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XDP™ XDP72x-001 evaluation PCBA user guide

About this document

Scope and purpose

This document describes how to set up the XDP™ XDP72x-001 Evaluation Board and configure the internal
registers to evaluate the performance of XDP72x 20 A digital eFuses.

Intended audience

This document is intended for test engineers who want to evaluate the performance of XDP72x-001 20 A digital
eFuses.

About this product group

Target applications

e Telecommunications infrastructure

o Data center and Al data center solutions
e Power conversion

Product family

XDP™ is a high-performance digital power controller designed to optimize the IC for specific 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 application.

Evaluation 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 evaluation 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 evaluation or reference board may
become hot during testing. Hence, necessary precautions are required while handling
the board. Failure to comply may cause injury.

Caution: The evaluation or reference board contains parts and assemblies sensitive to
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 evaluation 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.
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1 Introduction

1 Introduction

XDP™ XDP72x-001 eFuses are the latest members of the XDP™ protection IC family, with an integrated digital
hot-swap controller, a low RDS(on) OptiMOS™ MOSFET, and a current sensor. Infineon’s XDP72x-001 digital
eFuses are highly integrated, wide-input-voltage devices designed for system monitoring and protection. These
devices are fully digital, configurable, and support a PMBus® communication interface, enabling direct access
to their register map for feature configuration through a PC-based software tool by using a USB0010 series
dongle. This dongle serves as a PC-to-PMBus® bridge, allowing communication between a USB COM port and
XDP720-001 eFuse (as well as other XDP7xx family devices).

This guide provides instructions for setting up the evaluation board and configuring its internal registers, and
provides details of how to evaluate the performance of XDP72x-001, specifically:

e Inrush current regulation
o Safe operating area (SOA) protection for the integrated FET during startup
o Fault detection and protection features
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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 XDP72x-001 Evaluation 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

@ Q\Infineon EPGND fene
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Figure 1 XDP72x-001 Evaluation Board
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Figure 2 USB0010 dongle
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2 Hardware and software requirements
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3 XDP72x-001 evaluation platform

3 XDP72x-001 evaluation platform

The following sections describe the XDP72x-001 Evaluation Board highlighting the electrical specifications,
block diagram, schematics, layout, bill of materials (BOM), and different configuration settings that could be
used on this evaluation board.

3.1 Electrical specifications

e Inputand output voltage range: 7 Vy to 80 V;

e Maximum continuous current: 40 A

3.2 Block diagram
The XDP72x-001 evaluation platform consists of:

e XDP72x-001 Evaluation Board: Positive-input eFuses and the circuitry designed to run multiple eFuses in
parallel with built-in FETs. Additionally, communication, control, and protection circuitry are included in the
package

e USBO0010 dongle: The interface between the PC and XDP720-001 that communicates via the USB dongle.
The commands are sent by the XDP™ Designer GUI to the XDP720-001 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 XDP720-001 PMBus® communication that provides commands
for configuration and general control
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3 XDP72x-001 evaluation platform

VIN
VIN VOouT vouTt
XDP720 DIN J-
VNS uppIMARY?  YOUTS
= VDD_VIN cPO2 = 1
GPOL
M EN_UV GPOO
L P ov PWRGD
VREG
H SYNC System IMON
I PMBUS SDA IMON —T—T—
Interface sCL s
GND ADDR
VIN VOoUuT NP
XDP721/722
VINS “SECONDARY” VOUTS
VDD_VIN DNC
ocoT T
EN_UV FAULTN
ov PWRGD N—T A
VREG SYNC ed ke
DNC IMON N
DNC s
GND MODE_SOC
Figure 4 XDP72x-001 evaluation platform
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3 XDP72x-001 evaluation platform

3.3 XDP72x-001 Evaluation Board schematics

Figure 5 shows the schematic for the XDP72x-001 Evaluation Board, with one XDP720-001 (with PMBus®) and
one XDP721-001 (without PMBus®) in parallel for higher continuous current.
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3 XDP72x-001 evaluation platform

3.4 XDP72x-001 Evaluation Board layout

Figure 6 Top layer layout
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3 XDP72x-001 evaluation platform

Figure 7 Mid 1 layer layout
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3 XDP72x-001 evaluation platform

Figure 8 Mid 2 layer layout
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3 XDP72x-001 evaluation platform

Figure 9 Mid 3 layer layout
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3 XDP72x-001 evaluation platform

Figure 10 Mid 4 layer layout
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3 XDP72x-001 evaluation platform

Figure 11 Bottom layer layout
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3 XDP72x-001 evaluation platform

3.5 XDP72x-001 Evaluation Board bill of materials
Table 2 XDP72x-001 Evaluation Board bill of materials
Qty | Ref designator Value Footprint Manufacturer Part number
1 BRD1 PC Board (FAB) - - P100219B
1 C1 10uF C1206 Murata GRM31CD71H106
KEL1L
2 C2,C7 0.1uF C0603 TDK C1608X7R1H104K
080AA
1 Cé6 3.3uF C0603 TDK C1608X5R1E335M
080AC
3 C8,C13,C14 1uF C0603 TDK C1608X7R1E105K
080AB
2 C10,C12 100nF C0603 Yageo CCO603KRX7R0OBB
104
1 Cl6 1mF CAPPRD750W80D | Nichicon UHW2A102MHD
1800H4200B
1 C17 10uF CAPC5750X250N TDK Corporation C5750X7S2A106K2
30KB
1 C18 1000pF C0603 TDK C1608X7R1H102M
080AE
2 D1,D5 Yellowish Green LED-SMD- ROHM SML-P11MTT86R
SMLP13BCS8T Semiconductors
2 D2, D3 Red LED-SMD- ROHM SML-P11UTT86R
SMLP13BCS8T Semiconductors
1 D4 Orange LED-SMD- ROHM SML-P11DTT86R
SMLP13BCS8T Semiconductors
1 D6 5.0SMDJ64A DIOMT7959X262N Bourns 5.0SMDJ64A
1 D10 STPS6M100SF V10PL45-M3 STMicroelectroni | STPS6M100SF
cs
1 D11 B3100-13-F DIOMT7959X250N Diodes B3100-13-F
Incorporated
4 J1,J3,J4,J10 TSM-102-01-S-SV, | CON-M-SMD-TSM- | Samtec TSM-102-01-S-SV
N/U 102-01-S-SV
2 J5,J6 TSM-104-01-L-SV- | CON-M-SMD-TSM- | Samtec TSM-104-01-L-SV-
P 104-01-L-SV-P p
2 Q1,02 2N7002 INF-PG-SOT23_N- | Infineon 2N7002
0 Technologies
3 Q3,04,05 BSR315P SOT95P285X135- | Infineon BSR315P
3N Technologies
8 R1, R4, R7, R14, R20, | 4.7K R0603 Panasonic ERJ-3EKF4701V
R25, R26, R27
5 R3, R8,R9, R15,R19 | 20K R0603 Panasonic ERJ-3EKF2002V
1 R10 147K R0603 Panasonic ERJ-3EKF1473V
User guide 16 V1.0
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Qty | Ref designator Value Footprint Manufacturer Part number
1 R11 2.4K R0603 Panasonic ERJ-3EKF2401V
1 R37 12.4K R0603 Panasonic ERJ-3EKF1242V
2 R12, R67 249K R0603 Panasonic ERJ-3EKF2492V
1 R13 2.8K R0603 Panasonic ERJ-3EKF2801V
18 R18,R22,R33,R41, |0 R0603 Panasonic ERJ-3GEYOROOV

R42, R43, R49, R68,

R69, R71,R72, R73,

R74, R75,R76, R77,

R78, R79
2 R35, R36 100 R0603 Panasonic ERJ-3EKF1000V
1 R38 19.6K R0603 Vishay CRCWO060319K6FK

EA

1 R39 9.76K R0603 Panasonic ERJ-3EKF9761V
1 R40 15K R0603 Panasonic ERJ-3EKF1502V
1 R45 11K R0603 Panasonic ERJ-3EKF1102V
2 R44, R50 7.5K R0603 Panasonic ERJ-3EKF7501V
1 R46 5.49K R0603 Panasonic ERJ-3EKF5491V
1 R52 4.53K R0603 Panasonic ERJ-3EKF4531V
1 R51 3.74K R0603 Panasonic ERJ-3EKF3741V
1 R53 2.32K R0603 Panasonic ERJ-3EKF2321V
1 R89 121k RESC3225X60N Vishay CRCW1210121KFK
1 R90 40.2K R0603 Panasonic ERJ-3EKF4022V
1 R91 1.37K R0603 Panasonic ERA-3AEB1371V
1 R92 2.74K R0603 Panasonic ERA-3AEB2741V
4 S1,S2,S3,54 Standoff 4-40x1/2 | mtg_hole_125 Keystone 2203
4 Sla, S2a, S3a, S4a Screw 4-40 x 1/4 Keystone 9900
16 TP1,TP2,TP3,TP4, |loop TP_5020_loop Keystone 5020

TP5, TP9, TP14,

TP15, TP16, TP17,

TP27, TP28, TP29,

TP30, TP32, TP33
13 TP6, TP7, TPS, 5015 CON-SMD-TP- Keystone 5015

TP10,TP11,TP12, 5015 Electronics Corp.

TP13, TP18, TP19,

TP20, TP24, TP25,

TP31
1 Ul TLS835B2ELVSE SOP65P600X170- | Infineon TLS835B2ELVSEX

15N Technologies UMA1
1 U2 XDP720-001 PG-VQFN-23-1 Infineon XDP720-001
Technologies
1 U3 XDP721-001 PG-VQFN-23-1 Infineon XDP721-001
Technologies
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Qty | Ref designator Value Footprint Manufacturer Part number

5 X1, X2, X6, X7, X8 NUT 8-32 Screw & Nut for Penn Eng KF2-832-ET
JACK1

2 X3, X4 CON14 CON-M-THT- Samtec HTSW-107-07-L-D
HTSW-107-07-L-D

3 XJ3-1-2, XJ4-1-2, - Jumper_SPC02SY | Sullins SPC02SYAN

XJ5-1-2 AN

1 X5 HTSW-102-07-L-D | CON-M-THT- Samtec HTSW-102-07-L-D
HTSW-102-07-L-D

3.6 USB0010 dongle schematics

Figure 12 shows the schematic for the USB0010 dongle used to connect the evaluation board to the Infineon
XDP™ Designer GUI using PMBus®.
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4 Programming, setup, and turn-on instructions

4 Programming, setup, and turn-on instructions
Set up the system as follows:

Connect the USB0010 dongle to the XDP72x-001 Evaluation Board as shown in Figure 13
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

XDP72x-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 integrated FET will be off. To turn on the integrated FET, a minimum of 9 Vis
required.
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Figure 13 XDP72x-001 Evaluation 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 evaluation board and dongle using the XDP™
Designer software.

4.1.1 Dongle connection in XDP™ Designer

1. Openthe XDP™ Designer GUI
2. Wait for a few seconds and check the bottom status bar for the dongle connection

If the highlighted area, as shown in Figure 14, displays USB010, the dongle has been successfully detected
by the GUI

User guide 19 V1.0
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4 Programming, setup, and turn-on instructions
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Figure 14 USB0010 detection on XDP™ Designer

4.1.2 Detecting XDP720-001

Click Scan Bus, as shown in Figure 15

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

E Infineon - XDP™ Designer (2.2.2beta1Build-181) — (=)} X
- p—
(infineon i B & 200

th) Load Config Save Config 2 Write All 65 Read All

Controllers + ¢ Enable Tiles 1® Loop { Tuning Design Tools

No Device Available

Scan Bus for available devices or Add a
device above

Telemetry A

Faults B ~

Fault Reporting Disabled
Current device is offline.

Figure 15 XDP720-001 detection
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The detected device is XDP720-001, with the Telemetry displayed on the left as shown below:

[E Infineon - XDP™ Designer (2.2.2beta1Build-181) - 8 X
o = —
(infineon PMB otP sz X B = B OGN O)
) Load Config [® Save Config 2 Write All 6 Read All
Controllers + ¢ Enable Tiles 1 Loop “ { Tuning Design Tools ~
[ ] [ERS v~ Device Settings
@ LoopA:Vout=47.97V| lout=0.32A *~ Faultand Protection
. “~ Monitoring and Status
Telemetry Z
Vin 47.926V =
Vout 47.969V
lout 0.325A
Temp (FET) 39.06°C
Temp (Chip) 43.26°C
Pin 13.61W
RiMon 1,098 Q
Gimon 18.2 uA/A hd
Faults BNECETZA @ ~
No Faults
USB010V60.12 | @ BASIC | ENL | Device Checksum 0x378B

Figure 16 Live telemetry of the connected XDP720-001

3. Click PMB to view the PMBus® registers and the values stored in them

@ Infineon - XDP™ Designer (2.2.2beta1Build-181) - (=) X
s
= o=
(nfineon orr g N H = B N OXO)
) Load Config Save Config 2 Write All 6 Read All
Controllers + ¢ Search All Fault MFR Status  Telem Vout ‘ X
[} XDP720-001: 0x11 ® ~ | Code Command LoopA
" @ LoopA:Vout=47.99V| lout = 0.34A 0x1 OPERATION 0x80
. 0x3 CLEAR_FAULTS
Telemetry &
.| 0x19 CAPABILITY 0xDO
Vin 47.948V
88.0077V
Vout 47.991V 0x42 VOUT_OV_WARN_LIMIT o)
ov
0x43 VOUT_UV_WARN_LIMIT
lout 0.345A —UV_WARN_ T
Temp (FET) 39.8°C 0x44 VOUT_UV_FAULT_LIMIT SAIRY
(0x05D1)
Temp (Chip) 43.7°C 0x4A I0UT_OC_WARN_LIMIT IR
(OXOFFF)
Pin 16.51W OX4F OT_FAULT_LIMIT 166.463 °C
(0x0C4F)
RiMoN 1,008 Q .
0x51 OT_WARN_LIMIT 34L2778°C
G 18.2 UA/A . (OXOFFF)
IMON L
62.003V
0x55 VIN_OV_FAULT_LIMIT
Faults «CETFAN Z ~ * I - (0x0B45)
R NN77\L —
No Faults Live Read
USB010V60.12 | @ BASIC | ENL | Device Checksum 0x378

Figure 17 XDP™ Designer displaying all the PMBus® registers of the connected XDP720-001
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4 Programming, setup, and turn-on instructions

4.1.3 Reading and writing registers

infineon

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

. .
then click Write
[E] Infineon - XDP™ Designer (2.2.2beta1Build-181) - o X
Cr —
(infineon m @ oo o X, B = B OO
h Load Config Save Config 2 Write All 65 Read All
Controllers + i search Al Fault  MFR  Status Telem Vout  VOUT_OV_WARN_LIMIT | X
[ ] XDP720-001: 0x11 [ Code Command Loop A Loop “
" @ LoopA:Vout=47.99V| lout = 0.34A 0x1 OPERATION 0x80 Command Value (Decimal)
0x3 CLEAR_FAULTS
Telemetry [z ‘ 60.0042983022 =] ‘ v
.| 0x19 CAPABILITY 0xDO
Vin 47.969V
88.0077V
oV
0x43 VOUT_UV_WARN_LIMIT
lout 0.345A X —UV_WARN_| (0x000)
Temp (FET) 40.17°C 0x44 VOUT_UV_FAULT_LIMIT SRR
(0x05D1)
Temp (Chip) 44.13°C Ox4A JOUT_OC_WARN_LIMIT 83‘;0;2‘: 2
- — ik )0 Description
n : OX4F OT_FAULT_LIMIT 166.463°C
(0x0C4F) The VOUT_OV_WARN_LIMIT command
RiMoN 1,098 0 .
0x51 OT_WARN_LIMIT 34%‘;207;2 C sets the value of the output voltage
. )
Guon 18.2 LA/A - 005y measured at the VOUTS pin that
_— clear All Z N 0X55 VIN_OV_FAULT_LIMIT : causes an output overvoltage (OOV)
aults (0x0B45) T
28 077\ -
No Faults Live Read
USB010V60.12 | @ BASIC Device Checksum 0x37B
Figure 18 Editing VOUT_OV_WARN_LIMIT

2. Most of the registers are updated automatically. Click Read to read the corresponding register values

E Infineon - XDP™ Designer (2.2.2beta1Build-181)

Gainen [

oTP gz A

8006

h Load Config Save Config 2 Write All &> Read All
Controllers + i search Al Fault  MFR  Status Telem Vout  VOUT_OV_WARN_LIMIT | X
XDP720-001: 0x11 [T
’ _ [E3] Code Command Loop A Loop u
" @ LoopA: Vout=47.97V| lout = 0.32A 0x1 OPERATION 0x80 Command Value (Decimal)
0x3 CLEAR_FAULTS
Telemetry I ‘ 60.0042983022 = ‘ v
.| ox19 CAPABILITY 0xDO
Vin 47.926V
60.0043V
oV
— B 0x43 VOUT_UV_WARN_LIMIT o000
Temp (FET) 40.35°C 0x44 VOUT_UV_FAULT_LIMIT 3?0'0022?)\/
5 I
Temp (Chip) 44.13°C 0x4A I0UT_OC_WARN_LIMIT 83(‘)0;2‘: &
- GG o )0 Description
n : Ox4F OT_FAULT_LIMIT TG
(0x0C4F) The VOUT_OV_WARN_LIMIT command
Rimon 1,098 Q ox51 OT_WARN_LIMIT 34%(;201:2 °C sets the value of the output voltage
. )
Guon 18.2 WA/A - measured at the VOUTS pin that
0X55 VIN_OV_FAULT_LIMIT 62.003V causes an output overvoltage (OOV)
Faults BNECETAL @B ~ (0x0845) warning.
[RR.NNT7\L
No Faults Live Read
USB010V60.12 | & BASIC Device Checksum 0x77C5
Figure 19 Reading VOUT_OV_WARN_LIMIT
User guide 22 V1.0

2025-09-24



o~ _.
XDP™ XDP72x-001 evaluation PCBA user guide Infineon

4 Programming, setup, and turn-on instructions

4.1.4 Programming the IMON resistor value

1. Click PMB one more time
2. Select the System Current Fault under Tuning Design Tools on the right
3. Modify the Riwon value to 1370 Q and then click Set. See Figure 20

E Infineon - XDP™ Designer (2.2.2beta1Build-181) - [u] X
Cr
(nfineon.  pmB otP s N EH 3 =] SN ONO)

th Load Config Save Config 2 Write All 65 Read All

Controllers : Enable Tiles 1 Loop “ I( Tuning Design ToolsI ~
™Y xop720-001: 0x11 & ~ System Current Fault Limit Setting [Z 11 < Device settings

@ LoopA:Vout=48.01V| lout=0.28A IMON Gain (Gyyon) 182 V| naA ~ Faultand Protection (1)
Telemetry @ System Overcurrent (SYS_OC) Limits [ ] System Current & Power Warning

Vin 48.012V = Desired System Overcurrent Fault Limit @ A [ ] mput voltage Fault

D On-Chip Input Voltage Fault

Vout 48.012v Calculated Rimon (Rimon_caLc) a [ ] output Voltage Fault & Warning
lout 0.284A Input Voltage Warnin;

Temp (FET) 40.54°C

D Temperature Fault & Warning

Clear D Faults Enable/Disable

Temp (Chip) 44,57 °C

Pin 5w Adjusting IMON gain (SYS_OC)
I Rimon 1,098 Q I Calculated System Overcurrent Limit _
D Damaged FET Fault Settings

A
Gimon 18.2 uA/A hd Calculated System Overcurrent Recovery _ A
~~ Monitoring and Status
Faults IECETZAN A A~
System Overcurrent de-glitch timer 2 v | ms

No Faults -
4 »

D Fault Retry Settings

D Warnings Enable/Disable

D Local Current Fault

USB010V60.12 | & BASIC | ENL | Device Checksum 0x77C5

Figure 20 Program IMON resistor value

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

(infineon  Pus or s A B E B 200

) Load Config Save Config 2 Write All 65 Read All

Controllers : Enable Tiles 1 Loop “ { Tuning Design Tools ~
™Y xoP720-001: 0x11 & ~ System Current Fault Limit Setting [Z ~ | < Device settings

" @ LoopA:Vout=47.97V| lout=0.24A IMON Gain (Gyyon) 182 v| wa/a ~ Faultand Protection (1)
Telemetry 7 : System Overcurrent (SYS_OC) Limits T T Syetom Cament & Power Warning

vin 47.926V = User Selected Riyon (Rimon_por) @ 1370 E [ mput voltage Fault

D On-Chip Input Voltage Fault
Vout 47.969V -
lout 0.244 A D Input Voltage Warning
sing WON g (51,0
! & & E D Temperature Fault & Warning

D Output Voltage Fault & Warning

Temp (FET) 40.91°C

v
Calculated System Overcurrent Limit _ A
Temp (Chip) a4src D Fault Retry Settings
A
Pin 1091 W Calculated System Overcurrent Recovery m D Warnings Enable/Disable
ms

D Faults Enable/Disable

I Rimon 1,370Q I System Overcurrent de-glitch timer [ Local current Fault
D Damaged FET Fault Settings
Gimon 18.2 pA/A hd
Read Write ~ Monitoring and Status
Faults EEETZAN @ A~
No Faults

USB010V60.12 | @ BASIC | ENL | Device Checksum OX77C5

Figure 21 Program IMON resistor value done
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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 22

[ infineon - XDP™ Designer (2.2.2betalBuild-181) - 2 X
(infineon  PuB oP ap X B E B 200
¢y Load Config Save Config 2 Write All 6 Read All
Controllers + ¢ Enable Tiles 1 Loop u < Tuning Design Tools ~
[ ) B ~ ~ Device Settings

D Power Good Pin Settings

L @ LoopA:Vout =47.95V | lout=0.28A
D Multifunction Pin Configuration

D Telemetry Enable & Average

Telemetry A
D Quick Output Discharge (QOD)
Vin 4T.969V [ mput uv Throttling
Vout 47.948V ~ Faultand Protection
lout 0.276 A D System Current Fault
Temp (FET) 40.91°C D System Current & Power Warning
D Input Voltage Fault
Temp(Chlp) B D On-Chip Input Voltage Fault
Pin 12.43W D Output Voltage Fault & Warning
Input Voltage Warnin;
Rimon 1,370 D 2 g g
D Temperature Fault & Warning
Gimon 18.2 uA/A ©

D Faults Enable/Disable

Faults BNECETFAN A -~ [ ] Fault Retry Settings

D Warnings Enable/Disable

No Faults
[ ] Local Current Fault ©

USB010V60.12 | @ BASIC | ENL | Device Checksum 0x77C5

Figure 22 Select Load Config option

2. Click Browse and select the .xdp file that needs to be loaded onto the device, as shown in Figure 23

Load Config File X

Select a Configuration File

‘ Browse

Close

Figure 23 Browse to select the necessary configuration file
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4 Programming, setup, and turn-on instructions

3. Click Load to load the necessary configuration onto the device, as shown in Figure 24

Load Config File X

Select a Configuration File

XDP720-001 - config file to start - 20250908.xdp ‘ ‘ Browse
Type: Design File Version: 1.1

Checksum: 0xB51C94F9 GUI Version: 2.2.2betalBuild-1

Created By: zhaota Created: 2025-09-08T14:25:11.5517

Select Target Devices:

Config File Device — Connected Device

XDP720-001: 0x10 XDP720-001: 0x11 v

o -

Figure 24 Load the selected configuration file
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5 Programming OTP

5 Programming OTP

As specified in the XDP72x-001 datasheet [1], to program the desired settings in internal commands or OTP at
power-up, follow these steps:
1. Apply avoltage at the VDD_VIN:
- 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 25

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

(infineon  PuB or dp A B

il
i
<%
©
®

th Load Config Save Config 2 Write All 6 Read All

Controllers + ¢ Enable Tiles 1B Loop u { Tuning Design Tools ~
[} xDP720-001: 0x11 B A~ ~ Device Settings
; D Power Good Pin Settings
L @ LoopA: Vout =0.04V | lout = 0.23A
D Multifunction Pin Configuration
. Telemetry Enable & Average
Telemetry & i O Y 5
D Quick Output Discharge (QOD)
Vin 47.948V D Input UV Throttling
Vout 0.043V - Fault and Protection
lout 0.228A D System Current Fault
Temp (FET) 40.91°C D System Current & Power Warning
D Input Voltage Fault
Temp (Chip) RLSTAC D On-Chip Input Voltage Fault
Pin 11W D Output Voltage Fault & Warning
Input Voltage Warning
Rimon 1,3700Q D
D Temperature Fault & Warning
GimMoN 18.2 pA/A D Faults Enable/Disable
D Fault Retry Settings
D Warnings Enable/Disable
Faults Clear All 7~
o [ ] Local Current Fault =

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

Figure 25 Programming tab
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infineon

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 26

Device Programmer X

Device to program:

XDP720-001: 0x11 v

Program from:

@ Registers O File

Write Protection:

(O Enabled (®) Disabled

Current Checksum: Post Programming Checksum:
0x2376 0x10C7

Program To:

@ otp

Figure 26 OTP programming

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

User guide
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6 Board features

6 Board features

6.1 Overcurrent deglitch (OCDT)

The board’s overcurrent deglitch (OCDT) time is user-selectable via the 14-pin configuration header X4. Install
one 2-pin jumper across a pin pair to route a specific timing resistor to the protection IC’s timing pin; this sets
how long the controller waits after an overcurrent condition is detected before declaring a fault. See the IC
datasheet for the timing equation and tolerances.

Note: Always power down the board before changing the jumper.
R37 ——12.4K
XJ4-1-2 —
X4 R39 —0.76K
1 =12 —
COCT 41 &= R4 75K
5 6 | S |
7 8 R46 49K
: & ——
11 12 | _Rs1 J4K |
13 14
RS3 —2.32K
OCDT config —
GND
Figure 27 ocDT
6.2 MODE_SOC

This connector configures the “Mode” and “severe overcurrent” (SOC) trip point. When the measured current
exceeds the selected SOC threshold, the controller turns the output off immediately (no deglitch/blanking by
default).

The 14-pin header presents a set of discrete options that program MODE_SOC by choosing the desirable
resistor. The first six pins of the header are used to set the device to “Primary” mode and the rest of them are
used to set the IC to “Secondary” mode. The effective current threshold is determined by the SOC sense voltage
setting and the current sense element. See the IC datasheet for the timing equation and tolerances.

XDP721/722 configurations

| Primary
RIP —249K
XJ3-1-2 |

X3 R38 ——19.6K
o —

$MODE_SOC

2
4 R40 15K |
6 —.

RA —PIK
10 [

2 [ RO —ysK 4

14

R — 453K
| S

W= [o|]un|w|—
o

——

MODE/SOC config

Secondary

Figure 28 MODE_SOC
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6 Board features

6.3 I’C connections

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 onboard
I/O supply (VLDO).

USB dongle interface
VLDO C8 IuF
26 [R27 GND
KBTI
SCL | !
4 -
SDA 2 &
; =)
= EH E—
GND TSM-104-01-L-SV-P
TP12 TP13
SCL_ SDA
\/ \/
36
SCL ] : .
SDA 3 é
— - P
GND TSM-104-01-L-SV-P
Figure 29 I’C connections
6.4 External power supply

VLDO is generated by an onboard LDO regulator from one of two inputs:

e VIN to 3.3V: When VIN is the active source, the LDO regulates VIN down to 3.3V

e 12Vinput header to 3.3 Vor 5V: When the 12 V header is the active source, the LDO regulates down to
3.3V, selectable by a jumper resistor R22 (3.3 V) and R21 (5 V)

LDO, input 12 V (40 V Max), output 3.3 V (by default) or 5 V.
TP10
VLDO
VIN 12V Ul Y VLDO
R2 -
T_r=— . 1 14 . . .
N/U ! ?
4 12 25
12 l - BN SIS R21 l fE7K 14
2 1 Ci C2 2 8 N/U co _1C7 1 Q
= 1 T towr o 3 NEL N Do 3.30F 0. 1uF 2 -
- 50V 50V 5 [ N |10 25V 50v >
TSM-102-01-8-pV 6 11 = NU
NC4 N8 3 R22 GND
; NC9 0 W
* GND N
ep |15 )i D5
—~| vLDO
I TLS835B2ELVSE 1 ~ Yellowish Green
GND GND TPI1 =
GND  GND
Figure 30 LDO and external power supply
User guide 29 V1.0
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6.5 IMON and fail-safe

The header X5 is used to choose and set the IMON resistor value which sets the system “Overcurrent” level. The
IMON voltage can be measured using the J10 pin. The “fail-safe” resistor R90 is present to make sure that
Primary of the board is functioning by showing minimum of Vs 1, voltage (0.3 V typical) across the FS pin.

IMON and FS (Fail-Safe)
J10 1%
1 B~
[ IMON 3 z
[ =
cig _L = TSM-102-01-S-SV
1000pF T~ GND
X5 XJ5-1-2
1 2 RII 1.37K
B ey
=
— [ _Ro2 74K |
GND IMON config 1
GND
. TP32
| FS =
cro L R90
NU T 40.2K
OTP33
— GND
GND
Figure 31 IMON and fail-safe
6.6 LED indicators
The board provides four status LEDs driven from the VLDO rail: PWRGD, SYNC, WARN, and FAULT.
LED indicator VLDO
Q3 Q4 Qs
}41{1 BSR315P BSR315P BSR315P
K py/ I 1 1
—i — —
D1
7L WRGD 7 14 20
§ Yellowish Green TK JTK K
@] ] Z
)
=™
D2 D3 D4
— 1 SZ§ SYNC SZ§ FAULT SZ§ WARN
= QI Red Red Orange
2N7002 - — -
L
GND
Figure 32 LED indicators
User guide 30 V1.0
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6 Board features

6.7 EN/UV and OV

The board provides an external EN pin to pull the EN pin HIGH or LOW as well as an built-in function to switch
using the EN button on the GUI shown in Figure 33. In addition, the board also provides voltage sensing through
a resistor divider for overvoltage protection and undervoltage protection using integrated analog comparators.

External EN, UV, OV
VIN
T
0
FIX VIN ) R6
gl R10
- NU [] R17
147K
TSM-102-01-S-SV
R18
[ +—¢+1 ENUV >
0
)
TP6
EN/UV
2 ov >
TP8
oV
Figure 33 External EN, UV, and OV
User guide 31 V1.0
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7 Test results

7 Test results

7.1 Test setup

Figure 34 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 XDP720-001
eFuse. The red wires on the left represent input positive terminals and, on the right, represents output positive
terminals. The black wires represent the ground connections.

Device Under
Test

N
NN
@
ondary
12C

‘ Sec

INFINEON
DEVELOPMENT

CENTER @

Figure 34 Test setup
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7 Test results

7.2 Start up/down by EN cycling (VIN steady state)

Figure 35 shows startup and shutdown waveforms done by cycling the EN pin either on the GUI or with an
external supply.

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

1
I
EAULT i
_ |pumeD
-]
VDS i

P

RN

Measure P1max(VIN) P2 max(PWRGD) P3 max(lIN) P4 max(FAULT) P5--- P& max(EN_UV) PT max(VOUT) P8 max(IOUT) P9 max(VDS) P10--- P11--- P12.---
value 547V 3NV 486 mA 341V 168V 542V 4T mA 558V
status L v v L v v v v

Fi (VIN-VOUT)|

VDS

20, :
100ms | X1= 124ns AX= 55127530ms

X2= 55127406 ms 1/AX= 181397570 Hz

= 4 | e
| «
| |
BEWRGD T
|
|
w
I
| |
4 * T
1 | |
! t |
. _
> i g
! t |
! i L
! | |
| |
! t |
i , |
; ~ [
| |
i . ¥ \
| | ¥
1 |
| 4 |
0 o
Measure P1max(VIN) P2max(PWRGD) P3:max(lIN) P4 max(FAULT) P5---  P&max(EN_UV) P7max(VOUT) P8 max(I0UT) POmax(VDS) P10--- P11--- P12---
value 548V 353V 154 mA 3NV 168V 541V 54 mA 107V
status v v v v v v v v

F1 (VIN-VOUT)
VDS : 10.0 ms/div|

12 Bits

2.00 Vidiv|
4.0000 V ofst

2.00 V/div]
6.0000 V ofst,
11754 V||

2.00 A/div]
60000 A
107.4 mA|
1055 mA|

500 MS/s|

500 mA/div|
1.5000 A X1= -124ns  AX= 55127530 ms
n X2= 55127406 ms 1/AX= 181397570 Hz

C1:VIN; C2: PWRGD; C3: 1IN; ; C6: EN_UV; C7: VOUT; C8: IOUT;
Figure 35 EN cycling (A) turn on; (B) turn off
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7 Test results

7.3 Start up/down by VIN cycling (EN tie to divided VIN)
Figure 36 shows startup and shutdown waveforms done by cycling VIN.

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

A
e ¥ =re
1
H I
L
EWRGD
1
1
i
VIN i
v ; | 5 " I |
|
L]
1
4V I 1
1
'
i
i
N vouT . H
11} :
VDS i
; - e
¥
1
i
10V i | i 2 i
-0 ms -60 ms -50 ms -40 ms -30 ms -20 ms -10ms :‘Ls 10ms 20ms 30 ms
Measure P1max(VIN) P2 max(PWRGD}) p3max(iiN)  P4max(FAULT) P5--.  PG&max(EN_UV) PT-max(vOUT) P8 max(I0UT) P9 max(vDS) P10 -~ Pi1--- P12
value 46V /v 404 mA 339V 160V 540V 1mA 474V
status v v v L4 b4 v v v
F1 (VIN-VOUT)
VDS 12 840 mV/|
= Either
X1=
T
6V ‘__&‘ : AN TELEDYNE LEChOY
Everywhereyoulook
4 \\
—\w&
) [,
e
2V
-4V
6V
vos
o
Iy
i
i
0V D
-270 ms -220ms -170 ms -120ms -70 ms -20 ms : 30ms 80 ms 130 ms 180 ms 230 ms
Measure P1max(VIN) P2:max(PWRGD) P3:max(lIN) P4-max(FAULT) P5---  P6:max(EN_UV) P7:max(VOUT) P8:max(I0UT) P9:max(VDS) P10--- P11--- P12---
value 54TV 339V 146 mA 340V 170V 541V -59 mA 17V

status v v v v v v v v

Timebase 20 ms|
50.0 v

Trigger (6 EH

34.066 V[+ 2.0852 V|4 231 mA[4 5 1.0343 V|4 33616 V][4 -110.7 mAl¢ 77777777777777777777 |
(B)
CL:VIN; C2: PWRGD; C3: 1IN; ; C6: EN_UV; C7: VOUT,; C8: I0UT;
Figure 36 VIN cycling (A) turn on; (B) turn off
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7.4 VIN swing test (turn on eFuse)

Figure 37 shows input voltage swing waveforms done by giving input voltage transient from DC power supply.

Test condition: Ambient T,=25°C,VIN=54V, Load 0 A.
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Figure 37 VIN swing test
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7 Test results

7.5 Output short before startup
Figure 38 shows startup waveforms done by shorting GND and VOUT of the board.

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

' L ‘
5

4 ze ) :
: |

h's
i |
1 l
: PWRGD \i '
R ’ T
i l
! [
! I

: '8
i |
{
- i" l
{ |
|

L 0
400 ms 200 ms 0fhs 200 ms 400 ms 800 ms 1s 12s 145
Measure P1max(VIN) P2 max(PWRGD) P3max(lIN)  P4:max(FAULT) P5---  P&max(EN_UV) P7:max(VOUT) P8 max(IOUT) P9 max(VDS) P10:--- P11--- P12---
value 547V 4 mV 90 mA 80mv 168V 175mv -12mA 558V
status v v v v v v v v
Tbase 400 ]
126V
2,00 Vidv 20.0 Vidiv| div] ;
40000 Vofst] 6 ofs -60.000 V 00 200 ms : X1= 49600ps AX= 99992628 ms
\ X2= 99943028 ms 1/AX= 1.00007373 Hz
|
TELEDYNE LECROY|
| | i
|
|
|
|
L
i |
! |
BWRGD |
. v
H |
H |
! |
1 |
! |
! |
| |
! |
! |
|
|
|
|
|
= $ . =
|
-400 ms -200 ms 0ths 200 ms 400 ms 600 ms 800 ms s 2s 14s
Measure P1max(VIN) P2 max(PWRGD) Pamax(liN)  P4:max(FAULT) P5---  PG&max(EN_UV) PT max(VOUT) P8 max(IOUT) PO max(VDS) P10 -~ P11 P12
value 546V 40mV 144 mA 75mV 167V 216mv -T4mA 557V
v v v v v v v

v
F1(VINVOUT)
VDS

2

X 486,00 s
X2= 99943028ms 1/AX= 1.00007373 Hz

C1:VIN; C2: PWRGD; C3: 1IN; ; C6: EN_UV; C7: VOUT; C8: IOUT;
Figure 38 Output short before startup
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7.6 Pre-bias output voltage during startup

Figure 39 shows startup waveforms done when the output is pre-biased to a certain voltage.

Test condition: Ambient T, =25°C, VIN =54 V, Load 0 A prebiased at 50%.
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Figure 39
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7 Test results

1.7 OCP including timer accuracy
Figure 40 shows overcurrent protection waveforms set at 21.8 A of current.

Test condition: Ambient T,=25°C,VIN=54V, Load 0 A.
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Figure 40 Overcurrent protection
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7 Test results

7.8 OVP function
Figure 41 shows overvoltage protection waveforms which is set at 62 V on VOUT.

Test condition: Ambient T, =25°C,VIN =54V, Load 0 A.
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Figure 41 OVP protection (A) turn off at OV limit; (B) OV recovery
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7 Test results

7.9 UVLO by VIN cycle

Figure 42 shows undervoltage protection waveforms set at 34.1 V.

Test condition: Ambient T, =25°C,VIN=54V, Load 0 A.
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Figure 42 UVLO by VIN cycle (A) turn off at UV limit; (B) UV recovery
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8 Related resources

8 Related resources

e XDP™ protection and monitoring ICs webpage
e EVAL_XDP72x_P100219B kit
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 Board 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 notapply in case of Infineon's willful misconduct orin 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 orin 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 personal injury.

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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