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SILICON LABS

Si5386 Evaluation Board User's Guide

The Si5386E-E-EB is used for evaluating the Ultra Low Jitter, Any-
Frequency, 12-output JESD204B Clock Generator. The Si5386
employs fourth-generation DSPLL technology to enable clock gen-
eration for LTE/ JESD204B applications which require the highest
level of jitter performance. The Si5386E-E-EB has four independ-
ent input clocks and a total of 12 outputs. The Si5386E-E-EB can
be easily controlled and configured using Silicon Labs’ Clock
Builder Pro™ (CBPro™) software tool.

The device revision is distinguished by a white 1 inch x 0.187 inch label with the text
“Si5386E-E-EB” installed in the lower left hand corner of the board. (For ordering purpo-
ses only, the terms “EB” and “EVB’ refer to the board and the kit respectively. Forthe
purpose of this document, the terms are synonymous in context.)
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EVB FEATURES

Powered from USB port or external power
supply

Internal 48.0231 MHz crystal provides
heldover'mode of operation on the Si5386

CBPro™ GUI programmable VDDO
supplies allow each of the ten primary
outputs to have its own supply voltage
selectable from 3.3, 2.5, or 1.8 V

CBPro™ GUI-controlled voltage, current,
and power measurements of VDD, VDDA,
and all VDDO supplies

Status LEDs for power supplies and
control/status signals of Si5386

» SMA connectors for input clocks, output
clocks and optional external timing
reference clock
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1. Si5386 Functional Block Diagram

Below is a functional block diagram of the Si5386E-E-EB. This EVB can be connected to a PC via the main USB connector for pro-
gramming, control, and monitoring. See 2. Quick Start and Jumper Defaults or 5.1 Installing ClockBuilderPro (CBPro) Desktop Software

for more information.

Note: All Si5386 schematics, BOMs, User's Guides, and software can be found online at the following link: http://www.silabs.com/

si538x-4x-evb
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Figure 1.1. Functional Block Diagram of Si5386E-E-EB
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2. Quick Start and Jumper Defaults

Perform the following steps to quick-start the ClockBuilderPro software.
1. Install ClockBuilderPro desktop software. http://www.silabs.com/CBPro
2.Connect a USB cable from the Si5386E-E-EB to the PC where the software was installed.
3. Leave the jumpers as installed from the factory, and launch the ClockBuilderPro software.
4.You can use ClockBuilderPro to create, download, and verify a frequency plan on the Si5386E-E-EB.
5.For the Si5386 data sheet, go to: http://www.silabs.com/si538x-4x-evb. %

Table 2.1. Si5386 EVB Jumper Defaults*

The following table lists the Si5386 EVB jumper defaults. : Q

Location | = Installed Location | = installed

O= Open O= Open
JP1 2 pin o JP23 2 p‘in v o
JP2 2 pin 0] JP24 all open
JP3 2 pin o JP25 & o
JP4 2 pin | 3 pin all open
JP5 2 pin 0] 2 pin 0]
JP6 2 pin 0] 3 pin all open
JP7 2 pin | 2 pin 0]
JP8 2 pin 0] 3 pin all open
JP9 2 pin (0] 2 pin (0]
JP10 2 pin (0] 3 pin all open
JP13 2 pin o JP33 2 pin 0}
JP14 2 pin | JP34 3 pin all open
JP15 3 pin to 2 JP35 2 pin o
JP16 3 pin 1t02 JP36 3 pin all open
JP17 2 pin o JP39 2 pin o
JP18 3 & all open JP40 2 pin (0]

o JP41 2 pin o
all open
o
all open J36 5x2 Hdr All 5 installed
Note: erto Si5386E-E-EB schematics for the functionality associated with each jumper.

silabs.com | Building a more connected world. Rev.0.1 | 3
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3. Status LEDs

Table 3.1. Si5386 EVB Status LEDs

Location Silkscreen Color Status Function Indication
D11 INTRB Blue DUT Interrupt Active
D12 LOLB Blue DUT Loss of Lock Indicator
D21 READY Green MCU Ready
D22 3P3V Blue DUT +3.3 Vais present
D24 BUSY Green MGU Busy
D25 INTR Red MCU Interrupt active
D26 VDD DUT Blue DUT VDD voltage present
D27 5VUSBMAIN Blue Main USB +5 V present

D27, D22, and D26 are illuminated when USB +5 V, Si5386 +3.3 V, and Si5386 Output +5 V supplyvoltages, respectively, are present.
D25, D21, and D24 are status LEDs showing on-board MCU activity. D11 and D12 are status indicators from the DUT.
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Figure 3.1. Status LEDs
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4. Clock Input and Output Circuits

4.1 Clock Input Circuits (INx/INxB and FB_IN/FB_INB)

The Si5386E-E-EB has eight SMA connectors (INO/INOB-IN2/IN2B and IN3(FB_IN)/IN3B(FB_INB)) for receiving external clock signals.
All input clocks are terminated as shown in the figure below. Note input clocks are ac coupled and 50 Q terminated. This represents
four 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 Si5386 data sheet.

ﬂﬁ PCB19
PCB20 [ TP-PAD
TP-PAD 10uF o2
— GND c17
ckin o 27 (e | . SETRIN
-~ SMA [
0.1uF PCB15
= ngs  TP-PAD:
c38 499 -
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PCB16 L
TP-PAD = 0AWF g R85
198\ =
— GND c19
CLKIN 08 g2 (‘@ || > CLKINB
. 0.1uF
20
||
|
10uF

Figure 4.1. Input Clock Termination Circuit

4.2 Clock Output Circuits (OUTx/OUTxB)

Each of the twenty-four output drivers (12 differential pairg) is‘ac coupled to its respective SMA connector. The output clock termination
circuit is shown in the figure 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 Si8386E-E-EB provides pads for optional output termination resistors and/or low fre-
quency capacitors. Note that components with sehematic “NI” designation are not normally populated on the Si5386E-E-EB, and pro-

vide locations on the PCB for optional dc/ac terminations by the end user.
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10K | ]
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NI i =
— 0.01uF =
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Figure 4.2. Output Clock Termination Circuit
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5. Using the Si5386 EVB and Installing ClockBuilderPro (CBPro) Desktop Software

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

Installation instructions, release notes, and a user’s guide for ClockBuilderPro can be found at the download link shown above. Ple%

follow the instructions as indicated. Q
5.2 Connecting the EVB to Your Host PC ¢
Once ClockBuilderPro software in installed, connect to the EVB with a USB cable as shown below. 6

Output Clocks
Lo O T - | 11 i) 2

Figure 5. Connection Diagram

o)

silabs.com | Building a more connected world. Rev.0.1 | 6
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5.3 Additional Power Supplies

The Si5386E-E-EB comes preconfigured with jumpers installed on JP15 and JP16 (pins 1-2 in both cases) in order to select “USB”.
These jumpers, together with the components installed, configure the evaluation board to obtain +5 V power to all EVB power solely
through the J37 USB connector. This setup is the default EVB configuration and is sufficient to configure the device and run multiple
clock outputs simultaneously.

In some cases when enabling all outputs or at high output frequencies, the EVB requires more power than a single USB connection can
provide. This may result in intermittent device behavior or unexplained increases in jitter/phase-noise. This condition may be checked
using the EVB GUI, which is described further below. Selecting the “All Voltages” tab of the GUI and clicking on the “Read All” button
produces a display similar to this one:

B sis386 hev D VB ClockBuioer i L e—
File  Help
Info | DUTSPL | DUT Register Editor hrqnlaloliF:-: Statis Aegisters
Voltage @ Regulator Pins Voltage & Reguiator
VDOPIN 2088 V Read VDOREG 1785 V Read |
VODAPIN 3418y [_PRead | VDDAREG 3291 ¥ Read |
VDDOOPIN - 4392 V “Read | VDDOO.REG 1459y | Read |
VDDOLPIN  aisay [ Fead | VDDOLREG 2481 V Read |
VODOZPIN  3leay |_Fead | VDDOZ REG 4oy | Read |
VODOIFIN 3228y |_Read VDDOIREG 2406y | Fesd |
VDDO4 PN 3.226 ¥ Read | VDDO4 REG 2499 V _Read
VDDOS PIN 2053y | Read VDDOS_REG 2470 V. Read |
VDDOGPIN 3177 ¥ Read VDDOGREG 2484 V fioad |
VDDOTPIN 2970 ¥ Read | VDDOTREG 2481y | Fead
VDDOBPIN 2955 v | Fead VDDOBREG 2476 V Fead |
VDDOS PN  3alay | Read | VDDO9REG 2480 V Read |
Misc Rails ‘
RAILSV [ Read |
RAL3P3V  33aav | Read

Figure 5.2. EVB GUI - Power Supply Check

Verify that the “RAIL_5V” measurement shows the EVB voltage > 4.7 V. ,/An EVB voltage lower than this level may cause the issues
described above.

In this case, J33 can be used to provide power to the output drivers separately from the main Si5386 device supplies. To make this
change, move jumper JP15 to connect pins 2-3 “EXT”. Connect J33,to.an external 5 V, 0.5A or higher, power source. Make sure that
the polarity of the +5 V and GND connections are correct. Verify that the RAIL_5V voltage is 4.7 V or higher. The EVB should be pow-
ered by the USB connector when turning this auxiliary 5 V supply,on or off.

See the figure below for the correct installation of the jumpershunts at JP15 and JP16 for default or standard operation.

Figure 5.3. JP15-JP16 Standard Jumper Shunt Installation

silabs.com | Building a more connected world. Rev.0.1 | 7
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5.4 Overview of ClockBuilderPro Applications

Note: The following instructions and screen captures may vary slightly depending on your version of ClockBuilder Pro.

The ClockBuilderPro installer will install two main applications.

Application 1:

B8 Clociuider ProWizard - Slcon Labs

|
H

| SILICON LABS

Work With a Design
[ Create New Design

ClockBuilder Pro Wizard

20

@ Open Design Project File

We Make Timing Simple Q
Quick Links L 3
Clock Generators & Jitter Attenuators
vowledge Base

Custom Part Number Lockup
ClockBuilder Go 05 App

) Open Sample Design

Applications Documentation

55386 Rev D EVE

[[Open Defauit Plan || Eva GUI |

/40/100G Line Card White Paper
Clock Generators for Cloud Data Centers White Paper

Ciptimizing Si%34x litter Performance App Naote

Synck and IEEE 1588 App Note
ClockBuilder Pro Documentation

BP0 Overview

CBPro Tools & Suppord for tem Progran

Inchades walkthroughs of freques -fiy, full condi ol
partial configuration pragramming scenarics.

CLI User's Guide

Release Motes « Knowledge f

Figure 5.4. ClockBuil rP@

Use the CBPro Wizard to do the following:

» Create a new design.

* Review or edit an existing design.

» Export: Create in-system programming files.

Application 2:

File  Help
Info | DUT SPL Reglter Editer | Regulators | All Voltages | GPIO | Status Registers

Valtage Current Power
oo | Leov | 1786 ¥ 268 mA 479 mw | Read
vopa [z30v [ on [EERERY 120mA 424mwW [ Read
voooo [zs0v g | on JEPEPERY 49 mA  122mW | Read
VODOL 2481 v 22 mA 5smw [ Read
voooz [250v g Ej ooov 0 ma omw [ Read
vDDo3 | 250V n m 2497 Vv 24 mA &80 mwW W
0 voooa [250v | | on | ov 0 mA omw [ Read
vooos [2sov g 2468 V 16 mA 39 mwW [ Read
vooos [2s0v g E3 ooosv 0 ma omw [ Read
VDDO? | 250V ﬂ Off EFELRY 16 mA 40 mwW Read
vooos [2s0v [ Bl ooosv 0 mA omw [ Read
vooos [zsov W [ zasov 16 mA wmw [ Read
Select Volage ... u Total Hma LEIw l Read Al J

All Outpaut
Supplies

O

Use the EVB GUI to do the following:

» Download configuration to EVB’s DUT (Si5386).
» Control the EVB’s regulators.

» Monitor voltage, current, power on the EVB.

l Power On ] | Power O J | Compare Design Estimates to Measurements

Figure 5.5. EVB GUI

silabs.com | Building a more connected world.
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5.5 Common ClockBuilderPro Work Flow Scenarios

There are three common workflow scenarios when using CBPro and the Si5386E-E-EB. These workflow scenarios are:
» Workflow Scenario #1: Testing a Silicon Labs-created Default Configuration

» Workflow Scenario #2: Modifying the Default Silicon Labs-created Device Configuration

» Workflow Scenario #3: Testing a User-created Device Configuration

Each is described in more detail in the following sections.

5.6 Workflow Scenario #1: Testing a Silicon Labs-Created Default Configuration

Verify that the PC and EVB are connected, then launch ClockBuilder Pro by clicking on this icon on your PC’s desktop: 4 QQ

@fa

Figure 5.6. ClockBuilder Pro Icon

CBPro automatically detects the EVB and device type. When the EVB has been detecte cIi@he “Open Default Plan” button.

B8 ClockBuilcter Pro Wizard - 1|I|:nn Labs
—_——

| ClockBuilder Pr
We Make Ti i

| SILICON LABS

Work With a Design

[(a Create New Desigt
@ Open Design Pro @-
U T—

Open Default Plan 7 EVE GUI |

Once you open the default plan, a popup pear.

Rev.0.1 | 9
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{8 CiockBuilder Pro v2.15.7 o o (]

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

Figure 5.8. CBPro—Write Design Dialog

the latest parameters from Silicon Labs.

Select “Yes” to write the default plan to the Si5386 device mounted on your EVB. This ensures the device on the EVB is configu%@

[ES sis386E Design Write [ e (51 .

Writing Si5386F Design to EVE !

Address 0x0325 c \

Figure 5.9. CBPro—Write Progress Window @

After CBPro writes the default plan to the EVB, click on “Open EVB GUI” as shown in the figure belo

C IO c kB u |ld er P ro v r % (standard frequency planner} (no setting o

Design Dashboard ¥ Configuring Si5386E Rev D
-

You have not made any edits to the default Si5386E EVE configuration.

Edit Configuration with Wizard * Evaluation Board Detected
Desian ID & Notes - Revision - Host Interface - Si5386 Rev

nternal Reference « Free Bun - Z0M - [nputs - !
Input Select - Qutputs - Output Skew - DSPLL - LOS - QOOF - ' ' [ OpenEvecur |
LOL -INTR

Figure 5.10. CBPro— n EVB GUI Button

The EVB GUI window will appear on the desktop. Note all po es on the “Regulators” tab will be set to the values defined in
the device’s default CBPro project, as shown in the figure belo

-_
File  Help st
Info | DUTSPL | DUT Regiter Editdd @ All Voltages | GPIO | Status Registers
Valtage Current Power
190 . 1786 ¥V 268 mh 479 mW Read
VD 3.30v . on 3290 V 129 mA 424 mW Read
0 ;;!]V_u m 2485 V 49 mA 122 mW Read
Dol _?‘SE];f_H 2481 V 22 mA 55 mw Read
voDoZ ;Sb;f_n m 0001 v 0 mA 0 mwW Read
vDDO3 | 250V n m 2497 v 24 mA &0 mW Read
O vDDO4 .(;50\’_-“ m oV 0 mA 0 mW Read
VDODO3 1;5-0-\«' ‘ 2468 V 16 mA 39 mW Read
VDDOs :;5-‘1-\lI n m 0006 V 0 mA 0 mw Read
VDDO? | 250V ﬂ Off EFELRY 16 mA 40 mwW Read
vopos | 250V n m 0008 WV 0 mh 0 mW Read
vDDOog _.?..‘x(]\-’ -n- m 2480 V 16 mA 40 mwW Read
- '@

All Output { Select Volage ... w
Supplie: - —
upplies l PANRE ] [ Power O J l Compare Design Estimates to Measurements

O Figure 5.11. EVB GUI—Regulators

silabs.com | Building a more connected world.
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5.6.1 Verify Free-Run Mode Operation

Assuming no external clocks have yet been connected to the INPUT CLOCK differential SMA connectors, labeled “INx/INxB” and loca-
ted around the perimeter of the EVB, the DUT should now be operating in free-run mode and locked to the internal crystal.

You can run a quick check to determine if the device is powered up, 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 VDDx supply.

Note: Turning Vpp or Vppa “Off” will power-down and reset the DUT. Once both of these supplies are turned “On” again, you must
reload the desired frequency plan back into the device memory by selecting the “Write Design to EVB” button on the CBPro home
screen:

B 515386 EVB Delault Configuration - ClockBuilder Pro_ el ().

EI 0ocC kB ] | Id er PI'O w2157 B (standard frequency planner) (no setting avernides) S I L I D U N L A B S

Design Dashboard ¥ Configuring 5i5386E Rev D

You have made edits to the EVB design, You can also save your new configuration to a project file for future use by clicking the "Save
Design to Project File" link. hy

Zkl Edit Configuration with Wizard Evaluation Board Detected
Design IO & Notes - Revision - Host [nterface - 5i5386 ‘

[nternal Reference pe Run -« ZDM - Inputs - - - = |
-Qutput Skew - DSPLL - LOS - QOF » w Open EVB GUL |
LOL - INTE

Input Sefect - Outo
SN % @

Figure 5.12. CBPro—Write Design Button

Failure to do the step above will cause the device to read in the preprogrammed 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;wrunning in free-run mode from the crystal, using ex-
ternal instrumentation connected to the output clock SMA connectors, labeled OUTx/OUTs. To verify plan inputs, go to the appropriate
configuration page or click on “Frequency Plan Valid” to see the design report:

21 515386 EVB Default Configuration - ClockBuilder Pro pr— N i L)

| C I ocC kB u ild er PFD va1s7 O {standard frequency planner) | (no setting overndes) S I L I [: U N L A B S

Design Dashboard ¥ Configuring Si5386E Rev D

You have made edits to the EVB design. You can dlh(i-m:l#‘mnlﬁgurd‘i(]H to a project file for future use by clicking the “Save |
Design to Project File" link.

- O 7 |

Edit Configuration with Wizard 3, * Evaluation Board Detected
Design ID & Notes - Revision - Hos(terface® Si5386 Rev D EVE
Internal Reference - Free Rug@zom)- [Ms - : g =
Inout Select - Outouts - Outlt SV@DSPLL - LOS - 0OF - (2biieDesior foyVB] (seOpen G
LOL -INTR

N |

[B) save Desigrigg Projigt File [= Export

Your configuration @stored to a project file, which can be You can export your configuration to a format suitable for
opened in ClockBuilde®Pro at a later time. in-system programming.

.E Documentation
515380 Rev D Reference Manual
5i2380 Rey [ Datasheet

ﬁ Silicon Labs Cloud Services o Ask for Help

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

‘g Frequency Plan Valid ) 1 Warning a Pd: 1.186 W, Tj: 95 *C | Home || Cloze

Figure 5.13. CBPro—Design Report Button and Link

Your configuration’s design report will appear in a new window, as shown below. Compare the observed output clocks to the frequen-
cies and formats noted in your default project’s Design Report.

silabs.com | Building a more connected world.
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Design Heport

Pars: Si5386E Rev D a
Dagign ID: <nona> g
Created By: ClockBuilder Pro w2.15.7 [2017-07-06)

Timestamp: 2017-07-12 15:04:01 GMT-05:00

gn Rule Check

N ;
Warnings:
| | - DSPLL: non-default OLED gain of 16x may reduce input jitter tolerance

De

i aterface:
U /O Pewer Supply: VDD (Cora) ]
[ 8PI Mode: 4-Wire L

I2C Addresgs Range: 104d to 107d / Ox68 to Ox€B (=elected via AQ/AlL pins)

Internal Referance:

48.0231 MHz [ 48 + 231/10000 MHz ] ({XTAL - Crystall

T
NU: Unused @

INl: 30.72 Mz [ 30 + 18/25 MHz ]
Standard

IN2: Unused
IN3: Unused

Gurputs )
.5*‘:512 GHz [ 2 + 2966/3125 GHz |

(|
f Enabled, Migh-Speed Diff 2.5 ¥
OUTO: Unused
M OUT1: 983.04 Maz [ 983 + 1/25 Maz |
f b . el
Copy to Clipboard | | SaveReport | [ Askfor Help |
= —

Figure 5.14. CBPro—Design Report

5.6.2 Verify Locked Mode Operation

Now, assuming that you connect the input clocks to the EVB as shown i g Report above, the DUT on your EVB will be run-
ning in “locked” mode.

silabs.com | Building a more connected world.
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5.7 Workflow Scenario #2: Modifying the Default Silicon Labs-Created Device Configuration

To modify the configuration using the CBPro Wizard, click on the appropriate category. The category may also be selected from a drop-
down list by clicking on the “Design Dashboard” button above this section.

SILICON LABS

Configuring Si5386E Rev D
also save your new configuration to a project file for future wse by clicking the "Save %

# Evaluation Board Detected
ut Select - Outputs - Output Skew - DSPLL - LOS -

5i5386 Rev D EVB . Q
| Wirite Design to EVB | | Open EVB GUI
ave Design to Project Fil Eq- Export

Your configuration is stored to a project file, which can be You can export your configuration to a format suitable for
opened in ClockBuilder Pro at a later time. in-system programming.

I = Edit Configuration with Wizard
Desian 10 & Notes - Revision - Host Interface -
nternal Beference - Eree Bun - ZDM - [Inputs

Design Report & Datasheet Addendum m Documentation
You can view a design report (text] or create a 5i5380 Rev D Reference Manual
draft datasheet addendum (PDF) for your design. Si5380 Rey D Datasheet
&% Silicon Labs Cloud Services o Ask for Help
You can create a custom part number for your design, which Have a question aboi ick hers to get assistance.

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

@ Frequency Plan Valid | | 1 Warning @ Pd: 1.186 W, Tj: 95 °C

| Home H Close

Figure 5.15. CBPro—Edit Settin& and Pulldown

You will now be taken to the Wizard’s step-by-step menu pages t¢ % you to change any of the default plan’s operating configura-
tions.

ICIUCkBui[der Pro SILICON LABS
Step 1 of 15 otes Configuring SiS386E Rev D
Design 1D

The device has 8 registers, DESIGN_L Gh@ESIGN_ID?, that can be used to store a desig fic i ision id

Design 10 ax B characters)

ere is stored as ASCII bytes in registers DESIGN_IDO through DESIGN_IDT.
Padding Made:

) space Padded

If you do nat enter the full 8 characters, the remaining bytes of DESIGN_IDx will be padded with (k20 bytes (space
character).

EnteR@nything you want here. The text is stored in your project file and included in design reperts and custom part number datasheet addendums.,

il the text is word wrapped in reperts, you can use newlines to start a new paragraph.

ez Frequency Plan va@) 1) 1 waming () pe: 1.186 W, Tj: 95 °c Finish Cancel

Figure 5.16. CBPro—Design ID and Notes Edit Page

silabs.com | Building a more connected world.
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As you edit the settings, you may notice the “Frequency Plan Valid” link in the lower left corner updating. You can click on this link to
bring up the design report to confirm that the information is correct. When you are finished editing each page, you may click on the “>
Next” or “< Back” buttons to move from page to page. When you are done making all your desired changes, you can click on “Write to
EVB” to reconfigure your device. The Design Write status window will appear each time you write to the EVB.

[ES sis386E Design Write [ i 51,

Writing Si5386F Design to EVE !
Address 0x0325 %
Figure 5.17. CBPro—Design Write Progress Window * QQ

When you have verified your design settings, you may save the design project. Click on the “Finish” button to returr@ome page
and then click on the “Save Design to Project File” link. You can use the windows file browser to reach the corr@ ion and enter a

filename for this new project.
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5.8 Workflow Scenario #3: Testing a User-Created Device Configuration

[ cockBuitder Pro Wizard - iicon Labs p— | [

A —— - —

| (5) ClockBuilder Pro Wizard

SILICON LABS | We Make Timing Simple

Work With a Design Quick Links

Clock Generators & Jitter Attenuators
Enow gd;]ﬂ Base

Onen Design Project File Custom Part Number Lookup Q
ClockBuilder Go iQS App
- L 2
Open Sample Design Applications Documentation \g

10/40/100G Line Card White Paper
I
Optimizing Si534x litter Performance App Note
Synck and [EEE 1588 App Note

> New Design

# Evaluation Board Detected

i = nter:
Si5386 Rev DEVB | Open Default Plan ]| EVBGUI |

rator

Using the windows file browser popup, locate your CBPro design fil

S Open CBPro Broject Fi
= B Desitop » 3

Organize « Mew folder

w | by || searcr

\ Favorites

I Desiiop

iy Downloads

% Dropbox (Silicon Labs)

<k Recent Places
o Libraries @
% Documents

4. Music

L. Picture

5i5386-RevD-Project
Silicon Labs Timing Project File
107 KB -

File pamez  5i5385-RevD-Progect

®0.

Figure 5.19. CBPro—Windows File Browser

Select “Yes RITE DESIGN to EVB popup appears:
[ ClockBuilder Prav2.15.7 ﬂ (o ]
| Write Design to EVB? |
| The EVE may be out-of-sync with your design. Would you like to write
your design to the EVB? |
g |
| (s ) to ] |
—— -

Figure 5.20. CBPro—Write Design 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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5.9 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:

| ClockBuilder Pro v s, SILICON LABS

Design Dashboard ¥ Configuring Si5386E Rev D

Default plan for Si5386 EVE has been loaded. You can make edits to the EVB's configuration using the interactive Wizard,
Edit Configuration with Wizard # Evaluation Board Detected 6
Desian 10 & Notes - Revision - Host Interface - Si5386 Rev D EVE

I nternal Reference - Free Run - ZDM « Inputs + - - .

Input Select - Outputs - Output Skew- DSPLL -LOS - OOF - _ Write Designto VB | | Open EVBGUL
LOL - INTR N ¢

B o)
Your configuration is stored to a project file, which can be - port your configuration to a format suitable for
opened in ClockBuilder Pro at a later time. in-system programming. ]

Design Report & Datasheet Addendum m Documentation
You can view a design report (text) or create a 5i5380 Rey D Reference Manual
draft datasheet addendum (PDF) for your design. i v sk

&% Silicon Labs Cloud Services Ask for Help

You can create a custom parl number for your design, which Have a question about your n? @ get assistance.
can be used to order factory pre-programmed devices, Or
request a phase noise report for this design.

1 Home [ Close

@Fﬂ:qnem:y Plan Valid | ! | 1 Warning @Pd: 1.186 W, Tj: 95 °C
@ amming File

uitable’for in-system programming.

Figure 5.21. CBPro—Export De

You can now write your device’s complete configuration to file forma

Intoduction  Register File  Settings
About Register Export
This export will contain the ¥ed 1o be written (in sequence) to the Si538x/4x device to
Please refer to the 5531 Manual for inf ion on register addressing and how to
write the data contai
ilable. Type C ] g port --help from a
{
N
L
ine in the file is an address.data pair in hexadecimal format A comma separates the address
data fields.
") € Code Header File
The register write sequence is expressed in C code via an array of address,data pairs. This can be
wsed directly in firmware code.
! include summary header
1f checked, an informational header will be included at the top of the file. Each line in the header will be
preficed by the # character. The header will contain some basic information abaut the design, tool, and
i a timestamp.
i
i W tnclude pre- and post-write control register writes
Certain contral registers must be written before and after writing the volatile configuration registers.
This ensures the device is stable during configuration downlead and resumes normal operation after
the download is complete. You can turn inclusion of this sequence off if your host system is managing
this process already.
U
& |
i
f : ; |
l Preview Export ... ] l Save to File ... J
&l

Figure 5.22. CBPro—Export Configuration Window
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6. Writing A New Frequency Plan or Device Configuration to Non-volatile Memory (OTP)

The Si5386 device loads the Non-Volatile Memory (OTP) on either a powerup or a hard reset, overwriting any previous volatile register
changes. This allows the device to begin functioning as desired on powerup/hard-reset without manual intervention. To restart the de-
vice while preserving volatile changes and without loading the OTP, use soft-reset through the registers or EVB-GUI.

Note: Writing to the device non-volatile memory (OTP) is NOT the same as writing a configuration into the Si5386 using ClockBuilder-
Pro on the Si5386 EVB. Writing a configuration into the EVB from ClockBuilderPro is done using Si5386 RAM space and can be done
virtually an unlimited number of times. Writing to OTP is limited as described below.

Refer to the Si5386 Family Reference Manual and device datasheet for information on how to write a configuration to the UT's
non-volatile memory (OTP). The OTP can be programmed a maximum of two times only. Care must be taken to ensure fl igura-
tion desired is valid when choosing to write to OTP.
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7. Serial Device Communications (Si5386 <-> MCU)

7.1 Onboard SPI Support

The MCU on-board the Si5386E-E-EB communicates with the Si5386 device through a 4-wire SPI (Serial Peripheral Interface) link. The
MCU is the SPI master and the Si5386 device is the SPI slave. The Si5386 device can also support a 2-wire 12C serial interface, al-
though the Si5386E-E-EB does NOT support the 12C mode of operation. SPI mode was chosen for the EVB because of the relatively
higher speed transfers supported by SPI vs. I2C.

7.2 External I12C Support

I2C can be supported if driven from an external 12C controller. The serial interface signals between the MCU and Si5386ypass.through
shunts loaded on header J36. These jumper shunts must be installed in J36 for normal EVB operation using SPI with" CBPre. Iftesting

of 12C operation via external controller is desired, the shunts in J36 can be removed thereby isolating the on-beard MCU from the
Si5386 device. The shunt at J4 (12C_SEL) must also be removed to select 12C as Si5386 interface type. An extérndl 12C controller con-

nected to the Si5386 side of J36 can then communicate to the Si5386 device. (For more information on I2C sighal protocol, please refer
to the Si5386 data sheet.)

The figure below illustrates the J36 header schematic. J36 even numbered pins (2, 4, 6, etc.) connect'to the Si5386 device and the odd
numbered pins (1, 3, 5, etc.) connect to the MCU. Once the jumper shunts have been removed from%J36 and J4, 12C operation should
use J36 pin 4 (DUT_SDA_SDIO) as the 12C SDA and J36 pin 8 (DUT_SCLK) as the 12C SCLK=nPlease note the external 12C controller
will need to supply its own 12C signal pull-up resistors.

DUT_A0_CSB< | 421 ; MSH EA%SSI
DUT_SDA_SDI 5 5 MCU MISO
DUT_A1_SDO , 8 7 MCU_SCLK
DUT_SCLK< I 10 9
—L— _L_
~  HEADER 5x2 =

Figure 7.1. Serial'lCommunications Header J36
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8. Si5386E-E-EB Schematic and Bill of Materials (BOM)

The Si5386 EVB Schematic and Bill of Materials (BOM) can be found online at: http://www.silabs.com/si538x-4x-evb

Note: Please be aware the Si5386 EVB schematic is in OrCad Capture hierarchical format and not in a typical “flat” schematic format.

.
O
.\Q
@fb
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
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PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.
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