NN514265 / NN514265A series

V7
EDO (Hyper Page) Mode NPN)X
CMOS 256K % 16bit Dynamic RAM

DESCRIPTION

The NNS514265/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 AO to A8 during a 8 ms period.

Multiplexed address inputs permit The NN514265/A series to be packaged in a standard 40-pin plastic 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 level 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
B Separate CAS (UCAS, LCAS) for Byte
W 262,144 X 16 bit Organization Selection _
W Single 5V +10% Power Supply W 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
— @ 512 Refresh Cycles
:\‘”- Rérslma (toa)| 457 | S0ns | B0ns | 70ns - Standard distributed across 8ms
— — L version distributed across 128ms
Max. CAS 15ns | 15ns | 15ns | 20ns M Self Refresh Mode
Access Time (teac) i
(L version)

Max. Column Address N
Access Time () | 2o | 25ns | 30ns | 35ns B All inputs/Outputs and Clocks

fully TTL and CMOS compatible

g;’;:;:d’mw"b (o) 80ns | 90ns | 110ns | 130ns n Fleﬁesh Modes
RAS only

NN514265A CAS before RAS

Parameter -35 | -40 | -45 | -50 | -60 Hidden Refresh
Max FAS - W High _Relial?ility Package
AccsssTime  (taag)| o | 40NS | 45ns | SOns | 60ns Plastic 40pin SOJ (P40SJ-2B)
Max. CAS 1ors | 10ns | 1308 | 1one | 15 Plastic 44pin TSOP TYPEIll (P44/40TP-3B)
Access Time (toac) (P44/40TP-3B-L)*

Max. Column Address *Note: Only for NN514265A

19ns | 21ns | 23ns | 25ns | 30ns

Access Time (tan)
Min. Read/Write
Cydle Time {tr) 60ns | 75ns | BOns | B4ns | 104ns
Bl 9005650 0001253 &a28 W
NN514265 : N092-FXX-00026 Rev.1.2 NIPPON STEEL SEMICONDUCTOR CORPORATION
NN514265A : N092-FXX-00047 Rev.1.2 439 JUL. 1997
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

Voo ofF Vss vee 1 © 44]0 ves
vo; 4|2 O 39|P V04¢ o1 o2 43[0 vO16
vo,4|3 38| 1045 vo2 0 3 420 V015
vosg(4 37| V044 /O3 [ 4 41 [0 vOi4
V0,405 36! V043 Vo4 @5 40[0 ¥O13
Vecd|6 351 Veg Vee M 6 39 Vss
vosd|7 34|p vo;, Vo5 M 7 380 VO12
V0|8 33| v044 V06 o 8 370 vo11
vo;0(9 32(p VOqp vo7 me 36{D VO10
vogd| 10 31| VOg /08 m 10 35[n 109
Ncdl 11 30|p NC
NC 12 29|p) LCAS NC @13 32 NC
WEd{13 28| UCAS NC g4 31D LCAS
— o WE [ 15 30D UCAS
RAS |14 27|b0 OE = bt
nedl1s 26/h Ag RAS O 16 290 OE
Aol 16 25|p A7 NC O 17 280 A8
Adl17 24|b Ae A0 0 18 27D A7
A|18 23| As At Qe 26D AB
A2 ] 20 25[0 A5
Asgj19 2211 Ay A3 21 24[0 A4
Vechj20 21]H Vss vee 0 22 2301 Ves
40-pin SOJ ( 400mil )
P40SJ-2B 44/40-pin TSOP TYPE (l)
(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 Control
LCAS | Column Address Strobe
Lower Byte Control
=
VO1-1/016 | Data-in / Data-out
WE Write Enable
Voo +5V Supply
Vss Ground
NC No Connection
HN 9005650 0001254 764 WH
V7
NPNX as0
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O
OE O !
RAGQ (m——— | RASClock | #  WE Clock
RAS Generator - Genergt%r L
. Y 5
LCAS O———*1 Cas clock > OE Clook
UCAS (—————»| Generator »| Generator
+ ] 1}
Refresh
Falrosn I8
Column Decoders
@ [t {/O 1
Lé)wer
- L]
A0 O—s _ Sere nmet < > DI/%: .
— - ense ifiers
AT G ™ & VO L°gi° Bufters d
A2 O—m <j e 1/O 8
A3 O—e Address
Buffers J L
A4 O—» !
A5 O— - .
|—
A6 —w e Men::zy UBpper .
o~ e
A7 O—w= E (4,194,304) L N Dl}%ﬂ .
- > V/ .
A8 2 Buffers
e e 1/O 16
Sug:iggate --—() Vo
Generator O Vss

ABSOLUTE MAXIMUM RATINGS

RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vg | Vin,Vout ~1t07 v solute maximum ratings are exceeded.
Voltage on Vec Relative to Vg Vee Hto7 v Functlong! operation s'houl.d be restrlctgd fo
Storage Temperature (Plastic) Tet 5510 4125 o the conditions as detailed in the operational
9 p_ _u - 9 2% 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 45 5.0 5.5 \
Vss Supply Voltage 0 0 0 v
Viu Input High Voltage, All inputs 2.4 _ 6.5 \
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.
Ml 9005kL50 0001255 BLTO EE
N,
aa1 NPNX
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

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

(NN514265)
YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loct Operating Current -45 180 MA | tac = tac (Min.) 1,2
-50 160 mA | RAS, CAS, Address cydling
-60 150 mA
-70 130 mA
lccz | Standby Current 10 | mA | RAS=CAS2(Vg-02V)
20 | mA | RAS=CAS2Vy
Standby Current 100 pA | RAS=CAS2(Vee-02V)
(L version) All other inputs are stable at (Ve - 02V)
or (Vgg+02V)
lecs Refresh Current 45 180 mA | tac =tac (Min)
(RAS only refresh) -50 160 mA | RAS cycling, CAS =V 1
-60 150 mA
-70 130 mA
lcca EDO (Hyper Page) Mode Current -45 125 mA | typc = typg (MiN.) 1.2
-50 120 | mA | RAS=V,
-60 110 mA | CAS, Address cycling
-70 100 mA
lecs Refresh Current -45 180 MA | tge = tgc (Min)
{CAS before RAS refresh) -50 160 mA | RAS, CAS cycling 1
-60 150 mA
-70 130 mA
Icce Refresh Current 150 VA | 512cycles/ 128ms
(L version : CAS before thas S 200ns, WE 2( Vg - 0.2V)
RAS refresh) All other inputs are stable at ( Ve - 02V)
or (Vgg+02V)
lccr Self Refresh Mode Current 150 PA RAS =CAS < (Vgg +0.2V)
{L version) Al other input high levels are ( Ve - 0.2V
or input low levels are ( Vgg +02V)
W) | Input Leakage Curvent -10 10 PA | OV < Vy <55V, Others = OV
(Any input pin) .
ol Output Leakage Current -10 10 PA | RAS 2 Vjy(min.), CAS 2 Vjy(min.)
(For high impedance state) OV < Vour < 6.5V
Vou | Output High Voltage 24 V| loy=-50mA
Voo | Output Low Voltage 0.4 V |l =42mA

Notes: 1. Icci, lccs, loca and Iggs depend on cycle rate.
2. Iy 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
[ Address(A0 ~ AB) — 5 pF
Che RAS, UCAS, LCAS, WE,OE — 5 pF
Cour VO1~I/016 — 7 pF
Bl 9005650 0001256 537 MM
NPNX a2
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

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

(NN514265A)
lSYIlBOI. PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loey Operating Current -35 180 mMA | tpe = tge (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(Vcc-0:2V)
20 | mA | RAS=CAS2Vy
Standby Current 150 pA | RAS=CAS2(Vcc-0.2V)
(L version) All other inputs are stable at ( Ve - 02V)
or (Vgg+02V)
lees Refresh Current -35 180 mA | tgc=tac (min)
(RAS only refresh) -40 160 mA | RAS cycling, CAS = Vi 1
-45 140 mA
-50 120 mA
-60 100 mA
locs EDO (Hyper Page) Mode Current -35 110 mA | type = typg (min.) 12
-40 100 | mA | RAS=V,
-45 90 mA | CAS, Address cycling
-50 80 mA
N -60 70 | mA
lccs Refresh Current -356 180 mA | tac = tpc (Min.)
(CAS before RAS refresh) -40 160 mA | RAS, CAS cycling 1
-45 140 mA
-50 120 mA
-60 100 mA
lccs Refresh Current 200 uA | 512cycles/ 128ms
(L version : CAS before thas < 200ns, WE 2 (Ve - 0.2V)
RAS refresh) All other inputs are stable at ( Vg - 02V )
or (Vgg+02V)
lcc; | Self Refresh Mode Current 200 PA | RAS =CAS < (Vgg +02V)
{L version) Alll other input high levels are ( Vg - 02V )
or input low levels are ( Vgg + 0.2V )
IRl Input Leakage Current -10 10 HA 0V 5 Vi < 56.5V, Others = 0V
{Any input pin)
ol | Output Leakage Current -10 10 BA | RAS > V)y(min.), CAS 2 Vy,(min.)
(For high impedance state) OV <Vgur<5.5V
Vou | Output High Voitage 24 V | loy=-5.0mA
VoL Output Low Voltage 0.4 A lop=42mA
Notes: 1. Icct, Icca s Icca and Iges depend on cycle rate.
2. lgcq and lgy 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
Cii | Address(AQ ~ A8) — 5 pF
Cing RAS, UCAS, LCAS, WE,OE — 5 pF
Cour 1/01~1/016 — 7 pF
B 9005650 0001257 473 WA
\VZ
443 NPNDX
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS

Testconditions :  Vyy/V =2.4V/08V  Vou/Vo =2.0V/0.8V output loading C, = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Ve =5 V £ 10%, Vgg = 0 V) (NOTES 3,4, 5)
(NN5142865)
NOTES -45 -50 -50 -70
NO. JEDEC | STD. PARAMETER MiN. | max. | s T max. | o [ max. [ e [ max nnluors‘
1 |teiqv |tcac |Access Time from CAS — | 18| — [ 15| — |16 | — |2 |ns|613
2 | touoav |tom |Access Time from CAS Precharge — | 28 | — |3 | — | 3 | — | 49 [ns|1314
3 |tavav [taa |Access Time from Column Address — 23 — 25 — 30 — 35 [ns|7,13
4 | taav |trac |Access Time from RAS — |4 | — |50 | — [e0 | — | 70 {ns|[s7
5 | taLicH |tesw | CAS Hold Time 30 — 35 — 40 — 55 — |ns
6 | tascx |tens |CAS Hold Time (Selt Refresh Mode) 50 | — | 50 | — | 50 | — | 50 | — |ns
7 | tasch |towr | CAS Hold Time (CAS before RAS Refresh) | 8 - 8 — | 10| — [10 ] = |ns
8 | torzoiz torn | CAS Precharge Time 8 — 8 — 1| — |10 | — |ns
(CAS before RAS Refresh)
9 |towzcre |t | CAS Precharge Time 5 — 5 — 5 — 5 — | ns| 14
(EDO (Hyper Page) Mode)
10 | toricHt [toas | CAS Pulse Width 8 [100K| 8 |100K| 10 (100K | 15 | 100K | ns
11 | touiniz |tesn | CAS Setup Time — 5 — 5 - 5 — |ns
(CAS before RAS Refresh)
12 | toriox ltoz | CAS to Output in Low-Z 0 — o | — | o | — | o — |ns| 8
13 | towoniz [tonp | CAS to RAS Precharge Time [ - 5 — 5 - s — |ns
14 | to wiz |tewp |CAS to WE Delay Time 35 — 35 - 3B | — | 50 — | nsj 1t
15 | toriax |toan | Column Address Hold Time 8 — 8 — | 10| — |15 | — |ns
16 [ taiiax [tar | Column Address Hold Time 30 - 35 — 40 —_ 40 - | ns
Referenced to RAS
17 [ tavere itasc | Column Address Setup Time [} - 0 - 0 — 0 — ([ ns| 14
18 | tavers |tcaL | Column Address to CAS Lead Time 13 | — 13 | — 8 | — | 28 | ~ |ns
19 | typs [traL | Column Address to RAS Lead Time 22 | — | 24 | — {3 | — |3 [ — ins
20 | tawe |tawp |Column Address to WE Delay Time 48 | — |50 | — |50 | — | 68 | — [ns| 1
21 [teyipx [tow | Data Hold Time 8 — 8 — |10 | — |10 ]| — {ns|12
twLipx .
22 |tooax |tone |Data Output Hold Time 1] —_ 0 —_ o — 0 — ns
(EDO (Hyper Page) Mode)
23 {toyorz [tos | Data Setup Time 0 — 0 - 0 — 0 — [ns| 12
tovwi2 _
24 | topiav |toea |OE Access Time — 13 — 13 _ 15 - 20 | ns
25 | twiorz |toen |OE Command Hold Time 13| — | 18| — 15 — |2 [ —~ |ns
26 | taparz torz | OE Pulse Width for Output Disable 5 - 7 - 7 — 7 — | ns
When CAS High
27 | taLicm1 [tocs |OE Setup Time to CAS High 5 — 7 - 7 — 7 — |ns
28 | taLinmt |tors | OE Setup Time to RAS High 5 - 7 - 7 — 7 — |ns
29 | toreav |toep |OE to Data Delay Time 7 - 8 — |10 | — | 10|~ |ns
30 | tareax |torz | OE to Outputin low-Z 0 —_ 0 - (] — 0 — | ns
31 | tozaz |torr | Output Buffer Turn-off Delay Time 0 12 0 13 0 15 [ o 15 {ns| 10
32 | tomoox |toez |Output Buffer Turn-off Delay Time 0 10 o 10 0 15 [ o 15 | ns
Referenced to OF
33 |tauaz [torm |Output Buffer Turn-off Delay Time o 12 0 13 ) 15 0 15 [ns| 16
Referenced to RAS
Hl 9005650 0001258 30T WA
NPNX asa
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NN514265 / NN514265A series
CMOS 256K % 16bit Dynamic RAM
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No. | SYMBOL PARAMETER i 0 <0 70 UNIT|NOTE
JEDEC | STD. MIN. | MAX. | MIN. [ MAX. | MIN. | MAX. | MIN. | MAX.
34 | twioaz |twez |Output Buffer Turn-off Delay Time 0 12 0 13 o 15 0 15 ns
Referenced to WE
35 | toLipnr |tasn | RAS Hold Time 13 — 13 — 15 — 20 — |ns
36 | toL1pn1 |tron | RAS Hold Time Referenced to OF 8 — 8 — 10 | — 10 | — |ns
37 | tonzrr |tance |RAS Hold Time 28 — 30 — 35 - 40 — | ns
Referenced CAS Precharge
38 |taomie |tap | RAS Precharge Time 25 — 25 — 30 — 40 — |ns
39 |tansniz |tRps | RAS Precharge Time (Self Refresh Mode) | 80 | — | 90 { — | 110 | — | 130 | —
40 [tauirnr |thas | RAS Pulse Width " | a5 [100k | 50 100k | 60 |took | 70 |100K | ns
41 [tapmt |trass | RAS Pulse Width (Self Refresh Mods) 300 | — |30 — (30| — |30 ] — |ups
42 | tq 1811 |trase | RAS Pulse Width (EDO (Hyper Page) Mode)| 45 | 100K | 50 | 100K | 60 | 100K | 70 | 100K | ns
43 |tq1cr |taco | RAS to CAS Delay Time 13 30 13 35 13 45 13 50 |ns| 6
44 | tocio |tare | RAS to CAS Precharge Time 10 — 10 — 10 — 10 — | ns
45 |taiiav  |taap | RAS to Column Address Delay Time 11 20 LR 23 1 30 1" 35 ns| 7
46 |tasax |tz | RAS To Output in Low-Z o { — o [ —1 o] =170 | =1ns
47 |taswie [tawp | RAS to WE Delay Time 60 — 65 — 75 — (100 | — |ns| 1M
48 | topowr2 |tron | Read Command Hold Time 0 —_ 0 — — 0 —_ ns| 9
49 | tpHowie |tarn | Read Command Hold Time 5 — 5 — 5 — 5 — ns| 9
Referenced to RAS
50 | twHocL2 [tros | Read Command Setup Time 0 — 0 — 0 — 4] — ns
51 | tpopie |tre | Random Read or Write Cycle Time 80 - 90 —_— 110 — 130 — | ns
52 |toioc2 |tpc | Read or Write Cycle Time 20 — 20 — 25 —_ 30 — ns (13,14
(EDO (Hyper Page) Mode)
53 | taore |tamw | Read-Modify-Write Cycle Time 120 — 125 — 135 — 185 — ns
54 | toroctz |toraw | Read-Modify-Write Cycle Time 57 | — [ s7 | — | e | — | 85 | — |nsi314
(EDO (Hyper Page) Mode}
55 [trer |ther | Refresh Period — s | =8 | =78 ] =& [ms s
56 |taniax  |tran | Row Address Hold Time 8 — 8 — 8 — 8 — Ins
57 |tavaz |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 | twiiwh1 |twpz | WE Pulse Width for Disable 5 — 7 - 7 — 7 — |ns
When CAS High
60 | toL1wHt [twen | Write Command Hold Time 8 — 8 — 10 — 15 — ns
61 | twiywHi [twp | Write Command Pulse Width 8 — 8 — 10 — 15 — ns
62 | twiicrz |twes | Write Command Setup Time o | — o | —=1o | —=10o = |ns|m
63 |ty icht Itows | Write Command to CAS Lead Time 8 —_ 8 — 15 — 20 — |ns
64 | tyiipmr [tawe | Write Command to RAS Lead Time 8 — 8 — 10 — 20 — |ns
M 9005650 0001259 24 WA
445 NPNOX



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

A.C. ELECTRICAL CHARACTERISTICS
Vin/ Vi =24V/08V Vgu/Vg =20V/0.8V ouputloading C, = 50pF + 1TTL
Operating conditions : (0 °C<Tas<70°C, Vg =5 V = 10%, Vgg = 0 V) (NOTES 3,4, 5)

Test conditions :

(NN514265A)
NOTES 35 40 45 50 -0
MO- I JEpEc| sTo. PARAMETER WL WA | W [MAC | M | A | s [ maaoc | sa. [ | O [MOTE
1 | tasav |teac |Access Time from CAS — (10| —[10]|—|15]|— |18 | — |15 | ns [6,13
2 |topay [tem |Access Time from CAS Precharge — |21 | — |23 |~ |28 | — [3 | — |35 | ns [13,14
3 | tvav |tan  |Access Time from Column Address — {19 | — |21 ] — |23 | — |26 | — | 30 | ns (7,13
4 |tasav |thac |Access Time from BAS — |3 | — |40} — |4 | — {5 | — |60 |ns |67
5 | taricwt |tosu | CAS Hold Time 27| — |3 | — |3 |— |3 |— (4| —]|ns
6 | taticx [tons |CAS Hold Time (Seif Refresh Mode) 50| — |50 — (50| — |80 | — {50 | — | ns
7 | tavichr |tenn | CAS Hold Time (CAS before RASRefresh) | 8 | — | 8 | — | 8 |— | 8 | — [10 | — [ ns
8 | toweciz |torn |CAS Precharge Time 5§ | —|7|—|8|—|8]—]|10]|—|ns
(CAS betore FIAS Refresh)
9 | ftoHeciz (top | CAS Precharge Time 5 | —| 85| —|5|—|85|—]|5]|—1|ns]|14
(EDO (Hyper Page) Mods)
10 | toicHt |tcas | CAS Pulse Width 6 [100K| 6 [100K| 8 [100K| 8 [100K| 10 |100K| ns
11 | teLiriz |tcsn | CAS Setup Time 5s | — |85 |—|5|—|858|—1]|5]—]ns
(CAS before RAS Refresh)
12 |teiox |torz | CAS to Output in Low-Z o|—|]o|j—|o|—-]o]|—]o0o|—|ns]| 8
13 | touoniz |tere | CAS to RAS Precharge Time 5§ |— |85 |—|5|—!5]~—]|8]—|ns
14 | tor1wiz |towp |CAS to WE Delay Time 20 | — |20 | — |35 | — 13| —[3|—|ns| 11
15 | top1ax {tcan | Column Address Hold Time 6 |—| 6 |— |8 |—|8|—|[10]|—|ns
16 | taiax |tan | Column Address Hold Time 25 | — |28 | — |30 | — |3 | — |40 | — | ns
Referenced to RAS
17 | tavore |tasc | Column Address Setup Time o |—|O0O|—]|]O|—|O|—|[0O0]|—|ns |14
18 | tavens |tcar | Column Address to CAS Lead Time 9 | — |1 |—[1B8]|—|13|—]18]|—]ns
19 | tavaur [taar | Column Address to RAS Lead Time 18| — |20 | — (2| — |24 | — |3 ]| —|ns
20 | tavwz |tawp |Column Address to WE Delay Time 29 | — 31| — |48 | — [650|— |60 | — [ns |1
21 | topx |tonw | Data Hold Time 6 | — |6 |—|8|[—18}—=]10]—ns]12
fwLipx
22 | torzax ltowe | Data Output Hold Time o|l—t10|—|O0O!—]O0f—|0]—|ns
(EDO (Hyper Page) Mode)
23 | tovcre [tps | Data Setup Time 0O |— 10|~ |O0O0]|— 0O |— |0 |—|ns |12
fovw2 _
24 | to v |toea |OE Access Time — |10 —(10| =183 —=([13]|— |15 |ns
25 | twiorz [tosn | OE Command Hold Time 5 |— |6 | =~ |18 —~}13|—|[1]|—]ns
26 | tanoara |topz | OE Pulse Width for Output Disable 5 |— ({5 |—|858|—]|7|—]|7{—1|ns
When CAS High
27 | taLicHt |tocs |OE Setup Time to CAS High 5 |— s —|s5|—]7|=|7]—=1ns
28 | tg11aH1 {tors | OE Setup Time to RAS High 5§ |— |5 |—|s5|—|7]|—=17]=]ns
29 | teusav |toep |OE to Data Delay Time s |[—|6|—|7|—|8|[=]10]~]ns
30 |tazax |torz |OE to Outputin low-Z o|—|o|[—]o|—fjo|—]o0o|[—]ns
31 | tooaz |tore | Output Buffer Turn-off Delay Time o|8|ol1w|o|12|0 13|01 ns]|10
32 | topax {toez | Output Buffer Turn-off Delay Time 0 8 0 8 0 |10 | 0 (10| 0 (15 {ns
Referenced to OE
Ml 9005650 0001260 Thd W

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



NN514265 / NN514265A series

CMOS 256K < 16bit Dynamic RAM

No. | SYMBOL PARAMETER _® 0 il %0 B0 unirnotE
JEDEC | STD. MIN. | MAX.| MIN. | MAX.| MIN. [MAX.| MIN. | MAX.| MIN. | MAX.
33 | tauaz |torm |Output Buffer Turn-off Delay Time 0 8 0 10 | O 12 | 0 |13 | O 15 | ns | 16
Referenced to RAS
twizaz |twez |Output Buffer Turn-off Delay Time 0 12 | 0 12 | 0 t2 1 0 |13 |0 15 | ns
Referenced to WE
tclirt |tasn | RAS Hold Time 8 | — — |13 |- [ |~|15— |ns
36 |torirkt |tron | RAS Hold Time Referenced to OE 7 | — |8 | —|8|—|8|—110]—ns
37 [torzrmr |tance |RAS Hold Time o 24 | — |26 | — |28 |— |30 |— |35 | — [ ns
Referenced CAS Precharge
-3_8@& tpp RAS Precharge Time 20 | — |25 | = |25 | = |25 [ = 30 | — |Ins
39 [tauopio [taps  |RAS Precharge Time (Self RefreshMode) |60 | — |70 | — |80 | — |90 | — |110 | — | ns
40 |taiipnt |tras | RAS Pulse Width 35 [100K| 40 [100K| 45 [100K| 50 [100K| 60 (100K | ns
41 |tpiiRHr [trass |RAS Pulse Width (Self Refresh Mode) 300 | — 300 | — |300| — (300! — {300 | — | ps
42 |tgi4put |trase |RAS Pulse Width (EDO (Hyper Page) Mode) | 35 [100K| 40 [100K | 45 [100K| 50 [100K| 60 |100K | ns
43 |taiicur |thco |RAS to TAS Delay Time 11 |25 [12 |30 (13 [30 |13 |35 [13 [45 {ns | 6
|44 [taupcio |trec | RAS to TAS Precharge Time ol —Jo =T l="T1w|=1]10]—=ns
45 |thiav  |thap |RAS to Column Address Delay Time 16 |10 19 |11 |20 11 {23 |11 130 |ns | 7
46 |thoox |tmiz  |RAS To Output in Low-Z 0o —|o|—]o|—]o0o|—1|0o|l—]|ns
47 !taiywie |tawp |RAS to WE Delay Time 45 | — |50 | — |60 | — |65 |— [75 | — [ns [T
48 |tcHowie tReq  |Read Command Hold Time — O (— |0 |— |0 |— — | ns | 9
49 |truowi2 |tary  |Read Command Hold Time —-_ 5 | — 5 — | & |- — | ns |9
Referenced to RAS
50 |twhocle thes |Read Command Setup Time 6 — |0 | — |0 |—|O0O :— )0 |—|ns
|51 [taone tac  |Random Read or Write Cycle Time | 60 | — |75 | — |80 | — |84 | — [104 | — | ns
52 tcoclz {tvpe | Read or Write Cycle Time B¥|— |15 —]20|— |20 | — |25 | — | ns 13,14
(EDO (Hyper Page) Mode) ‘
53 |taone {tamw | Read-Modify-Write Cycle Time 80 | — [100 | — (120 | — (125 — |135 | — | ns
54 teiocle | tprmw | Read-Modify-Write Cycle Time 52 | — 168 | — |57 | — |57 . — |66 | — | ns [13,14
(EDO (Hyper Page) Mode) L
55 |trer trer  |Refresh Period - 8}|— /|8 | —|[8 |— '8 |[— |8 |ms|15
56 |tpLiax |tran |Row Address Hold Time 7 |— | 8 ~ | 8 | — | 8 — | 8 | — [ ns
57 |tavrre [tasr |Row Address Setup Time 0 -0 =0 |— |0 i— |0 !—|ns
58 |ty tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 2 50 | ns |45
59 |twiswni |twez |WE Pulse Width for Disable 5 | — |5 |—[5 |— 17 |—17 = ns
When CAS High
|60 | toLswny |twon | Write Command Hold Time 6 |— |6 |— |8 =18 |—T110|=1ns
61 | twiiwnt [twe  |Write Command Pulse Width 6 — 6 — 8 — 8 — [ 10 | — | ms
62 |twiicle |twes |Write Command Setup Time 0 - 0 — 0 — | 0 | — 0 — | ns | 11
63 |twiicht |towL |Write Command to CAS Lead Time 6 |— |6 |— |8 |— |8 |— 1156 |—|ns
64 | twiipns |tawe  |Write Command to RAS Lead Time 8 |— ! 8 |—|8|— |8 |—110]|—|ns
M 9005650 D0012L) 9T4 HE
a47 NPNDX
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

Notes:

3. 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.

4. AC measurements assume ty=3ns.

5. Viq(min.) and V (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between VIH and V"_.

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

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

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

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

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

11. twes. thwp: towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tywcs=twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyp2tgwp(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. -

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, tcac: OF topa-

14. tasc2tep to achieve tpo(min.) and topa(max.) values.

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

16. torg applies only when CAS is high.

B S005L50 000l2k2 A30 WM
NPNX 48
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NN514265 / NN514265A series

CMOS 256K % 16bit Dynamic RAM

WORD READ CYCLE
| — - tRest) I
- tRas(0) - -~ 1RP(38) — ]
RAS \ i \—
jg——————— t
terp(1ay CSHE)
» |¢———— tRCD43) — - tRsH(35) re— tCRP(13) -
_ le—— tcas(o)—— - -
UCAS -
LCAS __/ \ \ / /
le .. 1RAD@sS) traL(19) >
tcaL(1g) »
tasrisn | | 1Ramss)
tasc(17) le—v team(is)
7777 Row Address X7/ X Column Address X/ Wy
A0-A8 /A X//////A. Column Address : A S, /
lt———— taR(g) > tRCH(a8)
trRos(so) la—f— — ! tARH(40)
WE SIS //,/7 %/
- tROH(38)
i [e——— 10EA(24)
: ; touzop - toFR@3a)
5 % N 7 i
i I W R Y,
e tcacq »
taag) 4+ o tOEZ(32) ]
- tRAG() > t— LOFF(31)—
O 1~ High-Z 7@; Vali
id Data-out 2——
VO 16 R

B S005650 0001263 777 BB

- torz(2) w

< High or Low

449

NPNX
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NN514265 / NN514265A series

CMOS 256K < 16blt Dynamic RAM
BYTE READ CYCLE
tacs)
- traswo) e tRP(98)
—
RAS N / N
teap(1g) o toan)
tReo(8) ——————mta——— IRSH(3S) te— tcrp(13)—m
le——— tcAs(10)———]
UCAS _/ \ \ / /
{(orLCAS) < toaL(1)———
LCAS
(or UCAS) le— TRAD(5) tRaL(19)
tASR(ST) | | tRAM(se) tascan) tcaH(15)
AC-A8 [/ Powddress (/X Cohun Adtress LTI
taR(16) tRCH(48)
tRes(s0) tRAH4a)
WE I Ya %
R 'noﬂ(aﬂ—J
e LoEA(24)
rq—» torz(so) iomm)——>‘
OF TTTTIN Y,
o 1~ High-Z
vos Lk
(or ull°091-6 ) le— tcacin) v
tan) toezaz)—»
- trac(e) le— LOFF(31)—p|
Vo 9 High-Z %@3 Valid Data-out —
(orlVO 1~ e torz(12—» ]
vos) /] - High o Low
Il 9005650 000l264 O3 WA
NPNDX 450
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

e tros)
¢ - tpasquo) trp3s) —— o
RAS \ , J N
t - .
terp(1a) oK hy
W e tpcpus -><% tRsH(3s) ~— teRp(1g) —
- «— toas(io) —»
UCAS \
LCAS _j \ X /
tar(is)
e ——— tRAD(4S) - traL(1g)
tASR(57) ‘RAH(SG) tasc(i) toan(1s)
i - >
// N y N 7,
A0-A8 [/ /)I Row Address IX(//7///X _Colurmn Address IX(/ WY
I
: towiisa) ———b}
tRwi(ed) —
S tweery ————»
777777 7, 77 7
WE vy // 7/ // '/ / /’ // /////// ///////
twesiez) >+ [ twerso) ——»
77777777 7
6—E— / ’/ /,//,///,,/,,/ / /7 // / //,/////// Vi e7, ',/ Y, /

tbs(es)
e torany —|

I{/%‘ﬁs 7 Valid Data-in X7/

:HighorLow

B 9005650 000l2b5 54T EE

as1 NPNX
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tacs) >
"’""\""I thpEE) ——»
—
RAS N / N
TP—— t csHis)
- tpops) T M tagH(as) ra— torp(is) —
«——tcas(i0) —w
UCAS _/ \ \—u— /
(or LCAS)
cas __/
(OI'UCAS) - tar(ie)
t; - t
tA‘SR(S‘n m:)”’(“‘) tascain 'CAHHQ e
A0-A8 Row Address X(///////X._ Column Address M_J Y L Y
towsy
- tnwuu)—————bl
twris1) >
wE . Y, )
twestez) ¢  —— twoieoy———

LT

LI

Vo 1~

o8 /

I,
(or VO 9~
VO 16)

L /

O 9~

Vo 16 ///

(or VO 1~
vo8)

C—im.“z” —
/ .

Valid Data-in X/

LI
:nghon.ow

NPNXX

MR 9005650 000L2kb 4BL HN

452
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NN514265 / NN514265A series

CMOS 256K x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

tro(st) e e
- tRAS@O)———— trp(as) .
RAS N ) N
—————— 1CSH(5) -
teRP(13) - RCD43) e tRsias) tcAP(13) —w
— j—— tCAS(10) —— ]
UCAS ) \
tcas _/ N\ / /
le——— tar(ig -
le— tRAD@4S) tRAL(19)
tasnisn) | | tRanse) 'ASC([") toan(1s)
- la—»
| 7
/ //% Row Address X/ Column Address X/ /1 iy
AO-~A8 ' 4 Z

(ot tcwusa)—J

it tWP(B1) ———

o tRwWLBH

WE 77 i // I //,’ 77777 /3 N // iy /)

toED(29) toEH(2s)

oE LIy N
I to;gi L EJH(ZU

m : High or Low
B 9005650 0001267 312 B
N,
453 NPNOX
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NN514265/ NN514265A series
CMOS 256K % 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

i troisn ] -
- tRASMO)———————— treee)_ )
RAS N A N
tesis)
terp(13) lae— tRCDM3) «—— trawas) teap(1s) —
- tcag(10)—» r;
UcAs ___/ N / 7
(or LCAS)
LCAS _/
(or UCAS) la—— taR@is)
la— tRAD@S) - traL(19)
t ASR(ST) tw(:) 'ASC(IW) icm(tsL
A0-AS Row Addrass /X Column Adcress X/ Y,
— 'cwusa)*l
le— tRWL(G4)
e— twpE1) —
we I 77 Wi
toen(s) toEH2s)
R
oF W XY W LI
o5 / Y Y
(or VO 9~
0 16)
tps2a) tore)
~ High-Z " -
% LD = vaidatzin X /7777 T
(orl/O 1~ i
vo8) /////]: vigh or Low
M S9005b50 00012LA 259 WM
NPNOX as4
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

tRMW(S3) "
[ tRAS(40) % |4 trp(3s) >
"AG :
RAS N R
re—— tcsks) -
ki tcRP(13)
- e RCDUY) . pg  tpsuas)
I teas()——————»
UCAS
LCAS / N /7
e tAR(E)
l— TRAD(45) g ¢ y
ASC{1
tasA(s) tRANH(SS) ——'l - LcAH(15)
| ol
777X Row address X77)X X7/ 7
AO~A8 . % ess Column Arddress ] 7
B tAwDU—————— I
“ towiies)
tAwD(20) - -
tacs(s0) r e towp(e trwLies
I /7 / / / 7 f S l
WE // / l
|
[
10ED(29) tweion
1011(30]) RN > ‘0ET(32)
oE L . / N
o v, T I
L tRac()
t
e tos(e3) | | toH1)
teac .
o g2 <X Data-out Data-n X/ 7
vo 16 a
teizoz)

M 9005650 0001lek9 195 .

m : High or Low

455

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

BYTE READ-MODIFY-WRITE CYCLE

- 1

gcas /| N /
(or LCAS)

-
(or UCAS) <t

tasnisn ™ thwise ‘tf:im e toan(1s)
A0-AB  Z/////R Row Address Column Address ///////|/// I
s o e e
wE g N L
'oLZ(so)=] - toez(az)

S I T

ot 7 7 Y,
e P ——

"%’:’s L 4///X Data-out patain X7/
(or IIOB~) tazuz :HiglorLow
BN S005L50 0001270 907 WE

NPNDX 456
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

traspz)__ imf(sa)

__\g e - tRHCR(37) ]
RAS ‘ : ; /
la—— tcsHis) - — > e tHPC52) - e LRSH(35)-p]

tonp(13) :
N—4 te—— tRCD(43) - - » i

i toas(io) ter(e) teaspo) | tepge teasio)
I — > d > -
N ]

i
S— . J
UCAS — ;
cas _/ ¥

i

/ *Lq_’% i

i tcaL(1s) —m ’4 tCAL(!B)J ‘ v tcaL(is) o
le  tRAD(S) - f ‘ ‘ ﬁ'—”i’ - tRAL(19) —m]
tasr(s7) tcan(is) tasc1zy tcaw(is)
ra—» tRA(EE) > - tascin >‘-< tCaH(15)
tasc(7)| Lo [
g ) SN R Vi 'y v \ /
AD-A8 iy | Row /’////7’2 Column Z////:/X Column %/ /777 X_Column S
1 1 T :
le-—— tar(e) ——I »l [
- tRes(so) | : ‘ »{ tRRH(49)
‘ N ! tROH(6) ; »l | e tRCHUB)
I\

S - R
WE LI | QZ? _/‘2

: le-|  tocs@rn e

s tRaci) |
e taa) torrat) - ]
: tCAC(‘l)
OE Vi1 '/ / f .‘_ ]7
toeaze) - tCPA(‘Z) —» e 1oPAR) le{ 1OEZ(32) 2]

toiziao) L ; taam) ! taam A‘ »
L— tRLZ(46) L—» tcac(n) la— LCAC(1) OFRE3)

e ) ST ) G ) W

: High or Low

Bl 9005L50 0001271 &43 Em
457 NPNX
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NN514285 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

trasp tRp(e)
tRHCP(E7)—— !
RAS } / \_
le— tesHs ————— ft—— tHPC(2) 2 1t~ tRSH(35)
terr(1a trcous terp(ig)
tcaspo) | torm | toasgo | teerm tcasq10) -
UCAS _/ \ / Z /
(or LCAS) e tcav(1e) —» rt—] 1CAL(18) -» e teaL(18) -
LCAS / .
(or UCAS) le— tangig) ﬁj )
| l— tRAD(45)—»] lae—— tRAL(19) —»]
‘Asﬂ tt—| LRAH(S6) e toaas -LASO(m ‘A1) tascin »e tcanis)
tasc(in I J
no-as LR Fon X777777X cownn W777/XC Columa X777/ Coken X7/ i
oS0 tRRH(9)
o tRoH(36) le—s{ tRCH(48)
WE 7 \h
le1— tocsEn—»
- tRacw)
> 'M(al, torr(sn)
, teac( |
oF ) V7
Vo 1~ High-Z
vos
(or Vv.i) 91-6 toeaee > le—t toPa@) —p  le— toPAz) le{ toEz(32) 0
toLz(so) .|< tans) tans) e >
tRLzus) la—{ tcace) le—»{ tcac() torRGa)
VO 9~ High-Z
10 16 7X_ou ow KX ow p—
{or Vo 1~ . e
vos) tezz) toHeie2) toHc(22)
/////] High orLow
B 9005650 0001272 747 mm
. WV
NPNX 458
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

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

t tRe(as)
S — — (42)
—_AS tHHCP(BT)*PZ —
RAS } ) W
e L e ——" rt— -~ tHPC(s2) > e tRSH(3S)
tere(13) tere(13)
te—— tRCD(43)—»
1cas(10) tore) teasiio) | topre teasio)
e — |
UCAS \ Z ]C /
tcas __/ A\ ,
t te - - tRAD(45) la—{ tcat(is) -» teaL(18) e tCAL(18) -»
ASR(57
S Lt tRAH(SE) - tcAH(1s) e | . > Lcan(15)
tascir) | tascin) | toans) | tascon
777777 NS !
AO-AS ’/,;/8 Row &////% Column E(’// /91 Column XZL /7 th Column
tt————— taR(16) - > le—| tRAL(19)— temries)
‘ R
RCS(50) | f* I tops(es)- — 'RCH(A&)
! N
ﬁ / /;///4 //// i 7/ /// /// /7 : 1
IIIIIIIiees
|
e tocs(@n-w e twpzso)
tracie) H— tcpaiz) tcratz) - torr@y
|
- tAAE) - 1AA3) -] ot taa@) > e toFR(33)
> B -
== g7 /Y teac) teacq) Y teacy | £
LS // / N
OE : ]
toEa(ee . topzze)
torz(z0) > la— tOEA24) ]
- trLZ(a6) torzeo)
~ High-Z —
vo 1~ gh TN o XN o 3—LX on p——
[ [ o
oy
tozoz) twezizs toezaz) toez@2)

Power ed by | Cni ner.
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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( tRP(3g)
— tRHCP(37———>
RAS S -+ / ___
I ha———— tesHE) —————— r—— tHPC(52) — a1 e tRSH(35) ] torp
| et - CRP1IZ)
Rowa) tcas(i0) tcre) tcaspo) | ter) tcas(i0) e
Ucas __/ N / / y
(orLCAS) de—{ tcaL1e) - a— tCAL(18) - de— tCAL(18) ]
LCAS _/
(or UCAS) la— tAR(16) >
¢ - YRAD(45)—»] ' I \ ' tRAL(19)
il tRAK(SE) —»L» ﬂcm“s) J‘ﬂ‘.l SAHOS) tasc(17) e tcans)
tascin ]
AG-AS Row X'//////X_ Column Column %@L Column )
tacs(so) i tRANM9)
o torsizn—» thcus)
re— tocs(zz)» e twrz(so)
tRac H— tePa@) —» tepa) torra1)
- TAAG3) la— tanm) —m o—1 aad) e ltoFREl)
7 t t |t '
OF i/ / // / CAC(1) sty | A ﬁ orcty | / 7
Vo 1~ High-Z
o8
(ortis) toenz ‘ toezze
torz(so) - toEACR4)
le—— tRLZ4g) toiz(so)
o L X 0w KX_on X ow —
or VO 1~ !
( vos) toizaz) tweziaq) toez(s2) toez)
/////]: vigh or Low
B S005L50 0001274 552
\VZ
NPNX 460
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

tRasPM2) o R 'ﬂf’!ﬂ‘
1t —— — TRHCP(37)- - -] L
RAS H |
| ! ;
. bt———— tCSH(8) —— A———wﬂ = ‘HPC(SZ)T—M e tRSH(3S) - - '
CAP(13) | :
v j——— tRCD(43) -~ — | i i
: tcaspo) | tepig) (CAS(IO) | ter)y 1 tcasqio) terP(13)
i - ] ] e i Lol d! -
~ ey

! t

" j—— tRapas) l - i OtRAL(S) i
; I !
‘ R | ‘ T _
tasrs7) | | tRAHSE) tA.scm) tcanosy | lascom| toawasy | tascanl tcamps
iy ﬂ‘ - i . - ] e . > J
AO-A8 iR Row - X // R Column X )Z Column X Column I
towes | towisa { “ towiss) ‘
g - [ S r-n 1 -
I . ‘ tRWL(s4)
! A
twesiez)| twehso) tweose2) | twerisoy twesqez)
S | d D‘ et
i
S '
/S / / "/ .
WE ‘ :
L twee 61) |
DR
. IS s 77, LS
OE I .

tosey toH(21) !DS(za) tDH(zn tDs(23) e toHE1)

v TITTX o XX e I.Bi N

B 9005650 0001275 499 W
461 NPNX
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

trr(ze)
-— ——— tRHCP(I—— ]
RAS \ N
g [T e
« CAS“O), CP(9) tocas(ig) ‘lcp(s) tcasio) _tcw(m
—— i R R SN T
(or LCAS)
LCAS _]L
(or UCAS) e tw‘s)*] ’ thAL(19) >
tAsRﬂ(s_n" :;RA’H(.';B) ':scm) teasis) tasciin <tf.:_ll\tw) !Aﬁq‘\p tean(s)
A-A8 [/X._Row JK7//7X. comn W77777/X conn K77777X cowmn X777
- towes) J o townes) J fowries) I
|‘ - [ . tAwLie4) = _
‘Lﬂcsm) twereo) ';vcsm) ‘t\fgl(eo) 'wcea(eﬁ_‘ _‘wcr«w)
W N / /)»T TN | /7
twret) twre1) tweien)
oF L Y W
Vo 1~ J
Vo s Y 7 i
{or VO 9~
VO 16)
toseg| | tomeey tos2g) tDH(21 tpseg) < ‘tmn
A Datain XX Dataen Datan 7
(or Ilvoo 11;)
m : High or Low
IR 9005650 0001276t 325 WA
NPNX
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NN514265 / NN514265A series
CMOS 256K < 16bit Dynamic RAM

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

RAS

A0~AB8

vo 1~
Vo 16

1
--— trasP(2) P
N
¢ tcshHs) - tPRMW(54) e —— tRSHEs) ——»]
CRP(13) | |
fP(—L j=— tRCD(43)—= ‘ . |
I i CcP(@
! : ~e—— tcas(i0)— | ‘ O . toAS(I0)— - Pl e 1CAS(10) —-» CRP(13)
' ] I
)
_ N /
; ¢ !
i TADUS) ; i -l tRaLpi9)
tasres7) ‘R_AH(ss) LAscleclrilsl tasc(17) tCAHES) "ASC(17) tean1s
| I |
;
900, 7 . Yy, - 3
7 ’//’>§ Rowleolumn E@ (/7 /./X Colum z/ /%kColumn Z/
towuea towiiea ‘cwmaadt [
- I
- tRWD(47)-+ ‘ o -~ tRwLes
th ' | ;
S@# ke lcWD(12)— e LOWD(14) o : o 1CWD(14)- :
i ;
: N ‘ N /]
! |
et tawp(2o) o ke & ke L tawp(eo) L——t e -t tAWD(20) —» twegst)
| twpie1) tweis1) 4 trowas) N
i S it el s
| toEas toEag4) X
‘ — - i4—»1 10EA(24)
: I
. i | s
I /
J -
‘ o \ }
I L !
la— - tRAG(4) | | 1 ha— LCPA(Z) - = le— tCPA(2) o
W e taa) ‘[ H taaa) - taa)
b»ﬂ tcac( le—e] tcac) e -of tecac(s) | be- tDH(1)
o—— - tALZ(6) fa—e toED(28) toen(2e) toepize)
1 ! | torz(so) i toLzao tel
OLZ(30) be——| ’LI‘ tQEZ(za) it |toez@zy = i | toez(az)
) i
High-Z 4 |
n >__
X
_ Out . olle Out | L
toizrz) tos(zs) | teizag) tos(2s) toizz  tosewy
-t
tow2n toner
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

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

trase tap(s)
RAS N
RAS
. tesis) tPRMW(S4) tRSH(25) —»
capa) e t — |
Robu3) t tere) 4 term) terp(13)
le—— UCAS(10) —» te—— CCAS(10) —wy le— ‘(MS(!O)—q
ucas __/) A N /- N /]
(orLCAS)
LCAS
(or UCAS) | RADUSE) tRaL(19)
tasnisn)| tRanse) tascoin toams) ?Ascnn tCAH(15) Ihscxm tean(s,
(11
),
A0~AB / // Row. Wcmumn I(/// / um / / C?Iumn / / | //// '/
towrss) -——L tewies) _.-L- tow(e3)
tRWD(47)—= tRwiLie4)
trosso) t t 1
|- le— tCWD(14)—o le— toWD(14) o le— towD(14)y
WE N S,_j! sj[
tawni20) -.—J le—| tAWD(20) —»] | le—t tAWD{20) —»| twe(s1)
tweist) tweien) L tronee |
toEa(ze) toEA@e) |, toeaes)
OF N N Wi
Vo 1~ High-Z
vos
(or VO 9~
VO 16)
tracw) ke— tepaiz) o le— toPaE) =
taaa) tam AA(3)
le— toac(l) e toacq) le—w! teac(n) -—-’ tore1)
et 1, t 1
t ol PP oz oL2(30) e
oLZ(30)} wre [tOEZ(@EZ) et - toez(az)
0 9~ High-Z
- vo16 ; in N 3 In p————
(orv/O 1~ Out L out
vos) toiziz) tos(23) terzoz) tos(zg) taznz  tosey
tDHe21) tDH(21)
m : High or Low
Bl ¢005L50 0001278 174 WA
N7,
NPNDX 464
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE

e trg(s1) - >

- tRas(40) (e laR@Eg—

—

teap(y)

UCAS

LCAS __/
tasris?) | TRAH(SS)

- -

[y

TN T T 77,
no-as LK Bow X

Note: ﬁ, OE = Don't care.

CAS BEFORE RAS REFRESH CYCLE

tRost) . ..

ra—— tRP(38) -~ trasun) —— ff—r——f—ﬁt] g-_- tAPE8) ——»
RAS _/A tRPC(44) N \_

— terng Y _
UCAS tesr(i) T T
LCAS (P10 i //»///',/ e ///////X

torr(a1)
Yo ﬁ e
VO 16

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

.

B 90056550 0001279 034 WA
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

tacisn thosy —

tRAS(40) - tRP(38)-» tRAS(40) re 1RP(38)-

[e——————— taR(1e)———>
terP(13)
r——’ tRoD(s) RsH(35) - tourm > e— lorP(13)—»
UCAS \
LCAS _/,L
[— tRAD(s) tha(ie)
tasn(s7) tRaHse)  tascin
t— > tearis)
no-a8 R Pow XX coum K77 Y T

tResis0) tRRHWAE)

WE / N

r— tROH(36)—m!
toea(a4)

-~
torzo)
oF A Y,
l— tC|AC(1) . "_‘ torRgs)
‘AIMS)_’ » toFFa1)
- tRACH) » e toezaz s
~ High-Z -
e gh { Valid Data-out —_—

tozia) : High or Low
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH

CYCLE (BYTE READ)

et - tac(s1) i thosy >
la—— trRas@gy ——————— |a- tRP(aa)-q tRAs40) la tRP(38)
—-_ﬂ ) |
RAS \ z \_
ra-—— LaR(16)——
teap(rs) .
e o la — tRCD@3) tRSH(35) 1CHR®) oy L tCRP(13)—
ucas __/ \ }
(or LCAS)
LCAS
(or UCAS)
l— tRaD(s) traL(19) _—
tashisy) | | tRaHse)  tascan
e > - toants)
AO-AS iy Row E@E Column 1@- 7 i /
tres(s0) tRRAH(49)
—
ey s p / R
a— LROH(36) -
-~ toea(es)
»——+a- torz(ao)
I
S S 5.3
oE LN Y
I
|
i !
: i
Vo 1~ High-Z ) 1
ros i
|
or /O 9~ t !
{ VO 16) [ oRen -y o e toFR(a3)
~ "7“?(3)*’ -« torF(ay)
- L tRAC() ] e 1oEZ(32) o
- High-Z - "
IIII°091 5 g m Valid Data-out —
(or VO 1~ oY .
10 8) tozia) : High or Low
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

RAS

tere(13)

- tRost) —

thcsty

r————————— tRAS(@0) ———————— tRP(30)- !ms«o)—q tRP(a8) >
N J /

r———————— AR(16)—

r—— - tacous) - RSH(35) lcmm}r—lmmm)—b
UCAS
LCAS _/L \
le— tRAD(4s5) tRAL(19)
tasasn | | tAarse)  tascin ¢
<—>| -» CAH(15)
no-as LA Pow KX cowm K777 ) Y
twesiez)
t— tweH(eo)—
- QT —
WE LTI / Y,
o W Y, Y 7
tosiea)
- e—— tpheny————»

Vo1~ /1R Valid Data-in X/

L /

Vo 16

NPNX

468
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NN514265 / NN514265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

AO~A8

o 1~

vos
(or VO 9~

/o 16)

VO 9~

Vo 16
(ort/O 1~

1710 8)

trc(s1y

- tacsn)

»ta—-— - 1RC{51) - - ——
S tRAs(40) ———~—————w= & RP(38) > @ tRASWO) - Rl tRP(38) o
—_— ‘ \
N f _ ; N
i
- taAR(16) ——— |
terria) t : . '
‘_ el t— - VACDM3) g ; 1RSH(35)" le tcHRE) » rr—tcapna)-—’
I ! | .
le— tRAD(45) tRAL(19) —]
tAsn(s*r)J traHse)  tasc(iz)
- - - teaH(1s)
Row @Z Cowmn X7/, i, /
twesiez)
le— twCH(s0) -
- twpist)
y 7 777N 7T 777777777 T2 R T A
// /Y S 1" /// / 27 77 ////,// _,////, SIrIessss ///  / ,
7 /

7T T 7
Y I i ,//// /7 / /

Gy
/s ’/////,// i ,//// v //////, 7/

'

777 s ST
/./,/// ///A ////'/ //// v // ’/ / '/// s f /,/ / /,"///,// / //////'/// ’////,

777777 77 77 7777
yoss /, v/ / //////"'/' ///,/'/,

/

!

t !
Ds(23)

- el

r&——— tpHEl)

Valid Data-in
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NN514265 / NN514265A series

CMOS 256K % 16bit Dynamic RAM
SELF REFRESH MODE
tRp(as) . tassien) ol e rps(as) -
ms _/ / \
trrcis) lesuty) teusie) terria)
UCAS
tcas /] , / \_
terne tasrisn
AO~AS8 /7 // / / //)i fow X oo
L LOFF(31)
Vo1- — High-z

Vo 16 P

P

: High or Low

M8 The NN514265L/AL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode: _ .
The NN514266L/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.

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

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

ORDERING INFORMATION

NN514265XX(X) - XX
SPEED 45 : 45ns
50 : 50ns
60 : 60ns
70 : 70ns
PACKAGE J : Plastic SOJ

TT : Plastic TSOP TYPEI

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

MODE 4265 : EDO (Hyper Page)
2CAS 266K x 16 ,512refresh cycle

NN514265AXX(X) - XX

SPEED 35 : 35ns
40 : 40ns
45 . 45ns
50 : 50ns
60 : 60ns
PACKAGE J Plastic SOJ
T Plastic TSOP TYPEI!
VERSION BLANK : Standard Version
L : Long Refresh Version
128ms Refresh
DESIGN CODE A : NN514260A

MODE 4265 : EDO (Hyper Page)
2CAS ,256K x 16 ,512refresh cycle

M 900550 0001285 338 M
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