NN511662 series EDO (Hyper Page) Mode \/
CMOS 64K x 16bit Dynamic RAM NPNX

DESCRIPTION

The NN511662 series is a high performance CMOS Dynamic Random Access Memory organized as 65,536 words by
16 bits. The NN511662 series is fabricated with advanced CMOS technology and designed with innovative design tech-
niques resulting in high speed, extremely fow power and wide operating margins at both component and system levels.

The NN511662 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 asynchronous 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 256 address combinations of AQ to A7 during a 4 ms period.

Multiplexed address inputs permit the NN511662 series to be packaged in a standard 40-pin plastic SOJ,44-pin plastic
TSOP TYPEIl. The package sizes provide high system bit densities and are compatible with widely available automated
testing and insertion equipment. System level features include single power supply of 5V £10% tolerance and direct inter-
face with high performance TTL logic families.

FEATURES W EDO (Hyper Page) Mode Operation
W Separate WE (UWE, LWE) for Byte

B 65,536 X 16 bit Organization Selectiop .

B Single 5V £10% Power Supply B Byte Write Mode Operation

B Performance Ranges W Low Power Operation

Low Standby Current (CMOS level inputs)
- Standard 1mA

Max. RAS - L version 50pA
AccessTime  (taac)| 40 | 45nS | SOns | GOns | -70ns W 256 Refresh Cycles

Parameter 40 | -45 | 50 | -680 | -70

Max. CAS 10ne | 15ns | 18ns | 18ns | -20ms - Standard distributed across 4ms
Access Time  (tcac) — L version distributed across 32ms
Max. Column Address M Self Refresh Mode

Access Time (tan) 2ins | 23ns | 25ns | 30ns | 35ns (L version)

g;r; :Te:ndsNrito tocy | 70n | 80ns | 9ans | 110ms | 130ns B All inputs/Outputs and Clocks

fully TTL and CMOS compatible
B Refresh Modes
RAS only
CAS before RAS
Hidden Refresh
B High Reliability Package
Plastic 40pin SOJ (P40SJ-2B)
Plastic 44pin TSOP TYPEIl (P44/40TP-3B)

Bl 9005650 0001514 &20 WA
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)
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43 [0 /016
42 M 11015
41 11 1014
40[M /013
390 11012
3s D o1
37 [0 VO10
36 [0 1VO9

35[0 NC

320 Vss
31[0 CAS
300 OF
29D NC
280 NC
270 NC
260 A7
25[0 A6
240 A5
23[0 vss

44/40-pin TSOP TYPE (1)

(400mil)
P44/40TP-3B
PIN NAMES
AO~A7 Address Inputs
RAS | Row Address Strobe
CAS Column Address Strobe
OE Output Enable
/O1~1/O16 | Data-in / Data-out
UWE | Write Enable
Upper Byte Control
LWE | Write Eneble
Lower Byte Control
Voo +5V Supply
Vss Ground
NC No Connection
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NN511662 series

CMOS 64K x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

LWE O
UWE &
OE & 4 Y
EAG (—— ] AASClock | WE Clock
RAS O Generator | Generator |__
) ¥
—a CAS Clock OE Clock
[ —t |
CAS Generatar Generator
¥ '
Refresh
Counter Yy
Column Decoders
I e 101
Lower
— Byte [ )
AD - Sense Amplii < > ?}% .
nse Amplifiers
A1 C—w » & 1/O Logic Buffers *
A2 O 1108
A3 —w Address
. Bufters
A4 e ; l
A5 CO—» /0
. [ | 9
A6 C—mm o Memory Upper
~ 2 Array Byte L]
A7 O 3 (1,048 ,576) Data .
a 0 .
z Butfers
2 110 16
Substrat ,
‘Bas -—O Vee
Generator «— Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout -1t07 ' s°|Ute. maximum. ratings are exgeeded.
Voltage on Ve Relative 1o Vsg Veo 107 v Functlon'a! operation s.houI.cI be restnctgd to
St P wre (Plasti Tet 55 10 +125 - the conditions as detailed in the operational
orage empéra‘ure.( astic) 9 o sections of this data sheet. Exposure to ab-
| ________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.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 45 5.0 5.5 \"
Vss Supply Voltage 0 0 0 v
Vin input High Voltage, All Inputs 2.4 — 6.5 v
Vi Input Low Voltage, All Inputs -1.0 — 0.8 v
Note: All voltage values in this data sheet are with respect to Vg4 unless otherwise specified.
M 9005650 0001516 T3 N
\VZ
709 NPNX
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

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

ISYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lcct Operating Current -40 180 mA | tpg = tpe (Min.) 1,2
-45 160 mA | RAS, CAS, Address cycling
-50 140 mA
-60 120 mA
-70 100 mA
lccz Standby Current 1.0 mA | RAS=CAS 2 (Vgs-02V)
20 | mA | RAS=CAS2V)
Standby Current 50 PA | RAS=CAS = (Vge-0.2V)
(L version) Al other inputs are stable at ( Vg - 0.2V)
or (Vgg +0.2V)
loca Refresh Current -40 180 MA | tge = tgc (min.) 1
(RAS only refresh) -45 160 mA RAS cycling, CAS = V,
-50 140 mA
-60 120 mA
-70 100 mA
lecce EDO (Hyper Page) Mode Current -40 180 mA | thpc = type (Min.) 1,2
-45 160 mA RAS =V,
-50 140 mA | CAS, Address cycling
-60 120 mA
-70 100 mA
lcos Refresh Current -40 165 mA | tgg =t (min.) 1
{CAS before RAS refresh) -45 145 mA | RAS, CAS cycling
-50 125 mA
-60 105 mA
-70 85 mA
lcce Refresh Current 150 WA | 256 cycles/32ms
(L version : CAS before tras £200ns, WE 2 (Vg - 02V)
RAS refresh) All other inputs are stable at ( Vep - 0.2V)
or (Vgg+0.2V)
lccz | Self Refresh Mode Current 100 HA | RAS=CAS <(Vgg+0.2V)
(L version) All other input high levels are ( Vg - 02V)
B or input low levels are ( Vgg + 0.2V)
14! Input Leakage Current -10 10 HA QV < V), £ 5.5V, Others = 0V
{Any input pin)
ol | Output Leakage Current -10 10 pA | RAS 2 Vi (min.), CAS = Vy(min.)
(For high impedance state) OV S Vgour 5.5V
Vou Qutput High Voltage 24 v loy =—5.0mA
VoL Qutput Low Voltage 0.4 \ lop =42 mMA

Notes: 1. Iggy, Icca , lccs and Iggs depend on cycle rate.
2. lgcy and Iy 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
Cha Address{A0 ~ A7) — 5 pF
Cre RAS, CAS, UWE, LWE,OE — 5 pF
Cour VO1~1/O16 — 7 pF
B 9005650 000L51L7 53T W
NPNX 710
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

A.C. OPERATING CONDITIONS

Test conditions : Vip/ VL =24/08V Vor/ VoL=2.0/0.8V output loading C; = 50pF + 1TTL
Operating conditions : ( 0 °C<Ta<70°C, VcC =5V = 10%, Vss = 0 V ) (NOTES 3,4, 5)

No, |NOTES PARAMETER 0 e %0 had 70 lunir |NoTE
JEDEC | STD. MIN. | MAX.| MIN. | MAX.| MIN. [MAX.| MIN. | MAX.| MIN. | MAX.
1 | toutav [tcac |Access Time from CAS — |10 | — |18 | — 15| — | 15| — | 20| ns |6,13
2 | touzav |tem | Access Time from CAS Precharge — 28| — |28 | — |30 | — | 35| — | 40 | ns |13,14
3 |tavav !tan |Access Time from Column Address — |21 | — |23 | — 126 | — | 30| — { 35 | ns 7,13
4 |taiiov |trac | Access Time from RAS — {40 | — |45 | — |50| —[60] — ]| 70| ns| 67
5 | taticr |tesn | CAS Hold Time 30| —|so|—Jas|—]a5| —|8s5]—|ns
6 | taLscx |toms | CAB Hold Time (Self Refresh Mode) 50| — |60 | — (50| — | 80| — [ 50| — | s
7 | tacicnt |tcun | CAS Hold Time (CASbeforeRASRefresn) | 8 | — | 8 | — |8 | — | 10| —| 10| — [ ns
8 | tonzoz [torn |CAS Precharge Time 7 ({—|8!—|8|—]|10]|—|10|—1|ns
{CAS before RAS Refresh)
9 | tcwscro [tep | CAS Precharge Time 5§ | — |85 | —|858|—|51—~151}—]|ns| 14
{EDO (Hyper Page) Mode)
10 | toricmt |toas | CAS Pulse Width 6 |100k| 8 |100K| 8 [100K| 10 [100K| 15 |100K| ns
11 | torime2 |tesn | CAS Setup Time 5| — |85 |—|5|—!58|—|58]—1|ns
{CAS before RAS Refresh)
12 |teriax toiz | CAS to Output in Low-Z o|—10|—]oj{—|0}!—]|0|—1|ns| 8
13 | tcwonie [topp | CAS to RAS Precharge Time 5 | —|s|—|5|—|5|—]|5]|—]|ns
14 | tolywiz | towo | CAS to WE Delay Time 40 | — (45| — 145 | — | 45| — | 50| — {ns| 11
15 | touiax |toan |ColumnAddressHoldTme | 6 | — |8 | — |8 | — w0 —]15] —]ns
16 | tgiiax {tar | Column Address Hold Time 28 | — |30 | — !3 | — 40| — | 40| — |ns
Referenced to RAS
17 | tavare [tasc |Column Address Setup Time o!/—-—f{0|— |0 [—]|O|=—]0]|—|ns| 14
18 | tavent |tcar |Column Address to CAS Lead Time M| — 13| — (18| —118|—|23|—1Ins
19 | tavawy |trar |Cotumn Address to RAS Lead Time 20| — |2 | — |27 — |3 | —|3|—|ns
20 | taywrz 'tawp |Column Address to WE Delay Time 47 | — |52 | — |57 | — | 60| — | 65| — | ms | 11
21 |fcipx itow | Data Hold Time 6 | — 8 [~ 8 | —|10| —]10] —|ns| 12
twiiox
22 | tooox [tone | Data Output Hold Time o|l~-~ 0 j—10|—jJ0|—10]|—|mns
(EDO (Hyper Page) Modse)
23 |tovcre |tps | Data Setup Time o/~ |O0Of|~|O|—|O|—|O0]|—|ns| 12
Tovwio _
24 | toriav |toea |OE Access Time — |8 [—|Bi— 11| —[16] —120|ns
25 | twirorz |togn | OE Command Hold Time 5§ |— |18 |~ 13| — 16| —|20] —]ns
26 | tanzaiz (topz | OE Pulse Width for Output Disable 5 |— |65 -7 |—|7|—=|7]|—]ns
When CAS High
27 | taLiomt [tocs | OE Setup Time to CAS High 5 | — |5 | —17|— — 1 7] —1|ns
28 | tgyamt |tors | OE Setup Time to RAS High 5 | — |5 | — 1|7 |— — | 7| —=1ins
29 | touzay toep | OE to Data Delay Time 6 — 7 |— {8 |—]10;—|10] —|ns
30 | taioax toiz |OE to Outputin low-Z o|—|o|{—lo|—|oO0of|—{0]|—|ns
31 | tcusoz tope | Output Buffer Turn-off Delay Time (4} 10 | O 12 | 0 13 0 151 0 15 [ ns | 10
32 | toneax |togz | Output Butfer Turn-off Delay Time o |8 o 10|0l10]0|15]0]15]ns
Referenced to OE
33 | tgiaz |torr | Output Buifer Turn-off Delay Time 0 10 | O 12| 0 13| 0 15| 0 15 [ ns | 16
Referenced to RAS

Bl 005650 0001518 47L A
71 NPNDX
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

SYMBOL -40 45 -50 60 -70
NO. PARAMETER UNIT| NOTE
JEDEC | STD. MIN. [MAX. | MIN. | MAX.| MIN. | MAX. [ MIN. | maX.| mAX. | MIN.
34 [twizaz |twez (Output Buffer Turn-off Delay Time 0 1210 12 | 0 18310 15[ 0 15 | ns
Referenced to WE
35 |touipr [tasn | RAS Hold Time 8 |—|13]—[1wB]=[15]=20]=ns
36 | toLirH1 |tROH RAS Hold Time Referenced to OE 8 —_ 8 — |10 [ — 10— |10 | — |ns
37 | tomznrn |tamcp | RAS Hold Time 26 | — |28 | — |30 | — {35 | — |40 | — | ns
Referenced CAS Precharge
38 |touomie (tae | RAS Precharge Time 25 | — |25 | — |25 | — 30| — |40 | — |ns
39 [tanoni2 |taps | RAS Precharge Time (Self Refresh Mode) | 70 | — | 80 | — | 90 | — | 110 | — |130 | — | ns
40 | ta1pH1 |tRas RAS Pulse Width 40 |100K| 45 [100K| 50 |100K| 60 [100K| 70 [100K| ns
41 (taipnr |thass | RAS Pulse Width (Self Refresh Mode) 300 | — |300| — 300 — {300 — {300 — | ps
42 |tasp |taasp | RAS Pulse Widih (EDO (Hyper Page) Mode) | 40 |100K| 45 100K | 50 [100K| 60 |100K| 70 [100K| ns
43 itarict [tRep RAS 1o CAS Delay Time 12 | 30 13 | 30 13 | 35 13 | 45 13 | 80 | ns 6
44 | tgciz |tarc | RAS to CAS Precharge Time o |— |10 |—|10|—|1w|—]10]—1]ns
45 |taiav  |taap | RAS to Column Address Delay Time 10 |19 |11 (20 {11 |23 |11 |30 |11 |35 [ns | 7
46 |tgoax |taiz | RAS To Output in Low-Z o |—|jo0o|{—1o0o|—]o|—1fo0]|—|ns
47 |taywiz |tawp | BAS to WE Delay Time 50 | — |60 | — |80 | — [90 | — [100] — [ns | 19
48 | topowie [tace | Read Command Hold Time 0 — 0 —_ 0 — 0 | — 0 — Ins 9
49 |tapowi2 |tRrH | Read Command Hold Time 5 - 5 — 5 — 5 — 10| — |ns 9
Referenced to RAS
50 | twiacr2 [tres | Read Command Setup Time o |—tO0/—|O0O|—=|O0|—]|0]|—]|ns
51 (treopiz [tre Random Read or Write Cycle Time 70 | — 18 | — |90 | — |110| — [130 | — | ns
52 [toloci2 |tHpc | Read or Write Cycle Time % | —]20 | — |20 | — (|25 — |3 { — |ns {13,14
(EDO {Hyper Page) Mode)
53 |tpionle |tamw | Read-Modify-Write Cycle Time 100| — [120 | — (125 | — |145| — |185 | — | ns
54 |tooci2 | termw | Read-Modify-Write Cycle Time 55 | — |57 | — {57 | — |66 | — |95 | — [ ns |13,14
(EDO (Hyper Page) Mode)
55 |taer  |taee | Refresh Period — |4 | —]4|—|a|—|4 =<4 |ms]| 5
56 |thi1ax  [tRan | Row Address Hold Time 8 | —| 8 | —|8|—[8|—|8 — | ns
57 [tavaiz |tasr | Row Address Setup Time 0O |—1]0 | — 0O |— |0 |~ |0 |—|ns
58 |ty tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 2 50 | ns | 45
59 | twLawni |twpz | WE Pulse Width for Disable 5| —|s|—|7|=|7—17]|=1ns
When CAS High
60 | tcLiwht [twen | Write Command Hold Time 6 | — 8 — |10 | — |10 | — 1156 | — | ns
61 {twiiwns [twp | Write Command Pulse Width [} — 8 — |10 | — |10 ]| — 115 | — | ns
62 | twiicLe |twes |Write Command Setup Time 0 |— |0 |~ O |—|O0O | — |0 |~ |ns| 11
63 | twicr |tow |Write Command to CAS Lead Time 6 |— |8 | —[8 | —|15]|—]20|—(ns
64 | twiinmt |tawr | Write Command to RAS Lead Time 8| —|8|—|8|—|10|=]20!—|ns
B 5005650 0001519 302 I
NPNX 712
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NN511662 series
CMOS 64K < 16bit 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=3ns.

5. Viu(min.) and Vy (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between V;; and V,, .

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

7. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. tgap{max.) is specified as a reference point
only. If taap is greater than the specified tgap(max.) limit, then access time is controlled by taa.

8. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).

9. Either tgcy or thry Must be satisfied for a read cycle.

10. topp(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output
voltage levels.

11. twes. trwp: 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 tgywp2trwp(min.), tewp2towp(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. o

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, tcac: OF tepa.

14. tasc>top to achieve tpg(min.) and topa(max.) values.

15. tper=32msec for Long Retresh version (L version).

16. torg applies only when CAS is high.

@ S005L50 0001520 O24 W
3 NPNX
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

WORD READ CYCLE

trcst)

fa-—— tRP{38)

AAS N 7 N

teap(13) toskts)
[ tRCD(43) ———————mra——— tRSH(35) e— torP(13)—
O L - (] Ee—
cas __/ AN /[ /
e RADMS) o trAL(19)
teaL(rg) -

1asR(57) | | tramss)

r—— tascon 4—-] tcan(1s)
AO~A7 M Row Address W r;Column Address //

- tanie) tRCH(48)
tRRH(49)

tRes(so) - >

OWE C
WE 4 N

te—— 1ROH(36)

- toga(2e)
I torzo) ‘OFH(sa)—.I
oF s /
tcac() >
taa(s) toEZ(32)—|
- tRacu) e — TOFF(31)—»]
VO 1~ High-Z 4 -
/0 16 —4///X_ Valid Data-out —
ha— toLz(12r—

/] - vigh or Low

B 9005650 0001521 Te0 WA
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NN511662 series

CMOS 64K < 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

RAS

CAS

AO0~A7

UWE
LWE

VO 1~
Vo 16

terp(13)

tRes)

RAS(40)

-

t csH(s)

* — troous) 1+ tRsnas)

<«———— tcas(10) —|

—/

tasasn

tar(g)

N

p tRP(@E8) —
[4— 'cﬂp(‘a) ——

N

tRAH(S6)

le——-- - tRAD(45) > -

tasc(1n
>

!

tRAL(19)

tcam(1s)
[—— =

/X

Row Address

7/ /R Col

umn Address Aw

e

towres —
tRwi(e4) ———

twp(sn —

VLI

twes(s2)

fe——- twecreo) W™

tps(23)

471,)"(21) —

Valid Data-in

/
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tresy >
T trasso) te—— trpas) ——»f
—_—
RAS N / N
tcre(13) tesue)
e — tRoD(43) tRshas) > re—— tcrp(1a) —
t———— tcas(io) —
L
cAs N /[ /
- targe)
la—— tRaD{4s) tRAL(19)
tasnsz) ‘RAH(_M) tascain tcaH(1s)
AO-A7 M Row Address w ﬂ Column Address JW
la—» tRCH(48)
r—— tres(so) < tRRKHEg)
UWE / f W
{(or LWE) towes) —»
tRWL(SQ) —
twee1)
IWE /N 0 )
( or UWE ) twesisz) - lwcu(eo)—J
oF Y Y
tos(zg)
ﬁb'—‘— ha——— tppy)
Yy VX vasowen X777
(or VO 9~
VO 16)
/0 9~
Vo 16 / .
(orvO 1~
0 8) m : High or Low
B 9005L50 0001523 433 mm
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NN511662 series
CMOS 64K < 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

~—— treisty —
tRAs(40) __taps)
— —_—
RAS &r !
i
e teshm - e J
tcRP(13) e trcoig) »t— 1RsH(35) terp(1a)—
< teAs(10)—
CAS _/ \ \\ / /L
le— tAR(i6) - >
la—— tRAD(45) - - trat(19)
tasresy | | 1RAHESE) tascuzy | toanes)
> [ [ -

AO-A7 ﬂ Row Address W /)ﬁr Column Address X/ S,

ra— towiies) —J

le— tRWLE) ]
le— twpe1) —»m

UWE

WE Y N L

toED29) toeHas)

oF 4 Y V)

tps(2g) toH(1)
ot o

vot- 7777 High-Z @b{ Valid Data-in /)

m : High or Low
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NN511662 series

CMOS 64K x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

re—— YCRP(13) —p»

- tresy
tRase)————— e tRPEE___
S _—
RAS N
hat———— tesH(s)
teap(13) tRco43) <— tRsiys)
-« tCAS(10) —
CAS \ \+ / /
ra——— tarig)
te—— tRAD(45) —po1we traL(19)
tasr(s7) | | tRAH(SE) tAsc(lm tean(s)

Ao-a7 /K Row address 77777 Column Address

7

tRes(s0)

ks~ LRCH{48)

tRRH(49)

owe

i

.

(or WE) towies)—a|
[: trwey
ft— twPis) — o
we / L
(or UWE)
toen(20) toEH25)
l‘—. 4-%.!
oF 7 74 XY Y L
'stﬂ tpr21) _
v I — K vaidaain X7
(or VO 9~
/O 16)
VO 9~
10 16 7 Y Y Y
(or VO 1~ i
Vo 8) /////]: High or Low
BB H9005L50 0001525 b0ObL E
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NN511662 series

CMOS 64K x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

- tamw(sa) —
il tras(40) > tap(ag)
—_— :——_1
RAS N ) WO,
1 le——— toshs) ——.
CRP(13) ' tere(13)
o e tRCDa3) tRsH(s) o <
J— [‘ e lCAS(10) ————— ]
UCAS
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NN511662 series

CMOS 64K x 16bit Dynamic RAM
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NN511662 series
CMOS 64K x 16bit Dynamic RAM
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NN511662 series
CMOS 64K < 16bit Dynamic RAM
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NN511662 series

CMOS 64K x 16bit Dynamic RAM
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NN511662 series
CMOS 64K X 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE
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NN511662 series

CMOS 64K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ-MODIFY-WRITE CYCLE
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ-MODIFY-WRITE CYCLE
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
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NN511662 series
CMOS 64K < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)
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NN511662 series
CMOS 64K * 16bit Dynamic RAM

SELF REFRESH MODE
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M The NN511662L version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:
The NN511662L 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 CAS being " high * or " low * after entering the Self Refresh Mode to continue the Self Refresh
Mode.

c. Exiting the Self Refresh Mode:
The NN511662L exits the Self Refresh Mode when the RAS signal is brought * high *.
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NN511662 series
CMOS 64K x 16bit Dynamic RAM

ORDERING INFORMATION
NN511662XX(X) - XX
SPEED 40 : 40ns

45 : 45ns
50 : 50ns
60 : 60ns
70 : 70ns

PACKAGE J Plastic SOJ
TT : Plastic TSOP TYPEI

VERSION BLANK : Standard Version

L : Long Refresh Version
32ms Refresh

MODE 1662 : EDO (Hyper Page)
2WE, 64K x 16 ,256 refresh cycle
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