SAMSUNG SEMICONDUCTOR INC 23E D ®M 79b4l42 00081L0 7 mm

- KM44C256A CMOS DRAM
T-46-23~]%

256K x 4 Bit CMOS Dynamic RAM with Fast Page Mode

FEATURES GENERAL DESCRIPTION
¢ Performance range: ) The Samsung KM44C256A is a CMOS high speed
i i tec 262,144 x 4 Dynamic Random Access Memory. Its de-
Liald 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-FAS 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 Controlted Write inputs and output are fully TTL compatible.

¢ Single + 5V %10% power supply

» 512 cycles/8ms refresh

* JEDEC standard pinout

¢ Available in Plastic DIP, SOJ and ZIP

The KM44C256A is fabricated using Samsung’s ad-
vanced CMOS process.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
* KM44C256AP * KM44C256A.4 * KM44C256A2Z
AAS | i S \w) — =
gAg— CONTROLE ) =] DATA IN pa1 {T] o 20 vss paid, O 20f1Ves  OF 1 3] oas
L B | {evrrea] ] par P%2[Z] 19 Das Dcvl‘vzgg fahoas 0o 3 2 oas
i [ L
! ' | —to _W[3 181 003 rr= da 7)) cAs VSSEE bQt
. REFRESH CONTROL & ] 0Q4 RAS[4] 17 cas Net]s BpOE DQ2{7] Elw
; ADDRESS COUNTER H | DOAJ: | N.C. [5] oOF . mas |9) @ oL
N } BUFFER A0 [6] 15] A8 :?E s 14 %:? AOJ] [2] a1
: A1[T] [14] A7 az2is 1301 A8 AZE@ A3
COLUMN DECODER i A2 (3] 13} A6 A3f]o 12015 Veclig) [l as
[ SENSE AMPS & 110 GATING :'_J L . A3(q] a5 Vooflo O ias 4 7] il ae
o __J—‘_ | OE Vee [T 0 [11] A4 A7E@ A8
. - g « -
oA} |u
D51 18] Memoay armay —_—Vee
R L3 262,144 x4 —_—
~g g MEMORY CELLS N ss Pin Name Pin Function
-1 g g Ac-Ag Address Inputs
A8 :_..1 RAS Row Address Strobe
CAS Column Address Strobe
w Read/Write input
OE Data Output Enable
DQ4-DQ, Data In/Data Out
Vee Power (+5V)
Vss Ground
N.C. .| No Connection
N.L. No Lead
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SAMSUNG SEMICONDUCTOR INC 23E D EE ?79L4l42 00081kl 9 mm
KM44C256A CMOS DRAM
~Yb-23-11
ABSOLUTE MAXIMUM RATINGS* T
Parameter Symbol Value Units

Voltage on Any Pin Relative to Vss Vine Vour —-1to +7.0 v n

Voltage on Ve Supply Relative to Vss Vee —-1to +7.0 v

Storage Temperature Tag —~55to +150 °C

Power Dissipation Po 600 mW

Short Circuit Qutput 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 CON DITIONS (Voitage referenced to Vgs, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 . \"
Ground Vss 0 0 0 Vv
Input High Voltage Vi 24 —-— Vee+1 Y
Input Low Voitage Vi -1.0 - 0.8 Vv

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

OPERATING CURRENT* KM44C256A-8 75

(RAS, CAS, Address cycling @tre =min.) KM44C256A-10 lce —_ 65 mA
KM44C256A-12 55

STANDBY CURRENT

(RAS = CAS = Vi) tecz - 2 mA

RAS-ONLY REFRESH CURRENT* KM44C256A-8 75

(CAS = V4, RAS cycling @tac = min.) KM44C256A-10 lcca — 65 mA
KM44C256A-12 55

FAST PAGE MODE CURRENT* KM44C256A-8 55

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

STANDBY CURRENT i _ 1 mA

(RAS = CAS = Vg — 0.2V) o

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

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

INPUT LEAKAGE CURRENT

{Any Input 05V <6.5V, he -10 10 rA

all other pins not under test=0 volts.)

OUTPUT LEAKAGE CURRENT I 10 10 A

(Data out is disabled, OV < Vour<5.5V o a

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

OUTPUT LOW VOLTAGE LEVEL (lo. =4.2mA) VoL — 04 Vv

*Note: lcor, lecas locs, and lecs are dependent on output loading and cycle rates. Specified values are obtained
with the output open. lec is specified as an average current.
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SAMSUNG SEMICONDUCTOR INC 23E D mm 7964142 0008kk2 0 mH

KM44C256A CMOS DRAM
T-46-23-11
CAPACITANCE (1, =25°c) 7 3
Parameter Symbol Min Max Unit
Input Capacitance (Ag-Ag) Cine - 6 pF
Input Capacitance (RAS, CAS, W, OF) Cm2 — 7 pF
Output Capacitance (DQ,-DQy) Coa — 7 pF

AC CHARACTERISTICS (o°c<T.<70°C, Voo =5.0V +10%, See notes 1, 2)

KM44C256A-8 | KM44C256A-10 | KMA4C256A12
Parameter Symbol Unit{Notes
Minf Max |Min] Max [Min| Max
Random read or write ¢ycle time tac 150 180 220 ns
Read-modify-write cycle time tawc | 205 245 295 ns
Fast page mode cycle time trc 50 60 75 ns
Fast page mode read-write cycie time tprwe | 105 125 145 ns
Access time from RAS trac 80 100 120 ns |3,4,11
Access time from CAS toac 20 25 30( ns {345
Access time from column address tan 40 50 60| ns 3,11
Access time from CAS precharge tcra 45 55 65| ns |3
CAS to output in Low-Z terz 5 5 ns |3
Output buffer turn-off delay torr 0 251 0 301 0 35| ns |7
Transition time (rise and fali) tr 3 50/ 3 501 3 80| ns |2
RAS precharge time tap 60 70 90 ns
RAS pulse width tras 80| 10,000| 100| 10,000| 120} 10,000| ns
RAS puise width (fast page mode) trase 80}100,000| 100 100,000| 120/100,000| ns
RAS hold time tasw | 20 25 30 ns
CAS hold time tesw 80 100 120 ns
CAS pulse width tcas 20( 10,000{ 25! 10,000{ 30| 10,000| ns
RAS to CAS delay time tren 25 80| 25 75{ 25 90| ns |4
RAS to column address delay time trao 20 40! 20 50{ 20 680/ ns |11
CAS to RAS precharge time ' tose 5 5 5 ns |11
CAS pracharge time (fast page mode) T tep 10 10 15 ns
Row address set-up time tasm 0 0 0 ns
Row address hold time tran 15 15 18 ns
Column address set-up time tasc 0 0 0 ns
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SAMSUNG SEMICONDUCTOR INC

23t D W 79LY4l42 0008LL3 2 mm
KM44C256A CMOS DRAM
T -4e-23-117
AC CHARACTERISTICS (continued)
KM44C256A-8 | KM44C256A-10 | KM44C256A.12
Parameter Symbol Unit|Notes
Min| Max [Min; Max |[Min} Max
Column address hold time toan 20 20 25 ns
Column address hold time referenced to RAS tar 65 75 90 ns 6
Column address to RAS lead time thaL 40 50 60 ns
Read command set-up time tres 0 0 0 ns
Read command hold time referenced to CAS trcH 0 ns 9
Read command hold tima referenced to RAS () 0 0 ns 9
Write command hold time twon 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 tame | 20 25 30 ns
Write command to CAS lead time tom | 20 25 30 ns
Data set-up time tos 0 0 0 ns| 10
Data hold time ton 20 20 25 ns | 10
Data hold time referenced to RAS torn 65 75 Q0 ns| 6
Refresh period trer 8 8 8| ms
Write command set-up time twes 0 0 0 ns 8
CAS to W deiay time tewo | 50 80 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 cycie) tesr 10 10 10 ns
CAS hold time (CAS-before-RAS cycle) town | 30 30 30 ns
RAS to CAS precharge time tarc [} 10 10 ns
%%%:fohrzr%rgzunter test cycle) teer 40 50 60 ns
RAS hold time referenced to OE tron | 20 20 20 ns
OE access time toea 20 25 30{ ns
OE to data delay toeo 20 25 30 ns
Output buffer turn off delay time from OE toez 0 200 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. Viu(min) and Vy(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.

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

100pF.

4, Operation within the taep(max) limit insures that

trac(Mmax) can be met. taeo(max) is specified as a
reference point only. If tacp is greater than the
specified trco(max) limit, then access time is con-
trolled exclusively by teac.
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KM44C256A

SAMSUNG SEMICONDUCTOR INC 23E

D MR ?79k4142 00081LY 4 mm

CMOS DRAM

NOTES (Continued)

5. Assumes that trcp > treo{max).
6. tan, twer, tonr are referenced to tgap(max).
7. This parameter defines the time at which the out-

T-46-A3~]7

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

put achieves the open circuit condition and is not
refarenced to Vou or Vor.

8. twes, tawo, town and tawp are non restrictive operat-

ing parameters. They are inciuded in the data sheet
as electrical characteristics only. If twcs > 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 towp= towo(min), tawo2tawo(min) and
tawo = tawo{min), then the cycle is a read-write cycle
and the data output will contain the data read from

TIMING DIAGRAMS

9. Either trey Or tagy 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.

11. Operation within the tesp(max) limit insures that

taco(max) can be met. taap(max) is specified as a
reference point only. If trap is greater than the
specified tpap(max) limit, then access time is con-
trolled by taa.

READ CYCLE
tRC
— Vi— t — tap
Vie— \ 1aR :/
tcsH ]
{CRP \Rco ; R _i
o Vin— _-/ \———'—f tcas / \_
viL— tagr | [=1RAD tRAL i
| 1RA tasc™ ] AN {
A z::‘: ASbRess @ KOGRESE
| ' e+ tACH
IRC3 tARH
w e OSBRI o RBGKEIENS
V| —-— ! o Vo VaAVAVAVLY, NANANNAANNANNNANNNAANNN N
oe Y B B
'ICAC torr
tRAC toez
DQ-D04 zz:’: OPEN — tcu__*m VALID DATA-OUT

@ 0ON'T CARE
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SAMSUNG SEMICONDUCTOR INC 23E D MM 79b4L42 00081L5 L mm

KM44C256A

CMOS DRAM

TIMING DIAGRAMS (continued)
WRITE CYCLE (EARLY WRITE)

T-4-23-)1

trRC
v tRAs R ——
RAS VIH— taR Z
n—
fcRp tAcD o tRSH
P Vin—
CAS V::— _/ Bl taaH \! tcas / \_
tash tasc 1A RA
ViH—
. R S . T
' — thaD —|
towL |
twas | tweH
W Vin— WP
W ViL— m :
twer
tRWL
o€ ViH—
viL—
Ir- foHR
losF == toH~—
0Q4-00 V'H: VALID DATAIN D OPEN
1L ViL ¥ r
WRITE CYCLE (OE CONTROLLED WRITE)
t
trAs " 4! tap————=
T e
tcsH
|—-‘G—RP— tRcD RSH
J— ViH—
= v SN wo——of ] \_
tASR | | tRapt Tirse - tom— trar
ViH— 4
) M S )
L tow——m]
=" tAwL
- Vi— RV Y Y Y YY Y YYYY Y Y Y CYAVAVAVAVAVAVAVAVAVAVAVAVAVATATAVAVATA YAV AV W,
" o R AR R e — KRN
[toEn
VIH— - \/
o - IO
T ‘DH——I
VH— CAYAVAVATATAVATAYATAVAATAVAVAVAVAVAVATAVAVAV AV AVAY o~
000k v v oara i KRNI

m DON'T CARE

< SAMSUNG

Electronics

107



SAMSUNG SEMICONDUCTOR INC 23E D mm 7964L42 000&lkk & mm

KM44C256A | CMOS DRAM

TIMING DIAGRAMS (Continueq T-%6-23-)7

READ-MODIFY-WRITE
L— tRWG ]
taas tRPp——
Fyy Vin— N tAR——— ]
AAS v \
IL—
— t —_—
tcAp| CsH
}—- ~ tRcD tasH
CAS Vin- J tcas ——m—————
Vip=— b.id
tasR | |traq tasc lcay i
i ! 1
A Vin— Bow ™ COLUMN
ViL— ADDRESS ADDRESS
) i H
O i
tRAD—] tewp —— towL j
_ I—— tawp tRwL !
w ViH—
TH ; | i_._ twp—-——(
ViL— | l—-_._ t?A
v = - I'OEA
- \/ \ \/ —~—r———
oF " NN"
0
ViL— XX toep |
’ ]
=y o
: taac OBz i
VuoH - i VALID
DQ4-DQy4 4 VALID
ViioL — toLz DATA-QUT £ . DATA-IN
FAST PAGE MODE READ CYCLE
R tRp
sp—
R ViH— =y
RAS H tAaR ——— o] 2
ViL— — i
tcap tre 1RSH —=—t
=~ 'eo tcp
— Vi— 3 t H
CAS " ﬂ a8 Z lCAs——l &-—— tcAs—J /
ViL— '
_.ﬂ__i tosH M
} tRaL
traH  tagc [ tocaH tasc| | tcan tasc) | tcan
v !asA g N ]
A tH= COLUMN Y% COLUMN COLUM
ViL— ADD ADDRESS ADDRESS ADDRESS
’t_ﬂcs tRcH F:’ H-tacs __,
——— rtacs =1 IRCH
ViH= ‘7\ R
- SRLREREF 4
taa ! Ny p— = tag—] 'ARH
toEA ;
. ViH— B loga! | toea
OE Vi / A ol
tcac !
trac toFF tcac torF tcac } torr
I toez toLz OEZ torz
torz fe {OEZ -ne]
VoH— ]
DQy-DQs oH VALID Y\ VALID VALID
VoL— DATA-QUT, DATA-OUT! DATA-OUT

@ DON'T CARE
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KM44C256A

SAMSUNG SEMICONDUCTOR INC

23k

D

TR T T

B 79L4L42 0008LL7? T M

CMOS DRAM

FAST PAGE MODE WRITE CYCLE

T-46-23-117

tRp
tRasp
— |
RAS 1aR : _z \
) 4t
trc
: 1RSH
i
il [ trRcDH l }—-—109—
CAS f \ lc;!s-——-—la SEICAS-—t! 9 k -—|CAS_—‘y 7 \
L tosH. ! : vy h
| tRAH | tCAH tasc | | tcaH |
lASHT——: T _tasg | ; : Tasc| | oA
ROW . COLUMN COLUMN COLUMN
A m\ ADD ADDRESS ADDRESS W- ADDRESS
ALY i tewL . twes towe ! i twes —] A —tow :
; : twen ! ' twor trwL ——|—
! twios — WeH ———]
o twp—— L typ —e— e
' 13 \— T T T T r ; 3
l'—-L-‘-—|0EH - toen Hi—t- toeH
- |
J : La—
lm-m—._—' {0ED . i
tog | ton tos ' tox ! tos ton
i ; | i |
VALID VALID VALID
DQ1-0Qs DATAIN DATA-IN DATAIN
FAST PAGE MODE READ-MODIFY-WRITE e
tRASP
RAS F 12‘ \
v/ |
H tesh .
1 | tRsH
! l tpRWC . )
! —1taco tcas cP tcas | !._.. CAP ——|
_‘-I t : ‘= tcas —— [
{RAH | 1
toan :
tasn tasc 1AsC|; |tcan l j
l I I t ASC i tean .
i
0 CcOL COL COL
A ADD ADD j ADD | ADD
7 trwp | I l_ \ o o tRWL
e + s
)E-G—S- towp—— c"”'——k:wu—— Ctowl b—-——tCWD—:_ | tow
H —J1 . |
—_ N l ]
W — tawp : tawp l—-A
_ Litwe ! 1 |‘lwp_
joEA Y ; L—IQEA
1 l i |
[ 1 4H I}
oE f | g Y4
; . : & togp
CF: lQED l—'_lCPt.A N
1 CA ; [
it
DQ.‘.DQ‘ ..

DON'T CARE
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SAMSUNG SEMICONDUCTOR INC ,EBE.D B /9L4l42 0008168 1 WN

KM44C256A CMOS DRAM
T=4b-2A3 /7

TlMlNG DIAG RAMS (Continued)

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

—itre —]
b tap — ]

o :':': | ’!L tras —

tcap ’f II tapc ]
— ViH— T
CAS ' I
ViL— ’ :
[

Vin— ; VVYYVVY YWY VY VYV AT TR T
O T T wov
CAS-BEFORE-RAS REFRESH CYCLE
Note: W, OE, A =Don't care

e " ——tap

. ViH— =
RAS ,& tRas A
ViL— ,—-lnpc—' f trRpe
| '——i
! losn tCHR !

(F

. I 1
Vin— f L |
CAS [ )
ViL— !
" toFF)
VIuoH - X
DQ1-DQs v - r + OPEN
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SAMSUNG SEMICONDUCTOR INC 23E D W 7964142 C0081E9 3 mA

KM44C256A CMOS DRAM
TIMING DIAGRAMS (Continued) T-46-33 <7
HIDDEN REFRESH CYCLE (READ)
tras * | —thp ——d .L taas " f—tar —
L e [N i
tcAp -*—— tRCD tRsH tcHR
T e NN 4 \

tasc

| tcan
tASA =i ——'»tHAH-
1 H
Viu—
aow COLUMN
IX \
L ' )

tros ' ——I— tRRH

1

— VIH— - —_—
T R | e
Vin—= l O€A " AT A AATNRAS
oW ' B g
ICSAC 3——LQOFF
tRaC —togz —

VoH-— j \
DQ-DQ4 iy H i W VALID DATA-OUT >
oL— L

HIDDEN REFRESH CYCLE (WRITE)

tRC RC

i
P Vin— 3 i
RAS \ taR [ \ tRas i
ViL— x

F——{RSH ~——

tRCD —=— tcHr

= e N /

tasc —f j—

tras |—-— tRP—=] | I i—'— tap——]

~

tasr — tRAH tean

R B T Rt

twes -I — —twen —
— ViH— | twe V'V \/ \VAWAWY, \VAVAWAW, \\/ '
T m T
i
®

'i tog toH |

Vin— i

DO;-004 v VALID DATA
| W h

r toxR m DON'T CARE
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SAMSUNG SEMICONDUCTOR INC 23E D M 79b41L42 0008170 T mm
KM44C256A CMOS DRAM
T=40~-A3 =17

T|M|NG DIAGRAMS (Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

J tras —— tAp ——]
—_ VIH— {
RAS k z ‘
ViL— i
tcsh | i '
i p——1cHR b tcpT ——| RSH
ViH—
CAS " S j S tcas /
ViL—
i tRAL
ASC - tcaH ——|
]
Vin— WYX Y ¥ COLUMN
A “ “NO 0 ON 0
vie 00O ‘ ADDRESS '
t
I Y l | taen |
READ CYCLE 'trcs | teac : tRoH
_ ViH— *
w
ViL— J t;v—— tROH——
! i
Vin— toga |
OE 1
OE ViL— l 3
: ! toFF
E _ﬂ_i ”Cl)EZ
Von— } e
DQs-DQ4 v OPEN . N\AY VALID DATA.OUT t__
oL—
|
WRITE CYCLE | - _—
[ ¢ ; tow ;
_ ViH— twes| ' !
W ; WCH
ViL— ‘
i
VIH—
—_— V“‘_
OF —— — .
ViH— *_k
DQ4-DQy OPEN VALID DATA-IN
Vo= I towl
READ-MODIFY-WRITE oo .
tRcs  town ]
_ ViH~— twe
W . S
ViL— CAG
——— tAA_
ViH— Jtoea) I
OE / toeD !
ViL— i
teac [loe; tos{ { toH
lcn.z—l i
0Q-DQ VioH— | { vaup X _
bt VyoL— / DATAIN )
VALID _ ;
DATA-OUT

m DON'T CARE
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SAMSUNG SEMICONDUCTOR INC

23E D WM 7964142 0008171 1 mm
KM44C256A CMOS DRAM
KM44C256A OPERATION - - -
Device Operation 0 Write 7 % A3 =/7

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 multiplex-
ing Is controlled 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 various timing relationships. The cycle
is terminated when both RAS and CAS have returned
to the high state. Another cycle can be initiated after
RAS remains high long enough to satisfy the RAS
precharge time {tRP} requirement,.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are speci-
fied by tRAS(min) and tCAS(min) respectively. These
minimum puise 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 cycie must not begin untit the mini-
mum RAS precharge time, tRP, has been satisfied. Once
a cycle begins, internat clocks and other circuits within
the KM44C256A begin a complex sequence of events.
If the sequencs is broken by violating 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.

1t 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 meet both tRCD{max)
and tRAD(max).

The KM44C256A has common data l/O pins. For 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.

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 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 CAS. 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 butfers
remain in he Hi-Z state regardlass 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 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 elther CAS or OE
is high (VIH) the output are in the high impedance (Hi-
2) 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 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 wiil be present at the output. This
is true even if a new RAS cycle occurs (as in hidden
refresh). Each of the KM44C256A operating cycles is list-
ed below 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 Qutput State: Delayed Write (tCWD or
tRWD are not met)
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DEVICE OPERATION (Continued)

Refresh

The data in the KM44C256A is stored on a tiny capa-
citor within each memory ceil. 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 aevery
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 CAS remains high. This cy-
cle must be repeated for each of the 512 row addresses,
(AQ-A8).

CAS-before-RAS Refresh: The KM44C256A has CAS-
before-RAS on-chip refresh capability that eliminates tha
need for external refresh addresses. If CAS Is held iow
for the specified set up time (tCSR) 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 BAS,
The KM44C256A hidden refresh cycle Is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Cther Refresh Methods: It is also possible to refresh
the KM44C256A 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
refresh 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 tunctionality of the CAS-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 enabied. in this mode, the row
address bits AQ 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 cells 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,
CASis 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

If RAS = Vs during power-up, the KM44C256A could
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 BAS 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 initlalization 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 paraltel 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 experimentaily 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 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 point 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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KM44C256A

DEVICE OPERATION (continued)

Decoupling

The importance of proper decoupling can not be over
emphasized. Excessive transient noise or voltage droop
on the Ve line can cause loss of data integrity (soft er-
rors). 1t 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 0.3uF ceramic decoupling capaci-
tor should be connected between the V¢ and ground
pins of each KM44C256A using the shortest possible
traces. These capacitors act as a low impedance shunt
for the high frequency switching transients generated

PACKAGE DIMENSIONS

20-LEAD PLASTIC DUAL IN-LINE PACKAGE

0.962 (24.43)

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

In addition, a large tantalum capagcitor with a value
of 47,F to 100xF should be used for bulk decoupling
to recharge the 0.3xF capacitors between cycles, there-
by reducing power line droop. The bulk decoupling capa-
citor should be placed near the point where the power
traces mest the power grid or power plane. Even better
results may be achieved by distributing more than one
tantalum capacitor around the memory array.

0.972 (24.89)}

2/0'—10-
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I I &
> ( > 2 § giF
R @
O [-F =] P
TJ 1T CT 1T I 7 71T 0T 7T 01 T \\Z
| 0.035 (0.89) 0.008 (0.20) /
0.055 (1.40)
0.012 (0.3
0.015 (0.38) ©.30)
0.135 {0.43) MIN
0.145 (3.68)
I \ 0.165 (4.19)
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I
{ 0.118 (3.00}
H 0.100 (2.54) 0.018 MIN 5032 081
i | i TYP TYP i 0.040 (1.02)
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PACKAGE DIAGRAMS (continued)

20-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters)
0.023 (0.58)
:’ 0.033 (0.84)
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0.050 (1.27) ’ { ” 0.016 (0.41) | | 0.023 (0.58)
ve 71 | 0.020 (0.51) P 0.033 (0.84)
20-PIN PLASTIC ZiGZAG-IN-LINE PACKAGE
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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