F D K Delivering Next Generation Technology

DK Series

FPDK12SR8003PSS

5.6-14.0Vdc Input, 3A, 0.8-6.6Vdc Output

The DK Series of non-isolated dc-dc converters
provide high efficiency, cost effective, and complete
Point-of-Load power solutions in very small and low
profile SMD packages. Occupying a footprint of less
than 2 cm® (0.3 in%), these are the converters of
choice for a wide range of telecommunications, data
communications, computing, industrial and consumer
applications where board space, cost, height,
efficiency, and reliable operation in elevated
temperature environments are critical.
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The FPDK12SR8003PSS converter of the K
Series operates from a 5.6Vdc to 14.0Vdc input, and
delivers 3A of output current at a tightly regulated
programmable output voltage of 0.8Vdc to 6.6Vdc.
The thermal performance of the FPDK12SR8003PSS
is best-in-class: No derating is needed up to 85°C,
under natural convection.

DK )-2" DFPDK12SR8003PSS[E5.6V~ 140V A A TEIEL ., &L
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The leading edge performance of the DK Series
products, and their 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.

DR -2 8B ORERDEEEEZIENIERVEERZ. &
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Applications

e Telecommunications
- Routers, Base Stations, Wireless
FLALVATA (-4, BB, ER)
o Data Communications
- Internet Routers, Processors
T-9EIE (Va-2yhb—4. 70ty Y)
e Computing
- Servers, Workstations
Wt 1-3B8%k (-, 7-9AT-V31Y)
e Industrial and Consumer
- Navigation, POS systems, Office Equipment
- Entertainment
EERUVIVYI-IRAIT
(FEF=Yay, KAVATA, A7(ARERR . IVA-TAVAUL)

Data Sheet

FPDK12SR8003PSS

Features

e RoHS compliant
RoHS#E#L

e Delivers up to 3A (19.8W)
3A (19.8W)E THEIG AT &E

¢ High efficiency, no heatsink required
EE-RBBHSTE

e No derating up to 85°C
85°CETTAL—TIVITE

e Small size and low profile:0.657” x 0.402” x 0.134”
INEY O EEE (16.7 x 10.2 x 3.4mm)

¢ Programmable output voltage via external resistor
SRR OERICEYT DY FA R N EE

¢ No minimum load required
F/NEFETRE

e Start up into pre-biased output
WHIZTINATADH>THREN AT HE

e Remote ON/OFF
1)E—MON/OFFH&E

¢ Output voltage tracking function
HABEM YY) M

¢ Auto-reset output over-current protection
BERRERE: BBER

¢ Auto-reset output over-temperature protection
RER B SR RE

e Power Good Signal
NN ESH A

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

e ULB0950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950 (pending)
UL60950. CB Scheme (#HL)

¢ All materials meet UL94, V-0 flammability rating
2TOEMAIE UL V-OIZEE
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Data Sheet

Electrical Specifications E&RHIEH
All specifications apply over specified input voltage, output load, and temperature range, unless otherwise

noted.

EREANENES. ETOMARBEESNEANBE. 8f . EEHEETERSNEY,

Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=12Vdc, unless otherwise specified.

DAR A R

ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous -0.3 16 Vdc
Operating Temperature See page 9 -40 85 °C
Storage Temperature -55 125 °C
Output Voltage 0.8 6.6 Vdc
Power Good Voltage -0.3 5.0 Vdc
Power Good Sink Current 5.0 mA
Track Pin Voltage For non-sequenced operation 0.85 5.0 Vdc
FEATURE CHARACTERISTICS
Switching Frequency 600 kHz
Output Voltage Programming Range See page6. Output Voltage Adjust 0.8 6.6 Vdc
Turn-On Delay Time Full resistive load

with Vin (module enabled, then Vin applied) |From Vin=Vin(min) to 0.1*Vout(nom) 3.0 ms

with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 3.0 ms
Rise Time (Full resistive load) From 0.1*Vout(nom) to 0.9*Vout(nom) 3.0 ms
Remote Control (Positive Logic)

Module Off -5 Vin-2.7| Vdc

Module On Vin-1 Vin Vdc
Power Good Set point for power good output high 82 88 93 %Vout
Power Good Output Low lpcoop=5mA 0.5 Vv
Power Good Leakage Current 10 uA
Tracking Delay Time t?aeclzell()i,ngovmolt\;géMlN to application of 10 ms

' Absolute Maximum Ratings

xR ARE

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.
MR RAEREBZANAL, HEDQET, EEEOET. RUTV 1-VOBIBESIESRITIEAHYETS,
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5.6-14.0Vdc Input, 3A, 0.8-6.6Vdc Output

Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=12Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout=3.63Vdc 5.6 12 14 Vdc
3.63Vdc<Vout=5.5Vdc 8 12 14 Vdc
5.5Vdc<Vout 10 12 14 Vdc
Input Under Voltage Lockout
Turn-On Threshold 4.0 4.5 5.2 Vdc
Turn-Off Threshold 3.7 4.2 4.4 Vdc
Maximum Input Current 3Aout at Vin-min
Vout=6.6V 2.2 Adc
Vout=6.0V 2.0 Adc
Vout=5.0V 2.1 Adc
Vout=3.3V 2.0 Adc
Vout=2.5V 1.6 Adc
Vout=1.8V 1.2 Adc
Vout=1.5V 1.0 Adc
Vout=1.2V 0.9 Adc
Vout=1.0V 0.8 Adc
Vout=0.8V 0.7 Adc
Input Stand-by Current (module disabled) 3.5 mA
Input No Load Current Vout=6.6V 57 mA
Vout=6.0V 57 mA
Vout=5.0V 54 mA
Vout=3.3V 41 mA
Vout=2.5V 32 mA
Vout=1.8V 25 mA
Vout=1.5V 22 mA
Vout=1.2V 19 mA
Vout=1.0V 18 mA
Vout=0.8V 16 mA
Input Reflected-Ripple Current See Fig.H for setup (BW=20MHz)
Vout=6.6V 20 mAp-p
Vout=6.0V 20 mAp-p
Vout=5.0V 20 mAp-p
Vout=3.3V 15 mAp-p
Vout=2.5V 15 mAp-p
Vout=1.8V 10 mAp-p
Vout=1.5V 10 mAp-p
Vout=1.2V 10 mAp-p
Vout=1.0V 10 mAp-p
Vout=0.8V 10 mAp-p
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5.6-14.0Vdc Input, 3A, 0.8-6.6Vdc Output

Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=12Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS ‘
OUTPUT CHARACTERISTICS
Output Voltage Set Point (no load) -2.5 +2.5 | %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 |Output Ripple is not included. -3.0 +3.0 | %Vout
and temperature conditions until end of life)
Output Ripple and Noise BW=20MHz See Fig.G for setup (BW=20MHz)
Vout=6.6V 60 90 mVp-p
Vout=6.0V 60 90 mVp-p
Vout=5.0V 50 75 mVp-p
Vout=3.3V 35 55 mVp-p
Vout=2.5V 30 45 mVp-p
Vout=1.8V 20 30 mVp-p
Vout=1.5V 20 30 mVp-p
Vout=1.2V 15 25 mVp-p
Vout=1.0V 15 25 mVp-p
Vout=0.8V 10 15 mVp-p
External Load Capacitance Ceramic Capacitor, Vout<5Vdc 10 100 uF
Ceramic Capacitor, Vout=5Vdc 10 500 uF
Min ESR>10mQ, Vout<5Vdc 1000 uF
Min ESR>10mQ, Vout=5Vdc 500 uF
Output Current Range 0 3.0 A
Output Current Limit Inception (lout) 200 %
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 0.5 Arms
Pre-Bias Voltage Turn-On 3.3 Vdc
DYNAMIC RESPONSE See Fig.G for setup (BW=20MHz)
lout step from 1.5A to 3A with di/dt=5A/us Vout=6.6Vdc 180 mV
Vout=0.8Vdc 120 mV
Settling time (to within 10% of Vout) Vout=6.6Vdc 60 us
Vout=0.8Vdc 40 us
lout step from 3A to 1.5A with di/dt=-5A/us Vout=6.6Vdc 180 mV
Vout=0.8Vdc 120 mV
Settling time (to within 10% of Vout) Vout=6.6Vdc 60 us
Vout=0.8Vdc 40 us
EFFICIENCY Full load (3A)
Vout=6.6V 94.0 %
Vout=6.0V 93.5 %
Vout=5.0V 92.5 %
Vout=3.3V 90.5 %
Vout=2.5V 88.5 %
Vout=1.8V 86.0 %
Vout=1.5V 84.5 %
Vout=1.2V 81.5 %
Vout=1.0V 79.5 %
Vout=0.8V 76.0 %
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Operation

Input and Output Impedance

The FPDK12SR8003PSS 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 47uF) are recommended to minimize
input ripple voltage. The converter itself has on-board
internal input capacitance of 3uF with very low ESR
(ceramic).
FPDK12SR8003PSS& A A EIRME IFIEA UL 4 VA THEREL TSRS,
WN-IDREMEICHEOH DA AT YIVAEIZ 518 3N =40
AAEVDBEBEICT IV T U ER T HLEREBOHLET . C
NIZEYIN-IDREBEERERICL. AN I VEEEIHILET .
{EESRAVAN . RIFZ DM DIVT U1 —BMICIEREEHYE LA,
ARVTVERMIT BF=ICIE, FFRITBESRIVT UH(17399T4T
FLLE)EHRELFET . avn' 4B FIZ A NERICIBIEESRDIuF 7Y
ARWTAHEBHLTOET,

The FPDK12SR8003PSS 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.
FPDK12SR8003PSS It (M (T T VY AN ELVREETEREL T
BELET AW WER/NIT BT BIEESRO 77107 V1D
BEREHRLET, BEFOBEREEH NI MEROT-OICEH
DIEEICIBIEESREFIVIAVT U ERETIILEHBOLET

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-AEHANHFEATREOEEN I EHET VAR TERE
FTOWERA BEOBVAFFEERFTHHIC. v -0 H A
DOBERETDH AV VRIZTREAZRVIEL TS,

REMOTE (Pin 3)

The REMOTE pin (Pin 3) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (Pin 2 or 7). A typical
configuration for remote ON/OFF is shown in Fig. A.
JE-MEFGELV)LGNDQRIFTEEEEELLT-MESITLYI
YN —4%ON/OFF 3 2D IfEATEET , —fki7)E—FON/OFF[EI B
#E-AISTRLET,
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The FPDK12SR8003PSS turns on when the
REMOTE pin is at logic high (open) and turns off
when it is at logic low. When the REMOTE pin is left
open, the converter is on. Voltage ranges for logic
high/low are provided in the Electrical Specifications
section.

FPDK12SR8003PSS [4!)£— i F A ERATIHigh (open) TEHVEL . S
BEHCLowTRIELEY . VE-MEFARER E-70HE. un-
JIZONLET ., HEAIHigh/LowDEEFHEITERMFEESELT
<FEELy,

The REMOTE pin (pin3) is internally pulled-up to Vin.
An open collector (open -drain) transistor can be
used to drive the REMOTE pin (pin3).

The device driving the REMOTE pin (pin3) must be
capable of sinking up to 0.3mA at low logic level.
VE-MEF GFELY) FE 1-MRETVInIZ? W7y7 SN TULET, JE-+
I F (BFL™Y) DRMEIZITA-7VAVIF (A -T UM VAY) DUV R9DMER
A[EETY

VE-MFHF (3BL V) FRIET HT N 1RIZ[ELowlA L TO.3mAD YU IHEN
PBLETY,

—® REMOTE
Control signal

GND J
O

A ® GND

Fig. A: A typical configuration for remote ON/OFF

Power Good (Pin 6)

The Power Good Signal is an open-drain output that
asserts low when Vout is out of regulation.
NI=TINEBRA-TUN VIV AT, HABEAREEL TLELREE
TldLowtiEYET,
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Output Voltage Adjust/TRIM (Pin 5)

The output voltage of the FPDK12SR8003PSS
converter can be programmed from 0.8V to 6.6V by
using an external resistor

FPDK12SR8003PSS D i N B [E (X4 SR E KT 5L T. 0.8V~
6.6VETRIZERIBEETY ,

External Resistor

An external trim resistor, Rtgriv, Sshould be connected
between TRIM (pin 5) and GND (pin 2 or 7); see Fig.
B. The value of Rrry, in kQ, for a desired output
voltage, Vorea, in V, is given by:

HSMERIEH ReplE TRIMIG F(5FEL V) EGNDIHF(2 R IE7ELY) DRI
EHEL TSV IBZS M. Rigy DEXR. RULELGHABEE
ROKICKYKRDFET

Rrrivm = 7 -1

(Vorea-0.8)

(k€]

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 Rigm for common
output voltages. For each value of Rgy, Table 1 also
shows the closest available standard resistor value.
Ripy PAEIFHNBEEDAEITHELET, FLAEDFERKRIC
BOTIE ZEMNTIURF0S%FDERTHHTT LHALEAS, &
YBLWHE DB EDOIZE. ERIALYE2ARZEIIERLET,
Table 1[C—fMIGH W EEZERET IROEREERTLET, £z
Table 1[ZIZEMIERZFEALESSOEMELRRTLTVES,

Vout @ 0
TRIM @—
Rrrim1
RTRlM
Rrrivz
GND @ L 0O

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

The Closest
Vorea [V] Rrrim [kQ] Standard Value [kQ]

Rrrim1 + Rrrim2
0.8 Open Open
1.0 34.000 34.000 +0.000
1.2 16.500 16.500 + 0.000
1.5 9.000 7.500 + 1.500
1.8 6.000 3.000 + 3.000
25 3.118 3.000 + 0.120
3.3 1.800 1.800 + 0.000
5.0 0.667 0.620 + 0.047
6.0 0.346 0.330 + 0.016
6.6 0.207 0.180 + 0.027

Output Voltage Tracking (Pin 4)

The FPDK12SR8003PSS converter incorporates an
output voltage tracking function that enables 2 kinds
of sequenced start-up and shut-down scenarios when
using multiple converters:

-Sequential

= Simultaneous
These scenarios are enabled using the external
circuitry shown in Fig.D and Fig.E. If voltage tracking
is not needed, the TRACK pin (pin 4) should be
connected to Vin, as shown in Fig.C.
FPDK12SR8003PSSIvN = Z BB DIvN -4%FE AT BRI, BET
22DV ARBRUELLETHEICT S HBEMN U7 S
BoTWWET,

Y=Yk

- FIB¥
BEENDNLDY-TUARB R TFIE T, BID-RIEIZREN S 5T
(TEIRE AT AL THRELRYET Myivy s ERIh LD
5E. TROKSICTRACKEFFUEL NEVinITHEHEL TTELE
Co
A recommended value for R1=13kQ / R2=4.7kQ.

BRI DO EETRI=13kQ / R2=4.7kQ

Vin Vout
Vin Vout

R1

TRACK

R2 DC/DC

Converter

O——| REMOTE

Fig. C: TRACK pin connection to Vin
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Sequential

Sequential start-up and shut-down of converters PS1
and PS2 (Fig.D) is enabled by placing an On/Off
circuit between the Vout of PS1 and the REMOTE pin
(pin 3) of PS2.
AVN—IPST1EPS2D Y~y AREEN R UME LE(BD) (&4 Y /74 7 il 0 (B 8% %
PS1DVoutEPS20 ) E- i FBELV)DEICERET 5 ETRITSN
EX

A recommended value for R1=13kQ / R2=4.7kQ.

RIRI D EZETRI=13kQ / R2=4.7kQ

PS1

Simultaneous

Simultaneous start-up and shut-down of converters
PS1 and PS2 (Fig.E), whereby the difference in
output voltage between the converters during turn-on
and turn-off is minimized, is enabled by connecting
the Vout of PS1 to the TRACK pin (pin 4) of PS2.
Note the output voltage setting of PS1 should always
be higher than the output voltage setting of PS2.
BRIV R VA7 DPS1EPS2HEIDH N EEDERER/MET S, C
M52 DDIVN-IDEFHEE R UMFLEE . REITTRENSHRIZ, PS1D
VoutEPS2MD TRACKIH FUFEL VIS D ETRIBEERYET,

Vin PSIDHREEEITEICPS2OBRTEERELYSLVBELH D LITER
o * Vin VOPSO1 LTLZaLy,
% Ri Vout A recommended value for R1=13kQ/ R2=4.7kQ/
TRACK R3=10kQ.
%RZ BRI DO EEIFRI=13kQ/ R2=4.7k R/ R3=10kQ T,
| Vin PS1
B % O 9 Vin Vops1
Vout O
POWER GOOD R1
GND TRACK
— R2
Rtrimps1
— TRIM
ps2 REMOTE
Vout Vops2
TRACK ou GND |
7 Vin T — T B
% Control input ps2 = R3
REMOTE
TRACK
Vin
% R4
) L
- Vops2
% J GND Vout ——F——0O
as T
Open Rtrimps2
or o0—— REMOTE
Vin
Vops1 eNp =
? T
Vops2 Vops1
Vops2
Fig. D: Sequential
For sequential start-up and shut-down, the PSV type
converters of the FPDK12S Series can be used for
both PS1 and PS2. In that case, R1 and R2 are not Fig. E: Simultaneous
necessary.
Y=hyABE R UM IEIZ DL TIE, PS1RUPS2EHIZFPDK12YY—-2" D
PSVAM T HERATIRETY . TDIEE. RIRVR2AEFETY,
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The values of R4 can be determined from:
RADIEITRDABRAMNORDONET

Ra= 70 x (1+Rtrimps2) Q
~ 71 + Rtrimps2 (k2]

However, a recommended value of R4 is 70kQ for
Vo=0.8V of PS2.

{BL. PS2AVo=08VMDIFE (L. RADIEIZTOKQ #HELFE T,

The PSV Type of the FPDK12 series can be used for
PS1. In that case, R1 and R2 are unnecessary.

PS1IZILFPDK12Y)-2" DPSVA{ T HLERTTEETT . TDIEIL. RIRT
R2IEFETT,

Notes :

(a) For simultaneous start-up and shut-down, the
REMOTE pin (pin 3) of PS2 should be in the ON
state before applying input voltage to PS1 and
PS2. (The REMOTE pin of PS2 should be tied to
Vin or left open.)

FEEBRMELDBE . PS1EPS2ACANEEEMMT BHIIC
PS20E- M F(BFELV)IFONIKREIZL TTFELY, (JE-MmFZVin
IZHER . F TR R )

(b) For proper voltage tracking, the TRACK pin (pin
4) 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.
BYEEEMYFVTIZBVTIE. TRACKIREFAFEL VD ERITA
HEEIVin-MINIZEL THS10ms A E DR, OVOEFEDIREE
FRELTHBWMELNHYET . COBRIL. VIM-29-tDMHE
D=HTY,

(c) Please do not impress the voltage to TRACK pin
(4 pin) with the input voltage not impressed.

AHNBEFEMLTLELVREE T, TRACKIFFUBEVIZEEF
ENANLAELNTLEESLY,

Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 4.2V. It will then turn on automatically when
the input voltage reaches typically 4.5V.
BELTLAIRETANEENTYPTL2VREICESE. ZDIUN -4
FEBMIFEIELET ., £, ANBEATYPTLEVEL EITHDE,
DN -SIEEEMIBIEERIIBLES .

Output Over-Current Protection (OCP)

http://www.fdk.com
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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).

N -TBERLERICHLECHRELTT . BERKREICLS
& ZDAVN-RIENVA-N1-N VA HICCUPE-FIZAY B EFIREEMN
EBRINDEVoutl TBEEDEICRYVES . (BEN YL

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).

COWN - BRRBEEZALCVET  BEELBERMHICELST
BEREITEDE, COIWN ST EBMICELELET . REWREIC
ETTABEEBHITERLET . (BE YL

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-JLBET L -T407 . hE, BHBRK. R4-1797 8, RV

SybMOUBEDEIE, V7N MR BIMAREBGEEEL, SESE

BEERECRHEATONET,

Figures showing data plots and waveforms for
different output voltages are presented in the
following pages.

FEHAEEROT -4, REEBIIUROA -V ITHBBIATOET,

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.

HEREE. RUBRMHEHRICTIEOIC. 2 TORE. RUME
F AT SN B ETHER N Caun - 4FEEMAFLTRELT
WEY, REFES M EFOKF RO RRARREHFRNICEKET H_L
T.BERE. RUREZREICEELTVET,
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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.

SREEFEA -1 (£EE0.060"(1.6mm)EDABPCBTERLTWET . &
E2BORE LI -4 RET BHDONYN EFDER~DN I~V D
HIZBRELTOVET . RAREKXI0u mORABETEH. RUYIUN MY
ERBLTOET ., COLSITREOIRBEERY GO REE
K =FIE AN 4D SPCBADEDHEIFEFIRL ., 1-AM-2ATHY %
MAoFEOENEEFMEHEZEERLTVES,

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)

FDK4F 8L 00 B R REREE & 3K F 75 1 O 8 it 2 50LFM(B A st it & @)
% NO)A600LFME THEE ICHIH T IRIFIEE ($30°CAH H85°CE
FETEEY  BEAECEFIMRIRNY-TI 77 ERBEREFEALT
WET, (RFRUGSER)

Fig. G: Test Chamber
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Thermal Derating

Fig.1 shows 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
horizontally, and the airflow was parallel to the long
axis of the converter, going from pin 1 to pin 8.
REHIRFERELAEOFHTICETIRRENERERLE
¥, IREERE XA ENC(50LFM) ~ 400LFM D 5 4 T30°C ~85°C D %
EHSETOET, N -AIKFICEEL. RAZIZIN-3OEFH
I FTTIHEE VD S8FELVIZAIT TR TLET,

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 (4A)
BERDHEZFHETRAENERDEITROLEYERLET,

M) WINHDEBRDBEH120°CICEZLIBFRDOENERE. X
[ES

(i) N -FDRIERER (4A)

Note that continuous operation beyond the derated
current as specified by the derating curves (Fig.1)
may lead to degradation in performance and
reliability of the converter and may result in
permanent damage.
HABRTAL-T0 -7 (BN THRESN-EREREEA -EHKL
FIRAEE, MHREDIET . EEEOET . RUT 1- VOB ESIFRT
FTIEDHBYET,

5

Output Current [A]

e 400LFM

—200LFM

NC(50)

30 40 50 60 70 80
Ambient Temp [DegC]

Fig.1: Output current vs. ambient temperature and air
velocity at 12Vin, 0.8V to 6.6V out
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Test Circuit

The test circuit setup shown in Fig. H was used to
obtain the output voltage ripple and output voltage
response to step load change. Fig. J was used to
obtain the input reflected ripple current waveforms.

EHITRYHBREBRFE A VRVARREOREICEALTS

Y. AAWTVORIEICITRIORBREREFEALTLET,

Vin Vout 0
+
/ Cin Co
JE DC/DC
DC 47uF 10pF 1uF
T Ceramic Converter Cerarmic Cerarmic
Vin source Capacitor Capacitor Capacitor
GND GND

Fig. H: Test setup for measuring output voltage ripple and

output voltage response to step load change

] CURRENT PROBE
in
_—
A O i
1uH
+
. —* —L G DC/DC
Q—C s élgdog}:,fc ——Cizalf"'fc Converter
Vin source Capacitor Capacitor
® GND
Fig. J: Test setup for measuring input
reflected ripple current
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l l l l
95 95
90 90
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5 80 & 80
2 8
3: :0‘:
w5 w75
70 70
65 65
60 60
0.0 0.5 1.0 1.5 20 25 3.0 0.0 05 1.0 15 20 25 3.0
Current [A] Current [A]
Fig.2: Efficiency vs. load current and input voltage for Fig.3: Efficiency vs. load current and input voltage for
6.6Vout 6.0Vout
100 100
95 95
90 90
g 85 E 85
> >
o
S 0 £ 80
° ©
= k=
W 75 w75
70 70
65 65
60 60
0.0 05 1.0 15 2.0 25 3.0 0.0 05 1.0 1.5 2.0 25 3.0
Current [Al Current [A]
Fig.4: Efficiency vs. load current and input voltage for Fig.5: Efficiency vs. load current and input voltage for
5.0Vout 3.3Vout
100 100
95 95
90 90
= 85 E 85
> >
o o
5 80 S 80
L Q0
& &
w75 w75
70 70
65 65
60 60
0.0 05 1.0 15 2.0 25 3.0 0.0 05 1.0 15 2.0 25 3.0
Current [A] Current [A]
Fig.6: Efficiency vs. load current and input voltage for Fig.7: Efficiency vs. load current and input voltage for
2.5Vout 1.8Vout
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100

95

90

85

80

Efficiency [%]
Efficiency [%]

75

70

65

|
|
1
|
|
1
0.0 0.5 1.0 15 20 25 3.0

Current [A] Current [A]

Fig.8: Efficiency vs. load current and input voltage for Fig.9: Efficiency vs. load current and input voltage for

1.5Vout 1.2Vout
100 100
95 95
90 90
= 85 = 85
F F
5 80 § 80
5 75 F
70 70
65 65
60 60
Current [A] . Current [A]
Fig.10: Efficiency vs. load current and input voltage for Fig.11: Efficiency vs. load current and input voltage for
1.0Vout 0.8Vout
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Tek Stop | — 1 Tek Stop | i ]
Vin : . . 4

.,/\v/\vA A \/A\/A\;

Gl 500V Hcha T0.0V  SMZ.00ms A Cha £ 6.40V @l s0.0mvee M[1.00ps] A Chi  24.0mv
Fig.12: Turn on delay time at 12Vin, 6.6V/3A out Fig.13: Output ripple and noise at 12Vin, 6.6V/3Aout
Tekstop |  — . J i i TekStop | e ]

Vout ; ; ; ; : : : : Vout ;
g Iout[ L U R DU

RS IR SRiEIRIEIEIIE TR BN

- 200my v : M[20.0s =A\ Cha 7234 A OEE 200mVY &) M[20.0pus| A Chd L 2.24 A
Cha[ 1.00 A &5 Cha[ 1.00 A ¥
Fig.14: Output voltage response to step load change at 5A/us Fig.15: Output voltage response to step load change at 5A/us
from 50% to 100% (12Vin, 6.6Vout) from 100% to 50% (12Vin, 6.6Vout)
RS TR E e eee—— S L1 N e e—
: : : X : : : . X
Vin : : . : : : S

N NN TN

@il .00V 8ch2 10.0V  &/M2.00ms A Ch2 4 6.40V @ S0 0mvee  M[1.00ps] A Chi + 9.00mv

Fig.16: Turn on delay time at 12Vin, 3.3V/3A out Fig.17: Output ripple and noise at 12Vin, 3.3V/3Aout
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TekStop_|

=]

- e

Vdut

EY

SR 200mV &) M[20.0ps| Al Chd 7 2.24 A

Chd4[ 1.00 A QR

Fig.18: Output voltage response to step load change at 5A/us
from 50% to 100% (12Vin, 3.3Vout)

Tek stop | — ]
Vin : : : . : : .
Vout
B .00V RChZ 10.0V  WM2.00ms A Ch2 4 6.40V

Fig.20: Turn on delay time at 12Vin, 0.8V/3A out

Tek Stop | b i ]
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Vout

47
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Fig.22: Output voltage response to step load change at 5A/us
from 50% to 100% (12Vin, 0.8Vout)
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Fig.19: Output voltage response to step load change at 5A/us
from 100% to 50% (12Vin, 3.3Vout)

Tek Stop | f ii ]

ad

W5l 20.0mv 5 M[1.00us| A Chi & 3.20mV

Fig.21: Output ripple and noise at 12Vin, 0.8V/3Aout

Tekstop | —1 ]
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Fig.23: Output voltage response to step load change at 5A/us
from 100% to 50% (12Vin, 0.8Vout)

Ver 2.1 Oct.23, 2009


http://elcodis.com/parts/6009947/FPDK12SR8003PSS.html

F D K Delivering Next Generation Technology

DK Series

FPDK12SR8003PSS

5.6-14.0Vdc Input, 3A, 0.8-6.6Vdc Output

Mechanical Drawing

Data Sheet

(0.402)
10.2

(0.079)

(0.402)
10.2

(0.079)

16,7 0.3MIN

0.657) £0.01ZMIN)

TOP VIEW OF BOARD

3.4TYP,

(0A34TYP)

A
[ ]

=P

4
[ 1

SIDE VIEW OF BOARD

2.1
(0.083)

16.7
(0.657)

TOP VIEW OF BOARD

Notes

All dimensions are in millimeters (inches)

Unless otherwise specified, tolerances are +/- 0.25mm
Connector Finish: Gold over Nickel

1 - | - Converter Weight: 0.0390z (1.1g)
O 5 - The only PCB traces under the convertor should be the
SNER 3 £ 6 recommended pads, and GND traces.
%5 1S Dj 2 7
SN é:;:m ’ 8 5 - 5
- ‘ - ‘ Pin# Function Pin# Function
§§ 17 0.009) 1 Vin 5 TRIM
= (0.067) 167 2 GND 6 POWER GOOD
©.657) 3 REMOTE 7 GND
RECOMMENDED PAD LAYOUT 4 TRACK 8 Vout
DK Series Part Numbering Scheme

Product Sub Nominal Input

Mounting

Output

Rated

ON/OFF

Series Series Voltage Scheme Voltage Current Logic efplen e
FP DK 12 S R80 03 P S S
0.8V
Series Name Typ=12V Surface Mount | (Programmable: 3A Positive | Standard | Tracking
See page 6)

Notes

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.

http://www.fdk.com

Downloaded from Elcodis.com electronic components distributor

Page 15 of 15

Ver 2.1 Oct.23, 2009



http://elcodis.com/parts/6009947/FPDK12SR8003PSS.html

