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512 K (65536 words x 8 bits) Pseudo-SRAM

Preliminary

QOverview

The LC33864 series is composed of pseudo static RAM
that operate on a single 5 V power supply and is organized
as 65536 words x 8 bits. By using memory cells cach
composed of a single transistor and capacitor, together
with peripheral CMOS circuitry, this serics achieves ease
of use with high density, high speed, and low power
dissipation. Since the LC33864 series products provide
refresh counter and timer on chip, this series can casily
accomplish auto-refresh and self-refresh by means of
RFSH input. The available packages are the 32-pin DIP
with a width of 600 mil, and the 32.pin SOP with a widih
of 525 mil.

Features

+ 65536 words x 8 bits configuration
+ CE access time, OF access time, cycle tim
supply current and self-refresh current.
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LC33864P, M, PL, ML-70/80/10

Block Diagram
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Pin Assignment

ADSAY Y

AD to A1S Addrasa inpul

WE Read/wrila lnput
OF Qutpid enable input
AFEH Refresh input

CE Chip anabte input
] Chip select Input
O o 1708 Data inpul/oulput
Voo Power supply

GND Ground

Top View
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Function Logic

CE Ccs OFE WE ADtoB A9 10 15 VOito8 State
L H L H

L H X L

L H H H

L L X X

H X X X

H X X X

H X X X

H:  High-level input of Y,y = 6.5 V ta Vi [min)
L: Lowlevelinputol Vi = V) {max} to-1.0V
NP: Nagativa-polarity pulse input

X High- or Low-leval inpul

V¥X:  “IN" when CE = L is confirmed, then *X"
HZ: High impadance

IN:  Input atate

QUT: Quitput state

Specifications
Absolute Maximum Ratings

Parameter

Naole

Meaximum supply voltage

Input vollage

Quiput voltage

Alowable power diasipation

Output shorl current

Oporaling temperalure range

e | | | | o | | -

Storage temparalure ranga

Parameter max Unit Note

Pewer aupply voltage 5.5 v 2

Input high lavel voltage 6.5 v 2

Inpud low level voltage +0.8 v 2




LC33864P, M, PL, ML-70/80/10

DC Electrical Characteristics at Ta = 0 to +70°C, Vo =5V 10%

Paramoter Symbol Condidons min Unit Nole
115ns
Operating current - min Cycle ime | 130 na mA 4
{avaraga current during oparation) oo tho=thc i) 160 ns i
. locs CE<FFSF eV LCI3864P, M
Standby current 1 - =i LCA3884PY,, ML
CE=RFSH = LC33a84P, M
Standby current 2 lccsz | yoo-0.2v LCa3884PL, ML
CE = Vy, LCA3B04P, M
Sell-refresh current 1 {average curent) lecer AFEH - Vy, LCI3864PL. ML
CE = Voo -0.2V, | LCI3004P, M
Solf-relresh current 2 {average current} loors AFSH-02V LCa3004PL, ML
. ¥ |
tnput leakage current W, &: : op:( 5 Yo, ping other than meaaur ng
Quiput loakego current lo, Cutput disable, 0V 2 Vour £V .
Outplt high level voltage Vou Igp = —1 mA : 2
Output low leval voltage Voo |loL=21mA |

supply nolse (voltage drops) due o ranslent currents.

4. Dependant on oulput foad. Maximum value is value ding lree slate.

S

Notes: 3. All current valugs are measwed al mINimUm cycle rate. SINGe current ows lrnmoderatew&\&
becomes smaller. A bypase capacitor of 0,01 pF ov larger should be inun&t&’beﬁveen @“

M.l T%"GIG‘ lh‘arr shown here, curren
‘_ﬁﬁ‘fw aach memory chip to suppress power

value

Parameter

Unit

Inpul capacitance (Al to A15}
Input capacitance {CE, CS, OF

OF, AFSH and WE)

VO capacitance

Parematar

Random read or write cycle tima

100 ns

max

Unit

Nole

Read-modily-wiite cycle time

-G__E pulse width

10000

10000

CE precharge time

CE access ime

OE access ime

CE output enable ime

OE owiput enable ime
WE output enable ime

100

7|8

40

g

CE output disable ime’
O output disable jine
WE output disable time
OE disable safuptime

25

30

25

39

L]

282

25

a0

OE disablehond time

Raad commarnd sepd

Road command hcld time

Chip setoct setup Tme

olojlaojlo|jloje|o|o|alo

Chip sefect hold time ™,

20

T
(5]

Write pulse widih

&0

i
=1

Write command hotd ima

10000

860

10000

-
L=

Write command laad time

10000

60

10000

=
E=3

10000

Input data setup time forﬁ

35

Fy
=]

10

Input data setup time for CE

BlelaiR| R a|e|ofe

35

il
1=

10

Continued on next page.




LC33864P, M, PL, ML-70/80/10

Continued from preceding page.
70 na a0 ns 100 ns
Paramater Symbot o e e pm Unlt Naote
Inpast data hold time for WE. [ 0 0
Input data hold dme for 5E toHe 0 0
Addreas selup time kor & tAsC 0 0
Addrass hoid tme for CE AR 15 20
Rafrast command hold time lake 15 15
Autg-refrash eycle ime 1729 115
TAFSH delay time for CE aFD 35
AFSH putee width {auto-refresh) AP as 4000
[TFBH procharge time (auto-ralrath) ep 20
[FSH pulse widih {sell-retresh) eas 8000
{H":S['-Fri::rr;-.:]arm CE detay tme RS 135
Rafrash dme {512 cycles, A0 lo AB) lner [}
Rive or lall limaa tT a3 50

M laagt eight cyclas must ha exaoumd I'oiluwmo that pariod,
6. Measured at iy =5 na.

8. Meaaured using an equivalent of 100 pF and two standard TTL, loads. ;
9. foHz. tonz And tysyz 876 defined as the fime uniil ouiput eniers the opén clrcult atate’
10.A8 with ordinery atatic RAM, write data is Incorporated at the rise of WE Input ;

dwring \psw. toee. Lpuw oF lpHe- :
11.Bocause addroas input is incorporated at the fall of TE, the lddrﬁgs is malnw
12.Auto-relresh and sell-refrash are determined by RFSH pulse ymm when(TE Vi Bt
aelt-refrosh when above lgag (Min). in order ko activate SE dhet =
must be asaured for sell-refreah.
Similary, if seli-refresh timing (RFSH = Low) Is used alier fower
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Timing Chart

Read Cycle
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L
Write Cycle 2 (OE Clock)
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Read-Modify-Write Cycle
« 1T \ :
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RFSH Auto-Refresh
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