F DK Delivering Next Generation Technology

‘5!1\,/3/&2 Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

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

JEERAIDC/DCIIN 4D SN )3 R FABEDPOLIYIN Y
LRLHFRITHH TENERNEE. RTEERELZRELE
Yo ANEE6OV-140VTEELET DT, COIN 4T, EHE. &
WHHERERE. 5R. RUREDLLVRETOSEEMENER
SN BIBA, XIIDPATOFERICRETY .

The FPLS converters incorporate an output voltage
tracking function that enables various sequenced
start-up and shut-down scenarios when using
multiple converters.
FPLSIUN-SIZEH DN -4Z AT HEIC BET DRV
EBRUEILEFEEICT S AEEN T BEEEHSTVET,

The FPLS12TR7510** converter of the GJMW‘
Series delivers 10A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc
to 5.5Vdc. The thermal performance of the
FPLS12TR7510** is best-in-class: No derating is
needed up to 85°C, under natural convection.

SeApr: Y)-2°0 FPLS12TRI510% (375 VB I #5 & T0.7525V ~5 5V
DEEEEELET , FPLS12TRI510++ DB EFH X I7ARE LA LT
¥ BRMN R T CETHABRT LTI ELREELEEA,

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.

EIFRERET. MEBERET. RUN Y-V VT RSO R THIREHDE
EHE. SEEREANBAICRELIATOET, FEICBIES
BHLEEEREELR RS, BE R B, RUFDKORELHOD
BH#EET AR YE5SNET,

Applications

e Intermediate Bus Architecture
PN AEBRYATA
e Telecommunications FLALYATL
e Data/Voice processing 7 -40EYATA
e Distributed Power Architecture
DB ERVATL
e Computing (Servers, Workstations)
WL 1-4B R -N—, =R T—VaY)

FPLS12TR7510*A

Features

o Delivers up to 10A (55W)
10A (55W)FE THEFA AT BE

¢ High efficiency, no heatsink required
ENE-RBBENTE

e No derating up to 85C
85 CETTAL-—TIVIRE

e Negative and Positive ON/OFF logic
ON/OFFRY )IE 40 747" &KV 747

e Industry-standard SIP pinout
ERIZEDSIPEULATIH

e Small size and low profile: 2.0” x 0.535” x 0.315"
nominal
MY R (50.8 x 13.6 x 8.0mm)

e Programmable output voltage via external resistor
SRR OBRICKEYT DY AR R N ER

e No minimum load required
RNEFFTE

e Start up into pre-biased output
HAIZTYINATAD B o THIEZEN T E

e Output voltage tracking/sequencing function
HOEENEVT /o~y AKRE

¢ Remote ON/OFF
JE—PON/OFF#HE

e Auto-reset output over-current protection
BERRERE BBER

e Auto-reset over-temperature protection
MEREEMREWEE: BEER

o High reliability, MTBF = 1 Million Hours
= {E#EM: MTBF = 1 Million Hours

¢ ROHS compliant
RoHS#EHL

e UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN 60950
UL60950, CB Scheme

¢ All materials meet UL94, V-0 flammability rating
£TOEGRIE UL V-0ISEE
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F DK Delivering Next Generation Technology

‘9!1\,/3/&2 Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Electrical Specifications

BRIk

All specifications apply over specified input voltage, output load, and temperature range, unless otherwise noted.
ERMNEVNGE. ETOLRIBESN-ALER. &fF. BEHETERAINET,

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

PARAMETER \ NOTES MIN | TYP  MAX UNITS

ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous -0.2 15 Vdc
Operating Temperature Ambient temperature -40 85 %S
Storage Temperature -55 125 °C
Output Voltage 0.7525 5.5 Vdc
Tracking Voltage -0.2 Vin,MAX| Vdc
FEATURE CHARACTERISTICS
Switching Frequency 320 kHz
Output Voltage Programming Range By external resistor. See trim table-1 0.7525 5.5 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) 5.0 ms

with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 5.0 ms
Rise Time (Full resistive load) From 0.1*Vout(nom) to 0.9*Vout(nom) 5.0 ms
ON/OFF Control (Negative Logic) See Page?29. Part Numbering Scheme

Module Off 24 Vin Vvdc

Module On -5 0.8 Vdc
ON/OFF Control (Positive Logic) See Page?29. Part Numbering Scheme

Module Off -5 Vin-2.7 | Vdc

Module On Vin-1.0 Vin Vdc
Tracking Slew Rate 0.1 2 V/ms
Tracking Delay Time Er):::?()i/ngovrgltvaigéMlN to application of 10 ms
Tracking Accuracy

Power-up:2V/ms 100 200 mV

Power-down:1V/ms 200 400 mV

'Absolute Maximum Ratings

st &R 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 BAEREBZANAIL, HEOET EEEOET. RUE 1-VOBIEESIERITIENDYET,
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EFDIL e Senrr: Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) T8t Hi)

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

PARAMETER NOTES MIN \ TYP MAX  UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout=3.8Vdc (3.3Vdc+15%) 6.0 12.0 14.0 Vdc
Vout>3.8Vdc (3.3Vdc+15%) 8.0 12.0 14.0 Vdc
Input Under Voltage Lockout
Turn-on Threshold 5.4 Vdc
Turn-off Threshold 4.3 Vdc
Maximum Input Current 10Aout at 6.0Vin
Vout=5.0V (10Adc at 8.0Vdc in) 6.6 Adc
Vout=3.3V 5.9 Adc
Vout=2.5V 4.5 Adc
Vout=2.0V 3.7 Adc
Vout=1.8V 33 Adc
Vout=1.5V 2.8 Adc
Vout=1.2V 23 Adc
Vout=1.0V 2.0 Adc
Input Stand-by Current (module disabled) 3 mA
Input No Load Current Vout=5.0V 102 mA
Vout=3.3V 75 mA
Vout=2.5V 57 mA
Vout=2.0V 46 mA
Vout=1.8V 42 mA
Vout=1.5V 36 mA
Vout=1.2V 32 mA
Vout=1.0V 29 mA
Input Reflected-Ripple Current See Fig.L for setup (BW=20MHz)
Vout=5.0V 18 mAp-p
Vout=3.3V 15 mAp-p
Vout=2.5V 13 mMAp-p
Vout=2.0V 12 mAp-p
Vout=1.8V 10 mMAp-p
Vout=1.5V 9 mAp-p
Vout=1.2V 8 MAp-p
Vout=1.0V 7 mAp-p
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EFDIL e Senrr: Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) T8t i)

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, 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 -2.5 +2.5 | %Vout
and temperature conditions until end of life)

Output Ripple and Noise BW=20MHz Over line, load and temperature (Fig. K)
Peak to Peak Vout=1.0Vdc 10 20 mVp-p
Peak to Peak Vout=5.0Vdc 20 40 mVp-p
External Load Capacitance Plus full load (resistive)
Min ESR > 1mQ 1000 MF
Min ESR > 10mQ 5000 HF
Output Current Range 0 10 A
Output Current Limit Inception (lout) Vout=3.3Vdc 19 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 2.2 Arms

DYNAMIC RESPONSE

lout step from 5A to 10A with di/dt=5A/pS Co=47WF x 2 ceramic + 1uF ceramic 100 mV
Setting time (Vout < 10% peak deviation) 30 uSs
lout step from 10A to 5A with di/dt=-5A/US Co=47lF x 2 ceramic + 1uF ceramic 100 mvV
Setting time (Vout < 10% peak deviation) 30 S
EFFICIENCY Full load (10A)
Vout=5.0Vdc 95.0 %
Vout=3.3Vdc 93.5 %
Vout=2.5Vdc 92.5 %
Vout=2.0Vdc 91.0 %
Vout=1.8Vdc 90.5 %
Vout=1.5Vdc 89.0 %
Vout=1.2Vdc 87.0 %
Vout=1.0Vdc 85.0 %
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F DK Delivering Next Generation Technology

-«;é"\;/’ﬁf Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Operation
Input and Output Impedance

The FPLS12TR7510** converter should be
connected to a DC power source using a low
impedance input line. In order to counteract the
possible effect of input line inductance on the stability
of the converter, the use of decoupling capacitors
placed in close proximity to the converter input pins is
recommended. This will ensure stability of the
converter and reduce input ripple voltage. Although
low ESR Tantalum or other capacitors should
typically be adequate, very low ESR capacitors
(ceramic, over 100uF) are recommended to minimize
input ripple voltage. The converter itself has on-board
internal input capacitance of 10pF with very low ESR
(ceramic).
FPLS12TR7510%¢& A N BRI (FIE/UE 4 VA TH#HL TS, 2
N-ADREEICHEEDH DA NIV IIvAEMA ST, AN 4D A
AEVDIBEBEICThy TV VT I EAMT B LEHEOLET . Ch
ISRYIIN-IOREBEEREIZL. AN WTVEEFIIHLET &
ESRAVAN, RIFZDMDIVT UHH—RMICIEEESHYER AL A
N7 NERNZT BFOIZIE, FFFEITEBESRIVT UH(EFIITI00 4 F
LLE)Z#RLET , N 4B B LA NERRITIBIEESRD10 ¢ FE53v)
ARWTHERBLTOET,

The FPLS12TR7510** 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.
FPLS12TR7510%x (X H Ao T (207 VY ALK EETEREL TEY
ELET B AT VERNZT B2 BIEESRO£IIIIVT U D%
BEHELET BEROBFER LB AT MERBDOHIZET O
IEEEICABIEESREIIV)IVT U ERETHLEHEOLET,

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.
CONAFHEAHFEARBOEEN T EHET SEUAHF &%
FTOWET, LAL. BEOEV AR ERIFT S0, 2un' -4
DHEADSAFETDIIVIVE =T VAIEATEER R VIECL TZELY,

—O Vin SENSE O——
R*
Vi —O ON/OFF Vout O
in
—O GND TRIM O T Rload
CONTROL
INPUT
R* is for negative logic option only
Fig. A: Circuit configuration for remote ON/OFF
http://www.fdk.co.jp
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ONJ/OFF (Pin 10)

The ON/OFF pin (pin 10) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (pin 5 & 6), as shown in Fig. A.
Two remote control options are available,
corresponding to negative and positive logic. In the
negative logic option, to turn the converter on Pin 10
should be at logic low or left open, and to turn the
converter off Pin 10 should be at logic high or
connected to Vin. In the positive logic option, to turn
the converter on Pin 10 should be at logic high,
connected to Vin or left open, and to turn the
converter off Pin 10 should be at logic low.
ON/OFFifF(10FELNITRAD LS, 770N GHELY, 6B/ VEHEL
L1zYE-MESIZ&YIun'—4%ON/OFFF 2D fEHhET ., #1747
ERY TR ICRIES B1-8 . 28 DY E-havia- & EIR AT e,
N TATHT Y DIHZE AUV -4EONT BIZIF10FEL Y ZE Lowb Ak, X
[ERFEHEL ., AN —4EOFFF BHICIX10EL VEHIghL AL, X(EVink
BELET RV TITI Vv DHEE, N —4E0NT BIZF10FE Vv E
HighbA . Vinl 38, RITREREL . 20N —4EOFFF BIZ(F10F LY
FlowbA' WIZLET,

For a positive logic option, the ON/OFF pin (pin10) is
internally pulled-up to Vin. An open collector (open
-drain) transistor can be used to drive Pin 10.

The device driving Pin 10 must be capable of:

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

KV T17° 4730 D5 E . ON/OFFifF(10FEL ™ )IEE 1~ VNERTVinIZ
TNTYTENTVES , F-7VaALIS(F=T UM LAY) D709 24BN 10FLE Y
DRIEIERRIEETY

108 VERET BT NIRICIT T REENNBETT,

(a) LowbA' L TO.ImARREE D YUY HE

For a negative logic option, the ON/OFF pin (pinl0) is
internally pulled-down. A TTL or CMOS logic gate, or
an open collector (open-drain) transistor can be used
to drive Pin 10. 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 10 must be capable of:

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

N T47 17TV DIHE . ON/OFFIFF(10FLV)IE T 1-VRETI WA
VERTWEY, TTL. CMOSEY™y), RIFF-7VabI3(F-7 VL4V Db
UV RGE10BE VD BREICERRTEETY . -7V E -7 U L) D
FUY RIEERT BBHET5kQ DT ATy T HERE Vinl JHEREL TS

L (BASHR)

10BLVERET BT NIRIZIT T RENMSBETT,

(b) 0.8VIL T DLowbA L TO2mAETDYVIHE S
(c2.3V~5VDHighDy 9ILA" L TO.25mAE T HEHEEE N

(d) VinfE#HEBF (Z(20.75mAE TOHHREE S
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F DK Delivering Next Generation Technology

-«;é"\;/’ﬁf Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Remote Sense (Pin 3)

The FPLS12TR7510** converter incorporates a
remote sense function to compensate for voltage
drops between Vout (pin 1, 2 & 4) and the load.
SENSE (pin 3) 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 5 & 6) 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 3) must be connected to Vout (Pin 1, 2 &
4). In the absence of this connection, the converter
will provide a slightly higher output voltage than that
specified.

FPLS12TR7510%%1un —4(EVout(1, 2R U4EL V) LB R DRI TEIS
BEETEHET SO, JE-MUAKEEZHBLTLVET . SENCEH
FERECVE AR, RITHESRELERICER OBHR CHERELT
{23, (BB HR) ZORKRIF/MADEEER/NMITEEH. 1Y
MIZIEEL TRKL TSN, 730N GRUSEL V) Tty A EENHY
FEADT, EREEBETEDLGLTHDIT) VN ICRIFGEGESDLE
<9,

VE-MUABBEN B EEME S (T, SENCEMRFGBELV)IEVout(l, 2Kk
VABEV)ITHERLTIESD, ERENEVES N -4 N EER
BLUETEVEEZHAILES,

O——0 Vin SENSE O—
Vi O ON/OFF Vout O—
n
Rw
O——+1+—0O GND TRIM O
Rw

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.

NE-MEVABEEL, tUABFTOBREERENIZT B8, VoutihDE
EEHEHNBERELYRKROVELET ., VATAET 10T B, C
DOBEEICBEL. T T -7 THEShSARREAUT AT
BEIGEELTZELY,
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Output Voltage Programming (Pin 9)

The output voltage of the FPLS12TR7510**
converter can be programmed from 0.7525V to 5.5V
by using an external resistor or a voltage source

FPLS12TR7510%x D A EE (L5 SFIBIMEEHKT 50 . ITHEE
BEEMNYT HZET 0.7525V~55VETRIZEAIRETY .

External Resistor

An external trim resistor, Rtgrm, Should be connected
between TRIM (pin 9) and GND (pin 5 & 6); see Fig.
C. The value of Rgm, in kQ, for a desired output
voltage, Voreq, inV, is given by:

SHEMEIT RrpmlE TRIMER F(9F L) EGNDIHF (5L Y, 6L V)DMIC
EBHELTESN, RICES B, Rypy DEH. RUKLELRHAEEE
ROKIZKYKOET,

10.5
Ririm = -
(VO-REQ -0.7525)

1[kQ]

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 Rgm, Table 1 also
shows the closest available standard resistor value.
Riey PREIFENEEDRAEICHELET, FLALEDFERKRIC
BLTIE, EEMLZ1GRL05%RDIER THATT , LALELS, &
UBLWWE AFEEDOICIE, BIRIARIYE2REEHIFERALES,
Table 1IC—fMHH N EEEHRET IEOEMEERRLET . £/
Table 1ITIZ#EM LN EHALISEOEMELRRLTVET,

O———0 Vin Vout O
Vin O ONfOFF :{ Rload
O O GND TRIM o—j<|

RTRIM

Fig. C: Configuration for programming output voltage
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‘5!1\,/3/&2 Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Table 1: Trim Resistor Value

Vorres [V] Rrrim (kO] Stan-g;?dc\llcz)aslszt[kﬂ]
0.7525 Open
1.0 41.42 41.2
1.2 22.46 22.6
1.5 13.05 13.0
1.8 9.02 9.09
2.0 7.42 7.50
25 5.01 4.99
3.3 3.12 3.09
5.0 1.47 1.47
5.5 1.21 1.21

External Voltage Source

To program the output voltage using an external
voltage source, a voltage, Vcrre, should be applied to
the TRIM pin. Use of a series resistor, Rext, between
the TRIM pin and the programming voltage source is
recommended to make trimming less sensitive.
NEBEREFE>THABREERE T HIZIL. TRIMIFFIVerm DEBE
EZEMLET, EEREVHRT ED0EET S8, TRIMIFTF &5t
BERMBICEREESICERT S LEBEOLET,

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

Vo BRI TEREOXICKYEENTEETT .

Output Voltage Tracking (Pin S)

The FPLS converters incorporate an output voltage
tracking function that enables 3 kinds of sequenced
start-up and shut-down scenarios when using
multiple converters:

*Sequential

* Simultaneous

*Ratiometric

These scenarios are enabled using the external
circuitry shown in Fig.D to Fig.F. If voltage tracking is
not needed, the TRACK pin (pin S) should be
connected to Vin or left open.
FPLSIUN - AEERDIVN 4% E AT BRIC. BET 23BEDY-F
VAERBRUEILE RIS 2 ABEMN U BEEEH>TLET,

“I=hUR

-FIBY

- te 31
BEINDINLDV-TVARBRUTELIE, BD~BEFIZREN D5
I EREERTHCETRARERYES Mvivy iRy
LMBA . TRACKIFF(SEL V) EVinl T M RIEHELTTEL,

Sequential

Sequential start-up and shut-down of converters FP1
and FP2 (Fig.D) is enabled by placing an On/Off
circuit between the Vout of FP1 and the ON/OFF pin
(pin 10) of FP2.

AN -SFPLEFP2DY—FU AR B R UMFIL(RD)IT 4y /4 7 HI I E iR &
FP1®DVout&FP2MON/OFF i F(10& L V) DM ICERE T 5 ETERIT
EhET,

FP1 FP2
(1+ REXT)(VO-REQ - 0-7525) \SL Vin Vout Vool g Vin Vout przo
Vg, =0.7- [Vl
15 DC/DC DC/DC
) Converter Converter
Table 2 lists values of Vcerre for Rex=0 and
Rexr=15kQ. &1 onort ] onort
Table 2[FRey=0D B &Ry =15k DEF DV BEZRLTLET,
Table 2: Control Voltage [Vdc] =
Vores [V] Verre (Rext=0) | Verre (Rexr=15k) i e
0.7525 0.700 0.700 ( W
1.0 0.684 0.436 I
f

1.2 0.670 0.223 ’ | 4 K “

1.5 0.650 -0.097 D

1.8 0.630 -0.417

20 0617 _0631 } :32{’, :Z V\"I‘;:‘i%A Ch1 7 1.66 } :32{’, : 74‘;:%A Cch1 \ 1.66

2.5 0.584 -1.164 Fig. D: Sequential

3.3 0.530 -2.017

5.0 0.417 -3.831

55 0.384 -4.364
http://www.fdk.co.jp Page 7 of 29 Ver 2.1 Dec.24,2008




F DK Delivering Next Generation Technology

Smw Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Simultaneous

Simultaneous start-up and shut-down of converters
FP1 and FP2 (Fig.E), whereby the difference in
output voltage between the converters during turn-on
and turn-off is minimized, is enabled by connecting
the Vout of FP1 to the TRACK pin (pin S) of FP2.
Note that the voltage applied to the TRACK pin (pin
S) of FP2 should always be higher than the output
voltage setting of FP2 .

BRIVE LA I DFPLEFP2REIOH NEXDERZR/METS. C
N5220IVN-IDFEBFEE R U ELE(FE)E. FP1OVoutZFP2MD
TRACKfHF(SEL V)R T S ETRIBEL LV ET,

FP2M TRACKIGF(SEEV)ITERASNABEILFEICVom DR EETE
FUBLBELAH B EIEELTESLY,

FP1
Vin . Vofp1
o————— Vin Vout —e——O
DC/DC
On/OFf Converter
O—— On/Off

FP2

Vin . Vofp2
Oo——— Vin Vout O

DC/DC
Converter

'ON’ | On/Off TRACK

TekStop |  —1 — Tek Stop
v [

M[1.00ms| Al Ch1 s 800m! T.00V_ & M4.00ms A Ch1 % 800mv,
1.00V & Ch3 1.00V &

34.60 % [44.80 %

Fig. E: Simultaneous

http://www.fdk.co.jp
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Ratiometric

Ratiometric start-up and shut-down of converters FP1
and FP2 (Fig.F) is enabled by applying a voltage that
is proportional to the output voltage of FP1 to the
TRACK pin (pin S) of FP2. This can be done using
two resistors R1 and R2 to create a voltage divider as
shown in Fig. F.

AN -FFPLEFP2DLYF Ay IREE) R UME LL(RIF)(&, FP1DE A EE
123 2 EEEFP2OTRACKIGF(SEL V) ICEASE 5L THEE
LRYET CNIERFTREND LSS, FEBEEYVHIRIER2D2
DOEREEATHLETEITINET,

In Ratiometric applications that require FP1 and FP2
to reach their output voltage set points
simultaneously, the values of R1 and R2 can be
determined from:

FPLEFP2MHE AAEIBFICERE RICEIET BT EMNRDLNBLYT A
PIDFERAIZENT, RIER2ODEFRDAEANSHETEET,

VO,FPZ — Rz
VO,FPl Rl + RZ

A recommended value for R2 is 10k Q.
R2MDH#EEEIX10kQ TT,

FP1
Vin . Vofpl
O— Vin Vout —e——0O
DC/DC
Converter
On/Off
O—— On/Off

FP2
Vin . Vofp2
o—— Vin Vout O
DC/DC
Converter R2
'ON’ | On/Off TRACK VW
Tek R e — Trigz__ Tekstop == ===

Wiooms A Chi 7 Soomy I 1.00V W M4.00ms A Ch1 \_S00mv,
1.00V & Ch3 1.00V &

GE3A0% 04080 %

Fig. F: Ratio-metric
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6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Notes :

(@) For simultaneous and ratiometric start-up and

shut-down, the ON/OFF pin (pin 10) of FP2
should be in the ON state before applying input
voltage to FP1 and FP2. (For the Negative logic
option, the ON/OFF pin of FP2 should be tied to
GND or left open.For the Positive logic option,
the ON/OFF pin of FP2 should be tied to Vin or
left open.)
FERFELLBIEEI R MFLLDIH S FP1EFP2IC A NEBEEMNMY
BRTIZFP20ON/OFFifF(10&L V) [LONIKEETH B &, (#1'T1
7173 DIGE . FP2DON/OFFifh F#GNDIZHESE, Tk
o K'Y 4747V DIBE . FP2DON/OFFif F# Vinl T3, &
fzId RIS )

(b) For proper voltage tracking, the TRACK pin (pin

S) voltage should stay at OV for 10ms or more
after the input voltage reaches Vin-MIN. This
time period allows for the initialization of
soft-start.
WYL EENYFUYIZE L TIE, TRACKIRF(SEE VD BRI
AABEHVIN-MINITELTHS10msLL LD, OVDFEFEDIK
BERBLTEDENSHYET , COBREIL, V725t DOHH
EDT=HTY,

(c) If shut-down is initiated by cutting off the input
voltage, the converters may not operate
appropriately after the input voltage falls below
the minimum input voltage rating. The ON/OFF
pin (pin 10) of FP1 should be used for tracking at
shut-down.

AFEBICEDBN T4V TIE AN -INRIEAAEBEELTIC
Gof-tk. BULEBEATEAAYET . FLEEOIMYFV)IC
[, FP1DON/OFFIiF(10FE L E RIS,

(d) The voltage applied to the TRACK pin (pin S)

must not exceed the input voltage.
TRACKIFF(SELVICHIMENSBEIFANEELEBZ TIEL
FFEE A

http://www.fdk.co.jp
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Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 4.3V. It will then turn on automatically when
the input voltage reaches typically 5.4V.
BELTLWAIRETANEEMNTYPTLIVEREIZEDE, ZDIUN -4
TEEMICEIELET . . ANBEMSTYPTEAVELEIZHEDE, C
DN -AEEBRICEMEERAIELET

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-AEBEREERICHLECRELTT . BETRIREIZLS
&L DAYV -JIFENVA-N -V VA HICCUPE-FIZHY  BERIRESE
IXEROEREIN S LVoutl FBEDEICRYET . (BB 29N

Over-Temperature Protection (OTP)

The converter is self-protected against
over-temperature conditions. In case of overheating
due to abnormal operation conditions, the converter
will turn off automatically. It will turn back on
automatically once it has cooled down to a safe
temperature (auto-reset).

COIVN BT MBRERBEEBLTVET . BEELBERMHCELST
MEREEICAHE, COIWN T BEBMITFIELET . REGIEEIC
EFTTHLEEBNICERLETS . (BB

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 10A must
be used in the positive input line.

Z DI —41FUL60950LEN60950I= kB 1Lk, RUERMAREHE
L TOET, COWN-TEEDBEEETITHE L TSELVD
EHUEFBLLTEY. AHBENELVTHNIEH ABEELELVERYE
T ABL. SOIN-FIEREIZL1- R EFH>TLFE R AD T, REH%
ISEESEBOICIE. ARFMVDT5AEIZENERE TRAEE10AD
E1-R &L T,
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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-FRET T S, BHEK, R3-I7y7 8 RS

Sy VB DEIE, VTN MR BIMAREBREEET . SFETE

HEMERE THEMA TN ET,

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 patrticular plot type for that voltage. For
example, Fig *V-2 is a plot of efficiency vs. load
current for any output voltage *V.

EHNBEROT -1, RERBORIZLUEOAN -V ITBE SN TOE
T o BIEFig *V-#D LSBT ENTEY  +VIFHENWEEEZRL.
HIFEDTWMERLET HIZIE Fig*xv-2EHNIE +VEH A TOR
ERHERLET,

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.

BERE. RUBERENERRIZTIEHIC.ETORE. RUME
TR SN B ESHEF N 12N —4ZFAMFIFLTEREBLT
WET BEFER M Z2FOKE O RREBRRHBRICHRET S2L
T.RERE. RURBEREIZEELTVET,

The thermal test board comprised a four layer printed
circuit board (PCB) with a total thickness of 0.060".
Copper metallization on the two outer layers was
limited to pads and traces needed for soldering the
converter and peripheral components to the board.
The two inner layers comprised power and ground
planes of 2 oz. copper. This thermal test board, with
the paucity of copper on the outer surfaces, limits
heat transfer from the converter to the PCB, thereby
providing a worst-case but consistent set of
conditions for thermal measurements.

BEETHEA M [XEE0.0607(1.6mm)ENDAEBPCBTERL TLVET . &
E2EBDFEIFIVN-IERET H-HDONINERDEZADN G-V D
AHZBRELTVET, RAI2ZBIZT0 u mDEAETEN. RUT TN
ERRLTVET  COLSITRBOMBERY A<D HLLI-RETE
K =FIE VN -4 SPCBADED K IFEFIRL . 7-AM-ATHY %
DOFEOEVEEFMFHEERRLTCVET,
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FDK’s custom wind tunnel was used to provide
precise horizontal laminar airflow in the range of 50
LFM to 600LFM, at ambient temperatures between
30°C and 85°C. Infrared (IR) thermography and
thermocouples were used for temperature
measurements. (See Fig. G & Fig. H)
FOKFEDORREBREB T KFEFRDBREOLFMB AR RER
% . NC)A H600LFMETHEZ ICHIHTE ., IRFIEEL30°CH H85°CE
HEHTEET REAEICIFMRRY -/ 77 EREREFERALT
WET ., (RGRUHBE)

L

Fig G: FDK Original Wind Tunnel

Fig H: 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, AWGH#40 gauge thermocouples are
recommended to minimize interference and
measurement error. An optimum location for
placement of a thermocouple is indicated in Fig. J.
WN-IDEEEEBOERBRETAET S LE2HBHLET . I
EFEAELEOARNRET (LT ORKEITEVGE TBIE L
ETT REREICEFMRY T 57 RIEBREREBFEL
FET. REXNEHATIEE. BOWHIFICESIEEHCTHL, Al
EBRELZDHCT D=0, AWGHDREREHELES . HERTD
BIEICHRBELGERIERJIRLET,
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Thermal Derating

Figs *V-1 show the maximum available load current
vs. ambient temperature and airflow rates. Ambient
temperature was varied between 30°C and 85°C,
with airflow rates from NC (50LFM) to 400LFM
(0.25m/s to 2.0m/s). The converter was mounted
vertically, and the airflow was parallel to the long axis
of the converter, going from pin 1 to pin 10.

*W-1EHIBRREELABDOEHTICETHRREAERERL
F9 . BEFRE XA ZNC(50LFM)~400LFM®D 514 T30°C ~85°C D
EEBHSETVET, WNSFEEICKEL. ARSEIONIORF
FAREICFETTIHLYAS10BE VIZA T TR TLETS,

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 (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.J should not
exceed 120°C in normal operation.

BFROUEEH TERRENERDERF TROLEEYEELES .

M) WFhHOIBROBEM120°CIEELLBAOEDERBEXIE
(i) N -IDRFFERRET (10A)

BETA-T) DEERNTEHESE 57012, BBREEIT120°CER
ZEVRSICTEBLIZEWN, - T BEBERICRITRT MED
BB DREMNM20CEBRENEIICL TS,

Note that continuous operation beyond the derated
current as specified by the derating curves may lead
to degradation in performance and reliability of the
converter and may result in permanent damage.
HABRT T -7 TRESN-ERERETBA - EHELI-E
fEIE. HAEDIET . EBEDOET. RUT 1- VOB ESIEFEIT
ERBYET

Thermocouple

Fig. J: Location of the thermocouples for thermal testing

http://www.fdk.co.jp
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Ripple and Noise

The test circuit setup shown in Fig. K was used to
obtain the output voltage ripple. And Fig. L was used
to obtain the input reflected ripple current waveforms.
The output voltage ripple waveform was measured
across a 1yF ceramic capacitor at full load current.
BKIT RS SHERERR T H AT LOBRIEISERALTEY. AAYWILO
BIEICIXELOHBEBEFERALTOET . @ TOE AT VKR (EI
UFDEFYIAT U EBELTRELTULET,

—>
1H Vin Vout
Input Inductor Vout
+
Cin Co
DC/DC
C@ 2X47_“F Converter L . 2X47.“F
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
* GND  GND

Fig. K: Test setup for measuring output voltage ripple

CURRENT PROBE

1H Vin Vout
. Input Inductor Cin Vout
100uF Co
DC/D
DC 0S con cibe 1uF 2X4TUF
Converter ! }
AX4TuF Ceramic Ceramic
Vin source Ceramic Capacitor Capacitor
L 4 GND GND

Fig. L: Test setup for measuring input
reflected ripple current
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12
10 & 3 3 3 3 & &
<
4_, 8
C
P
3 6|
5 —8— 400LFM
o
5 4 ]
O —— 200LFM
2 _—§
—A— NC(50)
0 \ \
30 40 50 60 70 80

Ambient Temp [DegC]

Fig-5.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=5.0V with
Vin=12.0V. Maximum component temperature =120°C

100 T T T T T T 6.00
95 | | | | |
I [ | | 5.00
% CTTr T
o Z 4.00
g 85 | - r o
> L g
S 80 bkt 2 3.00
© a
575 §
8 2.00
o
70
1.00
65
60 0.00
o 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10
Current [A] Current [A]
Fig-5.0v-2: Efficiency vs. load current and input Fig-5.0V-3: Power dissipation vs. load current and
voltage for Vout=5.0V. input voltage for Vout=5.0V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Tek 125kS/s 3 Acqgs
[ ] Tekstop | [ i ]
...... - SR
m‘ﬂ\ Amﬁ.\ ::: m e

~53V

Fig-5.0V-4: Turn-on transient for Vout=5.0V with
application of Vin at full rated load -current
(resistive) and 47uFx2 external capacitance at
Vin=12.0V.

Top trace: Vin (10V/div.)

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

Time scale: 2 ms/div.

Tek Stop | — ]

B
Chil 100mV ~&) M[20.00s A Chd & 8.20 A
5.00 A 5
i[20.00 %

Fig-5.0V-6: Output voltage response for Vout=5.0V
to positive load current step-change from 5A to 10A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2
ceramic.

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

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

Time scale: 20us/div.

Page 13 of 29

M2.004s A Chi /£ —800OMV

[30.60 % |
Fig-5.0V-5: Output voltage ripple (20mV/div.) for
Vout=5.0V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1pF ceramic at Vin=12.0V.
Time scale: 2 ps/div

SEH 20.0mvn )

Tek Stop | i

B}

Chi[ 100mV i M[20.0us] A Chd L 7.60 A

5.00 A G5
[20.00 %

Fig-5.0V-7: Output voltage response for Vout=5.0V
to negative load current step-change from 10A to
5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

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

Time scale: 20us/div.
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12
10 ® ~ ~ ~ ~ Y
<
- 8
[
o
o 6
5 —8— 400LFM
o
5 4 —
o —&— 200LFM
2 _—
—A— NC(50)
0 \ \
30 40 50 60 70 80

Ambient Temp [DegC]

Fig-3.3V-1: Available load current vs. ambient
temperature and airflow rates for Vout=3.3V with
Vin=12.0V. Maximum component temperature =120°C

100 — T 6.00
95 ‘ |
5.00
90 ;
l Z 4.00
= 85 | s
3 | 5
o 80 2 3.00
o a
w75 ]
E’ 2.00
70
65 1.00
60 0.00
0 1 2 3 4 5 6 7 8 9 10
Current [A] Current [A]
Fig-3.3V-2: Efficiency vs. load current and input Fig-3.3V-3: Power dissipation vs. load current and
voltage for Vout=3.3V. input voltage for Vout=3.3V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Tek 125kS/s 1 Acqs
[ T Te

~
wi
-
[=]
=
=M

5TV @l 20.0mvae ' M[2.004s A Chi £ —BOOMV
130.60 %

Fig-3.3V-4: Turn-on transient for Vout=3.3V with Fig-3.3V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load -current Vout=3.3V at full rated load current into a resistive

(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12.0V. 1pF ceramic at Vin=12.0V.
Top trace: Vin (10V/div.) Time scale: 2us/div

Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.

Tekstop | e Tekstop | —

1 i e AR AAAAA AN A AN A AN AN AN AR
MAAAAAMAAAMAR AR AR ANAN 1

B SR B
Chi[_100mV "3 M[20.0ps| A Chd S 7.60 A Chi[100mv vy ' M[20.045 A Chd X 7.60 A
5.00 A O 5.00 A G
i1[20.00 % i1[20.00 %

Fig-3.3V-6: Output voltage response for Vout=3.3V Fig-3.3V-7: Output voltage response for Vout=3.3V
to positive load current step-change from 5A to 10A to negative load current step-change from 10A to
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 5A with slew rate of -5A/us at Vin=12.0V.

ceramic. Co=47uFx2 ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.) Bottom trace: load current (5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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12

10 ® o o~ o~ o 8
<
L
C
o
3 6
5 —=®— 400LFM
o
5 4 —
©) —&— 200LFM

2 —1

—A— NC(50)
0 \ \
30 40 50 60 70 80

Ambient Temp [DegC]

Fig-2.5V-1: Available load current vs. ambient
temperature and airflow rates for Vout=2.5V with
Vin=12.0V. Maximum component temperature =120°C

100 — T 6.00
95 | | : : | |
L 5.00
90 o -
Lo Z 400
= 85 | I K]
5 o -
s 80 - 8 3.00
§ | | o
& ! ! 8
s w 8 2.00
| o
70 l
1 1.00
65 | | : |
60 L N R R 0.00
0 1 2 3 4 5 6 7 8 9 10 0o 1 2 3 4 5 6 7 8 9 10
Current [A] Current [A]
Fig-2.5V-2: Efficiency vs. load current and input Fig-2.5V-3: Power dissipation vs. load current and
voltage for Vout=2.5V. input voltage for Vout=2.5V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Tek 125kS/s 1 Acqs r
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2
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700V & ChZ 1.00V & M2.00ms Ch1 7 5.4V i 20.0mv 5 M2.00us] A Chi J —S00RV
i1[30.60 %

Fig-2.5V-4: Turn-on transient for Vout=2.5V with Fig-2.5V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load -current Vout=2.5V at full rated load current into a resistive

(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12.0V. 1pF ceramic at Vin=12.0V.
Top trace: Vin (10V/div.) Time scale: 2us/div

Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.

Telestop | —— R — Tekstop | —T ]

AN bt e p NI e ekt ke e R Ak ik Yy
WAV 1 e AN AN AN A AN A AN

4 B
Chil T00mv v ' M20.0us A Cha 7 7.60 A Chi[_100mV & M|205.0p.s Al Cha " 760A
@EE 5.00 A QH @R 5.00 A 5
i1[20.00 % | i[20.00 % |
Fig-2.5V-6: Output voltage response for Vout=2.5V Fig-2.5V-7: Output voltage response for Vout=2.5V
to positive load current step-change from 5A to 10A to negative load current step-change from 10A to
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 5A with slew rate of -5A/us at Vin=12.0V.
ceramic. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.) Bottom trace: load current (5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Fig-2.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=2.0V with
Vin=12.0V. Maximum component temperature =120°C
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Current [A] Current [A]
Fig-2.0V-2: Efficiency vs. load current and input Fig-2.0V-3: Power dissipation vs. load current and
voltage for Vout=2.0V. input voltage for Vout=2.0V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Tek 125kS/5[ 1 Acgs
T
[ I

~53V

Fig-2.0V-4: Turn-on transient for Vout=2.0V with
application of Vin at full rated load -current
(resistive) and 47uFx2 external capacitance at
Vin=12.0V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Tek Stop | i ]
) g M ; g g

B
Chi[ 100mV v M[20.0us] A Chd & 7.60 A
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Fig-2.0V-6: Output voltage response for Vout=2.0V
to positive load current step-change from 5A to 10A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2
ceramic.

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

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

Time scale: 20us/div.

Tek Stop | [ iy 1

SEH 20.0mvn ) ' M2.004s A Chi /£ —800OMV
1130.60 %

Fig-2.0V-5: Output voltage ripple (20mV/div.) for
Vout=2.0V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1pF ceramic at Vin=12.0V.

Time scale: 2us/div

Tek Stop | i ]

B
Chi[ 100mV v M[20.0us] A Chd L 7.60 A
5.00 A <24
[20.00 %

Fig-2.0V-7: Output voltage response for Vout=2.0V
to negative load current step-change from 10A to
5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

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

Time scale: 20us/div.
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Fig-1.8V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.8V with
Vin=12.0V. Maximum component temperature =120°C
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Fig-1.8Vv-2: Efficiency vs. load current and input Fig-1.8V-3: Power dissipation vs. load current and
voltage for Vout=1.8V. input voltage for Vout=1.8V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-1.8V-4: Turn-on transient for Vout=1.8V with
application of Vin at full rated load -current
(resistive) and 47uFx2 external capacitance at
Vin=12.0V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Tek Stop

B
Chil 100mV ~&) M[20.00s A Chd £ 7.60 A
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Fig-1.8V-6: Output voltage response for Vout=1.8V
to positive load current step-change from 5A to 10A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2
ceramic.

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

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

Time scale: 20us/div.
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Fig-1.8V-5: Output voltage ripple (20mV/div.) for
Vout=1.8V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1pF ceramic at Vin=12.0V.
Time scale: 2us/div
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Fig-1.8V-7: Output voltage response for Vout=1.8V
to negative load current step-change from 10A to
5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

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

Time scale: 20us/div.
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FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output
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Fig-1.5V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.5V with
Vin=12.0V. Maximum component temperature = 120°C
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Fig-1.5V-2: Efficiency vs. load current and input Fig-1.5V-3: Power dissipation vs. load current and
voltage for Vout=1.5V. input voltage for Vout=1.5V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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EFDIL e Senrr: Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output
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Fig-1.5V-4: Turn-on transient for Vout=1.5V with Fig-1.5V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load -current Vout=1.5V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12.0V. 1pF ceramic at Vin=12.0V.

Top trace: Vin (10V/div.) Time scale: 2us/div
Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
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' : u : . : : ' : : : ; :
S . « _ R “
B{ 4}
Chi[ 100mV v M[20.0us] A Chd & 7.60 A Chil 100mV vey ' M20.0us] A Chd . 7.60 &
5.00 A O8 5.00 A <5
[20.00 % ii[20.00 %

Fig-1.5V-7: Output voltage response for Vout=1.5V

to negative load current step-change from 10A to
-5A/us at Vin=12.0V.

Fig-1.5V-6: Output voltage response for Vout=1.5V
to positive load current step-change from 5A to 10A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 5A with slew rate of
ceramic. Co=47uFx2 ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.) Bottom trace: load current (5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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EFDIL e Senrr: Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output
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Fig-1.2V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.2V with
Vin=12.0V. Maximum component temperature =120°C
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Fig-1.2Vv-2: Efficiency vs. load current and input Fig-1.2V-3: Power dissipation vs. load current and
voltage for Vout=1.2V. input voltage for Vout=1.2V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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EFDIL e Senrr: Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output
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Fig-1.2V-4: Turn-on transient for Vout=1.2V with Fig-1.2V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load -current Vout=1.2V at full rated load current into a resistive

(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12.0V. 1pF ceramic at Vin=12.0V.
Top trace: Vin (10V/div.) Time scale: 2us/div

Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.

Teleswop | o Tekstop | T ]
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Fig-1.2V-6: Output voltage response for Vout=1.2V Fig-1.2V-7: Output voltage response for Vout=1.2V
to positive load current step-change from 5A to 10A to negative load current step-change from 10A to
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 5A with slew rate of -5A/us at Vin=12.0V.

ceramic. Co=47uFx2 ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.) Bottom trace: load current (5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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EFDIL e Senrr: Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output
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Fig-1.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=1.0V with
Vin=12.0V. Maximum component temperature =120°C
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Fig-1.0V-2: Efficiency vs. load current and input Fig-1.0V-3: Power dissipation vs. load current and
voltage for Vout=1.0V. input voltage for Vout=1.0V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.

http://www.fdk.co.jp Page 26 of 29 Ver 2.1 Dec.24,2008



EFDIL e Senrr: Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output
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Fig-1.0V-4: Turn-on transient for Vout=1.0V with Fig-1.0V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load -current Vout=1.0V at full rated load current into a resistive
(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12.0V. 1pF ceramic at Vin=12.0V.

Top trace: Vin (10V/div.) Time scale: 2us/div

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

Time scale: 2ms/div.
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Fig-1.0V-6: Output voltage response for Vout=1.0V Fig-1.0V-7: Output voltage response for Vout=1.0V
to positive load current step-change from 5A to 10A to negative load current step-change from 10A to
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 5A with slew rate of -5A/us at Vin=12.0V.

ceramic. Co=47uFx2 ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (5A/div.) Bottom trace: load current (5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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F DK Delivering Next Generation Technology

Sww Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Mechanical Drawing 7.7 max (0.303max)
50.80+0.5 5.Z2max
(2.000£0.020) (0.205max)
.| |l
2|3 ] ;
S [
—|wn 12345 678S 910 ; :
i i =
gl
. 2.54 (0.100) | D0.64
(00.025)
5.08 (0.200) 6.62 max
7.62(0.300) (0.260max)
10.160.400) SIDE VIEW OF BOARD
35.56 (1.400)
.1(1.500)
381 Y : Standard Type 3.2£0.5(0.126+0.020)
40.64 (1.600) Long Type 5.0£0.5(0.200£0.020)
43.18 (1.700)
45.72 (1.800)
1.27 48.26 (1.900)
FRONT VIEW OF BOARD Pin # Function
1 Vout
1.27 48.26 (1.900) 2 Vout
(0.050)
45.72 (1.800) 3 SENSE
43.18 (1.700) & Yol
5 GND
40.64(1.600) 6 GND
38.1(1.500) 7 vin
35.56 (1.400) 8 Vin
10.16(0.400) S TRACK
9 TRIM
7.62(0.300) 10 ON/OFF
5.08 (0.200)
2.54(0.100) ’
= ——ie o000 22222 000000
NS e Mb23 45 6785910—!
olm MR i Notes
S ©lg . . R .
= — —— All dimensions are in millimeters (inches).
Unless otherwise specified,
50.8 tolerances are +/- 0.25mm.
' (2.000) \ ' Connector material: Copper.
KEEP OUT AREA Connector finish: Tin over nickel.
$1.20(0.047) PLATED THROUGH HOLE Converter weight: 0.3202 (9.09).
: : Converter Height: 14.1mm max.
2.00(0,079) PAD SIZE BOTH SIDES
? Recommended through hole: ®1.2mm.
RECOMMENDED HOLE LAYOUT Recommended Pad Size: ®2.00mm
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EFDIL e Senrr: Series

FPLS12TR7510%*

6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Part Numbering Scheme

Nominal

Product Size Sub Series Inout Mounting Output Rated ON/OFF Pin
SEIHES b Scheme Voltage Current Logic Shape
Voltage
FP L S 12 T R75 10 * *
Series Large | S With trackin 12: 19V Through b 0.75V ble: 10A N: Negative |A: Standard
Name 9 ' 9 ' Hole ( é%%rzzgea&e' P: Positive | C: Long
Cautions

NUCLEAR AND MEDICAL APPLICATIONS: FDK Corporation products are not authorized for use as critical
components in life support systems, equipment used in hazardous environments, or nuclear control systems
without the written consent of FDK Corporation.

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.

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