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LC33864P-80, M-70/80/10

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

Overview Package Dimensions

The LC33864 series is composed of pseudo static RAM  unit: mm
that operate on a single 5 V power supply and is organized  3192.pIp32
as 65536 words x 8 bits. By using memory cells each
composed of a single transistor and cabacitor, together
with peripheral CMOS circuitry, this series achieves ease 32 -
of use with high density, high speed, and low power Looonnnonannon
dissipation. Since the LC33864 series products provide
refresh counter and timer on chip, this series can easily "3_
accomplish auto-refresh and self-refresh by means of T ——
RFSH input. The available packages are the 32-pin DIP ! .9 !
with a width of 600 mil, and the 32-pin SOP with a width !

of 525 mil.

1 A
Features U...J. Jlous 250] | 110 Al

* 65536 words x 8 bits configuration SANYO: DIP32
* CE access time/OE access time/Cycle time/Qperating
supply current/Self-refresh current.

[LC33864P)
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0.51min
5.08max 15.24

unit: mm
LC33864P, M 3205-S0P32
Parameter
-70 -80 -10
CE access time 70 ns 80ns 100 ns [LC33864M)

OE access time 30 ns 35ns 40ns

207

Cycle time 115 ns 130 ns 160 ns JﬁHHHHHHHHHHHHHHH .

Qperating supply current 80 mA 70 mA 60 mA

Self-refrash current 1 mh g

* Single 5 V +10% power supply O

* All inputs and outputs (1/0) TTL compatible LSRR EELL 4
1 J_w_ N F] ..I_us_

* Fast access time and low power dissipation
= 8 ms refresh using 512 refresh cycles
* Supports auto-refresh, self-refresh and CE-only refresh ﬁrrnnrrnnnnrn‘nrmrmﬂ
* Packages
DIP 32-pin (600 mil) plastic package: LC33864P
SOP 32-pin (525 mil) plastic package: LC33864M

1.2

L,

SANYQ: S0P32
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LC33864P-80, M-70/80/10

Block Diagram
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Pin Assignment
DIP32, SOP32 Pin Functions
o N
RFSH[] 1 32 [ vee AQ1o A15 Address input
ne. . 2 31 ] A45 WE Read/write Input
Ata ] 3 30 ] cs OE Output enable Input
J— RFSH Refresh input
Al 1 4 29 [ WE — bl
CE Chlp enable input
a7 s 28 |1 A13 cs Chip select Input
ABE ] 6 27 (] A8 101 10 1108 Data inputioutput
AS ] 7 26 [ A8 Voo Power supply
AA[ 8 25 [] a14 GND Ground
A3 ] g 24 [T1DE
A2 to 23 [ a10
A1 [ 14 ga [—JcE
AQ T 12 21 [ 1/08
I/04 [ 13 201 1,07
Iro2 ] 14 19 [11/086
I»03 ] 15 18 ] 1/05
GND [] 16 17 {—11/04
Top view
AQiBazz
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LC33864P-80, M-70/80/10

Function Logic

CE cs OE WE RAFSH AOtoAZ | Ao A15 | KO to /OB Stale
L H L H X VX VX ouTt Read
L H X L X VX X IN Write
L H H H X VX X HZ CE only reflresh
L L X X X X X HZ CS standby
H X X X L X X HZ Sefi-refresh
H X X X NP X X HZ Auto-refresh
H X X X H X X HZ Standby
H:  High-level Input of V| = 6.5 V lo V|4 {min}
L: Low-level input of V|; = V) {(max} to 1.0V
NP:  Negative-polarily pulse [nput
X High- or Low-level inpul
VX: “IN"when CE =L Is conflrmed, then *X"
HZ: High impedance
IN:  Input state
OUT: Output state
Specifications
Absolute Maximum Ratings
Parameter Symbol Ratings Unit Note
Maximum supply voltage Vo max -1.0to +7.0 v 1
Input voltage Vin -1.0to +7.0 v 1
Outpu! volage Vout ~1.01t0 +7.0 v 1
Allowable power dissipation Pd max 600 mw 1
Qutput short current lout 50 mA 1
Operating temperature range Topr 0to +70 °C 1
Storage temperature range Tstg -55 lg +150 °C 1
Note: 1. Stresses greater than the above listed maximum values may result In damage 1o the device.
DC Recommended Operating Ranges at Ta = ¢ to +70°C
Parameter Symboi min typ max Unit Nole
Power supply vollage Vee 45 5.0 55 v 2
Input high level vollage ViN 2.4 6.5 v 2
Input low level voltage ViL -1.0 +0.8 v 2

Note: 2. All voltages are relerenced to GND.

No. 4701-3/10




L.C33864P-80, M-70/80/10

DC Electrical Characteristics at Ta =010 +70°C, Voc =5V £ 10%

Parameter Symbot Conditions min max Unit Note
70 ns 80
ggg::‘g";gcﬁ‘::;ii‘zuring operation) leea | tac = tag (min) Access fima| 80 ns 70 mA 3,4
100 ns 60
Standby current 1 lccgy | CE=RFSH =V, 2 mA
Standby current 2 lecgz | CE=RFSH=Vc-02V 1 mA,
Self-refrash current 1 (average current) lccF CE = Vi, AFSH = v, _ 2 mA
Self-refresh current 2 (average current) locpz | CE=Veoo-02V,AFSH=02V 1 mA
Input leakage current n g:: \;”\"I = Vg pins other than measuring -10 +10 A
Qutput leakage current oL Quiput disable, O V = Vot = Vee -10 +10 pA
Output high level voliage Vonr lgy = -1 mA 24 v
QOutput low level voltage Vo loL=2.1 mA 0.4 v

Notes: 3. All current values are measured at minimum cycle rate. Since current flows immoderately, if cycle time is longer than shown here, current value
becomes smaller. A bypass capacitor of 0.01 uF or larger should be inserted between VCC and GND for each memary chip 1o suppress power
supply noise {voltage drops) due lo transient currents,

4. Dependent on output load. Maximum value is value during free state.

Input/Output Capacitance at Ta = 25°C, V=5V + 10%, f= 1 MHz

Parameter Symbol min max Unit
Input capacitance (A0 to A15} Ciy pF
Input capacitance (CE, €S, OE, RFSH and WE) Cip pF
I/O capacitance Cio 10 pF
Sampling inspections, and not full-lot inspections, are carried out for these parameters.
AC Electrical Characteristics at Ta=0to +70°C, Vo =5V = 10% (Notes 5, 6,7, 8, 9.)
-70 -80 -100
Parameter Symbol phvms max v max p v Unit Note

Random read or write cycle fime tre 115 130 160 ns
Read-modify-write cycle time trsaw 165 195 235 ns

CE pulse width tce 70 10000 80 10000 100 10000 ns

CE precharge time e 35 40 50 ns

CE access lUme A 70 80 100 ns

OF access time toea 30 35 40 ns

CE output enable time oLz 20 25 30 ns

OF output enable time oLz 0 ] o ns

WE output enable time twiz 0 0 0 ns

CE output disable time teHz 0 20 0 25 o 30 ns 9
CE output disable time tonz 0 20 ] 25 o 30 ns ]
WE output disable time WwHz 0 20 ] 25 ] 30 ns 9
OE disable setup time tops o 0 ] ns

OE disable hold time toDH 10 10 10 ns

Read command setup time tacs 0 0 0 ng

Read command hold time tach 0 0 0 ns

Chip select setup time tcss 0 0 0 ns

Chip select hold time tosH 15 20 25 as

Write pulse width wp 55 60 70 ns

Write command hold time WeH 55 10000 60 10000 70 10000 ns

Write command lead time towL 55 10000 60 10000 70 10000 ns

Input data setup time for WE tosw a0 35 40 ns 10
Input dala setup time for CE tosc 30 a5 a0 ns 10

Continued on next page.
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LC33864P-80, M-70/80/10

Continued from preceding page.

70 -B0 -100
Parameter Symbol o i e ax pov o Unit Note
Input data hold time for WE toHw ] ] ] ns 10
Input data hold time for CE oHE 0 ] ] ns 10
Address setup time for CE tasc 0 0 0 ns 1
Address hold time for CE taHe 15 20 25 ns 11
Refresh command hold time RHC 15 " 15 15 ns
Auto-refresh cycle lime e 115 130 160 ns
RFSH delay time for CE tRFD 35 40 50 ns
RFSH pulse width {auto-refresh) tFap 35 8000 40 8000 50 8000 ns 12
RFSH precharge time (auto-refresh) tep 30 30 30 ns 12
AFSH pulse width (self-refresh) tras 8000 8000 8000 ns 12
g';ﬁ.':e‘;f::)arge CE delay time teps 135 160 190 ns 12
Refresh time {512 cycles, AO {0 AB) tREF 8 ] 8 ms
Rige or fall times T 3 50 3 S50 3 50 ns

Note: 5. To accomplish internal initialization, CE is fixed at V) for an interval of 100 us when Ve reaches the specified voltage after power is switched on.
At least eight cycles must be executed followmg that period.

. Measured attt = 5 ns.

. When measuring input signal timing, V)4 {min) and V| (max} are reference levels.

. Measured using an equivalent of 100 pF and two standard TTL loads.

. cHz, tonz and tyyz are defined as the time until output enters the open circuit state and the output voltage level becomes immeasurable.

0 As with ordinary static RAM, write data is incorporated at the rise of WE input or CE input, whichever is earlier, and write data is therefore held

during 1psw. 'psc: oHw: O toHe:

11.Because address input is incorporated at the fall of CE, the address is maintained during tasc O tapg:

12 Auto-refresh and self-refresh are determined by RFSH pulse width when CE = V|, and are defined as auto-refresh when below tpap (Mmax), or as
self-refresh when above tgag (min). In order 1o activate CE after the completion of each refresh, trce must be assured for auto-refresh, or tegg
must be assured for self-refresh.

Similarly, if self-refresh timing (RFSH = Low) is used after power is switched on, FRs Must be assured.

D m~NO

—
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Timing Chart
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LC33864P-80, M-70/80/10

Write Cycle 2 (OE Clock)
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Read-Modify-Write Cycle
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RFSH Auto-Refresh
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W No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace

equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full respensibility and indemnify and defend SANYQ ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on

SANYOQ ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

W information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYQ believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of June, 1996. Specifications and information herein are subject to change
without notice.
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