NN51V17405B series EDO (Hyper Page) Mode \Y/
CMOS 4M x 4bit Dynamic RAM NPNX

DESCRIPTION

The NN51V17405B series is a high performance CMOS Dynamic Random Access Memory organized as 4,194,304
words by 4 bits. The NN51V17405B 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 NN51V17405B series features EDO (Hyper 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 2,048 address combinations of A to A10 during a 32 ms period.

Multiplexed address inputs permit the NN51V17405B series to be packaged in a standard 26-pin plastic SOJ. 26 pin

TSOP TYPE Il. The package sizes provide high system bit densities. System level features include single power supply of
8.3V +10% tolerance and direct interface with high performance TTL logic families.

FEATURES W EDO (Hyper Page) Mode Operation
H Low Power Operation
W 4,194,304 X 4 bit Organization Low Standby Current (CMOS level input)
W Single 3.3V £10% Power Supply fta"r‘?;: o
M Performance Ranges versi W
M 2048 Refresh Cycles
Parameter -50 | -60 | -70 -Standard 32ms
— : -L version 128ms
vt (trac)| 3OS . BOns | 7Ons B Self Refresh Mode
e o (L version)
Mocesa Tme  (1ope)| 15" | 177 | 200 W All inputs/Outputs and Clocks
Max. Goturm Addrass T : fully TTL and CMOS compatible
Access Time () | 258 | 30ns | d0ns B Refresh Modes
: . RAS only
Min. Read/Wi pllary J—
CydaTme . (ta) | %7 | 11078 | 13008 CAS before RAS
Hidden Refresh
M High Reliability Package
Plastic 26pin SOJ (P26/24S5J-2A-L)
Plastic 26pin TSOP TYPE Il (P26/24TP-2A-L.)
B 9005L50 0001024 LS WA
N092-FXX-00091 Rev.1.0 appendix-B  MAY.1997 NIPPON STEEL SEMICONDUCTOR CORPORATION
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NN51V174058 series

CMOS 4M x 4bit Dynamic RAM
PIN CONFIGURATION
veed[1O 26 vss Voo @ 10 26 |1 vss
¥O1d|2 25|10, vorm 2 25 [0 1104
17021113 24 |p 104 o2 3 24 [0 VO3
WE}| 4 23 |1 CAS WE ] 4 23 [1 CAS
RAS(!S 22 |h OE RAS ] 5 22 [0 OE
NCdi6 21 |b Ae NC 6 21 [0 A9
Aod|s 19 |hAs Ao 8 19 |3 A8
Ao(]|9 18 [P A7 A0 0O 9 18 [D A7
Aid| 10 17 (D As A1 0 10 17 [0 A6
Aot 11 16 |0 As A2 16 [0 A5
Asl]|12 15 |0 As A3 12 15 [ A4
Vecd|13 14 |p Vss Vee Ei_—ijn Vss
26/24-pin SOJ (300mil) 26/24-pin TSOP TYPE Il (300mil)
P26/24SJ-2A-L P26/24TP-2A-L
PIN NAMES
AO~A10 | Address Inputs
RAS | Row Address Strobe
CAS | Column Address Strobe
OE Output Enable
I/O1~/O4 | Data-in / Data-out
WE Write Enable
Vee +3.3V Supply
Vss Ground
NC No Connection

NPNX

206

B 005650 0001025 OT1 =W
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NN51V17405B series
CMOS 4M X 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

_ AAS CAS Clock WE Clock —
RAS O——» Féziec,:?tgf | Generator *|  Generator [+ WE
CAS O—
' ‘
gefresh \
ounter C°"JA”6“ :1:) Column Decoders
) - |/O 1
ata o
AO o /102
- Sense Amplifiers Buffers | <& /0 3
A1 O—m ~—» & |/OLogic «“> /04
A2 O—»
Address Aow Address
A3 O—w Buffors AO - A10 J L {
A4 O—m OE
A5 O—m s
A6 O—l e Memory O Voo
G Array -—O Vss
A7 O—» 8 (16,777,216)
A8 O—w g :> Substrate
S Bias
A9 O—m [ Generator
A10 O—»
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vog | Vin,Vout | —0.51t0 4.6 ' solute. maximum. ratings are ex(feeded.
Voltage on Vce Relative to Vgg Voo 05t046 v Funcuon_a! operation s‘houl'd be restrlctgd to
st T : Plash Tt 55104125 c the conditions as detailed in the operational
orage empeira‘ure‘( astic) s'g o+ 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 °C tended periods can affect device reliability.
Short Circuit Qutput Current lout 20 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 3.0 3.3 3.6 \
Vss Supply Voltage 0 0 0 v
Vi Input High Voltage, All Inputs 2.0 — Vee+0.3 \'
Vi Input Low Voltage, All Inputs -0.3 — 0.8 v
Note: Al voltage values in this data sheet are with respect to Vgg unless otherwise specified.
I 9005650 000102k T38 BB
\V7
207 NPNX
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NN51V17405B series
CMOS 4M X 4bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C <Ta<70°C, Ve = 3.3v 110%)

ISYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
leet Operating Current -50 110 mA | tgo= t&(_min.) ) 1,2
-80 100 mA | RAS, CAS, Address cycling
70 90 mA
lccz | Standby Current 1.0 mA | RAS=CAS > (Vce-02V)
20 | mA | RAS=CAS2Vy
Standby Current 150 pA | RAS=CAS2(Vce-02V)
(L version) All other inputs are stable at (Vgg - 0.2V)
or (Vgg+0.2V)
lces Refresh Current -50 110 mA | tac = tge (min.)
(RAS only refresh) -60 - 100 mA | RAS cycling, CAS=Vy 1
-70 90 mA
leca EDO (Hyper) Page Mode Current -50 100 mA | typc = typg (Min.) 1,2
-60 90 mA | RAS=V
-70 80 mA | CAS, Address cycling
lccs Refresh Current -50 110 mA | tge = tge (min.)
(CAS before RAS refresh) -60 100 mA | RAS, CAS cycling 1
-70 90 mA
lcce Refresh Current 500 HA | 2,048 cycles / 128ms
CAS before RAS refresh) tras < 200ns, WE 2 (Vg - 0.2V)
All other inputs are stable at ( Vo - 0.2V )
or { Vgg +0.2V)
lecy Seif Refresh Mode Current 300 pA RAS =CAS < (Vgg +0.2V)
All other input high levels are ( Vg - 0.2V )|
or input low levels are ( Vgg + 0.2V)
41 input Leakage Current -10 10 MA 0OV < V) < 3.6V, Others =0V
(Any input pin)
ol Output Leakage Current -10 10 VA RAS 2 Vy(min), CAS 2 V(min)
(For high impedance state) OV < Voyr< 3.6V
Vou Output High Voltage 24 \" loy=—-2.0mA
Voo Output Low Volitage 0.4 \' lop =2.0mA

Notes: 1. lcet s lecs . loes and Iees depend on cycle rate.
2. lgeq and i, depend on output loading. Specified values are obtained with the outputs open.

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

SYMBOL PARAMETER MIN. MAX. UNIT
Ciny Address(A0 ~ A10) — 5 pF
ClN_g R—A—S, C_AS, W_E, E —_ 5 pF
Coutr 1/01,1/02,1/03,1/04 — 7 pF
B 9005L50 0001027 974 ==
NPNX 208
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NN51V174058B series
CMOS 4M x 4bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS

Test conditions :

Vin/ ViL= 2.4V / 0.8V

Vor/VoL=2.0V/0.8V
Operating conditions : (0 °C<Tas70°C, Vgg = 3.3 V + 10%, Vgg = 0 V) (NOTES 3,4, 5)

output loading C_ = 100pF + 1TTL

NO. ‘——NOT,ES PARAMETER %0 80 70 UNIT| NOTE
JEDEC ;| STD. MIN. MAX. MIN. MAX. MIN. MAX.
1 | topiav {tcac |Access Time from CAS — 15 — 17 — 20 ns | 6,13
2 |tompay |tcpa | 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 |tgav |tac | Access Time from RAS — 50 — 60 — 70 ns | 6,7
5 | taLicki |tcsn |CAS Hold Time 35 — 40 — 45 — ns
6 |tauicx |tows |CAS Hold Time (Self Refresh Mode) -50 — 50 — -50 — ns
7 | taticns |teun | CAS Hold Time (GAS before RAS Refresh) 10 — 10 - 10 — ns
8 | tomacrz |toen | CAS Precharge Time 7 — 10 — 10 — ns
(CAS before RAS Refresh)
9 | tonecize [tcp | CAS Precharge Time — 5 — 5 — ns | 14
10 | tericHt | tcas CAS Pulse Width 100K 10 100K 15 100K ns
11 | tetsmee |tesn | CAS Setup Time 5 — 5 — 5 — ns
(CAS before RAS Refrash}
12 | tosax |terz | CAS to Outputin Low-Z - 0 — — ns| 8
13 | towerie [tore CAS to RAS Precharge Time 5 — 5 — 5 — ns
14 | toLywiz |town | CAS to WE Delay Time 32 — 37 — 42 — ns| 11
15 | toLiax tean |Cofumn Address Hold Time 7 — 10 - 12 - ns
16 | taLiax (tar | Column Address Hold Time 35 — 40 — 40 — ns
Referenced to RAS
17 | tavere {tasc |Column Address Setup Time [0} — 0 — 0 —_ ns| 14
18 | tavcur [tcaL | Column Address to CAS Lead Time 13 — 18 — 23 — ns
19 | tavru1 |traL | COlumn Address to RAS Lead Time 25 — 30 — 35 — ns
20 | twwiz |tawo |Column Address to WE Delay Time a9 _ 47 — 54 — I ns! 1t |
21 | toriox (ton | Data Hold Time 7 — 10 — 10 — ns | 12
twiiox {
22 | tci20x !torc | Data Output Hold Time Q - 0 — 0 — ns
23 [ tpycz itps |Data Setup Time 0 — 0 — 0 —_ ns| 12
fovwiz |
24 |to1qv (toga |OE Access Time - 15 - 17 — 20 ns
25 | twiioiz {toen | OE Command Hold Time 13 — 15 — 20 — ns
26 | tanagie itorz OE Pulse Width for Output Disable 7 — 7 — 7 —_ ns
! When CAS High
27 | taricHs 'tocs | OE Setup Time to CAS High — 7 — — ns
28 | tai4mH1 |tons | OE Setup Time to RAS High — — 7 — ns
29 | teheay [toep | OE to Data Delay Time 15 — 15 — 20 — ns
30 |tgoax |torz |OE to Outputin low-Z 0 — — 0 — ns
31 | tchzaz 'tore | Output Buffer Turn-off Delay Time 0 13 15 20 ns (10,17
32 | tonsax j!tOEZ Output Buffer Turn-off Delay Time 13 0 15 20 ns
! Referenced to OE
33 | tgnoz ‘;‘oFR Output Buffer Turn-off Delay Time 0 13 0 15 0 20 ns| 16
Referenced to RAS
34 | twieaz |twez |OutputBuffer Turn-off Delay Time 0 13 0 15 0 20 ns
Referenced to WE
Il 9005650 0001028 400 &N
209 NPNX
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NN51V17405B series

CMOS 4M x 4bit Dynamic RAM
o | SYMBOL PARAMETER 50 70 UNIT| NOTE
JEDEC | STD. ) MIN. MAX. MIN. MAX. MIN. MAX,
35 [toL1pr |thsu | RAS Hold Time 13 — 15 — 18 — ns
36 |toL1rmt |taon | RAS Hold Time Referenced to OE 10 - 10 — 10 - ns
37 | toHzRH1 | tarcp | RAS Hold Time 30 — 35 — 40 — ns
Referenced CAS Precharge
38 (tmomie [tap | RAS Precharge Time 25 - 30 — 40 — ns
39 |thuzniz |tRps | RAS Precharge Time (Self Refresh Mode) 90 - 110 — 130 —
40 [taisrir [tras | RAS Pulse Width 50 100K 60 100K 70 100K | ns
41 |t irHt | trass | RAS Pulse Width (Self Refresh Mode) 300 — 300 — 300 — s
42 | taispur | trase | RAS Pulse Width (EDO (Hyper Page) Mode) | 50 100K 60 100K 70 100K | ns
43 [ta et |trep | RAS to CAS Delay Time 13 35 13 45 13 50 ns | 6
44 |tauocie |tape | RAS to CAS Precharge Time 5 — 5 — 5 — ns
45 [taiav | taap | RAS to Column Address Delay Time 11 25 11 30 11 35 ns | 7
48 [tmoox |trz | RAS To Output in Low-Z 0 — 0 — 0 — ns
47 |tai1wie | trwp | RAS to WE Delay Time 64 —_ 77 - 89 — ns | 1
48 | tcHowre | tacn | Read Command Hold Time 0 — [ . 0 - ns 9
49 |tauowi2 | trre | Read Command Hold Time 0 — 0 — 0 - ns| 9
Referenced to RAS
50 | twreorz | thes | Read Command Setup Time (4} — 0 — 0 -— ns
51 |tpiorie | tRe Random Read or Write Cycle Time 90 — 110 —_ 130 —_ ns
52 [toroci2 | twpc | Read or Write Cycle Time 20 — 25 — 30 — ns [13,14
(EDO (Hyper Page) Mode)
53 |tpomo | thuw |Read-Modify-Write Cycle Time 120 — 140 — 160 — ns
54 | tooct2 | tpruw | Read-Modify-Write Cycle Time 55 — 65 — 75 —_ ns |13,14
(EDO (Hyper Page) Mode)
55 | tper tper | Refresh Period — 32 — 32 — 32 ms | 15
56 |taiax |tran | Row Address Hold Time 8 —_ 8 - 8 —_ ns
57 |tavpz |tasr |Row Address Setup Time 0 — 0 - 0 —_— ns
58 |ty tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns | 45
59 | twiswhi|twpz | WE Pulse Width for Disable 7 — 7 — 7 — ns
When CAS High
60 |to 1wt | twen | Write Command Hold Time 10 — 10 — 15 — ns
61 | twirwhi | twp | Write Command Pulse Width 10 . 10 _ 15 —_ ns
62 |twiicLe | twes |Write Command Setup Time 0 — (¢} — 0 — ns | 11
63 [twiicHi |towr | Write Command to CAS Lead Time 7 — 10 — 13 — ns
64 | twiiams | tawe | Write Command to RAS Lead Time 7 — 10 - 13 — ns
65 | twiiri2 | twsr | Write Command Setup Time 10 — 10 - 10 — ns
' (Test Mode)
66 | ta 1whi | twur | Write Command Hold Time 10 - 10 —_ 10 - ns
(Test Mode)
67 |twhonz |twrp |WE to RAS Precharge Time 10 - 10 — 10 — ns
) (CAS belore RAS)
68 | taLiwiz | twrn | WE to RAS Hold Time 10 — 10 — 10 — ns
(CAS before RAS)
B 9005650 0001029 747 mm
NPNX 210
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NN51V17405B series
CMOS 4M 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=2ns.

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

6. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. trcp(max.) is specified as a reference point
only. if tagp is greater than the specified tggp(max.) limit, then access time is controiled by tcac-

7. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. trap(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 tgey or trry 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. toeg only applies when RAS is high.

11. twes: twps towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tycs>twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyp2trwp(min.), tewp2tewp(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. tagc2top to achieve tpc(min.) and tepa(max.) values.

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

16. torg applies only when CAS is high. o

17. Output buffers turn into Hi-Z by the later rising edge of RAS or CAS, Therefore torg and torr are determined by the
later rising edge of RAS or CAS.

M 9005650 0001030 4&9
211 NPNX
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NN51V17405B series
CMOS 4M x 4bit Dynamic RAM

READ CYCLE
-t trest)
tRAS(40) tre(ze)—»
. |
RAS N / N
tcrP(13) teshs) .
la——— tRCD(43) - taskH(as) [e— tcRP(13)—
lee——— tcas(10) ————»)
CAS NN ]
- tRAD(45) trai(19)
. teaw(ie) »
RN | dnakes) tasc(17) |le—w w toAH(15)
N
A0-A10 L/ Powhddress IX(//////X_ Column Address X/ 7
tar(t6) tRCH(8)
tres(so) tRAH(@)
WE / Y
a— tROH(EE) ]
— toeas)
torzao) ‘OFR(33)—>|
oF TN
le— teaco)
taa) > toEZ(32)—]
tRac) le— torF(at)—n
Vo 1~ High-Z 7@3 -
Vo 4 < Valid Data-out E—
e toLz(12)—w| .
m : High or Low
Bl 9005650 0001031 375 HA
WV .
NPNX 212
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NN51V17405B series
CMOS 4M < 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

[ tRa(s1)
- thas(40)
RAS "
e tCSHE)
temppa)
i e tRco(a) - task(as) r“ tere(1s)
| : a———— tcas(10) —»

s /| 0\ 7

1aR(18) -
-————————————
te——— 1RAD(S5) - L 1RAL(19)
tasnisz) | | tmanse) tascan) | tcaHps)
> -

! i // ’ / oy 7/ v /
Ao-At0 /R Row ddress X777/ X Column Address X(////////// LI

}*'%; tewss) —- -

tRwL(s4)

twpsty ————

— 7’/ / 7/ iy /
WE y I /% a/ S ////7’/ /) 7, :

twesez) - [ le———twoneg) ™

E f /llr/ 7/ 7 /// / // 0 ////// / /

tos(za)

1
|

ton@y —»

III}2)14” /. X Valid Data-in X/, 77777
: High or Low

BN 9005L50 0001032 231 EE
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NN51V174058B series
CMOS 4M < 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

i tro(st) >
trasyo) trree_
—_— — L;
RAS N N
|~ tosHiE)
terp(1g) le——— 1RO pie— thsmas) tCRP(13) — |
«— tCAs(10)—» :
CAS j \ \—r —;—/ f
tarqs)
re—— tRAD(s) tra(1o) »
tasrisn) | | tRaHGEs) tascan | teamos)
] | > | - >
AO-A10 /) Row Address X(/////X_ Column Address (/) Y
- 'cwuss).J
le— tRwLBe) -
(PP (V-7 p—
WE N % Y
toeD(29) toEH(25)
oF 74 X
tps(23) tpH(21)
P -
~ High-Z - .
voi- 7777 (/X vaidvawin X/ Y
m : High or Low
M 90056L50 0001033 176 W
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NN51V174058B series
CMOS 4M X 4bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

N tRMW(53)
tRAs40) trp(38) -]
—_—
RAS N ?L_\
[~ tcshs)
tcrp(13) -
le—— tRCD(@3) - task(s)
- tcas(io) -
cas ___/ \ O\ /
le— tAR(18) -
]
le— YRAD(45)— tasorrn ;
1 I
tasR(s7) % tRanse) ‘—’l Et tCAH(15) ]
7/ R . ~
/ Row Addr W
no-a10/// ddross E@f Column Address
1
tRwo7) e ]
t towies)
- — tawbo)—— 5| o
tRes(s0) |, - tewo14) - - tawise

WE | : a N\ £ 7

toea@s)  toepeeo)
i

twree)

toLZ(30) ottt toE2(32)
|

|
L¥m — tracw)

[ taas) >

' tos(eay| | toHe1)
CAG(1) & ——] r_, -«

. High-Z
I{I% 14 g y, Data-out Data-in M

torzrz) m : High or Low

B S005L650 0001034 OOy e
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NN51V17405B series
CMOS 4M x 4bit Dynamic RAM

EDO (HYPER PAGE) MODE READ CYCLE

tRasps: )
—‘-ﬁs |<— lmcp(sr)—>z N
RAS T
la—— tosks) tHPG(52) — | [ tRSH(35)
terp(i1s) thopus) terp(ia)
- —— —
teas(0) terig) tcaspo) | ter@ tcas(io)
- -
toaL(1e) —» [4— toaL(ie) —wl He— tcaL(18) -p]
l-«— tRAD(45) —» le—t— tRAL(10) —m
tasr(s7) team(is) tascun teanps) t
-] tRAH(SE) e e B tasc(17)»He CAH(15)
tasc(in) | ||
i 'y
wa-nso X on WX comm XX o N )X o
tar(ie) l
- tAcso) tRAH9)
e tROH(36) >l | || tRCHUS)
le1— tocs@En—m
traci)
tan) torran)
teacq)
7
oF N /
toEA(e) L toPA@R) —p  le— TCPAR) — lea-{ tOEZ(32) -]
toLz(an) !< > w taa@) taay) " >
ta————— tRLZ(46) le—»| tcace) le—»l toagn  OFRG3
~ igh-Z
Vo1 High R_oun___ KX XL oa p—
0 4 —]
g —
teiz(iz) toHc(2) toHc(22)
/////)- vigh or Low
B 900550 0001035 TuO W
\V7Z
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NN51V17405B series
CMOS 4M x 4bit Dynamic RAM

EDO (HYPER PAGE) MODE READ CYCLE (OE AND WE CONTROLLED OUTPUT)

RAS

CAS

Vo 1~
1704

- traspaz) - 199(35)‘
B r tRHCP(E7) ] Z -
\ | VA N

. R (1 () R — ra——— tHPC(52) —#»i et LRSH(35)- .
CRP(13; i CRP(13;
43 tt——— 1RCD@3)——» . - a3

tcas(io) tcre) tcasqoy | tepgg ! tcas(io)
[ - >

I
{ i

_ N
| |
la— tRADES) ”j‘“ toaL(is) 4 tCﬁL(\B) > T+“ teauss) -

tasr(s7
vl <—>{tHAH(56) - ‘cAHus)»l—k- : ’Hq > 1CAH(15) !
tasc() L] tascom | toanos) | tascan|!

-
|
I
!
|

. % y -

1
i

T
i
i
i

77 a 7777 N/ NS A —
AO~A10 7 /s //,bgr Row 'S 93 Column 75{/,« //)3( Column X/////,/;Xr Column X/ 0 /////// /
! T
Dl R | | a1 tRAL(19) —m tRRH@D)
tress0) ‘ wa— LORS(28)— | ‘RCH(AS)
} |
Yy /Y /, /'/// \ Q;/‘/ :/
*_1008(27)—> F tV‘VPZ(SQ) ‘
tRAC(H) it { - tepage) —mwy l + tCPA®R) e 1OFF@1)
P ‘ :
- taag) tha@ —» He—- 1aa@3) - e toFRE3
- - e !
) t : t t 7
LI & CAC(UI cAC() ﬂg cAC(Y) jﬁ/ I
' 1
toea(4) ‘; e topzes) i
I
tOthao)|< > | \ le— 1OEAQa) -] -
lt———— tRLZ@E) i . = towze)
t 1 ‘ "
| . !
High-Z — , ,
2 gm Out E(/ //ﬂ( Out out p——o
T !
> s - S
toizez tweZ(as) toez(2) toEz@2)

: High or Low
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NN51V174058 series
CMOS 4M X 4bit Dynamic RAM

EDO (HYPER PAGE ) MODE EARLY WRITE CYCLE

trasP2) tree)
. —AS ra——— tRHCP(E7———»|
RAS
tesHes) lt———— YHPC(52) tat— tRSH(35) —]
tcre13) . tRCDUEY ——
teasio) | torg) tcas(io) tep(o) tcas(i0) teap(ia)
i X 3
s/ N7 RN N
S— 'MD(“)_T I taaqio)
tasr(s7) | | tRAH(s6) tascan | team(is) tascan | teamps) tascii7| tean(is)
! > L >
sonto DX W70, o W5 o X DX o X
_ tow(es) J - tewriss) ‘I tewiss) l
1‘ o tRwL(s4)
tweseez) tworeo ﬁvcsmz) tworeo) tweseez) twerso)
> [ R aund
WE . 0N ‘ LN /)
twest) twree1) tween
oF 7 Y
tosea)| | towen tosieg) o2t tpsi2a)| | tome1)
R e -

I{I%14~ ﬂ: Data-in J@Z: Data-in ji@]r Data-in w /

m < High or Low

B S005650 0001037 813 W
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NN51V17405B series
CMOS 4M x 4bit Dynamic RAM

EDO (HYPER PAGE ) MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

AO0~A10

Vo 1~
Vo 4

1 tRP(as)
RASP(42)
—_—
N
tesmis) ‘ trRMW(s4) tRsH(s)
terp(13) e trcous
t t t
toAs(10)—a] 1 tGAS(10) ey ) le— tCAS(10) CRP(12)
|
- | A
/ /N 7 N //
1
—M ’ | . tRaL(19)
tasR(s7)| tRAH(sE) LASC(W) toan(is) tasc(17) | tcamps) |tAscu7) tcan(1s
VX 1@ ] |/X KR X/ l
_Row , Column L Colum L Column
towues) tcwusa)_l_ fcwuea)!
pid R el B
) tRWD@7 = | tRwi(e4)
R(I:S(so) le— town(14)--m! le— towD(14) le— LCWD(14)
7 /— !
tAWD(20) —» «J le——— YAWD(20)— | w1l le—— tAWD(20) ] tweis1)
WP(61) twpe1) troH(@8) |
ltOEAm) toeA@e — tosA;24;
. T
: i
|
|
tRac(a) be— tcPAER) —» la— tCPA(2) o]
taas) I ) taa)
1 H
‘1 le— tcac() te—a toac( teac() | ke oMY
b tRLZ(46) —| 1 toep(eg) toepies) . toep(29)
! LZ(30 OLZ(30) !
t0L2(30)\= toezpy ) toEz(az) SOECA toez(az)
High-Z Z gzg 5
Out Lo Out |
torziiz) tos(es ‘ terzig tosza) tozaz tos(2s)
toue) DKzt

: High or Low

B 9005L50 0001038 75T UM
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NN51V174058B series

CMOS 4M X 4bit Dynamic RAM
RAS ONLY REFRESH CYCLE
- trosn)
- t [e—— tRP(38)——>|
RAS N N
RAS teRp(13) tRPC(a4)
’
cas Y N4
tasnszy | | tRamise)
i
AD-A10 /K. Row X[/ X Row
toFrF(@1)
.
o1~ — % High-Z
vo4 A ;
Note: WE, OE = Don't care. m : High or Low
CAS BEFORE RAS REFRESH CYCLE
tRros1)
(t— tRP(38)——m] RAS(40) E trp(as)—m
RAS _./ tRPC(4) S \___
tepn) toHr(n) -
m . 7 S tesr(i) / \
twreen twhH(es)
WE 74 N Y
toFrF(s1)
1O 1~ High-Z
o4
m : High or Low
Note: OE, A0~A10 = Don' care. L
WE must be high at the falling edge of RAS in order to prevent from entering test mode.
BB 9005650 0001039 b9 W
NPNX
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NN51V17405B series
CMOS 4M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

—— e tREsY - treest)

! >
- tRAS(40) — = tRP(SS))l‘ !4 tRAS(«))ﬁh‘ e tRP(38)
— i ¥ g
RAS N 7 ‘ 7
r¢——— taRpe -
terp(13) ‘ : i
{‘Via - (RO RSO " la-toHRz) - w— torp(1g) ’l
—_— 74 ;
r +— |
i I
CAS \ \ : 12 |
la  tRAD(45) - - tRAL(1G)

tasn(s7) trarss)  tasc(in
- . tean(is)

|
s X/ iy ST 77
Ac-at0 L/JIR_Row column X/ T
. 1 ! |

tRos(s0) ‘ i trrHe) twreen) tRAH(49)
| ] e

"

S 7 <

jt— tROH(36)

Lt tOEA(24)

{ - toOLZ(30)

I i 97 yy; / \ {7 I 7 7
OF 7SS 5 /////// ,///,/ i’
[ :0:40(1) e 474 toFR(33)
AA
@) - o ! torra)
.- ce———— 1 tRAC(4)
e -tOEZ(32)

bt High2 V7 Valid Data-out e
toizig) : High or Low

B 9005L50 0001040 308 WA
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NN51V17405B series

CMOS 4M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

RAS

tcrr(13)

- tagis) >

- trcsty

[— tAR(1e)——

- tras(a0) > trp@Ee) | a— tRAS(0) thp(38)-»
A f 3&\_

tReoias) 1RSH(35)—m) - tcunm] l-—tonpua)—»
CAS —/ \
le— tRAD(s) tRAL(10)—»
tasnisn | | tRanse)  tascin
-~ -» teaHs)
Rou__ K//N Y 77
AO~A10 ﬁ Column

twes(s2)

t— tweH(s0)—w
twpig1) —m

twrp(s7) h twRH(e8)

I %

/N

7

/U

tos(za)

—— tpHy)——»

/X Valid Data-in

X /

WE
oF
170 1~
vo4
NPNX

Power ed by | Cm ner
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NN51V17405B series

CMOS 4M x 4bit Dynamic RAM
TEST MODE SET CYCLE (VTE, CAS BEFORE RAS REFRESH CYCLE)
" tresn »l
U " ") S I -7 .J
RAS
N / \
tosrtn) oune) tr:zﬂpcm) tornua)
_ t
CAS / /N e / X /
twsries)| | twHR(es) :
WE /) // )
‘ <— tRAH(SE)
A0-A10 7 ? E X/,
tASR(ST) TEST MODE ADDRESS KEY
OE I /
VO 1- High-z
Vo 4

Note : TEST MODE ADDRESS KEY

AS and A6 must be "High®. /////]: igh or Low

A4 and A7 must be "Low".
All other address are "Don't care",

B The NN51V17405B 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 NN51V17405B test mode is entered by using the test mode set cycle (WE,CAS before RAS cycie).

b. Read/Write operation in test mode:

For Write cycle, data input from each I/O (/O1~1/04) 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 I/O.
If there is a difference in the read data for a given 4 bit combination, a "0" will be output from that 1/O.

c. Exiting the test mode: -
The NN51V17405B wili exit the test mode by either a RAS anly refresh cycle or a CAS before RAS refresh cycle width
WE "high™.

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

B 9005L50 000042 180 WM
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NN51V174058B series
CMOS 4M x 4bit Dynamic RAM

SELF REFRESH MODE

_ - 1RPE L taass@n) > i‘ tapsizo) >
RAS 7 \ / 3
[ — y tesran tonses) tcRP(13)
CAS /| / N
tepn) tasnisz)
A0~A10 /K row X coL
twrp(s7) twRH(ss) tRes(s0) .

WE /7 XU i 7
—l

L TOFF(31)
ot~ — X High-z
o4 2

/////] vigh or Low

I The NN51V17405B (L version) has a Self Refresh Mode.

a. Entering the Self Refresh Mode:
The NN51V17405BL. Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS and CAS signal *
low " longer than 300ys.

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 being CAS * high * or " low " after entering the Self Refresh Mode for to continue the Seif Refresh
Mode.

c. Exiting the Self Refresh Mode:
The NN51V17405BL exits the Self Refresh Mode when the RAS signal is brought * high .

m 9005650 0001043 OL7 WA
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NN51V174058B series
CMOS 4M X 4bit Dynamic RAM

ORDERING INFORMATION

NN51V17405BXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

POWER SUPPLY

50
60
70

BLANK:

225

L

17405 :

Hl 9005650 0001044 T53 =

50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPE Ii

Standard Version
l.ong Refresh Version
128ms Refresh

EDO (Hyper Page) Mode
4M x 4 ,2048 Refresh Cycle

3.3V Version

NPNXX
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