F DK Delivering Next Generation Technology

DK Series

FPDKO5SR8003PS*

3.0-5.5Vdc Input, 3A, 0.8-3.465Vdc Output

The [ 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.

JEHEZEIDC/DCIVN - QLK Y- 2" IE. B, MRS, NE KE
DSMDN'yr -y TRELBPOLERYY1-y &Rt LY, REEEN
2cn? (03 i) L FDTOIN =513, EiRAN -2, BA. &S WE,
RUSERRECOGEEEOH 2EENEEZLLERDOEERS.
F-5BIE, W1-5 BEERUVY1-VEITOT IV -y ICRETY,

The FPDKO5SR8003PS* converter of the [
Series operates from a 3.0Vdc to 5.5Vdc input, and
delivers 3A of output current at a tightly regulated
programmable output voltage of 0.8Vdc to 3.465Vdc.
The thermal performance of the FPDK0O5SR8003PS*
is best-in-class: No derating is needed up to 85°C,
under natural convection.

DE yY-2"® FPDKO5SR8003PS* [£3.0V ~55VANTEEL &
VVEEFEE TN 74 FTREIRH NERE0.8V ~ 3.465Vdc T, 3ADHE
FEM AR UX T, FPDKOSSR8003PS* DB EEHEIZI5A|/ELA N T
Y, BANR T CETHNERT V-7V eV EELEE A,

The leading edge performance of the [3& 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.

DE y)-2 HROREROFE LR ICEBLRERMEEER. B
ERE g st R R E AT LFDKOREIHO B RIEI LA R
VYATA ICKDEREESNET,

Applications

e Telecommunications
- Routers, Base Stations, Wireless
FVIAYATA (b-5, EifE, HELR)
e Data Communications
- Internet Routers, Processors
T -9BE (V5-2yM -4, 70k vY)
o Computing
- Servers, Workstations
WE-9BHE -N-.T-9ZF-Y)
e Industrial and Consumer
- Navigation, POS systems, Office Equipment
- Entertainment
EERUVWYI-vEs
(FET -y KAYATA, 1 74AHEE8. IV9-F4UHUH)

Data Sheet

FPDKO05SR8003PS*

Features

e RoOHS compliant
RoHS ##lL

o Delivers up to 3A (10.4W)
3A (104W) ETHEAATT RE

o High efficiency, no heatsink required
BME- RRBEITE

e No derating up to 85°C
8 CETT U -T I RE

e Small size and low profile:0.657” x 0.402” x 0.134”
B RE (167 x 10.2 x 3.4mm)

e Programmable output voltage via external resistor
NG OIBICKI NI FARTRERE N ERE

¢ No minimum load required
RNEFEIFRE

e Start up into pre-biased output
HAICTYNAT R A > TEEEEN T HE

¢ Remote ON/OFF
JE- FON/ OF FgE

o Auto-reset output over-current protection
BERIREMRE: BENER

o Auto-reset output over-temperature protection
MERIBEMREREAE

¢ Power Good Signal
N9-9yFESHA

e High reliability, MTBF = 1 Million Hours
E{S4EME: MTBF = 1 Million Hours

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

¢ All materials meet UL94, V-0 flammability rating
LTOHRIL UL V-0ICES
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FPDKO5SR8003PS*

3.0-5.5Vdc Input, 3A, 0.8-3.465Vdc Output

=

Electrical Specifications E%

noted.

RYfERR

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

ERAEES, 2TOAREBEESNANBE. &f. REEETERAShET,

Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=5.0Vdc, unless otherwise specified.
PARAMETER

Data Sheet

ABSOLUTE MAXIMUM RATINGS'
Input Voltage -0.3 6.0 Vdc
Operating Temperature See page 8 -40 85 °C
Storage Temperature -55 125 °C
Output Voltage 0.8 3.465 | 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 2
FEATURE CHARACTERISTICS
Switching Frequency 600 kHz
Output Voltage Programming Range See page6. Output Voltage Adjust 0.8 3.465 | 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 -0.2 0.4 Vdc

Module On 1.3 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) E:é?(¥nfg;ovrglggéMlN to application of 10 ms

' Absolute Maximum Ratings

BT R KTESS

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.

BB AEREBATAN RIS, HEEOR T, FEMEORT. RUEY 1- ) ORIEZES ISR II A B IERY,
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F DK Delivering Next Generation Technology
DK Series

FPDK05SR8003PS* Data Sheet

3.0-5.5Vdc Input, 3A, 0.8-3.465Vdc Output

Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=5.0Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP | MAX UNITS
INPUT CHARACTERISTICS
Operating Input Voltage Range Vout £ 2.0Vdc 3.0 5.0 5.5 Vdc
2.0Vdc < Vout £ 2.75Vdc 4.3 5.0 5.5 Vdc
2.75Vdc < Vout 4.75 5.0 5.5 Vdc
Input Under Voltage Lockout
Turn-On Threshold 2.2 2.4 2.8 Vdc
Turn-Off Threshold 1.7 2.0 2.4 Vdc
Maximum Input Current 3Aout at Vin-min
Vout=3.465V 25 Adc
Vout=3.3V 24 Adc
Vout=2.5V 21 Adc
Vout=1.8V 22 Adc
Vout=1.5V 1.9 Adc
Vout=1.2V 1.6 Adc
Vout=1.0V 14 Adc
Vout=0.8V 1.2 Adc
Input Stand-by Current (module disabled) 1.5 mA
Input No Load Current Vout=3.465V 50 mA
Vout=3.3V 50 mA
Vout=2.5V 50 mA
Vout=1.8V 45 mA
Vout=1.5V 40 mA
Vout=1.2V 40 mA
Vout=1.0V 35 mA
Vout=0.8V 35 mA
Input Reflected-Ripple Current See Fig.J for setup (BW=20MHz)
Vout=3.465V 10 mAp-p
Vout=3.3V 10 mAp-p
Vout=2.5V 10 mAp-p
Vout=1.8V 10 mAp-p
Vout=1.5V 10 mAp-p
Vout=1.2V 10 mAp-p
Vout=1.0V 5 mAp-p
Vout=0.8V 5 mAp-p
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F DK Delivering Next Generation Technology
DK Series

FPDK05SR8003PS* Data Sheet

3.0-5.5Vdc Input, 3A, 0.8-3.465Vdc Output

Conditions: Ta=25degC, Airflow=50LFM (0.25m/s), Vin=5.0Vdc, 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=3.465V 30 45 mVp-p
Vout=3.3V 30 45 mVp-p
Vout=2.5V 30 45 mVp-p
Vout=1.8V 25 40 mVp-p
Vout=1.5V 20 30 mVp-p
Vout=1.2V 20 30 mVp-p
Vout=1.0V 20 30 mVp-p
Vout=0.8V 20 30 mVp-p
External Load Capacitance Ceramic Capacitor 10 1000 uF
Min ESR > 10mQ 2000 uF
Output Current Range 0 3.0 A
Output Current Limit Inception (lout) 200 %
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 0.6 Arms
DYNAMIC RESPONSE See Fig.H for setup (BW=20MHz)
lout step from 1.5A to 3A with di/dt=5A/us Vout=3.465Vdc 140 mV
Vout=0.8Vdc 100 mV
Settling time (to within 10% of Vout) Vout=3.465Vdc 60 us
Vout=0.8Vdc 20 us
lout step from 3A to 1.5A with di/dt=-5A/us Vout=3.465Vdc 140 mV
Vout=0.8Vdc 100 mV
Settling time (to within 10% of Vout) Vout=3.465Vdc 60 us
Vout=0.8Vdc 20 us
EFFICIENCY Full load (3A)
Vout=3.465V 93.0 %
Vout=3.3V 92.5 %
Vout=2.5V 90.5 %
Vout=1.8V 88.0 %
Vout=1.5V 86.5 %
Vout=1.2V 84.0 %
Vout=1.0V 81.5 %
Vout=0.8V 78.5 %
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DK Series

FPDKO5SR8003PS*

3.0-5.5Vdc Input, 3A, 0.8-3.465Vdc Output

Operation

Input and Output Impedance

The FPDKO5SR8003PS* 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 6uF with very low ESR
(ceramic).

FPDKOSSR8003PS* EA N EIRRAE 2EA VL™~ 5V A TS LTIEAL ), 3
IN-YDREMEICEEDHIANNMVT YA EMNA BT, N -5D
ARV DEFICT NyT V5 1T VY EFINT 2 EESED LET,
NIEEIWN-IOREMEER-EEIC L ANy BEEENF UET,

fRESRYVHN . RIZZOMDIVT VY E—RRAYICIZREE D DEE AN

ANy ZEERINCY BT ICIE, IEFITRESRIVF VY (25395 TA7

FUA L) &R LK T, N -YB 51 AN ERE [CHBRESRD6UFE 73y)
ARWF VY EEH UTERT,

The FPDKO5SR8003PS* 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.
FPDKO5SR8003PS* [t /1 [CHMT [FIV7 Vi AL VIREE TERTE LT
BIME LT, HAYyI I ERNTT Bz, MBRESROEFIYIVT VY D
B AR LEXY, BERORER EEH AT MERO D ICEH
DEFEICHBIRESREIZYIIVT VY EERT 2T LEHEID LET,

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-5IHNHF EEFEOEE YT &MHIET 3tV F &R
FTNEE A, BEOSL\EFFEERIFT BHIC. WN-IOHAN
NBEEETODIVAVL-5 YA ILFTREERR INE LT,

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.
UE- MR FGELY)IZIGNDR X IZ7EL V) ERE LUIVE- MES &1
JI\'-59%0ON/OFF 9 2D ICfERA TEX Y., —ARAY/AYE- FON/ OFF @ B&
zN- AlCR UET,
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The FPDKO5SR8003PS* 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.

FPDKOSSR8003PS*|YE - i F A¥zRIEAY I High (open) TENE L FmIE
MICLowTRLE LET, VE- NEFAKRESR (1-7V)0OBE. N -5
IFONUET, RIZAYHigh LowDEEEHHIIES M EESR LTS
k<IN

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.

UE- MR F GBLY IFEY 1~ WEBTVINICI N T y7 " SN TLEXT, UE-+
T GELY YDRIEICIZA-7VAV95 -7V FV4Y YOS A9 ER
EETY,

UE- HRF GEBLY YEIRIET 37 1A ICIZLowb A"l TO3MADY V) BE
PUETY,

—® REMOTE
Control signal
GND l
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-9yMESI1E1-T VNV H AT HABEHNREE UTL R REE
TlILowdEiIET,
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F DK Delivering Next Generation Technology

DK Series

FPDKO5SR8003PS*

3.0-5.5Vdc Input, 3A, 0.8-3.465Vdc Output

Output Voltage Adjust/TRIM (Pin 5)

The output voltage of the FPDK05SR8003PS*
converter can be programmed from 0.8V to 3.465V
by using an external resistor

FPDKO5SR8003PS* (M tH N E IS SN BB M ZE A I LT, 08V ~
3465V X TRIZAJBETY,

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:

HNERIEIN Rrppl I TRIMIR F(5FEL™Y) EGNDIRF(2 X IZ7FEL Y ) DB IC
BHEUTES ), IBESE, Rpw OEH. RUMBELSHNEEIZ
KON ICTKIBKDET,

4 -1
( Vorea-0.8)

[kQ]

Rrrim =

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.
Ripm DREIHNEREORECHELEXT, FEALEDQFERIKIRIC
BT, BEMHRIW [F05%RDIER TS T, U UEA S, &
DEE W\ ARBEDRED T, A L DE2AEF I ICER UET,
Table 1IC—RRMRE NERE ELE T B OMMEERT UET, £
Table 1ICIZEM AR EER UIBE OEMEERT UTLET,

Data Sheet

Table 1: Trim Resistor Value

The Closest
Vo-rea [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
2.5 3.118 3.000 + 0.120
3.3 1.800 1.800 + 0.000

Output Voltage Tracking (Pin 4 / PSS type)

The FPDKO5SR8003PSS 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.
FPDKO5SR8003PSSIVIN'-FIZ#EHDIVN - Y &ER T R IC. BEY
B2EREDY - T AREN R R LLERTREICT BN BRI vV ) #aE
HoTL\ET,

I-5I2

EBE
BESNBZTNEMY- VA RE R UELE L, RD- REICR S 39M
[FEIEEERT 2ETRIEE LRDET, Syt vy #EEEFER Shgl)
55. TROLSICTRACKEH FAEL V) EVInICES ELTT I (E
08
A recommended value for R1=10kQ / R2=10kQ.
SR OHERBITRI=10kQ / R2=10kQ

Vin X Vout
Vout @ e} Vin Vout
R1
TRACK
TRIM @—
R2 DCIDC
Converter
RTRIM1 =
Rrrim
o——| REMOTE
RTRIM2
GND @ - ° Fig. C: TRACK pin connection to Vin
Fig.B: Configuration for programming output voltage
http://www.fdk.com Page 6 of 15 Ver 2.2 Jan.18, 2011
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3.0-5.5Vdc Input, 3A, 0.8-3.465Vdc 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.

WN-5PST1EPS2DY - VA RREN R UM LE(RID) 134/ 4 7 HI#H B 38 &
PS1MVout &PS2MYE- M FRELY)DBICERE T 32 ETEITSN
E

A recommended value for R1=10kQ / R2=10kQ.

SIRMOHELRBEIIR1=10kQ 7 R2=10kQ

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 RUTIBEOPS1 EPS2EOENEBEREOERERIMLT 3. C
NE2OOWN-IOEIRFEEI R WMELEIZ, RIEICRSN 28T, PS10D
VoutZPS 2D TRACKIRF (4L V) ICHES I ST ETRIBE LR DET,

Vin PSIDREEBEEITEICPS2OREZEE LIS WWMENHBIEITER
o * Vin VOPSA ey,
% R1 Vout A recommended value for R1=10kQ/ R2=10kQ/
TRACK R3=10kQ.
4%” SIEAROREMEIRI=10Q / R2=10k / R3=101Q TF,
L Vin Pt
- % O L g Vin Vops1
Vout O
POWER GOOD R1
GND TRACK
-+ R2
<L TRIM Rtrimps1
ps2 REMOTE
v Vops2
TRACK out GND |
° Vin T ' — 47|> B
% % Control input ps2 = R3
REMOTE
TRACK ?
Vin
R4
) L
% = Vops2
| GND Vout
' —_I— —L— TRIM
Open % Rtrimps2
N qr o—— REMOTE
y 1 Vin GND JT;
> T
N\
Vops2 Vops1
Vops2
Fig. D: Sequential
For sequential start-up and shut-down, the PSV type
converters of the FPDKO5S Series can be used for
both PS1 and PS2. In that case, R1 and R2 are not Fig. E: Simultaneous
necessary.
Y=y YA RE R OMELEIC DL TIE, PS1RUPS2EEICFPDKOSY -2 D
PSVH{ T EERBIEETY, TORIE. RIRUR2AIAETY,
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The values of R4 can be determined from:
RADEITRDAERNN RO ENET,

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

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

B PS2AW0=0.8VDIHE L. RADIEILT0KQ &R LET,

The PSV Type of the FPDKO05 series can be used for
PS1. In that case, R1 and R2 are unnecessary.

PS1ICIZFPDKOSY Y- MPSVIM I EFEMBTIEE T, TDERIZ. RIR DV
R2AIITNETY,

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.)

ERHEEIR WMELEDIBE. PS1EPS2ICANEEZEENINY 38i1C
PS20VE- HEF(3EL ) ZONKEEIC LT &1\, (JE- HEFAVin
[CHEf, FloldREL. )

(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.
BNREEN Y7 ICHVTIE, TRACKIHFAELY)DEAIIA
HEEAVin- MINIZE LTH 510ms A E DRI, OV D XD IREE
EREUCS WEHNH VXY, COBSBIL. YIH-15- tOFHAK
Df=HTY,

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

ANEEZEENN UTL VL VRRE T, TRACKIHRFAELY)ICEEE
ENAN VRN TIERL ),

Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 2.0V. It will then turn on automatically when
the input voltage reaches typically 2.4V.

B{E UTL\BIREETANEENTYP CROVKRBICHRBE CDIVN-F
FEERICELE UET, e ANEESTYPT24VUEICARBZE C
OWN'-5IIEEN ICENEERBIA LET,

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-FILBEFRLELE I LA RELET, BERIREICRS
& SOWN=FIZNDA-N1-NBA HICCUPE- M ISR, BEFIRED
R Sh3&VoutIIBEDBICR VXY, (BENEYH

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).

COIWN-FIZPWMIY NI- W ICDHE > TV \ BiREREMREEEE > TR
REHNSRESNTEY, EFLEFRHFLEICIIBIRENE
Eg 3L N -FIIREICELELEY, R2WREX TN %L B
BHICERE LEY, (BEVEYH

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.

COWN-FIXRET -7 00 hE BNIEK. X9- 7978 RV

YoyM I UREDENE, Y9Il MR BINEREBRLES D, TESE

BEFRRE TN T 5N ET,

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

EHNBEERBOT -5, RUSEFIZUEOA - ICBE SN T XY,

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.

BIERE. RUBEMEREICTIEHIC. 2 TOBEE. RUME
7= F IS SN CBEREER - M TN -y EE BT UTEE LT
V\ET, BEFHER - M EFDKISROEREBREANICRET 2L
T RIBBE. RUBEEREZICERE UTL\ET,
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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.

BEFHES - FIXE X0.0600(1.6mm)EDAEPCB TER UTL\XT, &
HE2EDOHEIZIVN -IEERT 2O DNy ERIDHBBADNT-YD
HICPRE UTL\ES, REI2EIZ70py mODIAE TEN. RUW'5IF1Y
ER UTLET, 2O KIATKRE D IREER 3 <D i KUBE FHE
- Pl VN -9 D SPCBA DD R ITEFIFR L 7-A M -2 TH i
NEFEOE BEHMARMEEER UTEY,

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)
FOKIFROBEERKEIIKFSEOER ES0LFME AN iR &6
. NO)H* 5600LFMETHEZ [CHIH TE, IRIFIEEI330°CH 585°CE
I CEXY, BEAEICIIFIMEIRY -E'571 BB EER LT
VEY, (RFRUVGERE)

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.
M13HRREELAZEORHETICS T 2RALNERER LE
¥, BIFRE (XA ENC(S0LFM) ~ 400LFM®D £ {4 T30°C ~ 85°CDRE &
EHSETEY, WN-JIZKEICSEE L BEERIN-IORFS
BICFETTIECY M B8ELY ICEIFT TRV 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 (3A)

B2 OAEFGTRALNEROMEIITILO S ES LET,

() WThHOEHROBEN120°CICEIE U RO L NERE. X
=3

(i) WN-IDRIHERER (3A)

4

Output Current [A]
N

e 400LFM

1 —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 5.0Vin, 0.8V to 3.465V 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 -7 1-7 (@) THEEShEEREREBACES U
TEIRAEIS, HREDR T, FHEMEORT. RUEY 1- ) OREZES ISR
JTENHBIEY,

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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COWN-IOEBREFGEIL. YATABRNESOHERNT LD
EDTY, cOlcdh, AERENE TEATLERDEENTERICK
5L ERABROFRILREERBA BN B IET,

Test Circuit

T 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.
EHICRYHBREEIIE NIV RUVEFRAZOAEICFER LTS
1. AFYy7° b BIRE ICIZR]) DREREREAER UTL\EXT,

Vin Vout 0
+
Cin Co
—_— DC/DC
DC __4nF 10uF 1uF
( Ceramic Converter Ceramic Ceramic
Vin source Capacitor 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
Al
/YY) v ® vin

1uH

+
_1* —1 GCin DC/IDC
DC 1000uF A7uF
<> ~7T™ Electrolytic T Ceramic Converter
Vin source Capacitor Capacitor
® GND

Fig. J: Test setup for measuring input
reflected ripple current
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Fig.4: Efficiency vs. load current and input voltage for
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Fig.7: Efficiency vs. load current and input voltage for

Fig.6: Efficiency vs. load current and input voltage for
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Efficiency [%]
Efficiency [%]

Current [A] Current [A]
Fig.8: Efficiency vs. load current and input voltage for Fig.9: Efficiency vs. load current and input voltage for
1.0Vout 0.8Vout
B L S M — TekStop_ | [ ]
: : : : : :
Vm : : o T : : R

ﬁ\ ........................
CRIT ooV R 500V M 2. 00ms A Ch2 F 2,50 V R ops AL T 4000V
Fig.10: Turn on delay time at 5.0Vin, 3.465V/3A out Fig.11: Output ripple and noise at 5.0Vin, 3.465V/3Aout

Tek Stop | f Tek Stop | — ]

A

[Chi] To0mvn] M[20.0us EA\ Cha r T 23anA [Chi] So0my M|20i0u5 EA\ Cha N 234 A
Cha[ 1.00 A &8 Ch4[ 1.00 A Q8
Fig.12: Output voltage response to step load change at 5A/us Fig.13: Output voltage response to step load change at 5A/us
from 50% to 100% (5.0Vin, 3.465Vout) from 100% to 50% (5.0Vin, 3.465Vout)
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Tek Stop | — 1 Tek Stop | [ ]
T H H H T H T
Vin 4
[ St N o LD . .
A ONSTNSTTNSTTNTNTN
VUt | et p
m pmmm—— Lo Dooo oo L
CHT oV T S0 VM2 00ms A Thz 7 2.50V W20 omvaa T 00 A Ch T =400k
Fig.14: Turn on delay time at 5.0Vin, 0.8V/3A out Fig.15: Output ripple and noise at 5.0Vin, 0.8V/3Aout
Tek Stop | —1 1 Tek Stop | —11 ]
T H H H H T H H H

Vout - . e - Vout

[E%: SR ﬁ\

Sy T N o ops) A Chd 234 A B Zoomv e i Z0.ops A Cha %234 A
cha[ 1.00 A &Y Cha[ 1.00 A &)
Fig.16: Output voltage response to step load change at 5A/us Fig.17: Output voltage response to step load change at 5A/us
from 50% to 100% (5.0Vin, 0.8Vout) from 100% to 50% (5.0Vin, 0.8Vout)
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Mechanical Drawing

= 5
gN H gr\f 4:::76
No [e— L N} —
=] — H e 7
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e

16.7

0.3MIN
(0.657) {0.01ZMIN) 16.7
(0.657)
TOP VIEW OF BOARD
TOP VIEW OF BOARD
£ o
5
g b A i-f ] Notes
SIDE VIEW OF BOARD - All dimensions are in millimeters (inches)
- Unless otherwise specified, tolerances are +/- 0.25mm
. X - Connector Finish: Gold over Nickel
5 7 . . - Converter Weight: 0.0390z (1.19g)
gN_g & — 3 6
59 5 o * 2 7
€ g:’; o ] ° Terminal Connections
- o ‘ Pin# Function Pin# Function
S 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 SEES] Voltage Scheme Current Logic 1 2
FP DK 05 S R80 03 P S *
0.8v V: Standard
Series Name Typ=5.0V Surface Mount | (Programmable: 3A Positive Standard S-' Trackin
See page 6) ’ 9
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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.
N 5-V5%E
HRETEANONY-V5|ELE UIBEEARE SUMEEE EOTFHEEER LTOVY - FNI- Y AN DN G- 1328
lEuceay,

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.

BREXVEROTINI-y3 . FOKERBEBEGEIFRE. BIRAIRIFICER SN 2588, XcIZZBIEHYATLICHL)
CTFDKDEAEE R UCIREELER EUTOEA BT SNEE 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 AN -IOFRRIIHEE N LER A, RFRTIEEORBERMEL. EREFEECSVTERIN - IO
BEICRENE\FERAB UCGRE LT,

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

change without notice.
AEROZE LRI : ARIZIRBIC I >OTEESNTEITA, FERUTEET IHENTEEKT,
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