Write Command to RAS Lead Time 12 |— |12 |—|13|{—[183]|—]158[—1ns

Notes:  (NN514260/A/B)

3. 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.

4. AC measurements assume ty=3ns.

5. Vig(min.) and V) (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vy, and V).

6. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. taep(max.) is specified as a reference point
only. If tacp is greater than the specified tgcp(max.) limit, then access time is controlled by tcac-

7. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a reference point
only. If trap is greater than the specified tgap(max.) limit, then access time is controlled by t, .

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

9. Either tgoy or tgry Must be satisfied for a read cycle.

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

11. twcs. trwp. towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If twcs2twcg(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyp>tpwp(min.), towp2towp(min.) and tawp2tawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. If neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate. .

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

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

14. 145c2tcp 10 achieve tpc(min.) and topa(max.) values.

15. tpee=128msec for Long Refresh version (L version).

I 9005L50 000}k23) 167 WM
417 NPNX
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NN514260 / NN514260A series

WOHDREADCYCLE
RAS N | / N
o 7 R
AO~A8 7/////R_ Pow Address Coumn Addvess X////7///////)) i,
WE LIy :J‘W
<——tF'0H(28)—-J
OF LI Y
- e P
1O 16 -
< o 777 vigh ox Low
B 9005650 0003232 073 =N
NPNX 418

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN514260 / NN514260A series

CMOS 256K < 16bit Dynamic RAM

BYTE READ CYCLE
tRoy) »
trasen DU 7 S—
RAS N 7 \
tcRP(13) teshs)
> [4——— tRCDE)—————>re—— lRsue re—— teap(ia) —
rt——— LCAS(10) ——»]
UCAS N /|
(orLCAS)
LCAS _/
(or UCAS) N o
taseun)| | tRave) tascon | toanns

I-O—D
N

Vo 1~

vos
(or /O 9~

/O 16)

VO 9~
Vo 16

(or/O 1~
vo8)

/R Column Address X(///////,

LI

L

taR(18)

tresuo)

le— tRCH(38) -

tRRH(39) >

iy

ra— tROH@8) o]

N

toea2)
1 . N Y, T I
High-Z
le— tcac() — torras
taam ——
I — tRacis) > le— toEZ(28)—
High-2 @; Vaid Data-out
Llazuz)

I 9005650 0001233 T3T WA

419

/////] - High or Low

NPNX
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NN514260 / NN514260A series
+CMOS 256K~ 16Dt Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

' ' . — ~tRC(41) o _i
RAS N / N
fors Q /-
tasaun _‘R_AH(:IG) _lA_sc(’lm toans) ,
A0~A8 /)X Powasdress X(/////X_ Cormn Address Y LT
- 'cwuse’——J

WE LI W,
OF LTI T i i vz

—>—
Vo'ts LTI vaiavain T
:I-igherow

M 9005650 0001234 97 B

NPNX 420
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

2 tRce) »-

e trasa1) trre) ——
RAS S‘ \—

\ tcshs) >
CRP(13)
ot o ma— CTe N ET) - tasH(en — torp(1a) —
——— tcas(10) —»
Ucas ___/ N / Vi
(or LCAS)
LCAS _/
(or UCAS) - tarpe) -
tRAD(36) - 1 tRaig
tasrun | | traHue) tascon | teamps
L HI [~
TN
A0-A8  //////R Row asiress (/X Cotunn Adcress X[/ Y
|- ‘ch(52)
- taw (53)

lwp(50) —_—

WE /N LI

twesst) [ twcHagy————»

3 L LI //

ios L / i, L

(or V0 9~

V0o 16)
1ps(21)
i tpneey —
1 IXvivsen X7
(orvo 1~

10 8) :HighorLow

Ml 9005650 0001235 ap2 =8
421 NPNX
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WORD WRITE CYCLE (OE-CONTROLLED WRITE)

trow) »>

. RAS(I)——— tm_.
RAS N / \_____

le— toshs)
terppia) : tacos) — pie— tRae) e—— toAP(13) —»

<« LCAB(10) ——»]

s — X 7

ta—— taR(1e) >

fe—— tRAD{38) - traLiie
tashu tRAH(46) tasciin [ teanos)

no-as /)R Pownsiess 77777/ coum aairess X(/77777/777777777777717777717710717

towisz)
F trwsy) o

QLTI

we T,

Hal

toeniay toer2s)

oF Ly Y

tosey) toriz0)

. il "
vo 1. T—r @9{ vasaDatain X/ 1T
:HidmrLow
B S5005L50 000123k 749 HE
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NN514260 / NN514260A series

CMOS 256K % 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

trow1)
- tRas(31) trre) |
RAS N ; N\
le—— tcsH)
tere(13) " trep(asy - t 27) tcap(13) —f
élxw)——— F- "
veas _/ 3 L/
(or LCAS)
tcas _/
(or UCAS) e—— tancie)
[e—— tRAD(36) —1w tRAL(18) >
tasnuy) !nm(;s) .'fﬁim toaH(1s)
no-as /7R Pow assress (/R Gownn eress X777/
re— townsz)
e tAWL(53)———— ]
la— twP(s0) —
WE 7 7 T,
10ED(24) 1oEM23)
OF / e N Y
Yy / Y, W
(or VO 9~
Vo 16)
‘:SE& torzo)
09 T HighZ Vald Datarin 7 I
(or ul%18~ m : High or Low

B 9005650 0001237 L&5S ER

423

NPNXX

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



- NNb14268 / NN514260A serias
~CHMOS 256{C< 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

o~/ Q /
tasnen [+ ‘_’I'm:":s’c('m - toans
A0-A8 LR Rowassress KT/X Coumn piess X7 ////]/////////////////////
WE N L
toEAizz) ;Oini; ] tweiso)
& L, |
% S A s 0 A I
tozia :IiymrLuw
. EN 9005650 0001238 511 W
NPNX 424
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

d tRMW(43)
tras(31) {Rp(29) >
—_— :_——,
RAS S ) W
t la—— tesws)
CRP(13) terp(ig)
IRCD(34)— pie——— _ tRsHED »
e 1CAS(10)———————]
UCAS _/ \ \ / /
(orLCAS)
LCAS _/
(or UCAS) la— tAR(16) >
la— 1 RAD(36) — tasciin
1ASR(47) tRarag) [+ ™ r tcaH(15) ]
B p
Ao-A8 /)X Row Address Column Address X/ ) 7/
tawoiig) i
t towiisz)
[ OWD(14) gl
YAWD(37)—————— taw(sa)

— b

&
m
)

L Y
toea@2) toen(ze) ‘_'I

oF W, /

s 7 W,

{or VO 9~ tcac)
VO 16) .
e tps(z1) | | tomz0)
trac(e) r——-
- High-Z
II'100916 i '@3 Data-out %ata-in w /
(orvo 1~

vo8) fouzoa /7] High or Low

BN 9005650 0001239 458 W
425 NPNX
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*NINS14260 / NN514260A seiles
’ CMOS 25640« 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

- t tre(9)
_
RS \ N N
terp(1a) la—— tosHs) ———————————»f [ tpouzy —™  [* theHen ™ | torpaa
<+ [* tRooee—> terw | toaspo  tor teas(io)
et 1CAS(10) »>
UCAS
cas _/ / /) /
[-— !Aﬂ(‘e; pon
taspen ~ 'm“)j 'cﬂ]) tascq tcanis) 1 ALY
|-p j—t e » 17) ot [0 ASCUT) gl f@—)
tnaise) tason T toans)
AO~A8 // // Fow 38’(/ / Column Column WMW //////////
L t.ll.m ’1 ' ~F—{' taag L tarn
nesuo) trowze)  tRcsuo)  trone ‘nlesam tRcHas)
[ ] ]
WE iy I W
. le— tcpae) —» fg———— tcp“z)‘—b
ROH(28)
toea@e) toeazz) . ’ D
- | epr
oF Y, S Sy, T,
e |, e toFFES le—sn( torFes ,L‘ torrrs)
tcacy > r L—’
traces teacq) teac
RAY toezize) toez(ee) toezze)
e < 3 = b % p——o
tozuz  Data-oul ‘ tazozn Dala-out azm Data-out
m : High or Low
Bl 9005650 0001240 17T W
NPNX az8
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

t tRpi2e)
AAS N
RAS /
tonpiray | [ tosHE ——————» [ lecun =™ |* thsen ™ | teappa
thootsy torm | loaspo)  tepm) tcas(iny “
e tCAs(10) 9 >
ucas __/| N / / /
(orLCAS)
tcas __/
(or UCAS) le—— tar(ie) =]
tasR(7) lmmse)l teanis) teanqs) e
tascn) tasci17 gl
jot—t] [at—in] — - g |
thas)  tascon | T | toars)
N1 S 1) D 1, D W oy Ul
L tan) -t taam) L trRH0)
|
_trosuo) 'nciaa) thcsio) ‘n:«aa) lm«n tRcH(s)
Ve |
le—— topa —»] |4 torar) —
1ROM(28)
toeaz2) toea22)
foeuiaz)
S '
oE L y N 7
VO 1~ High-Z
vos
(or /O 9~ tar) u-r torrzs) - torrs) toFF(25)
VO 16) tcach)
—— —— tpac) > teaciy > Rl
toEz(2e) toezze) toez(ze)
VO 9~
W2 O 07—
- —» -
(or II"%18 ) teziz  Data-out tazesy  Data-out tazoz  Data-out

/////]: High or Low

HN 9005650 000124l OOL HE
427 NPNX
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FAST PAGE MODE EARLY WORD WRITE CYCLE

-

)
5
<

le—toshm — o tpcuz)———  [e— tRSHEZND —»)
> la—— tRCD(34) —»

tcaspio) | ter) tcAs(mL tcre) toas() | toRP(13)

s T R

le—— tRap(ae) thALi18)
e T

'tmﬂ ‘t_n.u«m hsq’r_tz)"_mqw) ‘AS:FF ‘EA_]HuS) lAs’c(g "c_»:iS) |
no-as LR Row X//////R. Cotumn X//////R Columa L Y

icm.(sa’l [= toweis2) T towusa)
- tRWL(53)——
< e twotieo)

e Ve AR T,

t
het— twp(so) Whis0) b twriso)

twosgsn twesist) | tworas)  twesis)

o8 LI iz

58(211 DH(20) nsr(za o) ‘Dsm) ‘m—m;l
e  ZLIIIIITIIA o KR ossn et K777/////////11;
m :H@orl.ow

B 9005650 0001242 T2 Em

NPNX a28
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NN514260 / NN514260A series
CMOS 256K < 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

RAS

UCAS
(orLCAS)

LCAS
(or UCAS)

A0-~A8

Vo 1~
vos

(or /O 9~
10 16)

VO 9~
Vo 16

(orVO 1~
/0 8)

tRASP(32)

le— tcsHE)

=9

tRp(20)

S pr—— trcaz)— o |@— IRSHEY)—»
e 1RCD(34) —
tcasqioy | terge) teasiio) terp) tcas(10) tenpaa)
l— ‘RAD(aa)»l rl—— tRaL(18) ]
tasr7 | | tRAH4e) tascon| tcamps) tascon | tcanps) tasca7) | tcams)
- »| 4—-1 >ﬁ< |t »He
o K77 comm K17 o X TN e X7

twes(s

N

towL(sz ’] |=

51)

towiisz)

[

El——— tcwusz)’l

— RWL(53)— o
twer4e) twosesy)
<—"‘ r e

tweHo)

//

la— twp(s0)

. twesy
O}WCH(AQ) e

twp(s0) L

s twp(so) »

i

Wl

/1

i

i

W

toseen)

toH20) tos(21)

=

toH(20) tps(21)

oH(0)

T

/A

Data-in

@I Data-in

J@r— Data-in

X/

/

429

9005650 000243 989 WM

m . High or Low
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FAST PAGE MODE WORD READ-MODIFY-WRITECYCLE. . ... - . .. AR
) trpize)
traspaz)
— T —
ARAS N
t t
torensy ‘ CSH(S) PRMW(A4)——————o= 4— tmm——u tesen
. tReD4) —e erm . toron -l
o . L_tcawm_. re— toAS(10) ., le— teas(10) .,
UCAS
tcas _/ | \! N N /]
{RAD(20) .
| (g 18)
tashi7) | tawue Lascpz loaHis) tascun | toanns. tascun | toaisy

Y A P Ry
AO~A8 / R Column olum Column, w/ /// /////////

tewsa) towusa) towuse)
Y tnwp(m—-l 'nwusa)
Rrsm) le— teWD(14) ] le— tOWD(14) le— tCWD(14)
—_— 7
wE Ly g ""f{
' tawnio)—s] b - tawp(19)—= t——d te—]— tAwD(19)—>] :
: WP(50) WP(50) t wP(50)
toeapz) toea2) r_ ¢
e r~ 'OEA(22)
oE {71‘ LI‘ i
" 10ED(24) toepias) toED(24)
t
chem, le— tcP; —=] b tOPA(z) -
e 'MI\(a - tan) taary
toez(ze) toez(ze) | ' toez(2e)] R
torgzo)|. . 0 a0
le— taacia los21) o tosizy) L tosge1) L
YO 1~ High-Z 7 K b
Y0 16 4 ;
tazon Data-in 'y, Data-in 't 5, Data-out Data-in
-out Data-out

:HimorLow

B 9005650 000244 815 mm
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NN514260 / NN514260A series
CMOS 256K < 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

UCAS
(or LCAS)

LCAS
(or UCAS)

AO~A8

Al

Vo 1~
Vo s

(or VO 9~
VO 16)

1O 9~
YO 16

(orVO 1~
vos)

B 9005650 0001245 ?75) W

41

tRP(29)
- trasp(32)
——
N
S tesus) - e tPAMW(Y)— -—tnsu(m—.tmp .
(13) IR (13)
tcasiio) ‘epm) toas(ioy terw) tcasiio)
- N — le—
— —
—
/ N\ /N N '/
tRaD(z6)
DU r trAL(18)
tasRA7) | lpanue) tascyy TCAH(IS) tascin| TeAHS) tascin | teanps)
1 N ]
7 N
//X Row. @ Column )@ Colum! w Columnw
towusa) | | tcmizi towse) ‘
taw(s3)
tawD(a7—
t
FTS"W le— toWD(14)- o 1 le— tewD(14) o ke tCWD(14) o
B Ia ini i
i
tawp(ig)—| [P tawn(10) —=] re—— tAwD(19) —
tweso) twe(so) troH2e) tweisoy
toeacee) toEaz2) r
- .- toEA2)
] ; /L 71.
| High-Z
| toED2e) toED(24) toED(24)
toac) | i
o, e toPA@) ) e tcPA2)
X ; I
~‘AAI(3> - tan@ LJ‘ - tanm
toez(26) o toez(ze) T—r [ toez(26)
t ™ t
r- tm(m) DH(20) k A DH(20)
b tRACH) | DS(21)
High-Z p
| Data-in N Data-in 1. Data-out \Data—in
teizoz | teiz(re) teiziz)
Data-out Data-out

- High or Low

NPNX
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NN514260 / NN514260A series

RAS ONLY REFRESH CYCLE
trcw@) -
ASY ra—— tRPe———|
. e ——
tcrp(13) tRpcy3s)
UCAS
LCAS J ]\_/
tasrun | | tRarue

11 i

Note: WE, OE = Don't care. /] ighor Low

CAS BEFORE RAS REFRESH CYCLE

tRoen

re— tAPEe)—» tras(an ; tRP(20)——
toeny

tRPC(35)

y sFi‘ o T

torr(zs)
VO 1~ ﬁ High-Z
/O 16

th_e: VTE, 6E_, AO0~A8 = Don't care.

:HiynorLow

Bl 9005650 000l246 693 WA

NPNX 432
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

RAS

UCAS
LCAS

AD~A8

r-— tacian) tacy) »
|*<——~~ tRas(@) —————— —» tRP(29) - — Ras@Y) tRP(20) -
S‘
|
ta————— taR(1g) -~
terr(a)
r—— e RCDA)___ pi g tRSH(27) o fe-tCHR(B) » (— tcRP(13)— ]
!
_/ R /
le— tRAD(36) traL(1e) —
tasmen tRanee)  tascin
4—7 ﬂT tcam(is)
m Row Column w
trcsao) trRAH(39)
TV Y p—
e tcac() | l¢> toFF(s)

teizpz) e
l————— tRac)

High-Z %@E

Valid Data-out

433

B 9005650 000L247 524 A

m : High or Low

NPNX
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- GAIOS 256K 160K Dynumic RAM

- HIDDEN REFRESH CYCLE (BYTE READ)

RAS N / f ]Z N
vcas __/ AN /
(orLCAS)
wcas _/
(orUCAS) e traD(s— s o
hfmm, 4‘::« “@ t—‘fﬁp toanss)
no-as LL/K_Pow @T I Y,
: tRCs(40) ‘lean)
wE Ly ULy,

OF LTI g vy vz

Vo 1~ - High-Z
os
{or VO 9~ : e tcac) -~ > torres)
VO 16) tozny
——————— tRac) .
voo- HighZ - :
0 16 < Valid Data-out E—-—

(“l-,llobt) :l-imorl.ow

BB 9005650 0001248 4650 HE

L S P AVNERE SNV SN .u C e e
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

RAS

UCAS
LCAS

AO0~A8

Vo 1~
Vo 16

(- tRas(31)

- tRo(41)

tear(13
09| thooos

t—————— tAR(16)

tRSHE27) >

_/ \

p tRP(20) -]

terree) ]frq—tcmn 3)—w

tRAL(18) —

tt— TRAD(38)

tashun traeg)  tascon
>y B

toan(1s)

ﬁ Row {@} Column w

L L

ra— twcrag)—m
twh(50) —m

I,

/

LI

tosezy)

- tDH(zo)“—’

Valid Data-in

K LIy

Power ed by | Cm ner
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- NN§14260 / NN514260A series
‘CMOS 256K 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

— ———
RAS N

torp(13)

UCAS _/

(or LCAS)

LCAS _/

(or UCAS)

le— tRAD(36) tRAL(18)—]

taspun) | | tRAM4E)  tascon
> > teams)

SO/ S S

twes(s1)

la— Tweraa) —o
- twr(s0) —!

wE i T

oF LTI iy oy oz

o v 7/ /11T L T

(or VO 9~

Vo 16) tpsi21) ooy
voo- 7777 1//1X Valid Data-n KL T LT T
(orllu%18~) /////] - vigh or Low
ER 9005650 0001250 019 WW
NPNX 438
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NN514260 / NN514260A series
CMOS 256K < 16bit Dynamic RAM

SELF REFRESH MODE

tapey,

[————-— lRass(zl) —— "*WSLL.
RAS 1 / 3

[ —— tesmon) tonsm toRP(13)

UCAS
tcas __/ / L

'CPN(B)

A0-A8 /X row Y coL
» ¢ 1OFF(25)

Vo1~ — High-z
/O 16 £

Note: WE, OE = Don't care.

:HighorLow

B The NN514260L/AL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN514260L/ALSelf Refresh Mode is entered by using CAS before AAS cycle and holding RAS and CAS signal *
low " fonger than 300ys.

b. Continuing the Self Refresh Mode:
The Self Refresh Mode is continued by holding RAS " fow " after entering the Self Refresh Mode.

It does not depend an CAS being " high * or * low " after entering the Self Refresh Mode to continue the Self Refresh
Mode.

¢. Exiting the Self Refresh Mode:
The NN514260L/AL exits the Self Refresh Mode when the RAS signal is brought * high *.

B 9005650 0001251 T55 WM

437 NPNXX
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NN514260 / NN514260A sorios
CMOS 256/¢< 16bit Dynamic RAM

ORDERING INFORMATION

NN514260XX(X) - XX

' SPEED

PACKAGE

45 : 45ns .
50 : 50ns
60 : 60ns
70 70ns

J : . Plastic SOJ
TT : Plastic TSOP TYPEII

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

MODE 4260 : FastPage
2CAS ,256K x 16 ,512refresh cycle

NNS514260AXX(X) - XX
l SPEED 35 : 35ns
40 : 40ns
45 : 45ns
50 : 50ns
60 : 60ns
PACKAGE J : Plastic SOJ
TT : Plastic TSOP TYPEI
VERSION BLANK Standard Version
L Long Refresh Version
128ms Refresh
DESIGN CODE A : - NN514260A
MODE 4260 : FastPa

ast Page
2CAS ,256K x 16 ,512refresh cycle

B 9005650 0001252 991 W8

NPNXX 438
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