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CMOS LSI 

LC3517A. AM. AS, AL, AML, ASL 
2048-word x 8-bit C M O S Static RAM 

OVERVIEW 
LC3517A series devices are silicon-gate CMOS, suiic 
RAM ICs configured as 2048 words x 8 bits. They 
incorporate an output enable for high-speed memory 
access, and TTL-compatible, tristate outputs for direct 
interfacing with a bus. 

LC3J17A series ICs feature a data retention mode and a 
low standby current, making them ideal for low-power 
or battery-powered equipment In particular, the 
LC3517AL, LC3517AML and IX3517ASL offer a gur-
anteed maximum standby current oM |iA at 60 deg. C. 

LC3517A series ICs operate from a 5 V supply and are 
available in 24-pin DIPs, 24-pin MFPs and 24-pin 
SDIPs. 

FEATURES 
• 100 ns (LC3517A-10 series), 120 ns (LC3517A-

12 series) and ISO ns (LC3517A-15 series) maxi-
mum address access times 

• 0.2 (iA at 25 deg. C and 1.0 nA at 60 deg. C 
(LC3517AL/AML/ASL-10/12/15), and 5.0 |iA at 60 
d E g C m l 3 0 | i A a 8 5 d e g . C 0UC3S17A/AKVAS-
10/12/15) maximum standby currents 
55 mA maximum supply current at f « 1 MHz 
Data retention for Vcc • 2.0 to 5.5 V 
Asynchronous operation 
TTL-compatible, tristate input/outputs 
Single 5 V supply 

24-pin DIP, 24-pin MFP and 24-pin SDIP 
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PACKAGE DIMENSIONS 
Unit: mm 

3072-DIP24NS (LC3S17A/AL) 
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3045B-MFP24 (LC3S17AM/AML) 
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3092-DIP24SNS 300 mil (LC3517AS/ASL) 
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LC3517A, AM, AS. AL, AML, ASL 

BLOCK DIAGRAM 

AO AT A3 A) 

PIN DESCRIPTION 

N u m b * Nairn Ddeription 

1 lo 8, I t , 22, 23 AO to A10 Addrese inputs 

9 to 11 , 13 to 1 7 1/01 to I/06 Data in puts/outputs 

12 6ND Ground 

18 CE Chip enable input 

20 m Output enable input 

21 m Read/write select input 

24 vcc S V supply 

SPECIFICATIONS 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc max 7.0 V 

Input voltaga range Vm - 0 . 5 to V t t • O S V 

Input/output voltage range Vro - 0 5 to Vcc « 0.5 V 

Operating temperature range - 3 0 to 85 deg. C 

Storage temperature range - 5 5 to 125 deg. C 

No. 2361—2/6 
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T-46-23-12 

LC3S17A. AM, AS, AL, AML, ASL 

Recommended Operating Conditions 

T. - 25 deg. C 

PaniMtor Symbol Ritiny Unit 

Supply voltage Voc 5.0 V 

Supply vottigt range Vcc op 4.5 to 5.5 V 

Electrical Characteristics 

Vcc - 5 V ±10%, T. • -30 k> 85 deg. C unless otherwise noted 

F M M f e r Symbol Condition 
R a t i * 

F M M f e r Symbol Condition 
nfci < 0 M X 

Quiescent supply current l c » 1 

V R . 0 V, V * » V b or GND. 
Ivo * 0 mA - 30 55 

mA Quiescent supply current l c » 1 
V B - V i , Vw . Vm or Vn. 
Ivo « 0 mA - 40 7 0 

mA 

Avenge sivply current b x i Minimum cycle U r n , duty « 100%, 
Ivo « 0 mA - 50 ao mA 

Standby supply current tea 

V B • Vcc - 0.2 V, 
V n • 0 V to Vbc. 
See note 1 . 

T , • 60 deg. C - - 5.0 

H * 
Standby supply current tea 

V B • Vcc - 0.2 V, 
V n • 0 V to Vbc. 
See note 1 . T , • 85 deg . C - - 30 

H * 
Standby supply current tea V B • Vcc - 0 2 V. 

V w • 0 V to Vcc. 
See nok 2. 

T | * 25 deg. C - - 0.2 
H * 

Standby supply current tea V B • Vcc - 0 2 V. 
V w • 0 V to Vcc. 
See nok 2. T . « 60 deg. C - - 1.0 

H * 
Standby supply current tea 

V B • Vm, Vw . 0 V to Vee - 1.0 3.0 mA 

UWMevel input voltage V i - 0 . 3 - 0.8 V 

HIGH-level input voltage VlH 22 - Vcc * 0.3 V 

U W M e w t output voltage Vol l o t . » 2-0 mA - - 0.4 V 

HIGH-level output voltage Voh Ioh « - 1 . 0 mA 2 A - - V 

Input capacitance Cw Vw « 0 V, f • 1 MHz, 
T , « 25 deg. C - - 5 P f 

Input/output capacitance C m Viio • 0 V, I « 1 MHz, 
T , • 25 deg. C - - 10 Pf 

Input leakage current lu Vw • 0 to Vcc - 1 . 0 - 1.0 KA 

Input/output leakage currant Ilo V B or V B • V m . V m > 0 V to V K - 5 . 0 - 5.0 MA 

Notes 

1. LC3517A/AM/AS-10/12/15 
2. LC3517AIVAML/ASL-10/12/1S 

3. Typical values are measured at Vcc • 5.0 V and T. • 25 deg. C. 

Timing Characteristics 

Test conditions 
• LOW-level pulse—0.6 V 
• HIGH-level pulse—2.4 V 

Input rise and fall times—5 ns 
• LOW-level timing reference—Vt » V a * 0.8 V 

• HIGH-level timing reference—Vw « V™ * 2.2 V 
• Output load—1 T T L gate + C l » 100 pF (including 

jig capacitance) 

No. 2361—3/6 
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LC3517A, AM, AS, AL, AML, ASL 

R M d timing 

Vcc - 5 V ±10%. T. - -30 to 85 deg. C 

PlWIMtW Symtwl 
LC3S17A/AM/AS-10, 

I C 3 5 1 7 A U A M U A S L - 1 I 
LC3517/UMMS-12, 

LC3517AIAMUASL-12 
LC3S17AMM/AS-15, 

IC3517AUAMUASL-15 Unit 
min max min max min m a 

Rtad cyck timt foe 100 - 120 - 150 - ns 

M d n u m m Dim t M - 100 - 120 - 150 IK 

Output-wabla access timt t M - 60 - 70 - 80 ns 

Oiipenabfc access time t o - 100 - 120 - 150 ns 

Output bold time tOH s - 5 - 5 - ns 

Oulput-enaMe propagation delay toot 5 - 5 - 5 - ns 

Chip-enable propagation (May Icoe S - 5 - 10 - ns 

Output-disable propagation delay torn - 35 - 40 - 50 ns 

Chip-disaMe propagation deity tcoc - - 35 - 40 - 50 ns 

Wrltt timing 

Writ* cycla 1 

1 * . 

* * Vt 

oouri^,, . 
Dourt ' 

DM1 ^ . 

" V 

t 3 

y z 
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T-46-23-J2 

LC3S17A, AM, AS, AL, AML, ASL 

Write cycl« 2 

a Vk 

m l , 

DWT1 ^ 
OOUTe 

A Z 

— < u w u m S T > — 

Vcc - 5 V ±10%, T. - -30 to 85 deg. C 

h n M l v Symbol 
L C 3 5 1 7 A / U M S - 1 S , 

L C 3 S 1 7 A L M H / R S L - 1 6 
I C 3 5 1 7 A M M S - 1 I . 

L C 3 5 1 7 A U U M / U L " 1 Z 
L C t n 7 M M M S - 1 5 , 

l C t t 1 7 A U U f N j M l - 1 5 Unit h n M l v Symbol 
info mtx mln m o mta max 

Unit 

Writ* cycle time hue 100 - 120 - 150 - IK 

Add r u t Mtup H m U » 0 - 0 - 0 - n 

Write pukawidth k * 7 5 - 95 - 120 - ns 

Wrili r t c w t r y f m * km 10 - 10 - 1 0 - m 

Data setup time to SO - CO - 7 0 - m 

Date hold time tOH 0 - 0 - 0 - ns 

Write-enetfe propajation (May *K0C 5 - • 5 - 5 - ns 

Wrtte-toabb propagation M a y twoo 35 - 40 - 50 ns 

Notes 

1. Hold WE HIGH during the read cycle. 
2. Do not apply opposite phase signals to DOUT when it is connected to the output bus. 
3. twr can be measured when CE and WE are LOW. 
4. t««, and fax are measured from the time when CE or WE goes HIGH. 
5. DOUT becomes high impedance after either CE or OE goes HIGH, or WE goes LOW. 
6. t*s can be measured when CE and WE go LOW. 
7. DOUT is high impedance when OE is HIGH during the write cycle. 
8. DOUT has the same phase as the data to be written during the write cycle. 
9. DOUT holds the data readout from the next address. 

Data Retention Characteristics 

4 t Vj r 

No 2 3 6 1 — 5 / $ 
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T-46-23-12 

LC3S17A, AM, AS, AL, AML, ASL 

T. « -30 to 85 deg. C 

h r n d i r Symbol Condition 
Rating 

Unit h r n d i r Symbol Condition 
min •yp max 

Unit 

Data retention mode supply 
voltage Von V R * Vcc, Vw • 0 V lo Vcc 2.0 - 5.5 V 

Data retention mode supply 
current tacoR 

V » . Vcc, 
Vcc • 3.0 V , 
Vw • 0 V to Vcc. 
See note 1 . 

T j » 60 deg. C - - 4.0 

MA 
Data retention mode supply 
current tacoR 

V » . Vcc, 
Vcc • 3.0 V , 
Vw • 0 V to Vcc. 
See note 1 . T i • 85 deg. C - - 20 

MA 
Data retention mode supply 
current tacoR 

V S . Vcc, 
Vcc • 3 0 V , 
Vm - 0 V to Vcc. 
See note 2. 

T , « 25 deg. C - - 0.2 
MA 

Data retention mode supply 
current tacoR 

V S . Vcc, 
Vcc • 3 0 V , 
Vm - 0 V to Vcc. 
See note 2. T , • 60 deg. C - - 1.0 

MA 

Chip-enable setup time Icon 0 - - ns 

Chip-enable hold time H tnc - - ns 

Notes 

1. LC3517A/AM/AS-10/12/15 
2. LC3517AXVAML/ASL-10/12/15 

Mode Selection 

Mode CE o f W E Input/output Supply current 

Reset cycle L L H Data output l e u 

Write cycle I X I Data input l e n 

Output disable L H X High impedance Icce 

Standby H X X High Impedance Iocs 

Note 
X * don't care 

Information (including circuit diagrams and circuit parameters) herein is tot example only; it is not guaranteed tor volume production. S A N Y O 
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. 
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