NN514265 / NN514265A series

N/
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 CMQS 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. _

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 AQ to A8 during a 8 ms period.

Multiplexed address inputs permit The NN514265/A series to be packaged in a standard 40-pin plastic SOJ,44-pin plas-
tic TSOP TYPEII. The package sizes provide high system bit densities and are compatible with widely available automated

testing and insertion equipment. System leve! features 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
W Separate CAS (UCAS, LCAS) for Byte
W 262,144 X 16 bit Organization Selection .
W Single 5V +10% Power Supply M Byte Read/Write Made Operation
@ Performance Ranges B Low Power Operation
Low Standby Current (CMOS level inputs)

NN514265 -Standard  1mA

Parameter -45 | 50 | -60 | -70 ~ L version 100pA

— @ 512 Refresh Cycles
";:‘3"- HAﬁma )| 457 | 0ns | 0ns | 70ns - Standard distributed across 8ms

— — L version distributed acress 128ms
m;'}sime fep)| 157 | 157 | 150 | 20ms | ?:::e F,:::)Sh Made
hax Sumn Add'?f;) 23ns | 25ns | 30ns | 36ns B All inputs/Outputs and Clocks
Min. Fead/Write fully TTL and CMQOS compatible

.
CyC|B Time (tqc) 80ns | 90ns | 110ns | 130ns ] FRigf_éeshl Modes
RASonly

NN514265A CAS before RAS

Parameter -35 | -40 | -45 | -50 | -60 Hidden Refresh
e W High Reliability Package
Aooess Time  (tnae)| 2™ | 40ne | 4ns | S0ns | 60ns Plastic 40pin SOJ (P40S.J-2B)
Max. CAS Plastic 44pin TSOP TYPEIll (P44/40TP-3B)
Access Time  (toag)| o | 0S| 1O | 130 | 10 (P44/40TP-3B-L)*

"Note: Only for NN514265A

Max. Column Address
Accose TliJrne o) 19ns | 21ns | 23ns | 25ns | 30ns
Min. Read/Write
C;lcle ﬁ?n . o) B0ns | 75ns | BOns | B4ns | 104ns




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

PIN CONFIGURATION (TOP VIEW)
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44/40-pin TSOP TYPE (1l)

(400mil)

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

*Note: Only for NN514265A

PIN NAMES
AO~AB | Address Inputs
RAS | Row Address Strobe
UCAS | Column Address Strobe
Upper Byte Controd
LCAS Column Address Strobe
Lower Byte Control
OE | OutputEnable
YO1-1/016 | Data-in/ Data-out
WE Write Enable
Voo | +5V Supply
Vs Ground
NC No Connection




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

FUNCTIONAL BLOCK DIAGRAM

WE C

OE O
S — O
RAS {pmseae gl RASClock WE Clock
) Generator — | Generator
_ Y N
LCAS ——— s Clock — T_’ OE Clock
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Byte L]
AD L= Sense Amplifi < > Du%a .
ense Amplifiers
A1 O—d ? # % 1O Logic Buffers ¢
A2 Ol <j - 1108
A3 O —m| Address
. Buffers
A4 O—w
A5 O — 0
- /0O 9
A6 C—e z "y Jpeer |,
~ Byte
AT Ot E (4,194,304) _l\ Duact)a L
el |/ ®
A8 C 2 ;:> Buffers
&£ -~ /O 16
Substrate
Bias -—( Vgo
Generator «—) Vsg
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur it ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout ~tto7 v solute maximum ratings are exceeded.
Voltage on Vce Relative o Vg Vee o7 v Funcnong! operation §houl.d be restrlctgd to
o Temperature (Plast Tst 5510 3125 o the conditions as detailed in the operational
orage emp(.a _ure_ astic) g 010 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
Veo Supply Voltage 4.5 5.0 5.5 Vv
Vs Supply Voltage 0 0 0 v
ViH Input High Voltage, All Inputs 2.4 — 6.5 A
ViL Input Low Voltage, All Inputs 0.5 — 0.8 v

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



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
lect Operating Current -45 180 mA | tae = tge (Min.) 1,2
-50 160 mA | RAS, CAS, Address cycling
-60 150 mA
-70 130 mA
locz | Standby Current 10 | mA | RAS=CAS2(Vgs-02V)
20 | mA | RAS=CAS2Vy
Standby Current 100 | pA | RAS=CAS2(Vee-0.2V)
{L version) All other inputs are stable at { Voo - 0.2V )
or (Vgg+02V)
locs Refresh Gurrent -45 180 mA | tgc =1t (min.)
(RAS only refresh) -50 160 mA | RAS cycling, CAS =V 1
-60 150 mA
-70 130 mA
leca EDO (Hyper Page) Mode Current -45 125 mA | type = thpe (Min.) 1.2
-50 120 | mA | RAS=V
-60 110 mA | CAS, Address cycling
-70 100 mA
lecs Refresh Current -45 180 MA | tac = tye (Min.)
{CAS before RAS refresh) -50 160 mA | RAS, CAS cycling 1
-60 150 mA
-70 130 mA
lcce Refresh Curie_nl 150 pA | 512 cycles/ 128ms
(L version : CAS before thas < 200ns, WE 2( Vg - 0.2V)
RAS refresh) Al other inputs are stable at ( Vo - 02V )
or (Vgg+02V)
lccz | Self Refresh Mode Cument 150 | pA | RAS=CAS<(Vgg+02V)
(L version) All other input high levels are { Ve - 0.2V )
or input low levels are ( Vgg + 02V ).
Hql Input Leakage Current -10 10 PA | OV <V <55V, Others =0V
(Any input pin) .
ol Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS 2 Viy(min.)
(For high impedance state) OV S Vo <5.5V
Vou | Output High Voltage 2.4 V | lgy=-50mA
Voo | Output Low Voltage 04 V | Ig=42mA

Notes: 1. Icci, lecs, locs and Icos depend on cycle rate.
2. I 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 = 1MHz)

SYMBOL PARAMETER MIN. MAX. UNIT
Cins Address(A0 ~ A8) — 5 pF
Che RAS, UCAS, LCAS, WE,OE — 5 pF
Cour /O1~I/O16 — 7 pF




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

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

(NN514265A)
EYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loc Operating Current -35 180 mA | tpe =tge (Min.) 1,2
-40 160 mA | RAS, CAS, Address cycling
-45 140 mA
-50 120 mA
-60 100 mA
lccz | Standby Current 10 | mA | RAS=CAS2(Vge-02V)
20 | mA | RAS=CAS2V
Standby Current ‘150 | pA | RAS=CAS2(Vec-02V)
(L version) All other inputs are stable at { Ve - 02V)
or (Vgs +02V)
leca Refresh Current -35 180 mA | tgc =tac(min.)
(RAS only refresh) -40 160 mA | RAS cycling, CAS = V|, 1
-45 140 mA
-50 120 mA
-60 100 mA
loca EDO (Hyper Page) Mode Current -35 110 mA | typc = typg (min.) 1.2
-40 100 mA RAS = V"_
-45 90 mA | CAS, Address cycling
-50 80 mA
B -60 70 mA
lces Refresh Current -35 180 mA | tae = lgc (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 HA | 512cycles/ 128ms
(L version : Cﬁi before taag < 200ns, WE 2 (Ve - 0.2V)
RAS refresh) All other inputs are stable at ( Voo - 02V )
or{Vgg+0.2V)
lcc; | 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)
4 Input Leakage Current -10 10 HA | OV S V| <5.5V, Others =0V
(Any input pin)
ol | Output Leakage Current -10 10 PA | RAS 2 Vjy(min.), CAS 2 Vy,(min.)
(For high impedance state) OV < Vgur < 5.5V
Vou Output High Voitage 24 v loy = —5.0 mA
VoL Output Low Voltage 04 v loL=42mA

Notes: 1. Igc1, loca, foes and lees depend on cycle rate.
2. locqy and I, depend on output (oading. Specified values are obtained with the outputs open.

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

sSYMBOL PARAMETER MIN. MAX. UNIT
Cwmi | Address(AO ~ AB) — 5 pF
Cao | RAS, UCAS, LCAS, WE,OF = 5 oF
Cour 101 ~1/016 — 7 pF




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

AC ELECTRICAL CHARACTERISTICS

Test conditions : V||.|./ Vi=2.4V 0.8V VOHI VOL =2.0V/0.8V output loading CL = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Vge =5 V 2 10%, Vgg = 0 V) (NOTES 3,4, 5)
(NN514285)
NO. | NOTES PARAMETER 45 50 I 10 m]mﬁ
JEDEC | STD. MIN. | MAX. MIN. | MAX. MIN, | MAX. MIN. | MAX.
1 |toav |teac |Access Time from CAS — | 18| — |18 — |15 |~ | 2 |ns|613
2 |toHoav |lcms [Access Time from CAS Precharge — | 28 | — [ 3 | — | 3 | — | 40 |ns|1314
3 [tavav [tan |Access Time from Column Address — 23 — 25 — 30 - 3% |ns|713
4 [taov |tac |Access Time from RAS — |45 | — |56 | — |6 | — | 70 [ns|&7
5 {tgLicm |tesn |CAS Hold Time % | — |3 | — |40 | — |5 [ — |ns
6 |tmucx |tous |CAS Hold Time (Selt Refresh Mode) 5 | — | 50 | — | 50 | — | 80 | — |ns
7 | o |tomm |CAS Hold Time (CASbeloreRASRefresh) | 8 | — | 8 | — | 10 | — | 10 | — [ns
8 | tomocLz |ton | CAS Precharge Time 8 - 8 — |10 | — [ 10| — |[ns
{CAS before RAS Refrech)
9 |towoowz [tcp  |CAS Precharge Time 5 | — 5 | — | 5 — | s — ins| 14
(EDO {Hyper Page) Mode)
10 | toLicHr |tcas | CAS Pulse Width 8 |100K| 8 |100K | 10 [100K | 15 |100K | ns
11 [ touipiz [tesp | CAS Setup Time 5§ | — | s — [ 5 | — 5 | — |ns
{CAS before RAS Refresh)
12 | toriax |tz |CAS to Outputin Low-Z o | — | o | —|o | —=]o0o|—|ns| 8
13 | towoniz [tene  |CAS to RAS Precharge Time 5 - 5 — 5 - 5 — |ns
14 | to ywiz |tewn | CAS to WE Delay Time 3 | — | 3B | — |3 | — |8 | — [ns]1
15 | toutax |lcan | Column Address Hold Time 8 - 8 - 10 — 15 — | ns
16 | tagax [tap | Column Address Hold Time 30 — 35 — 40 —_ 40 — | ns
Referenced to RAS
17 | tavere {tasc | Column Address Setup Time 0 - 1] — 0 — 0 — [ ns| 14
18 | tavcr1 |tcaL |Column Address to CAS Lead Time 13 | — | 13| — [18 | — [ 23 | ~ |ns
19 | twrs [tras | Column Address to RAS Lead Time 2 | — |24 | — {3 | — | 3 | - {ns
20 | tywe |tawp Column Address to WE Delay Time 48 | — |50 | — | 50 | — | 6 | — |ns| 11
21 |teypx |tow | DataHold Time 8 | — | 8 | — |10 | — |10 ]| — |ns|12
wi1Dx _
torzax [towe | Data Qutput Hold Time ¢ | — | o - o | — 0 — |ns
(EDO (Hyper Page) Mode)
were [los | Data Setup Time 0 — 0 - o - 0 — [ ns| 12
tovwe __
24 toiav |toea |OE Access Time - 13 — 13 —_ 15 — 20 [ns
25 | twrowz |tloen |OE Command Hold Time 13— | 18] — |15 —|20]|— |ns
26 | tgroar2 |lopz | OE Pulse Width for Output Disable 5 — 7 — 7 | — 7 — |ns
When CAS High
27 | taLiomt [locs |OE Setup Time to CAS High 5 - 7 - 7 — 7 — |ns
28 | tarspmi [tors | OE Setup Time to RAS High 5 - 7 - 7 - 7 — |ns
29 | torpav |toep |OE to Data Delay Time 7 | — | 8 | — |10~ |1w]~—|ns
30 | tacax |toz |OE to Outputin low-Z 0o | — 0 | — 0 — | 0o | — |ns
31 | towpaz |tore |Output Buffer Turn-off Delay Time 0 12 | 0 |13 0 15 [ o 15 {ns| 10
32 | tomzax |toez |Output Buffer Turn-off Delay Time 0 1| 0 |10 |0 15 | 0 15 | ns
Referenced to OF
tanar |torm |Output Bufler Turn-off Delay Time 0 12 | 0 13 | 0 15 | o 15 [ns| 16
Referenced to RAS




NN514265/ NN514265A series

CMOS 256K X 16bit Dynamic RAM

No. | —YMBOL PARAMETER s =0 s 0 UNITINOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
34 | twioaz |twez |Output Bufier Turn-off Delay Time 0 12 0 13 ¢ 15 0 15 | ns
Referenced to WE
35 | toLinnt |tas | RAS Hold Time B |~ | 3| — 18| —]20 | — |ns
36 | toLipHt |thon | RAS Hold Time Referenced to OF 8 — 8 — 0 | — 10 | — |ns
37 | tcHzar | tarce | RAS Hold Time 28 | — |3 | — |3 | — | 4 | — |ns
Referenced CAS Precharge
38 |taore (thp | RAS Precharge Time 25 — 25 — 30 — 40 — |ns
39 | tanznie |taps | RAS Precharge Time (SeltFefreshMode) | 80 | — [ 90 ( — [ 110 | — | 130 | —
40 [t1put Itaas | RAS Pulse Width [ a5 [100k | 50 100K | 60 |100K| 70 |100K | ns
41 | tapas |tRass | RAS Pulse Width (Salf Refresh Mods) 300 [ — | 300 ; — (30| — | 3001 — |us
42 [tqL1pHr 1tRasP RAS Pulse Width (EDQ (Hyper Page)Mode) | 45 (100K | 50 | 100K | 60 100K | 70 | 100K | ns
43 [tanictt |taco | RAS to CAS Delay Time 13 | 30 | 13 | 35 | 13 | 45 | 13 | 50 [ns| 6
44 | tguoco tnpe | RAS to CAS Precharge Time 0 | — 10 | — 10 | — 10 | — |ns
45 |talav  |thap | RAS to Column Address Delay Time it 20 11 23 1 30 11 3B [ns| 7
| 46 | thoax [tz | RAS To Outputin Low-Z o | — o [ =1To | =10 = |ns|
47 |taywiz |tawp | RAS to WE Delay Time 60 | — | 65 | — | 75 | — 1100 | — |ns| M
48 | torowie [thRen | Read Command Hold Time 0 — — — —_ ns
49 | tprowi2 |tarw | Read Command Hold Time 5 — — — 5 — ins, 9
Referenced to RAS
50 | twHocLe |tros | Read Command Setup Time 0 — v — 0 — 0 — | ns
51 | tpoRe |tre | Random Read or Write Cycle Time 80 — 90 — 110 — 130 - ns
52 | o002 |tHpe | 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 |toacls | torww | REad-Modify-Write Cycle Time 57 | — |57 | — {6 | — | 95 | — |nsh314
(EDO {Hyper Page) Mods)
55 tRéF tRE;: | Refresh Period — 8 — 8 | — 8 — 8 ms| 15
56 |ty 1ax  |tRan | Row Address Hold Time 8 — 8 — 8 — 8 — Ins
57 |tavae  [tasr | Row Address Setup Time 0 — a — 0 — 0 — ns
58 |ty tr Trangition Time {Rise and Fall) 2 50 2 50 2 50 2 50 | ns| 45
59 | twiwir |twrz | WE Pulse Width for Disable 5 — 7 — 7 — 7 — |ns
When CAS High
60 | toLiwnt [twey | Write Command Hold Time 8 — B — 10 —_— 15 — ns
61 | twiywHi [twp | Write Command Pulse Width 8 — 8 — 10 — 15 — ns
62 | twiicLe |twes | Write Command Sétup Time 0 —_— 0 —_ o | — 0 — ns| tt
63 | tyichr |tows | Write Command to CAS Lead Time 8 —_ 8 — 15 | — (20 | — |ns
64 | byLipur |tawe | Write Command to RAS Lead Time 8 - 8 - 100 | — | 2 | — |ns




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

A.C. ELECTRICAL CHARACTERISTICS :
Vin/Vii=24V/08V Vou/Vo =2.0V/0.8V ouputloading C, = 50pF + 1TTL

Test conditions :
Operating conditions : (0 °C<Ta<70°C, Vg =5V £ 10%, Vgg = 0 V) (NOTES 3.4.6)
(NN514265A)
NOTES 35 -0 45 50 0
NO. ' epec| sTD. PARAMETER ML [ MAX,| WL [ A, ML | A | M || s, o | T [ TOTE
1 |teuav |teac |Access Time from CAS — 10| —|10|—|[18]— 116 | — |15 | ns [6,13
2 |tapay |tem |Access Time from CAS Precharge — |21 |~ |23 | = |28 |— |30 ] — |35 |ns [1314
3 |tavov [taa |Access Time from Column Address - |19 | — |21 | — |23 | — 26 | — | 30 | ns |7,13
4 |tauiav |trac |Access Time from RAS — |3 | — |40 | — 45 | — {650 | — {60 | ns |67
5 | tpuicwt [tosu | CAS Hold Time 27| — |3 |—|3% |— |3 |—{4|—|n
6 | taiex |tons |CAS Hold Time (Self Refresh Mode) 50| — 150|— |50 | — |50 — {50 — | ns
7 | tanichr |tenm | CAS Hold Time (GAS before AASRefrest) | 8 | — | 8 | — | 8 |— | 8 | — |10 | — [ ns
8 | toocrz |tern | CAS Precharge Time —|7{—|8|—|8|—|10]|—|ns
{CAS before RAS Refresh)
9 |iowece (tcp | CAS Precharge Time 5§ | —| 85 |— |85 |—|85|—1|5]|—1|ns|14
{(EDO (Hyper Page) Mods)
10 | toiicHr [teas | CAS Pulse Width 100K| 6 [100K| 8 [100K| 8 [100K| 10 [100K| ns
11 [toLipe |lcsn |CAS Setup Time —|s|—|5|—|5|—|5]—|ns
‘ (CAS before RAS Refresh)
12 | toiax |tz | CAS to Output in Low-Z oj—|o|—|0|—]0o|—]0O0|—|ns| 8
13 | tomonie |tepe | CAS to RAS Precharge Time 5§ |— |6 |—|5|—|85|—]|5]|—]ns
14 | toywiz | towp | CAS to WE Delay Time 20| — |20 —~ |3 |— |3 |—~|[3]|— |1
15 [ to1ax |tcan |Column Address Hold Time 6 |—|6|—|8|—|8!—]10]|—|ns
16 | thiax |tan | Column Address Hold Time 25 | — |28 | — |30 | — |35 | — |40 | — | ns
Referenced to RAS
17 { tavore |tasc |Column Address Setup Time o|—-—10 | —|0|—10]|]— |0 |—|ns |14
18 | tavers |tear | Column Address to CAS Lead Time 9 [— MM |— |13 |~ |13|—]18|—]ns
19 | taypur [trar | Column Address to RAS Lead Time 18! — (20| — |2 |— |24 |— |3 |—|ns
20 | taywr2 |tawo |Column Address to WE Delay Time 29 | — |31 | — (48 | — |80 |— |80 | — |ns | M
21 {toipx |tpn | Data Hold Time 6 |— |6 |—|8|—18|—]10]—]|ns]|12
fwLiox
22 | tosax !tpue | Data Qutput Hold Time O |—|O0|—]O|—|O0}|—]|0]|—]|ns
(EDO (Hyper Page) Mode)
23 | fovere |lps | Data Setup Time O|—j0|[—~|O|—]O|—]0|[—]ns |12
fovw2 _
24 |toiav |toea |OE Access Time — |10 ]~ |10]|—|183]— |18 | — {15 | ns
25 | twiorz [tloen |OE Command Hold Time 5 |— |6 | =18 —~]13|—|15]|—]|ns
26 | taparz [torz | OE Pulse Width for Quiput Disable 5 |—|5|— |8 |—]7 |—|71—1ns
When CAS High
27 | taLicHr |tocs | OE Setup Time to CAS High 5 |—| 85— ]|8|—]7|=|7]—1]ns
28 | tay1pHr {tors | OE Setup Time to RAS High 5§ | —|s5|—|s5|—|7|=]7]|—=|ns
29 {tousav |toep |OE to Data Delay Time 5| —|6|—=|7]—]8|=1]10]—ns
30 | tazax |toz |OE to Outputin low-Z o |—|o|—=|o|=fjo|—=]0o|—=]ns
31 | tooaz |tore | Output Bufler Turn-off Delay Time o|8 |0 ]to]|]o|12]|0 |t3|0 /|15 ns|10
32 | toppax jlogz | Qutput Bufier Turn-off Delay Time 0| 8 0|8 |0 |10]0 [10]| 0 |15 ]ns
Referenced to OE




NN514265 / NN514265A series

CMOS 256K * 16bit Dynamic RAM

NO.|— SEY!_B_OLM, PARAMETER F-— Tsﬁ 40 45 -—--:50 - 60 UNIT (NOTE
JEDEC | STD. MIN. 1 MAX.| MIN. [MAX.| MIN. | MAX.| MIN.  MAX.| MIN. [ MAX.

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

34 | Wizoz |twez |Output Buffer Turn-off Delay Time 0 (12 10 (12 |0 [t2 |0 |13 [0 |15 |ns
Referenced to WE

tounmt |tass | RAS Hold Time — — |1 |l— 13 —~ 15— |ns

36 |toLirm |tron [RAS Hold Time Referenced to OE — — 18 =8 | — 110 — |ns

37 [toranmr |tauce |RAS Hold Time v 24 | — |26 |— |28 [— |30 | — |35 | — |ns
Referenced CAS Precharge

_3-8@9,_2 thp 'FﬁPrecharge Time 20 |— |25 | — |25 | — |25 — |3 | — |ns

39 |tperiz [tres | RAS Precharge Time (Selff RefrsshMode) |60 | — |70 | — [80 | — [90 | — 110 | — | ns

40 |tauipnr |tras  |RAS Pulse Width 35 |100K| 40 [100K| 45 100K | 50 [100K| 60 (100K | ns

41 Itriipmt |tRass |RAS Pulse Width (Seif Refresh Mods) 300 | — |300 | — (300 — (300 | — {300 — | ps

42 |tp1Rm1 |trase |RAS Pulse Width (EDO (Hyper Page) Mode) | 35 (100K | 40 [100K | 45 100K | 50 |100K] 60 (100K | ns

43 |taiicu |tep | RAS to CAS Delay Time 11 |25 |12 (30 (13 |30 |13 |35 [13 |45 {ns | 6

44 |tpooz |thpe  |RAS to CAS Precharge Time l—Jo|—=f10ol=]w]=1]10]=|ns

45 |thiav  |trap  |RAS to Column Address Delay Time 16 (10 |19 |11 |20 [11 (23 [ 11 |30 |[ns | 7

46 [thsax |tz |RAS To Outputin Low-Z o —|ol=T]o|=To =710 = ns

47 |tawie lawp |RAS to WE Delay Time 45 — |50 | —Jeo [~ [es [— [75 | — [ns [T

48 | tcrowle |tren  |Read Command Hold Time — -0 | =10 | — — | ns | @

49 |tppowie |tepy  |Read Command Hold Time — — |5 |—1]5 |— — | ns | 8
Referenced to RAS

?570tWH20L2 thcs Read Command Setu_p_T_i_me 0 =10 {i—=J0o]|—-1]0 [ — 10— |ns

51 |taorie |tRc  |Random Read or Write Cycle Time | 60 | — |75 | — | 80 | — |84 | — 1104 | — | ns

52 tooce [tHpe  |Read or Write Cycle Time 183 | — |18 {— 20— |20 | — |25 | — | ns 13,14
(EDO (Hyper Page) Mode) i

53 |thione |tamw | Read-Modity-Write Cycle Time 80 | ~— |100 | — {120 | — (125 — [135 | — | s

54 |toacis |tervw | REad-Modify-Write Cycle Time 52 | — |86 | — 157 | — |57  — |66 [— | ns 3,14
{EDO (Hyper Page) Mode) .

55 |tgper trer | Refresh Period - 8}|— )8 |—]|8|— "8 |— 18 |ms|15

56 |thliax |tran |Row Address Hold Time 7,—|8 |~ |8 |~|8 — |8 |—|ns

57 [tavao |tasn |Row Address Setup Time 0 i —to|—]o|—]0o —]ol—=]ns

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

59 |twiwms |twpz |WE Pulse Width for Disable 5 | — 15 |—15 =17 | =17 1= "Tns
When CAS High

60 toLiwHl tw'c,IﬁWrite Command Hold Time 6 |— |6 |— |8 |~18]|= 10 | — | ns )

61 [twrwirs |twe | Write Command Pulse Width 6 |— |6 |— |8 |— 18— |10]|— |ns

62 |twiicie ltwos |Write Command Setup Time 0 |/— o0 |—|O|— |0 |— 10 {—|ns]|1t

63 | twiicHi ltewr |Write Command to CAS Lead Time 6 |— [ 6 ] — |8 |—18]—]1]|—1]ns

624 | twiians |taw | Write Command to RAS Lead Time 8| —!8!l—|8l— |8 |—1]1]|—=!ns




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

Notes:

3.

12.

13.
14,
15,
. torr applies only when CAS is high.

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.

Vx(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 taac(max.) can be met. tgeplmax.) is specified as a reference point
only. if taep is greater than the specified tgop(max.) limit, then access time is controlled by tgag.

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 tzap{max.) limit, then access time is controiled by taa.

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

Either tacy or tapy Must be satisfied for a read cycle.

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

. twes: tawp: fowp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. If tycs2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tayp2trwp(min.), towp2towp(min.) and tawp=tawp(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 wrile cycles and to WE leading edge in read-modify-
write cycles.

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

tasc2tep to achieve tpo{min.) and {ops(max.) vaiues.

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



NN514265 / NN514265A series

CMOS 256K x 16bit Dynamic RAM

WORD READ CYCLE
« “tRosty — e
tRas(0) r -~ tRP(38)—
S 7
RAS \ Z‘L \
torpiay teshis)
» e tRcD4g) —>ru tRsHEas) — tecApr(13)-
- ra— tcaspo - - - |
UCAS I i
cas ___/ WY i /
e ... tRAD{S) traLis) >
tcaiig) »
tasr(s7 | | tramse)
- > [ tascin w» toan(15)
/ . . - e / j
D— YL - - tRCHA8)
tresis0) - p{ tARH4G)
7 3 i/ ' /
WE LI X777
- tROH{E) g
: i e toEA(24)
‘ r T toLzop t—+-—- 1OFR(33)
T 77777777 7 ; | T
OE T A Y, i I
e tcac > l
tana) L toez(az)
la - tRacia) > torF(a1)—m
o 1~ High-Z Val ,
id Data-out —
VO 16

- toizpzy j

W

: High or Low




NN514265 / NN514265A series |

CMOS 256K > 16bit Dynamic RAM
BYTE READ CYCLE
- tacss)
tRAs(0) o« thPias .
RAS A 7 N
terpgia| [ toses)
la——— tRODI43) - tRsH(as) ra— tcap(13)—»

«— toas(p—»

UCAS ) /7
(or LCAS) teaLiiey
LcAs
(or UCAS) e RADUS) tRaL(g)
no-as L////ZR Pow s JK7))/ K o hseos X711/
wE L N

Vo 1~

vos
{or O 9~

VO 16)

vO 9~
VO 16
(orl/O 1~
ros)

-« tROH(8) g

-~ toeaa)

torzao)

LI

LoFR(33)

Y/ )

High-Z
la— tcac)
tan) <l toezgz »
- tracw@) lt— LOFF(31)—mi
High-Z
9 Valid Data-out —

. ta.zm@g

W

: High or Low




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

WORD WRITE CYCLE (EARLY WRITE)

- - tresY) >

Lot

,-————————————— - - tmsuo) t——— LRP(38) ——
——r—
RAS \ Y
t N
terp(1a) - o "
[+ e tRepuy T e tRH(3s) ~— teappa —»
- toaspo) -
UCAS
LCAS _/ \ \‘\' / /L
A — YR
le - tRAD(S) - tRAL(19)
tasmisn tRAH(s6) tasc(in toan(is)
»> - - >
//% Row Address [X//////X_ Column Address )X///////, I ////////
AO-AB S N T £
|
- “ towLissy —»
- thawi(g4) ——————
b - tweeyy ————»
—_ It sy
WE L "
twesiez) e twehiso) ————™1
Iy 77 / Iy, Vo vy g
OF / //'/,//,.//,///,/ / //,//// i /f/// S //T I / i) / ' / / / / / /
tosees)
oz —]

I{I% 11--s 77 /’;,;/{,,,//// 777 //‘/ 7 /,/f,/ i Valid Data-in K/ / / / // /

/ : High or Low




NN514265 / NN514265A series

CMQS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)
— . S‘ Z )

veas __/ N [ 7
{or LCAS)

icas _/

(or UCAS) - tm«:) -

tassn | | transs) -1A_s«;1m toanis)
A8 /I Pownsess X777/ conn aswess X777/
' A el

wE LTS LT,

O LU T vz

vos LT vz

(or VO 9~ ,
Vo 186)

tos(e3)
' 4—10”(21) —

(- S ST Y
or IIO18~) : //// : High or Low




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

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

RAS

UCAS
LCAS

AO~A8

Vo 1~

70 16

2

torp(13)

N

tre(s1)
tRAs @)

]

» tRP(38) -

Z' <

- 1csHE)

—/

X

N

e tRCD{43) —————a—— LRSH(SS)

«— toas(io)—»

4 tcAp(1z)

a——— tan(ig) > ‘
¢ tRAD(45) ——# tRaL(19) >
Lashisn | | tRanse) tascin | toaH(s)
s - |
N/ r 3 . 7T
. '///X Row Address /)]t Column Address X/ / /11 // // S // /////////

I iy
i ; )

LlllELL

/ ‘// sy
// _///J, / / /«d z

e LowLisa) —
e tAWLEBH 4l

- twrl) —

I

ST Ir Iy
////// '//// v

tOED(29) toEH(2s)
:ﬂ-‘*h
e N
: tos(2a) | toHezn)
High-Z é{r Valid Data-in

S

i

: High or Low




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

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

RAS S— | N
ucas __/ N A,
(or LCAS)
cas __/
(or UCAS) e taR(1s) >
tashisn) 'mu(.;e)mﬁ) Ef_sz«rm 'cmusL e
no-as /R Powaadess /X coumaadivess X7/
WE UL i

o LIy

toED(20)

d

LoEH2s)

N

Wos LI,
(or VO 9~

110 16)

O 9~

w1 L/

(or /O 1~
vos

High-Z

tpsi23)

tomi2n

>

-

[ Valid Data-in

ST

////]: High or Low




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

WORD READ-MODIFY-WRITE CYCLE

RAS

UCAS

LCAS

AO-~AS8

/O 1~

Vo 16

tRmwis3)"
-—— tRAS0) T [ thepe >
—\ N
- tcsus —»
terpia) trp(13)
- — 'RCDUB) g tpsHes)

- -

_/

A\

teaspip——

. tarpis) . >
t— 1 RAD(45) —p tascirn
Lasr(s7) tRAH(56) - loamns) >
7/ % Row address X7/ coumn address X777/ T
!
- tAWDUn———— towes
tawD(20) - o —
tres(s0) .« lowppia) > TRwL(sa)
L N Ly
L.
3 toen(ae) twpis1)
| ‘OLZ(30]) >l e tOE'Tf(az)
/’/’/////' S/ / T %
- ; traca
:**:“‘3’ > tosizs) | | toHe)
. CAC(1) e '+>
O (K o XTI
terzpz) 7

: High or Low



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

BYTE READ-MODIFY-WRITE CYCLE

. - trnwiss)
tRasu0) tRpiae)
— N
RAS \ J N
tenp13) ok teap(a)
» | tRcoa - trsH(3s) - - .
e toaspip——————
vcas __/ R /| 7
{or LCAS)
LCAS _/
(Of UCAS ) ‘ l— tar(is)

tasris7) trasse) [

ao-as /)R Pewnsoss K(7/X cowmn ravess  X(77777777777/777717 /1071717

- tRwWD@Un——————

wE Ly | N L
toeaey <h_oc—:o(zu)..' tweien)

il

G

Wos LI i

(or /O 9~

10 16) - __:Wﬂ '
"%ﬂ% e MW@ o Y,
(or VO 1~

1¥08) tozuz ////A:Hi@orbow




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

EDO (HYPER PAGE) MODE WORD READ CYCLE

i
traspaz) ——_—— - RPi8)
_JK - tRHCPET——
RAS : | /
a—— tcsHis) a—— tHPCsz) o e 1RSH(35)
teap(ia) ; I
lt——— tRCDMT) - - g
] ! toas(io) torie) lcaspio) | terg) teasio
i H o - e
. P
UCAS — A\ — - N Yo
cas _ /o A\ /7
i e—t LCAL(18) —m] ’4 tCALUB)J ‘ - tCAL(18) -
«  tRapas) w| ‘ | - tRAL(19)
1asR(s7) toaniis) tascuz tcawps)
tRarse - I > ASC(17) tcan(s)
tasc(i7)) \ [
7N Row W agt Column )/’ /n’>§ Column %’/ 774X Column XA/ /7 7 //
AD~AS PP S //',f, - - e | / / ‘ ey,
1 i
tt-—— YaRug)H}- - >l
-t tresso) . » {RRH49)
‘ .- — tRoH(8) : tRCH@s)
; |
7 - 3
we Ly )
T
| tocsEn . e !
| b tRAC(H)
: - - tM(S{ ! torE@) -t ]
‘ ‘ teaciy
I / .
P £ /A }{7 / ///
OE LI /. // L7 gr 74 /
toeazd) e -t tepa@) —y  le— lePa L- toEZ(32)
! ‘
tOLZ(arJ).le ; taa) taas) A
e tRLZ(46) toacm - tcacoy OFR@3)
- High-Z - 3 R B
e g 3 o  X/X  ou Out
T
»—le e #L—q
toiz(z) torce2) tonczz
/771 High or Low




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

EDO (HYPER PAGE) MODE BYTE READ CYCLE

RAS

UCAs
(or LCAS)

LCAS
(or UCAS)

A0-~-A8

Vo 1~
vos

(orVO 9~
1/0 16 )

VO 9~
0 16

(orvo 1~
vos)

- trasP2) ‘lnp(a,a)
——— tRHCPET— ]
AN
¢ la— teshs) a— tHPC(52) ] - TRSHY(3E)
e L tRCD(3) ‘ tgnp >
toasg) | lorm | toasug | torm || toasao)
_/ N / N/
toaLcie) -] ra—{ tCAL(18) o o tCAL(18) ol
_/
e— targig) > .
\ | a— tRADS)— Tj tRAL(19) —»
Asﬂ > {RAH(SE) Bl 1'1\30(12 ‘-10‘”115) tascon lcanis)
tascyrn I J
R ron K777, o X77777%C Coumn comn X771/
' Bl tARE)
- tRoH(36) tACH(48)
Y U
«!— tocsen—»]
le——— tRAC()
‘ » 1M(3)‘ torF(s1)let—
, teacy
LI ié G
High-Z
toEARy e > tepa —m  le— torag) e t0EZ(32) ]
tou(ao)L tan) tan - >
tRLZ(ag) > Le—»| tcac o« toacyy OFFEI)
SSERE o () SR 1), ST
i e
tazoz) toHe(22) toc(zz)
/// : High or Low




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

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

- tRasPez) tRe(s)
""'__\S -—tnucpcar)ﬁvz —
RAS \_
le— —— {CaHE) —— -~ HPC(E2) — b~ LRSH(S)
terp(13) Yoo terp(1a)
- [—— —» -
tcas(o) tere) teasiioy | tepg tcasqio)
[——— - »
UCAS “_‘%%
LCAS _/ \ / Y /
. & - - tRAD45)—wi [ TCAL{1E) rt—| tCAL{18) ] - tcaLiie) --m
ASR(57
LR transs) - tcaH(5) e e [a—»i 1CAH(1S)
. tascpy) 1 I tascpyy | 1oanis) | tascom I |
77 XS r X - B
AO-AS 7 ’,;X Row &/ // /) _ Column Z’// 7.4 Column 1&’/ / /b(r Column —;W / /
l——— tap(g) - e traLog) tRRHAS)
tacsiso : J
Gl | a1 toRs(a). - < »| TRCHA
T T ‘ ‘ H ; X
w_E ////,,'/ / // /‘/ d "”,// ////////f// i \L l < Z; 2 2
L - 1ocs@n - _f tvlvngsg)
- taacuay E » tCFI’A(Z) — tepa) -y torFay
- TAA3) ] - tAn) tAs@z > e torr(as)
> . o e
s 777777 teacq) tcacq) F teact)
OE I /, & / N /
I
toEa(24) . torz(ze)
| torz(a0) > La— LOEAR24) ]
- tRLZ(46) totziso)
- High-Z | R
ot . 0 W ), O O —
L L—D Iﬂ-——h L—.
toLzpy twezzq) toez(az) toez(az)




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

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

RAS

UCAS
{or LCAS)

LCAS
(or UCAS)

AO~AB

Vo1~

Vo s
(or /O 9~

Y0 16)

o 9~
vo 16
(or VO 1~
vos)

tRASPU2) trp(sg)
""""""‘""‘"‘""ﬂs <—trm=(sn——z \_
he—— foss —— o tHPC(E) (e TRSHES)-»
‘cf_rus) lt——— TROD(3)— ‘ERPH:Q
Joago | torw | toasug | tor tcas(10) o
/] ’E\ 7 ONL /
tcai(1e) - r— LCAL(18) - 4 LCAL(18) o
_/
tar(ie) »
¢ :imous)—b ' J _ tRAL{10)—p
ML et > B }:ﬂm_'cwm tascin tcll\lmlsl)
ASC(17)
R Row XK/ Columa M7////X Cohun om0
trcs(so) tRaro)
| ra— tons(ze) < tRcHue)
Y oA \ W
re— tocsiz7m e ‘VIVPZ(&)
le———— tRaci) l teraz) e tora) -» torr()
- LAAGY) i a— tanm Ha—1 taAs) - <> toFR(3
A e o) AN AT
High-Z
toEAY) > torzeze)
toLzgo) -—|OEA(2¢)—-‘
le——— tRLZ48) tOLZ(30|)
W X o XN oa o —
e [
toizoz twezeaq) toez(sz) toezez)
/////}: High or Low



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

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

__tRaspuazy e
B O 1180715 7/ ——
RAS ;
\ 5 i
[ U 7 ra = tHPCED |- e RSH(ES) - !
tcap(a | : i Co L
- L E— i Lo a
e tcaspio) | ter tcaspioy | tepey 1 toasqo torPpa)
! B Bl o B B ! ‘“ L Bl
UCAS — | | | | : 2—47
cas /" m_j ' T\ |
Lo ; i ; : P
q—lmomsa—»l I ; ‘ ‘ : - % tRaL(1g) 1‘,.1
5 P | b ' Lo }
tasrs7) | | LRAH(SE) tascony tcamps) ! lascon| teanpsy | tascun! toanps }
-] P - ! > | el ‘
‘ } . i i ) ! | i !
VIR, R . o ! X K/ CII Y K S /. 7,
AO~AB S K. Row K 7R Column X SR Golumn X7 K | Column .G s
towes | towisa ‘ “ tewiiss)
¢ i g = rl - .-
F l ’ tRwL(s4)
twesiez)| twehiso) tweseez) | tweHso, twesesy:
r -l . > -
. i |
_ 777 //,/// 77 / P /'/ 77 AT
",’ 7 Yoy S / / rd . ' ks ,,/ A7 o
WE // ) | ;
L twegs) i tween | L
- > L TIERIR
,/ L ; ;
7 777 777 77 S y
OE /f/ // // // y /7 /C // // /// ! / /// J /'/,{ / / / S 4/// /1’ // /// '// / /; // .""4 // ,4/’-’/ s /// I8 /// /s / // ,////
|
tosey toHey tDS(Zﬂ toHE) tps(23) toH(1)
et — o -
i |
| |
- 77 7 y s - \ - - 77 - ST 777
'{10011 6 VI (s ’/{ /N Datadn . Data-in  X////X_ Data-in sy i, ‘4/,

/7] High o Low




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

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

o _'_AS ﬁ—‘HHCPm)—bz -\\_
= : :::2)% teaspoy | Torm) ‘-_'GA;:T(SE)-;(:)I ‘t_c::m—‘:cmm
veas _/ \ N\ 7 N /
(or LCAS)
cas /'
(or UCAS) | e taapus) $l [ tRAL(19)
| Asn_(ﬂ tn:mss) tasoum) toas) f:_sc(m :CAH15} tAsc(m_chme'»)
no-as LR Row X(7RC Coumn X777 Coumn e Y
Evcscez) tweh ao: | W\Eswz) ‘wm:eo:: 62) :::E:j - >
w [ /4 7| TN | (T
OF LU i
S
{ or VO 9~
O 16)
"3%’1‘5 LR, osain KGR Datn atwin X7/
(orl/O 1~
o

8) | /// : High or Low




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

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

RAS

UCAS
LCAS

A0-~AS8

Vo1~

/O 16

t trp(3s)
---— tRASP(42) il
- v, \_
' i toshys) e o IPRMW(S4)— = = - — tAsH(Is)— =
CAP(13) | |
pp(—-‘— = tRCDM3) —= BE—
i ; ; A torg) t topig) tcapia)
! . a—— (CAS{10] —w| - —— CAS{10) — o= l— 'CASUD)—!—
. ] N
| i )
/ | N\ /N /N
: 1 ! i
K ‘ !
a FADIS) | | D el tRALi)
tasr(s7) _?a;w(ss) LAscm)_l(iri 15 IASCW} tcAﬂg 5 "ASC(W) tcan1s)
1 | ‘
|
FES TN RV ¥ XS - B / r )
R Row XK Colurn X7/ X Cotumn X777 7X Golumn ) i,
: towuea towe(e3) 'cwuead‘ [
‘ | | T
‘t - ‘ trwpa7) - ‘ » r;ftnwu&)
‘ i
RCSIED) e 1CWD{14)—s! e LCWD(14) 0y | le— Town(14) I
- = | 4
/. Iy |
|
et tawD(2o) e le bl e | tawD(20) ——sd ke - tAWD(20) —» tweist)
twris) twe(e1) t
14— tROH(386)
toea(2e) toeais) |
1 - i toea(2q)
; |
Fa \ 74L N
_ﬁ -
| o }
e tRACE) | 1 re— tCPA(2) - o] la— tCPA(2) o
i%——-; taa | . tarca ~{ taag
f |
l*—ﬂ lgACﬁ) ; I teac) ol toac(y | lewy tDHE1)
e—— - tRLZ46) f+—ey LoED(20) toeDi2) toepze)
' ; R torz(so) tee toLz(a0) te
OLZ(30) e -iT OEZ(32) ‘= uT\ ciez(ae) - | toez(az)
) | Pyl j
High-Z Z _&w n —o n p——
‘ Out ,u e Out_ ||
toizog tosi23) ‘ teznz tos(za torzig tos(ea
toHian tone
/

- High or Low



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

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

t
C— AP(38)
———
RAS E \_
toshs pAMW(sH)—— trsH(as)
teapng) e tRCDU3) =
e—— toas(10) —» terd) r—lcasm)—— torm) e— toas(10)— tonecisy
ucas __/ Y AN \ /]
{or LCAS)
LCAS
(or UCAS) | tRaD(s) - tRAL(I®)
tasaesn)| transe tascan toanos) tascuz) | oAH(is) tascyt) | toans)
1 | | _
I //1) 2% 1, s Yl o G CS U
towies) towiea —atta- towL(es)
t - t
ro— RWD(47) RWL(64)
t— LCWD(14) —» Le— LoWD{14)—» le— towD{ 14}
— /,
wE N N4 Sjl
tAWD20) —»] et tawD(20) | tawD(20)—» w1
v o L oo |
loeage) toEae toeAe
U r r
OE N 2 t_/7
/o 1~ High-Z
vos
2%
tRaci) ke toPA(2) le— tCPAZ) -
tan | taa tanga)
. teaci) teacq) o] toacqny +-,'M21)
le—— tALZ(g) toeo(zs) ; toeniae) ¢ 'qeutzo)
tou(sm!— t = lOLEZ(Lm i toez(a)
~ High-Z
uos. SAE O ——
(orto1- Jlown ] Out
) toizaa terzoz tDs(zli).. taznz  toses)
toHz1) toH21)

il

: High or Low




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

RAS ONLY REFRESH CYCLE

A0-~AB

- tRas0)

teap(ia

tacst : >

- tRP(ag)——

)

LtfPC(M)

_/

tasmis7y | tRaHGs)

g L e
¢ B /// / Vv, ./ PIi T AT i T I T
/ / , / 1 / HOW j&/ /// // / / // // 'y /’, .//// sy iy /, /4/,",/////:X
Ty .
—_— — 44777} High or Low
Note: WE, OE = Don't care. i ¢

CAS BEFORE RAS REFRESH CYCLE

RAS
UCAS
LCAS

7o 1~
Vo 16

thesy I B
- RPE) > e tpasug——— - s v——»- 1F|P(3a)f—4-
_/‘ trRPG(44) X \_
|
teeng Ft—h l+————— lopp — - ——
B CSR(11)
- torr(an

E— High-Z
N

Noie: C_)E, AQ~

A8 = Don't care.

/7] : High or Low




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

HIDDEN REFRESH CYCLE (WORD READ)

trees) tacs)

ja—————— lRAsa) ——————————— > o tn_P(aa]-» r—lm@m & 1RP(38)-»-
—
RAS \ / \ \Z A

+—— taR(ie————»

tcRP(13)

- trcDi43) tRSH(35)_p - toHR(7) - a— LCRP(13)—»
UCAS \ I
LCAS
rt— {RAD45)— tRaL(1e) —
tasrisn | | tRaMse) tascim

> > o toa(is)

T S . S Y

tRCs(s0) 1 :%491
we LIy Ny
oE LI s A
vu% 11} High-Z Vaid Data-out —

iCLZ(12] //// : High or Low




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

HIDDEN REFRESH CYCLE (BYTE READ)

o tags - thosy —
le—— -tRaspgy ——————— .- tRP(SS)—NI t— tAAS(40) - 1RP(38)-2
RAS \ Z V_JZ \_
-—— LAR(16)——— ]
tcRp(13) . t
« > a — tRCD3 »le tASH(35) -] ™ CHR(T)}F teap13) —am
N
UCAS _/ \ \'f
(orLCAS)
LCAS
{ or UCAS) t
lt— tRAD(s) RAL(19) ——
tasris?) | | tRanse)  tascin
- —p > - teannis)
T /% 3@ /7 / 77 / 7' / / //?
AO-A8 /7 Row . Column | ‘s g /; 7 /

tRes(s0) {RAH(@g)

F —
Ll J S/ v b /

WE L v M / 7 I /)

- {ROH(38) i

- toeazs)

i+ torz(ao
. |

|

—_— S Isy. LIS N

OE e i 7 /,’/ £ ’ i ,/ Yy //J/ v F/ /
I
|

1O 1~ High Z | |
rvos “ }
(or UI%Q;G ) - toaci) w o toFRE3)
~ ""*l"f‘(")“' «——» toFFay)
e —— 1RAC("') Lg F'DEZ(QE)_..
Voo High-Z {7X Valid Data-out —
(or VO 1~ e

70 8) toiz(iz) / / - High or Low




NN514265 / NN514265A series

CMOS 256K < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

- tros

thosiy

trP(ag)»

- tRasp ————— treas)-» ja— tRAS(0)
RAS \ Z‘ X J N

il e 1Rcoey) - 1RSH(35) - e LCHR(7) r—lonma)—b
s *\ 7
no-as LA _Fen  XKTIX comm X

- la— twereo)
- twest

WE LTS

LT i

oF LU v il

tps(es)

- r— ‘D-l(’d)—.‘

- LIIITTTTR

Valid Data-in

i

o1
VO 16

VU

: High or Low



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

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

e treisn ey ~tRes)
- LRAS(0) ————————m - {RP(38) »l |4 1RASH0) - > . 1rP(38) =
_ —_— ‘ * | e
RAS 1 / \ 1
- N S N
\ ‘ |
:r*—— fffff taR(igy ——— |
terpiy | ‘ ‘ |
‘_,, >~ L., tRcowua) *“""—T tnsu(as)_ﬁ ke toHR() »- lqr—lcnpua)——b
! i | ‘
_ ? ! j
UCAS J g \ e ’ -
(or LCAS) : |
1
LCAS _/
( or UCAS ) lag— tRADHS} tRAL(19)+
tASFI(SJ)J transey  tascon
- - -» toaH(sy
Y / LI
/ i ; /
nona LK ron XX e W
twesier)
re— tweHiso) -
; o twees)
Iy, p : iy ,/,//,///,,/ /// /
_WE //,/ ,///*fz/ !/ //. /%j /// /// ///‘/ /‘// ,(////, // ///////_’ //
/ s / A
OE SIS /I/ ', , A T f“,//// i
i \
H I
. |
3
; |
i
~ J / 5 SESS TS Vi ',I SLLS LT SL / L s /'! 4
I{I%1B ’, i // / 4 // '/ S / /i / / iy / ! ‘/ '/ /S / / gy, '/ iy // / /‘//,//'// / i ///, 14 / / / / / ,
T
(or VO 9~ |
YO 16) ‘
tosezay |
== -l a——— tpHEy————"
O 9~ vy 7 . , i s,
(or1/Q 1~

Vo 8} ////]: High or Low




_ NN514265 / NN514265A series
CMOS 256K % 16bit Dynamic RAM

SELF REFRESH MODE

- Yrpsian) .
J —
L
topnia o tashisn)
no-as LR, oo Ko
O  S—

////:HighorLow

Ml The NN514265L/AL version has a Self Refrash Mode.

a. Entering the Self Refresh Mode: - . .
The NN514265L/LA Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS and CAS signal "
iow " 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.

c. Exiting the Self Refresh Mode:
The NN514265L/LA exits the Self Refresh Mode when the RAS signal is brought * high .



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

ORDERING INFORMATION

NN514265XX(X) - XX

SPEED

PACKAGE

VERSION

MODE

NN514265A¥X(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

BLANK

4265

45ns
50ns
60ns
70ns

Plastic SCJ
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 TYPEII

Standard Version
Long Refresh Version
128ms Refresh

NN514260A

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



