NN514170 series Fast Page Mode \V¢
CMOS 256K x 16bit Dynamic RAM N pN)A(
DESCRIPTION

The NN514170 series is a high performance CMOS Dynamic Random Access Memory organized as
262,144 words by 16 bits. The NN514170 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 NN514170 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 mulitiplexing. -

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 1,024 address combinations of A0 to A9 during a 16 ms pe-
riod.

Multiplexed address inputs permit The NN514170 series to be packaged in a standard 40-pin plastic
80J,44-pin plastic TSOP TYPE Ii. 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 logic families.

FEATURES M Fast Page Mode Operation
B Separate WE (UWE, LWE) for Byte
W 262,144 X 16 bit Organization Selectio_n -
W Single 5V £10% Power Supply M Byte Write Mode Qperatlon
B Performance Ranges B Low Power Operation
Low Standby Current (CMOS level inputs)

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

RAS - L version 50pA
Max. RAS
Access Time  (tuyg)| 45" | S0ns | 60ns | 70ns W 1,024 Refresh Cycles
Max. CAS — Standard distributed across 16ms
AccessTime  (tgpg)| ' | 197 | 19ne | 2008 — L version distributed across 128ms
Max. Column Address | o5ns | o7ns | 30ns | 35ns M Self Refresh Mode
Access Time (tan) (L version)
Min. Read/Write 80ns | 9ons | 110ns | 130ns M All inputs/Outputs and Clocks
Cycle Time (tre)

fully TTL and CMOS compatible
B Refresh Modes
RASonly
CAS before RAS
Hidden Refresh
M High Reliability Package
Plastic 40pin SOJ (P40SJ-2B0)
Plastic 44pin TSOP TYPEIl (P44TP-3B4)
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

Vss Vee O 4 o 44[0 Vss
11016 vo1 0] 2 43[p vo1e
11015 1102 mM 3 4210 1015
VO14 HO3 m 4 41m 1VO14
N /043 1104 M 5 400 1¥O13
0 Vgs Vee 0 8 390 Vss
0 11012 /05 mM 7 3810 vO12
11011 V06 0} 8 37D o1
E 11010 o7 m 9 36 [0 1¥O10
0 /Og vo8 mj 10 35[0 109
0 NC
0 NG _NC 13 32[0 NC
N CAS LWE 0 14 31[D NC_
q OE UWE @ 15 300 CAS
h Ag RAS [ 16 29D OE
0 Ay A9 017 280 A8
) Ag A0 O] 18 270 A7
L As Al 019 26D A6
) Aq A2 0] 20 250 A5
Vs A3 21 240 A4
Vece 0 22 23 [0 Vss
40-pin SOJ ( 400mil )
P40SJ-2B0 44/40-pin TSOP TYPE (Il )
(400mil)
P44TP-3B4
PIN NAMES

AO~A9 Address inputs
row / refresh :A0~A9
column {AD~A7
RAS Row Address Strobe
CAS Column Address Strobe
OE Output Enable
1/01~1/016 | Data-in / Data-out
UWE Upper Byte Write Enable

LWE Lower Byte Write Enable

Vee +5V Supply
Vgs Ground
NC No Connection

- BN 9005650 0000504 T94 EE
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

LWE O
UWE O—
OE O- ;Y
BAS O——» RASClock [ WE Clock
RAS Generator Generator {___
Y ¥
GAS O »| CAS Clock OE Clock
CAS Generator g Generator |__
‘ \ 4
Cotrer vy
Column Decoders
@ - /O 1
o [
AO -y Sense Amplifiers < > l:I,/aém .
A1 O—m > & /O Logic Bufers *
A2 Os (= s 108
A3 O—m Address
Buffers
A4 O—» v
A5 O—b —
Memory - /09
A6 O—w e Array Upper .
A7 O—= g (4.194,304) :D DI/%: .
L]
A8 O—» D; $ Buffers
A9 O—w» 2 > /O 16
Row Address : A - A9 Substrate -—O Vee
Column Address : AQ ~ A7 Generator «—0 Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relative to Vgg | Vin,Vout -1t07 v absolute maximum ratings are exceed-
Volta: Voe Relative 1o v v o7 v ed. Functional operation should be re-
oltage on Ve Relative 1o 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 sheet. Expo.?ure to absolute maximum
Ambient Operating T " T Oto+70 C rating conquns fo'r extended periods
e .pefa o9 Tperae 2 > can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Supply Voltage 4.5 5.0 5.5 Vv
Vss Supply Voltage 0 0 0 v
Vik Input High Voltage, All inputs 24 — 6.5 A
Vi Input Low Voltage, All Inputs 0.5 — 08 v
Note: All voltage values in this data sheet are with respect to Vg unless otherwise specified.
B 7005650 0000505 920 WA s
289 NPNDX
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

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

ISYMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lect Operating Current ~45 160 mA | tge = tpe (Min.) 1,2
-50 140 mA | RAS, CAS, Address cycling
-60 130 mA
-70 110 mA
lccz | Standby Current 1.0 | mA | RAS=CAS2(Vgc-02V)
20 mA | RAS=CAS2Vy
Standby Current 50 WA | RAS=CASz2(Vgc-02V)
(L version} Al other inputs are stable at (Vg - 0.2V)
or  Vgs + 0.2V)
lcca Refresh Current -45 160 mA | tgg = tpe (min.)
(RAS only refresh) -50 140 mA | RAS cycling, CAS =V 1
-60 130 mA
-70 110 mA
lcca Fast Page Mode Current -45 120 mA | tpg = tpg (min.) 1,2
-50 110 mA RAS = V||_
-60 100 mA | CAS, Address cycling
-70 90 mA
lees Refresh Current -45 160 mA | tge = tgc (Min.)
(CAS before RAS refresh) -50 140 mA | RAS, CAS cycling 1
-60 130 mA
-70 110 mA
locs Refresh Current 150 A 1024 cycles / 128ms
(L version : CAS before tras < 200ns, WE 2 (Ve -0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or (Vgg+02V)
leer Self Refresh Mode Current 100 A RAS =CAS < (Vgg+0.2V)
(L version) All other input high levels are { Vg - 0.2V )
or input low levels are ( Vgg +0.2V)
%] Input Leakage Current -10 10 YA | OV <V, <55V, Others = OV
(Any input pin)
Il | Output Leakage Current -10 10 pA | RAS = Viy(min.), CAS 2 Vyy(miin.)
(For high impedance state) OV S Vour<5.5v
Vou | Output High Voltage 24 V | lgy=-50mA
Voo Output Low Voltage 0.4 v lo,=4.2mA

Notes: 1. Icc1, Iccs » Icca and Iges depend on cycle rate.
2. Igcq and lgc, depend on output loading. Specified values are obtained with the outputs open.

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

SYMBOL PARAMETER MIN. MAX. UNIT
Cini Address(A0 ~ A9) — 5 pF
Cie RAS, CAS, UWE, LWE, OF - 5 pF
Cour /O1~1/016 — 7 pF
V. B 9005650 000050k &L7 N
NPNX 20
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NN514170 series

CMOS 256K x 16bit Dynamic RAM

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

No. | NOTES PARAMETER s 50 0 7 lunimiNoTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | min. | maxc
1 | toiav [tcac |Access Time from CAS — 15 — 15 — 15 — 20 ns (6,13
2 | touov [topa |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 |taov |trac |Access Time from RAS — 45 - 50 — 60 - 70 | ns|67
5 | taLicHi [tcsw |CAS Hold Time 5 | — [s0 | — |60 | — [ 70 | — [ns
6 | taiicnt [teur | CAS Hold Time (CAS before RAS Refresh) | 10 — 10 — 10 | — 10 — |ns
7 |tAuicx |tons |CAS Precharge Time (Seli RefreshMode) | 50 | — | 50 | — | -80 | — 50 | — |ns
8 | tonociz [teen |CAS Precharge Time 10 — 10 — 10 | — 10 — |ns
{CAS before RAS Refresh)
9 |tonzclz [tcp | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — 5 — | ns| 14
10 | toiqch1 |tcas |CAS Pulse Width 15 [100K | 15 |100K | 15 {100K | 20 | 100K | ns
11 | teisnie [tosp | CAS Setup Time (CAS before 5 — 5 —_ 5 — 5 — ins
RAS Refresh)
12 [ tosox |torz | CAS to Output in Low-Z 0 - 0 — 0 — 0 — |ns| 8
13 | tonzniz [tcrp | CAS to RAS Precharge Time 5 — 5 — 5 - 5 — | ns
14 | tcL1wiz |towo |CAS to WE Delay Time a5 | — | 45 — | 45 | — [ 50 [ — [ns| 11
15 | tol1ax |tcan | Column Address Hold Time 10 —_ 10 — 15 — 15 — | ns
16 | taiax [tap  {Column Address Hold Time 30 — 35 - 40 - 40 —_ ns
Referenced to RAS
17 | tavcrz [tasc |Column Address Setup Time 0 —_ 0 - 0 —_ o —_ ns| 14
18 | tavrH1 |traL |Column Address to RAS Lead Time 25 — 27 — {3 | — 35 — | ns
19 | taywiz [tawp |Column Address to WE Delay Time 55 | — | 57 | — |60 { — | 65 | — |ns| 11
20 |teripx |tow Data Hold Time 10 — 10 — 10 — 10 — ns| 12
twr1ox
21 | tovore {tps  |Data Setup Time [4] —_ 0 —_ 1] - 0 — |ns| 12
tovwiz
22 | tor1qv [toea | OE Access Time — 15 — 15 — 15 — 20 ns
23 | twiole |toen |OE Command Hold Time 15 —_ 15 - 15 — 20 — |ns
24 | tcuequ |toep |OE to Data Delay Time 10 - 10 — 10 — 10 — |ns
25 | toneaz |torr | Output Buffer Turn-off Delay Time 0 13 1] 13 0 15 0 20 [ns| 10
26 | torzax |toez [Output Buffer Turn-off Delay Time (o] 10 0 10 0 15 0 15 [ ns
Referenced to OE
27 | toL1RH1 |tasn | RAS Hold Time 15 - 15 —_ 15 - 20 — |ns
28 | toiaus {thon | RAS Hold Time Referenced to OE 10 — 10 — 10 | — 10 — |{ns
29 | tpuorio [tre | RAS Precharge Time 25 — 25 — 30 — 40 — |ns
30 | truznie |taes (Fé_;:?RF;?.?sl:lar ge ;l;ime 80 — 90 — |10 ] — |13 | — [ns
31 | taant |tras | RAS Pulse Width 45 (100K | 50 |100K | 60 |100K | 70 | 100K | ns
32 | taisnm1 [trasp |RAS Pulse Width (Fast Page Mode) 45 (100K | 50 [100K [ 60 |100K | 70 | 100K | ns
33 | tatant |trass |RAS Pulse Width (Self Refresh Mode) 300 | — 30| — (30| — [300 | — [ps
34 [taiscLs [trep | RAS to CAS Delay Time 13 30 13 35 13 | 45 13 50 |ns| 6
35 | tauzcz [thpc | RAS to CAS Precharge Time 10 - 10 — 10 — 10 — |ns
36 [taav |thap |RAS to Column Address Delay Time 1 20 11 23 1" 30 1 35 nsj 7
37 | taiwis [tawp | RAS to WE Delay Time 75 — |8 | — [ 9% | — [100] — |ns| 11
38 | tchowiz [tacn | Read Command Hold Time 0 —_ 0 —_ 0 — 0 —_ ns|{ 9
Bl 9005650 0000507 773 W v,
201 NPNX
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

NO.| —SYMBOL PARAMETER el hiad el 70 un{ NOTE
JEDEC | STD. ' MIN. | MAX. | MIN. [ MAX. [ MIN. | MAX. | MIN. [ MAX.
39 |twheowz [tarn | Read Command Hold Time 10 -_ 10 _ 10 - 10 — |ns| 9
Referenced to RAS
40 |twhocl2 |trRes |Random Command Setup Time o} —_ o} —_ 0o —_ 0 — | ns
41 |tpope {tre  |Random Read or Write Cycle Time 80 —_ 90 — 110 - 130 — ns
42 |toyocis [tee ::!Fg:‘d Pgae Whln'itoge():yde Time 30 —_ a3 — 40 —_— 45 — ns {13,14
43 |taorie |temw |Read-Modify-Write Cycle Time 135 - 145 — 165 — 185 — | ns
44 |tcioct2 | termw |Read-Modify-Write Cycle Time 90 — 20 — 95 — 100 — ns [13,14
(Fast Page Mode)
45 tger  |taer  |Refresh Period — 16 | — 16 — 6 | — 16 |ms| 15
46 |taiax [tran |Row Address Hold Time 8 — 8 — 8 — 8 — jns
47 |tavriz |lasp |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 |terwHs | twon | Write Command Hold Time 10 — 10 - 10 — 15 — | ns
50 |twswhs [twp | Write Command Pulse Width 10 — 10 —_ 10 — 15 —_ ns
51 |twLicLe |twes |Write Command Setup Time o} — 0 —_ o - 0 — ns| 11
52 |twackt {towe | Write Command to CAS Lead Time 15 — 15 — 15 — 20 — | ns
53 |twenm |tawe  |Write Command to RAS Lead Time 15 —_ 15 - 15 — 20 — |ns
Notes:
3. Eight Initialization Cycles are required following a 200ps pause after Power Up. These Initialization Cycles

[N e}

1.

12.

13.

15.

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

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

V)4(max.)sVec and with a load equivalent to two TTL loads and 100pF.

. Viy(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 tacp(max.) limit ensures that tgac(max.) can be met. tggp(max.) is specified as a ref-

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

tcac-
. 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 controlied by ta.

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either tpch or thry Must be satisfied for a read cycle.
. topr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to

output voltage levels.

twes. tawps towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tyes>twes(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tawp=trwo(min.), towp2towp(min.) and
tawo2tawp(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. o o

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 1o, tcac, OF topa-

. tasc2tcp 1o achieve tpg(min.) and topa(max.) values.

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

B 9005L50 0000508 L3T HM
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NN514170 series

CMOS 256K x 16bit Dynamic RAM

WORD READ CYCLE

RAS

CAS

A0~A9

UWE
LWE

OE

VO 1~
/O 16

- |

trcua)

tras@1y

le———— tcsH(s)

terp(is)

l¢———— tRCD(@4) ———ta—— tRSHE7)

le——— tRAD(36)

le—— tcas(o)———»]

la—— tRP29)—

ta—— tCRP(13) ——md

tasr@n | | trawae)

R
Row Address X77777/X

l——————— taR(16)

r

N [ ]
cotumn Address X(//////////111 1T

e

ra—— tROH(8)—_ o

toeae)

LT,

X

DNy

T

le— tcac) —»

taam ——

High-Z

trac) ——m

te— toEZ(26)—»

torF(2s)

B 9005650 0000509 576 WA

,_@ Valid Data-out
le— toLzi2

:I-ﬁghorLow

293
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NN514170 series
CMOS 256K = 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

< tRc@1) >

- thas(s) tRP(29) -
—_— ZL—;
RAS N o

tesHEs) ———
terp(ia)
le—— tRoDEY) — — pra—— tAsHen) e—— tcrP(13) — ]
teas(10) —m]
CAS N\ L /
tar@e)
lt—— tRAD(26) - t RaL(18)
trAH(a8) tasc(17) teanqis)
- r > ¢ -

AO~AQ 7///% Row Address [ Column Address W ///// / //////////////////////////

towLsz) .

tRWL(53) ————————

o tweso) >

twesis

e |a———— tweHEg) ——»f

R,

tps(21)

ta— a—— tDHEO) —»]

£S
ole LR, vadvaen XG0y,
:High or Low

T B 9005650 0000510 2938 H
NPNX 204
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

m R : ~
cas N 7
tasmun “ngs) _Llh_s%ﬂ) “cAH(ts)

A0-A9 7///J/)R. Fow dirss coumn Addess X777/

wwe T W
(or LWE) - tow 52—

e LTI Y
(or UWE) twosish e twores ——»

oE LTI T L T,

tos(a)

e e toua —]
wos /TR asven K777

{or VO 9~
VO 16)

o e LT LT T T

(or VO 1~

Vo 8) : High or Low

B 9005650 0000511 12y W V)
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NN514170 series

CMOS 256K x 16bit Dynamic RAM

WORD WRITE CYCLE (OE CONTROLLED WRITE)

t

tRras(31) ; APE9)______

- tacga)
— e —
RAS N
< tcsHs)
tcrr1s) e tacp(3e) - tAsHET a—— LCRP(13) — ]
«—— tCAS(10)——
—
cas _/ N\ /
- tar(ie)
te—— tRAD(36) - tRaL(ig)
tasrur) | | tRAHWE) tAsc(lw) ‘tcmusL
Y T Y,
AC-A9 ow Ad

conmn Adsess K777/ 11T LE

N

al

ta— towi(s2)

le— tRWL(Ba)— 5]

Ly,

la— twP(50) ——

toen(24)

toEH(23)

oE iy

High-Z

T
Ny,

toseen)

toH(20)

vot- 7777

Vo 16

NPNX

—R _vasvs=in K777/

m : High or Low

B 9005L50 0000512 ObLO HE
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

- trew@) >
- tras(a1) —— RPRO) |

RAS N /] N\

tesHs)

teRP(19) (o - trep() < tasuer) ta—— tCRP(19) — ]

<« 1CAS(10) ——d

CAS \ / 7

le—— targte)

[¢——— tRAD(@EE)—» traL(1g)

tasauen | | tRaHEe) tasqlm teans)
o -

no-ne Z/////RPow s X77777Wcoum weress 777177

tacH(as)
trRRHE9)

owe LTI /A

(orLWE) : e— towi(s2) o

le— tRWLES) —

tResw@o)

l— twp(s0) —

we LTI T

(orﬁWé)

toen(os) toErza)

iy R
oF LIy NULTITTTTITT T

o Z)—2 <R v K777
(or VO 9~
/O 16)

W ve. /LT T T

{or VO 1~

1o 8) - High or Low

B 9005L50 0OOOOS513 TT? WA v,
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

EA—S S‘ RAS(31) > ;
cas __/ RN / ]
vose T Cronriw X o XTI
e TAWD(19) ————mf tcwusl) .
e S
< T | T
R tx] oo
'11%11"6 High-Z " Data-out Data-in }W/////////////// ////
toizaz) : High or Low
NPN)X( BB 9005k50 DUEEGSLH 933 1A
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

trAs(s1) [~ tRp(ey—) -
Aas \ /A N
cas __/ ALY (]
taspiar) <—-l tRAH(46) :isc-im [ tcaH(15)»
AD-A9 mrﬂ‘” Address m Column Address XM/////////////{// I
tRcs40) - t::::;*_. m(s.z()
Y ) WW/
(or LWE) :
we 2 XU
(or UWE) >
oF LTI, /
vl% - ) High-Z e 1 ‘WF High-Z
(or VO 9~ toac)
/O 16) e taac) > tosen| | torzo
O 9~ _ bighz - Py — e —
Vo 16 | Data-out vatain X0/
{or V'%“a-) terzaz) toeaee)
: High or Low
Bl 9005650 0000515 87T WA
209 NPNX
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NN514170 series

CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

N

< tRasP@2)

tap(e)

RAS
torpgrg | [ lesH®) [¢— tpcaz) —™ [* trsHn ™| | tcrpua)
<1 [+ tRcpEy ) tepe) tcaspo)  tcege) tcas(10) N
ke tCAS(10) > >
cas _/ N A N_ 74 N Y
taR(16) >
:‘:[()(36) . ‘ t tRAL(18) —
lksm . 1* | lcaHus) tascpn . ‘CA215) tASCUT o ‘—‘H
tranee)  fascan CAH(15)
A0-A9 mf Row Column ™ Column Column w / ////////
| taaa) .I He—} 1AAG) — L » LRRH(39)
.‘tgcs@o) ch_Iisa) tnchso) tncn(.:;s) Alncs«o) . tRer(as)
— |‘ —I
UWE
we | Ly
le—— tePa@) —at  [4—— tePa@e) —»
- troH(28)
toea(2) toeA(22) DI 2|2 )
o i /I// A | ////////{E;r 7 /,
teac(y torres torr(25) —r- toFF(25)
tare)- toez(ee) teacy | toez(ee) teacy) toez(ze)
- tRac) > |le—
%%ﬁ% £ % ] L
teizozy  Data-out Tct.zuz) Data-out tazpz  Data-out
m : High or Low
v, I 9005L50 0000516 706 IR
NPNX 300
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

tRp(29)
tRasp(az)

—_
RAS 5 —
le— tesHsy o, tecuz) %_ tRsH(E7) —p]
le— tRCD(E4) ——»

tcrri3)

tcasao) | terg) tcasqo)  tepg) teas(io) terp(13)

s =N
TP

| traL(18)

tww tRaH(aE) tasciin| toanps) tascan ‘c»-\ms) tascian | tcanps)
AO-~A9 22;;;28 Row m Column Column ColumW////////W
I tewLsz) |‘< tewis2) —- towi(s2)
twessty t twes(st) | twene) tweses) T tHWL(Sa)t
m - . WCH(49) [ il i WCH(49)
LWE ////////////////%T; ]W/?; LTI
tweiso) —»I e twP(50)- ¢ twpso) >

o LI vy,

tps(z1) toH(20) tosea1) toreo)  tosen tor(z0)

- SO [ Datain J@ Data-in 7

Ly

:HighofLow

B 9005650 0000517 b42 WE
301 NPNX
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE
AAS N ﬂ; N
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
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CAS BEFORE RAS REFRESH CYCLE.
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

- tacian

tRc(a1

) > >

RAS N

tRas@3Y)

tcrr(13)

le————— tappe)——>

E tRp(20)-»] tras@1) e tRP(29)-9+
tRSH(27) -0 { tcHR(e) » [a—LtCRP(13)—

cas __/ Y ]Zr
tasrean ‘f;n’b‘*(w) t_A.SC(W) tomns
no-ne LR Ren KX caumn K777 1T

twes(s1)

la— tWCH(49)—]

twp(50) —]

owWE LTS

T,

(or I.W_E)

thcsio)

la—o= LRRH(39)
tRCH(38)

7
twe
(or HWE)

N

OE

N

Vo1~
vos

T T T Ty g e 2

(or VO 9~
VO 16)

tos(21)

- -—— tDH(zo)—'_"

VO 9~
Vo 16

Y,

Valid Data-in

S

{or /O 1~
Vo 8)

NPNX

B 9005650 00

: High or Low

00524 482 M
308

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



NN514170 series

CMOS 256K x 16bit Dynamic RAM

SELF REFRESH MODE
tapig —— 1t _ tRPS (30

RAS A fl

tRpPeEs) tesray) lcus@  tcRpug)
N i

cas  __/ 4 L

teeni tasrie
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V1. —
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¢

Note: LWE, UWE, OE = Don't care.

B The NN514170L ve

rsion has a Self Refresh Mode.

a.Entering the Self Refresh Mode:

V) via or Low

The NN514170L Self Refresh Mode is entered by using CAS before RAS 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 CAS being " high " or * low " after entering the Self Refresh Mode to continue the Self
Refresh Mode.

c. Exiting the Self Refresh Mode: -
The NN514170L exits the Self Refresh Mode when the RAS signal is brought * high ".
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NN514170 series
CMOS 256K x 16bit Dynamic RAM

ORDERING INFORMATION

NN514170XX(X) - XX

SPEED 45 : 45ns
50 : 50ns
60 : 60ns
70 : 70ns
PACKAGE J @ Plastic SOJ
TT : Plastic TSOP TYPE Il

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

MODE 4170 : Fast Page
2WE 256K x 16 1,024 refresh cycle
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