NN51V4265A series EDO (Hyper Page) Mode \Y/
CMOS 256K x 16bit Dynamic RAM NPNX

00000
DESCRIPTION

The NN51V4265A series is a high performance CMOS Dynamic Random Access Memory organized as 262,144 words
by 16 bits. The NN51V4265A 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 leveis.

The NN51V4265A series features an EDO (Hyper Page) mode operation in which a high speed read, write or read-write
is performed on any column address along a row address.

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

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 A0 to A8 during a 8 ms period.

Multiplexed address inputs permit The NN51V4265A series to be packaged in a standard 40-pin plastic SOJ,44-pin plas-
tic TSOP TYPEIIl. 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 EDO (Hyper Page) Mode Operation
M Separate CAS (UCAS, LCAS) for Byte
M 262,144 X 16 bit Organization Selection _
M Single 3.3V £10% Power Supply B Byte Read/Write Mode Operation
W Performance Ranges B Low Power Operation
Low Standby Current (CMOS level inputs)

Parameter -40 | -45 | -50 | -60 ~ Standard 1mA
Max. RAS - L version 100pA
AccessTime  (taag)| “07S | 4575 | 50ns ) 60ns W 512 Refresh Cycles
Max. CAS 1ons | 15ns | 15ns | 15n — Standard distributed across 8ms
Access Time (toac) — 1o -~ L version distributed across 128ms
Max. Column Address B Self Refresh Mode
Access Time (tan) 21ns | 23ns | 25ns 30ns (L version)
3,','.; :}a?n?/awme ey | 757 | B0ns | Bans | 104ns B All inputs/Outputs and Clocks

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)
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM . .

PIN CONFIGURATION (TOP VIEW)

L Vec 01 o 440 Vss
Veeqty O 20| Vss vo1 o 2 43[n vO16
o g|2 39|p VO1e o2 o 3 42fp vois
1043 38|03 VO15 o3 o 4 410 vO14
V0,0 |4 37|P V014 Vo4 o 5 400 vo13
V04g|5 36|H 11013 vee 0 6 39 [0 vss
Vec(6 35| Vss 1105 7 380 vo12
1osi7 34{[1 1042 vo6 O 8 37 [0 vo11
VOg|8 33| 1044 vo7 9 36 [0 VO10
vo;d|9 32|00 17040 1#08 [ 10 35[0 Vo9
vogdj10 31|b vog ‘
NCOl 11 30|p NC NC O 13 320 NC
Ncgf12 20|p CiCAS NC O 14 31 [0 LCAS
WE(|13 28(p UCAS WE 0] 15 30{D0 UCAS
RAs |14 27b OE RAS 0] 16 200 OF
NcO|1s 26{[1 As NC O 17 280 A8
Aol 16 25(p A7 A0 [0} 18 270 A7
A Ol 17 24|b As A1 019 260 A6
A Tj18 23|h As A2 m 20 250 AS
AsOj19 22(0 A, A3 21 240 A4
Vec|20 21|P vsg vee f 22 23[0 Vss
40-pin SOJ ( 400mil ) 44/40-pin TSOP TYPE ( Il )
P40SJ-2B (400mil)
P44/40TP-3B
P44/40TP-3B-L
PIN NAMES
AO~AB | Address inputs
RAS Row Address Strobe
UCAS Column Address Strobe
Upper Byte Control
LCAS Column Address Strobe
Lower Byts Control
OE Output Enable
VO1~-/016 | Data-in / Data-out
WE | Write Enable
Voo +3.3V Supply
NC No Connection
I 9005650 0001333 910 WA
v St
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE ¢
OE C ]
oAG (O—— | AAS Clock WE Clock
RAS Generator | ] »| Generator
LCAS O—i GAS Clock *|  OE Clock
h—U CAS O » en;rator » Generator
} Yy v
Refrash
Counter \A J
Column Decoders
@ [ /O 1
LBU;:V o
AO -t Sense Amplifiers < > D[/%a ¢
- haad 1
Al O—wd » & 110 Logic Buffers °
A2 —s e 1/0 8
A3 —a{ Address
Buffers
A4 O— } l
AS O e 1109
A6 O—m 2 Memory Upper
_ Array yte [
A7 O : (4,194,304) Data .
A8 Ol § :{> a0 .
& - /O 16
Substrat -
“Bas <—O 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 | —0.51t04.6 \ SOIUte' maximum. ratings are exqeeded.
Voltage on Vce Relative 10 Vss Ve 051046 v Funcnong! operation s.houlAd be restnct?d to
st T ture (Plast Tet 55 10+125 < the conditions as detailed in the operational
orage emp?ra_ure_( astic) 9 | oo+ sections of this data sheet. Exposure to ab-
| Power Dissipation Pd 10 7w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta Oto+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 \
Vss Supply Voltage 0 0 0 v
Viu input High Voltage, All inputs 2.0 — Vect0.3 \
Vi Input Low Voltage, All Inputs | -0.3 — 0.8 v
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
B 35005650 0001334 857 WA
N
523 NPNX
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NN51V4265A seves
'CMOS 256K x 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 | tac = tgc (Min.)
-45 120 mA | RAS, CAS, Address cydling 1,2
-50 110 mA
-60 90 mA
locz Standby Current 1.0 mA | RAS=CAS2(Vcc-02V)
2.0 lﬂA m = CTS 2 V|H
Standby Current 100 pA | RAS=CAS2(Vec-02V)
(L version) All other inputs are stable at ( Ve - 0.2V)
or{Vgg +0.2V)
lcca Refresh Current -40 126 mA | tge = tgpe (min.)
o -45 120 mA | RAS cycling, CAS =V,
(RAS only refresh) -50 110 mA
-60 90 mA
lccs EDO (Hyper Page) Mode Current -40 70 mA | typg =typc (Min.)
-45 65 mA RAS = V“_
-50 65 mA | CAS, Address cycling 1.2
-60 60 mA
lecs Refresh Current -40 125 mA | tgc = tae (min.)
o . -45 120 mA | RAS, CAS cycling
(CAS before RAS refresh) -50 110 mA
-60 90 mA
lcce Refresh Current 150 UA 512 cycles/ 128ms
(L version : thas < 200ns, WE 2 ( Vo -0.2V)
CAS before RAS refresh) All other inputs are stable at ( Vg - 0.2V )
or (Vgg+0.2V)
lecr Self Refresh Mode Current 150 HA | RAS =CAS < (Vgg+02V)
(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 pA | OV V), 3.6V, Others =0V
(Any input pin)
liol [ Output Leakage Current -10 10 pA | RAS 2 Vyy(min.), CAS 2 Vj(min.)
(For high impedance state) OV < Vour<3.6V
Vou Output High Voltage 24 \ lop=—-2.0mA
Vo | Output Low Voltage 04 V | lg =20mA

Notes: 1. Igc1 . Icca s lcca and logs depend on cycle rate.
2. lggy and lgg,4 depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢c = 3.3V 110%, f = 1MHz2)

SYMBOL PARAMETER MIN. MAX. UNIT
Cimn. Address(A0 ~ A8) — 5 pF
Cine RAS, UCAS, LCAS, WE,OE — 5 pF
Cour O1~1/016 — 7 pF

Hl 9005k50

NeaDX

v

0001335 7?93
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS

Test conditions : Vi /V =2.4V/0.8V Vou/VoL=2.0V/0.8V outputloading C_ = 50pF + 1TTL
Operating conditions : (0 °C<Ta<70°C, Vg = 3.3 V £ 10%, Vgg = 0 V) (NOTES 3,4, 5)

No. | NOTES PARAMETER * i %0 0 UNIT | NOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX
1 | toiiov |toac | Access Time from CAS — 10 | — 15 | — | 15 | — 15 ns | 6,13
2 | tohzav |topa Access Time from CAS Precharée D éS B 28 ] 730 — 35 7 ;\s 13,14
3 |tavov [tas |Access Time from Column Address — 21 — 23 — 25 — 30 ns | 7,13
4 |taov [trac |Access Time from RAS — |40 | — | 46 | — | 50 | — 60 ns | 67
5 | taicht |tesn | CAS Hold Time 30 | — {3 | — {3 | — |40 — ns
6 |taicx |tows |CAS Hold Time (Self Refresh Mode) 5 | — |50 | — |60 | — [-50 | — | ns
7 | taiicki |towm | CAS Hold Time (CAS before AAS Refresh) | 8 8 — 8 — | 10 — ns
8 | tozorz |lcrn |CAS Prechﬁe Time ]y — 8 - 8 | — |10 | — | ns
(CAS before RAS Refresh) . o
9 {lociz |lcp | CAS Precharge Time s |—|s | =5 | =1]5 | = ns | 14
10 | torscnt |tcas CAS Pulse Width 6 100K 8 100K | 10 |[100K | 10 100K ns
11 | touimLe |tosm |CAS Setup Time 5 — 5 — 5 | — | s — ns
(CAS before RAS Refresh)
12 | tosax |toiz | CAS to Output in Low-Z 0 — 0 — 0 — | o — ns 8
13 | toyonio 'tore | CAS to RAS Precharge Time 5 — 5 — 5 — | 5 — ns
14 | towiz towp | CAS to WE Delay Time 20 | — {35 | — [3a | — [as [ — | ns | 14
15 | toiiax Itean | Column Address Hold Time 6 | — |8 | —18 | — 110 | — | ns
16 [tauax |tar  |Column Address Hold Time 28 | — |30 | — |3 | — |4 | — | ns
Referenced to RAS i
17 | twee |tasc |Column AddressSetupTime | 06 | — | 0 | — | 0 | — | 0 | — | ns | 14
18 | tavcrr |[tcar |Column Address to CAS Lead Time 11 — 13 — 13 — 18 — ns
19 | tavens |traL | Column Address to RAS Lead Time 20 | — |22 | — | 24 | — |30 — ns
20 | taywie [tawp |Column Address to WE Delay Time 31 | — {48 | — | 50 | — |50 —_ ns | M
21 { toripx |tow | Data Hold Time 8 — 10 — 10 —_ 10 — ns 12
twiipx
22 | to1oox |tone | Data Output Hold Time 0 — 0 — 0o — 0 —_ ns
23 | tpycrz !tps |Data Setup Time 0 —_ 0 — 0 - 0 —_ ns 12
Tovwie _
24 | toriav |toea | OE Access Time —_ 10 - 13 — 13 | — 15 ns
25 | twirorz |toen | OE Command Hold Time 5 | — [ | =13 =15 |—=1ns
26 | taneale [topz | OE Pulse Width for Output Disable 5 | — |6 | — |7 | — |7 — | ns
When CAS High
27 | tauick |tocs | OE Setup Time to CAS High 5 — 5 — 7 — |7 — ns
28 | tgi1nmt |tors | OE Setup Time to RAS High 5 — 5 — 7 — 17 - ns
29 | towpqy [toep | OE to Data Delay Time 6 — 7 — 8 — {10 — ns
30 | tooax |torz | OFE to Output in low-Z 0 — 0 — o — |0 - ns
31 | tonoaz |torr | Output Buffer Turn-off Delay Time 0 10 0 12 0 13 [¢] 15 ns 10
32 | toneox |togz |Output Buffer Turn-off Delay Time | 0 | 8 | 0 | 10 | 0 | 10 | 0 | 15 | ns )
Referenced to OE
33 [ tauaz |torm |Output Buffer Turn-off Delay Time 10| 0o |12 0o |13 ]|0o |15 ns | 6
Referenced to RAS
34 | twioaz |twez |Output Buffer Tumn-off DelayTime | 0 | 12 | 0 |12 | 0 |13 |0 | 15 | ns
Referenced to WE
BB S9005bL50 0001336 LT WA
525 NPNX
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NN51V4265A series

CMOS 256K x 16bit Dynamic RAM
No.|__SYMBOL PARAMETER 40 il %0 % __| var | norE
JEDEC | STD. . MIN. | MAX. | MIN. | MAX. { MIN. | MAX. [ BN, | MAX
35 | toL1mt | tren | RAS Hold Time 8 | — (13| —]|1B3|—]|1[—1]ns
36 |toL1mr | thon |RAS Hold Time Referenced to OE 8 | — | 8 | —~|8 | —]|10]|—1{ns
37 | torznmr | tauce |RAS Hold Time_ %6 | — |28 | — |3 [ — | 38 | — ns
Referenced CAS Precharge
38 |tamomo |tap | RAS Precharge Time 25 | — |25 | — |25 | — |3 | — | ns
39 {tpyomo [trps | RAS Precharge Time (Seff RefreshMode) | 70 | — | 80 | — [ 90 | — [110 | —
40 | ta1rit | tras | RAS Pulse Width 40 (100K | 45 (100K [ 50 (100K | 60 (100K | ns
41 |taLirmt | trass | RAS Pulse Width (Self Refresh Mode) 300 — |30 | — (300 — [300 | — us
42 [t 1pH1 | trasp | RAS Pulse Width (EDO (Hyper Page) Mode)| 40 [100Kk | 456 [100k | 50 [100k | 60 [100K| ns
43 |tai1cuq |trep | RAS to CAS Delay Time 12 | 30 (13 |3 |13 (35 | 13 | 45 6
44 [taupcie |tapc | RAS to CAS Precharge Time 0o |(— |10 | — 10| —{f10]|—1]ns
45 ltqiav | trap | RAS to Column Address Delay Time 10 19 11 20 11 23 " 30 ns 7
46 |tacox |taz | RAS To Output in Low-Z o | —|[ol—=]o}l—1o]|~—1ns
47 |tey 1wz | tawp | RAS to WE Delay Time 50 | — |60 | — |65 | — |75 — | ns | 11
48 |toowrz | taon | Read Command Hold Time ol —[o ] —]o]~—1]0o|— ns 9
49 | taowiz | trrw | Read Commanﬂold Time 5 _ 5 — 5 — 5 —_ ns 9
Referenced to RAS
50 |twhocr2 | tres | Read Command Setup Time 0 - 0 — 0 — o - ns
51 |tgop2 |the | Random Read or Write Cycle Time 75 — 80 - 84 - | 104 | — ns
52 [terzci2 |tupe | Read or Write Cycle Time 5 | — [20 | — |20 | — |25 | — ns | 13,14
(EDO (Hyper Page) Mode)
53 [taopt2 | tamw | Read-Modify-Write Cycle Time 00 | — [ 120 | — [125 | — [ 135 | — ns
54 | tg)oci2 | termw | Read-Modify-Write Cycle Time 656 | — | 57 | — [s57 | — | 66 | — | ns |13,14
(EDO (Hyper Page) Mode)
55 |[taer | ter | Refresh Period — |18 | — |8 | —|81]—|@8 ms | 15
56 | tm1ax |tran |Row Address Hold Time 8 — 8 — 8 _ 8 — ns
57 |tavare | tasp |Row Address Setup Time 0 — 0 — 0 -_ 0 — ns
58 [ty tr Transition Time (Rise and Fall} 2 50 2 50 2 50 2 50 ns 4,5
59 | twLiwwi | twpz | WE Pulse Width for Disable 5 — | 5 — | 7 -7 | - ns
When CAS High
60 |toLywhi | twen | Write Command Hoid Time 6 — 8 — 8 — 10 — ns
61 | twiswwi|twp | Write Command Pulse Width 6 | — 8 | — 8 | — (10| —~ | ns
62 | twicle [ twes | Write Command Setup Time 0 _ 0 — 0 —_ 0 —_ ns 1
63 | twiicH: | towe | Write Command to CAS Lead Time 6 — 8 — 8 — [ 15 | — ns
64 | twiirm) | tawL | Write Command to RAS Lead Time 8 | — |8 | —}]8 [—1]10]— ns
BB 9005650 0001337 SbbL WW
NPNX s28
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

Notes:

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

4. AC measurements assume t=3ns.

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

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

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

8. Assumes three state test load (500 ohm to 1.4V Thevenin equivalent).

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

10. torr(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 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 tayp2trwo(min.), towp2tcwp(min.) and tawp2tawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. if neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate.

12. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in read-modify-
write cycles.

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

14. tagc2top to achieve tp(min.) and topa{max.) values.

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

16. topg applies only when CAS is high.

Bl 9005650 0001338 4TS WA
527 NPNXX
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NN51V4265A series

CMOS 256K  16bit Dynamic RAM

WORD READ CYCLE
. - trosy
- 1 > [a—— tRP(38) —w
—_—
AAS N q —
Badiiod u__ttma) tRsH( teRP(13) —m
365) r-—
_ re—— tcas(iop——»
UCAS
icas __/ A [/
" tRAD(S) tRaL(19)
teaLie
tasasn :HAH(SG' tascin 4_.11(;“"(15) -
Ao-AB /////X Powdtross (77778, o adess X777/ /11111
lt——— tAR(15) > tRCH(48)
tRAH49)

tres(s0)

i,

Ly

\

WE
re—— tROH(36)— |
[ toEA@s)
torz(3o) ‘OFN%)—’I
oF Y 1 /
le— tcacqn »
taag) toez(32)—»
tRac(e) le— torFE1)—»
v 1~ High-Z g@g Valid Data-out —
ra— toLz(r >
e 7777 High or Low
M 9005650 0001339 339 W
NPNX 528
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NN51V4265A series
CMOS 256K < 16bit Dynamic RAM

BYTE READ CYCLE

trest)
tRas(40) ey l——— tRP(38)
—_—
RAS N / ) W
tchP(13) tosHs) ——- T
tRcoE3) tRsH(Es)— - > ra— tcRP(13) —a
le—— toas(10) ———w
UCAS _/ ! 7\ \ / /
i i
(or LCAS) - teais ——
tcas __/ ‘
(or UCAS) e tRAD@S) _ L traL(19)
tasr(sn) tRAH(56) tasc(n tean(is)
il e
AO~A8 iy ﬂ: Row Address X, / Column Address :E(/ /17 A i 7, Y
’ l
la—— 1AR(186) || ! tRCH(@48)
| fncls(SO) i tARK(49)
r— - LROH(36) gl
m— toEA(24)
toLz(zo) tom(as)—ﬂ
_ /
OE . e LU
Vo 1~ High-Z
Vo 8
(or U"%Q{-s ) le— tcaci >
e taa) ; toez(az)—m
trac) le—- toFF@E1)—
- High-Z "
I{I% 91 . 9 Z Valid Data-out

Vo 1~ ‘
(or II018 ) = fona m < High or Low

B 5005L50 0001340 050 B
529 NPNX
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" 'NN51V4265A series

CMIOS 256K % 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

tresn)
tRaso) > tRp(38) ——»
—_—
AAS \ / N
. - tcsws)
CRP(13)
-—— - tmo(‘a)—‘—b%—-— 'RSH(SS) ‘—tOﬂP(IS) —>
———— toas(10) —m
UCAS
[CAS /
tar(ie)
le— tRAD(S) — e traL(19)
'A‘sn(an “Wj‘” hﬁscnn ‘cm(vsl
A0-A8 L/ Row Address X/ Column Address X/ . Y,
tcwusa)—J
tawees)
_ tweer) '
wE U Y L
twes(ez) [—— tweikeo)
oF Y //
tos(2s)
> ea—— tppa) —
A /X Vaiid Datarin X/ )
m : High or Low
Hl 9005650 0003341 T97? =W
NPNX 530
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NN51V4265A series

CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

--—tacsy

- B
| ~ trasao) e trPe) ——
RAS \ \—.
tere(13) ! ostes B
tRCD(@3) »<-—— tRgH(as) tcrp(1a) —
- tcas(io) —w
ucas /| N\ / /
(or LCAS) : ‘
- .
LCAS _/
(or UCAS) [ tarce) 1 R
|
i it -— LRAD(45) ~ - ot~ i tRAL(19) |- - —
1 AsR(s7) | tRAH(sS) . tasc17) tcanqs)
i «»l >
5 n /://,J NSTT 7777
AO-A8 Row Address X/ 7/ /X Column Address SQ//, (1111745000500 /,
r-——- tewisa) 7"
- - taw(ea) ——————
. —— twest) 7j
—— ;7 / i
WE // VN "
twesie2)

I

- —-— tweHso) ———

G

/7,

/

S/ // / /// // // /i/'// 7, //// //{/ f /7 // / 7 s
tos(za)
— A e toppy —
~ 7 7T 77T - -
lilg)916 ///; «//,/,, v 7 // / ,//, 7 Valid Data-in 777777 7 77
(or/O 1~
10 8)

531

B 5005650 0001342 923 MM

W/A : High or Low

NPNX
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NN51V4265A series
CMOS 256K > 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

Ll trosy)
oy 1

RAS N - zE s N

le———— tcsis)

tcRP(13) e > . tRcD@43) - tRsH(as) a—— toRp(13) — |
la—— tCAS(10)—
UCAS
[CAS ) / ]
’ re—— taRne)
l&—— tRAD(4S) traL(19)
tasrisy) | | IRAH(SS) tascun | toanns)

|

-
AO~A8 ﬂ Row Address I(/////)l Column Address W/ / / / / /

towLies)
E: tawLies) — !

(PP Y 7Y) p———

I L .

toen(2e) toemes)

i R
oF Ly N L

t[o‘sg;z tom21)
e ZLD—"2* K vaavnan X 7777777777777777777777777

:HignorLow

B 9005L50 0001343 86T WA

NPNX 532
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NN51V4265A series

CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

-— tRcst) -
tRaS(0) tRP(asg)
—— _ﬁ
RAS N j X
| teshs) — ——
teapga) — - - tRcDs) < tRsH(3s) . —— tCAP(13) . ]
-— tCAs(10)-—— ]
UCAS / N / Vi
(or LCAS) :
LCAS /
( or UCAS) le—— taR(16)—- - iy
[#—— tRADWS) - R T-VYREL i E——
tasnes7) | | tRAHEE) tASC(‘ﬂ) teanps)
r— [ —
AL AN - 777 7777 g
AO-As /77X Rowaddress IX////// X Column Address 5_(/14// Iy, 7/
e towes J
e tRWLEY
e— twpet) —
WE / i, LT
WE /. ST /77

toeD(29)

r—h

tOEH(25)

y s //:7‘

‘\/ /,///'///// 1774 ’/// s

vos L

Vs

(or0 9~
VO 16)

/ s
7 158
4 s

!
[ toseza

|
tomez1)
—

High-Z

-
77X Valid Data-i
//&  Valid Data-in

Vg 7T 777777777 777
K/ LA /) s iy / sy

533

BN 9005650 0001344 ?ThL EA

. High or Low

NPNX
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NN51V4265A series

CMOS 256K < 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

- tamw(s3)
traswo) tap(e)
_ |
teappis tosHe) terp(13
crpyry | [ trcosa N CRP(13)
- toas(10)———»
UCAS
LCAS \ /  /
‘_tm(uu
lt— LRAD(S)—
tascin .
tAsn(ﬁnld—P ! trarkse) n——l le— tcan(15)-»

AD~A8 ﬂ Row Address @] Column Address W / /

tawn(20) J—cw—iu)
tncs(so)l_ - e towopy____ ] thwL(se)
WE it L T
: ]
- OED(29) tween
'ou(sol) i » toezz)
oF i, ///
L—— trac(e)
- ta) o tpsiza) | | tomat)
tcac() e
""%11; HighZ {//X Data-out Datan X////, /)
tozz) /)] High or Low
M 8005650 0001345 b32 1R
NPNX 534
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

ﬁi’ - tamw(sa)
|
[ e — —— tRas0) — trp(as)
RAS 1\ / \
— - tesks) _ >
terppiay | [ @ teap(13)
ol - \RCDI43) . pq tRsH(3s)
I
e - - tcas(ig) —
Ucas ___/ N /|7
(or LCAS)
s
LCAS _/ !
(or UCAS) .- tAR(16)
L~ tRAD(45) - -9 '
tasc(in
tasris7) tRas(ss) ket tcAH(15) 9]
AO-AS /f////fbﬁr Row Atidress IX/////X _ Column Address 1& iy //
. tawpz)—--- -, l
63
- e tAWDED) ]
1n03(50\[_ le————.. town(14) ] tRwWL(S4)
i
WE Ly N
‘ toe t * ’l
A24) o OED(29) tweie)
toLZ(30) |- | | 10EZ(32)
il
Vs 'y, / i
OE R
|
|
|
VO~ 77777 7T 77777777727 770777 72 727 7 77 7 77 7
Vo8 7 7. /7 97 /,/,.// / / ’/ '/ //,// " //// 7 ///// //////; //, //, //////,/ //// I 7/ y
1 T
(or VO 9~ L
VO 16) 1) trac(s)
- taa(3) !
tps(ea) | | o1
teac s i r—— -
Vo 9~ High-Z ) .
VO 16 Data-out Data-in
(or /O 1~ .
/0 8) torzoz)

B 95005650 000134k 579 WM

535

m : High or Low

NPNX
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

tRasP(2) taree)
—_— :S r—tRHGP(a?)—hZ S
RAS +- -
le——tosHs) — o a—— tHPC(s2) — ) e tRSH(35) -
tcap(13) tRcoa) tcrr1y)
wh e » )
tcas(o) tcee) | loasig | term tcas(ioy
Tons \ / N
LCAS -
tcaL(ie) —my teaL(1s) - He— tcaL(1e) —a
. la— tRAD(45)—> . ‘ X e tRa(19)—»]
CAH(15) ASC(1 15)
Asﬂ tRAH(SE) - e -t A tasc17) »He toanis)
tasc17) | |
| -
N/ S Y s i, e Y, e Y
o -
tRcs(50) tRAH(4e)
tRoH(as) la—»| tRCH(48)
7/
WE 74 W
ta—— tocsen—
e——— tRAC(4)
tM(:!)I torr(a)
e I ] Hm;
T3 L /
toEA24) L—- toPaz) —m  ha— toPAR) he-| 0EZ(32)-3
torzso) l< taa@ taas A
- tRLZi6) la—| toac() le—n| toacyy  OFRSS
~ High-Z
IIII%116 < Out Out Out
tazaz) toHc(22) toHc(z2)

:HighorLow

B 9005650 0001347 405 mm

NPNX -
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

A0~AB

/O 1~

vos
(or VO 9~

Vo 16)

/O 9~

vo 16
(orl/O 1~

Y0 8)

- tRaspeey trPis)
—jx h tRHCP(37)
\ ’ / N
teskis) » jt——— tHPC(S2) — e} e TRSH(35) -]
>
teara) i | tcRr(13)
[—m» e VRCD(43)—»f

teaspo) | Yo tcasiio) | terg toas10)

i 1%:_; N/ N :

L 1GAL(18) —ml . | tcaLae el

i— p— ¥

_/

H—‘AR( ) >

- YRAD@S) - | '1 ke - tRAL(19) 74
'Asn(57) tCAH(IS) tasciin tcam(s)
tRAH(SE) ,_‘ > ASC(17) S e tcan(1s)
;‘_T ‘—.1
won| | 1 | pl

"/ />§: Row X/ % Column i(/ W% C‘olumn /) @g Columnw

e - tRRH(49)
P tRoH(38) »l ¢:‘lnca(48)

-

tRes(so)

| le—— tOCS(27)—]

‘M(3)| torF(31) a—w
teacty |

y

High-Z

toEaee et loPa@) —m  le— tcPA@) o ke LOEZ(32)-9

toLz(30) e [P | » taa(s) f taa(s)
ftt———— tRLZ(48)

torR@a)

teac(n a—n{ tcAC()

.
High2 X ow XX oa XK om
e U
m : High or Low

teiz(2) toHe(22) tohc(e2)

B S005L50 0001344 341 WA

537 rqtaru}%(

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



NN51V4265A serles
CMOS 256K % 16bit Dynamic RAM

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

thasPu2) trp(ag)
— e LT T —
RAS \ 4 - N
T
tomprrs e tosHE) —————————» e—— tHPcisa—» - tRSH(S)-» .
1
< le—— tRCD(43)——»
toasio) | torw | toasug | term toasio)
UCAS
tcas _/ / N/ N /
. a— tRADMS) tcav(18) - teaL(18) - [+ tea(ie) —»
-4l RAH(s6) o~ tcan(1s) - [ e tcanis)
tasci7) | tasc(17) | toanps) | tascon .
no-as LR Fow KX coun W)77X coum X777 conn K177
le——— taR(16) he—1 tRAL(19) — .
* -
RCS(50) re— toRs(es) troHeg
ra— tocs(n - t\ypz(so)
trac(e) ! » '(P'A(z) - tcPAz) -» toFF(at)
- taa@) pl — taA@) —» e tAnm) ] torR(ag)
= 7 B [t Sl N A7
toeaiz4) torz(ze)
toLz(ao) | le— tOEA(24)
——— tRiz(a6) —{ ! ] tou(aoi
vo 1~ High-Z 2 ; )

touzoiz) twez(s toez(az) toezzz)

:l-ligmoth

BN 9005650 0001349 288 WM
NPNX 538

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



NN51V4265A series
CMOS 256K < 16bit Dynamic RAM

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

taasP@2). tRR(8)
_JS r— Tancp(:m—-———z
RAS | \
fa——— tCSH(S) —— pa——- tHPC(E2) — e tRSH(35) e
tear(13) tcrp(13)
| |——— URCD(43)— o |
tecas(io) tepm) tcaspo) | tore) tcas(io)
UCAS _/ \ Z ’ Z % /
(orLCAS) e—| tCAL(18) ra— 1CAL(18) - it LCAL(18) —po
LCAS 7/
(or UCAS) le—— tar(ie) - Wmij
l—— tRAD(45)—] e~ tRAL(10) —m
tasr(s7) tcam(is) tasc(17y tcans)
bt -wel [t LRAH(SE)  wta @ — tasc(in) olta te—— toan(s)
tascon | .‘ |
v - -
//
no-ns LUK Row X/ {Comn X7/ Column /77X Column X7/,
|
| tacs(so) || { tRAHME)
ra—- LORS(28)—a! trous)
I
WE / / i \L_‘{
r-— locsm)J le tv‘w=2(59)
le———— tRac) l » o tePAR) —amy teparz) -»- toFr@a1)
- tAR) Az —» He—t taa@) = le»l tormaa
- . — ]
_ /7, 7 teac tcacq) /ns teac) 7‘ 7
OE d /
/O 1~ ‘j High-Z
vos :
(or/O 9~ | tor '
O 16) ; OEA(24 oPZ(26)
i toLzao) et tOEARS)—»)
-« RiZEE) - | (R iou(aof
- High-Z , -
o X _ou_ XX ow ou
(or VO 1~ [ [P P
0 8) tezaz) twez(aq) toez(az) toez(3z)

:HighorLow

BN 9005650 00DL350 TTT HM
539 NPNX
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

terpP(13) :::::2)_’ tcaspo) | toee QGA;’:TSZ)-;(:)I Tc;n?:s,_:cw(13)
s/ R N g\
tasR(s7) ‘t;:m‘s)_llqm toary1sy tascun | teanps) tascuin ':::’,
hisiaie g ikl
Ao-a8 LR Row XK Cd"m";X//l Column Comn X7/
'rwoe(ez) ‘wcﬂem‘)ﬂ t " t ):‘ :mi - >
_Jﬁz; | woreo) twosiea) | | tworieo)
wE Lo . N /1
o LI i
toseg| | towey 'oslga  tokat tosia)| | tomea
s IR odan KK, oaten e
m :HiglorLow
M 9005650 0001351 93 W
NPNOX 540
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

AO~A8

vo 1~

(or /O 9~
V0 16)

VO 9~
Vo 16
(or/O 1~
0 8)

—

tRe(ag
tRasP(42) . (38)

r——— {RHCP(37)———— |

teRP(13)

N /NN -

I

t——— 1CSH(5) ————— jt —— tHPe(s2) 4 a— tRSH(3S5) —
! i
le - tRCD@3) —» H
tcas(o) | ter tcas(10) tere) . tcaspo tcrp(13)
| - -

_/
_/

tasnisn | | tRAHSE)
g

-t RAD{45)

|

1

tascon| tcamis) tasc(in | tean(s) tasciin| tcanps)
f—i“ e

r.\—_ tRaL(19)

il

ﬁﬂow

ﬁ Columnm %‘Cdumnw / Column W

N /

= t(:wus:«)J towiss) ‘ towies) ‘
; - . tRWL(s4) o
twessa)| tweniso) lwcsgz) tweiso) '(wcsusﬁ < tweH(eo)

. /

tweist) | tween tweis1)
I
i
/ / f 7 / /
1 /// s /1 1 g
/ 90N / /
I, s 77, LI
1
|
?
tos2s) toHe1) tps(z23) i tDHE1 tps(23) tonzen
PO [ oty By B

»ZL Data-in

@]’" Data-in _‘@]r Data-in W

BN 9005650 0001352 a72 W

m . High or Low

541 NPNX
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Wima'adcs
CMOS 256K x 16bit Dynamic RAM

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

t
: traspuz e
——
RAS N } N\_
P— toshe - toamwise) tRstas)——
le— tACD(43) —o
tcr) tepp) tere(i1z)
le— tcAs(10)— o r_ 1CAS(10) ——am le— 1CAS(10)—»
UCAS
LCAS N / /N /,
-M)n tRaL(19)
tasaisn| tramse) Iascon_Yoans) Asc(17) | toanis) Ihsqm tean(1s
7,
AO~AS 7/ Howm Column Columnm Column _X////////////77 0
towies) tcwn.(’)_L towes)
— —
— tawo(n - trwied
HF.S‘ d le— towD(14)—] o towD(14) o le— towD(14)
wE \ SLj/ Sj[
tawD(20) —» h le—1— tAWD(20) o ?—J le—t— 1AWD(20) —»f twes1)
. WP(61) WP(61) L trowe) |
Yoraze toEae - )
OE / /)
trac) e 1CPA(2) —o le— tepagz) o
taa@ tang L tasa
‘ (== tcacn le—! teaci) el toAG(1) | ke—sy tDH(21)
le—— tRLZ(48) o toeniz0) toeniea) X toentze)
torz(zo) !— - toez32) 3‘_%(_3.0) toE2(32) o ).
Vo 1~ High-Z 7 : 7
VO 16 n In { y—
- Out Out ol Out
teiz(iz) tos(eg) toizz) tps(23) taziz  tosey
toke1) tore)

:HimorLow

BB 9005L50 0001353 709 W

NPNX 542
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NN51V4265A series
CMOS 256K < 16bit Dynamic RAM

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

tap(ag)
,,,,, _ tRasPu2)
_ B
RAS N i
teshs) - tPAMW(s4) - o tRSH(EE) — - ]
tcrpi13) L tRoD(3) ! .
it : t
T toas(io) —e SP),] F" teasqoy e toAS(10) = CRP(13)
- = | -
ucas __/ 7‘\\ /N ) N /7
(or LCAS) ‘ ! ‘
LCAS / |
(or UCAS) IRADUS) ‘ — tracrg)
tasrs7| tRanGe) tascin toanns) tasc(i7) | team(is) tascin | toaH(1s)
Sl l o }
AO-~AS8 g : A /R Column X & /1 ’r/ (s,
I T AL I
- ‘9WL(63) S ) towen
- 11— tRwDW7—= ‘ P ‘ tRWL(64)
tacs(so) i |
o - toWD(14) = Le— towp(14)—» ke tCWD(14) !
9= || - 1
o= 1
WE : \—_j‘ N/ ‘
| i
| !
tawD(20) - ~ he b tAWD(20) — o le—|- 1AWD(20) | [e—od twrs1)
twe(s1) t J
‘ +—-— tRoH(36)
toeas) | toEaa) e togacs
f
_ - . N |l —
OE ‘ ; ‘ | L/ i
T T
i Il | ‘ |
Vo 1~ High-Z 1 |
vos ‘ ‘ E ‘ 1
{or VO 9~ ! ! 1 ! ; ‘
/0 16) | I Lo . b
! w-— tRACIH) | o e toPAR) o I le— tcPA(2) o !
v o i -
e taag) * e LA q-— o 1AA(3)
l oo 1
i le- - o teacm | e —» tcact R teac(ry | ke-sr tDHE21)
! I '
-—— tRLZ(46) — | - toED(9) | te-o tOED(2Y) | 10ED(29)
. L | [, toLz(30) ‘ [, torzo) '
OLZ(30) ke —- e [10EZ@2) = | - ; 'toEZ(32) i - | toez(az)
' ! Iy | C
VO 9~ HoghZ A
VO 16 R ¥ ?
(or VO 1~ L0 .
oW Out . -
vos) teiz(z) tos(za) terz(12) toses) | teLziz) tps(23)
e -
toHE1) toH(1)

B 9005650 0001354 b45 WE
543 NPNX
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-NN51V4265A serles
CMOS 256K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
tRc(s1)
tRAS(40) rt——— {RP(a8)——
——
R—A§ . S Z \—_
CARP(13) tRPC(4)

ichs /. S

tasrisn | | trarse)

o TR S

Note: WE, OE = Don't care. 7 m : High or Low

CAS BEFORE RAS REFRESH CYCLE

RAS —_/ tRPC(4) N /
L2 oo X

torFeat)
o' j s
/O 16 )

/////] - vigh or Low

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

B 9005L50 0001355 581 WA

NPNX ' 544
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NN51V4265A series

CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

/

e tRP(38) -]

a— tCRP(13)--

trest)
rr
% j¢———————— tRAS(40) ———
il
RAS ‘SL
" ra————— taR(16) >
m H‘HCWN——F | tAsHEs) -
UCAS 1 \
iy i
[CAS __/ | 7\\

tasR(s7)

a— tRAD(s)

1RAHSE)  As

e -t

LTTNCT ) —

|
C(17)
» tcan(s)

Row

A0~A8 [/ /)2

Column

X

tres(so)

trAHEs)

<7

WE
a— TROH(36)——a
o toEA2e)
toLzao) |
|
- N Z L
L le— 1C‘AC(1) > ‘ J-< torr(s)
e tAf(a) —» torF(a1)
t RIAC(d) > toez(3z) e
Vo 1~ High-Z i N e —
01~ Valid Data-out
teizz)

545

Bl 9005L50 000135L 4184 WW

m : High or Low

NPNXX
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‘NN51V4265A series

OMOSHGKX wbltbmamlcmu

HIDDEN REFRESH CYCLE (BYTE READ)

e thcisy thosy —
tRas(40) |- 1RAPe)-» trasio) e 1AP(s8)-»
RAS \ / N
- taR(16——>
toreia) le— tRCDW3) tRSHS) o] 1) ) L tonp(12) —m
ucas __/ N\
(or LCAS)
icas —/
(or UCAS) le— tRADUS) tRAL(1)
tasris7) | | tRAMGE)  tascan)
» <——>] «-H‘ teanis)
). S . R I,
tnof(sa) tRRHe)
wEe L X/ W
r—‘mﬂ(ss)——
[e——>| Toeaps)
towz(so)
oE LI L
Vo 1~ High-Z
o8
R A s
tnl‘q‘)’ He—tOEZ(32)—]
195% ) ST ———
o 1~
(or vos) torzz) :HigIOfLow
B 900550 0001357 354 W
NPNX 548
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NN51V4265A series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

RAS

UCAS

2

AO0~A8

tcap13)

tacisty

tRos1) — oy

re—————— tRASM0) — itnp(as)’ ﬁtmm)j iinp(gs)..l

[—————— tAR(16)———

r—— le— tRcD(e3) 1RSH(35) o e tcrne) l{;——'cnﬂm———
lt— tRAD(45) tRAL(19)

tasR(s7) tRaHsE)  tascon
-~ ’NI' tean(is)

/X

Row @Zr Column w

twesis2)
la—- tweH(60)—
twrie1) - —a
7 i, Y Y
T 77777077
tps(zz
ra--—— tpH(R1)
I Valig Data-in X/

B 9005650 000135

547

m : High or Low

4 290 W

NPNX

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



NN51V4265A series
-CMOS 256/ 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

thcisty tacs)
tAaso) trp(as) tRasio) tRP(E)-»
ms N ;_* )
[——————— tAR(16)——
tEFP(ML le— tRCDU3) tRSH(35) tewrm [__tcm(w)_.
UCAS _/ 1 \ }
(or LCAS)
LCAS
(or UCAS) le— tRAD(45)—» tRAL(19) —»
tasris) | | tRan(se)  lascor) .
i | - CAH(15)
Y/ Row X777 cowm K777 Y
twesiea) R
la— twer(eo)—
- twrs1) —»
wE LI (/, Y LI

oF LI e

W I znznzy,

(or VO 9~
vo16)

tps(29)

tt—— torgz1)———™

Vo't LT Vaid Datan A
(or"ll%1€) /////)- vigh or Low

I 9005kL50 0001359 127 WM

NPNX 548
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NN51V4265A series
CMOS 256K < 16bit Dynamic RAM

SELF REFRESH MODE

‘epe . trassian) — ‘47 _leesge
RAS _/ \ / \—
tapcas tesain teHses) torp(13)
UCAS
LCAS / , / \
*;&PNG) ol g 1ASR(ST)

A0-AB /) , Y now X cot.
HLOFF(SI)

Vo1~ — High-z

vo 16 £

m . High or Low

Il The NN51V4265AL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN51V4265AL 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 holding RAS * low * after entering the Self Refresh Mode.

It does not depend on CAS being " high * or * low " after entering the Self Refresh Mode to continue the Self Refresh
Mode.

¢. Exiting the Self Refresh Mode:
The NN51V4265AL exits the Self Refresh Mode when the RAS signal is brought " high *.

W 9005650 00013L0 949 W
549 NPN)X
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NN51V4265A series

“OMOS 256K < 16bit Dynamic RAM
ORDERING INFORMATION
NN51V4265AXX(X) - XX
' l SPEED 40 : 40ns
45 : 45ns
50 : 50ns
60 : 60ns
PACKAGE J : Plastic SOJ
TT : Plastic TSOP TYPEIl
VERSION  BLANK: Standard Version
L : Long Refresh Version
128ms Refresh
DESIGN CODE A
MODE 4265: EDO (Hyper Page)
2CAS ,256K x 16 ,512refresh cycle
POWER SUPPLY v 3.3V Version

NPNX

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