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1 Introduction

This document describes the specification for tleekCAlignment Module (CAM) to be used within the
Processor Crates of the ATLAS Level-1 Calorimetagder system.

Throughout this document 40MHz will be used asa@tsiand for the actual TTC clock rate of 40.08 MEzd
likewise for the multiples of this frequency.

1.1 Overview

A Cluster Processor Crate contains 14 Cluster BeaceModules (CPMs), with each CPM exchanging détta
its immediate neighbours using 160 outgoing andité@ming 160 Mb/s links. Each CPM contains 8 Glust
Processor Chips, each receiving data from modulesljacent slots, left and right, as well as treng
generated onboard from the incoming pre-processiar. @ hese 160Mb/s links do not contain any timing
information, but rely on the receiving clock beithgrived from the same source as the transmittiockel
namely the TTC feed. To maximise the timing margihs phase of the clocks on adjacent modules baust
aligned to within sub-nanosecond precision.

Each processor provides an accurate copy of #gsriat transmit clock for monitoring purposes. ThE\VCwill
use this copy to monitor the phase of the clockaifrom each processor. Software will select whigh clocks
are to be compared, measure the phase differemde@djust the phase of the clock on the source G&iNYg the
programmable delay within its TTCrx.

CAM Backplane data at 160.32 Mb/s

VME Ser Ser
‘_I D1 D1
Phase]
Detec TTCrx| ITTCrx
A A
X 7} Iy
D TTC
< feed
Select]
CPM CPM CPM TCM
A\ 4 A\ 4 A\ 4

*P1= Deskewl 40.08 MHz clock
*P2= Deskew?2 40.08 MHz clock

Although the module is intended for the settinganmpl monitoring of the clocks within a CP cratesah also be
used in a JP crate as the module will receive dékdhputs.
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2 Requirements

The CAM will be of 9U format i.e. 366mm high by 4@fnh deep and occupy the single unused ‘CPU/Slawé’ sl
of each processor crate.

The module will receive, via front panel cableJ@ck signal from each of the processors withinaerAny
two of these clocks can be compared to producdua vapresenting the phase difference between tAdotal
reference derived from the backplane TTC signal alay be selected for comparison.
The CAM will provide the following functions:

* Receive 16 single-ended clock signals via the fpamtel using LEMO ‘00’ connectors

* Recover a high-stability local clock from the balekye TTC feed.

e Provide monitoring points for recovered 80MHz adiMHz clocks.

e Transmit the local TTC clock onto fibre and to rieeeup to 3 of these clocks from other crates.

« Measure time difference between any two clocks aittaccuracy better than 100ps

« VME-- compatible interface

* Front Panel JTAG access for testing and CPLD progriag.

e Provide connectors to monitor the incoming busluiages.

These functions are illustrated in the diagramelo

Backplane
Front Panel ?

—®@ Fipre in
ng—'{Fibre in
¢ 80 MHz Monitor Clock / Data [TTC input
40MHz Monitor recovery
44@3—{@4—‘ Programmab
Delay
#1777 Select COWIRE
The TTCrx derived ey Phase Shift
clock from each of #2 101 x Detector
the 14 CPMs 21 variabley| (including
within the crate. #14 1] ADC)
e

Phase Error

’ VME-- F——»

The processor clocks are single-ended source tatedrsignals driven by 3.3V CMOS buffers. Thedébei
suitably received and terminated by the CAM.

The phase detector will be edge-triggered to makesénsitive to mark-space ratios, and have a hoono
phase-voltage transfer function.

The local reference clock will be extracted frora TI'C feed using a PECL based circuit. This pathalgo
include a programmable delay to allow the phagb@®fncoming fibre clocks to be scanned.

Software will measure the phase relationship otti®clocks by sweeping the TTCrx delay on the Cliitvhg
‘synchronised’. Reading the phase error value &@hedelay increment produces a plot from which lagll
found the optimum in-phase TTCrx setting.

The fibre-optic links allow the phase of TTC clodksm other crates to be measured and monitored.
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3 Implementation

3.1 Clock Phase Measurement

The design will use PECL or LVPECL logic where aggmiate. PECL style logic is fast enough not tsalye
the 100ps time resolution of the TTCrx on the CPMAPECL devices use a 3.3V supply and allow regukat
to isolate the sensitive logic from the 5V cratppy.

3.1.1 Input receivers / input circuitry

The clock monitoring output of a CPM is a singleted source terminated signal from a 3.3V powereddGM
buffer.

The inputs to this card are AC terminated and #€rcoupled into the receiver. With termination éher end,
the signal swings at the connector are expectéd tmbout 1.2V. The multiplexers chosen (MAX9388 or
MC100EP57) are sensitive enough not to require an extra inpylifier. Maximum input signal is 3 V p-p.

Sensitivity is 200 mV peak-peak swing at 50% dugle ratio.
Because of the AC coupling, a different duty-cywi# require a larger swing due to the ‘baselinender’ from
the midpoint. For 25% - 75% duty-cycle the regdisensitivity is double this figure.

Signal input is via a coaxial LEMO connector typ®,&nd terminated to 5@ as shown in the circuit below.

10nE

100Q

IMQ
Vbb = 1.8V MAX9388 x 2

10nFL
Tvee

To avoid connecting together the grounds from déffé modules, a high-frequency transformer wilulsed to
couple each input into the multiplexers. (Type TlHY Mini-circuits). The screen will be grounded high
resistance to bleed away any static charge thatl doum on a floating cable. The connectors arelated from
the front panel.

An offset voltage of 50mV will be added across diféerential inputs of the multiplexers to preveném
oscillating in the absence of a signal. This biesud is shown in Appendix C.

3.1.2 Clock selection

The two 16-way selection multiplexers will be cansted from two banks of 4:1 multiplexers with highin
input stages. These are fed into another multiplexselect between the processor clocks or otbek sources.

Any of 16 processor clocks or local TTC clock candompared with any of 16 processor clocks or inngm
Fibre clock. The following comparisons may be made:

Clock 1 - Reference

Clock 2 — ‘variable’

1 of 16 processor clocks
Or

Local clock (true , inverted or delayed)

1 of 16 processor clocks
Or

1 of 3 Fibre-optic clock signals

! The MAX9388 parts that were originally specifieechme unavailable so MC100EP57 parts were sulestitut

Design Specification 1.01

Page 5




3.1.3 Phase shift detector

The clock phase difference is measured using aeptherector that converts the phase informationantoltage,
which is then digitised using an onboard ADC.

The phase shift detector logic produces a pulsguhbivith a mark-space ratio dependant upon thegha
difference. The pulsed output is fed into a lowspfiter to derive a voltage suitable for feedihg tADC. The
characteristics of the phase detector is shownabelo

A
Cverage H [ | ceo/a
oltage | J | J f
(ADC
count)
-2n - 0 T 2n

Phase difference / rad

The circuit chosen uses a standard exclusive-agsgtatector preceded by D-type flip-flops to giveehaviour
which does not have a dead-zone around the zemseqiwint. The response around the zero-phaseipdinéar
and unaffected by the mark-space ratio of the mplitis characteristic is produced by dividing eelcitk by 4
before feeding into a traditional exclusive-or lthpbase detector. At the zero-phase point the pheteetor
receives two inputs in quadrature. Actually onecklsignal is not divided by 4, but resampled bydteer
clock. The resampling is initially done using opipgsclock edges to avoid metastable operationeatzéno-

phase point:
[OjQ D Q
Clock1 F F

L5 575 )

Phase detector

Phase Pulses

to LP filter
Clock?2 ’_C F

Due to the clock inversion of clock2, the phasepasigound transition , nominally at-z, will depend upon the
mark-space ratio of this clock. The wrap-arouncuos when the rising edge of clockl coincides whihfalling
edge of clock2.
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3.1.4 Filter and ADC

A Low-pass filter is necessary to remove high festgy components of the 20 MHz phase detector pulses
Given the ADC resolution is 10 bits, the attenuasbould be greater than 1000.

If a simple RC circuit is used for the low-pastefi] then at 20 MHz Xc = R/1000.

This gives a RC time-constant ofi8.

The ADC will have a resolution of at least 10bithis gives a resolution better than the TTCrx dekatyings
full-scale range of 8 bits over the clock perio®6fns. For a 10 bit ADC 2counts = 25ns , 1 count = 25ps.

The ADC chosen has serial I/0 and a conversion ¢ifig0uS. Control and conversion to parallel data i
handled by firmware within the VME CPLD.

A stable, quiet power supply is provided for thalague functions. The filter and following analegeircuitry
will operate differentially on the phase detectagit to help reject noise from the logic power dyipp

The ADC front-end pre-amplifier will take the forof:

8100

Phase detector
1
)

‘100EPO8 _ ) MAX1243
1802 AVCC/2 Vref = AVcc

Component value calculations are shown in AppeBdix

ADC control state machine:

Start ADC conversion

Busy =
DAV=1 START
UPDATE Conversio

Data Reg. Busy =1
DAV =0

Conversiol
Done

To start a conversion cycle, the StartConversioistset to ‘1’ and then, after about 13us, theaDAwailable
(DAV) status bit will go to ‘1’ indicating that theigitised value can be read from the ADC_Data_Regi
During a conversion, the StartConversion bit ofd¢batrol register will automatically be reset reddyanother
command, and the DAV status bit will go low untietnew data is ready.
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3.2 Local Reference Clock
3.2.1 TTC 80MHz Clock extraction circuit.

The front end will be built from very fast PECL loghat will extract and separate the 80MHz clooH data
embedded in the TTC signal. From these signaldv0clock with the correct phase will generated by
examining the recovered Channel A/B data.

The 80MHz clock is recovered from the TTC signahgsa transition detector feeding a monostable. The
monostable is built using a D-type and delay lifige D-type circuit once triggered has a dead-tiergred on
the data transition, so will only trigger at a rafeS0OMHz.

Clock80
. t—b Q
TTCin > D }C/D Transition
Reset
3ns
ans* * This includes any transmission delay
Typical waveforms are shown below:
o 25 n¢ >
T A? B?
0 1 0 1 1 1

TTC signal

_f

Transition-detect /;\ /_\
Monostable out <x

= 80MHz clock

Monostable Reset

= dead zone

Implementation details

The LVPECL XOR gates have differential inputs.nése are used, the delay element chosen will IB&Can
circuit wired as follows:

TTCin .
C/D Transition

500  22pF
3ns

3.2.2 Data extraction

The RAW TTC signal is retimed by the recovered 8GMitbck to extract the data. The data is fed intasa
CMOS CPLD which contains the algorithm to identtfig A and B channels. A CPLD allows the algorittom t
be changed. (There are different algorithms deedrib the official TTC documentation) A PECL flilop
samples the raw TTC signal to remove the embedkbe#t and ease the timing requirements of the CPLD.
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: NRZ_Data8!
TTCIN |z_Data8q]—_>>:>——> :
D Q —D Q

Clock80 delay

_____________________________

PECL CPLD

Sampling the TTC signal between a possible datesitian and the clock transition produces data w&ith
‘Invert on Zero’ format (1Z). If successive sampka® the same, then both a clock and data tranditwe
occurred, meaning the data encoded is a ‘1'. ifeti@s only been one transition, the data encadadd'.

25 n¢ >

e AR AL
s 0_41_ 0 %'1 n _1\_
|
0

N

1Z Data 80 ‘L

o
-

The 1Z data is then ‘differentiated’ to produce tesired ‘Non return to Zero’ NRZ format.

3.2.3 Channel A/B alignment and 40 MHz clock generat ion

Fast CPID
PECL/TTL

IZ_DaaB0 [ l: Clock40
= A/B .
State_ D Q = ChA/B select
machine Clock80
QJ.O_QKSD—D_ + Run lengt! E—

detect

Reset Violation

(for monitoring)

v

On reset or Power-up the circuit will examine Td&a and make an initial guess on A/B timeslotdsuaning
TTC system is sending IDLE code, i.e. alternatingtd 0s.

Logic will monitor the data with respect to the 88Ficlock and delay the A/B signal by one cyclerifilegal
sequence of Channel A/B is found.

The TTCrx manual gives conflicting advice on whedygence is illegal. The drawing quotes a lengtABtata
=(1,0) > 11 as illegal, but the text says A data=23 is illegal.
The sequence of AB data = (1,0) will be used itjtiaut can be changed inside the CPLD.

A PECL flip-flop retimes the CPLD signals to giveetsub-nanosecond accuracy needed.
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3.2.4 Onboard Clock monitoring

The TTC derived 80MHz and 40MHz clocks will be dahie on the front panel (via LEMO 00 connectors)
Circuit detail:

MC100EP11

[ —
150Q 1‘5& =
Vpp=0.7V

3.2.5 TTC Clock delay

The programmable delay chip MC100EP195 will be useaptionally insert an adjustable delay for tindaard
TTC derived clock. This part has a delay range.®f212.2 ns in 10ps increments using a 10 bistegi

A separate delay of 12.5 ns can be added by sajesti inverted version of the TTC clock.

3.3 Bench Test Modes

These modes allow connectivity not covered by JTésding to be checked on the test bench beformtdule
is plugged into a crate. It also gives easy acteasy high-speed signal during the evaluatiorhefdesign. The
test modes are enabled using jumpers and requimsalioscope and signal generator to completeesiing.

3.3.1 Clock selection and transmission test.

This mode will drive the clock selection addresgé from a 6 bit counter cycling at 1ms. The cotingyg of
the clock selection circuitry can then be testeéjylying an external test clock signal to eacluinp turn and
observing the selected signals on test-points wsingscilloscope. Analogue effects such as crdsatal signal
transmission quality, and the behaviour of the pkaetector circuitry may also be checked.

MuxTest mode Test Links Reference clock select Variable clock select] Fibre
PL5, PL4
0 0,0 Normal / VME Normal / VME Off
1 0,1 Counter Counter ON
2 1,0 0 0 Off
3 1,1 0 1 Off

3.3.2 ADC Test cycle.

This sets the ADC acquisition and readout to cawmtirsly cycle so that the timing of the serial bas be
checked.

ADCTest mode Test Links ADC access
PL3
0 0 Normal / VME
1 1 Continuous
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3.4 Interfaces

3.4.1 Backplane

Backplane connectors will be the 2mm pitch Tycoat#type of equivalent compatible to IEC 1076-4-101
A 25 x 5 pin connector block is used for the VMHEnpection, and a 22 x 5 pin connector block is deethe
TTC feed. Both connector blocks will have upper owier screens fitted.

A 3 pin Power block and a Guide block are alsogmesThese conform to the published Backplane
Specification which is copied in Appendix A.

The J2 VMEG64 connector is not required, and will lne fitted.

3.4.2 Front Panel

Ejectors/injector handles are the standard IEEE syzh as those from ELMA as the insertion foreetisird of
that needed for a CPM.

3.4.2.1 Indicators

Function Colour Quantity
Power supplies, Incoming 5V + Onboard 3.3V Green 2
VME access Yellow 1

L1A received Yellow 1

TTC code violation / Error Red 1

3.4.2.2 Connectors

Function Type Quantity
Clock inputs LEMO coax 16

Fibre optic transmitter + receiver SFP socket 1
Fibre optic receivers SFP socket 2
Clock + Voltage monitor LEMO dual coax 2
JTAG access — ALTERA Byteblaster pinout 10 pin IDC 1

Clock inputs:

AC coupled and terminated to $Dwith a sensitivity of 200mV peak to peak (p-pigr&al amplitude up to
2.4Vp-p. Expected signal swing from CPM is 1.2Vp-p.
Clock outputs:

Driver circuit source impedance is 80in series with 0.1uF coupling capacitor and wilvd 350mVp-p into a
50Q load.

Voltage outputs
The incoming 5V and 3.3V supplies are passed aott-panel Lemos via 1k resistors.

A daughtercard with a CANuC may be fitted to montteese supplies and communicate with the backplane
CAN bus. Detail of Daughter card connector and gizen in Appendix B.
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3.4.2.3 Layout

o CAN Push Button Switch
reset

O s5v

O 3.3V
O VME
O LI1A
@ ERR

Indicators

Rx3

> Fibre-optic I/0
Rx2

Tx1

Rx1 J

C15i \
Cl4i

C13i

C12i

C11i

C10i

Coi

C 8i
cTi Clock inputs
C 6i
C5i
C 4i
C3i
C2i

Cli

Clock Outputs

0/0000000000000000:

() 8

(@]
®
(=]
S

Q
s
o
=

Supply Monitoring

Q)
O

w
<
a
<

CPLD + CANuC
Programming

JTAG Access
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3.4.3 CAN Daughter Card

This holds a CANuC which will monitor the crate bas voltage, and report any alarm conditions toQfs
via the TCM CANbus.

VME CAM
Registe
c Daughter
CAN bus Card with
CANuC + ...
Backplane 3
I —— {:| uC Programming
3.3V 1kQ ~
Crate D (— ')
Power ﬁ Front Panel
Supply D—E access for
Busbars D 5.0V 1kQ A oscilloscope
. — °

The ADC of the CANuC has 8 analogue inputs avadlablof which are used as follows:

Input Signal Full Scale Reading
ANO Crate 5.0V supply 8.2V

AN1 Crate 3.3V supply 8.2V

AN2 Onboard 3.3V supply 8.2V

AN3 Crate 5.0V oscillation amplitude 400mV sinubpieak
AN4 Crate 3.3V oscillation amplitude 400mV sinubpieak

The ADC is provided with a very stable referencd 4 for accurately measuring DC voltages.

A filter of bandwidth 0.5 to 3 kHz, plus an amifiand rectifier circuit are used to detect ostitha signals on
the power supply voltage.
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3.4.4 Power Supplies

The onboard supplies will be derived from filterithg incoming crate 5V supply, with conversion dawr3.3V

using linear regulators and switchers. Values a@kert from devices’ data sheet fgg max at 25°C.

Current consumption - estimates

Phase detector: 1.70A.
VME interface: 0.82 A.
TTC Clock extraction: 0.65 A
Fibre Optic modules: 0.33A

Power Estimate = Total current x5V =17.5W

3.5 Module Layout

‘|Front edge

Back edge

Ck (16)
] i Selection Logic

Clk(1)
—

D 40MHz / 80MHz

Dswzv

:| JTAG

1 MM A A ra i rar] —— — ——— o0

ESD Strip

ADC

ESD Strip

] Guide

VME
Interface

___________________

Voltage
Regulators

TTC Clock
Extraction

 E—
CANuC Daughter Card

VME

TTC

Power

Al

400 mm

v
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3.6 VME—interface address map

VME base address at 0x0060000

Module will respond to a block of 128 word locatspmot all used.

The DS* signal will be received by a buffer havsgficient hysteresis to remove any non-monotonic
transitions that may be present on the backplajmakiThe VME interface will be robust enough regenerate

spurious cycles from glitches on this signal

The IACK* signal on slot2 will be ignored , as wile Geographical address lines, although thesebmay

received by the address decoding CPLD.

3.6.1 Register map

Conforms to the L1 Calorimeter Trigger model:

Type Function name Size VME address offset from
(16 bit words) base (Hex)

RO Module ID A 1 00000
RO Module ID B 1 00002
RO Module Status 1 00004
R/W Module Control 1 00006
R/W Reference source 1 00008
R/W TTC delay 1 0000A
R/W Variable source 1 0000C
WO Module Pulse 1 0000E
RO ADC Status 1 00010
R/W ADC Control 1 00012
RO ADC Data 1 00014
3.6.1.1 Module ID Register A
A 16-bit register conforming to the LVL1 Calorimeteigger module ID convention:

Bits 15 - 0: Module Type, CAM = 3380
These bits are set within a PLD.
3.6.1.2 Module ID Register B
A 16-bit register conforming to the LVL1 Calorimeteigger module ID convention:

Bits 15-12: Firmware revision No

Bits 11- 8: PCB Module Revision No

Bits 7-0: Serial Number in the range 0-255.
3.6.1.3 Status Register
A 16-bit read-only register reserved for moduldustanformation.

Bit 15: PS_ALERT from Daughter Card. (Not yaplemented)

Bit 7 - 6: Fibre SFP Module3: RX loss of sighdModule Removed.

Bit 5: Unused — read as zero.

Bit4 - 3:  Fibre SFP Module2: RX loss of sighdModule Removed.

Bit 2: Fibre SFP Modulel: TX laser fault.

Bit1-0: Fibre SFP Modulel: RX loss of sighdModule Removed.
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3.6.1.4 Control Register
A 16-bit read-write register containing static (qauised) module controls.

Bits 15-2 Unused.
Bit 1: Set CANuC Programming mode. (Unaafalié for Prototype CAM PC3380M/1)
Bit 0: Enable Fibre Transmitter in Modulel.

3.6.1.5 Reference Source Register
A 6-bit read-write register containing static (npuised) module controls.

Bits 15-6: Unused - read as zero.
Bits 5- 4: Type Selection. 0 =CPM, 1 =TTC, ZIFC, 3=TTC +AT.
Bits 3-0: CPM/JEM Clock Selection. Processor #.

3.6.1.6 TTC Delay Register

A 10-bit read-write register containidy value.

Bits 15-10: Unused - read as zero.
Bits 9- 0: AT in steps of 10ps from 2.2ns to 12.2ns

3.6.1.7 Variable Source Register
A 6-bit read-write register containing static (npuised) module controls.

Bits 15-6: Unused - read as Zero.
Bits 5-4: Type Selection#. 0=CPM, 1-3 =rEilRx 1 - 3
Bits 3- 0: CPM/JEM Clock Selection. Processor #.

3.6.1.8 Module Pulse Register

A 1-bit write only register containing transientpurlsed module controls.

Bits 15: 1 = Clear Bit 15 of module StatugjReer.
Bits 14- 0: Unused - read as Zero.

3.6.1.9 ADC Status Register
A 2-bit read-only register.

Bits 15- 2: Unused - read as Zero.
Bit 1: ADC Data available.
Bit 0: ADC Busy, conversion in progress

3.6.1.10 ADC Control Register

A 1-bit read-write register .
Bits 15-1: Unused - read as zero.
Bit O: Start ADC conversion. Automaticalligared once a conversion has begun.

3.6.1.11 ADC Data Register

A 10-bit read-only register containing phase vdtoen latest A/D conversion.

Bits 10-15: Unused - read as zero.
Bit 9 -0: Phase value. In-phase clocks shgiud a value around 200h.
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4 Project Management

4.1 Deliverables

The deliverable products of this phase of the ptcgee:

«  Specification (this document).

e 2 pre-production CAM followed by 8 production ( £G 2 JP + 2 spare)

« Firmware for programmable logic.

« Design documentation (schematics, layout infornrmttmmponent data-sheets etc.)

4.2 Personnel

The CAM is designed at Birmingham University, aligh closely coupled with layout effort at RAL. The&in
personnel for the project are named below, supgdiyeseveral other members of the Level-1 Calommet
Trigger Collaboration:

e Project Manager/Engineer: Richard Staley (Birmingha
e Layout: (RAL Drawing Office)

4.3 Design and Verification

Cadence Concept HDL will be used for the schenu#sgign of the module at Birmingham, remotely adogss
the central RAL installation of this program. AeQuartus will be used to create and test the faravior the
CPLDs.

The 80MHz clock extraction circuit and the phasted®r and filter will be prototyped on a small PG&ore
manufacture.

4.4 Manufacturing

The PCB layout and routing will be done by the RBitawing Office, which also supervise the manufaetamd
assembly (population) of the module. RAL now h&saanework’ agreement with a number of companie®wh
deal with the whole process of PCB manufacturenfoomponent supply through to providing assembled
modules. The “1-stop shop” agreement providesahgitmodule failing our acceptance tests will banretd to
the manufacturer and corrected at their expense

45 Test

The assembled modules from the manufacture witlddiwered to Birmingham University, where the
acceptance tests will be performed on the modiilesse tests include visual checks, module powexngp
JTAG programming of the two CPLD devices. Anyifaglmodule will be returned to the manufacturerrisr
work.

Certain functions (clock selection, phase deteaitmt TTC clock recovery) will first be tested on therkbench
with the module running the inbuilt test modes gsitandard test equipment such as signal genegsatdran
oscilloscope. Once these functions are verified the module will be placed in the 9U crate fotitesby
software using the VME interface.

Design Specification 1.01 Page 17



The CPM Extender may be used for holding the CAbVjated the Ground links SB2 — SB4 and SB7 — SB10
on the Extender are removed.

Using the two prototype modules, the design wilebealuated before more modules are made; the dbasdics
of the phase detector will be checked, and therjiaf the PECL based clock extraction will be meadwand
compared to that of a TTCrx source.

4.6 Costs
NRE costs Cost each in UKP
PCB (15 day turn-around) £500 PCB + 2 x £200 Stenci| £523 (for ftwo ) then £216
Components £735
Assembly £168
References

1. S.J.Hillier, G.Mahout, R.J.Staley & A.T.Watson, CHvbduction Readiness Review document
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Appendix A — Backplane connector layout

The following information is derived from the Backp
the CPU slots 1 & 2.

lane PDR document for

[Pos. A g C] D] E |
Guide Pin (0-8mm) (AMP parts 223956-1, 223957-1, or equivalent)
Connector 1 (8-58mm) Type B-25 connector
1 1G> \(MEDOO VMEDO8 MEDQ9
2 BBSY* MEDO1 VMEDO2 VMED10 VMED11
3 BCLR* VIMEDO3 V(MED12 VMED13
4 BGOIN* * VMEDO4 VMEDO5 VMED14 VMED15
5 BGOOUT* ** <G> VMEDO6 VMEA23 VMEA22
6 BG1IN* * VMEDO7 <G» VMEA21 VMEA20
7 BG1OUT* ** <G> VMEDSO* <G> <Gp
8 BG2IN* * VMEWRITE* <G> VMEA18 VMEA19
9 BG20OUT* ** VMEDTACK* VMEA16 VMEA17
10 BG3IN* * VMEAOQ7 VMEAQ06 VMEA14 VMEA15
11 BG30OUT* ** <G> VMEAOQ5 VMEA12 VMEA13
12 BRO* VMEAOQO4 VMEAOQ3 MEA10 MEA11
13 BR1* 4G> VIMEAOQ2 VIMEAOQ8 VIMEAOQ9
14 BR2* VMERESET* MEAO1 €G> 94G>
15 BR3* 4G>
16 IACK* <G>
17 IACKIN* <G>
18 IACKOUT* IRQ7*

19 <G> IRQ6*

20 <G> IRQ5*

21 <G> IRQ4*

22 <G> IRQ3*

23 <G> IRQ2*

24 <G> IRQ1*

25 GEOADDG6 | GEOADD5 GEOADD4 GEOADDO
* Set low in Position 1 (bus master)

*x Implemented only in Position 1

Connector 2 J2 VMEG64 connector

This will not be fitted

Connector 3 (292-336mm) Type B-22 connector

1-19

20 <G> <G> 1G> <G>
21 CAN+ <G> TTC+ 4G>
22 CAN- 1G> TTC- <G>
Connector 4 (336-361mm) Type D (N) connector

2 +3.3V

6 Power GND

10 +5.0V
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Appendix B — Daughtercard connector

Connector Pinout:

Pos. | Signal (wrt
da%ghtfer card) «4000mm ;o <10.0mm
1 CAN+ (i/0) 3 © EEEETEETEREE TR O3
2 CAN- (i/0) /! |
3 Ground 5
4 M3 holes x 2
5 5.0V Supply (in) !
6 5.0V Supply (in) :
7 RESET* (in) t | |81.25mm
8 3.3V Supply (in)
9 :
10  [Alarm_2 (out) E
11 |[PS_Alarm (out) E
12 Ground
13 CAN_Prog*
14 Ground |
15 |RS232_OUT .
16 R8232_|N Iooooloooooooooooal----:---_-_y-_ <4.0 mm
— 1t
6.03 mm
Note: Prototype CAM has connector with only pins 1 -12.

Appendix C — Front-panel connector — JTAG & CAN  uC

Connector Pinout:

o
o]
»

Signal
JTAG_TCK
Ground
JTAG_TDO
3.3V Supply
JTAG_TMS

RS232_IN (%)
RS232_OUT (*)
JTAG_TDI

0 Ground

P O|0O|N|O| O | WIN -

Programming uC

Due to lack of space on the front-panel, the CANai@rogrammed using the same front-panel connéictadr
carries the JTAG signals. An adaptor (shown beiswgeded to convert this to the standard 9-wayqde-t
connector pinout as used on the other L1Calo madule

The RS232 signals(*) each have a IDikline resistor on the module to protect certanants of the ALTERA
ByteBlaster interface that use these pins for dfinections.
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Front panel 9-way D socket

CTS/IRTS

10 way IDC
] RS232 OUT z]
7 RS232 IN =]
(5] GROUND 5]
{8 ]

Appendix D — Changes to prototype module.

The supply filter inductor now a wired ferrite beiadtead of a chip inductor.

The differential inputs of the receivers for thegr6cessor clocks were biased to the same voltadj¢hais
prone to oscillation in the absence of a signaé @ihcuit was modified by breaking the transfor€ path and
adding a bias network, to offset the inputs by 50mV

MAX9388 or
Vcce MC100EPS57

The MAX9388 parts were on a very long lead timej ao were substituted by On-Semi MC100EP57 devices.
These are functionally identical, but have a dédfdrbias network on their receiver inputs. Thifedénce is
important in one area: The fibreoptic receiver atgmre capacitively coupled, but the On-Semi gzate

inputs that are pulled to ground. These need toidsed correctly using external resistors, and aifiomV

offset as per the clock inputs:

—H
§§§§§2 > Fibreoptic Rx

—iH

Four extra pins have been added to daughter camtkector to allow programming of CANuC through thent
panel.

A reset button for the CANuC has been added ta foanel.
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