@ KM44V4104BK

ELECTRONICS CMOS DRAM

4M x 4 Bit CMOS Dynamic RAM with Extended Data Qut
DESCRIPTION

This is a family of 4,194,304 x 4 bit Extended Data Out CMOS DRAMSs. Extended Data Out Mode offers
high speed random access of memory cells within the same row, so called Hyper Page Mode. Power
supply voltage (+5.0V or +3.3V), refresh cycle (2K Ref. or 4K Ret.), access time (-5, -6 or -7}, power
consumption (Normal, Low power) and package type (SOJ or TSOP-II) are optional features of this family.
All of this family have CAS -before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further-
more, self-refresh operation is available in L-version.

This 4Mx4 EDO DRAM family is fabricated using Samsung's advanced CMOS process to realize high
band-width, low power consumption and high reliability. It may be used as main memary unit for high level
computer, microcomputer and personal computer.

FEATURES
- Part identification * Extended Data Qut mode opsration
- KM44C4004B/B-L (5V, 4K Ret.) (Fast Page Mode with Extended Data Out)

- KM44C4104B/B-L (5V, 2K Ref.) « CAS-before-RAS refresh capability
- KM44V4004B/B-L (3.3V, 4K Ref.)

- KM44V4104B/B-L (3.3V. 2K Ref) + BAS-only and Hidden refresh capability
R ' « Self-refresh capability (L-ver)
- Fast parallel test mode capability

* Active Power Dissipation
: — * TTL(SVYLVTTL(3.3V) compatible inputs and outputs

Unit : mW

S « Early Write or output enable controlled write
5 + JEDEC standard pinout
-8 288 360 440 550 * Avalilable in Plastic SOJ and TSOP(Il) packages
-7 252 324 ass5 495 « Single +5V+10% power supply (5V product)

» Single +3.3V+0.3V power supply (3.3V product)
* Refresh cycles

FUNCTIONAL BLOCK DIAGRAM
C400. 5V
22 4K G4ms RAS 5] Control vee
V40048 | 3.3V CAS P Vss
128ms W | Clocks VBB Generator
C4104B| s5v
2K 32ms
V41048 | 3.3V |
Refresh Timer Row Decoder Data in
* Performance range [ o Bufer
] HYC e e Refresh Control
Speed[-1RAC [t1CAC] Sk Memory Array | & bco
4194304 x 4 |E M o
-5 | 50ns | 13ns cas & M DQ3
-6 80ns | 15ns | 104ns| 25ns | 5V/3.3V AO~A11 E
-7 70ns | 20ns | 124ns| 30ns | 5V/3.3V| (ao~A10)1] @ Data out
AD ~A9 : [Col. Address Butter | Golumn Decoder Buffer la—- OF

(A0 ~A10)"1
Note) *1 : 2K Refresh

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM44V4104BK

ELECTRONICS CMOS DRAM
PIN CONFIGURATION (Top Views)
- KM44C/V40(1)04BK - KM44C/V40(1)04BS
Vee [ 10 24 [1 Vss Vce u: 10O 24 LTl Vss
pao O 2 233 DQ3 DQo M 2 23 O DQs3
DQ1 O 3 o0 3 DQ2 DQ1 @ 3 22 1O DaQ2
wd 4 2110 CAS W 4 21 [0 TAS
RAS O s 200 OFE RAS T 5 20 1 OE
*A1INC) 6 193 A9 *AI(NC) ] 6 19 [0 A9
Ao 7 18| A8 Aoy 7 18 |1 A8
A0 8 17} A7 AO [T 8 17 D A7
At 9 16 [0 A6 Ao e 16 |- A6
A2 ] 10 15O A5 A2 10 15 |-p A5
g1t O 14jpas M O 14fm M
Vee ] 12 13J3 Vss Vee 1 12 13 |y Vss

* A11 is N.C for KM44C/N4104B (5V/3.3V, 2K Ref. product)

K : 300mil 26(24) SOJ
S : 300mil 26(24) TSOP i

: lame| Pin Function
AQ ~ A11 Address Inputs (4K Product)
A0~ A10 Address Inputs (2K Product)
DQO ~3 Data In/Qut
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input
OE Data Outputs Enable
Vee Power {(+5.0V)
Power (+3.3V)
N.C No Connection (2K Ref. product)
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@ KM44V4104BK

ELECTRONICS CMOS DRAM

ABSOLUTE MAXIMUM RATINGS *

S sV
Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1 to +7.0 \
Voltage on Vce supply relative to Vss Vee -0.5 to +46 -1 to +7.0 \
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 w
Short Circuit Output Current los 50 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 (Voltages referenced to Vss, Ta= 0 to 70 °C)
3.

arameter
Supply Voltage 30 33 36 45 \Y
Ground Vss 0 0 0 0 0 0 \Y
Input High Voltage | Vs 20 - Vee+0.37 2.4 - Veet1™ [V
Input Low Voltage Vi -0.372 - 0.8 -1.072 - 0.8 Vv

*1 1 Vee+1.3V/15ns(3.3V), Vee+2.0V/20ns(5VY), Pulse width is measured at Vec.
*2: -1.3V/15ns(3.3V), - 2.0V/20ns(5V), Pulse width is measured at Vss.

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwiss noted.)

Input Leakage Current (Any input 0<VinsVcc+0.3V, o) -5 5 my
all other pins not under test=0 volt.)
Output Leakage Current i

33V | (Data outis disabled, 0V<VouTsVee) low 5 5 | wA
Output High Voltage Level (loi=-2mA) VoH 24 - \
Output Low Voltage Level (loL=2mA) Vou - 0.4 \
Input Leakage Current (Any input 0sVinsVcc+0.5V, " -5 5 A
all other pins not under test=0 volt.) “ K
Output Leakage Current

8V | (Data outis disabled, 0V<Vour=Vec) low 5 5 | KA
Output High Voltage Level (lou=-5mA) VoH 2.4 - \
Output Low Voltage Level (loL=4.2mA) VoL - 0.4 \4
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@ KM44V4104BK

ELECTRONICS CMOS DRAM

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

Symbol | | — e
LRk (e KM44V4004B | KM44V4104B | KM44C4004B | KM44C4104B
-5 90 110 90 110
| Don't 6 80 100 80 100
e ont care 7 70 90 70 90
Normal . 1 1 2 2
lccz L Don't care 1 1 1 1
-5 90 110 90 110
. -6 80 100 80 100
loos | Dontcare] 5 70 90 70 90
-5 100 110 100 110
locs | Dont care -6 90 100 90 100
7 80 90 80 90
| Normal 0.5 0.5 1 1 mA
ces L Don't care 0.3 0.3 0.3 0.3 mA
-5 90 110 20 110 mA
. -6 80 100 80 100 mA
lcos | Don'tcare 7 70 90 70 90 mA
lcc? L Don't care 450 400 450 400 pA
lccs L Don't care 250 250 300 300 LA

lcct* : Operating Current (RAS and CAS cycling @tRC=min.)

lccz : Standby Current (RAS=CAS=W=Vm )

leca* : RAS-only Refresh Current (CAS=Vin, RAS cycling @tRC=min.)

- Hyper Page Mode Current (RAS=ViL, CAS, Address cycling @tHPC=min.)

Iccs : Standby Current (RAS=CAS=W=Vcc-0.2V)

lccs* : CAS-Before-RAS Refresh Current (RAS and TAS cycling @tRC=min.)

lcc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, TAS= 0.2V
Din = Don't care, Tre= 31.25us(4K/L-ver), 62.5us(2K/L-ver),
Tras=TRasmin~300ns

lces : Self Refresh Current
RAS=CAS=0.2V, W=OE=A0 ~ A11 = Vcc-0.2V or 0.2V, DQO ~ DQ3= Vce-0.2V, 0.2V or Open

" NOTE : lcc, locs, Ieca and Icos are dependent on output loading and cycle rates. Specified values
are obtained with the output open. Icc is specified as an average current. In lcci, lccs,
and lccs, address can be changed maximum once while RAS=VIL. In Iccs, address can be
changed maximum once within one hyper page mode cycle time, tHPC.
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ELECTRONICS

KM44V4104BK
CMOS DRAM

CAPACITANCE (1.=25°C, Vce=

- Parameter:

5V or 3.3V, f=1MHz)

Input capacitance [AQ - A11]

Input capacitance [RAS, CAS, W, OF] Cinz -
Output Capacitance [DQO - DQ3) Coa -

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)

Test condition (5V device)

1 Vee=5.0V+10%, VinVi=2.4/0.8V, Von/Vol =2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V0.3V, VinVi=2.0/0.8V, VonwVo =2.0/0.8V

Random read or write cycle time tRC 84 104 124 ns
Read-modify-write cycle time tRWC | 116 140 170 ns

Access time from RAS tRAC 50 60 70 | ns | 34,9
Access time from CAS tCAC 13 15 20 | ns 3,4
Access time from column address tAA 25 30 35 ns 3,9
CAS to output in Low-Z tCLZ 3 3 3 ns 3
Output buffer turn-off delay from CAS tCEZ 3 13 3 15 3 20 | ns | 513
OE to output in Low-Z oLz 3 3 3 ns 3
Transition time (rise and fall) T 2 50 2 50 2 50 ns 2
RAS precharge time tRP 30 40 50 ns

RAS puise width tRAS 50 10K 60 10K 70 | 10K ns

RAS hoid time tRSH 13 15 20 ns

CAS hold time tCSH 38 45 50 ns

CAS pulse width tCAS 8 | 10K 10 10K 15 | 10K | ns

RAS to CAS delay time tRCD 20 37 20 45 20 50 ns 4
RAS to column address delay time tRAD 15 25 15 30 15 35 | ns 9
CAS 1o RAS precharge time tCRP 5 5 5 ns

Row address set-up time tASR 0 0 ns

Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC 0 0 ns
Column address hold time 1CAH 8 10 15 ns
Column address to RAS lead time tRAL 25 30 35 ns

Read command set-up time tRCS 0 0 0 ns

Read command hold time referenced to CAS | tRCH 0 0 0 ns 7
Read command hold time referenced to RAS | tRRH 0 0 0 ns 7
Write command hold time tWCH 10 10 15 ns

Write command pulse width twpP 10 10 15 ns

Write command to RAS lead time tRWL 13 15 20 ns

Write command to CAS lead time 1CWL 8 10 15 ns
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@ KM44V4104BK

ELECTRONICS CMOS DRAM

AC CHARACTERISTICS (0°CsTa<70°C, See note 1,2)
Test condition (5V device) : Vee=5.0V+10%, VinVi=2.4/0.8V, Voh/Vol =2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V+0.3V, VinVi=2.0/0.8V, VonwVo =2.0/0.8V

Data set;ub tim‘ev

Data hold time 10 15 ns 8

Refresh period(2K, Normal) tREF 32 32 32| ms

Refresh period(4K, Normal) tREF 64 64 64| ms

Refresh period(L-ver) tREF 128 128 128| ms

Write command set-up time tWCSs 0 0 0 ns 8

[CAS to W delay time tCWD 30 34 a4 ns | 6

RAS to W delay time tRWD 67 79 94 ns 6

Column address to W delay time tAWD 42 49 59 ns 6

CAS precharge to W delay time tCPWD 47 54 64 ns 6

CAS set-up time (CAS-before-RAS refresh) [tCSR 5 5 5 ns

CAS hold time (CAS-before-RAS refresh) |t1CHR 10 10 15 ns

RAS to CAS precharge time tRPC 5 5 5 ns

CAS precharge time(CBR counter test cycle)[tCPT 20 20 30 ns

Access time from CAS precharge tCPA 28 35 40| ns 3

Hyper Page cycle time tHPC 20 25 30 ns 14

Hyper Page read-modify-write cycle time tHPRWC] 47 56 71 ns 14

CAS precharge time (Hyper page cycle) tCP 8 10 10 ns

RAS pulse width (Hyper page cycle) tRASP 50 200K 60 200K | 70 200K | ns

RAS hold time from CAS precharge tRHCP 30 35 40 ns

[OF access time 1OEA 13 15 20| ns

OF 1o data delay tOED 13 15 20 ns

Out put buffer tum off delay time from OE  [tOEZ 3 13 3 15 3 20} ns 5

OE command hold time tOEH 13 15 20 ns

Write command set-up time (Test mode in) |tWTS 10 10 10 ns | 10

Write command hold time (Test mode in) tWTH 10 10 10 ns 10

W to RAS precharge time (C-B-Rrefresh) [tWRP 10 10 10 ns

W to BAS hold time (C-B-R refresh) tWRH 10 10 10 ns

Output data hold time tDOH 5 5 5 ns

Output buffer tun off delay from RAS tREZ 3 13 3 15 3 20| ns 1513

Output buffer turn off delay from W tWEZ 3 13 3 15 3 20| ns 5

W to data delay tWED 15 15 20 ns

OE to CAS hold time tOCH 5 5 ns

CAS hold time to OE tCHO 5 5 ns

OE precharge time tOEP 5 ns

W pulth width (Hyper Page Cycle) tWPE 5 ns

RAS pulse width (C-B-R self refresh) tRASS 100 100 100 us | 12
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@ KM44V4104BK
ELECTRONICS

CMOS DRAM

AC CHARACTERISTICS (0°CsTa<70°C, See note 1,2)
Test condition (5V device) : Vce=5.0V+10%, VinVi=2.4/0.8V, Von/Vol =2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V+0.3V, VinWi=2.0/0.8V, Von'Vo=2.0/0.8V

RAS pracharge time (C-B-R self refresh)| tRPS 90 110 130 ns 12
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 ns 12
TEST MODE CYCLE (Note. 10, 11)

Random read or write cycle time tRC 89 109 129 ns

Read-modify-write cycle time tRWC 121 145 175 ns

Access time from RAS tRAC 55 65 75| ns |3.49

Access time from CAS tCAC 18 20 25| ns | 34

Access time from column address tAA 30 35 40 | ns | 3,9

RAS puise width tRAS 55 10K | 65 10K 75 10K | ns

TAS pulse width tCAS 13 10K 15 10K 20 10K | ns

RAS hold time tRSH 18 20 25 ns

CAS hoid time tCSH 43 50 55 ns

Column address to BAS lead time tRAL 30 35 40 ns

CAS to W delay time tCWD 35 39 49 ns 6

RAS to W delay time tRWD 72 84 99 ns 6

Column address to W delay time tAWD 47 54 64 ns 6

CAS precharge to W delay time tCPWD 52 59 69 ns | 6

Hyper Page cycle time tHPC 25 30 35 ns 14

Hyper page read-modify-write cycle time | tHPRWC 53 61 76 ns 14

RAS pulse width (Hyper page cycle) tRASP 55 | 200K | 65 200K 75 | 200K | ns

Access time form CAS precharge tCPA 33 40 45 | ns 3

OE access time tOEA 18 20 25| ns

OF to data delay tOED 18 20 25 ns

OFE command held time tOEH 18 20 25 ns
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@ KM44V4104BK

ELECTRONKCS CMOS DRAM

NOTES

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

2. Vi(min) and Vi(max) are reference levels for measuring timing of input signals. Transition times are
measured between ViH(min) and Vi(max) and are assumed to be 2ns for all inputs.

3. Measured with a load equivalent to 2 TTL(5V device)/1 TTL(3.3V device) loads and 100pF.

4. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a
reference point only. if tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

5. This parameter defines the time at which the output achieves the open circuit condition and is not
referenced to Von or Vol.

6. tWCS, tRWD, tCWD, tAWD and tCPWD are non restrictive operating parameters. They are included in
the data sheet as electric characteristics only. If tWCS=tWCS(min), the cycle is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD=tCWD(min),
tRWD2tRWD(min), tAWD=tAWD(min) and tCPWD=tCPWD(min), then the cycle is a read-modify-write
cycle and the data output will contain the data read from the selected address. If neither of the above
conditions is satisfied, the condition of the data out is indeterminate.

7. Either tRCH or tRRH must be satisfied for a read cycle.

8. These parameters are referenced to the CAS falling edge in early write cycles and to the W falling edge
in read-modify-write cycles.

9. Operation within the tRAD(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 tRAD(max) limit, then access time is
controlled by tAA.

10. These specifications are applied in the test mode.

11. In test mode read cycle, the values of tRAC, tAA and tCAC are delayed by 2ns to 5ns for the specified
values. These parameters should be specified in test mode cycles by adding 5ns to the specified value
in this data sheet.

12. For all of the refresh modes except for distributed CAS-Before-BAS refresh, 4096(4K Ref.)/2048(2K
Ref.) cycles of burst refresh must be executed within 16ms before and after self-refresh in order to
meet refresh specification.

13. If RAS goes high before TAS 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.

14. tASC =6ns, Assume tT =2.0 ns
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ELECTRONICS

KM44V4104BK
CMOS DRAM

TIMING DIAGRAM

READ CYCLE

Vi -

ViH - §
Vi - §

Viu - b

tre

terp

trRsH

I‘— tocrRr—>

Vi - }
Vi - §

Vin - §
Vi

Vi -

DQO ~ DQ3(7)
VoH -

trac

[+ toz

Vo -

OPEN

jo—tREZ—>]

DATA-OUT

Don't Care

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice.

Page : 9 (KM44V4104BK)

I ?79b4l4e2 0035134 LOs HH

(C) 1996 Samsung Electronics

Printed in Korea.



s vgg

ELECTRONICS

KM44V4104BK
CMOS DRAM

WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

ViH

DQO ~ DQ3(7)

Vi
Vi

tre
tras > fe—— tR———»
A N
tesH >
trep » tasH > r— tcrp —»
+ tcas _
le— tRAD— \\ / /
tasr tran trRAL.

ADDRESS
N

DATA- IN

Don't Care
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ELECTRONICS

KM44V4104BK
CMOS DRAM

WRITE

NCTE :

DQO ~ DQ3(7)

CYCLE ( OE CONTROLLED WRITE )

Dour = OPEN

Vi - 3

Vi -

ViH -
Vi -

Vi - §
ViL -

ViH - i

ViH -

tre

tras

tcae

treo

tasn

tRAH

ROW

7\ ADDRESS

A
j— trap—>] \ L

ton

ve - _/

DATA-IN

Don't Care
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@ KM44V4104BK

ELECTRONICS CMOS DRAM

READ - MODIFY - WRITE CYCLE

trRwo—

tRsH >

tcas > /

teshH -

Vin -
Vi -

tasn, | tran | tasc| [tcan

Vi -
Vio -

[ COLUMN
| ADDRESS

Vin -
Vi -

Vi -
Vi -

DQO ~ DQ3(7)

Vion -

VoL -

Don't Care
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@ KM44V4104BK

ELECTRONICS CMOS DRAM

HYPER PAGE READ CYCLE

trRask tee
FAS ViH - y je——— tRHCP——»] ;
A Vie - \ ;/
‘ 4—— tHPC—
Jdeg
Vi - . |tca :
3
CTAS |, | NS /
.| tea
tasc
A Vi - COLUMN
Vi - A\BDDRESS
ViH -
' ViL - ' < tcra
fA 4— tcac—|| —— teac—
— toPA—n tan
tora—- tcHo
taa—> tocH
Vi -
OE Vi -
DQO ~ DQ3(7) tRac
Vion - F vaup ¥k
VI/OL - EATA-OUT.>—
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ELECTRONICS

HYPER PAGE WRITE CYCLE ( EARLY WRITE)

NOTE : Dour = Open

tRase > trr
FAS Vi - y 4——tt=u-1cp_-—b)t ]
Vi - . « F
pb |
trec > tHec
tcr P () — tRsH
C._S ViH  lcas , tcas f x| tcas K]
A VIL \ \r
tcan
A V4 COLUMN
Vi ADDRESS
Vi -
W
Vi -
Vi -
OE Vi -
DQO ~ DQ3(7) 33'3_ to
Vi - VALID VALID VALID
Vi - DATA-IN DATA-IN DATA-IN

KM44V4104BK
CMOS DRAM

Don't Care
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ELECTRONICS

KM44V4104BK
CMOS DRAM

HYPER PAGE READ-MODIFY-WRITE CYCLE

tesh

toas

trwo

Vi - X
RAS ViL -
CAS Vin -
A Vi -
Vi
A Vi -
Vi -
W Vie -
Vv -
CE Vu -
DQO ~ DQ3(7)
Vion -
VioL -

tezl toz

teas

tHPRWC

DATA-OUT

hY
VALD \ VALID

DATA-IN

tcz

tosyl
$tc~c’ t
t OEDk s
My tos
to >

DATA-OUT

>_—

VAUD
DATA-IN

Don't Care
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ELECTRONICS CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

traspP o (i
ViH - READ(ICAC) READ(ICPA) WRITE i READ(AA)
L ‘ 0 o O
tHrc thee > tHec—>
tcp tcr
VIH Yy Y N
CAS Vi \4- tms»k
tcan t
tasc__,) ASC
A Vi COLUMN
Vi ADDRESS
tres

hﬁ"—‘?{— twen troy,
e
W Vin -
Vi -
WPE
! teiz
tcra twep
tw t ton >
—_— wez
DQO~DQ3(7) :::A sl e SHe tos
Vior - A VALD wo N A VAD
Vior - \DATA-OU DATA-OUT | DATA-IN
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@ KM44V4104BK

ELECTRONICS CMOS DRAM

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

Dour = Open
trc >
tras »| |e tr—
RAS ViH - Y
Vio - \( y,
tore
terd
Vin -
A Vie -
tash _ tRaH
A Vin - ROW
Vi - ADDR

CAS-BEFORE-RAS REFRESH CYCLE
NOTE : W, OF, A = Don't Care

tre >
jo— tr— tRas » |e trr
RAS Vin - Y 3 l{ 3
A Vi - /‘ tnp& \‘ t \
tee ‘
Vit -
A Vi -
Vi -
w Vi -
DQO ~ DQ3(7)
Von - N OPEN
VoL - ____;{
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ELECTRONICS

KM44V4104BK
CMOS DRAM

HIDDEN REFRESH CYCLE ( READ)

Vi -

A Vio -
CAS Vi -
A Vi -
A Vi -
Vi -

Vi -

W Vi -
ViH -

OE Vi -
DQO ~ DQ3(7)
Von -

Vou -

trc

tras

o tRF>

twez

toez

DATA-OUT

Don't Care
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@ KM44V4104BK

ELECTRONICS CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE )
NOTE : Dour = OPEN

trc tre >

tras > tre| [¢—— tras—* trr—>
Vi - 3

Vi - \ 2 \.‘

Vi -
Vie -

Ve -
Vi -

ROW
ADDRESS

Vin -
Vi -

ViH -

OE Vi -

DQO ~ DQ3(7)
Viy -

DATA - IN
Vo -

Don't Care

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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L1 v

ELECTRONICS

KM44V4104BK
CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

ViH -

RA Vi -

C—VH -
V -
IL

Vik -
Vi -

READ CYCLE

Vin - %

WVIL'

b_EV|H-

Vie - |

DQO ~ DQ3(7)
Vou -
VoL -

WRITE CYCLE

Vi -
Vi

ViH -

CjEVlL-

DQO~ DQ3(7)

Vin -

Vie -

READ-MODIFY-WRITE

DQO ~ DQ3(7)

View -
VoL -

tre

\

tras

i\

f——— tcHR———»

twep

torr—>]

trsH

tcas

o traL
4 {ASO-

—1REZ]
Ltoez

VALID DATA - OUT

twre

OPEN

twRH

VALID DATA - IN

tawo >

f—n tcwo——»

tcac

te— tRWIL—>1

VALID

DATA-OUT

VALID
DATA-IN

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice.

Page : 20 ( KM44V4104BK )

B 79k4luz2 0035145 493 W

(C) 1996 Samsung Electronics
Printed in Korea.



i ELECTRONICS

KM44V4104BK
CMOS DRAM

TEST MODE IN CYCLE
NOTE : OF, A = Don't Care

> tre
l—— tre—>] |e tras —p]
Vin - 4 5\
AS Vi - / trrc L
_tcp
~——\ lcsn
Vi - ] e teHn
TAS _/ \l
L - }
twrs | Liwr

»

N OPEN
VoL - ____________J(
Don't Care
CAS-BEFORE-RAS SELF REFRESH CYCLE
NOTE: W=VIH (1Mx4, 4Mx4, 16Mx4, 2Mx8, 8Mx8)
Don't Care (512Kx8)
OE, A = Don't Care
tRass
Viu -
RAS Vie -
Vi -
CAS Vi - /
tcez
DQO ~ DQ3(7)
- ——_ﬂ‘
Vor ) OPEN
VoL - ,{

Don't Care
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ELECTRONICS

KM44V4104BK
CMOS DRAM

PLASTIC SMALL OUT-LINE J-LEAD

60(26) SO0J 300 mil

0.037 (0.95)

P inlinlnlaliw] ooonnn
z
=
D o]
%
=
o
| W
|sgegspspa |Spupspupn
0.691(17.55) N
MAX F
0.670 (17.03) %
0.680 (17.27) =
=
| A
1

0.050 (1.27)

0.024 (0.61)

J
!

-r.

0.032 (0.81)
0.013 (0.33)
0.021 (0.53)

\_

0300 (0.6

d

Unit : Inches (millimeterm

0.006 (0.15)
J00721030)

0.027 (0.69)

MIN

/

64(26) SOJ 300 mil

lalalaBloleial

e B e B e W s B e B |

N

N
¥
O |2
5
[=]
]
0.661(17.55) -3
MAX £
0.670 (17.03) 3
0.680 (17.28) =
Y
n ‘.n ] 3
0.037 (0.95) 0.050 (1.27)
0.026 (0.66)
0032 (0.87)
0.05 (0.38)
G021 (0.53)

[LM00GE]

Unit : Inches (millimetersﬁ

0.008 (0.15)

0.012 (0.30)

/
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