F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

The CWO020-SD00 non-isolated dc-dc converter
delivers  exceptional electrical and thermal
performance. Operating from a 10Vdc-14Vdc input,
this is the converter of choice for Intermediate Bus
Architecture (IBA) and Distributed Power Architecture
applications that require high efficiency, tight
regulation, and high reliability in elevated temperature
environments with low airflow.

FE#EZEIDC/DCIVN -2 CW020-SD00 LB S TEN - B R AL,
RUBEHEFRHBELET,

ANBEIXIOV-14VTEMELE T . COIUN 4T BE. GLVE A
EERE.SE. RUAEDVLVVEETOEEEENEREIND
IBA. X [ZDPATOFERIZHZETT

The CWO020-SD00 converter delivers 30A of output
current at a tightly regulated programmable output
voltage of 0.8Vdc to 5.0Vdc. The thermal
performance of the CWO020-SD00 is excellent: no
derating is needed up to 60°C with 400LFM airflow
(3.3Vout setting).

CW020-SD00 [EEWEERETI 0 FLATEELE HEE 08~
50VdcT 30AM I AEFRE IR LET . CW020-SD00 ()R EHFIE (L
YIAEBUANTY . 400LFMDFEHTE0° CETT AL—TV) EREEL
FH A, (3IVH NRTER)

This leading edge thermal performance results from
electrical, thermal and packaging design that is
optimized for high density circuit card conditions.
Extremely high quality and reliability are achieved
through advanced circuit and thermal design
techniques and FDK’s state of the art in-house
manufacturing processes and systems.

EIBEERAT, MBVERE, RUN Y-V V) B O R THIRERDE
EREE,. SEERERRAICKRBELINTOEY, FRICEL:
B CEEE IS ETERRE ., BERA . RUFDKD R LN
O BEHEET IERICKYB0SNET,

Applications

e |ntermediate Bus Architecture
PN ARV ATA

e Telecommunications
FLALYATL

o Data/Voice processing
F-4RIBYRT A

e Distributed Power Architecture
PEREVEIRYVATL

o Computing (Servers, Workstations)
AW 1-4BER =, T=)AT-VaY)
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CW020-SD00

Features

¢ ROHS compliant RoHS#EHL

e Delivers up to 30A
S0AFE THHIAATAE

o Parallel operation without external components
Load sharing accuracy: £10% (£3.0A)

Up to four (4) converters can be paralleled
i 5 EER AT A

BRI HEREE10% (£3.0A)

4B FETIN 4% A5 ATRE

e High efficiency, no heatsink required
ENE-RBBEHNTE

e Small size and low profile: 2.00” x 0.752” x 0.335”
INEY(50.8 x 19.1 x 8.5mm)

¢ No minimum load required
RNAFIITE

e Start up into pre-biased output
HAIZTYINATAD B> THEBEN AT BE

o Negative logic remote ON/OFF option

¢ Fully protected: OCP, OTP, UVLO
REEMAE: BER, M AETEaI7I

¢ High reliability, MTBF = 1.0 Milion Hours (30°C)
=1E481: MTBF = 1.0 Milion Hours (30°C)

e ULB0950 recognition in U.S. & Canada, and CB
Scheme certification per IEC60950 Pending
UL60950, CB Scheme ERIE (F7E)

¢ All materials meet UL94, V-0 flammability rating
£TOEGRIE UL V-0IsEE

e Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HMERIMVA—{FE DIKAE TFCCH7AB, RUEN5S502257ABE i E L
EX
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Electrical Specifications EB& 8tk
All specifications apply over specified input voltage, output load, and temperature range, unless otherwise

noted.
ERMNENVER. ETOMERERESNANER. & . BEEFECERINET,

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

PARAMETER
ABSOLUTE MAXIMUM RATINGS '
Input Voltage Continuous -0.3 15 Vdc
Operating Temperature Ambient temperature 0 85 °C
Storage Temperature -40 125 °C
Output Voltage 0.7 5.0 Vdc
FEATURE CHARACTERISTICS
Switching Frequency 600 kHz
Output Voltage Programming Range Z}ézﬁernal B S 0.8 5.0 Vdc
Remote Sense Compensation 0.5 Vdc
Turn-On Delay Time Full resistive load
with Vin (module enabled, then Vin applied) (F)rfr{‘/c\)ﬁaz\é'r:gm'”) to 5 ms
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) B mS
Rise Time (Full resistive load) grgm/é)q:(*r:g%;(nom) to 5 mS
ON/OFF Control (Negative)
Module Off 24 Vin Vdc
Module On -5 0.8 Vdc
Power Good 2 Low=0ff, High=0On
PGOOD Voltage Low IPGOOD = 2mA 0.1 0.2 Vv
PGOOD Leakage Current VPGOOD =5V +/-2 uA
PGOOD Trip Level For stable output voltage -10 %
For stable output voltage +10 %
Parallel Redundancy 3 100% of full load +3 A

! Absolute Maximum Ratings ~ #&xt &R KEH
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 REREBIANAIL, EEOET. RAGEEOET. RV 1-VOWBESIEEITEABYET,

2 Power Good
The signal is HIGH when the output is between 90% and 110% of rated voltage.
HABEMNEREEDI%~110%DEE, Power GoodfEF (& High” IZEYET

*Parallel Redundancy
The current deviation between any 4 units operating in parallel is +/-3A typically.
4B I 5EEFO RN IR D ERIESDEETyp. £3ATY,
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Electrical Specifications (Continued) E&RaEH (=)

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 10 12 14 Vdc
Vout=5.0V 10.8 12 14 Vdc

Input Under Voltage Lockout 4

Turn-on Threshold 4.5 Vdc
Turn-off Threshold 3.4 Vdc

Maximum Input Current ° 30Adc out at 10.0Vdc in
Vout=5.0Vdc (25Adc out at 10.8Vdc in) 12.5 Adc
Vout=3.3Vdc (30Adc out at 10.0Vdc in) 10.9 Adc
Vout=2.5Vdc (30Adc out at 10.0Vdc in) 8.4 Adc
Vout=2.0Vdc (30Adc out at 10.0Vdc in) 6.8 Adc
Vout=1.8Vdc (30Adc out at 10.0Vdc in) 6.2 Adc
Vout=1.5Vdc (30Adc out at 10.0Vdc in) 5.2 Adc
Vout=1.2Vdc (30Adc out at 10.0Vdc in) 4.3 Adc
Vout=1.0Vdc (30Adc out at 10.0Vdc in) 3.6 Adc

Input Stand-by Current (module disabled) 2.4 mA

Input No Load Current Vout=5.0Vdc 360 mA
Vout=3.3Vdc 260 mA
Vout=2.5Vdc 200 mA
Vout=2.0Vdc 160 mA
Vout=1.8Vdc 145 mA
Vout=1.5Vdc 115 mA
Vout=1.2Vdc 95 mA
Vout=1.0Vdc 75 mA

*Input Under Voltage Lockout

It is Turn-on input voltage of the converter. The converter is Turn-on when input voltage is higher than typically
4.5V and Turn-off when it is lower than typically 3.4V.

WNADRBTHIANBEENDIETT . ANEEMNTyp45VE LR D EIVN-FHONL, 34VETEISEIVN-FELOFFLET

®>Maximum Input Current

This spec shows input currents are less than indicated values for each output voltages at specified conditions in
NOTES (ex. Input current is less than 12.5A at 10.8Vdc in, 5.0Vdc-25Adc out).The output current is limited to
35A with the overcurrent protection circuit.

COIER [ENOTESICRBREEIN - EHLEHNBEERERORAANERERLET . BIZEX108VA A, 5.0V/25AH HEED A D EFRIF12.5AFK
o H N ERITBERMERBRICLYIBAN LRELYET,
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Electrical Specifications (Continued) E&RaEH (=)

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

PARAMETER \ NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Regulation

Over Line Full resistive load +/-0.1 %Vout

Over Load From no load to full load +/-0.4 %Vout
Output Voltage Range 6 -2.5 +2.5 %

Over line, load and temperature
Output Ripple and Noise BW=20MHz (Fig. E) Co=47uF x 2 ceramic +
1uF ceramic

Peak to Peak Vout=1.0Vdc 15 30 mVp-p

Peak to Peak Vout=5.0Vdc 30 80 mVp-p

RMS Vout=1.0Vdc 5 mVrms

RMS Vout=5.0Vdc 25 mVrms
External Load Capacitance ! Plus full load (resistive)

Min ESR > 1mQ 1,000 uF
Output Current Range 0 30 A
Output Current Limit Inception (lout) Vout=3.3Vdc 35 A
Output Short-Circuit Current Short=10mQ, Vout=3.3Vdc set 30 Arms

DYNAMIC RESPONSE

Co=47uF x 2 ceramic + 1uF

lout step from 15A to 30A with di/dt= 5A/uS ceramic 180 mV
Setting time (Vout < 10% peak deviation) 40 uS
lout step from 30A to 15A with di/dt= 5A/us | CO—4THF X 2 ceramic + TuF 180 mV
Setting time (Vout < 10% peak deviation) 40 uS
EFFICIENCY Full load (30A) %
Vout=5.0Vdc (25Adc) 94 %
Vout=3.3Vdc 92 %
Vout=2.5Vdc 91 %
Vout=2.0Vdc 90 %
Vout=1.8Vdc 89 %
Vout=1.5Vdc 88 %
Vout=1.2Vdc 86 %
Vout=1.0Vdc 85 %

® Output Voltage Range

Over all operating input voltage, resistive load and temperature conditions until end of life.
BEANER. &% BERE. FHUELTEEALETT,

" External Load Capacitance

This spec shows the converter guarantees to turn-on with specified values of external capacitance, not require
them.
COEEFRELEOIL TUY AW IRETERFRIIT 530 T, RBTEHYEE A,
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Operation

Input and Output Impedance

The CWO020-SD00 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 200uF) are
recommended to minimize input ripple voltage. The
converter itself has on-board internal input
capacitance of 10uF with very low ESR (ceramic).

CW020-SD00& A N EBIRMEIE B L -4 VATHEHKRL TS, aun'—4
DREMICEEDHDIAAIVTI9AENMZ H1=0 . VN -4D A ALY
DEAEICT hyI Vs AT UM MT52EEHBOLET, iKY
N -ADRTEEEEREREICL. ANV VEEEMFILET , EESRY
YA, RIFFDOHDIVT U —RRMICIEBESHYFE A AAYyT
VER/MIFTB=HI21F, FEFEITIEESRIVT UH(£73v4T200 4 FRAL)
FHRELET UNIBEIEAAEBICHBEESRO10 4 FE739IA AN
WTUHERHEHLTVET,

The CW020-SD00 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.

CW020-SDOO0(& HE A IZHM T IHavT U MEULVREETEREL TEIEL
FY, HAVWINERDMT S8 BIEESROt73vII0T VY DiERE
HELET . BEROBERLEE AT VERO-OICEFDIAE
ITHB{EESREI3V)IVT U ERETHLEHEDOLET,

Note that the converter has a SENSE pin to
counteract voltage drops between the output pins
and the load. However, 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-JEH NG FEARBOEEN I ZHET SEVAHETFE
FoTWEY . LAL. BEOEWVEFIFEERIFT H=HIZ, 2vn -4
DEANSARETODI VAU -I VAL AT REERVEL TS,

ON/OFF (Pin 14)

The ON/OFF pin (pin 14) can be used to turn the
converter on or off remotely using a signal that is
referenced to GND (pin 5 & 6 & 11), as shown in Fig.
A. To turn the converter on Pin 14 should be at logic
low or left open, and to turn the converter off Pin 14
should be at logic high or connected to Vin.

Data Sheet

ON/OFFifF(14BL VIEIRAD K312, 1500 (6E. 6F. RUT1ELY)
FRELLIVE-MEBIZKYIUN-4ZON/OFFF BDIZFEHhET .
IUN' -9 ONT BIZIE14BE Vv ELowlbA L, RITFKREREL, IunN—4%
OFF ¥ BIZIX14FE L VEHighbA L, XIFVin&iEELET,

The ON/OFF pin (pin14) is internally pulled-down. A
TTL or CMOS logic gate or an open collector
(open-drain) transistor can be used to drive Pin 14.
When using an open collector (open-drain) transistor,
a pull-up resistor, R*=75kohm, should be connected
to Vin (See Fig.A).

The device driving Pin 14 must be capable of:

(b) Sinking up to 0.2mA at low logic level (=<0.8V)

(c) Sourcing up to 0.25mA at high logic level (2.4-5V)
(d) Sourcing up to 0.75mA when connected to Vin

ON/OFFEVIZE 1-VAE T MY IvENTULVET, TTL. CMOSEY™y

4. RIEH-70ab98 (F-7"UNL4Y) D50V AHSON/OFFE Y DR EIZ{#E
ARTRETT . A=7Vabh8 (F=7"UN 1Y) D70V R 4% R B (X 75k

QD7 NTyTHEIMEVInITEHEL TS, (HASER)

ON/OFFE VyERET AT NARIZIE T ERREN DA RETT,

(b) 0.8VEL T D LowlA L TO.2mAE TDYVIRE

(c) 2.4V-5VMDHighRY yILA L T0.25mAE THHEFREE S

(d) VintE# B 121%0.75mAE TO HE#AEE S

0O Vin SENSE O——
Rx
Vi O ON/OFF Vout O
2
—O GND TRIM O < Rioad
CONTROL

INPUT R* is for negative logic option only

Fig. A: Circuit configuration for remote ON/OFF
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Remote Sense (Pin 3)

The CW020-SD00 converter incorporates a remote
sense function to compensate for voltage drops
between Vout (pin 1, 2 & 4) and the load. SENSE
(pin 3) should be connected via a separate trace to a
point close to the load or to a point where regulation
is required; see Fig. B. This trace should be located
in proximity to a ground plane to minimize noise
pick-up. Note that GND (pin 5 & 6) does not have a
sense function: good connectivity to a ground plane
is needed for low voltage drop.

CW020-SD00ayn —81EVout(1%&, 2%, RUM4BL V) EAR ORI TIES
SEXEBETZHIETAEHIC. VE-MVABEZAELTLET,
SENSEQEL V)X &R, XIS ENADELERICER OB TE
HBLTLESW, (IBSR) COERKRII/MADEZEEZR/IMNTST-
. TIUNITEEL TEREL TS, GNDGE ., RUGEL V) EtYR
BENHYELADT, ERETELLECT H1OIT) VN ICRIFLE
BHIBETY,

In case the remote sense function is not required,
SENSE (pin 3) must be connected to Vout (Pin 1, 2 &
4). In the absence of this connection, the converter
will provide a slightly higher output voltage than that
specified.

NE-MUAEEN B EEMS S (X, SENSEGEE VI Vout(1E, 2&. &
V4B V)ICERL TS0, ERENENMES, N -4TH A EER
BEYEFEVEEEHALET,

Data Sheet

S EREHT RipulETRIMIEG F(78E" V) EGNDIHF (5, 6B R U11ELY)
DEICHERLTZSVD BCES B, Rygy OEHR. RURLELGHA
BEVo reoTRDRIZEYRDETS,

IS 01k
(VO—REQ '0-7)

RTRIM =

Note that the tolerance of a trim resistor will affect the
tolerance of the output voltage. Standard 1% or 0.5%
resistors may suffice for most applications; however,
a tighter tolerance can be obtained by using two
resistors in series instead of one standard value
resistor.

Riay DAZEITHABEDOLEICHELET, FEALEDFERAKRIC
BT BEMGIURIL0S%EDEIRTHATY . LALEGAL, &
VEELWH ABEED=OICE, B AKYE2REZEFNICFERALET,

O————]—0 Vin SENSE O—|—

‘ O ON/OFF Vout O

Vin

O O GND TRIM O—] 2 Rioad
%R‘rmm

Fig. C: Configuration for programming output voltage

O——1—0 Vin SENSE O— Table 1 lists calculated values of Rgy for common
output voltages. For each value of Rrryy, Table 1 also
Vi O ON/OFF Vout O—| shows the closest available standard resistor value.
in
Rw Table 1IT—MRMBHNEEERET RN ERELRRTLET . F-
Table 11TAZ#EMERZEALIIBEOEMELRRFLTOET,
O——1—0O GND TRIM O Rioad
Rw Table 1: Trim Resistor Value
v The Closest
Vo V R kQ
Fig. B: Remote Sense Circuit Configuration orza V] T [K5e1 Standard Value [kQ]
0.7 Open
Output Voltage Programming (Pin 7) 0.8 14.900 14.900
1.0 4.900 4.930
The output voltage of the CW020-SD00 converter 1.2 2.900 2.910
can be programmed from 0.8V to 5.0V by using an 15 1775 1780
external resistor or a voltage source.
1.8 1.264 1.260
CW020-SDO0D tH A EBE (I 41 BM B E T 50 RITHNEERE
ENNY o ETO8V~50VETAE AT, 2.0 1.054 1.050
2.5 0.733 0.732
External Resistor 3.3 0.477 0.475
An external trim resistor, Rrm, should be connected 50 0.249 0.249
between TRIM (pin 7) and GND (pin 5, 6 & 11); see
Fig.C. The value of Rrrym, in kohm, for a desired
output voltage, Vo.req, in V, is given by:
Http://www.fdk.com Page 6 of 29 Ver.2.0 Sep. 8, 2011



F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

External Voltage Source

To program the output voltage using an external
voltage source, a voltage, Vcrre, should be applied to
the TRIM pin. Use of a series resistor, Rexr, between
the TRIM pin and the programming voltage source is
recommended to make trimming less sensitive.
SNEPEREE->STHNBEEAET BITIE, TRIMFFIV o DEE
EEIMLET , EERELNBRTEL0ZEETEHT-8. TRIMIGF &5+
HEREICERZEIICERT 2SLEREBHLET,

The voltage of the control voltage Vcrr, in V, for a
given value of Rexr, in kQ, is given by:
Vorr BEE TFRORICIVEENTRETT,

0.1+R V, -0.7
VCTRL —0.6— ( EXT;(5 O-REQ ) [V]

Table 2 lists values of Vgrre for Rexr=0 and
REXT:4.7kOhm.

Table 2[FRex=0DBFERey=2.2k Q DEF DV BEZRLTLET

Table 2: Control Voltage [Vdc]

Voree [V] Verre (Rext=0) VerrL (Rexr=2.2k)
0.7 0.600 0.600
0.8 0.596 0.508
1.0 0.588 0.324
1.2 0.580 0.140
1.5 0.568 -0.136
1.8 0.556 -0.412
2.0 0.548 -0.596
25 0.528 -1.056
3.3 0.496 -1.792
5.0 0.428 -3.356

Http://www.fdk.com
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Protection Features

Input Under-Voltage Lockout

From a turned-on state, the converter will turn off
automatically when the input voltage drops below
typically 3.4V. It will then turn on automatically when
the input voltage reaches typically 4.5V.

HELTLRIRET. ANEEATYPTIAVERGIZARD LN —4I% B
BHIZELELES, Fz. ANDBEEMNTYPTLVUL EIZHRD LUV -
IXEBMICBNMEZRRLET,

Output Over-Current Protection (OCP)

The converter is self-protected against over-current
and short circuit conditions.

COWN-IIFBEREATERICHLEDRELET.
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).

COIVN-JTMBREREZALTVET  EBLGBESRHICLST
MEAREEICHHE, COIWN-FFEBMIZFILLET  REWTEEIC
EFTTLLEEBNICERLES . (BB

Safety Requirements

This converter meets North American and
International safety regulatory requirements per
UL60950 and EN60950. (Pending)

COIVN-4IEIE X RV ERNAER 2 EE THSHUL60950LENE0950(Z
BELTWET, @WEFE)

The converter meets SELV (safety extra-low voltage)
requirements under normal operating conditions in
that the output voltages are ELV (extra- low voltage)
when all the input voltages are ELV. Note that the
converter is not internally fused: to meet safety
requirements, a fast acting in-line fuse with a
maximum rating of 35 A must be used in the positive
input line.

COIWN-SEBEOBEEU TICEBLTSELVOEHERB LTS
Y, ANBEAELVTHNIETHADEELELVELRYET, ZDIvn'—4
[EREICE1-AEH>TOWFERADT, REBFRICHESSE D101
[Z. ANFA0DTFRENZENETE TRAEKRISADE1-R Z HEEL T
2,
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

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.

COIVN-JTBET LT BE, BAHBKX. R+ E RY
YoM VB DBIME. Yo7 MR BIMBREBGEEET . SFESE
HEERETHEMA TONES

Figures showing data plots and waveforms for
different output voltages are presented in the
following pages. The figures are numbered as
Fig.*V-#, where *V indicates the output voltage, and #
indicates a particular plot type for that voltage. For
example, Fig *V-8 is a plot of efficiency vs. load
current for any output voltage *V.

BHEAEEBEDOT -4, RUERORIZUEZEDOA -V ITBHINTE
T, KIEFig *V-#DESIZBEFIHESNTHY. +VIFHABEERL.
HIBTEDTINERLET, HIZIE Fig xv-8&HNIE xVHATDR
EEMHERLET,

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.

HERE. RUBBRMEERRICTELOIC. ETORE. RUME
T TR SN IR EFHEN N (Caon' -4E F AM FLTRELT
WET REFHES - ZFOKBFRORRAERBREBRNICEETHE
T.BEEE. RUREZREICEELTVEY,

The thermal test board comprised a six 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 four 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.

SREEEEEN - X/EX0.060"(1.6mm)EDEEPCBTHERLTLVET , &R
E2EDIRBIXIVN-9EEETD=DDN IV EBDERZ~DN G- D
HBRELTVET . REIARBIXT0u mDIAETEH. RV IUNIAY

Http://www.fdk.com

Page 8 of 29

Data Sheet

ERBRLTOET, COLSICRBOHREER YLD IZRE ST
F=NIE, N -4MSPCBADED K ITEFIRL., 7-AM-ATHY A
MNoFEOEVEEFBEHEERRLTVET,

FDK’'s custom wind tunnel was used to provide
precise horizontal laminar airflow in the range of 50
LFM to 500LFM, at ambient temperatures between
30°C and 85°C. Infrared (IR) thermography and
thermocouples were used for temperature
measurements. (See Fig. D & Fig. E)

FDKAYY T 0 BRI EERZE B (XK FEH RO ERE50LFM(B AR it e
B%. NC)MS600LFMETHZICH HTE, BB EIL30°CH 585°C
EHIETEET  BEREICIEFIMRIRY -7 7 LAEREFEAL
TWET, (KD, RUEESHR)

It is advisable to check the converter temperature in
the actual application, particularly if the application
calls for loads close to the maximums specified by
the derating curves. IR thermography or
thermocouples may be used for this purpose. In the
latter case, AWG#40 gauge thermocouples are
recommended to minimize interference and
measurement error. Optimum locations for placement
of thermocouples are indicated in Fig. F.

WN-IDEEERBEOERRRETRAET S LESHOLET . FIC
EERALOARMNBRET(L-T7 OFRKEITEVNS S (LBIEHL S
ETY . REREICIRMRY - 77/, RIZBEREHELF
FTFEY . REREERATIEE. ROYIFITRSEEH<=H L,
EREZDGLT D0, AWGHOD BB EHELET . REXTD
RIEICREGERRIXRFISRLEY

Fig. E: Test Chamber
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Thermal Derating

Figs *V-1 through Figs *V-7 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 vertically, and the airflow was
parallel to the long axis of the converter, going from
pin 16 to pin 1.

WVIASE WV-TIE, HEIBHBELABOFHTIHETERK
HABERERLET . BERELEENC(50LFM)~400LFMD FE 4T
30°C~85°COMELFSETLET VN -FIEEICKREL., ARE
FIN D RFARIZETTIOEL YA SIBLVIZAITTRNTLE
£

Figs *V-1: Single Operation

Figs *V-2: Two Parallel Operation
(Distance 2.54mm x 4)

Figs *V-3: Two Parallel Operation
(Distance 2.54mm x 6)

Figs *V-4: Three Parallel Operation
(Distance 2.54mm x 4)

Figs *V-5: Three Parallel Operation
(Distance 2.54mm x 6)

Figs *V-6: Four Parallel Operation
(Distance 2.54mm x 4)

Figs *V-7: Four Parallel Operation

(Distance 2.54mm x 6)

*V-1: YUI WENE

*V-2: 281N FVVENE (RFR 2.54mm x 4)

*V-3: 26N FUVEIE (R 2.54mm x 6)

*V-4: 3BENFUNENE (R 2.54mm x 4)

*V-5: 3BNFUILENME (FIfR 2.54mm x 6)

*V-6: 48N FUVBIE (IR 2.54mm x 4)

*V-7: 4B NFUVENME (FEfR 2.54mm x 6)

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 (30A)
FEROUEZFHETRAENEROEITFTROEBYERELET.

M) WFhhOEFOBEMN120°CIEELBFAOENERBEXIL
(i) WN-ADRFRERETR (30A)

A maximum component temperature of 120°C should
not be exceeded in order to operate within the
derating curves. Thus, the temperature at the
thermocouple location shown in Fig. F should not
exceed 120°C in normal operation.

BET AT DEERNTEESE S0, BBMEEL120°CEHE
AIEWESITTEBLIZEN, - T BEEERICEFITRTHED
REXNDREMN20CEBRAELSICLTIZEN,

Http://www.fdk.com
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Data Sheet

Thermocouples

N
v

=
5505,
v

el

—e
—®

o

Fig. F: Location of thermocouples for thermal testing

Note that continuous operation beyond the derated
current as specified by the derating curves may lead
to degradation in performance and reliability of the
converter and may result in permanent damage.
HABRT I -TD-T THRESNEERBREBEA ERLIE
L. HEEDET . FHEMEDOET. RUT 1- VOB ESIEE I
ERHYET,

Efficiency

Figs *V-8 show efficiency vs. load current at an
ambient temperature of 25°C, airflow of 400 LFM (2.0
m/s) with vertical mounting and input voltages of 10V,
12V and 14V.

*V-8(L IR ;R E25°C, B E400LFM (20m/s). EEEE A HNE
[E10V, 12V, RU4VEFIZB T ATERENED T INTT,

Power dissipation

Figs *V-9 show power dissipation vs. load current at
an ambient temperature of 25°C, airflow of 400 LFM
(2.0 m/s) with vertical mounting and input voltages of
10V, 12V and 14V.

*V-9|XIBIE 8 E25°C, L2 400LFM (2.0m/s). EEERE A HE
[E10V, 12V, RUMAVEFICE T2 AR EREENEED T IITT,

Start-up

Figs *V-10 show turn-on output voltage waveforms,
using DC input applying, for full rated load currents
(resistive load), with external load capacitance.

BAREBHUIER AR TDCANONIZLAESEEIZ DT, S EhavT v
AYOHAEEIL EAYERER *V-101RLET,
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Output Voltage Ripple

Figs *V-11 show output voltage ripple waveforms for
full rated load current (resistive load) with external
load capacitance.

The test circuit setup shown in Fig. G was used to
obtain the output voltage ripple waveforms. The
output voltage ripple waveform was measured across
a 1uF ceramic capacitor.

RABRGERER) THBIT UIEYDREOH DT VO RRE
*V-11IZRLET,

HAWTVEROBREICIZRGISRT RBREREFEALTVET . £
TOH AT VERIE 4 FDEI39920T v EBLTRELTOES .

—
e Vin Vout 0
Input Inductor Vout
+
Cin Co
—_ DC/DC J J
-1 4)(47.“': Converter -1 1”':_ -1 2X47.“F
Ceramic Ceramic Ceramic
Vin source Capacitor Capacitor Capacitor
GND GND 0

Fig. G: Test Setup for Ripple and Noise
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Parallel Operation without Phase Shift Control

Data Sheet

The parallel option allows for paralleled operation of up to four converters with a load sharing accuracy within +/-
10%. Sch-1 shows the sample input and output connections needed for parallel operation without phase shift

control.

NILWET VAV S W ERDOFEE 105D EFH TRRIBETERMNAEETT , Sch-11E71-2Y7b- IV - LEFEHREWMGED AN, B hDERAE

<7,

Vin

GND Ol

Http://www.fdk.com

SENSE + jr—
@] OMN/OFF
=1 PLLIN TRACK
[ * I-share 5 CLKOUTp—
DC/DC Converter
Vin Vout
SENSE+
ON/OFF
—] PLLIN TRACK
I-share o CLKOUT—

Sch-1: Circuit for using the parallel option

Page 11 of 29

—RC/OC Converier
Vin Vout —.—T—C) Vout
SENSE+ g
ON/OFF
=t PLLIN TRACK
I-share g CLKOUTp=
L o O] GND
_DC/DC Converter
Vin Vout
SENSE+f—@
P—— ON/OFF
=] PLLIN TRACK
[ I-share o CLKOUTjp=—
S o7 B o3 171 = S—
Vin Vout
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Parallel Operation with Phase Shift Control (recommend)

Data Sheet

The parallel option allows for paralleled operation of up to four converters with a load sharing accuracy within +/-
10%. Sch-2 shows the sample input and output connections needed for parallel operation with phase shift

control.

NILWAT Vv W EFRDOFEE L 10%DEFE TR AIB T TERMN AR TT , Sch-2(&71-2Y7b-aUba-VEFES5HR)ISEE DA D HADEHKA

*ETY,

vin - O L .

—RC/IDC Converier

SENSE+

ON/OFF

PLLIN TRACK

l-share CLKOUT]
GND

GND O

!

—DC/DC Converter

Vin Vout

ON/OFF

PLLIN TRACK

SENSE + ==

I-share CLKOUT]
GND

!

030 e 0is]i1 -

Vin Vout

ON/OFF

PLLIN TRACK

SENSE + r—

I-share CLKOUT]
GND

DC/DC Converter
Vin Vout

SENSE+
ON/OFF

PLLIN TRACK

l

l-share CLKOUTp—
GND

Sch-2: Circuit for using the parallel option

vin Vout —.—T—{) Wout
5

) GND

Swi1 —|
unit1

]

SwW2

Sw1 |—|
unit2 :

SwW2

SWi1

unit3

SW2 i
]

SWi1
unit4

sw2 ;
[

Http://www.fdk.com
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Notes on parallel operation

1)

2)

3)

Http://www.fdk.com

PCB trace design

Use the same input source for all converters.
Input lines to the converters should be balanced
and as low impedance as possible. Output lines
should also be balanced and have low
impedance.

External capacitors should be placed as close as
possible to the converters.

BN -ADANERIIECEERMSERL TS,

A AGRFIEERNTVAERS=OIZHETIRIVE-FVAIZES
K3 ITEEHRL TR,
AHAIZDFZMFFIVT HIETEDE F KN -0 AH H i
FoELIZHZEICBEBL TSN,

ON/OFF Signal
Timing for start up and shut down using the
ON/OFF terminals should be synchronized.

IUN-ADON/OFFEE LD EEEN - B L3V (X, R—I2%d &
SICEIBREBAL TS,

Current balancing
The accuracy of current sharing is about =10%
when all input and output line impedances are
balanced, except light load conditions.
The total output current should be limited to
[oMAX + (IloMAX x 0.8 x (N-1)) during paralleling.
2 in parallel:
54A = 30A + (30A x 0.8 x (2 units - 1))
3 in parallel:
78A = 30A + (30A x 0.8 x (3 units - 1))
4 in parallel:
102A = 30A + (30A x 0.8 x (4 units - 1))
Note that If there are big differences in
impedance in the input or output lines, the
current balancing can not be maintained within
10%. In this case, the design should be such that
the output current from any one converter cannot
exceed the maximum rated current.

BHANI-VDELVEETTIE. ERNIVADKEE L £10%FE
ETY,
WHIEETTHERADEE. BEHERIE
IoMAX + (IoMAX x 0.8 x (N-1))
FETITHIBRL TLZELY,
268 THFIEMEDIZE:
54A = 30A + (30A x 0.8 x 2& - 1))
IBETIHIIEEDHZE:
78A = 30A + (30A x 0.8 x (3& - 1))
A5 THFIBEDHZE:
102A = 30A + (30A x 0.8 x (4& - 1))
BAN-4DABHIVE-FVRIZKREGENHDERIZIE. B
NIVABEN L 1ERBRE TERWMEELHYET, TDIHAIC
[ERAERETMBLTVZIN AN EREREBILVEST
CRERLKIEELY,

Page 13 of 29
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Thermal Derating

Single Operation

Data Sheet

35 35
- N —
< 25 < 25 ¢
b= ]
2 2 | 22 |
3 —=— 400LFM 3 —=— 400LFM
= 15 —e— 200LFM = 15 —e— 200LFM
= —a— NC(50) £ —a— NC(50)
o 10 t o 10
5 L 5
0 0
30 40 50 60 70 80 30 40 50 60 70 80
Ambient Temp [DegC] Ambient Temp [DegC]
Fig-0.8V-1: Vout=0.8V Fig-1.0V-1: Vout=1.0V
35 35
30 I L) i i%% 30
< 25 — < 25
= ]
® 20 | ® 20 |
g —=— 400LFM 8 —=— 400LFM
< 15 —e— 200LFM = 15 —e— 200LFM
5 —a— NC(50) g —a— NC(50)
o 10 | o 10 |
5 5
0 0
30 40 50 60 70 80 30 40 50 60 70 80
Ambient Temp [DegC] Ambient Temp [DegC]
Fig-1.5V-1: Vout=1.5V Fig-2.0V-1: Vout=2.0V
35 35
30 I I\‘i\ 30
< 25 E\‘\\“E: < 258 W
= b=
$ 20 $ 20 — \\ -
=) =} M
(@] (@]
5 15 5 15
3 —=— 400LFM 3 —=— 400LFM
3 10 —e— 200LFM 3 10 —e— 200LFM
. —a— NC(50) s —a— NC(50)
0 0
30 40 50 60 70 80 30 40 50 60 70 80
Ambient Temp [DegC] Ambient Temp [DegC]
Fig-3.3V-1: Vout=3.3V Fig-5.0V-1: Vout=5.0V
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Two Parallel Operation

Distance 2.54mmX4=10.16mm

70 70
o s e | s S -
= 50 | n\‘\‘ < 50 | i\\\
= = M~
@ 40 g 40
> ]
(@] (@]
5 30 5 30
g —=— 400LFM g —=— 400LFM
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o 20 —e—200LFM ——— o 20 —e—200LFM
4— NC(50) —a— NC(50)
10 10 |
0 0
30 40 50 60 70 80 30 40 50 60 70 80
Ambient Temp [DegC] Ambient Temp [DegC]
Fig-0.8V-2: Vout=0.8V Fig-1.0V-2: Vout=1.0V
70 70
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= =
S 40 | \\ S 40 | i\‘t:
3 3]
5 30 —= 400LFM | 5 30 —=— 400LFM
3 20 —e—200LFM | | 3 20 —e— 200LFM
—&— NC(50) —a— NC(50)
10 10
0 0
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Fig-1.5V-2: Vout=1.5V Fig-2.0V-2: Vout=2.0V

70 70
I l \ \
—=— 400LFM
60 60 —e— 200LFM [
4 —a— NC(50
50 \\\\ 50 (50) | |

40 =g \\
ol L\“\:\{Q\
20 —e— 200LFM 20 | \

—a— NC(50) \
10 10

40 —

Output Current [A]
w
o

Output Current [A]

30 40 50 60 70 80 30 40 50 60 70 8
Ambient Temp [DegC] Ambient Temp [DegC]
Fig-3.3V-2: Vout=3.3V Fig-5.0V-2: Vout=5.0V
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Two Parallel Operation

Distance 2.54mmX6=15.24mm

70 70
T 50 | \A\ T 50 | '\‘
£ £ ~
g 40 g 40
3 3
5 30 5 30
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Fig-0.8V-3: Vout=0.8V Fig-1.0V-3: Vout=1.0V
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Fig-1.5V-3: Vout=1.5V Fig-2.0V-3: Vout=2.0V
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Fig-3.3V-3: Vout=3.3V Fig-5.0V-3: Vout=5.0V
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CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Three Parallel Operation

Distance 2.54mmX4=10.16mm

Data Sheet
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Fig-3.3V-4: Vout=3.3V
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Three Parallel Operation

Distance 2.54mmX6=15.24mm
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CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Four Parallel Operation

Distance 2.54mmX4=10.16mm

Data Sheet

Fig-3.3V-6: Vout=3.3V
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Fig-5.0V-6: Vout=5.0V
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CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Four Parallel Operation

Distance 2.54mmX6=15.24mm
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CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Efficiency (vs. Output current) Ta=25degC

Single Operation

Data Sheet

Fig-3.3V-8: Vout=3.3V
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet
10-14Vdc Input, 30A, 0.8-5.0Vdc Output
Power Dissipation (Power Loss vs Output Current)
Single Operation
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Fig-3.3V-9: Vout=3.3V
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Fig-5.0V-9: Vout=5.0V
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Start-Up
Single Operation
Turn-on transient for Vout with application of Vin at full rated load current (resistive) and 47uFx2 external
capacitance at Vin=12V.
Top trace: Vin (10V/div.)
Bottom trace: output voltage (1V/div.)
Time scale: 2 ms/div.
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Ripple and Noise
Single Operation

Output voltage ripple (20mV/div.) for Vout at full rated load current into a resistive load with external capacitance
47uFx2 ceramic + 1uF ceramic at Vin=12V. Time scale: 2us/div
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Load Step Response

Data Sheet

Output voltage response for Vout to positive load current step change between 15A(5V:12.5A) and 30A(5V:25A)
with slew rate of +/- 5A/us at Vin=12V. Co=47uFx2 ceramic

Top trace: output voltage (100mV/div.)

Bottom trace: load current (10A/div.)Time scale: 20us/div.

Time scale: 20us/div.
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Data Sheet

Load Step Response (Continued)

Output voltage response for Vout to positive load current step change between 15A(5V:12.5A) and 30A(5V:25A)
with slew rate of +/- 5A/us at Vin=12V. Co=47uFx2 ceramic

Top trace: output voltage (100mV/div.)

Bottom trace: load current (10A/div.)Time scale: 20us/div.

Time scale: 20us/div.
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Ambient Specification

PARAMETER NOTES
Temperature Operating Ta:0~85degC
Non Operating Tstg:-40~125degC
Humidity Operating 5~95 %RH
(Non-condensation)
Non Operating 5~95%RH
(Non-condensation)
Cooling (See attached thermal derating curves)
Shock Operating 15 G’s for 11 mS duration half sine waveform 3 shocks per face
Non Operating 50 G’s for 11 mS duration half sine waveform 3 shocks per face
Vibration Operating Frequency Range: 5to 100 to 5 Hz
Magnitude: 1.0 G’s sinusoidal peak
Sweep Rate: 0.25 octave per minute
Non Operating Frequency Range: 5 to 500 to 5 Hz
Magnitude: 3.0 G’s sinusoidal peak
Sweep Rate: 0.25 octave per minute
Weight 129 typ.
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F DK Delivering Next Generation Technology

CW020-SDO00

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Data Sheet

Mechanical Drawing
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RECOMMENDED HOLE LAYOUT
FOUR PARALLEL DPERATION
Minimum Distance

Pin Connections

. . , . Notes
Pin # Function Pin # Function . All dimensions are in millimeters (inches)
1 Vout (+) 9 PLLIN . Unless otherwise specified, tolerances are
2 Vout (+) 10 CLKOUT ;/- 0-25mmd o TH dia.is 61.20(0.047"
. Recommende ia.is ¢ 1. .047”
3 S + 11 GND
ense (+) : . Recommended PAD dia. is ¢ 2.00(0.079")
4 Vout (+) 12 Vin (+) . Pin Material: Copper
5 GND 13 Vin (+) . Pin Finish: Tin over Nickel
6 GND 14 ON/OFF . Converter Weight: 0.4230z (12g) typical
7 TRIM 15 Track
8 I-Share 16 Power Good
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F DK Delivering Next Generation Technology

CW020-SD00 Data Sheet

10-14Vdc Input, 30A, 0.8-5.0Vdc Output

Cautions

NUCLEAR AND MEDICAL APPLICATIONS: FDK Corporation products are not authorized for use as critical
components in life support systems, equipment used in hazardous environments, or nuclear control systems
without the written consent of FDK Corporation.

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