KM41C256 CMOS DRAM

DC AND OPERATING CHARACTERISTICS (continued)

Parameter Symbol Min Max Units

Input Leakage Current
(Any input OV<Viy<6.5V, I -10 10 pA
all other pins not under test =0 volts.)

Output Leakage Current

(Data out is disabled, 0<Vour <5.5V) o -10 10 uA
Output High Voitage Level _

(lon = —5mA) Von 24 v
Output Low Voltage Level

(lo. = 4.2mA) Vou - 04 v

* NOTE: lcey, leca, lccs @and lecs are dependent on output loading and cycle rates. Specified values are obtained with
the output open. Icc is specified as average current.

CAPACITANCE .=25°¢)

Item Symbol Min Max Unit
Input Capacitance (D) Cin —_ 5 pF
Input Capacitance (Ap-As) Cinz — 6 pF
Input Capacitance (RAS, CAS, W) Cing — 7 pF
Qutput Capacitance (Q) Cour — 7 pF

AC CHARACTERISTICS (0°c<Ta<70°C, Vcc=5.0V+10%, See notes 1,2)

KM41C256-7 | KM41C256-8 | KM41C256-10
Standard Operation Symbol Units | Notes
Min| Max |Min| Max (Min{ Max
Random read or write cycle time trc 130 150 180 ns
Read-modify-write cycle time trRwc |155 175 210 ns
Access time from RAS tRAC 70 80 100| ns |3,4,11
Access time from CAS tcac 20 20 25| ns | 3,45
Access time from column address taa 35 40 50| ns | 3,10
CAS to output in Low-Z tcLz 0 0 0 ns 3
QOutput buffer turn-off delay torr 0 25 0 25 0 25| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns 2
RAS precharge time . trp 50 60 70 ns
RAS pulse width trAs 70| 10,000| 80| 10,000{100| 10,000| ns
RAS hold time tRsH 20 20 25 ns
CAS hold time tcsh | 70 80 100 ns
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KM41C256 CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Units
Voltage on Any Pin Relative to Vss Vin, Vour ~1to +7.0 \
Voltage on Vgc Supply Relative to Vss Vee -1tc +7.0 \
Storage Temperature Tstg -55to +150 °C
Power Dissipation Pp 600 mw
Short Circuit Output Current los 50 mA

*Note: Permanent device damage may occur of “ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional oper-
ation should be restricted to the conditions as detailed in the operational sections of this data sheet. Ex-
posure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATlNG COND'T'ONS (Voitage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Ground Vss o] 0 0 3
_Input High Voltage Vin 24 — Ve + 1 v
‘ Input Low Voltage Vi -1.0 — 0.8 \
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Min Max Units
Operating Current* KM41C256- 7 - 65 mA
" ; KM41C256- 8 1 — 55 mA
(RAS, CAS, Address Cycling @ tac=min) KM410256.10 ce _ 5 mA
Standby Current loc2 _ 2 mA
(RAS=CAS=V)R)
=5a KM41C256- 7 - 65 mA
RAS-Only Refresh Current* KM41C256- 8 | locs — | 55 | mA
(CAS=Vj4, RAS Cycling @ trc=min.) KM41C256-10 _ 45 mA
Fast Page Mode Current* KM41C256- 7 - 40 mA
" ’ KM41C256- 8 Icca - 35 mA
(RAS=Vy_, CAS Cycling @ trc=min.) KM410256-10 — 30 mA
Standby Current lecs _ 1 mA
(RAS=CAS=Vcc—0.2V)
i == KM41C256- 7 - 65 mA
CLS-Before-RAS Refresh Current* KM41C256- 8 loce _ 55 mA
(RAS, CAS Cycling @ trc=min.) KM410256-10 _ 45 mA J
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KM41C256 CMOS DRAM

DC AND OPERATING CHARACTERISTICS (continued)

Parameter Symbol Min Max Units

Input Leakage Current
(Any input OV<Vin<6.5V, I -10 10 pA
all other pins not under test =0 volts.)

Output Leakage Current

(Data out is disabled, 0<Vour <5.5V) lov -10 10 HA
Output High Voltage Level
(lon= — 5mA) Vou 24 A"}
Output Low Voltage Level
(loo = 4.2mA) Vou - 0.4 v

* NOTE: lces, lecs, locs @and lecs are dependent on output loading and cycle rates. Specified values are obtained with
the output open. Icc is specified as average current.

CAPACITANCE (.=-25°c)

Item Symbol Min Max Unit
Input Capacitance (D) Cini — 5 pF
Input Capacitance (Ao-As) Cinz - 6 pF
tnput Capacitance (RAS, CAS, W) Cina — 7 pF
Output Capacitance (Q) Cour — 7 pF

AC CHARACTERISTICS (0°c<T1<70°C, Voc=5.0V+10%, See notes 1,2)

KM41C256-7 | KM41C256-8 | KM41C256-10
Standard Operation Symbol Units | Notes
Min| Max [Min| Max |Min| Max
Random read or write cycle time tre 130 150 180 ns
Read-modify-write cycle time trRwe | 156 175 210 ns
Access time from RAS tRAC 70 80 100| ns [3,4,11
Access time from CAS tcac 20 20 25| ns | 3,45
Access time from column address taa 35 40 50| ns | 3,10
CAS to output in Low-Z torz 0 0 0 ns 3
Output buffer turn-off delay torr 0 25 0 25 0 25| ns 7
Transition time (rise and fall) tr 3 50| 3 50| 3 50| ns 2
RAS precharge time . trp 50 60 70 ns
RAS pulse width tras 70| 10,000| 80| 10,000|100| 10,000| ns
RAS hold time tRsH 20 20 25 ns
CAS hold time tesh | 70 80 100 ns
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KM41C256

CMOS DRAM

AC CHARACTERIST|CS (Continued)
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KM41C256-7 | KM41C256-8 | KM41C256-10
Standard Operation Symbol Units | Notes
Min| Max [(Min| Max (Min| Max
CAS pulse width tcas 20| 10,000| 20| 10,000| 25| 10,000| ns
RAS to CAS delay time taco | 20 50| 25 60| 25 75| ns 4
RAS to column address delay time tRap 15 35| 20 40| 20 50| ns 11
CAS to RAS precharge time tcrp 5 5 5 ns
Row address set-up time tAsrR 0 0 0 ns
Row address hold time tRAH 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tCAH 15 20 20 ns
Column address hold time referenced to RAS | tar 55 65 75 ns 6
Column address to RAS lead time tRAL 35 40 50 ns
Read command set-up time trcs 0 0 0 ns
Read command hold time referenced to CAS | trcH 0 0 0 ns 9
Read command hold time referenced to RAS | tran 0 0 0 ns 9
Write command hold time tweH 15 15 20 ns
Write command hold time referenced to RAS | twcr 55 60 75 ns 6
Write command pulse width twp 15 15 20 ns
Write command to RAS lead time tawL | 20 20 25 ns
Write command to CAS lead time tow. | 20 20 25 ns
Data-in set-up time tos 0 0 0 ns 10
Data-in hold time toH 15 15 20 ns 10
Data-in hold time referenced to RAS toHR 55 60 75 ns 6
Refresh period (256 cycles) tREF 4 4 4! ms
Write command set-up time twes 0 0 0 ns 8
CAS to W delay time tewn | 20 20 25 ns 8
RAS to W delay time tawo | 70 80 100 ns 8
Column address to W delay time tawp 35 40 50 ns 8
CAS set-up time (CAS-before-RAS refresh) | tcsp | 10 10 10 ns
CAS hold time (CAS-before-RAS refresh) tewr | 20 25 30 ns
RAS precharge to CAS hold time trpc 10 10 10 ns
Refresh counter test CAS precharge tepT 35 40 50 ns
Fast Page mode cycle time trc 45 50 60 ns
CAS precharge time (Fast page mode) tcp 10 10 10 ns
Access time from CAS precharge tcpa 45 45 55| ns 3
Fast page mode read-modify-write trrRwc | 70 75 90 ns
RAS pulse width (Fast page mode) trasp | 70|100,000| 80|100,000|100|100,000| ns
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KM41C256 CMOS DRAM

NOTES

1. An initial pause of 200us is required after power-up followed by any 8 RAS cycles before proper device operation
is achieved.

2. Viu(min) and Vy(max) are reference levels for measuring timing of input signals. Transition times are measured
between V,y(min) and V,(max) and are assumed to be 5ns for all inputs.

3. Measured with a load equivalent to 2 TTL loads and 100pF.

4. Operation within the tacp(max) limit insures the taac(max) can be met. taco(max) is specified as a reference point

only. !f taep is greater than the specified taco(max) limit, then access time is controiled exclusively by tcac.

. Assumes that trep> treo{max).

. tar, twor, tonr are referenced to tpap(max).

. This parameter defines the time at which the output achieves the open circuit condition and is not referenced
to Vou Or Vou.

8. twes, tawos towp and tawp are non restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If twcs> twcs(Min) the cycle is an early write cycle and the data out pin will remain
high impedance for the duration of the cycle. If towp>tcwo(Min) and tawp < tawo(min) and awp > tawn(min), then
the cycle is a read-write cycle and the data out will contain the data read from the selected address. If neither
of the above conditions are satisfied, the condition of the data out is indeterminate.

9. Either tron Or tars must be satisfied for a read cycle.

10. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading edge in
read-write cycles.

11. Operation within the taag(max) limit insures that taac(max) can be met. taap(max) is specified as a reference point
only. If trap is greater than the specified trap(max) limit, then access time is controlled by taa.
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KM41C256

CMOS DRAM

TIMING DIAGRAMS (continued)
WRITE CYCLE (EARLY WRITE)
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KM41C256

CMOS DRAM

TIMING DIAGRAMS (Continued)

FAST PAGE MODE READ CYCLE
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KM41C256

CMOS DRAM

TIMING DIAGRAMS (continued)
FAST PAGE MODE READ-WRITE CYCLE
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KM41C256

CMOS DRAM

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
Note: CAS = Viu, W,D, Ag = Don’t Care
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KM41C256

CMOS DRAM

TIMING DIAGRAMS (Continued)

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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KM41C256

CMOS DRAM

DEVICE OPERATION

Device Operation

The KM41C256 contains 262,144 memory locations.
Eighteen address bits are required to address a par-
ticular memory array. Since the KM41C256 has only 9
address input pins, time muiltiplexed addressing is us-
ed to input 9 row and 9 column addresses. The multi-
plexing is controlled by the timing relationship between
the row address strobe (RAS), the column address
strobe (CAS) and the valid row and column address
inputs.

Operation of the KM41C256 begins by strobing in a valid
row address with RAS while CAS remains high. Then
the address on the 9 address input pins is changed from
a row address to a column address and is strobed in
by CAS. This is the beginning of any KM41C256 cycle
in which a memory location is accessed. The specific
type of cycle is determined by the state of the write
enable pin and various timing relationships. The cycle
is terminated when both RAS and CAS have returned
to the high state. Another cycle can be initiated after
RAS remains high long enough to satisfy the RAS
precharge time (igp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by taas(Min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS puise widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time, tgrp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM41C256 begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write enable
input (W) high during a RAS/CAS cycle. If CAS goes low
before tpcp{max), the access time to valid data is
specified by trac. If CAS goes low after trep(max), the
access time is measured from CAS and is specified by
tcac. In order to achieve the minimum access time,
trac{min), it is necessary to bring CAS low before
trep(max).

Write

The KM41C256 can perform early write, late write and
read-modify-write cycles. The difference between these
cycles is in the state of data-out and is determined by
the timing relationship between W and CAS. In any type
of write cycle, Data-in must be valid at or before the fall-
ing edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The data at the data input pin(D)
is written into the addressed memory cells. Throughout
the early write cycle the outputs remain in the Hi-Z state.

The cycle is good for common 1/O applications because
the data-in and data-out pins may be tied together
without bus contention.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cells appears at the outputs before and during
the time that data is being written into the same cell
locations. This cycle is achieved by bringing W low after
CAS and meeting the data sheet read-modify-write cy-
cle timing requirements. This cycle requires using a
separate |/O to avoid bus contention.

Late Write: If W is brought low after CAS, a late write
cycle will occur. The late write cycle is very similar to
the read-modify-write cycle except that the timing
parameters tcwp and tawp, are not necessarily met. The
state of data-out is indeterminate since the output can
be either Hi-Z or contain data depending on the timing
conditions. This cycle requires a separate /O to avoid
bus contention.

Data Output

The KM41C256 has a three-state output buffers which
are controlled by CAS. When either CAS is high (Viu)
the output are in the high impedance (Hi-Z) state. In any
cycle in which valid data appears at the output, the
output goes into the low impedance state in a time
specified by t; after the falling edge of CAS. Invalid
data may be present at the output during the time after
tcz and before the valid data appears at the output.
The timing parameters tcac, trac @and taa specify when
the valid data will be present at the output. The valid
data remains at the output until CAS returns high. This
is true even if a new RAS cycle occurs (as in hidden
refresh). Each of the KM41C256 operating cycles is
listed below after the corresponding output state pro-
duced by the cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Fast Page Mode Read, Fast Page Mode Read-
Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Fast
Page Mode Write, CAS-before-RAS Refresh, CAS-only
cycle.

Refresh

The data in the KM41C256 is stored on atiny capacitor
within each memory cell. Due to leakage the data may
leak off after a period of time. To maintain data integri-
ty it is necessary to refresh each of the rows every 4
ms. There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This cy-
cle must be repeated for each row.

CAS-before-RAS Refresh: The KM41C256 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time (tcsr) before RAS goes
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KM41C256 CMOS DRAM

PACKAGE DIMENSIONS

16-LEAD PLASTIC DUAL IN-LINE PACKAGE Units: Inches (millimeters)
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KM41C256

CMOS DRAM

PACKAGE DlMENSlONs (Continued)
16-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
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