NN514105A series EDO (Hyper Page) Mode \/
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 resulting 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 muitiplexing. - _ -

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.

Multiplexed address inputs permit The NN514105A series to be packaged in a standard 26-pin plastic SOJ, 26 pin
TSOP TYPE I. The package sizes provide high system bit densities and are compatible with widely available automated

festing 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
W 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 SO0pA
B 1,024 Refresh Cycles
Parameter -45 | -50 | 60 | -70 — Standard distributed across 16ms
RAS — L version distributed across 128ms
Max. RAS
| Access Time  (tapg)| *°7 | 0n® | 0ne ) 700 B Self Refresh Mode
Max. CAS 13ns | 13ns | 15ns | 20ns L YerSion)
| Access Time  (teac)| | M All inputs/Outputs and Clocks
Max. Column Address | o3¢ | 28ns | 30ns | 35ns fully TTL and CMOS compatible
AccessTime  (tan) ‘ B Refresh Modes
Min. Read/Write 80ns | 90ns | 110ns | 130ns RASonly
CydleTime (o) 1 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© 26{0 Vss Vss 0 26 O1]0 pin
WE O 2 250 Dout Dout @ 25 20 WE
RAsO 3 240 CAS CAS [0 24 30 RAS
NC O 4 230 NC NC 23 4|0 NC
A0 s 22[0 ' AQ A9 022 5[0 A10
A0 O 9 1810 A8 A8 [is 9o Ao
Al 010 178 A7 A7 47 10D A1
A2 014 16[0 A6 A6 16 1[0 A2
A3 012 150 As A5 15 12[0 A3
vee 013 140 A4 A4 14 13[0 Vee
N e m———————— S ——
26/20-pin TSOP TYPE (1) 26/20-pin TSOP TYPE (1)
Normal Bend ( 300 mil ) Reverse Bend ( 300 mil )
P26/20TP-2A P26/20TP-2A-R
Din{ —51H Vss
wed|2O 25(1 Dout
RAS((3 24 hCcAS
nc|4 23|hNC
Aiod|S 22D
10 Ao PIN NAMES
AO~A10 | Address Inputs
Ao 18/ Ag f Row Address Strobe
A3 10 17(Pp A7 CAS Column Address Strobe
|11 16(p Ag Din Data-in
Azd|12 15|01 As
Vecd|13 14]{1 Aq Dﬂt 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

W_ < Lo — l———————— Di

E WE Ciock Data-in Buffer Din
= CAS Clock ' Generator
CAS O - Generator >

, 4
+ o
Column Address N Column Decoders Data

A0 O— __> Buffers > & Outé)ut Control ™| Out |0 Dout

A1 ol 1 |4 locks Buffer

A2 O— L’

A3 O > Refresh »| Sense Amplifiers

8 Controller ﬁ 'O Logic

A4 O—

AS + -—0O Vee

A 0 Refresh <—0 Vss

A7 O— Counter

A8 O—

A9 O— @

N [}
A10 O"'"__\/ Row Address > 2
Buffers 8 :> Memory
a Array
4 H (4,194,304)
- j— — | 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.
Voitage on Any Pin Relative to V. Vin,Vout -1to7 \ . . !

g y - S8 Functional operation should be restricted to
Voltage on Vec Relative to Vss Vee —lto7 v the conditions as detailed in the operational
Storage Temperature (Plastic) Tstg | ~55t0+125 °Cc sections of this data sheet. Exposure to ab-

Power Dissipation Pd 1.0 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta 0to+70 °C tended periods can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vee Supply Voltage 4.5 5.0 5.5 v

Vss Supply Voltage 0 0 0 A

Vig Input High Voltage, All Inputs 24 — 6.5 \"

' input Low Voitage, All Inputs -1.0 — 0.8 v

Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
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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
leot Operating Current -45 130 MA | tao = tac (min.) 1,2
-50 120 mA | RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
lccz | Standby Current 1.0 | mA | RAS=CAS2(Vg-02V)
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+0.2V)
loos Refresh Current -45 130 mA | tge =tgc (min)
(RAS only refresh) -50 120 | mA | RAScycling, CAS =V, 1
-60 110 mA
-70 100 mA
lccs EDO (Hyper) Page Mode Current -45 105 mA | typg = typg (min.) 1,2
50 100 | mA | RAS=V,
-60 920 mA | CAS, Address cycling
-70 80 mA
loes Refresh Current -45 130 MA | tge = lgc (Min.)
(CAS before RAS refresh) -50 120 mA | RAS, CAS cycling 1
-60 110 mA
=70 100 mA
icce Refresh Current 150 BA | 1024 cycles / 128ms
(NN514405L/BL: tras < 200ns, WE 2 (Vg - 0.2V)
CAS before RAS refresh) All other inputs are stable at (Vg - 0.2V)
or {Vgs+0.2V)
lccy | Self Refresh Mode Current 100 PA | RAS =CAS <{Vgg +0.2V)
All other input high levels are ( Vs - 0.2V )
or input low levels are (Vgg +0.2V)
'R} Input Leakage Current -10 10 pA | OV < V<55V, Others = 0V
-(Any input pin)
Nl ol Output Leakage Current -10 10 pA RAS > Viu(min), CAS 2 V(min)
(For high impedance state) OV € Vour £5.5V
VoH Output High Voltage 2.4 \ lon =-5.0 mA
Voo Output Low Voltage 04 v loL = 4.2 mA

Notes: 1. Igg1., loca» locs and logs depend on cycle rate.
2. lgcy and I, 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
(o Address(AD ~ A10) — 5 pF
Cre RAS, CAS, WE, Din - 5 pF
Cour Dout - 7 pF

NPNX
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

A.C. OPERATING CONDITIONS
Vig/ Vi =24V /08V Vg, !/ Vg =2.4V/0.4V
Operating conditions : ( 0 °C<Ta<70°C, Vi = 5.0V £ 10%, Vgg = 0V) (it 3,4, 5)

Test conditions :

output loading C, = 100pF + 2TTL

349

No. | NOTES PARAMETER i %0 0 70 UNITINOTE
JEDEC | STD. MIN. l MAX. MIN. | MAX. MiIN. | MAX. MIN. | MAX.
1 |toiiav |toac |Access Time from CAS — ' 18 | — |18 | — | 15 | — | 20 |ns|613
2 | touzay topa  |Access Time from CAS Precharge — 28 — 30 | — | 3 | — | 40 |ns[1314
3 |tavav [taa | Access Time from Column Address — 23 — 25 — 30 — 35 |[ns|7,13
4 |tpuqv |trac |Access Time from RAS — | 45 | — 50 | — | 60 | — 70 |ns|67
5 | tascnr |tosn |CAS Hold Time 30 | — [ | — |4 | — |8 | — |ns
6 |taicx |tows |CAS Hold Time (Self Refresh Mods) 50 | — | 50 | — | 50 | — | 50 | — |ns
7 | taiiomt [tewr | CAS Hold Time (CAS befors RAS Refresh) | 10 | — | 10 | — 10 | — | 10| — |ns
8 | torectz |tpn | CAS Precharge Time 10 — 10 | — 10 | — 10 | — |ns
{CAS before RAS Refresh)
9 | terocin itep | CAS Precharge Time — 5 — |5 — 5 — |ns| 14
10 | toLicht toas CAS Pulse Width 100K 8 100K . 10 100K 15 | 100K | ns
11 | teipee (tosn |CAS Setup Time 5 — 5 — 5 — 5 — | ns
(CAS before RAS Refresh)
12 | tepiox [toz CAS to Output in Low-Z 0 —_ 0 —_ — [¢] —_ ns| 8
13 | toore (terp | CAS to RAS Precharge Time 5 — 5 — 5 — 5 — | ns
14 | toiswiz |towp | CAS to WE Delay Time 5 ¢ — | 158 | — {158 | — |20 | — [ns] 11
15 | toLiax |toan | Column Address Hold Time 10 | — |10 | — 115 | — |15 | — |ns
16 | tpiax |tar | Column Address Hold Time 30 — 35 — 40 — 40 — | ns
Referenced to RAS
17 | tavere {tasc |Column Address Setup Time ] — 0 — 0 — 0 — |nsi 14
18 | tavcHr |tcar | Column Address to CAS Lead Time 13 —_ 13 — 18 — 23 —_ ns
19 | tavar |tma. | Column Address to RAS Lead Time 2% | — (27 | — 13 | — |3 | — |ns
20 | twwiz tawp |Column Address to WE Delay Time 5 | — |27 | — 30 | — |3 | — |ns| 11
21 [ toipx |ton | Data Hold Time 10 —_ 10 — 10 — 10 —_ ns| 12
twiiDx
22 | toroox (tone | Data Qutput Hold Time - — — 0 — Ins
23 | toyerz Itps | Data Setup Time — —_ 0 —_ 0 i — ns| 12
tovwie
24 1 teypaz |tore | Output Buffer Turn-off Delay Time 12 0 13 15 15 ns| 10
25 | tguaz |lorr | Output Buffer Turn-off Delay Time 12 0 13 15 15 {ns| 16
Referenced to RAS
26 | twiooz {twez | Output Buffer Turn-off Delay Time 1} 12 0 13 0 15 0 15 | ns
Referenced to WE
27 | toLians Itasn | RAS Hold Time 15 1 — 15 — B | — | 20 | — |ns
28 | touorus | taror | RAS Hold Time 28 — 30 — 35 — 40 — | ns
Referenced CAS Precharge
29 ltguorie tap | RAS Precharge Time 25 — | 25 | — 3 | — | 40 | — |ns
30 |tarerie |taps | RAS Precharge Time (Self Refresh Mode) | 80 | — | 90 | — | 110 | — | 130 | —
31 |tasmr |taas | FAS Pulse Width 45 100K | 50 | 100K 60 | 100K | 70 | 100K | ns
32 |tainm [taass | RAS Pulse Width (Self Refresh Mode) 30 | — |80 | — |30 | — |30 — |ps
33 ltaiks |trase | RAS Pulse Width (EDO (Hyper Pags) Mode) | 45 | 100K | 50 | 100K | 60 |100K | 70 ! 100K | ns
3 |taics taco | RAS to GAS Delay Time N 13 13 |13 13 | 13| 4 | 13 50 |ns| 6
B 9005650 000L1kY 7c2 M
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NN514105A series

CMOS 4M x 1bit Dynamic RAM
YMBOL -45 -50 -60 <70
NO. SYMBO PARAMETER NITINOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
35 |tauocio [tapc | RAS to CAS Precharge Time 10 | — |10 | — 10|~ ]10]— |ns
36 |tgiav |trap |RAS to Column Address Delay Time 1120 | 11 |23 | 11 |3 |11 {3 {ns| 7
37 [tgoax |triz | RAS To Outputin Low-Z o —_ 0 - 0 _ 0 — | ns
38 | tyiawie | thwp | RAS to WE Delay Time 46 | — |50 | — |60 | — | 70 | — [ns| 11
39 | torowez | troy | Read Command Hold Time 0 — 0 —_ 0 — 0 — |ns| 9
| 40 |tpyawiz [trry | Read Command Hold Time 10 -_ 10 - 10 _— 10 —_ ns| 9
Referenced to RAS
41 | twheotz | tres | Read Command Setup Time 0 — 0 — 0 — 0 — | ns
42 |tpope |the | Random Read or Write Cycle Time 80 —_ 90 - 110 - 130 — | ns
toiocte |tipc | Read or Write Cycle Time 20 | — ]2 | — |25 | — | 3 | — |nsh314
(EDO (Hyper Page) Mode)
trrorie | tamw |Read-Modify-Write Cycle Time 05 | — {116 | — | 135 | — | 156 | — |ns
toroct2 | trAMw | Read-Modify-Write Cycle Time 50 — 62 — 65 - 70 — | ns (13,14
(EDO (Hyper Page) Mode)
toer trer | Refresh Period — 16 — 16 — 16 — 16 [ms| 156
47 [tmyax |tran | Row Address Hold Time 10— (10| =710 —1]1]—|ns
48 {tymo |tase |Row Address Setup Time - — 0 — 0 — |ns
49 [ty tr Transition Time (Rise and Fall) 2 50 50 2 50 2 50 |ns|45
50 | twirwhi| twpz | WE Puise Width for Disable 5 — — 7 — 7 — |ns
When CAS High
51 | toLywht [ twen | Write Command Hold Time 10 — 10 -— 10 — 15 — | ns
52 | twriwi|twp | Write Command Pulse Width 10 — 10 — 10 — 15 — | ns
53 | twiicrz |twes |Write Command Setup Time 0 — 0 — 0 — 0 — |ns| 11
54 | twiichi |tow | Write Command to CAS Lead Time 15 — 15 — 15 — 20 -— | ns
55 | twL1rHy | thw | Write Command to RAS Lead Time 15 —_ 15 — 15 — 20 — | ns
56 |twiLipte [twsr |Write Command Setup Time 10 — 10 — 10 — 10 — | ns
(Test Mode}
57 | tpLywnt | twin | Write Command Hold Time 10 — 10 — 10 — 10 — {ns
(Test Mode)
58 | twzriz | twrp | WE to RAS Precharge Time v | — |10 | — | 10| — |10 | — |ns
(CAS before RAS)
59 | ta ywhe | twan | WE to RAS Hold Time 0 | — | 10| — |10 | — |1 ] — |ns
(CAS before RAS)

NPNXX
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NN514105A series
CMOS 4M x 1bit 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.

- AC measurements assume ty=3ns. All AC parameters are measured with V; (min.)2Vgg and V,y(max.)<Vcc 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 Vi and V,,.

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

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

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either tpoy or trry 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.  toee Only applies when RAS is high.

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

characteristics only. If tyes2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyyp2trwp(min.), towp2towp(min.) and tayptawp(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 topa
- tasc2iop to achieve tpg(min.) and tgpa(max.) values.

- tper=12Bmsec for Long Refresh version (L version).

. torr applies only when CAS is high.

M 5005L50 000Llbb 575 HE
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NN514105A series ’
CMOS 4M < 1bit Dynamic RAM

READ CYCLE
tacuz)
tRAS(31) i vd—-——-—tFlP(29)———h
RAS \ / N
e—t
terp(13) CSHiS)
< » |4——— tRCD(E4) ————ja— tRsHE?) te— terp(13) —e
et —— LCAS(10) ———]
CAS _/ \ \ / /
e tRAD(36) tRAL(19) J
) tcaL(s) >
tasmus) tascin <—>] tcan(1s)
s g !
/X Row Address X///////X_ Column Address X/
W
AO-A10 olumn Address |
tar(ie) tReH(39)
trcs(at) tARHED)
WE Y Y/
lt— TCAC(1) — o toFR(2s)—
tanm ——
traci) ——» le— torrea—»
High-Z -
Dout 9 Valid Data-out z——'
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NN514105A series
CMOS 4M X 1bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

[ tRe(a2)

trasg@y- -

RAS -

I e ——
terei1z)

‘ i
- — trepey ™+ tRsHen — ™ r—%npus) ——PI
<———tcas(i) - |

i
€As N\ [/

. — . taR(18) :
|
le«—— tRAD(36) - : -t RAL(1G)
tasreas) thaner) tascin tGAH(15)
o

g - >
i

AO-A10 7/ /X Row Address &{}f/ﬁ //%L Column Address Z(/}// 7/ 7 T 7

; |
- — towyse) —

b —————— tRw (55) —
oy typs)

twes(ss) J . (e

tbs(za)

twensn >

-~ --—tppyar) —>‘

Din /) /R ValidDatein X/

Dout High-Z

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

READ-MODIFY-WRITE CYCLE
<t tRMwi(44)
- tRasa) p trp(s) >
RAS S \_
tcre(13) loswe) tcrpr(13)
e tncD(u)_>r<— tRsH(er)

— leaspop———— |

cas __/ NN iy

e tAR(16)

La— tRAD(36)—

tasciin

tasr(s) tRAH(47) - tcAH(15)

A0~A10 ﬂ Row Address _‘@3 Column Address :w

- tRwD(EE) ———————» ‘

tewiisa
e tawp(20) ————
tRCS(41) g > e towpps ) tAwL(55)
WE A N/
WE » 4
tweisz)
tosees)| | toHE
[

Din /)Zr Data-in

L tracw)

e taa) > torr@n

teac) | »

High-Z v, Data-out W /

toizez [//77]: Highor Low
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NN514105A series
CMOS 4M % 1bit Dynamic RAM

EDO (HYPER PAGE) MODE READ CYCLE

RAS

CAS

A0~A10

Dout

terr(ra)

t
« trasP(3a) - RP@9)
r— ‘RHCP(zs)‘»Z S
1
l—— tcsh(s) — a—— tHPC@3) — - e RSHET)-»
terp(ig)
tt-—— YACD(38) 4 -
teasio tep) tcaspg | torm tcas(io)

[
|
(
!

tAsA48)
-

I gy gy s A g A

X

-

‘ e toane r toav(is) -» - ‘CALUB)J

«— tRAD(36) —»- e—| tRAL(19)— )

tcaH(15) tasc(17) tcaH(is)
e {RAHGA7) -l | - tasc(17) »e [— toan(s)
tasc(1n ‘

Row 150 m Column E(/ % Column W ﬂ Column w

T

taR(16) % e
tresian {RRH(40)

la—{ tRCH(38)

/
Lv tRraC(4)

UL

> et torap —» L‘tCPA(Z)—H toFF(2e)le—m

tRLz(an

High-Z

» laaE e » tan) taa(y)
torR(zs)
- »{ tcacq) la—n{ tcac(n) la—a| tcac()
7 - 3
3@ Out ii@ZL Out j@;( Out b—
< e e
toizoz) toHcez) toHc(22)

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

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

RAS

CAS

A0~A10

Dout

trase(3a) trpezs)
——ﬂs <—'Rﬂcp(zs)—>z X
le— tesHs) —— j———— tHPC(43) —m»i - TRSH(27)|
tear(13) thoo@s) terp(13)
N tcas(o) “cP(s) tcaspo)y | terg) tcas(10) B
-
/ \ / N N / /
; |« traos) tcaL(18) - teat(is) - e toar(1)
ASR(48
<(—>) la—n tRAH@7) tcangsy - > tean(s)
tasc(i) | tascan | toanprs) | tascan
-
X o KX camm WX coiem X7 X oo
tAR(16) I {
le—— tan(ig) [ R e tRRHEO)
tacs@n
e tRCH(29)
7 \ A
"
e thPZ(SO)
lt—— {RACH) tCtjt\(z) > e topaz) torrg
la- tAA(3) » la— taA(z) -~ le— tAnz) > le— tOFRES)
le—— tRizan |
HighZ teacn) teac) teac
I -
. o p——< Out out p—r
o L—P
terziiz) twez(ze)
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WRITE CYCLE

. tRASP(33) - m
—ﬁg f— tRHCP(ZB)H#&
RAS - \_
lt——— tosHEs) —— o r——— HPC(a3)— ja—— tRSH(27)
tcrpiia) |
<« a——— 1RCD(34)— » !
teaspo) | tep) tcasig) teri) teas(io) terp(13)
] - > ¢ r
§ /RN /N /
I
g lRAD(ae)»] ‘ l« |- trat(ry -
i |
tasrus) | | tRAH(T) tASC(ﬂ) tcan(is) ; tascan | teanps) tascirn)| teaHps)
i - ‘ > [ e -
X R 7 ‘ Col Column _ | Cotumn ]
XX s XK G XX e X
AD~A10 ey /A | X
towe(se) ‘ towi(se) J “ towi(se) J
| >l r »! trwies
twesisa)| twensyy twesiss) | twerist twos(ss) twenist)
> > T‘ et .
WE /; /N / g (N 4 Y
twe(sz) twp(sz) twe(sz)
et
1Ds(23) toHE1) tos(23) tpHet tDs(e3) toHEY
ot — ] <] - »
@ b
z - B — r N
Din M Data-in @3 Data-in i@; Data-in W
Z - -

Dout High-Z

////]: igh or Low
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

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

t
trasP(as) e
- ——
RAS \
4
. teshs) traMwias) tRsHE7)
CRP(13]
P(13) le— tRCO(34) \ \ : {
tcas(10)—s] PO re— tcas(10)— il le— teAS(10)—m CRP(I3)
CAS 7 N /7
| tRaDise) - tRav(1e)
tashue)| tRaHE?) _LASC(W) teaH(15) IAsc(m tcaH(s) tascpn | toaH(s)
A0~A10 /Z%HOW @ Column K/ /)] Columnw Column w Z/
towLise L 'GWL(54)_L ‘cwu.ulL
ot — —
: tRwoizs)—> YrwLss)
nlcisw) le— towp(14)—» le— tCWD(14) o= le— tCWD(14)
-
WE / N SLj[ Sj[
tAWD(20)—o{ ta—bl te—I LAWD(20)—»{ le—ri le—{— tAwD(20) —»| twe(s2)
twp(sz)l WP(52)
tracw@) 1cPAQR) = topai2) -+
tan) tan@) taa)
le—=] tcacqy le—! tcac) le—w! toac(t) | je—wy tOHEY)
- 4
Din In In ﬁ‘ n W
tos(es) tos(z) ‘03(23-)
[y e
teac toney | toac toHe1) 'CAc(r)
taas) taa) 1aa) twezze)
\ twez(2e) twez(26)
te—— LRACH4) ————»f .
! b
Dout { Data-out ——  Dataot H—< Dalaout P———
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

RAS ONLY REFRESH CYCLE
[+ trouy — ﬁ
- tras(a1) - ——— tRpg) ]
—_—
RAS 1 S Z
CRP(13) trpc(3s)
l‘—’

il
cas /[ \—/
tasruas) | | tRaH@?)
-

;I‘_> N :
AO-A9 /X _Row_ X . /X

Note: VVE, A10 = Don't care. m +Figh or Low

CAS BEFORE RAS REFRESH CYCLE

— trewz)

j— tRPEe) — — ol thas@n > ptnp(ae)*»
RAS ___/ tarc(ss) & \_

teens) — 4————— tcHR@m) -
m js tesritn 41/ m

Fa—a 10FF(24)

.

| High-Z
; Dout _ 9

m : High or Low

Note: A0~A10 = 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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NN514105A series
CMOS 4M x 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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NN514105A series
CMOS 4M X 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

- tRoz) - - - - treuz)

——
.- taasa) ; |+1RP(29)+ ra— tRas(31) tRp(20)-»
! i
RAS N / N / N
|
1
[ taR(1g)——- > i
tere(13) !
tRCD(34) —— tRsHizn >
| |

e tCHR(7) r—-icnpna)—»
|

s __/ N\ | Vi

e - tRAD(E) tRAL(19)+J
tasrue) | | tRaH@n  tascn
“«—> i - 1CAH(15)

AO-A10 ﬂr Row :@ Column E@ /

1
twesss)
- ra— tweH(s1)
- tWP(sz)% 'WRP(SB)r_, *7’1 twhH(ss)
JE— / /
WE 8 Ll X
toses)
ot > [e— tpy1y—™

Din X Valid Datarin X/

Dout High-Z

: High or Low

B 9005L50 000LY17L 44y HR
361 NPNX




NN514105A serles
CMOS 4M x 1bit Dynamic RAM

]

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

tRc2) -
taasian) ol le—tRRCR
RAS S :
X )
tapg, tenl
o losman | tonrm B
_ trus)
CAS N / Y
twsrise)| | twHr(n

wE /AT [ T
AC-~A10 / /

High-Z

Dout

:Hvigh or Low

H The NN514105A has an 8 bit paralle! 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: e _
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.

I 9005650 0001177 380 EA
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NN514105A series
CMOS 4M x 1bit Dynamic RAM

SELF REFRESH MODE

tRe(29)

[ tassiy) —————» r—tRF'Sﬁﬂl__.
RAS 1 / k

trpcs) _ tesmr) tcHsie) 1CRP(13)

o _ X 7 \_

tepne)

A0~A10 m ROW XOOL

LoFF(a4)

wou 777

High-Z

Rl

: High or Low

B The NN514105AL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

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 *.
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NN514105A series

CMOS 4M X 1bit Dynamic RAM

ORDERING INFORMATION

NN514105AXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

NPNXX

B 9005650 0001179 153 mm

BLANK :

4105

364

45

AR

70 -

45ns
50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPE (I (Normal Bend)
Plastic TSOP TYPE Il (Reverse Bend)

Standard Version

Long Refresh Version
128ms Refresh

EDO (Hyper Page) 4M x 1




