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SILICON LABS

UG150: Si5381/82-E-EVB User's Guide

The Si5381/82E-E-EB is used for evaluating the Ultra-Low Phase
Noise Quad/Dual PLL. The Si5381/82 employs fourth-generation
DSPLL technology to enable clock generation for LTE/ JESD204B
applications which require the highest level of jitter performance.
The Si5381/82E-E-EB has four independent input clocks and a to-
tal of 12 outputs with 4 PLLs. The Si5381/82E-E-EB also has four
independent input clocks and a total of 12 outputs with 2 PLLs.
The Si5381/82E-E-EB can be easily controlled and configured us-
ing 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
“Si5381/82E-E-EB” installed in the lower left hand corner of the board. (For ordering pur-
poses only, the terms “EB” and “EVB” refer to the board and the kit respectively. For the
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
holdover mode of operation on the
Si5381/82

CBPro GUI programmable VDDO supplies
allow each of the ten primary outputs to
have its own supply voltage selectable
from 3.3, 2.5,0r 1.8 V

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

Status LEDs for power supplies and
control/status signals of Si5381/82

* SMA connectors for input clocks, output
clocks and optional external timing
reference clock
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1. Si5381/82 Functional Block Diagram

Below is a functional block diagram of the Si5381/82E-E-EB. This EB 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 Si5381/82 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 Si5381/82E-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 Si5381/82E-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 Si5381/82E-E-EB.
5.For the Si5381/82 data sheet, go to: http://www.silabs.com/si538x-4x-evb and search for Si5381/82 data sheet.

The following table lists the Si5381/82E-E-EB jumper defaults.

Table 2.1. Si5381/82E-E-EVB Jumper Defaults*

Location | = Installed Location | = Installed
O = Open O = Open
JP1 2 pin o JP23 2 pin o
JP2 2 pin 0] JP24 3 pin all open
JP3 2 pin o JP25 2 pin o
JP4 2 pin I JP26 3 pin all open
JP5 2 pin 0} JP27 2 pin 0}
JP6 2 pin 0] JP28 3 pin all open
JP7 2 pin I JP29 2 pin o
JP8 2 pin 0] JP30 3 pin all open
JP9 2 pin o JP31 2 pin o
JP13 2 pin o JP33 2 pin o
JP14 2 pin I JP34 3 pin all open
JP15 3 pin 1t02 JP35 2 pin o
JP16 3 pin 1t02 JP36 3 pin all open
JP17 2 pin (0} JP39 2 pin o
JP18 3 pin all open JP40 2 pin (0]
JP19 2 pin o JP41 2 pin o
JP20 3 pin all open
JP21 2 pin o
JP22 3 pin all open J36 5x2 Hdr All 5 installed
Note: Refer to the Si5381/82E-E-EB schematics for the functionality associated with each jumper.
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3. Status LEDs

Table 3.1. Si5381/82E-E-EVB Status LEDs

Location Silkscreen Color Status Function Indication
D11 INTRB Blue DUT Interrupt Active
D21 READY Green MCU Ready
D22 3P3V Blue DUT +3.3 V is present
D24 BUSY Green MCU 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, Si5381/82 +3.3 V, and Si5381/82 Output +5 V supply voltages, respectively, are
present. D25, D21, and D24 are status LEDs showing on-board MCU activity. D11 and D12 are status indicators from the DUT.

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 Si5381/82E-E-EB has eight SMA connectors (INO/INOB—IN2/IN2B and IN3(FB_IN)/IN3B(FB_INB)) for receiving external clock sig-
nals. All input clocks are terminated as shown in the figure below. Note input clocks are ac coupled and 50 Q terminated. This repre-
sents 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, refer to the Si5381/82 Data Sheet.
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Figure 4.1. Input Clock Termination Circuit

4.2 Clock Output Circuits (OUTx/OUTxB)

Each of the twenty-four output drivers (12 differential pairs) 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 Si5381/82E-E-EB provides pads for optional output termination resistors and/or low
frequency capacitors. Note that components with schematic “NI” designation are not normally populated on the Si5381/82E-E-EB, and

provide locations on the PCB for optional dc/ac terminations by the end user.

c21
Rag N 0
OUT_CKT[__> AAN——- 1 ® )3, OUTO
0
R89 0.1uF c22
10K | ]
I =
GND NI 0.01uF -
= NI
c22
I I ° S1I\E'I)A OUTOB

R90
oUT_ckTB[ > ’V\é\r

R91
10K 0.1uF o4
[

NI ]

.|||—rw\,—u
.|||.

Figure 4.2. Output Clock Termination Circuit
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5. Using the Si5381/82E-E-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. Please

follow the instructions as indicated.

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.

Output Clocks

N A"/ nvAan N

[T

Output
Clocks

Cutput
Clocks

T

R
Input Clocks

USB cable

Figure 5.1. EVB Connection Diagram
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5.3 Additional Power Supplies

The Si5381/82E-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 undesired increases in jitter/phase-noise. This condition may be checked us-
ing 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:

Fie Help
Info | DUT 5Pt | DUT Register Editor | Reguiators GO | Status Aegisters
Voltage & Regulator Pins Voltage @ Reguiator
VDOPIN - 2092 ¥ Read | vooREs 1773w |_Red |
VDDA FIN 3437 W Fesd | VODAREG 3305 W ~ FRead
VDDOOPIN 2954y |__Resd | VDDOOREG 2472 v | Resd |
VDDOLPIN 2947 ¥ Read | VODOLRES 2476w |_Reed |
VDDOZPIN 0000y  |__Fead | VDDOZREG  0.000 V. [Read |
VDDOIPIN 2976 V Read | VDDO3REG 2455 V [Reed |
VDDO4 PIN - 0,000 W _FRead VDDO4 REG 0000 V [Read ]
VDDOSFIN 0,000 ¥ _Fead _ VDDOSREG 0000y | Fesd
VODOS PIN 3025 V Read VDDOG REG 2481 V. _Read _ |
VDDOTPIN - 2952 W Read VODOTREG 24ssv | Resd
VODOS SN 2947y |__Read | VDDOS.REG 2488 v | _oFesd )|
VDDOSPIN. 2849 V' Read | VODOsREG 2485y | Feed ||
Misc Rails
RAIL SV = _Read
RAIL3PEV 3368 V _Fead _

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 Si5381/82 device supplies. To make this
change, move jumper JP15 to connect pins 2-3 “EXT”. Connect J33 to an external 5 V, 0.5 A 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 jumper shunts at JP15 and JP16 for default or standard operation.

Figure 5.3. JP15-JP16 Standard Jumper Shunt Installation
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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:

B ot e S e e A

- -
ClockBuilder Pro Wizard L]
We Make Timing Simple o)

SILICON LABS

Waork With a Design Quick Links
[ Create New Design

& Open Design Project File

) Open Sample Design

# Evaluation Board Detected
Si5381 Rev DEVE | Open Deloult Plan || £v8 GUE

£ n-System Programming
Includes walkthroughs of frequency-on-the-By, full configuration, and
partial hon peogrameming scenaiios

Figure 5.4. ClockBuilderPro Wizard

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 SFI| DUT Register Editor  Requiators | All Voltages | GPID  Status Registers

Vaoltage Current Pawer
voo (1av [ u | 1781V 311 mA 554 mW Read
vooa 3av | u 3305 V 132 ma 436 mw Read

vDDoo 2500 u 2467 W 16 mA 39 mW Read
VDDOoL | 250 u 2474 W 16 mA 40 mW fead

vopez 180V B E ov 0 ma omw | Read
voDO3 | 250V a 2495 W 16 ma 40 mW | Read
vooos 1av T ) ov 0 mA omw [ Resd |
vopos [1sov | Ea oy 0 ma omw | Read
vopos [250v -] 2479 V 18 ma 45 mw Read
vooor 2sov o [ 2486 V 15mA 37 mw [ Read
VDDOE | 250V u 2480 W 15 ma 7T mwW Read
vopOos | 250v [+] 2484 V 16 ma s0mw | Read |
u Total 555 mA 1268 W | Read Al I

All Cutput Select Valtage
Supplies

| Power On | | Power Off | Compare Design Estimates to

Figure 5.5. EVB GUI

Use the EVB GUI to do the following:

+ Download configuration to EVB’s DUT (Si5381/82).
» Control the EVB’s regulators.

» Monitor voltage, current, power on the EVB.
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5.5 Common ClockBuilderPro Work Flow Scenarios

There are three common workflow scenarios when using CBPro and the Si5381/82E-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:

Figure 5.6. ClockBuilder Pro Icon

CBPro automatically detects the EVB and device type. When the EVB has been detected, click on the “Open Default Plan” button.

BB ClockBuikder Pro Wieard - Silicon Latis_ Setes A Qe
ClockBuilder Pra
SILICON LABS | We Make Timing Simp

Work With a Design
[® Create New Design

i Open Design Project File

) Open Sample Design

Figure 5.7. CBPro—Open Default Plan Button

Once you open the default plan, a popup will appear.

BB CiockBuiider Prov215.11 |- X . e
| Write Design to EVB? |
| The EVB may be sut-of-syne with your design. Would yeu like ta write

your design to the EVE?
! ves |[ na | |

Figure 5.8. CBPro—Write Design Dialog

Select “Yes” to write the default plan to the Si5381/82 device mounted on your EVB. This ensures the device on the EVB is configured
with the latest parameters from Silicon Labs.
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S 5i5381E Design Write o o [

| Writing $i5381F Design to EVE

Address 0305

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 below.

5i5381 EVE Default Configuration - ClockBuilder Pra [ )
i = i L ——

ClockBuilder Pro w1511 # (suandad frequency planned) (ns setting everrides) SILICON LABS

an Dashboard ¥ Configuring Si5381E Rev D

Default plan for Si5381 EVE has been loaded. You can make edits to the EVE's canfiquration using the interactive Wizard. |

Edit Configuration with Wizard # Evaluation Board Detected |

Desian 1 & Motes - Revision - Host Interface - 55381 Rev D EVE

Internal Reference - Free Bun - Z0M - Inouts - = = |

Input Select » Qutputs - DEQ » Dutput Skew « DSPLL - LOS « Open EVB GUI | |

QOF - LOL - INTR |
L

Figure 5.10. CBPro—Open EVB GUI Button

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

File Help

info | DUT SP1 | DUT Register Editor vaolnags GPIO | Status Registers

Voltage Current Power

. m L1781 v 311 mA 554 mw Fead
[ ] 3305 v 132 mA 436 mW Read
voooo | 250v 4 m 2467 W 16 mA 8 mw |

Read
vobor 2sov g 2474 v 16 ma a0 mw | Read

vonoz (1sov Bl |

vooo: 2s0v [ T 2eesv Ema gomw [ Resd
voos 180v M R ov oma omw | Read
vonos | 180v b E3 ov 0 ma omw | Read
vooos 2sv [ ([N 2473 v BmA a5 mw [ Read
Read

Voo

VDDA 330

oV 0 mA 0 mw

voDO7 | 250V u 2486 15 mA 37 mw
VDDOE | 250V ﬂ | 2490 v 15 ma 37 mw | Read
voDOo9 | 250V n m 2484 v 16 mA 40 mw | Read
. atal 555 mA 1268 Read All
All Gutput { Select Voltage ... H
Supplies I . .
upp [ Power on ! [ Power ot | | Compase Design Estimates to Measurements ]

Figure 5.11. EVB GUI—Regulators
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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:

W

EI ocC kB ] | Id er PfO v21511 8, {standard frequency planner] (no =etting overrides) S I LI C U N LA B S

Design Dashboard ¥ Configuring 5i5381E Rev D

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

Edit Configuration with Wizard # Evaluation Board Detected

Desian 1D & Motes - Revision - Host [nterface - 55381 Rev D EVB

Intermal Reference - Free Run - Z0M - Inpuls - P

Input Select - Qutouts - DCQ - Qutout Skew - DSPLL - LOS - |7°p““ EVBEUL
QOE-LOL - INTR

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, running 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.

i |

C EU (H k B u |ld Bl PFD v215.11 B (standard frequency planner) (o setting overrides) S I L I [: D N L A B S

Design Dashboard ¥ Configuring Si5381E Rev D

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

Edit Configuration with Wizard # Evaluation Board Detected
Desian 10 & Notes - Revision « Host Interface - Si5381 Rev D EVB
Internal Reference - Eree Run - ZDM < Inputs -

elect - Outputs »DCO - Qutput Skew - DSPLL +LOS - [ Write Design to EVE | | Open EVB GUI

Input
QOF - LOL - [NTR
% Save Design to Project File [~ 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.
Design Report &uDatasheet Addendum m Documentation

You can viewl reate a Technical documentation is currently restricted for this
draft datasheet adgenaunt rLE) tor your design. product. Please contact your Silicon Labs sales
representalive to request access to documentation.

&% 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 hers to get assistance.

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

Design OK @ Pd: 1.254 W, Tj: 97 °C Home _|| Close |

Figure 5.13. CBPro—Design Report Button and Link
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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.

Design Report

Ox€3 (selected via AD/AL pins)

- Crystal) i

[[Copy 1o Clipboard | [ SaveRepon | [ askiorbelp | oz |

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 in the Design Report above, the DUT on your EVB will be run-
ning in “locked” mode.

Rev.1.0 | 12
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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.

ClockBuilder Pro vaisu: 2

Design Dashboard ¥

Design to Project File" link.

dit Configuration with Wizard
Desian 10 & Motes « Revision - Host Interface -
Internal Referenge - Free Bun « Z0OM - Inputs -

CHOF - LOL - INTR

8

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 ieport (text] or create a

draft datasheet addendum (PRF) for your design.

&5 Silicon Labs Cloud Services
You can create a custom part numbeer for your design, which

You have made edits to the EVE design. You can also save your new configuration to a project file for future use by dicking the “Save

Input Select - Outputs - DCC - Output Skew - DSPLL - LOS -

Configuring 5i5381E Rev D

# Evaluation Board Detected
5i5381 Rev D EVB

Write Design to EVE | | Open EVB GUI |

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

.] Documentation
Technical documentation is currently restricted for this
product. Please contact your Silicon Labs sabes
representative to request access to documentation.

@ Ak for Help

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

can be used to order factory pre-programmed devices. Cr
regquest 3 phase noise repart for this design.

(D) Frequency Plan valid (&) Design ok ) pa: 1.254 w, T 97 °C [ome|[ close |

Figure 5.15. CBPro—Edit Settings Links and Pulldown

You will now be taken to the Wizard’s step-by-step menu pages to allow you to change any of the default plan’s operating configura-
tions.

LABS

Configuring 5i5381E Rev D

SILICON

Design 1D
The device has & registers, DESIGN_ID0 through DESIGN_IDT, that can be used to store & design/configuration/revision identifier.

s3s1eveL

Design 10: {optionak max § characters)
The string you enter here is stored as ASCH bytes in registers DESIGN_IDO theough DESIGN_ID7.
Padding Mode: O NULL Padded

1 you do nat enter the full 8 characters, the remaining bytes of DESIGN_ID will be padded with 0200 bytes [aka MULL
character).

) Space Paddied
1f you do not enter the full 8 characters, the remaining bytes of DESIGN_IDx will be padded with 0x20 bytes (space
character).

Design Notes

Enter anything you want here. The text is stared in your project file and included in design reports and custom part number datasheet addendums
While the text is word wrapped in reports, you can use newlines 1o start a new paragraph.

EE ;2 Frequency Plan Vali;)@ Design ok €03 pa: 1.254 w, Tj: 97 °C [@ee=y| [ sinisn ][ cancel |

Figure 5.16. CBPro—Design ID and Notes Edit Page
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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.

[ si5381E Design Write - N .I_-:._. ] e

! Writing Si5381F Design to EVE
Address 0x0305

Figure 5.17. CBPro—Design Write Progress Window

When you have verified your design settings, you may save the design project. Click on the “Finish” button to return to the home page
and then click on the “Save Design to Project File” link. You can use the windows file browser to reach the correct location and enter a
filename for this new project.
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5.8 Workflow Scenario #3: Testing a User-Created Device Configuration

ClockBuilder Pro zard

SILICON LABS | We Make Timing Simple

Work With a Design Quick Links

[ Create New Design Clock Generators & litter Attenyators

- — Knowledge Base
&8 Open Design pmject Custom Part Number Lookup
-— ClockByilder Go i0S App

Open Sample Design Applications Documentation

. 10/40/100G Line Card White Pay
4 Evaluation Board Detected e P [“r = ‘_'ie pet adione
Si5351 Rev D EVE Open Default Plan ]l VB GUI lock Generators for Cloud Data Centers ute Paper

Optimizing 5i534x Jitter Pedformance App Mote
selecting the Right Clocks for Timing Synchronization
Applications App Mote

ClockBuilder Pro Documentation

CBPro Cverview

CEBPro Tools & Support for In-System Programming
Includes wallthwoughs of frequency -on-the-fiy, full configuration. and
partial configuration proegramming scenarios.

CLI User's Guide
Release No Knowledge Base

Figure 5.18. CBPro—Open Design Project Link

Using the windows file browser popup, locate your CBPro design file (*.slabtimeproj or *.sitproj file).

S Open CBPro Project File: ﬂ
o | Bee W ened . W
I Desiaop » « [ 4g || coaren Besirop 2
A =4 - - - m -

Organize v Mew folder T ——
; Favorites 2 -
Network
B Deskiop | Q ) & r L
Js Downloads ‘
© Dropbox (Silicon Labs) EVB - Shorteut
<k Recent Places 4 " ] ’f‘\r.:n
= Libraries nashasha - Shartout
i Shal it
» Documents J L0 )
o Music : . ;
L Pictures ! { :
B videos s

5i3381E-RevD-Project
Silicon Labs Timing Project File
121 kB

s Computer
e Windows (02

File pame: Si5381E-RevD-Project v |5

( Open v

Figure 5.19. CBPro—Windows File Browser

Select “Yes” when the WRITE DESIGN to EVB popup appears:

BB CiockBuiider Prov215.11 S " )

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

| I} no |
— |

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:

- T i = =~
lockBuilder Pro vaisn % SILICON LABS
Design Dashboard ¥ Configuring Si5381E Rev D

|
Loaded Si5381F design from Chlsers\nashashohDesktophSiS381E-RevD- Project slabtimeproj. |
|
Xj{ Edit Configuration with Wizard Evaluation Board Detected |
Design 10 & Motes - Revision - Host Interface « 5i5381 Rev D EVE I
Internal Reference - Free Bun - ZDM - Inputs - - |
Input Select - Qutouts - DCQ - Qutnut Skew - DSPLL - LOS - [ OpenEVBGUL | |
QOF - LOL - INTR
[E}) save Design to Project File
Your configuration is stared to a project file, which can be o expart your configuration to a format suitable for
opened in ClockBuilder Pro at a Later time. in-gystem programming.
i
Design Report & Datasheet Addendum Documentation y
You can view a design report (lext] or create a Technical documentation is currently restricted for this
draft datasheet addendum (POF) for your design. product. Please contact your Silicon [abs sales
representative to request access to documentation.
&% Silicon Labs Cloud Services o Ask for Help
You can create a custem part number for your design, which Have 3 question about your dasign? Click hare te get assistance,
can be used to order factery pre-programmed devices. Or
request 4 phase noise report for this design.
(D) Frequency Plan valid (&) Design ok ) pa: 1.254 w, Tj 97 °C [ Home | ciose ||

Figure 5.21. CBPro—Export Design Programming File

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

Introduction  Register File  Settings File  Multi-Froject Register/Settings  Regmanp

About Register Export
This expart will contain the registers that need to be wiitten (in sequence] to the Si538x/4x device 1o
achisve your design/canfiguration.

Please refer to the Si538x/4x Family Reference Manual for infaemation on register addressing and how 10
write the data contained within this expart.
A command ling version of this tocl is available. Type CBProProjectRegistersExport --help from a
command prompt 1o lesm more,
Options
Export Type:
& Comma Separated Values (C5V) File
Each line in the file is an address.data pais in hexadecimal format. A comma separates the address
and data fields.

) Code Header File
The register write sequence i expressed in C code via an arvay of address data pairs. This can be
wsed direetly in firmwars code.
W tnclude summary header
i checked, an infarmational header will be included at the top of the file. Each fine in the header will be
prefooed by the # chatacter, The hesder will contain some basic information about the design, toal, and

" a timestamp.
i - '
V! Inclisde pre- and post-write contrel register writes

b Certain control regesters must be written before and after writing the volatie 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 hast system is managing

| this process already.

W

(] l

il

Preview Export .| [ Save 1o File .

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 Si5381/82 device loads the Non-Volatile Memory (OTP) on either a powerup or a hard reset, overwriting any previous volatile reg-
ister changes. This allows the device to begin functioning as desired on powerup/hard-reset without manual intervention. To restart the
device 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 Si5381/82 using ClockBuil-
derPro on the Si5381/82E-E-EB. Writing a configuration into the EVB from ClockBuilderPro is done using Si5381/82 RAM space and
can be done virtually an unlimited number of times. Writing to OTP is limited as described below.

Refer to the Si5381/82 Family Reference Manual and device datasheet 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.
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7. Serial Device Communications (Si5381/82 <-> MCU)

7.1 Onboard SPI Support

The MCU on-board the Si5381/82E-E-EB communicates with the Si5381/82 device through a 4-wire SPI (Serial Peripheral Interface)
link. The MCU is the SPI master and the Si5381/82 device is the SPI slave. The Si5381/82 device can also support a 2-wire 12C serial
interface, although the Si5381/82E-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. I12C.

7.2 External I12C Support

I2C can be supported if driven from an external 12C controller. The serial interface signals between the MCU and Si5381/82 pass
through shunts loaded on header J36. These jumper shunts must be installed in J36 for normal EVB operation using SPI with CBPro. If

testing of 12C operation via external controller is desired, the shunts in J36 can be removed thereby isolating the on-board MCU from
the Si5381/82 device. The shunt at J4 (1I2C_SEL) must also be removed to select I2C as Si5381/82 interface type. An external 12C con-

troller connected to the Si5381/82 side of J36 can then communicate to the Si5381/82 device. (For more information on I2C signal pro-
tocol, refer to the Si5381/82 Data Sheet.)

The figure below illustrates the J36 header schematic. J36 even numbered pins (2, 4, 6, etc.) connect to the Si5381/82 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. Please note the external 12C
controller will need to supply its own 12C signal pull-up resistors.

DUT_A0_CSB< | i ; MSH RJA%%
DUT_SDA_SDI 5 5 NMCU MISO
DUT_A1_SDO , 8 7 MCU_SCLK
DUT_SCLK<C | 10 9
—L— _L_
~  HEADER 5x2 =

Figure 7.1. Serial Communications Header J36
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8. Si5381/82-E-EB Schematic and Bill of Materials (BOM)

The Si5381/82-E-EB Schematic and Bill of Materials (BOM) can be found online at: http://www.silabs.com/si538x-4x-evb

Note: Please be aware the Si5381/82-E-EB schematic is in OrCad Capture hierarchical format and not in a typical “flat” schematic
format.
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Disclaimer

Silicon Labs 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 Labs 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 Labs reserves the right to make changes
without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included
information. Silicon Labs shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses granted
hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent of
Silicon Labs. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant
personal injury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used in weapons of mass
destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information

Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®,
EFM32®, EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers", Ember®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, ISOmodem®, Micrium, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress®, Zentri and others are trademarks or registered
trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other
products or brand names mentioned herein are trademarks of their respective holders.

®

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA
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