F DK Delivering Next Generation Technology ;!Alpﬁ‘? Series

FPLR36T5R010NJ Preliminary Datasheet

19.2-60Vdc Input, 10A, 5-18Vdc Output

The FPLR36T5R010NJ converter of the Seansz
Series operates from 19.2Vdc-60Vdc wide input, and
delivers 10A of output current at a tightly regulated
programmable output voltage of 5Vdc to 18Vdc. The
thermal performance is excellent.

Senps2YV)—2 D FPLR3GTSROTONJIZTAN A HEEEHFE 19.2Vde~
60Vde TEIEL . BFEE TI' DY FAR REA H I EE5Vde ~ 18Vde T,
10AD N ERERBLET, T BEBFENERICBhTOET,

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 FPLR36T5R010*J
manufacturing processes and systems.

EIREERET . BUBERET, RUNYT—V VT BRETORRTH D, COREH

OREFER. SEERENRAICRELIhTOET, FEICE
nRELERESBELEBR. RERH AN, RUFKOE | CALUres

RO BHAET IR IZEYEOSNETS,

e Compliant to RoHS EU Directive 2011/65/EC
RoHS 2011/65/EU @&

e Delivers up to 10A (180W)

Appl ications 10A (180W)FE THHA I BE
) , o High efficiency, 95%peak at 36Vin, 12Vout

¢ Amusement/Gaming Machines e peanse ira

TRAR LTS « Small size and low profile:1.681” x 0.760” x 0.512"
* Factory Automation INEL {ER (427 x 19.3 x 13.0mm)

FAt e e SIP pin-out

SIPEVL ATk
¢ Remote ON/OFF, Negative logic

Connections J£—hON/OFFIZ4h'F47°RY ")

e Programmable output voltage via external resistor
SR OBRICKYT I AR R N ERE
e Start up into pre-biased output
HAIZTYINATAD B> THEBENTT BE
‘ L | e Auto-reset output over-current protection
T : ] L BETREMREE BBER
\ | = = o] o Auto-reset output over-temperature protection
Thmun] 3 PER DM S A
¢ High reliability, MTBF = 1 Million Hours
S{EEME: MTBF = 1 Million BFE
o UL60950 compliant
UL60950&£IEC/ENG0950 HEHiL
o All materials meet UL94, V-0 flammability rating
£TOEGRIE UL V-0ISEE
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F DK Delivering Next Generation Technology ;!Alpﬁ‘g Series

FPLR36T5R010NJ Preliminary Datasheet

19.2-60Vdc Input, 10A, 5-18Vdc Output

Electrical Specifications T&HILH
All specifications apply over specified input voltage, output load, and temperature range, unless otherwise noted.
ERENENES . ETORRTEESNANEE. &6 REGECERINET,

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=36Vdc, Vout=5-18Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS

ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous -0.3 60 Vdc
Operating Temperature Ambient temperature -40 85 °C
Storage Temperature -55 125 °C
Output Voltage 5 18 Vdc
FEATURE CHARACTERISTICS
Switching Frequency 350 kHz
Output Voltage Programming Range By external resistor. See trim table-1 5 18 Vdc
Remote Sense Compensation 0.5 Vdc
Turn-On Delay Time Full resistive load

with Vin (module enabled, then Vin applied) |From Vin=Vin(min) to 0.1*Vout(nom) 5 ms

with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 5 ms
Rise Time (Full resistive load) From 0.1*Vout(nom) to 0.9*Vout(nom) 5 ms

ON/OFF Control (Negative)

Module Off 24 12 Vdc

Module On -5 0.8 Vdc

'Absolute Maximum Ratings  #xt&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 RREBRETEZANAL, HEQET. RPEBVEDOET. RUE/ 1-VOBWIIRZESIERI A HYET .
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F DK Delivering Next Generation Technology ;!Alpﬁ“l Series

FPLR36T5R010NJ Preliminary Datasheet

19.2-60Vdc Input, 10A, 5-18Vdc Output

Electrical Specifications (Continued) B&RMEH S

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=36Vdc, Vout=5-18Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX | UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout= 15Vdc 19.2 60 Vdc
15Vdc < Vout = 18Vdc 23.0 60 Vdc
Input Under Voltage Lockout
Turn-on Threshold 17.0 Vdc
Turn-off Threshold 14.5 Vdc
External Input Capacitance 47 100 uF
Maximum Input Current 10Adc out at 36Vdc in
Vout=18Vdc 5.3 Adc
Vout=12Vdc 3.6 Adc
Vout=5Vdc 1.6 Adc
Input Stand-by Current (module disabled) 10 mA
Input No Load Current Vout=18Vdc 55 mA
Vout=12Vdc 50 mA
Vout=5Vdc 30 mA
Input Reflected-Ripple Curren See Fig. G for setup (BW=20MHz) mAp-p
Vout=18Vdc 84 mAp-p
Vout=12Vdc 78 mAp-p
Vout=5Vdc 50 mAp-p
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F DK Delivering Next Generation Technology ;!Alpﬁ;l Series

FPLR36T5R010NJ Preliminary Datasheet

19.2-60Vdc Input, 10A, 5-18Vdc Output

Electrical Specifications (Continued) B&RMEH S

Conditions: Ta=25degC, Airflow=200LFM (1.05m/s), Vin=36Vdc, Vout=5-18Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Set Point (no load) -1.5 Vout | +1.5 | %Vout
Output Regulation

Over Line Full resistive load +/-0.1 %Vout

Over Load From no load to full load +/-0.4 %Vout
Output Voltage Range
(Over all operating input voltage, resistive load -3.0 +3.0 | %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=18Vdc 180 270 | mVp-p

Peak to Peak Vout=12Vdc 100 150 | mVp-p

Peak to Peak Vout=5Vdc 30 45 mVp-p
External Load Capacitance Plus full load (resistive)

Min ESR > 1mQ 330 820 uF
Output Current Range 0 10 A
Output Current Limit Inception (lout) Vout=5 Vdc 15.7 A
Output Short-Circuit Current Short=10mQ, Vout=5 Vdc set 2.4 Arms
DYNAMIC RESPONSE
lout step from 5A to 10A with di/dt= 0.1A/uS Co=330uF x 1 aluminum + 1uF ceramic 300 mV
Setting time (Vout < 10% peak deviation) 150 uS
lout step from 10A to 5A with di/dt= 0.1A/uS Co=330uF x 1 aluminum + 1uF ceramic 300 mV
Setting time (Vout < 10% peak deviation) 200 pS
EFFICIENCY Full load (10A)

Vout=18Vdc 96.0 %
Vout=12Vdc 95.0 %
Vout=5Vdc 90.0 %
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F DK Delivering Next Generation Technology

5!&/3/'-" Series

FPLR36T5RO010NJ

19.2-60Vdc Input, 10A, 5-18Vdc Output

Operation

Input and Output Impedance

The FPLR36T5R010*J 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
47uF) are recommended to minimize input ripple
voltage. The converter itself has on-board internal
input capacitance of 10uF with very low ESR
(ceramic).

FPLR36T5R010*J& A A EIRMAE T B/ -4 VA THERL TS, 2V
NADREHRIZEEDHDIANIVTIIVAEMA ST 3N -0 A
ACVDIEFEICT I T U ERAMT B EESEOLET . SN
IS&RYIIN - 4D REBEEREICL. AN I VEEEIFILET, &
ESRAVAN, RIFZFDMDIVT vHH—RHMICIEREEHYEL AL A
N7 NERNZT BFHIZIE, FEEITEBESRIVT UH (1739 TATUFLL
BY#EHELET . N -IBZ XA HNERIZIBEESROD10uF 739 A
NTAERBLTOET,

The FPLR36T5R010*J 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.
FPLR36T5RO10*J (& tH HIZHMF (Fa0 T U AMELVRBE TR EL TEY
ELET , HAVWTVERNIT B8 ABIEESRO 1739707 v D
GEHELTT . BEBROBMERLEE NI VERBD=DIZERHD
EEEIABIEESREIIVIIT VI ERET B LEBEBHLET .

Note that the converter has a SENSE pin to
counteract voltage drops between the output pins and
the load. However, 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-AEHE N FEETEOEEN I EHET HtVRAIHTFE
FoTW&E 7. LAL. BEOEWVWEFRFEERIFET HHIC, avn -4
DHEADSAERETDIIVAE T VAILATRELR B YIECL TS,
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ON/OFF (Pin 12)

The ON/OFF pin (pin 12) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (pin 6, 7 & 8), as shown in Fig. A.
To turn the converter on Pin 12 should be at logic low
or left open, and to turn the converter off Pin 12
should be at logic high or connected to Vin.
ON/OFFIfF(12B L VIFRAD K312, 770N (6F LY, TEL Y, 8FLY)
ERELLFVE-MERITEYIVN—4EON/OFFF 2DIEHNET 1
YN =4%ZO0NT BIZIX12F L VELowbA L, RIEKREHEL ., Ion-4%
OFFF BIZI&12BL v EHIghbA b, RIEVinkiEHELET,

The ON/OFF pin (pin 12) is internally pulled-down. A
TTL or CMOS logic gate or an open collector
(open-drain) transistor can be used to drive Pin 12.
When using an open collector (open -drain) transistor,
a pull-up resistor, R*=75kQ, should be connected to
Vin (See Fig.A).

The device driving Pin 12 must be capable of:

(b) Sinking up to 0.2mA at low logic level (=0.8V)
(c) Sourcing up to 0.25mA at high logic level (2.4-5V)
(d) Sourcing up to 0.75mA when connected to Vin
ON/OFFEVIEE, 1~ VBT IVENTLVET, TTL, CMOSAY'Y
h. RIEA=70a98F=7UNVAY) D50V 29E0N/OFFE Y D IRAEIZfE
RARTEETY . 7-7VaALIa(F=7 VN AY) DIFUY A9%E E AT BB 75k
QD7 LT7y7 R EVinl THERL TEE0Y,

(G

ON/OFFEVERET BT NARICIE T RENDBLETT,

(b) 0.8VIL T DLowbA' L TO2mAE TDYVIHE S

() 2.4V-5VDHighRY yJLA' L T0.25mAE TH R HEEE S

(d) VinfEHERF (Z120.75mAE TOHIREERN

O 1O VIN SENSE (O]
R* § vouT O—
Van O ON/OFF wLo O
Hload
O —() GND TRIM O
CONTROL
INPUT R* is for negative logic option only

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

5!&/3/'-" Series

FPLR36T5RO010NJ

19.2-60Vdc Input, 10A, 5-18Vdc Output

Remote Sense (Pin 4)

The FPLR36T5R010*J converter incorporates a
remote sense function to compensate for voltage
drops between Vout (pin 1, 2 & 3) and the load.
SENSE (pin 4) should be connected via a separate
trace to a point close to the load or to a point where
regulation is required; see Fig. B. This trace should be
located in proximity to a ground plane to minimize
noise pick-up. Note that GND (pin 6, 7 & 8) does not
have a sense function: good connectivity to a ground
plane is needed for low voltage drop.

In case the remote sense function is not required,
SENSE (pin 4) must be connected to Vout (Pin 1, 2 &
3). In the absence of this connection, the converter
will provide a slightly higher output voltage than that
specified.

FPLR36T5R010%JIun —4(EVout(1, 2, 3B V)L BRI DB TRISERE
ETEHETBH-OIC VE-MUAEEEZHBLTLVET , SENSEGELY)
IFE IR, XIEHELSDEZERTICMER OB R THERL TIZSL,
(EBSHR) COBRRIE/MADEEER/NT S8, IIUMITEEL
TEHRL TS, GND(6, 7, 8B V)T tVAKEENHYEEADT,
BEETELLRTEEHIZT VN ICRIFRESGABETT,
E-MUABEEN B EES AL, SENSEGEL V) [EVout(1, 2, 3FEY)
2L TS0, #ERABRWMES . N AEH AEEREIVE
FEWLWEREHEALET,

O— O VIN SENSE O—
vour O—f
van OoN/oFF wLo O Rw
Hload
O——— O oo TRIM O
Aw

Fig. B: Remote Sense Circuit Configuration

Note that the remote sense function will allow the
output voltage at Vout to be up to 0.5V above the
nominal rated voltage in order to maintain regulation
at the sense point. The system design should take
this into account to ensure that the maximum power
drawn from the converter under a given set of
conditions does not exceed that allowed by the
derating curves.

VE-MUABEEE ., tVABFTOBEEEZREARITT 578, Voutli DE
EEHEHNBERELYRKROVELET , VATAET H (VT BHE. C
DBEEICBEL. T T -7 THEShSRAENUT AT
BEIEELTEELY,
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Output Voltage Programming (Pin 5)

The output voltage of the FPLR36T5R010*J
converter can be programmed from 5V to 18V by
using an external resistor or a voltage source

FPLR36T5R010%JD B A B (XN EEIME R T 5. RIIHNEE
JREENNY B2ET SV~18VETHZEREETY,

External Resistor

An external trim resistor, Rtrm, Should be connected
between TRIM (pin 5) and GND (pin 6, 7 & 8); see
Fig. C. The value of Rrrjy, in kQ, for a desired output
voltage, Voreq, in V, is given by:

SHERIEI RpwlETRIMEGF(5FE V) EGNDIFF(6, 7, 8FEL VDRI
BMLTIEEV BCE S, Rygy DEH. RUMLELGHNEREIFTR
DRICKYKRDET,

(Vo_rea —1 -25)X 49.9(Rgum +2.2)
150.1 49.9+R gy +2.2

1.25 = kO]

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 Rig for common
output voltages. For each value of Rry, Table 1 also
shows the closest available standard resistor value.
Riam DREIFHNBEDLEICEERLET, (FEALEDFERKRIC
BT BEMTIURIL0SNEDEMTHA TT . LHOLEAL, &
YBLWHEABEDOIZIE, BIARKYE2REESIZFERALET,
Table 1IZ—f@MHH N EEEHRET IROERIEERRLET . £
Table 11BN EFAL-EEOEMELRRLTVET,

C— O VIN SENSE O—
vouT O—
vin O ON/OFF WwLe O
O GND TRIM O—
E; RTRIM

Fig. C: Configuration for programming output voltage

Ver 1.1 Dec. 25, 2013
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F DK Delivering Next Generation Technology

9!&/3/'-" Series

FPLR36T5RO010NJ

19.2-60Vdc Input, 10A, 5-18Vdc Output

Table 1: Trim Resistor Value

Preliminary Datasheet

Protection Features

Output Over-Current Protection (OCP)

Vo-res [V] Rrm [kQ] Stan-lt—jg?dc\llc;?jzt[kQ]
5 Open —
12 24.3 24.3
18 12.15 1215

External Voltage Source

To program the output voltage using an external
voltage source, a voltage, VcrreL, should be applied to
the TRIM pin. Use of a series resistor, Rexr, between
the TRIM pin and the programming voltage source is
recommended to make trimming less sensitive.
NBEREFE>THABREERE T SIZ(E. TRIMIFF IV DEBE
EEINLET , EERENHET T D058 1T51-8. TRIMIFF L4
BEREICERZEIICERT 2 LEBBHLET,

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

Vorn BEFTRORICEYEHMNTEETT

(2-2 + REXT )(VO_REQ - 5-0)
150.1

Verre =1.25- [V]

Table 2 lists values of Vgrre for Rexr=0 and
REXT:15KQ.

Table 2[ERey=0D BF &Ry =15kDEF DV BEERLTVET,

Table 2: Control Voltage [Vdc]

Vo-reg [V] VerrL (Rexr=0) VerrL (Rexr=15k)
5 1.25 1.25
12 1.145 0.450
15 1.110 0.105
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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-AEBEREERICHLECRELETT . BERKREIZLD
ELTDIAVN-RIENVA-N - IbA HICCUPE-F[Z#2Y  BEFIKEEA
BIREhBEVoutlTREDEICRYET . (BE YN

Over-Temperature Protection (OTP)

The converter is self-protected against
over-temperature conditions. In case of overheating
due to abnormal operation conditions, the converter
will turn off automatically. It will turn back on
automatically once it has cooled down to a safe
temperature (auto-reset).
COIN-ATMBREREEETELTVET, BELBERGICEST
MBIREEICHDE, COWN-AEBEBMICEELET  REWREIC
FTTHBEEEMICERLET . (BE YN

Safety Requirements

The converter meets North American and
International safety regulatory requirements per
UL60950 and EN60950. The converter meets SELV
(safety extra-low voltage) requirements under normal
operating conditions in that the output voltages are
ELV (extra- low voltage) when all the input voltages
are ELV. Note that the converter is not internally
fused: to meet safety requirements, a fast acting
in-line fuse with a maximum rating of 12A must be
used in the positive input line.
ZMIvnN'—41FUL60950EEN60950(= kB IL K. RUEEMLREELE
EFHELTOET, COIN - AT BEDEBERM TIZE L TSELVD
EHEBELTEY. ANBENELVCHNIEH ABELELVERYFE
T AL, SOIN-FIEREICL1-AEFH T ERAD T, KK
ISEESER=0121F ARFDOTIABIZEEE TRAERK12 AD
Ea-ZZ L TS,
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F DK Delivering Next Generation Technology ;!AJV‘: Series

FPLR36T5R010NJ Preliminary Datasheet

19.2-60Vdc Input, 10A, 5-18Vdc Output

Input Under-Voltage Lockout (UVLO)

Table 3: Trim Resistor Value \
From a turned-on state, the converter will turn off

automatically when the input voltage drops below Vuvior [V] Ruvio (k]
typically 14.5 V. It will then turn on automatically when 17 Open
the input voltage reaches typically 17.0 V. 20 3.0
HELTLSRETANBEATYPTIAEVERFICASE, ZDIvn—4 '
[FEEBMIEIELES . £ ANBEATYPTITOVELEICAESE, O 30 1.1
DAN-SEBEBMICEMEERALET . 32 Short

UVLO Programming (Pin 11)

The UVLO voltage of the FPLR36T5R010*J o— L 5w Sense O—]
converter can be programmed from typically 17V to
32V by using an external resistor.

FPLR36T5R010xJDUVLOEE [F /M EREAZ T B LT, Typ 17V Vin O oN/oFF wLo O
~32VETAEAIBETY

vour O—

. Rload
An external resistor, Ryyo, should be connected

between UVLO (pin 11) and GND (pin 6, 7 & 8); see
Fig. D. The value of Ryy.o, in kQ, for a desired under
voltage lock out, Vyyor (turn on voltage), in V, is
given by:

SHEMEHT Ryv ol FUVLOSHF (113 V) EGNDERF(6, 7, 8FEL VDRI
EERL TEZE W Ryyo DEHR. RUBHELUVLO-REEENE ) (LR Fig. D: Configuration for programming UVLO
DRIZKYRDFET,

GND TRIM O RuvLo

Rypo =— 1992 431
Vyyor —16.65

Note that the tolerance of a trim resistor will affect the
tolerance of the Vyyior (turn on voltage). Standard
1% or 0.5% resistors may suffice for most
applications.

Table 3 lists calculated values of Ryy o for common
UVvLO VOItageS, VuvLoR-

Ruvio DAEFV yor(BEBEE) ODAEICHELET ., FLAEDME
FRRICEWLTIE, 21 IF05%5FZDIERTHHTI,

Table 31TV op ZEEET DD ERBEERRLET,

The UVLO pin (pin 11) is connected to 13kQ in series
inside. When using UVLO programming, less than
120kQ) resistor value is recommended between UVLO
to GND.

The hysteresis width for Vyyior - Vuvior is typical
2.5V.

UVLOBRF LT 1-VAER TV -R' 12 13K Q DI A R I TLVE
9, UVLO-GNDRIIZIZ120K Q LA T DRy 0 ZHERL TSN,
VoviorEVovior (BIEEE) DEATYVAIEIETyp T25VTET .
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F DK Delivering Next Generation Technology

5!&/#2 Series

FPLR36T5RO010NJ

19.2-60Vdc Input, 10A, 5-18Vdc 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-SEBET I -T407  PE, EABEK, 29-+7y7 8 RU
PryMTVREDEIME, MR BINEREBLELET. SFESE
BEERETRHREMTONET,

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.

FHABEEDT -4 RERBORIILEDOAN -V IZBEHIhTLVE
T o EIFFig *V-#DLIIHFE S TSN TEY  #VITH N EEERL. #
FHEEDTIMERLET, HIRIE Figrv-2LHh(E »VHATOR
ERMERLES,

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.

BIEEE. RUBBEMZHEICTHLOIC.2TOERE. RUME
T -AEAZ SR EMER - 122N -4 £ B FLTREBLT
WET . REFMEF -MNEFDKF RO RREBRBRMFENICHET HL
T.RREE. RUREZREICEELTVEY,

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.

BEFHER M IX/EX0.060"(1.6mm)EDA4BPCB TR LTULEY , &
E2BOMRBEIFIVN-IERET 5O DN N EFDERZADNI-VD
HIZRELTULET ., REREBX70u mOFSETEA. RUTIVN IV
ERELTOET COLSITRBOMBLERY <DL I-RETT
K =M1, AN - BPCBADED T EHIRL ., 7-AM—ATHY A
AoFEOEVEETFEFEEZERLTVET.
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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.
FOKFEDOEREREBEIFKFELRDEREOLFMB AR RER
% . NC)M5600LFME THEE [CHIHTE | IRITIEE (330°CH585°CE
FETEEY  REMEICIFIMRIRY -/ 77EBRBREFERALT
WET,

Test Chamber

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.

WN-IDBREERBOERRETRHET 5ILEHEOLET, IS
EFERALOARARET (L-T(0) DRKEITENG S FTBIE LD
BETYREREICERMREY -2 770 RITBREREHMHEL
TEY REXEEATIHEE. BOHIFICHEILEHCzH L. Al
EREEDVLECT B0 AWGHOD A B EHRELET, BEXNTO
BIE IR EATEBEEISRLET .
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F DK Delivering Next Generation Technology

5!&/#2 Series

FPLR36T5RO010NJ

19.2-60Vdc Input, 10A, 5-18Vdc 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 12 to pin 1.
*-1EHIBREEELRAEOEHTICBFTIHRAENERERL
F9 . BHRE I A ENC(50LFM)~400LFM®D {4 T30°C ~85°C D H
EEBIETVET, WNFEEICHREL. ARESEION-IOEF
FREICETTIZEBE YD BIBEVICAITTROTLETS,

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 (10A)
FEROUEZFHETRAENEROEITROEBYEELET.

M) WFhHOEROBEMN120°CICEELBFAOENERBEXIE
(i) WN-IDRFREREGR (10A)

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.

BETA T OHEERNTEMESE 5702, BMREEL120°CEER
ZIEWESICTEELZEN, > T BEBERICREITTRY LED
HERMDBREMN20°CEBRANLIICL TS,

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.
EREEMENERSNIZEETOFEAY. RERERBFT 28EC
HERAAEDIBEIE. 85°CERBALVERTHEALTTEL, 85C%#R
ZHRETORBEBEE. RABEKOEBEICHEESRDLDD
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 AV -TIh—7 TRESN-EREREB A ERLI-R
EIE. HEEDET . EBEHEOET. RUT/ 1-VOHBESIFRITC
ERBYET,
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Thermocouples

Fig. E: Location of the thermo couples for thermal testing

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.
BIFIC R REBERIEH D)7 ADREIHERALTEY . AHYT VO
BRICERGORBREBEEALTVET, 2 TOHE A7 VERIE
TFD 17397307 M EBLTHELTVET,

—_—
.‘IOuH Vin Vout o
Input Inductor Vout
+
Cin Co
__ A7TuF anc\igr(t:er _ 1yF __ 1x330pF
Ceramic Aluminum
‘ Vin source Aluminum Capacitor Capacitor
Capacitor
GND GND o]

Fig. F: Test setup for measuring output voltage ripple

: Current Probe

\J Vin Vout 0
Vout
Cin
L OPEN

10uH

Input Inductor

Co
— DC/DC A 1
T Converter __C1UF  1x330pF

eramic. Aluminum

Vin source Capacitor Capacitor

GND GND 0

Fig. G: Test setup for measuring input
reflected ripple current
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19.2-60Vdc Input, 10A, 5-18Vdc Output

i
o
L 3

o

\

Output Current [A]
o

4 —=—400LFM
5 —+—200LFM
——50LFM
0
30 40 50 60 70 80

Ambient Temp [DegC]

Fig-18V-1: Available load current vs. ambient
temperature and airflow rates for Vout=18V with
Vin=36V. Maximum component temperature =120°C

100 T L S N— 10.00 —
| | | : : 9.00
b _. 800
- b EC 7.00
= ! 2 600 |
5 % 500 |
% ‘é 400 F
% 3.00
[2
2.00
1.00
0.00
Current [A]
Fig-18V-2: Efficiency vs. load current and input Fig-18V-3: Power Loss vs. load current and input
voltage for Vout=18V. voltage for Vout=18V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Tek PreVu | i ] Tek Prevu | [ i ]
et e — et
................... ‘_
.......................................... *
R e al g e b g ZZ.
R': .................................................
TR0 2 B R T T T e T AT T SE— 2R TP X ISR PV T
110,20 % | [20.40 % |
Fig-18V-4: Turn-on transient for Vout=18V with Fig-18V-5: Output voltage ripple (50mV/div.) for
application of Vin at full rated load current (resistive) Vout=18V at full rated load current into a resistive
and 330uFx1 external capacitance at Vin=36V. load with external capacitance 330uFx1 aluminum +
Top trace: Vin (10V/div.) 1uF ceramic at Vin=36V.
Bottom trace: output voltage (5V/div.) Time scale: 2 us/div
Time scale: 2ms/div.
Tek Prevu | — ] Tek Prevu | —r ]
A e iEaaasaace

T S T SO T SO SO A

oho O

@EEl 200mV ~8ChZ[ 5.00 A Q5M] 100ps] A Ch2 #  7.50 A

@ER| 200mV AMCh2[ 5.00 A Q6] 100ps | A Ch2 L 7.50 A

20.40 % BT
Fig-18V-6: Output voltage response for Vout=18V Fig-18V-7: Output voltage response for Vout=18V
to positive load current step-change from 5A to 10A to negative load current step change from 10A to 5A
with slew rate of 0.1A/us at Vin=36V. Co=330uFx1 with slew rate of -0.1A/us at Vin=36V. Co=330uFx1
aluminum. aluminum.
Top trace: output voltage (200mV/div.) Top trace: output voltage (200mV/div.)
Bottom trace: load current (5A/div.) Bottom trace: load current (5A/div.)
Time scale: 100us/div. Time scale: 100us/div.

http://www.fdk.co.jp Page 12 of 18 Ver 1.1 Dec. 25, 2013



F DK Delivering Next Generation Technology ;!Alpﬁ‘? Series

FPLR36T5RO010NJ

19.2-60Vdc Input, 10A, 5-18Vdc Output

Preliminary Datasheet
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Output Current [A]
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Fig-12V-1: Available load current vs. ambient
temperature and airflow rates for Vout=12V with
Vin=36V. Maximum component temperature =

120°C
100
| | | | | 10.00
95 F--—pmT o o aoo oo — 9.00
| | |
8.00
%0 |- T S B s
— [ [ [ = 100
e Lo W/ - __ e |
- 85 ‘ | | 2 600
%) ! | | g
e LM 2
s 8 5 —19Vin 3 5.00
= |
o H-4------ R —36Vin |--——1 5 400
! 2
S I —60Vin |____| S 300
| | | 2.00
o R I
| | | |
60 | | | | 0.00
o 1 2 3 4 5 6 71 8 9 10
Current [A] Current [A]
Fig-12V-2: Efficiency vs. load current and input Fig-12V-3: Power Loss vs. load current and input

voltage for Vout=12V.
Airflow rate=200 LFM (1m/s) and Ta=25°C.
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voltage for Vout=12V.
Airflow rate=200 LFM (1m/s) and Ta=25°C.
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19.2-60Vdc Input, 10A, 5-18Vdc Output

Tek Prevu | i ]
e

Chil 10.0V  ®eiE 2.00V &M2.00ms A Chi &  10.0V]

10.20 %

Fig-12V-4: Turn-on transient for Vout=12V with
application of Vin at full rated load current (resistive)
and 330uFx1 external capacitance at Vin=36V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Tek Prevu | i i ]

-

2 .

®GE] 200mv w&Ch2| 5.00 A M| 100ps| A Chz 4 7.50 A

20.40 %

Fig-12V-6: Output voltage response for Vout=12V
to positive load current step-change from 5A to 10A
with slew rate of 0.1A/us at Vin=36V. Co=330uFx1
aluminum.

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

Bottom trace: load current (5A/div.)

Time scale: 100us/div.
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Tek Prevu | —1 1 ]

[GE 50.0mv ~5M|2.00s| A ChZ 4 30,0mV

19)20.40 %

Fig-12V-5: Output voltage ripple (50mV/div.) for
Vout=12V at full rated load current into a resistive
load with external capacitance 330uFx1 aluminum +
1uF ceramic at Vin=36V.

Time scale: 2 us/div

Tek Prevu | i if 1

2 .

BGE 200mV A&Ch2  5.00 A <24M| 100ps| A Chz % 7.50 A

19)20.40 %

Fig-12V-7: Output voltage response for Vout=12V
to negative load current step change from 10A to 5A
with slew rate of -0.1A/us at Vin=36V. Co=330uFx1
aluminum.

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

Bottom trace: load current (5A/div.)

Time scale: 100us/div.
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Fig-5V-1: Available load current vs. ambient
temperature and airflow rates for Vout=5V with
Vin=36V. Maximum component temperature =

120°C
10.00
9.00
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100 [
0.00
Current [A] Current [A]
Fig-5V-2: Efficiency vs. load current and input Fig-5V-3: Power Loss vs. load current and input
voltage for Vout=5V. voltage for Vout=5V.
Airflow rate=200 LFM (1m/s) and Ta=25°C. Airflow rate=200 LFM (1m/s) and Ta=25°C.
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Tek PreVu | = ]

Chil 10.0V  ®eiE 1.00V &M2.00ms A Chi &  6.00 V]

10.20 %

Fig-5V-4: Turn-on transient for Vout=5V with
application of Vin at full rated load current (resistive)
and 330uFx1 external capacitance at Vin=36V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Tel Prevu |

2 .

®GE] 200mv w&Ch2| 5.00 A M| 100ps| A Chz 4 7.50 A

20.40 %

Fig-5V-6: Output voltage response for Vout=5V to
positive load current step-change from 5A to 10A
with slew rate of 0.1A/us at Vin=36V. Co=330uFx1
aluminum.

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

Bottom trace: load current (5A/div.)

Time scale: 100us/div.
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Tek Prevu |

[GE 20.0mv ~5M|2.00s| A Ch2 4 6.00mY

20.40 %

Fig-5V-5: Output voltage ripple (20mV/div.) for
Vout=5V at full rated load current into a resistive
load with external capacitance 330uFx1 aluminum +
1uF ceramic at Vin=36V.

Time scale: 2 us/div

Tek Prevu | e

@il 200mV A%Ch2| 5.00 A 2aM] 100ps| A Ch2 . 7.50 A

20.40 %

Fig-5V-7: Output voltage response for Vout=5V to
negative load current step change from 10A to 5A
with slew rate of -0.1A/us at Vin=36V. Co=330uFx1
aluminum.

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

Bottom trace: load current (5A/div.)

Time scale: 100us/div.
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Mechanical Drawing
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| PRODUCT SIZE

$1.2000.047! PLATED THROUGH HOLE
$2.00(0.073) PAD SIZE BOTH SIDES

SENSE 12 | ON/OFF
TRM {131 HOND)
GND 141  [ONDY
GND 151 lONDY
GND $16)| (OND)

[RECOMMENDED HOLE LAYOUT)

e |=d|O L] =g ipa ]

Notes
All dimensions are in millimeters (inches)
Unless otherwise specified, tolerances are +/- 0.25mm
Connector Material: Copper
Connector Finish: Tin over nickel
Converter Weight: 15.4g (0.540z)
Recommended Through Hole Via: 1.20mm (0.047”)
Recommended Pad Size: 2.00mm (0.079”)
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Part Numbering Scheme

PSrod_uct Shape Regulated/ Input Mounting Output Rated ON/O_FF Pin
eries [\[e])] Voltage = Scheme Voltage Current Logic Shape
FP L R 36 T 5R0 10 N J
Series Large R: Typ=36V Through (Progra5r:1/mab|e: 10A N: Negative J: Right Angle
Name Regulated hole See page 6)
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-VEIZRLIFHRGTRELVMERED FHEEERBLTOV - N4V DONI-VIFEIEL TS
fZ&0y,

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.

BBELIUVERDTII—Vay: FOKEGIIEGHIFEE. BRGRECERINGERRE. FEKFEATLEEIZE THEER
mELTIX. FDKOEEELGLTOFEAFRAIENEE 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.

FERRE: RN AZUTISRTRETIERICESGNTZEW, AL Favn - IR ME L LEE . REOHE . MEDR
HELYET, 1) KEINBBEFIOCLEDOICHET HETNDHLEHH. 2) BEME. BTN ERibkE, BERE. 5K,
TUEZTE) FESKH. 3) ERME. SIKEDHLINAFTER. 4) MEDOZER. 5 BE. FEmMESHLERP. 6) FK.,
MR BRBRIICIOINSER. XIE 7) BEGIRE. RITEELAMH L5

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.

EIEEME. RURFGAERSNIEETOMFEM: RN —-4Z25EH T RIFEFGNERINIEETERTHERICE. K
WN-IDREERBET HELLHIT ERHBOBERICEVTREE L TOEBEMEFHEHAL THASGERELTZEL,

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 NIV IO FRTHRNLERA, RRTIEEOREFEMHT. ERERERITBEVOTRION IO E/EREICEEN
|OBEHRLTREL T,

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

AHROERERY: ARERBICLSTEEINTOETH, PELLTEETHIBZANTETVET,
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