NN514265 / NN514265A series

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

DESCRIPTION

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 designed 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 timing constraints
associated with address multiplexing. 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.

Muitiplexed address inputs permit The NN514265/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 featuras include single power supply of 5V +10% tolerance and direct inter-
face with high performance TTL logic families.

FEATURES B EDO (Hyper Page) Mode Operation
B Separate CAS (UCAS, LCAS) for Byte
W 262,144 X 16 bit Organization Selection . .
W Single 5V +10% Power Supply M Byte Read/Write Mode Operation
& Performance Ranges B Low Power Operation
Low Standby Current (CMOS level inputs)
NN514265 ~Standard  1mA
Parameter -45 | -50 | -60 | -70 — L version 100pA
— B 512 Refresh Cycles
S o )| 457 | S0ms | gons | 70ns — Standard distributed across 8ms
p— — L version distributed across 128ms
Max. CAS
Access Time (teac) 15ns | 15ns | 15ns | 20ns M Self Re'fresh Mode
(L version)

Max. Col Add .
Accsss Time () | 237 | 25ns | 3ons | 35ns B Al inputs/Outputs and Clocks

fully TTL and CMOS compatible

Min. Read/Write 80ns | 90ns | 110ns | 130ns

Cycle Time (tac) B Refresh Modes
RAS only

NNS514265A CAS before RAS

Parameter -35 | -40 | -45 | -50 | -60 Hidden Refresh
Max. FAS B High Reliability Package
AosossTime ()| 25T | 40ns | 45ns | Sons | 60ns Plastic 40pin SOJ (P40S.-2B)
Max. CAS Plastic 44pin TSOP TYPE!l (P44/40TP-3B)
Accéss Time (torc) 10ns | 10ns [ 13ns | 13ns | 15ns P 44/40TP-3B-L)"

*Note: Only for NN514265A
Max. Column Address
Accsse Time ttan) 19ns | 21ns | 23ns | 25ns | 30ns
Min. Read/Write
c; die T o) 60ns | 75ns | BOns | B4ns | 104ns
B 9005650 0001253 828 W
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NN514265 / NN514265A series

CMOS 256K x 16bit Dynamic RAM
PIN CONFIGURATION (TOP VIEW)
Voot 2ofP Vss vee ] 1© 4410 Vss
10,02 O 39(D /O4¢ 1101 @ 2 43 [0 ro16
10,|3 38{[1 VOy5 voz o3 42|10 V015
10gH |4 a7(p 1044 vo3 o] 4 410 vo14
10,5 36![ 1043 Vo4 M5 40[0 V013
Ve |8 35/H Veg vee 3 6 390 Vss
vosd|7 34|p 1Oy, o5 0 7 38[m ¥O12
vogl|s 33|p vo 108 0 8 a7{o Vo
vo;z(9 32|p V04 vo7me 36D ro10
Vogd| 10 31|p VOg /o8 m 10 35[0 vo9
ncdl 11 30(p NC
N 12 29|p LCAS NC 13 2D NC
WEQ|13 28{[1 UCAS NC g4 31[0 LCAS
— — WE 0 15 300 UCAS
n 7|p WE ue
R dl 2711 OF RAS [ 16 290 OE
Ncd|15 26|10 Ag 7 As
Ao|16 25(p A7 NC O 17 28
adle7 24|p A A0 0 18 27 [0 A7
! A1 019 260 AB
A8 23([ As
d P A2 m 20 25[T1 AS
v%: ® 2”"‘ A3 21 24| A4
ccHi20 Vss vee @ 22 230 Vs

40-pin SOJ ( 400mil )

P40SJ)-2B

NPNX
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44/40-pin TSOP TYPE (il)

(400mil)

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

*Note: Only for NN514265A

PIN NAMES
AO0~AB | Address Inputs
RAS | Row Address Strobe
UCAS | Column Address Strobe
Upper Byte Control
LCAS Column Address Strobe
Lower Byte Control
OE | OutputEnable
O1-V016 | Data-in / Data-out
WE Write Enable
Voo +5V Supply
Vss Ground
NC No Connection

BN 9005650 0001254 764 W




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

FUNCTIONAL BLOCK DIAGRAM
WE O
& O ]
(“maeo——p| RASClock | ™ WE Clock
RAS L. Generator Generator | ____
_ ¥ N
LCAS O CAS Clock ™ OE Clock
‘U CAS O > en(lra or » Generator
\}
Refresh
Counter \A
Column Decoders
@ [ {/O 1
Lower
Byte .
A - Sense Amplifi < > o .
- ense Amplifiers
A1 O— # & VO Logic Buffers ¢
N — s 108
A3 O—| Address
Buffers J L
A4 O— y
AS 1109
e
A6 O— e e o [,
~ Byte
A7 O=—ip .§ (4,194,304) —l\ Dl/a(t)a .
=" / L]
A8 C 2 :> Buffers
2 - |/O 16
Substrate <
Bias () Vee
Generator «—( Vgg
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vss | Vin,Vout 1107 v solute maximum ratings are exceeded.
Voltage on Vec Relative (o Vgs Vee ito7 v Functlong! operation ;houl.d be restrlctgd to
St T rature (Plast Tst 55102125 < the conditions as detailed in the operational
orage empf _ure_ astic) 9 oo sections of this data sheet. Exposure to ab-
.. Power Dissipation Pd 10 W solute maximum rating conditions for ex-
Ambient Operating Temperature Ta Oto+70 °C tended periods can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN, TYP. MAX. UNIT
Vee Supply Voltage 4.5 5.0 5.5 v
Vss Supply Voltage 0 0 0 v
Viy Input High Voltage, All inputs 2.4 — 6.5 v
Vi Input Low Voltage, All Inputs 0.5 — 0.8 \'

Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.

BB 9005650 0001255 LTO WA
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 5.0V 110%)

(NN514265)
YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
[ Operating Cumrent -45 180 mA | tae = tge (Min) 1,2
-50 160 mA , CAS, Address cycling
-60 150 mA
-70 130 mA
locz | Standby Current 10 | mA | RAS=CAS2(Vg:-02V)
20 | mA | RAS=CAS2Vy
Standby Current 100 | pA | RAS=CAS 2 (Ve -02V)
(L version) Al other inputs are stable at ( Ve - 0.2V)
or (Vgg +02V)
loes Refresh Current -45 180 mA | tac=tpc (min)
{RAS only refresh) -50 160 mA | RAS cycling, CAS =Vyy 1
-60 150 mA
-70 130 mA
lcca EDO (Hyper Page) Mode Current -45 125 mA thpe = tupc (min.) 1.2
-50 120 | mA | RAS=Vy
-60 110 mA | CAS, Address cycling
-70 100 mA
lecs Refresh Current -45 180 MA | tge = tpc (min.)
(CAS before RAS refresh) -50 160 mA | RAS, CAS cycling 1
-60 150 mA
-70 130 mA
lcce Refresh Current 150 WA | 512cycles/ 128ms
(L version : CAS before thas $200ns, WE 2( Vg -02V)
RAS refresh) All other inputs are stable at ( Vee - 02V)
or (Vgg +02V)
lccy | Self Refresh Mode Current 150 | pA | RAS=CAS <(Vgg+0.2V)
{L version) All other input high levels are ( Veg - 0.2V
or input low levels are ( Vgg + 02V )_
Hq) Input Leakage Current -10 10 PA | OV <V <55V, Others =0V
(Any input pin) .
il | Output Leakage Current -10 10 pA | RAS 2 Vjy(min.), CAS 2 Vjy(min.)
(For high impedance state) Vs Vours6.5v
Vou | Output High Voltage 24 V | loy=-50mA
Vo | Output Low Voltage 0.4 V | lge=42mA

Notes: 1. It lecs lcca and Iggs depend on cycle rate.
2. |y and I, depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, Vo = 5.0V £10%, f = 1MHz2)

NPNX
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SYMBOL PARAMETER MIN. MAX, UNIT
Ca Address(A0 ~ A8) — 5 pF
Che RAS, UCAS, LCAS, WE,OE — 5 pF
Cour VO1~1/016 — 7 pF

BB 9005650 D0ODl25L 537 WA




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

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

(NN514265A)
lSVHBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
leoy Operating Current -35 180 mA | tpe = tpc (Min.) 1,2
-40 160 mA | RAS, CAS, Address cycling
-45 140 mA
-50 120 mA
-60 100 mA
loce | Standby Current 1.0 | mA | RAS=CAS2(V-0.2V)
20 | mA | RAS=CAS2Vy
Standby Current ‘150 | pA | RAS=CAS2(Vee-02V)
(L version) All other inputs are stable at ( Ve - 0.2V)
or (Vgs +02V)
leea Refresh Current -36 180 mA | tgc=tac(min)
(RAS only refresh) -40 160 mA | RAS cydling, CAS = Vi 1
-45 140 mA
-50 120 mA
-60 100 mA
loca EDO (Hyper Page) Mode Current -35 110 mA | typg = thpg (min.) 12
-40 100 | mA | RAS=V,
-45 0 mA | CAS, Address cycling
-50 80 mA
) -60 70 mA
lees Refresh Current -356 180 mA | tgg = tgc (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 uA | 512cycles/ 128ms
(L version : CAS before thas < 200ns, WE 2 (Voo - 0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V )
or{Vgg+0.2V)
lccy | Self Refresh Mode Current 200 | pA | RAS =CAS < (Vgg+02V)
(L version) All other input high levels are ( Vg - 02V )
or input low levels are ( Vgg +0.2V)
IR} Input Leakage Current -10 10 HA 0V £V £ 5.5V, Others = 0V
{Any input pin)
o | Output Leakage Current -10 10 BA | RAS 2 Vj,(min.), CAS 2 Viy(min.)
(For high impedance state) OV < Vour 6.5V
Vou | Output High Voltage 24 V | lon=-50mA
VoL Output Low Voltage 04 \ loL=42mA

Notes: 1. Icc1, lccas loca and Iges depend on cycle rate.
2. lggy and I, 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
Cmi | Address(AO ~ A8) — 5 pF
Cap | RAS, UCAS, LCAS, WE,OF Z 5 oF
Cour /01 ~1/016 — 7 pF
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS

Test conditions : Vi, /V, =2.4V/0.8V  Vpu/Vo =20V/0.8V  outputloading C, = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Vg =5 V £ 10%, Vgg = 0 V) (NOTES 3,4,5)
(NN514285)
NOTES 45 50 -0 10
NO. JEDEC | STD. PARAMETER M| Max | winc [ max | e | max. | N | max anuorz‘
1 |toav |toac |Access Time from CAS — |15 | — |16 ] — 11| — | 2 [ns|613
2 | toreav |tom |Access Time from CAS Precharge — | 28 | — [3 | — |3 | — | 49 [ns]t1314
3 [twov [taa |Access Time from Column Address — 23 — 25 — 30 - 35 |ns|713
4 |taniov |trac |Access Time from RAS — |4 | — |50 | — |6 | — | 70 [ns|[e&7
5 | taLicH |tesw |CAS Hold Time 3 | — |3 | — | 4 | — | 5 [ — [ns
6 |taiex |tons |CAS Hold Time (Self Refresh Mode) 5 | — |60 | — |50 | — | 50 | — |ns
7 | Yo |towm |CAS Hold Time (CASbetoreRASRsfrest) | 8 | — | 8 | — | 10 | — [ 10 | — [ns
8 | tonzoiz |torn |CAS Precharge Time 8 - 8 — |10 | — 10| — |ns
(CAS before RAS Refresh)
9 |touocrz |top | CAS Precharge Time 5 — 5 — 5 - 5 — | ns| 14
(EDO {Hyper Page) Mode)
10 | toLicHi [toas | CAS Pulse Width 8 |100K| 8 [100K| 10 |100K | 15 |100K | ns
11 | toinz [tesn | CAS Setup Time 5 — 5 - 5 | — 5 — |ns
(CAS before RAS Refresh)
12 { torjax |tz | CAS to Output in Low-Z o | — | o | —]o | —=|o0o ]|~ |ns|s
13 | towomuz [tcre | CAS to RAS Precharge Time 5 - 5 - 5 | — 5 — {ns
14 | to ywiz |towp |CAS to WE Delay Time 3% | — {3 [ — |38 | — |5 [ — [ns]11
15 | toutax |tcan | Column Address Hold Time 8 — 8 - 10 — 15 — | ns
16 | taiiax |tar | Column Address Hokd Time 30 — 35 — 40 —_ 40 - | ns
Referenced to RAS
17 [ tavere itasc | Column Address Setup Time [ — 0 - 0 — 0 — | ns| 14
18 | tavoH: |tcaL | Column Address to CAS Lead Time 13 | — | 183 — | 18| — 28] ~ [ns
19 | Lymi [tra | Column Address to RAS Lead Time 2 | — |24 | — {3 | — |38 | — ins
20 | tywiz |tawp |Column Address to WE Delay Time 48 | — |50 | — |50 | — | 68 | — [ns| 1
21 |teipx [tow |Data Hold Time 8 | — | 8 | — |10 | —|10]| — {nsf12
fwLiox .
tocax [tome | Data Output Hold Time 0 - 0 - 0 - 0 — | ns
(EDO (Hyper Page) Mode)
tovclz |tps | Data Setup Time 0 — 0 - [ - 0 ~— | ns| 12
tovw2 __
24 | toiqv |toea |OE Access Time - 13 — 13 - 16 - 20 |ns
25 | twmioz [toen | OE Command Hold Time B | — | 8] — 15|~ ]2 [~ |ns
26 | tararz|torz | OE Pulse Width for Output Disable 5 - 7 - 7 — 7 — | ns
When CAS High
27 | taLicmi |tocs | OE Setup Time to CAS High 5 - 7 - 7 - 7 — |ns
28 | tospui [tors | OE Setup Time to RAS High 5 — 7 - 7 — 7 — |ns
29 | toroav |toep |OE to Data Delay Time 7 | — | 8 | — 10|~ |10~ |ns
30 |tarzox |torz |OE to Outputin low-Z o | — (0o j—]o | —=1]]o0o1]—ns
31 | topaz |torr | Output Buffer Turn-off Delay Time 0 [122 | 0 |13 | o0 |15 | o | 15 |ns| 10
32 | tomeax |togz |Output Bufier Turn-off Delay Time o |00 j10 )]0 [15 |0 |15 [ns
Referenced to OF
tancz |lorr | Output Bufier Turn-off Delay Time o |12 | 0o | 13| 0 |15 ]| o0 |15 [ns]16
Referenced to RAS
B 9005650 0001258 30T WA
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

NO.|—SYMBOL PARAMETER * S0 i 70 UNIT|NOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
34 | twieaz |twez |Output Buffer Turn-off Delay Time 0 12 0 13 o] 15 0 15 | ns
Referenced to WE
35 | topmt |trsn | RAS Hold Time 1B | — | 183 ] — [ 15| — |2 | — |ns
36 | toLipmr |tron | RAS Hold Time Referenced to O 8 | — 8 — 10| — 10| < |ns
37 |tororns |tRrcp | RAS Hold Time 28 — 30 — 35 — 40 — |ns
Referenced CAS Precharge
38 [taorie {tap | RAS Precharge Time 25 | — (25 | — ! 380 | — 0 | — |ns
39 |thuariz |teps | RAS Precharge Time (Self Refresh Mode) | 80 { — | 90 | — | 110 | — | 130 | —
40 [taimut |taas | RAS Pulse Width | a5 |100k | 50 100k | 60 |100K | 70 |100K | ns
41 [tairet |tRASS RAS Pulse Width (Self Refresh Mode) 300 — 300 — 300 —_ 300 — us
42 |tgLa | tRase RAS Pulse Width (EDO (Hyper Page)Mode)| 45 | 100K | 50 | 100K | 60 |[100K | 70 | 100K | ns
43 |faLicLt [tReo RAS to CAS Delay Time 13 30 13 35 13 45 13 50 ns| 6
44 | tpocio |tape | RAS to CAS Precharge Time 0 | — | 10| — |10 | — |10 | — |ns
45 ltaqav  |thap | RAS to Column Address Delay Time 11 20 1 23 1 30 11 3 |ns| 7
46 [taoox [tz | RAS To Output in Low-Z o | — | o [ =1 o 1 =70 =1
47 |tawie |tawp | RAS to WE Delay Time 60 | — [ 65 | — | 75 | — [ 100 | — |ns| 1
48 | tohowns [tren | Read Command Hold Time 0 — — — — |ns| 9
49 | tprowie |tarn | Read Command Hold Time 5 — — 5 — — ns| 9
Referenced to RAS
50 | twhacLe {tres | Read Command Setup Time 0 — 0 — 0 — 0 — |Ins
51 | thope |tre | Random Read or Write Cycle Time 80 — 90 —_ 110 — 130 — | ns
52 |foiac2 |tpe | Read or Write Cycle Time 20 — 20 — 25 —_ 30 — ns (13,14
(EDQ (Hyper Pags) Mode)
53 | taore |tamw | Read-Modify-Write Cycle Time 120 — 125 — 135 — 185 — ns
54 | toiscis | tormy | REad-Modify-Write Cycle Time 57 | — | 57| — {66 | — | 85 | — |nsha14
(EDO (Hyper Page) Mode)
55 tRéF tns; | Refresh Period — 8 — 8 — 8 — 8 ms| 15
56 |taiax  |than | Row Address Hold Time 8 — 8 — 8 — 8 — ins
57 [tavae |tasr | Row Address Setup Time 0 — 0 — 0 — 0 — | ns
58 |ty tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 ns| 45
59 | twywhi |twpz | WE Pulse Width for Disable 5 — 7 - 7 — 7 — |ns
When CAS High
60 | toL1wH1 |twon | Write Command Hold Time 8 - 8 —_ 10 - 15 — ns
B1 | twiiwHi [twp | Write Command Pulse Width 8 — 8 — 10 — 15 — ns
62 | twrcre |twes | Write Command Setup Time o | — o | =101 =109 7= [ns|ts
63 | twicHt Itlowe | Write Command to CAS Lead Time 8 — 8 — 5 | — (20 | — |ns
64 | tyLipt [tawL | Write Command to RAS Lead Time 8 - 8 — 10 | — | 20 | — [ns
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NN514265 / NN514265A series
CMOS 256K % 16bit Dynamic RAM

A.C. ELECTRICAL CHARACTERISTICS

Test conditions : Vin/ Vi =24V/08V  Vou/Vo =20V/0.8V ouput loading G = S0pF +1TTL
Operating conditions : {0 °C<Ta<70°C, Vo =5 V & 10%, Vgg =0 V) (NOTES 3,4,5)
(NN514265A)
No. | NOTES PARAMETER o s 45 hd %0} e |NoTE
JEDEC | STD. AN [MAX. | MIN. | MAX. | MINL | MAX. | MSIN. [ MAX. | MIN. | MAX.
1 |tesav |teac |Access Time from CAS — |10 |—]10|—|158]|—{15]|— |15 | ns |6,13
2 | tapayv |tem |Access Time from CAS Precharge — |21 | —|28| =28 |— |30 ]| — |35 |ns [1314
3 |Wvay [taa |Access Time from Column Address -9 | —|21 | — 123 [ — |25 | — |30 | ns |7,13
4 [tasav |taac |Access Time from RAS — |3 | — |4 | — |45 | — 50| — (60 |ns |67
5 | tanicur [tosu | CAS Hold Time 27| — |3 |— |3 |— |3 |—|4|—|ns
6 |taciex |tons |CAS Hold Time (Self Refresh Mode) 5 | — |50 — 50| — |50 | — {50 | — | ms
7 | taicrn |tonr | CAS Hold Time (CAS before RAS Refresh) | 8 | — | 8 | — | 8 |— | 8 | — |10 | — | ns
8 | toweciz |tcen | CAS Precharge Time 5§ |—|7|—|8|—|8|—~|10]|—=]ns
{CAS before FIAS Refresh)
9 |toweclz {tcp | CAS Precharge Time s | —|85|—|5|—]8|—!5]|—1ns]|14
(EDO {Hyper Page) Mode)
10 | toLicHr [tcas | CAS Pulse Width 6 [100K| 6 [100K 100K 100K| 10 [100K| ns
11 | teLiniz [tosn |CAS Setup Time § | — |86 |— - — |5 |—|ns
(CAS before RAS Refresh)
12 [teiox |tz | CAS to Outputin Low-Z o|—|o|—|o|—]0o]|]—]0|—|ns| 8
13 | towoniz |tcre | CAS to RAS Precharge Time 5 | —|5|—|5|—|5!—]|85{—]|ns
14 | to;1wiz |towp |CAS to WE Delay Time 20|~ |20 |—|3|— |3 |—|3|—ns|11
15 | torax |{tcan |Column Address Hold Time 6 | —| 6 |— |8 |~ |8 |—]10|—|ns
16 |taiax |tan | Column Address Hold Time 25 | — |28 | — |30 |— |3 | — 4| —|ns
Referenced to RAS
17 | tavore |tasc | Column Address Setup Time o|—|O0O|—]O|—O]|]—]|]O0|—|ns |14
18 | tavowr |tear | Column Address to CAS Lead Time 9 |— |1 | — 13|~ |13~ ]|18|—]ns
19 | tavamr |taw | Column Address to RAS Lead Time 18| — |20 | —|2|—|24|— |3 ;—|ns
20 | taywz |tawp |Column Address to WE Delay Time 29 | — [31 | — |48 | — |60 | — {5 | — |ns | M
21 | toox |ton | Data Hold Time 6 | — |6 |—|8|—(8 —]1|—|ns]|12
twLipx
22 | torzox |tone | Data Qutput Hold Time o|—tO0|—]O0]|—]0—]0]|—|ns
(EDO (Hyper Page) Mode)
23 | toycre [tps | Data Setup Time O |-t o0 |—~|Of—fO|— [0 ]|—|ns |12
w2 _
24 | toiav |toea |OE Access Time — (10|~ |10]|—|18]|—|[18]—[15]ns
25 | twiowz [toen | OF Command Hold Time 5§ |— |6 |~ |1 ~j18|—|15]|—|ns
26 | tarpaz|topz | OE Pulse Width for Output Disable 5 [—|s5|—|8|—|7 =7 —1]ns
When CAS High
27 | taLicH |tocs |OE Setup Time to CAS High 5 |— |85 |~ |5 |—]7|—|7]—1|ns
28 | tgLipHt [tors | O Setup Time to RAS High § |— |5 |—i85|—=|7[=17]|=1]ns
29 {teuav |toep | OE to Data Delay Time s | — |6 |—|7]—18|—=[10]~]|ns
30 |tasax |toz |OE to Output in low-Z oj—|o|—]o|—fjo|—]0]|—=]ns
31 | tonoaz |torr | Output Bufier Turn-off Delay Time 0|8 0 |10|0]12|0|t3|0]15|ns|10
32 | tomeax {loez |Output Buffer Turn-off Delay Time 0|8 0|18 |0 |10 (10|01 ]ns
Referenced to O
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NN514265 / NN514265A series

CMOS 256K x 16bit Dynamic RAM

No.| - SYMBOL PARAMETER % 40 4 %0 B0 unit notE
JEDEC | STD. MIN. | MAX.| MIN. [MAX.| MIN. |MAX.| MIN. | MAX. | MIN. | MAX.

33 | tpaz |torm |{Output Buffer Turn-off Delay Time 0 8 0 |10 |0 |12 |0 |13/ 0 [15 (ns |16
Referenced to RAS

34 | twieaz |twez |Output Buffer Turn-off Delay Time 0 ;12 0 |12 |0 (12| 0 |13 [0 |15 |ns
Referenced to WE

35 |toLipm |tasn |RAS Hold Time — — (3] —TJw]~|1]="Tns

36 |toLirm |tRow |RAS Hold Time Referenced to OE — |8 |— {8 |— |8 —110|—|ns

37 |toreamy |tace |RAS Hold Time 24 | — |26 | — |28 |— |30 | — |35 | — | ns
Referenced CAS Precharge

(38 7@@2 trp R—A\SPrecharge Time 20— 125 [Z (25 | — |25 — |3 [— [ns

39 [taopio [tres | PIAS Precharge Time (Self Refresh Mode) | 60 | — |70 | — [80 | — |90 | — |110 | — | ns

40 {taspHt |tras | RAS Pulse Width 35 [100K| 40 [100K| 45 [100K| 50 [100K| 60 [100K | ns

41 |taiprr |trass |AS Pulse Width (Self Refresh Mode) 300 | — [300 | — (300 | — [300) — {300 | — | ps

42 |taiiput |trase |RAS Pulse Width (EDO (Hyper Page) Mode) | 35 [100K| 40 [100K | 45 [100k| 50 [100K] 60 100K | ns

43 |taricur |theo  |RAS to TAS Delay Time 11 |25 [12 {30 |13 |30 (13 |35 |13 {45 {ns | 6

144 {thocws |tec  |RAS to TAS Precharge Time o l—Jo =Tt {—=T11w0]=1]10]=1ns

45 [tayav  |thao  |RAS to Column Address Delay Time 9 16 |10 {19 [ 11 |20 |11 |23 |11 130 |ns | 7

46 [thoox |tmz |RAS To Outputin Low-Z —|loj—|o|—]o0o|—1]0]—|ns

47 [taiwee |lawp | RAS to WE Delay Time 45 l_ 50 | — |60 | — [65 | — |75 | — [ ns | 11

48 |tcrowte (tron  |Read Command Hold Time 0 I — - |0 |=]0 |— — | ns | 8

49 |tpnawre |ty |Read Command Hold Time 5 | — — |5 | =[5 |— — |ns | 9
Referenced to RAS

50 |twhocLe [thes |Read Command Setup Time 0O | — |0 |— 1|0 |— — 10 [ — |ns

51 |taopz [tag  |Random Read or Write Cycle Time | 60 | — |75 | — | 80 | — — |104] — | ns

52 teocle Itwpc | Read or Write Cycle Time B|— |15 |—1]20|— |20 | — |26 | — | ns 13,14
(EDO (Hyper Pags) Mode}

53 |taope (tamw | Bead-Modity-Write Cycle Time 80 | — (100 | — 120 | — |[125 [ — |18 ] — Ins

54 toiocle [trrww | Read-Modify-Write Cycle Time 52 | — 15 | — |57 | — |57 — |66 |— | ns (13,14
(EDO (Hyper Page) Mode) .

55 |tper trer  |Refresh Period — 8 - 8 | — 8 |— ' 8 — | 8 |ms |15

56 |tpL1ax |tran |Row Address Hold Time 7 /—| 8|~ |8 |~|8 — |8 |—|ns

57 |tavre |tasr (Row Address Setup Time 0O —j{0|—|O0(|(—|0 i— |0 ]|—|ns

58 |ty ty Transition Time (Rise and Fall) 2 |50 |2 |5 |2 |50 |2 [50|2 [50 |ns |45

59 |twiiwt [twrz |WE Pulse Width for Disable 5 | — |5 |— |5 =17 =17 = Tns
When CAS High

160 [tcLswns |twon | Write Command Hold Time 6 |— 6 |— |8 |— |8 |—]10]_ns

161 | twerwrr [twp | Write Command Pulse Width 6 |— |6 |—|8|— |8 — 10— |ne

62 |twiicle |twos |Write Command Setup Time 0O |— |0 |—]O0|—|0]— {0 |— [ns]|11

63 [twiicH: ltows |Write Command to CAS Lead Time 6 |— |6 [— |8 |— |8 |—1[15]—|ns

64 twiipmt |tawe | Write Command to RAS Lead Time 8 | —!8l—18|—|8|—1]10]—|ns

447
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

Notes:

3.

OO ®

11,

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

. AC measurements assume tr=3ns.
. Viu(min.) and V) (max.) are reference levels for measuring timing of input signals. Also, transition times are measured

between VIH and V"_.

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

only. If taep is greater than the specified trop(max.) limit, then access time is controlled by toac.

. Operation within the tgap(max.) limit ensures that tgac{max.) can be met. tgap(max.) is specified as a reference point

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

. Assumes three state test load (S5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either tpcy Or tgry Must be satisfied for a read cycle.
. topr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output

voltage levels.

twes: tawps towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tywcs2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tayp2trwpo(min.), towp2tcwp(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.

. 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.
. tagc2tep to achieve tpa(min.) and topa(max.) vaiues.

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

. torr applies only when CAS is high.
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

WORD READ CYCLE
[ - tRegsty ———w
i tRas(40) r - -- RP(ag)— ]
S
RAS \ f \
terpiay toskis)
> ja——— tRoDi4g) —oe - 1RSH(3S5) e— tcap(1z) -
[ le——— toas(ioy—— - »f |
UCAS I ,
icas ./ N /[ /
le . tRAD(4s) traL(19) -
le toaey
tasr(sn | | transe)
— | tASC(17) [t—] » LcaH(s)
777X Row Address X7////% Column Add X7 17
AO-A8 X/ 7/ olumn Address ] S s /
ot tan(te) > - tRCH(48)
tRCs(50) i ——m{ {ARH(49)
_WE /,/// i, //// e //7 %/
(e tROH(E)
; [——— 10EA(24)
' ; [4 7 tozop - toFR(33)
S iy S
e tcac » l
tang) l - - toEZ(32)
- tRac() > torF(31)—m
10 1- HighZ O e
id Data-out
Vo 16 p —

ra— torzpz) »

I 9005650 0001263 777 BB

449

< High or Low
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NN514265 / NN514265A series

CMOS 256K > 16blt Dynamic RAM
BYTE READ CYCLE
trces1)
trasy e tRP(oe) o
RAS \ / NN
TP - L Cati(5)
l#———— tRCD(43) ————a—— tRSH(35) ta— tcRp(1z)—m
lt——— tCAS(10)—— ]
ocAs ___/ A -
{or LCAS) < teaL1g)————
LCAS
{or UCAS) la— TRAD(4S) tRaL(19)
tasr7) | | tramss tascin | toanps)
AG-AS ///X_ Row Address X//////X_ Column Address T
' < tar(1e) tRCH(48)
thcsiso) tRRH(49)
we 7/ X 7
e 'nou(sS)_J
e toea4)
toLziso) ‘OFR(SS)——-DI
oF /N /
10 1~ High-Z
vos i
(or ll".691~6 ) le— tcacqn) ‘
taam) toez(az)—»
- tracie) lt— YOFF(31)—p
Vo9~ High-Z —0/X___ Vaid Data-ut —
(orl/O 1~ terzz—» .
vos) - /////]: High or Low

I 95005650 0001264 LO3 WM




NN514265 / NN514265A series

CMOS 256K X 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)
[ tre(sy)
‘ e - trasuo) tap(as) ———
RAS \ 7 N
terp(ia) - tosts) -
W e tpepug ~><% {RsH(as) -— tomppra —
_ «— toaspo)
UCAS \
cas __/ N\ i
e taRrae)
ke-—— tRAD(45) - tRaL(1g)
tasmisn | | tRam(se) tascon | toanys
> e - >
77777 AL Y, 7
AO-A8 ///,////% Row Address & // /ﬂt Column Address &/ / /
|
-t towLiss) ———D}
< thwies) —— >
- tweer) ————»
—— / //// oy
WE i Wi // '
twesiez) r——— twehso) ——™
— LETT A S T '/ Y
OE Vi8I i 7 /7
i
tDs(23)
tonan —»|
'{%1;5 T Valid Data-in X/

:HighorLow

M 9005650 0001265 54T WA
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

AAS I / \N—
voas __/ R\ VA,
(or LCAS)
icas —/
(or UCAS) - targrey
tasrsn | | transs) 'tis«;lm toanis) |
A0-A8 Row Addvess X(7////X__ Coumn Address X/ WY, Y
temigr—s]
wE LIy Y
oF /U LT Y
os 7 Y, Y 1 i
(or i s) ’
ore L Lk Nesoaan X777
(oS V77 o orrow
NPNX

B 9005L50 000l2kb 4L WM
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

trest)

e e
t

tRAS(40) LU
RAS N ) N\
ia—————— LCsH(5) R ——
tcrr13) e RODI e tRsHas) teAP(13) —
J— |— tcas(io)—
UCAS ] \
LCAS ___/ \ = / /
le——— taR(g) > ‘
le— tRAD(45) ——w tRaL(19) »
tasrsn) | | tRAHGS) tascon | toanos)
|
) b // LTSS
Aouns X Row adaress X7 Column Address X/ 177777,
<~‘cwusa)—J
PSR §: 1 V7Y I—
- tWP(B1) ——
ﬁ / ,/ ) //' f // i ////,/ 7/ //;/ I ///// / // /a X // /7 ///// ,//-// /S //// / i
LoED(29) LoEH(2s)
] H‘W
LI / f N
OE e i / JIIIiaes
|
 toseay toret)
rﬂ* L
High-Z N -
%1%11'% m g Valid Data-in [(/ /

B 9005650 0001267 312 A

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

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tacsn) >
- tRASHO) —————————— trre)_ )
RAS N J N .
e tcshes)
terpia) PR R tRam(s) a— torp1g) —
a—— tcasio)—»
UCAS / N [/
(or LCAS)
icas __/
(or ucas ) [a—— taR(i6)
le— tRaD(s) - tRa(19)
taser) | | tRanse) lsglm Loankrs)
A0-A8 Row Address _X(7////X__ Column Adcress X/ VI
— 'cwusa)*l
e— tRWL(64)
le— twpB1) ——
wE LI N /
toEnza) toer2s)
r—b
OF 7 N Y
Y] Y i Y
(or VO 9~
10 16)
'FEaL tomez1) -
o Z— K _vasvaen X777
(or"V%1;) :HiglorLow
‘ BN 9005k50 00012LA 259 W
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NN514265 / NN514265A series
CMOS 256K * 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

RAS

UCAS
LCAS

AO~A8

VO 1~
Vo 16

tRMW(s3)
e tRasi0) e [ tp(ag)
N S\
e tcshs) E—
terp(ia) tcRp(13)
- -« RCDM3) g tRsH(s)
- — teas(10) ————
e tAR(1E) . . -
lt— RAD(45) — .
ASG(17) \
tasasn [ tRaK(sE) - 1CAH(15) 9
A p! e
7 /%k Row Address @Z Column Address 1W //
T
- WD —————— ‘
k towues)
LAWD(20) - - -
1RCS(50)[_ e towope) > tRWL(S4)
Y N //f N /
l
e
10ED(29) twpis)
‘ou(ao]) >l e e ‘OEZ((32)
/ //, / / s / / / /35
‘ |
L I— tRacq
.t
e tos(es | | toHEY
teacih) re r—»
High-Z -
2 {///X Data-out Data-in W /
teizaz)

M 9005650 0001269 195 m
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

tramwiss)

RAS N

tRasyo0)

i

e tesws)

ucAs /| N /1 /
(or LCAS)

cas —/
(or UCAS) .t

tashisn) ] thwise) ‘h_s:](m < toanqrey >
A0-A8  /LL//R Pow hddress KX Gourn Adtross ////////| LI
'ROS(st_ *_'mi;—. :_.' » trwLies

i

-SSR Y W,
(orllv%91~s) L :RAO(4) )

T et pawout)/X._Datain X0/
(or R s) oz 7777 vigh o« Low

B 9005L50 0001270 907 W
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

RAS

A0-~A8

O 1~
ro 16

EDO (HYPER PAGE) MODE WORD READ CYCLE

B 9005650 0001271 &u3 W

457

t
traspz) } e N RPi8)
oot
_-\ g |=1H<:P(37)~—>Z
\ - :
t e—— tosHs) - —— —— tHPC(S2) - e LRSH(3S)
CAP(13 ; :
L S tRCD(3) - i
toaso) ter() tcaspg | tepe) teasio)
I - > R
N 1
|
t Z X ‘ s % / /L
! N/
: tea(ie) —m ’4 tcavig J % tcaL(1s) »
'« tRaD@s) | ‘ ﬁ-—#- tRAL(19) —»]
tasR(s7) toaH(1s) tascin tcamps)
e {RAHSE) i > 'ASC(17)#< tcan(s)
tasc(17)| Lo [ J
s TTT T A N\ y :
// Row X////, % Column Z/// /7/>§ Column %// /// 7% Column IS
‘ T | T !
e tarpie)}-- »l
(16) } [
. trcs(s0) ‘ J » LRRH(49)
‘ N by troH(s) ; >l | le—n tRCHUB)
N
7S /////,///// / 3
(i, i
: la-{  tocsEn e ‘
- trRac() :
I B R — . tAA(S)‘ | torr(at) ]
| ‘ teac 1
/ /) 2\— ]7 /
toeaes a1 tePa@) —a  le— tCPAR) b | 1OEZ(32) 0]
! )
toiz(ao) Q ; taa(s) taam :
L— trLz(48) L—» tcacqy t—w{ LCAC(1) OFRE3)
High-Z e
g { Qut Out g Out
T
< R ’L—q
toz(tz) torc(ez) toHcez)

: High or Low

NPNX



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

EDO (HYPER PAGE) MODE BYTE READ CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

A0~A8

/O 1~

vos
(or VO 9~

/0 16)

Vo 9~
/0 16

(orl/O 1~
vos)

- trasPz) ‘tRP(iw)
»4———1an9(:7)———'~2 \
lae—tosHe ——— tt—— tHPC(S2) —— | 1 tRSH(35)-»
teap(1a) terpg)
at———— URCD(43) . -
tcas(io) tepe) tcas(o) | terg) tcasio)
| toa(ie) —p ra—{ 1CAL(18) - - tCAL(18) ol
o taR(ig) -
1 l¢— tRADWAS)—» 7! a1 tRAL(19)—m
tasrisn tcanis) tascar toanns)
> > LRAHSE) -»He - tascn »tte tcan1s)
tasc(n) I
-
TR v X R XX et YKo X
tacs(so) t
ot ARH(48)
- tRoH(36) la—a tRCH(48)
let— tocsern—w
le———— tRACH)
» tM(a). tom;|a|;
toacn)
I
7 Y A
High-Z
toEA(24) > e topa) —  le— toPAR) | toEZ(32) 2
touzioo e tans) tan) - >
truz(ae) > la—n teacin le—»{ toacy PR
High-Z
igh 3@1 Out out I@} out -
e
tazpz) toHo2) tonc(ze)
/////] High or Low
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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)

RAS

UCAS
LCAS

AO0-~A8

VO 1~
Vo 16

t trres)
g — At ) |t Ll
—_AS - ‘anp(aw)*—Z j‘
' le— —— lesHE) ——— jt— - tHPC(52) — - tRSH(35) ] .
CcRR(13 CAP(13
O e tacoea—» 13
tcaso) tcr) teaspg | tope) tcas(io)
1o - >
/ / 7 /
. | - - tRAD(45) teat(is) -m ja—]{ 1CAL(18) -] e tCAL(18) -
ASR(S7)
&l rt— tRAH(S6) - tcamns) ot »ie fa—i lCAH(1S)
tASP("’) 1 I tasciizy | toans) | tascan
s, NS .
77277 Row &/w///% Column E(’// 77X Column X'/ //; @gr Column w
te——— aR(16) B le—| TRAL(19) — tanrs)
tres(so) t
| re—1 toRs(s). trcHue)
i

4

V.
i

/ N %
wa— 10CS(27) ! e t\A‘lPZ(SO)
tracu) ‘i - tepage) tepar) -» torr(a)
‘
- tAA3) o] o taaz) he—r taa3) | e loFR(33)
> -l — -
s / / teacn teac teacy ¢
s, s o] N e |
i
! toEaee e torz(26)
tOLZ(au)1 > e~ LOEAR4) ]
la———- tRLZ(46) - toLz(so)
High-Z |
: DX o NN oy
L L—’ L——h L‘—’
terzpz twez(34) toez(s2) toez(s2)

V7] vigh or Low

B 9005bL50 0001273 blL EW
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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(42) tRp(3g)
—_ 3S u——tnucp(m—uz
RAS N\
le——— tosHs) ————————»f —— tHPC(E2) iy (- tRSH(ES)-»
torpugy t terp(13)
j— (—— tRCDM3)—» -
| tcamioy | tor@ | toasoug | torg toas(io)

ocas __/ N4 N /
_/

{orLCAS) He—{ tcaL(18) -»- ra—t tcaL(1s) o e teaL(1s) o
LCAS
(or UCAS) l— tarqe) >
\ P — lmmu)—»l t I \ ' tRAL(19)
ASR(5
»4(-2 le—p tRAH(SE) e P g g S tasc17) mHe tcans)

gl Ll

Ao-as R Fow XJ/////X Coma Colurtn Ccoum K////7777777),

trcs(s0) J o tRRHUG)
o orsim trcHs)
wE Ly \ | 1/
e tocs(en - e tweziso)
lée———— tRac l 'GOTA(z) e topa) - torrn
- 1AA®) » la— tAA(3) —m] R PPV > toFRE3)

OE Y feac teacq) /‘—*ﬁ "~ teacq £ W

VO 1~ High-Z
vos
(orl/09- toexe . \
/0 16) OEA(24) > opze)
toLz(n) e toe MM—#
le—— tRLZ(48) toLZ(aoI)
Vo 9~ High-Z .
Vo 16 O on KX ow o —
(orO0 1~
/o 8) toizz) tweze toezsa) Toezee)

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

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

RAS

Uucas

LCAS

A0-~AB

WE

/0 1~
VO 16

)

teap(iy) |

1 asR(s7)
-]

tRAH(s6)
[

tasci1n); toam(is)
i -

tascon
-

I R
tcanasy | tascun! tcaws)
Dl I

tRASP(42) . S
ra————— TRHCP(37)- - -]
!
[ R ——— = tupcE2) f—a 1w tRSHES) -
— tRCD(43) - i ! 3 i
- —» i
! tcaspio) | terge) tcasiig | tem) 1 tcasio) terp(ay |
T e e e e ey
i ' \ ' iy
i | I I
N AR\ AR\
* | j ‘ P
" j—— tRap(as) i ; , - | tRaL(ig) i
; - ‘

|
|
|
|

syl

I 1
/777 R Column x ’

X

Column X

]

Column X '

iy
/ / / ///// / // / / iy

towLiea)
) l‘i
tweniso) twos(ez)
-

tomesy |

-
tweHiso, twesez):
. -

“ tewisa)

! tRWL(S4)

61)

7 ; y / / /‘ 777
// /// / /, /7 /{//// //// //// {///,/’/f/ /////l///)'
|
tosea toH(y 'DS(Zﬂ toHE) tps(2s) toHe1)
o e —
i I
i 1,
- - y - - -
g, /)f Data-in Data-in Data-in 2,

461
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

t tAp(zs)
—— j——— tRHCP(I7——»
RAS \ N
T A o
‘lcasuo)V tepa) tcas(io) ter) teasiio) _tcw(m
was /| N SN
(or LCAS)
icas __/
(or UCAS) <—tRAD(45)*] ’ thaL(19) [
tAsn_(s_m :;RA’H(SG) t:scm) tean(ts) tascin lg\:m} 'Aﬁc(:) teaH(1s)
A0-A8 /X W/ comn 577777 cotnn K777777X cowmn X777
- tcwuea)J » towiss) J towiies) |
|‘ - r o tAwLss) . |
‘Lﬂcsm twohiso) ';vcsusa “\fgl(eo) 'wcs«sﬁ_4 tweh(eo)
W | ol | vl |
. twre o ‘lwp(sn tween
oF W 7 Y
os / 7 i W
{or VO 9~
V0 16)
toses)| | tomay toszy) | towien 103(23)‘ ‘ttmn
Yo Data-in *@I Data-in Data-in 1
(or IIV% 1!;)
m : High or Low
IR 9005650 0001276 325 WA
NPNX
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

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

tRp(ss
--— tRAsP@2) il
RAS N
N tcshs) - t trrMW(54) e —— tRSH(35) —
CRP(13) | |
fp(—L t=— tRCD(43) —= ' X |
: ; cP(@
! : re— leasiion —e O . toasqioy— o PO L 1CAS(10) o CAP(13)
—_— : : !
UCAS ‘ ‘ Z S o
LCAS f ‘ 1
: ! i
ﬂi’—« ; i ‘ L tRape)
tasrs7) tn_AH(ss) "A§Ig17)_1gri 15) I,xscm, tc‘,“ﬂ*” Yascqrr) | toanss)
i | ‘
Il
7777 Ry, Y/ 9y - h /
AO~-A8 /. //’% Row ; Column ,EQ gy /XrColum , Column
towwea towisa) 1ch§gL [
‘ !
e ‘ tRwD7)-= ‘ e i tRWL(84)
tres(so) | 1 . 1 | . |
=l lowdpa e LOWD(14) - : t— towni1a) e !
[ ;
\
WE N N/ N /|
‘ |
- tawp2o) e bedl ke L tAWD(EO) ——e{ el e tawD(20)—» tweier)
| twpie1) twp(s1) troHC
;— 36
| toEaee toEa24) | '
‘ — - i4— loEA(29)
) | |
[
OE | _‘/T ! w
o \
! . |
la— - 1RAC(4) — | 1 re— LCPA@) - o le— tCPA2) o
bl vt ‘[ H tar@) = taam
: ! . ( |
;.__4.‘ toaci 1 le—=! tcac) ke -l tcac(sy | bes tDH(21)
le—— - tALZME) fo— toED(28) toen(ee) toepze)
' | o i oLZ(30) |
torz(a0) «—| |toezaa) = 4 | toez(az)
\
) j
Vo 1~ High-Z n
/0 16 \ E
J Out I ‘ .l Out olle Out ||
toizag tos(23) | tewziz tos(e3) tezog tos(2s
-
toney tonen

- High or Low

Bl 5005650 0001277 261
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

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

t
tHASP(m AP(38)
RAS N
RAS
N tosws) teRMwWSH— = re— tRSH(S) — |
t
le— TRCD(43)—» !
le—— tCAS(10) —» tgp(_o). re— {CAS(10) —» torm) le— tCAS(10) ey torea
: ——
ucas __/| AN /N /7 N /7
(orLCAS)
LCAS
(or UCAS) | tRADS) - tRaL(1o)
tasnisn) trawse tascun toanus) IAscnn teans) ‘tAsc(m tcan(1s
(11 1
IR/, €1 8 ) o ) s Y
L towLes -——L towies —-—L— towL(ss)
tRwD(47)— trwi(se)
troscso) t t t
|- e tCWD(14) le— tCWD{14) oy le— town(14)
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
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NN514265 / NN514265A series
CMOS 256K % 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)
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NN514265 / NN514265A series
CMOS 256K * 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

SELF REFRESH MODE
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8 The NN514265L/AL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode: - L - .
The NN514265L/LA 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 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.

¢. Exiting the Self Refresh Mode:
The NN514265L/LA exits the Self Refresh Mode when the RAS signal is brought * high “.
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NN514265 / NN514265A series
CMOS 256K % 16bit Dynamic RAM

ORDERING INFORMATION

NN514265XX(X) - XX

PACKAGE

SPEED

VERSION

MODE

NN514265AXX(X) - XX

SPEED

PACKAGE

VERSION

45
50
60 :
70

BLANK

4265

471

45ns
50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPEII

Standard Version
Long Refresh Version
128ms Refresh

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

35ns
40ns
45ns
50ns
60ns

Plastic SOJ
Plastic TSOP TYPEI!

Standard Version
Long Refresh Version
128ms Refresh

NN514260A

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