No.2360 | LC3516A, AM, AS/L C3516AL , AML ,ASL

Asynchronous "Silicon Gate CMOS LSI
2048 Worps x 8 BiTts CMOS StaTic RAMs

~General-Description
The LC3516A series are fully asynchronous silicon gate CMOS static RAMs orga-
nized as 2048 words x 8 bits.
The LC3516A series have two chip enable inputs: CE1 for high-speed memory
access and CEZ for low standby current mode being valid at the time of battery
backup.
The LC3516A series have a full CMOS circuit configuration. Since the current
dissipation is low at the data retention mode or standby mode, they are
especially suited for use in memory systems, battery-powered portable systems
whose power dissipation must be minimized.
The LC3516AL/AML/ASL guarantee a maximum standby current of 1ui at 60°C.

Features
. Address access time (t
100ns(max): LCBS16A-187AL-10/AM-10/AML-10/AS—10/ASL—10
120ns(max): LC3516A-12/AL-12/AM=-12/AML-12/AS-12/A8L~12
150ns(max): LC3516A-15/AL-15/AM~15/AML~15/A5-15/A8L-15
. Low standby current
0.2uA(max) / Ta= 25°c}

LC3516AL-10/12/15,LC3516AML-10/12/15,
1.0ut(max) / Ta=60°C : '

LC3516ASL-10/12/15
LC35164-10/12/15,LC3516AM-10/12/ 15,

5.0ul(max) / Ta-60°C}
30uA(max) / Ta=85°C] LC3516AS-10/12/15
. Single 5V supply: 5vi109

The apphcation circuit diagrams
and circut constants herein are
inciuded as an example and

. Data retention supply voltage: 2.0 to 5.5V

. No clock required (Fully static memory)

. Directly TTL compatible: All inputs and outputs

. Common data input and output using 3-state outputs

. ‘Package :
Dual-in-line plastic package :LC35164,AL
Miniflat package :LC35164M, AML
Dual-in-line slim plastic pakage:LC3516AS,ASL

L03516AM;AML
[MFP24(375mil) ]

'LC3516A,AL
[DIP24(600mil)]

provide no guatantee for
designing equipment 1c be
mass-produced

The information heren s
bebeved 10 be accurate and
reliabie However. no
responsibility 15 sssumed by
SANYOQ for 1ts use; nor for any
infringements of patents or
other rights of third parties
which may result from s use

LC3516AS,ASL
[DIP24S1im(300mil)]

Case Outline 3072-D2UNSEC Case Outline 3045B-M24IC Case Outline 3092-D24NSEC
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LC3516A,AM,AS AL ,AML ,ASL

Pin Assignment Block Diagram
) TOP VIEW e —
N\
A7 1 24 [] Vee M-_,_—l —
. YR B & - Vee
a6 ]2 23] ] A8 asd S &
2 3 Memory cell array
a5 [] 3 2[] A9 A6 S
18| |< 128X 128
N A7T4 8 ~ GND
aa ] 4 a[JWE asd EL 1211
Aass 20 [ €E1 FY-P -1 =
a2 (s 193 a0 ‘
- T
a7 18 [0 CE2 T ] J
 LJOutput| _
1708 1701
a0 [] 8 v : Sense amp aata
ZoRmE- 16 [ V07 : Column burrer'—}
o2 (1o 15 [ 06 1708 decoder
iv03 [ n 14 [J o5 l l
170 Address
ono []12 13 | vos buffer
1 1 1 T
AQ A1 A2 A1O
A0 to R10 Address input TT
WE Read/write control input
CE1l Chip enable input
CE2 Chip enable input CEn é
I1/01 to 1/08 Data input/output
Voo/ GND Power supply pin

Funct:lon Table

Mode CE2 | CE1 | WE 1/0 Supply Current
Read Cycle L L "H Data output Icca
Write Cycle L L L ‘Data input Icca
Nonselect L H X Bigh impedance Icca
Nonselect . B X X .High impedance Iccs
X:Hor L h
Absolute Maximum Ratings
Parameter Symbol Condition Limits
Maximum Supply Voltage Vccmax +7.0
Input Pin Voltage VIN -0.3 to VCC*O 3
I1/0 Pin Voltage VI/O -0.3 to Vpe+0.3
Operating Temperature Topg -30 to +85
Storage Temperature Tstg -55 to +125

DC Allowsble Operating Conditions at Ta=-30 to +85°C

Parameter

Input "H"-Level Voltage VIH

Symbol
v

Input "L"-Level Voltage VIL

typ max unit

5.0 5.5 ¥
Vrr+0.3 v
€08 v
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516A,AM,AS ,AL ,AML ,ASL

DC Electrical Characteristics at

Parameter ' Symbol
Input Leak Current’ I
1/0 Leak Current Iio
Supply Current(DC) - Iccad

Iccaz

Average Supply Current Ipcs
Standby Supply Current ICCS1

Iccse
Output "H"-Level Voltage vOH
Output ®L®-Level Voltage V
& Reference value at Vcc=5.8%,Ta

Input/Output Capacitance at Ta=+2
Parameter Symbol
Input/Output Capacitance Cy,
Input Capacitance CIN

AC Electrical Characteristics Ta=
AC Test Conditions
Input pulse voltage level: 0.6
Input rise/fall time: Sns

Input/output timing level: Input "H" level V

Ta=-30 to +85°C,Vo=5Vi10% ;
Conditions min typ'max{unit
VeEi°orVeps=V1pr V1/0=0t0Vec -5.0 5.0, uA
Veps= Viw=Vin/ Vyy , [ 17/0=0mA 40 70 mA

Eg 'IL'YINT'Ig/ “yL!

eye e:m&n,éuty:qooi,I/0=OmA 50 80 mA;
Vogo=Veg-0-2V, LC3516A/  Ta=60°C 5.0 uA
Viy=OtoVoe  AM/AS Ta=85°C.. . 30 uk|
LC3516AL/ Ta=25°C 0.2 uh!
, AML/EMS  Ta=60°C 1.0 uA:
Vegs=Vrgs Von=0toVec | 1.0 3.0, mA!
IOB=-1.8mA 2.4 PV
I, =2.0mA 0.4 VA
=3550¢ D
50C, £= 1kMHz b
Condition min typ max unit
Vy,0=0V 107 pF 7
VIN=OV ‘ 5 pF

-30 to +85°C,Vp=57VE10%

V, 2.4V

=2.2V, Output "H" level'vO

g=<-2v

IH : )
Input "L® level V%L=0.8V, Output ©"L? level VOL=O.8V?

Qutput load: 1TTL gate + CL=10 F ;
Read Cycle _ e o !
LC3516A/2M/ LC3516A/AM/ LC3516A/AM/ , ?
Parameter Symbol AS-10 AS-12 AS-15 unit |
i LC3516AL/ "LC3516AL/ LC3516AL/ - R j
AML/ASL-10 AML/ASL~12 AML/ASL-15 : §
: - min max min max min -max-. - {-.—-!
Read Cycle Time tre 100 120 150 ins |
Address Access Time tan 100 - 120 A 150 ims |
CE1 Access Time teat 60 70 80 ins |
CE2 Access Time teao 100 120 150 ns |
Output Hold Time tOH 5 ’ 5 ' 5 ’ s
CE7-Output Enable Time tcoEd 5 5 5 ' ns
CET-Output Disable Time togpg 35 40 50 ' ns
CEZ-Output Disable Time tgop 35 40 50 ‘ns |

JEU S

)
|
|
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LC3516A,AM,AS, AL ,AML ,ASL

Write Cycle

Parameter

Write Cycle Time

Address Setup Time

Write Pulse Widt
Write Recovery T
Data Setup Time
Data Bold Time
WE-Output Enable

WE-Output Disable Time

Timing Chart
[Read Cycle] Not

ViK
AO~A10

. -
Vi - e

Symbol

bty

ime

Time

e (1)

tw
oD

RC

LC3516A/AM/ LC3516A/AM/
AS-10 AS-12
LC3516AL/ LC3516AL/
AML/ASL-10 AML/ASL-12
min max min max
100 120
0 0
75 95
10 10
50 60
0 0
5 5
35 40

LC3516A/AM/
AS~15
LC3516AL/
AML/ASL-15
min max
150
0
120
10
70
0
5
50
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Vik -

lo]

Vi -

T
1COD2

i
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4

Y
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™ e

[Write Cycle 1]
ViH

H-
ViL -

AO~A10

-3

ae

>4

us Note(6)

RIS

7

/A///
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P
J//////A%

CE2
Ve~ \\
CEr Vi - \\\
—_— ViH
WE
Vi -
Vou-
OOUT1~8
Fote(5) Vo.-—
ViH
DINY1~8 Vie

we Note(3) wrNote (%)
T
g toH

twoD 7

WOE
Note(7)| Note(8)
% Fote(h) Fote(k) .

, oS o+

::>><i§;TAIN STABL§i>N<:: Rote(2)

unit

. ns
ns
" ns
. ns
ns

ns

: unknown




LC3516A,AM,AS AL ,AML ,ASL

[Write Cycle 2]

twe
Vie - o ™
AO~A10 :::::><:
Vi - . v
' s Rote(6)
— — V- ‘\:: ‘\\\\\\‘ (:;22222222:;// /j:C;EEEE;;27
CE2 (CEv)
ViL- > \& 2 A /
twe Note(3) wr Kote(&)

Ly

4

Y e V- Y
CE\ (CE2) “\\\\
Vi - .

]
LEMENSSSN g7z
1C0€ 1 (100E2) .._lfﬁﬁl_w

Vor -
DOUT1~8

Note(5) Vo.-

10s
INote(A) o+ Rote (&)

ViM -
DIN1~8 Fote(2) ::>><j:- DATA IN STABLE :£>><:: Note(2)
ViL - d

. unknown

Note) (1) WE must be high during read cycle. :
- (2) When‘DOUT is in the output state, no opposite polarity signal must
be applied externally.
(3) A wrte occurs during the overlap of a low CE1, CEZ2 and a low WE.-
(4) tgg, tpgs tpy are referenced to the earliest going high of CE1, or
H

C or WE. . ] . . v _. -
(53) D is in a high impedance state when CE1 is high or CEZ is high or
WE is low. '

(6) tpg is referenced to the point at which all of CE1, CE2, WE go low.
&) Doyr has the same polarity as write data of this write cycle.
(8) DOUT is the read-out data of the next address.

Data Retention Characteristics Ta=-30 to +85°C

Parameter Symbol Conditions . min typ max unit
Data Retention Supply Vor  VeEa=Vees Von=0toVee 2.0 5.5 V
Voltage . o o u
Data Retention Supply 1 V=V LC35164/ Ta=60"C .0 u
Current CCPR vgﬁ’:’aﬁ% AM/ AS Ta=85°C 20 uA

Viy=0toVoe LC3516AL/ Ta=25°C 0.2 uA

AML/ASL  Ta=60°C 1.0 ud

CE2 Setup Time tepr 0 us
CEZ Hold Time tg tpc Note(1) us

Note) (1) tpc=Read cycle time.




LC3516A,AM,AS AL ,AML ,ASL

Data retention mode
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