

CMS-FEDv1 Test Plan

History

v 0.3
02.04.03

JAC
Added details for Module Tester deliveries.

v 0.2
08.11.02

JAC
Incorporated comments from James Salisbury.

v 0.1
02.09.02

JAC
First Draft. First stages of testing described.

Incomplete effort/time estimates.

Introduction

This document describes the test plan for the full-scale 9U prototypes of the CMS FEDv1.

The test plan concentrates on the procedures and resources needed for verifying the correctness of the design (both analogue and digital) of the first pair of FEDV1 boards (001 & 002.) 

It is expected that this plan will evolve into that required for larger scale production board testing. 

The testing will be conducted in parallel at RAL and ICL.

Tests first conducted at RAL unless marked.

Tests are shown approximately in time sequence.

Pre-Assembly Bare Board Tests

PCB company should perform bare board tests.

At RAL boards must be visually inspected for visible defects.

Multi-meter tests of all power rails to check for short circuits 

[1 day].

Post Assembly (pre OptoRx)

Assembly company should visually inspect (automated process?)

At RAL attach unique (3 digit) serial number label.

Route card must be kept for each assembled board (web accessible.)

Carry out a thorough visual inspection of each board.

Inspect assembled PCBs for missing or incorrect components, solder bridges, shorts on power rails and general visible damage.

Multi-meter tests of power rails for shorts.

[2 days]

Power Supply Checks

Requires VME64x Crate & Power Supply 

Power on board.

Check that appropriate Power LEDs are lit.

Check that warning LEDs are NOT lit (e.g. over-temperature warning.)

Measure voltages at specified probe points.

Record results in spread sheets.

Could start to measure Op-Amp VREF (from DAC) and VOFFSET default power up values on all channels.

[2 days]

JTAG Testing (Boundary Scan)

Requires JTAG tester, cable and PC with software.

Requires VME64x extender board for loop back tests

NB This step should be done by Assembly company for large-scale production runs.

Ensure JTAG chain jumper settings are configured correctly.

Infrastructure Test:

Check JTAG chain is complete and correct devices are present. Check no devices are interfering with chain.

[3 days]

Interconnect Test

Check interconnects between digital components and connectors.

[3 days]

FPGA Configuration Test (via JTAG test chain)

Requires Xilinx programming software and parallel Cable (and min test firmware for FPGA.)

NB Analogue tests below require minimum test FPGA loads.

Verify FPGA configuration LEDs are ON (i.e. not configured.)

Check programming of all FPGA devices via JTAG test chain (with simple designs.)

Verify FPGA configuration LEDS go OFF after configuration.

Verify sequence of programming of FPGAs with LEDs.

(Optional: check different chain configurations to program restricted number of FPGAs.)

[5 days]

Basic Analogue Tests

Requires Xilinx Chip Scope software and parallel cable.  Requires Signal Generator.

Use Cross Point Switch test card when available.

Start tests with one FE module and then extend to all 8.

Program FPGAs with analogue test design Load A:

VME & BE FPGA: Select and distribute Local Clock.

Delay FPGA: Clock distribution + Chip scope ILA (Internal Logic Analyser) on ADC channel data.

FE FPGA: don’t care

Verify clock at test point with (real) scope.

Verify clocks at ADCs.

Read out ADC pedestal values via JTAG.

Program different VREF values. Measure pedestal shifts.

Inject signals (on connector pins at OptoRx output) :

1 channel ; sine wave

connectivity checks ; any stuck/missing/crossed bits?

cross talk on neighbouring channels

linearity


up to 12 channels at once?

[15 days]

Test external P0 back-plane clock (needed for synchronous tests.).

Test external P0 back-plane trigger (needed for scope mode.)

=> Send FED 001 to Imperial.

Basic Digital Tests (without VME Interface)
Requires System ACE software & Compact Flash programmer.

Test programming of VME config EPROM.

Test power up programming of VME FPGA from EPROM.

Test FPGA configuration via System ACE Compact Flash (at power on reset.)

Firmware Tests

Use sine waves and “APV frame-like” and “tick-like” inputs from Signal Generator.

Use synchronous external clock. Various clock rates.

Test on 1 FE module first. Extend tests to other 8 FE modules.

Prior to VME interface control (i.e. use default register settings.)

Testing Delay FPGA

Load standard Delay FPGA firmware. Test with ILA in FE FPGA.

Tests Double Date Rate I/O and Digitally Controlled Impedance.
Use different default skew values on channels. Check clocks at ADCs with scope.

(Or use special Delay FPGA firmware stepping through skew values.)

Testing FE FPGA

Load standard Delay and FE FPGA (Raw data mode) firmware. Test with ILA in BE FPGA.

Test with Scope mode (internal and external triggers.)

Test with Header finding mode.

For all 8 FE modules at once: Test with “APV” pattern generator in Delay FPGA.

Digital Tests (with VME Interface) 

Requires VME Crate Controller or Interface to PC.

Requires primitive test program (register peek & poke)

Load VME FPGA with simple interface (fixed address.)

Test VME FPGA single read and write/readback internal registers.

Verify signals with VME bus analyser.

Test communication interface between VME and BE FPGA.

Test communication interface between VME and FE FPGA.

Test communication interface between VME and Delay FPGA.

Test setting of clock skew values.

Repeat signal generator tests with dynamic control of settings. 

Skew clock across tick marks.

Intermediate Analogue Tests{@ ICL}

Requires ICL FED Test board (electrical interface to OptoRx connector)

Requires 2nd JTAG programmer at ICL.

Start with ~5-10 days with Test card at RAL.

Then move 001 to ICL.

Or send RAL expert with 001 to ICL.

Measure response of header on all 12 channels and effect on 1st data sample.

Tests Required for Module Testers 

Serial Comms from VME to FE 

Implement

VME readout of event data. Scope mode. Raw data mode.

more tests…

Intermediate Digital Tests (with VME Interface) 

Standard load of all FPGAs.

VME readout of event data. Scope mode. Raw data mode.

more tests…

Connector Tests

Need to make a (simple) loop back card for (non-buffered) FPGA -> P0/P1/P2 integrity checks?

DAC Tests

Vary VREF to OpAmps. Observe shift in pedestal values.

Temp Sensor Tests

Vary over-temperature threshold. Check temperature warning interrupt, LED and shut down signals.

Serial EPROM Tests

Test interface to serial EPROM.

Write and read-back from EPROM.

Test write protect registers.

System ACE Tests

Test MPU interface to System ACE.

Test FPGA configuration on MPU start command.

Test selection of FPGA configuration set from Compact Flash.

QDR Tests

Send patterns from BE-FPGA into QDR and read-back.

SLINK Tests

Send patterns from BE-FPGA and capture in Logic Analyser on P2.

TTCrx Tests

Requires TTCvi etc

Test reading of TTCrx registers.

Test write/readback of TTrx registers.

TCS Tests

On P0.

Opto Tests {@ ICL} 

Requires ICL Opto FED Test card.

Analogue Performance Tests

FTT sine wave input capture large number of samples.

Bandwidth measurement.

Rise time measurement.

List of Equipment

@ RAL

1 VME64x crate (only.)

VME64x extender card.

JTAG programmers with Xilinx configuration and ChipScope software.

Arbitrary signal generator at RAL.

External Clock generator.

External Trigger generator.

VME bus analyser.

Analog test card, power splitters SMA cables

Clamp on current probes

SMT scope probes 

Pulse generator

5104scope

50 ohm terminators and BNC cables.

@ICL

1 VME64x crate (only.)

JTAG programmers with Xilinx configuration and ChipScope software.

FED Test card.

Staff Effort

It is foreseen that the bulk of FEDV1 (001 & 002) design testing will be carried out by designers (i.e. with some Test section assistance. . Test section support will be ramped up during 2003 as second batch of 20 boards nears manufacture.

Test section support will also be required early on for JTAG boundary scan testing and connector loop back tests

FPGA effort required for special firmware tests to be done by existing designers (e.g. Chip Scope tests.).
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