NN514400A / NN514400B series V;
Fast Page Mode CMOS 1M x 4bit Dynamic RAM NPN >A(

DESCRIPTION

The NN514400A/B series is a high performance CMOS Dynamic Random Access Memory organized as 1,048,576
words by 4 bit. The NN514400A/B series is fabricated with advanced CMOS technology and designed with innovative de-
sign techniques resulting in high speed, extremely low power and wide operating margins at both component and system
levels.

The NN514400A/B 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 timing constraints
associated with address multiplexing.

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

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS refresh cycles,
or normal read or write cycles on the 1,024 address combinations of A0 to A9 during a 16 ms period.

Multiplexed address inputs permit The NN514400A/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 8V +10% tolerance and direct inter-

FEATURES B Fast Page Mode Operation
M Low Power Operation
W 1,048,576 X 4 bit Organization Low Standby Current (CMOS level inputs)
W Single 5V £10% Power Supply — Standard 1mA
B Performance Ranges - L version S0pA
H 1,024 Refresh Cycles
Parameter -45 | -50 [ -60 | -70 — Standard distributed across 16ms
'max FAS a5ns 50;‘5' cons | 7ons — L version distributed across 128ms
|AccessTime  (taac)| | * | H Self Refresh Mode
CAs (L version)
r::ésiﬁ?me (teac) 19ns | 13ns | 18ns | 20ns W All inputs/Outputs and Clocks
Max. Column Address | psns | 27ns | 30ns | 38ns fully TTL and CMOS compatible
Access Time  (taa) B Refresh Modes
Min. Read/Write 80ons | 9ons | 110ns | 130ns RASonly
Cycle Time (tac) CAS before RAS
Hidden Refresh
W X8 bit Test Mode
B High Reliability Packages
Plastic 26pin SOJ (P26/20SJ-2A)
Plastic 26pin TSOP TYPE Il (P26/20TP-2A/R)
B 9005650 0001180 975
NN514400A : N092-FXX-00049 Rev.1.2 NIPPON STEEL SEMICONDUCTOR CORPORATION
NN514400B : N092-FXX-00056 Rev.1.4 365

JUL.1997
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

vwor o} 1© 26{0 Vss Vss 26 O1B vo1
vo2 @ 2 25{0 v04 04 M 25 2[0 vo2
WE @ 3 24{0 VO3 /O3 [ 24 3[0 WE
RAS O 4 23[0CAS CAS 23 4[D RAS
A9 [ 5 22|00E OE [M22 5{0 A9
A0 O 9 18 [ A8 A8 []18 9l Ao
A1 10 : 17[0 A7 A7 17 10f0 Af
A2 14 16 [0 A6 A6 16 110 A2
A3 42 150 A5 A5 015 12[0 A3
Voc[qm 1410 A4 A4 014 13[0 Vee
) -
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
IIO1[ E] 26 jvss
e [PX@) 25 D110,
WEQ}(3 24 |1 1104
RAS[|4 23|pCAS
Aod]|s 22|p CE
PIN NAMES
Acd|s 18{ Ag A0~A9 | Address Inputs
AQ10 171p A7 RAS Row Address Strobe
ATl 11 16|[0 As —
Ast]| 12 15b As (is Column Address Strobe
Vecd| 13 14D A4 . OE Output Enable
/O1~1/O4 | Data-in / Data-out
26/20-pin SOJ ( 300mil ) WE | write Enablo
P26/20SJ-2A s
Voo +5V Supply
Vgs Ground
NC No Connection
BN 9005L50 0001181 801 Wm
\VZ
NPNXX 366
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NN514400A / NN5144008B series
CMOS 1M x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

— AAS CAS Clock WEClock | _ J—
RAS O—— %ﬁﬁg:g',‘ | Generator *  Generator O WE
CAS © I
! |
Refresh Y
Counter
) Column Decoders
- /O 1
Data |-a® {/O2
A0 O Bu';fo /0 3
- -% Sense Amplifiers ers | -
A1 O—sl » & VO Logi <:-_——>
, & VOlLogie - 04
A2 O—
A3 (O-—p{ Address /
Buffers
A4 O—s —O OE
A5 b o oW
A6 O—w ® Memory ¢ cC
_§ Array -«—C Vss
A7 O—» 8 (4,194,304)
A8 O—m 2 :> Substrate
as
A9 O—» c Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vg5 | Vin,Vout -1to7 v solute maximum ratings are exceeded.
Voltage on Ve Relative 10 Vag Voo 107 v Functlonta! operation s‘houlld be restncl?d to
ot T twre (Plast Tt 55 0 4125 - the conditions as detailed in the operational
orage emp?ra'"re.( astic) 9 —»olo+ sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta O0to+70 °C tended periods can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
~_SymBoOL PARAMETER MIN. ) TYP. | MAX. UNIT
Vee Supply Voltage 4.5 5.0 5.5 Vv
Vss Supply Voltage 0 0 0 \'s
Viy Input High Voltage, All inputs 24 — 6.5 v
Vi Input Low Voltage, All Inputs -1.0 — 0.8 \'
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
ER 9005L50 0001182 7ud N
N
367 NPNOX
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

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

(NN514400A)
FYMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
leet Operating Current -45 130 mA | tpe = tge (Min.) 1,2
-50 120 mA | RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
lcce | Standby Current 1.0 mA | RAS =CAS 2 (Vcc-0.2V)
20 mA | RAS=CAS2>V,,
Standby Current 50 PA | RAS=CAS2(Vgg-0.2V)
(L version) All other inputs are stable at ( Vog - 0.2V )
or (Vgg +0.2V)
lcca Refresh Current -45 130 mA | tgc = tag (min.)
(RAS only refresh) -50 120 mA | RAS cycling, CAS =V, 1
-60 110 mA
-70 100 mA
icce | Fast Page Mode Current -45 75 mMA | teg = tpg (min.) 1,2
-50 70 mA | RAS=V,
-60 60 mA | CAS, Address cycling
-70 50 mA
lees Refresh Currei -45 130 mA | tpe = tge (Min.)
(CAS before RAS refresh) -50 120 mA | RAS, CAS cycling 1
-60 110 mA
-70 100 mA
locs Refresh Current 150 HA 1024 cycles / 128ms
(NN514400L/AL/BL: thas < 200ns, WE 2 (Ve - 02V)
CAS before RAS refresh) Al other inputs are stable at ( Vg - 0.2V)
or (Vgg+02V)
leer Self Refresh Mode Current 100 PA RAS =CAS < (Vgg +0.2V)
All other input high levels are ( Vg - 0.2V )
_ or input low levels are ( Vgg + 02V )
I 4! Input Leakage Current -10 10 pA 0V <V < 5.5V, Others = OV
{Any input pin)
ol Output Leakage Current -10 10 PA | RAS 2 Vyy(min.), CAS > Vy(min.)
(For high impedance state) OV < Vour£5.5Vv
Von Output High Voltage 2.4 v lon = ~5.0 mA
Voo Qutput Low Voltage 0.4 v lop =42 mA

Notes: 1. lgct, loca, loca and Iges depend on cycle rate.
2. lgey and Ige, depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, Vo = 5.0V +10%, f = 1MHz)

SYMBOL PARAMETER MIN. MAX. UNIT
Ci Address(A0 ~ A9) — 5 pF
Cie RAS, CAS, WE,OE — 5 pF
Cout 1701,1/02,1/03,1/04 — 7 pF
@ 9005650 0001183 LAY W
\Y.
NPNX 368
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NN514400A / NN514400B series

CMOS 1M % 4bit Dynamic RAM
DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 5.0V £10%)
(NN514400B)
}SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTESW
lccy | Operating Current -5 100 | mA | tgo=tac(min) 1,2
-50 90 mA | RAS, CAS, Address cycling
-60 80 mA
______ -70 70 mA | o ]
lccz | Standby Current 1.0 mA | RAS =CAS2(Vc-02V)
20 mA | RAS=CAS >V,
Standby Current 150 pA | RAS=CAS>(Vcc-02V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or (Vgg +0.2V)
lcca Refresh Current -45 100 mMA | tpe =tgc (min)
(RAS only refresh) -50 920 mA | RAS cycling, CAS =V, 1
-60 80 mA
-70 70 mA
leca Fast Page Mode Current -45 70 mA | tpg =tpg (min.) 12
-50 60 mA | RAS=V,
-60 50 mA | CAS, Address cycling
-70 40 mA
lees Refresh Current -45 100 MA | tpc = tzc (Min.)
(CAS before RAS refresh) -50 90 mA | RAS, CAS cycling 1
-60 80 mA
-70 70 mA
lccs Refresh Current 200 HA 1024 cycles / 128ms
(NN514400BL: tras < 200ns, WE 2 ( Vo - 0.2V)
CAS before RAS refresh) All other inputs are stable at ( Vg - 02V)
o o or (Vgg +02V)
lccy | Self Refresh Mode Current 200 | pA | RAS =CAS<(Vgg+02V)
All other input high levels are (Vg -02V) 16
I R or input low levels are ( Vgg + 02V)
W4l input Leakage Current -10 10 pPA | OV <V <5.5V, Others = 0V
(Any input pin) I P
liol | Output Leakage Current -10 10 pA | RAS > V)(min.), CAS > V)y(min.)
(For high impedance state) 0V < Vour £5.5V
Vou | Output High Voltage 24 V | loy=-5.0mA
Vou Qutput Low Voltage 04 v lo=4.2mA
Notes: 1. Iccy. locs s Iccs and fecs depeﬁd on cycle rate.
2. lgpq and lgc4 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
Cing Address(A0 ~ A9) — 5 pF
Cia RAS, CAS, WE,OF — 5 pF
Cout 1/01,1/02,1/03,1/04 — 7 pF
B 9005650 0001184 510 WM
NG
369 NPNDX
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NN514400A / NN5144008B series
CMOS 1M % 4bit Dynamic RAM

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

-45 -50 -60 -70
NO. JEDNE?:E:TD. PARAMETER MIN | MAX. | MIN. | MAX. | MIN. | MAX. | N | A |[OTE
1 |toav |toac |Access Time from CAS — 13 — 13 — 15 — 20 | ns|6,13
2 | tomeav [toma | Access Time from CAS Precharge — 30 — 32 - 35 — 40 ns (13,14
3 |tavav [taa |Access Time from Column Address — 25 - 27 - 30 —_ 35 | nsi|7,13
4 | tqav |trac |Access Time from RAS — 45 - 50 — | 60 | — 70 | ns| 67
5 | taiicht tocsn | CAS Hold Time 45 — 50 — 60 — 70 — |ns
6 | taiichi |tcwn |CAS Hold Time (CAS before RAS Refresh) | 10 — 10 — 10 - 10 — |ns
7 |taucx |tows |CAS Precharge Time (Self RefreshMode) | 50 | — | 50 | — | 50 | — | 50 | — |ns
8 | toHaciz |tcen | CAS Precharge Time 10 — 10 — 10 — 10 — |ns
(CAS betore RAS Refrash)
9 |tonzore [tcp | CAS Precharge Time (Fast Page Made) 5 — 5 - 5 - 5 — |ns| 14
10 | toiom1 |tcas | CAS Pulse Width 13 |100K | 13 [100K | 15 |100K [ 20 |[100K | ns
11 | torniz |tesn | CAS Setup Time 5 - 5 — 5 - 5 — | ns
{CAS before RAS Refresh)
12 | toliax |teiz |CAS to Outputin Low-Z — — — 0 — Ins| 8
13 | tenorie [tore | CAS to RAS Precharge Time — — 5 — 5 — Ins
14 | toLwiz |towp | CAS to WE Detay Time 3 | — |3 | — |3 | — |5 |~ [ns]|1n
15 | tertax [tcan | Column Address Hold Time 10 — 10 — 15 — 15 — ns
16 | taiiax |tar Column Address Hold Time 30 — 35 — 40 —_ 40 —_ ns
Referenced to RAS
17 | tavorz tasc | Column Address Setup Time Q — 0 —_ 0 — 0 — ns| 14
18 | tavanr itra | Column Address to RAS Lead Time 22 - 24 - 30 — 35 — |ns
19 | taywrz |tawp |Column Address to WE Delay Time 48 . 50 . 50 — 65 — |ns| 11
20 |toiipx |t | Data Hold Time LNN_SJ:‘:‘QQA____IQ___:__,_19_-,_—_-._ 10 | — 1 10 | — |nsj12
twi1px ' NN514400B | 10 — 10 = 10 - 15 =
21 | tpycre |tos |Data Setup Time 0 — 0 — 0 — 4} — | ns| 12
tovwi 2
22 |toL1qv [toea |OE Access Time — 13 — 13 — 15 — 20 ns
23 | tyrio2 [togn |OE Command Hold Time 13 — 13 — 15 —_ 20 — | ns
24 | teuzay |toep | OE to Data Delay Time - 8 — 00— |10 — |ns
25 | toroaz |torr | Output Buffer Turn-off Delay Time 0 13 0 13 0 15 0 20 | ns| 10
26 | tonpox [toez |Output Buffer Turn-off Delay Time 0 10 0 10 0 15 0 15 | ns
Referenced to OE
27 | toLipmt |tRsu | RAS Hold Time 13 | — 13 — 15 —_ 20 — |ns
28 | toL1rH1 |tron | RAS Hold Time Referenced to OE 8 — 8 — 10 — 10 — |nms
29 | tooniz |tap | RAS Precharge Time 25 — 25 — 30 — 40 — |ns
30 | tauomio [trps | RAS Precharge Time 80 — 90 — |10 | — | 180 ] — |ns
(Self Refresh Mode)
31 | taypHr [thas | RAS Pulse Width 45 | 100K | 50 |100K | 60 | 100K | 70 | 100K | ns
32 | ta 11 | trasp | RAS Pulse Width (Fast Page Mode) 45 100K | 50 |100K | 60 |100K | 70 | 100K | ns
33 | taLirnr |trass | RAS Pulse Width (Self Refresh Mode) 300 | — |30 | — |30 — 30| — |ps
34 | taiicwr [taeo | RAS to CAS Delay Time 13 | 30 13 | 35 13 | 46 | 13 | 50 |ns| 6
35 | tauzciz |tapc | RAS to CAS Precharge Time 10 | — 10 | — 10 | — 16 | — |ns
36 | thiav [tRaD RAS to Column Address Delay Time 11 20 1" 23 1" 30 1 35 ns| 7
37 | taiwie [trwp RAS to WE Delay Time 62 —_ 68 — 80 - 100 — ns| 11
38 | topzwiz|tacn | Read Command Hold Time 0 — 0 - 0 - 0 — |ns] 9
BN 9005650 0001185 457 oW
NPNXX 370
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NN514400A / NN5144008 series
CMOS 1M x 4bit Dynamic RAM

SYMBOL -45 -50 -0 -70
NO. PARAMETER INITINOTE|
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
39 [tapowie [trre  |Read Command Hoid Time 5 — 5 — 5 —_ 5 —_ ns{ 9
Referenced to RAS
40 | twnecle [tres |Read Command Setup Time (¢} —_ 0 - 0 - 0 -_ ns
41 [ taop2 (tRe Random Read or Write Cycle Time 80 — 90 — 110 - 130 — ns
42 (toracle |tre Read or Write Cycle Time 30 — 33 — 40 — 45 — ns [13,14
(Fast Page Mode)
43 tazR2 |tamw |Read-Modity-Write | NN514400A | 120 | — | 125 o[ 135 — 1185 | — ins
Cycle Time ' NN5144008B | 120 — 125 — 135 — 165 —
44 \tciaocie | trrmw | Read-Modify-Write Cycle Time 57 — 57 — 66 — 100 — ns 13,14
{Fast Page Mode)
45 |tper trer | Refresh Period — 16 — 16 — 16 _ 16 ms| 15
46 1q1ax |than |Row Address Hold Time 8 — 8 — 8 —_ 8 - ns
47 favare |[tasg |Row Address Setup Time 0 — 0 — 0 _ 0 — ns
48 |4 tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45
49 |toLywHi | twen  |Write Command Hold Time 8 - 8 — 10 — 15 — | ns
50 |twiiwri [twp | Write Command Pulse Width 8 — 8 — 10 — 15 —_ ns
51 [twmicle |twes |Write Command Setup Time 0 — 0 - 0 — 0 — ns | 11
52 |twrickr [tow | Write Command to CAS Lead Time 13 — 13 — 15 — 20 — | ns
53 !twiipmr |tawe | Write Command to RAS Lead Time 13 — 13 — 15 — 20 — | ns
54 | twiirie [twsr | Write Command Setup Time 10 — 10 — 10 — 10 — {ns
(Test Mode)
55 |tgyywHi [twr | Write Command Hold Time 10 — 10 — 10 — 10 —_ ns
(Test Mode)
56 |twwnzrie [twap |WE to RAS Precharge Time 10 — 10 —_ 10 —_ 10 - ns
(CAS before RAS)
57 |taLiwkz |twan | WE to RAS Hold Time 0| — |10 ]| — |10 ]| — |1 ]|~ |ns
(CAS before RAS)
B 9005L50 000118t 393 WA
W7
a7y NPNOX
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NN514400A / NN5144008B series
CMOS 1M x 4bit Dynamic RAM

Notes:

3.

Eight Initialization Cycles are required following a 200us 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 Vj (min.)>Vgg and V|y(max.)<Vsq and with
a load equivalent to two TTL loads and 100pF.

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

6. Operation within the tgsp(max.) limit ensures that tgac(max.) can be met. tgop(max.) is specified as a reference point
only. If tacp is greater than the specified tggp(max.) limit, then access time is controlled by tcac.

7. Operation within the tgap{max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a reference point
only. if taap 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 trcp O thry Must be satisfied for a read cycle.

10. topp(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output
voltage levels.

11. twes: tawp: towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tycs2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgwp>trwp(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, tcac, OF topa.

14. tagc2top to achieve tpg(min.) and topa(max.) values.

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

B 9005650 0001187 22T =&

NPNX ar2
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NN514400A / NN514400B series

CMOS 1M x 4bit Dynamic RAM
READ CYCLE
- tRca)
- tRas(ay) > e 1RP(29) - —
— :
RAS N 7 N
torpuy| [* T tosHe ‘
- »| ta——— tRCD(34) - »ra——- tRsHEzn e re-—— teRP(13) —
et teas(io) ] “
cas __/ N [/
e tRADGS) tRAL(18) ]
tasr@n | | tranws) tascan | teangs)
= ‘ ; - - N
4 LN 7 iy Iy / /
AO-A9 7/ % Row Address ,//,4’/%‘ Column Address 7&////r L iy LI
la———— taR(t8) la— tRCH(38) o]
i
fncaaoj_j Fe——— TRRAH(39) |

\ ra— TROH(28) —

toEa(2)

oF 0N L

la— toac() —

toFF(2s)
tang = Dl
tRaci) —» le— toEz(26)

Vo High-Z j’i@; Valid Data-out  p————
e tcLZ(12) >
m : High or Low

BB 9005L50 D001188 1bbL N
373 NPNX
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

—>

tRc(a)
tras(1) > tapes) — o)
RAS \ / __
t
terr(13) oSHE)
tRcoe - tRszn fe&— lcRp(13) —
- 1CAS(10) —
cas __/ N / /
tar(g)
te— tRAD(3S) T tRaL(18)
tasruz) | | tRaae) tasc( tcans)
(7 | toans)
-
AG-AD Row Address EW Column Address w /
- —— tCWL(SZ)‘J
- trwi(s3)
-t twpsoy —————
WE I /
twessn tweHe) >
OE / /
{psi21)
- toHey —»
~ High-Z " T
vo1 9 { Valid Datein >

/0 4
U/ vigh or Low

BB 9005650 0001189 0T W
374

NPNX
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NN514400A / NN514400B series
CMOS 1M X 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

~——— tRci4n >
tras@an tRpe)
R —
RAS N S
e teswm ...
tcRP(13) le——— RCDB4) e tRsHEn tCRP(13) ]
— teas(o)— e
cas _/ N\ / 7
ta—— 1aR(16) -
!l tRAD(36) — e tRAL(18)
tasrur) | | tRaHee) tASC(‘ﬂ) tcan(1s)
> > »|
'mrn Address ////// X R
I
A0-A9 /17 ow Address Column Address / // //

e ‘cwsz)+l

- tAwLs)
ke tWR(50)
WE Y Y N 0 L
toen(es) toEH(E23)
o LU V4 X Y
tos(21) toH(20)
o >
Vo 1~ /ZZ:/Z}‘ High-2 / Valid Data-in / ///
o4

375

B 9005650 0001190 814 WM

m : High or Low
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NN514400A / NN5144008B series

CMOS 1M % 4bit Dynamic RAM

READ-MODIFY-WRITE CYCLE
tAmwi3) >
trasat) tRP(20) ]

—_—
RAS N / N
le—— tosks) >
tear1z) terp(13)

la—— tRCD(e)

tRsHizn

cas __/

e tar(16)

le— tcaspg) o

lt— tRAD(36)—m

tasc(in)
e R A b R foanis)
Ao-pe L Pow Address Column Address X/ )
LAWD(19) — Jiwﬂl”
le— townpay— 5
tAwD@an——»| trwrsa)
WE |
toeacez) toep(e4) twrso
= | loEz(ee)
o /
teac -
-— ::ﬁ:” losf_m tDH(20)
. High-Z 2 -
v"% 14 igh ‘.@' Data-out Data-in W / / // //
taziz /////] High or Low
, H8 9005650 0001191 750 =W
NPNOX e
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

FAST PAGE MODE READ CYCLE

¢ tRP(29)
RASP(32) N e
— k r ~
RAS . 7Z \_
torpgiy) | (% tosHs) — —™ 4 tpcaz) — ™ [* tRsHEn ™ | tcrpag
- : — ‘ ;
e e treoeas I tepe | toaspo)  tepr) | teas(io)
| e teasiioy o] e——a{ e -l
I iy ! !
‘ i i
- N NSRS
CAs _/ \r__j_! J /
| e—— taR(15) ! ——-.l ! ;
‘ | F— tRap(s) ! | tRAL(18) —»]
ASR(Am tcan(1s) i | tcan(s) t
r [ i ‘ASC(W) .
traHue)  tascan | : tean(s)
AO-A9 /bi (v} Column olul 71778 Column
’ ’! >—¥r taa@ L » tRRAH(39)
tReso) ! trotas)  tRcsuo  tRoHpe) tRes(40) tRcH(as)
|- R reg— 1
N I
—_— / /
WE g X/ X/ \ W
tepag) — N
l ROH(28)
toeae2) | toEa@2)
! ] toeaz) [+ >
L I (
oF " / / TN
OE i Z : :
taam) ]= > ‘ torr(es) L gy LOFF(25) ,l_ﬁ toFF(2s)
tcacq) ! ; B !
. teacs CcAC(1) o CAC(1) —
toEz(2e) toez(ze)
VO 1~ 7@ r \
Vo 4 Out . Out y—
o
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NN514400A / NN5144008 series
CMOS 1M X 4bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

tapP(2g)

RAS \ / \_
e toswsy tPc)——  |a— tRSHEZN —»
le—— tRCD{34) —»
tcas(10) toaspo tcee teas(io) terp(13)
CAS —\ 2 % /
——— tﬁgp(gg)»] l-l——— tRAL(18)
tRAH(45) tascny| tcanps) tean(1s) tascin | tcamins)
ey R 47<D| o A ind Q—DI
AO~A9 Row W ﬁt Column w ﬁrColumn W ”r Column w /
tows2) towLsz) ’] +— towsz) J
R #— TRWL(S3)—»]
WCS(51) twores J!I,CHUQ) twes(st) " tworde)
WE VN /) /
e twpy »I twetso) + tweso)
oF / 7/ L
tosa1) toH20) toreey  tosen) tDH(20)
':%14" mr Data-in @I Data-in Data-in /
/7] - vigh or Low
I 9005650 0001193 523 W
N7,
NPNX a7s
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NN514400A / NN5144008B series
CMOS 1M X 4bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tapge)
trasp(s2)
RAS N
tesks) I tPRMW(44) t
teap(1a) R RSHizn) tcaP(1a
le— tRCD(34) |
tcree) tep)
teasiio) e lCAs(0)___ . le— 1CAS(10) .o,
CAs / - / //
{RaD(36)
t e t t thaL(1g)
ASA(47) | tRapee) Tasc(r7) [CAHUIS) tasgpz)| |CAHOS) tasc(1n | tcan(s)
] l
A0~A9 »3 _Row. m Column ></ / ﬁ Colum w Column w /
tCWL(52LL tows2 towisz) l
L .
tawp(ar—= tewLisn
t
RCS(0) le— town(14) - o le— tCWD(14) le— toWD(14) o
i
. s {
tawD(19)—» kel be—t tawp(10) -ﬂ» tAwD(19) —
twe(so) tweso) trorze) tweso)
toea(22) toeaes) r toeazz)
-
|
o ‘ / i
' toED(24) toED(e4) toeD(24)
le— tCPA(2) »
]‘ taa@)
ot toez(26)
| toH(20) | toHzo)
D! tos(z1)
e
Vo 1~ High-Z >—
Vo 8
-l
tozey Data-Out tozy Data-Out tozy Data-Out o ata-In
Data-In Data-In

m : High or Low

B 9005650 0001194 ubT B
379 NPNX
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

RAS ONLY REFRESH CYCLE

-t trc)
e—————————— taasEa)————————— «—— tRP(9) >
_—

— N /
RAS tere(13) :ic(ils) \—
s __/ A

tasAEn | | tRAHEe)
re—

no-ns LUK P XU // X

Note: W_E, OE = Don't care. m : High or Low

CAS BEFORE RAS REFRESH CYCLE

a—tRPRO)— ! ¢ thagan - tRP(20)— ]
RAS _/ trpc(as) S l \_

ternis) . le————— toHRE —————————
v CSR(11
CAs 7 i /[ I

twhp(se) L—-‘ twri(s7)
WE 74 X Y
torF(2s)
Yo 1 High-Z
T[o]
m : High or Low
Note: OE, A0~A9 = Don't care.
WE must be high at the falling edge of RAS in order to prevent from entering test mode.
B 9005650 0001195 3ThL WM
NPNX 380
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NN514400A / NN514400B series

CMOS 1M X 4bit Dynamic RAM
HIDDEN REFRESH CYCLE (READ)
tRo@1) - troan
re——————— tRas(@an - - ~w - tRPIZ0) > le— tRASE@Y)
—AS lf =
RAS ‘
[ taR(16)———— ‘
tere(13) t ! :
l_ » e tRODEY _ g . tnsu(znﬂ | tcHR(e)W —— }cnp1xs)~.{
cas __/ N ! /
le— tRap(as) ~‘ tRAL(18) - —
‘ |
tasaen | | tRAHEE)  tascp?)
> «——o toans) |
|
/ / 7/ /
A0-A9 / Row 1’@@3 Column i I
tRCsw@0) trrue) | twapise) trAH(3e)
—_— / ;
WE i 7 N
: b1 taa@)
tROH(28) ™
toEA(e2)
i
g : s y
oF T e Y,
e tcacqt) —» L—u toFFes)
t toez(zs)
CcLZ(12)
-—— tRac(4)
Vo 1~ High-Z Z@g -
VO 4 y Valid Data-out

Power ed by | Cni ner.

Bl 9005650 0001196 232 W&
381

m : High or Low
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

tRo41y -, o)

j—————— tpAS(3 ) ——————————— tRP(20)-»{ 14— tRAS(S1) tRP(20)-»|
- —_—
RAS N ZE N zl N

f—————— tap(16) ™

terp(13)

lq—» - TRCD(34) i tRsHEN -] le- tcHR(s) }L‘—'cm’(m)—»
cas __/ \
le— tRAD(36) —] tRAL(18) =
tashun | | tRaH4e)  tascon
o > tcan(is)
(7 7
AO-A9 Column

twess1)
- ra— LWCH(4g)—

- twe(so) —m twrr(se) twRHs7)

WE D LT ] 7

oE / L

tosqz1)

e tDyia0)———

1- Valid Data-in X'/ 7,
/////: High or Low

56

B 9005650 0001147 179 EE
NPNX 382

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



NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

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

e tRca1)
. tras(sy) tapigo)

RAS

N \

: t t

/AJ"__‘QSH(H) ol e o) - Bk ‘c’m}m)
—_— —» | tras 7,
CAs /N
twsR(s4)| | twHRss)

‘E//O/\[ (/) I

OE W

/O 1~ High-z
vo 4

/////] - vigh or Low

B The NN514400A/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 AO address is ignored.

a. Entering the test mode: — —
The NN514400A/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 (I/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 /0.
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 NN514400A/B will exit the test mode by either a RAS only refresh cycle or a CAS before RAS refresh cycle width
WE *high*.

d. Refresh during test mode: ——
During test mode refresh must be executed by a normal Read cycie or a WE, CAS before RAS refresh cycle.

BN 9005L50 0001158 005 HE
383 NPNX
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NN514400A / NN514400B series

CMOS 1M x 4bit Dynamic RAM

SELF REFRESH MODE
trpeo) - thass(s) taps(a0

RAS

_/ N / \
tapcas) tesp(11) teusm torp(13)

w / N

teenie) tasrin
AO-AS /) 7 row X cor

twap(ss) r__,l L_,liwnu(sn tRosi0)
7 N g

| LOFF(25)

o1 — High-z
A

/////] - vigh or Low

#l The NN514400AL/BL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN514400AL/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.

¢. Exiting the Self Refresh Mode:
The NN514400AL/BL exits the Self Refresh Mode when the RAS signal is brought " high *.

M 9005650 0001199 Tul HH
NPN)X 384
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NN514400A / NN514400B series
CMOS 1M < 4bit Dynamic RAM

ORDERING INFORMATION

NN514400XXX(X) - XX
SPEED 45 : 456ns
50 : 50ns
60 : 60ns
70 : 70ns
PACKAGE J : Plastic SOJ
TT : Plastic TSOP TYPE Il (Normal Bend)
RR : Plastic TSOP TYPE It (Reverse Bend)
VERSION BLANK : Standard Version
L : Long Refresh Version
128ms Refresh
DESIGN CODE A : NN514400A
B : NN514400B
I MODE 4400 : FastPage 1M x4

BB 9005L50 0001200 593 WA
385 NPNX
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