F DK Delivering Next Generation Technology

,;!NQJJ’ Series

FPQR48T01225*A

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

The ;MG!«" 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 applications that
require high efficiency and high reliability in elevated
temperature environments with low airflow.
$RBET)9IDC/DCIIN—AD Sense? v [$ % RAE DL VES]
T.BOTEA-ESHHE. RUBEREEZRELET. 01
N-3E BB RUREOASLTWNERTEYE. SEBEENERSA
BIBA, XIIDPATOERIZHKETY

The FPQR48T01225*A converter of the ;ﬂ\,ch"
Series is a low profile Quarter Brick converter that
operates from a 36Vdc to 75Vdc input and provides a
tightly regulated 12V dc output. It delivers up to 25A
of output current. The thermal performance of the
FPQR48T01225*A is excellent: no derating is
needed up to 60°C with 500LFM airflow.

Sensez )-2°0) FPQRASTO1225%A(236V ~ 75V A A TEIET B {E
ERHF-47Yvhaun -4TF, 2BAFZHANAETT,
FPQR48TO01225*AM iR EHEIXI7ARELANTY , 500LFMD i
TO0CETTAL TV EDLELELEE 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.

BB RS, MBS, RUN Y-V UV B OB R THIREHDE
EREE. SEERERRAICRBELINTOES, FRICEL:
RELEEMEEETRERRE ., BER M. RUFDKO R L
DBEHEET IR EYB=ENET,

Applications

¢ Intermediate Bus Architecture
PN AERYATA

e Telecommunications
TLALYATA

o Data/Voice processing
T 45018 AT L

e Distributed Power Architecture
PEBEERVATA

o Computing (Servers, Workstations)
IV 19BN =, T-HIAT—V3Y)
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FPQR48T01225*A

Features

¢ ROHS compliant RoHS#EH#L
o Delivers up to 25A (300W)
25A (300W)FE THEHAATAE

e Optional parallel operation without external
components
Load sharing accuracy: £10% (£2.5A)
Multiple converters can be paralleled
1773y C 5 EER AT RE
BRABRE L 10% (£25A)
BHOIIN 5% U 5T HE

¢ High efficiency, no heatsink required
ENE-RBBEHNTE

e Industry-standard quarter brick pinout
ERIZED1/479) EULATIH

o Small size and low profile: 2.30” x 1.45” x 0.579”
INEY(58.4 x 36.8 x 14.7mm)

¢ No minimum load required

e Start up into pre-biased output
HAIZTINATAD B> THIEEI AT AE

e Meets basic insulation requirements of EN60950

¢ Input to output isolation: 1500Vdc

¢ Positive or negative logic remote ON/OFF option

¢ Fully protected: OCP, OTP, OVP, UVLO
fREEMEE: BER. M, BEXE . AREEDITIH

¢ Remote output voltage sense

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

¢ High reliability, MTBF = 3.5 Milion Hours (30°C)
=148 MTBF = 3.5 Milion Hours (30°C)

o UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC60950
UL60950. CB Scheme EREE

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

o Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HMERI(VA—1FE DIKAE TFCCYFAB, RUENS502297ABE B L
EX

RIMARIITE
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Delivering Next Generation Technology ; a
F DK €A 8£f4 Series

FPQR48T01225*A

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

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

FENENSS. ETOMKRBEESN-AHNEBEL. &, EEGEECEASNES.

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
Storage Temperature -55 125 °C
ISOLATION
Isolation Voltage 1500 Vdc
Isolation Resistance 10 MQ
Isolation Capacitance 2200 pF
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout<12.24V @ up to 40V 36 48 75 Vdc
Input Under Voltage Lockout

Turn-on Threshold 33 36 Vdc

Turn-off Threshold 31 33 Vdc
Input Voltage Transient 100mS 100 Vdc
Maximum Input Current 25Adc, 12Vdc Out @36Vdc in 9.5 Adc
Input Stand-by Current (module disabled) Vin = 48V, converter disabled 17 mA
Input No Load Current (module disabled) Vin = 48V, converter enabled 100 mA
Input Reflected-Ripple Current E]Lélhlcotg:é;o”H source 5 mAp-p

'Absolute Maximum Ratings — #xt &K E#E

Stresses in excess of the absolute maximum ratings may lead to degradation in performance and reliability of
the converter and may result in permanent damage.

R RKEBETEZANAL, HEDET. RPEBHEOET. RUE/ 1-IOWBESIESEI T ENHYFET .
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F DK Delivering Next Generation Technology

FPQR48T01225*A

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

,;!NQJJ’ Series

Electrical Specifications (Continued) E&RaEH (=)

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

PARAMETER \ NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Range Standard 2.0 +2.0 %
(Over all operating input voltage, resistive load
and temperature conditions until end of life) Parallel Option® -5.0 +5.0 %
Load Regulation Standard 10 mV
Parallel Option® 500 mV

Output Ripple and Noise BW=20MHz fsg 'g:r‘;;ilo”F tantalum + 120 mVp-p
External Load Capacitance Plus full load (resistive) 100 10,000 uF
Output Current Range 0 25 A
Output Current Limit Inception (lout) 105 150 %
Output Short-Circuit Current Short=10mQ 10.5 Arms
Transient Response o 470uF (Low Z EL-con) ' +2 %
25% load step change with di/dt=5A/ps + 1uF ceramic
Efficiency Full load (25A) 92.5 %
FEATURE CHARACTERISTICS
Switching Frequency Output 460 kHz
Turn-On Delay Time Full resistive load

with Vin (module enabled, then Vin applied) g?@gﬂ&iﬁgmm) to 5 ms

with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) ) ms
Rise Time (Full resistive load) g'rg*r?/c())u:(*%ﬁ;(nom) o 15 ms
ON/OFF Control

High Threshold Voltage 25 20 Vdc

Low Threshold Voltage -0.5 0.8 Vdc
Parallel Current Deviation Parallel Option2 -2.5 +2.5 A

’Parallel Option i FIA7°vay
Refer to the section on the parallel option.
WFIA7 VDA~ ESBREVET,
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F DK Delivering Next Generation Technology

45!&9!3 Series

FPQR48T01225*A

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

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPQR48T01225*A
converter. The addition of a 100uF 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 10,000uF.

AN RO ATV D105 50 A IEFPQRA8TO1225%A DR TEH/EIZK
EREENHYET, Z2LDTT V-3V TANFIVIZESRI QRFED
100 4 FERRIVT U ERFITAIETIN - 4D REEENTRETT ., &
FHRICT hy7 VoD AT U DMEKT 7 —YavTlE, 10,000 4 FETREL
TEMET B LI ETINTLET,

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.

HAVWT VER/MIT B0 BIEESROtIIVIIVT VY DIEFEHE
LET. BEFOHMERLEE AT IMERD-OICRFDEREIZC
NEDWTVIERETHILEHEOLET,

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/OFFifi F(2&FELIFVin-GEL V) EHEELLIYT-MESITLYIY
N—3%ON/OFF 2DITERTEEY, YE-PIVI-RIEHY T7 &0
TA7 D2FEFEAARETY . — A% E—FON/OFFEIERZE R -AIZRL
E

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.

Y 747 RY ) ILON/OFFE"Y AV TRERAIIZHigh (open) TEITEL . FRIRM
ISLowTEIELFET . ON/OFFE VA RIER (A-7VDHE. 3N -4
[FONLFET, MEMHigh/LowDEELHEITERMFELEZSRL T
=&y,
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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.
*h'747°0979ILON/OFFL Y AN SRR I Low TEEL . SHEERIIZHigh
(open) TELLLET . ON/OFFEVANVINCIZHEHINTLSIHE. IVt
A-MEE M ECTHIVN -4IXONLET,

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-VAERTI NTy7 SN TLVET , ON/OFFE VAERE)
T B=BICHBBIA9F. £-77ab)5—b50Y A28, RIKFETZE{E A AT RE
TY, HEHTIHRBIX0SVUTDEETI2MAETEREZREIHE
DHYET ., ImAETHRE DI EEIREK+20V)HON/OFFL Y ZEER
B H5DICERAAEETT .

O ON/OFF

Converter

O vin—

Fig A: A typical configuration for remote ON/OFF

If the converter is turned on using input ON/OFF or
remote ON/OFF within a very short interval of turn-off,
ithe internal circuitry may not reset and the next
start-up may occur with a different start-up time and
waveform than specified. It is recommended that the
converter be turned on at least 250ms after the last
turn-off..

A JION/OFF. JE—PON/OFFZEFFEI THRYRELF T L. NEREIEE AV
ST ROBEILHDZENHYET DT, EEIRFRH. 35 LHYRK
MR EHDZELBYET .

ZTOLILERBETED. BFLEERYBRTHFEAAEZEZINIIGEICIL,
OFF£HONEE#250msIFHEHLEVEKRE(FMNT 5FELTIESE,
+REETOFEESFBEOLLET
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F DK Delivering Next Generation Technology

45!&9!3 Series

FPQR48T01225*A

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

Remote Sense (Pins 5 and 7)

To compensate for voltage drops that occur between
the output pins of the 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).

N 4O AEFEBEHEABELGR (VMRS ARIREDETH
ETIEEMRTEMET H1-IZIE, SENSE(-) (Pin 5) & SENSE(+)

(Pin 7) BTN, RIZBEERENBDELGF(VMIERLET. (KB
)

— 1 @ Vin(+) Vout(+) @
SENSE(+

T FPQR Series *) o

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.
VE—FEYAD B ETHENEDS, SENSECE VIEVout(-) WFEE™Y) &
SENSEMEV[EVout(+) BFLY) ITHERL, HNBEEDEEHEEHEE
ISLFEY. SENSELVAEBIN TOAENWEHDERITREDELYH
THERLET.

To minimize noise pick-up, traces from the SENSE
pins to the load should be located in proximity to a
ground plane. If wiring discretely, a twisted pair is
recommended.

MR DEEHER/DMIMNZ S0, tVAL VD LA RN DERIRIE) VM ER
BRITECL TS, BULIRM CEERR T HHE L. VIAMTRO
EAEHBIOLET,

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-3DHENEEREOVP)IEVout(+)EVout-)EI D EBIEIZIKTF
L. tVAEVEIDBREIZIXEKFELEE A, OVPOFHIEHMIEHCT
HIZ. N -4D H HiHEFLEETR OB AN (BEN7)E&R/NMIL
TLIZ&EW,

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-MVABBE R AR TOEEZGIET 5720, HOEOEEEE
HEEYBELET, VATADOHRAMTIEIAREICEREL. v -0 HE AN
BANRAERENEBALGVLSISEELTUZEL, LWTFhost
BEHICENTRIN - IDRRERENIETIL-T7D-T [CREHSE
NERREHEFREHNEETRESLET,
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F DK Delivering Next Generation Technology

45!&9!3 Series

FPQR48T01225*A

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

Output Voltage Adjust/TRIM (Pin 6)

The output voltage can be adjusted by up to 10% or
down to 20% relative to the rated output voltage
using an external resistor. (At +10% of the rated
output voltage, 38V or more is needed for the input
voltage.)

HABEEFHBEALIERT HE T EREEITHL +10% -20%D
BAERETY. H10%DAERITA N EEHIBVLELETY)

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 EVIEHE D EEDMNIVY EEHEITNIERERICLTEEET,
BUDND MR ER/DENESIZ VN -IRETTRIMEGF & SENSE(-)iH
FRIZ0AWFDIVT VA EREN TLET,

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

HABEFEZERSEDGMATY)IZIE (RICSH), MAEH Ry &
TRIM(Pin 6)& SENSE(+) (Pin DREIZHE#HELET .

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

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

(VO—REQ B VO-NOM) %100 [%]

VO-NOM

A:

Voreq = Desired (trimmed) output voltage [V]

When trimming up, care should be taken not to
exceed the maximum output power of the converter,
as discussed in the previous section.
HABEZEFRSEDH(MLTY)EE GIETOHRBEDLS2IUN 4D
RAERBENEBRALGVIIITERL TS,

Fig. C: Configuration for trimming output voltage up

To trim the output voltage down (Fig.D), a trim
resistor, Rr.pwn, should be connected between the
TRIM (Pin 6) and SENSE(-) (Pin 5): i hEEZTIF5(MA
F9NIZIE (BMDBE). MAEH Ripw & TRIM(Pin 6)& SENSE(-)
(Pin 5)RICHERLET. .

M 1022k

RT—DWN = ‘A‘

where.
Rr.pown = 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.

EEROMNAEBO M B EETHEGET )N - I TERIBETT,

— 1 @ Vin(+) Vout(+) @
SENSE(+
FPQR Series *) o Rload
Vin Converter TRIM @] §
Rr.
SENSE (-) .% o
— 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(Nomhal)x110%] [V]

EREABEDIEEZHMATY?, RITBELVAL, FHERB
EEREOVPOBRHIZREELYES,

) E-MYAROIVN-IOE D FRABENERHDEED110%% R
— @ Vin(*) Vou(+) @ ABVEIZLTFEL,
SENSE .
T FPQR Series “) o %R
Vin Converter TRIM @1 7
Rload
SENSE () @
—1 @ Vin(-) Vout(-) @
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F DK Delivering Next Generation Technology

45!&9!3 Series

FPQR48T01225*A

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

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.

EEL TLAIREET. AN BEMTYPTRVERHEIZRS LIV -41F B
BRIFIELES ., F. ANBEATYPTIAVELEIZESEIUN -4
TEBMICEIMEERIRLET,

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 every 250ms
until the over-current or short circuit condition is
removed. Latch (all protection mode) type is optional
version.

CON-AEAEFRLANERICHLECRELETY. AERRKE
I27BE AN - E b VT 2FETHABEZETSEET, 1V
N =3By Uik OCPIREE, RIFBRERNRIRSNDET
250ms B ICHIEBERYVIRLET. 1700 THFMI(ETORESE
B79F)LAEETY.

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 every 250ms until the OVP
condition is removed. Latch (all protection mode)
type is optional version.
COIVN-JEHNIHRDBEEZRELET  HAHOBEHOVPHE
BELTHRIL-BEEETROONI:LEVMEZRBZ DLV M IVLE
To NIV T B L BEERENRIRSN D FET250mSE
[CHEBSERYEBELET. 170V THFMT (& TOREBERHTIPD
AIAETY.

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). Latch (all protection mode)
type is optional version.

Http://www.fdk.com
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COIVN BT MBRERBEEFLTVET . BEELRBERMCELST
MEAREEICHAHE, COIN-FTBEBMITFIELET . REGIEEIC
EFTTHHEEHNICEIRBLET . (BE YN 1700 THFMT(ET
DREBERTVHLAIRETY.

Safety Requirements

The FPQR48T01225*A converter is provided with
basic insulation between input and output circuits
according to IEC60950 standards. It features
1500Vdc isolation from input to output, and
input-to-output resistance is greater than 10MQ.
FPQR48T01225+A LIEC60950 £ HL T A - NS EREBRIN T
WET . Ff=. AH-HARIX1500Vdc DT EEELTHY ., BZEHR
[Z1OMQ U EHYFET,

This converter meets North American and
International safety regulatory requirements per
UL60950 and EN60950.

COIVN-4IFIE R R UVERMNER S EE THDHUL60950LEN60950(=
BALTWET,

Note that the converter is not internally fused: to meet
safety requirements, a fast acting in-line fuse with a
maximum rating of 15A (SOC 25CF Series by safety
test) must be used in the input line.
COWWN-GIEARICE1- A EH O TVERADT,. RERRITES
H3OITIE ANFVICEIE TRAREK15ADE1-R (BIAL L
HEEHEREF SOCE! 25CF)-REREHML TS,
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F DK Delivering Next Generation Technology

,9!4/9!3 Series

FPQR48T01225*A

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

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. Figures showing data plots and
waveforms are presented in the following pages.
COAVN-JITRET LTI E BHERK, 25-+797 8 R
SeyM VB DBIME. YT MR BB REBGEEE L. SFESFE
HEERETHBATOIET, T4 RERBORIZLEDA-Y
IZBEShTVET,

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.

HERE. RUBBRMEERRICTELOIC. ETORE. RUME
T TR SN IR EFHEN N (Caun' -4E F AM FLTRELT
WET REFHES - ZFOKRRORRAERBREFRNICEETHLE
T.RERE. RUREZREICEELTLET,

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.

BEEHER —N [XEE0.060"(1.6mm)ENDAEPCBTIERL TLVET . &
E2BORAEIFIIN-4EEET D=HODNIN EFDBRADN -V D
AHIZRELTVET, RAI2BIZT0 u mOEASETEN. RUT TN I
ERRLTOET  COKSITRBORBERY <DL IZREF®
K =FIE N -4 SPCBADED K IFEFIRL ., 7-AM-ATHY %
ALFEORNVEETFEFHEEZERLTVET.

FDK’s custom wind tunnel was used to provide
precise horizontal laminar airflow in the range of 50
LFM to 500LFM, at ambient temperatures between
30°C and 85°C. Infrared (IR) thermography and

FDKAYY +1 0 R REREE B (XK F AR O B % 50LFM( B A%t it &
B%. NC)MS600LFMETHRZICH M TE . RIEREIL30°CH585°C
R TEET RERECIEFMRIRY -7 I EREREFEAL
TWET, (KE. RUEFSHE)

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-ADBEEZEROEABRETAE TSI EEHE8HLET . IS
EFEALDARNBET LTI DRKREIZEVS S (LB E AR
BETY, BEAEICIEFRIMEI-T 574, RIZBBRESFHE =
TFET, AERNEERTIIEE. BDOWHITICHREILEHRSOHE. Bl
FREZDLECT B0 AWGAOD BB EHRELET, MBEXTD
BIEIRELEEFRIEEGISTRLES

Fig. F: Test Chamber

thermocouples were used for temperature
measurements. (See Fig. E & Fig. F)
Htp://www.fdk.com Page 8 of 16 Ver.2.1 Apr. 12 2011



F DK Delivering Next Generation Technology

,9!4/9!3 Series

FPQR48T01225*A

36-75Vdc Input, 25A, 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 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 3 to pin 1.

H-13HIRBEREELABOEHTICETEIRRENERERLE
9, BB B (LA 2 100LFM ~ 500LFM D 5 4 T30°C ~85°C D fEI & %%
BSETOET . N -AUTKFICHEL. AREFIN-I0EFHA
IZFITTIEYABIEVIZE T TR TLETS,

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 (25A)

A maximum component temperature of 125°C should
not be exceeded in order to operate within the
derating curves. Thus, the temperature at the
thermocouple locations shown in Fig. G should not
exceed 125°C in normal operation.

BFROUEEH TRRENERDERTEDESYEELETS .

M) WFhHDOEBROBEM125°CHOEELIFE RO H N EFRIE.
Xl&

(i) WN-SDRTRERER (25A)

BET AV -T) OEERNTEESE 5102, BREREIF125°CERE
ABNESIZTEELLLSN, o T BEBERICRGITIRT HED
BB DREMN2CEBRENEIICLTZED,

Thermocouples

Fig. G: Location of thermocouples for thermal testing

Http://www.fdk.com
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Efficiency

Fig-2 shows efficiency vs. load current at an ambient
temperature of 25°C, airflow of 400 LFM (2.0 m/s)
with horizontal mounting and input voltages of 36V,
48V and 75V.

E-2(3 IR R E25°C, EE400LFM (20m/s). KFERE A HERE
36V. 48V, RUTSVEFZH TS AR BEREHEDTIITT,

Power dissipation

Fig-3 shows power dissipation vs. load current at an
ambient temperature of 25°C, airflow of 400 LFM (2.0
m/s) with horizontal mounting and input voltages of
36V, 48V and 75V.

B-3(L BB E25°C, ELEA400LFM (20m/s). KFEEE AHERE
36V, 48V, RUTVEICE T2 BFEREENHEDTIIITT,

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.

BAREFGEHR BFDTON/OFFEVIZ L DEENRFIZ DL T, M ERIVT Y
YEYEELOEABRELS ELNYERBER-4. RUE-5ITRLET,

Ripple and Noise

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

BE-7IERAAR THABFRICI0 4 FOLILIVT U ET g FDEF3YY
WEMTRETRAELE AT VEERRERLET . HAER
R u FDEF390EF T TRIELTOET,

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

ANRE T VER-8ITRT REE Ty 7 EFES>TEAILTLET . A
N T LR IER-9. RUR-10IZRLET,
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Parallel Option

The parallel option allows for paralleled operation of up to three converters with a load sharing accuracy within
+/- 10%.Sch-1 shows the simple input and output connections needed for parallel operation using this option.

NFUVAET AV IESch-1DRICE WEEHT DT TAEOHABRO 105D ERIREDEHFE TIB LTI E QEENATEETT

aring Diode

-t
O vinl4) YoutI+) © =y
\L_ Ij
O IN/OFF FPGA Serias _—
Cout
Load Capacitor
[nput{+>—0 Output {+
O vinl-) Yout |- &
SHi
/ pu il
— T
IN/OFF SH Cload
Oring Diode
O vinl4) Yout [+ © RO
Input(-I——g ~ Dutput -1

O ON/OFF FPGA Serias

[Cout

O ¥inl- Yout -] &

Sch-1 : Circuit for using the parallel option

12.4
12.3
12.2
12.1
12.0
11.9
118 .
11.7 777----Low.er fffffffffffffffffffff

11.6 |
0 5 10 15 20 25
Current[A]

Vout[V]

Graph-1 : Characteristic of output current vs output voltage in the parallel option
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Notes on parallel operation

1)

2)

3)

4)

Http://www.fdk.com

PCB trace design

Use the same input source for all converters.
Input lines to the converters should be balanced
and as low impedance as possible. Output lines
should also be balanced and have Ilow
impedance.

External capacitors should be placed as close as
possible to the converters.

BIN-ID AN ERIEECEERMNSEHL TS,

A HIHFIXERNTVAERS=HITHE TR/ T VAIZHES
KSIZEMLTESLY,
AHAIZDFZMFFIVT UHIETES L FEIVN-ID A S
IHFDELIZHEICERBL TS,

ON/OFF Signal
Timing for start up and shut down using the
ON/OFF terminals should be synchronized.

AN —4DON/OFFEBICKBEE - BT & B—ITH5 &
SICEREEAL TS,

Converter ON/OFF

If it is necessary to turn on the converters into a
load, the load current should be limited to the
maximum load current of a single converter, 25A,
until all converters have turned on.

BEZEMYLGHISEETHIHEEE. HABEENILIEENYTETT
HETARERZIEDORRAREREQSA)THIBRL TS
Ly

Current balancing

This converter does not have a current share
terminal. The accuracy of current sharing is
about =10% when all input and output line
impedances are balanced, except light load
conditions.

The total output current should be limited to
[oMAX+(IoMAXx0.8x(N-1)) during paralleling.

2 in parallel 45A = 25A+(25Ax0.8x(2units-1))
3 in parallel 65A = 25A+(25Ax0.8x(3units-1)
Note that If there are big differences in

impedance in the input or output lines, the
current balancing can not be maintained within
10%. In this case, the design should be such that
the output current from any one converter cannot
exceed the maximum rated current.

o)

Page 11 of 16

ARIUN=RFALIMN T AD IV LG FEHLbE R A HH AN
-VDELWVERETTIE. EBRNIVADEEIXH10%EETT,
g EcFROODEAE. B HERIIE
IoMAX+(IoMAXx0.8x(N-1))E TIZHIBRL TLFZELY,

28 THHNENEDIZE 45A = 25A + (25A x 0.8 x 2&-1))

3ETHINEEDIZE S 65A = 25A + (25A x 0.8 x (3&5-1))
BAVN-ABDAH A -G VRAICKELRENH DB EICIE. B
NIVABEN L 10%ZHE TERNEEAHYET . TNBAIC
[FRREREZHRMBLTVDIVN - INERERERBALTWNEMLT
CEALEEL,

Since direct parallel connection of the output
creates a circulation current between each
converter at light load,, larger than usual power
dissipation can occur. We recommend the use of
oring diodes, as indicated in Sch-1, in order to
reduce the power dissipation at light load.

HAZEZLSERT SEBETBETLEIN - IMICBERER
RhdE. REGHEBRNIRELFT .

BAMBOHEEEREEBLIL EIZIEOring Diode ZHHALT
T,
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25* A

N
o
/

Output Current [A]
prs

10 r

—&— 500LFM
—&— 400LFM
5 —&— 300LFM
200LFM
—¥— 100LFM

0 \

30 40 50 60 70 80

Ambient Temp [DegC]

Fig-1: Available load current vs. ambient temperature
and airflow rates for Vin=48V. Maximum component
temperature =125°C

95
90
% 85
&
0
& 80
18]
75
70
0 5 10 15 20 25 0 5 10 15 20 25
Current [A] Current[A]
Fig-2: Efficiency vs. load current and input voltage Fig-3: Power dissipation vs. load current and input
for converter mounted horizontally with airflow from voltage for converter mounted horizontally with
pin 3 to pin 1 at a rate of 400LFM (2.0m/s) and airflow from pin 3 to pin 1 at a rate of 400LFM
Ta=25°C. (2.0m/s) and Ta=25°C.
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iy

Fig-4: Turn-on transient at full rated load current Fig-5: Turn-on transient at full rated load current
(resistive) with 10uyF tantalum + 1pF ceramic (resistive) plus 10,000uF at Vin=48V, triggered via
capacitor at Vin=48V, triggered via ON/OFF pin. ON/OFF pin. Top trace: ON/OFF signal (5V/div).
Top trace: ON/OFF signal (5V/div). Bottom trace: Bottom trace: output voltage (5V/div). Time scale:
output voltage (5V/div). Time scale: 10ms/div 10ms/div

. I

Fig-6: Output voltage response to load current Fig-7: Output voltage ripple (50mV/div) at full rated
step-change (15A-22.5A-15A) at Vin=48V. Top load current into a resistive load with Co=10uF
trace: Output voltage (200mV/div). Bottom trace: tantalum + 1 u F ceramic and Vin=48V. Time scale:
load current (10A/div). Current slew rate: 5A/ps. 1us/div

Co=470pF Low Z EL-con + 1 F ceramic. Time
scale: 200us/div
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I% 10uUH £
+
‘ + pul *
¥in _— CONVERTER Yout
—PODUF 3uF TUF TDUt
. . . O -
Fig-8: Test Set-up for measuring input reflected
ripple current.

Fig-9: Input reflected ripple current, Is (10mA/div), Fig-10: Input reflected ripple current, Ic

measured through 10uH at the source at full rated (500mA/div), measured through 10uH at the source

load current and Vin=48V. Time scale: 1ps/div. at full rated load current and Vin=48V. Time scale:
1us/div.

0 5 10 15 20 25 30 35
Current [A]

Fig-11: Output voltage vs. load current showing  Fig-12: Load current (top trace, 20A/div, 40ms/div)

current limit point and converter shutdown point. into a 10mQ short circuit during restart, at Vin =

(Vin = 48V) 48V. Bottom trace (20A/div, 2ms/div) is an
expansion of the top trace.
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Mechanical Drawing

FPQR48T01225xA 6 s0s
L4 10!
3.8 50.8 Pin # Function
(.13) (2.00) 1 vin (+)
2 ON/OFF
o 5o } 3 Vin (-
" g 7 6 E % 4 Vout (-)
é;i% 6 2 6 o 5@&\17 5 SENSE(')
AT 98 56— 17 £l
Rl P P e 6 TRIM
Bk Rk 8 Vout (+)
TOP VIEW OF BOARD
Notes
. All dimensions are in millimeters (inches)
. \ - Unless otherwise specified, tolerances are
S5 85 1 +/- 0.25mm
NA (8 | . Pins 1-3 and 5-7 are ®1.02 (0.040”) with
cE | ®1.80 (0.071”) shoulder
| Recommended TH dia. Is ®1.40 (0.055”)
olm SIDE VIEW OF BOARD . Pins 4 and 8 are ®1.58 (0.062") with ©2.40
RS (0.094") shoulder
Recommended TH dia. Is $2.00 (0.079”)
. Pin Material: Copper
FPQP48T01225xA . Pin Finish: Tin over Nickel
(252-0":";2) . Converter Weight: 1.580z (48.09g) typical
38 | 50.8 _
(.15) (2.00)
Pin # Function
I e 590 1 Vin (+)
e 02 Sk 2 ON/OFF
R T g T 3 Vin (-)
I @3 “o ~ 4 Vout (-)
SIR; S 5 Vout (+)
] _
TOP VIEW OF BOARD
% |
5 Sa |
RSN |
RN \ 1
I 9 |
R SIDE VIEW OF BOARD
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Part Number System

Product \Sha e Requlation Input Mounting Output Rated ON/OFF Pin
Series P g Voltage Scheme Voltage Current Logic Shape
FP Q RorP 48 T 012 25 NorP A

Series | Quarter | R: Regulated _ Through N: Negative
Name | Brick | P:Parallel | "YP=%V | Hole 12v 25A | . positive | Standard
Cautions

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.

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