KM41C464 CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
ltem | Symbol Rating Units \

Voltage on Any Pin Relative to Vss Vin, Vour ~-1to +70 v
Voltage on Vee Supply Relative to Vss Vee 110 +7.0 v
Storage Temperature Tsig -551t0 +150 °C

| Power Dissipation Po 600 mw
ghortCm:un Output Current los 50 mA l

“Note: Permanent device damage may occur of "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional oper-
ation should be restricted to the conditions as detailed in the operational sections of this data sheet. Ex-
posure to absolute maximum rating conditions for extended periods may atfect device reliability.

RECOMMENDED OPERATING COND'T'ONS (Voltage reference to Vss, Ta=0 to 70°C)

Item Symbol Min | Typ Max Unit
Supply Voltage Voo 45 5.0 55 v
| Ground Vss 0 0 0 v
' Input High Voltage Vin 2.4 - Ve + 1 v
Input Low Voltage Vi -1.0 — 08 \
DC AND OPERATING CHARACTERISTICS
{(Recommended operating conditions unless otherwise noted)
I 1 1 1
Parameter Symbol Min Max Units
Operating Current* KM41C464-7 — 65 mA
(RAS, CAS, Address Cycling KM41C464-8 lcor — 55 mA
@trc=min.) KM41C464-10 — 45 mA
Standby Current
(RAS = CAS = Vi) lecz - 2 mA
RAS-Only Refresh Current™ KM41C464-7 — 65 mA
(CAS =V, RAS Cycling @tae =min.) KM41C464-8 lecs — 55 mA
KM41C464-10 - 45 mA
Fast Page Mode Current” KM41C464-7 —_ 40 mA
(RAS=v . CAS. Address Cycling KM41C464-8 lcca _ 35 mA
@tpc=min.} KM41C464-10 — 30 mA
Standby Current
(RAS = CAS = Vo — 0.2V) lecs - 1 mA
CAS-Before-RAS Refresh Current” KM41C464-7 — 65 mA
(RAS and CAS Cycling @tac = min.) KM41C464-8 Icce — 55 mA
KM41C464-10 — 45 mA
Input Leakage Current
(Any input OV <Vy<86.5V, I -10 10 uA
all other pins not under test =0 volts)
Qutput Leakage Current _ A
(Data out is disabled, 0<Vour<5.5V) lov 10 10 .
Qutput High Voltage Level _
(lon = —5MA) Vou 2.4 v
QOutput Low Voltage Level
(lo. = 4.2mA) VoL — 0.4 v

the output open. Icc is specified as average current.

* NOTE: Iger, locs, locs @nd lecs are dependent on output loading and cycle rates. Specified values are obtained with
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KM41C464 CMOS DRAM

CAPACITANCE (r.=25°¢)

ltem Symbol Min Max Unit
Input Capacitance {AxA7) Cini - 6 pF
Input Capacitance (RAS, CAS, W, OF) Cina - 7 pF
Qutput Capacitance (DQ,-DQy) CD(; ‘ — 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, Voo =5.0V +10%. See notes 1, 2)
Parameter Symbol KMA41Ca647 | KMaiCde4s KM“C%ﬂ-jP— Unit | Notes
Min | Max | Min | Max | Min | Max

Random read or write cycle time tre 130 150 180 ns
Read-modify-write cycle time tawe 185 205 245 ns
Access time from RAS trac 70 80 [ 100 | ns 3,4,11
Access time from CAS S tcac P20 20 25 né ” 355 |
Access time from column address taa . ”35 40 50 ns 3,10
CAS to output in Low-Z towz 0 0 0 ns |3
Output buffer tum-off delay | tor | O | 25 | O | 25 | 0 | 30 |ns |7
Transition time (rise and fall) t | 3 | 50 | 3 | 5 | 3 | 5 |ns |2
RAS precharge time tap 50 ) 70 ns

RAS pulse width D tms | 70 [10000| 80 | 1000 | 100 | 10000 | ns

RAS hold time thsk 20 20 25 ns

CAS hold time tesn | 70 80 100 ns

CAS pulse width toas 20 | 10000 20 | 10000 { 25 | 10000 | ns

RAS to CAS delay time trco 20 50 25 60 25 75 | ns |4
RAS to column address delay time trao 15 35 » 20 40 20 50 ns |11
CAS to RAS precharge time tcre 5 5 5 ns
Ebw address set-up tirﬁ;\ tasn 0 0 0 ns

Row address hold time tran 10 15 15 ns
Cotumn address set-up time E tasc 0 - _—O 0 ns
Column address hold time tean 15 20 20 ns
Column address hold time referenced to RAS | tun 55 65 75 ns |6
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KM41C464 CMOS DRAM

STANDARD OPERATION (Continued)

KM41C464-7 | KM41C464-8 | KM41CA464-10
Parameter Symbol Unit | Notes
Min | Max | Min | Max | Min | Max
Column address to RAS lead time trar 35 40 50 ns
Read command set-up time tres 0 0 0 ns
Read command hold referenced to CAS tron 0 0 0 ns
Read command hold referenced to RAS than 0 0 0 ns
Write command hold time twon 15 15 20 ns
Write command hold time referenced to RAS | twce 85 60 75 ns 6
Write command pulse width twe 15 15 20 ns
Write command to RAS lead time trwL 20 20 25 ns
Write command to CAS lead time tow, 20 20 25 ns
Data-in set-up time tos 0 0 0 ns 10
' Data hold time tow 15 15 20 ns | 10
Data hold referenced to RAS tona 55 60 75 ns 6
Refresh period (256 cycles) trer 4 4 4 ms
Write command set-up time twes 0 0 0 ns 8
CAS to W delay time tewo 50 50 50 ns 8
RAS to W delay time trwo 100 110 135 ns | 8
Column address to W delay time tawp 65 70 85 ns 8
CAS set-up time (CAS Before RAS refresh) | tcsr 10 10 10 ns
' CAS hold time (CAS Before RAS refresh) | tewn 20 25 30 ns
RAS precharge to CAS hold time trec 10 10 10 ns
Refresh counter test CAS precharge time teer 35 - 40 50 ns
Fast Page mode cycle time tpc 45 50 60 ns
CAS prebharge time (Fast page mode) tee 10 10 10 ns
Access time from CAS precharge teea 45 45 55 | ns 3
Fast page mode read-modify-write trrwe 100 105 125 ns
RAS pulse width (Fast Page mode) trase 70 100000 | 80 | 100,000 100 | 100000 | ns
RAS hold time referenced to OE trom 15 20 20 ns
OE access time toea 20 20 25 | ns
OE to data delay toep 20 20 25 ns
Output buffer turn off delay OE toez 0 20 0 20 0 25 | ns
'OFE command hold time toen 20 20 25 ns
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KM41C464 CMOS DRAM

NOTES

1.

2.

w

Noo;

11.

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

Viw(min) and V{max) are reference levels for measuring timing of input signals. Transition times are measured
between Viu{min) and V,(max) and are assumed to be 5ns for ail inputs.

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

Operation within the taco{max) limit insures the trac{max) can be met. tacp(max) is specified as a reference point
only. If taep is greater than the specified tgep(max) limit, then access time is controlled exclusively by tcac.
Assumes that taco> trep(max).

tar, twer, tonr are referenced to trap(max).

This parameter defines the time at which the output achieves the open circuit condition and is not referenced
t0 Von Or Vor.

twes, trwo, towp and tawp are non restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If twes > twes(min) the cycle is an early write cycle and the data out pin will remain
high impedance for the duration of the cycle. If tcwo>tewn{min) and tawo < trwo(min) and awp > tawp(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 indeterminate.

. Either tacn Or tage must be satisfied for a read cycle. .
. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading edge in

read-write cycles.
Operation within the trap(max) limit insures that trac{max) can be met. trap(max) is specified as a reference point
only. If trap is greater than the specified tpap{max) limit, then access time is controlled by taa.

TIMING DIAGRAMS

READ CYCLE
— —. S — | To]
_ Vin— = tRAS— — = f———1RP
RAS e __ﬁ\ . .
tcsH ‘L [
LCRP treo ‘ tRSH }
o :m_ _/ f tcas / \
= tasn —;FTA"-R'AD 1RAL
| — tasc™] fcan
., G OB
| LLFLCE_ tRRH .-_‘T_tRCH
w BB T e o R
S e —

Vin— — toEA—— VAVAVAVAV V.V V VGV Y VAV VAV Y VAV VA Vv,

o Vi o LB ESOBKNK
| ‘[——— t‘CAC’ | torr |
traC x J— toEZ

Von— {

DQy-DQ4 OPEN VALID DATA-OUT
1 VoL— — tez .Jm .
DON'T CA
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KM41C464 CMOS DRAM

TlMlNG DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

tRC
v tRas B ——
RAS " \ ta
ViL—
tcsH
oRe tRCD tRSH
CAS Vin— \ tcas
ViL— il tRAH
tasR tasc toar | 1RAL
A Vin— ROW COLUMN
ViL— ADODRESS, ADDRESS
‘ = tRAD |
towt i
twcs | twor—
W ViH— twe
ViL—
twer
1w
I ViH—
CE
ViL—
]r— toHR
tos =l (= tOH-—
Vig—
DQ1-DQ4 VI‘T_ VALID DATA-IN OPEN
WRITE CYCLE (OE CONTROLLED WRITE)
- ——— ‘HC —_—
— trAS ; trp
- Vib— —-ﬂs tar #_J
RAS
ViL—
tcsh
tcrp
treo tRSH
J— ViH—
CAS ] tcas / / \
ViL— | . =4 tRAD —{ v
ASR
Rl 1 ASC |— tcam ™
Vin— ROW 4 coLumn
A ViL— ADDRESS ADDRESS
= towL ——
tRwL
W g BOROOCKOOCICKXRIARN. R Xy
" R R — e KXY
ltosH
Vi —
OF " toED
Vi — tps

YOOI

m DON'T CARE

VALID DATA-IN rl‘..0;"’.’.’. .. ’ 00

D

Vin—
DQ4-DQy ViL—
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KM41C464

CMOS DRAM

TIMING DIAGRAMS (continued)
READ-MODIFY-WRITE CYCLE

I

tRWC e

_ e
_ tRas j=~1 tRP—=—|
- Vin— JN . taR ] N
RAS Vi— S
I
|
[ v —— - tegH—— —
t
:—C*Rﬂ = trco tRsH
.
Cas Vi i \ —- tcas /- 7 \
ViL—
[tasr | MAH tasc toam :
T ‘
A ViH— W COLUMN
Vi— ADDRESS ADDRESS
w T
~— tRap—
—_— I
W Vin— ; T
ViL—= i “jA | g
. i
— Vin— v.v VoV, v.v'v.v.v’v’v v’v.v.v’v v'v.v".'. T d
OF ViL— .A ?‘?"0“‘.“‘.‘..‘?‘4‘;“0‘..".“““‘.5 i___EOED ’
i \
‘ teac-— : 1ps
— tRAG- * = logzi—— ‘F‘ 'DH"{
ViioH ~ : 7 VALID A X X
DQ4-DQy g
VioL — oz W YRATAOUT A
FAST PAGE MODE READ CYCLE
tRpP
- tRASP —
— Vie— i
RAS - taRr “
ViL—
torp tee | L— tRgH —=—{
r—~— 1RcD I b= tcp-=—1
CAS :IH— \ tm—js ? \—ﬁ 1CAsj! i k—— tcas \
o ————MAD tosh B
t traL
tash thaH  tagc | fCAH tasc| | tcaH tasc| | tean
1
ViH— ROW COLUMN TOLUMN COLUMN
A Vi— ADD ADDRESS ADDRESS ADDRESS
l_t_n_cs tRCH F:i tRCs - 4_| H4tRCs tRCH
Vik—
.o ¥ Vi
nw— t
taa tan taa RRH
1OEA Ipe
tOEA toEa
. Vin- y X '.'.‘.'Q' XXX
oe Vie— / | W
‘ tcac toFF teac toFF toac L toFE
RAC
toy | toEZ tcLz OEZ tcLz tOEZ ==
Von— VALID VALID J~VALID )
DQ1-DQs Voi— DATA-OUT, DATA-OUT DATA-OUT

m DON'T CARE
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KM41C464 CMOS DRAM

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

— —4* tRasP | tRp
RAS - |
RAS \ taR !
I 4
! t
terp i ‘r | Fe | ARSH— ~—]
f——— = -— tRCD ; f— tcP —
CAG |
CAS ‘ —— f_”—{ e /7__,
—— ilcs»—c-—e———‘ ‘ i tRaL
t | tRAH | 1caH . ; tasc | ICAH 1 [
e *tASIL | ‘ ‘ \ tasc| | tcaW ‘
L |
A ROW COLUMN COLUMN ’ COLUMN
\_ACP ADDRESS ADDRESS ADDRESS
| I ¢ ™
tRAD [ % towL t_wc_s_*—«k%t(;WLﬁ' twcs | - tow ;
t L _twen_| |1 twon tRwL —+
PAWES ot e e ‘ T
L | WGCH
; ’ 4 : 4¥ .
4
OE d
oA —— 1 o
'DSDHR loH ‘DS‘ tDH tos 1o
— L .

I L I
o S Y T Y e X

FAST PAGE MODE READ-MODIFY-WRITE

. IRpP
- {RAsSP H_
RAS ﬁ M g |
. V ‘
i tesH ] ‘
1 tpRWC = '**"HSH**f““ |
tcp ; |
| = tRCD— teas — A =1 _ toas— " ! CRP -
e
~aG p——lCAS T
1, ) i
CAS | lRAD / /TN /7
i| tRaH |
' tcAH
tasr . tasc |— -~ U\SCJ tCAH ASC | - traL — H”‘
B T S ok \ |
i
A 0 coL CoL coL
ADD. A\ ADD ADD ADD
! T v
} tRwo— i ‘ 1
D : AWL =]
tRCS — [ towl . | — '
— tewo—— 1 | . ‘ F—— towD—— 1 | —— tewp——
| t Slowl | e ""'ICWL
} I i ; .
w QR ; \ Y \ /
:T"’# tAawD - — ; _ !
;»—-»I‘AA—i T ; — k—twpf
. toea Co :
- — tOEA
r n\ ]
OE 1 \_ ‘
: toep
: —
i i tcAC 3
! |
| i~ tokz
F———tRaC —— | l0EZ
| ’ : '_T | !
tos e
I -H toM

DQ1-DQy

MDON‘T CARE
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KM41C464

CMOS DRAM

TlMlNG DlAGRAMS {Continued)

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

{RC {
- - tRp — —
Vie— T3 )
s ) \ thas f \
ViL—
| |
tcR | tRPC |
. .
_- ViH— o
CAS
ViL—
11ASR !“RAH

A B T Rl

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

tRp—=

tRGC-

tRp

tRAS

. \
tAPc
tcHR |
Y Y
CAS K
DQ41-DQy OPEN

DON'T CARE
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KM41C464 CMOS DRAM

TIMING DIAGRAMS (continued)
HIDDEN REFRESH CYCLE (READ)

— tre ~tAg— |
tRas —r"tRP —ed b= —tRAS tRP .y
ViH— 'ﬂt r
RAS tar
ViL—
tcre tRCD tRSH tcHR
. Viu—
CAS . / \
RAD
ViL— j
tASC —t =
tcAH
tasR {==| t——1-tRAH-
R

ViH— ]
A H ow / coLumn
Vit — ADD ADDRESS
L
tRCS ——f»tnnu
ViH—

DR R

ViH— toea v, VAV AV VAV VATAVAV, W W VAV, Y W,
® e

tcac

torz ‘ ——toFF
1

tRAC ' r—=—toEz —
vV —
DQ4-DQ4 o VALID DATA-OUT s
VoL— 4

HIDDEN REFRESH CYCLE (WRITE)

=

tRc tRC )

tRas %1 tRP—— ‘ tRP—=
i
| —
ik taR I tRas
RAS A —
ViL— A F

———tRsH ——-J
tcRp T_

tRCcD —— tCHR

Jr

cAS V::: / —=—tRAD —1 \ /
ViH— V ROW o coLuMN NN Y X XY XN Y Y Y \VAVAVAVAWAVAWAV. AW,
SR G5t T G Nt
| twes -1 F—— ——twgH ——]
L m R AR RRIIIRBRRAKKS
&

1oH
Vin—
DQ+-DQs VALID DATA
ViL— )
= - tonR
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KM41 C464

CMOS DRAM

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

‘ ——— . ———tRAS —— —
J— ViH—
RAS Vi K|
ECSE—: f— - GHR——— b==tePT—
ViH— f E
Cas ViL— 4 S )
'ASC L team— ‘ i
ViH— VAAANVVVWWAANNAANAN NN COLUMN
. e XORAAOOON,  asoress o8
| tRRH
READ CYCLE tros | | 4 - tecn]
—-lcac ——— !
w i
ViL— }—— + - — tROH- -— J
ViH— toea
OF ViL— ‘r
DQ4-DQ4 \\I’Z':: OPEN VALID DATA-OUT :&_
WRITE CYCLE e ——
‘ -—- towL- — -
_ Vin— \AAAANANANANANAAANNANN 1WQS_ tweH 'VVV"'.'.V
w o OO LSRN
™ * T
o . -
OE ViL— — —
ViH— 3
DQ-DQy _ VALID DATA-IN [
ViL ! | ! towL
READ-MODIFY-WRITE —— tawo e
1Rcs town
_ Vin— twp
tAA‘
. ViH— toEa '
OE Vi— | / toeD
lcac toez tos| | tow
torz— R ]
DQ1-DQ Viion— VALID '\
1 4 VioL— / DATA-IN 4
VALID .
DATA-OUT

@ DON'T CARE
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KM41C464

CMOS DRAM

DEVICE OPERATION

Device Operation

The KM41C464 contains 262,144 memory locations
organized as 65,536 four-bit words. Sixteen address bits
are required to address a particular 4-bit word in the
memory array. Since the KM41C464 has only 8 address
input pins, time multiplexed addressing is used to in-
put 8 row and 8 column addresses. The multiplexing 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 KM41C464 begins by strobing in a valid
row address with RAS while CAS remains high. Then
the address on the 8 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 KM41C464 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 relaticnships. 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 (tge) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) 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 CAS pulse widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time, tep, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM41C464 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 enable
input(AW) 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 fall-
ing edge of CAS and on the valid column address tran-
sition. If CAS goes low before taep(max) and if the
column address is valid before tgap(max) then the ac-
cess time to valid data is specified by teac(min).
However, if CAS goes low after tacp(max) or if the col-
umn address becomes valid after taap{max), access is
specified by tcac Or taa. In order to achieve the
minimum access time, taac{min), it is necessary to
meet both tgep(max) and trap(max).

The KM41C464 has common data 1/O pins. For this
reason an output enable control input (OF) has been pro-
vided so the output buffer can be precisely controlled.
For data to apppear at the outputs, OE must be low for
the period of time defined by toes and torz.

Write

The KM41C464 can perform early write and read-modify-
write cycles. The difference between these cycles is in
the state of data-out and is determined by the timing
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 outputs remain in
the Hi-Z state. In the early write cycle the output buf-
fers 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 cells appears at the outputs before and during
the time that data is being written into the same cell
{ocations. This cycle is achieved by bringing W low after
CAS and meeting the data sheet read-modify-write tim-
ing requirements. The output enable input (OE) must be
low during the time defined by toes and togz for data to
appear at the outputs. If tewp and tpwp are not met the
output may contain invalid data. Conforming to the OE
timing requirements prevents bus contention on the
KM41C464's DQ pins.

Data Output

The KM41C464 has a three-state output buffers which
are controlled by CAS and OE. When either CAS or OE
is high (V) 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 e after the falling edge of CAS.
Invalid data may be present at the output during the time
after tc.z and before the valid data appears at the out-
put. The timing parameters icac, trac and taa 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 KM41C464 operating cycles is
listed below after the carresponding output state pro-
duced by the cycle.

Valid 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 (tcwp OF taws
are not met)

Refresh

The data in the KM41C464 is stored on a tiny capacitor
within each memaory cell. Due to leakage the data may
leak off after a period of time. To maintain data integri-
ty it is necessary to refresh each of the rows every 4
ms. Either a burst refresh or distributed refresh may be
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KM41C464

CMOS DRAM

DEVICE OPERATION (continued)

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 ina
row address with RAS while CAS remains high. This cy-
cle must be repeated for each of the 256 row addresses,
(Ac-Ay).

CAS-before-RAS Refresh: The KM41C464 has CAS-
before-RAS on<hip refresh capability that eliminates the
need for extemnal refresh addresses. If CAS is held low

for
low

add
cou

tion for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the iatest valid data at the output
by extending the CAS active time and cycling RAS. The
KM41C464 hidden refresh cycle is actually a CAS-befors-
RAS refresh cycle within an extended read cycle. The
refresh row address is provided by the cn-chip refresh
address counter.

Other Refresh Methods: It is also possible te refresh

the

, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh

cycles. Whenever arow 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.
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.

the specified set up time (tcsr) before RAS goes 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.

ress is supplied by the on-chip refresh address This eliminates the time required to set up and strobe
nter which is then internally incremented in prepara- sequential row addresses for the same page.

KM41C464 by using read, write or read-modify-write counter.

PACKAGE DIMENSIONS

18-LEAD PLASTIC DUAL IN-LINE PACKAGE

Units: Inches (millimeters)

e
INDEX

: |
(EJECTOR MARK) |

0.247 (6.27)
0.257 (6.53)

UREELTSI S A P A B S B M A

0.899 {22.83)

0

0.909 (23.09)

0.300(7.62)
T 0.325(8.26)

| 0.009 {0.23)

0.013 (0.33)

A4 N/ ]
| ‘ |
; |
100 (254) | | 0.045 (1.14) |1 o018 0an
TP | | | 0.055 (1.40) 0.024 (0.61)

0.183 (4.65)

MAX

0.115 (2.92)
MIN

0.015 (0.38)
' MIN

CAS-Before-RAS Refresh Counter Test Cycle

A special timing sequence using the CAS-before-RAS
counter test cycle provides a convenient method of veri-
fying the functionality 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
operaticns are enabled. In this mode, the row address
bits A, through A; are supplied by the on-chip refresh
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KM41C464

CMOS DRAM

PACKAGE DIMENSIONS (continued)
18-PIN PLASTIC LEADED CHIP CARRIER

Units: Inches {Millimeters)

0.140 (3.56)
0.320 (8.13) MAX
0.330 (8.38) '_ 0.080 (2.03)
! 0.285 (7.24} I 0.080 (2.29)
X WS(TTQ) | 0.020 (0_51) 0.070 (1.78) | 0.150 (Sﬁm
ﬁ MIN REF I REF
I il En ) T, ;
! o / 0.026 (0.66) H .
1 e — [l 's
; l 0.032 {0.81) o
! ] n — = g==7
5|2 85 C g N
22 g2 0 ] - < |t
(=N K] ) | (=] -
3|8 2i2 [ ] 0.013 (0.33) s ]
olo oo j =
M [ 0.021 (0.53) - = Ic
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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 256 row addresses,
(AcAz).

CAS-before-BAS Refresh: The KM41C484 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for extemal refresh addresses. If CAS is held low
for the speciiied set up time (tcss) 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
counter which is then internally incremented in prepara-
tion for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and cycling RAS. The
KM41C464 hidden refresh cycle is actually a CAS-befors-
RAS refresh cycle within an extended read cycle. The
refresh row address is provided by the on-chip refresh
address counter.

Other Refresh Methods: ht is also possible to refresh
the KM41C464 by using read, write or read-modify-write

PACKAGE DIMENSIONS

18-LEAD PLASTIC DUAL IN-LINE PACKAGE

cycles. Whenever arow 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-
befare-RAS refresh is the preferred method.

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 cycie begins with a normal cycle.

Then, while RAS is kept low to maintain the row address,

CAS is cycled to strobe in additional coiumn addresses.

This eliminates the time required to set up and strobe
sequential row addresses for the same page.

CAS-Before-RAS Refresh Counter Test Cycle

A special timing sequence using the CAS-before-RAS
counter test cycle provides a convenient method of veri-
fying the functionality 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 enabled. In this mode, the row address
bits A, through A; are supplied by the on-chip refresh
counter.

Units: Inches {millimeters)
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PACKAGE DIMENSIONS (continued)

18-PIN PLASTIC LEADED CHIP CARRIER Units: Inches (Millimeters)
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