F DK Delivering Next Generation Technology

_,;!Aﬁ!f Series

FPER48T01225*A

36-75Vdc Input, 25A, 12Vdc Output

The ;JMJ-" 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.
BRI 7 )yIDC/DON I-E 1- ) Sease? OYY-R [FERIBL DL
VERFIT. BHTEN-ESRMNEE, RUEREHMZRELEY, o
DN/ 1-ME, EER RVAZEOLHEVBRETEME, SEEN
T2V - D ERENDIBA, XIEDPATOERIZRETY

The FPER48T01225*A power modules of the §m¢€2
Series are eighth brick power modules that operate
from a 36Vdc to 75Vdc input and provide a tightly
regulated 12V dc output. It delivers up to 25A of
output current. Its thermal performance is excellent.
Sease )-2° 0> FPERABTO1225%A(336V ~ 75V A 71 TEIFEL . 12V
DEWHNEEEEERAT=1/87)yINT-1/1-VTT, 25A%HAH
AIEETY ., FPER4STO1225+ALBN I RERELEH>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.

EIBRERET, MBLERE, RUN Y-V V) BE OB R THIRERDE
ERET. SEERERRAICKRBELINTOET, FRICEL:
MELEEEEEELERRE ., BEREMT . RUFDKD R L
DBEHEET IR EYb0ENET,

Applications

e Intermediate Bus Architecture
PN AERYATL

e Telecommunications
TLALYATL

o Data/Voice processing
TR ATA

o Distributed power Architecture
DREERVATL

o Computing (Servers, Workstations)
WE - SBRG-N -, 1-)RT-VaY)
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FPER48T01225*A

Features
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RoOHS compliant  RoHS##1

Delivers up to 25A (300W)

25A (300W)E THFA AT AE

High efficiency =%

Industry-standard eighth brick footprint and pinout
EFZED1/8779Y I9rT )b VELEI

Small size and low profile: 2.30” x 0.90” x 0.45”
INE K TMER(58.4 x 22.8 x11.6mm)

No minimum load required B/NE&RIFFE

Start up into pre-biased output

H AT IN AT A B> THEEN AT AE

Meets basic insulation requirements of EN60950
EN60950D ERE#E G % 2

Input to output isolation: 2,250Vdc

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

Fully protected: OCP, OTP, OVP, UVLO

REWEE: BER. B BEE. BEEM)ITI

Remote output voltage sense

Output voltage trim using industry-standard trim
equations FEFRZHEDHEHEEI DY ILMEE

High reliability, MTBF = 3.5 Million Hours (30°C)
=S4 MTBF = 3.5 Million Hours (30°C)

UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950

UL60950, CB SchemeldBS

All materials meet UL94, V-0 flammability rating
2TOEFRIE UL V-0l ES

Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HMERI4VA—1FE DIKAETFCCHFAB, RUEN5S50227ABZ i B L
EX

Ver. 1.4 Nov. 28, 2016
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FPER48T01225*A Preliminary Data Sheet

36-75Vdc Input, 25A, 12Vdc Output

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

FEMNENGSS EREEESNEANEBE. AfF. EEEETERSINET,
Conditions: Ta=25degC, Airflow=400LFM (2.0m/s), Vin=48Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
ABSOLUTE MAXIMUM RATINGS®

Input Voltage Continuous 0 80 Vdc
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 2,250 Vdc
Isolation Resistance 10 MQ
Isolation Capacitance 2,200 pF
INPUT CHARACTERISTICS
Operating Input Voltage Range 36 48 75 Vdc
Input Under Voltage Lockout
Turn-on Threshold 32.0 35.0 Vdc
Turn-off Threshold 31.0 32.0 Vdc
Input Voltage Transient 100mS 100 Vdc
Maximum Input Current lout=25Adc, @40Vdc in 7.8 Adc

Vin = 48V, power module

Input Stand-by Current (module disabled) disabled 10 mA

Input No Load Current (module enabled) Vi = 449, eer meelis 90 mA
enabled

Input Reflected-Ripple Current Full load, 10uH source 60 mAp-p

inductance

'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 RREREBAIZANRET T I-T IS RVRESN - ERBREBAEEIL, HEEDET . RAEEMEDET. RUE 1-LOKEE
BIEECTIENHBYET,
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FPER48T01225*A Preliminary Data Sheet

36-75Vdc Input, 25A, 12Vdc Output

Electrical Specifications (Continued)
BRI #S)

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS

Nominal Output Voltage Vin=40V to Vin=75V 11.5 11.7 11.85 Vdc

Output Voltage Range
(Overall operating input
Total Output Voltage voltage(40~75V) , resistive load 11 12.5 Vdc
and temperature conditions
until end of life)

Load Regulation Vin=40V to Vin=75V 200 mV
Output Ripple and Noise BW=20MHz Co=470uF OS cap 200 mVp-p
External Load Capacitance 470 5,000 uF
Output Current Range 0 25 A
Output Current Limit Inception (lout) 35 A
Output Short-Circuit Current Short=10mQ 10 Arms

Transient Response
25% load step change with di/dt=5A/ps

Efficiency 100% Load (25A) 95 %
FEATURE CHARACTERISTICS

Co=470uF OS cap 3 %

Switching Frequency Output 210 kHz
Turn-On Delay Time Full resistive load
. . ) . From Vin=Vin(min) to
with Vin (module enabled, then Vin applied) 0.1*Vout(nom) 4 ms
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 1 ms

From 0.1*Vout(nom) to

Rise Time (Full resistive load) 0.9*Vout(nom) 65 ms
ON/OFF Control (Negative Logic)
Module Off 25 20 Vdc
Module On -0.5 0.8 Vdc

Htp://www.fdk.com Page 3 of 17 Ver. 1.4 Nov. 28, 2016



F DK Delivering Next Generation Technology

6!&9!3’ Series

FPER48T01225*A

36-75Vdc Input, 25A, 12Vdc Output

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPER48T01225*A
power module. The addition of a 100uF electrolytic
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 5,000uF.

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

AR RUHATVDIU5 950 AILFPER4STO1225+A DR EENEIZK
EURELNHYET., ZLDTIVI—YavTANFMVIZESRANI QRFED
100uF BT UHEMITEHIETNT-E 1- LD REBEATRET
T ARWISThYI VI IVT UM KT I —Yau TIE, 5,000uFE T
RELTEMET BLSEFASINTUVET . AN, RUH AFMVICERE
VTUHERERTAEE . BT U ORESLICTEEZEL,

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.

HAYTNERMZL N I-E 1- VDR EUEHEICT 50, &
ESROH AIVT U ZEMIFTTEN, BEROFERLEHE AT
EBD=OICEFRDEHEICCNEDIVT I ERETHILEREOL
EX

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&EEVIIVin-GBEL N EEELLIZT-MERIZEYnT-
T/ 1-VEON/OFFF 2 DIEATEEY, JE-Pvba-LIEF Y 7.7°&
T4 DAREEMNFEETT . —AREYA)T—ION/OFFEIERZBRIAITTR
LET,

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.

Y 747°0Y 799 IFON/OFFE VAV SRR R ITHigh (open) TEIVEL . SREERY
ICLowTELELET, ON/OFFEVARIER (1-7VDHE . N'I-T
Y 1-IEONLET . HIEMIHigh/LowD EESFITER M HES R
LTLFESLY,

Http://www.fdk.com
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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 IXON/OFFE Y N SR EREICLow TEIYEL . SRERAY I High
(open) CELLLET , ON/OFFEVAVIn()IZEFINTLSIHEE. IVt
A-MEE M ESTHENT-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-VREBTI WTY7 ENTLVET , ON/OFFEVZEERE)
T HI=OITHEMBIRIYF . F-7VAV) -0 R RILFET# {6 F AT 8%
TY, HATEHRIZ0SVUTOERETO2mMAETEREREILE
AHYET ., ImAETHRE DI EEREK+20V)H ON/OFFE' V% ER
BT LSDIFERTEETT .

(O onvorF

Converter

O Vin—

Fig A: A typical configuration for remote ON/OFF

Ver. 1.4 Nov. 28, 2016



F DK Delivering Next Generation Technology

6!&9!3’ Series

FPER48T01225*A

36-75Vdc Input, 25A, 12Vdc 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 5)
and SENSE(+) (Pin 7) pins should be connected
across the load or at the point where regulation is
needed (see Fig. B).

NI=E - D AHFEBREREABELTIVMEE AR IR ED
BTRETIEEMTEMET 57-HIZ(E. SENSEC) (Pin 5) &
SENSE(+) (Pin 7) ZARMEIA, RITEEHFEISDELF 1UMIERL
F9. (IBSH)

— 1 @Vin(+) Vout(+) @
SENSE(+
T FPER Series ) o
Vin Power Module TRIM @ Rload
SENSE (-) e
— 1 @Vin(?) Vout(-) @

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
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-MYADHE THUVES . SENSEC)E V(I Vout(-) 4FEE™Y) &.
SENSE(MEVIEVout(+) BFL™Y) [CHEfEL. M A BEDEEREEHEE
IZLEY. SENSEEVAEHRIN TOVEWEHNBEEXREDELY D
THCERLET.

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 A R~ DERRIL) TN EE
RITIECL TS, ALBM TEERBRTDHHEE L, VIAMTRD
FEREHEIOLES,

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~V DO H D EEREOVP)IEVout(+)&Vout OF D EEIC
KEFEL, LVAL VRO BEICITIKFLERE A, OVPOFHEHMNIE
BECT=012. NI-E 1- A D NG F AR O ERR A (BEN 1Y)
[EE&/ML TS,

Http://www.fdk.com
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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 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-MUABBE R BRI TOEEZGIET 570, HNhEDEEEE
BLYLELET, VATAORAH TIRALHICBEL. NT-E 1-LD
HEABNDRRAERENEEALGVLIITEREL T LI, LWTh
DHNEBBEHIZEVTENT-E 1- VDR RKEREHIET L—T107 H-
TICRBINRAHNEREEABETRESNET,
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F DK Delivering Next Generation Technology
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FPER48T01225*A

36-75Vdc Input, 25A, 12Vdc Output

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.

HABEFNMEMEREER T HE T EREBEEITHL +10% -20%D5H
BNARETT.

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 EVIEHABEDMN IV ZEHEITNIEREKICLTEEET,
MDDIMRAERDBEVNESIZ, N T-FV 21— VR E TTRIMEG F &
SENSEC#H FRIZ01uF DIV T VY A EREN 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):

HABEFEZERSEDWMATYIZIE (RICSE)., MAEH Ry &
TRIM(Pin 6)& SENSE(+) (Pin T)RIZ#ERELET.

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

R = -10.22 [kQ]
where,

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

(VO-REQ 3 VO-NOM) x 1 00 [%]

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.
HABEEZEREEDMATIT)EE AIETOHRAD LS )-F
V- DERRERBENCBIANESITERL T,

— 1@ Vin(+) Vout(+)
SENSE(+ *
T FPER Series *) .%R
Vin Power Module TRIM @ e
SENSE() e Rload
— 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):
HABFEZEZTHFRMAGINIZIE (RIIDSR)., MAEI Row &
TRIM(Pin 6)& SENSE(-) (Pin 5)fEIZ#E#ELE T ..

M 1022k

A

RT-DWN =

where.

Rt.own = Required value of trim-down resistor [kQ]
And A is as defined above.

The above equations are standard in the industry for
isolated brick power modules.
LROMNMEREDFEAEFIEBET Y INT-T -V TERITE
TY.

— 1@ Vin(+) Vout(+) @
SENSE(+
T FPER Series ¢) o Rload
Vin Power Module TRIM @] §
Rr
SENSE (-) .% o
— | @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 power module’s output pins
with remote sense should not exceed 110% of
nominal output voltage:

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

EREABEDINEEZHMATY? | RITBELVAE, FLHERR
EEREOVPIOBRHDOERELGYFET,

NE-MUABON -/ 1- VDO H DG FREEENERE NEED110%
EBIOEIZLTTEL,

Ver. 1.4 Nov. 28, 2016
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6!&9!3’ Series

FPER48T01225*A

36-75Vdc Input, 25A, 12Vdc 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 32.0V. It will then turn on automatically when
the input voltage reaches typically 34.5V.
BELTLWSIRET, ANWBEMNTYPTI20VRHEICRDENT-EY 1~
MIBEBWIEIELET . &=, ANBEMNTYPTIMEVLLLIZESE
NO-E - BERICEIEERIIELETS .

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 5ms until the
over-current or short circuit condition is removed.
CONT-E 1-LFBEREAFERICHLECRELEYS. BER
KEEITHDE NI 1-MMEVM IV T HETHAERZETESEE
T NT-E ARy VTR OCPIREE. XILBFIEKRAEIRSH
BFET B&ZomsEBICHEFEBEYRLET,

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 5ms until
the OVP condition is removed.

CONT-E LT NIHEOBEFERELET ., HAHKOEE
OVPEEEEL THIL-EEETROONIZLEMEZBZ S9N
ILET . NI - VT L BERIRENRIRIND
FTHLTIMSEBICHEBERVIRLET,

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).
CONI-E -V ISIMEBREREEZELTVEY BEEUEEREIC
KO TMEIREEICHDE, CONT-EV 1-VMEBEBMIZELELET . &
2HREICETTAPLEBMITERLET . (BEY D)

Http://www.fdk.com
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Safety Requirements

The FPER48T01225*A power module is provided
with basic insulation between input and output
circuits according to IEC60950 standards. It features
2,250Vdc isolation from input to output, and
input-to-output resistance is greater than 10MQ.
FPER48T01225*A(XIEC609504E 81T A - W A EBE M Z S TLY
£Y . F=. AD-HARIE2250VdcDIiEEELTEY. BRIEHRIE
1OMQLLEHYETS,

This power module meets North American and
International safety regulatory requirements per
UL60950 and EN60950. (Pending)

CONT-E 21—V RRVERMNGEREEETHDHULE0950&
EN60950IE &L TLVET . (BFFE)

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.

CONT-T/ 1-MERBRICE1-RAEH S TVFERAD T, RERIEITE
BESEBIOITIE ARFVDTFARICEFHE TRAER TRDOL2-
AEEBELTESL,

Output Voltage Fuse Rating

12V 15A

Page 7 of 17
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36-75Vdc Input, 25A, 12Vdc 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.

CONI-E 1-METBET AL -T409  $hFE, BHIEKR. R9-IT797 B,
BRUYwM OB QEME. Yo7 - /MR BMAREBLEEZST. &F
TEGHERBTHEMAIOAET, T4 RERBORIELIED
NV 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. RUBBRMEERREICT DT ETORE. RUME
T AFEE R SN R ETEL N IS T-F 1~V EF B FLTE
BLTWET  REFEF - EFOKF RO A RRRHFHENICHRES
BHLET.RERE. RUREERFBICEELTVET,

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.

R EFEA M (X/EE0.060"(1.6mm)ED4EPCBTIERL TLVEY . &
E2BDIEIINT-E 1-VERETB-HOON IV ERBEHBA~ADN
4—DHITRELTVET , REREXTOu mOIRETEN. KUY 7Y
MIMUERBLTWET . COESICKRBOMBERYLDHELLEEER
A M 1E. NT-T 1~V NSPCBADED HITEHIRL ., 7-Ab
F-2THYENLFEOEVEEFFBEHEERLTVET,

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)

FDK#AYY T 0 B REERE B 13K F A5 R DB E50LFM(E Axt it e
F%. NC)) 5600LFME THEE ISHIf# T, BREFREIZ30°CH585°C

Http://www.fdk.com
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EHRETEET RERTICIEFRMRIRY -7 5 ERBREHERAL
TWET . (BE. RUEFSER)

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-E -V DBREEREOERARETAET HILESBOLET,
HICEFEALOATINRET LTI ORKIEISENGELAIE
MNLETY  BRERAEICEFRIMRY T 774, RIEBEREHEL L
FRETEY AEREFERTHHE. AOBIFISHEEERHCT0HE,
BIEBEE VLT 20 AWGAODHBEREHRELES BAEXT
DAEICRELGMEEZRGITRLET,

Fig. F: Test Chamber

Ver. 1.4 Nov. 28, 2016
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Thermal Derating

Fig.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 200 LFM to 500 LFM (1 m/s to
2.5 m/s). The power module was mounted
horizontally, and the airflow was parallel to the short
axis of the power module, going from pin 1 to pin 3.
HIEHIBEEELABOEH TICETIRAHNERERLE
9, BB E (LA E200LFM~ 500LFM D 54 T30°C ~85°C D fEI & %%
BEETOET AT 1-LIKFEISREL. ARZENT-E 1-)
DEFAMICFITTIEVASIEVIZAIFT TRV TLET,

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 (25A)
ERDAEREHTRAENERDEITTROLBYERLET.

M) WFRLDOIBRDBEMN125°CIZEZELI B ROE hEFRIE.
X%

(i) NI-E -V D ATERER (25A)

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.
BETI-TOVOBERNTEHESESHIC, BREE125°CEE
ZBHEVWESICTERLEZSN, #o T EEBERICRGISRT LED
REMOREMNM2CEBRAELELSITLTIZEN,

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.

EEEENERINIEETOHEAY. EREERBIET 84T
FERAEDBE L. 85°CEBARVERATHEALTTIL, 85°CER
ZPRETORKEBSED, FUSOEEEICHELESRPILNH
YES,

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 T -7 TRESh-EREREBR ERLI-IE
FEIE, HEEDET . EEEDOET. RUTV 1- I OBIEESIERIT
EABYET,

Http://www.fdk.com
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Thermocouples

Fig. G: Location of thermocouples for thermal testing

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 40V, 48V
and 75V.

H2(L B EE25°C, A E400LFM (20m/s), KEEHE AHERE
40V, 48V, RUTSVEFZ BT AR EREIEDIOIINTT,

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 40V, 48V and 75V.

E3IE RSB E25°C. A EA00LFM (20m/s), K PRE A NERE
40V, 48V, RUTSVRRICE TR AR EREBNHEDTWITT,

Start-up

Fig4 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.
RARAFIER AR TON/OFFL VIZ L BBEIFFIC DL T, SHERIVT Y
FYEYEELOH DEENLS LAY RIEER4. RUEESITRLET .
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Transient Response

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

HeFEFMEROEBIHT SHABELEETRLEY,

Ripple and Noise

Fig.7 shows the output voltage ripple waveform,
measured at full rated load current with an electrolytic
capacitors of low ESR 470uF across the output.

B7I& R KRB TH N FMIZ470uF DIEESRE IV E 11T 1= KEET
BEL-RREAERBOH NI VEEEBERLET,

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

AARE)7 WEESIZRT R 7y 7 EE>TERAILTLET . A
HRGTVERIERI. RURI0IZRLET,
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36-75Vdc Input, 25A, 12Vdc Output

25 ®» = 4+
E \
£t 15
~
o
+
=
g‘ 10
C —+—b500LFM
—=—400LFM
5
—+—200LFM
BOLFM
0 I
30 40 50 60 70 80
Ambient Temp [DegC]

Fig.1-a: Available load current vs. ambient
temperature and airflow rates for Vin=48V with
baseplate. Airflow is from Pin 1 to Pin 3. Maximum
component temperature =125°C
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Fig.1-b:  Available current vs. ambient
temperature and airflow rates for Vin=48V without
baseplate (open frame). Airflow is from Pin 1 to Pin 3.
Maximum component temperature =125°C
100 25
_,‘-'-"-'__
” — ] ? e /
- Y0 -
a; / / 2 55 / S
w
HE £ L / /
2 i
i —40Vin 10 e -
’ | T / =T
—48Vin .
—40Vin
—T75Vin " )
5 — — —48Vin
75 —
/ | —T5Vin
70 0 i
0 5 10 15 20 25 0 5 20 25

Load Current(A)

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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10 15
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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. 1.4 Nov. 28, 2016



F DK Delivering Next Generation Technology ;!AI;! o .
: 4 Series

FPER48T01225*A Preliminary Data Sheet

36-75Vdc Input, 25A, 12Vdc Output

Fig.4: Turn-on transient at full rated load current Fig.5: Turn-on transient at full rated load current
(resistive) 470uF OS cap at Vin=48V, triggered via (resistive) plus 5000uF at Vin=48V, triggered via
ON/OFF pin. Top trace: ON/OFF signal (2V/div). ON/OFF pin. Top trace: ON/OFF signal (2V/div).
Bottom trace: output voltage (5V/div). Time scale: Bottom trace: output voltage (5V/div). Time scale:
20ms/div 20ms/div

Fig.6: Output voltage response to load current Fig.7: Output voltage ripple (20mV/div) at full rated
step-change (75%<100%) at Vin=48V. Top trace: load current into a resistive load with Co=470uF OS
Output voltage (100mV/div). Bottom trace: load cap and Vin=48V. Time scale: 2us/div

current (10A/div). Current slew rate: 5A/us. Co=
470uF OS cap Time scale: 200us/div
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Is 10uH Ic

— — +
C) + + Power Vout
in\ &
Vil 100uFI 33uF module gSOuF
cap

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

r, 'l B Y A TV - W

Fig.9: Input reflected ripple current, Is (50mA/div), Fig.10: Input reflected ripple current, Ic (1A/div),
measured through 10uH at the source at full rated measured through 10uH at the source at full rated
load current and Vin=48V. Time scale: 4us/div. load current and Vin=48V. Time scale: 4us/div.

N
=~

—
[

—
[=]

Output Voltage(V)

0 L 1 L L
0 10 20 30 40

OQutput Current(A)

Fig.11: Output voltage vs. load current showing Fig.12: Load current (10A/div, 100ms/div) into a
current limit point and power module shutdown 10mQ short circuit during restart, at Vin = 48V.
point. (Vin =48V)
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Mechanical Drawing

Open Frame Version

Pin Connections

e | Pin # Function
<= &4 31 ) 1 Vin (+)
el = & &l w|H
% 5 R Al <l 919 2 ON/OFF
=3 S8 Bs 29 HE @) e
il - & i Rl B 3 Vin (-)
= B8 19 4 Vout (-)
5 SENSE (-)
50.8 3.8
1Z.000) L1500 6 TRIM
— 7 SENSE (+)
(2,300,023
TOP VIEW OF BOARD 8 Vout (+)
Notes
N | — . All dimensions are in millimeters (inches).
Eﬂf_’ ] | | - . Unless otherwise specified, tolerances are
M ﬂ ‘ | +/- 0.25mm.
| [] . Pins 1-3 and 5-7 are ¢1.02 (0.040”) with
SIDE VEW OF BOARD ¢1.80 (0.071”) shoulder.
g Recommended TH dis.is ¢1.40(0.055")
. Pins 4 and 8 are ¢1.58 (0.062") with ¢ 2.40
(0.094”) shoulder.
_ Recommended TH dis.is ¢2.00(0.079").
Base Plate Version . Pin Material: Copper.
4-M3 _ . Pin Finish: Tin over Nickel.
- J Serew penefration ¢ Less than 2.54mm tioCInehst . Power module Weight: 34.2g (Open frame).
- _/ _ Y: Standard Type 3.68 (0.145")
. &« @ 5 . Long Type 6.00 (0.236")
fiaz | e vo 158 &y
L:ﬂ_ fa] = ®B7 ’ x %
i @ )
50.8 3.8
(2.000) L150)
58.4 0.5
(2.300+02)
TOP VIEW OF BOARD
| I I
E .y ; = | | FPEWETOTL A
fa3p =]
TNE v UH L_I FOE
> SIDE VIEW OF BOARD
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Part Numbering Scheme

Product Size Sub Series N?nmljntal Mounting  Output Rated ON/OFF Pin
Series b Scheme Voltage Current Logic Shape
Voltage
FP E R 48 T 012 25 * * -H
N:
Series Eighth Through . Negative A:STD Base
Name Brick Regulated 48v Hole 12.0v 25:25A P: L: Long Plate
Positive
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.

NE-VERET: EATEAONG-V5IEALITHRERREICHMERED FHEEZRBLTOV/-INNI-V SN DN I-VITEIEL TS
Z&0y,

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.

BELUVERDTII—Yay: FDOKEGIIEGHIFERE. BRVREICERINDERE. EIEEHEATLAEEICE ITEEER
mELTIE FDKDAEFEELGLTOFEAFRRIENEE A,

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.

FEARE: ANT7-t1-LELUTFISRTRECTIERICELANTIZEN, ChALENT-E 1-LOFHE S LSt . REDIHS.
HEORRAEGYET, 1) KEOINSEFHROLLEDN-OITHBETIEETNDH DG, 2) BEM. ExTHENR BREKER. B
B IBER. TUEZTE) FEXH.3) ERME. SIKMEOHLINAFTESR. 4) HEDZMER. 5) BE. F=EMESNFZERH.
6) &K, . FiR, BRBFIESOSNHG. X 7) BEGIRE . RIFEEA MO L5

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.

BIEEE. RURFHNERINIGEBETOFER: ANT-T1- V25 EENE. RIGREGHPERINIEETHERTHHESIC
F. ANT-T/ 1~V DBREERETHLLLIC, EHFROBRICBVWTEEE L TOEERLFMZRBLTERAEFEZREL T
=&y,

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.

HFE ANT-E - DRFITHEEN-LEE A,
REICHENBVEZEELTRELTZE,

ERTHEEDREEMHE. BEHFEBERICEVTENT-E 1- LD RS/ &

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

AHROERERE: ARERBICLSTEEINTOETN, PELLTEETHIBZANTETVET,
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Storage Condition:

Sealed bag Opened *
Storage Temperature Less than 40 degC Less than 30 degC
Storage Humidity Less than 90%RH Less than 60%RH

Non Condensing Non Condensing
Storage Life 12 months 168 hours

REFH

KRB EF FHEE *
RERE 40°CLLF 30°CLLF
REFEE 90%RHEAT (REFEHEC L) 60%RHEAT (REFEHECL)
REFHAR 127 ALV (ExE) 1686/ LLA
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