NN51V4260A series Fast Page Mode N/
CMOS 256K x 16bit Dynamic RAM NPN )A(

e R
DESCRIPTION

The NN51V4260A series is a high performance CMOS Dynamic Random Access Memory organized as 262,144 words
by 16 bits. The NN51V4260A 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 NN51V4260A series features a high speed page mode operation in which a high speed read, write or read-write is
performed on any column address along a row address.

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

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

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 NN51V4260A series to be packaged in a standard 40-pin plastic S0J,44-pin plas-
tic TSOP TYPEIl. The package sizes provide high system bit densities and are compatible with widely available automated

testing and insertion equipment. System level features include single power supply of 3.3V £10% tolerance and direct inter-
face with high performance TTL logic families.

FEATURES B Fast Page Mode Operation
W Separate CAS (UCAS, LCAS) for Byte
B 262,144 X 16 bit Organization Sefection
B Single 3.3V £10% Power Supply B Byte Read/Write Mode Operation
B Performance Ranges B Low Power Operation
T Low Standby Current (CMOS level inputs)
Parameter -40 | -45 | -50 | -60 - Standard 1mA
= - L version 100pA
Meoss Time (taag)| 20" | 45ns | SOns | B0ns M 512 Refresh Cycles
CAS — Standard distributed across 8ms
x:;siﬁ?me (teac) b B i — L version distributed across 128ms
Max. Column Address | oons | 2sns | 27ns | 30ns H Self Refresh Mode
Access Time (tan) (|_ version)
Min. Read/Write 70ns | 80ns | 90ns |110ns B All inputs/Qutputs and Clocks
Cycle Time (rc) fully TTL and CMOS compatible
B Refresh Modes
RAS only
CAS before RAS
Hidden Refresh
B High Reliability Package
Plastic 40pin SOJ (P40SJ-2B)
Plastic 44pin TSOP TYPEIl (P44/40TP-3B)
(P44/40TP-3B-L)
N 9005650 0001305 T5L BN
NN51V4260A :N092-FXX-00085 Rev.1.1 NIPPON STEEL SEMICONDUCTOR CORPORATION
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NN51V4260A series

CMOS 256K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)
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[0 V014
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[0 vo11
(0 V010
n Vo9
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320 NC
31 [0 LCAS
30 [0 UCAS
290 OE
28(0 A8
270 A7
2610 A6
25m As
240 A4
230 Vss

40/44-pin TSOP TYPE (11 )

(400mil)
P44/40TP-3B
P44/40TP-3B-L
PiN NAMES
AO~A8 Address inputs
RAS | Row Address Strobe
UCAS Column Address Strobe
Upper Byte Control
LCAS Column Address Strobe
Lower Byte Control
OE | Output Enable
¥O1-/016 | Data-in / Data-out
WE | Write Enable
Veoe +3.3V Supply
vSs Ground
NC No Connection

BB 9005650 0001306 992 WM :
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O
OE ¢ Y
RAS O——— | BASClock | ™ WE Glock
RAS Generator Generator
- Y ¥
LCAS O GAS Clock ™| OE Clock
_U CAS [ » emlrator »| Generator
v v
Refresh
Counter Yy
Column Decoders
@ [ 1/O 1
Lg;tver R
. e
AO - Sense Amplii <: U .
- - nse Amplifiers
Al O—b # & /O Logic Buffers ¢
A2 O—w] <: e /O 8
A3 C—m Address
Buffers
A4 O—o }
A5 O—ml ] Vo
-
A6 O—s 2 N oray Upper . °
e Byte
A7 O—w E (4,194,304) N D%a .
] R ! .
A8« '2 :> Buffers
& [-» /O 16
Substrate -0 Vee
Generator < O Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout | —05t04.6 v 50'“‘? maximum  ratings are exceeded.
Voltage on Vee Refative to Vss Voo 051046 v Functlong! operation s‘houlld be restrlctgd to
st = ture (Plast Tet 55 1o 1125 o= the conditions as detailed in the operational
orage emp?ra.ur? astic) 19 - hd sections of this data sheet. Exposure to ab-
_ . PowerDissipation Pa | 10 | w | solute maximum rating conditions for ex-
| Ambient Operating Temperature Ta 0to+70 °C tended periods can affect device reliability.
Short Circuit Output Current lout 20 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 3.0 3.3 3.6 v
Vss Supply Voltage 0 0 0 v
Viy Input High Voitage, All Inputs 20 _ Voct0.3 v
Vi Input Low Voitage, All inputs -0.3 — 0.8 v
Note: All voitage values in this data sheet are with respect to Vgg unless otherwise specified.
Bl S005650 0001307 829 WA v,
495 NPNX
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NN51V4260A serles
‘CMOS 256K = 16bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 3.3V £10%)

YMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lect Operating Current -40 125 mA | tge= tﬂc__(min.) 1,2
45 120 mA | RAS, CAS, Address cycling
-50 110 mA
-60 920 mA .
lecz | Standby Current 10 | mA | RAS=CAS2(Vgs-02V)
20 | ma | RAS=CAS2Vy
Standby Current 100 pA | RAS=CAS 2(Vc-0.2V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or(Vgg+0.2V)
loes Refresh Current -40 125 mA | fpc =tpe (min)
(RAS only refresh) -45 120 mA | RAS cycling, CAS =V, 1
-50 110 mA
-60 90 mA
lccs Fast Page Mode Current -40 65 mA | tps =tpe (Min.) 1,2
-45 60 mA | RAS =V,
-50 55 mA | CAS, Address cycling
-60 55 mA
lccs Refresh Current -40 125 mA | tgc = trc (min.)
(CAS before RAS refresh) -45 120 mA RAS, CAS cycling 1
-50 110 mA
-60 90 mA
lecs Refresh CunIgtlt 150 BA |.512cycles/ 128ms
(L version : CAS before thas < 200ns, WE 2 ( Vg - 0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or { Vgg +0.2V)
lecy Self Refresh Mode Current 150 WA RAS =CAS < (Vgg+0.2V)
(L version) All other input high levels are ( Vgg - 0.2V )
or input low levels are ( Vgg + 0.2V)
') Input Leakage Current -10 10 PA | OV<V)y< 3.6V, Others =0V
(Any input pin)
liol Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS 2 Vjy(min.)
{For high impedance state) OV < Vour 3.6V
Vou Output High Voltage 24 \" low =—2.0 mA
Voo Output Low Voltage 0.4 v lop =2.0 A

Notes: 1. Igcy . lccs » Iccs and Iggs depend on cycle rate.
2. 15c1 and Igc, depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢¢ = 3.3V £10%, f = 1MHz)

SYMBOL PARAMETER MIN. MAX. UNIT
C|N~| Address(A0 ~ A8) —_ 5 pF
Cmg m, UCAS, EEKS’, WE,GE — 5 pF
Cour 1/01~1/016 - 7 oF
BE 9005L50 0001308 7?L5 WM
NPNOX av6
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

A.C. ELECTRICAL CHARACTERISTICS

Vin/ V) =2.4V/08V Vo, /Vo =2.0V/0.8V ouputloading C, = 50pF +1TTL
Operating conditions : (0 °C<Ta<70°C, Vg = 3.3 V + 10%, Vgg = 0 V) (NOTES 3, 4, 5)

Test conditions :

No, | . NOTES PARAMETER 0 e A B0 oy NOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

1 | tonay |teac |Access Time from CAS — J12 | — |1 | — {15 1= J15 | ns |613
2 | tohsav |toma | Access Time from CAS Precharge — 28 — 30 —_ 32 - 35 ns (13,14
3 |tawvav |t | Access Time from Column Address — 20 | — l2s [— T2z 1= [30 | ns |743 |
4 |tgliav trac |Access Time from RAS — |40 | — |45 | — |50 | — |60 ns |67

| 5 | tarons lose | CAS Hold Time 40 | — las | — 50 | — |60 | — | ns
6 | tauicwr tonm |CAS Hold Time (GAS before RAS Retresn) | 8 | — | 8 | — | 8 | — |10 | — | ns T

7 |tauicx_|tons | CAS Precharge Time (Seff Refresh Mode) | 50 | — |60 | — |50 | — |50 | — | ns
8 |toracia Itopy |CAS Precharge Time 10 |— J10 {— |10 |— |10 | = | as

(CAS before RAS Refresh)

| 9 |touzcwz tcp | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — 5 — ns | 14
10 | torach |tcas | CAS Pulse Width 12 [100K | 13 |100K | 13 {100K | 15 [100K | ns
11 | teLinez |tesn |CAS Setup Time 5 — 5 — 5 — 5 — ns

(CAS before RAS Refresh})
12 | toiax |tz [ CAS to Outputin Low-Z 0 — 0 - 0 — — ns 8
13 | tewzriz |tepe | CAS to RAS Precharge Time — 5 — 5 — 5 — ns
14 | totwiz |towp | CAS to WE Delay Time 7 2 | — | | — (35 |~ |3 [ — |ns |41 |
15 | toiiax |toan |Column Address Hold Time 5 |— 18 [— 18 |~ |10 1<"1ns
16 | taisax [tan | Column Address Hold Time 30 - 30 - 35 - 40 —_ ns
Referenced to RAS
17 | tavere |tasc |Column Address Setup Time 0 — 0 — 0 — 0 - ns 14
18 | taypus |traL |Column Address to RAS Lead Time 20 — 22 -— 24 —_ 30 — ns
19 | taywiz |tawp |Column Address to WE Delay Time 38 | — |48 | — |5 | — |5 |— ns | 1
20 | tciipx |tow | Data Hold Time 5 — 8 — 8 - 10 — ns 12
twiibx
21 | tovcre |tos | Data Setup Time 0 — 0 - 0 - 0 - ns | 12

| vz
22 | tosqv |toea | OE Access Time — 12 — 13 — 15 - 15 ns
23 | twuiorz {toen | OE Command Hold Time 8 — 8 — 8 — 10 | — ns

24 | towav |togp |OEtoDataDetayTime |6 | — |7 | — la [ — T1o |— | 1771

25 | toypqz [topr | Qutput Buffer Turn-off Delay Time 0 10 0 13 o] 13 0 15 ns 10
26 | tonzox |toez |Output Buffer Turn-off Delay Time o] 8 0 10 0 10 0 15 ns

Referenced to OE |

27 | toismHr [tasy | RAS Hold Time 12 | — |13 | — [18 [ — |15 | — ns

28 | toripmt [taon | RAS Hold Time Referenced to OE 8 | — 8 — 8 | — |10 | — ns

29 | taueniz [thp | RAS Precharge Time 25 | — |25 | — [25 | = |30 | — ns
30 | tanznie [taps | RAS Precharge Time 7 | — |8 | — 19 | — |[110 | — ns

! (Self Refresh Mode)
31 | taiipm (taas | RAS Pulse Width 40 100K | 45 |100K | 50 [100K | 60 [100K | ns

32 | tau 1 | tanse | RAS Pulse Width (Fast Page Mode) 40 [100K | 45 [100K | 50 100K | 60 [100K | ns |
33 | taL1pH1 | trass | RAS Puise Width (Self Refresh Mode) 300 | — 300 | — [300 | — |[300 | — us

| 34 | tasos |thp | RAS to GAS Delay Time 12 |28 113 |30 [13 |35 |13 |45 | ns | 6
35 | tarnocle |tRpe | RAS to CAS Precharge Time 10 — |10 —_ 10 - 10 — ns

B 9005650 0001309 6Tl MW
a97 NPNX
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NN51V4260A series

CMOS 256K % 16bit Dynamic RAM
MBOL : 40 -5 50 60
wo. JE:EYQ STD. PARAMETER MENL | MAX. | MHN. | MAX. | MIN. | MAX. [ MIN. | MAX. UNT | NoTE
36 | tayav | trap |RAS to Column Address Delay Time 10 [19 [11 |20 |11 [28 |11 (30 | ns | 7
37 | taiiwz| tawp |RAS to WE Delay Time 8 | — |75 | — |80 | — ‘|8 | — ns |11
38 | tonawe| trcn | Read Command Hold Time o |—]o |—}o0o |—]|]0o |— |ns |®
39 |tom2 |tarn  |Read Command Hold Time: 5 — {5 | —}| 85| —]|8|—| ns 9
Referenced to RAS
40 | bwpci2 |thes | Random Command Setup Time 0 —_ 0 —_ 0 - 0 _ ns
41 [taopiz [tre  {Random Read or Write Cycle Time 70 - 80 - 90 — 110 | — ns
42 [toroce (tee wpgrgewmeCycleTlme 23 _ 30 _— 33 —_ 40 —_ ns 13,14
43 | opo |tauw | Read-Modify-Write Cycle Time M5 | — | 120 | — | 1258 — [ 185 | — ns
44 |toiociz | trrmw | Read-Modify-Write Cycle Time 55 - 57 _ 57 —_ 66 —_ ns |13,14
(Fast Page Mode)
45 |taer  Itaer | Refresh Period — g8 |- 8| —| 8|~ | 8 ms]| 15
46 [taiax |tran |Row Address Hold Time 7 — 8 _ 8 — 8 — ns
47 [tyme |tsp |Row Address Setup Time 0 —1o0o | —|o0o]|—1]o0]—1]ns
48 |t tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 ns 4,5
49 [toLywmt |twon |Write Command Hold Time 5 — | 8 | — 8 | — |10 — 1| ns
50 |twiwhi|twp | Write Command Pulse Width 5 — | 8| —| 8 —=]1w0w|]—=1]ns
61 |twiicle |twes [Write Command Setup Time 0 — 0 — 0 — 0 — ns 1
52 (bwiiomt |towr | Write Command to CAS Lead Time 12 | — (13| -1 — |15 —|ns
53 |ty im |tawr | Write Command to RAS Lead Time 12 | — 13| —]1B3[—~]15]~/|ns
Notes:
3. Eight Initialization Cycles are required following a 200us pause after Power Up. These Initialization Cycles may consist

12.

13.

18.

of any combination of the following : RAS only refresh Cycles, Read Cycles, Write Cycles, CAS before RAS refresh
Cycles.

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

between VlH and V"_.

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

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

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

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

. Assumes three state test load (500 ohm to 1.4V Thevenin equivalent).
. Either tpgy or thpy Must be satisfied for a read cycle.
. torr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output

voltage levels.

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

characteristics only. If tycs>twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tawp2trwp(Min.), tewp2towp(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 write cycles and to WE leading edge in read-modify-
write cycies.

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

. tasc2tcp to achieve tpr(min.) and topa(max.) values.

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

B 9005650 0001310 313 =
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NN51V4260A series

CMOS 256K x 16bit Dynamic RAM

WORD READ CYCLE
e - trcuy —
tras(31) —
_—
RAS N /
terp(ra) — losHs) - >
> | treD(@e) - tRsH(2?)
- le— - teAs(10)———
UCAS \\ : /
LCAS /
le— tRAD(36) _trapgy
tasrin) | | tRane) tascity) tcan(1s)
1—.‘

le— tRP(2g) ]

tt——— tCRR(13) —

<—>1 -

A0~AB8 7 ///bg: Row Address X 7

/O 1~
Vo 16

—\
Column Address 7&1/ /

taR(e) le— tACH(38) -»]
P tRRH(39) -+
T N
a—— tROH(ZE)
- toea(2z)
y iy Y,
le— toac(n > torres)
- | —

High-Z

e ————+—— tRac()

= taa@m) ———

-

e toEz(oe)—m
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2

—X
e - toLzoz)-
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NN51V4260A series

CNIOS 256K x 16bit Dynamic RAM
BYTE READ CYCLE
tacun
tRas(a) T 1 . ——
AAS \ N
'(mP(m') ':CHD((S;)—.n— trsHien — chma)—J
lt—— tcas(10)—————»]
ucas __/ N [/
(or LCAS)
cas __/
(or UCAS) e tRAD(3) g LT S
tasrU7) | | trRamus) tasc) 'cmng _
Ao-as 7/////X. Rowddress JX(/////X_ Column Address Y Y,
tanie) L)
wE LTI i
ja—— tROH(28)— ]
o LTI Ly,
Vo 1~ High-Z
vos
(orvo 9~ ke— toact) —
V0 16) g ——» torF(zs)
taacw > e— toezi2e)—>
Yoo~ High-Z ﬁ Valid Data-out _——————
(orvv%it;) o /////] - vigh or Low
B 9005650 0001312 196 W
NPNX 500
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NN51V4260A series
CMOS 256K < 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

et C e e tAcaty -

>
|
- tRag(an) - ——— e e e - tRP(20) >
i ! !
—_— : -
- ! / \
RAS \r i
‘ ;
S T — - ‘ ‘
teap(1a) | }
> . taco@e ~ - tpgh(ey) - - e -~ lcppz) - w
. ' | |
‘ - - 1gas(r0) - ! |
UCAS - T \ / /
LCAS / | N
‘ tar(is) ;r -
1RAD(36) — ottt - e TRAL(18) [ - -
t Asn(u) t RAH(AS) tasc(t7) | tcanus) :
L o) | - P
7 . R |
AO-A8 />¢ Row Address EQ 7 % Column Address _X/////.//// S
1
R
s — ————— towl(s2) —— ,J
bty e AR (sg) —
e twesyy ————
I
I 20000 /
WE L/ 7/§ /
twes(s) —» t —-— twerigag) ——— -
s sy
—_OE / V19774 /// ///// LSS //

—— lpn(20)

Valid Data-in

Il 9005650 0001313 0Oce .
501 NPNXX
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NN51V4260A seéries
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tRc) >
< tras(an taree
————e—
AAS N / N
torpua tcame)
- tacopy ———>{*—— thsHen ta—— tenppiz) —e
——— tcas(10) —w
UCAS __/ \'\- / ]
(or LCAS) )
LCAS __j
(or UCAS) - tarie)
ke tRAD(38) - tRAL(18) ]
tasaun | | IRAHS) iﬁfﬂ =lc:AHns)
AG-A8 /X Row Address 1X//////X_ Column Address X/, I
-+ - tcwusz)—J
- trwi(ss)
- tweiso)
WE N I, Y
twes(s1) - twohe)
OF Wi 7 Y L
or LTI L
(or VO 9~
VO 16)
tos1)
——r—q— —— tprpo) —

Wi U VR Ve ] LI
(°r"u%1€) ' 777 High or Low
, Il 9005650 0001314 ThE9 HN
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NN51V4260A series

CMOS 256K < 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

UCAS
LCAS

A0-~A8

70 1~
Vo 16

- trc@n >
- tRAs(31) -~ tepe) )
\ / N
le—— tesks) ]
teap(ry tReo(ae) <— tRsHEy teRP(13) —
—— tcas(10)—]
X
/ \ / /
te—— 1aR(15)
te— tRAD(36) tRaL(18)
tashr) | | 1RAMH@s) tasciin) | toanns)
- *D‘ | - -
7/ /X Row Address M m Column Address W / / /

7
/ ///

/ /// s

//

e ‘cmrsz)»l

lae— tRwLsY) . )

o

toED(24) toEH(2a)
I // L 7 v 777 /Z?
tosea1) toH(20)
[._J e -
Vi), —/] (72X Valid Datan Xf/' 7 7

503

MR 9005650 0001315 975 mm
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NN51V4250A series

‘CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

e tacu »-
trasan————— trpz0)
RAS N /
le—— toss) >
teRP(13) le-— tRoD(a4) < tRsH(E7) t—— toRP(13) — ]
a— teAs(10)—m
(or LCAS)
cas _/
(or UCAS) e—— taie)
l—— tRAD(38) — @ tRaL(1e)
tasmuz) | | tRAHGE) tascan | toanys)
<—>I - - .
AO~AB @Z Row Address M M Column Address EW/ // /
a— tom(s2)
et— tHWLL:’i——~—>
La— tWP(50) ——
we U L v, Wi
toED(24) toenza)
r——.
o e Ui
s T Y I I
(or VO 9~
V0 16)
tose21) tbH20)
High-Z i
o9 T — K vaivatain X/ Y
(orl{l%1s~) :Hsgngrum
I 9005L50 0001316 83 W
NPNX 504
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

-

tamw(az) ERREE
\ 1
} .- - - ~ tras@1) T T e tnp(zsr’{
i | ‘
T | t : |
tereuay | (Y - s - - - T tears |
- > . tFQCD("M).;,,,,!< - tRsHE27) - oo ~,1 - el
! ; ] '
i - 4 o ! ;
‘ | - CAS(10) > | :
UCAS ~ ‘ —
cas ___/ | w / | /
! A
’ le_- tAR(18) ,,.! o - I
J e  tRAD(36) -y tAsc;n) ’ !
tasmun [+ - trarus) [* - toaH(1s) o i
/7 R ,//// iz ///m ,/// // iy
/77777 Row Address Column Address X // Iy
A0~A8 . : A ‘ . | s
i
! | —— tawpigy- ‘ |
! \ towise)
*———— TOWD(14) — . -
- 4 tRwDE — N
— S / / i
WE iy // / / / g
I
[ S
toea(e2) toeD(24) oy
- i | tweesa)
i | i
‘ ™ toezes
OE 3 / L
} | teac) o i E ;
i I
. - taa ] | ‘ i t
; | tosez1) | | toH(E20)
- ———— tRaci) ‘-1 ’ D
Vo 1- High-Z /7R Data-out
/O 16 74

terziz)

B 9005650 0001317 778

505
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NN51V4260A seories
‘CMOS 256K * 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

trvw(as)
. tras(@t) tape)—
RAS N N
tempuy | [ :::;‘:\ et IcapuaL
l———————————— TCAS(10)————— ]
ucas __/ NN / 7
(or LCAS)
LCAS _/
(or UCAS) e tascie)
ta— tRAD(36) — tascin
tasrun <—>1 traue [+ - toaH(15)»
AO-A8 /IR Fow Address Column Address X/ Y/ Y
tawD(18) towd
le— towo(y)—
- tawn(a?) » trRwisa)
WE L L
toEA@2) toED(24) twpiso)
loez(e)
oF Y L /
119 T v v
(or "I10091~6 ) teacq)
= taa tpsay| | ToH20)
e tRACH) i >
e HighZ Data-out Datan X/
(or vll%k) touzia m : High or Low
Il 9005650 0001314 LOu WM
NPNX 508
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NN51V4260A series
CMOS 256K < 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

tRP(2g)
- tRasP(32) < P(20}
RAS N / N
toRp(1) | [¢ tosHe) ————————»f [ tecway — ™ [* tRsHEN ™ | tcrpps
theogsy ter@ | teaspio  tore teasqio) ‘
- tcas(10) >
UCAS % % /
icas __/ N
le—— tar(6) >
t [*+— tRaD(s) t —‘ \ . tRAL(18)
AH(15) CAH(1
ASH“& ] .- 49—(—) tascn - - — )hsc(mb-‘jc S
r tRaHue)  tasciz) teans)
- =
o XX cam XK cm X[ 7777
AO-A8 //)I Cﬂr"ﬂ f
l l"ws) * T e S| tannGe)
I
! thcswo) || tRon@as  tResuoy  tReH(ag) tReso) tRoHas
| t -—Tﬂ—h lep| FOHEB
I i i

wE 7 X/ N Y

[¢— tcpag) — toraz)

I

; ‘ tROH28)

| toeaEz) toEAE2) b

i ] toEAz) [#

| |
= [N | 4 7,
OE . 74 4 4 .
taam) L R ‘ toFF(2s) L_, torres) ,L‘ torFes)
teac t —> "
CAC CAC(1
—— - — tpacw) M to;r Ct) oz
26)

YO 1~ ’E__ b
Vo 16 e | |

tcizrz)  Data-out toiznay  Data-out teizz  Data-out

:HighorLow
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‘NN51V4260A series
CMOS 266K * 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

trrspiaz) ‘tm
RAS A N
teapag) | [ losH® [ tecuy —>| [+ trsuen™| | torpys)
[ [ tRooee > tor | loasnn  toem teasio)
ke tcas(10) 9
ucas __/ N 7 ON_Y N /
(or LCAS)
LCAS __/
(or UCAS) le—— tan(ie) —I
tasrun) :twaﬂ)j‘ loAIs) 1,001 toams) tsccmalle ‘:R:m)——
tHA‘H(u) tasc(in iGAl‘ﬂS)
Av-as /R Row K7/////K Column Wmm i Y,
] IAIA(a) " — taaz) > L tRAK(39)
|
_fnw(w) troHzs)  tReswo) ‘ncn(g) . tacsun trcHas)
r b 1
we Ly
le— topag) — [e— lepag —)
trokize)
toeaes) toeae2) . - "
OEA(22)

R/ SR, A Y ////|/>; 2y

1o 1~ High-Z
vos
(orvo s~ taa »lta tOFFES) torrzs) toFF(25)
VO 16) toscey ‘
tracis) I I tcac() «— > teacn)
1oez(6) toEZ(26) toEz(e)
Wi p | ; —
— —
(or vy%‘g") toizizy  Data-out towzozn  Data-out tazpz  Data-out

/] igh or Low

M 9005L50 0001320 2b2 M
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NN51V4260A series
CMOS 256K < 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

tRP(29)
- tRasP(E2) . e S e
i
= \ /N
RAS A £ ‘
|- toSHE) - ‘ t - -t .
torraia | ™ (5) - - PC(42) *j - ASHE7) >
< - tRCD(34) - : g
‘ ‘{ tcasooy | tere) tcasioy top) | . teaspgy | tcrppa
i > - i | (13)
UCAS 1 \ ;—-V—,—\ | ZH—
/ i !
tcas /| L N /N £ !
| : . !
{ ! |
E . tRAD(:iG)"l | i | +,,{,, IRAL(1B) - 45‘
\ i i 1
| ‘ : !
fAsn(v)i' trAH(6) tascani tcam(is) % tascpizy | tcanps) tascary | tcan(s) 4‘
: > - >ie -
L ke i 1
7777777 Column W77 Column /1
AO0~A8 / K/ .t / //
! | i R
- "~ towL(s2) {"T" tewusa) +—+ towis)
: | . TRWL(S3)-——
twessn twesest) | twerde)  twesgst)
le ) —- ‘4 - e e twWeHug)
WE ! — 1\// L
| t
f\t+l W0 l4 twpso) =
b
| -
OE ‘
[
; ; |
tosen|  toweo tosen | toHeo)  tosey) ! 1DH(20)
] - - S - Pt P
i I
T 7T r y p S s N 1 ; -
'{,%11"6 iy "/ /f/)ir Data-in \ Data-in »m | Data-in

B 9005650 0001321 179 mm
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-NN51V4260A series
CMIOS 258K < 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

tRASP(32) > ‘m‘
—
RAS N F\—
teap(1a) o loeum r tPotn——sy o lRmuan—»
l&——— tRCD(34) —» toaseo) | torm toaspo)  ter) tcas(o) teapua)
ucas /| N \ /
(orLCAS)
LCAS
(or UCAS) e tRAD(%)—'] tRaL(18)
tasr@n | | tRAH@E) tasc(1n)| teanqs) tasciin tcAH;|5) fnsctn) toan(1s)
ot b <—o| -H- 4——] »] 1—»]
pow 777X comm X775 comn W77/ X comm K777
tews2) J "< tewLszy "l E‘-r‘ tewusa) "I
. — tAWL(ES)— |
wese tweHag) t:'rc—srg” 1'!2‘( “ twesin e tweao)
s v SN, AR SN
e twpiso) ——j - tweiso) Lr twhiso)

oF i L T,

os / 7/

(1%
) toseer) tDH(20) tos(en toHzo)  tosey) toH(z0)
Vole Data-in Data-in Datain  X/////)
(orVO 1~
vo8)

/////] High or Low
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

RAS

UCAS
LCAS

AO~A8
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511

B 900550 0001323 T?1 R

trp(20)
tRASP(32)
N
e tcaiks) tPRMW(4) tRsHe2
teapia) 7 teap(ia
fo— tRCD(34)—o : ' ]
e toasp—of 9 L tcasii0) oPe) le— tcas(io) .
7 \! / 7 N //
tRAD(36)
RS t t e traL(ie)
tASRU7) | trares) tascon O tascizy | 'CAH(IS) tasci7) | teaws)
N
ﬁkﬂow @ Column W///ﬁ&olum Column w
towsz) tewusa towLs2)
| tRw(s3,
" tRwD(E7— {53)
R U Lo towna)— ke toWD(14) > e 1OWD(14)
7 N Y/
'AWD“Q)‘D be—tn] e ‘AWDUB)—— et ‘AWD(!O)A’
twe(so) tweiso) tromea) twr(so)
toeazz) | toea2) r \ “
o i - OEA(22)
toED(24) toeD(24y LoED(24)
t ]
s e tCPA@) — le— tCPA(R) |
"u?(a) - taa) L+a taa) -
toez(2s) toez(ze) torao toEZ(26) l- toras
. L] tDHE0) DH(20) i D (20)
le—— tRACH) - IDS(Z') e os@n|
High-Z 4 ? 4
\ ;
| l
-k | . -t . o .
tazoy | Datadin torzoz Data-in 1., Data-out Data-in
Data-out Data-out

m : High or Low

NPNX



NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE -

. trp(ee)
. — ’
RAS ) N_
tcsH(s) trRmw(4s) tRsHezn) |
tear(13) I \ l tenrp(ia)
e teAS(10) ] e Y e LOAS(I0) ] | toASII0)
| m—
UCAS N\ /N N //
(or LCAS)
LCAS __/
—_— t
(or UCAS) . Bikinceicl I I8 . thavtey
M]_‘_ﬂ_ RAH(46) Lw_lgm) CAH(IS) [Ascun CAHOS) tasc(17) | Yoaos
AO~A8 Wﬂwm Column X//// Columrw Column Z/ /
tomez | toma || - tomga |
o t
: tawD(an— RWL(53)
nlc;sum te— tOWD(14) ] le— toWD(14) o e— toWD(14) -
we g N N N
tAwD(19)—» - 1~ tAWD(19) —»{ t-—i le—— tAWD(18) —o] ;
WP(50) WP(50) trosza PO,
toEA toeacez r toeaez)
—_— - -
OE { 1/ /
Vo 1~ High-Z
(or :: 98- toens) toeniz4) toenize
Vo 16) tc,._.‘q” e topagz) -] - toraz) -
e lA?(a) -] taaa) L_}P_. taa)
t Ll . t 1 t (26)
0F2(ze) r_ tDH(:»EZ(zs) tDH(20) r ‘_f’m(zo)
le— tRAC() tosey e tosey) e
i — > —
(or /O 1~ . R .
vo8) tozo D:tta-m torzoz) D D::a-m tazyy Data-out Data-in
-0 ata-ol
/////] - High or Low
BB 9005650 0001324 908 W
\VZ
NPNXX 512
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE

[ tRC(41) T or T -
e HRASBY) o ety - tRP(29) el
—_— ‘ -
RAS \ f_—,l\—
i

terp(ia) . tmecqas)
R

UCAS

tasn7)| . tRAH(4E)
- ]

- 7
/ / N/ / / VISV ISy S
no-as LR Rew XX

Note: WE, OE = Don't care. y High or Low
CAS BEFORE RAS REFRESH CYCLE
e e - L taciar) S
pe e e S tRAS(B1) — - - o e e tap(eg)——w
§ Y
RAS / | tAPcas) ) —
—_— tepneg [ - - —— tcHReE) - —- -
&AS | tosman 71/ iy ;
LCAS & Il
le— 1oFF(z5)
High-Z
Vo 1- ) o
VO 16
- High or Low
Note: VE, ETE, AO~A8 = Don't care.
B 9005650 0001325 a4y WE
N,
513 NPNX
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NN51V4260A series

CMOS 256K x 16bl!pyhamicRAM

HIDDEN REFRESH CYCLE (WORD READ)

trcn)
r——— tRag(al) ————>
RAS N /
FT)— e tRCD(3) - tasHEn toHme)» e tCRP(13) —m
s 7 O\ 7
tAanL <t—n>lm “l m‘tfﬁln tcan(is)
no-ns LK Rew XX cowm X777 L I
tres(eo) | trAK(3e)
an
WE /4 X iy
oE LI . W /{{ Y i
v"% 11-‘s High-Z gm Valid Data-out y—
/////] vigh or Low
M 9005650 0001326 780 mm
NPNXX 514
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NN51V4260A series

CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

trcy) N Rty —
- tRas@) ——— - tRP(20)-» tras(a) tre(20) >
— Ty
RAS N / | W
& tAR(16
t
i le—— tRCD(34) tAsH(27) -] tcm{s}} tcRR(13) —|
UCAS _/
(or LCAS)
LCAS _/
(or UCAS) e— tRAD(E) tRAL(18) —
tasn(a7) { RAH(4E)  tascrr)
R ’t » tcans)
7777 X > a Ty
no-na AP XX oam X7 7 77
!
tres(o) 1RRH(30)
] i
we LT N
- tAa@) ——m
OF LU 7 / /
I
Vo 1 \ High-Z
vos {
(or /0 9~ e toacq) > toFF(s)
1/0 16) L teiz(iz)
- “tracy) ———
vo o~ High-Z —77X Valid Data-out ,
(orl/O 1~ [ i
110 8) : High or Low

515

B S005L50 0001327 b1L? Wm
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NN51V4260A series
CMOS 256K * 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

tRcus— tAcuy ——

tRas(31) tRP(29)-»|
———————— t
RAS N ZL ”

terp(12)

- [4_. le— IRCD(30) g tRSH27) - tcHaes) la—tcnpm;—»
- Q 7

Bl N P
) S Y I .

le— tweHa0)—m
twr(s0)—

wE iy A

A

tos(1)

F—— tpryz0)————™

OO/, ST )
/////): viigh of Low

B 9005650 0001328 553 WA

NPNX 516
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NN51V4260A series
CMOS 256K < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

- tRc) RS S S {07’} S ——
t————— tRAS(31) ~— —» - tapEe)»{ a— tRAS@Y) > - 1RP(29) -
— —_— Zyﬁ I !
i
RAS N 8 51; / ____
r——————— tar(ig)— -~ i [
tereiiay t
RCD{34) tRsH(27) -] ‘cHR(S)b] Iq ——tcRP(13)-—»
X
ucas ___/| N /
(orLCAS)
LCAS _/
(or UCAS) te— tRAD(36) tRAL{18) —»|
|
tAsSR(47) L('RAH(AS) tascn
R > > - toaH(s)
7/ /bgh Row /7 Col X2/, /) /, ¢
AO~A8 / u A umn LSS S S
twesisn
- ! le— twcHg)
- twe(so)
7777 77777 T 777777777 77 y y
ﬁ 7 // / ' "/ /C// //i/ iy // / A | //’/ s /////// /,‘/ 7 //// y //, S 5y 74 ,/// /
i y T Y y, 777
OE / 7 //, e sy ///"'/ 7/ /) // SIS
VO 1~ / f 7/ S / I ///'/ / / // / 7/, ;/ LT /
vos
(or VO 9~
VO 16) tos(en
lt—— tpHg)———™
SES S / v . . v Iy / Yo / 7/ oy
VOO~ /)0 1 %L Valid Data-in N i
VO 16

(or VI%"S‘-) : High or Low

MR 9005650 0001329 49T =

517 NPNX

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



CMOS 258K % 1601t Dynainic RAM

SELF REFRESH MODE
t

_J | / N

trpcss) %ﬁﬂ 1)

tonsm tCoRP(19)

teas _ / | ; L

ternie)

e 15047

Ao-A8 7//1{/////////////////////// T ////////////////////»1 om Yoo

\ 1 OFF(25)

wi. —x High-z
vo 16 F4

Note: WE, OE = Don't care.

':nghorLow

M The NN51V4260AL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN51V4260AL 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 holdmg 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 NN51V4260AL exits the Self Refresh Mode when the RAS signal is brought " high *.

M 9005650 0001330 101 W=

NPNOX s18
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

ORDERING INFORMATION

NN51V4260AXX(X) - XX
SPEED
PACKAGE
VERSION
DESIGN CODE
MQODE
POWER SUPPLY

40
45

60 :

[

BLANK
Lo

4260 :

BB 9005650 0001331 Oua M

518

40ns
45ns
50ns
60ns

Plastic SOJ
Plastic TSOP TYPE(I

Standard Version
Long Refresh Version
128ms Refresh
NN51V4260A series

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

3.3V Version

NPNX
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