F DK Delivering Next Generation Technology

DK Series

FPDK12SR8004PS*

5.6-14.0Vdc Input, 4A, 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.

FEHEIZEIDC/DCIVIN -AD DKY-R & EBE . B, MR- EED
SMDA'YT—Y " TREKPOLERY1—VavEiRMLET . REABEN
2em? (0.3 in®) LLFOIOIvn-41F, ERAA-2, BR. &, 9E,
EUBRRRCOEEMEOHIBENEELLEROESERE.
T-RBIE. W14, EERVIVVA-IAITFOTTVI—VavIZRETY
The FPDK12SR8004PS* converter of the DK
Series operates from a 5.6Vdc to 14.0Vdc input, and
delivers 4A of output current at a tightly regulated
programmable output voltage of 0.8Vdc to 6.6Vdc.
The thermal performance of the FPDK12SR8004PS*
is best-in-class: No derating is needed up to 85°C,
under natural convection.

DK2Y—A DFPDK12SR8004PS*[X5.6V~140VA A TEIfEL. ELVE
ERETI N FLT R HEE0.8V~6.6Vdc T, 4AD H N EFEH
#LF 9 . FPDK12SR8004PS* DR EHFE X /7 ARELANTT . BA
R T CETHAEBRT I -TI I ELEELEE A,

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.
DRZ)-ZUBDREFDHELFEICEVRERVEERE. BE
HERERET R VR ER T EFDKOREHD B R EI IEAR VY
ATLIC&YEFDENFET,

Applications

e Telecommunications
- Routers, Base Stations, Wireless
FLALVATL (=4, EithfF . 4R
e Data Communications
- Internet Routers, Processors
T8 (Va-29bl—4, 7'ntyi)
e Computing
- Servers, Workstations
I 1-4BER (F—n'—, 1-9RT—YaY)
e Industrial and Consumer
- Navigation, POS systems, Office Equipment
- Entertainment
EEXERUVIVYI-TEITF
(FEF =Yav  KRAVATA A 74RBERR . TVA-TAVAUN)

Data Sheet

FPDK12SR8004PS*

Features

¢ RoHS compliant
RoHSZEHL

o Delivers up to 4A (26.4W)
4A (26.4W)E THEFAFTAE

¢ High efficiency, no heatsink required
ENE-RBBENTE

e No derating up to 85C
85°CETTL-TIVI T E

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

e Programmable output voltage via external resistor
SRR OERICKY TN FATRERE N ERE

¢ No minimum load required
RNAFITE

e Start up into pre-biased output
HAIZTYNAT A H > THEEN AT AE

¢ Remote ON/OFF
I)JE—FON/OFFHRE

e Output voltage tracking function
HABENyEVY HEE

o Auto-reset output over-current protection
BERREREE: BBER

o Auto-reset output over-temperature protection
MAREEMREERE

¢ Power Good Signal
N9 ESH A

o High reliability, MTBF = 1 Million Hours
B MTBF = 1 Million Hours

o UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC/EN60950 (pending)
UL60950., CB Scheme (ZE#L)

o All materials meet UL94, V-0 flammability rating
£TOESRIE UL V-0IZ#E &
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F DK Delivering Next Generation Technology

DK Series

FPDK12SR8004PS*

5.6-14.0Vdc Input, 4A, 0.8-6.6Vdc Output

Electrical Specifications

noted.

BRIk

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

RS BNES . ETORKEEESNANEE. &f . BEEEETERINES,

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

PARAMETER

Data Sheet

ABSOLUTE MAXIMUM RATINGS'

_TYP_

MAX

UNITS

tracking voltage

Input Voltage Continuous -0.3 16 Vdc
Operating Temperature See page 9 -40 85 °C
Operating Humidity Non Condensing 20 85 %RH
Storage Temperature -55 125 °C
Storage Humidity Non Condensing 5 95 %RH
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 (PSS type only) For non-sequenced operation 0.85 5.0 Vdc
Moisture Sensitivity Level JEDEC Level 3
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 (PSS type only) Delay from Vin,MIN to application of 10 ms

' Absolute Maximum Ratings

M R KEL

Stresses in excess of the absolute maximum ratings may lead to degradation in performance and reliability of
the converter and may result in permanent damage.
R RRERETBRTANAL, HEEDET. EBEEDET. RUE/ 1-IOWIBESIESEIT N HYFET,
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F DK Delivering Next Generation Technology _
DK Series

FPDK12SR8004PS* Data Sheet

5.6-14.0Vdc Input, 4A, 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 4Aout at Vin-min
Vout=6.6V 3.0 Adc
Vout=6.0V 2.7 Adc
Vout=5.0V 238 Adc
Vout=3.3V 27 Adc
Vout=2.5V 2.2 Adc
Vout=1.8V 1.6 Adc
Vout=1.5V 14 Adc
Vout=1.2V 1.2 Adc
Vout=1.0V 1.0 Adc
Vout=0.8V 0.9 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.J for setup (BW=20MHz)
Vout=6.6V 25 mAp-p
Vout=6.0V 25 mAp-p
Vout=5.0V 25 mAp-p
Vout=3.3V 20 mAp-p
Vout=2.5V 15 mAp-p
Vout=1.8V 15 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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F DK Delivering Next Generation Technology _
DK Series

FPDK12SR8004PS* Data Sheet

5.6-14.0Vdc Input, 4A, 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.H for setup (BW=20MHz)
Vout=6.6V 70 105 | mVp-p
Vout=6.0V 65 100 | mVp-p
Vout=5.0V 55 90 mVp-p
Vout=3.3V 40 60 mVp-p
Vout=2.5V 30 45 mVp-p
Vout=1.8V 25 40 mVp-p
Vout=1.5V 20 35 mVp-p
Vout=1.2V 20 30 mVp-p
Vout=1.0V 15 25 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 1000 uF
Min ESR>10m Q, Vout=5Vdc 500 uF
Output Current Range 0 4.0 A
Output Current Limit Inception (lout) 170 %
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 0.6 Arms
DYNAMIC RESPONSE See Fig.H for setup (BW=20MHz)
lout step from 2A to 4A with di/dt=5A/us Vout=6.6Vdc 230 mV
Vout=0.8Vdc 140 mV
Settling time (to within 10% of Vout) Vout=6.6Vdc 40 Us
Vout=0.8Vdc 40 Us
lout step from 4A to 2A with di/dt=-5A/us Vout=6.6Vdc 230 MV
Vout=0.8Vdc 140 MV
Settling time (to within 10% of Vout) Vout=6.6Vdc 40 Us
Vout=0.8Vdc 40 Us
EFFICIENCY Full load (4A)
Vout=6.6V 93.5 %
Vout=6.0V 93.0 %
Vout=5.0V 92.0 %
Vout=3.3V 90.0 %
Vout=2.5V 88.0 %
Vout=1.8V 85.0 %
Vout=1.5V 83.0 %
Vout=1.2V 80.0 %
Vout=1.0V 77.0 %
Vout=0.8V 73.5 %
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F DK Delivering Next Generation Technology

DK Series

FPDK12SR8004PS*

5.6-14.0Vdc Input, 4A, 0.8-6.6Vdc Output

Operation

Input and Output Impedance

The FPDK12SR8004PS* 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).
FPDK12SR8004PS*& A A BRI TEAVE 4 VA THERL TS, 3
IN-IDREMICEEDHDIANIVT14vAE A BT, 3N —4D
ABEVDIEBEIThyI W VT o EAAMT B LEHEOLET .
NIZKYIIN-IDREEEERERICL. AAYT VEREMHLET,
{EESRAVAN . RITZDMDIVT UHH—MRMICITHESHYER AD.
AAVWTVEFINZT BF=0HI2IF, FEFEITIBESRIVT UH(£739I T4 1
FUB)EHRELES, v -8 H(E AN EBITABIEESROIUFE71y)
ARWTUHERBLTOET,

The FPDK12SR8004PS* 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.
FPDK12SR8004PS* (3t 124 1Ha0T U ANELVRETEREL T
BELET H ATV ER/NTT H1=8  BIEESRDI3y/I0T VD
EREHELET . BEFOBERLEE N T MERO-OIZATH
DIEEITHBIEESREFIVIIVT U EEETHLEHENOLET,

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-AFENIHFEATRROEBEN VI EZHET VAT &R
FTOWEEA, BEOBVARFEERET 5012, w40 A
DOARMETDI VAV =T VAL AT REZRYIEL 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.
VE-MHFEHELVIFGNDCRIFTEBENEEELLIZE-MERIZKYI
YN —4%O0ON/OFF 3 2D IZfEATEET . — A4 E—FON/OFF [E %
ZE-AISRLES
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The FPDK12SR8004PS* 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.

FPDK12SR8004PS* (%! £—}ifi F ASiHER I ZHigh (open) TEIEL . FHIE
BICLowTRIELET . YE-MEFARER F-7NDHE. -4
[ZONLFET, HEHHigh/LowDEELHFEEERMFELZSHEL
Z&L,

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-MREF GELY) FE 1- VAR TVINIZT W FyT ENTOET, T+
IHF (3FLY) DREIZIEF-7VAVI (F-TUNVAY) DUV 24hME R
ARETY

JE-MEF BFL V) ZRET 5T VARIZIELowlbA L TO.3mAD YU REN
NILETY,

—® REMOTE
Control signal
GND [
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=T IV EBEF-T NV B AT HAEENEELTLVRLVIREE
TldLowk#YET,
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F DK Delivering Next Generation Technology

DK Series

FPDK12SR8004PS*

5.6-14.0Vdc Input, 4A, 0.8-6.6Vdc Output

Output Voltage Adjust/TRIM (Pin 5)

The output voltage of the FPDK12SR8004PS*
converter can be programmed from 0.8V to 6.6V by
using an external resistor

FPDK12SR8004PS*®M th h BT (XS ERIE R EF M T H2L T, 08V~
6.6VETHAIEMEETT .

External Resistor

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

SHEBIEHL RrpwlE TRIMiGF(5F L") EGNDiIRF(2 R IF7THEL V) DI
EHELTLESD, IIBES B, Rry DEH. RUKLELRHEAEEE
RORIZKYKOET,

Rrrim = 7 -1

( Vorea-0.8)

kQ]

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 Rigy for common
output voltages. For each value of Rryy, Table 1 also
shows the closest available standard resistor value.
Riam DAEFTHNEEDOLEICEELET, FEALEDFERKRIC
BOTIE BEMTINRIF05SRDER TR T LHOLELS, &
YBLWWE ARBEOOICIE, B ALYE2A8ZEHICERALET,
Table 1[Z—fRMGH N EEEHRETIROEHEEZRRLET . £
Table 1ITAZEMAIRNZFEALISADOELELRRLTVNET,

Vout @ o)
TRIM @—
RTR|M1
Rrrim
RTR|M2
GND @ * o]

Fig.B: Configuration for programming output voltage

http://www.fdk.com
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Table 1: Trim Resistor Value

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

Rtrim1 + RTrim2
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 / PSS type)

The FPDK12SR8004PSS 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.
FPDK12SR8004PSSIvn' —4(X BB DIV 4% ERTHRIC. BET
BBEDY-TVARBRUELEEAEEICTHHAEE NV #EEE
BoThET,

“I=HUR

NS
BEINDINLDOY-TVARERUELEE, RID-REISREN DT
(FEBREERATHIETHREEBYET, Mvdvy ez ARSI
58 . FEO&SICTRACKIH FEEL V) EVin[THEHELTTILNE
Co
A recommended value for R1=13kQ / R2=4.7kQ.

RIBADOHEEIBEILRIZI3KQ / R2=4.7k Q

Vin . Vout
Vin Vout

R1
TRACK

R2 DC/IDC

Converter

O———[ REMOTE

Fig. C: TRACK pin connection to Vin

Ver.2.7 Sep.16, 2011



F DK Delivering Next Generation Technology

DK Series

FPDK12SR8004PS*

5.6-14.0Vdc Input, 4A, 0.8-6.6Vdc Output

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 —APS1EPS2M Y~V AREEY K UMZ L (RID) A/ 4 7%l 1 B B %
PS1DVoutEPS2MYE-HMEFRELV)DREICEE YT 5L TEITSN
EX®

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

RIEFIDHZBEILRI=13kQ / R2=4.7k Q

PS1

Data Sheet

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 RUTIBEDOPSIEPS2EIDHNEENERER/IMET S, C
NB2DDIYN-IDRFFEE R GZ L L. RIEISRENHHRIC, PS1D
Vout#PS2D TRACK FABL VIR 2L TaIBEEYET

Vin PSIDBREERIIEICPS20BREEREIVEVDLEAHHLITER
o * Vin VOPSS LTLESLY,
% R1 Vout A recommended value for R1=13kQ/ R2=4.7kQ/
TRACK R3=10kQ.
%Rz FIEHOHEEILRI=13kQ/ R2=4.7k Q / R3=10k Q TY,
L Vin ps1
- % O g Vin Vops1
Vout O
POWER GOOD R1
GND TRACK
. R2
Rtrimps1
— TRIM
ps2 REMOTE
v Vops2
TRACK out GND |
* Vin T = 1 )
Control input = R3
% REMOTE po2
TRACK
Vin g Ra
I L
= Vops2
GND Vout
- L L TRIM
Open % Rtrimps2
or 0—— REMOTE
y 1 Vin GND JT;
i 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=V ARBB R UMEIEIZ DN TIL, PS1RUPS2&4(ZFPDK12YY-R" D
PSVAM 7 LERAEETT . TOBIE, RIRVR2FIFETT,
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FPDK12SR8004PS*

5.6-14.0Vdc Input, 4A, 0.8-6.6Vdc Output

The values of R4 can be determined from:
RADBEIZTRDARBRXMNSROLNET,

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

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

{BL. PS2/hWV0o=08VMDIHFE L. RADIEIXTOkQZHERLE T,

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

PS1IZIXFPDK12Y)-R2 DPSVA{ 7 HE A BETT . ZDIEIE. RIRY
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.)

RRE R MELEDSE . PS1EPS2AZ AN EEZNMT SHTIC
PS20)E-MEFGHELV)ILONKEIZLTTFEL, (JE-MHEFEVin
ITHEE . E=IdRIER.)

(b) For proper voltage tracking, the TRACK pin (pin
4) voltage should stay at OV for 10ms or more
after the input voltage reaches Vin-MIN. This time
period allows for the initialization of soft-start.
BYAEBEN YU 2B TIE. TRACKIHFABE VD ELIIEA
AEEAVIn-MINIZELTHS10ms L LD, OVDEFEDIREE
ZRELTEBWMELSHYET  COBMIE. VI-29-tD#HIE
ND=HTT,

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

ANEBEEZEMLTLVELVIREE T, TRACKIFEFUBEVIZEXEZE
ENALAELNTLEELY,

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.
BELTOSIRETANEENTYPTL2VEREIZEDE, ZDIUN -4
FEEMICEIELET . Tl ANBEATYPTLVULEIZASE, C
DN -SEEBMICEMEEBRBLET,

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).
COWN-AEBEREERICHLECRELETT . BAETRIREIZLS
&L ZDAVN-RIFNWA-N(-N VA HICCUPE-FIZAY  BEFIKEA
RBRINDEVoutl LEEDEICRYET  (BEYEYN

Over-Temperature Protection (OTP)

The converter is protected against over-temperature
conditions, using a built-in thermal protection feature
in the PWM controller IC. 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).

CDIVN-AEPWMIVFI-MICH > TS BE R EHEEE F> TR
KENSREINTVET BELUEBERHLEICLYBRMRELT
EF DL N TEBMICELELES . REWEEFTTHISE. B
BMICEEBLES . (BBt

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-FFBET I T E, BHEK. R3-I7y7 8 RU

Sy VB DEIME, Y7L AR BIMAREBREEET . SFSE

HEMERETHEMTONET,

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

FEHABEERDOT -4, RTRBELEDOA -V ITHBEIATOET,

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.

BEREE. RUBBRMHZHERICTLLOIC.ETOERE. RUHE
FoalF B L SN R E @A - AN —4EEAMFLTRELT
WET RETMN —MNEFOKYF R O BRI EERRIENICHKRETSHL
T.RERE. RUBRERZREICEELTLET,
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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.

BEETHEA N (XEX0.060"(1.6mm)ED4EPCBTIERL TLVET . &
E2EBDRAEILIVN-I1ERET B=HDONIN EADERGZADN G- D
HITRELTULET ., REREBX70u mOFSETEA. RUITIVN TV
ERRLTOVET  COLSITRBORBEERY DAL IZREFE
K =NI&, N -4 BPCBADED R ITEHIBL. T-AM -2 THY %
AoFEORENVEEFEFHELERLTVET,

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)

FOK4FH 0 BRI REBREE (F/K T AR D ERESOLFM(B R R R EH
% . NC)A H600LFMETHE ICHIHTE . IRFEEIL30°CAH H85°CE
FIETEET . REREICIERIMRIRY - 771 EREREFEALT
WFET, (RFRUGSER)

Fig. G: Test Chamber
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Thermal Derating

Fig.1 show the maximum available load current vs.
ambient temperature and airflow rates. Ambient
temperature was varied between 30°C and 85°C,
with airflow rates from NC(50LFM) to 400LFM
(0.25m/s to 2.0m/s). The converter was mounted
horizontally, and the airflow was parallel to the long
axis of the converter, going from pin 1 to pin 8.
B1EHIRRBEELAEDFHTICEHTIRAHAERERLE
T, IBH5 B (LR ENC(50LFM)~ 400LFM(D £ 4 T30°C ~85°C D %
EHSETOET N -JEKFEICHKEL. RREEEION-IDRFH
FICFETTIBL VA D8EL VICHIT TRDTLET

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 (3A)
BFRDAEEH TRRENERDERF TROLEESYEELES .

() WFHDERDBEA120°CIZEZELB A DO N EFME. X
S

(i) WN-IDBIRERER (4A)

5

Output Current [A]

e 400LFM

— 200LFM

e NC(50)

0

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

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.

HABRT T 1-7(BENTHRESN -EREREBAIERL
TAREE HEEDET . EREMEDET. RUT 1~V OIKIEESIZR
TEABYET,

The main heat dissipation method of this converter is
to transfer its heat to the system board. Thus, if the
temperature of the system board goes high, even
with the low ambient temperature, it may exceed the
guaranteed temperature of components.
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COIVN-IDEGRBFET, VATLERANBHORERNT LD
LDTYT ., cO=0. AEBEEMECTHYATARERDBENFIRICE

e ERABRORIEEEZBASIENHYFET,

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.

EHISRYHBRERIEHE AV IVRVARRZEDOAEICHEALTS
Y. AAW7LOBIEICIERIORERE B EFALTLET,

+

&

Vin source

Cin

T anF

Ceramic
Capacitor

Vin Vout 0
Co
DC/DC
10uF 1uF
Converter Ceramic Coramic
Capacitor Capacitor
GND GND 0

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

CURRENT PROBE
lin
—_—
~~ N o\
v, "
1uH
+
. _ 1 Cin DC/DC
1000uF 47UF
77T Electrolytic T Ceramic Converter
Vin source Capacitor Capacitor
€® GND
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Fig. J: Test setup for measuring input
reflected ripple current
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Fig.7: Efficiency vs. load current and input voltage for
1.8Vout
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Fig.6: Efficiency vs. load current and input voltage for
2.5Vout
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Fig.8: Efficiency vs. load current and input voltage for
1.5Vout

Fig.9: Efficiency vs.

load current and input voltage for
1.2Vout
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Fig.10: Efficiency vs. load current and input voltage for
1.0Vout
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Fig.11: Efficiency vs
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. load current and input voltage for
0.8Vout
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Tekcstop |

Te

—

Vin S S

@il 2,00V &Ch2 10.0V

Fig.12: Turn on delay time at 12Vin, 6.6V/4A out

Tek Stop | —

1
1

MZ.00ms A| Ch2 4  6.40V

=

Vo_ut

@

] 200mv ~a)

Chd| 2.50 A Q8

Fig.14: Output voltage response to step load change at 5A/us

M[20.0pMs| A Ch4 & 3.25 A

from 50% to 100% (12Vin, 6.6Vout)

Tek Stop | =

=

Fig.16: Turn on delay time at 12Vin, 3.3V/4A out
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M[1.00us| A Chl £ 7.00mV|

Fig.13: Output ripple and noise at 12Vin, 6.6V/4Aout

kStop |  —1 ]

a4

Vdut

M[20.0ps| Al Ch4 v 3.254
Ch4| 2.50 A ©5j

Fig.15: Output voltage response to step load change at 5A/us
from 100% to 50% (12Vin, 6.6Vout)

MT-00ks A ChiF 7.00mV
Fig.17: Output ripple and noise at 12Vin, 3.3V/4Aout
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Fig.18: Output voltage response to step load change at 5A/us
from 50% to 100% (12Vin, 3.3Vout)
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Fig.20: Turn on delay time at 12Vin, 0.8V/4A out
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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)
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Fig.21: Output ripple and noise at 12Vin, 0.8V/4Aout
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Fig.23: Output voltage response to step load change at 5A/us
from 100% to 50% (12Vin, 0.8Vout)
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Mechanical Drawing

M {}:7 5
§ ~ H Ney 4‘5}:7 6
= — L So
= — H e 7
@ J SE— | %E,g
16.7 0.3MIN
(0.657) {0.01ZMIN) 16.7
(0.657)
TOF VIEW OF BOARD
TOP VIEW OF BOARD
€ o
e
g " - - ‘ Notes
SIDE VIEW OF BOARD - All dimensions are in millimeters (inches)
- Unless otherwise specified, tolerances are +/- 0.25mm
- Connector Finish: Gold over Nickel
5 7 . . - Converter Weight: 0.0390z (1.1g)
gN_g i — 3 6
59 5 1o * 2 7
e g:f—f b 7 ° B Terminal Connections |
- e Pin# Function Pin# Function
e 17 (0,049 1 Vin 5 TRIM
= (0.067) 6.7 2 GND 6 POWER GOOD
(0.657) ‘ 3 REMOTE 7 GND
RECOMMENDED PAD LAYOUT 4 PSV:NC 8 Vout
PSS: TRACK
DK Series Part Numbering Scheme
Product Sub Nominal Input Mounting Rated ON/OFF Option Option
Series Series Voltage Scheme Current Logic 1 2
FP DK 12 S R80 04 P S *
0.8V V: Standard
Series Name Typ=12V Surface Mount | (Programmable: 4A Positive Standard S-' Tracki
See page 6) - lracking
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Notes

Pattern design
- Please prohibit patterns other than 0V shield pattern the pattern drawing under the product considering the
interference etc. of the insulation failure and another circuit.

N9-EREt
R TFEAONI-V3IEEALIF BT RESUHEBEDTHEEEBL TOVY-LNNI-V LA DN I-VIEE
LTS,

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.

BELUVEERDTIVI-Y1y: FDKERITEGHFEE. BRARBICERAINSHME. T EXEFEVATAIZEL
TFDKDAFELXL TR EELERLLTCOFEREEAISNE A,

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.

W RKIN-DEFSHEN-LERA. RFTIEEDERERGE. EHEERICSVLTRION-4DHE/
HREICEENBOEEZHAL TRELTIZEL,

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

EROERLRI: EHRIIRBUCES>TEEINTOETH, FELLTERTHIHEENTTVET,

Storage Condition:

Sealed bag

Opened *

Storage Temperature

Less than 40 degC

Less than 30 degC

Storage Humidity

Less than 90%RH
Non Condensing

Less than 60%RH
Non Condensing

Storage Life

12 months

168 hours

* MSL rating of this product is 3 (IPC/JEDEC J-STD-033)

REFEH:
REAEBF FRE 2 *
RERE 40°CLLF 30°CLLTF
RETE 90%RHLAT (fETHECL) 60%RHLLT (FETELEL)
REFHR 125 BN (FEHE) 168/ LLIN

* RELEDOMSLL-T(V7 [£LAV3TY (IPC/JEDEC J-STD-033)

http://www.fdk.com
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