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About this document

Scope and purpose

This document explains the hardware features and serves as a user manual for the EVAL_XDPP1100_Q040_DB
daughterboard, designed by Infineon Technologies. XDPP1100-Q040 belongs to Infineon’s XDP™ digital power
controller family, optimized to provide a high level of performance and design flexibility to DC-DC converters.
This controller is designed to achieve high efficiency, system control, and cost savings for applications such as
telecom, servers, data centers, and computing isolated DC-DC solutions. The daughterboard is used as a test
and firmware (FW) development tool.

Intended audience

Power supply design engineers, system engineers, and embedded power designers.

Evaluation Board

This board is to be used during the design-in process for evaluating, configuring, and programming the device.

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

Important notice

“Evaluation Boards and Reference Boards” shall mean products embedded on a printed circuit board (PCB) for
demonstration and/or evaluation purposes, which include, without limitation, demonstration, reference and
evaluation boards, kits and design (collectively referred to as “Reference Board”).

Environmental conditions have been considered in the design of the Evaluation Boards and Reference Boards
provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards has been tested
by Infineon Technologies only as described in this document. The design is not qualified in terms of safety
requirements, manufacturing and operation over the entire operating temperature range or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subject to functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the same
procedures as regular products regarding returned material analysis (RMA), process change notification (PCN)
and product discontinuation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production. The
Evaluation Boards and Reference Boards may therefore not comply with CE or similar standards (including but
not limited to 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 all Evaluation Boards and
Reference Boards will be handled in a way which is compliant with the relevant requirements and standards of
the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the information provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and managed
according to the terms and conditions set forth in this document and in other related documentation supplied
with the respective Evaluation Board or Reference Board.

It is the responsibility of the customer’s technical departments to evaluate the suitability of the Evaluation
Boards and Reference Boards for the intended application, and to evaluate the completeness and correctness
of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not cause
any harm to persons or third party property.

The Evaluation Boards and Reference Boards and any information in this document is provided "as is" and
Infineon Technologies disclaims any warranties, express or implied, including but not limited to warranties of
non-infringement of third party rights and implied warranties of fitness for any purpose, or for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation Boards
and Reference Boards and/or from any information provided in this document. The customer is obliged to
defend, indemnify and hold Infineon Technologies harmless from and against any claims or damages arising
out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any information provided herein at
any time without further notice.
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Safety precautions
Note: Please note the following warnings regarding the hazards associated with development systems.

Table1 Safety precautions

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.
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General description

1 General description

The EVAL_XDPP1100_Q040_DB daughterboard is used for testing and programming the 40-pin version of the
XDPP1100 VQFN 6 mm x 6 mm controller. An onboard I°C connector allows you to interface with the XDPP1100
controller through Infineon’s XDPP1100 graphical user interface (GUI) and a USB-to-I°C dongle. You can
download the XDPP1100 GUI and the drivers for the UBS007A1 dongle from the Infineon Development Center.

The daughterboard can be used as a standalone FW development tool, or used with a power board (e.g.,
EVAL_600W_FBFB_XDPP) as a complete evaluation kit. This document describes the standalone version of the
daughterboard.

The daughterboard uses board-to-board connectors (QTE-020-01-L-D-A) to interface the control signals from
the daughterboard to a power board with compatible connectors (QSE-020-01-L-D-A) to establish a plug-in
mechanism. This plug-in mechanism provides flexibility for evaluating XDPP1100 with any of its supported
topologies.

The board also provides the capability to use an IC socket (40QHRB50Y01G) for easy replacement of the
XDPP1100-Q040 device instead of soldering the device onto the PCB. The IC socket is not mounted on the board
and needs to be purchased separately.

1.1 Daughterboard overview

The daughterboard shown in Figure 1 consists of the control circuitry such as analog filters for processing the
feedback signals from the power board, PWM outputs, digital inputs and outputs, I*C connector, Arm® Cortex®
JTAG/SWD debug port, LED indicators, and the XDPP1100-Q040 controller. It can be powered using external 3.3
Vor 3.3V supply from the power board. The board-to-board rectangular header connectors are located on the
bottom side of the PCB, as shown in Figure 2.

3.25in.
82.55 mm

A
v

Loop B
BEN switch -
L) 2in.
Loop A j 50.8 mm
EN switch syl
EN jumper K’” \
.
Debugger |
port M
External
3.3V
Figure 1 XDPP1100-Q040 daughterboard
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Figure 2 Bottom side of the daughterboard
1.2 Jumper settings
Table 2 Daughterboard jumper settings
Jumper Description Functionality
J23 External 3.3V This header is for the external 3.3 V supply to bias the daughterboard. If

external 3.3 Vis selected using J24, connect an external power supply
capable of 3.3V and 0.1 A at this jumper

J24 3.3 Vselector This jumper is used to select between external 3.3V and 3.3V supply
from the auxiliary supply of the power board. By default, external 3.3V
supply is selected, i.e., pins 1 and 2 are shorted

J27 3.3Vjumper This jumper is used to connect and disconnect the 3.3 V supply to VDD
of the IC. By default, this is always populated

J28 SMBALERT jumper This jumper connects the pull-up resistor to the SMBALERT pin

J29 EN jumper This jumper allows the use of the enable switch (SW1) to control the EN

pin of the XDPP1100 device

1.3 Test points

The EVAL_XDPP1100_Q040_DB daughterboard consists of test points for all of the XDPP1100 pins to allow
measurement or monitoring of signals. These test points consist of analog signals, digital signals, and PWM
signals. Figure 3 shows the physical location of the various test points on the daughterboard.
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Figure 3 EVAL_XDPP1100_Q040_DB test pomts
1.4 LED indications

Table 3 shows the purpose and list of the available LEDs on the daughterboard, and Figure 4 shows the location
of these LEDs.

Table 3 LED indicators on the daughterboard
LED Color |Indications
PWRGD (DS1) Red This LED indicates the health of the loop 0 output voltage based on the

thresholds configured through PMBus commands. During first-time 3.3V power
up, this is on because itis pulledup to 3.3V

Once the converter is enabled, the status of this LED is determined by the level
of the output voltage and the polarity of the POWER_GOOD pin. The default
logic is active LOW, but can be modified to active HIGH by modifying the GPIO
polarity (set to 2) in the PMBus command FW_CONFIG_PMBUS

When the configuration is programmed to active HIGH:
o If the output voltage is greater than POWER_GOOD_ON: LED is on
o If the output voltage is less than POWER_GOOD_OFF: LED is off

N (DS2) Green | This LED indicates the logic level of the enable pin for loop 0. The LED is on
when the EN pin is HIGH
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LED Color |Indications

BPWRGD (DS3) Red This LED indicates the health of the loop 1 output voltage based on the
thresholds configured through PMBus commands. During first-time 3.3V
power-up, this is on because it is pulled up to 3.3 V. Once the converter s
enabled, the status of this LED is determined by the level of the output voltage
and the polarity of the POWER_GOOD pin

The default logic is active LOW, but can be modified to active HIGH by
modifying the GPIO polarity (set to 2) in the PMBus command
FW_CONFIG_PMBUS

When the configuration is programmed to active HIGH:
o Ifthe output voltage is greater than POWER_GOOD_ON: LED is on
o Ifthe output voltage is less than POWER_GOOD_OFF: LED is off

BEN (DS4) Green | This LED indicates the logic level of the enable pin for loop 1. The LED is on
when the EN pin is HIGH

SMBALERT (DS5) | Yellow | SMBALERT indicator. To enable the SMBALERT LED, short J28
Fault 1 (DS6) Red Not used
Fault 2 (DS7) Red Not used
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Figure 4 LED indicators
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2 Getting started
2.1 Required equipment

DC power supply that can provide 3.3V and 100 mA current
PC with Microsoft Windows 10 (32-bit or 64-bit)
Oscilloscope with 500 MHz or above bandwidth (optional)
Infineon USB-to-1°C dongle USB0O0O7 Rev Al or B

2.2 XDPP1100 GUI tool

Infineon provides a complimentary GUI tool that allows you to configure and evaluate the XDPP1100-Q040
controller. The tool has the following key features:

Step-by-step design tools to configure the XDPP1100 device
Fault status messages

Telemetry reporting of Vour, lour, Vin, Pinv and temperature
Save and load design files

Allows storing configuration of PMBus and I°C registers into both the RAM and one-time programmable
(OTP) memory

Allows storing of FW patch into both the RAM and OTP memory
Linearl1 format calculator tool

The following sections describe the requirements and procedure to operate and install Infineon’s GUI.

2.3 XDPP1100 GUI installation

Installing the XDPP1100 GUI is the first step toward evaluating the XDPP1100. Do not connect the USB-to-I*C
dongle before the installation process is complete.

1. Download the XDPP1100 GUI tool from the Infineon Development Center

Refer to the XDP1100 GUI installation guide for any additional information about GUl installation or
troubleshooting issues related to dongle connection

User guide 9 V1.0
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3

This section describes the power-up sequence for evaluating the XDPP1100-Q040 controller after installing the
XDPP1100 GUI.

Power-up procedure

1. Connect an external 3.3V DC power supply at J23 as shown below
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Figure 5 External 3.3 V connection for the daughterboard

2. Connect one end of the USB007 dongle at J26 as shown below by matching the color of the dongle wires to
the signal names. Connect the other end to the USB port of the PC.

- The blue wire of the USB007A1 dongle can be used for EN control. Connect it to J29 pin2 for controlling
the EN pin through GUL. If left floating, controlling the EN pin through GUI is not possible

- Connect the blue wire of the USB007B dongle to 3.3V to bias the isolated dongle. When using the
USB007B dongle, controlling the EN pin can be done by the onboard switch SW1 with jumper J29 shorted
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3. Turnonthe 3.3V power supply. If the USB dongle is connected and the dongle driver is installed properly,
the USB icon at the bottom left corner will turn green. The USB hardware (HW) model and dongle FW
version are displayed in the information bar at the bottom. If required, update the dongle firmware using
the icon as shown below

#¥ XDPP1100 Build 7822 -
File Options i2c Hel

@&
D Load/Save -

Total Pout : 0.00 W

o
—

About

Getting started

Firmware documentation
GUI documentation
Registermap documentation
PMBus documentation

New design

Figure 7 XDPP1100 GUI

4. Use the Auto Populate shortcut button to scan the device that is connected on the I°C bus.

If the XDPP1100 device is properly biased, the GUI tool identifies the device part number and its address
offset, which allows you to add the device to the design. The GUI will read the stored program from the IC to
the GUI tool. If the XDPP1100 device is not pre-programmed (blank IC when it leaves the factory), the
registers and PMBus command have the default values (most of them are zeroes)

File Optiens i2c  Help Tools

O G E | o B - |/~ B g o )
o popine 100 W

Figure8 Auto-populating device parameters

5. Use the GUI design tool to program the device per application requirements (Figure 9).

All configurations are in the RAM, which is a volatile memory that can be used during the evaluation phase
to try different configuration settings without limitation. The XDPP1100 device has 32 KB RAM of which 10
KB is reserved for the user. It is recommended to use the 10 KB RAM to verify patch and configuration. You

User guide 11 V1.0
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should save only the final configuration to the device’s non-volatile memory, which is one-time
programmable (OTP). The XDPP1100 device has 64 KB available OTP space for FW patch and configuration

File Options i2c Help Tools

Load/Save- D E@] Read - ﬁ@‘ Write - / Tools - R g !J .

@ Total Pout : 0.00 W || Register Mapl Design Tools I
- @ |IXDPP1100-Q040::i2c x

Loop 0::pmb x40
Loop 1::pmb x40 6. Advanced Features
PWM Mapping and Topology Selection Droop, Burst Fast Transients, Feed-
Forward,Flux Balancing
2. System Settings = W T Q7. Partial Config
Flexible Startup and Shutdown Partial Configuration
~—

3.PID - Bode Plot [ I8 FW Patch
Kp, KI, KD Gain tunning and Loop Stability FW Patching, Configuration & FW Debug

(Gain Margin and Phase Margin)

4. Faults & Protection
Faultresponses & Limits Comparator

5. Basic Configuration 10. Configuration Checker
i

—_—
Vin Telemetry,lout, lin Telemetry u Auto-Correct of configuration data

Figure 9 GUI design tool

6. Select File > Save Board Design (or, click the Save icon) to save the configuration to a design file (.pcd) that
has the register and PMBus configuration

File | Options i2c  Help Tools
Open Board Design ’
. - 2 H Read - ﬁ ‘@‘ Write - /
I Save Board Design l 2

e

Figure 10 Save configuration to design file

Register Map  Design Tools

7. Select File > Open Board Design to reload the design file to the device shown in Figure 11 to open the .pcd

file. The GUI tool will show a pop-up window (Figure 12). Click Write to Device 0x10 to write the program
into the RAM of the device

File | Options i2c Help Tools
| Open Board Design |

Save Board Design

H
= T

Figure 11 Open design file
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infineon

GuiDeviceSync

GUI is trying to sync with the board
devices. You can choose to
read from the board devices or
write GUI to the board devices

[ Do this for all devices

[ Readfrom Device (x10

Write to Device (x10

Figure 12 Write to device operation

For more information about the GUI tool, refer to Help in the top-left corner for additional documentation or

refer to the XDPP1100_GUI_User_Guide.pdffile in the path C:\XDPP1100\XDPP1100_GUI.

3.1 Force I’C connection

The auto-populate option can add a device by detecting the product ID. The I°C communication is

automatically set up after auto-populating. In some cases, you may need to configure a device with an

unmatched product ID. In this case, select Options > Force i2c/PMBus OK to force-enable the I*C

communication (Figure 13).

£% XDPP1E Build 7151%
File | Options | i2c
] ¥ | Forcei2e/PMBus OK
’ Enable Telemetry Update

Help  Tools

Write - / Tuols—w;s;v i ﬂ .

Search for a register
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SWD port Enable
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® To Show Floating Staus s
= Automatically Write Config Fle After Loading igen0  iseni
" Load Default Design When GUI Starts telem® telem1 ‘Ental register key word
Show Register Map First When Click a Device fanl fan1
faultcom

[=)- Status_Vcontrol
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- wcl_over_vout_max

Register Read and Write
vcl_vramp_target_window

-~ wel_under_vout_min *70001404 [22:15] [i] 3 Addr Data
vel_veontrol_at_target *00000000 | W |oooooooo||oooooooo| | W

- vel_veontrol_ramp_busy

- vel_vcontrol_ramp_fal | TnSync

vel_veontrol_ramp_rise
vel_veontrol

0 4
oogosazF 10000000
70001410 00000000 00000000
70001420 00000000 00000000
70001430 00000000 [
70001440 00000000 00000000
70001450 00000000 00000000
70001460 00000000 00000000
70001470 00000000 00000000
70001480 00000000 00000000

R

Register Map View (advanced users)

vcontrol0

Read and Write All registers

Read All Reg
Wiite All Reg
Load Config File
Save Config File

Compare Config
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Trim)

target). LSB = 1.26mV. Range = 0.0 to 318.75mV

HW : USE0OTA | Dongle FW: v64 | EN L | 100 KHz | No License | Online Mode | Ready

Ramp targetwindow. used to define interupt prior to reaching ramp target (e.g.. during soft-start may be used by FW to enable SR's prior to reaching final ~

Figure 13 Force I’C/PMBus connection
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Power-up procedure

3.2 Telemetry Update
The Status tab in the GUI tool shows all the status commands such as STATUS_WORD and STATUS_VOUT.
Do one of the following:

e Click the Read status button to see the updated status

e Select Options > Enable Telemetry Update to have the status and telemetry information automatically
updated every second

£ XDPP1100 GUI Build 7947 - [m] X
File [ Options | i2c  Help Tools
Force i2c/PMBus OK - - !
D write- | £ | Tools- x_;n —Ea R | I . o
¥ | Enable Telemetry Update L7 ¥ s
® To Show Floating Staus ——
=R ] Automatically Write Config Fle After Loading
STATUS_WORD
Load Default Design When GUI Starts STATUS_vouT %.— ppe. Btos — STATUS_INPUT
Show Register Map First When Click 2 Device uT_ov_rAum 1 - LT Tvonr ¥ | vinov_raur
SWD port Enable UT_OV_WARNING & | 1ouT_rout 6 | VIN_GU_waRNING
T_UV_WARNING 5 | et - 5 | vin_uv_warnine
4 | vour_uv_raurr 4 | wrrspeciFic e 4 | vinuv_rur
3 | vour_max_min_warning 3 | re_smarus 3 | offseemvin_uv
2 | TON_MAX_FAULT 2 | FANS 2 | IIN_OC_FAULT
1| TOFF_MAK_WARNING 1 | omHer 1 | in_oc_warning
o 0 | unknown 0 | ein_or_waruing
STATUS_IOUT STATUS_BYTE - STATUS_MFR_SPECIFIC
7 | 10UT_oc_FauwT — (Lower Byte of 7 | syncFauit
STATUS_WORD) 1
& | 10UT_Oc_v_FAur 6 | Manufacturer Defined
7 | Busy
5 | 10UT_OC_wARNING — 5 | lout_oc_Fast_Faut
& | 1ouT_uc_raum § ) o 4 | common Faut
> 5 | vouT_ov_raulr -
3 | Curent share Faut 3 | extemal Faut
— » 4 | 1OUT_oc_Faur T
2 | inPower Limiting mode 2 | manufacturer pefined
3 | vin_uv_raur -
1 1 | Manufacturer pefined
0 | roUT_oF_warKING 2 | TEMPERATURE O | Manufacturer pefined
1 | o -
@ | NONE OF THE ABOVE
STATUS_TEMPERATURE STATUS_CML
7 | or_raum 7 | invani/unsupported command recerved
6 | OT_WARNING Read status ' | Invaid/unsupporied data receved
5 | UT_WARNING 1 5 | Packeteror check faied
& | uT_raur 4 | Memory Fault Detected
a Clear Fautts 3 | Processor Faut Detected
2 2
1 Offline Status Decade 1 | Gthercommunication faults
o [+]

HW : USBOOTA | Dongle FW: w85 | EN'L | 100 KHz | No License | Online Mode | Ready

Figure 14 Enable Telemetry Update
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Power-up procedure

3.3

Floating meter

infineon

The GUI tool offers a floating meter to monitor the key status of the converter such as input voltage, output
voltage, input current, output current, input power, and temperature.

Select Options > Show Floating Status to turn on the floating meter. Once turned on, the information will be

shown in a pop-up window, which stays on the screen even when the GUI main window is minimized.

£ XD

@ To

File [ Options | i2c

PP1100 GUI Build 7947+

Help  Tools

Force i2e/PMBus OK

Enable Telemetry Update
Show Floating Staus

Write - / Tools'BYx:u

sElo

commands

=@ Automatically Write Config Fle After Loading
STATUS_WORD
Load Default Design When GUI Start: |.— -
; oa ault Design When arts STATUS_VOUT (Upper Byte) STATUS_INPUT
Show Register Map First When Click a Device UT_CV_FAULT | ——] 7 | vour 7 | vin_ov_rur
SWD port Enable UT_CV_WARNING & | 1ouT_prout 6 | VIN_OV_WARNING
T_UV_WARNING 5 | inPUT - 5 | VIN_UV_WARNING
— 4 | vour_uv_raur 4 | mFRsPECIFIC 4 | vin_uv_raurm
PP 00-Q040 3 | VOUT_Max_MIN_WARNING 3 | re_smatus 3 | off duetovin_uv
2 | TON_MAX_FAULT 2 | FANs 2 | IIN_CC_FAULT
Loop 0 1 | ToFF_mMax_warnine 1 | other 1 | IIN_OC_WARNING
[ Suppor 0 | unknown 0 | ein_or_warming
0.00v 0.000v
STATUS_IOUT STATUS_BYTE STATUS_MFR_SPECIFIC
0.000A 0.00A 7 | tour_oc_rau 1— (Lower Byte of 7 | symcramn
{ STATUS_WORD)
& | 'ouT_oc_v_FAuT & | Manufacturer Defined
0.00W 2T 5 | 10uT_oc_waruing 7 e 5 | low_oc_rast_Faut
2 | 1ouT_uc_raur 6 | OFF 4 | Commen Faut
-40C » & | vouT_OvV_FauLT .
3 | Cument Share Fault 3 | Extemal Fault
P * 4 | IOUT_OC_FAULT
Loop 1 2 | 1n rower imiting mode L 2 Defined
e 3 | vin_uv_raur S P
0 | POUT_OP_WARNING £ | TENPIRATLRE 0 | Manufacturer Defined
[ED L
0 | nove or e Azove
STATUS_TEMPERATURE STATUS_CML
7 | or_reur 7 | 'nvabd/unsupported command recerved
B | oT_wARNING Read status § | Invaid/unsuppored data received
5 | UT_WARNING 5 | Facketemorcheck faied
2 | uT_rum 4 | Memory Faut Detected
3| we Clear Faults 3 | Processor Fault Detected
2 2 | Mot Supporied
1 OFfline Status Decode 1 | Othercommunication faults
[ 0 | ot supponed
‘ HW : USBOOTA || Dongle FW : v€S || ENL ” 100 KHz || No License H Online Mode || Ready
. o
Figure 15 Show Floating Status
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Schematic and bill of materials

4 Schematic and bill of materials
4.1 Schematic
o e
WTHTHT w ] [+ VI
BISEN RW ] PWM7 PWM8.
BIREF (G R
<<w ; 8
lnfineon nineon Technologe Americes Cor,
©) ©) eses ®) : i B;Z;:;;m rgz
Figure 16 XDPP1100_Q040 daughterboard schematic
4.2 Bill of materials
Table 4 BOM for daughterboard
Item | Qty. | Ref. Manufacturer Part number
1 1 BRD1 P100069 E
2 3 C1,C2,C21 TDK C1608X7R1E105K
3 4 C3,C4,C22,C23 TDK C1608X7R1H103K080
4 15 C5,C6,C7,C8,C9,C10,C11,C12,C13,C14,C15, | TDK C1608C0G2A101K
C16,C17,C19,C20
5 4 DS1, DS3,DS6, DS7 Wiirth 150060RS75000
6 2 DS2,DS4 Wiirth 150060GS75000
7 1 DS5 Wiirth 150060YS75000
8 14 |J1,J2,J3,J4, J5,J10, J11, J12, J13, J14, J15, Wiirth 61300211121
J27,J28, J29
9 1 J6 Samtec FTSH-105-01-L-DV-K
10 1 J8 Wiirth 61301211121
11 2 J22,J24 Wiirth 61300311121
12 1 J23 TE Connect 640456-2
13 1 J25 Wiirth 61300811121
User guide 16 V1.0
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Item | Qty. | Ref. Manufacturer Part number

14 1 J26 Wirth 61300411121

15 2 M1, M2 Keystone 8833

16 2 P1, P2 Samtec QTE-020-01-L-D-A

17 15 R1, R2, R3, R4, R13, R14, R15,R16, R17, R18, Panasonic ERJ-6ENF1000V
R19, R22, R23, R24, R25

18 2 R5, R7 Panasonic ERJ-6ENF4702V

19 3 R6, R8, R9 Panasonic ERJ-6GEYOROOV

20 12 R11,R12, R26, R27, R28, R29, R30, R31, R32, Panasonic ERJ-6ENF1001V
R44, R46, R4T

21 2 R20, R21 Panasonic ERJ-6ENF2001V

22 1 R33 Panasonic ERJ-6RQF1ROV

23 13 R34, R35, R36, R37, R38, R39, R40, R41, R48, Panasonic ERJ-6ENF1002V
R49, R50, R51, R52

24 5 R42, R43, R45,R10,C18 Not used

25 2 SW1, SW2 C&K GT11MCBE

26 5 TP1,TP2, TP3, TP4, TP5 CINCH CON 129-0701-202

27 5 TP6, TP7, TP8, TP9, TP10 Keystone 5020

28 1 U1 Infineon XDPP1100-Q040

User guide 17 V1.0
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