UG286: ClockBuilder Pro Field
Programmer Kit

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, | gigag5 \yorks 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 12¢/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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32-Pin Clock Gen SKT REV 1.0

Si63BX4X-44SKT REV 2.0 48-Pin Clock Gen SKTREV 1.0 *

Si538X4X-565KT REV 1.0

1 Si55x-72SKT REV 1.0

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
b 12C/SP!
] |
[ ) 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.

Pin 1 64-QFN

o = Pin1 44-D.Fl?|
[ ] -
| WEEE ®=5E
164 [ G3id
23z 232°

_
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.

[0 e Mt S i - Tl e - = S
© | ClockBuilder Pro Wizard S
O | We Make Timing Simple

SKYWORKS
Work With a Design Quick Links
[ Create Mew Project

Shywarks Himing Salutiers
Enraduniye Gay

8 Open Froject

= Convert Existing Project/NVM File

B CQpen Sample Project

40 litter Fequarnmants

& Refarence Clock Source

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:

[ rvi Pragram Tool - ClockBuilder Pro w41 = m] x

| Fietd Programmer Mode:  Wired to Board (Mo Socket Detected)

Target Device: Select ﬂ

Mo field programmer kit socket board detected. Atrach socket now to burn NV on loose parts.

| I you want Lo bum NVR on a device attached o 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: Si534x/7x/8x/9x (not firmware based) ﬂ

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:

« If12C 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.

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

B =i bvpart u]

Introguchon  Firmwane Image  Registar bile Sethings il Muln-Project Registerssettings Ragmag

Abaut Firmware Export

This export will
savics conligun

e process.
& cammand line version of this toal s avalahle. Type CBPraSIiS3dxgxFimwarsExport — holp from 2
sommand prompl to ke nore.

Cptians
LCapert Type:
) Bl Rewend
Firmware image packed inte 3 boat record that is compatible with the O beotloader.

B stand-Alone Hrmware
Firmware that can be burned using a Skyworks USE Debug Adapter (UDA]

bxgort Format;
W Rinary

T intel Ko

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.

[ M Prograen Too! - ClogsBuilder Pro w1 = O # NVM Program Tool - ClackBullder Pro vi.1 - =] %
|
Fiekd Programmer Mode:  Socket, LGASE Field Programmer Mode:  Socket, LGASE
Target Device: Si5383/8 {firmware based) ' ‘ Target Device: 383/84 (hrmware based] [ ]
Host Interface: 1 =
Hust Interface: 13C Address (n6C / 108c 400 kHr- 3.3 [ qum 1 Gt T 12C Address Ox5C / 1084; 400 bz 33v g
| : 2 @&
Firmware Scurce; A F i B I~ Firmware Source: J wmmb @ Configuration + Program from Project Fie @
i > = Project File: CAUsers\ttumenDesktop\5i5383-RevD-5383EVEY- | Seleat... | Clear |
7-bit address, range 1-127 | Select.., || I | Project.sibtimeproj - —
Creator: CBPro V215 I
12C Bus Speed | 400 kHz
u Part $i5383 Rev D

—Temrere Firmware Release: 1.0 (Official Release)

L s Design I: S3E3EVEL

Design Check: Design Checke O

 Canfiguration + Pragram from Fimmware File @ 2 = ) Configuration + Program from Firmware File @

Firmware Hash: - @ Firmware Hash: OxAS4188451152105F4E04D49BEBEO2TID (copy 1o cipboard) @
Davice Part Nurnber: Scan for Divice | Device Part Number: 4w [ Scan for Device
Device Firmware: - Device Firmmware. = =
Device Cesign 1D - Device Design 1D:
# Valid Bums; o ® Vald Bums: (]
# Burns with Error: o ¥ Burns with Error: o

| Program NvM | qumm 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.

Field Programmer Mode: i3 34w/ 1/9x-OFN44 1

Target Device: | sis3 /B {not firmware based) n ‘
Fraject File: ChlsersyngkiCownloads\sis342-RevD-Projectslablime proj Select Project . | Clear |
| | Froject File Created By:  CBPro w41 ——————————
: | 0PN Lookup |
| | Fraject Part: 515342 Rev D —_
Praject Design 1D: 5342EVE3 |
Praject Design Check: Ok
Praject File NV Hash:  OxES4E502071214F78102000683A0EBEEES (capy to dipboard) @

Device Part Mumben [ scarifor Device
M ESESa S A |

Device Design (D |

Device NV State: - |

# valid Burns: 0 2 i

| | # Burns with Errar: g i
|
Pragram NVM | « 3

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
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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/O 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) ﬂ
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.

N

SKYWORKS'

Look Up an Oscillator or Clock

. (7 Part Mumber Ex: 530, 570BBA000653DG, 5i5332DD13997-GM1
S|5342D-DiQ49-GM @ Mark Code  Ex: 100209
a '

b

Existing Custom Parts | 1 resull
Part Number: Si5342D-D14249-GM
Reguest Date 10/18/20217 Order Part Number or Samples
Part Number Revision 0 Contact Sales
Product Sis342b

Modify a Customn Part Number
Data Sheet Addendum Addendum «mm 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

Host Interface:
I/0 Power Supply: WD (3.3%)
SPI Mode: 4-Wire
I2C address Range; 116d to 11%d / Ox74 to Ox77 (selected wvia AQD/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? 12C 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,X/ 9x, high or low. Routed to
S,'SSXX' 8'5,40)(’ 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 12C_SEL1 or I2C_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 I2C | 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-
(ap_plles 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 I2C_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 AO0_CSB 3- or 4-Wire SPI Can be used to set 12C Drives the chip select signal during SPI transactions
. address bit AO high or
(se:ggfje?(?g( /g); low. Routed to AO device
. Si55%x. 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.

| [ v Pragram Toci - ClockBuilaer Fra va 1 - o " [ it Program Taol - CockBuider Pro w1 = o X

Field Programmer Mode:  Wired to S8csed (Mo Socket Detected) Field Programmer Mode: Wired to Board (No Socket Detected)
Tanget Device: 5i%383/84 (firmweare based) ﬂ = ] Target Device: Si53B3/B4 (Nemrware based) *]
|
Hest Intertace: 12 Address Cu6C { 108; 400 KHz. 3.3V ﬁ Hest interface: 12C Auddress (SC / 108 400 kiz; 33v [ e 2
|
Fierriware Source: 3w ™ Configuration + Program (rom Peoject Fle @ Firmumware Source: FVFIRATI S v e E ]
Project File: Chusersttumen Derklop|5is383-Rv-53836VEL- | Select - || Clear 7ot ackdres, range 1177 [OFASESNI-RD-SEIEVEL: | select.. | [ Clowr |
| Project siabitimeproj -
Croator: CRProvIlS l 12C fus Spoed | 400 kHz ]
| Past: 505383 How D 4 J
Firmweare Release: 1.0 [OHicial Releass) Firmware Relesse: 10 (Official Aelesse)
Design 10x 5383EVEL Design 10 SIBIEVEL
Design Check: o Design Checle . O
3w ™ contiguration + Program from Firmware File © 7 Configuraticn + Proggram from Firmware Fie @
Fermrware Hash: OwAS1EEA51152105FAEMDMBBEREDITIO (copy bo chipbrard) @ 3 1521 14L E03730 (copy te dipboard) @
Device Part Number: 5w [5con for Device | Device Part Mumber: - [Scan for Device
Drevice Firmware 5 " Devico Fimeware:
Device Desige [0 Device Design iox
& Valid Burn o # Vabhd Burms o
# Burns with Error: o # Bums with Error: o
| Program tevad | e | Program W |

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 (I12C 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.

[ vt Program Toal - ClockBuilder Pra v4.1 = O =

Field Programmer Mode:  Wired 10 RBoard (Mo Socket Detected)
Target Device: 5153407082 nol fitmware based) ﬁ « 1
Host Interface: 12C Address 0x53 / 104 400 kHz 23 | < 2
Praject File: Protocal 7 5P1 4-Wire 3 mp | Setect Project ..
Project File Crested By ) 5P1 3-Wire | OPN Lockap
Praject Part: 8 20

= 112G
Project Design 1D: ;
Praject Design Check: 1/0 Voltage | 3.3 k&
Praject File NV Hash:

12C Address B 104 E
Device Part Number: 7-bit address, range 1-127 4 ‘ | Sean for Device
Device Design 1D: 3 )
Device NAM State; 12C Bus Speed | 400 kHz ﬁ
# Valid Burns: 0
# Bums with Error: a
mm 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:

[ oo sariple Project - ClockBuilder Fro - O 4
ClockBuilder Pro v & SKYWORKS’
Design Dashboard ¥ Configuring Si5397A Rev A
Loaded 55307 sample design. You can review or adiz the canfiguration by clicking a link in the “Edit Configuration with Wizard" section
ek or using the pulldawn step meru above,
Z‘J‘ Edit Configuration with Wizard u. Field Programmer Detected  -gem
Design I & Motes - |ost Interface - Reference - Targget Wired tn FCR (serial)
'—rﬁﬁ”— —M m ”—Lm Lo ) rtarfaca SR 4 Wi 1 MHT 3.3V [~
SDSPLL- LS - DOC-L0L - _ ’ )
Wite Design ta DUT | | Open EVS GLI
[
“Your configuration is stored ta 3 project fil, which can be ‘fau can export your configuration to o format suitable for
apenred in ClockRullder Pro at a later time. Ir=system peagramming.
Design Report & Datasheet Addendum i Documentation
*fou can view a design report (text] or create 2 Ei%397/96 Beference Manua
draft datasheet addendum (PTIF) tor your design. SI5397/96 Data Sheet
%4397 VB User's Guide
& Skyworks Cloud Services
“fou can create 3 customn part number for your design, Hawe a question abeut your design? Click n2re to get assistance.
whirh can e used to order factony pre-programmed
devices, Ur reguest 2 phase nuise regol for this design,
G—) Frequency Plan valid @ Diesign OK T)'pi(al Pd 1.32 W, Tj 48 "C Hurme Close

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.

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

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

) E5

Write | protocol ) SPI 4-Wire
YT () SPI 3-Wire
i Field Programmer Detected Bc '
Target:  Wired to PCB (serial) B Export P
You can e T i ble for
Interface! | [2C Address 0x6C / 108d; 100 kHz; 3.3V [+ in-system 72 voltage. |33V M
Wiite | 1ac address | oxec 108 [ 12C Address | OX6C 108 |8
7-bit address, range 1-127 7-bit address, range 1-127
E'D Export PrrTT— | .' D ——m
I2CBus § 100 kH 1 Uocum
You can e el z n le for ' Si5341/41 12C Bus Speed | 100 kHz ﬁ
in—system Frogrammimg. & ;

Si5341 /40 FEVT D DAtasHEET

CiC2AT D M EWR Heae's Coaida

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.
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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.

- Field Programmer Detected
"™ Target Socket, QFN44 m S

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

El 4=m

i Write | protocol (") SP14-Wire
il Field Programmer Detected B oo s
" Target Socket LGASG | [Reill) 4mm l B> Export S
f = Xpo
Interface: | 12C Address 0x6C / 108d; 100 kHz; 3.3V [+] You tshie = lbie for
- — in-system VO Voltage  [33V &
Write | o address | ox6C 108 @
7-bit address, range 1-127 12C Address 'axec 1T 108 E
B EX__AOLt I2€ Bus Speed 100 kHz a 7-bit address, range 1-127
You can e le for ' D
in—system programmimng. I S_O;l;_z 12C Bus Speed 100 kHz ﬁ
Si534:

Sis345 /44 ReT D oaEEneet
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:

Field Programmer Detected

" Target Socket LGASE [ |

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

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

Figure 4.32. Write Design to DUT

Or on any configuration page in the wizard:

me) | 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:

m Fisled Programme - ClockBuilder Pro = [l >
Sk Help
| Info I DUT Sextings Editor | DUT Regaster Editor | Starus = Ficld Programmer
Inf will be available once a devics has baen cuccessfully scanned by the fisld programmer. Famly:  Sfhor
Target: ‘Wired to PCE [serial)
Inlefacs SPLA-Wire: | MHs 330
ROM
art Number---
Application
CRPro
Cesign I
| genfig ]| Sean ]
Device Family | SiSGux l
Log Protacal ) 5P 2 Wire
| Filtered u Auta Scroll: on | Insert Marker | | Clear | | Copyto Clipt L_L5RE2-Wire
= z e

Message

{0 Voltage | 33

‘ SPI Bus Speed WHZ—H

Figure 4.35. Select Device Family Prompt

EVD Flrmweats 0.84 || Pield Prograrmmes: Wirest 1o POE TseHall 55500 SP14-Wine; 1 MH2 33V ClotkBuilder Praa v4.1 [2021-09-22)

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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[ vt Programmen - ClorkRuilder Bra = n b
Fike Help
| % | DUT Sestings Edvor  DUT Segsster B | Starus = (Ficld Programmer
i will b available ance s ddics has been succezstully scannied by the fizld pragrammer, Family: Sis0y
Target: Sockot SiSdue 55
aFnT2

Socket Power: | m

Interface: 5P1 4 Wire: 1 MHz
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Figure 4.36. Socket Detected, Auto-selected Family Prompt
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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/O 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
Famiby: 5i55ax
Targel; Wired ta FCB (serial]

Interface:  SP1-Wire 1 RHZ 3OV

ROK

Part Mumber---
Application
CEPro

Design 1) ===

Device Family  5i55xx ﬁ

Prateeal TV sP1 4-Wire
T 501 3-Wire
e

o Clipk

= jovollage 33w [+]

5Pl Bus Speed 1 Mz ﬂ

SPI configuration

Figure 4.37. Configuring an In-system Device

- | Field Programmer
Family: Si55ux
larget: Wired 1o PCH (serial)
Intertace: 120 Address OwéE [ 1044d;

400 kMz; 3.3V
ROM
Part Mumber---
Application ---
| CEPro
Design 1D ---
| Canfig ] Scan |
Device Family | 5i55:xx ﬁ
— Protacol 7Y 5P| 4-Wire
Clipk: ~
' SP1.3-Wire
i 12c
—_—
1/0 Vaoltage 33v ﬁ
12C Address ] 04 H

7-hit addresz, range 1-127

12€ Bus Speed | 400 kH: |

1044 400 kHz: 3.3V ClackBuilder Sro w1 [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.
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m Figld Programmer - ClackBuilder Pro o s
File | Help |
| Infa DUT Settings Editor | DUT Register Editor— Device APL Dewice API (Low-Laval) | Status - ' H‘eld P;'ogrammer
Field Programmer Identification; | Family: EIERRE
Serial Number: | 00-00-2F-15-F 079 | Target: Wired to PCE [serial)

| Interface:  SPI 3-Wire; 500 kHz: 3.3V
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Firmware: v1.00,5954 (e oI A
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SYSREF Pulser

Puse |-

| Phase Readout

Die Temperature

- | Read | Teall
& | Read |

[pitersd B0 Auto serall on [ | insent Marke: | gt || Copy 1o Clipboard H Pause |
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EVE Firrmwase 0084 || Feld Programmer Wired 1o PCB (seriall; 5i55oc SP13-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.

‘ I Refresh All ] l Clear Flags ] [ Copy State to Clipboard ] W]Auto Poll Status AP| @ Last Update: 11:27:20.545
| —
Keywords:‘ | Clear | @& aAND (D OR @ Leve\:! All nl |
Level Description Flag
Reference (API) :
Primary  Loss-of-Signal LOSS_OF_SIGNAL
Primary  Ref Qut-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 A
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 =
Secondary Early Phase Detection INO INT IN2 IN2b  IN3 IN3b
Secondary Late Phase Detection INO | INT INZ2 |IN2b | IN3 IN3b
PLLs (API)
Primary  PLL in Holdover PLLR PLLA QHEEY PLL_PPS
Primary  Holdover History Valid PLLR  PLLA PLLB | PLL_PPS
Red error flags show that
Primary PLL Initial Lock (2NE:Y W20FN PLLE PLL PPS PLLs are not locked.
Primary  PLL Loss-of-Lock PLLR J§ PLLA § PLLB QRN =

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

C|OC|(BUI|C|91’ PI’D val &k, (no overrides)

Step 4 of 23 - Reference ¥

Reference Mode [ Dual Ref - JA n In single refere
determines botl

Reference Type | %O (REF_IN) ] holdover stabili
jitter XO or VCX

[ 1 for best jitter pe

Reference Format CMOS n TCXO may be o
T 1 performance wi

Reference Frequency 123.45 MHz n rode s racam

Inner Loop Bandwidth | pgg: I54M

123.45 MHz
Frequency Range: 30.72 MHz to 250 MHz

Frequency entry examples:

+ 19.2M

19.2 MHz

INO + S5ppb

27INO

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 | @® anp () oR e Leve\:‘ All n [7] Show status registers M

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

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

PHASE_MONITOR_PHASE_ERROR
PHASE_MONITOR_SIGNAL_EARLY

PHASE_MONITOR_SIGNAL_LATE

REFERENCE_CLOCK_STATUS VLD

9 © 0000

° [0 £0 £3 2 [0 0D
° [0 [0 03 0 [0 0D
° [ [0 03 2 [0 0D

)

0 INO | INT | IN2 | IN2b IN3 | IN3b

OO oD
Q PLLA PLLPPS

@ PLUR PLLA PLLB | PLLPPS

(-] PLLB | PLLPPS

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 - ClockBuilder Pra = | X
File Help
[ | "
| Info | DUT Settings Editor  DUT Register Editor | Device 49 | Device API (Low-Level) | Status | ~ | Field Programmer
Device APl Documentation: View - Save to Folder - Sa‘ to Zip Famiye SIS
Target: Wired to PCB (serial)
[ 1
| TEMPERATURE_READOUT (0x19) n\ Interface:  SPI 3-Wire; 500 kHz; 3.3V
2 Seleg
Arguments ROM 2.0.0 SVN: 0
eslshdal berSi5518A-B-GM
Index Name 7 6 5 4 3 2 1 0 Actual pet Bumbersidln -
Application 1.0.0.5894
0x00 CMD CMD (0x19) 0x19 CBPro 4.1.1.100
0x01 X X | X | X | X | X | X | X | x| ox00 DesignID  FP-DEMO
Send Command l [ Copy to Clipboard

Device Control / Misc

Clear-to-send is checked, no

Response 3 Send command 4 mother errors reported. Fixed-Step DCO
[ FINC ]
TS | HWERR | APIERR | FWERR I REEE |
0x00 STATUS X X X X 0x80
I:‘ I:‘ D SYSREF Pulser
001 DIE_TEMPERATURE Dese
0x02 ‘ 42.025 (0x15033D62) 0x3D
TEMPERATURE_READOUT [ Phase Readout ]
0x03 0x03
0x04 5 Read Result 0x15 Die Temperature
420°C [Teoll
Log ‘
EVB Firmware 0.84 || Field Programmer: Wired to PCB (serial); Si55xx; 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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[T Field Programmer - ClockBuilder Pro - u] X
File Help

Info | DUT Settings Editor | DUT Register Editor | Status ~ | Field Programmer

= Family: 55351
Register Peek/Poke : :
Target:  Wired to PCE (serial)
Hex Decimal . Interface: 12C Address 0x60 / 96d; 400
Address: | 0x0001 1 a kHz; 1.8V

# Bytes: 15 [ Read | Wirite | ‘“Cnnﬁg | Sean

Device Control / Misc

Hex: 0x10
N/A for 5i5351

Unsigned Int: 16 E
7 6 5 4 A R
sinary: [o](o] (o] (B (o] (e](el(e]

{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

B0 vt Programme - ClocBuilder Pro - o X
File Help

Infar ‘ DU Settings Fditor \ DT Register Fditor | Status = Figld Programmer
| Famiy: 5153356

Refresh Al | | Clear FlagsSticky Bits | [ Auto Poll Registers @ Target,  Wired o PCA (seral)

‘ Interface: 12C Addrass 070 / 1124;

oL other 400 kHz 33V
PLLLOL SYS CAL Pt Si5338
[ cong || scan
LoLeL SYSLAL Davice Control / Misc

DNy for §i336/5

I Log
R Fiminare 0156 | Fied rogrammer Wi to PCB il SIS338/5 20 Address 07D 17, 400 331

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
C_IFN?E Family: Si55xx
Socket Power: |m Target: Socket, Si54xx/Si55xx-
QFN72
Interface: 22\?—ere; 1 MHz; SRR ‘_m
Interface: 12C Address 0x68 /
ROM S 104d; 400 kHz; 3.3V
Field Programmer Part Number --- ROM -
. . Applicati .
Family: Si55xx R Faitiomber
, . CEBPro m= Application -
Target: Socket, Si54xx/Si55xx- Besiin i GBI .
QFNT72 =2 )
. Design ID s
Socket Power: |m : | Config | : z
oraw - N (e
Interface: SPI 4-Wire; 1 MHz; of protocal @) Sp| 4-Wire - _
3.2V A . Protocol SPI 4-Wire
SEL3 W () sP1 3-Wire
ROM - Ohzc - ®12c
Part Number --- — [Sewram—
I/O Voltage |33V I/O Voltage |33V ]
Application  ---
CBPro - SPI Bus Speed I 1 MHz a 12C Address | 0x68 il 104 B
Design D - \ 7-bit address, range 1-127
Config l 12C Bus Speed | 400kHz |4
el 2 IkHz 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.

a VR, Fialid Frograrimar Flash
Uity

A
Search worl and web

£ dlash frood watch - tee wors and wek

Tzl ’

A2 flash player ¥

i »

2 flash ’

A3 dlashscore b

2 sl ¥
O Wit

EVE, Field Programmer Flash Utility
aap

= oper
D R wy bl

T per e lecstizn

T unirstall

Figure 4.47. Searching for the Flash Utility
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Campare Firmmware £

home Fimmare
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Beare iD;
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| Status
|

Downlasd Fimmne

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.

[ PR Rt P

Scan For Connected Devics

pnmiey Pl Uil iRl Mo sad [o9 103 221 - L

Fig utifty should oy be ured ot the drection of = Skyeorks mpraseststie
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2201pE_D354_DICCRSTHITEY
Whlani

.......... Sk
wInfec Het 'r BL moce

S8k A TS e

home Fimmare

iz SEPRCAY [Sekat EVEs Sriy)

Boar iD; -

Frishod dscoe

|
| Status
|

Downlasd Fimmne

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 v#.## is the version number. In this example, the version number is v0.85.

[ PR 7R Prizepranmncs Pl Lty CleebRuilibor Mo s d 000 09 2]

Fis atify shoukd oy e uzed st the diectian of = Skreorks represeriatie

Sean For Conncsted Devicss. Campare Firmmware £

155 Pk i1

s il il 515 IRk GRS SRR S fr
fi v gl

Clang Fimmuware Diownlosd Fimware
) fimam

"Wire EEPRCAT [Seker EVEs Coy B Srancnd il @) B fp A B

Beare ID; [+ ¥ Downicad Al |

|
| Status |
| Frishast oo |

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.
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Figure 4.51. Accessing the DUT Dump Tool.
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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 12C 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.

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 38



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

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.
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Figure 5.1. Communication Error Using Design Dashboard

This example window shows how to adjust the communication settings of the dashboard to resolve communication error.
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Figure 5.2. Design 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 instances, unplug the USB cable, and re-open CBPro

plug in the USB cable once CBPro is loaded.
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Figure 5.3. USB Error Message
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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.

Field Programmer Mode:

| Target Dewvice:

| Host Interface:

‘Wired tn Roard (Mo Socket Detected)

515340 P/ B2 not fiemware based) n

12C Address 0x63 ¢ 104d; 400 kHz; 3.3V u

| Project File:
| Project File Created
| Praject Part:

| Project Design 10:
| Praject Design Check
| Praoject File NVM Ha

| Device Part Mumber|

J ClockBuilder Pro w4 1

Scan Error

There was an error trying to scan field programmer state:

Set GPO{port_index=4, pin_index=4, state=Logic1): timeout after

1500 mses

Ok

¥ Project ..

PN Lookup |

| Device Design ID:

| Device MY State:

; Device

| #Valid Burns:

| # Bumns with Error:

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.

m MVit Program Tool - ClockBuilder Pro vd.1

| Field Programmer Mode:

| Target Dewvice:
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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.

[E) Fiesa Progeamener - ClockAuiloer Pro - " :
Fllg  Help
|
Iofo | DUT Seftings Editos | DUT Register Editor | Status e
i T —— P Family: S5 34T/ oSt
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Interface: 12C Address 0wl /
1044; 400 khz; 3.3

Loig
Filtred | | Ato SerolliOn | | nsertMarker || clear || capyio cuuwyuh Fause |

im Firenasare 034 || Figid Programmes Wined 10 PCS [serial. 515340785 (not furvwars Dasei) |20 Adocs Onf8 ¢ 1040400 kHZ: 33V

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.

[E) Fieid Pragrammer - ClockBuilder Fra _ o %
File Help
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| EVB Firmmare 054 | Fisid Programimen Wired to S (serial. 534K TTk/S (hot st asety 5PY 3-Wirk: 1 MHz 33V Clackudes Pro v 1 [2021-05:22)

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.
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[ Fiesd Programenes - ClockBuilder Pro

= o *
Flle  Help
| voro | DT Semings Eator | DUT Regieter Editor | Status - | Fleld Brogrammer |
Unabde t idenify the device. Check fleld programmes spthons and cannection Family: :'[f::a'fz"::’:; {oan:
Tasgen Wired to PCH (senal)
Interface:  SPEA-Wire; 1 MHz 3.3V
Part Hamber — )

Design D
Gar
Device Family | Si524m/Tx/8 8 (ot firmware bas=d) I

Protocol 5 551 4-Wire
715P1 3-Wine
Tz

[finered [ | Auto Scroll o | [ insert Markes | [ clear | [ Capy to Cliptaard | [ ovtge [:3v W

1oy

052D4TET  EVE Starting Read _OUT_Byts|address=0e0270)
105304773 EVE Firished Read_DUT_Byte{addness=0wii270) == 0xFF
LTI EVE Starting Read_DUT Bytejaddrass=0el271)
ASL4820  EVE Firished Read_DUT_Bytejaddness=0wi271) == 0xFF
105204820 EVR Starting Read_DUT_Byte|address=0s0272) m
10504842 EVE Finished Read_DUT_Byt 72} == (NFF ||,
EVE ] e Wired 10 PLE [ 4 /2 . aif SPYA-Wire: T MHZ 33V DiockBulder Pro v, [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.
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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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Figure 5.10. Determine the Value of |I0O_VDD_SEL Bit Written to Device

Fix: Changing the I0_VDD_SEL Bit
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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 |IO_VDD_SEL).

3. Write the new plan to the device.

Scan for device

\[e)
Communication —
Adjust Comm
Settings (I/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/O
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.

[ ciockaunser bro wizand - Skywors - m] 4
© ClockBuilder Pro Wizard N
O We Make Timing Simple SKYWORKS'

Work With a Design

[ Create New Project

& Open Project

= Convert Existing Project/NVM File

) Open Sample Project

o Applications
{ill: Field Programmer Detected Pt o 4.0 i R
Ficld Frogrammer MM Pragram Toel || 7R GUI | T

ClockBuilder Pro Documentation

CHP1o Overyi
CRPre Tools & Suppart for In-System Programming
CL User's Guide
et Moles

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:
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Oizc
@ o
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L
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I
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Figure 5.13. Configuring Communication Settings

Examples of a Communication failure for 12C and SPI:
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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.If 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.

[ Fiesa Programmer - ClockBuilcser Pro - o #
| #lie Heg 1
|| torg | DT Semings Editos | DUT Register Editor. | Status = | Fleld Pragrammer
| = || Famity- S5 Tt/ Bt (naat
| | Meglster Pewk Poke Firmwiare based)
| 4 Hex Decimal Tanges: Socket, SI534n T
Sacket Pawer, 2 ;
i 1 N 5 interface: 5Pl d-Wiie; T MHz:
13V
| | sex a0 ] Part Number - Si53421-D-GM |
Deesign 1D
Unsigred Int: H 1

= || Device Control / Misc

Soft Reset and Calibration

| SOFT_RSTALL ] W

B o)

Starting Read_DOUT_Byts|sddress=0w0007)

Hard Reset, Syn<, & Power Dawn
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eve Finished Read_ DUT_Bytejaddress=0n08) == (k08 | SYNE |
eve Starting Read_DUT_Bytesiaddress=(uD843, num_bytes=1) | POR: 0
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Figure 5.15. Re-configuring Communication Settings of the Field Programmer
3. Write your new plan to the device.

m Field Programmer - ClockBuilder Pro

| File | Help

Write Project File to Device ... Status

Write Settings File to Device ...

Write Register File to Device ...
Create DUT Dump File for Skywaorks Support ...

Preferences ...

Exit

Figure 5.16. Write New Plan to Device

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

49



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

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 i2c --speed 100k --i2c-address O0x68 --family si538x4x --
registers 0x0943

CBProDeviceRead.exe --io-voltage 3.3 --mode i2c --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.

[ sisaanax 12 Address Bum Toal | *

Field Programmer Mode: 8 kit sncket board

7 wired to your cwn board, 120

Base 120 Addrezs to ?rngram: i
 Bost manch [ cear || copyo cliproard |

5 SRR 12C Address A Tool
Azip

Apps

W Lindied 12€ Ackdress Burn 1ool » A
B Sintawdn 12€ Aduhess B Tool >

Bl 5530 12C fededress Burn Tool > T Gpen

Sewch vk und web

Al

! Docurents - This BE (641 = i to sant

Folders (14} to taskbar

! [ petest | [ Test Detest & Change Volatile) | [ Burn (Detect, Change Volatile, & Burm Nyn) |

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
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Figure 6.6. 44-Pin Socket Board Schematic
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Figure 6.7. Si5332 48-Pin Socket Board Schematic
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Figure 6.8. Si5332 40-Pin Socket Board Schematic
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Figure 6.9. Si5332 32-Pin Socket Board Schematic
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Figure 6.10. Si55xx 72 pin Socket Board Schematic
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7. Appendix C. Bill of Materials

7.1 Field Programmer Bill of Materials

CHE3 CAaCLl Cd8
9 C2BC30C31C32 1uF 16V +10% X7R CO603 COBOIXTRLE0-105K Venkel
3 C24C27C29  001uF 16V +20% ¥R C0603 COB03XTR1E0-103M Wenkel
1 35 33pF 2584 +10% LG C0d0e COAN2C0EER0-330K Wenkal
C406C12C13
C14 €35 £36 C37
4 C328 OiuF 10V +10% XTR C0402 | CO402L CO402XTR100- 104K Wenkel
2 6 €25 4.7LF 1ow FE0% X7R L1306 C1208X7R100-475M Wenkal
1 ca 10uF 0% +20% X7R Cl205 C1206X7TR100-106M Wenkel
P Did D15 LTL-14CH) 20 LED-T1-KE LTL-14CH) LITE-ON TECHYOLOGY CORP
1 D5 SPOSOABAHT 300mW 20V TvS SOTL43-AKKK]SOTLA3 SPOSO3BAHTG Littlefuse
D& D7 D8 DS D10
7 DilD12 GLOST-E3-08 54 11 Dol Camnon anede. SOTZ3-123 GLOST-E3-08 Wishay
1 FG1 22 Okm BO00mA ST LO205 BELM21PG220EN1 MuRata
1 12 UsE Typa B USE CONN-USE-B G1729-0010GLF FCl
1 12 CNELOSURE N/A Emulator7 045 Sherghem Thoegsinges Shest oo
4 RIRIIRLZRGS 1K 1/16W 1% ThickFilm  RO4G2 CRO402-15W-1001F Wenkel
R13 Ri& R2& R27
R40 R41 R42 R43
10 R59 RET 10K 1/16W 1% ThickFilm  RO4G2| RO402L CROA02-16W-1002F Venkal
4 'R14 k15 R24 R25 240K 1/16W +1% ThickFilm  RO402 CROA02-16W-2491F Venks|
1 R28 1.0 1716w *1% TrickFilm RO402 CRO402 16W 1R00OF Wenkel
R28 R30 R31 R32
2 R35 R3T R3ARGE D 1A TrickFilm RO402| RO402L CRO40Z 15w 000 Wenkel
1 R3 100 1/16W 41% ThickFilm RO402 CROAOZ-18W-1000F Venkal
1 R33 442K 1718w *1% ThickFilm RO402 CRO40Z 15w 4421F Wenkel
i R34 9.53K 1/168W 41 ThickFilm RO402 CROANZ-16W-9531F Venkal
1 Rig 59K 1/18W *1% ThickFilm RO402 CRO402-15W-5801F Venkel
b R3% R&6 1.0 iAW F1% ThickFilm RL1:10 CROW1Z101ROOFKEAH P Wishay Dale
& Fdd kd? B.06K 1/16W +0.1% +25PPM RO402 TFCRO402-16W E-B0651B8 Wenkel
b R45 R42 17.4K 1718w +1¥ ThickFilm RO402 CROAOZ-16W-1742F Weankal
2 Fdp hds 21.5K 1118w *1¥% ThickFilm RO402 CRO402-16W-2152F Wenkel
Z RE0 R51 20K 17100 +1¥ ThickFilm ROG0O3E CROGO3-10W-2002F Wenkel
4 R55 RE& RET7 RS 402 1716w +14 ThickFilm RO402 CROJ0Z-1EW-4020F Wenkal
1 R&2 493 1716w 1% ThickFilm RO402| RO402L CRO402-15W-4990F Wenkel
2 R&3 Riod 470 116w +5i% ThickFilm RO402 CROAOZ-16W-471] Venkel
& R9 R1 100K 1710w 20.1% +25PFM ROGO3 ERA-ZAEBLOSY Parasanic
z SF15F2 BUMPER RUBBER FOOT 0.250" 515382 am
2 5F3 5F4 SPACER NfA 7363 Keystare Electronics
ik Ul D52431 SOJGN4 45F1.27 D52431F+ Maxim
1 Uiz TPS76201 100ma LDO SOTSNZ.8P0.S5 TPSTE201D0Y T
2 Uiz uia TESTa501 S00mA L0 DFNENZ.OPO.GSE2 4X1 65 TPRS795010RET ul
1 ule ADGT1S SOTENZ.BP0.95 ADGTIZBRTE Analog Devices
1 Uiz NLSWITZ4d J5-4.5V Buffer UDFNGM1PO.4 MLEVITZ4IMUTEG dn semi
1 L2 CRBOS1F330 MCU QFF4ENIRAFD.5 CF320r1104AG0Q, SiLabs
2 vz ADGT12 TS50P16MG.4P0.65 ADGT12BRU Analog Devices
1 L5 LTCds11 5.5Y SCT0-6M2. 1P0.65 LTCAZL ICSCAHTRMPEF Linear Techralogy
1 ue PCASS1TD 12C SOBNG.OP1.27 PCARSLITD NXP
1 X1 245 Heacer Shravced CONM2ZXS-RA-SBH11 SEHLL-PBPC-DOS-RA-BK Sullins Connectar Sa utions
Wot [nstallec Componarts
NI Q ity f Value Rating Voltage Tolerance Type PCB_Footprint ManufacturcrPN Manuf;
NI 2 C10Can 1uF 18v + 1056 X7 COR03 COB0AXTR1G0-105K Veankal
NI 1 o7 OiiuF 10w +10% X7R C0402|Coq02L CO402XTRI00-104K Venke|
MI 1 1Pl HCADER 4X1 Header CONN-1X4 TSW 104 07T 5 Samtec
NI 2 RB0 REL o 1A ThickFilm  [ROG03 CROS03-16W/-000 Venkel
TP1 TP2 TP3 TPS
NI 5 TEL0 RED Laop TESTFOINT 151-207-Ri Kobiconr
NI 1 7 BLUE Loop TESTPQINT 151-205-RC Kohiconr
Ml 1 TPE BLACH Laap [TCSTPOINT 151 203 RE Kobiconr
NI 1 L ADaG2E 5y OPANMEP SOT23-5M ADRGIAALI-R2 Analog Davices
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7.2 Si538x4x-64SKT-DK Socket Board BOM

i Jguanty | Reference lvalue  |rating _|voitace [Tolerance _JType pcB Footprint  [ManufacturcreN
GC1C2C3040506 0uiuF 10 +10% *TR C0402| Co402L CO402X7R100 104K Venkel
s C7C8 10vF 10V +20% XTR 1206 C1206X7R100-106M Wenkel
1 ki 4] 14 ThickFilm Ra0: | ROADZL CROAN2-16W-000 Venkel
4 5F15F25F35F4 BUMPER RUBBER_FOOT_SMALL SElAG 3
i u1 GAOFN-SKT, SxGx0.5mm QFN OF NBANIRATO5-5T-WELLS-CT 790-42064-101G Sansata
1 U2 052431 SOJENA.45P1.27 D52431F1 Maxim
1 1 %5 FEMALL CONN CONM2ZKS FRA SFIIL1 SFII11 PBPC DOS RA BK Suling Connector 5o utions
Not Installed Components
NI o i Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturcrPN
NI 1 Rl 1K 1/16W +1%) ThickFilm ROA0E CROAN2-16W-1001F Venkel
NI 2] R3 20K 1/16W +1% ThickFilm RO402 CRO402-16W-2002F Venkel
Ll 3| TPITPZTF3 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 2 TE4 TPS BLLIE Loop TESTROINT 151-205-RC |K0bioonn
NI ') TPE BLACK Loop TESTPOINT 151-203-RC IKobichn
7.3 Si538x4x-56SKT-DK Socket Board Bill of Materials
v louantity | Referonce  Jvalue  IRating [Voltege [Tolerance [type [pcB Footprint ManufacturerPN |Manufacturer____|
clcachcecica
7 (] DILF 10W 10 IR CO402 | ChA02L CO402ETRION-104K Venkel
A C3cd 10uF 100 +20% X7h C1E06E C1ADAKTRIO0-106M Weankel
R1 RZ R7 k3 R9
7 Ri0RI1 1K 1/18W 1% ThickFilm ROB03 CROGO3-16W-1001F Wenkel
2 R12 R13 o 1A ThickFilm ROE03 | ROEOZL LCROS03-16W-000 Wenkel
4 RIR4R5RE 4TK 1/10W 1% ThickFilm ROG03 CROGD3 10W 4701F Wenkel
4 SFLSF25F35F4 BUMPER RUBBER_FOOT_SMALL Sl61A6 am
1 U1 SGLGA SKT, BxBx0.5mm LGA QFN56MEXERC. 5-SKT-WEL_5-CTI 790 42056 1016 Sensata
i Lz D52431 SOUENA A5P1.2T DS2431P+ hiaxim
1 ¥1 25 FEMALE CONN CONNZX5-FRASFH1L SFH11-PEPC-DOS RA-BH 54 lins Cornector Solutions
Not | Tap o .
Nl 0 i Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturerPN Manuf: er
NI 2 TP1TR2 RED Loop TCSTROINT 151207 RC Kabicorn
NI 3] TPITPSTR6  |BLUE Loop TESTPOINT 151-205-RC Kobicorn
NI 1 TR GLACK Loop TCSTROINT 151 203 RC Kabicorn
7.4 Si538x4x-44SKT-DK Socket Board Bill of Materials
v Jouandty | Reference Jvalue  [Ratng [voitaze [|Tolorance |type  [pcB Footprint ManufacturcrPN
5 C1C2C3C4CE DILF 10w +10% 7R C0402| CO4021 CO402X7RI00 104K Wonkel
2 ey 10uF 10w +20% 7R {1206 C1206X7R100 1060 Venkel
1 R2 0 1A ThickFilm  ROAOZ|ROADZL CROMD2-16W-000 Venkel
4 SF15F25F3 5F4 BUMPLR RUBBCR_FOOT_SKMALL SlelAG 3n
1 U1 A4CFN-SKT, Ta7x0.5mm QFN ATNAANTHIE0.5-5 T-WELLE-CT 700-41044-101G Sensata
1 uz2 052431 SOI6MN4.45P1.27 D52431P+ Maxim
1 X2 2X5 FEMALE CONN CONN2KE-FRA-SFHLL SFH11-PEFC-DOS-RA-BK Sulins Coanectar S utions
Mot Installed Comporents
NI Q Refi ce Value Rating Voltage Tolerance Type PCB_Footprint Manuf erPN Manufacturer
NI 1 Rl 1K 1/16W +1% ThickFilm RO40Z CRO402 16W 1001F Venkel
NI 1 R3 182 1/16W |E85 ThickFilm ROADZ CRO402-16W-1820F Wenkel
il 3| TPITP2TEI |RED Loop TESTRFOINT 151-207-RC Kabicann
NI 3| TP4TPSTPS |BLUE Loop TESTPOINT 151 205 RC Kabicarn
NI 1 TP7 [BLack Laop TESTPOINT 151-203RC Kabicann
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7.5 Si5332-48SKT-DK Socket Board Bill of Materials

| Eval Board Name 515332-485KT |
| Revision 1.0
5/18/2017 1.00 11}
i lQuantity | Reference _lvalve _________ [Rating_ |Voltage |Tolerance _[rype ___[PCB Footprint ManufacturerPi
2 C3C8 0.1uF oV +10% 7R C0402 | CO402L CO402XTR100-104K Venkel
2 a7 10uF 10v £20% X7R C1206 C1206X7R100-106M Venkel
4 5F1 5F2 5F3 SF4 BUMPER RUBBER_FOOT_SMALL SIE1AG iM
1 Ul AB0FN-SKT, Exbx0.4mm QFN TS0-62048-101G6 Sensata
1 uz2 D52431 S0J6M4.45P1.27 D52431P+ Maxim
1 *1 ZX5 FEMALE CONN CONNZX3-FRA-SFH11 5SFH11-PBPC-DO5-RA-BK sullins Connector solutions
Mat Installed Components
NI Quantity Reference Value Ratin Voltage Tolerance Type PCB_Footprint ManufacturerPN Manufacturer
NI 4| TP1 TPZ TP8 TPS |RED Loop TESTPOINT 151-207-RC Kobiconn
Ml 1 TPE IBLUE Loop TESTPOINT 151-205-RC Ilf b
Ml 1 TF7 IEI.ACK Loop TESTPOINT 151-203-RC IKnbicUnn

7.6 Si5332-40SKT-DK Socket Board Bill of Materials

| Eval Board Name s15332-405KT |
| Revision 10

5/18/2017 1.00 o
i fouantity | Reference _lvalue [Rating _|Voltage [Tolerance _|Type __|PCB Footprint ManufacturerPhi
2 C3C8 0.1uF oV +10% 7R C0402 | CO402L CO402XTR100-104K Venkel
2 (u:par) 10uF 10V +20% X7R Cl206 C1206X7R100-106M Venkel
4 5F15F2 5F3 5F4 BUMPER RUBBER_FOOT_SMALL SB1AR 3M
1 ul ADCIFN-SKT, Exex0.5mm QFN T90-42040-101G Sensata
1 uz2 D52431 S0J6M4.45P1.27 D52431P+ Maxim
1 X1 2%5 FEMALE CONN CONMZX5-FRA-SFH11 5SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
MNat Installed C ts
NI Quantity Reference  |Value Ratin; Voltage Tolerance Type PCB_Footprint ManufacturerPN
Ml 4| TP1 TPZ TP& TP |RED Loop TESTPOINT 151-207-RC
NI 1 TPE BLUE Loop TESTPOINT 151-205RC
Ml 1 TF7 IE.ACK Loop TESTPOINT 151-203-RC IKnbir.‘Unn

7.7 Si5332-32SKT-DK Socket Board Bill of Materials

| Eval Board Name |sisazz-azskT |
| Revision |1.U
5/18/2017 1.00 o
i fouantity | Reference lvalue [Rating _|Voltage [Tolerance _|Type __|PCB Footprint ManufacturerPii
2 C3C8 0.1uF oV +10% 7R C0402 | CO402L CO402XTR100-104K Venkel
Z ey 10uF 10V 120% X7R C1206 C1206X7R100-106M WVenkel
4 5F15F2 5F3 5F4 BUMPER RUBBER_FOOT_SMALL SB1AR 3M
1 Ul 32QFN-SKT, 5x5x0,3mm QFN TS0-42032-101G6 Sensata
1 Uz D52431 S0J6M4.45P1.27 D52431P+ haxim
1 X1 2%5 FEMALE CONN CONMZX5-FRA-SFH11 5SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Mot Installed © ts
NI Quantity Reference  |Value Ratin, Voltage Tolerance Type PCB_Footprint ManufacturerPN
Ml 4| TP1 TPZ TP& TP |RED Loop TESTPOINT 151-207-RC
NI 1 TP6 BLUE Loop TESTPOINT 151-205-RC
NI 1 TF7 ELACK Loop TESTPQINT 151-203-RC IKnbir.‘Unn
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7.8 Si55xx-72SKT-DK Socket Board Bill of Materials

Eval Board Name

[SISSXX-725KT

Revision

10

End product must be RoHS compliant

8/20/2020 12.00 0
1 1 220uF 6.3V +20% X5R c1210 C1210X5R6R3-227TMNE Wenkel
i C10 2.2uF iov +10% X7R CO603 CO603X7R100-225K Venkal
2 cl2caz 22uF 6.3V 120% X5R Q0803 C1608X5R0J226MOBDAC TDK
1 c2 10uF 25V +20% TANT C6032 T421C106MO25ZT Kemet
C3Ci3cl4ac1s
8 CI6CI17CI8CI9 1.0uF 6.3V +10% X5R C0402|C0402L COD402X5R6R3-105K Wenkel
4 C4C5C7C11  0.1uF 16V +10% X7R C0402 CO402X7R160-104K Wenkel
4 C6C9C20C21 10uF 6.3V +20% X5R C0603|COG03L COGD3X5RER3-106M Wenkel
3 ca 0.01uF 25v +10% XTR C0402 CO402X7R250-103K venkel
| D1 1ov 500mW 10V 5% Zener S0D-123 MMSZ4657T1G 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 1B 2X5 FEMALE CONN CONN2X5-FRA-SFH11 SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
1 JP1 HEADER 1x3 Haader CONN-1X3 TSW-103-07-1-5 Samtec
i 51 Jumper Shunt Shunt N/A|SHUNT SNT-100-BK-T Samtec
3 RIRI3R14 174K 1/16W 1% ThickFilm  RO402 CROA02-16W-1742F Wenkel
1 R10 0] 1A ThickFilm  RO603|ROG03L CRO603-16W-000 Wenkel
1 R12 2.45K 1/16W +1% ThickFilm RO402 CRO402-16W-2431F 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-6040F Venkel
1 RE 3.57K 1/16W +1% ThickFilm RO402 CRO402-16W-3571FT Venkel
E | R7 115K 1/16W +1% Thickfilm  R0402 CRO402-16W-1151FT venkel
;4 Sk SW PUSHBUTTON 50mA 12vdc Tactile SW4N10P4.5 2-1437565-8 Tyco Electronics
4 5F15F2 5F3 5F4 BUMPER FOOT RUBBER_FOOT_SMALL Sl61A6 am
1 Ul 72 OQFN-3KT, 10x10x0.5mm QFN QFN72ZN10X10PO5-SKT-WELLS-CTI 790-42072-101G Sensata
E | uz2 D52431 50J6N4.45P1.27 D52431P+ Maxim
1 u3 TRS7A88 1A LDO QFN20N4X4P0.5E2.7 TPS7AR8 Tl
1 U0 WSU050-3000 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 ifacturer
NI 1 R11 0 1A ThickFilm  |RO402|RO402L CRO402-16W-000 wenkel
NI il R8 1K 1/16W +1% ThickFilm RO402| RO402L CRO402-16W-1001F Venkal
NI I R9 20K 1/16W +1% Thickfilm _ |RO402 CRO402-16W-2002F Wenkel
TP1TP3TP7 TPE
NI 7| TPITP10TP11 |RED Loop TESTPOINT 151-207-RC Kobiconn
NI 2 TP2TP5 BLACK Loop TESTPOINT 151-203-RC Kobiconn
NI 2 TP4 TPG BLUE Loop TESTPOINT 151-205-RC Kobiconn
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