LOrdering number : EN3¢5398 —|

Asynchronous Silicon Gate CMOS LSl

LC361000AMLL, ATLL, ARLL-70/10

1 MEG (131072 words x 8 bits) SRAM

Preliminary

Overview Package Dimensions
The LC36]OOOAMLL, ATLL, and ARLL are 131072 unit; mm
vords X 8 bits asynchronous silicon gate CMOS static 3205-SOP32

RAMs. These SRAMs have two chip enable pins (CE1
and CE2) for controlling the device selected/unselected
state and one output enable pin (OE) for outpul control
and feature high speed and low power. This makes these 207

SRAM:s optimal for systems that require high speed, low pReganRaERnaraf
power, and battery backup, and they furthermore allow
easy expansion of memory capacity.

[LC361000AMLL]

o

.2

Features

O
* Access time LA LELLY!
T0ns (max.): LC361000AMLL, ATLL, ARLL-70 1z s

100 ns (max.): LC361000AMLL, ATLL, ARLL-10 6 ﬂ
* Low current drain

During standby &
2.0 pA (max.)/Ta=25°C ‘ SANYO: SOP32
4.0 pA (max.)Ta=0to +40°C
20.0 pA (max.¥Ta =01 +70°C wnit: mm
During data rclcntio?‘ 3224-TSOP32
1.2 pA (max.)Ta=25°C
24 pA (max.¥Ta=0to+40°C
12.0 A (max.¥Ta =0 to +70°C o ILC36100?7ATLL- ARLL)
During operating (DC) UL ‘r‘f*r
15 mA (max.)
* Single 5 Vpower supply: 5V £10%
* Data retention supply voltage: 2.010 5.5V
* No clock required (Fully static memory)
* All input/output levels are TTL compatible
+ Common input/output pins, three output states
» Package
SOP 32-pin (525 mil) plastic package:

LC361000AMLL

TSOP 32-pin (8 mm x 20 mm) plastic package, normal: y
LC361000ATLL LE

TSOP 32-pin (8 mm x 20 mm) plastic package, reversed:

LC361000ARLL

$8.40
200

SANYO: TSOP32 (TYPE-I)
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LC361000AMLL, ATLL, ARLL-70/10

Pin Assignments

S0P32 TSOPa2 {normal}
a1 O] EEINT
ne 1] E_E!Vcc Ao 2] O [Fz] at0
e [5 [(@e] TEL
-“EE 33| a18 a13 [ [28] 1./08
WE [5] z8) 1,07
a4 E 3——01 cee cee [E] [E7]) 1706
A':eE E]ﬁ a1s 7] [26] 105
veo [B] [25] 1,04
A7 [5: a__a] A13 N.c. (2] [E4] Gno
A6 10 (23] 1,03
“BE El A8 a14 (11 28] 1/02
a1z [I2] 21] 1401
AEE ;—Ei rs a7 [13 20] A0
A4 E E_;‘ ALl AB 114 [15] a1
a5 15 18) A2
A3 E E__‘Il'ﬁf aaq [16] T17] A3
Az jlo E ato TOp view ADBTTL
as [13) [22] =T
Ao F__a E 1,08
TSOP32 (reversed}
1701 [13] i20] 107
a4 [3EB 17] A3
1/02 E _!_El 1,08 +s[OE (i8] a2
/00 (13 5] s/03 " 3 o
17| 104 aiz [A2] [21] 1,01
GND |16 :I ara [1T [22] 1-02
- 416 30 [@5] 1./03
Top view aam770 n.c 8] 2] GND
vee [E] 5] 1./04
a1s (7] [28] 1705
cee [B] [27] 1,06
WE (54 [28] 1,07
w13 [a] [29] 1,08
ICEER 30] CE1
aa 2 1] a10
Aty [ O 32] OE
Top view o
Block Diagram
A10Q o -
Al o—
Ag o—{1 @
AB ol ® o Veo
A1 o— ! ® - Memory
' Bufier [+ cell matrix
A1Se—t * T o | 1024 x 1024
Al o ® = le—o GND
Al4 01 ®
A2z o ®
e
; .
-ﬂ——————————J L I ]
AB © PEF_
AS o -
Ad o
: . VO circuit
A3 o)
. Buffer . column decoder
A2 o}
1 -
AloH, =
]
AD LE»—_
i T
O o 1 e
Buffer
HE oA
j 1/Q clreult
tutter
CE1 l LI T l
CER2
1,01 I-08

ADS773

No. 5398-2/8



LC361000AMLL, ATLL, ARLL-7010

Pin Functions

AQ 1o A1B Address inputs
WE Read/write control input
OE Cutput enable input
—C—'E'i, CE2 Chip enable input
o1 1o OB Data inpul/output
Voo, GND Power supply pins

Function Logic

Mode CE1 | ce2 | ©F WE o] Supply current
Read cycle L H L H Data output lcca
Write cycle L H X L Data input leca
Output disable L H H H High impadance loca
H X X X High impedan §
Nonselect g P co s
X L X X High impedance lccs
X:HorL
Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameter Symbol Ratings Unit
Maximum supply voltage Ve max 7.0 v
Input pin voltage Vin =0.5% o Vo +0.5 v
IO pin voliage Viio —0.5*to Vs t0.5 v
Allowable power dissipation Pd max 0.7 w
Operating temperalure Topr Oto +70 °C
Storage temperature Tstg -85 10 +150 °C
Note: * —3.0 V when pulse width is less than 50 ns.
Stresses greater than the above listed maximum value may result in damage to the device,
DC Recommended Operating Ranges at Ta = 0 to +70°C
Parameter Symbol min typ max Unit
Power supply voltage Voo 45 5.0 5.5 Vv
Input high lavel voltage Vi 2.2 Vg +0.3 v
Input low level voltage Vie -0.3% +0.8 v

Note: * -3.0 V when pulse width is less than 50 ns.

No. 5398-3/8



LC361000AMLL, ATLL, ARLL-70/10

DC Electrical Characteristics at Ta = 0 to +70°C

Parameter Symbol Conditions min typ* max Unit
IccA1 VegTs02V, Vegz 2 Voo - 02V, Vins02Vor 10 mA
Operating supply current (DC) ViNEVco—-02V, lg=0mA
locaz | YEET = ViL Voez = ViR Vin = Vi 0 Vi, Bjg = 0 mA 7 15 mA
Average operating supply current | lapas VEET = ViL. Vorz = Vi, 70ns i 70 mA
lyp =0 mMA, min cycle 100 ns 35 60
{Vogp £0.2 V} or Vg 2 Veg - 0.2V, | 010 470°C 20
| 0 to +40°C 4 A
Standby supply current CO81 | (Vepa 2 V- 02V or Vpg, €02 V) .
25°C 0.7
loosz | Veee = ViL or VEET = Vin 06 mA
Input leakage current M Vin=01to Voo -1 +1 HA
VEE1 = Vin 0r Vg = Vi, o1 VgE = Vi
= 1
11O leakage current Lo or Vi = Vi, lyo = 0 10 Vg 1 + uA
Output high fevel voltage Vou lgr = ~1.0 mA 2.4 v
Output low level voltage VoL lor=2.1mA 0.4 vV
Note: * Reference value at Voo =5V, Ta = 25°C.
Input/Output Capacitances at Ta = 25°C, f= 1 MHz
Parameter Symbol Conditions min typ max Unit
Input capacitance Cin Vin=0V 7 pF
Inputfoutput capacitance Cuo V=0V 8 pF

Note: These parameters were obtained through sampling, and not full-lot measurement.

AC Electrical Characteristics at Ta = 0 to +70°C, Vo = 5 V £10%
AC Test Conditions

Parameter Conditions
Input pulse voltage level cBv,22v
Input rise and fall time 5ns
tnput and output timing leve! 15V
Output load 1A TTL gata +C = 109 pF (70 ns100 ns})
(including scope and jig capacltances)

No. 5398-4/8



LC361000AMLL, ATLL, ARLL-70/10

Read Cycle
LC361000AMLL, ATLL, ARLL
Parameter Symbol 70 -10 Unit
min max min max
Read cycle time tac 70 100 ns
Address access lims tan 70 100 ns
CE1 access lime oAt 70 100 ns
CEZ2 access lime toaz 70 100 ns
OF access lime toa 40 50 ns
Output hold time ton 15 15 ns
CE output enable time teog 10 10 ns
CE2 output enable time teoez 10 10 ns
OE output enable time tooe 5 5 ns
CE1 output disable time tcops 25 35 ns
CE2 output disable time tcop2 25 35 ns
OE output disable time toop 25 a5 ns
Write Cycle
LC361000AMLL, ATLL, ARLL
Parameter Symbol 70 -10 Unit
min max min max
Wrile cycle time twe 70 100 ng
Address valid to end of wiite taw 60 70 ng
Address setup time lag 1] 0 ns
Write pulse width twp 50 70 ns
CET setup lime town 80 70 ns
CE2 setup time towe 60 70 ns
Write recovery time twh 0 0 ns
CET write recovery time twri 0 ns
CE2 write recovery time twraz 0 0 ns
Data setup time tps 30 40 ns
Dala hoid time toH 0 0 ns
CE1 dala hold time tDH: 0 ns
CE2 data hoid time toH 0 ns
WE output enable time twor 10 10 ns
WE outpul disable time wop 25 30 ns
Timing Chart
Read Cycle (1): CE1=OE =V, CE2=V iz, WE =V
thc |
Address >< >k
taa
ton
Date out Previous data vund—<><>o<>—- Data valid
ADS774
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LC361000AMLL, ATLL, ARLL-70/10

Read Cycle (2): WE = Vi

tRe

2
Z

teas

tcopi
tcoEd Note 1
CE2 : : i 74/ teas \5§ > >
tcoE2
teobz
Note 1
5E pY
°F \\\\\ N Vi A/
toa toop
Note 1
tooE
I;gtfas t Data valid —
High impecdance \/
ADSTTS
Write Cycle (1): WE control (Note 6)
twe

= SOOI

tows

=55 \\\\\\\ Note 4 7_/ / / //
CE2 CL i 7/ tcua Note d X,< 2 2 i ~

tas . twp Note 3

wE \\ \\ / —
tos tou
Note 2 >
i Dot 110 I
twop
Note 1 twoe
Note 5 ‘
Data cut \/\/\/\/\
/\/\/\/\/\/ High impedance

??????
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LC361000AMLL, ATLL, ARLL-70/10

Write Cycle (2); CE1 control (Note 6)

twe

Adaress >Q t ‘><
AW
= AOPAANANNAANNANRINGRT
AS | tows WA
Note 4
e \\\\& £
CE2 /iii/ \<'_\-zi\
tup
" OO R - Wl ; /s
tos DH4
l?:::euzin Data valig D
tcoEs “nop Note 1
Note 5
Data out High impedance
Write Cycle (3): CE2 control (Note 6) . rosrr
We

Note: 1.

Address X . X
= SOOI EIRRS
o N\ XN

tas tcuz Note d twRe
cez 7/ / 7/ N
JEERNNNN AN SRS 7y

0S8 DH2 |
Note 2
Data 1in Data vaslid
Scoze EWOD ) v 1

Note 5
Datas cut

High iAmpedsance
ADS778

tcoo1. tcone toop. and twgp are stipulated as the time until the outputs reach the high-impedance state, and are not determined by the output

voltage levels.

falling edge of CE2, whichever of these happens first,

. Reverse phase signals must not be  applied extemnally when the data outputs are in the output state. o
. tWP is defined as the period when CE1 and WE are low and CE2 is high, from the falling edge of WE until either a rising sdge of CE1 or WE ora

until a rising edge of CET or WE, or a falling edge of GE2, whichever happens first.

- The data oulputs will be in the high-impedance state if either OE Is high, CE1 Is high, CE2 Is low, or WE is low.
. If OE goes high during a write cycle, the data outputs will go to the high-impedance state.

- bt and tyco are defined as the periods when TE1 and WE are low and CE2 Is high, from either a falling edge of CET or a rising edge of CE2,

No. 5398.7/8



LC361000AMLL, ATLL, ARLL-70/10

Data Retention Characteristics at Ta = 0 to +70°C

Parameter Symbot Conditions min typ* max Unit
VEET2Vep =02V, V, z2Vpp-02V,
. Von CE1ZVGe CeE22 V(e 20 55 v
Data retention supply voltage orVopps02V
VDHZ VCEa 502V 2.0 55 v
Vep =30V, 0to +70°C 12
locor1 VEgT 2 Ve - 0.2V, 0 to +40°C 24 [TEY
Data retention supply current Voea2Vgp - 02V, orVggp s0.2V 25°C 04 1.2
v 30V Olo +70°C 12
ICCDR2 ce== ’ 0 1o +40°C 24 |JA
VCEzS(lzv
25°C 04 1.2
Chip enable setup time toom ns
Chip enable hold time R ms
Note: * Reference valug at Ta = 25°C.
Data Retention Waveforms (1): (CE1 contrel)
tcom Data retention mode tR

VCE'I 2 VCC -p2v

Data Retention Waveforms (2): (CE2 control)

Dala retention mode

tR

Vope $0.2V

A05778

ADS780

B Anyone purchasing any products described or contained harein for an above-mentioned use shall:
@ Accept tull responsibility and indemnify and defend SANYQO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all cfaims 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
SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

B 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.

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

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