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 KM44C256BL ~ 1-%-23.)5  CMOS DRAM
256KX4 Bit CMOS Dynamic RAM with Fast Page .Mode
FEATURES = " GENERAL DESCRIPTION
¢ Performance range: ' . The Samsung KM44G256BL is a CMOS high speed
= - 262,144 x 4 Dynamic Random Access Memory, Its de-
t"“’, teac tac sign is optimized for high performance applications
KM44C256BL- 7 70ns | 20ns 130ns such as mainframes and minf computers, graphics and
KMa4C256BL- 8 8ons | 20'..5' 150ns high performance microprocessor systems.
KM44C256BL-10 100ns 26ns | 180ns The KM44C2568L features Fast Page Mode operation

« Fast Page Mode operation which allows high speed random access of memory

+ GAS-before-RAS refresh capabilify ’ . cells within the same row.
¢ RAS-only and Hidden refresh capability )
¢ TTL compatible inputs and output

* Early write or output Enable confrolled write
¢ Common 1/0 using Early Write

¢ Single +5V=10% power suppl ; ; : .
. Lovs power dlsslp::l?on PRl i The KM44C256BL is fabricated using Samsung's ad-

—lecst 2004:A - ~ vanced CMOS process.

—Ilecrt 300pA (Battery back up mode)
¢ 512 cycles/64ms refresh
¢ JEDEC standard pinout
" Avallable in plastic DIP, SOJ and ZIP

CAS-before-AAS refresh capability provides on-chip auto
refresh as an alternative to RAS-only Refresh. All inputs-
and outputs are fully TTL compatible.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION (Top Views)
' -« KM44C256BLP -« KMA44C256BLJ) ¢ KM44C256BLZ
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SENSE AMPS & IO GATING _oe Az [B] 73] As vcét 0 O BRA Ve 1__5[IE A
o As 8] 12 As As E [13] A¢
@ .
g MEMORY ARRAY Veoio] O 1] As Az E@ As
2118 262,144 x4 ’ Veo ~—
al |8 MEMORY CELLS ~—Vss
il |z Pin Name Pin Function
H )
5 « Ag-Ag Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
W _ReadMrite Input
OE Data Output Enable
DQ,-DQ; - . Data In/Data Out
Vee Power (+5V)
Vss Ground
NC. - No Connection
N.L. No Lead
— : .
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.CMOS DRAM

ABSOLUTE MAXIMUM RATINGS*

T-46—23—'l 5

L

Item " Symbol Rating- Units
Voltage on Any Pin Relative to Ves ] Vi, Vour —110 +7.0 v
Voltage on Ve Supply Relative to Vss Vee -1to +7.0 \'
Storage Temperature Tag - -85 to +150 °C
Power Dlsslpatton Po 600 mw
Short Circult Output Current los 50 mA

* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional 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 (voltage referenced to Vss, Ta=0 to 70°C)

ltem R Symbol - Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Ground - ] Ves- 0 0 0 v
input High Voltage Viu 2.4 — Vet 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
Qp_rat__g_Current* i KM44C256BL- 7 —_ 80 mA
(RAS, CAS, Address Cyling @ tac =min.) KM44C256BL- 8 loat — 70 mA
KM44C256BL-10 — 60 mA
Standby Current (RAS = CAS = V) lece - 1 2 mA
RAS. JAS-Only Refresh Current* KM44C256BL- 7 - 80 mA
(CAS =V, RAS Cycllng @ trc=min.) KM44C256BL- 8 leca —_ 70 mA
KM44C256BL-10 — 60 mA
Fast Page Mode Current* KM44C266BL- 7 . — 65 mA
(RAS =V, CAS, Address Cycling @ tpg=min.) KM44C256BL- 8 toca -~ 55 mA
. KM44C256BL-10 — 45 mA
Standby Current (RAS =CAS = Vs —-0.2V) ) : ) lecs — 200 A
CAS-Before-RAS Refresh Current* KM44C256BL- 7 — 80 mA
(RAS and CAS Cyling @ tae=min)) KM44C256BL- 8 lecs — 70 mA
KM44C256BL-10 — 60 mA
Battery Back Up Current
Average Power Supply Current, it, Battery back
up Mode (CAS = CAS Before RAS Cycling or KM44G2568L- 7 -
0.2V, OE =V~ 0.2V, W=Ve—0.2V or KM44C256BL- 8 lecr e 300 HA
0. 2\/ Ao~Ag=Vco— 0 2V or 0. 2V, 1101 ~4 =V KM44C256BL-10 i
—'0.2\/, 0.2V or OPEN: tac = 125[,LS, thas =
thas Min. ~ 1us)
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i SANSUNG ELECTRONICS INC

'-IEE ]) - 7““:9]:142 DU].EID"'I? 3 HSMGK

KMA44C256BL CMOS DRAM
-DC AND OPERATING CHARACTERISTICS (Continued) ‘T_4§~23:—]5
Parameter ] Symbol Min Max | Units
Input Leakage Current (Any Input 0<Vi<6.5Y, . 1l Ap )
all other pins not under test = 0V) , 7 e 10 10 #A
Output Leakage Current (Data. out is disabled, 0<Vour<5.5V) loL -10 10 pA
Output High Voltage Leve! (loy= —5mA) Vou ~ | 24 = v
‘Output Low Vo!tage Level (lo. = 4.2mA) - Vou —_ 04 v

*Notes
1. Iec is specified as average current,

2. lect, loca, lecs,. and lees are dependent on output loading and cycle rates. The specmed values are obtained with

the output open.

. 8. In leca address can be changed less than three times while RAS=V,_

CAPACITANCE (T,=25°C)

~ Parameter Symbol = ‘Min -Max Unit
fnput Capacitance (A¢-As) Gt —_ 6 pF
input Capacitance (RAS, CAS, W, OF) Cinz — 7 pE
Output Capacitance (DQ;-DQy) Coa - _pF

AC CHARACTERISTICS (0°Cc<Tx<70°C, Voo = 5.0V + 10%, See notes 1, 2).
! S KM44C256BL.7 . |. KM44C256BL8 |, KM44C256B1-10
Parameter Symbol - Unit | Notes-
i Min | Max | Min | Max | Min | Max
Random read or write'cycle time tae 130 150 180 ns
Read-modify-write cycle time “tawe 185 205 245 ns
Fast page mode cycle time fc ' 45 50 60 ns
Fast pége mode: read-modify-Write cycle time trave 100 105 125 n3
Access time from RAS tasc 70 & 100 } ns 3,,4,11'
Actess time from CAS o 2 2 5| s | 345
Access time from column address fan 3% 40 80 | ns an
Access time from CAS precharge teen 40 4 T 85 | ns 3
TAS to output in LowZ ' fez 0| o] 0 ns |3
Output buffer tum-off delay torr 0 2 0 . o 20| ns 7
Transition time (nse and fall) tr -3 " 50 3 L] 3 50 | ns _ 2
RAS precharge time tre 50 | 60 7 79 ns .
RS pulse width m 70| 1000 | 8 | 10000 | 100 | 10000 | ns
RAS pulse width (Fast page mode) fasse 70 | 100000 | 80 | 100000 | 100 | 100000 | ns
RAS hald time thsr 20 | P 2% ns
CAS hold time tosu 70 ]l & 100 | oms
GAS pulse width foxs 20 | 0000 | 20| 1000 % | 1000 ] s
HH SAMSUNG
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42E
KM44C256BL CMOS DRAM
. o . T-46-23-15
AC CHARACTERISTICS (Continued) T
' . KM44C256BL-7 KM44C256BL-8 KM44c256BL0 | :
Parameter Symbol - Unit | Notes
Min Max Min Max Min Max |
RAS to CAS delay time trco 2 80| % EREE 75 | ns 4
AS o column address delay lime tup B "B 2 0| 0] s 1t
CAS to RAS precharge time A-tere 5 5 5| ns 1
CAS precharge time (Fast page mode) tep 10 10 10' ! ns
Row address set-up time ' tasa 0 0 ] ns
Row addcess hold time o 10 15 15 ns
Column address set-up time tase 0 0 Q ns
Column. address hold time toan 15 20 20 ns .
Columa address hold time referenced to RAS tan 55 & 75 ns 6
- Column address to RAS lead time e | % 40 50 ns’
Read command sel-up time ) tacs 0 .0 0 ns
Read command hold time g foen 0| 0 0 s |9
Read command hold time referenced to RAS b - 0 0 0 ns 9
Write command hold time ' tw' 15 2 2 ns
Write command hold time referenced to RAS twoa 55 65 B ns 6
Wilte command pulse width ' tyr 15 K ) ns
Wiile command to FAS lead time v 2 ] % ns
Write command to GAS lead time tovn, 2 20 % ns )
Data sét-up time tas 0 0 0 s 10
Data hold time ton 15 20 20 ns 10
Data hold time referenced to RAS towa 8 [ 65 k] ns 6
Refersh period {512 cycles) tree . 64 64 ' 64 | ms
Write command setup time twes 0-f 0 0 ns | 8
CAS to W delay time towo 50 50 60 ns | 8
RAS to W delay time o | 10 110 135 fis 8
Column address to W delay time tavo 65 0 [ ns 8
CAS setup time (GAS-before-RAS cycle) fesn 10 10 10 ns
CAS hold time (CAS beloreRAS cyele) tam 20 % 30 ns
RAS to GAS precharge time tepc 10 10 - 10 ns
CAS precharge lime. 0 0 s
(CAShefore-RAS counter test cycle) il N
RAS hold time rsferenced to OF thox 0 20 L ns )
OF access time ) toea’ 2 2 % ns
OF to data delay Lo % 2 % s
Qutput buffer turn off delay time from OE foez 0 20 0 20(.0 2% | ns
OE command hold time fomn 2 2. % T p s
¢ SAMSUNG
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KM44C256BL
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CMOS DRAM

NOTES

1. Aninitial pause of 200s Is required after power-up
followed by any 8 RAS cycles before proper device
operation is achieved.

2. Viy(min) and Vy{max) are reference levels for meas-

- uring timing of input signals. Transition times are
measured between Viy{min) and Vi (max), and are
assumed to be 5ns for all inputs, -

3. Measured with a Ioad equwalent to2TTL Ioads and
100pF. .

4, Operation within the tgco{max) limit insures that

trac(max) can be met, taeo(max) is specified as a

reference point only. If tzeo Is greater than the

specified taeo{max) limit, then access time is con-
trolled exclusively by teac.

. Assumes that tpep = taco(max).

. tan, twen, tonr are referenced to tpag(max).

~N o,

put achieves the open clrcult condition and is not
referenced to Veu or Vou.
8. twes, tnwol towo and tawo are non restrictive operat

TIMING DIAGRAMS

This parameter defines the time at which the out-

¢ T-46-23-15

ing parameters. They are included in the data sheet

as electrical characteristics only, If twcs>twes(min) -

the cycle is an early write cycle and the data out
put will remain high-impedance for the duration of
the cycle. If towp towdmin} and trao 2 trwo(min) and
tawo > tawo(min), then the cycle is a read-write cycle
and the data out wlil contain the data read from the
selected address. If neither of the above conditions
are satisfied, the condition of the data out is indeter-
minate:
Either tpon oOr taey must be satisfied for a read
cycle,
10. These parameters are referenced to the CAS lead-
ing edge in early write cycles and to the W leading
edge in read-write cycles,

9.

h

_11.. Operation- within the trag{max) limit insures that

trac(max) can be met, trap(max) is specified as a

- reference point only. If taap is greater than the
specified tpap{max) limit, then access time is con-
trolled by taa.

READ CYCLE
!ncr
— Vig—= ) [ tAP o]
R — / \
. tcae tHeD tesH -
. - \ \ 7 _
ol AN | B | i i / O\
’ . oo tRAL .
[_tA—SL "miﬂ tAsG™] TCAH
M v SRR XK ot
l‘lJ_ci " tapn S
T e YOGS - UGBS
'AA -
VIH— _.__ -
- B B R
teAc I toFe
tRAG: toez
PQ-DQy zg:l: - OPEN {m VALID 9ATA~0UT ¥

—totz—

@ DON'T CARE
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_SAMSUNG ELECTRONICS INC ~ 42E D N 79e4142 0010100 T MESHGK °
KM44C256BL R 'CMOS DRAM

TIMING DIAGRAMS (Continued T . T-46-23-15
WRITE CYCLE (EARLY WRITE) '
’ ’ : tRe '
. Vi 1A trp.
— H— - .
RAS v ) tan 7 2 . \_—_
tcap — tosH———— . o
. —— tRcD - tASH
—_ ViH— - -
ons ViL— _/ P 1! '_ fone -/ / 1
| tasa i |tasc - tEar | AL '
A Vi AW COLUMN
Vi — ADDRESS, \.__ADDRESS
= tHAD R
e i -tewe |
twes —“‘WGH»
w ViH—- twe
ViL—
twea
tRWL
oF ViH—
ViL—
!*' toHR
tps [~ = toH— 7
DQyDQy :I/I,t: ' 4 VALID DATAIN - . OPEN —
WRITE CYCLE (OE CONTROLLED WRITE)
) - - - trc
thas tap—

ViH— """

WA . N e o \______ -
\_

tosH

taco I tRsH

R T T N e A 4

tASR | | tran thee - tomn tRAL
VAL B L tcan—

A Vin— ROW /7N coLumn
Vi ADDRESS A -ADDRESS
, )

tcap

. =— tewL—
tRWL : : i
—= ViH— vvvvv'vv'v'Vv'vv"vv'vvv'vv"vvv VAVAVAVAVAVAVAVAV.AVAVAVAVAVAVAVAVAVAVAVAVAV,AV,VAVA Y,
W e R — e — U KSR
toen o
Vik— 7 - v S
R T LI
~ oK ——{ '
ViH— i  TAVAYAVAVAYAVAVAVAYAVAVAV, VAVAVAVAVAVAYAYAVAVAY VAV,
oo g vau oarai X KR

@ DON'T CARE
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| SANSUNG ELECTRONICS INC  42E D _
| KM44C256BL . CMOS pRAM

TIMING DIAGRAMS (Continued) ~ . T-46-23-15
READ-MODIFY-WRITE CYCLE ’ ' )
tRwe:
tras - "“"P',’,
e, =T \
f - tosH :
CRP t "t
RCOD - ASH

CAS V- il ] \\ : —toas — [ 7 ) \ :
Y= ! £ ’t ¢
- [ As | jtRaH ASC CAH
[ ]
A ViH— - ROW ) COLUMN -~ \
Vi — ADDRESS _ADDRESS N\
I b o -
3 tawp -
= tRAD~ towo— [—— towL

tRwD: = tawL—
Vin—

T N R
ViL— . - tAx - - s Z y

~ TOEA .
O Vi XXX X XX VAVAV VAV, W, vavAvava W aamy
ST

=l

= tcac— tos
: thac foez = | =t
Viior - P S f~ VALD YT VIXEY
paroa VioL — toLz & DATAOUT S Y DATAIN "A’!’!’.’”‘M’f.’.’",t&’ﬂ?’

FAST PAGE MODE READ CYCLE

,. tRe
v - taase ~ -
RAS H N~ tan— ! Y,
Y= . f——

tcre teo B Lo (RSH—]
[ | tReD—— F.. lop-— : . .
— - A - ’__‘ _
CAS Vi \ loas [~ foas = tcas

Vie— {RAD 1 : '

. ’ - t'tCSH - = tonnt | - tRAL

AH l
tasA tRAH i} tas? CAH ASC CAH tasc| { toad

_ [ .
A Vit~ ROW COLUMN Y COLUMN COLUMN -
Vi AOD ADDRESS ADDRESS ADDRESS 4
= 3 ——
. tacs o
l“’*l —taoi | [“:! I-—'lﬂcs Yl L-—ths ] [ tron

ViH— i - 1 2y
V:" | o 'M-——'—. Ny \

a}Q&

4
i » RAH
toea CPA:
1
- BE Vin- ao\ } toea } oEA
Vi y i 33 T
loa 1o tore g
taac [ OFF teac |- | |FE] teac L2 tore
 tewz toez foiz OEZ tolz | foez |
Vou— / - y s
- VALID VALID /- VALID
BarDA: - )N paTaout, & DATA-oUT DATA-OUT

m DON'T CARE
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 SANMSUNG ELECTRONICS INC

- KM44C256BL

TIMING DIAGRAMS {Continued)
FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

RAS

=l

DQy-DQ4
FAST PAGE MODE READ-MODIFY-WRITE

RAS

CAS

=]

DQ4-DQy

e

Y2E D BN 7954142 0010102 3 EESMGK

I

CMOS DRAM
T—46—23—15
) 1 tap g
|
f—
- b—tasH—
[——teas— HS—-— tcAs—jl /
] taaL:
[Tasc| | tcar
COLUMN
ADDRESS
b twes _‘___jc.w?‘;———l

WcH
wp

L4

{f |
7!

[ VALID A B
\__Awimf $Arn

©tos |1 tow

00 0.“

i

o

1

»

tRSH
) GRP ——|
}T tcas []'-
ASG I—-\cAH
COL
ADD
- tRwi
towe towo—1 1 | yom

N \
l—l-y__—-._uwn —_{!wp__

AU

tepA—
tcac
ax toEz
tos
—1poH toH
F r
i ou f o
] (ng ¢ '

m DON'T CARE
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'KM44C256BL CMOS DRAM

TIMING DIAGRAMS (Continusc) - T-46-23-15
RAS-ONLY REFRESH CYCLE ' T
Note: W, OE = Don't care”

- - (Rc— - — : . i

I s | \ 3
— ViH— ) -
CAS e _} \ /
- ViH— . - v, vvvv VAVAVAVAAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY -
N K e o R

CAS-BEFORE-RAS REFRESH CYCLE

Note: W, OE, A =Don't care

ViH—

%"—'np —

RAS /
Vi *lnpc—!

CAS

DQ4-DQ4

s

ViH—

tcsh

RO
trp

1R,

RAS

e, \

torF

1CHR— !

ViloH — X

Vot — Y,

—t OPEN

m DON'T CARE
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KM44C256BL
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CMOS DRAM

TIMING DIAGRAMS (Gontinued) T-46-23-15
HIDDEN REFRESH CYCLE (READ) '
. - tac RC 5
{RAG t—trp —~] — thas : [ trp — .
w0 g N N -
torp —I—~ tRCD —=t———tRSH — tcHR ! e
— ViH— -
w " e TR = \
tasR 1— ﬁ'ff:A_H_ [ Lo
M €3
tRcs-—l—— tRAH
— ViH- - . —
T R
Viu— \ | foEa 7 VAVAVAY, VAYATAV V.V VAV, V.Y,
% e ‘ AN
tcac ' -
o thac PC_LZ_ - [=—toez | o
001004 \‘ll‘;’:_—_ g&f VALID DATA-OUT -
HIDDEN REFRESH CYCLE (WRITE) : .
tre —taG
taas tRp—e| [ frp
mo N /N w0 N\
 forp tRcp -f*'_’—— e — tcHR '
i ViH— . -
S Vi _/ [=—tRAD \\ [ \
tasr - ":::H_ - loay -
Vik— ~ TAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY.
S . O
Piwes —| | L—twen —]
- ViH— o AV AV AV AV A AV A A VAV A AV AV AVAVAVAVAY AV AV AVAVAYAVAVAV VAV,
e XX SERRRRXNNRRARRANN
_ Vin— ; 7 yava
o ViL— \
o] L
ViH— i AV AVAV AV AV AW AV AV AV WAV AVAVAV AV WAV VAWAVAVAVAVAVAWAVAVAY
oy W o KOOGS
= toHA - _ @DON‘T CARE .

& SAMSUNG
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KM44C256BL

CMOS DRAM

TIMING D|AGRAMS (Continued) ’
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

- tRAs  _ tep
— ViH— -\ ! -
fAS \ Z t‘
ViL— g - .
fosR teHp———] }— topr— — tasH
Vig— ;
CAS Vi— S _‘Z S , tcas /
: . 1 tasc | toan _{ AL
- Vin— R AR T AAARARATARRAAN GO romn
A - DXCCENRBENEINN. Soomess i
tRAH
READ CYCLE : e | [ Mo Tiron]
.o ~ TR
W
ViL— l troH:
. ViR— L toga
OF Vi— S |
torz 7 ; L l?a —1- tOFE
0Q;-DQy :""_ OPEN VALID DATA-OUT ‘:E—-—
R oL— -
WRITE CYCLE tw
- towL:
— Vii— \AARARATIANAINAAIATIT A Jwes| L t
T e GO e
Vi : ! B Pl
— ViL—
OB v .'25._{ l; " {
DQ1DQs Vi OPEN . VALID DATAINV R
e Vie—- : - : - "L tewe
READ-MODIFY-WRITE - tAwp 1t — ) '
- . t,ﬂcs 1tcwo
— Vin— we  AARRIA AT ARV
W e tore N R
taa .
= ol
fcac toez! fos: i toH
. terz— ot :
sowoor | R
VALD ___; :
DATA-OUT :

_ T-86-23-16

m DON'T GARE
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CMOS DRAM

DEVICE OPERATION

Device Operation

The KM44G256BL contains 1,048,576 memory Iocatlons
organized as 262,144 four:bit words, Eighteen. address
blts are required to address a particular 4-bit word in
the memory array. Since the KM44C256BL has only 9
address Input plns, time muitiplexed addressing Is used
to Input 9 row and 9 column addresses. The multiplex-
ing 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 KM44C256BL begins by stroblng ina
. valld row address with RAS while GAS 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 KM44C256BL
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 initiat-
ed after RAS remalns high long enough to satisfy the
RAS precharge time (tae) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by trasimin) and teas(min) respectively. These minimum
pulse widths must be satisfied for proper device oper-
ation and data Integrity. Once a cycle Is inltiated by
bringing RAS low, It must not be aborted prior to satis-
fying the minimum RAS and CAS pulse widths, In ad-
dition, a new cycle must not begin until the minimum
RAS precharge time, tsp, has been satisfied. Once a cy-
cle begins, internal clocks and other circuits within the
KM44C256BL begin a complex sequence of events. {f
the sequence is broken by violating minimum timing re-
quirements, loss of data integrity can oceur.

Read
A read cycle is achisved by maintaining the wrlte ena-
ble Input (W) high during a RASICAS cycle. The access

time is normally speécified 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 addtess
transition,

If CAS goes low before tacpfmax) and if the column ad-
dress is valid before tasp{max) then the access time to
valld data Is specified by tracimin). However, if CAS
goes low after tgeo(max) or if the column address be-
comes valid after taap(max), access is specified by teac
or taa. In order to achieve the minimum. access. time,

. T-46-23-15
tracimin), it is necessary to meet both trep{max) and

tma(max).

The KM44C256BL has common data I/O pins. The this
reason an output enable control input (OE) has been
provided so the output buffer can be precisely con-

“trolled. For data to appear at the outputs, OE must be

low for the period of time defined by toea and toez.

Wirite
The KM44C256BL 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, OF 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 TAS. The 4-bit wide data at the data
input pins is written into the addressed memory cells,
Throughout the early write cycle the outputs remain in
the Hi-Z state. In the early write cycle the output buffers
remaln in the HI-Z state regardless of the state of the
OE input.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during
the time that data is being written into the same cell _
location. This cycle is achleved by bringing W low af-
ter CAS and meeting the data sheet read-modify-write
oycle timing requirements. The output enable input OFE
must be low during the time defined by toea and tog for
data to appear at the outputs. If towo and tawo are not
met the output-may contain invalid data. Conforming to
the OE timing requirements prevents bus contention on
the. KM44C256BL’s DQ pins.

Data Output -~ .

The KM44C2568L has a three-state output buffer whlch
is controlled by TAS and OE. When eitherCAS or OE is
high (Vi) the output is 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 g, after the falling edge of GAS.
Invalid data may be present at the output during the time

“after torz and before the valid data appears at the out- -

put, The timing parameters teac, trac and tas specify
when. the valid data will be present at the output. This
is true even if a new RAS cycle occurs (as in hidden
refresh), Each of the KM44C256BL operating cycles is
listed below after the corresponding output state
produced by the cycle.
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DEVICE OPERATION (continued)

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

ioErcmnr LI

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

Indeterminate Output State: Delayed Write: (tewp o tawo
are not met)

Refresh

The data in the KM44G256BL. {s stored on a tiny capa-
citor within each memory cell. Due to leakage the data
may leak off after a pertod of time. To maintain.data in-
tegrity It Is necessary to refresh each of the rows every
64 ms. Either a burst refresh or distributed refresh may

be used. 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 of the 512 row address-
es, (AgAq).

CAS-before-RAS Refresh: The KM44G256BL has CAS-
before-RAS on-chip refresh capabllity that eliminates the
need for extérnal refresh addresses. If CAS is held low
for the specified set up time (tcsn) before. RAS goes
low, the on-chlp 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 ¢ycling RAS.
The KM44C256BL hidden refresh cycle Is actually a
CAS-before-RAS refresh cycle within an extended read

cycle. The refresh row address is provided by the on-
chip refresh address counter

T"46~2’3-'l 5 »

ey

Other Refresh Methods: it is also possible to refresh
the KM44C256BL by using read, write or read-modify-
write cycles. Whenever a row is accessed, all the cells
in that row are aufomatically refreshed. There 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 preferred method

CAS-before-RAS Refresh Counter Test

A special timing sequence using the CAS-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the GAS-before- -RAS
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 A, through A are supplled by the on-chip
refresh counter.

Fast Page Mode

Fast page mode provides high speed read write or read-
modify-write access to all memory cells within a select-
ed row. These cycles may be mixed 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 se-
quential row addresses for the same page.

Power-up
If RAS = Vs during power-up, the KM44C256BL might
begin an active cycle. This condition results in higher

. than necessaty current demands from the power sup-

ply during power-up. it is recommended that RAS and
CAS track with Vg during power-up or be held at a
valid Vi in order to minimize the power-up current.

An initial pause of 200xsec is required after power-up
followed by 8 Initialization cycles, before proper device
operation is assured. Elght initialization ¢ycles 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

smmsums
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KM44C256BL CMOS DRAM

o | . T-46-23-15
PACKAGE DIMENSIONS |
20-LEAD PLASTIC DUAL IN-LINE PACKAGE : Units: Inches (millimeters)
0.962 (24.43).
. 0.972 (24.69) % —10°
o1 I 1 1 3o I
1181 % g8
) O Sie cld
(o] ot o o o/
O T T LT LT T T T ——_/
0.009 (0.23)
 ootspag 0.013 (0.33)
0,135 (.43) MIN
0.145.(3.68) . ’
I - - - - . 0.183 (4.65)
MAX
' ] 0.115 {2.92)
MIN
0.100 (2.54) [[_ 0016 041 | . 0.035 (0.89) 0.050 (1.27)
TYP 177 o024 061) | [ 0085(1.40) MAX
20-LEAD PLASTIC SMALL OUT-LINE J-LEAD
0.027 {0.69)
l MIN
r_L_l o O e O I v O e T o O i
sle sle ols sl
) O NI g g g E&, : g S_’,
wla Sle glg 1
3|3 8532 &5
(o} .
R .
I TT T T 17 I sy e
 0670-(17.02) 0.128 (3.25)
0.680 (17.37) 0.125 (3.66)
5] 0.004 (0.1) ﬁg
0050 (1.27) [ H 0.015 {0.38) [ 0.026 (0.66)
TYP [ 0021 053 11 0.032 (0.81) '
: 0,050 (1.27)
| MAX N
218
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KM44C256BL , . CMOS DRAM

: . . 1-46-23-15
PACKAGE DlMENS'ONS (Continued) e

20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE Units: Inches {millimeters)
1,025 (26.04) : . ) | 0113 (287)
1.035 (26.29) ] : - 0.120 (3.05)
(¢ e
) —INDEX §§ @ %
) : Ol =ig Sl i
- g8 S |
oo e = I
_ . _ S i[
i 7 : Y 0,009 (0.23)
t “J I _'I 0013 (0.33)
B .
0016 041) | 0.050 (1.27) ' 0.050 {1.27) s § | 0.100(25¢)
0.022 (0.61) TYP . MAX " E v
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