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1. Introduction

Welcome to the Production Test Suite for the White Rabbit SweiMdthite Rabbit Switch PTS.

The White Rabbit Switch Production Test Suite (PTS) allows to perform production tests on White
Rabbit Switch boards after manufacturing. It assures that the boards comply with a minimum set of

quality rules, in terms of soldering, mounting and fabricatmmocess of the Printed Circuit Boards
(PCB).

It is important to note that the White Rabbit Switch PTS covers only to the production tests of the
boards and does not cover any verification or validation tests of the design. This document describes
the Whie Rabbit Switch PT&®mponents and its use.

e

Figurel: White Rabbit SwitchPTS view



The main elements aothe PTSre listed in Table 1.

Tablel: White Rabbit SwitcHPTS elements

Iltem

Computer

Monitor

Keyboard, Mouse
Barcodereader
ESDwrist strap
White Rabbit Switch
Pendulum CNB1

Agilent 33250A

1x SMQ; SMC custom cable
3x SMQC; BNC custom cable
Custom SFP loopback adapter
Sharp small pin

2X RS23RS232 cable

2x USR; RS232 adapter
USB hub

1x Ethernet cable

3x USB A USB mini B cable
1x USB & USB B cable
Documentation

Comments

With USB connection to the computer

Deviceunder test
For frequency measurement, connected with USB cabli A

For frequency generationgonnected with USBRS232 adapte
+ RS232 cable
PPS imut cable, see picture iRigure4

Clock in/out, see pictarinFigure4

Pin 3 shorted to pin 6

For flash button, for example dental stick

Femaleg Femalecross cable, Male Female straightable
2 different types for automatic identification
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This user guide plubke one-page testing procedure

In terms of software, the computer is equipped with the following:

Table2: PTS software requirements

Ubuntu Linux11.04 (2.6.38
Python 2.7 pythondev

Git
Pythonpip pexpect numpy pyro4 ptyprocess
Dnsmasq
Nfs-kernelserver
The user login is
Table3: Computer login
Username user
Password baraka

Note thatafter the software installatiorthe computer should be&lisconnectedfrom the network and

no updates should be allowed.



Thefollowing paragraphs provide an overview of thequired items.

Figure2: All needed cableparts

To be able to test all lines a small modification has to be done to théoSptack adapter.

Figure3: Custom SFP loopback



Custom SMC to BNC and SMC to SMC cables are needed for testing the front intefaces.

Figure4: Custom SMC cables

The Agilent and Pendulum can be relg controlled and are used for verifying clock in and outputs.

Figure5: Pendulum + Agilent



Thetest setupis shown orFigure6.

WRS/DUT
PC Pendulum CNT-91 Front Back
USB * USB Input A CLK1
Input B CLK2
PP5out |ARM test|«—
PPSIn FPGA testq-_.____|
Agilent 332504
Profilic
USB + *USE |R5232)« #R5232 Output] 10MHz
R5232 [
Ethernet |+ #|Ethernet
USB * USB
USB *
UsSB +
Future
USB 4 »luse  [rs23zle

Figure6: Test setup connectiondJSBUSBcable is markedlue. RS232RS232 cable is marked re@ustomSMGBNC/SMC
cables are marked yellonEthernetEthernet cable is marked purple.

The complete duration of the test &oundforty minutes.

In brief, the operator needs to:

0 connect thecables between th®UTFPendulum, DUPC, DU-Rgilent and the control lines for
the Agilent+Pendulum

0 run thesoftware

0 at certainpoints of the tests an intervention needs to be doneby the operator €.g: scan the
0 2 I NR Qa& chedk th&¥enRoSnEel LED the interventions are explicitisignaledoy the PTS
software and tlis manual.

At the end of thefunctiondity teststhe operator receives a PASS/FAIL notification. In case of a FAILED
board, information is provided on the failing components.

All test results are automatically saved in a folder on the computer.

A board is considered to have passed the PTSntesf it has successfully completeal the
functionality tests.

For aFAILED board, you can repeat the test only one more time! If a bafdis twice, please report to
the CERN responsible.



2.  White Rabbit Switclrkunctionaliy

White Rabbit Switch is an open hardware design ofl&ports Ethernet switchlicensed under CERN
OHL 1.2. It is a central element of a White Rabbit network and was designed as a part of the White
Rabbit project.

The White Rabbit Switch (WRS) is the kesnmonent of the White Rabbit System that provides
precision timing and high accuracy synchronization in an Ethdraseéd network.

The WRS)/18 version is a standalone version with 18 SFP connectors. The WRS distributes the clock of
a WRS master (or its gmnal clock) to all the nodes in the network using a hierarchical architecture.

Figure7: Front, backand insideviews of theWhite Rabbit Switch



3. PTS Functionality Tests

The PTS consists of a set of ségen independent tests, each one checking a different part of the
White Rabbit SwitchTable 4 gives a short description of each one of thehote that the same
firmware is used for all the tests, loaded at test00.

Table4: List of tests

Test Short Description Operator's
Intervention

00 Flash PTS firmware Yes

01 DDR2 test No

02 Hwinfo edit andnstall (Yes

03 Init hardware test No

04  CPUFPGA bridge test No

05 Fans test Yes

06 Leds test Yes

07 General button test Yes

08 SFP lines test Yes

09 Voltage levels check No

10  Dataflash test No

11 NAND test No

12  AD9516 test No

13 Internal clocks check No

14 SMC connectors test No

15 USB ports + RS232 port test No

16 Temperaturegest No

17 Flashfinal firmware No




4. Log files retrieval

Log files with detailed descriptions of the tests are automatically generated and archived in a .zip file
called: zip_run_<run id><timestamp_ WRS <serial number>.zip.

The log filesneed tobe delivered to CERMifter completingthe tests for allof the boards To do so,
please follow thenstructionsbelow:

Plug the USB memory keytmthe computer.

Wait until Ubuntu mounts automatically thgevice.

Using the file explorer navigate tgpts/log_wrs/ directory.

Select all the .zip files, right click and select copy.

Using the file explorer, click on the USB device that appeared on the left column, right click
and selecting paste.

Click on theeject button on the left of the file explorer window and remove the USB key.

o Transfer the data to another computer with Internet access.

Finally, send the .zip file by email to the responsible of tests at CERN.

O O O o0 o

(@)
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5. Customloopbackpreparation

Before first stup a custom SFRdaptermust be preparedhematics are shown below.

Bottom of Board (as viewed
Top of Board
P thru top of board)

Figure8: SFP pinout

Pin 3 (Tx Disable) should be connected to pin 6 (NDEB(0))

SeeFigure3: Custom SFP loopbaftk an example.
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6. First Time Setup

The following list explainsow to setup the environment for the first time
1) Plugall the USB cabkwith connector A(6x) into available USB skof the provided computer.
Eventually use a usb hub to extend the number of ports as at least 9 ports are needed.
2) Plug the USB cables with mini B connectors (3x) into the WRS/DUT
3) Plug the USB cable with B connector into the Pendulum
4) Connect the Agilenith an RS232 crossable to an USBRS232 converter
5) Power up the Pendulum and Agilent
6) Connect the straight RS232 cable to the other BSR232 converter and the WRS/DUT.
7) Connect the Ethernet cable between the PC and the WRS/DUT
8) Connect 2 SMBNC cablesdm the CLK 1/2 of the WRS/DUT to the Pendulum A/B.
9) Connect the other SMBNC cable from the Agilent output to the 10MHz of the WRS/DUT.
10) Connect the SMSMC cable between the PPS in and output.
11) Power up the WRS/DUT
12) Plug thebarcodereaderinto an availableUSB slot of the computer.
13) Connectthe monitor, keyboard and mouge the computer.
14) Power upthe PC.
15) Follow instructions from-/pts/test/wrs/doc/ubuntu_setup_note.txt
16) Copy the startfiles (wrs.sh / wvason_destructive.sh/wrsselect.sh) from ~/pts/test/wrs to-/pts/
17)/ KSO1 AY Y9k LIWiakiSaldkgNAKLRGIK2YKkdziAf T-BE28R0 A2y & ©LI

converters
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7.

Testing Procedure

Place the ESD strap on your wrist.

Put the(barcodg stickeison thebaclside of theWRS/DUTIn

position 1 theWRS/DUT identifier, on position 2 the M/

addresses

Connectthe cables according to schematic below

WRS/DUT
PC Pendulum CNT-91 Front Back
USB * USB Input A CLK1
Input B CLK2
PPSout |ARM test |+
PPSin FPGA ‘EES‘E«-_.____|
Agilent 332504
Profilic
USB + HUSE |RS5232|« M R5232 Output] 10MHz
R5232 *
Ethernet |+ #|Ethernet
USB + USB
USB *
USB +
Future
USB B »luse  [rs232e

Switch ON th&VRS/DUT
T +tSNRAT&

properly powered on.

9 If the LED is OFR&t redthere is a prblem with the

power supply

okeNE § B S WRS$/DUTSIOR
and green This will confirm that theWRS/DUT i
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