NN514260/ NN514260A series \V
Fast Page Mode CMOS 256K < 16bit Dynamic N pN )A(

DESCRIPTION

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

The NN514260/A series features a high speed page mode operation in which a high speed read, write or read-write is
performed on any column address along a row address.

An extremely short row address capture time and an asynchronous column address decoder relax the timing constraints
associated with address muttiplexing. ‘ L L

The outputs are tri-stated by CAS which, in essence, acts as an output enable independent of RAS with very fast CAS to
output access time. - _ .

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS betore 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 NN514260/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.

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

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

{NN514260) - Standard 1mA
Parameter | -45 | -50 | -60 | -70 —Lversion  100pA
H 512 Refresh Cycles
Max. RAS 45ns | 50ns | 60ns | 7ons — Standard distributed across 8ms
jme Heac) - L version distributed across 128ms
Max. CAS
Access Time  (toxc) 15ns | 15ns | 15ns | 20ns [ | (SLe::e Frlseig:)sh Mode
AeviasTime hodress | 2508 | 2708 | 30ns | 3tne B Al inputs/Outputs and Clocks
& fully TTL and CMOS compatible
Min. Read/Write
Cydle Time (tac) 80ns | 90ns | 110ns | 130ns [} ﬂresh Modes
RASonly
(NN5142604) CAS before RAS
Parameter 35| -40 | -45 | -50 | -60 Hidden Refresh
p— # High Reliability Package
Neserime ()| 3575 | 40ns | 4sns | stne | 6ons Plastic 40pin SOJ (P408J-2B)
Max. CAS Plastic 44pin TSOP TYPEN (P44/40TP-3B)
ax.

10ns | 12ns | 13ns | 13ns | 15ns

Access Time [lc AC) (P44/ 40TP-3B- L)*

*Note: Only for NN514260A

Max. Column Address

17ns | 20ns | 25ns | 25ns | 30ns
Access Time {tan)

Min. Read/Write 60ns | 70ns | 80ns | 90ns | 110ns
Cycle Time (tac)




NN514260/ NN514260A series

I -;_-H_Q j

PIN CONFIGURATION (TOP VIEW)

Vee i a0(P Vss Vcc[l:1'O 44[0 Vss
voygj2 O 39111 V016 vo1 of 2 43[0 vot18
1vo.4|3 38|p 1Oy Vo2 3 420 vo15
v0a|4 37| VO44 vo3 [ 4 410 vOo14
10.4|5 36{[ VO3 V04 I 5 40[D vO13
Vecd|6 35| vss Vec [} 6 390 vss
vosg|7 34|p VO3 7Os5 M 7 380 vo12
¥0gd|8 33|P V044 V06 M 8 37 [0 vOt1
ro;q|e 32| VOqp vor m9 36 [0 vO10
vosd| 10 31|p VOg /08 0. 10 35[0 Vos
NC |11 30|P NC

NC 12 29/p1 LCAS NC Of 13 3211 NC__
WEL|13 28(p UCAS NC m14 31 [0 LCAS
e == WE [ 15 30 [0 UCAS
g 7l ce o 2 o
Aod| 16 25|F A, NC 0 17 280 A8
A |17 24| Ag A0 0] 18 270 A7
Aot 18 23p Ac A1 019 260 A6
i 2l 2 =p s
Vecfj20 21][1 Vss Vee ] 22 23[0 Vss

40-pin SOJ ( 400mil )
P40SJ-2B : 44/40-pin TSOP TYPE (1l )}
(400mil)
P44/40TP-3B
P44/40TP-3B-L*

*Note: Only for NN514260A

PIN NAMES
AD-~AS8 Address Inputs
RAS | Row Address Strobe

UCAS Column Address Strobe
Upper Byte Control

LCAS Column Address Strobe
Lower Byte Contro!

OE | Output Enable
VVO1-VO16 | Data-in / Data-out

WE | Write Enable

Voo | +5V Supply

Vss Ground

NC No Connection




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

FUNCTIONAL BLOCK DIAGRAM
WE O~
OE O l
RAS O————{ BASClock | [ ™1 WE Clock
Generator — . Generator
- ' ¥
LCAS O— c;.ﬁ Clock .- T_’ OE Clock
_—_U CAS O > en;ralor -— I »-| Generator |
Refresh +
Counter
tD Column Decoders
@ L - |/O 1
: Byie | o
A0 O Serso Ampif > Data .
nse ers Vi
A1 O—m % #| ‘& VO Logic Buffors *
A2 O—s <): s 1108
A3 (O—aei Address b
Buffers
A4 O—pd } 1
AS .- /09
A6 O— : ey upeer |,
e
A7 O—w § {4,194,304) :y Dga .
ha = AR
& - /O 16
Substral
Bas -+—0 Vgc
Generator +— Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vsg | Vin,Vout -1to7 Y solute maximum ratings are exceaded.
Voltage on Voc Relative 1o Vg Veo 107 v Functlon_a! operation ghoulg be restnctc?d to
Storae T P~ Tst 5104195 - the conditions as detailed in the operational
g Temperature (Plastic) 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 0to+70 °C tended periods can affect device reliability.
Short Circuit Qutput Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veo Supply Voltage 45 5.0 5.5 \')
Vgg Supply Voltage 0 o 0 v
Viy Input High Voltage, All inputs 24 — 6.5 v
Vi Input Low Voltage, All Inputs 0.5 - 08 v

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



NN514260 / NN514260A series

CMOS 256K 1Gbﬂ_Dynamlc'm

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

(NN514260)
YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
locs | Operating Current -45 180 | mA | tac=tpc(min) 1,2
-50 160 mA S, CAS, Address cycling
-60 150 mA
-70 130 mA
lece | Standby Current 10 | mA | RAS=CAS 2 (V-02V)
20 mA R—‘KS_ = EE 2V
Standby Current 100 | pA | RAS=CAS2(Vee-02V)
(L version) All other inputs are stable at { Ve - 02V)
or(Vgs +0.2V)
lcca Refresh Current -45 180 MA | tpe =tpc (min)
(RAS only refresh) -50 160 mA | RAS cycling, CAS =V 1
60 150 mA
-70 130 mA
lces | Fast Page Mode Current - 45 100 | mA | tpg = tpc (min.) 1,2
-50 90 mA &S =V
-60 80 mA | CAS, Address cycling
-70 70 mA
ces Refresh Current -45 180 MA | 1pc = tac (Min.)
(CAS before RAS refresh) -50 160 mA | RAS, CAS cycling 1
-60 150 mA
=70 130 mA
lecs Refresh Cum 150 pA 512 cycles / 1£ms
(L version : CAS before thas S 200ns, WE = ( Ve - 02V)
RAS refresh) All other inputs are stable at ( Vo -02V)
or { Vgg + 02V)
lcey | Self Refresh Mode Cumrent 150 | pA | RAS=CAS<(Vgg+02V)
(L version) All other input high levels are (Vg - 0.2V )
or input low levels are (Vgg +02V)
I 4l Input Leakage Current -10 10 pPA | OV V<55V, Others =0V
{Any input pin)
ol | Output Leakage Current -10 10 pA | RAS 2 Viu(min.), CAS 2 Viu(min.)
{Far high impedance state) OV £ Veyr < 5.5V
Vou Output High Voitage 24 v lon=-5.0mA
VoL | Output Low Voltage ' 0.4 V |l =42mA

Notes: 1. lgcy , loca, locs and lgcs depend on cycle rate.

2. gy and I, depend on output loading. Specified values are obtained with the outputs open.

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

SYMBOL PARAMETER MIN. MAX. UNIT
Cai | Address(A0 ~ A8) — 5 pF
Cs; | RAS, UCAS, LCAS, WE,OE - 5 pF
Cour VO1~1/016 — 7 pF




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

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

{NN514260A)
EYMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lee Operating Current -35 180 mA | tac = tge (Min.) 1,2
40 160 mA | RAS, CAS, Address cycling
-45 140 mA
-50 120 mA
-60 100 mA
lcco | Standby Current 10 | mA | RAS=CAS>(Vg-02V)
20 | mA | BAS=CAS2V,
Standby Current 150 | pA | RAS=CAS2(Vgs-02V)
(L version) All other inputs are stable at (V¢ - 0.2V)
or{Vgg +0.2V)
loca Refresh Current -35 180 MA | tgc =tge (Min.)
(RAS only refresh) -40 160 mA | RAS cycling, CAS = V|4 1
-45 140 mA
-50 120 mA
-60 100 mA
leca Fast Page Mode Current -35 80 MA | tpg = toe (min.) 1,2
-40 70 mA | RAS=V,
-45 60 mA | CAS, Address cycling
-50 50 mA
-60 40 mA
lecs Refresh Current -35 180 MA | tac = tpe (min.)
(CAS before RAS refresh) -40 160 mA | RAS, CAS cycling 1
-45 140 mA
-50 120 mA
-60 100 mA _
locs Refresh Current 200 BA | 512cycles/ t28ms
{L version : CAS before tras < 200ns, WE 2 ( Vg -0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or (Vgg +0.2V)
lccr Self Refresh Mode Current 200 MA | RAS =CAS <(Vgg+0.2V)
(L version) All other input high levels are { Ve - 0.2V )
or input low levels are ( Vgg + 0.2V)
4l Input Leakage Cument -10 10 A | OV<V, <55V, Others = OV
{Any input pin)
Ul Output Leakage Current -10 10 HA | RAS 2 V(min.), CAS 2 Vi{min.)
(For high impedance stata) OV < Vgur<5.5V
Vo Output High Voltage 24 v low = ~5.0 mA
Vor Output Low Voltage 0.4 \ loL =4.2mA

Notes: 1. Icct, lcca s Icca and Iges depend on cycle rate.
2. lggy and lgg, 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
Cine RAS, UCAS, LCAS, WE,OE — 5 pF
Cour VO1~I/O16 — 7 pF




"WN514260 / NN514260A serles
-CMOS8 256KX 165t Dynamic RAM

AC ELECTRICAL CHARACTERISTICS

Test conditions :  Vyyy/Vyy=2.4V /0.8V

Operating conditions : (0°CST3570°C Voo = 5V*10% Vgg =0 V) (NOTES 3,4,5)

Vo,,lva_ 20VIO.8V output loading CL-100pF+21TL

.. (NING14260)
no, | _NOTES PARAMETER d hiad ad i NOTE
JEDEC | STD. MIN. | MAX. MIN. { MAX. MIN. | MAX. ML | MAX
1 | tasav |teac | Access Time from CAS — | | — | 18] —]15 | — | 2 |ns|613
2 [topqy |t |Access Time from CAS Precharge — | 3 | — |3 | — |3 | — | 4 |nsp3ie
3 |twav |t |Access Time from Column Address ~ |25 | — |27} — |30 | — | 3 |ns|713
4 [thov [tRac [Access Time from RAS - | 48 | — |50 | — |80 | — | 70 [ns]|&7
5 | taLicr [tesw |CAS Hold Time 45 | — | 50 | — |60 | — [ 720 | — |ns
6 | tavice |tonn [CAS Hold Time (CASbekreAASRefresh) | 8 | — | 8 | — | 10 | — | 10 | — [ns
7 |tauex [tone | CAS Precharge Time (Seff RefreshMode) | 50 | — | 60 | — | -850 | — [ 50 | — |ns
8 | teociz tepn |CAS Precharge Time 0 | — (10| — |10} ~—|10]|— |ns
{GAS before RAS Refresh)
9 [toeowz [tcp  |CAS Precharge Time (Fast Page Mode) 5 - 5 - 5 - 5 — | ns| 14
10 | tepsem [teas | CAS Pulse Width 13 100K | 13 |100K | 15 [100K | 20 | 100K | ns
11 [touim2 |tesn | CAS Setup Time 5 — 5§ | — | 5 - 5 — |ns
(CAS before RAS Refrech) .
12 [ toriax |tez | CAS to Outputin Low-Z 0 — 0 - ] - ] - Ins| 8
13 | toyoma |tcre  [CAS to RAS Precharge Time 5§ | — | 68| — |5 |—]|58|—|ns
14 | teiswz {town |CAS to WE Delay Time 3 | — | B [ — |3 | — |85 | — [ns| 1t
15 | tersax [toan | Column Address Hold Time 8 - 8 — 10 — 15 — |ns
16 | tariax |tap | Column Address Hold Time 30 - 35 — 40 - 40 — | ns
Referenced to RAS
17 | tvarz [tasc |Column Address Setup Time o | -0 | ~—=]o0o |~ 1|0 | — [ns|1a
18 | tavams [taar | Column Address to RAS Lead Time 2 | — |24 | — Ja [ — |3 | — [ns
19 | twre {tawp | Column Address to WE Delay Time 48 (| — |5 | — |80 | — | 6 | — [ns] 1
20 | tosox |tow | Data Hold Time 8 | — | 8 | — |10 ] —]10]— |nsf12
twLipx
21 [ toverz |tos  |Data Setup Time o |— |0 | —{0 | — |0 |— |ns|12
Tovwiz
22 | tor1av |toea | OE Access Time - 13 — 15 — 15 —_ 20 |ns
23 | twroz [toen [OE Command Hold Time 8 |— [ 8| — 10| —]20]|— |ns
24 | toneav |toen {OE to Data Delay Time 7 | —| 8 —]l10|—1]10]—|ns
25 | oz |tosr | Output Buffer Tum-off Delay Time 0 13 0 13 | o0 15 0 | 20 |ns|10
26 | toneax |loez |Output Buffer Tumn-off Delay Time 0 10| 0 10| 0 15 | 0 | 15 |ns
Referenced 1o OE
27 | tousrm |trsn {RAS Hokd Time 13 | — [13 | — |15 ] — |2 (— |ns
28 | toLtrm1 [thon |RAS Hoid Time Referenced to OE 8 |—| 8 | —]|]10]|]—[10]—|ns
29 | tyrz [the | RAS Precharge Time 25 [ — |25 | — | %0 | — |4 | — |ns
30 | tayior2 [taes | RAS Precharge Time 80 | — | 90 [ — | 110 — 113 | — |ns
{Self Refresh Mode)
31 | tauihm |tras | RAS Puise Width 45 |100K | 50 [100K | 60 |[100K | 70 | 100K | ns
32 | tauimen |trasp | RAS Pulse Width (Fast Page Mode) 45 |100K | 50 |100K | 60 |100K | 70 | 100K | ns
38 | thusnsn |trass | RAS Pulse Width (Self Refrash Made) 300 | — |90 | — [300] = [a0o | — [us
34 | tascur [tacp | RAS to CAS Delay Time 13 | 30 | 13 | 3 | 13 | 45 | 13 | 50 [ns| 6
35 | tapocrz [tapc | RAS to CAS Precharge Time 0 | — 110 —]10]—]10]|—|ns




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

NO. Y Ma0L PARAMETER hal =0 0 NOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX, MIN. MIN
36 | taiiav | thap |FAS to Column Address Delay Time 11 20 11 23 11 11 ns| 7
37 | taLiwiz| tawp | RAS to WE Delay Time 75 | — | 60 85 100 ns | 1
38 | terawio lren  {Read Command Hold Time —_ 0 — 0 o ns| 9
38 (tgiowne [laew  |Read Command Hold Time - 5 5 3 ns| 9
Referenced to RAS
twrzoLz | tres | Random Command Setup Time 0 — 0 0 0] ns
41 |tyomio {tge  [Random Read or Write Cycle Time 80 — 90 110 130 ns
42 tooce |tpc | Read or Write Cycle Time 30 — 33 40 45 ns 13,14
(Fast Page Mode) :
43 [taore |tamw |Read-Modify-Write Cycle Time 120 | — | 125 135 185 ns
44 | teiocie | termw | Read-Modify-Write Cycle Time 657 | — | 57 66 100 ns 13,14
(Fast Page Mode)
45 {toer ther  |Refresh Period — 8 — - — mst 15
46 |tpiiax {tran |Row Address Hold Time B - 8 8 8 ns
47 |tayrz  |tasp | Row Address Setup Time 0 - 0 0 0 ns
48 | ty Transition Time (Rise and Fali) 2 50 2 50 2 2 ns | 4,5
49 [torywH1 [twen | Write Command Hold Time 8 — 8 — 10 15 ns
50 |ty iwni [twp  |Write Command Pulse Width 8 - 8 — | 10 15 ns
51 [twicle |twes |Write Command Setup Time 0 - V] -— H 0 ns| 1t
52 |twiacHt |towr | Write Command to CAS Lead Time 18§ — [ 13 | — | 15 20 ns
53 | twLirHt |taw | Write Command to RAS Lead Time 13 | — 13 | — 15 20 ns




NN514260 / NN514260A series
CMOS 256K~ T6bit Dynamic RAM

AC. ELECTRICAL CHARACTERISTICS

" Test conditions :

Viy/ Vg =2.4vV/08V VOHIVO‘_=2OV/08V ouputloadmgC._ 50pF+11'I‘L
Operating conditions : . 0 °C<Ta<70°C, Ve =5V £10%, Vgg = OV)(NOTES 3, 4 5)

~{NN514260A) - - _
NOTES . . 35 40 45 50 50 N -
NO. - eDEC | STD. mm ummmmmmmmmmm[m;l
1 |toiav |toac |Access Time from CAS — |10} — |12 |~ |18 | —~[15|— |15 |ns |613
2 |{pav [tom | Access Time from CAS Precharge - |2 |— |8 |— (30 |—|22]|— |35 |ns }1314
3 |tavav |taa ~ |Access Time from Column Address — |17 |—{20|—|28]{— |27} — |30 |ns |713
" 4 [taiav |taac [Access Time from RAS ' — |3 | — |40 ] —14]|— 1|50 | — |60 |ns |67
5 | tacsoms |tos | CAS Hold Time 3 | — (40 | — (45| — 50 ]|— |60 — |ns
6 | taicur |town |CAS Hold Time (EAB beforeAAS Ratresh) | 8 | — | 8 | — | 8 | — | 8 |— |10 | — | ns
7 |tacx |tous |CAS Precharge Time (Sef RefreshMode) | 50 | — |50 | — | 50 | — | 60 | — |-50 | — | ns
8 | toreotz |lopn | CAS Precharge Time wi—|1w|—|10|—]|t0]|]—]|]10|—|ns
{GAS belore RAS Refresh)
9 |temocrz {tep | CAS Precharge Time (Fast Pags Mode) § |— |5 |—|5|—|6|—15]|—|ns]|14
10 | torsens |teas | CAS Pulse Width 10 [100K| 12 HoOK(| 13 [100K| 13 NOOK | 15 [100K| ns
11 | torymz {tosn | CAS Setup Time § |—i5|—[5|=|s5]|]—=]5]—=1]ns
, (CAS before RAS Refresh)
12 |toiax |tz |CAS to Outputin Low-Z o(—|o0of|—|]O0O|—|O0{—]|0]|—{ns |8
13 | toromo [terp | CAS to RAS Precharge Time 5§ {— |6 |—|5|—|86|—]|5]—1|ns
14 | teLywiz [tewo | CAS to WE Delay Time 30 |—[32|— |3 |—|3|—(3[—|ns |1
| 5 [toriax |tcan |Column Address Hold Time 5 | —[s5|—j8i—|8|—|10|—]|ns
16 | tpax |tar | Column Address Hold Time 25 | — |30 |— |3 |— (3 |— |4 |—|ns
Referenced to RAS
17 | tavore [tagc | Column Address Setup Time o |—|]O0|—|O|—]O0 ]|~ |0O0|—]|ns |14
18 | tavaut [taa | Column Address to RAS Lead Time 20| — (20| —|2|— |24 |— |30 ]|—|ns
19 | tywz |tawp |Column Address to WE Delay Time 35 | — |38 {— |48 |—|[50f{— |5 |— {ns |11
20 |toripx [ton  |Data Hold Time 5| — (65 |—|8|~|8|—]|10]—|ns |12
b 1Dx
21 {toyerz |tos  |Data Setup Time o|—io0f|—]Jo|—|O0o]|]—=]0]|—]|ns|12
ovwe .
22 [toiav |toea |OE Access Time — |0 |[—[12|—= |13~ |15 ] — |15 |ns
23 | twiozitoen |OE Command Hold Time 8 | —|8|—i8|—]|8|—][10]|—1ins
24 | igeav |toep | OF to Data Delay Time 6 |[— |6  —|7|— |8 |[—|10]—|ns
25 | topaz |torr | Output Bufier Turn-off Delay Time 08 0 |10]|0 |13|[0 13| 0 15 |ns |10
26 | torpax |togz | Output Bufier Turn-off Delay Time o|8|[o|8|c{10]|0[10][0]15]ns
Referenced to OE ’
27 | touipmt |trsy | RAS Hold Time 22— (12| — |13 — |13~ (15— |ns
28 | toLsrm [trow | RAS Hold Time Referenced to O 8 |—|8|—|8|—8|—|10]~—]ns
29 | tyomiz [tae | RAS Precharge Time 2B |— |25 —|25]|—~125]—< |3 |—!ns
30 | tpnis [taps |RAS Precharge Time 60 | — [70 [ — |80 |~ |90 |— |110] — |nms
‘ (Self Refresh Modo}
31 | tg ipn itaas | RAS Pulse Width 35 [100K| 40 [100K| 45 [100K| 50 [100K | 60 [100K| ns
32 | tar1rm1 | trase [ RAS Pulse Width (Fast Page Mode) 35 [100K| 40 |100K]| 45 [100K| 50 [100K | 60 {100K| ns
33 |ty 1re1 | trass | RAS Pulse Width {Self Refresh Mode) 300 — [300) — |300| — |300 | — |300| — |ps
34 | taicu |taco | RAS to CAS Delay Time 10 |25 |12 |28 |13 |30 (13 (35 (13 (45 (ns [ &




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

NO. | —YMBOL PARAMETER i 0 1 = % unir|noTe
JEDEC | STD. MIN. | MAX.| MIN. [MAX. [ MIN. | MAX.| MIN. | MAX.| MIN. | MAX.

35 | tauscie| tarc | RAS to CAS Precharge Time 0 |—j10|—|[t0!l—|[10]|— |10 |— |ns

36 | taiav |tap |RAS to Column Address Delay Time 9 116 )10 |19 |11 [20 |11 {23 [ 11 [30 [ns [ 7
37 | taLiwiez| tawo |RAS to WE Delay Time 45 |— |8 |— |75 | — |80 |— |8 | — |ns [ 11
38 | forowo| thcn |Read Command Hold Time o (— |0 |~ |0 |— |0}~ |0 {—|ns |9
39 |tpHawiz |then  |Read Command Hold Time 5§ | — |8 |— |85 |— ]85 |—{5|—1Ins]| 9

Referenced to RAS

40 | tynzclz |thes  |Random Command Setup Time o |— |0 |{— {0 |— |0 |—]O]|—[ns

M |tpome [the  |Random Read or Write Cycle Time 60 | — {70 | — (80 |— |90 | — |110| — [ ns

42 |toroas [tee r}!:gg'd Pg;e Wh;i;ge();ycle Time 2 | — |28 {— |30 | — {33 | — |40 | — | ns (13,14
43 |tpope |tamw | Read-Modify-Write Cycle Time 106 | — 116 | — 120 [ — (126 | — [135 | — | ns

44 (tc1 o012 | teruw |Read-Modify-Write Cycle Time 52 | — |56 | — |57 | — |57 | — |86 | — | ns 13,14

(Fast Page Mode)

45 (tper tree | Refresh Period - |8 |— |8 |— |8 |— |8 |— |8 ms|15
46 |tniax |tRan |Row Address Hold Time 7 | — 1|7 — | 8 |— |8 | — |8 |—|ns

47 |tavre |tasg |Row Address Setup Time O |— | O — |0 |—=—30 |— |0 |]—1Ins

48 |tr ty  |Transition Time (Rise and Fall) 2 |502 [50|2 [50]|2 |50|2 |50 |ns |45
49 toriwHi |twon | Write Command Hold Time 5| —!s5 |— |8 |[— |8 |— |10~ [ns

50 |twriwni [twe  |Write Command Pulse Width 5[— |8 |—|[8|— |8 | — 10|~ |ns

51 | twiricle [twes | Write Command Setup Time O |— |0 |—|O [~ ]O|— |0 {—|ns|M
52 [twiicht [tow. |Write Command to CAS Lead Time 12— |12 | —[18|—{13[={15]|—|ns

53 |ty iret |trwe  |Write Command to RAS Lead Time 2|—|12|—=[13|—|1B3|—|15]|—]ns

Notes:  (NN514260/A/B)

3.

Sow

11.

12.

13.
14.
15.

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

AC measurements assume {=3ns.

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

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

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

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

Either tgey o they Must be satisfied for a read cycle.

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

voltage levels.

twes: trwo: towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tycs>twcs(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyp>trwn(min.), tewp2towp(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 tpa, toac, OF topa.

1asc>tcp 10 achieve tpa(min.) and topa(max.) values.

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



NNS14260 / NN514260A series

WORD READ cchE ‘

tAciy

—— 1RAs(Y):

-

e——Loews)

ot 1RCD(M) ——————a——— tRSHET)
—— tCAS(10)——p

_/

LCAS

ALY

je—— tRPs)— o

a— torpiis —a

traciy )

ao-a8 /N

tasciin teanis)

o>

Column Address

Ry

il

trcs(en)

— tncmat):{

WE

Y

t—— tROH(E)

toeazz)

OE

- T

Ly,

High-Z

la— toac() —
tanyy ——w
tRAGH) ——»

fa— toEZ(28)—

torr@s)

— lciz(

VaidDataoul )

: High or Low

)




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

BYTE READ CYCLE
AAS \ / N
UcAs L /

{or LCAS)

s _/

(or UCAS) | tRAD(3E) thaLce
no-ag /7K Rowsswress /R coumn dasess X077
we Ly Ny

toea@s)

oF LIy LT,

Vo 1~ High-Z

Vo 8

or /0 9~
( I’I?O 16) - o — torr(2s)
tangy ———
- — tRAC(H) ——» e— toEZ(26)—

voo- High-Z @; Vaiid Data-out )
(orO 1~ - tazua

0 8) ///] - igh or Low




. -NINS514268/ NN514260A series

WORD WRITE CYCLE (EARLY WRITE)

~trcwM) -

e
RAS N — AN
e

AG-AS /////D;MF:M‘E@ . :‘:u:m A;:) Y, ///////////////////// W,
WE LI - j’»/////////////////////////////,
o LI i //////////////////////////////////////////////f

Wo'is LR vasvwan R
/// : High or Low




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

BYTE WRITE CYCLE (EARLY WRITE)

trcan >

- taasan) T T 11—

- X

RAS N 7 N

t csHs)

teapna)

o R

tRcD(34) - — RsH(zn re—— terp(1a) —»
- toAs(10) —W]

Ucas __/ N [ ]

(or LCAS)

LCAS _/

(or UCAS) I —

tap(s)

ja— tRAD(36) - t RAL(18)

tasrun | | tRanus) tascpn) | toamps)
> HI >

no-a8  //////K Rownatess X7/ K caumn daaress X777

gl
-

towLsa —»

A

'RWL(53) —

4

'WP(SO] —

WE  JLLLIiinn LI

twes(sn) r——— twHg) ———

A

Vo5 /LT T

(or /O 9~
VO 16)

tosi21)

—— tDH(gg) —

ove  LLLLLITIIIITIIR. veavaan X

or VO 1~
( voas) //:Highori.ow




WORD WRITE CYCLE (OE-CONTROLLED WRITE)

RAS \ | / \___
torriig) : :Fc::((:)———-;-—-q— tRsHEn o tcap(13) o
o 7 R T
tashis m@mw —luﬂm tcarrs) | -

wos L rawnaess XTI o X T
w s T
S T,
wi. 77— T s KT

/// : High or Low




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

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tro) >
- tRas(31) -« RPO)_
RAS N\ 7 3
e tosHs) -
teapig le— tRoD@S . e s - tcRP(12) — )
- Yeaspoy —
UCAS / \ / /
{or LCAS)
LCAS _/
{or UCAS) - tAR(18)
e—— {RAD(38) —--tve tRAL(18) >
tasnur) | | tRAHEe) lascon | toaHps)
> |

A0-AB /1% Row nress X/ /R ann dssress X))/ 1))

t— 1OWL(S2) ]

e RWL(53)

T

t— twpso) — o

I,

ol

LOED(24) 10EH23)

oF LIy T

s LT T

(or VO 9~
Vo 16)

tos(1) torzo)
voe- /18t _vakdoatain K/

VO 16
(or "|?o 1a~) ////] - vigh or Low




. NNE14260 / NN514260A series
- CMOS 256K 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

s 7 0 ',
sons T rovsies XX e i U
‘—:mz j |‘ti~u'|52) {rwi(se)
WE N L,
o ._.l_ tOED&:Ezm tweiso)
s |
e — j@iw»@ vaw WK

taziz

/////] : High or Low



NN514260 / NN514260A series

CMOS 256K x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

N &
RAS

terpiig)

\

o

tRMw43)

tRasE31)

/ tWw\_

P S— {111

1RCD(349) e RsHEn

UCAS _/

(or LCAS)

A\

terr(ig)

P

e 147110 ——

LCAS ___/

{or UCAS)

Le— 14R(16)

Py

tash(an)

A0~A8 y /ﬁ

Row Addressj

ha— 1 RAD{36) — g

1RAH(46)

tascun
]|

r tcaH(15)

Column Address

tawojig)——

- town(iy——

XU |// I,

towisz)

WE |\
oez - ‘°ED(2:H ) tweso

I

Vos LTI T
{or VO 9~ tcac)

VO 16) oy - -

Vo e ALK ownon WX omen WK7777777777777777
tortios) o /7/7/]: High or Low




NN514200 / NN514260A serles
" GMOS 25610« 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

UCAS
LCAS

AD~A8

el

3 trasPez) . 1Rptn)
\ N
tompyg | [¢— tosHe ——————») [ teoun =™ [* tReuen™ | torenay
[ tRooee—> ter | teaspgy  torw) toas(1o)
- tCAS(10) 9 : »>
, 7 / /
a— taR(18) ——
. e— tRap(ag) — \ V] \ tRaL(18)
ASR(47) .. CAH(15) tasco) CAH(15) 1Ascn ol le — i
trats)  tascuy) tcam1s)
IR Row K7/ Colume Column con X/
tarc) -l tay -+ taRN(e)
tResio) ‘nc:(_ae) 'acs«lw) tRoH ) trcso) 1Rcras)
g , U
e toeaz) toeaza i 'f“*”)
. 75’//// / Ll._. ' / ////////// /
o e (g - torrs) o lOFFi25)
e L] R
toEz(ee) toez(o) toez(ze)
z - ——
tozoz  Data-out torzig Dat:lmut ifunm Data-out
/// : High or Low




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

FAST PAGE MODE BYTE READ CYCLE

RAS

UCAS
{or LCAS)

LCAS
(or UCAS)

AD-AB

VO 1~
Vo8

{or VO 9~
/O 16)

VO 9~
VO 16

(or /o 1~
Y0 8)

< trasP(az) - tnpm,
—_—
\ N
terr(a) fe—— tosHEs) ——————— [ tpouz ——® % lpgHer tcappa)
~ " tacoan— term | toaspo) tepm) tcas(ioy B
- toAs(10) >
__/ A\ A N/ /
_/
le—— tan(is) j
tasrian L.thwil tcam(15) tasc tc;xms)t tRaLs) >
[t - (17) o - ASC17) gl L fo—y
trang)  tascon \ teais)
-
m Row Wﬁt Column W} Column Column W ////////A
e tA.EA(s) »I T taag o > tRAi0)
trosu tRCH() :f(w) thcH(ss) tRCs() tRoH(28)
Y / % \
- topa —» [T tcpA(z)l;;(—z:
toeae) toeaz2) .
-t OEA(22)
|
LIy i SRy,
High-Z
1a43) toFF(25) - torres) torF(es)
SRR k] AU SRR~ L oo
B toezze) toezzs) toez(os
' - T
O —0CH-0C
- - | l
tezozy  Data-out tozezy  Data-out tozozy  Data-out
/ : High or Low




-NIN§14260 / NN514260A serles
OMOS 256iC« 16bit Dynamic RAM
 ei— - .

FAST PAGE MODE EARLY WORD WRITE CYCLE

RAS N vZ .
:.,Zc:ss /7 |l | 7 N 7 N /
- tasRun ‘;::mm_t.lﬁscem teans) | tascan | toanns) tAsclu.n ':::
ao-as LR lR“’ X////7X. Courn j/WX Column Column X777/
R R N 8 et
w T }m Vo
o L

Wis  ZLIIIIIIX. ouwin K7TR. veten KX van K777,

///Aﬂmorl.ow




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

FAST PAGE MODE EARLY BYTE WRITE CYCLE

RAS

UCAS
(orLCAS)

LCAS
(or UCAS)

A0~A8

Vo 1~
vos

(or /0 9~

170 16)

VO 9~
Vo 16

(orl/O 1~
/08)

tRasP(az)

tapen)

terpiig)

e« lesHs 0

—— 1RCD(3Y) —

toasoo CP(B

.
-

N

la— LRSHEZ7)

tcaspoy |

R

terP(13)

tRAHe)

ha—— tRAD(38) »l

tascpin
R

XA

tcan(s)

tasciin t
L

<
-

CAH(15)

| tRaL(19)

toamts)

Column

KU

Column

X,

Column

KL/

d

twosist)

towusa

i

VTN

TwoH(o)

i

-

1

-

tewiisz) ™

wesist) | twonees  twesgsy)

had

]

7

r

tow(sz)
tRWL(53)—— |

twehes)

i,

a— twp(s0)

{wp(s0)

- twpiso) -

A

T

Wi

T

A,

1o

5(21

) om0}

LITTTTTTR,

Data-in

toHz0)

tpsi21)

-

toHieo)

-

Data-in

X -
.

Data-in

S,

.

: High or Low




msmvwmm savries

Data-out Data-out

' mm 1ﬂm
FAST PAGE HODE WORD HEAD-MODIFY-WHITE CYCLE . ... .- N
i trpen
—_— T ——
RAS A /N
| o tosHe) w— Y P +—— tRsHEn —
t e t
i m") 'lmo(s;__. w . ' GFF(W_]'
1. toAS(10 o] (a et o HCAS(IO) o oo o toAS(10) ..
UCAS
LCAS / \ N /N //
: t
, - m.,) . R re tRaL(18)
ASRUT) | traree) Lascriz) “CAHOE) tascn | "oAMOS: tascin | Yoangs)
] T /%Z |
AO-A8 /KR Column 567/7/’; olumrgW/// / /X Column W//// /////////
’ lom tomiza lomgs |
trwL(s9)
} 1W37)—-
sl ta— {CWD(14)—» e toWD(14) e LCWD(14)-»
S 7 - . . s
we | Sc__( ,» Sj[
o LAWD(10)—=| =il tawn(19)—={ la— tawoeio) —
: tweso) tweiso) ¢ twriso)
105“3) tOE#m r oEA(22)
oF LT /l‘ i
1 oEDERe) toepi4)  loenize)
tc|:0(_1L ] le— tCP —» 4—'GPA(2)-|-
JNI\(s) - e o twg
toez(26); toez(ze) —_— 1oez(26) l— toriz0
t o o 0
: th) ‘ 'IIZB(EIH ‘ one) '93(21) | tDS(I21)
- Z
v3011s ik f — i — —
s . —-J ) R . —J
touzon) Data-in tozoizy Data-in  ty,, Data-out Data-in

/

Highorlow




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

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

tRP(29)
r-— tRasP(32)
- —
RAS N /N
tests) e tPAMW(44) trs
tcapia) w Hen tc;t=u>(|:q
h— THco(wal -l
o toaspo tore) tcasio terw) teasoo
. T
ucas ___/ A\ \ \ /
(or LCAS)
LCAS _/
ey tRaD(36)
{or UCAS) - ; : . tRaL(1e)
‘I\SR(H]_J tpane tascon CAH(15) lascpiy)| “CAHINS) tascpn | tcamnas)
Pt ot -
] ] |
A0~A8 /KRO‘%@ Column X(// CowmnX(///////// X Column X/ / L
towse) tewLs2) 'C?{L.ge)
\ —1 tavwiisa
" AWD(37) >
RCS(0) le— tCWD(14)—on] } e toWD(14) e ECWD(14) 0
_ y * ,
I
tawo(19) — | tawD(10)—= e a1 tawD(10)—!
twe(so) twpiso) trorize) twe(so)
loea@s) toEa2z) r
- - toeazz)
e s a
OF / 1/ /
-
VO 1- High-Z
VO 8
It t t
( or | Io 9" l [ OED(24) (-J‘E_D.EIEQ OED{24)
/O 16) cki(i‘)a- ‘ | e toPAR) - ] e tCPAZ)
- tAAi(:a) - tarm) 4‘ . | tan)
i !
toEzZ(26) | toEz(ee) Lehe 5 10EZ(26)
{torczo b tor(eoy
tosey |
e tRaci) . os@n
O 9~ High-Z ‘>_@§ ; P—_
VO 16 1 ‘ Tl SN
(orVO 1~ | | ] ) R
ros) tozny | DA&N 4o Data-in  t,,,, Data-out Data-in
Data-out Data-out

: High or Low




NN514260 / NN514260A series

RAS ONLY REFRESH CYCLE
tree) ,
tras(s?) —— Rp(2e)———p
RAS \ / o
torr(is) | trpogas)
UCAS ' ~ :
LCAS _f \_/
tasran | | tRaH(E)

AO~AS ////////ﬁ Row

KL dvlk,

Note: ﬁ. ﬁ = Don't care.

CAS BEFORE RAS REFRESH CYCLE

/// : High or Low

:

3
g L

3

High-Z

ra— tAPEo)—» tRas(31) 1 'RP@E)——w
1RPC{29) S ZP \_
y i T

59

Not_e:‘ VTE, EE_, AQ-A8 = Don't care.

/////] - igh or Low




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

HIDDEN REFRESH CYCLE (WORD READ)

RAS \ J \ ]3 \
o RN Y
tasrun | | tRanue) tis‘qrm ol toaas
N, Calurn X7/
RCS{40) “_:H(sm
wE L N iz,

Y, ///////////l.,///////////%

toiziiz) e

toFFEs)

tracy)

, High-Z .
vt g —R Valid Data-out —

/ - High or Low




*GMOS 256K% 185 Dynamic RAM

. HIDDEN REFRESH CYCLE (BYTE READ)

RAS \ / \ y \
vcas /| ") ]Z

(or LCAS)
s

(orUCAS) e tRaD(3e > s —

N @3 G Y

tRcso)

tRAH(0)

wE Ly

tans) —»

q_.l .
UL iz,

O LU iz

Vo 1~

High-Z

(or VO 9~
VO 16)

VO 9~

e tcacq) -»

taznz
- RAC) -

_ghz

) t OFF(25)

0 16

(orlO 1~
vos8)

Valid Data-out

[t B

7/// : High or Low




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

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

- tRC(at) lhoit) ——w

- tRASE) ———————— tAP(20) | — tRAS(Y) tRe(20)
— —-ﬂ‘
RAS N\ ZE N 7E N

r——————— tap(16)————»~

< o e tRODB_ tRSH(27) Le- teHme) torp(13—e!
UCAS y
LCAS J

lt— {RAD(36) tRAL(16) —

s | | Jares tasoon toanns
E

no-an LK P XX cwmm X7
wE LTS A

O LU i

tos(zy)

-— tDH(go)m—b

v 1 i, Valid Datain S

VO 16
/////]" High of Low




- NNS14260 / NNS14260A series

| msm 1_lbI?Dynamlc RAM |

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

w T} i\
teap(a) e tRooee —— « torre |"_ teap(—nl

ucas /| Y :[Z“ -

(or LCAS)
icas __/

(or UCAS) — tRange tRaL(18) >
a8 LK P WX o K,

twesisi)

r— twenas)
- twriso)

T,

WE L

O LU i iy v

wi- T,

wsa

-t — lpypgy——™

Valid Data-in

S

/// : High or Low




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

SELF REFRESH MODE
— ) je——————— lpassay ——» taps(a0)
RAS .|
_/ \ / \
tapciss) _ 'csn(n) tensm 1cAP(13)
UCAS
icas _ / ‘@iﬂ / L
tornie) tasrian)
Ro-A8 /T ), ) €
torF(2s)
1t- — X High-z
Vo 16 P

Note: WE, OE = Don't care.

: High or Low

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

a. Entering the Self Refresh Mode:
The NN514260L/ALSelf Refresh Mode is entered by using CAS betore RAS cycle and holding RAS and CAS signal *
low * longer than 300us.

b. Continuing the Self Refresh Maode:
The Self Refresh Mode is continued by holding RAS " fow " 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 NN514260L/AL exits the Self Refrash Mode when the RAS signal is brought * high .



NN514260 / NN514260A seriss
CMOS 256K« 16bit Dynamic RAM

ORDERING INFORMATION

NN514260XX(X) - XX

SPEED 45 : 45ns .
50 : 50ns
60 : 60ns
70 : 70ns
PACKAGE J - Plastic SQJ
TT : Plastic TSOP TYPEI

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

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

NN514260AXX(X) - XX
SPEED 35 : 35ns
- 40 : 40ns
45 : 46ns
50 : 50ns
60 : 60ns
PACKAGE J : Plastic SQOJ
TT : Plastic TSOP TYPEIl
VERSION BLANK Standard Version
L Long Refresh Version
128ms Refresh
DESIGN CODE A : NN514260A
MODE 4260 : FastPage

2CAS ,256K x 16 ,512refresh cycle



