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Programmer Kit

o

SKYWORKS®

This describes how to use the ClockBuilder Field Programmer Kit (CBPROG-DON-
GLE) with ClockBuilder Pro (CBPro) to support several programming models.

The ClockBuilder Pro Field Programmer supports a variety of uses:
1. Real Time Status Monitoring and Device Debug

Read status and telemetry registers and write control registers on Si5332/57,
Si5338/56, Si5351, and Si534x/8x/9x devices.

Call device APl commands on Si536x, Si540x, and Si55xx devices. APls are
available for device status and control.

2.Non-Volatile Firmware/Configuration Programming

Select devices support burning/flashing device configuration and firmware.
Firmware can be flashed multiple times on Si5383/4/8/9.

Firmware can be burned to Si536x, Si540x, and Si55xx devices based on
available NVM space (non-PPS PLL configurations only).

Configuration can be burned up to two times on non-firmware-based devices
(Si534x/8x/9x).

Configuration can be flashed multiple times on firmware-based Si5383/4/8/9.

Configuration can be burned to Si536x, Si540x, and Si55xx based on available
NVM space (non-PPS PLL configurations only).

Configuration can be burned to Si5332/7 based on available NVM space.

3. Volatile Firmware / Configuration Programming

All field programmer supported devices support writing device firmware or con-
figuration volatily.

CBPro projects are used to calculate configuration programming data and op-
tionally firmware image to download. CBPro handles all pre- and post-program-
ming tasks.

Programming data can be written via EVB GUI and command line tools, allow-
ing customers to prototype flow their host would use to reprogram a device
in-system.

Si5332/57, Si5338/56, Si5351, and Si534x/7x/8x/9x devices can be fully recon-
figured via device register scripts that can be exported from CBPro.

Si536x, Si540x, and Si55xx device firmware and configuration can be reprog-

rammed via firmware and configuration boot files that can be exported from
CBPro.

Most operations can be performed by either:

1. Wiring the Field Programmer’s serial interface directly to system board for “in-sys-
tem” volatile or non-volatile programming. Users are encouraged to include a
standard 10-pin header on their PCB to allow the Field Programmer board and
ribbon cable to easily connect to the USB to SPI/I2C adapter.

2.Placing a loose Skyworks Timing device into a dedicated field programmer socket
for “in-socket” non-volatile programming (volatile is also supported but generally
not useful in this scenario except for testing). Skyworks provides 32-pin, 40-pin,
44-pin, 48-pin, 64-pin, and 72-pin QFN socket adapter boards.

KEY POINTS

« Field Programmer kit contents

» CBPro download and installation
instructions

» Hardware connections
+ Usage examples for the Field Programmer

» Schematics of the Field Programmer and
socket board

+ Bill of materials
» Troubleshooting appendix for common
issues

» Supported Devices: Si5332/8,
Si5350/1/6/7, Si534x/6x/8x/9x, Si540x,
and Si55xx part families.
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1. Kit Contents

Figure 1.1 Field Programmer Kit Contents on page 2 shows the kit contents for the Field Programmer Kit. Several sockets are
supported for monitoring or programming a loose device. The following table summarizes available sockets:

Supported Devices

Table 1.1. Field Programmer Supported Devices

Socket Part Number

Si5332-32SKT-DK, Si5332-40SKT-DK,

Notes

The number of pins in the socket must match the device
being programmed. The Si5332E/F/G/H embedded crystal

Si538x4x-64SKT-DK

Si5332 Si5332-48SKT-DK products in 40-pin LGA and 48-pin LGA packages are cur-
rently not supported.
. Socket boards are available as a standalone programmer,
Si5338/56 N/A P/N Si5338/56-PROG-EVB
Si5350/1/7 N/A No sockets are available for this part.
. . Si5392/94 44-pin devices work with Si538x4x-44SKT-DK, the
Si534x/8x/9x Si538x4x-44SKT-DK, Si538x4x-S6SKT-DK, | 5iga95 \works with the Si538x4x-64SKT-DK sockets. LGA

and QFN parts fit in the same socket.

Si536x, Si540x, Si55xx

Si55xx-72SKT-DK

The Si55xx-72SKT-DK requires an external 5V power supply.

The 32-pin, 40-pin, 44-pin, 48-pin, 56-pin, 64-pin, and 72-pin sockets pictured in the following pages are available separately as
part numbers. The ClockBuilder Pro Field Programmer resources including schematics, layout files, and BOM can be found at: https://
www.skyworksinc.com/en/products/timing/evaluation-kits/general/clockbuilder-pro-field-programmer. Note that the sockets are sold as

separate Kits.

Female/Female

10-Pin Female/Female

Figure 1.1. Field Programmer Kit Contents

The diagram below shows how the Field Programmer kit is intended to be the bridge between a computer running ClockBuilder Pro
software (CBPro) and the QFN socket adapter boards/customer PCB for in-system firmware and volatile programming.

<+>
USB
P 12C/SPI
1 1
( ) CBPro Field Programmer

Computer Running CBPro

Customer Board

Field Programmer Socket Board

Figure 1.2. Example Hardware Configuration (Using QFN Socket Board or Customer PCB)
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Figure 1.3. Si5332-32SKT-DK, Si5332-40SKT-DK, Si538x4x-44SKT-DK, Si5332-48SKT-DK, Si538x4x-56SKT-DK,
Si538x4x-64SKT-DK, Si55xx-72SKT-DK Sockets Sold Separately
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2. Software Download and Installation

To install the ClockBuilder Pro Software (CBPro) on any Windows 7 (or above) PC, visit https://www.skyworksinc.com/en/products/tim-
ing/evaluation-kits/general/clockbuilder-pro-field-programmer and download the ClockBuilder Pro Software (CBPro) installation file to
install the software on your host PC. ClockBuilder Pro is a piece of software that allows the user to easily configure many of Skyworks'
jitter attenuator and clock generator products, as well as directly write the configuration to the device over the Field Programmer with
the click of a button.
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3. Hardware Configuration

The Clockbuilder Pro Field Programmer acts as an interface between the CBPro GUI (software running on a computer) and the target
device. Connect the provided USB cable to your computer and the Field Programmer. The Field Programmer is then connected to the
target device using the provided jumper cables or a programming socket, depending upon the desired end configuration as detailed in
Section 4. Ways You Can Use the Programmer.
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4. Ways You Can Use the Programmer

The following four sections describe four ways you can use the Field Programmer.

4.1 In-Socket Firmware / NVM Programming

This workflow describes the process of programming loose devices using the Si5332-32/40/48SKT, Si534x/8x-56SKT, Si534x/
8x-64SKT, or Si55xx-72SKT programming socket board. For non-firmware-based solutions, this flow will “burn” a complete configura-
tion from CBPro into available NVM in the device. Si534x/8x/9x devices shipped from Skyworks have two NVM banks available to
program (“burn”). Si5332 devices have a flexible NVM space. Si536x, Si540x, and Si55xx devices may have NVM space in select
configurations. CBPro manages available NVM and programs ("burns") the available NVM when feasible. For Si5383/4/8/9 (firmware
based) devices, this flow will flash a complete configuration from CBPro in to the device.
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The steps needed to program a device’s NVM are as follows:
1. Assuming the CBPro software is installed, connect the Field Programmer (CBPROG-DONGLE) adapter with the USB cable to the
PC on which CBPro was installed. Use the USB extender cable (provided with the kit) if your host PC is located far from the Field

Programmer.
Customer Board

<>
USB
-« 12¢/SPI
] |
( ) CBPro Field Programmer
Computer Running CBPro Field Programmer Socket Board

Figure 4.1. Computer to Field Programmer Connection

2.Insert a base or previously preprogrammed (e.g., OPN) device into the socket.

Socket and device Orientation: It is important that the device is correctly oriented before powering up the board. However, if there
is no device in the scoket or if the device is not correctly orientated, the software will auto-detect the fault and will not connect
to the part. The part will not be damaged if oriented incorrectly. The device has two circles on the part. The smaller circle is the
pin 1 indicator. Pin 1 on the socket is lined up with the U1 and dot symbol on the socket board silk screen. 64-QFN and 44-QFN
orientations are shown below. The same idea applies to 32-QFN, 40-QFN, 48-QFN, 56-QFN and 72-QFN package ICs.

Pin1 64-QFN

= Pin1 44-QFN
<= =

PR ® 35
g @ =% 8
5304 LY
=3’ 2397

VO R

ClockBuilder Pro Field Programmer

ol

Figure 4.2. Correct Orientation of a Device in the Socket

3. Power is only applied to the device when you perform a scan or initiate a burn. Power is off at all other times. Power is not applied
to the socketed device unless explicitly triggered by the user within CBPro. It is safe to:
* Insert or remove a device in the socket before or after the socket has been connected to the main board.
+ Insert or remove a device in the socket before or after power has been applied to the main board by connecting the USB cable

to your PC.
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4. Connect the QFN Field Programmer Socket Board with the device into the Field Programmer.

Field Programmer Field Programmer Socket Board

Figure 4.3. Connections from PC to the target device

5. Start ClockBuilder Pro by locating the icon on your desktop or Windows Start Menu.

Figure 4.4. ClockBuilder Pro Icon

6. The ClockBuilder Pro Wizard main menu should now appear, as shown in the figure below. Select the “NVM Burn Tool” as shown.
Do not select EVB GUI.

ClockBuilder Pro Wizard - Skyworks - o X
@ | ClockBuilder Pro Wizard
O | We Make Timing Simple SKYWORKS'

Work With a Design Quick Links

[® Create New Project ‘Skyworks Timing Solutions
Knowledge Base
Custom Part Number Lookup

@ Open Project

Applications Documentation
a3 Convert Existing Project/NVM File

10/40/100G Line Card Whitepaper

Clock Generators for Cloud Data Centers
Open Sample Project Optimizing Si534x Jitter Performance
Selecting the Right Clocks for Timing Sync

Id 3 N Applications
eld Frogram = PCle Gen 4.0 Jitter
Field Programmer({| NVM Program Tool | EVB GUI Selecting a PCle Reference Clock Source

Making Accurate Clock Jitter Measurements

ClockBuilder Pro Documentation

CBPro Overview

CBPro Tools & Support for In-System Programming
CLI User's Guide

Release Notes

Figure 4.5. ClockBuilder Pro Wizard
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7.1f this is the first time you are launching the NVM Program Tool and no socket board has been detected, the tool will prompt you to

select the device family you are targeting, as shown in the figure below:

[ NVM Program Tool - ClockBuilder Pro v4.1 - [m] X

Field Programmer Mode: Wired to Board (No Socket Detected)

Target Device: Select ... ﬂ

No field programmer kit socket board detected. Attach sacket now to burn NVM on loose parts.

If you want to burn NVM on a device attached to the field programmer via wired serial connection, select the device family
you are programming using the selector above.

Figure 4.6. Select Device Family Prompt

8.0nce you insert the socket in the field programmer, the tool will detect it and automatically load the appropriate programming

panel:

[E MvM Program Tool - ClockBuilder Pro v4.1 - O X

Field Programmer Mode: Socket, Si534x/7x/9x-QFN44

Target Device: I Si534x/7x/8x/9x (not firmware based) n

Project File: - Select Project ...

Project File Created By: - [ - ]
OPN Locku
Project Part: - p

Project Design ID: ---
Project Design Check: ---
Project File NVM Hash: -—- o

Device Part Number: ---

Device Design ID: ---
Device NVM State: ---

# Valid Burns: 0

# Burns with Error: 0

Figure 4.7. Programming Panel
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4.1.1 Programming In-socket, Si5383/4/8/9 Firmware Based Devices

Refer to Figure 4.9 Programming In-socket, Firmware Based Devices on page 11 below.

1. Configure the serial interface.
2.Common issues:

« If 12C is used, check that the I2C address matches what is expected (see datasheet).

« For both SPI and I2C, start with a low bus speed. There can be connection issue due to signal integrity at high bus speeds.

3. Select the firmware source.

» Configuration + Program from Project File
The configuration defined by the specified project + the firmware release selected in the project file will be used to generate the
firmware image that will be flashed on the device. Note that different versions of CBPro may compute configuration registers
differently for the same design goals as improvements are made to CBPro.

» Configuration + Program from Firmware File
Flash a stand-alone hex or binary firmware file to the device. You must have previously exported the file in CBPro, or the file
was sent to you by Skyworks. The firmware image contains both configuration and program data. This option is useful if you
want to ensure the same configuration register data is flashed to the device regardless of the CBPro version this tool is running
on. Firmware images can be created from the CBPro dashboard using the Export tool, selecting the stand-alone file option.

[ sis383 Export - [m]

Introduction  Firmware Image  Register File  Settings File  Multi-Project Register/Settings ~ Regmap

x

About Firmware Export
This export will create a custom firmware image or boot record for the Si5383 MCU. In either case, the
device configuration specified in this design will be embedded in the firmware.

Please refer to the Si5383 Family Reference Manual for more information regarding the MCU firmware
upgrade process.
A command line version of this tool is available. Type CBProSi534x8xFirmwareExport —-help from a
command prompt to leam more.

Options
Export Type:
O Boot Record
Firmware image packed into a boot record that is compatible with the MCU bootloader.

® stand-Alone Firmware
Firmware that can be burned using a Skywerks USB Debug Adapter (UDA).

Export Format:
® Binary
O Intel Hex

Save to File ...

Figure 4.8. Stand-Alone Firmware Selection in the CBPro Export Menu for a Si5383 Device

4. Click the “Select ...” button and select the file to flash to the device.
5. Click the “Scan for Device” button (optional): Click to detect device and report on part number, firmware version, and DESIGN_ID.
This is optional. You can click 'Program NVM' without first scanning and all relevant pre-burn checks will be performed. Note a
device scan is also performed after the NVM burn has been completed, regardless of whether the burn completed successfully or

not.
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6. Click the “Program NVM” button to flash device. In project file mode, CBPro will create a firmware image behind the scenes based
on the project file configuration, and then flash this on the device. The firmware download is verified via read back.

[ NVM Program Tool - ClockBuilder Pro vd.1 b o X NVM Program Tool - ClockBuilder Pro v4.1 - o x

|

Field Programmer Mode: ~ Socket, LGAS6 Field Programmer Mode:  Socket, LGASS

Target Device: 5i5383/84 (firmware based) [] Vargt Dndon: et e "
|

Host Interface:

Host Interface: 12C Address 0x6C / 108d; 400 kHz; 3.3V || 4 1 o 12C Address 0x6C / 108¢; 400 iz 33v [
il P . 2 8

Firmware Source: et oee. T el E [~} irmware Source: / wmmp @) Configuration + Program from Project File @

ress Project File: CAUsers\ttumer\Desktop\5i5383-RevD-5383EVB1- Select ... Clear
7-bit address, range 1-127 Project. siabtimeproj = =
——m Creator: CBPro V215 I
I12C Bus Speed | 400 kHz
G| part $i5383 Rev D 3
Firmware Release: 1.0 (Official Release)
eI Design ID: S383EVB1
Design Check: = Design Chec: ~ OK
O configuration + Program from Firmware File @ 2 - ) Configuration + Program from Firmware File @

Firmware Hash: - @ Firmware Hagh: OxAS4188451152105F4E04D49BEBEO273D (copy to dipboard) @

Device Part Number: - Device Part Number, 4 wmp [ Scan for Device

Device Firmware: L] Device Firmmware: b B

Device Design ID: Device Design ID:

#valid Burns: 0 # Valid Bums: o

# Burns with Error: o # Bums with Ermor: [

| Program NvM | dem 5

Figure 4.9. Programming In-socket, Firmware Based Devices

4.1.2 Programming In-socket, Si534x/8x/9x Non-Firmware Based Devices

Refer to Figure 4.10 Programming In-socket, Non-Firmware Based Devices on page 11 below.
1. Click the “Select Project” button and select the project file.

2. (Optional) Click the “Scan for Device” button to detect the device and report on part number, DESIGN_ID, and NVM bank state
(number of banks already burned, number available for burn). This is optional. You can click ‘Program NVM' without first scanning
and all relevant pre-burn checks will be performed, such as verifying there is a bank available to burn. Note a device scan is also
performed after the NVM burn has been completed, regardless of whether the burn completed successfully or not.

3. Click the “Program NVM” button to start the programming flow:

a. CBPro will compute the registers to program based on the design goals entered in the project file, using the latest algorithms
embedded in CBPro.

b. CBPro will write volatile configuration registers corresponding to the project.

c. CBPro will initiate a bank burn.

d. CBPro will force an NVM reload on the device.

e. CBPro will verify the bank burn by inspecting the bank pointer and read back the programmed registers.
f. CBPro will rescan for the device and update burn count at the bottom of the window.

‘E Program Tool - ClockBuilder Pro v4.1 - m) X
Field Programmer Mode: Socket, Si534x/7x/9x-QFN44 1
Target Device: Si534x/7x/8x%/9x (not firmware based) n ‘
Praject File: C:\Users\ngk\Downloads\Si5342-RevD-Project.slabtimeproj Select Project ... Clear
| | Project File Created By: ~ CBPro v4.1
X ) OPN Lookup
| | Project Part: Si5342 Rev D
Project Design 1D: 5342EVB3

Project Design Check: oK
Project File NVM Hash: OxE54F502D1214F781D2DOD693A0EBEEES (copy to clipboard) °

Device Part Number: - Scan for Device |

Device Design ID: —- |

Device NVM State: )

# Valid Burns: 0 2 |

Program NVM ‘ 3

# Burns with Error: 0

Figure 4.10. Programming In-socket, Non-Firmware Based Devices
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4.1.3 In-Socket Programming Status

During the programming process and if the programming is successful, you should see the following windows.

[E NvM Program Progress X [ NVM Program Success =
Writing configuration to nen-volatile memory ... o Configuration burned to NVM and verified via read-back.
Figure 4.11. In-Socket Programming Status
Skyworks Solutions, Inc. « Phone [781] 376-3000 « Fax [781] 376-3100 « sales@skyworksinc.com ¢ www.skyworksinc.com
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4.2 In-System Firmware / NVM Programming

This workflow describes the process of programming a device mounted on a PCB. For Si534x/8x/9x (not firmware based) devices,
this flow will “burn” a complete configuration from CBPro into one of the banks of NVM on the device, assuming an open NVM bank
is available. Devices shipped from Skyworks always have two NVM banks available to program (“burn”). If you don’t know how many
banks are still open to burn on your target device, CBPro can detect and report the number of remaining NVM banks. For Si5383/84
(firmware based) devices, this flow will flash a complete configuration from CBPro into the device. NVM Programming is supported for
select configurations for the Si536x/Si540x/Si55xx devices. Check the device reference manuals for details.

The steps needed to program an “in-system” device’s NVM are as follows:
1. Install the CBPro software, if not already done.
2. Connect the adapter (Field Programmer) board with the USB cable to the PC on which CBPro was installed.

CBPro Field Programmer

Computer Running CBPro

Figure 4.12. PC to Field Programmer Connection
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3. Look up and verify the host I/O mode (I2C or SPI), the 12C address, and the interface 1/O voltage level compatibility of your host’s
I/0 voltage (for I2C or SPI) and the device.

On Si534x/8x/9x devices, the value set at the device register address of 0x0943 determines how the I/O supply voltages must
be configured to communicate reliably with the Field Programmer. You can look up your device host I/0O voltage using the “OPN
Lookup” option in the NVM Burn tool, as shown below.

Field Programmer Mode: Socket, Si534x/7x/9x-QFN44

m NVM Pragram Tool - ClockBuilder Pro v4.1 - ] >
|
|

Target Device: Si534x%/7x/8x/9x (not firmware based)
Project File: o Select Project ...
Project File Created By: ~ ---
| ) » I OPN Lookup l
Project Part: -

|| Project Design ID:
| | Project Design Check:
Project File NVM Hash:  --- (2]

| | Device Part Number: ---

Device Design ID:

Device NVM State:

# Valid Burns: 0

# Burns with Error: 0

Figure 4.13. OPN Lookup Option

If you have a custom OPN mounted on your board (a part number with a 5 digit code in the middle of the part number, such as
Si5346B-A03260-GM), you should look up the host I/O setting (located at address of 0x0943) by selecting the OPN Lookup option.
A browser will open and you will then enter in your custom OPN, as shown below.

a. Enter in your full ordering part number (OPN). E.g., Si5342D-D14249-GM.
b. Click Search.
c. Click the addendum link to download the device addendum.

SKYWORKS'

Look Up an Oscillator or Clock

. (3 Part Number Ex: 530, 570BBAD0G53DG, Si5332DD13997-GM1
S'SMZD'D;MQ'GM % Mark Code Ex: 100209
a '

b

Existing Custom Parts | 1 result
Part Number: Si5342D-D14249-GM
Request Date 10/18/2021 Order Part Number or Samples
Part Number Revision 0 Contact Sales
Product Si5342D

Modify a Custom Part Number
Data Sheet Addendum Addendum «gmm c

Configure new part

from Si5342D-D14249-GM
Data Sheet

Figure 4.14. OPN Lookup
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4. Verify the I/O Power Supply setting of your device in the Data Sheet Addendum.
+ “VDD (Core)’ indicates the I/O supply for the Si534x/8x/9x I2C/SPI interface will operate from a 1.8 V supply.
+ “VDDA (3.3 V)" indicates the I/O supply for the Si534x/8x/9x 12C/SPI interface will operate from a 3.3 V supply.
+ “VDDD’ indicates the 1/O supply for the Si5332 I12C interface. "VDDIO" indicates the 1/O supply for the Si536x, Si540x, and
Si55xx devices.

The image below shows an example data sheet addendum showing VDDA (3.3 V).

Design

I/0 Power supply: wDDa (3.3W)
SPI Mode: 4-Wire
I2C address Range; 116d to 119%d / Ox74 to 0x77 (selected wia AQ0/Al pins)

Figure 4.15. Finding VDDA Value

Table 4.1. Supported Serial Protocols for the Si534x/8x/9x Devices

4-wire SPI Supported

3-wire SPI

12c
For Si536x, Si540x, and Si55xx devices, I/O supply voltage is listed under "VDDIO".

Host Interface

vDDIO supply Voltage: +1.8v
Mode: SPI 3-Wire
secondary SPI 3-Wire Interface: Disabled

Figure 4.16. Finding the VDDIO setting
The list of supported SPI modes and voltages for the Si536x, Si540x, and Si55xx are listed below.

Table 4.2. Supported Serial Protocols for the Si536x, Si540x, and Si55xx Devices

1.8V 2.5V 3.3V
4-wire SPI Supported
3-wire SPI Not Supported Not Supported Supported
12c Supported

5. Connect/wire the pins of the Field Programmer to your host system with the target device. Use the female-to-female ribbon cable
to connect to your host board fitted with a standard 10-pin header. This assumes you included the 10-pin header on your PCB
and followed the recommended pinout and connections to the target on your PCB. Note the pinout diagram and descriptions in the
table below.

Figure 4.17. Interface Pins on Header (Front View of the Field Programmer)
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Table 4.3. Interface Pin Connections from the Field Programmer

Pin # Description Wire to Your PCB? 12Cc 4-wire SPI 3-wire SPI
1 GND Always GND
2 ID Never Select programming Field Programmer Socket Boards provide a voltage on this
pin to identify the board. For in-system programming, this pin should be groun-
ded or not connected to any signal.
3 SCLK Always Serial clock signal for I12C | Serial clock signal for SPI transactions.
transactions.
4 VDDA_VDDS Never Supplies the VDDA and VDDS voltages to the device when using a programming
(Si536 Field Programmer Socket Board. Do not use this pin for in-system programming.
i536x,
Si540x, and
Si55xx devices
do not use this
pin)
5 A1_SDO 4-Wire SPI Only For Si534x/8x/9x devices, | Serial data from device Not used
) this pin can be used to for 4-wire SPI transac-
(applies only for set I2C address bit A1 tions (MISO).
$'534X/ 8,)(/2)(’ high or low. Routed to
S,'SSXX' 8'5, Ox, A1 device pin on the pro-
Si536x devices) gramming Field Program-
mer Socket Boards.
For Si536x, Si540x,
Si55xx devices, this pin
is used to received data
from the device in 4-wire
SPI mode.
6 12C_SEL2 Never Used to set 12C_SEL sig- | Used to put I2C_SEL signal low for SPI communica-
) nal high to set the de- tion. (Refer to specific part pinout and the program-
(applies only for vice for 12C communica- | ming Field Programmer Socket Board to determine
Si534x/8x/9x tion. (Refer to specific | whether to use [2C_SEL1 or [2C_SEL2)
device) part pinout and the pro-
gramming Field Program-
mer Socket Board to de-
termine whether to use
12C_SEL1 or 12C_SEL2)
7 SDA_SDIO Always Serial data signal for 12C | Serial data out to device | Bidirectional Serial data
transactions. for 4-wire SPI transac- for 3-wire SPI transac-
tions (MOSI). tions (SDIO).
8 12C_SEL1 Never Used to set 12C_SEL sig- | Used to put I2C_SEL signal low for SPI communica-
] nal high to set the de- tion. (Refer to specific part pinout and the program-
(applies only for vice for 12C communica- | ming Field Programmer Socket Board to determine
Si534x/8x/9x tion. (Refer to specific | whether to use 12C_SEL1 or 12C_SEL2)
device) part pinout and the pro-
gramming Field Program-
mer Socket Board to de-
termine whether to use
12C_SEL1 or 12C_SEL2)
9 AO_CSB 3- or 4-Wire SPI Can be used to set 12C Drives the chip select signal during SPI transactions
(applies only for address bit A0 high or
! low. Routed to AO device
8'5?48);/565)(5,)(/9)( pin on the programming

Si540x, device)

Field Programmer Socket
Boards.
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Pin# Description Wire to Your PCB? 4-wire SPI 3-wire SPI

10 VDD Never Supplies the Core VDD voltage to the device when using a programming Field
Programmer Socket Board. Do not use this pin for in-system programming.

4.2.1 12C Hardware Configuration

For I2C Communication connecting to an external device board, the following pins should be used from the:

Field Programmer

» Pin 3: Serial Clock SCLK
» Pin 7: Serial Data SDA

* Pin 1: Ground

Si534x/8x/9x Devices:

* AO/CS: Drive this pin high or low to set the I2C Address.

* A1/SDO: Drive this pin high or low to set the 12C Address.
* 12C_SEL: Drive this pin high to select I12C communication.

Si5332/7, Si536x, Si540x, Si55xx Devices:
» The device must be explicitly configured for I12C from the Host Interface page of ClockBuilder Pro. The field programmer supports
12C at 1.8V, 2.5V, and 3.3V.

* AO/CSb: Drive this pin high or low to set the 12C Address.

Figure 4.18. Example 12C Connection to External System Target Board Using Jumper Wires (Si5346-EVB)

When using SPI Communication with long wires as shown above it is advisable to use 6 Mb/s bus speed or less. Use short wires when
possible.
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4.2.2 SPI 3-Wire Hardware Configuration
For 3-wire SPI communication, when connecting to an external device board, the following pins should be used from:

Field Programmer

* Pin 3: Serial Clock SCLK

* Pin 7: Serial Data SDIO for Data In and Out
» Pin 9: AO_CSB for Chip Select

* Pin 1: Ground

Si534x/8x/9x device

» 12C_SEL: Drive this pin low to select SPI communication.
Si536x, Si540x, Si55xx device

» The device must be explicitly configured for 3-wire SPI from the Host Interface page of ClockBuilder Pro. The field programmer only
supports 3.3V communications with these devices.

4.2.3 SPI 4-Wire Hardware Configuration
For 4-wire SPI communication, when connecting to an external device board, the following pins should be used from:

Field Programmer

* Pin 3: Serial Clock SCLK

* Pin 7: Serial Data SDIO for Data In to device (MOSI)
* Pin 5: A1_SDO for Data Out of device (MISO)

» Pin 9: AO_CSB for Chip Select

* Pin 1: Ground

Si534x/8x/9x Device
» 12C_SEL: Drive this pin low to select SPI communication.

Si536x, Si540x, Si55xx Device

» The device must be explicitly configured for 4-wire SPI from the Host Interface page of ClockBuilder Pro. The field programmer
supports 3.3V, 2.5V, and 1.8V 4-wire SPI communications with these devices.
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4.2.4 Programming In-system, Si5383/4/8/9 Firmware Based Devices

Refer to Figure 4.19 Programming In-system, Firmware Based Devices on page 19 below.

Atfter verifying the CBPro Field Programmer to device connections, execute the following steps. This example assumes a device is

configured with an 12C address of 0x6C, and an I2C bus speed of 400 kHz.

1. Select “Si5383/4/8/9 (firmware based)” in the Target Device drop down.

2. Click the Host Interface drop down:
a. Enter the 12C address of the device.
b. Select the communication bus speed.
3. Select the firmware source.
+ Configuration + Program from Project File

The configuration defined by the specified project + the firmware release selected in the project file will be used to generate the
firmware image that will be flashed on the device. Note that different versions of CBPro may compute configuration registers
differently for the same design goals as improvements are made to CBPro.

» Configuration + Program from Firmware File

Flash a stand-alone hex or binary firmware file to the device. You must have previously exported the file in CBPro, or the file
was sent to you by Skyworks. The firmware image contains both configuration and program data. This option is useful if you
want to ensure the same configuration register data is flashed to the device regardless of the CBPro version this tool is running

on. Firmware images can be created from the CBPro dashboard using the Export tool, selecting the stand-alone file option.

4. Click the “Select Project ...” button and select the project file to be written to the device.

5. (Optional) Click the “Scan for Device” button to detect device and report on part number, firmware version, and DESIGN_ID. This is
optional. You can click Program NVM' without first scanning and all relevant pre-program checks will be performed. Note a device
scan is also performed after the NVM programming has been completed, regardless of whether the programming completed

successfully or not.

6. Click the “Program NVM?” button to flash device. In project file mode, CBPro will create a firmware image behind the scenes based
on the project file configuration, and then flash this on the device. The firmware download is verified via read back.

[E NVM Program Tool - ClockBuilder Pro va.1 =

Field Programmer Mode: Wired to Board (No Socket Detected)
Target Device: 5i5383/84 (firmware based) o1

Host Interface: 12C Address 0x6C / 108d; 400 kHz; 3.3V a

Firmware Source: 3 mamp @ Configuration + Program from Project File @

Project slabtimeproj
Creator: €8Prov215
Part: 5i5383 Rev D
Firmware Release: 1.0 (Official Release)
Design ID: 5383EVB1
Design Check: ~ OK
3 = ™ Configuration + Program from Firmware File @

o -

Firmware Hash: OxAS4188451152105FAE04D49BEBEN273D (copy to dlipboard) @

Device Part Number:
Device Firmware:
Device Design ID:

5 e [ Scan for Device |

# Valid Burns: o
# Bums with Error: 0

|_Program NvM | 4mm ©

Project File: CAUsers\ttumen\Desktop\si5383-RevD-5383EVEL- | Select ... || Clear

X

X

(B NvM Program Tool - ClockBuilder Pro v4.1 = o

Field Programmer Mode: Wired to Board (No Socket Detected)

Target Device: Si5383/84 (firmware based) ]
Host Interface: 12C Address Ox6C / 108d; 400 kHz; 33V [ 4mm 2
. . ==

HRAATE SANCH 12C Address | 0x6C w9

7-bit address, range 1-127 [OP\SIS383-RevD-5383EVBL- [ select .. | [ Clear ]

12C Bus Speed | 400 kHz [+

Firmware Release: 1.0 (Official Release)
Design ID: 5383EVB1
Design Check: ~ OK
O Configuration + Program from Firmware File @

Firmware Hash: OxA5418B451152105F4E04D49BEBE0273D (copy to clipboard) @
Device Part Number: [ [Scan for Device
Device Firmware:
Device Design ID:
#Valid Bums:
# Bums with Error: 0
Program NVM

Figure 4.19. Programming In-system, Firmware Based Devices
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4.2.5 Programming In-system, Si534x/8x/9x Non-firmware Based Devices
Refer to Figure 4.20 Programming In-system, Non-firmware Based Devices on page 20 below.

Atfter verifying the CBPro Field Programmer to device connections, execute the following steps. This example assumes a device is

configured with the host 12C interface operating in 3.3 V I/O mode with an 12C address of 0x68, and an 12C bus speed of 400 kHz.
For Si536x, Si540x, and si55xx devices, this section does not apply because the device does not have any available NVM banks. The
example below shows the workflow for a Si534x/8x/9x device.

1. Select “Si534x/8x/9x (not firmware based) in the Target Device drop down.

2.Click the Host Interface drop down: (Review: host /0 mode (12C or SPI), the 12C address, and 1/O voltage level to determine
these settings)

a. Select communication protocol for the device.
b. Select the 1/0O voltage for the device
c. For I12C, enter the address of the device.
d. Select the communication bus speed.
3. Click the “Select Project ...” button and select the project file to be written to the device.

4. (Optional) Click the “Scan for Device” button to detect the device and report on part number, DESIGN_ID, and NVM bank state
(number of banks already burned, number available for burn). This is optional. You can click Program NVM' without first scanning
and all relevant pre-programming checks will be performed, such as verifying there is a bank available to burn. Note a device scan
is also performed after the NVM burn has been completed, regardless of whether the burn completed successfully or not.

5. Click the “Program NVM” button to start the programming flow:

a.CBPro will compute the registers to program based on the design goals entered in the project file, using the latest algorithms
embedded in CBPro.

b. CBPro will write volatile configuration registers corresponding to the project.

c.CBPro will initiate a bank burn.

d. CBPro will force an NVM reload on the device.

e. CBPro will verify the bank burn by inspecting the bank pointer and read back the programmed registers.
f. CBPro will rescan for the device and update burn count at the bottom of the window.

[ NYM Program Tool - ClockBuilder Pro va.1 - [m] X

Field Programmer Mode: Wired to Board (No Socket Detected)

Target Device: S15345/Tx/8x/9x (ot firmware based) [ < 1

Host Interface: 12C Address 0x68 / 104d; 400 kHz; 3.3V u « 2

Project File: Protocol ) spI 4-Wire 3 » Select Project ...
Project File Created By: () spI 3-Wire @
Project Part: ® 12c

Project Design ID: e

Project Design Check: 1/0/Valtage 33V u

Project File NVM Hash: —

T 12CAddress 68 104 s -
Device Part Number: 7-bit address, range 1-127 4 » Scan for Device
Device Design ID: o

Device NVM State: 12C Bus Speed | 400kHz |

# Valid Burns: 0

# Burns with Error: 0

=5

Figure 4.20. Programming In-system, Non-firmware Based Devices
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4.2.6 Programming Status

During the programming process and if the programming is successful, you should see the following windows:

[E NvM Program Progress X [ NVM Program Success =

Writing configuration to nen-volatile memory ... o Configuration burned to NVM and verified via read-back.

Figure 4.21. Programming Status

4.3 In-System Volatile Register Programming and Register Debug

This workflow guides users through the full CBPro configuration Wizard to make volatile changes to a device’s configuration, and
also walks the user through the CBPro EVB GUI application to inspect the state of various status registers and other information via
the Device APIs (where supported) in real-time. There are two ways you can interact with your PCB-based device using the field
programmer:

» Use CBPro Design Dashboard to edit your device configuration, and write out changes directly to your device.

» Launch the EVB GUI, to inspect registers and execute Device AP| commands where supported.

All of the relevant CBPro features available when working with a Skyworks EVB will be available to you, with these exceptions:
» There is no voltage regulator control or voltage/current readings of any kind.
* You must configure the host interface settings so that CBPro can use the device correct communication scheme/wire out.

« If you write out your design/project file, all registers configured via the “Host Interface” section of the wizard are written to the device
(these registers are skipped when writing a design to a Skyworks Si534x/8x/9x evaluation boards, but are written to the Si536x,
Si540x, and Si55xx evaluation boards. If using a Si536x, Si540x, or Si55xx evaluation board, check the board schematic and make
the required board modifications).

4.3.1 Using the CBPro Design Dashboard

When you launch CBPro, instead of clicking the NVM Burn Tool, open your existing project file or a sample file to open the design
dashboard window as shown in the figure below.

Work With a Design

[ Create New Project

@ Open Project -mm

: Convert Existing Project/NVM File

Open Sample Project -<gmm

¥ Field Programmer Detected
Field Programmer [ NVM Program Tool H EVB GUI ]

Figure 4.22. Open Design Project File, and see Field Programmer Detected
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4.3.2 Overview of CBPro Configuration Wizard and the Field Programmer

When you open a ClockBuilder Pro project file, you are taken to the design dashboard. This is a gateway to perform activities against
your design, including writing your project’s configuration to a device using the CBPro Field Programmer. For example, in the figure
below, a Si5397 project has been opened and the CBPro Field Programmer has been detected, and no socket is present:

[E open Sample Project - ClockBuilder Pro — o X

ClockBuilder Pro v 2. SKYWORKS®

Design Dashboard ¥ Configuring Si5397A Rev A

Loaded Si5397 sample design. You can review or edit the configuration by clicking a link in the "Edit Configuration with Wizard" section
below or using the pulldown step menu above.

Zk Edit Configuration with Wizard il Field Programmer Detected — <mm
Design ID & Notes - Host Interface - Reference - Target:  Wired to PCB (serial)

Eree Run - Inputs - Input Select - Qutputs - DCO - Interface: | SPI 4-Wire; 1 MHz; 3.3V n
Hitless Switching Assistant - DSPLL - LOS - OOF - LOL +
INTR [ write Design to DUT | [ Open EVB GUI |

Save Design to Project File 2, Export

=3 Vour configuration s stored to a project file, which can be You can export your configuration to a format suitable for

opened in ClockBuilder Pro at a later time

Design Report & Datasheet Addendum

You can view a design report (text) or create a
draft datasheet addendum (PDF) for your design.

in-system programming.

E Documentation

Si5397/96 Reference Manual
Si5397/96 Data Sheet

Si5397 EVB User's Guide

&b Skyworks Cloud Services a Ask for Help
You can create a custom part number for your design, Have a question about your design? Click here to get assistance.
which can be used to order factory pre-programmed
devices. Or request a phase noise report for this design.

@ Frequency Plan Valid @ Design OK Typical Pd 132 W, Tj 48 °C

Figure 4.23. Overview of CBPro Configuration Wizard and the Field Programmer

With a click of the “Write Design to DUT” button, you can reconfigure the Si5397 in-system to test changes to your design. The “Open
EVB GUI” button can be used to launch the EVB GUI. The EVB GUI presents a real-time view of the status of the clock device,
and provides an interface to interact with the device during runtime. For Si534x/8x/9x devices, the EVB GUI allows you to peek/poke
registers, and watch realtime lock flags and alarms on the in-system device. For Si536x, Si540x, and Si55xx devices, the EVB GUI
allows you to view the realtime PLL lock status of the device, view alarms, and interact with the device through the device API. See
Section 4.3.4 Using the EVB GUI with In-System Devices to learn more.
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4.3.2.1 Using the Dashboard with In-system Devices

If the CBPro Field Programmer is connected via USB and detected by CBPro, you will see will see a pulldown to configure the host
interface between the Field Programmer and your PCB, as shown in the figure below. Refer to Section 4.2 In-System Firmware / NVM
Programming for information to connect the CBPro Field Programmer to your hardware.

i Field Programmer Detected
Target:  Wired to PCB (serial)

Interface: | 12C Address 0x6C / 108d: 100 kHz: 3.3V ﬂ

| Write Design to DUT | | Open EVB GUI |

Figure 4.24. Field Programmer Detected

Once detected, select the appropriate settings via the dropdown menus.

. Field Programmer Detected
Target:  Wired to PCB (serial)

Interface: | 12C Address 0x6C / 108d; 100 kHz: 3.3V

m—p ()

Write | protocol ) SPI 4-Wire
TR () SPI 3-Wire
- Field Programmer Detected O nc '
" Target  Wired to PCB (serial) B Export :
You can € ) ble for
Interface: | [2C Address 0x6C / 108d; 100 kHz; 3.3V | in-system ¥° Voltage |33V [+
Wit 1ac address | oxec 108 [ ' RCAddress |o6c || 108 @
7-bit address, range 1-127 7-bit address, range 1-127
[ Export — B R
I2C Bus Speed | 100 kH 1 Uocum
You can us z n le for I S5i5341/4 e e 1ok u
in—system programmimg.

515341 /40 REV D DEtIEHEET
CiE3A41 Dawe M EUR 1 lene's Casicdn

Figure 4.25. Communication Interface Selection

Once configured, you can write out your design to the device by clicking the Write Design to DUT button:

Field Programmer Detected
Target:  Wired to PCB (serial)

Interface: | 12C Address 0x6C / 108d: 100 kHz: 3.3V n

wm | Write Design to DUT | | Open EVB GUI |

Figure 4.26. Write Design to DUT

Or on any configuration page in the wizard:

ﬂ[ Write to FP ” < Back H MNext = “ Finish H Cancel

Figure 4.27. Write to FP

When you initiate a project write to the device, CBPro will first try to verify the device is present via the communication interface you
have configured. This is normally accomplished by trying to read device identification register on the device, such as PN_BASE on
Si534x/8x/9x devices, or by trying the SIO_TEST API command for Si536x, Si540x, and Si55xx devices.

Skyworks Solutions, Inc. « Phone [781] 376-3000 « Fax [781] 376-3100 « sales@skyworksinc.com ¢ www.skyworksinc.com
Rev. 1.4 « Skyworks Proprietary Information « Products and Product Information are Subject to Change Without Notice « August 24, 2022 23



UG286: ClockBuilder Pro Field Programmer Kit « Ways You Can Use the Programmer

If it cannot read these registers, the device write will be aborted and you will see an error message like the example shown in the figure
below:

3 ClockBuilder Pro v4.1 - ] X

o Field Programmer Error
There was an error readying the DUT for programming:
unable to determine device part number

Project write aborted

Figure 4.28. Error Message

Si536x, Si540x, and Si55xx devices will generate an error based on a failed APl command read/write.

B ClockBuilder Pro va.1

0 Field Programmer Error

There was an error readying the DUT for programming:

O X

failed to communicate with DUT via Device APL: SIO_TEST "echo’ test
failed; check power and communications

Figure 4.29. Si536x, Si540x, and Si55xx (APl based) Write Error

Project write aborted

4.3.2.2 Using the CBPro Dashboard with In-socket Devices

In the design dashboard, you will see a dropdown menu to configure the host interface between the CBPro Field Programmer and
the socket. If the connected socket is not compatible with the selected CBPro project file, an error message will be displayed and the
interface configuration pulldown will be disabled, as shown in the figure below.

:§ill: Field Programmer Detected il Field Programmer Detected

" Target socket LGAss | [l "™ Target: Socket, QFN44 (not compatible with 5i5383)
Interface: | 12C Address 0x6C / 108d; 100 kHz; 3.3V ] Interface: [ ]
| Write Design to DUT | | OpenEVBGUI | | Open EVB GUI |

Figure 4.30. Socket Compatibility

Note: Manually powering up the socket is an optional step. If you click the “Write Design to DUT” button, CBPro will automatically
power up the socket (and you will see it switch from Off to the On state). Socket power refers to VDD and VDDA power on the device.

il Field Programmer Detected

Target: Socket, QFN44 m = 1
Interface: 12C Address 0x6C / 108d; 100 kHz; 3.3V a
G Write | protocol () SP14-Wire
{8 Field Programmer Detected [— SR
Target: Socket L1GAS6 | [Toul 4w l. =
h i B E)(Eort N 12C
Interface: | 12C Address 0x6C / 108d; 100 kHz; 3.3V n Youcane u ble for
: 1/0 Voltage 33v
5 F r .| in-system
Write | ¢ address | ox6¢ 108 B y
7-bit address, range 1-127 I2C Address  |ox6C || 108 B'
-~ Eﬁ—ﬂt 12C Bus Speed | 100 kHz a 7-bit address, range 1-127
You cane le for ' D
in—system programmimng. I S?;l;r:: 12C Bus Speed 100 kHz ﬂ
i
5i5345/44 (=1 =]

Si5344 Rev D EVB User's Guide

Figure 4.31. Interface Settings
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Once configured, you can write out your design to the device by clicking the Write Design to DUT button:

@l: Field Programmer Detected

" Target Socket LGAS6 [ |

Interface:  12C Address Ox6C / 108d: 100 kHz; 3.3V ﬂ

mmp| Write Design to DUT | | Open EVB GUI |

Figure 4.32. Write Design to DUT

Or on any configuration page in the wizard:

we) | writetoFP || <Back || Next> || Finish || cancel |

Figure 4.33. Write Design to FP
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4.3.3 Launching the CBPro EVB GUI

From the CBPro Wizard screen, click the EVB GUI button to open the EVB GUI screen.

Work With a Design

[& Create New Project

& Open Project

: Convert Existing Project/NVM File

Open Sample Project

i Field Programmer Detected
Field Programmer | NVM Program Tool || EVB GUI |

Figure 4.34. Open EVB GUI Screen

If this is the first time launching the EVB GUI and no socket board is detected, the tool will prompt user to select the device family they

are targeting:

& Field Programmer - ClockBuilder Pro - o X
File Help
Info ‘ DUT Settings Editor | DUT Register Editor ‘ Status ‘ ~ | Field Programmer
Info will be available once a device has been successfully scanned by the field programmer. Family:  SiS5xc
Target: Wired to PCE (serial)
Interface:  SPI 4-Wire; 1 MHz; 3.3V
ROM
Part Number---
Application -
CBPro -
Design ID l
V
Device Family | Si55xx -]
Log Protocol ® sp1 4-wire
Fitered | | Auto Scroll: On [ [ Insert Marker | [ Clear | [ copy to Clipt O sP1 3-Wire
O2c
1/O Voltage |33V [+]

SPI Bus Speed | 1 MHz [+]

EVB Firmware 0.84 | Field Programmer: Wired to PCB (serial); SiS5xc; SPI 4-Wire; 1 MHz; 2.3V ClockBuilder Pro v4.1 [2021-09-22]

Figure 4.35. Select Device Family Prompt

If a socket is connected, the family is auto selected based on the socket. The tool polls for socket state every 500 milliseconds and will
detect if a socket is present or has been changed.
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[ Field Programmer - ClockBuilder Pro

File Help

4

Info | DUT Settings Editor | DUT Register Editor | Status

Info will be available once a device has been successfully scanned by the field programmer.

Log

[Fitered [ [ Auto Scroll:on [ [ insert Marker | [ clear | [ copy to Clipboard |

N R

- o x
(Field Programmer N\
Family: SisSHC0
Target: Socket, Si54xx/Si55xx-
QFN72

Socket Power:

Interface: Pl 4-Wire; 1 MHz;
33v
. /

ROM -—
Part Number ---

Application -
CBPro -—
DesignID -

Device Control / Misc

Device control will be available once a

»

EVB Firmware 0.84 || Field Programmer: Socket, Si54xx/Si55xx-QFN72; SiS5xx; SPI 4-Wire; 1 MHz; 3.3V

ClockBuilder Pro v4.1 [2021-09-22]

Figure 4.36. Socket Detected, Auto-selected
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4.3.4 Using the EVB GUI with In-System Devices

Connect the CBPro Field Programmer to the PCB mounted device. Refer to Section 4.2 In-System Firmware / NVM Programming for
information to connect the CBPro Field Programmer to your hardware.

1. Check that the appropriate voltage rails of the device are active. Attempting to communicate with a powered-off device will result in

errors.

2. Click the Config button and click the Device Family pulldown to select the appropriate target device.
3. Configure the host interface to match what is being used on the device. In the example below, the Field Programmer is connected

to a Si5518 device over 3-wire SPI.

4.1/0 voltage should be set to match the voltage of the device. If you do not know the 1/0 voltage setting of the device, follow the
steps at 4.2 In-System Firmware / NVM Programming to find out what 1/O voltage is being used on your device.

5. After the configuration is complete, click the Scan button.

Field Programmer

Family: Si55xx

Target: Wired to PCB (serial)
Interface:  SPI 3-Wire; 1 MHz; 3.3V

ROM ---
Part Number---
Application ---

CBPro -
Design ID

[Conﬁg H Scan l

~ | Field Programmer
Family: Si55xx
Target: Wired to PCB (serial)
Interface:  SPI 3-Wire; 1 MHz; 3.3V

programmer.

ROM
Part Number---

Application ---
CBPro
Design D ---
Config Scan
Device Family | Si55x n
Protocol O sp1 4-wire
"o Clipt @ spi 3-wire
jr— [@JF'S
EESS /0 Voltage |33V [+]
SPIBus Speed | 1 MHz u

SPI configuration

Figure 4.37. Configuring an In-system Device

>grammer.

Device Fami

—— Protocol
Zlipt

1/0 Voltage

12C Address

~ | Field Programmer
Family: Si55xx
Target: Wired to PCB (serial)

Interface:  12C Address 0x68 / 104d;
400 kHz; 3.3V

ROM
Part Number---
Application ---
CBPro
Design 1D ---

Config Scan
ly | Si55uc u

) I 4-wire
) 5PI 3-Wire
®12c

33V |

0%68 104 [

T7-bit address, range 1-127

12C Bus Speed | 400kHz |

104d; 400 kHz; 3.3V

ClockBuilder Pro v4.1 [2021-09-22]

I2C configuration

The Part Number and Design ID fields should update with the device information under the Info tab. For Si534x/8x/9x devices, the DUT
Register Editor tab can be used to make volatile register value changes to the device and the Status Registers tab can be used to
monitor the status of the device. For Si536x/540x/55xx devices, the Device API tab can be used to interact with the device. Screen
shots that follow walk through some features of the EVB GUI on Si55xx devices. Some features are shared between part families, while

others may be unique.

Skyworks Solutions, Inc. « Phone [781] 376-3000 « Fax [781] 376-3100 « sales@skyworksinc.com ¢ www.skyworksinc.com
Rev. 1.4 « Skyworks Proprietary Information « Products and Product Information are Subject to Change Without Notice « August 24, 2022

28



UG286: ClockBuilder Pro Field Programmer Kit + Ways You Can Use the Programmer

E Field Programmer - ClockBuilder Pro - [m] X
File | Help |

Info | DUT Settings Editor | DUT Register Editor | Device AP| | Device API (Low-Level) | Status | ~ | Field Programmer

Field Programmer Identification: Family: - Sissax

Target: Wired to PCB fal
Serial Number: [ 00-00-2F-45-FD-79 arge ired to (serial)

Interface: ~ SPI 3-Wire; 500 kHz; 3.3V

DUT Identification: ROM 2.0.0 SVN: 0

Part: SI5518A-8-GM Part NumberSi5518A-B-GM
DEVICE_INFO API art: Si -B- o
ROM: 2.0.0 SVN: 0 Application 1.0.0.5894

HW: 0.0 Variant: 0 CBPro 4.1.1.100

Part grade, revision information, DesignID  FP-DEMO
Empty until firmware has been
loaded.

APP_INFO API CBPro:  v4.1.1.100
Firmware: v1.0.0.5894
Planner: v1.0.0.5895
Design ID: FP-DEMO
Firmware and frequency planner
revision information. Empty until
firmware has been loaded

Device Control / Misc

Fixed-Step DCO

FINC
FDEC

SYSREF Pulser

Die Temperature

5 —C rol
og

Filtered [ | Auto Scrolt:on [ [ nsert Marker | [ clear | [ Copy to Clipboard ] [__Pause

11:12:00.723  EVB Finished Read_DUT_Bytes(address=0x2000, num_bytes=260) == -
0x000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000000000000000000000000000000 ‘f
o

nnanang Ao

EVB Firmware 0.84 || Field Programmer: Wired to PCB (serial); Si55xx; SPI 3-Wire; 500 kHz; 3.3V ClockBuilder Pro v4.1.3.100 [2021-11-04]

Figure 4.38. Device info is Displayed after a Successful Scan Operation, Si5518 Device

To view the device status in real-time, go to the "Status API" tab (you may have to use the small arrows to scroll over). In the example
below, the real-time display shows that there is an issue with the reference clock input, and all the PLLs are not locked due to this issue.

[ l Refresh All ] l Clear Flags ] [ Copy State to Clipboard ] m Auto Poll Status AP @ Last Update: 11:27:20.545
Keywords:‘ | cClear |@ AND () OR @ | Level:| All n
Level Description Flag
Reference (API) B
Primary  Loss-of-Signal LOSS_OF_SIGNAL
Primary  Ref Out-Of-Frequency OUT_OF_FREQUENCY
Primary  Phase Monitor PHASE_MONITOR_PHASE_ERROR Reference Invalid
. flag shows that
Secondary Early Phase Monitor PHASE_MONITOR_SIGNAL_EARLY .
there is a problem
Secondary Late Phase Monitor PHASE_MONITOR_SIGNAL_LATE with the reference
Secondary Reference Clock Status ( REFERENCE_CLOCK_STATUS INVLD ) clock input.
Inputs (API)
Primary  Input Loss-of-Signal INO | INT INZ IN2b IN3 IN3b
Primary  Input Out-Of-Frequency INO | INT INZ2 IN2b IN3 IN3b
Primary  Input Phase Monitor INO INT INZ IN2b IN3 IN3b
Secondary Input Clock Status INO INVLD § INT INVLD § IN2 INVLD § IN2b INVLD § IN3 INVLD
IN3b INVLD W
Secondary Early Phase Detection INO ' INT IN2 IN2b IN3 IN3b
Secondary Late Phase Detection INO | INT INZ |IN2b IN3 IN3b
PLLs (API)
Primary  PLL in Holdover PLLR PLLA QEEEY PLL_PPS
Primary  Holdover History Valid PLLR  PLLA PLLB | PLL_PPS
Red error flags show that
Primary  PLL Initial Lock PLLR § PLLA QRN N oo PLLs are not locked
Primary  PLL Loss-of-Lock PLLR J§ PLLA § PLLB JENEIE 3

Figure 4.39. EVB GUI Reference Error Example, Si5518
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To generate the scenario above, the CBPro frequency plan that was loaded onto this device had an incorrect reference frequency of
12.345MHz. On a customer board, a more likely error is that the external clock is powered on but at the incorrect frequency. Correcting
the reference frequency to what is actually fed to the reference input (54MHz) and overwriting the plan onto the Si5518 device clears
the reference clock status invalid error.

E Open Sample Project - ClockBuilder Pro

ClOCkBU”dEI’ PI’O val &k, (no overrides)

Step 4 of 23 - Reference ¥

Reference Mode Dual Ref - JA n In single referel
determines botl
Reference Type XO (REF_IN) ] holdover stabilt
Jjitter XO or VCX
for best jitter pe
Reference Format CMOS n 1 P

TCXO may be
performance wi
mode is recomr

Reference Frequency 123.45 MHz

Inner Loop Bandwidth | pgp. .54M

123.45 MHz
Frequency Range: 30.72 MHz to 250 MHz

Frequency entry examples:

+ 19.2M

19.2 MHz

INO + 5ppb

2*INO

10e974*255 / (236*64)
* 5 MHz + 25 ppm

Figure 4.40. Correcting the Reference Frequency

After correcting the frequency, the reference invalid flag turns green. However, all the input flags are red, and the PLLs are still
unlocked.

Keywords: Clear | @ aND O OR @ | Level: | All n ["] Show status registers [ |

Level Description Flag

Reference (API)
Primary Loss-of-Signal LOSS_OF _SIGNAL

Primary  Ref Out-Of-Frequency OUT_OF_FREQUENCY

Primary  Phase Monitor
Secondary Early Phase Monitor
Secondary Late Phase Monitor

Secondary Reference Clock Status
Inputs (API)

Primary  Input Loss-of-Signal
Primary  Input Out-Of-Frequency
Primary  Input Phase Monitor
Secondary Input Clock Status
Secondary Early Phase Detection
Secondary Late Phase Detection
PLLs (API)

Primary  PLL in Holdover

Primary  Holdover History Valid

Primary  PLL Initial Lock

PHASE_MONITOR_PHASE_ERROR
PHASE_MONITOR_SIGNAL_EARLY

PHASE_MONITOR_SIGNAL_LATE

9000000

REFERENCE_CLOCK_STATUS VLD

© [0 [ 3 00 0 0D
° [0 [0 3 0 D 0o
° [0 [ 3 0D [0 0D
o

0 INO ' INT INZ IN2b IN3 IN3b

 DOEooe
o PLLA PLLPPS

©@ PLR PLLA PLLB | PLLPPS

(-] PLLB | PLLPPS

Figure 4.41. External Reference Valid but Inputs are Invalid and PLLs Not Locked

The input Loss-of-Signal errors, as well as all the other errors under the Inputs (API) section, are caused by the input clocks not being
present. Connecting valid inputs will clear those errors, and PLLs should start locking.
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On the Si536x, Si540x, and Si55xx devices, the Device API tab can be used to further interact with the clock device. In the image
below, the Device APl is used to read the die temperature of the Si5518.

[ Field Programmer - ClackBuilder Pra - | s
File Help
| Info | DUT Settings Editor  DUT Register Editor | Device 49 | Device API (Low-Leve]) | Status | ~ | Field Programmer
Device APl Documentation: View - Save to Folder » Qto Zip Family: Si55x¢
Target: Wired to PCB (serial)

|TEMPERATURE_READOUT (0x19) Interface:  SPI 3-Wire; 500 kHz; 3.3V

ROM 2.0.0 SVN: 0
n
Part NumberSi5518A-B-GM

Application 1.0.0.5894
0x00 CMD CMD (0x19) 0x19 CBPro 4.1.1.100

+]
fZ Selec

Arguments
comma

Index Name 7 6 5 4 3 2 1 1] Actual

Design 1D FP-DEMO

Device Control / Misc

0x01 X X|X|X|X|X|X|X|X0x00

Send Command l I Copy to Clipboard

Clear-to-send is checked, no

Response 3 Send command 4 mother errors reported. Fixed-Step DCO
[ FINC ]
CTS | HWERR | APIERR | FWERR I RBIEE |
0x00 STATUS X X X X 0x80
I:‘ I:‘ D SYSREF Pulser
0x01 DIE_TEMPERATURE 0x62
0x02 ‘ 42.025 (0x15033D62) 0x3D
TEMPERATURE_READOUT l Phase Readout ]
0x03 0x03
0x04 5 Read Result 0x15 Die Temperature
420°C [T poll
Log ‘
EVB Firmware 0.84 || Field Programmer: Wired to PCB (serial); Si55x¢ SPI 3-Wire; 500 kHz; 3.3V ClockBuilder Pro v4.1.1.100 [2021-10-15]

Figure 4.42. Si55xx APl Command Example—Temperature Readout

The field programmer supports reading and writing individual registers to in-system Si5338/51 family devices. The EVB GUI interface
can be used to write exported setting or project files to these devices.
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[ Field Programmer - ClockBuilder Pro - u] X
File Help
Info | DUT Settings Editor = DUT Register Editor | Status ~ | Field Programmer

Family:  Si5351

Target:  Wired to PCB (serial)
hebi e B Interface: 12C Address 0x60 / 96d; 400

Address: |0x0001 1 a kHz 1.8V

# Bytes: 18 [ Read | Write | ‘ Config || Scan

Device Control / Misc

Register Peek/Poke

Hex Decimal

Hex: 0x10
N/A for 5i5351

Unsigned Int: 16 H
O R i I (R s )
ginary: (o] (o] o] @ [o][0](0][o]

(binary edit is only supported with 16 bits or less)

Log
EVE Firmware 0.86 || Field Programmer: Wired to PCB (senial); Si5351; 12C Address 0x60 / 96d; 400 kHz; 1.8V

Figure 4.43. Registers Can be Read/Written on the Si5332/8 and Si5350/1/7 Devices

H Field Prcgrammer - ClockBuilder Pro - 0 X

File Help

‘ Info ‘ DUT Settings Editor ‘ DUT Register Editor ~ Status

Refresh All Clear Flag/Sticky Bits | [~ Auto 2oll Registers @

Inputs PLL Other

Non-Sticky PLLLOL SY5_CAL Pat  §5338
]

LOLPLL SY5 CAL Device Contral / Misc

Field Programmer

‘ Famiy: 5533856

Target:  Wirzd to FCB (serial)
Iterface: |2C Address 0x70 / 112d;
400 kHz 33V

Sticky

N/A for Si5338/56

Log
EVB Firmware 0.85 | Field Programmer. ‘Wired to PCB (serial); 5 5336/56; 12C Address 0570 / 112; 400 Hz 33V

Figure 4.44. Reading Live Status Bits on the Si5332/8 and Si5350/1/7 Devices
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4.3.5 Using the EVB GUI with In-Socket Devices

CBPro will detect the connected socket when the EVB GUI is started. Click the Config button to configure the communication protocol,
address (12C), bus speed, and the 1/O voltage (non-firmware based devices), as shown in the figure below. For Si536x, Si540x, and
Si55xx devices, remember to plug in DC power adapter to the DC jack on the Field Programmer socket board.

Note: For firmware based devices the communication protocol available is 12C with a 3.3 volt 1/0 voltage. For non-firmware based
devices, there is a selection of SPI 4-wire, SPI 3-wire, or 12C and the I/O voltage must be selected.

- | Field Programmer
Family: Si55xx
Target: Socket, Si54xx/Si55xx- ~ | Field Programmer
QFN72 Family: Si55%x
Socket Power: |m Target: Socket, Si54xx/Si55xx-
' QFN72
Interface: zgl\?—Wwe; 1 MHz; Socket Power: ‘m
Interface: 12C Address 0x68 /
ROM - 104d; 400 kHz; 3.3V
Field Programmer Part Number --- ROM
. . Applicati
Family: Si55xx pplication Part Number
. . CBPro --- Application
Target: Socket, Si54xx/Si55xx- Desian 1D CBPro
QFNT72 esign )
- Design 1D -
Socket Power: |m I Config I )
- Confi
Interface: SPI 4-Wire; 1 MHz; (" =) ; ) =
' ' g Df Protocol @) SPI 4-Wire ~ i
3.2V A~ . Protocol ) SPI 4-Wire
S SRR () sPI 3-Wire
ROM 2 Oiac | ® 12¢
Part Number --- (T | —
I/0 Voltage 33V ] I/O Voltage | 23 v ]
Application  ---
CEBPro SPI Bus Speed | 1 MHz ] 12C Address | 0x68 104 [
Design D - \ 7-bit address, range 1-127
Config l 12CBus Speed | 400kHz |4
ol | B ! 1 kHZ; 3.3V ClockBuilder Pro v4.1 [2021-09-22]
The "Config" button brings up the host in- ClockBuilder Pro v4.1 [2021-09-22]
terface configuration menu SPI Devices configuration I2C Devices Configuration

Figure 4.45. Configuring an In-socket Device

After the configuration is complete, click the Socket Power slider and the Scan button. The Part Number and Design ID fields should
update with the device information along with the Info tab field. On Si534x/8x/9x parts, the DUT Register Editor tab can be used to
make volatile register value changes to the device and the Status Registers tab can be used to monitor the status of the device. On
Si536x/540x/55xx parts, the Device API tab can be used to monitor the status of the device.
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Field Programmer

Family: Si55xx
Target: Socket, Si54wy/Si55xx- [& Field Programmer - ClockBuilder Pro
QFN72 File Help
Socket Power: I| « Info | DUT Settings Editor | DUT Register Editor | Device APl | Device APl (Low-Level) | Status
. Field P Identification:
Interface: SPI 4-Wire; 1 MHz; feld Frogrammer fdentification
33V Serial Number: 00-00-2F-45-FD-79
DUT Identification:
ROM ---
Part Number --- DEVICE_INFQ APl | Part: Si5518B-B-71M
. . ROM: 2.0.0 SVN: 0
Appllcatlon T HW: 0.0 Variant: 0
CBPro J— Part grade, revision information.
Empty until firmware has been
Design ID --- loaded.

APP_INFO API

lConﬁg H Scan l

Firmware and frequency planner

Figure 4.46. In-Socket Scan Prompt and DUT Info Tab

4.4 Firmware Update

Firmware update of the field programmer is now automatically done if CBPro detects an old firmware version on a connected Field
Programmer.

To manually update the firmware at the direction of Skyworks Support, follow the instructions below. The firmware of the field program-
mer must be updated to be used with the Si536x, Si540x, and Si55xx devices.
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Procedure for Updating the Field Programmer Firmware

1. Plug in the Field Programmer to a PC, with the latest version of ClockBuilder Pro installed.
2. Search for and open the "EVB, Field Programmer Flash Utility". This utility is bundled with the regular ClockBuilder Pro installation.

| Best match
=24 EVB, Field Programmer Flash g
G ytility i
| App
Search work and web EVB, Field Programmer Flash Utility
App
O flash flood watch - See work and web 5
results
O flash player > 7 Open
| o -
| o e > O Run as administrator
I3 open file location
L flash > pent !
= pin to Start
O flashscore >
3 pin to taskbar
flashline >
» [ uninstall
O flachlinht >

Figure 4.47. Searching for the Flash Utility

[ EVvB / Field Programmer Flash Utility - ClockBuilder Pro va.1 [2021-09-22] - o X
This utilty should only be used at the direction of a Skyworks representative.
Scan For Connected Devices Compare Firmware @

Scan

Clone Firmware Download Firmware
O custom

Write EEPROM (Select EVBs Only) O standard Build @

Board ID:

Status. ‘

Figure 4.48. Flash Utility

3. With the Field Programmer plugged in, the Flash Utility open, click Scan. The connected Field Programmer should be displayed. If
the scan did not detect a field programmer, make sure you have all other open CBPro windows closed, disconnect and reconnect
the Field Programmer USB connection, then try scanning again.

[ eve / Field Programmer Flash Utility - ClockBuilder Pro va.1 [2021-09-22] - =] X
This utilty should only be used at the direction of a Skyworks representative.
Scan For Connected Devices Compare Firmware @
Scan
EVBs in program mode (1):
w

\usb#vid_10c4&pid_8a0c#si5380fpb_0084_00002f45fd79#
(3¢5e1462-5695-418-876b-f3f3d082af18}

Al EVBs (1)
Name: Silicon Labs ClockBuilder Programmer, SN:
5i5380fpb_0084_0000245fd79, Dev Info: Not in BL mode

USB Debuggers (0):

Using USBXpress adapter si5380fpb_0084_0000245fd79 for
firmware operations

Clone Firmware Download Firmware
O custom

Write EEPROM (Select EVBs Only) O Standard Build @

Board ID: [-]

Finished discover

Status. ‘

Figure 4.49. Field Programmer Successful Scan
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4.Select the Standard Build option, then find the latest firmware image to flash to the Field Programmer. Select the latest
"cbpro_fp_v#.##.hex", where vi#.## is the version number. In this example, the version number is v0.85.

[ eve / Field Programmer Flash Utility - ClockBuilder Pro vd.1 [2021-09-22]

- o x
This utility should only be used at the direction of a Skyworks representative.

Scan For Connected Devices

Compare Firmware @
Scan

EVBs in program mode (1)
W2

\usb#vid_10c4&pid_8a0c#si5380fpb_0084_00002145fd79%
{3c5e1462-5695-4€18-876b-3f3d08aaf18}

Al EVBS (1)

Name: Silicon Labs ClockBuilder Programmer, SN:
5i5380fpb_0084_0000245fd79, Dev Info: Not in BL mode

USB Debuggers (0):

Using USBXpress adapter si5380fpb_0084_0000245fd79 for
firmware operations

Clone Firmware

Download Firmware

O custom

‘ Write EEPROM (Select EVBs Only)

© standard Build @ | cbpro_fp_v0.85.hex -]
Board ID: n

Download File
Status

Finished discover

Figure 4.50. Select the Latest Field Programmer Firmware Image
5. Click "Download File" and wait for the operation to complete.

4.5 Obtaining a Debug Log for Skyworks Support

In case Skyworks support requests a debug log of a device, follow these steps to obtain the log. The log contains a snapshot of the
device volatile and non-volatile states.
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Procedure for Updating the Debug Log through the Field Programmer

1. Follow steps 1-5 at 4.3.4 Using the EVB GUI with In-System Devices to connect to the device under test.
2. After a successful scan, click File, then "Create DUT Dump for Skyworks Support" and wait for the log collection to complete.

3. Save the resulting file on your system, then send it to Skyworks.

& Field Programmer - ClockBuilder Pro

| Eite | »‘ 1

Write Project File to Device . Device APl | Device API (Low-Level) | Status
Write Bootfile to Device ..

Create DUT Dump File for Skyworks Support ... «—2

Preferences ...

Exit

DEVICE_INFO API | Part: Si5518A-B-GM
ROM: 2.3.0 SVN: 2204
HW: 1.0 Variant: 0
Part grade, revision information.
Empty until firmware has been
loaded.

APP_INFO API CBPro:  v4.1.00
Firmware: v0.10.1.5352
Planner: v0.10.1.5353

Log
Fitered |4 | Auto Scroll: On [ [ Insert Marker | [ clear | [ Copy to Clipboard | [_Pause

- u} X
~ | Field Programmer
< || Family:  SisSxx
Terget:  Wired to PCB (serial)

Interface:  SPI 3-Wire; 1 MHz; 3.3V

ROM 23,0 SVN: 2204
Part Numbersis5 18A-8-GM
Application 0.10.1.5352
CBPro 4100

Design D (empty)

Device Control / Misc

Fixed-Step DCO

FDEC

=VDDIO_33VE, Sate=Logio]

12:08:36.482 EVB Starting Set_ MCU_Signal(signal_id=VDDIO_ENB, state=Logic0)
12:08:36.519 EVB Starting Set_SPI_Speed(1 MHz)

12:08:36482  EVB Starting Set_Voltage_Regulator_Enable(regulator=VDDIO, enabled=True)
12:08:36.466 EVB Starting Set_Voltage_Regulator_Level(regulator=VDDIO, voltage=V3P30)
12:24:02.983 Other Starting status register polling

12:34:46.777 Other Starting status register polling

A SYSREF Pulser

-Pu\se

Die Temperature

r —-°C | Read |[]poll -

EVB Firmware 0.84 || Field Programmer: Wired to PCB (serial); Si55x( SPI 3-Wire; 1 MHz; 3.3V

ClockBuilder Pro v4.1 [2021-09-22]

Figure 4.51. Accessing the DUT Dump Tool.

Create DUT Dump File -

Reading DUT Contents ...

Reading status registers

Cancel

Figure 4.52. Waiting for the log collection to be complete
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5. Appendix A. Troubleshooting

5.1 Why Can’t | Communicate with the Device on My Hardware Using the CBPro Field Programmer?

There are multiple windows in the CBPro software that use or provide communication to the device connected to the CBPro Field
Programmer. The examples below show the windows and type of errors you may encounter. All of these situations can be resolved
using the following steps.

General Steps to Resolve a Communication Issue

1. Verify which communication protocol your hardware is using — SPI or I12C. If using SPI, check whether it is 3-wire or 4-wire SPI.

2. For Si534x/8x/9x devices - if using I2C, use a multimeter and measure the voltage on the 12C_SEL control pin on the DUT. The
voltage should be logic low (0 V) if your communication protocol is SPI. This level should be logic high (1.8 V or 3.3 V — refer step
3 below) if your communication protocol is 12C. 12C_SEL is not a pin on the Si536x/Si540x/Si55xx devices, so this point can be
ignored for those devices.

3. For Si534x/8x/9x devices, verify the value of the |IO_VDD_SEL bit (Register 0x0943[0]) for the DUT. If IO_VDD_SEL is 0, the I/O
Voltage setting should be 1.8V. If |IO_VDD_SEL is 1, the I/O Voltage setting should 3.3V. If you do not know this value, you can try
both voltages to determine which voltage level will work successfully.

4. For Si536x/Si540x/Si55xx devices, check that the communication protocol selected under the HOST INTERFACE page in CBPro
matches the protocol the host (master) device is using.

5. For Si534x/8x/9x devices, if the communication protocol is 12C, verify the I12C address setting (Register 0x000B) for the device. You
may also need to verify the voltage level on the AO/CSb and A1/SDO pins if they are not connected to the field programmer. The
level on these pins set bit 1 and bit 0 in the I2C address. If these are connected to the CBPro Field Programmer, they are both
driven low.

6.For Si536x/Si540x/Si55xx devices, make sure the regulators used to power the device can supply enough current. On the
evaluation boards, make sure the external 5VDC adapter is plugged in.

General Steps to Resolve a Communication Issue (Si5383/4/8/9)
1. Verify the 12C address for the device.

2. Verify the voltage level on the AO/CSb and A1/SDO pins if they are not connected to the field programmer. The level on these pins
set bit1 and bit 0 in the 12C address. If these are connected to the CBPro Field Programmer, they are both driven low.
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Communication Error Using the Design Dashboard Window

If the design dashboard experiences an error communicating the device, the following error window will appear. Errors communicating
to the device can be due to the device not being powered on, or the selected communication protocol does not match what is expected

by the device.

This example window shows how to adjust the communication settings of the dashboard to resolve communication error.

[8 open Sample Project - ClockBuilder Pro
ClockBuilder Pro v 2.
Design Dashboard ¥

SKYWORKS®

Configuring Si5384AB Rev D FW v1.0 (Official Release)

Loaded Si5384 sample design. You can review or edit the configuration by clicking a link in the "Edit Configuration with Wizard" section

below or using the pulldown step menu above.

E‘k Edit Configuration with Wizard
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Design ID & Notes - Revision - Host Interface -
XAXB & REF - Free Run - Inputs - Input Clock Select -

Field Programmer Detected
Target:  Wired to PCB (serial)

Interface: | 12C Address 0x68 / 104d; 400 kHz; 3.3V n

[ clockBuilder Pro v4.1

Save Desian to P Q Field Programmer Error

There was an error readying the DUT for programming:

Your configuration is s
opened in ClockBuilde

Design Report &

You can view a design

Project write aborted

unable to determine device part number

c L o
_ o x Open EVB GUI

ion to a format suitable for

nual

draft datasheet addendum (PDF) for your design.

&> Skyworks Cloud Services

You can create a custom part number for your design,
which can be used to order factory pre-programmed

devices. Or request a phase noise report for this design.

| (O Frequency Plan Valid () Design ok €2 Typical pd 111w, Tj 51 °C

Si5383/84 Datasheet
Si5383 EVB User's Guide

Ask for Help

Have a question about your design? Click here to get assistance.

Home Close

Figure 5.1. Communication Error Using Design Dashboard

[E open sample Project - ClockBuilder Pro

ClockBuilder Pro va1 %

Step 1 of 14 - Design ID & Notes ¥

SKYWORKS®

Configuring Si5395P Rev A

Loaded Si5395P sample design. You can review or edit the configuration by clicking a link in the “Edit Configuration with Wizard" section

below or using the pulldown step menu above.

Edit Configuration with Wizard
Design ID & Notes - Host Interface »
Application & Reference + Free Run - Inputs «
Input Select - Outputs - I/O Skew -

Hitless Switching Assistant - DSPLL - LOS - OOF - LOL -

INTR

Save Design to Project File

Your configuration is stored to a project file, which can be

opened in ClockBuilder Pro at a later time.

Design Report & Datasheet Addendum
You can view a design report (text) or create a
draft datasheet addendum (PDF) for your design.

&b Skyworks Cloud Services
You can create a custom part number for your design,
which can be used to order factory pre-programmed

devices. Or request a phase noise report for this design

Field Programmer Detected
Target:  Wired to PCB (serial)

Interface: | 12C Address 0x68 / 104d; 400 kHz; 3.3V n

Protocol O spi 4-wire
O spi3-wire
®12c
Exportf 5 voitage
33V
You can g n it suitable for
in-systel —m
Y SPIBus Speed | 1 MHz [+]

Documentation
Si5395/94/92 Reference Manual
Si5395/94/92 Data Sheet
Si5395 EVB User's Guide

o Ask for Help

(O Frequency Plan Valid () Design ok () Typical pd 1.42 W, Tj 49 °C

Have a question about your design? Click here to get assistance.

Home Close

Figure 5.2. Desigh Dashboard Communication Error Solution
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USB Communication Error

You may encounter a USB related error. To solve this, close out all cbpro

plug in the USB cable once CBPro is loaded.
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[E Field Programmer - ClockBuilder Pro

File Help

Info | DUT Settings Editor | DUT Register Editor | Status

4

»

Register Peek/Poke:

wa: (D[4

Log
Fitered [ | Auto Scroll:on [

B
a
B
a
[ clockBuilder Pro v4.1
Hex:
Field Error
Unsigned Int: |

Unable to determine field programmer socket state:

USB reset failed; USBXpress error: Device IO failed. The device may

have been removed.

Please contact Skyworks for assistance,

- [m] X
Field Programmer
Family: Si534x/7x/8x/9x (not
firmware based)
Target: Socket, Si534x/7%/9%-
QFN44
sockevover | 3
Interface:  SPI 4-Wire; 1 MHz;
art Number -

esigniD -

evice Control / Misc

Device control will be available once a|

[Tmestomp_[Source _[Message ||

12:54:09.029 EVB Starting Check_Socket_And_DUT_State()

12:54:09.029 |EVB error Check_Socket_And_DUT _State() => USB reset failed; USBXpress error: Device 10
failed. The device may have been removed.

EVB Firmware 0.84 || Field Socket, QFN44;

(not firmware based); SPI 4-Wire; 1 MHz; 3.3V

ClockBuilder Pro v4.1 [2021-09-22]

Figure 5.3. USB Error Message

instances, unplug the USB cable, and re-open CBPro and
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Communication Error Using the Burn NVM Window

The following window shows a communication error in the NVM Burn window. This error can appear after the Scan for Device button is
pressed if the incorrect communication protocol was selected.

@ VM Program Tool - ClockBuilder Pro v4.1 — [m] 3

| ¢
|| Field Programmer Mode: Wired to Board (No Socket Detected)
|

Target Device: Si534x/7x/8x/9 (not firmware based) |

| | Host Interface: 12C Address 0x68 / 104d; 400 kHz; 3.3V n

I'| Project File: [ ClockBuilder Pro va.1 - o X Pproject ... ‘

| | Project File Created :
DOPN Looku
‘ Project Part: 0 Scan Error =

Project Design ID: There was an error trying to scan field programmer state:

| Project Design Chec Set_GPO(port_index=4, pin_index=4, state=Logic1): timeout after
1500 msec

|| Project File NVM Ha

Device Part Number:

Device

Device Design ID:

Device NVM State:

# Valid Burns: 0

# Burns with Error: 0

Figure 5.4. Burn NVM Error Message

To address the error, select the correct communication protocol the device is configured for. If 12C is used, check all the addresses
between 0x68 and 0x71 (the allowable range of addresses set via hardware pin). It is also possible that the I2C address was
programmed to a number outside the normal range using the I12C Address burn tool. The following window shows the dropdown used to
adjust the communication settings to resolve communication error.

[ NVM Program Tool - ClockBuilder Pro v4.1 - [m] x

Field Programmer Mode: Wired to Board (No Socket Detected)

Target Device:

Si534%/Tx/8x/9x (not firmware based) n

Host Interface:

12C Address 0x68 / 104d; 400 kHz; 3.3V n

Project File: Protocol ) SPI 4-Wire
o
Project Design ID: P

Project Design Check: 1/0 Voltage 33V n

Project File NVM Hash: —_—

 I2CAddress  0x68 104 [

Device Part Number: 7-bit address, range 1-127
Device Design ID: P

Device NVM State: 12¢ Bus Speed 400z [

# Valid Burns: 0

# Burns with Error: 0

Figure 5.5. Burn NVM Error Message Solution
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Communication error using the EVB GUI window

The following window shows an example of the error produced when the EVB GUI experiences an 12C error.

File Help

Log

2 Field Programmer - ClockBuilder Pro

Info | DUT Settings Editor | DUT Register Editor | Status

Unable to identify the device. Check field programmer options and connection

10:55:45.731 |EVB

10:55:45.731 EVB

error Read_DUT._Byte(addr

Fitered | | Auto Scrol: on [ [ nsert Marker | [ clear | [ Copyto Clipboard ] [_Pause

- u} X
~ | Field Programmer
Family: Si534x/7%/8x/9x (not
firmware based)
Target: Wired to PCB (serial)

Interface: 12C Address 0x68 /
104d; 400 kHz; 3.3V

Part Number -ERR-
DesigniD  -ERR-

[Cont |

Device Control / Misc

Unable to identify the device. Check fi¢

Starting Read_DUT_Byte(addre:

(general failure)

026B) => 12C_Write(i2c_bus=1,
i2c_slave_address=0x68, data=0x0102): operation failed on MCU; error code OxFA

EVB Firmware 0.84 || Field Programmer: Wired to PCB (serial); Si534x/7x/8x/9x (not firmware based); 12C Address 0x68 / 104d; 400 kHz 3.3V

Figure 5.6. EVB GUI 12C Error

The following window shows an example of the error produced when the EVB GUI experiences an SPI error. An error in communicating
through SPI can occur due to many things, including:

Incorrect connection of SPI wires

SPI host is communicating at a voltage level not expected by the clock device

12C pullup resistors being present on a custom board

Long traces or heavy capacitive loads on a custom board leading to errors high-frequency SPI communications

If the Field Programmer is being used with an evaluation board, double check the schematic for any missing (or extra) 0-ohm
resistors in the path. On some newer devices, it is possible for a SPI pin to double as a GPIO pin.

File Help

Log

B3 Field Programmer - ClockBuilder Pro

Info | DUT Settings Editor | DUT Register Editor | Status

Unable to identify the device. Check field programmer options and connection

10:52:04.757 EVB
10:52:04.773 EVB
10:52:04.773 EVB
10:52:04.820 EVB
10:52:04.820 EVB
10:52:04.842 EVB

Fittered [ [ Auto scroll: on [ [ insert Marker | [ clear ] [ copy to Clipboard | |

Starting Read_DUT_Byte(address=0x0270)

Finished Read_DUT_Byte(address=0x0270) => OxFF

Starting Read_DUT_Byte(address=0x0271)

Finished Read_DUT_Byte(address=0x0271) => OxFF

Starting Read_DUT_Byte(address=0x0272)

Finished Read_DUT_Byte(address=0x0272) => OxFF

- u} X
~ | Field Programmer
Family: Si534x/7x/8x/9x (not
firmware based)
Target: Wired to PCB (serial)

Interface: SPI 3-Wire; 1 MHz; 3.3V

Part Number -ERR-

DesignID 77727727

Config

Device Control / Misc

Unable to identify the device. Check fig

<]

EVB Firmware 0.84 | Field Programmer: Wired to PCB (serial); Si534x/7x/8x/9x (not firmware based); SPI 3-Wire; 1 MHz; 3.3V

ClockBuilder Pro v4.1 [2021-09-22]

Figure 5.7. EVB GUI SPI Error

The following window shows how to change the communication settings using the EVB GUI window. Selecting the correct communica-

tion protocol, and double checking the signal at the SPI pins with an oscilloscope should resolve the -ERR- message.

Skyworks Solutions, Inc. « Phone [781] 376-3000 « Fax [781] 376-3100 « sales@skyworksinc.com ¢ www.skyworksinc.com
Rev. 1.4 « Skyworks Proprietary Information « Products and Product Information are Subject to Change Without Notice « August 24, 2022

42



UG286: ClockBuilder Pro Field Programmer Kit « Appendix A. Troubleshooting

&3 Field Programmer - ClockBuilder Pro - o X
File Help
Info | DUT Settings Editor | DUT Register Editor | Status | ~ | Field Programmer
Unable to identify the device. Check field programmer options and connection. Family: Si534x/7x/8x/9x (not
firmware based)
Target  Wired to PCB (serial)
Interface: SPI 4-Wire; 1 MHz; 3.3V
Part Number ---
Design ID
Device Family | Si534x/7x/8x/9x (not firmware based) [
Protocol © spi 4-wire
O spI 3-Wire
Log O e
[Fittered [ | Auto Scrol:on [ [ nsert Marker | [ clear | [ copyto Clipboard | [ yovotuge (337 g
eTan SPI Bus Speed | 1 MHz [-]
10:52:04.757  EVB Starting Read_DUT_Byte(address=0x0270)
10:52:04773  EVB Finished Read_DUT_Byte(address=0x0270) = > OxFF
10:52:04.773 EVB Starting Read_DUT _Byte(address=0x0271)
10:52:04.820 EVB Finished Read_DUT_Byte(address=0x0271) = > OxFF
10:52:04.820 EVB Starting Read_DUT_Byte(address=0x0272)
10:52:04842 EVB Finished Read_DUT_Byte(address=0x0272) = > OXFF i K
EVB Firmware 0.84 || Field Programmer: Wired to PCB (serial); Si534x/7x/8x/9x (not firmware based); SPI 4-Wire; 1 MHz; 3.3V ClockBuilder Pro v4.1 [2021-09-22]

Figure 5.8. EVB GUI Solution
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5.2 Why do | Have a Communication Error when | Write My New Project to the Si534x/8x/9x Device?

Description of what happens when a new Plan Changes the I0_VDD_SEL Bit (Register 0x0943[0]) Value

In order for the CBPro Field Programmer to communicate with the device correctly, the Field Programmer’s 10 voltage needs to match
the 10_VDD_SEL bit in the device. CBPro may force this bit when writing a new plan to a device. If the plan changes this bit during the
writing process, communication can fail. To determine if the new plan is changing this bit, perform the following steps:

* Read the current IO_VDD_SEL value in the device by using the DUT Register Editor tab in the EVB GUI window.
» Check if IO_VDD_SEL read above is different from the settings in the Host Interface tab in the Design Dashboard of the new project.
» If VDD (Core) radio button selected and 0x943 = 0, no change from new plan,
Else VDD (Core) radio button selected and 0x943 = 1, new plan is changing I0_VDD_SEL refer to 5.3 How do | write a project
file to the device that changes the I/O Power Supply setting in Si534x/8x/9x devices (I0_VDD_SEL bit)?
« If VDDA (3.3 V) radio button selected and 0x943 = 1, no change from new plan,

Else VDDA (3.3 V) radio button selected and 0x943 = 0, new plan is changing |IO_VDD_SEL refer to 5.3 How do | write a project
file to the device that changes the I/O Power Supply setting in Si534x/8x/9x devices (I0_VDD_SEL bit)?

The following window shows how to read the IO_VDD_SEL bit from the device.

[E Field Programmer - ClockBuilder Pro - o X
File Help 1
Info | DUT Settings Editor || DUT Register Editor |Status ~ | Field Programmer
— =~ || Family: Si534x/7x/8x/9x (not
Register Peek/Poke firmware based)
Hex Decimal Target: Socket, Si534x/7x/9%-
Address: | 0x0943 2371 [ il
socket power: B |
HEyEE 1) Interface:  12C Address 0x68 /
B 104d; 400 kHz; 3.3V
Hex: 001 Part Number $i5342H-D-GM
——, Design ID 5342EVB3
Unsigned Int: 1 a 9
7 6 5 4 3 2 1 0 Config
sinan: (o] [0](0](0] (o] (o] (o] 6D =
~ | Device Control / Misc
ey Soft Reset and Calibration
Fitred | | Auto Scrolt:on ] [ insert Marker | [ clear ] [ Copy to Clipboard | [ Pause oA
[ SOFT_RST

12:32:58.596 EVB Starting Read_DUT_Bytes(address=0x0943, num_bytes=1) Hard Reset, Sync, & Power Down

1232:58632 EVB Finished Read_DUT_Bytes(address=0x0943, num_bytes=1) => 0x00 m
12:34:19.905 EVB Starting Read_DUT_Bytes(address=0x0943, num_bytes=1)
12:34:19.925 EVB Finished Read_DUT_Bytes(address=0x0943, num_bytes=1) => 0x00 SYNC
12:34:20.669 EVB Starting Read_DUT_Bytes(address=0x0943, num_bytes=1) ) pon:[ | 0|
1234:20.703  EVB Finished Read_DUT_Bytes(address=0x0943, num_bytes=1) => 0x00 v

EVB Firmware 084 | Field Socket, QFN44; (not firmware based); 12C Address 0x68 / 104d; 400 kHz; 33V

Figure 5.9. Read I0_VDD_SEL Bit from Device

The following window shows how to determine the value of the I0_VDD_SEL bit that will be written to the device from the project file.
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[E Open Sample Project - ClockBuilder Pro - O X
ClockBuilder Pro . 2. SKYWORKS’
Step 2 of 14 - Host Interface ¥ Configuring Si5395P Rev A
Configuration and operation of the Si5395 is controlled by reading and writing registers SPI Mode
using the 12C or SPI interface. The 12C_SEL pin selects between 12C or SPI operation. © 4-wire
X SPI 4-Wire SPI3-Wire 4-wire SPI has separate serial data in and data
12€_SEL pin = High 12C_SEL pin = Low 12C_SEL pin = Low

out pins (SDI and SDO) which are
unidirectional signals.

O 3-Wire
3-wire SPI has a single serial data SDIO pin
which is bidirectional.

180 33V 18V

18V ggy 33 18V

VDDA VDD

Base 12C Address
The upper 5-bits of the 12C address are

configurable. The lower 2-bits are controlled using
Host the A0 and A1 pins on the 5i5395.

33V Address:

6 5 4 3 2 1 0
ERER - /BB (][]

Address Range: 104d to 107d / 0x68 to 0x6B

L
Si5305 sis305

1/0 Power Supply
©® VDD (Core)
The serial interface pins are always 3.3V tolerant, even when the device's VDD pin is

supplied from a 1.8V source, The status outputs will have a VOH of ~ 1.8V. The control 0 Host interface registers defined by this page
inputs are 3.3V tolerant. — I0O_VDD_SEL, SPI_3WIRE, and I2C_ADDR -
O vooAG3Y) are not written to EVBs. They are included in

exports and orderable part number non-
volatile memory. See the Family Reference
Manual for more information.

‘When the 12C or SPI host is operating at 3.3V and device at VDD=1.8V, this option
must be selected. This will ensure that both the host and the serial interface are
operating at the optimum voltage thresholds. The status outputs will have a VOH of ~
3.3V and the control inputs expect 3.3V CMOS levels.

G—) Frequency Plan Valid @Design oK Typical Pd 142 W, Tj 49 °C [ Write to FP H < Back H Next > H Finish H Cancel l

Figure 5.10. Determine the Value of |IO_VDD_SEL Bit Written to Device

Fix: Changing the I0_VDD_SEL Bit

If it is suspected that I0_VDD_SEL has changed after writing a new plan to the device, you will not be able to communicate with the
device. However, the device will still respond to a register write request to change the IO_VDD_SEL bit even when communicating with
the incorrect I0_VDD. To do this, follow the steps below:

1. Power down and power on the clock device to ensure that the next write operation is the first bus transaction.
2. Write a 9 (0x9) to the page address register (address=0x1)
3. Write a value of 0x00 to register 67 (0x43). Steps 2 and 3 combined will write a 0 value to register address=0x0943.

4.Read back some registers to check if communications is now restored. A suggestion is to read registers 0x02 and 0x03. These
registers should be non-zero and correspond to the device part number.
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5.3 How do | write a project file to the device that changes the I/0 Power Supply setting in Si534x/8x/9x devices (I0_VDD_SEL
bit)?

General Steps to Change 1/0O Power Supply Setting with a Project File

In order for the field programmer to communicate with the device correctly, the field programmer’s 10 voltage needs to match the
I0_VDD_SEL bit in the device and use the correct serial communication protocol to match the 12C_SEL pin on the device. This is not
automatically detected by the GUI or the CLI command.

If the new project changes the I0_VDD_SEL bit, the following summarized steps need to be performed. The flow chart and figures that
follow provide the details for each of these steps. There are detailed steps using CBPro Graphical User Interface and detailed steps
using the CBPro Command Line interface.

1. Establish communication with the device to be programmed and determine the current value of the I0_VDD_SEL (0x0943[0]) bit.
2.The current value of the IO_VDD_SEL bit matches the value of the new plan to be written to the device?
* Yes — Proceed to step 3.

* No — Change the |I0_VDD_SEL bit to match the value in the new plan. Re-establish communication with the device after
changing the |0_VDD_SEL value (change the field programmer I/O Voltage to match new value for |I0_VDD_SEL).

3. Write the new plan to the device.

Scan for device

\[e)
Communication —
Adjust Comm
Settings (1/0
Voltage,
communication
protocol, 12C
address, etc.)

Error after Scan?

Read Register
0x0943

0x0943 = 0x007?

In New Plan
0x0943 = 0x00?,

Select 1.8V for I/O
Voltage on the Field
Programmer
(probably already
set)

Write Register
0x0943 = 0x01

Select 3.3V for I/O
Voltage on the Field
Programmer

In New Plan
0x0943 = 0x01?

Select 3.3V for I/O
Voltage on the Field
Programmer
(probably already
set)

Write New Plan

Write Register
0x0943 = 0x00

Select 1.8V for I/0
Voltage on the Field
Programmer

to the Device

Figure 5.11. General Steps to Change /O Power Supply Setting with a Project File
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Steps using CBPro Graphical User Interface
1. Select the ‘EVB GUI’ button on the home screen as shown to attempt communication with the device.

ClockBuilder Pro Wizard - Skyworks - [m) X
© | ClockBuilder Pro Wizard N
O | We Make Timing Simple SKYWORKS'

Work With a Design Quick Links

[® Create New Project Skyworks Timing Solutions
Knowledge Base

i Open Project Custom Part Number Lookup

Applications Documentation

: Convert Existing Project/NVM File

10/40/100G Line Card Whitepaper

Clock Generators for Cloud Data Centers

B4 Open Sample Project Optimizing $i534x Jitter Performance

Selecting the Right Clocks for Timing Synchronization

- Applications
A Field Programmer Detected PCle Gen 4.0 Jitter Requirements

Field Programmer NVM Program Tool EVB GUI Selecting a PCle Reference Clock Source

Making Accurate Clock Jitter Measurements

ClockBuilder Pro Documentation

CBPro Qverview

CBPro Tools & Support for In-System Programming
CLI User's Guide

Release Notes

Version 4.1
Built on 9/22/2021

Figure 5.12. EVB GUI Button

a. Select the ‘DUT Register Editor’ tab.

b. Determine the correct device communication protocol and setup CBPro accordingly as shown. For an In-socket device, click

the Socket Power slider to power up the device. For In-system devices, click the Device Family pulldown and select the
appropriate device family.

c. Click the Scan button to verify communication with the device.

d. If communication is successful, the device part number and design ID will be updated. If communication is not successful, the
part number field will display -ERR- and the DUT register tab will be disabled.

Configuring communication settings:

Field Programmer

Family: Si534x/7x/8x/9x% (not
firmware based)
Target: Socket, Si534x/7x/9x-
QFN44 ~ | Field Programmer
Sacket Power: |:m “ || Family: Si534x/7x/3%/9x (not
Interface: SPI 4-Wire; 1 MHz; firmware based)
1.8V Target: Wired to PCB (serial)
Interface: SPI 4-Wire; 1 MHz; 3.3V
Part Number ---
Design ID Part Number ---
Design ID  ---
D Protocol @ 5Pl 4-Wire -

O i - q R . )
() SPI 3-Wire Device Family | Si534x/7x/8x/9x (not firmware based) ﬁ|
Oizc
= A
1/0 Voltage 1.8V n Protocol :;; SP| 4-Wire
— [ SPI 3-Wire
{ SPIBusSpeed | 1MHz n O izc
— 1/O Voltage 33V ﬂ

207 SPIBus Speed | 1 MHz ]

PDN:
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Figure 5.13. Configuring Communication Settings

Examples of a Communication failure for 12C and SPI:

3 Field Programmer - ClockBuilder Pro

File Help

‘

Info ‘ DUT Settings Editor ‘ DUT Register Editor ‘ Status ‘

Unable to identify the device. Check field programmer options and connection.

- u} X
Field Programmer
Family: Si534x/7%/8x/9x (not
firmware based)
Target: Wired to PCB (serial)

Interface: 12C Address 0x68 /
104d; 400 kHz; 3.3V

Part Number -ERR-
DesignID  -ERR-

Log
[Fitered [ | Auto Scrolt:on [ [ insert Marker | [ clear | [ copyto Clipboard | [ Pause ]

i2c_slave_address=0x68, data=0x0102): operation failed on MCU; error code OxFA
(general failure)

Device Control / Misc

Unable to identify the device. Check fi

EVB Firmware 0.84 || Field Programmer: Wired to PCB (serial); Si534x/7x/8x/9x (not firmware based); 12C Address 0x68 / 104d; 400 kHz 3.3V

&3 Field Programmer - ClockBuilder Pro

File Help

‘

Info ‘ DUT Settings Editor ‘ DUT Register Editor ‘ Status ‘

Unable to identify the device, Check field programmer options and connection.

- u} X
Field Programmer
Family: Si534x/7%/8x/9x (not
firmware based)
Target: Wired to PCB (serial)

Interface: Pl 3-Wire; 1 MHz; 3.3V

Part Number -ERR-

DesignID 77727777

Log

[Fitered [ | Auto Scroll: on [ [ nsert Marker | [ clear | [ Copy to Clipboard | [_Pause |

Timestamp _|Source’ [ Messge ||
LUUT = = fa

10:52:04.757 EVB Starting Read_DUT_Byte(address=0x0270)
10:52:04.773 EVB Finished Read_DUT_Byte(address=0x0270) => OxFF
10:52:04.773 EVB Starting Read_DUT_Byte(address=0x0271)
10:52:04.820 EVB Finished Read_DUT_Byte(address=0x0271) => OxFF
10:52:04.820 EVB Starting Read_DUT_Byte(address=0x0272)
10:52:04.842 EVB Finished Read_DUT_Byte{address=0x0272) => OxFF

Device Control / Misc

Unable to identify the device. Check fi

EVB Firmware 0.84 | Field Programmer: Wired to PCB (serial); Si534x/7x/8x/9x (not firmware based); SPI 3-Wire; 1 MHz; 3.3V

ClockBuilder Pro v4.1 [2021-09-22]

Figure 5.14. 12C and SPI Communication Failure Examples
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2. Match the I0_VDD_SEL bit to the value in the plan that will be written to the device.
a.lf the I0_VDD_SEL bit already matches the value in the plan to be written, skip to step 3.

b. If the IO_VDD_SEL bit is not correct, change the value and write the new value to the device (see the figure below).
c. Re-configure the communication settings of the field programmer to re-establish communication to the device.

[E3 Field Programmer - ClockBuilder Pro

- a X
File Help q
Info_ | DUT Settings Editor | DUT Register Editor | Status | ~ | Field Programmer
I
e FaPam il|remee ssstnon
4 Hex Decimal Target: Socket, Si534x/7x/9x-
Address: 2371 @ QFN44
Socket Pcwer: 2
Sy 1 ﬂ 6 Interface:  SPI 4-Wire; 1 MHz;
33v

Hex: 0x01

Part Number Si5342H-D-GM

12:59:00.964 EVB
12:59:01.027 EVB
12:59:01.027 EVB
12:59:01.080 EVB
12:59:09.734 EVB
12:59:09.757 EVB

Starting Read_DUT_Byte(address=0x0007)

Finished Read_DUT_Byte(address=0x0007) = > 0x01
Starting Read_DUT_Byte(address=0x0008)

Finished Read_DUT_Byte(address=0x0008) => 0x08
Starting Read_DUT_Bytes(address=0x0943, num_bytes=1)

Design ID 5342EVB3
Unsigned Int: i /e e
gnar: (0][0](o](o0] (o] (o] (o) &B |5 -
- |[ Device control / Misc
kg Soft Reset and Calibration
Fitered [ | Auto scroll:on [ [ insert Marker | [ clear | [ Copy to Clipboard | [ Pause
ooy Joeoce ]

Finished Read_DUT_Bytes(address=0x0943, num_bytes=1) => 0x00

Hard Reset, Sync, & Power Down

HARD_RST

SYNC

poN:[ 0]

<0

EVB Firmware 0.84 || Field Socket, QFN44;

(not firmware based); SPI 4-Wire; 1 MHz; 3.3V

ClockBuilder Pro v4.1 [2021-09-22]

Figure 5.15. Re-configuring Communication Settings of the Field Programmer

3. Write your new plan to the device.
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m Field Programmer - ClockBuilder Pro

| File | Help

Write Project File to Device ...
Write Settings File to Device ...

Write Register File to Device ...

Preferences ...

Exit

Create DUT Dump File for Skywaorks Support ...

Status

Figure 5.16. Write New Plan to Device
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Steps using CBPro Command Line Interface
1. Attempt to communicate with the Si534x/8x/9x device and determine the current value of the |IO_VDD_SEL bit.

SPI communication Examples:

CBProDeviceRead.exe --io-voltage 1.8 --mode spidwire --speed 1M --family si538x4x --registers 0x0943
CBProDeviceRead.exe --io-voltage 3.3 --mode spidwire --speed 1M --family si538x4x --registers 0x0943

Note: The commands above are examples. Refer to the document and help for the CBPro CLI for your specific configuration.

12C communication Examples:

CBProDeviceRead.exe --io-voltage 1.8 --mode 1i2c --speed 100k --i2c-address O0x68 --family si538x4x --
registers 0x0943

CBProDeviceRead.exe --io-voltage 3.3 --mode 1i2c --speed 100k --i2c-address Ox68 --family si538x4x --
registers 0x0943

Note: The commands above are examples. Refer to the document and help for the CBPro CLI for your specific configuration.

2. Match the IO_VDD_SEL bit to the value in the plan that will be written to the device.
a. A simple text file will need to be created that will write register 0x943 to 0x00 or 0x01.

To write 0x01 to 0x0943, the text file should contain the following single line of text:
0x0943,0x01

To write 0x00 to 0x0943, the text file should contain the following single line of text:

0x0943,0x00
b. Run the CLI command below to change the I0_VDD_SEL bit.

SPI Example:

CBProDeviceWrite.exe --mode spidwire --speed 4M --io-voltage 3.3 --family si538x4x --registers
simple_text_file.txt

12C Example:

CBProDeviceWrite.exe --mode i2c —i2c-address 0x68 --speed 400K --io-voltage 3.3 --family si538x4x --
registers simple_text file.txt

Note: The commands above are examples. Refer to the document and help for the CBPro CLI for your specific configuration.

3. Write the new plan to the part.

SPI Example:

CBProDeviceWrite.exe --mode spidwire --speed 4M --io-voltage 3.3 --family si538x4x --project
your_plan_name.slabtimeproj

12C Example:

CBProDeviceWrite.exe --mode i2c -—i2c-address 0x68 --speed 400K --io-voltage 3.3 --family si538x4x --
project your_plan_name.slabtimeproj

Note: The commands above are examples. Refer to the document and help for the CBPro CLI for your specific configuration.
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5.4 | burned a project file to my device with a new Base 12C address, but the base address in the device was not changed
after the burn process was complete.

The 12C address will not be changed during the burn process. Changes to the base 12C address in the CBPro Configuration Wizard
will be included in exports and the project file used to create orderable part numbers. However, this change is not burned to the device
using the NVM Burn Tool. See the note highlighted in the figure below.

Base 12C Address

The upper 5-bits of the 12C address are
configurable. The lower 2-bits are controlled using
the AD and Al pins on the 5i5342.

Address:

6 5 4 3 2 1 0
B B[]

Address Range: 104d to 107d / 0x68 to Ox6B

Host interface registers defined by this page
—I0_VDD_SEL, SPI_3WIRE, and I2C_ADDR —
are not written to EVBs. They are included in
exports and orderable part number non-
volatile memory. See the Family Reference
Manual for more information.

[ < Back ][ Next > H Finish H Cancel ]

Figure 5.17. Base I12C Address

To permanently change the 12C base address on your device, you need to use the 12C Address Burn Tool. See the figures below to use
the tool.

E Si538x/4x 12C Address Burn Tool - a X

This tool can be used to change the base 12C address on a supported Si538x/4x device.

A new 12C address can only be burned one time. At least once for a new board or setup, use the test
button to change the address and verify the address change without actually performing the burn.
Note that after any test, you will need to reset the device to get it back to the original base address
before clicking the Burn button.

Field Programmer Mode: @ Kit socket board

) Wired to your own board, 12C

Base 12C Address to Program 0x7C

| Best match Clear Copy to Clipboard
S1538x4x 12C Address Burn Tool =
capro
ApP CBPro

Apps

Si538x4x 12C Address Burn Tool
| B Si538x4x 12C Address Burn Tool > App
| B sis38xax 12 Address Bum Tool >

B si538x4x 12C Address Burn Tool > Open

4 o

Search work and web. Run as administrator

L i2¢ - See work and web results > Open file location

| Documents - This PC (6+) Pin to Start
|

Folders (1+) Pin to taskbar

B & ¢ 2

Uninstall

Detect ' [ Test (Detect & Change Volatile) ] [ Burn (Detect, Change Volatile, & Burn NVM)

Figure 5.18. 12C Address Burn Tool
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6. Appendix B. Field Programmer Schematic
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Figure 6.1. CBPROG-DONGLE Schematic (1 of 3)
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Figure 6.2. CBPROG-DONGLE Schematic (2 of 3)
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Figure 6.3. CBPROG-DONGLE Schematic (3 of 3)
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Figure 6.4. 64-Pin Socket Board Schematic

Skyworks Solutions, Inc. « Phone [781] 376-3000 « Fax [781] 376-3100 « sales@skyworksinc.com ¢ www.skyworksinc.com
Rev. 1.4 « Skyworks Proprietary Information « Products and Product Information are Subject to Change Without Notice « August 24, 2022 55



UG286: ClockBuilder Pro Field Programmer Kit « Appendix B. Field Programmer Schematic

RETE

R12
W
0

i)
j)N\

R3
47K

VDDA

01uF
(A0_csE from Field Progratmer)

[}

VoD

i

g
ot SFER i
=
Y3938R58328588 v ||
o w
- g e
= g o=
P 33
BSC £r 8z ‘H||
= TH E g |
T e E o7 4T
—3F oy ] 5z -3
JTI & g T =
_LF Ly - [ - o ‘s
5: B = [T > 835
05 o [ mA -
05| e < 0z I
15 | 7z g gl 0L
N g gl 6l |
- —£8 145 e I |
. —18 55 g1 £ 0. 5| = o
EEO— —33 1 g5 M B 53 5
g E R < g =
2 i
g
A
wE o= =
& =] = OO S D e D e &4
g N 5 fa
> 5 = oL =% H
8 ——Fr g = grs &
8
o
53 I o
= L i =
=
xﬂl = < o
ok g o= pEs w
5!
W
E
== <
S ——h—
B g M
> =
=
Ii -
Efo
ED‘
=
=
=
z
=]
25 L=
o o
2LER

w
=l
ENETE
pri - =
o o
w | Boomwa|™ o o ———
2 =
&
Lol

VDD

YDDA
o |2
anD |-
F4

MNCD
MNC1
MNC2
MNC3

3
4
4

SF2

SF1

OO0O0

Figure 6.5. 56-Pin Socket Board Schematic

Skyworks Solutions, Inc. « Phone [781] 376-3000 « Fax [781] 376-3100 « sales@skyworksinc.com ¢ www.skyworksinc.com
Rev. 1.4 « Skyworks Proprietary Information « Products and Product Information are Subject to Change Without Notice « August 24, 2022



UG286: ClockBuilder Pro Field Programmer Kit « Appendix B. Field Programmer Schematic

@
]
o
>‘I
E
ab—
g
@
- S cEe W
= 5= w2
3z
I
I
—
w
E
o E
& =
o -
g 3
E
E =
E =
=
2
=
&
=
&
o Zs bl el hete e
3 %> BRPRRERERRR
g
o - oD o w e Owde II [
o SHERAREENER
= Fid 925
[=] H '
[ 4.4 I
A 17 [
== 0z [
> gL [ 0C
gL | BL
o sy T
o gl |4
> 5|8
vl
£l g
[y .
z
o=
crmmoomne ST
fNH m:hmmc.ﬁ‘
=
5
CMEL
| | o = ®] o
o e et
8 m§ @ | x| |
5 5o
E ‘H .
af | “
£
@
2
oF =
=50
E
@
Bi2lo)s
;mmg
-
=
=
I
 Ttell
|
HESSESN =
g
& Lzm—“l-
@ ] =0
= =
oo = ey w =
Eo O
a8
>
\||,
- |
o
o
£o=0—r1
2 LE
L] o -
[=] ]
- = =
) (5]
P
=
To_,
=z =
x 3 5 =
5
I il
a &
[
par ] o - o oo
o (&) (&) [&]
ﬁﬁ =z Z Z Z
ol
- 9B @ o] 4] = i
fn} w
O
>I\
g\
e 2
— &
ol
53
.
[
[ e
&= = 2= |
M s il
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Figure 6.7. Si5332 48-Pin Socket Board Schematic
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7. Appendix C. Bill of Materials

7.1 Field Programmer Bill of Materials

[ Jouantity | Reference Jvalue JRating_[voitage |Tolerance frype [pcB Footprint _|ManufacturerPN __[Manufacturer |
C2C3C8Cl1C26
9 C28C30C31C32 1uF 16V +10% X7R C0603 C0603X7R160-105K Venkel
3 C24C27C29 0.01uF 16v +20% X7R C0603 C0603X7R160-103M Venkel
1 C39 33pF 25V +10% CoG C0402 C0402C0G250-330K Venkel
C4C6Cl2C13
C14 C35C36 C37
9 C38 0.1uF 1ov +10% X7R C0402 | CO402L C0402X7R100-104K Venkel
2 C5C25 4.7uF 1ov +20% X7R C1206 C1206X7R100-475M Venkel
1 a9 10uF 1ov +20% X7R C1206 C1206X7R100-106M Venkel
2 D14 D15 LTL-14CHJ 20mA LED-T1-KK LTL-14CHJ LITE-ON TECHNOLOGY CORP
1 D5 SPO503BAHT 300mW 20V TVS SOT143-AKKK|SOT143 SPO503BAHTG Littlefuse
D6 D7 D8 D9 D10
7 D11 D12 GLOST-E3-08 5A 11v Dual Commen Anode. SOT23-123 GLO5T-E3-08 Vishay
1 FB1 22 Ohm 6000mA SMT L0805 BLM21PG220SN1 MuRata
1 12 USB Type B UsB CONN-USB-B 61729-0010BLF FCl
1 13 ENCLOSURE N/A Emulator7045 Shanghai Zhongringda Electronics
4 RLR11R12R65 1K 1/16W 1% ThickFilm R0402 CR0402-16W-1001F Venkel
R13 R16 R26 R27
R40 R41 R42 R43
10 R53 R67 10K 1/16W +1% ThickFilm R0402| RO402L CR0O402-16W-1002F Venkel
4 R14 R15R24 R25 2.49K 1/16W +1% ThickFilm R0402 CR0O402-16W-2491F Venkel
1 R28 1.0 1/16W +1% ThickFilm R0402 CR0O402-16W-1R0O0F Venkel
R29 R30 R31 R32
8 R35R37R33R68 0O 1A ThickFilm R0402| RO402L CR0402-16W-000 Venkel
1 R3 100 1/16W +1% ThickFilm R0O402 CR0402-16W-1000F Venkel
1 R33 4.42K 1/16W +1% ThickFilm R0402 CR0O402-16W-4421F Venkel
1 R34 9.53K 1/16W +1% ThickFilm R0O402 CR0402-16W-3531F Venkel
1 R36 5.9K 1/16W +1% ThickFilm R0O402 CR0402-16W-5501F Venkel
2 R3G R66 1.0 3/4w +1% ThickFilm R1210 CRCW12101ROOFKEAHP Vishay Dale
2 R44 R47 8.06K 1/16W +0.1% +I5PPM R0O402 TFCRO402-16W-E-8061B Venkel
2 R45R43 17.4K 1/16W +1% ThickFilm R0O402 CR0O402-16W-1742F Venkel
2 R46 R4S 21.5K 1/16W +1% ThickFilm R0402 CR0O402-16W-2152F Venkel
2 R50R51 20K 1/10W 1% ThickFilm R0O603 CRO603-10W-2002F Venkel
4 R55 R56 R57 R58 402 1/16W 1% ThickFilm R0402 CR0402-16W-4020F Venkel
1 R62 499 1/16W 1% ThickFilm R0402| RO402L CR0402-16W-4530F Venkel
2 R63 R64 470 1/16W 5% ThickFilm R0402 CR0402-16W-471) Venkel
2 R9 R10 10.0K 1/10W 0.1% +25PPM R0O603 ERA-3AEB103V Panasonic
2 SF1SF2 BUMPER RUBBER_FOQT_0.250" $15382 3M
v Jouantity | Reference_Jvalue __________[Ratine__|voltage__[Tolerance _[Type ___[Pc8 Footprint ______[ManufacturerPN _____|Vanufacturer __|
2 SF3SF4 SPACER N/A 7363 Keystone Electronics
1 u1 DS2431 SOI6N4.45P1.27 DS2431P+ Maxim
1 U1z TPS76201 100mA LDO SOT5N2.8P0.95 TPS76201DBY Tl
2 U13ui4 TPS79501 500mA LDO DFN8N3.0P0.65E2.4X1.65 TPS79501DRBT Tl
1 ule ADG718 SOT6N2.8P0.95 ADG713BRTZ Analog Devices
1 U1z NLSV1T244 .8-4.5v Buffer UDFN6N1P0.4 NLSV1T244MUTBG On Semi
1 u2 C8051F330 Mcu QFP48NI9X5P0.5 CF380P1104AGQ, SiLabs
2 U3 us ADG712 TSSOP16N6.4P0.65 ADG712BRU Analog Devices
1 us LTC4311 5.5V SC70-6N2.1P0.65 LTC4311CSCO#TRMPBF Linear Technology
1 ué PCAS517D 12¢ SO8N6.0P1.27 PCAS517D NXP
1 X1 2X5 Header Shrouded CONN2X5-RA-SBH11 SBH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturerPN Manufacturer
NI 2 C10C40 1uF 16V +10% X7R C0603 CO603X7R160-105K Venkel
NI 1 C7 0.1uF 10V +10% X7R €0402| CO402L CO402X7R100-104K Venkel
NI 1 IPL HEADER 4X1 Header CONN-1X4 [TSW-104-07-T-S Samtec
NI 2 R60 R61 0 1A ThickFilm RO603 CR0603-16W-000 Venkel
TP1 TP2 TP3 TP9
NI 5 TP10 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 1 TP7 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP3 BLACK Loop TESTPOINT 151-203-RC Kobiconn
NI 1 U4 AD8628 5V OPAMP SOT23-5N [AD8628AUJ-R2 Analog Devices
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7.2 Si538x4x-64SKT-DK Socket Board BOM

v Jouantiy | Reference_Jvalue _______[rating__|voitage _[Tolerance_Jrype __|PcB Footprint_______|Manufactureren ______[Manufacturer ]
6 C1C2C3C4C5C6 0.1uF 10V +10% X7R €0402| Co402L C0402X7R100-104K Venkel
2 c7¢8 10uF 1ov +20% X7R C1206 C1206X7R100-106M Venkel
1 R2 (0] 1A ThickFilm R0402 |RO402L CR0O402-16W-000 Venkel
4 SF1SF2SF3SF4 BUMPER RUBBER_FOOT_SMALL S161A6 3M
1 u1 64QFN-SKT, 9x9x0.5mm QFN QFN64ANIXIPO.5-SKT-WELLS-CTI 790-42064-101G Sensata
1 uz2 DS2431 SOI6N4.45P1.27 DS2431P+ Maxim
1 X1 2X5 FEMALE CONN CONNZX5-FRA-SFH11 SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturerPN Manufacturer
NI 1 R1 1K 1/16W +1% ThickFilm R0O402 [CR0O402-16W-1001F Venkel
NI 1 R3 20K 1/16W +1% ThickFilm R0O402 [CR0O402-16W-2002F Venkel
NI 3| TP1TP2TP3 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 2 TP4TP5 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP6 BLACK Loop TESTPOINT 151-203-RC Kobiconn
7.3 Si538x4x-56SKT-DK Socket Board Bill of Materials
N louantity | Reference vae __________[Rating__|voitae _|Tolerance_[Type ___|pcB_Footprint ManufacturerPN
C1C2C5C6C7C8
7 o] 0.1uF 1ov +10% X7R C0402|Co402L C0402X7R100-104K Venkel
2 cca 10uF 1ov +20% X7R C1206 C1206X7R100-106M Venkel
R1 R2 R7 R8 R9
7 R10R11 1K 1/16W *1% ThickFilm R0O603 CROG03-16W-1001F Venkel
2 R12 R13 0 1A ThickFilm RO603 |[RO603L CR0O603-16W-000 Venkel
4 R3R4R5R6 47K 1/10W +1% ThickFilm R0O603 CRO603-10W-4701F Venkel
4 SF1SF2SF3SF4 BUMPER RUBBER_FOOT_SMALL SI61A6 M
1 u1 G56LGA-SKT, 8x8x0.5mm LGA QFN56N8X8P0.5-SKT-WELLS-CTI 790-42056-101G Sensata
1 uz Ds2431 SOJEN4.45P1.27 DS2431P+ Maxim
1 X1 2X5 FEMALE CONN CONN2X5-FRA-SFH11 SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint f: erPN Manufacturer
NI 2 TP1TP2 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 3] TP3TP5TP6 |BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP4 IBLACK Loop TESTPOINT 151-203-RC Kobiconn
7.4 Si538x4x-44SKT-DK Socket Board Bill of Materials
v Jouantity | Reference_[valve __________|Rating__[voitage _|rolerance_[rype ___|pcB Footprint ManufacturerpN
5 C1C2C3C4C5 0.1uF 1oV +10% X7R C0402| Co402L C0402X7R100-104K Venkel
2 w6y 10uF 1oV +20% X7R C1206 C1206X7R100-106M Venkel
1 R2 0 1A ThickFilm R0402|R0402L CR0402-16W-000 Venkel
4 SF1SF2 SF3SF4 BUMPER RUBBER_FOOT_SMALL SI61A6 3m
1 u1 44QFN-SKT, 7x7x0.5mm QFN QFN44N7X7P0.5-SKT-WELLS-CTI 790-41044-101G Sensata
1 uz2 DS2431 SOJI6N4.45P1.27 DS2431P+ Maxim
1 X2 2X5 FEMALE CONN CONNZ2X5-FRA-SFH11 SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturerPN Manufacturer
NI 1 R1 1K 1/16W +1% ThickFilm R0402 CR0402-16W-1001F Venkel
NI 1 R3 182 1/16W +1% ThickFilm R0402 CR0402-16W-1820F Venkel
NI 3] TP1TP2TP3 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 3] TP4TP5 TP6 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP7 BLACK Loop TESTPOINT 151-203-RC Kobiconn
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| Eval Board Name

[si5332-485KT

| Revision

J1.0

CreationDate

7.5 Si5332-48SKT-DK Socket Board Bill of Materials

UG286: ClockBuilder Pro Field Programmer Kit « Appendix C. Bill of Materials

5/18/2017 1.00 0
i lauantity | Reference_[Value ___________IRating__|voltage__|Tolerance__IType __[pcB Footprint ManufacturerPN
2 C3C8 0.1uF 10v +10% X7R C0402| Co402L C0402X7R100-104K Venkel
2 ce C7 10uF 1ov £20% X7R C1206 C1206X7R100-106 M Venkel
4 SF1SF2 SF3 SF4 BUMPER RUBBER_FOOT_SMALL SlelAe 3M
1 U1 48QFN-SKT, 6x6x0.4mm QFN 790-62048-101G Sensata
1 u2 DS2431 SOJeN4.45P1.27 DS2431P+ Maxim
1 X1 2X5 FEMALE CONN CONN2X5-FRA-SFH11 SFH11-PBPC-D05-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturerPN Manufacturer
NI 4| TPL TP2 TP8 TPS |RED Loop TESTPOINT 151-207-RC Kobiconn
NI 1 TP6 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP7 BLACK Loop TESTPOINT 151-203-RC Kobiconn
7.6 Si5332-40SKT-DK Socket Board Bill of Materials
| Eval Board Name [sis332-40skT |
| Revision |1.0 |
5/18/2017 1.00 0
i lquantiy | Reference_[Value ____________|Rating__|Voltage _|Tolerance__|Type ___[PCB Footprint ManufacturerPN
2 C3C8 0.1uF 10v +10% X7R C0402| Co402L C0402X7R100-104K Venkel
2 CceC7 10uF 10v +20% X7R Cl2086 C1206X7R100-106M Venkel
4 SF1SF2 SF3 SF4 BUMPER RUBBER_FOOT_SMALL SlelA6 3M
1 Ul 40QFN-SKT, 6x6x0.5mm QFN 790-42040-101G Sensata
1 u2 DS2431 SOJeN4.45P1.27 DS2431P+ Maxim
1 X1 2X5 FEMALE CONN CONN2X5-FRA-SFH11 SFH11-PBPC-DO05-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint f erPN Manufacturer
NI 4| TP1 TP2 TP8 TP |RED Loop TESTPOINT 151-207-RC Kobiconn
NI 1 TP6 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP7 BLACK Loop TESTPOINT 151-203-RC Kobiconn
7.7 Si5332-32SKT-DK Socket Board Bill of Materials
| Eval Board Name [siss32-32skT |
| Revision |1.0
CreationDate
5/18/2017 1.00 0
i _________lauantity | Reference_[Value ___________|Rating__|voltage__|Tolerance__IType ___[PCB Footprint ManufacturerPN
2 C3C8 0.1uF 10v +10% X7R C0402| Co402L C0402X7R100-104K Venkel
2 CeC7 10uF 10v +20% X7R Cl2086 C1206X7R100-106M Venkel
4 SF1SF2 SF3 SF4 BUMPER RUBBER_FOOT_SMALL SlelA6 3M
1 U1 32QFN-SKT, 5x5x0.5mm QFN 790-42032-101G Sensata
1 u2 DS2431 SOJ6N4.45P1.27 DS2431P+ Maxim
1 X1 2X5 FEMALE CONN CONN2X5-FRA-SFH11 SFH11-PBPC-DO05-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint f erPN Manufacturer
NI 4| TP1 TP2 TP8 TP |RED Loop TESTPOINT 151-207-RC Kobiconn
NI 1 TP6 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP7 BLACK Loop TESTPOINT 151-203-RC Kobiconn
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7.8 Si55xx-72SKT-DK Socket Board Bill of Materials

Eval Board Name

[SISSXX-725KT

Revision

10

CreationDate

End product must be RoHS compliant

8/20/2020 12.00 0
1 1 220uF 6.3V +20% X5R C1210 C1210X5R6R3-227MNE wenkel
1 C10 2.2uF 1ov +10% X7R C0603 CO603X7R100-225K Venkel
2 c12cz2 22uF 6.3V 120% X5R C0e03 C1608X5R0J226MOBDAC TDK
1 c2 10uF 25v +20% TANT C6032 T491C106M025ZT Kemeat
C3C13C14C15
8 C16C17 C18C13 1.0uF 6.3V +10% X5R C0402|C0402L CD402X5R6R3-105K venkel
4 C4C5C7C11  0.1uF 16V +10% X7R C0402 C0402X7R160-104K Venkel
4 C6CSC20C21 10uF 6.3V +20% X5R C0603| COG03L COG03X5RE6R3-106M Wenkel
1 c8 0.01uF 25v +10% X7R C0402 C0402X7R250-103K wenkel
1 D1 1ov 500mW 10V 5% Zener 50D-123 MMSZ4697T1G On Semi
3 D2 D3 D4 Green 20mA 3.4V SMT, ChipLED LED-HSMX-C170 HSMQ-C170 Avago Technologies
1 n CONN TRBLK 2 24A TERM BLK  CONN-TB-1711026 1711026 PHOENIX CONTACT
1 12 Power Jack 2.5A BARREL CONN-3-PWR | PJ-002A P1-002A cul
1 3 2X5 FEMALE CONN CONN2X5-FRA-SFH11 SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
1 JP1 HEADER 1x3 Header CONN-1X3 TSW-103-07-T-5 Samtec
1 J51 Jumper Shunt Shunt N/A|SHUNT SNT-100-BK-T Samtac
3 RI1R13R14 174K 1/16W 1% ThickFilm  RO402 CRO402-16W-1742F Wenkel
1 R10 0 1A ThickFilm  RO603|RO603L CROG03-16W-000 venkel
1 R12 2.45K 1/16W +1% ThickFilm RO402 CRO402-16W-2451F Venkel
2 R2R5 0 1w Thickfilm  R2512 RMCF2512ZTOR00 Stackpole Electronics Inc.
1 R3 1.2K 1/16W 5% ThickFilm RO402 CRO402-16W-1221 wenkel
1 R4 604 1/16W +1% ThickFilm  R0402 CRO402-16W-5040F Venkel
1 R6 3.57K 1/16W +1% ThickFilm RO402 CRO402-16W-3571FT Venkel
1 R7 1.15K 1/16W +1% Thickfilm  RO402 CRO402-16W-1151FT wenkel
1 s1 SW PUSHBUTTON 50mA 12vde Tactile SW4N10P4.5 2-1437565-8 Tyco Electronics
4 S5F15F2 5F3 5F4 BUMPER FOOT RUBBER_FOOT_SMALL SI61A6 M
1 Ul 72 OQFN-3KT, 10x10x0.5mm QFN QFN72ZN10X10P0.5-SKT-WELLS-CTI 790-42072-101G Sensata
1 u2 D52431 50]6N4.45P1.27 D52431P+ Maxim
1 u3 TPS7A88 1A LDO QFN20N4X4P0.5E2.7 TPS7A88 Tl
1 u3o W5U050-3000 15w SV MISC WSU050-3000 TRIAD
1 ua MAX15102EWL+ 2A LDO WLBGA15N1.6X2.7P0.5 MAX15102EWL+ Maxim
Not Installed Components
NI Quantity Reference  |value Rating  |Voltage Tolerance Type PCB_Footprint urerPN Manufacturer
NI 1 R11l 0 1A ThickFilm RO402| RO402L CRO402-16W-000 wenkel
NI 1 R8 1K 1/16W +1% ThickFilm R0402| RO402L CRO402-16W-1001F Venkel
NI 1 R9 20K 1/16W +1% ThickFilm RO402 CRO402-16W-2002F Wenkel
TP1TP3 TP7 TP8
NI 7| TP9TP10TP11 |RED Loop TESTPOINT 151-207-RC Kobiconn
NI 2 TP2 TP5 BLACK Loop TESTPOINT 151-203-RC Kobiconn
NI 2 TP4 TPG BLUE Loop TESTPOINT 151-205-RC Kobiconn
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