NN511663 / NN511666series  Fast Page Mode \/
CMOS 64K x 16bit Dynamic RAM NPN)X

DESCRIPTION

The NN511663/1666 series is a high performance CMOS Dynamic Random Access Memory organized as 65,536
wards by 16 bits. The NN511663/1666 series is fabricated with advanced CMOS technology and designed with innovative
design techniques resulting in high speed, extremely low power and wide operating margins at both component and system
levels.

The NN511663/1666 series features a high speed page mode operation in which a high speed read, write or read-write
is performed on any column address along a row address.

An extremely short row address capture time and an asynchronous column address decoder reiax the timing constraints
associated with address multiplexing. - o

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. L o _

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS refresh cycles,
or normal read or write cycles on the 256 address combinations of A0 to A7 during a 4 ms period.

Multiplexed address inputs permit NN511663/1666 series to be packaged in a standard 40-pin plastic SOJ and 44-pin
plastic TSOP TYPE I.The package sizes provide high system bit densities and are compatible with widely available auto-

mated testing and insertion equipment. System level features include single power supply of 5V +10% tolerance and direct
interface with high performance TTL logic families.

FEATURES B Fast Page Mode Operation
M Separate CAS (UCAS, LCAS) for Byte
B 65,536 X 16 bit Organization Selection _
W Single 5V £10% Power Supply B Byte Read/Write Mode Operation
B Performance Ranges W Low Power Operation
Low Standby Current (CMOS level input)

Parameter -40 | -45 | -50 | -60 | -70 — Standard tmA

RAS — L version S0pA
Max. RAS
AccessTime  (tgac)| 40mS | 45ns | 50ns | BOns | -70ns B 256 Refresh Cycles
Max. CAS ' — Standard distributed across 4ms
AccessTime  (tcc)| 12 | 15MS | 1S | 15ne | -20ns ~ L version distributed across 32ms
Max. Column Address B Self Refresh Mode
Access Time (ta) 20ns | 26ns | 25ns | 30ns | 35ns (L version)
Min. Read/Write 8 All inputs/Outputs and Clocks

; 90ns {110ns | 130

Cycle Time ftng) | 707 | Bone | SOns [ 110ns |130ns fully TTL and CMOS compatible

B Refresh Modes
RAS only
CAS before RAS
Hidden Refresh
H High Reliability Package
Plastic 40pin SOJ (P40SJ-2B)
Plastic 44 pin TSOP (TYPE Il) (P44/40TP-3B)
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PIN CONFIGURATION (ToP VIEW)
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P44/40TP-3B
PIN NAMES
AO~A7 Address Inputs
RAS | Row Address Strobe
UCAS Column Address Strobe
Upper Byte Control
LCAS Column Address Strobe
Lower Byte Control
OE | Output Enable
VO1~/O16| Data-in / Data-out
WE | Write Enable
Vo +5V Supply
Vss Ground
NC No Connection
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PIN CONFIGURATION (TOP VIEW)
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40-pin SOJ (400mil) 44/40-pin TSOP TYPE (Il)
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PIN NAMES

AD~A7 Address Inputs
RAS Row Address Strobe

UCAS Column Address Strobe
Upper Byte Control

LCAS Column Address Strobe
Lower Byte Control

OE Output Enable
1/01-Y016 | Data-in / Data-out
WE | Write Enable

Veo +5V Supply

Vss Ground

NC No Connection
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CMOS 64K x 16blt Dynamic RAM
FUNCTIONAL BLOCK DIAGRAM
WE O
OE O -~
RAS O—w| PASClock WE
RAS | Generator Gengr;'.g:
LCAS O TAS Clock A St ((;E cm
UCAS O— G""‘i’“’ Snerstor
Refresh | l )
Counter le> 1O 1
—:‘J> Column Decoders
I g
> Data .
Sense Amplifiers < Bul‘grs M
AQ O— & VO Logic e 11O 8
Al O—>
A2 O—= : | |
A3 O— Address ‘
A4 O—sf  Bem o - 109
A5 O—» § Memory Ué)y';:' .
— ) Array Data .
A6 O— : (1,048,576) BuI‘fo .
A7 O— & *® e 11016
S +—O Vee
Generator «—O Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin RelativetoVgg | VinVout | —-1107 v solute maximum ratings are exceeded.
Functional operation should be restricted to
Vo Vcc Relative to V, V -1to7 v
smwo: i Pmﬁss ch Soam o the conditions as detailed in the operational
rage Temperature { °) 59 b sections of this data sheet. Exposure to ab-
Power Dissipation Pd 1.0 w solute maximum rating conditions for ex-
Amblent 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
Ve Supply Vohtage 45 5.0 55 v
Vss Supply Vokage 0 0 0 v
Vi Input High Voltage, ANl Inputs 24 - 65 v
Vi Input Low Voltage, All Inputs -1.0 - 0.8 \

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

NPNX
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NN511663 / NN511666series
CMOS 64K * 16bit Dynamic RAM

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

lSVMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
leet Operating Current -40 180 mMA | tac =tgc (min.) 1,2
-45 160 mA | RAS, CAS, Address cycling
-50 140 mA
-60 120 mA
-70 100 mA
lcca | Standby Current 10 | mA | RAS=CAS>(Vcc-02V)
20 | mA | RAS=CAS2V,
Standby Current 50 pA RAS = CAS 2 (Voo -0.2V)
(L version) All other inputs are stable at ( Vg -0.2V)
or(Vgg+0.2V)
leca Refresh Current -40 180 mA | tpc =tgc (min.) 1
(RAS only refresh) -45 160 mA | RAS cycling, CAS =V,
-50 140 mA
-60 120 mA
-70 100 mA
leca Fast Page Mode Current -40 110 mA | tpe =tpg (min.) 1.2
-45 100 mA RAS = V||_
-50 90 mA | CAS, Address cycling
-60 80 mA
-70 70 mA
lees Refresh Current -40 165 mA | tge = tge {min.) 1
(CAS before RAS refresh) -45 145 mA | RAS, CAS cycling
-50 125 mA
-60 105 mA
70 85 | mA
lecs Refrash Current 150 MA | 256 cycles /32ms
(L version : CAS before thas < 200ns, WE > (Voo - 02V)
RAS refresh) Ali other inputs are stable at ( Vg - 0.2V )
or (Vgg+0.2V)
looy Self Refresh Mode Current 100 pA | RAS =CAS < (Vgg+02V)
(L version) All other input high levels are ( Voo - 0.2V)
or input low lgygls are {Vgg +0.2V)
ligql Input Leakage Current -10 10 A | OV <V <55V, Others = OV
{Any input pin}
lol | Output Leakage Current -10 10 PA | RAS 2 Vy(min.), CAS = Viy{min.)
(For high impedance state) OV s Vour £5.5V
VoH Output High Voltage 24 A lop=-5.0mA
Voo Output Low Voitage 0.4 \% loL =4.2 mA

Notes: 1. lgey ., Igos s loce and Iggs depend on cycle rate.
2. |y 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
| Cm Address(A0 ~ A7) - 5 pF
Cao | RAS, UCAS, LCAS, WE.OE _ 5 b
Cour VO1~1/016 — 7 pF

B 9005L50 000LY37 uu7 WA
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NN511663 / NN511666series

CMOS 64K < 16bit Dynamic RAM _

A.C. OPERATING CONDITIONS
. Test conditions :

Vin/ Vi =2.4/08V

Von! VoL =2.0/0.8V

output loading C; .= 50pF + 1TTL
Operating conditions : ( 0 °C<Tas70°C, Vcc =5V £ 10%, Vss =0 V) (NOTES 3,4, 5)

NOTES 40 45 50 -0 70 nl mz|
NO. epEC|STD. PARAMETER meN. . . s [ min. Jaasc] mn. [ | win [ JUNTTIN
1 [toiav |tcac |Access Time from CAS — |12} —|15]|— |15~ |15] —|20(ns]|613
2 |topqv |t |Access Time from CAS Precharge — |28 | — |3 |~ |30 | — ]3| —| 40| ns|13,14
3 {tawav |ta |Access Time from Column Address —]2o|—|25|—]25{— |3} —|35|ns|713
4 |tasav |[taac |Access Time from RAS — {4 | — |4 | — 50| —|60| —]|70|ns| 67
5 |taicrr [tesw | CAS Hold Time 40 | — |45 | — |50 —|680|— |70 —|ns
6 | taLscrt (teun |CAS Hold Time (CAS before RASRefresh) | 8 | — | 8 [ — | 8 [— 10| — [ 10| — [ ns
7 | taich |tone | CAS Hold Time (Self Refresh Mode) 50 | —~ |60 — {50 | — |50 — | 50| — | ns
8 | tonzotz |topn | CAS Precharge Time 10 —{10|—]10]|—|10{—|[10]—]ns
{CAS betors RAS Refresh)
9 |towectz (tcp | CAS Precharge Time (Fast Page Mode) 5§ |—|5|—|5|—|8|—]|56]|—]|ns| 14
10 | totichs |teas |CAS Pulse Width 12 (100K| 13 |100K| 13 [100K| 15 [100K| 20 [100K| ns
11 | toLii2 |tesn | CAS Setup Time 5§ | — |5 |—|5|—|868|~—|585|—1ns
(CAS betore RAS Refresh)
12 | tepiax |terz | CAS to Outputin Low-Z of—jo0|—|o0|~]O0|—=]0|—|ns| 8
13 | toronre {tere | CAS to RAS Precharge Time 5§ |—|{5|— |8 |—]|85|—|5858]|~]|ns
14 | toLwie |towp | CAS to WE Delay Time 40 | — |45 | — |45 | — |45 | — [ 50| — [ ns | 11
15 | tor1ax |tcam |Column Address Hold Time 5| —[8)|—1(|8]|—110}~116}) —|ns
16 | tgiax [tan | Column Address Hold Time 30— |30|— |3 |—|40]—|40]—|ns
Referenced to RAS
17 | tavcre {tasc |Column Address Setup Time o/ —|lo0o|[—|]O0O|—10|—]O0]|—~|ns| 14
18 | tavmr |tra |Column Address to RAS Lead Time 20| — |2 |—|27|—|3|{— 3| —|ns
19 | tywrz [tawp |Column Address to WE Delay Time 47 | — |52 | — 67—~ |60 — |65 | —|ns| 1
20 |touox [tow | Data Hold Time 5 | — |8 |—(10]—[10]—{15]—in]| 12
twLiox
21 | toverz |tps  (Data Setup Time o0 |—jO0f{—([O|—fjO|—=]|]O]—|ns| 12
Iovwiz
22 |tortav |toea |OE Access Time — 12l —~]13|~ |15 —|15] —|20]|ns
23 | twtot2|togn | OE Command Hold Time 8 |—|8|— (15— |15 —|[20(—]ns
24 | tonoav |toen | OE to Data Delay Time 6 |[— |7 |=~|1W0|—|10]|—]10]—1ns
25 | tenzaz [tore | Output Buffer Turn-off Delay Time 0 [10|0 {130 |13| 0|15} 0|20 |ns| 10
26 | toreax |toez | Output Butfer Turn-off Delay Time o|8 o (10]|]o0o|10|[0]|18] 0]15]ns
Referenced to OE :
27 | toLipmr [thsn | RAS Hold Time 2| —|1B|—|158|—{15|—|20]—|ns
28 | to1Am1 |tron | RAS Hold Time Referenced to OF 8| — |8 {—]10|—|10]=]10]—]ns
29 | tauoriz [tae | RAS Precharge Time 25| — |25 | —|25|—|30|—|4|—|ns
30 | trponz [trps | RAS Precharge Time 70 | — |80 | — {9 | — 10| — [130] — | ns
(Self Refresh Mode)
31 | tauirmt [tras [ RAS Pulse Width 40 [100K| 45 [100K| 50 (100Kk| 60 |100K| 70 [100K| ns
32 | tarsnm |taase | RAS Pulse Width (Fast Page Mode) 40 [100K| 45 [100K| 50 [100K| 60 [100K| 70 [100K| ns
33 | taiypm1 |thass | RAS Pulse Width (Self Refresh Mode) 300 | — |300 | — (300 — 300 — [300] — | ps
34 |tauioLr [taoo | RAS to CAS Delay Time 12 |28 |13 {30 |13 (35| 13| 45| 1350 |ns| 6
35 | tauacio [tapc | RAS to CAS Precharge Time w]—|10[—=]10]—]10]=]10]—=1]ns
B 9005650 0001438 333 mm
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

NOTES 40 45 -50 -60 -70 7

NO. I epec [sTD. PARAMETER MIN. MAX. [MIN. MAX. [MiN. MAX.| MIN [Max.] min. Juax [UNT[NOTE

36 |taav |tpap |RAS to Column Address Delay Time 10 (19 [11 |20 {11 (23 | 11 |30 |11 |35 |ns| 7
37 |taiwiz |tawp |RAS to WE Delay Time 58 | — |75 | — 80 | — |90 | — |100] — [ns | 11
38 | terowz (tron | Read Command Hold Time o/l-~(0|—]O0|—]0]|—10]—|ns| 9
39 | thiowez |lapn | Read Command Hold Time 5 | —|§|— |5 |—|585|—|10|~1ins| g
Referenced to RAS
40 | twhooLe itacs  |Read Command Setup Time o j—|o0f—|O0|—]|]O|[—=|0{—1ns
41 | taope |tac  (Random Read or Write Cycle Time 70 i — |80 | — |90 | — [110| — [130| — | ns
42 |toace tpe  |Read or Write Cycle Time 23 | — (30 [— |33 —|40| — 45| — | ns {1314
(Fast Page Mode)
43 |taonle |tamw |Read-Modify-Write Cycle Time 15| — |120 [ — (125} — |135| — |185| — | ns
44 | toiacte | termw | Read-Modify-Write Cycle Time 65 | — |57 | — (67 | — | 66 | — {100 | — | ns [13,14
(Fast Page Mods)
45 | tper thee  |Refresh Period — |4 |— |4 | — |4 | —|4|—~]| 4 |ms]| 15
46 |tpuiax |tran |Row Address Hold Time 7 |— |8 |— |8 |—|8|—|8B]|—]ns
47 |tavarz |tass |Row Address Setup Time 0O |—|O0|f—=]O0O}|—jO0f—]0]|—|ns
48 |ty tr Transition Time (Rise and Fall) 2 |60 |2 (50 |2 |50} 2 (50| 2 |50 |ns |45
49 | topywhit (twen | Write Command Hold Time 5 |— |8 |— |8 |— (10|~ |[18]—|ns
50 | twiwii|twp  |Write Command Pulse Width 5§ |— |8 |~ |8 |—(10|—|[158]—1|ns
51 | twiice Itwes |Write Command Setup Time o |—|O0|—]|O0O|—]O}|—]0]|—|ns] 11
52 | twiioHr |tow |Write Command to CAS Lead Time 12| — |18 |—|1B8|—=}15]—|20]—]ns
53 | tyiinn tawa | Write Command to RAS Lead Time 12| — |13 |—|1B|-115]{—[20[~—1hns
Notes:
3. Eight Initialization Cycles are required following a 200ps 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. Vi(min.) and v, (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between V|, and V..
6. Operation within the tgcp(manx.) limit ensures that tgac(max.) can be met. trcp(max.) is specified as a reference point
only. If tacp is greater than the specified tacp(max.) limit, then access time is controlled by toac-
7. Operation within the tgap(max.) limit ensures that trac(max.) can be met. tgap(max.) is specified as a reference point
only. If trap is greater than the specified tgap(max.) limit, then access time is controlied by taa
8. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
9. Either tgrcy or tagy 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.

11. twes: tawps towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tyss>twes{min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tayptawp(min.), towptowp(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, toac, OF tcpa.

14. tagc2top to achieve tp(min.) and topa(max.) values.

15. tger=32msec for Long Refresh version (L version).
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CMOS 64K x 16bit Dynamic RAM
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CMOS 64K * 16bit Dynamic RAM

BYTE READ CYCLE
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)
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NN511663 / NN511666series
CMOS 64K < 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)
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CMOS 64K x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)
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BYTE WRITE CYCLE (OE-CONTROLLED WRITE)
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CMOS 64K x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE
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BYTE READ-MODIFY-WRITE CYCLE
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[e—————— tcas(10) — o~

ucas ___/ ) /

(orLCAS)

tcas __/

I
!

{or UCAS) e tanie R
| le— tRAD(36). —mm
4——’} ‘ lf:((ﬂ) hot— tCAH((S)’
tasRi47) r—" tRaH(4E) i ]
voonr LK  eormes X il
tawDpie) — .
le—— town(e > CWLEE2)
tRwo(a7) - trwiiss)
~\
WE N/
toeaea) toen24) A'wp(;)
* ™ toeziee)
OE // 2T / /
O S S, 7
! i
(or /O 9~ ] T— :‘
V0 16) i i
-ty tos(e1) | | tDH(20)
- tRac(4) | l‘. -
1o 9- High-Z >@¢ .
VO 16 /N Data-out Data-in }q/ , /

(or VO 1~ -

70 8) tozia : High or Low

N 9005650 0001447 39
639 NPNX




NN511663 / NN511666s0ries
CMOS 84K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

traspe) - tree
RAS \ N
terprg | [ tosy ————————» [tz — ™ [* tasHEn ™| | tcaepy )
< l—— tacpias)— ter) | toaspoy  toeg) teas(io)
e tcas(10)»
UCAS
tan(ie) >
; ::t::(w : VI . tRaL(1e)
ASRAT) | e o :L‘ Y tascin g Le laas" tascplle e
tawe  tasoan foan
A0-A7 LR Row Ww‘"‘" J/////X_Column C“‘"“W L
o] tA!Ms) »‘ T taa > trreiao)
tRcsuo) 'Hﬂ:sa) trcsuo)  towss | tAcsua) trcias)
N il
WE Y N/
le— topaz —» [——— topagg) ——»
tRoH28)
toeaze) toeaz2)
logMJa) - >
BE L 20 L i,
tan |q ,1_4 losﬂzsl:-—’ L_. torres) e 1OFF(25)
l— ¢ ot > toacn toaci
Rt toezie) toeziee) toEzi2e)
taziy  Data-out “tozan  Data-out taziz  Data-out

NPNXX

640

BB 9005650 0001448 222 M

/////] - vigh o Low




NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

AO0-A7

Vo 1~
vos

(or /O 9~
/O 16)

VO 9~
VO 16

(or/O 1~
0 8)

-/

-

terp(13)
[

trp(20)

re tcas(10) o -

_/

trasp(a2) - S ———
la—— tesHis) t4———tpcuz) — % < tpsher ™
[—t ——
RCD(34) tep) tcaspoy  top) tcastioy
B

\\-F_JZ‘L al

teapqiay

| a— taR(16) - —1
t r-— tRAD(3E) t N tRAL(\B)—D
ASRGT) [ e ‘_cfﬂ(f’ tascan ‘i‘q's) ‘ASC(17)>J>< —
tRAﬁ(lG) tASC(‘W) [ 1 ; teanH(15)
'a ' } \
% Row %/ ﬁ Column Column %/ Column w /

l
I

i

taaz) tRAH(39)
_' RCS(40) t Rcia% t ncsTo) tRcH(38) t Tsm) tReH(3s)
T
/ 7 AV ‘ \72 L\
la— topagy —w [T toraz) ———
\ tRoOH(28)
10oEA(22) i toea()
toea@2)
| || |
Wi 2 I 7
High-Z l
tana) torF(2s) torr(s) ol g LOFF(5)
teac( N -~ A >
thacis) N CcAC(1) » CAC(1)
toEz(26) toEz(ee)
./ - JE
l

ol
toizoy  Data-out

641

-
tazos  Data-out

9005650 0001449 1b9 WS

toLziz)

Data-out

: High or Low

NPN)X



NN511663 / NN511666series

FAST PAGE MODE EARLY WORD WRITE CYCLE

tapee) :
trasp(se) >
_ ey
RAS \ 7 N
tompi13) le— tcsnis) trcus—w  |a— troHzn—»|
j¢—— tRCD(34) ——» \ -
, oA | term) toasio) tor < tcason teres)
UCAS ZE: ZL::
icas _/ N R /
<—‘HAD(38)—-I taane
. tasrun | | TRAHWS) tascaz)| toanns) | tascun | loamns) | tascan) | toamis)
e g gl g
Ao-a7 LR Pow Cdum"@wm il Y
- tewwiss) r towmse) —- towsz)
—— tAWL(S3)——
 twosisy tworas 'L"E‘i" J_Wgum) tweses e tworeo)
WE  / W ’](/ N /) A
ra— twp(sn) +l e + tweiso) o
oF L I A,
osi21) DH(20) tose21) toHzoy  tosey lun(zg)

Woe 7R o WK o bawn R/

/////] High or Low

7 Bl 9005650 000L450 980 W
NPNOX | 642



NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

A0~A7

VO 1~
vos

(or /O 9~
VO 16)

VO 9~
/0 16

(or/O 1~
o 8)

tre(2g)
__ trasp@as) >
N J \
tompuiz le—— teshis P2y —— my le— tRSHET) o]
| 4 IRCD(34) — <
teaspoy | torg tcas(io) topge) tcaspig terpoa
- I

_/

N

R

f

/

.— 'mrxss)*]

rhﬁ tRaL(1g)

tasren | | 1RAHWE) tascon| toaniis) tascon | teaHus) tascan | toanps)
e R v~i¢ <—>‘ u—r e >T< e
7 7 -
// //Xr Row EQ/ /XC Columnw-/lzz;/?z Column w Column W / /
- -

7

twesist)

towusz) ’l

WCS(51)
et

t

towLis2) ’l

EHV tCWL(52)‘J

—- tRWL(53) —— o)
tweHuo) twosest) e

twehs)

[

la— twp(so)

N

J twe(s0)

I

twesa) o

7 7 777,
////,/ /{// 7, /7 >y

/ / /
7

ey,
s sss sy,
YOI,

LSS
/'/ i

S

|
JS7 S / /
L, ’,//’/,/,r’,/’/f,/'// Vi

44
|
|
tbs(21) LoH(20) tpse) toHpoy  tosey toH(20)
- o] - »
I Irriierrnhy & . 3 o . -3 .
I /',)L Data-in t Datain  Data-in

643

B 9005650 0001451 417 W

m : High or Low

NPNX



NN511663 / NN511666series
CMOS 84K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

trpe)
tRASP(32)
—_—
T X N
tospara tosis) tPAMW(44)——= (e—— tReHEn— [—
- thooee t t !
—_— le— toasqor o TP e toAB(10) oy e h |e toAS(10) s
UCAS '
LCAS _] \ \ /]
tRaD(36) ;
tasrun) | tpanue) tascin toanis) tIAsqm “_C‘q(ﬁ) Jhsc('m tcmnsww‘
T T | j
no-a7 ) )%cron /X comn X777/ coumn( /17 R coumn X777
tonas] tonga e
t tawiiss)
lnlc_s«o) le— Twwbﬁ(wn—.—— le— teWD(14) o le— tcwu(u)’l
we iy N Vg
tAwD(19)—] ; te—t— tAWD(19)—»] le—st le—- tawn(1o)
WP(50) twe(so) 1 twe(s0)
'OEM? tOEAim r toeaz2)
o Lr {/1‘ i
toen(ee) toED(4) toEDee)
lCAr‘Dﬂ. ¢—‘0P — q—tGPA(2)-
"u:(s) - tana) tans)
oezen tm‘;ﬂ(w ] torHr20) "] tD20)
e trace tosey | tosey | toseen) __-_.
e — 2 ——DDO— —
tazm | Daadin oo Datain Gy, Data-out Datain
Data-out Data-out

NPNX

B 9005650 000l45¢ 753 1N
644

/////): High or Low




NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

tRp(29)
- e - tAaspaz) - - i--l——?
{
— —_A\ I i
RAS - A |
g
teshis) - - trAMW(a4) - > tRsHEz) - - -- ]
tcrr(ra) t ! v :‘CRP( a)
== o tRCDEY oy ‘ -
i ! Pt t
! I e tcas(io) . <CP(9) - LCAS(10) . _ o cf(?), . tcaspo). ..
h | 1t ]
i
ucas __/ 1
(or LCAS) :
T T 1 T
icas __/ | ! i |
A Pt ;
(or UCAS) Sy ! ' -l tmme,_,g'
tASR47) | tRapas) tascpy) CAHOS) tASC(17) CAHaS) ‘ tAscm) 1CAH(15) ; 1
oo RS 292 ’ S = P P
i i \ : ‘
2 - / \ R ) N LT
A0-A7 </ ALColumn Column A "~ Column
‘ : - -
| towusa) | 'cwusz) Li . towyss |
: ST i e
b o trwi(s3)
f trwo@En—= | | P i e
i |
RCS@a) | |, tewn(14) »l : : [ tCWD(T‘%)—.{\ ‘ | P tcwo(u._‘ ,
P [ o
s N | Ba RN
WE 4 i INC
N f Ld
e——-i- LAWD(19) --{ = ol tawD(10)— = m—w  w— tawD(1g) =i =
1wg(5o) ; ‘twp(so) b - tWF’(50)
toeaez) ; ‘ | toeazy - -{‘ )
— L - | - OEA(22)
‘ —_— D — ‘l ‘: L 1
N f I ! ! ‘ + I
OE IR = AV 1
i (S :
[ i 1 [ | i
i P! b ; i
SRR a |
) oo [ | | .
Vo 1~ High-2 — L
VO 8 : Lo 2 i : | I
toeowe)| | © itoeDae) | | toED(@a
{or VO 9~ . sl B Iial | D5
CAC 1 i ; i - 1
/0 16) | ¢ N i - 1CPA(2) ~o ‘ P e topag) e o
; ; | o ; A
tAA(S) - tAA) .ol - ; L taA@) et :
; [ , P
tOEZ(ZS)"-r‘ b t0152(26) e toEz(es) » e«
o o1 tpHegy : ; i toHeo
: R IR e - | e
! t ‘ ‘DS(21)\ ! tos(e1) ' tos(ety!
~— tRace) | e ke AT
] | H
. | |
Vo o- High-Z 2 :
/O 16 LA ‘ \
(or o 1~ —te | - i —.
ros) toiziz) Data-in ¢, Data-in .., Data-out Data-in
Data-out Data-out

B 9005650 0001453 9T MW

645



NN511683 / NN5116668eries

€MOS 64K 16bit Dynamic RAM
RAS ONLY REFRESH CYCLE
RAS terpuia) ‘ ‘ v VZ t \—
TCAS [ ~
Il-’—g:;g _/‘;(47) tRaH(40) J\_/
/1), W U

/////] - vigh o Low

Note: W—E. OE = Don't care.

CAS BEFORE RAS REFRESH CYCLE

trou)

f— tRPEE) - g tRAS(31} tRP(20)—»
AAsS /| N ) \

. tcm(s) —_—P

e T

LoFF(25)
:,:E High-
Vo1~ g2
1o 16

Note: WE, OE, AO~A7 = Don care.

/////): tigh or Low

B 9005650 0001454 526 EM
NPNXX | - 646




NN511663 / NN511666series
CMOS 64K * 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

RAS

UCAS
LCAS

AO-A7 /)Z

VO 1~
Vo 16

1Re(41)

-t L1770 ——
- taasan ———————» & tAPEo)»{ 4 tRas@) tRP(z0)-
N ;0 N
[——————— taR(15)———
torp(13) L
l. "~ o e tRoog) tRSH(27) -] tcHRis) - ra— tCRP(13) —)
X
_/ W /
le— tRaD(3E) LTI S—
tasran | | tRam@e)  tascan
- - tcan(s)
Row Column w / / /
tReso) tARH(39)
* .-
/ Wi X Y Y.
- Lan(3) ———
4 / I s s 4 /
I / f
t teacin - L" torF(es)
toiziz) - >

————— tRacrg) ———™

High-Z

N

B 9005650 0001455 4be2 W

Valid Data-out

E—

/////]: igh or Low

647

NPNXX



NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

tRC(41) thoun —

tRas(an r— tRP29)-» & tRag(an) tap(20)»
EEmma—
RAS N 7 bF N
e taR(18) >
t
] e tROD e tRsHEN) - __tcm(,,)]z‘_ toRP(19) —m
Ucas __/ N\
(or LCAS)
LCAS __/
(or UCAS) e trange) trais ]

tasran) | | tRanee)  tascin

‘_.l ,H‘ toan(is) '
no-a7 /R Pen KXo 7777777777777 LTI

tRCSWM0) trAn@e)

we iy ~jW//// T

tan) —

o LI vz

Vo 1~ High-Z
vos
(or/0 9~ e toacqt) -» > torres)
110 16 tozz
r————— lgw“) —
10 9-~ High-Z 1
V0 16 4 Valid Data-out —
(orl/O 1~ .
¥08) /////] High or Low

BB 9005650 000L45k 3T9 MM

NPNX 648



NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

tRcuy - o e — LRCU)
tRas@a) tRP(29) - tRAS(31)—o1 & 1RP(29)-»
— — :
RAS N ) \
te——— tagg)———»
tere(ta) t \ ‘;
RCD(34) RSH(27) tCHn(s)u‘ '1—'0RP(13)"
UCAS y
LCAS _/ \ \
le— tRAD(36) {RAL(18)
tash7) | | tRanes)  tascin
[ > -« toans)
y y 7
AG-A7 '/ Row ; Column &/ e 1 / /
twes(sty
o et-— tWeH(49) —
- twp(50) —m
T y
WE 7 I ‘>) ! //// 4 // ,/////// '/
/ J Ve )y
OE ST 017 77 A0 2 17 2777 707 //
tos(21)
- - <_tDH(20)_—ﬂ
Vo 1~ ; 777X Valid Data-in X I
/O 16

B 9005650 0OOL457 235 EN
649 NPNXX




" NNST1663 /NNS11666series
MSmva‘mmmu

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

m ———————
ucas /|
{(orLCAS)
wis __/
(or UCAS) le— traDas) >i traLis) -
AG-AT rw _XTX o X7
WE LTS /] T,
oF /L ‘ / W i
w7 7 T T,
(or VO 9~
vo16) tosen F—— tpH(e0)———
vos- 7 Valid Data-in X'/// I,
(orllv%18~) /////] igh or Low

B 3005650 0OOLY4S58 171 =N

NPNXX 850



NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

SELF REFRESH MODE

trp20)

s la————— tpassipg) —————————— r——t'“’s—‘ﬂ——
_/ \ / N

trec(as) tesry tCHS(?L toRP(13)

s /X / \

'CPN(S)

tasrun

AO~A7 ” ROW X coL.
_,L_‘LOFF(zs)

o1~ —\ High-2
Vo 16 b,

Note: WE, OE = Dont care.

m : High or Low

B The NN511663 / 1666 L version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN511663L / 1666L Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS and CAS sig-
nal " low " longer than 300ps.

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 Selt Refresh Mode:
The NN511663L / 1666L exits the Self Refresh Mode when the RAS signal is brought * high *.

B 9005L50 000L459 008
651 NPNX




NN511863 / NN511666séries
CMOS 64K x 16bit Dynamic RAM

ORDERING INFORMATION

NN511663XX(X) - XX

SPEED

PACKAGE

VERSION

MODE

NN511666XX(X) - XX

SPEED

PACKAGE

VERSION

MODE

NPNX

38858

e

BLANK :

BB 9005650 0001460 4T HE
652

40ns
45ns
50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPEI!|

Standard Version
Long Refresh Version
32ms Refresh

Fast Page
2CAS,64K x 16,256 refresh cycle

40ns
45ns
50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPEIl

Standard Version
Long Refresh Version
32ms Refresh

Fast Page
2CAS,64K x 16 ,256 refresh cycle




