KM44V4004A/AL/ALL/ASL

CMOS DRAM

4M x4 Bit CMOS Dynamic RAM with Extended Data QOut

FEATURES

- Performance range:

taac | toac | tro | twec

KM44VAOD4A/AL/ALL/ASL-6 | 60ns | 15ns | 110ns | 24ns

KM44VA004A/AL/ALL/ASL-T | 7Ons | 20ns | 130ns | 29ns

KM44V4004A/ALALL/ASL-8 | 80ns | 20ns | 150ns | 34ns

» Fast Page Mode with Extended data out

« Self Refresh Operation (LL-ver. only)

+ CAS-before-RAS refresh capability

- RAS-only and Hidden Refresh capability

- Fast parallel test mode Capability

» LVTTL compatible inputs and outputs

- Early write or output enable controlled write

« Single+3.3V+ 0.3V 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(il}

FUNCTIONAL BLOCK DIAGRAM'
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GENERAL DESCRIPTION

The Samsung KM44V4004A/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 KM44V4004A/AL/ALL/ASL features EDO Mode
operation which allows high speed random access of
memory cells within the same row.

CAS-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 KM44V4004A/AL/ALL/ASL is fabricated using
Samsung's advanced CMOS process.
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KM44V4004A/AL/ALL/ASL

CMOS DRAM

PIN CONFIGURATION (top views)

» KM44V4004 AJ/ALJ/ALLJ/ASLY

« KM44V4004 AT/ALT/ALLT/ASLT

- » KM44v4004 ATR/ALTR/ALLTR/ASLTR

AK/ALK/ALLK/ASLK AS/ALS/ALLS/ASLS ASR/ALSR/ALLSR/ASLSR
C )
voo} 1o 24[0 Vss VDD 10 247 Vss Vss ] 24 1|1 voo
pan [ 2 2311 DQ4 Dot ] 2 23 1 DQ4 psrd23  Q 2 1 pon
DQ2 [} 3 22D DQs oQz 1] 3 2217 DQ3 Das T 22 3 |0 paz
w4 . 211 CAS [ 21D CAS CAS I 2t ArMw
RAS O s 201 OF RAS ] 5 20N O OF ] 20 5D RAS
AnQe 19 Ag A1 [I16 19 [ Ag Ag T1 19 6 [ A
And 7 18(0 As A} 7 18 {11 As Az 1] 18 71 A
And 8 17 A7 Yy im R 17 71 Ay Az )17 s[0 Ao
Ao 161 As Ay 9 16 [CD Ae Ag 1] 16 9T Ay
A2 10 150 As Ay ] 10 15 |1 As As [T ] 15 1010 Az
Az 11 0 140 As ATt O 14 [0 Ag amr]ie O 110 A3
VDD# 12 130 Vss vop I 12 13 [ Vss Vss ] 13 12 |10 vop
e
J 1 400MIL T : 400MiL(Forward) TR : 400MIL(Reverse) -
K : 300MIL S: 300MIL{Forward) SR : 300MIL(Reverse)
Pin Name Pin Function
Ao-An1 " Address Inputs
DQ1~DQ4 | Data In/Out
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input
OE Data Output Enable
VoD Power(+3.3V)
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KM44V4004A/AL/ALL/ASL CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss ViN, Vout -0.5~ 4.6 Y
Voltage on Vbb Supply Relative to Vss VoD -0.5~ 46 \
Storage Temperature Tstg -55 to + 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 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 CONDITIONS (Voltage referenced to Vss, Ta=0 to 70°C)

L= ms ungg
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’ Parameter Symbol Min Typ Max Unit
{ Supply Voltage Voo 3.0 33 3.6 v
Ground Vss o] 0 0 A
Input High Voltage VIH 2.0 — Vob + 0.3 i
Input Low Voltage Vi -0.3 — 0.8 \
DC AND OPERAT'NG CHARACTERISTICS {Recommended operating conditions unless otherwise noted)
. Parameter Symbol| Min | Max | Units
Operating Current* KM44V4004A/AL/ALL/ASL-6 ) 80 mA
(ins ame_Kg oycling @trc=min) KM44VA004A/AL/ALL/ASL-7 lcet, | - | 70 | mA
yoing GiRc=min. KM44VAOOIA/AL/ALL/ASL-8 60 | mA
KM44V4004A 2 mA
Standby Current KM44V4004AL loce _ 1 mA
(RAS=CAS=W=VIH) KM44V4004ALL 1 mA
KM44V4004ASL 1 mA
SFE . " KM44V4004A/AL/ALL/ASL-6 80 mA
E:ATSS-E)\;:X B e i ) KMA4VAODINALALLASLT | lecs | - | 70 | mA
=V, yeing EtRc=min. KM44VA004A/AL/ALL/ASL-8 60 | mA
KM44V4004A/AL/ALL/ASL-6 90 mA
Hyper Page Mode Current*
2 . o KM44V4004A/AL/ALL/ASL-7 lcca - 80 mA
(RAS=Vi, CAS, Address Cycling @trc=min.) KMA4VAOOAA/AL/ALL/ASL-8 70 mA
KM44V4004A 1 mA
Standby Current KM44V4004AL locs _ 300 KA
(RAS=CAS=W=VpD-0.2V) KM44V4004ALL 200 | pA
: KM44V4004ASL 200 EA
=5 =rE . KM44V4004A/AL/ALL/ASL-6 80 mA
((%SS"::?:%ACS zfgresé‘tﬁcé‘fg:) KMA4VAQ04A/AL/ALL/ASL- lcce - | 70| mA
yeling @iRc=min. KM44V4004A/AL/ALL/ASL-8 60 | mA
Battery Back Up Current Average Power Supply Current,
Battery Back Up Mode, Input High Voltage (ViH)=Vop-0.2V
Input Low Valtage (Vi)=0.2v CAS=CAS-Before-RAS Cycling mﬁmggﬁ;‘_ lccr - ;gg “ 2
or 02V DQi~DQu=Don't Care tRc=31.25s{L-Ver) a
62.5¢5(SL-Ver.), tras=tras min.~300ns
Self Refresh Current
RAS=CAS=0.2v
W=OE=Ao-A11=V0D-0.2V or 0.2V KM44V4004ALL lccs - 250 rA
DQ1~DQ4=Vop-0.2V, 0.2V or Open
820




KM44V4004A/AL/ALL/ASL

DC AND OPERATING CHARACTERISTICS (continued)

(Recommended operating conditions unless otherwise noted)

CMOS DRAM

Parameter Symbol| Min | Max | Units
Input_ Leakage Current . I 10 10 uA
(Any input 0<VIN <VpD+0.3V, all other pins not under test=0 volts.)
%:tzuétl;teizk;g:tfl::cri':eg\tl <Vout<Vop) low -10 10 KA
Output High Voltage Level! (loH=-2mA) VoH 24 - \
Output Low Voltage Level (loL=2mA) VoL - 0.4 Y

*NOTE: lcct, lecs, ices and Iccs 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 lccs, Address can be changed maximum
two times while RAS=VIL. In Icc4, Address can be changed maximum once within one Hyper Page cycle.

CAPACITANCE (TA:ZSOC,‘ VDD=3.3V, f=1MHz))

Parameter Symbol Min Max Unit
Input Capacitance (Ao~A11) . CiNt pF
Input Capacitance (RAS, CAS, W, OF) Cinz pF
Output Capacitance (DQ1~DQa) ’ Coa 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, Vop=3.3V+0.3V, See notes 1,2)
Test condition: Vin/Vii=2.0V/0.8V, Voh/Voi=2.0V/0.8V, Output Loading CL=100pF
-6 -7 -8
Parameter Symbol Units | Notes
Min | Max | Min| Max | Min| Max
Random read or write cycle time trRC 110 130 150 ns
Read-modify-write cycle time trwc | 155 185 205 ns
Access time from RAS tRAG 60 70 80| ns | 3,411
Access time from CAS tcac 15 20 20| ns 3,4,5
Access time from column address taa 30 35 40| ns 3,11
CAS to output in Low-Z tcLz 3 3 3 ns 3
OE to output in Low-Z ) toLz 3 3 3 ns 3
Output buffer turn-off delayfrom CAS tcez 3 15 3 20 3 20 ns |7,94,16
Transition time {rise and fall) fr 2 50 2 50 2 50| ns 2
RAS precharge time trp 40 50 60 ns
RAS pulse width tRAS 60 | 10,000 70 | 10,000 80| 10,000 | ns
RAS hald time tRSH 15 20 20 ns
CAS hold time tosH 45 50 60 ns
CAS pulse width tcas 10 | 10,000 15 | 10,000 20| 10,000 | ns
RAS to CAS delay time tReo | 20 45| 20 50| 20 80| ns 4
RAS to column address delay time tRAD 15 30 15 35| 15 40| ns 1
CAS to RAS precharge time tcrp 5 5 5 ns
821
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KM44V4004A/AL/ALL/ASL CMOS DRAM

AC CHARACTERISTICS (Continued)

. -6 -7 -8
Parameter Symbol Units | Notes
Min | Max | Min| Max | Min| Max

Row address set-up time tasr 0 0 0 - ns

Row address hold time | 10 10 10 ns

Column address set-up time tasc 0 0 0 ns

Column address hold time tcaH 10 10 15 ns

Column address hold time referenced to RAS tar 45 55 60 ns 6
Column address to RAS lead time tRaL 30 35 40 ns

Read command set-up time | tRes 0 0 0 ns

Read command hold time referenced to CAS tRCH 0 0 0 ns 9
fRead command hold time referenced to RAS 1ARH 0 0 0 ns 9
Write command hold time tweH 10 15 15 ns

Write command hold time referenced to RAS twer 45 55 60 ns 6
Write command pulse width twe 10 | 15 15 ns

Write command to RAS lead time tRwL 15 20 20 ns

Write command to CAS lead time oW 10 15 20 ns

Data set-up time tos 0 0 0 ns 10
Data hold time 1DH 10 15 15 ns 10
Data hold time referenced to RAS tHR | 45 55 60 ns 6
Refresh period (Normal) REF 64 64 64| ms

Refresh period (Low power & Self Ref.) REF 128 128 128| ms

Refresh period (Super Low power) tREF 256 256 256| ms

Write command set-up time . twes 0 0 1} ns 8
CAS to W detay time ' tewn 40 50 50 ns 8
RAS to W delay time tAWD 85 100 110 ns 8
Column address to W delay time tAwD 55 65 70 ns 8
CAS precharge to W delay time tcpwo | 60 70 75 ns 8
CAS set-up time (CAS-before-RAS refresh) tosr 10 10 10 ns

CAS hold time (CAS-before-RAS refresh) tcHR 10 15 15 ns

RAS to CAS precharge time tRrC 5 5 5 ns

CAS precharge time (C-B-R counter test cycle) topT 20 30 30 ns

Access time from CAS precharge tcra 35 40 45| ns 3
Hyper Page cycle time tHPC 24 29 34 ns 17
Hyper Page read-modify-write cycle time tHpRwe | . 71 86 96 ns 17
CAS precharge time (Hyper Page cycle) tcp 10 10 10 ns

RAS pulse width (Hyper Page cycle) tRAsSP 60 {200,000 | 70 |200,000| 80|200,000| ns

RAS hold time from CAS precharge tRHCP 35 40 45 ns

OE access time ' toea 15 20 20| ns

OE to data delay tOED 15 20 20 ns |

7964142 0019442 297
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KM44V4004A/AL/ALL/ASL CMOS DRAM

AC CHARACTER'STICS {Continued)

-6 -7 -8
Parameter Symbol Units | Notes
) Min | Max | Min| Max | Min| Max
Output bufer turn off delay time from OE toEZ ; 3 15 3 20 3 20| ns 714
OE commend hold time toEH 15 20 20 ns
Write command set-up time (Test mode in) . twis 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 (G-B-R refresh) tWRH 10 10 10 ns
Output data hold time tDOH 5 5 5 ns 7,16
OE to CAS hold time tocH 5 5 5 ns
CAS hold time to OE tcHo 5 5 5 ns
OE precharge time toep 5 5 5 ns
W pulse width(Hyper Page cycle) twPE 5 5 5 ns
Qutput buffer turn off delay from RAS REZ 3 15 3 20 3 200 ns |7,14,16
Output buffer turn off delay from W tWEZ 3 15 3 20 3 20| ns 7,14
Wto data delay twED 15 20 20 ns
RAS pulse width (LL-Ver) trass | 100 100 100 us 15
RAS precharge time (LL-Ver) tRPS 110 130 150 ns 15
CAS hold time {LL-Ver) tcHs | -50 -50 -50 ns 15
TEST MODE CYCLE (Note.12)
Ky -7 8
Parameter Symbol Units | Notes
Min | Max | Min| Max | Min| Max
Random read or write cycle time tRC 115 ) 135 155 ns
Read-modify-write cycle time trwe | 160 190 210 ns
Access time from RAS tRAG | 65 75 851 ns | 3411
Access time from CAS tcac | 20 20 25! ns | 345
Access time from column address ' taa 35 40 45| ns 3,11
RAS pulse width tRAS 65| 10,000 75| 10,000 85| 10,000 ns
CAS pulse width S 151 10,000 20 10,000, 25| 10,000| ns
RAS hold time s | 20 25 25 ns
CAS hold time tosH 20 55 65 ns
| Column address to RAS lead time tRAL 35 40 45 ns
‘ GAS to W delay time town 45 55 55 ns
RAS o W delay time o | 90 105 115 ns | 8
Column address to W delay time tAwWD 60 70 751 ns 8
Hyper Page mode cycle time tHRC 29 34 .39 l ns
Hyper Page mode read-modify-write cycle time thpRWG | 76 91 101 [ ns
RAS pulse width (Hyper Page Mode) {RASP 65 {200,000 75,200,000 85 3 200,000 ns o

7964142 0019443 1oL W
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KM44V4004A/AL/ALL/ASL

CMOS DRAM

TEST MODE CYCLE(Continued)

Parameter Symbol e 7 8 Units | Notes
) Min| Max | Min| Max | Min| Max
Access time from CAS precharge - teea 40 45 50| ns )
OE access time toeA 20 25 25| ns 3
OF to data defay toep 20 25 25 ns
OE command hold time toed | - 20 25 25 ns

TEST MODE DESCRIPTION

The KM44V4004A/AL/ALL/ASL is the CMOS DRAM
organized 4,194,304 words by 4 bit 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 Ao is not used. If upon
reading, two bits on one /O pin are equal (all "1" or
"0"s) the I/O pin indicates a "1". If they were not equal,
the 1/0 pin would indicate a "0". In "Test Mode", the
4Mx4 DRAM can be tested as if it were a 1Mx4 DRAM.

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. ViH(min) dnd ViL(max) are reference levels for
measuring timing of input signals. Transition times
are measured between ViH(min) and Vii{max) are
assumed to be 5ns for all inputs, without tHrpc and
tHPRWC. )

3. Measured with a load equivalent to 100pF and
Voh=2.0V(lout=2mA), Voi=0.8V(lout=2mA)

4. Operation within the trco(max) limit insures that
trac(max) can be met. treo(max) is specified as a
reference point only. If tRcp is greater than the
specified trco(max) limit, then access time is
controlled exclusively by tcac.

5. Assumes that tRcD > trReo (max).

6. tar, twcr, toHR are referenced to tran(max).

7. This parameter defines the time at which the
output achieves the open circuit condition and is
not referenced to VoH or VoL.

8. twcs, trRwp, tcwp and tawb 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 tcwp>tcwp(min), tRwp>
trwo(min) and tawb =tawo(min), then the cycle is a

" 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 out is indeterminate.

W and CAS before RAS Cycle (WCBR, Test Mode In
Cycle) puts the device into "Test Mode", And "CAS
before RAS Refresh Cycle" or RAS Only Refresh
Cycle" puts it back into "Normal Mode". In the Test
Mode, "W and RAS Refresh Cycle" peforms the refresh
operation with internal CBR refresh address counter.
The "Test Mode" funcition reduces test time (1/4 in
cases of N test pattern)

9. Either trcH or tRRH 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.

11. Operation within the trap{max} limit insures that
trac{max) can be met. tRaD(max) is specified as a
reference point only. If tRAD is greater than the
specified trab(max) limit, then access time is
controlled by taa.

12. These specifications are applied in the test mode.

13. In test mode read cycle, the value of tRac, taa, tcac

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.

trwz(max), tcez(max), twez(max) and toez{max)

define the time at which the output achieves the

open circuit condition and are not reférenced 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.

if RAS goes high before CAS high going, the open

circuit condition of the output is achieved by CAS

high going. If CAS goes high before RAS high
going, the open circuit condition of the output is
achieved by RAS high going

tasc = tep(min), Assumn t1=2.0ns

10.

14.

18.

16.

17.

s ugg
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KM44V4004A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS

READ CYCLE
tre
tras e — .
— X 4
RAS - Vi \ tan /
Vi — 4
terp taco trsH - i
JE— Vi — toas =’
CAS \
Ve — X Z
tesn
tasn tRan tasc
e — ] r—-tCAH'
Vin = 1 Row COLUMN
A vy — ADDRESS ADDRESS
L ~ —_— T
= taan traL - e tRRH
4 tren
t—- RCS —|

=

o &K
ViL — tan

toen |-tcsz-
teac ~——=i r"‘—k)ez e
- trac tREZ —w=
Von—
DQ:-DQa " OPEN VALID DATA-OUT
VoL— 7

DON'T CARE
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KM44V4004A/AL/ALL/ASL - CMOS DRAM

T|M|NG DlAGRAMS (Continued)
WRITE CYCLE (EARLY CYCLE)

tac

4 trp —=i
RAS
Vi =7y
RAS \ tar N
Vie —
. terr troo trsn tcrp
tesH
. Vin — X teas P4
w X \ : /1 /
Vi — [ tRAD ——a] 2
’ tasm tRan traL
=~ tasc [ toan —
A Vi — "~ RoW X\ " coLumN )
Ve — , ADDRESS ADDRESS |
. twen ]
towL =
Vi — V.
. twer
twes =
trw
OE Vin —
Vie —
th FtDH“
Vi — W\
DQ,-0Q, ™ VALID DATA-IN
Vi, — 7
i torm
WRITE CYCLE (OE CONTROLLED WRITE)
tre )
tras trp—=1
Ve — .
RS ~ N e . \
Va tcrp
treo treH

tosn

e v T foas — /
Vii — = 2

F— trAD —=]

t t
ASR tRAH ASC - tCAH _
Vi — 4 4
A " ™ row © COLUMN
Vi — | ADDRESS ,_ ADDRESS

Vin -~ twe

| 1]

=

Vi — X
J— Viu —
OF toep toen

Vi — Z

r’fusﬂ e tom
Viy ~

DQ,-DQy v w& VALID DATA-IN
[

‘@DON’TCARE
| : ‘ 826
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KM44V4004A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued)
READ-MODIFY-WRITE CYCLE t

. tp ——|
—_— s
Vs — \ R
RA3 v — \_
tam

tcrp
= treo tasn
Vi — teas /—
w ] e N ]

- ters
tRAH e tase = p=—=] toan
Vin r
A ROW COLUMN
Ve — x

tawn e tRWL )
towo --vt YCWL——-T
Vi ~ wp
w ; I toac —] \
Vi = trwo X :
tAA
toea
_ Vi —
OFE H
ViL = )
!“ tRac torz —=f
ViioR — e
DQ,-DQy VALID VALID
ViroL — DATA OUT | DATA IN ?—_
tez
HYPER PAGE READ CYCLE :
tRASP l— tap
[ ViH — ’1\ tRHCP — /
RAS it — Lt ———] B 7
sy
tHPC tHPC
tCRP F—— tRCD , icp tHPC tcp
ViH — f Yy 1CAS teAs
CAS ViL — [—tRAD— 1CAS Z \—tCAs—J-y
e tosH - wse! 1o | t?sc} tcaH .
tASR L. {tRar TASC) tCAH AH N T l—tREZ
: i N s SO B jra ¢ |
VH — ROW cotumn L O\VF cotumn ¢ coL. CcoL ]
A i — \ ADDR ADDRESS N\ ADDRESS ADDR | ADDR
tRRH
tRCS
1RCH
- '4
o X ] O
VIL —
tA|A F—toac—| [T 10ACTT
r——tcmg-. tan tAn
toPA—t—
W\‘*“ {CAC tocH 1 tcHo .
_ ViH — | {OEA l-!\ tOEA : * m
OE VIL — h
toEP -toez —
l— tcac—]
r_._gtmc tooH Ftosz - . toEZ
VoH — ) VALID X
DQ1~DQ4 DATA OUT W ?-___& >_
VoH — F 4 2o Z A
FQCLZ :7L_/

VALID
DATA OUT

Don't Care
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KM44V4004A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS {Continued)
HYPER PAGE WRITE CYCLE (EARLY WRITE)

trase trp
RAS - tan ~=—— trucP —=
- 44 b
[ tec tee 4
o treo [ 1] —— thsH—o
o ViH -~ b toas ——=] t— tops —— f"_’ toas —=—
CAS e — tran \ \-L § /
w S— Y ASC e 7 tasc tasc
fhse fosm tean = | tean
toan
Vig —
A " ROW COLUMN COLUMN COLUMN
Vo — ADD ADDRESS ADDRESS . ADDRESS
e tRAD ——q t- twcH twcs be twoH tws b= tweh
twe:
Vi = Y a '
. It towe
tow - trwi _I
. Vi —
OE
Vi —
pabe, ™ T VALID
Vi - DATAIN
;——tor«ﬂ“—{

HYPER PAGE READ-MODIFY-WRITE CYCLE

'Hlal’

Vin —
FAS taR ———f

Vi — : A

e [— — tror -
tesn tep

Vin — [ t I/
CTAS v W | R \ CAS \ tcas /

o= ‘ -———LtRCD—-—-L tase | T—

tasr tasc toam tow towt
toan trwL
— N B < VE
Ve — ADD _tADDTESS {_ADDRESS | '
trap traL
|‘>—4 tros twp twp

w Vi — X / :\

Vi — town tewn

tawo tawo
tawp

Viy — 4
3 M r

Vii — tos

l

DQ;-DA. Vo=

VoL —

VALID ID

VAL VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN

m, DON'T CARE
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KM44V4004A/AL/ALL/ASL

CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

ViH
viL

s/
0l

ViH
Vi

ViH
ViL

ViH
ViL

g

ViH
Vit

VioH
DQ1~DQ4
VoL

4 tcp
——:\ . READ(tCAC) E READ{tCPA) i WRITE | READ(AR) Zl b
1]
- : ! ) 2 \_
T 7 '
tar . tHPC tHPC, tHPC
CP L tep—l tcp
— 4 b I X toas (F
\-—tc;\s‘y \*—tcAS—— / N—toas \:V
X X 7
trRAH |
tcaH
tasr ta tcam tcan tasc| |tcam
SC A 1 faso—sl tasc
i
f ROW x GOLUMN x‘ COLUMN COLUMN £ coL.
\ADDR ADDRESS, " ADDRESS ADDRESS ‘ADDR
I ' ) ' 1
trcs l tRCH tRGH
tRes
] ] twek
tACH o twes
g twee
| twep
XXX T
. |
toea toH tREZ
b~teac—] [ tas —= M
f————tAA —— twez tos
tRaC oLz T
 — ) 2 \
VALID >_< VALID >__<®< VALID }__
‘DATA-OUTA tD/-\TA-IN P 4 ‘DATA-OU'I;
tciz

m Don't Care
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KM44V4004A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

CAS

tre

tRas

tar

treo

n—t

| tre —

e— tras —~——nd

t=—tenr j/.

tre

7 N

tarH

twen

taa

toea

}-— trez

—tcac —=—

trac

tcez

HIDDEN REFRESH CYCLE (WRITE)

o)
i

O
72

>

5

© DQ,-DQy

— tre

tras

N

tar

treo

trsH ——=

tRan

ROW
ADDRESS

N

F‘ tRe —==d

tcan

COLUMN
ADDRESS

[e——trap ——‘

= twes =

pa—— tioH ——=

twep

twhH

SRLEBREETEN,

tos

""Dn——

VALID DATA-IN

B BB

=

tonr

DON'T CARE

s v
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KM44V4004A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued)

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

- -tre

--—-—tras

3

|
e
\‘h

{cap trrc tcrp
~= Vip — .
Vig - / . '

task tran

Vi — s |
N A I,

O
ol

CAS-BEFORE-RAS REFRESH CYCLE
Note: OE, Address=Don't Care

k— trpc
tep

)
3
[
< =
- I
(|
a
S

=

< <
[
™

tcez

Vou — :
VoL —

g 7964142 0019451 272 W
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KM44V4004A/AL/ALL/ASL CMOS DRAM
TIMING DIAGRAMS (Continued)

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE ~ta
_ Vih — _—’R thas
ARG “ _ - Z
_ tepy —=— RSH;
JE— Vi — fosn tonr ZLX teas 4
RS Vi — _Y— \\- —n/ /2 .
tasc tcan s
A Vi — 4 COLUMN
Vi — - ADDRESS

taa [=t—=1 tRAH

1,
READ CYCLE rwr_ ] s | L topc—] trcr
_ ViH —
_—_ ‘{%z
Vie ~ W

_ Vin —
o £
Vie —
- "
toea

Von— "~
DQ,-DQ, VALID DATA-OUT }—
VoL~ toz
towe
WRITE CYCLE twre tarees . -~
twes
w Vg — ol F=—twon —=
ViL —
tywe -
e Vin —
ViL —
l—‘n_s_ b tOH ]
ViH — i
DQ-DQ, VALID DATA-IN
viL—
READ-MODIFY-WRITE tawo —ftow
1,

WRP twrn tres . =— trwL ——
1CWD
_ Vi — r N | twe
W \
) Vi —

toac

T SEEEREEEEEL LN/ e

1 = ton

torz |

. toz - — tos
Vion ™ .
DQ4-DQ4 VioL — \

VALID DATA-OUT  VALID DATA-IN

DON'T CARE

B 7964142 poiqysa 139 m
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KM44V4004A/AL/ALL/ASL

CMOS DRAM

TlMlNG DlAGRAMS {Continued)

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

. Vi — g
RAS \
V _—
i tpe ] X

tcsr

‘CP
Vin —
CAS /
Vi —

twrs twrn

9

s

XKLL

=
< =
= I
(.

tcez

V,
DQ:-DQy

OPEN

DON'T CARE

L 1msungg
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KM44V4004A/AL/ALL/ASL CMOS DRAM

PACKAGE DIMENSIONS
24-LEAD PLASTIC SMALL OUT-LINE J-LEAD (300MiL)

Units: Inches (millimeters)

0.027 (0.69)
MIN

W O I_l["l[ﬁlﬁﬂﬂ‘,,, —
I o .
glg 218812 §%8
,;‘!,:; S8 2% gle
. Ol sz gREIT &3
Sla oo a|o ofo
(o] J
N SN N B (N N (i JCTOoT0T T oJ
0.670 (17.02) : 0.128 (3.25)
0.680 (17.27) | 0.145 (3.68)

E 0.004(0.1) J

0.050(1 ,27) | 0.015(0.38) ’ 0.026(0.66)
TYP I™ 0.021(0.53) [” 0.032(0.81)
0.050(1.27)

MAX

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

003 (080)
TYP
BQFHQQFI F!QFIF!F-JE{\ : —
5|5 | g 99
cis | sl. 2|2
oo J = oo
go i y,
HEHEEHBESE BHBHEHBBEH = —
5
0671 (17.04) Zl=
[ BN
0679 (17.24) 813
Sio 0.006 (0.13)
0.008 (0.20)
T \
Elowmon] UHHHHA AR AHAR
V‘_} 0.048 (1.22) 0.012 (030) }_i
0.052(1.32) 0.020 (050) 0.037 (0.95)
“TYP

0016 (040) |

0.024 (060) DR

834
@
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KM44V4004A/AL/ALL/ASL CMOS DRAM

PACKAGE DIMENSIONS
24-LEAD PLASTIC SMALL OUT-LINE J-LEAD (400MIL) Units: Inches (millimeters)

0.025(0.64)
MIN

rJ:lJ_lf—ll_]l_lﬁ y—ll“lﬁij[—.[_l\_' TT
@ 518818
> O = slo 2z &
= 2o
g g88: &
; O‘O O’d o
° e
o e o g s —
0.725(18.42) [ 0.144(3.66) |
’ MAX ‘
S o | ﬁﬂ%mﬁ%ﬁ
0.050(1. 27)| ‘4 ‘ 0.015(0.38) J 0.026(0.66)
e | | [~ 0.021(0.53) \ 0.032(0.81)
B 0.050(1.27)°
MAX
24-LEAD PLASTIC THIN SMALL OUT-LINE PACKAGE
(400MIL, Forward and Reverse Type)
003 (0.80)
l——ﬁp—‘
rJ;H;H;H;lQQ QQQQF!HN
= T e gz
g2 2o o
D ORI S
319 9 Q|9
S| & 23
L ° J
HEEHHFH BHEBESH, _ e
g|a
0.723 (18.36) g— E
0.727 (16.46) 313
S|s 0.005 (0.13)
0.008 (0.20)
r 1
Elosesi] T AP
_4‘ ‘ 0.048 (1.22) 0012 (0.30)
[ 0.052(1.32) 0020 (050) 0.037 (0.95)
TYP

0016 (0.40)
. 0024 (060)

B 79L4lu42 0019455 48 N
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