KM41C256

CMOS DRAM

256K x 1 Bit CMOS Dynamic RAM with Fast Page Mode

FEATURES
¢ Performance range:
taac tcac tre
KM41C256- 7 70ns 20ns 130ns
KM41C256- 8 80ns 20ns 150ns
KM41C256-10 100ns 25ns 180ns

s Fast Page Mode capability

¢ CAS-before-RAS Refresh capability
* RAS-only and Hidden Refresh capability
* TTL compatible inputs and output

* Common I/O using Early Write

¢ Single +5V+10% power supply

* 256 cycles/dms refresh
* JEDEC standard pinout

¢ Available in Plastic DIP, PLCC or ZIP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The Samsung KM41C256 is a CMOS high speed
262,144 bit x 1 Dynamic Random Access Memory. its
design is optimized for high performance applications
such as mainframes and mini computers, graphics and
high performance microprocessor systems.

The KM41C256 features Fast Page Mode operation
which allows high speed random access of memory
cells within the same row. CAS-before-RAS refresh
capability provides on-chip auto refresh as an alternative
to RAS-only refresh. All inputs and output are fully TTL
compatible.

The KM41C256 is fabricated using Samsung’s advanc-
ed CMOS process.

PIN CONFIGURATION (Top Views)
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ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Units
Voltage on Any Pin Relative to Vgs Vin, Vour -1to +7.0 \
Voltage on Vcc Supply Relative to Vss Vee -1to +7.0 \%
Storage Temperatuye Tog -55to0 + 150 °C
Power Dissipation Pp 600 mw :
Short Circuit Output Current los 50 mA I

*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 0PERAT|NG COND'T'ONS {(Voltage reference to Vgg, Ta=0 to 70°C)

1 T

| Item Symbol Min Typ ‘ Max 1 Unit
Supply Voltage Ve B 45 5.0 55 v

. Ground Vss 0 0 0 \
Input VHigh Voltage Vin 24 — | Ve + 1 v

‘ input Low Voltage Vi -1.0 — [ 0.8 \

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions uniess otherwise noted)
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Parameter Symbol Min Max Units
Operating Current* KM41C256- 7 — 65 mA i
. KM41C256- 8 Icca - 55 mA
(RAS, TAS, Address Cycling @ trc=min) KM41C256-10 _ 45 mA ‘l
Standby Current i _ 2 mA
(RAS=CAS=Vi) oct |
1C256- 7 — 85 mA |
RAS-Only Refresh Current* . EngQSS- 8 loca - 55 | mA
(CAS=V)4, RAS Cycling @ trc=min.) KM41C256-10 _ 45 mA J
KM41C256- 7 - 40 mA
Fast Page Mode Current* KM: 12226- 8 lccs _ as mA
(RAS=V,_, CAS Cycling @ tec=min.) KM4 1025610 _ 30 mA
Standby Current lecs _ 5 mA
{(RAS=CAS=Vcc—0.2V) |
=xa - — 65 mA |
CAS-Before-RAS Refresh Current* ﬁm::gggg ; loce _ 55 mA !
(RAS, CAS Cycling @ trc=min.) KM416256-10 _ a5 mA
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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, e -10 10 rA
all other pins not under test =0 volits.)

QOutput Leakage Current

(Data out is disabled, 0<Vour<5.5V) ol -10 10 wA
Output High Voltage Level _

(lon=— 5mA) Von 2.4 v
QOutput Low Voltage Level Voo _ 04 v

{loL = 4.2mA)

* NOTE: l¢g, leca, loca @nd leos are dependent on output loading and cycle rates. Specified values are obtalned with
the output open. Icc is specified as average current.

CAPACITANCE (.=25°c)

tem Symbol Min Max Unit

Input Capacitance (D) Cini = 5 pF
__Input Capacitance (Ac-Ag) Cne - 6 pF
input Capacitance (RAS, CAS, W) Civs - 7 pF
Output Capacitance (Q) Cour - 7 pF

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

KM41C258-7 | KM41C256-8 | KM41C266-10

Standard Operation Symbol : Units | Notes
Min( Msx [Min| Max [Min| Max

_Random read or write cycle time tre 130 150 180 ns
_Read-modify-write cycle time tawec |1565 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
fAccess time from column address taa 35 40 50| ns | 3,10
“CAS3 to output in Low-Z oz 0 0 0 ns 3
'Output buffer turn-off delay torrF 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 tre 50 60 70 ns
'R_A'S pulse width tRAS 70( 10,000( 80( 10,000|100| 10,000] ns
'R—A'S hold time tAsH 20 20 25 ns
CAS hold time tosH 70 80 100 ns
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KM41C256 CMOS DRAM
AC CHARACTERISTICS (continued)
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
AAS to CAS delay time tReo | 20 50| 25 60| 25 75| ns 4
RAS to column address delay time traD 15 35| 20 40| 20 50| ns 11
CAS to RAS precharge time tcRp | 5 5 5 ns
Row address set-up time tasr 0 o] 0 ns
Row address hold time tRaH 10 15 16 ns
Column address set-up time tasc | O 0 0 ns
Column address hold time tcan 15 20 20 ns
Column address hold time referenced to RAS | tar 55 65 75 ns [}
Column address to RAS lead time tRAL 35 40 50 ns
Read command set-up time trcs 6] 0 0] ns
Read command hold time referenced to CAS | trch o 0 0 ns 9
Read command hold time referenced to RAS | trrw ] 0 0 ns 9
Write command hold time twch 15 15 20 ns
Write command hold time referenced to RAS | twcn | 55 60 75 ns 6
Write command pulse width twe 15 15 20 ns
Write command to RAS lead time trwL 20 20 25 ns
Write command to CAS lead time tew. | 20 20 25 ns
Data-in set-up time tps 0 0 0 ns 10
Data-in hold time toH 15 15 20 ns | 10
Data-in hold time referer]geglg@m tbHR 55 60 75 ns 6
Refresh period (256 cycies) tRer 4 4 4| ms
Write command set-up time twes 0 0 0 ns 8
CAS to W delay time tewp | 20 20 25 ns 8
RAS to W delay time tawp | 70 80 100 ns 8
Column address to W delay time tawo 35 40 50 ns 8
CAS set-up time (CAS-before-RAS refresh) | tcsm 10 10 10 ns
CAS hold time (CAS-before-RAS refresh) tcHR 20 25 30 ns
RAS precharge to CAS hold time trpc 10 10 10 ns
Refresh counter test CAS precharge teet 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 85| ns 3
Fast page mode read-modify-write trRWC | 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.

2.

11.

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

Vi{min) and V, (max) are reference levels for measuring timing of input signals. Transition times are measured
between Viy{min) and V\(max) and are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads and 100pF.
. Operation within the tacp(max) fimit insures the taac(max) can be met. taco{max) is specified as a reference point

only. If teep is greater than the specified taco(max) limit, then access time is controlled exclusively by tcac.

. Assumes that trco 2 tacolmax).
. tar, twer, 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.

. twes, tawo, towo and tawo are non restrictive operating parameters. They are included in the data sheet as

electrical characteristics only. If twes2 twes(min) the cycle is an early write cycle and the data out pin will remain
high impedance for the duration of the cycle. If tewp2tewp{min) and tawp < tawo(min) and awp 2 tawo(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.

. Either tacy or tean must be satisfied for a read cycle. .
. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading edge in

read-write cycles.
Operation within the tuap(max) limit insures that taac(max) can be met. tuap{max) is specified as a reference point
only. If trap is greater than the specified taap{max) limit, then access time is controlled by taa.

TIMING DIAGRAMS
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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 = V), W,D, Ay = Don't Care
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KM41C256 CMOS DRAM

TlMlNG DlAGRAMS(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 multiplexed 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 valld
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 KM41C255 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 cycie
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 AAS
precharge time (tre) 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 inltiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and TAS pulse widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time, tgp, has been satistied. 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 tacolmax), the access time to valid data is
specified by tpac. If CAS goes low after tacp{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 tall-
ing edge of W or CAS, whichever is later.

Early Write: An early write cycie is performed by bring-
ing Wlow 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 KO 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 ceils 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
saparate /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 tawo, 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 (Vi)
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 tc.; after the falling edge of CAS. Invalid
data may be present at the output during the time after
tez and before the valid data appears at the output.”
The timing parameters teac, trac and tas 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 it 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-Modity-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 a tiny 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 BAS 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 (tcss) before RAS goes
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KM41C256

CMOS DRAM

DEVICE OPERATION {Continued}

low. the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address
counter which is then internally incremented in prepara-
tion for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and cycling RAS. The
KM41C256 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: Il is also possible to refresh
the KM41C256 by using read, write or read-modify-
write cycles. Whenever a row is accessed, all the cells
in that row are automatically refreshed. These are cer-
tain applications in which it might be advantageous to
perform refresh in this manner but in general RAS-only
or CAS-before-RAS refresh is the prefered method.

Fast Page Mode

The KM41C 256 has Fast Page mode capability. Fast
Page mode memory cycles provide faster access and
lower power dissipation than normal memory cycles. In
Fast Page mode, it is possible to perform read, write
or readmodify-write cycles. As long as the applicable
timingg requirements are observed, it is possible to mix
these cycles in any order. A Fast Page mode cycle
begins with a normal cycle. Then, while RAS is kept low
to maintain the row address, CAS is cycled to strobe
in additional column addresses. This eliminates the time
required to set up and strobe sequential row addresses
for the same page. Up to 512 memory cells can be ac-
cessed with the same row address.

CAS-Before-RAS Refresh Counter Test
Cycle

A special timing sequence using the CAS-before-RAS

counter test cycle provides a convenient method of veri-
fying the functionality of the CAS-before-RAS refresh
activated circuitry.

After the CAS-before-RAS refresh operation, if CAS goes
high and then low again while RAS is held low, the read
and write operations are enabled.

This is shown in the CAS-before-RAS counter test cy-
cle timing diagram. A memory cell can be addressed
with 9 row address bits and 9 column address bits
defined as follows:

Row Address—Bits A, through A, are supptied by the
on-chip refresh counter. The Az bit is set High in-
ternally.

Column Address—Bﬂs_Ao through Aj are strobed-in by
the falling edge of CAS as in a normal memory cycle.

Suggested CAS-Before-RAS Counter Test
Procedure

The CAS-before-RAS refresh counter test cycle timing
is used in each of the following steps:

1. Initialize the internal refresh counter by performing
8 CAS-before-AAS cycles.

2. Write a test pattern of “lows” int the memory cells
at a single column address and 256 row addresses.
(The row addresses are supplied by the on-chip refresh
counter.)

3. Using read-modify-write cycles, read the “lows" writ-
ten during step 2 and write “highs" into the same
memory locations. Perform this step 256 times so that
highs are writien into the 256 memory ceils.

4. Read the “highs" written during step 3.

5. Complement the test pattern and repeat steps 2, 3
and 4.
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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 DIMENSIONS (continued)
16-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE Units: Inches (millimeters)

! o 0.805 (20.45) ,,,,,J 0.113 (2.87)
’ 0.815 (20.70) 0.120 (3.05)

[ -

i >
—~
,
( J 0.009 (0.23)
| 5.013 033)
—

MAX

0.325 (8.26)

0.255 (6.48)
| 0.265(6.73)
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