NN511661/NN511667 series

- \VZ
EDO (Hyper Page) Mode NPN)X
CMOS 64K x 16bit Dynamic RAM

DESCRIPTION

The NN511661/1667 series is a high performance CMOS Dynamic Random Access Memory organized as 65,536 words
by 16 bits. The NN511661/1667 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 NN511661/1667 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 multiplexing. o - -

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

Multiplexed address inputs permit the NN511661 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 B EDO (Hyper Page) Mode Operation
H Separate CAS (UCAS, LCAS) for Byte
W 65,536 X 16 bit Organization Selection ‘
B Single 5V $10% Power Supply H Byte Write Mode Operation
W Performance Ranges B Low Power Operation
Low Standby Current (CMOS level inputs)
Parameter -40 | -45 | -50 | -60 | -70 — Standard 1mA
Max. RAS - L version S50pA
AccessTime  (tas)| 40" | 45ns | SOns | 60ns | -70ns W 256 Refresh Cycles
Max, CAS 10 15 15 15 2 — Standard distributed across 4ms
AccessTime  (tcag)| o | °"° | Tone | Tene | EAne ~ L version distributed across 32ms
Max. Column Address B Self Refresh Mode
21 23, 25 30 35
Access Time (tan) ns ns ns ns ns (L version)
Min. Read/Write W All inputs/Outputs and Clocks
5 70ns | 80ns | 90ns | 110ns | 130ns
Cycle Time (tac) fully TTL and CMOS compatible
B Refresh Modes
RASonly
CAS before RAS
Hidden Refresh
W High Reliability Package
Plastic 40pin SOJ (P40SJ-2B)
Plastic 44pin TSOP TYPEIN (P44/40TP-3B)
B [005650 0001443 327 A
NN511661 : NO92-FXX-00132 Rev.1.1 NIPPON STEEL SEMICONDUCTOR CORPORATION
NN511667 : N092-FXX-00099 Rev.1.1 675 AUG.1997
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NN511661/ NN511667 series

CMOS 64K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)
(NN511661)

Vo vee i 1O 44]D Vs
vo,dz O vo1 o 2 43fn vo16
Vo; 3 voz o 3 42/ vo15
1054 VO3 11 4 41D 1/O14
vod's o4 s 40[n vo13
V°4 e vos 6 390 vo12
s 7 o6 m 7 38D vo11
1Og o7 s 37} 1010
vo;Q18 vos o9 36[n o9
voefe nc o 10 35[0 [CAS
NC
Vee vee m 13 32|10 Vss
N NC 14 31 [0 UCAS
_WE WE 015 3ofp OE
RAS RAS [ 18 290 NC
Ao A0 [ 17 28[0 NC
A A1 0] 18 270 NC
A A2 0 19 260 A7
Az A3 [ 20 - 250 A6
Ay Ad 0} 21 24{0 A5
Vec Ve 0] 22 23[0 Vss
40-pin SOJ ( 400mil v) 44/40-pin TSOP TYPE (1)
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
YO1~1/016 | Data-in / Data-out
WE Write Enable
Vec +5V Supply
Vss Ground
NC No Connection

B 9005650 DOOLY48Y 263 mm
NPNX 676
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NN511661/ NN511667 series
CMOS 64K x 16bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

(NN511667)
O
Vec Oy 0 [ Vs Vee O 1 440 Vss
vo.g|2 O 39|p Y046 Iro1 2 43 [0 1/O16
10.4|3 as|h V05 o2 ¢} 3 42 [0 11015
11034 |4 37| /044 /03 [] 4 41 [0 /014
1044|5 36|l 1043 /o4 o 5 40 11013
Ncd|e 35| NG NC O 6 39 [0 NC
105 M 7 380 vo12
vosg|7 34|p V042
1706 0 8 37 [0 /011
1/Ogl}| 8 33|p 1014
o7 M9 36 [0 VO10
1o; |8 32|p ¥01o vow o 10 b sl
1/0sd| 10 31{p 1¥Og
No|r2 2olp toxs 22{o N
NC{g|12 29| LCAS NG o 14 a1 b Loas
weds 28|p) UCAS WE O 15 30D UCAS
RAS{|14 27|p o€ RAS O 16 o i
NCHi15 26|p NC NC m 17 281 NC
Aodl1e 25|01 A7 a0 o 18 o7 b a7
Ay Q117 24|10 As A1 O 19 26 As
A2l 18 23\p As a2 o 20 2l As
AzQ|19 221ph A, A3 @ 21 2410 A4
Vee|20 21|P Vgg vee m 22 23[0 vss
40-pin SOJ ( 400mil ) 44/40-pin TSOP TYPE (1)
P40SJ-2B (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
1/01~1/016 | Data-in / Data-out

WE Write Enable

Vee +5V Supply

Vss Ground

NC No Connection

BN 9005650 000L485 1TT WM
677 NPNX
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NN511681 / NN511687 series

CMOS 64K x 16bit Dynamic RAM
FUNCTIONAL BLOCK DIAGRAM
WE O—
OE O N
RAS O—s RAS Clock WE Clock
RAS | Generator Generator
LCAS O | CAS Glock g—scuog(
UCAS O— G"“‘im’ enerator
Refresh | ¥ l Yy
Counter
—:> Column Decoders . Vo1
[
J\ L ¢ > i
. Vo [}
Sense Amplifi
A1 O—
A2 O - | ‘
A4 O—sf B o - 109
A5 O— g Memory '{fp“ .
yte
Ot - :Il p Amay Data .
A6 o (1,048,576) Vo .
A7 O—* 2 B | ee 1O 16
S <-—O Ve
Generator +—O Vsg
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vsg | Vin,Vout —1t07 v solute maximum ratings are exceeded.
" Functional operation should be restricted to
Voltage on Vce Relative to V. v, 107 v
on e 58 e . the conditions as detailed in the operational
Storage Temperature (Plastic) Tstg | -55to+125 C 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
Voo Supply Voltage 45 5.0 55 v
Vss Supply Voltage 0 0 0 Y
Vi Input High Voltage, All Inputs 24 - 65 v
Vi Input Low VoRtage, All Inputs -1.0 — 0.8 v

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

NPNX

BB 9005650 000L48L 036 EN

678
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NN511661/ NN511667 series
CMOS 64K < 16bit 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 -40 180 mA | tge = tge (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=CAS2(Vgc-02V)
20 | mA | RAS=CAS2vVy
Standby Current 50 BA | RAS=CAS2(Vc-02V)
(L version) All other inputs are stable at ( Vg - 02V)
or{Vgg+0.2V)
lcea Refresh Current -40 180 MA | tge = tac (Min.) 1
(RAS only refresh) -45 160 mA | RAS cycling, CAS =V
-50 140 mA
-60 120 mA
-70 100 mA
lcca EDO (Hyper Page) Mode Current -40 180 mA | typg = typg (Min.) 1,2
-45 160 | mA | RAS=V,
-50 140 mA | CAS, Address cycling
-60 120 mA
-70 100 mA
lees Refresh Current -40 165 mA | tpg = tgg (Min.) 1
(CAS before RAS refresh) -45 145 mA RAS, CAS cycling
-50 125 mA
-60 105 mA
-70 85 mA
lece Refresh Current 150 WA | 256 cycles/32ms
(L version : CAS before tRas < 200ns, WE 2 ( Vo - 0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or (Vg + 02V )
lcer Self Refresh Mode Current 100 HA RAS =CAS < (Vgs +0.2V)
(L version) All other input high levels are ( Ve - 0.2V)
B or input low levels are ( Vgg + 0.2V)
1'%l Input Leakage Current -10 10 pA OV <V < 5.5V, Others = OV
(Any input pin)
ol | Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS = Vju(min.)
(For high impedance state) OV < Vgour < 5.5V
Von | Qutput High Voltage 24 V | loy=-50mA
Voo Qutput Low Voltage 0.4 V) oL = 4.2 mA

Notes: 1. Icct. lcea s lccs and Iccs depend on cycle rate.
2. lgcy and Igc, 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

~ Cii | Address(AQ ~ A7) — 5 pF
Cinz RAS, UCAS, LCAS, WE,OE — 5 pF
Cour 1101 ~1/O16 — 7 pF

BB 9005650 0001447 T72 &M
679
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Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



NN511661/ NN5116867 series
CMOS 64K < 16bit Dynamic RAM

A.C. OPERATING CONDITIONS

Test conditions : Viu/ Vi =24/08V  Vgou/Vo =20/08V output loading C = 50pF + 1TTL
Operating conditions : ( 0 °C<Ta<70°C, Vcc =5 V + 10%, Vss = 0 V ) (NOTES 3,4, 5)
No. |_NOTES PARAMETER 0 o ad had A Y
JEDEC | STD. MIN. [ MAX.| AN, | MAX.| MIN. |MAX.| MIN. | MAX. | MON. | MAX.
1 | touiav |tcac |Access Time from CAS —|10|—)15|—|18] —115]| — | 20| ns | 6,13
2 | toweav |tom |Access Time from CAS Precharge — |2 | — |28 | — |3 | — |3 ]| — |40 | ns |13,14
3 | twav [taa | Access Time from Column Address -2t | -~ 128 |~ |25 | — {3 | — |3 |ns|713
4 | taiiav |trac |Access Time from RAS — |40 | — |45 | —[50| —| 60| — |70 |ns| 67
5 | tasorn |tosn | CAS Hold Time 3 | — {3 |— |3 |—|4| —|5|—ns
6 |thiex |tons | CAS Hold Time (Seif Refresh Mode) 50 |— |50 — |50 —[s0] —|-50] — | ns
7 | tarscin [toun | CAS Hold Time (CASbefore RAS Refresh) | 8 | — | 8 | — | 8 |~ | 10| — | 10| — | ns
8 |torzciz (ten |CAS Precharge Time 7|—|8|—|8|—|[10]—]10|—|ns
(CAS before RAS Reiresh)
9 |torecie [tcp  |CAS Precharge Time 5 | —|s85 |~ |56 ]|~]|5|—~|5|—|ns| 14
(EDO (Hyper Page) Mode)
10 | tor1em1 |toas | CAS Pulse Width 6 [100K| 8 j100k| 8 [100K| 10 |100Kk| 15 [100K] ns
11 | teiipiz |tosm | CAS Setup Time §|—15|—|5|—|85]|—18[—|ns
(CAS belore RAS Refresh)
12 [ toiax |tz |CAS to Output in Low-Z o|j—Jo|—fo0o|—|o|—]o|~—~|ns| 8
13 | tesentz |tore | CAS to RAS Precharge Time 5§ | — |5 —~|85|—]8]|—|5]|—{ns
14 | to.awez [towp |CAS to WE Delay Time 40 | — |45 | — |45 | — | 45| — |50 —[ns| 1
15 | toraax {tcam |Column Address Hoid Time 6 |[—| 8| —|8|—]10]|—[15]—]ns
16 | twax |tan | Column Address Hold Time 28 {— 30| — |35 |—|4]|—|4|—n
Referenced to RAS
17 | tavore [tasc |Column Address Setup Time 0O |—|{0|—(0|—]|O0O|j—{0]|— | ns| 14
18 | tavon {tca | Column Address to CAS Lead Time M| —|[1B3|~]|183|~|18]—[28] —1ns
19 | tavant [trac | Column Address to RAS Lead Time 20| — |2 | —|27|— ]3| —[3] —]ns
20 | taywrz |tawp |Column Address to WE Delay Time 7 | — |52 | — |57 —|60| —}| 65| —[ns| 11
21 [tipx |tow |Data Hold Time 6 [— |8} — |8 |—]10]—|10}—]|ns| 12
twLiox
22 |to00x |towe |Data Output Hold Time o|—|o}—|o|—}o0o|—=|0]—]ns
(EDO (Hyper Page) Mode)
23 [tweiz {lbs | Data Setup Time O |—-—f{O0O|—|O|—]OC|—]O0]|]—|ns]| 12
tovwz _
24 [to,av [toea |OE Access Time — 13| —|13|—|15]|—|16]—]20]ns
25 | tyyotz|toen |OE Command Hold Time 5 |—|18|—|1B|—[|15|—]20] —|ns
26 | tguzarz [topz | OF Pulse Width for Output Disable s|—1s|—|7|—=|7|=[7]—=1]ns
When CAS High
27 | tariont Jtocs | OE Setup Time to CAS High 5§ | — |88 | —|7|—={7|—=]7]|—]ns
28 | taitrmi |tors | OE Setup Time to RAS High 5| —|s5|—]l7|=|7|—=17|—1]ns
29 | tonaqv |toep |OE to Data Detay Time 6 |— |7 |—|8|]—[10]—]10]—]ns
30 | tacax |torz |OE to Output in low-Z o|—|o|—]o|—]o0o|—=fo0]|—]ns
31 | tosaz [lorr | Output Buffer Turn-off Delay Time 0 [10]|0 [12|0 18] 0[15]| 015 ns| 10
32 | toypax |loez |Output Buffer Turn-off Delay Time o|8 o f10|0|10|/0[15]| 0]|15]ns
Referenced to OF . ]
tanaz |torr |Output Butfer Turn-off Delay Time 0o (t0]|o0o|12|0 |13[0}|15|0](15]|ns]| 16
Referenced to RAS
B 9005650 0001488 909 Em
NPNX 680
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NN511661 / NN511667 series

CMOS 64K x 16bit Dynamic RAM

NO, [ SYMBOL PARAMETER * 48 s * 70| unir|note
JEDEC | STD. MIN. |MAX.| MIN. | MAX.| MIN. |MAX.| MIN. | MAX.|MAX.| MIN.
34 |twioaz |twez |Output Buffer Turn-off Delay Time 0 |12 | 0 (12| 0 (13| 0 (15| 0 |15 | ns
Referenced to WE
35 | toLimrt [tasn | RAS Hold Time 8 |— 13| —[1]—=]15]=]20] = |ns
36 |toL1amt |thon | RAS Hold Time Referenced to OE 8 |— |8 |— |10 =110 — 1] = Ins
37 | tororr |trrce | RAS Hold Time 26 | — (28| — |30 | — |3 |— {40 | — |ns
Referenced CAS Precharge :
38 |truomie |thp | RAS Precharge Time 25— |25 | — |25 [ — [30 | — |40 | — |ns ]
39 | tarzniz |taps | RAS Pracharge Time (Self Refresh Mode) | 70 | — |80 | — | 90 | — [110 | — [130 | — | ns
40 |taL1pHt [thas | RAS Pulse Width 40 '100K| 45 [100K| 50 [100K| 60 {100K| 70 [100K| ns
41 [t R |taass | BAS Pulse Width (Self Refresh Mode) 300 | — 300 | — |800 | — |800| — |300 | — us
42 | tgiipHr |thase RAS Puise Width (EDO (Hyper Page) Mode) | 40 \[100K 45 [100K| 50 (100K| 60 [100K| 70 [100K/| ns
43 [taiict1 |tRep RAS to CAS Delay Time 12 30 13 | 30 13 | 35 13 | 45 13 | 80 | ns 6
44 |tauaciz |tarc | RAS to CAS Precharge Time O | —|w|—|10|—|10]—~[10]—ns
45 |taniav  |tRaD RAS to Column Address Delay Time 10 |19 |11 |20 |11 |23 |11 {30 |11 |35 |ns| 7
46 [tasox itaz | RAS To Output in Low-Z o|l—joj—]ol—=—]o =10 =T1hns
47 {taswiz [tawp | RAS to WE Delay Time 50 | — |60 | — |80 | — |90 | — [100| — | ns | 11
48 | tcHowre (tron | Read Command Hold Time 0 — 0 —_— 0 — 0 — [} — | ns 9
49 |tanowie {tgrn | Read Command Hold Time 5 —_ 5 — 5 — 5 — (10 | — | ns 9
Referenced to RAS
50 | twhzcr2 [tres | Read Command Setup Time 0 — 0 — 0 — 0 — 0 — | ns
51 | tpope t;qc Random Read or Wﬁte Cycle Time 70 | — |80 | — [80 | — (110 — [130 — | ns
52 |tciocl2 |bpc | Read or Write Cycle Time | —]20 | — |20 | — |25 | — [ 30 | ~ |ns {13,14
(EDO (Hyper Page) Mode)
53 |taoni |temw | Read-Modify-Write Cycie Time 100 — /120 | — (125 | — |145| — |185 | — | ns
54 |toact2 | teamw | Read-Modify-Write Cycle Time 66 | — |67 | — |57 | — |66 | — |95 | — |ns [13,14
(EDO (Hyper Page) Mode)
55 | tper tgee | Refresh Period — | 4 — 4 | — | 4 | — | 4 — | 4 Ims| 15
56 [tgiax itran | Row Address Hold Time 8 — 8 — 8 — 8 — 8 — | ns
57 |tavmz [tasp |Row Address Setup Time 0 — 0 — 0 — [o] — 0 — ins
58 |ty tr Transition Time (Rise and Fall) 2 50 | 2 |50 | 2 50 | 2 |50 | 2 |50 |ns |45
59 | twiwhr |twpz | WE Pulse Width for Disable 5 |~ 186 |—|7|—|7,—|7]|—=|ns
When CAS High !
60 | torswnsr |twon | Write Command Hold Time 6 |— |8 | —l10]—]10l="|15]=1ns
61 | twrywhi [twp | Write Command Pulse Width 6 - 8 — [0 ]| — |10  — |15 — ins
62 | twiicie [twes | Write Command Setup Time 0 — 0 — 0 — (o] — 0 — {ns ! 11
63 | twiichr |towr | Write Command to CAS Lead Time 6 |— |8 | — — |15 — |20 | — |ns
64 | twiimni |tawL | Write Command to RAS Lead Time 8 —|8|—|8|—[10 —|20]|—|ns
M 9005650 0001489 845 W
881 NPNDX
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NN511661/ NN511667 series
CMOS 64K x 16bit Dynamic RAM

Notes:

3.

(=N

11.

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 t=3ns.
. Viy(min.) and V; (max.) are reference levels for measuring timing of input signals. Also, transition times are measured

between le and V"_.

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

only. If trep is greater than the specified tgcp(max.) limit, then access time is controlled by toac.

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

only. If tgap is greater than the specified tgap(max.) limit, then access time is controlled by t,,.

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either tpgy Or tary 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.
twes: trwos fowp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. if twes2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgwp2tawpimin.), towp2tcwp(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.

. 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 ty4, toac OF topa-
. tasctep o achieve tpo(min.) and topa(max.) values.

. trep=32msec for Long Refresh version (L version).

. torg applies only when CAS is high.

BB 9005650 0001490 5bL7 WE

NPNX 682
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NN511661/ NN511667 series
CMOS 64K x 16bit Dynamic RAM

WORD READ CYCLE
r' e tpegsy T e e *'"”’1
p— - tRAs@oy—— -~ e f—— ‘RP(aa)‘_J‘
- {
RAS \ Z r—7\—
teapa| [¢ toSHe _’J
pt-— e — tRCD(43) - - ————sre——-— IRSH(s) — terp(13)
! te—- - tcas(10)———m F
UCAS i
LCAS _/ AN / /r
le-— tRAD(5) . 'RAL(W];A,} |
_teatpg - l
tasn(s7)| | tramss) ' t ‘ :
f‘ R ASC(17) st -9 <¢ CAH(15) 1 |
;
|
T 7 — 7 y 777
AO-A7 /7 /X Row Address »E(/// / /)i_ Column Address Y744 s / / "/ /
oo - — YAR(IG) b > tRCH(48)
i
: 1Recs(s0) - tRRH(49)
; i
i i
. i
WE i ’ 7
- - TROH(36) o)
(e --—— loEa@4)
torz(ao) torr(as)
; |
N, W, /4
la— tcacq)
-t toEz(32) e
tRac) lt— LOFF(31) ]
Vo 1~ High-Z 2 - E—'
10 16 { Valid Data-out
e toLZ(12)

683

Il 9005L50 0001491 4T3 W

:HiglorLow

NPNDX
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NN511661/ NN511667 series

CMOS 64K < 16bit Dynamic RAM

BYTE READ CYCLE
ot tresy
tRAS(0) —— tRP(38) 9|
—_—
RAS S / \_
terpr(13) tosis)
ja———— tRCD(43) ————t——— tRSH(3S) ra— tcRP(13)—
la————— tCAS(10) — o]
ucas ___/| \ A
{(or LCAS) toaigy—
LCAS
( or UCAS ) tRAD(45) tRaL(19)
tasrs7) | | tavse) tasciin | toanps)
AO-A7 m Row Address w m Column Address /
< taR(16) tRcH48)
tres(so) tRRH49)
WE Y
ra——— tROH(38)
[ toEA(e)
toLz(zg) tom(aa)——.-l
oE 7. /
Vo 1~ High-Z
rvos
(or s e toscn
tanm) L; toezaz)—»
traci) le— toFF(aT)—a
~ High-Z
A g —//X *  Vaiid Data-out —
(or/O 1~ - tc1z(12)—m .
¥08) /7] - vigh or Low
Bl 9005650 0001492 33T W
\V7
NPNX 684
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NN511661/ NN511667 series
CMOS 64K x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

RAS

UCAS
LCAS

A0~A7

01~
VO 16

trest) - >
D — trasio) > tAP@EE) o]
\ / N
teRr(13) B toshes) — ™
- [ troous ——  **+—— tasnas) terpqiz) ——
- —— tcag(i0) —
|
_/ \7\ \( 1/ f
tan(ie) ‘
t——— YRAD(45) > t RAL(19)
tasr(s7) traH(sE) tasc(1n) teaH(1s)
- » <A$| r-—
7 — /
// m Row Address XZ / ﬂt Column Address {(f/ 170195074
tewiies)
trwies) —— - —w
twesn)
’ TN /

twes(sz)

p————— twcH(sg, —_—

//

tos(23)

f—— tou(m) —]

Valid Data-in

9005650 0001493 27 .

685

m : High or Low

NPNX
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NN511661/ NN511667 series
CMOS 64K < 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

treist)

RAS A / AN
ocas /| N /
(or LCAS)
s __/
{(or UCAS) e ':m:e) e
Ao-a7 /7 Row addess X(/////R_ Cotumn Address X/ I,
sy
WE Y N Y,
3 L LT
s L L,
(“vv%%-s) |
TR, vakdoatin X/
(“v"?;a-) :HidlorLow
B 9005650 000L494 102 WM
NPNX 686
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NN511661/ NN511667 series
CMOS 64K x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

[ e e — tRosn - »>
. - — tRasw@a) - __ trp@ag) >
RAS N A AN
f———— tesHs)
terpia) o 1RCDM3) e tRats) ] - 1cAP(13) —m|
UCAS F - 1CAS(10)— | {‘7
it
LCAS _/ \ \\— / f
i’u—— targe)
jt——— tRAD(45) tRaL(19) >
asn(s7) ;‘LRAE(E) "is:(‘m tcaH(1s) i
|
|
A0-A7 RowAddressﬁ}@ mCdumnAddrass M ] //
- towies) o]
O T(Y) R —
a— tWP(B1) ———
toeoize) toEH(25)
[ e — -
I
7
oF / 7 N
tps(23) tor21)
it —
- High-Z - -
VI%“ o m igh @x Valid Data-in / / / / / Y

B 9005650 0001495 049 WM

687

/7] vigh or Low

NPNXX

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



NN511661/ NN511667 series
CMOS 64K % 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

-y tres)
< tRAS(40) tRe(38) >
RAS N ; N
tcsHes) >
tCRP(13) i4——»| 1@ trcos) »t— tRSH(3S) terp(1a) — |
-—— tCAS(10)— F-
ucas __ /| e / /
(orLCAS)
LCAS __]
(or UCAS) le——— taR(16)
le—— traDps) trac(re)
tasasn | | TRAH(SE) tasciin | teamos)
> | d >
A0-A7 /LR Rowddress X(////K Comn Aderess (/1] I

e towLea)
la— tAWLBY —
le— twP(e1) — o

WE i,

LTI Y

toenee) toEH(25)

il -
oF Ly X L

s Y, Y,
(orVO 9~
VO 16)
High-Z Ff’. p—

o6 = vaidDawin X7/
(orvll%k) /] vigh or Low
- Il ‘ltlDSl:Sl] 0001496 TAS W

NPNDX 688

Power ed by | Cm ner

.com El ectronic-Library Service CopyRi ght 2003



NN511661/ NN511667 series
CMOS 64K x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

trmw(s3)
- tras@o)— " ﬂ K trp(as) >
_
- I g
RAS & 1
e tesues) - -
tcRR(13) R : torpaz)
- RCD(43) tRsH(as) R B
i 17V~— tcas(io ]
UCAS ] i
icas __/ NN /[ /
T
le— tar(i6)
le— RAD(45) — tascun ‘
Ty— - .1 tRANGS) ._..I ‘r~ toaH(15) J
X / /
f , 9y Y 7/
no-a7 /IR Pownadess XX coumdwess X7
e ! AWD(7) ——— |
towss)
| - tawoio) -
tncsmo)r__.l e towopg___ 114 trwi(es)
WE 74 N/ /
1oED(29) tweeer)
toq_z(sol) si le - - LOEZ(32)
|
oE )
L tRacw)
t >
e TAA) tpsa) | | toHEn)
teacy) e ]4—» -
V0 1~ High-Z 7 - X/
V0 16 Data-out Data-in
torziz)

B 9005650 0001497 911 WM

689

m : High or Low

NPNX
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NN511661 / NN511667 series
CMOS 64K x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

m ' =
veas /| \ /
(or LCAS)
tcas
(or UCAS ) et
tasrsn tRAH(SS) uf‘ﬁ‘?"’ [+ 1oar(15)>
AO-A7 Row Address Comn Adcress _X/////////// ///]//// I,
lmml‘ A > '_I:wwzﬁi_—: . trw(ee)
wE LU 7d N
toeaps  toenreo) ‘,_’]
0L2(30) -3t toezise) .
[
oE Ly //////
s ////////// LT oy
(orll09- :
o 16) tRaci
% = ST N U
(or"u%t) totziiz) /7] vigh or Low
. Bl 9005650 D0D01498 &858 =W
NPNX 690

Power ed by | Cmi ner.
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NN511661 / NN511667 series
CMOS 64K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

t
. tRaspuz) . <P
- JS ‘mcp(an___>z
RAS ‘
le—— tCsHEs) — e e—— tHpcss) —— o e RSH(ES)
terp(ia) | teap(1a)
> 4 tRCDA3)——— i -
teasio) teps) tcasiio) | o) tcas(in)
> e .- ‘S
- !
UCAS : [
LCAS P 4
toac(18) —ml [q— teaL(1e) o M- tCAL(18) -]
la—— tRAD(45) —>] le—— tRAL(16) —»]
tasnsT) tcan(is) tasc1n toaH(is) ¢
- tRANH(SE) - tascineie CAH(15)
‘1 z tasoqn) | |
- - X
/
no-ar LR Baw X777 Cown X7 JR_ S K7777/4 oume X
et taR(15) ! > {
tRos(so) | tRAGD)
: tROH(38) la—{ tRCH(g)
1

WE . 7 N
ra—t— tocs@n—a

U tRACM) L—1- -

‘Mla)[ toFF(@aY)
b tCAC(1)

|
oF N Y T

toEa24) > lt— tePA@) —m e toPaR) | l<- toEZ(32) |
torz(so) 1% taa) tana)
1 1 torria
e tRL2(46) ra— tcacq) la— tcacq)
o i N ] XA
e g ow _ Out . ot
g
teizoz) toHc(2) toHc(zz)

[/////] igh or Low

BN S005L50 0001499 794 M
691 NPNX
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NN511661/ NN511667 series
CMOS 64K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

RP(ag)
t
w T i B
tosHs) tupcsz) — ) e tRSH(35)-» N
‘—<— oo _— CRP(13)
UCAS % /
(orLCAS) He— o tcaL(1e) -»|
LCAS
(or UCAS) o taniie)
l—— tRAD(45)— toas - tRAL(19) —»
1 e t !
™ ‘_.| e t—A:;('IT) Tr_’] -
a7 v X caum,ﬁ@ s X% VL
trca(so) trrg)
la—1 tRCH(48)
WE Ya UL
e{— tocser—m
la———— tRacH)
ton:('m,
- ) 777
- -Z
"v% 13 High
(or 0 9~ d N
oL R P
oz Yooy 10PN
~ High-Z
&% e "
(or0 1~ T
vo8) oLz(12)
m : High or Low
- Il 9005650 0001500 2itL I8
NPNX
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NN511661/ NN511667 series
CMOS 64K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE (OE AND WE CONTROLLED OUTPUT)

RAS

Uoas / N f 7

——AS Fi - tAHcP(37) —

tcrp(13)

-— tRasP(42)

T
o j—— tHPC(52) ey F‘nsn(as;-»
tcas(10)

ra——- teshs) -

re—— 'RCD(43) ——»
' teas(io) tepg) teas(o) | terge)
e Il -

t la— tRADuS) ta— tCAL(18) = toaLiis) —» - toAL(18)
A tRAN(S6) 14 toam(s - L ! tCAHO
<—o‘ (56) . = (15) - > le (15)
ASC(17) :

tasc(in) ' tcaH(s) tASC(ﬂ)J‘l

AO~A7 7/ /X Row X// '/ /%L Column X// /»} Column X// rColumn 7

tar(ie) »l lt—1- TRAL(18) —

| tRRH(49)
q|=1c3(50) t
‘ (- tORS(28) | trcHue)
\
. g /] 77
e tocs(27) i lwPz(s9)
)
e tRac) T tcra@) w4 e tcPa) w | wi—e toFFEY)
- tAa@) o] e tan@) e o tAa3) »{ e torm(l)
-]
— teacy teac < teac) | 45
OE . A / /
toEa(24e) topz(e6)
toLz(zo) le— LOEA(4)
a—— - tALZ(e) i - toizeo)
~ High-Z r i \ il
ot 9 DX o XX o
e | — [P
tazz) twez(3e) toez(a2) toez(az)

: High or Low

B 9005L50 0001501 L72 WA

Power ed by | Cni ner.
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NN511661/NN511667 series
CMOS 64K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE (OE AND WE CONTROLLED OUTPUT)

taasPuz) thp(as)
— trHcP(:
RAS \ [ N
: ta——— tosHEs) ———— re——— tHPc(s2) > tRsH(S)-»| R
cras le—— tRCD(43)— F_ EFP(isl
tcas(io) ) tcasiio) | tepe tcasqio)
UCAS N / A / /
( or LCAS ) re—1 1CAL(18) - ra—} LCAL(18) - o— TCAL(18) —»
LCAS
(or UCAS) re— tAR(e) >
. le— tRAD(S) ' 'l . ' ‘W"»—ﬂ
ASR(57) trasss) J‘_ CAH(15) ascan toawos) ASC(17) e toars)
™ tascun |
AO-A7 Row )/ Column X/ Cotumn X(//////X_Column I
trcs(s0) )
e toRs(2)— trowus)
WE /! \t.{
e tocsin - twez(so)
lt——— tRaciH) !ch(z) o tcPaz) < LoFF(31)
e taa@) m he— tAnz) —m - taa®) > e toFR(Es)
oF LI e el ANt \JT7T
VO 1~ High-Z
vos
(or Vv%91"s) toeag torzize)
torza) e toEAR4)
la—— tRLZ(e) toLzao)
9% L X o on 3o y—
o1~ [y
(or vos) tozpz) twez(e) toEz(32) toez(az)
/////] High or Low
. Il 9005L50 0001502 009 ==
NPNX 604

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



NN511661/NN511667 series
CMOS 64K < 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

- tRASP(4z)_ - tre(as)
re——— tRHCPET ol )
RAS ‘S \
e toshe) -~y r——— thecE2) —- e— tRSH(35) ]
foapug tRCD(43) ’E
—
teasiio) | terg tcas(10) terio) teasoio) teapia)
> - > e
UCAS y N }___
icas __/ N /
ra— tRAD(4s) E tRAL(10)
|
tasr(s7) | | tRAH(se) tascun | tean(is) tascon | toam(s) tascin| tecanns)
!‘—D > ot - [P R
. i
A0-A7 VIR Row XJ///X. Comn X777777X Column X777 Golunn
. lch(sa)J ‘cwsa)_! towies _]
r r o tRWLBY)
twessz)| tweHeoy :JCS(SZ] twCH(e0) 'wcs("ﬂ < twer(eo)
WE N [ N / N % v
tweest) twee1) tweiss)
o T Y
OE
tos(z3) tomH21) '05(22 {DH(21 tos(2) toHe21)
% ) ST ) G ) T
ata-in Data-in Data-in
YO 16 -

M 9005650 0001503 TuS W4

695

:HignorLow

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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NN511661/ NN511667 serles
- CMOS 64K x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

ms M4
N .————:csus) ‘WSZ)-—-yl e— tRSH{as)—»
| ocas —/ | N / '
(or LCAS)
@ .
(or UCAS) e tRADIS) tRAL(10)
lm(r‘sﬂ _*gﬁ«ss) t;s«rjx:n :c_»«.!:s) t:s[cEn :ﬂm fa’scgn‘ teams)
A0-A7 VR Fow X/////K. Cotumn ] Column W77/ | /7] Column K//l Y
‘rwcﬂsz) 'wmt N *r 62) 'wc::w: :wcsm :%:3 -
Ll e e
WE . : s, Wl Y
o LI,
( '%’: T,
0 16)
( vfg?“ T Datadn Datado Data-n i
vos) . :HigmorLow
B 9005650 000L504 981 =W
NPNOX 696
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NN511661 / NN511667 series
CMOS 64K x 16bit Dynamic RAM

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

t
— - - tRASP@2) N
- B
RAS N 4
- tests) ‘ trRMw(Ey) — - tASH(35)——
tcap(1g) tRcbie) i
t tep) | terp(ra
e tCAS(10) — | 99)-1 e-—- LCAS(10) ——om PO, teas10)——a CRR(13)
UCAS L_)TS
LCAS / J’\\ 7/ N / //
tRAD(45) | b 1 ——— tRAL(19)
tasrisn| tRAH(SE) t’ASC(W) tcan(1s) tasci7y | tean(rs) tascn | tcam(s)
i) 77 ey /
A0~-A7 /77N Row Column 717177 RColumn X/ 7/ /77 /R Column K/ /777
towwiss) | lcwusaLL 'cwn.(sayL
" tRwD@7)— T ; trwi(sq)
ROSSO L o tewn(14)—] | e tewp(14)—s le— towD(14)
;
)l
WE 7 ;_ﬂ Sih[ \ (
tAWD(20) —of {ud I tAwD(20) =] e tAWD(20) —»| twpie1)
twrist) twris1) trorss) |
——— 1(36)
YoEaee toea(es) ‘ toaws)
e 3 s
OE N 1‘ 7
)
le——— tRACH) —] e 1CPA®D) ] | tepag) =
taa Lan) taa)
|
le—s] tcaci) te—ni tcAC(H) le—el tcacy L » toH(1)
e tRLZ{46) — |y toen(ze)
' 0LZ(30) toLz(ao) '
oLZ(30)| - | toEZ(32)
. ]
Vo 1~ High-Z { In y———
Vo 16 \
—
Out N Out ole Out ||
taizpz tos(zg) teiziz tps(2s) terzgzy tos(es)

toHezn) tonen

: High or Low

BN 9005L50 0001505 818 B
697 NPNX
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NN511661 / NN511667 serles
CMOS 64K x 16bit Dynamic RAM

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

1 rp(3s)
— _
RAS N
teshs) tPRAMW(S4)— —» -« tRSH(35)—»]
tcrp(i3) N
le— tRCD(43) —= . . |
le toasoy—o] 'SP — toas1— o PO L toasiro)—e [r——
ucas __/ \ N /N /7
(orLCAS)
LCAS
(or UCAS) tRAD(AS) traL)
tasnisn| transe) LASO(W] teans) tasc17) | toaws) tgsc('m teamis)
1) 1 | i
A0-A7 R row X/ R column X/, Column X////////7/ X Cotumn X/,
I ! |
tcWL(GC') ~——L towes ———L tCWL(bS)
: tRWD(47)—> trwiies)
ACS(50)
e— town(14)—» fe— tCWD(14) o le— tCWD(14)o
WE N | S‘__j[ \ f
tawp(z20) el fe - tAWD(20)—n{ he—lm  le| tawD20)—»] twre1)
twrier) WeEn | L e N
toeaes | toeace L tDEA'(lM)
OE Sl, s
Vo 1~ High-Z
vo 8
(or VO 9~
/O 16)
traC(e)
Il
tRu{m}
toLzeo e
Vo 9-~ High-Z
VO 16
(orVO 1~
vos)
/////): High or Low
B S005L50 DODLS50b 754 EE
\VZ
NPNX 698
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NN511661 / NN511667 series
CMOS 64K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
tacst) -
tRaso) [ tRpEE)——
—_—
RAS N S‘ Z
CRP(13) tRPCiq)
e

UCAS >

LCAS J‘L/
tasnsn) | | tRamse)

[

no-a7 LR Rew X - X

Note: WE, OE = Dont care. m : High or Low

CAS BEFORE RAS REFRESH CYCLE

ra—— tRP(38)——f tRas(0) RP(38)——
ws \ / —

tRPCa4)

FAS tcens) [ . lt————— toHRy —————————
ucs o / X

torr@an
Vo 1~ j High-Z
Vo 16

:HignorLow

Note: OE, AO~A7 = Don't care.

B 9005650 0001507 k90 &M
699 NPNX
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NN511661 / NN511667 series
CMOS 64K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

AAS N /
. F‘_‘T_’L a—— tRODUY) RsH(35) - toHr@)-»y ra— toRP(13)—)
Lz W y
A0-A7 R Pow W Column Y
i 1
we L XU T
b
o L Y T
% e YK vakiowan ————
.'clzna :thorLow
B 9005L50 0001508 S27 WA
NPNX 700
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NN511661/NN511667 series
CMOS 64K < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

- tres1) tagsy) >
|
- tRAS(40) ———————— o LRP(38)-1] tras(o) —w [ 1RP(38)-8+
FE— ;
RAS N 12 \—
tan(1s) -
t [l
;?P(‘i lg— - - IRCD(43) tRSH(35) e L'OHRU) la— 1CRP(13) —p]
UCAS ? \ N ’J/
(or LCAS) ;
|
LCAS __j ‘
{or UCAS) 1
[— tRAD(4s) — (RAL(19) ———
‘ASR(57)’J traH(SE)  tascn
- | teangs)
AO-~A7 IX_Ron XX coum X7/ i,
tRCs(50) taRHe)
WE / XY
re— tROH(38)
> togaee
- toLz(30)
oE ! N
/O 1~ fHigh-Z
Vo8 i
% e
s torr(a)
e tR“C(" b e—1OEZ(32)
/O 9~ High-Z -
VO 16 Valid Data-out
(or VO 1~ p
vo8) teizpz) m : High or Low

BN 9005L50 0001509 463 N

701

NPNX
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- NN511661 / NN511667 series
CMOS 64K < 16bit Dynaimic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

treisty

a tRAs(0) tap(38)-»]
—_ —_—
RAS N ZE a

[e————————— tap(16)————»

la— tRCDID) tRst(as) -

e— tRAD(S) tRAL(19)—

L o

A0-AT R Row mm’"‘" W,
we i A

R/ / T

- l—— tppy2n)————™

vos- /11 Valid Data-in S,
:Hiylorww

M 9005650 0001510 145 HE
NPNX 702
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NN511661/ NN511667 series

CMOS 64K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

A0~A7

VO 1~
vos

(or VO 9~
Vo 16)

tRos1) «— tRoEy —
- - —— tRaso) — = tAPEE)-» e— tRASHO) tRp(8) -
N J N
- ————— LAR(16)
terp(ia) t .
lg—— URCD{43) RSH(35) ] tcm(n}‘;tcw(.g,_,
h— tnm«syﬂ tRAL(19) —]
|
tasris7) | | tRasise) tgssf“n .
- - CAH(15)
Row_ X777K._coumn X/ Y,
twesisz)
re— twcH(eo)
- L tweil) —
\
L
/’l //l f // / / v //
tps(2a) \
.-— DH(21)—T
7 X Valid Data-in X/ I Y

Power ed by | Cm ner

ER 9005L50 0001511 011 WW

703

m : High or Low
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NN511661/ NN511667 series
CMOS 64K * 16bit Dynamic RAM

SELF REFRESH MODE

!

s /| ' / \

qu“) t“n(“)

o /R / L
: teenig '

—»,—
AmA7WﬁW/ ////////////////// MWX«»

e 1OFFa1)

1. — High-z

o1 ¢

:Highal.ow

Il The NN511661/1667 L version has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN511661L/1667L Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS and CAS signal
* low * longer than 300us.
b. Continuing the Self Refresh Mode:

The Self Refresh Mode is continued by holdmg RAS * low " after entering lhe 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.

¢. Exiting the Self Refresh Mode:
The NN511661L/1667L exits the Self Refresh Mode when the RAS signal is brought * high *.

BN 9005650 0OOOL5L2 T58 B
NPNX 708
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NN511661 / NN511667 series
CMOS 64K < 16bit Dynamic RAM

ORDERING INFORMATION

NN511661XX(X) - XX

SPEED

PACKAGE

VERSION

MODE

NN511667XX(X) - XX

SPEED

PACKAGE

VERSION

MODE

BLANK

1661

BLANK

1667

B8 9005kL50 0001513 994 Em
705

45 -

60
70 :

40ns
45ns
50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPEI

Standard Version
Long Refresh Version
32ms Refresh

EDOQO (Hyper Page)
2CAS,64K x 16 ,256 refresh cycle

40ns
45ns
50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPEI

Standard Version
Long Refresh Version
32ms Refresh

EDO (Hyper Page)
2CAS,64K x 16 ,256 refresh cycle

NPNX
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