[Ordering number : EN4916A

CMOS LSI

No. 4316A //

LC35256A, AS, AM, AT-70/85/10

256K (32768 words x 8 bits) SRAM with OF

and CE Control Pins

Overview

The LC35256A, AS, AM, and AT are 32768 words x
8-bits asynchronous silicon gate CMOS SRAMSs. These
products feature a 6-transistor full-CMOS memory cell,
low voltage operation, a low operating current, and an
ultra-low standby current.

The LC35256A series product control signal inputs
include both an OE pin for high-speed access and a chip
enable (CE) pin device selection; thus the LC35256A
series products allow easy memory expansion and are
optimal for systems that require low power battery
backup.

The ultra low standby current allows capacitor backup to
be used.

The 3 volt operation means that the LC35256A series is
optimal for use in portable battery-operated systems.

Features

* Supply voltage range: 2.7 10 5.5V
5 V operation: 5.0 V £10%
3 V operation: 27t03.6V
+ Access times
— 5 V operation
LC35256A, AS, AM, AT-70: 70 ns (max.)
LC35256A, AS, AM, AT-85: 85 ns (max.)
LC35256A, AS, AM, AT-10: 100 ns (max.)
— 3 V operation
LC35256A, AS, AM, AT-70: 200 ns (max.)
LC35256A, AS, AM, AT-85: 250 ns (max.)
LC35256A, AS, AM, AT-10: 500 ns (max.)
+ Standby current
5 V operation: 1.0 pA (Ta < 60°C), 5.0 pA (Ta = 85°C)
3V operation: 0.8 pA (Ta = 60°C), 4.0 pA (Ta < 85°C)
» Operating temperature range: —40 to +85°C
* Data retention supply voltage: 2.0t0 5.5 V
* Input levels
5 V operation: TTL compatible
3 Voperation: Voo - 0.2 V0.2V
* 28-pin DIP (600 mil} plastic package: LC35256A Series
* 28-pin DIP (300 mil) plastic package: LC35256A8
Series
* 28-pin SOP (450 mil}) plastic package: LC35256AM

Series
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* 28-pin TSOP (8 x 13.4mm) plagtic package: LC35256AT
* Shared 1/O pins, three-state outputs
* No clock required (completely static circuit)

Package Dimensions
unit: mm
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LC35256A, AS, AM, AT-70/85/10

unit: mm unit: mm
3187-S0P28D 3221-TSOP28
[LC35256AM] [LC35256AT]
15
NQQHQHHHQQH H,, e ETEEITETILEYY R e
o - o ©
a| w - “ )
O o i
t K oy :
uuiuuquu L ijr
18,0 28T 7 E
— L1 N
| | 1.27 0.4 o SANYO: SOP28D SANYO: TSOP28 (TYPE-)
PIn Asslgnments
DIP2B,50P280 TSoP28
N’ TE =
‘llE EVCC kg = :; :; :3:-:%0
. ag | 24 R ==
"ZE EJ"E A::C 25 .’\u r::g:
. 443 26 17 = 1.0,
7E aha SEl_ 27 16 :=|1/o:
Y] E a Ag vee = 28 15 = 1/0a
Ayq =T 1 14 = &nD
AsE EAO A,;=: 2 13 [P 1,03
™ Ay =] 3 12 o= 10
tLEy E”' A OO 4 11 ::-_-1/03
r_' —
o[ ok pogins b=
Ag E a Ayg An -7 8 = Ap
Ay E 20| TE Top view ounee
AQ E 189) 170g
1704 {13 E I/07
ros E EI 1/08 Block Dlagram
1703 (13 E 1,05 ]
a 45 | 1
GHND E E 1/04 27 -
‘g 5 5
Top view £ -—
AQadnE Ag 4 .E .§ Memory amay ¥cco
Aso - ° 512 x 512
Pin Functlons il E| |5 " ~— o
2 «©
Aya = <
Agto Ayy | Address input Ay =
WE Read/write control input M 1M
CF Output enable input _,__\__]7 I
CE Chip enable input 10, 5| -1 | {Guput
10, o er Data VO E :: E_E_ Column VO cirauit || :uaf::r -
Vee GND | Power, ground 1/08 §138| [ coumn decoer
25§
£
[ Address bufler
F1T 17T 17T 177
Ap Ay A A3 Ay Ag
E—-ci>—
¥E _cl:)_
—
o ———— ./
AD4DRT
No. 4916-2/8

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6187140/lc35256a.html

LC35256A, AS, AM, AT-70/85/10

Truth Table
Mode CE OE WE Vo Current
Read cycle L L H Data cutput lcca
Write cycle L x L Dala input lcoa
Qulput disable L H H High Impedance lcca
Unselected H X b d High impedance Ices
X:HorL
Specifications
Absolute Maximum Ratings
Parameter Symbol Condttlons Ratings Unit
Maximum supply voltage Vg max 7.0 v
Input pin voltage Vin =0.3%10 Vo + 0.3 v
VO pin voltage Viio —0.310 Voo + 0.3 v
Operating temperature Topr =40 10 +85 G
Storage temperature Tslg -5510 +125 °C
Note: * A minimum value of -3.0 V Is allowable for pulse widihs under 30 ns.
Input/Output Capacitances at Ta = 25°C, f= 1 MHz
Paramoter Symbol Gonditions min yp max Unit
1O pin capachtance Cuo Vig=0V 6 10 pF
Input pin capaciance Cin Vin=0V 6 10 pF
Nole: * These values are sampled values, and are not measured for all producls.
5 V Operation
DC Recommended Operating Ranges at Ta = —40 to +85°C, Ve =4.5t0 5.5V
Parameter Symbol Conditions min typ max Unit
Supply voltage Voo 45 50 5.5 v
v 22 Ve +03 v
Input voltage IH ce
V”_ =0.3% 08 v
Note: * A minimum value of —3.0V Is allowable for pulse widths under 30 ns.
DC Electrical Characteristics at Ta = —40 to +85°C, Vo =4.5t0 5.5V
Parameter Symbol Condilions min typ* max Unit
Input leakage curront Iy Viy=01t0o Vee -1.0 +1.0 pA
Oulput leakage current Lo VEE = ViH 0F VBE = Vi of VgE = Vi, Viio = 0 1o Ve -1.0 +1.0 HA
Output high level voltage Vou loq=-1.0mA 24 v
Output low level voltage VoL loL=2.0mA 04 v
lecaz | VEE=ViL lio =0 MA, Viy = Vi or ¥y 5.0 mA
Veg =V LC35266A, AS, AM, AT-70 35 40
=V,
Operaling | 1) jnouts vy v | ™ [Tcaszsen. as, AM. AT.85 ) 35
current ICCAS IN IH i cycle mA
ljo=0mA, LC35256A, AS, AM, AT-10 25 30
0,
duty 100% 1 4s cycle 3.5 6.0
Ta £ 25°C 0.01
Voo —0.2V/ VEg2 Vec—0.2V, "
Standby 0.2V Inputs leest |y =0toveg Ta<60°C 10 A
current Ta < 85°C 5.0
TTL Inputs loosz VeE= Vi, ViNn=01to Ve 10
Note: * Relerence values when Vo =5 V and Ta = 25°C.
No. 4916-3/8
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LC35256A, AS, AM, AT-70/85/10

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

Input pulse voltage level: 061024V
Input rise and fall times: 5ns
Input and output timing level: 15V

Output load LC35256A, AS, AM, AT-70: 30 pF + 1 TTL gate (including the jig capacitance)
LC35256A, AS, AM, AT-85/10: 100 pF + 1 TTL gate {including the jig capacitance)

Read Cycle
LC35256A, AS, AM, AT
Parameter Symbol =70 -85 =10 Unit
min max min max min max
Read cycle time nc 70 85 100 ns
Address access time ) 1aA 70 .13 100 ns
CE access time oA 70 85 100 ns
OE access ime 04 35 45 50 ns
Qutput hold time ton 10 10 10 ns
CE output enable time IcoE 10 10 10 ns
OE output enable time toce 5 5 5 ns
CE output disable time eop 30 30 30 ns
OF output disable time toon 25 25 25 ns
Write Cycle
LC35256A, AS, AM, AT
Parameter Symbol -70 -85 -10 Unit
min max min max min max
Write cycle time twe 70 85 100 ns
Address setup time A8 0 0 0 ns
Wrile pulse widih twp 55 55 80 ns
CE selup time low 60 65 70 ns
Write recovery time WA 0 0 0 ns
CE write recovery time TwhR1 0 0 ] ns
Data setup lime tns a5 40 ' 40 ns
Data hold time DK 0 0 0 ns
GE data hold time 1DH1 ] 0 0 ns
WE output enable time tWoE 3 5 5 ns
WE output disabie time Woo 30 a0 30 ns
3 V Operation ,
DC Recommended Cperating Ranges at Ta = -40 to +85°C, Vee=271036V
Parameter Symbol Conditions min yp max Unit
Supply voltage Vee 2.7 3.0 36 v
Input voltage Vi Voo -0.2 Ve +03 v
Vi 03" 02| v

Note: * A minimum value of 2.0 V is allowable for pulse widths under 30 ns.

No. 4916-4/8
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LC35256A, AS, AM, AT-70/85/10

DC Electrical Characteristics at Ta = 40 to +85°C, Voo =2.7t03.6 V

Parameter Symbel Conditions min typ* max Unit
Input leakage current L1 Vin=01to Voo -1.0 +1.0 pA
Quiput leakage current o VeE=ViHor Vag = Viuor Vige = V|, Vg = 0 o Ve -1.0 +1.0 pA
Qutput high level voltage Vo lgH =-0.5 mA Vgg -0.2 \
Qutput low level voltage VoL loL=1.0mA 0.2 v
LC35256A, AS, AM, AT-70 7 10
i Vee =V, min
Operating Voo - 02V lcchs ViN= Vi orVy, cycle LC35256A, AS, AM, AT-85 ;] 8 mA
currant 0.2V inputs lyop =0 mA, LC35256A, AS, AM, AT-10 3 5
duty 100% 1 s eycle 15 25
v - Ve 0.2V Tas25°C .01
Sﬁrr::y 02V ir?ﬁﬁrsl lces S;E:o o B Ta <60°C 08 pA
Ta<85C 4.0
Note: Reference values when Vo =3 V and Ta= 25°C.
AC Electrical Characteristics at Ta = 40 to +85°C, Vo =2.7t0 3.6 V
AC 1est conditions
Input pulse voliage level: 02VioVee-20V
Input rise and fall times: 10 ns
Input and output timing level: 15V
Output load LC35256A, AS, AM, AT-70: 30 pF (including the jig capacitance)
LC35256A, AS, AM, AT-85/10: 100 pF (including the jig capacitance)
Read Cycle
LC35256A, AS, AM, AT
Parameter Symbol -70 -85 -10 Unit
min max min max min max
Read cycle time tRe 200 250 500 ns
Address access time tAA 200 250 500 ns
CE access time oa 200 250 500 ns
OF access time o 100 130 250 ns
Cutput hold lime lon 20 20 20 ns
CE output enable time lcoE 20 20 20 ns
OFE output enable time looe 10 10 10 ns
CE output disable time lcon 60 80 120 ns
OE ouiput disable time toop 50 70 100 ns
Write Cycle
LC35256A, AS, AM, AT
Parameter Symbo? -70 -85 =10 Unit
min max min max min max
Write cycie time twe 200 250 500 ns
Address setup time tag 0 0 ¢ ns
Write pulse width Twp 140 160 200 ns
CE setup time ow 150 180 250 ns
Write recovery time twr 0 0 0 ns
CE write recovery lime twR1 0 0 o ns
Data setup time tns 130 150 180 ns
Data hold time ton 0 0 o ns
CE data hold time IpH1 0 0 0 ns
WE output enable time WOE 10 10 10 ns
WE output disable time 'Wob 60 80 120 ns
No. 4916-5/8
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LC35256A, AS, AM, AT-70/85/10

Timing Chart
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LC35256A, AS, AM, AT-70/85/10

Write Cycle 2 (CE write)*t
twe
AO to Aqq >< >
tas tecw *4
3 N 4
typ *3 twai
WE
NN T
Doytl to High impedance
Doyr8™®
tps toH1
D1 t0 D8 DATA IN STABLE

Note: 1. Set WE high during the read cycle.
2. External reverse phase signals must not be applied when Douﬂ in the output state.
3. The typ period is defined to be the period where both CE and WE are low, In particular, it is the period between the point where WE falls and the

rise of CE or WE, whichever rises first.

AC4820

4. The 1oy period is defined 1o be the period where both CE and WE are low. In particular, it is the period between the point where CE falls and the

rise of CE or WE, whichever rises first,
S DOUT goes lo the high impedance state in any ol the following conditions: when OE is high, when CE is high, or when WE is low.

&. OE must ba held either high or low during the write cycle.
7. Dgyt has the same phase as the write data for this write cycie.

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

Parameter Symbol Conditions min yp"t max Unit
Data retention supply voltage VoR Veg2 Voo -02V 2.0 §.5 v
Tasg25°C 0.01
Data retention supply current lecoR Ve =30V, Vg2V -02V Ta<60°C 0.7 pA
TagB5°C 35
Chip enable setup time 'coRr 0 ns
Chip enable hold time 58 tae™2 ns
Note: 1. Reference values when Voe =3 Vand Ta = 25°C.
2.tge: read cycle time
No. 4916-7/8
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Data Retention Waveforms

tcon , Data retention mode

YEEEVp(p-0.2V

AD4923

5 V operation: 4.5V
*Vv
ceL { 3 V operation: 2.7V

W No products described or contained herein are intended for use in surgical implants, life-support systems, agrospace

eguipment, 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.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims 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,

W Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYQ believes information herein is accurate and reliable, but ne guarantees are made or implied
regarding its 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 herein are subject to change
without notice.
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