F DK Delivering Next Generation Technology

Smw Series

FPMS12TR7510%*

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.

JELEZRIDC/DCIVIN -4 D Senrs? Y-RIEERZEDOPOLIVN S
LRILIHFERIITHEO TEN-ERMNEE. RBEESFHEFREELE
T ANEE6O0V-140VTEMELET DT, SHIN 4T, @E. &
WHAEERE. SE. RUREDLVLVNRETOEEBEENAER
ShBIBA. X [IDPATHOFERAIZRETY .

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

FPMSIuN' 413 DN -4 RS S BET Sk 2Ly
AEB R MMEILEATRECT HHABEM vV EEEEFOTLET,

The FPMS12TR7510** converter of the 93&/%;’
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** is best-in-class: Little derating is
needed up to 85°C, under natural convection.

Senrrz Y)-2' D FPMS12TR7510% (3 5 L \E E#5 % T0.7525V ~5.5V
DAIEEEFLET , FPMS12TR7510%¢ D5 4 (L I7ARE VAN T
BAR . 85°COEETHTMET AT UIBELLEE 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.

EIREEEET. MBERET. RUN Y-V VB OBR THEIREHRDE
EHEE. SEERERRAICRBEEIATOEY, FREICBN:-S
BLEEMREELRBEH. BER B, RUFDKOFZEHD
BHREIDLRICKYEI5SNET,

Applications

e |ntermediate Bus Architecture
RN ARV ATA

e Telecommunications FLALYATL

o Data/Voice processing  7-30IEYRTL

o Distributed Power Architecture
DHEERVATA

e Computing (Servers, Workstations)
IV - 4BRS - = T-9RT—V3Y)

FPMS12TR7510*A

Features

o Delivers up to 10A (55W)
10A (55W)E THE#ERTAE

¢ High efficiency, no heatsink required
EAE-RBBENTE

¢ Negative and Positive ON/OFF logic
ON/OFFRY I N T47 &RV 747

e Industry-standard SIP pinout
EFIZREDSIPEYLATIH

e Small size and low profile: 1.0” x 0.472" x 0.195”
nominal
INEEE (254 x 12.0 x 4.95mm)

e Programmable output voltage via external resistor
NEEROERICKYI R FLATREG N EE

e No minimum load required
RNEFIITFE

e Start up into pre-biased output
HAIZTYINATAD B> THEBEN AT BE

o Output voltage tracking/sequencing function
HABENYEVT /vy AHE

¢ Remote ON/OFF
IJE—FON/OFF#%#E

e Auto-reset output over-current protection
BERREREE: BDER

e Auto-reset over-temperature protection
MERINEREREE: BBER

e High reliability, MTBF = 1 Million Hours
=1{E#E1E: MTBF = 1 Million Hours

e ROHS compliant
RoHS#EHL

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

o All materials meet UL94, V-0 flammability rating
£TOESRIE UL V-0IZEE
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F DK Delivering Next Generation Technology

‘9!1\,/3/&2 Series

FPMS12TR7510%*

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.
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
Turn-On Delay Time Full resistive load

with Vin (module enabled, then Vin applied) |From Vin=Vin(min) to 0.1*VVout(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 Page28. Part Numbering Scheme

Module Off 2.4 Vin Vdc

Module On -5 0.8 Vdc
ON/OFF Control (Positive Logic) See Page28. 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 tl?:(lzi)i/ngovrgltvaigé I 19 S IEEE 6 10 ms
Tracking Accuracy

Power-up:2V/ms 100 200 mV

Power-down:1V/ms 200 400 mvV

'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 BREREBZANAIE, HEDET. EEMEOET. RUE 1-VOBBESIZFEITIENBYET,
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EFDIL e Senrr: Series

FPMS12TR7510%*

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) 6.7 Adc
Vout=3.3V 6.0 Adc
Vout=2.5V 4.7 Adc
Vout=2.0V 3.8 Adc
Vout=1.8V 35 Adc
Vout=1.5V 2.9 Adc
Vout=1.2V 2.4 Adc
Vout=1.0V 21 Adc
Input Stand-by Current (module disabled) 3 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 33 mMAp-p
Vout=2.0V 30 mAp-p
Vout=1.8V 28 mMAp-p
Vout=1.5V 24 mAp-p
Vout=1.2V 20 MAp-p
Vout=1.0V 17 mAp-p
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EFDIL e Senrr: Series

FPMS12TR7510%*

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 -25 +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 70 mVp-p
External Load Capacitance Plus full load (resistive)
Min ESR > 1mQ 1000 MUF
Min ESR > 10mQ 2000 HF
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=47lF x 2 ceramic + 1uF ceramic 100 mvV
Setting time (Vout < 10% peak deviation) 20 S
lout step from 10A to 5A with di/dt=-5A/uS Co=47UF x 2 ceramic + 1uF ceramic 100 mV
Setting time (Vout < 10% peak deviation) 20 uS
EFFICIENCY Full load (10A)
Vout=5.0Vdc 935 %
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 %
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F DK Delivering Next Generation Technology

-«;é"\;/’ﬁf Series

FPMS12TR7510%*

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

Operation
Input and Output Impedance

The FPMS12TR7510** 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%%& A W ERREIZAEAVE -4 VA THML TS 2
NADREERIZEEDHDANIVTIIVAZMA ST IvnN 4D A
AEVDIBEBEICThy TV VT o EAMT 2 LEHEOHLET . Ch
IS&RYIIN-IDREBEEREEICL. AN VEEEIFILET, &
ESRAVAN, RIZZFDMDIVT vHH—RHMICEREESHYEL AL A
AT NERNT BT=0I2IE, IFEIZIEESRIVT U (£7399TI00 4 F
LB EHRELET , VN -8 HITA A ERRITIBIEESRD3 1 FE73v)
ANWT U EEBBELTOET,

The FPMS12TR7510** 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%k Ik A (S T (Fa0F U MNELVREETHR EL TEY
ELET BAWTVERNZT B2 BIEESRO£IIIIVT U D%
BEHELFET BEROBFER LB AT MERDOHIZET O
IEEEICABIEESREIIV)IVT U ERETHLEHHOLET,

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.
CONAFHEAHFEARBOEEN T EHET SEUAHF &%
FTWER A BEOBSVEFRFELRETHOI, wn-40H A
DOAMETDI AV T VAL EEZRYIEL TS,

—O Vin Vout O
R*
Vin —O ON/OFF
<
sRIoad
—? GND TRIM O
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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ON/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/OFFIfFGBHEENIERAD K512, TN BBEVEREIELLIZYE-H
EBIZ&YIUN—4%ZON/OFFF2DIZEbLNET, T4 ERY 4T
By 9ISt i 5 =0, 28BN YE-tIvbn- V& RIRTTRETT,
T4 ET VIV DIBE AN -4EFONT BIZ(X5FEL VELowbA b, XIE
REFHEL., N —IEOFFT BIZ(E5FEL VEHIghL AL, XIEVink i
BELFET . KV T 470V DIGE . AN -4%EONT BIZIX5EL VE
HighbA'Ib, Vinl T, RITRBHEL. 2UN—4%O0FFF B(ZIX58L ™Y
ZLlowlA'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 T 17V DIHE . ON/OFFIR F(BELE)IFE 1-VRERTVinlZT
VP97 ENTWET . 1793 (A= IR LAY DIV RAIMEEL Y D
BEICERATEETY .
5BLVERET BT NAAICIET T RENNBETT,

(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 TATET VDTS ON/OFFIHRF(BEEIEE 1-IRETI NI Y
ENTUVEY, TTL. CMOSRY v, XIFF-7vaby4(F-7UbAY) D5
VY RIS BEVDREIEARIRETY . A7V (A=T UML) Db
VY RGEERAT HEELT5k Q DT VT T A VinlITHERL TS,
(BASER)

SELVERET AT NARIZIE T RENNDBETT,

(b) 0.8VELTF DLowlb A’ L TO.2mAETDYUIRER

(c) 2.3V~5VDHigh¥ yLA" L TO.25mAE TOD IR EE N

(d) VinfEHEBF(Z(20.75mAE TOHHREE S
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F DK Delivering Next Generation Technology

Sww Series

FPMS12TR7510%*

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

Output Voltage Programming (Pin 2)

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

FPMS12TR7510%x D tH N B X (XS ERIBEIMEEH T 50 . RILHEE
JEEENINT AT ET 0.7525V~55VETRIEAIRETY .

External Resistor

An external trim resistor, Rrgrm, 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, Voreo, in'V, is given by:

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

R _ 10.5 ]
M (Vo req -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 Rg for common
output voltages. For each value of Rrgy, Table 1 also
shows the closest available standard resistor value.
Ripy PREIFENBEEDRAEICHELET, FLALEDFERKIRIC
BLTIE EEMTINXIF05REDIERTHA T LALGENS, &
ULV DFEEDT-HICI, ERIALYB2RZEHIIZHERLES,
Table 1[C—fEHGHE NEEERET IEOENELZRRLET . £/
Table 1IZIEZEMAIERZFEALISEOEMELRRLTVES,

1[kQ]

Table 1: Trim Resistor Value

Vo-rec [V] Rrm [kQ] Stan-[ig?dc\llflﬁzt[kQ]
0.7525 Open
1.0 41.42 41.2
1.2 22.46 22.6
15 13.05 13.0
18 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-STHABELZALET BT, TRIMIFF ISV NDEE
EZEIMLEY , EERELVHBT E2DEE TS5, TRIMIFF &5
HMEREICERZEIICERT HILEREHOLET,

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

Vorr BEIETRORXICKVEEMNATRETT,

(1+ Rexr)(Vo.req - 0.7525)

Verre =0.7- 15 (V]
O—— O vout G Table 2 lists values of Verr, for Rexr=0 and
Rext=15kQ.
Vin O ONIOFF 3 Rioad Table 2[ERex=0MD B &R =15k DEF DV BEERLTVET
}RTRM Vo-ree [V] Verre (Rext=0) VerrL (Rext=15k)
0.7525 0.700 0.700
Fig.B: Configuration for programming output voltage L0 0.684 0-436
1.2 0.670 0.223
15 0.650 -0.097
1.8 0.630 -0.417
2.0 0.617 -0.631
25 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 28 Ver 2.0 Jan 05, 2009



F DK Delivering Next Generation Technology

‘9!1\,/3/&2 Series

FPMS12TR7510%*

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

Output Voltage Tracking (Pin S)

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 (pin S) should be
connected to Vin or left open.
FPMSIUN —3IFEH DIV -4ZFERTHRIC, BET HIEED YT
VAR R UL FFREICT D D BEM VI BAEEH>TLET.

“Y=hvA

-FIEE

- Ll
BESNDINLDV-TVARBRUELIE, BIC~REIZREN D5
T EREERTHCETAREAYES Mvivy RS Y
LMB A . TRACKIFF(SEL V) [EVinl T T M RIEHELTTELY,

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 of FP1 and the ON/OFF pin
(pin 5) of FP2.

AN —4FPIEFP2D YT AR EN B ME L (RC) XA /4 7 Hil = iR %
FP1MDVout&EFP2MON/OFF i F(5HEL VD HICERE Y 5 ETEITE
hEJ,

FP1 FP2
Vin ) Vofpl Vin ) Vofp2
O—— Vin Vout Vin Vout ——o0
DC/DC DC/DC
Converter Converter
On/Off On/Off
0—— On/Off On/Off
Tek Stop | e — Tek Stop | | —

S 100V W

M10.0ms A Ch1 /7 1.66V g
o | ©E .00

vVo& M[10.0ms| A Ch1 % 1.66V
Ch3[ 1.00V &

1[30.60 %

0[31.00%

Fig. C: Sequential

http://www.fdk.co.jp
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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 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 .
BRIVEEAIROFPIELFP2EIOH W EREDERER/NMETSH. Ch
52D2MAYN -IDFEFFEE KR U FLE(ED)IE. FP1DVoutZFP2MD
TRACKIRF(SEE NIRRT S ETRAIBEERYET

FP2MD TRACKIF F(SEEVICEASN S EBEITHEICVom DR EERE
FUBVRBELH B EITEELTIESLY,

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

On/Off
O—— On/Off

FP2

Vin . Vofp2
o—— Vin Vout O
DC/DC

Converter
'ON’ | On/Off TRACK

Tek Stop.

— TekStop_|

n——-———-—/ ) [ \\"“‘““"—-——:

@ t.o0v W

Mi.00ms A Ch1 s soomv O 1.00V &
ch3[ 1.00V & h

ch3[ 1.00V &

M4.00ms| A Chi \ s00mV

/44.80%

13360 %

Fig. D: Simultaneous
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FPMS12TR7510%*

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 (pin S) of FP2. This can be done using
two resistors R1 and R2 to create a voltage divider as
shown in Fig. E.

AN —4FP1EFP2DLY ANy BN R UMELL(RE)IE . FPIDH N EE
IS BI T 2 EEZEFP2OTRACKIGF(SEL VICHEASE 5T ETHIEE
ERYET CNIERETRENALSIC, FEBREEYHITRIER20D2
DOERNEFEATHIETRITINET,

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:

FP1EFP2D WA EIRFICERERICRIET HENRDLNBLYT A
VyaDFERIZHENT, RIER2DIEIERDARBRAMNSETETEETT,
VO,FPZ _ Rz
VO,FPl Rl + RZ

A recommended value for R2 is 10k Q.
R2DHEEEIT10kQ TH,

FP1
Vin . Vofp1
O——— Vin Vout
DC/DC
Converter
On/Off
O—— On/Off
R1
FP2
Vin i Vofp2
o—— Vin Vout O
DC/DC
Converter R2
'ON’ | On/Off TRACK VW—
Tek Run | | — m— THg? _ Tekstop | [7/~‘4|
RN ‘—"’“‘\
L1 L1
W WT.00ms| A Chi J 800mV W M4.00ms A Ch1 \_ S0omv,

u(3340% #[40.50% |

Fig. E: Ratio-metric

http://www.fdk.co.jp

Notes :

(a) For simultaneous and ratiometric start-up and

(b)

(©)

(d)

Page 8 of 28

shut-down, the ON/OFF pin (pin 5) 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.)

FERFELLBIEE) R MF L DG E . FPIEFP2IZANEBREEMNMNY
BHTIZFP2MDON/OFF i F(5FEE V) IFONKEETH B &, (RN’ T4
7173y DIGE . FP20)ON/OFFifh F % GNDIZHE#E ., Tk
o WY T ET VAV DG E . FP20ON/OFFif F £ Vinl JHE#E. £
IEEE S35

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.

BHREEN VT I2E LTI, TRACKIFF(SEL VD ELLI
AABEMVIN-MINITELTHS10msLL LD, OVDFEFEDIK
BERBELTERENIHYET  COBRREIL, V7-R5-tDHH
ED-6TY,

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 5) of FP1 should be used for tracking at
shut-down.

ATERIZE BN T4 )0 TIE VN AN RIEBEANBEELUTIC
Hotth. BULBENTEGAYET, BLEBEOMYEVYIC
[&. FP1DON/OFFiiF(5&FEE N E RIS,

The voltage applied to the TRACK pin (pin S)
must not exceed the input voltage.
TRACKIGFF(SELVICENMENSBEFANEEEZEBZTIEW
HFEE A
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FPMS12TR7510%*

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

Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 4.3V. It will then turn on automatically when
the input voltage reaches typically 5.4V.
BELTWAIRETANEENTYPTLIVEREIZEDE, ZDIUN -4
FEBRICBIELES, oo ANBENTYPTEAVELEITHSE, C
DN -ALEBRICENMELBRSELET

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-AEBEREERICHLECRELETT . BERKEIZLD
&L TDIAVN-RIENVA-N - IVA HICCUPE-F[Z#2Y  BEFTIKEEA
RRENDEVoutlTBEDEIZRYET . (BB

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).

COAN-HIEMEMRERREALTVET . BRELGHEEHICELST
MEAREEICHEHE, COIWN-FFEBMICFEILLET  REWEEIC
FTTASEEHMICERLET (BN

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.
ZMDAUN-4IZUL60950LENB0950IZ LBt K. RUERMLREH %
EFEELTOET COIN AT BEDEBERM TIZE LV TSELVD
FHEBLLTEY. ANBENELVTHNIEHE ABELELVERYFE
T AHL. COIVN-IERBBICE1-AZHF>TVEFAD T, REHK
ISEESEBOIZE. ANFVDT 72BN TRRERK12AD
Ea-RE L TS,
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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-JFRET I -T0 . hE, BHEK, R9-t7y7 8 R

Sy IVEEDEIME, Y7L AR BIMBAREBREEET . SFESE

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

EFHNBEHOT -1, REEBORIELUEOAN -V ITBEShTOE
T BIFFig *V-#D LIITHF ST TSN TEY  #VIFHNEEERL.
HIFEDTIMERLET HIZIE Fig*V-2&H NI +VEHATOR
EHEERLET.

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. RUBEREMZERRICTIEHIC.2TORE. RUME
T -AEBREL SN R E SR - (2o —4Z2F B FLTERBLT
WET BEFHMER - ZFOKE O BIRERBHBNICHRET S
T.BERE. 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 X /EE0.060”(1.6mm)ENA4BPCBTHERLTLVET , &
E2EBOFSAEILIN - IZRETE-ODON IV ERDEBRAADN -0 D
HITRELTVET REI2EET0u mORBETEAN . KU IUMN4Y
ERBLTOET . COLSITREDIRBEERYGDALIZREFE
K =MIE, VN -4DSPCBADED R IFEHIBL, T-AM -2 THY%
MOFEOEEEFBFHEERRLCLET,
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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)

FOKHE O RAEBREE T KFEHRDEREOLFM(BE AR RER
%, NO)/600LFMFE THE IHIEITE  IRIFEEITI0CTHH85CE
FIETEET . REREICIERIMRIRY - 771 EREREEALT
WET, (BF RUGSHE)

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-IDBEEZEROERARECRAETAILEHEOHLET, 45
EFERALOBRNBRETI-T DREXREITGEVG S FEIE LD
BETY, REANEICIERMNMET-TI 774, RIZBBERESFEO=F
I1ET, BRERNEFERAITH5E. BROWFIZHREIEEHC=HE H
FREZDLHCT D=0, AWGIOD B EHRELET ., EXTD
BIEICRELERIERHISRLES,

http://www.fdk.co.jp

Page 10 of 28

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.

*WV-1IHIRERELAZEOEHTICETEERENERERL
F9 . BERE LR ZNC(50LFM)~400LFM®D £ 14 T30°C ~85°C DA
EFEBHIETCVES, WNHFBEICHEL. ARFEIN-IORF
AREISETTIBLVNLSELVICHIFTTRINTLET,

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

BFRDRAEEH TRRENERDERITROLEEYEELES,

M) WFhHDERDBEA120°CIZHZELEBADH A TRBEIT
(i) WN-IDRRERER (10A)

BETA T DHEERNTEHESE 57012, BREEIX120°CER
ZBVNFSITTEBLLZEN, > T BEBFRICHHITR S LED
RERDBEMN20°CEBAENLIICL 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 -TI -7 TRESN-ERERETBA B KL=
fEI&. HEEDET . EEEDET . RUT 1-VOBHEESIEFET
ERBYET

Thermocouple

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.
B R SERERR (EH DYy L ORIEICERALTEY . ARV LD
BIEICIEEJIOHBEREFERALTVET . 2 TOE AT VIERE
UFDE53I0T U EBLTRIELTLET,

—>
1H Vin Vout
Input Inductor Vout
+
Cin Co
DC/DC
(@ 2x47_uF Converter LwF . 2X47.HF
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
* GND  GND

Fig. I: Test setup for measuring output voltage ripple

Is CURRENT PROBE
—>
1yH Vin Vout
. Input Inductor Cin Vout
100uF Co
DC/D
DC 0S con C/bC 1uF 2X4TuF
Converter ) !
2X4TuF Ceramic Ceramic
Vin source Ceramic Capacitor Capacitor
L 4 GND GND

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
Vin=12.0V. Maximum component temperature = 120°C

Vout=5.0V with

100 6.00
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5 80 2 3.00
© [a)
E 75 s
5 200
70
1.00
65
60 0.00
0 1 2 3 4 5 6 7 8 9 10
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Fig-5.0Vv-2: Efficiency vs. load current and input

voltage for Vout=5.0V.

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.
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Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Tek 125ks/s
18

~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 | — ]

- <
S e——
Chil 100mv vy M[20.04s A Chd + 7.00 A

M 5.00 A 8
W[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.
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Tek stop | [

=1

L

M AN A A
SR BURS

Ol 20.0mvas '
20.00%

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

Tek Stop | i 1

Chi[ 100mV 4 M20.0us] Al Chd L 7.00 A
5.00 A 24
1[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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Fig-3.3V-1:

Available load current
temperature and airflow

rates for

vs. ambient
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
voltage for Vout=3.3V.

Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-3.3V-3: Power dissipation vs. load current and

input voltage for Vout=3.3V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Tek SR 125kS/s 1 Acqs
E T d ] Tek Stop | [

WE 0.0V & Ch2 1.00v & mM2.00ms Chi+ 54V @l 20.0mvas ' M2.00us] Al Chi F 0.00V
i1[20.00 %

Fig-3.3V-4: Turn-on transient for Vout=3.3V with Fig-3.3V-5: Output voltage ripple (20ms/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.

=]

| y i AR AAA AR AN A AA AR A A AR AR A f adbknal - - -TAA Ty A AR AAARAAAIN AR AN AR AR AA A
H\Wﬁﬁnnnnn YA AN IRONAY mm’%‘?ﬂﬁ‘w AWM Y

Tek Stop | [ ] Tek Stop |  — 1

&
a4

=

Chi[ 100mV nA) M[20.0us] A Chd £ 7.00 A Chil 100mv As ' M20.0us] Al Chd L 7.00 A
5.00 A 0K 5.00 A )
i1[20.00 % 1[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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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

voltage for Vout=2.5V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-2.5V-3: Power dissipation vs. load current and

input voltage for Vout=2.5V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Tek SITE 125kS/s
r

50V & Wz 00ms ChT 7 5.3V

Wikl 100V & Ch2

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.

Tek Stop | —i 1
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LLLEARE LAY Itr“l!\"!nl"'!"!lfnl"!""“'

bl

Chl| lOOmV Nﬁw

“UMIZ0.04s A Cha S

[ 5.00 A 08

[20.00 % |

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.
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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 +
1pF ceramic at Vin=12.0V.

Time scale: 2us/div
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Fig-2.5V-7: Output voltage response for Vout=2.5V
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-2.0V-1:  Available

temperature and airflow

load current

rates for

vs. ambient
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

voltage for Vout=2.0V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C.
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Fig-2.0V-3: Power dissipation vs. load current and

input voltage for Vout=2.0V.
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 Fig-2.0V-5: Output voltage ripple (20ms/div.) for
application of Vin at full rated load -current Vout=2.0V 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.

Tek Stop | [ {f ] Te
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Fig-2.0V-6: Output voltage response for Vout=2.0V Fig-2.0V-7: Output voltage response for Vout=2.0V
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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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-5: Output voltage ripple (20ms/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-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.
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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-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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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 Fig-1.5V-5: Output voltage ripple (20ms/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.

i ™ BT T e st o Sl i e 1\WMA‘ " A A A Ay
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5.00 A G4 5.00 A 24
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Fig-1.5V-6: Output voltage response for Vout=1.5V Fig-1.5V-7: Output voltage response for Vout=1.5V
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-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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Fig-1.2V-4: Turn-on transient for Vout=1.2V with Fig-1.2V-5: Output voltage ripple (20ms/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.
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Tek Stop | —i 1 TekStop |

o
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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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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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FPMS12TR7510%*

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
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.
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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.
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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 +
1pF ceramic at Vin=12.0V.

Time scale: 2us/div
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Fig-1.0V-7: Output voltage response for Vout=1.0V
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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Mechanical Drawing
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(0.300) Sle ihle /| 25.4 |
17.78 | f' 0000 | '
(0.700) #1.2000.047)PLATED THROUGH HOLE !F
2.54 20.32 $2.00(0.079)PAD SIZE BOTH SIDES | KEEP QUT AREA,I
(0.100) (0.800)
Y:Standard Type 3.2:0.5(0.1260.020)
FRONT VIEW OF BOARD Long Type 5.0+0.5(0.20040,020) RECOMMENDED HOLE LAYOUT
\ Pin Connections Notes
Pin # Function - All dimensions are in millimeters (inches).
1 Vout - Unless otherwise specified, tolerances are +/- 0.25mm.
- Connector Material : Copper.
2 TRIM - Connector Finish : Tin over nickel.
3 GND - Converter Weight : 0.0990z (2.89).
R TRACK - Converter Height : 12.5mm Max.
2 Vi - Recommended Through Hole Via : ¢1.20mm.
n - Recommended Pad Size : ¢2.00mm.
5 ON/OFF

Part Numbering Scheme

Nominal .
Prod_uct Size Sub Series Input Mounting Output Rated ON/QFF
Series Scheme Voltage Current Logic
Voltage
FP M S 12 T R75 10 * *
Series Through 0.75V N: Negative |A:Standard

Medium | S: With tracking | 12: 12V (Programmable: 10A

Hole See page 6)

Name

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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