NN514256 series \'/
Fast Page Mode CMOS 256K x 4bit Dynamic RAM N pN)A(

—

DESCRIPTION

The NN514256 series is a high performance CMOS Dynamic Random Access Memory organized as
262,144 words by 4 bits. The NN514256 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 NN514256 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. . . .

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 NN514256 series to be packaged in a standard 20-pin plastic DIP,
26-pin plastic SOJ, 20-pin plastic ZIP and 24 pin TSOP TYPE I. 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 log-
ic families.

FEATURES H Fast Page Mode Operation

B Low Power Operation
Low Standby Current (CMOS level inputs)
- Standard 1mA

W 262,144 X 4 bit Organization
M Single 5V £10% Power Supply

B Performance Ranges —Lversion  50pA
B 512 Refresh Cycles
Parameter | -40 | -45 |-50 | -60 | -70 —Standard distributed across 8ms

Max. RAS

40ns | 45ns |50ns | 60ns | 7ons — L version distributed across 128ms
Access Time {trac)

B All inputs/Outputs and Clocks

Max. CAS 130 | 15ns |15ns | 15ns | 20ns fully TTL and CMOS compatible
Access Time  (tgac) M Refresh Modes

Max. Column Address | ogns | o8ns [27ns | 30ns | 35ns R_AS only _

AccessTime  (taa) CAS before RAS

Min.Read/Write 80ns | 80ns |90ns | 110ns | 130ns Hidden Refresh

Cycle Time {tre)

M High Reliability Packages

Plastic 20pin DIP

(P20DP-1A0)

Plastic 20pin ZIP (P20ZP-2B0)
Plastic 26pin SOJ (P26SJ-2A6)
Plastic 24pin TSOP TYPE |  (P24TV-5B4)
||
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

vo, O O o 20{1 Vss :/’(S)S
vo, OJ2 19[1 104 Vo,
WE 3 18] 103 CAS
RAS 4 170 CAs OE
NC Os 16| OF
A O 151 Ag
A O7 143 A7 Ag
A Os 133 A ::
A o 12 Ag A
Vee OJ10 1A A Aq
20-pin DIP ( 300mil ) 20/26-pin SOJ ( 300mil )
P20DP-1A0 P26SJ-2A6
CAS lIO4 /O WE NC Ay A3 As As Ag
n n n n n - n (3] n n
G-l gl el el e i
U1 3l sU 7 el vl w3y isi 17 1old
OE 103 Ws WOy, RAS Ay A Voo As Ay
20-pin ZIP ( 400mil )
P20ZP-2B0
5%&: 1O 24 g
V04 As
Vss Ay
o] Voo
& -
RAS Ay
N 12 13 P4
20/24-pin TSOP TYPE ( I)
Normal Bend (6X16mm)
P24TV-5B4 PIN NAMES
AO~A8 | Address Inputs
32 24 O 1 ::3 @ Row Address Strobe
ﬁf Y04 CAS Column Address Strobe
OE Qutput Enable
“i‘é o VO1-404 | Datavin/ Data-out
=P B WE | Write Enable
Vee +5V Supply
20/24-pin TSOP TYPE (1)
Reverse Bend (6X16mm) Vss | Ground
P24TV-5B4-R NC No Connection
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

— AAS CAS Clock "WE Clock —
RAS O—» %’;ﬁgm‘ —®-1  Generator Generator [*+——O WE
CAS O—
Y |
Refresh Y
Counter
t> Column Decoders
- |/O1
Data |-«
AD O—bn e Y02
- Sense Amplitiers Buffers |-<-&- ;0 3
Al O—» ] & VO Logic <>
A2 O—m Vo4
et < 0 |
ors
A4 O—s O OEF
A5 O—» e
A6 O ® Memory O Vee
g Array -+— Vss
A7 O (1.048,576)
A8 O—» 3 :> Substrate
é Bias
Generator

ABSOLUTE MAXIMUM RATINGS

RATING SYMBOL | VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relative to Vgg | Vin,Vout -1to7 v absolute maximum ratings are exceed-
Vol Voo Rolative fo V. v o7 v ed. Functional operation should be re-
oltage on elative to Vgg ce 1t stricted to the conditions as detailed in
Storage Temperature (Plastic) Tsig -5510 +125 °C the operational sections of this data
Power Dissipation Pd 1.0 w sheet. Exposure to absolute maximum
Ambient Operating Temperature Ta 0to+ 70 °C rating conditions for extended periods
,pe, g "ompe can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 45 5.0 5.5 v
Viy Input High Voltage, Afl Inputs 24 — 6.5 \
\ Input Low Voltage, All inputs -1.0 - 0.8 \4
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
B 9005650 0000278 200 WW v/
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NN514256 series

CMOS 256K x 4bit Dynamic RAM

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

ISYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loot Operating Current -40 110 mA | tgc = tge (Min.) 1,2
-45 100 mA | RAS, CAS, Address cycling
-50 90 mA
-60 80 mA
-70 70 mA
lccz | Standby Current 10 | mA | RAS=CAS2(Vc-0.2V)
20 | mA | RAS=CAS2Vy
Standby Current 50 pA | RAS=CAS2(Vee-0.2V)
(L. version) All other inputs are stable at ( Voo - 0.2V)
or ( Vgg +02V)
locs Refresh Current -40 110 mA | tac =tpc (Min.)
(RAS only refresh) -45 100 mA | RAScycling, CAS=Vy 1
-50 90 mA
-60 80 mA
-70 70 mA
lcca Fast Page Mode Current -40 80 mA | tpg = tpe (min.) 1.2
-45 80 mA | RAS=V,
-50 70 mA | CAS, Address cycling
-60 60 mA
-70 50 mA
locs Refresh Current -40 110 MA | tgc =tpc (Min.)
(CAS before RAS refresh) -45 100 mA RAS, CAS cycling 1
. -50 90 mA
-60 80 mA
-70 70 mA
lccs Refresh Current 150 PA | 512cycles/ 128ms
{L version : CAS before tpag < 200ns, WE 2 (Vo - 0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or(Vgg +0.2V)
Higql Input Leakage Current -10 10 pA | OV< V<55V, Others = OV
(Any input pin)
ol | Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS 2 V), (min.)
(For high impedance state) 0V < Vgur£5.5V
Von Output High Voltage 24 v loy =-5.0 mMA
Vou Qutput Low Voltage 04 v lo=42mA

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

2. lggq and lggy4 depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢ = 5.0V £10%, f = 1MH2)

SYMBOL PARAMETER MIN. MAX. UNIT
Cini Address(AQ ~ A8) — 5 pF
Cine RAS, CAS, WE,OE - 5 pF
Cout 1/01,/02,1/03 /04 — 7 pF
v M S005650 0000279 147? W
NPNX 56




NN514256 series
CMOS 256K x 4bit Dynamic RAM

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

no. |_NOTES PARAMETER 40 4 50 0 70 umrl NOTE
JEDEC | STD. MIN. [MAX. | MIN. MAX. | MIN. [MAX. | MIN. |MAX. | MIN. |MAX.
1 [foriav [teac |Access Time from CAS — || =11 — |15} — |16 | — | 20 | ns|6,13
2 |ftoneav |tcea |Access Time from CAS Precharge — |3 | —|%|—|[32]|—]|3]|—|4 |ns|1314
3 [tavav [taa |Access Time from Column Address — |25 | —{25 ! — |27 — |3 | — | 35 | ns|7,13
4 |taiav |trac |Access Time from RAS — |4 | — |45 | — 50| — |60 | — | 70 |ns|67
5 | taicwi |tes |CAS Hold Time 0] — |45 | —[s0] 60| —=]70]—ns
6 |tmLscht [tor | CAS Hold Time (CAS before RAS Refresh)| 10 | — [ 10 | — [ 10 | — | 10| — [ 10 | — [ ns
7 | tomeciz |tepn | CAS Precharge Time Ww|—|1w0]| -0 —=]10|—=]1]—|ns
(CAS befora RAS Refresh)
B | tonzcle |tcer | CAS Precharge Time 0| — |10 —]|1W0|—|10]=[10]—=]ns
9 {tcucrz |tep | CAS Precharge Time (FastPageMode) | 6 | — | 5 | — | 5 | — | 58 | — 1 5 | — [ ns| 14
10 | terscmt Itcas | CAS Pulse Width 15 |100K| 15 |100K| 15 [100K| 15 [100K| 20 |100K| ns
11 | tolipe |tosp | CAS Setup Time (CAS before 5§t —|s5 | —]5 | —=(5|—~]5]|—]ns
RAS Refresh)
12 | toiox |torz | CAS to Output in Low-Z — — —lo|l—=]0o1]—=]ns|s
13 | tonenie |terp | CAS to RAS Precharge Time 5 | —1 8 | — — |8 ] —1i5|—1Ins
14 | toi1wiz Itowp |CAS to WE Delay Time 45 | — |45 | — |45 | — |45 ] — | 50 | — | ns| 11
15 [t 4ax [tcan |Column Address Hold Time | —1100] —|100]| — |15~ |1 — {ns
16 | tgiiax |tar  |Column Address Hold Time 0 (—13|~|35|—~]|4|—40| —|ns
Referenced to RAS
17 | tavele [tasc |Column Address Setup Time 0 - 0 —_ 0 — 0 — 0 — | ns| 14
18 | tavret |trac | Column Address to RAS Lead Time 25| — |25 | —|27| ~ 3] —|3]|—|ns
19 | taywrz {tawp |Column Address to WE Delay Time 55 | — | 6856 | — | 67 | — |60 — | 668 | — | ns] 11
20 | touiox |tow | Data Hold Time 0] —|10|—[10]~]10!—1]10 ]| — |ns|12
twiipx
21 (tpyoo |tps | Data Setup Time ot—|lOo0O|—t1tO0|[—=]|]O|[—]|O]|—/|ns|12
tovwie
22 [ tor1av [toea |OE Access Time — |5l —115— (15} — 15| — |20 |ns
23 | twroez [togn | O Command Hold Time 15| — |15 —|15|—-115]|—|20]|—]ns
24 | tepsav |toep | OE to Data Delay Time W|—[1w0]—-{10]—]10]|=}10]|—|ns
25 | tcyeoz |tore | Output Buffer Turn-off Delay Time 0 13 0 13 [ 13| 0 156 0 | 20 | ns{| 10
26 | touoox |toz |Output Buffer Turn-off Delay Time 100 |10]0(|[10|0]|15;01]15]ns
Referenced to OE
27 |teLsnm |tasn | RAS Hold Time 5| —|15|—~ |15} —]|158]—|20]—1|ns
28 | toLiamt |tron | RAS Hold Time Referenced to OF 10| —j10|—|10]—]10]—|10]|—]ns
29 | tanonie [t | RAS Precharge Time 2| —-|25 | — |25 —|[30}{—]4]|—|ns
30 | tasam |tras | RAS Pulse Width 40 |100K| 45 [100K| 50 [100K| 60 [100K| 70 [100K| ns
31 | tarrme [trasp | RAS Pulse Width (Fast Page Mode) 40 [100K| 45 (100K| 50 |100K| 60 [100K| 70 |100K| ns
32 | tauowr |taco | RAS to CAS Delay Time 13 |25 | 13 {30 |13 |35 |13 |45 | 13 | 50 |ns| &
33 | tamocLz [tArc RAS to CAS Precharge Time | —j10|—]10]—|[10]—]10]| —|ns
34 [tgiav |tRAD RAS to Column Address Delay Time 11 15 111 120 | 11 23|11 [ 30 ] 11 | 385 [ns] 7
35 | taiwiz |tawp | RAS to WE Delay Time 70|~ |7 —|8]—|9|—1100!—|ns|n
36 | tonowie|tRen | Read Command Hold Time 0 — 0 — 0 — ] — 0 — | ns| 9
37 | taHowiz|tran | Read Command Hold Time 10| — |10} — |10 —1(10(— (10— |ns
Referenced to RAS
38 | twhocLe|tros | Read Command Setup Time oy —|(O0|—1O0 )} ~]O]—]0]|~—/|ns
BN 9005650 0000280 969 WE NV
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

-40 45 -50 -60 -70
No. JESZ::B::D_ PARAMETER MIN. [MAX. | MIN. |[MAX. | MIN. [MAX. [ MIN. [MAX. | MIN. [MAX, NITINOTE
39 {tpionis (tre | Random Read or Write Cycle Time 80 | — (8 | — [9 | — 110 — {130 — | ns
40 |toiocie |tpc [ Read or Write Cycle Time 30— |30 | — (38— |4} — |4 | — |ns[13,14
(Fast Page Mode)
41 |taionte | trvw | Read-Modify-Write Cycle Time 130 | — 135 | — |145| — |165| — | 185} — I ns
42 [to12c12 | tramw | Read-Modify-Write Cycle Time 86 | — {90 | — |90 |~ |9 [— [100| — [ ns|13,14
(Fast Page Mode)
43 |taer trer | Refresh Period — |/ 8| —| 8| —|8|—|[8|— | 8 jms|li5
44 |tp iax | tran | Row Address Hold Time 8 —_ 8 -— 8 — 8 — 8 — Ins
45 [tavrz |tasr |Row Address Setup Time 0 - o] —_ 0 —_ 0 —_ 0 — | ns
46 [ty tr Transition Time (Rise and Fall) 2 |50 2 {502 [50}2 (5] 2 |5 [ns|45
47 |toLiwHr | twon | Write Command Hold Time | —|10[—([10]~(10]—]16}—{ns
48 [twiwhi[twp | Write Command Pulse Width nw|{—|(10|~(10]| —|[10] —|[15} — ins
49 [twiicre | twes | Write Command Setup Time oO|f—fO0O)})—]JO}|—]1O0}—1]0/|—|ns|11
50 | twiicH | towr |Write Command to CAS Lead Time Wl — (15— ]|15]—|16|—1]120]—|ns
51 | twirrnt | tawe | Write Command to RAS Lead Time 10| — 1|11 —|15|—[20]—|ns
Notes:
3. Eight Initialization Cycles are required following a 200ps pause after Power Up. These Initialization Cycles

12.

13.
14.
15.

may consist of one of the following : RAS only refresh Cycles, Read Cycles, Write Cycles,
CAS before RAS refresh Cycles.

. AC measurements assume tr=3ns. All AC parameters are measured with Vj(min.)>Vgg and

Vy(max.)<Vec 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 tgcp(max.) limit ensures that tgac(max.) can be met. tgep(max.) is specified as a ref-

erence point only. if taep is greater than the specified tgep(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 ref-

erence point only. If tgap 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 tpey Or tgry 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 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 cycie and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tgyp2trwp(min.), towp2tewp(min.) and
tawp2tawp(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. _ .

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

Access time is determined by the longer of tya, tcac, OF topa.

tasctcp to achieve tpg(min.) and topa(max.) values.

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

B 9005650 0000281 TS M
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

READ CYCLE

tAc(39)

tRAs(a0) le—— tRPERO)—

RAS N / N

la——1CsHs)

- »| f¢—— tRCD(32) - tRsHE7) > te— tcRP(13) —

vy

le——— tcas(10j——»]

cas _/ \ a
no-As /IR Powrstress (/7777 coumn assress X777 T,

wE LIy N

a—— {ROH(2B) o]

o toea(2)

oE LI Y

le— toac) —

torr(es)
taag ——» l >

tRaC() —— fe— toEz(oe)—m

o 1. high-Z pg Valid Data-out
< oz m : High or Low
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)
- tRc(e) >
- tRas(0) tRp@Ee) ——»
—_— |
RAS N / N
- tcsHs) >
tcrP(13)
> | tRoDy )——-———><—tns(7) ta—— tcRp(13) —™
-—— tcas(10) —
m __/ _‘\ \—\- 1—/ /
- tan(ig)
la—— tRAD(34) > tRaL(18)
tasR@s) tRAH(44) tascan tcAH(15)
] fo-—~ | d L
no-A8 /)R Rowavess (77778 counm Aseress (/77711111
tewLso)
trwi(s1) >

A 4 4

tweis)

wE Lo Y

twesae) [ tweHEr) —™|

i,

tps(21)

r— tDH(ZD) —

b HighZ L Vel Datavin

]

:Highor Low
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

tRe(ag) >
t

AAS o

tRAS(30) > : RP(29) >

la— tesrs)

s __/

tasnus)

A0-~AB 7///03 Row Address m

- _ trepga) <«— tRsHEn re— {CRP(13) — ]
«—— tCAS(10)——!
AN A,
la—— taR(1g)
le—— tRAD(H — 1 thaL(ig) >
tRaH(4q) tascar | teanqs)
-+ > [—| - >

caurm Adcress 7777777771771 711TL 1T T

ra— towi(so)
a— tawLsy——
la— twpias) —

WE i

[ 5”1

Y

toeD(z4) toeH(23)

ld—b

vo1- [/

D
o LLLLIiiiniiii;e N

tos(en toH(20)

l‘—b -

High-Z (X _vadvaain X777777777777777777777777 77777

Vo4

: High or Low
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NN514256 series

CMOS 256K x 4bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

- tAMw(a1) \t
o tRAS(30) > tAPEe)
—_— Zl:—l
tesHs
toRr(i3) © terp(13)
» tRcD(32) it thgH(27) > >
e toasppo)————»
-
CAS \ \r / /
le— LAR(16) -
lt— RAD(34) —
tasc(17) t
tasRs) il ) TS [ TOAHS)
Row Address E@] lumn Address
no-as /R 4 Calu

w //[

tAWD(19) ———

Y

¢ towi(so)
[—— 'CWD(14)————— )
tRWD(35)}——————— | trRwLs1)
- N /]
toEA(22) toED(24) tWP(:B)
ﬂf - toezes)
oE LI /
tcace) N
e tar) > tpsga) | | tono
- trRAC() > [ >
I{I%14~ High-Z 4@3'— Data-out Data-in W ///
totzua) m : High or Low
Il 9005650 00OD0OR85 440 WA
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

FAST PAGE MODE READ CYCLE

RAS

CAS

A0~A8

/o 1~
o 4

tRp(29)

- tRasp(31) > |
N / \
terppay | [+ toshe) [ tecuoy =™ 1% tasHen ™ | tcapgg)
Rl tRcogez) tepge toas(io  tep tcasqio) -
ke toas(10) ] fe—] e <
X - X
/ N 7 7 N/
| le—— tanqs) >
— tRaAD(34) —I tRAL(18) ]
tashus) tcaH(s) toaHs) 4
[ [ - ht— ASC(17) e [t
tRAIH(M) tAsc(m teak(15)
|- =
mv Row W Column Column / W Columnw /////22;/
—- taaE) » L tRRHET)
tres(zs) tacH@e)  tresgs)  t RCH(38) tRes(se) tReHEs)
B d j -t
4—'tCPA(2)"1
tRoH(28)
toEAZ2) togaez) )
lot—:n(ez)
Y Y 200 ///////% 7‘7//// i
tanE) | > torF(es) topc 25) < [OFF(25)
tecac(y (> \ ‘t >
tracia _ CAC(1) _ CAC()
toEz(2e) toEz(26)
) B B
@ . Out z—ﬁ L Out o
— —
teLziiz) terzig) teLzig)

Bl 9005650 000028L 347

63

: High or Low

NPNXX



NN514256 series
CMOS 256K x 4bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

tRpg)
trasP(31) > F
E———
RAS E W
t t t
teRP(13) 1———tCSH(5)——> ri PC(40)————  (@— LRSH(27)—|
rt———— LRCD(32) —— ot
teasao | tepe) toaspoy  top ope) | teas(io) 1cAP(13)
L =
cas  __/ \ R 7N /
le— t 0(34)—>| ! tRaL(1g)
tasrus) [ | tRAH(aq) tasc(17)| tcanqs) tascan | teamps) tascan) | tcamqs)
| (o ->—I¢ -1—»‘ » -« »He Le
-
AO-A8 Wr Row W} Columnj@ Column @Z Column / ////////////
- tow(s0) l‘ towrsoy [—1 towLiso)—»
lg—1 tAWL(ET) —»]

twesuas

twosiae) | twoH@n  tweswasy
< [ »He

N }m Wﬁ‘W//Wf/

b twpias) »

o L i,

~ tosen toHeo)  tosgen toro)  tosqan) torgo)
had P - Lo > -t L

'11%1; 7/////////////////@]: Data-in ,@]: Data-in _‘@ Data-in W////W

: High or Low
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

no-as 7/ /I

O 1~
o4

trpEe)
tRasP(1)
—_— ),_—1
Sr \_
tomp toshis) tPRMW(42) tRsH(E7) R 4
13 CRP(13
9 le— tRCD(32) —wy ) X L‘
le— tcas(io) o e LCAS(10) o b I tcas(10) o,
tRap(as) .
3y r RAL(18)
tasRus) | tRamas LAscm) toar(ts) tascan| leaHus) tascun | teanps
|
Ro @&olumn W Colum Column W////////////
towwso) towwiso) chI:(so)
— — —D—Ht-
RWL
T t RWD(Es—*1 (51)
I 128 e— tCWD(14)—sm{ le— towD(14)— le— towD(14)m
: 4 S Sﬂ/ sz
tawp(19)—] le—1~ tawD(19)—> le—— tAwWD(19)—»1
twras) twpas) thomze) twris)
toeazz) toeaz) r_ ¢
- - OEA(22
toenpe) toeD(24) tOED(24)
tcaco)
~‘A:‘?(3) - taaa) taaa)
toezze) toez(es) ¢ toEz(2e)—p+ t
=t o || | Lo
t t t
trac) psen | osen | osg1)
High-Z ¥
f NI }—?f —
- —d
toiziz) Out terzaz) Out toizra) Out

: High or Low
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NN514256 series

CMOS 256K x 4bit Dynamic RAM
RAS ONLY REFRESH CYCLE
thc@e)
r¢——————————— tRAS(E0) [ ——— tRP(29)——]
|
_ N /
RAS terp13) trPc(33)
f—>
CAS _/F \_/
tasRs) | | tRaH@e
ta—]  [a—]

no-as LR Ron T T K
Note: WE, OE = Don't care. :High or Low

CAS BEFORE RAS REFRESH CYCLE

- tRo(a9)
ra— tRP(20)—» tras(30) » a—— tRPg)——

RAS _/ trRrc(33) S Z tRpe(as) tesaaty \_

teeng) [ > ' ht————— tCcHR(E) —
CAS 7 CSR(11) / S

torr(25)
High-Z
Vo 1~ gh-
/0 4

Note: OE, A0~A8 = Don't care.
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NN514256 series

CMOS 256K x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

tre(3

9) - tac(s)
[ IRAg(E0) —————# |- taP(20)- S
AAS N 4
[ —————— taR(18)————»
FT> le— tReDE2) - tRSH(27) ] toHne) - je— tCRP(IZ) —»
as _/ N ]Z
[e— tRAD(z4)— traLis) — |
tasrus) | | tRAH@s) t,:slc(n)
< > -.-1‘ < »| tCAH(15)
no-as LR Pov KX e K777
(RC‘S(SB) tRAH(E7)

I

- tan)

[ tROHEe) ™

Yl

/)

<—>|
N,

™ toeapez)

Vo 1~

toLziio) e

—————— tpac(y)

= tcac()

High-Z

/O 4

—X

toEz(e) |

/‘//{/{//////////////

torF(es)

Valid Data-out

z_—

I 9005650 000G290 a08 W
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: High or Low
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NN514256 series

CMOS 256K x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

tRo(ag)-

RAS N

tras(30) > E tRP(29)-»
b

l——————— taAR(16)———

as _/

CRP(13
|<—> e tRCDE2) tRSH(27) | tcHRe) jzt—tcnp(w)—»

le— tRAD(34)—9 tRAL(18)

N

tasrus) | | tRaH@e)  tasciy)

-—-'4 —»]| tcan(s)

no-as /LR Row

XJ7X._comm X777

- le— tweH(an
- twrag)

wE LD I,

o LI i i i i ;i nnvnzy

tpsee

d > - tDH(gg)———.'

vot1- /IR

Vald Datan S

vo4

NPNX

: High or Low

B 9005650 0000291 7uy NN
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NN514256 series
CMOS 256K x 4bit Dynamic RAM

ORDERING INFORMATION

NN514256XX - XX

SPEED

PACKAGE

VERSION

MODE

: "40ns
: 45ns
: 50ns
: 60ns
. 70ns

Plastic DIP

Piastic SOJ

Plastic ZIP

Plastic TSOP TYPE | {Normal Bend)
Plastic TSOP TYPE | (Reverse Bend)

Standard Version
Long Refresh Version
128ms Refresh

Fast Page 256K x 4

I 9005650 0000292 LA0D WM
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