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/8 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
pertormed 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. 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 A3 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 leve! features include single power supply of 5V +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)
B Single 5V +10% Power Supply — Standard 1mA
B Performance Ranges - L version 50pA
l 1,024 Refresh Cycles
Parameter -45 | -50 | -60 | -70 — Standard distributed across 16ms
'Max FAS " 50’ ) sons | 70 — L version distributed across 128ms
|AccessTime — (taa)| | T | T | W Solf Refresh Mode
Max. CAS (L version)
Access Time  (igu)| o | 13NS | 18ns | 20ns W All inputs/Outputs and Clocks
Max. Column Address | oens | o7ns | 30ns | 3sns fully TTL and CMOS compatible
Access Tme () 8 Refresh Modes
Min. Read/Write 80ns | 90ns | 110ns | 130ns RASonly
CydeTime _(ac) CAS before RAS

Hidden Refresh

B X8 bit Test Mode

B High Reliability Packages
Plastic 26pin SO (P26/20SJ-2A)
Plastic 26pin TSOMWrRalagheetdb.com



NN514400A / NN5144008B series
CMOS 1M x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)
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26/20-pin TSOP TYPE (It)
Reverse Bend ( 300 mil )

P26/20TP-2A-R
PIN NAMES
AO~A9 Address Inputs
RAS | Row Address Strobe
CAS Column Address Strobe
OE Output Enable
/O1~1/04 | Data-in / Data-out
WE | Write Enable
Vee +5V Supply
Vgs Ground
NC No Connection

www.DataSheetdU.com




NN514400A / NN514400B series

CMOS 1M x 4bit Dynamic RAM
FUNCTIONAL BLOCK DIAGRAM
—— RAS CAS Clock 'WE Clock J—
RAS O— Fé:ﬁg:gl: - Generator *  Generator [ WE
cas O
\
Y
Refresh Y
Counter
)| Column Decoders
- /01
Data |-a9 {/O 2
A0 O Bulﬁrs /03
. -+ Sense Amplifiers -
A1 O—s » & 1O Logic <:____>
: o - 04
A2 O—»
A3 (O-pui Address [
Buffers il e
A4 O—m ——O OE
A5 Ot - OV
A6 O— 0 Memory ¢ cC
§ Array -+—C Vgs
A7 O—= 3 (4,194,304)
A8 O—p o :> Substrate
z Bias
A9 O—» & Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgs | Vin,Vout 1107 v solute maximum ratings are exceeded.
Voltage on Voe Relative fo Vg Voo 07 v Functlon_a! operation s.houlnd be restnctgd to
ot T tore (Plast Teh 55104125 po= the conditions as detailed in the operational
orage emp?ra'”re.( astic) 9 oo+ sections of this data sheet. Exposure to ab-
Power Dissipation Pd 1.0 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta 0to+70 °Cc tended periods can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
_ SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 4.5 5.0 5.5 \
Vsg Supply Voltage 0 0 0 v
Viy Input High Voltage, All inputs 24 — 6.5 v
Vi Input Low Voltage, All inputs -10 — o.gvvw. DataSheetdl.com

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



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

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

(NN514400A)
ISYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
legs Operating Current -45 130 mMA | tgc =tpc (min) 1,2
-50 120 mA | RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
lccz | Standby Current 10 | mA | RAS=CAS2(Vgc-0.2V)
20 mA RTS; = Cﬁ 2 VIH
Standby Current 50 pA | RAS=CAS2(Vge-0.2V)
(L version) All other inputs are stable at ( Vg - 0.2V )
or (Vgg +0.2V)
lcca Refresh Current -45 130 MA | tgc =tpc (Min)
(RAS only refresh) -50 120 mA | RAS cycling, CAS =V, 1
-60 110 mA
-70 100 mA
icca | Fast Page Mode Current -45 75 mA | tec = tpe (min.) 1,2
-50 70 mA | RAS =V
-60 60 mA | CAS, Address cycling
-70 50 mA
lecs Refresh Current -45 130 mA | tgc = tge (Min.)
(CAS before RAS refresh) -50 120 mA | RAS, CAS cycling 1
-60 110 mA
-70 100 mA
lccs Refresh Current 150 pA 1024 cycles / 128ms
M51MW£EL: thas < 200ns, WE 2 (Vg - 0.2V)
CAS before RAS refresh) Ali other inputs are stable at ( Ve - 0.2V)
or ( Vgg +0.2V)
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 )
g4l Input Leakage Current -10 10 PA | OV <V < 5.5V, Others = OV
{Any input pin)
liel | Output Leakage Current -10 10 BA | RAS 2 Vyy(min.), CAS 2 Viy(min.)
(For high impedance state) OV € Vour £ 5.5V
Von Qutput High Voltage 24 \ low = -5.0 mA
Vou Output Low Voltage 0.4 v lop =42 mA

Notes: 1. lcey ., loca . locs and lges depend on cycle rate.
2. lgey and lge, 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 l
Cun Address(A0 ~ A9) _ = 5 witw-DataSheetdU.com
Cro RAS, CAS, WE,OE — 5 pf ,
Cour 1/01,1/02,1/03,/04 — 7 pF |



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 NOTES
lect Operating Current -45 100 MA | tge = tpc (min.) 1,2
-50 90 mA | RAS, CAS, Address cycling
-60 80 mA
-70 70 mA |
lcce | Standby Current 10 | mA | RAS=CAS2(Vq-02V)
20 | mA | RAS=CAS2Vy
Standby Current 150 pA | RAS =CAS 2 (Vc-02V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or (Vgg +0.2V)
lcca Refresh Current -45 100 mMA | fge =tpe (min)
(RAS only refresh) -50 90 mA | RAS cycling, CAS =V, 1
-60 80 mA
-70 70 mA
leca Fast Page Mode Current -45 70 MA | tpc =tpc (min.) 12
-50 60 mA | RAS=V,
-60 50 mA | CAS, Address cycling
-70 40 mA
lces Refresh Current -45 100 mA | tgc = tac (min.)
(CAS before RAS refresh) -50 90 mA | RAS, CAS cycling 1
-60 B0 mA
-70 70 mA
lecs Refresh Current 200 HA | 1024 cycles/ 128ms
(NN514400BL: tras < 200ns, WE 2 (Vg - 0.2V)
CAS before RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or(Vgg+0.2V)
lcoy Self Refresh Mode Current 200 pA | RAS=CAS <(Vgg+02V)
All other input high levels are (Vg -02V) 16
o R or input low levels are (Vgg + 02V)
gl input Leakage Current -10 10 A | OV <V|y<5.5V, Others = 0V
(Any input pin) ] -
ol | Output Leakage Current -10 10 pA | RAS 2 Vj(min.), CAS 2 Viy(min.)
(For high impedance state) 0V < Vour 5.5V
Vou Output High Voltage 24 v lop =—5.0 mA
VoL QOutput Low Voltage 04 \ lo =42 mA

Notes: 1. lccy, locs s Iccs and focs deperid on cycle rate.
2. ey and lgeq 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(AQ ~ A9) — 5 pF
Cinz RAS, CAS, WE,OE — vy TrataSheet4U.com
Cour 1/01,1/02,1/03,/04 — 7 | pF |




NN514400A / NN5144008 series
CMOS 1M 4bit Dynamic RAM

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

S -45 -0 -0 70
No. JE::‘E‘::TESTD. PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. [ wN. | mAX NrJNOTE
1 [touav |toac |Access Time from CAS - 13 | — 18 | — 15 | — | 20 |ns[613
2 | toHzav |tom  |Access Time from CAS Precharge — 30 — 32 — 35 — 40 ns 13,14
3 | tavav [taa |Access Time from Column Address — 25 - 27 — 30 - 35 | ns|7,13
4 | taav |trac |Access Time from RAS — | 4 | — |50 | — |60 | — | 70 |ns|67
5 | taischs tosn |CAS Hold Time 45 | — | 50 | — | 60 | — | 70 | — |ns
6 | taicHr |tonn | CAS Hold Time (CAS before RAS Refresh) | 10 | — | 10 { — | 10 | — [ 10 | — |ns
7 |taicx |tous |CAS Precharge Time (Self RefreshMode) | 50 | — | 50 | — | 50 | — | -50 | — | ns
8 | toHacrs topn | CAS Precharge Time 10 | — | 10| — |10 | — 10 | — |ns
(CAS bstore RAS Refresh)
9 |tonsore [tep |CAS Precharge Time (Fast Page Made) 5 — 5 - 5 — 5 — |ns| 14
10 | toLiom |tcas | CAS Pulse Width 13 (100K | 13 |[100K | 15 |100K [ 20 | 100K | ns
11 | tournLz |tosn | CAS Setup Time 5 — 5 — 5 - 5 — |ns
{CAS before RAS Refresh)
12 | toiax |terz |CAS to Outputin Low-Z 0 — 0 — — — |ns| 8
13 | tenoree |tcrp | CAS to RAS Precharge Time 5 — — 5 — — |ns
14 | tolywie |towp | CAS to WE Delay Time 3 | — |3 | — |3 | — |5 | — [ns|MN
15 | teLiax [tean | Column Address Hold Time 10 — 10 — 15 — 15 — | ns
16 | tgiax [tar | Column Address Hold Time 30 — 35 — 40 - 40 — | ns
Referenced to RAS
17 | tavorz [tasc |Column Address Setup Time Q — 0 — 0 — 0 — | nsj 14
18 | taypst itpas | Column Address to RAS Lead Time 2 | — | 24 | — | — {38 | — |ns
19 | taywz |tawp |Column Address to WE Delay Time 48 — 50 — 50 — 65 — |ns| N
20 | tcLipx |tow  |Data Hold Time LNN?J:‘:‘QQ&---IQ___:__,_19_-,_-_-._ 10 — 1 10 | = |ns)i2
twi1px 'NN514400B | 10 | — [10 | = J710 | =] 15 | —
21 | tovoe |tbs | Data Setup Time 0 — 0 — 0 — 0 — ns| 12
tovwiz
22 | to1qv {toea |OE Access Time — 13 — 13 — 15 — 20 ns
23 | tyrrom2 | togn | OE Command Hold Time 13 | — 13 | — 5 | — | 20 | — |ns
24 | tooav [toep |OE to Data Delay Time - 8 — |10 — {10 | — [ns
25 | topoqz |tore | Output Buffer Turn-off Delay Time 13 0 13 4] 15 0 20 |ns| 10
26 | tormoax |toez |Output Buffer Turn-off Delay Time 10 10 0 15 15 | ns
Referenced to OE
27 | teLinmt |tren | RAS Hold Time 13 | — 13 | — 5 | — |20 | — |ns
28 | toL1rH1 |tron | RAS Hold Time Referenced to OE 8 — 8 — {10 | — |10} = |ns
29 | tawoniz Itep | RAS Precharge Time 25 | — | 25 | — | 3 | — | 490 | — |[ns
30 | taporis [thes | RAS Precharge Time 80 [ — |90 | — |110| — | 130 ]| — |ns
(Self Refresh Mode)
31 | touspms [taas | RAS Pulse Width 45 | 100K [ 50 [100K | 60 [100K | 70 | 100K | ns
32 | ta 4mH1 |trasp | RAS Pulse Width (Fast Page Mode) 45 |100K | 50 |100K| 60 |100K | 70 [ 100K | ns
33 | taLiam |trass | RAS Pulse Width (Self Refresh Mods) 30| — (30| — |30 — |30 — |ps
34 | taiolr [tep | RAS to CAS Delay Time 13 | 30 | 13 [35 | 13| 4 | 13 | 50 [ns| 6
35 | tpuzciz |tape | RAS to CAS Precharge Time 10 | — | 10| — |10 | — 11| — [ns
36 | taiav |trap |RAS to Column Address Delay Time 11 20 1 23 1 30 wwii.DataSheetd.ciom
37 | tauywie [trwp | RAS to WE Delay Time 62 | — | 68 | — | 80 [ — | 100 ]| — |ns| 11
38 | tewzwie|tacn | Read Command Hold Time 0 — 0 — 0 — 0 — |ns] 9




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

SYMBOL

-45 -50 50 70
NO. PARAMETER NITNOTE|
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
39 |taHoweo [trre  |Read Command Hold Time 5 — 5 — 5 — 5 — |ns| 9
Referenced to RAS
40 |twuzowe [tros  |Read Command Setup Time 0 — 0 — 0 — 0 — | ns
41 |tqope (tae  |Random Read or Write Cycle Time 80 -_ 90 — 110 - 130 — | ns
42 |tolocle |tpe |Read or Write Cycle Time 30 — 33 — 40 — 45 — | ns[13,14
(Fast Page Mode)
43 |tazie |tamw |Read-Modify-Write [NNs14400a [ 120 | — [ 125 | — T35 | — [ 85 | — s
Cycle Time ' NN514400B | 120 | — 125 | — 135 | — 165 | —
44 |toiact2 | tprmw | Read-Modify-Write Cycle Time 5. | — | 57 | — |6 | — | 100 | — |nsh314
{Fast Page Mode)
45 ‘REF tngp Refresh Period —_ 16 — 16 — 16 -_ 16 ms| 15
46 g 1ax |than |Row Address Hold Time 8 — 8 — 8 — 8 — | ns
47 |tavmre |tasr |Row Address Setup Time 0 — 0 — 0 —_ 0 — |ns
48 |t tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45
49 |t 1wHi | twen |Write Command Hold Time 8 — 8 — 10 — 15 — |ns
50 |twiiwhi [twp | Write Command Pulse Width 8 — 8 — 10 — 15 — | ns
51 jtwiicle [twes |Write Command Setup Time 0 — 4] — 0 — [ — (ns| 1M
52 |twiicen |tow | Write Command to CAS Lead Time 11 — |18 | — |15 | ~ |20 | — |ns
53 |twiinmt |tawe | Write Command to RAS Lead Time 13 — 13 —_— 15 — 20 — | ns
54 | twiirwe |twsr | Write Command Setup Time 10 — 10 — 10 — 10 — {ns
(Test Mode)
55 | tpiywet | twhr | Write Command Hold Time 10 — 10 — 10 — 10 — | ns
{Test Mode)
56 | twHorie [twap |WE to RAS Precharge Time 10 — 10 —_ 10 — 10 — | ns
(CAS before RAT)
57 |taLawwz |twan |WE to RAS Hold Time 10| — |10 | —|[10]|—=]10]|~lns
(CAS before RAS)

www.DataSheetdU.com



NN514400A / NN5144008 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 tr=3ns. All AC parameters are measured with V| (min.)>Vgg and Vjy(max.)<Vqc 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 Vi, and V) .

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

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

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

9. Either tgey Or tgpy Must be satisfied for a read cycle.

10. torr(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 tgwp2trwp(min.), towp2towp(min.) and tawp2tawp(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 edgs in early write cycles and to WE leading edge in read-modify-
write cycles.

13. Access time is determined by the longer of ta, tcac, Of topa.

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

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

www.DataSheetdU.com
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

READ CYCLE
e treay
- tRas(at) » la—- IRP(2O) - —
SE— ;
RAS N / N
f
|
temppa . - ---tCsH(5) ;
-« la——— tRCD(34) - »e——- 1RgHET) -t ra—— tcRP(13) —m
let- tcas(i0) — i
CAS _/ \ \ / f/
le tRAD(E) tRAL(18) >
tasR4n) | | trans) tasc(17) tean(1s)
= ‘ ) I : -
AD-AD 7 % Row Address /:/,4{’/,% Column Address 1&//// s I
la——— tare) lt— tRCH(38)
trcs@o) |
»l a——— tRRH(30)
WE LI N
i a—— tROH(28) ]
[ toEA22)
oF ’ N A i
a— tcaci) —
o toFF(2s)
- tang - -
tRact) —— le— 10E2026)
/0 1~ High-Z Vab
/ alid Data-out
Vo 4
he— toLz(iz)

m : High or Low
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NN514400A / NN514400B series

CMOS 1M x 4bit Dynamic RAM
WRITE CYCLE (EARLY WRITE)
- tRe(an) >
N tRas(1) tApe) —»
RAS S \_
t
teap(13) osHE
- trReoEe 14— tRsien [&— lerpiz) —»
-+ tcas(i0) — 9
CAS ___/ \f -A/ /
tar(ig) >
te— tRAD(36) — ot tRaL(g)
-
AD-AD . Row Address IX//////)X__ Column Address X/
- tCWL(SZ)*J
- trwi(sa)
. -t~ - twpsg) —————>
WE ) v
twesist) [4——— tweHag) —™
OE
tps(21)
- <——lDH(2g) —
10 1~ High-Z - " - N
V0 4 - Valid Data-in g

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

WRITE CYCLE (OE-CONTROLLED WRITE)

~=—— tRci41) >
< tRasa)— > trre)
R ettt
RAS N ; B
e feswm) .
tcrP(13) e 1RCDG4 e tRsHEn LCAP(13) )
—— toas(o)— o
cas _/ N / 7
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> | - >

AD-A9 /117 RowAddress,W /b}‘ Column Address // //
. tcwuw»l

e tAWL(s3) )

- tWP(50) —

WE L i A / L

toeo(ee) toenza)

o L v X

tosn tOH(20)

jt— |t -
vo1- /7 High'Z (/K _ Vvald Datain i,
vo 4

m : High or Low

www.DataSheetdU.com



NN514400A / NN5144008B series

CMOS 1M x 4bit Dynamic RAM
READ-MODIFY-WRITE CYCLE
g trmwas) >
tras(a1) tRP(20) ]
_—
RAS A / N
la——— tosHis) >
tereqia) N terp13)
- RCD(34) tRsHizn
le— teas(o)———
. |
CAS ___/ \ \ [ /
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p
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e towng— o e
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N
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.t t t
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

FAST PAGE MODE READ CYCLE

1RP(29)
e S

AAS \ 7

1RASP(32)

terr(ra) | [ toskg) —-—— —> [ tpcuy 7™  [* tRsHEN ™ | torppy
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o — |
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3
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¥

7 /
o G 277 Y Y,
Y T
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NN514400A / NN5144008 series
CMOS 1M x 4bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

RAS

CAS

AD0~A9

Vo 1~
170 4

tRPize)
tRasr >
\ /N
toshey 1 t
teapaa je—— 'CSH(S) PC(42)—  f4— 'RSH(27)—p»
le— tRCD(34) ——»
tcasiio) | topg) toas(io) tcrie toasiio terrig
<——~tnAD(35)+| tRAL(18)
tasna7) | | tRAHUE) tascin)| toaHus) tascany | tcamns) tascon | teanns)
[ >~t¢ %T » fat— »He
3
1 T G, T, e Y, (e Wl
~ - . K

ﬁ tcwusz)J

!

-

towus2) ’I

EHF tewis2) J

t— IRWL(S3)— ]

twesisn) twes(st) | twoH@s) twesgsn
-~ tweHs) w1 fa—m t—— TweH(4g)
RN e |
le— twpso) —» s twpso)
/ 7 7
tpsi2n toH(20) tpsea1) tono)  toseen tDH20)
ﬂr Data-in J@I Data-in Data-in /

V/////] - igh or Low
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NN514400A / NN514400B series
CMOS 1M X 4bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

A0-A9

Vo1~
vos

tapee)
trasp(az)
tesks) trRMw(y) — tRsHi27)
tehppra) tcrRP(13
le— tRCD(34) \ ) |
toASI0l— o] et e toASOO ey o [ {CAS(10).—
{RAD(36)
t t t ; tRaL(18)
ASR(47) | tRAH(E) ‘Asqn) CAH(15) tagcpz)| |CAHOS) tascin | toangsy
TN
»3 _Row @ Column >(/ / m Colum w Column g/ /
tcwusz)J- towsz) towLs2) I
| vin
1 tawLiss)
; AWD(37)—*
RCSEa) le— town(t4) ol e tCWD(14) l— towD(14)e
i
o |
/ 7 \| W/ \
1AWD(19)— et le—t— tawD(10)——»| et tAwD(18)—=
tweso) twe(so) tronee) tweiso)
toea@2) toea@z) r
.- toeaRe)
! toED(24) toep(es) toeD(24)
t i
caem ! le— tcPAR) ] le— tCPAER) —»
~ taae L]t B tanz)
1
toez(ze) - t0EZ(26) 1 toez(26) 4
{ toH(20) toH(20)
. DH(20) |
- tRaca) | s le— ’ Ds(z“*
High-Z >—
- ol -l
toizz tozitz Data-Out toizy Data-Out Data-In
Data-In Data-In
l;::: :I.Llinkn.l;\u.

wwitr.DataSheetdU.com



NN514400A / NN5144008B series

CMOS 1M % 4bit Dynamic RAM
RAS ONLY REFRESH CYCLE
[« tRci1)
taas(at » —— tRPe)——|
—_——A
RAS N / ~_
CRP(13) tapcas)
,4—-»
cas __/ /
e L
re—vi

AO~A9 7 Row X7/ Y X

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

CAS BEFORE RAS REFRESH CYCLE

trean)

ra—tRPRO)—o g tRas(31) > {2077 —
RAS _/ tRpc(as) S l \_

terng) {—V l————— toHpE) ———————>
- t

cas  _ / i U i
Iwnp(se)lﬂ—ﬂ twhi(s7)

WE i Xy

v%; e High-Z

:Hig\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.
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NN514400A / NN514400B series
CMOS 1M X 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

RAS

CAS

A0~A8

Vo 1~
Vo4

tRow1) - tho
e {RAS(31) - - - e 1RP(29) - le— tRAS(3Y)
4.‘
—JS PL ~
[ —
[ tAR(»s)***‘—T : |
' !
tere(13) | ! | 1
l_ > e RCD(GY) g {- tnsu(anﬂ | terre) e torP(13) —a
| i :
_/L \ ‘ | /
| |
’:
re— tRap(as) >‘ tRAL(18) -y
‘ ‘
tasAen | . tRaHue)  tascpa) l
» < » lcanis) i
|
/
'/ Row m Column I, s,
tReso) thrrae | twaeiss) trake)
N I i
/ 7 7 N
taam

tROH(28) ™
toEAR2)

/ /7 '/ S 74 //X‘r /L . /
- toAcH) toﬂt"‘ torrs)
torziz) (26)
-— trac)
High-Z 7!2 ZZ% Valid Data-out —
% : High or Low
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NN514400A / NN514400B series
CHMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

RAS

CAS

A0~A9

-5

tRo41y et tro)

tear(i)

ld——» DI

j————— tRAg(3 ) —————————— tRP(29)-»{ e— tRAS(31) tRP(20) |
N J \ U \

f—————— taR(16)

_/

AN

tRSH(7) | e tcHR(s) }lq——!cnp(m—»

la— tRAD(E) tRAL(18)
tashun | | tRaHee)  tascn
> > teans)
Row Z@ Column w / /

twes(s1)

/N

ra— LWCH(49) —m
- twe(s0) —ml twrp(se) __,‘ twrRHsT)

gt X W

I

tosian

t—— tm(zu)——b‘

Valid Data-in

X /

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

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

le——— tacal
«hasay tapieg)
RAS
N N
1 toRPY
_tgsn(n) ‘—_M@——ﬁ kR_P.C(as) ‘C’RI (13)
ARG — > et
CAS T(48) / ‘g / / //
" twease| | twen 55)

VE//%J:*// i

OE iy 7/ ///

70 1~ High-z
Vo 4

:HighorLow

B8 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: o
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 IO.
If there is a difference in the read data for a given 2 bit pair, a "0" will be output from that 1/O.

¢. 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: e _
During test mode refresh must be executed by a normal Read cycle or a WE, CAS before RAS refresh cycle.
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NN514400A / NN514400B series

CMOS 1M % 4bit Dynamic RAM

SELF REFRESH MODE

. — RPEE gy, tragsasy —————» I‘J—‘—M =

RAS 1 \ f

tapcias) tesrir1) teHsm terp(1a)
CAS / / N
teene) tasru7

A0-~A9 /) row X cot

twhp(ss) twansn) tResan)
. ¢ LOFF(25)

o1~ — High-z
o4 y

Ll

: High or Low

Hl The NN514400AL/BL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode: _ L _ _
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 *.
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NN514400A / NN514400B series
CMOS 1M x 4bit Dynamic RAM

ORDERING INFORMATION

NN514400XXX(X) - XX
4400XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

45
50
60
70 :

AR :

BLANK

4400

45ns
50ns
60ns
70ns

Plastic SOJ

Plastic TSOP TYPE Il (Normal Bend)
Plastic TSOP TYPE Ii (Reverse Bend)
Standard Version

Long Refresh Version

128ms Refresh

NN514400A
NNS514400B

Fast Page 1M x 4
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