F DK Delivering Next Generation Technology

_,;!A,G!J’ Series

FPER48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

The Sy4¢.2 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.
BT YyIDC/DCNI-EY 1D TeAse2 )R [T L RABE DL VE
3T BOTEN-EIMHFE. RCBEREEZRHBLET. Con
-tV 1-bE HER RURAEOLHVRETEME, BEENT-T
Y- MENERENDIBA, XIIDPATOERICRETT

The FPER48T01238*A* power modules of the
Sesez Series are eighth brick power modules that
operate 48Vdc input and provide a tightly regulated
12V dc output. It delivers up to 37.5A of output current.
Its thermal performance is excellent.

Sensery)-R' ) FPERASTO1238%A%(£48VA I TEIMEL . 12VDELY
HAOBEREERA1/87YyINT-E 1~V TT, 375A%H ATTEE
TY . FPER4STO1238*A*(LBNI-EERMEERF>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 THIREMRDE
EHEE. STERENRACRELShTOET., FRICEBI
MRELEEE IS ELR KR, RERI RN, RUFDKO &L
DBEHEETIERIZEY BN ET,

Applications

¢ Intermediate Bus Architecture
RN ARV AT A

o Telecommunications
TLALYATL

o Data/Voice processing
F-9R0IBY AT A

o Distributed power Architecture
DB ERVATA

e Computing (Servers, Workstations)
WE 4R - = T-9RT-VaAY)
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FPER48T01238*A
(Open Frame version)

FPER48T01238*A-H
(Base-plate version)

Features

e ROHS compliant  RoHS##i1

e Delivers up to 37.5A/450W
37.5A/450WE CHEFATTHE

o High efficiency @Ea=

o Industry-standard eighth brick footprint and pinout
ERIZED1/87Y9Y F9hI UL VERF

o Small size and low profile: 2.30” x 0.90” x 0.51”
(Base-plate version)

INUE KTMEE (584 x 22.9 x13.0mm) R—RTFL—h&

e No minimum load required S/NAFHEFE

e Start up into pre-biased output
HAIZTYN AT RSB > THIEEN AT BE

¢ Input to output isolation: 2,250Vdc

¢ Positive or negative logic remote ON/OFF
ON/OFFRY IIEK Y 747 E4N'T47°

¢ Fully protected: OCP, OTP, OVP, UVLO
REWEE: BER. B BEE. BEEMITI

e Remote output voltage sense

e Output voltage trim using industry-standard trim
equations EFEXEDOHNEET DI ILMEE

o High reliability, MTBF = 3.1 Million Hours (30°C)
=148 MTBF = 3.1 Million Hours (30°C)

e UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC60950 (Pending)
UL60950, CB SchemeHR1& ¥ E

¢ All materials meet UL94, V-0 flammability rating
E£TOEGRIE UL V-0IEE

o Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HMERI(VA—1FE DIKAE TFCCYFAB., R UENS502295AB% i B L
7,
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Delivering Next Generation Technology ; ~
F DK €A SE4 Series

FPER48T01238*** Data Sheet

36-75Vdc Input, 37.5A, 12Vdc Output

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

ARMSENES. AREFEESNANERE. AfF . EESEETERAINET,
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? Input-Output, Input- Baseplate 2,250 Vdc
Isolation Resistance 10 MQ
Isolation Capacitance 1000 pF

INPUT CHARACTERISTICS

Operating Input Voltage Range 36 48 75 Vdc
Input Under Voltage Lockout
Turn-on Threshold 33.0 36.0 Vdc
Turn-off Threshold 31.0 34.0 Vdc
Input Voltage Transient 100mS 100 Vdc
Maximum Input Current lout=37.5Adc, @36Vdc in 11.8 Adc

Vin = 48V, power module

Input Stand-by Current (module disabled) disabled 15.5 mA
Input No Load Current (module enabled) \e/:a;l:gv’ PR (SN 114 mA
Input Reflected-Ripple Current Full load, 10uH source 65 mAp-p

inductance

'Absolute Maximum Ratings  ##xi&KERK

'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.

MR R REREBRIZANAET TV DT ICKVRESN - EREREEZ-BMEE. HEOET. REAEEEDOET. RUE/ 1-IOHEE
BIERITIENHYETS,

?|solation Voltage #@&#%ii £

Base plate is electrically connected to the output ground.
R—Z2FL—hrEH T DGNDA BRI HEHESMTOET,
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F DK Delivering Next Generation Technology

_6!&-9!3 Series

FPER48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

Electrical Specifications (Continued)

BEXMTE ()

Data Sheet

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Nominal Output Voltage Vin=48V 12 Vdc
Output Voltage Triming Range Vin=48V 6 13.2 Vdc
Output Voltage Range
Total Output Voltage Regulation (ngrqll operating input voltage , -3 +3 %
resistive load and temperature
conditions until end of life)
Output Ripple and Noise BW=20MHz Co=198uF (Ceramic capacitor) 90 mVp-p
External Load Capacitance 66 2200 uF
Output Current Range 0 375 A
Output Current leltllnceptlon 46.9 A
( Base plete version)
Output Short-Circuit Current Short=10mQ 1.7 Arms
Transient Response Co=200uF Ceramic+1500uF +350 mv
25% load step change with di/dt=0.5A/us Erectrolytic -
Efficiency 50%Load(18.75A)@Vin=48V 96 %
100% Load (37.5A) @Vin=48V 94.7 %
FEATURE CHARACTERISTICS
Switching Frequency Output 330 kHz
Turn-On Delay Time Full resistive load
. . . . From Vin=Vin(min) to
with Vin (module enabled, then Vin applied) 0.1*Vout(nom) 13 ms
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 13 ms
. . - From 0.1*Vout(nom) to
Rise Time (Full resistive load) 0.9*Vout(nom) 13 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. 2.0 Jan. 12, 2018




F DK Delivering Next Generation Technology

6!&9!3’ Series

FPER48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPER48T01238*A*
power module. The addition of a 33uF electrolytic
capacitor with an ESR < 1Q and 2.2uF ceramic
capacitor 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 2200uF.

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

AN RUEAFID105 740 AILFPER4STO1238+A* DR E Bk
RELGEEVPHYET, BLDTIVI-¥avTANFMVIZESRAN QK il
DIUFEMIVT U E22uFDEFIYIAVT UM T HIETNT-E 10
DREBENAIRETT . BREIRICT D7V IvT U hME<TI Y-
YTIE. 2200uFETRELTHET HLIRFENTVET . AN K
VHAFMVICEBRIVT VI EERT 215 E81E. BRI T HORESE
IZTEBELELSL,

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.

HAYTVERDZL NT-E 1- VO REUEREEITT 50, &
ESROH AIVT U ZE M IFTTEL, BEROFERLEH 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-METIZEYnI-
T/ 2-VEON/OFF 3 B DIZERATEEY . YE-Favba-LIFE Y 747°&
T4 DAREEMNAIRETT . —ARAYA)T—FON/OFFEIERZBRIAITR
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 [LON/OFFE' VAN R ER M ITHigh (open) TEIEL . SRIERY
ICLowTEIELET ., ON/OFFEVARIER (A-7TVDHE . N'7-%
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Y1-WIEONLET ., FEBMHigh/LowD EXEHBHEILERMNEEESE
LTLEEELY,

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.

A0 T47°0Y 99 ILON/OFFE VAV R ERHIICLow TEIEL . SR ERAYITHigh
(open) TIELELFET, ON/OFFEVANVIn()IZHEHSh TLSIHE. b
A-MEBHESTEN TV 1-LIFONLET,

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~ VREBTIATY7 N TLVES , ON/OFFL VA BRE)
T BOITHBMBIA YT F-7VaV)5-b50V A8, RILFETE{E R AE
TY, HATHHRAIZ0VUTOEETO2mMAEFTEREREILE
ABHYET. ImAETRESHEBEREGEK+20V)HON/OFFL Y Z BR
BT HOIERATEETT .

(O onvore

Converter

L~
1 b

Fig A: A typical configuration for remote ON/OFF

O
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F DK Delivering Next Generation Technology

6!&9!3 Series

FPER48T01238***

36-75Vdc Input, 37.5A, 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 1~ LD AHFEBEEHEABELFVIGEREERIHED
BTHRETHIEEBRTEMIET 51=HIZIE. SENSE(C) (Pin 5) &
SENSE(+) (Pin 7) Z& %A, RITBEERBENDELH(UMIERKL
9. (IBSH)

—1 @Vin(+) Vout(+) .--J\/
SENSE(+
T FPER Series ™) o
Vin Power Module TRIM @ Rload
SENSE (-)
—1 @Vin(-) Vout(-) ._l\/

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.
VE-MEVADNBETHEGDS, SENSEC)E VIEVout(-) 4FEE™Y) &
SENSE(MEVIEVout(+) (BFELY) ITHEKL. A BENEBEREEHEE
IZLFEY, SENSEEVAHEERSN TLVEWEH NERITRENELYD
THIZERLET.

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/NNMAST-8. tVAL VLB RANDERLRITIIVNE
BWISESLTZEL, LRM TEEERK T HEE L. VAMTRO
EREHEEBOLET.

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.
ZONT-E 1- LD E D EEREOVP)EVout(+)EVout FEI D BIEIC
REL. LVAL VD BREICHIKEFELEE A, OVPOFHEHMNIE
BFCT=012. NI-E 1~ M D NG F AR O R A (BEN 1Y)
I[EE&/MZLTEZELY,
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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-MUVABBE I BTRIRTOEEZGRET 570, HOEODBEEEE
BLYLELET, VATAORATEIREFICBEL. NT-E 1-LD
HABNPRRERBEHEBZIAVLSISEEL TS, WTh
DHNEBEHIZENTENT-E 1- VO RKERBEHNIET IL-T(09h—
VICRBEINRAEABERELEABEETHESNET,
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F DK Delivering Next Generation Technology

6!&9!3 Series

FPER48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

Output Voltage Adjust/TRIM (Pin 6)

The output voltage can be trimmed up 10% or down
50% relative to the nominal output voltage using an
external resistor.

HABEFHBEALIER T HE T ERBEEITHL +10% -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 EVEHEABREDMNIV EZEHETNIERERICLTEEET,
MDA EEOBENKSIZ NT-EV 21~ VAETTRIMEG F &
SENSE()if FEIZ0.1uF DIV T VY DS N TLVET

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):

HABFEZFERSEDAMNALTYIIZIE (RCSHE). MLAEH Rewp &
TRIM(Pin 6)& SENSE(+) (Pin DREIZ#ERELET .

5.11(100 + ANV 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=

Vo-req = 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 RIETOHRBEDOLSIINT-F
V- DRREBENFBZIHENLSITEEL TS,

—1 @ Vin(+) Vout(+) @
SENSE(+ *
T FPER Series *) ‘%RTUP
Vin Power Module TRIM @ '
SENSE () 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,
Rrown, should be connected between the TRIM (Pin
6) and SENSE(-) (Pin 5):

HABEZETIFHMLIINICZIE (RDSE). MAEKHR Rrow &
TRIM(Pin 6)& SENSE(-) (Pin 5)f(ZH#ELE T ..

M 1022k

RT—DWN = ‘A‘

where.

Rr.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.
EROMMERIEOHESEFRBERTYyINT-T -V TERIFE
TY,

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

[Vout(+) - Vout(-)] <[Vout(Nomnal)x110%] [V]
ERHNBEEDINERZLHMNATY? . RITEELVAIE, FREZE

EEREOVPIOREDRRALLGYET

E-MYABON - 1- VO DG FRBENEHRE AEED110%
FBAITUDRICLTTELY,
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F DK Delivering Next Generation Technology

6!&9!3’ Series

FPER48T01238***

36-75Vdc Input, 37.5A, 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 32.5V. It will then turn on automatically when
the input voltage reaches typically 34.5V.
BELTLSIRET, ANBEMNTYPTI2EVRHICIHRDENT-EY 1~
VMIBEBHIFIELES . Ff=. ANBEMNTYPTIMEVLLIZESE
NO-E - LME B ERICEMEERILES .

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 - LZBEREARERICHLECRELET. BER
KREBITHDE NT-T 1-LME M VT DETHNERLZBETEEE
T NT-E -y VTR OCPIREE. XIS BFIEKR AR
5FET BET200msEICHIESERYERLET.

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.

SONT-E - MEHAROBBEEERELET . HABOBEES
OVPEEEEL THIIL-HEBETROONZLEMEZBZ 5LV
ILET, NT-E -V VT RE BERRENEBRSN D
FTHELZ200mSEICHESERYRLET,

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 1-LITMBREREEZ AL TOET . EBUEESHIC
KO TMBIREEICH DL, CONT-E 1-VEBEBMIZELLET ., &
SIREICETTASEEBMICERLES . (BB

Http://www.fdk.com
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Safety Requirements

The FPER48T01238*A* power module is provided
with insulation between input and output circuits. It
features 2,250Vdc isolation from input to output, and
input-to-output resistance is greater than 10MQ.
FPER48T01238*A% (L A A-H AN BRI TOES, F=. AN~
s ARE2,250Vde DT IEE B L THY , #EBIEHRITIOMQULEHYFE
ER

This power module meets North American and
International safety regulatory requirements per
UL60950 and IEC60950. (Pending)
CONT-EV1-MIARRVEBRHEREEZETHHULE0950E
IEC60950/T &L TLVET  (MFFE)

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-E 1-MERBRICE1-RAEF TV FERAD T, REMRIKITE
ESEBHOICIE AAFVDTIAACEEE THRAEE TRDOEL-
REEHELTESD,

Output Voltage Fuse Rating
12V 20A

Ver. 2.0 Jan. 12, 2018



F DK Delivering Next Generation Technology

_,;!A,-G!J’ Series

FPER48T01238***

36-75Vdc Input, 37.5A, 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.

CONT-E 1-MERETL-T09  $hZE BB, 25-MT797H,
RUDroM OV OB, Yo7l MR BINBREBLEEZET . &F
TELRBERETHMMATONET, T4 RCERORIGUED
NV ISIBEENTOET,

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. RUBBRMZRERICTHHIC. 2TORE. RUME
T -3FERAL SN R EFHMER NI )T 1-VE R B FL TR
BLTWES  REFEF - EFOKIF RO A RRRHFHENICRES
HIET . RBEREE. RUAEBZREICEELTVET,

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 (LEX0.060"(1.6mm)EDAEPCBTERL TLVET . &
E2E DIREEN T 1-VERET H-HDN IV EFDERGE A~ DN
4—vDHITRELTVET . REIZE X700 mDIRETEN. KUY 7Y
MIMUERBLTWET . COLSIRBOMEERYGDALLEER
BEEEMER —M X, ANT-E 1- W DPCBAD R D K IFEHIEL . 7-Ab
F-2THYLEILFEOEVEETFMFHEERLTOET,

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 137K F 5 R DB E50LFM(E Axt it e
F% . NC)M 5600LFME THEFIZHIE T | IRETRE(1X30°CH 585°C
EHIETEET  RERAEICERIMRIRY -2 7L BB EHEAL
TLWFEY, (BE. RURFER)

Http://www.fdk.com
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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 DBREEREOERARETAE T HILESBOLET,
HICRERALOAMINRET L -T7 ORKIEISEVSE LAIE
MRBETY REAEICEFIMES-T 771 RIFBEREHHELL
EFEY REREEATHEE. BOWIFITEEIEEHCO
ECAIEREE VLT B0 AWGAODAERZHRLFT ., BEX
TOREICHRBEGMEERGIZRLETS,

Fig. F: Test Chamber

Ver. 2.0 Jan. 12, 2018
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FPER48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

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 50 LFM to 600 LFM (0.25 m/s to 3
m/s). The power module was mounted horizontally,
and the airflow was parallel to the short axis of the
power module, going from pin 3 to pin 1.
H1EHIBERELRAEOEGTICEIIRRAENERERLE
T, IR E (LB E50LFM~600LFM®D &4 T30°C~85°CHMIE E &
SETVET . NI-E/ 1-MEKFISHREL. RREENT-T/ 1-4D
BEFARICET T UMSIEVIZAF TRV TOET,

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

(i) The current rating of the power module
BERDAEEFH TRAENEROERITROESYERLET,

M) WFRODIBRDBEMN125°CIZEELI B ROE NhETRIE.
X%

(i) NT-E 1~V DLRFHERER

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.
BETA-T) OEERNTEESE 502, BMmEEX125°CE#E
ZBVWESICTERBIEZSN - T BEBERCRGISRTIED
AEXDBEH125CERE FF110°CEmMEBRLENKSIZLTK
2&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.

EEEENERINIEETOHBAY. EREERBIET 84T
FERAAEDIGEIE. 85 CERBALVEETHEALTTSL, 85°CEHE
ZHRETORBMBIEIL. AEROEBEICHEES5252L0H
VEYS,

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 I -T -7 TIRESh - ERERERBAEHLIR

EIL. HEEDET . FSHEMEDET. RUE/ 1~V OHEESIEEII
ERBHYET,
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Suface side
Thermocouples

Back side

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 41V, 48V
and 75V.

R2I$IR 5B E25°C, A E400LFM (2.0m/s), KFERE, ANEE41V,
48V, T5VEIZBIT 2B EREMNEDT I TT

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.

3L IRLEEE25°C, ELE400LFM (2.0m/s), JKFEEE, AHEBE4V
48V, I5VEFICH T2 BRI EREBENEEDTIINTT .

Start-up

Fig.4 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.
BRBFRGER AR TON/OFFEVIZ & BEENBFICDULT, 4 ERIVT Y
YHRYEELOEABEILS EMNYRFBERS, RUBSITRLET,
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36-75Vdc Input, 37.5A, 12Vdc Output

Transient Response

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

HeFEFEROEBIHT IHAEEREERLEY,

Ripple and Noise

Fig.7 shows the output voltage ripple waveform,
measured at full rated load current with an ceramic
capacitors of low ESR 198uF across the output.
H7IZR K ERH CTHAHFRIC198uFDE53y710 7 U %= REET
AELERRENERBEOH AT VEERRERLET,

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

ADRG T MEBRBIT RS ARV FyI EE->TEHRALTLET, A
N RENYT VERIERI, RUEI0ITRLETS

Line Reguration

Fig.13 shows the Line reguration, when the input
voltage is 42 V or more, 12 V output can be made.

H13IES ML ¥al—2avERLET ANBEEN2VUEDEEIC
BE12ZVEH S HZIENTEET,
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40
S
30 —
E 25 M ——
5 T —
A 20 .
815 —+—600LFM
>
o —4+—400LFM
10 —#—300LFM
5 200LFM
—=—50LFM
0 L
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 3 to Pin 1. Maximum component temperature
=125°C
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35

Output Current [A]
- a0 NN W
o o o o a o

o

n\\

L

I\

[1l]

—+—600LFM —~
—4—400LFM
—#—300LFM
200LFM
—=—50LFM

30 40 50 60 70
Ambient Temp [DegC]

(0]

0

Fig.1-b: Available load current vs. ambient temperature
and airflow rates for Vin=48V without baseplate (open
frame). Airflow is from Pin 3 to Pin 1. Maximum
component temperature =125°C

100 35
95 | 30
90 | g 25 |
X 85 | 2
S 80 3 %
c —
()
28 2 15 |
I : 10
70 | —41V IN A1V IN
65 | ——148VIN 5 ——148VIN
75V IN 75V IN
60 0 : : : : : :
5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Load [A] Load [A]
Fig.2: Efficiency vs. load current and input voltage Fig.3: Power Loss vs. load current and input voltage
for power module mounted horizontally with airflow for power module mounted horizontally with airflow

400LFM (2.0m/s) and Ta=25°C.

Http://www.fdk.com

400LFM (2.0m/s) and Ta=25°C.

Page 12 of 17 Ver. 2.0 Jan. 12, 2018



F DK Delivering Next Generation Technology

_6!&9!3 Series

FPER48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

TekBGA® | b1t
1] I ' '
: f’ ': : : 4

M4.00ms A Ch3 . 1.80V

11[20.00 % |

Fig.4: Turn-on transient at full rated load current
(resistive) 198uF cap at Vin=48V, ftriggered via
ON/OFF pin. Top trace: ON/OFF signal (5V/div).
Bottom trace: output voltage (5V/div). Time scale:
4ms/div

Tk fFi | i i

>

500mV v M 200us A Ch3 5 17.0A

ch3 10.0AQ _ _
i1[30.00 %

Fig.6: Output voltage response to load current
step-change (25%©50%) at Vin=48V. Top trace:
Output voltage (500mV/div). Bottom trace: load
current (10A/div). Current slew rate: 0.5A/us.
Co=132uF ceramic and 1500uF Electrolytic, Time
scale: 200us/div
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1.80V

E

5.00V W M4.00ms A Ch3 L
5.00V &

[a]
=3
W

1120.00 %

Fig.5: Turn-on transient at full rated load current
(resistive) plus 2200uF at Vin=48V, triggered via
ON/OFF pin. Top trace: ON/OFF signal (5V/div).
Bottom trace: output voltage (5V/div). Time scale:

4ms/div

Tek f#1E

20.0mvan M[2.00ps A Chl s 37.2mV

11[30.00 %

Fig.7: Output voltage ripple (50mV/div) at full rated
load current into a resistive load with Co=198uF and

Vin=48V. Time scale: 2us/div
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Is uH Ic

e L]

+
+
100uF 33uF
+4.4uF
(Ceramic)

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

Power
module

Tek (F1E [ if ]

—
U

|

N

M2.00us A Ch3 5 22.49mA
20.0mAQ ) )
1930.00 %

Fig.9: Input reflected ripple current, Is (20mA/div),
measured through 1uH at the source at full rated
load current and Vin=48V. Time scale: 2us/div.
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=10 ---r--F--r--r-CrTTrTTEZTroCET o
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 — 1 1 1 1 1 1 1 1 1
o 1 1 1 1 1 1 1 1 1
> 1 1 1 L_a 1 | 1 1
P it a5t i et it e
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B sl il E e S S S
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1 v o1 1 1
p R S T S S S S Vin=48V
7 1 1 1 T T T
70 1 1 1 1 1 1 1
0 = . . . . .
0O 5 10 15 20 25 30 35 40 45 50
Output Current [A]

Fig.11: Output voltage vs. load current showing
current limit point and power module shutdown point.
(Vin = 48V)
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TO+
Vout
22 uFx6
Ceramic cap

Tek (Fik £ i ]

M 2.00us A Ch3 J 112mA
@E 200mAC _
i1[30.00 %

Fig.10: Input reflected ripple current, Ic (200mA/div),
measured through 1uH at the source at full rated load
current and Vin=48V. Time scale: 2us/div.

Ao/ 1 (1oms zo0oMsis  Sousipt |
HorzDy: Lams Stopped Single Sog
1ocgs. RL:2.0M
Ao

T
((Gymaman 00 G106 |
(iymin soms

Fig.12: Load current (top trace, 20A/div, 50ms/div)
into a 10mQ short circuit during restart,

at Vin =48V. Bottom trace (20A/div, 1ms/div) is an
expansion of the top trace.
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122

211‘ —QA
3 1 0A,
12 -20A
—30A
1.0 =37 5A
10.8
36 7 38 39 40

Input Voitage [V]

Fig.13: Vout vs. Vin at output voltage setting = 12 V.
Power supply module 600 LFM (3.0 m/ s) and
Ta =25 ° C horizontally mounted
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36-75Vdc Input, 37.5A, 12Vdc Output

Mechanical Drawing

Open Frame Version

Pin Connections

Pin # Function
1 Vin (+)
ON/OFF

Vin (-)
Vout (-)
SENSE (-)
TRIM

SENSE (+)
Vout (+)

3.81

1]

& & a8 0

15.24

15.24

T.62

o o e

22.8:0.5
38004

4

L

O[N] W|IDN

50.6
5B, 4 w05

3.83
w
=

3.83

TOR VIEW OF BOARD

1 [ BT 1 —-1L

+0.5

9.5

Il

SIDE VIEW OF BOARD

3.68

Pin Shape type:"A"=3.68mm
Pin Shape type:"L"=6.0mm

Base Plate Version NOTES
1. All dimension are in milimeters.

2. Unless otherwise specified, tolerances are +/-0.25.
3. Pin material : Copper.

4. Pin finish : Tin over Nickel.

[ 4-M3 5 Pins 3 and 5-7 are $102(0,040) with

s ion ¢
| [/ Yoo i $1.800.071) shoulder.
Recommended TH dia. is ¢1.40(0.055

6. Pins 4 ond 8 are $1.58(0.062) with
$2.40(0.094) shoulder.
Recommended TH dia. is $2.00(0.079).

7. Pins 9-15 are 0.5(0.020) square without shoulder.
Recommended TH dia. is $1.0(0,03%),

8. Converter weight : Open frame Version:34g

D

22.9105
5.24
~
3.81
3.81kd4=15.24

7.62

)
w
I~

3.8 50.8
58.4 205

3.83
3.83

Base Plate Version:48g

TOP VIEW OF BOARD

13.0=0.5

SIDE VIEW OF BOARD

.68

Pin Shape type:"A"=3.68mm
Pin Shape type:"L"=6.0mm

http://www.fdk.com Page 16 of 17 Ver. 2.0 Jan. 12, 2018



FDE - Sense: seri
> €4 Series

FPER48T01238*** Data Sheet
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Part Numbering Scheme

Nominal

Product Size Sub T~ Mounting  Output Rated ON/OFF Pin Shape Optio
Series Series P Scheme Voltage Current Logic P n
Voltage
FP E R 48 T 012 38 * * -H
Series Eighth Regura Through N: Negative ASTD Base
. ; 48V 12.0V 38A o (3.68mm)
Name Brick tion Hole P:Positive L:6.0mm Plate

Example of Part Numbering
ON/OFF Logic=Negative, Open Frame Version : FPER48T01238NA
ON/OFF Logic=Positive , Base plate Version : FPER48T01238PA-H

Notes

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

Na-UEEED: BRETORBNI-VERITEEMERROFTSEERELTUTOHEVTTIN, LVUEBTERRTHGS (EELERICTRERES
FAL\LET .

FPER48T01238 * A - 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.
FPER48T01238 * A-H(R—RTL—MR) [, T4y T (FAEFFTERTY PIP TOtX, YIO—HEBELREMR D THITEOHIZEN, £
Ta— )L THEALTOSRIENRIEL EEGREETICOENYETS,

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.
BBLUEEDT)r-vay: FDKEGIFEGHIFEE. BRTREICERINIHRME. F-EEIEVATLAEEICS THEESMELTIE, FDK
DEAFELGLTOEALRETESNER 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.

FRRE: AN 1-VEUTICRTBRETIERITESANTZEN, TNLIFENT-E 1-LOFHE LESE . REBEOHE . MEDCRR LA
YET, 1) KEDDWBEHOZEDOIHEETISTAOHDIHM. 2) BEMETUNR BRLKER. BRE. BER. 7V0E=7%) FHEX
h.3) EHRE. SINMEDOHINAFRER. 4 MEDZVGRT. 5) HME. FFMEShZESH, 6) 1HK, il ER. BRBRIESSESNDIEH.
XIF 7) BEARE. XIEEENNHDHIEFH

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. RURFGHABERSNIEETOER: ANT-T/1- 2B EENE. RITBFGHERSNIEETHERTIEEICE. AT 21—
MDEEERET 2EEDIT, EHBFOERICEVTEREE L TOREMEFGERELTERAFHEREL TS,

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.

HF ANT-E - OEREFHRENLETA, RETIEEOEREHT. BRBEFEEICEVTERN - 1- VO /RIS E AT
BEHERLTRELTZEL,

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.

LT - EEHOHRBLLLIEHOBEROERICRL T, BB LLE=ZFOHMMHEEZ DMDIERIZHIHOIBENRELIGE L.
FOKIZZDEZESILDTIIHHYFE R A T, CHoDEFIOEREDHFEEZTILOTIEHYFELE A,

SPECIFICATION CHANGES AND REVISIONS: Specifications are revision-controlled, but are subject to change without notice.
HEHROEBRLME: ERERBE>TEEINTOWETH, PELELTERT HIEENTIVET,
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