@ KM416V4000AS
ELECTRONICS CMOS DRAM

4M x 16Bit CMOS Dynamic RAM with Fast Page Mode
DESCRIPTION

This is a family of 4,194,304 x16 bit Fast Page Mode CMOS DRAMSs. Fast Page Mode offers high speed
random access of memory cells within the same row. Refresh cycle(4K Ref. or 8K Ret.), 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 Fast Page Mode DRAM family is fabricated
using Samsung's advanced CMOS process to realize high band-width, low power consumption and high
reliability.

FEATURES - Fast Page Mode operation
- Part Identification - 2 CAS Byte/Word Read/Write operation
- CAS-before-RAS refresh capability
- KM416V4000A/A-L (3.3V, 8K Ref.) + BAS-only and Hidden refresh capability

- KM416V4100A/A-L (3.3V, 4K Ref.) » Self-refresh capability(L-ver only)

» LVTTL(3.3V) compatible inputs and outputs

* Active Power Consumption Unit : mW » Early Write or output enable controlled write
Speed 8K 4K » JEDEC Standard pinout
-5 396 540 » Available in Plastic TSOP(ll) package
-6 360 504 + +3.3V+0.3V power supply
-7 324 468

» Refresh cycles

Part Refresh Refresh time
NO. cycle [ Normal |  L-ver FUNCTIONAL BLOCK DIAGRAM
KM416V4000A1 8K 64 198
KM416V4100A| 4K me ™ | s Vo
UCAS - Control
* Access mode & RAS only refresh mode [CAS - I—_—I:E Vss
: 8K cycle/B4ms W - Clocks VBB Generalor Tower
CAS-before-RAS & Hidden refresh mode | Da‘: in Qo
. 4K cycle/64ms Butfer ;"
Refresh Timer Row Decoder Lower DO7
S Data out
« Performance range: |- [Telresh Control ] a Buffer
Memory Amay N Upper ot
Speed|{ tRAC | tCAC | tRC tPC 4194304x 16 | EFT1 | pata n
-5 50ns 13ns | 90ns 35ns Cells s - Buffer DQ8
- 0 15 110 A0~A12 12 |Row Address Buit 10
6 jons 17!‘18 130ns 40ns (A0~A11)-1E ow Address Buffer z Dutppe't s
7 ns ns ns | 4ons A0~A8 __ [Col. Address Buffer | Column Decoder oy
(AD~A9)"1
Note) ™1 : 4K Refresh
SAMSUNG ELECTRONIC CO. , LTD. reserves the right to
change products and specifications without notice.
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li I ELECTRONICS

KM416V4000AS
CMOS DRAM

PIN CONFIGURATION (Top Views)

+ KM416V40(1)00AS

veC 1 o 50 [ Vss
DQO ]2 49 FmpQ15
DQ1 3 48 F0DQ14
DQ2 o4 47 F1DQ13
DQ3 5 46 O DQ12
VCCu]6 45 [ Vss
DQ4 }7 44 0 DQ11
DQ5 i g 43 M pQ10
DQ6 M9 42 FnpQg
DQ7 .10 41 F0DQ8
N.C 11 40 FIN.C
vee M 12 39 [ Vss
W 413 38 EQAE
RAS 14 37 En UCAS
N.C I} 15 36 fm OF
N.C m]16 35 FmN.C
N.C 17 34 EoN.C Nt
N.C 18 33 EmA12(NC) ¢
AQ 19 32 O A1
A1 ™20 31 [ A10
A2 |21 30 o A9
A3 M} 22 29 Fnas
A4 23 28 fm A7
aAs 24 O s7Fmas
VCC 25 26 [0 Vss

* Note : A12 --> 8K Product(KM416V4000A)
N.C --> 4K Product{KM416V4100A)

| Pin Name | Pin Function

AQ - A12 | Address Inputs(8K Product)

AO - A11 | 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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@ KM416V4000AS

ELECTRONICS CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 \
Voltage on Vcc supply relative to Vss Vee -05 to +4.6 Vv
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 (Vvoltages referenced to Vss, T+= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Veo 3.0 3.3 3.6 v
Ground Vss 0 0 0 Vv
Input High Voltage Vin 2.0 . Vee+0.3™ v
Input Low Voltage Vi -0.372 - 0.8 Vv

*1 :Vee + 1.3V/15ns, Pulse width is measured at Vce.
*2 . -1.3V/A5ns, 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<Vin=Vce+0.3V, hy -5 5 LA
all other pins not under test=0 volt.)

Output Leakage Current

(Data out is disabled, OV<VoursVec) low) -5 5 pA

Output High Voltage Level(lon=-2mA) VoH 2.4 - \

Output Low Voltage Level{loL.=2mA) Voo - 0.4 \'
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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L s vigg

ELECTRONICS

KM416V4000AS
CMOS DRAM

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

Max
Symbol Power Speed Units
KM418V4000A KM416V4100A

-5 110 150 mA

Icct Don't care 6 100 140 mA
-7 90 130 mA

locz Normal Don't 2 2 mA
L on't care 5 P mA

-5 110 150 mA

lcca Don't care -6 100 140 mA
-6 g0 130 mA

-5 90 90 mA

Icca Don't care 6 80 80 mA
7 70 70 mA

lccs Normal | pon't care 500 500 HA
L 300 300 HA

-5 1580 150 mA

lccs Don't care -6 140 140 mA
-7 130 130 mA

lcc? L Don't care 550 550 A
lccs L Don't care 450 450 HA

lcc1* : Operating Current (RAS JUCAS,L CAS ,Address cycling @tRC=min.)
lccz : Standby Current (RAS=UCAS=LCAS=W=VH )

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

lces : Standby Current (RAS=UCAS=LCAS=W=Vcc-0.2V)
Icce* : CAS-before-BAS 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)=Vce-0.2V, Input low voltage(ViL)=0.2v, UCAS LCAS=0.2V,
Din = Don't care, Trc= 31.25us, Tras=TRrRasmin~300 ns

Iccs : Self Refresh Current
RAS=UCAS=[CAS=0.2V, W=DE=A0 ~ A11 = Vcc-0.2V or 0.2V,
DQO ~ DQ15= Vce-0.2V, 0.2V or Open

*NOTE:

lcct, kees, lecaand locs are dependent on output loading and cycle rates. Specified values
are obtained with the output open. lcc is specified as an average current. In lcct, lccs,
and lcce, address can be changed maximum once while RAS=Vw. In Icc4, address can be
changed maximum once within one fast page mode cycle time tPC.
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ﬂ ELECTRONICS

KM416V4000AS

CMOS DRAM

CAPACITANCE(T»=25°C,Vce= 3.3V, f=1MHz)

Parameter Symbol Min Max Unit

Input capacitance [AO - A12] Cint - pF

input capacitance [RAS, CAS, W, OE] Cinz - pF

Output Capacitance [DQO - DQ15] Coa - pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 2)
Test condition : Vce=3.3V+0.3V, VinVi=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 90 110 130 ns
Read-modify-write cycle time tRWC 133 153 180 ns
Access time from RAS tRAC 50 60 70 ns 34,10
Access time from CAS tCAC 13 15 17 ns 3.45
Access time from column address 1AA 25 30 35 ns 3,10
CAS to output in Low-Z tCLZ 0 0 ns 3
Qutput buffer turn-off delay tOFF 13 0 13 0 15 ns 6
Transition time (rise and fall) iT 50 3 50 3 50 ns 2
RAS precharge time tRP 30 40 50 ns
RAS pulse width tRAS 50 | 10K | 60 | 10K | 70 | 10K| ns
RAS hold time tRSH 13 15 20 ns
CAS hold time t1CSH 50 60 70 ns
CAS pulse width tCAS 13 | 10K | 15 | 10K | 20 10K ns
RAS to TAS delay time tACD 20| 37 | 20 | 45 | 20 | 50 ns 4
RAS to column address delay time tRAD 15 25| 151 3 | 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 0 ns 13
Column address hold time tCAH 10 10 15 ns 13
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 8
Read command hold time referenced to RAS | tRRH 0 0 0 ns
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 15 15 20 ns
Write command to CAS lead time tCWL 13 15 20 ns 16
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@ KM416V4000AS
ELECTRONICS CMOS DRAM
AC CHARACTERISTICS (Continued)
-5 -6 -7

Parameter Symbol min 1 Max | ™in 1 Max | Min 1 Max Units | Notes
Data set-up time DS 0 0 0 ns 9,19
Data hold time tDH 10 10 15 ns 9,19
Refresh period(4K, Normal) tREF 64 64 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 tWCS 0 0 0 ns 7
CAS to W delay time tCWD 36 38 45 ns 7,15
RAS to W delay time tRWD 73 83 95 ns 7
Column address to W delay time tAWD 48 53 60 ns 7
CAS precharge to W delay time tCPWD | 53 60 70 ns
CAS set-up time (CAS-before-RAS refresh) [tCSR 10 10 10 ns 17
CAS 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 30 35 40 ns 3
Fast Page mode cycle time tPC 35 40 45 ns
Fast Page mode read-modify-write cycle time|tPRWC 76 85 100 ns
CAS precharge time (Fast page cycle) tCP 10 10 10 ns 14
Access time from CAS(Fast page cycle) tCACP 15 17 20 ns
Access time from column address(Fast page)|tAAP 25 30 35 ns
RAS pulse width (Fast page cycle) tHASP 50 {200K | 60 | 200K| 70 | 200K ns
RAS hold time from CAS precharge tRHCP 30 35 40 ns
OF access time tOEA 13 15 17 ns
OFE to data delay tOED 13 13 15 ns
Output buffer turn off delay time from Okt tOEZ 0 13 0 13 0 15 ns 6
OE command hold time tOEH 13 15 20 ns
Write command set-up time(Test mode in) tWTS 10 10 10 ns 11
Write command hold time(Test mode in) tWTH 15 15 15 ns 11
Wto BAS precharge time(C-BRR refresh) tWRP 10 10 10 ns
W to RAS hold time(C-B-R refresh) tWHH 10 10 10 ns
RAS pulse width(C-B-R self refresh) tRASS 100 100 100 us 20
HAS precharge time (C-B-R self refresh) tRPS 90 110 130 ns 20
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 ns 20
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ﬂ ELECTRONICS

KM416V4000AS
CMOS DRAM

TEST MODE CYCLE

(Note. 11)
-5 -6 7 vrits | N
Parameter Symbol i T wax | Wi Twiae | Min | Max nits otes
Random read or write cycle time tRC 95 115 135 ns
Read-modify-write cycle time tRWC | 138 160 190 ns
Access time from RAS tRAC 55 65 75 ns |3,4,10,12
Access time fromCAS tCAC 18 20 25 ns | 34512
Access time from column address tAA 30 35 40 ns | 3,10,12
BAS pulse width tRAS 55 | 10K | 65 |10K | 75 | 10K | ns
CAS pulse width tCAS 18 | 10K | 20 | 10K | 25 { 10K | ns
RAS hold time tRSH 18 20 25 ns
CAS hold time tCSH 55 65 75 ns
Column address to BAS lead time tRAL 30 35 40 ns
CAS to W delay time tCWD 41 43 50 ns 7
RAS to W delay time tRWD 78 88 100 ns 7
Column address to W delay time tAWD 53 58 65 ns 7
Fast Page mode cycle time tPC 40 45 50 ns
Fast page moda read-modify-write cycle time | tPRWC | 81 90 105 ns
RAS pulse width (Fast page cycle) tRASP | 55 | 200K| &5 |200K| 75 |200K| ns
Access time form CAS precharge tCPA 35 40 45 ns 3
OE access time tOEA 18 20 25 ns
OE to data delay tOED 18 18 20 ns
OE command hold time tOEH 18 20 25 ns
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w KM416V4000AS
ELECTRONICS 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. 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 Vin(min) and ViL(max) and are assumed to be
5ns for all inputs.

3. Measured with a load equivalent to 1TTL load and100pF

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

5. Assumes that tRCD=z tRCD(max).

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

7. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the
data sheet as electric characteristics only. lf tWCS=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. These parameters are 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 re ference 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)00A/A-L Truth Table

BAS | LCAS UCAS w OE DQO -DQ7 DQ3 - DQ15 STATE
H X 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 -

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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@ KM416V4000AS
ELECTRONICS CMOS DRAM
TIMING DIAGRAM
WORD READ CYCLE
NOTE : Din = OPEN
trc
tras > ta
RAS A\ b ¥ 3
A Vi \ 72 n__
toae treo— tSSh trsH e— tcap—e
____ Vm \ teas 1
UCA Vi \ - / /
tcap treo > fosr trsH ! — terp—a
___ V~n R \ toas— (
LEAS Vi \ d 1/ /
o— trAD—>
A ViH
Vi
W ViH
Vi
ViH
OE Vi
[ toiz >
DQO ~ 0%7 trac > - toez—
o OPEN Tour  fp————
Vo DATA ]
[¢— fcac—™ tore
DQ8 ~ DQ15 tRac — toez—>
Von OPEN DATA-OUT >——
VoL

Don't Care
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ﬂ ELECTRONICS

KM416V4000AS
CMOS DRAM

TIMING DIAGRAM

LOWER BYTE READ CYCLE

NOTE : Dn = OPEN

RAS

ViH
Vi

ViH
Vi

ViH
Vi

trc

tras

tRP——>

tcre

je— trrc—>|

|
)

terp

treo

.

OE

DQoO ~ DQ7

Vou -

VoL -

DQ8 ~ DQ15
Von -

VoL -

tasn

ROW

OPEN

DATA-QUT

Don't Care
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ELECTRONICS

KM416V4000AS
CMOS DRAM

TIMING DIAGRAM

UPPER BYTE READ CYCLE
NOTE : Din = OPEN

ViH
Vi

A

__ Vm
Vi

— VH
A\

Vi
Vi

ViH
Vi

Vix

OE Vie

DQoO ~ DQ7
Vo
Vou

DQ8 ~DQ15
Von
Voo

tere

thc
tras je—— trp———>
N /
tesh
trco > trsh > o— tcrp—

\\ teas

trrc

tasm

ROW

OPEN

trac

— tm.z-’]

[— {cac—>

OPEN

torr

j— toez—>

DATA-QUT

Don't Care
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@ KM416V4000AS
CMOS DRAM

ELECTRONICS

WORD WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

trc. >
tras thR——>
BAS Vin - Y
A Vio - \ \
i -
toar treo e tasH > 4— torr—>
e V- X \ teas / ¥
UCAS . N\ /!
t
tone tRe SSH tRsH +— torp—»]
I Vi - 3 \ teas / ¥
A Vi - \ /
traL >
ViH -
COL
A Vi - ADD
Vi -
w Vi -
Vin -
OE Vie -
DQO~ DQ7 + toH—>
Vin -
Vi - DATA- IN
toHR—
DQ8 ~ DQ15 o o tor—
Vi -
Vi -
Don't Care
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@ KM416V4000AS

ELECTRONICS CMOS DRAM

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

tAc:
1Ra trp——

tesH
torp trep trsH > l‘— terp—»

N——V 7

tasr | [tran tRaL
tasc je»

Vi -
Vi -

ROW
ADDRESS

coL
ADD

(.
.

Vin -
Vi -

Vi -

tjEVu_ -

DQO ~ DQ7
ViH -

Vi -

DATA - IN

I fovr—>

DQ8 ~ DQ15
Vit -

Vi -

Don't Care
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||m ELECTRONICS

KM416V4000AS
CMOS DRAM

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

tre

iR
RAS

- T Y
RS g \

tcsH
treo. trsH

tcrp

|‘— tcrp —»

UCAS V)

"\\ toas

tore

je— tRAD—]

tasr | [tran tRaL
> > tasc je» o= tcar—»]

Vi -
Vio -

ROW
ADDRESS

{.
|

ViH -
Vie -

ViH -
OE Vi -

DQO ~ DQ7
ViH -

Vi -

tos

DQ@8 ~ DQ15
ViH -

Vie -

DATA - IN

toHr—>

Don't Care
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@ KM416V4000AS
ELECTRONICS

CMOS DRAM

WORD WRITE CYCLE ( OE CONTROLLED WRITE )
NOTE : Dour = OPEN

tre
tras > |e trr
— Vn - 3
RAS \, . N /l N\
tesH
teap treo trsH e tcrRP—»
o Vm - X \ tcas / ¥
Ucas |, . \ /|
tesH
leap treo. - tasH > la— torP—
[CAS U tors / /
Vi -
tash trAL
e tcan—»]
- ¢
A Vi ROW COLUMN
Vi - ADDRESS L ADDRESS 4
f—— towe
Vi -
w Vio -
Vi -
OE Vi - toeo - toen | [N
tos toH
DQoO ~ DQ7
Vi - \
ve -/ DATA - IN
tos toH
DQ8 ~ DQ15
Vi - \
Vi - _/ DATA - IN
Don't Care
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@ KM416V4000AS
CMOS DRAM

ELECTRONICS

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

tre
thas »| tre——»
— Vm - y y K
RAS Vi - \ 72 \
tcap <—tHPo—bI
ucas U ] ‘ K
Vio -
tesH
tormp tReo. tasH > l‘- tcar—
CAS Vv - B \‘_ tCAs—'—’/ /
Vi - \ I
je— tRAD~——p]
tasr tran i thaL
> » ASC
A Vi - ROW COLUMN
Ve - L ADDRESS ADDRESS
Vin -
w Vi -
_—— Vmn -
Ot Vi -
DQO ~ DQ7
Vi - 1\
Vl::' —/ DATA - IN
L -
DQ8 ~ DQ15
Vi -
Vi -
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@ KM416V4000AS
CMOS DRAM

ELECTRONICS

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

tre
- tRa: - tRe———>
_ Vmn - ) 4 Y
RAS Vio - \ Z N
tcsh
tomp trco. trsH |‘— terp—»
Vi - ¢ X \ teas /
Ucas " . \ 1_/

L—iﬁpc—ﬂ
tcre
[CAS ViH - 1 : N
Vi - \

A ViH -
Vie -
Vin -
w Vie -
ViH -
OE Vi - toen toeH |
DQO ~ DQ7
Vi -
Vi -
DQ@8 ~ DQ15
Vi - \
Vi - /
Don't Care
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@ KM416V4000AS
ELECTRONICS CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

trwo
tras > tre
- —\\ )‘,—__X
RAS Vi - I ] \
treo—> tasH >
Vin - 3 tcas > /—-
UCAS |, . N
tcrp) tre tRsH _
Vi - \ tcas >
[CA Vi - ¢
trap
LS PP PR L tasg -tﬂﬂ tesH
A Vi - oW
Vie - ADDR
Vin -
w Vi -
VH -
GE Vi -
ja— tcac+—» M— toeo—
tos | | ton
DQO ~ DQ7 trac
Vior -
Vior -
DQ8 ~ DQ15 trac
Vion -
VoL -
Don't Care
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@ KM416V4000AS
ELECTRONICS CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

trwo
« tras
Vi - 5\
RAS Vi -
tree—>]
. Vin -
UCAS Vv \
Lo
= trco—> tRsH
[C_S V‘“ = l\ tcas
A Vie - Y
trao
tasay | . o tran |tasc| [toan tosH
A Vi - ROW COLUMN
Vi - ADDR ADDRESS
ViH -
W Vi -
Vi -
OE Vie -
DQO ~ DQ7
Vion -
VoL -
DQ8 ~ DQ15
Vor - OPEN
Voo -
Don't Care
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@ KM416V4000AS

ELECTRONICS CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

trwe

tras + tRp—

Vi - 3 y——

< taco—> tRsH

3\ teas /—_

. trrc—>]

Vin -
Vi -

tRaD

PRI ALC IPiE tcsu

Vin -
Vi -

ROW
ADDR

COLUMN
ADDRESS

Vin -
Vi -

Vi -
Vi -

DQO ~ DQ7
Von -

VoL -

OPEN

[+ toz™

DQ8 ~ DQ15 N

Vion -

VioL -

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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L v

ELECTRONICS

KM416V4000AS
CMOS DRAM

FAST PAGE MODE WORD READ CYCLE

tra - tre
RAS Vin - 3 3
A Vie - \ « 7/ \
$
fe———— tcsH—————> e taHcP—>
tr‘b tPC 1pc
tergt L b tro tep, dep tce trrc
Vin - 3 - . - ¥ 3
CAT oas L dcag Lleas
UCA Vi - \-< ;Z \: * \ \'_’: ZV
teng - f— tre tcp Jep, tep trpc
- ) ) — > L 5
[CAS Vin \i tcas Z \ \ teag \ tcas \-
Vi - k A ; * "—’y
traD
tasa L, [tran tas CAH tasc o tasd foan
ViH - '
A COLUMN EOLUMN
Vi - ADDRESS PORESS]
Jual Tl
thcs trcH tres tRcH
Vv -
w Vi -
tcac
tan—>
Vin -
OF Vie -
DQO ~ DQ7
Vien -
Vior -
DQ8 ~DQ15
Vion -
Vior -

tez

Don't Care

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

ELECTRONICS

KM416V4000AS
CMOS DRAM

FAST PAGE MODE LOWER BYTE READ CYCLE

tRasP tre
Vv - ¥ )
RAS /
Vi - . 4
pi)
J¢——— tRHcP—> tarc
Vi -
UCAS ,, \L
Lo
tesH »
trc >l trc tec trrc |
troo—p> tee,
- N X
[CAS Vi \ toas | Z \
Vi - X 7
CAH tASC
Viu - I 's
A COLUMN COLUMN COLUMN
Vi - ADDRESS ] ADDRESS ADDRESS
Al
‘HCS_‘ tacH
Vin -
w Vi -
fcac,
—— tar—»
taa, —— tepa—] e— tcpa—>|  |e— tcra—
Viu -
OE Vi -
tcac OFF }Eﬂ: tore
DQoO ~DQ7 trac > to toez toez.
Vion - VALID VALID I vaLD
VioL - DATA-OUT DATA-QUT ‘DATA—OUT’§"_"__
tez
DQ8 ~ DQ15
VoH -
OPEN
VoL -

Daon't Care
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ﬂ ELECTRONICS

KM416V4000AS
CMOS DRAM

FAST PAGE MODE UPPER BYTE READ CYCLE

— VH -

RAS Vi -

Vi -
Vio -

ViH -

OF Vi -

DQO ~ DQ7
Vou -

Vou -

DQAs8 ~DQ15

Vion -
VioL -

tRast tre
p | l_:
% 7/ \_
b tosH———— —— tRHoP—
trc tro tro trrc
tre tee Jer tce
y y— 2 - K 3
\4 toas .Z . fffi I] \‘tCA_S,V \ tcas, A \;
— tarc
tRAD
t t
ASH .ti;r tas CAH tasc foan Asq | toam
GOLUMN \ COLUMN
ADDRESS ADDRESS
A

OPH

N
‘tgﬂ: torr
1055 toez.

tcac !of:y:

trac > toez
VALID

DATA-OUT

VALID
DATA-OUT

8 VALID
DATA-QUT

ez

Don't Care
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@ KM416V4000AS
ELECTRONICS CMOS DRAM

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

tRasP tee
— Vi - Y taHee .; ‘
RAS \
Vi - \( g 7
trc tec —— tcrr—>
le—— tRen top top 4—— trsH
p v F'aa—
UCAS le - \‘ teas ,Z \. teas, \ toas ‘/‘
L= y ¢
teo teo
[CAS ViH -
Vi -
A Vi -
Vi -
Vi -
W
Vi -
Vin -
OE
Vie -
DQO ~ DQ7
Vi -
Vi -
DQA8 ~ DQ15
Vin - J vauD ‘' vaup
Vi - DATA-IN Y DATA-IN
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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@ KM416V4000AS

ELECTRONICS CMOS DRAM

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

thase o tap o
Vi - ¥ tamee. ol £ )
RAS N " / \
Vi - k <.
3 trrc
ViH g
UCAS Vv
'
— tro tro >
e trcD tee top 4— tRsH—>
Vin 1 tcas f tcas F tcas
[CAS traD \ Z \ / \
Vi tasg LS—J
e tosn
tasm, | tran tca tasc, | |tcan
A Vi ROW COLUMN “} COLUMN
Vi ADDR ADDRESS ¥ ADDRESS Y'\
twes twer tweg, S twel twes
Vi -
W
Vie -
ViH - 2
OE
Vi -
DQO ~DQ7 tos| | to iogl |iog tos, | |t
Vin - VALID R " vaLID VALID
Vi - DATA-IN ¥ (DATA-IN ) DATA-IN
DQs8 ~ DQ15
Vie -
Vi -
Don't Care
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L 1suiig

ELECTRONICS

KM416V4000AS
CMOS DRAM

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

UCAS

LCAS

Vi -
Vi -

3|

Vi -
Vi -

DQO ~ DQ7

Vi -

Vi -

DQ8 ~ DQ15
ViH -

Vi -

tash

tRasp

trp

—— tRHCP—————— ]

7

le— treD.

R

trc tre

tee le—- tRsH——»

tcp
7 1 tcas
ey N’

\ tcas |¥ m——

trap

1asg

ROW
ADDR

tcan

tasc| |tcan,
g

COLUMN
ADDRESS

COLUMN

ADDRESS

VALID
DATA-IN

Don't Care
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@ KM416V4000AS
ELECTRONICS CMOS DRAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

trase > tar>
Vi tesH > J
A Vi 7 \'
trrwe trsH >
-tced torr—|
Vi
UCAS v
L
Vi
LCAS
Vi
ViH
A Vi
Vi
w \'4
L tawo tawo
trwo
ViH - \ t| 05 Er Y
ﬁ VIL - / ton
toe -
j—1 taa—> — taa—b 8
tos
trac > N toEz 1
DQoO ~ DQ7 *toacd FicacH|
VioH - ’ / § il j
Viou - -’
tciz tcz N [
vaLo T ] VALID \ VAUD
DATA-IN DATA-QUT DATA-IN
OEQ tou toe l ton
tan—> 50,
#— trac ||tz EDS tos
DQ8 ~DQ15 [¢teac®
Vion - : j
VoL - X '
cLz
VALID \ VN » — VALID VAUD
DATA-OUT DATAIN DATA-QUT DATA-IN
Don't Care
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@ KM416V4000AS
ELECTRONICS CMOS DRAM

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

trasp > et
" test >
Vi - =
A Vi \ A \_

tcrr trrc

—
torp terwe > tRsH: >
— treo—p>| tcp> —tcrr—]
V N . - s . —
L—CKS H \ teas \ tcas
Vi e tra Dﬂ 4 A
[tran
Vi -
A Vi -
ViH -
w Vi -
Vi -
GE Vi -
DQO ~ DQ7
View - > ] >_—_—
VioL - X X
VALID \ VALD  {oz VALID \ VAUD
DATA-QUT  DATAAN DATAOUT  DATAIN
DQ8 ~DQ15
Vou - OPEN
VoL -
Don't Care
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@ KM416V4000AS
ELECTRONICS CMOS DRAM

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

trass > [-tres
tcst >
Ve - X > 4
A Vie - \ 7/
lore trawc > trsH >
o— trRCO—1>] tor» —tcrr—>
CAS Vin h tcas ‘at N\ [+ tcas
UCA Vi \ y \ ;
tcre trrc
[CAS "
Vi
ViH
A Vi
ViH
w Vi

Vi - toea ¥ N toea Y
OF y, . N/ N/
DQO ~ DQ7
Vo - OPEN
VoL -
toen |toH toeo | ton
t;A_ tAA_: toez |1iDs o taa—> toez |10s
C' s P anl e
DQ8 ~ DQ15
Viorn - !
VioL - X X : :
\ toiz
VALID VALD T VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-N
Don't Care
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S s uig

ELECTRONICS

KM416V4000AS
CMOS DRAM

RAS-ONLY REFRESH CYCLE

NOTE : W, OE, D = Don't care
Dour = Open

3

14

%
=<
X

Vi -

CAS-BEFORE-RAS REFRESH CYCLE

trc

tras- }4— tRp———

tas

LT

ROW
ADDR

NOTE : W, OE, A=Don' Care

Vi -
Vi -

— _ Vm -
Vie -

Vi -
Vi -

DQO ~ DQ7
Von -

Vou -

DQ8 ~ DQ15
Vou -

VoL -

trr

tre »

tras > tRP——

4

/ terp

ol
—Y | los8 teHr > / ‘\
___/ 2
tce
tesr \
toHR—— / \
_/ 7
1
torr
_—
. } OPEN
—_— 7
.
- } OPEN
— 7

Don't Care
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ﬂ ELECTRONICS

KM416V4000AS
CMOS DRAM

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

le -
Vi -

Vis -
Vie -

[CAS Vik -
Vo -

DQO ~ DQ7
Von -

Vou -

DQ8 ~ DQ15
Vou -

Voo -

je—— trp———>

1A
RASS

4

/‘ trec

i

tce

tce

v/
_/

torr

<

N

tcsh

tcsm

>

- 3
_—
— X
[
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ﬁ ELECTRONICS

KM416V4000AS

CMOS DRAM

HIDDEN REFRESH CYCLE ( READ)

Vin -
Vi -

Vi -

LCAS

ViH -

Vi -
Vie -

Vi -
Vio -

s

DQo ~ DQ7
Vou -
VoL -

DQ8 ~DQ15
Vou -
VoL -

trc tre
tras - trr -y le—— tras tre ]
7N \
Y,
taco tRsH—» le—— tcrn —
A /]
treo trsH—>] j— toHr —»
3 \ / i
+— trap—> \ o 4 /
tasr tran tasc tean

'

y,

toez

OPEN

OPEN

DATA-QUT

T

DATA-OUT

>_

Don't Care
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@ KM416V4000AS
ELECTRONICS CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE)
NOTE : Dour = OPEN

tre trc
+ tras tre -] tras trp >
Vi - Y ; ) ?t Y
A Vi - \ \( 7 \___
torp trco. tRSH—» e— toun —
Vi -
UCAS
Lo
Vi - / 7
[CAS Vi -
Vi -
A Vi - ADDRESS
Vi -
W Vi -
Vi -
OE Vi -
DQO ~ DQ7 + tor—
ViH -
Vi -
DQ8 ~ DQ15
Vi - DATA- IN
Vie -
Don't Care
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@ KM416V4000AS

ELECTRONICS CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tre
Vi - tras J N
RAS Vie - \

tcsn

topT—

tAsH

UCAS x:: -_ _\ terr "IJ '\ toas / /'{

losn topr—> trsH
LCAS Vi - \ terr »| tcas / 1
Vie - k \ b /

1

tRaL

o= tasc+ & toan

Vi -
Vi -

COLUMN
ADDRESS

READ CYCLE e SERALEE

tacH

V-
w Vi -
Vi -
Vi -

toez

VALID DATA - OUT P—‘
A

DQO ~ DQ15
Von -

VoL -
WRITE CYCLE  twse| | twan

Vi -
Vi -

twes
je—— twen

twe 1

Vi -
Vi -
DQO ~ DQ15

Vin - OPEN { VALID DATA - IN
Vi -

READ-MODIFY-WRIT

tWRP‘

— toH

tawp

m

towL

[—— towo—"{ |e— tRWL—>

toa

toea

DQO ~DQ15
Vion -

VlIOL -

VALID VALID
DATA-QUT DATA-IN

Don't Care
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