LH64256C

1M (256 x 4 bit) Dynamic RAM

FEATURES

262,144 words x 4 bit organization

Standard 7.62 mm 20/26-pin SOJ
(S0J20-P-300) plastic package

Access time: 60 ns (MAX.)
Cycle time: 120 ns (MIN.)

Fast page mode cycle time:
40 ns (MIN.)

Power supply: +5.0V = 10%

Power consumption (MAX.):
495 mW (Operating: tgc = 120 ns)
11 mW (Standby: TTL input level)
5.5 mW (Standby: CMOS input level)

Built-in latch circuit for Row-address,
Column-address, and Input data

OE = Don’t care in early write operation

RAS only refresh, hidden refresh, and
CAS before RAS refresh capability

On-chip refresh counter
512 refresh cycle/8 ms

Not designed or rated as radiation
hardened

P-type bulk silicon CMOS process

Operating temperature range: 0 to +70°C

DESCRIPTION

SHARP’s LH64256C is a 262,144 words x 4 bit
Dynamic Random Memory which allows fast page
mode access. The LH64256C is fabricated on
SHARP’s advanced CMOS double-level polysilicon
gate technology. With its input multiplexed and pack-
aged in the standard 20/26-pin SOJ, itis easy to realize
the memory systems with low power dissipation and
large memory capacity. The LH64256C operates on a
single +5.0 V power supply and the built-in biasing
voltage generator circuit.

PIN CONNECTIONS

20/26-PIN SOJ TOP VIEW
)
110, ] 1@ 26 | ] Vgg
/0, [} 2 25 110,
WE[]3 24 [1 105
RAS [] 4 23| JcAs
NC 5 22 [ OE
. 18 [ Ag
A, [ 10 17 [ A,
A, 1 16 [ 1 Ag
Ay [ 12 15 [ Ag
Vee [ 13 141 A,
——
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Figure 1. Pin Connections
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LH64256C 1M (256K x 4) bit Dynamic RAM
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Figure 2. LH 64256C Block Diagram
PIN DESCRIPTION
PIN NAME FUNCTION PIN NAME FUNCTION
Ao—Asg Address input 1/01 — 1/04 Data input/output
RAS Row address strobe Vee Power supply (+5.0 V)
CAS Column address strobe Vss Power supply (0 V)
WE Write enable NC No connection
OE Output enable
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1M (256K x 4) bit D ynamic RAM

L H64256C

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT NOTE

Applied voltage on all pins -1.0to +7.0 \% 1
Operating temperature 0to +70 °C O
Storage temperature —65 to +150 °C g
Output short circuit current 50 mA ad
Power dissipation 600 mwW 2

NOTES:

1. With respect to Vss.

2. T,=25C

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

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Vee 45 5.0 55 \Y;
Supply voltage
Vss 0 0 0 \Y
ViH 2.4 a Vce +0.3V \
Input voltage
ViL -0.3 0 0.8 \%

PIN CAPACITANCE (TAo=0t0o +70°C,f=1 MHz, Vcc =5.0 V £10%)

PARAMETER CONDITIONS SYMBOL MIN. MAX. UNIT
) Ao — Ag CiNng O 7 pF
Input capacitance
RAS, OE, CAS, WE Cinz2 O 7 pF
Input/Output capacitance 1107 — 1/04 CouT1 ad 8 pF
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LH64256C

1M (256K x 4) bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (T o =0 to +70°C, Ve = 5.0 V £10%)

PARAMETER CONDITIONS

Average supply current

in normal operation tre = MIN.

Average supply current  TTL RAS = CAS = Viy

in standby mode
CMOS RAS=CAS=Vcc-02V

Average supply current

in fast page mode tec = MIN.

Average supply current in CAS before RAS refresh cycle
Average supply current in RAS only refresh cycle

OVLSViNE65YV
Input leakage current 0 V except on test pins

0V<Vours<03V

Output leakage current Output = Disable

Output ‘High’ Voltage loH=-5 mA
Output ‘Low’ Voltage loL = +4.2 mA

NOTES:

1. The output pins are in high impedance state.

2. leers leeas lecss @nd Iccz depend on cycle time.

3. The output pins are disabled by RAS = CAS =V or CAS = V.

SYMBOL

Icc

ICC2

Icca

Icce

lccs

ILo

VoH

VoL

MIN.

O

MAX.

90

2.0

1.0

80

90

90

10

10

0.4

UNIT NOTES
mA 1,2
mA

1
mA
mA 1,2
mA 1,2
mA 1,2
HA a
HA 3
\Y ad
\ a
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1M (256K x 4) bit D ynamic RAM L H64256C

AC ELECTRICAL CHARACTERISTICS %34 (TAo =010 70°C, Vec = 5 V + 10%)
Read cycle

PARAMETER SYMBOL MIN. MAX. UNIT  NOTES

Random read/write cycle time trc 120 — ns

Access time from RAS traC — 60 ns 9
Access time from column address taa — 35 ns 9
Access time from CAS tcac — 20 ns 9
Access time from OE toea — 20 ns 9
Row address set-up time tasr 0 — ns O
Row address hold time tRAH 10 — ns O
Column address set-up time tasc 0 — ns O
Column address hold time (RAS) tcAH 15 — ns a
Column address delay time (RAS) tRAD 15 25 ns 5
Column address lead time (RAS) tRAL 30 — ns O
RAS pulse width trRAS 60 10,000 ns O
RAS precharge time trRpP 50 — ns O
CAS precharge time (RAS 1) tcrp 10 — ns O
CAS delay time (RAS) trcD 20 40 ns 6
CAS lead time (RAS) trRsL 20 — ns O
CAS pulse width tcas 20 10,000 ns a
CAS hold time tcsH 60 — ns O
OE lead time (RAS) troL 0 — ns O
Output data disable time (CAS) torrF — 20 ns O
Output data disable time (OE) toez — 20 ns O
Output data hold time (CAS) tsoH 0 — ns a
Output data hold time (OE) tooH 0 — ns O
Read command set-up time (CAS) trcs 0 — ns O
Read command hold time (CAS) tRCH 0 — ns 8
Read command hold time (RAS 1) tRRH 10 — ns 8
Transition time (rise and fall) tr 3 50 ns O
Refresh time interval tREF — 8 ms O
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LH64256C

1M (256K x 4) bit Dynamic RAM

FAST PAGE MODE CYCLE

PARAMETER SYMBOL MIN.
Fast page mode cycle time trc 40
CAS precharge time tcp 10
CAS precharge access time tcacp O
Read-write cycle time (page mode) tPRWC 95

WRITE CYCLE

PARAMETER SYMBOL MIN.

(Early Write)
Write command setup time (CAS) twes 0
Write command hold time (CAS) twcH 15
Data input set-up time tbs 0
Data input hold time tDH 15
(OE Controlled)

CAS set-up time tcws 0
Write command lead time (RAS) tRWL 20
Write command lead time (CAS) tcwL 20

Write pulse width (WE) twp 10
OE hold time (WE) toED 20

READ-WRITE CYCLE/READ-MODIFY-WRITE CYCLE

PARAMETER SYMBOL MIN.
Read-write cycle time trRwec 170
WE delay time (RAS) tRWD 85
Column address delay time (WE) tawD 55
WE delay time (CAS) tcwb 45
OE hold time toeD 20

MAX.

35

MAX.

o |

OO o0oodg

MAX.

O 0Ooood

UNIT NOTES

ns d
ns O
ns d
ns 7

UNIT NOTES
ns
ns

ns

I o B S N

ns

ns
ns
ns
ns

OO 00~

UNIT NOTES

ns 7
ns
ns
ns

[N

ns

CAS BEFORE RAS REFRESH CYCLE/HIDDEN REFRESH CYCLE

PARAMETER SYMBOL MIN.
CAS setup time (RAS) tcsr 10
CAS hold time (RAS) tcHR 15
RAS to CAS precharge time (RAS 1) trpCP 10
WE precharge time (RAS) twrp 0

MAX.

O 0o g o

UNIT NOTES
ns
ns u
ns O
ns U
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1M (256K x 4) bit D ynamic RAM L H64256C

NOTES:

1.

©

For properly functioning the memory, it is necessary to pause at least 200 ps after power-on and followed by several dummy cycles. When
RAS =V, is continued for more than 8 ms, the above dummy cycles should be given. Usually eight (8) ordinary refresh cycles should be
given.

The current consumption (Ic¢) during power on is dependent on the input level or RAS. If RAS is V,_ during power on, the device goes
into an active cycle automatically, and Icc exhibits large current transients. It is recommended that RAS tracks with V¢ or be held at a
valid V4 during power on.

AC characteristics assume tt = 5 ns.

AC characteristics assume the following condition.

INPUT 24V
LEVEL 08V
OUTPUT
JUDGMENT g'jw
LEVEL '
64256C-3

trap (MAX.) is the maximum point for tgap Where tgac (MAX.) is ensured, and does not represent a limit of operation.

If trep 2 trep (MAX.), the access time comes under the control of tya.

trep (MAX.) is the maximum point for tgcp Where tgac (MAX.) is ensured, and does not represent a limit of operation.

If trep 2 trep (MAX), the access time is controlled by teac.

twes: trwb, tewp, tawp: @and toyp are the restrictive operating parameters and do not represent a limit of operation.

If twes 2 twes (MINL), the cycle is an early write cycle and the data out buffers will remain inactive until CAS rises up again.

If tewp 2 tewp (MINL), tewp = trwp (MIN.), and tayp 2 tawp (MIN.) the cycle is a read modify write cycle and the data output will be the
information of the selected cell. Except for the above timing, the output data will be indefinite.

The operation is ensured when either trry Or trcH is satisfied.

Measured with a load equivalent to: 2 TTL (-1 mA, +4 mA) + C load (100 pF) (Including the scope and the jig).
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LH64256C

1M (256K x 4) bit Dynamic RAM
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64256C-4
Figure 3. Timing Chart
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L H64256C

1M (256K x 4) bit D ynamic RAM
tre
tras trp
— Vu— N\
RAS \
ViL— \T
) tRsL
trep tcas tcrp
cac ViH— p
CAS
Vi — N
tcsH
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— VL, —
WE IH
ViL
s fow _
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1704y — DATA-IN
NOTE: OE = Don't Care 6425605
Figure 4. Write Cycle (Early Write)
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LH64256C

1M (256K x 4) bit Dynamic RAM

RAS

CAS

Ag - Ag

/0, - /0,

tre
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ViH— \
ViL— x 7 \_
tesh
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ViL— N 7
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64256C-6

Figure 5. Write Cycle
(OE Controlled Write)

10

SHARP



1M (256K x 4) bit D ynamic RAM

L H64256C

frwe
tras trp
RAS M
ViL XY
trep tcrp
~ac VH— 3
CAS
A \ 7
tosH
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tasr| | tasc tcan
A VHT ROW }f  COLUMN
0" "8 Vi ADDRESS /\ ADDRESS
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we 7/ \
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loea los| |
tcac toep
tan foez
trac foou on
_ , Y
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DATA-OUT DATA-IN
64256C-7
Figure 6. Read-Wr ite Cycle
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LH64256C

1M (256K x 4) bit Dynamic RAM

tre
tras trp
oac ViH- \
RAS VL - \( \\
tasr | | tRaH
L — "\ ADDRESS
NOTE: CAS='H, ﬁ, OE = Don't Care 64256C-11
Figure 7. RAS Only Refresh Cycle
tre
tras trp
— Viu- p / \
RAS V, _ N\ \
tesr tehr trpcp
V-
CAS v, _ 3

NOTE: WE, OE, A, - Ag = Don't Care

64256C-12

Figure 8. CAS Before RAS Refresh Cycle
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L H64256C

1M (256K x 4) bit D ynamic RAM
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Figure 9. Hidden Refresh Cycle
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1M (256K x 4) bit Dynamic RAM

LH64256C
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Figure 10. Fast Page Mode Read Cycle
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1M (256K x 4) bit Dynamic RAM

LH64256C
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Figure 12. Fast Page Mode Read-Wr ite Cycle
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1M (256K x 4) bit D ynamic RAM

L H64256C

PACKAGE DIAGRAMS

26S0J (S0J026-P-0300)

26 22 18 14
I s O A | I Y O |
7 3

7.90[0.311] 8.80
7.50[0.295] 8.00

[0.346]
[0.315]

0.70 [0.027]

0.25 [0.010]
0.15 [0.006]

i

—

J——

Ll

0.53[0.021]
0.33[0.013]

—] .

0.50 [0.020]

|Q ‘ 0.10 [0.004] MAX. |

1.27 [0.050] | ‘ ‘ |
TS P |0.150.006 (W)

MAXIMUM LIMIT

DIMENSIONS IN MM [INCHES] MINIMUM LIMIT

\\ J \gir
BN R A [ N [ I | B [ N [ N I A |
1 5 9 13
17.40 [0.685]
17.00 [0.669] 0.20 [0.006]
~ ! 1.10 [0.043]
i i 3.70 [0.146]
| 1.70 [0.067] | 3.30 [0.130]

%,

6.80 [0.268]

26S0J-3

ORDERING INFORMATION

LH64256C K
Device Type Package

- ##
Speed

|— 60 Access Time (ns)

20/26-Pin, 300-mil SOJ (S0J020/26-P-0300)

CMOS 1M (256K x 4) Dynamic RAM

Example: LH64256C-60 (CMOS 1M (256K x 4) Dynamic RAM, 60 ns, 20-Pin, 300-mil SOJ)

64256C-14
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