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ELECTRONICS

KM416V4104AS
CMOS DRAM

4M x 16Bit CMOS Dynamic RAM with Extended Data QOut

DESCRIPTION

This is a family of 4,194,304 x16 bit Extended Data Out Mode CMOS DRAMSs. Extended Data Out Mode
aoffers high speed random access of memory cells within the same row. Refresh cycle{4K Ref. or 8K Rel.),
access time(-5, -6 or -7) and power consumption{Normal or Low power) 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 4Mx16 EDO Mode DRAM family is

fabricated using Samsung's advanced CMOS process to realize high band-width, low power consumption
and high reliability.

FEATURES

« Part |dentification

- KM416V4004A/A-L (3.3V, 8K Ref.)
- KM416V4104A/A-L (3.3V, 4K Rel.)

* Active Power Consumption

» Extended Data Out Mode operation

» 2 TAS Byte/Word Read/Write operation

- CAS-before-RAS refresh capability

» RAS-only and Hidden refresh capability

« Self-refresh capability(L-ver only)

» LVTTL(3.3V) compatible inputs and outputs

Unit : mwW « Early Write or output enable controlled write

» JEDEC Standard pinout
« Available in Plastic TSOP(ll) package

* +3.3V+0.3V power supply

Speed 8K aK
-5 396 540
-6 360 504
-7 324 468

* Refrash cycles

Part Refresh time FUNCTIONAL BLOCK DIAGRAM
NO. Normal L-ver
KM416V4004AT1 8K
64 128 RAS Vi
KM416V4104A| 4K ms ™ | s3] contel v
* Access mode & RAS only refresh mode [CAS &  Clocks T
W -» ower
: 8K cycle/64ms T Data in
CAS-before-RAS & Hidden refresh mode Bufter
: 4K cycle/64ms Row Decoder Lower
a Data out
* Performance range: »-[ Refresh Conirol | s Buffer
Memory Array b Upper
Speed| tRAC | tCAC | tRC | tHPC 4194304x 16 | EFT1 | pata in
-5 50ns | 13ns 84ns 20ns Cells 1 Buffer
-6 60ns | 15ns 104ns | 25ns A0~A12 T Row Address Buffer & Tppar
(AO~A11)"1
7 70ns 17ns 124ns | 30ns AO~AB __:ICOI Address Buffer [~ Column Decoder D::ﬂ:’Ut
(AD~AG)"1

Note) "1 : 4K Relfresh

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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to
DQ7
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DQ15
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

PIN CONFIGURATION (Top Views)

- KM416V40(1)04AS

Ve mj1 o 50 D Vss
DQO ]2 49 [mDQ15
DQ1 3 48 0 DQ14
DQ2 ]4 47 FIDQ13
DQ3 5 46 O DQ12
vVcCcmls 45 o Vss
DQ4 o7 44 0 pQ11
DQ5 s 43 F1DQ10
DQ6 ]9 42 EnpQg
DQ7 10 41 EopQs
N.C 11 40 ON.C
vce mM12 39{mVss
W 13 38 [mLCAS
RAS 14 37 M UCAS
N.C I}15 36 Fn OF
N.C ] 16 35 N.C
N.C 17 34 NC - Note
N.C |18 33 EmA12(N.C)
A0 19 32 F0A11
A1 j20 31 maAt10
A2 21 30[MA9
A3 22 29 D A8
A4 M]23 o8 Fn A7
As 24 O 27Fnas
VCC 1325 26 1 Vss

* Note : A12 —> 8K Product(KM416V4004A)
N.C - 4K Product(KM416V4104A)

| Pin Name | Pin Function
AQ0 - A12 | Address Inputs(8K Product)
A0 - A1 Address Inputs(4K Product)
DQO -15 | Data In/Out
Vss Ground
RAS Row Address Strobe
UCAS Upper Column Address Strobe
LCAS Lower Column Address Strobe
w Read/Write Input
OE Data Outputs Enable
VCC Power(+3.3V)
N.C No Connection
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@ KM416V4104AS

ELECTRONICS CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

Rating Units
Parameter Symbol
3.3v

Voltage on any pin relative t0 Vss VN, Vour 0.5 to +4.6 Vv
Voltage on Vcc supply relative to Vss Vee -0.5 to +4.6 A
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 (Voltages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 3.0 33 3.6 V
Ground Vss 0 0 0 v
Input High Voltage ViH 20 - Vee+0.3 71 Y,
Input Low Voltage Vi -0.37 - 0.8 v

*1 . Vcc + 1.3V/15ns, Pulse width is measured at Vce.
*2 . - 1.3V/15ns, Pulse width is measured at Vss.

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

Parameter Symbol Min Max | Units
Input Leakage Current (Any input 0<VinsVcc+0.3V, by -5 5 uA
all other pins not under test=0 volt.)
(Data out i diatied, OV<VoursVo) v | -5 | 5 | A
Output High Voltage Level(lon=-2mA) VoH 24 - \Y
Output Low Voltage Level(loL.=2mA) VoL - 0.4 \%
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ELECTRONICS

KM416V4104AS
CMOS DRAM

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

Max
Symbol Power Speed Units
KM416V4004A KM416V4104A
-5 110 150 mA
leet Don't care -6 100 140 mA
-7 Q0 130 mA
| Normal Don't 2 2 mA
cc2 L on't care 2 2 mA
-5 110 150 mA
lcca Don't care -6 100 140 mA
-6 90 130 mA
-5 110 120 mA
lcca Don't care -6 100 110 mA
7 90 100 mA
Normal 500 500 uA
Don't care
locs L 300 300 A
-5 150 150 mA
Icce Don't care 6 140 140 mA
-7 130 130 mA
lccr L Don't care 550 550 YA
lccs L Don't care 450 450 LA

lcer* : Operating Current (RAS UCAS.L TAS Address cycling @tRC=min.)
lccz : Standby Current (RAS=UCAS=[CAS=W=Vi)

lcca* : RAS-Only Refresh Current (UCAS=LCAS=Vm, BAS ,Address cycling @tRC=min.)
lccs* : Fast Page Mode Current (RAS=Vi, UCAS or LCAS, Address cycling @tHPC=min.)

lccs : Standby Current (RAS=UCAS=LCAS=W=Vcc-0.2V)
Iccs* : CAS-before-RAS Refresh Current (RAS , UCAS or LCAS cycling @tRC=min.)
lcc? : 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, UCA3S LCAS=0.2v,
Din = Don't care, Trc= 31.25ps, Tras=Trasmin~300 ns

lccs : Self Refresh Current

RAS=UCAS=LCAS=Vi, W=0OE=A0 ~ A12 (11)= Vcc-0.2V or 0.2V,
DQO ~ DQ15= Vce-0.2V, 0.2V or Open

*NOTE :

lcet, lees, Iccaand Iccs are dependent on output loading and cycle rates. Specified values
are obtained with the output open. lcc is specified as an average current. In lcc1, lecs,
and Iccs, address can be changed maximum once while RAS=ViL. In Iccs, address can be
changed maximum once within one EDO mode cycle time tHPC.
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L imsuig

ELECTRONICS

KM416V4104AS
CMOS DRAM

CAPACITANCE(TA=25°C,Vce= 3.3V, I=1MHz)

Parameter Symbol Min Max Unit

Input capacitance [AO - A12] Cint - 5 pF

Input capacitance [RAS, CAS, W, DE] Cinz - 7 pF

Output Capacitance [DQO - DQ15] Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 2)
Test condition : Vcc=3.3V+0.3V, ViWVi=2.2/0.7V, Von/Vo =2.0/0.8V

-5 -6 -7
Parameter Symbol min | max | min | Max | Min | Max Units | Notes

Random read or write cycle time tRC 84 104 124 ns
Read-modify-write cycle time tRWC | 116 140 170 ns
Access time from BAS tRAC 50 60 70 ns | 34,10
Access time from CAS 1CAC 13 15 17 ns | 345
Access time from column address tAA 25 30 35 ns 3,10
CAS to output in Low-Z icLZ 3 3 3 ns
Output buffer turn-off delay from CAS tCEZ 3 13 3 15 3 20 ns 6
OF to outputin Low-Z 1oLz 3 3 3 ns 3
Transition time (rise and fall) tT 2 50 2 50 2 50 ns 2
RAS precharge time tRP 30 40 50 ns
BAS pulse width tRAS 50 | 10K | 80 | 10K 70 10K | ns
RAS hold 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 15
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 10
CAS to RAS precharge time tCRP 5 5 5 ns
Row address set-up time tASR 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC 0 0 ns 13
Column address hold time tCAH 8 10 15 ns 13
Column address to RAS lead time tRAL 25 30 35 ns
Read command set-up time tRCS 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 o] ns 8
Write command hold time tWCH 10 10 15 ns
Write command pulse width tWP 10 10 15 ns
Write command to RAS lead time tRWL 13 15 20 ns
Write command to CAS lead time tCWL 8 10 15 16
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

AC CHARACTERISTICS (Continued)
-5 -6 -7
Parameter Symbol Min Max Min | Max Min | Max Units| Notes
Data set-up time DS 0 0 0 ns 9,19
Data hold time tDH 8 10 15 ns | 919
Refresh period(4K, Normal) tREF 64 84 64 ms
Refresh period(8K, 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 7
CAS to W delay time tCWD 30 34 44 ns | 7,15
RAS to W delay time tRWD 67 79 94 ns 7
Column address to W delay time tAWD 42 49 59 ns 7
CAS set-up time (CAS-before-RAS refresh) |tCSR 10 10 10 ns 17
TAS hold time (CAS-before-RAS refresh) | tCHR 10 10 15 ns 18
RAS to CAS precharge time tRPC 5 5 5 ns
Access time from CAS precharge tCPA 28 35 40 | ns 3
Hyper Page cycle time tHPC 20 25 30 ns 20
Hyper Page read-modify-write cycle time tHPRWQ 47 56 ra ns 20
CAS precharge time (Hyper page cycle) tCP 8 10 10 ns 14
Access time from CAS(Hyper page cycle) | t{CACP 15 17 20 ns
Access time from col. address(Hyper page) |tAAP 25 30 35 | ns
RBAS pulse width (Hyper page cycle) tRASP 50 200K 860 200K 70 | 200K} ns
RAS hold time from CAS precharge tRHCP 30 35 40 ns
OFE access time tOEA 13 15 17 | ns
OE to data delay tOED 13 15 20 ns
CAS precharge to W delay time tCPWD | 45 54 64 ns
Out put buffer turn off delay time from OE | tOEZ 3 13 3 15 3 20 | ns 6
OE command hold time 1OEH 13 15 20 s
Write command set-up time(Test mode iny [tWIS 10 10 10 ns 11
Write command hold time(Teast mode in) tWTH 10 10 10 ns 11
W to RAS precharge time(C-B-R refresh) tWRP 10 10 10 ns
Wio RAS hold time(C-B-R refresh) iWRH 10 10 10 ns
Output data hold time tOCH 5 5 5 ns
Output buffer turn off delay from RAS tREZ 3 13 3 15 3 20 | ns 6
Output buffer turn off delay from W tWEZ 3 13 3 15 3 20 | ns
W to data delay tWED 15 15 20 ns
OE to CAS hold time tOCH 5 5 5 ns
CAS hold time to OE tCHO 5 5 ns
OF precharge time 1OEP 5 5 ns
W pulth width(Hyper Page Cycle) TWFPE 5 5 i)
RAS pulse width({C-B-R self refresh) THASS 100 100 100 us 21
RAS precharge time (C-B-R self refresh) HFS 80 110 130 ns 21
CAS hold time (C-B-R self refresh) ICHS -50 -50 50 NS 21
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

TEST MODE CYCLE

(Note. 11)
5 6 7 unite] N

Parameter Symbol i 1 Wax | win | Max | Min | Max nits | Notes
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 | 34,10
Access time from CAS tCAC 18 20 25 ns 345
Access time from column address tAA 30 35 40 ns 3,10
[RAS pulse width 1RAS 55 | 10K | 65 | 10K | 75 | 10K | ns
CAS pulse width tCAS 13 10K 15 10K 20 10K | ns
RAS hold time tRSH 18 20 25 ns
TAS hold time tCSH 43 50 55 ns
Column address to RAS lead time tRAL 30 35 40 ns
CAS to W delay time tCWD 35 39 49 ns
RAS to W delay time tRWD 72 84 99 ns
Column address to W delay time tAWD 47 54 64 ns 7
Hyper Page cycle time tHPC 25 30 35 ns
Hyper page read-modify-write cycle time | tHPRWC} 53 61 76 ns
RAS pulse width (Hyper page cycle) tRASP 55 200K | 85 | 200K| 75 200K | ns
Access time form CAS precharge tCPA 33 40 45 ns 3
OE access time tOEA 18 20 25 ns
OE to data delay tOED 18 20 25 ns
OE command held time tOEH 18 20 25 ns
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@ KM416V4104AS
CMOS DRAM

ELECTRONICS

NOTES

1. An initial pause of 200pus is required after power-up followed by any 8 RAS-only or CAS-before-RAS
refresh cycles before proper device operation is achieved.

2. Input voltage levels are Vih/Vil. Vin{min) and ViL(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 equivalentto 1 TTL load 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. Assumes that tRCD= tRCD(max).

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

7. tWCS, tRWD, tCWD and tAWD are non testrictive operating parameters. They are included in the
data sheet as electrical characteristics only. f tWCSz= tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD= tCWD(min),
tRWD= tRWD(min) and tAWD= tAWD(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.

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

9. This parameter is referenced to the CAS leading edge in early write cycles and to the W leading
edge in read-modify-write cycles.

10. 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.

11. These specifications are applied in the test mode.
KM416V40(1)04A/A-L Truth Table

RAS | LCAS UCAS W OE DQo -DQ7 D@8 - DQ15 STATE
H X X X Hi-Z Hi-Z Standby
L H H X X Hi-Z Hi-Z Refresh
L L H H L DQ-OUT Hi-Z Byte Read
L H L H L Hi-Z DQ-OUT Byte Read
L L L H L DQ-OUT DQ-OUT Word Read
L L H L H DQ-IN - Byte Write
L H L L H - DQ-IN Byte Write
L L L L H DQ-IN DQ-IN Word Write
L L L H H Hi-Z Hi-Z -
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@ KM416V4104AS

ELECTRONICS CMOS DRAM

TIMING DIAGRAM

READ CYCLE
NOTE : Dn = OPEN

tre
tras ¢ {RP——
RAS Vi - =~ Y )
RA Vi - \ ’Z \
t
tore treo e trsH |<— tcrP—»
Vin - 3 toas
TAS |, \\
o= 5
l— tRAD—>
tasm
e tcan—
A Uw- ROW COLUMN )
Vi - ADDRE ADDRESS
— VH -]
Uw Vie - ¢
i tRes
W Vig -
Vi - &
taa
Vi - toea
OE Vi -
g tC AC—]
DQO ~ DQ7 e — o2 + toer—»,
el OPEN DATA-OUT >—
Voo -
] fcez
DQ8 ~ DQ15 trac o toez—»
o OPEN DATA-OUT >—
Voo -
Don't Care
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

tre
tRas je tRP——»
AT Vi - ) * Y
A ViL - \ 1 | W,
tesH >
tere trep trsH terr—*
Vi - teas > /
CAS Vi - 1/
VIH - ROW
A Vo - ADDRESS
Vi -
ow Vi -
Vi -
w Vio -
Vi -
OE Vi -
DQo~ DQ7 e toH—>
Vi -
Vi - DATA-IN
DQ8 ~ DQ15 o B hiiong
Vi -
Vi - DATA - IN
Don't Care
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@ KM416V4104AS
ELECTRONICS

CMOS DRAM

LOWER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

trc
tras l—— tR——»
ViH - Y 4 Y
Vi - \ Z \
terp test >
trco trsH je— torP—»
CAS Vi - 3 \ tcas > / P4
A Vi - \ /
l— tRAD—>
tasm tRAH
tasc o>
A Vi - ¥ Row 3 AT coL
Vi - K ADDRESS 7 3 ADD
iMRH
Vi -
ow
Vi -
tow:
trRwL »>
W Viu -
Vi -
VIiH =
OE Vi -
tos
DQO ~ DQ7 [+ ton—=>
Vi -
Vi - DATA - IN
DQ8 ~ DQ15
Vi -
Vi -
Don't Care
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@ KM416V4104AS
CMOS DRAM

ELECTRONICS

UPPER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

tre
tras fe—— tR——»
RAS Vi - Y 4 Y
A Vi - \ / |
t
tore trep SSh tRsH le— tcRP —w
CAS Vi - X \ teas / ¥
A Vi - \ /
[e— trAD—"]
tasm traH trRaAL >
[+ - tCAH—’I
A Vi - ROW f COLUMN
Vi - ADDRESS L. ADDRESS
W Vi -
Vi -
ViH -
w Vi -
Vi -
OE Vi -
DQO ~ DQ7
Vi -
Vie -
t
DQ8~ DQ15 i e tor>
VH -
Vi - DATA - IN
Don't Care
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics

Printed in Korea.
Page: 12 (KM416V4104AS )

B 79b4l42 0033949 501 =N



L msud

ELECTRONICS

KM416V4104AS
CMOS DRAM

WRITE CYCLE ( OE CONTROLLED WRITE)
NOTE : Dour = OPEN
trc
tRas tRP———"
Vi - Y * Y
A Vie - \ y \
temp trco toor trsu I‘— tcrP—»
CAS \\:lH - "\\‘_' toag————""
o=
[— trap—*]
task tran tRAL
a tasc [+ e toan
A Vis - { Row 7 coLumn
Vi - ADDRESS ADDRESS
oW ViH -
Vi -
Vin -
w Ve -
OE le i toen | toEH
[ -
fos toH
DQO ~ DQ7
Vin - _\
Vo - ) DATA- IN
tos ton
DQ8 ~ DQ15
Vi - _\
Vil - _/ DATA-IN

Don't Care
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

LOWER BYTE WRITE CYCLE ( OE CONTROLLED WRITE)
NOTE : Dour = OPEN

trc
tras tr———>
FAS Vi - y 1 b
AS Vi - \ 4;] \
tesH
torr treo. trsH — tcrRP—>
rg VIH - b \ tCAS / i'4
A Vi - \ . /
+— tRap—>
tash tran traL
tasc fea] le tcan:
A Vin - ROW " COLUMN
Vie - ADDRESS - ADDRESS
oW Vv -
Vi -
tow
trwe
ViH -
Lw Vi -
Vi -
OE AT
ton
DQO ~ DQ7
Vi - DATA - IN
Ve -
DQ8 ~ DQ15
Vin -
Vi -
Don't Care
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@ KM416V4104AS
CMOS DRAM

ELECTRONICS

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)
NOTE : Dour = OPEN

tre

tras trRr———>
Vi - Y

tcre

treo tRsh > +— torr—»

Vi -
Vi -

Vi -
Vo -

COLUMN
ADDRESS

ROW
ADDRESS

Vi -
Vi -

tMRH

ViH -
Vi -

Vi -

UEVu.-

DQo ~DQ7
ViH -

Vi -

tos ton

DQ8 ~ DQ15
Vim - T\
Vi - _/

DATA-IN
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ELECTRONICS

KM416V4104AS
CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

ViH -

A ViL -

ViH -

AS Vi -

ViH -

A Vie -

Vi -

uw Vi -

Vi -

w Vi -

Vik -

OE Vi -
DQO0 ~ DQ7

VioH

Voo
D@8 ~ DQ15

VioH
VoL

trwe
tras > tep——>
N
= ! \_
tcsH >
treo trRsH >
\ tcas » /7
trap
tasR, LI lepqinan tasc| |tean
ROW [ COLUMN
ADDR | ADDRESS
tawo »| [e— trwL—>
tewo > tewr
trwo-
tawo
towo towe

[+ toz>
jo— tcac [*— toeo—"
7Y >
trac
T
VALID
DATA -
K
e tciz»
je— tcacT—>

trac

Don't Care
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w KM416V4104AS
ELECTRONICS CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

trwe
- taas + tr———>
Vi = =Y ¥ 3
A Vo - \( 7/ \
tere tesH
thco—»-e tasH
Vi -
A Vi -
traD
tasr tRay
A Vi -
Vi -
Vi -
ow Vio -
tewo [— tcwr—]
W Vi -
Vi -
ViH -
OE Vi -
- toz™
DQO ~ DQ7 + trac
Vion -
VoL -
[+ tciz™
[+— tcact—>
t toez
DQ8 ~ DQ15 trsc AR —
Von - Y vaLiD
Voo - Sl
Don't Care
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics

Printed in Korea.
Page: 17 ( KM416V4104AS )

B 79bL4lu2 0033954 979 M



@ KM416V4104AS

ELECTRONICS CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

trwe
+ tRas jo—— tRP——p
Vih - _5\ 'O
RAS Vi - K 1/ \
- t sk
- trep tRsH >
VIH = 3 tcas ¥
AS Vi - 1 \ /
| tRap
tasn tran
A VIH - v y ROW
ViL - ¢ ADDR
ViH -
Uw
Vio -
Vin -
w Vi -
ViH -
OE Vi -
DQO ~ DQ7
Von -
Voo -
DQ8 ~DQ15
Vion -
VoL -
Don't Care
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@ KM416V4104AS
ELECTRONICS

CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

tre

trco—» ter,
v ' y
H thap | | \ fcas Z
TAS Vn
l— tosH >
tray tascl
ViH
A
Vi
— troH—p
Vi
— tan
W Vi "
tcpa—
tcac
ViH
OE Vi
. tcac » tooH
DQO ~ DQ7 trac
Vior - VALD
VioL - | DATA-OUT
VALID
forz,|  pataouT
tcad
M t - > tooH
DQ8 ~ DQ15 RAC
Vion = VALID VALID
VioL - DATA-OUT DATA-OUT,
VALID
toz DATA-OUT,
Don't Care
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@ KM416V4104AS

ELECTRONICS CMOS DRAM

HYPER PAGE MODE WORD WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = Open

trasP tee
RAS ziH - 5\ l—— tRHCP—————»] K
L = K y,

&
paj
CA Vi -
Vi -
Vi -
A Vi -
oW Ve -
Vo -
tweh
Vi - ]
v Vie -
Vi -
OE Vi -
DQO ~ DQ7
Vi -
Vie -
DQ8 ~DQ15
Vin - VALID
Vi - 4 DATA-IN
Don't Care
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics

Printed in Korea.
Page : 20 (KM416V4104AS)

B 7964Luy2 0033957 bLas W



@ KM416V4104AS
ELECTRONICS CMOS DRAM

HYPER PAGE MODE LOWER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = Open

trasp e ,

Vi - Y truce 4 ]
RAS Vi - \ / \_

+—— tReo— tcp tcp +— tasH

Y t Y ]
o \ tcas Z \th CAS:| y

tasg

O
%]

\
A\

UW Vm -
ViL -

W ViH -
Vi -

Vi -

OF Vi -

DQO ~ DQ7 |£[_>‘; toy t  toy,

Vi - 1 VALID VALID
Vi DATA-IN DATA-IN

DQ8 ~ DQ15
Vi -

Vio -

Don't Care
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

HYPER PAGE MODE UPPER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = Open

+ trasp tre

RAS Vi - \ —— tRHcp—b/-‘ ]

Vi - . @ 4 \
tHrc: = tHrc
— trRoD—> tep 102 3l trsH

V4 R e tcas 4 toas o £ X tcas ¥

CAS tran \‘ '/ \ \ I[
Vio - § ye A &_d

tashy, lHAHtCSH tca tasc,, toan 3"_32
A

ViH

ow Vi

tmen  tmcs

W Vm -
Vi -
Vi

OE
Vi

DQO ~ DQ7
Vi -
Vi -
DQ8 ~ DQ15 {os | Joy tos l_n’n
Vim - VALID ' VALID
Vi DATA-IN 9 DATA-IN
Don't Care
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@ KM416V4104AS
ELECTRONICS

CMOS DRAM

HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE

trase » te-trr-p;
I tesh
Vin - < tHPRWC » \
AS vy - \ v,
— trco—> [-tcr —tcre—]
CAS Vin - & tcas > tcas
A Vi - \ ;-/ \ 7
tRAL:
Wlean tcan
Vi - oL
A Vie - DOR
tecs towl o trcs towt 4 tRwL—P]
— twi X twr
uw v j—— ’(cwn—-———*\ | tcwcr—>\
L= tawp tawo > T——
trwo »
Jtres towl, Rrcs towe T tFLWL_'
= Vi - twr X twpl
LW Vv f—— tcwo—’\t——-—b f— tcwu—->\
L= tawp- tawo > &
trwo »
Vi - toes
OE Vio - \: / tos ton tom
tF:A(., tAA—r to EDS j— tan
DQO ~DQ7 *{cac?]
Vion - 5 j
Vio. -
hewz tcz
g VALID \ VALD
DATA-IN DATA-IN
OE ton tox
l—— trac tA?_r tpez EDS
DQA8 ~ DQ15 [*tcac™]
Vion - : *':
VoL - N\
towz \ \ tcz
I VALID VAULD | VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN
Don't Care
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

HYPER PAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE

trasp ot
— |+ tesH »| |« thPAWC————}
Vi -
A Vio - \t /
torp trRsH
e— trco—>] l-tcre] le—tcre
! '
~E le————— tcas—— * tcas »
CAS \ N 1
le-tRAD-
A
Vi -
ow Vie - £
W Vin -
Vio -
VH - toea Y \  foea Y
OF Vio - \ / \
t tD‘H t tDH
je—1t tar—>] io?;' tos e taa—s] [«255 tos
trac i - je tcac toez o
DQO ~ DQ7 gy |
VioH - N 57
VioL - ' L% 4 - N
towz L7 o DATAGUT \ o\ﬂlﬂw towz™ o Dl:{rt‘l:-gUT \ D\l/\l;:l?N
{ ! ; ¥
o tap—> foen je— tar—> toeq
trac
DQ8 ~ DQ15 [+tcac]
Vou -
VoL -
VALID
tez { DATA-OUT DATA-QUT

Don't Care
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

HYPER PAGE MODE UPPER-BYTE-READ-MODIFY-WRITE CYCLE

trasp > fe-trr—r]
—L | tcsH > e tHPRWC > Y Y
Vv -
Vi - \( : / \.
tcrr trsH
le— trRco—> le-tcr > let—tcrr—»]
Vi - 4 3 . P 4
CAS v \1— tCAS——-—PZ \‘ tcas ,/
wo- ; 4
e-1RAD—>
tran ¢ tRAL: >
A ViH
Vi
_Vm
Uw Vi
Vi
W
Vi

ViH - toe& "4 A tos_;_\ 4
Oy N/ N1/

— ta
trac
DQo ~ DQ7 *tcac
VioH -
VioL -~
torz DATA-OUT
|| to
toeg .
—t tar—>| [ 7|4
X toez |1DS
trac > 1= e
DQ8 ~DQ15 etcacs 1
Vou - K
Vo - L4
tewz VALID \ VALD oy i VALID \ VALD
—= DATAQUT  DATAIN DATA-OUT  DATAIN
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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@ KM416V4104AS

ELECTRONICS CMOS DRAM

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

Doutr = Open
tre
tRAS— »| j¢— tRp———>
FAS Vi - 3
A Vie - \(
tcrA

CAS Vi -

Vi -

tash tran

A Vin -  row

Vi - ADDR ]

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

tRe
|e— trp—] tras- »>| tR——
3 ( Y

Vik -
RAS Vi - /‘ terr, \

K k — tRPC
tce ‘.l
tesm

as v N o N

tcez
DQ1~DQ15
vor -] ) OPEN
Vou - /
-_

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

DQO ~ DQ15
Vou -
VoL -

.

OPEN

Don't Care
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L= s utgg

ELECTRONICS

KM416V4104AS

CMOS DRAM

HIDDEN REFRESH CYCLE ( READ)

Vie -

Vi -
Vu -

Vi -
Vi -

Vi -

LW Vi -

ViH -
Vi -

DQO ~ DQ7
Vou -
VoL -

DQ8 ~ DQ15
Vou -
VoL -

tre

tras

e tre

——— tRCD—— ]

— tRsSH—»

tasr traH

tasc tcan
rROW ¥ COLUMN )
| ADDRESS f ADDRESS ¥

tros—

le—— tcac—

teez

le tcLz
trac toez
OPEN DATA-OUT
le—— tcac—>n »
- tc1.z-»|
trac toez
OPEN DATA-QUT

>_

Don't Care
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@ KM416V4104AS
ELECTRONICS CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE )
NOTE : Dour = OPEN

trc »le trc »|
tras [trp s — tre
Vi - y
A Vie - \ /
tcrp treo. tRSH—m} op—

Ve -

CAS Vi -
Vin -

A Vi - ADDRESS

Vi -

ow
Vi -
Vi -

W
Vi -

oe Vi -

O Vi -

DQO ~ DQ7 + tori—»
ViH -
Vi -

DQ8 ~ DQ15
Vi - DATA-IN
Vi -

Don't Care
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@ KM416V4104AS

ELECTRONICS CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tre
— tras —/
Vio - L

by
%2

\_

v tosn terr—> trsH
e VM T tchr »| N teas > / 1
CAS . . N\ © Y

tRaL

e~ tasod] | tcan

Vih -
Vi -

COLUMN
ADDRESS

A

READ CYCLE o> tr

] tacH

W_VlH -
LW.UW Vi -

Vi -
Vi -

-toez

VALID DATA-OUT ~ p——

DQO ~ DQ15
Von -

Vou -
WRITE CYCLE

Vi -
Vie -

LW, UW

Vin -

0—EVn. -

DQO ~DQ15

V - -
‘“ OPEN VALID DATA - IN D
Vi - x

READ-MODIFY-WRITE tawo

towe

tcwo le— tRWL—>

Vi -

toe 1oy

to tos

DQO ~ DQ15

Vion -

Vieu -

\

VALID
DATA-OUT

Don't Care
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