F DK Delivering Next Generation Technology

,;!NQJJ’ Series

FPER48S6R017*A

36-60Vdc Input, 17A, 6.0Vdc Output, Surface Mount

The Sense: Series of isolated dc-dc converters
deliver  exceptional electrical and  thermal
performance in industry-standard footprints for
isolated brick converters. These are the converters of
choice for Intermediate Bus Architecture (IBA) and
Distributed Power Architecture (DPA) applications
that require high efficiency and high reliability in
elevated temperature environments with low airflow.
$RBET)9IDC/DCIIN—AD Sense? v ($ % RAEL DL VES]
T.BOHTEL-BERNEHE. RUBEFEERELES, o1
N-lE R RUREODLVRETEME, SEEENERSH
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The FPER48S6R017*A converter of the 5!1\,655’
Series is a low profile eighth brick converter that
operates from a 36Vdc to 60Vdc input and provides a
tightly regulated 6Vdc output. It delivers up to 17A of
output current. Their thermal performance of the
FPER48S6R017*A is excellent: no derating is
needed up to 75°C with 400LFM airflow.

Sense2 y)-2'0 FPERABSBRO1TFAIL36V~60VA S THIEL . B¥E
ET6OVER AT HEERIM(ATYIAUN-4TT, 1TAEHATHET
¥, FPER48S6RO1T*AILBNT-BEREEH>TILVET , 400LFMD
FHTISCETTIL TV ERBELELFER A,

This leading edge thermal performance results from
electrical, thermal and packaging design that is
optimized for high density circuit card conditions.
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.

EIRRERE. MBS, RUN Y-V UV B OB R THIREHDE
EREE SEERERRAICRBELINTOES, FRICEAL:
RBELEEM IS ELERRE ., BER M. RUFDKD R L
DBEHEET IR EYB=EhET,

Applications

¢ Intermediate Bus Architecture
RN ARV AT

e Telecommunications
TLALYATLA

¢ Data/Voice processing
T —40IBY AT L

e Distributed Power Architecture
PEEERVATA

e Computing (Servers, Workstations)
I ARG —N -, T-HAT—V3Y)
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FPER48S6R017*A

Features
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RoHS compliant RoHSHEHR

Delivers up to 17A (102W)

17A (102W)FE THEHFE AT BE

Outputs available: 6.0Vdc

Hia T REH N EIE :6.0Vde

Same as industry-standard eighth brick pinout
ERAZED1/87)yIERLE VERS

Small size and low profile: 2.30” x 0.898” x 0.319”
INEE KTUMEE(58.4 x 22.8 x 8.1mm typ)

No minimum load required RDEFETE
Start up into pre-biased output
HAIZTINATAD B> THIEEN AT AE

Meets basic insulation requirements of IEC60950
Input to output isolation: 1500Vdc

Positive or negative logic remote ON/OFF option
Fully protected: OCP, OTP, OVP, UVLO

RigME: BER. MB. BEX. BEEEMITI

Remote output voltage sense

Output voltage trim (+10%/-20%) using
industry-standard trim equations

UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC60950 (Pending)
UL60950. CB Scheme HR{&rh

All materials meet UL94, V-0 flammability rating
£TOESRIE UL V-0IZEE

Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HMERI(VI—1FE DIKAE TFCCYFAB. R UENS5022)5ABZ B L
7,
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FPER48S6R017*A Preliminary Data Sheet

36-60Vdc Input, 17A, 6.0Vdc Output, Surface Mount

Electrical Specifications &B& 8tk
Specifications apply over specified input voltage, output load, and temperature range, unless otherwise noted.

FEMNENGSS IREEESNEANEBE., AfF. EEEETERSNET.
Conditions: Ta=25degC, Airflow=300LFM (1.56m/s), Vin=48Vdc, unless otherwise specified.

PARAMETER \ NOTES MIN TYP MAX UNITS
ABSOLUTE MAXIMUM RATINGS'

Input Voltage Continuous 0 60 Vdc
Operating Temperature Ambient temperature -40 85 °C
Storage Temperature -55 125 °C
ISOLATION
Isolation Voltage 1500 Vdc
Isolation Resistance 10 MQ
Isolation Capacitance 1000 pF
INPUT CHARACTERISTICS
Operating Input Voltage Range Continuous 36 48 60 Vdc
Input Under Voltage Lockout
Turn-on Threshold 33 34 36 Vdc
Turn-off Threshold 31 32 33 Vdc
Input Voltage Transient 100mS 100 Vdc
Maximum Input Current 17Adc, @36Vdc in 3.3 Adc
Input Stand-by Current (module disabled) Vin = 48V, converter disabled 20 mA
Input No Load Current (module disabled) Vin = 48V, converter enabled 60 mA

Full load,10pH source

Input Reflected-Ripple Current inductance

300 mAp-p

'Absolute Maximum Ratings  #xt &K E#

'Stresses in excess of the absolute maximum ratings and operation beyond the rated current as specified by
the derating curves may lead to degradation in performance and reliability of the converter and may result in
permanent damage.

B RAEREBRANRET IV -TT =T ICEYRESN - EREREEAIET. HEOET. RMEEEOVET. RUTV 1-IOHEE
FIERITEABYET,
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FPER48S6R017*A

36-60Vdc Input, 17A, 6.0Vdc Output, Surface Mount

,;!NQJJ’ Series
Preliminary Data Sheet

Electrical Specifications (Continued) B&EH ()
Conditions: Ta=25degC, Airflow=300LFM (1.5m/s), Vin=48Vdc, unless otherwise specified.

PARAMETER \ NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Range
(Over all operating input voltage, resistive load -1.5 +1.5 %
and temperature conditions until end of life)
Load Regulation S;;::EF ) <+ 02 12 15 mV
Output Ripple and Noise BW=20MHz 50 100 mVp-p
External Load Capacitance Plus full load (resistive)
Tantalum 10uF + Ceramic 1uF 11 uF
Electrolytic Capacitor 10,000 uF
Output Current Range 0 17 A
Output Current Limit Inception (lout) 17.85 25 A
Transient Response o Co=470yuF os-con + 1QpF 150 mv
25% load step change with di/dt=5A/us tantalum + 1uF ceramic
Efficiency 100% Load (17A) 89.5 %
50% Load (8.5A) 90.0 %
FEATURE CHARACTERISTICS
Switching Frequency Output 500 kHz
Turn-On Delay Time Full resistive load
with Vin (module enabled, then Vin applied) grj’r{‘/c\)ﬁ%\é'rﬂgm'”) © 5 ms
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 5 ms
Rise Time (Full resistive load) g_rg&&:(*%m(nom) e 15 ms
ON/OFF Control (Negative Logic)
Module Off 25 20 Vdc
Module On -0.5 0.8 Vdc
ON/OFF Control (Positive Logic)
Module Off -0.5 0.8 Vdc
Module On 25 20 Vdc
Htp:/Awww.fdk.com Page 3 of 15 Ver. 1.3 Apri. 9, 2012
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F DK Delivering Next Generation Technology

FPER48S6R017*A

36-60Vdc Input, 17A, 6.0Vdc Output, Surface Mount

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPER48S6R017*A
converter. The addition of a 33uF electrolytic
capacitor with an ESR < 1Q across the input will help
to ensure stability of the converter in many
applications. To cover applications where decoupling
capacitance is needed at the load, the converter has
been designed to exhibit stable operation with
external load capacitance up to 10,000uF.

AN RO AFIVD15 950 A ILFPER48S6RO17*A DR TEHEIZK
EREENHBYET, Z2LDT77V-VaVTANFIVIZESRI Q RFED
3UFDEMIVT UV ER TR ETIVN-IDREEENTEETT, &
FIGICZT hy 7)oy 0T v BMEKT 7 =3y Tk, 10,000uFETREL
TEMET BRI ETINTLET,

The addition of 11uF capacitor (10uF tantalum + 1uF
ceramic) across the output will help to ensure stability
of the converter. 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.

HAIFAVITTUF (0uFSVINHUFETEy)) ER}ITHIETIUN-IDRE
BENTRETT . HAVWITWER/NMZT HI=8 . BIEESRD£53y72Y
TUODEREHELEY, BEROFERLEHAVIVMERD =
OICAMOEBEICINLDIVTIIERETHILERBOLET,

ONJ/OFF (Pin 2)

The ON/OFF pin (Pin 2) can be used to turn the
converter on or off remotely using a signal that is
referenced to Vin(-) (Pin 3). Two remote control
options are available, corresponding to positive and
negative logic. A typical configuration for remote
ON/OFF is shown in Fig. A.

ON/OFFifi F(2&FELVIFVin-GHEL VEREELLIYE-MESITXYIY
N—%%ON/OFF ZDITERTEEY . YE-PIVIA-RIEHY T7 &0
T4 D2EEMNATRETY . —ARAYAYE—FON/OFFEI % R-AITRL
E

In the positive logic version the converter turns on
when the ON/OFF pin is at logic high (open) and
turns off when it is at logic low. When the ON/OFF
pin is left open, the converter is on. Voltage ranges
for logic high/low are provided in the Electrical
Specifications section.

Y T47°0Y")[LON/OFFE Y AV ER R (CHigh (open) TEIEL . SRIZHY
[CLowTEIELEY . ON/OFFEVASRIERE (A-7VDIBE. Ivn -4
[FONLFET, HEMHigh/LowDEEHEITERMFEEZSRL
Z&,
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In the negative logic version the converter turns on
when the ON/OFF pin is at logic low and turns off
when it is at logic high (open). If the ON/OFF pin is
connected directly (shorted) to Vin(-), the converter
will turn on without the need for a control signal.
0747709 v [LON/OFFE VAN SR EB M IZLow TENMEL . SRIEMIITHigh
(open) TIELELFET, ON/OFFEYANVIN()IZEHSh TLSIHE. Ut
A—-EB A ECTHIVN -FIIONLFET,

The ON/OFF pin is pulled up internally. A mechanical
switch, open-collector transistor, or FET can be used
to drive the ON/OFF pin. The device must be capable
of sinking up to 0.2mA at a voltage =0.8V. An
external voltage source (+20V maximum), capable of
sourcing or sinking up to 1mA depending on the
polarity, can also be used to drive the ON/OFF pin.
ON/OFFEVIZE/ 1-WREBTIATY7 SN TLVET , ON/OFFE V% ERE]
FBDITHMBAYTF . 4-7VaVI5-b50Y R4, RILFETZE AT A
TY, ERATHHBAIF0SVLUTOEETO2mAEZETEREREILE
RHYET ., ImAETREDNEBEREK+20V)A ON/OFFE Y% ER
BT LSDIFERTEETT .

(O onvorF

Converter

O Vin—

Fig A: A typical configuration for remote ON/OFF

Ver. 1.3 Apri. 9, 2012
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36-60Vdc Input, 17A, 6.0Vdc Output, Surface Mount
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Remote Sense (Pins 5 and 7)

To compensate for voltage drops that occur between
the output pins of the converter and the point of
regulation (typically, the load), the SENSE(-) (Pin 5)
and SENSE(+) (Pin 7) pins should be connected
across the load or at the point where regulation is
needed (see Fig. B).

WN IO AEFEEEFIEABELH (VMGEE BFIREDH TR
T HEERTEMET H71=IZ(E. SENSE(-) (Pin 5) & SENSE(+)
(Pin 7) ZEFAIN. RIZEEFEENDEGF(VMIERLET. (KB

—| @Vin(+) Vout(+) et
SENSE

T FPER Series “) o

Vin Converter TRIM @ Rload
SENSE (-) @]

—| @Vin() Vout(-) e+

Fig. B: Circuit configuration for remote sense

If remote sensing is not necessary, the SENSE(-) pin
should be connected to the Vout(-) pin (Pin 4), and
the SENSE(+) pin should be connected to the
Vout(+) pin (Pin 8) to ensure proper regulation of the
converter output voltage. If the SENSE pins are left
open, the converter will regulate at an output voltage
that is slightly higher than specified.
JE-MEVADRBETHEDS, SENSEC)E VI(HVout(-) 4FEE™Y) &,
SENSE(HEVIEVout(+) (BFEY) ITHL H N EXEDEXRELRER
IZLET. SENSELVAERIN TUOVENWEEAERIEREDNELYH
ITHZERLET,

To minimize noise pick-up, traces from the SENSE
pins to the load should be located in proximity to a
ground plane. If wiring discretely, a twisted pair is
recommended.

A DEEHER/NNMZST=8. tVAL VLB RADERLRITI 7N E
BISESLTZELY . HLIRM TEEERK T HIEE 1L, YVAMTRD
EAEHEOLET,

Note that the output over-voltage protection (OVP)
feature of the converter depends on the voltage
across the Vout(+) and Vout(-) pins, and not across
the SENSE pins. To preclude unnecessary triggering
of the OVP feature, the resistance (and thus voltage
drop) between the output pins of the converter and
the load should be kept at a minimum.

Http://www.fdk.com
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ZOIVN-3DHENEEREOVP)IEVout(+)EVout-)EI D EBIEIZIKTF
L. tVAEVEIDBREIZIXKFELEEA. OVPOFHIEHMIEHSCT
HIZ, N -4D H HiHEFEETR OB AN (BENy7)E&R/NML
TLIZELY,

Note that the remote sense function will allow the
voltage across the output pins to be higher than the
nominal output voltage, in order to maintain
regulation at the load. The system design should take
this into account to ensure that the power drawn from
the converter under a given set of conditions does
not exceed the maximum output power of the
converter. For any given ambient conditions, the
maximum output power of the converter is the
product of the maximum output current, as defined by
the derating curves, and the nominal output voltage.
VE-MVABBEER AR TOEEZGIET 570, HOEOEEELE
HEEYBELET, VATADOHRMTIIEREICERL. o0 -0 H AN
BANRAERENEBALGVLSISEELTZSL, LWTFhost
BEHICEVTRINIDRRERENIETIL-T7D-7 (R8BS
NERREHEFREHNEETHRESLET,
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F DK Delivering Next Generation Technology

FPER48S6R017*A

36-60Vdc Input, 17A, 6.0Vdc Output, Surface Mount

Output Voltage Adjust/TRIM (Pin 6)

The output voltage can be trimmed up 10% or down
20% relative to the nominal output voltage using an
external resistor.

HABEESNEIENEESRT HE T EREREITHL +10% -20%D 5
BATRETY.

The TRIM pin should be left open if trimming is not
being used. Note that a 0.1uyF capacitor is connected
internally between the TRIM and SENSE(-) pins, to
minimize noise pick-up.

TRIM EVIEHE DEEDMNIVY EEHEITNIERERICLTEEET,
BUND MR ER/DENESIZ VN -IRETTRIMEGF & SENSE(-)iH
FRIZ0AFDIT VB RSN TLET,

To trim the output voltage up (Fig. C), a trim resistor,
Rt.up, should be connected between the TRIM (Pin 6)
and SENSE(+)(Pin 7):

HABEEZLFSERMATY)IZIE (RCSE), MAEH R, %
TRIM(Pin 6)& SENSE(+) (Pin DREIZHEHELET .

5.11(100 + A)Vg s oy - 626
1.225A

R = -10.22 [kQ]
where,
Rr.up = Required value of trim-up resistor [kQ]
Vo.nom = Nominal value of output voltage [V]

(VO-REQ B VO-NOM) x 1 00 [%]

VO-NOM

A:

Vo.req = Desired (trimmed) output voltage [V]

When trimming up, care should be taken not to
exceed the maximum output power of the converter,
as discussed in the previous section.
HABEEZLERSEH(MNLTY)EE FIETOHEAD LS040
RAERENEEBRALGVLIITEEL TS,

—1 @ Vin(+) Vout(+) @
SENSE(+ .
T FPER Series *) '%R
Vin Converter TRIM @1 7
Rload
SENSE () @
—1 @ Vin(-) Vout(-) @

Fig. C: Configuration for trimming output voltage up

Http://www.fdk.com
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To trim the output voltage down (Fig.D), a trim
resistor, Rrpwn, should be connected between the
TRIM (Pin 6) and SENSE(-) (Pin 5):
HABFEZTFHFRHMLEINIZIE (IDSHE), MAER Row &
TRIM(Pin 6)& SENSE(-) (Pin 5)MElIC#ERELE T ..

511
R1.pown = W -10.22 [kQ]
where.
Rr-oown = Required value of trim-down resistor [kQ]

And A is as defined above.

The above equations are standard in the industry for
isolated brick converters.

EREDOMNAMEED S E A ETHRER T )y )N - ITERZETY,

—1—@ Vin(+) Vout(+) @
SENSE
T FPER Series *) @ o
Vin Converter TRIM @/ §
%RT-DOWN
SENSE (-) @—e
—1 @ Vin(-) Vout(-) @

Fig. D: Configuration for trimming output voltage down

Note that trimming up or sensing above 10% of the
nominal output voltage could cause unnecessary
triggering of the output over-voltage protection (OVP)
The voltage of between converter's output pins with
remote sense should not exceed 110% of nominal
output voltage:

[Vout(+) - Vout(-)] <[Vout(Nomnal)x110%] [V]

EREABEDINEBZHMATY7 . RITBELVAL, FHERB
EEREOVPIOBRHDORERELGYFET,

NE-MVABEOIVN-IDE NIFFREENERE AEED110%EEE
ZELRIZLTTEL,
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FPER48S6R017*A

36-60Vdc Input, 17A, 6.0Vdc Output, Surface Mount

Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 32V. It will then turn on automatically when
the input voltage reaches typically 34V.

EEL TLBIREET. AN BEMTYPTRVERHEIZHS LN -41EH
BRIFIELES ., F. ANBEATYPTIAVELEIZESEaUN -4
FEEMICEIMEERIRLET,

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 reduce the
output voltage until it shuts down. Once the converter
has shut down, it will attempt to restart about every
200ms until the over-current or short circuit condition
is removed.
COIVN-SITBEREATERICHLACRELETY. BERIKE
1275 & AN -4E M IV T H2ETHABEELXE TSEET. v
N=3 ey yutk . OCPIREE, RISBRIEBIEBRINDIET &
Z200msEICHEESEBRYRLET.

Output Over-Voltage Protection (OVP)

The converter provides protection against
over-voltage conditions at the output. It will shut down
if the voltage across the output pins exceeds a
threshold defined by the independently-referenced
OVP circuitry. Once the converter has shut down, it
will attempt to restart about every 200ms until the
OVP condition is removed.

SOWN-SIFHNHOBBEEERELET . HAHOEEAOVPE
BRELTHMILI-EEBETROONZLEWMEZBR LM IVLE
To WN-IDVM VT BE BEERENBBRINDIETE LT
200mSEICHIEBZRYEBLET.

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).

COIN ST MBREREEELTVET  BEUBERHFITEST
MBIRREITHDE, COWN-AEBEBMITFLELET . REWEEIC
FTTHABEEBMITERLET . (BEYLIL

Http://www.fdk.com
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Safety Requirements

The FPER48S6R017*A converter is provided with
basic insulation between input and output circuits
according to IEC60950 standards. It features
1500Vdc isolation from input to output, and
input-to-output resistance is greater than 10MQ.
FPER48S6R017*AIXIEC60950 £ #L T A - tH A A EHEHEZEN T
WET, Tz, AD-HARMIL1500Vdc DT EEFLTHY. EZFEHR
[F1OMQ UL EHYET,

North American and
requirements per

This converter meets
International safety regulatory
UL60950 and IEC60950 (Pending)

COIN-AFIE KRR UVERNG R S EE THSHULE0950&£IECE0950
ISEELTLET , (AFH)

Note that the converter is not internally fused: to meet
safety requirements, a fast acting in-line fuse with a
maximum rating in the table below must be used in
the positive input line.
COWNAIERBICL1- A EFH O TVERADT, RERBISEES
HAHOIZE ANF VI B TRRERSADE1-R E L T
by,
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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.

COAN-JFBETIV-T)  E BHERK, 25-+797 8 R
YRb VB DBME, Y7L MR BB REBGEEEL ., SESE
BEERETHESIONET. T4 RUEBORIEUEDOA-Y
ICBEShTOET,

Figures showing data plots and waveforms for
different output voltages are presented in the
following pages. The figures are numbered as
Fig.*V-#, where *V indicates the output voltage, and #
indicates a particular plot type for that voltage. For
example, Fig.*V-2 is a plot of efficiency vs. load
current for any output voltage *V.

FEHABERDT -4 RERBORIELEDOA -V ITBEHShTOE
T, RIEFig *V-#D LSICB BTSN THEY  AVIZHNEEERL.
HIBEDTIMERLET, FIZIE Figrv-2LHNIE *VEHTOH
EHEERLET.

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.

BEREE. RUBBEMHZEEICTHLOIC. 2 TOERE. RUME
T -AEAZ RSN R EMER - 122N -4 £ EMF L TREBLT
WEY REFER M EFOKRE O RRERKHFEANICHRET 5L
T.RERE. RUREEZREICEELTLET,

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.

Http://www.fdk.com
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BEEHEN -1 (X /EX0.060"(1.6mm)EDABPCBTHERLTLNET . K
HE2ROHBEILIN 4ERETEOONIN EFDERADNI-VD
HIZBELTWET, RAIZBIZ70u mDEFETEH. RUIITUNIAY
ERBRLTOET, COLSICRBOFBER YLD BEM
F=NIE, N -4 SPCBADED R ITEFIRL., 1-AM-ATHY A
MNoFEOEVEEFBEHEERLTVET,

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. E & Fig. F)

FDKAYY A0 BRI REBREE [EKF AR OB FREOLFM(B AR e
E%. NC)M5600LFMZE THEE 1K T, IREFEIEEIT30°CH585°C
ERIETEEY  BEREICREFIMRIRF -1 I EREREEAL
TLWET . (BE, RUKFSR)

It is advisable to check the converter temperature in
the actual application, particularly if the application
calls for loads close to the maximums specified by
the derating curves. IR thermography or
thermocouples may be used for this purpose. In the
latter case, AWG#40 gauge thermocouples are
recommended to minimize interference and
measurement error. Optimum locations for placement
of thermocouples are indicated in Fig. G.

WN-IDEEERBEOERRRETRAET S LESHOLET FIC
EFAEOARNERET AV -T7 ORKEITEVNG & IFRIE L
BT REREICIIRIMEY-T7 774 RIFBBERESFELT
FTFEY REREERATIHE. ROYIFITHRSEEH<=H L&,
EREZDET D0, AWGAOD BB EHELET . BREXNTD
RIEICRELERRIXRGITRLEY

o

Fig. F: Test Chamber

Ver. 1.3 Apri. 9, 2012
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Thermal Derating

Fig.*V-1 shows 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 100 LFM to 500 LFM (0.5 m/s
to 2.5 m/s). The converter was mounted horizontally,
and the airflow was parallel to the short axis of the
converter, going from pin 1 to pin 3.

E+V-13HLRREELABEDER TIZETARAEAERERL
T, BB E (XA 2 100LFM~ 500LFM ) £ 4 T30°C ~85°C D fH %
FESETOET, N —4IFKEITHKEL. RRZFIoN-4DEFH
BIZFETTIEVADE VIZAF TRVNTLET,

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 125°C, or

(ii) The current rating of the converter (17A)
BERDAEEH TCRABEHEFRDEETROLEBYEERLET,

0 WFNRHDEZDBEI125CORIZELI-BEADOH N ERIE.
XIFx

(D) IN-IDATHERETR (17A)

A maximum component temperature of 125°C should
not be exceeded in order to operate within the
derating curves. Thus, the temperature at the
thermocouple locations shown in Fig. G should not
exceed 125°C in normal operation.

BET-T) ODEFRRNTEESE 5102, BREEIF125°CEE
ZHEVWESICTERLEZSN, o T EFEBERICRGISRTHLED
HEHDREA125CEBRABENELIICL TS,

In case the application requires high reliability or
operates continuously for a long term, a maximum
component temperature of 85°C should not be
exceeded. Exposure to temperature more than 85°C
for extended periods may affect converter reliability.
EEEENERINIEETOHEAY. EREERBIET 84T
FERAEDIBE L. 85°CEBARVERATHEALTTIL, 85°CEH
ZPRETORKEBED, FUSOEEEICHELEE5RPIENH
VES,

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

HABRT A -TT -7 TRESh - EERERERBA ERLI-1E
fEIF. HREDET . FHEMEDET. RUT/ 1-IDFRIBEESIERI
ERBYET,
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Thermocouples

PCB traces Semi-conductors

Fig. G: Location of thermocouples for thermal testing

Efficiency

Fig.*V-2 shows efficiency vs. load current at an
ambient temperature of 25°C, airflow of 300LFM
(1.5m/s) with horizontal mounting and input voltages
of 36V, 48V and 60V.

R*V-2[L IR E;B E25°C, M E300LFM (1.5m/s), KFEEE, AHBRE
36V, 48V, RUGOVEFIZH T BMEREDEDTIIITT,

Power dissipation

Fig.*V-3 shows power dissipation vs. load current at
an ambient temperature of 25°C, airflow of 300LFM
(1.5m/s) with horizontal mounting and input voltages
of 36V, 48V and 60V.

H+V-3I3 B EREE25°C, A E300LFM (1.5m/s), KFEEE ANTE
36V. 48V, RUGOVEFIZH T2 AR BEREBEIHABE DI INTT,

Start-up

Fig.*V-4 and Fig.*V-5 show turn-on output voltage
waveforms, using the ON/OFF pin, for full rated load
currents (resistive load), with minimal and maximum
external load capacitance.

BREFGEH B TON/OFFE VIR BEBEIRFIZ DL T, 4 EIVT Y
YEYEELOBAEELS LAY R EEV-4, RUEE*V-5[ZRL
ESN
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Transient Response

Fig.*V-6 shows the output voltage response to a step
change in the load current.

E*V-6l3 BHERDEHIHT HHNEEREETLET,
Ripple and Noise

Fig.*V-7 shows the output voltage ripple waveform,
measured at full rated load current with a 10uF
tantalum capacitor and 1uF of ceramic capacitors
across the output.

E*V-7IER X BRI CE DiHFEIZI0 4 FOIVINIVT UHET u FDE7
WhvERITRETRELE AT VEEERBERLET,

Fig.*V-9 and Fig.*V-10 show input reflected ripple
current waveforms, obtained using the test setup
shown in Fig.*V-8.

AN REH )97 WIEERV-8IT RS HER My T EEH>THALTLES
AARFT VKR IER*V-9, RUBR*V-101Z5RLET
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30 40 50 60 70 80
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Fig.6.0V-1: Available load current vs. ambient
temperature and airflow rates for Vin=48V. Maximum
component temperature =125°C

100

Efficiency [%]
[0
o

70 ool frneeeeees breareansnnsee s | —360Vin |
: i —48.0Vin
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Load Current [A]

Fig.6.0V-2: Efficiency vs. load current and input
voltage for converter mounted horizontally with
airflow from pin 3 to pin 1 at a rate of 300LFM
(1.5m/s) and Ta=25°C.

Fig.6.0V-3: Power Loss vs. load current and input
voltage for converter mounted horizontally with
airflow from pin 3 to pin 1 at a rate of 300LFM
(1.5m/s) and Ta=25°C.
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Fig.6.0V-4: Turn-on transient at full rated load Fig.6.0V-5: Turn-on transient at full rated load
current (resistive) with 10uF tantalum + 1pF current (resistive) plus 10,000uF at Vin=48V,
ceramic capacitor at Vin=48V, triggered via triggered via ON/OFF pin. Top trace: ON/OFF
ON/OFF pin. Top trace: ON/OFF signal (5V/div). signal (5V/div). Bottom trace: output voltage
Bottom trace: output voltage (2V/div). Time scale: (2V/div). Time scale: 4ms/div

4ms/div

e DAAADNAANALN
e VYV VVV VIV

Fig.6.0V-6: Output voltage response to load current Fig.6.0V-7: Output voltage ripple (50mV/div) at full

step-change (8.5A~12.75A) at Vin=48V. Top trace: rated load current into a resistive load with
Output voltage (100mV/div). Bottom trace: load Co=10uF tantalum + 1uF ceramic and Vin=48V.
current (5A/div). Current slew rate: 5A/ps. Time scale: 2us/div

Co=470uF os-con + 10uF tantalum + 1yF ceramic.
Time scale: 200us/div
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+
: Converter Vout
Vln<> 1uF | 10uF
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100uF—[ 33uF
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Fig.6.0V-8: Test Set-up for measuring input

reflected ripple current.
SRR GRRRE AR SRR L AR R SRR GRRRE AR SRR L AR R
NN PN W W NN AWAWAWAWAWAWAWAWAWAW:

Fig.6.0V-9: Input reflected ripple current, Is
(10mA/div), measured through 10uH at the source
at full rated load current and Vin=48V. Time scale:
2us/div.

6.6
6.0 [T
S s O A
=
B 48 frereeeeereerdiesssnnnnessben e
o
>
4.2 frrrmeeeeeee i
36 [ —48.0Vin
3.0 i
0.0 5.0 10.0 15.0 20.0 25.0
Load Current [A]
Fig.6.0V-11: Output voltage vs. load current

showing current limit point and converter shutdown
point. (Vin =48V)
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Fig.6.0V-10: Input reflected ripple current, Ic
(200mA/div), measured through 10uH at the source
at full rated load current and Vin=48V. Time scale:
2us/div.

Fig.6.0V-12: Load current (top trace, 25A/div,
40ms/div) into a 10mQ short circuit during restart,
at Vin = 48V. Bottom trace (25A/div, 10ms/div) is
an expansion of the top trace.
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RECOMMENDED PAD LAYOUT

Part Number System

Product Size Regqulation Input Mounting Output Rated ON/OFF Pin
Series g Voltage Scheme | Voltage Current Logic Shape
FP E R 48 S 6RO 17 * A

Series Eighth Surface N: Negative
Name Brick Regulated 36V - 60V Mount 6R0—6.0V 17A P: Positive Standard
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Notes

PATTERN DESIGN: Please prohibit patterns other than 0V shield pattern the pattern drawing under the
product considering the interference etc. of the insulation failure and another circuit.

NI-UEREH: BRTEAONI-VEIZELIFHREGTRELIVMEREDTFHELERBLTOV - INN - SN ONI-VIFEIELTL
Z&by,

NUCLEAR AND MEDICAL APPLICATIONS: FDK Corporation products are not authorized for use as critical
components in life support systems, equipment used in hazardous environments, or nuclear control systems
without the written consent of FDK Corporation.

BELVEEDTIVI—ay: FDKERIFEGHEBEE. GRTRBICERAINIHRME. FEKHHATAZE IS T 5EER
mELTIE. FDKORBELGLTOERAERASNER A,

Operating Conditions: Do not use converters under the following conditions because all these factors
deteriorate the converter characteristics or cause failures. 1) Wet or humid locations, 2) corrosive or deoxidizing
gas (Hydrogen sulfide, Sulfurous acid, Chloride and ammonia, etc), 3) Volatile or flammable gas, 4) Dusty
conditions, 5) Under high pressure or low pressure, 6) location with salt water, oils, chemical liquids or organic
solvents, or 7) Strong vibrations or mechanical impact.

FARE: RN IZUTISRTRETITHERICESANTZEN, SALEavn - IDHMEE L ESE  REDGE . MEDR
HELYET, 1) KEMNDBFAPLEZED-OICHET EETNDOHHHA. 2) BEME. EXTENZ EilbKER, BEEE. &X.
TUEZTEH) FEKP.3) ERME. SIKMEDHHINAZER. 49 MEDLZMG, 5) BE. FEMEShI=ZRH. 6) FK.
M. ER. BRBRICIOINGER. XIE 7) BEGIRE. XITEELNHLHR

HIGH RELIABILITY AND LONG LIFE APPLICATIONS: If FDK Corporation products are used in high reliability
or ling life applications, reduce temperature of the converters and determine the condition on your own
responsibility after confirming reliability and life time in your actual application.

BIEHEE. RURFGHNERSNIEETOFERA: Run—-4Z25EHEE. RIFEFGNERSNIEETHERATHHEICE. K
WN-IDREERBET HELLIT. EHEDBERICBVTEREE LTOERMELFHERRL THASGHEREL TS,

CLEANSING : Cleansing of this converter is not recommended. When cleansing, determine a cleansing
condition on your own responsibility after confirming there is no impact on the characteristics/performance of the
converter.

B RNIUNADEFRFTERNLERA, RRTIEEOEREEMHT. ERBRFBEITEVLTERIUN IO RIE/EREICZEN
EBONEZHERLTREL TS,

SPECIFICATION CHANGES AND REVISIONS: Specifications are revision-controlled, but are subject to
change without notice.

EHROEBRLRE: EHRIERBIESTEEINTOETA, FELELTERTIHEENTENET,

Storage Condition:

Sealed bag

Opened *

Storage Temperature

Less than 40 degC

Less than 30 degC

Storage Humidity

Less than 90%RH
Non Condensing

Less than 60%RH
Non Condensing

Storage Life

12 months

168 hours

* MSL rating of this product is 3 (IPC/JEDEC J-STD-033)

REEMH:
REAHEF FEE *
RFnE 40°CLLF 30°CLLF
REFRE 90%RHLLT (RFEFBLRECL) 60%RHLL T (REFTLAECL)
REHR 120 BN (BEEHE) 168/ LN

* AREGZDOMSLL—T(7 LA V3TY (IPC/JEDEC J-STD-033)

Http://www.fdk.com
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