F DK Delivering Next Generation Technology

;M/W’ Series

FPLS12TR7525*A

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output

The Seans2 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.

DC/DC Sunrs2 POL

6.0V-14.0V

IBA DPA

The FPLS converters incorporate an output voltage
tracking function that enables various sequenced
start-up and shut-down scenarios when using
multiple converters.

FPLS

The FPLS12TR7525*A converter of the SeAns2
Series delivers 25A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc

to 5.5Vdc. The thermal performance of the

FPLS12TR7525*A is best-in-class.

Senps2 FPLS12TR7525*A 0.7525V 5.5V
FPLS12TR7525*A

This leading edge thermal performance results from
electrical, thermal and packaging design that is
optimized for high density circuit card conditions.
Extremely high quality and reliability are achieved
through advanced circuit and thermal design
techniques and FDK’s state of the art in-house
manufacturing processes and systems.

FDK

Applications
¢ |Intermediate Bus Architecture

e Telecommunications
o Data/Voice processing
e Distributed Power Architecture

o Computing (Servers, Workstations)
( )

http://www.fdk.co.jp
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FPLS12TR7525*A

Features
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Delivers up to 25A (138W)
25A (138W)

High efficiency, no heatsink required

Negative and Positive ON/OFF logic
ON/OFF

Industry-standard SIP pinout
SIP

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

Programmable output voltage via external resistor
No minimum load required
Start up into pre-biased output

Output voltage tracking/sequencing function
/

Remote ON/OFF
ON/OFF

Auto-reset output over-current protection
Auto-reset over-temperature protection

High reliability, MTBF = TBD Million Hours
: MTBF = TBD Million Hours

RoHS compliant

RoHS

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

All materials meet UL94, V-0 flammability rating
UL94 V-0

Ver 1.0 May.27,2008
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FPLS12TR7525*A

Preliminary Data Sheet

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output

Electrical Specifications

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

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 -0.3 15 Vdc
Operating Temperature Ambient temperature -40 85 °C
Storage Temperature -55 125 °C
Output Voltage 0.7525 5.5 Vdc
Tracking Voltage TBD TBD Vdc
FEATURE CHARACTERISTICS
Switching Frequency 320 kHz
Output Voltage Programming Range By external resistor. See trim table-1 0.7525 55 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 Page27. Part Numbering Scheme

Module Off 24 Vin Vdc

Module On -5 0.8 Vdc
ON/OFF Control (Positive Logic) See Page27. Part Numbering Scheme

Module Off -5 Vin-2.7 | Vdc

Module On Vin-1.0 Vin Vdc
Tracking Slew Rate TBD TBD |V/msec
Tracking Delay Time t[r):cl:?i,ngovrgl’?ggé min to application of TBD msec
Tracking Accuracy

Power-up:2V/ms TBD TBD mV

Power-down:1V/ms TBD TBD mV

' Absolute Maximum Ratings

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.

http://www.fdk.co.jp
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FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) ( )

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
Input Under Voltage Lockout
Turn-on Threshold 5.4 Vdc
Turn-off Threshold 4.3 Vdc
Maximum Input Current 25A0ut at 6.0Vin
Vout=5.0V (25Adc at 8.0Vdc in) 16.8 Adc
Vout=3.3V 15.2 Adc
Vout=2.5V 11.7 Adc
Vout=2.0V 9.6 Adc
Vout=1.8V 8.8 Adc
Vout=1.5V 7.4 Adc
Vout=1.2V 6.2 Adc
Vout=1.0V 54 Adc
Input Stand-by Current (module disabled) 3.5 mA
Input No Load Current Vout=5.0V 115 mA
Vout=3.3V 86 mA
Vout=2.5V 66 mA
Vout=2.0V 55 mA
Vout=1.8V 51 mA
Vout=1.5V 45 mA
Vout=1.2V 40 mA
Vout=1.0V 37 mA
Input Reflected-Ripple Current See Fig.J for setup (BW=20MHz)
Vout=5.0V 40 mAp-p
Vout=3.3V 34 mAp-p
Vout=2.5V 29 mAp-p
Vout=2.0V 25 mAp-p
Vout=1.8V 24 mAp-p
Vout=1.5V 21 mAp-p
Vout=1.2V 18 mAp-p
Vout=1.0V 16 mAp-p

http://www.fdk.co.jp Page 3 of 27 Ver 1.0 May.27,2008



EF DL e Senpsr2 Series

FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) ( )

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. I)
Peak to Peak Vout=1.0Vdc 10 20 mVp-p
Peak to Peak Vout=5.0Vdc 20 60 mVp-p
External Load Capacitance Plus full load (resistive)
Min ESR > 1mQ 1000 MUF
Min ESR > 10mQ 5000 MF
Output Current Range 0 25 A
Output Current Limit Inception (lout) Vout=3.3Vdc 35 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 6.5 Arms

DYNAMIC RESPONSE

lout step from 12.5A to 25A with di/dt=5A/JS |Co=47lF x 2 ceramic + 1uF ceramic 160 mV
Setting time (Vout < 10% peak deviation) 40 uS
lout step from 25A to 12.5A with di/dt=-5A/uS |Co=47uF x 2 ceramic + 1uF ceramic 160 mV
Setting time (Vout < 10% peak deviation) 40 S
EFFICIENCY Full load (20A)
Vout=5.0Vdc 94.5 %
Vout=3.3Vdc 92.0 %
Vout=2.5Vdc 90.0 %
Vout=2.0Vdc 88.0 %
Vout=1.8Vdc 87.0 %
Vout=1.5Vdc 84.5 %
Vout=1.2Vdc 82.0 %
Vout=1.0Vdc 79.5 %

http://www.fdk.co.jp Page 4 of 27 Ver 1.0 May.27,2008



F DK Delivering Next Generation Technology

GJMW’ Series

FPLS12TR7525*A

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output
Operation

Input and Output Impedance

The FPLS12TR7525*A converter should be
connected to a DC power source using a low
impedance input line. In order to counteract the
possible effect of input line inductance on the stability
of the converter, the use of decoupling capacitors
placed in close proximity to the converter input pins is
recommended. This will ensure stability of the
converter and reduce input ripple voltage. Although
low ESR Tantalum or other capacitors should
typically be adequate, very low ESR capacitors
(ceramic, over 100uF) are recommended to minimize
input ripple voltage. The converter itself has on-board
internal input capacitance of 10uF with very low ESR
(ceramic).

FPLS12TR7525*A

ESR
ESR ( 100F
) ESR 10uF

The FPLS12TR7525*A is capable of stable operation
with no external capacitance on the output. To
minimize output ripple voltage, the use of very low
ESR ceramic capacitors is recommended. These
capacitors should be placed in close proximity to the

load to improve transient performance and to
decrease output voltage ripple.
FPLS12TR7525*A
ESR
ESR

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.

Preliminary Data Sheet

ON/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/OFF (10 ) A 5 , 6 )
ON/OFF
2
ON 10 Low
OFF 10 High Vin
ON 10
High Vin OFF 10
Low

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
ON/OFF Vin
ON/OFF

ON/OFF
(@) Low 0.3mA

For a negative logic option, the ON/OFF pin (pin10) 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

ON/OFF
TTL CMOS
—O Vin Vout O ON/OFF
R* 75kQ Vin
. (A )
Vin —O ON/OFF ON/OFE
SRioad () 08V Low 0.2mA
1 (c) 2.3V-5V High 0.25mA
(d) Vin 0.75mA
—O GND TRIM O
CONTROL
INPUT
Fia. A: Circuit confiquration for remote ON/OFF
http://www.fdk.co.jp Page 5 of 27 Ver 1.0 May.27,2008



F DK Delivering Next Generation Technology

;M/W’ Series

FPLS12TR7525*A

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output

Output Voltage Programming (Pin 9)

The output voltage of the FPLS12TR7525*A
converter can be programmed from 0.7525V to 5.5V
by using an external resistor or a voltage source

FPLS12TR7525*A
0.7525V 55V

External Resistor

An external trim resistor, Rrgriv, should be connected
between TRIM (pin 9) and GND (pin 5 & 6); see Fig.
B. The value of Rrry, in kQ, for a desired output
voltage, Voreq, in V, is given by:

Rmw TRIM (@ ) GND (5 6 )
B RTRIM
10.5
RTRIM = -1 [kQ]

(Voneq - 0.7525)

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 Rrgy, Table 1 also
shows the closest available standard resistor value.

Rrem given volue of Rexr, in kQ, is given by:
1%  0.5% v
l 2 CTRL
Table 1
Table 1 v —07 (l+ REXT)(VO—REQ - 0.7525) V
CTRL — Y1 7 [ ]
15
O——— 0O Vi Vout O Table 2 lists values of Verrl for Rexr=0 and
REXT:15kQ.
Vin CRON(OFF :§> Rload Table 2 Rexq=0 Rexr=15Kk Verm
e} O GND TRIM O—| Table 2: Control Voltage [Vdc]
}RTR""' Vorea [V] Verre (Rext=0) VerrL (Rext=15k)
0.7525 0.700 0.700
1.0 0.684 0.436
Fig.B: Configuration for programming output voltage
¢ 9 prog g P g 1.2 0.670 0.223
1.5 0.650 -0.097
1.8 0.630 -0.417
2.0 0.617 -0.631
2.5 0.584 -1.164
3.3 0.530 -2.017
5.0 0.417 -3.831
55 0.384 -4.364
http://www.fdk.co.jp Page 6 of 27 Ver 1.0 May.27,2008
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Table 1: Trim Resistor Value

The Closest
Vores [V] Rrem [kQ) Standard Value [kQ]
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, VcrrL, 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.

TRIM Vera
TRIM

The voltage of the control voltage Vcrre, in V, for a
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;M/W’ Series

FPLS12TR7525*A

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output

Output Voltage Tracking

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

Preliminary Data Sheet

Simultaneous

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

FP1 FP2
circuitry shown in Fig.C to Fig.E. If voltage tracking is 2 (Fig. D) FP1 Vout
not needed, the TRACK pin should be connected to FP2 TRACK
Vin or left open. FP2 TRACK Vofp2
FPLS 3
FP1
Vofpl
Vout O
Fig. C Fig. E DC/DC
Converter
TRACK Vin
Sequential EP2
. Vofp2
Sequential start-up and shut-down of converters FP1 Vout O
and FP2 (Fig.C) is enabled by placing an On/Off DC/DC
circuit between the Vout pin of FP1 and the On/Off Converter
pin of FP2. TRACK —
FP1 FP2 (Fig C) /
FP  Vout FP2 /
FP1 FP2
OLH Vin Vout Vopt OVin T Vin Vout 40V0fp2 / \I\
C/DC . ‘
Clc:))nveDner Czr?\ﬁeDrir n——/_ D ¥
On/Off
on/off | |
D oV & MI0odms A Chi S E00mV D oV & M4 00ms A Chi % E00mV
On/Off Chl Loav & Chi 106V &
o———{ On/off RIS
Fig. D: Simultaneous
Lis L1
l&nn:o: v WTiEe A TR T TR i?l:o: v WTEEe A TR TR
Fig. C: Sequential
http://www.fdk.co.jp Page 7 of 27 Ver 1.0 May.27,2008



F DK Delivering Next Generation Technology

;!MW’ Series

FPLS12TR7525*A

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output

Ratiometric

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

FP1 FP2 (Fig E)  FP1

FP2 TRACK
R1 R2 2

(Fig. E)

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:
FP1 FP2
R1 R2

VO,FPZ — Rz
VO,FPl I:21 + R2

A recommended value for R2 is 10kQ

R2 10 Q
FP1
Vofpl
Vout
DC/DC
Converter
R1
FP2
Vout VOfgz
DC/DC
Converter R
TRACK

Tk Fun | Trig? Tk 5top

| TR Midems A Chi 7 Sodmv | TR MAdems A Chi v Eodmv
E RN Ch 106V

Fig. E: Ratiometric

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 4.4V. It will then turn on automatically when
the input voltage reaches typically 5.5V.

TYP 4.4V
TYP 55V

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).

- - HICCUP
Vout ( )

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).

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 35A must
be used in the positive input line.
UL60950 ENG0950
SELV
ELV ELV

35A

Ver 1.0 May.27,2008
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;MNJ’ Series

FPLS12TR7525*A

6-14Vdc Input, 25A, 0.7525-5.5Vdc 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.

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.

Fig *V-# *
# Fig *V-2 *

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.

FDK

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.

0.060”(1.6mm) 4 PCB
2
2 701am
PCB
http://www.fdk.co.jp
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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. F & Fig. G)
FDK 50LFM(

NC)  600LFM 30 85

(IR)

Fig G: 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. H.

AWG40

Ver 1.0 May.27,2008
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FPLS12TR7525*A

6-14Vdc Input, 25A, 0.7525-5.5Vdc 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 10 to pin 1.
*V-1
NC(50LFM)  400LFM 30 85

10 1

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 (25A)

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. H should not
exceed 120°C in normal operation.

0} 120
(ii) (25A)

120
120

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.

Thermocouple

Fig. H: 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. | was used to
obtain the output voltage ripple. And Fig. J 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.

J 1
MF
Is
TuH Vin Vout 0
Input Inductor Vout
Cin Co
—_ DC/DC —4 1
- 2)(47,”’: Converter - 1“’:. - ZX47.HF
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
GND GND o

Fig. I: Test setup for measuring output voltage ripple

—_—
TuH Vin Vout 0
Input Inductor Vout

Cin
Co
_ DC/DC B 4
__ 100uF __ 1uF __ 2x47uF
OS con Converter Ceramic Ceramic
Vin source 4x47uF Capacitor Capacitor
Ceramic
GND GND o

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

Ver 1.0 May.27,2008
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6-14Vdc Input, 25A, 0.7525-5.5Vdc Output
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30
25 I—I—Iﬁ\r g
\‘;\L\\\
<20 l\‘\‘i‘\»\
" R
%15 -
(&)
E10
3 —=—400LFM
5 ——200LFM |
—&— 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

95
90
85
80
75
70
65

Efficiency [%]

60

Current [A]

Current [A]

Fig-5.0Vv-2: Efficiency vs. load current and input
voltage for Vout=5.0V.

http://www.fdk.co.jp

Fig-5.0V-3: Power dissipation vs. load current and
input voltage for Vout=>5.

Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.

ov.

Page 11 of 27
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Tek Fun  — E— Trig?
u
i T
] o
[ 1
[ 3
it
N

Tek Stop [

if
y

EEHl 20, mvih MZ.00us A Chi - 1.20mV

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.

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 +
1uF ceramic at Vin=12.0V.

Time scale: 2 ps/div

Tek 5lop — ]

4

MZ0.0m5 A Chd S 16.4 A

10,0 A Lk

Chi| 200mv b
Cha

Tek Stop  — 1 ]

T MI0.0ps A Chd v 16.4 A
10.0 A c7h

[Ch

Fig-5.0V-6: Output voltage response for Vout=5.0V
to positive load current step-change from 12.5A to
25A with slew rate of 5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.

Fig-5.0V-7: Output voltage response for Vout=5.0V
to positive load current step-change from 25A to
12.5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.
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I DK Delivering Next Generation Technology ;!A;pﬁ: Series

FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output
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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
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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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F DK Delivering Next Generation Technology

;M/W’ Series
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6-14Vdc Input, 25A, 0.7525-5.5Vdc Output
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Fig-3.3V-4: Turn-on transient for Vout=3.3V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12.0V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig-3.3V-5: Output voltage ripple (20mV/div.) for
Vout=3.3V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12.0V.

Time scale: 2us/div

Tek slop — ]

[

chil 200my k] 6.4 4

EIE 10.0 A5

Tek stop

B

M20,0us A Chd v 16.4 A

EIE 10.0 A W

Chi| 200my “h

Fig-3.3V-6: Output voltage response for Vout=3.3V
to positive load current step-change from 12.5A to
25A with slew rate of 5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.

Fig-3.3V-7: Output voltage response for Vout=3.3V
to positive load current step-change from 25A to
12.5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.
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F DK Delivering Next Generation Technology ;!A;pﬁ: Series

FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output
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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
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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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6-14Vdc Input, 25A, 0.7525-5.5Vdc Output

Preliminary Data Sheet
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Fig-2.5V-4: Turn-on transient for Vout=2.5V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12.0V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig-2.5V-5: Output voltage ripple (20mV/div.) for
Vout=2.5V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12.0V.

Time scale: 2us/div
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Fig-2.5V-6: Output voltage response for Vout=2.5V
to positive load current step-change from 12.5A to
25A with slew rate of 5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.

Fig-2.5V-7: Output voltage response for Vout=2.5V
to positive load current step-change from 25A to
12.5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.
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I DK Delivering Next Generation Technology ;!A;pﬁ: Series

FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output
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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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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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FPLS12TR7525*A
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Vin=12.0V.

Top trace: Vin (10V/div.)

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

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

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

Time scale: 2us/div

B

Chi 200my ki
EIE 0.0 A rh

M 20,05 A Chd & 16,0 A

Tek stop — ]

- :

W26.0ps A Chd % 16.0A
EEE 10.0 A i

Co=47uFx2 ceramic.

Top trace: output voltage (200mV/div.)
Bottom trace: load current (10A/div.)
Time scale: 20us/div.

Fig-2.0V-6: Output voltage response for Vout=2.0V
to positive load current step-change from 12.5A to
25A with slew rate of 5A/us at Vin=12.0V.

Fig-2.0V-7: Output voltage response for Vout=2.0V
to positive load current step-change from 25A to
12.5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.
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I DK Delivering Next Generation Technology ;!A;pﬁ: Series

FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output
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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-1.8V-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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FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 0.7525-5.5Vdc Output
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Fig-1.8V-4: Turn-on transient for Vout=1.8V with Fig-1.8V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=1.8V at full rated load current into a resistive

(resistive) and 47uFx2 external capacitance at load with external capacitance 47uFx2 ceramic +
Vin=12.0V. 1uF 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-1.8V-6: Output voltage response for Vout=1.8V Fig-1.8V-7: Output voltage response for Vout=1.8V
to positive load current step-change from 12.5A to to positive load current step-change from 25A to
25A with slew rate of 5A/us at Vin=12.0V. 12.5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic. Co=47uFx2 ceramic.
Top trace: output voltage (200mV/div.) Top trace: output voltage (200mV/div.)
Bottom trace: load current (10A/div.) Bottom trace: load current (10A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 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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Fig-1.5V-4: Turn-on transient for Vout=1.5V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12.0V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig-1.5V-5: Output voltage ripple (20mV/div.) for
Vout=1.5V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12.0V.

Time scale: 2us/div
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Fig-1.5V-6: Output voltage response for Vout=1.5V
to positive load current step-change from 12.5A to
25A with slew rate of 5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.

Fig-1.5V-7: Output voltage response for Vout=1.5V
to positive load current step-change from 25A to
12.5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.
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I DK Delivering Next Generation Technology ;!A;pﬁ: Series

FPLS12TR7525*A Preliminary Data Sheet

6-14Vdc Input, 25A, 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-1.2V-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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Fig-1.2V-4: Turn-on transient for Vout=1.2V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12.0V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig-1.2V-5: Output voltage ripple (20mV/div.) for
Vout=1.2V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12.0V.

Time scale: 2us/div
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Fig-1.2V-6: Output voltage response for Vout=1.2V
to positive load current step-change from 12.5A to
25A with slew rate of 5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.

Fig-1.2V-7: Output voltage response for Vout=1.2V
to positive load current step-change from 25A to
12.5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.
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6-14Vdc Input, 25A, 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.
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Fig-1.0V-4: Turn-on transient for Vout=1.0V with
application of Vin at full rated load current
(resistive) and 47uFx2 external capacitance at
Vin=12.0V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig-1.0V-5: Output voltage ripple (20mV/div.) for
Vout=1.0V at full rated load current into a resistive
load with external capacitance 47uFx2 ceramic +
1uF ceramic at Vin=12.0V.

Time scale: 2us/div
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Fig-1.0V-6: Output voltage response for Vout=1.0V
to positive load current step-change from 12.5A to
25A with slew rate of 5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.

Fig-1.0V-7: Output voltage response for Vout=1.0V
to positive load current step-change from 25A to
12.5A with slew rate of -5A/us at Vin=12.0V.
Co=47uFx2 ceramic.

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

Bottom trace: load current (10A/div.)

Time scale: 20us/div.
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Mechanical Drawing
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Pin Connections

Pin # Function
1 Vout
Vout

SENSE
Vout
GND
GND

Vin
Vin

TRACK
TRIM

ON/OFF

Ol |N|o|oa|l~|lw]N

N
o

Part Numbering Scheme

Notes
All dimensions are in millimeters (inches).
Unless otherwise specified, tolerances are +/- 0.25mm.
Connector material: Copper.
Connector finish: Tin over nickel.
Converter weight: 0.320z (9.09).
Converter Height: 14.1mm max.
Recommended through hole: ®1.2mm.

Product . . Nominal |\ inting|  Output | Rated  ONJ/OFF Pin
. Size Sub Series Input :
Series Scheme Voltage Current Logic Shape
Voltage
FP L S 12 T R75 25 * A

Series - . ) Through 0.75V ) N: Negative

Name Large | S: With tracking | 12: 12V Hole (Péc;%rizgéaeb)le. 25A P Positive Standard
Cautions

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

SPECIFICATION CHANGES AND REVISIONS: Specifications are version-controlled, but are subject to

change without notice.

http://www.fdk.co.jp

Page 27 of 27 Ver 1.0 May.27,2008



