NN518128 series Fast Page Mode \"/
CMOS 128K x 8bit Dynamic RAM NPN)X

DESCRIPTION

The NN518128 is a high performance CMOS Dynamic Random Access Memory organized as 131,072 words by 8 bits.
The NN518128 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 NN518128 features a high speed page mode operation in which a high speed read, write or read-write is performed
on any column address along a row address.

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

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

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS refresh cycles,
or normal read or write cycles on the 512 address combinations of A0 to A8 during a 8 ms period.

Multiplexed address inputs permit the NN518128 to be packaged in a standard 26-pin plastic SOJ. The package sizes
provide high system bit densities. System level features include single power supply of 5V £10% tolerance and direct inter-
face with high performance TTL logic families.

FEATURES B Fast Page Mode Operation
B Low Power Operation
H 131,072 X 8 bit Organization Low Standby Current (CMOS level input)
B Single 5V £10% Power Supply - Standard 1mA
W Performance Ranges — L version S0pA
W 512 Refresh Cycles
Parameter -45 | -50 | -60 | -70 — Standard distributed across 8ms
Max. RAS a5ns | 50ns | 6ors | 7oms — L version distributed across 32ms
Access Time (taac) W Self Refresh Mode
CAS (L version)
xca:e's?}s-ms {teac) 15“7 15ne | 15ne | 2008 M All inputs/Outputs and Clocks
Max. Column Address | sans | 2sns | 3ons | 35ns fully TTL and CMOS compatible
Access Time (tan) B Refresh Modes
Min. Read/Write 90ns | S0ns | 110ns | 130ns RAS only
Cycle Time {ac) CAS before RAS
Hidden Refresh
H High Reliability Packages
Plastic 26pin SOJ (P26/24S.J-2A)
Hl 9005650 0001395 1L&6 Em
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NN518128 series

CMOS 128K x 8bit Dynamic RAM

PIN CONFIGURATIO“

VSSI:\1
10,d 20 26
0,]| 3 24
o4 4 23
¥O,.d|5 22
wed|6 21
RAS |8 19
AoQ|9 18
Ai|10 17
Ao |11 16
Azi12 15
Vecq|13 14

s

VOg
Vo,
[ 1/Og
(1 CAS

1 OE
Ag
A7
Ag
D As

(1 Aq

26/24-pin SOJ (300mit)
P26/24SJ-2A

NPN)X(

Bl S005k50 0001396 OTH EN

PIN NAMES
AO~A8 Address inputs
RAS | Row Address Strobe
CAS | Column Address Strobe
OE Output Enable
¥01-1/08 | Data-in/ Data-out
WE | Write Enable
Vee +5V Supply
Vss Ground
NC No Connection
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NN518128 series
CMOS 128K x 8bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

— AAS CAS Clock 'WE Clock P
RAS (% 'g;?xe%(:g'r( [_; Generato *  Generator [*+——C WE
CAS ©
4
‘ - |/O1
Y -
éelresh o2
ounter ~> Column D pata | 1/O3
o - |/O 4
4 [/_ Buffers
AD O -» /05
Ot
- - Sense Amplitiers - /06
Al O 1 & /O Logic > /07
A2 O <> 108
A3 Ot [
A4 O—wd 5 OE
e e —
A6 (—ml ® Memory \ Vee
~ 8 Array <+—() Vss
A7 CO—w 8 (1,048,576)
A8 g i> Substrate
k=3 as
= Generator
Aow Address AO~A8
Column Address | A0~A7
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vss | Vin,Vout 107 |V solute maximum ratings are exceeded.
Voltage on Vcc Relative o Vgs Vec A7 | v Funchong! operation shoul_d be restrlclgd to
Storage Temperature (Plastic) Tet 5510 4125 c the conditions as detailed in the operational
- + . .
orag p‘ - <( - 9 | - sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta | 0to+70 °C tended periods can affect device reliability.
Short Circuit Qutput Current lout ! 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER ~MIN. TYP. MAX. UNIT
Vee Supply Voltage 45 5.0 55 v
Vss Sg?ply Voltage 0 0 0 \
Vig input High Voltage, All inputs 2.4 — 6.5 A
Vi Input Low Voltage, All Inputs -1.0 —_ 08 v
Note: All voltage values in this data sheet are with respect 1o Vgg unless otherwise specified.
EB S005:650 0002397 T30 W
NG,
589 NPNOX
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NN518128 series
CMOS 128K % 8bit Dynamic RAM

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

YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lect Operating Cument -45 100 mA | tgc = tpe (min.) 1,2
-50 100 mA | RAS, CAS, Address cycling
-60 90 mA
-70 80 mA
lccz | Standby Current 10 | mA | RAS=CAS 2> (Vc-02V)
20 mA | RAS=CASz2vy
Standby Current 50 pA | RAS=CAS2(Vgc-02V)
{L version) Al other inputs are stable at ( Voo - 0.2V )
or (Vgg +02V)
lccs | Refresh Current 45 100 | mA | tag=tac(min)
(RAS only refresh) -50 100 mA | RAS cycling, CAS=Vyy 1
-60 90 mA
-70 80 mA
locs EDO (Hyper) Page Mode Current -45 70 mA | tpg = tpg (min.) 12
-50 70 mA | RAS=V,
-60 60 mA | CAS, Address cycling
-70 50 mA
lees Refresh Current -45 100 MA | tgc = tpc (Min.)
(CAS before RAS refresh) -50 100 mA RAS, CAS cycling 1
-60 90 mA
-70 80 mA
lecs Refresh Current 150 HA 512 cycles / 32ms
(NN514405L/BL: thas < 200ns, WE 2 (Ve - 02V)
CAS before RAS refresh) All other inputs are stable at ( Vg - 02V )
or {Vgg +0.2V)
lccy | Self Refresh Mode Current 100 pA | RAS=CAS < (Vgg+02V)
Al other input high levels are ( Voc - 0.2V )
or input low levels are ( Vgg +02V)
g4l Input Leakage Current -10 10 pA | OV <V $5.5V, Others =0V
(Any input pin)
lil | Output Leakage Current -10 10 pA | RAS 2V (min), CAS 2 Vyy(min)
(For high impedance state) OV < Vour £ 6.5V
Vou | Output High Voltage 2.4 V | lop=-5.0mA
Voo Output Low Voltage 0.4 v log = 4.2 mA

Notes: 1. Icc1 . lcca . loca and Igcs depend on cycle rate.
2. Iy and I, 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
Cwi Address(A0Q ~ A8) —_ s pF
Cro RAS, CAS, WE.OF — 5 oF
Cour (¥O1~1/08) — 7 pF
B 9005650 0001398 977 EN
NPNX 590
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NN518128 series
CMOS 128K x 8bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS
(NN518128 -50/-60/ -70)
Test conditions :  V)/V, =24V /08V Vou/VoL=2.4V/0.4V  output loading C, = 50pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Voo =5 V £ 10%, Vgg = 0 V) (NOTES 3,4, 5)
(NN518128 -45)
Test conditions : Vi, / V1= 2.4V / 0.8V Von/VoL=2.0V/0.8V  output loading C_ = 50pF + 1TTL
Operating conditions : (0 °C<Ta<70°C, Vg =5 V + 5%, Vgg = 0 V) (NOTES 3,4,5)

No, | NOTES PARAMETER i = = = UNITINOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. [ N, | max
1 | tcuiav |tcac |Access Time from CAS — 15 _ 15 — 15 — 20 | ns{6,13
2 |toupav |tom |Access Time from CAS Precharge — | 30 — 30 — 35 — 40 | ns|13,14
3 [tavav |taa |Access Time from Column Address — 23 - 25 - 30 — 35 ns|7,13
4 tnL1ov ' trac |Access Time from RAS o . — 45 — 50 — 60 — 70 | ns|67
5 | tascHs (tosn | CAS Hold Time 45 — 50 — 60 — 70 | — |ns
8 | tatich |teir | CAS Hold Time (CAS before RAS Refresh) | 10 | — 10 | — 10 | — 10 | — |ns
7 | tauex |tcus |CAS Precharge Time (Self RefreshMode) | 50 | — | -50 | — | 50 | — | 50 | — |ns
8 | torzowz |teen | CAS Precharge Time 10 — 10 — 10 — 10 — | ns
(CAS before RAS Refresh) \
9 | tomocio tcp | CAS Precharge Time (Fast Page Mods) 5 | — 5 — 5 — 5 — | ns| 14
10 | toLsomn [toas | CAS Pulse Width h 15 100K | 15 |100Kk | 156 |[100K | 20 | 100K | ns
11 toL1miz tosn |CAS Setup Time s T s = s = s = |ns
; (CAS before RAS Refresh) . 7 7
12 | toiox oz |CAS toOutputin Low-Z o — o | =1o | =10 = nsls
13 | toponiz |tcrp | CAS to RAS Precharge Time 5 1 — 5 — 5 — 5 — | ns
14 | teiiwiz |town | CAS to WE Delay Time 45 . — | 45 | — | 45 | — | 50 | — |ns| M
15 | teriax Itcan | Column Address Hold Time 10 ; — 10 — 15 — 15 — ns
16 | triiax [tar | Column Address Hold Time 35 — 35 — 40 . 40 — | ns
Referenced to RAS
17 | taverz |tasc | Column Address Setup Time 0 — 0 — 0 —_ 0 —_ ns| 14
18 | tavanr itraL | Column Address to RAS Lead Time 27 — 27 — 30 — 35 — | ns
ﬁr{ér ;AV;,L; ‘Awo Eélhmn Address to WE belay Time i 57 —_ 57 — 60 —_ 65 —_ ns ﬁ ]
20 | teLipx |'oM Data Hold Time 10 — 10 —_ 10 -— 15 — ns| 12
twL1px
21 | toyc2 !tbs | Data Setup Time 0 - (o} — 0 — 0 —_— nsi 12
tovwie
22 | to1av |toea |OE Access Time — 15 - 15 — 15 — 20 |ns
23 | twiole [togn | OE Command Hold Time 15 — 15 - 15 — 20 — | ns
24 | towpay |toep | OE to Data Delay Time 10 | — 10 | — 10 | — 10 — |ns
25 | toHzaz [tore | Output Buffer Turn-off Delay Time 0 13 0 13 . 0 15 0 20 ns| 10
26 | onzox [toez |Output Buffer Turn-off Delay Time 0 10 0 10 | (o} 15 0 15 ns
Referenced to OE
27 | toLipny [tasu | RAS Hold Time B | — |15 | — |15 | — ]20 )| — |ns
| 28 | torsmmn |tron | RAS Hold Time Referenced to OE 10 | — 10 | — 10 | — 10 | — |ns
29 | tpopie (tae | RAS Precharge Time 25 - 25 - 30 — 40 — | ns
30 | tarzrie [taps | RAS Precharge Time 90 — 90 — 110 | — [ 180 | — |ns
(Self Refrash Mode)
31 | triqpH1 tras | RAS Pulse Width 45 |100K | 50 |[100K | 60 |100K | 70 | 100K | ns
32 | taL1nmt |trasp | AAS Pulse Width (Fast Page Mode) 45 | 100K | 50 |100K | 60 |100K | 70 | 100K | ns
33 | thLsans |trass | RAS Pulse Width (Self Refresh Mode) 30 | — [ 30| — |30 | — |80 — |ps
B 9005650 0001399 803 WA
591 NPNX
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NN518128 series

CMOS 128K X 8bit Dynamic RAM
NO.|—SYMBOL PARAMETER el i e o ﬁ;g
JEDEC | STD.- MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN | MAX.
34| taycur | tacp |RAS to CAS Delay Time 13 [ 3 | 13 [ 35 [ 13 |45 | 13 | 50 [ns| B
35 | tauociz] tapc |RAS to CAS Precharge Time 10 | — |10 [ — 10 ]| —[10]—|ns
36| taiav | trap | RAS to Column Address Delay Time 11 23 1 23 | 11 30 | 11 3% [ns] 7
37| tariwie| tewn | AAS to WE Delay Time 80 | — |8 | — |90 | — |10 [ — |ns]11
38 tacy |Read Command Hold Time 0 . 0 = 0 - 0 — |[ns| 9
39 |tarowr2 |tar  |Read Command Hold Time 10 — 10 — 10 — 10 — |nsi 9
Referenced to RAS
40 | twmoct2 | tacs  |Random Command Setup Time 0 — 0 = 0 = 0 — | ns
4 |taomiz {tac  |Random Read or Write Cycle Time 920 — 90 —_ 110 - 130 — |ns
42 |torzct2 |t Read or Write Cycle Time 33 - 33 —_ 40 — 45 — ns [13,14]
{Fast Page Mode)
43 | taizrie | tamw | Read-Modify-Write Cycle Time 145 —_ 145 — 165 — 185 — |ns
44 (tooot2 | termw | Read-Modify-Write Cycle Time 87 | — 87 | — | 90 [ — |100 | — {nsp314
(Fast Page Mode)
45 [taer |taer  |Refresh Period — 8 —_ 8 _ 8 — 8 |ms| 15
46 [ta 1ax  |tran |Row Address Hold Time 8 — 8 —_ 8 — 8 — |ns| -
47 tavpi> [tasr |Row Address Setup Time 0 — 0 —_ 0 — 0 — | ns
48 [ty tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45
49 | to 1wt | twen  {Write Command Hold Time 10 — 10 — 10 — 15 — | ns
50 [ twrawri {twp | Write Command Pulse Width 10 | — 10 | — 10 | — 15 | — |ns
51 | twLicre |twes  |Write Command Setup Time 0 — 0 — 0 — 0 — |ns| 11
52 | twicns |tewr  [Write Command to CAS Lead Time 15 — 15 — 15 — | 20 — |ns
53 | twspn |tawe | Write Command to RAS Lead Time 5 | — |18 | — |15 | — | 20 | — |ns
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 ty=3ns. All AC parameters are measured with V (min.)2Vgg and Viy(max.)<Vgc and with
a load equivalent to two TTL loads and 50pF(-50/-60/-70). / one TTL loads and 50pF(-45).
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 tggp(max.) limit ensures that tpac(max.) can be met. tgp(max.) is specified as a reference point
only. If taep is greater than the specified tggp(max.) limit, then access time is controlled by tcac.
7. Operation within the tgap(max.) limit ensures that taac(max.) can be met. tgap(max.) is specified as a reference point
only. If trap is greater than the specified tgap(max.) limit, then access time is controlled by taa.
8. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
9. Either tgoy or trry 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.

1. twes: tawp: Iowp 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 remain open circuit (high
impedance) throughout the entire cycle. If tpyp2trwp(min.), towp2towp(min.) and tawp>tawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. If neither of the above conditions is
safisfied, 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, tcac, OF tcpa.

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

15. tper=32msec for Long Refresh version (L version).

BN 9005650 0001400 355 EM
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NN518128 series

CMOS 128K x 8bit Dynamic RAM

READ CYCLE
I - tRe@) o s *""’ﬂ
|
- - tras(a1) e --—- LRP(20) - - —
—_— i
RAS & /] L—W\_
- -t [ e ——
teRp13) OSHIS) - J
- |4 —— tACD(E4) ———— v tRSHE?) re—— tcrp(13)
le——— tcas(iop——- -
CAS J \\ / /
le—— tRAD(36) tRAL(IS) g
tasr@n | | tranus) tascr ¢ toamqs)
SIS M Row A;!dress TN Column Add 9 iy
AO~A8 7/ / olumn ress_, / / /,',/ s '//'/ ,
- LAR(16) L — tRCH(@38)
tRcs(a0) .
- > - RRH(39)
- 7777 ¥ 77 7 f 7 7
WE V7 iy /7 SIS g /,’/ s 7 S /
. tRoH(Z8) ]
== o LOEA(22)
—— Yoy, S/ / 9oy y. / SIS / 7/ 7/ /
OE // s 7 v /’ / /;'////: LS / /'// IS ///,-’/ LSS /
; e— toact) ——
! toFFies)
L taac) g
N = 1-— tRACH) —— e toEz(26)—
- High-Z
I{I°O18 g @ Valid Data-out ,E—_
le— toLz(iz)—
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NN518128 series

CMOS 128K < 8bit Dynamic RAM
WRITE CYCLE (EARLY WRITE)
trcien
trasgey) ——————————————» trpes) ——
————| .
RAS N / N
tompuia) tcsus)
> [ tpepay >+ tRsHizn re— torp(i) —

CAS e /[ 7

AO-A8 /R Fow Address VR Column adaess (/1111111

wE I I

oF Y W Y

'is‘fl"_._ etz

o 1 7 77 7% Valid Datain 17 Y

/////: vigh or Low
. I 9005650 0001402 128 W
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NN518128 series

CMOS 128K x 8bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

tro(an) -
taas(an RP(29)
—_— ] —
s | P
e tesHs)
toRP(13) 4] 4 treo(se - tRsten Tp—
T «—— tcas(10)—
CAS / \ / 7
(- — taRpe)—
[+ tRAD(36) ——or— traL(18)
tasniar) | | tRavue) tascirs) | toamis)
. - Hl Py
77 - i
A0-A8 ’/x Row Add’%// /X Column Address w
‘cwusz)J
;: tawiss) —
le— twe(so) —
WE / //’/,//// ) /’//// // / //// /7 7/ / '//’, Vs g / / i
toED(24) toEH(23)
i
7777 - ; }
OE QL//// I /////; W /
toser) tDH(20)
e
77 High-Z - -
vo i~ /) z —(X_Vaianatain X7
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NN518128 series

CMOS 128K x 8bit Dynamic RAM
READ-MODIFY-WRITE CYCLE
tras@1) tRp(20)
_——
RAS \ ) N
la—— tcshes) >
terpia) tRob(s4 — thsen . terra1g)
e tcasioy————»|
cas __/ AN ay;
le— taR(16)
te— tRAD(38) — tascin
tASR(ﬂ)"_’ 4——.] tRaHee l—m] e tCAH(15) -
A0-AB /R Row hadress TX(7XC Column aderess X7 Y i
tAWD(19) ——— ' |
le— townge)— o ﬂ-(fz)
¢ tawpan————»] trwsa)
WE ] W, i
toez(oe)
OF Y Y Y/ /
toacn
- tos21) | | loweo)
- - trac) -
~ High-Z -
Vo& - ‘;@3 Data-out Datan X777/ /T
taze /////]: High or Low
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NN518128 series

CMOS 128K < 8bit Dynamic RAM

FAST PAGE MODE READ CYCLE

RAS

CAS

A0~A8

VO 1~
vos

tar(20)
-—— — ‘masPEny . E >
T\ / N\
teappia) | [ teshis) - "’! t——— tpcaz) — | [* tRsHen ™ |cﬁpm)‘
. I—— ;
N tReD(4) : teree) teaspo)  ters) toas(iop | |
& tcasqo) > o3 ’1 ; !
i i
{ ! |
X - Y- X
/ N 7 / /
ta - taR(1s) !
t—— tRaps) —* ' | o —t-— tRAL(18) —»]
tash@n teans) ! toan(1s) '
f—p | e - tASC17) et i TASC(17) gl g |ty
tRAH(46) tasc(17) i J‘ ! tean(1s)
y \ r N /777 s \ /7
V2774 ~ Row s Column X'/ /// Column X'/ /////X_Column LS, 7y
/ i )7 Sl \ ; - /
1 T
e taa) w tRRH(ED)
|
|
tReswo) tacH@Ee)  tReswo)  tReH(ss) treswo) tRCH(38,
(38)
- - (|

i

Rannd b'—b

L

toea(z)

e — topa@R) — *1

toeaez)

X

/
//// / // /// // / j/// ////,/ /
T T
taa@ L ‘OFF(E‘.')) L,,,, torF(2s) ,1;‘ torF(2s)
teacy) . [— - »
CAC(1 CAC(1
e tarc - sl 1)

Power ed
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>

Data-Out ELZ(, 2
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-

:E——

Data-Out
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NN518128 series
CMOS 128K > 8bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

tAP(e)
trRasP(32) -
R
RAS \ r N
toRp(1a) :csu(s) > trcuz)— oy le— tRSHE7)
OB ——> tcaso) | tepe 10Asao); ter) teasqio) terps
cas  _/ N 7 R /
— anD(sa)—b] tRaL(1s)
tasna7) ‘HAH(«) 'Asc(m toan(is) tascn | tcangs) | tascan | toaws)
] F—» »He <—>|
AO-AB Row X/ //)I Caumn X)X coumn X(7777X | comn X/ Wy
- tewiis2) [— tows2) ’] — '<>V~'l.(e‘>2)*J
Jwes(st) t twosisn | twors) twesesn | | tnm_(sa)t
WCH(49) b[—Q rel-—p! d 'WCH{49)
WE N ) / Y
&~ twp(so) 4>| o) Lr twriso)
oF T W, Y i Y
tps(21) torc0) tps(21) tmfo) toseen) tDHi20)
vo1- /X vatein X)X Datain Data-n Y
m : High or Low
H 9005650 0001406 &73 W
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NN518128 series
CMOS 128K % 8bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

A0~A8

vo 1~
vos

599
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tre(20)
trasp@z)
N
tesH(s) tF tRsH
tcrP(13) ' an tcap(1a
le— tRCD(34) —» . A |
e toas(i0) o] o toascin) PO e teasitoy
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-y tmuw]
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[ " "
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N \ ™
/) /mﬂow @ Column )(/ 7 /)ZCColum Column w
/ 7 i n? y
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HS“D’ le—— towD(14) i le-- towD(14) -l e - LCWD(14)
- -\
y N YT N
[ 1 i
tawp(19) —{ | e tAWD(19) —> et e tawD(19)—+]
weso) tweiso) | tRoH(2a)f e )
toEA(2) toEa22) 1
;E¢ - LOEA22)
I /r ! f
}1050(24) tpED(24) i toep2s)
toacy | ;
i i le— tCPA2) —»f le- TCPA(2)
- 'M.m taag _— taa@
toez(26) i toEz(28) \ toezoe)y >+ toreo
. toH20) ' DHii20) I: le_ok20)
L trac | |_L:S(zn) L osn) | | osen|
High-Z 7 _@g t
h
|
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tozny Data-Out tozpy Data-Out tazny Data-Out Data-In
Data-In Data-In

: High or Low
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NN518128 series

CMOS 126K x 8bit Dynamic RAM
RAS ONLY REFRESH CYCLE
tRe(a1)
- tRAs(31) (——— tRP(29)——~
— \ \
RAS teap(ig) tapc(as)
Iﬂ—’
cas _/ S
been) Ll
ao-as LK Pow K LTI ik,
Note: WE, OE = Don' care. m : High or Low
CAS BEFORE RAS REFRESH CYCLE
trea)
ra—— tRP(29)—»| tRas@1) - ;tm)_n
RAS _/‘ tRPC(35) S \._
tore) [ F terR(e) >
raCG CSR(11)
cas /) A
LOFF(25) ]
Vo 1- % High-2
vos
Note: WE, OE, A0~A8 = Don't care. m : High or Low
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NN518128 series

CMOS 128K x 8bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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NN518128 serles

CMOS 128K x 8bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)
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NN518128 series
CMOS 128K x 8bit Dynamic RAM

SELF REFRESH MODE

- ‘;LRP@)_H‘ le————— taass(g) ] r—tWPﬂ@);, )
RAS
_/ / A
tapcs) - tesauy tens(n teap(13)
cas  _ / | / AW
terni tasrien)
AO~A8 /7 /771770 /;// (17 ) s ﬁ ROW coL.
toFF(25)
I1301; !F High-z

] : High or Low

 The NN518128L version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN518128L Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS and CAS signal " low *
longer than 300ps.

b. Continuing the Self Refresh Mode:
The Self Refresh Mode is continued by holding RAS " low " after entering the Self Refresh Mode.

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

c. Exiting the Self Refresh Mode:
The NN518128L exits the Self Refresh Mode when the RAS signal is brought * high *.
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NN518128 series
CMOS 128K x 8bit Dynamic RAM

ORDERING INFORMATION

NN518128X.J - XX

SPEED 45 : 4bns

50 : 50ns

60 : 60ns

70 : 70ns
PACKAGE J : Plastic SOJ

VERSION BLANK : Standard Version
L : Long Refresh Version
32ms Refresh

MODE 8128 : FastPage
128K x 8 512 refresh Cycle
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