NN511000 series \V/
Fast Page Mode CMOS 1M x 1bit Dynamic RAM N PN)A(

—m

DESCRIPTION

The NN511000 series is a high performance CMOS Dynamic Random Access Memory organized as
1,048,576 words by 1 bit. The NN511000 series is fabricated with advanced CMOS technology and designed
with innovative design technigues resulting in high speed, extremely low power and wide operating margins at
both component and system levels.

The NN511000 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 tim-
ing 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. . . -

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS re-
fresh cycles, or normal read or write cycles on the 512 address combinations of A0 to A8 during a 8 ms period.

Multiplexed address inputs permit The NN511000 series to be packaged in a standard 18-pin plastic DIP,
26-pin plastic SOJ, 20-pin plastic ZIP and 24 pin TSOP TYPE |. 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 interface with high performance TTL log-
ic families.

FEATURES B Fast Page Mode Operation
M L ow Power Operation
M 1,048,576 X 1 bit Organization Low Standby Current (CMOS level inputs)
M Single 5V £10% Power Supply —Standard  1mA
B Performance Ranges — L version 50uA
M 512 Refresh Cycles
Parameter | -40 | -45 | -50 | -60 | -70 —Standard  distributed across 8ms
BAS — L version distributed across 128ms
Max. RAS
AccossTime  (tns)| O | 4575 | 50ns | 60ns | 70ns B All inputs/Outputs and Clocks
Max. CAS fully TTL and CMOS compatible
Access Time (lcad) 13ns | 16ns | 15ns { 15ns | 20ns 8 Refresh Modes
Max. Column Address | psns | 28ns | 27ns | aons | 3sns RAS only, CAS before RAS,
AccessTime  (tan) Hidden Refresh
Min.Read/Write 80ns | 8ons | 90ns | 110ns | 130ns B High Reliability Packages
CycleTime _ (tac) Plastic 18pin DIP (P18DP-1A0)
Plastic 20pin ZIP (P20ZP-2B0)
Plastic 26pin SOJ (P26SJ-2A6)

Plastic 24pin TSOP TYPE | (P24TV-5B4)
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

Dinf}
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18-pin DIP ( 300mil )
P18DP-1A0

26/20-pin SOJ ( 300mil )

CAS Vss WE NC NC A; Ay Ay

P26SJ-2A6

As__As

Ag Dout Din RAS NC Ay Ag

20-pin ZIP ( 400mil )
P20ZP-2B0

Ag 1 24 Ag
CAS A
Fg i
Vss t

NG Voo

Din Ag
WE A
RAS 2

20/24-pin TSOP TYPE (1)
Normal Bend (6 X 16mm)
P24TV-5B4
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20/24-pin TSOP TYPE (| )
Reverse Bend (6 X 16mm)
P24TV-5B4-R

B 9005650 00002L1 TO?
NPNX 38
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Vec As A7
PIN NAMES
AO~A9 Address Inputs
RAS | Row Address Strobe
CAS Column Address Strobe
Din Data-in
Dout Data-out
WE | Write Enable
Vee +5V Supply
Vss Ground
NC No Connection
.
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O > - .« oD
WE — WE Clock Data-in Buffer Din
J— CAS Clock Generator
CAS O - Generator *
¥ - ¥
Column Address N] Column Decoders Data
A 00— .___> Buffers j—> & Oug’m Control [ Out a0 Dout
|4 locks Buffer
A10—
A2 Refresh T Sense Amplifiers
- efres| -
A30— Controller [ ] /O Logic é
A4 O0— *
A5 O— --—O Ve
Refresh <«—O Vss
A6 O— Counter
A7 O—
Ao JL .
A9 O—:> Row Address ‘> g __J‘> Memory
Buffers § Aray
i & (1,048,576)
-_— p— — Substrate
RAS O——— |  RAS Clock Bias
Generator Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL | VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relative to Vgs | Vin,Vout -1t07 v absolute maximum ratings are exceed-
Vor o Voo Refative 1o V. v 07 v ed. Functional operation shouid be re-
e O R 2 ss ce stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg —55t0+125 °Cc the operational sections of this data
Power Dissipation Pd 1.0 w sheet. Exposure to absolute maximum
Ambient Operating Temperature Ta 0to+70 C rating conditions for extended 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 55 Vv
Vss Supply Voltage 0 0 0 v
Viy Input High Voltage, All Inputs 24 —_ 6.5 v
' Input Low Voltage, All Inputs -1.0 — 0.8 \)
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
B 9005650 00002L2 943 WA W
39 NPNX
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

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

ISYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lect Operating Current -40 110 mA tre = tﬁ(min.) 1,2
45 100 mA | RAS, CAS, Address cycling
-50 90 mA
-60 80 mA
-70 70 mA
locz | Standby Current - 10 | mA | RAS=CAS2(Vge-0.2V)
20 mA RAS =CAS2V|y
Standby Current 50 WA RAS = CAS 2 (Vg -0.2V)
(L version) All other inputs are stable at ( Vge - 0.2V)
or(Vgg+02V)
tocs Refresh Current -40 110 mA | tge = tgc (Min.)
(RAS only refresh) -45 100 mA | RAS cycling, CAS =V, 1
-50 90 mA
-60 80 mA
-70 70 mA
lcca Fast Page Mode Current -40 80 mA | tpg = tpg (min.) 1,2
45 80 mA | RAS=V,
-50 70 mA | CAS, Address cycling
-60 60 mA
-70 50 mA
lees Refresh Current -40 110 mA | tge = tae (Min.)
{CAS before RAS refresh) -45 100 mA RAS, CAS cycling 1
-50 90 mA
-60 80 mA
-70 70 mA
lccs Refresh Current 150 HA 512 cycles / 128ms
(L version : CAS before tras < 200ns, WE 2 (Vg -0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or (Vgs +0.2V)
l4l Input Leakage Current -10 10 WA OV < Vi < 5.5V, Others = 0V
(Any input pin)
ol Output Leakage Current -10 10 pA | RAS 2 Vyy(min.), CAS 2 V(min.)
{For high impedance state) 0V < Vour < 5.5V
Von Output High Voltage 24 v fon=-5.0mA
Voo Output Low Voitage 0.4 v loL = 4.2 mA

Notes: 1. lec1 , Iccs » lcca and locs depend on cycle rate.

2. lgeq and I 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)

SYMBOL PARAMETER MIN. MAX. UNIT
Cin Address(AO ~ A9) — 5 pF
Cinz RAS, CAS, WE, Din — 5 pF
Cout Dout — 7 pF
BN 9005650 0000263 88T WA
NPNXX P

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




NN511000 series
CMOS 1M x 1bit Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, V¢ = 5 V + 10%, Vgg = 0 V) (NOTES 3,4,5)

No, |NOTES PARAMETER 40 e %0 70 lunminore
JEDEC | STD. MIN. [MAX. | MIN. [MAX. | MIN. [MAX. | MIN. [MAX. | MIN. [MAX.
1 | teriav [teac | Access Time from CAS — 13 | — 15 — 15 | — 15 — | 20 | ns|6,13
2 | teneav |topa |Access Time from CAS Precharge — |8 | —{8|—|32]|—|3]|—/|4|nsh314
3 [tavav [taa |Access Time from Column Address — |28 |~ |25 | — 27| — 13| — |3 |ns|713
4 | tgav |trac |Access Time from RAS — |40 | — |4 | — {5 | —|60|—17]7 |ns|67
5 | taLichi |tesn | CAS Hold Time 40| —|4 | — |50l —|6 | —}j70] —|ns
6 | tauicw |tonn | CAS Hold Time (CAS betore AAS Refresh)] 10 | — [10 [ — [ 10 | — |10 | — | 10 | — | ns
7 | tonzote |tern | CAS Precharge Time W |~ |10 —[10]—]10]|—=]10[—=1|ns
(CAS before RAS Refresh)
8 | ftonaciz {tepr |CAS Precharge Time Wl—|1w0)—f10]|—]10[—]10]—|ns
9 |[toneciz |t |CAS Precharge Time (Fast Page Mode) 5 [—| 5| —|5|—]5|—1]5851]—/|ns|14
10 | toLioHn [toas | CAS Pulse Width 15 |100K| 15 [100K| 15 [100K] 15 [100K| 20 |100K| ns
11 | touincz [tosn  |CAS Setup Time 5 | —|s|—=|s|—=1s =151 =1_ns
(CAS before RAS Refresh)
12 | toiiox_[torz | CAS to Output in Low-Z o|l—jo|—Jo|=To] =710 | =1nsls
13 [ tonariz [tcrp  [CAS to RAS Precharge Time 5 | — {5 | =5 =18 =151 —=ns
14 | oz |towo |CAS to WE Delay Time 5 —115 ]| — |15 —115|—]|20]— [ns|11
15 | toiiax |tcan | Column Address Hold Time 10| —(10|—{10]—{18— |15 — [ns
16 | taiiax |tan  |Column Address Hold Time 30— (30| —{38|—|4|— |40 —|ns
Reterenced to RAS
17 | tavcre |tasc |Column Address Setup Time 0 _— 0 - 0 — (o] — 0 — | ns| 14
18 | tavan1 |trac |Column Address to RAS Lead Time 25 | — |26 | — |27 | — |3 | — |38 —|ns
19 | tavwiz [tawp |Column Address to WE Delay Time 25 | — |26 | — |27 — |3 | — ]3| —[ns|11
20 | teLiox [toM Data Hold Time 10 — 10 | — 10 | — 10 | — 10 — | ns; 12
twLibx
21 |tovoiz [tos |Data Setup Time o|—]Jo|—]o|—fo|—=1|o]|—=1ns|12
tovwie
22 |{tcHoaz |tose | Output Buffer Turn-off Delay Time 0 13 0 13 0 131 0 15 0 [ 20 | ns| 10
23 | tou1pm |thsn | RAS Hold Time 151 — (18] ~|15]|—~|15—]20]—|ns
24 | taopo [the | RAS Precharge Time 25| — |25 | — |25 | — 13| =4 | — |ns
25 | tai1pmt [tras | RAS Pulse Width 40 [100K| 45 [100K| 50 |100Kk| 60 |100K| 70 [100K]| ns
26 | ta 1pm1 [trasp | RAS Pulse Width (Fast Page Mode) 40 |100K| 45 |100K| 50 |100K| 60 |100K| 70 [100K| ns
27 | taicur {trop | RAS to CAS Delay Time 13 125 |13 [ 30 13|35 | 13 (45 | 13 | 50 [ns| 6
28 | tanociz [tape | RAS to CAS Precharge Time 0] — |10 —f10]|—]10|~—~]10]—|ns
29 | taiav [trap | RAS to Column Address Delay Time 11 15 | 11 | 20 [ 11 [ 23 | 11 (30 | 11 | 35 {ns| 7
30 | thiawiz [tawp | PAS to WE Delay Time 0 | — (45 | — |50 | — |60 | —f70] —|ns| 11
31 | tchowiz|[tror | Read Command Hold Time 0 —_ 0 — (v} - o —_— (i} — | ns| 9
32 | tauowr2|trrn | Read Command Hold Time 10 | — 10 | — 100 — | 10 | — 10 { — {ns| 9
Referenced to RAS
33 | twhzci2|tacs |Read Command Setup Time 0 — 0 — 0 —_ 0 — 0 — | ns
B 9005650 0000264 716 WA v
a1 NPNX

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



NN511000 series
CMOS 1M x 1bit Dynamic RAM

SYMBOL -40 -45 50 60 70
NO. JEDEC | STD. PARAMETER MIN. [MAX. | MIN. [MAX. [ MIN. [MAX. | MIN. [MAX. | MIN. [MAX. ""[NOTE
34 |tgome |the | Random Read or Write Cycle Time 80 | — | 80| — |9 | — |10 — [130} — | ns
35 |tooo2 |tre | Read or Write Cycle Time 30— |3 | —|3|— |4 | — |4 | — [nslt314
(Fast Page Mode)

36 | taiono | tamw | Read-Modify-Write Cycle Time 1056 | — [105| — |15 — |135| — |185| — | ns

37 {toreore | trrmw | Read-Modify-Write Cycle Time 50| — |50 | —162| — | 66| — | 70| — |ns[i3,14
{Fast Page Mode)

38 |tper trer | Refresh Period —_ 8 —_ 8 _ 8 —_— 8 —_ 8 (ms| 15

39 [tgiiax |tran |Row Address Hold Time 8 —_ 8 —_ 8 - 8 —_ 8 — | ns

40 |tavme [tasp | Row Address Setup Time 0 — 0 —_ 0 — 0 — 0 — | ns

a1 |tr tr Transition Time (Rise and Fall) 2 |50 2 |s0| 2 |50|2|50]| 2|5 |ns|45

42 | tor whs | twen | Write Command Hold Time 0| —|10| —]10] — 10| —1}|15] — |ns

43 |ty iwHi | twp | Write Command Pulse Width 10| — | 10| — |10 — 110} — 15— ns

44 [ty 1oLz | twes | Write Command Setup Time 0 — 0 —_ ] — o — 0 — {ns| 11

45 | twiichr | towe | Write Command to CAS Lead Time 10 | — 5| —|158| —|[1686|— 20| — ins

46 | twiirHt | tew | Write Command to RAS Lead Time 00— |15 — |15 —|15|—|20] — [ns

Notes:

3. Eight Initialization Cycles are required following a 200us pause after Power Up.These Initialization Cycles
may consist of one of the following : RAS only refresh Cycles, Read Cycles, Write Cycles,

CAS before RAS refresh Cycles.

4, AC measurements assume ty=3ns. All AC parameters are measured with V; (min.)zVgg and Vy(max.)<
VCC and with
a load equivalent to two TTL loads and 100pF.

5. Vyu(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(max.) limit ensures that tgac(max.) can be met. tgop(max.) is specified as a ref-
erence point only. If tgep is greater than the specified tpep(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 ref-
erence point only. If tgap is greater than the specified tgap(max.) limit, then access time is controlled by
IAA.

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

9. Either tgcn or trry Must be satisfied for a read cycle.

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

11. twes, trwp: towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tycs2twos(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tgyp2trwp(min.), tcwp2tcwp(min.) and
tawp=tawp(min.), the cycle is a read-modify-write cycle and the data-out will contain data read from the se-
lected cell. If neither of the above conditions is satisfied, the condition of the data-out (at access time) is in-
determinate. _ L

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 topa-

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

15. tger=128msec for Long Refresh version (L version).

V) Il 9005L50 00002kLS5 bLS52 HA

NPN>A( 42

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



NN511000 series
CMOS 1M x 1bit Dynamic RAM

READ CYCLE
R34
- tRas(es) le—— tRPE24)—»]
E—"
RAS S Z
t
terp(13) GSHES)
- le——— trReoEn it tRsH(23) r—— tCRP(13) ——»
le——— tcas(10)———»
CAS \ \ / /
le—— RAD(29) g tRaL(1e) ,!
tasruo)| | tRaHEo) tasc(1n tean(is)

AO~A9 ///m

" Row Addresstﬁ

coun adress JK777777777777777777771 11T

tRes(ag)

te— tRCH(31)

tRRH(32)—]

WE

Y

Dout

lt— tcAC(1) —p]

= t AA(Z) —

High-Z

tRAC(H) ——

N

torFez)

B 9005650 00002kbk 599 HM

Valid Data-out

"

l— tcmm»—@

43

: High or Low

NPNX
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)
RAS N }
cas _/ e /7
_— 3;@;1)%(29) Eﬂm ‘tcm(@ tRaL(18)
A0-A9 W Row Address W Column Address W {//// / /////////////////////////
we i I

S S
Dout High-Z

: High or Low
NPNOX | ':IDIJSI:SE‘IM 0000267 425 W
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

READ-MODIFY-WRITE CYCLE
- tRMW(zs) >
tras(2s) > tRp(24)—>]
RAS N J N
tcnp(w}, trepEn - o) thsHzs) . icnpua)

tcas(io)

cas __/ RN [ ]

S — Y1)

le— tRAD(20) traL(re)
tasnwo) | trans) tasc17)

le————— tcaH(15)— ]

A0-ag Z/////A Powhdtess KT7/X Colun Address KL,

tewLis) I

tawp(1g)

t
lae—tewnpa)— ) 1 Rwiee)

tRWD(E0)————» > twpg)

wE iy N T 7

t
ncis(aa); re— tos21) —

pin LTI 77777 Vel patan Y

le—— tCAC(1) —

toH(zo)

torres)

- taa@ ———»
trac)

HighZ
Dout 9 R Valid Data-ou

le— toLz(12)—

- High or Low

BN 9005650 00002LA 3b1 HE
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

FAST PAGE MODE READ CYCLE

tRP24)
tRAsP(26) -
—_—
RAS N / \_
teap(a) | [ tesHis) > - trcs) > 1 tesHs) ™ | tcrpaa)
“ ‘ tRoD(27) tee(e) tcasgqoy  tepg) teasio) N
et TCAS(10) > [ - > >
2 e
cas  __/ N NN
l«—— tRAD(29) — tRAL(18) —|
taspuo)| | tRAH(s) tasc(y) tcaH(15) toaHps) | tascaz) tCAH(15)
e - e .
2222222 Row m Column_‘@( Column W/:’/:’/:’/:,/:X Column QZZZZZZZ
AO0~A9
- taa@) tRRH(32)
tRCs(3s) tRCHE31) tRes(as) tRCH(31) tRCs(39) tRCH(31)
> =3 > -
7 | T |1
wE Ly \% X/
taa@) - : terag) ;OFF(ZZ) . 'o;F(zz)
_ toacq) teacq)
teac) [ torr(22) >
tracw@) > -
High-Z S— -
Dout g Valig E——@&ILE ‘_@3 Valid y—
—» —l
teizz) teLz(iz) terzaz)
m : High or Low
Vv, Bl 9005650 0000269 274 WR
X
NPN/A 46
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

th R tRP(24)‘
RAS N / \_
tesHes t t
torpa) (5) [e———— tpCEs—— a— tASHE23)—n] .
«—» [&—— tRCDER —>

tcaspo) | top) tcaspo) terg) tcas(io)

L - L

cas _/ £ R / 7
le—— tmo(zs)——] tRaL(1g) >

tasnuo) [ | tRAH(@9) tascan| teanns) | tascuy tean(is) tascin | tcanps)
D [ —— ’T <—>| | ]

AO-A9 '////m: Row W Column Column @i Column //// //////////

- towLasy |< te - tows)
‘twcsow tweHz) Pty :!2“(‘2) twcs‘?:.:;mmts)lwcmu)
s i RY Vi
[~ twris) —>| > twpaz) - twpias)
tosey|  [toweo tos1) toHeo)  tpse tou<zg>
Din 7777777777777 Ve Datarin XX vaid Data-in K/ Valid Datain X//////////////,

Dout High-Z

: High or Low

B 9005650 0000270 T1T W .
a7 NPNXX
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

N

tRP(24)

N

tesHes)

teap(13)

-/

le— tRCD(E2N
} tcas(0)—]

trAD(29)

torg)

‘‘‘‘‘

t
p— tcas(to)
S

N

tasH(23)———=

e— LCAS(10) oy

terp(13)
-

tasrio) tHAH(aQ)_lASC(ﬂ) tean(s) tascin toaH(1S) tascin chHust'mqm)
I
ao-as /R rowl// X Column] olum olumn /17111111111,
towLs) | towis) | l_c’w_u’:_sy
tRF.S(ss) <_t F:::vv[\)r(l:?a)_-: i le— tewD(14) oy e e tcwn(u),l ‘wpm"nw‘s)
we I J
tAwD(19)—» le—1— tawD(19)—]
tpseen) tos(en
DH(20)
Din T R ai
le— tcAC(1) —= te— teac) —
taa@) taa@)
e tRAC( ) tL FF(22)! 10_F§22) tOFF 22)
Dout High-2 X Valid /X valid /R _Vaiid_p——
torziz) terzoz) tezz)
m : High or Low
[ |
NPNX 900550 4200027]. 956 I
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

RAS ONLY REFRESH CYCLE

RAS

CAS

AO-~A8 //////ﬁ3

Dout

—_—

tcre(13)

tro(a4)

tRAS(25) > [4— tRp@R4y)——»

trpPc(2e)

_/

tasr(0)
]

traH@E9)

1

S

R

High-Z

Note : WE , A9 = Don't care. m : High or Low

CAS BEFORE RAS REFRESH CYCLE

RAS

CAS

torr(22)
Dout %

le—— tRP(24)——p]

tro(ae)

_/ tReC(28)

N

tRAS(25) F: tRP(24)—>

teeng) [

.

S tesR(11)

tcHR(e)

Y

High-Z

IR 9005650

Note : WE , AO~A9 = Don't care. m + High or Low

0oog2?72 &892 W
49 NPNXX
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

¢ tRC(34) »i tRoB) — o

- tRAs(25) » e tRP24) tRAS(25) tAP(4)-

RAS N 7 N

Fﬂ‘f’. - TRCDET e tRsk(z3)-» tcHn(s)]Z
cas _/ )
v [sven s |
no-as LR Pow KPR coun K777/ T

wE LIy UL
Dout High-Z gZZZg Valid Data-out —

m : High or Low

v, BN 9005650 0000273 729 W
NPNX "
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

tRe(34)

ra—tRasps) —— o tRp(24)-»
RAS N zl

Fﬂaﬂ le«—— tRCDEn) < tRSH(23)-p|
cas __/ "N
tasr(o) “_nA:::zg;:ic(m tcan(is) .
no-ne L Pon KJIR._cam KT,

- trwi(ss)

twp(a3) —

we LDy Y

twes(44) g lt— tweH(a2)—m

tosie1)
ad r— tpr0)———

Din  ///J1ITITTTTIR Valid Datai S

High-z
Dout 9

: High or Low

BN 9005650 000027Y bb5 BN vy
o1 NPNX
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NN511000 series
CMOS 1M x 1bit Dynamic RAM

ORDERING INFORMATION

NN511000XX - XX
SPEED 40 : 40ns
45 : 45ns
50 : 50ns
60 : 60ns
70 : 70ns
PACKAGE Plastic DIP

P

J : Plastic SOJ

Z : Plastic ZIP

T : Plastic TSOP TYPE | (Normal Bend)
R Plastic TSOP TYPE | (Reverse Bend)

VERSION BLANK: Standard Version
L : Long Refresh Version
128ms Refresh

MODE 1000 : Fast Page 1M x 1
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