SAMSUNG ELECTRONICS INC B4E D HE 79kLu4luy2 0013207 98T EESMGK

KM41C4002A CMOS DRAM

4MX 1 Bit CMOS Dynamic RAM with Static Column Mode

FEATURES GENERAL DESCRIPTION
* Performance range: The Samsung KM41C4002A is a high speed CMOS
4,194,304 bit X 1 Dynamic Random Access Memory.
trac tcac tre Its design is optimized for high performance applications

such as mainframes and mini computers, graphics and

KM41C4002A- 7 70ns 20ns 130ns ) .
high performance microprocessor systems.

KM41C4002A- 8 80ns 20ns 150ns

KM41C4002A-10 | 100ns 25ns 180ns The KM41C4002A features Static Column Mode opera-
tion which allows high speed random or sequential ac-

* Static Column Mode operation cess within a row. Static Column Mode operation offers
* CS-before-RAS Refresh Capability high performance while relaxing many critical system tim-
* RAS-only and Hidden Refresh Capability ing requirements for fast usable speed.
* 8-bit fast parallel test mode Capability
¢ TTL compatible inputs and output CS-before-RAS refresh capability provides on-chip auto
¢ Common I/O using Early Write refresh as an alternative to RAS-only refresh. All inputs
* Single +5V+10% power supply and output are fully TTL compatibie.
¢ 1024 cycles/16ms refresh
» JEDEC standard pinout The KM41C4002A is fabricated using Samsung’s ad-
* Available in Plastic SOJ, DIP, ZIP vanced CMOS process.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION (Top views)

» KM41C4002AP « KM41C4002AJ < KM41C4002AZ
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SANSUNG ELECTRONICS INC BYUE D EE ?9b4142 0013208 8LL EESMGK
KM41C4002A CMOS DRAM

ABSOLUTE MAXIMUM RATINGS*

tem Symbol Rating Unit
Voltage on Any Pin Relative to Vgs Vin, Vour -1to +7.0 v
Voltage on Voc Supply Relative to Vss Vee —1to +7.0 \'4
Power Dissipation Pp 600 mwW
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 ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voltage reference to Vss, Ta=0 to 70°C)

ltem Symbol Min Typ Max Unit —’
Supply Voltage Vee 4.5 5.0 5.5 V'
Ground Vss 0 0 0 \'J
Input High Voltage ViH 2.4 — Vee+1 v
Input Low Voltage ViL -1.0 — 0.8 \'

DC AND OPERATING CHARACTERISTICS (0°c<Ta<70°C, Veo=5.0V+10%)

(Recommended operating conditions unless otherwise noted)

Storage Temperature Tstg —55 to +150 °C

Parameter Symbol Min Max Unit
Operating Current* KM41C4002A- 7 — 105 mA
==& Ao _— - KM41C4002A- 8 lcct — 95 mA
(RAS, CS, Address Cycling @ tac=min) KM41C4002A-10 _ 85 mA
Standby Current (RAS=CS=V)y) lccz — 2 mA
== . KM41C4002A- 7 — 105 mA
(RS oy e —min) KM41C4002A- 8|  Icca — | 95| ma
yeing, H. @ fhe KM41C4002A-10 — 85 | ma
Static Column Mode Current* Em:}gigggﬁ ; loca — ?8 :\2
(RAS=CS=V|,, Address Cycling @tsc=min) KM41C4002A-10 _ 60 mA
Standby Current (RAS=CS=W2xVc-0.2V) lecs — 1 mA
CS-Before-RAS Refresh Current* KM41C4002A- 7 - 105 mA
RAS and G5 Cydli tre=min KM41C4002A- 8 lcce - 95 mA
(RAS an yeling @ trc=min.) KM41C4002A-10 - 85 | mA
Standby Current (RAS=V, CS=V)., Dour=Enable) lcor - 5 mA
Input Leakage Current (Any input 0<ViN<6.5V, _
all other pins not under test=0 voits.) b 10 10 »"‘ A
Output Leakage Current (Data out is disabled, OVEVour<5.5V) lov -10 10 HA
Output High Voltage Level (lon=—5mA) VoH 2.4 - \'/
Output Low Voltage Level (lop =4.2mA) VoL - 0.4 v

*NOTE: lcc1, leca, locs, lcce are dependent on output loading and cycle rates. Specified value are obtained
with the output open. lcc is specified as average current.loct, lecs, lccs, Address can be changed
maximum two times while RAS=V|_. Iccs, Address can be changed maximum once while CS=V}4.
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SAMSUNG ELECTRONICS INC E4E D B ?9b4142 0013209 752 EESMGK
KM41C4002A CMOS DRAM

CAPACITANCE (1.=25°0)

Item Symbol Min Max Unit
Input Capacitance (Ag-A1g, D) Cint — 6 pF
Input Capacitance (RAS, CS, W) Cinz - 7 pF
Output Capacitance (Q) Cout - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, Vcc=5.0V£10%, See notes 1,2)

KM41C4002A-7 |KM41C4002A-8 [KM41C4002A-10
Standard Operation Symbol Unit | Notes
Min| Max [Min| Max |[Min| Max

Random read or write cycle time tre 130 150 180 ns
Read-modify-write cycle time tawc | 155 175 210 ns
Access time from RAS trAC 70 80 100| ns [3,4,11
Access time from CS tcac 20 20 25| ns |3,4,5
Access time from column address tAA 35 40 50| ns [3,11
€S to output in Low-Z toz 5 5 5 ns |3,12
Output buffer tumn-off delay toFr 0 15| 0O 15| © 20| ns 7
Transition time (rise and fall) tr 3 50| 3 50, 3 50| ns 2
RAS precharge time tap 50 60 70 ns
RAS pulse width tRAS 70| 10,000| 80| 10,000|{100| 10,000 | ns
RAS hold time tRsn | 20 20 25 ns
CS hold time tcsH 70 80 100 ns
CS pulse width tcs 20| 10,000| 20| 10,000| 25| 10,000] ns
RAS to €S delay time tReD 20 50| 20 60| 25 75| ns 4
RAS to column address delay time tRAD 15 35| 15 40| 20 50| ns | 11
CS to RAS precharge time tcrp 5 5 10 ns
Row address set-up time tasr 0 0 o - ns
Row address hold time tRAH 10 10 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hoid time tcaH 15 15 20 ns
Column address hold referenced to RAS taR 55 60 75 ns
Column Address to RAS lead time tRAL 35 40 50 ns
Read command set-up time trcs 0 0 0 ns
Read command hold referenced to cS trRcH 0 0 0 ns 9
Read command hold referenced to RAS tRRH 0 0 0 ns 9
Write command hoid time twcH 15 15 20 ns
Write command hold referenced to RAS twecr 55 60 75 ns 6
Write command pulse width twe 15 156 20 ns
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SAMSUNG ELECTRONICS INC BYE D NN ?9b41l42 0013210 47y EESMGK
KM41C4002A CMOS DRAM

AC CHARACTERISTICS (continued)

KM41C4002A-7 /KM41C4002A-8 |KM41C4002A-10
Standard Operation Symbol Unit | Notes
Min| Max |Min| Max |Min; Max
Write command to RAS lead time tRwL 20 20 25 ns
Write command to CS lead time fowe 20 20 25 ns
Data-in set-up time tos 0 0 0 ns | 10
Data-in hold time toH 15 15 20 ns | 10
Data-in hold referenced to BAS toHR 55 60 75 ns 6
Refresh period (1024 cycles) tRer 16 16 16 ms
Write command set-up time twcs 0 0 0 ns 8
CS to write enable delay time tewo | 20 20 25 ns|{ 8
RAS to write enable delay time tawp | 70 80 100 ns 8
Column address to W delay time tawp | 35 40 50 ns | 8
CS set-up time (C-B-R refresh) tcsr 10 10 10 ns
CS hold time (C-B-R refresh) tcr | 20 30 30 ns
RAS precharge to CS hold time trRPC 10 10 10 ns
CS precharge (C-B-R counter test) tcpr 35 40 50 ns
Static column mode cycle time tsc 40 45 55 ns
Static column mode read-write cycle time tsrwc | 70 80 100 ns
Access time from last write taLw 65 75 95| ns | 3,12
Output data hold time from column address taon 5 5 5 ns
Output data enable time from W tow 45 50 70] ns
Output data hold time from W twoH 0 0 0 ns
RAS pulse width (static column mode) trasc 70]100,000| 80 (100,000 (100 (100,000 ns
CS pulse width {static column mode) tcsc 20(100,000| 20}100,000| 25]100,000| ns
CS precharge time (static column mode} tcp 10 10 10 ns
Write address hold time reference to RAS tawr 55 60 75 ns 6
Column address hold time referenced to RAS rise | tan 5 5 10 ns
Last write to column address delay time tiwap | 20 30, 20 35| 25 45| ns
Last write to column address hold time taHLW | 65 75 95 ns
Write command inactive time twi 10 10 10 ns
Write command set-up time (Test mode In) twrs 10 10 10 ns
Write command hold time {Test mode In) twTH 10 10 10 ns
W to RAS precharge time (C-B-R refresh) twrp 10 10 10 ns
W to RAS hold time (C-B-R refresh) twen | 10 10 10 ns
Pt
¢ SAMSUNG a73
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SAMSUNG ELECTRONICS INC LYE D EE 79b4L42 0013211 300 EESMGK
KM41C4002A CMOS DRAM
TEST MODE CYCLE {Note. 13)

KM41C4002A-7 |KM41C4002A-8|KM41C4002A-10
Standard Operation Symbol Unit | Notes
Min| Max |Min| Max |[Min| Max
Random read or write cycle time tre 135 165 185 ns
Read-modify-write cycle time tarwc | 160 180 215 ns
Access time from RAS trac 75 85 105 | ns [3,4,11
Access time from C3 tcac 25 25 30 | ns [3,4,5
Access time from column address taa 40 45 55 | ns 13,11
RAS puise width {RAS 75| 10,000| 85| 10,000(105{ 10,000 | ns
€8 pulse width tcs 25| 10,000| 25| 10,000| 30 | 10,000 | ns
RAS hold time tRsH 25 25 30 ns
€S hold time tcsh | 75 85 105 ns
Column Address to RAS lead time tRAL 40 45 55 ns
€S to write enable delay towo | 25 25 30 ns| 8
RAS to write enable delay thwp | 75 85 105 ns 8
Column address to W delay time tawp | 40 45 55 ns 8
Static column mode cycle time tsc 45 50 60 ns
Static column mode read-modefy-write tsrwc | 75 85 105 ns
RAS pulse width (Static column mode) trasc | 75|100,000| 85|100,000|105]100,000| ns
Access time from last write taLw 70 80 100| ns |3,12
CS pulse width (static column mode) tcsc 25/100,000{ 25|100,000| 30 [100,000( ns
NOTES twes2twes(min) the cycle is an early write cycle
and the data out pin will remain high impedance for
1. An initial pause of 200us is required after power- the duration of the cycle. If tcwp2tcwo(min) and
up followed by any 8 RAS cycle before proper trRwp=tRwo(min) and tawp=tawnimin), then the cycle

device operation is achieved.

. ViHmin) and ViLmax) are reference levels for measur-

ing timing of input signals. Transition times are
measured between ViHmin) and Viimax), and are

is a read-write cycle and the data out will contain
thi data read from the selected address. If neither
of the above conditions are satisfied, the condition
of the data out is indeterminate.

assumed to be 5ns for all inputs. 9. Either trcH Or trRry must be satisfied for a read

3. Measured with a load equivalent to 2 TTL loads and cycle.
100pF 10. These parameters are referenced to the CS leading

4. Operation within the trcpmax) limit insures that edge in early write cycles and to the W leading edge
tracimax) can be met. trcomax) is specified as a in read-write cycles.
reference point only. If tacp is greater than the 11. Operation within the trapmax limit insures that
specified trcpimax limit, then access time is con- traCimax) can be met. tRAD(max) is specified as a
trolled exclusively by tcac. reference point only. If trap is greater than the

5. Assumes that tRCcD*tRCD(max)- specified trapmax limit, then access time is con-

6. tawr, twcr, tpHR are referenced to tRAD(max) trolled by taa.

7. This parameter defines the time at which the out- 12. Operation within the tLwapimax limit insures that
put achieves the open circuit condition and is not taLw(max) can be met. tiwapmax) is specified as a
refernced to Vo or Vor. reference point only. tiwap is greater than the

8. twcs, trwo, tcwp and tawp are non restrictive specified tLwapmax) limit, then access time is con-
operating parameters. They are included in the data trolied by taa.
sheet as electrical characteristics only. If 13. These specifications are applied in the test mode.
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KM41C4002A CMOS DRAM

TIMING DIAGRAMS
READ CYCLE

Vin = !S trag Z

Vi — | U
tan

tash [=—={ F=—tpay— tRaL -—.-1

A \\;IH - m ROW ADDRESS m COLUMN ADDRESS
[
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tene teco b topp—es

RAS
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— RS
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VoL —
—‘_tCLZ

WRITE CYCLE (EARLY WRITE)

3
< <
- X
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V —
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A% b=—tcan ——J

tcre treo trsn )
i— tens
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- tour
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SAMSUNG ELECTRONICS INC GYE D B 79bL4L42 0013213 183 EESMGK
KM41C4002A CMOS DRAM

TIMING DIAGRAMS {Continued)
READ-WRITE/READ-MODIFY-WRITE CYCLE

trwe
F—_t”’—_‘
_ Viy — s taas
" ’ j 3
Vi —
trwe
tasr t‘—— P=—tran ——| toan '-—'1
Vi —
A " Wnow ADDRESSW COLUMN ADDRESS
Vi — 1
1 |
taco —[
p—————tran traL
tore e tomp ——]
— Vi — [’
o H tes
ViL thos
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|——los—- -—‘“—"—{ !
Viy —
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ViL —
fcac | ! twor
tan—
taac = torr
Von—
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torz —y

STATIC COLUMN MODE READ CYCLE

—_— Vin— 4
RAS Vi — /) .
tash "tﬂi tsc tsc trat Pt tan

_ e
A :,/m @\mw ADD @g coLuMN. COLUMN ADDRESSX COLUMN ADDRESS
- o
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— trAn
cs Vi — \L Zr xr ;L
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Rcs tesn — tacs
—_ Vin—
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I I
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torz —=

1
oz
m DON'T CARE
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KM41C4002A CMOS DRAM

TIMING DIAGRAMS (continued)
STATIC COLUMN MODE WRITE CYCLE (W CONTROLLED EARLY WRITE)

tep—nd
Vi — taasc
RAS " \
Vi —
1
tasr ety toan tRaAL -
‘Vm — ROW 7 COLUMN COLUMN COLUMN
A i — ADDRESS ADDRESS,; ADDRESS ADDRESS
!
a— Y trsH
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O R D Tty D e D i

Q “jo" - OPEN
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STATIC COLUMN MODE WRITE CYCLE (CS CONTROLLED EARLY WRITE)

trp —=1
|
— trasc

RAS Vin K

Vi tasr 1
— __AECH:_' tean AL ——=
A Vin— ROW COL cOL COL
Vi — ADD ADD ADD ADD

tawr tep tasn
[ Vin — e tAap —=f 'CSC_.F
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T

Vi~ }

|
r ttE et ] tow | los | | o
T VAV NN N NN INAANAA NN
o - oare MOK eatk X0 ar KRR
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3|

m DON'T CARE
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KM41C4002A CMOS DRAM

TIMING D|AGRAMS {Continued)
STATIC COLUMN MODE READ-WRITE CYCLE

trasc trp —= 1
— o —
RAS Vi N N\
Vi = ]
taan tha
b} o AR e—
Vv — ROW b v COLUMN COLUMN N . "
SO 4, 58 by (o YERRRERRERR
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STATIC COLUMN MODE MIXED CYCLE
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v — r P X

tawn —= F—toan

twes — — towL
—d twe /]
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t
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WRITE ~1" READ-MODIFY-WRITE

m DONT'T CARE
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KM41C4002A CMOS DRAM

TlMlNG DlAGRAMS (Continued)

RAE-O_NLY REFRESH CYCLE
NOTE: W, D, Ajo=Don’t Care

e "
fcap——+ — I——qm
= / 7
tase P ——tran —={
v = OO0 mon moomess NI
Q z:: OPEN

CS-BEFORE-RAS REFRESH CYCLE
NOTE: Address=Don’t Care
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TIMING DIAGRAMS (continued)
HIDDEN REFRESH CYCLE (READ)

S —

- i tras
RAS ::' B \ m——~2 \ /
toap tRSH tour
trco ———
Ccs :I: : _/ \ Z

tan
1
Ty .'m| hase ___I | toan |
Vin — COLUMN
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tacs tren —'I twre

Vi —
Vi -

Ké

SN tore
trac
Vou —
Q VoL — VALID DATA >—
1017 —=
HIDDEN REFRESH CYCLE (WRITE)
tac
tras the ——e{ k—m
s Vi — —-1\ S
Vi —
‘ tere |—'— - trco trgh—e— -
— Ve — "
= wi_/ /
f=——taap o traL —=1
tasr ey frws tasc—= = toan =
SR, T .
']
twen
twes .:'::-‘wcn—— tw twan
twr
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- XX
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> - o onrs RN
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m DON'T CARE
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KM41C4002A CMOS DRAM

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

. tge
— ViH— 3 tasH S
RAS Vp— x 2 \———
fosn =t topr——= tes
— Vi =—
(] v \ ; - S
e toan —=]
A \\//I: _ ADDRESS
R ——
traL.
READ CYCLE T 1
Q :’/""_ OPEN VALID DATA E——
o= twep twrn toz
r_‘ [ i tran
= Vin—
w WK | R Bl
WRITE CYCLE
a Vou— OPEN
VoL—
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twre I——— [ PO R
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VAR 0 RN i
—tos — —ton—-
D Vin— VALID DATA
ViL—
e 'CAC |
READ-WRITE CYCLE torr rorr]
I
a \\2": OPEN —@ VALID DATA —
v | |t :::m —tow j
!
brvl (T \ANANAAAAATY VN
- R0 ] N SRR

F— towp —= twp twon
o b KRR

A
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E4YE D NN 79L4142 0013219 LT1L MESMGK
KM41C4002A CMOS DRAM
TIMING DIAGRAMS (continued)
TEST MODE IN CYCLE
NOTE: D, Address=Don't Care
tras trp ———

J— Vi —
RAS \
ViL — trpc —=t

/ N

T

|

s F

bl
s
]

NS

QOPEN

TEST MODE DESCRIPTION

The KM41C4002A is trie RAM organized 4,194,304
words by 1 bit, it is internally organized 524,288 words
by 8 bits. In “Test Mode”, data are written into 8 sec-
tors in parallel and retrieved the same way. A1or. Ajoc
and Aog are not used. If, upon reading, all bits are equal
(all “1”'s or “0"'s), the data output pin indicates a “1”.
If any of the bits differed, the data output pin would in-

m DON'T CARE

dicate a “0” In “Test Mode”, the 4M DRAM can be tested
as if it were a 512K DRAM. W, TS Before RAS Cycle
(Test Mode in Cycle) puts the device into “Test Mode”.
And “CS Before RAS Refresh Cycle” or “RAS only
Refresh Cycle” puts it back into “Normal Mode”. The
“Test Mode™ function reduces test time (1/8 in cases
of N test pattern).
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Electronics




SAMSUNG ELECTRONICS INC

KM41C4002A

LYE D WH ?9L4luYc2 0013220 313 EMMSMGK

CMOS DRAM

DEVICE OPERATIONS

Device Operation

The KM41C4002A contains 4,194,304 memory loca-
tions. Twenty-two address bits are required to address
a particular memory location. Since the KM41C4002A
has only 11 address input pins, time multiplexed address-
ing is used to input 11 row and 11 column addresses.
The multiplexing is controlied by the timing relationship
between the row address strobe (RAS), the chip select
input (CS) and the valid row and column address inputs.

Operating of the KM41C4002A begins by strobing in
a valid row address with RAS while C3 remains high.
Then the address on the 11 address input pins is chang-
ed from a row address to a column address and is strobed
in by CS. This is the beginning of any KM41C4002A
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 refationships. The cy-
cle is terminated when both RAS and CS have return-
ed 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 CS Timing

The minimum RAS and CS pulse widths are specified
by tras(min) and tcs(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 CS pulse widths. In addition, a
new cycle must not begin unti the minimum RAS
precharge time, trp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM41C4002A 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 achieved by maintaining the write enable
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 transition.

If CS goes low before trcp(max) and if the column ad-
dress is valid before trap(max) then the access time to
valid data is specified by trac(min). However, if CS goes
low after tacp(max) or if the column address becomes
valid after trap{max), access is specified by tcac or taa.
In order to achieve the minimum access time, trac{min),
it is necessary to meet both trep(max) and trap{max).

Write
The KM41C4002A can perform early write, late write
and read-modify-write cycles. The difference between

these cycles is in the state of data-out and is determin-
ed by the timing relationship between Wand CS. Inany
type of write cycle, Date-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 CS. The data at the data input pin(D)
is written into the addressed memory cell. Throughout
the early write cycle the output remains in the Hi-Z state.
This cycle is good for common I/O applications because
the data-in and data-out pins may be tied together without
bus contention.

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 cycle tim-
ing requirements. This cycle requires using a separate
110 to avoid bus contention.

Late Write: If W is brought low after C3, a late write
cycle will occur. The late write cycle is very similar to
the read-modify-write cycle except that the timing
parameters, trwp, tcwp and tawp, are not necessarily
met. The state of date-out is indeterminate since the out-
put can be either Hi-Z or contain data depending on the
timing conditions. This cycle requires a separate I/O to
avoid bus contention.

Data Output

The KM41C4002A has a three-state output buffer which
is controlled by CS. Whenever CS is high (Vin) the
output is in the high impedance (Hi-Z) state. In any cy-
cle in which valid data appears at the output the output
goes into the low impedance state in a time specified by
tcLz after the falling edge of CS. Invalid data may be
present at the output during the time after tciz and
before the valid data appears at the output. The timing
parameters tcac, trac and taa specify when the valid
data will be present at the output. The valid data remains
at the output until CS retums high. This is true even
if a new RAS cycle occurs (as in hidden refresh). Each
of the KM41C4002A operating cycles is listed below
after the corresponding output state produced by the
cycle.

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

Hi-Z Output Static: Early Write, RAS-only Refresh, Static
Column Mode Write, C3-Before-RAS Refresh, CS-only
cycle.

Indeterminate Output State: Delayed Write.
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DEVICE OPERATIONS (Continued)

Refresh

The data in the KM41C4002A is stored on a tiny
capacitor within each memory cell. Due to leakage the
data may leak off after a period of time. To maintain data
integrity it is necessary to refresh each of the rows every
16 ms. There are several ways to accomplish this.

RAZ-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 row.

CS-before-HAS Refresh: The KM41C4002A 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 (tcsr) 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 interally incremented in preparation for the
next CS-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 CS active time and cy~ling RAS. The
KM41C4002A 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: ltis also possible to refresh the
KM41C4002A 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 CS-
before-RAS refresh is the preferred method.

Static Column Mode

Static Column Mode allows high speed read, write or
read-modity-write random access to all the memory cells
within a selected row. Operation within a selected row
is similar to a static RAM. The read, write or readmodify-
write cycles may be mixed in any order.

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

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=V),_ and tog-
giling either W or CS. The data is written into the cell
trigered by the latter fallin edge of W or CS.

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 verifying the functionality of the CS-before-RAS refresh
activated circuitry.

After the CS-before-RAS refresh operation, is CS goes
high and then low again while RAS is held low, the read
and write operations are enabled.

This is shown in the CS-before-RAS counter test cycle
timing diagram. A memory cell can be addressed with
11 row address bits and 11 column address bits defin-
ed as follows:

Row Address—Bits Ao through Ag are supplied by the
on-chip refresh counter. The Ao bit is set high in-
ternally.

Column Address—Bits Ao through A10 are strobed-in by
the falling edge of CS as in a normal memory cycle.

Suggested CS-before-RAS Counter Test

Procedure
The CS-before-RAS refresh counter test cycle timing is
used in each of the following steps:

1. Initialize the internal refresh counter by performing
8 cycles.

2. Write a test pattern of “lows” into the memory cells
at a single column address and 1024 row address.
(The row addresses are supplied by the on-chip
refresh counter).

3. Using read-modify-write cycles, read the “lows” writ-
ten during step 2 and write “highs” into the same
memory locations. Perform this step 512 times so
that highs are written into the 512 memory cells.

4. Read the “highs” written during step 3.

5. Complement the test pattern and repeat steps 2, 3
and 4.

Power-up

If RAS=Vss during power-up, the KM41C4002A could
begin an active cycle. This condition results in higher than
necessary current demands from the power supply dur-
ing power-up. Itis recommended that RAS and CS track
with Vec during power-up or be held at a valid Viy in
order to minimize the power-up current.

An initial pause of 200us is required after power-up
followed by any 8 RAS cycles before proper device
operation is achieved.
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PACKAGE DIMENSIONS
18-LEAD PLASTIC DUAL IN-LINE PACKAGE

Unit: Inches (Millimeters)
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PACKAGE D'MENS'ONS (Continued)
20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE

Units: Inches (millimeters)
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