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SILICON LABS

UG286: ClockBuilderPro™" Field

Programmer Kit

This document describes how to use the ClockBuilder Field Pro-

grammer Kit (“CBPROG-DONGLE”) with ClockBuilder Pro™
(“CBPro”) to support four programming models.

Refer to the text and table below for supported uses:

1.In-socket Firmware / NVM Programming

» Firmware programming of a Si5383/84 device. Silicon Labs provides a 56-pin
socket adapter board for this purpose.

* NVM programming of “base” devices (e.g., Si5341A-A-GM), or any other facto-
ry “pre-programmed” device (e.g., Si5341A-A12345-GM) which has unused
NVM banks. Silicon Labs provides 32-pin, 40-pin, 44-pin, 48-pin, and 64-pin
QFN socket adapter boards for this purpose.

2.In-system Firmware / NVM Programming

» Firmware programming of a Si5383/84 devices already mounted on a system
PCB. Users are encouraged to include a standard 10-pin header on their PCB
to allow the Si538x4x Field Programmer board and ribbon cable to easily con-
nect to the USB to SPI/I2C adapter.

* NVM programming of Si538x/4x devices already mounted on a system PCB.
Users are encouraged to include a standard 10-pin header on their PCB to al-
low the Si538x4x Field Programmer board and ribbon cable to easily connect to
the USB to SPI/12C adapter.

3.In-system Volatile Register Programming

» Devices mounted on a PCB (e.g., use the Design Dashboard and EVB GUIs to
inspect status registers, make volatile configuration updates, debug system
firmware, etc.).

4.In-socket Volatile Register Programming

» Devices mounted in the socket (e.g., use the Design Dashboard and EVB GUIs
to inspect status registers, make volatile configuration updates, debug system
firmware, etc.).

Table .1. Supported Programming Models

Software Utility and

KEY POINTS

» Shows and provides a brief explanation of
the Field Programmer kit contents

Points users to CBPro download and
installation instructions

Explains hardware configuration

Describes the four programming models to
use with the CBPROG-DONGLE

Includes CBPROG-DONGLE and socket
board schematics

Offers bill of materials

Includes troubleshooting appendix for
common issues

Location of Target Programming Model Supported
Device
NVM Burn Tool EVB GUI / Dashboard
In-socket Yes (1) Yes (4)
In-system Yes (2) Yes (3)
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UG286: ClockBuilderPro™ Field Programmer Kit
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1. Kit Contents

Shown below is a diagram of how the various components in the Field Programmer kit are connected to one of the QFN socket adapter
boards, or to a PCB for in-system programming.

Customer PCB

Field Programmer
Socket

Figure 1.1. Example Hardware Configuration (Using QFN Socket Board or Customer PCB)

Figure 1.2 CBPROG-DONGLE Kit Contents on page 2 shows the kit contents for the CBPROG-DONGLE kit. Note in the figure on
the following page that the 32-pin, 40-pin, 44-pin, 48-pin, and 64-pin sockets are available separately as part numbers Si5332-32SKT-
DK, Si5332-40SKT-DK, Si538x4x-44SKT-DK, Si5332-48SKT-DK, Si538x4x-56SKT-DK, Si538x4x-64SKT-DK, respectively. The Clock
Builder Pro Field Programmer resources including schematics, layout files, and BOM can be found at www.silabs.com/CBProgrammer.
Note that the sockets are sold as separate kits.

use 10-Pin Female/Female

Female/Female

Figure 1.2. CBPROG-DONGLE Kit Contents
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Figure 1.3. Si5332-32SKT-DK, Si5332-40SKT-DK, Si538x4x-44SKT-DK, Si5332-48SKT-DK, Si538x4x-56SKT-DK,
Si538x4x-64SKT-DK Sockets Sold Separately
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2. Software Download and Installation

To install the CBPro software on any Windows 7 (or above) PC, go to http://www.silabs.com/CBPro and download the ZIP file to install
the software on your host PC.
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3. Hardware Configuration

The Field Programmer Dongle acts as an interface between the CBPro GUI and the target device (any supported Si5332, Si534x, or
Si538x IC). Connect the provided USB cable to your PC and the CBPROG-DONGLE. The CBPROG-DONGLE is then connected to the
target device using the provided cables or a programming socket, depending upon the four ways you may use the programmer as de-
tailed 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 CBPROG-DONGLE.

4.1 In-Socket Firmware / NVM Programming

This workflow describes the process of programming loose devices using the Si5332-32SKT, Si5332-40SKT, Si5332-48SKT,
Si538X4X-44SKT, Si538X4X-56SKT, or Si538X4X-64SKT programming socket board. For nonfirmware-based solutions, this flow will
“burn” a complete configuration from CBPro into available NVM in the device. Si534x-8x devices shipped from Silicon Labs have two
NVM banks available to program (“burn”). Si5332 devices have a flexible NVM space. CBPro manages available NVM and programs
("burns") the available NVM when feasible. For Si5383/84 (firmware based) devices, this flow will flash a complete configuration from
CBPro in to the device.

silabs.com | Building a more connected world.
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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 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 CBPROG-DONGLE.

Customer PCE

Field Programmer
Socket

Figure 4.1. PC to CBPROG-DONGLE Connection

2.Insert a base or previously pre-programmed (e.g. OPN) device into the socket.

Socket and device Orientation: It is important to ensure the device is in the correct orientation before powering up the board. If not
orientated correctly the software has a feature to auto-detect it is not able to read the part. Likely the reason is there is no part in
the socket or it is oriented incorrectly. 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 silk screen. 64-QFN and
44-QFN orientations are shown below. The same idea applies to 32-QFN, 40-QFN, and 48-QFN package ICs.

Pin 1 64-QFN

« = Pin1 44-QFN
< = =<
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Figure 4.2. Correct Orientation of a Device in the Socket

Note: Power is not applied to the socket’s VDD and VDDA pins unless explicit action by you 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.

Power is only applied to the device when you perform a scan or initiate a burn. Power is off at all other times.
3. Connect the QFN Field Programmer Socket Board with the device into the CBPROG-DONGLE.

silabs.com | Building a more connected world.
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Field Programmer
Field Programmer Main Board Socket Board

; . :_""59'; . Y
Figure 4.3. System from PC to Programming CBPROG-DONGLE Board to Field Programmer Socket Board
4. Start ClockBuilder Pro by locating the icon on your desktop or Windows Start Menu.

Figure 4.4. ClockBuilder Pro Icon

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

ClockBuilder Pro Wizard - Silicon Labs. =8

2Z
*9" | ClockBuilder Pro Wizard 2
SILICON LABS | We Make Timing Simple QO

Work With a Design Quick Links

D, Create New Design Jitter Attenuator Clock Product

Knowledge Base

& Open Design Project File Custom Part Number Lookup

ClockBuilder Go 105 App
Open Sample Design A ;
Applications Documentation

Ml Field Programmer Detected 10/40/100G Line Card White Paper
Field Programmer I NVM Burn Toolj[ EVB GUI ] Clock Generators for Cloud Data Centers White Paper
Optimizing 5i534x litter Performance App Mote
SyncE and IEEE 1588 App Note

[= Export Configuration ClockBuilder Pro Documentation

CBPro Overview

CRPro Knowledge Base

Figure 4.5. ClockBuilder Pro Wizard

6. If 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:

silabs.com | Building a more connected world.
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|1

NVM Pragram Tool - ClockBuilder Pro v2.15 (=[=] = ]

Field Programmer Mode:  Wired to Board (Mo Socket Detected)

Target Device: Mo Selection ﬁ|

Mo field programmer kit socket board detected. Attach socket now to burn NVM on loose parts.

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

Figure 4.6. Select Device Family Prompt

7.0nce you insert the socket in the field programmer, the tool will detect it and automatically load the appropriate programming pan-
el:

|w

NVM Program Tool - ClockBuilder Pro v2.15 (=[=] = ]

Field Programmer Mode:  Socket, QFMN44

Target Device: Si538x/4x (not firmware based) ﬂ

Project File: - Select Project ... || Clear

Project File Created By:  -—- [ OPN Look l
u
Project Part: - :

Project Design ID: ---

Project Design Check: ---
Project File NWVM Hash: -—- o

Device Part Number: --- Clear

Device Design ID: ---
Device NWVM State: ---

# Valid Burns:

# Bums with Error:

Figure 4.7. Programming Panel
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4.1.1 Programming In-socket, Firmware Based Devices

Refer to Figure 4.8 Programming In-socket, Firmware Based Devices on page 10 below.
1. Configure the 12C address and bus speed for the device.
2. 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 Silicon Labs. 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.

3. Click the “Select ...” button and select the file to flash to the device.

4. 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.

5. 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.

NWM Program Tool - ClockBuilder Pro v2.15 =@ 2 | (@) NVM Program Tool - ClockBuilder Pro v2.15 =8 » |
Field Programmer Mode:  Socket, LGASE Field Programmer Mode: Socket, LGAS6
Target Device: 5i5383/84 (firmware based) [] Target Device: 5i5383/84 (irmware based) |
Host Interface: 12C Address OK6C / 108¢; 400 kiHz 33V [ 4mem 1 Host Interface: 12C Address Ox6C / 108¢; 400 kiiz: 33v [
Firmware Source: — ﬁ [~ Firmware Source: 2 s @) Configuration + Program from Project File @
I2CAddress | OX6C 108
Project File: CAUsers\ttumenDeskiop\i5383-RevD-5383eVB1- [ Select .. | [ Clear
usrmenve e
DCBus Speed |a00kHz [ Creator: CBProv215 "
Part: 5i5383 Rev D 3
" Firmware Release: 1.0 (Official Release)
Design ID: Design ID: 5383EVB1

Design Check:

Design Check: O

) configuration + Program from Firmware File @ 2 e O Configuration + Program from Firmware File @

Firmware Hash: — @ Firmware Hash: 0xA54188451152105F4EQ4D49B6BEO273D (copy to clipboard) @

Device Part Number: - Device Part Number: 4 b | Scan for Device
Device Firmware: Device Firmware:

Device Design ID: - Device Design ID:

# valid Bumns: o # Valid Burns: 0

# Bums with Error: 0 # Bums with Error: 0

[ Program nvM | dmm 5

Figure 4.8. Programming In-socket, Firmware Based Devices
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4.1.2 Programming In-socket, Non-Firmware Based Devices

Refer to Figure 4.9 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.

(@) NVM Program Tool - ClockBuilder Pro v2.15 = B8] K

Field Programmer Mode: Socket, QFN44

Target Device: Si1538x/4x (not firmware based) I il

Project File: CAUsers\tturnen\Desktop\Si5342X-B-GM.slabtimeproj [ select Project ... l [ Clear l

Project File Created By:  CBProv1.7.4 [ P I
ul

Project Part: Si5342 Rev B P

Project Design ID: 5342BP3

Project Design Check: oK
Project File NVM Hash: OxOF8EOAGF76FE61BD2DBC1EAT51316866 (copy to dlipboard) 0

Device Part Number: Present, Si53421-B-GM [ S fr s ] [ Clear ]
Device Design ID: (empty)

Device NVM State: 1 bank used, 2 banks available for burm I

# Valid Burns: 2

# Burns with Error: 0

(rogram o ] dm 3

Figure 4.9. Programming In-socket, Non-Firmware Based Devices

4.1.3 In-Socket Programming Status

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

Flash Firmware =8 = i - | Flash Firrmware: - 3 o
Parsing firmware file ... | Firmvare flashed
Trying te send device te bootloader mode ... Detected 55383 in program mode
Success ) Firrrvare warfind ta Be 1.1 (Pre-Releass Build 31)
FLEIHAng TAEAES o DESIGH_IDx &5 TESTY
0K

Figure 4.10. 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 Si538x/4x (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 Silicon Labs 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.

The steps needed to program an “in-system” device’s NVM are as follows:

1. Assuming the CBPro software is installed, connect the adapter (CBPROG-DONGLE) board with the USB cable to the PC on which
CBPro was installed.

SILICON LABS

CrockBusider Pro | "

Wiy Bl s

Figure 4.11. PC to CBPROG-DONGLE Connection

2.Lookup and verify the host I1/0 mode (I12C or SPI), the 12C address, and the interface 1/0 voltage level compatibility of your host’s
1/0 voltage (for 12C or SPI) and the device.

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 CBPROG-DONGLE. You can look up your device host I/O voltage using the “OPN Lookup” option in the NVM
Burn tool, as shown in Figure 4.12 OPN Lookup Option on page 12.

NVM Program Tool - ClockBuilder Pra v2.15 (=l=] %= |

Field Programmer Mode: Socket, QFNG4

Target Device: SiS38x/4x (not firmware based) ﬂ

Project File: --- Select Project ...

Project File Created By:  ---
OPN Looku
Project Part: - ’ [ P l

Project Design ID: -

Project Design Check: -
Project File NVM Hash: - ﬂ'

Device Part Number: -

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

# Valid Burns:

# Burns with Error 0

Figure 4.12. OPN Lookup Option
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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. Select “Clock or Buffer”.
b. Enter in your full ordering part number (OPN). E.g., Si5346B-A03260-GM.

c. Click the blue arrow to lookup your OPN to verify the host I/O voltage setting of your device.
d. Click the addendum link.

s I~ ¥i (4
SILICON LABS S

Products »  Applcatoss »  Bupport & Trasneng ~  Buy or Samphe .

cor 5es > Praiacs » D 0 Osciatses > (o 800 Ceciuesy Desipr Serdo

Part Number Search Results
LE-TRE Y e SRR H e

Cacliny o Choos o S

SI53468-ADIZ60-GM n e
\
(D]

Existing Custom Pars © sss

St Bl e -l

Syt LEw b i) T

Prt e SRR T

Pt Vi Saonsr

Faniiag EERTTT

Cutn Tow N Cats Srwar @
TR TS » Aoderang F

Figure 4.13. OPN Lookup

3. When the utility displays the OPN's files, click on Addendum to verify the 1/0O Power Supply setting of your device in the Data Sheet
Addendum.
“VDD (Core)” indicates the 1/O supply for the Si534x-8x 12C/SPI interface will operate from a 1.8 V supply.

“VDDA (3.3 V)” indicates the 1/O supply for the Si534x-8x 12C/SPI interface will operate from a 3.3 V supply. “VDDD” indicates the
1/0O supply for the Si5332 12C interface.

Figure 4.14 Finding VDDA Value on page 13 shows an example data sheet addendum showing VDDA (3.3 V).

Design

Host Interface:
I/0 Power Supply: vODA (3.3v)
SPI Mode: 4-Wire

I7¢ address Range: 116d to 119d / O0x74 to Ox77 (selected via alfal pins)

Figure 4.14. Finding VDDA Value

4. Connect/wire the pins of the CBPROG-DONGLE 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.

=N

Figure 4.15. Interface Pins on Header (Front View of CBPROG-DONGLE)

silabs.com | Building a more connected world. Rev. 1.2 | 13
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Pin #

Description

Table 4.1. Interface Pin Connections from CBPROG-DONGLE

Wire to Your PCB?

4-wire SPI

3-wire SPI

9 AOQ_CSB 3- or 4-Wire SPI Can be used to set 12C Drives the chip select sig- | Drives the chip select sig-
) address bit AQ high or nal during SPI transac- nal during SPI transac-
(aPp"eS only for low. Routed to A0 device |tions tions
3'534_)('8)( de- pin on the programming
vice) Field Programmer Socket
Boards.

10 VDD Never Supplies the Core VDD | Supplies the Core VDD | Supplies the core VDD
voltage to the device voltage to the device voltage to the device
when using a program- when using a program- when using a program-
ming Field Programmer | ming Field Programmer | ming Field Programmer
Socket Board. Do not use | Socket Board. Do not use | Socket Board. Do not use
this pin for in-system pro- | this pin for in-system pro- | this pin for in-system pro-
gramming. gramming. gramming.

7 SDA_SDIO Always Serial data signal for 12C | Serial data out to device | Bidirectional Serial data
transactions. for 4-wire SPI transac- for 3-wire SPI transac-

tions (MOSI). tions (SDIO).

8 12C_SEL1 Never Used to set 12C_SEL sig- | Used to put I2C_SEL sig- | Used to put 12C_SEL sig-

] nal high to set the device | nal low for SPI communi- | nal low for SPI communi-
(applies only for for 12C communication. | cation. (Refer to specific | cation. (Refer to specific
8'534?('8)( de- (Refer to specific part pin- | part pinout and the pro- | part pinout and the pro-
vice) out and the programming | gramming Field Program- | gramming Field Program-
Field Programmer Socket | mer Socket Board to de- | mer Socket Board to de-
Board to determine termine whether to use termine whether to use
whether to use 12C_SEL1 | 12C_SEL1 or I2C_SEL2) |I12C_SEL1 or I2C_SEL2)
or 12C_SEL2)
5 A1_CSB 4-Wire SPI Only Can be used to set 12C Serial data from device Not used
] address bit A1 high or for 4-wire SPI transac-
(applles only for low. Routed to A1 device |tions (MISO).
8'534?('8)( de- pin on the programming
vice) Field Programmer Socket
Boards.
6 12C_SEL2 Never Used to set I12C_SEL sig- | Used to put I2C_SEL sig- | Used to put 12C_SEL sig-
) nal high to set the device | nal low for SPI communi- | nal low for SPI communi-
(applies only for for 12C communication. | cation. (Refer to specific | cation. (Refer to specific
8'534?('8X de- (Refer to specific part pin- | part pinout and the pro- | part pinout and the pro-
vice) out and the programming | gramming Field Program- | gramming Field Program-
Field Programmer Socket | mer Socket Board to de- | mer Socket Board to de-
Board to determine termine whether to use termine whether to use
whether to use 12C_SEL1 |12C_SEL1 or [2C_SEL2) |I12C_SEL1 or 12C_SEL2)
or 12C_SEL2)

3 SCLK Always Serial clock signal for 12C | Serial clock signal for SPI | Serial clock signal for SPI
transactions. transactions. transactions.

4 VDDA _VDDS Never Supplies the VDDA and | Supplies the VDDA and | Supplies the VDDA and
VDDS voltages to the de- | VDDS voltages to the de- | VDDS voltages to the de-
vice when using a pro- vice when using a pro- vice when using a pro-
gramming Field Program- | gramming Field Program- | gramming Field Program-
mer Socket Board. Do not | mer Socket Board. Do not | mer Socket Board. Do not
use this pin for in-system | use this pin for in-system | use this pin for in-system
programming. programming. programming.

1 GND Always GND GND GND

silabs.com | Building a more connected world.
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Pin #

Description

Wire to Your PCB?

4-wire SPI

3-wire SPI

Never

The programming Field
Programmer Socket
Boards provide a voltage
on this pin to identify the
board. For in-system pro-
gramming, this pin should
be grounded or not con-
nected to any signal.

The programming Field
Programmer Socket
Boards provide a voltage
on this pin to identify the
board. For in-system pro-
gramming, this pin should
be grounded or not con-
nected to any signal.

The programming Field
Programmer Socket
Boards provide a voltage
on this pin to identify the
board. For in-system pro-
gramming, this pin should
be grounded or not con-
nected to any signal.

4.2.1 12C Hardware Configuration

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

CBPROG-DONGLE

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

* Pin 1: Ground

Si538x/4x DEVICE

* 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.

Figure 4.16. 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.

silabs.com | Building a more connected world.
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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:

CBPROG-DONGLE

* 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

Si538x/4x DEVICE
» 12C_SEL: Drive this pin low to select SPI communication.

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:

CBPROG-DONGLE

* 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

Si538x/4x DEVICE
» 12C_SEL: Drive this pin low to select SPI communication.

If this is the first time launching the NVM Program Tool, the tool will prompt user to select the device family they are targeting:

r y
(@) NVM Program Tool - ClockBuilder Pro v2.15 E=RESE >

Field Programmer Mode: Wired to Board (Mo Socket Detected)

Target Device: | Mo Selection ﬁ|

) Si538x/4x% (not firmware based)
Mo field programmer kit s¢f Si5383/84 (firmware based) rn NVM on loose parts.

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

Figure 4.17. NVM Program Tool, Select Device Family
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4.2.4 Programming In-system, Firmware Based Devices
Refer to Figure 4.18 Programming In-system, Firmware Based Devices on page 17 below.

Atfter verifying the CBPro Dongle to device connections, execute the following steps. This example assumes a device is configured with
an 12C address of 0x6F, and an I12C bus speed of 400 kHz.

1. Select “Si5383/43 (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 Silicon Labs. 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 suc-
cessfully 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.

{@) NVM Program Too! - ClockBuilder Pro v2.15 Lo G i (@ NVM Program Too! - ClockBuilder Pro v2.15 e

Field Programmer Mode: Wired to Board (No Socket Detected) Field Programmer Mode: Wired to Board (No Socket Detected)
Target Device: $i5383/84 (firmware based) ﬂ. LI Target Device: 5i5383/84 (firmware based) ﬂ
Host Interface: '12C Address 0x6C / 1084; 400 kHz 33V [ Host Interface: 12C Address Ox6C / 108d; 400 kHz; 33V [ 4 2
Firmware Source: 3 wmsp ® Configuration + Program from Project File @ ) Firmware Source: 12C Address | Ox6C " 108 E -]

Project File: cal P select . | [ clear 7-bit address, range 1-127 [OP\SIS383-ReVD-5383EVBL- | Select ..

Project slabtimeproj . -

Creator: CBPro V215 I 12CBusSpeed | 400kHz |

Part: 5i5383 Rev D 4

Firmware Release: 1.0 (Official Release) Firmware Release: 1.0 (Official Release)

Design I0: 5383EVEL Design ID: S383EVBL

DesignCheck:  OK Design Check: ~ OK

3wy ) Configuration + Program from Firmware File @ ) Configuration + Program from Firmware File @
Firmware Hash: OxAS418B451152105FAE04D49B68€0273D (copy to clipboard) @ Firmware Hash: 0xAS4188451152105F4E04D49B6BE0273D (copy to clipboard) @
Device Part Number; = 5 mmp [ Scan for Device | Device Part Number:
Device Firmware: - Device Firmware: bl
Device Design ID: Device Design ID: -
#Valid Bums: 0 # valid Burns: o
# Bums with Error: 0 #Bums with Error: 0
(rogamiont] om

Figure 4.18. Programming In-system, Firmware Based Devices
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4.2.5 Programming In-system, Non-firmware Based Devices
Refer to Figure 4.19 Programming In-system, Non-firmware Based Devices on page 18 below.

Atfter verifying the CBPro Dongle to device connections, execute the following steps. This example assumes a device is configured with
the host I2C interface operating in 3.3 V /0 mode with an 12C address of 0x6F, and an 12C bus speed of 400 kHz.
1. Select “Si538x/4x (not firmware based) in the Target Device drop down.

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

a. Select communication protocol for the device.
b. Select the I/0 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.

r Tl
(@) NVM Program Tool - ClockBuilder Pro v2.15 el B )
Field Programmer Mode: Wired to Board (No Socket Detected)
Target Device: $i538x/4x (not firmware based) u - |
Host Interface: '12C Address Ox6C / 108d; 400 kHz: 33V [ 4mmm 2
Project File: Protacol ) SPI 4-Wire 3 mmp | Select Project ...
Project File Created By: ) SPI 3-Wire [ OPN Lookup ]
Project Part: ® 12C
Project Design ID: . s
Project Design Check: /O Voltage 33V +]

Project File NVM Hash:

I2C Address | OX6C 108 §

Device Part Number: 7-bit address, range 1-127 4 m—p

Device Design ID:
Device NVM State:

I2CBus Speed | 400kHz |

# Valid Burns: 0

# Burns with Error:

=]

4= 5

Figure 4.19. 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:

(ca] Flash Firmware - O : m Flash Firmware - b 5

Parsing firmware file ... Firmware flashed

Trying to send device te bootloader mode ... Detected Si5383 in program mode
S%'.c:e.ss ) Firmware verified to be 1.1 (Pre-Release Build 31)
Flashing firmware ... DESIGN_IDx is TEST1

OK

Figure 4.20. Programming Status

4.3 In-System Volatile Register Programming and Register Debug

This workflow allows users to use the full CBPro configuration Wizard and EVB GUI to make volatile changes to a device’s configura-
tion and inspect the state of various status registers. 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.

All of the relevant CBPro features available when working with a Silicon Labs 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 Silicon Labs EVB).

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 Design

@ Open Design Project File «ijum

B Open Sample Design «fjmm

Ml Field Programmer Detected
Field Programmer[ NVM Program Tool ” EVB GUI ]

Figure 4.21. 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 Dongle. For example, in the figure below, a
Si5345 project has been opened and the CBPro Dongle has been detected, and no socket is present:

Y
SILICON LABS

Configuring Si5345 Rev D

@
ClockBuilder Pro 2144 %.

Open Sample Design - ClockBuilder Pro

Design Dashboard ¥

Loaded sample design 5345EVE1. You can review or edit the configuration by clicking a link in the "Edit Configuration with Wizard”

section below or using the pulldown step menu above,
4l Field Programmer Detected /

Wired to PCB (senal)

Edit Configuration with Wizard

Design ID & Motes - Revision - Host Interface - XA/XB -
Free Run - ZDM - Inputs - Input Select - Qutputs - Planner -
DCO - Qutput Skew - Qutput Drivers - DSPLL - LOS - OQF -

Target:

g

Interface: | 12C Address Ox6& / 104d; 400 kHz: 3.3V

LOL-INTR

Save Design to Project File
Your configuration is stored to a project file, which can be

opened in ClockBuilder Pro at a later time.

Design Report & Datasheet Addendum
You can view a design report (text) or create a

[ write Design to DUT | [ Open EVB GUI |

Export

You can export your configuration to a format suitable for
in-system programming.

Documentation
5i5345/44/42 Rev D Family Reference Manual

5i5345/44/42 Rev D Datasheet
515345 Rev D EVB User's Guide

draft datasheet addendum (PDF) for your design.

Silicon Labs Cloud Services
You can create a custom part number for your design,

& Ask for Hel

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

which can be used to order factory pre-programmed
devices. Or request a phase noise report for this design.

’ Home ” Close

@ Frequency Plan Valid @ Design OK Pd:1.2‘|5 W, Tj: 96 °C

Figure 4.22. Overview of CBPro Configuration Wizard and the Field Programmer

With a click of the “Write Design to DUT” button, you can reconfigure the Si5345 in-system to test changes to your design. The “Open
EVB GUI” button can be used to launch the EVB GUI and peek/poke registers on the in-system device. See Section 4.3.4 Using the
EVB GUI with In-system Devices to learn more.

Rev.1.2 | 20
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4.3.2.1 Using the Dashboard with In-system Devices

If the CBPro Dongle is connected via USB and detected by CBPro, you will see will see a pulldown to configure the host interface be-

tween the dongle and your PCB, as shown in the figure below. Refer to Section 4.2 In-System Firmware / NVM Programming for infor-
mation to connect the CBPro Dongle to your hardware.

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

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

| Write Design to DUT | | Open EVB GUI |

Figure 4.23. Field Programmer Detected

Click the interface pulldown to configure the communication interface, as shown in the figure below. For firmware based devices (e.g.
Si5383), the 12C address and bus speed need to be configured. For non-firmware based devices (e.g. Si5340, Si5341), The
communication protocol and the I/O voltage need to be configured. If the communication protocol is 12C, the address and bus speed will
need to be configured as well.

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

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

Write | protocol () SPI 4-Wire

=) E3

P ) SPI 3-Wire
i Field Programmer Detected & o :
Target:  Wired to PCB (serial) B Export =
) _ You can € r 1 ble for
Interface: | [2C Address 0x6C / 108d; 100 kHz; 3.3V +] in-system /0 Voltage 3.3V |
Write | ;¢ address | ox6c 108 I peaddress  |oec || s
7-bit address, range 1-127 7-bit address, range 1-127
[~ Export e B o B
Bus Speed | 100 kH . Docum
You can e Sl Z n le for | <is341/4l 12C Bus Speed | 100 kHz ﬂ
in-system programmimg.

Si5341 /40 REV D Datashest

CiL2AT Dene M FVWR | lear's Coida
Figure 4.24. Communication Interface Selection

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

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

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

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

Figure 4.25. Write Design to DUT

Or on any configuration page in the wizard:

wp | writetoFP || <Back || Next> || Finish || cancel |

Figure 4.26. Write to FP
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When you initiate a project write to the DUT, CBPro will first try to verify the DUT 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 Si538x/4x
devices.

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

(@) ClockBuilder Pro v2.15 l=[@] & ]

EVB Error
There was an error readying the DUT for programming:

unable to determine device part number

Project write aborted

Figure 4.27. Error Message
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4.3.2.2 Using the CBPro Dashboard with In-socket Devices

In the design dashboard, you will see a pulldown to configure the host interface between the CBPro Dongle and the socket. If the con-
nected 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.

ifii Field Programmer Detected i Field Programmer Detected

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

Figure 4.28. Socket Compatibility

Click the interface pulldown, configure the interface, and click the slider power to turn on the socket power. For firmware based devices
(e.g. Si5383), the 12C address and bus speed need to be configured. For non-firmware based devices (e.g. Si5340, Si5341), the com-
munication protocol and the 1/O voltage need to be configured. If the communication protocol is 12C, the address and bus speed will
need to be configured, as shown in the figure below.

Note: Manually powering up the socket is an optional step. If you click the “Write Design to DUT” button, CBPro will automatically pow-
er 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.

i Field Programmer Detected
"7 Target  Socket, QfNas | [[Eil e

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

LR

[Ty . 1 F AL
! Field Programmer Detected @ Protocol = SPI 4-Wire
Target: Socket LGAS6 | ol 4mm 1 = SEL s
- ) [2C
Interface: | [2C Address Ox6C / 108d; 100 kHz; 3.3V [+] [= Export
You can e 1/0 Voltage Py n ble for
Write | 1>c address | Ox6C 108 a in-system
7-bit address, range 1-127 12C Address OX6C 108 B
B EE_ECL* I12C Bus Speed l 100 kHz ﬂ e f 7-bit address, range 1-127
ou can € e for | i
in-system programmimg: : Docum 12C Bus SPEE(I 100 kHz n

5i5345/4¢
Si5345/44M eV D DSt
Si5344 Rev D EVB User's Guide

Figure 4.29. Interface Settings
Once configured, you can write out your design to the device by clicking the Write Design to DUT button:

Field Programmer Detected
" Target socket LGAS [ |

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

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

Figure 4.30. Write Design to DUT

Or on any configuration page in the wizard:
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we) | writetoFP || <Back || Next> || Finish || cancel |

Figure 4.31. 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

i Field Programmer Detected
Field Programmer[ NVM Program Tool ] [ EVB GUIL ]

Figure 4.32. 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:

L RN IR N

Design ID:

Control Device Family | No Selection

Protocol (7 SPL 4-Wire
() SPI 3-Wire
® 12¢
/O Voltage 33V +]
| I2CAddress  ox68 | 104 |8

7-bit address, range 1-127

~, 1CBusspeed |400kiz [

) £3

Figure 4.33. Select Device Family Prompt

If a socket is connected, the family is auto selected based on the socket. The tool polls for socket state every 500 milliseconds and will

detect if a socket is present or has been changed.

silabs.com | Building a more connected world.
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-Field Programmer
amily: Si1538x/4x (not
firmware based)
Target: Socket, QFMN44

Socket Power: :m

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

Part Number: ---
Design 1D: ==

Figure 4.34. Socket Detected, Auto-selected Family Prompt
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4.3.4 Using the EVB GUI with In-system Devices

Connect the CBPro Dongle to the PCB mounted device. Refer to Section 4.2 In-System Firmware / NVM Programming for information
to connect the CBPro Dongle to your hardware. Click the Config button and click the Device Family pulldown to select either a firmware

based device or a non-firmware based device. Then configure the communication protocol, bus speed and I/O voltage (non-firmware
devices) for the device, as shown in the figure below.

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

Field Programmer

Family: Si538x/4x (not
firmware based)
Target: Wired to PCB (serial)

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

Field Programmer

Part Number: ---
Family: Si5383/84 (firmware DesignID:  ---
based)
Target: Wired to PCB (senal)

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

Control  Device Family ‘ Si538%/4x (not firmware based) ﬂ
Field Programmer

Part Number: --- .
Family: Si538%/4x (not Desian ID: protocol ) sp14-wire
esign[D: --- ~ )
firmware based) ") SPI 3-Wire
Target: Wired to PCB (serial) ®12c
Interface: SPI 4-Wire; 1 MHz; 7 i
3.3V Control Device Family | 5i5383/84 (firmware based) || /0 Valtage |33V -]
Part Numbejgae-- I2C Address | ox6C 108 a I2C Address | Dx6C 108 a
Design ID:

7-bit address, range 1-127

7-bit address, range 1-127

Scan I2CBusSpeed | 100kHz [ T I2CBusSpeed | 100kHz [

Figure 4.35. Configuring an In-system Device

After the configuration is complete, click the Scan button. The Part Number and Design ID fields should update with the device informa-
tion along with the Info tab fields, as shown in Figure 4.36 In-System Scan Prompt and DUT Register Editor Tab on page 28. Now 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.

silabs.com | Building a more connected world.
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Field Programmer Identification:

Serial Number: | 00-00-04-06-2C-CE |
DUT ID Registers: | Refresh ID Registers
FIRMWARE_TYPE | Production

FIRMWARE_MAJOR_REV | 1

FIRMWARE_MIMOR_REV | ]

|
|
|
FIRMWARE_BUILD ‘19 |
DEVICE_PN_BASE | 5i5383 |
DIE_REV | B1 |
DEVICE_REV: D |
VCO_VARIANT o |
R TEMP_GRADE | Industrial |
Family: Si5383/84 (firmware PKG_ID '3 |
based)
) ) BASELINE_ID ET: |
Target: Wired to PCB (serial)
Interface: [2C Address 0x6C / DEVICE_GRADE | A |
108d; 100 kHz; 3.3V OPN_ID | 06791 |
Part Number: Si5383A-D06791-GM OPN_REVISION o |
DesignID:  5383EVB1
DESIGN_ID | 5383EVE1 |
| Config || scan |dummm TOOL_VERSION | ClockBuilderPro v2.14.3.0 |

Figure 4.36. In-System Scan Prompt and DUT Register Editor Tab
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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.

Note: For firmware based devices the communication protocol available is I12C with a 3.3 volt I/0 voltage. For non-firmware based devi-
ces, there is a selection of SPI 4-wire, SPI 3-wire, or 12C and the 1/O voltage must be selected.

Field Programmer

Family: Si538x/4x (not
firmware based)

Target: Socket, QFNG4

Socket Power: m

. [Faldp Interface: 12C Address 0x6C /
_ [ el Frogrammer 108d; 100 kHz; 3.3V

Family: S15383/84 (firmware
based) Part Mumber: ---
Target: Socket, LGAS6 Design ID: -
Field Programmer Socket Power: m
Family: 5i5383/84 (firmware Interface: 12C Address 0x6C /
based) 108d; 100 kHz; 3.3V Control  Protocol () SPI 4-Wire
Target: Socket, LGAS6 ) SPI 3-Wire

Part Mumber: ---

Socket Power: Em Design ID: . ® 12

Interface: 12C Address 0x6C /

108¢: 100 kHz: 3.3V O Voltage 33V ]
Part Numtl— Control| 12C Address | 0x6C 108 [ RCAddress |ox6c || 108 [

Design 1D - 7-bit address, range 1-127 7-bit address, range 1-127

2CBusSpeed |100kHz [ I2CBusSpeed | 100kHz  [J

Figure 4.37. 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 fields, as shown in Figure 4.38 In-Socket Scan Prompt and DUT Register
Editor Tab on page 30. Now 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.
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Field Programmer Identification:

Serial Number: | 00-00-04-06-2C-CE |
DUT ID Registers: | Refresh ID Registers
FIRMWARE_TYPE | Unknown

FIRMWARE_MAJOR_REV | 0

FIRMWARE_MIMOR_REV | 17

|
|
|
FIRMWARE_BUILD o |
DEVICE_PN_BASE ' 5i5383 |
DIE_REV 'B1 |
DEVICE_REV: D |
Field Programmer VCO_VARIANT | o |
Family: 5i5383/84 (firmware TEMP_GRADE | Industrial |
based)

PKG_ID '3 |

Target: Socket, LGAS6
Socket Power: m:] - BASELINE ID | 18 |
Interface: [2C Address 0x6C / DEVICE_GRADE | A |
108d: 100 kHz; 3.3V OPM_ID | 06791 |
Part Number: Si5383A-D06791-GM OPN_REVISION 0 |
Design ID: (empty) DESIGN_ID | |
| config || Scan | TOOL_VERSION | ClockBuilderpro v2.11.4.0 |

Figure 4.38. In-Socket Scan Prompt and DUT Register Editor Tab
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UG286: ClockBuilderPro™ Field Programmer Kit

1233Tys [=asT sbelTon ool

— 021567

r¢ ane TE] < BMaHSTSTOZI L
z
B
T

)

ol aas

Fatel:] 198 [ <108 b
Wyds Y35 <wWOs b
YOOA BOIA
= an 0ol woxJ sTeubTs DTI
= = = P
= ™
sn o o 0 WBFT < MBF T Y
aNe  ang 0T oz al Sl [ o
g z o = mw = [15] ] ~
ra REUEEER o ¥ BNOHS T 0Tl L ~
18N8 29R ) | o
El v -
LIEvaLT N ©
= Js £
“adoor g £l [
puoieq burtpeoT o i 4 <
goueyToedes pue olmaga NoW oo o
S3UTT &ng buol IoJ (/2]
AoJeISTeo0E ©ng ST E
H QoW wox3 sTeubIe Idg )
olmagn [C)
£71 BEY MWL < 88070y ETL tss) w
[a]
ETL MI8LL < o8 £ o8} n.U
ETL 0105 WS < oIoEVIS €7 tmsow [14
o
om
£ 0081y ) T O E R E < Y (&)
208 zor v ok 0 - N
Ina o3 sTeubts soY = oM 0oy & god — N = n
ue [EE] iln
QTI puE IdF ; : o PRTLIAGTN [
L 8NT00S I NoM 8302 o >
3 953 A 5> 008 W NaW L tosTUY o
v £°8 —
g T
~ B [E | ¥ 0L o w 5
= A = 2
eng 1ds syl R lﬁ z = = o5 = o
103 gdn-TIngd ane ain I . _v|1_\ =
2TqRYIITAS 3 410 !
SIS e I 8eD L a0 9
P NI Nd 14 @Y v 3 5 nko 5ED o
= o ENI g NI N4 148198 L " €a o
- on ZhI g < M3 Nd_IdS 0108 ¥OS 3 09y Q
e < NINdIdS 008 ¥ NoM L — - c
s o ada  NIKW oA c
T_Q, o = 3
] H “1dS 8ITH-F o
e Elgai] puEe SIT#-£ USDMIS(] [
Pt o (= |z |w ) Butyo3TMs SMOTTY Is3JTUS =
T242T 2beiTon <
(0STKW) 0dS T¥ IdS @©
D
A5 c
S
=
m
]
o
[7/]
o]
L
)




UG286: ClockBuilderPro™ Field Programmer Kit

CBPROG-DONGLE Schematic
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Figure 5.3. CBPROG-DONGLE Schematic (3 of 3)
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UG286: ClockBuilderPro™ Field Programmer Kit
CBPROG-DONGLE Schematic
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Figure 5.4. 64-Pin Socket Board Schematic
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UG286: ClockBuilderPro™ Field Programmer Kit
CBPROG-DONGLE Schematic
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Figure 5.6. 44-Pin Socket Board Schematic
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Figure 5.7. Si5332 48-Pin Socket Board Schematic
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Figure 5.8. Si5332 40-Pin Socket Board Schematic
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UG286: ClockBuilderPro™ Field Programmer Kit

Bill of Materials

6. Bill of Materials

6.1 CBPROG-DONGLE Bill of Materials

[ Jouantity | Reference Jvalue JRating_[voitage |Tolerance frype [pcB Footprint _|ManufacturerPN __[Manufacturer |
C2C3C8Cl1C26
9 C28C30C31C32 1uF 16V +10% X7R C0603 C0603X7R160-105K Venkel
3 C24C27C29 0.01uF 16v +20% X7R C0603 C0603X7R160-103M Venkel
1 C39 33pF 25V +10% CoG C0402 C0402C0G250-330K Venkel
C4C6Cl2C13
C14 C35C36 C37
9 C38 0.1uF 1ov +10% X7R C0402 | CO402L C0402X7R100-104K Venkel
2 C5C25 4.7uF 1ov +20% X7R C1206 C1206X7R100-475M Venkel
1 a9 10uF 1ov +20% X7R C1206 C1206X7R100-106M Venkel
2 D14 D15 LTL-14CHJ 20mA LED-T1-KK LTL-14CHJ LITE-ON TECHNOLOGY CORP
1 D5 SPO503BAHT 300mW 20V TVS SOT143-AKKK|SOT143 SPO503BAHTG Littlefuse
D6 D7 D8 D9 D10
7 D11 D12 GLOST-E3-08 5A 11v Dual Commen Anode. SOT23-123 GLO5T-E3-08 Vishay
1 FB1 22 Ohm 6000mA SMT L0805 BLM21PG220SN1 MuRata
1 12 USB Type B UsB CONN-USB-B 61729-0010BLF FCl
1 13 ENCLOSURE N/A Emulator7045 Shanghai Zhongringda Electronics
4 RLR11R12R65 1K 1/16W 1% ThickFilm R0402 CR0402-16W-1001F Venkel
R13 R16 R26 R27
R40 R41 R42 R43
10 R53 R67 10K 1/16W +1% ThickFilm R0402| RO402L CR0O402-16W-1002F Venkel
4 R14 R15R24 R25 2.49K 1/16W +1% ThickFilm R0402 CR0O402-16W-2491F Venkel
1 R28 1.0 1/16W +1% ThickFilm R0402 CR0O402-16W-1R0O0F Venkel
R29 R30 R31 R32
8 R35R37R33R68 0O 1A ThickFilm R0402| RO402L CR0402-16W-000 Venkel
1 R3 100 1/16W +1% ThickFilm R0O402 CR0402-16W-1000F Venkel
1 R33 4.42K 1/16W +1% ThickFilm R0402 CR0O402-16W-4421F Venkel
1 R34 9.53K 1/16W +1% ThickFilm R0O402 CR0402-16W-3531F Venkel
1 R36 5.9K 1/16W +1% ThickFilm R0O402 CR0402-16W-5501F Venkel
2 R3G R66 1.0 3/4w +1% ThickFilm R1210 CRCW12101ROOFKEAHP Vishay Dale
2 R44 R47 8.06K 1/16W +0.1% +I5PPM R0O402 TFCRO402-16W-E-8061B Venkel
2 R45R43 17.4K 1/16W +1% ThickFilm R0O402 CR0O402-16W-1742F Venkel
2 R46 R4S 21.5K 1/16W +1% ThickFilm R0402 CR0O402-16W-2152F Venkel
2 R50R51 20K 1/10W 1% ThickFilm R0O603 CRO603-10W-2002F Venkel
4 R55 R56 R57 R58 402 1/16W 1% ThickFilm R0402 CR0402-16W-4020F Venkel
1 R62 499 1/16W 1% ThickFilm R0402| RO402L CR0402-16W-4530F Venkel
2 R63 R64 470 1/16W 5% ThickFilm R0402 CR0402-16W-471) Venkel
2 R9 R10 10.0K 1/10W 0.1% +25PPM R0O603 ERA-3AEB103V Panasonic
2 SF1SF2 BUMPER RUBBER_FOQT_0.250" $15382 3M
v Jouantity | Reference_Jvalue __________[Ratine__|voltage__[Tolerance _[Type ___[Pc8 Footprint ______[ManufacturerPN _____|Vanufacturer __|
2 SF3SF4 SPACER N/A 7363 Keystone Electronics
1 u1 DS2431 SOI6N4.45P1.27 DS2431P+ Maxim
1 U1z TPS76201 100mA LDO SOT5N2.8P0.95 TPS76201DBY Tl
2 U13ui4 TPS79501 500mA LDO DFN8N3.0P0.65E2.4X1.65 TPS79501DRBT Tl
1 ule ADG718 SOT6N2.8P0.95 ADG713BRTZ Analog Devices
1 U1z NLSV1T244 .8-4.5v Buffer UDFN6N1P0.4 NLSV1T244MUTBG On Semi
1 u2 C8051F330 Mcu QFP48NI9X5P0.5 CF380P1104AGQ, SiLabs
2 U3 us ADG712 TSSOP16N6.4P0.65 ADG712BRU Analog Devices
1 us LTC4311 5.5V SC70-6N2.1P0.65 LTC4311CSCO#TRMPBF Linear Technology
1 ué PCAS517D 12¢ SO8N6.0P1.27 PCAS517D NXP
1 X1 2X5 Header Shrouded CONN2X5-RA-SBH11 SBH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturerPN Manufacturer
NI 2 C10C40 1uF 16V +10% X7R C0603 CO603X7R160-105K Venkel
NI 1 C7 0.1uF 10V +10% X7R €0402| CO402L CO402X7R100-104K Venkel
NI 1 IPL HEADER 4X1 Header CONN-1X4 [TSW-104-07-T-S Samtec
NI 2 R60 R61 0 1A ThickFilm RO603 CR0603-16W-000 Venkel
TP1 TP2 TP3 TP9
NI 5 TP10 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 1 TP7 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP3 BLACK Loop TESTPOINT 151-203-RC Kobiconn
NI 1 U4 AD8628 5V OPAMP SOT23-5N [AD8628AUJ-R2 Analog Devices
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UG286: ClockBuilderPro™ Field Programmer Kit
Bill of Materials

6.2 Si538x4x-64SKT-DK Socket Board BOM

v Jouantiy | Reference_Jvalue _______[rating__|voitage _[Tolerance_Jrype __|PcB Footprint_______|Manufactureren ______[Manufacturer ]
6 C1C2C3C4C5C6 0.1uF 10V +10% X7R €0402| Co402L C0402X7R100-104K Venkel
2 c7¢8 10uF 1ov +20% X7R C1206 C1206X7R100-106M Venkel
1 R2 (0] 1A ThickFilm R0402 |RO402L CR0O402-16W-000 Venkel
4 SF1SF2SF3SF4 BUMPER RUBBER_FOOT_SMALL S161A6 3M
1 u1 64QFN-SKT, 5x5x0.5mm QFN QFN64ANIXIPO.5-SKT-WELLS-CTI 790-42064-101G Sensata
1 uz2 DS2431 SOI6N4.45P1.27 DS2431P+ Maxim
1 X1 2X5 FEMALE CONN CONNZX5-FRA-SFH11 SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturerPN Manufacturer
NI 1 R1 1K 1/16W +1% ThickFilm R0O402 [CR0O402-16W-1001F Venkel
NI 1 R3 20K 1/16W +1% ThickFilm R0O402 [CR0O402-16W-2002F Venkel
NI 3| TP1TP2TP3 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 2 TP4TP5 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP6 BLACK Loop TESTPOINT 151-203-RC Kobiconn

6.3 Si538x4x-56SKT-DK Socket Board Bill of Materials

v louantity | Reference _vae ___________[Rating__|voitage _|Tolerance_[Type P8 Footprint ______[ManufacturerPN ______[Manufacturer |
C1C2C5C6C7C8
7 o] 0.1uF 1ov +10% X7R C0402|Co402L C0402X7R100-104K Venkel
2 cca 10uF 1ov +20% X7R C1206 C1206X7R100-106M Venkel
R1 R2 R7 R8 R9
7 R10R11 1K 1/16W *1% ThickFilm R0O603 CROG03-16W-1001F Venkel
2 R12 R13 0 1A ThickFilm RO603 |[RO603L CR0O603-16W-000 Venkel
4 R3R4R5R6 47K 1/10W +1% ThickFilm R0O603 CRO603-10W-4701F Venkel
4 SF1SF2SF3SF4 BUMPER RUBBER_FOOT_SMALL SI61A6 M
1 u1 G56LGA-SKT, 8x8x0.5mm LGA QFN56N8X8P0.5-SKT-WELLS-CTI 790-42056-101G Sensata
1 uz Ds2431 SOJEN4.45P1.27 DS2431P+ Maxim
1 X1 2X5 FEMALE CONN CONN2X5-FRA-SFH11 SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint f: erPN Manufacturer
NI 2 TP1TP2 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 3] TP3TP5TP6 |BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP4 IBLACK Loop TESTPOINT 151-203-RC Kobiconn

6.4 Si538x4x-44SKT-DK Socket Board Bill of Materials

v Jouantity | Reference_[valve _________|Ratine_[voitage |rolerance_[rype ___lpcB Footprint_______|VanufacturerpN ______|Manufacturer ____|
5 C1C2C3C4C5 0.1uF 1oV +10% X7R C0402| Co402L C0402X7R100-104K Venkel
2 w6y 10uF 1oV +20% X7R C1206 C1206X7R100-106M Venkel
1 R2 0 1A ThickFilm R0402|R0402L CR0402-16W-000 Venkel
4 SF1SF2 SF3SF4 BUMPER RUBBER_FOOT_SMALL SI61A6 3m
1 u1 44QFN-SKT, 7x7x0.5mm QFN QFN44N7X7P0.5-SKT-WELLS-CTI 790-41044-101G Sensata
1 uz2 DS2431 SOJI6N4.45P1.27 DS2431P+ Maxim
1 X2 2X5 FEMALE CONN CONNZ2X5-FRA-SFH11 SFH11-PBPC-DO5-RA-BK Sullins Connector Solutions
Not Installed Components
NI Quantity Reference Value Rating Voltage Tolerance Type PCB_Footprint ManufacturerPN Manufacturer
NI 1 R1 1K 1/16W +1% ThickFilm R0402 CR0402-16W-1001F Venkel
NI 1 R3 182 1/16W +1% ThickFilm R0402 CR0402-16W-1820F Venkel
NI 3] TP1TP2TP3 RED Loop TESTPOINT 151-207-RC Kobiconn
NI 3] TP4TP5 TP6 BLUE Loop TESTPOINT 151-205-RC Kobiconn
NI 1 TP7 BLACK Loop TESTPOINT 151-203-RC Kobiconn
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6.5 Si5332-48SKT-DK Socket Board Bill of Materials

| Eval Board Name

[si5332-485KT

| Revision

J1.0

CreationDate

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

7.1 Why can’t | communicate with the device on my hardware using the CBPro Dongle?

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

General Steps to Resolve a Communication Issue (Non-Firmware based devices)
1. Verify which communication protocol your hardware is using — SPI or 12C.
2. Verify the voltage level on the I12C_SEL control pin on the DUT. This level 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.

3. Verify the value of the I0_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 I0_VDD_SEL is 1, the 1/0 Voltage setting should 3.3V. If you do not know this value, you can try both voltages to deter-
mine which voltage level will work successfully.

4.1f 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 12C address. If these are connected to the CBPro Dongle, they are both driven low.

General Steps to Resolve a Communication Issue (Firmware based devices)
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 Dongle, they are both driven low.
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Communication Error Using the Design Dashboard Window

If the design dashboard experiences an error communicating the device, the following error window will appear.

.
Open Sample Design - ClockBuilder Pro l=[®] = |

ClockBuilder Pro v21s . SILICON LABS

Design Dashboard ¥ Configuring 5i5342 Rev D

Loaded sample design 5342EVBZ2. You can review or edit the configuration by clicking a link in the "Edit Configuration with Wizard"
section below or using the pulldown step menu above.

Xk Edit Configuration with Wizard Field Programmer Detected

Design ID & Notes - Revision - Host Interface - XA/XB - "™ Target Wired to PCB (serial)
Free Run - ZDM - Inputs - Input Select - Qutputs - Planner - N ey —— n
DCO - Qutput Skew - Qutput Drivers - DSPLL - LOS - QOF - i il o e

LOL- INTR i TP ———r— N
LOL-INTR masaUT_LL\Open EVB GUI

() ClockBuilder Pro v2.15

% Save Design to F 0 Field Programmer Error

Your configuration is There was an efror readying the DUT for programming: on to a format suitable for
opened in ClockBuildy unable to determine device part number
Project write aborted

= i
Design Report WWW
You can view a design report (text) or create a Si5345/44/42 Rev D Family Reference Manual

draft datasheet addendum (PDF) for your design. Si5345/44/42 Rev D Datasheet
515342 Rev D EVB User’s Guide

&% Silicon Labs Cloud Services o Ask for Help
You can create a custom part number for your design, Have a question about your design? Click here to get assistance.

which can be used to order factory pre-programmed
devices. Or request a phase noise report for this design.

@ Frequency Plan Valid @ Design OK Pd: 728 mW, Tj: 86 °C l Home ] [ Close

Figure 7.1. 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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Open Sample Design - ClockBuilder Pro

ClockBuilder Pro v21s .

Design Dashboard ¥

section below or using the pulldown step menu above.

R

Edit Configuration with Wizard
Design ID & Notes - Revision - Host Interface - XA/XB -

Free Run - ZDM - Inputs - Input Select - Qutputs - Planner -
DCO - Qutput Skew - OQutput Drivers - DSPLL - LOS - OOF -
LOL-INTR

Save Design to Project File
Your configuration is stored to a project file, which can be
opened in ClockBuilder Pro at a later time.

Design Report & Datasheet Addendum

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

&

Silicon Labs Cloud Services

You can create a custom part number for your design,
which can be used to order factory pre-pregrammed
devices. Or request a phase noise report for this design.

@ Freqguency Plan Valid @ Design OK Pd: 728 mW, Tj: 86 °C

| =

SILICON

B = |

LABS

Configuring Si5342 Rev D

Loaded sample design 5342EVB2. You can review or edit the configuration by clicking a link in the "Edit Configuration with Wizard”

: Field Programmer Detected

Target:  Wired to PCB (serial)

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

Write | protocol

Export

You can € 1/ Voltage
in-system 9
12C Address

Docum

12C Bus Speed
515345/44

Sis345/447A 7 REVD Datashest

515342 Rev D EVE User's

a00kHz 4

() SP1 4-Wire
) SPI 3-Wire Tand?2
@ 12c
ble for
-
CERET - |
7-bit address, range 1-127 - 4

g

Guide

Ask for Help

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

Home ” Close

Figure 7.2. Design Dashboard Communication Error Solution
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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 will appear after the Scan for Device button is
pressed.

|1

(@) NVM Program Tool - ClockBuilder Pro v2.15 (=[=] = ]

Field Programmer Mode: Wired to Board (Mo Socket Detected)

Target Device: | 5i538x/4x (not firmware based) E|

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

Project File: - Select Project .. || Clear

Project File Created By:  --- [ l

3 OPN Lookup
Project Part: ---
Project Design ID: ---
Project Design Check: ---
Project File NWVM Hash: -—- o
Device Part Number: Error communicating with device Scan for Device ] [ Clear ]

Device Design ID: ---
Device NWVM State: ---

# Valid Burns:

# Bums with Error:

Figure 7.3. Burn NVM Error Message

The following window shows how to adjust the communication settings of the dashboard to resolve communication error.

i |
NVM Program Tool - ClockBuilder Pro v2.15 l=l@] % |

Field Programmer Mode: Wired to Board (Mo Socket Detected)

Target Device: | SiS38x%/4x (not firmware based) n

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

Project File: Protocol () SPI 4-Wire | Select Project ..

Project File Created By: ) SPI 3-Wire 1and?2 [ OPN Lookup ]
Project Part: @ 12C

Project Design ID:

Project Design Check: 1/0 Voltage = 3

Project File NVM Hash:

I2C Address | 0x6C | 108 8
Device Part Number: 7-bit address, range 1-127 4 Scan for Device ] [ Clear ]
Device Design ID: —_—
Device NVM State: 12 Bus Speed | | 400kHz [
# Valid Burns: 0
# Bums with Error: 0

Figure 7.4. 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.

@ Field Programmer - ClockBuilder Pro | = | = P |
File Help

| Info. | DUT Register Editor | Status Registers ~ | Field Programmer

. . . “ | | Family: Si538x/4x {not

Field P Identification:

ie Togrammer entification: frmware based)

Serial Number: | 00-00-04-06-2¢-CE Target: Wired to PCB (seria)
- — Interface: 12C Address 0x6C /
DUT ID Registers: Refresh ID Registers

= = 108d; 400 kHz; 3.3V

DEVICE_PN_BASE
Part Number: -ERR-

DesignID:  -ERR-
s
TEMP_GRADE -

PKGID - Control Registers

DIE_REV

Soft Reset and
BASELINE_ID Calibration

DEVICE_GRADE
OPN_ID
OPN_REVISION

DESIGN_ID

e DSPLLD_SOFTRESET
|Fi|tered ﬂ |Auto Scroll: On ﬂ [ Insert Marker ] [ Clear ] [ Copy to Clipboard ] [ o ]

Hard Reset, Sync, &
Timestamp _|Source | Message 00000000 ]| Power Down

operation failed on MCU: ertor code OxFA {general failure) FW83_HARD_RST
09:43:40.988 EVB Starting Read DUT Byte{address=0x0000)
error Read_DUT_Byte(address=0x0000} => [2C Wrte(i2c bus=1, i2c_slave_address=0x6C, data=0x0100}

cperation failed on MCU; error code 0xFA (general failure)
09:43:40.991 EVE Starting Read_DUT_Byte{address=0x026B) PDN:

09:43:40.992 | EVE error Read_DUT_Byte{address=0x026B) => [2C_Write(i2c_bus=1, 12c_slave_address=0x6C, data=0x0102):
operation failed on MCU; error code OxFA [general failure)

Frequency Adjust -

EVB Firmware 0.70 | Device Unknown (scan needed) | Field P Wired to PCB (serial); $i538x/4x (not firmware based]; [2C Address Ox6C / 108d; 400 kiz: 3.3V

Figure 7.5. EVB GUI 12C Error

The following window shows an example of the error produced when the EVB GUI experiences an SPI error.
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() Field Programmer - ClockBuilder Pro [=[=] = |
File Help
| Info | DUT Register Editor | Status Registers | ~ | Field Programmer
i ifi i = | | Family: Si538x/4x (not
Field Programmer Identification: firrware based)
Serial Number: 00-00-04-06-2C-CE Target: Wired to PCB (serial)
. - Interface: SPI 4-Wire; 12 MHz;
DUT ID Registers: R 33V

DEVICE_PN_BASE -
Part Number: -ERR-

DIE_REV o Design ID: I
DEVICE_REV: -
:
TEMP_GRADE -
PKG_ID Control Registers ‘
Soft Reset and
BASELINE_ID - . .
- Calibration
DEVICE_GRADE -
OPN_ID -
OPN_REVISION -
DESIGN_ID -
Log
|Fi|lered ﬂ |Aulo Scroll: On ﬂ [ Insert Marker ] [ Clear ] [ Copy to Clipboard ] [ Pause ]

Timestamp_[Source _[Mesage || power Down

09:44:32.826 EVB starting Read_DUT_Byte(address=0x0270)

09:44:32.829 EVB finished Read_DUT_Byte(address=0x0270) => OXFF RST_REG

09:44:32.829 EVB Starting Read_DUT_Byte(address=0x0271) SYH

09:44:32.833  EVB finished Read_DUT_Byte(address=0x0271) => OxFF PON:

09:44:32.833  EVB Starting Read_DUT_Byte(address=0x0272)

09:44:32.837 EVB finished Read_DUT_Byte(address=0x0272) => OxFF v Frequency Adjust }
EVB Firmware 0.70 | Device Unknown (scan needed) | Field F Wired to PCB (serial); Si538x/4x (not firmware based); SP14-Wire; 12 MHz; 3.3V ClockBuilder Pro v2.15 [2017-05-10]

Figure 7.6. EVB GUI SPI Error

The following window shows how to change the communication settings using the EVB GUI window.
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[ Field Programmer - ClackBuilder Pro =8| ®8 |
| Fie Help
|| tnfo | DUT Register Editor | Status Registers | ~ | Field Programmer
i Family: SiS3Bu/ax (ot
Field P@ramm Identification: ) fomars Baserd)
Serial Number: 00-00-04-06-2C-CE Target: Wired to PCE (serial)
| i 5 - = Interface: 12C Address 0x68 /
DUT ID Registers: 3 e 104d; 400 kHz: 1.3V
DEVICE_PN_BASE
SR Part Number: ---
DIE_REV DesignID: -
DEVICE_REV:
. (sen ]
TEMP_GRADE : =
PKG_ID Control Device Family | 5i538x/4x (not firmware based) n
BASELINE_ID @)
= Protocol SPI4-Wire
DEVICE_GRADE  spr3-wire 48 1 and 2
OPNID B
OPN_REVISION YO Voltage | 18V [+ |— 3
DESIGN 1D ——
12C Address | | 0x68 104 @
| TOOL_VERSION R
7-bit address, range 1-127
_ Eeerele -
12C Bus Speed | 400 kiz
| PON:
tog o Frequency Adjust
Filtered | AutoScrolton [ [ InsertMarker | [ Clear | [ CopytoClipboard | [ Pause | :
pELT.y - 23 By JEF] = > O .
111354167 EvE Starting Read_DUT_Byte{address=0x0270)
11:13:54170 EVE finished Read_DUT_Byte{address=0x0270) => OxFF
111354170 EVE Starting Read_DUT_Byte(address=0n0271)
11354175 EVE finished Read_DUT_Byte(address=0x0271) => OxFF
111354175 EVE Starting Read_DUT_Byte{address=0x0272)
|11:13:54.181 Eve finished Read_DUT_| 2) => OaFF v
EVS Firmware 0.70 | Device needed) | Field Wired to PCB (seriai); Si538x/4x (not firmware based; 12C Address (68 / 104d; 400 kiz; LBV ClockBuilder Pro v2.15 [2017-05-10)

Figure 7.7. EVB GUI Solution
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7.2 Why do | have a communication error when | write my new project to the Si534x-8x device?

New Plan Changes the 10_VDD_SEL Bit (Register 0x0943[0]) Value

In order for the CBPro Dongle to communicate with the device correctly, the dongle’s 10 voltage needs to match the I0_VDD_SEL bit in

the device. If the plan changes this bit during the writing process, communication will fail. To determine if the new plan is changing this
bit, perform the following steps:

* Read the current value in the device by using the DUT Register Editor tab in the EVB GUI window.

» Determine if the new plan changes the value. This can be done by looking at 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 |O_VDD_SEL refer to 7.3 How do | write a project
file to the device that changes the I/O Power Supply setting in Si534x-8x 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 7.3 How do | write a project
file to the device that changes the I/O Power Supply setting in Si534x-8x devices (I0_VDD_SEL bit)?

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

P

o ppor i 166 ks

Fieres [ Ao scroton [ [ merver ] (e ([Gopyo cippoms | [_roe |

ke o 2352017510

Figure 7.8. Read I0_VDD_SEL Bit from Device

The following window shows how to determine the value of the IO_VDD_SEL bit that will be written to the device from the project file
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[ Open Sample Design - ClockBuilder Pro |ﬂ|
ClockBuilder Pro v2as % SILICON LABS
Step 3 of 12 - Host Interface ¥ Configuring Si5341 Rev D

Configuration and operation of the Si5341 is controlled by reading and writing registers SPI Mode
using the [2C or SPIinterface. The [2C_SEL pin selects between [2C or SPI operation. @ 4-Wire
I’(_: . 5P1 4-Wire SPI3-Wire 4-wire SPI has separate serial data in and data
12C_SEL pin = High 12C_SEL pin= Low 12C_SEL pin = Low out pins {SDI and SDO) which are
1.:{ 33{\; Li\l’ 1{; S 2w unidirectional signals.
o 1BV 18V 3:\-' 1.1\.' mHm—rE\_r"E:m [CANES Hm-,._‘\ V_DDA woD O 3_,‘\!“9 - - .
18y (" r'crosT ) (~vooa voD ) S fu ol s S 3-wire SPI has a single serial data SDIO pin
' 5D [ sDa 5ol |«— spo ?Lﬁ : ss[;i which is bidirectional.
SCLK | SCLE SCLE |—3»| SCLK
) Sis341 ) Si5341 Y Si5341
Base I2C Address
3 agy 33V 18V 3 50 iy Rl The upper 5-bits of the 12C address are
- 2C+ v:m vﬁn, SPIHOST VDDA VDDV (o posT ) VDG4 VDD configurable. The lower 2-bits are controlled using
Host | rewost % s Bl = the A0 and AL pins on the Si5341.
3.3V sm-'l ¥ sDA 500 —| sm soio |« spio
SOLK »| SCLE SOI |4 s00 sclk [—# sou Address:
SCLE [—| SCLK
L J | sis3a1 ) 55341 5i5341

6 5 4 3 2 1 o
7 Power Supply aan-a

@ VDD (Core) Address Range: 116d to 119d / 0x74 to Ox77
The serial interface pins are always 3.3V tolerant, even when the device's VDD pin is
_supplied from a 1.8V source. The status outputs will have a VOH of ~ 1.8V. The control o Host interface registers defined by this page
inputs are 3.3V tolerant. —~10_VDD_SEL, SPI_3WIRE, and 12C_ADDR —
) VDDA (3.3V) are not written to EVBs. They are included in
When the I2C or SPI host is operating at 3.3V and device at VDD=1.8V, this option must exports and orderable part number non-
be selected. This will ensure that both the host and the serial interface are operating at volatile memory. See the Family Reference
the optimum voltage thresholds. The status outputs will have a VOH of ~ 3.3V and the Manual for more information.

contrel inputs expect 3.3V CMOS levels.

@ Frequency Plan Valid @Design oK Pd: 1.268 W, Tj: 97 °C [ writetoFP || <Back |[ Next> |[ Finish || cancel

Figure 7.9. Determine the Value of I0_VDD_SEL Bit Written to Device
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7.3 How do | write a project file to the device that changes the 1/0 Power Supply setting in Si534x-8x 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 chang-
ing the I0_VDD_SEL value (change the field programmer 1/O Voltage to match new value for |I0_VDD_SEL).

3. Write the new plan to the device.

Scan for device

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

Error after Scan?

Read Register
0x0943

0x0943 = 0x007?

In New Plan Write Register In New Plan Write Register
0x0943 = 0x00?, 0x0943 = 0x01 0x0943 = 0x01? 0x0943 = 0x00

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

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

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

Write New Plan

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

to the Device

Figure 7.10. General Steps to Change 1/0 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.

’mc\xmuihﬂpmwmrd-siioonhbs =@ B
' ClockBuilder Pro Wizard o
siLicoN LABS | We Make Timing Simple O

Work With a Design Quick Links

[® Create New Design Clock Generators & Jitter Attenuators
dge Base

Custom Part Number Lookup
ClockBuilder Go iOS App

@8 Open Design Project File

Open Sample Design Applications Documentation

S 10/40/100G Line Card White P.
# Field Programmer Detected e MImhar BImx L aper

 Cloud Data Centers White Paper
Field Programmer | NVM Program Tool - 3 o R
Optimizing Si534x Jitter Performance App Note

SyncF and IEEE 1588 App Note

ClockBuilder Pro Documentation

CBPro Overview

CBPro Tools & Support for In-System Programming
Includes walkthroughs of frequency-on-the-fly, full configuration, and
partial configuration programiming scenarios.

CLI User's Guide

Release Notes + Knowledge Base

Version 2.15
Built on 5/10/2017

Figure 7.11. 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 appro-
priate 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:

f Field Programmer
Family: Si538x/4x (not Ere Fecormmmies
firmware based) Family: Si538x/4x (not
| Target: Socket, QFNG4 firmware based)
- :m Target: Wired to PCB (senal)
L TONES: | 4= ) Interface:  SPI4-Wire; 12 MHz;
| Interface: SPI 4-Wire; 12 MHz; 3.3V
1.8V
Part Mumber. -— L
Part Number: --- DesignID:  -—
Design ID: == 4
p—
_ Config Scan du— 3 | Control| Device Family | Si538x/4x (not firmware based) ﬂ
| Control | Protocol @ SP14-Wire
—~ : Protocol @) sP14-Wire
) SPI 3-Wire .
=4 ) SPI 3-Wire
R ] 1
/OVoltage |18V +] /O Voltage |33V [+
SPIBusSpeed 12MHz |4 SPlBusSpeed |12MHz |4
Il

Figure 7.12. Configuring Communication Settings
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Examples of a Communication failure for 12C and SPI:

(@ Field Programmer - ClockBuilder Pro (=@ = ]
File Help
Info | DUT Register Editor | Status Registers ~ | Field Programmer
Field - || Famiy: sis38x/ax (not
firmware based)
Serial Number: | 00-00-04-06-2c-ce

Target: Wired to PCB (serial)
Interface: 12C Address 0x6C /

DUT ID Registers: Refresh ID Re: 108d; 400 kHz: 3.3V

DEVICE_PN_BASE
Part Number: -ERR-

DIE_REV - DesignID:  -ERR-
DEVICE REV: -
i
TEMP_GRADE -
. Control Registers
Soft Reset and
BASEUNEID calibration
DEVICE_GRADE
OPN_ID
OPN_REVISION
DESIGN_ID
Log
[Fitered [ | auto scrolt-on [ [ insert marker | [ clear | [ copyto Clipboard | [ pause | —
Hard Reset, Sync, &

e T S — Power Down
operation failed on MCU; error code OxFA (general failure) e
00:43:40988  EVB Starting Read_DUT_Byte(address=0x0000)

error Read_DUT_Byle{address=0x0000) = > [2C_Wirite(i2c_bus=1, i2c_slave_address=0x6C, data=0x0100):

operation failed on MCU; ermor code 0xFA (general failure)

09:43:40.991 EVB. Starting Read_DUT Byte(address=0x0268) PON:
09:43:40.992 | EVB. eror Read_DUT_Byle{address=0x0268) => 12C_Write(i2e_bus=1, i2c_slave_address=0x6C, data=0x0102):
operation failed on MCU; error code 0xFA igeneral failure) Frequency Adjust
EVE Firmware 0.70 | Device Unknown (scan needed) | Field Programmer: Wired to PCB (serial); Si538x/4x (not firmware based); I2C Address Ox6C / 108d; 400 kHz: 33V
Field Programmer - ClockBuilder Pro == &8 ]
File Help
Info | DUT Register Editor | Status Registers ~ | Field Programmer
Field = || Family: Si538x/4x (not
firmware based)
Serial Number: | 00-00-04-06-2c-ce Target Wired to PCE (seria)
. - Interface;  SPI4-Wire; 12 MHZ
DUT ID Registers: Refrash ID Re Sav

DEVICE_PN_BASE

DIEREV
DEVICE_REV:
TEMP_GRADE
PKG.ID Control Registers
BASELINE_ID socf; I:zbesme‘: ::d
DEVICE_GRADE
OPNID
OPN_REVISION
DESIGN_ID
Log
[Fittered [ [ avto scroton [ [ Insert marker | [ clear | [ copyto Clipboard | [ pause | —_—
Hard Reset, Sync. &

rmestamp_[sourcemessage [ Power Down

L s

00:44:32.826 EVB Starting Read_DUT_Byte(address=0x0270)

09:44:32.829 EVB. finished Read_DUT Byte(address=0x0270} => OXFF
09:44:32.829 EVB. Starting Read_DUT_Byte(address=0x0271)
09:44:32.833 EVB. finished Read_DUT Byte(address=0x0271) => OxFF SO
09:44:32.833 EVB. Starting Read_DUT_Byte(address=0x0272)
09:44:32.837 EVB. finished Read_DUT Byte(address=0x0272) => OxFF 5 Frequency Adjust
EVE Firmware 0.70 | Device Unknown (scan needed) | Field Programmer: Wired to PCB (serial); 5i538x/4x (not firmware based); SPI 4-Wire; 12 MHz 33V ClockBuilder Pro v2.15 [2017-05-10]

Figure 7.13. 12C and SPI Communication Failure Examples

2. Match the IO_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 I0_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.
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Figure 7.14. Re-configuring Communication Settings of the Field Programmer
3. Write your new plan to the device.

[

Field Programmer - ClockBuilder Pro

| File | Help
Write Project File to Device ... oo
Write Settings File to Device ...

Write Register File to Device ...

Create DUT Dump File for Silicon Labs Support ...
Preferences ..

Exit I

[T oywesT T I g [ e \nnue:_]

Unsigned Int: | 1 B

Hex: 0x01

7 6 5 4|3

iy (0)(0)(0) o) (0) () o) ED

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

Figure 7.15. Write New Plan to Device
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Steps using CBPro Command Line Interface
1. Attempt to communicate with the Si534x8x device and determine the current value of the IO_VDD_SEL bit.

SPI communication Examples:

CBProDeviceRead.exe --io-voltage 1.8 --mode spid4wire --speed 1M --family si538x4x --registers 0x0943
CBProDeviceRead.exe --io-voltage 3.3 --mode spid4wire --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 0x68 --family si538x4x --registe
rs 0x0943

CBProDeviceRead.exe --io-voltage 3.3 --mode i2c --speed 100k --i2c-address 0x68 --family si538x4x --registe
rs 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 spid4wire --speed 4M --io-voltage 3.3 --family si538x4x --registers simple_t
ext file.txt

12C Example:

CBProDeviceWrite.exe --mode i2c -i2c-address 0x68 --speed 400K --io-voltage 3.3 --family si538x4x --reg
isters 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 spi4wire --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 --projec

t 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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7.4 1 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 figu

re 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 H Next > H Finish H Cancel I

Figure 7.16. Base I12C Address

To permanently change the 12C base address on your device, you need to use the I12C Address Burn Tool. See the figures below to use

the tool.

icon Laboratories

! Silicon Laboratories IDE Travis Turner
CBPro Project File Inspector
ClockBuilder Pro Documents
(E cepro EVB GUI
T CUI User's Guide Pictures

[ ClockBuilder Pro
T In-System Programming Guide Gtk
T License

T Overview

T Release Notes

€ Silicon Labs Timing

Computer

Control Panel

Silican Lab
@ silican Labs Devices and Printers
ﬁ Uninstall ClockBuilder Pro
W Misc Default Programs
[ cBPro Intemal Tools
(B Raticnal Fraction Calculator Help and Support

m 51538x4x 12C Address Burn Tool
() si538xdx Register Export Upgrade Tc
PCle Clock Jitter Tool
Programmable Oscillator Software 4.0.1

4 Back

Search programs and files o]

Figure 7.17
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m S$i538x/4x [2C Address Burn Tool

PEy

This tool can be used to change
A new I2C address can only be

Field Programmer Mode:

1/0 Voltage
Current Base [2C:
Address Pin State:

Base 12C Address to Program:

address and verify the address change without actually performing the burn.

the base [2C address on a supported Si538x/4x device.
burned one time. At least once, use the test button to change the

O kit socket board
@) wired to your own board, [2C

33V

0x6C

a0 a1

0x74

Copy to Clipboard
Detect ] [ Test (Detect & Change Volatile) ] [ Burn (Detect, Change Volatile, & Burn NVM)

. 12C Address Burn Tool
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