F D K Delivering Next Generation Technology

DK Series

FPDK12SR8008PSS

5.6-14.0Vdc Input, 8A, 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 FPDK12SR8008PSS converter of the K
Series operates from a 5.6Vdc to 14.0Vdc input, and
delivers 8A of output current at a tightly regulated
programmable output voltage of 0.8Vdc to 6.6Vdc.
The thermal performance of the FPDK12SR8008PSS
is best-in-class.

DR -2 DFPDK12SR8008PSS(£5.6V~14.0VA A TE{EL . &l
EEBETI Y ILTRELHE HEE0.8V~6.6VdcT. SADH HEFH%E
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The leading edge performance of the K 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 BB 0B EHOEHEEEEICHEVRERVEELIL. &
EREBEREA RCBERRMTEFODKOREHO B HET TLAR
UYARTAIZEYR=0ENFET,

Applications

e Telecommunications
- Routers, Base Stations, Wireless
TLALYATL (V-4 BEHF. 8K
e Data Communications
- Internet Routers, Processors
F-4BIE (Vs-%ybl—4. 7°0EyY)
o Computing
- Servers, Workstations
WE-8B8%, (F—n'—. T-9AT-V3Y)
e Industrial and Consumer
- Navigation, POS systems, Office Equipment
- Entertainment
EERVIVV2-TEIT
(FET=2ay, KRVATL, #7(AMER . TV4-TAVIVL)

Data Sheet

FPDK12SR8008PSS

Features

¢ ROHS compliant
RoHS#E#L

o Delivers up to 8A (52.8W)
8A (52.8W)E THtIAFTBE

¢ High efficiency, no heatsink required
ENE-RBBENTE

e Small size and low profile:0.657” x 0.402” x 0.173”
N {EE (16.7 x 10.2 x 4.4mm)

e Programmable output voltage via external resistor
SEREEOIERICRYT DY FAR R HEE

e No minimum load required
RINEFIETFE

e Start up into pre-biased output
HAIZTINATADN B> THEB AT A

¢ Remote ON/OFF
1)E—hON/OFF##4E

¢ Output voltage tracking function
HABEENYEVY A

o Auto-reset output over-current protection
BERRERE BBER

o Auto-reset output over-temperature protection
NER B BRI AL

e Power Good Signal
NI=TINEEH A

o High reliability, MTBF = 1 Million Hours
S1E%E1%: MTBF = 1 Million Hours

e ULB60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950 (pending)
UL60950. CB Scheme (#3LL)

o All materials meet UL94, V-0 flammability rating
2TOERIE UL V-OITEE
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[=5r—

Electrical Specifications &%

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

noted.

Atk

FRAENES, ETOLKRBEESNEANEE. &6 EEEETERINET,

Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS

ABSOLUTE MAXIMUM RATINGS'
Input Voltage Continuous -0.3 16 Vdc
Operating Temperature See page9 -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 \%
Power Good Leakage Current 10 uA
Tracking Delay Time Eae::i)i/nzovrglégé'wm o application of 14 ms

' Absolute Maximum Ratings

xR AE

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 RREREBATANAG, HEEDET. EEECET. RUT 1-IOBIBESIERECT LA HYET .
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Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout=3.63Vdc 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 8Aout at Vin-min
Vout=6.6V 5.8 Adc
Vout=6.0V 54 Adc
Vout=5.0V 5.6 Adc
Vout=3.3V 55 Adc
Vout=2.5V 4.3 Adc
Vout=1.8V 3.3 Adc
Vout=1.5V 2.8 Adc
Vout=1.2V 24 Adc
Vout=1.0V 21 Adc
Vout=0.8V 1.8 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 55 mA
Vout=3.3V 42 mA
Vout=2.5V 34 mA
Vout=1.8V 27 mA
Vout=1.5V 24 mA
Vout=1.2V 21 mA
Vout=1.0V 20 mA
Vout=0.8V 19 mA
Input Reflected-Ripple Current See Fig.J for setup (BW=20MHz)
Vout=6.6V 30 mAp-p
Vout=6.0V 30 mAp-p
Vout=5.0V 30 mAp-p
Vout=3.3V 25 mAp-p
Vout=2.5V 20 mAp-p
Vout=1.8V 20 mAp-p
Vout=1.5V 20 mAp-p
Vout=1.2V 15 mAp-p
Vout=1.0V 15 mAp-p
Vout=0.8V 15 mAp-p
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Conditions: Ta=25degC, Airflow=200LFM (1.0m/s), Vin=12Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Set Point (no load) -2.5 +2.5 | %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 |Output Ripple is not included. -3.0 +3.0 | %Vout
and temperature conditions until end of life)
Output Ripple and Noise BW=20MHz Full load (8A)
Vout=6.6V 50 75 mVp-p
Vout=6.0V 50 75 mVp-p
Vout=5.0V 45 70 mVp-p
Vout=3.3V 40 60 mVp-p
Vout=2.5V 35 50 mVp-p
Vout=1.8V 30 45 mVp-p
Vout=1.5V 25 40 mVp-p
Vout=1.2V 20 30 mVp-p
Vout=1.0V 20 30 mVp-p
Vout=0.8V 15 25 mVp-p
External Load Capacitance Ceramic Capacitor, Vout<5Vdc 10 100 uF
Ceramic Capacitor, Vout=5Vdc 10 500 uF
Min ESR>10mQ, Vout<5Vdc 500 uF
Min ESR>10mQ, Vout=5Vdc 1000 uF
Output Current Range 0 8.0 A
Output Current Limit Inception (lout) 130 %
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 1.0 Arms
Pre-Bias Voltage Turn-On with Vin 3.3 Vdc
DYNAMIC RESPONSE See Fig.H for setup (BW=20MHz)
lout step from 4A to 8A with di/dt=5A/us Vout=6.6Vdc 320 mV
Vout=0.8Vdc 180 mV
Settling time (to within 10% of Vout) Vout=6.6Vdc 60 us
Vout=0.8Vdc 60 us
lout step from 8A to 4A with di/dt=-5A/us Vout=6.6Vdc 320 mV
Vout=0.8Vdc 180 mV
Settling time (to within 10% of Vout) Vout=6.6Vdc 60 us
Vout=0.8Vdc 60 us
EFFICIENCY Full load (8A)
Vout=6.6V 93.0 %
Vout=6.0V 92.5 %
Vout=5.0V 91.0 %
Vout=3.3V 88.0 %
Vout=2.5V 85.5 %
Vout=1.8V 82.0 %
Vout=1.5V 79.0 %
Vout=1.2V 75.5 %
Vout=1.0V 72.0 %
Vout=0.8V 67.5 %
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Operation

Input and Output Impedance

The FPDK12SR8008PSS 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).
FPDK12SR8008PSS& A A BRI (FIE/VE —4 VAT L T2,
WN-IDREMICEEDHDANIVTI4AEMA ST, N —4D
AAEVDEBEICT h 7N IT U ER T 5 EEBEOLET ,
NITEYIN-IDREBEERERICL. ANPIVEREMHILES
{EESRAVAL, RIZZ DD IVT UHH—MRIICIERIEHYVER AL,
AAVTNERNT BFHITIF, FFFEITEESRIVT V(17399 T100
UFUB)EHRELFET AN -4B H T A N EBRITIB{EESRODUF 73y
JANTHEEBLTOET,

The FPDK12SR8008PSS 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.
FPDK12SR8008PSSIZH A4 1FavT VN ELVREETEREL T
BMELET . MOV VERNIT H1=8  BIEESRD 7397207 V4D
EHREHRELEY, BEROBHMER EEE AT MEBD-HIZEE
DEFEITHBIEESREII VT VHERETHLEHEBOHLET

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 - NIFFEEFHOEEN T EHIET St RAHFEH
FTWERA. FEOBVARHEERFT 5012 o -4DH 5
MO AFETDIAVAUE —F VAT AR BRVIECL TZELY,

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.
VE-MEFGELVIEGNDCR (X7ELVERELLIET-MESITLYa
YN —4%ON/OFFF 2 DIEATEEY . — k7% T—FON/OFF[EI %
#E-AITRLET,
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The FPDK12SR8008PSS 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.

FPDK12SR8008PSS &) £~ i F A iR ZE B [ZHigh (open) TEIMEL . &
BHICLowTHRIELEY, VE-MEFARER E-7DHE. un-
4IFONLET . HWEMHigh/LowDEXEHETERMEEESRLT
f2&ELy,

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 BFELY) [FE - MAETVInIZT W77 SN TULET, JE-+
BF (3FLY) DIREICEA-TVaAVIE (X =T U LAY) D50y 24hMER
AHETT .

VE-MFEF (BBL V) ZRIET BT WARIZIELowbA L TO.ImAD YU EE S
NBETT,

—® REMOTE
Control signal

GND J
O

. ® 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=9INEBIEA-T UMV AT, HOEEIREEL TLVELREE
TlELowkZEYET,
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Output Voltage Adjust/TRIM (Pin 5)

The output voltage of the FPDK12SR8008PSS
converter can be programmed from 0.8V to 6.6V by
using an external resistor

FPDK12SR8008PSS? i A E T X5 S K& 1E#k 352 & T, 0.8V~
6.6VETRIZEAIRETY

External Resistor

An external trim resistor, Rtgm, should be connected
between TRIM (pin 5) and GND (pin 2 or 7); see Fig.
B. The value of Rrn, in kQ, for a desired output
voltage, Vo.req, iV, is given by:

SHERIEHL Rypw I TRIMIE F (55 L") EGNDEF F 2 X Z7EL VDRI
BHEL TS0, B3 B, Ry OEH. RULELGENEREE
ROKIZEYROFET

Rrriv = ! -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 Rgm for common
output voltages. For each value of R, Table 1 also
shows the closest available standard resistor value.
R DAEIFHENEEDOAEICEELET, FLALEDFERKRIC
BOTIE, FEMNTIUX TG DERTHHRTT . LHOLEAS, &
YBLWHEDBEDOOHIZE, BRIARKYE2AZEIICERLET.
Table 12— H N EREERET IEOBREERTLET, £
Table 112 MGEFIEERALIIGEOEEUELRRLTLET,

Vout @ o)
TRIM @—
RTR|M1
Rrrim
Rrrivz
GND @ ® 0

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

The Closest
Vo-rea [V] Rrriv [kQ] Standard Value [kQ]

Rrrimt + 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 FPDK12SR8008SS 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.
FPDK12SR8008SSavn —4I M DIvn 4% ERT M. BET S
EHDY-TUARB R UEILEAAEICT S AEEM vV HEEE
HoTLET,

“U=hyA

-FIEF
BEENDNLDV-TUARBEUEFIE T, RID-RIEIZREN S 5T
(TEIRZEEAT S ETRIBEEBYET . Mvdvy #EEEERSNEL
HE. TR®OKSICTRACKIFFUELVE Vinl TR EL 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.

AN —4PST1EPS2M Y~V AREEN R UMF L (RD) F A/ 4 7 Fil I Bl B &
PS1MVout&PS20D Y E-MiEFBEL V)DEICERET 5L TETSh
9,

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

BRI DOHERBEIZRI=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.
BRIVERUAIROPSIEPS2HEDHE WBEREDERER/IMET S, O
NB2DDIVN-IDEEHEE R UMFIE X, RIEISTRENHHRIZ, PS1D
VoutZzPS2MD TRACKIH FA4FEL VIR 5L THRELAYET

Vin PSIDHREBEITEICPS2OBRTEELYELVRENHDIILISEER
o * Vin V°P5C1> LTLEZaLy,
% R1 Vout A recommended value for R1=13kQ/ R2=4.7kQ/
TRACK R3=10kQ.
%Rz IR D EELRI=13kQ/ R2=4.7kQ / R3=10k Q TT,
1 vin PS1
- % o L g Vin Vops1
Vout O
POWER GOOD R1
GND TRACK
— R2
Rtrimps1
== TRIM
ps2 REMOTE %
Vout Vops2 i
TRACK ou GND |
* Vin T = 1 -
% % Control input ps2 = R3
REMOTE
TRACK
Vin
% R4
q
= Vops2
GND Vout
S = - TRIM ﬁ
Open Rtrimps2
or 0—— REMOTE
y 1 Vin GND JT;
» T
N\
Vops2 Vops1
Vops2
Fig. D: Sequential
For sequential start-up and shut-down, the PSV type R
converters of the FPDK12S Series can be used for i
both PS1 and PS2. In that case, R1 and R2 are not Fig. E: Simultaneous
necessary.
Y=hUAFRE R UMELEIZ DLV TIE, PSTRUPS2E4(ZFPDK12YY-R" D
PSVM 7T HERTRETT , TOMEIE. RIRVR2IFETY,
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The values of R4 can be determined from:
RADIBEITRDAEAMNOKROONET,

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

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

{BL. PS2A%Vo=0.8VDIHE (L. RADIEIZTOKQEHRLET

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

PS1IZIEFPDK12Y-2' DPSVA{ 7 HERTTEETY . TDIEIE. RIR U
R2IEFETY,

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.)

REEEBRVELEDBE., PSIEPSATANEEENMT BRI
PS20DY)E-MFFGELV)IFONKEIZLTTEL, (JE-MEFZEVin
(TR, Ff 1T RIS )

(b) For proper voltage tracking, the TRACK pin (pin
4) voltage should stay at OV for 14ms or more
after the input voltage reaches Vin-MIN. This time
period allows for the initialization of soft-start.
BEABEM YUY IZHE L TIE, TRACKIGFFUBLE V) DERIZA
AEEMNVin-MINIZEL TH S 14ms L E DRI, OV EFDIREE
ERBLTEDENHYET . COBREIE. V7-25-tDOHHE
N=HTY,

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

ANEEFEMLTLVELVKEE T, TRACKIGFFUBEVIZERESE
EIANLAZLNTLEEELY,

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.

BEL TV BIRETANBEMNTYPTL2VREIZAD L, 2DIUN' -4
FEEBMIEIELET . . ARBEATYPTLVEL EITHDE, O
DN -HFEBMIBIMEERIIRLET .

Output Over-Current Protection (OCP)
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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).
COIN-ITBERLERICHLECHEELTT . BERKEICLES
& CDIAVN-EIENVA-N1-N' VA HICCUPE-NIZAY B EFUIREEMN
RSN D EVoutl TBEDEIZRYET . (BB 29N

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).
CON-TBREEREEELTVET ., BEGBERHICLST
BEIRECEDE, COINAEEBNICFELELET . REWEEIC
ETTABLEEBMITERLET . (BE LN

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-JEBET—T4U5 SR, BHIBK. R4-+7y7T . RU

YRyMIVEEDBIE. V9T - MR BIRMBRERSLEEESD ., SFESE

BEERETHESTONET,

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

EHABEEDT -4, RERBORIFUEOA -V IBHEIhTOE
ER

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.

BAERE. RUBBRMHEREICTIHIC.2TOERE. RUME
FAIREE L SN R E SIS - 2aun —4E E B FLTREBLT
WET REFMEN N EFOKE RO RRARBREHBNICEET H2L
T.BEEE. RURBEREICEEBLTLET,
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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.
REFHER - IX/EX0.060"(1.6mm)ED4EPCBTERLTLET &
E2BDIREIFIVN-4ERET DO ONIN ERBTEHEA~DNI-VD
AITRELTOES , RARB 70 mOERETEN. RUI TN MY
ERHELTOET , COLIIREDIBEERY G DL EEFHE
K=& N -4 EPCBADEDEIFEHIBRL, 7-AM -2 THY %
ALFEORVEEFMEEHEERLTOEY,

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)

FOKF RO EREBREE(LKFEF R D EFKELFME AR RER
% . NO)AH600LFMETHE ICHIHTE ., IRIFEE(L30°CH585°CE
FIETEES BEREICERIMRIRY -2 7 LBEREHALT
WET, (RFRUGS )

Fig. G: Test Chamber
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Thermal Derating

Fig.1 to Fig.10 show the maximum available load
current vs. ambient temperature and airflow rates.
Ambient temperature was varied between 30°C and
85°C, with airflow rates from NC(50LFM) to 400LFM
(0.25m/s to 2.0m/s). The converter was mounted
horizontally, and the airflow was parallel to the long
axis of the converter, going from pin 1 to

pin 8.

R1ASI0EHIRERELRAEDEH TICBTERAENEFRER
LET . BEREIZEENC(50LFM)~400LFM O & {4 T30°C ~85°CD
MEZEESETOET, N -FFKEICFREL, RAFFION-IOE
FARIZETTIBL VA DB VICAITTROTLET,

The maximum available load current, for any given
set of conditions, is defined as the lower of:

(i) The output current at which the temperature of any
component reaches 120°C, or

(i) The current rating of the converter (8A)
BERDHEFHETRAENERDOETTROESYERLET,

M) WIFNOOERBDBEEH120°CIZEIZELIFFROHNERE. X
=S

(i) IN-IDRIERER (8A)

Note that continuous operation beyond the derated
current as specified by the derating curves

(Fig.1 to Fig.10) may lead to degradation in
performance and reliability of the converter and may
result in permanent damage.

HABRT AT -7 (@ISR0 TIRESN-EREREEZ
FERLIRE L, HEEDET . EEEDET . RUE/ 1- I DHiEE
BIERITIEABYET,

VY,
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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.
FHISRITRBREREEAVYIVRVERAZOAEICHEALTS
Y. AAWTVOBREIZIZRIOREREBRZERALTNET

Vin Vout 0
/ + Cin
Co
—4 DC/DC -1 1
\D_C) e Converter e
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
GND GND o}

Fig. H: Test setup for measuring output voltage ripple and
output voltage response to step load change

I Current Probe
1uH Vin
Input Inductor
/ § Cin
¥
Py - DC/DC
bc 7~ 1000uF T 2x4TyF
\) Electrolytic Ceramic Converter
Vin source Capacitor Capacitor
GND

Fig. J: Test setup for measuring input
reflected ripple current
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Fig.1: Output current vs. ambient temperature and air Fig.2: Output current vs. ambient temperature and air
velocity at 12Vin, 6.6Vout velocity at 12Vin, 6.0Vout
100 100
90 90 |
80 \\ 80 O —
o | § 70 ~
= =
2 60 = 60 [ \
£ 2
£ g
3 50 3 50
E 3
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30 30
— 200LFM e— 700LFM
20 —NC(50) 20 e NC(50)
10 10
00 00
30 40 50 60 70 80 30 40 50 60 70 80
Ambient Temp [DegC] Ambient Temp [DegC]
Fig.3: Output current vs. ambient temperature and air Fig.4: Output current vs. ambient temperature and air
velocity at 12Vin, 5.0Vout velocity at 12Vin, 3.3Vout
100 100
90 90
80 80 \\\
20 f \ 70 \\
= == = S
2 60 [ 2 60 [
£ £
3 50 3 50
F 3
2 40 5 40
o e 400LFM o e 400LFM
30 30
001 FM m— 00LFM
20 e NG(50) 20 —NG(50)
10 10 F
00 00
30 40 50 60 70 80 30 40 50 60 70 80
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Fig.5: Output current vs. ambient temperature and air
velocity at 12Vin, 2.5Vout
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Fig.7: Output current vs. ambient temperature and air
velocity at 12Vin, 1.5Vout
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Fig.9: Output current vs. ambient temperature and air
velocity at 12Vin, 1.0Vout

Fig.8: Output current vs. ambient temperature and air

velocity at 12Vin, 1.2Vout
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Fig.10: Output current vs. ambient temperature and air
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Fig.11: Efficiency vs.

load current and input voltage for
6.6Vout

Fig.12: Efficiency vs. load current and input voltage for
6.0Vout
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Fig.13: Efficiency vs.

load current and input voltage for
5.0Vout

Fig.14: Efficiency vs. load current and input voltage for
3.3Vout
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Fig.15: Efficiency vs. load current and input voltage for
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Fig.16: Efficiency vs. load current and input voltage for
1.8Vout
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Fig.17: Efficiency vs. load current and input voltage for Fig.18: Efficiency vs. load current and input voltage for
1.5Vout 1.2Vout
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Fig.19: Efficiency vs. load current and input voltage for Fig.20: Efficiency vs. load current and input voltage for
1.0Vout 0.8Vout
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Tel(RuI‘I:I [= ﬁ= : =] : TI’=i9? Tek Stop | —1 ]
. . . . . . . . . . v H H

MZ.ooms A Chz F  4.00 V] Ch 1 T E—— M1 00ps| A Chi 7 16.0mV
Fig.21: Turn on delay time at 12Vin, 6.6V/8A out Fig.22: Output ripple and noise at 12Vin, 6.6V/8Aout
TekStop__| —f . j _ Tek stop | 1 . 1
H : : : : : . :

Vout

B EX

Chil~200my ~h CUNS6.0ps A Chd F 650 A Ch 1 P M20.0ps Al Chd A 5.30 A

5.00 A QF ch4[ 5.00 A Q8]
Fig.23: Output voltage response to step load change at 5A/us Fig.24: Output voltage response to step load change at 5A/us
from 50% to 100% (12Vin, 6.6Vout) from 100% to 50% (12Vin, 6.6Vout)

Tek Run | — ] Trig? Tekstop | — : ]

- i .

- Vin : I : : : R
(2

AN AN
QAR R T

”. .....
@ 00V nch2 10,0V GMZ.00ms Al ChZ 4  4.00 ¥ Ch P TRTAT B N T TG Al Chi f 8. 20mV
Fig.25: Turn on delay time at 12Vin, 3.3V/8A out Fig.26: Output ripple and noise at 12Vin, 3.3V/8Aout
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Tekstop | —1 1

@l 200mV A M20.004s A Chd 7  6.30 A

Ch4[ 5.00 A ©8j

Fig.27: Output voltage response to step load change at 5A/us
from 50% to 100% (12Vin, 3.3Vout)

Tek Run | [ i ] Trig?

a4

Vin

@ 100V ®Cha[ 10.0V  SM2.00ms Al ChZ £ .00V

Fig.29: Turn on delay time at 12Vin, 0.8V/8A out

=}

TekStop | E

Chi[ 200mV ~oy M[20.0us| A Chd 4 6.10 A
5.00 A 529

Fig.31: Output voltage response to step load change at 5A/us
from 50% to 100% (12Vin, 0.8Vout)
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Fig.28: Output voltage response to step load change at 5A/us
from 100% to 50% (12Vin, 3.3Vout)
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Fig.30: Output ripple and noise at 12Vin, 0.8V/8Aout
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Fig.32: Output voltage response to step load change at 5A/us
from 100% to 50% (12Vin, 0.8Vout)
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Mechanical Drawing 032 0392
L] & _
] Sl 7
& = Sn|~ 18— N
g S — > a %g _° E i E
= [ c— u = IQN = R e
o0 —™ u g gg’ &
st e
@ g
16.7 0.3MIN :g © ;155)
(0.657) (0.012MINY e 16.7
(0.657)
TOP VIEW OF BOARD
TOP VIEW OF BOARD
g
& = Notes
S 3 4 44 | - All dimensions are in millimeters (inches)
- - Unless otherwise specified, tolerances are +/- 0.25mm
SIDE VIEW OF BOARD - Connector Finish: Gold over Nickel
- Converter Weight: 0.0460z (1.3g)
315 10.4 - The only PCB traces under the convertor should be the
(0.124), (0.409)
recommended pads, and GND traces.
SNE —TZ— . s & Terminal Connections
5 o~ | + s N . . . .
%5 1S 1 =} ~ls Pin# Function Pin# Function
S™ AT E?r _ 1 Vin 6 POWER GOOD
e T o~ 1 8 Q|3
S N 2 GND 7 GND
Ao 1.25 - 3 REMOTE 8 Vout
gal 17 0.0491 4 TRACK GND
o
e (0.067 16.7 5 TRIM 9 (Thermal Pad)

(0.657)

RECOMMENDED PAD LAYOUT

Scheme
Mounting

DK Series Part Numbering

Product Sub Nominal Input

Output Rated ON/OFF

Series Series Voltage Scheme Voltage Current Logic Clple Ol
FP DK 12 S R80 08 P S S
0.8V
Series Name Typ=12V Surface Mount | (Programmable: 8A 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
without the written consent of FDK Corporation.

CLEANSING : Cleansing of this converter is not recommended.

used in hazardous environments, or nuclear control systems

When cleansing, determine a cleansing

condition on your own responsibility after confirming there is no impact on the characteristics/performance of the

converter.

SPECIFICATION CHANGES AND REVISIONS: Specifications are version-controlled, but are subject to

change without notice.
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