F DK Delivering Next Generation Technology

;MN: Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

The Szaps2 Series of non-isolated dc-dc converters
deliver  exceptional electrical and  thermal
performance in industry-standard footprints for
Point-of-Load  converters. Operating from a
2.4Vdc-5.5Vdc 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.

FEBERIDC/DCIIN -9 DA y)- 3 S RIEEDPOLIYN -5
&4a) Uik 7RG THB b TN CE RIS, RUSRES &R H U
EB
ANJIEE24V-55V TEE LEFT DT, COIWN-FIL, SZE, B \H
NEERE. 5iE FUAEOLRVRETOSEEENERSNS
BA. XI3DPATOERICRETY.

The FPMRO5TR7503*A converter of the 9;4,/1;:
Series delivers 3A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc
to 3.63Vdc. The thermal performance of the
FPMRO5TR7503*A is best-in-class: No derating is
needed up to 85°C, under natural convection.

9{&!‘#-" yY-2"M FPMROSTR7503*A (L5 L \E £ 45 € T0.7525V ~
3.63VODRIEZEEIR UXT, FPMROSTR7503*AMEEFIEIZITARS
AT, BATHREM TS CER T h-T) ENBELEE 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.

EF&ERET. BERERET. RUN YT -9 VI ET O ER TH DR EHRDIE
Bt SREEREBACRBEINTET, FEICENR
B LEREM XD E AR B R, IBEMRET A, RUFDKOREHD
BHREGEI N [CLDESEENET,

Applications

¢ |ntermediate Bus Architecture
FRREN ARV AT A

e Telecommunications
TVILYATA

o Data/Voice processing
F - HA0IBY AT I

e Distributed Power Architecture
PEEERIATA

o Computing (Servers, Workstations)
WE - 9BHRG - -, 9-9AF-Y7))

http://www.fdk.com

FPMRO5TR7503*A

Features
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RoHS compliant

ROHS #E#L

Delivers up to 3A (10.89W)

3A (10.89W) X THE4AFT BE

High efficiency, no heatsink required

SR HAELITE

No derating up to 85°C

8 CETT U -TIRE

Negative and Positive ON/OFF logic
ON/OFFNY 913445 47" &Y 747

Industry-standard SIP pin-out
EFIZTEOSPCULMTIL

Small size and low profile: 0.90” x 0.40” x 0.195”
nominal

N RE (229 x 10.2 x 4.95mim)

Programmable output voltage via external resistor
NG OIRICKII NI FARTRERE N ERE

No minimum load required

RNEFIIRE

Start up into pre-biased output

HAITTINAT A DD STEEEENFTAE

Remote ON/OFF

IJE- FON/ OF g

Auto-reset output over-current protection
BETIRELLE: BENEIR

Auto-reset over-temperature protection
MERINEMRERERE: BENE)R

High reliability, MTBF = 1 Million Hours

=S{5#at4E: MTBF = 1 Million Hours

UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN 60950(Pending)
UL60950, CB SchemeBXE(FE)

All materials meet UL94, V-0 flammability rating
LTOH@IL ULM V-0ICES
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F DK Delivering Next Generation Technology ;!AI/)A: Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

Electrical Specifications EZ s
All specifications apply over specified input voltage, output load, and temperature range, unless otherwise

noted.
ERHNEVEE, 2 TOARIIBESNIANER., &, BESETEAINET.

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=5.0Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS

ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous -0.3 6.0 Vdc
Operating Temperature Ambient temperature -40 85 °C
Storage Temperature -55 125 °C
Output Voltage 0.7525 3.63 Vdc
FEATURE CHARACTERISTICS
Switching Frequency 300
Output Voltage Programming Range By external resistor. See trim table-1 0.7525 3.63 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 Logic) See Page26. Part Numbering Scheme

Module Off 24 Vin Vdc

Module On -5.0 0.8 Vdc
ON/OFF Control (Positive Logic) See Page26. Part Numbering Scheme

Module Off -5.0 Vin-1.6 | Vdc

Module On Vin-0.8 Vin Vdc

'Absolute Maximum Ratings 45t KES

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.
BNBRAEREBALAN L, HEORT. RAGEEOMRT. RUEY 1- ) OBIBES ISR I T B IET,
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F DK Delivering Next Generation Technology ;!AI/)A: Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

Electrical Specifications (Continued) BTt (%)

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=5.0Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS

INPUT CHARACTERISTICS

Operating Input Voltage Range Vout £ 1.8V 24 5.0 5.5 Vdc
1.8V < Vout £ 2.5V 3.3 5.0 5.5 Vdc
Vout > 2.5V 45 5.0 5.5 Vdc

Input Under Voltage Lockout

Turn-on Threshold 2.2 24 Vdc
Turn-off Threshold 1.95 2.1 Vdc

Maximum Input Current 3Aout at Vin min
Vout=3.3V 24 Adc
Vout=2.5V 25 Adc
Vout=2.0V 2.1 Adc
Vout=1.8V 25 Adc
Vout=1.5V 2.1 Adc
Vout=1.2V 1.8 Adc
Vout=1.0V 1.5 Adc
Vout=0.7525V 1.2 Adc

Input Stand-by Current (module disabled) 2 mA

Input No Load Current Vout=3.3V 52 mA
Vout=2.5V 58 mA
Vout=2.0V 54 mA
Vout=1.8V 52 mA
Vout=1.5V 48 mA
Vout=1.2V 42 mA
Vout=1.0V 38 mA
Vout=0.7525V 33 mA

Input Reflected-Ripple Current See Fig. G for setup (BW=20MHz) 20 mAp-p

http://www.fdk.com Page 3 of 26 Ver 2.0 Apr.14, 2009



F DK Delivering Next Generation Technology ;!AI/)A: Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

Electrical Specifications (Continued) BTt (%)
Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=5.0Vdc, 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 +/-0.3 %Vout

Over Load From no load to full load +/-0.5 %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. F)

Peak to Peak Vout=3.3Vdc 20 40 mVp-p
External Load Capacitance Plus full load (resistive)

Min ESR > 1mQ 1000 uF

Min ESR > 10mQ 2000 uF
Output Current Range 0 3 A
Output Current Limit Inception (lout) Vout=3.3Vdc 9.6 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 3.5 Arms

DYNAMIC RESPONSE

lout step from 1.5A to 3A with di/dt= 5A/uS Co=47uF x 2 ceramic + 1yF ceramic 80 mV
Setting time (Vout < 10% peak deviation) 20 us
lout step from 3A to 1.5A with di/dt= -5A/uS Co=47uF x 2 ceramic + 1yF ceramic 80 mV
Setting time (Vout < 10% peak deviation) 20 us
EFFICIENCY Full load (3A)
Vout=3.3Vdc 95.0 %
Vout=2.5Vdc 93.0 %
Vout=2.0Vdc 91.5 %
Vout=1.8Vdc 91.0 %
Vout=1.5Vdc 90.0 %
Vout=1.2Vdc 88.5 %
Vout=1.0Vdc 87.0 %
Vout=0.7525Vdc 84.0 %
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F DK Delivering Next Generation Technology

;M/W Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

Operation
Input and Output Impedance

The FPMRO5TR7503*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 200uF) are recommended to minimize
input ripple voltage. The converter itself has on-board
internal input capacitance of 5x2.2uF with very low
ESR (ceramic).

FPMROSTR7503*A EA N EIRAGIARA VL -5 VA THEE LT IR ), 2
IN-IDREMEICHEDH DAV 1A EMABIh, N -5D
ABEVDIEFEICT Dy W 07 VY IS 2T EESEND LET, T
NICEIWN-IOREBMEEREEIC L ANy BEEEE LET,
fRESRYVHN . RIZZDDIVT VY E—RRIYICIZREESD DEE A
ANy7Th 'ER/NCT B ITIF. FEFEITIRESRIVT VY (£539) T200
g FBAE)EHESE LEY, N -YBBIZA B ICHITESRDS5x2.2y F
EIYIANT VY EEFH UTET,

The FPMRO5TR7503*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.

FPMROSTR7503*A I3 73 [THMT 13207 VY HYEEL VIRBE TERE LTEN
1E LK, Y7 &R/ B1c6b, #BIRESROEIIYIIVT VY D
GEHERE LY, BEROFEE £ &R DYy MRBO S ICaRFD
IR ICHRIRESRE I3y VT VY BRER T DTELEHEND LET,

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-5IIHENHF CRFEOBEEINNYI EHIET Bt VA IHF &
FTNEE A, BEOSL\EFFEERIFT BHIC. WN-IOHAN
DEEFETOI VAL -5 YA IFTEEERR IR LT,

—O Vin Vout ©
R*
Vin —O ON/OFF
<§>Rload
—O GND TRIM O
CONTROL
INPUT

R* is for negative logic option only

Fig. A: Circuit configuration for remote ON/OFF

http://www.fdk.com
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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/ OFFifi F(5&LV)IIRAD L3I, 17V FREL V) &R #E LUIE-+
EEICKDVN-9EON/OFF 2DICEHLNET, #1747 &KV 747
0Y'yI IS T Bz, 2D YE- MV M- )L BEIRFTEE T,
074737V OBE. N -5EONT BICII5FEL Y ZELowbA ', X
KiEH EW W\ -9EOFFY BITIFSEL Y ZHighbA )b, X IZVindiEs:
EUET, 597717V DIBE, WN'-9%0NT BICIZ5ELY EHighl
Al VinlCEESE. RITERES: &L VN -9EOFFF BICI35EL Y ELow
bAN IS LET,

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 0.4mA at low logic level

7Y’ 747°17Y 3 OBE. ON/OFFLY(5ELY)I3EY 1- W RERTVInICT )
Ty SNTUNEY, 1-77Ib95 G-TVNV MY XDy RIH5ELY D%
fEICIEFTIBETY,

SELYERIEYT 27 N MR ICIT T RENDIVETT,

(@) Lowb Al TOAMATEE DY VI BES

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*=5kQ, should
be connected to Vin (See Fig.A).

The device driving Pin 5 must be capable of:

(b) Sinking up to 1.2mA at low logic level (£0.8V)
(c) Sourcing up to 0.25mA at high logic level (2.3-5V)
#7417V DIHBE. ON/OFFLV(5BEBLY)IFEY 1- W REBTI NIV E
NTUET, TTL, CMOSOY vy, XI34-7VILI9D 0y 25E58EL Y
OIRECERTTAE TS, 1-7VA DI Yy R EERT 285135kQ O
TWTyTHMEVINICHES: LT IEA ), (RASER)

SELVERIET B7 N MR ICIT T RENNBETT,

(b) 0.8VIA F DLowb Al T1.2MAETDY VI EES]

(€) 23V-5VMHighy yyLA 'l TO.25mAE TO 44 B8
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F DK Delivering Next Generation Technology

;M,/W Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

Output Voltage Programming (Pin 2)

The output voltage of the FPMRO5TR7503*A
converter can be programmed from 0.7525V to 3.63V
by using an external resistor or a voltage source.
FPMROSTR7503*AM tH N B [FHM BRI RS T 2. XIFHVERE
TRZENINT 3ZET 0.7525V ~3.63VETRIZRIBETY,

External Resistor

An external trim resistor, Rrm, 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:

INERHEIN Ryl TRIMIR F (225t ™) EGNDif F(3EL V) DR ICHE 4 LU
TEA), RBESHE, Ry DEH. RUMEBERHENBEITROI
ICKIRDET,

21.07

-5.11 [kQ]
(Voreq - 0.7525)

RTRIM =

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 Rrgy, Table 1 also
shows the closest available standard resistor value.
Rigm DREIIHNEREDORNEICHE UEXT, FLAEOFERKIRIC
B TIL, BEMDIW F05%RBDIFIRATTH T, L UEA S, &
DEE W\ HABEO ) ICIE, |1 ELIIR2EKERTICER UET,

Table 1: Trim Resistor Value

Vo.res [V] Rrrim [kQ] Stan-lc—jgerdc\ll(zlsllejzt[kQ]
0.7525 Open
1.0 80.02 80.6
1.2 41.97 42.2
1.5 23.08 23.2
1.8 15.00 15.0
2.0 11.78 11.8
2.5 6.95 6.98
3.3 3.16 3.16
3.63 2.21 2.21

External Voltage Source

To program the output voltage using an external
voltage source, a voltage, Vcrre, should be applied to
the TRIM pin. Use of a series resistor, Rexy, between
the TRIM pin and the programming voltage source is
recommended to make trimming less sensitive.
HBBREE>THANEEEFIR T BICIE. TRIMIFEF TV DEE
ZENIN LEY, BEEREHN BRI S 2O &R T B, TRIMiEF &b
BERBEICIMEES [CESRT 2TEEHEID LET,

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

Ve BEITREEOXICKIEHATTEETT,

(5.11+Regr )(Vopeq - 0.7525)

Table 1[C—REHRE NBEERE T FROBMEERR LET, £ Ve, =0.7 - V]
Table 1ICIERMBIER £BF UIBE DI B RS UTL1£7, 30.1
Table 2 lists values of Vgrre for Rexr=0 and
REXT=1 5kQ
O———— 0O Vin Vout O Table 213Rexr =0 B ERer=15kDEFDV 1 EEER UTLVET,
Load
) O On/off L
Vin = Table 2: Control Voltage [Vdc]
R Vorea [V] Verre (Rexr=0) Verre (Rext=19Kk)
o——— GND TRM O M
_(\ < 0.7525 0.700 0.700
\ 1.0 0.658 0.535
Fig. B: Configuration for programming output voltage 1.2 0.624 0.401
15 0.573 0.201
1.8 0.522 0.000
2.0 0.488 -0.133
2.5 0.403 -0.468
3.3 0.268 -1.002
3.63 0.212 -1.223
http://www.fdk.com Page 6 of 26 Ver 2.0 Apr.14, 2009



F DK Delivering Next Generation Technology

;M/W Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc 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 2.1V. It will then turn on automatically when
the input voltage reaches typically 2.2V.

BE LCL\BIREETANBEENTYP CLIVRIEICH B E CODIVN-F
FEERICELE UET, e ANEESTYP T2V EICARBE
DWN'-5IIEENH ICENEERBIA LET,

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-FILBER SELE ST LEDRE LET, BERIREICRS
& TOIWN-5ZNDA-N1-Nh A HICCUPE- F TR, BERIREN
RSN 2 &VoutIZBEDEICR XS, (HEEyYH

Over-Temperature Protection (OTP)

The converter is protected against over-temperature
conditions, using a built-in thermal protection feature
in the PWM controller IC. 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-FIZPWMIY M- W ICDHE o TV \ BB E REMBE &(E >TINER
RENSRESNTET, EECEERELQECIIMERENE
fEg 3L WN-9IIBEBMICEL LET, RLWREXTIN3E B
BMICEES LEY. (BEINEYY

Alternatively, Option additionally incorporates an
independent OTP function with higher precision than
that provided by the controller IC. 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).

fth D5k EUT, 7'y T M-V IC K DEREE DL VL LiZOTPi%
BEEMTINY BCENTEET, BEEBEMERMGREICIOMBREN
BMET 2L N -FIIBEBICELLEY, T2WREF TN 3L
BHENYICEIRE UEY. (BEEYD

http://www.fdk.com
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Safety Requirements

The converter meets North American and
International safety regulatory requirements per
UL60950 and EN60950. (Pending) 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 5A must be used in the positive
input line.

COIVN - 51FUL60950LENG09SOIC £ BiEkK, RUBEBRHRREESE
e UCTLET, (FE)COVN-FITBEOEIERMEHTICSIT
SELVOFEHEBIZUTS ). ANBEAELV THNIIHAEREEELY
EDFET, B L TOWN-FIZREBICL1-2 ERH >TLEEADT,
TEFIGITES S BeDICIZ ANF1V DT 58I [CENMTE TRAE
F&5AML1- 2 &S LTS,
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F DK Delivering Next Generation Technology

;MN: Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc 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.

COWN-IXRET V-7, $hEFE, BNEK. 25- 7978 KU

ey O VBEDENME, YT - MR BIEFREREES D, SFEEE

REMFRETHHMAITENET,

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.

BHNBEROT -5, RTEFORIZUEON - [TBE SN TLE
T, RIFFig *V-#D LATHESM TSN TS VIIENBEEER L
HIWFEDINyMER LET, FIAIE Fig *V-2&pnlL, VH A1 TO%
EiFEER UEY,

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. RUBBRUEREICT 32HIC. 2TORE. RUME
75BN SN SR E MR - MICIVN -9 EFE T UTERE LT
V\ET, BEEG - M EFDKEF RO BEREERAEANICRET 3L
T IRERE. RUREERZEICEER UTL\ET,

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.

BEFHES - FIXE X0.0600(1.6mm)EDAEPCB TER UTL XY, &
HE2EDOFEIZIVN - EERT 2O DNy ERIDHBADNT-V D
HICPRE UTL\ES, REI2EIZ70p mODIAE TE. RUW'5IF1Y
B UTULET, O KATRE O IRHE AR g < i KUTCiB B ST
- I, AN -5 EPCBA DD BITESIFR L 7-A M -2 TH DR
NEFEOE BEHMAREEER UTEY,

http://www.fdk.com
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Fig. D: Test Chamber

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

FOKIFR O BEREREKE ZKFTSEOE R E50LFM B AXTiR &6
. NC)H* 5600LFMETHEZ [CHIH TE, IRIFIEE330°CH 585°CE
FEHTEXY, BEAEICIIFIMEIRY -T'57 (BB EER LT
LET, (RICKRUEDESE)

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. E.
N -5OBEEEROERRETAEY 2 EaHEND LET, HIC
EFERALOARNRET -7 ORXEICESE IZRIE Y
ETY, BEREICIITRMEY -17'574, RISHBERESEL R
T&Y, RENEERT 35S, BOBITFICRB L&D e & Al
EREEL T 312D, AWGAOD A BT EHESE UK T, BB TO
BT ICR @B AT IIRE TR LEYS
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FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

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-13HIRBEELRAEOR G TICEIT2RAENERERL
&7, BRI EENC(SOLFM) - 400LFMOD A T30°C ~ 85°COM
EZEISETLET, WN-JIIEEICHE L BEER>IN-YORF
FHEICETTIEL YA B5EL Y ICEIF TR\ TLET,

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

(i) 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. E should not
exceed 120°C in normal operation.

%’z DREZFG TRAHNEROEBIITREO ESIER LET,

) ITNADOEROEEN20°CICEE U ROENERBXRIE
(||) WN-5DORHMEEER 3A)

BET V-7 ) OEE R TEIESE 37ch I, BRIREIT120°CER
ABVWEICTEE SEA ), € 0T, BEENMERFICREICRIMED
AT OREM20°CERBABR LI LTIER ),

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.

HBAERT -T2 1-7T THRESNIEEREREBACES Utig

RIS, HEEDRT. FEEORT. RUEY 1- ) OIRIEES ISR I
W B IET

Thermocounpl

Fig.E: Location of the thermocouple for thermal testing
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Ripple and Noise

The test circuit setup shown in Fig. F was used to
obtain the output voltage ripple. And Fig. G 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.
RIFICR Y HEREERIEH /1Yy7) OBIZE CER UTS D, AUy IO
AEICIIRGDABRE RS &fER UTL\ET., £ TOE Y7 HERZ 1K
p FOE7399I057 VY EITTRIE UTLET,

Is >
1uH Vin Vout
Input Inductor Vout
+
Cin Co
DC/DC
@ 4X47.“F Converter 1uF ' 2X47.“F
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
* GND GND

Fig. F: Test setup for measuring output voltage ripple

CURRENT PROBE

1uH Vin Vout 0
Input Inductor Vout
+
Cin Co
DC/DC
@ 4X4?“F Converter 1o ! 2X47,“F
Ceramic Ceramic Ceramic

Vin source  Capacitor Capacitor Capacitor

< GND  GND 0

Fig. G: Test setup for measuring input
reflected ripple current
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Fig-3.3V-1: Available load current vs. ambient
temperature and airflow rates for Vout=3.3V with
Vin=5.0V. Maximum component temperature £ 120°C

100 1.2
95 _1.0
_ 90 =
o c
>, 85 g 0.8
Py ®
< 80 %0.6
S 75 2
= Q0.4
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65 s 0.2
60 0.0
Current [A] Current [A]
Fig-3.3V-2: Efficiency vs. load current and input Fig-3.3V-3: Power dissipation vs. load current and
voltage for Vout=3.3V. input voltage for Vout=3.3V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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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=5.0V.

Top trace: Vin (5V/div.)

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

Time scale: 2ms/div.

Tek HITH 25.0M5/s 178 Acqgs
I

FErm

P T Ty 7Y
Lnd ,.'I',‘,,f',.",._.,l",,‘, WA TR

Ch2

2.00A & M 20.0ps Ch2 7 2.44 A

R T00mva

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 3A/us at Vin=5.0V. Co=47uFx2
ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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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 +
1uF ceramic at Vin=5.0V.

Time scale: 2us/div

132 Acgs

A A A A A AR
PN YV VYV

OGE T00mvy  Ch2  2.00 A & M20.0ps Ch2 % 2.44 A

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=5.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig-2.5V-1: Available load current vs. ambient
temperature and airflow rates for Vout=2.5V with
Vin=5.0V. Maximum component temperature £ 120°C
105 e 1.2 T
100 —3.3Vin | l l
S N S — =10 e R
| S —5Vin | | |
= c L
e 508 —5.5Vin | | |
5 8 T T | | |
3 200 T
S a N
E 50-4 I | :
: | *
0_0.2
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00 05 10 15 20 25 3.0 00 05 10 15 20 25 3.0
Current [A] Current [A]

Fig-2.5V-2: Efficiency vs. load current and input Fig-2.5V-3: Power dissipation vs. load current and
voltage for Vout=2.5V. input voltage for Vout=2.5V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

G!MW Series

20.40 %

Fig-2.5V-4: Turn-on transient for Vout=2.5V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=5.0V.

Top trace: Vin (5V/div.)

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

Time scale: 2ms/div.

224 Acqs

Tek 25.0MS/s
I
L

'

T00mv?y

Fig-2.5V-6: Output voltage response for Vout=2.5V
to positive load current step-change from 1.5A to
3A with slew rate of 3A/us at Vin=5.0V. Co=47uFx2
ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Tek HIH 250MS/s 25 Acqs
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BEE 5.00V chz .00V 4M2.00ms A| Chl F 3.80V IO | I T T M 2000s Chi 7 T.2mv

Fig-2.5V-5: Output voltage ripple (20mV/div.) for
Vout=2.5V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=5.0V.

Time scale: 2us/div
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Ch2

M 20.0p5

2004 &

Fig-2.5V-7: Output voltage response for Vout=2.5V
to positive load current step-change from 3A to
1.5A with slew rate of -5A/us at Vin=5.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/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=5.0V. Maximum component temperature £ 120°C
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Fig-2.0V-2: Efficiency vs. load current and input Fig-2.0V-3: Power dissipation vs. load current and
voltage for Vout=2.0V. input voltage for Vout=2.0V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-2.0V-4: Turn-on transient for Vout=2.0V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=5.0V.

Top trace: Vin (5V/div.)

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

Time scale: 2ms/div.

Fig-2.0V-5: Output voltage ripple (20mV/div.) for
Vout=2.0V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=5.0V.

Time scale: 2us/div
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I
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Fig-2.0V-6: Output voltage response for Vout=2.0V
to positive load current step-change from 1.5A to
3A with slew rate of 3A/us at Vin=5.0V. Co=47uFx2
ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.

Fig-2.0V-7: Output voltage response for Vout=2.0V
to positive load current step-change from 3A to
1.5A with slew rate of -5A/us at Vin=5.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.

http://www.fdk.com Page 15 of 26 Ver 2.0 Apr.14, 2009



F DK Delivering Next Generation Technology

;MN: Series

FPMROSTR7503*A

2.4-5.5Vdc Input, 3A, 0.7525-3.63Vdc Output

50
40 |
<
230 B 7 2" 2" 2 a n
g
5
O
2
5 20
o
—8— 400LFM
10 —&— 200LFM
—A— NC(50)
0.0 ‘
30 40 50 60 70 80
Ambient Temp [DegC]
Fig-1.8V-1: Available load current ambient

temperature and airflow rates for Vout=1.8V with
Vin=5.0V. Maximum component temperature £ 120°C
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Efficiency [%]
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Current [A]
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Fig-1.8V-2: Efficiency vs. load current and input

voltage for Vout=1.8V.

Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-1.8V-3: Power dissipation vs. load current and

input voltage for Vout=1.8V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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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=5.0V. 1uF ceramic at Vin=5.0V.
Top trace: Vin (5V/div.) Time scale: 2us/div

Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
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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 positive load current step-change from 3A to
3A with slew rate of 3A/us at Vin=5.0V. Co=47uFx2 1.5A with slew rate of -5A/us at Vin=5.0V.
ceramic. Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/div.) Bottom trace: load current (2A/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=5.0V. Maximum component temperature £ 120°C
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Fig-1.5V-2: Efficiency vs. load current and input Fig-1.5V-3: Power dissipation vs. load current and
voltage for Vout=1.5V. input voltage for Vout=1.5V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-1.5V-4: Turn-on transient for Vout=1.5V with

application of Vin at full rated load current

(resistive) and 47uFx2 external capacitance at

Vin=5.0V.

Top trace: Vin (5V/div.)

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

Time scale: 2ms/div.

@ 5.00V &Chz 1.00V

Tek EIiH 25.0MS/s 52 Acqs
I

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

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig-1.5V-5: Output voltage ripple (20mV/div.) for
Vout=1.5V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=5.0V.

Time scale: 2us/div
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Fig-1.5V-7: Output voltage response for Vout=1.5V
to positive load current step-change from 3A to
1.5A with slew rate of -5A/us at Vin=5.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/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=5.0V. Maximum component temperature £ 120°C
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Fig-1.2V-2: Efficiency vs. load current and input

voltage for Vout=1.2V.

Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-1.2V-3: Power dissipation vs. load current and

input voltage for Vout=1.2V.
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Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-1.2V-4: Turn-on transient for Vout=1.2V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=5.0V.
Top trace: Vin (5V/div.)
Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
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Fig-1.2V-6: Output voltage response for Vout=1.2V
to positive load current step-change from 1.5A to
3A with slew rate of 3A/us at Vin=5.0V. Co=47uFx2
ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig-1.2V-5: Output voltage ripple (20mV/div.) for
Vout=1.2V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=5.0V.

Time scale: 2us/div

jCh i

G0mve  Ch2 2.00 A & M 20.0Ms

Fig-1.2V-7: Output voltage response for Vout=1.2V
to positive load current step-change from 3A to
1.5A with slew rate of -5A/us at Vin=5.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/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=5.0V. 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 (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-1.0V-4: Turn-on transient for Vout=1.0V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=5.0V.

Top trace: Vin (5V/div.)

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

Time scale: 2ms/div.
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Fig-1.0V-6: Output voltage response for Vout=1.0V
to positive load current step-change from 1.5A to
3A with slew rate of 3A/us at Vin=5.0V. Co=47uFx2
ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig-1.0V-5: Output voltage ripple (20mV/div.) for
Vout=1.0V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=5.0V.

Time scale: 2us/div
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Fig-1.0V-7: Output voltage response for Vout=1.0V
to positive load current step-change from 3A to
1.5A with slew rate of -5A/us at Vin=5.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig-0.7525V-1: Available load current vs. ambient
temperature and airflow rates for Vout=0.7525V with
Vin=5.0V. Maximum component temperature £ 120°C
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Fig-0.7525V-2: Efficiency vs. load current and input Fig-0.7525V-3: Power dissipation vs. load current
voltage for Vout=0.7525V. and input voltage for Vout=0.7525V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-0.7525V-4: Turn-on transient for Vout=0.7525V
with application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=5.0V.

Top trace: Vin (5V/div.)

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

Time scale: 2ms/div.
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Fig-0.7525V-5: Output voltage ripple (20mV/div.)
for Vout=0.7525V at full rated load current into a
resistive load with external capacitance 47uFx2
ceramic + 1uF ceramic at Vin=5.0V.

Time scale: 2us/div
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Fig-0.7525V-6: Output voltage response for Fig-0.7525V-7: Output voltage response for

Vout=0.7525V to positive load current step-change
from 1.5A to 3A with slew rate of 3A/us at
Vin=5.0V. Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Vout=0.7525V to positive load current step-change
from 3A to 1.5A with slew rate of -5A/us at
Vin=5.0V. Co=47uFx2 ceramic.

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

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Mechanical Drawing
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Pin Connections ‘
Pin # Function Notes , o ,
- All dimensions are in millimeters (inches)
1 Vout - Unless otherwise specified, tolerances are +/- 0.25mm
- Connector Material : Copper
2 TRIM LT .
- Connector Finish : Tin over nickel
3 GND - Converter Weight : 0.0810z (2.39)
4 Vi - Converter Height : 10.7mm Max
n - Recommended Through Hole Via : ¢1.20mm
5 ON/OFF - Recommended Pad Size : ¢2.00mm

Part Numbering Scheme

Product . Input | Mounting Output Rated ON/OFF Pin
Series R Voltage ‘ Scheme Voltage Current Logic Shape
FP M R 05 T R75 03 * A
Series . Through 0.75V N: Negative
N Middle | R: Regulated | Typ=5V Hol (Programmable: 3A P'. Positi A: Standard
ame ole See page 6) . Fositive
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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