NN514405A / NN514405Bseries

\V/
EDO (Hyper Page) Mode N pN)A(
CMOS 1M x 4bit Dynamic RAM

O

DESCRIPTION

The NN514405A/B series is a high performance CMOS Dynamic Random Access Memory organized as 1,048,576
words by 4-bits.
The NN514405A/B 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 NN514405A/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 timing constraints
associated with address multiplexing. _ . .

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS belore RAS refresh cycles,
or normal read or write cycles on the 1,024 address combinations of AQ to A9 during a 16 ms period.

Multiplexed address inputs permit The NN514405A/B series to be packaged in a standard 26-pin plastic SOJ, 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 single power supply of 5V +10% tolerance and direct inter-
face 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 - Standgrd 1mA
B Performance Ranges — L version 50uA
B 1,024 Refresh Cycles
Parameter -45 | 50 | -60 | -70 ~ Standard distributed across 16ms
RAS ~ L version distributed across 128ms
Max. RAS
Aocsss Time (tuuch| 4 | %07 | B0 | 0N B Self Refresh Mode
Max. CAS 13ns | 13ns | 15ns | 20 (L version)
AoosssTme  (xc)| o | o | O | B All inputs/Outputs and Clocks
Max. Column Address | oang | 25ns | 30ns | 35ns fully TTL and CMOS compatible
AccessTime  (ta) | W Refresh Modes
Min. Read/Write gons | eons | 110ns | 130ns RAS only
CydeTime (o) CAS before RAS
Hidden Refresh
M X8 bit Test Mode
W High Reliability Packages
Plastic 26pin SOJ (P26/208J-24A)
Plastic 26pin TSOP TYPE II (P26/20TP-2A/R)
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NN514405A / NN514405Bseries
CMOS 1M x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

vo1 o 1© 26[0 Vss
vo2 o 2 250 VO4
wed 3 240 103
RAS O 4 23[0CAS
A9 0 s 220 OE
A0 O 9 18 {0 A8
A1 O10 17[0 A7
A2 044 16 [0 A6
A3 12 15 As
vee 13 140 A4

26/20-pin TSOP TYPE (II)
Normal Bend ( 300 mil )
P26/20TP-2A

VO  h—=5ff Vss
iz 25010,
WE 3 24|p o4
RAS(]| 4 23| CAS
Aoll(5 22|p OE
Aotle 18| As
AO] 10 17|p Ay
F.¥%s (RE! 16|p Ae
Az} 12 15| As
Ve[ 13 14| A,

26/20-pin SOJ ( 300mil )
P26/20SJ-2A

NPNXX

Vss [} 26
104 025
103 [ 24
CAS [ 23
OE m22

A8 [l18
A7 17
A8 16
A5 015
A4 014

0 101
0 /02
D WE
T RAS
T A9

e wWwN -

9 A0
10[0 At
1[0 A2
12{0 A3
1310 Vee

26/20-pin TSOP TYPE (1)
Reverse Bend ( 300 mil )

P26/20TP-2A-R
PIN NAMES
AO0~A9 Address Inputs
RAS | Row Address Strobe
CAS | Column Address Strobe
OE | Output Enable '
/O1~/0O4 | Data-in/ Data-out
WE | Write Enable
Vec | +5V Supply
Vss Ground
NC No Connection

B 9005650 0001202 366 WM




NN514405A / NN514405B series
CMOS 1M x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

_— RAS CAS Clock 'WE Clock —
RAS (———— Fé';ﬁg;?g',‘ —®|  Generator Generator [0 WE
CAS O
i
L4
Refresh W
Counter
:> Column Decoders
- {101
Ei%a - /02
AOQ (O—
AT - Sense Ampliers <:{> Buffers |~ /0 3
(=t - & ic
o - 04
A2 O—»
A3 (O] Address [
Buffers
A4 O—s — O OE
A5 Ot > v
A6 O—sl ® Memory —0O Vee
% Armay -«+—() Vss
A7 O—w g (4,194,304)
A8 O—» 2 :[‘> Substrate
2 Bias
A9 O— o Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Pelrn:anent device damage can occur ildat;-
o - - - solute maximum rafings are exceeded.
Vi Relat Vv Vin, Vi -1t07 v . . .
oftage on Any Pin e.a vetoVes in,vout ° Functional operation should be restricted to
Voltage on Vec Relative to Vss Vee -7 v the conditions as detailed in the operational
Storage Temperature (Plastic) Tstg —55t0+125 °c sections of this data sheet. Exposure to ab-
Power Dissipation Pd 1.0 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta Oto+70 °C tended periods can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL | PARAMETER MIN. TP, MAX. UNIT
Vee Supply Voltage 4.5 5.0 5.5 Vv
Vss Supply Voltage 0 0 0 v
Vi Input High Voltage, All Inputs 2.4 — 6.5 v
Vi Input Low Voltage, All Inputs -1.0 — 0.8 v

Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.

B 9005k50 0001203 2T2 Hm
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NN5144D5A / NN614405Bseries
CMOS 1M X 4bit Dynamic RAM

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

(NN514405A)
YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
leer Operating Current -45 130 MA | tac =tgc (min.) 1.2
-50 120 mA | RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
locz | Standby Current 10 | mA | RAS=CAS2(Vpe-0.2V)
20 | mA | RAS=CAS2Vy
Standby Current 50 PA | RAS=CAS2(Vg-02V)
(L version) All other inputs are stable at { Vg - 02V)
or{Vgg+02V)
leca Refresh Current -45 130 mMA | tge=tgg (min)
(RAS only refresh) -50 120 mA | RAS cycling, CAS =V 1
60 10 mA
-70 100 mA
locs EDO (Hyper) Page Mode Current -45 105 mA | typc = tupe (Min.) 1,2
-50 100 mA ﬁ = V||_
-60 90 mA | CAS, Address cycling
-70 80 mA
lcos Refresh Current -45 130 mA | tge = tge (Min.)
(CAS before RAS refresh) -50 120 mA | RAS, CAS cycling 1
-60 110 mA
-70 100 mA
lecs Refresh Current 150 pA 1024 cycles / 128ms
(CAS before RAS refresh) tras < 200ns, WE 2 (Vg -02V)
All other inputs are stable at ( Vog - 02V)
or (Vgg+02V)
lgcy | Self Refresh Mode Current 100 | pA | RAS=CAS<(Vgg+02V)
All other input high levels are ( Ve - 0.2V )
or input low levels are ( Vgg + 0.2V )
lg4l Input Leakage Current -10 10 YA 0V <V < 6.5V, Others = OV
(Any input pin)
llol | Output Leakage Current 410 | 10 | A | RAS2Vy(min), CAS 2 Vy(min)
(For high impedance state) OV < Vour 5.5V
Vou Output High Voltage 2.4 \ loyy =-5.0 mA
VoL Output Low Voltage 04 v lo,=42mA

Notes: 1. Igc1. lccs, lccs and Iggs depend on cycle rate.
2. lgeq and leey 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(A0 ~ A9) — 5 pF
Cec | RAS, CAS, WE,OF - 5 pF
Cour V01,1/02,1/03,1/04 — 7 pF

NPNX
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NN514405A / NN514405B series
CMOS 1M x 4bit Dynamic RAM

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

(NN5144058B)
ISYMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES|
leot Operating Current -45 100 MA | tge = tgc (min.) 1,2
-50 90 mA | RAS, CAS, Address cycling
-60 80 mA
-70 70 mA
lccz | Standby Gurrent 10 | mA | RAS=CAS2(Vee-02V)
2.0 W\A RTS = m 2 V|H
Standby Current 150 | pA | RAS=CAS2(Vee-02V)
(L version) : All other inputs are stable at ( Ve - 0.2V)
or (Vgs+0.2V)
lees Refresh Current -45 100 mA | tgc = tre {min.)
(RAS only refresh) -50 90 mA | RAS cycling, CAS = Vi, 1
-60 80 mA
-70 70 mA
loca EDOQ (Hyper) Page Mode Current -45 70 mMA | typc = typc (min.) 1,2
-50 60 mA | RAS=V,
-60 50 mA | CAS, Address cycling
-70 40 mA
lccs Refresh Current -45 100 mA | tgc =tge (Min.)
(CAS before RAS refresh) -50 90 mA | RAS, CAS cycling 1
-60 80 mA
-70 70 mA
lccs Refresh Current 200 BA | 1024 cycles / 128ms
(N_N5144055L:_ tras < 200ns, WE > (Vg - 0.2V)
CAS before RAS refresh) All other inputs are stable at ( Vo - 02V)
or (Vgs+02V)
ooy Self Refresh Mode Current 200 PA | RAS=CAS <(Vgg+02V)
All other input high levels are { Ve - 0.2V )
. of input low levels are ( Vgg +02V)
I'7 Input Leakage Current -10 10 A | OV V), <5.5V, Others =0V
(Any input pin)
lol Output Leakage Current -10 10 pA | RAS: Viu(min), CAS > V(min)
(For high impedance state) OV < Vo £5.5V
Vou | Output High Voltage 24 V | lon=-5.0mA
Vou Qutput Low Voltage 0.4 \' lop =4.2mMA

Notes: 1. lcc1. lcca, locs and Iggs depend on cycle rate.
2. lggy and Iy 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
Cine RAS, CAS, WE,OE — 5 pF
Cour 1/01,/02,//03,1/04 — 7 pF
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NN514405A / NN5144058series
CMOS 1M x 4bit Dynamic RAM

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

No. | NOTES PARAMETER el hiad d 0 NOTE|
JEDEC | STD. MIN. [ MAX. | MIN. [ MAX. | MIN.| MAX. | MIN. | MAX.
1 | teriav |toac |Access Time from CAS —~ |13~ | 18| — |15 — ]2 |ns|613
2 |toueay |tom |Access Time from CAS Precharge — |28 | — |3 | — |3 | — | 40 [ns}314
3 |tavav [taa |Access Time from Column Address - 23 - 25 — 30 — 35 | ns|7,13
4 |taav |trac |Access Time from RAS — 4 | — |50 | — |60 | — | 70 [ns|67
5 | tavscni |tesy |CAS Hold Time 45 | — |50 | — |60 | — |70 | — |ns
6 |tancx |tons | CAS Hold Time (Self Refresh Mode) 50 | — | 80 | — [ 50| — [ 50 | — |ns
7 | taicus [town | CAS Hold Time (CAS belore RAS Refresh) | 10 | — | 10 | — [ 10 | — | 10 | — |ns
8 | touzcr2 |lepy | CAS Precharge Time 8 - 8 — 10| —1]10]| — |ns
{CAS betors RAS Refresh)
9 |touscwz [ter | CAS Precharge Time 5 — 5 — 5 — 5 — | ns| 14
10 | topict |toas | CAS Pulse Width 8 [100k! 8 |100K| 10 [100K | 15 | 100K | ns
11 | torspiz [tosn |CAS Setup Time — 5 — 5 - 5 — |ns
(CAS befora FAS Refresh)
12 | toiiax |toz | CAS to Output in Low-Z —_ 0 — 0 — 0 — |ns| 8
13 | tompmio |tore | CAS to RAS Precharge Time — 5 — 5 — 5 — |ns
14 | terwnz |towp | CAS to WE Delay Time 28 | — |3 | — |32 | - |5 | — [ns]11
15 |touiax |tcan | Column Address Hold Time 8 - 8 — |10 — |1 ]| — |ns
16 | tapax {tap | Column Address Hold Time 30 —_ 35 — 40 — 40 — | ns
Referenced to RAS
17 | tavcre [tasc |Column Address Setup Time 0 —_ 0 - 0 -— 0 — {ns| 14
18 | tavont jtcaL | Column Address to CAS Lead Time 13 — 13 — 18 — 23 — Ins
19 | tavamr |tra | Column Address to RAS Lead Time 2 | — | 24 | — |3 | — |3 ] — |ns
20 | taywe |tawp | Column Address to WE Delay Time 41 — | 42 | — | 88 | — | & | — [ns]| 11
21 |toupx |tow | Data Hold Time 8 — |10 | =10~ 110 — |ns|12
twLipx
22 | toroax |tonc | Data Output Hold Time 0 — 0 — 0 —_ 0 — | ns
23 | tovcrz |tos |Data Setup Time 0 —_ 0 — 0 — 0 — |ns| 12
ovw2
24 |toriqy [toea |OE Access Time — | 13| = |13} = |11 — |2 |ns
25 | twioLz |toen | OE Command Hold Time B | — | 16 | — ] 15 | — [20 ] — |ns
26 | taear2 [topz | OE Pulse Width for Output Disable 5 — 7 - 7 — 7 — |ns
When CAS High
27 | taLicni Itocs | OE Setup Time to CAS High 5 - 7 — | 7 - 7 — |ns
28 | taL1r [tors |OE Setup Time to RAS High 5 — 7 - 7 - 7 — |ns
29 | teqy togp | OF to Data Delay Time 10 | — 10| —|[10]—~1]10]—|ns
30 |teo0x (torz |OE to Outputin low-Z 0 - ] - 0 - 0 — |ns
31 |tz |torr |Output Buffer Turn-off Delay Time (] 12 0 13 | o 15 | 0 15 |ns| 10
32 | toreax |tosz | Qutput Buffer Turn-off Delay Time Q 10 0 10 0 15 0 15 [ns
Refarenced to OF
tanaz |torm |Output Buffer Turn-off Delay Time o | 23 0 | 25 o |25 | 0 | 25 |ns| 16
 Referenced to RAS
tweoaz |twez |Output Buffer Turn-off Delay Time .0 12 ] 13 0 15 0 15 | ns
Referenced to WE

NPNXX
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NN514405A / NN514405Bseries

CMOS 1M x 4bit Dynamic RAM
NO.|— SYMBOL PARAMETER 49 s * ks NIT/NOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
35 | touipmi| tasn | RAS Hold Time 5 | — |15 — |15 ~—1]2 |~ [ns
36 | toLsmmi| thon | RAS Hold Time Referenced to OE 0| — 10| —]10 |~ ]1]— |ns
37 | tonzrH1| tarce | RAS Hold Time 28 | — |3 | — |3 | — — Jns
Referenced CAS Precharge
38 tRH2RL2ﬂ tre HS Precharge Time 25 —_ 25 — 30 —_ —_ ns
39 | tpup | taps | RAS Precharge Time (Self Refrssh Mods) | 80 | — | 90 | — | 110 | — | 130 | —
40 |tp1pH1 | tRas RAS Pulse Width 45 | 100K [ 50 | 100K [ 60 |100K | 70 | 100K | ns
41 [ toipHt | trass | RAS Pulse Width (Self Refresh Mode) 300 | — (30 | — |30 | — |30 — |us
42 | tp 1RH1 | tRasP RAS Pulse Width (EDO (Hyper Page) Mode) | 45 100K | 50 (100K | 60 |100K | 70 | 100K | ns
43 | taLictr | tRep RAS to CAS Delay Time 13 30 13 35 13 45 13 50 ns| 6
44 |toruoto |tape | RAS to CAS Precharge Time 10| — 10 =] ="110]="ns
45 {thaav |thap | RAS to Column Address Delay Time 1" 20 1 23 1" 30 1 3% |(ns| 7
46 |tmoax |thz | RAS To Output in Low-Z 0 — 0 — 0 - 0 — | ns
47 |taiwiz | tawp | RAS to WE Delay Time 7% | — |80 | — |8 | — [100] — [ns]| 1
48 | torowiz | thon | Read Command Hold Time 0 - 0 — 0 — 0 — |ns| 9
49 | tauowto | thrn | Read Command Hold Time 5 — 5 —_ 5 — 5 — |ns| 9
Referenced to RAS
50 | twhzcLz | thes |Read Command Setup Time 0 — 0 — 0 — 0 — | ns
51 |taonie |tac | Random Read or Write Cycle Time 80 | — | 90 | — |10 | — [180 | — |ns
62 |torectz I thpe | Read or Write Cycle Time 20 — 20 — 25 — 30 — | ns (13,14
{EDO (Hyper Page) Mode)
53 |taoni2 |tamw | Read-Modify-Write Cycle Time 120 — | 125 | — | 185 | — [ 18 ! — |ns
54 [tcioct2 | termw | Read-Modify-Write Cycle Time 57 — 57 - 66 — 100 | — | ns|13,14
(EDO (Hyper Page) Mode)
55 {tagr  |tmer | Refresh Period — | 8| — |16 |~ |16 | — | 16 |msfis
56 |taiax |tran | Row Address Hold Time 8 — 8 — 8 — 8 — | ns
57 |tavpiz |tasr | Row Address Setup Time 0 — ] — 0 — 0 — | ns
58 |ty tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45
59 | twirwr: | twpz | WE Pulse Width for Disable 5 | — |7 [ =7 | =77 = 1w
When CAS High
80 | to 1wt | twow | Write Command Hold Time 8 | — — T | = | 15 | = [ns
61 [ twiiw | twp | Write Command Pulse Width 8 — 8 — 10 — 15 — | ns
62 {twiicre | twes |Write Command Setup Time 0 — 0 — 0 — 0 — |ns| N
83 | twiicH: | towr | Write Command to CAS Lead Time 15 — 15 — 15 — 20 — |ns
64 | twiirHt | tawe | Write Command to RAS Lead Time 15 — 15 — 15 — 20 — |ns
65 | twiinLe | twsh | Write Command Setup Time 10 — 10 — 10 — 10 — | ns
(Test Mode)
66 | tpLiwnt | twur | Write Command Hold Time 10 — 10 — 10 — 10 — | ns
(Test Mads)
67 | twzniz | twrp | WE to RAS Precharge Time 10— |10 | — 10| — |10 ] — |ns
(CAS before RAS)
68 [ taLswz | twan | WE 1o RAS Hold Time 10| — (10| =10 =10 = |ns
(CAS before RAS)

393
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NN514405A / NN514405Bseries
CMOS 1M x 4bit Dynamic RAM

Notes:
3. Eight Initialization Cycles are required following a 200us pause afier Power Up. These Initialization Cycles may consist

o ©®

1.

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

Cycles. .
. AC measurements assume t=3ns. All AC parameters are measured with V;, (min.)>Vgg and Vy,(max.)<Vc 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 Vy, and V..

. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. tgep(Mmax.) is specified as a reference point

only. If trep is greater than the specified tacp(max.) limit, then access time is controlied by toac.

. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a reference point

only. Iif trap is greater than the specified tgap(max.) limit, then access time is controlled by t,.

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either tac Of tary 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. torr only applies when RAS is high.

twes: thwpr towp and tayp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If twcs>twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyptpwp(min.), towp=tewp(min.) and tawp>tawp(min.), the cydle 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.

. 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 ta,, toac, OF topa-
. tasc2lcp to achieve tec(min.) and topa(max.) values.

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

. torR applies only when CAS is high.

BB 9005650 0001208 aay N
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NN514405A / NN5144058B series
CMOS 1M X 4bit Dynamic RAM
READ CYCLE
tRgsy)
B tRaAg(0) > ja—— tAP(E)
RAS / A\
teap(13) <—-ttcsu(5) . .
[ Flco(r.a)——br——— RSH(35) lea— LCRP(13) —l
le—— toas(io——»|
cas __/ ) [ ]
‘e tRADWS) traL(19)
le teae
tasnisn) taan(ss) tascr) ke toaes)
Ao-o /X Rowaddress X777777X Coumn Addvess X/, Y
« taRr(i) »> tRCH(48)
tRos(0) tRRH(49)
WE iy L
t—— tROH(E8) o)
- toeaza
» loz(o) LoFR(az)
oF LTI L/
le— toac >
taasa) toez(22) o
thac le— tOFF(31)—p|
vo1-~ High-Z Z Valid Data-out —————
b TCtZ(12)—o
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NN514405A / NN514405Bseries

CMOS 1M x 4bit Dynamic RAM
WRITE CYCLE (EARLY WRITE)
)
trasioy trr@s) —»
RAS N / N
¢ < tcshis)
CRP(13)
- * [ tpcous) - tRsH(ss) re—— torp(ig) —w
+— tcas(i0) —»
CAS N [ ]
le———— tan(1e)
le—— trapias) - tRac(10)
tashisn ‘tnm(:se) ‘tA_s&m :tcmnsl
A0-a9  //////R Rowaddress X(7//// M Column Address X/ A,
towes
'm(u)—b
tWP(G1) —_—
WE i, Yl /
twesiez) [ twcreo ——
o8 Y Y .
tosies)
l—— tpryary —|
vo VaidDatain X/ ) Y

)
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NN514405A / NN5144058B series
CMOS 1M < 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

o S— tRC(51)

—

t

— tRAS(U0) — RP(38)_ .
—— ﬁ
RAS N / ___

e tosHs) —>
terp3) [ YD) e tRsups) > terp(ra)
i‘ <« tCAS(10) ——»

s _/ N

f«—— taR(16)

o
™N

he—— tRAD(5) — - traL(19)
tRAH(56) tascpny | teamps)
> | - >

AO~A9 /7% Row Address X////// X Column Address X/,
+'cwn.(sa)J

o tAwLey—

tasrisT)

re— twes) —
WE Z /
toEDezs) EZS)
{4—»
oF 7 XU T
tps(23) toH(1)
et .

Vo~ ——h (X vaidvazn X7

/////]: igh or Low
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INN514405A / NN514405Bseries
‘CMOS 1M x 4bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

TRaw(s3)

tRAS(40) ﬁ tapse)
_——
RAS A \_

le—— tesu)
tcrp(13) teap(1a) | -
U T N — 1 »

e — toAS(10) ————

s __/ \ ',

la— tAR(6)

la— tRAD(5) —

tascin

tasaisn [ [+ tause) [* ] re- toar1s)»
AO~A9 /// F‘WWWI@ Column Address W/ /7)) /’// T,

tRWDU————y

= T LT
toLz(30) - 'O:M“ tOED(";:EZ(M) e

oF ///////L/////////B

tRaci)

- I tos(zy | | towzn
teacn) tat-e] >

i S Y R N I,
toz 7777 vih orvow
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NN514405A / NN514405B series

CMOS 1M % 4bit Dynamic RAM
EDO (HYPER PAGE) MODE READ CYCLE
- tRasP@z) )
—-—JS r— tRHCP(7)———
RAS 1 \
l—— tcsms——ﬁ a——— UHPC(S2) — et LRSH(35)-]
terp(ia) [LEEREN
F—J le——— tRCD(43)——
tcas(i0) tepe) tcaspio) | tepg) toas(io)
cas  _/ \ TN/ /
teaL(18) —» tcaL(18) e LCAL(18) i
le— tRAD(45)— le—{— traL(19)—»
tasr(s7) toanps) tascony toam(is)
o o tRAMH(SE) e tasciin o e toan(s)
tascin |
i
AD~A9 JIRC_Row K777//7X_ Comn X7777X coumn (/777X Colure X[ L
tAR(16) %
- tRess0) tRRH(e)
- tROH(3e) lt—{ tRCH(48)
w 7 T
le{— tocsen—w
tRac)
tAA(a)‘ toFry)
teac) I
oF / " Y
toEARe) e toPa@) > e tepa) | et} 1OEZ(32)-00]
touzizo le— > tany) tane :
e RLZ(48) le—w{ tcac(y le—»{tcagy ORI
Vo 1- High-2 { Out @ Out Out
1104
+L+ +L<—
toziz touciee) toceez)

m : High or Low
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NN514405A / NN514405Bseries
CMOS 1M x 4bit Dynamic RAM

EDO (HYPER PAGE) MODE READ CYCLE (OE AND WE CONTROLLED OUTPUT)
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NN514405A / NN514405B series

CMOS 1M x 4bit Dynamic RAM
EDO (HYPER PAGE) MODE EARLY WRITE CYCLE
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NN514405A / NN514405Bgeries
CMOS 1M % 4bit Dynamic RAM

EDO (HYPER PAGE) MODE READ-MODIFY-WRITE CYCLE
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NN514405A / 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 RAS in order to prevent from entering test mode.
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NN514405A / NN514405B8series
CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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NN514405A / NN5144058B series
CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)
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NN514405A / NN514405Bseries
CMOS 1M x 4bit Dynamic RAM

TEST MODE SET CYCLE (WE, CAS BEFORE RAS REFRESH CYCLE)
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@ The NN514405A/B has an 8 bit parallel Test Mode Function for reducing test time. in the Test Mode, memory configura-
tion is 512K x 8 bits and the Column address A0 is ignored.

a. Entering the test mode: — _—
The NN514405A/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 /O (1/01~1/04) is written to 2 bit memary cells (total 4bits) 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 /O.

c. Exiting the test mode: . . _
The NN514405A/B will exit the test mode by either a RAS only refresh cycle or a CAS before RAS refresh cycle with
WE *high".

d. Refresh during test mode: o -
During test mode refresh must be executed by a normal Read cycle or a WE, CAS before RAS refresh cycle.
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NN514405A / NN514405B series

CMOS 1M x 4bit Dynamic RAM
SELF REFRESH MODE
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I The NN514405A/B L version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN514405AL/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 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 for to continue the Self Refresh
Mode.

c. Exiting the Self Refresh Mode:
The NN514405AL/BL exits the Self Refresh Mode when the RAS signal is brought * high *.
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NN514405A / NN514405Bseries
CMOS 1Mx 4bit Dynamic RAM

ORDERING INFORMATION

NN514405XXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

NPNX

BB 95005650 0001222 154 MR

BLANK :

4405 :

45ns
50ns
60ns
70ns

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

Standard Version
Long Refresh Version
128ms Refresh

NN514405A
NNS5144058

EDO (Hyper Page) 1M x 4




