F DK Delivering Next Generation Technology

DK Series

FPDK05SR8004PSV

3.0-5.5Vdc Input, 4A, 0.8-3.465Vdc Output

The DK Series of non-isolated dc-dc converters
provide high efficiency, cost effective, and complete
Point-of-Load power solutions in very small and low
profile SMD packages. Occupying a footprint of less
than 2 cm? (0.3 in°), these are the converters of
choice for a wide range of telecommunications, data
communications, computing, industrial and consumer
applications where board space, cost, height,
efficiency, and reliable operation in elevated
temperature environments are critical.
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The FPDKO5SR8004PSV converter of the K
Series operates from a 3.0Vdc to 5.5Vdc input, and
delivers 4A of output current at a tightly regulated
programmable output voltage of 0.8Vdc to 3.465Vdc.
The thermal performance of the FPDKO5SR8004PSV
is best-in-class: No derating is needed up to 85°C,
under natural convection.

DK 3)-2" 0 FPDKO5SR8004PSV [£3.0V ~ 55V A I THEL . &L
BEEFEE TR FLRIEEAH I EE0.8V ~3.465Vdc T, 4AD H H B
Z##ALFE T, FPDKO5SR8004PSV DB E B (LI5ARBLA LT,
BARR T CETHABRTIL-TIVIELEELER A,

The leading edge performance of the K Series
products, and their extremely high quality and
reliability are achieved through advanced circuit and
thermal design techniques and FDK’s state of the art
in-house manufacturing processes and systems.

DR ) -2 BE0OREHOEELFECEVRERCEELEE. &
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Applications

e Telecommunications
- Routers, Base Stations, Wireless
FLALYATA (V-4 BB, ER)
¢ Data Communications
- Internet Routers, Processors
F-5BIE (Va-R9b—4, 7°0EyY)
e Computing
- Servers, Workstations
WE-4B8%, (F—n"—. 1-IAT-V3Y)
e Industrial and Consumer
- Navigation, POS systems, Office Equipment
- Entertainment
EEXRUIVY1-YMEIT
(FET=vav, KRVATL, #74AREER . IVI-TAVAUL)

Preliminary Data Sheet

FPDKO5SR8004PSV

Features

¢ RoHS compliant
RoHS#E#l

e Delivers up to 4A (13.9W)
4A (13OW)ETHEFGFTHE

¢ High efficiency, no heatsink required
EE-RABFNTE

e No derating up to 85°C
85°CETTAL—TIVITE

e Small size and low profile:0.657” x 0.402” x 0.134”
INEY B (16.7 x 10.2 x 3.4mm)

¢ Programmable output voltage via external resistor
SRR OERICEYI DY FATREGH A EE

e No minimum load required
RNEFETE

e Start up into pre-biased output
HAIZTYNATAD B> THEBN AT AE

¢ Remote ON/OFF
IJE—-PON/OFFHHE

o Auto-reset output over-current protection
BERRERLE: BBER

¢ Auto-reset output over-temperature protection
RERBEMREEEEE

¢ Power Good Signal
NI=TyNIES S

o High reliability, MTBF = 1 Million Hours
= {E#E M MTBF = 1 Million Hours

e UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950 (pending)
UL60950, CB Scheme (#£#1L)

¢ All materials meet UL94, V-0 flammability rating
£TOEMIE UL V-OIZEE
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FPDKO5SR8004PSV Preliminary Data Sheet

3.0-5.5Vdc Input, 4A, 0.8-3.465Vdc Output

Electrical Specifications ZE&ArLH
All specifications apply over specified input voltage, output load, and temperature range, unless otherwise

noted.
SEEMNENGE. ETOARKIFEESNAHERL. . BEHETERINET,

Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=5.0Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP ‘ MAX UNITS

ABSOLUTE MAXIMUM RATINGS'
Input Voltage -0.3 6.0 Vdc
Operating Temperature See page 8 -40 85 °C
Storage Temperature -55 125 °C
Output Voltage 0.8 3.465 | Vdc
Power Good Voltage -0.3 5.0 Vdc
Power Good Sink Current 5.0 mA
FEATURE CHARACTERISTICS
Switching Frequency 600 kHz
Output Voltage Programming Range See page6. Output Voltage Adjust 0.8 3.465 | Vdc
Turn-On Delay Time Full resistive load

with Vin (module enabled, then Vin applied) |From Vin=Vin(min) to 0.1*Vout(nom) 3.0 ms

with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 3.0 ms
Rise Time (Full resistive load) From 0.1*Vout(nom) to 0.9*Vout(nom) 3.0 ms
Remote Control (Positive Logic)

Module Off -0.2 0.4 Vdc

Module On 1.3 Vin Vdc
Power Good Set point for power good output high 82 88 93 %Vout
Power Good Output Low lpcoop=5mA 0.5 \Y
Power Good Leakage Current 10 uA

'Absolute Maximum Ratings  #txt &K EH

Stresses in excess of the absolute maximum ratings may lead to degradation in performance and reliability of
the converter and may result in permanent damage.

R RREREBATANAL, EREDE T, SHEEOET. KU 1- I OBBESIEFRIT LA HYET,
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Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=5.0Vdc, unless otherwise specified.

PARAMETER NOTES ‘ MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout=2.0Vdc 3.0 5.0 5.5 Vdc
2.0Vdc<Vout=2.75Vdc 43 5.0 5.5 Vdc
2.75Vdc<Vout 4.75 5.0 5.5 Vdc
Input Under Voltage Lockout
Turn-On Threshold 2.2 24 28 Vdc
Turn-Off Threshold 1.7 2.0 23 Vdc
Maximum Input Current 4Aout at Vin-min
Vout=3.465V 3.4 Adc
Vout=3.3V 3.2 Adc
Vout=2.5V 2.8 Adc
Vout=1.8V 3.0 Adc
Vout=1.5V 25 Adc
Vout=1.2V 2.1 Adc
Vout=1.0V 1.8 Adc
Vout=0.8V 1.6 Adc
Input Stand-by Current (module disabled) 1.5 mA
Input No Load Current Vout=3.465V 50 mA
Vout=3.3V 50 mA
Vout=2.5V 50 mA
Vout=1.8V 45 mA
Vout=1.5V 40 mA
Vout=1.2V 40 mA
Vout=1.0V 35 mA
Vout=0.8V 35 mA
Input Reflected-Ripple Current See Fig.G for setup (BW=20MHz)
Vout=3.465V 15 mAp-p
Vout=3.3V 15 mAp-p
Vout=2.5V 15 mAp-p
Vout=1.8V 15 mAp-p
Vout=1.5V 10 mAp-p
Vout=1.2V 10 mAp-p
Vout=1.0V 10 mAp-p
Vout=0.8V 10 mAp-p
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Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=5.0Vdc, unless otherwise specified.

DAR A - 0O » A

OUTPUT CHARACTERISTICS
Output Voltage Set Point (no load) -2.5 +2.5 | %Vout
Output Regulation
Over Line Full resistive load +/- 0.1 %Vout
Over Load From no load to full load +/-0.3 %Vout
Output Voltage Range
(Over all operating input voltage, resistive load |Output Ripple is not included. -3.0 +3.0 | %Vout
and temperature conditions until end of life)
Output Ripple and Noise BW=20MHz See Fig.F for setup (BW=20MHz)
Vout=3.465V 30 45 mVp-p
Vout=3.3V 30 45 mVp-p
Vout=2.5V 30 45 mVp-p
Vout=1.8V 30 45 mVp-p
Vout=1.5V 25 40 mVp-p
Vout=1.2V 20 30 mVp-p
Vout=1.0V 20 30 mVp-p
Vout=0.8V 20 30 mVp-p
External Load Capacitance Ceramic Capacitor 10 1000 uF
Min ESR>10mQ 2000 uF
Output Current Range 0 4.0 A
Output Current Limit Inception (lout) 200 %
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 0.7 Arms
Pre-Bias Voltage Turn-On, Vout=3.3Vdc set 1.5 Vdc
DYNAMIC RESPONSE See Fig.F for setup (BW=20MHz)
lout step from 2A to 4A with di/dt=5A/us Vout=3.465Vdc 210 mV
Vout=0.8Vdc 140 mV
Settling time (to within 10% of Vout) Vout=3.465Vdc 80 us
Vout=0.8Vdc 20 us
lout step from 4A to 2A with di/dt=-5A/us Vout=3.465Vdc 180 mV
Vout=0.8Vdc 140 mV
Settling time (to within 10% of Vout) Vout=3.465Vdc 80 us
Vout=0.8Vdc 20 us
EFFICIENCY Full load (4A)
Vout=3.465V 92.0 %
Vout=3.3V 91.5 %
Vout=2.5V 89.5 %
Vout=1.8V 86.5 %
Vout=1.5V 84.5 %
Vout=1.2V 81.5 %
Vout=1.0V 79.0 %
Vout=0.8V 75.5 %
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Operation

Input and Output Impedance

The FPDKO5SR8004PSV converter should be
connected to a DC power source using a low
impedance input line. In order to counteract the
possible effect of input line inductance on the stability
of the converter, the use of decoupling capacitors
placed in close proximity to the converter input pins is
recommended. This will ensure stability of the
converter and reduce input ripple voltage. Although
low ESR Tantalum or other capacitors should
typically be adequate, very low ESR capacitors
(ceramic, over 47uF) are recommended to minimize
input ripple voltage. The converter itself has on-board
internal input capacitance of 6uF with very low ESR
(ceramic).
FPDKO5SR8004PSV & A A E IR (ZIEM/ V4 VA THML TEEW,
WNHSDREMICEEBDHDANAVTI4AEMA ST, N -4D
AAEVDEBFICT IV T U ERMT 5 LERBOHLET . C
NIZEYION IO REBEERRICL. AN I VEEFMHILET,
{EESRAVAL . RIEZDMDIVT U —REMIZILRIESHYE A
ANV7T WER/MTT BT=0IZIE, FEHITIBESRIVT VH(£739)TAT 1
FULZEHRLET, N -4B F 1T A AEBRICHBIEESRO6uF 7399
ARWTHEBBLTOET,

The FPDKO5SR8004PSV is capable of stable
operation with no external capacitance on the output.
To minimize output ripple voltage, the use of very low
ESR ceramic capacitors is recommended. These
capacitors should be placed in close proximity to the
load to improve transient performance and to
decrease output voltage ripple.
FPDKO5SR8004PSV (X H A 144 T 1FavT v A ELVREETHREL T
BMELET . H AT VER/NIT BT BIEESRD 17397207 V1D
EEREHELEY . BEFOBFER LEE DT IMERDHIZETR
OIEBITABIEESRETIVIAT VI ERET I LESBOLET .

Note that the converter does not have a SENSE pin
to counteract voltage drops between the output pins
and the load. The impedance of the line from the
converter output to the load should thus be kept as
low as possible to maintain good load regulation.
COWN - ARFEAFBEOEEN I EHET HtURART &R
FTTWERA. BEOBVAFRKEERFTHOIZ. 0N -0
MoBERETDI AV S VAL AT EELRRYIEL TS,

REMOTE (Pin 3)

The REMOTE pin (Pin 3) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (Pin 2 or 7). A typical
configuration for remote ON/OFF is shown in Fig. A.
JE-MEFGELV)IFGNDERIFTEL V) EEELLIZ)E-MESIZLYI
YN —4%ON/OFFF 3D IZERATEEY . — M4 T-FON/OFFE 2%
ZE-AITRLET,
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The FPDKO5SR8004PSV turns on when the
REMOTE pin is at logic high (open) and turns off
when it is at logic low. When the REMOTE pin is left
open, the converter is on. Voltage ranges for logic
high/low are provided in the Electrical Specifications
section.

FPDKO5SR8004PSV 3 )£~ F H FR IR A ITHigh (open) TEIMEL . i
BHICLowTRIELEY, JE-MaFARER F-7)0HE. 300~
4IZONLFET, FHEMHigh/LowDEBEHEITESMFEESELT
<fEELy,

The REMOTE pin (pin3) is internally pulled-up to Vin.
An open collector (open -drain) transistor can be
used to drive the REMOTE pin (pin3).

The device driving the REMOTE pin (pin3) must be
capable of sinking up to 0.3mA at low logic level.
VE-MEF GELY) [FE 1-MREBTVInIZT WPy SN TLET, JE-+
ihF (BFLY) DREIZIFA-70AVI3 (=T UM VAY) DUV 29hMEF
A[EETY

VE-MiHF (3FEY) BT BT N 1RIZ[ELowbA L TOIMAD YT HE S
NBHETY,

—® REMOTE
Control signal

GND l
O

A ® GND

Fig. A: A typical configuration for remote ON/OFF

Power Good (Pin 6)

The Power Good Signal is an open-drain output that
asserts low when Vout is out of regulation.

NG9V EBFA-TINVIVE AT HABELIEEL TLVAELKEE
TldLowciYET,
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Output Voltage Adjust/TRIM (Pin 5)

The output voltage of the FPDKO5SR8004PSV
converter can be programmed from 0.8V to 3.465V
by using an external resistor

FPDKO5SR8004PSV(D i A E X IS S & #3522 L T, 08V~
3465VETHEAEETT

External Resistor

An external trim resistor, Rtrim, should be connected
between TRIM (pin 5) and GND (pin 2 or 7); see Fig.
B. The value of Rrrn, in kQ, for a desired output
voltage, Vo.req, inV, is given by:

SHERIEHT Repm(E TRIMEE F(5FL ™) EGNDIH F(2 R [Z7EL V) DRI
ERL TSV RBE SR, Ry DER. RULEGHABER
ROKIZKYRDFET,

Rrrim = ! -1

(Vorea-0.8)

[k€2]

Note that the tolerance of a trim resistor will affect the
tolerance of the output voltage. Standard 1% or 0.5%
resistors may suffice for most applications; however,
a tighter tolerance can be obtained by using two
resistors in series instead of one standard value
resistor.

Table 1 lists calculated values of Rygu for common
output voltages. For each value of Rrgy, Table 1 also
shows the closest available standard resistor value.
Ripm PDAZEIFHNEEDAEICEELET, FLALDOFERAKIRIC
BULTIE ZEMLE1RIF05%FDEHRTHHTT , LHLEAS, &
UBLWHE DBEEDHIZIE, ERIARLYE2RZEIIFERALET,
Table 1[C— %G H W EEZERET IROEREERRTLET &=
Table 1[ZIZEHIEREFEALESSOEMELRRTLTVET,

Vout @ 0
TRIM @—
Rrrim1
RTRlM
Rrrimz
GND @ < 0O

Fig.B: Configuration for programming output voltage
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Downloaded from Elcodis.com electronic components distributor

Page 6 of 12

Preliminary Data Sheet

Table 1: Trim Resistor Value ‘

The Closest
Vorea [V] Rrrim [kQ] Standard Value [kQ]

Rrrim1 + Rrrim2
0.8 Open Open
1.0 34.000 34.000 +0.000
1.2 16.500 16.500 + 0.000
1.5 9.000 7.500 + 1.500
1.8 6.000 3.000 + 3.000
25 3.118 3.000 +0.120
3.3 1.800 1.800 + 0.000

Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 2.0V. It will then turn on automatically when
the input voltage reaches typically 2.4V.
BELTLSRETANEENTYPT20VREICHSE, ZDIUN -4
FEBIIBIELET . Ef=. ARNBEATYPT24VELEITHDE, O
DN -IEEBRICEIEEBRIRLET

Output Over-Current Protection (OCP)

The converter is self-protected against over-current
and short circuit conditions. On the occurrence of an
over-current condition, the converter will enter a
pulse-by-pulse hiccup mode. On the removal of the
over-current or short circuit condition, Vout will return
to the original value (auto-reset).
COIN-JITBERLERICHLECHRELTT BERKECLED
&L ZDAVN-BIENVA-N - IVA HICCUPE-NIZ43Y B EFTIREEA
RSN D EVoutl TBEDEIZRYET . (BB TN

Over-Temperature Protection (OTP)

The converter is self-protected against
over-temperature conditions. In case of overheating
due to abnormal operation conditions, the converter
will turn off automatically. It will turn back on
automatically once it has cooled down to a safe
temperature (auto-reset).

COWN ST BRERBEETELCOET BEEUEERECLLST
BERREICDE, COWWN-IFEBMICEELES , REWEREIS
ETTHABEEBMITERELES . (BEYEID)
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Characterization

Overview

The converter has been characterized for several
operational features, including thermal derating
(maximum available load current as a function of
ambient temperature and airflow), efficiency, power
dissipation, start-up and shutdown characteristics,
ripple and noise, and transient response to load
step-changes.

COWN-BERET I -T105 . hE, BHEKX, 25-t7y7H. R
SyMTIVEEDBIE. YT - MR BIMARERLREESD., SFESE
BEERETHEATONET,

Figures showing data plots and waveforms for
different output voltages are presented in the
following pages.

EHABEHOT -4 REEBOBIEUEOA -V ITBEHINTOE
ED

Test Conditions

To ensure measurement accuracy and
reproducibility, all thermal and efficiency data were
taken with the converter soldered to a standardized
thermal test board. The thermal test board was
mounted inside FDK’s custom wind tunnel to enable
precise control of ambient temperature and airflow
conditions.

BIEHE. RUBENEEHEICTIEHIC. 2 TOERE. RUDER
TR SN R E IR - (2N —4E £ B FLTREBLT
WET RETEN N EFDKS RO RARBEHBNICEET 5L
T.BERE. RUREZRBICEELTLET,

The thermal test board comprised a four layer printed
circuit board (PCB) with a total thickness of 0.060".
Copper metallization on the two outer layers was
limited to pads and traces needed for soldering the
converter and peripheral components to the board.
The two inner layers comprised power and ground
planes of 2 oz. copper. This thermal test board, with
the paucity of copper on the outer surfaces, limits
heat transfer from the converter to the PCB, thereby
providing a worst-case but consistent set of
conditions for thermal measurements.
BEFHER M (XEE0.060"(1.6mm)ED4EPCBTHERL TLVET , &
2B ORBE(XIVN-1ERETBHDNYN ERDEZADN G-V D
HZRELTVET  NBIZBIX70u mOIABETEH. RUTIUNIAY
ERRLTOET, COLSICRBORAEERYGDEUTRE T
K=&, N -4 S5PCBADRDKIFEFHIBRL., 1-AM -2 THY %
AoFEOEVVEEFERGEERLTVET,
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FDK’s custom wind tunnel was used to provide
precise horizontal laminar airflow in the range of 50
LFM to 600LFM, at ambient temperatures between
30°C and 85°C. Infrared (IR) thermography and
thermocouples were used for temperature
measurements. (See Fig. C & Fig. D)

FOKHFH D ERRREE I KFEH A OB RESOLFMB AT RER
% . NC)A H600LFMETHEE CHIEH T, IRITEEF30°CH585°CE
HETEEY  REAEICEFMRIRNY T/ 5EREREHEALT
WEY, (AICRUDSHR)

Fig. D: Test Chamber

Thermal Derating

Fig.1 show the maximum available load current vs.
ambient temperature and airflow rates. Ambient
temperature was varied between 30°C and 85°C,
with airflow rates from NC(50LFM) to 400LFM
(0.25m/s to 2.0m/s). The converter was mounted
horizontally, and the airflow was parallel to the long
axis of the converter, going from pin 1 to pin 8.
B1EHIRREELAREDESTICEFTEIRRHNERERLE
¥, BHERE X EENC(50LFM) ~400LFM D %44 T30°C ~85°C D %
EESETOET, N AEKEISREL. BAZFIN-SORFH
MISETTIBE VA SELVICH T TRNTLET,
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The maximum available load current, for any given
set of conditions, is defined as the lower of:

(i) The output current at which the temperature of any
component reaches 120°C, or

(ii) The current rating of the converter (4A)
ZERDAEEHTRAENERDOEFTROESYERLET,

0 WFhDOEBRDBEHI120°CIZEIZELFROENERE. X
1%

(i) WN-IDAHERER 4A)

Note that continuous operation beyond the derated
current as specified by the derating curves (Fig.1)
may lead to degradation in performance and
reliability of the converter and may result in
permanent damage.

HABRT AT -7 (RN TR ESN - ERERTB X EHKL
FIREIE, HAEDE T, FEEEDOET. RUT - OWEBESIEIES
FoENBYET,

Output Current [A]

e 400LFM

— 200LFM

e NC(50)

0 ‘ ‘
30 40 50 60 70 80
Ambient Temp [DegC]

Fig.1: Output current vs. ambient temperature and air
velocity at 5.0Vin, 0.8V to 3.465V out

The main heat dissipation method of this converter is
to transfer its heat to the system board. Thus, if the
temperature of the system board goes high, even
with the low ambient temperature, it may exceed the
guaranteed temperature of components.
COWN-IDELRBFEE. VATLABERNBEDEBEEN T LS
3DTY, CO . ARBEIMECTHVATAERDEENSRICK
L ERABRORILEETBASEAHYET,
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Test Circuit

The test circuit setup shown in Fig. F was used to
obtain the output voltage ripple and output voltage
response to step load change. Fig. G was used to

obtain the input reflected ripple current waveforms.

EFICRYHBEREHAYIIVRVEARRAEOREICHEALTS
Y. AAWTLOBRIEICIERGHHBREREERALTVES,

Vin Vout 0
+
Cin Co
[re ——mF DGDC 10uF 1WF
T Ceramic Converter Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
GND GND 0

Fig. F: Test setup for measuring output voltage ripple and
output voltage response to step load change

i CURRENT PROBE
in
A
YY) \j ® Vin
1uH
+
1+ | Cin DC/DC
DC 1000uF 47uF

<> 7T Electrolytic T Ceramic Converter

Vin source Capacitor Capacitor

€ GND
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Fig. G: Test setup for measuring input
reflected ripple current
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FPDK05SR8004PSV
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Fig.7: Efficiency vs. load current and input voltage for
1.2Vout
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Fig.6: Efficiency vs. load current and input voltage for
1.5Vout
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Fig.8: Efficiency vs. load current and input voltage for

1.0Vout
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Fig.10: Turn on delay time at 5.0Vin, 3.465V/4A out
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Fig.12: Output voltage response to step load change at 5A/us
from 50% to 100% (5.0Vin, 3.465Vout)
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Fig.9: Efficiency vs. load current and input voltage for

0.8Vout
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Fig.11: Output ripple and noise at 5.0Vin, 3.465V/4Aout
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Fig.13: Output voltage response to step load change at 5A/us
from 100% to 50% (5.0Vin, 3.465Vout)
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3.0-5.5Vdc Input, 4A, 0.8-3.465Vdc Output
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Fig.14: Turn on delay time at 5.0Vin, 0.8V/4A out Fig.15: Output ripple and noise at 5.0Vin, 0.8V/4Aout
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Fig.16: Output voltage response to step load change at 5A/us Fig.17: Output voltage response to step load change at 5A/us

from 50% to 100% (5.0Vin, 0.8Vout) from 100% to 50% (5.0Vin, 0.8Vout)
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Notes

All dimensions are in millimeters (inches)

Unless otherwise specified, tolerances are +/- 0.25mm
Connector Finish: Gold over Nickel

Converter Weight: 0.0390z (1.1g)

The only PCB traces under the convertor should be the
recommended pads, and GND traces.

Terminal Connections |

Pin# Function Pin# Function
1 Vin 5 TRIM
2 GND 6 POWER GOOD
3 REMOTE 7 GND
4 NC 8 Vout

ng Output Rated ON/OFF

Series Series Voltage Scheme Voltage Current Logic ot Sl
FP DK 05 S R80 04 P S \'
0.8V
Series Name Typ=5.0V Surface Mount | (Programmable: 4A Positive | Standard | Standard
See page 6)

Notes

NUCLEAR AND MEDICAL APPLICATIONS: FDK Corporation products are not authorized for use as critical

components in life support systems, equipment
without the written consent of FDK Corporation.

CLEANSING : Cleansing of this converter is not recommended.

used in hazardous environments, or nuclear control systems

When cleansing, determine a cleansing

condition on your own responsibility after confirming there is no impact on the characteristics/performance of the

converter.

SPECIFICATION CHANGES AND REVISIONS: Specifications are version-controlled, but are subject to

change without notice.
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