LH64258

CMOS 1M (256K x 4) Dynamic RAM

FEATURES

262,144 x 4 bit organization
Access times: 100/120 ns (MAX.)
Cycle times: 160/190 ns (MIN.)

Cycle time in static column mode:
55/65 ns (MIN.)

Power supply: +5V + 10%

Power consumption (MAX.):
Operating: 374/340 mW
Standby: 11 mW

TTL compatible I/0

Early-write or OE control allows bus
management of the data-out buffer

RAS only refresh, Hidden refresh and
CS before RAS refresh capability

512 refresh cycle
(refresh period (MAX.) = 8 ms)

Packages:
20-pin, 300-mil DIP
26-pin, 300-mil SOJ
20-pin, 400-mil ZIP

DESCRIPTION

The LH64258 is a 262,144 word x 4 bit dynamic
RAM which provides a static column mode operation.

The LH64258 is fabricated using advanced CMOS
process technology. With multiplexed address inputs
and standard 20-pin DIP/ZIP or 26-pin SOJ packages,
it is easy to comprise memory systems with high speed,
low power consumption and large memory capacity.
The LH64258 operates on a single +5 V power supply.
The built-in high output substrate bias generator circuit
eliminates sensitivity to undershoot on the input signals.
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Figure 1. Pin Connections for DIP, SOJ,
and ZIP Packages

2-48

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



CMOS 1M (256K x 4) Dynamic RAM LH64258
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Figure 2. LH64258 Block Diagram
PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ao - As Address input OE Output enable
RAS Row address strobe /04 - VO4 Data input/output
CS Chip Select Vee Power supply (+5 V)
WE Write enable Vss Power supply (0 V)
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATING UNIT NOTE
Supply voltage VT -1.0to +7.0 \' 1
Output short-circuit current lo 50 mA
Power consumption Pp 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55to +150 °C
NOTE:
1. Referenced to Vss
SHARP 249
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LH64258 CMOS 1M (256K x 4) Dynamic RAM

RECOMMENDED OPERATING CONDITIONS (Ta =0 to +70°C)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT NOTE
Supply voltage Vee 45 5.0 55 v 1
Vss 0 0 0
Input voltage ViH 24 6.5 v 1
ViL -1.0 0.8 1

NOTE:
1. Referenced to Vss

DC CHARACTERISTICS (Vcc =5V +10%, Ta =0 to +70°C)

PARAMETER SYMBOL MIN. MAX. UNIT NOTE
Average supply current LH64258-10 — 68(80)
in normal operation LH64258-12 lect —_ 62(68) mA 1.2,3
Average supply current in standby mode leca — 20 mA 1
Average supply current LH64258-10 —_ 60
in the static column mode LH64258.12 loca — 55 mA 1.2
Average supply current LH64258-10 —_ 68(80)
in CS before RAS lcca mA 1,2,3
refresh cycle LHB4258-12 —_ 62(68)
Average supply current LH64258-10 — 68(80)
in RAS only refresh cycle LH64258-12 lccs _ 62(68) mA 1,23

OV<VINSES5V
Input leakage current 0V on all other pins IL1 -10 10 HA
0V<Vour<65V

Output leakage current Output in high-impedance state ILo -10 10 nA
Output "High" voltage lout = -5 mA VoH 2.4 —_ \Y
Output "Low" voltage lout = 4.2 mA Vo — 0.4 v

NOTES:

1. The output pins are in high-impedance state.

2. lccy, lces, lecs and lccs depend on the cycle time.

3. Cycle time: 190 ns (LH64258-10), 220 ns (LH64258-12).
Figures in parenthesis indicate current under minimum cycle time operation.
Address transition is occurs when RAS = Vi and RAS = ViL.

CAPACITANCE (Vcc =5V +10%, Ta=0 to +70°C, f = 1MHz)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
A1 - A7 CiNt —_ 5 pF
Input capacitance ﬁ. ﬁ CIN2 — 8 pF
OE, Cs Cina — 8 pF
RAS,WE Cina —_ 5 pF

Input/Output
capacitance VO - VO4 Court - 10 pF

2-50 SHARP
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CMOS 1M (256K x 4) Dynamic RAM LH64258

AC ELECTRICAL CHARACTERISTICS 17234 (Vog =5V +10%, Ta = 0 to +70°C)

PARAMETER SYMBOL LHE4258-10 LHe4258-12 UNIT NOTE
MIN. [ MAX. [ MIN. | max.
(1) READ CYCLE
Random read or write cycie time tre 160 190 ns
Access time from RAS tRac 100 120 ns 7
Access time from CS tacs 25 30 ns 7
Access time from column address taa 50 60 ns 7
Access time from OE toea 25 30 ns 7
Row address set-up time tasr o [} ns
Row address hold time 1RAH 15 15 ns
Column address deiay time (m) tRAD 20 50 20 60 ns 5
Column address lead time (RAS) tRaL 50 60 ns
Column address hold time (RAS) tanr 15 15 ns
RAS pulse width taas 100 10,000 120 10,000 ns
RAS precharge time tap 50 60 ns
CS precharge time (RAS fall) tcrp (] "] ns
TS delay time (RAS) taco 25 75 35 90 ns 6
TS iead time (RAS) tRsL 25 30 ns
OE command RAS lead time troL o 3} ns
Output data disable time (CS) toFF 25 30 ns
Output data disable time (OF) toez 25 30 ns
Output data hold time (address) taou 5 5 ns
Output data hold time (CS) tsom 0 (] ns
Output data hold time (OE) toon 0 0 ns
Read command set-up time (CS) tacs 0 [\] ns
Read command hold time (CS) tRcH 10 10 ns 8
Read command hold time (RAS fall) taRHN 110 130 ns 8
Read command hold time (RAS rise) tarnp 10 10 ns 8
Transition time (rise and fall) tr 3 35 3 35 ns
Refresh time interval trRer 8 8 ms
(2) STATIC COLUMN MODE READ CYCLE
Static column mode cycle time 1sc 55 65 ns
Column address hold time (RAS) taR 100 120 ns
{3) WRITE CYCLE (EARLY WRITE)
Column address set-up time (CS) tasc [|] [ ns
Column address hold time (CS) tean 20 20 ns
Write command set-up time (CS) twes [} [} ns 9
Write command hold time (CS) tweH 15 20 ns
Data input set-up time ios 0 0 ns
Data input hold time ton 20 20 ns
Write pulse width (CS) twp 15 20 ns
{OE CONTROL WRITE)
TS set-up time (WE) lows 4} [\] ns 9
€S hold time (WE) town 15 20 ns
Write command lead time (RAS) tawL 30 40 ns
Write pulse width (WE) wp 15 20 ns
OE hold time (WE) toeH 20 20 ns 10
Column address set-up time (WE) tasw 4} [\] ns
Column address hold time (WE) twan 20 20 ns
See next page for notes.
SHARP 2-51
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LH64258 CMOS 1M (256K x 4) Dynamic RAM
LH64258-10 LH64258-12
PARAMETER SYMBOL UNIT NOTE
MIN. [ MAX. | miIN. | max.
(4) READ-WRITE CYCLE
Read-write cycle time trwe 225 270 ns
WE delay time (RAS) tawp 135 160 ns
Column address delay time (WE) tawp 85 100 ns
WE delay time (CS) tewp 60 70 ns
OE delay time toep 25 30 ns
(5) STATIC COLUMN MODE WRITE CYCLE
WE inactive time tw 10 15 ns
CS inactive time tor 10 15 ns
CS set-up time (WE) tows 15 20 ns 1
Write command delay time (RAS) trawoz 100 120 ns
(6) CS-BEFORE-RAS REFRESH CYCLE/HIDDEN REFRESH CYCLE
CS set-up time (RAS) tcsr [} 0 ns
TS hold time (RAS) 1CHR 20 25 ns
CS precharge time (RAS rise) tRPCP 10 10 ns
WE precharge time (RAS) twae [} o ns
TS precharge time (RAS fall) taceN 100 120 ns
NOTES:
1. For proper operation, at least 500 us of pause time after power-on 6. tacp (MAX.) is the maximum point for taco where tacs (MAX.) is

followed by several initialization cycles (usually 8 ordinary refresh
cycles) should be given.

ensured, and does not represent a limit of operation.
If trep 2 trep (MAX.), the access time comes under the control

2. AC characteristics assume tr = 5 ns. (tr refers to the transition of tacs.
time between Vi4 and ViL.) 7. 2TTL + 100 pF load
3. Timing measurements are referenced to Vi (MIN.) and Vi 8. The operation is ensured when either trcH or tRRH is satisfied.
(MAX.). R 9. twcs, tcws are not restrictive operating parameters. If twes 2
4. Icc when power on depends on RAS input level. twes (MIN.), the cydle is an early write cycle and the data out
If RAS = VL when power on, LSi goes into an active cycle_and buffers remain inactive throughout entire cycle.
may have a large current Icc. it is recommended to rise RAS 10. toew is required to keep /O pin floating.
with Voo or fix at Vi, when power on. ) When OE goes "Low" with CS = "Low" and WE = "High", /O pin
5. tpap (MAX.), is the maximum point for tRap where taa (MAX.) is is used to output data as written.
ensured, and does not represent a limit of operation. 11. tows is not restrictive operating parameter. When tows < tows
If traD 2 tRAD (MAX.), the access time comes under the control (MIN.), it may come into early write cydle.
of taa.
2-52 SHARP
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CMOS 1M (256K x 4) Dynamic RAM

LH64258
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Figure 3. Read Cycle
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Figure 4. Write Cycle (Early Write)
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LH64258 CMOS 1M (256K x 4) Dynamic RAM
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Figure 5. Write cycle (OE Controlied Write)
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Figure 6. Read/Write Cycle
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CMOS 1M (256K x 4) Dynamic RAM LH64258
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Figure 7. Static Column Mode Read Cycle
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Figure 8. Static Column Mode Write Cycle (Early Write)
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LH64258 CMOS 1M (256K x 4) Dynamic RAM

tras
— b =y
RAS \ tap - v::
1aa f 1 tasw tw
4 L AH swtwan
t‘SR H 'WAH SW. Wi
il
Ao-Ag ROW COLUMN COLUMN COLUMN —ViH
\ ADD. ADDRESS ADDRESS ADD. -V
lawp2
e lows| [ town | lo fowa | fewn _ _lerp
— -V
cs J‘ l 1 u IH
WE
OE
toeo
o
64258-9
Figure 9. Static Column Mode Write Cycle
(OE Control Write)
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Figure 10. Static Column Mode Read/Write Cycle
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CMOS 1M (256K x 4) Dynamic RAM LH64258
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Figure 11. Hidden Refresh Cycle
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Figure 12. RAS Only Refresh Cycle
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LH64258 CMOS 1M (256K x 4) Dynamic RAM

ORDERING INFORMATION

LH64258 X - ##
Device Type Package Speed

10 100 )
l—{12 120 Access Time (ns)

D 20-Pin, 300-mil DIP (DIP20-P-300A)
K 26-Pin, 300-mil SOJ (SOJ26-P-300)
lZ 20-Pin, 400-mil ZIP (ZIP20-P-400)

CMOS 1M (256K x 4) Dynamic RAM

Example: LH64258D-10 (CMOS 1M (256K x 4) Dynamic RAM, 100 ns, 20-Pin, 300-mil DIP)

64258-14
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