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
words by 16 bits. The NN511663/1666 series is fabricated with advanced CMOS technology and designed with innovative
design techniques resuilting 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 relax the timing constraints
associated with address multiplexing. .

The outputs are tri-stated by CAS which, in essence, acts as an output enable independent of RAS with very fast CAS to
output access time. 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 AQ 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 IL.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
W 65,536 X 16 bit Organization Selection _
W Single 5V +10% Power Supply B Byte Read/Write Mode Operation
B Performance Ranges M Low Power Operation
Low Standby Current (CMOS level input)

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

RAS — L version S0pA
Max. RAS
AccessTime  (taag)| 0N | 45ns | 50ns | 60ns | -70ns W 256 Refresh Cycles
Max. CAS ' — Standard distributed across 4ms
AccessTime  (teac)| 127 | 150S | 15ms | 5ns | 20ns —~ L version distributed across 32ms
Max. Column Address B Self Refresh Mode
Access Time  (l,,) | 20 | 25ns | 25ns | 30ns | 35ns (L version)
Min. Read/Write 8l All inputs/Outputs and Clocks
Cycle Time tng) | 700 | 80ne | S0ns | 110ns | 130ns fully TTL and CMOS compatible

B Refresh Modes
RAS only
CAS before RAS
Hidden Refresh
W High Reliability Package
Plastic 40pin SOJ (P40SJ-2B)
Plastic 44 pin TSOP (TYPE Il) (P44/40TP-3B)

B 9005650 0001433 &T) A
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NN511663 / NN511668series
CMOS“KX 16bit Dynamic RAM

——

PIN CONFIGURATION (TOP VIEW)
(NN511663)

40-pin SOJ (400mil)
P40SJ-2B
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44/40-pin TSOP TYPE (Il)
400mil

B 9005650 0001434 738 WM

(400mil
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
1101~/O16 | Data-in / Data-out
WE | Write Enable
Voo +5V Supply
Vss Ground
NC No Connection
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

(NN511666)
5 \
Vee M 1 4411 Vss
Voo [ b v
ot 1Y) 4011 'SS Vo1 m2 43{10 11016
oM |1 39| 1O1e
voudls 38|} VO4s o2 3 4211 11015
VO3 [ 4 41 [0 ¥O14
V0514 37/ 01 104 m 5 40/ V013
7o )Ys [F 36 P /O3 NC O 6 390 NC
Ncg|6 35| NC o5 0 7 38D /O12
vos} 7 341H V012 Vo6 o8 37 0 vO11
i 33|p VOs1 vo7 e 36 [0 vO10
Vo, 4o 32/p 1010 vos 10 35[0 109
V0gt| 10 31|p vOgq
NCT11 30|p NC NC 13 32[0 NC
Ncdii2 29(p LCAS NC 0 14 31 [0 LCAS
WE(|13 28|D UCAS WE 0O 15 300 UCAS
RAS (14 27\p GE RAS O 16 29 OE
Ncdi15 26| NC NC O 17 2810 NC
Agli16 250 A7 A0 O 18 27D A7
A g7 241D As A1 @M19 26 [0 A6
A 18 23|p As A2 0§ 20 250 A5
Az} 19 22| Ay A3 [ 21 240 A4
Vecd| 20 21|1p Vss Vee [0 22 230 Vss
40-pin SOJ (400mil 44/40-pin TSOP TYPE (lI
p >
P40SJ-2B 400mil)
P44/40TP-3B
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/O1-UO16 | Data-in / Data-out
WE | Write Enable

Veo +5V Supply

Vss Ground

NC No Connection
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NN511663 7 NN511666seories

CMODS 64K < 16bit Dynamic RAM
FUNCTIONAL BLOCK DIAGRAM
WE O
OE O
RAS O—=  Rncaer Genaraint
___ v P |
LCAS C | ©AS Clock > ((\? Glock
UCAS O—= G""‘i’“’ enerator
Refresh | l )
Counter les 11O 1
—:‘J> Column Decoders Lower
®
= =l E |
Sense Amplifiers Bm"f%rs b
AQ O—» & /O Logic lae 11O 8
Al O—>
A2 O— | |
A4 O—sy DR o - 1109
A5 O— § Memory Uﬁ:’ .
— ) Array Data .
A6 O—» 3 (1,048,576) Bu'II'O .
A7 O—= & % e 1016
N +—0O Ve
Generator -«—0O Vss
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vg | Vin,Vout 1107 v soluts maximum ratings are exceeded.
Voitage on Voc Relative 1o Vss Veo 07 v Functlon'a! operation s.houl.d be restnctgd to
S0 T Plash T 55104125 - the conditions as detailed in the operational
rage Temperature ( c) st hd sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta Oto+70 °C tended periods can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 45 5.0 5.5 v
Vss Supply Voltage V] 0 0 \'
Vi Input High Voltage, ANl Inputs 24 - 6.5 v
' Input Low Voltage, All Inputs -1.0 — 0.8 v

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

NPNXX

M 9005650 0001436 500 MW
628

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



NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

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

lSVMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
locct Operating Current -40 180 mMA | tgc =tgc (Min.) 1.2
-45 160 mA | RAS, CAS, Address cycling
-50 140 mA
-60 120 mA
-70 100 mA
lccz | Standby Current 10 mA | RAS =CAS>(Vc-02V)
20 | mA | RAS=CAS>Vy
Standby Current 50 pA RAS = CAS 2 (Ve - 0.2V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or (Vgg+ 02V}
leca Refresh Current -40 180 mA | tgg =tgc (mMin.) 1
(RAS only refresh) -45 160 mA | RAS cycling, CAS =V y
-50 140 mA
-60 120 mA
-70 100 mA
leca Fast Page Mode Current -40 110 mA | tpe =tpe (mMin.) 1,2
-45 100 mA RAS = V"_
-50 90 mA | CAS, Address cycling
-60 80 mA
-70 70 mA
lecs Refresh Current -40 165 mA | tgc = tre (Min.) 1
(CAS before RAS refresh) -45 145 mA RAS, CAS cycling
-50 125 mA
-60 105 mA
70 8 | ma
lccs Refresh Current 150 HA 256 cycles / 321s
(L version : CAS before thas < 200ns, WE 2 ( V- 02V)
RAS refresh) Ali other inputs are stable at (Vg - 0.2V)
or{Vgg+0.2V)
lecr Self Refresh Mode Current 100 pA RAS =CAS < (Vg5 +0.2V)
(L version) All other input high levels are ( Vg - 0.2V)
or input low levels are ( Vgg + 0.2V)
lig4) Input Leakage Current -10 10 VA 0OV < Vi < 5.5V, Others = OV
{Any input pin}
ligo! Output Leakage Current -10 10 A RAS 2 Viy(min.), CAS 2 Vjy(min.)
(For high impedance state) OV < Vgr <55V
Vou Output High Voltage 24 \' lop =-5.0mA
Voo Output Low Voltage 0.4 \ lo, =42 mA
Notes: 1. Igct . lecs » locs and Iggs depend on cycle rate.

2. Iy and Iy depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢c = 5.0V +10%, f = 1MHz)

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

SYMBOL PARAMETER MIN, MAX. UNIT
| Cum Address(A0 ~ A7) — 5 _ pF
Cie RAS, UCAS, LCAS, WE,OE — 5 i pF
Cour VO1~1/016 — 7 pF
B 9005650 0001437 uu? A
\V7
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NN511663 / NN511666series

CMOS 64K x 16bit Dynamic RAM
A.C. OPERATING CONDITIONS
. Test conditions : Viu/ViL=24/08V  Vgou/Vg =2.0/08V output loading C; = 50pF + 1TTL
Operating conditions : { 0 °C<Ta<70°C, VcC =5 V = 10%, Vss = 0 V ) (NOTES 3, 4, 5)
NOTES o 40 45 50 0 70 rrl mz'
NO. [ sepEC|STD. PARAMETER WIN. A, | MIN. A MIN. ] s, [axc ] s [auax N[N
1 | tasov |tcac |Access Time from CAS — |12} —|15|—|[18] —|15] —]20(ns|613
2 |tomeay tcm  |Access Time from CAS Precharge — |8 | — |3 |— |3 | — 3] —| 40 | ns 13,14
3 [tavav |taa |Access Time from Column Address — |20 | — ]2 | —|25) — |3} — |3 |ns|713
4 |tasav [taac |Access Time from RAS — |40 | — |45 | — 50| — |60 | — | 70| ns| 67
5 | taicHr [tesu |CAS Hold Time 490 | — |45 | — (50| —| 60| — |70 — | ns
6 | taricnr [tewn | CAS Hold Time (CAS beforeRASRetresh) | 8 | — | 8 | — | 8 [— [ 10| —[10] — [ ns
7 | taLicHn |tons | CAS Hold Time (Self Refresh Mode) 50| — |60 — {50 | — | 50| — | -850} — | ns
8 |towzciz [topn |CAS Precharge Time 10— [10|—|10|—]|10]—]|10{—|ns
(CAS betore RAS Refresh)
9 |tonoctz [top | CAS Precharge Time (Feast Page Mode) 5§ |— |5 |—(|5|—|85]|—|86|—|ns| 14
10 | toLicHs |teas | CAS Pulse Width 12 [100K| 13 [100K{ 13 {100K| 15 [100K| 20 [100K| ns
1 | toipiz [tesn |CAS Setup Time 5§ | —| 8§ (—|5|—|8|—|85]|—1ns
(CAS before RAS Refresh)
12 |teiox [terz | CAS to Outputin Low-Z o|—lo0|—]|]O|~]O|—]0|—|ns| B
13 | tcronee [trp | CAS to RAS Precharge Time 5| —|{5|— |85 |—[5|—]| 8| —1|ns
14 | toqwie [tewp |CAS to WE Delay Time 40 | — |45 | — |45 | — |45 | — [ 60| — | ns| 11
15 | ter1ax {tcan [ Column Address Hold Time 5§ | —|8|—1|8B]|—]110}—~11}—|ns
16 | tgiax |tar | Column Address Hold Time 30— |3 | —|3|—14|—|4] —|ns
Referenced to RAS
17 | tavcte {tasc |Column Address Setup Time ol—|O0f—|O0O|—fO|—]|O|]~|ns| 14
18 | tavrH: |tra |Column Address to RAS Lead Time 20— |2 |—|27|— 3| —|3|—|ns
19 | taywrz |tawp |Column Address to WE Delay Time 47 | — |82 | — |67 | — | 60| — [ 65| — | ns | 11
20 [toupx [tow | Data Hold Time 5 | — |8 |—~]1w0]—]10]—|15]—{ns| 12
twLiox
21 | toverz |tos  (Data Setup Time 0 —_ 0 —_ 0 - 0| — V] — | ns | 12
tovwiz
22 |toiav |toea |OE Access Time — 12| —~]13|~[158] |15 —|20](ns
23 | twrtotz [toen | OE Command Hold Time 8 |—|8|—(15|—|15]{—|20]—|ns
24 | tousov |toep |OFE to Data Delay Time 6 |— |7 |=|1W0|—]10[—=]10]—{ns
25 | teuzaz [lore | Output Buffer Turn-off Delay Time 0O |10|0 {130 (13| 0 [15] 0|2 [ns| 10
26 | torpax |toez |Output Buffer Turn-off Delay Time o|8|of[10|0|10]|]0f[18|0]15]ns
Referenced to OE :
27 | toLimmn |trsn | RAS Hold Time 12| —|1B|—-[158]—]15]|—|20—|ns
28 | torsnm1 {tron | RAS Hold Time Referenced to OE 8 |{— |8 |—[10]—]10]—]10]—]|ns
29 | tyonio [tre | RAS Precharge Time 25 [— |25} — |25 | — |30 | — |40 — |ns
30 | tppenez |tRps | RAS Precharge Time 70 | — |8 (— |9 | — |10 — |130] — | ns
{Self Refresh Mode)
31 | taiprs [tas | RAS Pulse Width 40 [100K| 45 [100K(| 50 [100k| 60 |100K| 70 [100K| ns
32 | tai a1 |thasp | RAS Pulse Width (Fast Page Mode) 40 {100K]| 45 |100K| 50 [100K| 60 |100K| 70 [100K| ns
33 | ta4au1 |trass | RAS Pulse Width (Self Refresh Mode) 300 | — {300 | — |[300| — |300| — |300] — | ps
34 | taiicr |tRcp | RAS to CAS Delay Time 12 |28 [ 13 {30 (13 {35 (13| 45113 |5 |ns| 6
35 | tausciz [tarc | RAS to CAS Precharge Time 10— (10|—|10]—]10]—=]10]—1ns
Bl 9005650 0001438 383 =N
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

NOTES <40 45 -50 60 -70 j

NO. I JepecsTo. PARAMETER MIN. MAX. [MIN. Jax. [MiN. ax.| miN. [max | min. [uax [UNIT[NOTE

36 {tgiav [thap |RAS to Column Address Delay Time 10 (19 |11 |20 {11 (23 | 11 (30 |11 |35 |ns | 7
37 | tauiwiz |tawp |RAS to WE Delay Time 58 | — |75 | — (8 | — |90 | — [100] — [ ns [ 11
38 | torowro [tacn | Read Command Hold Time o |/~[O0|—]|]O|—]O0|—j0|—|ns| 9
39 | tprowiz |tarn | Read Command Hold Time 5/ — |5 |— |6 |—|5|—|10|—1|ns| @
Referenced to RAS
40 | twhzcr2 ithcs |Read Command Setup Time o |— |0 |[—]O0O]|—|O|—]|]01{—1|ns
41 | taiopio [tac  [Random Read or Write Cycle Time 70 {— |80 [— |90 | — [110| — |130] — | ns
42 |toracie |tpe  |Read or Write Cycle Time 23 | — |30 |— |3 | — |40 — |45 | — | ns [13,14
(Fast Pags Mode)
43 | taople [tamw |Read-Modify-Write Cycle Time 115 | — (120 | — 126 — |135| — {185| — | ns
44 | tolac2 |trrmw | Read-Modify-Write Cycle Time 55 | — (657 | — (57 | — |66 | — |100| — | ns |13,14
(Fast Page Mode)
trer trer  |Refresh Period — | 4 |— | 4 — |4 |-} 4| — | 4 |ms| 15
46 |tpiax |tpan |Row Address Hold Time 7 |—|8|—|8|—18|—]|8]|—]ns
47 | tavaz [tasp |Row Address Setup Time 0 — |0 [— 0 |—4}j 0 )— 0 | — |ns
48 |ty tr Transition Time (Rise and Fall) 2 50 2 50 | 2 50 2 50 | 2 50 | ns | 45
49 | torrwrt |twen | Write Command Hold Time 5§ |— |8 |— |8 |[—|1W0]|—]|15]— Ins
50 | twiiwri|twp | Write Command Pulse Width 5 — | 8 | — 8 |—1100|—[15] — |ns
51 { twrice Itwes |Write Command Setup Time o|—|O0|— |0 |—1O0}—~]|0/|—|ns]| 11
52 | twrick itewn  |Write Command to CAS Lead Time 12— |13 |— |18|—|15|— |20} — |ns
53 | twiarr tawL | Write Command to RAS Lead Time 12| — (13 |— |18 |—-1158]—[20]—~ns
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 t;=3ns.
5. Vi4(min.) and V; (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
betwsen V,; and V|, .
6. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. trecp(max.) is specified as a reference point
only. It tacp is greater than the specified tagp(max.) limit, then access time is controlled by tcac-
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 controlied by taa.
8. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
9. Either trey 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. tawp, towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tweg>twos(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. if tgyp>trwp(min.), towp2tewp(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 ta, toac, OF topa.

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

15. tggr=32msec for Long Refresh version (L version).

M 9005L50 0001439 217 W
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NN511663 / NN511666series

CMOS 64K % 16bit Dynamic RAM

WQRDREADCYCLE
RAS N / N
tos 7 R\ /

‘[.‘sﬂ ‘!ﬂﬁi tasciin) _‘cm(w)
AO~A7 ///)I“iji(// @] Column Address // T Y
wE Ly N
O LI om Y,
/o1~ HighZ Valid mj)ﬂ%
10 16 5
*tm“ﬁ :Highoer

_ - El 9005L50 0001440 T31 =W

NPNOX 632

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



NN511663 / NN511666series
CMOS 64K < 16bit Dynamic RAM

BYTE READ CYCLE

trc@y — -

la—— tRP(29) —

tRas(s)

t
terria) COSH(S)
b - TRCD(34) — ———— ﬂ‘i tRsHE2n [ tcRe(13) ——d

tt—— 1CAS(10) - ——md

N 7

N

RAS

UCAS ___/

(or LCAS)

LCAS _/
(or UCAS) le_ . tRAD(38) traLs)

tascaz | toaH(s)

tasrun | | trans)

]
7 R / s /
AO-A7 S/ /,)g Row Address 1 % Column Address ‘5« 100 /; s

Q . tHCH(a&)—T

treso) ! i
e——— - 1RRH(39) >~
|

s /7
L\ /

E— /,/// / // 7/ ,/ '/ 7 {/ ///

WE
. ! rt——— LROH(28)— ]
(a—————— {OEA(22)
oE T AN Y
vo1- iz
Vo 8 !
or VO 9~ t
( e ) a— lCAC(1) — o torres)
e —— taam)
tRac) — - » |<e- 1OEZ(26)— ]
- High-Z 77 I -
vo 9~ 9 { /X valigDataout  y}——
(or VO 1~ e tozoz) > i
T777A
vos) : High or Low
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NN511663 / NN511666series
CMOS 64K < 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

tReit)
AAS A / N
o tRcD(a4) - :Rsu(zn [ torprs) —>
UCAS DR
cas _/ N / /
le—— tRaD(38) M‘A : tRais)
tasrun lnm(:s) tﬂm teAH(15)
AO-A7 Row Address _X///////%._ Column Address X/////////; Y, Y
tomsm— o
WE i, N Y
o U/ 7 LTI
T vaidDatein X/ i W,
m : High or Low
M 9005650 0OOlL442 804 mE
NPNDX 634
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

A0-~A7

o 1~
Vo s

(or /1O 9~
/0 16)

/O 9~
VO 16

(or VO 1~
/0 8)

i - tren - R——
{ tRasan) - - gf tRP(2o) ——
\_
I
tCRP(13) N tosues ™
- e “* — tRcp(@a) - tRsHE?) terp(iy) —w-
——— 1CAS(10) —W
/ N [/
a——————— tAR(15) g
! le— tRaD(aE) - - traL(1)
taspuz | | tRAH@e) tasc(17) teaH(1S)
k 4" - o
L N
Wy iy v
/77777%_ Row Address &/// ’//)i Column Address X/, / / / /
T ] |
| !
- tem o towisa — I
- -— tRwL(s3)
- tweoy —————™
IS V177 // vy
/// (i /// ///// 12 % /
twes(sn [ - twerae ——
7777777777 77777777 7 77 s ! /
//// //(/ e ,»///// ’,//'//"///' 904 / !/ /’//// V9504044 / g /
¢
T 777777 7777777 T T T T 7777777 7
//‘/,///’//,// //,// /, /I,/’/ 4 /,/,// // /'/'//' ’ //'/'/‘ s // ////// s //// /| // // 47 / 9774 /)
toseer) |
e

a——-tpypg —

g

Valid Data-in

'/,

635

Bl 9005650 0001443 740 N

. High or Low
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NN511663/ NN511666series
CMOS 64K x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

UCAS
LCAS

A0~A7

N / N
\ ([ 7/
tasmun mw)m) mm ‘tcmus)V e 7
[/ Pow adress X(/////X_ Gohme Adess X(//// L
Wi, 7 TN Y,
Fﬂm toenes

e N i //
High 2 X _vadvaein_X7777777777777777777777777T
/////] High or Low

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

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

thcay - >
t

e tRas(@aly - ———————— RP(29) -
i
[ —_—
RAS N AN

e¢—————— tCSH(5)

toRP(19) — | @ WRCDGBH__ pe  tpshe teap(13) —m)
«— tcas(o)-—»

ucas /| N / /
(or LCAS)

LCAS ___/
(or UCAS) la—— tAR(1e)

tt——— {RAD(36) —— 1 . tRAL(18)
tasru7) | | tRAHEE) tascan | toaHps)
- ] [

AO-AT /X Row Address :X/ @Z Column Address )Q I I,

ra— townisz) —»l

[P, TV —

t— LWP(50) ——

WE LI N ST

toED(24) toEK(23)

i 7

vl/%18~ . //// ' / / d SIS iy, /
(or VO 9~
tos(e1) tDH(20)
| . —
,,l% 91_6 Yl High-Z K vaiidDatain X

(or Ill%18~) : High or Low

B 9005650 000lL445 513 EE
637 NPNXX
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'NN511663 / NN511666series
CMOS 84K x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

tamwias) >
tras(st) > ld— tRP(20) -
RAS A / N
t la—— tcss)
CRP(13) thooes) tnsezn tereqia)

UCAS e
tcas ___/ N /[ ]

le— tAR(16)

le— TRAD(36)—» tasciin

tasru7) trane [*™ e toar(15)
no-A7 /R Row Atross T(777X Column Acivess Y,
:AWD(1D)_> tomda
- 1CWD(14)————— ]

- tRWD(E7)————— > trwiiss)

WE N L
toea2z) toen(24 twriso)
logym
oE L /
toac |
- taaen tpseat)| | toweo)
tRacy)
%1{3 HighZ Data-out Data-in 7/ /,
fozea [/77/]: vigh or Low
. I 9005650 000luu4b 45T IH
NPNX 638
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NN511663 / NN511666series
CMOS 64K < 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

tRMw(43)
- tras(a1) E: trp(o)
-_—
RAS SIL ;
e Lt
terp(ia) t CSH® tcap(1z)
e 'ACD(34) tRsHz7)
[ - YCAS(10) —— >
ucas __/ ) / /]
(orLCAS) }
L
LCAS _/ !
{or UCAS) e AR(IE)
| e tRAD(36)- —m
i tascin
tashun [+ <—>] traus [ e tCAH(15) I
TN
AO~A7 /. ,ﬂk Row Add% Column Address M / / / y
tawpgie) —
t towiise)
e S L | 1) SERE—
tRwo(a7) e trwiss)

N
WE N
toeac2) toen(ae)

twe(so)
DI

* ™ toeziee)

OE // Y4 / / /

l{loo18~ // /7 / / //// 4 / // / //// / / /// % // ,/// /// / /// /// / 9y 4 "/ / '/ // / /
T i
or /O 9~ I teac i
¢ V0 16) i - ™ “
- taag) >

tos(21) | | toH(0)

- tRac(s) | l..,
lII:%)Q{.'G el @&taﬂut >@¢ Data-in %/ / /

(or /O 1~ b

0 8) tozoa : High or Low

B 9005650 0001447 39 W
639 NPNX
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‘NN511663 / NN511666sories
CMOS 84K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

tRasP(22) :tm
Rm—
RAS N / N
torpqiy | [ tosHe ——————» [ tpcuz) — ™|  [* RsHEN ™| | toregs)
[ thoois—> tepe) | toasuey  tce) toas(io)
e tcas(i0)»
UCAS
s _/ N N N
le—— tar(is) >
t ‘_t““"a;’ t | t 1RAL(TE)
U P 14 S tascin gy _le e a' tASCUT o le e
; towwes  tason | fows)
ao-ar LR Pow X777 coumn ](777/7XC Cotamn Coumn X777/
e t..!Ms, >‘ T tana trrio)
_ tRcso) 'nc:(.sa) trosio)  tachse) trcswo) tRcias)
[ i
WE Y N Y
re— topaz) —» ‘_tcmz)t:;;;
toeaiz2) toea@2) . ’
OEA(R2) [+
l

oF L 2777 L 2

tan L ,1_4 torrizs) l._. torres) .l_.. torF(s)
tcac() L“"
- traci . toac) teaci

toezze) toeziee) » toez(2e)

tazuzy  Data-out _Tuznz) Data-out ozizy  Data-out
/////] - High or Low
Il 9005650 0001448 222 1B
NPNX 640
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

trp(20)
tRaspia) U
—_— R
RAS \ 7 N
topps | & lCsHG) > trcuz) — > [ tasHEn ™ | teoapns
tRoogay tere) | toastoy topp) teastioy -
re tcas(io) o o -
‘ ‘L X ¥ A
UcAs __/ N/ / / /
(or LCAS) :
LCAS . _/
(or UCAS) | ra—— tar(ig) "
r4— tRap(3s tRAL(18) —»]
tasr@z) e ' tcan(1s) tcan(15)
b e @ --» tASC(17) - ASCUT gl L |at—mf
tRAH(lG) tasc(i7) | | i | teaH(15)
r s N\ ; \
Row X7///0K X/ X/ 7
AO-A7 @( o Column Colrmn Column
L tanm) ﬂ -1 taas) W L tRRH39)
|
tRcswo) tRcHias)  tReosuo)  tRew(ae) L“_F\\c:suo) tRoH(e8)
- >
N 1 T
S 7 TT T N
topae) r————— topA) ———>
I tROH(28)
toEA(22) | toea@2)

B ) .
oF , Y Yl N 7

} |
V0 1 High-Z \
vos
(or /0 8~ tana) {oFFes) torrizs e foFFE9
/O 16) toac —— -
trncen teac(n < tcacqy
toEzZ(26) toEz(2e)
VO 9~ 7 i — b
VO 16 @, i |
o -
(or VI?O 18~) teizgzy  Data-out teizoz  Data-out tozaz  Data-out

: High or Low

B 9005L50 0001449 1L9 WA
641 NPN)X
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

' :
. -~ tRasps2) > gm
RAS E \_
' t 1 1
toppiz | [ 10O POU—»  |a— tRsien—»|
je—— tRCD(34) ——»
, toasio) | torm toasio)  tore) tcasoo) terpus)

UCAS

cas __/ T\\ F F RN 7
g—tmas)_.l ‘RAI.U!)

tasrur) | | tRAHME) tasciiny{ toanps) tascun) | toas) tascrz) | teamas)

e o]l R ol B
ro-ar K Row cm@wm Column j/ 1w
tew(sz) I towsz) ]:'—- towuse)

1 1 | 1 1 b 1AWLE9)——
s 4 tweriag) T | gee Twesey | twerag)
WE LI ']ﬂ ) /) //;[ Y
ha— twe(so) - tweiso) Lt twrisoy o

oF L /U /. T

tos(2) oHzo)  tosey .'i”:"’) tosen "w(zo)
Yo'is LTI, vean KX, paain atin X771/

/////] High or Low

- B 9005L50 0001450 940 WA
NPNDX _ 642
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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~
o8

(or VO 9~

Vo 16

/O 9~
/0 16

{or/O 1~
V0 8)

)

tap(ze)
- trasP(az) -
) /N
teshis - t
terp(13) 5 tPC(42)—— k- RSH(E27)— ]
o] la—— 1RCD(34) — ' . . . .
CAS(10) | "CP(9) cas(0) 1ope) CcAS(10)
- - terpia)
|
- I
/ R i\ R\ 7
" !W”)"] l--—~7 traL(1g)
tasru7) | | YRAH(@6) tascan| tcaw(is) tascpny | tcamps) tascny | toamps)
L - y_r -y e e
7 -
7/ //>§r Row [(/ @Z[ Cd“"‘“w;,;,;,;,?‘z Column w Column W / /
* towusa) ’ towi(sz) ’J +— towi(s2)
t 8 LRWL(53) — o
wosish twes(st) | twoHue) twesist)
vwcu(m) L= . tweHg)
e |
le— twp(so) -J J WP(50)  twpiso) -+

//:/ // / // I 7 ,///,/ 7 '/

T

777 7T
77 177

7/
1
|
tos(an toreo) tosian), toneo)  tosey toH(z0)
- .l - »~
T 7777777777777 NA 4 ) s - B -
SIS /’,)Zt Data-in t Data-in 1@( Data-in //;

B S005L50 0O0OOL451 817 WA

643

m : High or Low

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

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

tRp(s)
tRASP(32)
AAS N Z| N
torpars tess) ' PAMW(4) = (e lm«m——gwm
- Ao tom) tore)
le— toasoo o tCAS(10) le— tcas(io)
UCAS '
LCAS _] \ z S []
trap(36) '
t‘sFﬂ ) ‘Asqmrti”,“ 9 T‘ilqlﬂ.t_cm.i's’ I‘ASG(V) tongis
| l
no-a7 L )Rrow /R Cotumn X)) /X Column /R Column X777/
tome tomsz | | omez
t o tawiiss)
'“I"f“"’ -—m?‘)——: e toWD(14) o e fcwnm)’l
wE i \ N/
tawD(19)—] lwp(so)-__ tawo(19)—> l‘v;(so) e lAW:)(») T
ROH(;
‘ez toen [ toenm
oF { I/f 0
zll;ma) toen(2e) toen2¢)
teac) L teram o - torag) o
e lws) - tana) L—{—. taa)
toez(ee) tm‘;&m 1 tora toezrze)| | tonen
e thace tosey | tosey | tosen|
Bie —2E——O0G— —
torm | Datadin o0 1 Datadn 15, Data-out Data-in
Data-out Data-out
/////]: High or Low
B 9005650 000luy52 753 W&

NPNX 644
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

A0-~A7

VO 1~
Vo8

(or VO 9~
1/0 16)

VO 9~
/O 16

(or /O 1~
170 8)

|

twoen ||
tasren | thanes tas tcar(s)

ey tASGI7)

Fd

tap29)
- - tRasp(az) - aliaatine!
]
\ V_\_
)
o - !
b
tesHis) I teRMw(44) —— > - tRsHEn - - - - ] :
terr(13) X ' iteRp(iay
RCD(34) : L -
o ¢ t ! tcp(g) t tep) t
! !<i CAS(10) o - - e 1OAS(10) ey st e ToAS(IO)- W
i
. a :
T L !
¢ tRan@e)

-

t —-— tRaL(18) - *7»‘
Asc(n C_’ii“s) ‘ tAscm) tCAH(15) i
i PRy st
i B K S
/R Column | Column ,)@olumnxv
T - . T
| { 'cwusz)J : towmse |
! . i QL
b oo : taw(s3)
f tawpEn—= | | S .
[
R L L towone - lowDig) = | |1« towD(gye |
P o ¥
i Y
! ‘ : \
t iii
i tawD(ig) o i B b i tawD(ig)—e =t - tawp(ig) =i s hd
twe(so) twr»’(so) thomzs;-+ WR(50)
: oo -
toEA(z2) ! ‘ i toea@z) P T
e | = 1 : OEA(22)‘
i H i i f i
: . -
: N\ ! i
. X |
[ . . i i
| P D ;
L I
: i [ ! i
High-Z [ } i ] }‘ j L L
i J H J
o i i 1
toeoes)| ; i "050(24) i {‘OE 24)
' - [ ] |
teact b I . |
! ] | - toPa@ e ‘ [ = topap) =) |
; i : | b . o :
- taa@ . tAA@) el . ; i tAA@) .o :
! C ; : ) |
toEz(26) -1 | ; ‘OEZ(as) -Jy‘ i toEz(s) »re
[ 1 . ! 1bHEo) . : i toun
) ‘»ﬁnn(zo) b ) D o
' t H tDS(zu tos(et ; tos(21)
jw— LRAC(S) —] o) i | i [
! | i
High-Z )
1 4 q
) T
T Datain " Data-in == Data t Data-in
teizoz) AN 16702 AN 167019 -ou -H
Data-out Data-out

Bl 9005650 0001453 LY9T WM

645
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NN511663 / NN51166686ries

CMOS 84K * 16bit Dynamic RAM
RAS ONLY REFRESH CYCLE
tacA1)
tRas(at) t————— RP(20)———>
—————
AAS / N
teap() trec(3s)

UCAS _
LCAS _/

tasran) [ | trams)

S

A0-A7 7//////)3!‘:*%9'10////// T S

Note: W—E. OE = Dontt care.

CAS BEFORE RAS REFRESH CYCLE

/////] vigh or Low

trci1)

rt— tRP(2O) - 1

RS /] teros N

tRAS(31) g tRP(20)—

—_— t
UCAS el SE;:R(", forme
icas ___/

A,

High-Z

toFF(2s)
vo 1~
o 16
Note: WE, OE, A0O~A7 = Don't care.

NPNX

B 9005650 0001454 526 WM

/] igh or Low
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NN511663 / NN511666series
CMOS 64K < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

RAS

UCAS
LCAS

A0~A7

VO 1~
VO 16

trcia) > L1 170%) p——
[ RAs@E@) ———————— | 1AP(20)-] tRAS(31) tRP(29)-»-
N / N

[—————— tap(1g)————

torr(13) L

l<—> le— tRCD(34) - tRsHE7) -] {CHR(8)-» ra— tCAP(13) —p|
le— tRaD(3E) tRa(1e)—— o

tasran) | | thanee)  tascan

- teanas)

IR

Row Column S«/

L

tRRH(39)

- tan@) ———

Y W

S WSl f
= tcac() - L—— torres)
teiziz) -
————— fRAcu)
High-Z -
g Valid Data-out E——

B8 9005650 0001455 462 W

647

/////] - High or Low

NPNXX
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NN511683 / NN511666series
CMOS 64K < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

[ tRaspa ———————— r—'mm» trasa) tRP(20)-»
AAS N / | N
vcas _/ A /
(or LCAS)
was _/
(or UCAS) le— trancs) LT —
shen :-R—lw @ tfﬁ(:) toar(s) )
no-a7r LK Pow XX e X777 T
wE Ly %/// A

OF LI iz,

VO 1~ High-Z
vos
(orl/O0 9~ le— tcac(t) > toer,
V0 16) Youziey > torrees)
rt—— tpac) ———>
Mo oe High2 { Valid Data-out R
(or/O 1~ ;
vo8) /////] - High or Low
M 9005650 0001456 3T9 WA
NPNX 648
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

tRo@t) - - ~ o) ——
tRas(n tRP(29) - tRas(3a1) — trp(29)»|
- _— ;
RAS N 7) i N
(e tage)————
4 |
e tRcD(s) 1RSH(27) -] tCHR(S) tcRP(13)—
UCAS |
LCAS _/ \\ y
ta— tRAD(36) {RAL(18) —]
tasra7) | | tRaMes)  tascan
e »| tcan(is)
AD-A7 / Row / Column &/ e (9
twes(sy
- lt-— tweH(@4) —w
- tweis0) —
s / N A I
WE : / / IIIsaseIs /s
7 / LS ey 71777
ss
tosi1)
- - & tpH(g)——
vo 1~ 7 /X Valid Data-in s s
VO 16
m:HighorLow
BN 9005650 000L457 235 N
AV
649 NPNXX
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' NNST1663 / NN511666series
CMOS 841'16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

m S‘— 3)—————————————
) i e tRCDB) g trsHEn » e toHaE) r—tcams)—a
was _/ R ]Z*
(orLCAS) )
ws _/
(or UCAS) le— trap(se) >[ tRaL(18)—»]
A0-A7 Row 3@1 coumn X/ W,
WE VN Y A
oF ‘ I Y, L
wi T,
(or VO 9~
vo1e) bl F&—— toH(20) ™
Vo8- Y Valid Data-in X'/// )
(or%1;) /////] High or Low
B S005L50 0001458 171 &N
NPNXX 850
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NN511663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

SELF REFRESH MODE

tRp(20)

- e fpassEl) ——————— [‘A@)_.
RAS
_/ / n

tapc(as) tosno tonsm tCRP(13)

UCAS

tcas __ 7/ | / \_

tornge) tasrin

AO~A7 / m ROW X coL.
ol lg LOFF(25)

Vo1~ ~—
Vo 16 #

High-z

Ll

Note: WE, OE = Don't care.

/////]: High or Low

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

a. Entering the Seif Refresh Mode:

The NN511663L / 1686L Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS and CAS sig-
nal " 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 to continue the Self Refresh
Mode.

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

B 9005L50 00O0OL459 008 W
651 NPNX
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NN5115663 / NN511666series
CMOS 64K x 16bit Dynamic RAM

ORDERING INFORMATION

NN511663XX(X) - XX

SPEED

PACKAGE

40 : 40ns
45 : 45ns
50 : 50ns
60 : 60ns
70 : 70ns

J : Plastic SOJ
TT : Plastic TSOP TYPEII

VERSION BLANK : Standard Version
L : Long Refresh Version
32ms Refresh

MODE 1663 : FastPage
2CAS,64K x 16 ,256 refresh cycle

NN511666XX(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 1666 : FastPage
2CAS,64K x 16 ,256 refresh cycle

BN 9005650 0001460 42T WE

NPNX 652
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