SAMSUNG SEMICONDUCTOR INC 23E D ®W ?9bL41Y42 0008160 7 mm

- KM44C256A CMOS DRAM
T-%6-2 3~ } 7
256K x 4 Bit CMOS Dynamic RAM with Fast Page Mode
FEATURES GENERAL DESCRIPTION
* Performance range: The Samsung KM44C256A is a CMOS high speed
'1 1 tae 262,144 x 4 Dynamic Random Access Memory. Its de-
Rac cac sign is optimized for high performance applications
KM44C256A- 8 80ns 20ns 150ns such as mainframes and mini computers, graphics and
KM44C256A-10 100ns 25ns 180ns high performance microprocessor systems.
KM44C256A-12 120ns | 30ns 220ns The KM44C256A features Fast Page Mode operation

which allows high speed random access of memory

* Fast Page Mode operation celis within the same row.

« CAS-before-RAS refresh capability

* RAS-only and Hidden Refresh capability CAS-before-AAS Refresh capability provides on-chip
* TTL compatible inputs and output auto refresh as an alternative to RAS-only Refresh. All
* Early Write or output Enable Controlled Write inputs and output are fully TTL compatible.

* Single +5V+10% power supply The KM44C256A is fabricated using Samsung's ad-
* 512 cycles/8Bms refresh vanced CMOS process.

» JEDEC standard pinout
* Available In Plastic DIP, SOJ and ZIP

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
» KM44C256AP * KM44C256AJ * KM44C256A2
b N
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: :l:.": o] MEMORY aRRay — Vec
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18 z MEMORY CELLS N S8 Pin Name Pin Function
t T § « Ag-Ag Address Inputs
= = a
Lt T AAS Row Address Strobe
CAS Column Address Strobe
w Read/Write Input
OE Data Output Enable
DQy-DQ, Data In/Data Qut
Vee Power ( + 5V)
Vas Ground
N.C. .| No Connection
N.L. No Lead
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SAMSUNG SEMICONDUCTOR INC 23E D ™ 79b4l42 00081LL 9 mm
KM44C256A CMOS DRAM
—b-23-11
ABSOLUTE MAXIMUM RATINGS* T 23
Parameter Symbol Value Units

Voltage on Any Pin Relative to Vgs Vi Vour -1to +7.0 v

Voltage on Vec Supply Relative to Vs Vee —1to +7.0 v

Storage Temperature Tag -55to +150 °C

Power Dissipation Pp 600 mw

Short Circuit Output Current los 50 mA

* permanent device damage may occur if *"ABSOLUTE MAXIMUM RATINGS" are exceeded. Functiona! operation
should be restricted to the conditions as detailed In the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voitage reterenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Veo 4.5 5.0 55 v
Ground Vss 0 0 0 \)
Input High Voltage Vin 2.4 — Veo+ 1 v
Input Low Voltage Vi -1.0 - 0.8 \

DC AND OPERATING CHARACTERISTICS .
(Recommended operating conditions unless otherwise noted)
Parameter Symbal Min Max Units

QPERATING CURRENT* KM44C256A-8 75

(RAS, TAS, Address cycling @tac =min.) KM44C256A-10 lees - 65 mA
KM44C256A-12 55

STANDBY CURRENT

(RAS =CAS =Vyy) lecz - 2 mA

AAS-ONLY REFRESH CURRENT* KM44C256A-8 75

(CAS =V, RAS cycling @tac =min.) KM44C256A-10 leca — 65 mA
KM44C256A-12 55

FAST PAGE MODE CURRENT* KM44C256A-8 55

(CAS =V, RAS cycling; @tpc=min.) KM44C256A-10 leca - 45 mA
KM44C256A-12 35

STANDBY CURRENT ; _ 1 mA

(RAS = CAS = Ve — 0.2V) .

CAS-BEFORE-RAS REFRESH CURRENT* KM44C256A-8 75

(RAS and CAS cycling @trc=min.) KM44C256A-10 lces — 65 mA
KM44C256A-12 55

INPUT LEAKAGE CURRENT

{Any input 0<Viy<6.5V, I -10 10 uA

all other pins not under test=0 volts.)

OQUTPUT LEAKAGE CURRENT I —10 10 A

(Data out is disabled, 0V < Vour<5.5V o #

OUTPUT HIGH VOLTAGE LEVEL (lon= = 5mA) Vou 24 — v

OUTPUT LOW VOLTAGE LEVEL {loL=4.2mA) VoL - 0.4 Vv

*Note: leor, lecs, locs, and lecs are dependent on output loading and cycle rates. Specified values are obtained
with the output open. lc is specified as an average current.
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SAMSUNG SEMICONDUCTOR INC 23E D mm 79b4l42 0008L1L2 0 mW

KM44C256A CMOS DRAM
T—tff 23—
CAPACITANCE 1,25+, #6-23-117
Parameter Symbol Min Max Unit
Input Capacitance (Ay-Ag) Cini - 6 pF
Input Capacitance (RAS, CAS, W, OF) Cinz - 7 pF
Output Capacitance (DQ,-DQy) Coa - 7 pF

AC CHARACTERISTICS (0°c<T.<70°C, Vee=5.0V £ 10%, See notes 1, 2)

Parameter Symbol KM44C256A-8 | KM44C256A-10 | KM44C256A12 Unit| Notes
Min| Max [Min| Max |Min| Max

Random read or write cycle time tac 150 180 220 ns
Read-modify-write cycle time tewe | 205 245 295 ns
Fast page mode cycle time tre 50 60 75 ns
Fast page mode read-write cycle time trawc | 105 125 145 ns
Access time from RAS thac 80 100 120| ns |3,4,11
Access time from CAS toac 20 25 30{ ns {3,4,5
Access time from column address taa 40 50 60| ns 3,11
Access time from CAS precharge tcea 45 55 65| ns |3
CAS to output in Low-Z terz 5 5 5 ns {3
Output buffer turn-off delay torr ] 25, 0 30 0 35| ns |7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns |2
RAS precharge time tre 60 70 %0 ns
RAS puise width tnas | 80f 10,000| 100 10,000| 120{ 10,000/ ns
RAS puise width (fast page moda) trase | 80/100,000| 100|100,000| 120|100,000] ns
RAS hold time thew | 20 25 30 ns
CAS hold time tesw | 80 100 120 ns
CAS pulse width taas | 20| 10,000| 25| 10,000{ 30| 10,000| ns
RAS to CAS delay time tco | 25 60| 25 75 25 90| ns |4
RAS to column address delay time to | 20 40| 20 50 20 80| ns |11
CAS to RAS precharge time ) tene 5 5 5 ns |11
CAS precharge time (fast page mode) " tep 10 10 15 ns
Row address set-up time tasn 0 1] 0 ns
Row address hold time tran 15 15 15 ns
Column address set-up time tasc 0 0 0 ns
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SAMSUNG SEMICONDUCTOR INC 23E D mm 79b4l42 00081kL3 2 mm

KM44C256A

CMOS DRAM

AC CHARACTERISTICS (continued)

T -tHo-A3 -7

KMA44C256A8 | KMA4C256A-10 | KM44C258A12
Parameter Symbal Minl Max |0in] Max |Min] Max Unit[Notes
Column address hold time tcan 20 20 25 ns
Column address hold time referenced to RAS tan 65 75 90 ns| 6
Column address to RAS lead time traL 40 50 60 ns
Read command set-up time tacs 0 0 ns
Read command hold time referenced to CAS trcH o ns| 9
Read command hold time referenced to RAS tpan ] 0 ns| 9
Write command hold time twok 20 20 25 ns
Write command hold time referenced to RAS twen | 65 75 90 ns| 6
Write command pulse width twe 20 20 25 ns
Write command to RAS lead time fawe | 20 25 30 ns
Write command to CAS lead time tewn | 20 25 30 ns
Data set-up time tos 0 0 0 ns | 10
Data hold time tom 20 20 25 ns | 10
Data hold time referenced to RAS toun | 65 75 Q0 ns| 6
Refresh period tRer 8 B 8| ms
Write command set-up time twes 0 0 0 ns| 8
CAS to W delay time towo | 50 60 70 ns| 8
RAS to W delay time tawo | 110 135 160 ns| 8
Column address to W delay time tawo | 70 85 100 ns| 8
CAS set-up time {CAS-before-RAS cycle) tesa 10 10 10 ns
CAS hold time (CAS-before-RAS cycle) tewn | 30 30 30 ns
RAS to CAS precharge time tapc 10 10 10 ns
%%pgag%ﬂgunter test cycle) teer 40 50 60 ns
RAS hold time referenced to OE thow | 20 20 20 ns
OE access time toea 20 25 30| ns
OE to data delay toeo | 20 25 30 ns
Output butfer turn off delay time from OF toez ¢ 200 0 25| 0 30| ns
OE command hold time toen | 20 25 30 ns

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. Viy{min) and V {max) are reference levels for meas-
uring timing of input signals. Transition times are
measurad between Viu(min) and Vi (max) and are
assumed to be 8ns for all inputs.

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

4. Operation within the tggp(max) limit insures that
tracimax) can be met. taco(max) is specified as a
reference point only. If taco is greater than the
specified taep(max) limit, then access time is con-
trotled exclusively by teac.
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SAMSUNG SEMICONDUCTOR INC 23E D

M 7954142 0008L6Y 4 mm

CMOS DRAM
T-46-A3-/7

the selected address. If neither of the above condi-
tions are satisfled, the condition of the data out is
indeterminate.

Either tacy or taew must be satisfied for a read

KM44C256A

NOTES (Continued)

5. Assumes that tpco> tacolmax).
6. tan, twen, tons are referenced to taap(max).
7. This parameter defines the time at which the out-

put achieves the open circuit condition and is not 9.

referenced to Vou or Vor.

. twes, tawe, towp @nd tawp are non restrictive operat-
ing parameters. They are inciuded in the data shest
as elactrical characteristics only. If twes>twes(min)
the cycte is an early write cycle and the data out-
put will remain high impedance for the duration of
the cycle. If towo= towo(min), tawotawo(min) and

10.

1.

cycle.

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

Operation within the tra{max) limit insures that
treo{max) can be met. taap(max) Is specified as a
reference point only. If trao is greater than the

specified taap(max) limit, then access time is con-
trolled by taa.

tawo = tawo(min), then the cycle is a read-write cycle
and the data output will contain the data read from

TIMING DIAGRAMS

READ CYCLE
_— ViH— taAs—— o e ARp ]|
ViL— A i N
\ tAR z \
lcsH
1ok tRcoO tRSH
\ teas
GAs Vin— _/ k Y e / L
ViL— - —tRAD tRAL
tasn _'E'" I c
CAH
o B B
' l ' L.—.-tﬁc,ﬂ
s -
V=
W v XOEECBOSEAA o GOSN
tan
Viu— - ] AN ANAAAANANNAANNRNAAARRAARANTY
o Y B I e U U AU
ICAC torE
tRac toez
0Qy-004 :::': OPEN { VALID DATA.OUT
|——tcLz—— !

. m DON'T CARE
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SAMSUNG SEMICONDUCTOR INC @23E D WM 79b4l42 00081kL5 & m=m

KM44C256A

CMOS DRAM

TIMING DIAGRAMS (continued)
WRITE CYCLE (EARLY WRITE)

T-40-23-)7

trRc
J— ViR— t ) J ==
R
AS ViL— a2 \—
{cR, tacp o tAsH
—_ Vin—
s \f::— 4 R tran \] loas _l / L
[ tash tasc T1GaA ] AL
ViL— ADDRES _ADDRESS
— tRap—}
towL |
W Vi e T
- TR R X
twer
1RWL
oE Vip— 3
ViL—
%.,.._3
lcsr b= lDH
DQ4-DQy :'::-_- 1 VALID DATA-IN F— OPEN
WRITE CYCLE (OE CONTROLLED WRITE)
t
tpas " tRp——=4
o Vin— tan
Ras ViL— S
tesH
I-—lﬂp— oo 1RSH
— Vin— .
CAS Vi Jl I 1 :s /_ / \_
lasR | | tRan CTinse - tomn] L
ViH—
! M%m Sor
—_— Vﬁ— VaPAVAVAWAVAWAVAYAVAYLY, TAWAVAVAVAVAT . WavaYaY
ViH—
o v SOOI om0
~— toH
Vin— FaTaAT AW AT AT AV AV AT AY AV AV VLAV AVAY AT AV AT LY AVATAY LY AN
oaooe o R TRRERI vauo oman Y XXX

m DON'T CARE
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SAMSUNG SEMICONDUCTOR INC 23E D W 7964142 00081kt 8 mm
KM44C256A CMOS DRAM
TIMING DIAGRAMS (Gontinued) T-4%46-23-)7

READ-MODIFY-WRITE
tAawc——
1Aas Flnp-—-
— VIH— i’_ tan
RAS ViL— _ L
i —
RCD tasH
CAS Vin— 7——‘
ViL— J L crs i
’_M_S_FI_ E'_A_t;‘ tas tcan _i_
ViH— TaTaY, VA A AR R TAVLV. ¥,
a - A KON S YR S
I tmn—-—_ ——_ELJ__-_‘AE tewp———— {1 tewL '
_ — tawn tRWL——=—t
w le-‘ i | ' "’v"."""""""" " "-
Vi~ i | et \ KOO0
! toEA #
_ ViH— AR oA IATATIUT ———
aE Vi 0‘0 (XX 9 () t’ 0.0 0.000“ | e
! ) !
!‘“ tRAG L'Cﬁc"' 'OEZE——‘ 02 "'ln""
oQ;pa, V¥R - ! VALID VALID
VoL — o DATA-OUT DATA-IN
FAST PAGE MODE READ CYCLE
[ tRASP — tre
W C— i
L= i‘_— 4
teap| | theo ftea o l—— tRSH —=i
cp—_
—_— ViH— tcA 4 r‘“—!
CAS ViL— -F o~ t \L-— lc.ﬂ.s—-J &-—- tcas —$ / \
—— fosn thaL -——1
tash tnan  tasc_| toan tasc| | tcan | tasc| | 1ean
Vik— A MN COLUMN
A Vi— ADD KBbAESs ADDRESS ADDRESS
IE_CS tacu | |4 tacs I _’ -
— L itges Aol f=tren
Vig=—
\
ViL— W tAs — F an—— ] z LA____ taRx ~|
—_— ViH— s oEA toEa erEn
OE f
ViL— )
¢ foac lors | toac lorr lc.;c tors
lcTzc 1oe2 toLz togz tcrz oz
Vou—
D&1-DQ4 Vo= 1 mr?ouu gilf!e?o g:lflf-ow

XX oon'T care
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SAMSUNG SEMICONDUCTOR INC ¢3E D

B 7964142 00081L7 T m
KM44C256A : CMOS DRAM

- T-46-23-11
FAST PAGE MODE WRITE CYCLE -

o RP
RAS A\ tar ! | 2 :
X 4+ \_

IF'U | tMH
tcAP D I top ] [_’
CAS A . p—-—— tc:ls—-—-r lm._-j E |— tcgsﬂ 7 \
" taanl | o |_b\£c_ " toam ! A r
tAerH T _tasg_| I tasc| [ tcad i
SN 1 G2 i, G 1 G A
tRAD {E 1CWI..I——-E wes tow- I i twos—1 lctv'\-li‘.:—-*
i twes ] tweH ‘. WwoH I, - ‘wc;m.
— o ; : i AT ATVAT YA Y YT
" N 0 S Al
f—f-toen : toeH " :-1——2- tOEH
. A Y Y Y XYY Y Y Y
ot 3 ‘ R RGO
10;0"“_ toH !. = tps l;..‘E“_ tps I ton
"""Y"Y"‘. | ATAV YA YAV VALV AV VLT Y,
oaroa, AOAGONR : OAEEXEE

FAST PAGE MODE READ-MODIFY-WRITE

RAS F
' V tcsH

E i tPRWC . E R

cP 1
! l—trco tcas } tcas | cAP
|

1 i 1ms _; 1
CAS traD \\ JT
. tRAH |
[ 1CAH .
]

tRasp

1asR lg,éc 1asC| | tcan c |.41

N FiCAH .
i — |

A 0 oL coL GOL

ADD. ADD ADD " ADD
tRwp———— : :

W

OE

DQ4-DQ4

DON'T CARE
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SAMSUNG SEMICONDUCTOR INC .EBE.D M 79b4l42 00081L4 1 W

KM44C256A CMOS DRAM
T=%b-A3 -7

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
Note: W, OE = Don't care

i o F""—‘ - AP _"'":I
_ ViH— ____'_{i 1hks F—\—
RAS Vie— , i i
tcrp : i tapc i
CAS Vi i i ’\_/
S T Ry

CAS-BEFORE-RAS REFRESH CYCLE
Note: W, OE, A =Don't care

tRC

!—‘——— tRp | tap
I ViH— ] . . |
AAs ViL— / _! ii o Z \_

teHR

I

3
;
B

DQ1DQs vy, - + OPEN

m DON'T GARE
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SAMSUNG SEMICONDUCTOR INC

KM44C256A

23E D

B 79b4l4e 0008LEY 3 mA

CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

T-46-23 <7

tac tRC
tAas —tAp —e tRAS 1 —
ViH— = - x
RS — N f N S\
tcAr -g—— taco 1ASH ——f tcHR
—_ ViH— -
CAS Vie— f tRAD \\ [ \_
: tasc =
tasm 1-1 et tRAH- [oAR
Vin— " : VAUV R AT U AUV A A AU A AR AN AT
S, 50 T ey
tAcs )
_ ViH— - x
T S | RROGSIBEEIBERE
_ Vin— | toEa
OE Vi ' .
TE:%&*‘ E—-—-iosF
DQr-DAs :::: : m VALID DATA-OUT i—
HIDDEN REFRESH CYCLE (WRITE)
trc tro -
tRAS — tap——] ! i
o Vip— = . Fx | \ !——"ﬂf"—"!
RAS Vi \-u- AR \ RAS F\_
tcrr RCD ——— !HSH ] teHR
ViH— ;
cAS ViL— ~—1RAD — \\ / \
taSR — tRAH 1CAH
Vi— ; y VAV AV AV YAV AV AV AV A VAV A VAV AV AV VAW VAVAVAVAVAVAVAVAY. Y.
S T I R o
twes — —tweH —
— Vi— e Y Y Y Y A Y Y VAV VA WAV AV VAV AV AVAVAVAVAVAVAVAVAVAWAV, Vo Y.
" e m A e tae
- ViH— I
OF Vie—
e —
DO;-004 Y :

ViL—

toHR
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SAMSUNG SEMICONDUCTOR INC 23E D WM 79b4l42 0008170 T mm
KM44C256A CMOS DRAM
T=%0b~R3 =17

TIMING DIAGRAMS (Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

! tRas —— tap
—_ ViH— {
AAS Vi E Z
tesn I - Pt b tpgw |
T —
tasc | tcan — tRaL
Vin— AR AR AR AR AP ARIFFTTN A COLUMN
. R S SR '
tan ; | e
READ CYCLE ‘tacs | teac . tRCH
_ ViH— ’
w Vil |‘ ’—-—. tROH—— M
Vin— ‘I toea -
OE Vi ]
§ o ! :' :“LZ torF
D0y-DQ, :Z:'___ OPEN I m VALID DATA-OUT ] —
WRITE CYCLE T -
v [ ¢ 8 towt
- H= ANANAANANARARRERELIIATAA [twos ! " !
e RN e
Eamas i
Vin— !- | i ;
_ Vi |
o L _.‘Ei__! i—— —
DQ1-DQ4 :':: OPEN { vauo oaTaI }
X towe
READ-MODIFY-WRITE o L tm—{
. Vin— twp
W R \
— taa
® wily
1cAC | togz tos| | tom
toz— 1
DO4-DQy :ﬁ: / g:‘fibm _‘(
VALID .
DATA-OUT

DON'T CARE
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SAMSUNG SEMICONDUCTOR INC 23E D

KM44C256A

CMOS DRAM

KM44C256A OPERATION
Device Operation

The KM44C256A contains 1,048,576 memory locations
organized as 262,144 four-bit words. Eighteen address
bits are required to address a particular 4-bit word in
the memory array. Since the KM44C256A has only 9 ad-
dress input pins, time multiplexed addressing is used
to input 9 row and 9 column addresses. The muitiplex-
ing is controlied by the timing relationship between the
row address strobe (RAS), the column address strobe
(CAS) and the valid address inputs.

Operation of the KM44C256A 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 KM44C266A cy-
cle in which a memory location Is accessed. The specif-
ic type of cycle is determined by the state of the write
enable pin and varlous timing relationships. The cycle
is terminated when both BAS and CAS have returned
to the high state. Another cycle can be initlated after
RAS remains high long enough to satisfy the RAS
precharge time {tRP) requirement.

RAS and CAS_ILmin%_KS

The minimum RAS and pulse widths are speci-
fied by tRAS(min) and tCAS(min) respectively. These
minimum pulse widths must be satisfied for proper
device operation and data integrity. Once a cycle Is in-
itiated by bringing RAS low, it must not be aborted prior
to satisfying the minimum RAS and CAS pulse widths.
In addition, a new cycle must not begin until the mini-
mum RAS precharge time, tRP, has been satlsfled. Once
a cycle begins, internal clocks and other circuits within
the KM44C256A begin a complex sequence of events.
If the sequence is broken by vlolating minimum timing
requirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write ena-
ble input(W) high during a RAS/CAS cycle. The access
time is normally specified with respect to the falling
edge of RAS. But the access time also depends on the
falling edge of CAS and on the valid column address
transition,

I1f CAS goes low before tRCD(max) and If the column
address is valid before tRAD{max) then the access time
to valid data is specified by tRAC(min). However, if CAS
goes low after tRCD(max) or if the column address be-
comes valid after tRAD{max), access is specified by
tCAC or tAA. In order to achieve the minimum access
time, tRAC(min), it is necessary to mest both tRCD{max)
and tRAD(max).

The KM44C256A has common data /O pins. For this
reason an output enable control input (OE) has been
provided so the output buffer can be pracisely con-
trolled. For data to appear at the outputs, OE must be
low for the period of time defined by tOEA and tOEZ.

T-%6-23-/1

Write

The KM44C256A can perform early write, and read-
modify-write cycles. The differece between these cycles
is in the state of data-out and is determined by the tim-
ing relationship between W, OE and GAS. 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 Cgﬁ The 4-bit wide data at the data
input pins is written into the addressed memory cells.
Throughout the early write cycle the output remains in
the Hi-Z state. In the early write cycle the output buffers
remain in he Hi-Z state regardless of the state of the
OE input.

Read-Modify-Write: In this cycle, valld data from the ad-
dressed cell appears at the output before and during
the timse that data is being written into the same cell
location. This cycle is achieved by bringing W low af-
ter CAS and meeting the data sheet read-modify-write
timing requirements. This output enable input (OE) must
be low during the time defined by tOEA and tOEZ for
data to appear at the outputs. If tCWD and tRWD are
not met the output may contain invalid data. Conform-
ing to the OE timing requirements prevents bus con-
tention on the KM44C256A DQ pins.

Data Output

The KM44C256A has a tri-state output buffer which
are controlled by CAS and OE. When either CAS or OE
is high (VIH) the cutput are in the high impedance (Hi-
2) state. in any cycle in which valld data appears at the
output, the output goes into the low impedance state
in a time specified by tCLZ after the failing edge of CAS.
Invalid data may be present at the output during the time
after tCLZ and before the valid data appears at the out-
put. The timing parameters tCAC, tRAC and tAA speci-
fy when the valid data will be present at the output. This
is true even if a new RAS cycle occurs (as in hidden
refrash). Each of the KM44C256A operating cycles is list-
ed bslow after the corresponding output state produced
by the cycle.

Valld 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-only cycle.

Indeterminate Output State: Delayed Write ({CWD or
tRWD are not met)

¢ SAMSUNG
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SAMSUNG SEMICONDUCTOR INC 23E D

KM44C256A

M 79L4l42 0008172 3

CMOS DRAM

DEVICE OPERATION (Continued)

Refresh

The data in the KM44C256A is stored on a tiny capa-
citor within each memory cell. Due to leakage the data
may leak off after a period of time. To maintain data in-
tegrity it is necessary to refresh each of the rows avery
8 ms. There are several ways to accomplish this.

RAS-Only Refresh: This Is the most common method
for performing refrash. It is performed by strobing in a
row address with RAS while CAS remains high. This cy-
cle must be repeated for each of the 512 row addresses,
(A0-AB).

CAS-before-RAS Refresh: The KM44C256A 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 (tCSA) before RAS goes
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 coun-
ter which is then internally incremented in preparation
for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending the CAS active time and cycling RAS.
The KM44C256A hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. Tha refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM44C286A by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refrash in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferred method.,

CAS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CAS-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the CAS-before-BAS
refresh activated circuitry. The cycle begins as a CAS-
before-RAS refresh operation. Then, if CAS Is brought
high and then low again while RAS is held low, the read
and write operations are enabled. in this mode, the row
address bits A0 through A8 are supplied by the on-chip
refresh counter. The A9 bit is set fow internally.

Fast Page Mode

Fast page mode provides high speed read, write or
read-modify-write access to all memory cetls within a
selected row. These cycles may be mixed in any order.
A fast page mode cycle begins with a normal cycle.

T-46-23 -7

Then, while RAS is kept low to maintaln the row address,
CAS is cycled to strobe in additional column address-
es. This eliminates the time required to set up and
strobe sequential row addresses for the same page.

Power-up

It RAS = Vs during power-up, the KM44C256A couid
begin an active cycle. This condition results in higher
than necessary current demands from the power sup-
Ply during power-up. It is recommended that RAS and
CAS track with Ve during power-up or be held at a
valid VIH in order to minimize the power-up current.

An Initial pause of 200 usec is required after power-
up followed by 8 initialization cycles before proper
device operation is assured. Eight initialization cycles
are also required after any 8 msec period in which there
are no RAS cycles. An initialization cycle is any cycle
in which RAS is cycled.

Termination

The lines from the TTL driver circuits to the
KM44C256A inputs act like unterminated transmission
lines resuiting in significant positive and negative over-
shoot at the inputs. To minimize overshoot it is advisa-
ble to terminate the input lines and to keep them as
short as possible. Although either series or paraliel ter-
mination may be used, series termination is generally
recommended since it is simple and draws no additional
power. It consists of a resistor In series with the Input
line placed close to the KM44C256A input pin. The op-
timum value depends on the board layout. It must be
determined experimentally and Is usually in the range
of 20 to 40 ohms.

Board Layout

Itis important to lay out the power and ground lines
on memory boards in such a way that switching tran-
sient effects are minimized. The recommended methods
are gridded power and ground lines or Separate power
and ground planes. The power and ground lines act like
transmission lines to the high frequency transients
generated by DRAMS. The impedance is minimized if
all the power supply traces to all the DRAMS run both
horizontally and vertically and are connected at each in-
tersection or better yet if power and ground planes are
used.

Address and control lines should be as short as pos-
sible to avoid skew. In boards with many DRAMS these
lines should fan out from a central peint like a fork or
comb rather than being connected in a serpentine pat-
tern. Aiso the control logic should be centrally located
on large memory boards to facilitate the shortest pos-
sible address and control lines to all the DRAMS.
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DEVICE OPERATION (continued)

Decoupling

The importance of proper decoupling can not be over
emphasized. Excessive transient noise or voltage droop
on the Vcc line can cause loss of data integrity (soft er-
rors). It is recommended that the total combined vol-
tage changes over time in the VCC to VSS voltage
(measured at the device pins) should not exceed 500mV.

A high frequency 0.3sF ceramic decoupling capaci-
tor should be connected between the V¢e and ground
pins of each KM44C256A using the shortest possible
traces. These capacitors act as a low impedance shunt
for the high fraquency switching transients generated

PACKAGE DIMENSIONS

20-LEAD PLASTIC DUAL IN-LINE PACKAGE

0.962 (24.43)

T-4db-23~17

by the KM44C256A and they supply much of the cur-
rent used by the KM44C256A during cycling.

in addition, a large tantalurn capacitor with a value
of 474F to 100xF should be used tor bulk decoupling
to recharge the 0.3uF capacitors between cycles, there-
by reducing power line droop. The bulk decoupling capa-
citor should be placed near the point where the power
traces meet the power grid or power plane. Even better
results may be achieved by distributing more than one
tantalum capacitor around the memory array.
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PACKAGE DIAGRAMS {Continued)
20-LEAD PLASTIC SMALL QUT-LINE J-LEAD

T-24=23~17

Units: Inches (millimeters)
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