NN514405 / NN514405B series

\VZ
EDO (Hyper Page) Mode N PN (
CMOS 1M x 4bit Dynamic RAM )A

L —
DESCRIPTION

The NN514405/B series is a high performance CMOS Dynamic Random Access Memory organized as
1,048,576 words by 4-bits. The NN514405/B series is fabricated with advanced CMOS technology and de-
signed with innovative design techniques resulting in high speed, extremely low power and wide operating
margins at both component and system levels.

The NN514405/B 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 tim-
ing constraints associated with address multiplexing. _ _

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 NN514405/B series to be packaged in a standard 26-pin plastic SOJ,
20-pin plastic, ZIP and 26 pin 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 sin-
gle power supply of 5V +10% tolerance and direct interface with high performance TTL logic families.

FEATURES B EDO (Hyper Page) Mode Operation
B Low Power Operation
W 1,048,576 X 4 bit Organization Low Standby Current (CMOS level inputs)
M Single 5V +10% Power Supply —Standard  1mA
W Performance Ranges — L version 50pA
B 1,024 Refresh Cycles
Parameter 45 1 50 | 60 | -70 —Standard  distributed across 16ms
Max. RAS — L version distributed across 128ms
Acacxe o2 Tme taxo) 45ns | 50ns | 60ns | 70ns W Self Refresh Mode
Max. CAS 15ns | 15ns | 15ns | 20ns (L version)
Access Time  (tcad) M All inputs/Outputs and Clocks
Max. Column Address | pans | 25ns | 3ons | asns fully TTL and CMOS compatible
AccessTime _(tan) W Refresh Modes
Min. Read/Write 80ns | 90ns | 110ns | 130ns RAS only
CydoTime Yol CAS before RAS

Hidden Refresh

W X8 bit Test Mode

B High Reliability Packages
Plastic 20pin ZIP (P20ZP-2B0)
Plastic 26pin SOJ (P26SJ-2A6)
Plastic 26pin TSOP TYPE Il (P26TP-2A6/R)
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NN514405/ NN5144058 series
CMOS 1M x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

vo1 @ 1C 260 Vss Vss 26 O1 Do vo1
o2 2 250 1/04 V04 25 2|0 yo2
WE 0 3 24[0 /03 Y03 [ 24 30 WE
RAS O 4 23[IICAS CAS [ 23 4[0 RAS
A9 O s 22[0 OE OE 22 5[0 A9
A0 O g 18 [0 A8 A8 18 90 A0
A1 010 17[0 A7 A7 017 10D A1
A2 14 16 [0 A6 A6 16 11{0 A2
A3 12 150 A5 As s 12[0 A3
Vec M 13 140 A4 A4 M4 130 Vee
26/20-pin TSOP TYPE (II) 26/20-pin TSOP TYPE (1)
Normal Bend ( 300 mil ) Reverse Bend ( 300 mil )
P26TP-2A6 P26TP-2A6-R
1704 —51 [l Vss N —_
V0, [ 2O 25(hvo, CAS |/04 |/O1 WE AS A1 Ag A4 Ae A,-?
EE 3 24 j|/03 ESU- QU_J'LGU_J'LEU__IL“ 1 N 1 ”_I'1L”_I'1L”_J%_“
RASQ| 4 23|pCAs ut_3u 7 oy 11U 13U 158 170 1ol
A9rl|5 22ih OF /O3 \‘ss /02 RAS Ay A Voo As As

20-pin ZIP ( 400mil )

Aot P20ZP-2B0
A0
Al
0
vfc PIN NAMES
AO~A9 Address Inputs
26/20-pin SOJ ( 300mil ) RAS | Row Address Strobe

P26SJ-2A6 —
CAS Column Address Strobe

OE Output Enable
1/01~/O4 | Data-in/ Data-out

WE Write Enable

Vee +5V Supply

Vss Ground

NC No Connection

T Bl 9005650 000O4LS 41y HE
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NN514405 / NN5144058B series
CMOS 1M x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

— BAS CAS Clock "WE Clock —
RAS O——— R4S Clock »| Generator Generator [*+—O WE
CAs O—
1
Refresh {v
Counter
—:\l> Column Decoders
- /O 1
: Data
AO e - /O 2
-~ Sense Amplifiers Buffers |<a-0~- /0 3
A1l O—» 1 & VO Logic N
- )04
A2 O—»
A3 O—w| Address 4
Buffers
A4 O—w ——0O OE
A5 O—» >
A6 O—mf ® Memory -+—O Vce
.§ Array -+—( Vss
A7 O— g (4,194,304)
A8 O—» = ’:D Substrate
A9 O—m & Genear:tor
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Pel'manent device damage can occur if
" - - absolute maximum ratings are exceed-
Voltage on Any Pin Re!atwe toVgs | Vin,Vout -tto7 v ed. Functional operation should be re-
Voltage on Ve Relative to Vgg Vee —1107 v stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg -55t0 +125 °C the operational sections of this_ data
Power Dissinati Pd 10 w sh(_aet. Equsure to absolute maximum
bl ',ss'pa on - rating conditions for extended periods
Ambient Operating Temperature Ta Oto+70 (o} 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 55 v
Vss Supply Voltage 0 0 o v
Vi Input High Voltage, All Inputs 24 - 6.5 v
Vi Input Low Voltage, All Inputs -1.0 — 08 \
Note: All voltage values in this data sheet are with respect to Vgg Unless otherwise specified.
Il 9005650 00004kL 350 WH v
249 NPNX
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

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

YMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loct Operating Current -45 130 mA tac = tﬁ(min.) 1,2
-50 120 mA RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
lccz | Standby Current 1.0 mA | RAS=CAS = (V¢e-0.2V)
20 mA | RAS=CAS2Vy
Standby Current 50 pA | RAS=CASz(Vgc-02V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or(Vgs+02V)
locs Refresh Current -45 130 mA | fac = tpc (Min.)
(RAS only refresh) -50 120 mA | RAS cycling, CAS = Vi 1
-60 110 mA
-70 100 mA
lccs EDO (Hyper Page) Mode Current -45 105 MA | typc = typc (mMin.) 1,2
-50 100 mA | RAS=V,
-60 90 mA | CAS, Address cycling
-70 80 mA
lecs Refresh Current -45 130 MA | tge =1pc (min.)
(CAS before RAS refresh) -50 120 mA RAS, CAS cycling 1
-60 110 mA
-70 100 mA
lecs Refresh Current 150 HA 1024 cycles / 128ms
{NN514405L/BL: tras < 200ns, WE > ( Vgg - 0.2V)
CAS before RAS refresh) All other inputs are stable at ( Voo - 0.2V)
or (Vgg +02V)
lcc7 | Self RefreshMode Current | [t _____ ) ____] RAS =CAS < (Vgg +0.2V)
INNst4d05L L 1 100 | pA_|] All other input high levels are ( Ve - 02V)
NN514405BL 200 pA or input low levels are ( Vgg + 0.2V)
I 4l Input Leakage Current -10 10 HA 0V < V)y < 5.5V, Others = 0V
(Any input pin)
ot Output Leakage Current -10 10 pA | RAS 2 Vy(min), CAS = Vy(min)
(For high impedance state) OV < Vgoyr 5.5V
Vou | Output High Voltage 24 V | loy=—5.0mA
Voo OQutput Low Voltage 0.4 v loL = 4.2 mA

Notes:1. Igct , leca » leca and lgcs depend on cycle rate.

2. lgeq and lgcs 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
Cin Address(A0 ~ A9) — 5 pF
Cie RAS, CAS, WE,OF — 5 pF
Cour 1/01,1/02,1/103,1/04 — 7 pF
Vi B 9005650 00004L? 297 IW
NPNXX 250
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

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

No. |_NOTES PARAMETER = - T 70 onivore]
JEDEC | STD. MIN. | MAX. | MIN. | MAX: | MIN. | MAX. | MIN. | mAX.
1 | toiav |tcac |Access Time from CAS — |15 | — 1158 | — |15~ 1|2 [ns|613
2 |touov [tcpa |Access Time from CAS Precharge - 28 — 30 — 35 — | 40 | nsl1314
3 [tavav |tan |Access Time from Column Address - 23 = 25 — 30 — 35 |ns|713
4 |tasav |trac |Access Time from RAS — | 4% | — |50 | — {60 [ — | 70 |ns|67
5 | taLicH: |tesn |CAS Hold Time 30 | — |3 [ — 4 | — [ 70 | — |ns
6 | taurex |tous |CAS Hold Time (Self Refresh Mode) 50 | — {80 ] — | 50| — |50 ] — |ns
7 | tauickt Jtown | CAS Hold Time (CAS before RAS Refresh) | 10 | — | 10 | — | 10 | — 10 | — |ns
8 | teuscrz |teen |CAS Precharge Time 10 | — 10 | — 10 [ — 10 | — Ins
(CAS before RAS Refresh)
9 |[tonzcio |t |CAS Precharge Time 5 — 5 - 5 — 5 — | ns| 14
10 | toiycHr [tcas | CAS Pulse Width 8 100K | 8 [100K| 10 {100K| 15 | 100K | ns
1 | oLz |tesn |CAS Setup Time 5 — 5 - 5 - 5 — |ns
(CAS before RAS Refresh)
12 | topiox |tez  {CAS to Outputin Low-Z 0 — 0 - 0 — 0 — |ns| 8
13 | tereie {tcrp | CAS to RAS Precharge Time 5 — 5 - 5 —1s — |ns
14 | torswie {towp |CAS to WE Delay Time % | — |4 | — |45 [ — | 50 | — [ns| 11
15 | toiiax [tcan |Column Address Hold Time 10 - 10 — 15 — 15 — | ns
16 | tai1ax [tar  [Column Address Hold Time 30 — 35 —_ 40 -_ 40 — {ns
Referenced to RAS
17 | tavorz |tasc |Column Address Setup Time 0 — o — 0 —_ 0 —_ ns| 14
18 | tavcHi [tcaL |Column Address to CAS Lead Time 13 — 13 — 18 —_ 23 — | ns
19 | tavan1 {trar  |Column Address to RAS Lead Time 25 — |27 | — |3 | — | 35 — |ns
20 | tavwiz [tawp [Column Address to WE Delay Time 55 - 67 - 60 — 65 — |ns| 11
21 | touiox [tow |DataHoldTime | NNstass [ 10 | — [0 | — | 10 | — | 10 | — Jns] 12
twL1ox I 'NN5144058 10 | —J 10| =1 [ =73 [ =
22 | toio0x |toue |Data Output Hold Time 0 = 0 —_ 0 —_ 0 — | ns
23 | toyerz {tps |Data Setup Time 0 — 0o . 0 — 0 — | ns| 12
tovwiz _
24 I toiiav [toea |OE Access Time - 15 - 15 — 15 — 20 | ns
25 | twiolz (toew | OE Command Hold Time 15 — 15 - 15 — 20 — | ns
26 | tanzara [torz | OE Pulse Width for Output Disable 5 - 7 — 4 — 7 — |ns
When CAS High
27 | taLicHs [tocs | OF Setup Time to CAS High 5 — 7 - — 7 — | ns
28 | taL1pm1 [tors |OE Setup Time to RAS High 5 — 7 — 7 — 7 — | ns
29 | tewsav |toep |OF to Data Delay Time 10 | — 10 | — 10 | — 10 | — |ns
30 | tercax [torz |OE to Output in low-Z — 0 - —_ 0 — |[ns
31 | tcHaoz [torr  |Output Buffer Turn-off Delay Time 12 0 13 15 0 15 [ ns| 10
32 | topzax |toez | Output Buffer Turn-off Delay Time 10 0 10 15 0 15 [ ns
Referenced to OF
33 | thuaz [torm |Output Buffer Turn-off Delay Time (o} 12 0 13 0 15 0 15 ns| 16
Referenced to RAS
34 | twieaz [twez |Output Buffer Turn-off Delay Time o 12 0 13 0 15 0 15 [ ns
Referenced to WE
BN 9005650 00CO4LS 123 W
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NN514405 / NN5144058B series
CMOS 1M x 4bit Dynamic RAM

No.|—SYMBOL PARAMETER i i hd Al .mn'l NOTE
JEDEC | STD. MIN, | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

35 | teummn| thse | RAS Hold Time 15 — 15 — 15 — 20 | — |ns

36 | tosami| thow | RAS Hold Time Referenced to OE 10 [ — 10 | — 10 [ — 10| — [ns

37 | tonorui| tamce | RAS Hold Time 28 — 30 — 3 | — 40 — | ns
Referenced CAS Precharge

38 |truorie |tap | RAS Precharge Time 25 — | 25 — 30 — 40 — Ins

39 |tguonte | taps | RAS Precharge Time (Self Refresh Mode) | 80 — 90 — |10 | — | 130 | —

40 [ta i1 |tras | RAS Pulse Width 45 [100k | 50 [100K | 60 |100K [ 70 | 100K | ns

41 [taiarur | trass |RAS Pulse Width (Seff Refresh Mode) 300 | — [300 ] — |30 | — |30 | — [us

42 | tarirr | trase | RAS Pulse Width (EDO (Hyper Page}Mode)| 45 | 100K | 50 (100K | 60 | 100K | 70 | 100K | ns

43 |taicL |taep |RAS to CAS Delay Time 13 [ 30 [ 13 [ 3 (13 | 4 | 13 | 50 |ns| 6

44 |tquzore |tapc | RAS to CAS Precharge Time 10 — 10 — 10 | — 10 — | ns

45 |tgiav | tRaD RAS to Column Address Delay Time 1 20 11 23 11 30 11 3 Ins| 7

46 [thoox |taz | RAS To Outputin Low-Z s} — 0 — [V} — 0 — | ns

47 [taLiwie | trwp | RAS to WE Delay Time 75 — 80 — 90 — | 100 | — |ns| 1t

48 |tepowie [tron | Read Command Hold Time 0 — 0 —_— 0 _ 0 — {ns| 9

49 |tpyowiz |tRrn | Read Command Hold Time 10 —_ 10 — 10 — 10 — Ins| 9
Referenced to RAS

50 | twuzcrz | trcs | Read Command Setup Time 0 — 0 —_ 0 — 0 — | ns

51 [taioniz [tRe | Random Read or Write Cycle Time 80 — 20 _ 110 _ 130 — | ns

52 | toocle |thec  |Read or Write Cycle Time 20 — 20 — 25 - 30 — ns (13,14
(EDO (Hyper Page) Mode)

53 |tgopz | truw | Read-Modify-Write Cycle Time 135 — 145 —_ 165 — 185 — | ns

54 |toiocte | trruw | Read-Modify-Write Cycle Time 90 — 90 —_ 95 e 100 — ns [13,14
(EDO (Hyper Pagse) Mods)

55 [taer  |taer | Refresh Period — 16 | — 16 | — 16 [ — 16 |ms| 15

56 |taiax | tran |Row Address Hold Time 8 — 8 — 8 - 8 — ns

57 [tavriz |tasn |Row Address Setup Time Y] —_ 0 - 1] - 0 — | ns

58 (tr tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 ns| 45

59 | tyLswni|twpz | WE Pulse Width for Disable 5 — 7 — 7 — 7 — | ns
When CAS High

60 | torswh1 | twen | Write Command Hold Time 10 —_ 10 —_ 10 — 15 — ns

61 | twLswhi| twp | Write Command Pulse Width 10 — 10 — 10 - 15 —_ ns

62 | twicLe | twes | Write Command Setup Time 0 —_ 0 —_ 0 - 0 _ ns| 11

63 |twiicht | towe | Write Command to CAS Lead Time 15 —_ 15 — 15 — 20 — ins

64 | tyrinHs |tawe | Write Command to RAS Lead Time 15 — 15 — 15 — 20 — |[ns

65 |tw1pLe |twse |Write Command Setup Time 10 . 10 . 10 — 10 _— ns
({Test Mode)

66 |ta iwHi |twhr |Write Command Hold Time 10 —_ 10 —_ 10 — 10 — ns
(Test Mode)

67 | twroriz | twrp |WE to RAS Precharge Time 0| —110 | —]10]|—110 )] — |ns
(CAS before RAS)

68 | taLiwrz | twan | WE to RAS Hold Time 10 | — 10 | — 10 | — 10 | — |[ns
(CAS before RAS)

V BN 9005650 00004kL9 ObLT WM
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NN514405 / NN5144058 series
CMOS 1M x 4bit 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 ty=3ns. All AC parameters are measured with ViL(min.)2Vgg and Vjy(max.)<
Vcc and with a load equivalent to two TTL loads and 100pF.

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

6. Operation within the trep(max.) limit ensures that tgac(max.) can be met. tgep(max.) is specified as a ref-
erence point only. If tgep is greater than the specified tgop(max.) limit, then access time is controlled by
tcac-

7. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. trap(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-

8. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).

9. Either tpcy or tgry Must be satisfied for a read cycle.

10. topr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to
output voltage levels. toer only applies when RAS is high.

11. twes, trwo, town and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. if tycg2twes(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tgywp2trwp(min.), tcwptewn(min.) and
tawptawp(min.), the cycle is a read-modify-write cycle and the data-out will contain data read from the se-
lected cell. If neither of the above conditions is satisfied, the condition of the data-out (at access time) is in-
determinate. - _

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

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

14. tagc2tcp to achieve tpc(min.) and topp(max.) values.

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

16. toeg applies only when CAS is high.

W 9005650 0000470 4481 EN -
253 NPN)A(
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

READ CYCLE

RAS

tRe1)

a——— tRP(@8)——p»!

—_——

‘rme(nw;

/ N\

t
tcrp(13) GSHS)

- tRCD(43) —————mtt——— tRSH(35)

ra— tcRP(13) —»

le——— teaso)——

cas __/ N [/
AO-A9 ’ /// Row Address m Column Address [W////// / ////////////////////////

iy

N

nE— lmz;)>
oE LI Y/
o 1. High-Z /)R Vaiid Date-out ——
= fozna . High or Low
NERDX BN 9005650 lJElEzlsliH?l 718 1A
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NN514405 / NN5144058 series
CMOS 1M x 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

thpEs) ——»
/ N\

teapaiz) —»

- trRcsy)
_——
RAS \
tesH
terr(13) OSHis)
tReDwa) tRsH(s)
[e———— tcas(10) —]
3
CAS _/ \-\- —/
tar(ie)
le——— tRAD(45) t RaL(19)
tasriz)| | tRarse) tascun | teanns)

Ao-ns /X Row Address KR caunn adaress X0/7777/77777/, Y,

WE i G,

N

tpsa)
> ¢ r—— tDH(Zl) —

S, veidoain 7711111,

: High or Low

B 90056L50 0000472 b5y mm
255

NPNX
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

s | —
tasn(s7) msetm‘" V“fﬁ(lm :CAHns)V e i

AO-A9 W Row Address WL Column Address W ///// / ////////////////////// ///

wE LI A

oE iy Ui,

o h—= —(R_vavaen X 7777771711111,
:High or Low

NERX Il 9005650 DDD-_»E:?B 590 =
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NN514405 / NN5144058 series
CMOS 1M x 4bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

" (53)
tRas(0) l: tRp(as)—
—_—
RAS S n_

tesHes)
trcD@As) e tRSH(35)

tcrp(1a) terr13)

e . 1| P—

cas _/ [/ 7
no-ne 77D rowsiies X com e B

wE iz N LI

toeas)  toep(e9)

- ///////////////li////////////////'/ N |

tos(a) | | towen

tcaco) - [t

%/%1; HighZ 4///X|Data-out 3@( Data-in ////////////////////
towzz) < High or Low

B 9005L50 0000474 427 WA
257 NPNDX
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

EDO (HYPER PAGE) MODE READ CYCLE

tRAsP(42) tRPs)
o —_— tm»«:?(:rr)—»z ;\_
: le—— tesHes) tHPC(52) — - |- LRSH(35)-
(cﬂm13‘ e tRCDMS)— o ignms)
tcas(10) tCP(S)V 1CAS(1OV) "CP(Q) tcas(10)
cas  _/ N I N4 N/
toAL(1E) —m L toaL(1e) - - tCAL(18) -]
la—— tRAD(45)—n r_ | tRAL(19) —»
"sﬂi’.’ la—>{ tRAH(SE) - A -t—Asc(m S tasc1n)-» » tcaH(15)
tasc(7) I
no-ne LUK v W)X C‘F"’"“ X0/ Gotumn Catumn X7777/7///1/1/)
tAR(ie)
tn!:swo) tRRH(49)
< tROH(36) » la—s{ tRCH(48)
WE iy i
le—— tocser—»
- trac(4) »
> tM(s)l torr(a1)
teac
o LI Wi
toEAEe) L—— tePAR) —» la— tcra) l- toez(32)-»
‘OLzm)!: taaa) > taa) -
tALZ(s) la—a tCAC(1) tcac) torRes)
Vo 1~ High-Z v, Out 5@3 Out m ot —
Vo4 R
terzgz) I;[4_1:(‘2;) toHc(22)
m : High or Low
75 363 W
NPRNDX EN 9005L50 DIJE;SUBH
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

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

tRasP2) - {RP(as)
N JS <——'mcp(37)——z
RAS
terras l—— tcsHE) te——— tHPC(52) — 1 fa— LRSH(35)-p] torprs
13) (13)
b trootes teas(o) terg | teaspoy | terr teasqo) B
cas  _/ N 7 7 N/
le— tRaDs) tcai(ie) - teaL(ie) - He— tcAl.(uJ)——j
'Asﬂ tRAH(s6) teanqs) £<- > e tcan(is)
‘_.' 'ASFQU tascan | tcanps) | tascan
AO-A9 ////ﬁ]r Row Column Column Column /12’/:7/:27/:7/;7/7/
le——— tar(e) j—.l le—1 tRAL(19)— o1 tRrrs)
‘t ACS(50) ra— LORS(28)—m! tRcHE)
WE I \w'/
e 10CS(27)—m le tweziso)
tRACH) l ‘cv:A(z)—> teragz) ¢ tOFF(31)
M- taA@) la— tanm) —» o 1Ar@) b tOFR(23)
? oy ‘t
/A e ol AN (N
toEa(4 torze)
toLz(a0) fa— tOEA(24)—
tRLz(46) » toLz(ao)
0 OF o IO o 3oy
l‘—’ ld—h
terzoz) tl‘we_zru) toez(ze) toez(3z)

: High or Low

Bl 9005L50 0000O47hL 2TT IH .
259 NPNX
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NN514405 / NN5144058 series
CMOS 1M x 4bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WRITE CYCLE

as ——qs r¢———— LRHCP(37—— ] \_
s _/ N 7 N )r
tash(sn) tm_ﬂ(sts)mm)_t:]som) tean(is) tasc(17) | tcaH(1s) tASL(W) tc::::)g) ]
-D—-Id— ‘—bl R - < Y
AD-A9 _ Row Columnw Column Column / // /////////
|:wc5(s) twcuhnm:m) ) leS(ez) twcuzso::'wcs( ) :;va:::)
WE Y, ), 7T
o8 LTI i
Vo TR vt " Datadin :@1 Data-in W
:High or Low
. B 9005650 0000477 13L WE
NPNX 260
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

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

RAS

|1
Ao-A9  //////R Row

$
m

Vo 1~
Vo4

tRASP(2) tRP(as)
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NN514405 / NN5144058B series
CMOS 1M x 4bit Dynamic RAM

RAS ONLY REFRESH CYCLE
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CAS BEFORE RAS REFRESH CYCLE
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WE must be high at the falling edge of RAAS in order to prevent entry into test mode.

. WV I 9005650 0000479 TOY EM

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



NN514405 / NN5144058B series
CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)
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NN514405 / NN514405B series

CMOS 1M x 4bit Dynamic RAM
TEST MODE SET CYCLE (WE, CAS BEFORE RAS REFRESH CYCLE)
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B The NN514405/B has an 8 bit parallel Test Mode Function for reducing test time. In the Test Mode, memory
configuration is 512K x 8 bits and the Column address AQ is ignored.

a.Entering the test mode: .
The NN514405/B test mode is entered by using the test mode set cycle (WE,CAS before RAS cycle).

b. Read/Write operation in test mode:

For Write cycle, data input from each I/O (//O1~1/04) is written to 2 bit memory cells (total 8bits) at the same
time.

During the read cycle, if the 2 bits of data are equal then a "1" is output from each I/O.
if there is a difference in the read data for a given 2 bit pair, a "0" will be output from that 1/O.

c. Exiting the test mode:

The NN514405/B will exit the test mode by either a RAS only refresh cycle or a CAS before RAS refresh cy-
cle with WE "high".

d. Refresh during test mode:

During test mode refresh must be executed by a normal Read cycle or a WE, CAS before RAS refresh cy-
cle.
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

SELF REFRESH MODE
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Il The NN514405/B L version has a Self Refresh Mode.

a.Entering the Self Refresh Mode:
The NN514405L/BL Self Refresh Mode is entered by using CAS before RAS cycle with WE " high " and
holding RAS and CAS signal " low " longer than 300ys.

b. Continuing the Self Refresh Mode:
The Self Refresh Mode is continued by holdmg RAS " low " after entering the Self Refresh Mode.
It does not depend on CAS being " high " or " low * after entering the Self Refresh Mode for to continue the
Self Refresh Mode.

c. Exiting the Self Refresh Mode:
The NN514405L/BL exits the Self Refresh Mode when the RAS signal is brought * high *.
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NN514405 / NN514405B series
CMOS 1M x 4bit Dynamic RAM

ORDERING INFORMATION

NN514405XXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

B 9005650 000048y 37- WA

45 .
50 :
60 :
70 :

RR :
BLANK :
L .

BLANK :
B :

4405 :

267

45ns
50ns
60ns
70ns

Plastic SOJ

Plastic ZIP

Plastic TSOP TYPE Il (Normal Bend)
Plastic TSOP TYPE Il (Reverse Bend)

Standard Version
Long Refresh Version
128ms Refresh

NN514405 series
NN514405B series

EDO (Hyper Page) 1M x 4
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