NN514105A series EDO (Hyper Page) Mode WV
CMOS 4M x 1bit Dynamic RAM NPN)X

DESCRIPTION

The NN514105A series is a high performance CMOS Dynamic Random Access Memory organized as 4,194,304 words
by 1-bits. The NN514105A series is fabricated with advanced CMOS technology and designed with innovative design tech-
niques resuiting in high speed, extremely low power and wide operating margins at both component and system levels.

The NN514105A series features an 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 asynchironous column address decoder relax the timing constraints
associated with address muitipiexing. - _ _

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 A10 during a 16 ms period.

Muitipiexed address inputs permit The NN514105A series to be packaged in a standard 26-pin plastic SOJ, 26 pin
TSOP TYPE Il. 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-
face with high performance TTL logic families.

FEATURES B EDO (Hyper Page) Mode Operation
W Low Power Operation
M 4,194,304 X 1 bit Organization Low Standby Current (CMOS level inputs)
M Single 5V £10% Power Supply - Standgrd 1mA
B Performance Ranges — L version 50uA
M 1,024 Refresh Cycles
Parameter -45 | -50 | -60 | -70 — Standard distributed across 16ms
RAS — L version distributed across 128ms
Max. RAS
| Access Time  (tapg)| 47 | 00° | 80 ) 70N W Salf Refresh Mode
Max. CAS 13ns | 13ns | 15ns | 20ns (L version)
| Access Time  (tac)| " | W Al inputs/Outputs and Clocks
Max. Column Address | 23 | 25ns | 30ns | 35ns fully TTL and CMOS compatible
Access Time  (tan) ‘ B Refresh Modes
Min. Read/Write 80ns | 90ns | 110ns | 130ns RASonly
Cycle Time (tac) | CAS before RAS

Hidden Refresh

B X8 bit Test Mode

B High Reliability Packages
Plastic 26pin SOJ (P26/20SJ-2A)
Plastic 26pin TSOP TYPE Il (P26/20TP-2A/R)
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

pin @ 1° 260 Vss Vss (026 O10 Din
WE 0 2 25{0 Dout Dout [ 25 210 WE
RAsO] 3 24[0 CAS CAS M 24 3|0 RAS
NC O 4 23[0 NC NC 23 40 NC
A00 s 22|80 °'A9 A9 @22 5[0 A10
A0 O o 18 [0 A8 A8 [is o0 A0
Al 10 17[0 A7 A7 Oi7 10[0 A1
A2 019 16 [0 A6 A6 [M16 110 A2
A3 12 150 A5 A5 [1s 12[0 A3
Vee M 13 140 A4 A4 14 13[0 Vce
) VRS S
26/20-pin TSOP TYPE (Il ) 26/20-pin TSOP TYPE (1)
Normat Bend ( 300 mil ) Reverse Bend ( 300 mil )
P26/20TP-2A P26/20TP-2A-R

Din{] —261F Vss

wed[20O 25| Dout
RAs{|3 24|p CAS

Nct|4 23ihNC

§ 22
Awf p Ao PIN NAMES
AO~A10 | Address Inputs

Aotllo 18|l Ag f Row Address Sirobe
A0110 17|0 A7 CAS Column Address Strobe
|11 16| As Din Data-in

Az 12 150 As
veed|13 14|p Ay Dout | Data-out

WE Write Enable

26/20-pin SOJ ( 300mil ) Voo | +5V Supply
P26/20SJ-2A Vss Ground
NC No Connection
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE < - . ) le————  Di
WE Clock Data-in Buffer Din
— CAS Clock Generator
CAsS O > Generator
. 4
) - ¥
Column Address Column Decoders Data
A0 O— __> Buffers > & Output Control  F™ _Out =0 Dout
] locks Buffer

Al O— -

A2 O— >

A3 O— - Refresh »| Sense Amplifiers

Controller ﬁ /O Logic

A4 O—

AS + -+—0O Ve

A8 O— Refresh -0 Vss

A7 O— Counter

A8 O—

A9 O @

N Q
A10 ©—1 | Row Address jl> 3 Memory
Buffers B :> Array
) § (4,194,304)
— — - | Substrate
RAS O——*|  RAS Clock Bias
Generator Generator

ABSOLUTE MAXIMUM RATINGS

RATING SYMBOL | VALUE UNIT Permanent device damage can occur if ab-
P - - solute maximum ratings are exceeded.
Voltage on Any Pin Relative to V, Vin,Vout -1t07 v ! i .
o'ag y - : 58 Functional operation shouid be restricted to
} Voltage on Ve Relative to Vss Vee —tto7 v the conditions as detailed in the operational
\ Storage Temperature (Plastic) Tstg —5510 +125 °c sections of this data sheet. Exposure to ab-
1 Power Dissipation Pd 1.0 w solute maximum rating conditions for ex-
| Ambient Operating Temperature Ta Oto+70 °C tended periods can affect device reliability.
1 Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veo Supply Voltage 4.5 5.0 5.5 v
Vss Supply Voltage 0 0 0 \
Vik Input High Voltage, All inputs 24 — 6.5 v
' input Low Voitage, All Inputs -1.0 — 0.8 \'
Note: All voitage values in this data sheet are with respect to Vgg unless otherwise specified.
' B 9005650 000l1lk2 957 WA
\V7
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NN514105A series
CMOS 4M X 1bit Dynamic RAM

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

‘SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
logy Operating Current -45 130 mA | tge = tpe (min.) 1,2
-50 120 mA RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
lccz | Standby Current 1.0 mA | RAS=CAS2(Vce-0.2V)
20 mA | RAS=CAS2Vy
Standby Current 50 yA | RAS=CAS2(Vge-0.2V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or (Vgg+02V)
lecs Refresh Current -45 130 mA | tgg = tre (min.)
(RAS only refresh) -50 120 mA | RAS cycling, CAS =V 1
-60 110 mA
-70 100 mA
leca EDO (Hyper) Page Mode Current -45 105 mA | typg = typg (min.) 1,2
-50 100 | mA | RAS=V_
-60 90 mA | CAS, Address cycling
-70 80 mA
lees Refresh Current -45 130 mA | tge = tge (Min.)
(CAS before RAS refresh) -50 120 mA | RAS, CAS cycling 1
-60 110 mA
-70 100 mA
iccs Refresh Current 150 pA 1024 cycles / 128ms
(NN514405L/BL: tras S 200ns, WE 2 ( Vee - 0.2V)
CAS before RAS refresh) Al other inputs are stable at ( Vgg - 0.2V)
or (Vgs+0.2V)
leer Self Refresh Mode Current 100 PA RAS =CAS < (Vgg +0.2V)
All other input high levels are ( Vo - 0.2V)
or input low levels are ( Vgg + 0.2V)
Il 41 Input Leakage Current -10 10 pA 0V £ Vy £ 5.5V, Others = 0V
-(Any input pin)
Il of Output Leakage Current -10 10 pA RAS > Viu(min), CAS 2> V(min)
(For high impedance state) 0V £ Vour £56.5V
VoH Output High Voltage 2.4 ) lon=-5.0 mA
Voo Output Low Voltage 04 v o = 4.2 mA

Notes: 1. Icc1, lcca s Icca and lgcs depend on cycle rate.
2. Igcy and lgc, 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
Cint Address(A0 ~ A10) — 5 pF
Coe RAS, CAS, WE, Din — 5 pF
Cour Dout — 7 pF
IN S005650 0001163 &49L ER
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NN514105A series
CMOS 4M X 1bit Dynamic RAM

A.C. OPERATING CONDITIONS
Vig/ Vi =24V/0.8V Vg, / Vg =2.4V/0.4V
Operating conditions : (0 °CSTa<70°C, Ve = 5.0V + 10%, Vgg = 0V) (% 3, 4, 5)

Test conditions :

output loading C, = 100pF + 2TTL

No. | NOTES PARAMETER e 50 B 0 UNIT|NOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
1 {toiiqv (tcac |Access Time from CAS — ' 13 — 13 — 15 — 20 | ns|6,13
2 | toueav tcm  |Access Time from CAS Precharge — 28 — 30 — 35 — 40 | ns|13,14
3 | tavay [taa Access Time from Column Address — 23 — 25 — 30 — 35 ns 7,13
4 | taiqv |taac |Access Time from RAS — 45 — 50 — 60 — 70 |ns|67
5 | tauiont |tosn | CAS Hold Time 30 | — |35 | — |4 | — | s5 | — |ns
6 |taicx |tows |CAS Hold Time (Self Refrash Mode) 50 | — | 50 | — | 80 | — | 50 | — |ns
7 | tauicHr |tonr | CAS Hold Time (CAS before RAS Refresh) | 10 | — | 10 { — [ 10 | — | 10 | — |ns
8 | tomecte [tepny | CAS Precharge Time 10 — 10 — 10 — 10 — | ns
{CAS before RAS Refresh)
9 | towcie itep | CAS Precharge Time 5 — 5 — 5 — 5 — | ns| 14
10 {toriomt 'toas | CAS Pulse Width 100K 100K ; 10 [ 100K | 15 |100K | ns
11 | toipee tesn | CAS Setup Time — 5 — 5 — 5 — | ns
(CAS before RAS Refresh)
12 | toiiex |tcrz | CAS to Output in Low-Z 4] — 0 — 0 — o | — ns| 8
13 | tonomiz tcre | CAS to RAS Precharge Time 5 — 5 — 5 — 5 — | ns
14 | toiqwiz ltowp |CAS to WE Delay Time 15 1 — 15 | — 15 | — | 20 | — |ns| 11
15 | toliax |tcan | Column Address Hold Time 10 | — 10 e 15 — 15 — Ins
16 | tguiax |tam Column Address Hold Time 30 — 35 —_ 40 —_ 40 —_ ns
Referenced to RAS
17 | taverz (tasc |Column Address Setup Time 0 — 0 — 0 — 0 — ns| 14
18 | tavchr |tcar | Column Address to CAS Lead Time 13 —_ 13 — 18 — 23 —_ ns
19 | tayruy itraL |Column Address to RAS Lead Time 25 - 27 - 30 — 35 — Ins
20 | taywiz tawp | Column Address to WE Delay Time 25 | — |27z | — Ta | — [3 | — |ns| 11
21 |toiipx |tow | Data Hold Time 10 | — 10 | — 10 | — 10 | — |ns|12
twLipx
22 | toroox (tpre | Data Qutput Hold Time 0 — 0 — — 0 — ns
23 | toverz |los Data Setup Time 0 — — — 0 | — ns| 12
tovwie
24 | toneaz |torr | Output Buffer Turn-off Delay Time 12 o} 13 0 15 0 15 ns| 10
25 tpuaz (torr | Output Buffer Turn-off Delay Time o] 12 0 13 15 15 | ns| 16
Referenced to RAS
26 | twiooz jtwez |Qutput Buffer Turn-off Delay Time ] P12 0 13 o] 15 0 15 | ns
Referenced to WE i
27 | toisamt [trsn | RAS Hold Time 5 — |15 [ — |15 | — | 20 | — |'ns
28 | towzri |tarcr | RAS Hold Time 28 — 30 — 35 — 40 — | ns
Retferenced CAS Precharge !
29 |tauomiz Itee | RAS Precharge Time 26 | — |25 | — T3 | — |40 | — |ns
30 |tanore |tRps | RAS Precharge Time (Self RefreshMode) | 80 | — | 90 | — | 110 | — | 130 | —
31 |truRHt tRas RAS Pulse Width 45 100K 50 100K 60 100K 70 ! 100K | ns
32 (taiipn ItRass | BAS Pulse Width (Self Refresh Mode) 300 | — 180 | — [300 | — |30 ! — |ps
33 itpLipHt |tRase RAS Pulse Width (EDO (Hyper Page) Mode) | 45 100K 50 100K 60 100K 70 ‘ 100K | ns
3 ltaicls taco | RAS to CAS Delay Time B 13 |3 |13 a5 [ 13 | 45 | 13 ' 50 |ns| 6
B 9005650 000L1LbY 7ee M
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

NoO.|—SYMBOL PARAMETER ned td 70 m‘luore
JEDEC | STD. MIN. | MAX. | MIN. [ MAX. | MIN. | MAX. | MIN. | mAX.
35 |tauecio [tapc | RAS to CAS Precharge Time w0 | —]1w0] —=]10]|~—1]10] — ins
36 |tpiav |trap | RAS to Column Address Delay Time - i1 20 11 23 11 30 1 3B {ns| 7
37 | tgoax |trz | RAS To Output in Low-Z i — 0 — 0 — 0 — |ns
38 | tmiawiz | thwp | RAS to WE Delay Time 45 | — [ 50 | — |60 | — | 70 | — [ns| 1
39 | topewez | tren | Read Command Hold Time 0 — 0 —_ 0 —_ 0 — |ns| 9
|40 | trHzwiz [trre | Read Command Hold Time 10 —_ 10 - 10 — 10 — | ns| 9
Referenced to RAS
41 [twheorz |tres | Read Command Setup Time 0 - 0 - 0 — 0 — | ns
42 [tgop2 [the | Random Read or Write Cycle Time 80 — 90 - 110 —_ 130 — | ns
43 |igocte |tee | Read or Write Cycle Time 20 - 20 — 25 - 30 — | ns[13,14
{EDO (Hyper Page) Mode)
44 | toomo |tamw | Read-Modify-Write Cycle Time 105 [ — {116 | — [135 | — [ 185 [ — |ns
toroci2 | tprmw | Read-Modify-Write Cycle Time 50 — 62 —_ 65 —_ 70 —_ ns [13,14
(EDO (Hyper Page) Mode)
46 [tor  |taer | Refresh Period — 16 | — 16 — 16 | — 16 |ms| 15
47 |tmiax |tran |Row Address Hold Time 10 | — 10 | — 10 | — 10 | — |ns
48 |tyme |tasr |Row Address Setup Time 0 — 0 — 0 — 0 — | ns
49 (tr tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45
50 | twiiwki | twpz | WE Puise Width for Disable 5 — 7 — 7 — 7 — |ns
When CAS High
51 | toLiwrt | twen | Write Command Hold Time 10 - 10 -— 10 —_— 15 — | ns
52 |twrywhi|twp [Write Command Pulse Width 10 — 10 — 10 — 15 — | ns
53 [twitcre |twes |Write Command Setup Time 0 — 0 — 0 — 0 — | ns| 1t
54 |twiicHs |towL |Write Command to CAS Lead Time 15 — 15 — 15 — 20 — |ns
55 | twrimis | tawe | Write Command to RAS Lead Time 15 - 15 | — 15 —_ 20 | — |nms
56 |twiirie [twsr [Write Command Setup Time 10 — 10 —_ 10 — 10 — ns
(Test Mode)
57 | tauywHi | twhp | Write Command Hold Time 10 — 10 — 10 — 10 — ns
{Test Mode)
58 |twzriz | twap |WE to RAS Precharge Time 10 | — 10 | — 10 | — 10 | — |ns
(CAS before RAS)
59 |taywiz | twan |WE to RAS Hold Time 10 — 10 | — 10 — 10 | — |nms
{CAS befors RAS)
BN 9005650 00011kS bbL9 EE
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NN514105A series
CMOS 4M % 1bit Dynamic RAM

Notes:

3.

12.

13.
14.
15.
16.

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.

. AC measurements assume ty=3ns. All AC parameters are measured with V,, (min.)2Vgg and V ,(max.)<Vgc and with

a load equivalent to two TTL loads and 100pF.

. Viy(min.) and V (max.) are reference levels for measuring timing of input signals. Also, transition times are measured

between V,, and V,.

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

only. If taep is greater than the specified tgcp(max.) limit, then access time is controiled 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 tgap is greater than the specified tgap(max.) limit, then access time is controlled by ty,.

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

voltage levels. toer only applies when RAS is high.

. twes: Trwp» towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. If tycs2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyyp2tgwpl(min.), towp2tewp(min.) and tawptawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. If neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate. .

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in read-modify-
write cycles.

Access time is determined by the longer of taa, tcac: OF tcpa.

tasc2tcp to achieve tpg(min.) and topa(max.) values.

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

torr applies only when CAS is high.

B 9005L50 0001lbb 575 WM
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NN514105A series :
CMOS 4M < 1bit Dynamic RAM

READ CYCLE
trcuz)
tras@En et YRP(28)
——
RAS S /
lt—t
tcrp(13) CSHS)
- tRCD(34) ———————»a——— tRsH(E7) ta— tCRP(13) —a
{e—— tcAS(10) ——
cas __/ AN A
tRAD(38) traL(19) <-l
tcaL(s) >
tashus) | | tRAHM?) tascun)

4—»] tcaH(1s)

A0-10 7/ ///X_ Row Address "X///////X_ Column Address X/, 777
tar(16) trosa)
trcs1) tRARH@E0)
we 77 7
lt— LCAC(1) — o torRzs)
taag —
trac) ——» le— toFres)—»|
Dout Hgh2 @ Valid Data-out —
he— toLz(12)
/////]: High or Low
B 9005650 00011k7 431 =
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NN514105A series
CMOS 4M < 1bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

[ - tro(z)
- tras@y-
—_—
RAS - £
-— t cshis) > ! i
tereia) : |
- — trepay ™+ tRsHen ! r‘—'onpua) ——>I
———tcas(i) - » ; |
!
X
CAS N )4 /
e — - taR(1g)
la——- tRAD(36) - - tRAL(19)
tasrug) | | tRanen) tascin | toad(s)
- >
/ ) V7 /- , / / sy,
A0-A10 //////R Row Addess /7777 /)X Column Address X/////7/7777 /777777777 7
1 |
- ~— tow(ss) ——»
- trw(ss)
- ——twpsy) —————
—_ 7 i y 7
WE LTI N L
twes(sa) (- twers1) >
tbs(za)
< [ty —»‘
Din / @ZL Valid Data-in W
Dout High-Z

B 9005550 0001168 378 A
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

READ-MODIFY-WRITE CYCLE
tRmMw(ae)
- tRas(@a) tRP(25)
—_— P—:
RAS S = ~
t tosts) t
CRP(13) CRP(13}
tReD(34) —————————— tRsHE?)

{¢———————— teas(10) ——»

cAs / A A/
le— VAR(16)
la— tRAD(38)— thsiin
tasnus) thanEn = toam(rs)-»
A0~A10 ” Row Address _‘@Z Column Address :w
tRWI..\ ) ’
towi(se)
< tAWD(20) ——— e
tRes(y > e tcwpis trwLss)
y
WE 74 \
twe(s2)
tops(23) | | toH(ey)
i’
Din / / ﬂt Data-in /
L tracw) >
e taag) torr@n
toacn) |«
Dout Hon { Data-out W /
teizz) p o
m - High or Low
Il 9005650 00011b9 204 MW
\V7
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NN514105A series
CMOS 4M < 1bit Dynamic RAM

EDO (HYPER PAGE) MODE READ CYCLE

RAS

CAS

AO0~A10

Dout

- trasp(a) o o TP
r—— lHHCP(ZS)"-Z X
1
l#——— tesHisy ——— le—— HPC@3) — - a— tRSHET)-»
terp13) t tcrr13)
fe—» e —— tRCD(4)——m >
i tcas(io) tepgg) tcaspig) | torge) tcas(ig)
; | - > e -
/] N /) N i
i I
i
1, | toacis) —wd r— toaL(18) -» - ‘CALUEI)J
|
| le— tRaD(38)— le—1— tRAL(19) —a»
tasR(4s) tcaH(1s) tasc(17) tcam(1s)
ra— tRAM@A7) - - tasc(17)-»te teaH(1s)
tasc(7) ‘
mﬂow 120 }{_ Column W % Column W /)Z Column w
T
tarcol— ] o
al
tresan {RRH(40)
t
le—>{ tRCH(39)
/ N\
L-vlmcm > et tcPa) —m L—tCPA(Z)——q toFF(24)
- > laaE e » taag) taa(s)
e trzon | torn(zs)
teac(r lt-—] TCAC() la—a| tcacq)
High-Z P s g@g @
{ Out ] L Out ] i Out p—
- +L¢ —bvl—d—
toizoz) toHcezz) toHc(22)

: High or Low
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NN514105A series
CMOS 4M X 1bit Dynamic RAM

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

taasP(e) trreze)
———JS r—‘mmaa)az
RAS ‘ ) V-
le—— teshs) < tHPC(3) —pw [ TRSHE7)-|
teap(13) torp(13)
le—— tRCD(34)——a
teasio) | ter@ tcas(ig) | lerig) tcas(10)
- “
cas _/ N N N/
l«— tRaD(s) tcaL(1s) - teaL(rs) o e toat(18) -
tasnys) 4 t
g e tRAHET) tcan(is) - >l GAH(15)
‘Asg(17> I tascun | teanps) | tascun
-
sonio DX o XA comm XK coom K7/ )X oo K]
le—— tar(ig) e thao —el | ] toeran
tresan
| tRCH(39)
X
= 7 \/ Z
e twpzis0)
et tRACIH) tCﬁ:A(Z) > terat2) o torree)
- tAA3) > la— tAAG3) le— tAA(3) | e TOFR(25)
la— tRLzan >
HigheZ teacn teacn) teacy)
([ -
Dout g ot  p——  Out >@§ out —nr
o l‘—b
toiziz) twez(zs)

/////)- vigh or Low
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NN514105A series
CMOS 4M % 1bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WRITE CYCLE

RAS

CAS

A0~A10

Din

Dout

[

N

-

trASP(33)

e tRHCP(2E)

et tCSH(E) ——

trp(zg)
—

N

- r——— LHPC43)— ja— tRSH(E27)
tcrri13) !
<t e 1RCOE4) — i
1cAS(10) tepgy tcasiio) tere) teas(10) torp(ia)
] Ll e | - N
L I —\ F\ S ——————
|
_/ NN SN
i
la-— tmo(as)»] 1 % -~ tRAL(19) ]
i |
tasrug) | | tRam7) tascon| toanps) tascun | teanqs) tasc(in| tcaH(is)
r— > (S l > |t )
- B 4 Ty
/x Row M// »} Column z {/ /)Z Colurnn w % Column K//
) — ~ N a
_ towise) J _ tow(se J towi(se) ’
i { ‘- »! trwies
twes(ss)| twens) twes(ss) | tweHisty twosiss) twenst)
- [ .
/ VI / /1N /
twesz) twp(sz) twe(sz)
»! -t~
1Ds(23) toHee) tos(es) toHet tos(23) o1
- e -] e
i
r - B — a -
M Data-in 1@3 Data-in E@Zr Data-in w

High-Z
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NN514105A series
CMOS 4M < 1bit Dynamic RAM

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

¢ tRp(20)
(33)
. —
RAS N
. teshs) ' tpRMw(45) tRsH(E7)
CRP(13)
le— tRCD(34) —» '
t t t
le—— tCAS(10)—=] SPo) re— tcas(i0) PO e teAs(10)—»y CARP(13)
CAS \ / /- N /]
‘H"D(”) - tRAL(19)
tash(4s) TnAH(m lAscm) tcaH(1s) tasc(17) | tcan(is) tascony | teaHps)
A0~A10 / /§£ Row. @ Column E(/ / /)] Columnw Column 4//
towLse [_ lcwu54)_L tm(s‘lL
} e e
- tRwh(ze)—> trwiss)
nlc_sm) le— towD(14)—»] le— tCWD(14)—m le— tCWD(14)
—_— 7, f
WE N_ | S;j/ Sj[
tawp(zo) le—bl le—t tAWD(20)—»{ la—iol [e—|- tAWD(20)—» twe(s2)
. twp(sz)l tweis2)
tRAC@) 'cFA(Z) - l+ topa2) -
taa) taacs) taaa)
le—s] tcac(y le—e1 tcacq le—sl tcac() | je—w tOHE21)
- z
Din In In X tn X7
ol
tos(es) tps(ea) tps(2y)
| amaeen | -
toaco) toHe) tcac( toHet) tCAC(['I)
taam) taam) 1aA(3) twez(zs)
twez(s) twez(26)
te— tRACH) ——» I
| k!
Dout { Data-out Data-out Data-out
N\ N A

/////]vigh or Low
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NN514105A series
CMOS 4M < 1bit Dynamic RAM

RAS ONLY REFRESH CYCLE
[« tRe@2) - ~
I — tras@) > t—— tRpEg
—_—
RAS Z
terr1) tRPC(3s)

&8 / A

tasras) | | tran@?)
[y

;r‘_> p ,
A0-A9 /X_Row XU/ / /X

Note: WE, A10 = Don't care. m +High or Low

CAS BEFORE RAS REFRESH CYCLE

-——————— trewz)

e i tRas@n —i ;tnp(ae)ﬂ
RAS _/ tRrc(as) & \_
teengs) t* r«— tcHR@m) -

fa—w 10FF(24)

.

’ igh-Z
; Dout Hg

m : High or Low
Note: A0O~A10 = Don't care.

WE must be high at the falling edge of RAS in order to prevent from entering test mode.

M 9005650 0001174 L71 B
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

trcuz) thous) — o
tRas(a1 ra— tRP(20)- taas@y re tRP(20)-»
————
RAS S / \____
la————————— taRp(16)———
t
ki) tRoD(4) tRSH(27) toHRM-» toRP(13) —
l‘_’ teas(io) ['_ |
X
cas __/ N v
[#— tRAD(36) =| traL(ie) ——» torr24)
tasrus) | | tRAHAY)  tascin torR(es)
> [ - tcam(is) <
Ao-a10 L% Raw X777 cowmn X7/ 7 7
tRcs(a1) t'n:_m.-au) twap(se) tRRKH@0)
WE / \J X
e tGAC(1) -2 twezes
tanE) —»
tRac(4) -+
Dout HighZ X Vaid Data-out A
teizz) .
/////): High or Low
B 9005650 000LL7?5 505 W
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NN514105A series
CMOS 4M X 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

- tRo2) - - trewz)

-y
tras(a) > |<—‘RP(29)—> ra— tRAS(3Y) tRP29)-»|
i
RAS N / N l ____
[ taR(16)—— =
tere(13)
le tRCD(34) o L tRsH(27) e tcHR(7) » rwlcnpna)—>
! {
cas __/ NN
- !RAD(SS)T tRAL(19) —»]
tasr@e) | | tRaH@7)  tascor)
et - e toaH(15)
Ty
Row E@] olumn E@
ac-at0 LR ;! Colu
twesss)
- re— tweH(s1)
- twp(sz):1 'wnp(sa)r_, le_»i TWRH(59)

WE I L RO

tos(2a) L_
- > tonen——™
Din @3 Valid Data-in X/ //

bout High-Z

/////\: High or Low
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NN514105A serles
CMOS 4M X 1bit Dynamic RAM

’

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

tRcia2) »
taas(an) - treze) |
RAS \ < :
t t
o esRan f | terre o B
N tres)
CAs N / N4
twsRise)| | twHrs?)

wE 7 - VI 7
AG-A10 /7 /)

High-Z

Dout

:Hvigh or Low

M The NN514105A has an 8 bit parallel Test Mode Function for reducing test time. In the Test Mode, memory configuration
is 512K x 8 bits and the Column address A0 is ignored.

a. Entering the test mode: .
The NN514105A 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 Din is written to 8 parallel memory cells at the same time.
During the read cycle, if all read data is equivalent then a "1" is output from Dout.
If even one bit is not equal then a "0" will be output from Dout.

c. Exiting the test mode: _
The NN514105A will exit the test mode by either a RAS only refresh cycle or a CAS before RAS refresh cycle with 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.

B 9005650 0001177 380 EW
NPNXX 362

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



NN514105A series

CMOS 4M X 1bit Dynamic RAM

SELF REFRESH MODE

_ trpizo [ thass(a)) ——————» rﬁu__.'ﬂpsw
RAS ; /
trpcas) _ Yosrin ‘CHS(G)‘ 1CRP(13)
as _ /X 7 N
» lornie) tasns)
A0~A10 / /m ROW Xoou_
torF(24)

High-Z

vou 7777

gl

B The NN514105AL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

. High or Low

The NN514105AL Self Refresh Mode is entered by using CAS before RAS cycle with WE * high * and holding RAS and

CAS signal “ low " longer than 300us.

b. Continuing the Self Refresh Mode:

The Self Refresh Mode is continued by holding RAS " low " after entering the Self Refresh Mode.

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

Mode.

c. Exiting the Self Refresh Mode:

The NN514105AL exits the Self Refresh Mode when the RAS signal is brought * high *.

363
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NN514105A series
CMOS 4M X 1bit Dynamic RAM

ORDERING INFORMATION

NN514105AXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

NPNX

BLANK :
L .

4105

364

45

AR :

B 9005L50 0001179 153 W

70 :

45ns
50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPE |l (Normal Bend)
Plastic TSOP TYPE i (Reverse Bend)

Standard Version

Long Refresh Version
128ms Refresh

EDO (Hyper Page) 4M x 1
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