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MNoaraas || LC3564S, S5, SM, ST-70/85/10

64K (8192words X 8 bits)SRAM

Overview ¢ Package :
The L{356645, LC35645S8, LC36645M, and  28- pm DIP (600m1]}pﬁ,
LC35645T are asynchronous silicon gate CMOS
static RAMs with an B8192-word X B8.bit
organization. These SRAMa are full CMOS type
SRAMs with a six-transistor memory cell and
feature high-speed access, a low operating
current, and an ultra-low standby current.
Control signal inputs include an OF input for
high-speed memory access and two chip enable
inputs, CEI and CE2, for power-down and device
selection. Thus these products are optimal for
systems that require low power andf/or battery
backup and they support easy expansion of
memory capacities. The ultra-low standby modse
current drain allows capamtors to be used t?t)

pnrt.able equipment,

Features 254 SANYQ ; DIP28
» Supply voltage : 2.7to 5.6V
5V operation : 5.0VE10%
3V operation : 3.0VE 10%
e Address access time (tpp) 7 ‘3133-DIP28
5V operation
1.C356485, 85, SM, ST-1 [LC356455)
L(C35648, 88, SM, § O
v opemtion _(9 (b QJ:F_I
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7% 88 SANYO : DIP28
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5V opéfgﬁts{l ¢
s Data retentibx@ Y
o Alil/Olevels v
5V operation ¢ PTL compatible
3V eporation : Vgo—0.2VA0.2V

‘to -+ 85°C
: 2.0t0 5.6V

» Common input/output pins, three-stale outputs
¢ No clock or timing signals required
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LC35645, SS, SM, ST-70/85/10

Pin Assignments Package Dimensions
unit : mm
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LC35645, S5, SM, 5T-70/85/10

Pin Functions

Mode El |CE2 | OE | WE 140 Current
Read Cycle L H L H |Data output Icca
Write Cycle L H X I. | Data input Icca
Qutput Disable L H H | H |Highimpedance Iocca
Unselocted H X X X Hl1gh Tmpedance Tees
X L X X | High impedance

Xt Arbitrary Hor L

Specifications

Absolute Maximum Ratings at Ta=25°C

Parameter

Symbol

Conditions

Maxsupply voitage

Ve max

Inputvoltage

/O voltage

Operatingtemperaturerange

Storage temperaturerange

Parameter typ max Unit
Input/outputcapacitance 10| pF
Inputcapacitance 10 pF
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LC3564S, 55, SM, 5T-70/85/10

5V Operation
DC Recommended Operating Ranges at Ta=—40 to +85°C, Voo =4.5 to 5.5V
Parameter Symbol min typ max Unit
Supplyvoltage Ve 4.5 5.0 5.5

Input voltage ViH 2.2 Vee+0.3
Vg —0.3* +0.8

*) The inpuits may undershoot to — 3.0V (min.) for periods less than 30ns.

DC Electrical Characteristics at Ta= —40 to +85°C, Vgg=4.5t0o 5.5V

Parameter Symbol Conditions
Input leakage current ¥ Vin=0toVee
IO leakage current o Vegi=VigorVegz =V or
VOE = Vi of VigE = VL,
Vig =010 Ve
Qutput highlevelvoltage | Vou lon=~—1.0mA
Outputlow fevel valtage | VgL lol, = 2.0mA
Operating {Vec—0.2V/ | leccan VcEt =0, 2V 0.01 1.0
current 0.2Vinput
3.0 hA
lccaa 35
, 35
5M, ST-85 mA
L.C3564S, 55, 30
SM, 5T-10
1ps cycle 4 mA
TTL input H 71 mA
or V||_
min | LC35645, 55, 40
cycle [ SM, §5-70
LC35645, 55, 40 A
DUTY 100% 5M, 55-85 "
LC35645S, S8, 35
SM, 55-10
1us cycle 7 mA
Ver220.2Y Ta=70° 0.01| 1.0
or VCE —Vcc 0.2V LS WA
Veg22Vec—0.2V Ta=85°C 3.0
Vg2 = Vi or Vg = Vi, 2.0 ma
Vin=0toVee

*) Reference value at Voo =5V, Ta=25°C

No4794-4/10



LC3564S, SS, SM, 5T-70/85/10

AC Electrical Characteristics at Ta= —40to +85°C, Voc=4.5 t0 5.5V

AC test conditions
Input pulse levels : Vig=24V,ViL,=0.6V
Input rise and fall time : bns
Input and output timing reference levels 1 1.5V

Output load LC35848, 88, SM, ST-70 : 30pF + 1TTL gate
(including jig capacitance)
LC35648, 88, SM, ST-85/10 : 100pF +1TTL gate
(including jig capacitapce)

Read Cycle
LC35645, 55, 5
Parameter Symbol =70
min | max
Read cycle time
Address access time
CET access time
CE2 access time
OE access time
Output hold time
CE1-output enable time
CE2 —output enable time ns
OE —output enable time ns
CE1-—output disable time 35 ns
CE2—output disable time 35 ns
OE —output disable time 25 ns
Write Cycle F
"7 LC35645, S5, SM, ST
Parameter —85 —-10 Unit
min | max [ min | max
Write cycle time 85 100 ns
Address setup timé 0 0 ns
Write pulse width 55 55 ns
CET setup timie . 65 65 ns
CE2 setyp fime téwh 60 65 65 ns
Writefetove i 0 hs
Tywri 0 0 0 ns
twa2 0 0 ns
tng 35 40 40 ns
Data hold'tinie, toH 0 0 0 ns
CEldata holc'i‘%ﬁmé‘* oy 0 0 0 ns
CE2 data hold time toH2 0 0 0 ns
WE—output enable time twoe 5 5 5 ns
WE —output disable time twoo 30 35 35 ns
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LC35645, S5, SM, 5T-70/85/10

3V Operation
DC Recommended Operating Ranges at Ta= —40 to +85°C, Vo =2.7 to 3.3V
Parameter Symbotl min typ max | Unit
Supplyvoltage Ve 2.7 3.0 3.3
input voltage Vil Viec—0.2
Vi 0

DC Electrical Characteristics at Ta= —40 to +85°C, Vop=2.7to 3.3V

Parameter Symbol Conditions
Inputleakage current i ViNs0toVec
I/O leakage current o VeET= Vi orVegz = VL or
VOE = Vi or VWi = Vi, pA
Vio=0toVee
Qutput high level voltage | Voy lgy=—0.5mA v
Output low level voltage jVp. oL =1.0mA 02| Vv
Operating | Vec—0.2v7  {icear Vce15V|h Vcazé%}’m. 001| 08
current 0.2V input 25 HA
lccas 20
20
mA
10
3 mA
Standby ‘61%/—.0-2\” TaS70°C 0.0t1| o8,
2V input 1
current P Ta=85°C 2.5

*) Reference value at VGCP*"—‘ 3V, 5@@ e
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LC3564S, 55, SM, 5T-70/8510

AC Electrical Characteristics at Ta=

AC test conditions
Input pulse levels
Input rise and fall time

Input and output timing reference levels

1 1.5V

—40to +85°C, Ve =2.7 te 3.3V

V=V —0.2V, Vi,=0.2V
: 10ns

Qutput lead L(35645, 85, SM, ST-70 : 30pF (including scope and jig)
L{35648, 88, 8M, ST-85/10  : 100pF (including scope and jig)
Read Cycle 4
LC35645, 85, 5M, S
Parameter Ssymbol
min
Read cycle time tre 200
Address access time tan
CET access time tcar
CE2 access time teaz
OE access time toa
Qutput hold time tou 20
CE1—output enable time 1coE 20 ns
CE2—output enable time tcoe2 ns
OE —output enable time tooE ns
CET—output disable time tcon1 120 ns
CE2—output disable time 120 ns
OE —output disable time 100 ns
Write Cycie
235645, 55, SM, 5T
Parameter —85 —10 Unit
min | max | min | max
Write cycle time 250 500 ns
Address setup tim 0 ¢ ns
Write pulse width 160 200 ns
CE1 180 250 ns
180 250 ns
0 ns
0 ns
0 ns
150 180 ns
0 ns
5 ¢ ns
CE2 data hold f”in_;_\gv* tpH2 0 0 0 ns
‘WE —output enable time TWOE 10 10 10 ns
WE —putput disable time twop 60 80 120 ns
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LC35645, 55, SM, ST-70/85/10

Timing Waveform

Read Cycle

AG Lo 812

CE2

Note (5)
0QgyuT{tod

Write Cycle 1 (WE Write) Note (8)

ADkO KA

Note (1)

trg

7N

NN T\\

AR

)

twn

tou

<

NN

‘ towa Note (4) \\\\\\\\ N

_tews Noteld)

T

0

twop twoE
T 5
_ . tos ton
OAT2 IN ST&BLE>< Note {2)

No.4794-8/10



LC3564S, 58, SM, ST-70/85/10

Write Cycle 2 (CE1 Write) Note (6)
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Write Cycle 3 (CEZ Write) Note (8)
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Note (6)

DATA IN STABLE

heeurs du ng the overlap of a low CE1, a high CE2 and a low WE.
‘beging'af the latest transition among CE1 going low, CE2 going high and WE going

twp is migagured from the beginning of write to the end of write.
4) tcwi, tows are measured from the later of CE1 going low or CE2 going high to the end of write.

(5) If one of these conditions (OF is high, CE1 is high, CE2 is low, WE is low) at least is satisfied,
Doyt goes to high impedance state.

(6) In Write Cycle, OE =V or V..
(7) Douyrisin the same phase of written data of this cycle.
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LC35645, 55, SM, ST-70/85/10

Data Retention Characteristics at Ta= —40 to +85°C

Parameter Symbol Conditions min | typ | max | Unit
Date retention VDR Ve 20,2V,
supplyvoltage Veer=Vec— 0.2V
O VepaBVee—0.2v
Data retention current lccor Vee= 3V, Tas70°C
Ve =0.2V,
VEETEVee— 0.2V o
r TaZ=85°C
chz ;Vcc—ﬂ.zv

Chip enable setup time tcor
Chip enable hold time tR

*) tpc= Read Cycle Time

Data Retention Waveform (1)} (CE1 CONTROL)

rt_.__;nnl DATA RETENTION MOLE
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: YWt _[ 5V operation: 4.5V
3V operation: 2,7V

wilgined heroin are intended for use in surgical implants, life-suppor systems,

Igar powor qontrol systems, vehwlss. disaster/orima- preventnun aqmpmanl and

ng any g duct‘% deseribed or contained herain for an above-mentioned use shall
?r fulr reéuﬂnc;lbjllty and indemnify and defend SANYO ELECTRIC CO, LTD, its affiiates,
\"‘ And distributors and all their officers and employees, jointly and severally, against any
_and all cla,mus’ and litigation and all damages, cost and expenses associated with such use:
. P&i}g mpyBe’any responsibiity for any fault or negligence which may be cited in any such claim or
o on SANYO ELEGTRIC GO, LTD, is affilates, subsidiaries and distributors or any of
foers and amployegs jointly or severally.

B Information (inclucing circuit diagrams and cirouit paramaters) herein is for example only; it is not guarant-
ced for volume production. SANYOQ bslieves information herein is accurate and reliable, but no guarantees
are made or implied regarding it3 use or any infringements of intellectual property rights or other rights of
third parties.

This catalog provides information as of May, 1996, Specifications and information horein are subject to
change without notice,
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