F DK Delivering Next Generation Technology

__,ﬁm,ﬁﬂ.:’ Series

FPMR12TR7505*A

6-14Vdc Input, 5A, 0.7525-5.5Vdc Output

The 9mm: Series of non-isolated dc-dc converters
deliver exceptional electrical and thermal performance
in industry-standard pin-out 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.
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The FPMR12TR7505*A converter of the SwAps2
Series delivers 5A of output current at a tightly
regulated programmable output voltage of 0.7525Vdc
to 5.5Vdc. The thermal performance of the
FPMR12TR7505*A is best-in-class: No derating is
needed up to 85°C, under natural convection.

Searsz yY)-2° 0 FPMR12TRT505%A 1% & L\ BB [ #5 FE T0.7525V ~
55VdcD AT EH#ERLET  FPMRI12TRI505+AD B EH (L5 A8 E
TY . BARREH T CETHAERT (LTI ERLELLFEE 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.

EREERE. MBEE. RUNY -V VI DR THD. COREHD R
EHEEEEERERRACRELINTOET, FRICBN-2E
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Applications

e Intermediate Bus Architecture
RN ARV ATL

e Telecommunications
TLALYATLA

e Data/Voice processing
T—450IBYAT L

e Distributed Power Architecture
DB ERVATL

o Computing (Servers, Workstations)
WE 4B R -1N—, T-HRF—YaY)
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FPMR12TR7505*A

Features

o Delivers up to 5A (27.5W)
5A(27 5W)FE TIEERATAE

e High efficiency, no heatsink required
EYE-RBBENTE

o No derating up to 85°C
85°CETTAL—TIVIFE

e Negative and Positive ON/OFF logic
ON/OFFEY Y& +H' 747 &RV 7477

e Industry-standard SIP pin-out
EEZEOEUTIH

e ROHS compliance
RoHSZEHil

e Small size and low profile: 0.90” x 0.40” x 0.195”
nominal
INEY (BT (22.9 x 10..2 x 4.95mm)

e Programmable output voltage via external resistor
SHEMEROIEINICKY I Y FARTRERE W EE

e No minimum load required
RNEFIFE

e Start up into pre-biased output
HAIZTYNAT RO B> THEBN AT AR

o Remote ON/OFF
IJE—MON/OFFHHE

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

e Auto-reset over-temperature protection
RER N BRFE I AL

e High reliability, MTBF = 1 Million Hours
= {E%EM%: MTBF = 1 Million Hours

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

o All materials meet UL94, V-0 flammability rating
LTOEHGRIE UL V-0l E S
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FPMR12TR7505*A

6-14Vdc Input, 5A, 0.7525-5.5Vdc Output

Electrical Specifications BTk
All specifications apply over specified input voltage, output ERENEVGE. ETOKREEESN-ANEE. &
load, and temperature range, unless otherwise noted. . REHECERAINET,

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 2.4 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 B R K ES

Stresses in excess of the absolute maximum ratings may lead M ERERETEAANAIL, HEEDOET ., REEREN
to degradation in performance and reliability of the converter DET. RVE 1-LOBEESIERITENBYET,
and may result in permanent damage.
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FPMR12TR7505*A

6-14Vdc Input, 5A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) B (1)
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 5.5 Vdc
Turn-off Threshold 4.4 Vdc
Maximum Input Current 5Adc out at 6.0Vdc in
Vout=5.0Vdc (5Adc at 8.0Vdc in) 3.4 Adc
Vout=3.3Vdc 3.0 Adc
Vout=2.5Vdc 2.3 Adc
Vout=2.0Vdc 1.9 Adc
Vout=1.8Vdc 1.7 Adc
Vout=1.5Vdc 1.5 Adc
Vout=1.2Vdc 1.2 Adc
Vout=1.0Vdc 1.0 Adc
Input Stand-by Current (module disabled) 25 mA
Input No Load Current (module disabled) Vout=5.0Vdc 65 mA
Vout=3.3Vdc 45 mA
Vout=2.5Vdc 35 mA
Vout=2.0Vdc 28 mA
Vout=1.8Vdc 25 mA
Vout=1.5Vdc 22 mA
Vout=1.2Vdc 18 mA
Vout=1.0Vdc 16 mA
Input Reflected-Ripple Current See Fig.E for setup (BW=20MHz)
Vout=5.0Vdc 75 mAp-p
Vout=3.3Vdc 65 mAp-p
Vout=2.5Vdc 60 mAp-p
Vout=2.0Vdc 50 mAp-p
Vout=1.8Vdc 45 mAp-p
Vout=1.5Vdc 40 mAp-p
Vout=1.2Vdc 38 mAp-p
Vout=1.0Vdc 35 mAp-p
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F DK Delivering Next Generation Technology ; "
ZENPFS Series

FPMR12TR7505*A

6-14Vdc Input, 5A, 0.7525-5.5Vdc Output

Electrical Specifications (Continued) B (1)
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 +/-0.3 %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 35 80 mVp-p
Peak to Peak Vout=5.0Vdc 40 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 5.0 A
Output Current Limit Inception (lout) Vout=3.3Vdc 10 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc Set 1.2 Arms
DYNAMIC RESPONSE
lout step from 2.5A to 5.0A with di/dt=5A/us Co=47UF x 2 ceramic + 1UF ceramic 120 mV
Setting time (Vout < 10% peak deviation) 60 Us
lout step from 5.0A to 2.5A 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 (5A)
Vout=5.0Vdc 94.0 %
Vout=3.3Vdc 92.0 %
Vout=2.5Vdc 90.5 %
Vout=2.0Vdc 89.0 %
Vout=1.8Vdc 88.0 %
Vout=1.5Vdc 86.5 %
Vout=1.2Vdc 84.0 %
Vout=1.0Vdc 81.5 %
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F DK Delivering Next Generation Technology

SLAPL? Series

FPMR12TR7505*A

6-14Vdc Input, 5A, 0.7525-5.5Vdc Output

Operation

Input and Output Impedance

The FPMR12TR7505*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).

FPMR12TR7505%*A&E A W BRI (ZIEAVE -4 VA THERL TS 3y
N-ADRERIZHEDHBANIVTIVRAEMZ B2, 30N -4D A
AEVDIBEIZThy IV VT I EA T I LEHEOHLET . NI
KYIIN-IDREBEERERICL.AAYIVEEFIHILET, K
ESRAVAN, RIFFDMDIVT UHE—RMICIZRIEHYEE AN, AHD
97 WER/NZT BI=HIZIE, FEEITEESRIVT UH(£F39IT100 1 FLL
BEHRELET . N I8 FIEA AERITIBIEESROI L FE739IA B
WTUHEBELTVET,

The FPMR12TR7505*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.
FPMR12TR7505%A & H A I T 1Fa0F VY BNEVLVRETERELTE
YELET AT WER/DTT BT ABIEESROIIvIIVT VY D
MEHRELEY . BEBFOBEMEEH AT VMERDO-OICERD
I CABIEESREIIVIAVT VI ERETHLESEOLET,

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.
COWN-AFHE DR FLATMOBEEN I EHET DtV R TR
FTWERA BEOBSVARRFEERFTSHIZ, v 4D H A
MOABETOI AV -F VAL AT REZRYEL TS,
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ONJ/OFF (Pin 5)

The ON/OFF pin (pin 5) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (pin 3), as shown in Fig. A.
Two remote control options are available,
corresponding to negative and positive logic. In the
negative logic option, to turn the converter on Pin 5
should be at logic low or left open, and to turn the
converter off Pin 5 should be at logic high or connected
to Vin. In the positive logic option, to turn the converter
on Pin 5 should be at logic high, connected to Vin or left
open, and to turn the converter off Pin 5 should be at
logic low.

ON/OFFii F(ELDIERAD K5I, § 70 BB VERELLYE-H
{EBIZ&YIuN—4%ZON/OFFF BDIEHNET . #0177 &h Y 7470
VYIRS T BT, 2B DY E-PIvIA- L EEIRATEETY

N TTAT VDB E . AUV -4EONT BIZE5EL VELowbA b, XK
KEHEL. AN —4EOFFT BIZIEX5BL VEHighL N IL . X IEVinkHEfi
ELFET KV T 1TV DIBE . IUN-4%E0NT BIZ[L5EL VEHIghl
A Vinl JHE . RIERIEREL. 2N 4% OFFF BIZ135% L V& Lowl
AWIZLET,

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- BB TI NE IvENTLES, TTL, CMOSE Dy
9. XIEt-7"vabham 505 R94,0N/OFFE Y DIRVEIZERTTEET T .
F=7VAYIDITU Y R EERAT D EEAISTR T 15k QIRE DT NTYT
ERZEVinlTHEHRL TS0, (HASHR)
ON/OFFEVEIRIET BT NARIZIE T REENNBETT,

(a) 0.8VEL F DLowlA L TO.2mAE TDYVIEES

(b) 2.3V-5V(DHighRY yJLA' L TO.25mAE T D HHAEEE S

(c) VinfEHiRF (Z(320.75mAE TOHHREE S

O Q) Vin Vout O
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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F DK Delivering Next Generation Technology

__,ﬁm,ﬁﬂ.:’ Series

FPMR12TR7505*A

6-14Vdc Input, 5A, 0.7525-5.5Vdc Output

Output Voltage Programming (Pin 2)

The output voltage of the FPMR12TR7505*A
converter can be programmed from 0.7525V to 5.5V
by using an external resistor or a voltage source

FPMR12TR7505+*AMD H A B E (L4 SRR ZER T 5. RIS EHE
EEEMNY HZET 0.7525V~55VETHREATRETY,

External Resistor

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

SHEMEHT RremlE TRIMEG F(2F L) EGNDiHF 3/ V) DKL T
<T£é[4‘o B%%Eﬁo Rrrim a)igh BLU;Z\EEH&'?‘J%E@ZM)EU:J:
URDHFET,

105 ]
(Vo.peq -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 Rrgin, Table 1 also
shows the closest available standard resistor value.
Rram DA EIFHABEDAEICHELET, FLAEDFERKRICE
WTIE BEMRI%RIL05%HDERTHRTT . LALENS, KU
LOWHABEEDLHIZIE. BRIKRIYE2REEHIERLET,

Table 1C— g7t HEREZHRET IEDOEMETRTLES, -
Table 11T AENEFEALESEOEMELRTLTOET,

O—— 0 Vi Vout O
O Onloff road
n/o! >
Vin 2
O——C\GND TRM O—Ta
\ -

Fig. B: Configuration for programming output voltage
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Table 1: Trim Resistor Value

The Closest
Vo-rec [V] Rerrim [kQ] Standard Value [kQ]
0.7525 Open
1.0 41.42 41.2
1.2 22.46 22.6
15 13.05 13.0
18 902 9.09
20 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, Verre, 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.
NEBEREF->THEABEEATET BICIE. TRIMIFEFIVrm DEXE
ENILES , EREFZENBETED0EET 518, TRIMEGF SR
EREICEREEICHERT D LESBHLET .

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

Verr BIEIXTEROKICKYEHEATRETT .

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

Vera, =0.7 - 15

]

Table 2 lists values of Vcrre for Rexr=0 and
RE)(T=15|(Q.

Table 2[XRexr=0D B ERexr=15kDEEDVerr EEERLTLET,

Table 2: Control Voltage [Vdc]

Voree [V] Verre (Rext=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
2.5 0.584 -1.164
3.3 0.530 -2.017
5.0 0.417 -3.831
5.5 0.384 -4.364
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SLAPL? Series

FPMR12TR7505*A

6-14Vdc Input, 5A, 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 4.4V. It will then turn on automatically when
the input voltage reaches typically 5.5V.
BELTOSIRETAABENTYPTLAVERFEIZH DL ZDIUN-4lE
BEMICELELET, £ ANBEATYPTEEVELEIZLSE, CDT
IN =S BB ENEERIIRLET .

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).
ZOIWN-AFTBERLERICHLECHRELET . AERIREICLS
& CDAUN-BIENVA-N - VR HICCUPE-NIZAY | BEFRIREEH R
BREhBEVoutlLBEDBEICRYET , (BEN L)

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-SIEMBREREEALTOET BEELBEEHICEST
MBREEICHE DL, COIN-AEEBMICELELET, REWRECE
TTHBEEHMIZERLET . (BB EIN

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.

http://www.fdk.co.jp
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Z DAYV —4IEUL60950LENB0950IZ LB AL K. RUERMLGREH%E
EmzLTOWET, 20N -SIEBEDBMEES TIZHVTSELVDE
HEH-LTEY. AWEEANELVTHNIZH DEELELVELRYET,
{BL. 20N -SIEREICE1-RAEHFH>TOEBAD T, RERKITHE
BEEBEBICIE AAFVDTIARIZENRE TR AERKTS5ADEL-R
FEBELTESLY,

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-FIEBET A -T407 S, EHEK, 25-+7y7 8 RU
SroMOVBEDEIE, YN MR BIMARESREEEL ., SETEL
BIERETHEMS 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.

EHNBEEHOT -4 REEBORIEUEDOAN -V ITBEShTOE

T o BIFFig *V-#D LIITE S TSN TEY  #VITHNEEERL. #
IFEFEDTIIERLET, HIZIL Fig xvv-2LHNE +VEHTOIHE
REERLET,

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. RUBRMEEERICT 501, 2 TORE. RUHMET -
FIBEALSNIBEFHER M ICaon - 4% B FLTREBLTULE
¥ REFEH M E#FDKIFIE D RRAEBRBIBENICEB T HET. R
BRE. RUREFRTICEELTVET,
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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.

BEEEN - (£EX0.060"(1.6mm)EDA4BPCBTERMLTLVET , &
E2BDIREIFIVN -4 EETEH-ODON N EFDEIBRBADNI-VD
HITRELTVEYT, REI2BIF70u mDEAETEN. RV I 70%E
BHELTOWES COKSICRBORBEERYLDELIREF M
K =F(E 3N -4DSPCBADEDEIFEHIRL, 1-AM—2ATHY LA
LFEDEVEEFEEZHERERLTOET,

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.

FDK 45 8 0 [Bl il SR BR 45 & (L 7K £ 75 18] O & i & 50LFM( B 2R 5 i &R
E . NO)AHA00LFMETHEICHIH TE, IRIFERE F30°CH 585°CE
I TEET BEREICITRIMRIRY -7 1L BEREHEALTL
EXR
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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, AWGH#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-IDREEEROERRETRETHILeHE81HOLET IS
EFEALOAFANBRET (LTI ORKEISEVGS (LAENBE
TY REAEICIIFRMEY 1774 RIEFBEREHEOFETE
T REREERTIEE. BOWHIFITREILEHCIOHE. BITER
ExDECT B0 AWGAOD BB ZHELET . MEXNTORIEI
EGERIEECITTRLET,

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-1EHLBERELAROEHTICB T IBAE HERERL
F9 . RIFEE LA ENC(50LFM) ~ 400LFM D 5% {4 T30°C ~ 85°C M ]
EEFEIETCOET VN AIKFEIZHKEL. AREFIvn—IORF
ARIZETTIE VA S5E VICAITTRDTLET,

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 (5A)

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.
ERDAEEFHTRAENEROETTROLEBYERLET,

M) WINHDERZDBEH120°COEEL-FADH NERE. XIE
(i) AV N—2DAMEERER (5A)

BETW-T7 QEFENTEMESE 57012, REEL120°CERE

AWK TERBLEEN, o T BEHERICRCISRY RED R
BEXRDEEHI120°CEBALENLIITL TSN,
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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 1JF ceramic capacitor. at full load current.
EDIRYHBEBGHE AT IDOREICERALTEY. AAPWT IO
BIECIXHEDRBEZERLTVET ., ETOHAPWT VR L FD
tI3hT U EBLTRIELTLET,

Is

AYTY TN Vin Vout O
1uH Co
r Input Civ DC/DC 2x47uF
@ Inductor = 2x47uF Converter = 1uF  — Vout
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Fig. D: Test setup for measuring output voltage ripple
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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.
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 + 1pF
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 2.5A to 5A 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 5A to 2.5A 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 Fig 3.3V-3: Power Loss vs. load current and input
for Vout=3.3V. voltage for Vout=3.3V.
Airflow rate=200LFM (1m/s) and Ta=25°C. 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 2.5A to 5A 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 5A to 2.5A 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
for Vout=2.5V.
Airflow rate=200LFM (1m/s) and Ta=25°C.
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Fig 2.5V-3: Power Loss vs. load current and input
voltage for Vout=2.5V.
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 2.5A to 5A 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 5A to 2.5A 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.

100
95 | |
\\
90 / —
= 85
>
o
& 80 r
£
w 75 r
70 ——6Vin
/ —— 12Vin
65 ——14Vin
60

00 05 10 15 20 25 30 35 40 45 50
Load Current [A]

25
20 ——6Vin
E — 12Vin
s — 14Vin
3 15
2
a
2
a;-, 10
D? /?
0'5 L /
[—
_’—/_
0.0 '

0.5 1.0 15 20 25 3.0 35 40 45 50
Load Current [A]

Fig 2.0V-2: Efficiency vs. load current and input voltage
for Vout=2.0V.
Airflow rate=200LFM (1m/s) and Ta=25°C.
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Fig 2.0V-3: Power Loss vs. load current and input
voltage for Vout=2.0V.
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 2.5A to 5A 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.

http://www.fdk.co.jp

Page 17 of 26

Fig 2.0V-7: Output voltage response for Vout=2.0V to
negative load current step change from 5A to 2.5A 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
for Vout=1.8V.
Airflow rate=200LFM (1m/s) and Ta=25°C.
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Fig 1.8V-3: Power Loss vs. load current and input
voltage for Vout=1.8V.
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 2.5A to 5A 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 5A to 2.5A 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 2.5A to 5A 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 5A to 2.5A 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
for Vout=1.2V.

Airflow rate=200LFM (1m/s) and Ta=25°C.
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Fig 1.2V-3: Power Loss vs. load current and input
voltage for Vout=1.2V.
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 2.5A to 5A 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 5A to 2.5A 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
for Vout=1.0V.
Airflow rate=200LFM (1m/s) and Ta=25°C.
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Fig 1.0V-3: Power Loss vs. load current and input
voltage for Vout=1.0V.
Airflow rate = 200LFM (1m/s) and Ta=25°C.
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Fig 1.0V-4: Turn-on transient for Vout=1.0V with
application of Vin at full rated load current (resistive)
and 47uFx2 external capacitance at Vin=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 2.5A to 5A 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 5A to 2.5A 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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Pin Connections

Pin # Function
1 Vout
2 TRIM
3 GND
4 Vin
5 ON/OFF

Part Number System

Notes

All dimensions are in millimeters (inches)

Unless otherwise specified, tolerances are +/- 0.25mm
Connector Material: Copper

Connector Finish: Tin over Nickel

Module Weight: 0.074 oz (2.19)

Module Height: 5.7mm Max

Recommended Through Hole: ®1.2mm

Product Shabe Regulated Input  Mounting Output Rated ON/OFF Pin
Series P /Non Voltage Scheme Voltage Current Logic Shape
FP M R 12 T R75 05 * A
Series : _ Through 0.75V N: Negative
Name Middle | Regulated | Typ=12V Hole (p;oeger?:gg;agl)e: 5A 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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