NN514405A / NN514405Bseries

\VZ
EDO (Hyper Page) Mode NPN)A<
CMOS 1M X 4bit Dynamic RAM

0

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/8B 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. o - -

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 1,024 address combinations of A0 to A9 during a 16 ms period.

Multipiexed 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
W 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
B Performance Ranges — L version 50pA
B 1,024 Refresh Cycles
Parameter -45 | -50 | -60 | -70 ~ Standard distributed across 16ms
RAS - L version distributed across 128ms
m ‘l?me (tnac)| 47 | 0 | BOrs | TOne M Selt Refresh Mode
Max. CAS 13ns | 13ns | 15ns | 20ns (L version)
Access Time  (tac) 1 B All inputs/Outputs and Clocks
Max. Column Address | p3ng | 25ns | 30ns | 35ns fully TTL and CMOS compatible
AccessTime  (tw) M Refresh Modes
Min. Read/Write sons | sons | 110ns | 130ns RAS only
Cycle Time {ao) CAS before RAS
Hidden Refresh
H X8 bit Test Mode
B High Reliability Packages
Plastic 26pin SOJ (P26/20SJ-2A)
Plastic 26pin TSOP TYPE II (P26/20TP-2A/R)
B S005650 0001201 427 EA
NN514405A : N092-FXX-00135 Rev.1.1 NIPPON STEEL SEMICONDUCTOR CORPORATION
NN514405B : N092-FXX-00074 Rev.1.2 387
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NN514405A / NN514405Bseries
CMOS 1M x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

vo1 o 1O 260 Vss Vvss 26 O1[o vo1
vo2 O 2 250 Vo4 V04 M 25 2/m yo2
we d 3 24[p VO3 O3 [ 24 3D WE
RAS O] 4 23[DCAS CAS mM23 4|0 RAS
A9 O s 22|0 OE OE [m22 s|o A9
A0 09 18 {0 A8 A8 (18 9O A0
A1 40 17 A7 A7 047 10[0 A1
A2 @44 16 [0 A6 A6 16 110 A2
A3 012 150 As A5 T1s 12{0 A3
vee 013 140 A4 A4 014 13{0 Vec
26/20-pin. TSOP TYPE (1) 26/20-pin TSOP TYPE (1)
Normal Bend ( 300 mil ) Reverse Bend ( 300 mil )
P26/20TP-2A P26/20TP-2A-R

Vo151 Vss
|/o‘,5 20 25 o,
WE[]|3 24([11/O4
RAS[{ 4 23| CAS
A9ll|5 22(p OE PIN NAMES
AO~A9 | Address Inputs
RAS Row Address Strobe
A9 18| As CAS | Column Address Strobe
A :’;’ :Z 3 A7 OE Output Enable
:‘; 12 1 J:: VO1~1104 | Data-in / Data-out
Vecd| 13 14| A, ‘ WE Write Enable
Vee +5V Supply
o ™ to o
NC No Connection
Bl 9005650 000k202 3kb |
V7
NPNX 388
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NN514405A / NN514405B series
CMOS 1M x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

—_— RAS CAS Clock 'WE Clock —
RAS O————# Fé‘;ﬁg;‘,’g',‘ —®|  Generator Generator [*+——O WE

cas O

!

Refresh ‘}

Counter
,_—_> Column Decoders
- /01

AD ¢ le‘éa - |/O2
0 O—e
A1 - Sense Amplifers <::> Buffers |~ /0 3
(Ot — R ic
o8 - 04
A2 O—»
A3 | Address 4
Buffers _\J 7
A4 O—n ——0O OE
A5 Ot > V.
AB O—m o Memory ) O Vee
§ Array -«+—( Vss
A7 O 8 (4,194,304)
A8 O—w= 2 :‘[> Substrate
) Bias
A9 O—» [+ Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Pelrmanent device damage can occur ildal;-
o - - - solute maximum ratings are exceeded.
Volta Any Pin Relative to V, Vin,V -tt07 ' g ; .
oTage on Ady Fin e.a Vol ¥ss In. Vout Functional operation should be restricted to
Voltage on Ve Relative to Vss Vee 7 v the conditions as detailed in the operational
Storage Temperature (Plastic) Tstg —5510 +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. P MAX. UNIT
Vee Supply Voltage 45 5.0 5.5 v
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 9005650 0001203 272 ER
\VZ
389 NPNX
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NN514405A / 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
lcer Operating Current -45 130 mA | tpe = tgc (min.) 1.2
-50 120 mA | RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
locz | Standby Current 10 | mA | RAS=CAS2(Vge-0.2V)
20 | mA | RAS=CAS2Vy,
Standby Current 50 pA | BAS=CAS2(Vge-02V)
(L version) All other inputs are stable at { Vg - 02V )
or(Vgg+0.2V)
lees Refresh Current -45 130 mA | tge =tgc (min)
(RAS only refresh) -50 120 mA RAS cycling, CAS =V 1
60 110 mA
-70 100 mA
locs EDO (Hyper) Page Mode Current -45 105 mA | typc = tupe (Min.) 1,2
-50 100 mA | RAS=V,
-60 20 mA | CAS, Address cycling
-70 80 mA
lecs Refresh Current -45 130 mA | tpe = 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 (Vo -02V)
All other inputs are stable at ( Vg - 02V)
or{Vgg +0.2V)
locr 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)
Nyl Input Leakage Current -10 10 PA | OV <V, <5.5V, Others = 0V
(Any input pin)
liel | Output Leakage Current -10 10 WA | RAS 2 Vyy(min), CAS 2 Vy,(min)
(For high impedance state) OV < Vour 5.5V
Vou Output High Voltage 2.4 \ loy =-5.0mA
VoL Output Low Voltage 0.4 v loo =42 mA

Notes: 1. Igc1. lccs, lccs and Iccs depend on cycle rate.
2. lggq 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
Cini Address(A0 ~ A9) — 5 pF
Caz RAS, CAS, WE,OE - 5 oF
Cour VO1,/02,1/03,1/104 — 7 pF
BN 9005L50 0001204 139 =@
NPNX 390
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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 | tgc= tgc (min.) 1,2
-50 90 mA | RAS, CAS, Address cycling
-60 80 mA
) -70 70 mA
lccz | Standby Current 10 | mA | RAS=CAS2(Vcc-02V)
20 | mA | RAS=CAS2Vy,
Standby Current 150 pA | RAS=CAS2(Vcc-02V)
{L version) : All other inputs are stable at ( Vo - 0.2V )
or (Vgg+0.2V)
lcea Refresh Current -45 100 MA | trc = trc (Min.)
(RAS only refresh) -50 90 mA | RAS cycling, CAS =V, 1
-60 80 mA
-70 70 mA
loca EDOQ (Hyper) Page Mode Current -45 70 MA | type = typc (min.) 1,2
-50 60 mA | RAS=V,
-60 50 mA | CAS, Address cycling
-70 40 mA
lccs Refresh Current -45 100 mA | tpc =tpe (Min.)
(CAS before RAS refresh) -50 90 mA | RAS, CAS cycling 1
-60 80 mA
-70 70 mA
lcce Refresh Current 200 HA 1024 cycles / 128ms
(NN514405BL: thas < 200ns, WE 2 (Vgc - 0.2V)
CAS before RAS refresh) All other inputs are stable at ( Vo - 02V )
or (Vgg +0.2V)
loor Self Refresh Mode Current 200 WA | RAS =CAS <(Vgg +0.2V)
All other input high levels are { Vg - 0.2V )
) of input low levels are ( Vgg +0.2V)
I 4! Input Leakage Current -10 10 PA 0V <V, < 5.5V, Others = 0V
(Any input pin)
liol | Output Leakage Current -10 10 pA | RAS 2 Vyy(min), CAS 2V} (min)
{For high impedance state) OV <Vour 5.5V
Vou | Output High Voltage 2.4 V | lon=-5.0mA
VoL Qutput Low Voltage 0.4 v lop =4.2mA

Notes: 1. Icc1, Igca, Iccs and Iggs depend on cycle rate.
2. gy and g, 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
Cini Address(A0 ~ A9) — 5 pF
Cino RAS, CAS, WE,OE — 5 pF
Cour 1/01,1/02,//03,1/04 — 7 pF
B 9005650 0001205 075 WA
391 NPNXX
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NN514405A / NN514405Bseries
CMOS 1M x 4bit Dynamic RAM

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

No. | NOTES PARAMETER ol %0 0 70 NOTE
JEDEC | STD. MIN. | MAX. | MIN. [ MAX. | MIN. | MAX. | MIN. | MAX.
1 [tcriav |tcac |Access Time from CAS - 13 | — 13 | — 15 | — | 20 |nsle13
2 | toeav |t  |Access Time from CAS Precharge — | 28 | — | 3 [ — | 33 | — | 40 |nsj13,14
3 |tavav [taa [Access Time from Column Address - 23 - 25 — 30 — 35 | ns|7,13
4 |taav |trac |Access Time from RAS — | 45 | — | 50 | — | 60 | — | 70 |ns|67
5 | tarichr |tesy | CAS Hold Time 4 [ — | 50 [ — |60 | — |70 | — |ns
6 |taicx |tews |CAS Hold Time (Self Refresh Mode) 5 | — | 80 | — | 80 | — [ 80 | — |ns
7 | taicns [towr | CAS Hold Time (CAS beforeRAS Refresh) | 10 | — | 10 | — [ 10 | — | 10 | — |ns
8 | touzcie topn | CAS Precharge Time 8 - 8 — 10 | — 10 | — |ns
(CAS betore RAS Relresh)
9 | towzcz [tcp | CAS Precharge Time 5 — 5 — 5 — 5 — | ns| 14
10 | toLiomt [toas | CAS Pulse Width 8 |100K! 8 |[100K| 10 [100K| 15 | 100K | ns
1 | touniz |tosn |CAS Setup Time 5 — 5 — 5 - 5 — Ins
(CAS before RAS Refrash)
12 { teiiax |toz | CAS to Output in Low-Z 0 — 0 — 0 — 0 — |ns| 8
13 | tomoniz |torp | CAS to RAS Precharge Time 5 — 5 - 5 - 5 — |ns
14 | touswiz |towo | CAS to WE Delay Time 8 | — | 3% | — | %2 | — [5 | — [ns] 11
15 | toiiax |tcan | Column Address Hold Time 8 — 8 — |10 ] — |18 | — |Ins
16 | taurax |tan | Column Address Hold Time 30 —_ 35 —_ 40 - 40 — | ns
Referenced to RAS
17 | tavorz [tasc |Column Address Setup Time 0 — 0 — 0 — 0 — {ns| 14
18 | tavcn1 [tca |Column Address to CAS Lead Time 13 — 13 — 18 — 23 — Ins
19 | tavmmt [tma |Column Address to RAS Lead Time 22 — | 24 - 30 — | 35 — |ns
20 | taywiz |tawp |Column Address to WE Delay Time 41 — 42 — 58 - 65 — | ns| 11
21 |touipx |tow | Data Hold Time 8 — |10 | =110 — 1|10 — [ns|12
twiipx
22 | toroax |torc | Data Output Hold Time 0 — o] — o —_ ] —_ ns
23 |toycr2 |tos | Data Setup Time 0 —_— 0 — 0 — 0 - ns| 12
tovwie
24 | toriqv |toea |OE Access Time — 13 | — 13 | — 15 | — | 20 |ns
25 | twiioz |toen |OE Command Hold Time 15 | — 165 | — 15 | — | 20 | — |ns
26 | taaiz {topz | OE Pulse Width for Output Disable 5 — 7 - 7 — 7 — |ns
When CAS High
27 | taLioni Itocs |OE Setup Time to CAS High 5 - 7 — - — | ns
28 | taLire [tors | O Setup Time to RAS High 5 — 7 — - 7 — |ns
29 | toupay |toep | OFE to Data Delay Time 0 | — |10 |~ |10] —]10]|—|ns
30 | tarcox [torz |OE to Outputin low-Z 0 — 0 — 0 - 0 — |ns
31 | touaz |tore | Output Buffer Turn-off Delay Time 0 12 0 13 0 15 0 15 |ns| 10
32 | toreax [tosz |Output Buffer Turn-off Delay Time o 10 0 10 0 15 0 15 | ns
Referenced to OE
taHaz (torr |Output Buffer Turn-off Delay Time 0 23 0 25 0 25 0 25 |ns| 16
Referenced to RAS
twoaz |twez |Output Buffer Turn-off Delay Time -0 12 0 13 0 15 0 15 | ns
Referenced to WE
N 9005650 0001206 TOlL W
NPNXX 392
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NN514405A / NN514405Bseries

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

CMOS 1M x 4bit Dynamic RAM
No.| SYMBOL PARAMETER 45 0 had 70 INIT|NOTE
JEDEC | STD. MIN. | MAX. MIN. | MAX. MIN. | MAX. MIN. | MAX.
35 | o qau1| tasn | RAS Hold Time 15 | — | 15| — | 15| — |20 | — [ns
36 | torsami| thow | RAS Hold Time Referenced to OE 0| — |10 | — |10 | —]10]—|ns
37 | tonznHi| tarce | RAS Hold Time 28 | — |3 | — |3 | — | 90| — |ns
| Referenced CAS Precharge
38 tmm; tpp RAS Precharge Time 25 - 25 — 30 — 40 — | ns
39 |tmppio |taps | RAS Precharge Time (Seff RefrsshMode) | 80 | — | 90 | — | 110 | — | 130 | —
40 |taiiant |tras | RAS Pulse Width 45 |100K | 50 |100K | 60 [100K | 70 | 100K | ns
41 | taLinmt | trass | RAS Pulse Width (Self Refresh Mode) 30 | — (800 | — [300 | — |30 | — |us
42 [t 1pin | tasp | RAS Pulse Width (EDO (Hyper Pags) Mode) | 45 | 100K | 50 | 100K | 60 | 100K | 70 | 100K | ns
43 |taictr |trop | RAS to CAS Delay Time 13 | 30 |13 | 3 | 13 | 45 | 13 | 50 [ns| 6
44 {touoclo |tape | RAS to CAS Precharge Time 0| — |10 —=]10]—=1]10]—="1ns
45 ity |taap | RAS to Column Address Delay Time " 20 11 23 1 30 11 35 ns| 7
46 {tgoox |taz | RAS To Outputin Low-Z 0 — 0 — 0 - 0 — |ns
47 |taywiz [tawp | RAS to WE Delay Time 7% | — | 80 | — | 8 | — |100 ]| — [ns]| 1
48 |topowiz | then | Read Command Hold Time 0 — 0 e 0 — 0 — ns| 9
49 | tanowi2 |trry | Read Command Hold Time 5 - 5 -_ 5 - 5 — |ns| @
Referenced to RAS
50 | twnzcLe | tres | Read Command Setup Time 0 -— 0 — 0 — 0 — | ns
51 [taome |the | Random Read or Write Cycle Time 80 | — |90 | — | 110 | — [ 130 | — |ns
52 |tocrocz |tupe | Read or Write Cycle Time 20 — 20 — 25 - 30 — ns |13,14
(EDO (Hyper Page) Mode)
53 |tpioplz |tamw | Read-Modify-Write Cycle Time 120 — | 125 | — |13 | — | 185 | — [ns
54 |tcioci2 | termw | Read-Modify-Write Cycle Time 57 — 57 - 66 — {100 | — | ns[13,14
(EDO (Hyper Page) Mods)
55 | trer trer | Refresh Period — 16 — 16 — 16 — 16 [ ms| 15
56 |taLiax |tran | Row Address Hold Time 8 — 8 — 8 — 8 — | ns
57 |tavpiz | tasr | Row Address Setup Time 0 - (v} — 0 —_ 0 —_ ns
58 |ty ty Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45
59 | twiaws:| twpz | WE Pulse Width for Disable s | — |7 | =17 | =71 = Ins
When CAS High
60 | toLwhi | twen | Write Command Hold Time 8 | — | s — 10 ] =111 ~<T1ns
61 | twiiwri | twp | Write Command Pulse Width 8 — 8 - 10 - 15 ~ 1 ns
62 {twiicie | twes | Write Command Setup Time 0 — 0o - (o} - 0 - ns| 11
63 | twiicHi | tows | Write Command to CAS Lead Time 15 — 15 - 15 — 20 — | ns
64 | twiiret | thwy | Write Command to RAS Lead Time 15 . 15 . 15 — 20 — | ns
65 | twisnle | twsh | Write Command Setup Time 10 — 10 - 10 — 10 — | ns
(Test Mode)
66 | tpywH1 | twhr | Write Command Hold Time 10 — 10 —_ 10 - 10 — ns
(Test Mode)
67 | twzniz |twre | WE to RAS Precharge Time 10 | — 10 | — 10 | — 10 | — |ns
(CAS before RAS)
68 | taLswmz | twrn | WE to RAS Hold Time 0] — [ 10| =110 =110 —="1n
(CAS before RAS)
B 9005650 0001207 948 =
3g3 NPNX



NN514405A / NN514405Bsories
CMOS 1M x 4bit Dynamic RAM

Notes:

3. Eignt 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.)>Vgg and V.H(max.)svcc and with
a load equivalent to two TTL loads and 100pF.

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

6. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. t,.-.co(max) is specified as a reference point
only. If taep is greater than the specified tggp(max.) limit, then access time is controlied by tcac.

7. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. taap(max.) is specified as a reference point
only. If trap is greater than the specified taap(max.) limit, then access time is controlled by ta,.

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

9. Either tacy of tgry Must be satisfied for a read cycle.

0. torr(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. tawp: towp and tyyp 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 tgwp2tawp(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
satisfied, 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, toac, OF topa-

14. tagc2icp to achieve tec(min.) and 1cpA(max) values.

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

16. torp applies only when TAS is high.

BE 9005650 0001208 88y MW
NPNX 304

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




NN514405A / NN5144058 series

CMOS 1M x 4bit Dynamic RAM
READ CYCLE
tRc(s1)
tRAS@40) > ¢ tRP(38)
_—
RAS A / N
TP teshs)
> treo(ea) tRsH(s) re— tcAP(13) —!
e—— tcas(io)———»
cas __/ N [/
- tRAD(45) tRaL(19)
t - toaLe )
FETL A ascime—s] e teanrs)
Ao-AS /X RowAdtess X777/ Comn Address X/ I
. tar(ig) tRcH4e)
tRes(so) {Rere)
WE Y
ra—— tROH(E). 4|
] toEA(24)
» torz() torn(s)
o U LTI ns Ly
le— tcac -
tan toez(22)
thracw toFF31)—»
vo - High-Z ,@3 Valid Data-out
ket 1CLZ(12)—]

B 9005650 0001209 710 WA

395

:HimorLow

NPNX

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



NN514405A / NN514405Bseries

CMOS 1M < 4bit Dynamic RAM
WRITE CYCLE (EARLY WRITE)
tResy
RAS(40) trpEs) ———»
RAS / N
teapr(13) B tosues
-~ tReDMS) - tRsHEEs) terp(ra) —
——— TcAs(10) — (‘_
cAS N [/
taR(ie)
la—— tRAD(as) - t RaL(19)
By g oy
AO-A9 Row Address IX(/////)_ Golurn Address X/////// .
‘CWL(GS)gJ
'nwuu)—b
tweier)
wE U I /) Y,
twes(ez) - tweH(eo) ——»
oE L Y Y Y,
tos(zs)
r—— tpHiasy —w|
You YR, veidoaain X7 Y,
A m . High or Low
I 9005650 0001210 432 WA
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Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



NN514405A / NN5144058 series

CMOS 1M x 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

- thc(sy e »
- tRAS(40) L I
S —_—
RAS St X
e tcsh [ —
terp(13) e 'RODM3 pe tReas) e teap(1)
t
i‘ «—— tcas(i0)———p
cas __/ | N / Vi
fa—— taR(i6)
tRAD(as) — - tRaL(19)
tasrs?) | | tRAH(SE) 'ASC(IW) tcmnsL
-\
no-a9 /X Powsdress X(77////X Coumn Address X
-— ‘cwusa)J
le— tAWLEBY)— 4]
r-— tWP(GI)ﬂ
WE Z / /
toED(es) toen(2s)
r—— H»}
OF 74 X
tos(2a) toHz1)
e 2 2
1O 1~ High-Z - -
vo 4 W validDatain X/, 77

397

M 9005650 0001211 379 W

m : High or Low
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NN514405A / NN514405Bseries
‘CMOS TM x 4bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

terpr(13)

trMw(s3)

N

tRAs(40)

; MWL

toss)

terp(13) | -

PR I — YY)

cas __/

tasnisn

la— tAR(16)

¢ tCAS(10) —————— ]

e

le— tRAD(45)—»

tasc(in
te— tcaH(15)-»

AO~A9 // Roderessm Column Address W/ /// /’// /////////////////

tawon

tRCS(50) g

tawniz0)

Tl towwes
>

< tewo(1a)

thwiiss)

-

wE L 7

togae)  toeope)

t
WP(61)
[

[l

L
. .

'QEZ(agI )

= T 77T

High-Z

tosiza)| | towazn
v L

NPNX
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Data-out

Datwin X777/ 1111

teiz(iz)

/////]: High or Low
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NN514405A / NN514405D series

CMOS 1M x 4bit Dynamic RAM
EDO (HYPER PAGE) MODE READ CYCLE
¢ tRaspz) it
—'ﬁs r— tRHCP(37)———
RAS } L
le— teshs) —_— re—— tHPC(52) — i  je- RSH(35)—»]
tcar(1a) troous) tcar(1g)
o e
teas(io) tep) teaspio) | tepg tcas(i0)
toaL(is) —» r_ tcaL(ie) (- tCAL(18)
lt— tRAD{45)—] e tRAL(19) —]
tasnisn teanqs) tasc17) toam(is)
ja—o= o tRAH(SE) -t tasciinoite tcan(is)
tascun |
A0-A9 Row /X Column /777X Column X777/ Column K7/ L
taR(18) J[;
- tRcs(s0) tRAHMe)
< tROH(36) le—{ URCH(48)
WE 7 \
le—t— tocsEn —m|
tRac()
tms)‘ toFF(ay)
teaci) I
_ r 17
toEai24) L—» torag) - e tora) | L- toEZ(32)-01
torz(ao) I< > »{ taa) taa@) ’
e tRiZ(48) le—w{ tcacqy) la—s{ teacy  OFRED
I () T () G
Vo4 p Out Out Out
.
toiziz) tomcize) tonc(z2)
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NN514405A / NN514405Bseries
CMOS 1M x 4bit Dynamic RAM

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

tRasPy tRe(ss)
.
N

e S

&l

1
la—— tcsHes)

ja——— tHPC(s2) —

tcre(13)

rt— TRSH(35) -

la—— tRCD(43)—m

tcas(io) term)

cas __/ NN

tcas(io) | tceo) tcas(10) N

7N/

t [4— tRaDus) teaL(i8) - toaL(ie) e CAL(18) —»]
A e traruse) tcmus)or——4<—q »ie fa—e toan(1s)
tascan [ ] tascun | tewrs) | tascan
7
AO~A9 /R Pow X Coumn (777X Coumn X777/ Column I
tarng) le—1 tRAL(10) —u- » RRHMO)
tres(so) - toﬁs(za)_J trcHue
7
WE W, \__{
tocs(ern-» e twPz(so)
taacu) ! toracz) —» tePAR) o |i—t 1OFF(Y)
lo- 1AA3) o le— tAAZ) —» e tan3) > e toFR(33)
t t n t s
N i
toEARy) torzize)
torz(ao) e tOEA(24)
e——— trizie) toz(s0)
Vo 1~ High-Z
o, X o XX on X oa p——
tazoz twezian toez@2) toez(2)

:I-ighorLuw
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NN514405A / NN514405B series

CMOS 1M X 4bit Dynamic RAM
EDO (HYPER PAGE) MODE EARLY WRITE CYCLE
tRasP(2)_ treis)
— jt——— TRHCP@37)— y
RAS S _
e -~ tcsh(s) > tHpc(se) ra— tRSH(3s) —m
tere(13)
la— RCO43) —
teasqo) tep) tcas(o) tep teas(io) teap(1a)
) N e
cas _/ \ N / /
lt—— tRAD(@5)—> e tRAL(19)
tasrisn) | | tRAH(ES) tasc17)] tcam(s) tasc(17) | teamis) tascainy| teanpis)
A0-~A9 VIR Row X7/ Column X777777R Column (/777X Column
_ towies) _ towiss) J towies) _|
[ -l » 5
[ r AWL(64)
twese2)| tweneso) twosez) | twerien) tweses2) twoieo)
> ’T o — e
w TN | TN |
twee1) twes) twes)
> - —
OE Y v Y W,
tDs(23) tpH(21) tos(ea) toH(21 tos(2a) toH(21)
e e

I{/% 14- /X Datain E@L Data-in Datain X/,

/////] High or Low

Bl 9005650 0001215 Tiu mm
401 NPNXX

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



NN514405A / NN514405Bserios
CMOS 1M < 4bit Dynamic RAM

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

taps)
YRAsPe2)
—_— _——
RAS N
. tesies) I tPAMW(SH)— o e—— tRSH(3S)—»]
i TN . ' .
e toasio—o TR L 1AS(10)— oy el Lo toas(ro)—a toreus)
CAS J[\\ / /7 N /
t
RAD{45) - tRaL(19)
tasasn| transe) 'Asc(m toanps) Iasc(m tcan(is) tasci7) | toams
O/ oo 1 o L Tl s
tomen | tomien tomen |
/ tRWD(47)—> trwisg
nlc_s(sO) e toWD(14)—>] le— tewD(14) oy la— toWD(14) o
we N_ | N jl
tawD(zo)—»] le—e! le—| tAWD(20)—of le—] tAWD(20) —| tweet)
. tweet) twre1) N |
toEA(2e) toEAz4e) ,OEAM'
OE /
traci) ke toPA(2) tepa)
tan) tan) tane)
’ le—o{ tcacqy [ le—f teaceny toacet) | le—ey toHz1)
le—— tR1Z(46) 10eDi29) | toED{20) . toen(0)
tou(sml toez(3z) i L2200 toez(s2)
Vo 1~ High-Z F n Z Z n }———
o4
Out ol e Out
toiziz) tos(2s) taziz) toizny  loses)

tonz1) toHen)

/////] High or Low
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NN514405A / NN5144058 series

CMOS 1M % 4bit Dynamic RAM
RAS ONLY REFRESH CYCLE
tRcesn)
[e——————————— 1RAS(0) (@ tApEE
—_—
- X / N
CRP(13) tRPC(44)
cas /[ N/
tasrisn | | tRAse)
o e »
AD~A9 VX Row 7 /X
_ /////]: High or L
Note: WE, OE = Don care. ]/} it orLow

CAS BEFORE RAS REFRESH CYCLE

tRe(s1)

re— tRP(38)

tRAS(40)-

E: tRP(39)——
RAS _j tRPC(44) S \_
teenee) e towan ————————
CAS Rk

twreien)

.

LTI
WE / XU I /

torr@an)

igh-Z
vo 1~ High
Vo 4

:High orLow

Note: OE, AO~A9 = Don't care.
WE must be high at the falling edge of RAS in order to prevent from entering test mode.

Bl 9005L50 0001217 897 M

403 NPNXX

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



NN514405A / NN514405Bseries
CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

thcis1) tROE) ———
- tRAs0) tRp(as)] tRaseg) r* tW‘J
—
RAS N /
[t tAR(16)———
m la——— tRODI43) ., tRSH(3S) - lmntlzq— CAP(13) — i
oas _/ AN
le— tRan(as) tRaL(e)
thsmesn -t;”—m % tfc 2 toan1s)
AD~A9 ////ﬂ Row @] Column M / /
. ‘RES(w) tarie) twreen tRRH(9)
wE Ly A\ X
WE
e— ¢ se)—J
4;”:1”( toeacs)
> toLz(z0)
o LI Qi
o forc *l» torrs)
lA:ua)—— toFF@y
tRACH) la—tOEZ(32) >
Vo i- HghZ 1 Vaid Date-out | —
torzinz) ////)): vigh or Low
B 9005650 0001218 723 mm
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Power ed by | Cm ner

.com El ectronic-Library Service CopyRi ght 2003



NN514405A / NN514405B series

CMOS 1M x 4bit Dynamic RAM
HIDDEN REFRESH CYCLE (EARLY WRITE)
tacsty tRcs1)
a——— tRAS(40) — thP3s) > e tRAS4O) trp(ae)-»]
N _—
RAS N / N _ l N
taR(16)
LoReta la—- 1RCD(43) tRSH(35) -] e toHR(7) terP(13)—
i }f
CAS _/ \
le— YRAD(S) tRAL(19)
tasris) | | tRamse)  tascn
t— >l < » tcan(is)
A0-A9 TR Rew X7/7X_coumn Y I,
twesis2)
ka— twCH(60)—
- tweist) —»] 1WHP(67)|‘,, ‘_,1 twrH(ss)
WE . VN Ly XU
oF 7 W,
tos(es) | < tonan——»
Vo 1~ Valid Data-in
1. /X Y

405
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NN514405A / NN5144058series
CMOS 1M < 4bit Dynamic RAM

TEST MODE SET CYCLE (WE, CAS BEFORE RAS REFRESH CYCLE)
tacs)

_ «—— tasun 1, teeem )
N / N

t t,
tosmpr) toumn i B V]

cas T T / N4

twsries)| | twires)

WE T //A[ (/L . LI,
R0-A9 7/ Y, Y
ok 7 / L

Vo 1~ High-z

/////): vigh or Low

 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 IO (I/O1~1/04) is written to 2 bit memory 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 VO.

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 cycie.

B 9005650 0001220 381 WN
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NN514405A / NN514405B series

CMOS 1M x 4bit Dynamic RAM
SELF REFRESH MODE
——tRPE® tras tepsany
R_A_s_ S(41) ————————————] '4—
_/ \ / N
trpcis) ) toHs(e) tCRP(13)
s _/ \
ternie) il ASRSD
A0~A9 7/ VIR Pom X oo
twrp(en) twRies) tross) |, |
WE iy N e
» "LOFF(:M)
i1 — High-z
Vo 4 o

/////): High or Low

B 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 300us.

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 1M x 4bit Dynamic RAM

ORDERING INFORMATION

NN514405XXX(X) - XX
SPEED 45 : 45ns

50 : 50ns
60 : 60ns
70 : 70ns

PACKAGE J : Plastic SOJ
TT : Plastic TSOP TYPE Il (Normal Bend)
RR : Plastic TSOP TYPE 1l (Reverse Bend)

VERSION BLANK : Standard Version

L : Long Refresh Version
128ms Refresh

NN514405A
NN5144058

DESIGN CODE

w>

MODE 4405 : EDO (Hyper Page) IM x 4

BN 9005650 0001222 154 IN

NPNX 408
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