NN511664 series Fast Page Mode \"/
CMOS 64K x 16bit Dynamic RAM NPNX

DESCRIPTION

The NN511664 series is a high performance CMOS Dynamic Random Access Memory organized as 65,536 words by
16 bits. The NN511664 series is tabricated with advanced CMOS technology and designed with innovative design tech-
niques resulting in high speed, extremely low power and wide operating margins at both component and system leveis.

The NN511664 series features a high speed page mode operation in which a high speed read, write or read-write is per-
formed 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.

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 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 AO to A7 during a 4 ms period.

Multiplexed address inputs permit NN511664 series to be packaged in a standard 40-pin plastic SOJ and 44-pin plastic
TSOP TYPE I1.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 @ Fast Page Mode Operation
I Separate WE (UWE, LWE) for Byte
M 65,536 X 16 bit Organization Selection )
W Single 5V $10% Power Supply B Byte Write Mode Operation
W Performance Ranges B Low Power Operation
Low Standby Current (CMOS leve! input)

Parameter -40 | -45 | -50 | -60 | -70 ~ Standard 1mA

BAS — L version 50pA
Max. RAS
AccessTime (tgac)| 40N | 45Ms | 50ns | 60ns | -70ns W 256 Refresh Cycles
Max. CAS — Standard distributed across 4ms
AccessTime  (tcuc)| 28 | 1508 | 15ns | 15ns | -20ns — L version distributed across 32ms
Max. Column Address B Self Refresh Mode
Acoee Tie {tu) | 20ns | 25ns | 26ns | 3ons | 35ns (L version)
ncn;rél eﬂ%a"c‘i;Wrile tae) | 700 | B0ns | o0ns | 110ns | 130ns B All inputs/Outputs and Clocks

fully TTL and CMOS compatible
W Refresh Modes
RAS only
CAS before RAS
Hidden Refresh
M High Reliability Package
Plastic 40pin SOJ (P40SJ-2B)
Plastic 44 pin TSOP (TYPE il) (P44/40TP-3B)
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NN511664 series
CMOS 64K x 16bit Dynamic RAM

*

PIN CONFIGURATION (TOP VIEW)

5 .
b v vee 0} 1 440 Vss
Vee 1) a0(P Vss vo1 o2 43D V0186
vo,gi2 39(p V016 vo2 0 3 42|10 vo1s
vo
vaza i 2_81 o vo3 m 4 410 vo14
14 vo4 0 5 400 VO13
1Y044(5 36t /013 vos ol 6 39 [0 vO12
vos|e 35/p V042 voe m 7 380 VO11
rogd|7 34|p Vo4 vor s ar o o10
vo;d|s 33|p V010 vos m 9 36 @ vo9
vog(9 32/ 1f0g NC 0 10 350 NC
ncdl1o 31|p nc :
Vee ] 11 30|P Vss vee [0 13 3210 Vss
OWE(]| 12 29|p CAS OWE 0 14 31[D CAS
WE( 13 28|b OE LWE 015 300 OE
RAS|14 27|p NC RAS ] 16 290 NC
Acdl1s 26|p NC A0 [ 17 280 NC
A |16 25(p NC A1 O 18 27D NC
Al 17 24|p A7 A2 0 19 260 A7
Agl]|18 23(D As A3 [0 20 250 A6
Al 19 22|1pP As A4 [ 21 24M AS
Vecdi20 21|P Vss Vee [0 22 230 Vss
40-pin SOJ (400mil) 44/40-pin TSOP TYPE (ll)
P40SJ-28B 400mil
P44/40TP-3B
PIN NAMES
AO-A7 | Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
OE Output Enable
VO1~VO16| Data-in / Data-out
UWE | Write Enable
Upper Byte Control
TWE | Write Enable
Lower Byte Control
Vee +5.0V Supply
NC No Connection
M 9005650 000l4b2 LTZ2 HE
\V7
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NN511664 series
CMOS 64K x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

LWE >
UWE O
OE O v ¥
(s> RASClock | WE Clock
RAS < Generator Generator
¥ ¥
SRE CAS Clock OE Clock
D >
CAS ¢ Generator Generator
\ 4
Refresh
Counter Yy
Column Decoders
[ /O 1
Lg;tver R
e
AQ (r—w ‘ . <: > Data .
R - Sense Amplifiers o .
A1 O— 1 & /O Logic Buffers
A2 O [ |/O 8
A3 (>—pm| Address
Buffers
A4 {r—m ;
A5 (—w — /o9
A6 (O—i ® Memory Upper
. 3 Array pr':e °
A7 e g (1,048,576) :{> Data .
o ), Vo .
2z Buffers
& - /O 16
Substrate -
Bias --— Voo
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 -1to7 \% SOIUtQ maximum‘ ratings are exgeeded.
Voltage on Vcc Relative 10 Vsg Veo 107 v Functuon_a! operation s.houl.d be restnctgd to
st Temperature (Plastic) Tt 55104125 < the conditions as detailed in the operational
orage p?r _u _( 9 o+ 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 Qutput Current lout 50 | _mA
DC OPERATING CONDITIONS
|
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
B \_/oc Supply Voltage 45 5.0 55 mii
Vss Supply Voltage 0 0 o] v
Vin | Input High Voltage, All inputs 24 — 65 v
Vi Input Low Voltage, All Inputs | -1.0 — 08 \Y
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
Bl 9005650 0001463 539 =W
V7
655 NPNX
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NN511664 series
CMOS 64K x 16bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 5.0V 110%)

YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES]
lees Operating Current -40 180 mA | tpe =1gc (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>(Vge-02V)
20 | mA | RAS=CAS2Vy,
Standby Current 50 pPA | RAS=CAS 2 (Vqe-02V)
(L version) All other inputs are stable at ( Vgg - 0.2V)
or (Vgg +0.2V)
leca Refresh Current -40 180 mA | tge = tge (Min.) 1
(RAS only refresh) -45 160 mA | RAS cycling, CAS =V,
-50 140 mA
-60 120 mA
-70 100 mA
lcca Fast Page Mode Current -40 110 mA | teg =tpc (min.) 1.2
-45 100 | mA | RAS=V,
-50 20 mA | CAS, Address cycling
-60 80 mA
-70 70 mA
lces Refresh Current -40 165 MA | tge = tgc (Min.) 1
(CAS before RAS refresh) -45 145 mA RAS, CAS cycling
-50 125 mA
-60 108 mA
-70 85 mA
loce Refresh Current 150 WA | 256 cycles / 32ms
(L version : CAS before tras < 200ns, WE > ( Vg - 0.2V)
RAS refresh) All other inputs are stable at ( Ve - 0.2V)
or(Vsg+0.2V)
lccr Self Refresh Mode Current 100 HA | RAS =CAS<(Vgg+02V)
{L version) All other input high levels are ( Voc - 0.2V)
or input low levels are ( Vgg + 0.2V)
e, Input Leakage Current -10 10 PA | OV <V, <55V, Others = 0V
(Any input pin)
liol | Output Leakage Current -10 10 BA | RAS 2 Viy(min.), CAS 2 Vj(min.)
(For high impedance state) OV <Vour< 55V :
Vou | Output High Voltage 24 V | loy=-5.0mA
VoL | Output Low Voltage 0.4 V | lg=42mA

Notes: 1. Iccy, leca locs and Igcs depend on cycle rate.
2. Igcy and lge, 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
Cou Address(A0~A7) — 5 oF
Cow RAS, CAS, UWE, LWE, OF _ 5 oF
Cour VO1~V016 — 7 pF
BN 9005650 000L4b6Y4 475 W
NPNX 656
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NN511664 series
CMOS 64K x 16bit Dynamic RAM

A.C. OPERATING CONDITIONS

Test conditions :

VIH/ V“_ =24/08V

Von/ 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)

NOTES 40 45 50 60 -70
NO. " JepEC|STD. PARAMETER MIN. MAX.MIN. [MAX.|MIN. MAX.| MIN. [MAX. MIN. [max |UNITINOTE]
1 |teuiav {tcac | Access Time from CAS — 12| — {15 | — |15 — |16 — |2 | ns|8613
2 | tousav |topa | Access Time from CAS Precharge — |28 | — |3 | — |3 ! — |3 ]| — | 40| ns [13,14
3 |tavov [taa |Access Time from Column Address — 120 | — |26 | — | 25 — | 3 | ns {7,113
| 4 |thsay |trac |Access Time fromRAS | — lao | = a5 | — | s0 — | 70| ns|67]
5 | taicHt |tosn | CAS Hold Time 40 | — |45 | — |50 | — 60| — | 70| — | ns
6 | taiicHt |toHr |CAS Hold Time (CASbeforoRASRefresh) | 8 | — | 8 | — | 8 | — | 10| — | 10 | — | ns
7 | tascHi |toms | CAS Hold Time (Self Refresh Mode) 5 | — |50 | — |50 | — | 50| — | -50 | — | ns
8 | towzctz |tepn | CAS Precharge Time w|—|1w0l—j10]—{10f—|10]—ns
(CAS befors RAS Refresh)
9 |tomzerz [lop | CAS Precharge Time (Fast Page Mode) 5 i — |58 |~ |58 —15|—|5]|—]|ns| 14
10 | tersomt |tcas | CAS Pulse Width 12 {100K| 13 100K | 13 [to0K| 15 [100k| 20 [100K] ns
1 | tousace [tesn CAS Setup Time - (s | — s —|s5|=1s5|=]5|ZThns
(CAS before RAS Refresh)
12 |toiax |torz |CAStoOutputinlowz | o |l — o |— | o | —| - “Ths| 8
13 | tohonie |torp | CAS to RAS Precharge Time 5 — —|s|—18s5t—]51]—1ns
14 |ty 1wz [tewp | CAS to WE Delay Time 40 | — (45 | — |45 | — | 45| — | 50| — | ns| 11
15 | toLiax |tcan | Column Address Hold Time 5 — 8 | — 8 — 10| — ] 15 ] — [ ns
16 | taliax |tar | Column Address Hold Time 30 | — |30 | — (3| —!40| — |4} —|ns
Referenced to RAS
17 | tavcre tasc |Column Address Setup Time (v} — |0 | — 0 — | 0 { - 0| —|ns| 14
18 | tavam1 |trar | Column Address to RAS Lead Time 20 | — |2 | — |27 | — |3 | — | 3| —|ns
19 | taywio |tawo | Column Address to WE Delay Time 47| — |52 | — |57 | — 160 — 6 | — |ns| 11
20 | toLipx |ton Data Hold Time S - 8 —_ 10 - 10 | — 15 — | ns i2
twiiDx :
21 | toycre |ps | Data Setup Time 0 — 0 — 0 — 0 — |l 0| —|ns: 12
tovwe
22 | top1qv |toea |OE Access Time — |12 |—|8|—|15:— 15| —120|ns
23 | twiioLz {toen |OE Command Hold Time 8 |— |8 |— |15 — 15— 20| —|ns
24 | ooy |toep |OE to Data Delay Time 6 | — 7 |—|10|—|10]—]10]—1]ns
25 | tonaz |torr | Qutput Buffer Turn-off Delay Time o i10|o|13]of1] o115 0]20]ns]| 10
26 | toppox |topz | Output Buffer Turn-off Delay Time 0 8 0 10 0 10 0 15 0 15 | ns
Referenced to OE i
27 | toisrms |trsn | RAS Hold Time 12— 13| =[] 15]—]|2]—=1]ns
28 | torsmen |tom | RAS Hold Time Referenced to OF 8 — |8 |—jw]—lw|—]1w]|—]|n| 1
29 | tgueriz |tap | RAS Precharge Time 25 | — |25 | — |25 | — 3 | — | 40| — |ns
30 | tauzriz |[tres | RAS Precharge Time 70! — |80 | — o0 | —i110 — [130] — | ns ‘
(Selt Refresh Mode) : :
31 | tpLirK | tRAS RAS Pulse Width 40 [100K| 45 |100K| 50 100K! GOA 100K| 70 (100K| ns
32 | g 1rH: | tRASP RAS Puise Width (Fast Page Mode) 40 [100K| 45 |100K| 50 [100K| 60 |100K| 70 {100K| ns
33 | taisamr | trass | RAS Pulse Width (Self Refresh Mode) 300 — |300| — (300 — [300| — |300] — | ps
34 | tasour |thop | RAS to CAS Delay Time 12 (28 (13 (30 |13 [ 35 13 (45|13 |50 | ns| 6
35 | tarpcLz |tapc | RAS to GAS Precharge Time wl—Jw|l—t1wo]— 10 —]1w0 =l ]
B 9005650 000L4bL5S 301 WM
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NN511664 series

CMOS 64K < 16bit Dynamic RAM
NOTES [ w0 | 4 ]| 0 60 70 rrluorel
NO. epec[so. PARAMETER MIN. AAX. [MIN. haax. [min. faasc] s, [ax.] s, juax.
36 |tyqav |trap |RAS to Column Address Delay Time 10 (19 (11 {20 [11 [23| 11|30 |11 |35 ns| 7
37 | tavywiz {tlrwp |RAS to WE Delay Time 68 | — |75 | — |80 | — |90 | — 100 — | ns | 11
38 | tesowmz then  {Read Command Hold Time o f—J|J]O0O|—~|O|—]O0O]—[O0O]—|ns| 9
39 | tpwrz|tarn  {Read Command Hold Time 5§ |— |86 |—[58 -8 ]—]10]—]|ns]| @
Referenced to RAS
40 | twecr2 itres |Read Command Setup Time o |—j|0|—]O|—|]O}|—|[O0]—]ns
41 | taops [tae  |Random Read or Write Cycle Time 70 | — |80 [ — |90 | — [110] — [180] — | ns
42 (toociz (e [Read or Write Cycle Time 23 |— |30 |— |33 (— |40 | — (45| — | ns {13,914
(Fast Page Mode)
43 | tponto {thmw |Read-Modify-Write Cycle Time 15| — |120 | — (125 | — |135| — [185| — | ns
44 | toiocLo |trrmw|Read-Modify-Write Cycle Time 56 | — |57 | — (57 | — |66 | — |100]| — | ns [13,14
(Fast Page Mode)
trer taer  |Refresh Period _— 4 —_ 4 — 4 —_— 4 -— 4 ms | 15
46 | tg jax |than |Row Address Hold Time 7 |—|8|— |8 |~ 8| —(8|—|ns
47 |tavmiz |tasr |Row Address Setup Time o | — O |— |0 |—1{0]|— 0O [— |ns
48 | tr tr Transition Time (Rise and Fall) 2 |60 | 2 |50 |2 |50 2 |57} 2 |5 [ns| 45
49 | toL1wHi [twen |Write Command Hold Time 5 [— |8 |— |8 |— |10 —[15|—|ns
50 | twLywki|twp |Write Command Pulse Width 5§ |[—18 |— |8 |—[10|—|[15|—|ns
51 | twiscLe [twes |Write Command Setup Time o |—|0 | —}O0|—10|—]0]|—|ns]| M
52 | twiich |lowe [Write Command to CAS Lead Time 12| — (13| —|18[—|15]—=120|— |ns
53 | twisam1 [tawL | Write Command to RAS Lead Time 2|—|(1B3|—|1|—|1565]—-]20]|—|hns
Notes:
3. Eight Initialization Cycles are required following a 200us pause after Power Up.

These Initialization Cycles may consist of any combination of the following : RAS only refresh Cycles, Read Cycles,
Write Cycles, CAS before RAS refresh Cycles.

. AC measurements assume tr=3ns.
- Viw(min.) and V, (max.) are reference levels for measuring timing of input signals. Also, transition times are measured

between V,,; and V.

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

only. If tacp 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. 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 ta,.

8. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
9. Either tggy or tary Mmust 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: trwp: towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If twcs>twcg(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyp>tawp(min.), tewp2tewp(min.) and tawp2tawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. Iif neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate.

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 topa.

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

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

BN 9005650 000l4b6E 248 WM
NPNX 658
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NN511664 series

CMOS 64K x 16bit Dynamic RAM

WORD READ CYCLE
e ——— T tRC(41) I T T T >
e — -~ tRas(an) -— ——— o | - tAPRY) —»
—_—
RAS N / N
toppqy| [+ tosHE) - e —
- e R (10 [r7) — -— tRsHE) ———— ] e— tcrp(13)—a
-— teas(o)————»
cas __/ \ \ L/
fe—  tRAD(36) — g — tRAL(B)
tasre7) | | tRaHus) tascin) tans) |
[ ] e <—>‘ }47 _4>] i
I X [
- - 7 77
AO-A7 bi Row Addr%s oy, Co![umn Address X/ //////// /)77 1
! i
-—————— tAH(lS)—-—% O I |la— tRCH(38) _p]
i |
tRCs(40) i i
r > i -1 - tRRH(39) —»
UWE /Y ,// S ',//',/’7 R
TWE SIS
. tROH(ZE). o
toea(zz
I
— v' s //. V4
OE A/F (i, (1250 /
PR VT — ‘
i ‘ tOFF(zs)
: e TARE) e
- - e YRAGIH) > .- toEZ(26)
Vo 1~ High-Z N B
/0 16 . Valid Data-out —

- tozpzy »

M 9005650 0001467 144 HH
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NN511664 series
CMOS 64K % 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

AAS N J N
cas _/ A /7
Yasrun) 'RAH(:G) _t%m | tomars)
A0-A7 (/7R Powsaress (/)R Coumn Adsress (77717111 /1T T
e T 7 T,
o U / / Y,
tgsf"—)—c— le—— tDr0) —
s VR, vesvaen X
/////]): High or Low
Il 9005650 0001468 0L0 mm
NPNX
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NN511664 series
CMOS 64K < 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

f-— trcwr)
r-— - ————tRas@ny— e e tRP(RY) —— ]
_ - —
RAS N /| N
torpa) P tesHE) —— o
rﬁ. - -thcoEe) - ™ tRshEz) —1— — r—"* teap(a) —
| | < -——— toas(o) —a
X
s _/ \ [ ]
“— - taRqe) !
fa—- - tRAD(36) > LICTYRIT ) S—
tasa@n | L'RAHM) tasc1z) | team(s)
e —
A0-A7 /7 /228 Row Address ; % | Column Address i@j, "/ I /
la— tRCH(38)
[+— —»{ tRCS(40) » tRAH(39)
UWE i ; 74 Y
(or LWE) t
- — tewysz) ——»
- tawi(s3) —
— tWP(SO) —_—
m // / / 2% / / / /
(or UWE) twesst) e —— twCH@gg) ———»
OE /, 7, 74 1y s GIIIIIIIsIs,
toseay) \
—-bl—t r.—- DH(20) — |
/O 1~ : P S '/
Vo 8 % Valid Data-in x Y g
(or VO 9~
/O 16)
% LT Y,
(or VO 1~
/O 8)

: High or Low
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NN511664 series

CMOS 64K x 16bltDynqmicRAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

thcut) -
' - tRAS(I)—————————— tape)___

RAS N ) N

tear(13) l———— ':::::)—><— taswezn) ja—— tcRp(19) —o!

e toAS(10)——
cas _ / AN L /
tasaun | | tRaHue) _‘fﬁ({m toanis) |

A0-A7 /IR Powdaess (/7R Coum adaress K771/

towsz)

la— twP(50) ———»

i thwiss)——

i

N

toED(24) toers)

=2
oF Ly

N

| tl:sfz toHio
ws. 77— Y ST Y
/////]: vigh or Low
BB 9005650 0001470 779 WA
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NN511664 series
CMOS 64K x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

— tRcian
tRas(1) e RPRO___ ]
RAS N / n
-~ tesHs) R
teap(1a) - tReoEe - —wa— - tRsHE7) e— tcRP(13) o
; — tCAS(10) —
.
0
cas __/ ; N / /
]i<~77 tar(1e)
H'- -~ TRAD(36) tRAL(18)
tasru) | | tRAH(s) tascon | toanns)
] n—»l - >
ow Address _ w / W / /
AO-A7 R / Column Address
la—s»y tRCH(38)
tres(40)
r—a tRRH(39)
uwe /. / / Y,

(or LWE)

- towLisz) —e]

lt— tRWL(SZ) -

a— twpso) — g

TWE g Y Y,

(or UWE)
toED(24) toEH(23)
Itf’i
o L iy X 7 i,
tos(ey) toH20)
r—— ht———
A m High-Z X vaidvaan X7 7
{or VO 9~
/O 16)
"o've 1 s 7 Y Y
{or VO 1~
/O 8)

:HighorLow

B 9005650 000OL47) LOS WM
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NN511664 series
CMOS 64K < 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

tRAs(31) tRP29)
RAS N zt N
tcrr(13) tosues) terp(13)
e RCD(S4) e trswen > - >
le———— toas(1o) |
cas __/ A 'y
la—— taR(1e)
ta— tRAD(36) —»y thscn
tasAun) [+ tranany [ [+ fomn
Ao-A7 //L///R Pow Mvess (7R ot Acdross X[/ W
' v > tcwusl)
tRCS(40) 1t WD) ——— o
_ trwo(sn) tawiss)
UWE -
TwE LI N LT 7
toea(z) toep(24) twerso)
ﬂI s
o LI /
teac) (e
~ :x‘) > tosen) :Dﬂtzo)
~ High-Z - -
".,%115 igh- Data-oul Datain X/////////, T
foziz /7] vigh or Low
B 9005650 000147e 541 Hm
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NN511664 series
CMOS 64K < 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

"4— taMw(aa) - R
|
I
| [ T~ tRas@3) T —e 4 iRp(2g)
—‘K Ll
RAS N / \_

| e YCSH(S) e e

terp(13) 1 5 > tere(is)

- i . tRcD(34) L t
- — - - —— LRASH(27) e [ S—
D —- teas(10) - ———- -]

cas __/ O\ /

‘ le—— taR(18)

la— 'RAD(36)——~
tasciin !
tASR{47) |l |- - tRAH(45) 4—»] - LCAH(15)
AO~A7 ‘,,//;///,/,x Row Address @(é}olumn Address 7&’//// i
T
1
- tawopieg— l !
t ~ ~ tewuse)
RCS(40) ! e towD(14) ool e | |
tRwD(?) - >’ tRwL(s3)
L1
UWE /:"//{//// iy i // 7 /7 j\ (l // S
(or LWE) [
L tack(as)
! tRes(a0) ! : % tRRH(39)
TWE L X
(or UWE)
: tweiso)
|
OE SIS I,
toacq) e
e— taas + -
- traci)
- High-Z o\ M\ High-Z
l{/%‘a g {é}% Data-out )- 9
(or %%91-—6) toach) e |
la- taA(3) >
tps@yy| | tomeo)
.- --— tRAC(4) +——t—> | e
~ High-Z 7 T -
'{,%916 g f{ /N Data-out pX/X Data-in X777/ /777717, // f
.|
(or IIU°018~) toizez) toea)
: High or Low
B 9005650 000OL473 4as WA
NZ
665 NPNX
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NNS11664 serles
'CMOS 84K < 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

« trass thp(z0)
—_—
RAS N N
torpa) | [ tosHE) —————————» [ ——tpcuz) — ™ [* trsHen™ | torengy
 thooey > torg | toaspey  topm) toasqin ~
) [t tCAS(10) B 1—>]  — ——]
cas  _/ N / 4 N
(- tAR(18) >
' l¢—— trapyag) —| tRAL(18) )
Asﬂ("ﬁ e ‘J_‘ toans) tascaz) toan(s) 'mm’ﬂ‘ P
s thscun | town
AO-~A7 VR Row X7/////X Comn K////ﬁLC"T""W///X Caumn X7////1/)///
L»— tdim(s) T e tAAE) trRAHE9)
acsin) trows  trosuo)  thowse | tRosuo) tachas)
OWE | T 1
e I
] le—— tcPa) —mf fa—— toPA) —m
toeace) toea2) ¢ ‘"?“‘”’
, e
oF ////////////1// 20 T SRy
teacy) o[—r 'OFF(asl) iorr-lzs) torrs)
he- tans o torz t 1 t 1
— oez2e cac() | toez(e  tosco || toezien
tozoz  Dala-out tozuz  Data-out  tazis  Data-out
/////] - vigh or Low
Il 9005650 000L474 314 W
NPNX 666
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NN511664 series
CMOS 64K < 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

tRp(20)

1

trasp >
I
RAS \ /N
torpuy | [ tesHs) > trciz) la— tRSH(E27) — ]
la—— TRCD(34) —» N
cas(10) | tope) tecasii  tepig) fmsuo)A _tcan)
cas  __/ \ 7 N /
4—'Fw:>(36)4>‘ traL(re)
tasa@n | | tRAHe) tascon| teamas) | tascan | teawps) | tascom | toanos)
! Lﬁ’f »-tt 4—»] n[—'q 4——1 »lle >
AO-~A7 bg Row X/ /)Z Columnw ﬂcmumn W/’/-”‘Z Column w / ///
i
] towLs2) Ind towiisz) - tcwusz)*l
‘ | - TRWL(S3) ———»]
twes(s1) ‘ twesisty | tweHiee) twosesy) 1
WCH(49) i i WCH(49)
= Vi
We b Y Y
- 1wP(s0) Aul L twr(so) ¢ tweiso)
— f /,
OE 7 i Y i
tos(2y) toH(20) tose21) toHeoy  tosen towo)
i 7 TR oamin KX oawin XX vawin X/ 7

667

B 9005L50 0001475 250 EA

:HiglorLow

NPNX
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NN511664 series )
~ CMOS 64K 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

trpes)
trasp >
—_—
RAS \ 1 N
¢ " | le—— toshs) r—— tPC2) —— o H—tRSH(ﬂ)+t
pilad le— tRCD(34) —» - cnPug“
tcas(10) tepe) toasqioy  torg) tcasiio)
CAS \ /] N\ / N /
le—— tRaD(36) L trai(ig) ~
'AS:(_E tRAHE) ":Isc(m toanis) tascun|  toamas) tAscc; tcan(is)
q T
ao-ar LR Row X7 IC‘T'“'“X/ /KC‘"""I'“W C*T“W Y
r— lmsz)———" r—— ‘OWL(S"’)’J [— lcwl_(sz)-P’
! - trwLsa)——| o
twossy) | tworus) twossn)  twouar  twesesy)
M e p bl R
UWE i, N LN L
(or LWE) e twpsoy —| twriso) tmsL,
thcswo) troes) tRcswo) trcr(as) tRcseo) g :mum
, r—— f]—+ @— RCH(38)
wE il \, N

(or UWE)

N A

Wos LTI dn iz

(or VO 9~

Vo 16) tos@n| | tomeo tosen| | tomeo tosizy)| | toween)

- N

IIV%% I /) Data-in Data-in Datain X////// i

(or "u%‘:;)
/////] vigh or Low
I 9005650 0001476 197 W
NPNX ’ L
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NN511664 series
CMOS 64K x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

. tRp(2n)
- B
RAS (
e tesHy — e —— tPRMWE4) — ‘—] re—— tRsHEn ——
terp(1g) L T i N Meiiay 4
te— 1RCD(34) - = i | -
| : tce) tepy
! « 1CAS(10) ——» — tCAS(10) —ay w——wf e tcas(io) -
| | 7l
CAS _f [- | \ / N L
t !
RADY(38) 1 ! i tRAL(18)
tasn(47)| tRaHe) Lascqrn) teans) TASC(V)‘ tcaH(15) 'AEE([Q toan(is)
i Lol T | \
NSRS, =, CETE, G, s U 7
T T I I
ekl towwsa) - towLis2) towisz)
- tAwD(E7)  — - | tawwsa)
; 'TSW) le— TCWD(14) —al le— tCWD(14) fe— towD(14) o
UWE f T "S \ S
- !
LWE ‘ — ‘;I[
tawD(19) o sl et tAWD(19) —of n - tAWD(19) —o :
WP(50) WAS0) tROH(28) Vo)
toea2) toea) 1
- | = loEA(2)
OE
toeDg2q) toen(as) toED(24)
‘ } L-H)ma* ’ ] tcPa2) o
toez(zs) toez(ee) P loezies)
te—{ tcac() [— f(]:Acq) e t(l:AC(‘!)
fo 1AAG3) & taap)
tRacH tori(z0)
Vo 1~ High-Z >_
170 16
- \ —
toiziz) 105(211\ torznz) | tosen teLz(iz) tosen

Data-out Data-in Data-out Data-in Data-out Data-in

@:High or Low

BB 9005650 0O0OL4?7 023 =M
669 ‘ NPNX
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NN511664 series
CMOS 64K x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

. RPe20)
RAS N
RAS
R teshes) trRMw tRsHE7)
CRP(13) t 1cRP(13)
fe— LRCD(34) —»y ter) tor d
le— tCAS(10) o] e te— lCAS(I0) le— tCAS(10) — o,
—~—
vy 7 N 7N N /7
w k tn“_(m)
tasrun | taaras tascrs toaHOs) ]‘s""") toarirs It‘sc‘m toaH(is
1 1L
a0-a7 /L RrowX XcCotumn X[/ )R CotmnX////7 K Coumn X777/
' Towsa) | | 'mf’ tcﬁlf_@
: trwnyary \ =] tawisa)
FFSM) o toWD(14)»] e | | o tOWD(14) >y faaf tWPIE0) e tWD(14) jo- twp(so)
owe N S:r[ %al(
(or LWE) 1 1 [ t 1 ki
| nm(«l)' .ncu(sa) ﬁncgw) ACH(38) ilcs«o) tACH(8) beo]
wE L IEW d UL
(0' UWE) tawD{19)—» te—— LAWD(19)—» le—1— tAWD(19)——=
e—— TROH(28)—
o N\ ) \
toeaizz) toeaz) =i tOEA(22)
le—{-o tcaces) ' teacqy le—4 tf:u:m
e— tAAS) =] e 1) o tanm)
tRaci) ¢ . e toPaw) - toezen f— toPa)
teoLz(z) torzazy ' torz(izy e tOEZ(20)
Vo 1- High-Z N Yot . 'ﬁ# ot
vos toen(2a) toED(24 ?— toED(24)
(or vo - e [ |topuaimy == | toongmil]
Vo 16) '?Ezm o~ 10PAR) ot 10EZ(20) b toPa) = toezee)
toacn -ty e tonccy
e lA'A(S) tan@) tanm)
e—— tRac) = tDH(20) tok20) o=y toH20)
O 9~ High-Z 7 b, E
Vo 16 ?‘
{or VO 1~ ]
Vo 8) toznz | tosen tozi | tosey aziz | tosen
Data-out Data-in Data-out Data-in Data-out Data-in
/7)) igh or Low
“ H 9005650 0001478 ThLT HN
NPNDX 670
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NN511664 series
CMOS 64K x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
tRcwan g
- - tRas(@a) - - tAP2g)———
RAS S‘ Z \—_
trc:ﬂ‘ﬂ “qus)
CAS __/ \_/
tasra7 | | tRAMH4E)
[t

AO~A7 / / //"l/'// / /X _ Row &Z Vs 71/ '/ '/ Y, %

Note: LWE, UWE, OE = Don't care. m < High or Low

CAS BEFORE RAS REFRESH CYCLE

tRc)

s tRas(1) -1 p—
RAS / \ / \_

trpc(as)
i (

teene B - —- toprE ——————
S tesm(iy)
CAS /

toFF(25)
VO 1~ High-Z
Vo166 ———

[/////): vigh or Low

Note: LWE, UWE, OE, A0~A7 = Dontt care.

B 9005L50 0001479 9Tt IR
671 NPNX
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NN511664 series

.CMOS 64K < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

tacuy)

&

tcrp(13)

N

———— 'W31)——. K

le—————— taR(1e)—

r__. le— tRcDe) tRsHEN—»]
cas _/ \
le— trap(as) tRAL(1S) —
AO~A7 YR Row E@Z Coumn X7/ Y
- -
LWE Y 1(7 Y Y
o LI /L Y
re— tcac() -» L—» torrs)
oy
vo - High-Z X Valid Data-out p—
/) vigh or Low
M 9005650 0001480 L1 WN
NPNX 672
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NN511664 series

CMOS 64K x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

RAS

CAS

A0-~A7

UWE
LWE

je———————— - — trewy -
(———— tRasgny — —— = {RP(25) -]
x |
- tAR(16)—— -
terr(13)
r—» le—— tRCD(34) tRSH27) ]
_/ N
le— tRAD(38) tRaL(18)
tasnun | | tRaHee)  tascin )
[ "T CAH(15)
|
M Row Column W / /
twesest)
- l— twcH(ag) —
- —— twpiso)

/N

L

tos(e1)

H—— tpp(20)

Valid Data-in

L

/

BN 9005650 000L481 554 WA

673

m : High or Low

NPNXX
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NN511664 serles
-CMOS 64K x 16bit Dynamic RAM

ORDERING INFORMATION

NN511664XX(X) - XX

SPEED 40 : 40ns

45 : 45ns

50 : 50ns

60 : 60ns

70 : 70ns
PACKAGE J : Plastic SOJ

TT : Plastic TSOP TYPEIN

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

MODE 1664 : Fast Page
2WE,64K x 16 ,256 refresh cycle

B 9005650 0001482 490 =

NPNX 674
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