KM44C258B

CMOS DRAM

256K X4 Bit CMOS Dynamic RAM with Static Column Mode

FEATURES
* Performance range:
thac tcac trc
KM44C258B- 7 70ns 20ns 130ns
KM44C258B- 8 | 80ns | 20ns | 150ns
KM44C258B-10 100ns 25ns 180ns

« Static Column Mode operation

» CS-before-RAS refresh capability

+ RAS.only and Hidden refresh capability
¢ TTL compatible inputs and output

¢ Early Write or Output Enable Controlled Write
+ Single +5V +10% power supply
* 512 cycles/8ms refresh
¢ JEDEC standard pinout
¢ Available In plastic DIP, SOJ and ZIP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The Samsung KM44C258B is a CMOS high speed
262,144 x 4 Dynamic Random Access Memory. Its de-
sign Is optimized for high performance applications
such as mainframes and mini computers, graphics and
high performance microprocessor systems.

Static Column Mode Operation allows high speed ran-
dom or sequential access within a row. The KM44C2588
offers high performance while relaxing many critical sys-
tem timing requirements for fast usable speed.

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

The KM44C258B is fabricated uslng Samsung’s ad-
vanced CMOS process.

PIN CONFIGURATION (Top Views)
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KM44C258B ’ CMOS DRAM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Units
_ Voltage on Any Pin Relative to Vss Vi, Vour ~ -1t0 +70 v
_ Voltage on V¢c Supply Relative 1o Vss B Voc B -1to +7.0 N
| Storage Temperature 0 Tog ~ =-55to0 +150 °C
Power Dissipation B P | 600 1 mw
Short Circuit 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)

Item | Symbol Min Typ Max Unit
| _Supply Voltage | = Vec  _ | 45 | 580 5.5 v
- Ground Vss i o I 0o 0 v o]
Input High Voltage | Vi 24 - Ve + 1 v
Input Low Voltage Vi ~1 0 — 08 Vv
DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted)
‘ Parameter Symbol Min Max Units
Operating Current KM44C258B- 7 — 80 mA
(RAS, CS, Address Cyling @ tac = min.) KM44C258B- 8 loe — 70 mA
o | KM44C2588-10 | =] 60 mA
| Standby Currertt (RAS CS= V.H) lcea — 2 mA
RAS Only Refresh Current KMMCZSSB 7 — 80 mA
(CS =V, RAS Cycling @ tac =min.) KM44C258B- 8 lcca — 70 mA
S ] KM44C258B-10 | = | 60 mA
Static Column Mode Current KM44C258B- 7 — 65 mA
(RAS = CS =V, Address Cycling @ tsc =min.) KM44C2588- 8 leea — 55 mA
o o o KM44C2588-10 ] — 45 mA |
Standby Current (RAS =CS =V -0.2V) lees — 1 mA
, C8-Before-RAS Refresh Current KM44C258B- 7 — | 80 mA
| (RAS and CS Cyling @ tac=min.) KM44C258B- 8 leos — 70 mA
. , _ L KM44C258B-10 o Lo— ] 80| mA
Input Leakage Current
i -10 10 A
(Anyﬂggtﬁqﬁsjw 56 5V aII pther pins not under test = 0V)
[ Output Leakage Currem (Data out |s disabled, OSVOUTSS 5V) lou -10 10 uh
# Output ngh Voltage Level (lon= —5mA) B o Vou | 24 - v
| Output Low Voitage Level (lo. = 4.2mA) | Voo -— 0.4 \'

“Note: lecy, leca, loc, @nd loos are dependent on output loading and cycle rates. Specified values are obtained
with the output open. lcc is specified as an average current.
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KM44C258B

CMOS DRAM

CAPACITANCE (1, =25°C)

Parameter Symbol Min Max Unit
Input Capacitance (Ao-As) Cima — pF
i | Input C;pacnance (RAS, CSV W OF) Cra | = pF
Output Clapamtaﬁ@ (DQ,-DQy) —Vém - pF
AC CHARACTERISTICS (0°C<T.<70°C, Veo=5.0V £ 10%, See notes 1, 2)
KM44C2588.7 KM44C2568-8 KN44C258B-10
Parameter Symbol Unit Notes
Min | Max | Min | Max | Min | Max
Random read or write cycle time AL 130 150 180 ns
Remodaty write cycle time - trwe ) 185 205 245 ns
Stal|;:4é;|;1rvr1n mb@}c[é me {sc 40 45 85 ns
Stahc column modé ré;d modm} w?fne cycle time tsrwe 100 10 135 ns
Access time from FiAS trac ) N 7767 T X 100 | ns 341
| Access time from €S - toxc o 0 % | ns | 345
Access time from column address tas 3 N 0 50 | ns 3N
* Access fime from last wrie taaw 1 & 7 % [ ns | an
o output in Low-Z tou 5| 5 5 ns 3
Oumzr tn;rnoﬂ delay time 7 7 tosr i ﬁdv‘ Wgﬁ 2377 0 % 0 30 ns 7
E@g Vdiagihrf)@ tlr;;from column address | taow l _‘PLL. “—‘7) 1 5 ns
Output data enable time from W tow 45 0 70 | ns
Transition time (rise and fall) ITFM ‘3 50 3 50 3 50 ns 2
_VSV b}ébharge time - e AT B §0 L 70 ns
RS puise width tws | 70| 10000 | 8 | 10000 | 100 | 10000 | s
E_;S pulse width (statlc column mode) trasc 70 | 100000 | 80 100,0(1] 100 | 100,000 | ns
C'S to RAS hold time thsu 20 20 % ns
—'S fo T8 hold time ) tosw 0 W 100 ns
C'S pulse width tes 2 10,000 20 10,000 25 | 10000 | ns
C'S pulsermdth (stahc column mode) - fesc 20 | 100,000 7 20 | 100000 | 25 | 100,000 | ns
B3 to T3 delay time ™ P 50| % | % 7| s 4
ﬁmblun; ;Ee;s delay time trap 15 35 20 1 & Pl 50 ns 1
CS to RAS precharge time “tm s | 5H 7 5 ns
C”Sﬁprecvflarge timé (static column mode) tep 10 T - 10 ns
ﬁ&;ddréisrsisébup time B tasn 0 N 07 7 0 ns o
Row a address hold time tRan 10 15 15 ns
Column address set-up nme tasc 0 0 0 ns
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KM44C258B CMOS DRAM

AC CHARACTERISTICS (Continued)

Parameter Symbol K MMC2§§§~7 KMME!SQN KaACastB 10 Unit Notes
Min Max Min Max Min Max

Column address hold time tean 5| 20 2 s |
Write address hold time referenced to RAS e 55 | 85 75 ns 6
Column address hold time referenced to RAS e | 8 9% 115 ns
Column address to RAS lead time O tw | B 0| o s ||
Column address hold time referenced to RAS rise | tau 10 i 10 ) 10 ' - ' né 1
Last write to column address delay time tiwap B 7270 50 25 ¥ 25 _ 4 | ns '
Last write to column address hold time arLw (;5 75 7 95 ns
Read command set-up time referenced to C3 i tncs’ 0 0 0 . ns
Read command hold time referenced to C§ N tm;,. ] ¥0 - 0 0 7 ns 9
Read command hold time referenced to RAS e 0 o ] 0 7 0 ns 9 o
Wite command hold time o | 16 2 2 s -
Write command hold time referenced to RAS twen 55 65 75 ns 6
Write command pulse width B twe ] 715 ' 20 20 ns
Write command inaél?v;};me - tw 7710 ; __10 [ 10 B ns
Write command to RAS lead time W™ 20 T - % ns
Write command to CS fead lim:i B fowe 20 B I 20 7 25 B ns -
Data-in set-up time 7 tos 0 ] 0 B 0 _ms 10
Data-in hold time 1Dﬁ ”15 o 20 ] 20 ) ns 10 o
Data-in hold time referenced to @ o m _515 1 §§ o 75 3 ns ._,§_, ‘
Refersh p*ergdr(fﬂ;‘cycies)‘ , | e wi' 8 8 8 ms |
Write command set-up time twes 0 o _9 0 ns 8
CS to W delay time (read modify write cycle) towo 50 = 60 ns 8
RAS to W delay time (read modify write cycle) trwo 100 110 135 :ns” 8

| Column address to Wdelay fime | two | 8| nl e[ [ | s
CS setup time (CS-before-RAS refresh cycle) H,l,c,s,n, | o 10 0 st
S hold time (CSbelore RS refiesh cycle) ~ low | 3 EINEIEEE
RAS 1o TS precharge time o *lmiijo ', | w0 10 s
%ﬂeﬁr{‘:g%él?:umer test cycle) lom % 0 % s
RAS hold time referenced 1o OF taow 5| 20 20 ,,W B s ]
OF access time toea 20 .1 2% | ns
OF to data delay oo | 2 0. | % |
Output buffer tur?\ >(‘)Vf‘!_c-1‘élay time from:E h toez W 0 20 0 o 20 0 7 725 ns |
OF command hold time e | 2] 0 % ns

¢ SAMSUNG
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KM44C258B

CMOS DRAM

NOTES

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

operation is achieved.

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

pin will remain high impedance for the duration of
the cycle. If towp 2 tewolmin) and tawp 2 tawp{min) and
tawo > 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 indeter-
minate.

3. Measured with a load equivalent to 2 TTL loads and 9. Either tacn Or teaw must be satistied for a read
100pF. cycle. ‘

4. Operation within the trcp(max) limit insures that 10. These parameters are referenced to the C5 leading
trac(max) can be met. tacp(max) is specifled as a edge in early write cycles and to the W leading edge
reference point only. If tacp is greater than the in read-write cycles.
specified tacp(max) limit, then access time is con- 11. Operation within the tasp(max) limit insures that
trolled exclusively by tcac. trac(max) can be met. tgag(max) is specified as a

5. Assumes that taco> taco(max). reference point only. If taap is greater than the

6. tawn, twen, tons are referenced to trap{max). specified trap(max) limit, then access time Is con-

7. This parameter defines the time at which the out- trolled by taa.
put achieves the open circuit condition and is not 12. Operation within the tiwap(max) limit insures that
referenced to Von or Vo tauw(max) can be met. tiwap(max) is specified as a

8. twcs, trwp, towp and tawp are non restrictive operat- reference point only. If tiwap is greater than the
ing parameters. They are included in the data sheet specified tiwap{max) limit, then access time is con-
as electrical characteristics only. If twcs> twes(min) trolled by taa.
the cycle is an early write cycle and the data out

TIMING DIAGRAMS (continued)
READ CYCLE
tRc
trP
= V= T tRas 2
RAS Vi ; Y o \
icre | | losH
taco tRSH - ——e—
_ ViH— ¥ t
cs Vi / i“"““"‘l cs
tar
tasr— =1 tRAH tRAL taH
ViH—
A V':_ ADRD%";SS COLUMN ADDRESS
I | — ———tacul
tRcs tRRM
= ViH— vvvv.v.vvvvv‘vvvvvvvi‘
v v SOOI o R L%
L taa
o Vin— toEa
OF Vi—
}:—icm—— toFF
tRac toez
barpa, T | @ VALID DATA
VoL—
}—"cu

m DON'T CARE
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KM44C258B

CMOS DRAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

| Y R p— N —_
e - tRAS -
o V=" [ R ]
RAS "
ViL— !
! - tosH - —
i Icrp
‘r—" 1= -tRcpr = ~tRSH-
— -—flcs
= ViH— :
cs Vie— / p—-tRs0 z
tASA - —erf r"—r‘mu L tean——]
4
Vik— ROW
A Vi m;moness GOLUMN ADDRESS
I I
L twes _| tweH
- ViH— I~ twe- "a"AYAVAYAVAVAYAYAVLY. v.v.v v.v.v.'.v.v.v.v’v.v‘v.v
W e ARG
twer — —
- oWl ——— - ————
§ ViH—
0€ ViL—
toHR
1os ton
Vig—
DQ;-DQ4 v::— VALID DATA-IN OPEN

WRITE CYCLE (OE CONTROLLED WRITE)

RAS

=

OE

DQ-DQy

—_

Vik— ﬁ
ViL—
tcap | thco

ViH—
ViL— _/

" tcan

tasn tRA J———‘l
ViK— ROW COLUMN m
Vi— ADDRESS ADDRESS
tasc| [T ~low,

e AT
Vin- )

i
Vir— i 090009000007 0 I00NTITIY
e OO o, XOO0COMOGOMAOO0000

m DON'T CARE
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KM44C258B

CMOS DRAM

TIMING DIAGRAMS (continued)
READ-WRITE/READ-MODIFY-WRITE CYCLE

tRwe
: tap
| tRas p——
N ViH—
RAS v::_ tRAL s
— g — -
1 ' tcap
~REL tReD + ———————tRSH - it L‘
_ ViH— — tcs
cs ViL— [
i—-q_ fcan
A :'”_ COLUMN ADDRESS
nL—
I
! L——"— e teWp ————————=—f b towt
= - tRwD p=—tRWL
I
- ViH— —~ - twP-
! = L - 1awD- -
w ViL— i - 1AL« ] N
{0EA .
Vin = OGO XXX X XXM
OF ViL— A‘A‘A’A A’A’A.A.A‘AOA.A.A’A.A‘A’A‘A’A’A’A‘A’A’A.A’A" L'OEU
i - —tAac— L’EEZ_ 'os b——tDH
| i
Viow — ‘ N VALID VALID ’v.v.v.v‘v‘v‘v.v.v.v.v.vvn
) X0
00100y — i DATA-OUT patain_ JO00OOCOOOOCOONA
|
STATIC COLUMN MODE READ CYCLE
— - tRagc——-- - - = =—1RP
_ ViH— _-\
RAS
ViL— ' [
task- —--1 (= =—+lRan  — —1sc ts¢ —— traL tan
Vin— ROW COLUMN COLUMN COLUMN
A Vig— ADDRESS ADDRESS ADDRESS ADDRESS
1
— tRaD — tcrp
- tap —_— = tcpp — ‘L— -tRSH
! ;
== Vin— I “tese —— tesc—=— )
ARH
cs ViL— | H ] z o]
: t
tRCS To—— "- [L_ "H‘H YRGS ACH
I
/ i
W v SOOI
H 1
i tAOH —¢~
. ViH—
OE Vie—
! toEA| loFF ] toga toez
tcAC toez lM'____
toFF
- 188 ——] | b=t
» thom A tcac
lAac L——l
Vou— | VALID VAL VALID
DDA DATA DAT DATA
etz =y - teuz -

m DON'T CARE
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KM44C2588 CMOS DRAM

TIMING DIAGRAMS (Continued)
STATIC COLUMN MODE WRITE CYCLE (W controlled early write)

frmem e e tRASC - - -— L—-'lHP'
— Vig— ™\
RAS " \ \
ViL— k

tgan e 1ASC P lcad o
tASA ——eard ~ tcan -

Vin— ROW COLUMN ' coJL:MN [ coLumn NOGOOOOOOOOOOAN)
A Vie— ADDRESS ADDRESS ADDRESS ADDRESS AXXXOOIAXOONY
- Vin— .':" \AAN v"’v" \AAS v'v.v.v
S RSN

~
- Vin—
w ViL— |
o Vin—
OE Vi
L
- fos —S -ton

ViH— Y Y Y VY VALID D A Y TS Y Y

LBV T S W RN

STATIC COLUMN MODE WRITE CYCLE (CS controlled early write)

tRP
- = e——e - ————1RASC- - —— ————-——1
ViH— b

Vie— l
1ASR =] [— —+lmn | Htmn l—- —}-tean
: |
Vin— ROW COLUMN COLUMN COLUMN
A Vi— ADDRESS ADDRESS ADDRESS ADDRESS
1

RAS

1 I -
- - 'AWR‘1 4 !
- -lRAD L TASC e tcp-
)——4~ ASC
— ViH— tcse | 4 fesc |
cs
Vit—
b— o ot | )
RCD L Ctseo | {Wcs V‘
1 t
twes | _wen W r ‘_lvgcn W
e ViH— - twp - - 1wp-—
w
e | \ |
oF v
ViL—
= -toHe:
1
os ==1-toH

Vin— v » FA VAV VAVA VAV ATV, V)
por00 g JOORXORXXXXXIN e . CORAAARARANEA
m DON'T CARE
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KM44C258B

TIMING DIAGRAMS (Continued)
STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE

- ! | t
RAS Vin— RASC Z_
ViL— | S
tAsR - tRAH
; | | |
Vin— s
A " ROW COLUMN ADDRESS COLUMN ADDRESS
Vil— ADD
tasc tcan ' L-—‘———tcnp
tRAD tsRwe tRaL
cs Vin— S tLwap tRWL H
Vie—
r——"tRCD fewo wp
tawn | tawo = towL
w Vin—
Vi — tRwWD
~ toen ~ \
— ‘/IHA -
OE / ’ t
ViL— toeo . %—ﬁi
- LALW - —w—
toea ! tha toez
tos
—— [ow
taa toE2 tDH N
trac t+ ! 10EA
ViioH — D, D ) Y .'
DQ:-DQs 0 ouT N out AR ‘ ‘
|
tewz
STATIC COLUMN MODE MIXED CYCLE
. ViH—
RAS ViL—
!
t
}—- -tRCD ~—= i
Vin— i tesc
cs Vi — ]‘ taAD 5
tiwap
1 1 !
2SR RAT Hasc ——lcw——1
R Vin— AOW COLUMN TOLUMN COLUMN
ViL— ADDRESS ADDRESS ADDRESS ADDRESS
——tawR
Vig— = twP-
w ViL— { teac -
el
twer toeD
} taw
I foga
. Vik—
OE ViL—
T )
i [
' *_Icu[__ toez
———1DHR - —
t
T——‘__ T_ tAA—~— tAOH tos +={ —011
DS DH
Viior — ]
DQ0Q: | T O Dour DomH Din
-t | |
WRITE l READ READ 1 WRITE

m OON'T CARE
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KM44C258B

CMOS DRAM

TIMING DIAGRAMS (Continued)
RAS-ONLY REFRESH CYCLE

NOTE: W, OE = Don't Care - pe—
Vin— - ﬁ{ e
RAS Vie—
teee_| |
, Vin— w {
és Vi
| tasR
Vin— Y XY XX O XY
, o (RN XX

CS-BEFORE-RAS REFRESH CYCLE
NOTE: W, OE, A =Don't Care

SO0

\__

\/ \/ """"""""""‘
‘ A AN

e ARPL ]
L ViH—
RA
s ViL—
trrC
tosr
. Vin—
cs ViL—
I
—t - -loFF
Vou—
0Q4-DQ4
VoL—

OPEN

m DON'T CARE
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KM44C258B

CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

tRe tRe
:r— —-—tRag—- ——{ b—tRp—— ‘-—- ‘tRAS 7~ tRp
w T\ \ \_
RAS
ViL— 1
. AR — -
. t tRCD -~ ~=t—=——1RSH
r— pa r-w.w«-i——ﬁutm_—— —— torR ——{ = - tcap——
ViK— | |
= o]
ViL— ¥
‘ ! tRaH J tat
ASR-- —
Vin— : e a " v
ROW LAAANAXXAAAAAXAAN)
) ViL— ADO COLUMN AvoRess A’A’A"‘A’A’A‘A.A‘A.A.A‘A’A‘A‘A.A.
tRcs tRRH
Vin—
W
Vi — o
™ [\M toea
oF Vin—= ‘ROH‘T
Vi tcac H o
b i —1oFF
b toez
v r— trac
OH—
DQ1-DQs VALID DATA-OUT )
VoL—
F
HIDDEN REFRESH CYCLE (WRITE)
- --tre - ——p—— - - -1RC —_—
v - A — Inp-—l RAS tRp ——
RAS " e tawr——] &
ViL— f W
%——' -tcHR tcrp

-
) -;—% = tReD——=T—tRsH '4‘]
\
i

Vin— 4
o Vv __/ } ‘:’mﬁpﬁ“ S Z
= tasc
[ 1o o] tran tean
tasr —
Vin— OO NE 0L 00 PTNNY: SOI OO EN T I e N
S LKA R RO Aooness XEOOOOGUOGGIOCOOUOONOCOXKOGRAE
—&c—s e twen- | -
Vin— tRwi - av 'v-vv ‘B'AA", "SA'A'ASBBAAD VYV VY VVWV\N
w Ve i QOO OO
twp
Vin—
13
Vig—
—- ~—————1DHR ot
lus—ﬁ:{ L——— toH —=—]
Vin— L
DQ4-D04 Viee VALID DATA-IN OPEN mDON'T e

¢ SAMISUNG

Electronics

242



KM44C258B CMOS DRAM

TIMING DIAGRAMS (continued)

|
pESL ‘—— tCHR- — 1AsH e tcrp ",

ViH— ics -

cs Vie— |
READ CYCLE o e e

ViH— R O A AT T F - . ANAAAAAAX X

A v~ SRRSO oMK AcorEss XX
tRCs- +— -—% [ N i — tacw

Vin— T o
w : L tROH ,

ViL— \+j:“\ tCAC: ~] H‘:(CH —_‘m
R VAT ATATAVAVAV W W VA A AVAVA ' ATAVAYAY, \/\) — (EA A VXYY VYV VY VAAN Y VYY
o€ b ° AR

H L——‘tOFF -

- ‘ L+ 10EZ -

[ '] 1

bavbas  VoR— , ! W VALID DATA-OUT )__.
Vo= ] )

T 1

WRITE CYCLE tasc ||
I AV AT A VAV AVAVAVATAVAY.Y AV Y WA VAVAY VA Y, INNAANY Y Y Y YAAANAANANNRAAAANANN
A S T
Vin— Y TAVATAvAravAYAv v vavavavavivay.e Wit twe - WATATAYAVAVAVITAVA o a2 G AVATATA" VAVATAY Y vavAvLY.
W v OO ;tofofofo!o?ofoio?o!0!0202020-!020!0202020202020202020202
77777 A I R VA AT ATATAYA VAT AT YAy et B B AVAVAYAY, VAW AVATAV AV Y AV Y. VAV AV W AW VAT AVAVAY Y AVAV AW W, VAT AWy, " 80 A'AAATAAAAYAVAVAY
I
|_tos | '
QDA :::: OPEN { vauppatan  § J ‘
READ-MODIFY-WRITE CYCLE i oar -
A
e |
— ViH—
w ViL—
!_cﬂL
p— flawtfo—i
s Vil .2'2a' 2 0 0 00000400808 AR06 vavavaravavay
“ W R RO, | foee | 1]
taa— | |—loez -2

—tcac
toLz— . .
VioH— i DATA-X DATA }
0Q:0Qs out N
oL—

m DON'Y CARE
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KM44C258B

CMOS DRAM

DEVICE OPERATION

Device Operation

The KM44C258B 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 KM44C258B has only 9 ad-
dress input pins, time multiplexed addressing is used
to input 9 row and 9 column addresses. The multiplex-
ing is controlied by the timing relationship between the
row address strobe (RAS), the column address strobe
(CS) and the valid row and column address inputs.

Operation of the KM44C258B begins by strobing in a
valid row address with RAS while CS 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 CS. This is the beginning of any KM44C258B cy-
cle in which a memoary location is accessed. The specif-
ic 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 CS have returned to
the high state. Another cycle can be initiated after RAS
remains high long enough to satisty the RAS precharge
time (tgp) requirement.

RAS and CS Timing

The minimum RAS and CS pulse widths are specified
by teasimin) and tes(min) respectively. These minimum
pulse widths must be satisfied for proper device oper-
ation and data integrity. Once a cycle is initiated by
bringing RAS low, it must not be aborted prior to satis-
fying the minimum RAS and CS pulse widths. In addi-
tion, a new cycle must not begin until the minimum RAS
precharge time, tre, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM44C258B 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 ena-
ble input (W) high during a RAS/CS 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 CS and on the valid column address tran-
sition.

It CS goes low before tago(max) and if the column ad-
dress is valid before taap{max) then the access time to
valid data is specified by tasc{min). However, if C8 goes
low after tpcp(max) or if the column address becomes
valid after tgap{max), access is specified by tcac Or taa.
In order to achieve the minimurn access time, taac{miny,

it is necessary to meet both tacolmax) and trap{max).

The KM44C258B has common data IO pins. For this rea-
son and 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 KM44C258B can perform early write, late write and
read-modify-write cycles. The differece between these
cycles is in the state of data-out and is determined by
the timing relationship between W, OE and CS. In any
type of write cycle, Data-in must be valid at or before
the falling edge of W or T3, whichever is later.

Early Write: An early write cycle |s performed by bring-
ing W low before TS, 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
remain 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 achieved by bringing W low af-
ter CS and meeting the data sheet read-modify-write cy-
cle timing requirements. The output enable Input (OE)
must be fow during the time defined by toea and toez for
data to appear at the outputs. If tcwp and tawp are not
met the output may contain invalid data. Conforming
to the OF timing requirements prevents bus contention
on the KM44C258B's DQ pins.

Data Output

The KM44C2588 has a three-state output buffer which is
controlled by 5 and OE. When elther TS or OE 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 CS. 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 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 KM44C258B operating cycles is listed be-
low 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, Static Column Mode Read, Static Column
Mode Read-Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Stat-
ic Column Mode Write, CS-only cycle.

Indeterminate Output State: Delayed Write (tcwo OF trwo
are not met)

Refresh

The data in the KM44C258B is stored on a tiny capaci-
tor 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 every
8 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 CS remains high. This cy-
cle must be repeated for each of the 512 row address-
es, {Ag-Ag).

CS-before-RAS Retresh: The KM44C258B has CS-before-
RAS on-chip refresh capability that eliminates the need
for external refresh addresses. If CS is held low for the
specified set up time (tcsq) before RAS goes low, the
on-chip refresh circuitry is enabled. An internal refresh
operation automatically occurs. The refresh address is
supplied by the on-chip refresh address counter which
is then internally incremented in preparation for the next
CS-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 CS active time and cycling RAS.
The KM44C258B hidden refresh cycle is actually a CS-
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: It is also possible to refresh
the KM44C258B by using read, write or read-modity-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
refresh in this manner but in general RAS-only or CS-
before-RAS refresh is the preferred method.

CS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CS-before-RAS
refresh counter test cycle provides a convenient method
of veritying the functionality of the CS-before-RAS

refresh activated circuitry. The cycle begins as a CS-
before-RAS refresh operation. Then, if TS 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 Ag are supplied by the on-chip
refresh counter. The Ag bit is set low internally.

Static Column Mode

Static column mode allows high speed read, write or
read-modify-write random access to ail the memory cells
within a selected row. Operation within a selected row
is similar to a static RAM.

A static column mode read cycle starts as a normal cy-
cle. Additional cells within the selected row are read
by applying a new column address while W=V, and
RAS=V,.

A static column mode write cycle starts as a normal cy-
cle. Additional cells within the selected row are writ-
ten by applying a new column address while RAS = v
and toggling either W or CS. The data is written into
the cell triggered by the latter fatling edge of W or CS.

Power-up

It RAS = Vgs during power-up, the KM44C258B might
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
CS track with V¢ during power-up or be held at a valid
Vi in order to minimize the power-up current.

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

AS cycles. An initialization cycle is any cycle in which
RAS is cycled.

Termination

The lines from the TTL driver circuits to the KM44C258B
inputs act like unterminated transmission lines result-
ing in significant positive and negative overshoots at
the inputs. To minimize overshoot it is advisabie to ter-
minate the input lines and to keep them as short as pos-
sible. Although either series or parallel termination may
be used, series termination is generally recommended
since it is simple and draws no additional power. It con-
sists of a resistor in series with the input line placed
close to the KM44C258B input pin. The optimum value
depends on the board layout. It must be determined ex-
perimentally and is usually in the range of 20 to 40 ohms.
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DEVICE OPERATION (continued)

Board Layout

It is important to lay out the power and ground lines on
memory boards in such a way that switching transient
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 possi-
ble to avoid skew. In boards with may DRAMs these
lines should fan out from a central point like a fork or
comb rather than being connected in a serpentine pat-
tern. Also the control logic should be centrally located
on the memory boards to facilitate the shortest possi-
ble address and control lines to all the DRAMs.

Decoupling
The importance of proper decoupling can not be over

PACKAGE DIMENSIONS

20-LEAD PLASTIC DUAL IN-LINE PACKAGE

emphasized. Excessive transient noise or voltage droop
on the V¢ line can cause loss of data integrity (soft er-
rors). It is recommended that the total combined vol-
tage changes over time in the V¢ 1o Vss voltage
(measured at the device pins) should not exceed 500mV.

A high frequency 0.14F ceramic decoupling capacitor
should be connected between the V. and ground pins
of each KM44C258B using the shortest possible traces.
These capacitors act as a low impedance shunt for the
high frequency switching transients generated by the
KM44C2588B and they supply much of the current used
by the KM44C258B during cycling.

in addition, a large tantalum capacitor with a vailue of
47uF to 100xF should be used for bulk decoupling to
recharge the 0.14F capacitors between cycles, thereby
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 aray.

Units: Inches {millimeters)
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PACKAGE DIMENSIONS (continued)

20-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters)
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