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T-46-23-13
L H 5 2258 CMOS 32K x 8 Static RAM
FEATURES When E is LOW and W is HIGH, a static Read wil
occur at the memory location specified by the address
® Fast Access Times: 35/45/55 ns lines. G must be brought LOW o enable the outputs.
Since the device is fully static in operation, new Read
® Low Power Standby When Deselected cycles can be performed by simply changing the address.
e TTL Compatible 1O High-frequency design techniques should be em-
ployed to obtain the best performance from this device.
® 5V1+10% Supply Solid, low-impedance power and ground planes, with
. . high-frequency decoupling capacitors, are recom-
® Fully Static Operation mended. Series termination of the inputs should be con-
e 2V Data Retention sidered when transmission line effects occur.
e Packages: PIN CONNECTIONS
28-Pin, 300-mil DIP
28-Pin, 300-mil SOJ 28-PIN DIP TOP VIEW
28-PIN SOJ
FUNCTIONAL DESCRIPTION Aul] 1@ 28] Vee
The LH52258 is a high-speed 262,144 bit static RAM Axl] 2 70w
organized as 32K x 8. A fast, efficient design is obtained A 3 2617 Ays
with a CMOS periphery and a matrix constructed with A 4 251 Ag
polysilicon load memory cells. A s 241 A,
_ This RAM is fully static in operation. The Chip Enable AL 6 B Ay
(E) control permits Read and Write operations when A0 7 21aG
active (LOW) or places the RAM in a low-power standby A s 2117 A
mode when inactive (HIGH). Standby power (IsB1) drops A e 2000E
to its lowest level if E is raised to within 0.2 V of Vee. - A C1o 187 pa,
Write cycles occur when both Chip Enable (E) and oQ, O 1 18[10q,
Write Enable (W) are LOW. Data is transferred from the DQ; 12 170 po
DQ pins to the memory location specified by the 15 0Q, [J13 16 oq,
address lines. Proper use of the Output Enable control Vs 14 15|11 pa,
(G) can prevent bus contention.
52258-1D

Figure 1. Pin Connections for DIP and SOJ
Packages
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LH52258 CMOS 32K x 8 Static RAM
T-46-23-13
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Figure 2. LH52258 Block Diagram

TRUTH TABLE PIN DESCRIPTIONS

| E |G| W MODE o]} [ PIN DESCRIPTION
H | X | X | NotSelected | HighZ | Standby| | Ao~Aws Address Inputs
L | H | H | Selected High-Z Active DQo - DQy Data Inputs/Outputs
L|L|H]| Read Data Out | Active E Chip Enable input
L{X]| L[| write Dataln | Active G Output Enable input

NOTE: w Write Enable input

X = Don't Care, L = LOW, H = HIGH Voo Positive Power Supply

Vss Ground
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CMOS 32K x 8 Static RAM LH52258
ABSOLUTE MAXIMUM RATINGS ' 1-46-23-13
PARAMETER RATING

Vce to Vss Potential —-0.5Vio7V

Input Voltage Range -05VtoVee+05V

DC Qutput Current 2 +40 mA

Storage Temperature Range —65°C 10 150°C

Power Dissipation (Package Limit) 10w
NOTES:

1. Stresses greater than those lisied under "Absolute Maximum Ratings” may cause permanent damage 1o the device. This is a stress rating for
transient conditions only. Functional operation of the device at these or any other conditions above those indicated in the "Operating Range™
of this spacification is notimplied. Exposure to absokste maximum rating conditions for exended periods may affect reliability.

2. Outputs should notba shorted for more than 30 seconds. No more than one output should be shorted at any time.

OPERATING RANGES
SYMBOL PARAMETER MIN TYP MAX UNIT
Ta Temperature, Ambient 0 70 °C
Vee Supply Voltage 45 5.0 55 v
Vss Supply Voltage 0 0 0 Vv
Vi Logic "0" Input Voltage 11-0s 0.8 Vv
ViH Logic "1” input Voltage 22 Vec + 0.5 v
NOTE:
1. Negative undershootot up to 3.0 V is permitted once per cycle.
DC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS MIN | TYP' | MAX | UNIT
G=Vin, E= VL, lour =0 mA
lcct Operating Current 2 All other Inputs = ViL or Vi4 130 170 mA

minimum cycle time = 35 ns

G =Vin, E = Vi, lour = 0 mA
Icct Operating Current 2 All other Inputs = ViLor ViH 110 | 155 | mA
minimum cycle time = 45 ns

G =V, E= Vi, lout=0mA

lect Operating Current 2 All other Inputs = Vi or Vin 100 | 155 mA
minimum cycle time = 55 ns
IsB1 Standby Current Ex>Vec-02V 0.02 1 mA
Isez Standby Current EzVH 2 5 mA
I Input Leakage Current ViN=0VtoVce -2 2 pA
Lo /0O Leakage Current Vin=0Vto Vcc -2 2 HA
Vo Cutput High Voltage lon =—4.0 mA 24 \
Vo Cutput Low Voltage loL = 8.0 mA 0.4 \'
VOR Data Retention Voltage | E2Vce-02V 2 55 v
bR Data Retention Current | Vec=3V,E2Vec =02V 200 | pA
NOTE:

1. Typicalvaluesat Vec =5V, Ta = 25°C.
2. lcc is dependent upon output loading and cycle rates. Specified values are with outputs open, operating at specified cycle times.

SHARP 395




SHARP CORP 51E B 3180798 DOObL215 057 EMASRPJ
LH52258 CMOS 32K x 8 Static RAM
T-46-23-13
AC TEST CONDITIONS
PARAMETER RATING Y
Input Pulse Leve!s Vssto3V
Input Rise and Fall Times Sns 480 OHMS 2
Input and Output Timing Ref. Levels 15V DQPING
Output Load, Timing Tests Figure 3
< . .
1,2 2550HMS 3 ——30pF
CAPACITANCE
PARAMETER RATING
CiN (Input Capacitance) 6 pF —
Cpa (/O Capacitance) 8 pF * INCLUDES JIG AND SCOPE CAPACITANCES soas8.2
NOTES:
1. Capacitances are maximum valves at 25°C measured at 1.0MHz Figure 3. Output Load Circuit
with Veas =0 Vand Veec = 5.0V,
2. Guaranieed but nottested.
DATA RETENTION TIMING
E must be held above the lesser of ViH or Vec ~ 0.2 V
to assure proper operation when Vec < 4.5 V. E mustbe
Vce - 0.2 V or greater to meet Ipr specification. All other
inputs are "Don't Care.”
,_0ns MIN MIN
Voo 45V —
= —\ /_\
o —
E Vi — \
52258-3|
Figure 4. Data Retention Timing
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CMOS 32K x 8 Static RAM LH52258

AC ELECTRICAL CHARACTERISTICS ! (Over Operating Range) T-46-23-13
SYMBOL DESCRIPTION =35 45 -85 UNITS

wy | max | N [ wax | owm | owax
READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAa Address Access Time 35 45 55 ns
foH Output Hold from Address Change 5 5 5 ns
tea E Low to Valid Data 35 45 55 ns
teLz E Low to Output Active 2° 3 3 3 ns
tEHz E High to Output High-Z %° 15 20 25 | ns
tGA G Low to Valid Data 15 20 25 ns
tGLz G Low to Output Active 23 3 3 3 ns
tGHZ @ High to Output High-Z 2° 15 20 25 | ns
tPU E Low to Power Up Time 3 0 0 0 ns
tPD E High to Power Down Time 3 35 45 55 | ns
WRITE CYCLE

twe Write Cycle Time 35 45 55 ns
tew E Low to End of Write 30 40 50 ns
taw Address Valid to End of Write 30 40 50 ns
tas Address Setup 0 0 0 ns
taH Address Hold from End of Write 0 0 0 ns
twp W Pulse Width 20 25 25 ns
tow Input Data Setup Time 15 20 25 ns
toH Input Data Hold Time 0 0 0 ns
tWHZ W Low to Output High-Z 23 15 15 15 | ns
twiz W High to Output Active 23 0 0 0 ns

NOTES:

1. AC Electrical Characteristics specified at "AC Test Conditions” levels.

2. Active output to High-Z and High-Z to oulput active tests specified for a 1200 mV transition from steady state levels into the test load.
3. Guaranteed but not tested.
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LH52258 CMOS 32K x 8 Static RAM
T-46-23-13

TIMING DIAGRAMS — READ CYCLE

Read Cycle No. 1

Chip is in Read Mode: W is HIGH, E is LOWand G is
LOW. Read cycle timing is referenced from when afl
addresses are stable unfil the first address transition.
Crosshatched portion of Data Out implies that data lines
are in the Low-Z state but the data is not guaranteed to
be valid until taa.

Read Cycle No. 2

Chip is in Read Mode: W is HIGH. Timing illustrated
for the case when addresses are valid before E goes
LOW. Data Out is not specified to be valid until tea or tGa,
but may become valid as soon as tetz or tLz. Outputs
will fransition directly from High-Z to Valid Data Out. Valid
data will be present following tca only if tea timing is met.

VALID ADDRESS )(7

) fon
DQ PREVIOUS DATA\ VALID DATA
rivutvadval¥ l

52258-4
Figure 5. Read Cycle No. 1
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msi
Figure 6. Read Cycle No. 2
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CMOS 32K x 8 Static RAM

D W8 4180798 000b2)L8 8bb EESRPJ
LH52258

TIMING DIAGRAMS — WRITE CYCLE

Addresses must be stable during Write cycles. The
outputs will remain in the High-Z state if W is LOW when
E goes LOW. i G is HIGH, the outputs will remain in the
High-Z state. Although these examples illustrate timing
with G active, itis recommendad that G be held HIGH for
all Write cycles. This will prevent the LH52258's outputs
frombecoming active, preventing bus contention, thereby
reducing system noise.

Write Cycle No. 1 (W Controlled) T-46-23-13

Chip is selected: E is LOW, G is LOW. Using only W
to control Write cycles may not offer the best performance
since both twHz and tow timing specifications must be
met.

Write Cycle No. 2 (E Controlled)

Gis LOW. DQ lines may transition to Low-Z ifthe falling
edge of W occurs after the falling edge of E.

twe
ADDRESS )L VALID ADDRESS
taw tany
s twe
w RNk f
twz ow iz
ton
bQ K
DATA ON PREVIOUS OUTPUT HIGH-Z INPUT LOW-Z
DQLINES
52238-8
Figure 7. Write Cycle No. 1
twe
ADDRESS 3( VALID ADDRESS j{
ew
E —\ I(——
s | twe tan
CAANNARARNANRNAN 777/
ez twrz ow fon
o0 & —
DATA ON HIGH-Z LOW-Z INPUT
DQ LINES
52258-7
Figure 8. Write Cycle No. 2
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LH52258 CMOS 32K x 8 Static RAM
ORDERING INFORMATION T-46-23-13
LH52258 X -
Device Type Package Speed 35
45 Access Time (ns)
)

{D 28-pin, 300-mil DIP (DIP28-P-300)
LK 28-pin, 300-mil SOJ (SOJ28-P-300)

CMOS 32K x 8 Static RAM

Example: LH52258K-35 (CMOS 32K x 8 Static RAM, 35 ns, 28-pin, 300-mil SOJ)

52256MD
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