[Ordering number : EN4916A

CMOS LS|

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

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

and CE Control Pins

Overview

The LC35256A, AS, AM, and AT are 32768 words x
8-bits asynchronous silicon gate CMOS SRAMs. 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 OF 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: 27 10 5.5V
5 V operation: 5.0 V £10%
3 Voperation: 27t03.6 V
+ 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
5V 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 s 85°C)
* Operating temperature range: —40 to +85°C
* Dala retention supply voltage: 2.0 t0 5.5 V
* Enput levels
5 V operation: TTL compatible
3 V operation: Vo - 0.2 V/0.2V
* 28-pin DIP (600 mil} plastic package: LC35256A Series
* 28-pin DIP (300 mil) plastic package: LC35256AS
Series
= 28-pin SOP (450 mil) plastic package: LC35256AM
Series

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

Package Dimensions
unit: mm
3012A-DIP28
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LC35256A, AS, AM, AT-70/85/10

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

Truth Table
Mode CE OE WE Current
Read cycle L L H Data output loca
Write cycle L X L Data input loca
Qultput disable L H H High Impedance lcca
Unselected H X X High impedance lccs
X:HorL
Specifications
Absolute Maximum Ratings
Parameter Symbol Conditlons Ratings Unit
Maximum supply voltage Voo max 7.0 W
Input pin voltage Vin -0.3*10 Voo + 0.3 v
VO pin vollage Viro —0.3to Vg + 0.3 v
Operating temperaturs Topr =40 10 +85 °G
Storage temperature Tslg —551t0 +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
Parameter Symbol Conditions min typ max Unit
VO pin capacitance Cyo Vig=0V 6 10 pF
Input pin capacilance Cin Vin=0V 10 pF
Nole: * These values are sampled values, and are not measured for all products.
5 V Operation
DC Recommended Operating Ranges at Ta = —40 to +85°C, Ve =4.5t0 55V
Parameter Symbol Conditions min typ max Unit
Supply voltage Veo 4.5 5.0 5.5 v
V 22 Vog +0.3 A
Input voltage IH ce
Vi -0.3* 08 v
Note: * A minlmum value of —3.0V Is allowable for pulse widths undar 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 current I Vin=01to Ve -1.0 +1.0 WA
Oulput leakage current Lo VEE = ViH or VBE = Vi of VigE = Vi, Viio = 0 to Ve -1.0 +1.0 HA
Qutput high level voltage VoH loq=-10mA 24 v
Output low level voltage VoL loL=2.0mA 04 v
locaz | VEE=Vin hio =0 mA, Vin = Vi oF Vi 5.0 ma
Vag =V LCIS256A, AS, AM, AT-70 35 40
=V
Operating TTL Inputs vy v | ™0 [Casosen, AS, AM, AT-85 30 35
current lccas IN IH i cycle mA
ljo =0 mA, LC35256A, AS, AM, AT-10 25 30
duty 100% 1 s eycle 35 6.0
Ta < 25°C 001
VCC - 0.2 W/ Vﬁ 2 VCC -0.2 V. o
Standby 0.2V Inputs 16681 | yp=010 Vg Ta <60°C 10 nA
current Ta < 85°C 50
TTL Inputs lCCSZ Vﬁ =V, Viy=0to VCC 1.0 mA

Note: * Reference values when Ve =5V and Ta = 25°C.
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LC35256A, AS, AM, AT-70/85/10

AC Electrical Characterlstics at Ta = —40 to +85°C, Voo =4.51055V
AC test conditions

Input pulse voltage level: 061024V
Input rise and fall times: Sns
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 ARG 70 85 100 ns
Address access time i 1A 70 -1 100 ns
CE access time toa 70 85 100 ns
OE access time oA 35 45 50 ns
Cutput hold time toH 10 10 10 ns
CE output enable time leok 10 10 10 ns
OE output enable time o0E 5 5 5 ns
CE output disable time leop 30 a0 30 ns
OF output disable time o0 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 Iag 0 0 0 ns
Write pulse width twp 55 55 60 ns
CE setup time lew 60 65 70 ns
Write recovery time twR 0 0 0 ns
CE write recovery time WwR1 0 0 0 ns
Data setup time Ips 35 40 ' 40 ns
Data hold time DH 0 0 0 ns
GE data hold time DH1 0 ] 0 ns
WE output enable time WOE 5 5 5 ns
WE output disable 1ime twop 30 ao 30 ns

3 V Operation 7
DC Recommended Operating Ranges at Ta = -40 10 +85°C, Vo =2.7103.6 V

Parameter Symbol Conditions min typ max Unit
Supply voltage Veo 2.7 3.0 36 v
v Voo -0.2 Vog + 03 v
Input voltage Ll ce £
Vi -0.3 0.2 v

Note: * A minimum value of —2.0 V is allowable for pulse widths under 30 ns.
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LC35256A, AS, AM, AT-70/85/10

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

Parameter Symbol Caonditions min ‘typ* max Unit
Input leakage current (M Vin=0lWo Voo -1.0 +1.0 uA
Output leakage current o VeE=ViHOr VaE = Vihor Vge= VL Vo = 0 o Ve -1.0 +1.0 pA
Cutput high evel voltage Vo lon =-0.5mA Voo =02 v
Cutput low level voltage VoL loL = 1.0 mA 0.2 v
__ LC3I5256A, AS, AM, AT-70 7 10
) Vee=ViL. min
Operating Voo —0.2W VinmVigor Vi | cyoe | LC35256A, AS, AM, AT-85 6 8
eurrent 0.2 V inputs lccas lup = 0 MA, Y LC35256A, AS, AM, AT-10 3 5 mA
duty 100% 1 s cycle 15 25
v 2y v v Tas 25°C 0.01
sy \igoozw |, [VeEiee2h s o
Tas85C 4.0
Note: Reference values when Voo =3 Vand Ta= 25°C,
AC Electrical Characteristics at Ta = <40 to +85°C, Vo =2.7t03.6 V
AC test conditions
Input pulse voliage level: 0.2V Vee-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)
LC352536A, AS, AM, AT-85/10: 100 pF (including the jig capacitance)
Read Cycle
LC35256A, AS, AM, AT
Parameter Symbol -0 -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 tca 200 250 500 ns
OF access time o4 100 130 250 ns
Output hold time oy 20 20 20 ns
[ TE output enable time coE 20 20 20 ns
OF output enabie time oo 10 10 10 ns
CE output disabie time eon 60 80 120 ns
OF output disable time tooD 50 70 100 ns
Write Cycle
LC35256A, AS, AM, AT
Parameter Symbot -70 -85 -10 Unit
min max min max min max
Write cycle time we 200 250 500 ns
Address setup time Tas 0 0 0 ns
Write pulse width Iwp 140 160 200 ns
CE setup time tow 150 180 250 ns
Write recovery time W 0 0 0 ns
CE write recovery lime TwR1 0 0 ] ns
Data setup time ng 130 150 180 ns
Data hold time 1oH 0 0 0 ns
CE data hold time IpH1 0 0 0 ns
WE output enable time WOE 10 10 10 ns
WE output disable ime twop 60 80 120 ns
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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)*6

twe
ADK)A14 ;><€ ;¥<
tas tew "4
153 N /
typ *3 twR1

WE /
Doyt to High impedance
Doyr8*s

L tos tDH1

Diy1 10 D)8 DATA IN STABLE

Note: 1. Set WE high during the read cycle.
2. External reverse phase signals must not be applied when Doy is 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 poinl where WE falls and the

rise of CE or WE, whichever rises first.

AC48930

4. The Igy period is defined to 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,
5. Dgyr goes to the high impadance state in any of the following conditions: when OE is high, when TE is high, or when WE is low.

6. OE must be held either high er low during the write cycle,
7. Doyt has the same phase as the write data for this write cycle.

Data Retention Characteristics at Ta = —40 to +§5°C

Parameter Symbol Conditions min typ*? max Unit
Data retention supply voltage Vor VEgz Ve - 0.2V 20 ) 55 v
Ta s 25°C 0.01
Data retention supply current lccom Voo =30V, VepaVgo-02V Ta<60°C 0.7 pA
TasB5°C 35
Chip enable setup time 'cDR 0 ns
Chip enable hold time Ir thc " ns

Note: 1. Reference values when Voo =3 Vand Ta = 25°C,

2. 1pg: read cycle time
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LC35256A, AS, AM, AT-70/85/10

Data Retention Waveforms

tcoa, Data retention mode

VYCE®Vpe-0.2V

AQagay

5V operation: 45V
*y
CCL -I: 3 V operation: 2.7 V

W 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.

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 no 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. Specitications and information herein are subject to change
without notice.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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