F DK Delivering Next Generation Technology

G!MW’ Series

FPMR19S3R304PA

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

The Seans2 Series of non-isolated de-dc converters
deliver  exceptional electrical and  thermal
performance in industry-standard footprints for
Point-of-Load  converters. Operating from a
8.0Vdc-27.6Vdc input, these are the converters of
choice for industrial and networking applications that
require high efficiency, tight regulation, and high
reliability in elevated temperature environments with
low airflow.

SEMRBEIDC/DCIIN -4 SAPAZ -3 (45 RABEDPOLIYIN 4
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The FPMR19S3R304PA converter of the SeAns2
Series delivers 4A of output current at a tightly
regulated programmable output voltage of 3.0Vdc to
15.5Vdc. The thermal performance of the
FPMR19S3R304PA is best-in-class: No derating is
needed up to 85°C, under natural convection.
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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.
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Applications

¢ Industrial
MR

¢ Networking
BIEHR
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Delivers up to 4A (62W)

4A (62W)FE THEHIAATAE

High efficiency, no heatsink required
EME-RBENTE

No derating up to 85°C

85°CETTIL-TIVIFE

Positive ON/OFF logic

ON/OFFEY yIIE&K Y 747

Industry-standard SMD footprint
FEFIZREDSMDIYII Yk

RoHS compliance

RoHSZEHL

Small size and low profile: 0.80” x 0.45” x 0.211”
nominal

INE B (20.3 x 11.4 x 5.35mm)

Coplanarity less than 0.004”

TEEIZImmUT

Tape & reel packaging

a7tk

Programmable output voltage via external resistor
SNEEROERICKYT D AR N ERE

No minimum load required

RINAFIITE

Remote ON/OFF

IJT—MON/OFFHHE

Power Good Signal

NI-TNEBH A

Auto-reset output over-current protection
BETREREE: BBER

UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950 (pending)
UL60950, CB Scheme|Z#E#L

All materials meet UL94, V-0 flammability rating
ETOEGRIE UL V-0IEE
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F DK Delivering Next Generation Technology

G!MW’ Series

FPMR19S3R304PA

Preliminary Data Sheet

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Electrical Specifications

noted.

BRIk

All specifications apply over specified input voltage, output load, and temperature range, unless otherwise

FRSBVNES. ETORKEEESNANEE. & REEETERINES,

Conditions: Ta=25degC, Airflow=200LFM(1.0m/s), Vin=24Vdc, Vout=3.0~15.5Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous -0.3 30 Vdc
Operating Temperature Ambient temperature -40 85 °C
Operating Humidity Non Condensing 20 85 %RH
Storage Temperature -55 125 °C
Storage Humidity Non Condensing 5 95 %RH
Output Voltage 3.0 15.5 Vdc
Power Good Terminal Voltage 30 Vdc
Power Good Sink Current 5) mA
Remote ON/OFF Terminal Voltage Vin Vdc
Moisture Sensitivity Level JEDEC Level 2
FEATURE CHARACTERISTICS
Switching Frequency 600 kHz
Output Voltage Programming Range By external resistor. See trim Table-1 3.0 15.5 Vdc
Turn-On Delay Time Full resistive load
with Vin (converter enabled, then Vin applied) |From Vin=Vin(min) to 0.1*Vout(nom) 1.0 mS
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 1.0 mS
Rise Time (Full resistive load) From 0.1*Vout(nom) to 0.9*Vout(nom) 2.7 mS
ON/OFF Control (Positive)
Converter Off
Input Low Voltage 0.0 0.5 Vdc
Input Low Current 0.03 mA
Converter On
Input High Voltage 2.0 Vin Vdc
Input High Current 0.2 mA
Power Good Set point for power good output high 90.0 94.5 97.5 | %Vout
Set point for power good output low 88.0 92.0 945 | %Vout
Power Good Output Low lpcoop=2mA 0.4 \%
Power Good Leakage Current Power Good Terminal Voltage=27.6V 1 uA

' Absolute Maximum Ratings

xR KER

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 RAEREBAANAIL, HEDET. REEEEOET. RUTV 1-IOWEESIESEC T EABYET,
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F DK Delivering Next Generation Technology ;!Al/jﬁ“j Series

FPMR19S3R304PA Preliminary Data Sheet

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Electrical Specifications (Continued) E&RaEH (=)

Conditions: Ta=25degC, Airflow=200LFM(1.05m/s), Vin=24Vdc, Vout=3.0~15.5Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout = 5.0V 8.0 24.0 27.6 Vdc
5.0 < Vout = 12.0V 16.0 24.0 27.6 Vdc
Vout > 12.0V 20.4 24.0 27.6 Vdc
Input Under Voltage Lockout
Turn-on Threshold 6.9 7.4 8.0 Vdc
Turn-off Threshold 6.0 6.5 6.9 Vdc
Maximum Input Current 4Adc out
Vout=15.0Vdc (20.4Vdc in) 3.20 Adc
Vout=12.0Vdc (16.0Vdc in) 3.25 Adc
Vout=8.0Vdc (12.0Vdc in) 2.90 Adc
Vout=6.5Vdc (10.0Vdc in) 2.85 Adc
Vout=5.0Vdc (8.0Vdc in) 2.75 Adc
Vout=3.3Vdc (8.0Vdc in) 1.90 Adc
Input Stand-by Current (converter disabled) |Vin=24V 3.2 mA
Input No Load Current Vout=15.0Vdc 38 mA
Vout=12.0Vdc 41 mA
Vout=8.0Vdc 35 mA
Vout=6.5Vdc 30 mA
Vout=5.0Vdc 25 mA
Vout=3.3Vdc 22 mA
Input Reflected-Ripple Current See Fig.E for setup (BW=20MHz)
Vout=15.0Vdc 32 mAp-p
Vout=12.0Vdc 31 mAp-p
Vout=8.0Vdc 28 mAp-p
Vout=6.5Vdc 25 mAp-p
Vout=5.0Vdc 23 mAp-p
Vout=3.3Vdc 18 mAp-p
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F DK Delivering Next Generation Technology ;!Al/jﬁ“’ Series

FPMR19S3R304PA Preliminary Data Sheet

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Electrical Specifications (Continued) E&RaEH (=)

Conditions: Ta=25degC, Airflow=200LFM(1.05m/s), Vin=24Vdc, Vout=3.0~15.5Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP ‘ MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Set Point (no load) -2.5 Vout +2.5 %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 |Output Ripple is not included. -3.0 +3.0 | %Vout
and temperature conditions until end of life)
Output Overshoot 3.0 %Vout
Output Ripple and Noise BW=20MHz See Fig. D for set up
Peak to Peak Vout=3.3Vdc 20 50 mVp-p
Peak to Peak Vout=15.0Vdc 50 100 mVp-p
External Load Capacitance Ceramic Capacitor, Vout=8.0V 45 1000 uF
Ceramic Capacitor, Vout>8.0V 45 500 uF
Output Current Range 0 4.0 A
Output Current Limit Inception (lout) Vout=15Vdc 5.6 A
Output Short-Circuit Current Short=10mQ, Vout=15Vdc Set 1.5 Arms
Over Voltage Protection Vout=15.5Vdc 20.0 Vdc
DYNAMIC RESPONSE Vout=15.0Vdc
lout step from 2.0A to 4.0A with di/dt=5A/uS Co=22uF x 2 ceramic + 1uF ceramic 375 mV
Setting time (Vout < 10% peak deviation) 120 uS
lout step from 4.0A to 2.0A with di/dt=-5A/uS  |Co=22uF x 2 ceramic + 1uF ceramic 375 mV
Setting time (Vout < 10% peak deviation) 120 uS
EFFICIENCY Full load (4A)
Vout=15.0Vdc 95.5 %
Vout=12.0Vdc 94.5 %
Vout=8.0Vdc 92.5 %
Vout=6.5Vdc 91.0 %
Vout=5.0Vdc 89.5 %
Vout=3.3Vdc 85.5 %
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F DK Delivering Next Generation Technology

GMM-" Series

FPMR19S3R304PA

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Operation

Input and Output Impedance

The FPMR19S3R304PA 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 20uF) are recommended to minimize
input ripple voltage. The converter itself has on-board
internal input capacitance of 5uF with very low ESR
(ceramic).

FPMR19S3R304PAE A 1 BRI ZIE AV -4 VA THARL TFEEL 3
IN-IDREMICEEDHDIANIVTI4vAEIA ST, 3N 4D
ABEVDIBEBEICThy TV VT o EA T 2 LEHEOHLET .
NIZKYIIN-IDREEEERERICL. AAYT VEREMHILET,
{EESRAVAN, RITZDMDIVT UHH—MEMICIEEESHY ERAD.
AFAYT WEFNT BIHIZIE, FEFEITIEESRIVT UH(£7399 T20uF
LLE)Z#ERLES, N 4B (T A D ERITBIEESROSUF 739 A
HTHERBLTOET,

The FPMR19S3R304PA requires minimum 45uF
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.
FPMR19S3R304PA[ H A1 IZ45uF D ST (FVT U DB E T Ay
TIWERINZT B8 HBIEESROtTIv/VT VI OEREHRLET
BERORMER EEH DY T MER DO I B OIEEICIBEESRE
FIIRT N ERETHLESBOLET,

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-AIEENIHTFEATRRBOEEN DT EHWET VAR T AR
FTWER A BEOBVERFHEFERT IO 2w 1DE N
MESARETODIIAUE I VAL RVIEL TIZELY,
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Remote ON/OFF (Pin 5)

The Remote pin (pin 5) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (pin 2).

The FPMR19S3R304PA turns on when the Remote
pin is at logic high and turns off when it is at logic low.
The recommended circuit is shown in Fig.A. The pull
up resistor R* to Vin is 22kohm. If the on/off circuit is
different from Fig. A, please consult FDK.

When the Remote on/off is not used, the remote pin
must be pulled up to Vin with 22kohm resistor.
Voltage ranges for logic high/low are provided in the
Electrical Specifications section.
ON/OFFIF(BBEL LI I @B VEEELLIYE-MERIZLYTY
N—%%ON/OFF§ 5DIZfEHhFET,
FPMR19S3R304PA*(3!)E— i FAERERAICHigh TERYEL | FRHIEMIIC
LowCELELET,

B-AIZHEREREETT , 7N Ty7 EHRkF22k Q ZH LS,
ON/OFFEIBE AN E-ALESIH & [FFDKIZTHHKIZELY,
JE—PON/OFF#REZEALAELMES | JE-MEFZEVinl222k Q DI
TTATyT LTS,
SHIERIHigh/Low D BEEHE FERAFIEES L TSN,

—O Vin Vout O
R*
Vin —O ON/OFF
<éRload
—? GND TRIM O
CONTROL |
INPUT

Fig. A: Recommended circuit for remote ON/OFF

Power Good (Pin 6)

The Power Good Signal is an open-drain output that
asserts low when Vout is out of regulation. Power
Good can be pulled up to Input, Output or external
voltage source, but the voltage must be less than
30Vdc. And the sink current should be less than 5mA
during low state.

NI=YyNERIFA-TUN VIV AT MO BEEIHEEL TLVELIREE
TlELowsGYET, AN HARUNEBEREICI VT LTERAT
BHIENHEFEET A, HightFIZPower Goodifi FDEEMNIOVEIB AL
WRICLTTELY, &z, LowBE DYV B R ASSmAT B X AL VBRI F
LTLEELY,
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F DK Delivering Next Generation Technology ;!&/V‘: Series

FPMR19S3R304PA Preliminary Data Sheet

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Output Voltage Programming (Pin 3)

Vv V] R kQJ The Closest
The output voltage of the FPMR19S3R304PA oRze TRIM Standard Value [kQ]
converter can be programmed from 3.0V to 15.5V by 33 144.75 130+15
using an external resistor.
FPMR19S3R304PAD £ N EE (LS BB Z KT H2 LT 30V~ Sl JeL9 112
15.5VE TR ERIEETY 6.5 9.66 9.1+0.56

8.0 5.87 5.6+0.27

External Resistor 12.0 1.93 1.840.12
An external trim resistor, Rrgrm, should be connected 130 0.69 0.68+0.013

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

SHERIEHT RrpmlE TRIMIGF(3FEL V) EGND R F(2FE V) DR ZHEHTL
TLIZEW, @BE S, Ry PEH. RULBELGHABEFIROK
IZkYKRHET,

44 .325
RTRIM = — —-3 [kQ]
(VO-REQ -3.0)

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 Rigy for common
output voltages. For each value of Rryy, Table 1 also
shows the closest available standard resistor value.
Riam DAEFTHNDEEDOLEICEELET, FEALEDFERKRIC
BLTIE BEMTIWRIF05RDERTHATT . LALEAS, &
YBLWWE WFEEDOROICIE. BRIALYE2ARZEIICERALET.
Table 1IZ—fFMGEH N EEEHRETIHROENEEFRRLET . £
Table 1ITIZEMAIRNZFEALISAOELELRRLTVET,

O—— 0 Vin Vout O
Vin O ON/OFF

>
> Rload

(0 O GND TRIM O_j 5
RTRIM

Fig. B: Configuration for programming
output voltage
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F DK Delivering Next Generation Technology ;!AJ/V‘: Series

FPMR19S3R304PA Preliminary Data Sheet

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Recommended Circuit

Vin FPMR19S3R304PA Vout
o— /Y YN\ i
1uH EI:I Vin Vout 4] °
Input Inductor
*1
Cin l— 5
—1  20uF % 22kQ Trim 3
———— Ceramic
Capacitor Co 1uF
*0 % *4 44uF Ceramic
R Ceramic Capacitor
Rtrim )
) 5 ONJ/OFF Capacitor
Power Good Power Good
High: Module ON [al
— 1 Low: Module OFF |_6J °
I~ *3 Module ON: High
T Module OFF: Low
GND GND
o [2] oD L 2] 0
GND
Control
O Signal

*1: Cin, Input Capacitor
Minimum 10uF x 2. Recommend low ESR ceramic capacitor.
RIE10uFx2fE D+ TZELY, ESRDIELVEFZYII0T U HERLET

*2: Remote ON/OFF
When the Remote on/off is not used, the remote pin must be pulled up to Vin with 22kohm resistor.
ON/OFFH#BEZ F FAL AL V5 & (XON/OFFifmF & Vinl 222k Q DEIRTI NT7y7 LTTFELY,

*3: Power Good
When the Power Good signal is not used, the Power Good pin can be left open.
Power GoodlE B & EALA MG S IXRIEHK THLAEETT,

*4: Trim Resistor
Select trim resistor value using trim equation on page 6.
6A =Y DM LMEMFEREAVTRIAEZSEL TSN,

*5: Co, Output Capacitor
Minimum 22uF x 2. Recommend low ESR ceramic capacitor.
RIE22uFx2{E D+ T ELY, ESRDIELVE IV T U EHEELE T,
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F DK Delivering Next Generation Technology

GMM-" Series

FPMR19S3R304PA

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc 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 6.5V. It will then turn on automatically when
the input voltage reaches typically 7.4V.

EEL TLWAIREETANBEEATYPTEEVRAICADE, ZDIUN -4
FEEMICEIELET -l ARNBEATYPTIAVLLEIZASE, C
DN -5 EEMICEMEEBRALET,

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-RTBEREERICILECRELES . BERKEIZES

RSN D EVoutlTBEDEIZRYEYT . (BE YN

Over-Voltage Protection (OVP)

The converter is self-protected against over-voltage
condition. On the occurrence of an over-voltage
condition, the converter will enter a pulse-by-pulse
hiccup mode. On the removal of the over-voltage
condition, Vout will return to the original value
(auto-reset)

COWN-EBEEICHLECRELET . BEEREICESE, C
DIAVN=FIENVR-N{-N' VA HICCUPE-NIZAY  iBEEREH R
ENBEVoutlLBEDEICRYET . (BEN LY

Safety Requirements

The converter complies with 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: for protection, a fast acting in-line fuse with a
maximum rating of 5A must be used in the positive
input line.

CMIUN-4IFULB0950LENG0950I= LB IL k. RUBERMLR L E%E
[CEHMLTVET, COIVN-FTBEDEEFHTIZETSELVD
EHEHLLTEY. ANEENELVTHNIEHE AEFELELVELYE
T MEL. COIUN - BIZREICE1- A EHH>TOEBAD T, EBED
RERREDE. AAFMVDTIAAIEIME THRAEHRSADEI-2E
LT,
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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-SFBRET AT, BHEK, R3-+7y7 8 RU

SroMTVEEDENME, YN MR BMAREBLREE ST, SFETE

HEMEREETHEMATONET,

Figures showing data plots and waveforms for
different output voltages are presented in the
following pages.

FHNBEEHOT -1 RTEBORIELUEOAN -V ITBEINTOE
ER

Test Conditions

To ensure measurement accuracy and
reproducibility, all thermal and efficiency data were
taken with the converter soldered to a standardized
thermal test board. The thermal test board was
mounted inside FDK’s custom wind tunnel to enable
precise control of ambient temperature and airflow
conditions.

BIEREE. RUBBENHZEEICTILHIC. 2 TOERE. RUBE
T4 BESNEETEA N (2N —4FF BAIFLTRELT
WET BESTlR - ZFDKE O RFARBRBANICHRET HIL
T.RERE. RUBRZRERZICEEBLTVET,

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.

BRI —M X EE0.060"(1.6mm)ED4EPCBTIERL TLVET . &
E2EBOFEILIIN - IZRETE-ODON YN ERDERANDNI-VD
AHIZRELTVET , REIRBILIOumDIRETE . RUI IV MUE
BRLTOWET, COLSICKREDRELRY GDLELIZREFE
K =NI&, 3N -IDSPCBADEDEITEHIBL . 7-AM -2 TH Y
AoFEORVEETFMEHEERLTOET,
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FPMR19S3R304PA Preliminary Data Sheet

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc 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 NC (50 LFM, 0.25m/s) to 400
LFM (2.0m/s).

The converter was mounted horizontally, and the
airflow was parallel to the long axis of the converter,
going from pin 1 to pin 5.
EHLIRBERELRAEDFHTICETARAHABRERLE
T IREBEIZEENC (50LFM)~400LFM® 5 {4 T30°C ~85°C (i
EEEBSETVES,

N -AEKEIEREL. RRAEEIVN-IORFAMICETTIELY
MOSBELVICHEIIFTLET,

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 (4A)
ERDAEEHTRAENEROEITROLBYEERLET,

M) WFhHDERDBEA120°CIZEZELEBADH AT RMBE T
(i) IN-IDRHERER (4A)

Test Chamber 5

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.

FDK4% 8 D B iR RER B (L 7K F A [ O B 5 £ 50LFM(B A Xt iR & R
Z . NO)MSB600LFMETHEICHIHMTE | IRFIEEF30°CHH85°CE
HETEET BREREICIFIMRIRY -7 77EBEBREFERALT o A00LFM

WEY, 1 —
—e—200LFM

—+NC(50)

Output Current [A]

It is advisable to check the converter temperature in |
the actual application, particularly if the application 0

calls for loads close to the maximums specified by 30 40 Ambiort Tomp DogC] 80
the derating curves. IR thermography or

thermocouples may be used for this purpose. In the Fig. 1: Output current vs. ambient temperature
latter case, AWG#40 gauge thermocouples are and air velocity at24Vin, 3.3V to 15Vout
recommended to minimize interference and

measurement error. An optimum location for

placement of a thermocouple is indicated in Fig. C.

WN-SDEEEEBOERARETAET I LEHEHOLET, FIC
EFEAELEOARARET(V-T107 ORKIEITEVG S FBIE A
BETY BERECEFIMRY - 771 RITBEHESFEOLE
TEY REREERT2HE . ROYIFITHREEEHF=H L, Al
EREFZDVUCTH20. AWGAOD BB ZHRLFES . BEXITO
BE BB BT EBICISRLET
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FPMR19S3R304PA

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

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.

BET AT DEERNTEESE 5102, BBRIERE(T120°CEE
ZIEVESICTERLEZSW, #-> T BEBERFICRICISRT ED
REXDREIN20CEBRGENELSITLTIZELY,

In case the application requires high reliability or
operates continuously for a long term, a maximum
component temperature of 85°C should not be
exceeded. Exposure to temperature more than 85°C
for extended periods may affect converter reliability.
EEEENERINIEETOHEAY. RHEERBIET 84T
HRAAEDISE L, 85°CEHRBALVEETHEALTTSL, 85CEE
ZDRETORBEBEL. RABELOEREICHEESRDLDH
VET,

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 I -T0 -7 TIRESN - ERERTEBA B HELI-1%
fEE. HEEDET . EBHEOET. RUT 1-VOWBESIFLIT
ERBYET,

Thermocouple

Rt

(1]
il

A ———

; 1
il

af

Fig. C: Location of the thermocouples for thermal

H (1)

o
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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.
BIDIZR Y EEREIRR IS A7 L OBIEICERLTEY . ABY7T LD
BEICEHENHBEBREZFEALTVET . 2 TOHE AT VKR
TWWFDE73970T M EBLTHELTVET

Vin Vout

1uH
Input Inductor

Cin Co
T pc/be — 7 A T
— Converter s b

Capacitor Capacitor Capacitor

GND GND

Fig. D: Test setup for measuring output
voltage ripple

CURRENT PROBE

Is
R —
~ ) o i
1uH U
+
. _ | Cin
DC 100uF ___ 2x10uF CI(:))rCI:V/EI’(t:er
I Electrolytic Ceramic
Vin source Capacitor Capacitor
€@ GND

Fig. E: Test setup for measuring input
reflected ripple current

Ver 0.2 Jan. 25, 2016



F DK Delivering Next Generation Technology ;!Al/jﬁ“’ Series

FPMR19S3R304PA Preliminary Data Sheet

8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Efficiency
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(oL S P e reres U —— 95
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70 —204vin| "} 70 5 5 —204vin|
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: —27.6Vin : : ——27.6Vin
60 i i i 60 i i ;
0.0 1.0 2.0 3.0 40 0.0 1.0 2.0 3.0 4.0
Load Current(A) Load Current(A)
Fig. 2: Efficiency vs. load current and input voltage . o _
for Vout=15V. Fig. 3: Efficiency vs. load current and input voltage

for Vout=8V.
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R e e
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70 —204Vin|

—24.0Vin|
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65 |-

60
0.0 1.0 2.0 3.0 4.0
Load Current(A)

Fig. 4: Efficiency vs. load current and input voltage
for Vout=3.3V.
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8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Tek Run | —i ] Trig?

Chil 5.00V &J@iF| 20.0V %M2.00ms A Ch2 & 8.00V
20.00 %

Fig. 5: Turn-on transient for Vout=15V with
application of Vin at full rated load current
(resistive) and 22uFx2 + 1uF external capacitance
at Vin=24V.

Top trace: Vin (20V/div.)

Bottom trace: output voltage (5V/div.)

Time scale: 2 ms/div.

Tolestop_ |, o —————————1

T DU TURNE SRS TS SO ;

WG 200mv v ' M[20.0us| A Cha + 2.954A

Ch4[ 2.50 A QR
20.00 %

Fig. 7: Output voltage response for Vout=15V to
positive load current step change from 2A to 4A
with slew rate of 5A/us at Vin=24V. Co=22uFx2
ceramic + 1uF ceramic.

Top trace: output voltage (200mV/div.)

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

Time scale: 20us/div.

Te

Preliminary Data Sheet

Tokstop | £ ]

@k 20 0mvas ' M[T.00us] A Ch1 7 0.00 V]
20.00 %

Fig. 6: Output voltage ripple (20mV/div.) for
Vout=15V at full rated load current into a resistive
load with external capacitance 22uFx2 ceramic +
1uF ceramic at Vin=24V.

Time scale: 1 us/div.

‘»
@R
@R 200mv e ' M[20.04s A Chd 1 2.95 A
Cha[ Z.50 A %
70.00 %

Fig. 8: Output voltage response for Vout=15V to
negative load current step change from 4A to 2A
with slew rate of -5A/us at Vin=24V. Co=22uFx2
ceramic + 1uF ceramic.

Top trace: output voltage (200mV/div.)

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

Time scale: 20us/div.
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8.0-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Te

application of Vin at full

k Run |

MZ.00ms A Chd 8.0V
20.00 %

for Vout=8V with

rated load current

(resistive) and 22uFx2 + 1uF external capacitance
at Vin=24V.

@ 2.00V 8ch 20.0V

Fig. 9: Turn-on transient

Top trace: Vin (20V/div.)

Tek Stop |

@l 3_

Bottom trace: output voltage (2V/div.)
Time scale: 2 ms/div.

K 200mv Ab ' M[20.0us| A Ch4 7 3.10 A
cha[ 2.50 A 0%
20.00 %

Fig. 11: Output voltage response for Vout=8V to
positive load current step change from 2A to 4A
with slew rate of 5A/us at Vin=24V. Co=22uFx2
ceramic + 1uF ceramic.

Top trace: output voltage (200mV/div.)

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

Time scale: 20us/div.
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[EE 20.0mV Ak M[1.00us| A| Chi 0.00 V|

20.00 %

Fig. 10: Output voltage ripple (20mV/div.) for
Vout=8V at full rated load current into a resistive
load with external capacitance 22uFx2 ceramic +
1uF ceramic at Vin=24V.

Time scale: 1 us/div.

@

@ 200mV A5, M[20.0us A Chd \ 32.10 A
Cha[ 2.50 A 4
20.00 %

Fig. 12: Output voltage response for Vout=8V to
negative load current step change from 4A to 2A
with slew rate of -5A/us at Vin=24V. Co=22uFx2
ceramic + 1uF ceramic.

Top trace: output voltage (200mV/div.)

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

Time scale: 20us/div.
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Trig? Tek Stop |

I

TekRun_ |

@il 1.00V ®Ch2[ 20.0V &MZ2.00ms A Ch2 s 8.00V
20.00 %

Fig. 13: Turn-on transient for Vout=3.3V with
application of Vin at full rated load current
(resistive) and 22uFx2 + 1uF external capacitance
at Vin=24V.

Top trace: Vin (20V/div.)

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

Time scale: 2 ms/div.

Tekstop |

43

i

Cha[ 2.50 A @8
[20.00 % |

Fig. 15: Output voltage response for Vout=3.3V to

positive load current step change from 2A to 4A

with slew rate of 5A/us at Vin=24V. Co=22uFx2

ceramic + 1uF ceramic.

Top trace: output voltage (200mV/div.)

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

Time scale: 20us/div.
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O 20.0mvAy M[1.00us A Ch1 J 0.00V

20.00 %

Fig. 14: Output voltage ripple (20mV/div.) for
Vout=3.3V at full rated load current into a resistive
load with external capacitance 22uFx2 ceramic +
1uF ceramic at Vin=24V.

Time scale: 1 us/div

Tek Stop |

i

> SRS SO SRS SN SR

ol 200mvay M20.0us A Chd % 3.00 A
ch4[ 2.50 A <)

[20.00 % |
Fig. 16: Output voltage response for Vout=3.3V to
negative load current step change from 4A to 2A
with slew rate of -5A/us at Vin=24V. Co=47uFx2
ceramic + 1uF ceramic.
Top trace: output voltage (200mV/div.)
Bottom trace: load current (2A/div.)
Time scale: 20us/div.
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Notes
All dimensions are in millimeters. (inches)
Unless otherwise specified, tolerances are +/- 0.25mm
Connector Material: Copper
Connector Finish: Gold over Nickel
Converter Weight: 0.08 0z (2.2 g)
Converter Height: 6.0mm Max
Recommended Surface-Mount Pads: 2.1mm x 2.6mm

Part Numbering Scheme

0510

17.52
(0.690)

2.1
(0.083)

2.6
(0.102)

RECOMMENDED PAD LAYOUT

Pin #

Pin Connections

Function

1

Vin

GND

TRIM

Vout

ON/OFF

DA |W[IN

Power Good

‘eries. | Shape  Regulation  \obe GRCL  iege Cument  Logic  Shape
FP M R 19 S 3R3 04 P A
Series | \ridle | Regulated | Typ=1ov | Surface (Prog?e;i\r{\able: 4A | P:Positive | Standard
Name Mount See page 6)
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Notes

PATTERN DESIGN: Please prohibit patterns other than 0V shield pattern the pattern drawing under the
product considering the interference etc. of the insulation failure and another circuit.
NI-UEREH: BRTEAONG-VEIZRLIEIRGRRELIVCMERED FiEFEERBLTOVI-IMNN4—Y SN DN I-VIFEIEL TS

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.

BELUVERDTI)r-vav: FDKEGFIEGHIFEE. BIRGREICERINDGHRE. THERGE ATLAGEICE THEEL
&L TIE, FOKOFEEELGLTOFERATERENERE A,

Operating Conditions: Do not use converters under the following conditions because all these factors
deteriorate the converter characteristics or cause failures. 1) Wet or humid locations, 2) corrosive or deoxidizing
gas (Hydrogen sulfide, Sulfurous acid, Chloride and ammonia, etc), 3) Volatile or flammable gas, 4) Dusty
conditions, 5) Under high pressure or low pressure, 6) location with salt water, oils, chemical liquids or organic
solvents, or 7) Strong vibrations or mechanical impact.

FRARE: RN 42U TISRIRETIERIESHEN TSN, TholFavn - 105tz LibsE . REDGE. HEDR
HEBYET . 1) KAWNBEFMCEED-DITHEBTEETNDHDHIG. 2) BRME. B2 BRiLKkER, ERE. B8R,
TUEZTEH) FEKP.3) ERME. SIKMEDHLHINAFER. 49 MEDZMGAT, 5) BE. FEMESHI=ZERH. 6) BK.
M. R BRBRIICESSEINAIER. XIE 7) BEGIRE. RITEELMHLER

HIGH RELIABILITY AND LONG LIFE APPLICATIONS: If FDK Corporation products are used in high reliability
or ling life applications, reduce temperature of the converters and determine the condition on your own
responsibility after confirming reliability and life time in your actual application.

SIEEE. RORFMAABERINIZETOMEA: FvnN 425 EHEE. RIFBRFGABRSNIEETHEATIHSICE. K
WNSDBREERBZESHEELIC. BEHEOEFEICBVTREE L TOEEMEFMEHEL TRAFHEZREL TS,

CLEANSING : Cleansing of this converter is not recommended. When cleansing, determine a cleansing
condition on your own responsibility after confirming there is no impact on the characteristics/performance of the
converter.

B RN IO RIHRNLERA, RRTIEESOREFEMHT. EHRERITEOTRION IO E/EREICEEN
BOEERRBLTRELTLELY,

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

EHROEFLRE: HRERBIES>TEEINTOETHA, FELELTERTIHBENTEVET,

Storage Condition:

Sealed bag

Opened *

Storage Temperature

Less than 40 degC

Less than 30 degC

Storage Humidity

Less than 90%RH
Non Condensing

Less than 60%RH
Non Condensing

Storage Life

12 months

12 months

* MSL rating of this product is 2 (IPC/JEDEC J-STD-033)

REEME:
FREAEEE FAEE *
RERE 40°CLLTF 30°CLLF
RETE 90%RHULT (FEFEHE L) 60%RHILT (FEFEHE L)
RFHAR 127 BLIA (FEEE) 125 AR

* AREEDOMSLL-T/U7 [ELA L2 T9 (IPC/JEDEC J-STD-033)
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