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XDP™ XDP712-001 hot-swap controller
reference board user guide

About this document

Scope and purpose

This document describes how to set up the XDP™ XDP712-001 Reference Board and configure the internal
registers to evaluate the performance of the XDP712 hot-swap controller.

Intended audience

This document is intended for test engineers who want to evaluate the performance of the XDP712-001 hot-
swap controller.

About this product group

Target applications

e Telecommunications infrastructure

e Data center and Al data center solutions
e Power conversion

Product family

XDP™ is a high-performance digital power controller designed for a wide range of applications. They feature
digital algorithms for high power efficiency and minimal standby power, digital parameter configuration for
increased flexibility and lower development effort, and optimized bill of materials (BOM), making these
controllers ideal for different applications.

Reference board

This board is to be used during the design-in process for evaluating and measuring characteristic curves, and
for checking datasheet specifications.

Note: PCB and auxiliary circuits are NOT optimized for final customer design.

Reference board

Product(s) embedded on a PCB with a focus on specific applications and defined use cases that may include
software. PCB and auxiliary circuits are optimized for the requirements of the target application.

Note: Boards do not necessarily meet safety, EMI, quality standards (for example UL, CE) requirements
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Safety precautions

Safety precautions

Note: Please note the following warnings regarding the hazards associated with development systems.

Table1 Safety precautions

Warning: The Reference or reference board contains DC bus capacitors which take time
to discharge after removal of the main supply. Before working on the drive system, wait
five minutes for capacitors to discharge to safe voltage levels. Failure to do so may
result in personal injury.

Caution: The heat sink and device surfaces of the Reference or reference board may
become hot during testing. Hence, necessary precautions are required while handling
the board. Failure to comply may cause injury.

electrostatic discharge (ESD). Electrostatic control precautions are required when
installing, testing, servicing or repairing the assembly. Component damage may result
if ESD control procedures are not followed. If you are not familiar with electrostatic
control procedures, refer to the applicable ESD protection handbooks and guidelines.

Caution: The Reference or reference board is shipped with packing materials that need
to be removed prior to installation. Failure to remove all packing materials that are
unnecessary for system installation may result in overheating or abnormal operating
conditions.

: Caution: The Reference or reference board contains parts and assemblies sensitive to

User guide 2 V.1.0
2026-09-15



o _.
XDP™ XDP712-001 hot-swap controller reference board user guide < |n f| neon

Table of contents

Table of contents

About this dOCUMENTL......cuiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiieeiteiiaecaesiniteessestascsessssssesssssssssesssssssssssssssssssnsssssnnss 1
About this Product SroUP....cciciiiiiiniiierieiineitestesiaesrestastsesrestsssestascssssssssssssssesssssssssssssssssssssssssssssassns 1
Safety PreCaAULIONS. ..cuiiiiiiiiiiiiiiiiiiiittiitieceitatteteecencastessecsscasssssessscsssssssssssssssssssssssssassssssssssssssssssssssssas 2
Table Of CONTENTS....ciuiiiiiiiineiiiiniiienieiineiiesiaiisestesisetsestascsesrestasssssssscsssssssasssssssssssssssssssssssassssssnssassses 3
1 INErOAUCEION couuieiiieiiiiiniiieniaiinsreiininesiesiaestestaessestascsesressasssessascasssessassssssssssssssssassssssassssssassnsse 5
2 Hardware and SOftWare reqUIreMENTS ...ccccveerieiecencenrecreceecancessecsscascassessscsscsssesssssscassasssssscsscasces 6
3 XDP712-001 Reference platform ....ccicciieiiiieieiicinceriernceneernceseerecessesscessesssessesssassesssasssssasssssasses 8
3.1 EleCtriCal SPECITICAtIONS ..ccviiiiieeieiceeeertce ettt ettt s e e se et e s se e s e bessnessasreennanns 8
3.2 BLOCK I@BIam....eeieiiiieieieeteteet ettt ettt et et s et st e b s bt et et e st et e sbe st e b e s st e besbe st e besaaenbesaeennenne 8
3.3 XDP712-001 Reference Board VariantS.......cueceeeeceereeeesereeieseeeesteseeseseesesseseesaes e snesaessesssessessessses 9
34 XDP712-001 Reference Board SChEMALtiCS.....cuieueeiereeirciereeiesertetee et aeneas 9
34.1 XDP712-001 6 kW Reference Board variant 1 SChemMatiC .......ccceeueeieciiveeeieceseeececeeceeeeee e 9
3.4.2 XDP712-001 6 kW Reference Board variant 2 SChemMatiC .......ccevvecieeereecieceeeeeeeeeesee e 11
343 XDP712-001 4 kW Reference Board SChEMALiC......ccuecueeeeiiieieeieieeiecie ettt ae st 13
3.5 XDP712-001 Reference Board [ayOUL.........ccuecuieieciiiieeieieceecteeie ettt eete e e ste e e eaesse e e tesraennens 15
3.6 XDP712-001 Reference Board bill of materials.......cceecveceeeeciieeeeeseeeeee e 21
3.6.1 XDP712-001 Reference Board variant 1 bill of materials ........c.ooveeveeenieciecieeceeeeceeeeeeeen, 21
3.6.2 XDP712-001 Reference Board variant 2 bill of materials ........cooveeveeereecieieeeeeeseeeee e 25
3.6.3 XDP™ XDP712-001 4 kW Reference Board bill of materials.........ccceeeriecieniecieiieeececeeieceeeens 28
3.7 Reference Board component fUNCLIONS ........ccueeueeiiieiieieeeeeceseetee ettt sttt et ns 31
3.8 Ordering iNfOrMAtioN ......ccieiriieiereeeete ettt ettt sb s bbb et e s et enesaeenes 34
3.9 USBO0010 dONGLE SCNEMALICS...c.uiiiiiieieiierieetetese sttt sttt ste sttt e st see st et e saeesaessessnesaesnsensas 35
3.10 FET footprint options on the Board ...t 35
3.11 RONS teeeeeurrrrereeeteenssitrteeeeeeeessrrareeeeeesssssssssaaeesesssssssssseaeeeesssasssssstasesssssssssessaaeeessesesserteeeeeesensssssrneeeeesesssnee 36
4 Programming, setup, and turn-on inStruCtioNS......cccciviineiieninineiresiainesiesiaecsestscaessessacssessescancss 37
4.1 XDP™ Designer COMmMUNICAtION SETUP ..cevverieiiriieitenienieeteesteeeit ettt et e st e st e saeesasesebe e beesneesaes 37
4.1.1 Dongle coNNECioN iN XDP™ DESIGNEN....cciririerierieieieerieeeriestestessestetesteseesessessessessensensensensesessesses 37
4.1.2 DeteCtiNng XDPT12-001....ccctieiieieeeeeeeeretentestestesteesteebe e st esate st e sse e st esseesstesaeesasesasessaesaesneesnsennns 38
4.1.3 Reading and WritiNg rEEISTEIS .....ciiiririeiereetereeterte sttt sttt ettt estesae et e sbe s e e saesba s s essesnsensas 40
4.14 Programming the FET ...c.oo ittt ettt ettt sb s bbbttt saeenes 41
4.15 Choosing current sense range (CS_RNG) and program the startup current limit (IST)................. 42
4.1.6 Program the Rsus FESISTON ....iueriiieieieiireeiestestestct ettt sttt ettt et et b s bbb e e et et e e e e saeenes 42
4.1.7 Select the WatChAOG tIMEN ..o ittt ettt 43
4.1.8 Programming VIN_OV_FAULT _LIMIT ..c.eeoriiriinienieeitecieeeteste st eee et essee st e satestessesse s saesnnesaes 44
4.1.9 Programming VIN_UV_FAULT _LIMIT ...eieiieieieneeeeeeee ettt ssee st see st e s e s 44
4.1.10 Programming VOUT_UV_FAULT _LIMIT ..coouieriirieniieirteieeeesteeeesre et esiee st e sressesse e e e aesaeesane 45
4.2 Loading the configuration file.......c.ou ittt 46
5 Programming OTP...cccceucieeuiirnicraieaniernisracraessseissascssesssessssssssssssssssssssssssssssssssssssssssssssssnssssssses 47
6 BOArd fRatUreS .cuiiuiiuiiiiiiniieiieinitaiieiieceecaetesiessecssessessessessssssssssessssssssssssssssssesssssssssssssssssssesasne 49
6.1 TVS @NA RSNS teeureeetieieitiieitte et e sttt ee e eeeteeestee e beesataeeesbaseassaeesbaeessaseassaeassseassaeansesesssaesnsesessaeansssensseesnses 49
6.2 I2C COMNECEIONS ...eeevvvcecectete ettt a et s s ettt st asa s st s s sa s s tes et s s sasaesesessasasasaetesnas 49
6.3 EXEEINAl POWET SUPPLY coevereeeieieitetietestestee ettt st s et e st st este st e s e sseessesresssessesasensassesnsensesnsenses 50
6.4 LED INAICATOTS..eittiiiiiiiireiiteisieeseeseesresstessteesseessaesssessesssessseesseessnesssesssesssesssessssesssesssessseessnssseessesssanns 51
7 TSt FOSUNLS v tuiieiriiniieireineiniiesresscaetesressecscasressessecasssssessscassesssssssassasssssssascnssesssssssassrsssssssnssnss 52
7.1 TOST SETUP ceeteeeeeitee ettt ettt ettt e e sttt e e s st e e s s st ee s s nstees s nseeessensaeessenssaessanssaessansaeessanseeessasnseassanns 52
User guide 3 V.1.0

2026-09-15



o _.
XDP™ XDP712-001 hot-swap controller reference board user guide < |n f| neon

Table of contents

7.2 Basic StArtUP WaVETOIM ..c..cceieiececeeeeeeeee ettt sttt e s et et e s b e et et e ssaetesbeensensaensenss 53

8 RELAtEA F@SOUICES cueeererereererereererereecesereesssescesssescessssssssssesssssssssssssessssssessssssesssssssssssssssssssssnssses 54

RO I ENCES cuueureeneerererecececeressssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 55

REVISION NISTOIY.u.iuiiiiiiiuiiiiiiiiiiuiiniiiieceiianieseecentastessecscasssssessecssssssssssssscssssssssssssssssssssssssssssssssssssssses 56

[ 1T ol - 111 1 1] TR 57
User guide 4 V.1.0

2026-09-15



o _.
XDP™ XDP712-001 hot-swap controller reference board user guide < |n f| neon

1 Introduction

1 Introduction

XDP™ XDP712-001 is the latest hot-swap controller from the XDP™ protection IC family, featuring an integrated
digital hot-swap controller designed for wide input voltage applications. This controller is designed to drive
single or multiple parallel external N-channel MOSFETSs for controlled power switching operations.

This user guide describes the XDP712-001 Reference platform (P100226) and provides the information required
to set up, configure, and evaluate the device using the Reference Board and the XDP™ Designer GUI.

Key reference areas for the XDP712-001 include:

e Hot-swap control and inrush current management

e Output ramp and turn-on or turn-off sequencing behavior

e Fault detection and protection response under abnormal conditions

e Fault reporting and diagnostics via pins or alerts and PMBus® status

e PMBus® communication robustness and digital configurability

e Telemetry performance and validation (V/I/P/T/E as configured)

e Current-sense implementation impact (Rsys selection and noise immunity)
e Multi-MOSFET drive capability and parallel stage behavior

e Startup behavior across VIN range, load conditions, and temperature

e Stress testing with large Cout, fast load steps, and input transients

User guide 5 V.1.0
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2 Hardware and software requirements

2 Hardware and software requirements

The following hardware and software are required for the setup:

e XDP712-001 Reference Board shown in Figure 1
e XDP™ Designer USB dongle USB0010 shown in Figure 2
o XDP™ Designer graphical user interface (GUI) shown in Figure 3
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Figure 1 XDP712-001 Reference Board

Figure 2 USB0010 dongle
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2 Hardware and software requirements
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3 XDP712-001 Reference platform

3 XDP712-001 Reference platform

The following sections describe the XDP712-001 Reference Board highlighting the electrical specifications,
block diagram, schematics, layout, bill of materials (BOM), and different configuration settings that could be
used on this Reference Board.

3.1 Electrical specifications

e Inputand output voltage range: 7 Vy to 80 V;
e Maximum continuous current: 150 Apc
e Auxiliary supply voltage: 12V,

3.2 Block diagram
The XDP712-001 Reference platform consists of:

e XDP712-001 Reference Board: Consists of the hot-swap controller and circuitry designed to run multiple
linear FETs in parallel. Additionally, communication, control, and protection circuitry are included in the
package

e USBO0010 dongle: The interface between the PC and XDP712-001 that communicates via the USB dongle.
The commands are sent by the XDP™ Designer GUI to the XDP712-001 device, which are received via PMBus®
communication. The USB0010 dongle translates these commands from USB to PMBus®

o XDP™ Designer GUI: Software GUI tool for XDP712-001 PMBus® communication that provides commands
for configuration and general control

VIN Reps = 0.179m0Q 6xIPMO18NTONMSLF2 VvOUT
g = o >

Cin= 4400uF

SOURCE

ENABLE

+5V

+12V

+3.3V

Figure 4 XDP712-001 block diagram
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3 XDP712-001 Reference platform

3.3 XDP712-001 Reference Board variants

This reference board is offered in two power levels configurationi.e. 4 kW and 6 kW. The 6 kW board comes in
two variants:

e Variant 1 has a dv/dt circuitry to maintain stable charging of the output capacitance which controls dv/dt in
startup

e Variant 2 has circuitry with high output capacitance that allows the FETs to cool in pulses to enable higher
inrush currents and the use of FETs with lower safe operating area (SOA)

3.4 XDP712-001 Reference Board schematics

Sections 3.4.1 and 3.4.2 show the schematics for the two variants of the XDP712-001 Reference board. Variant 1
includes a dv/dt circuitry which maintains consistent startup times. Variant 2 includes the circuitry needed to
operate the boost mode which allows for a controlled pulse startup. Figure 6 and Figure 8 show the difference
in schematics, at the bottom of each power rail schematic.

3.4.1 XDP712-001 6 kW Reference Board variant 1 schematic

Figure 5 shows the schematic for variant 1 of the XDP712-001 Reference Board, which is a 6 kW variant with one
XDP712-001 (with PMBus®) and dv/dt mode.

Controller.SchDoc

Confidential

. L] SMBALT
xu
= T — Tnfincon Technologics
. (Infineon wixe. oy
R p—— Moo oo | e ;
o -
y

T REF_SKW_XDPT12_P100226
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3 XDP712-001 Reference platform
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3 XDP712-001 Reference platform

3.4.2 XDP712-001 6 kW Reference Board variant 2 schematic

Figure 8 shows the schematic for variant 2 reference, which is a 6 kW variant with one XDP712-001 (with
PMBus®) and boost mode capability.
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3 XDP712-001 Reference platform
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3 XDP712-001 Reference platform

3.4.3 XDP712-001 4 kW Reference Board schematic

Controller.SchDoc
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Figure 11 XDP712-001 4 kW reference board schematic
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3 XDP712-001 Reference platform
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3 XDP712-001 Reference platform

3.5 XDP712-001 Reference Board layout

Figure 14 Top layer layout
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3 XDP712-001 Reference platform

Figure 15 Mid 1 layer layout
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3 XDP712-001 Reference platform

Figure 16 Mid 2 layer layout
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3 XDP712-001 Reference platform

Figure 17 Mid 3 layer layout
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3 XDP712-001 Reference platform

Figure 18 Mid 4 layer layout
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3 XDP712-001 Reference platform

Figure 19 Bottom layer layout
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3 XDP712-001 Reference platform

3.6 XDP712-001 Reference Board bill of materials
3.6.1 XDP712-001 Reference Board variant 1 bill of materials
Table 2 XDP712-001 Reference Board bill of materials
Qty | Reference Value Footprint Manufacturer Part number
designator
1 BRD1 PC board Part number - P100226 B
(FAB)
1 C1 100 nF C0602 Murata GRM188R72A104K
A35D
1 C3 1uF C0603 TDK C1608X7R1E105K0
80AB
1 c4 0.01 uF C0603 TDK C1608X7R1H103K0
80AA
1 C5 1000 pF C0603 TDK C1608X7R1H102M
080AE
1 Cé 22 pF C0603 TDK C1608C0G1H220J0
80AA
2 C9, C10 2.2mF 10mm x 22mm x 42mm Kemet ESK228M100AQ4A
A
3 C13, C15, C17 0.1 uF C0603 TDK C1608X7R1H104K0
80AA
1 Ci14 10 pF C1206 TDK CGAS5SL1X7R1E106K
160AC
2 Cle, C18 3.3 uF C0603 TDK C1608X5R1E335M
080AC
1 Cc19 22 nF C0604 Murata GRM188R72A223K
AC4
1 C20 10 pF C2220 TDK C5750X7S2A106K2
30KB
6 D1, D2, D3, D10, 5.0SMDJ60 DIOM7959X262N Littelfuse 5.0SMDJ60A
D16, D17 A
1 D4 STPS10H60 |V10PL45-M3 STMicro STPS10H60SF
SF
1 D5 B3100-13-F | DIOM7959X250N Diodes B3100-13-F
Incorporated
1 D6 Yellowish LED-SMD-SMLP13BC8T ROHM SML-P11MTT86R
Green Semiconductors
2 D7, D8 Red LED-SMD-SMLP13BC8T ROHM SML-P11UTT86R
Semiconductors
1 D9 Orange LED-SMD-SMLP13BC8T ROHM SML-P11DTT86R
Semiconductors
2 D13, D14 100V SOD3715X145N Diodes BAV16W-7-F
Incorporated
User guide 21 V.1.0
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Qty | Reference Value Footprint Manufacturer Part number
designator
1 G1 TLS835B2EL | SOP65P600X170-15N Infineon TLS835B2ELVSEXU
VSE Technologies MA1
3 11,4, )6 TSM-102- CON-M-SMD-TSM-102- Samtec TSM-102-01-S-SV
01-S-sv 01-S-sv
2 12,13 TSM-104- CON-M-SMD-TSM-104- Samtec TSM-104-01-L-SV-P
01-L-SV-P | 01-L-SV-P
1 |5 Con3 Con3_3x1_GRPB0O31VWT | Sullins GRPB0O31VWTC-RC
C-RC
1 Q1 MMBT3904 | SOT95P230X110-3N Nexperia MMBT3904,215
,215
3 Q8, Q9, Q10 BSR315P SOT95P285X135-3N Infineon BSR315P
Technologies
Q11, Q12 2N7002E sot23 onsemi 2N7002ET1G
6 Q17, Q18, Q20, IPMO18N10 | PG-HSOG-4 Infineon IPMO18N1ONMS5LF
Q22, Q28, Q30 NMS5LF2 Technologies 2
1 Q32 MMBT5401 | SOT95P237X111-3N-1 onsemi MMBT3906LT1G
LT1G
1 R1 100R R1206 Vishay CRCW1206100RFK
1 R2 100 R0O805 Panasonic ERJ-6ENF1000V
1 R3 20R R0603 Vishay CRCWO060320R0FK
1 R4 150 k R0603 Vishay CRCWO0603150KFK
1 R5 121 K RO603 Panasonic ERJ-3EKF1213V
1 R6 121k R1210 Vishay CRCW1210121KFK
13 R7, R22, R25, R26, 0 RO603 Panasonic ERJ-3GEYOROOV
R27,R28, R41, R42,
R43, R48, R51, R56,
R66
1 R8 1.78 k R0603 Vishay CRCWO06031K78FK
1 R9 3.92K R0O603 Panasonic ERJ-3EKF3921V
2 R10, R20 10 R0O603 Panasonic ERJ-3EKF10ROV
1 R11 2.67 k R0603 Vishay CRCWO06032K67FK
1 R12 10R R0O603 Yageo RCO603FR-0710RL
5 R13, R14, R15,R16, |20K R0O603 Panasonic ERJ-3EKF2002V
R17
3 R18, R19, R54 4.7 K R0O603 Panasonic ERJ-3EKF4701V
1 R21 4.02R R0O603 Vishay CRCWO06034R02FK
3 R24, R64, R65 0 R0O603 Panasonic ERJ-3GEYOROOV
1 R29 1k R0O603 Yageo RTO603BRD0O71KL
2 R32, R34 0.5 mR R2512 Bourns CSS2H-2512R-
L500F
4 R36, R38,R40,R50 |4.7R R0603 Vishay CRCWO06034R70FK
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Qty | Reference Value Footprint Manufacturer Part number
designator
4 R44,R45,R46,R47 | 4.7k R0603 Yageo RCO603FR-074K7L
2 R60, R62 47 R R0O603 Vishay CRCWO06034R70FK
1 R74 10k R0603 Panasonic ERJ3EKF1002V
1 R167 1k RO603 Panasonic ERJ-3EKF1001V
15 | TP1, TP2, TP3, TP4, loop TP_5020_loop Keystone 5020
TP5, TP6, TP7, TPS, Electronics Corp.
TP9, TP10, TP11,
TP12, TP13, TP14,
TP15
1 Ul XDP712- MXA28A_TEX Infineon XDP712-001
001 Technologies
4 X1, X2, X3, X4 VIN, PGND, | Screw&Nut for JACK1 Penn Eng KF2-832-ET
VOuT
11 X5, X6, X7, X8, X9, 5015 CON-SMD-TP-5015 Keystone 5015
X10, X11, X12, X13, Electronics Corp.
X16, X17
1 XJ5 NPB0O2SVFN | CON-SOC-JMP- Sullins NPBO2SVFN-RC
-RC NPB02SVFN-RC
N/ | C2 1000 pF C0603 TDK C1608X7R1H102M
u 080AE
N/ |C8 2.2 mF 10mm x 22mm x 42mm | Kemet ESK228M100AQ4A
u A
N/ | D11 BAV99 SOT95P230X110-3N Nexperia BAV99
U
N/ D12 BAS3005A- | SODFL1608X59N Infineon BAS3005A-02V
u o2v Technologies
N/ D15 15V SOD3716X135N onsemi MMSZ5245BT1G
U
N/ Q15 MMBT3906 |SOT95P237X111-3N-1 onsemi MMBT3906LT1G
u LT1G
N/ | Q33 BSR315P SOT95P285X135-3N Infineon BSR315P
u Technologies
N/ |Q36 2N7002 INF-PG-SOT23_N-0 Infineon 2N7002
U Technologies
N/ R35, R37, R39, R55 47R RESC1609X50N Vishay CRCWO06034R70FK
U
N/ | R53 20K R0O603 Panasonic ERJ-3EKF2002V
u
N/ R59 7.5 R0O603 Panasonic ERJ-UO3F7R50V
U
N/ | R67 100 R R1206 Stackpole RNCP1206FTD100
u R
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Qty | Reference Value Footprint Manufacturer Part number
designator
N/ C11, C12 0.1 uF C0603 TDK C1608X7R1H104K0
u 80AA
N/ Q34, Q35 BSS123N SOT95P240X110-3N-1-V1 | Infineon BSS123N
U Technologies
N/ R30, R31, R58 0.5mR R2512 Bourns CSS2H-2512R-
u L500F
N/ R68, R69, R70 10 k RO603 Panasonic ERJ3EKF1002V
u
N/ R61, R63 4.7 R RO604 Vishay CRCWO06034R70FK
U
N/ Q16, Q19, Q21, N/U PG-HSOG-4 Infineon IPMO18N10ONMS5LF
u Q23, Q29, Q31 Technologies 2
N/ R23, R49,R52,R57, |0 RO603 Panasonic ERJ-3GEYOROOV
U R71, R72, R73
N/ Q2,Q3,Q4,Q5,Q6, |IPTO17N10 PG-HSOF-8 Infineon IPTO17N10NMS5LF2
u Q7,Q13,Q14, Q24, | NM5LF2 Technologies
Q25, Q26, Q27
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3.6.2 XDP712-001 Reference Board variant 2 bill of materials
Table 3 XDP712-001 Reference Board bill of materials
Qty Reference Value Footprint Manufacturer Part number
designator
1 BRD1 PC board Part number - P100226 B
(FAB)
1 c1 100 nF CAPC1608X90N-3 Murata GRM188R72A104KA
35D
1 C3 1 uF C0603 TDK C1608X7R1E105K08
OAB
1 Ca 0.01 pF C0603 TDK C1608X7R1H103K08
0AA
1 () 1000 pF C0603 TDK C1608X7R1H102MO
80AE
1 c6 22 pF C0603 TDK C1608C0G1H220J08
0AA
2 C9, C10 2.2mF 10mm x 22mm x 42mm Kemet ESK228M100AQ4AA
3 C13, C15, C17 0.1 uF C0603 TDK C1608X7R1H104K08
0AA
1 Ci14 10 uF C1206 TDK CGA5L1X7R1E106K1
60AC
2 Cle, C18 3.3 uF C0603 TDK C1608X5R1E335M0
80AC
1 C20 10 pF CAPC5750X250N TDK Corporation C5750X7S2A106K23
0KB
D15 15V SOD3716X135N onsemi MMSZ5245BT1G
6 D1, D2, D3, D10, 5.0SMDJ60A DIOM7959X262N Littelfuse 5.0SMDJ60A
D16, D17
1 D4 STPS10H60SF | V10PL45-M3 STMicroelectronic | STPS10H60SF
s
1 D5 B3100-13-F DIOM7959X250N Diodes B3100-13-F
Incorporated
1 D6 Yellowish LED-SMD-SMLP13BC8T ROHM SML-P11MTT86R
Green Semiconductors
2 D7, D8 Red LED-SMD-SMLP13BC8T ROHM SML-P11UTT86R
Semiconductors
1 D9 Orange LED-SMD-SMLP13BC8T ROHM SML-P11DTT86R
Semiconductors
1 D13 100V SOD3715X145N Diodes BAV16W-7-F
Incorporated
1 G1 TLS835B2ELV | SOP65P600X170-15N Infineon TLS835B2ELVSEXUM
SE Technologies Al
3 J1, )4, )6 TSM-102-01- CON-M-SMD-TSM-102- Samtec TSM-102-01-S-SV
S-SV 01-S-SV
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Qty Reference Value Footprint Manufacturer Part number
designator
2 12,13 TSM-104-01- | CON-M-SMD-TSM-104- Samtec TSM-104-01-L-SV-P
L-SV-P 01-L-SV-P
1 J5 Con3 Con3_3x1_GRPBO031VWT | Sullins GRPB0O31VWTC-RC
C-RC
1 Q1 MMBT3904,2 | SOT95P230X110-3N Nexperia MMBT3904,215
15
3 a8, Q9, Q10 BSR315P SOT95P285X135-3N Infineon BSR315P
Technologies
Q11, Q12 2N7002E SOT23 onsemi 2N7002ET1G
6 Q17, Q18, Q20, IPMO18N10N | PG-HSOG-4 Infineon IPMO18N10ONMS5LF2
Q22, Q28, Q30 MS5LF2 Technologies
1 R1 100 R RESC3216X60N Vishay CRCW1206100RFK
1 R3 20R RESC1609X50N Vishay CRCWO060320R0OFK
1 R4 150 k RESC1609X50N Vishay CRCWO0603150KFK
1 R5 121 K R0O603 Panasonic ERJ-3EKF1213V
1 R6 121k RESC3225X60N Vishay CRCW1210121KFK
12 R22, R25, R26, 0 R0O603 Panasonic ERJ-3GEYOROOV
R27, R28, R41,
R42, R43, R48,
R51, R56, R57,
R66
1 R8 1.78 k RESC1609X50N Vishay CRCWO06031K78FK
1 R9 3.92K R0O603 Panasonic ERJ-3EKF3921V
2 R10, R20 10 R0603 Panasonic ERJ-3EKF10ROV
1 R11 2.67 k RESC1609X50N Vishay CRCWO06032K67FK
1 R12 10R RESC1608X55N-1 Yageo RCO603FR-0710RL
5 R13, R14, R15, 20K RO603 Panasonic ERJ-3EKF2002V
R16, R17
3 R18, R19, R54 4.7 K RO603 Panasonic ERJ-3EKF4701V
1 R21 4.02R RESC1609X50N Vishay CRCWO06034R02FK
1 R29 1k RESC1608X55N-1 Yageo RTO603BRD0O71KL
2 R32,R34 0.5mR RES-SMD-CSS2H-2512K- Bourns CSS2H-2512R-L500F
3L00x
4 R36, R38, R40, 47 R RESC1609X50N Vishay CRCWO06034R70FK
R50
4 R44, R45, R46, 4.7 k RESC1608X55N-1 Yageo RCO603FR-074K7L
R47
1 R74 10 k RESC1608X55N-5 Panasonic ERJ3EKF1002V
15 TP1, TP2, TP3, loop TP_5020_loop Keystone 5020
TP4, TP5, TP6, Electronics Corp.
TP7,TP8, TP9,
User guide 26 V.1.0

2026-09-15



XDP™ XDP712-001 hot-swap controller reference board user guide

3 XDP712-001 Reference platform

infineon

Qty Reference Value Footprint Manufacturer Part number
designator
TP10, TP11, TP12,
TP13, TP14, TP15
1 Ul XDP712-001 MXA28A_TEX Infineon XDP712-001
Technologies
4 X1, X2, X3, X4 VIN, PGND, Screw&Nut for JACK1 Penn Eng KF2-832-ET
VOuT
11 X5, X6, X7, X8, 5015 CON-SMD-TP-5015 Keystone 5015
X9, X10, X11, Electronics Corp.
X12, X13, X16,
X17
1 XJ5 NPBO2SVFN- CON-SOC-JMP- Sullins NPBO2SVFN-RC
RC NPBO2SVFN-RC
1 Q33 BSR315P SOT95P285X135-3N Infineon BSR315P
Technologies
1 Q36 2N7002 INF-PG-SOT23_N-0 Infineon 2N7002
Technologies
1 R67 100R RESC3115X65N Stackpole RNCP1206FTD100R
Electronics
1 Q34 BSS123N SOT95P240X110-3N-1-V1 | Infineon BSS123N
Technologies
3 R68, R69, R70 10k RESC1608X55N-5 Panasonic ERJ3EKF1002V
2 R60, R62 47 R RESC1609X50N Vishay CRCWO06034R70FK
3 R24, R64, R65 0 R0603 Panasonic ERJ-3GEYOROOV
N/U Cc2 1000 pF C0603 TDK C1608X7R1H102MO
80AE
N/U C11,C12 0.1 uF C0603 TDK C1608X7R1H104K08
0AA
N/U C19 22 nF CAPC1608X90N Murata GRM188R72A223KA
Cc4
N/U C8 2.2 mF 10mm x 22mm x 42mm Kemet ESK228M100AQ4AA
N/U D11 BAV99 SOT95P230X110-3N Nexperia BAV99
N/U D12 BAS3005A- SODFL1608X59N Infineon BAS3005A-02V
o2v Technologies
N/U D14 100V SOD3715X145N Diodes BAV16W-7-F
Incorporated
N/U Q15 MMBT3906LT | SOT95P237X111-3N-1 onsemi MMBT3906LT1G
1G
N/U Ql6, Q19, Q21, N/U PG-HSOG-4 Infineon IPMO18N10ONMS5LF2
Q23, Q29, Q31 Technologies
N/U Q2, 03, Q4, Q5, IPTO17N10N PG-HSOF-8 Infineon IPTO17N10ONMS5LF2
Q6, Q7, Q13, MS5LF2 Technologies
Q14, Q24, Q25,
Q26, Q27
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Qty Reference Value Footprint Manufacturer Part number
designator
N/U Q32 MMBT5401LT | SOT95P237X111-3N-1 onsemi MMBT3906LT1G
1G
N/U Q35 BSS123N SOT95P240X110-3N-1-V1 | Infineon BSS123N
Technologies
N/U R167 1k RESC1608X55N-5 Panasonic ERJ-3EKF1001V
N/U R2 100 R0O805 Panasonic ERJ-6ENF1000V
N/U R23, R49, R52, 0 R0O603 Panasonic ERJ-3GEYOROOV
R71, R72,R73
N/U R30, R31, R58 0.5mR RES-SMD-CSS2H-2512K- Bourns CSS2H-2512R-L500F
3L00x
N/U R35, R37, R39, 47R RESC1609X50N Vishay CRCWO06034R70FK
R55
N/U R53 20K R0O603 Panasonic ERJ-3EKF2002V
N/U R59 7.5 R0O603 Panasonic ERJ-UO3F7R50V
N/U R61, R63 47R RESC1609X50N Vishay CRCWO06034R70FK
N/U R7 0 R0O603 Panasonic ERJ-3GEYOROOV
3.6.3 XDP™ XDP712-001 4 kW Reference Board bill of materials
Table 4 XDP712-001 Reference Board bill of materials
Qty | Reference designator | Value Footprint Manufacturer | Part number
1 BRD1 PC board | Part number - P100226 B
(FAB)
1 C1 100 nF C0602 Murata GRM188R72A104KA
35D
1 3 1pF C0603 TDK C1608X7R1E105K08
OAB
1 c4 0.01 puF C0603 TDK C1608X7R1H103K08
0AA
1 5 1000 pF | C0603 TDK C1608X7R1H102MO
80AE
1 C6 22 pF C0603 TDK C1608C0G1H220J08
OAA
(°] 2.2 mF 10mm x 22mm x 42mm | Kemet ESK228M100AQ4AA
3 C13, C15,C17 0.1 uF C0603 TDK C1608X7R1H104K08
OAA
1 Ci4 10 pF C1206 TDK CGAS5L1X7R1E106K1
60AC
2 Cl6, C18 3.3 uF C0603 TDK C1608X5R1E335M08
OAC
1 C19 22 nF C0604 Murata GRM188R72A223KA
C4
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Qty | Reference designator | Value Footprint Manufacturer | Part number
1 C20 10 uF C2220 TDK C5750X7S2A106K23
0KB
4 D1, D2, D3, D10 5.0SMDJ6 | DIOM7959X262N Littelfuse 5.0SMDJ60A
0A
1 D4 STPS10H6 | V10PL45-M3 STMicro STPS10H60SF
OSF
1 D5 B3100- DIOM7959X250N Diodes B3100-13-F
13-F Incorporated
1 D6 Yellowish | LED-SMD-SMLP13BC8T | ROHM SML-P11MTT86R
Green Semiconductors
2 D7, D8 Red LED-SMD-SMLP13BC8T ROHM SML-P11UTT86R
Semiconductors
1 D9 Orange LED-SMD-SMLP13BC8T | ROHM SML-P11DTT86R
Semiconductors
2 D13, D14 100V SOD3715X145N Diodes BAV16W-7-F
Incorporated
1 G1 TLS835B2 | SOP65P600X170-15N Infineon TLS835B2ELVSEXUM
ELVSE Technologies Al
3 11,4, )6 TSM-102- | CON-M-SMD-TSM-102- | Samtec TSM-102-01-S-SV
01-S-SV 01-S-SV
2 12,13 TSM-104- | CON-M-SMD-TSM-104- | Samtec TSM-104-01-L-SV-P
01-L-SV-P | 01-L-SVv-P
1 J5 Con3 Con3_3x1_GRPB031VW | Sullins GRPB0O31VWTC-RC
TC-RC
1 Q1 MMBT39 | SOT95P230X110-3N Nexperia MMBT3904,215
04,215
3 Q8, Q9, Q10 BSR315P | SOT95P285X135-3N Infineon BSR315P
Technologies
Q11, Q12 2N7002E |SOT23 onsemi 2N7002ET1G
4 Q17,Q18, Q20, Q22 IPMO18N | PG-HSOG-4 Infineon IPMO18N10ONMS5LF2
10NMSLF Technologies
2
1 Q32 MMBT54 | SOT95P237X111-3N-1 onsemi MMBT3906LT1G
01LT1G
1 R1 100R R1206 Vishay CRCW1206100RFK
1 R2 100 R0O805 Panasonic ERJ-6ENF1000V
1 R3 20R R0O603 Vishay CRCWO060320R0OFK
1 R4 150 k R0O603 Vishay CRCWO0603150KFK
1 R5 121K R0603 Panasonic ERJ-3EKF1213V
1 R6 121k R1210 Vishay CRCW1210121KFK
13 R7, R22, R25, R26, 0 R0603 Panasonic ERJ-3GEYOROOV
R27, R28, R41, R42,
R43, R48, R51, R56,
R66
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Qty | Reference designator | Value Footprint Manufacturer | Part number
1 R8 1.78 k R0O603 Vishay CRCWO06031K78FK
1 R9 3.92K RO603 Panasonic ERJ-3EKF3921V
2 R10, R20 10 R0O603 Panasonic ERJ-3EKF10ROV
1 R11 2.67 k RO603 Vishay CRCWO06032K67FK
5 R13, R14, R15, R16, 20K R0O603 Panasonic ERJ-3EKF2002V
R17
3 R18, R19, R54 4.7 K RO603 Panasonic ERJ-3EKF4701V
3 R24, R64, R65 0 R0O603 Panasonic ERJ-3GEYOROOV
1 R29 1k R0O603 Yageo RTO603BRDO71KL
2 R32, R34 0.3 mR R2512 Bourns CSS2H-2512R-L300F
4 R36, R38, R40, R50 4.7 R RO603 Vishay CRCWO06034R70FK
4 R44, R45, R46, R47 4.7 k R0O603 Yageo RCO603FR-074K7L
2 R60, R62 4.7 R RO603 Vishay CRCWO06034R70FK
1 R74 10 k R0O603 Panasonic ERJ3EKF1002V
1 R167 1k R0O603 Panasonic ERJ-3EKF1001V
15 TP1, TP2, TP3, TP4, loop TP_5020 loop Keystone 5020
TP5, TP6, TP7, TPS, Electronics
TP9, TP10, TP11, TP12, Corp.
TP13, TP14, TP15
1 ul XDP712- MXA28A _TEX Infineon XDP712-001
001 Technologies
4 X1, X2, X3, X4 VIN, Screw&Nut for JACK1 Penn Eng KF2-832-ET
PGND,
VOUT
11 X5, X6, X7, X8, X9, 5015 CON-SMD-TP-5015 Keystone 5015
X10, X11, X12, X13, Electronics
X16, X17 Corp.
1 XJ5 NPB02SV | CON-SOC-JMP- Sullins NPBO2SVFN-RC
FN-RC NPBO2SVFN-RC
N/U |C2 1000 pF C0603 TDK C1608X7R1H102MO0
80AE
N/U |C8, C10 2.2 mF CAPPRD1000W80D2200 | Kemet ESK228M100AQ4AA
H4200B
N/U | D16, D17 5.0SMDJ6 | DIOM7959X262N Littelfuse 5.0SMDJ60A
OA
N/U | D11 BAV99 SOT95P230X110-3N Nexperia BAV99
N/U | D12 BAS3005 SODFL1608X59N Infineon BAS3005A-02V
A-02V Technologies
N/U | D15 15V SOD3716X135N onsemi MMSZ5245BT1G
N/U | Ql5 MMBT39 | SOT95P237X111-3N-1 onsemi MMBT3906LT1G
06LT1G
N/U | Q33 BSR315P SOT95P285X135-3N Infineon BSR315P
Technologies
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Qty | Reference designator | Value Footprint Manufacturer | Part number
N/U | Q36 2N7002 | INF-PG-SOT23_N-0 Infineon 2N7002
Technologies
N/U | R12 10R RO603 Yageo RCO603FR-0710RL
N/U | R21 4.02R R0O603 Vishay CRCWO06034R02FK
N/U | R35,R37, R39, R55 4.7 R RESC1609X50N Vishay CRCWO06034R70FK
N/U |R53 20K R0O603 Panasonic ERJ-3EKF2002V
N/U | R59 7.5 RO603 Panasonic ERJ-UO3F7R50V
N/U | R67 100R R1206 Stackpole RNCP1206FTD100R
N/U | C11, 0.1 uF C0603 TDK C1608X7R1H104K08
OAA
N/U | Q34, Q35 BSS123N SOT95P240X110-3N-1- Infineon BSS123N
Vi Technologies
N/U | R30, R31, R58 0.5mR R2512 Bourns CSS2H-2512R-L500F
N/U | R68, R69, R70 10 k R0O603 Panasonic ERJ3EKF1002V
N/U |R61,R63 4.7 R R0O604 Vishay CRCWO06034R70FK
N/U |Ql6,Q19,Q21,Q23, |[N/U PG-HSOG-4 Infineon IPMO18N10NMSLF2
Q29, Q31, Q28, Technologies
Q30
N/U | R23, R49, R52, R57, 0 R0O603 Panasonic ERJ-3GEYOROOV
R71,R72,R73
N/U | Q2, Q3, Q4, Q5, Q6, IPTO17N1 | PG-HSOF-8 Infineon IPTO17N10ONMS5LF2
Q7,Q13, Q14, Q24, ONMS5LF2 Technologies
Q25, Q26, Q27
3.7 Reference Board component functions
Table5 XDP712-001 functions of the reference Board components
Reference Component/value Function on the Notes
Designator reference board
U1 XDP712-001 Main digital hot-swap Protection, control, telemetry,
PMBus®
Gl TLS835B2ELVSE Generates VLDO logic rail | Requires external ~12 'V at J4
Q17,Q18,Q20, |IPMO18N1ONMS5LF2 Integrated high-current Parallel MOSFET stage mTOLL (8x8)
Q22,Q28,Q30 pass devices footprint
Q19,Q21,Q23, | MOSFET footprints Alternate MOSFET DNI
Q29, Q31 locations
R1 100R Limitinrush/ prevent -
short-circuit current to
damage due to high
DV/DT on VDD
R4, R8, R11 150kQ/2.1kQ/2.67 UV/OV / EN threshold Startup or fault thresholds
kQ divider
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Reference Component/value Function on the Notes
Designator reference board
R15,R17,R16, |20k Pull-up resistors -
R14,R13 connected to either
VLDO or VIN for I2C and
fault pins
R18,R19 4.7k Pull-up resistors -
connected to either
VLDO or VIN for I2C and
fault pins
R10, R20 10R Protect IC from voltage -
surges above 100V
R12,R21 10R,4.02R Used to adjust the Rgys -
value
R25, R26 0 Used to change the -
PMBus® address of the
controller
R36,R38,R40, [4.7Q Gate damping for Controls ringing
R50, R60, R62 populated MOSFETs
R35,R37,R39, [4.7Q Gate damping for DNI
R55, R61, R63 alternate MOSFETSs
R41,R42,R43, (0Q Gate routing or grouping | -
R56, R64, R65 selection
R32, R34 0.5 mQ (2512) Current sense (Rsns) Defines protection and telemetry
scaling
R30, R31, R58 Shunt footprints Optional Rsns DNI
modification
Cc4 0.1 uF Current-sense filtering Noise suppression on ISNS
C5 1000 pF Temperature sense Stabilizes TSNS input
filtering
R5, R9 121 kQ /3.92 kQ VOUT Sensing divider VIN scaling
R6 121 kQ VOUT sensing divider leg | Output monitoring
D1, D2 5.0SMDJ64A VIN surge or ESD Clamps fast transients
protection
D4 STPS6M100SF Reverse or transient -
support
D5 B3100-13-F output protection diodes | -
D6, D7, D8, D9 LEDs Status indication Visual feedback
(PWRGD, SYNC, WARN,
FAULT)
D3,D10, D16, TVS footprints Optional surge DNI
D17 protection
D13 100V diode Clamp negative voltage |-
transient at source node
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Reference Component/value Function on the Notes
Designator reference board
C9,C10 2.2 mF Input/output energy Supports inrush + load steps
storage
Cs, Bulk capacitor Optional added bulk DNI
footprints
C1 100 nF Mandatory HF -
decoupling
c3 1pF Mandatory for stabilizing | -
internal regulator
C13,C15,C17 0.1pF LDO HF decoupling Noise suppression
R44,R45,R46, |4.7kQ Pull-ups for digital status | Powered from VLDO
R47 lines
J1 2-pin header mimic voltage sense line | -
turnon
J2,J3 4-pin headers PMBus®/I*C interface SCL, SDA, GND, EN
J4 2-pin Header External AUX (~12 V) Enables VLDO
input
J5 3-pin Header VPULL config Switches VPULL voltage from VIN-
VLDO
J6 2-pin header Shorts GPO2 to -
SMBALERT
Q1 MMBT3904,215 temperature sense with -
external NPN BJT
transistor
Q8,0Q9,Q10 BSR315P LED switching devices SMBALERT, FAULT, WARN
Q11 2N7002E LED control / buffering PWRGD
Q12 2N7002E External OFF control for Forces UV/EN low
EN/UV
R54 4.7kQ Bias for external OFF Default enable behavior
path
TP, X1-13 Test points Scope/DMM probing -
Points
C19 22 nF Capacitoris charged at -
the same rate as output
capacitors maintain
dv/dt
R2 100Q Used to help dissipate -
the gate charge and C19
Cap
D14 BAV16W-7-F Prevents a return path -
for the C19 capacitor
Q32 MMBT3906LT1G Maintains stable gate -
voltage for dv/dt control
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Reference Component/value Function on the Notes
Designator reference board
D15 MMSZ5245BT1G Used to clamp the gate- | -

to-source voltage to
prevent damage

Q33 BSR315P P-channel MOSFET Controlled by FAULT signal
connecting GATE to
SOURCE through a 100 R

resistor
Q34 BSS123N FAULT signal-controlled | When Q33 and Q34 are both off
FET pulling Q33 gate low | MOSFETSs are controlled by XDP712
Q36 2N7002 Inverts FAULT signal if -

configured as active LOW

3.8 Ordering information

Table 6 XDP712 Reference Board ordering information

Basic part number Orderable part number Description

REF XDP712 REF_6 kW_XDP712 6 kW XDP712-001 reference board with dv/dt
circuitry. Reference board comes as variant 1 by
default

REF XDP712 REF_4 kW_XDP712 4 kW XDP712-001 reference board
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3.9 USB0010 dongle schematics

Figure 20 shows the schematic for the USB0010 dongle used to connect the Reference Board to the Infineon
XDP™ Designer GUI using PMBus®.

YT =N s s

Waltage Demain Desseiption VCC_VAR LDO
- e
- TE + cmy E g
By e oo |2 v B en
s

12C Sniter Input 5555 gg

- USB Type A connoctor

Figure 20 USB0010 dongle schematics

3.10 FET footprint options on the board

The board allows multiple footprints available to support different designs. The P100226 board footprint
supports PG-HSOF-8 and PG-HSOG-4.
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P_DRAIN

Figure 21 PG_HSOG-4 footprint top side

Figure 22 PG-HSOF-8 footprint top side

3.11 Rsns

Five current sense resistors of size 2512 can be placed in parallel on R58, R30, R31, R32, and R34. For the
reference board to get 0.25 mQ sense value, two 0.5 mQ resistors are populated on R58 and R34.
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4 Programming, setup, and turn-on instructions

Set up the system as follows:

Connect the USB0010 dongle to the XDP712-001 Reference Board as shown in Figure 23
Connect the USB0010 dongle to a PC USB port

Ensure that the jumpers are connected properly

Connect 40V to 60V, 48V typical from VIN to the PGND on the left side of the board

W

XDP712-001 powers up as soon as VIN is equal to or greater than 7 V. At this point, communication and
programming is possible but the FET full enhancement is not guaranteed. To turn on the FET, a minimum of 9V
is required, after which at least the following registers must be programmed to turn on the device.

Device
Under Test

: 'PRJ_Name'
Q) Infineon

f Vin max = 80V

s
5

DC Power
oad

Supply

INFINEON
ODEVELOPMENT

CENTER E

Figure 23 XDP712-001 Reference Board and dongle setup

4.1 XDP™ Designer communication setup

Install the XDP™ Designer software from the Infineon Development Center.

The following sections explain how to configure and test the Reference Board and dongle using the XDP™
Designer software.

4.1.1 Dongle connection in XDP™ Designer

1. Open the XDP™ Designer GUI

User guide 37 V.1.0
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2. Wait for a few seconds and check the bottom status bar for the dongle connection.

If the highlighted area, as shown in Figure 24, turns green and displays USB010, the dongle has been
successfully detected by the GUI

3. Ensure that the EN pin is pulled HIGH externally

[E] infineon - XDP™ Designer (2.2.6Test-Build-4313-charts) - o x
Infineon B EH & B B B 8O0
(% Load Config [ SaveConfig .~ WriteAll & Read All
Controllers s| + & Enable Tiles W Loop
b4
No Device Available
Scan Bus for available devices or Add a
device above
Telemetry E
Faults A ~
T

Figure 24 USB0010 detection on XDP™ Designer

4.1.2 Detecting XDP712-001

1. Click Scan Bus, as shown in Figure 25

2. Wait for a few seconds for the device to be detected by the GUI automatically. If the device is not detected
automatically, click Scan Bus again

User guide 38 V.1.0
2026-09-15



o~ _.
XDP™ XDP712-001 hot-swap controller reference board user guide |n f| neon

4 Programming, setup, and turn-on instructions

[ Infineon - XDP™ Designer (2.2.6Test-Build-4313-charts) - -] x
infineon 2 B H & @ @2 2 800
¥y Load Config [® Save Config # Write All & Read All

Controllers 1 Enable Tiles 1 Loop
No Device Available
Scan Bus for available devices or Add a
device above

Telemetry &

Faults B ~

Figure 25 XDP712-001 detection

The detected device is XDP712-001, with the telemetry displayed on the left, as shown Figure 26:

0 infineon - XDP™ Designer (22.90ev_Bula-9197) - & x
(infineon B Zh otP 2 X H & E @ B 2 BOO
(") Load Config [ SaveConfig .~ WriteAll & Read All
Controllers &) ScnBus | + % Enable Tiles toop [} ¢ Tuning Design Tools o
™Y xop712-001: 0xd0 & o~ FET SOA Settings & Control @~ ~ Device Settings
|- @ LoopA:Vout=54.13V] lout=0.964 SOA Configuration Boost Mode Power Up PID Settings ~ FET S0A Settings o
Telemetry 2 3 . FET Selection, Startup & Control
& Safe Operating Area (-]
Vin 5418V ~ FET Startup & Shutdown
User Defined SOA Safe Operating Area
Vout 54.116V ~ Faultand Protection
Select Field Effect Transistor
lout 09654 | ol . ~+ Monitoring and Status
+ User Defined SOA
Temp (Ext) 2671°C
Edit User Defined SOA Edit Manually v
Temp (Int) 42.83°C
Pin S678W Vos V] I [Al
1 ws o[+
z 106 —|[+
3 100 =+ ®
4 100 —H|e
5 ] =+ ®
001 Add New Point
Vos o
[ZUTEN  Clear All B ~ Breakpoint Voltage 5 Overcurrent Limits
Over Current (OC) Limit 27885 j E
No Faults Minimum startup current Limit |
& ADMIN | ENL | Device Checksum DRAZEC vs. Config File Checksum 0xA?BC | LAST CONFIG LOADED: PT512_XDPT12-011 V2.T-0X00DOAZEC (1) XDP @ 1350

Figure 26 Live telemetry of the connected XDP712-001

3. Click PMB to view the PMBus® registers and the values stored in them
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[0 infincon - XDP™ - 8 x
Infineon
& Load Config (= Save Config Write All
Controllers ) Scanbus | 4§ Search Al Fault  MFR  Status Telem  Vout OPERATION | x
XDPT12-001: 0x40 WA~ Cod [< d Loop A -
® x = ode ommans op Loop “
® LoopA: Vout= 54,12V lout = 04 n OPERATION “
Command Value
A i
Telemetry [E< 03 CLEAR_FAULTS ) Hot Swap output disabled (0x00)
vi 54159V
" 019 CAPABILITY 000 (@ Hot Swap output enabled (0x80)
Vout SRy ez VOUT_OV_WARN_LIMIT oy
lout 0A v
oxd3 VOUT_UV_WARN_LIMIT
om00)
Temp (Ext] araC o
oct4 VOUT_UV_FAULT_LIMIT .
Temp (Int) 42.83°C Yoo
OxdA JOUT_OC_WARN_LIMIT WALTLA
Pin ow -
odF OT_FAULT_LIMIT L36.1346°C
0n085C)
0x51 OT_WARN_LIMIT 124.9808°C
(os22)
0x55 VIN_OV_FAULT LIMIT 8a.00TTV Read
-
88.007TTV
vsT VIN_OV_WARN_LIMIT i Description
058 VIN_UV_WARN_LIMIT ng'yWI The OPERATION command is used to turn the unit on and off in conjunction with the input from the UVW/EN pin.
ov
053 VIN_UV_FAULT_LIMIT
o001
264911504
0x6B PIN_OP_WARN_LIMIT w
-
078 STATUS_BYTE 0x00
Faults m B ~ | o STATUS_WORD 0x0000
No Faults Live Read [ Show Raw
| &, | useoioveo.14 | & ADMIN | ENL | Device Chocksum DxA2BE ve. Confi File Checksum 0xA2BC | LAST CONFIG LOADED: P7612_XDP712-011_V2.7-0X0000AZBC (1.XDP @ 13:59

Figure 27 XDP™ Designer displaying all the PMBus® registers of the connected XDP712-001

4.1.3 Reading and writing registers

1. To edit a register individually, click on the corresponding PMBus® register, make the necessary changes, and
then click Write

T3 Infincon - XOP™ Designer 2290w buld-91371 — o8 x
infineon G oor f oA E 2 2 B8OQ
) Load Config
Controllers E Search All Fault MFR Status  Telem Vout 10UT_OC_WARN_LIMIT X
[ ] xop712-001: 0x40 © ~ | code Command Loop A wop 1
L@ LoopA:liout=54.12¢ | lout=0A ox1 OPERATION 0x80
Command Value (Decimal)
Telemetry & 03 CLEAR_FAULTS
300.9071302865 7H+|‘ A
Vin 5418V 019 CAPABILITY D0
Vout a6V oxa2 VOUT_OV_WARN_LIMIT 880077V
0r)
lout 73 av
oxa3 VOUT_UV_WARN_LIMIT oo
Temp (Ex) e o
oxaa VOUT_UV_FAULT_LIMIT —
Temp (Int) s283°C
10UT_OC_WARN_LIMIT Lo
Pin ow torrs)
oxaF OT_FAULT_LIMIT 13513067
or0ssc)
051 OT WARN_LIMIT 124.9608°¢
(o)
[ VIN_OV_FAULT_LIMIT faooTTy Read Write
w0 e
88.0077V
067 VIN_OV_WARN_LIMIT i Description
08 VIN_UV_WARN_LIMIT m;’m‘fw The IOUT_OC_WARN_LIMIT command sets the level below the CS RNG voltage measured in between ISNS_P and ISKS_N pins that
o causes an output overcurrent warning, OC wamning can be programmed as a fraction of CS RNG/ RSNS.
[ VIN_UV_FAULT_LIMIT
ononos)
264911504
0x68 PIN_GP_WARN_LIMIT w
ot
o8 STATUS_BYTE 0x00
Faniits m B ~ | o STATUS WORD 010000
No Faults B Live Read [ Show Raw
USB010Ve0.14 Device Checksum OxA2BC vs. Config File Checksum 0:A26C | LAST CONFIG LOADED: P7612_XDP712-011 V2.7-0K0D0A2BC (1)XDP @ 1350

Figure 28 Editing IOUT_OC_WARN_LIMIT

2. Most of the registers are updated automatically. Click Read to read the corresponding register values
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[ Infineon - XDP™ Designer (2.29Dev_Build-g197) - o x
infineon @& omw A2 B 2 500
Load Config
Controllers + i Search All Fault MFR Status  Telem Vout IOUT_OC_WARN_LIMIT ‘ X
XDPT12-001: 0x40 T o~ :
® i ] Code Command Loop A Loop n
@ LoopA:Vout=5412V | lout =04 oxl OPERATION 0x80
Command Value (Decimal)
Telemetry @ : 03 CLEAR_FAULTS
300.9071302865 — 4| A
Vin 54.18v 0x19 CAPABILITY 0xDO
Vout 54116V ot VOUT_OV_WARN_LIMT 830077V
ou0erR)
lout 0A oy
oxe3 VOUT_UV_WARN_LIMIT )
(0w 0000
Temp (Ext) 8¢ v
Oxa4 VOUT_UV_FAULT_LIMIT .
Temp (Int) 4283°C ! .
1OUT_OC_WARN_LIMIT e
Pin ow [0x0FFF)
oxaF OT_FAULT_LIMIT 136.1346°C
10x0852)
ox51 OT_WARN_LIMIT 124.9808°C
(00822}
0455 VIN_OV_FAULT_LIMIT ssoorry Read Write
(0ueFR) x
88.007TV
x57 VIN_OV_WARN_LIMIT e Description
0x58 VIN_UV_WARN_LIMIT ng:ﬂ The IOUT_OC_WARN_LIMIT command sets the level below the CS RNG voltage measured in between ISNS_P and ISNS_N pins that
oy causes an output overcurrent warning. OC warning can be programmed as a fraction of €S RNG/ RSNS.
0x59 VIN_UV_FAULT_LIMIT
(00000
264911504
[ PIN_OP_WARN_LIMIT w
fonFErn)
0xT8 STATUS_BYTE 000
Faults m @ ~ | oo STATUS_ WORD %0000
No Faults M Live Read [ Show Raw

Figure 29 Reading IOUT_OC_WARN_LIMIT

4.1.4 Programming the FET

In the XDP™ Designer GUI, FET_SELECT is used to select the MOSFET safe operating area (SOA) profile that the
controller uses during startup SOA regulation and current regulation. For XDP712, operation is fully digital: you
either select a pre-programmed MOSFET profile using FET_SELECT bits or manually program a custom SOA
curve via the SOA PMBus® command.

Gfien [ @ or 2 A B & =@ 8B 2 BOQ
Controllers 3 + & search All Fault ~ MFR  Status Telem  Vout MODE X
[ J x0P712-001: 0x40 & ~ | code Command Loop A Loop n

@ LoopA:Vout = 54.12V | lout = 0A 0x88 READ VIN 54,1586V
(tx308] Command Value
Telemetry B i | ows READ VOUT 541156V
[
i FET_SELECT | 0x3F —
vin sAdsev ox8C READ_IOUT oA I - + I
00000)
Vout 54116V ; . MODE o0 —|[+
0x8D READ_TEMPERATURE_1 )ﬁfgi’; B
lout oA . FB_COMP_SEL | 0x0 —| [+
ONBE READ_TEMPERATURE 2 42.433:’:)1‘. c
Temp (Ext) 269°C f
oW
07 READ_PIN
Temp (Int) 42.83°C L)
Pin ow 098 PMBUS_REVISION 0x33
099 MFR_ID 004649
0x9A MFR_MODEL 0x000032.. —
098 MFR_REVISION 020003 fead Ve
= =
0xD0 PMBUS_CFG 0x40 Description
axD1 MODE FET_SELECT [5:0] bits select FET's SOA curve to be used from a list of pre-programmed ones. MODE [6] bit selects the UV, OV and
OV fault sources in Fully Digital mode. Either analog comparators at the LV/EN, OV and FB pins are used to trigger the UV, OV and
0xD3 REG_CFG 00287 OUV faults; or ADC conversions results will be compared digitally with the VIN_UV_FAULT_LIMIT, VIN_OV_FAULT_LIMIT and
VOUT_UV_FAULT_LIMIT values to trigger the faults. FB_COMP_SEL[7] bit selects that in DCM mode, the OUV fault is detected either
0xD4 V_SNS_CFG 0x0028 through analog comparator o the output volatge ADC conversion results will be compared digitally with VOUT_UV_FAULT_LIMIT
value to trigger the fault.
0xD5 1_SNS_CFG 0xBAAG
MODE Description
| o 1_SNS_OFFSET_COMP 0%0000
Faults [ETY B ~ 0 [Analog Comparators Mode (ACM)
. I o - jm Digital Comparators Mode (DCM)
No Faults [ Live Read [ ShowRaw | (oo 7rmim cor = - 1 -
[ | ot ¥60.14 | @ ADM | ENL | Devcs Chckoum 0wt v Cofg e heckum 0R2EC | LAST CONFYGLONDED: 612 XDPTL2 1 V2. OOWOADBC (1) 0P @ 1255

Figure 30 Programming the FET
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4.1.5 Choosing current sense range (CS_RNG) and program the startup
current limit (IST)

Program the required current sense range and startup current limit in the I_SNS_CFG (0xD5) register. Modify
the register CS_RNG bit, and then click Write.

Note: The current sense ADC is designed to sense a maximum current of 83.3 A. Care must be taken when
selecting the sense resistor value so that this limit is not exceeded. Refer to the datasheet for limits
and bit details.

[ Infineon - XDF™ Designer (2.2 90ev_Build-9197) - a X
Cnfineon [ @ or % A= 8 8OO
% Load Config (@ Save Config Write All % Read All
Contrallers 5 ScanBus | 4+ % Search All Fault MFR Status  Telem Vout I_SNS_CFG ‘ X
[} XDP712-001: 0x40 # ~ | Code Command LoopA Loop
@ LoopA:Vout =54.12V | lout = 0A
098 MFR_REVISION 0x0003 Command Value
Telemetr A i
Y E 0xD0 PMBUS _CFG 0x40
Vin 54,18V START_ILIM o5 —I[+
001 MODE 0u3F
Vout 54116V SOC_FAULT_LIMIT | out —I[+
003 REG_CFG 0x0287
lout 0A I CS_RNG o2 + I
004 V_SNS_CFG 0x0028
Temp (Ext) 2652°C — -
Temp (int) nwc 9508 S
bin ow 0xD6 1 SNS_OFFSET_COMP 0x0000
007 TSNS_LVL_CTRL Ox0TBF
008 WATCHDOG_TMR 0x0516 )
Read Write
009 V_TMR Ox0ELD .
—_— )
DA PIN_POLARITY ox0L Description
- [ 0000 Current Sense Configuration command.
.Bil .Sliﬂlsﬂ\l Name .Muning
e 10UT_UC_WARN_LIMIT 0x0000 = } |
The CS_RNG_TRIM bits set the level below the V_SNS_CS valtage measured at the ISNS_x pins that causes
00 ONCHIE_TSO_FAULT. LIMIT o2 5.alcs, B, Tag [mUtPutovercurtent fault,IfRMS_EN bitin REG_CFG command i set C5_RNG_TRIM bits specify the RMS
7 lcurrent level (as a proportion of V_SNS_CS) at which the OC fault is triggered. Max value of this bit field is
OxDE ENABLE_FAULTS OXFAFF (0%BA. If a value higher than this is programmed it will be limited to 0xB4,
| 7:6 [cs_anG [CS_RNG bit field sets current sense differential voltage range
Faults m B ~ | F MASK_FAULTS OC8TT 2 [soc pautr L] SOC-FAULT_UIMIT bits set the level of the voltoge drop on the sense resistor at which the SOC faultis
- - - ftriggered.
No Faults Live Read [ ShowRaw | [20 [STARTIM [START_ILIM bit field sets startup current (IST) limit.
| & | ussoioveo.14 | @ ADMIN | ENL | Device Checksum 0xA26C vs ConligFile Checksum 0<AZEC | LAST CONFIG LOADED: PT612 XDPT12-011 V2.T-0KO00OAZ6C (1L XDP @ 1358
Figure 31 Startup current limit and current sense range

4.1.6 Program the Rsys resistor

The R\ bit field is used to set the ratio of the voltage at the current sense pins to the sensed current, the value
of the sense resistor.

Program the required current sense resistor in the REG_CFG (0xD3), as shown in Figure 32. Modify the REG_CFG
register bit, and then click Write.
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infineon

Controllers H Search All Fault  MFR Telem  Vout REG_CFG X
[} x0P712-001: 0x40 B ~ | Code command Loop A toop [
@ Loop A:Vout =54.12V | lout = oA
0x98 MFR_REVISION 0x0003 Command Value
Telemet: A i
. C R . PMBUS_CFG 0x40
Vin 5418V RSNS o7 =
0xD1 MODE 0x3F
Vout 54.116V RMS_EN O —| |+
m REG_CFG 0x0287
lout oA . = =
0D VSNS_CFG 0x0028
Temp (Ext) 2652°C BOOSTMODE_TMR | oxt —|[+
Temp (Int) o 0xD5 I_SNS_CFG O0xB4AG BOOSTMODE DC P :_ =
Pin oW 0xDB 1_SNS_OFFSET_COMP 0x0000
oxD7 TSNS_LVL CTRL 0xOTBF
0xDB WATCHDOG_TMR 00516
Read
0xD9 V_TMR Ox0ELD —r>
0xDA PIN_POLARITY ox01 Description
- P— — Regulation configuration command.
Bit |Status BitName Meaning
oxDC 10UT_UC_WARN_LIMIT 0x0000
15:13 RESERVED
0xDD ONCHIP_TSD_FAULT_LIMIT 0x03 12:10{BOOSTMODE_DC |BOOSTMODE_DC defines the percentage of the period for which the BOOSTMODE_TMR pulse is present.
9 |BOOSTMODE_TMRIBOOSTMODE_TMR sets the time for which the current is to be regulated.
OxDE ENABLE_FAULTS OaFAFF 8:7 |BOOSTMODE_EN [BOOSTMODE_EN bits enable or disable the boost mode.
. = o MASK_FAULTS OnCaTT RMS_EN bit enables or disables the RMS calculation function of the overcurrent (OC) pr?te:uun‘ If enabled
aults ] B ~ 6 |RMS_EN protection level will be based on RMS calculation instead of instant measurement. RMS is a sub-function
= of OC. OC has to be enabled if RMS function is desired.
No Faults [ Live Read [ showRaw | | | The RSNS bit field is used to set the ratio of the voltage at the current sense pins to the sensed current - -

A, | UsBoloveo.14 | @ ADMIN Device Checksum 0xA2BC vs. Config File Checksum 0xA2BC | LAST CONFIG LOADED: P7612_XDP712-011_V2.7-0XD000A2BC {1)XDP @ 13:59

Figure 32 Rsns selection

4.1.7

Select the watchdog timer

WATCHDOG_TMR programs the watchdog timer. Use this register to limit how long the device is allowed to stay
in the startup/SOA-controlled ramp before it must reach a “fully enhanced” FET condition. If startup takes too
long (for example, due to excessive load capacitance, a short, or a wrong SOA/FET selection), the watchdog

prevents the FET from sitting in a high-dissipation region for an unsafe amount of time.

1 wieen x
(ln’ﬁneon & ore

USB01060.14 | @ ADMIN | ENL | Device Checksum 0xAZBC vs. C:

Controllers Search All Fault MFR  Status Telem  Vout WATCHDOG_TMR | X
XDPT12-001: 0x40 [}
[ ] ! @ ~ Code Command Loop A Loop “
@ LoopA:Vout=54.12| lout=0A
0x98 MFR_REVISION 0x0003 Command Value
Telemetr, A
i & 0xD0 PMBUS_CFG x40
vin 54159V WATCHDOG | 0xb =1+ |
001 MODE oaF
Vout 54116V EN_DG o1 —|[+
0x03 REG_CFG 00287
lout 0A
0xD4 V_SH5_CFG 0x0028
Temp (Ext) 2652°C
- P 0xD5 1_SNS_CFG OxB4AG
Pin ow 0x06 1_SNS_OFFSET_COMP 0x0000
007 TSNS_LVL_CTRL 0v07BF
Read
0xD9 V_TMR Ox0ELD
0xDA PIN_POLARITY 0x01 Description
b ePo_cFe 50000 This command sets the watchdog timer and enable pin deglitch timer
oxoe 10UT_UC_WARN_LIMIT 0:0000 it "P B caning
Hame
DD ONCHIP_TSD_FAULT_LIMIT oxi3 L0:6{RESERVED
I EN_DG bit field sets the deglitch time (in ms) from th when the UV/EN pin crosses the V_UVEN_UTH
0xDE ENABLE_FAULTS OXFAFF Juntil the INIT_SOA_REG phase starts.
WATCHDOG sets an upper limit in ms) on how long the unit can attempt to power up the output without fully
0xDF MASK_FAULTS 0CaTT [0 [WATCHDOG N
[EEY  clear All B ~ - |enhancing the FET.
No Faults 1 LiveRead [ Show Raw ‘WM'CHDUG ‘“escrlvllun IEN,DG Description .

e Checksum 0:A28C | LAST CONFIGLOADED: P7512_XDP712-011_V2.7-0X000OA2BC (1)XDP @ 1359

Figure 33 Watchdog timer selection
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4 Programming, setup, and turn-on instructions

4.1.8 Programming VIN_OV_FAULT_LIMIT

This command sets the value of the input voltage measured at the ISNS_P pin that causes an input overvoltage
fault. Program the required overvoltage (OV) fault limit in the VIN_OV_FAULT_LIMIT register (0x55). If the fault
is not used, the register can be set to the maximum value of 0V, or the fault can be disabled in the GUI.

I3 infincon - XDP™ Designes (2.2.80ev Boil-9157) - 8 x
fineon [ @ or & A B A =@ 1 9 500
() Load Config [ Save Config ’ Write Al & Re

Controllers [ sanmus | + 3 | search Al Fault MFR  Status Telem  Vout VIN_OV_FAULT_LIMIT | x
™Y xop712-001: 0240 @ ~ | Code Command Loop A toop [
ures VU _ov_ AL
@ Loop A:Vout=5412 | lout=0A (0x000]
. oxdd VOUT_UV_FAULT_LIMIT ov Command Value (Decimal)
Telemetry B i (ox0000) =1y
88.0077368429 =
Oxda 10UT_OC WARN_LIMIT 00.9071LA
Vin 54.159¥ [O<0FFF
136.1346°C
Vout 54.116V OxdF OT_FAULT_LIMIT (ox0BSC)
. 1249808 °C
out oA 051 OT_WARN_LIMIT o
Temp (Ext) 7.2 0x55 VIN_OV_FAULT_LIMIT R
o
Temp (int) 42.83°C 0es7 VIN_OV_WARN_LIMIT soorry
(OwOFFF]
Fin ow 0x58 VIN_UV_WARN_LIMIT L
{on0000
058 VIN_UV_FAULT_LIMIT ov
(omoone
264911504
6B PIN_OP_WARN_LIMIT w Read Write
e J—
0478 STATUS_BYTE 0x00 Description
0x78 STATUS_WORD 0x0000 The VIN_OV_FAULT_LIMIT command sets the value of the input voltage measured at the ISNS_P pin that causes an input overvoltage
fault. OV fault can be programmed from 0 to 22, 0 to 44 or 0 to B8V (absolute value) depending on VTLM RNG settings.
0T STATUS VOUT 0x00
78 STATUS_1IOUT 0x00
e STATUS_INPUT 000
7D STATUS_TEMPERATURE 0x00
No Faults H Live Read [ Show Raw
&, | USB01060.14 | @ ADMIN | ENL | Device Checksum OxAZBC vs. Confi File Checkoum 0uA2BC | LAST CONFIG LOADED: PTB12 XDPT12-011_V2.7-0X0000AZ8C (1).XDP @ 1359
Figure 34 Programming input overvoltage fault

4.1.9 Programming VIN_UV_FAULT_LIMIT

This command sets the value of the input voltage measured at the ISNS_P pin that causes an input
undervoltage fault. Program the required undervoltage (UV) fault limit in the VIN_UV_FAULT_LIMIT register
(0x59). If the fault is not used, the register can be set to 0V, or the fault can be disabled in the GUI.
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Load Config 3 Save Config
Controllers T E Search All Fault MFR Status  Telem Vout VIN_UV_FAULT_LIMIT | x
Y xop712-001: 0xa0 B ~ | Code Command Loop A toop I3
weas UUI_Uv_wAKn_Limin
@ LoopA:Vout=54.12V | lout = 04 -
Oxdd VOUT_UV_FAULT_LIMIT oV Cmmand Value (Decimal)
Telemetry = {0005} =
edp I0UT_OC_WARN_LIMIT 00.90T1A =
Vin 5418V (OA0FFF}
136.1346°C
Vout 54.116V Ox4F OT_FAULT_LIMIT R
124.9808°C
Tout oA i1 OT_WARN_LIMIT —
Temp (Ex1) 2613°C 0x55 VIN_OV_FAULT LIMIT 880077V
o)
Temp(Int 2837 . VIOV WARN LMIT 88,0077V
- - (0065 F)
Fin ow 0es8 VIN_UV_WARN_LIMIT ov
{on0000)
E VIN_UV_FAULT_LIMIT o
{oaton0)
26491.1504
6B PIN_OP_WARN_LIMIT W | Read ‘ Write
oareer) s
078 STATUS_BYTE 0:00 Description
0x79 STATUS WORD %0000 This command sets the value of the input voltage measured at the ISNS_P pin that causes an input undervoltage fault. UV fault can be
programmed from 0 to 22, 0 to 44 or 0 1o 88V (absolute value) depending on VTLM RNG settings
A STATUS_VOUT 000
»7B STATUS_loUT 0:00
ox7C STATUS_INPUT Ox00
[ STATUS_TEMPERATURE 000
No Faults B Live Read O Show Raw
USB010VE0.14 le Checksum 0xA2BC [ LAST CONFIG LOADED: PT612_XDP712-011_V2.7-0X0000A28C (1) XDP @ 13:59

Figure 35 Programming input undervoltage fault

4.1.10 Programming VOUT_UV_FAULT_LIMIT

This command sets the value of the output voltage measured at the ISNS_P pin that causes an output
undervoltage fault. Program the required undervoltage (UV) fault limit in the VOUT_UV_FAULT_LIMIT register
(0x44). If the fault is not used, the register can be setto 0V, or the fault can be disabled in the GUI.

E infineon - XDP™ Designer (22.9Dev_Build-9157) - =] x
(infineon m @ oe sk X H & =2 & 1B 2 B0O00
Controllers ] Search All Fault MFR  Status Telem  Vout VOUT_UV_FAULT_LIMIT ‘ x
[} XDPT12-001: 0x40 o~ Code Command Loop A Loop n
@ Loop A:Vout =54.12V | lout = 0A ox1 OPERATION 0x80 -
‘Command Value (Decimal)
Telemetry B : 03 CLEAR_FAULTS
0 =+ v
Vin S4.159v 0x19 CAPABILITY 0xDo
Vout shLey x4z VOUT_OV_WARN_LIMIT BTy
FFE)
lout 0A ov
0xd3 VOUT_UV_WARN_LIMIT o
Temp (Ext) 27.1%C 2 oy
m VOUT_UV_FAULT_LIMIT
Temp (Int) 4283°C —_—
OxdA 1OUT_OC_WARN_LIMIT 3005071 A
Pin ow {0rFF)
OxaF OT_FAULT_LIMIT 136.1346°C
(08SC)
o1 OT_WARN_LIMIT 124.9808°C ,
o0a2)
055 VIN_OV_FAULT_LIMIT B0y Readd Write
FFE) J—
BB.00TTV
05T VIN_OV_WARN_LIMIT o Description
%] VIN_UV_WARN_LIMIT _m’;:ml The VOUT_UV_FAULT_LIMIT command sets the value of the output voltage measured at the VOUT pin that causes an output
) o undervoltage fault
0x59 VIN_UV_FAULT_LIMIT oion OUV fault can be programmed from 0 to 22,0 to 44 or 0 to BBV (absolute value) depending on VTLM RNG settings.
264911504
0x68 PIN_OP_WARN_LIMIT w
)
078 STATUS._BYTE 0x00
[LIIEY  Clear All @ ~ | o STATUS_WORD 0x0000
No Faults % Live Read [0 Show Raw
LASTCONFI LORDED: P12 XO12.01 V2 -AROORBC (107 @ 1359

Figure 36 Programming output undervoltage fault
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4.2 Loading the configuration file

This section describes how to load the configuration file directly into the device, which eliminates the need to
manually modify the required register. Do the following to load the configuration file into the device:

1. Click Load Config, as shown in Figure 37

[ infineon - XDB™ Designer (2.2 9Dev_Busld-9187) o x

infineon __PMB  {Zk ot r X [H &

= @ B/ 2 200

2 Write All & Read All

Controllers canBus | 4+ § EnableTiles 1 Loop ¢ Tuning Design Tools ~
™Y xop712-001: 0xa0 & ~ FET SOA Settings & Control @A ~+ Device Settings
@ LoopA-Vout =54.12V] lout=0.95A SOA Configuration Boost Mode Power Up PID Settings . FET SOA Settings P
Telemetry @ : ) FET Selection, Startup & Control
Safe Operating Area 9
Vin 54.18V ~~ FET Startup & Shutdown
User Defined SOA Safe Operating Area
Vaut 54.116V ~ Fault and Protection
Select Field Effect Transistor User Defined Custom SO
fout 96 A Ry =X ~ Monitoring and Status
T i User Defined SOA
Temp (Ext) 26.71°C
Temp int s Edit User Defined SOA Edit Manually v
emp (Int - 10  E
Pin S6.T8W Vps V] lo[Al
1 1 1275 -+
=
£ 2 106 =+
o : BN
4 ‘ 100 EEIE
01
35 —|+||&®
os M !

S B ~ Breakpoint Voltage 5 Overcurrent Limits

Over Current (0C) Limit 27885 _| +]| a
Mo Faults

Minimum startup current Limit
USB010V60.14 | @ ADMIN | ENL | Device Checksum 0xAZBC vs. Config File Checksum 0xAZBC | LAST CONFIG LOADED: PT612 XDPT12-011 V2.7-0X00DDAZRC (1).XDP @ 13:59

Figure 37 Select Load Config option

2. Click Browse and select the .xdp file that needs to be loaded onto the device, as shown in Figure 38

Load Config File X

Select a Configuration File

-I
Close

Figure 38 Browse to select the necessary configuration file

3. Click Load to load the necessary configuration onto the device, as shown in Figure 39

Load Config File X

Select a Configuration File

XDPT12-001_Example.xip Browse
Type: Design File Version: 1.1

Checksum: 0xBOCB25BS GUI Version: 2.2.7Dev_Build-7407

Created By: gibsonalexza Created:  2026-01-26T23:42:04 43927

Select Target Devices:
Config File Device - Connected Device

XDPT12:00L: Ox10 XDPT12-001: 0x10 v

o

Figure 39 Load the selected configuration file
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5 Programming OTP

5 Programming OTP

As specified in the XDP712-001 datasheet, to program the desired settings in internal commands or OTP at
power-up, follow these steps:

1. Apply avoltage at the VDD_VIN & ISNS_P pins:
- Atleast 9V to program commands into volatile memory
- Atleast20Vto program OTP

2. Keep the UV/EN pin at chip GND potential

- Communication via PMBus® is possible as soon as STANDBY state is entered. At this point, commands
and OTP can be programmed

3. To ensure successful programming, ensure that the internal temperature of the device stays below 125°C
To program the OTP section:

1. Program the commands in volatile memory as required
2. Click the button highlighted as shown in Figure 40

E Infineon - XDP™ Designer (2.2.2beta1Build-181) [u] X

(iﬁneon PMB gia |\ B OE B HONO,

1 Load Config [® Save Config 2 Write All 60 Read All

Controllers + @ Enable Tiles 1 Loop “ { Tuning Design Tools v~
[} XDP720-001: Ox11 A~ ~ Device Settings
! D Power Good Pin Settings
‘- @ LoopA:Vout=0.04V |lout=0.23A
D Multifunction Pin Configuration
. Telemetry Enable & Average
Telemetry & U Y g
D Quick Output Discharge (QOD)
Vin 47.948V D Input UV Throttling
Vout 0.043V ~~ Fault and Protection
lout 0.228 A D System Current Fault
Temp (FET) 40.91°C D System Current & Power Warning
D Input Voltage Fault
Temp (Chip) 44.57°C D On-Chip Input Voltage Fault
Pin 11w D Output Voltage Fault & Warning
Input Voltage Warnin,
Rimon 1,370Q D E 5
D Temperature Fault & Warning
Gimon 18.2 pA/A D Faults Enable/Disable
D Fault Retry Settings
D Warnings Enable/Disable
Faults e clearat & ~ [ | Local current Fault -

USB010V60.12 Device Checksum 0x10C7 | LAST CONFIG LOADED: XDP720-001 - CONFIG FILE TO START - 20250908.XDP @ 10:54

Figure 40 Programming tab
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3. Setthe program from Registers, select the memory section Program to OTP that needs to be programmed
and then click Program, as shown in Figure 41

Device Programmer X

Device to program:

‘ XDPT720-001: 0x11 V‘

Program from:

@ Registers O File

Write Protection:

(O Enabled (@) Disabled

Current Checksum: Post Programming Checksum:
0x2376 0x10C7

Program To:

@ otP

T

Figure 41 OTP programming

The command configuration will be automatically copied to the selected memory section.
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6 Board features

6 Board features

6.1 TVS and Rsys

Figure 42 shows the VIN protection and current-sense circuitry. The input rail is protected against fast
transients using TVS diodes D1/D2, which clamp the surge energy before it reaches the hot-swap controller and
MOSFETSs. Optional protection footprints (for example, D3, D10) provide flexibility for alternate surge
environments.

Note: Ensure the selected TVS rating matches the intended operating VIN and surge environment

Current measurement is realized using shunt resistors R34 and R32, which define the effective Rg\s used for
device current scaling (protection limits and telemetry reporting). Optional sense resistors slots (R30, R31, R58)
are provided for modification. If multiple shunt positions are populated, confirm the effective Rqys (parallel
combination) and update the device current scaling accordingly.

NIT

NI

NI

L1 o
@ e T P DI
= 0.5mR 2512
=] D& .
- D3 5 0SMDI60A :
ol L 0SMDIG0A Vi _—
ZE?_\.{:‘S.\Hnﬂl:\ E ™ 0.5mR 2512 o
D2 o - 4 D17 —|ws —|wa
2 2.08MDJe0A (s 1] 2 20SMDJa0A
E EE.{.HSM[)]H':\ S
= Q (Dron
- > Pow
loop J__ loop @-'

=
z
£,
e
4RSI
5
=)

Figure 42 TVS and Rsns

6.2 I’C connections

Figure 43 shows the PMBus®/I°C interface brought out on headers J2/J3. The board provides two independent
4-pin I°C headers. This connector is for: SCL (clock), SDA (data), EN (enable), and GND (ground). SCL and SDA
are open-drain signals and require pull-up resistors to the VPULL supplied either by VLDO or VREG. Use this
header to connect the USB-to-PMBus® dongle or external controller for register access, telemetry reading, and
configuration.
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c— L
< SDA - 3
il OviEN D—END 4
= |
GND TSM-104-01-L-SWV-P
e
¢ SDA E% Bt
L (ovinplYEND 41
GND TSM-104-01-L-SWV-P
Figure 43 IC connections
6.3 External power supply

Figure 44 shows the auxiliary supply that generates the local logic rail VLDO using LDO G1. The LDO input is
provided from an external ~12 V auxiliary supply (applied at J4), which is regulated down to VLDO for the
board’s low-voltage functions. VLDO powers the digital interface pull-ups and the indicator circuitry, so
PMBus®/I*C communication and LEDs require the external auxiliary input to be present.

14
TSM-102-01-8-SV
]
Gl
_ 12VIN L[ o 4 _ _ VLDO
4 12
l l — I = 49 lcm lcn
Cl4 Cls 2 8 U 3.3uF 0.1uF
10uF —T—0.1uF _3 — NG =5 25V X5R 50V X7R
25VX7R 50V X7 i NC6 —5
=21 NC3 NCT t—1
24 N4 NC§ f—=—
NCY - i
o GND 1
1 15 =
= EP GND
GND TLS835B2ELVSE N
GND
Figure 44 LDO and external AUX supply
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6 Board features

6.4

LED indicators

Figure 45 shows the status LED indicator circuits D6-D9 driven from the VLDO rail: PWRGD, SYNC, WARN, and
FAULT. The LEDs are switched using small MOSFET devices Q8-Q11 to avoid loading device pins and to provide
clean logic-level drive.

VLDO

LDO

44 8 o Q10
Tk {—' BSR315P {—! — BSR315P
Ly L |
— " — —
e = e
. g
D6 5
Yellowish Green 45 46 47
VA I3 I 3
N 7k ) )
(o] o1
3 D7 D9
PWRGD 1 |= Ql1 Red Red Orange
[ PWRGD |£}2N?[)(]2E AVAY SZ§ AN
2| 2N7002E
é
GND
Figure 45 LED indicators
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7 Test results

7 Test results

7.1 Test setup

Figure 46 shows the test setup connections. The connectors on the left are input while those on the right are
output connections. The header marked white is for I°C communication and programming of the XDP712-001
hot-swap controller. The red wires on the left represent positive terminal input and, on the right, represents
output positive terminal. The black wires represent the ground connections.

Device
Under Test

‘& Infineon

Vin max =80V
""PRJ_Name'

TOLL Linear FETs

INFINEON
DEVELOPMENT
CENTER

Figure 46 Test setup
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7 Test results

7.2 Basic startup waveform

Figure 47 shows a standard startup waveform for the XDP712-001 Reference board.

Note: If the power supply has poor regulation, you may observe some ripple in the input voltage at the
end of the startup. This causes the output capacitors to be peak charging which causes the current

spikes at the end of the startup.

Test condition: Ambient T, =25°C,VIN =54V, Load 0 A.

[ File ¥ Vertical =+ Timebase I Trigger & Display Cursors Measure - Analysis ¥ Utiiies @ Support

. , | 5 LA A

F1 (VINVOUT): Tbase 500 ms| Trigger (EBEE
VDS H 12 Bits 200 ms/div|

10.0 Vidiv 0 Aidiv 10.0 Vidiv| 0.0 V/divg ~ |50MS 250 MSis|

-30.000 V| -6.0000 V| -3.0000 -30.0000 V| .0 ms/divy

TELEDYNE LECROY ] 713172026 54932 PM
C1:VIN; C2: PWRGD; C3: 1IN; C7: VOUT;
Figure 47 Reference board startup waveform
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8 Related resources

8 Related resources

o XDP™digital power controllers webpage
e Power Management ICs forum from Infineon Developer Community
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Important Notice

This evaluation board, demonstration board,
reference board or kit and any related documentation
(“Evaluation Board”) is sold or provided and delivered
by Infineon Technologies AG and its affiliates
(“Infineon”). Evaluation Boards are part of Infineon’s
non-serial products.

This Evaluation Board is delivered to customer "AS IS",
without any warranty (whether express or implied) or
liability of Infineon of any kind, including but without
limitation any warranty of merchantability, fitness for
a particular purpose or non-infringement. These
limitations and exclusions shall not apply in case of
Infineon's willful misconduct or in any other case
where liability is mandatory at law.

This Evaluation Board shall only be used by customer
for test purposes and not for series production.
However, the Evaluation Board shall not to be used for
reliability testing. The Evaluation Board is exclusively
intended for technically qualified and skilled customer
representatives. The Evaluation Board shall not be
used in any way where a failure of the Evaluation
Board, or any consequences of the use thereof, can
reasonably be expected to result in personal injury.
Evaluation Boards may not comply with CE or similar
standards (including without limitation the EMC
Directive 2004/EC/108 and the EMC Act) and may not
fulfill other requirements of the country in which they
are operated by the customer. The customer shall
ensure that each Evaluation Board will be handled in a
way which is compliant with all relevant requirements
and standards in the country in which it is operated.
Software and associated documentation and
materials included or referenced in the Evaluation
Board (“Software”) is owned by Infineon and is
protected by and subject to worldwide patent
protection, worldwide copyright laws, and
international treaty provisions. Therefore, you may
use this Software only as provided in the license
agreement accompanying the software package from
which you obtained this Software.

If no license agreement applies, then any use,
reproduction, modification, translation, or
compilation of this Software is prohibited without the
express written permission of Infineon. Unless
otherwise expressly agreed with Infineon, this
Software is provided to customer "AS IS", without any
warranty (whether express or implied) or liability of
Infineon of any kind, including but without limitation
any warranty of merchantability, fitness for a
particular purpose or non-infringement.

These limitations and exclusions shall not apply in case
of Infineon's willful misconduct or in any other case
where liability is mandatory at law. Infineon reserves
the right to make changes to the Software without
notice. You are responsible for properly designing,
programming, and testing the functionality and safety
of your intended application of the Software, as well as
complying with any legal requirements related to its
use. Infineon does not guarantee that the Software will
be free from intrusion, data theft or loss, or other
breaches (“Security Breaches”), and Infineon shall have
no liability arising out of any Security Breaches. The
Software shall not be used in any way where a failure of
the Evaluation Board or any consequences of the use
thereof, can reasonably be expected to result in
personalinjury.

Safety & Operating Instructions:

Customer shall check the Evaluation Board for any
physical damage which may have occurred during
transport. If customer detects any damages or defects
in the Evaluation Board, customer shall not connect the
Evaluation Board to a power source. Customer shall
contact Infineon for further support. If customer
observes unusual operating behavior during the
evaluation process, customer shall immediately shut off
the power supply to the Evaluation Board and consult
Infineon for support.

Customer shall not touch the Evaluation Board during
operation and keep a safe distance.

Customer shall not touch the Evaluation Board after
disconnecting the power supply, several components
may still store electrical voltage and can discharge
through physical contact. Several parts, like heat sinks
and transformers, may still be very hot. Allow the
components to cool before touching or servicing.

The electrical installation must be completed in
accordance with the appropriate safety requirements.
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