NN51V4260A series Fast Page Mode \V7
CMOS 256K x 16bit Dynamic RAM NP N>A(
DESCRIPTION Preliminary Specification

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 de-
signed 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 tim-
ing constraints associated with address multiplexing. o

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 re-
fresh cycles, or normal read or write cycles on the 512 address combinations of A0 to A8 during a 8 ms period.

Multiplexed address inputs permit The NN51V4260A series to be packaged in a standard 40-pin plastic
80J,44-pin plastic 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 interface with high performance TTL logic families.

FEATURES B Fast Page Mode Operation
) M Separate CAS (UCAS, LCAS) for Byte
W 262,144 X 16 bit Organization Selection
B Single 3.3V £10% Power Supply W Byte Read/Write Mode Operation
W Performance Ranges W Low Power Operation
Low Standby Current (CMOS level inputs)
Parameter -60 | -70 — Standard 1mA
BAS — L version 100pA
Max. RAS
A:cxess Time (trac) 60ons | 70ns M 512 Refresh Cycles
Max. CAS 15ns | 2ons - Standard distributed across 8ms
Access Time (toac) — L version distributed across 128ms
Max. Column Address | 3ons | 3sns H Self Refresh Mode
Access Time (tan) (L version)
Min. Read/Write 110ns | 130ns M All inputs/Outputs and Clocks
Cycle Time {tao) fully TTL and CMOS compatible
M Refresh Modes
RAS only

CAS before RAS
Hidden Refresh
W High Reliability Package
Plastic 40pin SOJ (P40SJ-2B0)
Plastic 44pin TSOP TYPEH (P44TP-3B4)
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

Voc$1 20fp Vss
/10402 39|p O4e
o3 38|p /O4s
00| 4 37|p VO44
1/1048(5 36| VO43
Vecll|6 35[0 Vss
17osQ{ 7 340 VO42
170gl|8 33{0 VO44
11070\ 9 32| VO4o
vogQ| 10 31|Q VOg
NCO|11 30|F NC
NG| 12 29|p [CAS
WEQ|13 28|p UCAS
RASO|14 27|p OE
NCQ|15 2610 As
Ao)16 2510 A7
A Q|17 24P As
A 018 23|10 As
AzQ|18 2210 A4
Vecl| 20 2110 Vss

40-pin SOJ ( 400mil )
P40SJ-2B0

NPNX

O

Vee [
17Ot [
1102 O
/03 [
1104
Vee ]
1105 O
1106 0O
1707
1/08 [

= O O N A WON=

[=]

NC 0 13
NC 0] 14
WE 0] 15
RAS m 16
NC O 17
A0 0] 18
A1 019
A2 [ 20
A3 21
Vee @M 22

440 Vss
43D vote
420 11015
410 V014
401D 1013
390 Vss
asn 11012
37 o vot1i
360 Vo010
35[0 1109

32f0 NC
31 [0 LCAS
30D UCAS
29D OE
280 A8
27D A7
260 A6
25{D A5
240 A4
230 Vss

44/40-pin TSOP TYPE (II)

(400mil)
P44TP-3B4
PIN NAMES
AO~AB Address Inputs
RAS | Row Address Strobe
UCAS Column Address Strobe
Upper Byte Control
LCAS Column Address Strobe
Lower Byte Contro!
OE Output Enable
1/01~1/016 | Data-in / Data-out
WE | Write Enable
Voo +3.3V Supply
Vgs Ground
NC No Connection
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O
OE O ¥
RAS O——»| AASClock | — ™ WE Clock
RAS Generator » Generator |
. v ¥
LCAS O——» (F Clock - rﬁ Clock
ucas O - : - sl
y v
Refresh
Cgurﬁtser . Yy
Column Decoders
{} Lé)wer /01
[ ]
A0 - Sense Amplifiers < > [?/BVO:: .
ot el
A1 O—» > & 1O Logic Butfers ¢
A2 O— <jj e 108
A3 O—m{ Address l
Buffers
A4 O ‘ l
A5 O—s —
. Memory [ |/O 9
A6 O_’ g Array Upper L]
. B
A7 O—» 3 (4.194,304) :Jl> bas | e
A8 O—» S :J1> Buters .
s - /O 16
Sugis;;ate " O Vee
Generator «+—0O Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL | VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relative to Vss | VinVout | —0.5t04.6 v absolute maximum ratings are exceed-
Vot Voo Relative 10 V. v YTV v ed. Functional operation should be re-
oftage on Vcc Relative 10 Yss ce D4 stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg —55t0 +125 °C the operational sections of this data
Power Dissipation Pd 1.0 w sheet. Equs_ure to absolute maximum
Ambiont g T " T 7 oC rating conditions fo!' extended periods
mbien (?pefa ng Temperature 2 Oto+70 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 33 36 v
Vss Supply Voltage 0 0 0 v
Vi Input High Vottage, All Inputs 20 —_ Vct0.3 v
ViL Input Low Voltage, Al Inputs -0.3 — 0.8 \'
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
B 9005L50 0000556 392 WM W
NPNX
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NN51V4260A series

CMOS 256K x 16bit Dynamic RAM

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

SYMBOL| PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lceq Operating Current -60 115 mA | tgc= tB_g__(_min.) 1,2
-70 95 mA | RAS, CAS, Address cycling
lccz | Standby Current 1.0 mA | RAS=CAS>(V¢c-02V)
20 mA | RAS=CAS2V,
Standby Current 100 | pA | RAS=CAS2(Vge-02V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or ( Vgs +0.2V)
lecs Refresh Current -0 115 | mA | tac=1tgc (min.)
(RAS only refresh) -70 95 mA RAS cycling, CAS = Vi 1
lecs Fast Page Mode Current -60 70 mA | tpg = tpg (mMin.) 1,2
70 60 mA | RAS=V,
. CAS, Address cycling
legs Refresh Current -60 115 mA | tgg =1tgc (Min.)
(CAS before RAS refresh) -70 95 mA | RAS, CAS cycling 1
lccs Refresh Current 150 BA | 512cycles/ 128ms
(L version : CAS before taas < 200ns, WE 2 ( Vge - 0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V )
or (Vgg +0.2V)
lccr Self Refresh Mode Current 150 pA | RAS =CAS <(Vgg+0.2V)
(L version) All other input high levels are (Vg - 0.2V)
or input low levels are ( Vgg + 0.2V)
Iyl Input Leakage Current -10 10 VA OV £V, 3.3V, Others = OV
(Any input pin) .
el | Output Leakage Current -10 10 uA | RAS 2 Vi (min.), CAS > Vjy(min.)
(For high impedance state) OV < Vour<3.6V
Vou Output High Voltage 24 v lon=—-2.0mA
VoL Output Low Voltage 0.4 v lo=2.0mA

Notes: 1. Icc1 . Iccs » Icca and Iges depend on cycle rate.

2. lggy and lggy 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
Ciut Address(AO ~ A8) — 5 pF
Cine RAS, UCAS, LCAS, WE,OF — 5 pF
Cour 1/O1~1/016 — 7 pF
WV M 9005650 0000557 229 WA
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, V¢ = 3.3 V 2 10%, Vgg = 0 V) (NOTES 3,4,5)

No. | NOTES PARAMETER %0 ™ UNIT NOTE
JEDEC | STD. MIN. MAX MIN. MAX.
1 |toiav |tcac |Access Time from CAS — 15 — 20 ns 6,13
2 | toHeqv [topa |Access Time from CAS Precharge —_ 35 — 40 ns 13,14
3 [tavav [taa |Access Time from Column Address — 30 — 35 ns 7,13
4 |taav |thac |Access Time from RAS — 60 — 70 ns 67
5 | tauichr |tosn | CAS Hold Time 60 — 70 _ ns
6 | taiicn [tonm | CAS Hold Time (CAS before RAS Refresh) 10 — 10 — ns
7 |tauiox_{tens |CAS Precharge Time (Self Refresh Mode) | -50 — -50 — ns
8 | tonzoLe |tepn CT_S Precharge Time 10 — 10 — ns
(CAS before RAS Refresh)
9 | tomscrz |tep | CAS Precharge Time (Fast Page Mode) 5 - 5 — ns 14
10 | toricit |teas | CAS Pulse Width 15 100K 20 100K ns
11 | tounee |tesn {CAS Setup Time 5 - 5 — ns
(CAS before RAS Refresh)
12 | toiox |tz | CAS to Output in Low-Z 0 — ) — ns 8
13 | tomomiz {torp | CAS to RAS Precharge Time 5 — 5 — ns
14 | to 1wz [tewn | CAS to WE Delay Time 45 —_ 50 - ns 1
15 | toijax {tcan | Column Address Hold Time 15 —_ 15 — ns
16 | taiiax {tar | Column Address Hold Time 40 — 40 — ns
Referenced to RAS
17 | tavere [tasc |Column Address Setup Time 1] - 0 — ns 14
18 | taypei |traL | Column Address to RAS Lead Time 30 - 35 — ns
19 | taywis [tawp | Column Address to WE Delay Time 60 — 65 — ns 1
20 | toripx |tow |Data Hold Time 10 — 10 —_ ns 12
twi1px
21 | toyore |tps | Data Setup Time 0 - 0 — ns 12
tovwiz
22 | toriov |{toea |OE Access Time — 15 —_ 20 ns
23 | twiioLze | toen OE Command Hold Time 15 — 20 — ns
24 | toupav |toep | OE to Data Delay Time 10 — 10 — ns
25 | tocroaz [tore | Output Buffer Turn-off Delay Time 0 15 0o 20 ns 10
26 | topeax {togz | Output Buffer Turn-off Delay Time 0 15 0 15 ns
Referenced to OE
27 | toimm |trsn | RAS Hold Time 15 — 20 _ ns
28 | to1mM1 [tron | RAS Hold Time Referenced to OE 10 — 10 — ns
29 | tguoriz [tre | RAS Precharge Time 30 — 40 — ns
30 | thuonie |taps | RAS Precharge Time 110 - 130 — ns
(Self Refresh Mode) -
31 | taiiRHt [tras | RAS Pulse Width 60 100K 70 100K ns
32 | taLirmt |trasp | RAS Pulse Width (Fast Page Mode) 60 100K 70 100K ns
33 | ta1rnr | trass | RAS Pulse Width (Self Réfresh Mode) 300 — 300 — us
34 | tquicus |teep | RAS to CAS Delay Time 13 45 13 50 ns 6
35 | tauaciz |trec | RAS to CAS Precharge Time 10 — 10 — ns
36 | triiav |tRAD RAS to Column Address Delay Time 1 30 " 35 ns 7
37 | tauiwie |tawp | RAS to WE Delay Time 20 — 100 — ns 11
38 | torowiz|tren | Read Command Hold Time [4] — 0 —_ ns 9
B 9005k50 0000558 165 WH V7
343 NPN2X
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

BOL -80 70

NO. JEI:s):: ZTD. PARAMETER Py WAX prvey WA UNIT NOTE

39 jthuawrz [tarn |Read Command Hold Time 10 — 10 . — ns 9
Referenced to RAS

40 |twmocle [tres  {Random Command Setup Time 0 - 0 — ns

41 |tpopie {tac  |Random Read or Write Cycle Time 110 — 130 - ns

42 |toocie |tpc  |Reador Wnte Cycle Time 40 — 45 - ns 13,14
(Fast Page M

43 itpiopie |thmw Read—Modrfy-Wrtte Cycle Time 165 — 185 — ns

44 (toiocis | termw |Read-Modify-Write Cycle Time 95 —_ 100 - ns 13,14
(Fast Page Mode)

45 (tger trer  |Refresh Period — 8 — 8 ms 15

46 |tpiiax |iran |Row Address Hold Time 8 — 8 — ns

47 |tavrz |tasr |Row Address Setup Time 4] — 0o —_ ns

48 |t tr Transition Time (Rise and Fall) 2 50 2 50 ns 4.5

49 |toriwht |twen  |Write Command Hold Time 10 -— 15 - ns

50 |twiiwns [twp  |Write Command Pulse Width 10 — 15 —_ ns

51 |twiictze |twes |Write Command Setup Time 0 — 0 — ns 11

52 |twiicht |tlow |Write Command to CAS Lead Time 15 - 20 — ns

53 |twirmt |tawe  |Write Command to RAS Lead Time 15 —_ 20 - ns

Notes:

3.

©

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 RAS refresh Cycles.

. AC measurements assume ty=3ns. All AC parameters are measured with V) (min.)2Vgg and Vy(max.)<

Vg and with a load equivalent to two TTL loads and 100pF.

. Vix(min.) and V (max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between V|, and V), .

. Operation within the tgep(max.) limit ensures that tgac(max.) can be met. tggp(max.) is specified as a ref-

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

AC:
. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a refer-

ence point only. If trap is greater than the specified tgap(max.) limit, then access time is controlled by taa.

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

11. twes: trwp: towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tywcs2twes(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tgyp2trwp(min.), towp2tcwp(min.) and
tawp=tawp(min.), the cycle is a read-modify-write cycle and the data-out will contain data read from the se-
lected cell. If neither of the above conditions is satisfied, the condition of the data-out (at access time) is in-
determinate. _

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 tya, tcac, OF tepa.

14. tagc2tep to achieve tpg(min.) and topa(max.) values.

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

|
NN BB 9005650 DDSELCISSH OTL
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

WORD READ CYCLE

tRc(41)

» le— tRPEO)—

tRAb(dI )

RAS N / N

tcsH(s)

terp(y)

taco(a4) —————wa—— tRSH(27) > tt— tcRP(12) —

la—— tcas(10)————

UCAS

tcas __/ R /]

le——— tRAD(36) __pog tRaL(18) >

tasren| | trame tasc(in tean(is)

AO~A8 ////ﬁ Row Address m Column Address :W/ ////////////////////////

taR(16) - — tRCH(38)
tRes
b tRRH(39)

we T | S

r¢—— tROH(28)}— ]

- toea2)

oF LI i Y T,

e— tcact) —

torr(25)
taaiz ——»
tRac() —» le— tOEZ(26)—»{
I{I% 11‘6 High-Z @l Valid Data-out —
le— torz(12)

: High or Low

3.
I 9005650 024050550 8L NPNDX
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NN51V4260A series

CMOS 256K x 16bit Dynamic RAM

BYTE READ CYCLE

- trca)
tras(@E1) lt—— 1RP(29)—
—_—
RAS A / N
tcrr(1) [e——tcsHe
- »| [4———— tRCDEB4) ————wta— tRSH(ZT) re— tCRP(13) ——!
|~ LCAS(10) ]
ucas __/ AL /]
(orLCAS)
LCAS _/
( or UCAS ) le— tRAD(35) - traLey )
tasrun) | | trarus) tascin | teanos)
Ao-A8 /N Row hodress Couumn Adavess (/77111111 [T LT T T,
— Y 17N la— tRCH(38) -]
|§cs (40)= |l tRRH(39) ]

Y

WE

oE LI LT

Vo 1~ High-Z

Vo 8
(o s) ‘—";:“’:: torrn

A High-2 ' Valid Da:z: )_:E———
(or ull%ig ) - tcwﬁ : High or Low
NP M 9005L50 0000561 757 WM
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

- tRcwt) >

- thasi) tRP2g) —— |
EEmm—— LA
RAS S L

tCSHEE) —————

- tRsHEz) e—— teapis) —

tReD(e)

UCAS

tcas ___/ e L7

tan(ie) >

la—— tRAD(36) - t RAL(18)
tASR(ﬂ) tl‘ll\H(tae) tascaz) tcaH(s)
- —>

A0-A8 /R Row Address T//////X Column Address Z% ]/M T
towLis2) )

- tRwi(s3) >

twp(sp) ———n]

WE Loy ‘ (T,

twess1) —» ——— twcH(4g) ————»

oF LTI Iy iy ny vz

tos(e1)
r— "—'—’IDH(ZO) B

el
Voe LI vsvanin 7771,

:HighorLow
HR 9005650 0000562 L9L WM
347 NPNX
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

trcin

- tras@a1) tRe(29) »
—_— ZL:
RAS N | W,

t cshs)

[} HCD(S‘)—.‘— tRSH(27) f— tcnpu 3) —
l—— tcas(10) —

ucas ___/| N A,

(orLCAS)

LCAS ___/

(or UCAS) - tar(is)

l—— tRAD(36) - tRaL(18)

tasr@7) traHue) tascan) tcaH(18)
ta—

ao-as R Rowaddess 77777/ coumnn asaress K117/,

- tewisa)
- trwsa)

g twp(so)

we LT i

twesst) [ — twehag) ——>

o LI Ty dddddd il iy nviv

Vos LTI T o rddr o ddddnjiziing

(or /O 9~
VO 16)

‘D_sf[l‘_ r¢—tpHEo) —
I{I%Q;G 7//////////////////// //////ﬂ Valid Data-in E(//////////////////// ////////// ///
(orl/O 1~ ‘ '
voe) m < High or Low
NPNX B 9005k50 UU[;ELSE.B S5 1B
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

tacw@) -~

- tRas(s1) [ e M
JE— —_
RAS N / N

tosHs) >

terp(ia) > tReD(ae) <+ tasHen ta—— tCAP(13) —
| — tcas(10) —»
UCAS
LCAS _/ \ -.-/
la— tAR(15)
le—— tRAD(36) — e traL(18) -
tasr7 tRar(e) tascan | toamus)
no-as /LR Rowascress X777/ coumn ascress JX(/77777177177 LT TTT T
’ e towL2)
U TV S—
re— twP(s0) ———

wE LI LTI

vl

toen(ze) toeH(23)

[ R
oF LIy NI T i

High-Z FSER _ ~
vo1- 7777 ! R vaisomen 7777171171177
: High or Low
M 9005650 [135]90055‘4 L9 . NN
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

RAS N
A tesHes)
tcRP(13) |t—| |a—— tRCDEY) <«—— tRsHET) «— LCAP(13)— |
«— tcas(o)—»]
= .
ucas ___/| NN / /
(or LCAS)
LCAS _/
(or UCAS) [e—— tarqs)
le—— tRAD(36) — e traL(ig)
tasruz) | | tRans) tascany | toanas)
> > | -
AO-A8 2’/:7/:’/:222 Row Address

(or

trRo@y)

tRAs(a1) E trrg___

e— ToWL(52).

a— AWLES)— ]
le— twP(50) ——

wE LT Y

oF LIy

R

X Y

/O 9~
VO 16)

High-Z

vos- 77777

/O 16

(ori/O 1~

vo8)

NPNXX

L vaavaanX7777777777777777777770777
m : High or Low

M 9005L50 0000565 375 W
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NN51V4260A series

CMOS 256K x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

RAS

AO~AB :Zzzzzag

Vo 1~
VO 16

\

? tRp(2g)—

I
‘—t:‘“""‘“" 7 o 1 /‘ ]
‘_nﬁv—';_" [/////w;// T
Y, ///t/i/é// / —T -
L U7 s
m 900550 0000SkL 233 M NPNX
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NN51V4260A series

CMOS 256K x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

RAS N ) N
sexs QL /7
(or LCAS) _
icas __/
(or UCAS) e targe
N/ s ) TN T, l/// T
WE N /i
= T | T T
s iy,
{or VI?O 9‘I~6 ) teacq) -
o HoZ Data-out patain 0/
(or I/|;)o1sm ) taziz) : High or Low
NPN)V< Ml S005650 0000567 178 EE
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

RAS

UCAS
LCAS

AO0~A8

Vo1~
VO 16

taasean) e trpiz)
E——
N / N
torP(13) [e—— tcshes) f#——— tpcuz) — ™ % tRsHEn ™ tcrP(13)
<+ [+ tropay—>| tere) tcas(io)  tepg) toasqo) il
ta- tCAS(10)9 |« > > (e >
/ N 4 N_ A4 N Y
taR(1s
:'::;(3;) tRAL(18)—»
s V4| i:L D tasoin gL [P tascumel |
tRA‘H(«S) lAscu-r) tean(s)
227/;7/7/;22: Row Column Column Columnw / ////////
et tAIA(s) ’1 Mt taa@) > L‘ taRH(39)
tRcsuo) tncEsa) tRCS<l40) thcree) | tRCS0) tReH(ze)
[ i
iy
l— tepaga) —» +«— lcra) t_.nou(ze)
toea(2) toea(ez) ~
tOEA@z) -
Y 1 ////////A 7 //////////
tang) | e LOFF(25) le—o; torFes) e 1OFF(25)
- ttCAC(n tecacy ‘(CACU) "
AAcE) toez(2e) toez(ze) toez(2s)
O | 0 ¥ L
teLz(i2) Datelx-out teLzz) DatL-out toLz(12) Dat!mul

m : High or Low

B 9005650 0000568 OO4 EE
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

th tRp(29)
—_—
RAS N / \n——
terpug) | [ toshis [ tpcuzy — > [* trsHEn™| tcregs)
B tRcoEs) ter(g) tcaspo)  tergg) teas(o)
et tCAS(10) - > >
UcAs __/ N 7 N N /
(or LCAS)
LCAS ___/
(orUCAS) le—— taR(i6) ‘
' — tRAD(E) ' t tRAL(18) —]
AR e _-jru- S tascan SR tascinalle ey
'RA!-!(‘G) lAsch) lcmlms)
7 - D
AO-A8 mr Row m Column Colijmn Column w ////M
L’iws) -P‘ T taam > L— tRAH(3g)
|
 tresio) ‘Hc_ﬁas) trosuo)  tRonee) | TReswo) trAcH(S)
| T 1

la——— tcpa@) —

[— tcpae) —
thoH(28)

toeaes) toea@z)

toeA@2)

S B i R

Vo 1~ High-Z
Vo8
(or VO 9~ taam > e tOFF25) e torF(2s) < lOFFEs)
VO 16) .
CAC(1) ' "
- tRAC() CAG(1) - CAC(1)
toEz(ze) toez(ze) toez(6)
e g D S
(or "I%1g ) teizaz  Data-out ;cu(t‘z) Data-out tazazy  Data-out
m : High or Low
B 9005650 0000569 TuO HN
NPNX a5
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

tre(29)

- trasp - F\—

RAS N\

le——tosHEs) trouz)—— -y le— tRSHE7I—

terp(13)
»{ |¢—— tRCDE4) ——

toasio) | tepi) tcas(io) tope) tcas(o) terp(ia)

toas N

- tRAD(as)-v-] I

thaL(18) »

tasr(47)| | tRAH@8) tascan| tcamgs) tascy | toanqis) tasc(n) | tcangs)

i |— ->—1<- <—>| -rl< ——— »He |
AO-A8 ////@Z Row m Column %Coiut_ﬂn @Z Column Z:/‘ZZZZ:
tows2) [ towLs2) [4—+ towi(s2)

N I l— tAWL(E3)——]
WeSis1) twesesty | tweH@e) twess)
> tWCH(49) pett—o R R tWCH(49)
s v Y AR\ A
tweso) —»l -« tweiso) [ twpiso)

oF LI iz,

tosee1) toH(eo) tos@n toHEo)y  tose1) toH(20)

:I-ig\orLow

BN 9005L50 0000570 7h2 HE

355 NPNX
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

trP(29)

- trAsP — m
RAS Sr \_
le— tosHEs) —— 5 t t
toRpa) t (5) PC@42)——  [a— {ASH(27)—]
ACD(34) ———» ad
tcasio) | tere tcaso)  tcee) tcas(io) terea)
-
UcAs /| N N N /
(orLCAS)
LCAS __/
(or UCAS) e gRAD(%)_,I traL(1e) —»
tasrun | | tRAHMs) tasci7)| tcams tascn | tcaHps) tascar) | tcanqs)
] re— -»—-14 4——»‘ »le 4—-]
- -
Row [m} mn mn Column
N Colu Colu I
towi(s2) |= tewis2) [— towLs2)
l—1 tAWL(53) ——a»]
tweses1) twessn | twonas) twesesty
e > twera)

tweso) —J

b twp(so) >

o L iz

Wos L i

( or /O 9~
VO 16)

tosey) tDH(20) tos(z1) toHeo)  tosen) toH(20)
] ¢ le—»

ST/ S ) ST ) ST Y

(or /O 1~
vo8)

- High o Low

I 9005650 0000571 LT9 HW
NPNX as56
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

tar2g)
tRAarpz, P
—_—
RAS N N
tesHs) ts A tRsH(7
tcrr(13) © @7 tcnPu:q
le— tRCD(34) — ¢ top {
9]
L toas(10)—u e e toas(0)— o ©)] fe— toaso)—e
UCAS
LCAS _/ \ z S / S ]
trAD(38) .
l———o r tRaL(19)
tasn(7) | trams) _t.ASC(i'I) tcaH(ts) tascun | teaHUS) tascay) | teanps)
AO~A8 m Ro @ Column olum Column
towse) tewLs2) tows2)
- trwL(sa)
. tawpia
nlc_sm) * |e— tcwn(14) le— tewD(14) e lcwn(u),l
WE Y N Sj/
tawp(1g)— L—< le—1— tawD(19)—+ le—1— tAWD(19)
twp(so) twe(so) twrso)
. (50) . (50) r_ tROHES
OEA OEA(22
(. -.(- ) toea?)
OE {W {Zf &
toeD(24) toED(24) toED(24)
t
ciAcn) le— tCPA(2) — le— tcPA(2) —+
nwlx(a) -~ taae) taa@)
t 1 E t 26)—p
OEZ(26) OEZ(26) . 0EZ(26) I toneo)
: toH(20) ' Dl " e
L taac ps@)| osy | osen|
i~ OG04 —
B ]
. . — -
towzaz) Data-in ¢, | Datain gz Dta-out Data-in
Data-out Data-out /////]: High or Low

Bl S005L50 0000572 535 WM

357

NPNOX
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

tRP(29)
tRAsP(32)
_
RAS N Zl N_
t t
t()Fil-"(13) thcowe) osne) o o tﬂsmﬁ’ tcnpaﬂ
R 1
L_ tcas(10) N e— 1CAS(10) — oy lord) e tcasqo)
ucas ___/ N /N N /7
(orLCAS)
LCAS _; .
OCAS RAD(36)
(orUCAS) . e ) . , thaie
ASR(47) | traus) tascy) TCAHOS) tasciz)| CAHOE) tascan | teaHos
AO~A8 :Z;ZZ Ro Column lum Column
tewiis2) tewisz) ‘cwn._'(_s_z)
1 tAwD(s7—= e
ni:sm) le— towD(14) e toWD(14) he— lcwo(u).l
wE N sj/ ‘j[
. tAWD(19)—1 le—1— tawWD(19)— te—1— tAWD(19)
twe(so) twrso) trome twe(sq)
toea22) loeaizz) ['_
. o toeae2
— r r
OE I7 IZ | 5L7
Vo 1~ High-Z
vos
(or VO 9~ 10D toED(2e) toenize)
vo1e) tcM:(’-——“ tera tepa)
e L - t
Mlts) AA() L..’_. . tanm) L——*——o
toE2(26) 1~ toEzize) - R toez
r 1DH(20) | oHe0 l Ry
e tance tosey | tosen | tose1)
/O 9~ High-Z y, b,
YO 16 3
(orl/O 1~ . )
vos) torzoz) Data-in | oLz Data-in  y,,, Data-out Data-in
Data-out Data-out m : High or Low
Vs I 900550 0000573 471 WA
NPNX 258
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
- trc(a1)
- tras@1) » [t—— tppg)——]
—_—
RAS S nN—r
tcrp1a) tRPC(3s)

UCAS

| oo
icas ___/ S

tasr@7) | | tRAH(s)
ta—dv| |t—»]

no-as LR Pox KT

Note: WE, OE = Don care. m < High or Low

CAS BEFORE RAS REFRESH CYCLE

- trot

re— tRP(20)—

tras(a1) ; tRP(20)—»
m _/4 tRPc(ss) S \_

—_ tcrng) l&—————— toHRE) ——————
UCAS ": : ©

i torr(es) :
/O 16

m : High or Low

Note: ﬁ, &, AO0~A8 = Don't care.

N 9005650 0000574 3086 WA . WV
359 NPNXX
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NN51V4260A series

CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

RAS

terpas)

UCAS

trowt)

- tras(s1)

Id—b

D EEEEE— 'AR(iB)———"

le— tRCD(34)

tRSH(27)

LCAS

NN

- tRP(29)-1 tras(31) r tRP(29)-»
Z - ‘
Etcnnm te— YCRP(13)—p»)

J

traL(

8) ————

ta

SR(47)

le— tRAD(36) rl

tratae)  tascam

~iwt

teaH(15)

A(;~A8 IR

Row

Column

W

KU i

RCS(40) "_Tlimss)
we iy XUy,
& Tz ////////////////////////{{////////////// A
%%11% __tighz 3@3 Valid Data-out R
: High or Low
NN M 9005650 UUaUGOUS?S 2uy IR
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

RAS N / N
ucas /| A\ /
(or LCAS)
wcas _/
(or UCAS) le— tRan(e) TRAL(18) —
OO T 1 I U,

tRCS(0) 'i:'nu(as)
we Ly N

o LTI T i e e vz

VO 1~ High-Z
vos

(or VO 9~ e tcac(r) - torFes)

/0 16)

tcziz) )
tRac(4)

% R ./ S

(or II|% 18-) ///7/] - High or Low

' EE 9005b650 0000576 140 E
o NPNX
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

taca)

A0-AB m;w;i‘” W%Sﬁ(‘w;w ;/(//)/////////////////////////////////////// /
WE 7////////////////% V h:m?://///////////////////////////////////////ﬂ
o LTI //////////////////////////// i,
01 //////////////m . I

U7 i
— (™ 700skS0 oOoasTe o7 M
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

- tras@1) > tRP(29)-|
RAS N

RCD(34) it tRSHE7)-»]

Ucas ___/ RN

{or LCAS)

LCAS _/

( or UCAS ) le— tRAD(3E)—t tRAL(18) —»]

tasran | | tRaH4e)  tascan ;
| j—] ~d CAH(15)

AC-A8 7/ Row @3 coumn XTIl

twesesty
» le— twCH(49)—

twps0) —»]

we LIS T

oF LI i iy iy v i

vo 1. 77711 T T L

( or VO 9~

Vo 16) tpseet)
-t - l—— 'DH(Z))—.

vos- /11111 R Valid Data-in X 77

VO 16

(or ul% 1;) //////] High or Low

" HB 9005650 0000578 T53 WA

363 NPNX
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NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

SELF REFRESH MODE

s - tRp(2g tansse) I tRPs(30)
_/ / .
— tesmiy) tons) teRP(13)
s /T z" \
e ‘ | tasrun
Ao-As 7///_{|£/////////////////////////////////////////////////////M row X oot
i SN

Note: WE, OE = Don't care.

:HighorLow

B 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 300ys.

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 *.

» " sl 9005L50 0000579 99T MW
NPNX 364

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



NN51V4260A series
CMOS 256K x 16bit Dynamic RAM

ORDERING INFORMATION

NN51V4260AXX(X) - XX

SPEED 60 : 60ns
70 : 70ns

PACKAGE J : Plastic SOJ
TT : Plastic TSOP TYPEII

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

DESIGN CODE A : NN51V4260A series

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

POWER SUPPLY V : 3.3V Version

B 9005650 0000580 LOL EM
265 NPNOX
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