NN51V4400B series N/
Fast Page Mode CMOS 1M x 4bit Dynamic RAM NPN)A(

DESCRIPTION

The NN51V4400B series is a high performance CMOS Dynamic Random Access Memory organized as 1,048,576
words by 4 bit. The NN51V4400B 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 NN51V4400B 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.

Muiltiplexed address inputs permit The NN51V4400B 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 3.3V +10% tolerance and direct inter-
face with high performance TTL logic families.

FEATURES B Fast Page Mode Operation
B Low Power Operation
M 1,048,576 X 4 bit Organization Low Standby Current (CMOS level inputs)
M Single 3.3V £10% Power Supply - Standgrd 1mA
B Performance Ranges = L version S0pA
B 1,024 Refresh Cycles
Parameter -50 | -60 | -70 - Standard distributed across 16ms
== — L version distributed across 128ms
Max. RAS
AccessTime  (lnse)| 0 | 8OmS | TOne B Self Refresh Mode
Max. GAS (L version)
Access Time (lcac) 1908 | 15ns | 20ns B All inputs/Outputs and Clocks
Max. Column Address | 7ns | 30ns | 35ns fully TTL and CMOS compatible
Access Time (tas) M Refresh Modes
Min. Read/Write 90ns | 110ns | 130ns RAS only
Cycle Time {tac) CAS before RAS

Hidden Refresh

B X8 bit Test Mode

B High Reliability Packages
Plastic 26pin SOJ (P26/20S4-2A)
Plastic 26pin TSOP TYPE Il (P26/20TP-2A/R)
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NNS51V4400B series

CMOS 1M x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

vor @ 19 260 Vss _ vss 26 O1 [0 vo1
vo2d 2 25 V04 Vo4 025 20 vo2
WEO 3 240 /03 VO3 m 24 3/0 WE
RASO 4 23[{I1CAS CAS 23 41D RAS
A9 O s 22[01 OE OE 22 5[0 A9
A0 O 9 180 As A8 0Oj18 9D a0
A1 010 170 A7 A7 17 100 A1
A2 @114 16 [0 A6 A8 []16 11[0 A2
A3 12 150 A5 As 015 12{0 A3
Vee M 13 140 A4 A4 @14 130 Vee
26/20-pin TSOP TYPE (11) 26/20-pin TSOP TYPE (l)
Normal Bend { 300 mil ) Reverse Bend ( 300 mil )
P26/20TP-2A P26/20TP-2A-R
Vo1 thy Vss
ro:4|2O 25ihvo,
WE[]|3 24|pvo,
RAS(!4 23|h CAs PIN NAMES
Asdlis 2ok A0~A9 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
Acli9 18|p Ag —
Ard|10 17|p A OE | Output Enable
Axl]f 11 16| As 1/O1~/04 | Data-in / Data-out
Asl]| 12 15(0 As - WE Write Enable
Vecq[13 14]P A : Voo | +3.3V Supply
26/20-pin SOJ ( 300mil ) Vss | Ground
P26/20SJ-2A NC No Connection
B 9005650 000L287 100 WA
\V7
NPNX a7a
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NN51V4400B series
CMOS 1M x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

R AAS CAS Clock WEClock | _ —
RAS O——» E’;ﬁﬁ;‘,’g‘,‘ | Genarator G 2 WE
CAS C
' |
Refresh A
Counter — >
Column Decoders
-+ /O 1
Data |(-w8 |/O 2
AQ O—~ /0
A1 O - Sens/%Ampltfiers <:> Buffers | <& /0 3
(i > 1/O Logi
& 1Dtoge - 04
A2 O
A3 (—a] Address A
. Buffers
A4 O—ml L——O OE
A5 (O—wm > 5V
A6 O—s] @ Memory ) Vce
§ Array -+—) Vss
A7 O—w S (4,194,304)
A8 O ‘:;' j’—l> Substrate
—~ 2 Bias
A9 D o Geanerator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgs | VinVout | -0.5104.6 v solute maximum ratings are exceeded.
Voltage on Vce Relative (o Vag Ve 051046 v Functlong! operation s.houl.d be restrlct?d to
ot ps " Plast Tst 55 10 1125 c the conditions as detailed in the operational
orage emp""a'”'e_( astic) Sg | Soto+ sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta Oto+70 °Cc tended periods can affect device reliability.
Short Circuit Output Current lout 20 mA
DC OPERATING CONDITIONS
__SYmMBOL | ~ PARAMETER | = MIN. | = TYP MAX. | UNT
Vee Supply Voltage 3.0 33 3.6 Vv
Vss Supply Voitage 0 o] (o} A
Vig Input High Voltage, All Inputs 2.0 ~ — i Vece+0.3 v
Vi Input Low Voltage, Al Inputs 0.3 — ] 0.8 v
Note: All voltage values in this data sheet are with respect to Vg unless otherwise specified.
B 9005650 0001248 047 W&
V7
475 NPNX
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NN51V4400B series
CMOS 1M x 4bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 3.3V +10%) '

YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
leet Operating Current -50 920 mA: | tpg =tgc (min.) 1,2
-60 80 mA | RAS, CAS, Address cycling
-70 70 mA ’
lcce Standby Current 1.0 mA | RAS=CAS2(Vcc-02V)
2.0 mA | RAS=CAS>Vy
Standby Current 50 pA | RAS=CAS2(Vec-0.2V)
(L version) All other inputs are stable at ( Vee - 0.2V)
or (Vgg+0.2V)
lcca Refresh Current -50 90 mA | tpe =tpe (min.)
(RAS only refresh) -60 80 mA | RAS cycling, CAS =V 1
-70 70 mA
loca Fast Page Mode Current -50 60 mA | tpg = tpg (Min.) 1,2
-60 50 mA | RAS=V,
-70 40 mA | CAS, Address cycling
lecs Refresh Current -50 90 mA | g = tpe (mMin.)
(CAS before RAS refresh) -60 80 mA | RAS, CAS cycling 1
-70 70 mA
lccs Refresh Current 150 WA 1024 cycles / 128ms
(CAS before RAS refresh) tras £ 200ns, WE 2 (Vg -0.2V)
All other inputs are stable at { Vgc - 0.2V)
or{Vgg +0.2V)
leccy Self Refresh Mode Current 200 VA RAS =CAS < (Vgs +0.2V)
All other input high levels are { Vg - 0.2V )
or input low levels are ( Vgg + 0.2V)
4 input Leakage Current -10 10 A OV <V, < 3.3V, Others = 0V
{Any input pin)
ol Output Leakage Current -10 10 pA | RAS 2 Vj(min.), CAS 2 V;(min.)
(For high impedance state) OV <Vgour< 3.6V
Vou Output High Voltage 24 ] loy =-2.0 mA
VoL Output Low Voltage 0.4 v lop =2.0 mA

Notes: 1. Igct . Icca s locs @nd Iggs depend on cycle rate.
2. lggq and Igcq depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢c = 3.3V £10%, f = 1MHz)

SYMBOL PARAMETER MIN. MAX. UNIT
Cint Address(AO ~ A9) — 5 pF
Cire RTS, CTS, WE,O_E — 5 pF
Cour 1/01,1/02,1/03,1/04 — 7 pF
B 9005650 0001289 T&3 HE
NPNX a76
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NN51V44008B series
CMOS 1M % 4bit Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, V¢¢ = 3.3 V £ 10%, Vgg = 0 V) (NOTES 3,4, 5)

(NO. NOTES | PARAMETER =0 =0 0 UNIT | NOTE
JEDEC | STD. MIN, MAX. | MIN. MAX. | MIN. MAX.
1 | tcriav |tcac |Access Time from CAS — 13 — 15 — 20 ns 6,13
2 | toHoav |topa  |Access Time from CAS Precharge — 32 — 35 — 40° ns 13,14
3 |tavav [taa |Access Time from Column Address — 27 — 30 — 35 ns 7.13
4 |taqav |trac |Access Time from RAS — 50 — 60 — 70 ns 6,7
5 | taLicr |tosn | CAS Hold Time 50 — 60 — 70 — ns
6 | taiicHr [tonn | CAS Hold Time (CAS before RAS Refresh) 10 —_ 10 — 10 — ns
"7 ltasex |tows |CAS Precharge Time (Self Refresh Mode) | -50 | — | 60 | — | 50 | — | ns
8 | torzoLz [teen | CAS Precharge Time 10 — 10 — 10 — ns
(CAS before RAS Refresh)
9 |tomzce |tp | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — ns 14
10 | torsons |teas | CAS Pulse Width 13 | 100K | 15 | 100K | 20 | 100K | ns
11 {toLimLe {tesn |CAS Setup Time 5 — 5 — 5 — ns
(CAS before RAS Refresh)
12 | teriox |tz | CAS to Output in Low-Z — 0 — — ns 8
13 | toworiz |torp | CAS to AAS Precharge Time — — _ ns
14 | toiswie |town | CAS to WE Delay Time 35 — 35 — 50 — ns 1
15 | toisax |toan | Column Address Hold Time 10 | = | 1 — 15 — 1 ns
16 | tg1ax [tan | Column Address Hold Time 35 — 40 — 40 -— ns
Referenced to RAS
17 | tavere {tasc | Column Address Setup Time 0 — 0 — 0 — ns 14
18 | tavari |traL | Column Address to RAS Lead Time 24 — 30 —_ 35 — ns
19 | taywiz |tawp |Column Address to WE Delay Time 50 — 50 — 65 — ns 1
20 | toriox |ton Data Hold Time 10 — 10 — 15 —_ ns 12
twLipx
21 | toycre (los Data Setup Time 0 — 0 — 0 — ns 12
Tovwiz
22 | toriav |loea |OE Access Time — 13 — 15 — 20 ns
23 | twirorz [toen | OE Command Hold Time 13 — 15 — 20 — ns
24 | tozay |tomn | OF to Data Delay Time s | — 10 — 10 — ns
. 25 | tewpaz |tore | Output Buffer Turn-off Delay Time 0 13 0 15 0 20 ns 10
! 26 | tomoox |toez | Output Buffer Turn-off Delay Time 0 10 0 15 0 15 ns
| Referenced to OE
i 27 | tosams |tasn | FAS Hold Time 13 — 15 — 20 — ns
} 28 | tousani [tron | RAS Hold Time Referenced to OE 8 — 10 — 10 — ns
29 | tanenie (trp | RAS Precharge Time 25 — 30 — 40 — ns
30 | tpreni2 |trrs | RAS Precharge Time 90 — 110 — 130 — ns
(Self Refresh Mode)
31 | truiRH1 |tRAs RAS Pulse Width 50 100K 60 100K 70 100K ns
32 | taisnin | trase | RAS Pulse Width (Fast Page Mode) | 50 | 100K | 60 | 100K | 70 | 100K | ns
33 | tau1ans |trass | RAS Pulse Width (Self Retresh Mode) 300 — 300 — 300 — us
34 | tpricut {tRep RAS to CAS Delay Time 13 35 13 45 13 50 ns 6
35 | taoole [thrc | RAS to CAS Precharge Time 10 — 10 — 10 — ns
36 | taiiav |trao | BAS to Column Address Delay Time 11 23 11 30 11 35 ns 7
37 | taLiwiz [tawp | RAS to WE Delay Time 68 — 80 — 100 — ns 1
38 | torowiz|tron | Read Command Hold Time 0 — 0 — o | — ws | e
Bl 9005650 0001290 ?TS5 M
a77 NPNDX
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NN51V44008B series

CMOS 1M x 4bit Dynamic RAM
NO, | —SYMBOL PARAMETER * had 70 unT | NOTE
JEDEC | STD. MIN. MAX. MIN. MAX. MIN. MAX. .
39 |tarowne |tran | Read Command Hold Time 5 — 5 - 5 — ns 9
Referenced to RAS
40 w2 [thes |{Read Command Setup Time [} —_ 0 — 0 — ns
41 [taomz |tec  |Random Read or Write Cycle Time 90 - 110 —_ 130 - ns
42 [toce tee Read or Write Cycle Time 33 — 40 _ 45 —_ ns 13,14
(Fast Page Mode) .
43 |toopo |tamw |Read-Modify-Write Cycle Time 125 - 135 — 165 —
44 ltooct2 | termw |Read-Modify-Write Cycle Time 57 — 66 — 100 — ns 13,14
(Fast Page Mode)
45 (taer  |taer  |Refresh Period — 16 — 16 — 16 ms 15
46 |tgiax |tran |Row Address Hold Time 8 —_ 8 —_ 8 — ns
47 |tavae |{tasr |Row Address Setup Time 0 —_ 0 _ 0 - ns
48 |ty tr Transition Time (Rise and Fali) 2 50 2 50 2 50 ns 45
49 [to sy [twen |Write Command Hold Time 8 _ 10 — 15 —_ ns
50 |twiiwni [twp  [Write Command Pulse Width 8 —_ 10 _ 15 —_ ns
51 |twricre |twes | Write Command Setup Time 0 —_ 0 —_ 0 —_ ns 1"
62 |twrcHr |towe | Write Command to CAS Lead Time 13 — 15 — 20 — ns
63 |twiinmt |tawL | Write Command to RAS Lead Time 13 — 15 — 20 — ns
54 |ty taz |twsn | Write Command Setup Time 10 - 10 - 10 — ns
(Test Mode)
taLiwrt | twhr | Write Command Hold Time 10 - 10 _ 10 - ns
(Test Mode)
56 |twhonLo |twrp |WE to RAS Precharge Time 10 — 10 — 10 - ns
(CAS before RAS)
57 [taLiwez [twrn |WE to RAS Hold Time 10 - 10 — 10 —_ ns
(CAS before RAS)
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 Vy (min.)>Vgg and V y(max.)sVgs and with
a load equivalent to TTL loads and 50pF.

5. Vix(min.) and V, (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between VIH and V“_.

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

7. Operation within the tgap(max.) limit ensures that tgac(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.

8. Assumes three state test load (500 ohm to 1.4V Thevenin equivalent).

9. Either tgcy or tgry must be satisfied for a read cycle.

10. tope(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 moluded in the data sheet as electrical
characteristics only. If twcs2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tewp2tawp(min.), tewp2town(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 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. tagc2tep to achieve tps(min.) and topa(max.) values.

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

B 9005650 0001291 L3l WM
478

NPNX

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



NN51V4400B series

CMOS 1M x 4bit Dynamic RAM
READ CYCLE
I tRow@1) ﬁ
. . tras@a1) s |l RP(29) ]
= |
RAS S e 12 \—
torppig| [+ losHe y
- tRCD(34) - ——wa——— tRSHET) ret-—- YtCRP(13) ——»
' fa——— 1CAS(10) ——]
.
CAS __/ i \ \ / /
e - IRAD(E) g trarie) )
1aSR@7) | tRan@s) tascon | toanps)
j— | > -]
T ST N
AO-AS //’,f7>< Row Address i(/ /7, th Column Address _ E<// g ’/ i
1
«—— VAR(16) - la— tRCH(38)
trcswo) |
l‘ ¢ L{ ot — tRRH(30) |
wE TR X/
ra— LROH(28)
-t » togaez)
oF /,/ // /////,, 7 /////“’/,/’//////// ///// //7/)& A/ SIS ’
| ; le— tCACH) —- . .|
| : torr(2s)
L e - taag — i
|
[ o e tRAGH) -~ fe— toEZ(26)- B~
. High-Z NS ,
I{Ioo P X vaidDateot P

- toiziz) wi

m : High or Low
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NNS51V4400B series
OMOS 1M % 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

tRgan) »-

- tras@1) trPe) —»
—_—
RAS N / N

tcaHs) —

tcap(1a)
tRCD(34) - tasken terp(1s) —
«— tcas(o) —w

cas __/ N / /
le———tar(ie)
ke—— tRap(38) - tmaL(ie)
tasRe7) traH(e) tascin tcaH(15)
» <—>| -

AO-A9 ﬁ Row Address ZW m Column Address M / /
) tome—|

- trwi(s3a)

-+ ‘wp(so) e |
WE N % 7

twes(sty = [ twogy ———
o/ 7/ L
tosee1)
» ——— tppg20) —
A High-Z {  Vaiid Datain >
m : High or Low
B 9005650 0001293 40y WE
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NN51V44008B series
CMOS 1M X 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

e TAG4Y) = e e e
‘H — - ARAS(BY) - - »> tapes) ____
RAS \
\ ‘;
| t |
- tosw) I R .
tCRP(13) — o }4————— . - tReDE4) et WRSH(27)— —— - - - tarP(13) -l
: ' - toas(i0) - — - i
i ' ‘ |
cas _/ ?\\-} /7
lw—— — taRr(1g) - —— - L -~ ﬁ ——————— o & !
fe——- tRAD(36) e L - -j- tRaL(1g) - : .
tasr@e7) | | tRAH(E) i tasc7) | teaH(s) ]
e« .| —— ‘
77777 77T NSTTTTTT7 y v
A0-A8 bﬁ Row Address X?/,// / /,)ZL Column Address E(’ (i i
e towiis2) o
e tAWLE)
te— twr(so) -~ >
wE L LT
toen(aa) losu(zs)
-~ | -
/ ey SIS /- ; /
OF 7 I I / “((<//// I
tosen tDH(20)
[ -
High-Z /77N - - 777
Vo1~ // /7 g 1:/, xt Valid Data-in K// /// // iy ’/:, s /) /
VO 4
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NN51V44008B series

CMOS 1M x 4bit Dynamic RAM
READ-MODIFY-WRITE CYCLE
tRMw43)
tRas(ar) > Rp(20)-»
_——
RAS N N
roRP03) :Hc;“:) t tonpus)
- [—— R8H(27)
fe—————— tcas(10)—————»
CAs B /
le— tar(ie)
lt— RAD{36) — tascin) \
tasaun [q_> tRames) l—» - tean(15) >
AO-A9 M Row Address Column Address / / / // / / //
tawD(19) g :
\ towLisa)
e towniy
e tRWD(37 trwuss)
WE N_ 2 Y
toeaz2) toenae) twiso)
™ torzees)
oF // /
teaco
- tas) toser) | | tomzo
le——————— tracw) -
A High 2 0@1 Data-out }é( Datain X7///////////////17)
tozoz) /////) vigh or Low
El 9005650 0001295 287 WH
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NN51V44008B series

CMOS 1M % 4bit Dynamic RAM

FAST PAGE MODE READ CYCLE

RAS

CAS

A0~A9

Vo1~
170 4

t trp(29)
. RASP(32) R, -
N / N
tere(yy | [ teshs) —’—“*‘7 [ tpcuz) — | * tRsHEn) ™ | teapay
tReDEe tep) tcaspio)  tcee) tcasio)
e 1CAS(10) ] tt— r——» -
. |
_/ N\ 7 / 7
le—— 1aR(is) e
<——- YRAD(36) ‘ tRAL(18) —p»
tasr@7): teanis) tcan(is) t
[ :lxn e IASCOT plleg ey
 tranae)  tascan tcaH(15)
b 7 g
7777 Row Z( /777X Column Column Column
T T
| { I_
‘ Flaa o | e tRRH(39)
treso) | tacH@s)  tReswo) trow(@s) treso) tpcH(e)
[% > ]4 »I—h u—r’r— at—>1
/7 Y
/i/ / fi// s
e— tcpa —*1
@ troH(28)
i | T
toeaee) toeaz2) i
M toEA(22) >
1
77T 777777777777 7777 ; (77 77 s
taa@) L »l i VOFF(25) L_, toFF(2s) ,L,¢ torr(es)
teac(r) e . —> | L
CAC(1 cac(t
L_,lmcm 1 ~ - 1) t ,]
OEZ(26) OEZ(26
2 / Out E—ﬂ Out
tozoiz) toizizy torz(1)

483
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NN51V4400B series
CMOS 1M x 4bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

4 trpizo)
\
RAS \ N
1
torpay | [F N trou——»y  [a— RSt —»
l&——— tRCD(34) ——» t
cas(io) | tope) tcas(i0) terio) toas(io) toaraa)

— ‘Fw:)(se)—bl traL(re)

tasp@n | | tRAH4e) tascon| toaws) tascony | toangs) tasc(17) | tcams)

| AD-~A9 ﬂ::‘;.x// //)-P:-W% //);fuc"_wﬁy ’:;"';’IX// i,

- ‘CMKSR')’] ’= towm (52,’1 1 lcm(sa)*j
|- tAWL(S3)——»]

twes(s1) . twesist) | tworas  twess t
WCH(49) i e e e 'WCH(40)
WE N N / ///ﬁ Y
ke twpiso) ke + tweso) >

oF LI
DS(21) ou(io) ‘Tﬂ DH(20) Ds(21) DH(20)
S, B bawin X777X. vwain X777,

:HignorLuw
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NN51V44008 series
CMOS 1M X 4bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

AO~A9

VO 1~
Vo4

ten

1RASP(32) o

fe——— tosHes) -
le— tRCD(34) —»y
i

— tCAS{'O),*.‘ o

—/

tasrun

[
tRAD(s) ‘ i
-

h;
tRan4e) tasc(17)
-

N

-

ter(g)!
.

#

tRsH(E7)

e toas(io) .

tcan(1s)
ot

|

|

[

%

-

{ tRAL(18) - -
i tasc(17) | tcaH(s) |
L -

|

//// / ;/B

Row.

It
Column

/7

S

Vs

iy /
ISy yy
CiS

- NSTTT
Column X/ / // LI

tRes(ao)

tow(s2)
-

trwD(a7)
le— LCWD(14) |

.

o tcwD(14)—ay

tewi(s2) ‘
e

tawL(s3)
M

. 1cwn(14).1

N

tawp(i9)

toeae)

ke tawp(19) -

-

I toea@zz)

L
1
|
|
!

o
- tawppre) = kel

t WR(50)
- ROH(?B)‘LfT»f—n

- loEaee)

ot —

High-Z

L._ tRaCH)

\

toaci

5 ‘AA‘(a) -

toez(2e)

toiz(i2)

toeo(2a)

tbs(21)

Out

—

|

|

| |

| |

! toeD(24)!
[ r" !
| - ‘tCPA(Z)——! b

taa@) | !

[ —

Out

torz(iz)

485

|
toez(es) ‘
toH(20) |
tosiey)
e
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(1 ||
T
|

I
toED(24)

N

i Li)H(ZO)

tos(21y
U e e
T
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NN51V44008 series

CMOS 1M x 4bit Dynamic RAM
RAS ONLY REFRESH CYCLE
tRcia)
- trasay) [¢—— tRP(20)——»
—_—
CAP(13) trPo(as)

CAS J \_/
tasren | | tRaMee)
‘—’1
Row

no-no LI Pon KT
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CAS BEFORE RAS REFRESH CYCLE
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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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NN51V44008 series

CMOS 1M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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Valid Data-out
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NN51V44008 series
‘CMOS 1M 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)
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NN51V44008B series
CMOS 1M X 4bit Dynamic RAM

TEST MODE SET CYCLE (WE, CAS BEFORE RAS REFRESH CYCLE)
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Il The NN51V44008B 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 addressa AQ is ignared.

a. Entering the test mode:
The NN51V4400B 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/01~1/04) 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 I/O.

¢. Exiting the test mode:
The NN51V4400B 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 cycle.
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NN51V44008B series

CMOS 1M x 4bit Dynamic RAM
SELF REFRESH MODE
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Il The NN51V4400BL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN51V4400BL Seif Refresh Mode is entered by using CAS before RAS cycle with WE * high * and holding RAS

and CAS signal * low * longer than 300ps.

b. Continuing the Self Refresh Mode:
The Self Refresh Mode is continued by holdmg RAS * low * after entering the Seif Refresh Mode.

It does not depend on CAS being * high * or * low * after entering the Seli Refresh Mode for to continue the Self Refresh
Mode.

¢. Exiting the Self Refresh Mode:
The NN51V4400BL exits the Self Refresh Mode when the RAS signal is brought * high *.
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NN51V4400B series
CMOS 1M X 4bit Dynamic RAM

ORDERING INFORMATION

NN51V4400BXX(X) - XX
T AR

SPEED 50 : 50ns

60 : 60ns
70 : 70ns
PACKAGE J : Plastic SOJ

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 B : NN51V44008B series

MODE 4400 : Fast Page 1M x 4

POWER SUPPLY V : 3.3V Version
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