F DK Delivering Next Generation Technology

,9!&9!.? Series

FPER48S01209*A

36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

The ;JMJ;‘ Series of isolated dc-dc converters
deliver  exceptional electrical and thermal
performance in industry-standard footprints for
isolated brick converters. These are the converters of
choice for Intermediate Bus Architecture (IBA) and
Distributed Power Architecture (DPA) applications
that require high efficiency and high reliability in
elevated temperature environments with low airflow.
1B E7)y)DC/DCIIN 4D Senser -2 1F ERABL DL VERF
T.BOTEAL-ESHWREE. RUBREREERHBHLES, 0w
N33 ER RUREDDHVRIETENE, SEEENERSN
BIBA, XIEDPATOEAIZRETT .

The FPER48S01209*A converter of the;;a,;;;’
Series is a low profile Eighth Brick converter that
operates from a 36Vdc to 60Vdc input and provides a
tightly regulated 12Vdc output. It delivers up to 9A of
output current. The thermal performance of the
FPER48S01209*A is excellent: no derating is needed
up to 55°C with 400 LFM airflow.

Sensez V-0 FPER48SD1209%A(136V ~60VA A THEL . S5
ETI2VER AT HEEAI(ATVIIUN-4TT, IAZH ATEET
9, FPER48S01209+AlXENT=EEHFEEFF>TLVET , 400LFMD
EH T CETTUL-TIVIELELELEE A,

This leading edge thermal performance results from
electrical, thermal and packaging design that is
optimized for high density circuit card conditions.
Extremely high quality and reliability are achieved
through advanced circuit and thermal design
technigues and FDK’s state of the art in-house
manufacturing processes and systems.

BB ER AT, IMBLERAT, RUN Y-V V) R DR THIRERDER
EHHE. STERENRACRELShTOET. FRICENT:
RELEEEISELRRHRE. BER RN, R UFDKO &Stk
DB EIEAICEYBESNETS,

Applications

¢ Intermediate Bus Architecture
RN ARV AT A

e Telecommunications
TLALYATA

o Data/Voice processing
T4 Y AT L

e Distributed Power Architecture
NEREERYVATL

o Computing (Servers, Workstations)
WL 1-4BR (-~ T-9RT—V3Y)
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FPER48S01209*A

Features

ROHS compliant RoHS#EH#L

Delivers up to 9A (108W)

9A (108W)FE THEFA AT BE

Outputs available: 12Vdc

HIGFIREH A EE  12Vde

Same as industry-standard eighth brick pinout
ERIZED1/87)yIERLEVELS

Small size and low profile: 2.30” x 0.898” x 0.319”
INIES K UME (584 x 22.8 x 8.1mm typ)
No minimum load required
Start up into pre-biased output
HAIZTINATAD B> THEEN AT HE
Meets basic insulation requirements of IEC60950
Input to output isolation: 1,500Vdc

A A D#E5: 1500Vde

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

REEMEE: BER. WE BEE. EEEW)ITIH

Remote output voltage sense

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

UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC60950 (Pending)
UL60950. CB Scheme H1§F

All materials meet UL94, V-0 flammability rating
£TOEHMIE UL V-O0IZES

Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HAERIVI—{FE D IKAETFCCHFAB, RUEN5502295ABZ G L
E3 8

RPMERETRE
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F DK Delivering Next Generation Technology

FPER48S01209*A

36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

,;!NGJJ’ Series

Preliminary Data Sheet

Electrical Specifications &S #LHk
Specifications apply over specified input voltage, output load, and temperature range, unless otherwise noted.

FRENBNGS . AREEEShEANERE., &F. EEHEECERSIhET,
Conditions: Ta=25degC, Airflow=300LFM (1.5m/s), Vin=48Vdc, unless otherwise specified.

NOTES MIN TYP MAX

PARAMETER UNITS
ABSOLUTE MAXIMUM RATINGS"
Input Voltage Continuous 0 60 Vdc
Operating Temperature Ambient Temperature -40 85 °C
Operating Humidity Non Condensing 20 85 %RH
Storage Temperature Ambient Temperature -55 125 °C
Storage Humidity Non Condensing 5 95 %RH
Moisture Sensitive Level (MSL) JEDEC Level 3
ISOLATION
Isolation Voltage 1,500 Vdc
Isolation Resistance 10 MQ
Isolation Capacitance 1,000 pF
INPUT CHARACTERISTICS
Operating Input Voltage Range lout=5A, 36 48 60 Vdc
lout>5A 40 48 60 Vdc
Input Under Voltage Lockout
Turn-on Threshold 33 34 36 Vdc
Turn-off Threshold 31 32 33 Vdc
Input Voltage Transient 100mS 100 Vdc
Maximum Input Current 9Adc, @40Vdcin 3.0 Adc
Input Stand-by Current (module disabled) Vin = 48V, converter disabled 12 mA
Input No Load Current (module disabled) Vin = 48V, converter enabled 55 mA
Input Reflected-Ripple Current ;L:j”ulcotggéOUH source 5 mAp-p
'Absolute Maximum Ratings  #ExtEKEH

!Stresses in excess of the absolute maximum ratings and operation beyond the rated current as specified by
the derating curves may lead to degradation in performance and reliability of the converter and may result in
permanent damage.
R RREREBATANAET (L -TTN-TICEYRESNEREREBABERL. HECET. REEEEOET. XU/ 1-IOHEE
BIERITIENHBYET,
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F DK Delivering Next Generation Technology

,;!NGJJ’ Series

FPER48S01209*A

Preliminary Data Sheet

36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

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

BRI (EE)

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Range
(Over all operating input voltage, resistive load -1.5 +1.5 %
and temperature conditions until end of life)
Load Regulation S;Zrlnoilch . < A= 15 mV
Output Ripple and Noise BW=20MHz 60 mVp-p
External Load Capacitance Plus full load (resistive)
Tantalum 10uF + Ceramic 1uF 11 uF
Electrolytic 5,000 uF
Output Current Range 0 8 A
Output Current Limit Inception (lout) 9.5 12.6 A
Output Short-Circuit Current Short=10mQ 1.1 Arms
Transient Response o Co=100uF os-con + 1QuF 100 mv
25% load step change with di/dt=5A/us tantalum + 1uF ceramic
Efficiency 100% Load (9A) 90.0 %
50% Load (4.5A) 90.0 %
FEATURE CHARACTERISTICS
Switching Frequency Output 500 kHz
Turn-On Delay Time Full resistive load
with Vin (module enabled, then Vin applied) g_rff\n'/(\)ﬂ?(i\éimngmin) to 5 ms
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 120 ms
Rise Time (Full resistive load) g.rgf\q/gi(%%(nom) to 20 ms
ON/OFF Control (Negative Logic)
Module Off 25 20 Vdc
Module On -0.5 0.8 Vdc
ON/OFF Control (Positive Logic)
Module Off -0.5 0.8 Vdc
Module On 25 20 Vdc
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F DK Delivering Next Generation Technology

,9!&9!3’ Series

FPER48S01209*A

36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPER48S01209*A
converter. The addition of a 33uF electrolytic
capacitor with an ESR < 1Q across the input will help
to ensure stability of the converter in many
applications. To cover applications where decoupling
capacitance is needed at the load, the converter has
been designed to exhibit stable operation with
external load capacitance up to 5,000uF.

AR BRUOHEAMDI104 950 AIXFPER48S01209%A DR EEEIZK
EREENHYFET ., ZLDTTVI—Y3vTANFMVIZESRA QKRiED
BUFERRIT VI EF T AT ETIVN - ADREBENTEETT, BT
SRIZT Y79 AT U DMEKT I ) YAy Tl 5,000uFETRELTEH
T BEIEEFShTVET,

To minimize output ripple voltage, the use of very low
ESR ceramic capacitors is recommended. These
capacitors should be placed in close proximity to the
load to improve transient performance and to
decrease output voltage ripple.

H AT VERNMIT BT BIEESRD 17397307 VY D EHLE
LEY, BERORMERLELENTIMERD=OICEROREIZC
NoDWTUERET HLERBOLET,

ONJ/OFF (Pin 2)

The ON/OFF pin (Pin 2) can be used to turn the
converter on or off remotely using a signal that is
referenced to Vin(-) (Pin 3). Two remote control
options are available, corresponding to positive and
negative logic. A typical configuration for remote
ON/OFF is shown in Fig. A.
ON/OFFiiFQEEVIFVin-RELNERELLIYET-MESITEYTY
N—4%O0ON/OFF§ ZDIERATEEY . VE-FIM-LIEH Y 747 &40
T17 D2EEAFRETY . —MREI7%E—FON/OFFEIERZE B-AIT/RL
7.

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

K'Y T747°0Y " IZON/OFFE Y AS SRR ITHigh (open) THEIMEL . SHEEHY
[CLowTEIELFEY ., ON/OFFEVAYRIERE (1-7V)DIHE ., Iwn'—4
I[FONLEY . imEMHigh/LowDBEEHHEIFESRHFHEESRLT]
ZEly,
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In the negative logic version the converter turns on
when the ON/OFF pin is at logic low and turns off
when it is at logic high (open). If the ON/OFF pin is
connected directly (shorted) to Vin(-), the converter
will turn on without the need for a control signal.

' T47°AY ) IZON/OFFE Y AR A (CLow TEYEL . FRERHYICHigh
(open) TELLLET . ON/OFFEVAVInG)IZEHSN TLVSIHE . vt
A-ME S A ECTHIVN -FIFONLET,

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/OFFEV(EEV 1~ VAR T ATy ENTLVET , ON/OFFL U BEE)
T HIOITHEMBIA YT, F-7 VY- 50V R RISFETEE AR EE
TY, EATHHAIZ0SVUTDOEETI2MAETEREREILE
AHYET. ImAETRE DI EBEREGEK+20V)HON/OFFL Y & ER
B9 HDIERRIEETY,

O ON/OFF

Converter

Vin—

Fig A: A typical configuration for remote ON/OFF

Ver. 1.6 Jul. 9, 2012



F DK Delivering Next Generation Technology

,9!&9!3’ Series

FPER48S01209*A

36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

Remote Sense (Pins 5 and 7)

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

WN-IDH AHFEEEHEABELN(VINGER AR IR EOMTSH
ETEEREBRTEHET H1=HIZIE, SENSEC) (Pin 5) & SENSE(+)

(Pin 7) ZAFMAIA . RIFEERBENLELGR(VMIIERLES, (EB
ZHR)

—1 @ Vin(+) Vout(+) @
SENSE(+

T FPER Series ) &

Vin Converter TRIM @ Rload
SENSE (-) @

—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
converter output voltage. If the SENSE pins are left
open, the converter will regulate at an output voltage
that is slightly higher than specified.
E—FEVADBE THUVAES | SENSEC)E ™V [EVout(-) 4FEEY) &,
SENSE(MEV[FVout(+) 8FLY) ITHERIL. W NWEEDEEREEHE
ICLFEF., SENSEEVAMEHKSNTUOVEWLHNDBERFHENELYH
THCERLFET.

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 DEEERNIMZ B8, VAL VDS AR ADOERRITIIUNE
BWISEL TS, LM TERERT HH 1. YIAMTHRO
ERAEHEOLET,

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

Http://www.fdk.com
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ZDIVN -3 H A EBERE(OVP)IEVout(+) EVout(-)REI D EE (2IKTE
L. VAL VRN EEIZIXEKEFELEE A, OVPO T HIE NI ZE[ECT=
HIZ, NSO HAHFEATREOERA(EEND)IEHKR/NZL
TLEEELY,

Note that the remote sense function will allow the
voltage across the output pins to be higher than the
nominal output voltage, in order to maintain
regulation at the load. The system design should take
this into account to ensure that the power drawn from
the converter under a given set of conditions does
not exceed the maximum output power of the
converter. For any given ambient conditions, the
maximum output power of the converter is the
product of the maximum output current, as defined by
the derating curves, and the nominal output voltage.
JE-MUABERBFIRTOBEEEHET 20, HhiEOBEEEE
BEYBELET ., VATADREHTRAKFICEEL, 0N -IDHEAN
BEANBRRERENEHBZILGVLIITEREL TSN, LWThost
BEHICEVWTLINIDRREBRBENET IV -TTh-T (TR &#S
NERRHEABREHNEETRESNET,
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F DK Delivering Next Generation Technology

,;!NGJJ’ Series

FPER48S01209*A

36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

Output Voltage Adjust/TRIM (Pin 6)

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

HABREIIN S EREERT 2E T EREXICHL +10% -20%D 5
BMNAIEETY,

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 EVIEHABREDOMNII EEDLEFNIERERLTHEET.
BUNDIMREBHENELSIZ, AN —4RE TTRIMEGF & SENSE(-)i
FRAIS0OIUFDIT VD ERENTOET,

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):

HAEFEZLERSEDHATY)IZIE (RCSE), MAEH Ry &
TRIM(Pin 6)& SENSE(+) (Pin T)RIICHEHLET.

R - 5.11(100 + A)V yop - 626
TuP 1.225A

-10.22 [kQ]

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

Vo

-REQ ~ VO—NOM) %100 [%]

VO—NOM

A=

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

When trimming up, care should be taken not to
exceed the maximum output power of the converter,
as discussed in the previous section.
HAEEZERSEB(MLTY?)SEE FIETORAD L3200 -4D
RAEERBHEBAGOISITEELTIZEL,

—| @Vin(#) Vout(+) @
SENSE(+ PY
T FPER Series ) .%R
Vin Converter TRIM @ e §
Rload
SENSE () @
—L @ 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):

HABEETHFBGIAFIV)ICIE (IDSHE). MAER Riow %
TRIM(Pin 6)& SENSE(-) (Pin 5)fICHE#RLET . .
511
Ripown =7 -10.22 [kQ]
4|
where.

Rrown = Required value of trim-down resistor [kQ]

And A is as defined above.

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

LROMLEBEDFE A EETEERT )y )UN - ITERIRETT,

—1—@ Vin(+) Vout(+) @
SENSE
T FPER Series ) &
) Rload
Vin Converter TRIM @ §
‘%RT-DWN
SENSE (-) @
— [ @Vin() Vout(-) @

Fig. D: Configuration for trimming output voltage down

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

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

EREAEEDI%ERBZHMNATY? . RITEE VAL, FHELB
EXREOVPOBREDRRLLYFET,

VE-MUAROQIN DO H NiEFRIBEENEREHNBED110%EE
ZBEVRICLTTEL, .
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F DK Delivering Next Generation Technology

,9!&9!3’ Series

FPER48S01209*A

36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 32V. It will then turn on automatically when
the input voltage reaches typically 34V.
BELTLDIRET, ANBEMNTYPTIR2VERFEIZAD LN -4IEE
BHICEIELES . £l ADBEMNTYPTIMVELEIZA S LN -4
FEBMICEMEERIELET .

Output Over-Current Protection (OCP)

The converter is self-protected against over-current
and short circuit conditions. On the occurrence of an
over-current condition, the converter will reduce the
output voltage until it shuts down. Once the converter
has shut down, it will attempt to restart about every
120ms until the over-current or short circuit condition
is removed.
COIN-EBABEREAFRERICHLEADRELEZY. BERIKE
IS E AN I M IV T 2ETHABEEFBE TIEET. 1
N=3D4y 1%, OCPIREE. RIZBFERIFERINDIET B&
Z120msEICHEBZRYRLET.

Output Over-Voltage Protection (OVP)

The converter provides  protection  against
over-voltage conditions at the output. It will shut down
if the voltage across the output pins exceeds a
threshold defined by the independently-referenced
OVP circuitry. Once the converter has shut down, it
will attempt to restart about every 120ms until the
OVP condition is removed.

COWN-SEHAEDOBEEERELES . HAEDOEEHOVPE
BELTHRIL-EEETROONFZLENMEZRZ LM IVLE
To NIV IV T BE BERRENBREINDIETE LT
120mSBICHEHERVIELET,

Over-Temperature Protection (OTP)

The converter is self-protected against
over-temperature conditions. In case of overheating
due to abnormal operation conditions, the converter
will turn off automatically. It will turn back on
automatically once it has cooled down to a safe
temperature (auto-reset).
COWN-HIEMEBREREEE AL COET  ERABERMEICEST
MBRREITEDE, COWN-ZEBMICFLELES . REGREIC
FTTFHHEAFMICERLET . (BFEIN

Http://www.fdk.com

Page 7 of 15

Preliminary Data Sheet

Safety Requirements

The FPER48S01209*A converter is provided with
basic insulation between input and output circuits
according to IEC60950 standards. It features
1,500vdc isolation from input to output, and
input-to-output resistance is greater than 10MQ.
FPER48S01209*A[XIEC60950 LT A 1-tH WA B #EZSh TL
FY . Ft. AD-HARMIL1,500Vdc D EEFLTHY . #FEHIE
1OMQLLEHYET

North  American and
requirements per

This converter meets
International safety regulatory
UL60950 and IEC60950.

AN AT IR BV ERRG T £ E A TEHHUL60950&£1EC60950
ISEELTVET, (BEFE)

Note that the converter is not internally fused: to meet
safety requirements, a fast acting in-line fuse with a
maximum rating of 6.3A must be used in the positive
input line.

COIN-AEREICE1-AEH>TOVERBADT, TLREISEERS
HHOIZE AAFVIZEIRE TRAER 6.3ADE1-2 &ML T
<FEELy,
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36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

Characterization

Overview

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

COIN-JTRET L -T40 51, ENEER. R-tTy7'H RU
YoMV QBE. V7L MR BMBREBGEEEL . SFEEE
BEMERETHEMIOAET . 74 RTEBORIEUEDOA -
IBEINTLES,

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

FEHAEERDT -4 RUEBOREUEDOAN -V BB SN TOE
¥ EIFFig *V-#D LS ITB S A TS TEY  +VITH N EEERL.
HIBEDTMERLET . HIZIE Figav-2&HNIE A VEHATOH)
EHMERLET.

Test Conditions

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

BERE. RUBREEEERICTILHIC.2TOERE. RUDE
FalF BRSNS BEFHEL NN —4Z L AMFIFLTRELT
WETREFHEF M ZFDKFRORRERZFERNICHET S5
T.RERE. RUREEREICEELTVET,

The thermal test board comprised a four layer printed
circuit board (PCB) with a total thickness of 0.060".
Copper metallization on the two outer layers was
limited to pads and traces needed for soldering the
converter and peripheral components to the board.
The two inner layers comprised power and ground
planes of 2 oz. copper. This thermal test board, with
the paucity of copper on the outer surfaces, limits
heat transfer from the converter to the PCB, thereby
providing a worst-case but consistent set of
conditions for thermal measurements.

Http://www.fdk.com
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SEREFHEA N IX/EE0.060"(1.6mm)ENAEBPCBTERLTNET XK
H2BORBIFIVN -IZERESTDH=-HDON YN EFDEBR DN -V D
HIZBRELTWET, RAIZEBIXTI0umDIRABETEH . RV IUNHMVE
BRLTWET COKSICRBOIRBEERY <D ELIZEETME
F=FMIE. AN =4 SPCBADED 2k (FEFIRL . 7-AM-ATHY L
MNoFEOEVEEFEESEERRLTCVET,

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)

FDKAY Y+ 10 00 LI SRER 2 B 137K T 75 181 OO [E i & 50LFM( B SR 5t i &
% . NC)M5600LFMETHZICHIHTE | IRITERE (X30°CH585°C
ERIETEET REREICERIMRIRY - 7R EREERAL
TWEYT, (KE. RURFSH)

It is advisable to check the converter temperature in
the actual application, particularly if the application
calls for loads close to the maximums specified by
the derating curves. IR thermography or
thermocouples may be used for this purpose. In the
latter case, AWG#40 gauge thermocouples are
recommended to minimize interference and
measurement error. Optimum locations for placement
of thermocouples are indicated in Fig. G.
WN-ADEEEZEROERRETAET S LEHHOLET FHIC
EEALOBFNABRET L -TOI ORKIEITEVNEGS (LBIE N
ETYT . RERNEICIERIMRY - 570 RIEBEREBFELLE
FTET . REREFERTIHE. ROYIFISHEEERBCT=0hE, B
EBREFDETHO. AWGIODREREHELET , REXTO
BEICRELGERIIRGITRLEY

Fig. F: Test Chamber
Ver. 1.6 Jul. 9, 2012
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FPER48S01209*A

36-60Vdc Input, 9A, 12Vdc Output, Surface Mount

Thermal Derating

Fig.*V-1 shows the maximum available load current
vs. ambient temperature and airflow rates. Ambient
temperature was varied between 30°C and 85°C,
with airflow rates from 100 LFM to 500 LFM (0.5 m/s
to 2.5 m/s). The converter was mounted horizontally,
and the airflow was parallel to the short axis of the
converter, going from pin 1 to pin 3.

BxV-13HIRRBEELAEBOEMGTICEHTERAENERERL
9, BIEEEILEE100LFM~500LFMD £ T30°C~85°CD %
EEIETVET, N -4IFKFIZHEL. BRE XN -IDEFA
BICETTIEVASIEVITAITTRDTULET,

The maximum available load current, for any given
set of conditions, is defined as the lower of:

(i) The output current at which the temperature of any
component reaches 125°C, or

(ii) The current rating of the converter (9A)
EROAEFHTRAENERDELTROLESYERLET,

M) WEFRHOERDBENI125°CHOEELIE RO HEFIE.
X[F

(i) N -SDBAMEEEIR (9A)

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.

BETU-T) OHERNTHIESE S10I2, BAEBEF125CER
ZBEWKSICTEELLZESD, o T BEBEHICRGISRTHED
RENDREMN2CEBRAEIICLTZE,

In case the application requires high reliability or
operates continuously for a long term, a maximum
component temperature of 85°C should not be
exceeded. Exposure to temperature more than 85°C
for extended periods may affect converter reliability.
EEEUENERINIEETOEA L. REMERBES LD
FERAZEDIGEIX. 85 CEBALGVEETHERALTTEL, 85°CEHE
ZDRETORKHEBER. FAUROEREICHEESXDIENH
YEF,

Note that continuous operation beyond the derated
current as specified by the derating curves may lead
to degradation in performance and reliability of the
converter and may result in permanent damage.
HABRT I -T1Th-T THRESN-ERERERBZ FERKLI-12
EIL. HREDIET . EHEMDET . RUT/ -V DFIBESIEERTC
ERBYET .
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Thermocouples Choke Coil
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Fig. G: Location of thermocouples for thermal testing

Efficiency

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

B+V-2(X 3RS B EE25°C, B E300LFM (1.5m/s), K FEERE ANEE
36V. 48V, RUGOVEFIHIT D AR ERENEDT WITT

Power dissipation

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

B+V-3[X IS B EE25°C, B E300LFM (1.5m/s), KFEERE ANEE
36V. 48V, RUGOVEFIHITHAFEREENHEBEDIITT,

Start-up

Fig.*V-4 and Fig.*V-5 show turn-on output voltage
waveforms, using the ON/OFF pin, for full rated load
currents (resistive load), with minimal and maximum
external load capacitance.
RAAFGER AR TON/OFFE VIZKDEBIFFIZDWLT, 488V T Y
YEYEELOEABELS ENYRBER*V-4, RUTE*V-5I2RL
7.
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Transient Response

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

E+V-6 L BHERDEBI T SN BEREERLET,
Ripple and Noise

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

B+V-7E KB TH A FREICI0uFD 4LV T U ETUFD 539
WERFRETRELHE AW VEERBERLET .,

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

AAREF )T MEE*V-8I RS BRI P yT EFE>TERBILTLET,
ANRFT WERIEZR*V-9, RUBR*V-10IRLET,
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12
10
— '\>\ — *
<
O 6 I
- T
>
s
3 4 —=—500LFM | |
—— 400LFM
5 —4—300LFM | |
—— 200LFM
—*— 100LFM
0 I I
30 40 50 60 70 80
Ambient Temp [DegC]
Fig.12V-1: Available load current vs. ambient
temperature and airflow rates for Vin=48V. Maximum
component temperature =125°C
95 T 14
9% | 2.1
10
85
3 5
8 80 1 ]
75 -
4
70 2
65 ‘ : : ‘ 0 ‘ ‘ ‘ 1
0 2 4 6 8 10 0 2 4 6 8 10
Output current [A] Output current [A]
Fig.12V-2: Efficiency vs. load current and input Fig.12V-3: Power Loss vs. load current and input
voltage for converter mounted horizontally with voltage for converter mounted horizontally with
airflow from pin 3 to pin 1 at a rate of 300LFM airflow from pin 3 to pin 1 at a rate of 300LFM
(1.5m/s) and Ta=25°C. (1.5m/s) and Ta=25°C.
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Fig.12V-4: Turn-on transient at full rated load
current (resistive) with 10uF tantalum + 1uF
ceramic capacitor at Vin=48V, triggered via
ON/OFF pin. Top trace: ON/OFF signal (2V/div).
Bottom trace: output voltage (5V/div). Time scale:
20ms/div

Fig.12V-5: Turn-on transient at full rated load
current (resistive) plus 5,000uF at Vin=48V,
triggered via ON/OFF pin. Top trace: ON/OFF
signal (2Vv/div). Bottom trace: output voltage
(5V/div). Time scale: 20ms/div

Fig.12V-6: Output voltage response to load current
step-change (6.75A<9A) at Vin=48V. Top trace:
Output voltage (200mV/div). Bottom trace: load
current (2.5A/div). Current slew rate: 5A/us.
Co=100uF os-con + 10uF tantalum + 1uF ceramic.
Time scale: 100us/div

Http://www.fdk.com
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Fig.12V-7: Output voltage ripple (50mV/div) at full
rated load current into a resistive load with
Co=10uF tantalum + 1uF ceramic and Vin=48V.
Time scale: lus/div
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Is 10uH Ic

ds U i .
+

Vin( I L Converter I I” Vout
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lOOUE[ 330F 1F | 10uF

Fig.12Vv-8: Test Set-up for measuring input
reflected ripple current.
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Fig.12V-9: Input reflected ripple current, Is Fig.12V-10: Input reflected ripple current, Ic
(10mA/div), measured through 10uH at the source (200mA/div), measured through 10uH at the source
at full rated load current and Vin=48V. Time scale: at full rated load current and Vin=48V. Time scale:
lus/div. lus/div.

125

Output Voltage [V]

0 2 4 6 8 10 12 14
Output Current [A]

Fig.12Vv-11: Output voltage vs. load current Fig.12V-12: Load current (top trace, 20A/div,

showing current limit point and converter shutdown 40ms/div) into a 10mQ short circuit during restart,

point. (Vin = 48V) at Vin = 48V. Bottom trace (20A/div, 4ms/div) is an
expansion of the top trace.
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Part Number System

3 s Blue Area (4 places)
When a product is mounted in the back side.

RECOMMENDED PAD LAYOUT

Product Size Requlation Input Mounting  Output Rated ON/OFF Pin
Series 9 Voltage Scheme Voltage Current Logic Shape
FP E R 48 S 012 09 * A

Series Eighth Surface N: Negative
Name Brick Regulated 36V — 60V Mount 012=12Vv 9A P Positive Standard
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Notes

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

NA-VERET: BRTEAON-VEIEELEEETRELVMEIRED FHFEEZRLTOV - NI—V SN DN I-VIFEIELTL
=&y,

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.

BELUVERDTIVr-vay: FDKEGIIEGHFEE. BIRGREICERINDGHRE. TEEIEATLEE IS THEEED
MmELTIE, FOKDEFEELGL TOEAFRASNEE A,

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

FERIRE: RN AZUTISRIRETIERICES BN TSN, Chs[Favn -i0HHE 4Lt REDEHS . MEDR
HEBYES . 1) KADNBBEACLED-DITHEBEIT SEENDHAHISFT. 2) BRI, BTENZ EREKR, BHRE. B3R,
TUEZTE) FEKHP. 3) ERM. SINEOH LN AFTER. 4) MEDZMER. 5) BE. FEmMESh-ZERH. 6) 1BK.
M. R, ARBRICEISEINDIERT. X(T 7) BEGIRE). XITEELINHLIE

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

SIEEE, RORFGHNERSNSIEETOEA: AN -4Z25EHEME. XITREFGHAERSNIEETHERTHBEICE. K
WN-SDRERRBEY HEELIC. BERHBEOBEICEVWTREE L TOEEMEEFGZHEL TERASHZREL TS,

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

HF RN IDERTHERNLERA, ERTIEESOREEMLIT. ERHREIRITEVDTRION -IORE/EREICZED
EOEFHERLTRELTIZEL,

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

EHROEELR: STHRERBICESTEEINTVFETH, FELLTERT HHENTENET,

Storage Condition:

Sealed bag

Opened *

Storage Temperature

Less than 40 degC

Less than 30 degC

Storage Humidity

Less than 90%RH
Non Condensing

Less than 60%RH
Non Condensing

Storage Life

12 months

168 hours

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

REEH:
KREAE B Bt & *
RERE 40°CLLTF 30°CLLTF
RERE 90%RHLLT ($EFBHECL) 60%RHLLT (FEFTRGECL)
REFHAR 127 AR FER) 1688 LAIN

* ABEDOMSLL-F(UT 1ZLA L3 TE (IPC/JEDEC J-STD-033)
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