F D K Delivering Next Generation Technology

__,.gINGJJ’ Series

FPER48S01209*A

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

The Sense: Series of isolated dc-dc converters
deliver  exceptional  electrical and  thermal
performance in industry-standard footprints for
isolated brick converters. These are the converters of
choice for Intermediate Bus Architecture (IBA) and
Distributed Power Architecture (DPA) applications
that require high efficiency and high reliability in
elevated temperature environments with low airflow.
BB 57y IDC/DCIVN —4D Senser V)R [ ERIBL DL YEF
T.BOTEN-ESHEE, RTEEREZRELES., 01
N-AE BR. RUREDADLGVRETENE. SEEMENERSN
BIBA, X [EDPATOEAICRETT .

The FPER48S01209*A converter of theSgases
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.

Senser )20 FPER4BSO1209%A(E36V ~60V A J1 TEIEL . B¥E
ETI2VEE DT HEEAI(RATIIVN 4TS, IAZHAREET
9. FPER48S01209+A (X BN 1= REFMEZRFO>TLVES . 400LFMD
FHTH CETTAL TV ERELLER A,

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

EIBEEEE . MBS, RUNYI—V VIR OBERTHAIREHDE
EEEE. BEEELERBRACRBLINTOEY, FEEICBLE
MmECEHEEIEEC RS, REHRGEN . RUFDKORK kiR
DOBEHEET LAY EHENET,

Applications

¢ Intermediate Bus Architecture
RN RARERLVATL

e Telecommunications
FLALYATA

¢ Data/Voice processing
S IR Dy SN

e Distributed Power Architecture
PEBERVATA

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

Features

RoHS compliant RoHS#EHL

Delivers up to 9A (108W)

9A (108W)E THEFE AT HE

Outputs available: 12Vdc

HIERIREH NEIE : 12Vde

Same as industry-standard eighth brick pinout
EREZED1/87)y)ERLCE VER S

Small size and low profile: 2.30” x 0.898” x 0.319”
INEL S KTME E(58.4 x 22.8 x 8.1mm typ)
No minimum load required
Start up into pre-biased output
HAIZTINATAD B> THIEEN AT AE
Meets basic insulation requirements of IEC60950
Input to output isolation: 1,500Vdc

A A D #E#: 1500Vde

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

REEMERE: BER., N2, BEE. EEERIT7IH

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 ERiGFE

All materials meet UL94, V-0 flammability rating
£TOEHSZIE UL V-0IEE

Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
SMERT4VA—1FE D IKEETFCCHFAB. RUENS502255AB% i B L
7.

RMERETRE
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FPER48S01209*A

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

__9;1\,91.:’ Series

Preliminary Data Sheet

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

ERMNEVGE . ARITIEESN-ANEE. A% . REHETEAINET,
Conditions: Ta=25degC, Airflbw=300LFM (1.5m/s), Vin=48Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP

MAX UNITS
ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous 0 60 Vdc
Operating Temperature Ambient Temperature -40 85 °C
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, @40Vdc in 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 I'; L:JL'(;Z%LOUH source 5 mAp-p
'Absolute Maximum Ratings  #xtEAE®

'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 BRRKEREBRAANAET VT I-TICEYRESN-EREREBAEEL. EREQET. REEEEOET. RV 1-I1DOKEE
BIERIFTIENHYET,
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FPER48S01209*A

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

__9;1\,91.:’ Series

Preliminary Data Sheet

Electrical Specifications (Continued) E&XAITEHE #E)

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

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Range
(Over all operating input voltage, resistive load -1.5 +1.5 %
and temperature conditions until end of life)
Load Regulation S;Z::ig': U < [0 +5 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) grﬁ"\‘/&{‘(:\égq‘gm'”) 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\w/é)dj[(*%ontqj;[(nom) to 20 ms
ON/OFF Control (Negative Logic)
Module Off 2.5 20 Vdc
Module On -0.5 0.8 Vdc
ON/OFF Control (Positive Logic)
Module Off -0.5 0.8 Vdc
Module On 2.5 20 Vdc
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F D K Delivering Next Generation Technology

__9;1\,91.:’ 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 RO AMDL104 95 AIXFPER48S01209%A DR EEEIZK
EREENHYFET ., ZLDTT V-3V TANFMVIZESRAN QKRiED
BUF BRI T VA T AT ETIVN - ADREBENTEETT, BT
SRIZT Y79 AT U DMEKT I ) Y3y Tl 5,000uFETRELTEH
T BLSEEFShTVET,

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.
HAYTNERNZT DI BIEESRO 1737107 VY DHEH & HEE
LET, BEBOFERLEH AT MERO-OICEROEREIZC
NEDWTUHERET HELEHEOLET .

ON/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/OFFifFQEEVIFVin-RELNERELLIYT-MESITEYTY
N—4%ZON/OFF 3D IERATEET, YE-FUPA-LIEKY T47 &40
T17 D2EEAFRETY . —MRAI7%E—FON/OFFEIERZE BI-AITRL
E IR

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.

#'Y747°0Y " 1ZON/OFFE' Y AN SR BRI IZHigh (open) TEAMEL . FHEERY
[SLowTEIELEY ., ON/OFFEVAYRIERE (1-7V)DIHE ., Iun' -4
I[ZONLFET . FHEMHigh/LowD BEEHEIFERNHFEESHBELT
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.

A0 747°0Y 9 IFON/OFFE' Y AV SR EE MIIZLow TEIEL . SHEBIICHigh
(open) TELLLET , ON/OFFEYAVin()IZHEHSN TLDIGE . avk
A-MEBHECTHIVN -AIFONLET,

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 1TmA depending on the
polarity, can also be used to drive the ON/OFF pin.
ON/OFFEVIZEY 1-WRERTI Ty 7 ENTIVET . ON/OFFL' Y & BB
T BI-OITHWMBIRIF . £-77VaV 550V 28 RILFETZE A AT &8
TY., FRATLHEMIF0BVUTDEETI2MAETEREREINE
AHYET. ImAETRE D/ EBEREGEK+20V)HON/OFFL Y & ER
BT ADIERTHETT .

O ON/OFF

Converter

Vin—

Fig A: A typical configuration for remote ON/OFF

Ver. 1.6 Jul. 9, 2012
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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 IO ARG FEEEHESBELN(VMNEE AR EDETH
EFTHEEBRTEMET H71-HIZIE. SENSE(-) (Pin 5) & SENSE(+)
(Pin 7) ZARAIN . RIFEEBENLELROMNIERKLET. (KB
BH)

— @ Vin(+) Vout(+) @
ENSE

T FPER Series o om) ]

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-MYADHE TS SENSECIE Y [EVout(-) (4FEE™Y) &,
SENSE(HEV[EVout(+) (8FL™Y) IZHEKL, H W EXEDEEREEHER
ISLFET. SENSEEVAEHSATOEWEHEABREEREDELYD
THZLERLET,

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 DEEER/NMZ 5128, tVAL VDS EFTAOERBRILI FUNE
BWRISECLTZEN, HLIRM CTEZEERT 2HE 1T, MAMTRO
EREHEIOLET,

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 VBIDBEICIFIKELEEA. OVPOFEAE BN ERHCT=
DIZ, N SDHE A IHFEATEOERBEN(EEN ) 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.
VE-MUAKBEREFRCTOEEEZHET 50, HAKDEEER
HEEYLBLET ., VATAORTIEERFICEEL. vV -0 HE D
BANERAERENEBALGOELIITEELTIZEN, WThost
BEHICBEVTLIN - IDEREREN T IL-—T7h-TICRE&HE
NE-RAHNBEREEAEETRESNET,
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F D K Delivering Next Generation Technology
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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 EVIEHABEDOMNII EEDLEFNIERERLTHEET.
BUNDIMREBHENELSIZ, AN —4RE TTRIMEGF & SENSE(-)i
FRAIC0OAWFDIT VD ERENTOETS,

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.

5.11(100 + A)Vy oy - 626
1.225A

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

A (VO-REQ - VO-NOM) %100 [%]
VO-NOM

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.
HAEEZ ELRSEB(MLTYI)IBE FIETOHRAD L3200 40
RAEBRBENEBALBLKIITEELTZSL,

— 1 @Vin(+) Vout(+) @
SENSE .
T FPER Series ) o %R
Vin Converter TRIM o1
SENSE() @ Rload
—1 @ Vin(-) Voul(-) @

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, Rt.pwn, Should be connected between the
TRIM (Pin 6) and SENSE(-) (Pin 5):
HABEFZTFHHMATI)IZIE (IDSHER). MAEHR Rriow &
TRIM(Pin 6)& SENSE(-) (Pin 5)EICHERILET ..

O 4000 (k]
4|

R T-DOWN

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 converters.

EREOMLMEBEDFE A EETEER T )N -ITERIRETT,

—1 @ Vin(+) Vout(+) @
T FPER Series oY) @ o
Vin Converter TRIM @] oa§
‘%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 converter’'s output pins with
remote sense should not exceed 110% of nominal
output voltage:

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

ERHEAEEDI0%ERBZHMNATY? . RITEELVAL, FHELB
EXREOVPOBREDRRLLYFET,

VE-MUAROIN DO H NiEFRIBEENEREHNBED110%EE
ZBEVRICLTTEL, .

Ver. 1.6 Jul. 9, 2012
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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.
BELTLAIRET, ANBEMNTYPTIRVERFICHDEIvN -4 H
BMICELELES, F-. ANEBEEMNTYPTIVU EIZHSEIUN -2
FEBMICENMEZRIRLET .

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.
COIWN-SFBERCATERICHLEBCRELETT. BEHRIKE
[2HBE AN IV IV T HETHAEEXTEZETSEET. IV
N=4Dey e vk, OCPIREE, R IFBRERIHEIRINDIET B&
Z120msEICBRREERYRLET,

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.

COIVN-SEHNIHDBEEEZRELET , HNIHEDODEEAOVPE
BRELTHI L-REEBEBTROONFLEMEZBZSEMIVLE
o IN-IDVb VT HE BEBERENEREINDIETH LT
120mSEICHEBERYIRLET.

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-FTMBREREEZALTVES . EELGEERHITEST
MEARREICGDE. COWN-SEBEEBICELELET . REAREIC
FTTHALEEEMICEBLET . (BEIEIL

Http://www.fdk.com
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Safety Requirements

The FPER48S01209*A converter is provided with
basic insulation between input and output circuits
according to |EC60950 standards. It features
1,500Vdc isolation from input to output, and
input-to-output resistance is greater than 10MQ.
FPER48S01209+A[XIEC60950E LT A -1 AR AS B MZE S TL
Tt F. AH-HAMIE1,500Vdc DT EEZHLTHY . #BIERIE
10MQLLEBHYETS,

American and
requirements per

This converter meets North
International safety regulatory
UL60950 and IEC60950.

AN -FF IR BV ERRG T L E A TEHSHUL60950&£1EC60950
ISEELTVWET, WEFFE)

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.

COIVN-SEREBICE1-RAEFH>TOERADT, RERKICHES
HREHIZE, ANFMVICEIFE TRAER 6.3ADE1-RA EHEHKELT
<&,

Ver. 1.6 Jul. 9, 2012
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Characterization

Overview

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

COWN-FTBET AL -T407 DR, EABRK. RA-ITyTH, RV
YoM UBEDEIE. YT U MR BIMEREBREEET, TFESE
HEERETHEBMAIOAES, 74 RUKBORITLEDA Y
ICBEEShTWET,

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.

FHABEROT -4, RUEBORIZLUZEOAN -V ITBHEINTOE
T BIFFig *V-#D LB BTSN THEY  +VIFHENWEEEERL.
HIFEDT WIMERLET, HIZE Figxv-2EHNIE *VH I TOR)
ERHMHERLET,

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.

BIEREE. RUBBRBEEEICTAE0IC. 2 TOERE. RUME
TR EE SN REFEA NIy -4 FBMIFLTERELT
WET  REFHER N EFDKF R OB RAERBRFEANICRET 5L
T.BEEE. RUREERRICEBLTLES,

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
H2BORBIFXIVN -IZERETDH=HDON YN EFDEBRA~DN -V D
HIZBRELTWET, RAIZEBIXTI0umDEABETEH . RV IUNHMVE
BRLTWET COKSICRBORBEERY <D LELIZEETME
F=FIE. AN =4 SPCBADED 2k (FEFIRL . 7-AM-ATHY L
NoFEOEVEEFEESEERRLTVET,

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 (37K F 75 18 OO [E i & 50LFM( B #A st i &
F% . NC)M5600LFMETHEE (CHIHITE ., REEE F30°CH585°C
EHETEET G BEREICEIRIMRIRY - 7 EREXNEHEAL
TWEY . (ME, RUKFEHR)

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-IDEEEEBROERRETATET S LEBBOLET, 551
EFERLOARMNBET LT ORXKEITEWVGE (FRE L
BT REAEICEFRIMRY T 771, RISBABRELFE LWL
TET REMNEZFERATIES. AOWIFIZHEIEEH<T=HL. 8
ERELDVLELT D=, AWGAOD R BRI ZHRLET, BEXTD
BIE IR BLERIERGITRLEY

== —
Fig. F: Test Chamber
Ver. 1.6 Jul. 9, 2012
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Thermal Derating

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

B+V-113HIRBEELAEOEFH TICET2RERENERERL
9, BEEE (LA E100LFM~500LFM®D 544 T30°C~85°CD i %E
EESETVET, N -4IFKFIZHEL. BRE XN -IDEFH
BIZFEITTIEYADIE VICA T TRVDTULET,

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 converter (9A)
BFERDAEEFH TERAHNERDELTEDESYERELET,

M) WFhHDOEBRODREEMN125°CORIZELFFEADE N ERIE.
X%

(i) WN D ATERER A

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 -T2V OHEERTHESEL-OIC. BREEIX125°CEE
AWK EELIZSW - T BEBERFICEGISRTLED
HEXOREMN25CEBRAGNEIITL TS,

In case the application requires high reliability or
operates continuously for a long term, a maximum
component temperature of 85°C should not be
exceeded. Exposure to temperature more than 85°C
for extended periods may affect converter reliability.
BEEENBERINIEETOEMAC. REFHEERESET LD
ERAEDIEEIL. 85 CERBALVEETHEALTT I, 85°CEE
ZPRETORKEEBER. XEROEEEICHEEEZHIEND
YEJ,

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.
HABERT VT h-T THRESN-ERERTBA - EHRLI-IE
EIL. HEEDET . EREMEDET. RUTV 1-VOBEESIEEIT
ERBYES,
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Thermocouples
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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 RSB EE25°C, B E300LFM (1.5m/s), K FEERE ANEE
36V, 48V, RUGOVEFIZH T B EREREHEDI TS,

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 BB EE25°C, B E300LFM (1.5m/s), KFEERE ANEE
36V, 48V, RUGOVEFIZHITHBMEREENHEDIIINTT,

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.
BRRAFGER AR TON/OFFE VI K BBEIBFICDLT, S E8VT Y
YEYEELOENEREILS EAYRBER*V-4, RUB*V-5ITRL
E IR
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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[EAHEROEBISHT SHHBEEREERLET,
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.

BE*V-7I$ TR K AR THE A5 FRIZ10uFD ALV T Vi ETUFD 17397
WERTRETREL-E AT VERERBEERLET,

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

AN RE T MIEE*V-8I R RE Py ZHE>TERBILTOET,
AHNRFT WERIEZR*V-9, RUBR*V-10IRLET
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Fig.12V-1: Available load current vs. ambient

temperature and airflow rates for Vin=48V. Maximum
component temperature = 125°C
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Fig.12V-2: Efficiency vs. load current and input
voltage for converter mounted horizontally with
airflow from pin 3 to pin 1 at a rate of 300LFM

(1.5m/s) and Ta=25°C.
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Fig.12V-3: Power Loss vs. load current and input
voltage for converter mounted horizontally with

airflow from pin 3 to pin 1 at a rate of 300LFM
(1.5m/s) and Ta=25°C.
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Fig.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 (2V/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

Page 12 of 15

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: 1us/div
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s 10uH o

Vin( ? l

Converter

Fig.12V-8: Test Set-up for measuring input
reflected ripple current.
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>
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)

Fig.12V-9: Input reflected ripple current, Is
(10mA/div), measured through 10uH at the source
at full rated load current and Vin=48V. Time scale:
1us/div.

125

Output Voltage [V]
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Fig.12V-11: Output voltage vs. load current
showing current limit point and converter shutdown
point. (Vin = 48V)
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I I +
_,) +  Vout
= 100uFI 33uF 1uF [10uF
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Fig.12V-10: Input reflected ripple current, Ic
(200mA/div), measured through 10uH at the source
at full rated load current and Vin=48V. Time scale:
1us/div.

Fig.12V-12: Load current (top trace, 20A/div,
40ms/div) into a 10mQ short circuit during restart,
at Vin = 48V. Bottom trace (20A/div, 4ms/div) is an
expansion of the top trace.
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When a product is mounted in the back side.
RECOMMENDED PAD LAYOUT
Part Number System
Product . . Input Mounting Output Rated ON/OFF Pin
Series Size Regulation 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-UEEEt: BRTEAONI-VBIZFEILITEGRRELVCMERED FiHEELERLTOV - N4 UNONI-VIFEEIELTL
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.

BRELVERDTIVr—Yay: FOKERFEGHEFEE. BRTREICERSNSRIE., - EEGEATAZE IS THEEER
mELTIL, FOKDOEBEELZL TOEATRRESNFERE 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.

FARRE: AN AU TFICRTRETIFERIELSANTEZEN, Tho v - 1045 E4tdE . REDGE . HEDR
RELYET, 1) KEODBIEFIOLEDOICHEET S TNOHLEM. 2) BREME. ETENZ EibkR. BRE. &K,
TUoEZTE) FESKS. 3) EXRME. SINEOHLINAFTER. 4 MEDOZVGEAT. 5 BE. FIEmMESh=ESSP. 6) EK.
M. R ARBRIICEISEINDIERT. X(T 7) BEIRE). XITEELINHLIHE

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, RORFGHNERSNSIEETORA: AN -4Z25EHE M. XITREFGHAERSNIEETHERTHBEICE. K
WN-SDRERBEY HELLIC. BERHBEOBEICEVWTRERE L TOEEMEEFGZHEL TERASHEZREL 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.

E RN IDRRTHEREVNLERA, REFTIGEOEFEHE. EREERICEVTERIVN IO/ HREICEZEN
E|OBFHERLTRELTZALY,

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

EHROEFELRE: HRIERBICES>TEEINTOETH, FELLTERTHIEENTINET,

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 (FEFTGECL)
REFHAR 127 AR (FER) 1688 LAIN

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