F D K Delivering Next Generation Technology

KD Series

FPK*48*01209**

36-75Vdc Input, 9A, 12Vdc Output

The KD Series of isolated dc-dc power module deliver
exceptional electrical and thermal performance in
industry-standard footprints for isolated brick power
modules. These are the power modules of choice for
Intermediate Bus Architecture (IBA) and Distributed
Power Architecture applications that require high
efficiency and high reliability in elevated temperature
environments with low airflow.

B E7YyIDC/DCNT—E/ 1~V DKDYY-R [FERIFEDL VEEFIT,
BOHTEN-EXIMEE. RCEBEREEZRELET. onn-1
Vit R RUREQLLEVEETENER. SEEENERS
NBIBA, XIEDPATOEAICRETT

The FPKD48*01209*A power module of the KD
Series is a low profile one-sixteenth Brick power
module that operates from a 36Vdc to 75Vdc input and
provides a tightly regulated 12V dc output. It delivers
up to 9A of output current. The thermal performance
of the FPKD48*01209*A is excellent:

KDY= FPKD48%01209%A[%36V~T75VA N CEIET HIEE E
1/167°)9IN T2/ 21—V TT ., IAZHNTTEETY ., FPKD48%01209*A
DBREHFEEIIARELANTT,

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.

EEEERET. MEVERET. RUN VIV VBt OBR THEIREH DR
EHHER. SRERERRACRB LS TOET. FBIZENT:
MECEEE IS ETERRE ., BER M. RUFDKD R L
DBEHEETIEAICEYBEShET,

Applications

¢ |ntermediate Bus Architecture
RN AR VATA

e Telecommunications
TLALYATA

o Data/Voice processing
T 45018V AT L

e Distributed Power Architecture
PEREEIRVATA

o Computing (Servers, Workstations)
WE - 4BEROG - - T-IRT-VaY)
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Features

RoHS compliant RoHS#EHL

Delivers up to 9A (108W)  9A (108W)E THL#ATTHE
High efficiency, no heatsink required
ENE-RBBENTE

Industry-standard one-sixteenth brick pinout
ERIERED1/167Y97 EULATIE

Small size and low profile: 1.39” x 0.90” x 0.33”
INEY(34.28 x 22.86 x 8.5mm)

No minimum load required
Start up into pre-biased output
H AT YN AT A H > THEEN AT AE
Meets basic insulation requirements of EN60950
Input to output isolation: 2250Vdc

A A D#ER: 2250Vde

Positive or negative logic remote ON/OFF option
Fully protected: OCP, OTP, OVP, UVLO

RiEMAE: BER. AR, BEX. EEEMITI

OCP setting variable featured

OCPE B A RS

Remote output voltage sense

Output voltage trim (+10%/-20%) using industry-
standard trim equations

High reliability, MTBF = 3.5 Million Hours (@30°C)
Z1{E4814: MTBF = 3.5 Million Hours (@30°C)(T.B.D)
UL60950-1 2"ED recognition in U.S. & Canada,
and CB Scheme certification per

IEC/EN60950(T.B.D)
UL60950-1 2"ED. IEC/EN60950 (T.B.D)

All materials meet UL94, V-0 flammability rating
ETOEGRIE UL V-0ITEE

Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
(T.B.D)

HMERI(VA—1FE DIKAE TFCCYFAB., R UENS502295AB% i B L
F9,.(TBD)

RINAFIEITE
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F D K Delivering Next Generation Technology
KD Series

FPK*48*01209** Preliminary Data Sheet

36-75Vdc Input, 9A, 12Vdc Output

Electrical Specifications T&HILH
All specifications apply over specified input voltage, output load, and temperature range, unless otherwise
noted.

FENENSS ETOMKREBEESN-AHNBE. . EEGECERAINET.

Conditions: Ta=25degC, Airflow=300LFM (1.5m/s), Vin=48Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS

ABSOLUTE MAXIMUM RATINGS!
Input Voltage Continuous 0 75 Vdc
Operating Temperature Ambient temperature -40 85 °C
Storage Temperature -55 125 °C
ISOLATION
Isolation Voltage 2250 Vdc
Isolation Resistance 10 MQ
Isolation Capacitance 1000 pF
INPUT CHARACTERISTICS
Operating Input Voltage Range 36 48 75 Vdc
Input Under Voltage Lockout

Turn-on Threshold 33 36 Vdc

Turn-off Threshold 31 34 Vdc
Input Voltage Transient 100mS 100 Vdc
Maximum Input Current 9Adc, 12Vdc Out @36Vdc in 3.3 Adc
Input Stand-by Current (module disabled) zi/iigazlggv‘ power module 27 mA
Input No Load Current (module disabled) ;/ri]r;;:gv, power module 70 mA
Input Reflected-Ripple Current ;ﬂhg:g&;OUH source 10.0 mAp-p

'Absolute Maximum Ratings  ##x&KERK

'Stresses in excess of the absolute maximum ratings and operation beyond the rated current as specified by the
derating curves may lead to degradation in performance and reliability of the power module and may result in
permanent damage.

WA RAEREBRANAET (W -TII-TICEYRESN-ERERTBA-BEL. HECET. REEELDOET. RUT 1-IOHEE
BIERIT LA HYET.
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F D K Delivering Next Generation Technology

FPK*48*01209**

36-75Vdc Input, 9A, 12Vdc Output

KD Series

Preliminary Data Sheet

BEXHMEHR (S

Conditions: Ta=25degC, Airflow=300LFM (1.5m/s), Vin=48Vdc, unless otherwise specified.

Electrical Specifications (Continued)

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Output Voltage Range
(Over all operating input voltage, resistive load 11.64 12 12.36 Vdc
and temperature conditions until end of life)
Load Regulation 130 mV
Output Ripple and Noise BW=20MHz 2?3;,02e2r2Lr:1|?CElectrolytic cap * 80 mVp-p
External Load Capacitance Plus full load (resistive) 47 2200 uF
Output Current Range 0 9 A
Output Current Limit Inception (lout) 115 125 135 %
Output Short-Circuit Current Short=10mQ 0.82 Arms
Output Voltage Limit Inception (Vout) 120 130 140 %
Under Voltage Limit Inception (Vout) 50 %
Transient Response o 220uF' Electrolytic cap + 47uF 300 mv
25% load step change with di/dt=5A/us ceramic
Efficiency Load 9A 90.0 %
FEATURE CHARACTERISTICS
Switching Frequency Output 450 kHz
Turn-On Delay Time Full resistive load
with Vin (module enabled, then Vin applied) 5?"&3’&?&!1%“”’ to 355 ms
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 15 ms
Rise Time (Full resistive load) gg{}&:(*%%(nom) to 25 ms
ON/OFF Control
High Threshold Voltage 25 20 Vdc
Low Threshold Voltage -0.5 0.8 Vdc
http://www.fdk.com Page 3 of 45 Ver 1.3 Feb. 19, 2018




F D K Delivering Next Generation Technology

KD Series

FPK*48*01209**

36-75Vdc Input, 9A, 12Vdc Output

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPKD48*01209*A
power module. The addition of a 47uF electrolytic
capacitor with an ESR < 1Q across the input will help
to ensure stability of the power module in many
applications. To cover applications where decoupling
capacitance is needed at the load, the power module
has been designed to exhibit stable operation with
external load capacitance up to 2,200uF.

AN BRUH AT D105 950 AILFPKDA8*01209%A D& EEIEIZK
ERFELHYFET ., ZLDT77V5—VavTANFIVIZESRA LRFED
AFBRRIVT VEMIFRIETNT-E 1- VDR EBENTRETT ,
BEIRICT hy7 Vo AT U MRKT 7 —Y3v Tk, 2,2000F FTREL
TEMET DELSJETSNTLET,

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.

H AT WERNZT B FBIEESRO I3y T VY D% HE
LET, BEFOFERLEEH AT IMERO-OICAROEEEIZ
NEDOITUIERETILEHEDLET,

ONJ/OFF (Pin 2)

The ON/OFF pin (Pin 2) can be used to turn the power
module on or off remotely using a signal that is
referenced to Vin(-) (Pin 3). Two remote control
options are available, corresponding to positive and
negative logic. A typical configuration for remote
ON/OFF is shown in Fig. A.

ON/OFFHii F(2FL L Vin-GBLNERELLIE-MESIZEYNT-
T/ 1~V &ON/OFF$ BDICERATEEY, YE-Fvba-LIFE Y 7(7°&
T DAEENFTRETT . —ARRIZSYE—FON/OFFEI % R-AIIR
LET.

In the positive logic version the power module turns on
when the ON/OFF pin is at logic high (open) and turns
off when it is at logic low. When the ON/OFF pin is left
open, the power module is on. Voltage ranges for logic
high/low are provided in the Electrical Specifications
section.

Y 747'09 99 IZON/OFFE VAR R (THigh (open) TEIEL . FHIEHY
ISLowTEIELET ., ON/OFFEVAIRIER (A-7TVDHE . N'I-1
Y1-MIEONLET, MHEBMIHigh/LowDEESEHEIEESNEHEES R
LTLEEELY,
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In the negative logic version the power module turns
on when the ON/OFF pin is at logic low and turns off
when it is at logic high (open). If the ON/OFF pin is
connected directly (shorted) to Vin(-), the power
module will turn on without the need for a control
signal.

A0 T47°0Y 991 ON/OFFE Y AV SR EB A I Low TEIVEL . SHEBRYICHigh
(open) CELLLET . ON/OFFEVAVIn()IZEFSN TV SIHEE . IVt
A-MEBS M ESTENT-EY 1-MEONLET,

The ON/OFF pin is pulled up internally. A mechanical
switch, open-collector transistor, or FET can be used
to drive the ON/OFF pin. The device must be capable
of sinking up to 0.2mA at a voltage = 0.8V. An
external voltage source (+20V maximum), capable of
sourcing or sinking up to 1mA depending on the
polarity, can also be used to drive the ON/OFF pin.
ON/OFFEVIFEY 1=V RERTT W7y SN TLVET . ON/OFFE V&R B
T BI-OITHEBMBIRM YT, £-7"0aV9—-b50Y R4 RILFETE {E A A8
TY. EATEERF0SVUTOEETO2MAETEREREIVLE
AHYET, ImAETHRE DI EREGEK+20V)HON/OFFE"VZ ER
BT HDIEMATRETT,

O ON/OFF

Converter

(O vin—

Fig A: A typical configuration for remote ON/OFF

Ver 1.3 Feb. 19, 2018



F D K Delivering Next Generation Technology

KD Series

FPK*48*01209**

36-75Vdc Input, 9A, 12Vdc Output
Remote Sense (Pins 5 and 7)

To compensate for voltage drops that occur between
the output pins of the power module and the point of
regulation (typically, the load), the SENSE(-) (Pin 5)
and SENSE(+) (Pin 7) pins should be connected
across the load or at the point where regulation is
needed (see Fig. B).

NI-E1- VD H AR FEBEHENBELT(VMEEAFIRED
MTHRETLIEERTEMET 5= IZIF. SENSE(-) (Pin 5) &
SENSE(+) (Pin 7) Z& %A, RIFBERENDEGH (UM ERKL
F9. (IBSH)

— | @Vin(+) Vout(+) .._/\/
SENSE(+
T FPKD Series ™) o
Vin Power module TRIM @ Rload
SENSE (-) @
— | @Vin(-) Vout(-) ._l\,

Fig. B: Circuit configuration for remote sense

If remote sensing is not necessary, the SENSE(-) pin
should be connected to the Vout(-) pin (Pin 4), and the
SENSE(+) pin should be connected to the Vout(+) pin
(Pin 8) to ensure proper regulation of the power
module output voltage. If the SENSE pins are left open,
the power module will regulate at an output voltage
that is slightly higher than specified.
VE-PEUADB BB THRIES, SENSEC)E VIEVout(-) UEL™Y) &,
SENSEM)EV[EVout(+) (BFELY) ITHE#KIL H N EENEERELEE
ISLFEY, SENSEE VA RSN TLVEWEH DERITREDELYH
THERLET.

To minimize noise pick-up, traces from the SENSE
pins to the load should be located in proximity to a
ground plane. If wiring discretely, a twisted pair is
recommended.

MR DEEHER/MIMZ D120, tVAL VDS EARANDERRIEY FVNER
RITIECL TSN, ALBRM TEERK T HHE (L. V1AM THED
FEREHEOHLES,

Note that the output over-voltage protection (OVP)
feature of the power module depends on the voltage
across the Vout(+) and Vout(-) pins, and not across
the SENSE pins. To preclude unnecessary triggering
of the OVP feature, the resistance (and thus voltage
drop) between the output pins of the power module
and the load should be kept at a minimum.

http://www.fdk.com
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ZONI-E 1D H A EEREOVP)IEVout(+)EVout(-)EIDEBIEIC
REFL. tVAL VR D BEICIFIKFELEEA. OVPOFHEHIMNIE
=012, NI-E 1~ D B A FEARROERK SN (BEENDY?)
[TEw/MZL TS,

Note that the remote sense function will allow the
voltage across the output pins to be higher than the
nominal output voltage, in order to maintain regulation
at the load. The system design should take this into
account to ensure that the power drawn from the
power module under a given set of conditions does not
exceed the maximum output power of the power
module. For any given ambient conditions, the
maximum output power of the power module is the
product of the maximum output current, as defined by
the derating curves, and the nominal output voltage.
VE-MVABBEIT AR TOEEERIET 570, HNHEOEEEE
BLYLELET . VATAOBRETRAKITEEL. NT-T/2-1D
HEABENDNRAERENEEALGVLSIISERELTZENL, LWTh
DONBEHIZEVDTENT-E 1- VDR RKERBENET (L-T409 h-
VICRBEINZRAEAEREHEAEETHESNET,
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F D K Delivering Next Generation Technology

KD Series

FPK*48*01209**

36-75Vdc Input, 9A, 12Vdc Output

Output Voltage Adjust/TRIM (Pin 6)

The output voltage can be trimmed up 10% or down
20% relative to the nominal output voltage using an
external resistor.

HABEFHNBERZERTHE T EBBEITHL +10% -20%D
BNERETY.

The TRIM pin should be left open if trimming is not
being used.

TRIM EVIEHAEREDMIVT EEDLATNIERERKICLTEEET.

To trim the output voltage up (Fig. C), a trim resistor,
Rr-up, should be connected between the TRIM (Pin 6)
and SENSE(+)(Pin 7):

HABEEZLFSEZMATY)IZIE (ICSH), MAER Rrewp %
TRIM(Pin 6)& SENSE(+) (Pin T)ElIZ#ERELE T,

5.11(100 + A)Vg sy - 626

-10.22 [kQ)]
1.225A

Rie =

where,
Rr-up = Required value of trim-up resistor [kQ]
Vo-nom = Nominal value of output voltage [V]

(VO—REQ B VO-NOM) %100 [%]

VO-NOM

A:

Vo-req = Desired (trimmed) output voltage [V]

When trimming up, care should be taken not to exceed
the maximum output power of the power module, as
discussed in the previous section.
HABEEZEREEDHMATIT)SEE GIETOHRADLSIIN -1
V-l DERRERBEANCBIEVESITERL T,

— | @Vin(+) Vout(+)
SENSE(+ ®
T FPKD Series *) .%Rmp
Vin Power module TRIM @] '
SENSE() Rload
—1 @ Vin(-) Vout(-)

Fig. C: Configuration for trimming output voltage up
To trim the output voltage down (Fig.D), a trim resistor,

Rr.own, should be connected between the TRIM (Pin
6) and SENSE(-) (Pin 5):

http://www.fdk.com
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HABEZETHFRMATINICIE (KIDSE)., MAEKI Reow &
TRIM(Pin 6)& SENSE(-) (Pin S)FEIZ#E#RELET ..

511
Ripwn = W -10.22 [kQ]
where.
Rr.own = Required value of trim-down resistor [kQ]

And A is as defined above.

The above equations are standard in the industry for
isolated brick power modules.
EROMMERIBEOHEREFRBERTyINT-T -V TERIFE
TY,

—1 @ Vin(+) Vout(+) @
SENSE(+
T FPKD Series *) e Rload
Vin Power module TRIM @] §
%RT—DWN
SENSE (-) @+—e
—1 @ Vin(-) Vout(-) @

Fig. D: Configuration for trimming output voltage down

Note that trimming up or sensing above 10% of the
nominal output voltage could cause unnecessary
triggering of the output over-voltage protection (OVP)
The voltage of between power module’s output pins
with remote sense should not exceed 110% of nominal
output voltage:

[Vout(+) - Vout(-)] <[Vout(Nomhnal)x120%] [V]

ERHEABEEDI0EBZDHMNATY? . RIFEELVRT. TRELE
EEREOVPIOBRBIZREERZYES,

E-MUABDON - 1- VO DG FRBENEHRE AEED110%
FBAITUDVRICLTTSLY,
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F D K Delivering Next Generation Technology

KD Series

FPK*48*01209**

36-75Vdc Input, 9A, 12Vdc Output

Protection Features

Input Under-Voltage Lockout

From a turned-on state, the power module will turn off
automatically when the input voltage drops below
typically 32.5V. It will then turn on automatically when
the input voltage reaches typically 34.5V.
BELTVWSIREET. ANBEEMNTYPTI25VRMEITHDENT-E) 1
MIBEWIZFIELET, Ff=. ANBEMNTYPTIMSLVLLLIZHESE
NI-E 1-ME B ERICEMEERRLET

Output Over-Current Protection (OCP)

The power module is self-protected against over-
current and short circuit conditions. Overcurrent
protection mode can be selected from the following
four types by the PMBus.Default of this module will be
(4).

(1)It cuts off the output enters constant-current control
after the overcurrent protection circuit is activated, it
becomes the output variable range below the output
voltage drops.

(2)Overcurrent protection circuit is activated, and then
shut down the output immediately.

(3)Overcurrent protection circuit is activated, and then
shut down the output immediately, but will 100msec
after restart.

(4)Overcurrent protection circuit is activated, and then
shut down the output immediately, but will restart
anomaly is canceled.

CONT-E 1-MEBEREAFERICHLEACSRELES.BER
{REE—FIEPMBuUSIZEY LU T D4REFEA EIRFARETT
AED2A—IDTIAILMNE@)IBYES,
MBERRERRASBEL-HEEBFRFEIHY, HABEHIE
TLHAREHELUTICASEHE hEERLET,
(BTBHRFEQBELBIET L. BB HED vy OULET,
PBERGREREIBIET HL. B AZESvIRTOULET A,
100msec& BEELET,

OBERFRELQBRILBET HE. A NE v IULETH B
BEHEBRINSEBERBLET.

XIf the output is cut off low voltage protection and over—current
protection circuit is activated, you can either re—turned to shut off the
DC input, You can be the power is turned back on in and then to re—
return to turn OFF the remote control.
BERRENBECEETREHENBELEANERLI-ES
. DCAANZEHLBZAT S, JE—,IFA—)LEZOFFICLE
BIRSEDHLTEREBRATDENTEES,

http://www.fdk.com
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Output Over-Voltage Protection (OVP)

The power module provides protection against over-
voltage conditions at the output. Overvoltage
protection mode can be selected from the following
four types by the PMBus.Default of this module will be
(3)

(1)The overvoltage protection circuit does not work, it
continues to operate continuously.

(2)Overvoltage protection circuit is activated, and then
shut down the output immediately.

(3)Overvoltage protection circuit is activated, and then
shut down the output immediately, but will 100msec
after restart.

(4)Overprotective voltage circuit operates, and then
shut down the output immediately, but will restart
anomaly is canceled.

CONT-E/ -V NHDBEEEZRELET . BEETREET—F
[FPMBusIZ &Y AT DA4FEEEMN BFIRFTRETY
RED2—IDTIAIMEIQ@IHYET,
OEBEERERR BN T, EfRTHELEIT S,
QBEEXRELBAENET L. BIHNEI v IULET,
CBEERERBAEET L, BIHAZI v T IULETH,
100msecR BEEEILET

@EREEERBAENET DL BMHENEL v IULETH B
BEHBRSNIEFLEBLES,

X If the output is cut off over temparature protection circuit is
activated, you can either re—turned to shut off the DC input, You can
be the power is turned back on in and then to re—return to turn OFF the
remote control.

BEERERBLSEELE AL EHLIB ST, DCANZENLE
BATEHM. VE—FIVFO—LEOFFICLBRFBIESHIETERE
BERATHIENTEETS,

The power module has the possibility to turn off by
over voltage protection when input voltage rise after
startup by slew rate faster than 20V/ms.

CONT-T 1= MEBEFRICA D EEH20V/ms & YENAN-L-FTLE
LI5S BEEREICLYBLLT DAREMENHYET,

Ver 1.3 Feb. 19, 2018



F D K Delivering Next Generation Technology

KD Series

FPK*48*01209**

36-75Vdc Input, 9A, 12Vdc Output

Over-Temperature Protection (OTP)

The power module is self-protected against over-
temperature conditions. Over- temperature protection
mode can be selected from the following four types by
the PMBus.Default of this module will be (4).
(1)Thermal protection circuit does not work, it
continues to operate continuously.

(2)Overtemp protection circuit is activated, and then
shut down the output immediately.

(3)Overtemp protection circuit is activated, and then
shut down the output immediately, but will 100msec
after restart.

(4)Overtemp voltage circuit operates, and then shut
down the output immediately, but will restart to
become the temperature is lowered.

CONT-E 1~ ML BRREREEZHLTVEY  BRREE—FT
PMBusIZ&Y LA T AN SRIRATRETY
AED2—ILDTIAHILMEI@D)IBYET,

DOBEBRERR @M. ERTEELET S,
QBRRERBRNEETHE, BB ANE v OULET,
QBRFERBIBIET DL, B HES vy IV LET A,
100msect& BREEILFET

@EREBEERBIBET DL, BIHAZ v U LETH RE
PMETTHEREBLET,

XIf the output is cut off over voltage protection circuit is activated,
you can either re—turned to shut off the DC input, You can be the power
is turned back on in and then to re-return to turn OFF the remote
control.

BEMRENIELE DAELIZHE(E. DC ANEEMLBHRAT
5, JE—havbO—/L%E OFF [CLBRIRSEHILTEREFER
ATHIENTEET,

OCP setting variable featured

By attaching over-current limit value resistance
(Rocp) between SENSE (-) and GND, it can carry out
variable [ of the current value which an over-current
protection circuit commits ] from an amperage rating
value.

18 28 % 41 PR & $E 71(Rocp) 2 SENSE(-) EGNDRE I HR Y {1+ 5 2 &< &
Y, BERRERBNMBCERELERERENSAIETHENT
TET,

SENSE(-)
Rocp
GND

The limit value by the resistance attached to the
following tables is shown.
UTORICEYT T HERBEICLDFIREERLES

http://www.fdk.com
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. Overcurrent protection circuit
Resistor(KQ i
Operation start current value (%)

10.000 15

15.400 30

23.700 45

36.500 60

54.900 75

84.500 90
130.000 100

OPEN 125

Safety Requirements

The FPKD48*01209*A power module is provided with
basic insulation between input and output circuits
according to IEC60950 standards. It features 2250Vdc
isolation from input to output, and input-to-output
resistance is greater than 10MQ.
FPLD48TO01209*AIXIEC60950£E#L T A 11—t AN EREMZ I TL
T, T, AN-HARMIX2250Vdc DT EZ AL THY . HEBIEHIL
1ML EBHYET,

This power module meets North American and
International safety regulatory requirements per
UL60950 and EN60950.(T.B.D)

CONT-EV 1-LMIARRVEBRHEREEZETHHULE0950E
EN60950IZ#E& L TLVET, (T.B.D)

Note that the power module is not internally fused: to
meet safety requirements, a fast acting in-line fuse
with a maximum rating of 6.3A must be used in the
positive input line.

CONT-T/ 1-MERBRICE1-RAEH S TVFERAD T, RERIEITHE
BIEBLOIZE ARFMVDTFAAIZENEE TR AEHK63ADEL-
REEHLTESD,
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KD Series

FPK*48*01209**

36-75Vdc Input, 9A, 12Vdc Output

Characterization

Overview

The power module 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. Figures showing data plots and waveforms
are presented in the following pages.
SONTI-E 1= MERETL—T407". SR BHEK., 29-M797 8.
RUYwM OB OBME. Yo7 L-JMA BMAREBLEEST . &F
TEGBERETHEMATONET, T4 REKBORIZLED
N=VITBEEhTOET,

Test Conditions

To ensure measurement accuracy and reproducibility,
all thermal and efficiency data were taken with the
power module 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.

RERE. RUBEHMEHERICTIHIC. 2 TORE. RURE
TSN R E AL NI - - E R AL TR
BLTOWET  BEFTMH - EFOKER DA RAERBRBRNICHKES
BILT.RIBERE. RUREZREICEELTVET,

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
power module 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 power module to the PCB,
thereby providing a worst-case but consistent set of
conditions for thermal measurements.

REESTEA M [L/EE0.060"(1.6mm)EDA4EPCBTHERLTLEY . X
E2E DB N1 1-VERET H-HDON IV EFDERGE A~ DN
4—vDHITRELTVET , REIZEBIX70umDRETEN . RUY' 7Y
MIMUERBLTWET . COLSIZRBOMEERYGDALLEER
EEEER N IX. NI 1- WD SPCBADED K IFEHIFRL . 7-A+
-2 THYLEILFEOEVEETFMFHEERLTVET,

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.
E & Fig. F)

FDKAYY T D AR RERE B IXKFEH RO EFHESOLFM(B R e
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F% . NC)M5600LFME TR ZEICHIH TE ., IRIFIEEL30°CH585°C
EHIETEET BRERATICIEFMRIRY -7 5L BEREHERL
TWEY, (KE, RUKFSER)

It is advisable to check the power module 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. G.

NI-E - DEEEEEOFERRETRET 2 LeBBOLET,
HICRERLOBFNBETI-TA ORKIEITEVGEITEIE
NBETY REAEICITFIMRY-—T7574, RITBRERESMELLY
REEYT REREEAT LSS ROYIFICHEIEEHCTD
EVRIEBREEDE(T B0 AWGAOD B ZHELFET, BEX
TORAEICRBELGERIFIEGITRLEY

Fig. F: Test Chamber
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Thermal Derating

Fig-1 shows the maximum available load current vs.
ambient temperature and airflow rates. Ambient
temperature was varied between 30°C and 85°C, with
airflow rates from 100 LFM to 400 LFM (0.5 m/s to 2.0
m/s). The power module was mounted horizontally,
and the airflow was parallel to the short axis of the
power module, going from pin 1 to pin 3.
H-13HIRBERELABEOERTICESTEIRRENERERLE
¥, IRIEE B (LA 2 100LFM ~ 400LFM D £ 4 T30°C ~85°C D EI & &
BEETOET AT 1-IKFISHREL. BRRZFENT-T 1-)
DEFARICETTIEYMSIEVIZAIFTROTOET,

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 125°C, or

(ii) The current rating of the power module (9A)

A maximum component temperature of 125°C should
not be exceeded in order to operate within the derating
curves. Thus, the temperature at the thermocouple
locations shown in Fig. G should not exceed 125°C in
normal operation.
FERDAEEHTRAENEROEITROLEEBYERLET.

i) WFhHDOIRDBEN125°CHOEELIBERDOH N EFIE.
X&

(i) NI-E 1-ADATERER A

BETA-TUYOEERATHESE S0, SREEIX125°CER
ABENESICTEEESV, o T BEBERICRKGISRTED
BEXDBEMN125CERBRLRNKSICLTIZELY,

Thermocouples

Fig. G: Location of thermocouples for thermal testing

http://www.fdk.com
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Efficiency

Fig-2 shows efficiency vs. load current at an ambient
temperature of 25°C, airflow of 400 LFM (2.0 m/s) with
horizontal mounting and input voltages of 36V, 48V
and 75V.

E-2(3IR5ERE25°C, B E400LFM (20m/s), KFERE A HERE
36V. 48V, RUTSVEFIZ BT AR ERENEDIIIITT,

Power dissipation

Fig-3 shows power dissipation vs. load current at an
ambient temperature of 25°C, airflow of 400 LFM (2.0
m/s) with horizontal mounting and input voltages of
36V, 48V and 75V.

R-3(LIB 15 FE25°C, L2 400LFM (2.0m/s). KEEE AHBRE
36V, 48V, RUTSVESICH T AR EREEEED I INTT,

Start-up

Fig-4 and Fig-5 show turn-on output voltage
waveforms, using the ON/OFF pin, for full rated load
currents (resistive load), with minimal and maximum
external load capacitance.
RARAFIER AR TON/OFFL VIZRBEBBFIZ DT, S8V T Y
FEYELELOEABELS LAY KKBER-4, RUE-5RLET

Ripple and Noise

Fig-7 shows the output voltage ripple waveform,
measured at full rated load current with a 220uF
electrolytic capacitor and 47uF of ceramic capacitor
across the output. Note that the output voltage
waveform is measured across a 1uF ceramic
capacitor.

B-7$ R A BRI TH A FRIZ2200F DERRILT VY E4TUFDEFIH3
VT ER TR TRIELE DI VEERBERLET . HAE
[ERBIEIUFD LIV E R} T TRAELTLET,

Fig-9 and Fig-10 show input reflected ripple current
waveforms, obtained using the test setup shown in
Fig-8.

AN VLR -8ITRT BRI E o THRALTOET . A
HREYT WiERIER-9, RUE-101RLET,
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Fig-1: Available load current vs. ambient temperature
and airflow rates for Vin=48V. Maximum component
temperature =125°C
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Fig-2: Efficiency vs. load current and input voltage
for power module mounted horizontally with airflow
from pin 1 to pin 3 at a rate of 400LFM (2.0m/s) and

Ta=25°C.
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Fig-3: Power dissipation vs. load current and input
voltage for power module mounted horizontally with
airflow from pin 1 to pin 3 at a rate of 400LFM
(2.0m/s) and Ta=25°C.
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Tek Stop

5.00V ®Ch2| 5.00V #M220.0ms Al Ch2 . 2.00V

11/20.00 %

Fig-4: Turn-on transient at full rated load current
(resistive) with 47uF ceramic capacitor at Vin=48V,
triggered via ON/OFF pin. Top trace: ON/OFF signal
(5V/div). Bottom trace: output voltage (5V/div). Time
scale: 4ms/div

Tek Stop [ it i

__ “M200ps| A Chd S 7.55A
Cha| 2.50 A Q% )
11,30.00 %

@ 500mV v

Fig-6: Output voltage response to load current step-
change (6.75A-9A-6.75A) at Vin=48V. Top trace:
Output voltage (500mV/div). Bottom trace: load
current (2.5A/div). Current slew rate: 5A/us.
Co=47uF ceramic and electrolytic capacitor 220uF .
Time scale: 200us/div

http://www.fdk.com
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Tek stop

@ 5.00V #&Ch2 5.00V %M20.0ms A Ch2 L 2.00V

11/20.00 %

Fig-5: Turn-on transient at full rated load current
(resistive) plus 4700uF at Vin=48V, triggered via
ON/OFF pin. Top trace: ON/OFF signal (5V/div).
Bottom trace: output voltage (5V/div). Time scale:
4ms/div

Tek Stop f 1

@ 50.0mvae M2.0014s A Ch1 J 8.00mV

11/30.00 %

Fig-7: Output voltage ripple (50mV/div) at full rated
load current into a resistive load with Co=220uF
electrolytic capacitor and 47uF ceramic and
Vin=48V. Time scale: 1us/div
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|i’10UH Ic
Vin() Power Vout

+ +
+
100uF—[ 33uF ‘ ‘47uF

Fig-8: Test Set-up for measuring input reflected
ripple current.

Tek stop [ i ] Tek Stop f i ]

‘ “\";/ \\‘/r
_ OO A Cha 73 00mA - _ NSO A Cha T S00mA
M 5.00mAGN ) B SoomAGN g
1i[30.00 % 11[30.00 %
Fig-9: Input reflected ripple current, Is (5mA/div), Fig-10: Input reflected ripple current, Ic (500mA/div),
measured through 10uH at the source at full rated measured through 10uH at the source at full rated
load current and Vin=48V. Time scale: 1us/div. load current and Vin=48V. Time scale: 1us/div.
Tek Stop - i ]
14 -
12
= 10 | ; .
Eﬂ | TR SRR | R FEEAREEY R
S N 1 | 0 90 ..
F :
'5’ {
o 4 i
= |
2 i
. / E ‘
=
0 : .
0 2 4 6 g8 10 12 14 _
Output Current [A] 10J]M_zh.lh-e_l.lmms A Chd 5 2.80A
Ref1 10.0 A 20.0ms |i#(30.00 %
Fig-11: Output voltage vs. load current showing Fig-12: Load current (top trace, 10A/div, 20ms/div)
current limit point and power module shutdown point. into a 10mQ short circuit during restart, at Vin = 48V.
(Vin = 48V) Bottom trace (10A/div, 1ms/div) is an expansion of

the top trace.
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Digital Interface Descriptions

This specification applies to a Power Management
Bus (PMBus) for use in KD Series, which is equipped
with a digital PMBus interface to allow device to be
configured and communicate with system controllers
and supports both the Standard-mode (100 kbit/s)
and Fast-mode (400 kbit/s) bus timing requirements.
AEFIFKDV) — XA EREE/NA(PMBus)ICHEHLET . DT
INA R[EPMBusEBZ B EICK>T VAT LAEEALDER P
T—AERXEETIENHERT NREEDREV T —ME—F
(100kbits)& 77 R E—R(400kbit/s) DERZEHHR—LET,

The KD Series shall stretch the clock, as long as it
does not exceed the maximum clock LO period of
35ms.
KD —XEEmK35msecDIGEZEBBLELRY ., YOy Ry
FLET,

The KD Series supports a subset of the commands
in the PMBus 1.2 specification. Most all of the
controller parameters can be programmed using
the PMBus and stored as defaults for later use. All
commands that require data input or output use the
linear format. The exponent of the data words is
fixed at a reasonable value for the command and
altering the exponent is not supported. Direct
format data input or output is not supported by the
KD Series.The supported commands are described
in greater detail below.

KDL —XI[F, PMBus 12D E# A TIR VR DR DB HR—bE
LET, [FEAEDIUIA—F— INFTA—F—[LT X TPMBus%{#
ALTIRTSLL, ZDTRTE, TIHILLELTERD=HITHEHH
FTHIENTEET . TRANFLRENEERTHITATOIT
VRIEYZT I+ —yrEERALET . T2 T —FOEHEEBEIY
VROFOISHEEEISRODNET , F=, IERBMOER L HHR—F
LTOWERA T ALIRTA—T Y- T—R2ANHBUNEH HIEKD
D)= TlIEYR—LTVER A, HR—RLTWSITU DM
IFTRICEHELET,

The KD Series contains non-volatile memory that is
used to store configuration settings and scale
factors. The settings programmed into the device
are not automatically saved into this non-volatile
memory though. The STORE_USER_ALL
command must be used to commit the current
settings to non-volatile memory as device
defaults.The settings that are capable of being
stored in non-volatile memory are noted in their
detailed descriptions.

KDV =X, BED Y TAUT BELVR T —ILRRERERNT 51
OITERSNDTIERUATIEEATHET  LOWLAESL, EFE
ATATSLENEEYTAUT1E SOTEREATY~BERIC
BRESNFRA BEETIAIMELTFEREMAT)IADRED
YTV I ETOT S LT B1-HIZIESTORE USER ALLOT U R%E
FEALGTNIFRYER A, TEEEATICHRMSN LN TE
BEYT1UTIFENLCDEMERBTREINET,

The KD Series also supports the SMBALERT

http://www.fdk.com
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response protocol. The SMBALERT response
protocol is a mechanism through which the KD
Series can alert the PMBus master that it has an
active status or alarm condition via pulling the
SMBALERT pin to an active low. The master
processes this condition and simultaneously
accesses all slaves on the PMBus through the Alert
Response Address. Only the slave(s) that caused
the alert acknowledges this request. The master
performs a modified receive byte operation.. At this
point, the master can use the PMBus status
commands to query the slave that caused the alert.
Note: KD series will not be able to respond to more
than one address at any time. Therefore, you might
ALERT of multiple slaves is active if the ARA does
not respond correctly. In this case, use a variety of
READ_STATUS command to the master system,
use the PMBUS address that is programmed to
assert the cause of SMBALERT, please cope with to
communicate with the slave KD series.

KDL —X[EESIZSMBALERTL AR R - FALILEHR—LE
¥, SMBALERTL R7R> R - 7O ka)LI&, SMBALERTE > ALOWL
RNIVIZIEZMESHZES T ENABEERENT 5 —LIKEAKD
D) —ZXMPMBusYRA—IZHILE BT EMTEDAN=ZALTYT, C
DEHOFHIRE—TOERE, TATOPMBus LD XL —T (¢
L75—h LRARUR-TRLREBLTRBICT I ERENET B
EHEFBILEAL—TOH)ITRAMNERLES , (£, TREZ—(LBE
DZENIMREETEVET, CORIUITIE, RRE—IF. BE
ZBIERILEAL—TIZBVEHLE T H1=HITPMBusR T—4 R
aAUREHEATAIENTEES,

i

KDV —RIFEAREZFIZHE—DDTRLRICLABETHIENT
EFER A, TD=H . ARADELIGELLEVWGE FEHDODIL—T
DALERTRT T4 12 TVBHEAHYET . COHE . TR
B—VRTLMN. TAYTSLESNI-PMBUSTFL XEEAL.
SMBALERT D[R E% Wi 3 5 1=6 124k 4 X READ_STATUSa T UK
ZEALT, AL—TKDL Y —XEBIELRLL TZELY,

The CLEAR_FAULTS command will retire the active
SMBALERT. When the KD series module is used in
systems that do support ARA, Bit 4 of the
MFR_ALERT_ARA _CONFIG command can be
used to reconfigure the module to utilize ARA. The
KD series does not contain capability to arbitrate
data bus contention caused by multiple modules
responding to the modified received byte operation.
Therefore, when the ARA is used in a multiple
module PMBus application, it is necessary to have
the KD series module at the lowest programmed
address in order for the host to properly determine
all modules’ address that are associated with an
active SMBAlert. Please contact your FDK sales
representative for further assistance, and for more
information on the SMBus alert response protocol,
see the System Management Bus (SMBus)
specification.
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CLEAR FAULTSaV YR, 79T 4715 SMBALERTZ# IR LE T,
KDV —XED 21— ILIFARAZHR—FL TR T LATHERAEINDE
& . MFRALERT_ARA_CONFIGOY > RMDEvh4lE. ARAZFIAT S
EPa—LNEBRETIOIFERTEIIENTEET KDV)—X
X, BRESN=ZELENMMREICHRELT. BHDED2—ILIC
KBT—HANRADBREEHAETIHENEERLTLEREA. ARA
X, EBDES1—ILPMBusD 7 T —ar TERASNDEE. 7
T 4T SMBALERTIZHEU DW= RTODES1—ILDFRLR%E
REFTDHRALDIHIZIE, ZRBEWNTOT S LS ZTFLADKD
V)—RED21—LVERTIIENBETT, SOLLEMIDT=5
IZI&. FDKOE £ B LF(TERL T, SMBusD 7 S5—hiGE IOk
o DRT LEB/NR (SMBus) {HH-EAFSELTEZSLY,

Addressing and Grouping

KD series can be addressed through the PMBus
using an address. The device has 64 possible
addresses (0 to 63 in decimal), which can be set
using resistors connected from the ADDRO and
ADDR1 pins to ground. The address is set in the
form of two octal digits, with each address pin setting
one digit. The ADDR1 pin sets the high order digit
and ADDRO sets the low order digit as shown in the
following figure.

KD SJ—XIZF7RLREFRTHIEIZELY PMBus #ALTT7IERT
BHTENHEFET . ADDRO & ADDRT DEVIZERAENLTI SV
FICERTTHET 640-6DTFLREREISHRETEET . 7R
ADBREF27ID8ERICLYRESNET A, TRDEYIS
ADDR1 (& E{I#7T ADDRO [ TFRIHTDBRELL THERINTLET,

PSMI DEVICE ADDRESS

Ll Ll
«

»
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl | Bit0

0 AH2 [ AH1 | AHO | AL2 | AL1 | ALO -
SETS BY ADDR1 SETS BY ADDRO I

The addresses 0 to 8, 12, 40 and 55 in decimal are
reserved according to the SMBus specifications and
may not be usable. The resister values suggested for
each digit are shown in following table. The device
accepts the SMBus alert response address (12) only
when the device needs to talk to the system
controller.
10#%70-8 , 12, 40 , 55 OFFL R fEIESMBusDEHRIRTEIZKY
ARATHAHUF—TITLTOET  ERELREEOBRE
ROKRTRLET , TNAREVATLERBLBETIHENE
LG8 ISDHSMBusERBATFLR1DEZ HFIFET
SET value Resistor value (kQ2)

0 10.0
15.4
23.7
36.5
54.9
84.5
130.0
200.0

N|lofa(hlw [N

http://www.fdk.com

ADDR1

ADDRO

Raddr0 Raddr1

GND

Fig. H. Circuit showing connection of resistors used to
set the PMBus address of the module.

Memory Model

KD series shall be operated from values, which are
stored in a volatile memory. This volatile memory
describes the operation of the device, is called the
operating memory. When auxiliary power is applied
and the device control circuitry starts operating, the
operating memory is loaded from the following
places.
KDV —XIFEHRMEATY ICREBSNEICH > TEMELLE T NI
WHEF A COBREMEATVIZT NI RO EERRL TSI L
TEEAEYEFATVET  MEIBEALSEBEEIN, T/ 31 RO FIHH
EERNEBLIBO 5. BIEATVIETICRBINTLSIEFA M D
T—REZRAALIEITHRYET,

= Values hard coded into the design.

= Values programmed from hardware pins.

= A non-volatile memory called the default

store.

= A non-volatile memory called the user
store.
Communications from the PMBus.
N—REFHCEOHONTI-E
N—RIHFENSTOT S LENT-fE
TIAIERETEVWSIHBREATY
A—H- AT EWSTEFKEATY
PMBus 5&15
The relationships between the operating memory
and each of the sources for loading the operating
memory are illustrated in the following figure.
TRIZEHEAE) ETNOEEY—REDBERISDOVTRLET,

@ HARD CODED
/ PARAMETERS
@ PIN PROGRAMMED
VALUES
A
. Restore Default
OPERATING MEMORY [T DEFAULT STORE

(Volatile) (Non-Volatile)
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1 ®
Restore User
USER STORE

Store User > (Non-Volatile)

N ® .

P  PMBus COMMUNICATION

Fig. I. Conceptual View of Possible PMBus Device Memory
and Communication
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Data Formats

Except for the output voltage, device generally
receives and report data in two formats Linear and
Direct. Device using the Linear Data Format receives
and transmits values as volts, amperes, milliseconds
or degrees Celsius. Device using the Direct Data
Format receives and transmits data as two bytes
two’s complement binary integer. But KD series does
not support of Direct format. Any parameters that do
not use either of these formats have their data
formats described explicitly in the section describing
the command that receives or transmits that
parameter.

HABELUSNMZ TAALRIEEE ., Y=T/FALILD2I1BOT—
AT —IYREFERALET, TS RIEY =T I+—<vrERILNT

Y = 2O#HD (FSHE) MEVMESH
N= 20D (FSFE)5E VN EH

PMBus Communication

KD series is compatible with SMBus 2.0 (High
Power) specification. It is a two-wire interface, which
is based on the principals of operation of I°C, through
which various system controllers can communicate
with the device. Following table describes PMBus
timing parameters for high-speed operation.
KD1)—X[£SMBus 2.0(High Power)it#k&E Rt H D2 K14
TI—RATHY. PCEAN—REL-MEEEHBR DI LITE>T. TN A
RIFEHDLRAT LEBAILOBEENARETT . RICHIRIEEE
WEPMBusDRAIU T INTA—E—TY,

VET7 SUEAURFBELKEEREEOT—HELLTOYRYIZER SYMBOL PARAMETER LS UNITS
SN HALIRTA—T N E2 DR (B HE) D2/ 1 2T iy [ wax
ELTHEALEFTBL. KD V) —XIFFAMLINTH+—T VDY Fems PMBus operating frequency 10 400 kHz
R—RILTHEYERA. CNEZ DD TA—YMIBENTH—T vk Teur Bus free time between start and stop condition 13 — us
[2DOWNWTIE  EZEINB/INSGA—A—OBRELHEANLEEEY T Hold time after (repeated) start condition. 06
SavicmEhTOET HESTA After this period, the first clock is generated : - us
- ° TsusTa Repeated start condition setup time 0.6 — us
. T Stop condition setup time 0.6 — us
Linear Data Format s :
THo:DTA Data hold time 300 — ns
The Linear Data Format is typically used for Tsuora Data setup time 100 - ns
commanding and reporting the following parameters: Trweouren | Clock low time-out % * ms
YT T—R7+—IVNEBEETRNTA—E—IHTHEREE Tiow Clock low period 13 — ms
BFICERALEY, ThicHe2) Clock high period 06 _ us
u OUtpUt Current TiLow:sext Cumulative clock low extended time (device) — 25 ms
L] Cumulative clock low extended time
. :npu: \C/OItaget Tiownext (system controller) _ 10 ms
npu .urren Te Clock or data fall time 20 300 ns
- operatlng Temperatures Tr Clock or data rise time 20 300 ns

Time Durations

The Linear Data Format is a sixteen bits value with
an eleven bits two’s complement mantissa and a
five bits two’s complement exponent. The format of
the two bytes is illustrated in following figure.

=7 T—RI+— vk ERIIZ5bitD 2D EL D 55 (exponent)

Note 1: A device participating in a transfer will timeout if any clock

" HAER low period exceeds 25ms and will reset the communication no
= ANER later than 35ms.

- ANER Note 2: Maximum value provides a simple guaranteed method for
. EEERE devices to detect bus idle conditions.

. RS F1VEELTOSTASRITREEFRIC, 78975 L OHABZE25ms

BIBTHERALTIREL, 3vmsITHEBFIBIEE Y LET,
E2:MAXIEIE T /AL RIZIRRADTARILIREZRELOT LA DR
SN B ARERBLET,

Tiow Twcn | | Tuppar

Te — — Tsusto—

CLK

Vi

Vio I

ETRLIZ11bit D 2D F# E D R Fi &R (mantissa) D EH16bitHABAEY . 2D R e T Tewa— e
BRIEROEDBEYICHYVETS, DATA ‘
L HIGH BYTE . LOWBYTE N Vi
I'Bit7 Bit6 Bit5 Bita Bit3 Bit2 Bitl Bit0| Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 | Ve
10|9|8|7|6|5|4|3|2|10|
}‘ EXPONENT (N) 9\‘ MANTISSA (Y) 9\ Fig. J. PMBus Communication Timing Chart
N
X =Y x2
X, is the parametric value in the appropriate units (V,

A, °C, etc.).
Y, is an eleven bits two’s complement integer.
N, is a five bits two’s complement integer.

X = RBREBA(VACHE)DINGA—L—ETHS,
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PMBus Device Commands

PMBus commands are one-byte command codes. A listing of supported PMBus commands for the device, their
hexadecimal command codes and default data values if present are listed in following table.
PMBus®aARURIF1NAFRDIATURTY , COT/NAXAPMBusD HR—han 533U F—E(EFigKIZHYFETH, FR—tL TV BITUR
A—F(16ERT) ETIHINT—HEZHETLET,

CMD DATA DATA

PMBus CMD CODE BYTES DATA FORMAT UNITS TRANSFER TYPE DEFAULT VALUE
OPERATION 01h 1 Bit Field N/A R/W Byte 80h
ON_OFF_CONFIG3 02h 1 Bit Field N/A RIW Byte e ONIOEE Lot Ry
CLEAR_FAULTS 03h N/A N/A N/A Send Byte None
WRITE_PROTECT 10h 1 Bit Field N/A R/W Byte 00h
RESTORE_DEFAULT_ALL 12h N/A N/A N/A Send Byte None
STORE_USER_ALL 15h N/A N/A N/A Send Byte None
RESTORE_USER_ALL 16h N/A N/A N/A Send Byte None
VOUT_MODE 20h 1 Bit Field N/A R/W Byte 16h
VOUT_COMMAND 21h 2 VOUT Linear \% R/W Word 3000h(12.0V)
VOUT_TRIM 22h 2 VOUT Linear \% R/W Word 0000h(0V)
VOUT_MAX 24h 2 VOUT Linear \% R/W Word 40CDh(16.2V)
VOUT_MARGIN_HIGH 25h 2 VOUT Linear A\ R/W Word 3267h(12.6V)
VOUT_MARGIN_LOW 26h 2 VOUT Linear Vv R/W Word 2D9Ah(11.4V)
VOUT_DROOP 28h 2 VOUT Linear mV/A R/W Word 0000h(0mV/A)
VIN_ON 35h 2 VIN Linear \% R/W Word E914h(34.5V)
VIN_OFF 36h 2 VIN Linear \% R/W Word E904h(32.5V)
VOUT_OV_FAULT_LIMIT 40h 2 VOUT Linear \% R/W Word 3E67h(15.6V)
VOUT_OV_FAULT_RESPONSE 41h 1 Bit Field N/A R/W Byte B8h
VOUT_OV_WARN_LIMIT 42h 2 VOUT Linear \ R/W Word 3C00h(15.0V)
VOUT_UV_WARN_LIMIT 43h 2 VOUT Linear \ R/W Word 159Ah(5.4V)
VOUT_UV_FAULT_LIMIT 44h 2 VOUT Linear \% R/W Word 1334h(4.8V)
VOUT_UV_FAULT_RESPONSE 45h 1 Bit Field N/A R/W Byte B8h
IOUT_OC_FAULT_LIMIT 46h 2 IOUT Linear A R/W Word E850h(10A)
IOUT_OC_FAULT_RESPONSE 47h 1 Bit Field N/A R/W Byte F8h
IOUT_OC_WARN_LIMIT 4Ah 2 IOUT Linear A R/W Word E843h(8.4A)
OT_FAULT_LIMIT 4Fh 2 TEMP Linear °C R/W Word F1F4h(125deg)
OT_FAULT_RESPONSE 50h 1 Bit Field N/A R/W Byte F8h
OT_WARN_LIMIT 51h 2 TEMP Linear °C R/W Word F1CCh(115deg)
VIN_OV_FAULT_LIMIT 55h 2 VIN Linear \ R/W Word EB38h(103V)
VIN_OV_FAULT_RESPONSE 56h 1 Bit Field N/A Read Byte F8h
VIN_OV_WARN_LIMIT 57h 2 VIN Linear \% R/W Word EA10h(66V)
VIN_UV_WARN_LIMIT 58h 2 VIN Linear \% R/W Word E90Ch(33.5V)
POWER_GOOD_ON 5Eh 2 VOUT Linear \% R/W Word 159Ah(5.4V)
POWER_GOOD_OFF 5Fh 2 VOUT Linear \% R/W Word 1334h(4.8V)
TON_DELAY 60h 2 Time Linear ms R/W Word E850h(10ms)
TON_RISE 61h 2 Time Linear ms R/W Word E8FOh(30ms)
TOFF_DELAY 64h 2 Time Linear ms R/W Word E800h(0ms)
TOFF_FALL 65h 2 Time Linear ms R/W Word E918h(35ms)
STATUS_WORD 79 2 Bit Field N/A Read Word N/A
STATUS_VOUT 7Ah 1 Bit Field N/A Read Byte N/A
STATUS_IOUT 7Bh 1 Bit Field N/A Read Byte N/A
STATUS_INPUT 7Ch 1 Bit Field N/A Read Byte N/A
STATUS_TEMPERATURE 7Dh 1 Bit Field N/A Read Byte N/A
STATUS_CML 7Eh 1 Bit Field N/A Read Byte N/A
READ_VIN 88h 2 VIN Linear \% Read Word N/A
READ_VOUT 8Bh 2 VOUT Linear \% Read Word N/A
READ_IOUT 8Ch 2 IOUT Linear A Read Word N/A
MFR_MODEL 9Ah 14 8 Bit Char N/A R/W Block “FPKD48*01209*A”
MFR_REVISION 9Bh 2 8 Bit Char N/A R/W Block o
MFR_ALERT_ARA_CONFIG D3h 1 Bit Field N/A R/W Byte 01h
MFR_PMBUS_ADDRESS_SEEK EOh N/A N/A N/A Send Byte N/A

XON_OFF_CONFIG—FPKD48*01209PA:Default value:"1Eh”.
FPKD48*01209NA:Default value:”1Ch”.

Fig. K. KD series PMBus Command Quick Reference Table
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OPERATION — Command 01h

The OPERATION command is used to turn the device on and off in conjunction with the input from the On/Off
control pin. It also used to set the output voltage to either upper or lower margin voltages. The device stays in the
commanded operating mode until a subsequent OPERATION command or request the device to change to
another mode through On/Off control pin. The contents of the data byte are shown below.

OPERATIONTIY U RIZ A F1On/OffflfHIE L ER B TT INARDF L AT OB R ETIRIFERALET . T . HABEEOLETY—DUEEICD
HERALET . XOOPERATIONIY VR MFEITINDETH. ThEL0on/Off FHIHEL ENLTERLGDIE—FRICER T IL3BRNTHONIETIZ. T
NARFCOARURERETHRBULRITET . LT 2N\ (MEEZTITRLET,

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 | 6 5 | 4 3 | 2 1 | 0
ACCESS RIW RIW RIW R
FIELD NAME ONOFF[1:0] MGNLH[1:0] FSTAT[1:0] RES[1:0]
DEFAULT VALUE 1 | 0 0 | 0 0 | 0 0 | 0

ONOFF[1:0]: 7 /S f AMD A~ - A T#llfE ( Device On and Off Control)

00 = BRI ELEIATE¥E(No sequencing immediate off)

01 = |EF D B7 T EI1E(Soft off with sequencing)

1x = On
MGNLH[1:0]: HABET—I 2D/ 1 -0O0—3FER (Output Voltage High or Low Margin Selection)

00 = ¥—U VR EMBEZE A T (Margin state off)

01 = A—-<—Y> (Margin low)

10 = /\/-<—T > (Margin high)

1= BEZERL. —DOHIDEZRTEZRE (gnore and remains in previous selection)
FSTAT[1:0]: HAD/\A-AO—([Z&BEZIREE (Output High or Low Fault Status)

005X EZEHRL. —DHIDHRTEZRIF (Ignore and remains in previous status)

01 = BEZER v —PUREEBNOV—VURTEICEIEERERFICOAER

(Ignore faultbe effective only if the set of Margin(L/H) is on and fault status occurred at respective sides)

10 = PEERFEE (Act on fault)

11 =REFEERL. —DHIDRTEEEIF (gnore and remains in previous status)
RES[1:0]: Reserved = 00

ON_OFF_CONFIG — Command 02h

The ON_OFF_CONFIG command configures the combination of On/Off control pin input and PMBus commands
need to turn the device On and Off. This includes how the device responds when the power is applied. The
details of the ON_OFF_CONFIG data byte are shown below.

ON_OFF_CONFIGAY U RIET /A REF 2 - A TS E BIZIE. ON/OFFHIHE VI DB D EPMBusaAYURIZLHL D EDMEEEEAESE DTy
FTY. &tz THARICEADRIBINTHS DL AR RRDEEHFET . ON.OFF_CONFIGDFEL LT —2/ A MEEZ FITRLET

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 | 6 | 5 4 3 2 1 0
ACCESS R RIW RIW RIW RIW RIW
FIELD NAME RES[2:0] DOMS SBCM ROFP OFPP OFPA
DEFAULT VALUE o | o | o 1 1 1 1/03% 0

RES[2:0]: Reserved = 000
DOMS: T4 /LMEEEE—RIEIR (Default Operating Mode Selection)
0 =T /\A RIFOn/OfffIfHIE L R E ICEH 5T, BIRONER E B H IZHEE)
0 = Device powers up anytime power is present regardless of state of the On/Off control pin
1= F/RA RZOn/OFFHIFHE > B L IZOPERATIONOR VKD EL S M D O] E THEE
1 = Device does not power up until commanded by the On/Off control pin or OPERATION command
SBCM: LT IL/INRBIEE—FEIR (Serial Bus Communication Mode Selection)
0= TINARIEDYTILINZAMSDOPERATIONIZ & HOn/Off AT R & &R
0 = Device ignores the On/Off portion of the OPERATION command from serial bus
1= FINARIEDYT IILISZAHSDOPERATIONIZ & Z0n/Off A REE
1 = Device uses the On/Off portion of the OPERATION command from serial bus
ROFP: On/OffIffIE A~ D L AR R3ER (Response to On/Off Control Pin State Selection)
0= F/3A R[LOn/OFfFIHIE> % EIHL . OPERATIONO TV RIZ & Z0n/OFf D HHH
0 = Device ignores the On/Off pin and uses OPERATION command to On/Off the device
1= TIA RI[EOn/OFFFIFHIE L DS DERTEICLY T/ RDEEN L= 1E
1 = Device uses the assertion of On/Off control pin to start and stop the device
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OFPP: On/OffHI{EIE > M B 14:84R (On/Off Control Pin Polarity Selection)
0=L79747 . DFEYOn/OffflfHIELE L' ET DI LITKY T /NI REREE
0 = Active low; i.e. pull the On/Off control pin low to start the device
1 =H79T47 . DFEYOn/OffFIHHIELE H BET D EITKYT/NA REHEE]
1 = Active high; i.e. pull the On/Off control pin high to start the device
OFPA: T /3 R{Z L a5 S B D On/ Off il I E > B 4558 3R (On/Off Control Pin Action Selection When Commanding the Device to Turn Off)
0 =BMEDEBLTALAEILTYRAZIL T LTRSS LR EREMEER
0 = Use the programmed turn off delay and fall time
1= HAODFELEEEIIRETER

1 = Turn off the output as fast as possible
3¢ OFPP—FPKD48*01209PA:Default value:"1”.
FPKD48+01209NA:Default value:"0”.

CLEAR_FAULTS — Command 03h

The CLEAR_FAULTS command is used to clear any fault bits that have been set. This command clears all bits
in all status registers and also clears SMBALERT# signal simultaneously. This command is write only and there
are no data bytes accompanied with this command.

CLEAR FAULTSAYURIFBERESN-2TOREBEEVMIHLT—FITVUT T HRIERLET . COAVURRFRTORT—ERAL D RAE
SMBALERTHES & —FIZVUTLET, Ff=, COAVUFEERADAHAFNT, COAXRURIZET—ENAMIHYFER A,

WRITE_PROTECT — Command 10h

The WRITE_PROTECT command is used to control writing or setting data to the device. The intent of this
command is to provide protection against accidental parameter changes. The details of the WRITE_PROTECT
data byte are shown below.

WRITE_PROTECT aAXURIETNARISTF—ADERAHOERET SHIFERALET . COAVUFDBEMIERSTATA— -2 EFTINDDERE
T 5=HRMENTVET , WRITE PROTECT DFELWLT—2N\AFETIZRLET,

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R/W RIW RIW R R R R R
FIELD NAME WRPRT[2:0] RES[4:0]
DEFAULT VALUE 0 | 0 | 0 0 | 0 | 0 | 0 | 0

WRPRT[2:0]: Z:AH{RERERK (Write Protect Configuration)
000 = £THIATURIZEZAHER (Enable writs to all commands)
001 = WRITE_PROTECT, OPERATION, ON_OFF_CONFIG & VOUT_COMMAND OV R LUSMZEAHES
001 = Disable all writes except to the WRITE_PROTECT, OPERATION, ON_OFF_CONFIG and VOUT_COMMAND commands
010 = WRITE_PROTECT & OPERATION a2 RLASHCEAHES
010 = Disable all writes except to the WRITE_PROTECT and OPERATION commands
011 = Reserved
100 = WRITE_PROTECTAV U R LIS EIAHER
100 = Disable all writes except to the WRITE_.PROTECT command
101 = Reserved
110 = Reserved
111 = Reserved
RES[4:0]: Reserved = 00000

RESTORE_DEFAULT_ALL — Command 12h

The RESTORE_DEFAULT_ALL command is used to instruct the device to copy the entire contents of the non-
volatile default store memory to the matching locations in the operating memory. It is permitted to use this
command while the device is operating. This command is write only and there are no data bytes accompanied
with this command.

RESTORE DEFAULT ALLARVRZT/NAARIZETOHERMET THIMAEIORNBEHAEMERISL TS RL—2ar AR (2IE—F 5L
BRI HARETHY . TAARDBBREHL TN ELEDAERNHFEINFET . COIARVRFERAADHENT, COIARURIZFET =21 (EIHY
FEA.
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STORE_USER_ALL — Command 15h

The STORE_USER_ALL command instructs the PMBus device to copy the entire contents of the Operating
Memory to the matching locations in the non-volatile User Store memory. Any items in Operating Memory that do
not have matching locations in the User Store are ignored. It is permitted to use this command while the device
is operating. This command is write only and there are no data bytes accompanied with this command.
STORE_USERALLIARURIE, HERMED I —HF AT AEYRITARL—2aV AR DERNEEIE—F H5IAYURTHY . PMbus T/ 1 R[THERS
hET, - -7 OBAE—BLTVEVARL—TAV T AE)AOEEDEE FERINFET ., COATUFEERAADHEHT. 2O
TURIZETF—ENAMEHYER Ao

RESTORE_USER_ALL —Command 16h

The RESTORE_USER_ALL command instructs the PMBus device to copy the entire contents of the non-volatile
User Store memory to the matching locations in the Operating Memory. The values in the Operating Memory are
overwritten by the value retrieved from the User Store. Any items in User Store that do not have matching locations
in the Operating Memory are ignored. This command is write only and there are no data bytes accompanied with
this command.

RESTORE_USER ALLATURIE, #RL—TFT AV J AEIZIHBERMED 1 —F — AT D ENBFEIE—T 3TV RTHY. PMbus T /3 RIZHRS
NET ARL—TAV T OBFRE—BLTWVENI—F—XF7HADOEEDIER FERINET, COATVREERAADABFHT. ZOIATUFR
I2IET—2N\AMEHBYEE A,

VOUT_MODE - Command 20h

The data byte for the VOUT_MODE command consists of three bits Mode and five bits Parameter as shown in
the following figure. The three bits Mode sets which data format Linear, Direct or VID the device uses for the
output voltage related commands. The five bits Parameter provides more information about the selected mode.
VOUT MODEaRURIF T OREMDEYIZZEVRDE—RESE YD /INTA—E—NEHEET RN+ TT, BEVFDE—REEIFTT—2T74+—<T vk
FY=T, FALIFELEVIDEL ST HBEREZBELTLSIATURTHY, SE VD /SA—E— LB IREN - E—FDELDHERELTIRHEL
TWET,

|‘ VOUT_MODE DATABYTE |

|‘ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 "

le ble N

|~ MODE b PARAMETER |

COMMAND FORMAT Bit Field - Eight Bits Unsigned

BIT NUMBER 7 | 6 | 5 4 | 3 | 2 | 1 | 0

ACCESS RIW RIW

FIELD NAME MODE[2:0] PARAM[4:0]

DEFAULT VALUE 0 | 0 | 0 1 | 0 | 1 | 1 | 0

MODE[2:0]: X W EFEDT—E2 I+ —< v ZBEEF 537 K( Data Format for the Output Voltage Related Commands)
000 = Y=F7F—AT+—< vk (Linear data format)
001 = VIDT—% 74—k (VID data format): ANT—EY 1- )L TlEHHR—F4 (nhot supported)
010 = BAL O~ FT—RI4+—< vk (Direct data format): ANT—EY 1— )L TlEH7R—FF}(not supported)
011 = Reserved
100 = Reserved
101 = Reserved
110 = Reserved
111 = Reserved
PARAM[4:0]: /\T5A—A—{E (Parameter Value)
= T=R7+—<vrE) =7 ThHNIE. SEVED2DFHEDIEH (Five bit two' s complement exponent if the data format is linear)
= T4+ —IYMIVIDTHNIE, 5EYDVIDI—FR A F(Five bit VID code identifier if the data format is VID)
ANT-E 1= TIEHHR—I4} (not supported)
= T—H7+—TyMIF ALV THNIEL, EI1Z00000(=tv b (Always set to 00000 if data format is direct)
AN 1-VTEHR— (not supported)
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Linear Data Format

The data bytes for the VOUT_MODE and for the output voltage related commands when using linear output
voltage data format are shown below. The VOUT_MODE command is sent separately for the output voltage
related commands and only when the output voltage related command’s data format changes.

VOUT MODEDT—4/3f+& HABEEMEEATURNY=TFHABEDT—F74+—IVrEERTEIHE. T2 7+—IVMETDLSITREN
%9, VOUT MODEI YU R IFHE ABEEEITUREILR 2 TEE SN FET A VOUT MODED IR [FHH ABEBEEITURDT—2T4—TyhA
EESNIBIZOATHhhET,

|‘ VOUT_MODE DATA BYTE FOR LINEAR DATA FORMAT .
hl Ll
| Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

»le »l

MODE = 000 '|‘ EXPONENT (N) gl
P DATA WORD FOR THE OUTPUT VOLTAGE RELATED COMMANDS -~
HIGH BYTE LOW BYTE
dl el |

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

l¢ N
[~ MANTISSA (V) g

Voltage = V ¢ 2"

V is a sixteen bits unsigned or two’s complement binary integer and N is five bits two’s complement binary integer.
VIZ16E VMRS EL. BT 2D HHO2EEHTHY . NIZEE VD 2D D2 EERIETT .

VOUT_COMMAND — Command 21h

The VOUT_COMMAND command is used to set device’s output voltage to the commanded value. This command
writes or reads two data bytes to and from the device. The linear data format of the output voltage is previously
described.

VOUT_COMMANDIZT/NA RO HE N EBEBEECDIVUREREBEDRBYICLI-WEICERAINET, T/AIREDBIETIE2/ MM OERH LFH
LAHREST  HABED) =7 T —2TA—YMIDWTIERTIZERBAL TV SEY TT,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514 13[12][11]10] 98] 7]6]5]4a4][3][2]1]o0
ACCESS RIW
FIELD NAME VOUT[15:0]

DEFAULT VALUE oJoJ1]1]JoJoJoJo]J]o]J]oJ]oJ]oJoJoJo]Jo

VOUT[15:0]: Output Voltage = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
HABE = VOUT MODEaTURIZTEHRESNIZVOUTY=7T—4T7+—<YMIGLTHE

VOUT_TRIM — Command 22h

The VOUT_TRIM command is used to apply a fixed offset voltage to the output voltage. It is most typically used
by the end user to trim the output voltage. This command has two data bytes formatted as two’s complement
binary integer.

VOUT_TRIMIXURIEHE ABEDEEA 7y MEZBISSE B ICHAINES . BREKFEAEIVFA—AE N BELRET SHIHERS
NET, COATURIL2OHHO2EER D2/ AT+ —I I TT,
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COMMAND FORMAT Sixteen Bits Two’'s Complement
BIT NUMBER 5[14]13[12]11]10]9o8]7]e6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME VOTRIM[15:0]

DEFAULT VALUE oJ]oJ]oJ]o]J]oJ]oJo]J]oJ]oJo]J]oJ]oJo]J]o]o]o

VOTRIM[15:0]: Output Trim Voltage = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
H A FEAEEE= VOUT MODEAZ U RICTEESINVOUTY =7 T—2 74— vMMIGLTHE L
1 be invalid with this command when VOUT_COMMAND is other than the default value.
This command stay will be piggybacked to this value if you vary the voltage in the external TRIM (H / W TRIM).
VOUT_COMMANDMF T4 ILMEUSN D EEZIF U7 R I EHELET .
SMERTRIM(H/W TRIM)TEEZ A ESEHBEIXCOEICLIT RSN ERESNET,

VOUT_MAX — Command 24h

The VOUT_MAX command sets an upper limit of the output voltage to provide safeguard against a user
accidentally setting the output voltage to a possibly destructive level rather than primary output overprotection.
The device must be able to detect that an attempt has been made to set the output voltage greater than a value
set by the VOUT_MAX command. This will cause to issue a warning condition not a fault condition and the device
will respond as follows:
VOUTMAX av RIEZHAERD LREDEET. HNEEEBRELVI&YIFELAI—YIEB>TT A REHB AT RETSBEIZ R E L=k
DB EHEEELTRIFENTVET , T/AARIE VOUT MAX DR EBRBORELHEE T IEELZH>TOETARIVTERA, TOHEICES
RETHCESRENRTIN. THAAREIROIITEENTHNET

» The commanded output voltage will be set to the value set by the VOUT_MAX command
The NONE OF THE ABOVE (NOTA) bit is set in the STATUS_BYTE register
The VOUT (VOWEF) bit is set in the STATUS_WORD register
The VOUT_MAX (VOMW) warning bit is set in the STATUS_VOUT register
The device notifies the host through SMBALERT
HAOBEEENIRRIEL VOUT MAX aT R DR EBICRYET
STATUS BYTE LY R4(Z#% NONE OF THE ABOVE (NOTA) EWbEERELES
STATUS_WORD L RAZIZ#H 5 VOUT (VOWF) EVrERELET
STATUS_ VOUT LY 4128 % VOUT MAX (VOMW)DEEE YR ERELES
RRANMZF /AL R DD SMBALERT ZA L TEMLET

The data bytes are two bytes formatted according to the linear data format described.
T—RNAME2NAR DY) =T T—RTA—TYMILEYET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 15 14[13[12[11]10] 9|87 ]6]5]4a4[3[2]1]o0
ACCESS RIW
FIELD NAME VOMAX[15:0]

DEFAULT VALUE o[ 1]J]oJoJoJoJoJol1][1]Jolo[1]1]o]1

VOMAX[15:0]: Maximum Output Voltage = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
BAHAERE = VOUT MODEITURIZTHRESNIZVOUTY =7 T—2T7+—3YMIIELTHEE

VOUT_MARGIN_HIGH — Command 25h

The VOUT_MARGIN_HIGH command loads the device with the voltage to which the output is to be changed
when the OPERATION command is set to “Margin High”. The data bytes are two bytes formatted according to

linear data format.
VOUT_MARGIN_HIGH <> F(ZOPERATIONAY“Margin High”# R ESN TS EEIZ, TNARBAIZEBSE-WEREFRETHEEIFERS

NET, T—2NAIME2NAM DY =T TR+ —TIMIBYFET,
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COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 5[14]13[12]11]10]9o8]7]e6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME VOMH[15:0]

DEFAULT VALUE oJoJ1]J1JoJoJ1]JoJo]Jt1t]1]JoJo[1][1]1

VOMH[15:0]: Output Voltage High Margin = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
NAI—UUHAERE = VOUT MODEIR VRIS THRESNFVOUTY =7 F—42T74+— vk IS THEE

VOUT_MARGIN_LOW — Command 26h

The VOUT_MARGIN_LOW command loads the device with the voltage to which the output is to be changed when
the OPERATION command is set to “Margin Low”. The data bytes are two bytes formatted according to linear
data format described.

VOUT_MARGIN_LOW %> K& OPERATION A%“Margin Low”&#EEEINTNBEEIT, TN RHAICERSB-VEEEERETHLEIHERS
NET . F—21CME 2 NADUZT F—ET+—IVMBYETS,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 5141312111098 |]7]e6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME VOML[15:0]

DEFAULT VALUE oJoJ1]Jol1[1]Jo]1]1]JoJo]1]1]o]1]o

VOML[15:0]: Output Voltage Low Margin = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
AO—-7—JUHAEE = VOUT MODEIRURIZTERESNIZVOUTY =7 T—2T7+—3YMIIGLTHE

VOUT_DROOP — Command 28h

The VOUT_DROOP command sets the output voltage increment or decrement rate in mV/A (mQ) at which output
voltage decreases or increases with decreasing or increasing the output current. This command has two data
bytes formatted in the linear data format described.

VOUT.DROOP IV RIGZH AEFROEM - FHADIZKYEM- AL EN - mV/A mQEMDHNERERET SEICHERSNET, T—2/ 1R 2
RNARD)=ZFT—ETA—TIMNIBEYES,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 13[12][11]10] 98] 7]6]5]4a4][3][2]1]o0
ACCESS RIW
FIELD NAME VOD[15:0]

DEFAULT VALUE o JoJoJoJoJoJoJo]J]o]J]oJ]o]J]oJ]oJoJo]Jo

VODI[15:0]: Output Voltage Droop = The value is calculated according to the Linear data format
DrooptE ABE = V=T T—2T7+—< YL TEE

VIN_ON — Command 35h

The VIN_ON command sets the value of the input voltage, in volts, at which the device should start, power
conversion. This command has two data bytes formatted in the linear data format described.

VINON AvURFANBEEDHRETHEMIRLITHY ., TAAROBEAEBRFRBOREITERAEINES . T2/ ML 2 NA+DY=TT—
BRI —IYMIEYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 5141312111098 |]7][]e6]5]4]3]2]1]o0o0
ACCESS RIW
FIELD NAME VINON[15:0]

DEFAULT VALUE 111 Jo]J1]Jo]Jo[]1]JoJoJo]J1]o]1]o]o

VINON[15:0]: Input Voltage to Start Power Conversion = The value is calculated according to the VIN Linear data format
BAERFBOANERE =VINJ=TFT—274+—<vMMIGLTHEE
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The VIN_OFF command sets the value of the input voltage, in volts, at which the device will stop, power
conversion. This command has two data bytes formatted in the linear data format described.
VIN.OFF AR RIFANBEDHETHAEIEHRILETHY . TS RADBENERELBOREICFERASNET T—2\IME 2 1D U=TT—

BIA—TYMILGEYET,

COMMAND FORMAT

Sixteen Bits signed

BIT NUMBER 514 13][12]11]10]9]s8]7][e6]5]4]3]2]1]o0
ACCESS RIW

FIELD NAME VINOFF[15:0]

DEFAULT VALUE 1 [ 11 ]JoJ1JoJoJ1J]oJoJo]Jo]J]o]1]o]o

VINOFF[15:0]: Input Voltage to Stop Power Conversion = The value is calculated according to the VIN Linear data format
BNEBRBIEDANERE = VINJ=F7T—2T7+—<YMIELTEH

VOUT_OV_FAULT_LIMIT — Command 40h

The VOUT_OV_FAULT_LIMIT command sets the value of the output voltage measured at the sense or output
pins that causes an output over voltage fault. The data bytes are two bytes formatted according to linear data

format described.

VOUT_OV_FAULT LIMIT av RFEVRAHDINEHAEVDHENBEEICLIEERABEERTETIHICFERASNEST, T2/ AL 2 /((+

DY=TFT—RI+—IYMIBGYET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514131211109 ]88 ]7][e6e]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME VOOVFL[15:0]

DEFAULT VALUE oo 111 ]1]1]JofJoJ1]1]ofJo]1t]1]1

VOOVFL[15:0]: Output Over Voltage Fault Limit = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command

HABEEEEHRME = VOUT MODEaQVYURICTERESNIZVOUTY =7 T—274+—<VMIELTEH

VOUT_OV_FAULT_RESPONSE — Command 41h

The VOUT_OV_FAULT_RESPONSE command instructs the device on what action to take in response to an
output over voltage fault. The details of the VOUT_OV_FAULT_RESPONSE data byte are shown below.
VOUT OV FAULTRESPONSE ATV RIETNARICE N BERICKIEERICESVSIBEEZ I RELDOERICEASAET .,

VOUT_OV_FAULT RESPONSE DLW\ T—H/\(rETIZTRLET,
= Sets the VOUT_OV_FAULT (VOVF) bit in the STATUS_BYTE register
Sets the VOUT (VOWF) bit in the STATUS_WORD register
Sets the VOUT over voltage fault (VOOVF) bit in the STATUS_VOUT register
The device notifies the host through SMBALERT
STATUS.BYTE L A4 M VOUT_OV_FAULT (VOVR)EWrESRELET
STATUS_WORD L' R4 M VOUT (VOWF) EwhERELET
STATUS_VOUT L' X4M VOUT over voltage fault (VOOVF) EVrERELET
RAMZT /AL A DD SMBALERT 2/ L TEEILET

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 | 6 5 | 4 | 3 2 | 1 | 0
ACCESS RIW RIW RIW
FIELD NAME RSP[1:0] RS[2:0] DT[2:0]
DEFAULT VALUE 1 | 0 1 | 1 | 1 0 | 0 | 0

RSP[1:0]: L A7R> R (Response)

00 = TINARI(LFPMF B LA {EI{E(Device continues operation without interruption)
01 = F/NA RIEDT[2:0]DFh B {51 5% T TEIE#%(+5(Device continuous operation for the time specified by DT[2:0] in seconds)

10 = TS RIE S yhE I (Device shuts down)

11 = BERERICT/N\ARAE DEESN(Device output is disabled while the fault is present)
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RS[2:0]: BE1TERE . RSP=01,10 SR E KD A A %h(Retry Setting, effective only in the setting of RSP=01,10)
000 = T /LRI RA—FrZEL%ELV(Device does not attempt to restart)
001 " 110 = TINARIZZDHEEE T AR —KF B(Device attempts to restart the number of times set by these bits)
111 = FINARIF) RE—kL#EIF5(100msec Hiccup)(Device attempts to restart continuously)
DT[2:0]: Delay Time =f&E D& H # ZEMEL#E (T HERE(RSP=01) , Retry FEf@(RSP=01,10)
( The number of time units that the device continue its operation after a fault is detected(RSP=01), retry intervals(RSP=01,10))

VOUT_OV_WARN_LIMIT — Command 42h

The VOUT_OV_WARN_LIMIT command sets the value of the output voltage measured at the sense or output
pins that causes an output voltage high warning. This value is typically less than output over voltage fault limit.
The data bytes are two bytes formatted according to linear data format described.

VOUT_OVWARN_LIMIT IZ RV RHENEHNEVOHNBERICI P EEREBERTTIHICERASIES COEXEZEEEHR
ELYNSWMEIZEYET  T—R2NAME 2 NAbDY=T T—RIT+— UMY ET,

In response to the output voltage exceeds output over voltage warning limit:
HAETBREEFIREFZBA-HABEREROL AR RELT:

= Sets the NONE OF THE ABOVE (NOTA) bit in the STATUS_BYTE register
Sets the VOUT (VOWF) bit in the STATUS_WORD register
Sets the VOUT_OV_WARNING (VOOVW) bit in the STATUS_VOUT register
The device notifies the host through SMBALERT
STATUS.BYTE L X4 NONE OF THE ABOVE (NOTA)EWrEBRELET
STATUS_WORD L' X4 M VOUT (VOWF) EwhERELET
STATUS_VOUT L' X4M VOUT_OV_WARNING (VOOVW) EvhESBELET
RAMZT /AL A DD SMBALERT 2L TEEILET

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514 13]12]11]10]9]s8]7][e6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME VOOVWL[15:0]

DEFAULT VALUE oJoJ1 ] 1] 1]1]Jo]JoJoJo]JoJoJo]J]o]o]Jo

VOOVWL[15:0]: Output Over Voltage Warning Limit = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
HABEEEEFIRIE = VOUT MODEIYURICTEESNI-VOUTY=ZF7TF—427+—IwhIIELTHE

VOUT_UV_WARN_LIMIT — Command 43h

The VOUT_UV_WARN_LIMIT command sets the value of the output voltage measured at the sense or output
pins that causes an output voltage low warning. This value is typically greater than output under voltage fault limit.
The warning is masked until the device reaches the programmed output voltage and also masked when the device
is disabled. The data bytes are two bytes formatted according to linear data format described.

VOUT_UV.WARN_LIMIT IRV REEVRHINEHEAECDEABERICLIEEREELRTET IHICHERAINET, COBETEEEEHIR
ERYRENVKIEITHEYFET  T—E2NAME 2 A bDY=ZTF T—RIT+—TIMIRYET,

In response to the output voltage is below the output under voltage warning limit:
HAEE R TEEHREEZ TR HABEREROL AR RELT:

= Sets the NONE OF THE ABOVE (NOTA) bit in the STATUS_BYTE register
Sets the VOUT (VOWF) bit in the STATUS_WORD register
Sets the VOUT_UV_WARNING (VOUVW) bit in the STATUS_VOUT register
The device notifies the host through SMBALERT
STATUS.BYTE L X4 NONE OF THE ABOVE (NOTA)EWrEBRELET
STATUS_WORD LS XA M VOUT (VOWF) EvhEBRELET
STATUS_VOUT L' X4M VOUT_UV_WARNING (VOUVW) EvhE&RFELET
RAMZT /AL A D SMBALERT 2L TEEILET

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514 13[12][11]10] 98] 7]6]5]a]3][2]1]o0
ACCESS RIW
FIELD NAME VOUVWL[15:0]

DEFAULT VALUE oJoJoJ1]of[1]Jo]1][1]JoJo[1]1]o]1]o

VOUVWL[15:0]: Output Under Voltage Warning Limit = The value is calculated according to the VOUT Linear data format set by VOUT_MODE
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HABEEZEELEFIRIE =VOUT MODEaRURICTERESNVOUTY =7 T—27+—IYMIGLTESE

VOUT_UV_FAULT_LIMIT — Command 44h

The VOUT_UV_FAULT_LIMIT command sets the value of the output voltage measured at the sense or output
pins that causes an output under voltage fault. The fault is masked until the device reaches the programmed
output voltage and also masked when the device is disabled. The data bytes are two bytes formatted according
to linear data format described.

VOUT UV FAULT LIMIT IR RIFERBNIHAE DHE AEEBEICLIEEREEEZRETIRICERINES . TAIRNTOTSLEh
FHABEEISET HETIC LI T NS R EP R E SN G ICEE IR IENET . T/ ML 2 A DYZT T —2T+—3VMZ
BYET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514131211109 ]88 ]7][6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME VOUVFL[15:0]

DEFAULT VALUE oJoJoJ1]JoJo[1][1]oJo]J1]1]Jo]1]o]o

VOUVFL[15:0]: Output Under Voltage Fault Limit = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
HAEEEEEFIRIE = VOUT MODEaYURICTEESNI-VOUTY=ZF7F—274+—whIIELTHE

VOUT_UV_FAULT_RESPONSE — Command 45h

The VOUT_UV_FAULT_RESPONSE command instructs the device on what action to take in response to an
output under voltage fault. The details of the VOUT_UV_FAULT_RESPONSE data byte are shown below.

VOUT_ UV FAULT RESPONSE IRV KRIETNA RICH W EBEICLIEERICESVSIBEEZ T RENDERICERSIAETT,
VOUT_UV_FAULT_RESPONSE DFLWL\TF—4/ 1 +ETITRLETS,

Sets the NONE OF THE ABOVE (NOTA) bit in the STATUS_BYTE register

Sets the VOUT (VOWF) bit in the STATUS_WORD register

Sets the VOUT_UV_FAULT (VOUVF) bit in the STATUS_VOUT register

The device notifies the host through SMBALERT

STATUS_BYTE L X4 NONE OF THE ABOVE (NOTA)E YR EBRELET

STATUS_WORD L' ZA®M VOUT (VOWF) EvkEBRELET

STATUS_VOUT L' X4M VOUT_UV_FAULT (VOUVF) Bk ELET

RAMZT /AL A D SMBALERT 2L TEEILET

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 | 6 5 | 4 | 3 2 | 1 | 0
ACCESS RIW RIW RIW
FIELD NAME RSP[1:0] RS[2:0] DT[2:0]
DEFAULT VALUE 1 | o0 1 | 1 | 1 0 | o0 | o

RSP[1:0]: L R7R> R (Response)
00 = T/INA RIT BT B E4<ENEHEIT A (Device continues operation without interruption)
01 = T/NARIEDT[2:0] DOFE{IEETE TEIEHE (TS (Device continuous operation for the time specified by DT[2:0] in seconds)
10 = TINAR[E vy bF o (Device shuts down)
11 = EEXRLERICT /M A HEESN(Device output is disabled while the fault is present)
HRITERE. RSP=01,10 X E B D A B #f(Retry Setting, effective only in the setting of RSP=01,10)
000 = T/\A R RE—FZEL%L(Device does not attempt to restart)
001 " 110 = TINARIZZDHEEE T AR —KF B(Device attempts to restart the number of times set by these bits)
111 = FINARIE) RE—kL#EIF5(100msec Hiccup)(Device attempts to restart continuously)
DT[2:0]: Delay Time =f&E D& H # ZEMEL#E (T HE5RE(RSP=01) , Retry FEf@(RSP=01,10)
( The number of time units that the device continue its operation after a fault is detected(RSP=01), retry intervals(RSP=01,10))

RS[2:0]:
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IOUT_OC_FAULT_LIMIT — Command 46h

The IOUT_OC_FAULT_LIMIT command sets the value of the output current, in amperes that cause the over
current detector to indicate an output over current fault condition. This command has two data bytes formatted in
the linear data format described.

IOUT_OC_FAULT | LlMIT:17/|~liﬂjha)i'-é:,ﬁﬂ*s_'&mrﬁuli?/ﬂ’c&u BEREHERICERACOREERBRICEFTREICTEELS5HE

REMSBHICERINES . T2\ MME 2 XA DYZTT—ET+—IVMIBYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514131211109 ]88 ]7][e6e]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME IOOCFL[15:0]

DEFAULT VALUE 1 1] 1o 1]Jo]JoJoJo]1]o]1]o]o]Jo]o

IOOCFL[15:0]: Output Over Current Fault Limit = The value is calculated according to the IOUT Linear data format
HBERBEEFRIE = 0UTY=7T—4274+—<vhrIELTHEE

IOUT_OC_FAULT_RESPONSE — Command 47h

The IOUT_OC_FAULT_RESPONSE command instructs the device on what action to take in response to an
output over current fault. The details of the IOUT_OC_FAULT_RESPONSE data byte are shown below.
IOUT_OC_FAULT RESPONSE XV KR IEFTNARICH ABERICLIBEERBICESVSBHEZ T REHDERICERASAETT,
IOUT_OC_FAULT_RESPONSE D LULVT—A/\(rETIZRLET,

»  Sets the IOUT_OC_FAULT (IOOCF) bit in the STATUS_BYTE register

»  Sets the IOUT (IOPOWF) bit in the STATUS_WORD register
» Sets the IOUT_OC_FAULT (IOOCF) bit in the STATUS_IOUT register
= The device notifies the host through SMBALERT
=  STATUSBYTE LY RA®M IOUT_OC_FAULT (IOOCREYrEHRELET
=  STATUSWORD L' R4®M IOUT (IOPOWF) Evh%EELET
= STATUSIOUT LY Z4® IOUT_OC_FAULT (I0OOCF) EvhERELET
= RAMIF/NA RS SMBALERT ML CEHMLET
COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 | 6 5 | 4 | 3 2 | 1 | o
ACCESS R/W R/W R/W
FIELD NAME RSP[1:0] RS[2:0] DT[2:0]
DEFAULT VALUE 1 | 1 1 | 1 | 1 0 | o0 | o

RSP[1:0]: LR7R> R (Response)
00 = T/INARIEFRBFF B EL<BIEHEIT D (Device continues operation without interruption)
01 = T/NARIEDT[2:0] DFE{IEETE TEIE (TS (Device continuous operation for the time specified by DT[2:0] in seconds)
10 = TINA RIS vy bF o (Device shuts down)
1= BEBERERICT, \4XHj H#EE:Z(Device output is disabled while the fault is present)
RS[2:0]: BE1TERE . RSP=01,10 SR ERF D HH%H(Retry Setting, effective only in the setting of RSP=01,10)
000 = T /LRI RA—FZEL%ELV(Device does not attempt to restart)
001 " 110 = TINA R(XZDHBEEE T RE2—LF B(Device attempts to restart the number of times set by these bits)
111 = FINARIE) RE—kL#EIF5(100msec Hiccup)(Device attempts to restart continuously)
DT[2:0]: Delay Time =f&E D& H # ZEMEL#E (T HE5RE(RSP=01) , Retry FEf@(RSP=01,10)
( The number of time units that the device continue its operation after a fault is detected(RSP=01), retry intervals(RSP=01,10))
¥ When RSP{1:0}=00, Device will switch to constant current control at its current value at the time that became OC_FAULT.
RSP{1:01=008$0C_FAULTIZ%>/-Bf A TEZ D ERETOEERHB_IVEDYET,

IOUT_OC_WARN_LIMIT — Command 4Ah

The IOUT_OC_WARN_LIMIT command sets the value of the output current that causes an output over current
warning. This value is typically less than output over current fault limit. This command has two data bytes formatted
in the linear data format described.

IOUT_OC_WARN_LIMIT JX R IFHE DB EREERERDOELRET IRICEAINES . BECOERIEAEROEEHIRELY/NEEES

NEFT . T—RNANME 2 AR DY=ZTTF—E7+—IMNIBYET,
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In response to the output current exceeds the output over current warning limit, the device:
HAERBBAESEHRELZER-HNERFERODLARVRELTT/NARIT:
= Sets the NONE OF THE ABOVE (NOTA) bit in the STATUS_BYTE register

The device notifies the host through SMBALERT

STATUS_WORD L X4 M I0UT (IOPOWF) EwhZERELET

RARMITINA AN S SMBALERT ZNLTEBALET

Sets the IOUT (IOPOWF) bit in the STATUS_WORD register
Sets the IOUT_OC_WARNING (IOOCW) bit in the STATUS_1OUT register

STATUS_BYTE L' X4 @ NONE OF THE ABOVE (NOTA)E WhEBRELET

STATUS_IOUT L' A4 M IOUT_OC_WARNING (I00CW) EwrEEBFELET

COMMAND FORMAT

Sixteen Bits signed

BIT NUMBER 514 13[12][11]10] 98] 7]6]5]4a4][3][2]1]o0
ACCESS RW
FIELD NAME IOOCWL[15:0]

DEFAULT VALUE 1] 1] 1

0 [1]JoJofJofJof[t1]o]oJofol]H

| 1

IOOCWL[15:0]: Output Over Current Warning Limit = The value is calculated according to the IOUT Linear data format
HABEREEHRE = IOUT)=F7T—474+—<vhIGELTHE

OT_FAULT_LIMIT — Command 4Fh

The OT_FAULT_LIMIT command sets the temperature, in degrees Celsius, of the device at which it should
indicate an over temperature fault. This command has two data bytes formatted in the linear data format described.
OT_FAULT LIMIT AV R IXEEDRETRMAIFERTHY . TNARICBRICLIBEEIFICOREELBAFHICRESEDLIITIERT BB

FERSND, T—RN\AME 2 NAbD) =T T—2TA—IIMMIEYET,

COMMAND FORMAT

Sixteen Bits signed

BIT NUMBER 514131211109 ]s8s]7]e6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME OTFL[15:0]
DEFAULT VALUE 1 11 1]JoJoJo[1]1]1]1]1]Jo]1]o]o

OTFL[15:0]: Over Temperature Fault Limit = The value is calculated according to the TEMP Linear data format

BEEEHIRE = TEMPY=7T—474+—<yhMIIELTEH

SOT_FAULT_LIMIT value is set at 5 °C step in the range of 100 °C to130 °C.
Set of FAULT value by setting values in this command is as follows.

Set to less than 105 °C — 100 °C

105 °C or more and less than 110 °C —Set to 105 °C
110°C or more and less than 115 °C —Set to 110 °C
115 °C or more and less than 120 °C —Set to 115 °C
120 °C or more and less than 125 °C —Set to 120 °C
125 °C or more and less than 130 °C —Set to 125 °C
130 °C or higher —Set to 130 °C

OT_FAULT_LIMIT{E[X100°C~130°CD FEFH T5°Cstep | TRESNE T .
COATVRTOREEIZKBFAULTIED R/ EIZLTOLSIZHYET,

105°Cki#5—100°CI=E&5E

105°CEL E110°Ck#—105°CIZERE
110°CLL E115°CER#E—110°CIZERE
115°CELE120°CRiFE —115°CIZERE
120°C L E125°CRiE—120°CIZER &
125°CEL E130°CkF—125°CIZERE
130°CLL_E—130°CIZERE

OT_FAULT_RESPONSE — Command 50h

The OT_FAULT_RESPONSE command instructs the device on what action to take in response to an over
temperature fault. The details of the OT_FAULT_RESPONSE data byte are shown below.
OT_FAULT_RESPONSE IR (& T/ M RITIBEIZ L HEERFICESLVSBIEE T RENDIERICEASNET , OT_FAULT_RESPONSE MFELLY

T—RNAMETFERLET,
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= Sets the TEMPERATURE bit in the STATUS_BYTE register

Sets the OT_FAULT (OTF) bit in the STATUS_TEMPERATURE register
The device notifies the host through SMBALERT

STATUS_BYTE LY A4 M TEMPERATURE Ewh &R ELET

STATUS_TEMPERATURE L' X4 @ OT_FAULT (OTF) EwrZEHRELET
RAMZT /AL A DD SMBALERT 2L TEEILET

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 | 6 5 | 4 | 3 2 | 1 | 0
ACCESS RIW RIW RIW
FIELD NAME RSP[1:0] RS[2:0] DT[2:0]
DEFAULT VALUE 1 | 1 1 | 1 | 1 0 | o | o

RSP[1:0]: LR7R> R (Response)

00 = F/INA RITH BT BT EL<ENEHRITB(Device continues operation without interruption)

01 = T/NARIIDT[2:0] DI ELIERTE TE)EHi(TS(Device continuous operation for the time specified by DT[2:0] in seconds)

10 = TINARIEL ¥ YRS 2 (Device shuts down)

1= BEERERBICTN\ARENZEDF-. BEIFICERTVOXGIHEY
(Device output is disabled while the fault is presentmoreover, hysteresis control on restart)

RS[2:0]: BE1TERE. RSP=01,10 SR ERF D HH%H(Retry Setting, effective only in the setting of RSP=01,10)

000 = T /LRI RA—FrZEL%ELV(Device does not attempt to restart)

001 " 110 = TS RIEZZDHE R T RASP—LF B(Device attempts to restart the number of times set by these bits)

111 = FINA R(E) RE—FL#EITB(Device attempts to restart continuously)
DT[2:0]: Delay Time =[EE D& H % (ZEN{EL# (TS EREI(RSP=01) , Retry fEIFR(RSP=01,10)

( The number of time units that the device continue its operation after a fault is detected(RSP=01), retry intervals(RSP=01,10))
3When RSP{1:0}=11 and RS{2:0}=111 restart once the temperature set by OT_ WARN_LIMIT shown in the next section the temperature of the device.

RSP{1:0}=11 B DRS{2:01=1 11 DB LT/ A RADRENRIE TR T OT_ WARNLIMITCER EL - BEIZHE S5 RP—FLET,

OT_WARN_LIMIT — Command 51h

The OT_WARN_LIMIT command sets the temperature, in degrees Celsius, of the device at which it should
indicate an over temperature warning alarm. This value is typically less than the over temperature fault limit. This
command has two data bytes formatted in the linear data format described.

OT_WARN_LIMIT Y R(ZREEDHETHEMITIERTHY. TN RICEBRICLIEHFICOREBEBARHICRESEDLLIITHERTDEIC
EASND, BETBREZSOHRESY/NSCERESND TN IMEL 2 (DT T—ET4—IMIGYET,

In response to the temperature exceeds the over temperature warning limit, the device:
BRELHIREFRRREREROL AR RELTT /N RIE:

= Sets the TEMPERATURE bit in the STATUS_BYTE register

= Sets the OT_WARNING (OTW) bit in the STATUS_TEMPERATURE register
The device notifies the host through SMBALERT

STATUS BYTE LY R4M TEMPERATURE Ewr AR ELET

STATUS_TEMPERATURE L' X4 @ OT_WARNING (OTW) EwkZEi&ELET

RAMZT /AL A DD SMBALERT 2L CTEEILET

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 ][13[12][11]10] 98] 7]6]5]4a4][3][2]1]o0o0
ACCESS RIW
FIELD NAME OTWL[15:0]

DEFAULT VALUE 1 [ 117 1JoJoJoJ1[1[1]JofJo]1]1]Jo]o

OTWL[15:0]: Over Temperature Warning Limit = The value is calculated according to the TEMP Linear data format
BREERIRE =TEMP)=7T—427+—<vrIELTHEE
3 OT_WARN_LIMIT value is set at 5 °C step in the range of 100 °C to130 °C.
Set of WARN value by setting values in this command is as follows.
Set to less than 105 °C — 100 °C
105 °C or more and less than 110 °C —Set to 105 °C
110°C or more and less than 115 °C —Set to 110 °C
115 °C or more and less than 120 °C —Set to 115 °C
120 °C or more and less than 125 °C —Set to 120 °C

http://www.fdk.com Page 29 of 45 Ver 1.3 Feb. 19, 2018



F D K Delivering Next Generation Technology

KD Series

FPK*48*01209** Preliminary Data Sheet

36-75Vdc Input, 9A, 12Vdc Output

125 °C or more and less than 130 °C —Set to 125 °C

130 °C or higher —Set to 130 °C

OT_WARNLIMIT{E&[3100°C~130°C D §iF T5°Cstepl=THRESNET,
COATVRTOREEIZKAWARNED B E LT D LSIZHYET,
105°Ck#—100°CIZ B} 5E

105°CLLE110°CRiE—105°CIZERE
110°CLLE115°CRF—110°CIZERE

115°CEL E120°Ck#H—115°CIZERE

120°CLL E125°CkR#—120°CIZERE

125°CEL E130°CRFE—125°CICRRE

130°CLL_E—130°CIZERE

VIN_OV_FAULT_LIMIT — Command 55h

The VIN_OV_FAULT_LIMIT command sets the value of the input voltage that causes an input over voltage fault.
This command has two data bytes formatted in the linear data format described.

VIN.OV_FAULT LIMIT AXUREANBENCOHEEEICLDIANBEEEEERESELHEZIHEASNET . T—H/N\AME 2 A4+ DY=T
T—RI+—TYMIBYET,

COMMAND FORMAT Sixteen Bits signed

BIT NUMBER 514131211109 ]88 ]7][e6e]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME VIOVFL[15:0]

DEFAULT VALUE 1 1] 1o 1]Jol1]1]JoJol1]1]1]o]Jo]o

VIOVFL[15:0]: Input Over Voltage Fault Limit = The value is calculated according to the VIN Linear data format
ANBEEEZHIRE =VIN)=7T—47+—<yMIGCTEH

VIN_OV_FAULT_RESPONSE — Command 56h

The VIN_OV_FAULT_RESPONSE command instructs the device on what action to take in response to an input
over voltage fault. The details of the VIN_OV_FAULT_RESPONSE data byte are shown below.
VIN.OV_FAULT RESPONSE O Y YV FRIETNARICANBERICLKIBEERICESVSIBEZ T RENOEFRICHEAIAET,
VIN_OV_FAULT_RESPONSE DF#LL\T—RN\AbETITRLET,
» Sets the NONE OF THE ABOVE (NOTA) bit in the STATUS_BYTE register
= Sets the INPUT (INWF) bit in the upper byte of the STATUS_WORD register
»  Sets the VIN_OV_FAULT (VIOVF) bit in the STATUS_INPUT register
The device notifies the host through SMBALERT
STATUS_ BYTE L' X4 NONE OF THE ABOVE (NOTAE W ELET
STATUS WORD L' 24D INPUT (INWF) EVhERELET
STATUSINPUT L R4 VIN.OV_FAULT (VIOVF) EvhEBRELET
RANMZF /AL R A D SMBALERT ZA L TEMLET

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 | 6 5 | 4 | 3 2 | 1 | 0
ACCESS RIW RIW RIW
FIELD NAME RSP[1:0] RS[2:0] DT[2:0]
DEFAULT VALUE 1 | 1 1 | 1 | 1 0 | 0 | 0

RSP[1:0]: L A7R> R (Response)

00 = F/INA RITH BT BT E4L<ENZHRITS(Device continues operation without interruption)
01 = F/NARIEDT[2:0] DFEAIERTE TEIEHi TS (Device continuous operation for the time specified by DT[2:0] in seconds)

10 = TINARIE S yhE I (Device shuts down)

1= BEEREBICTN\ARABHEEHF-. BEEBFICEXRTURGEAY
(Device output is disabled while the fault is presentmoreover, hysteresis control on restart)

RS[2:0]: BiL1TERE . RSP=01,10 X E B D & H %M(Retry Setting, effective only in the setting of RSP=01,10)

000 = T/ LRI RE—FrZEL%L(Device does not attempt to restart)

001 " 110 = TINARIZZDHEEE T AR —KF B(Device attempts to restart the number of times set by these bits)

111 = FINARIE) RE—kL#EIF5(100msec Hiccup)(Device attempts to restart continuously)
DT[2:0]: Delay Time =f&E D& H # ZEMEL#E (T HE5RE(RSP=01) , Retry FEf@(RSP=01,10)

( The number of time units that the device continue its operation after a fault is detected(RSP=01), retry intervals(RSP=01,10))

http://www.fdk.com

Page 30 of 45

Ver 1.3 Feb. 19, 2018




F D K Delivering Next Generation Technology
KD Series

FPK*48*01209** Preliminary Data Sheet

36-75Vdc Input, 9A, 12Vdc Output

VIN_OV_WARN_LIMIT — Command 57h

The VIN_OV_WARN_LIMIT command sets the value of the input voltage that causes an input voltage high
warning. This value is typically less than the input over voltage fault limit. This command has two data bytes
formatted in the linear data format described.

VIN.OV_WARN_LIMIT IR VR IFANBENCOREEICLDIANBERTEEERESEILZIEREINET . BRIFTANBEEEZOFIRES
YINSCREESNET , T—HNAME 2 RAPD Y= T F—RTA— VMY ET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 13[12][11]10] 98] 7]6]5]4a4[3][2]1]o0
ACCESS RIW
FIELD NAME VIOVWL[15:0]

DEFAULT VALUE 1 11 Jo]J1]Jo]1]oJoJoJoJ1]oJoJo]o

VIOVWL[15:0]: Input Over Voltage Warning Limit = The value is calculated according to the VIN Linear data format
ANBEFZEEFHRIE = VINJ=ZF7T—274+—<IvhIELTHE

In response to the input voltage exceeds the input over voltage warning limit, the device:
ANBEFELHREZERANBEEREROLARVRELTT /NI RIE:

Sets the NONE OF THE ABOVE (NOTA) bit in the STATUS_BYTE register
Sets the INPUT (INWF) bit in the upper byte of the STATUS_WORD register
Sets the VIN_OV_WARNING (VIOVW) bit in the STATUS_INPUT register
The device notifies the host through SMBALERT

STATUS_BYTE L' X4 @ NONE OF THE ABOVE (NOTA)E W ELET

STATUS_WORD LU RAM LI/ NAFZ#H B INPUT (INWF) EVrERELET

STATUSINPUT L' XM VIN.OV_WARNING (VIOVW) EVrEBRELET

RARMZT /AL AH D SMBALERT 2L TEEILET

VIN_UV_WARN_LIMIT — Command 58h

The VIN_UV_WARN_LIMIT command sets the value of the input voltage that causes an input voltage low warning.
This value is typically greater than the input under voltage fault limit and the warning alarm is masked until the
input voltage exceeds the value set by the VIN_ON command and the device has been enabled. This command
has two data bytes formatted in the linear data format described.

VIN.UV_.WARN_LIMIT IR [EANBEACOREMEICEDANBEEESERASELHLEIFERAINFET . BEFIANBEEEESHIRMBESLY
REGEEESN, AAEEIF VINON aATURICTHRESNIELEBADETITO DT NI AN E DR ETHIEICTI—LDNIRISNS, T—4
NAME 2 NARD) =T T—=BTA—IMIBYET,

X1t is not equipped with an input voltage low fault detection function in this device.

ATIARIZFADEEEEERLBEIIEELTEVFEEA.

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 5141312111098 |]7][]e6]5]4]3]2]1]o0o0
ACCESS RIW
FIELD NAME VIUVWL[15:0]

DEFAULT VALUE 1 1] 1o 1]Jo]Jo[1]Jo]JoJoJo]1]1]o]o

VIUVWL[15:0]: Input Under Voltage Warning Limit = The value is calculated according to the VIN Linear data format
ANBEEEEEFIRIE =VIN)=F7T—27+—IYMIELTEH

In response to the input voltage is below the input under voltage warning limit, the device:
ANBERGEESHIREE FTR>EANEEFEROL ARV RELTT NS RIF:
= Sets the NONE OF THE ABOVE (NOTA) bit in the STATUS_BYTE register
Sets the INPUT (INWF) bit in the upper byte of the STATUS_WORD register
Sets the VIN_UV_WARNING (VIUVW) bit in the STATUS_INPUT register
The device notifies the host through SMBALERT
STATUS_BYTE L' X420 NONE OF THE ABOVE (NOTAEwhEEELET
STATUS WORD L RAM EfI/3A+THS INPUT INWF)E VR ELET
STATUSINPUT L' R4 VIN.UV_ WARNING (VIUVW) EVhERELET
RANMZF /AL R A D SMBALERT ZA L TEMLET
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POWER_GOOD_ON - Command 5Eh

The POWER_GOOD_ON command sets the output voltage at which an optional POWER _GOOD signal should
be asserted. The data bytes are two bytes formatted according to linear data format described.
POWER_GOOD_ ONIaYURIEFH ABEEECDHREMEICEY ., 773D POWER GOOD EENE RSN BBIFERINET , T—2/ (M F 2
ARDY=FT—RIT+—IIMIBYET,
¥ This command , when “1” (ACPF) Bit 2 of MFR_ALERT_ARA_CONFIG - Command D3h , POWER_GOOD output to SMBALERT pin
Function as SMBALERT pin is lost at this time
The value set in (PGDL) bit 0 of MFR_ALERT_ARA_CONFIG- Command D3h for logic of POWER_GOOD output.
M7 FIZMFR_ALERT_ARA_CONFIG — Command D3h@E "y F2(ACPF)A”1” M L& D & SMBALERTE >/ [ZPOWER GOODH hZELE T,
CDEEICIESMBALERTEV ELTOMEEIX kI ET
POWER_GOODH A M RKIEIZDLVTIXMFRALERT_ARA_CONFIG - Command D3h®DE v O(PGDL) CERSEL-EELYETS,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 5[14]13[12]11]10]9o8]7]e6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME PGSON[15:0]

DEFAULT VALUE oJoJoJ1]o[1]Jo]1]1]JoJo]1]1]o]1]o

PGSON[15:0]: Output Power Good Signal On Limit = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
H /D =T IR EBAUHIRIE =VOUT MODEaRURICTERESNIVOUTY =7 F—2T74+—<vhIELTHEE

POWER_GOOD_OFF — Command 5Fh

The POWER_GOOD_OFF command sets the output voltage at which an optional POWER _GOOD signal should
be negated. The data bytes are two bytes formatted according to linear data format described.
POWER_GOOD_ON v KRG NEREEZZDHRFEEIZKY . A T3> D POWER GOOD EEMNEM SN IEZCFERINET, T—2/ 1R 2
NARDY =T T—EBITA—TIMNIBYES,
¥ This command , when “1” (ACPF) Bit 2 of MFR_.ALERT_ARA_CONFIG - Command D3h , POWER_GOOD output to SMBALERT pin
Function as SMBALERT pin is lost at this time
The value set in (PGDL) bit 0 of MFR_ALERT_ARA_CONFIG- Command D3h for logic of POWER_GOOD output.
Z M3 KIZMFRALERT_ARA_CONFIG - Command D3h@E v F2(ACPF)H"1” M &E D HSMBALERTE >~ IZPOWER GOODHE A%ELETY .
CDEEIZIZSMBALERTE ELTHOMREIT DN ET
POWER_GOODH A MK E (= DLV TIXMFR ALERT_ARA_CONFIG - Command D3h®DE v O(PGDL) TEREL=EELYET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514131211109 ]88 ]7][e6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME PGSOFF[15:0]

DEFAULT VALUE oJoJoJ1]JoJo[1][1]JoJo]J1t]1]Jo]1]o]o

PGSOFF[15:0]:0utput Power Good Signal Off Limit = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
HAHRD—SYRIESA JHIRIE = VOUT MODEaR U RIZTEHRESNIZVOUT) =7 F—2T7+—< vk IELTHEE

TON_DELAY — Command 60h

The TON_DELAY command sets the time, in milliseconds, from when power conversion start condition is received
until the output voltage starts to rise. This command has two data bytes formatted in the linear data format
described.

TONDELAY v RIZEMBDBRETIV IV FEMTHY ., ENERMARKELZZ T THOENEE LR REECORMBEICERAINET,
T—RNRAME2 A D) =T T—2T7+—IYMMIBGYET,

COMMAND FORMAT

Sixteen Bits signed

BIT NUMBER 5[14]13[12]11M]10]9o8]7]e6]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME TOND[15:0]

DEFAULT VALUE 1 1] 1] o] 1] o]

oJ]oJo|]1]o]1]o]ofJo]o

TONDI[15:0]: Output Voltage Turn On Delay = The value is calculated according to the Time Linear data format
HABEAVETALAE = Time) =7 T—27+—<UMIGLTHEE
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TON_RISE — Command 61h

The TON_RISE command sets the time, in milliseconds, from when output voltage starts to rise until the voltage
has entered the regulation band. A value of 0 ms instruct the device to bring its output voltage to the programmed
regulation value as quickly as possible. This command has two data bytes formatted in the linear data format
described.

TONRISE IXURIFBDBRETIY AV FBEuTHY  HNBEED LRFBNSBEENREEEISET 2FETORMBREITFEAINET, Oms
REFFETTOY ILINIREBITET DEOUIRELBYES  T—HNAME 2 MM DIV =T T—ET+—IVMIBYETS,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 15 14[13[12[11]10] 9|87 ]6]5]a[3[2]1]o0
ACCESS RIW
FIELD NAME TONR[15:0]

DEFAULT VALUE 11l 1o 1]Jo]JofJo]1]1]1]1]o]Jo]Jo]o

TONR[15:0]: Output Voltage Rise Time = The value is calculated according to the Time Linear data format
HABEIL EMNYHIE = Time)=7T—427+—<YMIELTEH

TOFF_DELAY — Command 64h

The TOFF_DELAY command sets the time, in milliseconds, from a stop condition is received until the unit stops
transferring energy to the output. This command has two data bytes formatted in the linear data format described.
TOFFDELAY v R FRHDKRETIVEIAVFEMTHY ., FLEGRRZ T THLI=VFDERE NEFLEFTORMBREICERINET ., T—
BINAME 2 NAbDY =T TR+ —TYMIBYFET,

¥ This command is valid only when the value of “0” OFPA bit of bit “0” ON_OFF_CONFIG (command 02h).

ZOa7FIE ON_OFF_CONFIG(IZ K 02h)DEYR"0" M OFPAE YR 0" DIED LEDHFHELYET

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514131211109 ]88 ]7][e6e]5]4]3]2]1]o0
ACCESS RIW
FIELD NAME TOFD[15:0]

DEFAULT VALUE 1 1] 1]Jo]1]Jo]JoJ]oJoJ]oJ]oJo]J]oJ]o]Jo]o

TOFD[15:0]: Output Voltage Turn Off Delay = The value is calculated according to the Time Linear data format
HAOBEATTALAE = Time) =7 T—274—3YMIGLTEE

TOFF_FALL — Command 65h

The TOFF_FALL command sets the time, in milliseconds, from the end of the turn off delay time until the voltage
is commanded to zero. This command can only be used with a device whose output current can sink enough
current to cause the output voltage to decrease at a controlled rate. A value of 0 ms instruct the device to bring
its output voltage to zero as quickly as possible. This command has two data bytes formatted in the linear data
format described.

TOFF_FALL T RIIBHDBFRETIVLAVFEETHY . A 7TILADERDYNSEED 0 ISETHETORBFEISERASLET . COIT
VR ABEDETHRESNI-HFEL—MIERoNEEIITHACERESI AL IEN TEDLEITHATEEY . . Oms FHEIFFETH N
BRE#0I1TETARIGIERERYET, T—HAME 2 XA+ DY=TF FT—E2T+—< VMY ES,

¥ This command is valid only when the value of “0” OFPA bit of bit “0” ON_OFF_CONFIG (command 02h).

ZMaTUFIE ON_OFF_CONFIG(IZ/ K 02h)DEYR"0" M OFPAE YR 0" DIED EEDHBFHELVET

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 5141312111098 |]7][]e6]5]4]3]2]1]o0o0
ACCESS RIW
FIELD NAME TOFF[15:0]

DEFAULT VALUE 1 11 Jo]J1]Jo]Jo[1]JoJoJo]J1]1]o]o]o

TOFF[15:0]: Output Voltage Fall Time = The value is calculated according to the Time Linear data format
HABEILTYBKEIE =Time)=7T—4274+—<vMIGELTER
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Preliminary Data Sheet

The STATUS_WORD command returns two bytes of information with a summary of the device’s fault condition.
Based on the information in these two bytes, the system controller can get more information by reading

appropriate status registers.
STATUS WORDIYUR(E, TNARDEEREDBEL 2\ FDERTRLES . S22/ (FDFERICEKY DRTLEBRAANETLLORS
REEHAAD CETELGDFLWVVERZAFHESLZLITHYET,

COMMAND FORMAT Bit Field - Sixteen Bits Unsigned (High Byte)
BIT NUMBER 15 14 13 12 11 10 9 8
ACCESS R R R R R R R R
FIELD NAME VOWF IOPOWF INWF RES12 PGD RES10 RES09 RES08
DEFAULT VALUE 0 0 0 0 0 0 0 0
COMMAND FORMAT Bit Field - Sixteen Bits Unsigned (Low Byte)
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R R R R R R R R
FIELD NAME RESO07 RES06 VOOVF IOOCF RESO03 TMPWF CMLF NOTA
DEFAULT VALUE 0 0 0 0 0 0 0 0

VOWF: H A BEDZELEEIRRE (Output Voltage Warning Or Fault Condition)
0= ZLHEAOEZIREELEL (No warning or fault condition has occurred)
1= BEMEEIREFKLE (Warning or fault condition has occurred)
IOPOWF: HH A EFREBHDELEASFEEIREE (Output Current or Output Power Warning or Fault Condition)
0= ZBLEOEEIREELEL (No warning or fault condition has occurred)
1= BEMEEIREFKE (Warning or fault condition has occurred)
INWF: ANBEERBEHDZEOEEINEE (Input Voltage, Input Current, or Input Power Warning or Fault Condition)
0= ZLEDOEEREELEL (No warning or fault condition has occurred)
1= Z2EMNESIREFEAE (Warning or fault condition has occurred)
PGD: /NT—HYREE. £E=BZBEILIBETIREEIZLESD (Power Good Signal, If Present, Is Negated Condition)
= BEIREETILLELM(No negated condition has occurred)
1 = B EIRRE(Negated condition has occurred)
VOOVF: HHEFEBBICKBEZIRAE (Output Over Voltage Fault Condition)
0= [EEIREEEL (No fault condition has occurred)
1= EEREEHRAE (Fault condition has occurred)
IOOCF: HAEFRBBIZKBEEIREE (Output Over Current Fault Condition)
0= EEIRELEL (No fault condition)
1= [EEIKE (Fault condition)
TMPWF: BENDZEPEEIREETemperature Warning or Fault Condition
0= ZLEAOEZIREELEL (No warning or fault condition has occurred)
= BEDOEEIREFAE (Warning or fault condition has occurred)
CMLF: @&{g, AEY, O v DEEIREE (Communication, Memory or Logic Fault Condition)
0 =fEZEIRAELEL (No fault condition has occurred)
1 =[EEZIREEFH A (Fault condition has occurred)
NOTA: STATUS_ WORD[7:1]LLS DEZEASZE L REE (Fault or Warning Condition not Listed in Bits [7:1] of STATUS_WORD)
= BEDPEEIREEEL (No warning or fault condition has occurred)
1= BEPEEIREEFELE (Warning or fault condition has occurred)
RES**: Reserved

STATUS_VOUT - Command 7Ah

The STATUS_VOUT command returns one byte of information of the device’s output voltage warning or fault

condition.
STATUS.VOUT v RIE, TNARADE N EREICET IEEFIFZEEREOHEE | NA+OFEHRTRLET,
COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R R R R R R R R
FIELD NAME VOOVF VOOVW VOUVW VOUVF VOMW RES[02:00]
DEFAULT VALUE 0 0 0 0 0 0 | 0 0
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VOOVF: A EEBBIZLDEZIKEE (Output Over Voltage Fault Condition)

0= [EEIREELEL (No fault condition has occurred)

1 =[EEIREEFH A (Fault condition has occurred)
VOOVW: HABFEBBEIZLDZEIKNEE (Output Over Voltage Warning Condition)

= Z2EIKEEEL (No warning condition has occurred)

1 = EEIRBEFE 4 (Warning condition has occurred)
VOUVW: HHABEXREIZEDZELEIREE (Output Under Voltage Warning Condition)

0 =Z&£4RAEHEL (No warning condition has occurred)

1= Z2EIKEEFHEAE (Warning condition has occurred)
VOUVF: HAOBEEXRGEIZELAEEILRE (Output Under Voltage Fault Condition)

0 =fEZEIREELEL (No fault condition has occurred)

1 =[EEIREEF A  (Fault condition has occurred)
VOMW: IR KRR AEE(VOUT MAXTTURIZKBERE)NZLDELEKEE (Maximum Output Voltage (Set by the VOUT_MAX command) Warning
Condition)

JREEZEL (No warning condition has occurred)

REEFE A (Warning condition has occurred (An attempt has been made to set the output voltage higher than the maximum output

=

0 =fEZIREELEL (No fault condition has occurred)
1 =[EEIREEFH A (Fault condition has occurred)

TOFFMW:EBEA 7B DB ERE AR KEHEIBIZ LS5 ZE KA (Voltage Turn Off Delay Exceeds the Maximum, Warning Condition)
0 =Z&£IREEEEL (No warning condition has occurred)
1= ZEIREFKE (Warning condition has occurred)

RESO00: Reserved

STATUS_IOUT — Command 7Bh

The STATUS IOUT command returns one byte of information of the device’s output current warning or fault
condition.
STATUSIOUT AR UKRIE, TS RADE N ERICETIBEF-FEHREOHREL 1 NMFOBEHRTERLET.

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R R R R R R R R
FIELD NAME IOOCF RES06 | 100CW RES[04:00]
DEFAULT VALUE 0 0 0 0 | 0 | 0 | 0 | 0

IOOCF: HAERBBIZLBEEIREE (Output Over Current Fault Condition)
0= EEIRELEL (No fault condition has occurred)
1= EEIREEHAE (Fault condition has occurred)
I00CW: HABEFRBBIZKDELEIKEE (Output Over Current Warning Condition)
= ZELEBRBEEL (No warning condition has occurred)
= BEIREEFSE (Warning condition has occurred)
RES**: Reserved

STATUS_INPUT — Command 7Ch
The STATUS_INPUT command returns one byte of information of the device’s input voltage warning or fault

condition.
STATUSINPUT TR, TNAARDAABEICEHTIEETFEFEERKEOBMEE 1 N(FDOFHRTRLET,

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R R R R R R R R
FIELD NAME VIOVF | VIOVW | VIuvw RES[04:00]
DEFAULT VALUE 0 0 0 0 | o | 0 | o | 0

VIOVF: ANBEBBIZLDEEIKEE (Input Over Voltage Fault Condition)
0= [EEIREEEL (No fault condition has occurred)
1= EEREEHRAE (Fault condition has occurred)
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VIOVW: ANEEBBIZKBZELEIREE (Input Over Voltage Warning Condition)
0= ZLIREELEL (No warning condition has occurred)
1 =ZLEIRBEFELE (Warning condition has occurred)
VIUVW: AHBEETIZKDZLIREE (Input Under Voltage Warning Condition)
= Z2EIKEEEL (No warning condition has occurred)
1= ZEIRBEFKE (Warning condition has occurred)
RES**: Reserved

STATUS_TEMPERATURE — Command 7Dh
The STATUS_TEMPERATURE command returns one byte of information of the device’s temperature warning or

fault condition.
STATUS_TEMPERATURE AV RI&, TNARADBREICETABEEFFFZEREOBEE | N(FOFERTRLET,

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R R R R R R R R
FIELD NAME OTF OTW RES[05:00]
DEFAULT VALUE 0 0 0 | o | 0 | 0 | 0 | 0
OTF: BEREBBIZLDEZIREE (Over Temperature Fault Condition)
0= EEIREESL (No fault condition has occurred)

1= EEIREEFHKE (Fault condition has occurred)
OTW: EMEREBIBIZKDZELIREE (Over Temperature Warning Condition)
0= ZEIREELEL (No warning condition has occurred)
= BELERREF AL (Warning condition has occurred)
RES**: Reserved

STATUS_CML — Command 7Eh
The STATUS_CML command returns one byte of information of the device’s communication, memory and logic

warning or fault condition.
STATUSIOUT IWURIE. TS RADIZEIE - AEY - 0DV BT IEEFFESREDBEEL 1 NMFOBEHRTELET,

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R R R R R R R R
FIELD NAME IVCMD RES[06:02] OCOMF RES00
DEFAULT VALUE 0 0 | 0 | 0 | 0 | 0 0 0
IVCMD: &SN WLMEXIGELAWNIAT R D 2E (nvalid or Unsupported Command Received)

0 =B34 (No invalid or unsupported command has been received)

1 =M MEI LAY REERZ(E (Invalid or unsupported command has been received)
OCOMF: ZDhDEIEFEEIREE (Other Communication Fault Condition)

0= FDMD) X EEEIEE (No fault condition others than listed has occurred)

1= ZOD) AV EEEEZE 4 (Fault condition others than listed has occurred)
RES**: Reserved

READ_VIN — Command 88h

The READ_VIN command returns the input voltage in volts. The returning two data bytes are formatted in the
linear data format described.
READ_VIN IX R DBRYEEL TIERILMNEF DA NBEITHYET  T—2N\A ML 2 A DY ZT T—ET+—T MY ET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514131211109 ]88 |]7][]6]5]4]3]2]1]o0
ACCESS R
FIELD NAME RVIN[15:0]

DEFAULT VALUE 1 1] 1]Jo]1]Jo]JoJ]oJoJ]oJ]oJo]J]o]Jo]Jo]o

RVIN[15:0]: Read Input Voltage = The value is calculated according to the VIN Linear data format
ANEEDFTAAE = VINJ=FT—2T7+—yMIELTHEE
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READ_VOUT — Command 8Bh

The READ_VOUT command returns the actual, measured output voltage of the device. The returning two data
bytes are formatted in the same linear data format as set by the VOUT_MODE command described.
READ_VOUT IRV RDRYEELTIFTNAROE N BEEDOERBEIZAYET , T—R/\IME 2 NAbDIV =T T—R2T+—IMBYET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514131211109 ]s8s]7][6]5]4]3]2]1]o0
ACCESS R
FIELD NAME RVOUT[15:0

DEFAULT VALUE oJ]oJ]oJo]oJ]oJo]J]oJ]oJo]J]oJ]oJo]J]o]o]Jo

VOUT[15:0]: Read Measured Output Voltage = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
HABEAIEEDFAAE = VOUT MODEIYURIZTHRESNIZVOUTY=7 T—4274+—<yMIIELTEH

READ_IOUT — Command 8Ch
The READ_IOUT command returns the measured output current in amperes. The returning two data bytes are

formatted in the linear data format described.
READ IOUT X R DBRVEELTIETNARDTURFEFOHEABRICHEYET . T2/ MME 2 3( D) =7 F—2T7+— YR YFET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514131211109 ]88 |]7][6]5]4]3]2]1]o0
ACCESS R
FIELD NAME RIOUT[15:0]

DEFAULT VALUE 1 1] 1]Jo]1]Jo]JoJ]oJoJ]oJ]oJo]J]o]Jo]Jo]o

RIOUT[15:0]: Read Measured Output Current = The value is calculated according to the IOUT Linear data format
HEAERBEBEDZRAAE = IOUTY=F7T—2T7+—YMIIZHLTHEE

MFR_MODEL - Command 9Ah

The MFR_MODEL command is used to either set or read the manufacture’s model number. The command has
fourteen data bytes and the default string value is"FPKD48*(101209*A”.
*M:TorS:T:IMD type ,S:SMD type
*@):PorN:P:Remote_ON/OFF Active high; i.e. pull the On/Off control pin high to start the device
N: Remote_ON/OFF Active low; i.e. pull the On/Off control pin low to start the device

MFRMODEL IZ VR FREVBOEZEEILLKEELZHZALITHICERASISNET . ATUFE 14 N SAY DHEEXFS
[&"FPKD48+01209%A” LAY ETF
*:TorS:T:IMD type,S:SMD type
*2:PorN: P:H 79747, DFY On/Off FIHIELE H BRETHILICKYT NI RDBBEILET

NLZOT47 . DFYOn/OffflfHIELE L BRETBHILICKYT /A ANEBILET

MFR_REVISION — Command 9Bh

The MFR_REVISION command is used to either set or read the manufacture’s revision number. The command

has two data bytes.
MFR_REVISION O FIFHEDMBBE S EZREL LI ELHRAZTHICERAIND, AT RIE2/ /MBS HYET,

MFR_ALERT_ARA_CONFIG — Command D3h

The MFR_ALERT_ARA_CONFIG command configures the SMBALERT/PGOOQOD control pin functions and the
ISHARE_O control pin functions and the SMBus Alert Response Address (ARA) and the sets the polarity of the
POWER_GOOD signal either negative logic or positive logic. The details of the MFR_ALERT_ARA_CONFIG data

byte are shown below.
MFR_ALERT_ARA_CONFIG <> K& SMBALERT/PGOOD. ISHARE_O D%l > # a4 L . SMBus Alert Response Address (ARA) BT}
POWER_GOOD {EENEAREMNZRTET S EAINEI, MFR ALERT_ARA CONFIG DLW\ TF—A/\AMEHREZ TITRLET,
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COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R/W R/W R R/W R R/W R/W R/W
FIELD NAME TSTOVP TSTOCP RES05 ARA RES03 ACPF ISRPF PGDL
DEFAULT VALUE 0 0 0 0 0 0 0 1
TSTOVP: & HIEIZOVPEFESH 5T AME—R(OVP TEST MODE)
0= @BEE—F

0 = Normal MODE
1 = 3&%I|8IZOVPIZEH H(RESPONSEILVOUT OV _FAULT RESPONSE(41h) DR EIZHES)
1 =TEST OVP
TSTOCP:&#I#ICOCPEF A X 5T AME—F(OCP TEST MODE)
0= BEE—F
0 = Normal MODE
1 = 5&HIAIZOCPIZEH# H(RESPONSEIXIOUT_OC_FAULT_RESPONSE(47h) D& EIZH3)
1 =TEST OCP
ARA: 75—RISZETF7RL X (Alert Response Address)
0 = ARAZES. T /N RIESMBALERT#7 H—hLTET/NARTRLADEE
0 = ARA not functional, device remains at the device’ s address when SMBALERT# is asserted
1=ARA B3 T/AARIESMBALERT#E T H—hLT=5, T/3\1 RILARAIZD HEE
1 = ARA functional, device respond to ARA only, when SMBALERT# is asserted
ACPF: SMBALERT#l| 1> #8E (SMBALERT Control Pin Functions)
0 = SMBALERTEY H Hikgs
0 = SMBALERT pin output function
1 = PGOODE » H h#ge
1 = PGOOD pin output function
ISRPF:ISHARE_O#|fHIt4%RE
0= ERVIFTIVIAEM
0 = Current sharing enable
1= EBROTVOTED
1 = Current sharing disable
PGDL: POWER_.GOOD {E5i#¥ (POWER_.GOOD Signal Logic)
0= &i%¥ :POWERGOOD =0- 7H—k, POWER.GOOD =1- 7H—MMSLE
0 = Negative logic - POWER_GOOD = 0 — Asserted, POWER_GOOD = 1 - De—asserted
1= IEi#¥E:POWER GOOD = 1 -74H—k, POWER.GOOD =0 - 7H—N=1E
1 = Positive logic - POWER_GOOD = 1 — Asserted, POWER_GOOD =0 - De—asserted
RES**: Reserved

MFR_PMBUS_ADDRESS_SEEK — Command ECh

The MFR_PMBUS_ADDRESS_SEEK command is a command to retrieve a number of PMBUS address of the
slave device that the host is connected to PMBUS.This command is write only and there are no data bytes
accompanied with this command.

MFR_PMBUS_ADDRESS_SEEKAZ K IE, IRAFAPMBUSIZ DA > TWVD AL —T T/ ADPMBUSTRL ADBE S ERET H1=HDITURT
T, ZOATUREERAAFDAFH T, ZOATURIZIFZT—EN\AMEHYER As

ADDRESS_SEEK PROTOCOL

1 7 11 8 101
DEVICE COMMAND
S ADDRESS ' | CODE A

Tt

S — Start Condition

P — Stop Condition

W — Write (Bit value of 0)

A — Acknowledge (This bit position may be 0 for an ACK or 1 for a NACK)

|:| SMBus is Accessed by the System Controller
[] SMBus is Accessed by the Device
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PMBus PROTOCOLS

The device supports following PMBus protocols with and without a packet error code (PEC). Below is key to the
protocol diagrams in this section.
FINM A&y b IT5—a—R(PEC)HNE B ELICEHL T RIZHS PMBus FORILITH ST YR—IELET, FIEIDEYIavIZhHIBELD
TErALDEA TS LITHYET
X This device does not have a support of PEC.

AT IMRIZPECOYR—MILTEYVEE A,

(1)WRITE BYTE/WORD PROTOCOLS

NAL/T—ROERAHFTORNL

The first byte of a Write Byte/Word access protocol is the command code. The next one or two bytes,
respectively, are the data to be written to the device.

FTOERDEZEIL—ILELT. NI/ T—FDERAHFDRH/NAMEATURI—RTT, TORITIH DN E2N\AMEIFNERT /AL RIZ
EFALTHELTHRONET,

S — Start Condition

P — Stop Condition

SR — Repeated Start Condition

R — Read (Bit value of 1)

W — Write (Bit value of 0)

A — Acknowledge (This bit position may be 0 for an ACK or 1 for a NACK)
NA - Negative Acknowledge (This bit position is 1 for NACK)

|:| SMBus is Accessed by the System Controller
[[] SMBus is Accessed by the Device

Write Byte Protocol

1 7 1 1 8 1 3 1 1
DEVICE COMMAND
s ADDRESS | CODE A DATABYTE AP

Write Word Protocol

1 7 11 8 1 8 1 8 11
DEVICE COMMAND DATA BYTE DATA BYTE
8 ADDRESS ke CODE 2 Low 2 HIGH AT

(2)READ BYTE/WORD PROTOCOLS
N/ I—RomEELTRkaL

First the system controller must write a command to the device. Then it must follow that command with a
repeated start condition to denote a read from that device’s address. Then device then returns one or two
bytes of data.

RIS, PRATLEBRAIET /A RTARUREEET AL LAY ET AV FORE BT IE—,RE— AU TA42avENLTIRET /N
ARTRELANSDFEEL (J—R)IZLET . ELTT NI ZANB1HENI 2D T—EHR->TEET

Read Byte Protocol

1 7 1 1 8 1
DEVICE COMMAND
g ADDRESS Bl A CODE Allrree
1 8 1 1 8 1 1
DEVICE N
SR AT R [ A DATA BYTE AlP
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Read Word Protocol

1 7 1 1 8
DEVICE COMMAND
g ADDRESS W R CODE
1 8 1 1 8 8 1
DEVICE DATA BYTE DATA BYTE
=R ADDRESS N 4 Low HIGH P

(3)BLOCK WRITE PROTOCOLS
JavinERAAHTALIL

The block write begins with a device address and a write condition. After the command code system controller
issues a byte count, which describes how many more bytes will follow in the message.

TOVIERAHETINARTRLRESA PV T 423V DERHDBIREYET . ATV FA—RDORIZ NAMIOFYZOEDBEEGyE—
DNEZDRIENA DT —EDIT TESN BN DFEREL TRITENET,

Block Write Protocol

1 7

1

1

8

DEVICE
ADDRESS

w

A

COMMAND
CODE

BYTE
COUNT =N

DATA
BYTE 1

DATA
BYTE 2

DATA
BYTE N

(4)BLOCK READ PROTOCOLS

JovsomEHLraka—)L

The block read differs from block write in that the repeated start condition exists to satisfy the requirement
for a change in transfer direction. A NACK immediately preceding the stop condition signifies the end of the
read transfer.
TOvIDHEHLIFTEAALDENELT, BHLIEYE—FREI—FAV T a v OBRECEZENAAEEZDIERER-TIELTT,
NACK DFATIXENEIZR My TV T avESE RELOKR TEEKRLET,

Block Read Protocol

1 7 1 1 8
DEVICE COMMAND
g ADDRESS L 2 CODE
1 7 1 1 8 8 8 8 1 1
S DEVICE R A BYTE DATA DATA DATA N P
R ADDRESS COUNT =N BYTE 1 BYTE 2 BYTE N A
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The SMBALERT# is an active low signal, which is an interrupt line for devices that want to talk with the system
controller. The system controller processes the interrupt and simultaneously accesses all the SMBALERT devices
through the Alert Response Address (ARA). Only devices which pulled SMBALERT low will acknowledge the
ARA. The seven bits device address provided by the device is placed in the seven most significant bits of the byte.
The eighth bit is one. After acknowledging the device address the device must disengage its SMBALERT pull

down.

SMBALERT#IZA—7 I TA4TEESTHY. TNA RIE AT LBEEAIEEELVEFICESEIAHRBEERTT Y ATLATEAZZDEAAZEL
29 5 EERFIC Alert Response Address (ARA)Z{#E>TE TD SMBALERT T/NA RIZFT O ARTBHIEMTEET, SMBALERT Z2A—H AT 5T\
ARDHZD ARA [T T BIEEFITVET . THNAADNLDTEYRRT/INARTRLRZE/NA LD LEAIMSB)ICAFLAA TIHEREREL. BYD
EvbE"1"ZANE T, THAARIEGEEIZ SMBALERT DT LA 9V EBBLAITAIEWNTER AW

A Seven Bits Addressable Device Responds To ARA

ARAIZIEZE T B7EYRDTREL AT RER T /NA R

1 7

1

1

7

1

1

1

ALERT RESPONSE
ADDRESS

R

A

DEVICE
ADDRESS

1

N
A

P
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FPKD SMD type (S)

(1361 Fick & Flace Aren

Produst Lobel Skre
i / PIN ASSIGNMENT
d o1 {,;‘;r PIN| Function PIN| Function

. V) = 17| vin(+) 9 | ISHARE

2l deoz :f// - 2 [ on/off 10| GND

3 < 3 [ Vin(-) 11 | SDA

Ja3 4 | Voutl=) 12 | SMBALERT#
— ! S | SENSE(-) 13 | SCL
(LOG? 34,2805 1103 6 | TRIM 14 | Addr
TOP VIEW OF BOARD 7 | SENSE(+) 15 | AddrQ
& | Voull+)
¢ | — [ [ 1
a5 I ]
@ o —n 'T] e
—{EE
Notes
'LT" . All dimensions are in millimeters
41 12393) A s 28 . Unless otherwise specified, tolerances
G| Los - (L03) are +/- 0.25mm
ri = . Pin Material: Copper
=5 . Pin Finish: Tin over Nickel

. Converter weight: 0.4730z (13.49)

1524
162
1.4

15.24

BOTTOM VIEW OF BOARD

FPKD Through hole type (T)

— %
o 1 [ pas
8 ® 3
W | ® o Iy}
o @2 — e sl n
N ‘ eo—1 93
~ 7 e ol ﬁ
¢ 3 O ‘
4
B 7.93 2 = B
25 o) 54 =
29| 224 2183 254 =| = NOTES
3428 1. Al dimension are in millimeters.
TOP VIEW OF BOARD 2, Unless otherwise specified, tolerances are +/-0,25,
3. Pin maoterial : Copper.
4, Fin finish @ Tin over Mickal,
ey \ — [ ] 5. Fins =3 ond 5-7 are $1.0200.0400 with
gl | | 18000.071) shoulder
P i — ) yLuns. o
J U Fecommended TH dia. is #1.4000,055)
ol SDE VEW OF BOARD B, Pins 4 ond & are $L58I0.062) with
o S~ ) - $2.4000.094) shoulder.,

Pin Shape type:’A’=3.68mm Fecommended TH dia. is #2.0000.079).
Pin Shape type:’L"=6.0mm 7. Fins 9-13 are 0.310.020) square without shoulder.
Recommended TH dia. is $1.0000,039),

B. Converter weight :0.4870z (13.89)
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FPKR SMD type (S)

(13.61 Pick & Place Area
Y Product Lobsl Size FIN ASSIGMNMENT
T Vi PN | Function
] O &1 L ‘ ‘08 p 1 | Winl+)
2 %/ I RE_T E 2 | on/oOft
| @ Oz @ p : 3 | Vinl=)
| | ™ w
H o D' S 4 | Vout(-)
1 O @3 LE 5 | SENSE(-)
— & | TRIM
(1.761 34.28.+08 (0.49) 7 SENSE(+)
TOP VIEW OF BOARD 8 | Voul(+)
xe | — [ T 1
=k I |
P E IS | I-EI

£7]0.15]

SIDE VIEW OF BOARD

4.7 127.03 (4,211
= tLT61 | | 10.49) b
2 | - hc NOTES
i | - 1. All dimension are in millimeterslinches).
||: ’f‘ 2. Unless otherwise specified,lolerances are +/-0.25.
A < ;]_J & 3. Pin Material: Copper.
A Bt R 1= = 4. Pin Finishs Tin over Nickel,
uw I ol = 5. SMT Pins Size: 1.4 width x 4.7 Length x 0.8 Thick.
ﬁ: i 6. Converter Weight: 13.0g
B - i 7. Recommended metal-mask thickness is 0.15mm or maore.
BOTTOM VIEW OF BOARD
FPKR Through hole type (T)
] R 8
2l Q (o3 N
| o~ o e]
® @2 ® | o &
NI =
o E (<) )
—| o3 ® 2
L] 4
% 2.54 27.93 % NOTES
@ 34.28:05 1. All dimension are in millimeters,
2. Urless otherwise specified, tolerances are +/-0.25.
o | o | [ | 3. Pin material : Copper.
o | | 4. Pin finish : Tin over Nickel.
o 'F’ — TET 5. Pins 1-3 and 5-7 are ¢1.02(0.040) with

¢1.80(0.071 shoulder.

Recommended TH dia. is $1.40(0.055).
6. Pins 4 and 8 are ¢1.58(0.062) with

$2.40(0.094) shoulder.

Recommended TH dia. is ¢2.00(0.075).
7. Converter weight : 13.0 g.

3.68

™~ Pin Shape type:"A”=3.68mm
Pin Shape type:"L"=6.0mm
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Part Number System

Product Shape  Regulation Input Mounting  Output Rated ON/OFF Pin
Series P 9 Voltage | Scheme  Voltage Current Logic Shape
FP K *y 48 * 012 09 * *
D:with Digital
. Interface T:Through . . A: Standard
fgr'fs éﬁ :C?( R:Regulated | 48V Typ. Hole 12V 9A '\;;, ':,i%ﬁﬂ)’: (A=3.68mm pin)
(without Digital S:SMD ’ (L= 6.0mm pin)
Interface)
Notes

Pattern design: Please prohibit patterns under the power module, other than relative to this power module. The patterns
under the power module are considered the interference of another circuit and insulation failuret. The signal patterns to/from
this power module should not be place top surface and near the power module.

Na-UE&E: BRETEAONI-VEIZEILIEREFRESICHEIRED FEFICILIFEANEEDAHEMELHYET DT, B/
J—ED 21— )LERUNDEBRIETESRLITER TSN Fz BNV —FED 21— LOEBRETESLETEREDRBEEKS
BELKIITLTIZELY,

FPK*48T series (Through hole type) are dedicated for dip soldering. Do not apply reflow temperature profile.
FPK*48TL 1) —X (RIL—R—ILAA D&, TavTFAEFTERTYT, YIR—RETOT7MILRELLN TS,

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.

BRELVERDTI)r-vay: FOKERIEMMEFEE. BRVREICERINGRE. FEGIEYATAICE LV TFDKO K
HFELGLTRHEEGERLLTOFERFEAINEE A,

Operating Conditions: Do not use power modules under the following conditions because all these factors deteriorate the
power module characteristics or cause failures. 1) Wet or humid locations, 2) corrosive or deoxidizing gas (Hydrogen sulfide,
Sulfurous acid, Chloride and ammonia, etc), 3) Volatile or flammable gas, 4) Dusty conditions, 5) Under high pressure or low
pressure, 6) location with salt water, oils, chemical liquids or organic solvents, or 7) Strong vibrations or mechanical impact.
FRIEE: ANT-TV 1V EUTICRIBE TIHERAICELANTEEN, CALIEINT-E 1- LD E L tsE. REDBS.
HEQRREGYET, 1) KEDLDIERPCLEDEOICEETIS TN DOHHHM. 2) BEME. ExEIR FHEKER. ﬁm
BIER. TUEZTH) FEKP.I) EREME. SINEOHLINAFTES. 49 MED S MG, 5) BE. FrdmEEh=ZE

B, 6) 1K, . R, BRBEFCSOSNDIGRT. (T 7) BEGIRE . RITEELMH SIS

HIGH RELIABILITY AND LONG LIFE APPLICATIONS: If FDK Corporation products are used in high reliability or ling life
applications, reduce temperature of the power modules and determine the condition on your own responsibility after confirming
reliability and life time in your actual application.

BEEE. RUREGHERSNDIEBTOER: ANT-2/ 1- V25 EEE. RIIEEGLERSNWILEBTHERATSHEIC
[T AN -V DEREEBET HELDIC, BEHHEOBEICEVWTEEE L TOREEELFHRERBLTEAZFHZRELW
230y,

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.

i RN IDRRSERNLERA, RRFTIGEOEFEE L. ERHREEICEVTRIVN IO/ EREICEEN
|MONBEHERLTRELTZEL,

FDK CORPORATION shall not be liable for any infringement or dispute arising in connection with the effect of out third party's
intellectual property rights or other rights during your use of our products or information described in this datasheet. NO
license to use the lights mentioned above shall be granted.

L7 - EHOHERKLLIIEROBFROERICHEL T, BHLLIIE=ZZE DM EIETDMDIERICH DD HEEN
RELIGE(E, FOKIZZDEZEILDTREBYER A, £, ChoDEMNDEFIEDHFHEETIDOTEHYELE A,

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

notice.

AHROERELRY: ARERBICLSTEEINTOETH, FPELLTEETHBZANTETVET,
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Storage Condition:

TH type, SMD type Sealed bag SMD type Opened *
Storage Temperature Less than 40 degC Less than 30 degC
Storage Humidity Less than 90%RH Less than 60%RH
Non Condensing Non Condensing
Storage Life 12 months 168 hours
* MSL rating of this product is 3 (IPC/JEDEC J-STD-033)
REEH:
TH 447, SMD347 kB SMD4{7 R *
RERE 40°CLLF 30°CLLF
REEE 90%RHLAT (FEEEHECL) 60%RHELT (FEFEHEC L)
RAEFHR 127 AR (FEHE) 16885 LLA

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