F DK Delivering Next Generation Technology

155;\,/3/!: Series

FPMR12SR7508*A

6-14Vdc Input, 8A, 0.7525-5.5Vdc Output

The 511\,/5/!2 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-14Vdc input,
these are the converters of choice for Intermediate
Bus Architecture and Distributed Power Architecture
applications that require high efficiency, tight
regulation, and high reliability in elevated temperature
environments with low airflow.

FEABBRIDC/DCIVN-ID Searsz V) -R'IEEEZZEOPOLIIN -
LRILHFESI THEO TEN-BERMNEFE. RUREFEFRELE
ER

ANEEV~1AVTEELET DT, COWN-4IE. BHE. BL\HA
BEFE. SR XRUVRAEOVGVRETOEEEENEREND
IBA, X ISDPATOEAIZHKETY .

The FPMR12SR7508*A converter of the Sza s>
Series delivers 8A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc
to 5.5Vdc. The thermal performance of the
FPMR12SR7508*A is best-in-class: No derating is
needed up to 85°C, under natural convection. (up to
70°C for 5V and 3.3V output)

Searsz Y- "0 FPMR12SR7508+A 3 & L\ B [E #5 £ T0.7525V ~
55VdcD AT EHERLFT . FPMRI12SR7508+AMD B E (L5 R E
TY . BARREH T CETHAERTIL-TVIEREELFRE A,
(5V&3.3VIET0°CET)

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.

PR R AT, MBERET. RUNYI -V V) DRERTHSD. COREHRDR
EHMEISTERERBACRELIATOET, FEICBI-GE
LIEMMEIIEEGEBRE. RERHN. RUFDKOREHRD B
HEIOERIZEYBIENET,

Applications

e Intermediate Bus Architecture
FREIN AR VAT A

e Telecommunications
TLALYATL

e Data/Voice processing
T —4A0IBY AT A

e Distributed Power Architecture
DEREVERYVATL

e Computing (Servers, Workstations)
WE AR - = T-9AT=VaY)
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FPMR12SR7508*A

Features

e Delivers up to 8A (44.0W)
8A(44.0W)FE THEFAAIBE

e High efficiency, no heatsink required
ENE-RRBINTE

e No derating up to 85°C (up to 70°C for 5V & 3.3V)
85°CETT AL—T4v7 FE (5V, 3.3V [F70°CET)

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

e Industry-standard SMD footprint
EEAZEOSMDIYNI YUt

e ROHS compliance
RoHS#EHL

e Small size and low profile: 0.80” x 0.45” x 0.211”
nominal.
INEY O IEE (20.3 x 11.4 x 5.35mm)

e Coplanarity less than 0.004”
FEEE 0 ImmUT

e Tape and reel packaging
RElET-t o7 T

e Programmable output voltage via external resistor
SRR OERICKYT R AR W ERE

e No minimum load required
RINAFITE

e Start up into pre-biased output
HAIZTYNATAD B> THEEB ATAE

e Remote ON/OFF
1)E—}ON/OFFH&HE

e Auto-reset output over-current protection
BERRERE: BBRR

e Auto-reset over-temperature protection
RERINEAR B BE

e High reliability, MTBF = 1 Million Hours
B S MTBF = 1 Million Hours

e UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950
UL60950, CB SchemeZ 1%

e All materials meet UL94, V-0 flammability rating
LTOHGRIE UL V-0IEES

Ver 2.3 Jun. 24, 2008
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155;\,/3/!: Series

FPMR12SR7508*A

6-14Vdc Input, 8A, 0.7525-5.5Vdc Output

Electrical Specifications

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

B
ERAEVES. STORKBEESNEANEE. &
#.RERECERSLES.

Conditions: Ta=25degC, Airflow=200LFM(1.0m/s), Vin=12Vdc, Vout=0.7525-5.5Vdc, 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
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)

Module Off 24 Vin Vdc

Module On -5 0.8 Vdc
ON/OFF Control (Positive)

Module Off -5 Vin-2.7 Vdc

Module On Vin-1.0 Vin Vdc
' Absolute Maximum Ratings 'R R K E

Stresses in excess of the absolute maximum ratings may lead
to degradation in performance and reliability of the converter

and may result in permanent damage.

http://www.fdk.co.jp

Page 2 of 26

BRI R AEREZBA-ANA, HREQIET. BEHE@EM
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Ver 2.3 Jun. 24, 2008
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FPMR12SR7508*A

6-14Vdc Input, 8A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) BERBE ()
Conditions: Ta=25degC, Airflow=200LFM(1.0m/s), Vin=12Vdc, Vout=0.7525-5.5Vdc, unless otherwise specified.
PARAMETER NOTES MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout=3.8Vdc (3.3Vdc+15%) 6 12 14 Vdc
Vout>3.8Vdc (3.3Vdc+15%) 8 12 14 Vdc
Input Under Voltage Lockout
Turn-on Threshold 55 Vdc
Turn-off Threshold 4.4 Vdc
Maximum Input Current 8Adc out at 6.0Vdc in
Vout=5.0Vdc (8Adc at 8.0Vdc in) 5.4 Adc
Vout=3.3Vdc 4.9 Adc
Vout=2.5Vdc 3.8 Adc
Vout=2.0Vdc 3.1 Adc
Vout=1.8Vdc 2.8 Adc
Vout=1.5Vdc 2.4 Adc
Vout=1.2Vdc 2.0 Adc
Vout=1.0Vdc 1.7 Adc
Input Stand-by Current (module disabled) 25 mA
Input No Load Current (module disabled) Vout=5.0Vdc 65 mA
Vout=3.3Vdc 46 mA
Vout=2.5Vdc 36 mA
Vout=2.0Vdc 30 mA
Vout=1.8Vdc 28 mA
Vout=1.5Vdc 24 mA
Vout=1.2Vdc 22 mA
Vout=1.0Vdc 20 mA
Input Reflected-Ripple Current See Fig.E for setup (BW=20MHz)
Vout=5.0Vdc 120 mAp-p
Vout=3.3Vdc 105 mAp-p
Vout=2.5Vdc 95 mAp-p
Vout=2.0Vdc 80 mAp-p
Vout=1.8Vdc 75 mAp-p
Vout=1.5Vdc 65 mAp-p
Vout=1.2Vdc 60 mAp-p
Vout=1.0Vdc 55 mAp-p
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F DK Delivering Next Generation Technology ; PN
_ZEANPFS Series

FPMR12SR7508*A

6-14Vdc Input, 8A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) BERBE ()
Conditions: Ta=25degC, Airflow=200LFM(1.0m/s), Vin=12Vdc, Vout=0.7525-5.5Vdc, 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.D)
Peak to Peak Vout=1.0Vdc 45 80 mVp-p
Peak to Peak Vout=5.0Vdc 50 80 mVp-p
External Load Capacitance Plus full load (resistive)
Min ESR > 1mQ 1,000 MF
Min ESR > 10mQ 2,000 MF
Output Current Range 0 8.0 A
Output Current Limit Inception (lout) Vout=3.3Vdc 17 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc Set 29 Arms
DYNAMIC RESPONSE
lout step from 4.0A to 8.0A with di/dt=5A/us Co=47WF x 2 ceramic + 1UF ceramic 120 mV
Setting time (Vout < 10% peak deviation) 60 Ms
lout step from 8.0A to 4.0A with di/dt=5A/us Co=47WF x 2 ceramic + 1UF ceramic 120 mV
Setting time (Vout < 10% peak deviation) 60 Ms
EFFICIENCY Full load (8A)
Vout=5.0Vdc 92.5 %
Vout=3.3Vdc 90.0 %
Vout=2.5Vdc 88.5 %
Vout=2.0Vdc 86.0 %
Vout=1.8Vdc 84.5 %
Vout=1.5Vdc 82.5 %
Vout=1.2Vdc 79.5 %
Vout=1.0Vdc 78.0 %
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FPMR12SR7508*A

6-14Vdc Input, 8A, 0.7525-5.5Vdc Output

Operation

Input and Output Impedance

The FPMR12SR7508*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).

FPMR12SR7508*A& A W ERMEIFIEAVE -4 VATEHEL TS, 2
N-ADREHIZEEDHDANIVTI4AEMZ D1z 3vnN 4D A
AEVDIBREIZThyI Y IVT V&G INT 52 LEHEHLET , SNl
FYIIN-ADREBEEEEICL. AN T VEELZIHLET . K
ESR4V4IL. RIZZFDMDIVT UHE—MEMIZIXRIESYFEAD. AN
V7' WERNMZT BHIZIE, FEHEITIEESRIVT UH(£7395T100 1 FIL
D) EHRELET, N -4B FIEA NERITIBIEESRDI 4 FE739IA B
WTUHERELTVET,

The FPMR12SR7508*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 placed in close proximity to the load
to improve transient performance and to decrease
output voltage ripple.
FPMR12SR7508*A (& tH A (2 1HaV T U AV ELOVKBETHRELTE
ELET . AT W ER/NTT B8 ABIEESROEIIVIVT U D
HEHRLET . BEBOBERLELE NI MERDO:-HIZERED
SEEEICABIRESRETIVIAVT U ERET HLERENOLET .

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.
COIN-SIEHNHFEARMOBEN T ERIET UK FER
FTVERA BEOBVAFHEEZRFTHHIC N -0 H A
NoBRETHDIMUAVE - VRIT AT BEERYIEL T,

http://www.fdk.co.jp

Page 5 of 26

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 2), 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/OFFifFGEENERADLSIZ, VN QB EEELLI)E-H
fESIZ&YIuN-9%ON/OFFF DI fEbhET, #5747 &Y 7470
YIS T BT 2R DY E-Favko-LEEIRATEETT
T4 ATV DIEE AN -4EONT BIZIEEFEE VELowbA L, XIF
KEHEL. N -4EOFFF BIZIE5BL VEHIghL N IL . RIEVink i
ELFET RV THTET VIV DIBE AUV -4EONT BIZ(E5FE L VEHighl
A, Vinl SHEERE . RUEKRIEREL. 2N 4% 0FFF BIZI55F L v ELowl
NMIZLET,

Pin 5 is internally pulled-down. A TTL or CMOS logic
gate, or an open collector/drain transistor can be
used to drive Pin 5. When using an open collector/
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:

(a) Sinking up to 0.2mA at low logic level (=0.8V)
(b) Sourcing up to 0.25mA at high logic level (2.3-5V)
(c) Sourcing up to 0.75mA when connected to Vin
ON/OFFEVIEEY 1-hREBTI W IVENTLVET, TTL, CMOSE DY
5. RIEA-7"vab94D 509 294 0N/OFFE VD IREIE A ATEE T
T=7VaAYaD50Y R5%EERT HRIEEAIZRT 15k QEEE DT ATy
EREVInITERL TSN, (RASE)
ON/OFFEVER T BT NARICIE T RREEN I BETY,

(a) 0.8VEL T DLowbA L TO2mAETDYVIEES

(b) 2.3V-5V(DHighRY vJLA' L T0.25mAE TH A EE S

(c) VinE#RF(Z(X0.75mAE TOHIAEE S

O O Vin Vout &
R 2
Vin QO On/Off Load 3
O || O GND TRM O
Control Signal

Fig. A: Circuit configuration for remote ON/OFF
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155;\,/3/!: Series

FPMR12SR7508*A

6-14Vdc Input, 8A, 0.7525-5.5Vdc Output

Output Voltage Programming (Pin 3)

The output voltage of the FPMR12SR7508*A
converter can be programmed from 0.7525V to 5.5V
by using an external resistor or a voltage source

FPMR12SR7508*A M H N EE (LS BB E T T 50 . XIS ERE
JRZEENINY B2 ET 0.7525V~55VETRIZE A RETY .

External Resistor

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

SHEBIEHT RramlE TRIMEE F(3FLY) EGNDIRFEFEL VDR IZ#ERL T
{f2EW, BBES B, Rrv DER. RULEBELGHABEFIROKIZEL
YRHFEF,

105 ]
(Vomeq -0.7525)

1kQ

RTRIM =

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 insteed of one standard value
resistor.

Table 1 lists calculated values of Rrm for common
output voltages. For each value of Rrrim, Table 1 also
shows the closest available standard resistor value.
Rraw DAEFHABEDAEICHELET, FEAL DERKRICH
WTIE BEMR1GRIL05%RDEMRTH R TT . LHLEMD., LY
LW ABEEDOE=OIZIE, BRIALYE2RZEFICERALET.

Table 1IC—fEMAE N ERZHRET IEOEMNEFRRLET, £z
Table 1ICAZEMGIENZFEALSEEOELELRRLTVET,

O—— 10 Vin Vout O
O Onloff road
n/oO >
Vin 2
O——Q\ GND TRM O
\ -

Fig. B: Configuration for programming output voltage

http://www.fdk.co.jp
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Table 1: Trim Resistor Value

Voree [V] Rraim [kQ] Stanzg?dc\llzslﬁzt[k()]
0.7525 Open
1.0 41.42 41.2
1.2 22.46 22.6
15 13.05 13.0
1.8 9.02 9.09
2.0 7.42 7.50
2.5 5.01 4.99
3.3 3.12 3.09
5.0 1.47 1.47
55 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.
NEEREFE->THABEEETET BIZ(E, TRIMIEFIVern DEEZE
EINLES . EERENBRETELDEETE7-8. TRIMIGF LMD
BEREICENEESICERT I EEHEHOLES,

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

Ve BEFTREOXICKYBEHMNTTEETT,

(1+Rexr )(Voreq -0.7525)
15

Verre =0.7- (V]

Table 2 lists values of Vcrre for Rexr=0 and
REXT=15kQ.

Table 2[ERexr=0D B ERexr=15k DB D Vo BIEERL TLVET,

Table 2: Control Voltage [Vdc]

Voree [V] Verre (Rexr=0) Verre (Rexr=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
25 0.584 -1.164
3.3 0.530 -2.017
5.0 0.417 -3.831
55 0.384 -4.364
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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.
EELTLVBIRETAABEMNTYPTLAVERFIZHDE, ZDIVN-4IE
BEMICFIELET . . ANBEMNTYPTEEVLLEICLSE, CDa
YN -AE BB ENEE RIRLET

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).
CON-AFBERLERICHLECRELET . BERREIZES
& ZDIAVN-BIENVA-N - VA HICCUPE-NIZ7Y  BEFIREEH R
rREndEVoutlLBEDEICRYET . (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).

COIN I MR EREEELTCOET . BEELCBEREFICELST
MEIRREIZADE, COIVN-JTEBMIFIELET . RETEREICE
TTFHBEEBNIZERLET . (BFVEIN

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 10.0A must be used in the positive
input line.

http://www.fdk.co.jp
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ZMIUN-41ZUL60950£ENB0950IZ &L B ALK, RUERML R SR %
EHELTOET, COIN-LEE DEEEBTICHS LV TSELVDE
HEB-LTEY. AWEENELVTHNIEHE DEELELVELRYET,
BL. 20N -3EREBIZL1-AEF>TOERFAD T, RERKITHE
EBSEB=BIZIE. AAFVDTIAAIZENEE TR AEHK10.0ADE1—~
RAEEHEL TR,

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-ZTBRET L -T7 . R, BHEXE. 25-+797 ., RU
Yoo RS DENME, YN MR BIAREBLEE ST, SETEY
BFRETHERATONET,

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.

FEHABEHOT -4 REEBORIZLEDOA -V TBEHEINTOVE
T o BIEFig *V-#DLSITHESH TSN TEY  *VIFHAEBEEZRL. #
[THEDIIIMERLET, FIZIL Fig xv-2&HN (L AVHATOHE
HHEERLET,

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.

AERE. RUBRMEHEICT 5012, 2 TOEE, RUMET -
ST SN =B E A - (2N - 4F F B M IFLTREBLTULE
Yo mEFHET -MN ZFOKIFEDRAFAERBRFENICHESTHET R
BERE. RUREEREICEEBLTVET,
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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.

BEFHEN - XEX0.060"(1.6mm)ED4EPCBTHERLTLET . &
E2EBOMRBITIVN -4 RET H=-HODON YN ERDERRANDN -0 D
AHIZRELTVVES, REIRZBIEXTOu mOIRETEN . RV UM%
BHLTWET . COKSICREBORBEERY <DL LIZREN®
K =FNI& VNI SPCBADERDEIFEHIRL . 7-AM -2 THYEA
LFEORNEEEEHEERLTOET,

Test Chamber

FDK’s custom wind tunnel was used to provide
precise horizontal laminar airflow in the range of 50
LFM (equivalent to natural convection, NC) to
400LFM, at ambient temperatures between 30°C and
85°C. Infrared (IR) thermography and thermocouples
were used for temperature measurements.

FOK4F R D AR EBREE (LKTEH RO ERESOLFM(B Axt iR EF
F NC)MH400LFME THZICHIEI TE, IRBEREX30°CH, 585°CE
HETEET REREICEFMRIRY - 71 BEREFERALTL
ESN
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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. C.
WN-IDREEEROERABETAE TSI LEHBOLET IS
EFERALOBFTNARET TV DRKEITGEVGE LBIENBE
TY . BEREICIIRMEY -1 771, RISBEREHELEITE
T.ABXNEFERATIEE. AOWIFIZHIIEEHRCHLE. AIER
EE DT B0, AWGAOD R BT EHELF T HEF TORIEIS
B ERIEECITRLES,

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(50 LFM) to 400 LFM (0.25m/s to
2.0m/s). The converter was mounted horizontally, and
the airflow was parallel to the long axis of the
converter, going from pin 1 to pin 5.
*W-1EHLIRBEELRAEDFHTICHET2ZAENERERL
F9 . BEIRE X EENC(50LFM)~ 400LFM () 5 44 T30°C ~85°C ()
EEEBSETOET N FTKFEISHREL, RAZFFION-IDRF
AEIZFETTIEVMS5EVICH T TRV TLNET,

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 (8A)

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

M) WITADERDEEMN120COEZELI-B RO NEFRIE., XIE
(i) AVN—2DRAHEHRER (BA)

BETA-—TOY DHERNTEHESE 57=0I12, BHREEIF1200CER

ZIEVNESITTERBLCEEN, o T BEBERICHCITRY B D H
BEXDREEMN20°CEBRELIITL TS,
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Thermocouple

Fig. C: Location of the thermocouple for thermal testing

Ripple and Noise

The test circuit setup shown in Fig D was used to
obtain the output voltage ripple. And Fig. E 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.
BIDIZ R HEREIRR IS Ay VOBREICERALTEY. AA W ILO
BIEIZIEHEDRBEFERLTVET . RTOEAYT LRI L FD
t73)T U EBLTRIELTOET,

Is

—
SeY YN Vin Vout O
1uH Co
iy Input Cin beDG 2x47uF
@ Inductor == 2x47uF Comerter = 1WuF == Vout
ceramic ceramic | ceramic
Vin source . X X
capacitor capacitor | capacitor
GND GND

Fig. D: Test setup for measuring output voltage ripple

Is

—_—
feY ¥ A Vin Vout QO
1uH Cin Co
+
Input 100uF DC/DC 2x47uF
@ Inductor =03 con'+ Converter = WuF =— Vout
X 2 x47uF ceramic | ceramic
Vin source . . .
ceramic capacitor | capacitor
GND GND

Fig. E: 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=12V. Maximum component temperature =120°C.
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Fig 5.0V-2: Efficiency vs. load current and input voltage Fig 5.0V-3: Power Loss vs. load current and input
for Vout=5.0V. voltage for Vout=5.0V.
Airflow rate=200LFM (1m/s) and Ta=25°C. Airflow rate = 200LFM (1m/s) and Ta=25°C.
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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=12V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/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=12V.
Time scale: 2us/div.
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Fig 5.0V-6: Output voltage response for Vout=5.0V to
positive load current step change from 4A to 8A with
slew rate of 5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 5.0V-7: Output voltage response for Vout=5.0V to
negative load current step change from 8A to 4A with
slew rate of —-5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 3.3V-1: Available load current vs. ambient

temperature and airflow rates for Vout=3.3V with
Vin=12V. 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=200LFM (1m/s) and Ta=25°C.
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Fig 3.3V-3: Power Loss vs. load current and input

voltage for Vout=3.3V.
Airflow rate = 200LFM (1m/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=12V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig 3.3V-5: Output voltage ripple (20mV/div.) for
Vout=3.3V at full rated load current into a resistive load
with external capacitance 47uFx2 ceramic + 1pF
ceramic at Vin=12V.
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 4A to 8A with
slew rate of 5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 3.3V-7: Output voltage response for Vout=3.3V to
negative load current step change from 8A to 4A with
slew rate of —-5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/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=12V. Maximum component temperature =120°C.
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Fig 2.5V-2: Efficiency vs. load current and input voltage Fig 2.5V-3: Power Loss vs. load current and input
for Vout=2.5V. voltage for Vout=2.5V.
Airflow rate=200LFM (1m/s) and Ta=25°C. Airflow rate = 200LFM (1m/s) and Ta=25°C.
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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=12V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig 2.5V-5: Output voltage ripple (20mV/div.) for
Vout=2.5V at full rated load current into a resistive load
with external capacitance 47uFx2 ceramic + 1pF
ceramic at Vin=12V.
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 4A to 8A with
slew rate of 5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 2.5V-7: Output voltage response for Vout=2.5V to
negative load current step change from 8A to 4A with
slew rate of —-5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 2.0V-1: Available load current vs. ambient
temperature and airflow rates for Vout=2.0V with
Vin=12V. Maximum component temperature =120°C.
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Fig 2.0V-2: Efficiency vs. load current and input voltage Fig 2.0V-3: Power Loss vs. load current and input
for Vout=2.0V. voltage for Vout=2.0V.
Airflow rate=200LFM (1m/s) and Ta=25°C. Airflow rate = 200LFM (1m/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=12V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig 2.0V-5: Output voltage ripple (20mV/div.) for
Vout=2.0V at full rated load current into a resistive load
with external capacitance 47uFx2 ceramic + 1pF
ceramic at Vin=12V.
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 4A to 8A with
slew rate of 5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 2.0V-7: Output voltage response for Vout=2.0V to
negative load current step change from 8A to 4A with
slew rate of —-5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/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=12V. Maximum component temperature =120°C.
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Fig 1.8V-2: Efficiency vs. load current and input voltage Fig 1.8V-3: Power Loss vs. load current and input
for Vout=1.8V. voltage for Vout=1.8V.
Airflow rate=200LFM (1m/s) and Ta=25°C. Airflow rate = 200LFM (1m/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=12V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig 1.8V-5: Output voltage ripple (20mV/div.) for
Vout=1.8V at full rated load current into a resistive load
with external capacitance 47uFx2 ceramic + 1pF
ceramic at Vin=12V.
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 4A to 8A with
slew rate of 5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/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 8A to 4A with
slew rate of —-5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/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=12V. Maximum component temperature =120°C.
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Fig 1.5V-2: Efficiency vs. load current and input voltage Fig 1.5V-3: Power Loss vs. load current and input
for Vout=1.5V. voltage for Vout=1.5V.
Airflow rate=200LFM (1m/s) and Ta=25°C. Airflow rate = 200LFM (1m/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=12V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig 1.5V-5: Output voltage ripple (20mV/div.) for
Vout=1.5V at full rated load current into a resistive load
with external capacitance 47uFx2 ceramic + 1pF
ceramic at Vin=12V.
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 4A to 8A with
slew rate of 5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 1.5V-7: Output voltage response for Vout=1.5V to
negative load current step change from 8A to 4A with
slew rate of —-5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/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=12V. Maximum component temperature =120°C.
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Fig 1.2V-2: Efficiency vs. load current and input voltage Fig 1.2V-3: Power Loss vs. load current and input
for Vout=1.2V. voltage for Vout=1.2V.
Airflow rate=200LFM (1m/s) and Ta=25°C. Airflow rate = 200LFM (1m/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=12V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig 1.2V-5: Output voltage ripple (20mV/div.) for
Vout=1.2V at full rated load current into a resistive load
with external capacitance 47uFx2 ceramic + 1pF
ceramic at Vin=12V.
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 4A to 8A with
slew rate of 5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 1.2V-7: Output voltage response for Vout=1.2V to
negative load current step change from 8A to 4A with
slew rate of —-5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/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=12V. Maximum component temperature =120°C.
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Fig 1.0V-2: Efficiency vs. load current and input voltage Fig 1.0V-3: Power Loss vs. load current and input
for Vout=1.0V. voltage for Vout=1.0V.
Airflow rate=200LFM (1m/s) and Ta=25°C. Airflow rate = 200LFM (1m/s) and Ta=25°C.

http://www.fdk.co.jp Page 24 of 26 Ver 2.3 Jun. 24, 2008



F DK Delivering Next Generation Technology

_§gA,pAJ’ Series

FPMR12SR7508*A
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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=12V.

Top trace: Vin (10V/div.)

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

Time scale: 2ms/div.

Fig 1.0V-5: Output voltage ripple (20mV/div.) for
Vout=1.0V at full rated load current into a resistive load
with external capacitance 47uFx2 ceramic + 1pF
ceramic at Vin=12V.
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 4A to 8A with
slew rate of 5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Fig 1.0V-7: Output voltage response for Vout=1.0V to
negative load current step change from 8A to 4A with
slew rate of —-5A/us at Vin=12V. Co=47uFx2 ceramic.
Top trace: output voltage (100mV/div.)

Bottom trace: load current (2A/div.)

Time scale: 20us/div.
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Mechanical Drawing
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; . Notes
Pin Connections . All dimensions are in millimeters (inches)

Pad # Function ; Unless otherwise specified, tolerances are +/- 0.25mm
1 Vin - Connector Material: Copper
> GND ; Connector Finish: Gold over Nickel
- Module Weight: 0.085 oz (2.49)
3 TRIM - Module Height: 6.0mm Max
4 Vout ; Recommended Surface-Mount Pads: 2.1mm x 2.6mm
5 ON/OFF

Part Number System

Product Shape Regulated Input  Mounting Output Rated ON/OFF Pin
Series P INon Voltage Scheme Voltage Current Logic Shape
FP M R 12 S R75 08 * A

Series . _ Surface 0.75V N: Negative
Name Middle Regulated Typ—12V Mount (péc;%r?arggneagl)e: 8A P: Positive Standard

Cautions

NUCLEAR AND MEDICAL APPLICATIONS: FDK Corporation products are not authorized for use as critical

components in life support systems, equipment used in hazardous environments, or nuclear control systems without
the written consent of FDK Corporation.

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

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




