F DK Delivering Next Generation Technology

__§;w: Series

FPMS12TR7506%*

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

The 9MN:’ 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.

JEMRRBEIDC/DCIIN —4D FAPAT -2 (3 % FABLEDPOLIIN Y
LRILIHFERSITEO TEN-BERNEE, RCRESEERELE
T o ANEE6OV-140VTEELET DT, COIN L. BHE. B
WENERERE. BR. RUREDVLGNVRETOREBMENER
SN BIBA, XIIDPATOFERICKRETY ,

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

FPMSIUN —4IEEHDIVN 4% FE AT B8, BET k<G —ry
ARBEIRUELEEAEEICT HHEAEEMVEV T HEEZEF>TULET,

The FPMS12TR7506* converter of the Seapsz
Series delivers 6A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc
to 5.5Vdc. The thermal performance of the
FPMS12TR7506** is best-in-class: No derating is
needed up to 85°C, under natural convection.

SeApr: Y)-R'D FPMS12TRI506%(%75 B [E#5 & T0.7525V ~ 5.5V
DA EFRBELET, FPMS12TR7506%* DB E X ITARBLA LT
T, BAMR T CETHABRT AT ERLEELFERA,

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
techniqgues and FDK’s state of the art in-house
manufacturing processes and systems.

EIBRER AT, MBS, RUNYI—V VI B DR R THLIREHDE
BEHMER SRERERRACRELLSNTOET, FEICEN:R
BLEBEMHIEELRBRE. BERBEMN . RUFDKOFZEHRD
BHHEEInERICEYEI5EINET,

Applications

e Intermediate Bus Architecture
FREN ARV AT A

e Telecommunications

o Data/Voice processing
T AT L

e Distributed Power Architecture
SHREERVATA

o Computing (Servers, Workstations)
- ABER—N = T-9AT—YaY)

TLALYATL
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FPMS12TR7506*A

Features
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Delivers up to 6A (33W)

6A (33W)E THEIA AT E

High efficiency, no heatsink required
ENE-RBBENTE

No derating up to 85C

85°CETT VLTIV FRE

Negative and Positive ON/OFF logic
ON/OFFRY I #0747 &RV 747
Industry-standard SIP pinout
ERIZEDSIPEULATIH

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

INE BT (25.4 x 12.0 x 4.95mm)

Programmable output voltage via external resistor
SNEEROERICKYT D AR W ERE

No minimum load required

RNAFEITE

Start up into pre-biased output
HAIZTINATAD B> THIEEN AT AE

Output voltage tracking/sequencing function
HABENYEY /vy AtEE

Remote ON/OFF

JE—hON/OFFHEHE

Auto-reset output over-current protection
BERRERE BBER

Auto-reset over-temperature protection
MERBRREMEE: BBER

High reliability, MTBF = 1 Million Hours

S {E#E%: MTBF = 1 Million Hours

RoHS compliant

RoHS#EHL

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

All materials meet UL94, V-0 flammability rating
LTOEGIE UL V-0IZESE
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FPMS12TR7506%*

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

Electrical Specifications

BRIk

All specifications apply over specified input voltage, output load, and temperature range, unless otherwise noted.
FARMSENVES. ETOERIIEESNFEANER. &% BEGETERAINET,

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 °C
Storage Temperature -55 125 °C
Output Voltage 0.7525 515 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 Hi5 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 Page28. Part Numbering Scheme

Module Off 24 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 t[r):é?(}ilnzovnglt\ggé it 12 EfErp e ol 10 ms
Tracking Accuracy

Power-up:2V/ms 100 200 mV

Power-down:1V/ms 200 400 mV

' Absolute Maximum Ratings

xR KEE

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 ERERERZIZANAIE, EREDE T, EEEQET. RUT 1-VOBEBESIERITENHYET,
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F DK Delivering Next Generation Technology | ;!AIAA: Series

FPMS12TR7506%*

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

Electrical Specifications (Continued) E&X#tHk (i)

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 6Aout at 6.0Vin
Vout=5.0V (6Adc at 8.0Vdc in) 4.0 Adc
Vout=3.3V 3.6 Adc
Vout=2.5V 2.8 Adc
Vout=2.0V 2.3 Adc
Vout=1.8V 2.1 Adc
Vout=1.5V 1.7 Adc
Vout=1.2V 1.4 Adc
Vout=1.0V 1.2 Adc
Input Stand-by Current (module disabled) 3 mA
Input No Load Current Vout=5.0V 70 mA
Vout=3.3V 49 mA
Vout=2.5V 36 mA
Vout=2.0V 28 mA
Vout=1.8V 25 mA
Vout=1.5V 21 mA
Vout=1.2V 17 mA
Vout=1.0V 15 mA
Input Reflected-Ripple Current See Fig.J for setup (BW=20MHz)
Vout=5.0V 30 mAp-p
Vout=3.3V 25 mAp-p
Vout=2.5V 22 mAp-p
Vout=2.0V 20 mAp-p
Vout=1.8V 19 mAp-p
Vout=1.5V 18 mAp-p
Vout=1.2V 15 mAp-p
Vout=1.0V 14 mAp-p
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FPMS12TR7506%*

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

Electrical Specifications (Continued) E&X#tHk (i)

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, unless otherwise specified.
PARAMETER NOTES ‘ MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS

Output Voltage Set Point (no load) -1.5 Vout +1.5 | %Vout

Output Regulation

Over Line Full resistive load +/- 0.1 %Vout

Over Load From no load to full load +/-0.4 %Vout

Output Voltage Range
(Over all operating input voltage, resistive load -2.5 +2.5 | %Vout
and temperature conditions until end of life)

Output Ripple and Noise BW=20MHz Over line, load and temperature (Fig. )
Peak to Peak Vout=1.0Vdc 10 20 mVp-p
Peak to Peak Vout=5.0Vdc 30 60 mVp-p
External Load Capacitance Plus full load (resistive)
Min ESR > 1mQ 1000 UF
Min ESR > 10mQ 2000 UF
Output Current Range 0 6.0 A
Output Current Limit Inception (lout) Vout=3.3Vdc 10 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 1.7 Arms

DYNAMIC RESPONSE

lout step from 3A to 6A with di/dt=5A/uS Co=47YF x 2 ceramic + 1UF ceramic 120 mV
Setting time (Vout < 10% peak deviation) 20 HUS
lout step from 6A to 3A with di/dt=-5A/uS Co=47YF x 2 ceramic + 1UF ceramic 120 mV
Setting time (Vout < 10% peak deviation) 20 S
EFFICIENCY Full load (6A)
Vout=5.0Vdc 94.5 %
Vout=3.3Vdc 925 %
Vout=2.5Vdc 91.5 %
Vout=2.0Vdc 90.0 %
Vout=1.8Vdc 89.5 %
Vout=1.5Vdc 87.5 %
Vout=1.2Vdc 85.5 %o
Vout=1.0Vdc 83.5 %
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FPMS12TR7506%*

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

Operation
Input and Output Impedance

The FPMS12TR7506** 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).
FPMS12TR7506%+& A W ERREZAEAVE -4 VA THMEL TS 2
NADREHRIZEEDHDANIVTIIVAZMZA ST IvnN 4D A
AEVDIBEBEICThy TV VT I EAMT 2 LEHEOHLET . Ch
ICTKYIIN - IDREBEEHEEICL. ANPTVEBEEMHILET, B
ESRAVAN, RIZZFDMDIVT vHH—RHMICIEREEHYELE AL A
HV T WERINT BI=HIZ(E. FFEITEESRIVT UH (27397 T100 4 F
LLE)EHRELET ., N IEFIFA NEBRITBIEESRD3 1 FE73v)
ANLT U EEBBELTOET,

The FPMS12TR7506** 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.
FPMS12TR7506%k & A 244t IFav T v ANEWNVRETHERELTE
HELET ., HAVWTVER/NZT B8 IBIEESROTFIvIIVT VYD1
GEHELET . BEBOBEERLEE AT IVERDO-HIZERTD
EEICHBIEESREFIVIAVT VHERETHILEHEOLET,

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.
CONAFEAHFEARBOEEN T M ES EUAHF &%
FTWER A FEOBSVEFRFELRFTHOIC, wn-40H A
MOEFETDI AU T VAL AR RVIECL TS,

—O Vin Vout O
R*
Vin —O ON/OFF
<§,F§Ioad
—? 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 BB VEREIELLIZYE-H
EBIZ&YIUN—4%ZON/OFFF2DIZEbLNET, T4 ERY 4T
By 9ISt i 1 =0, 288D YE-tIvbn- V& RIRTTRETT,
T4 ET VIV DIBE AUV -4FONT BIZ(X5FEL VELowbA b, XIE
REFEHEL., N —IEOFFT BIZ(E5FEL VEHIghL AL, XIEVinkiE
BELFET . KV T 470V DIGE . AN -4%EONT BIZIX5EL V%
HighbA'Ib, Vinl ST, RITREHEL. 2UN—9%0OFFF B(ZIX58L ™Y
ZLlowlA'MZLET,

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 7V DIHE . ON/OFFIR F(BELEV)IFE 1-VRERTVinlZT
MPYTENTVET . #-7 VALY E=T U LAY) DIV RN EBL YD
BAEICEMARTRETT
5BELVERET BT NIRIZIE T RENDSBETT,

(a) LowlbA' N TO.3mARREE D VU IRE 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/OFFIRF(BEEIEE 1-IRETI NI Y
ENTVEY, TTL, CMOSRY'vY, RIFF—7VaLI4(F-7UNL1Y) Db
VY A9HSBEVDREIEARIRETY . A7 VA1 (=T UML) DV
Y REE AT BEFIET5k Q DTN Ty EHRE Vinl THERL TEEL,
(BASER)

5ELVERET BTN AT T RN BETT,

(b) 0.8VELF DLowlbA' L TO.2mAETDYUIRER

(c) 2.3V~5VDHighDy yiLA" L TO.25mAE TO R HREEN

(d) VinfEHEBF (Z(20.75mAE TOHHREE S
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FPMS12TR7506%*

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

Output Voltage Programming (Pin 2)

The output voltage of the FPMS12TR7506**
converter can be programmed from 0.7525V to 5.5V
by using an external resistor or a voltage source.

FPMS12TR7506%x (M tH 1B E (XS ERIEMEEH T 50 . RILHEE
JEEENINT AT ET 0.7525V~55VETRIEAIRETY

External Resistor

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

SHERIEHT RrpmlE TRIMIGF(2FE™V) EGND R F (3L DR IZHEREL
TLEZEW, BBE S8, Rppy PEH. RULELGENEREIERDOK
IZEYKRDFES,

10.5
(Vo.peq - 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 Ryrm for common
output voltages. For each value of Rtgiy, Table 1 also
shows the closest available standard resistor value.
Riay PREIFENBEEDAEICHELET, FLALEDFERAKIRIC
BULTIE BEMTIWRIZ0S%BDEIR TR TY . LALEGAL, &
YBLWWE WFBEEO=OICIE, BRI ALYE2RZEHIERALET .
Table 1[C—fRMGH N EEEHRETIHROENEFRRLET . £
Table 1IZIEZEMAIERZFEALEAOEMELRRLTVEYS,

-1 [kQ]

RTRIM =

O—— 0 Vin Vout &
Vin O On/oFF 2 Rload
>
O O GND TRIM O—
IFRTRIM

Fig.B: Configuration for programming output voltage

http://www.fdk.co.jp

Page 6 of 28

Table 1: Trim Resistor Value

Vo-rea [V] Rram [kQ] Stanzg?dc\llc;SILeJ:t[kQ]
0.7525 Open
1.0 41.42 412
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, Rexr, between
the TRIM pin and the programming voltage source is
recommended to make trimming less sensitive.
NEPERZEFE>THABEEAET SIZIE. TRIMEGFIZVerm DEE
EENLEY . EERELNBERT EHDEETHT=8. TRIMEGF &5+
HMERMIEREZESCHERT S EEEBOHLET,

The voltage of the control voltage Vcrre, in V, for a

given volue of Rext, in kQ, is given by:

Vo BEIETRORXICKVEE N ATRETT,

] (1+Rgyr )(VO_REQ -0.7525)
15

Ve, =07 [V]

Table 2 lists values of Vgrp for
Rext=15kQ.

Table 2(ERey=0D BFERey=15kDEF DV BEZRLTLVET S

Table 2: Control Voltage [Vdc]

REXT=O and

Vorea [V] Verre (Rext=0) VetrL (Rext=15K)
0.7525 0.700 0.700
1.0 0.684 0.436
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
5.5 0.384 -4.364

Ver2.0 Jan.05,2009
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FPMS12TR7506%*

6-14Vdc Input, 6A, 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' 413 H DN - 4% E AT S BET HIFEED YT
VAREBRMEILEATREICT D A BEM ) BEEEH>TOET,

“Y=hvA

Jciksd

- Lo A5l
BEINEINLDY-TVARBRUELE, BC~BEIREN S5
I EREERTHCETAREAYES Mvivy RS Y
LMB A TRACKIGFF(SBEEVIXVIinlTHEH T A REHELTTELY,

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 —4FP1EFP2D YT AR EN B ME L (RIC) XA /4 7 Hll = Bk %
FP1MDVout&EFP2MON/OFF i F(5EL VD HICERE Y 5 ETEITE
nEJ.

FP1 FP2
Vin X Vofp1 Vin X Vofp2
O0—— Vin Vout Vin Vout ——o0
DC/DC DC/DC
Converter Converter
On/Off On/Off
0——1 On/Off On/Off
Tk Slap 1 Telc sl 1
i I
|
I
|
; T
I ! d "
! [
| ! Lo
| | R e n
% “II:‘.::ZA Chi £ 1.6 ¥ % “II:D':ZZA i % 16w
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 .
BRIVEEAIROFPIEFP2EIOH W EREDERER/METSH. Ch
52D2MAYN -IDFEFEE KR U FLE(ED)IF. FP1DVoutZFP2MD
TRACKIFF(SEL V) CHHT T DL TAIBEEBYET

FP2MD TRACKIF F(SEEVICEASNSEBEITHEICVomDEEEE
FUBLBENH DI EITERLTLESLY,

FP1

Vin . Vofp1
o——1 Vin Vout ——e——o0
DC/DC

Converter
O—— On/Off

FP2
Vin . Vofp2
o—— Vin Vout O
DC/DC
Converter
'oN’ | On/Off TRACK
Telcstag 1 Telestap 1

A AN
A—e i

[T
cha[ Ty

MllLooing A ChI 5 EoDnY [T WH.O0ng A ChI L EoDRY
chi Ty 5

460 % 44,50 %

Fig. D: Simultaneous

Ver2.0 Jan.05,2009
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6-14Vdc Input, 6A, 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 -JFP1EFP2DLYT ANy )IEE) R UMELE(RIE) I, FP1DH N EE
IS BIT B EEZEFP2OTRACKIGF(SEL VICHEASE 5T ETHIEE
LHYET  CNIIRETTREN D &L5IT, HEHFEEYHITRIER2D2
DOERNEFEATHILETRITINET,

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 H NAEBFICERE RICEIET 2T EMNRDENBLYT A
PIDERIZENT, RIER2DIEITRDAERMNSHETEET,

VO,FP2 — R2
VO,FPI Rl + R2

A recommended value for R2 is 10k Q2.
R2DHEEEIZ10kQ TI,

FP1

Vin . Vofp1
o—— Vin Vout

DC/DC
Converter
On/Off

O—— On/Off

Notes :

(a) For simultaneous and ratiometric start-up and

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.)
FEFELLBIEE) R MF LI5S FPIEFP2ICANEBREEZMNMY
BHTIZFP2MDON/OFF i F (5L V) IFONIKEETH B &, (RN’ T4
71773y DIGE . FP20)ON/OFFifh F % GNDIZHESE . Tk
o WY T ET VAV DI E . FP20ON/OFFIf F £ Vinl JHE#E. £
folERIER )

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

S) voltage should stay at 0V 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 ERLI
AABEDVIn-MINIZELTHS10msLL E D, OVOFEFEDIK
BERBELTEDENIHYET  COBRREIL, V7Rt D
ED-6TY,

(c) If shut-down is initiated by cutting off the input
voltage, the converters may not operate
appropriately after the input voltage falls below
the minimum input voltage rating. The ON/OFF
pin (pin 5) of FP1 should be used for tracking at
shut-down.

AFERIZE DN T4 )V TIE AN IR RIBEAABELTIC
Gof-t. BULEBEATELAYET, FLEEDOIMYFVIIC
[&. FP1MON/OFFifF(5FEEVEE ALY,

R1
FP2 (d) The voltage applied to the TRACK pin (pin S)
Vin Vofp2 must not exceed the input voltage.
o— Vin Vout e} TRACKIF F(SEENICHIMENZBEEIZANBEREFBZ TIELY
DC/DC TEHA.
Converter R2
'ON’ | On/Off TRACK VWW—
Telc kun ] lrigl Telesiap ]
..—L;
Fﬂ% Mg A Chl £ BO0IRY Fﬂ% WHbom A CRT L EvanY
Fig. E: Ratio-metric
http://www.fdk.co.jp Page 8 of 28 Ver2.0 Jan.05,2009
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6-14Vdc Input, 6A, 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.

EEL TLDIRETANEEATYPTLIVRAICADE, 2DIUN -4
FEBMICFEIELET, - ANBEMNTYPTAVLLEIZASE, O
DN -AEEBRICEMELBRIELET

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).
COIWN-AFTBERLERICKHLECRELFT . BERKEIZEDS
&L TDIAVN-RIENVA-N -V IVA HICCUPE-F[Z72Y | BEFIKAEA
fRREINDEVoutl TBEEDEICRYET . (BEN YN

Over-Temperature Protection (OTP)

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

COAN-HIEMEMRERREALTVET . BRELGHEEHICELST
MEAREEICHEHE, COIWN-FFEBMIZFEILLET  REWEEIC
FTTADEEHMICERLET (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 7.5A
must be used in the positive input line.
CMIvyN-41FUL60950EEN60950(= kB IL K. RUEEMLR £ EE
EHEELTOET, COWN AT EEDBEEGHTIZHE UL TSELVD
EHUEHLLTEY. AHBEENELVTHNIEH DEELELVERYE
T AHL. COIVN-AERBBICE1-RAZHF>TVEFAD T, REHK
ISEESEROIZE. ANFVDTFABIIZEIE TR EET5AD
Ea-REHEHL 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.

COWN-BJERET T4 BE BHEX. R4ty B RU

SeyM VR DENME, VTN MR BIMAREBLREEET . TFEEFE

BEERETREGTONETS,

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.

FEHABEREDOT -4 REEBORITLUEDOA -V TBESATOE
¥, RIEFig *V-4#D KIITH/ESF TSN TEY  #VIFHH ABEEZRL.
HIBEDTIIERLET FIZE Fig #v-2LHN (L *VH I TOR
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. RUBBRMHZEREICTSHIC. 2 TORE. RUSE
T 4FBESNEETER N (22N -4 F A FLTERELT
WET REHER —NEFDKYE D BRI EERZENICHKETHE
T.BRERE. RUREZRZICEELTLET,

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.
BRI M X EE0.060”(1.6mm)EDA4BPCBTHER L TLVET . &
E2BDMAIFIVN -4ERET H=H DN ERDERZ~DNG-VD
HITRELTWET, REI2EBIF70u mOEASETE L. RUI VN7V
EMHELTVET  COLIITRBOHAEZRY DKL T-EETE
K =M VN -4 SPCBADRD X IFEFIRL ., T-AM-ATHY %
ALFEDEVEETMEHEERRLTVET,
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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 RAEXBREE T KFEHRDEFREOLFM(BE AR RER
% . NC)A H600LFMETHE ICHIHTE . IRFEEIL30°CH H85°CE
FIETEET . REREICERIMRIRY - 771 EREREEALT
WET . (BIF 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-ADBEEEROFERBETAET 5CLE88HLET, 51
EFEALEOARNRET LT ORKIEITEVGE TR E A 2
ETY . REREICIRMRY-T7 774, RIFBERESFELULF
FTET . REXNEERATEEHEE. BOYIFIZADIEEHT=HE, A
EREFDVECT B2, AWGAOD BB HRLET . AEXTO
BIE IS RBLGERIEEHITRLES,
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Thermal Derating

Figs *V-1 show the maximum available load current
vs. ambient temperature and airflow rates. Ambient
temperature was varied between 30°C and 85°C,
with airflow rates from NC (50LFM) to 400LFM
(0.25m/s to 2.0m/s). The converter was mounted
vertically, and the airflow was parallel to the long axis
of the converter, going from pin 1 to pin 5.

W-1EHIBHBELABDOEH TISHT2RAHMNERERL
F9 . BEFERE LR ZNC(50LFM)~400LFM®D £ 14 T30°C ~85°C DA
EEEBSETOET, N -AEEECREL. RRAEFIN-IORF
FHRICFETTIBE YD SSELVICAFTRONTLET,

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 (6A)

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.
FEADUEEHTRAENBAROEF FTROLBYEELET .

0O WINHIOERDEBEHI20°CIZEZELI-BFROE AEREXI(
(i) N -SDRFFERER (6A)

BETA T DHEERNTEHESE 57012, BREEIX120°CER
ZBVNFSITTEBLLZEN, > T BEBFRICHHITR S LED
BAERMDBREMN120°CEHEAGNRIICL 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.
HAERT AT -7 TRESh - EREREBZ ERLI-1R
EIE. HEEDET . EEMEDET. RUE/ 1-VOHEESIEEIT
ERBHYET

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 1pF ceramic capacitor at full load current.
BRI R RABREBREH AT VORFEICERLTEY. ARV IO
BIEICIERJIORBREREFEALTLNET . 2 TOH AT VKR IE
UFDE5IT U EBLTRELTLET,

— >
1uH Vin Vout
Input Inductor Vout
+
Cin Co
DC/DC
C@ 2X47.HF Converter 1w ! 2X47,“F
Ceramic Ceramic Ceramic
Vin source WCapacitor Capacitor Capacitor
* GND  GND

Fig. I: Test setup for measuring output voltage ripple

Is CURRENT PROBE
—5
1uH Vin Vout
Input Inductor Gin Vout
+
100uF Co
0o o | o W o
2x47uF Ceramic Ceramic
Vin source Ceramic Capacitor | Capacitor
* GND GND

Fig. J: Test setup for measuring input
reflected ripple current
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Output Current [A]
~ o
I

3 —=— 400LFM

2 —&— 200LFM

1 —A— NC(50)

0 \ \
30 40 50 60 70 80

Ambient Temp [DegC]

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

100 ‘ ‘ ‘ ‘ 6.00 ‘ ‘
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4\ = 8Vin
_ i Ec 400 ---- —12Vin ———————————————————
25 T .2
3 | z
3 l a l
g |
0 1 2 3 4 5 6
Current [A] Current [A]
Fig-5.0V-2: Efficiency vs. load current and input Fig-5.0V-3: Power dissipation vs. load current and
voltage for Vout=5.0V. input voltage for Vout=5.0V.
Airflow rate=200 LFM (1.0m/s) and Ta=25°C. Airflow rate=200 LFM (1.0m/s) and Ta=25°C.

http://www.fdk.co.jp Page 12 of 28 Ver2.0 Jan.05,2009



F DK Delivering Next Generation Technology | ;!AIAA: Series

FPMS12TR7506%*

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

Tek 125kS/s 3 Acqs
: T ] Tek Stop | [
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Fig-5.0V-4: Turn-on transient for Vout=5.0V with Fig-5.0V-5: Output voltage ripple (20mV/div.) for
application of Vin at full rated load current Vout=5.0V at full rated load current into a resistive

(resistive) and 47pFx2 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: 2 ps/div

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

Tek Stop | [ i ] Tek Stop | [ ii

Chi[ 100mV v ' M[20.0us| A Chd & 4.05 A Chi[ 100mV v&] M[20.0us] A Chd \  4.05 A
2.50 A 08 2.50 A 0
W20.20% 1120.20 %

Fig-5.0V-6: Output voltage response for Vout=5.0V Fig-5.0V-7: Output voltage response for Vout=5.0V
to positive load current step-change from 3A to 6A to negative load current step-change from 6A to 3A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 with slew rate of -5A/us at Vin=12.0V. Co=47uFx2

ceramic. ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (2.5A/div.) Bottom trace: load current (2.5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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temperature and airflow rates for
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Fig-3.3V-1:  Available load current 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.

http://www.fdk.co.jp

Fig-3.3V-3: Power dissipation vs. load current and

input voltage for Vout=3.3V.

Page 14 of 28

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 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 47pFx2 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: 2ps/div

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

Tek Stop_ | —1 ] TekStop |  — ]
T T T T T T v T T

B AN AR F A8 A DA A AR A AN A
ST Y R Y Y R Y VY VY VWY
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[20.20 % 0[20.20 %

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 3A to 6A to negative load current step-change from 6A to 3A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 with slew rate of -5A/us at Vin=12.0V. Co=47pFx2

ceramic. ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (2.5A/div.) Bottom trace: load current (2.5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Output Current [A]
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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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Fig-2.5V-4: Turn-on transient for Vout=2.5V with Fig-2.5V-5: Output voltage ripple (20ms/div.) for
application of Vin at full rated load current Vout=2.5V at full rated load current into a resistive

(resistive) and 47pFx2 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: 2ps/div

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

Tek stop | [ i 1 TekStop | [

o

AAARAAAARAN AR B 4 “'u.uu ..... AR AAARA LA RS DAL A NS AN AD Y
W I WYY VY i Y M YV LAdd VY Y Y RN Y Y WYY Y WYY

4

BL B e

RIS T i 20.0ms A Cha 7405 A S| I A S VP I X YT ;A| TS A

@ 2.50 A 08 i 2.50 A o4
120.20% | i[20.20 % |

Fig-2.5V-6: Output voltage response for Vout=2.5V Fig-2.5V-7: Output voltage response for Vout=2.5V
to positive load current step-change from 3A to 6A to negative load current step-change from 6A to 3A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 with slew rate of -5A/us at Vin=12.0V. Co=47uFx2
ceramic. ceramic.

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

Bottom trace: load current (2.5A/div.) Bottom trace: load current (2.5A/div.)

Time scale: 20us/div. Time scale: 20us/div.
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0 \ \

30 40 50 60 70 80

Ambient Temp [DegC]

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 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 47pFx2 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: 2ps/div

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

gt gt A A A A A A A AR S A A A A A AT A A
TENRYWY YT T VY W WYY vy VWAV WY

4
Chil 100mV vy M[20.04s A Chd + 4.05 A Chil 100mv Ao ' M[20.0us] A Chd \  4.05 A
2.50 A QW 2.50 A QW
[20.20 % 1i[20.20 %

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 3A to 6A to negative load current step-change from 6A to 3A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 with slew rate of -5A/us at Vin=12.0V. Co=47pFx2

ceramic. ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (2.5A/div.) Bottom trace: load current (2.5A/div.)
Time scale: 20us/div. Time scale: 20us/div.

http://www.fdk.co.jp Page 19 of 28 Ver2.0 Jan.05,2009



F DK Delivering Next Generation Technology | ;!AIAA: Series

FPMS12TR7506%*

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

8
7
— 6 B & & & & a8
<
€5
o
34l
)
5 —8— 400LFM
33
=}
O 2 —&— 200LFM |
1 —aA— NC(50) —
0 \ \
30 40 50 60 70 80

Ambient Temp [DegC]

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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Fig-1.8V-4: Turn-on transient for Vout=1.8V with Fig-1.8V-5: Output voltage ripple (20ms/div.) for
application of Vin at full rated load current Vout=1.8V at full rated load current into a resistive

(resistive) and 47pFx2 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: 2ps/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 3A to 6A to negative load current step-change from 6A to 3A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 with slew rate of -5A/us at Vin=12.0V. Co=47pFx2

ceramic. ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (2.5A/div.) Bottom trace: load current (2.5A/div.)
Time scale: 20us/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
application of Vin at full rated load current
(resistive) and 47pFx2 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-1.5V-6: Output voltage response for Vout=1.5V
to positive load current step-change from 3A to 6A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2
ceramic.

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

Bottom trace: load current (2.5A/div.)

Time scale: 20us/div.
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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: 2ps/div
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Fig-1.5V-7: Output voltage response for Vout=1.5V
to negative load current step-change from 6A to 3A
with slew rate of -5A/us at Vin=12.0V. Co=47pFx2
ceramic.

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

Bottom trace: load current (2.5A/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-1.2V-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 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 47pFx2 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: 2ps/div

Bottom trace: output voltage (1V/div.)
Time scale: 2ms/div.
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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 3A to 6A to negative load current step-change from 6A to 3A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2 with slew rate of -5A/us at Vin=12.0V. Co=47pFx2

ceramic. ceramic.

Top trace: output voltage (100mV/div.) Top trace: output voltage (100mV/div.)
Bottom trace: load current (2.5A/div.) Bottom trace: load current (2.5A/div.)
Time scale: 20us/div. Time scale: 20us/div.
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Fig-1.0V-1:

Available load current
temperature and airflow rates for Vout=1.0V with
Vin=12.0V. Maximum component temperature =120°C

vs. ambient
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Fig-1.0V-2: Efficiency vs. load current and input

voltage for Vout=1.0V.

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

input voltage for Vout=1.0V.
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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 47pFx2 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 3A to 6A
with slew rate of 5A/us at Vin=12.0V. Co=47uFx2
ceramic.

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

Bottom trace: load current (2.5A/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 +
1uF ceramic at Vin=12.0V.

Time scale: 2ps/div

Tek Stop |  — ]

M20.0us] A Chd L 4.05 A
2.50 A 05
1[20.20 %

Fig-1.0V-7: Output voltage response for Vout=1.0V
to negative load current step-change from 6A to 3A
with slew rate of -5A/us at Vin=12.0V. Co=47pFx2
ceramic.

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

Bottom trace: load current (2.5A/div.)

Time scale: 20us/div.
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Mechanical Drawing
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(0.700) ! $1.20(0.047)PLATED THROUGH HOLE/ /
2.54 20.32 $2.00(0.079)PAD SIZE BOTH SIDES / KEEP OUT AREA,"
(0.100) (0.800)
Y:Standard Type 3.2:0.5(0.126+0.020)
FRONT VIEW OF BOARD Long Type 5.0¢0.5(0.200+0.020) RECOMMENDED HOLE LAYOUT
Pin # Function - All dimensions are in millimeters (inches).
1 Vout - Unless otherwise specified, tolerances are +/- 0.25mm.
5 TRIM - Connector Material : Copper.
- Connector Finish : Tin over nickel.
3 GND - Converter Weight : 0.0990z (2.8g).
S TRACK - Converter Height : 12.5mm Max.
4 Vin - Recommended Through Hole Via : ¢1.20mm.
- Recommended Pad Size : 2.00mm.
5 ON/OFF

Part Numbering Scheme

Product ¢, Sub Series N?nm';tal Mounting  Output Rated ON/OFF Pin
Series P Scheme Voltage Current Logic Shape
Voltage
FP M S 12 T R75 06 * *
Series Medium | S: With trackin 12- 12V Through b 0.75V ble: B6A N: Negative | A:Standard
Name ' g ' Hole | éc;%r%r;'g”;ae)e' P: Positive | C:Long

Cautions

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

CLEANSING : Cleansing of this converter is not recommended. When cleansing, determine a cleansing
condition on your own responsibility after confirming there is no impact on the characteristics/performance of the
converter.

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