NN514400 / NN514400A / NN514400B series WV
Fast Page Mode CMOS 1M x 4bit Dynamic RAM NPN)A(

E

DESCRIPTION

The NN514400/A/B series is a high performance CMOS Dynamic Random Access Memory organized as
1,048,576 words by 4 bit. The NN514400/A/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 NN514400/A/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 tim-
ing 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 re-
fresh cycles, or normal read or write cycles on the 1,024 address combinations of AO to A9 during a 16 ms pe-
riod.

Multiplexed address inputs permit The NN514400/A/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
single power supply of 5V +10% tolerance and direct interface with high performance TTL logic families.

FEATURES B Fast Page Mode Operation
B 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
W Performance Ranges — L version 50pA
M 1,024 Refresh Cycles
Parameter 45 | -50 | 60 | -70 - Standard  distributed across 16ms
RAS - L version distributed across 128ms
Max. RAS
Aocess Time ()| 57 | 500 | B0ns | 70ns B Self Refresh Mode
Max. CAS (L version)
AccessTime (tgeg)| ' | 1O | 160 | 20ne M All inputs/Outputs and Clocks
Max. Column Address | aens | a7ns | aons | asns fully TTL and CMOS compatible
AccessTime () W Refresh Modes
Min. Read/Write 80ns | 90ns | 110ns | 130ns MS only o
CydeTime  (tec) CAS before RAS

Hidden Refresh

W X8 bit Test Mode

I High Reliability Packages
Plastic 20pin ZIP (P20ZP-2B0)
Piastic 26pin SOJ (P265J-2A6)
Plastic 26pin TSOP TYPE Il ( P26TP-2A6/R)

M 9005650 0000426 774 WE
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NN514400 / NN514400A / NN514400Bseries
CMOS 1M x 4bit Dynamic RAM :

PIN CONFIGURATION (TOP VIEW)

vo1 Eﬁ 10 260 Vss Vss [ 26 O1o vo1
voz2 M 2 250 V04 /04 [ 25 20 02
WE O 3 24|0 VO3 1/O3 1M 24 3[0 WE
RAS O 4 23[DCAS CAS [ 23 40 RAS
A9 O 5 2210 OE OE 022 5[0 A9
A0 0O 9o 18 [0 A8 A8 18 90 A0
A1 1o 170 A7 A7 47 10[0 A1
A2 014 16 {0 A6 A6 mM16 110 A2
A3 12 150 A5 As 15 120 A3
vee @13 140 A4 A4 14 13{0 vee
e ——
26/20-pin TSOP TYPE (1I) 26/20-pin TSOP TYPE (Il )
Normal Bend ( 300 mil ) Reverse Bend ( 300 mil )
P26TP-2A6 P26TP-2A6-R
s B 2§ﬁj Vss TAS U0, VO, WE A9 A
ro.d{2 O 25(hvo, 4 '°1 A 1 A As Po Pe
.V‘-I—EE3 24:”103 au_ 4_u_ GLr_n_au'“' 1“_1'}_“ 1|| 1||2||
RASO|4 23|h TAS Uk 3" sl} 7l ol nill 13l 1sl 17
aod[s 22[p GE OE 103 g VO, RAS Ay Az Voc As A-,
20-pin ZIP ( 400mil )
Aol 18|[p As P20ZP-2B0
AQ|10 17|p A7
Axf]| 11 16|P As
Azl 12 15|P As
Vec| 13 14|p A4 PIN NAMES
26/20-pin SOJ ( 300mil ) AO-A9 | Address Inputs
P26SJ-2A6 RAS Row Address Strobe
CAS Column Address Strobe
OE Output Enable
¥01-i/04 { Data-in/ Data-out
WE Write Enable
Vee +5V Supply
Vgg Ground
NC No Connection
Bl 9005L50 0000427 b
V¢ 00 ==
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NN514400 / NN514400A /NN514400Bseries

CMOS 1M x 4bit Dynamic RAM
FUNCTIONAL BLOCK DIAGRAM
o FAS CAS Clock 'WE Clock —_—
RAS O > %ﬁecréotod: | Generator Generator [0 WE
CAS O—
‘ ] J
Refresh ]
Counter
tD Column Decoders
- |/O 1
Data |-a |/O 2
A O——D- Vo
0 - Sense Amplifiers Buffers |~ /0 3
Al O —~ & /O Logic
- /04
A2 O—»
A3 O—» A::ﬁmss {7 A
ers
Ad O—m L—0O OE
A5 O—s —-
Memo - O Vee
A6 O—» 2 1y
§ Array -+— Vss
A7 O— 8 (4,194,304)
A8 O—» = :> Substrate
z Bias
A9 O—» 4 Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relative to Vg | Vin,Vout -1t07 v absolute maximum ratings are exceed-
Voltage on Voo Relative 1o V. v 07 v ed. Functional operation should be re-
oltage on Ve Relative to Vg cc il stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg -55t0 +125 °c the operational sections of this data
Power Dissipation Pd 1.0 w sht_‘-zet. Equsure to absolute maximum
Ambiont tna T N T 0to+70 °C rating conditions fo!' extended periods
moen ‘,"*’T" 1o ‘Smperature 2 ot can affect device reliability.
Short Circuit Qutput Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veo Supply Voltage 45 5.0 55 v
Vss Supply Voltage 0 0 (] v
Vi Input High Voltage, Al Inputs 24 — 6.5 \"
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.
E 9005650 0000428 547 WA v
209 NPNDX
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NN514400 / NN514400A / NN514400Bseries

CMOS 1M x 4bit Dynamic RAM

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

gYMBOL PARAMETER SPEED!| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lcet Operating Current 45 130 mA | tge = tge (Min.) 1,2
-50 120 mA RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
lecz Standby Current 1.0 mA | RAS=CAS2(Vgc-02V)
20 mA | RAS=CAS2Vy
Standby Current 50 pA RAS =CAS 2 (V- 0.2V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or(Vgg +0.2V)
lcca Refresh Current -45 130 mA | tpc = tae (Min.)
(RAS only refresh) -50 120 mA RAS cycling, CAS = Vi 1
-60 110 mA
-70 100 mA
leca Fast Page Mode Current -45 75 mA | tpc = tpc (min.) 1,2
-50 70 mA | RAS=V
-60 60 mA CAS, Address cycling
-70 50 mA
lecs Refresh Current -45 130 mA | tgo =tgc (Min.)
(CAS before RAS refresh) -50 120 mA | RAS, CAS cycling 1
-60 110 mA
-70 100 mA
lecs Refresh Current 150 WA 1024 cycles / 128ms
(L version : CAS before thas < 200ns, WE > (Vo -0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V )
or (Vgg +0.2V)
lecr Self Refresh Mode Current 100 pA RAS =CAS < (Vgg +0.2V)
(L version) (200) All other input high levels are ( Vgg - 0.2V ) 3
or input low levels are ( Vgg + 0.2V )
Hyl Input Leakage Current -10 10 A 0V <V <5.5V, Others = 0V
(Any input pin)
Il Output Leakage Current -10 10 VYA RAS 2 Vi(min.), CAS = V)(min.)
(For high impedance state) OV < Vour £5.5V
Vou Qutput High Voltage 2.4 \ oy = -5.0 mA
VoL Output Low Voltage 0.4 \ loL=4.2 mA

Notes: 1.1cc1, lces » lecs and Icgs depend on cycle rate.
2.lgeq and lgc4 depend on output loading. Specified values are obtained with the outputs open.

16. Spec. (locy ):NN514400B

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

SYMBOL PARAMETER MIN. MAX. UNIT
Cing Address(AO0 ~ A9) — 5 pF
Cie RAS, CAS, WE,OE — 5 pF
Cour 1/01,1/02,1/03,1/04 — 7 pF
v, B 9005650 0000429 4463 WA
NPN>A( 210
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NN514400 / NN514400A /NN514400Bseries

CMOS 1M x 4bit Dynamic RAM

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

NO. | NOTES PARAMETER s 50 0 s NIT{NOTE
JEDEC | STD. MIN. | MAX. MIN. | MAX. MIN. | MAX. MIN. | MAX,
1 {toiav |tcac | Access Time from CAS — 15 — 15 — 15 — 20 | ns|6,13
2 | tonzov |topa | Access Time from CAS Precharge — 30 - 32 — 35 — 40 ns (13,14
3 |tavav |taa |Access Time from Column Address — 25 - 27 — 30 — 35 1ns|7,13
4 |thiav |trac |Access Time from RAS — 45 — 50 — 60 — 70 |ns|e7
5 | taLichr [tosn | CAS Hold Time 45 - 50 | — | 60 | — 70 | — |[ns
6 | taticnr |teur | CAS Hold Time (CAS before RAS Refresh) | 10 — 10 — 10 — 10 — |ns
7 |tauex |tons |CAS Precharge Time (Self RefreshMode) | 50 | — | 50 | — | 50 | — 5 [ — |ns
8 | temaciz |tcen | CAS Precharge Time 0| — 110 | — 10| —=]10]—=ns
{CAS before RAS Refresh)
9 {tcnaciz |tlce | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — 5 — Ins| 14
10 | te1ch1 [tcas | CAS Pulse Width 15 |100K | 15 |100K | 15 [100K | 20 | 100K | ns
11 | toimie [tesn | CAS Setup Time 5 — 5 —_ 5 - 5 — |ns
(CAS before RAS Refresh)
12 | toiiax [tz | CAS to Output in Low-Z 0 — 0 — - — ins| 8
13 | toneniz [tcre | CAS to RAS Precharge Time 5 — 5 — 5 — 5 — | ns
14 | to ywiz |tewp |CAS to WE Delay Time 45 — 45 — 45 — 50 — | ns| 11
15 [ toiax |tcan | Column Address Hold Time 10 — 10 -—_ 15 — 15 — ns
16 | tpiax [tap  |Column Address Hold Time 30 — 35 —_ 40 - 40 — ns
Referenced to RAS
17 | tavclz [tasc |Column Address Setup Time 0 — 0 - 0 — [} —_ ns| 14
18 | tavan1 |tRar | Column Address to RAS Lead Time 25 — 27 — 30 [ — 35 — |ns
19 | tavwiz [tawp |Column Address to WE Delay Time 55 — 57 — 60 | — 65 — f(ns|[ 1
20 [touipx |ow | Data Hold Time L NN514400/Af_ 15 | — | 15 [ — | 15 | — | 15 | — [ns| 12
twiibx NN5144008 | 10 — 10 — 10 — 15 -
21 {tyoo [lps | Data Setup Time 0 — 0 — 0 _ 0 —_ ns| 12
tovwie
22 | toriov |toea |OE Access Time — 115 | — 18 =115 =712 [ns
23 | twiioLz [toen |OE Command Hold Time 15 | — 15 | — 15 | — | 20| — |ns
24 | towsav [toep | OE to Data Delay Time 10 — 10 - 10 | — 10 — |ns
25 | toneaz |{torr | Output Buffer Turn-off Delay Time 0 13 0 13 0 15 o} 20 ns| 10
26 | topzax |toez | Output Bufter Turn-off Delay Time 10 0 10 0 15 0 15 ns
Referenced to OE
27 | toramt {tren | RAS Hold Time 15 | — 15 | — 15 1 — | 20 | — |ns
28 | toLsnH1 |tron | RAS Hold Time Referenced to OE 10t — | 10] — 10| < |10 = |ns
29 | tpioriz [tlee | RAS Precharge Time 25 — 25 — 30 — | 40 — | ns
30 | tanzrie [taps | RAS Precharge Time 80 — 90 — |10 | — {13 | — [ns
(Self Refresh Made)
31 | taisanr [tras | RAS Pulse Width 45 [100K | 50 |100K | 60 {100K | 70 | 100K | ns
32 | taLipn |trase | RAS Pulse Width (Fast Page Mode) 45 [100K | 50 |100K | 60 [100K | 70 | 100K | ns
33 | tauranr |trass | RAS Pulse Width (Self Refresh Mode) 30 | — |80 | — |30 | — {30/ — |ps
34 | taricLs |taop | RAS to CAS Delay Time 13 30 13 35 13 45 13 50 |ns| 6
35 | taupcio trpc | RAS to CAS Precharge Time 10 — 10 — 10 — 10 — | ns
36 | tgiiav |trap | RAS to Column Address Delay Time 1 20 11 23 11 30 1 35 ns( 7
37 | taLwiz [tawp | RAS to WE Delay Time 7% | — [ 8 | — |90 | — [100]| — |ns| 11
38 | torawiz|tren | Read Command Hold Time [o} — 0 —_ 0 — 0 — ns| 9
B 9005650 0000430 1TS5 WW v
21 NPNX
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NN514400 / NN514400A / NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

-4s -50 80 70
NO. SYmBOL PARAMETER LN NOTE|
JEDEC | STD. MIN. | MAX. | MIN. [ MAX. | MIN. | MAX. [ MIN. 8
taHowre | trrn  |Read Command Hold Time 10 —_ 10 - 10 - 10 — |ns| 9
Referenced to RAS
40 {twmoole |tres |Read Command Setup Time V] —_ o —_ 0 —_ 0 —_ ns
41 [tpope [the  |Random Read or Write Cycle Time 80 . 90 —_ 110 —_ 130 — |ns
42 |toecz |tpc  |Read or Write Cycle Time 30 — 33 - 40 — 45 — | ns 13,14
(Fast Page Mode)

43 {tpiont2 | tamw |Read-Modify-Write Cycle Time 136 | — (145 | — |[165 | — (18 | — ins

44 [teioor2 | trrmw |Read-Modify-Write Cycle Time @0 | — |90 | — [9e | — [100 [ — |nsp314
(Fast Page Mode)
45 |taer  |taer  |Refresh Period — 16 | — 16 | — 6 | — 16 |ms| 15
46 |tgiax |than |Row Address Hold Time 8 —_ 8 - 8 - 8 — | ns
47 |tavrie [tasr |Row Address Setup Time 0 — 0 -_ 0 - 0 — | ns
48 |t tr Transttion Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45
49 {toywHt {twon |Write Command Hold Time 10 — 10 — 10 —_ 15 — | ns
50 {twLiwni |twp  [Write Command Pulse Width 10 —_ 10 — 10 — 15 — |ns
51 |twiicle |twes |Write Command Setup Time 0 — 0 —_ 0o — 0 — |ns| 11
52 |twiicHs |towr  |Write Command to CAS Lead Time 15 — 15 — 15 -_ 20 — |ns
53 [twiimmi [thwe | Write Command to RAS Lead Time 15 — 15 - 15 _— 20 - |ns
54 |twiiniz |twsr |Write Command Setup Time 10 — 10 — 10 — 10 — ns
(Test Mods)

55 [triiwhi |twHn | Write Command Hold Time 0 | — | w0 ]| — {10} — |10 — |ns
(Test Mode)

56 |twhoriz |twre |WE to RAS Precharge Time 10 | — 10 | — 10 | — 10 | — |ns
(CAS before RAS)

57 |tarwhz {twan |WE to RAS Hold Time 10 | — 10 | — 10 | — 10 | — |[ns
(CAS befora RAS)

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 tr=3ns. All AC parameters are measured with V) (min.)2Vgg and Vjy(max.)sV¢c and

o oo

11.

12.

13.
14.
15.

with a load equivalent to two TTL loads and 100pF.

. Vj(min.) and V| (max.) are reference levels for measuring timing of input signals. Also, transition times are mea-

sured between V,, and V.

. Operation within the tgep(max.) limit ensures that tpac(max.) can be met. tgep(max.) is specified as a reference

point only. If thcp is greater than the specified trcp(max.) limit, then access time is controlled by tcac-

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

point only. If tgap is greater than the specified tgap(max.) limit, then access time is controlled by taa.

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

voltage levels.

twes: trwp: 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 trwp2rwo(min.), towptcwp(min.) and
tawp>tawo(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.
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 taa, Icac: of topa-

tasc2Acp to achieve tpc(min.) and topa(max.) values.

trep=126msec for Long Refresh version (L version).

B 9005650 0000431 031} WA
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NN514400 / NN514400A /NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

READ CYCLE
- trer) -
N tras(at) - tRP2S) —
EEE—
RAS N /) N
terp(1a) teshe)
» le—— tAcDEe) thsw(ez) <« tCRP(13)——
le—— tcas(o)——
-
cas __/ NN /7
le— tRAD(36) traL(1s) >
tasr(47)| | trans) tascan tcu-m.rg

AO-A9 mr Row Address | m Column Addresst////////////

WE

Vo1~
Vo4

la— tAR(16)

T,

t

RCS(40)

le— tRCH(38) ]

- tRRH(39)-

Y

Y,

tt——— {ROH(28) |

- toea(2)

N

LIz,

le— tcac(y —

taaz ——o

High-Z

tRAC(a) ——»

la— toEZ(26)—-

torF(2s)

Valid Data-out

he— teiz(12)

213
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NN514400 / NN514400A / NN514400Bseries

siorsa metessas i
WAITE CYCLE (ALY WAITE)

e B
iy W“;: 1 T

- //////////////////////////////; - Y

OE

A,

Vo1~

High-Z

tps(21)

—— tph20) —]

o 4

NPNX

2
R

Valid Data-in

g

B 9005650 0000433 S04 N
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: High or Low
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NN514400 / NN514400A /NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

tRcw) >
- tRas(1) > tRpe)____ )
—_— _———
RAS N / |
tesHs)
terp(ig) »| | tReo(ae) - tRsHEn f—— tt::'-'(r'(I:i)—J
—— tcas(10)—
CAS _/ = “‘/
le——— taR(16)
la—— tRAD(38) tRaL(18) >
tashur) | | tRaves) tascan | toanps)
oy | - -

no-ae /LR Fen s X77777/% caum it X777

tewuse)

SV N —
let— tWP(50)

Y

wE LI

ol

toeD(24) toeH(23)

N e
oF LTIy NULTT iy,

vor- 7/—* Y ST Y
: High or Low
B 9005650 CIEICIE:E]H auc mm NPNX
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NN514400 / NN514400A / NN514400Bseries

CMOS 1M x 4bit Dynamic RAM
READ-MODIFY-WRITE CYCLE

tAMw(43) >

Wi tras(1) tRP(29)—

_
RAS A / ___
tesHes)
terp(13) tere(13)
e tacD(34) - tRsHET) -

e tCAS(10)——————

cas __/ R / ]

le—— tAR(16). -

la— tRAD(3E)—

tasc(7)
r—

tasr@n > tRAHe) - toAH(15)-#

Ao-ng /IR Row Address Column Address _X////////////////7/) |/// I

tAWD(19) ——

t towrs2)
la— loWD(14)— ]

we | —\__ /I

toea(e2) toeD(24)

twr(so)

“ toez(e)

o LLIIiiiiiiiion | 7

tcaco)

t
AAE) tosz1) | | toH(o)

- tracis) o]

'{,%14" HighZ h@tmta-om )d( Data-in W///////// ////////
tozz : High or Low

v B 5005650 0000435 787 HE
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NN514400 / NN514400A /NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

FAST PAGE MODE READ CYCLE

t
< trasp(a2) - e RP(e)
. —" —
RAS B
terepra) | [+ tosHe) tpoazy —  [* tRsHEn ™ | tcreqs)
N tRoD(34) tcpig) tcasiio)  tomg) tcas(o) B
le tcas(10)-»] - » | >
! -
cas ___/ N /] /) /
le—— taR(16) TI
(4—— tRaD(3e) tRAL(18)—»
tasnir) . tcanns) ) tascnelle
tRAH(4s) tAscg?) ‘ONjUS)
row WK//N 7K. Gotumn I
A0-A9 | ow Column Colum Column 'y
— taa@ o tRRKH(39)
tresiao) tRcHEe)  tRcsuo)  tRoH(as) tres(ao) troH(as)
r - ]
_ 7/
wE Ly
[ tcPA()
tROH(28)
toeaz) toEaee) N
toEa2) @ >

Ny

o 7//////////////////////L/£ 27 Z/m /T

e LOFF(25)
toaca [+ teac ‘tCAC "
1
DU (" » (1) -
toez(26) toez(26) toez(ze)
/O 1~ 0 B
ut
Vo 4 L — out p— LOut ——
—» —
teizpz) teiz(z) tciziz)

m :Highor Low

M 9005650 000043L L13 WA V)
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NN514400 / NN514400A / NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

trP(9)

s N F\_
cas  _/ \ F N Zl:; N 7
tasra7) ';«::Dm—‘:lsc(m tean(is) tascan | toaps) | tasepn f:::::) ]
e g
AC-A9 ////ﬂ Row Column Coluw Column
| e o S ‘w"”:iw: s 1T oo
S I }m Vi
oe I i

""%1; /////////////////// i Data-in _‘m Data-in J Data-in W/////M

- High or Low

Vi B 9005650 0000437 557 WM
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NN514400 / NN514400A /NN514400Bseries

CMOS 1M x 4bit Dynamic RAM
FAST PAGE MODE READ-MODIFY-WRITE CYCLE
trPE29)
tRAsP(32)
I 1
RAS N £ N
toshes) ten tRsHE7)
teap(ia) tatoie tchp(13)
fo— (34) ——y
t t -
te— tcas(io)—] CPE) F_chsuo)_. CPe) le— tCAS(10) o
CAs N 1 N N Y
tRAD(36)
———= traL(18)
taSR@7) | tmange) tascay) LCAHOS) tascan| 1CAHOS) tasciz) | toamqisy
| 7 1] l
A0-A9 L_Ro @ Column | Colum Column / /// /////////
towisz) tewi(s2) towLs2)
ot
t trwr(s3)
" AWD(37)——
RTS“O) le— town(14)—o le— tCWD(14) o le— town(14) o
— / TN
tawp(19)—] T tawn(19)—= n e tawD(18)—] -
WP(50) WP(50) teomze | VP9,
toEA(22) toea(22) r_
- - toeaez)
S 4 /I il
toene toED(24) toen(ee)
t
chew ke tcPA@) | le— tcPA(R)
e 'u?(s) -~ taaes) taa)
toez(ze) toez(26) toez '
toH20) r toH(20)
+a-1DH(20) Bl oo
t t
trac) DS(21) L DS(21) A-_ tos(zt) L
VO 1~ High-2 y, v, ) ——
Vo 4 In In In
—
terziz) Out terzoz Out toiz(rz) Out

B 9005650 0000434 49L WE
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: High or Low
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NN514400 / NN514400A / NN514400Bseries

CMOS 1M x 4bit Dynamic RAM
RAS ONLY REFRESH CYCLE
- tRc1) >
. tras(1) r——— tRP(29)———
E——
RAS N / \-———
terp(a) tRpoias)
fe—]

| rro
cas _/ S

tasrun | | tranes)

il
no-as LR Pox KIS

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

CAS BEFORE RAS REFRESH CYCLE

trewn

re—— tRP(29)——o! tRasg

31) ]—- ;tnp(zs)—>
RAS _/ tapc(as) S \__

twrP(se) l‘—’ ‘ tWRH(E

WE 7% KA

High-Z

/////} - vigh or Low
Note: OE, A0~A9 = Don't care.

WE must be high at the falling edge of RAS in order to prevent entry into test mode.
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NN514400 / NN514400A /NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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S ZL X -
RAS e - N
[ ————— taR(16)——»
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cas __/ AL /]
la— tRAD(36) traL(is)

tasran tRaH@e)  tascon
| >

- tean(is)

no-ae /R v ] I Y,

tnc:_suo) tRRH(sg)l*> twrp(se) :_n:r(as)
we Ly X7 N

o LI Z WW/ L
I{/%14~ High-2 g@g Valid Data-out
: High or Low
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NN514400 / NN514400A / NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

tRc(41) - trcuan
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— e ——
RAS N Zl N U N
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NN514400 / NN514400A /NN514400Bseries

CMOS 1M x 4bit Dynamic RAM
TEST MODE SET CYCLE (WE, CAS BEFORE RAS REFRESH CYCLE)
- tRcat)
< Trasee) e tRPC |

RAS

N % \

'CSH(H) hﬂn(s) LR_'LC(SS) LCEDUQ)
- — o je——t
CAS T / N/
twsrise)| | twhRriss)

we 7777000770 T
S
Ok LI

Vo 1~ High-z

: High or Low

8 The NN514400/A/B has an 8 bit parallel Test Mode Function for reducing test time. In the Test Mode, memo-
ry configuration is 512K x 8 bits and the column address AO is ignored.

a.Entering the test mode: _ N
The NN514400/A/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 (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 I/O.
If there is a difference in the read data for a given 2 bit pair, a “0" will be output from that I/O.

¢. Exiting the test mode: —_ N _
The NN514400/A/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 cycle or a WE, CAS before RAS refresh cy-
cle.

Bl 9005L50 0000Ouue2 917 WM
223 NPNX
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NN514400 / NN514400A / NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

SELF REFRESH MODE

- tappe) o e taass(ea) . trps(a0) -
_/ N \
tanors) - tesman :‘cnsm; terp(13)
CAs Y, \_
| oPree) tasr@n)
Ro-As  /////; W /////{//////////////////////////////////////////)Z o X e
WE ////i/l/—//////// N
FLOFF(zs)
Wi S

V7 Hghorvow

W The NN514400L/AL/BL version has a Self Refresh Mode.

a.Entering the Self Refresh Mode: .
The NN514400L/AL/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 NN514400L/AL/BL exits the Self Refresh Mode when the RAS signal is brought * high *.

v B 9005L50 0000443 853 MW
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NN514400 / NN514400A /NN514400Bseries
CMOS 1M x 4bit Dynamic RAM

ORDERING INFORMATION

NN514400XXX(X) - XX

SPEED 45 . 45ns
50 : S50ns
60 : 60ns
70 : 70ns
PACKAGE J : Plastic SOJ

Z : Plastic ZIP
TT : Plastic TSOP TYPE Il (Normal Bend)
RR : Plastic TSOP TYPE Il (Reverse Bend)

VERSION BLANK : Standard Version
L : Long Refresh Version

128ms Refresh
DESIGN CODE BLANK : NN514400 series
A : NN514400A series
B : NN514400B series

MODE 4400 : Fast Page IMx 4

B S005650 0000444 79T W -
225 NPNX
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