1 Ordcrmp number EN 392&3.“ ) ‘

| No3o24B /[ LC3564Q, QM, QS

CMOS LSi
64 Kbit (8192 x 8) CMOS Static RAM

Overview

LC3564Q scries devices are silicom-gate, CMOS static
RAMs configured as §192 x § bits. They incorporate an
output enable {or high-speed memory access, two chip
enables for easy memory cxpansion, and TTL-compati-
ble, tristate outputs for direct interfacing with a bus.

LC3564Q) series 1Cs feature a data retention mode and a
low standby cumrent, making them ideal for low-power
or battery-powered equipment

LC3564Q) series ICs operate from a 2.7 o 5.5 V supply
angd are available in 28-pin DIPs, 28-pin SOPs (450 mil)
and 28-pin SDIPs.

Features

* 8192 x 8 bits
e 70 ns (LC3564Q-70 series), 85 ns (LC8554Q 3
series) and 100 ns (LC35640Q-10 series) fmaximiis
address access times (5 'V operation)
* 200 ns (LC3564Q-70 series), 250 nd
series) and 500 ns {LC35640-104

* Asynchronous operation

» TTL-compatible input/outpu
0.2/0.2 V levels at Vee -

* Output enable and two I

1313

* Silicon-gate CMOS.
* Data retention fog
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LC3564Q, QM, QS
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LC3564Q, QM, QS

MODE SELECTION

Mode CE{ CE? 4]:4 WE Yot 1o VOB Supply current
Read oycls L H L H Dala outpul loca
Wrile cyde L H X L Dala input ko
Output disable L H H H High impedance log
H ® X x High' impedance Lok,
Standby
x L * x High impadanca locs
Note
x=Herl
SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Condition Unit
Maximum supply voltage Ve max v
Inpul vollege range, See noie. V) Vv
Inpulfoutput yoltage range Yo v
Pawer dissipation W
Ote +70
Operating temperature range 'C
-A0to + 8%
Slorage temperatyre range -55%t0 + 125 *c

Notes

1. 3.0 V undershoot transient mg i ns/
2, Slresses greater than thosa ted @h \Xﬁa e%hovc i cause permancnt damage to the device. This is a stress
i o o L

.

\\ .
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.C3564Q, GM, QS

5 V Operation
Hiscommended Operating Condltlons
Ta=-4) w0 85 °C

Pararneter Symbo}
Supply vokage Voo
Supply voliage range Vee.

DC Electrical Characteristics
Vee = 5 V 210%, T, = ~40 0 85 "C unless otherwise noted

Paramwier Eymbol CondHlon
Vomr s 02 W,
Vom > Voo - 02 ¥V
logat lwy = 0 mA, pA
Operating supply cureni for Visoz Vo
V&”O.?Vm Vié‘o‘oc~02".'
UMEVQ:—O.Q\"“PUINQW
lovels
Vor < 02 ¥,
locat Voez 2 Voo — 0.2 mA
o = D mA .
7
Cperating supply cumenl for 40 A
TTl-Jeve! Input signale m
Standby supply ourent for - 0.0 1.0
ViL=02Vad HA
Vin = Voo — 0.2 ¥ Inpul signal
lovels - - 3
Standoy eupply cument for _ _ 2 mA
TTlovel inpul signals
LCWevel input voliage 0.9 - 08 v
HIGH-evel input volags 22 - Voo + 0.3 v
- - D4 v
24 - - v
0¥t Voo ~1 - 1 A
| VeEr = Viw or Voe = Vi of
Yor = Vi of Ve = Vi, -1 - i A
Yo =0 ¥ % VYoo

=5Vand T, = 25 C,
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LC3564Q, OM, QS

AG Electrical Characteristics

Yeat conditlons

» (.6 V LOW-level input puise * 1 TTL gate + 30 pF outpot load (including jig capaci-
» 24 V HIGH-level inpat polse tance) (LC35640Q/QM/QS-70) ..

°© 5 ns input rise and fall times * 1 TTL gate + 100 pF outpit. Road (including jig
* 1.5 V input/output timing reference capacitance) (LC3554Q"QWQS'8'5&QZE“

Head cycle
Vo= 5 V 210%, T, = 40 to 85 °C

LC3564WQMWGS-T0 LC3sa4C/OMQS-BE
Paramelsr Symbol Unh
min max
Reed ¢yde Lima ine 0 - ne
Address access time tas - 70
CET aoccess lime toas - 70
CE2 access lime loaz - 70 ng
OF accass tims ton - 36 ns
Quipit hold tme low 10 - ng
BET to outpul enable lims keoey ns
CE2 to outpul enable time tooez n
OF to outpyl enable time looe ns
CE1 1o output disable e looos ns
CE2 1o outpu} disable fime toooe ne
DE o culput disabie tme tooo na
Write cycla
Yoc= 5V 1I0%, T, = 40 10
—— LCasBA/aMQS-85 LC35640QM0S-10 Yok
min max min Ihax
Wrils cydle time a5 - 100 - 18
Addresy sefup time 0 - 0 - ng
Write pulsewidih 55 - £5 - ns
CE{ sotup time - 66 - 55 - ns
CE2 selup timg ' - 65 - 65 - ng
- 0_ s 0 - ns
- 0 - 0 - ng
o™ Fpc - b - 0 - ns
Daia satup "tmg tos - 0 - 50 - bs
Dala hold tme Lo - 0 - 0 - he
CET dala hold tma lowi - 0 - ¢ - ns
CEZ dala hold tima I 0 - o - 0 - ng
WE o oulput enable lime b ] - 5 - 6 - ne
WE 1o oulpul disable time oo - 30 - a5 - 35 ns
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LC3564Q, OM, QS

3 V Operation

flacommanded Operating Conditions

To=01t 70 °C

Paramelor Bymbol
Supply voliage Voo
Supply voltage ranga Voo

DC Electrical Characteristics

Vee = 3V 210%, T. = 0 to 70 "C unless otherwise noted

Parametar Symbol Conditlon
| Verr S VL Veez 2 Vi,
GoAl o =0mA Vis VL VizVu
Operaling supply curmenl for -
Vi = 02V and Minim-.rpf
Vin = Yoo — 0.2 V inpul level Vorl = Viu tych
signals lotcas Vew = W,
I = 0 mA
Standby supply curent lor
V=02V amd | '["'\?UE:TSE }J::
Vig = Yoo — 0.2 V inpul loval cest Ve >
signals CE2 = Vi
LOW-leve! input vollage Vi 0.2
HIGHave! Input vollage Voo
LOW-laval ouipul vollags 0.2

HIGHevel output voilage

Input leakaga curmeni

Inputfotipul leakags current

EOIR|lei=w]l=e]|=

Note
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1.C3564Q, OM, QS

AC Electrical Characteristics

Tast conditions

* 0.2 V LOW-level input pulse * 30 pF output load (mcludmg jig capacitance)
* Voo - 0.2 V HIGH-level input pulse (L.C3564QIQMNQS-70)
¢ 10 ns input rise and fall fimes = 100 pF output load (mclpﬂmg“ }1& capacitance)
® 1.5 V input/output timing reference (LC3564Q/QMAQS-85/10) & &
Read eycle
=3V +10%, T.=01w 70 'C
LCISB4GIVAS-T0 LCI5640/QMOS-B5
Paraimeter Symbol Unit
min tnax min
Read cyds lime lac 200 - ns
Address access Ume " - 200 (%
TET access time Toat - 200 ns
CE2 access fimo loaz - 200 500 ns
OF acoess time Lo 250 ns
Culput held tma tok - Re
CE1 1o outpul enable time looE1 ~ ns
CE2 1o oulput enable fma tooez - ns
TF 1o outpul enable bme toot _ - ne
CET to output disabla time oot ; 80 - 120 n
CE2 fo oulpul disabla time lcope 80 - 120 ns
OF 1o oulpul disabls time Yoon 70 - 100 ne
Write cycle
Voo =3 V110%, T.= 0w 7
Parameter LCISBAQIAMGSE-86 LCIsEANAMNQB-10 Uk
min max min max
Wrila cydn tima 280 - 50O - ne
Addresy selup Lime 0 - 0 - ns
Wrile pulsewidth 160 - 200 ~ ns
CET sotup tima 180 - 250 - ns
- 180 - 250 - ns
- 2 E 50 - ns
- 20 - 50 - ns
- 2 - &0 - ny
- 150 - 180 -
Dala hold tme tos ] - [ - o - ns
TET data hold bme Yot 0 - 0 - 0 - ns
CE2 dala hold tima toniz 0 - 0 - o - na
WE 1o oulpu snabla timo woE 10 - 10 - 10 - ne
WE 1 output disable Lime oo - 80 - 80 - 120 ns

Mo. 3824—7/10



LC35640, GM, OS

Timing Diagrams

Head cycle waveform Note1
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Write cycle waveforms

Write cycle 1 (WE)
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LC3564Q, GM, QS

Write cycle 2 {CE1) Note6
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. tow and tows am' maasured from when both CET and WE go LOW and CE2 goes HIGH until one of these pins
changes state.

5. DOUTI to DOUTS are high impedance when either TEI or OF is HIGH, or CE2 or WE is LOW.

6. OE can be either Vi or Vp, during the write cycles.

7. Data is output on DOUTL to DOUTS during write cycle 1.
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LC3564Q, M, QS

[Data Betention Characteristics

T, =-40 10 85 °C

Paramaler Symbal Condition
Yo 2 Voo — 02 Y,
Data retention moda 8 Vioay Vogr = Voo - 02 V or
vohage P YemsozV
Vorz Vom =02V
Voo = 3 V, Tes 70
oo | V05 2 Voo —02 Y, |
Vep 2 Voo —~ 02 V
Pata relention mode supply ;E\z,m <oV T, £ 85 °C
curmen!
l \f’m e 3y T. 5 70 G
CCOR2 '
Vo < 02 V T. < 85 °C
TE1 and CE2 malup ime leon
CET and GE2 hold time ln

Note

1. tgc = read cycle time

Data retention waveforms

Chip enable 1 control

Note

When Vee = 5 V, Voo, = 45 V. When Ve = 3 V, Ve = 2.7 V.

partias,

Information (including circuil diagrams and clreuil parameiars) horoln is for exampla only; H is nol guaranieed lfor volume production. SANYO belivves information
herein is accurele and refiable, but no guaranteas are made of implied regarding its use or any infingoments of inlellectyal proporty rights o cthar rights of third
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