F DK Delivering Next Generation Technology

,9!4/9!3 Series

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc 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.
$ER7)99DC/DCIIN 40 SeAse? Y)-2 [FERBE DL VARSI
T.BOTEL-ESHHE. RUBEREEZRELET. 01
N-3E BB RUREOASLBVNERRTEYE. SEBEENERSA
BIBA, X IDPATOERIZHZETY

The FPQR48T5R030*A converter of the ;ﬂ\ﬁ!}’
Series is a low profile Quarter Brick converter that
operates from a 36Vdc to 75Vdc input and provides a
tightly regulated 5V dc output. It delivers up to 30A of
output current. The thermal performance of the
FPQR48T5R030*A is excellent: no derating is
needed up to 75°C with 400LFM airflow.

Sense: YI)-2'MD FPQRA48T5R030%A[£36V~75VA A TENET BIE
BRI+ —47YvHIAUN-4TT, 5V 0AZH AHMETT,
FPQR48T5R030xA M B E I I7ARE VAN TY . 400LFMD &4
TISCETTUV-TIVITEDLEELEL 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.

EIRRERE. MBS, RUN Y-V UV B OB R THIREHDE
EREE SEERERRAICRBELINTOES, FRICEAL:
RBELEEM IS ELERRE ., BER M. RUFDKD R L
DB ET R &Y =0ENET,

Applications

¢ Intermediate Bus Architecture
PN AERYATA

e Telecommunications
TLALYATA

o Data/Voice processing
T —40IBY AT L

e Distributed Power Architecture
PEEERVATA

o Computing (Servers, Workstations)
I ARG —N -, T-HAT—V3Y)
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FPQR48T5R030*A

Features

¢ ROoHS compliant RoHS#EHL

e Delivers up to 30A (150W)
30A (150W)FE THEFAFTRE

¢ High efficiency, no heatsink required
ENE-RBBEHNTE

e Industry-standard quarter brick pinout
EFRIZED1/47) EULATIE

¢ Small size and low profile: 2.30” x 1.45” x 0.402”
INEY(58.4 x 36.8 x 10.2mm)

¢ No minimum load required

e Start up into pre-biased output
H AT YN AT A B> THAEEN AT AE

¢ Meets basic insulation requirements of EN60950

¢ Input to output isolation: 1500Vdc
A AR D#E#: 1500Vde

e Positive or negative logic remote ON/OFF option

o Fully protected: OCP, OTP, OVP, UVLO
RiEHEE: BER. M. BEX. BEEMYTI

e Remote output voltage sense

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

o High reliability, MTBF = 3.5 Million Hours (@30°C)
S {S#M: MTBF = 3.5 Million Hours (@30°C)

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

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

o Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HMERIMVA—1FE DIKRE TFCCYFAB., R UEN5S5022)5ABE B L
ES N

RMARIITE
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Delivering Next Generation Technology ; a
F DK €A 8£&4 Series

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc Output

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

FENENGSS. ETOAKREBEESNAHNEBEL. &, EEGEECEASLES.

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=48Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS

ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous 0 85 Vdc
Operating Temperature Ambient temperature -40 85 °C
Storage Temperature -55 125 °C
ISOLATION
Isolation Voltage 1500 Vdc
Isolation Resistance 10 MQ
Isolation Capacitance 1000 pF
INPUT CHARACTERISTICS
Operating Input Voltage Range Continuous 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 30Adc, 5Vdc Out @36Vdc in 4.8 Adc
Input Stand-by Current (module disabled) Vin = 48V, converter disabled 8 mA
Input No Load Current (module disabled) Vin = 48V, converter enabled 45 mA

Full load, 10uH source

Input Reflected-Ripple Current 12.5 mAp-p

inductance

'Absolute Maximum Ratings  #xt &K 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 EREREBR AN, HEEDET . REEHEEOET. RUTV 1-VOBBESIESRIT LN HYFET,
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F DK Delivering Next Generation Technology

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc Output

,;!NQJJ’ Series

Electrical Specifications (Continued) E&RaEH (=)

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=48Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Range
(Over all operating input voltage, resistive load 4.90 5.10 Vdc
and temperature conditions until end of life)
Load Regulation 50 mV
Output Ripple and Noise BW=20MHz 30Adc, 104F tantalum + 20uF 75 mVp-p
ceramic

External Load Capacitance Plus full load (resistive) 10,000 MF
Output Current Range 0 30 A
Output Current Limit Inception (lout) 2 Vout=5.0V 105 150 %
Output Short-Circuit Current Short=10mQ 28.5 Arms
Transient Response o 470uF electrolytic + 10pF 44 %
25% load step change with di/dt=1A/Us tantalum
Efficiency Full load (30A) 91.0 %
FEATURE CHARACTERISTICS
Switching Frequency Output 460 kHz
Output Over — Voltage Protection Non-latching 117 128 140 %
Turn-On Delay Time Full resistive load

with Vin (module enabled, then Vin applied) g,r?:{]/gﬂ&?éir:gmm) 9 4 ms

with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 100 ms
Rise Time (Full resistive load) g'rgm/c())q:(*%ﬁ’)t(nom) o 4 ms
ON/OFF Control

High Threshold Voltage 25 20 Vdc

Low Threshold Voltage -0.5 0.8 Vdc

2 It is a method to detect the input current, and the setting range is Vo=5.0V in this case. A set value will be
lower in a set condition with high output voltage, and it will be higher in the condition with low output voltage.
The output voltage may decrease even with lout which is less than loMAX depending on the conditions.

AN ERERET 25T, ZOREHMITVo=5.0VDHETT, HABENESWVERERMF CIREMIIES 20 HABESMRORAET
IR EMIIE < 720 £, R o> TE, loMaxBl Fdlout T N EEME T T 2HERH D £,

Htp://www.fdk.com Page 3 of 13 Ver 2.3 .Jan. 15, 2009



F DK Delivering Next Generation Technology

45!&9!3 Series

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc Output

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPQR48T5R030*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 BRUHEAFT10D 104940 AIXFPQRAST5R030%A D& TE BIEIC
REGEENDYFET, ZLDT77V5—vav TAHFIVIZESRAN Q K
D100 4 FEREIVT VY EMFIT DI ETIVN - IDREBENTTEETY,
BRRICT hy 7V T v DMEKT 7Y~y Tl 10,000 4 FETRE
LTEMET B LSS TLET,

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.

AW VER/MIT B0 BIEESROtIIVIIVT VY DIEFEHE
LET. BEFOHMERLEE AT IMEBD-OICATDEREIZC
NEDWTVIERETHLEHEHLET,

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 F2&FEL VX Vin-GEL NEREELLIYE-MESITXYIY
N—3%ON/OFF 2DITERTEEY, YE-PIVI-RIEH Y T7 &0
TA7 D2FEFENARETY . — A% E—FON/OFFEIBRZER-AIZRL
£

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 RY ) ILON/OFFE'Y AN TRERAIIZHigh (open) TEITEL . FRIZM
ISLowTEIELFET ., ON/OFFE VA RIER (A-7VDHE. 3N -4
[FONLFET, MEMHigh/LowDEEHEITER M ELZSRL
=&,
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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.
0747709 v [LON/OFFE VAN SR EB M IZLow TENMEL . SRIEMIITHigh
(open) TIELELFET, ON/OFFEYANVIN()IZEHSh TLSIHE. Ut
A-MEES M ESTHIVN -SIXONLET,

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/OFFEVIZE/ 1-WREBTIATY7 SN TLVET , ON/OFFE V% ERE]
FBDITHMBAYTF . 4-7VaVI5-b50Y R4, RILFETZE AT A
TY, ERATHHBAIF0SVLUTOEETO2mAEZETEREREILE
RHYET ., ImAETREDNEBEREK+20V)A ON/OFFE Y% ER
BT LSDIFERTEETT .

(O onvorF

Converter

O Vin—

Fig A: A typical configuration for remote ON/OFF
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F DK Delivering Next Generation Technology

45!&9!3 Series

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc 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).

WN IO AEFEEEFIEABELH (VMGEE BFIREDH TR
T HEERTEMET H71=IZ(E. SENSE(-) (Pin 5) & SENSE(+)
(Pin 7) ZEFAIN. RIZEEFEENDEGF(VMIERLET. (KB

— | @Vin(+) Vout(+) ._/\,
SENSE

T FPQR Series ) o

Vin Converter TRIM @ Rload
SENSE (-) @

— | @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.
JE-MEVADRBETHEDS, SENSEC)E VI(HVout(-) 4FEE™Y) &,
SENSE(HEVIEVout(+) (BFEY) ITHL H N EXEDEXRELRER
IZLET. SENSELVAERIN TUOVENWEEAERIEREDNELYH
ITHZERLET,

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

A DEEHER/NNMZST=8. tVAL VLB RADERLRITI 7N E
BISESLTZELY . HLIRM TEEERK T HIEE 1L, YVAMTRD
EAEHEOLET,

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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ZOIVN-3DHENEEREOVP)IEVout(+)EVout-)EI D EBIEIZIKTF
L. tVAEVEIDBREIZIXKFELEEA. OVPOFHIEHMIEHSCT
HIZ, N -4D H HiHEFEETR OB AN (BENy7)E&R/NML
TLIZELY,

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-MVABBEER AR TOEEZGIET 570, HOEOEEELE
HEEYBELET, VATADOHRMTIIEREICERL. o0 -0 H AN
BANRAERENEBALGVLSISEELTZSL, LWTFhost
BEHICEVTRINIDRRERENIETIL-T7D-7 (R8BS
NERREHEFREHNEETHRESLET,
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F DK Delivering Next Generation Technology

45!&9!3 Series

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc Output

Output Voltage Adjust/TRIM (Pin 6)

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

HABEESNEIENEESRT HE T EREREITHL +10% -20%D 5
BATRETY.

The TRIM pin should be left open if trimming is not
being used. Note that a 0.1uyF capacitor is connected
internally between the TRIM and SENSE(-) pins, to
minimize noise pick-up.

TRIM EVIEHE DEEDMNIVY EEHEITNIERERICLTEEET,
BUND MR ER/DENESIZ VN -IRETTRIMEGF & SENSE(-)iH
FRIZ0AFDIT VB RSN 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):

HABEEZLFSERMATY)IZIE (RCSE), MAEH R, %
TRIM(Pin 6)& SENSE(+) (Pin DREIZHEHELET .

5.11(100 + A)Vg s 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]

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

VO-NOM

A:

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

When trimming up, care should be taken not to
exceed the maximum output power of the converter,
as discussed in the previous section.
HABEEZLERSEH(MNLTY)EE FIETOHEAD LS040
RAERENEEBRALGVLIITEEL TS,

— 1 @ Vin(+) Vout(+) @
SENSE(+ °

T FPQR Series ¢ o %R

Vin Converter TRM o1 7
SENSE (-) @l__1ead

— 1 @ Vin() Vout(-) @

Fig. C: Configuration for trimming output voltage up

Http://www.fdk.com
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To trim the output voltage down (Fig.D), a trim
resistor, Rrpwn, should be connected between the
TRIM (Pin 6) and SENSE(-) (Pin 5):
HABFEZTFHFRHMLEINIZIE (IDSHE), MAER Row &
TRIM(Pin 6)& SENSE(-) (Pin 5)ElIZ#ERELET ..

511
Riown = W -10.22 [kQ]
where.
Rr.pwn = 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.

EREDOMNAMEED S E A ETHRER T )y )N - ITERZETY,

—1 @ Vin(+) Vout(+) @
SENSE(+
T FPQR Series *) @ 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)
feature. In general, the difference in the voltage
across the converter’s output pins and the voltage
across the SENSE pins should not exceed 0.50 V:

[Vout() - Vout(-)]-[ Vsense@) - Vsense(-)[<0.50[ V]

This equation is applicable under any condition.

EHREAEEDI%ERBZDMNATY? . RITEFELVAX. FHELB
BEREZOVPOBREICRELLZYET, —EMICIUN-4DOHE ALY
NDEFEELVAL VD BEZEIL050VEBZ ALES LTS,

CORITHLWHIRETRYILLET.
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F DK Delivering Next Generation Technology

45!&9!3 Series

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc 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 TLBIREET. AN BEMTYPTRVERHEIZHS LN -41EH
BRIFIELES ., F. ANBEATYPTIAVELEIZESEaUN -4
FEEMICBIMEERIRLET,

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 100ms
until the over-current or short circuit condition is
removed.

COIVN-SITBEREATERICHLACRELETY. BERIKE
1275 & AN -4E M IV T H2ETHABEELXE TSEET. v
N=amyeyba vtk OCPIKEE. RIFBRERNBIRINSET
100msEICHEFHEBRYRLET.

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 100ms until the OVP
condition is removed.
SOWN-SIFHNHOBBEEERELET . HAHOEEAOVPE
BRELTHMILI-EEBETROONZLEWMEZBR LM IVLE
To NIV T B L BEERENRRSNDETIOMSE
ICHEBERYIRLET.,

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).

COIN ST MBREREEELTCWET  BEUBERHFITEST
MBIRREITHDE, COWN-AEBEBMITFLELET . REWEEIC
FTTHABEEBMITERLET . (BEYLIL

Http://www.fdk.com
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Safety Requirements

The FPQR48T5R030*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.
FPQR48T5R030*A(XIEC60950EHL T A S1-H HEI A E M ZEN T
WET, Tz, AD-HARMIL1500Vdc DT EEFLTHY. EZFEHR
[F1OMQ LU EHYET,

North American and
requirements per

This converter meets
International safety regulatory
UL60950 and EN60950.

DN -4 R RUEENGER £ EAETHDHUL60950EN60950(=
BELTVWET,

Note that the converter is not internally fused: to meet
safety requirements, a fast acting in-line fuse with a
maximum rating of 8.0A must be used in the positive
input line.

COWNAERBICL1- A EFH O TVERADT, RERBISEES
B5OI21F. AAFAVDT BB E TRAEESIADEL-R'F
EEL TS,
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F DK Delivering Next Generation Technology

,9!4/9!3 Series

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc 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.
COAN-JITRETIV-TV) hE BAERK. 25-+797 8 R
SeyMIVEFDBIME. YT MR BIMBREBGEEE L. SFESFE
BEERETHEAIONET. T4 RUEBORIEUEDA-Y
IB#EshTLET,

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. RUBBRMEERRICTEILOIC. 2 TORE. RUME
T TR SN IR EFHER N (Caon' -4E F AM FLTRELT
WET REFHES - ZFOKBFRORRAEBREFRNICEE TS L
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.

REESTEA M [L/EE0.060"(1.6mm)ED4EPCBTHERLTLEY . &
E2EBDFEIFIVN-IERETH-HDONINERDEZADNI-VD
AHZBRELTVET, RAI2ZBIZT0 u mOEAETEN. RUT TN
ERRLTVET ., COLSITREOIRBEERYGDLELIZRETHE
K =FIE VN -4 SPCBADED K IFEFIRL . 7-AM-ATHY %
AoFEOEVEETFMFHEEERLTOET,

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 D R REREE B (XK F AR O B % 50LFM( B R %} it &
B%. NC)MS600LFMETHRZIZH M TE | RIEREIL30°CH585°C
R TEET RERECIEFMRIRY -7 I EREREFEAL
TWET, (RE. RUEFSHR)

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-4DBEEZEROERARETAE TSI EEHE8HLET . IS
EFEALDOARNBEETL-T7 DRKREIZEVS S (X8 E AL
BETY, BEAEICIEFRMET-T 774, RIZBBERESFHE=F
TFET, AERNEERTIIEE. BDOWHITICHREILEHRCOHE. Bl
FREZDHCT B0 AWGAOD BB EHRELET, MBEXTD
BIE ICRELERERGITRLET

Fig. F: Test Chamber

thermocouples were used for temperature
measurements. (See Fig. E & Fig. F)
Htp://www.fdk.com Page 8 of 13 Ver 2.3 .Jan. 15, 2009



F DK Delivering Next Generation Technology

,;!NQJJ’ Series

FPQR48T5R030*A

36-75Vdc Input, 30A, 5Vdc 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-13HIRBERELABEOEHTICETEIRRENERERLE
9, BB B (LA 2 100LFM ~ 500LFM D 5 4 T30°C ~85°C D fEI & %%
BSETOET . N -ATKFICHEL. AREFIN-I0EFHA
ST TIEVADIEVIZEIF TRDTVETS,

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 (30A)

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 TERRENERDERF TROLEEYEELES .

M) WFhHDIBROBEM125°CHEEL RO H N EFRIE.
X(&

(i) WN-SDRFRERER (30A)

BETA T DEERNTEMESE 5102, BREEIF125°CERE
ABNESIZTEELLLSN o T BEBERICRGITRT HED
BB DREMN2CEBRAGNKIICL TSN,

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 200 LFM (1.0 m/s)
with horizontal mounting and input voltages of 36V,
48V and 75V.

E-2(3 IR R E25°C, B E200LFM (1.0m/s), KFERE A HERE
36V. 48V, RUTSVEFZH TS AR ERENEDTWITT,

Power dissipation

Fig-3 shows power dissipation vs. load current at an
ambient temperature of 25°C, airflow of 200 LFM (1.0
m/s) with horizontal mounting and input voltages of
36V, 48V and 75V.

B-3(LERERE25°C, ELE200LFM (1.0m/s). KFEEHE AHERE
36V, 48V, RUTVEIZE T2 BT EREENHEDTIIITT,

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.
BAEFRGEHRBF)TON/OFFEVIZ L DEENRFIZ DL T, M ERIVT Y
YEYEELOEABENLS EMNYRBER-4. RUE-5I1TRLET,

Ripple and Noise

Fig-7 shows the output voltage ripple waveform,
measured at full rated load current with a 10uF
tantalum capacitor and 20uF of ceramic capacitors
across the output. Note that the output voltage
waveform is measured across a 1uF ceramic
capacitor.

B-7IERAEH TH AR FRIC10 4 FOSV4LI0T /Y E20 u FDETRY
yavEfF R CRIEL B AWTVEERRERLET . HHEE
BRI U FDEF39)30E&FITTRIELTLEYS,

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

ARSI MER-8ITRT REB 7y 7 EFEoTHRAL TV ET . A
ARGTT VKR IEE-9, RUE-1015RLET,
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Fig-1: Available load current vs. ambient temperature
and airflow rates for Vin=48V. Maximum component
temperature=125°C
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Fig-2: Efficiency vs. load current and input voltage
for converter mounted horizontally with airflow from
pin 3 to pin 1 at a rate of 200LFM (1.0m/s) and

Ta=25°C.

Http://www.fdk.com

Fig-3: Power dissipation vs. load current and input
voltage for converter mounted horizontally with
airflow from pin 3 to pin 1 at a rate of 200LFM

(1.0m/s) and Ta=25°C.
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/ /
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Fig-4: Turn-on transient at full rated load current Fig-5: Turn-on transient at full rated load current
(resistive) with no output capacitor at Vin=48V, (resistive) plus 10,000pF at Vin=48V, triggered via
triggered via ON/OFF pin. Top trace: ON/OFF ON/OFF pin. Top trace: ON/OFF signal (5V/div).
signal (5V/div). Bottom trace: output voltage Bottom trace: output voltage (2V/div). Time scale:
(2V/div). Time scale: 2ms/div 2ms/div

A A A A A
VT VTIVY VT

1Ch| OO — E200“5;E T A W So.0mves . M2.000s Chi v Tomv
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 + 20uF ceramic and Vin=48V. Time scale:
load current (10A/div). Current slew rate: 1A/ps. 2us/div

Co=470uF tantalum + 1pF ceramic. Time scale:

200us/div
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Fig-8: Test Set-up for measuring input reflected
ripple current.
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Fig-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.
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Fig-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.

r - N

Fig-11: Output voltage vs. load current showing
current limit point and converter shutdown point.
(Vin = 48V)

Http://www.fdk.com

Fig-12: Load current (top trace, 50A/div, 20ms/div)
into a 10mQ short circuit during restart, at Vin =
48V. Bottom trace (50A/div, 4ms/div) is an
expansion of the top trace.
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Mechanical Drawing

58.4+05
(2.30£.02)
3.8 50.8
Pin # Function
1 Vin (+)
R @1 8 ® N 2 ON/OFF
218 <|s e 9R 3 Vin (-)
o n NS ¢ 2 6¢ | 2B &y
%é‘_vg% o @ mv%é 4 Vout (-)
—1—3 ] ot 5 SENSE (-)
214 =8 6 TRIM
- = 7 SENSE (+)
TOP VIEW OF BOARD g el
Notes
. All dimensions are in millimeters (inches)
) ) . Unless otherwise specified, tolerances are
5. 8 | +/- 0.25mm
~S |8 | ‘ . Pins 1-3 and 5-7 are ®1.02 (0.040”) with
Y 9y~ T Tiu ®1.80 (0.071”) shoulder
[ Recommended TH dia. is ¢ 1.40(0.055")
o|@ SIDE VIEW OF BOARD . Pins 4 and 8 are ©1.58 (0.062”) with ©2.40
miT (0.094”) shoulder

Recommended TH dia. is ¢ 2.00(0.079")
. Pin Material: Copper
. Pin Finish: Tin over Nickel
. Converter Weight: 1.420z (40.29) typical

Part Number System

Product Shapbe Reaqulation Input Mounting Output Rated ON/OFF Pin
Series P 9 Voltage Scheme Voltage Current Logic Shape
FP Q R 48 T 5R0 30 * A

Series Quarter _ Through N: Negative
Name Brick Regulated Typ=48V Hole 5.0V 30A P: 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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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




