F DK Delivering Next Generation Technology

_,;!Aﬁ!f Series

FPER48T05006***

36-75Vpc Input, 6.0A, 50Vpc Output

The Sensez Series of isolated dc-dc power modules
deliver  exceptional electrical and  thermal
performance in industry-standard footprints for
isolated brick power modules. These are the power
modules of choice for Intermediate Bus Architecture
(IBA) and Distributed Power Architecture applications
that require high efficiency and high reliability in
elevated temperature environments with low airflow.
BB R79IDC/DONI—E 1-h D Tense? Y)-2 (F £ RIBE DL VE
T BOHTEN-EXMEE, RUREREZRBLES, CON
T-E1-bE BB RURZEOLHVBRETEDE, BEENT-T
Y- MENERENDIBA, XIIDPATOERICRETY

The FPER48T05006*** power modules of the
Sensez Series are eighth brick power modules that
operate 48Vpc input and provide a tightly regulated
50Vpc output. It delivers up to 6.0A of output current.
Its thermal performance is excellent.

Sense2)-2' D) FPERAST05006%kx(248V A I TEIEL . 5OV &L
HABEREERA1/87)INT-E/ 1~V TT, 6.0AFHNATHT
9, FPER48TO50064++LEN - BERFHELH>TLET,

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.

EIREERET, MBVERE, RUN Y-V V) BE OB R THIRERDE
EHEE. STERENBACRELShTOET, FRICEBN
MRELEEE S ELR KRG, RERI RN RUFDKO &L
DBEHEETIERIZEY BN ET,

Applications

¢ Remote Radio Head
EIREMD

e PoE Equipment(Power over Ethernet)
PoE3EE

o ATE(Auto Test Equipment)
FERTAI-EE

e Industrial Equipment
EEEMR

Http://www.fdk.com

(Open frame version)

Preliminary Data Sheet

FPER48T05006*A

FPER48T05006*A-H
(Base-plate version)

Features
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RoOHS compliant  RoHS##1

Delivers up to 6.0A/300W

6.0A/300WE THUIGATAE

High efficiency &=

Industry-standard eighth brick footprint and pinout
EFZED1/8779Y I9bT)UrEEVEEEI

Small size and low profile: 2.30” x 0.90” x 0.44”
(Open Frame version)

INBUES KTMER: 58.4 x 229 x11.1mm (£-7"Y7L—LKR)

No minimum load required &/NE&#FIEFE

Start up into pre-biased output
HAIZTYN AT AR B> THEEN AT EE

Input to output isolation: 1,500Vp¢

AN—H AT E: 1,500V

Positive or negative logic remote ON/OFF
ON/OFFRY IIEH Y T47'E40 747

Fully protected: OCP, OTP, OVP, UVLO

REEWEE BER. BB BEE. BEEL)IT7I

Remote output voltage sense

HABEYE-MYR

High reliability, MTBF = TBD Million Hours (30°C)
&= {S4814: MTBF = TBD Million Hours (30°C)

UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC60950 (Pending)
UL60950, CB SchemeER13F &

All materials meet UL94, V-0 flammability rating
£TOEGRIE UL V-0ISEE

Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HMERI4VA—1FE DIKAE TFCCYFAB., R UENS502295AB% i B L
EX8
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F DK €N SE4 Series

FPER48T05006*** Preliminary Data Sheet

36-75Vpc Input, 6.0A, 50Vpc Output

Electrical Specifications T&HILH
Specifications apply over specified input voltage, output load, and temperature range, unless otherwise noted.

ARASENES. AREFEESNANERE. AfF . BEEGEETERAINET,
Conditions: T,=25degC, Airflow=400LFM (2.0m/s), Vix=48Vpc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS

ABSOLUTE MAXIMUM RATINGS!

Input Voltage Continuous 0 80 Vbe
Operating Temperature Ambient temperature -40 85 °C
Operating Humidity Non Condensing 20 85 %RH
Storage Temperature -55 125 °C
Storage Humidity Non Condensing 5 95 %RH
ISOLATION
Isolation Voltage Input-Output, Input-Base-pIate2 1,500 Vbe
Isolation Resistance 10 MQ
Isolation Capacitance 1000 pF
INPUT CHARACTERISTICS
Operating Input Voltage Range 36 48 75 Vpe
Input Under Voltage Lockout
Turn-on Threshold 29.5 33.5 Vbc
Turn-off Threshold 26.5 30.5 Vbc
Input Voltage Transient 100ms 100 Vbe
Maximum Input Current Vout=50V, lout=6.0A, V|N=36V 8.8 Voc
Input Stand-by Current (module disabled) :)/lohlv:g?xodule disabled 30 mA
Input No Load Current (module enabled) ;)/(l)hlvj:?x’odule enabled 90 mA
Input Reflected-Ripple Current Full load 150 mMAp.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 power module and may result in
permanent damage.

R BEREREBRIZANRET T H-T ICRVIRESN BB BREBABIEIL. HEEDET . RIMEHEMEDET . RUE 1-LOHIEE
BIERIT A BYET,

%|lsolation Voltage — ##it /£

Base-plate is electrically connected to the output ground.
N=R7V-MEHE ADGNDAERMITHEHINTOET,
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FPER48T05006*** Preliminary Data Sheet

36-75Vpc Input, 6.0A, 50Vpc Output

Electrical Specifications (Continued)
BRMMER (#E)

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Nominal Output Voltage Vin=48V 50 Vbe
Output Voltage Trimming Range ViN=48V 25 60 Vbe
Output Voltage Range
Total Output Voltage Regulation ((r)evseigtiil\l/g‘l):z;gt:r? di?g;tp\éigfuﬁg ’ -3 +3 %
conditions until end of life)
Output Ripple and Noise Co=330pF 400 mVp.p
External Load Capacitance
Ta=-20degC~85degC Aluminum electrolytic capacitor 330 2200 uF
Ta=-40degC~-20degC Aluminum electrolytic capacitor 660 2200 uF
Ta=-40degC~85degC Ceramic Capacitor 10 T.B.D uF
Output Power Range 0 300 w
Output Current Range 0 6.0 A
Qutput Over Current Protection 6.8 A
Output Short-Circuit Current Short=10mQ T.B.D Arwms
Output Over Voltage Protection 61.5 73.5 \%
Transient Response Co=330pF T.B.D mV
Efficiency Vin=48V, Vout=50V, lout=6A 95.0 %
FEATURE CHARACTERISTICS
Switching Frequency Output 300 kHz
Turn-On Delay Time Full resistive load
with Vin . . From Vin=Vin(min) to 15 ms
(module enabled, then Vin applied) 0.1*Vout(nom)
with Enable (Vin applied, then enabled) |From enable to 0.1*Voyut(nom) 15 ms
Rise Time (Full resistive load) grg,[{‘/&:;r:gor;;(nom) to 100 ms
ON/OFF Control (Negative Logic)
Module Off 3.5 20.0 Vbc
Module On -0.5 0.8 Vbe

Htp://www.fdk.com Page 3 of 16 Ver. 1.1 Nov. 28, 2017



F DK Delivering Next Generation Technology

6!&9!3’ Series

FPER48T05006***

36-75Vpc Input, 6.0A, 50Vpc Output

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPER48T05006***
power module. The addition of a 68uFx2 capacitor
with an ESR < 1Q across the input will help to ensure
stability of the power module in many applications. To
cover applications where decoupling capacitance is
needed at the load, the power module has been
designed to exhibit stable operation with external load
capacitance up to T.B.D pF.

In case using electrolytic capacitors at input and/or
output, must be careful for aging degradation of
electrolytic capacitors.

AR RUEHF10D109 950 A IEFPER4ST05006+++ (D% TE & {E(Z
REGEENHYES ., ZLDTTVr—YavTANFAVITESRAN Q K i
MBS U F X 2MAVT VY E(FITHIETN -2 1- VDR EEEMNTTRET
¥ BREIRICT hYI VY VT U AMEKT I Ay TIE . TBD uFE
TRELTEMETDLIFZEEINATOET, AN RUEHFMVIZE
BIVTVEERTSEEIE. BRIV TUVIORESIEIZTEEZSE
LYo

To minimize output ripple voltage and to ensure
stability of the power module, the addition of external
load capacitor with low ESR is required. These
capacitors should be placed in close proximity to the
load to improve transient performance and to
decrease output voltage ripple.

HAYVTVERDIZL N T-E 1- VO REUEREITT 50, &
ESROE AIVT UHEFFFTTEN, BEFOHERLEEH AT
ERO:=OICEFTOREEICChLDIVT VIERETIILEHEDHL
ES

ON/OFF (Pin 2)

The ON/OFF pin (Pin 2) can be used to turn the
power module 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/OFFIfF(2&ELIFVin-GBELNERELLIZT-METITEYnI-
T 1-VEON/OFFF 2MITERATEET . YE-Pavba-LIER Y T17°&
N TAT DAEEATHETT . —ARAIA)E-PON/OFFEI R ZE RIAITR
LEY,

In the positive logic version the power module 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 power module is on. Voltage ranges
for logic high/low are provided in the Electrical
Specifications section.

K'Y F47°0Y 99 ILON/OFFE Y AN SRR IZHigh (open) TEIVEL | SHIERY
[CLowTELELET, ON/OFFEVARIER (1-7VDHE. N'I-1
Y1-IZONLET . RIEMHigh/LowDEEHEIEESMNEHESHE

Http://www.fdk.com
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LTLEELY,

In the negative logic version the power module 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 power
module will turn on without the need for a control
signal.

F0°747°0Y 99 ILON/OFFE Y AN SR EREIICLow TEfEL . SRIRAYICHigh
(open) TIELELET . ON/OFFEYAVIn()IZEHRIN TLVSIHE . vt
A-MEE I ESTHNT-EY 1~ MEONLET,

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/OFFEVIZEY 1-NREBTI WTy7 ENTLVET , ON/OFFEVEEEE)
T BI-OITHEBMBIRM YT, £-7"0aV9a-b50Y R4 RILFETE {E AT 8
TY. EATEERII0SVUTOEETO2MAETEREREILE
AHYET, ImAETHRE DI EEREK+20V)A ON/OFFE' V% ER
BT HDIEMATRETT .

O ON/OFF

Converter

(O vin—

Fig A: A typical configuration for remote ON/OFF

Ver. 1.1 Nov. 28, 2017



F DK Delivering Next Generation Technology

6!&9!3 Series

FPER48T05006***

36-75Vpc Input, 6.0A, 50Vpc Output

Remote Sense (Pins 5 and 7)

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

NI-E/ 1~ DO H AR FEEEHEALELRIVIMGEE BRI ED
HCRETHEEMTEMIET 51-0IZIE. SENSEH) (Pin 7) ZHTT
fH, RITEEHBENDELR(OMIERLET. (IBSER)

—1 @ Vi(+) Vout(+) .-—I\/
SENSE(+
T FPER Series “) o
Vi Power Module TRIM @ Rioan
TBD @
—! @ V() Vour(-) .-—/\/

Fig. B: Circuit configuration for remote sense

If remote sensing is not necessary, the SENSE(+) pin
should be connected to the Vout(+) pin (Pin 8) to
ensure proper regulation of the power module output
voltage. If the SENSE pins are left open, the power
module will regulate at an output voltage that is
slightly higher than specified.

E-MYADSBHETEULVAD, SENSEMHEVIEVout(+) (8FE™Y) [THESL.,

HABEDEEREEZHEICLEY, SENSELVAERSATLVEL
EHNBEEFIHREDELY DTN EFRLET.

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.

MR DEEHER/DMIMZ D120, tVAL VDS ARNDERRIEY FVMER
BWISESLTZEL, LRM TEERRTHER L. VIAMTRO
ERAEHBOHLET.

Note that the output over-voltage protection (OVP)
feature of the power module 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 power module
and the load should be kept at a minimum.

CONI-E 1~ D H HEEREOVP)IEVout(+)&Vout(EIDEEIC
KEL. LVAE VD BEICIXIKFELEE A, OVPOFHEHMNIE
BF< =12 NI-E - D DG F AR OBRRS(BEN1Y7)
IEE&/MLTZELY,

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

Http://www.fdk.com
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account to ensure that the power drawn from the
power module under a given set of conditions does
not exceed the maximum output power of the power
module. For any given ambient conditions, the
maximum output power of the power module is the
product of the maximum output current, as defined by
the derating curves, and the nominal output voltage.
VE-MUABEEIEATIRTOERLHET 210, HAKOEEEE
BLYLELET, VATAORAH TIRALHICBEL. NT-E 1-LD
HAOBHNRAERBNZEBILVLIISEELTESL, LWFh
OHNEBEEICENTENT-E 1- VDR KRERE N LT IV—T407 h—
JICRBEN-FRREABREENEETHRESNET,
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F DK Delivering Next Generation Technology

6!&9!3 Series

FPER48T05006***

36-75Vpc Input, 6.0A, 50Vpc Output

Output Voltage Adjust/TRIM (Pin 6)

The output voltage can be trimmed up 20% or down
50% relative to the nominal output voltage using an
external resistor.

HABEFHBEIALER T HE T ERBEEITHL +20% -50%D
BINEEETY.

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

TRIM EVIEHEAEEDOM VY EEHEITNIERERKICLTEEET,
MDA EEDBENESIZ N T-EY 1~ VAE TTRIMEE F &
SENSE()#iF/I20.1 4 FDIVT UM ERSh TLET,

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

HABEFEZERSEDGMATYI)IZIE (RCSE)., MAEH Ry &
TRIM(Pin 6)& SENSE(+) (Pin DREIZ#ERELE T,

—_— Vonom (100+A) (100 +24)
TP 1.225A A

[kQ]

where,

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

Mo

-REQ ~ VO-NOM) %100 [%]

VO-NOM

A=

Voreq = Desired (trimmed) output voltage [V]

When trimming up, care should be taken not to
exceed the maximum output power of the power
module, as discussed in the previous section.
HABEREZERSEHMALTY?)HEE RIETOHRBEDO LI T-F
V- DRRERENFBZIHENLSITEEL TS,

—1@ Vin(+) Vour(*) @
SENSE(+ ®
T FPER Series © ‘%R
Vin Power Module TRIM @ o §
TBD @ Ruoso
—ro V() Vour(-) @

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,
Rr.own, should be connected between the TRIM (Pin
6) and Vour(-) (Pin 4):

HABEZTFAHHATIVNICIE (IDSH). MAER Roow &
TRIM(Pin 6)& Vour(-) (Pin HREIICHERILET . .

100

Ropwn =——-2[kQ]
where.

Rr.own = Required value of trim-down resistor [kQ]
Vo.nom = Nominal value of output voltage [V]

A= (VO-NOM - VO—REQ) %100 [%]

VO-NOM

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

The above equations are standard in the industry for
isolated brick power modules.
LEROMAEREDEH S EEIEGRT )y INT-T 1V TERIFZHE
T¥

—@ Vin(+) Vour(t) @
i SENSE(+)
FPER Series Rioap
Vin Power Module TRIM @ §
Rr.
TBD .% T-DWN
—+o V() Vour(-) @1+—e

Fig. D: Configuration for trimming output voltage down

Note that trimming up or sensing above 20% of the
nominal output voltage could cause unnecessary
triggering of the output over-voltage protection (OVP)
The voltage of between power module’s output pins
with remote sense should not exceed 120% of
nominal output voltage:

[Vout@) - Vout(-)] <[Vout(Nomhal)x120%] [V]
EHENEED20EBZHNATYT | RIFEE VA, FRELBE

EREOVPOBREDRHEEGYET,

NE-MYABEDON - 1~V D H A FREEENERE HEED120%
EBIVMEIZLTTEL,

Ver. 1.1 Nov. 28, 2017



F DK Delivering Next Generation Technology

6!&9!3’ Series

FPER48T05006***

36-75Vpc Input, 6.0A, 50Vpc Output

Protection Features

Input Under-Voltage Lockout

From a turned-on state, the power module will turn off
automatically when the input voltage drops below
typically 28.5V. It will then turn on automatically when
the input voltage reaches typically 31.5V.
BELTOSIRET, ANBEMNTYPT28EVRMICIRDENT-EY 1~
VEIBEBHIFIELES . Ef=. ANBEMNTYPTISLVLULIZESE
NO-E - LMF B ERICEMEERIBLES .

Output Over-Current Protection (OCP)

The power module is self-protected against
over-current and short circuit conditions. On the
occurrence of an over-current condition, the power
module will reduce the output voltage until it shuts
down. Once the power module has shut down, it will
attempt to restart about every 200ms until the
over-current or short circuit condition is removed.
ZONT-E 1-LEBEREARERICHLECRELET. BER
KEBITHDE NT-T 1-LME M IV T HDETHNERLZETEEE
T, NT-E 1AM IV OCPIREE. RIZEFEHRARIRSHh
5FET BLT200msBICHEBERYRLET.

Output Over-Voltage Protection (OVP)

The power module 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 power module has shut
down, it will attempt to restart about every 200ms until
the OVP condition is removed.

CONT-E 1-MEIBNIHDOBEEZRELET . HABKOEEH
OVPEHEEEL THIIL-HEBETROONZLEMEZBR HEVvM
ILET . NT-E 1AV OV T RE BERRENERSN D
FTHELZ200mSEICHESZRYRLET,

Over-Temperature Protection (OTP)

The power module is self-protected against
over-temperature conditions. In case of overheating
due to abnormal operation conditions, the power
module will turn off automatically. It will turn back on
automatically once it has cooled down to a safe
temperature (auto-reset).
CONT-E -V S MEBMRERBEERLTOEY  EETEERGIC
FOTMBUREEICADE, CONT-E 1~V EHBMICELELET . B
ERREICETTASEEMICEIRLET . (BE TN

Http://www.fdk.com
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Safety Requirements

The FPER48T05006*** power module is provided
with insulation between input and output circuits. It
features 1,500Vdc isolation from input to output, and
input-to-output resistance is greater than 10MQ.

FPER48T05006%+x (£ A J1-H AR AMEBR SN TLVET, £z, AA-H
FIfEIE1,500Vde DI EZBLTHEY. EFIERITIOMAUEHYET,

This power module meets North American and
International safety regulatory requirements per
UL60950 and IEC60950. (Pending)

CONT-E 13-V RRVERNGEREEETHDHULE0950&
IEC60950I & L TLVET  (BEFE)

Note that the power module 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.

CONI-E 1-VMERERICE1-REFH O TOERAD T, RERIEITE
BEEBEHITF . ANFIVDTFABIZEIEE TR AEK20ADE1—
REEHLTESD,

Ver. 1.1 Nov. 28, 2017



F DK Delivering Next Generation Technology

_,;!A,-GJJ’ Series

FPER48T05006***

36-75Vpc Input, 6.0A, 50Vpc Output

Characterization

Overview

The power module 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.

CONT-E 1-MERETL-T09  $1ZE BHEK. 25-MT797H,
RUDroM OV OB, Yo7 MR BINBREBGEEZEL . &F
TERBERETHMMATONET, T4 RTERORIGUEZD
A=Y ICIBEENTOET,

Test Conditions

To ensure measurement accuracy and reproducibility,
all thermal and efficiency data were taken with the
power module 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.

BERE. RUBEMZERICTSHIC. 2TORE. RUME
T -3FE AL SN R EFMER N IS )T 1-VE R B FL TR
BLTWES  REFTES - EFOKIF RO A RRRHFHFENICRES
HIET . RBEREE. RUABZREICEELTVET,

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
power module 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 power module
to the PCB, thereby providing a worst-case but
consistent set of conditions for thermal
measurements.

BEEHER N (XEX0.060"(1.6mm)EDAEPCBTERL TLVET . &
E2E DIREEN T 1-VERET H-HDN IV EFDERGE A~ DN
4=V DHITRELTVET , REI2EIL70 u mDAETED . RUVIFY
MIMUERBLTWET . COLSIKBOMBEERYGDALLEER
EFEER N IE. NT-E 21— WD SPCBADBED kK IFEHIRL . 7-AF
F-2ATHYLEALFBEOEVEEFMEHERELTOET,

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 T A D RFAREBREE IZKFH RO BIRE0LFM(BE AR e
% . NC)A S600LFME THZICHIETE | IRFREIL0°CTH585°C
EHIETEET  RERAEICERIMRIRY -2 (LB B EHEAL

Http://www.fdk.com
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TWEY, (RE. RURFSHR)

It is advisable to check the power module 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.

NI-t1- VD EEERBEOERRETAET 2 LEHBOLET,
HICERFEALOATINRET LTI ORKIEISENG & LAIE
NLETY BEAEICEFRIMRY T 774. RIEBEREHEL L
FRETEY AEREERTHEE. ROHIFITHDIEERCT0HE,
BIEBREE VLT B0, AWGAOD BB EHRELES AEXT
DAEICREGHEEZRGIZRLET,

Fig. F: Test Chamber

Ver. 1.1 Nov. 28, 2017
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36-75Vpc Input, 6.0A, 50Vpc Output

Thermal Derating fg%ﬁt)'fizq)ﬁ—l:s EHEMEDET. RUE 1-VOWIEF5|E#29

Fig.1-a shows the maximum available load current vs.
base-plate temperature rates for with base-plate.
Base-plate temperature was varied between 30°C Thermocouples A
and 100°C.

B1-alZa =27 V-MIEET VD H I -ATV-FEREDEHTIZE TS
RAHANERERLET . A -7 V-MEEIF30°C~100°COMEEE
SETLFET,

Fig.1-b 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 50 LFM to 500 LFM (0.25 m/s to 2.5
m/s). The power module was mounted horizontally,
and the airflow was parallel to the short axis of the Fig. G. Location of thermocouples for themal testing
power module, going from pin 3 to pin 1. (With base-plate)
H1-blIHIRHBELAEDEHTICETEIRAENERERLE
¥, BB E (XA E50LFM~500LFM® &4 T30°C~85°C D% L&Y
SETWET AT 1-MFKFIZEHEL. BREENT-T 1-1D
BFARICET T UMSIEVIZAIFTRDTOET,

Thermocouples

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 power module
ERDAREHTRALENERDEITTROLBYERLET.

M) WFhLOBROBEHI125°CICEELBFROH HERIE.
XiF

(i) NT-E 1~V DLATHERER Fig. H: Location of thermocouples for thermal testing

. (Without base-plate)
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(surface) or 110°C(back) in normal
operation.

BET T OEERNTEESE 502, B MEEIX125°CEE
ABEVESICTEEIZSV, #- T BEEBERICRGITRY ED
HEXOBEN125°C(REE(E110°CEImMERBIELLIIZLTL
FZ&0y,

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 power module
reliability.

EEEMNERSNIZETOREAY. RERERBET 8L
HERAAEDIBEIE. 85°CERBALVERTHEALTTEL, 85C%E#R
ZORETORBEBEL. KRB OEREICHEES5RDEDDH
VEY,

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

HABRT IV -Th-7T CTHRESh-EBERTEAERLE

Htp://www.fdk.com Page 9 of 16 Ver. 1.1 Nov. 28, 2017



F DK Delivering Next Generation Technology

_;!Aﬁ!f Series

FPER48T05006***
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Efficiency

Fig.2 shows efficiency vs. load current at an ambient
temperature of 25°C, airflow of 400LFM (2.0m/s) with
horizontal mounting and input voltages of 41V, 48V
and 75V.

H2(ZIRERE25°C. ELZ400LFM (2.0m/s), KERE, AHEFE4Y,
48V, TSVEFIZBIT 2B R EREMNED T IIITT

Power dissipation

Fig.3 shows power dissipation vs. load current at an
ambient temperature of 25°C, airflow of 400LFM
(2.0m/s) with horizontal mounting and input voltages
of 41, 48V and 75V.

3IXIREEB E25°C. B E400LFM (2.0m/s), JKFERE, AHEBE4V
48V, 15V ICH T2 BRI EREBENHEEDTIINTT,

Start-up

Fig.4d and Fig.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.
RAEFEERAR) TON/OFFE VIZ L DEENBF DT, S ERIVT Y
YEYEELOHNERILL EAYRBERL, RUBESITRLET,

Transient Response

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

HelFEFEROEHICHIT SHABELEETRLES .

Ripple and Noise

Fig.7 shows the output voltage ripple waveform,
measured at full rated load current with 330uF
Electrolytic and 0.1uF ceramic across the output.
H7IRAEHTHAIHFREIZ330 4 FOEMRIVT UYL u FD 173y
YTV ER - KETRAELRRE D ERBOH D)7 VEER
BERLET,

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

AARF T VIEESITRT AR 97 ZE>THAILTLET . A
NRE 7 VERIER9, RURI0IZRLET

Line Regulation

Fig.13 shows the Line regulation, when the input
voltage is 36 V or more, 53.5 V output can be
made.

H13IES ML ¥alb—2avERLET ANBEMNIGVULEDEEIC
EESISVEH DSEHIENTEET,
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Load [A]

30 40 50 60 70 80 90 100 110
Base-plate temperature [degC]

Fig.1-a: Available load current vs. base-plate
temperature rates for V\y=48V with base-plate.
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Fig.2: Efficiency vs. load current and input voltage
for power module mounted horizontally with airflow
400LFM (2.0m/s) and Ta=25°C.
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Fig.1-b: Available load current vs. ambient
temperature and airflow rates for V\y=48V without
base-plate (open frame). Airflow is from Pin 3 to
Pin 1. Maximum component temperature =125°C
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Fig.3: Power Loss vs. load current and input
voltage for power module mounted horizontally with
airflow 400LFM (2.0m/s) and Ta=25°C.

Ver. 1.1 Nov. 28, 2017



F DK Delivering Next Generation Technology

_,;!A,-GJJ’ Series

FPER48T05006***

36-75Vpc Input, 6.0A, 50Vpc Output

Preliminary Data Sheet

Tk Stop, b
: u H H . + H

 ONIOFF -«

@ 200V W M4.00ms A Ch3 \ 3.0V
ch3[ 5.00v & _
1i[10.00 %

Fig.4: Turn-on transient at full rated load current
(resistive) 330uF cap at V=48V, triggered via
ON/OFF pin. Top trace: ON/OFF signal (5V/div).
Bottom trace: output voltage (20V/div). Time scale:
4ms/div

1.B.D

Fig.6: Output voltage response to load current
step-change (0%<100%) at Vin=48V. Top trace:
Output voltage (xxxV/div). Bottom trace: load
current (xxxA/div). Current slew rate: xxxA/us.
Co=330uF Electrolytic, Time scale: xxxs/div

Http://www.fdk.com
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1.B.D

Fig.5: Turn-on transient at full rated load current
(resistive) plus T.B.D pF at V|y=48V, triggered via
ON/OFF pin. Top trace: ON/OFF signal (5V/div).
Bottom trace: output voltage (20V/div). Time scale:
4ms/div

Tek Stop i ]
SEEEE SRR SRR RS RN RS I

B Zomvn T MTo0us Al Chi -4 00mY

W[10.60 %
Fig.7: Output voltage ripple (200mV/div) at full rated
load current into a resistive load with Co=330uF

Electrolytic and 0.1pF ceramic, Vy=48V. Time
scale: 2us/div
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FPER48T05006xxx

68uF | 68uF

Fig.8: Test Set-up for measuring input reflected
ripple current.

Tok Stop ek
. '.l .

M2.00us] A Ch1 /—1.00mA
0 [10.00 %

Fig.9: Input reflected ripple current, Is (200mA/div),
measured through at the source at full rated load
current and V\y=48V. Time scale: 2us/div.
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Fig.11: Output voltage vs. load current showing
current limit point and power module shutdown
point. (V\y =48V)
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Tk Stop et

1.00AQ M 2.00us A Chl £ 0.00A

15/10.00 %

Fig.10: Input reflected ripple current, Ic (1.0A/div),
measured through at the source at full rated load
current and V\y=48V. Time scale: 2us/div.

1.B.D

Fig.12: Load current (top trace, xxxA/div, xxxs/div)
into a 10mQ short circuit during restart,

at Viy =48V. Bottom trace (xxxA/div, xxxs/div) is an
expansion of the top trace.
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Fig.13: Output voltage vs. Input voltage.
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Mechanical Drawing

Open Frame Version

Pin Connections
—:]— Pin # Function
1 Vin (+)
2 ON/OFF
3 Vin (<)
o [] o
(8 10 o o 4 Vout (-)
& o ][] o | ¥ 5 TB.D
el | OO0 CI[] Jetois B.
r~ /—\ Pt
o, () | @ 6 TRIM
o a - - 7 SENSE (+)
58.4:05 8 Vout (+)
NOTES
1 lj:\ 1. All dimension are millimeters.
kd |ﬁ l l —r— | 2. Unless otherwise specified,
= I T T tolerances are +/-0.25.
i W Eﬂ 3. Pin material: copper.
I 4. Pin finish: Tin over Nickel.
5. Pins 1-3 and 5-7 are ¢1.02(0.040)
with ¢1.80(0.071) shoulder.
. . 6. Pins 4 and 8 are ¢1.58(0.062) with
Pin Shape type:"A"=3.68mm 92.40(0.094) shoulder.
Pin Shape type:”L"=6.00mm 7. Converter weight: T.B.D g.

Base-plate Version

% & 4-M3

[ = | / Screw penetration :
/ Less thon 2.54mm
/
/
/
fanyl Gﬁ{
~ (N7 A -
| © + o
— —_— 0
ki 5@
@ +2 -+ o -
ooy =
o @ } ]
} Panye s o
WA= W
a g 50.8 Y
™ - ™
58.4:05
S |
] UW ‘ | | | ﬁu

Pin Shape type:”A”=3.68mm
Pin Shape type:”L”=6.00mm
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Part Numbering Scheme

Product | . sub | Nominal | o inting | Output | Rated | ON/OFF Pin .

. Size . Input ; Option
Series Series Scheme | Voltage | Current Logic Shape
Voltage

FP E R 48 T 050 06 * * -H

Series Eighth | Regulati Through N: Negative A-STD Base
g 48V 50.0V 6A e (3.68mm)

Name Brick on Hole P:Positive L-6.0mm Plate

Example of Part Numbering
ON/OFF Logic=Negative, Open Frame Version : FPER48T05006NA
ON/OFF Logic=Negative, Base-plate Version : FPER48T05006NA-H

Notes

PATTERN DESIGN: Do not wire your PCB under the converter. It may fail in isolation voltage. If wiring under the converter is needed,
please contact our sales representative.

No-VEEET: BRETORBNI-VERIIHREMETREZRLTITHOHELTTIN, LT 2B ITERT SHEITHEMEXICCHIEZHSELNL
E3

FPER48T05006 * * - H (base-plate version) are dedicated for dip soldering. Please do not apply excessive heat process such as PIP
process or reflow soldering. If the resin used inside the module is damaged, there is a risk of causing a serious quality degradation.
FPERA48T05006 * *—H(A'—=Z7'L—kfR) &, T 17 (AT HER T, PIP 708X, V70-HEBELREAEMZ D TRIEHPHEEN, £/ 1- VAT T
FERALTWARIEAHIEL EELGSRBEETICOANYET,

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.
BELUVERDT7)r-vav: FDKHEGITEGHIFERE. SRGREICERINDHRRE. TEEIEATLAZEICS THEERMELTIL, FDK
DEREELLTOFERAKRAShFERA,

Operating Conditions: Do not use power modules under the following conditions because all these factors deteriorate the power module
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.

FERERE: AN - 1-VEUTISRIBRETCIHERICELANTESN, SThEIENT-E 1- LD HE LESE . REDEE. MEDORR LA
YET, 1) KEDDDIEHCLEDHIHEBETIESThOHDIHF. 2) BEME.ETENR GRiLKkE. BERE. ER. 70E=7% FHEX
B, 3) ERME.SIRMEDOHENAFHER. 4 BMEDZUMEFT. 5) BE. FEMESh-ERH. 6) &K, M. FR. BRBFIZES5SN D5,
XIF 7) BELRE. XIEEENMH DS

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

SEEE. RURFGABRSNSEETOFER: AnNT-1/1-IE2EEENE. RITEFGHERSNDEETHERTHEHEEICE. ANT-T 21—
IDBRERBETHEEDIC, BEHFEOEBEEICEVWTEEE L TOERMLEFGEREDL THERASHEREL TSN,

CLEANSING : Cleansing of this power module 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 power module.

i ANT-T - MDEETHRENVLERA, EETIEEOREEHE. BEREFEERITEVTERNT-T -V O/ HREICEEN EL
BEHRLTRELTZEL,

FDK CORPORATION shall not be liable for any infringement or dispute arising in connection with the effect of out third party's intellectual
property rights or other rights during your use of our products or information described in this datasheet. NO license to use the lights
mentioned above shall be granted.

L34 EHORERE LT HOBEROFEAICKHL T, YHBL LKIXEZEOHMMMEEZOMBOERICOAIDOIBENREL-SEIE.
FDKIZZFDEZESLDTEHYFE R A, Tz, ChODEFDOREEDHFEFTILDTIEHYEE A,

SPECIFICATION CHANGES AND REVISIONS: Specifications are revision-controlled, but are subject to change without notice.
EHROEBEME: ARERBIZS>TEEINTOFETA, FELULTEETHEENTENET,
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