F DK Delivering Next Generation Technology

__§MMJ’ Series

FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc Output

The SwAps2 Series of non-isolated dc-dc converters
deliver  exceptional electrical and  thermal
performance in industry-standard pin-out for
Point-of-Load  converters. Operating from a
6.0Vdc-14.0Vdc input, these are the converters of
choice for Intermediate Bus Architecture (IBA) and
Distributed Power Architecture applications that
require high efficiency, tight regulation, and high
reliability in elevated temperature environments with
low airflow.

JEERAIDC/DCIIN 4D FEAPLZ )3 [ FABEDPOLIIN Y
LRLHFRITHH TEAERNEE. RTEEREERELE
ER

ANEEV~14VTEELET DT, CON -, BE S\
HEERE. SR RUREDVLVRETOSEEENEREIND
IBA, X [$DPATOEAIZHETT

The FPMR12TR7503*A converter of the SeApss
Series delivers 3A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc
to 5.5Vdc. The thermal performance of the
FPMR12TR7503*A is best-in-class: No derating is
needed up to 85°C, under natural convection.

Senpsz YY—-2'D FPMRI2TRT503%A (3 & L\ B [E #5 E T0.7525V ~
55V A ZEEEHLET . FPMR12TR7I503%AN B E R X7 R &L
ANVTY, BARREHB TS CETT LTI EBREELFEA,

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.

EIBRERET, MBLERE, RUN YTV VI BRE O R THIRERDE
EHEE. EEERERBAICRELSATOET, FREIBLS
BLEHETRIEEGRBHREG. BRERFRN. RUFDKORELHRD
B#EETneRckYB5ShET,

Applications

e |ntermediate Bus Architecture
PN ABRYATA

e Telecommunications
TLALYATA

o Data/Voice processing
T =SB AT A

e Distributed Power Architecture
PERREBIRYATL

o Computing (Servers, Workstations)
WL - 2BERG-N - T-IRT-VaAY)
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FPMR12TR7503*A

Features

o Delivers up to 3A (16.5W)
3A (16.5W)FE THEFA AT BE

e High efficiency, no heatsink required
ENE-RBBENTE

¢ No derating up to 85°C
85°CETT LTIV T E

¢ Negative and Positive ON/OFF logic
ON/OFFRY y)IE 40 747 &KV 747

e Industry-standard SIP pinout
ERIZEDSIPEYTIH

e RoHS compliance
RoHS#EHL

¢ Small size and low profile: 0.90” x 0.40” x 0.195”
nominal
INEY B (229 x 10.2 x 4.95mm)

e Programmable output voltage via external resistor
SNEEROERICKYT D AR W ERE

e No minimum load required
RNAFEITE

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

¢ Remote ON/OFF
JE—hON/OFF#HE

e Auto-reset output over-current protection
BETREREE: BBER

e Auto-reset over-temperature protection
MERINZRER R BEER

¢ High reliability, MTBF = 1 Million Hours
S MTBF = 1 Million Hours

o UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950 (Pending)
UL60950, CB Scheme ER1& (F7E)

¢ All materials meet UL94, V-0 flammability rating
E£TOEGRIE UL V-0ITEE
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FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc Output

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

noted.
EEMNENES . ETOAKITEESWEANBE. 8. BESEECTERINET,

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, Vout=0.7525-5.5Vdc, unless otherwise specified.
PARAMETER NOTES MIN TYP ‘ MAX UNITS

ABSOLUTE MAXIMUM RATINGS'

Input Voltage Continuous -0.3 15 Vdc
Operating Temperature Ambient temperature -40 85 °C
Storage Temperature -55 125 °C
Output Voltage 0.7525 55 Vdc

FEATURE CHARACTERISTICS

Switching Frequency 320 kHz
Output Voltage Programming Range By external resistor. See trim Table-1 0.7525 55 Vdc
Turn-On Delay Time Full resistive load
with Vin (module enabled, then Vin applied) |From Vin=Vin(min) to 0.1*Vout(nom) 5 ms
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 5 ms
Rise Time (Full resistive load) From 0.1*Vout(nom) to 0.9*Vout(nom) 5 ms

ON/OFF Control (Negative)

Module Off 24 Vin Vdc

Module On -5 0.8 Vdc

ON/OFF Control (Positive)

Module Off -5 Vin-2.7 Vdc

Module On Vin-1.0 Vin Vdc

'Absolute Maximum Ratings — #xtEKER
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.
BB REREER AN, EEOET. RAGBEEOET. RUT 1-VOWBESIERITENBYET,
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FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) E&RaEH (=)

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, Vout=0.7525-5.5Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout=3.8Vdc (3.3Vdc+15%) 6 12 14 Vdc
Vout>3.8Vdc (3.3Vdc+15%) 8 12 14 Vdc
Input Under Voltage Lockout
Turn-on Threshold 5.5 Vdc
Turn-off Threshold 4.4 Vdc
Maximum Input Current 3Adc out at 6.0Vdc in
Vout=5.0Vdc (3Adc at 8.0Vdc in) 2.0 Adc
Vout=3.3Vdc 1.8 Adc
Vout=2.5Vdc 1.4 Adc
Vout=2.0Vdc 1.2 Adc
Vout=1.8Vdc 11 Adc
Vout=1.5Vdc 0.9 Adc
Vout=1.2Vdc 0.8 Adc
Vout=1.0Vdc 0.6 Adc
Input Stand-by Current (module disabled) 29 mA
Input No Load Current Vout=5.0Vdc 31 mA
Vout=3.3Vdc 24 mA
Vout=2.5Vdc 20 mA
Vout=2.0Vdc 17 mA
Vout=1.8Vdc 16 mA
Vout=1.5Vdc 13 mA
Vout=1.2Vdc 12 mA
Vout=1.0Vdc 11 mA
Input Reflected-Ripple Current See Fig.E for setup (BW=20MHz)
Vout=5.0Vdc 40 mAp-p
Vout=3.3Vdc 34 mAp-p
Vout=2.5Vdc 28 mAp-p
Vout=2.0Vdc 24 mAp-p
Vout=1.8Vdc 24 mAp-p
Vout=1.5Vdc 20 mAp-p
Vout=1.2Vdc 19 mAp-p
Vout=1.0Vdc 17 mAp-p
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FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) E&RaEH (=)

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, Vout=0.7525-5.5Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Set Point (no load) -1.5 Vout +1.5 %Vout
Output Regulation
Over Line Full resistive load +/-0.1 %Vout
Over Load From no load to full load +/-0.3 %Vout

Output Voltage Range
(Over all operating input voltage, resistive load -2.5 +2.5 %Vout
and temperature conditions until end of life)

Output Ripple and Noise BW=20MHz Over line, load and temperature (Fig. D)
Peak to Peak Vout=1.0Vdc 10 30 mVp-p
Peak to Peak Vout=5.0Vdc 15 40 mVp-p
External Load Capacitance Plus full load (resistive)
Min ESR > 1mQ 1,000 MF
Min ESR > 10mQ 2,000 MF
Output Current Range 0 3.0 A
Output Current Limit Inception (lout) Vout=3.3Vdc 6 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 0.8 Arms

DYNAMIC RESPONSE

lout step from 1.5A to 3.0A with di/dt=5A/pYS Co=47JF x 2 ceramic + 1uF ceramic 100 mV
Setting time (Vout < 10% peak deviation) 40 uS
lout step from 3.0A to 1.5A with di/dt=-5A/uS  |Co=47lF x 2 ceramic + 1uF ceramic 100 mV
Setting time (Vout < 10% peak deviation) 40 S
EFFICIENCY Full load (3A)
Vout=5.0Vdc 94.0 %
Vout=3.3Vdc 92.0 %
Vout=2.5Vdc 90.5 %
Vout=2.0Vdc 89.0 %
Vout=1.8Vdc 88.0 %
Vout=1.5Vdc 86.5 %
Vout=1.2Vdc 84.0 %
Vout=1.0Vdc 81.5 %
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_5!&#2 Series

FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc Output

Operation
Input and Output Impedance

The FPMR12TR7503*A converter should be
connected to a DC power source using a low
impedance input line. In order to counteract the
possible effect of input line inductance on the stability
of the converter, the use of decoupling capacitors
placed in close proximity to the converter input pins is
recommended. This will ensure stability of the
converter and reduce input ripple voltage. Although
low ESR Tantalum or other capacitors should
typically be adequate, very low ESR capacitors
(ceramic, over 100uF) are recommended to minimize
input ripple voltage. The converter itself has on-board
internal input capacitance of 3uF with very low ESR
(ceramic).

FPMR12TR7503%A& A N E R T BEAUE -4 VATEREL TS, 3
IN-IDREMEICEEDH DA AV IIVAEINZ BT=6 . IV -4D
ABEVDIBEBEISThy TV AT I EAAINT B HEOLET ., C
NIZKYIIN-IDREEEEHERICL. AAYT VEREEMHLET,
BESRAVAN . RIFZDMDIVT vHH—MRMICITRESHY ERAD.
AR 7 VERNMZT B=HIZIE. FEICIEESRIVT UH(£7394 T
100 u FUE)EHRLES , avnN—4B FIFA HNEIRRIHBIEESRDI 4 F
IR DT UIEREELTOETS,

The FPMR12TR7503*A is capable of stable
operation with no external capacitance on the output.
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.
FPMR12TR7508%A & H A ZHM T (FI0T U A EVDVKEE TR EL TE
ELET . AV NERMZT BTz IBIEESRD 73970 U DI
BEHRLET . BEROBMER ELE A MERD=HIZAT D
SEEEICABIRESRETIVIAVT U ERET HLERENOLET .

Note that the converter does not have a SENSE pin
to counteract voltage drops between the output pins
and the load. The impedance of the line from the
converter output to the load should thus be kept as
low as possible to maintain good load regulation.
COWN - DR FEARBOEEN YT EHET DUURHEFER
FTOWER A, BEOBEVERBFEEZRET 012, wnN-4DH A
MSARETODIIAVE =T VAT AR RVEL TSN,

—O Vin Vout ©
R*
Vin —O ON/OFF
%Rload
—(? GND TRIM O
CONTROL [
INPUT

R* is for negative logic option only

Fia. A: Circuit configuration for remote ON/OFF
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ONJ/OFF (Pin 5)

The ON/OFF pin (pin 5) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (pin 3), as shown in Fig. A.

Two remote control options are available,
corresponding to negative and positive logic. In the
negative logic option, to turn the converter on Pin 5
should be at logic low or left open, and to turn the
converter off Pin 5 should be at logic high or
connected to Vin. In the positive logic option, to turn
the converter on Pin 5 should be at logic high,
connected to Vin or left open, and to turn the
converter off Pin 5 should be at logic low.
ON/OFFifF(BEHEEVIEEAD &SI, ¥'IUN BB ERELELLIZYE-H
EEICLYIUN—4ZON/OFFF2DIEhNET, 077 ERNYT47
AV YIRS H1=8 . 28 EE DY E-Pvbo- L& RIRAEETT
TFATET VIV DIEE IV -4EONT BIZIEEFEE VELowbA b, X
RIBHEL . AN 9% OFFT BIZIF5BEL VEHighL N )L, XIFVinkiE
ELET . KV T4V DIEE . I -4%ONT BIZIF5EL VE
HighbA'lb, VinlTHifE . RITKREEHEL . AN 4% OFFF BIZIZ5ELY
FLowlbA' WIZLET,

For a positive logic option, the ON/OFF pin (pin5) is
internally pulled-up to Vin. An open collector (open
-drain) transistor can be used to drive Pin 5.

The device driving Pin 5 must be capable of:

(a) Sinking up to 0.3mA at low logic level

K'Y T17 47 Va0 D IHE . ON/OFFE VIZEY 1-VRETVInlZT VT Y7’
NTWET #-7vabI8F-7UNL4Y) DI5UY R9HON/OFFE Y D i
YEICERTRIRETY
ON/OFFEVERIET BT NARIZIT T RENNBETT,

(a) LowbA' L TO.3mATEE DYV IEE S

For a negative logic option, the ON/OFF pin (pin5) is
internally pulled-down. A TTL or CMOS logic gate, or
an open collector (open-drain) transistor can be used
to drive Pin 5. When using an open collector (open
-drain) transistor, a pull-up resistor, R*=75kQ, should
be connected to Vin (See Fig.A).

The device driving Pin 5 must be capable of:

(b) Sinking up to 0.2mA at low logic level (=0.8V)
(c) Sourcing up to 0.25mA at high logic level (2.3-5V)
(d) Sourcing up to 0.75mA when connected to Vin

N F4T ATV DIBE  ON/OFFE VIEEY 1-VNER T NS IvEhTL
FI, TTL. CMOSBY™vY., XIEA-7VaALIaF=7UNAY) DIFVY 2%
ON/OFFE VDR MEIERATRIBETY o 4-7 ALY (=T UNUAY) DIV
AAEERAT HEFITT5kQ DI NTy7 AR EVinl THERL TEEL,
(RASE)

ON/OFFEVEIR1ET BT NARIZIE T REENNBETT,

(b) 0.8VIL T DLowbA L TO2mAETDYVIHE S

(c) 2.3V-5VDHighRy LA L TO.25mAE TH LI RE N

(d) VinfEHEBF (2 (20.75mAE TOH#AEE N
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FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc Output

Output Voltage Programming (Pin 2)

The output voltage of the FPMR12TR7503*A
converter can be programmed from 0.7525V to 5.5V
by using an external resistor or a voltage source

FPMR12TR7503*AM 5 W EE (FHNERIEZHEHKE T HH . XIFHEHE
EEENNT AZET 0.7525V~55VETRIEAIRETY .

External Resistor

An external trim resistor, Rrrim, should be connected
between TRIM (pin 2) and GND (pin 3); see Fig. B.
The value of Rirm, in kQ, for a desired output
voltage, Voreq, in V, is given by:

SHERIEHT RrpulE TRIMIGF(2FE™V) EGND R F (3L D R IZHEHEL
TLEZEW, BB%E S8, Rppy PEH. RULELGENEREIERDK
IZEYKRDFETS,

10.5

-1 [k Q]
(Voreq - 0.7525)

R TRIM —

Note that the tolerance of a trim resistor will affect the
tolerance of the output voltage. Standard 1% or 0.5%
resistors may suffice for most applications; however,
a tighter tolerance can be obtained by using two
resistors in series instead of one standard value
resistor.

Table 1 lists calculated values of Rygm for common
output voltages. For each value of Rryy, Table 1 also
shows the closest available standard resistor value.
Ripy PREIFENBEEDRAEICHELET, FLALEDFERKIRIC
BT, BEMTIWRIZ05%BDERTHSTT, LAOLESS, &
UBLWVHE ABEDTOICIE, ERIAKLYB2RZEIIZHERLES,

Table 1: Trim Resistor Value

The Closest
Vores [V] Rrem [kQ) Standard Value [kQ]
0.7525 Open
1.0 41.42 41.2
1.2 22.46 22.6
1.5 13.05 13.0
1.8 9.02 9.09
2.0 7.42 7.50
25 5.01 4.99
3.3 3.12 3.09
5.0 1.47 1.47
5.5 1.21 1.21

External Voltage Source

To program the output voltage using an external
voltage source, a voltage, VcrrL, should be applied to
the TRIM pin. Use of a series resistor, Rext, between
the TRIM pin and the programming voltage source is
recommended to make trimming less sensitive.
NEEREFEOTHABREETET BIZIE. TRIMIEF IV DEE
EELEY . EERELNBERT EHDEETHT=8. TRIMEGF &5+
HERMIEREZEICHERT S LEBBOLET,

The voltage of the control voltage Vcrre, in V, for a
given volue of Rexr, in kQ, is given by:

Vo BEIETRORXICKVEENATRETT,

1+ Rexr)(Vo.req -0.7529)

(
Verr, =0.7-

Table 11— fREGHNEEERES SIROBREERRLET . F/= V]
Table 1IABHMIEREGALIBA OEBBLERLTVET, 15
Table 2 lists values of Vgrre for Rexr=0 and
Rexr=15kQ.
Table 2[ERey =0 B LR =15k DEE DV BEEZRLTULET,
o— 1O Vin Vout ©
Load
T Vorea [V] Verre (Rext=0) Verre (Rext=15k)
o——o\ GND TRM O R”j'M 0.7525 0.700 0.700
X 3 1.0 0.684 0.436
1.2 0.670 0.223
Fig. B: Configuration for programming output voltage 15 0.650 -0.097
1.8 0.630 -0.417
2.0 0.617 -0.631
2.5 0.584 -1.164
3.3 0.530 -2.017
5.0 0.417 -3.831
55 0.384 -4.364
Htp://mwww.fdk.com Page 6 of 26 Ver 2.0 Feb. 12, 2008
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FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc 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 4.4V. It will then turn on automatically when
the input voltage reaches typically 5.5V.
BELTLSIRETANEENTYPTLAVERBIZADE, ZDIUN -4
FEBMICFEIELET F=. ANBEMNTYPTEEVULEIZASE. O
DIN-SISEBMICEEERRRLET,

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 enter a
pulse-by-pulse hiccup mode. On the removal of the
over-current or short circuit condition, Vout will return
to the original value (auto-reset).
COWN-AEBEREERICHLEACRELTT . BERREIZLS
&L ZDAVN-RIFNWA-N{-N VA HICCUPE-FIZAY  BEFIKEN
RSN D EVoutl LBEDBEICRYET . (BE L)

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).
COIVN-HETMBREREEZELTVET, BEELBERGICEST
MEAREEICIEHE, COIWN-FFBEBMICFILLET . REWTEEIC
FTTHHEEBHICEIRLET . (BEYEID

Safety Requirements

The converter meets North American and
International safety regulatory requirements per
UL60950 and EN60950. The converter meets SELV
(safety extra-low voltage) requirements under
normal operating conditions in that the output
voltages are ELV (extra- low voltage) when all the
input voltages are ELV. Note that the converter is not
internally fused: to meet safety requirements, a fast
acting in-line fuse with a maximum rating of 6A must
be used in the positive input line.
ZDIUN—41FULE0950LEN60950I= & BdL k. RUEBHAREEE
EFHILTOET , COIN-ALBEDBEEHTITE L TSELVD
EHEHELTEY. AHBEENELVTHNIEH DEELELVERYE
T, 8L, SOIN-FIEREICE1-AEFH > TOERAD T, REEHE
ISEESER=0121E ADFODTIAEIZENEE CRAELEAD
Ea-ZZHEL TS,

Http://www.fdk.com
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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.

COIN-FFBRET I -T0 . E, BHEK, R9-ITy7 B RU
SeoMTVEEDEIE, YN MR BMARERREE ST, SFESE
HEMEREETHEMATONET,

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.

FEHABEROT -4 REEBORITLUEOA -V TBEHESATOE
T . BRIEFig *V-#D LSITHB S TS THY  AVIEHNEEERL.
HIBEDTMERLET, FIZIE Figxv2LHNIE, *VHEATOR
EHEEERLET.

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.

BIERE. RUBEREMZREEICTH-HIC. 2 TORE. RUME
T -AF B SN R ETEA - I —4E R AMIFLTRELT
WET BEFHEN - EFDKEFED BRI REBRENICERBT 5L
T.RERE. RUBRZRFEICEELTVET,

FDK Original Wind Tunnel
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FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc Output

Test Chamber

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.

BEETHEA —M [XEE0.060”(1.6mm)ENAEBPCB TR L TLVET , &
2B DRAEIFIIN-IERET BHONINEFDERZADN -V D
HZBELTOET, RAIZBIZT0 4 mDIABETEN. RUI TN MY
ERRLTVET  COLSITRBOMBERY A<D HLLI-RETE
K =M1, AN - SEPCBADBD K ITEFHIRL . 7-AM -2 THY%
AoFEOEVEETFMFHEEERLTCVET,

FDK’s custom wind tunnel was used to provide
precise horizontal laminar airflow in the range of 50
LFM (equivalent to natural convection, NC) to
600LFM, at ambient temperatures between 30°C and
85°C. Infrared (IR) thermography and thermocouples
were used for temperature measurements.

FOKHHFE O AREBREEIFKFELROERE0LFMB AR RER
% . NCO)MS600LFMETHREZICHIETE ., IRFRE(T30°CH585°CE
FIECTEET  REREICIEFIMRIRG - 7 EREREEALT
WEY,

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. An optimum location for
placement of a thermocouple is indicated in Fig. C.
WN-IDREEEROFERRETAETSILEEHOLET . HIC
EFERLEOARABRET (L-TV) ORKEITENGE IXBIE LD
ETY REREICIRMRY-T77¢4. RITBERESFELUL
TET RENEERTHE. BROWIFICHEEIEEZHCTH L, B
EREFZDVUCT B0, AWGIODRABREZHRLET . REXTO
REICREGERIERCITRLET

Http://www.fdk.com
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Thermal Derating

Figs *V-1 show 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 NC (50LFM) to 400LFM
(0.25m/s to 2.0m/s). The converter was mounted
vertically, and the airflow was parallel to the long axis
of the converter, going from pin 1 to pin 5.
W-1EHIBEBELAROEH FICHH AR HBREERL
F9 . RERE (XA ENC(50LFM)~400LFM D 5 4 TI04F°CC~85°C
DEZEFSETCVET N FFEEICEREL. BREFION -0
EFARICETTIBLUASSEL VICAITTRODTOET,

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 120°C, or

(ii) The current rating of the converter (3A)

A maximum component temperature of 120°C should
not be exceeded in order to operate within the
derating curves. Thus, the temperature at the
thermocouple location shown in Fig. C should not
exceed 120°C in normal operation.
EROAEFHTRAENERDERITROLBYERLET.

M) WFNHDEZOBREMN120°CIEEL-FRADOEAEREX L
(i) N -SDRFFERER (BA)

BETA-—TOY DHEERNTEHESE 57012, BHREEF1200CER
AZIEWEIICTEEBL SN - T, BEBERICECITRY ED
BERDBEMN120°CEBRANKIICL TS,

Note that continuous operation beyond the derated
current as specified by the derating curves may lead
to degradation in performance and reliability of the
converter and may result in permanent damage.
HABRT W -TII-7T TRESN-ERERETBA B LR
EI&. HEEDET ., EEEDET . RUT 1- VOB ESIEEI T
ERBYET,

Thermocouples

Fig. C: Location of the thermocouples for thermal testing
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Ripple and Noise

The test circuit setup shown in Fig. D was used to
obtain the output voltage ripple. And Fig. E was used
to obtain the input reflected ripple current waveforms.
The output voltage ripple waveform was measured
across a 1uF ceramic capacitor at full load current.
EDI R HEREER (S AT VOBIEICERLTEY . AN LD
AEICIIREOHBEBEERLTOET , 2 TOH N7 VKRR IH
UFDETIVIT VI EBLTRIELTOET,

E—
TuH Vin Vout 0
Input Inductor Vout
Cin Co
2x47uF pe/be 1uF 2x47uF
' Converter ) !
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
L GND GND

Fig. D: Test setup for measuring output voltage ripple

—_—>

1uH Vin Vout

Input Inductor Vout
Cin Co

DC/DC
2x47pF Converter 1pF. 2x47yF
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
L 4 GND GND o}

Fig. E: Test setup for measuring input
reflected ripple current
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Fig-5.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=5.0V with
Vin=12V. Maximum component temperature =120°C

100 ; ; 3.00
95 ‘ :
l — 2.40
90 =
= S
- 85 § 1.80
5 %
L o
70 DC;_’ 0.60
65
60 0.00
0.0 0.6 1.2 1.8 24 3.0 0.0 0.6 1.2 1.8 2.4 3.0
Current [A] Current [A]
Fig-5.0V-2: Efficiency vs. load current and input Fig-5.0V-3: Power Loss vs. load current and input
voltage for Vout=5.0V. voltage for Vout=5.0V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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M2.00ms A| Ch2 7 4.40V

0[20.20 %

Fig-5.0V-4: Turn-on transient for Vout=5.0V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12V.

Top trace: Vin (10V/div.)

Bottom trace: output voltage (1V/div.)

Time scale: 2 ms/div.

Chi[ 1.00V W@EH 10.0V

=0

Tek Stop | [

T UA AN A AR A A A
chghbhhidt il bl bl b bnd bl i bl

B|

Chil 100mV & M20.0us] A Chd 7 23.4mv
10, 0mv<sy
ii[20.20 %

Fig-5.0V-6: Output voltage response for Vout=5.0V
to positive load current step change from 1.5A to
3A with slew rate of 5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (1A/div.)

Time scale: 20us/div.

Http://www.fdk.com

Page 11 of 26

Tek Stop | [ i ]

M2.00us] A Chi J 0.00V
i1[20.20 %

Fig-5.0V-5: Output voltage ripple (20mV/div.) for
Vout=5.0V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
14F ceramic at Vin=12V.

Time scale: 2 ps/div.

@ 20.0mv )

Tek Stop | [ i ]

kb A T AU T A i i A oo b ryme
VYAV AR ATV Y

Chil 100mV & M20.0us] A Chd \ 23.4mv
10, 0mv<sy
ii[20.20 %

Fig-5.0V-7: Output voltage response for Vout=5.0V
to negative load current step change from 3A to
1.5A with slew rate of -5A/us at Vin=12V.
Co=47uFx2 ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (1A/div.)

Time scale: 20us/div.
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Fig-3.3V-1: Available load current vs. ambient
temperature and airflow rates for Vout=3.3V with
Vin=12V. Maximum component temperature =120°C

100 ; ; 3.00
95 f ‘
— 2.40
90 =
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- 85 § 1.80
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w o
70 DC;_’ 0.60
65
60 0.00
0.0 0.6 1.2 1.8 2.4 3.0 0.0 0.6 1.2 1.8 2.4 3.0
Current [A] Current [A]
Fig-3.3V-2: Efficiency vs. load current and input Fig-3.3V-3: Power Loss vs. load current and input
voltage for Vout=3.3V. voltage for Vout=3.3V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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__§MMJ’ Series

Telcun |
BRRaRaaa

iy ] Trig?

M2.00ms A Ch2 7 4.40V

20.20 %

Fig-3.3V-4: Turn-on transient for Vout=3.3V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12V.

Top trace: Vin (10V/div.)

Bottom trace: output voltage (1V/div.)

Time scale: 2ms/div.

Chil 1.00V  SEEE 10.0V

Tek Stop | [ i ]

B|

Chil 100mV & M20.0us] A Chd 7 23.4mv
10, 0mv<sy
ii[20.20 %

Fig-3.3V-6: Output voltage response for Vout=3.3V
to positive load current step change from 1.5A to
3A with slew rate of 5A/us at Vin=12V. Co=47uFx2
ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (1A/div.)

Time scale: 20us/div.

Http://www.fdk.com
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Tek Stop | [ i ]

M2.00us] A Chi J 0.00V
i1[20.20 %

Fig-3.3V-5: Output voltage ripple (20mV/div.) for
Vout=3.3V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
14F ceramic at Vin=12V.

Time scale: 2us/div.

@ 20.0mv )

Tek Stop | [ i ]

B|

Chil 100mV & M20.0us] A Chd \ 23.4mv
10, 0mv<sy
ii[20.20 %

Fig-3.3V-7: Output voltage response for Vout=3.3V
to negative load current step change from 3A to
1.5A with slew rate of -5A/us at Vin=12V.
Co=47uFx2 ceramic.

Top trace: output voltage (100mV/div.)

Bottom trace: load current (1A/div.)

Time scale: 20us/div.

Ver 2.0 Feb. 12, 2008



F DK Delivering Next Generation Technology | ;!AIAA: Se Hes

FPMR12TR7503*A

6-14Vdc Input, 3A, 0.7525-5.5Vdc Output
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Output Current [A]
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Ambient Temp [DegC]

Fig-2.5V-1: Available load current vs. ambient
temperature and airflow rates for Vout=2.5V with
Vin=12V. Maximum component temperature =120°C

100 ; ; 3.00
95 o
: : — 2.4
90 ; ! = 0
% g : H
> i = 1.80
5 % 3
2 75 a1.20
L j -
70 s
0.60
65 &
60 0.00
0.0 0.6 1.2 1.8 24 3.0 0.0 06 12 18 24 30
Current [A] Current [A]
Fig-2.5V-2: Efficiency vs. load current and input Fig-2.5V-3: Power Loss vs. load current and input
voltage for Vout=2.5V. voltage for Vout=2.5V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Tekstop | e Tekstop |- e
)
Chi] ;.00 \,’E E3w| IOE.OV M[2.00ms EA\ ChEZ ra 54.40\/ [Chi] 250.0m\;’\;3w E E M[2.00ps EA\ Ch; ra E0.00'«’
ii[20.20 % | ii[20.20 % |
Fig-2.5V-4: Turn-on transient for Vout=2.5V with Fig-2.5V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=2.5V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12V. 14F ceramic at Vin=12V.
Top trace: Vin (10V/div.) Time scale: 2us/div.
Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
TekSW0p | bl TekSIOD e
N : ﬁ : : : : . - : . : : :
. TRy '. v m e iy

+ +
By o o
Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il ra 253.4mv Chi| IEOOmVE'\fBu E M|20i0}.ls EA| Chéil A" 253.4mV
T 10.0mvees @ 10.0mves

[20.20% | i[20.20% |
Fig-2.5V-6: Output voltage response for Vout=2.5V Fig-2.5V-7: Output voltage response for Vout=2.5V
to positive load current step change from 1.5A to to negative load current step change from 3A to
3A with slew rate of 5A/us at Vin=12V. Co=47uFx2 1.5A with slew rate of -5A/us at Vin=12V.
ceramic. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (1A/div.) Bottom trace: load current (1A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Fig-2.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=2.0V with
Vin=12V. Maximum component temperature =120°C

100 ; ; 3.00 i ; ;
95 p------sese-zocooa-- oo beooans —BVin i
! - — 2.40 —12Vin |- FTTTT
90 ) = | |
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5 80 o : | |
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S060 SRRREEE SRR ‘
65 ‘ : ;
60 0.00 ‘ ‘
0.0 0.6 1.2 1.8 2.4 3.0 0.0 0.6 1.2 1.8 24 3.0
Current [A] Current [A]
Fig-2.0V-2: Efficiency vs. load current and input Fig-2.0V-3: Power Loss vs. load current and input
voltage for Vout=2.0V. voltage for Vout=2.0V.

Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Tekstop | e Tekstop |- e
)
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Chi] ;.00 \.’E E3w| IOE.OV M[2.00ms EA\ ChEZ ra 54.40\/ [Chi] 250.0m\;’\;3w E E M[2.00ps EA\ Ch; ra E0.00'«’
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Fig-2.0V-4: Turn-on transient for Vout=2.0V with Fig-2.0V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=2.0V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12V. 14F ceramic at Vin=12V.
Top trace: Vin (10V/div.) Time scale: 2us/div.
Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
Tokstop |y b Tokstop |y b I
N : ﬁ : : : : . N : ﬁ : : . : ;
| wa J J
Bf SRR TR b
Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il Y 253.4mv Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il ra 253.4mv
T 10.0mvees T 10.0mvees
m20.20% | m20.20% |
Fig-2.0V-6: Output voltage response for Vout=2.0V Fig-2.0V-7: Output voltage response for Vout=2.0V
to positive load current step change from 1.5A to to negative load current step change from 3A to
3A with slew rate of 5A/us at Vin=12V. Co=47uFx2 1.5A with slew rate of -5A/us at Vin=12V.
ceramic. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (1A/div.) Bottom trace: load current (1A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Fig-1.8V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.8V with
Vin=12V. Maximum component temperature =120°C
100 3.00 ‘ ; ;
95 —Vin ) |
— 240 | —12Vin |-~ 1Tt
90 = R |
— '_g' —14Vin || |
& 85 L 09 T e Lo R ——
3 5 190 o
5 80 B : | |
;.:—::' 75 o 120 - : 777777 : 77777 : 7777777777777
. o | | |
060 - 1o =
65 ‘ ‘
60 0.00 ‘ ‘
0.0 0.6 1.2 1.8 2.4 3.0 0.0 0.6 1.2 1.8 2.4 3.0
Current [A] Current [A]
Fig-1.8V-2: Efficiency vs. load current and input Fig-1.8V-3: Power Loss vs. load current and input
voltage for Vout=1.8V. voltage for Vout=1.8V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Tokstop |y b Tokstop |y b
4
Chi] ;.00 \.’E Bw| IOE.OV M[2.00ms EA\ ChEZ ra 54.40\/ [Chi] 250.0m\;’\;3w E E M[2.00ps EA\ Ch; ra E0.00'«’
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Fig-1.8V-4: Turn-on transient for Vout=1.8V with Fig-1.8V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=1.8V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12V. 14F ceramic at Vin=12V.
Top trace: Vin (10V/div.) Time scale: 2us/div.
Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
Tekstop | A Tekstop | A
N : ﬁ : : : : . N : ﬁ : : . :
J | J
Bf SERRERRNE b
Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il Y 253.4mv Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il ra 253.4mv
T 10.0mvees T 10.0mvees
m20.20% | m20.20% |
Fig-1.8V-6: Output voltage response for Vout=1.8V Fig-1.8V-7: Output voltage response for Vout=1.8V
to positive load current step change from 1.5A to to negative load current step change from 3A to
3A with slew rate of 5A/us at Vin=12V. Co=47uFx2 1.5A with slew rate of -5A/us at Vin=12V.
ceramic. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (1A/div.) Bottom trace: load current (1A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Fig-1.5V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.5V with
Vin=12V. Maximum component temperature =120°C
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Fig-1.5V-2: Efficiency vs. load current and input Fig-1.5V-3: Power Loss vs. load current and input
voltage for Vout=1.5V. voltage for Vout=1.5V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Fig-1.5V-4: Turn-on transient for Vout=1.5V with Fig-1.5V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=1.5V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12V. 14F ceramic at Vin=12V.
Top trace: Vin (10V/div.) Time scale: 2us/div.
Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
Tekstop | A Tekstop | A -
N : ﬁ : : : : . i : ﬁ : : . : ;
v - iy m .. .
ool ; e “’4
. .
Bf SRR TR b
Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il Y 253.4mv Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il ra 253.4mv
T 10.0mvees T 10.0mvees
ii[20.20 % | ii[20.20 % |
Fig-1.5V-6: Output voltage response for Vout=1.5V Fig-1.5V-7: Output voltage response for Vout=1.5V
to positive load current step change from 1.5A to to negative load current step change from 3A to
3A with slew rate of 5A/us at Vin=12V. Co=47uFx2 1.5A with slew rate of -5A/us at Vin=12V.
ceramic. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (1A/div.) Bottom trace: load current (1A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Fig-1.2V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.2V with
Vin=12V. Maximum component temperature =120°C
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Fig-1.2V-2: Efficiency vs. load current and input Fig-1.2V-3: Power Loss vs. load current and input
voltage for Vout=1.2V. voltage for Vout=1.2V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Fig-1.2V-4: Turn-on transient for Vout=1.2V with Fig-1.2V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=1.2V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12V. 14F ceramic at Vin=12V.
Top trace: Vin (10V/div.) Time scale: 2us/div.
Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
Tekstop | A Tekstop | A
N : ﬁ : : : : . N : ﬁ : : . :
J J
Bf SERRERRNE b
Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il Y 253.4mv Chi] IEOOmVE’\;Bw E E M[20.0ps EA\ Ch‘il ra 253.4mv
T 10.0mvees T 10.0mvees
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Fig-1.2V-6: Output voltage response for Vout=1.2V Fig-1.2V-7: Output voltage response for Vout=1.2V
to positive load current step change from 1.5A to to negative load current step change from 3A to
3A with slew rate of 5A/us at Vin=12V. Co=47uFx2 1.5A with slew rate of -5A/us at Vin=12V.
ceramic. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (1A/div.) Bottom trace: load current (1A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Fig-1.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.0V with
Vin=12V. Maximum component temperature =120°C
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Fig-1.0V-2: Efficiency vs. load current and input Fig-1.0V-3: Power dissipation vs. load current and
voltage for Vout=1.0V. input voltage for Vout=1.0V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Fig-1.0V-4: Turn-on transient for Vout=1.0V with Fig-1.0V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=1.0V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12V. 14F ceramic at Vin=12V.
Top trace: Vin (10V/div.) Time scale: 2us/div.
Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
Tekstop | A Tekstop | A
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Fig-1.0V-6: Output voltage response for Vout=1.0V Fig-1.0V-7: Output voltage response for Vout=1.0V
to positive load current step change from 1.5A to to negative load current step change from 3A to
3A with slew rate of 5A/us at Vin=12V. Co=47uFx2 1.5A with slew rate of -5A/us at Vin=12V.
ceramic. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (1A/div.) Bottom trace: load current (1A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Mechanical Drawing
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Pin Connections
. Notes
Pad # Function - All dimensions are in millimeters (inches)
1 Vout . Unless otherwise specified, tolerances are +/- 0.25mm
- Connector Material: Copper
2 TRIM . Connector Finish: Tin over Nickel
3 GND - Converter ngght: 0.0740z (2.19)
- Converter Height: 10.7mm max
4 Vin - Recommended Through Hole: ® 1.2mm
5 ON/OFF

Part Numbering Scheme

Product Shape Requlation Input | Mounting Output Rated ON/OFF Pin
Series P g Voltage @ Scheme Voltage Current Logic Shape
FP M R 12 T R75 03 * A

Series . _ Through 0.75V _ N: Negative
Name Middle Regulated Typ=12V Hole (Péc;geriggzeag)le. 3A 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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