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Si5346 EVALUATION BOARD USER’S GUIDE

Description

EVB Features

The Si5346-EVB is used for evaluating the Si5346
Any-Frequency, Any-Output, Jitter-Attenuating Clock
Multiplier. The Si5346 contains 2 independent DSPLLs
in a single IC with programmable jitter attenuation
bandwidth on a per DSPLL basis. The Si5346-EVB
supports 4 independent input clocks and 4 independent
clock outputs via on-board SMA connectors. The
Si5346-EVB can be controlled and configured using the
ClockBuilderPro™ (CBPro™) software tool. Test points
are provided on-board for external monitoring of supply
voltages.

Powered from USB port or external power supply.
Onboard 48 MHz XTAL allows standalone or
holdover mode of operation on the Si5346.

m  CBPro™ GUI programmable Vpp supply allows
device to operate from 3.3, 2.5, or 1.8 V.

m CBPro™ GUI programmable Vppg supplies allow
each of the 4 outputs to have its own power supply
voltage selectable from 3.3, 2.5, or 1.8 V.

m CBPro™ GUI allows control and measurement of
voltage, current, and power of Vpp and all 4 Vppg
supplies.

m Status LEDs for power supplies and control/status
signals of Si5346.

m  SMA connectors for input clocks, output clocks, and
optional external timing reference clock.

Figure 1. Si5346 Evaluation Board
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Si5346-EVB
1. Si5346-EVB Functional Block Diagram

Below is a functional block diagram of the Si5346-EVB. This EVB can be connected to a PC via the main USB
connector for programming, control, and monitoring. See section “3. Quick Start” or section “9. Installing
ClockBuilderPro (CBPro) Desktop Software” for more information.
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Figure 2. Si5346-EVB Functional Block Diagram
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2. Si5346-EVB Support Documentation and ClockBuilderPro Software

All Si5346 schematics, BOMs, User’s Guides, and software can be found online at the following link:
http://www.silabs.com/products/clocksoscillators/pages/si538x-4x-evb.aspx

3. Quick Start

1. Install ClockBuilderPro™ desktop software from http://www.silabs.com/CBPro.

Connect a USB cable from Si5346-EVB to the PC where the software was installed.

Leave the jumpers as installed from the factory, and launch the ClockBuilderPro software.

You can use ClockBuilderPro™ to create, download, and run a frequency plan on the Si5346-EVB.
For the Si5346 data sheet, go to http://www.silabs.com/timing.

a s N
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4. Jumper Defaults

Si5346 EVB Jumper Defaults

. | = Installed . | = Installed
Location Type Location Type
0 = Open 0 =Open
JP1 2 pin I
JP2 2 pin I
JP3 2 pin (0]
JP4 2 pin I
JP5 3pin | 1to 2 (USB)

J17

5x2 Hdr

All 5 installed

Refer to the Si5346 EVB schematics for the functionality associated with each jumper.

Rev. 1.0

SILICON LABS



Si5346-EVB

5. Status LEDs

Si5346 EVB Status LEDs

Location Silkscreen Color Status Function Indication

D5 LOS_XAXBB | Blue |XA/XB Loss of Signal indicator
D6 INTRB Blue |MCU INTR (Interrupt) active

D7 LOL BB Blue |DSPLL A Loss of Lock indicator
D8 LOL_AB Blue |DSPLL B Loss of Lock indicator
D11 +5V MAIN | Green |Main USB +5V present

D12 READY Green | MCU Ready

D13 BUSY Green | MCU Busy

D5, D6, D7, and D8 are status LEDs indicating the device alarms currently asserted. D11 is illuminated when USB
+5 V supply voltage is present. D12 and D13 are status LEDs showing on-board MCU activity.

Figure 3. Status LEDs
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6. Clock Input Circuits (INx/INxB)

The Si5346-EVB has eight SMA connectors (INO/INOB—IN3/IN3B) for receiving external clock signals. All input
clocks are terminated as shown in Figure 4 below. Note input clocks are AC coupled and 50 ohm terminated. This
represents 4 differential input clock pairs. Single-ended clocks can be used by appropriately driving one side of the
differential pair with a single-ended clock. For details on how to configure inputs as single-ended, please refer to
the Si5346 data sheet. Typically a 0.1 uF DC block is sufficient, however, 10 uF may be needed for lower input
frequencies. Note that the EVB is populated with both DC block capacitor values.
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Figure 4. Input Clock Termination Circuit

7. Clock Output Circuits (OUTx/OUTxB)

Each of the eight output drivers (4 differential pairs) is AC coupled to its respective SMA connector. The output
clock termination circuit is shown in Figure 5 below. The output signal will have no DC bias. If DC coupling is
required, the AC coupling capacitors can be replaced with a resistor of appropriate value. The Si5346-EVB
provides an L-network at OUTO/OUTOB output pins for optional output termination resistors. Note that components
with schematic “NI” designation are not normally populated.
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OUTTB ) W\ i (® )Joya OUTIE
AMA 1.0uF
R29
— 10K NI —

Figure 5. Output Clock Termination Circuit
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8. External Reference Clock Input Circuit (XA/XB)

The Si5346 EVB supports either XTAL or external reference clock on XA/XB. By default, the XTAL is populated. If
a reference clock is required for testing, remove Y1 and place C93/C94. A low-jitter reference clock can then be
applied to J25/326. Note that XA/XB is the jitter reference for the device. Jitter performance at the output of the
Si5346 will depend on the jitter performance of the reference clock at XA/XB.
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Figure 6. External Reference Clock Termination Circuit
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9. Installing ClockBuilderPro (CBPro) Desktop Software

To install the CBOPro software on any Windows 7 (or above) PC:
Go to http://www.silabs.com/CBPro and download ClockBuilderPro software.

Installation instructions and User’s Guide for ClockBuilderPro™ can be found at the download link shown above.
Please follow the instructions as indicated.

10. Using the Si5346 EVB

10.1. Connecting the EVB to Your Host PC
Once ClockBuilderPro™ software is installed, connect to the EVB with a USB cable as shown below.

Output Clocks

nom R g RN
o I U N R N

wipl

Cutput
Clocks

[T T

R EEEEEE
Input Clocks

USE cable

Figure 7. EVB Connection Diagram

10.2. Additional Power Supplies

Although additional power (besides the power supplied by the host PC’'s USB port) is not needed for most
configurations, two additional +5 VDC power supplies (MAIN and AUX) can be connected to J33 and J34 (located
on the bottom of the board, near the USB connector). Refer to the Si5346-EVB schematic for details.

8 Rev. 1.0
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10.3. Overview of ClockBuilderPro™ Applications

The ClockBuilderPro™ installer will install two main applications:

| &= | ClockBuilder Pro Wizard
0 0185 | We Make Timing Simpla

Quick Links

W Fal
Db Greate New Dasign

W Evalustion Board Detested
S EVE et Datann Pusy || Ot

Figure 8. Application #1: ClockbuilderPro Wizard
Use the CBPro Wizard to:
m Create a new design
m Review or edit an existing design
m Export: create in-system programming
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Figure 9. Application #2: EVB GUI
Use the EVB GUI to:

m Download configuration to EVB’s DUT (Si5346)
m Control the EVB’s regulators

m Monitor voltage, current, power on the EVB

Rev. 1.0 9
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10.4. Common ClockBuilderPro™ Work Flow Scenarios

There are three common workflow scenarios when using CBPro and the Si5346 EVB. These workflow scenarios
are:

m  Workflow Scenario #1: Testing a Silicon Labs-Created Default Configuration
m Workflow Scenario #2: Modifying the Default Silicon Labs-Created Device Configuration
m  Workflow Scenario #3: Testing a User-Created Device Configuration

Each is described in more detail in the following sections.

10.5. Workflow Scenario #1: Testing a Silicon Labs-Created Default Configuration
The flow for using the EVB GUI to initialize and control a device on the EVB is as follows.
Once the PC and EVB are connected, launch ClockBuilder Pro by clicking on this icon on your PC’s desktop.

=

ﬁ‘.BPm

ClockBuilder

Pro
Figure 10. ClockBuilderPro Desktop Icon

If an EVB is detected, click on the “Open Default Plan” button on the Wizard's main menu. CBPro automatically
detects the EVB and device type.

" [ ik Pre Wil s T Lt
—

ClockBuilder Pro
SILICOR LABS | We Make Timing Simp

Wark With a Design

[b Create New Design

@ Cpen Design Project File

u Cpen Sample Design

# Evalustion Board Detected
SiS 345 EVE Open Dafeult Plan || Open EVE GLE

Tools

[=+ Export Configuration

Figure 11. Open Default Plan
Once you open the default plan (based on your EVB model number), a popup will appear.

FB ClockBuilder Pro v1.2 ™ N — iz

Write Design to EVB?
| The EVE may be out-of-syne with your design, Wiould you like to write
your design to the EVB?

| [ ves Mo

I—
Figure 12. Write Design to EVB Dialog

Select “Yes” to write the default plan to the Si5346 device mounted on your EVB. This ensures the device is
completely reconfigured per the Silicon Labs default plan for the DUT type mounted on the EVB.

10 Rev. 1.0 )
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Do

Writing 5i5346 Design to EVB

Address 0x0270

Figure 13. Writing Design Status
After CBPro writes the default plan to the EVB, click on “Open EVB GUI” as shown below.

— - - & T

(B 5i5346 EVE Default Configuration - ClockBuilder Pro = e

ClDLkEUHdEr PFD vl.d o, tstardard frequency planner]  [no setting overmdes) 5 I |. | [.[I H |. A HS

Dresign Dashboard W Configuring 55346

on with Wizard # Evaluation Board Detected
% - Host Interface - XAME - 5i5346 EVE 5/N 00-00-15-77-8C-50 |

[§ '|i.l"nll:o D-.n'-sugn 1o E'Jﬁ | | Dp-en E\!'E GU'I

Figure 14. Open EVB GUI

The EVB GUI will appear. Note all power supplies will be set to the values defined in the device’s default CBPro
project file created by Silicon Labs, as shown below.

@ oo 5756 s

| Fie  Help
| [0 [ ourser | DUT Register Ecitor | Reguistort | All Volages | GPIO | Status Registars

Voltage Cufrent Powid
' voo [1eov  |d BN 1781 v 193mA 340w [ Read
VDDA ey 10ms 93 mw [ Read
vooco [2sov [ (BN 2483 ¥ 15 ma 37 mW [ Read
vooor [2sov 2485 v 17 ma a2mw [ Read |
| vopoz [z25v W ﬂ 2477 Y 15 m 37 mwW fead |
vooo: [2sv 0 [N 2485 v 1BmA  45mW [ Read |

B q Total wEma  Ogoaw | Readal |

All Qutput Select Voltage ..
Supphes - e i :
Pewer On | | Power O | Compare Design Estimates to Measurements

[Poweron | [Pomeroff] | Compare Design

Figure 15. EVB GUI Window

10.5.1. Verify Free-Run Mode Operation

Assuming no external clocks have been connected to the INPUT CLOCK differential SMA connectors (labeled
“INX/INxB”) located around the perimeter of the EVB, the DUT should now be operating in free-run mode, as the
DUT will be locked to the crystal in this case.

You can run a quick check to determine if the device is powered up and generating output clocks (and consuming

power) by clicking on the Read All button highlighted above and then reviewing the voltage, current and power

readings for each VDDXx supply.

Note: Shutting “Off” then “On” of the VDD and VDDA supplies will power-down and reset the DUT. Every time you do
this, to reload the Silicon Labs-created default plan into the DUT's register space, you must go back to the Wiz-
ard’s main menu and select “Write Design to EVB”:

Rev. 1.0 11
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SILICON LABS

Configuring Si5346

| Default plan for 515346 EVB has been loaded. You can make edits to the EVE's configuration using the interactive Wizard.
|
zk Edrt Cnnf‘guratlun wrth Wizard # Evaluation Board Detected
Byotes « terfape « KAKE - Si5346 EVE S/N 00-00-15-77-80-90
: [ write Design 10 EvE_ | [ Open EVE GUL |

Figure 16. Write Design to EVB

Failure to do the step above will cause the device to read in a pre-programmed plan from its non-volatile
memory (NVM). However, the plan loaded from the NVM may not be the latest plan recommended by
Silicon Labs for evaluation.

At this point, you should verify the presence and frequencies of the output clocks (running to free-run mode from
the crystal) using appropriate external instrumentation connected to the output clock SMA connectors. To verify the
output clocks are toggling at the correct frequency and signal format, click on View Design Report as highlighted
below.

SILICON LABS

Conf

Loaded sample design $346EVEL. You can review or edit the configuration by dlicking a link in the “Edit Configuration with |
Wizard® section belaw or using the pulldown step menu above.

2&. Er.tlt Configuration with Wizard # Evaluation Board Detected
Deas I‘Jn D £ Mot terface - XAKE - Si5346 EVE S/N 00-00-15-T7-8C-90

| Write Design to EVE | | Open EVB GUI |

- Save Design to Project File [=» Export
Your configuration is stored to a project file, which can Yo can expai your confiquratson to o format suitable
be apened in ClockBulder Pro st & lates time. for in-system programming.
Design Report & Datasheet Addendum . Documentation
Wou can view a desian teport (exd) or create a iy Refeemnoe Manual
draft datasheet addendum [POF) for your design.

& Create Custom Part Number e Ask for Help
With just a few clicks, you can order factory pre- Have & question about your design? Chck e 1o get
programmed devices based on your configuration. ASSISTANCE.
@'MWMWH @'Nﬁgﬂﬂ* m-.aadmmn.-ae't [ Heme || close |

Figure 17. View Design Report

Your configuration’s design report will appear in a new window, as shown below. Compare the observed output
clocks to the frequencies and formats noted in your default project’'s Design Report.
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Figure 18. Design Report Window

10.5.2. Verify Locked Mode Operation
Assuming you connect the correct input clocks to the EVB (as noted in the Design Report shown above), the DUT

on your EVB will be running in “locked” mode.

2 ONEF (selected via AOSAL pins)

1.133003% MHz [ 161 + 17/128 MMz |
BOTh1 E44 % z [ €44 + 17703 MMz ]
QT3 174, TOIREITOOEN0SI046 . .. MM [ 174 & TRESILDD MMz )
4 3.5 ¥

«o MMz [ €52 & 32271135 MMz )

[ gose ]
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10.6. Workflow Scenario #2: Modifying the Default Silicon Labs-Created Device
Configuration

To modify the “default” configuration using the CBPro Wizard, click on Edit Configuration with Wizard:

e ol

wTwTe oy
ClockBuilder Pro w: o. SILICON LABS

Design Dashboard ¥ Configuring 515346

Loaded sampde design 336EVEL You can reveew of edit the configueation by clicking a fink in the “Eci Configuration with
Wizard” section below or using the pulldown step menu sbove

J;‘k Edit Canfiguration with Wizard * Evaluation Board Detected
Design 10 & heotes + Host ce - MAE + SiS346 EVE 5 00-00-15-77-80-90

[ OpenEvE GUI
Save Design to Project File [Z+ Export
Your configuration is stored to a propect file, whach can Wou £an Bxport your configurabion 10 a feemat suinabile
be opened in JlockBuilder Pro o178 later time. For insysiem programeming.
Design Report & Datasheet Addendum |}

You can view a design iepart texd) or oreate a P enioe larial

drafy clalasheet i

&% Create Custom Part Number @ sk for Help
With just & few clicis. you can order tactony pre Have a question about your design? Click bere to get
programimed devices based on youl configuration AN

(D) Frequency stan valid () Design o (2 p: 508 mw, 15 90 °C [ Home [ tlose |

Figure 19. Edit Configuration with Wizard

You will now be taken to the Wizard's step-by-step menus to allow you to change any of the default plan’s
operating configurations.

D) Dpen Sample Design - ClockBakder Pec =
ClockBuilder Pro vz =, SILICON LABS

step 1 of 12 - Design ID & Notes ¥ Configuring 515346

Design O
The dewice Fas B regrters. DESIGN_IDO Bough DESIGN_IDT, that can Be used 10 s1o0e & designiconfigurabon tewiscn identifur,
Detugn IO SHBEVEL | feptional mux B characten)
The string you enfier here is stored as ASCH bytes in regnfers DESIGHN_ D00 through DESEGH_IDT.
Paiding Moo ' NULL Padded

1 you do pof enber the full & characters, the meansning Dytes of DESIGN 10 wll be padded with Dol byles faka NULL
Chaduien.

7 Space Paddsd
11 yeus G mok enber The full § characters, the meassening brytes of DESHGN, 10w vl be padded with Dei) bydes Gpace
chasactan.

Drslgn Motes
EreT anyThins Ou Wane P, Tha 1Eet (6 SI00ed in your peopct il e included in design rpoits (fsure feature)

(© sieypuavand! (D omion ok @ reamwrpsoc [T ] [ <sea ) (w) (o] [cann

Figure 20. Design Wizard
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Note you can click on the icon on the lower left hand corner of the menu to confirm if your frequency plan is valid.
After making your desired changes, you can click on Write to EVB to update the DUT to reconfigure your device

real-time. The Design Write status window will appear each time you make a change.

@ e e

Wiriting 5i5346 Design to EVB

Address 0x0270

Figure 21. Writing Design Status

10.7. Workflow Scenario #3: Testing a User-Created Device Configuration
To test a previously created user configuration, open the CBPro Wizard by clicking on the icon on your desktop and
then selecting Open Design Project File.

" | ClockBuilder Pro Wizard
SILICON LABS | We Make Timing Simple
Waork With a Design Quick Links

[} Create New Design litter Attenuator Chock Products

@ Open Design Project File Custom Part Mumber

Open Sample Design L= - ]
m WL Applications Documentation

il Evaluation Board Detected
Si5346 EVE | Open Detaust Plan || Open EVB GUI |

Tools

[= Export Configuration

Figure 22. Open Design Project File
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Locate your CBPro design file (*.slabtimeproj or *.sitproj file).design file in the Windows file browser.

(6.0 B —
Crganize = New folder j=
i Favorites *  Mams Date modified Type
B Desktop [ sis245-Sample.clabtimeprej T/2L/20014 E1S AM  Silicon Labs
& Downloads

% Recent Places

o4 Libraries

4| Decuments

.f' Music

| Piciures

n Videos

/& Computer
& Local Disk ()
8 CD Dyivve (E:)

Tzl' muanwu{l'\_'\,n?a_t _ = :

File name:  5i5346-Sample.slabtimegro) - [;&;L_hi_?l;limi'a_:l H

Figure 23. Browse to Project File
Select Yes when the WRITE DESIGN to EVB popup appears:

’@ ClockBuilder ProviZ |

Write Design to EVB?
The EVB may be out-of-sync with your design. Would you like to write
your design to the EVB?

Figure 24. Write Design to EVB Dialog

The progress bar will be launched. Once the new design project file has been written to the device, verify the
presence and frequencies of your output clocks and other operating configurations using external instrumentation.
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10.8. Exporting the Register Map File for Device Programming by a Host Processor

You can also export your configuration to a file format suitable for in-system programming by selecting Export as

shown below:

You can now write your device’s complete configuration to file formats suitable for in-system programming.

Design Dashboard ¥

-

SILICON LABS

Configuring 5i5346 §

Losded samplé design SIA6EVE]L. You can révséve of edil the configuration by clicking 4 link in the "Edit Configuration with

Wizard® section below or using the pullidown step menu above,

X% Edit Configuration with Wizard

Design ID & Motes - eriace « XA -
+ Owitpat Clocks =
.;_‘IT:E,

Save Design to Project File
Your configuratsan 18 stored 1o & propect file, which can
be opened in ClockBuilder Pro at a later time.

[ﬁ Design Report & Datasheet Addendum
Wion CAR WIEW 8 (g Erl) OF Cleals &

draft datasheet sdd 1 for your design.

&5 Create Custom Part Number
With just a few clicks, you can order factory pre-
programmed devices based on your configuration.

((5) Frequency Plan valid () Design ox ) et 534 miw, 1880

# Evaluation Board Detected
Si5346 EVE S/M 00-00-15-77-8C-90

| write Design to EVE_| | Open EVB GUI |

[=» Export
You can export your configuration to a format suitable
for in-system programming.

. Documentation
55 Reference Manual
53

o Ask for Help
Have a question about your design? Click here to get
assistance.

[[rome ][ close |

Figure 25. Export Register Map File
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Register File  Settings File  Multi-Project Register/Settings

| About Register Export

This export wall contain the registers that need to be written to the Si538x/4x device to achieve
your design/configuration. Each line in the file is an address data pair in hexadecimal format. The
address is two-bytes wide and the data is a single byte. A comma separates the address and
data fields.

Please refer to the 5i538x/4x Family Reference Manual for information on register addressing
and how to write the data contained within this export. Note the file includes a write to soft reset
the device and load the configuratien.

Options

W tnclude summary header
If checked, an informational header will be included at the top of the file. Each line in the
header will be prefixed by the # character. The header will contain some basic information
about the design, tool, and a timestamp.

W1 Include pre- and post-writeé control register writes

Certain control registers must be written before and after writing the volatile configuration
registers. This ensures the device is stable during configuration download and resumes
normal operation after the download is complete. You can turn inclusion of this sequence off
if your host gystem is managing this process already.

[7] 1am targeting pre-production samples @

Figure 26. Export Settings

18

Rev. 1.0

SILICON LABS



Si5346-EVB

11. Writing a New Frequency Plan or Device Configuration to Non-Volatile
Memory (OTP)

Note: Writing to the device non-volatile memory (OTP) is NOT the same as writing a configuration into the Si5346 using Clock-
BuilderPro on the Si5346 EVB. Writing a configuration into the EVB from ClockBuilderPro is done using Si5346 RAM
space and can be done virtually unlimited numbers of times. Writing to OTP is limited as described below.

Refer to the Si534x/8x Family Reference Manuals and device data sheets for information on how to write a
configuration to the EVB DUT’s non-volatile memory (OTP). The OTP can be programmed a maximum of two
times only. Care must be taken to ensure the configuration desired is valid when choosing to write to OTP.

12. Si5346-EVB Schematic and Bill of Materials (BOM)

The Si5346 EVB Schematic and Bill of Materials (BOM) can be found online at
http://www.silabs.com/products/clocksoscillators/pages/si538x-4x-evb.aspx

Note: Please be aware that the Si5346-EVB schematic is in OrCad Capture hierarchical format and not in a typical “flat” sche-
matic format.
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ClockBuilder Pro

One-click access to Timing tools,
documentation, software, source
code libraries & more. Available for
Windows and iOS (CBGo only).

www.silabs.com/CBPro

Timing Portfolio SW/HW Quality Support and Community
www.silabs.com/timing www.silabs.com/CBPro www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers
using or intending to use the Silicon Laboratories products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific
device, and "Typical" parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Laboratories
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