F DK Delivering Next Generation Technology

5;«/3;: Series

FPMS12TR7510%A

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

The SeAps2 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.

SEEREIDC/DCIUN —ID TEAPLZ Y- R IZE RIBEDPOLIIN -5
LRLHFRITHH TENERNEE. RTEERELZRELE
Yo ANEE6OV-140VTEELET DT, COIN 4T, EHE. &
WHABERE. 2R RUAZOLHEVERETOREEENER
SNBIBA, XIIDPATHFERICHRETY

The FPMS converters incorporate an output voltage
tracking function that enables various sequenced
start-up and shut-down scenarios when using
multiple converters.
FPMSIvN-2I3 R DN - 4% E AT DI, BET Dk vy
AEB R MMEILEATRECT HHABEM YV EEEEFOTLET,

The FPMS12TR7510*A converter of the SzAps2
Series delivers 10A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc
to 5.5Vdc. The thermal performance of the
FPMS12TR7510*A is best-in-class: Little derating is
needed up to 85°C, under natural convection.

Senrez S -2° 0 FPMS12TRI510%A (£ 3 L\ & [E #& £ T0.7525V ~
55V A ZEEEHLET . FPMS12TRIS10%AD R E R H (X728 5L
NLTT BRI TR, 85°COEBLT. bTHETI—TVI LB EELE
HA,

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.

ESERET. MEBERE. RUNYT-V VT R ORRTHIREHKDE
EHER. SEERERRAICRBELEIATOET, FEICBN-S
BLEEREEEGRBHEG. RERG RN . RUFDKORELHD
B#&EIrtAlc kY =53hET,

Applications

¢ Intermediate Bus Architecture
ShREIN ARV ATA

e Telecommunications FLaLYATLA

o Data/Voice processing 7-5LIEYRATA

e Distributed Power Architecture
PEREEIRVATA

e Computing (Servers, Workstations)
WE - ABERG =N = T=HIRT-Vay
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Features
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Delivers up to 10A (55W)

10A (44W)FE THIA AT HE

High efficiency, no heatsink required
ENE-RBENTE

Output voltage tracking/sequencing function
HABENYRVT /- A EE

Negative and Positive ON/OFF logic
ON/OFFRY IIE N T47 &KV 747

Industry-standard SIP pinout

EFIZREDSIPE VLTI

Small size and low profile: 1.0” x 0.472” x 0.195”
nominal

INEE BT (25.4 x 12.0 x 4.95mm)

Programmable output voltage via external resistor
NEEROERICKYI R FLATRE G N EE

No minimum load required DARETE
Start up into pre-biased output
HAITYNAT A B> THEEN AT AE

Output voltage tracking HABENYFU T HEE
Remote ON/OFF I)E—ON/OFFH48e
Auto-reset output over-current protection
BERREREE: BBER

Auto-reset over-temperature protection
MERINZREREE: BBER

High reliability, MTBF = 1 Million Hours

= {E#EM: MTBF = 1 Million Hours

RoHS compliant RoHS#EHL

UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN 60950(Pending)
UL60950. CB SchemeBRi3HF &)

All materials meet UL94, V-0 flammability rating
£TOEREIE UL V-0IZE &

Ver 1.2 May 28, 2008



F DK Delivering Next Generation Technology

Smm Series
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Preliminary Data Sheet

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 otherwisenoted.
EEMNBNES ETOLKRITIEESN-ANEE. &7, BEGZETERAINLET,

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 5.5 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 tl?:clzzla()i,nzovnglggé i) 62 Ep B EEe @ TBD msec
Tracking Accuracy

Power-up:2V/ms TBD TBD mV

Power-down:1V/ms TBD TBD mV

' Absolute Maximum Ratings

xR KELE

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 BRAEREELR AN, HEQE T EEEOET. RUE 1-IOBIBESISECT I ENHYET,
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FPMS12TR7510*A Preliminary Data Sheet

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

Electrical Specifications (Continued) E&RaEH (=)

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 10Aout at 6.0Vin
Vout=5.0V (10Adc at 8.0Vdc in) 6.7 Adc
Vout=3.3V 6.0 Adc
Vout=2.5V 4.7 Adc
Vout=2.0V 3.8 Adc
Vout=1.8V 3.5 Adc
Vout=1.5V 29 Adc
Vout=1.2V 24 Adc
Vout=1.0V 2.1 Adc
Input Stand-by Current (module disabled) 2.4 mA
Input No Load Current Vout=5.0V 111 mA
Vout=3.3V 77 mA
Vout=2.5V 57 mA
Vout=2.0V 43 mA
Vout=1.8V 38 mA
Vout=1.5V 31 mA
Vout=1.2V 24 mA
Vout=1.0V 21 mA
Input Reflected-Ripple Current See Fig.J for setup (BW=20MHz)
Vout=5.0V 50 mAp-p
Vout=3.3V 40 mAp-p
Vout=2.5V 30 mAp-p
Vout=2.0V 30 mAp-p
Vout=1.8V 25 mAp-p
Vout=1.5V 20 mAp-p
Vout=1.2V 20 mAp-p
Vout=1.0V 15 mAp-p

http://www.fdk.co.jp Page 3 of 27 Ver 1.2 May 28, 2008
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FPMS12TR7510*A Preliminary Data Sheet

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

Electrical Specifications (Continued) E&RaEH (=)

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 15 30 mVp-p
Peak to Peak Vout=5.0Vdc 35 75 mVp-p
External Load Capacitance Plus full load (resistive)
Min ESR > 1mQ 1000 MUF
Min ESR > 10mQ 2000 MF
Output Current Range 0 10.0 A
Output Current Limit Inception (lout) Vout=3.3Vdc 14 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 2.8 Arms

DYNAMIC RESPONSE

lout step from 5A to 10A with di/dt=5A/uS Co=47F x 2 ceramic + 1uF ceramic 100 mV
Setting time (Vout < 10% peak deviation) 20 uS
lout step from 10A to 5A with di/dt=-5A/uS Co=47JF x 2 ceramic + 1uF ceramic 100 mV
Setting time (Vout < 10% peak deviation) 20 S
EFFICIENCY Full load (10A)
Vout=5.0Vdc 93.5 %
Vout=3.3Vdc 91.5 %
Vout=2.5Vdc 90.5 %
Vout=2.0Vdc 89.0 %
Vout=1.8Vdc 88.0 %
Vout=1.5Vdc 86.5 %
Vout=1.2Vdc 83.5 %
Vout=1.0Vdc 81.0 %

http://www.fdk.co.jp Page 4 of 27 Ver 1.2 May 28, 2008
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FPMS12TR7510%A

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

Operation
Input and Output Impedance

The FPMS12TR7510*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 3uF with very low ESR
(ceramic).
FPMS12TR7510*AE A S BRI IFEA UL -4 VA THEREL TS, 2
IN-IDEREEICEEDHDIANVT150AZMA D=0, 3N -4D
AAEVDBEIZT TV IT U EA T B EEHEOLET . O
NIZKYIINIDREEEEREEICL. ARV T VEEEMHILET
{EESREVAN . RIS ZDMDIVTUb—BIICIEREHYEE AN,
AAPWTVEFNT BF=HIZIE, FFFEITEESRIVT Vv H (17399 T100
UFLE)EHELES v -8 T A NERRITHBIEESRO3 1 Ft7
WIAAWTHEREBLTVET,

The FPMS12TR7510*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.
FPMS12TR7510%AIX HE A T (F 0T U A BOKEE TR EL TE)
ELET B AWV E RN 5180 iBIEESRO©FIVIIVT VY D
BEHRELET . BEROHMER LEH AT VERDI=HIZAR D
SEREICABIRESRE IV T VI ERET HLEHHOLET,

Note that the converter does not have a SENSE pin
to counteract voltage drops between the output pins
and the load. The impedance of the line from the
converter output to the load should thus be kept as
low as possible to maintain good load regulation.
CONAFEAHFEATBOEREN T EHET SEUAHF &%
FTOWEEA BEOEVERFTEERIFT 012, w40 A
DOATMETDI AV T VAL T EEZRYIEL TS,

—O Vin Vout ©
R*
Vin —O ON/OFF
<§_R|oad
—O GND TRIM O
CONTROL
INPUT

Fia. A: Circuit confiauration for remote ON/OFF

http://www.fdk.co.jp
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ONJ/OFF (Pin 5)

The ON/OFF pin (pin 5) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (pin 3), 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 5
should be at logic low or left open, and to turn the
converter off Pin 5 should be at logic high or
connected to Vin. In the positive logic option, to turn
the converter on Pin 5 should be at logic high,
connected to Vin or left open, and to turn the
converter off Pin 5 should be at logic low.
ON/OFFifF(BEHEEVIEEAD &SI, ¥'IUN BB EREELLIZYE-H
EEICLYIUN—4%ZON/OFFF2DIfEhNET, 0 T7ENYT47
AV IS T 518, 28858 D) E—Pav -V ERIRFRETY
MNT(TET VAV DIBE AN -FEONT BITIZEBEL VELowbA b, XIF
RIEHEL . AN 9% OFF T BIZIF5BEL UEHighL N )L XIFVinkiE
BMELES KV T 17V DF/E . AN -4EO0NT BIZ[F5HELVE
HighLA'lb, VinlTHERE, RITREEREEL . AN 4% OFF§ BHICI35&LEY
FLowbA' WZLET,

For a positive logic option, the ON/OFF pin (pin5) is
internally pulled-up to Vin. An open collector (open
-drain) transistor can be used to drive Pin 5.

The device driving Pin 5 must be capable of:

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

K'Y T4 A7 VAV DIHE . ON/OFFEVIZEY 1-WREBTVInIZT WTy7'E
NTWET F-7VaAI3F-7UFLAY) DIV R9HON/OFFE™Y D%
YEICEFRRTAET Y,
ON/OFFEVHIR1ET BT NARICIE T REENDRBETT,

(a) LowbA N TO.3mARREE D VU I8E S

For a negative logic option, the ON/OFF pin (pin5) is
internally pulled-down. A TTL or CMOS logic gate, or
an open collector (open-drain) transistor can be used
to drive Pin 5. 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 5 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 T4T ATV DIHE  ON/OFFEVIEE 1-WNER T NEIvShTL
F9, TTL. CMOSBY™vY., XIEA-7VaALIaF=7 UM AY) DIFVY 2%
ON/OFFE Y DR MEIERATRIBETY o £—7 VALY (=T UM UAY) DIV
AEE AT HEFIL75k Q DT LTy 7 A Vinl L TS0,
(BASER)

ON/OFFEVHIR1ET BT NARICIE T REENDBETY,

(b) 0.8VIL T DLowbA' L TO2mAETDYUIHES

(c) 2.3V-5VDHighRy LA L TO.25mAE TH LI RE N

(d) VinfE#HtaF (2 (20.75mAE TOHHREE S
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FPMS12TR7510%A

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

Output Voltage Programming (Pin 2)

The output voltage of the FPMS12TR7510*A
converter can be programmed from 0.7525V to 5.5V
by using an external resistor or a voltage source

FPMS12TR7510xAD £ W B (XN SEHZER T 5H . RILHEE
EEENNT AZET 0.7525V~55VETRIZEAIRETY

External Resistor

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

SHERIEHT RrpmlE TRIMIGF(2F L") EGND R F(3FE"Y) DR IZHEHEL
TLEZEW, BBE S8, Rpgy PEH. RULELGENEREIERDK
IZEYKRDFETS,

105 ]
(Voreq -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.
Ripy PREIFENBEEDRAEICHELET, FLALDFERKIRIC
BLTIL, BEMTIWRIK05%FDIER TR T LHOLENS, &
YBLWWE WBEEO=OICIE, BRI ALYE2RZEHIERALET .
Table 1IZ—REMIGH W ERERTT HHROENEERRLET . T2
Table 1IZIEZEMAIERZFEALSEOEMELRRLTVES,

1kQ]

RTRIM =

Preliminary Data Sheet

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.
NEEREFE>OTHABREETET BIZIE. TRMIEF IV DEE
EZEIMLET , EERENHBT E2DEETH7-8. TRIMIFF &5+
HERMIEREESCHERT S LEBBOLET,

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

Ve BEIETRORXICKVEENATRETT,

] (14 R gxp )(Vopeg - 0.7525)

Verpe = 0.7 15 [V]
O———— O Vi Vout O Table 2 lists values of Verrl for Rexr=0 and
REXT:15kQ.
Vin O ONIOFF 2 Rioad Table 21%Rey=0MD B &Ry =15k DB DV BEEELTVNET
o) O GND TRIM O—| Table 2: Control Voltage [Vdc]
}RTRM 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 1.2 May 28, 2008
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FPMS12TR7510%A

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

Output Voltage Tracking

The FPMS 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.C to Fig.E. If voltage tracking is
not needed, the TRACK pin should connected to Vin
or left open.

FPMSay NA—AFEHDIvN —4ZHERT I, BET H3EHD
U URBBMRUELEAREICTIHABRENvF S HEE
BoTWhET,

s—H Y R ABE

-FIEFEE]

LA AN VIS
BEINSGINLDL—T U REERUMFLEIL, Fig. C~Fig. EITRE
NBMT T RBEERTHIETARELRYET  FSvF U T EeE
FERASNALMES . TRACKE U [EVinlZiER T 2 RIEHRELTTS
AN

Sequential

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

AVN—BFP1EFP20D Y — 4 U REEN R UMELE(Fig C)IFA /74 Tl
HEEREFP1OVoutE Y EFP2MA Y /A TEV OEICRET HZET
ESSEY (F 3

- N -

Vin Vout

Vin Vofp1 Vin Vofp2
——o0

DC/DC
Converter

o T Vin Vout

On/Off

DC/DC
Converter

On/Off

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 .

BRA VLA TEOFPILFP2RDHE N EEOERER/MET .
522DV N—EDRFEE R UFLE(Fig. D)1, FP1MDVoutt
VEFP2DOTRACKE U IZHE#i g 2 CETRIBEE Y ET .
FP2OTRACKE VISERASNDEE X EICVor DR EEBEELYSE LY
WHEMNHDIEITEEL TS,

FP1
Vofp1
Vout O
DC/DC
Converter
FP2
fp2
Vout VOS
DC/DC
Converter
TRACK —

Tek Stop. | S— — TekStop |

On/Off 1.00V & M1.00ms A Ch1 s 800m \ 1.00V & M4.00ms Al Ch1 . 800mv
o—| on/off ch3 .00V & — ch3[ .00V & NS
Fig. D: Simultaneous
Tek Stop — —] Tek Stop ——]
[ !
/ { « \ «
: [
Ol 100V & MT0.0ms A Ch1 s 1.66V ol 100V & M[T0.0ms A Chl \ 1.66
ch3 1.00v & ch3[ 1.00V &
[31.00 % [30.60 % |
Fig. C: Sequential
http://www.fdk.co.jp Page 7 of 27 Ver 1.2 May 28, 2008
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6-14Vdc Input, 10A, 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.

OVIN—HFP1EFP2DL VA AR v DR EI R IME LE(Fig E)I&. FP1D
HAOBEIZHFFTEZEEEZFP2OTRACKE VIZEBSE A ETH AR
ERYET, Il P EBREEY BT IOICRIER2D2DDEHEE
AT 5IETETEINET, (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&EFP2OH ADREIBFICERERICEIZEST S ENKRDONLHL A
ARV I DERIZCEVWT. R1IER2DEFRD AN SEHETEE
S

VO,FPZ — R2
VO,FPI Rl + RZ

A recommended value for R2 is 10k
R2DHEZEIF10kQTT

FP1
Vofp1
Vout
DC/DC
Converter
R1
FP2
Vout VOfCl))Z
CDC/Dr(tZ o
onverter o ck

TekRun__| e Trig? Tek stop

: ’/‘ « “
L L

.00V & W[i.00ms A Chi J 800mv) 1.00V &
ch3[ .00V & Ch3[ 1.00V

033.40% 40.80%

M4.00ms A Ch1 \ S00m!

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.
BELTLSIRETANEENTYPTLAVRBIZAD L, ZDIUN -4
FEBMICEIELET T ANBEMNTYPTEEVLULEICASE, O
DN -4 EBMICEMELRRIRLET,

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).
COWNBEBEREERICHLECRELTT . BERREIZLS
&L ZDAVN-RIFNWA-N{-N VA HICCUPE-FIZARY  BEFIKEA
ERBRENDEVoutl LBEDEICRYES . (BENEYM

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-ATMBRERETELTVET  BELBEREHICELST
MEBIREIZEDE, COIWN-SEEBMICELELET , REGREIC
FCTNBLEEMICEIBLET . (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 12A must
be used in the positive input line.

Z DI —41FUL60950LEN60950I= kB 1Lk, RUERMAREHE
EFHELTOEY, COIN-ALEEDEEFRHTITE LV TSELVD
EHUEFBLLTEY. AHBENELVTHNIEH ABEELELVERYE
T ABL. SOIN-FIEREIZL1- R EFH>TLFE R AD T, REH%
ISEESEB=OIZE. ARFvDT BB E TRAREE12AD
E1—-REHERL TS,

Ver 1.2 May 28, 2008
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6-14Vdc Input, 10A, 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.

COIVN-FFBRET I -T0 . S, BHEK, R3-I7y7 8 RU
SryMTOVEEDEIME, YT MR BIMAREBLEEET, SFESE
HEMERETHEMTONET,

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.

EHNBEEROT -1, RERBORIZLUEOAN -V ITBE SN TOE
T o BIEFig *V-#D LSBT IHENTEY  +VIFHNDEEZRL.
HIBEDTIIMERLET FIZIE FigxvV-2EHNIE *VHATOR
ERHERLES,

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. RUBRMGEHERICTEE-HIC. ETOEE. RUSE
F AR L SN =R R SRR - N (2aun —4F EHAFFLTEREBLT
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T . RERBE. RUBRZEZREICEELTLET,

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.

BEEHER M (LEE0.0607(1.6mm)ENAEBPCB TR L TLVET . &
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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)

FOKHFE O RFAXBREE X KFEARDERESLFM(E A R ER
% . NC)M5600LFMETHRZ [CHIHTE . IRITEREX30°CH585°CE
FEMTEEYREAEICIFIMRIRY -/ 77 ERBHREFERALT
WET, (BF RUGSHER)

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.
WN-ADEEEEBROERRRETRET LEHBOLET, HIC
EFEALOABTNERET T ORKEITEVG S (TREH D
ETY, BEINTCERIMEY-E571. RITBEEHM 1
FTET REREEATIHE. ROWHITFITHRIEEHSI=HL. A
EREFDUCT B0 AWGIOD TR EHRLET , REXTO
BRI RESEAEEHITRUES
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6-14Vdc Input, 10A, 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 1 to pin 5.

*W-1EHIRFEEELAEDELHTICETHIRRENERERL
F7 . IRIERE LA ENC(50LFM)~400LFMD % 44 T30°C ~85°C DA
EEFHIETVET, WNSEFEEICHKEL, ARESEION-IORF
FRICFEITTIBLVNDELVICHITTRNTVET,

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)

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.

BERDAEERH TRAENEROERFTREOESYERLET .

0 WIFhhOESRDEBEH120°CIZEELIFROEAERBERIE
(i) WN-IDRIRERER (10A)

BETA-T) DEERNTHESE 57012, BBREEIF120°CER
ZEVNFSITTEBLZEWN, - T BEBFRICHHISR I LED
MEXRDREA120°CEBRENEIICL 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 W -T0 -7 TRESNE-ERERTBA B HELI-1E
fEIE. HREDIET . EBHEDOET . RUE 1~V OHEESIFEITC
ERBYET

Thermocouples

Fig. H: Location of the thermocouples for thermal testing
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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.
RIZRHEBRERR (S A7 LOREICERLTEY. AR IO
BIRICIIRIOFABREEEFEALTOET ., £ TOH A7 LiER I
UFDEI3930T U EBLTRIELTOET,

o
TuH Vin Vout 0
Input Inductor Vout
Cin Co
—_ DC/DC — —A
——2X47PF Converter b 1“’:_ b 2x4?uF
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
GND GND 0

Fig. |: Test setup for measuring output voltage ripple

B
1uH Vin Vout 0
Input Inductor Vout
Cin
Co
_ DC/DC — 4
___ 100pF _1uF __ 2x47pF
OS con Converter Ceramic Ceramic
Vin source 2x47uF Capacitor Capacitor
Ceramic
GND GND o}

Fig. J: Test setup for measuring input
reflected ripple current
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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
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voltage for Vout=5.0V.

Fig-5.0V-2: Efficiency vs. load current and input

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

http://www.fdk.co.jp

Fig-5.0V-3: Power dissipation vs. load current and
input voltage for Vout=5.0V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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6-14Vdc Input, 10A, 0.7525-5.5Vdc Output
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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 Stop | — ]

R L

Chil 100mv vy M[20.0s] A Chd
5.00 A <24
120,00 %

7.00 A

Tek Stop | i 1

Chil 100mv As ' M20.0us] Al Chd L 7.00 A
5.00 A 24
1[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.

Fig-5.0V-7: Output voltage response for Vout=5.0V
to positive 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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6-14Vdc Input, 10A, 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 =

1.00

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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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 (20ms/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
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Fig-3.3V-6: Output voltage response for Vout=3.3V
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.

Fig-3.3V-7: Output voltage response for Vout=3.3V
to positive 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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6-14Vdc Input, 10A, 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, 10A, 0.7525-5.5Vdc Output
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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 (20ms/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 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.

Fig-2.5V-7: Output voltage response for Vout=2.5V
to positive 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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6-14Vdc Input, 10A, 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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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.

Fig-2.0V-5: Output voltage ripple (20ms/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
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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.

Fig-2.0V-7: Output voltage response for Vout=2.0V
to positive 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-1.8V-2: Efficiency vs. load current and input

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

input voltage for Vout=1

Fig-1.8V-3: Power dissipation vs. load current and
.8V.
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.

Fig-1.8V-5: Output voltage ripple (20ms/div.) for
Vout=1.8V 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-1.8V-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.

Fig-1.8V-7: Output voltage response for Vout=1.8V
to positive 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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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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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 (20ms/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 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.

Fig-1.5V-7: Output voltage response for Vout=1.5V
to positive 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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6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

12

Output Current [A]
D

4 —=— 400LFM ||
, —+—200LFM ||
—a— NC(50)
. | |
30 40 50 60 70 80

Ambient Temp [DegC]

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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Current [A] Current [A]
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 (20ms/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 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.

Fig-1.2V-7: Output voltage response for Vout=1.2V
to positive 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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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 25 of 27 Ver 1.2 May 28, 2008



F DK Delivering Next Generation Technology

FPMS12TR7510%A

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

Smm Series
Preliminary Data Sheet

3 Acqs

Tek SITE 125kS/s
r

700V & ChZ 1.00V & M2.00ms Ch1 7 5.4V

Tek Stop | —i ]

ot e el
YA A'A AN ATA A

wg«vﬁv.,@gnvz.v‘,mvnv. VMV

11[20.00 %

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 (20ms/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 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.

Fig-1.0V-7: Output voltage response for Vout=1.0V
to positive 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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6-14Vdc Input, 10A, 0.7525-5.5Vdc Output

Mechanical Drawing
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2.54 20.32
(0.100) (0.800) RECOMMEMDED HOLE PATTERN
FRONT VIEW OF BOARD
Pin Connections N
, , otes
Sl UG ) - All dimensions are in millimeters (inches).
1 Vout . Unless otherwise specified, tolerances are +/- 0.25mm.
2 TRIM - Connector material: Copper.
3 GND - Connector finish: Tin over nickel.
nverter weight: 0. z (2.89).
S TRACK Converte eig : 0.0980z (2.89g)
- Converter Height: 12.5mm max.
4 Vin Recommended through hole: ® 1.2mm.
5 ON/OFF

Part Numbering Scheme

Nominal

Product Size Sub Series — Mounting Output Rated ON/OFF Pin
Series P Scheme Voltage Current Logic Shape
Voltage
FP M S 12 T R75 10 * A
Series | e dium | s: With tracking | 12: 12v | THToUgh | o 970V el qoa | N:Negative | g
Name ' 9| = Hole | P P: Positive
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.
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