F DK Delivering Next Generation Technology

_,;!A,-G!J’ Series

FPED48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

The ;!M!-" Series of isolated dc-dc power modules
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.
48485077)9IDC/DON T 1- LD DeAse2 ) - [T ZRIBEDL VE
T BOHTEN-EXMEE, RUREREZRBLES, CON
T-E1-bE BB RURZEOLHVBRETEDE, BEENT-T
Y- MENERENDIBA, XIIDPATOERICRETY

The FPED48T01238*A* power modules of the
Sensez Series are eighth brick power modules that
operate 48Vdc input and provide a tightly regulated
12V dc output. It delivers up to 37.5A of output
current. Its thermal performance is excellent.
Senseziy)-3' ) FPEDASTO1238%A%(£48V A I TEIMEL . 12VDELY
HAOBEEREEBAT=1/87YIN T2 1-VTY . 37.5A%HHAT4E
TY . FPED48TO1238*A%(ZEBNIZRERFMEEF-TLET,

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.

EIREERET, MBVERE, RUN Y-V V) BE OB R THIRERDE
EHEE. STERENBACRELShTOET, FRICEBN
MRELEEE S ELR KRG, RERI RN RUFDKO &L
DBEHEETIERIZEY BN ET,

Applications

¢ Intermediate Bus Architecture
RN ARV ATA

e Telecommunications
TLALYATL

o Data/Voice processing
F-9R0IBY AT

o Distributed power Architecture
DEEERVATA

e Computing (Servers, Workstations)
WE - 4BRG - = T-9RT-VaAY)
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FPED48T01238*A
(Open Frame version)

FPED48T01238*A-H
(Base-plate version)

Features

¢ ROHS compliant  RoHS#t#l

e Delivers up to 37.5A/450W
37.5A/450WE THEHIA AT §E

o High efficiency &=

¢ Industry-standard eighth brick footprint and pinout
ERAZED1/87)y) I9MI U EE VEEF

e Small size and low profile: 2.30” x 0.90” x 0.51”
(Base-plate version)

INEEUER (584 x 22.9 x13.0mm) R—XFL—F&

e No minimum load required H&/NEHEFE

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

¢ Input to output isolation: 2,250Vdc

o Positive or negative logic remote ON/OFF
ON/OFFRY IIEH Y T47'E40' T47

¢ Fully protected: OCP, OTP, OVP, UVLO
REEWEE AER. BB BEE. BEEL)IT7I

¢ Remote output voltage sense

o Output voltage trim using industry-standard trim
equations FEREXDHANEET 1Y ILMERE

o High reliability, MTBF = 3.1 Million Hours (30°C)
E{E#E1%: MTBF = 3.1 Million Hours (30°C)

o UL60950 recognition in U.S. & Canada, and CB
Scheme certification per IEC60950 (Pending)
UL60950, CB SchemeER13 ¥ &

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

e Meets conducted emissions requirements of FCC
Class B and EN55022 Class B with external filter
HAER71LA—1FE DIKEE TFCCY7AB. B UFEN5502297AB% it B L
EX
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FPED48T01238*** Data Sheet

36-75Vdc Input, 37.5A, 12Vdc Output

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

ARASENES. AREFEESNANERE. AfF . BEEGEETERAINET,
Conditions: Ta=25degC, Airflow=400LFM (2.0m/s), Vin=48Vdc, unless otherwise specified.

PARAMETER NOTES MIN TYP MAX UNITS
ABSOLUTE MAXIMUM RATINGS®

Input Voltage Continuous 0 80 Vdc
Operating Temperature Ambient temperature -40 85 °C
Operating Humidity Non Condensing 20 85 %RH
Storage Temperature -55 125 °C
Storage Humidity Non Condensing 5 95 %RH
ISOLATION

Isolation Voltage2 Input-Output, Input- Baseplate 2,250 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 33.0 36.0 Vdc
Turn-off Threshold 31.0 34.0 Vdc
Input Voltage Transient 100mS 100 Vdc
Maximum Input Current lout=37.5Adc, @36Vdc in 11.8 Adc

Vin = 48V, power module

Input Stand-by Current (module disabled) disabled 15.5 mA

Input No Load Current (module enabled) Yl = 449, Eer mieelils 114 mA
enabled

Input Reflected-Ripple Current Full load, 10uH source 65 mAp-p

inductance

'Absolute Maximum Ratings  #xtEkKER

'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.

MR R REREBRIZANAET TV B-T ICKVRESN-EREREEZBMEE. HEOET. REEEEOET. RUE/ 1-IOHEE
BIERITIENHYET,

%|solation Voltage #&#&iit £

Base plate is electrically connected to the output ground.
R—ZFL—hrEH T DGNDA BRI EHESNTOET,
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F DK Delivering Next Generation Technology

_,;!Aﬁ!f Series

FPED48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

Electrical Specifications (Continued)

BRI (8

Data Sheet

PARAMETER NOTES MIN TYP MAX UNITS
OUTPUT CHARACTERISTICS
Nominal Output Voltage Vin=48V 12 Vdc
Output Voltage Triming Range Vin=48V 6 13.2 Vdc
Output Voltage Range
Total Output Voltage Regulation (ngrqll operating input voltage , -3 +3 %
resistive load and temperature
conditions until end of life)
Output Ripple and Noise BW=20MHz Co=198uF (Ceramic capacitor) 90 mVp-p
External Load Capacitance 66 2200 uF
Output Current Range 0 37.5 A
Output Current lelt_lnceptlon 46.9 A
( Base plete version)
Output Short-Circuit Current Short=10mQ 1.7 Arms
Transient Response Co=200uF Ceramic+1500uF +350 mv
25% load step change with di/dt=0.5A/us Erectrolytic -
Efficiency 50%Load(18.75A)@Vin=48V 96 %
100% Load (37.5A) @Vin=48V 94.7 %
FEATURE CHARACTERISTICS
Switching Frequency Output 330 kHz
Turn-On Delay Time Full resistive load
. . . . From Vin=Vin(min) to
with Vin (module enabled, then Vin applied) 0.1*Vout(nom) 13 ms
with Enable (Vin applied, then enabled) From enable to 0.1*Vout(nom) 13 ms
. . - From 0.1*Vout(nom) to
Rise Time (Full resistive load) 0.9*Vout(nom) 13 ms
ON/OFF Control (Negative Logic)
Module Off 25 20 Vdc
Module On -0.5 0.8 Vdc
Http://www.fdk.com Page 3 of 47 Ver. 2.13 Dec 27, 2017




F DK Delivering Next Generation Technology

6!&9!3’ Series

FPED48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

Operation

Input and Output Impedance

Inductance associated with input and output power
lines can affect the stability of the FPED48T01238*A*
power module. The addition of a 33uF electrolytic
capacitor with an ESR < 1Q and 2.2uF ceramic
capacitor 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 2200uF.

In case using electrolytic capacitors at input and/or
output, must be careful for aging degradation of
electrolytic capacitors.

AN RUHEHFID104 940 RIZFPEDASTO1238*A* D% E B
RELEENHYFET ., BLDTINI—YavTANFIVIZESRAN Q Kik
DIUFEMIVT U E22uFDEFIYIAVT UM T HIETNT-E 10
DREBENAIRETT . BRURICT D7V IvT U hME<TI Y-
YTIE. 2200uFETRELTHET HLIRFENTVET . AN K
UV AFMVICEBRIVT VI EERT S5 E81E. BT HORESE
IZTEBELLSL,

To minimize output ripple voltage and to ensure
stability of the power module, the addition of external
load capacitor with low ESR is required. These
capacitors should be placed in close proximity to the
load to improve transient performance and to
decrease output voltage ripple.

HAYV T VERDIZL NT-E 1- VO REUEREITT 50, &
ESROH AIVT U ZE M IFTTEN, BEROFERLEH AT
ERO:=OICEFTOREEICChLDIVT VIERETIILEHEDHL
ES

ON/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/OFFIfF(2&ELIFVin-GBELNERELLIZT-METITEYnT-
T2V EON/OFF 3 B DIZERATEEY . YE-Favba-LIFE Y 747°&
T4 DAREEMNARETT . —ARAYA)T—FON/OFFEIBRZBIAITR
LEY.

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.

K'Y F47°0Y 99 ILON/OFFE Y AN SR IR IZHigh (open) TEIVEL | SHIERY
[CLowTELELET ., ON/OFFEVARIER (1-7UDHE . N'7-1

Http://www.fdk.com

Page 4 of 47

Data Sheet

Y1-WIEONLET ., FEBMHigh/LowD EXEHBHEILERMNEEESE
LTLEEELY,

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 99 ILON/OFFE VAV R ERHIICLow TEIEL . SRERAYITHigh
(open) TIELELFET, ON/OFFEVAVINC)IZHEHIN TLVDIHEE ., Ivb
A-MEBHESTEN TV 1-LIFONLET,

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/OFFEVIZEY 1-VRERTI ATy 7 N TLVES , ON/OFFL VA BRE]
T BEOITHBMBIA YT F-7VaV)5-b50V A8, RILFETE{E R AE
TY, HATHHRAIZ0VUTOEETO2mMAEFTEREREILE
ABHYET. ImAETREDHMBERGK+20V)HON/OFFE Y EER
BT HOIERATEETT .

O ON/OFF

Converter

|~
1 b

Fig A: A typical configuration for remote ON/OFF

O
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F DK Delivering Next Generation Technology

6!&9!3’ Series

FPED48T01238***

36-75Vdc Input, 37.5A, 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).

N2 1~ LD AHFEBEEHEABELFVIGEREERIHED
MTHRETIEERTEHET H-HIZIE, SENSE(-) (Pin 5) &
SENSE(+) (Pin 7) ZAREIN., RITEERESBELGR (UM ERL
9. (IBSH)

—1@Vin(+) Vout(+) Q—/\/
SENSE(+
T FPED Series ) o
Vin Power Module TRIM @ Rload
SENSE (-) @
— | @Vin(-) Vout(-) ._/\,

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-MEVADNBETHEINEDS, SENSEC)E VIEVout(-) FEE™Y) &,
SENSE(MEVIEVout(+) (BFELY) ITHEKIL, A BENEBEREEHEE
IZLFEY, SENSEEVAHERSN TLVEWEH NERITRENELYD
THIZERLET.

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.

A DEEHER/NNMAST-8. tVAL VIS BRI DERLRITT IVNE
BWISESLTZELY, LRM TEERK T HEE ., VAMTRO
EREHEEBOHLET.

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.
ZONT-E 1- LD HE D EEREOVP)EVout(+)EVout FEIDBIEIC
KEFEL. tVAE VRO BEICIFKFELEE A, OVPOFEIEHIMNIE
BFCT=012. NI-E 1- M D NiRF LB RO TR (BEN 1Y)
[E&/MLTZELY,

Http://www.fdk.com
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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-MUABBE R BRIRTOEEZRET 20, HOEODBEEEE
BRYLELET, VATAORH TIIALFICBEL. NT-E 1-LD
HABNPRRERBEHEBZIGVLSISEELTZEL,. LWTh
DOHNEBEHIZENTENT-E 1- VO RKRERBENIET IL-T(05h—
VICRBEINRAEABEREHEABEETHESNET,
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F DK Delivering Next Generation Technology

6!&9!3 Series

FPED48T01238***

36-75Vdc Input, 37.5A, 12Vdc Output

Output Voltage Adjust/TRIM (Pin 6)

The output voltage can be trimmed up 10% or down
50% relative to the nominal output voltage using an
external resistor.

HABEFHBEALER T HE T ERBEEITHL +10% -50%D
BINEEETY.

The TRIM pin should be left open if trimming is not
being used. Note that a 0.1uF capacitor is connected
internally between the TRIM and SENSE(-) pins, to
minimize noise pick-up.

TRIM EVIEHEAEEDOM VY EEHEITNIERERKICLTEEET,
MDA EEDBENESIZ N T-EY 1~ VAE TTRIMEE F &
SENSE()if FIZ0.1uF DIV T VI DS EESN TLET

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):

HABEFEZERSEDGMATYI)IZIE (RCSE)., MAEH Ry &
TRIM(Pin 6)& SENSE(+) (Pin DREIZ#ERELE T,

5.11(100 + AVVg oy - 626
1.225A

Riue = -10.22 [kQ]
where,

Rt.up = Required value of trim-up resistor [kQ]
Vo.nom = Nominal value of output voltage [V]

(VO-REQ 3 VO-NOM) x 1 00 [%]

VO—NOM

A=

Voreq = 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.
HABEREZERSEHMALTY?)HEE RIETOHRBEDO LI T-F
V- DRRERENFBZIHENLSITEEL TS,

— 1@ Vin(+) Vout(+) @
SENSE(+ *
T FPED Series ® .jLR
Vin Power Module TRIM @l
SENSE () Rload
— | @Vin(-) Vout(-) @

Fig. C: Configuration for trimming output voltage up

Http://www.fdk.com
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To trim the output voltage down (Fig.D), a trim resistor,
Rrown, should be connected between the TRIM (Pin
6) and SENSE(-) (Pin 5):

HABEZTIFAHHMAYIVIZIE (IDS]B). MAER Row %
TRIM(Pin 6)& SENSE(-) (Pin 5)fIC#E#RLET ..

M 1022k

RT—DWN = ‘A‘

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.
EROMAMRRIBEO S EREFRBERTyINT-T -V TERIFE
TY,

—1 @ Vin(+) Vout(+) @
SENSE(+
T FPED Series *) e Rload
Vin Power Module TRIM @ §
Rr.
SENSE (-) .% o
—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(Nomnal)x110%] [V]
ERHANBEEDINERZLMNATY? | RITEELVAIE, FREZE

EEREOVPIOREDRRALLGYET

E-MUABDON - 1-VOH DG FRBENEHRE AEED110%
FBAITUDVRICLTTELY,
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F DK Delivering Next Generation Technology

6!&9!3’ Series

FPED48T01238***

36-75Vdc Input, 37.5A, 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.
BELTOSIRET, ANBEMNTYPTI2EVRHIZIHRDENT-EY 1~
VMIBEBHIFIELES . Ef=. ANBEMNTYPTIMSVLLIZESE
NO-E - LMF B ERICEMEERIBLES .

Output Over-Current Protection (OCP)

The power module is self-protected against
over-current and short circuit conditions. On the
occurrence of an over-current condition, the power
module will reduce the output voltage until it shuts
down. Once the power module has shut down, it will
attempt to restart about every 200ms until the
over-current or short circuit condition is removed.
ZONT-E 1-LEBEREARERICHLECRELET. BER
KEBITHDE NT-T 1-LME M IV T HDETHNERLZETEEE
T, NT-E 1AM VTR OCPIREE. XIS BFIEKR AR
5FET HB&T200msEITHREZREYRLET.

Output Over-Voltage Protection (OVP)

The power module provides protection against
over-voltage conditions at the output. It will shut down
if the voltage across the output pins exceeds a
threshold defined by the independently-referenced
OVP circuitry. Once the power module has shut
down, it will attempt to restart about every 200ms until
the OVP condition is removed.

CONT-E 1-MEIBNIHDOBEEZRELET . HABKOEEH
OVPEHEEEL THIIL-HEBETROONZLEMEZBR HEVvM
ILET . NT-E 1AV OV T RE BERRENERSN D
FTHELZ200mSEICHESZRYRLET,

Over-Temperature Protection (OTP)

The power module is self-protected against
over-temperature conditions. In case of overheating
due to abnormal operation conditions, the power
module will turn off automatically. It will turn back on
automatically once it has cooled down to a safe
temperature (auto-reset).
CONT-E -V S MEBMRERBEERLTOEY  EETEERGIC
FOTMBUREEICADE, CONT-E 1~V EHBMICELELET . B
ERREICETTASEEMICEIRLET . (BE TN

Http://www.fdk.com
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Safety Requirements

The FPED48T01238*A* power module is provided
with insulation between input and output circuits. It
features 2,250Vdc isolation from input to output, and
input-to-output resistance is greater than 10MQ.
FPED48T01238*A*(Z A 1-tH ARIMHER SN TLES , Ff=. AN~
H AR F2,250Vde D EEBLTHY  #EBERITIOMQUUEHYE
ER

This power module meets North American and
International safety regulatory requirements per
UL60950 and IEC60950. (Pending)

CONT-EV 1-LMFARBRVEBRHEREEETHHULE0950E
IEC60950IT &L TLVET , (BFFE)

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

CONT-E 1-MERBRICE1-RAEF TV FERAD T, RERIKITE
ESIEBHOICIE AAFVDT IR R THRAEE TRDEL-
REEHELTESD,

Output Voltage Fuse Rating

12V 20A

Page 7 of 47

Ver. 2.13 Dec 27, 2017
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_,;!A,-G!J’ Series

FPED48T01238***

36-75Vdc Input, 37.5A, 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.

CONT-E 1-MERETL-T09 S BHEBK. 25-M 797 H,
RUSroM VB OB, Yo7 MR BINBREBLEEZET . &F
TELRBERETHMMATONET, T4 RCERORIGUED
NV ICIBEENTOET,

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.

BERE. RUBBRMEZERICTHEHIC. 2TORE. RUME
T -3FB AL SN R EFMER N IS )T -V E R B L TR
/BLTWET  REFEF - EFOKIF RO A RRRHFHFENICHRES
PILT.RERE. RUREBEREICEELTVET,

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.

BEFHER M IX/EZX0.060"(1.6mm)ED4BPCBTERLTLEY , &
E2BDEENT-E 1-VERET B=HDON YN EFDEBREA~DN
4=V DHITRELTLET , REI2EIL70 u mDAETED . RUVTFY
MIMUERBLTWET . COLS KB OMBEER YD ALLEE
EFEER N IE. NT-E 1~ WD SPCBADED kK IFEHIRL . 7-AF
F-2ATHYLALFEOEVEETFEFHERBELTVET,

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 A 0D RFAREBREE 13K FH RO BIRE50LFM(BE AR e
1% . NC)A S600LFME THZICHIETE | IREFREILI0°CH585°C
EHRIHTEEY  REAEICRFIMRIRY -2 7R EREEAL

Http://www.fdk.com
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TWEY, (RE. RURFSHR)

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-t1- VD EEERBEOERRETAET 2 LEHBOLET.
HICERERALOATINRET LTI ORKIEISEVNG & LAIE
NLETY  BREAEICEFRIMRY T 774, RIEBEREHEL L
FRETEY AEREFERTHEE. ROYIFITHDIEERCT0HE,
AIEBREE DT 50 AWGAOD BB EHRELES AEXT
DAEICRBEGHEZRGIZRLET,

Fig. F: Test Chamber

Ver. 2.13 Dec 27, 2017
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36-75Vdc Input, 37.5A, 12Vdc Output

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 50 LFM to 600 LFM (0.25 m/s to 3
m/s). The power module was mounted horizontally,
and the airflow was parallel to the short axis of the
power module, going from pin 3 to pin 1.
B1EHIBBERELRAEOEGTICEIIRRENERERLE
T, IR E (LB E50LFM~600LFM®D &4 T30°C~85°CH M E Z &
SETVET N I-E 1-MEKFISHREL. RREENT-T 1-4D
BEFARICET T UMSIEVIZAIFTRNTOET,

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

(i) The current rating of the power module
ERDAEEH TRAENEROEETREOLBYERLETS .

O WIFhHhDOERFHDBEH125°CIZEIELI-FADH N ERIE.
X%

) NI-E - LD ATERER

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(surface) or 110°C(back) in normal
operation.

BETAV T OHERNTEESEH1-0IC, B REREL125°CEER
ABVWESICTERBLEZSV, > T BEBERCRGISRTIED
REXOBEHI25°CEREFEF0CEREBALEVELSIZLT
F2&0y,

In case the application requires high reliability or
operates continuously for a long term, a maximum
component temperature of 85°C should not be
exceeded. Exposure to temperature more than 85°C
for extended periods may affect power module
reliability.

BREEMENERSNIZETOEAY. RERERBFT 28EC
HEAAEDIBEIE. 85°CERBALVERTHEALTTEL, 85C%#R
ZORETORBEBET., RABROEBEICHEEESRDEDD
VES,

Note that continuous operation beyond the derated
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.
HABRT T -7 TRESN-EREREEBR Bl I-1E

EIL. HEEDET . FEMEDET. RUE 1-IOHEESIEEIT
ERBYET,
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Surface side
Thermocouples

Thermocouples

Fig. G: Location of thermocouples for thermal testing

Efficiency

Fig.2 shows efficiency vs. load current at an ambient
temperature of 25°C, airflow of 400LFM (2.0m/s) with
horizontal mounting and input voltages of 41V, 48V
and 75V.

R2($IR 5B E25°C, A E400LFM (2.0m/s), KFERE ANEE41V,
48V, I5VEICH T AR EREDEDIANTT,

Power dissipation

Fig.3 shows power dissipation vs. load current at an
ambient temperature of 25°C, airflow of 400LFM
(2.0m/s) with horizontal mounting and input voltages
of 41, 48V and 75V.

B3ILIRFIRE25°C, EE400LFM (2.0m/s), KFERE, ANBE41V
48V, I5VEFICH T2 B R EREBENEEDIMIINTT,

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.

BAREFRGEH &) TON/OFFE VIZ L BEEIRFIZDULNT, 44 EBaVT Y
HYEYEELOB AEREMNEL LAY ERER4. RURSITTRLET,
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Transient Response

Fig.6 shows the output voltage response to a step
change in the load current.

ReFEFNEROEBIHT OHAEEREERLES,

Ripple and Noise

Fig.7 shows the output voltage ripple waveform,
measured at full rated load current with an ceramic
capacitors of low ESR 198uF across the output.
H7IERKEF CTHAHFRIC198uFDEI3y710 7 U % 1T REET
AELERRENEREOH NI VEERRERLET,

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

ADRG T MEBRBITRT ARV FyI EE>TEHALTLET ., A
NERETTVERIEE, RUPBEI0ITRLETS

Line Reguration

Fig.13 shows the Line reguration, when the input
voltage is 42 V or more, 12 V output can be made.

H13IES ML ¥alb—2avERLET ANBENL2VULEDEEIC
BE12ZVEH S HZIENTEET,
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40

B T T

30 —
€ 25 | \\\ﬁx
S 20 \I\
215 —4—600LFM
>
o —4&—400LFM

10 —¥—300LFM

5 200LFM

—=—50LFM
O |
30 40 50 60 70 80
Ambient Temp[DegC]

Fig.1l-a: Available load current vs. ambient
temperature and airflow rates for Vin=48V with
baseplate. Airflow is from Pin 3 to Pin 1. Maximum
component temperature =125°C
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35
A \
E 25 i\‘\‘\0
:5; \.\
3 —+—600LFM ~—~
310 | —*400LFM
—#—300LFM
5 200LFM
—=—50LFM
0 I
30 40 50 60 70 80
Ambient Temp [DegC]
Fig.1-b: Available load current vs. ambient
temperature and airflow rates for Vin=48V without
baseplate (open frame). Airflow is from Pin 3 to Pin 1.
Maximum component temperature =125°C
100 35
95 | 30
_ 90 | g 25
X 85 | 2
> 9 20 |
S 80 =
Ig % 15 |
£ 75 &
10 |
70 | ——41VIN
65 | ——48VIN 5
75V IN 75V IN
60 0 : : : : : :
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Load [A] Load [A]
Fig.2: Efficiency vs. load current and input voltage Fig.3: Power Loss vs. load current and input
for power module mounted horizontally with airflow voltage for power module mounted horizontally with
400LFM (2.0m/s) and Ta=25°C. airflow 400LFM (2.0m/s) and Ta=25°C.
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TekEAT | hUAE
S R
N L +

S0V m  Maooms A G A 180V
Ch3 S5.00V &
0 20.00 %
Fig.4: Turn-on transient at full rated load current
(resistive) 198uF cap at Vin=48V, ftriggered via
ON/OFF pin. Top trace: ON/OFF signal (5V/div).
Bottom trace: output voltage (5V/div). Time scale:

4dms/div

Tek@ik | | —

500mv M[200us| A Ch3 F 17.0A
ch3 100AQ
11/30.00 %

Fig.6: Output voltage response to load current
step-change (25%©50%) at Vin=48V. Top trace:
Output voltage (500mV/div). Bottom trace: load
current (10A/div). Current slew rate: 0.5A/us.
Co=132uF ceramic and 1500uF Electrolytic, Time
scale: 200us/div

Http://www.fdk.com
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Y e R

I s5.00v &

Ch3| 35.00V &

W0t A Ghi L 180V
§1[20.00 %

Fig.5: Turn-on transient at full rated load current
(resistive) plus 2200uF 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

Tkl iy !
- + * ij .

EI 20.0mvas

M 2.00us A Chl 5 37.2mv

i[30.00 %

Fig.7: Output voltage ripple (50mV/div) at full rated
load current into a resistive load with Co=198uF and
Vin=48V. Time scale: 2us/div
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TW\T TO +
+ Power
Vin<i> module vout
100uF 33uF 22 uFx6
+4.4uF Ceramic cap
(Ceramic)

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

Tekf__lj'_ |

S Tekfib || i —

. =.i'“
L

\‘l

F . E -
5{ j; : : SR
1] : ﬁ

B

M[2.00us| A Ch3 7 22.4mA ' ' ' M2.00ps A Ch3 £ 112mA

@IE 20.0mAQ 200mAQ
1(30.00 % w20.00%
Fig.9: Input reflected ripple current, Is (20mA/div), Fig.10: Input reflected ripple current, Ic (200mA/div),
measured through 1uH at the source at full rated measured through 1uH at the source at full rated
load current and Vin=48V. Time scale: 2us/div. load current and Vin=48V. Time scale: 2us/div.
I T 1
14 T T T T T T T T T
1 1 1 1 1 1 1 1 1 - B
1 1 1 1 1 1 1 1 1
12 e S S R R i ]
s A A
— 10 F--F--t-m—tm A —d—— = - — -
()] 1 1 1 1 1 1 * 1 1 n 1
[T} 1 1 1 1 1 1 1 1
© g bLo-bL__L__t__a__ L Lt 1
s T T T 1 [~ ] 1 I i - ]
2 T S T T ]
5 6 S Rt et el P s aial aietet sl st
o 1 1 1 1 1 1 1 1 1
5 4 r--r--r-—tf-q--a--a---r--r--p--
© A I
2 h--Leelo_do_do_do Vin=48V |_
AU 0 T
0 5 10 15 20 25 30 35 40 45 50
Output Current [A] ! . !
(S =¥ ] M e, ]

Taegs RLZN
Auto

Fig.11: Output voltage vs. load current showing Fig.12: Load current (top trace, 20A/div, 50ms/div)
current limit point and power module shutdown into a 10mQ short circuit during restart,
point. (Vin =48V) at Vin =48V. Bottom trace (20A/div, 1ms/div) is an

expansion of the top trace.
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Fig.13: Vout vs. Vin at output voltage setting =12 V.
Power supply module 600 LFM (3.0 m/s) and Ta =
25 ° C horizontally mounted
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Digital Interface Descriptions

This specification applies to a Power Management
Bus (PMBus) for use in “S#a<ez 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.

A Senser ) —XRAEREE/NX(PMBus)ITHEGLET,
DT INARIEPMBusE R Z B LIZ&k>T VAT LEBAILDERK
PTF—HEREBET HIENH KT NRBEDRIV A —E—
F(100kbits)& 77 R M E—R(400kbit/s) DEREHR—ILET,

The S¢Ase2| Series shall stretch the clock, as long
as it does not exceed the maximum clock LO period
of 35ms.

Sensez ) —XIEHEK35msecDIGEEFBBLEWVEY ., Y95
ARLYFLET,

The Sease2 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 S.a¢.2
Series.The supported commands are described in
greater detail below.

Sensez')—X &, PMBus 120 Tav U RO 2 #M4Y
R—bELET, FEAEDAVFA—F— RFA—E—[EFTRT
PMBusZfERLTIRAIFLL, ZDTRTE, TIHILLELTED
OIS DIENTEET . T RANFIHENEERTHT
RTOARURIFY =T I+—IvrEFERLET . T—%-7—F 0D
HEBEITURD=OITHEEBITROONET , T, FHHHMDE
BIEYR—FLTOER A FIL IR TH—I b T—R2ANH DL
[FH AL Seasez ) —XTlEHR—FLTWER A, HR—FLT
WBITURDEMIE FRICTEHLES .

The 4,222 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.

Sensez ) =KL BEDEYTAUT B LUVRT—ILIZHERMN
TEEOICHERASNITERMEATIEEATVET . LALEAS,
BEATOTS LNz TAUT . COFBREATI~EE
MICRESNER A BEET IAI ML TFERMEATI~DRE
DEyTA4VTETOT S LT B1-HICIFSTORE USER ALLAT UK
EEALGINIFRYER A, TEREATYIHENSNDIIENST
DV TAUT IR TN DF#MERB TREINES,

Http://www.fdk.com

Page 16 of 47

Data Sheet

The S¢ase2 Series also supports the SMBALERT
response protocol. The SMBALERT response
protocol is a mechanism through which the Sease2
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 S.a,¢«2 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 Swase> series.
Senser)—XEES(ZSMBALERTL R R R - FERILEHHR—
FLET . SMBALERTL RRY R - FERIJL 1L, SMBALERTE A%
LOWLARJLIZEZMESHIZE>T, ENHEEREN TS —LAK
BEM Senser ) — X HPMBus T RA—IZHID B 52 EMTED AN
ZRALTY, COFHOBEIRI—TOERIE, TXTOPMBus LD
AL—=TIZHLTF—hr LRRUR-FRLRAEELTRKFIZT IR
SNFET, BEERILEZAL—TOHFYIIRMERLET, (.7
RE—FEEDZE/NAMEEETHVES . CORAUFTIER. 7
RA—lF, BEEFZRILEAL—JIZHAVAEDLETSEHIC
PMBusR7T—4R AV FEERATHIEATEET,

3

Senser ) —R(FEAREEITH—DDTRLRICLIEET ST
ENTEFER A TORH. ARADELISELZWVE R [FEHDR
L= DALERTN 7 VT4 TIZH>TWBIBENHYET . D5
B YRE—VRT LD, TAT S LSNT-PMBUSTRLREHERAL.
SMBALERTD R R % Wi E 9 571-8 24k < ZAREAD_STATUSO T UK
EHALT. AL—T Sanser ) — X EBEELRBL TS,

The CLEAR_FAULTS command will retire the
active SMBALERT.

CLEAR FAULTSaYUKRIE, 7Y T4 SMBALERTZ R LFET
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Addressing and Grouping

S,ase> 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.

Sensez V) —RIZTRLRERTHILIZEY PMBus #MLTT I+
RFBHIEMNHEFTT ., ADDRO & ADDRT DEVIZERENLTYS
DURICERT HIET 640-63DTRLREERICEETEET .
TRLADBREIF 27208 EBITLYFREINETH. TROEY
|2 ADDR1 (F_EfI#7T ADDRO [(E TFRIHMTDHRFEEL THBESN TIVE
£l

PSMI DEVICE ADDRESS
< N
« >

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0

0 AH2 | AH1 [ AHO [ AL2 | ALl | ALO -

.

A
A 4

SETS BY ADDR1 SETS BY ADDRO

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#%10-8 , 12, 40, 55 O FFL R fEIXSMBusDLHRIREIZLY
RAFRATHA=HUHF—TITLTVET, EREEREBOBRE
ROKRTRLET , TNAREVATLEBALBETIHENE
LB BISDHSMBusERBH 7L R(12)EZIFHFITET,
Set value Resistor value (k2)

0 10.0
15.4
23.7
36.5
54.9
84.5
130.0
200.0

N|lo|lga|lb~[wN|E-

ADDR1

ADDRO

Raddr0 Raddr1

GND

Fig. H. Circuit showing connection of resistors used to set

the PMBus address of the module.

Http://www.fdk.com
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Memory Model

Ssncezseries shall be operated from values, which
are stored in a volatle 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.
Sensez ) —RFTERMEATYIZEEBESNEIZHK-TEELET
NIEWHER A, COEREMEATRIVICT A ROEEEZBL TS
CETHEATYEFATOVET  HBBEANEGESN, THRIZRD
FIHERAMEEILIEO -5, BIEATYIE TICER SN TSI
MOT—REFRARALEITHYET

= 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—FEEFHEBEOHLNT-E
N—RIHFENSTOT S LESNT-E
TIAI AT EVWSIERMEATY
A—H- T EWSTFEFREAEY
PMBus &5
The relationships between the operating memory
and each of the sources for loading the operating
memory are illustrated in the following figure.
TRICEMEAEIEZTNOEEY —XEDBERIZDVNVTRLET,

@ HARD CODED
PARAMETERS

PIN PROGRAMMED

@
I @

Restore Default

OPERATING MEMORY [ DEFAULT STORE
(Volatile) (Non-Volatile)

Page 17 of 47

: Restore User
USER STORE

Store User (Non-Volatile)

®

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
Sensez 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.

HABELSHI, THRAREBE V=T /FALI+D2BEDT—
AIAH—IEFERALET , TN RIEY =T I+—<vrERILNT
VET7 SUEAUFBELKSEREEOT—RELLTOYRYIZER
SN FALIRTA—T IR E20FH(FERE) D2/ 1 F2EEH
ELTHEALET . BL, Seaser =X EFALIRTH—TVRD
YR—FEILTHEYER A CNEZD2DTH—IYMIHENT+H—
TYMMZDWTIE, EREEN B35 A—S— DML SRAA R EE
7 aVITRENTVET,

Linear Data Format

The Linear Data Format is typically used for
commanding and reporting the following
parameters:
=T T—27+—IvMIEE T E/NTA—2—IC BT HERERE
BFICHERALES,
= Qutput Current
= |nput Voltage
= Input Current
= Operating Temperatures
= Time Durations
HAER
ARERE
ANER
IERE
B 93

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.

=TT —R37+—< V&L EGLIZ5bitD 2D #H E D 5 H R (exponent)
ETHIZ11bitD2DFHEH D IR EB(mantissa) D &H16bitMBIEY . ZD
BARIERDOEDBYIZHEYET,

L HIGH BYTE e LOWBYTE

»

< e >
‘Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0|Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0

10|9|8

el o] ]

0

e

‘4

EXPONENT (N) (N

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.

MANTISSA (Y)

Http://www.fdk.com
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X= REPRNEHMVACRHREDNTA—E—ETHD,
Y = 20RO (FSFHE) MEVAEH
N= 20D (FSFE)5E VN EH

PMBus Communication

S,a 22 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.

Senser')—X[ESMBus 2.0(High Power)itik&E itk dh 5243
AUBTI—RTHY . PCER—RELIEEEEHZ D LITEST,
THRAREERDOL AT LEBRRAILOBENTRETT . RIcH D
[EE R EPMBus DAL INTA—R—TT,

LIMITS
SYMBOL PARAMETER UNITS
MIN MAX

Femp PMBus operating frequency 10 400 kHz
Teur Bus free time between start and stop condition 1.3 — us
T Hold time after (repeated) start condition. 06 _ us

HD:STA After this period, the first clock is generated :
TsussTa Repeated start condition setup time 0.6 — us
Tsu:sto Stop condition setup time 0.6 — us
THp:DTA Data hold time 300 — ns
TsupTa Data setup time 100 — ns
TrimeouT(:1) Clock low time-out 25 35 ms
Tiow Clock low period 1.3 — ms
ThicH(x2) Clock high period 0.6 — us
TLow:SEXT Cumulative clock low extended time (device) — 25 ms
T Cumulative clock low extended time _ 10 ms

LOW:MEXT (system controller)
Te Clock or data fall time 20 300 ns
Tr Clock or data rise time 20 300 ns

Page 18 of 47

Note 1: A device participating in a transfer will timeout if any clock
low period exceeds 25ms and will reset the communication no
later than 35ms.

Note 2: Maximum value provides a simple guaranteed method for
devices to detect bus idle conditions.
F1EELTOSTASRITEERIC, 78975 L OEABZE25ms
BiBTEHEFMLTIREL, 3BmsITHEDRNBIER EVLET,
FE2:MAXIEIE T /RS RITNZRDTARIILKEZEHLAOT LD DR
SN A ARERBLET,

Tiow Ticn )| | Tuppar

CLK Te =

— Tmnﬁ‘

Vin

Vi

Tup:sta — [ Te  Tsupar —

DATA

Vin

\/
Vie—

Thur

Fig. J. PMBus Communication Timing Chart
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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®aRURIF1/NAFRDIATURTY , COT/NA ZAAPMBusD HR—hah 533 F—E(EFigKIZHYFETH, FR—tL TV DITUR
I—F6ERT) ETIAHINT—HEZHE TV ET,

CMD DATA DATA

PMBus CMD CODE BYTES DATA FORMAT UNITS TRANSFER TYPE DEFAULT VALUE
OPERATION 01h 1 Bit Field N/A R/W Byte 88h
ON_OFF_CONFIG: 02h 1 Bit Field N/A RIW Byte jg;‘fgm_—gﬂ,’g;&'g@k’éﬁg
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 3E66h(15.6V)
VOUT_MARGIN_HIGH 25h 2 VOUT Linear \Y R/W Word 3266h(12.6V)
VOUT_MARGIN_LOW 26h 2 VOUT Linear \% 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 \Y% R/W Word E904h(32.5V)
VOUT_OV_FAULT_LIMIT 40h 2 VOUT Linear \% R/W Word 3C00h(15V)
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 3733h(13.8V)
VOUT_UV_WARN_LIMIT 43h 2 VOUT Linear \% R/W Word 1333h(4.8V)
VOUT_UV_FAULT_LIMIT 44h 2 VOUT Linear \% R/W Word 0E66h(3.6V)
VOUT_UV_FAULT_RESPONSE 45h 1 Bit Field N/A R/W Byte B8h
IOUT_OC_FAULT_LIMIT 46h 2 I0UT Linear A R/W Word E977h(46.875A)
IOUT_OC_FAULT_RESPONSE 47h 1 Bit Field N/A R/W Byte F8h
IOUT_OC_WARN_LIMIT 4Ah 2 I0UT Linear A R/W Word E93Bh(39.375A)
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 CoOh
OT_WARN_LIMIT 51h 2 TEMP Linear °C R/W Word F1CCh(115deg)
VIN_OV_FAULT_LIMIT 55h 2 VIN Linear \% R/W Word EB48h(105V)
VIN_OV_FAULT_RESPONSE 56h 1 Bit Field N/A Read Byte COh
VIN_OV_WARN_LIMIT 57h 2 VIN Linear \% R/W Word EA76h(78.75V)
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 1333h(4.8V)
TON_DELAY 60h 2 Time Linear ms R/W Word E850h(10ms)
TON_RISE 61h 2 Time Linear ms R/W Word E878h(15ms)
TOFF_DELAY 64h 2 Time Linear ms R/W Word E800h(0ms)
TOFF_FALL 65h 2 Time Linear ms R/W Word E878h(15ms)
STATUS_WORD 79h 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 I0UT Linear A Read Word N/A
READ_TEMPERATURE 8Dh 2 TEMP Linear °C Read Word N/A
PMBUS_REVISION 98h 1 Bit Field N/A Read Byte 22h
MFR_ID 99h 3 8 Bit Char N/A Read Block “FDK”
MFR_MODEL 9Ah 14 8 Bit Char N/A Read Block “FPED48T01238*A”
MFR_REVISION 9Bh 2 8 Bit Char N/A R/W Block e
MFR_LOCATION 9Ch 5 8 Bit Char N/A R/W Block Rkkkha
MFR_DATE 9Dh 6 8 Bit Char N/A R/W Block HkkkkkA
MFR_VOUT_OV_FAULT_LIMIT DOh 1 Unsigned Byte % R/W Byte 78h (120%)
MFR_VOUT_OV_WARN_LIMIT Dih 1 Unsigned Byte % R/W Byte 6Eh (110%)
MFR_VOUT_UV_WARN_LIMIT D2h 1 Unsigned Byte % R/W Byte 5Ah (90%)
MFR_VOUT_UV_FAULT_LIMIT D3h 1 Unsigned Byte % R/W Byte 50h (80%)
MFR_ALERT_ARA_CONFIG D4h 1 Bit Field N/A R/W Byte 29h

XON_OFF_CONFIG—FPED48*01238PA:Default value:"1Eh”.
FPED48*01238NA:Default value:"1Ch”.
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Fig. K. SENSEI 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.

OPERATIONIIY U RIZ A FIOn/OffflfHIE L ER B TT INARDF L AT DB R ETSRIFERALET . F- . HAEEOLETY—DUEEICD
HRALET . KOOPERATIONIY VR MFEITINDIETH . ThEL0n/OffFIHELEN L TRLDIE—FRICER T IL3BRNTHONIETIZ. T
NARFCOARURERETHRBLRITET . LT 2N\ FEEZTITRLET,

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 1 | 0 0 | 0

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

00 = B TENELENA TE1/E(No sequencing immediate off)

01 = |EFED HB7 T EN1E(Soft off with sequencing)

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

00 = ¥—U U R 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)

00 =5 EZ|EBEL. —DHIDREF R (Ignore and remains in previous status)

01 = BEEZER T—CUBRERNI OV UREICIIEERERIZOHA BT

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

10 = PEERFENE (Act on fault)

1N =REFEHRL. —DRINKRTELREF (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 EPMBusAYURIZLHLDEDMEEEBAESE DTy
FTY. Ffz. THRARICEADRBINTHS DL AR RRDEEHFET . ON.OFF_CONFIGDFHL 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—REIR (Default Operating Mode Selection)
0 =T/ 1 RILOn/OffHIHIE VR E RS T . ERONFR EHEIZES

0 = Device powers up anytime power is present regardless of state of the On/Off control pin

1= T34 RZOn/OFFHIFHE > B L IZOPERATIONOR VKD EL S M D O] FE THEE

1 = Device does not power up until commanded by the On/Off control pin or OPERATION command
SBCM: L UTFILINRBIEE—FEIR (Serial Bus Communication Mode Selection)

0= TNARIEDYTILINZAMSDOPERATIONIZ & HOn/Off IY U R & £ELR

0 = Device ignores the On/Off portion of the OPERATION command from serial bus

1= TINARIEDY T ILINZIMNSDOPERATIONIZ & B0n/0ff AT R {#

1 = Device uses the On/Off portion of the OPERATION command from serial bus

ROFP: On/OffIfHIE > A~ DL AR X3ER (Response to On/Off Control Pin State Selection)
0= F/3A R[LOn/OFfFIHIE > % &IHL . OPERATIONO T RIZ & Z0n/OFf D HHFH
0 = Device ignores the On/Off pin and uses OPERATION command to On/Off the device
1= TINA RI(LOn/OFFFIFHIE L DS DERTE LY T/ A RDEENEZ 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' BET DI LITKYT/NAREREE
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 &5 S B D On/ Off il #HIE > B 4558 3R (On/Off Control Pin Action Selection When Commanding the Device to Turn Off)
0 =BMEDELTALAEILTYRAZIUTETRY S LR EREMEER
0 = Use the programmed turn off delay and fall time
1= HAODFELEEEILRETER

1 = Turn off the output as fast as possible
3¢ OFPP—FPED48*01238PA:Default value:"1”.
FPED48%01238NA: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 FAULTSAVURIFRESN -2 TOREBEEYMNIHLT—FICVUT7ITIBIFERALES . COARVREETORAT—A2RAALYREE
SMBALERTHEBZ—FICVUTLET, Ff-. COATUKREERAFDAEMNT. COATURITET—EN\IMMEIHYEE 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 AV RIETNARISTF—ADERAHAOEKET SHFIERALET . COAVUFDBEMIERS>TITA—I—2EFTEINDDERE
5 =HRMENTVET , WRITE PROTECT DFELWLT—2N\(FETIZRLET,

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS RIW 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]: ZAH{RERERK (Write Protect Configuration)
000 = £THIATURIZEZAH#ER (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 < REASMCEAHES
010 = Disable all writes except to the WRITE_PROTECT and OPERATION commands
011 = Reserved
100 = WRITE_PROTECTAV U R LISHMZEIAHER
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 ALLARURIZT /NS RIZETOHERMET THILMAEIORNBEHAEMERISL TSR —2ar AR (2IE—F 5L
R BAVURTHY . TRARDBBBL TN S LEZDAEALNHFENET  COARUFEERADAHAEN T, COATURITFE T2/ I HY
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_USERALLIAYUFIE, HERMED I—HF AT AEYRITARL—2aV AR DERNBEEIE—F H5IAYURTHY . PMbus T/ 1 R[THERS
NET, - —RRT7DBAE—BLTOVEVARL—TAU T ABYHNDOEEDER FERINET, COAYUREERADAHAEH T, 203
TURIZETF—ENAMEHYER A

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 ALLARURIE, A RL—F AV T ARYICFEBERED I —F —AE)DERNEEIE—T 5IYURTHY . PMbusT /31 RIZHERE
NET ARL—FTAVTOBEME—BLTVENLI—F X7 HOEEDEB EFERINFET, COIATUREERAADHEMT. COATUFR
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 MODEaRURIFTFOREMDEYIZZEVRDE—RESE YD /INTA—E—NEHEET—R/ M+ TT, BEVFDE—REEIFTT—2T4+—<T vk
FY=T, FALIFELEVIDEL ST H HBEREZBEL TSI URTHY, SE VD /SSA—E— LB IREN - E—FDELDHEHREL TIRHEL
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[2:0l: X HEFEDT—2I7+—< v ZBEI S5 K( Data Format for the Output Voltage Related Commands)
000 = Y=F7F—AT+—< vk (Linear data format)
001 = VIDT—% 74— vk (VID data format): AN T—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]: /\TA—A—{E (Parameter Value)
= T=R7+—<yrE) =7 ThHNIE. BEVED2DFHEDIEH (Five bit two' s complement exponent if the data format is linear)
= T4+ —3IYMIVIDTHNIL, 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 bk (Always set to 00000 if data format is direct)
AN 1-VTIEHR— (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—4/3fr& HABEEMEEATURN)=FHABEDT—H74+—IVrEERTEIHE. T2 7+—IYMETDLSITREN
%9, VOUT MODEa YU RIFHE ABEEEITUREILR 2 TEE SN FET A VOUT MODED IR [FHH ABFEBEIT VRO T—2T4+—yhA
EESNIBIZOATHhIET,

VOUT_MODE DATA BYTE FOR LINEAR DATA FORMAT

Ll | -
- Ll
Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit0
P e )
MODE = 000 | EXPONENT (N) [
DATA WORD FOR THE OUTPUT VOLTAGE RELATED COMMANDS .
: L
HIGH BYTE LOW BYTE
Ll dl |-
- Lt | Ladl
Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit0 Bit 7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
P N
[ MANTISSA (V) |

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.
VIZ16EVMISEL. BLII2DHBD2EEKTHY . NIFEE VD 2DHH D2 EEKIETT .

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_COMMANDIET/NA ADH AW EFEEEZZDIARURREEDEY ICLI-WBIZERINET, T/NAREDBIETIE2AM M DERAHE
LAHEFT  HABED =7 T —F 74— YD TIFHIIZEBAL TLNSEY TT,

ol

o

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 5114 13[12]11M]10]9[8]7]6][5]4]3[2]1]o0o0
ACCESS RIW
FIELD NAME VOUT[15:0]

DEFAULT VALUE 1 ]1]J]oJoJo]Jo]J]oJoJo]J]oJ]oJo]J]oJo]Jo]o

VOUT[15:0]: Output Voltage = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
HAEE = VOUTMODEIYURIZTRESNF-VOUTY=TTF—RI+—<YMIELTHE

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 TRIMIR VR EE W BEEDEEA 7y MEZBISSESRICHERAINES . BERFEAEIVFA—YRE N EEERET HRICHERS
NET, COATURIL2O WD 2EE R D2/ AT+ —T I TT,
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COMMAND FORMAT Sixteen Bits Two’'s Complement
BIT NUMBER 5[14]13[12]11]10]9o]8]7]e6]s5]4]3]2]1]0
ACCESS RIW
FIELD NAME VOTRIM[15:0]

DEFAULT VALUE o J]oJ]oJo]J]o]J]oJoJ]o]J]oJ]oJo]J]o[]oJo]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 FEEEE= VOUT MODEaZ U RICTEESINVOUTY =7 T—2 74—y L THE L
X1 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 EEIF BT FIFEHELFET
SMERTRIM(H/W TRIM)TEEZ A ESEHBEIXCOEICHITURFN ERESHET,

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:
VOUT MAX X RIEFHABEED LREDHE T, HABEEEBRELVSLYITL LA I B>TT N\ REH B ARG HIBICHE LB
DB EEEEE L TRIFENTVET , T/31RI(E VOUT MAX DR EBERBORELHEE T IEELZH>TOETAREVTERA, TOHEICES
RETLUCESRENRETIN, TAIRERDESFEENTONET

» 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
HHEEEDIBRIEL VOUT MAX OT R DR EBICHRYET
STATUS BYTE L' R42(Z3% NONE OF THE ABOVE (NOTA) EwbZEERELET
STATUS_ WORD L RAZIZ#H 5 VOUT (VOWF) EVrERELET
STATUS VOUT LY X428 % VOUT MAX (VOMW)DEEE YR ERELES
RRANMZF /AL R DD SMBALERT 2N L TEMLET

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

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER B5]14[13[12]11]10] 9 8]7[6[5][4]3]2]1]o
ACCESS RIW
FIELD NAME VOMAX[15:0]

DEFAULT VALUE oo [ 1]J1]1]1]1]JoJo[1]1]ofJo]1t]1]o

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

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[ZOPERATIONM “Margin High"Z&ESNTWNSEEIZ, TS ABAIZEB S -WVEREFRETHEEIZHAS

NET T—2NAIME2NA DY =T TR+ —TIMIBYFET,
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COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 5[14]13[12]11]10]9o]8]7]e6]s5]4]3]2]1]0
ACCESS RIW
FIELD NAME VOMH[15:0]

DEFAULT VALUE oJoJ1]1JoJoJ1]JoJo]J1]1]JoJo[1][1]o

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 MODEaR VRIS THRESNFVOUTY =7 F—42T74+—vhIIELTHEE

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”&#EEEINTVREEIT, TN RAHAICERSB-VEEEERETHLEIHERS
NET T—INAME 2 A+ DYZTT—ET7+— VMY ET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514 | 13[12]11]10] 9 [8]7]6[5]4]3[2]1]o0
ACCESS RIW
FIELD NAME VOMLI[15:0]

DEFAULT VALUE oJo[1]Jo]1]1]JoJ1]1]JoJol1][1]Jo]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—27+—3IYMIGLTHEEH

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 I RIZHAEROEM-HAIZLYEM-BDINhz mV/A (mQBEMOE N EBEEHRET IEICERSNET, T2/ (&
2N DY =T T—RIT+—TIMNIBYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER B5]14[13][12]11]10]9[8]7]6[5][4]3]2]1]o
ACCESS RIW
FIELD NAME VOD[15:0]

DEFAULT VALUE oJ]oJoJoJoJoJ]o]J]o]J]o]J]oJ]oJoJoJoJo]Jo

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

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.
VINONIZURFANBEEDRE TREUIRISTHY, TSRO BAERBIRROREICEREINET, T2 ML 231+ =TT —4
TA—YNMIGYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 13[12]11]10] 9 [8]7]6[5]4]3[2]1]o0o0
ACCESS RIW
FIELD NAME VINON[15:0]

DEFAULT VALUE 111 ]Jo]J1]Jo]Jo[1]Jo]JoJo]J1t]o[1]o]o

VINON[15:0]: Input Voltage to Start Power Conversion = The value is calculated according to the VIN Linear data format
BAERFROANERE =VINJ=TFT—27+—<vMIGLTHE
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VIN_OFF — Command 36h

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 URIFANBEEDHETHAEIEHRILETHY . TNARADBENERELBOREICFERASNET T2/ \IME 2 (D Y=TT—
BIF—IMIRYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 13[12]11M]10]9][8]7]6][]5]4]3[2]1]o0
ACCESS RIW
FIELD NAME VINOFF[15:0]

DEFAULT VALUE 111 Jol1]JoJoJ1]JoJoJoJoJo]1]o]Jo

VINOFF[15:0]: Input Voltage to Stop Power Conversion = The value is calculated according to the VIN Linear data format
BHEBRBIEDANERE = VINJ=FT—27+—<YMIIELTEH

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 U RIEEVRHEWNEHEAELOHE NDBERICKIEEREMEERET IHFICERASAET . T—2/30ME 2 /3(k
DIV=FT—EI+—TYMIBYET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 514 13[12]11M]10]9[8]7]6][5]4]3[2]1]o0o0
ACCESS RIW
FIELD NAME VOOVFL[15:0]

DEFAULT VALUE o o[ 1]1]1]1]JoJo]JoJoJo]J]oJ]oJo]o]o

VOOVFL[15:0]: Output Over Voltage Fault Limit = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
HABEEEEFIRIE = VOUT MODEaYURICTERESNF-VOUTY =7 TF—27+—<vhMIIELTHE

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 AWV RIETNAARICHE N BEREICKIBERHICESVSIBHAEEZ I RELDOEBRICEASIET .,
VOUT_OV_FAULT_RESPONSE DFLLVT—H/N\A+ETITRLET,
= 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' Z4M VOUT_OV_FAULT (VOVRE W& ELET
STATUS_WORD L' R4M VOUT (VOWF) EvhERELET
STATUS_VOUT L' 240 VOUT over voltage fault (VOOVF) EvbZERELET
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 R/W 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 = T/INARILFPMF B L4 {EI{E(Device continues operation without interruption)
01 = F/NA RIEDT[2:0]DF) B 41 5% F TENE#i B (Device continuous operation for the time specified by DT[2:0] in seconds)
10 = TS RIE S yhE I (Device shuts down)
1= EERERICT /M AE HEESN(Device output is disabled while the fault is present)
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RS[2:0]: BEITERE.

Data Sheet

RSP=01,10 % E B D & 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 = FINAR[XZ DR EE T RSP —rF 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 =[O H # (ZEIEL#E (T HBREI(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_OV.WARN_LIMIT AR RIEtE > AHEWIEHAELODHABEEI

B
ax ;&

FOEEREMBERET HARICHEAINES . COERFRERERSHIR

BERYNSWMEIZRYES , T—RN\MME 2 N+ DYV =TT =R+ —TYMIGYET,

In response to the output voltage exceeds output over voltage warning limit:

HAOBEBBEEHREEZBA-HAEEREROL ARV RAELT:

The device notifies the host through SMBALERT

STATUS_WORD L' Z4M VOUT (VOWF) EvhERELET

RAMZT /AL A DD SMBALERT 2L TEEILET

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

STATUS.BYTE L X4 NONE OF THE ABOVE (NOTA)EWrEBRELET

STATUS_VOUT L' X4M VOUT_OV_WARNING (VOOVW) EvhEBELET

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 1514 [ 13[12]11M]10]9][8]7]6][]5]4]3[2]1]o0
ACCESS RIW
FIELD NAME VOOVWL[15:0]

DEFAULT VALUE o o1 ]1]Jof[1]1]1]ofJo]1]1]o]o]1]1

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 MODEaYURICTEESNI-VOUTY =7 TF—274+—IwhIIELTHEE

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 < RIEEVRAHINEHAECDOE ABEEIC
“J"(:EU ij—o

BLRYRENVHIEITHEYFET . T—2N\AME 2 N(bDYZTFT—5T4—%

FOEERLEMERET HRICHEASNFTT . COEBITBEEE IR

In response to the output voltage is below the output under voltage warning limit:

HABEETEEHBEZ TR HNEEREBOLARIRELT:

The device notifies the host through SMBALERT

STATUS_WORD L' XA®M VOUT (VOWF) EwrEBRELET

RANMZIT/INA A S SMBALERT ZALTEALET

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

STATUS.BYTE L X4 NONE OF THE ABOVE (NOTA)EWrEBRELET

STATUS_VOUT L' X4M VOUT_UV_WARNING (VOUVW) EvhEEBFELET

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER B5]14[13][12]11]10]9]8]7]6][5][4]3]2]1]o
ACCESS R/W
FIELD NAME VOUVWL[15:0]
DEFAULT VALUE olofJoJt1]JofJoJ1]1]oJo]1]1]o]ol]1]1
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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command
HAEEEZEHEEE =VOUT MODEIYURIZTERE

VOUT_UV_FAULT_LIMIT — Command 44h

Data Sheet

SNFVOUTY =7 T—274+—IvhIELTEH

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 v RIFEVABWNEIHEAE O HEEEICLABEEREEERTETIRIERINET, T RATOTS LN
B ABRBEICETIETIC. BLET RS AN ED R ESNIGECBEIEITYRISNET . T—F/N\IME 2 (b =T T—2TA—TVhIZ

BYET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 1514 13[12]11M]10]9][8]7]6][]5]4]3[2]1]o0
ACCESS RIW
FIELD NAME VOUVFL[15:0]

DEFAULT VALUE oJoJoJo[1][1]1]JoJoJ1]1]JoJoJ1][1]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 MODEaYURICTEESNIVOUTY=ZF7TF—274+—whIIELTHEE

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 XV FRIETNARICHAEBEEREIZLIEERICESVWSBEZIREIADERIZCERASINET .,
VOUT_UV_FAULT_RESPONSE D&#LW\T—4/ (& TITRLET,

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 wh4&BFELET

STATUS_WORD LY XA®M VOUT (VOWF) EvrEBRELET

STATUS_VOUT L' X4M VOUT_UV_FAULT (VOUVF) Ewk8&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 | 0 1 | 1 | 1 0 | 0 | 0

RSP[1:0]: LR7R> R (Response)
00 = T/INA RIT B B EL<ENZEHEIT A (Device continues operation without interruption)
01 = T/NARIEDT[2:0] DFE{IEETE TEIEH5T D (Device continuous operation for the time specified by DT[2:0] in seconds)
10 = TINAR[E vy bF o (Device shuts down)
11 = EEXRARICT /M A HEESN(Device output is disabled while the fault is present)
B ITERE. 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%EL(Device does not attempt to restart)
001 " 110 = TINARIZZDEZEFE R TY AR —KIF 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 =[O H # (CEIEL#E (T HBRE(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_LIMIT AR R FH NN ERERETRMAFT AT THY . BERBHERICERACOREERBRICEFTREICTEHLS5HE
RETOBICERAINET . T—2/N\MME 2 NAb DY =T T—E2T+—IMNMIGYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 5114 13[12]11M]10]9[8]7]6][5]4]3[2]1]o0o0
ACCESS RIW
FIELD NAME IOOCFL[15:0]

DEFAULT VALUE 1 11 Jo]J1]JoJo[1]Jo]l1]1]1]ol]1]1]1

IOOCFL[15:0]: Output Over Current Fault Limit = The value is calculated according to the IOUT Linear data format
HBERBEEFRIE = I0UTY=7T—4274+—< v THEE

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_OCFAULTRESPONSE XV RIEFTNARICH OB ERICLIBEERBICESVSBAEZ2 I REMDHERICERASLET,
IOUT_OC_FAULT_RESPONSE DE#LL\T—A/\(rETITRLET,
» 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
STATUS BYTE LY 24D IOUT_OC_FAULT (I0OCFEwh &% ELES
STATUS WORD L' 240 IOUT (IOPOWF) EvbEERELET
STATUSIOUT L X4 M IOUT_OC_FAULT (I00CF) EvhRELET
RRANMZF /AL R DD SMBALERT ZA L TEMLET

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 | 6 5 | 4 | 3 2 | 1 | 0
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 | 0 | 0
RSP[1:0]: LR7R> R (Response)
00 = T/INA RIT B B E4<ENEHEIT A (Device continues operation without interruption)
01 = T/NARI(EDT[2:0] DFE{IEETE TEIE kTS (Device continuous operation for the time specified by DT[2:0] in seconds)
10 = TINAR([E vy bF D (Device shuts down)
11 = EEXRERICT /A A HEESN(Device output is disabled while the fault is present)
RS[2:0]: Bi1TERE . RSP=01,10 SR E B D H A %H(Retry Setting, effective only in the setting of RSP=01,10)
000 = T /A R RA—FZEL%ELV(Device does not attempt to restart)
001 7110 = T/INA RIZZDEEFEEE T RP—KIF B(Device attempts to restart the number of times set by these bits)
111 = FINARIE) RE—kL$EIT5(100msec Hiccup)(Device attempts to restart continuously)
DT[2:0]: Delay Time =[5 M1 H # (ZEIEL#E (T HBREI(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_FAULTIZZ>/-B¥ A CE D ERETOEERHE—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 IFE DB EREERERDOELRET IRICEAINES . BECOERIEAEROEEHIRELY/NEEES
NEFT T—HNAME 2 A+ DY =T T—ET7+—< VMY ET,
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In response to the output current exceeds the output over current warning limit, the device:
HAERBBAESEHRELZEBR-HNERFEROLARVRELTT /NI RIT:
= Sets the NONE OF THE ABOVE (NOTA) bit in the STATUS_BYTE register

Sets the IOUT (IOPOWF) bit in the STATUS_WORD register

Sets the IOUT_OC_WARNING (IOOCW) bit in the STATUS_I0OUT register
The device notifies the host through SMBALERT

STATUS_BYTE L' X4 @ NONE OF THE ABOVE (NOTA)E w2 ELET

STATUS_WORD L X4 M I0UT (IOPOWF) EwrEERELET

STATUS_IOUT L' A4 M IOUT_OC_WARNING (I00CW) EwrE&BRFELET

RARMZT /AL A D SMBALERT 2L TEEILET

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER B5]14[13][12]11M]10]9]8]7]6[5][4]3][2]1]o
ACCESS RIW
FIELD NAME IOOCWL[15:0]

DEFAULT VALUE 1 [ 11 JoJ1tJoJoJ1JoJo[1]1]1Jo]1]1

IOOCWL[15:0]: Output Over Current Warning Limit = The value is calculated according to the IOUT Linear data format

HAOBEREESHIRIE = IOUT) =7 T—27+—< VML TEH

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 OV RIZBENERECHEMAITERTHY. TN RICBRICKIEEILCOREEEBARHICRESEDLIITIHETT B
FRIND, T—2N\AME 2 XA D) =7 FT—E 75— IMBYES,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 5114 13[12]11M]10]9[8]7]6][5]4]3[2]1]o0o0
ACCESS RIW
FIELD NAME OTFL[15:0]

DEFAULT VALUE 1 11 1]JoJo]Jo[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
BEEEFIRIE = TEMPY=7T—4274+—<vhrIELTHEE

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 XV RIETF/NA RITBREAIZLZEERKICESVSBEE T RENDIERICHEASNET  OT_ FAULT RESPONSE M EELLY

T—RNAMETFERLET,

= Sets the TEMPERATURE bit in the STATUS_BYTE register

Http://www.fdk.com

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

STATUS_BYTE LY A4 M TEMPERATURE EwhEERELET

STATUS_TEMPERATURE L' X4 @ OT_FAULT (OTF) EwrZEHRELET
RANMZIT/INA A S SMBALERT ZALTEALET
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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 0 | 0 | 0 0 | 0 | 0

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

00 = F/INA RITHBTI BT L4 <ENZRRIT S (Device continues operation without interruption)
01 = F/NARIEDT[2:0] DI ELIEETE TEIE#HiF5(Device continuous operation for the time specified by DT[2:0] in seconds)

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

1= BERERICT/AARHEAZEDF - BEBFRICERTYIRFHEY

(Device output is disabled while the fault is presentmoreover, hysteresis control on restart)

RS[2:0]:

BT8R E . RSP=01,10 % EH D & B $(Retry Setting, effective only in the setting of RSP=01,10)

000 = F/NARIEJARE—FZEL%ELV(Device does not attempt to restart)
001 " 110 = FNAR[XZDEHEEE T RSP —rF B(Device attempts to restart the number of times set by these bits)
111 = FINARIF) RE—kLEE 1T (Device attempts to restart continuously)
DT[2:0]: Delay Time =& D& H # (CENEL#E (T HEFREI(RSP=01) , Retry FEIf@(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}=11 and RS{2:0}=000,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{2:0=000D B§ (X 7/ A R DB E A RIE TR T OT_ WARN_LIMITCRE L= BEICAES1=BURS—MLET,

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 27U REREDHRETRMIFERTHY ., THAIRICBRICIIEHICOREEEBAHICRESEDLLSITHERT HHHIC
HERENG, BEEBHREZOFIRESYNEEESNDS, T—HN\AME 2 A LDYZTTF—ETF—TIMIGYET,

In response to the temperature exceeds the over temperature warning limit, the device:

BREEFHIREZBRREREFOLARVRELTT/NIRIE:

The device notifies the host through SMBALERT
STATUS_BYTE LY A4 M TEMPERATURE EwhEERELEY

RANMZT/INA A S SMBALERT ZALTEALET

Sets the TEMPERATURE bit in the STATUS_BYTE register
Sets the OT_WARNING (OTW) bit in the STATUS_TEMPERATURE register

STATUS_TEMPERATURE L' 240 OT_ WARNING (OTW) EVrEHRELET

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 1514 [ 13[12]11]10] 9 [8]7]6][5]4]3[2]1]o0
ACCESS RIW
FIELD NAME OTWL[15:0]

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

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

BREERIRIE =TEMP)=7T—474+—<vhIGLTHEE
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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 3R RFANEBENCOREEICLDANBEERTERESELIESIHERINET . T/ ML 2 R(+DY=T
T—RIA—TIMIGYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 13[12]11M]10]9][8]7]6][]5]4]3[2]1]o0
ACCESS RIW
FIELD NAME VIOVFL[15:0]

DEFAULT VALUE 1 11 Jo]J1]Jo]l1]1]Jo]1]oJo]1]o]Jo]o

VIOVFL[15:0]: Input Over Voltage Fault Limit = The value is calculated according to the VIN Linear data format
ANBEEEEHIRIE =VIN)=7T—27+—<vrIGLTHEE

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 X VKR IEF NS RIZCAABEEIZLIBERICESVSBAEE T RENIDIERICEREILES,
VIN_OV_FAULT_RESPONSE D& LWL\T—R/ A1 +ETITRLET,
=  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 M NONE OF THE ABOVE (NOTA)Ewh R ELET
STATUS_WORD L' Z4M INPUT (INWF) EwkZERELET
STATUSINPUT L 24 M VIN.OV_FAULT (VIOVF) Ewk8&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 | 1 0 | 0 | 0 0 | 0 | 0

RSP[1:0]: LRX7R> & (Response)

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

01 = T/NARIIDT[2:0] D ELIEETE TE)EHilT5(Device continuous operation for the time specified by DT[2:0] in seconds)

10 = TINARIEL ¥ YRS 2 (Device shuts down)

1= BEEREBICTN\ARBENEEDF-. BEIFICERTVOXGIHEY

(Device output is disabled while the fault is presentmoreover, hysteresis control on restart)

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

000 = T /3L R RA—FZEL%ELV(Device does not attempt to restart)

001 7110 = T/INA RIZZDEEFEEE T RP—KIF B(Device attempts to restart the number of times set by these bits)

111 = FINARIE) RE—kL$EIT5(100msec Hiccup)(Device attempts to restart continuously)
DT[2:0]: Delay Time =fEZE D& H % (ZEN{ELK (T HEREI(RSP=01) , Retry EIfR(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}=000,restart once the voltage set by VIN.OV_WARN_LIMIT shown in the next section the voltage of the input .

RSP{1:0}=11 B -DRS{2:01=000D B (&7 / S 2D A HEEASRIE TRY VIN.OV.WARN_LIMIT TR ELI-BEITHST=5)RF—FT,
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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 . BERIFIANBEEEZOFIRES
YINSCREESNET , T—HNAME 2 RAPDYZTF—RTA—YMBYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER B5]14[13[12]11]10]98]7]6[5][4]3]2]1]o
ACCESS RIW
FIELD NAME VIOVWL[15:0]

DEFAULT VALUE 1 [ 11 JoJ1tJoJ1]JoJo[1[1]1]Jo]1]1]Jo

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

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 LY X4 @ NONE OF THE ABOVE (NOTA)E whEBRELET

STATUS_WORD LU RAM LA/ NAFZ#H B INPUT (INWF) EVrERELES

STATUS_INPUT L' XM VIN.OV_WARNING (VIOVW) EVrERELET

RAMZT /AL A 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 IV REANEBEACOREMEICEDANBEEESERASELHLEIFERAEINFET . BEFIANBEEESHIRMEELY
REGEEESN. ANBEEVINONITURIZTEESNIELZRBADETICH DT NRAI RN ENRETH LT I—LINIRIENE, T—4/\
AME 2 XA D) =ZTF T—E3T+—TYMMIGYETS,

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

AT IARIZFADEEEEERLBRIIEELTEVFEEA.

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 13[12]11]10]9[8]7]6[5]4]3[2]1]o0o0
ACCESS RIW
FIELD NAME VIUVWLI[15:0]

DEFAULT VALUE 111 ]Jo]J1]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:
ANBERGEESHIRELE FTR>ANEEFEEROL ARV RELTTNARIF:
= 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 (NOTA)E W ELET
STATUS WORD Lo RAM Ef1/3A+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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Data Sheet

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 ONaVUKRIFH N EFEZIDHREMEIZLY. T3>0 POWER GOOD EENEMITINBBIERAINET . T—2/ MR 2\

ARDY=FT—RI+—IMIBYET,

¥ This command , when “1” (ACPF) Bit 2 of MFR_ALERT_ARA_CONFIG - Command D4h , 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 D4h for logic of POWER_GOOD output.
DAY FIZMFR_ALERT_ARA_CONFIG — Command D4h@E sy F2(ACPF)AHY"1” M & ) #SMBALERTE >/ IZPOWER_GOODH HZLFET,

ZDEEICIESMBALERTEV ELTO#EEIX RO ET

POWER_GOODH A MRKIEI= DLV TIXMFRALERT_ARA_CONFIG - Command D4hDE v RO(PGDL) CERSEL-EELEYETS,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 5[14]13[12]11]10]9]8]7]e6]s5]4]3]2]1]0
ACCESS RIW
FIELD NAME PGSON[15:0]

DEFAULT VALUE oJoJoJ1t]Jol1]Jolt1t]1]oJol1][1]Jo]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 =GR EBAUHIRIE =VOUT MODEaY U RICTERESNIVOUTY =7 F—42T74+—< vk G THEE

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 RIZH AEFEZDREMEIZLY. T3> D POWER GOOD EEMNEMIEINIEEITHERAINET . T—2/ Mk E 2

NARDY=FTF—EI+r—YMIBYET,

¥This command , when “1” (ACPF) Bit 2 of MFR_ALERT_ARA_CONFIG - Command D4h , 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 D#4h for logic of POWER_GOOD output.
Z M3 RIZMFRALERT_ARA_CONFIG - Command D4h@E v 2(ACPF)H"1” M) &Z () & SMBALERTE >~ [ZPOWER GOODH A% LE T,

CDEEIZIEISMBALERTE ELTOMRET R DN ET

POWER_GOODH 71 M3k IZ DL TIEZMFRALERT_ARA_CONFIG — Command D4hDEwHO(PGDL) TR EL/-EELYET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 1514 [ 13[12]11]10] 9 [8]7 |6 ][54 ]3[2]1]o0
ACCESS RIW
FIELD NAME PGSOFF[15:0]

DEFAULT VALUE oloJoJt1]JofJoJ1]1]ofJo]1]1]o]o]1]1

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
HAHRT—SYRIEEA JHIRIE = VOUT MODEaV U RIZTEHRESNIZVOUTY =7 F—2 7+ —< 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 aRURIFRRDERE TIV A NEMTHY . ENEBMAMKEER T THOH N EE L FRIGETORRE

T—RNAME 2 A+ DV=T T—ET—TYMIEYET,

REICERSIET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 5[14]13[12]11]10]9]8]7]e6e]s5]4]3]2]1]o0
ACCESS RIW
FIELD NAME TONDI[15:0]

DEFAULT VALUE 11 1]Jo]J1]Jo]JoJoJo|]1]oJ1t]oJo]Jo]o

TOND[15:0]: Output Voltage Turn On Delay = The value is calculated according to the Time Linear data format
HABEAVETALAE = Time)=F7T—27+—<VMIGLTHEE
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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 XU R(ERHEDEETIY AV REMTHY . HABED LRFRNSEEANREEBRE(SET 2FTORMBREICERENET . Oms
REFFRETTAY ILINREEITET DIOUIERELGYET , T—HNAME 2 A DIV =ZT T —HT+—IMIBYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 5 ]14[13[12]11]10] 9 8]7[6[5][4]3]2]1]o
ACCESS RIW
FIELD NAME TONR[15:0]

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

TONR[15:0]: Output Voltage Rise Time = The value is calculated according to the Time Linear data format
HABEIL EMNYEIE = 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 FRHOKRETIVLIAVFEMTHY ., FLEGRRZ T THLI=VFDERE NFLFEFTORMBREICERINET ., T—
BINAME 2 NA D) =T T—3T7+—IIMMIBYET,

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

ZMDaTF(E ON_OFF_CONFIG(Aa T/ K 02h)DEwWR 0" M OFPA E Y A" 0" DIED EED AT ELVET

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 13[12]11]10] 9 [8]7]6[5]4]3[2]1]o0o0
ACCESS RIW
FIELD NAME TOFD[15:0]

DEFAULT VALUE 11 1]Jo]J1]Jo]JoJoJo]J]oJ]oJo]JoJo]Jo]o

TOFD[15:0]: Output Voltage Turn Off Delay = The value is calculated according to the Time Linear data format
HABEATTALAE = 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 v R IFRHOBRETIVEIAVFEETHY . A TTILIDERDYNSEED 0 ISETEHETORBREISERAINET . COIT
URIFHABEDETHRESNFIEL —MIEZ5NDESIC+RCERESIFRAL CENTELEEIHEATEET . . Oms HEITRETHA
BRE#0I1TETIRIGIERERYET, T—HAME 2 RAbDY=T FT—E2T+—YMIZYET,

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

ZMaT K& ON_OFF_CONFIG(A T/ F 02h)DE WL 0" D OFPA E VA" 0" DIED EED AT/ ELVET

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 13[12]11]10] 9 [8]7]6[5]4]3[2]1]o0
ACCESS RIW
FIELD NAME TOFF[15:0]

DEFAULT VALUE 11 1Jo]J1Jo]JoJoJoJo[1]1]1]o]Jo]Jo

TOFF[15:0]: Output Voltage Fall Time = The value is calculated according to the Time Linear data format
HABEIL FTYRMEIE = Time)=7T—27+—<YrIGLTER
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STATUS_WORD - Command 79h

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 WORDAVUKIZ, THRARADEEREDHEZ2N\AFDERTRELET . cho2/ A FDFERITEY . DR TLEBRANBELLELORE
REEZEARALIETELDHLIVEREAFHRLILITHEYET,

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 I0O0OCF RESO03 TMPWF CMLF NOTA
DEFAULT VALUE 0 0 0 0 0 0 0 0

VOWF: H A BEDZEPEEIRRE (Output Voltage Warning Or Fault Condition)
0= ZLHEADOEZIREELEL (No warning or fault condition has occurred)
1= BEMEEIREFKLE (Warning or fault condition has occurred)
IOPOWF: HAEFREBHDELEASEEIRAE (Output Current or Output Power Warning or Fault Condition)
0= ZELEOEEIREELEL (No warning or fault condition has occurred)
1= ZEMNESIREEHE A (Warning or fault condition has occurred)
INWF: ANBEERBEHNDZEOEEINEE (Input Voltage, Input Current, or Input Power Warning or Fault Condition)
0= ZBLEADOEEREELEL (No warning or fault condition has occurred)
1= Z2EMNESIREFEAE (Warning or fault condition has occurred)
PGD: /NT—4YKEE. BEZBEILIEEIREEIZLESD (Power Good Signal, If Present, Is Negated Condition)
= BEIREE TV (No negated condition has occurred)
1 = B EIREE(Negated condition has occurred)
VOOVF: HHEFEBBIZKBEZIREE (Output Over Voltage Fault Condition)
0= [EEIREEEL (No fault condition has occurred)
1= [EEIREEFKLE (Fault condition has occurred)
I0OOCF: HAEFRBBIZKBEEIREE (Output Over Current Fault Condition)
0= EEIREHEL (No fault condition)
1= [EEIKE (Fault condition)
TMPWF: BENDZEPEEIREETemperature Warning or Fault Condition
0= ZLEAOEZIREELEL (No warning or fault condition has occurred)
= BEDEEIREHE (Warning or fault condition has occurred)
CMLF: @&{g, AE!, Oy DEEIREE (Communication, Memory or Logic Fault Condition)
0 =fEZEIRAELEL (No fault condition has occurred)
1 =[EEIREEFKLE (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= BEPESIREFEAE (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 IR KR, TS RADH N BEICET IEEFFESKEOHEZ 1 MFOBEHRTELET,

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 EEBBIZLDEZIREE (Output Over Voltage Fault Condition)

0= [EEIREELEL (No fault condition has occurred)

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

= ZBEIKEESEL (No warning condition has occurred)

1 = EEIRBEFE 4 (Warning condition has occurred)
VOUVW: HHABEXREIZELDZELEIREE (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 =[EEIREEH A (Fault condition has occurred)
VOMW: IR R[RH HEE(VOUT MAXaTYURIZKBHRE)N-LDELEKEE (Maximum Output Voltage (Set by the VOUT_MAX command) Warning
Condition)

REEZEL (No warning condition has occurred)

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

£

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

TOFFMW:EBEA 7D B EEE AR KRB IBIZ LS ZE KB (Voltage Turn Off Delay Exceeds the Maximum, Warning Condition)
0 =Z£E4REEEEL (No warning condition has occurred)
1= ZEIRBEFKE (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 UR(E, TS RADE N ERICET IBEF - FEHEREOHREL 1 N(FOBEHRTELET.

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

IOOCF: HAEFRBBIZKBEEIREE (Output Over Current Fault Condition)

0= [EEIREELEL (No fault condition has occurred)
1= EEIREEFHAE (Fault condition has occurred)
100CW: HAERBBICLDEERK

= ZELEBRBEEL (No warning condition has occurred)

= ZBEIREEFSE (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.

RE (Output Over Current Warning Condition)

STATUSINPUT W URIE, TNAARDAABEICEATIEE L EFEEREOBMEEZ 1 (OB HRTRLET,

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2
ACCESS R R R R R R
FIELD NAME VIOVF VIOVW VIUVW RES[04:00]
DEFAULT VALUE 0 0 0 0 0 | 0 |
VIOVF: ANEBEEBBIZLBEEIREE (nput Over Voltage Fault Condition)
0= [EEIRRELEL (No fault condition has occurred)
1= BEEIREFKE (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: AHBEIETIZKDZLIREE (Input Under Voltage Warning Condition)
= ZBEIKEESEL (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 OV RIE, TNAARADBREICETBEFE(FEEREOHMEE 1 N/FOFEHRTRLET,

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: BEREBIBIZLDEZIREE (Over Temperature Fault Condition)
0= EEIREESL (No fault condition has occurred)

1= EEIREEFHKE (Fault condition has occurred)
OTW: ENMEREBIBIZKDZELIREE (Over Temperature Warning Condition)
0= ZLEIREELEEL (No warning condition has occurred)
= BELERREF L (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 aWURIE. TS RADIZEIE - AEY - 0DV BT IEEFFESRKEDBEEL 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: EShak UL MEIELANIAT R D Z{E (Invalid or Unsupported Command Received)

0 =B85 (No invalid or unsupported command has been received)

1 =M MEI LAY REERZ(E (Invalid or unsupported command has been received)
OCOMF: ZD1hDEIEFEEIREE (Other Communication Fault Condition)

0= FDMD) X5 EEIEE (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\AME 2 A DY ZT T—ET+—T MY ET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 514 [ 13[12]11]10] 9 [8]7 |6 ][54 ]3[2]1]o0
ACCESS R
FIELD NAME RVIN[15:0]

DEFAULT VALUE 1 11 ]Jo]J1]Jo]JoJoJo]J]oJoJo]JoJo]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 RDRYEELTIFT NS ROE N BEEDOEBEIZAYET , T2/ \IME 2 NAbDYV=ZTT—R2T+—vMBYFET,

COMMAND FORMAT Sixteen Bits Unsigned
BIT NUMBER 15114 13[12]11M]10]9[8]7]6[5]4]3[2]1]o0
ACCESS R
FIELD NAME RVOUT[15:0

DEFAULT VALUE o] oJ]oJo]J]o]oJoJ]o]J]oJoJo]J]oJ]oJo]o]o

VOUT[15:0]: Read Measured Output Voltage = The value is calculated according to the VOUT Linear data format set by VOUT_MODE command
HABEAIFEEDFAAE = 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 AR RDBRYEELTIFTNARADTURFEHEDHE AERIZHYET , T—AN\AMI 2 A D) Z 7 T—ET+— VMY ET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 1514 [ 13[12]11]10] 9 [8]7 654 ]3[2]1]o0
ACCESS R
FIELD NAME RIOUT[15:0]

DEFAULT VALUE 1 11 ]Jo]J1]Jo]JoJoJo]J]oJoJo]JoJo]Jo]o

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

READ_TEMPERATURE — Command 8Dh
The READ_TEMPERATURE command returns the measured temperature in a degree. The returning two data

bytes are formatted in the linear data format described.
READIOUT Av R DBYMEEL TIET/AARD CEMDBEITHYET . T—H/NAMME 2 A DY=ZTTF—RIT+—IMIBGYET,

COMMAND FORMAT Sixteen Bits signed
BIT NUMBER 5[14]13[12]11]10]9o]8]7]e6e]s5]4]3][2]1]o0
ACCESS R
FIELD NAME TEMP[15:0]

DEFAULT VALUE 11 1]Jo]J1]Jo]JoJoJo]J]oJ]oJo]J]oJo]Jo]o

TEMP[15:0]: Read Measured Temperature = The value is calculated according to the TEMPERATURE Linear data format
BEATEDGAAE = TEMPY=7T—427+—IYMIIZHLTER

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"FPED48*01238*%A".
*:TorS:T:IMD type ,S:SMD type
*2: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 OX VR FREHBFOEREILLKEELZHRALITHICEASINET . ATV 14 NAD LAY DHEEXFI
I3"FPED48%01238%A” &Y ET
*D:TorS:T:IMD type,S:SMD type
*2PorN: PH 79747 DFY On/Off FIHIELE H BRETHEICKYT NI RNNEELET

NL7ZOT47 . DFEYOn/OffflfHIELE L BET S LITKYTNAANEEILET
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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 v R IFREDMBESEERE L LIIELHRAZTHICERIND, ATUFIE2/ 1S HRYFET,

MFR_VOUT_OV_FAULT_LIMIT — Command DOh

The MFR_VOUT_OV_FAULT_LIMIT command is used to set the percentage of the output overvoltage fault limit
from the output voltage set by the VOUT_COMMAND. The command has one data byte and it will only be valid

if the VOPL bit of the MFR_ALERT_ARA_CONFIG command is set. The default value is 78h (120%).
MFR_VOUT_OV_FAULT_LIMIT 32> K 1% EE VOUT_COMMAND D /8\—t o T—S D W EEBRBEEYIYMEEL THRELIVLEIC
(D4h:MFR_ALERT_ARA_CONFIG<6> VOPL # “1"&LTHRESNI-BEFICHR) SEIND%ETHY. HEAEIE 78h (120%)E%>TLNS,

MFR_VOUT_OV_WARN_LIMIT — Command D1h

The MFR_VOUT_OV_WARN_LIMIT command is used to set the percentage of the output overvoltage warning
limit from the output voltage set by the VOUT_COMMAND. The command has one data byte and it will only be
valid if the VOPL bit of the MFR_ALERT_ARA_CONFIG command is set. The default value is 6Eh (110%).
MFR_VOUT_OV_WARN_LIMIT 2% R H H % E @ VOUT_COMMAND D/ 3\—+ T—S DA EEBBZEE)IyMEEL TREL LIS
(D4h:MFR_ALERT_ARA_CONFIG<6> VOPL % “1"ELTHRESNI=FICHR) BEINDIRETHY. MHUEL 6Eh (110%)EH-TLNVS,

MFR_VOUT_UV_WARN_LIMIT — Command D2h

The MFR_VOUT_UV_WARN_LIMIT command is used to set the percentage of the output under voltage warning
limit from the output voltage set by the VOUT_COMMAND. The command has one data byte and it will only be
valid if the VOPL bit of the MFR_ALERT_ARA_CONFIG command is set. The default value is 5Ah (90%).
MFR_VOUT_UV_WARN_LIMIT <RIt 7R EfE VOUT_COMMAND O/ S—toT—CDHAEEFRBELYIYMEEL THRELELERIC
(D4h:MFR_ALERT_ARA_CONFIG<6> VOPL % “1"ELTERESNI-FITHR) SEINDBETHY. FIHHEE 5Ah (90%)EHE>TUND,

MFR_VOUT_UV_FAULT_LIMIT — Command D3h

The MFR_VOUT_UV_FAULT_LIMIT command is used to set the percentage of the output under voltage fault
limit from the output voltage set by the VOUT_COMMAND. The command has one data byte and it will only be

valid if the VOPL bit of the MFR_ALERT_ARA_CONFIG command is set. The default value is 50h (80%).
MFR_VOUT_UV_FAULT_LIMIT 27> RIZH S5 E i VOUT_COMMAND D /S—tLT—C D D EEREEEYSyMEELTEEL LI
(D4h:MFR_ALERT ARA CONFIG<6> VOPL # “1"ELTRESNI=FEICHL) SEINZ%ETHY. WHAEIX 50h (80%)EHE-TLVD,

MFR_ALERT_ARA_CONFIG — Command D4h

The MFR_ALERT_ARA_CONFIG command configures the SMBALERT/PGOOD 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 <> Kl SMBALERT/PGOOD. ISHARE_O O #l#IE > #REHS L . SMBus Alert Response Address (ARA)R U
POWER_GOOD {EENEAREMNZRTET S EAINEI, MFR ALERT_ARA CONFIG DELWL\TF—A/\A/MEHREZ TITRLET,

COMMAND FORMAT Bit Field - Eight Bits Unsigned
BIT NUMBER 7 6 5 4 3 2 1 0
ACCESS R R/W R/W R/W R/W R/W R R/W
FIELD NAME RESV2 VOPL SWTR ARA MEMS ACPF RESV1 PGDL
DEFAULT VALUE 0 0 1 0 1 0 0 1

VOPL: Fault/Warning M) 3w MERTE AL
0= AEE Fault/Warning D' YMEEXTE (40h,44h / 42h 430 ZZDFEEER
0 — Output voltage Fault/Warning direct limits
1 - HAERE Fault/Warning DI yMEZ/S—t2T—U 8% TE (DOh~D3h) IZHES
1 — Output voltage Fault/Warning percentage limits

SWTR: ST HiE(N—FUTR)ER
0 - Hardware trimming
1 — Software trimming

Page 41 of 47

Http://www.fdk.com Ver. 2.13 Dec 27, 2017



Delivering Next Generation Technology ; ~
F DK €N SE4 Series

FPED48T01238*** Data Sheet

36-75Vdc Input, 37.5A, 12Vdc Output

ARA: 75—HREETFTRL R (Alert Response Address)

0 = ARAEESN. T /31 RIESMBALERT#7 H—hrLCET /NI RTRLRADEFE

0 = ARA not functional, device remains at the device’ s address when SMBALERT# is asserted
MEMS: 2B {E 3£ 4E)ZUSER/DEFAULTER & D {F AN Z 18R (Load the operating memory from default or user store)

0= TIHILEAEVEIMEEER

0 — Default memory store

1= A—H—AFYBEREEHER

1 - User memory store
ACPF: SMBALERT#HI#E > ##E (SMBALERT Control Pin Functions)

0= SMBALERTE > Hihikse

0 = SMBALERT pin output function

1 = PGOODE » H i #E

1 = PGOOD pin output function
PGDL: POWER.GOOD {E&i%¥ (POWER.GOOD Signal Logic)

0= &i%¥E :POWERGOOD =0- 7H#—k, POWER.GOOD =1- 7H—MMSLt

0 = Negative logic - POWER_GOOD = 0 — Asserted, POWER_GOOD = 1 - De-asserted

1= IEi#%¥E:POWER GOOD =1 -7H—k, POWER.GOOD =0 - 7H—M=1k

1 = Positive logic - POWER_GOOD =1 - Asserted, POWER_GOOD =0 - De-asserted
RESV*: Reserved
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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.
FINARIE Y IS5—a—RPEC)AHDELICEEH ST RIZHD PMBus TARIIUIZH = R—bELET, TIXSD v avichdieiib

TOrILNDEANTSLIZEYET
(1)WRITE BYTE/WORD PROTOCOLS
N/ D—FDOERAHTORTIL

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.
TIERDBEZEIL—ILELT. N/ T—RDERH DRI NAMNETTURA—RTT, FORICT1HBDE2/ A MEFNEFNT RARIZ

EEZALT—RELTHRDAET,

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 8 1
DEVICE COMMAND
S| ADDRESS w A CODE DATABYTE P
Write Word Protocol
1 7 1 1 8 8 8
DEVICE COMMAND DATA BYTE DATA BYTE

ADDRESS

W

A

CODE

Low

HIGH

(2)READ BYTE/WORD PROTOCOLS
NS/ JD—FoEELTaraL

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.
B, DRATLEBAIET NARITATUFEESACEITBYFET AR OBEITBTIE—RRE— IV T3V ENLTRET /A
ARTRLZAMSDEREL (J—R)IZLET ZLTT ARSI HENE2NM DT —EHR>TEET

Read Byte Protocol

1 7 1 1 8 1
DEVICE COMMAND

8 ADDRESS W 2 CODE 2

1 8 1 1 8 1 1
DEVICE N

SR ADDRESS R A DATA BYTE A P
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Read Word Protocol

1 7 11 8
DEVICE COMMAND
9 ADDRESS kA CODE
1 8 101 8 8 101
- DEVICE e | A DATA BYTE DATA BYTE v
ADDRESS Low HIGH A

(3)BLOCK WRITE PROTOCOLS
JavinERAHTALIL

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 AV T 423V DERHMNDIREYET . AV FI—RDORIZ, NAMIOFYZOEDBIEGYE—
DNEEDRIFENRA DT —2DMEIT TESN DD DEHRELTRITINET

Block Write Protocol

1 7

1

1

8

DEVICE
ADDRESS

0

A

COMMAND
CODE

BYTE
COUNT =N

DATA
BYTE 1

DATA
BYTE 2

DATA
BYTE N

(4)BLOCK READ PROTOCOLS

JovoonEELFaka—)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.
TEvIDHEHUEERAEDENELT, HRELIFYE—FRE—FaVTALav O BEETEAREOAAZEZALEREH T IETT,
NACK DFATIZBIEICRA My TavTaiavast RELOBTEEKRLET,

Block Read Protocol

1 7 11 8 1

DEVICE COMMAND
g ADDRESS k- CODE 2
1 7 11 8 1 8 1 8 8 11
s DEVICE 2l oa BYTE A DATA A DATA DATA Y
R ADDRESS COUNT =N BYTE 1 BYTE 2 BYTEN A
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SMBALERT

Data Sheet

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#EA—7 I T4TEETHY . TNARAFV AT LEBAILBELEVRICESEAAHABERTT .. Y ATLEEAIICOEAHZEL
Y % LRI Alert Response Address (ARA)E{E>TET®D SMBALERT T/NARICTVERTBHIEMN TEE T, SMBALERT #0—H A9 57 /N
ARDHZD ARA IR BIEEETVET . THAAZANEDTEYRRT NI RATRLRE /A O L AIMSB)IZANAA THEBERHEL. BYD

EYrE"1"ZANE T, T/AARIEGEEIZ SMBALERT DT LA 9V EBRRLAITNIEWNTER AW

A Seven Bits Addressable Device Responds To ARA

ARAIZIEZE T B7TEYRDTRL AT RER T /INA R

1 7

1

1

7

1

1

1

ALERT RESPONSE
ADDRESS

R

A

DEVICE
ADDRESS

1

N
A

P
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Mechanical Drawing

Open Frame Version

:
1 8?563 - Pin # Function
2 [ o-e ol & 1 Vin (+)
5 3 ® o8 |y 2 ON/OFF
] | =
= ey ) | X
R @D L 4292 af )@ 3 Vin ()
3O ‘ 4 Vout (-)
Q| 3.8 50.8 2542 @ S SENSE (-)
‘“ 58.4:05 6l @ 6 TRIM
7 SENSE (+)
8 Vout (+)
of [T T L 9 NC
o . 10 GND
[ TT
i .ﬁ‘ W 11 SDA
ol 12 SMBALERT#
ﬁ “—___ Pin Shape type:"A"=3.68mm 13 SCL
Pin Shape type:"L"=6.0mm
14 Addr1
15 Addr0
Base Plate Version
4-M3

Screw penetratfion :
Less than 2.54mm

@ :
ﬁéB ! NOTES
@1 8D - 1. All dimension are in millimeters.
al —1—1 o Li‘:’l 2. Unless otherwise specified, toletances are +/—0.25.
o o + 4o+ té I 3, Pin material : Copper.
PN il n i & = 4, Fin finish ; Tin over Nickel,
o b o i, - .
~ @3 LéJr ™ 5 Pins -3 and 5-7 are ¢102(0,040) with
$1.80(0.071 shoulder.
Recommended TH dio. is ¢1.40(0.0551.
21 3.8 50.8 2.54 9| @ o
« e 6. Pins 4 and 8 are ¢1.58(0.062) with
™ 58.4 :05 o e e
b $2.4000.094) shoulder.
Recommended TH dia. is $2.0000.0791,
| 7, Pins 9-15 are 0,5(0,020) square without shoulder,
“ m_'h]ﬁl T 1 ’_[I:IJ Recormmended TH dia. is ¢1.000,039),
(Cf, | 1 1=t = —w——T—= | B, Converter weight : Open frame Version:34g
- Base Plate Version:48
O
g ~¥—— Pin Shape type:"A"=3.68mm

Pin Shape type:"L"=6.0mm
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Part Numbering Scheme

Nominal

Product Size Sub Inout Mounting  Output Rated ON/OFF Pin Shape Optio
Series Series P Scheme Voltage Current Logic P n
Voltage
FP E D 48 T 012 38 * * -H
Series Eighth Digital Through N: Negative ASTD Base
. 48V 12.0v 38A e (3.68mm)
Name Brick Interface Hole P:Positive L-6.0mm Plate

Example of Part Numbering
ON/OFF Logic=Negative, Open Frame Version : FPED48T01238NA
ON/OFF Logic=Positive , Base plate Version : FPED48T01238PA-H

Notes

PATTERN DESIGN: Do not wire your PCB under the converter.lt may fail in isolation voltage or cause interference. If wiring under the
converter is needed, please contact our sales representative.

Na-UEEE: BRETORBNI-VERITEEMERROFTSEERBLTUTOHEVTTIN, LVUEBTERRTHGS (EELERICTRERES
FAL\LET .

FPED48T01238 * A - H (base plate version) are dedicated for dip soldering. Please do not apply excessive heat process such as PIP
process or reflow soldering. If the resin used inside the module is damaged, there is a risk of causing a serious quality degradation.
FPED48T01238 * A-H(R—XFL—FR) (&, T4V T FALFIFTERTY  PIP TOEX, YIO—GEBELRREMZ S TIEFHEOHTEN, £
Da— )L THEALTOSRIENRIEL, EEGREETICOENYET,

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.
BELUEEDT)r-vay: FDKEGIFEGHIFEE. BRTBREICERAINIGHZME., FIXGIEATLAZEICS TS EERMELTIE, FDK
DERFELGLTOEARETENERE 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.

FRRE: AN 1-VEUTICRTIBRETIERITESAENTZEN, INLIFNT-E 1- L OFHE et REBEOHE. MEDORR LA
YFET ., 1) KOOI BEFPEED-HICHETIETNOH D5, 2) BEM. EXEIN’2 GiiLkR, BERE. 18R, 70E=7%) FHR
h.3) EHRE.SINEOHDINAFRER. 49 HEDZLVGEFT. 5) BE. FEMESh-ZRA. 6) K, M. R, BRBRIESSEINDIEHR.
X 7) BEGIRE . XISEEA MO S5

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.

SEEE. RURFGHABERINIEETOER: ANT-1/1-IE2EEENE. RITBEFGHERSNIEETHERTIEEICE. AT 21—
MDEEERET 2EEDIT, EHBFOERICEVTEREE L TOREEMEFGERELTERAZHEREL TSN,

CLEANSING : Cleansing of this power module 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 power module.

HE ANT-E - OEEFHENLETA, RETHEEOEREHT. BRBEFEEICEVTERN - 1- VO /RIS EA TN
BEHERLTREL TS,

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.

LT — I EEHO R BB LLIEHOBEROERICRL T, BHILLE=ZFOHMMHEEZ DMOIERIZHDIHOIBENRELIGE L.
FOKIZZDEZESILDTIIHYFE R A T, CHoDEFIOEREDHFEEZTILDOTIEIHYFEE A,

SPECIFICATION CHANGES AND REVISIONS: Specifications are revision-controlled, but are subject to change without notice.
HEHROEBRLME: ERERBZE>TEEINTOWETH, FPELELTERTHIHEENTIVET,
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