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CMOS DRAM
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266K X 4 Bit CMOS Dynamic RAM w;th Static Column Mode
(Write Per Bit Mode)

FEATURES
* Performance range:
trac teac trc
KM44C268B- 7 70ns 20ns 130ns
KM44C268B- 8 80ns 20ns 150ns
KM44C2688-10 100ns 26ns 180ns

Static Column Mode operation
Write Per Bit Mode. Capability

CS-before-RAS refresh capabllity
RAS-only and Hidden refresh capability
TTL compatible inputs and output
Early wrlte or Output Enable Controlted Write
Single +5Vx10% power supply

612 cycles/8ms refresh
JEDEG standard pinout

Available in Plastic DIP, SOJ and ZIP
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- GENERAL DESCRIPTION
" The -Samsung KM44C268B is a high speed CMOS

262,144X4 Dynami¢c Random Access Memory. Its
design 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 KM44C268B
offers high performance while relaxing many oritical
system timing: requirements for fast usable speed.

CS-before-RAS refresh capablhty prov1des on-chip auto -
refresh as an alternative to RAS-only Refresh. Allinputs
and output are fuily TTL compatible.

The KM44C2688B is fabricated using Samsung’s advanc-
ed CMOS process.

PIN CONFIGURATION (7op views
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_Pin Name

Pin Function

; Ao-As

Address Inputs

RAS

Row Address Strobe

cs

Chip Select Input

WB/W

 Wite Per Bit/Read/Write Input

OE

Data Output Enable

Wi/DQyv
W4/DQg

Write Select/Data In, Out

Veo

Power (+5V)
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SANSUNG ELECTRONICS INC  42E D HN 7964142 0010142 Y
'KM44C268B CMOS DRAM
ABSOLUTE MAXIMUM RATINGS* . [T-46-23-15

_ tem Symbol Value ﬁnlls
Voltage on Any Pin Relative to Vss Vin, Vour —1to +7.0 v
Voltage on Veo Supply Relative to Vss Vee =1to +7.0 -V
Storage Temperature Tstg’ -85 to +1560 °g
Power Dissipation Po 600 mw
Short Circuit Output Current los 50 mA

1

* Permanent device damage may occur it “ABSOLUTE MAXIMUM RATINGS” are 'excee'ded. Functional Operation

should be restricted to the conditions as detalled In the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability. .

RECOMMENDED OPERATING CONDITIONS (vetago reforenco t Ves, Ta=0 to 70°0)

item Symbol Min Typ Max Unit .
Supply Voltage Veo 4.5 : ,5.0 5.5 v
‘Ground ] Vss 0 . 0 Q Y
Input High Voltage Vi 2.4 = Vee+1 V.
Input Low Voltage VL -1.0 = 0.8 \
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Min Max Units
. . KM44C268B- 7 — 80 [ mA
Operating Current® i KM4402688- 8 | lco - 70 | mA
(RAS, C8, Address Cycling @ tro=min) KM44C268B-10 - 80 mA
Standby Current '
(ﬁA_S=(TS-=V|H) lcc2 - 2 mA
RS oy s Guront oz | e | 2 | o |
(C8=Vin, RAS Cycling @ tac=min.) KM44C2688-10 — | 60 | mA
Static Column Mode Gurrent ﬁuigggggg g | 0 gg m‘;
(RAS=C3=V\, Address cycline @ tsc=min. KM44G268B-10 cc4 _ 45 mA
Standby Current 7 _
(RAS=C5=Vcc—0.2V) lces 1 mA
GS-Before-RAS Refresh Current* meggggg g | — ?g ":“:
(RAS and CS Cycling @ tac=min.) KMA4402685-10 CC6 ~ o e
[nput Leékage Current - 7
{Any input OSV|n<6.5Y, s -10 10 | pA
all other pins not under test=0 volts)
Output Leakage Current _
. (Data out is disabled, 0<Vour<5.5V) lou ] 10 1o uA
Output High Voltage Level (lon=—5mA) Vou 2.4 -V
Output Low Voltage Level (lo,=4.2mA) ~ VoL — "] 04 2

*NOTE: lcct, loca: lccs and lcce are dependent on output loading and cycle rates. Specified value are obtained
with the output open. Icc is specified as an average current. .
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SAMSUNG ELECTRONICS INC
KM44C268B

CAPACITANCE (1,=25°¢)

Elect:onics

P

Parameter Symbol Mi’nr Max Unit
Input Capacitance (Ag-As, D) Cini - 6 pF
Input Capacitance (RAS, CAS, W, OE) Cinz - 7 pF
Output Capacitance (DQ1-DQ4) Coa — 7 pF .
AC CHARACTERISTICS (0°c<Ta<70°C, Vco=5.0V10%, See notes 1,2)
KM44CZGBB-7 KM44C268B-8 [ KM44C268B-10
Parameter  Symbol — Unit | Notes
) . Min] Max |[Min| Max |Min| Max ;
Random read or write cycle time tre 130 150 180 ' ns_
Read-modify-wrile cycle time tawg [ 185 205 245 ns
Static column mode cycle- time tsc | 40 45 55 ns
Static column mode read-modify-write cycle timg | tspwe [ 100 - {110 135 ns
Access time from RAS tac | - 70 80 100 | ns [3.4,11
Access time from C8 tcac 20 20 25| ns [345
Access time from column address taa ] 35 40 60| ns | 3,11
-1 Acgess time fro'm, last write taw 65 75 ] 95| ns 3,12
CS to- output in Low-Z toLz 5 B 5 5 Ais | 3
Output buffer turn-off delaytime toer 0 251 O 26 O 30§ ns 7
Output data hold time from column address taoH 5 ) 5 5 ns
Qutput data enable time from W ' tow 45 50 70| ns
Transition time {rise and fall tr 3 50| 3 50| 3 50(ns | 2
RAS precharge time - trp 50 , 60 70 ns
RAS pulse width tras 70| 10,000| 80| 10,000 1'00 10,000 | ns
RAS pulse width (static column modé) trasc | 70]100,000] 80 (100,000 | 100 100,000} ns
TS to RAS hold time R | 20 20 25 ns
RAS to CS hold time fcsH | 70 80| 100 ns
CS pulse width tcs ~ | 20] 10,000| 20| 10,000| 25| 10,000} ns
CS pulse width (static column mode) tosc 20{100,000| 20)|100,000} 25 100,000 ns
RAS to T3 delay time. thap | 20 50| 25 60| 25 76| ns | 4
RAS to column address delay time tHADV |15 35; 20 40| 20 50{ ns | 11
CS to RAS precharge time tcrp 5 5 5 ns
C5 Precharge time (CBR mode) toen | 10 10 10 ns
CS precharge time (static column mode) tcp 10 1o 10 ns
Row address set-up time task 0] 0 0 ns
.| Row ‘address hold time tRAH 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Golumn address hold time tcan | 15 20 20| ns .
Write address hold time referenced to RAS tAwR 55 65 75 ns 6
Column address hold referenced to RAS tan 85 95 115 ns
o
s SAMSU NG 250



- KM44C268B | . CMOS DRAM
' T T-46-23-15 {
AC CHARACTERISTICS (continued) : .

! SAMSUNG ELECTRONICS INCrtrn_v_q‘aﬁE_imvi!‘;?_jgu'm_gar‘V[Jdm];_uq"Varué*mgc-iK

) KM44C268B-7 | KM44C268B-8 | KM44C268B-10
Standard Operation Symbeol |—= Unit | Notes
) Min| Max [Min| Max |Min| Max

Column address to RAS lead time | tra. | 35 40 50 | ns

Column 'address hold time referenced to RAS rise | tan | 10 10 10 ns

Last write to column address delay time | twan f 20| 30| 25 as| 25 45| ns

Last write to column address hold time taniw | 66 75 ' |95 ~ | ns

Read command set-up. time referenced to 08 thes | O 0 1 o ns

Read command hold time referenced 0 05 - | tren | O]~ ol 0 | ns 9

Read command hold time referenced to RAS trAH 0 0 0 ] ns | @

Write command hold time ) twer 15 20 20 ns

Write command hold referenced to RAS twer | 66| . 65 ' 75 ns 6

Wrife command pulse width twe 16 20 ' 20 ns

Write command inactive time ' ) twi - 10| - 10] 10 ns

Write command to RAS lead time trw | 20 20 25 ns

Write command to CS lead time tow. | 20| 20 26 ns

Data set-up time- C tos 0 0 . 0] ns | 10
| Data hold time ton 15 20 20 ns | 10

Data-in hold time referenced to RAS tong_ {66 65| 75 ns| 6

Refresh period (512 cycles) ) tReF 8 8 8| ms .

Write command set-up time ' ' twes 0 0 E 0 ns 8

CS to W delay time (read modify write cYcle) towp 50 - | s0 60| ns 8

RAS to W delay time (read modify write cycle) tawo |100] 110 135 ns| 8

Column address to W delay time tawo | 66 70 ] 85 ns| &

G5 setup time (CS-before-RAS cycle) tcsr 1ol 10 ] 10 ) ns |

GS hold time (CS-before-RAS refresh cycle) ten .| 30 30 30| ns

RAS to GS precharge time j tapc_| 10 10 10 ns

(cz%-pi)r:f%}::r-%%n;iunter test cycle) fopr | 35 40 80 ns

RAS hold time reference to OE  thon | 15 20 | 2 ns

OE access time ) toea 20! . 20 25| ns

OE to data delay ' toen 20 20 25 s

Output buffer turn off delay time from O toez 0 20| o 20| © 25| ns

OE command hold time toew | 20| 20 26 " ns

Write per bit set-up time twes | O : 0 0 ns

Wiite per bit hold time ' B ' tweH 10 15 156 ns

Write per bit selection set-up time twos of D 0 0 ) | ns

Wiite per bit selection hold time - | twow | 10| 15 15 1| ns
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KM44C268B

CMOS DRAM

NOTES (Continued)

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

2. ViH(min) @nd Viymax) are reference levels for measur-
ing timing of input sigrals. Transition times are
measured between Vinimin) and ViL(max, and are
assumed to be 5ns for all inputs.

L T-46-23-15

the data out pin will remain high Impedance for the
duration of the cycle. If tcwo2tcwo(min) and
tnwo>tnwo(mm) and tawo2tawpmin), 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.

3. Measured with a load equivalent to 2 TTL loads and 9. Either trcH or tpry must be satlsfued for a read
100pF. cycle.

4. Operalion within the trcpmmax) limit insures that 10. These parameters are referenced to the CS
tRAC(max) can be met. tropmax) is specified as a leading edge in early write cycles and to the W
reference point only. If trcp is greater than the leading edge in read-write cycles.
specified trcpmax) limit, then access time is con- 11, Operation within the frapgmax; limit insures that

« trolled exclusively by tcac. tRAcimax) “ can be met. trapmax) Is specified as a

5. Assumes that tRcp>tRcD(max). reference point only. If trap is greater than the

- 6. tar, twer, tour are referenced to tRAo(max) . specified trapmax Iimit, 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 fs not 12. Operation within the twapimaxj limit Insures that
refernced to Vow or Vor. taLwimay can be met. tiwapmax is specified as a

8. twes,-trwp, tcwp and tawp are non restrictive reference point only. Jf tiwap is greater than the
operaling parameters. They are included In the data specified tLWAo(max, limit, then access time Is controll-

_ sheet as electrical characteristics only. If ed by taa.
twes2twesiming the cyole is an early write cycle and
TIMING DIAGRAMS
READ CYCLE :
'nr'
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WRITE CYCLE (OE CONTROLLED WRITE) -

¢ SAMSUNG E ~42E D A 7?9
KM44C268B CMOS DRAM
TIMING DIAGRAMS (Gontinued) | | T-46-23-15
WRITE CYCLE (EARLY WRITE) . :
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TIMIN GD IAG RAMS (Continued)

READ-MODIFY-WRITY CYCLE

CMOS DRAM

. T-46-23-15"

taas tap —f
— Vi — B .
RAS V'" \L . ;t—_’
- _ ) -\
tesu
I teap ot T tere
Cs Vg ~° S tcs
Vie ——/ . le—_
. asn | | taan . teanf
Voo — . ] )
QR % TIN50
[ B l [ -
fwes weH RCS towo tow !
1 - trwo B tav -
[ Vi — J
WEW VW — twp
Y ROF— - R
. taa ! i
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OE Vi — y,
twos | [ twon ] tea ! toe
. | trsc ¢ . u_—l Fﬁ'.s. e top =
Vi WASK e HERXXXRIXITRRS
v Ve — K B R v onra e R
toiz= !*——‘ ta
WaDQs |y I’_ 7 RS (EZ
Vo — OPEN — DATA-OUT ™
STATIC COLUMN MODE READ CYCLE le—top ]
— vﬂ’i - 'nm
" Vi = tasn \-
t
et = ts tsc traL ..A.H
A Vi —& “AOW "‘E@Z COLUMN 8 columN . \[ COLUMN A
v, — YA AooRESS VY. ADDRESS __ADDRESS >‘\; _ADDRESS
trap . . Yore
tar - - T —-l k——-'.....
8 Vi — N tcsg_.y L tese —
v]'L - 1 _ -
’—— 'Rcs—-l i taeH =t o tron
e I
L —
troH —~—f-=] -
ey Vm -
OF. Vi ~ ] [ A IZ
llof forr L'ge:
b ] }._ tosz —=!
toac Ltz o] b btaa ]
: N tore
- lAA —laA
) om Al toac
WiDQyv Vou— 1 Y
Y, N Y,
Wi, !&L / ? W_@q VALID DATA e
oLz -/ toz
VALID. DATA-OUT VALID DATA-OUT m DONT GARE )
+ : '
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' CMOS DRAM

TIMING DIAGRAMS (Continued)

STATIC COLUMN MODE WRITE CYCLE (CS controiled early write)

" BRAS

WB/W

. Wy/DQv
W,/0Qy

STATIC COLUMN MODE WRITE CYCLE (W controlled early write)

RAS

WibQiv
W4/DQy

Vi —
VrL_

Vin
Vi

Vm_ -
Vo —
Vy —
Vie —

Vm

Vi —
Vi, —

Vin —

Vu —
Vo =

T-46-23-15 ¢

MASK "\ VALID
DATA-IN DATA-IN

100}

VALID
DATA-IN

DATA-IN

N tre .
tasn| | -
r—— taan toant e toan traL — =
-5 ROW CoLUMR K GOLUMN, £ COLUNN
_ ADDRESS ADDRESS ADDRESS {\_ ADDRESS
tawn & T
1, 'ASC 'CP 1
h tose || Yase o
trco
: tse
twas | | twan twes Tt
£ twen |
" twos /
L} 19 ° -
tona
twos| | twon tos | | fon tos ton

VALD ﬁ‘mm‘m;

trasc
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il ____Ifm

{ Toarr

Fj\__

COLUMN
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COLUMN
ADDRESS

RO COLUMN
— ADDRESS ADDRESS

|

be—orf tasc
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e tep
tose i
d é%géég
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tw tw
l ledtu-twics

L tor _y_-‘\-—— l‘-.-p——z

e top ]

I
4
woH. 'Dsl_
MASK
DATA-IN

VALID VALID
DATA-IN DATA-IN

m DON'T CARE
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CMOS DRAM

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

?

.5, T-46-23-15

, ;t«w—-

—_— - Vg =T SC
AS : -
R
= —
Vi — J v
A v’“ M’}gg’ @ COLUMN ADDRESS @ COLUMN ADDRESS
(Wi A ) - = -
: il o tore
. — tsawc- . —traL :
— = WAD .- RWL g
@ ™
T Vi = N - _-:L T #
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“ fown = -—m——l
Ll twe . o fwo——
—_— Vi t‘ﬂP J
wewW vk - . N \ /
Vi, — . RWD-
el twen | |~ . - tosio ]
v D / [
ve — QLR - N S 5
. ) tOEA — ALW
t [ " ] teez
N ©8 he—tow
A QB- b toH -ed toga
VoH — fmcj ﬂ(‘ vl &
Vo s
ol I o fege et v .
4/DQy ' -
Vo _ A VALD QQQQQ O AARIAR
e _ ortam X ’QN -"’A.A.A’A’A’A’A R
VAUD
DATAIN

STATIC COLUMN MODE MIXED CYCLE ’

. Vi~ — _-':S /——
RAS . Vo — : .
——Ttaco——= : fee » :
s Vi — . N S*—fcsc-—- s
Vi — -—"RAD"—I -
tase towan
tasal | thasy, —or “
| e toan
. A Vin — HOW - COLUMN v COLUMN COLUMN
Vi — ADDRESS ) ADDRESS ADDRESS ADDRESS
- toan
(was n 'A\NH_—‘ .
}—_~ f— o] twpn- ——tawp ——=
v, i twes Lo tuip
WBW o
Vi — / feae .A;\ S )
twer, : .
taw -
Yariw tozp, I
OE Vin — toea
A —t—
towz
torn L—‘M—- ~ {taon toez.
Vou — & - Y
VoL — ° - -
Wi/DQ, | Veu 1, . b bLA ton
WalbQ, fwos) { twow oS | tou | vaLio oata-our—t
' Vo — MASK Y/ AF VALD VALID
ERVAR DATAIN DATA-IN DATA-I|
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 SAMSUNG ELECTRONICS INC  42E D N 7964142 0010150 3 EESHGK
KM44C268B ' - CMOS DRAM R
o T35

TIMING DIAGRAMS (continved)
RAS-ONLY REFRESH CYCLE

NOTE: WB/W, OE=Don’t Care . : tc .
: ’ . . . ) . - 'r.u: -
_ =" ) tass. ] -
RAS i . , _ . \ s
. X [ . trec
&5 Vin— B B ; -
Yy — / . \ /
tasa | | tran - -

. \}m— YAVAVAV)VAY, . T YA AAYAVAVAV AV AVAVAY VA W.VaVaV AV V.V AVAVAV YoV aAVAYS

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

tar ’ -tae

Vi — - - tans — o
RS Vi — -—\m—ﬂ &- ) . ) Z \
- [ fesa .
- - - !c"" _ .
Vi — - YAVAVAVAVAVAVAVAVAVAVAVAVAYAVAVAVAVAVAVAVAY
v/ ( - AR

o ,

T WD Vg

W./DQy Vou— - OPEN

m DONT CARE .
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TIMING DIAGRAMS (Goniinued)

CMOS DRAM

~ T-46-23-15
HIDDEN REFRESH CYCLE (Read) - e e
tre te : R
o E ot —} B 7 [ 7
R Vi — “taas - = ‘ trg ——————+] .
RAS .
Y A _ , §
tar . T
e _treo trsH e
"CRP tarp =1 tan fe——1csr
3 Vik — ?'- - ) 3 F
Cs
Vii = o/ ter S Z
Taan
Vi — ROW COLUMN
A Vo — A0D NV ADDRESS
~ i e
wew Ve i ’
Vo — Y - tan—=
R  Josk |
— 1§,
o8 Vi to
Vi —
le—toag = tosr
ke ot torz ]
taac [ toez—=]
Wy/DQ Vor — ..
Wioas VALID DATA-OUT )
. Vo. — 3
HIDDEN REFRESH CYCLE (Write)
—tao tac
§ taas tp —i {re i
— Vg — - = 1 s . )
RAS AR -
Vo, — S S \
[ " lcAp
Hﬂ'; trco - tasn—1 F—_tcm—_-
A Vig — X
s Vi ~ / -'fmu—{ S Z
tasg
pal ey ton
A Vin — mnow' GOLUMN
V, — ADD ADDRESS
L L . -
twes | | twen taw _I'
: ] fus o twoH —o] e
WBW VT ]
Vi — H we
PN Ve —
OE Vi — \ V
fonR———=
twos | | two tos .
L5 ton
WyDQues Vi MASK N1 -
WiDQ: g AN VALID-DATA IN
‘ - m DON'T CARE
Pt :
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‘cmos DRAM-.

' o -~ " T-46-23-15
TIMING DIAGRAMS (continued) ) ST T
CS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
h - - f—tgp =]
— Vg — toas - :
RAS “ - S , R
. -topr—o] . fsH N :
cs tosa teus - ) teap —|
oW [ z'; N e
-READ CYCLE toxe .
Vi — I : ]
A - COLUMN ADDRESS
" _ IR
. =] [
WewE | ) —thon .
OE. z:{ : " -—- toea ' ' ) } 7
’ I'—-fors——
oz~ - toez —= ‘
m;gglm \\:}:: ——OPEN ‘b VALID DATA-OUT , S
WRITE CYCLE tsc .,..ecm__‘
A Vi — COLUMN
Ve — ) ADDRESS
twes | | twan " twos !
X "—ﬁ a— —twen
o KR
— Vi — l l l L
OF .
) twos | | twor tos ton
WO~ Vi — A
W4;SQ4 :[IIL _m D';\A'I{\AS-II(N VALID DATA-IN

READ-MODIFY-WRITE CYCLE

I' tasc I

[_

tCAHH

A A A S & ATAAYA G ATAYATATAYATATAVAYAY,
A ZRROOCRRROOERRRRRRRN,_ covum avoness
twas | | twa 'fncs I e
. Vn - : )
e 0~ B —
tawo fow
toga ——fRw-
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DEVICE OPERATION

Device Operation .
The KM44C268B 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 KM44C268B has only 9 ad-
dress input pins, time multiplexed addressing Is used to
input 9 row and 9 column addresses. The multiplexing
is controlled by the timing relationship between the row
address strobe (RAS), the column address strobe (CS)
and the valid address inputs.

.

Operation of the KM44C268B- begins by strobing in a
valld row address with RAS while CS remains high. Then

- the address on the 9 address input pins is changed from
arow address to a column address and is strobed'in by
C8. This Is the beginning of any KM44C268B 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 ter- "
minated when bath RAS and CS have returned to the
high state. Another cycle can be Initiated after RAS re-
mains high long enough to satisfy the RAS precharge time
{trp) requirement.

RAS and CS Timing

The minimum RAS and TS pulse widths are specified
by trasimin) and tcAs(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data Integrity. Once a-cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and TS pulse widths, In addition, a
new cycle must not begin until the minimum RAS
precharge. time, trp, has been satisfied. Once a cycle
begins, internal clocks and other circuits. within the
KM44C268B begin a complex sequence of events. If
-the sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

Aread cycle is achleved by mamtammg the write enable
input (W) high during a RAS/CS oycle. 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 cqlumn address,_ transition.

If CS goes low before trcomax and if the column ad-
dress is valid before trabimax) then the access time to
valild data Is specified by tracimiy. However, if CS goes
low after trapmax), access is specified by tcac or taa.
In order to achieve the minimum access time, trac(min),
It is necessary to meet both trcpimax) and traD(max).

_The KM44C268B has common data 1/O pins. For this
reason an output enable contral input (OE) has been pro-
vided so the output buffer can be precisely controlled.
For data to appear at the outputs, OE must be low for

T—46 23—1 5
the penod of tlme defi ned by toea and toEZ

Wnte

The KM44C268B can perform: early write, OE controlled
write and.read-modify-write cycles. Each of these write
cycles is achieved by maintaing the write perbit/write enablé
(WB/W) input hiigh at the falling edge of RAS. If write-per-bit
function is performed, WBIW is kept low of the falling edge
of BAS. The difference between these cycles Is in the state

" of data-out and is determined by the timing relationship bet-

ween W,ﬁTE and CS. In any type of write cyclel_Data-in must
be valid at or before the falling edge of W or CS whichever
is. later, .

Early Write: An early write cycle is performed by bring-
ing W low before C3. 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 the he 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 loca-
tion. This cycle Is achieved by bringing W low after CS
and meeting the data sheet read-modify-write timing re-
quirements, This output enable input (OE) must be low
during the time defined by toeaand toez for data to ap-
pear at the outputs. If towpand trwpare not met the out-
put may contain invalid data. Conforming to the OFE timing
requirements prevents bus contention on the
KM44G2688's DQ pins.

Write-Per-Bit

Write-per-bit function is performed in the write cycle, that
is early write, OE controlled write, read-modify-write. Write-
per-bit makes.it possible selectively to write one or more of
the four I/O pins. To perform write-per-bit function at the fall-
ing-edge of RAS the write-per-bit/write enable (WB/W) is kept
low and at the same time Mask data of input pins to write
among 4 1/O pins must be in high. If I/O pins that Mask data
is kept low, write operation is inhibited.

Data Output

The KM44C268B has a three state output buffer which
are controlled by CS and OE. When either CS or OF
is high (Vin) the output are in the high impedance (Hi-Z)
state. In any cycle in which valid data appears at the out-
put, the output goes into the low impedance state ina
time specified by teiz after the falling edge of CS. In-
valid data may be present at the output during the time
after tciz and before the valid data appears at the out-
put. The timing parameters tgac, trac and taa sepaify
when the valid data will be present at the output. This
is true even if a new RAS cycle occurs.(as in hidden
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DEVICE OPERATION (Continued)

refresh). Each of the KM44C268B operating cycles is
listed below after the correspondmg output state produc-
ed by the cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh. Fast page Mode Read Static Column Mode Read-
Modify-Write.

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

Inde_términate Output State: Delayed Write (tcwp- or
trwp are not met) '

Refresh -

The data in the KM44C268B Is stored on a tiny capacitor

within each memory cell. Due to leakage the data may
leak off after a perlod of time. To maintain data integrity
it Is necessary to refresh each of the rows every 8 ms.
There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method for
performing refresh. It is performed by strobing in a row
address with RAS while CS remains high. This cycle
‘must be repeated for each of the 512 row addresses,
(Ao-Ag).

CS-before-RAS Refresh: The KM44C268B has CS
before-RAS on-chip refresh capability that efiminates the
need for external refresh address. If CS is held low
for the specified set up time (icsp) before RAS goes
low, the on-chip refresh circuitry is enabled. An internal
refresh operation automatically occurs. The refresh ad-
dress is supplied by the on-chip refresh address counter
which Is then lnternally incremented.in preparahon for the
next CS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perfonﬁ-
ed while maintaining the latest valid data at the output

by extending the CS active time and cycling RAS. The °

KM44C2688. hidden refresh cycle is aclually a €S
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
KM44G268B by using read, write or read-modify-write
cycles. Whenéver 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
rzfresh.in this manner but in general RAS-only or CS-
before-RAS refresh Is the preferred method.

- T T-46-23-15

CS-before RAS Refresh Counter Test

Cycle )
A speclal timing sequence using the- §S-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the CS-before-RAS
refresh activated circuity. The cycle begins as a CS
before-RAS refresh operation. Then, if CS is brought
high and then low again while RAS is held fow, the read
and write operafions are ‘enabled. In this mode, the row
address bits Ag 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 all the memory cells within
a selected row. Operation within a selected row Is similar
to a static RAM.

A static calumn 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=Vijy and
RAS=ViL.

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

Power-up

If RAS=Vss during power-up, the KM44G268B could
begin an active cycle, This condition results in higher than
necessary current demands from the power supply dur-
Ing power-up, It is recommended that RAS and CS frack
with Ve during power-up or be held at a valid Viy in
order to minimize the power-up courrent.

An initial pause of 200 psec 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
BAS cycles. An Initialization cycle is any cycle in which
RAS is cycled.

Termination

The lings from the TTL driver circuits to the KM44C2688
inputs act like unterminated transmission lines resulting
in significant positive- and negative overshoot at the in-
puts. To minimize overshoot it is advisable to terminate
the input lines and to keep them as short as possible.
Although either series or parallel termination may be us-
ed, 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
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DEVICE OPERATION (coritinued)

the KM44G268B input pin. The optimum value depends
_on the board layout. It must be determined experimen-
tally and Is usually in the range of 20 to 40 ohms.

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 orseparate 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 fraces 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 avold 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 pattern. Also
the control logic should be centrally located on large
memory boards to facilitate the shortest possible address
and control lines to all the DRAMS.

PACKAGE DIMENSIONS

20-LEAD PLASTIC DUAL IN-LINE PACKAGE

" 0.962 (24.43)

T—46—23 15

Decoupling -

The importance of proper decoupling can not be over
emphasized. Excesslve transient nolse or voltage droop
on the Vg line can cause loss of data integrity (soft er-
rors). Itis recommended that the total combined voltage
changes over time in the Ve to Vss voltage (measured
at the device pins) should not exceed 500mV.

A high frequency 0.1uF ceramic decoupling capacitor
should be connected between the Ve and ground pins
of each KM44C268B using the shortest possible traces.
These capagcifors act as a low impedance shunt for the
high frequency switching transients generated by the
KM44C268B and they supply much of the current us-
ed by the KM44C2688B during cycling.

In addition, a large tantalum capacitor with a value of 47uF
to 100uF should be used for bulk decoupling to recharge
the 0.1uF capacitors between cycles, thereby reducing
power line.droap. The bulk decoupling capacitor 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.

Units: Inches (Millimeters)

0.972 {24.69)

0*-10°

D

o

O -

0,293 (7.44)

0,279 (7.08)

0.325(8.26)

0.135 (0.43)
0.145 {3.68}

7 T T T T L T T T T 7T —

s

0.009 (0.23)

0.013 (0.33
0.015 (0.38) 013 (0.33)

MiN

‘ :

[ﬁ

¥
0.100 (2.64) ! E 0.016 {0.41) {

;i

0.035 (0.89)

0.183 (4.65)
MAX

' 0.115 (2.92) -
MIN

0.050 {1.27)

TP j YT 0,024 (0.61) [ 0,055 (1.40)

MAX
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PACKAGE DIMENSIONS (continued)

20-LEAD PLASTIC SMALL OUT-LINE J-LEAD

AL

O 2 o

miam:wﬂm

‘B

giE
D Ok
w0 i
. 18
. olo
LO
0.670 (17.02)
0.680 (17.27)

0.027 {0.69)

] [t

T-46-23-15 ‘

Units: Inches (millimeters)

0050 (1.27) 0.015 (0.38) 0,026 (0.66)
TYP || 0.021 (0.53) | 0,032 (0.81)
. 0.050 (1.27)
T MAX
20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE
1026 (26.04)
1.035 (26.29)
g5
INDEX . Sl
/ o g

0.018 (0.4L 0.050 (1.27)
0.024 {0.61) TYP

0.050 (1.27)

JTUE0 Toaomemy

MAX
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0:128 (3.25)
0,145 (3.69)
0.113 (2.87)
0.120 (3.08)
g i
glx |l
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s
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| 0.009 (0.23)
L0009 (029)
= | 0.013 (0.39)
E. -
e z 0.100(2.54) -
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