F DK Delivering Next Generation Technology

‘5!1\,/3/&2 Series

FPMR24S3R304PA

20.4-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

The SeAps: 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
20.4Vdc-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.
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The FPMR24S3R304PA converter of the Szansz
Series delivers 4A of output current at a tightly
regulated programmable output voltage of 3.0Vdc to
15.5Vdc. The thermal performance of the
FPMR24S3R304PA 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
EIEHR
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Delivers up to 4A (62W)

4A (62W)FE THHE AT AE

High efficiency, no heatsink required
EE-RBBENTE

No derating up to 85°C

85°CETTIL-TIVI T E

Positive ON/OFF logic

ON/OFFEY yIIE&K Y 747

Industry-standard SMD footprint
FEFIZREDSMDIYII b

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

WalET-t vy T

Programmable output voltage via external resistor
SRR DIERIZKYT DY AR RS R W EE

No minimum load required

RINAFIITE

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

Remote ON/OFF

IJE—hON/OFF#HE

Power Good Signal

NI=TNEBH A

Auto-reset output over-current protection
BERRERRE: BBER

Auto-reset over-temperature protection
MERINZREREE: BBER

High reliability, MTTF = 1 Million Hours @30°C
1S4 MTTF = 1 Million Hours (30°C)

UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950 (pending)
UL60950, CB SchemelZ#£4lL

All materials meet UL94, V-0 flammability rating
2TOEHFRIE UL V-0IEES
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FPMR24S3R304PA

Preliminary Data Sheet

20.4-27.6Vdc 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

FENEVNSE. 2TOAKRBEESN-ANEE. &7, BEGETERAINES,

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 94.5 | %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 RAEREBAANAIE, HEEDET . REEEEOET. RUTV 1-VOBWBESIERITENBYET,
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FPMR24S3R304PA Preliminary Data Sheet

20.4-27.6Vdc 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 20.4 24.0 27.6 Vdc

Input Under Voltage Lockout

Turn-on Threshold 17.0 18.3 20.0 Vdc
Turn-off Threshold 14.9 16.0 17.0 Vdc

Maximum Input Current 4Adc out at 20.4Vdc in
Vout=15.0Vdc 3.2 Adc
Vout=12.0Vdc 2.6 Adc
Vout=8.0Vdc 1.8 Adc
Vout=6.5Vdc 1.5 Adc
Vout=5.0Vdc 1.2 Adc
Vout=3.3Vdc 0.8 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

Htp:/Awww.fdk.com Page 3 of 16 Ver 1.3 Feb. 20, 2012
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FPMR24S3R304PA

20.4-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Asmmz Series
Preliminary Data Sheet

Electrical Specifications (Continued)

BRI ()

Conditions: Ta=25degC, Airflow=200LFM(1.05m/s), Vin=12Vdc, 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 %
Hittp://www.fdk.com Page 4 of 16 Ver 1.3 Feb. 20, 2012




F DK Delivering Next Generation Technology

Asmmf Series

FPMR24S3R304PA

20.4-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Operation

Input and Output Impedance

The FPMR24S3R304PA 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).

FPMR24S3R304PAE A N BRI FIEAUE -4 VATERL TZEL, 2
IN-IDREMICEEDHDIANIVT14vAE A BT 3N —4D
AAEVDBEIZT TV IT U EA T B2 EEHEOLET . O
NIZKYIIN-IDREEEERERICL. AAY T VEREMHLET,
{EESRIVANL . R IFZDMDIVT U E—BIICITHEEHYFE LA D,
AAVWI WEFNT BIOIZIE, FEFEITIEESRIVT V(27395 T20uF
LLE)Z#ERLES , N 4B H (LA DERITBIEESROSuF 7397 A
HTAHERBLTOET,

The FPMR24S3R304PA 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.

FPMR24S3R304PA[ H A 1Z45uF D SMT (FUT U BSIBRETY , Ay
TIWERINTT B8 IBIEESRO €797V T VY DIEHEHELET .
BERQRER EEH DY T IMEBDF-OICAF OEEICIBIEESRE
FWHT N ERETHILESBOLET,

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-AIFENIHTFEATRRBOEEN YT EZHET HEVAHTER
FTWER A BEOSVERFHEERT O w10 h
MEARETODIIAVE I VAT AR RVEL TZELY,
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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 FPMR24S3R304PA 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 (BB TN @B NEEELLI-)E-METITLYTY
N—%%ON/OFF§ 5DIfEhhET,
PMR24S3R304PA*(3)E— i F AN GR IR CHigh TEHVEL . FRIBMIIC
LowTCELELET,

BH-AIZHEREREETT , 7N Fy7 HEHR*F22k Q ZH LS,
ON/OFFEIEE M E-ALESHE IFFDKICTHIHLIZELY,
JE—PON/OFFHREZEALA MG S | JE-MRFEVin[222kQ DIEH
TTATYT LTSN,
AIERIHigh/LowD BEEEHE FE XM IEESBL TS,

—O Vin Vout O
R*
Vin —O ON/OFF
<éRIoad
—? 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=Y 9N ERIFA-TUN VAV AT HMABEEAREEL TLVELVKEE
TlELowsGYET AN HARUNEBEREICI V7Y LTERAT
BT ENHEET A, HighB[ZPower Goodii FDEEMNIOVERZ L
LMRICLTTELY, F=. LowBF DYV EFRASmAZ B Z A LVRIZE A
LTLEELY,
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FPMR24S3R304PA Preliminary Data Sheet

20.4-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Output Voliage Programming (Pin 3)

Vv V] R KQJ The Closest
The output voltage of the FPMR24S3R304PA 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.
FPMR24S3R304PAD £ N EE (LS BN Z R T H LT 30V~ Sl JeLd9 112
15.5VETAIEA[RETT, 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 0.56+0.036

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

SHERIEHT RrpmlE TRIMIGF(3FEL V) EGND R F(2FLY) DR IZHEHREL
TLIZEW, BBE S8, Ry PEH. RULBELGHABEFROK
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 DAEFTHNEEDOLEICEELET, (FEALEDFERKRIC
BLTIE BEMTI9RIF05%RDERTHATT . LALENS, &
YBLWWE DFEEDOOICIE, BRIALYE2ARZEIIERALET .
Table 1[Z—fRMGH N EEEHRETIROEHEEZRRLET . £
Table 1IIZEMGRNZFEALISADELELRRLTLNET,

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

Htp:/Awww.fdk.com Page 6 of 16 Ver 1.3 Feb. 20, 2012
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FPMR24S3R304PA Preliminary Data Sheet

20.4-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Recommended Circuit

Vin FPMR24S3R304PA* Vout
o— Y [1 Vin Vout 4] 0
Input Inductor
*1
Cin *5
—1 oo % 22kQ Trim 3
——— Ceramic
Capacitor Co 1uF
*2 % *4 44uF Ceramic
Rtrim Ceramic Capacitor
p 5 ON/OFF Capacitor
Power Good Power Good
High: Module ON [~1

— Low: Module OFF 1] °
N *3 Module ON: High
T Module OFF: Low

GND GND
o [2 GND == [2] o
GND
Control

O Signal
*1: Cin, Input Capacitor

Minimum 10uF x 2. Recommend low ESR ceramic capacitor.
RIE10uFx2{ED I+ TIZELY ESRDIELVEFZYAT 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/OFF# g FERLALME S IZON/OFFIFFEVinlZ22k Q DL TI LTI LTTFELY,

*3: Power Good
When the Power Good signal is not used, the Power Good pin can be left open.
Power GoodfE B ZHALA WG E [ERER THLATREETT,

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

*5: Co, Output Capacitor
Minimum 22uF x 2. Recommend low ESR ceramic capacitor.
RIE22uFx2{A D+ T ELY, ESRDIELV IV T U EHELE T,

Htp:/Awww.fdk.com Page 7 of 16 Ver 1.3 Feb. 20, 2012
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Asmmf Series

FPMR24S3R304PA

20.4-27.6Vdc 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 16.0V. It will then turn on automatically when
the input voltage reaches typically 18.3V.
EELTLVBIRETAABENTYPTI6OVEREICHSE, 2DIVN -4
FEBMICFIELES . £ ANEENTYPTI8IVLLEIZESE, S
DIN -5 EBMIEMEZBRALET,

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).

RSN D EVoutl LBEDBEICRYET . (BEN L)

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)

COIN-ATBEEICHLECRELES . BBEEKEICESE. S
DIAVN=FIENVR-N(-N' VA HICCUPE-NIZ72Y , B EEREEH R
SNBEVoutlTEEDMEIZRYET . (BEN YL

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.

CMIVN-4IFULB0950LENE0950I= kB dL k. RUBERMLR L E%E
[CEHMLTVET, COIN-ATBEDEEFHTIZETSELVD
EHEHELTEY. ANEENELVTHNIEHE ABEFELELVELRYE
T AEL. SOIUN - BIZREICL1- A EHH>TLERAD T, EEED
RERREDEH. AAFMVDT IR BN E THRAEHESADE1-R'%E
LT,

Http://www.fdk.com

Page 8 of 16

Preliminary Data Sheet

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 IV -T0 . E, BHEK. R9-ITy7F RU

YoM VB DENE, YT N MR BMARERLEE ST, SFESE

HEMEREETHEMATONET,

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

FHNBEEHOT -1 RTEBORIELUEOAN -V ITBEIhTOE
EE

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. RUBBENHZEEICTILHIC.ETOERE. RUHE
T =4I BE SN EETEA - (2o -4 F A FLTERELT
WET BESTlR - ZFDKE O RFARBRBENICHRET HIE
T.RERE. RUBZRERZICEEBLTVET,

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)EDABPCB TR L TLVET , &
E2BORBEIFIN-IERET 2LHDONINEEBEBRADN -V D
HIZBELTUVES , RAIZEBE70umDIAETEN. RUY I MVE
ERLTOWES, COLSICRBORAEERY DL IZREFE
K =M1 v -4 SPCBADRDEIFEFIRL., T-AM-ATHY %
AoFEORVEETFMEHEERLTOET,
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FPMR24S3R304PA

20.4-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

Test Chamber

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.

FDK4F 8 00 BRI RER S B (L 7K F A R D B 5% 50LFM(B A Xt it &
. NO)MWSB600LFMETHE [CHIHTE | IRIFEEF30°CHH85°CE
FETEEY  BERIEICIIRIMRIRY—T) I EBEREFALT
WET,

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-IDEEEEROERABRETAET A LEHBOLET ., I
EFERALOARARET (L-TV) DRKEITEVGE IXRIEH D
BETY BERAECERFIMRY - 771 RITBERESMHO P2
TET BRENEERTHHE. BROWIFICHEIEEHCT=H L&, B
EREFEDVECT B0, AWGIODRABREHRELET, BEXNTO
AE S RBEAERTXRICITRLET

Http://www.fdk.com
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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.
IEHIRBERELREZEOERHTICTETIRREHAERERLE
T IREBEIZEENC (50LFM)~400LFM® 5 {4 T30°C ~85°C D
EEESETVET,

WN-BIFKEIZHREL. RREFION-4DRFHAIZETTIELY
MOSELVIZHEIFTLET,

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)

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.

BFRDAEEH TRRENERDERITROLEEYEELES .

M) WFhhOERDBEA120°CIZEIZELHADOH N ERERE
(i) WN-SDBIRERER (4A)

BETA T DHEERNTEHESE 57012, BMREEF120°CER
ZBVFSITTEBLLZEN, > T BEBFRICHCITIRT MED
RERDBEMN20°CEBAENOLIICL TS,

5
4 B o B B n
<
€3
o
5
(@]
g
‘S 2
(@]
1 —=—400LFM | |
——200LFM
——NC(50)
0 [
30 40 50 60 70 80
Ambient Temp [DegC]

Fig. 1: Output current vs. ambient temperature
and air velocity at24Vin, 3.3V to 15Vout
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20.4-27.6Vdc Input, 4A, 3.0-15.5Vdc Output

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.
HABERT AT -7 THRESh - EREREBRAER LR
fEI&. HEEDET . EBHEOET. RUT 1-VOHEBESIEFEIT
ERBYET,

Thermocouple

¥

4 8 (N /)
[

5 ]
L]

mann

-0
(1]

f
H -n

Fig. C: Location of the thermocouples for thermal

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.
EIDITRY SHEREIRRITH A7 VO BIEICERALTEY . ADPT LD
BIEICEREDHBREIREFEALTVET ., ETOE AT VERIE
WFD 739707 U EBLTRIELTVET .

Vin Vout

1uH
Input Inductor

Co
— T pcbe — 7 T
— Converter b -1

Capacitor Capacitor Capacitor

GND GND

Fig. D: Test setup for measuring output
voltage ripple

CURRENT PROBE
Is
N
YT J ® Vin
1uH
.
+ Cin
JR —1 DC/DC
pc 100uF — oo
T Electrolytic Ceramic
Vin source Capacitor Capacitor
® GND

Fig. E: Test setup for measuring input
reflected ripple current
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Efficiency
100 : : : 100
95 95
90 90
< 85 s 8
3 3
& &
wo7s o w75 Lo
L I e e —20.4Vin| "] 70 : : —20.4Vin|
65 L. S S S —24-0V!n _____ 65 |- S N A —24.0Vin
: : —27.6Vin : : —27.6Vin
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.

100
R SR— AR S— —
S S S— A—

85

T S S I — T—

Efficiency(%)

Sl N /474 VN N A

70 —204Vin|

—24.0Vin|
—27.6Vin

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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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.
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Tolestop_| o —————————1

@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.

Tokstop | £ ]

‘»
@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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TekRun_ |

@Ol 2.00V 8Ch2[ 20.0v &M2.00ms A Ch2 + 8.00V
20.00 %

Fig. 9: Turn-on transient for Vout=8V 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 (2V/div.)

Time scale: 2 ms/div.

TekStOD_

@l 3_

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.

Http://www.fdk.com

—r g7 Tekstop | ]

TekStop. | [— : : .]

Page 13 of 16

M[1.00us| Al Chi
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.

[EE 20.0mV Ak 0.00 V|

@

@I 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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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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Tek Stop |

I

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 200mv A M[20.00s] A Chd 1 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

2.1
(0.083)

2.6
(0.102)

0510

17.52
(0.690)

RECOMMENDED PAD LAYOUT

Pin #

Pin Connections

Function

1

Vin

GND

TRIM

Vout

ON/OFF

(o230 BN BN I~ NGV I \ O

Power Good

Psl;od_uct Shape ‘ Regulation Input  Mounting Output Rated ON/O_FF Pin
eries Voltage Scheme Voltage Current Logic Shape
FP M R 24 S 3R3 04 P A
Series | \rqdle | Regulated | Typ=24v | Surface (prog?égq\r/naue; 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.
- Please solder with 0V thermal pad described in the data sheet for the product heat radiation.

Ne-UEkEt
HMEATEADONI-VEIZEILIZEZTFERS ICMEIRED FHEEEBLTOVY LN NIV N DN -V T EE
IELTLREELY,
B D=-DIZT =4 —MIEFH N TLB0VE—TUn YN ANE RS ITEL 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.

BELVERDTIr-Yay: FDKERFEMBEFEE. ARGREICERSNDHRME. FEEEYATLIZEL
TFDKDOAFEELGLTREZELGERELTOFERAGRRENEE A,

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.

HF RN -IDRFIIHRENLERA. RRFTIEEORFEEE. BEREFEEICEVTERION-IDRE/
HREICHENBOEZHERL TRELTZEL,

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

EROEBERE: ARIFBBCEOTEESNTOET D, PELLTERTHIEENTTVET,

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)

REEE:
FREAE RS FEE *
RIFLE 40°CLLF 30°CLLTF
RETE 90%RHUT (FETELE L) 60%RHLLT (FETELE L)
REFHR 125 BN (FEHE) 125 B LAA

* AREZDOMSLL—T(UY LA V2T9 (IPC/JEDEC J-STD-033)
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