NN51V17400B  Fast Page Mode vV,
CMOS 4M X 4bit Dynamic RAM NPN)X

DESCRIPTION

The NN51V17400B series is a high performance CMOS Dynamic Random Access Memory organized as 4,194,304
words by 4 bits. The NN51V174008 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 NN51V17400B 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. 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 2,048 address combinations of A0 to A10 during a 32 ms period.

Multiplexed address inputs permit the NN51V174008B series to be packaged in a standard 26-pin plastic SOJ, 26 pin
TSOP TYPE II. The package sizes provide high system bit densities. System level features include single power supply of
3.3V £10% tolerance and direct interface with high performance TTL logic families.

FEATURES M Fast Page Mode Operation
M Low Power Operation

H 4,194,304 X 4 bit Organization Low Standby Current (CMOS level input)

B Singie 3.3V £10% Power Supply -Standard 1mA

l Performance Ranges -L version 150pA
Hl 2048 Refresh Cycles

P. ter -50 | -60 |-70
arame 5 -Standard 32ms

Max. RAS S0ns | 60ns |70ns -L version 128ms

AccessTime  (tand) W Self Refresh Mode

Max. CAS L ion

A::ess Tme (o) 15ns | 17ns |20ns (L version)

H All inputs/Outputs and Clocks

Max. Column Address | 25ns | 30ns |40ns fully TTL and CMOS compatible
Accees Time ) B Refresh Modes :
Min.Read/Write RAS
Gytie Time n (thc) 90ns | 110ns [130ns 2%2 g:lfzre -

Hidden Refresh
W High Reliability Package

Plastic 26pin SOJ (P26/24SJ-2A-L)

Plastic 26pin TSOP TYPE Il (P26/24TP-2A-L)

W 9005L50 0001005 203 .
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NN51V17400Bseries

CMOS 4M % 4bit Dynamic RAM
PIN CONFIGURATION
Veed|1O 26 b Vss veem 10O 26 [0 Vss
/01| 2 25 |bvo, ot 2 25 [0 1/O4
02| 3 24 b o4 o2 3 24 o /03
WEj4 23 |[1CAS WE [ 4 23 [0 CAS
RAS(]|5 22 |hGE RAS O 5 22 n O
NCd|s 21 |pAg NCO 6 21 [0 A9
Apor]|8 19 (D Ag Al00 8 19 {0 A8
Agdle 18 |h A7 Ao 9 18 [0 A7 -
A1) 10 17 |h A A1 10 17 [0 A6
a3u [BY 1 16 |p As Az m N 16 [0 A5
Asd[12 15 [0 A4 A3 [ 12 15 [§ A4
Veer}|13 14 | Vss vee O 13 14 [ vss

26/24-pin SOJ (300mil)
P26/24

NPNXX

SJ-2A-L

M 9005650 000100k 14T WA

186

26/24-pin TSOP TYPE il (300mil)
P26/24TP-2A-L

PIN NAMES
AO~A10 | Address Inputs
RAS Row Address Strobe
CAS | Column Address Strobe
OE Output Enable
/O1~i/04 | Data-in/ Data-out
WE | Write Enable
. Veo +3.3V Supply
Vss Ground
NC No Connection

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




NN51V17400B series
CMOS 4M x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

— RAS CAS Clack WE Clock —
RAS O———» E’:ﬁgéotg:f Generator Generator [+ WE
cas O
' |
Refresh Y
Counter Column Address Column Decoders
U A0 - A1D - /O 1
Data |~
AD O—a ey 10 2
A1 - Sense Amplifiers <:> Buffers |-~ /0 3
- i e -4
A2 O—w
A3 O—m| Address Row Address I
Buffers
A4 O—e O OE
A5 Ot -
Memory «—0O Voc
A6 O—w 2
s Array -+—(O Vss
A7 O 8 (16,777,216)
A8 O—w ‘§ ;J> Sugis\rate
as
A9 O—wm & Generator
A 10 O—»
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout | —-0.51t0 4.6 \ 50“"9. maximum' ratings are exgeeded.
Voltage on Vcc Relative 1o Vgg Vee 051046 v Functlong! operation s‘houlﬂd be restnctgd to
ot T : e Tt 55104125 - the conditions as detailed in the operational
! orage empeira.ure‘( astic) g | —Sstow sections of this data sheet. Exposure to ab-
| Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta 0to+70 °C tended periods can affect device reliability.
Short Circuit Output Current fout 20 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veo Supply Voltage 3.0 3.3 3.6 \'4
Vss Supply Voltage 0 0 0 \
] Vi Input High Voitage, All inputs 20 —_ Vo +0.3 \'4
| Vi Input Low Voltage, Al Inputs 03 — 0.8 v

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

BB 9005650 0001007 O8bL WA
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NN51V17400Bseries
CMOS 4M x 4bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta<70°C, Vgc=3.3V£10%) * -

YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lecr Operating Current -50 110 mA | tgpg = tpc (Min.) 1,2
-60 100 mA | RAS, CAS, Address cycling
-70 © 90 mA |- : :
lccz | Standby Current 10 | mA | RAS=CAS2(Vec-02V)
20 | -mA | RAS=CAS2Vy
Standby Current 150 | pA | RAS=CAS2(Vcc-02V)
(L version) All other inputs are stable at ( Ve -0.2V)
or(Vgg+02V) .
lccs | Refresh Current 50 110 | mMA | the =tpe (Min.)
(RAS only refresh) -60 100 mA | RAS cycling, CAS =V, 1
-70 90 mA
lcca Fast Page Mode Current -50 80 [ mA | tpg =1tpg (min.) 1,2
-60 70 mA | RAS =V,
<70 60 mA | CAS, Address cycling
locs | Refresh Current -50 110 | mA | tao=tge(min)
(CAS before RAS refresh) -60 100 mA | RAS, CAS cycling 1
i -70 90 mA
lcce Refresh Current 500 WA | 2,048 cycles/ 128ms
(L version : c;_\s_ before tras £200ns, WE 2 (Vg - 0.2V)
RAS refresh) Ali other inputs are stable at (Ve - 0.2V)
or{Vgg+0.2V)
leer Self Refresh Mode Current 300 pA RAS = CAS 2 (Ve -0.2V)
(L version) All other input high levels are (V¢ - 0.2V)
input low levels are (Vgg + 0.2V)
lig4! input Leakage Current -10 10 PA | OV <V, < 3.6V, Others =0V
(Any input pin)
I ot Output Leakage Current -10 10 WA RAS = Vy(min.), CAS 2 Viy(min.)
(For high impedance state) OV s Voyr< 3.6V :
Vou Output High Voltage 24 v lon==-2.0mA
Vo Output Low Voitage 0.4 \'4 lop =2.0mA

Notes: 1. lgct, locs s lccs and Iggs depend on cycle rate.
2. lggy and lagy depend on output loading. Specified values are obtained with the outputs open.:

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

SYMBOL PARAMETER MIN. MAX. UNIT
Ciu Address(AQ ~-A10) — 5 pF
Cie RAS, CAS, WE, OE — 5 pF
Cour VO1,/02,/03,1104, — 7 pF
I 9005650 0001008 Tlic WM
NPNX 188
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NN51V17400B series
CMOS 4M X 4bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS

Test conditions :  Viu/ V| =2.4V/0.8V Von/VoL=2.0V/0.8V  output loading C_= 100pF + 1TTL
Operating conditions : (0 °C<Ta<70°C, Vg = 3.3 V x 10%, Vgg = 0 V) (NOTES 3, 4,5)
SYMBOL -50 -60 -70
NO.[Sepec] sTo PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | max. | UNIT | NOTE
1 | toLiqv tcac |Access Time from CAS — 15 — 17 — 20 ns 6,13
2 |ftcHzav |tora | Access Time from CAS Precharge — 30 — 35 — 40 ns 13,14
3 |tavav |taa |Access Time from Column Address — 25 . 30 — 40 ns 7,13
4 |taav |trac |Access Time from RAS — 50 — 60 — 70 ns 67
5 | tarions |tosn | CAS Hold Time 50 | — | 60 | — | 70 | — | »ns
6 | taLicHr |t | CAS Hold Time (CAS before RAS Refresh) 10 — 10 — 10 — ns
7 | talicx |tens |CAS Precharge Time (Self Refresh Mode) -50 — 50 — -50 — ns
8 | touzcio |tepn | CAS Precharge Time (CAS before RAS Refresh) | 7 - 10 — 10 — ns
9 |ftompcrz |tep | CAS Precharge Time (Fast Page Mods) 5 — 5 — 5 — ns 14
10 | toischs |tcas | CAS Pulse Width 15 | 100K | 15 | 100K | 20 | 100K | ns
11 | toiymie {tcsp | CAS Setup Time (CAS before RAS Refresh) 5 — 5 — 5 — ns
12 | toiox |terz  |CAS to Outputin Low-Z 0 — 0 — 0 — ns 8
13 | toweria [tore | CAS to RAS Precharge Time 5 — 5 — 5 — ns
14 | tolywiz |towp |CAS to WE Delay Time 32 — 37 — 42 — ns 11
15 | to 1ax |tcan | Column Address Hold Time 7 - 10 - 12 - ns’
16 | taiiax |tar | Column Address Hold Time 35 - 40 — 40 - ns
Referenced to RAS
17 | taverz [tasc |Column Address Setup Time 0 — 0 — 0 — ns 14
18 | tayrus (traL |Column Address to RAS Lead Time 25 — 30 — 35 — ns
19 | tavwiz |tawp [Column Address to WE Delay Time 39 — 47 — 54 —_ ns 1
20 | toiipx |tow | Data Hold Time 7 —_ 10 - 10 — ns 12
twiiox
21 | tovecre |ths | Data Setup Time 0 — o] — 0 — ns 12
tovwiz
22 | toiav |toea |OE Access Time - 15 — 17 — 20 ns
23 | twiiorz |toen | OE Command Hold Time 13 — 15 — 20 — ns
24 | tomeay |toen | OF to Data Delay Time 13 ) — | 58] — | 20 = [ ne
25 | tonaqz {tore | Output Buffer Turn-off Delay Time 0 13 0 15 4] 20 ns 10
26 | tonzox |togz |Output Buffer Turn-off Delay Time 0 13 0 15 0 20 ns
Referenced to OE
27 | tovtnm [tasn | RAS Hold Time 13 | — 15 | — [ 18 | — ns
28 | top1am |taon | RAS Hold Time Referenced to OE 10 — 10 — 10 — ns
29 | tauonie |the | RAS Precharge Time 25 — 30 — 40 — ns
30 | taronie taps | RAS Precharge Time (Self Refrash Mode) 90 — 110 | — | 130 | — ns
31 | tiapHt [tras | RAS Pulse Width 50 | 100K | 60 | 100K | 70 | 100K | ns
32 | tg1(Ru1 | trasp | RAS Pulse Width (Fast Page Mode) 50 | 100K | 60 | 100K | 70 | 100K | ns
33 | taLipns | trass | RAS Pulse Width (Self Refresh Mode) 300 — 300 — 300 — us
34 | taLrcLr [taep | RAS to CAS Delay Time 13 35 13 45 13 50 ns 6
35 | tpueciz [trec | RAS to CAS Precharge Time 5 — 5 — 5 — ns
36 |tasav |trap | RAS to Column Address Delay Time 1 25 11 30 11 35 ns 7
37 | taiswiz [tawp | RAS to WE Delay Time 64 — 77 — 89 _ ns 11
38 | tohowie|troy | Read Command Hold Time 0 — 0 — 0 _ ns 9
BN 9005650 0001009 959 ER
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‘NN51V17400Bseries

CMOS 4M x 4bit Dynamic. RAM
SYMBOL -50 -60 =70 ’

NO.[ Jepec | sTo PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | UNIT | NOTE

39 | tgrowmr2|trrn | Read Command Hold Time 0 - (o] - 0 —_ ns 9
Referenced to RAS

40 | twrzorz|tres | Read Command Setup Time 4] — 0 — [4] — ns

41 | tgome [tre | Random Read or Write Cycle Time 90 — | 110 | — | 130 | — ns

42 | to2c12 [tec | Read or Write Cycle Time (Fast Page Mode) 35 — 40 — 45 — ns 13,14

43 | taionie |truw | Read-Modify-Write Cycle Time 120 | — | 140 | — | 160 | — ns

44 | toocle | tervw| Read-Modify-Write Cycle Time 80 . a5 - 95 -— ns 13,14
(Fast Page Mode)

45 | tger  |trer | Refresh Period — 32 —_ 32 — 32 ms

46 | taiax |tran | Row Address Hold Time 8 — 8 — 8 — ns

47 | tavaz |[tasr |Row Address Setup Time /] —_ 0 — 0 - ns

48 |t tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns 4,5

49 | to whi |twen | Write Command Hold Time 10 - 10 — 15 — ns

50 | tw ywHi|twp | Write Command Pulse Width 10 — 10 -_— 15 — ns

51 | twmicLe | twes | Write Command Setup Time 0 —_ 0 — 0 — ns 1

52 | twiicki |tow |Write Command to CAS Lead Time 7 — 10 — 13 — ns

53 | twirmi |taw | Write Command to RAS Lead Time 7 — 10 —_ 13 — ns

54 | twi1ae [twsr | Write Command Setup Time (Test Mode) 10 — 10 —_ 10 — ns

55 | trLywe | twur | Wrrite Command Hold Time (Test Mode) 10 — 10 — 10 —_ ns

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

57 | taLswiz [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

(=2 ]

1.

t2.

13.
14.
15.

of one of the following : RAS only refresh Cycles, Read Cycles, Write Cycles,CAS before RAS refresh Cycles.

. AC measurements assume t=2ns.
. Viu(min.) and V) (max.) are reference levels for measuring timing of input signals. Also, transition times are measured

between VIH and V"_.

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

only. If tacp is greater than the specified tgep(max.) limit, then access time is controlled by toac.

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

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

. Assumes three state test load (500 ohm to 1.4V Thevenin equivalent).
. Either tggy or tgry Must be satisfied for a read cycle.
. torp(max.) defines the time at which the output achieves an open circuit condition and is not refere_noed to output

voltage levels. :

twes: thwo towp @and tawp are not restrictive operating parameters. They are included 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 tayp2tawp(min.), towp2tewp(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.

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 tas, tcac, OF topa

tasc2tep 10 achieve tpe(min.) and topa(max.) vaiues.

trer=128msec for Long Refresh version (L. version).

NPNX
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NN51V17400B series
CMOS 4M x 4bit Dynamic RAM
READ CYCLE
-~ tRo@ny >
- tras(a1) {271 ——
—
RAS N / N
tenp(ia) e tosHs —
tRCD(@4) ——— e ——— tRSHED re—— teRP(13) —m
le———— tcas(10) —
L .
CAS N ay
tRAD(36) tRaLcie) . o
tasr@7) | | tRaue tasc(17) tean(s)
-
A0-A10 //////K Pow asdress X777/ X Golumn Address X[/ )
taR(16) ra— TACH(38) -»
treseo) '
Y RRH(38)-#
— — -
WE // N
tt—— TROH(28)— o
(4 ~——m toEA(22)
_ -
OF 7 ) LU
e forct) ——» torF(2s)
tan@ ——» >
- trac) |e— toEz(2e)—]
~ High-Z
o 9 @L Valid Data-ost  p————
let- toLz(12)

191

B 9005650 0001011 507

. High or Low
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NN51V17400Bseries
CMOS 4M x 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)
< tRc(1) >
- taaspy————————» tre2) —
RAS S \__
t 1 csH(E) >,
CRP(13)
tReDE4) > tRsH(Ee) ¢—— tcRp(1g) —
re———— tcas(10) —
cas __/ N / /
taR(1e)
[a—— tRAD(36) ——sye {RaL(18)
tasra7) tRanue) tasci17) tcaH(1s)
—| -t
A0~A10 / ﬂ

Row Address X///////X_ Column Address

K

/L

towi(sz)

trwiiss)

twpso) ———

we N // 7 1
twess) l——— tworag) ——»
oF 7
tos(a1)
——I—e— t—— tpH(zo) |
vo /% Valid Datadin /)
/7)) vigh or Low
IR 95005650 0001012 443 N
NPNDX
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NN51V17400B series
CMOS 4M > 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

- trean) .
[ tRas@n) tRPe)___ ]
- —_—
RAS N 7E X
- . tesHis) i
tearrg) - tAcD(@e) tRsHE27) i tCRP(13) —
—— YCAS(10)———p

cas __/ N\ Vi

la—- tAR(18)

le———— {RAD(36) - tRAL(18) >
tasri7) | | 1RAHME) tAsulm tean(is)
[ -

AO~A10 ///X__ Row Address X/, ﬁc Column Address X/, //
l— tCWL(52)+I

le— tRWL(SY) ]

la— tWP(50) —

WE N L

toep(e4) toeH(a)

D
OF 74 Y

tps(a1) toHezo)

o1~ /- HighZ @x Valid Datain X/ 7

70 4

m : High or Low

M 9005650 0OOOLO13 3a8T
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NN51V17400Bseries

CMOS 4M X 4bit Dynamic RAM
READ-MODIFY-WRITE CYCLE
- tRmw(43) il
tRAs(a1) trp(e) |
—_—
RAS A N
tenr(1a) :CSH(S) terp(ig)
he—— TRCD(34) gy tRsHE? :
DN
cas N [/
la— AR(16). - o
le— tRAD(36) —p» tasoun
tasRun ™ tranue) ] ke tcam(15)-»
n0-A10/////)RFowhaross 777X colom nsess K777 VLI
tawni19) >
le— towopa)— o
trwD(E7) > tawuss)
- X
WE N, I
toeaz) toeD(24)
toez(ee)
oF 7 7 /
teac(ny "
-t 7 tpszy)
- traca) fat-oo
w5 v e R NI
tazm /////] High or Low
: B 9005650 0001014 2lb WM
NPNX 104




NN51V174008B series
CMOS 4M X 4bit Dynamic RAM

FAST PAGE MODE READ CYCLE

t tAP(2g)
- (32)
N ‘A N
RAS
tempya | [ tosHs) - F troaz) — > [* tRsHED™ | tcappy
l¢— taco(as)—» topi) teaspo)  terg) tcas(io) —
e tcas(10) - N
cas  _/ . \ N /
le——- taR(16) =‘
t |*—— tRAD(35) N . tRAL(18) —»
5 CAH
ASR47) 1‘ Loanas) thsc(17) -l e IS tascrnal e e
tRaH@de)  tascam l toars)
—
A0-A10 R°W/%g Column X777/ Cohumn X////7X_ Cotumn X7/
| B
tan) —- taam ) | let— tRRHEE
tRcso) tacHEe  tRcsuo)  thcHs) tRres(40) tReH(s8)
ﬁ »—-r »l—b it T “«>
WE 7 \%i X/ T}
[e—— tcpa@) —»
. tRoH(28)
toea() toeae2) -
toeaz) (+ -
i} . |
7 7 %) V.
OE . /
o Lo torF(2s) le—s toFFes) ol e toFFES)
tcac() . ‘1——-» -
CcACH CAC(
trac() - . (1) C(1)
toez(ze) toEz(e6)
Vo 1~ = "
voa . ha —
— —p
toizoz) Data-Out g7,  Data-Out tg 4 Data-Out

: High or Low

EE 005650 0001015 152 BB
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NN51V17400Bseries
CMOS 4M x 4bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

trp(s)

A N ﬁ;: N
“W‘S) :—_—::::::)_’ toasio) ‘cP(o)r 'c:::)z)—t;;)—. ‘:::)m -
cas  _/ F - zL:'\\ F% 7
't_t"m(”’_:] t t 1 t ttwm'
taseuen| | thasiee ascim)| loans) | tasoun | toanis) AS:(T ‘Eiis)
A0-A10 row X777 Column JK(7/777/X_ Column W;l/7/7)z o R/
twos(sn o tvl: :m) t E:— :m::—’
tworeo) o te e @5" e L twores)
S . | s |
e tweisa) —st tweeso - tweiso) >
o8 LI
SR VIR ot Datacn _ Dawin K011/,

/////] - igh or Low

E 9005650 0001016 099 W
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NN51V17400B serles
CMOS 4M X 4bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

trpe(20)
tr <)
— —_—
RAS N
¢ teshes) L ) tasHE?)
CRP(13) tcrp(13)
- {RCD(34)— . ' |
CP(; cP(o
le— tcasgo) ] ) re— 1CAS(10) o, it le— tcas(i0) .,
CAS / \ /N /,
tRrAD(36)
P tRaL(18)
tasrun | taaes) tascan toAHUS) tascn) | toanns) tascy) | toanps)
l i l
R B
A0~A10 . Row @ Column )(/// ﬁ olurw Column .
tcwm(szj_L towusz) tewi(s) |
— o —.‘.—"‘
RWL(53)
trwo(a7)—
t
RTS“O) le— town14) o] le— towD(14) o le— town(14) >
WE Vi N "4 Si jl
tawD(19)—=| te—sl le—1 tawD(10)—» te—— tawn(19)—]
twr(so) twp(sa) twe(so)
tROH(28)
toeaizz) toEaez) r
. .- toea2)
oE / Lﬁ d
toeD(es) toen(z4) toED(24)
teacs
dl le— tcpPAER) —= le— tcPA() |
e tu?(s) - taay tany
toez(es) toezee) oo toezze) I— torie)
e tDH(20) )
t t 1
le— tRACH) psenl, sEn psen|
Vo 1~ High-Z 7
o4 >
)
torzz Data-Out torzaz) Data-Out 1azpy Data-Out Data-In
Data-In Data-In

BN 9005650 0001017 T25 EA
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: High or Low
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.NN51V17400Bseries

- -CMOS 4M x 4bit Dynamic RAM
RAS ONLY REFRESH CYCLE
. - - tRo(41)
, tRas(s) —— tRp(g——a ~
R g CRP(13) trpc(as) .

A0-A10 2/ f Row X0 / i 0( , Row

VO 1~ -——ﬂr - - . . High-Z
vos ______F. j .

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

CAS BEFORE RAS REFRESH CYCLE

tRoun

tt— tRP(2e)——m] tras(a1) - n tre20) —
RAS / N - | —

tarciss)

 torng

CAS

» F toures) - -
CSR(11) .
L / AN

.

. 'tWHP(SB)H L—Dl!wm-usn -

= I N

forr(zs:) s o
VO 1~ High-2
7o 4
m : High or Low
Note: OE, AO~A10 = Don't care. .
WE must be high at the falling edge of RAS in order to prevent entry into test mode.
- B 9005650 0001018 9b1 i
NPNX 198
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NN51V17400B series
CMOS 4M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

RAS

CAS

A0~A10

Vo 1~
Vo 4

< tRow@1) > theuny ——— o
tRas(31) - tRP(29)-» tras@) e tRp(20)-»]
N / N
[————————— taR(16)———
tere(13) .
l__ﬁ, tacos) tRsH(27) | ra— tCRP(13) —m)
le— 1RAD(3E) traL(1B)—
tasr@47) | | tRAHMB)  tascon
e > - tcans)
Row Column X7/ Y
tRcs(o) tRRH(39) twrr(ss) 1RRH(39)
taae3)
[ tRoH8) ™
toeacz)
TN 2 W
t
- [CAC() > N torr(es)
t OEZ(26) |
CLZ(12)
————— tRAC(4)
High-. -
gh-Z gm Valid Data-out —
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NN51V17400Bseries
CMOS 4M % 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

RAS

—————— tRc(aty

thcat) >

: r———————— tRAS(@l) ———————— trRP2o)-» | a— tRAS(E3Y) tRP(e)-»
_—
N J , N y N\

‘ ikl le— tRCD(4) tRSH(27) - teHRe) lq;tmp(|a)—>
s _/ A :[f
somen| [ o | |
AO-A'IO ﬂ Row @] Column W // /// / //////
WE Lo L Ui
o L T,
vot. [/ Vald Datein X/ L
/////)  Vigh or Low
I 9005k50 000L020 51T N
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NN51V17400B series
CMOS 4M % 4bit Dynamic RAM

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

< tRowan
tnAi@ﬂ " ‘RP]ZQ) —
RAS S K
1 tRPc(as) terp(ia)
SRO1) | [ Yohne . B e
— — e 11g
CAs /N i / X /4

twsnss)| | twHR(ss)

wE /N [ /)

tRAH(46)

A0-A10 //// v ENY /)

tasrun #l: TEST MODE ADDRESS KEY

OE //

VO 1~ High-z
0 4

Note : TEST MODE ADDRESS KEY v
AS and A6 must be "High". /////] - High or Low
A4 and A7 must be "Low".
All other address are “Don't care".

H The NN51V17400B has a 16 bit parallel Test Mode Function for reducing test time. In the Test Mode, memory configura-
tion is 1M x 16 bits and the Column address A0 and A1 address is ignored.

a. Entering the test mode: -
The NN51V17400B 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/01~1/04) is written to 4 bit memory cells (total 16bits) at the same time.
During the read cycle, if the 4 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 4 bit combination, a "0" will be output from that I/O.

¢. Exiting the test mode:

The NN51V17400B 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.

BN 9005650 0001023 456 Em
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NN51V17400Bseries

CMOS 4M x 4bit Dynamic RAM
SELF REFRESH MODE
5 trpeo) tassias) o i‘ tres(so) -
RAS y \ f
trpcs) tespi) ] . :CHsm terria)
e ’ / \
torns) ol | o tasran
AO~A10 / / ROW X coL.
twhP(se) twRH(s7) losuor,, |,

WE 74 N 7/ 74
_,l_ torF2s)

1. —

High-z

N

Vo4 2

/7)) High or Low

B The NN51V17400B (L version) has a Self Refresh Mode.

a. Entering the Self Refresh Mode:
The NN51V17400BL Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS and CAS signal *
low " longer than 300ps.

b. Continuing the Self Refresh Mode:
The Self Refresh Mode is continued by holdlng RAS " low " after entering the Self Refresh Mode.

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

c. Exiting the Self Refresh Mode:
The NN51V17400AL exits the Self Refresh Mode when the RAS signal is brought * high *.

M 9005650 0001022 392 mm
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NN51V17400B series
CMOS 4M x 4bit Dynamic RAM

ORDERING INFORMATION

NN51V17400BXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

POWER SUPPLY
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B 9005650 0001023 229 W

203

50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPE Wl

Standard Version
Long Refresh Version
128ms Refresh

Fast Page Mode
4M x 4 ,2048 Refresh Cycle

3.3V Version

NPNX



