KM44C4002A/AL/ALL/ASL

CMOS DRAM

4M ‘><4 Bit CMOS Dynamic RAM with Static Column Mode

FEATURES
» Performance range:

] traCc | tcac tRc
KM44C4002A/AL/ALL/ASL-5 | 50ns 13ns | 90ns
KM44C4002A/AL/ALL/ASL-6 | 60ns 15ns | 110ns
KM44C4002A/AL/ALL/ASL-7 | 70ns 20ns | 130ns
KM44C4002A/AL/ALL/ASL-8 | 80ns 20ns | 150ns

« Static Column Mode operation
" » Self Refresh Operation (LL-ver, only)

« CS-before-RAS refresh capability

+ RAS-only and Hidden Refresh capability

« Fast parallel test mode Capability

= TTL compatible inputs and outputs

« Early write or output enable controlled write

« Single+5.0V +10% power supply

+ 4096 cycles/64ms refresh (Normal)

» 4096 cycles/128ms refresh (Low power & Self Ref.)
» 4096 cycles/256ms refresh (Super Low power)
+ JEDEC standard pinout

» Available in plastic SOJ and TSOP(H)

FUNCTIONAL BLOCK DIAGRAM
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GENERAL DESCRIPTION

The Samsung KM44C4002A/AL/ALL/ASL is a high
speed CMOS 4,194,304 bit x4 Dynamic Random
Access Memory. Its design is optimized for high
performance applications such as mainframes, mini
computers, graphics and high performance portable
computers.

The KM44C4002A/AL/ALL/ASL features Static Column
Mode operation which allows high speed random
access of memory cells within the same row.

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

The KM44C4002A/AL/ALL/ASL is fabricated using
Samsung's advanced CMOS process.
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KM44C4002A/AL/ALL/ASL | CMOS DRAM

PIN CONFIGURATION (Top Views)

« KM44C4002 AJ/ALJ/ALLJ/ASLY - KM44C4002 AT/ALT/ALLT/ASLT - KM44C4002 ATR/ALTR/ALLTR/ASLTR

AK/ALK/ALLK/ASLK AS/ALS/ALLS/ASLS ASR/ALSR/ALLSR/ASLSR
vecd10 240 Vss . Vec 310 24 '] Vss Vss M 24 1[0 Vee
pa ] 2 23[0 DQs Dy} 2 23 11 DQy oo 23 O 2 D Oy
Do, 3 220 DQs DQx 0} 3 221°T1) DQ; DQ3 0] 22 3 |1 bQ;

wis 211 ¢S w4 211 €8 Cs 1 ai MW
RAS {5 200 OF RAS ] s 20 GE Gt ] 20 51T RAS
A6 190 Ay Ann]s 19N Ag Ag ] 19 6 11 At
Awd 7 1811 As A7 18 [0 As Ag [T 18 70 A
A8 170 A7 Aol 8 17 [ A7 Ay ] 17 s Ao
Ago 1617 As Ay 1] 9 16 0 As Ag T 16 9D A
A Q10 150 As A, 1] 10 15 £ As As [T] 15 1010 A2
Asfit QO 140 Ag A1t O 14D As A4 O 1fma;
Vee [ 12 13 Vss Vee T 12 13 [0 Vss Vss T 13 12 [0 Vee
Y
J : 400MIL T : 400MIL{Forward) TR : 400MIL({Reverse)
K : 300MIL S : 300MIL(Forward) SR : 300MIL(Reverse)

Pin Name Pin Function

Ao-An Address Inputs

DQ1-4 Data In/Out

Vss - Ground

RAS Row Address Strobe

CcsS Chip Select input

w Read/Write Input

OE Data Output Enable

vce Power(+5.0V)

N.C No Connection
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KM44C4002A/AL/ALL/ASL CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss © ViN, Vout -1to +7.0 i
Voltage on Vcc Supply Relative to Vss Vce -1to +7.0 \
Storage Temperature Tstg -55to + 150 °C
Power Dissipation Po 1 w
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 condit_ions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Tvp Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Ground ' Vss ] 0 0 Y
Input High Voltage ViH 24 — Vee + 1 \
Input Low Voltage ViL -1.0 — 0.8 v

DC AND OPERATING CHARACTER'ST'CS (Recomméndgd operating conditions unless otherwise noted)

S imsuvyg
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Parameter Symbol| Min | Max | Units
KM44C4002A/AL/ALL/ASL-5 90 mA
Operating Current* KM44C4002A/AL/ALL/ASL-6 icet _ 80 mA
(RAS and CS Cycling @trc=min.) KM44C4002A/AL/ALL/ASL-7 70 mA
KM44C4002AVAL/ALL/ASL-8 60 mA
KM44C4002A 2 mA
Standby Current KM44C4002AL loc } 1 mA
(RAS=CS=W=ViH) KM44CA002ALL 1 mA
KM44C4002ASL 1 mA
KM44C4002A/AL/ALL/ASL-5 90 mA
RAS-Only Refresh Gurrent” KM44C4002A/AL/ALL/ASL-6 leca ; 80 mA
(CS=ViH, RAS Cycling @trc=min.) KM44C4002A/AL/ALL/ASL-7 70 mA
KM44C4002A/AL/ALL/ASL-8 60 mA
‘ KM44C4002A/AL/ALL/ASL-5 80 | mA
Fast Page Mode Current* KM44C4002A/AL/ALL/ASL-6 lood B 70 mA
(RAS=ViL, CS, Address Cyctling @trc=min.) KM44CA4002A/AL/ALL/ASL-T 60 mA
KM44CA002A/AL/ALL/ASL-8 50 mA
KM44C4002A 1 mA
Standby Current KM44C4002AL lcos B 300 uA
(RAS=CS=W=Vce-0.2V) KM44C4002ALL 200 #A
KM44G4002ASL 200 #A
KM44C4002A/AL/ALL/ASL-5 90 mA
CS-Before-RAS Refresh Current* KM44C4002A/ALALL/ASL-6 g ) 80 mA
(RAS and CS Cycling @trc=min.) KM44C4002A/AL/ALL/ASL-7 70 mA
KM44C4002A/AL/ALL/ASL-8 60 mA
Battery Back Up Current Average Power Supply Current,
Battery Back Up Mode, Input High Voltage(ViH)=Vcc-0.2V
input Low Voltage(Vi)=0.2V C5=CS-Before-RAS miigjgggigl. loc7 - ggg # :
Cycling or 0.2V DQ1~DQ4=Don't Care trc=31.25¢s{L-Ver) “
62.545(SL-Ver), tras =tras min~300ns
661




KM44C4002A/AL/ALL/ASL CMOS DRAM

DC AND OPERATING CHARACTERISTICS (continued)

(Recommended operating conditions unless otherwise noted)

Parameter Symbol| Min | Max | Units

Self Refresh Current
RAS=CS=0.2v
W=0E=Ao-A11=Vce-0.2V or 0.2V
DQ1-DQ4=Vce-0.2V, 0.2V or Open

KM44C4002ALL lccs - 300 #A

Input Leakage Current

{Any input 0<VIN <Vcc+0.5V, all other pins not under test=0 volts.) e -10 10 #A
Output Leakage Gurrent '

(Data out is disabled, OV <Vour <Vice) oL} 101 10 | #A
Output High Voltage Level {loH=-5mA) VoH 24 - V'
Output Low Voltage Level (loL=4.2mA) VoL - 0.4 v

*NOTE: lce1, lecs, locs and locs are dependent on output loading and cycle rates. Specified values are obtained with
the output open. Icc is specified as an average current. In lcc1 and lcca, Address can be changed maximum
two times while RAS=VIL. In Icc4, Address can be changed maximum once within one Static Column cycle.

CAPACITANCE (1a-25°C, Vco=5V, f=1MHz)

Parameter Symbol Min Max Unit
Input Capacitance (Ao~A11) Cini - 5 pF
Input Capacitance (RAS, CS, W, OE) Cinz - 7 pF
Input Capacitance (DQ1~DQ4) Coa - 7 pF
AC CHARACTERISTICS (0°’c<Ta<70°C, Voc=5.0V£10%, See notes 1,2)
-5 -6 -7 -8
Parameter Symbol Units | Notes
Min| Max | Min| Max | Min| Max | Min| Max
Random read or write cycle time tRe 90 110 130 150 ns
Read-modify-write cycle time trwe | 133 155 185 205 ns
Access time from RAS tRAC 50 80 70 80| ns | 3411
Access time from C5 tcac 13 15 20 207 ns [ 345
Access time from column address taa 25 30 35 40| ns 31
CS to output in Low-Z towz 0 0 0 0 ns 3
Output buffer turn-off delay torF 0 15 0 15 0 20 0 201 ns 7
Transition time {rise and fall) r 3 50 3 50 3 50 3 50| ns 2
RAS precharge time tRP 30 0] - 50 60 ns
RAS pulse width ' 1RAS 50| 10,000 | 60| 10,000 | 70| 10,000 | 80| 10,000 ns
RAS hold time trRsH | 13 15 20 20 ns
CS hold time tosn | 50 60 70 80 ns
CS pulse width tcs 13| 10,000 | 15| 10,000 ;| 20| 10,000 | 20| 10,000 | ns
RAS to TS delay time tep | 20 37| 20 45| 20 50| 20 60| ns 4
RAS to column address delay time tRAD 15 25| 15 3| 15 35| 15 40| ‘ns 1
CS 1o RAS precharge time torp 5 5 5 5 ns
Row address set-up time tASR 0 0 0 ‘ 0 ns
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KM44C4002A/AL/ALL/ASL CMOS DRAM
AC CHARACTERISTICS (Continued)
-5 -6 -7 -8
Parameter Symbol Units | Notes
Min| Max | Min| Max | Min| Max | Min| Max
Row address hold time RAH 10 10 10 10 ns
Column address set-up time ASC 0 0 0 0 ns
Column address hold time foaH 10 10 15 15 ns
Calumn address hold time referenced to RAS tar 40 50 55 60 ns 6
Column address to RAS lead time tRaL 25 30 35 40 ns
Read command set-up time RS 0 0 0 0 ns
Read command hold time referenced to CS tRCH 0 0 0 0 ns 9
Read command hold time referenced to RAS tRRH 0 0 0 0 ns
Write command hold time twew | 10 10 15 15 ns
Write command hold time referenced to RAS twor | 40 45 55 60 ns 6
Write command puise width twp 10 10 15 15 ns
Write command to RAS lead time twl | 15 15 20 20 ns
Write command to C5 lead time towL 13 15 - 20 20 ns
Data set-up time tos 0 0 Q 0 ns 10
Data hold time toH 10 10 15 15 ns 10
Data hold time referenced to RAS {oHR 40 50 55 60 ns 6
Refresh period (Narmal} tREF 64 64 64 64| ms
Refresh period {Low power & Self Ref.) {REF 128 1.28 128 128 ms
Refresh period (Super Low power) {REF 256 256 256 256 | ms
Write command set-up time twes 0 0 0 0 ns 8
CS to W delay time towp | 36 40 50 50 ns 8
RAS to W delay time trwp | 73 85 100 110 ns 8
Column address to W delay time tawo | 48 55 65 70 ns 8
TS set-up time {CS-before-RAS refresh) tcsr | 10 10 10 10 ns
CS hold time (CS-before-RAS refresh) tcur | 10 10 15 15 ns
RAS to CS precharge time trpC 5 5 5 5 ns
CS precharge time (C-B-R counter test cycle) tcer | 20 20 30 30 ns
Static column mode cycle time tsc 30 35 40 45 ns 3
Static column mode read-write cycle time tsrwe| 80 85 100 110 ns
Access time from last write taw 50 55 65 75| ns 3,12
Output data hold time from column address taoH 5 5 5 5 ns
Qutput data enable time from W tow 35 40 45 55| ns
RAS pulse width (Static column mode) trasc | 501 200000] 60| 200000 70| 200000) 80200000 ns
CS pulse width (Static column mode) tese 13| 200000 | 15| 200000 20 | 200000| 20 [ 200000 | ns
CS precharge time (Static column mode) tcp 10 10 10 10 ns
Column address hold time referenced to RAS rising | ta 5 5 5 5 ns
LLast write to column address delay time twap | 20 25) 20 25| 25 30| 25 35| ns
Last write to column address hold time tamw | 50 55 65 75 ns
663
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KM44C4002A/AL/ALL/ASL CMOS DRAM

‘AC CHARACTERISTICS (continued)

-5 -6 -7 -8
Parameter Symbol Units | Notes
Min| Max | Min| Max | Min| Max | Min| Max
Write command inactive time twi 10 : 10 10 10 ns
RAS hold time referenced to OF | taon | 13 15 20 20 ns
Write address hold time referenced to RAS tawr | 40 45 55 60 ns 6
OE access time toEA 13 15 20 20| ns
OE to data delay toeo | 13 15 20 20 ns
Output buffer turn off delay time from OF toez 0 131 0 15 0 201 O 20( ns
| OF command hold time toed | 13 15 20 20 ns
Write command set-up time (Test mode in) twrs 10 10 10 10 ns
Write command hold time (Test mode in) twiH 10 10 10 10 ns
W to RAS pracharge time (C-B-R refresh) twap | 10 10 10 10 ns
Wto RAS hold time (C-B-R refresh) twan | 10 10 10 10 ns
RAS pulse width (C-B-R self refresh) trass | 100 100 100 100 ks | 15
RAS precharge time (C-B-R self refresh) tres | 90 110 130 150 ns 15
TS hald time (C-B-R self refresh) tons | 50| -50 -50 -50 ns | 15
TEST MODE CYCLE : (Note.12)
-5 -6 -7 -8
Parameter Symbol Units | Notes
Min| Max | Min| Max | Min| Max | Min| Max
Randam read or write cycle time tre 95 115 135 155 ns
Read-modify-write cycle time tawe | 140 160 190 210 o ns
Access time from RAS trac 55 65 75 85| ns | 3411
Access time from CS tcac 18 20 25 25| ns | 345
Access time from column address tan 30 35 40 45| ns 3,11
RAS pulse width traS 55| 10,000 65| 10,000 75| 10,000; 85| 10,000 ns
CS pulse width fcs 18] 10,000| 20| 10,000( 25| 10,000{ 25{ 10,000| ns
RAS hold time tsH | 20 20 25 25 ns
TS hold time fosh | 55 65 75 85 ns
Column address to RAS fead time L | 30 B[ 40 45 ns
CS to W delay time towo | 45 45 55 55 ns 8
RAS to W delay time two | 80 90 105 115 ns 8
Column address to W delay time tawo | 55 60 70 75 ns |8
Static column mode cycle time tsc 35 40 45 50 ns
Static column mode read-write cycle time tsrwc | 85 90 105 10| - ns
RAS pulse width (Static column mode) trasc | 55| 200,000 65|200,000( 75| 200,000{ 85| 200000| ns
Access time from last write taw 55 60 70 80| ns 3,12
OF access time ) toea 18 20 25 25| ns
O to data delay o | 18 20 25 25 ns
OE command hold time toeH | 18 20 25 25 ns
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KM44C4002A/AL/ALL/ASL

CMOS DRAM

NOTES

1.

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

- Vin(min) and Vi(max) are reference levels for

measuring timing of input signals. Transition times
are measured between ViH(min) and ViL{max) are
assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads

and 100pF.

. Operation within the trco(max) limit insures that

trac{max) can be met. trco(max) is specified as a
reference point only. If tRco is greater than the
specified trep(max) limit, then access time is
controlled exclusively by tcac.

. Assumes that tRcp > trCD (max).
. tAR, tweR, tDHR are referenced to tRaD(max).
. This parameter defines the time at which the

output achieves the open circuit condition and is
not referenced to VoH or VoL.

. twes, tRwp, tcwo and tawp are non restrictive

operating parameters. They are included in the
data sheet as electric characteristics only. If twcs>
twes{min) the cycle is an early write cycle and the
data output will remain high impedance for the
duration of the cycle. If tcwo >tcwo(min), tRwp>
trwp(min) and tawp >tawp(min), then the cycle is a

10.

11.

12.
. In test mode read cycle, the value of {RAC, taa; tCAC

14.

15.

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

. Either trcH or tRRH must be satisfied for a read

cycle.

These parameters are referenced to the CS leading
edge in early write cycles and to the W leading
edge in read-write cycles. .

Qperation within the trap(max) limit insures that
trac(max) can be met. tran(max) is specified as a
reference point only. If traD is greater than the
specified tRap(max) limit, then access time is
controlled by taa.

These specifications are applied in the test mode.

is delayed by 2ns to.5ns for the specified value.
These parameters should be specified in test mode
cycles by adding the above value to the specified
value in this data sheet.

torr(max) and toez(max) define the time at which
the output achieves the open circuit condition and
are not referenced to output voltage level.

4096 cycle of burst refresh must be executed
within 16ms before and after self refresh, in order
to meet refresh specification.

 1nsuvig
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KM44C4002A/AL/ALL/ASL | CMOS DRAM

TIMING DIAGRAMS

READ CYCLE
tRe
tap
_ Vipje e ey _— I
e Y= S - z F—tcrp ——
tesH
tcrRP

tAco tRSH
— Vin— tes
CHEM Y m—) /

AR

task (=1 than tRAL - tan
1 ;

Vi— ROW
A Vi— ADDRESS COLUMN ADDRESS

tRes I tRRK
— ViH— TR
o Ry R R,

taa
toEA

® AARARAARARKY
OE

ViL— _
L—— teac

trac togz

Vou-—
DQ4-D0Qy Vor— I VALID DATA
FtcLz
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KM44C4002A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

tre
tRAS tpp
— Vin— tawr
RAS
ViL— | 2 \__—
1 tosm tcrp——————
. tcrRp
; treD msnl
: tcs
— ViH— f | -
cs ViL— r—=—{RAD — S i Z
t
tasr ——}-tRAH ASC tcaH
ViH—
A Vi m ACDRESS COLUMN ADDRESS
} [
twes tweH
_ Vik— twp . "’
T e XK
twer T
towl
— ViH—
OE Vi—
toHR
tos toH
ViH—
DQ1-DQq y % VALID DATAIN - ) OPEN
L=
WRITE CYCLE (OE CONTROLLED WRITE)
} tre
tRas tRP
J— Vi— "
RAS e \ [ \
€
tore tosH
——trcD tRsH tCRP ——=—|
— Viu— - tcs
cs
ViL— S
tasr tRAH %'C_AH-

A ViH— ROW COLUMN
Vi — ADDRESS ADDRESS

tasc ItCWL
thwi
W " ‘ T
o8 ViH-
Vi W toED
. == tDH —=—{
varoas e Q0000008 ol

m DON'T CARE
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KM44C4002A/AL/ALL/ASL . CMOS DRAM

TIMING DIAGRAMS (Continued)
~READ-WRITE/READ-MODIFY-WRITE CYCLE

taas

- trp
RAS S tRAL
ViL— | \___
| 1
| tcre osH terp
] trCD tRsH -
— Vin— tcs ; I

] ViL— tRAD

1 tASR | tran J.._.-f tcan

ViH— oW
LA Vi— MADDRESS COLUMN ADDRESS

I - 1
I towp towr 1
+— tres trRwD tRwL
taa

L —— twp:
S 000
toea

]
A \
Vil ’ toeD f=— toEn k
: I———*CA —— !
¢ toEz, tos

tRac e | =2 b tpH——]

Vion — ; R AR RATXXYS
DQ;-DQ4 v:;g: - J‘ o DATAGUT DATAIN "t’t’f’x’t”‘t’f’?’:’?‘?‘?O

STATIC COLUMN MODE READ CYCLE

trasc b tRP—arf
— ViH— 3
RAS
V,L_ \ /
tASR—i——-—‘ tRAH tsc tsc tRAL bf— tan
: Vin— ROW COLUMN x GCOLUMN COLUMN
A ViL— ADDRESS £ ADDRESS ADDRESS ADDRESS
| ___’ i
tRAD : —+1—tcrp —=—
tar ~=— tcpl—=—{ L———tnsH
—_ ViH— icsc ——tcsc—— ¢
! RRH
& e . / \ e
t tRCH
| tRes - tRCH—= rw trcs
— Vin— ARAXXR? V"V'V""
W . QOO X
ViL— “A’A‘A’A’A‘A A‘A'A.A‘A.A‘A'/
tROH—
— ViH—
OE §
Vi —
1L ]
toEA toFF ’ toea toez
t t
CAC OEZ tan o
1 b taa—| ° -
A taoH e tcac
trac
‘ Vou— . VALID VALY Z VALID "
DarbQs DATA DATA DATA E
!
o= toiz———f— m DON'T GARE
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KM44C4002A/AL/ALL/ASL

CMOS DRAM

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

=|

DQ+-DQ4

tRASC 1RP —=]
Vi Ty
Vi \ \
tRaD (RAL—'—i
1ASR —fmad] taan ——ltAsc 1-——~(CAH &——“CAH
Vin— ROW COLUMN COLUMN 7 GOLUMN
Vi— ADDRESS ADDRESS ADDRESS /A ADDRESS
{
tawr ‘l top—— : . tasH —={
tRCD f P t_. ~tCRP =]
ViH— r
Vie— S o5 i\r d
tsc ! twi towL
—1 = twecs
twes—- - twen tRwL
Vin— 7 ‘ we twp
ViL— twt
Vin—
ViL—
toHR
tos
fe—t—tOH
ViH— TR A AR ARNRAARY P NI
OO00O00 () VALID VALID VALID \A OOCOOOO KX
v OOOSOKOBENAN. Bhra DATA T, A

STATIC COLUMN MODE WRITE CYCLE (CS controlled early write)

RAS

z|

DQ+-DQ4

tRP
trasC
ViH— Yy
ViL— S Z \_
tASHf-tr*— tRAH | tean ’———|—tCAH tRAL ———
ViH— ROW COLUMN COLUMN COLUMN
ViL— ADDRESS ADDRESS ADDRESS ADDRESS
¥ i | 4
tawr |-
1RAD tASC i =10 ——| e tRSH ——
- lasc \
Vig— tcsc E cSC [
ViL—
taco —towe
e wCs
t t
twes twe | | W twen | tRWL
ViH— \,___ twp——i + twp—p twes /____
Vie—
ViH—
ViL—
toHR:
1 tos
tos ==t tDH 02 f—=1—toH HL ton
ViH— VALID VALID VALID WA XXX XXX KLY
AN A, R T NN
T 1 ! .

m DON'T CARE
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KM44C4002A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued)
STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE . __‘
[

7AS ViH— trasc - Z_
Vit—
tasA B

tRAH
Vik— ROW - p! TR
A COLUMN ADDRESS COLUMN ADDRESS OO
ViL— m ADD | 2 \’A’A‘ .A’A’A.A’A"’/
tasc tcan ————l—ickp

trAD tsRwe traL

_ _ s
cs Vin tLwao tRWL j
Vie—

=|

. —-_TF::ES t:ch;D we | tawp s !CWL‘—‘
1 | ;‘ \ SRR
tRwo— ——— 'OEHJ v twp

— Vig— X ‘E
OE toED
ViL— 7 1 , ]
t i tauw
OEA e
toez
tos
] - tow e
tan toez tDH—q
trac t ———l —~——toEA
ViioH — EDouT Din Do .;. b 'v’v’v'v’v’v’v.v’v‘v’v‘v.v
R oL~ ‘ o KXo ROUEERNS
tewz

STATIC COLUMN MODE MIXED CYCLE

J— Vig— —qi
RAS Vil— /
t
tRCD —— i
_ ViH— tese S
Cs ViL—
it e— LRAD ]
tLwap
1 {
ashl| tran b bl toan—]
Vin— . 1
A v ROW COLUMN COLUMN COLUMN
L= ADDRESS ADDRESS ADDRESS ADDRESS
r T
tawr tres 4 tawp —=—] 1cAH
ViH— twes = twp
s - T ("
’ AA —eemd
)
’lwcli . ﬂ toep
ALW
“ toEA
— ViH—
OE viL—
lorz !
o T i
HR po—— t
—f taa—  tAOH—{—] 1 4= |05
tos || toH
VioL — p
DQ+-DQs — - Din Dour DOUTH Din
Viion —
I 1 |
WRITE ] READ r READ | WRITE

m DON'T CARE
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KM44C4002A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
NOTE: W, OE = Don't Care

RAS

o Vi— _—__ls

ViL—

— tRAS

tRC

tapc

1crRP
ViH—
viL—

tasr
Vin— ROW
ViL— ADDRESS

tRAH

.0

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

DQ1-DQs

tRP

V

R TR

tRe

Vin—
ViL—
——tRpC

ViH—
viL— }

tosR

tras trp -
N
trpC

toHR

RO

Viion— —_‘(

torr

VigL— f

OPEN

m DON'T CARE
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KM44C4002A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

: tRC : trc
tRas F’“' tRAS tRp~——|
o Vin— _-1
RAS v \ / \ J \_
PAR .
teap F=—tRCD—=— tasH
}“— r=1RAD tRAL tCHR tcre
s ViH—
ViL— -j s Z
= tRAK .
tasr |—t—tAH
. Vim— XX TArAVAY
e KRCRIBSNON oo sooncss OOXKXXCNAK
|
tRes - tRRH
) Vi—
w
V= fta
toea
Y tcac )
oz loFF
trac —_—-i ‘o€z
VoH— -
DODGs - VALID DATA-OUT )
oL—
HIDDEN REFRESH CYCLE (WRITE)
tRC tre
tras trp —] tras ’ [r—
RAS YIH_ ————tawr { S
ViL— Si_
tcre tReD——————tRsH —] 1 teHR tcrp
ViH—
cs ‘ tRAD
ViL— J tasc Z
tRAH tCAH
o L
A Y= ROW TR O C 00000000V 0000900980000 0
Vi— ADD ADDRESS
wes] | o
B Vin— tRWL v'vv"'vvv<v" --'- v.vv"-'.."'v"'
i SOy R B RS
twp——— - '

ViH—
ViL—
ViH— =
DQ1-DQ4 ——i VALID DATA-IN OPEN
Vi m DON'T CARE
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KM44C4002A/AL/ALL/ASL

CMOS DRAM

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

tRas t——ARP —r]
T\ X\
PL‘ = tOHR ] b tGPT oy fe RS ‘“‘—l_:—j-tcap—-—
Vig— J —tcg-——- a
cs ViL— F_____—H v s Z
READ CYCLE ‘ 1— tRaL l ‘ taH
VYH_ VAN W ANANNNARNNANANNANNA .
f e KOO coLuM Aooress
tnc;‘ tRcH
_ Vin— RR7
T SOOI | ey I
: T - AA—{—— ——trcH ——
L ViH— toeA
3 vl.’:_ ‘ Fl
tOFF ——]
toLz
—.—1—— 1?52 —
porbas o7 VALID DATA-OUT
VoL s ) {
WRITE CYCLE taso }_tw*_; ;
Vii— 7YYV YT YV AN A 7 l
s XSO, oo
[twes| | _ twor
_ Vin— T R Y YT YR twp
T CORRRXCOERRGENN .
|
— ViH—
0E
ViL—
[ _tgs__] l___tDH___J
DQ1-DQ4 \\;:T: OPE! { vaAUDDATAMN y—
READ-MODIFY-WRITE CYCLE o torn—|-]
ViH— v
A v OOO0MKX { COLUMN ADDRESS
tRes ]’ P
_ ViH— Y Y} 4 :
W ViL— .!‘:.A'A.A.A‘A‘A“'A‘A‘A‘A’A‘A‘A’A‘.or‘A‘A.A.I' ;—-——wtcwo «—‘ - |
1AWD CWL
: r—‘OEA p——tRWL~——]
_ VI a2 2aadeddesAdsaddesdAAded's
o ERROKRROCROMONKIN. | o= | ]
—taA —— ftoEzb—
tcac]
% j
ViioH— ~ fDATA: F_&F DATA "\
pODQs ouT N -

m DON'T CARE
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KM44C4002A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (Continued)

TEST MODE IN CYCLE
Note: OE, Address: Don't Care

tac

r—-—‘gp—*——

Yy
My
w

tras

/ \

V\H ‘_
w - N
T —

ter

RS

tesn
gs T 3
Vie, —

twrs twrn
Vl H —
Vi —

RXRREEERLIRRLRISN

W
torr
Von — ‘-\‘
DQ,-DQ,
) 4 Vo — 14 OPEN

TEST MODE DESCRIPTION

The KM44C4002 is the RAM organized 4,194,304
words by 4 bit, it is internally organized 1,048,576 words
by 16 bits. In “Test Mode”, data are written into 16
sectors in parallel and retrieved the same way.
Column address bit A, A, are not used. If, upon read-
ing, 16 bits are equal (all *“1"* or “Q"s) the Q pin indi-
cates a “1”.

If they were not equal, the Q pin would indicate a 0.

DON'T CARE

In “Test Mode”, the 16M DRAM can be tested as if it
were a 1M x 4 DRAM. W, CS-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 (1/4 in cases
of N test pattern).

s ugg
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KM44C4002A/AL/ALL/ASL CMOS DRAM

PACKAGE DIMENSIONS

24-LEAD PLASTIC SMALL OUT-LINE J-LEAD (300MIL) Units: Inches (millimeters)
| 0.027 (0.69)
I MIN
paNminlininls OO Mo
gl@ 81281 gl§
O NN cle sls  gfe
. Ak gIL8F B
Sig cla o|o clo
o J
\
L6 o e o g O e s
067001702 0.128 (3.25)
0.680 (17.27) 0.135 (3.66)
IE 0.004(0.1) %g

0.050(1. 27;! ‘ 0.015(0.38) ‘_' 0.026(0.66)
TYP | | 0.021(0.53) { 0.032(0.81)
0.050(1.27)
MAX

24-LEAD PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE(l) (300MIL, Forward and Reverse Type)

003 (0.80)
TYP

AAAAAR HARARA_ =T
D O

o )
BEEEBEEYH BHHEEHEH —

0871 (17.04)
0679 (17.24)

0.208 (7.57)
0.302(7.67)
0.324(8.22)
TYP
0.359 (9.12)
0.367 (9.32)

0.039 (1.0)
0.047 (1.20)

0.005 (0.13)
0.008 (0.20)

Bowmew] UHHAHRATARHEAR

_‘J 0.048 (1.22) 0012 (030)
0.052 (1.32) 0020 (0.50) 0.037 (.95)
TYP

0016 (040) |
0024 (0.60) 1 |
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KM44C4002A/AL/ALL/ASL

CMOS DRAM

PACKAGE DIMENSIONS
24-LEAD PLASTIC SMALL OUT-LINE J-LEAD (400MIL)

Units: Inches (millimeters)

0.025(0.84)
MIN

rﬁﬁl"lf_lﬁf_l e e U o 0 s A o A ~i —
| g || (238
) O e Wl osle 2z
= o0 Fis
S o|l® 3192
3 21933
(=] oo
(o]
w
g S s s =
0.725(18.42) 0.144(3.66)
: MAX
_—
O[ 0.004(0.1) Q[
0.050(1.27)| I | 0.015(0.38) 0.026(0.66)
™ ] ™ 0.021(0.53) [ 0.032(0.81)
0.050(1.27)
: MAX

24-LEAD PLASTIC THIN SMALL OUT-LINE PACKAGE
(400MIL, Forward and Reverse Type)

003(080)

.

YP

EHF{HHE HHHHHH
D e

\o -,
dE8EHd HgHBgHB

0.723(18.36)
"0.727(18.46)

0.398 (10.11)
0.402 (10.21)

0.039 (1.0)
0.047 (1.20)

o] 0.0030.08) | 6 |

TYP

_‘_J 0.048(1.22) 0.012 (030}
0.052(1.32) 0020 (0.50) 0.037 (0.95)

|

0.423 (10.76)

0016 (0.40)

i

TYpP
0.459 (11.66)
0.467(11.86)

0.005 (0.13)
0.008 (0.20)

A

0.008(0.20)

0.024 (0.60)

-
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