- s SANYQC SEMICONDUCTOR CORP 6E3E D W 799707k 0012337 578 ENTSAJ

| No.3924a [/ LC3564Q, QM, QS

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

OVERVIEW PINOUT
LC3564Q series devices are silicon-gate, CMOS static
RAM:s configured as 8192 x 8 bits. They incorporate an [l [B]we
output enable for high-specd memory access, two chip az [2 7] W
enables for easy memaory expansion, and TTL-compati- o E ce2
ble, tristate outputs for direct interfacing with a bus. e s
LC3564Q series ICs featire a data retention mode and a - s I8 2] A
low standby current, making them ideal for low-power s El At
or battery-powered equipment. _
A3 |7]| LC3se4Qy [z2| €
LC3564Q series ICs operate from a 2.7 to 5.5 V supply a2 E amas E At0
and are available in 28-pin DIPs, 28-pin SOPs (450 mil) - = =
and 28-pin SDIPs.
e A0 % [ 19] vos
FEATURES vor a1 18] vor
voz {12 17] vos
* 8192 x 8 bits voe [ IDG
* 70 ns (LC3564Q-70 serics), 85 ns (LC3564Q-85 ool ] voe
series) and 100 ms (LC3564Q-10 series) maximum

address access times (5 V operation)

* 200 ns (LC3564Q-70 series), 250 ns (LC3564Q-85
scries) and 500 ns (LC3564Q-10 series) maximmm  PACKAGE DIMENSIONS
address access times (3 V operation) .

* Asynchronous operation Unit: mm

* TTL-compatible input/outputs at Vec = 5 V and Ve ~ 3081-DIP28NS (LC3564Q-70/85/10)
0202 Vievels at Vec =3 V

* Output enable and two chip enables

e Common input/outputs and tristate outputs

¢ Silicon-gate CMOS

¢ Data retention for Vo« = 2.0 to 5.5 V

*1pAatVee=5Vand T, £70°C,3 A at Vee =5V
aad T, £85°C,and 08 pA at Ve =3 Vand T, S
70 °C maximum standby currents

* —40 to 85 "C operating temperature range at Ve =
SV,and 01070 °C, at Ve =3 V

* 2.7 10 55 V supply

¢ 28-pin DIP, 28-pin SOP and 28-pin SDIP

~=-§

Specifications and information herein are subject to change without notice.
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SANYO SEMICONDUCTOR CORP E3E D EE 799707k 0012338 404 EMTSAJ
LC3564Q, QM, QS

3158-SOP28 (LC3564QM-70/85/10) 3133-SDIP28 (LC3564QS-70/85M0)
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BLOCK DIAGRAM

“r—
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w ~—H vce
A3 B— Address Row Memory array
» ] | butfer decoder 256 rows x 256 colurms
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PIN DESCRIPTION
Number Name Description
1 NC No connection
210 10, 21, 28 10 25 AD fo Al2 Address inputs
110 13, 150 19 V¥O1 1o V08 Data inputs/outputs
14 GND Ground
2, 26 CEf, ce2 . Chip enable inputs
2 OE Output enable input
7 WE Write anable input
.} vce Supply voltage

No. 3924—2/10
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LC3564Q, QM, QS : HR 799707b 0012339 340 EETSA

SANYO SEMI
MODE SELECTION CONDUCTOR CORP  k3f 1
Mode CEl CE2 OF WE Vo1 1o YO8 Supply cumrent

Read cyde L H L H Data output leca
Wrile cydle L H x L Data input keca
Output disable L H H H High impedance lcca

H x x . x High impedance lecs
Standby :

x L x x High impedance s
Note

x = don’t care
SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee 7 \
Input voltage range. See nots. Vi ~0.3 1o Yoo + 0.3 v
Inputioutput voltage range Vio 03 1o Voo + 0.3
1 (LC3564Q)
Power dissipation Pp 1 (LCas56408) w
0.7 (LCIS64QM)
) 0 1o 70 (3 V operation)
Operating lemperature range Ton . "
=40 © 85 (5 V operaiion)
Storage temperature range Ta 55 © 125 <

Notes

1. 3.0 V undershoot transient maximum rating for 30 ns/cycle

2. Stresses greater than those listed in the table above can cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions outside those indicatsd in the
operational sections of this specification is not implied. Exposure to absolutc maximum rating conditions for
extended periods can affect reliability.

Capacitance
T.=25°C,f=1MHz

Paameter Symbol Condition Relhg Unit

. min typ max
input capacitance G Vi=oV - 8 10 pF
inputoutput capacitance Cw Vib=0V - 6 10 pF
Note
Sampled values only
No. 3824—3/10

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



LC3564Q, QM, QS B 799707t 0012340 0L EETSAJ

5 V Operation

SANYO SEMICONDUCTOR CORP

L3E D
Recommended Operating Conditions
T.=25°C
Parameter Symbot Rating Unit
Supply voltage Vec 5 v
Supply vollage range Veo 4510 55 v
DC Electrical Characteristics
Ve = 5 V £10%, T. = —40 to 85 °C unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
Vegr € 0.2 V, -
Vem > Voo ~ 02 V, Ta$70 °C 0.01 1.0
lecat o = 0 mA, pHA
. wigo2Ver
Vi = Voe — 0.2 V input signal
lavels Minimum - _ as
Veesoz2Vy, cycle time
lecas Veez 2 Voo = 02 Y, mA
o =0 mA |1 s Gy* - 4 _
time
Vezr = Vi, Vo2 = Vi o = 0 mA,
locaz Vi= Vg or Vg - - 7
Operating supply current for Minimum 0 mA
TTi-evel input signals Vegr = Vo, cycle time - -
lecas Vees = Vi
Iw =0 mA 1 ns cycle - 7 -
time
mzwmmlh Vem S 02V or TaST70°C - 0.01 1.0
= L lcst | (Vemr2 Vee =02V, BA
Viu=Vec-02V nal
jovals Pt = Vo2 2 Voo = 02 V] |1, 5 85 ¢ - - 3
Standby supply current for locs Veez = Vi o Vour = Vi, - - 2 mA
TTi4evel input signals Vi=0V 1 Ve
LOW-evel input voltage Vo -0.3 - 08 v
HiGH4eval input voltage - Y 22 - Vec + 0.3 v
LOW-level output voltage VoL loo =2 mA - - 0.4 \)
HIGHHevel outpt voltage Vou low = -1 mA 24 - - v
input leakage current lu Vi=0V o Ve -1 - 1 HA
Veer = Vi of Vega = Ve o
Inputoutput leakage cument ho Voe = Vi o Vee = Vi, -1 - 1 pA
Vo =0V ® Ve
Note
Typical values arc measured at Vee = 5 V and T, = 25 °C.
No. 3924—4/10
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LC3564Q, QM, QS B 799707b 0012341 TTS EETSAJ
ACrEloctrical Characteristics SANYO SEMICONDUCTOR CORP L3E D
Test conditions

¢ 0.6 V LOW-level input pulse ¢ 1 TTL gate + 30 pF output load (including jig capaci-
* 24 V HIGH-level input pulse tance) (LC3564Q/QM/QS-70)
* 5 ns input risc and fall times * 1 TTL gate + 100 pF output load (including jig
* 1.5 V input/output timing reference capacitance) (LC3564Q/QM/QS-85/10)
Read cycle
Vec =5V £10%, T, = —40 to 85 °C
LC3Is64QOWQS-70 LC3564Q/QMQS-85 LC3564QQWGAS-10
Parameter Symbol Unlt
min mex min max min max
Read cycls time tac 70 - 85 - 100 - ns
Address access time taa - 70 - as - 100 ns
TET access time feas - 70 - 85 - 100 ns
CE2 access time tcaz - 70 - 85 - 100 ns
OF access tme toa - 35 - 45 - 50 ns
Qutput hold time tow 10 - 10 - 10 - ns
TET o output enable tme o 10 - 10 - 10 - ns
CE2 1o output enable time tcoe 10 - 10 - 10 - ns
OE 1o output anable time to0e 5 - 5 - 5 - ns
TET 1o ouput disable tme toor - £ - % - 3 ns
CE2 o ouput disable tme toooe - % - 3% - 8 ns
OF 1o output disabie tme t000 - 25 - 25 - 25 ns
Write cycle
Ve =5V £10%, T, = —40 t0 85 °C
Parameter Symbal LC3S64Q0MWQS-70 LC35640/QM/QS-85 LC3564QWQS-10 Yok
min mex min max min max
Wrile cycle time we 70 - 85 - 100 - ns
Address selup time tas 0 - 0 - o - ns
Wrils puisewidth W 50 - 55 - 55 - ns
CET setup time Tows 60 - 65 - 65 - ns
CE2 solup time ow2 60 - 65 - 65 - ns
Wiile recovery time WA 0 - 0 - 0 - ns
CET wiile recovery fime wrt 0 - 0 - o - ns
CE2 wrile recovery fme wrz 0 - 0 - 0 - ns
Data setup Sme tos 0 - 50 - 50 - ns
Data hold &me tou j - 0 - 0 - ns
CET data hold Sme fors 0 - 0 - 0 - ns
CE2 daia hold me toe 0 - 0 - o - ns
WE 10 output enable time twoe 5 - 5 - § - ns
WE 1o output disable time Woo - 2 - 35 - 35 ns

No. 23924—5/10
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LC3564Q, QM, QS B 799707k 0012342 935 EETSAJ

3 V Operation
SANYO SEMICONDUCTOR CORP L3E D

Recommended Operating Conditions

T. =25 °C
Parameter Symbol Rating Unit
Supply vollage Veo 3 v
Supply voltage range Veo 27 fo 33 v

DC Electrical Characteristics
Ve =3V £10%, T, = 0 to 70 "C unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
Verr < Vi Vem 2 Vi,
loort o =0 mA Vi S Vi, Vi 2 Vi - il 08 KA
Operating supply curment for
Vo =02 V and Minimum 20
Vi = Voo = 0.2 VY input level Vezr = Vi, cycle ime - =
signals lecas Veez = Vi, mA
o = 0 mA 1 us cyde _ s -
time
Standby supply current for
z* 92 v ":i V ot love locst &‘;?f;’fu v, - 0.01 0.8 pA
g O 02V et Veaz 2 Voo - 02 V)
LOWevel input voitage Vo : ' 0 - 02 v
HIGH-evel input voltage Vi Ve - 02 - Veo v
LOWHevel output voltage Vou loo =1 mA - - 02 v
HIGH-evel output voltage Vo low = 05 mA VYo ~ 02 - - v
Input lsakage curment by Vi=0Vio Veo -1 - 1 BA
Vesr =V of Ve = Ve or '
Inputioutput leakage current o Vor = Vi or Ve = Vg, -1 - 1 pA
Vio=0V Db Vo
Note
Typical values are measured at Voc = 3 V and T, = 25 °C.
No. 3924—6/10
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AC Electrical Characteristics SANYQ SEMICONDUCTOR CORP L3E D

Test conditions

¢ 0.2 V LOW-level input pulse ¢ 30 pF output load (including jig capacitance)
* Voo — 0.2 V HIGH-level input pulse (LC3564Q/QM/QS-70)
* 10 ns input rise and fall times * 100 pF output load (including jig capacitance)
* 1.5 V input/output timing reference (LC3564Q/QM/QS-85/10)
Read cycle
Ve =3V £10%, T, =0 to 70 °C
LC3I5640/QWQS-70 LC3564/QM/QS-85 LC3564Q/QWQS-10
Parameter Symbol . - — — - - Unlt
Read cycle time tac 200 - 250 - 500 - ns
Address access time 'Y - 200 - 250 - 500 ns
CET access time teas - 200 - 250 - 500 ns
CE2 access time foaz - 200 - 250 - 500 ns
OF access tme toa - 100 - 130 - 250 ns
Output hold Gme tou 2 - 20 - 20 - ns
TET 1o output enable time teomt 2 - 2 - 20 - ns
CE2 1o output enable time fcoe2 20 - 20 - 20 - ns
OF fo output enable time tooe 10 - 10 - 10 - ns
CET to output disable time tcoot - 60 - 80 - 120 ns
CE2 1o output disable time teooe - 60 - ] - 120 ns
OF 1o output disable time too0 - %0 - 70 - 100 ns
Write cycle
V=3 V£10%, T. = 0 10 70 °C
Parameter Symbal LC3ss4QQas-70 LCIS64Q/QMQS-85 LC3I564QRW0S-10 Unk
min max min max min max
Wrile cycle time we 00 - 250 - 500 - ns
Address setup time s 0 - 0 - 0 - ns
Wiile pulsewidth v 140 - 160 - 200 - ns
CET setup time fom 150 - 180 - 250 - ns
CE2 sotup time ow2 180 - 180 - 250 - ns
Wrile recovery fime W 10 - 2 - 50 - ns
CET write recovery §me Wa 10 - 2 - 50 - ns
CE2 writs recovery time Wiz 10 - 20 - 50 - ns
Data sstup ime tos 120 - 150 - 180 - ns
Data hold §me fon ] - 0 - 0 - ns
CET data hoid tme font 0 - 0 - 0 - ns
CE2 data hold kme oz 0 - 0 - 0 - ns
WE 1o output enable time WoE 10 - 10 - 10 - ns
WE 1o output disable time woo - 60 - 80 - 120 ns

No. 3924-—7/10
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Timing Diagrams
S g SANYO SEMICONDUCTOR CORP L3E D

Read cycle waveform
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Write cycle waveforms

Write cycle 1 (W_é)
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Write cycle 2 (CE1) SANYO SEMICONDUCTOR CORP  L3E D
we
ADto A12 X : ) @
tas iwe Iwr1
WE N A
ce2 A towa AN
| _tom ,

CE1 AN }\ /]
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Write cycle 3 (CE2)

twe
A0 A12 X X
tag twe twre
!
-W-E \\ //
cez // Y ‘oo \\
L ton pu
c&1 X p 4
tcoex

oo ——

0
DOUTs e

N los

. va
Ch X =X
©n Valid data
DINS

Notes

Hold WE HIGH during the read cycle.

Do not apply signals to DOUT1 to DOUTS of opposite phase to the internal lines during write cycle 1.
twp is measured from when CEI and WE go LOW and CE2 goes HIGH until one of these pins changes state.
tcwr and tew: are measured from when both CET and WE go LOW and CE2 goes HIGH until one of these pins
changes state.

DOUT1 to DOUTS are high impedance when cither CEI or OF is HIGH, or CE2 or WE is LOW.

OE can be either Viy or Vo during the write cycles.

Data is output on DOUT1 to DOUTS during write cycle 1.

B

Noawm

No. 3924—8/10
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Data Retention Characteristics SANYO SEMICONDUCTOR CORP L3E D
Ta=—40 to 85 °C
Rating
Parameter Symbol _ Condition Unit
min typ max
Vozr 2 Voo — 0.2 0V,
: Voas Vez 2 Vec - 02 V or 20 - 55
?:.::9;‘"“"” mode. supply Vomz 5 02 V v
Vore Vez s 02V 20 - 5.5
Voo =3V, TS 70 °C - - 0.8
lccont Voer 2 Veo - 02 Y,
. Veez 2 Vec - 02 ¥
Ela;nrt'ebnnon mode supply of Vopz S 02 V TeS 85 °C - - 25 pA
- Ta$ 70 °C - - 0.8
locors ¥°° _sso:'v -
ce2 - T. < 85 °C - - 25
TET and CE2 setup time tcon 0 - - ns
CE1 and CE2 hold time ™ tac - - ns
Notes

1. tze = read cycle time
2. Typical values are measured at T, = 25 °C.

Data retention waveforms
Chip enable 1 control

Note
When Vee =5 V, Voo, =45 V. When Vec = 3 V, Vo = 2.7 V.
Chip enable 2 control

Note
Whench::SV,Voq_=4.5V.WhenVoc=3V,ch_=2.7V.

Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarantsed for volume production. SANYO belioves information
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