NN514260/NN514260A series Fast Page Mode \Vg
CMOS 256K x 16bit Dynamic RAM N PN)A(

e —
DESCRIPTION

The NN514280/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 de-
signed with innovative design techniques 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 tim-
ing 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. o

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 NN514260/A 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 5V +10% tolerance and direct interface with high performance TTL iogic families.

FEATURES M Fast Page Mode Operation
M Separate CAS (UCAS, LCAS) for Byte
W 262,144 X 16 bit Organization Selection ' ‘
W Single 5V £10% Power Supply M Byte Read/Write Mpde Operation
B Performance Ranges W Low Power Operation
Low Standby Current (CMOS level inputs)

Parameter -45 | -50 | -60 | -70 — Standard 1mA

RAS ~— L version 100pA
Max. RAS
AccessTime  (tpyg)| *on° | 50nS | 60ns | 70ns M 512 Refresh Cycles
Max. CAS 1508 | 18ns | 1 —Standard  distributed across 8ms
|Access Time  (toac) me | e | Tene | 2o — L version distributed across 128ms
Max. Column Address | gns | 270 | aons | 3sns W Self Refresh Mode
Access Time (tan) (L version)
Min. Read/Write sons | 9ons | 110ns | 130ns M All inputs/Outputs and Clocks
Cycle Time (trc)

fully TTL and CMOS compatible
M Refresh Modes
RASonly
CAS before RAS
Hidden Refresh
W High Reliability Package
Plastic 40pin SOJ (P40SJ-2B0)
Plastic 44pin TSOP TYPEI (P44TP-384)
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NN514260/ NN514260A series
CMOS 256K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)
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44/40-pin TSOP TYPE ( II)
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AB
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Ad
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P44TP-3B4
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
1/01~1/016 | Data-in / Data-out
WE Writs Enable
Vee +5V Supply
Vss Ground
NC No Connection

312

BN 9005650 0000528 428 WM

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



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

FUNCTIONAL BLOCK DIAGRAM

WE O
OE O— 4
RAS O————— | RAASClock | 1 WE Clock
RAS Generator | Generator | ___
_ Y ¥
LCAS O—— CAS Clock > OE Clock
—U CAS O > ‘ ¥ »| Generator | __
Yy Vv
E‘S'J.ii'i’l LA
jl> Column Decoders
{L [ /O 1
Lg;'v:r .
A0 - Sense Ampiifiers <1L Data .
Al O—» - & 1O Logic Buffers *
A2 O—s K -~ /O 8
A3 O—) /e JL =
{:]
A4 O—» ]
A5 O—» —
Memo = /09
A6 O—m 4 ry Upper
Array prte [
A7 O—w (4,194,304) :IJ> Dvaom .
° *®
A8 O—s 9 :> Buffers
S [ 1/O 16
Biaste ~—0 Vco
Generator <«+—O Vsg
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relativeto Vgg | VinVout | —-1to7 v absolute maximum ratings are exceed-
VO:G : Relative to V. = v 107 v ed. Functional operation should be re-
4gs on Ve Helative to Vss ce - stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg —5510 +125 °c the operational sections of this data
Power Dissipation Pd 1.0 w sh_eet. Equsure to absolute maximum
ont Operating T 07 - rating conditions for extended periods
Ambient 'pell'a ing Temperature Ta to+70 C can af device reliabllity.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 4.5 5.0 55 \
Vsg Supply Voltage 0 0 (] \"
Vi Input High Voltage, ‘All Inputs 24 — 6.5 v
Vi Input Low Voltage, All Inputs 0.5 — 0.8 \
Note: All voitage values in this data sheet are with respect to Vgg unless otherwise specified.
I 9005650 0000529 364 WM v
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NN514260/ NN514260A series
CMOS 256K x 16bit Dynamic RAM

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

YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
Yoot Operating Current -45 180 mA | tgc= t&iniin.) 1,2
-50 160 mA | RAS, CAS, Address cycling
-60 150 mA
-70 130 mA
lccz | Standby Current 1.0 mA | RAS=CAS2(Vgs-02V)
2.0 mA | RAS=CAS2Vy
Standby Current 100 BA RAS =CAS > (Vc-02V)
(L version) All other inputs are stable at ( Ve - 0.2V)
or (Vgg +02V)
lcca Refresh Current -45 180 mA | tge = tre (min.)
(RAS only refresh) -50 160 mA RAS cycling, CAS =V 1
-60 150 mA
-70 130 mA
lcca Fast Page Mode Current -45 100 mA | tpg = tpg (Min.) 1,2
-50 90 mA | RAS=V,
-60 80 mA CAS, Address cycling
-70 70 mA
loes Refresh Current -45 180 mA | tgc=tpc (min.)
(CAS before RAS refresh) -50 160 mA | RAS, CAS cycling 1
-60 150 mA
-70 130 mA
lccs Refresh Curﬂt_ 150 HA 512 cycles/ 12_&»5
(L version : CAS before taas < 200ns, WE 2 (Vg -0.2V)
RAS refresh) All other inputs are stable at (Vg - 02V)
or (Vgs+02V)
logr Self Refresh Mode Current 150 HA RAS =CAS < (Vg +0.2V)
(L version) All other input high levels are ( Ve - 0.2V
or input low levels are { Vgg + 0.2V )
lig4) Input Leakage Current -10 10 pA | OV SV <5.5V, Others =0V
(Any input pin)
ol Output Leakage Current -10 10 pA | RAS 2 Vyy(min.), CAS 2 Vyy(min.)
(For high impedance state) 0V < Vour £5.5V
Vou OQutput High Voltage 24 Vv low =—-5.0 MA
Voo Output Low Voitage 04 v lop =4.2mMA

Notes: 1. Igc1 » loca s Iccs and Iccs depend on cycle rate.

2. Iggq and lgc4 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
Chi Address(A0 ~ A8) — 5 pF
Cip RAS, UCAS, LCAS, WE,OF — 5 pF
Cour I/O1~1/O16 — 7 pF
|
WV B 9005L50 0000530 086
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

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

no. | _NOTES PARAMETER i = 0 70 NIT' NOTJ
JEDEC | STD. MIN. | MAX. MIN. | MAX. MIN. [ MAX. MIN. | MAX.
1 | teliav |tcac |Access Time from CAS - 15 | — 15 | — 15 | — | 20 {|ns|6,13
2 | touzav |tora  |Access Time from CAS Precharge — 30 —_ 32 — | 35 — 40 | ns 13,14
3 [tavav [taa |Access Time from Column Address —_— 25 - 27 _ 30 - 35 |[ns|7,13
4 {tauav [trac |Access Time from RAS — 45 — 50 — | 60 | — 70 | ns|67
5 | taLicHs |tesn | CAS Hold Time 45 - 50 — 60 | — | 70 — | ns
6 | taiichr [towr | CAS Hold Time (CAS before RAS Refresh) | 10 — 10 — 10 | — 10 — | ns
7 | taucx |tous | CAS Precharge Time (Selt RefreshMode) | 50 | — | -50 | — | 50 | — | 50 | — |ns
8 | tonzorz [tcpn  |CAS Precharge Time 0 | — 0 | — 10 | — 10 | — |ns
(CAS before RAS Refresh)
9 |touacio [top | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — 5 — | ns{ 14
10 | toLscrt Jtcas | CAS Pulse Width 15 [100K | 15 100K | 15 |100K [ 20 | 100K | ns
11 | toirz |tosn | CAS Setup Time 5 - 5 — 5 - 5 — |ns
(CAS before RAS Refresh)
12 | tasax |tz |CAS to Output in Low-Z 0 - 0 — 0 — 0 — |ns| 8
13 | tononiz |tcre | CAS to RAS Precharge Time 5 — 5 — 5 — 5 — |ns
14 | to; 1wz [towp |CAS to WE Delay Time 48 | — | 45 | — | 45 | — | 50 | — [ns| 11
15 | toiax |tcan | Column Address Hold Time 10 — 10 — 15 - 15 — | ns
16 | tRuiax |tar [ Column Address Hold Time i 30 — 35 — 40 — 40 - ns
Referenced to RAS
17 | tavere |tasc | Column Address Setup Time 0 — 0 -— 0 — 0 - ns| 14
18 | tavru1 [traL | Column Address to RAS Lead Time 25 | — |27 { — |3 | — |3 | — [ns
19 { taywr2 [tawp |Column Address to WE Delay Time 85 | — | 57 | — | 80 | — | 68 | — [ns| 11
20 | toripx |tow | Data Hold Time 10 —_ 10 — 10 — 10 — [ ns) 12
twLiDx
21 | tyore (tos | Data Setup Time 0 — 0 — 0 - 0 — | ns| 12
ovwiz .
22 | to1av |toea [OE Access Time —_ 15 — 15 - 15 —_ 20 ([ ns
23 | twiorz |toen | OE Command Hold Time 15 | — 15 | — 5 | — | 20 | — |ns
24 | topeqv [toep | OE to Data Delay Time 10 | — 10 | — 10 [ — 10 | — |ns
25 | tcoaz {torr | Output Butfer Turn-off Delay Time 0 13 0 13 0 15 0 20 |[ns| 10
26 | torzax {togz | Output Buffer Turn-off Delay Time 0 10 0 10 0 15 0 15 I ns
Referenced to OE
27 | toL1rmn [trsn | RAS Hold Time 15 — 15 — 15 - 20 — |ns
28 | toL1rm1 [thow | RAS Hold Time Referenced to OE 10 | — 10 | — 10 | — 10 [ — |ns
29 | tauonie [the | RAS Precharge Time 25 | — |25 | — | 3 | — | 4 | — [ns
30 | tamomiz |tres | RAS Precharge Time 80 — | 90 — |10 | — 180 | — |[ns
(Selt Refresh Made)
31 | tairamr |tras | RAS Pulse Width 45 | 100K | 50 [100K{ 60 {100K | 70 | 100K |.ns
32 | tayput |trase |RAS Pulse Width (Fast Page Mode) 45 |100K | 50 |100K | 60 [100K | 70 [ 100K | ns
33 | tai1rH1 |trass |RAS Pulse Width (Self Refresh Mode) 30 | — [30 | — 30| — [30]| — [ps
34 | ta11cLy [trep | RAS to CAS Delay Time 13 | 30 13 35 13 | 45 13 | 50 |ns| 6
35 | taupcia [tarc | RAS to CAS Precharge Time 10 — 10 — 10 — 10 — |ns
36 | tiiav |trap | RAS to Column Address Delay Time 11 20 " 23 11 30 " 35 [ns| 7
37 | tauawiz [trwo | RAS to WE Delay Time 7% | — |8 | — |9 | — [100]| — |[ns|11
38 | toHewi2 |tron | Read Command Hold Time 0 - 0 - 0 _ 0 — |ns| 9
B S005650 %?50053]; Tic MR m—d
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NN514260/ NN514260A series
CMOS 256K x 16bit Dynamic RAM

45 -50 -0 70
NO- JEIS;:: BZ;J PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. [ MAX. NITINOTE
39 | tprowr2 | thrn  |Read Command Hold Time 10 - 10 - 10 — 10 — |ns| 9
Referenced to RAS

40 |twhocle [ tres  |Randorn Command Setup Time 0 — 0 —_ 0 — 0 — |ns

41 tpope [thRe  |Random Read or Write Cycle Time 80 —_ 90 — 110 —_ 130 — | ns

42 |toiac2 |tee Ei:?.gtd Pg; ;Nh;iése():ycle Time 30 . 33 . 40 — 45 — | ns 3,14
43 [trionia |tamw |Read-Modify-Write Cycle Time 135 | — [145 | — [1658 [ — | 185 | — |ns

44 [tooc12 | trrMw |Read-Modify-Write Cycle Time 90 —_ 20 — 95 — 100 — | ns[3,14

(Fast Page Mode)

45 | tger trer  |Refresh Per iod —_ 8 — 8 - 8 —_ 8 ms| 15
46 |tp 1ax |tran |Row Address Hold Time . 8 — 8 — 8 - 8 — | ns

47 {tavre  |tasr  |Row Address Setup Time 0 . 0 e 0 — 0 — |ns

48 [ty ty Transition Time (Rise and Fal) 2 50 2 50 2 50 2 50 |ns|45
49 |to ywHi |twon  |Write Command Hold Time 10 — 10 — 10 —_ 15 —_ ns

50 {twiiwen [twp | Write Command Pulse Width 10 — 10 — 10 — 15 — | ns

51 |twriclz |twes |Write Command Setup Time 0 - 0 —_ (¢] —_ 0 — |ns| 11
52 [twiicnt |tow. | Write Command to CAS Lead Time 15 | — 5 | — |18 | — |20 | — |ns

53 [twisrmt |tawe | Write Command to RAS Lead Time 15 — 15 — 15 — | 20 — I 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.)>Vgg and

Vj(max.)<Vec and with a load equivalent to two TTL loads and 100pF.

. Vi4(min.) and V, (max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between Vi and V).

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

erence point only. if tgcp is greater than the specified tggp(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 tgap is greater than the specified tgap(max.) limit, then access time is controlled by ta,.

8. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
9. Either tgon Or trry Must be satisfied for a read cycle.

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

11. twes tawp: towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tycs2twes(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tawp2trwp(min.), towp2tewp(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 taa, tcac, OF topa-

14. tagc2tcp to achieve tpe(min.) and topa(max.) values.

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

WV, B 9005550 DODDS32 959 WA
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

WORD READ CYCLE
trew@)
tRas@Y) > |4—— tAP29)—»]
_em——T
RAS N 7 N
teapiia) toshs)
> (@ tACD(34) — e tRSHEY) - > e—— teap(13)—
le——— tcas(io)——»]
UCAS
LCAS \ / }
l—— tRAD(36) tRAL(18) ]
tASR(47l tRaHMs) tascpn ‘cmnﬂ
A0-A8 /R Pow Address ] coumn Ascress (7777771771111 T
la—— 1AR(16) > la— tRCH(38) ]
tRCs(40)
> tRRH(39)-»}
wE LIy | A
tt—— tROH(28) ]

- toeaez)

o LIy T,

le— teaciy —— o

torF(25)
taaz ——»f >
tracie > [e— toEz(26)—]
~ High-Z
e 2 ﬁ Valid Data-owt P
le— toLzrz

: High or Low
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

BYTE READ CYCLE
trc@n
-+ trasa1) tRP(29) ———»
RAS N / N
tenp(13) toses)
»| |4————— tRCD(34) > tRsH(27) e—— tcRP(13)—
la——— tcas(10)————»|
ucas ___/| A ‘ Y
(orLCAS)
LCAS __/
(or UCAS) - tRAD(38) tRaL(18)__ -
IAASR(47)  tranue) tascn) tcaH(15)
n0-a8 /LI Row sadvess 77777XC coumn advess X777/ /17111
targe) > L «— tRCH(38)-»
thosuo) -t tRAH(39)—
we iy ey
ra—— TROH(28) o]
- > toeap?)

I KT

vos
or YO 9~ t »
( VO 16) D toFF(2s)
- taa@ —»
trac@) —» L_ toez(ze)—
A High-2 )4?2% Valid Data-odt _p—————
(or/O 1~ ke terziz

VO 8) - High or Low
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

RAS

A0~A8

tAp(g) —»
/ N

tcsHs)

— T T -

tasHEn

t

N X

——— tCAS(10) —]

h——— tcﬂp(,a) —

AR(16)

tasrun

1,

Row Address

[+—— tRAD(36) —

t RaL(19)

tRaHue)

tascun )GM(L’))

Column Address

S,

towsz)

thw(s3)

twe(so)

i

LTI

tweses:

,,/%L

[—— tweH(4g) ——1

N

tos(21)

—-I—Q—

r——— tDH(Z)) —|

s LTI R

Valid Data-in

XL,

- High or Low

Bl 9005650 0000535 bLE HE
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

RAS S‘ | / |\
vcas /| AN L 7
{ qr LCAS)
icas __/
(orUcas) - — 'A:(;S) -_
«—> ‘t AH() 'tisi(lm tcanis) .
no-ag //////R Row haress (/X column Addvess (/771111111 TTTTITTTT T
WE LIy Wi

A,

Y WY,

(or VO 9~
V0 16)

tosey)
tt—  r— a0y —]

——
W N6 LTI TR Vaisvsein 777101 T
(or |Ill.i')18“ ) ' : High or Low

9005650 0000536 5T4 HM
NPNX - 220

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



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

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

- *S‘ ' Z;’
R , /
tash7) ‘m:e-m,m ‘E_AS:im :cmns) e g
A0-A8 Row Address caun passs X777/
|
wE LIy ’(////////////////////// L

toen(24)

toeH(za)

r—b
oF LTI

"v%‘;s m

High-Z

tps(z1)

NI

tDH(20)

l‘—h
S YY)

: High or Low
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

trcia1) - >
- tRAs@I— (Lo N—
RAS N 7E K
tesHs)
tcarig) 'RCI?(!M) > tRsHEN te— tCRP(13) —
-«—— tcas(10)——w
ucas __/ N /
(or LCAS)
LCAS __/
(or UCAS) le—— tar(s) >
lt—— LRAD(36) —te trAL(18) -
tasnwen | | tRAHWE) tascan | tcaHis)
> —e| - >
no-as LR Fownaess (77X caumn asress K777/ 11T
a— towis2)
le— 1RWL(53) —— o

la— twP(50) ——»

we  JLLIIiiii

I

el

toeD(e) toEH(23)

D 1
o8 Ly N

N

(or VO 9~
VO 16)

tIn‘stl . torzo) .
vaidosen K777/

V0 o- m High-Z

Vo 16

(or/O 1~
vo8)

NPNX

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

WORD READ-MODIFY-WRITE CYCLE

D trasen) tRp(2g)—»
—_— P—_\
RAS S \

tcsH(s) >

teAp(13) tcrp(13)
t
- l——— IRCD(34) i trsH(en o

f——— tcAS(10)—— ]

UCAS

tcas __/ NN /

le— tAR(16)

lt— tRAD(36)—

tasc(in)
la—]

tasn@) tRaHe) [+ tcans)»

A0-AB 7/ Row Address @ counn Address (/777777 {// Y,

tawppig)}— 5

towiis2)
e towD(y— ] ‘__.'wu )
- tawp(ary - » tRwL(sa)
e\
WE N L
toea(zz) toED(24) “wp(so)
™| toezee)

oF LTI | 7

tcac(

t >
A tos(21y| | toHeo)

tracie) [

o' et e % vasin X777/,
tolzaz) m : High or Low
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NN514260/ NN514260A series
CMOS 256K x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

B tamMwaa)
- tras@t) ld— tre(20)—
—
RAS A / N
t
terp(13) C8HE) o tcrr(13)
- - _ tacpae) e tRsH(27) >
————————— tcas(o)——————»
UcAs __/ NN /
(or LCAS)
LCAS _/
( or UCAS ) e tanpe)
le— tRAD(36)—
tasr@7) l‘_' -

trAH(6)
AO-AB 777777 Row Address

W

tascan
f—]

la— toar(15)»

Column Address

YW/////////////|/// Y,

N/,

< | toezees)
e IR, /ﬂ»J,‘

Vo 1~
vos

T,
{or VO 9~

/

/0 16)

tecacy |

LTI,

le— taa@)
traci)
VO 9~

>

High-Z
VO 16

{(orVO 1~
vos

- NPNX

Data-out

tosezny
et~

tDH(20)

Data-in

taz(izy

BN 9005L50 0000540 T25 A
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

RAS

AO~A8

VO 1~
VO 16

tRasP(32) - Rpes)
—_—
N / \_
terpqrg | [+ tosHe) [+ troua) —> tasHen | terpiry
D —— tops) teasio)  topg teas(io)
e tcAS(10) ] e - - >
N / / /
le—— tAR(16)
' e— tRaAD(e) ¢ j t tRAL(18)
AsRu7) e __:L__ CAHAS) o0 CAHIS) {psinol e .
tRAIH(de) hscql tc»|1(15)
7///@} Row Column Column Columnw / ///////
tangs) .' T taa@ » | Fe— tRape)
tRcsuo) tncﬁaa) 'HGS(Iw) tronss | tRosuo) tRch(as)
[ |
e V%
e— topPag) —T ~ tcp“")t——.
ROH(28)
toea(ez) toeaez) >
towfg)
T T | 700, TN, | 47000
taas) "LT‘ torFF(s) L_, toFF(zs) _,l_ﬂ, toFF(s)
toac(n . %
- tracis . CAC(1) CAC() "
toez(2e) toEZ(26) toezre)
— - p—
‘_C.LZ(12) Data-out teizon  Dala-ost  tezpzy  Dala-out

M 9005650 0000541 961 N

325

: High or Low
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Power ed by | Cm ner

NN514260/ NN514260A

series

CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

B t trp(29)
RAS N / N_
teapaa) | [+ tesH®) [ tpcaz) — ™ [* tRsHzn ™| | tcrrua)
[+ trRoopEy—>] tep) toasio)  teeg teas(i0)
e tcAS(10) 9 » »
ucas ___/| N TN N
{orLCAS)
tcas ___/
(or UCAS) le—— tAR(16) ~|
taseu) :——-1 mmmj* LS tascin LA Lascirn gt | -j:( o
tratue)  tascon) tcar(s)
AO-AS8 7/:7/:7/;’/:7/:28 Row Column Column Column w //////// 'y
] tAIA@) -I — taa@) - L— tRAHE9)
_trosuo) 'mﬂas) tncS(Lo) trotise) tRcswo) tack(s)
[ il
we Ly
e toraay —> [*T tCP‘\(Z)CNO—H(:;
toea2) toea@z) . -
OEA(22) [*
oE LI 2 V1
(or VO 9~ taa) > e torF(2s) toFF(2s) <« [OFF(S)
/O 16) . le—
trac) ] toace «— > teact
toez(ze) toez(2e) toez(2e)
T g 0 — ——
(or "&18" ) tazpz  Data-out teiznzy  Data-out ciznz)  Data-out
/////] High or Low
v, B 9005650 0000542 4T WN
NPNXX

326
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

w0 a
- N

t ';;t”m”:ﬂ m| t tascqr team t | :m“m

“ﬁﬂ-¢¢(w asoun) toaris asc(1n) | toanqs) Asc7) | teangs)
AO-A8 /// Row Column Column Column W/// //////I/

» tows2) | towsz) :: ::m:;_ﬁ

wE LN }WA I,
oE LU L s

I-» -
I{I%11~6 //////////////////ﬁ Data-in ﬁm Data-in m Data-in -.W//////i//

/////] - vigh or Low

B 9005L50 0000543 734 WM .
a27 NPNX
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NN514260/ NN514260A series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

RAP(29
RAS N 7 N
— teshis) |_ trcz)——m  |e— tRSHEN—m)
» le—— tRCD(34) —— »
tc (10)7 ter) ‘CAS(1D)V tero) t 3(10)7 torp(19)
oeas __/| N / N N /
(or LCAS)
LCAS ___/
(or UCAS) le—— tRaD(Es) _,l tRAL(18) ——»
tasn@a7) | | TRAHW@e) tascan| tcanps) tascon tCAH(15) tasciy | tcam(s)
] |t > <—>| > »|
no-ns LK Pon X7/7/7X counn X77X ot WJ777778 conmn K777/

tewus?) *I

< - towi(s2) J +— towisz) .
| tRWL(53)— |
twessty twess1) | tweHus) twesist)
- tweag) - £4 «—— twerag)
W LTI ), i Y
e~ twp(so) twe(so) Lr twe(so)

L

L

A

s ZLLIIIi i

T

{ or VO 9~
VO 16)

t

DS(21

) toH(20) tpse1)

[t

toH(z0) tos(21)

tor(20)

VO 9~
VO 16

S

Data-in ;@]

Data-in

KA

Data-in

K

(or VO 1~
/0 8)

NPNX

B 9005L50 DOOOS44 L70 WM

328

: High or Low
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NN514260 / NN514260A serles
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

RAS

Ucas
LCAS

AO0-~A8

701~

VO 16

tRP(29)
t IASP(32)
N N
teshes) traMwae tasuzn)
tcrriz) ‘cRp(]ﬂ
le— tRCD(34)—umy t . |
e tcaspy__| P9 teasioy o WO | teasqio .,
traD(36)
t b= t t traL(19)
ASR(a7) | tpae) _LASO(W) CAH(15) tascpiz)| ‘CAH(15) tasc(r) | toanis)
] B
Row, Column olum Column
towsz) towisz) tf.w—'i(-.!"‘”
t trwe(sa)
t RWD(37)_"
RFS“O) le— town(14)—] e— towD(14)—e le— tCWD(14)
7 B
i _/K’L N N/ )
tAwD(19)— : le—1— tAWD(19)—= r-. fe—t— tAWD(19)—»] 0
WP(50) . WP(50) t WP (50)
ROH(28
toeaczz) toeacz2) [ e
F. - i’ toeazz)
toeD(2e) toED(24) toen(24)
tcac
ol b tCF’A(Z) — b t(3FA(2) -
he- ‘AAI(s) -] taa@) taa(s)
toez(ee) toez(ze) 1 o toEz(26) o
e LDH(20) (20} ey 20}
t t t
le— trRACI) bsen bsen | osen|
High-Z o B b
i . L] |
torzaz Data-in towzon Data-in  t5,, Data-out Data-in
Data-out Data-out m : High or Low
Vi

M 9005650 0000545 507

329

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

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

trp(2g)
—
RAS N N
. teshs) ter trsHEn X |
CRP(13) trcD(4) CRP(13
te ter) t ter(g) t
le— toas(i0) ] o— teasiio, o le— tcas(10) —e
ucas __/| N N 7~ N /7
(or LCAS)
LCAS _/ ;
—aa RAD(36)
(or UCAS) Pkt . . traL1e)
tashen) | tranue) lascun) CAH(15) ASC(17)| CAH(15) tasciry | toanps
0-A8 /L rowX /)R olum Column
tewrsz) towi(s2) i_c_W_'u‘s_z)
t tawLiss)
t RWD(37)—*
FTS‘“’) L+ tow(19)— e towniie)-o o town(14)e
we T N N N
tawn(1g)—=| te—tl le—d— tawD(19)—=] le—1— tAWD(19)—=
twp(so twr(so twe(so
(50) (50) tronze P
toeaz2) toeazz) |-_ tosae
— Y
OE 17 1/ (
Vo 1~ High-Z
vo s
toenpes toep, toenies
( or VO 9~ . D{24) (24)) ED(24)
VO 16) CcAC(Y) L topar) —] e tepa) -
e tAAI(a) -] taagm taa@)
toez(ze) -—T- toez(26) 1 ¢ toez(26) |- tork
tDHEoy DH{(20) | toreny
tos(21) tosen | | tos1)
le— tRACH) e A -
VO 9~ High-Z K, b, K, 7
YO 16 4 | ¥ p—
(or VO 1~ . . .
/0 8) torzaz Data-in cLza12) Data-in 1, Data-out Data-in
Data-out Data-out m : ngh or Low
v B 9005L50 00O0054bL Ly3 NN
NPNX 230
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE

m N | I
ﬁ _/t:_snm) tRans U

wons LTI o XX

Note: WE, OE = Don't care. '///// : High or Low

CAS BEFORE RAS REFRESH CYCLE

- tRe(ar)

je—— tRP(29)— ]

) - tras1) > tape)——o
RAS /| oo N 2 \__

_— tepnes)

UCAS

icas ___/ tosmry Y

toFF(es)
/O 16

Note: WE, OE, A0O~A8 = Don't care.

l———————— teHrg) ———————»

< High or Low

B 9005650 0000547 34T EA e
331 NPNDX
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NN514260/ NN514260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

tre(at)

tRAS(31) > - ‘HP(ZS)—P
RAS .
lat————————— taR(1e)——»
torp(13) t t
l‘_’ lg—— tACD(34)_ pieq RSH(27)-»]
UCAS \
LCAS \
le— tRan(s) ~| tRAL(18) —— ]
tasR47) tRamus)  tascan t
»| le—» CAH(15)

NS S . S Y

thcso) tRAH(s)

wE Ly ‘l<////////////// VLI

taa@) —

o LTI iy ////////////////////{’////////////// 7

toFF(25)
teizaz)
- tRacw) ‘
- High-Z :

vo 1~ ig N Valid Data-out —

m : High or Low
v Il 9005650 0000548 21 MR
NPNXX 332
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

tAc(a1)

RAS N /
ucas /]
(or LCAS)
roAs
(or UCAS) le— trap(osy— traLiig — )
AC-A8 v K77X._cnmm X

tres(o) - | tRRHEe)

we g Wﬁ VLT,

VY —

A

O 1~ High-Z

{(or vll°091~6) e tcac(r) - -

torr(2s)

teizpz)

traci)

/o 9~ High-Z
Vo 16

Valid Data-out —
(or v|%15) _ /7] - igh or Low

g

M 9005650 0000549 152 Em v
333 NPNX
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EAHLY WORD WRITE)

trewy »- trcuy)

- tras(an) trp(2o)-» je— tRAS(3Y) tRP(29)-»
— e ————
RAS S Z S lz R

UCAS }T)— le— IRCD(E4) tRSH(27) -] le- tCHR(8) r—tcnpua)———
s o IF

tA‘SR(47)V tRAHW8) t-A—S‘-:fZ) —_—
NSO/ S Y. X Y

tweses1)

la— tweHo)—»
twe(s0) —w

we LIS T

o8 LTI i i d vl i - ev ;v ;v

tosean
-t rt——— Yoy

v 7R vessman XTIV
:High or Low

M S005L50 0000550 974 HE
NPNX 334 »
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

- tRe(ty

tras(31)

RAS N

E tRP(29)

terp(1a) t
lt——— LRCD(34).

[ —————— tAR(16)—‘>‘

tRsH(27)

UCAS ___/ N

(or LCAS)

LCAS _/

(or UCAS)

l&— tRAD(38)—

tRAL(18) —

tasran | | traHue) - tascar

tean(is)

e g

Ao-as /)% Fow m Column

S,

twessy)

we LTI

- le— twCH(ag)—m
twe(so) —ad

YA

A

o v /1 L1 ddrdd rn i r vz,

{or VO 9~
/O 16) tos(21)

M > r—— tpH(e0)——

vo s~ /111111111 IR Valid Data-

n S

Vo 16

(or/O 1~
rvos)

:HighorLow

M 9005L50 0000551 800 WM

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

SELF REFRESH MODE

5

tRp29 ipPs(30)
/ \

s

tapc(as) tesaa) :cusm tCRP(13)
e ) N
topnie) > Yasrin
L ) B
Vo1~ —"'_'3:‘ K High-z
Vo 16 X

Note: WE, OE = Don't care.

: High or Low

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

a.Entering the Self Refresh Mode:
The NN514260L/AL 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 NN514260L/AL exits the Self Refresh Mode when the RAS signal is brought * high *.

I 4900550 0000552 7?47 A
NPNXX 336
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NN514260 / NN514260A series
CMOS 256K x 16bit Dynamic RAM

ORDERING INFORMATION

NN514260XXX(X) - XX

l SPEED 45 : 45ns

50 : 50ns

60 : 60ns

70 : 70ns
PACKAGE J : Plastic SOJ

TT : Plastic TSOP TYPEH

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

DESIGN CODE BLANK : NN514260 series
A : NN414260A series

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

B A9005L50 0000553 L&3 WA -
337 NPNX
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