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1. Introduction

The purpose of this manual is to familiarize therusith the installation of the Multi-Channel Elemtics
hardware. This manual presents a logical progressi steps required to setup the MCE, startinghfro
installation of the MCE subrack on the cryostatyedfication of the installation, and finally to
troubleshooting. The intended audience of thisumhis an operator with minimal technical backgrun

2. Overview of the MCE

Each MCE subrack has ten slots containing thereleicts cards designated as in the figure below.

Address |
Card

AC BCl1 BC2 BC3 RCl1 RC2 RC3 RC4 CC PSU

Figure 2.1 MCE subrack with switching power supgdyd.

The Power Supply Unit connects to the ACDCU whiapgies +/-150DC. The PSU converts this into
lower voltages required by the MCE electronicslinkar power supply feed card is also availabletbist
card only provides a connection for the extermaddir supplies to the MCE.
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AC BCi1 BC2 BC3 RCl1 RC2 RC3 RC4 CC PSU

Figure 2.2 MCE subrack with external-linear powgpy card.

The address card, bias cards and readout cardsgsrtiee signals to/from the cryogenic imaging sub-
arrays. The clock card coordinates the signalgssiag cards and provides the interface to the RTL
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Figure 2.3 MCE subrack, rear view with MDM conneatambering indicated.

Connections from the signal-processing cards tathegenic arrays are accomplished through five MDM
connectors as designated in the Figure 2.3 above.

The signal-processing cards are connected to th®M@nnectors as follows:

MDM 5 MDM 4 MDM 3 MDM 2 MDM 1
RC4 S1_FB[31:24] | RC3 S1_FB[23:16] | RC2 S1_FB[15:8] | RC1 S1_FB[7:0]
SSA_SIG[31:24] SSA_SIG[23:16] SSA_SIG[15:8] SSA_SIG[7:0]

BC1 SSA_FB[31:24]

BC1 SSA_FB[23:16]

BC1 SSA_ FB[15:
BC2 Detector Bias

BBC1 SSA_FB[7:0]

BC2 S2_FB[31:24]

BC2 S2_FB[23:16]

BC2 S2_FB[15:8]

BC2 S2_FB[7:0]

BC3 S2_Bias[31:24]

BC3 S2_Bias[23:16]

BC3 S2_Biasfl
BC1 Heater

BC3 S2_Bias[7:0]

AC all signals
S1_Bias [41:0]

Table2.1

MDM connector signals

Production subracks will have no screens on thextmpbottom, while prototype subracks will have t
cover equipped with three fans and four suppos tedacilitate airflow.

SC2_ELE_S580 520 Rev2.4 _mce_getting_started_madpouaal.
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The operation of the MCE is coordinated by the FPKL. The RTL PC software will refer to the cards by
their designations from Figure 2.1. Please refehé RTL PC software documentation for its featuset-
up, and operation [1].

3. Installing the MCE

This section describes how to complete the mechbhai electrical installation of the MCE.

3.1 Mounting the MCE on the Cryostat

Parts and Tools Required:
8 x M6x16 mm hex head cap screws
e 1 x5mm ball driver
¢ 1 x Torque wrench
* 1 x3mm hex driver bit for torque wrench

Instructions:

1. Prior to mounting the subrack check that the fi@8-pin MDM connectors are retracted so there
is no interference when the subrack is mounteck ridhinterference position of these five
connectors is when the connector is not extendstitha mounting surface of the subrack. We
also recommend that you test the connections tMD® connectors on the cryostat wall before
mounting the MCE.

2. Have the M6 screws within easy reach. Align theraak locator pins with the corresponding
holes on the cryostat wallGently press the subrack into position. Install M6x16surews (8
pieces) and tighten. Figure 3.1 shows the locatafithe mounting holes. Note that the other
four mounting holes are located on the opposite.sid

Figure 3.1 Fully-populated subrack with mountindgischighlighted.

3. Mate the cryostat connectors by turning the magicrgws clockwise. The mating screws are
located on the front of the MCE, near the top eddse the torque wrench to torque the screws to
5 inch-pounds (56.49 Newton-centimetres). *Impatitavhen dismounting the subrack, be sure
to retract the MDM connectors first. Four countbrekwise turns of the mating screws are
sufficient to un-mate the MDM connectors entirelfyyou do more than 4 turns, the mating screw
may bottom out and seize in the MDM-connector béafsped bore.

SC2_ELE_S580 520 _Rev2.4 _mce_getting_started_madoaal. Page 6 of 49



Physics and Astronomy De 23-May-08

University of British Columbi SC2_ELE_S580 5.
MCE Projec Version 24
3.2 Connecting the MCE to the PCs

Parts and Tools Required:

1 x duplex fibre-optic cable for connecting the M@Rhe data-acquisition PC.
A PC with a PCI Arc-64 card that has data-acquisigoftware installed.
(optional) 1x duplex fibre optic cable for connagtithe MCE to the Sync box
(optional) 1 x Altera ByteBlasterMV or USB-Blasteaible

(optional) 1 x parallel port or USB extension cafileneeded)

(optional) A Windows PC with Altera Quartus Softwanstalled.

Instructions:

1.

Inspect the fibre-optic cable for any damage swsckireks in the fibre, loose connectors, or
damage in the cable jacket. If there appears emgelamage, replace the cable. Note that as an
industry standard, fibres are marked with “A” ae@nd and “B” at the other end , e.g. RX at one
end and TX at the other end. Sometimes they mayploe coded.

Connect the PC and the MCE with a pair of fibres.tkle PC side, the fibre is connect to the
connectors on the PCI card in the back of the RCth® MCE side, the fibre is connected to the
connectors labelled as RX-in and TX-out.

The red LED being “ON” on the clock card of the M@Hicates lack of signal either due to
cables being swapped or PC being off.

The red LED being “ON” on the back of the PC intisalack of signal either due to cables being
swapped or the MCE being off.

Note that the connectors are keyed. If it doedityabtate the connector until it mates. Alsdeo
that the connectors are spring-loaded and mudtételsed and rotated clockwise in order to lock
the connector. Repeat process to connect the eftaeof the fibre to the SDSU card.

Connect the MCE to the Sync Box (not shown in Feg8u2). Connect one end of the fibre to one
of the connectors labelled as mce0O to mce7 in 8ok bf the Sync box. Connect the other end to
the connector labelled as Sync-in on the MCE. WtherSync box is connected and on, the
yellow LED on the MCE goes off.

Connect the 2x5-pin female header on the ByteBisBtfeor USB-Blaster cable to the 2x5-pin
male header on the clock card.

Note: The connector is keyed. If it does notdib, not forceit! Calmly rotate the connectar
radians and try again.

If you are using a ByteBlasterMV cable, connect2bepin male connector to the parallel port of
the Windows PC. Use the parallel port extensidolecd necessary. If you are using a USB-
Blaster cable, connect the A (rectangular) enchefUSB cable to the PC and the B (square) end
to the receptacle on the USB-Blaster.

SC2_ELE_S580 520 _Rev2.4 _mce_getting_started_madoaal. Page 7 of 49
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RT Linux PC S : Windows PC

Figure 3.2 Connections to the Data Acquisition Widdows PCs. (Note: Only one of ByteBlaster
or USB-Blaster should be used.)

3.3 Connecting the MCE to the AC-DC Converter Unit

Parts Required:
¢ 1 xACDCCU power supply cable SC2-ELE-S580-170
¢ 1 xACDCCU Cheater Plug SC2-ELE_S580-106 (repl&es Box) (Fig. 3.3)
¢ 1 x Synchronizer Box SC2-ELE-S589-101 (optional)
e 1 x Synchronizer Box Cable SC2-ELE-S580-171 (ogtipn

This method of powering the MCE uses the AC-DC @oter Unit. AC-DC Converter Units are designed
to provide power to a pair of MCE subracks usirgaltle for each MCE subrack. A single channel AC-
DC Converter Unit is also available for lab us@taver a single MCE subrack. The AC-DC Converter
Unit must either be connected to a Synchronizer @dxave a dummy plug installed in the control inpu
connector.

Instructions:
1. Connect the power cable from the wall outlet toAl@&DC Converter Unit.

2. Connect the power supply cable between the MCEledCDCU. Note 2 pins are short and
mate last and disconnect first. This is a safefyure to ensure that there is no voltage on the
cable when the voltage pins are disconnected.

3. Connect the “cheater plug” to the control input mector if you are going to turn the ACDCU on
and off manually.

If you want to remotely turn on/off the ACDCU thigtuthe Sync Box, then use the Sync-Box-to-
ACDCU control cable to connect the ACDCU to oneghaf 8 ACDCUO to ACDCUY connectors
in the back of the Synchronizer Box.

4. Connect the fan power supply cable from the extqgraaer supply to the fan power connector
located on the top panel of the MCE.

SC2_ELE_S580 520 _Rev2.4 _mce_getting_started_madoaal. Page 8 of 49
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Figure 3.3 Cheater Plug for ACDCU

3.4 Connecting the MCE to the Linear Power Supply

Parts Required:
e« 2 x DC power supply cable
e 1 xfan power supply cable
¢ 1 x power cable

Instructions:
1. Connect the power cable from the wall outlet toekiernal power supply.

2. Connect both DC power supply cables from the erlgsower supply to the power supply card in
the MCE.

3. Connect the fan power supply cable from the extgraaer supply to the fan power connector
located on the top panel of the MCE.

Figure 3.4 Power connections to external lineargrosupply. (Note: PC connections not shown.)
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4. Verifying the MCE Installation

This section describes how to verify that the M@ been set-up correctly, that the instrument fianew
has been automatically loaded, and that the MGtnistioning normally.

4.1 Power-Up Check

MCEs are fully tested at the factory before shigpifThese tests include continuity checks of theNMD
connector signals, and functionality of all thedsawith an RTL PC. We recommend that the connestio
to the MDM connectors on the cryostat wall be msteéd before installing the MCE.

Once the MCE is installed, follow this procedureséuify that the MCE was received and installegyaod
order:

1. If you are using the ACDCCU and PSU, turn on theDECU and verify that the green LED on the
PSU is illuminated.

If you are using individual external linear powepplies, turn on the supplies in the following arde
+4.5VD, +5.0VD, +6.7VA, -6.7VA, +12.0VA, +2.7VD. He most important feature of this sequence
is that the +2.7VD (FPGA Core Voltage) is turnedlast, otherwise the FPGAs may not configure

properly.

With a fully populated subrack (with all cards meY, you can expect the following power
consumption:

Supply Voltage (V) | Power Consumtion (Watts)
+5V 0
+2.7V 12.5
+4.5V 6.8
12.0VA 0.8
+6.7VA 90
-6.7VA 9

Table4.1 M CE Power Consumption

2. Immediately check to make sure that the fans ontdipecover are running, if your MCE is so-
equipped. If not, turn off the power (ACDCCU, tretexternal power rack toggle switches in any
order although right to left is preferred) and dbthe fan-power connections.

3. If you should see black smoke emanating from theElViGimediately switch off the power supply.
This indicates that a component has shorted andedting high current has started to melt the IC
packaging. If, on the other hand, you see whitekendo not be alarmed as this is usually dust
trapped in the MCE that was expelled by the fans.

4. When you first power on the MCE, a series of redDkEBn each card are on, after a few seconds, the
red LEDs go off and green LEDs are turned on irtdigahat firmware is loaded to all FPGAs.

5. The MCE may now be tested through the RTL PC. iOmay be turned off by shutting off the
ACDCCU, or shutting down the external power ragkgie switches in any order, although a right-to-
left shutdown sequence is preferred.

Should the mating of the MDM connectors be in goesthe instrumentation bus tester may be used in

each signal-processing card slot to verify connégtto the subarrays. Please take care and ekatic
discharge precautions whilst handling the cardd,rafer to the IBT manual for instructions [2].
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4.2 Running System-Level Test on MCE

Now you can control the MCE through the PC by isgudommands and running test scripts to evaluate th
health of your MCE.

Starting the MCE Acquisition Software on PC

Be sure that the MCE and the acquisition PC aketirwith a duplex fibre-optic cable. Power on Mh&E
and if needed configure the MCE with the correctnfvare (see Appendix B: “Upgrading MCE
Firmware”).

The MCE is controlled via commands issued throdghacquisition software running on the PC. Please
refer to [1] and [2] for detailed descriptions dtcommunications protocol and list of commands Th
following section assumes MAS acquisition softwiarmstalled on your PC:

= Logontothe PC as “mce”
= In order to create a data directory for today'ssteis a terminal window type:
>set_directory
Now there is a directory in /data/cryo/current_dalkeere the test results for today will be stored.

Issuing Commands to the MCE

The following section assumes MAS acquistion soffenia installed on your PC. For information about
MAS, see thaviki. For a list of MCE refer to “MCE Command Descripti on MCE Command

Description

You may read and write different parameters ofMi&E. To read the offset value of a readout cangety
>mce_cmd —x rb rc3 offset

where:

nce_cnd is the name of the software utility that executescommand
-X execute the remainder of the line as an MQOfrand.

rb stands for read

rc3 is the target card that the command is is$oeed

of f set is the name of the parameter

You can find out more about mce_cmd by typing:
>mce_cmd —h

To modify the row length value:
>mce_cmd —x wb sys row_len 128

Another way to issue commands to MCE is to makatelbfile and include a list of commands and then
execute the batch file by calling mcebatchgo. Blaitch file has to be under das/configfiles director

For example, you may create a batch file callethftdat” that contains the following commands:
rb rc3 of f set

wb sys row | en 64

To run the batch file, type:

>mce_cmd —f temp.bat

Note: The collection of scriptslocated in $SMAS SCRIPT directory are designed to control the MCE and
facilitate the basic operations of MCE. A brief description for each script isalso provided in the wiki.
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Running a Test Script

You may now proceed to verify the overall healttyofir MCE by running a test script. This test scrip
checks whether the communication link between the RC and the MCE is reliable and that the MCE
firmware is operational. The test is interactive goes through following steps:

» toggles the faceplate LEDs.

» Records firmware revisions of all cards

» Records temperatures of all cards

* Records electronic Ids of all cards

» Records voltage/current draws

» acquires several data frames and verifies them.

Run the test script by typing the following at ttenmand prompt:
>mce_check

The results are saved ifiil enanme in $MAS_DATA directory which is typically set to
/data/cryo/current_data

mandana@mce- act - a2: ~/ nce_script/trunk/test _suite$./nce_check
./ nce_check run under MAS on Thu May 22 13:20: 32 PDT 2008
wat ch the LEDs fl ash

ac fwrev 0x2000005
bcl fwrev 0x1040001
bc2 fwrev 0x1040001
bc3 fw rev 0x1040001
rcl fwrev 0x4000006
rc2 fwrev 0x4000006
rc3 fwrev 0x4000006
rcd fwrev 0x4000006
cc fwrev 0x4000009

ac fpga_tenp 14

bcl fpga_temp 25
bc2 fpga_temp 25
bc3 fpga_tenmp 28
rcl fpga_tenp 32
rc2 fpga_tenp 34
rc3 fpga_tenp 33
rc4 fpga_tenp 33
cc fpga_tenp 76

ac card_tenp 24

bcl card_tenp 24
bc2 card_tenp 24
bc3 card_tenp 24
rcl card_tenp 28
rc2 card_tenp 28
rc3 card_tenp 28
rcd4 card_tenp 26
cc card_tenp 24

ac card_id 12002161
bcl card_id 17479857
bc2 card_id 17472657
bc3 card_id 17505530

SC2_ELE_S580 520 _Rev2.4 _mce_getting_started_madoaal. Page 12 of 49
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rcl card_id 17497557
rc2 card_id 17499096
rc3 card_id 17496123
rc4d card_id 17512731
cc card_id 9664016

ac slot_id O

bcl slot_id 1
bc2 slot_id 2
bc3 slot_id 3
rcl slot_id 4
rc2 slot_id 5
rc3 slot_id 6
rc4d slot _id 7

cc slot_id 8

ERE R I I S I R R I R R S I R I
ac card_type O
bcl card_type
bc2 card_type
bc3 card_type
rcl card_type
rc2 card_type
rc3 card_type
rc4 card_type
cc card_type 3

khkkhkkkhkkhhkkhkhxhkhkhkhkdrhkrkxdxk*x*k

NNNNREP PP

card_id 00936433

PSUC firmware version 3.2

TEMP1 ( PSUC) 32 C

TEMP2 ( PSU) 32 C

TEMP3 (HS) 35 C

V_VCORE 3425 units ( 3.43V) Nomi nal  3.00
V_VLVD 3196 units ( 4.81V) Nomi nal 4.50
V_VAH 2997 units (10. 04V) Nomi nal 10. 00
V_VA+ 3029 units ( 6.28V) Nom nal 6. 20
V_VA- 3187 units ( 6.62V) Nomi nal 6.20
| _VCORE 739 units ( 3.85A) Nom nal 13.00
| _VLVD 893 units ( 1.43A) Nomi nal 4.00
| _VAH 1325 units ( 0.08A) Nom nal 0.15
| _VA+ 2393 units (14. 38A) Nom nal 15.00
| _VA- 1576 units ( 1.26A) Nom nal 2.00
This is nce_cnmd version MAS/ act/218M

Li ne 0 : ok

Processed 0 |ines, exiting.

RUNFI LE_NAME=/ dat a/ cryo/ current _data//.tnp. data.run

FRAVE _BASENAME=/ dat a/ cryo/ current _data//.tnp. data

MCE i nformation collected and sinple data acquisition test Passed!
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5.1 List of Probable Causes of Error

1 Filter boxes not fully retracted

The brass RF filter boxes must be fully retractsithg the hex-socket drives on the front panel ef th
subrack before mating to the cryostat mountingepldtailure to do so will make it almost impossitie
mate the subrack to the cryostat, or even causreseamagéo the MDM connectors.

2 Cryostat mounting plate is faulty

The tolerance for the mounting plate to subrackhasics is about 0.25mm. If the mating parts have
incurred any damage or distortion, mating will i§cllt and potentially damaging to the MDM
connectors. Carefully inspect the mechanics amtacd the UBC Physics and Astronomy SCUBA-2 team
if you have any doubts about the integrity of thpags.

3 Card has fallen off the guide rails

The subrack has been fitted with card-guide stiffgiars to reduce the chances of a card slipping@b
the guide rails; however, it can still happen. Eindo circumstances force the card if it does hdé s
smoothly into the card slot. It may be interferimgh chassis structures or with the adjacent card.
Carefully remove the card and inspect the cardeguahd backplane connectors for the card slot &efor
reattempting to insert the card. See also probahise #4, below.

4 Ejector latches closed while inserting card

During the final 5mm of card insertion, the opeacgpr latches will normally engage the subrack.
However, if the latches have been closed prionggaging, they will bind against the subrack and/gné
final mating of the card. Retract the card sliglathd ensure the latches are open, then the caudidsslide
smoothly until the latches engage--then closedtwhks to mate the backplane connectors. If ikexry
resistance, do not force the card, as doing salaaulse severe damage to the MCE. See also probable
cause #3, above.

5 MCE not powered on

Check that either a cheater plug is installedhatGontrol Input Connector of the ACDCCU or a
Synchronizer Box is connected and powered on.

6 The power supply is not plugged in

Check to ensure that all the switches of the lipeaver rack are in the “on” position. If you argng the
ACDCCU and PSU ensure that the power cable is folyed. Check that the Cable OK and High Voltage
On LED are illuminated on the ACDCCU.

7 The linear power supply or power supply unit is f aulty

If the MCE does not receive power despite the cab&ng attached and the power supply being swdtche
on, there may be open fuses in the power suppiferRo the power supply manual and check the fuses
but do not replace the fuses until you have deteethihe cause for the overload. Under no circumsts
replace a fuse with one of a higher rating or slongeponse characteristic.

In the event that the fuses are alright, then thegp supply may have failed internally. Contaet WBC
Physics and Astronomy SCUBA-2 team in this case.

8 Fan bearings are failing

Ventilation fans may begin to make hissing, grogrongrinding sounds as their bearings dry out and
begin to fail. Try to ascertain which fan is makite noise, but be careful when placing your &zsgecto
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it as the noise may really be from a snake (sekgtnle cause #8, below). Power off the power sypig
place a pen or pencil in the suspect fan to preivdrm turning, and then turn on the power supply
momentarily. If the noise is no longer preser, stopped fan requires servicing or replacemematn@
leave the power supply on for more than 30 secuiittisa fan stopped. If a fan has failed entirelg. (it
does not turn at all) then continuing to operagegbwer supply could result in catastrophic faildoe to
overheating — do not run a power supply under sucbndition.

9 Removed

10 Power supply turned on in wrong sequence

The cards' FPGAs will automatically configure oiflthe LOGIC voltage (+4V5d) is switched on before
the CORE voltage (+2V5d). Make sure you activatelinear power rack's toggle switches in the atrre
sequence, as indicated on its front panel. Ifguusing the PSC and 24V power unit, the sequgnsin
automatic and this diagnosis does not apply to pooblem; in this case, see probable cause #1dwbel

11 Instrumentation firmware not loaded into cards

The MCE cards were pre-loaded with instrumentdfiionware and should automatically configure and
illuminate their red, yellow and green front-pateehps a few seconds after power-up. Should this no
occur, the affected card(s) may have been repragehwith different firmware. Follow the instruati®
in this manual for programming the configuratiovides to restore the instrumentation firmware.

12 Subrack fans are not powered

The prototype subrack is fitted with six ventilatitans, and these are essential for the propeatperand
survival of the MCE. Check that these fans areqred through the grey cable (see the Installation
section) and that they are moving air. If not, iethately shut off the power supply to the MCE and
remedy the non-operational fan(s) before contintingse the system. See also probable cause #13,
below.

13 Restricted airflow through subrack

The prototype subrack is fitted with legs to ensagtequate airflow in case it is placed on a flateme. A
production subrack only has top and bottom scresmno fans or legs. Adequate airflowst be
provided or the MCE will overheat and be severegdged. If the MCE is hotter than usually, theeogh
the airflow immediately.

14 Readout cards normally generate large quantities of heat

The metal surfaces of the subrack will be warm umdemal operation. The front panels of the readou
cards will be almost uncomfortable to touch for mtiran five seconds at a time — this is normal.
However, no part of the MCE should be hot enougteitse a reflex upon contact.

15 ByteBlaster/USB-Blaster is not connected

Ensure that both the computer end (parallel or d8ide) and subrack end (ribbon cable) end of theral
programming adapter (“ByteBlaster” or “USB-Blasfesite connected. If in doubt, disconnect and
reconnect the cables.

16 Incorrect parallel or USB port settings

The PC you are using may have parameters in itSRIQoperating system that enable or disable,tor se
special modes, for the parallel or USB port. Chibelse parameters for inappropriate values.

17 MCE JTAG chain has encountered an error

Occasionally, a bit error may occur in the JTAGichaVhen this occurs, the MCE and/or Quartus
Programmer software may be left in a bad statesiogwany or all of the error messages you are ge€lio
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clear this condition, shut off the MCE's power dypgdisconnect the Altera programming adapter
(“ByteBlaster” or “USB-Blaster”), and close Quartughen, turn on the power supply, reconnect the
programming adapter and re-launch Quartus. Neateléaving the programming adapter connected could
prevent the error condition from being cleared pitepower-cycling the subrack and restarting Qusart

18 Fibre-optic cable is disconnected or broken

Check to ensure that both fibre-optic cables amneoted to the correct connectors and that theg hat
been damaged. Note that a functional RTL-PC-to-M@&Ble with a non-functional MCE-to-RTL-PC
cable can cause timeout errors that mimic softweam@rs in some situations. (The MCE receives and
executes commands, but the RTL PC does not rettedesponses.)

19 SDSU card DSP software is corrupted

The SDSU fibre-optic card in the RTL PC containd arecutes software in its on-board DSP chip. Bugs
may exist which cause this software to become pteduor crash. Should you suspect this to bedke,c
you must completely power down the RTL PC by follogvthe standard Linux shutdown procedure. Only
if the SDSU card is powered cycled will this comatitbe cleared.

20 Wrong filename was specified

Make sure you have specified the correct scripifigaration or log file name. Note that the RTL PC
scripts may locate files in directories that may Im® obvious to you. Refer to the MCE Command Ménu
for information about expected script and directoaynes.

21 Connection problems to cryostat

“Bad” collected data may be due to connection potd at the MDM connectors, cold (internal cryostat)
connections or internal MCE connections. We ftdisgted the MCE subrack connections and have found
them to be highly reliable. If data collection leen previously successful and has become biadnibre
likely that a connection problem has developedédold connections and MDM connectors than in the
MCE.

22 Incorrect bias values specified

Since bias values are specified, in many caseRTancommand lines, it is easy to type incorrect
parameter values resulting in bias currents th@bat of range for your subarray. Check your ss@md
command lines for typographical errors.

23 Power supply has browned out

Excessive heat in the subrack can cause the onvoltedje regulators to shut down. Additionally,

excessive heat can cause the linear power radlotenbout. If you are experiencing “bad” data after
running for a long period of time on a hot day,ghytting down the system and blowing cool air tigto
the subrack and linear power rack with externasfiam 15 to 20 minutes, and recapturing your data.

24 Faulty readout card ADCs

The AD6644 analogue-to-digital converters usedhanreadout cards are known to exhibit anomalous
behaviour that we have not been able to explain MST noticed this, too, and replaced some ADCs i
the past. An ADC problem will affect the same sumacolumn in all your data, and may appear asenoi
or badly distorted waveforms. Should you suspedRC failure, please contact the UBC Physics and
Astronomy SCUBA-2 team.

25 One or more cards' FPGAs have become corrupted

FPGAs are RAM-based devices and are subject tamoon under certain, rare, circumstances. Should
one card in the subrack become unresponsive (agteeithe RTL PC software), try reconfiguring thae
card's FPGA using Quartus Programmer. Alternatelgtting the subrack (via the reset button on the
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subrack or by power-cycling the power supply) wittar the problem. Please keep a record of siesh o
of-configuration occurrences and report them toUB& Physics and Astronomy SCUBA-2 team.

26 Invalid command was specified

Your script or command-line referred to an MCE caamehthat is not defined in the mce.xml file you had
in-place when you started the DASDRAMA system. aBéerefer to the MCE Command Manual for
information on MCE command definitions.

27 mce.xml is corrupted

The DASDRAMA system could not understand the castefiyour mce.xml file. You may have edited
this file and made a typographical error. Theremessage will indicate which line of the mce.xitd the

error is on. Correct the error and restart DASDRAMPlease refer to the DAS manual for instructions
how to do this.

28 DASDRAMA is corrupted

A software bug prevents DASDRAMA from exiting gr&déy when an impatient user aborts a data return
command by pressing Control-C. Shut down the DASDIR process then restart it. Please refer to the
DAS manual for instructions on how to do this.

5.2 List of Known Issues

1 JTAG programming failures

Mostly during programming of a full subrack, Quarrogrammer will report a wrong silicon ID for a
device in the JTAG chain and a programming failu@giartus is now in a bad state, and must be closed
and re-launched; Auto-Detect will work but prograimgireports Device Chain Busy unless Quartus is
restarted. Sometimes, the subrack is also leftbad state and will need to be power-cycled whigh t
ByteBlaster unplugged from the Clock Card's froauigd connector.
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6  Maintaining the MCE

The MCE is shipped with spare backplanes and fitxes which can be used if the original parts are
defective or broken. Also, it may become necesgasyart with a clean re-install of the Windowétsare
if it becomes corrupt. The procedures describéavbeutline how to perform basic maintenance of the
MCE.

6.1 Hardware
This section outlines how to replace the backpkméthe filter boxes.

6.1.1 Replacing a Backplane

The procedure for replacing either the instrumertkplane or the bus backplane is basically the same
However, extra work is required with the 1B dudhie Delphi flex connections.

Parts and Tools Required:
» 1 x Backplane PCB (instrument backplane or bus filacie)
¢ 1 x Torque wrench
e 1 x1mm spacer bar
» 2 xPCB alignment plug-in card

Instructions:

1. Be sure that all cards are removed from the subrack

2. (Applies to IB only) Remove the filter boxes andlhi flex circuits connected to the IB.

3. Remove the back panel of the subrack. Place thsk with the front panel on the work bench.

4. Remove the M2.5 x 8mm screws holding the backplartke rails. Also remove the screws
(highlighted in yellow, below) connecting the baleke to the grounding bracket at the right hand
side.

5. Carefully remove the backplane taking care noteiodoany connector pins.

6. Place the new backplane into the subrack. Betbatehe 1mm thick spacer bar (in red, below)
goes between the backplane and the rail. Thisesgmr moves the backplane 1mm away from
the plug-in cards.
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7. Reinstall all M2.5 x 8mm screws finger tight.

8. Insert the address card into the AC slot (slotr®) the clock card into the CC slot (slot 8). This
will align the backplane to the cards.

9. Using a torque wrench set to 3 Ib-in, tighten atesvs. Do not over-tighten the screws as the
tapped aluminium rails only have 2mm of tap andeasly stripped. Remove the AC and the CC
from the subrack.

10. (Applies to IB only) Install the 5 Delphi Flex cirits and torque mounting screws to 8 Ib-in. See
Section 7.1.2 for instructions on how to insta# ffiter boxes.

6.1.2 Replacing a Filter Box

Parts and Tools Required:
» 1 x Filter box assembly
* 1 x Delphi Flex and hardware
¢ 1 x Torque wrench
* 1x3/32" hex driver bit for torque wrench

Instructions:
1. Remove the subrack’s top fan cover and rear panel.

2. The Delphi flex connection consists of the flex P@ieh gold dots on each end. Each end has a
two piece mounting fixture held together with tw@d@ x 0.375” cap screws. To assemble the
connection be sure that the gold dots on the ftexaating with the gold pads on the PCB.

3. Install the instrument bus mounted Delphi connexcfist. Torque the mounting hardware to 8
Ib-in.

4. Install the filter box Delphi connection last. Pukk flex so gold dots go on the correct side ef th
filter box PCB as shown below:
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5. Grasp assembly as shown below. The Delphi blagbeia strip can also be grasped at the same
time. Hand tighten the two 4-40 cap screws.

&Sy -

7. Repeat steps for remaining filter boxes. Releasgie setting on wrench when completed.
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7 Additional Resources

If you are encountering problems with the Multi-@hal Electronics that are not addressed in thisualan
additional help is available through our officestdid below. Related documents are also availaigean
be downloaded from the SCUBA-2 web site.

7.1 Contact Information
MCE web site:  http://www.phas.ubc.ca/~mce

Hardware / Firmware Engineering Team: Softwareik@gying Team:

Department of Physics and Astronomy UK ATC, Rayakervatory of Edinburgh
#204 — 6224 Agricultural Road Blackford Hill

Vancouver, BC Edinburgh, Scotland

V6T 171 EH9 3HJ

Canada United Kingdom

7.2 References

[1] SCUBA2-das-engineer-user-manual-V2.0.doc
[2] IBT manual
[3] “MCE Command Description”, SC2_ELE_S580_515 nmmmmand_description.pdf
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Appendix A: External Linear Power Supply Manual

CAUTION

DO NOT OPEN THE CABINET OR TAMPER WITH THE LOCKINBARS THAT ARE ON THE
FRONT OF THE KEPCO SUPPLIES.

DO NOT USE ANY FRONT PANEL TIP JACKS TO SUPPLY POWHO EXTERNAL CIRCUITRY.
HOOK UP THE EXTERNAL FANS CABLE PRIOR TO POWERINGRUTHE SUBRACK.

ENSURE THAT THE AC POWER CORDS FOR THE KEPCO SURRRIARE BOTH PLUGGED
INTO THE REAR PANEL.

ENSURE THAT THE DC POWER CORDS FROM THE REAR PANERE FASTENED TO THE
KEPCO SUPPLIES.

A.l  Overview
The schematics of the power supply can be founithetfollowing pages, in figures A.1 to A.5.

The pin out of both DC output power cables is idEht This means that the cables can be swapped
without any concern. The pin out of the Amphermimectors on the rear panel is listed in figure. A.6

The output voltages are as follows. +2V5d, +4V36lad, +6V7a, -6V7a, +15Va.

There are aluminum bars that lock the voltage amteat adjustment on the Kepco supplies found en th
lower portion of the 8U high cabinet. Do NOT reradte bars or adjust the knobs. The voltage and
current levels on the Kepco supplies have beersgre-

There are tip jacks on the front panel that allbestiser to read the output voltages and currerttseof
supply. Itis important to ensure that the tigkgarenot used to supply power to any external circuitry.

The +2V5d and +6V7a supplies have panel metersuisent monitoring and tip jacks for voltage
monitoring on the front panel. The +4V5d, +5V08ly7a, +15Va have jacks that the user can measure
both voltage and current. The “COMMON” black tgzks refer to the current and voltage tip jacksrabo
them. They are not common to each other, or gnjatks in other columns.

Voltage measurement is done using a DVM connect¢ide “VOLTAGE” and “COMMON” jacks and is
read directly with no conversion factor.

Current is measured as a voltage read across fhie@fate shunt resistor for the circuit in questiarhe

+4V5d and -6V7a power supply circuits express messaurrent values as 10mV/A. The +5V0d and
+15Va power supply circuits express measured ctuanes as 100mV/A.
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Figure A.2 Power supply schematics. (2 of 5)

SC2_ELE_S580_520 Rev2.4 _mce



23-May-08

Version 24

SC2_ELE_S580_5:

University of British Columbi

Physics and Astronomy De
MCE Projec

P e e s e e —
MY N
! T ruy
A, ) -
i A Wiaddinda ﬂ 600-203 P TR | <N SWoudaN N
S00Z @33 | Fwag WeN CEA9- T — A Wik ~onaHdHy
| /BOO( Imx _ ..wz&& J&NN oP
SOVE e QoY >——VWAN/
I wool, I
| L\ I
_ [ AN 1
R A e
EINVA ANOYY ero- 13-~
CHotd)
) ideJD«uwN
.—.307 .r.@l
| [
LOQ- LO0+

((GAG} 9L .rm:.naé

3INQ . ¥3™M04

Ve \-219H

o\ﬂ...UQ wl
i el R
RS oLl

OMV I ST Y asNas D
OMY9|, STHIMm Ty e
OMV81 SBM W Ny

AMdng B¥ANIT| BAL ‘9

Page 26 of 49

started_mednouoal.

_getting

Figure A.3 Power supply schematics. (3 of 5)
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Figure A.4 Power supply schematics. (4 of 5)
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Pinout of the Dual Connector Power Supply Card for SCUBA2 E03-009
All wires are 82" x 16AWG Belden 8521 series
Connector REAR VIEW (solder side view) Amphenol Connector Pinout
Pin Voltage Wire colour
A 2v5d red
O @O ——
C -/Va blu
€ SHLD -
OO O o
F +7Va yel
G +7Va yel
OOOOO Bz
J NC -
K NC -
OOO0O B
M 2V5d_Ret blk
N 2V5d Ret blk
@ @ @ P -7Va Ret blk
R +15Va_Ret blk
8 +7Va_Ret blk
Amphenol 97 Series Insert 22-14 T 4V5d red
U 5Vd_Ret blk
Notes : Vi 4v5d Ret blk
2V5 is supplied by the KEPCO JQEB-22M
4V5d is supplied by HC5-6/0VP-A Wire Colour | Signal Type
SVd is supplied by HAS-1.5/0VP-A red d= digital +
+7Va is supplied by the KEPCO JQE15-25M yel a= analog +
-7Va is supplied by the HB12-1.7-A and an external regulator circuit blue a= analog -
-7Vais the -OUT , -7Va_Ret is the +OUT from the HB12-1.7-A. black Ret

+15Va is supplied by the HAD15-0.4-A
All Return lines are Black 16AWG

Pins "J" & "K" are freed up for alternate use

Figure A.6 Amphenol connector pinout.

The upper removable shelf of the power supply puteted with the following Power-One linear power

supplies:

Part Number Function Output Current
HC5-6/0VP 4V5d power 6A
HA5-1.5/0VP-A 5V0d power 1.5A
HB12-1.7-A —6V7a power 1.7A
HAD15-0.4-A +15Va power 0.4A
HAD12-.4-A 24V external fan N/A

Table A.1  Upper shelf components.
Fuse | Type
F1 10 A, SLO BLOW
F2 1.0 A, SLO BLOW
F3 0.5 A, SLO BLOW
F4 0.5 A, SLO BLOW
F5 0.5 A, SLO BLOW
F6 0.5 A, SLO BLOW

Table A.2  Upper shelf fuse specifications.
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The lower deck of the power supply cabinet haspvesset Kepco JQE series power supplies. The front
panel adjustments have been locked with aluminurs bao not remove these or unscrew the set screws.

Part Number Function Output Current
JQE6-22M +2V5d power 22A
JQE15-25M +6V7d power 25A

Table A.3 Lower deck components.

The listed current output values are from the mactufer of the modules within the cabinet and do no
take into account parasitic losses from cablesigtedconnects.

For further details on the power supply modules thake up the power supply, refer to the manufactsir
websites, http://www.power-one.com and http://whkepcopower.com.

For JQE6-22M  see Kepco Instruction Manual Dow576220 Rev. 19 (included).
For JQE15-25M see Kepco Instruction Manual Doc.60Kb40 Rev. 24 (included).

A.2  Switch On & Switch Off Sequence

Switching sequence for ON: MAIN, LOGIC, CORENALOG  (switch on from Left to Right)
Switching sequence for OFF:  ANALOG, CORE, LOGMAIN (switch off from Right to Left).

A.3  Removing the Upper Shelf

Turn off the power supply. See above for switdhsefjuence.
Remove all external connections to the power supply
At the rear of the power supply:
a. Disconnect the DC power connections from the twpdtés
b. Unplug the AC line cords from the upper shelf neanel
c. Remove thénner 4 x 10-32 PHI screws that hold the rear panehéoinverted U-shaped
aluminum keeper plate

wnh e

4. At the front of the power supply:
a. Remove 4 x 10-32 PHI screws that fasten the grithe front panel to the mounting rails.
b. Remove the grill components.
c. Remove theuter 4 x 10-32 PHI screws that fasten the front paméhé mounting rails.
d. Sowly pull out the upper shelf. Ensure the DC power eators at the rear do not snag
on the perforations of the Kepcos’ cabinets.
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A.4  Installing the Upper Shelf
Installation of upper shelf is the reverse of realov

A.5  Dimensions
The overall mechanical dimensions of the power sugexcluding foldable handles), is:

height = 16” (40.6 cm) LS LD g
depth = 24.5" (62.2 cm)

< »

~ width = 217 (53.3 cm)
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Appendix B: Upgrading MCE Firmware

This section describes how to load firmware int® MCE. We currently support two methods of updatin
firmware; both involve using the Quartus Il Prograer software. A third method of updating firmware,
using the RTL PC, is not currently supported. With Quartus Programmer, one can use a CDF fite tha
automatically selects each card’s firmware (recomuhed), or one can load the firmware manually by
individually choosing what firmware goes into eacdrd. CDF files can be obtained from the UBC

firmware engineering team.

Automatic Update Using a CDF File

Note: In order to use a CDF file, your MCE subrack mhesfully populated (all cards must be plugged
in). Otherwise, the programmer will report an erro

1. Start the Quartus Programmer by selecting Sdakltera=>» Quartus Il 4.2spl Programmer. If you
did not install into the “Altera” program foldenjisstitute the correct folder name above.

Verify that the correct programming hardware iestd. If “No Hardware” is displayed in the top
left-hand corner, click on Hardware Setup. Otheeyproceed to Step 3.

Fle Edit Qufins Processng Help

&, Hardw e Setup... | No Hardware Mode: [JTAG ~| Progress: 0%

Blank-

==
2 Check

Pragram/
Canfigure

ISP
CLAMP

Seculy [

Werify Examing

Checksum Usercode

I
| Usvice

i AddFile...

2 Add Device.

System
Ready

2. Double-click on “ByteBlaster” or “USB-Blaster” undé€Available hardware items” to select the
programming hardware. If no such device is avéglaberify that the Altera ByteBlaster or Altera
USB-Blaster driver has been installed on the syst@tick Close. You should now see “ByteBlaster”
or “USB-Blaster” in the top left-hand corner.
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Hardware Setup El
Hardware Settings MTAG Settings |

Select a programming hardware setup to use when programming devices. This programmming
hardware setup applies only to the cunent programmer window.

Cunenly selected hardware:  [Na Hardwars |

Avallable hardware items

Hardware | Server Fort | AddHardware
Local LFT1
Remove Hardware

Close

3. Click on File=>» Open... and browse to the directory containing tbé-dile. Select the CDF file and
click Open.

4. Click Start to begin the firmware update process.

% Quartus Il Programmer - [Chain1.cdf]

File Edit Optons Processing Help

&, Hardware Setup...| | ByteBlastert [LPT1] Mode: {4785 | Frogess: 0%
File Device |Ehe:ksum Usercads E'ﬁﬁ:;m; Veilfy | E:fg;‘k Examine Sﬁglu:nty | Erase E,'_i':,“; |
<none> EFC16/4/8 00000000 <none> O [m] [m] ] () Ll []
E:/public_htrlésc2mes/.. EP1510F780 00204193 FFFFFFFF | | O 0 O O
& Ao Detect <rone> EPC16/4/8 00000000 <rione> O O O O O O [}
E:/public_hirlésc2mee/.., EP1510F780 002B4EBE  FFFFFFFF [m] [m| O [m| O O
<noney EPC16/4/8 00000000 <none> O [m| [m| O [} O O
E:/public_html/sc2mees... EP1S10F780 O02B4ERS FFFFFFFF ] ] im]| O O O
B Add File.. <none> EFC16/4/8 00000000 <none> O [m| [m| O [} O O
z E:/public_htrlésc2mee/... EP1510F780 O0BE14FF  FFFFFFFF [m| [m| O [} O O
i Change Filee | <hone> EPC16/4/8 00000000 <none> O O [m} [} O O O
E:/public_himlésc2mee/.., EP1530F780 003GDBES  FFFFFFFF O [m| O [m| O O
<none> EPC16/4/8 00000000 <none> O [m| [m| O [} O O
18 Add Device E:/public_htmlfsc2mee/... EPT530F780 01040203 FFFFFFFF O O O [m} O O
<none> EFC16/4/8 00000000 <none> O [m| [m| O [} O O
E:/public_htmlésc2mee/... EP1530F780 0M0A02C3  FFFFFFFF O [m| O [m| O O
<hone; EPCI6/4/8 00000000 <none> O [} [} ] O O O
E:/public_himlésc2mee/.., EP1530F780 01040209 FRFFFFFF O [m| O [m| O O
<roner EPC16/4/8 00000000 <rione> O O O O ] O [}
E:/public_htmlésc2mee/.., EP1530F780 OOCBEGFS  FFFFFFFF [m} [m| O [m| O O
System /

Ready Jau

5. Upon successful completion, the status messadhe abttom will appear in green at the bottom of
the window. If there is a problem, error messagidide displayed in red. Refer to the
troubleshooting guide for assistance.
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% Quartus Il Programmer - [Chain1.cdf]

EEX

Fle Edt Optons

&, Hardware Setup.

b Auto Detect

(& Add File..

& Add Device

Processing Help

ByteBlasterty [LPT1] Made: [178G +| Progess
File Device Checksum | Usercade E'ﬁﬁ:;m; Veilfy E:fg;‘k Examine segl“:"ty | Erase EI'_i':AP |
<none> EFC16/4/8 00000000 <none> O [m] [m] ] L] Ll []
E:/public_htrlésc2mes/.. EP1510F780 00204193 FFFFFFFF [m| [m| O [} O O
<rone> EPC16/4/8 00000000 <rione> O O O O O O [}
E:/public_hirlésc2mee/.., EP1510F780 002B4EBE  FFFFFFFF [m| [m| O O O O
<noney EPC16/4/8 00000000 <none> O [m| [m| O | O O
E:/public_html/sc2mees... EP1S10F780 O02B4ERS FFFFFFFF ] ] im]| O O O
<none> EFC16/4/8 00000000 <none> O [m| [m| O O O O
E:/public_htrlésc2mee/... EP1510F780 O0BE14FF  FFFFFFFF [m| [m| O | O O
<rnone> EPC16/4/8 00000000 <rione> O O O O O O O
E:/public_himlésc2mee/.., EP1530F780 003GDBES  FFFFFFFF [m| [m| O [m| O O
<none> EPC16/4/8 00000000 <none> O [m| [m| O | O O
E:/public_htmlésc2mee/... EP1S30F780 010402C9 FFFFFFFF O O O O O O
<none> EFC16/4/8 00000000 <none> O [m| [m| O O O O
E:/public_htmlésc2mee/... EP1530F780 0M0A02C3  FFFFFFFF [m| [m| O | O O
<hone; EPCI6/4/8 00000000 <none> O [} [} ] O O O
E:/public_himlésc2mee/.., EP1530F780 01040209 FRFFFFFF [m| [m| O O O O
<roner EPC16/4/8 00000000 <rione> O O O O ] O [}
E:/public_htrl¢sc2mee... EP1530F760 DCAEEFY FFFFFFFF m} m} i} m} O O

“E) Info; Configunng deviee index 18
Infe; Dievice 18 cantains J TAG 1D code 0112004000

Irio: Confiquration succesded - 3 devicals] configurad
‘&) Info; Successiull performed operations)
‘82 Info; Ended Programmer operation at Tue Apr 19 19,2810 2005

System /
Ready

Manual Update Using the Quartus Il Programmer

Note: In order to program the clock card’s Factory ogunfation device, put the clock card on an extender

card and connect the programming cable to the Jhé&iler (header P2).

1. Start the Quartus Programmer by selecting S»adltera=>» Quartus Il 4.2spl Programmer. If you
did not install into the “Altera” program foldenjisstitute the correct folder name above.

Verify that the correct programming hardware iestd. If “No Hardware” is displayed in the top
left-hand corner, click on Hardware Setup. Otheeyproceed to Step 3.

O Quartus Il Progsasses

File Edit Qgffns Processing Help

&, Hardw re Setup. . | NoHardware Made: |JTAG ~| Progress 0%
M@wice Chockaum  |Usewode | EOWER | yery | BETE | gamine | S0 | Erase ElifAF'|

2 Add File

& Add Device.

System

Ready NUM
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2. Double-click on “ByteBlaster” or “USB-Blaster” undAvailable hardware items” to select the
programming hardware. If no such device is avéglaberify that the Altera ByteBlaster or Altera
USB-Blaster driver has been installed on the systé&iick Close. You should now see “ByteBlaster”
or “USB-Blaster” in the top left-hand corner.

Hardware Settings MTAG Settings |
Slsct & programiing hardwane sshup o Lss when proaramming dsvicss. This progtaning
hardware selup applies ol ta the cuent progiammer window.
Cunenly selected hardware:  [Na Hardwars |
Awailable hardware items
Hardware | Server Fort | AddHardware
Local ]
Fiemive Handwiare

3. Click Auto Detect. In the list of devices that apps, each card in the MCE appears as a groupoof tw
devices, consisting of one “EPC16/4/8” configuratdevice and one “EP1Sxx” FPGA device.
Furthermore, each card is listed in order from MSBE 1 (address card) at the top of the list to MCE
slot 9 (clock card) at the bottom.

% Quartus Il Programmer - [Chain1.cdf]

File Edit Options Processing Help

&, Hardware Setup...| | ByteBlastety [LPTT] Mode: [JTAG ~| Progress: 0%
File Device Checksum | Usercods Froman | vary | B2 | Evamine | 520 | Frace EL‘i’:AF|

i Auto Detect

i AddFile...

2 Add Device.

System

Ready NUM
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4. If you are programming the FPGAs, double click lo@ t<none>" beside each EP1Sxx device that you
wish to program and select the appropriate progragifiie. FPGA programming files have file
extension .sof.

If you are programming the configuration devicemylle click on the “<none>" beside each
EPC16/4/8 device that you wish to program and séhecappropriate programming file.
Configuration device programming files have fildension .pof

D Quartus Il Programmer - [Chain1.cdf]

File Edit Options Processing Help
&, Hardwars Setup...| | ByteBlastert [LFTT] Mode: [JTAG ~| Progess: 0%
File Device |Ehe:ksum Usercods E'ﬁﬁ:;m; Veiify | E:fg;‘k Examine Segﬁ"‘y | Erase EI'_i':AP |
<none> EFC16/4/8 00000000 <nones (] [m] [m] ] [m] [l O
<noney EF1510 00000000 <nones O [m| [m| O [m| O O
b duto Detect <none> EPCI16/4/8 00000000 <none> O [m| [m| O 0 O O
o <none> EP1510 00000000 <noney O [} [} ] O O O
<none> EFC16/4/8 00000000 <nones O [m| [m| O [m| O O
<none> EP1S10 00000000 <none> O [m| [m| O [m| O O
B Add File, <none> EPC16/4/8 00000000 <none> O ] ] im]| O O O
= <none> EP1510 00000000 <nones O [m| [m| O [m| O O
1e || <noney EFC16/4/8 00000000 <nones O [m| [m| O [m| O O
<none> EP1530/_ HARDCO.. 00000000  <none> O [m| [m| O [m| O O
<hone> EPCIE/4/8 00000000 <honey O [} [} ] O O O
8 hdd Device <none> EP1530/_HARDCD.. 00000000  <nones O [m| [m| O [m| O O
=4 <none> EPC16/4/8 00000000 <none> 0 [m| [m| O 0 O O
<none> EP1530/_ HARDCO.. 00000000 <none> O [m| [m| O [m| O O
<none> EFC16/4/8 00000000 <nones O [m| [m| O [m| O O
<none> EP1930/_ HARDCD.. 00000000  <nones O [m| [m| O [m| O O
<noner EPC16/4/8 00000000 <rione> O O O O ] O [}
<hone> EP1530/_HARDCO... 00000000 <noney O m} m} i} O O O
System
Ready [ oM |

5. Put a checkmark in each box under “Program/Conégaorresponding to the FPGA or configuration
device that you selected in Step 4.

% Quartus Il Programmer - [Chain1.cdf]

File Edit Options Processing Help

&, Hardware Setup...| | ByteBlastert [LPT1] Mode: {4785 | Frogess: 0%
File Device |Ehe:ksum Usercods E'ﬁﬁ:;m; Verly | Blark: | Eyamine | Secuity | O |
<none> EFC16/4/8 00000000 <none> [m] [m] [m] ] L] Ll []
E:/public_htrlésc2mes/.. EP1510F780 00204193 FFFFFFFF m| [m| [m| O | O O
b Auin Detect <none> EPCI16/4/8 00000000 <none> O [m| [m| O 0 O O
E:/public_hirlésc2mee/.., EP1510F780 002B4EBE  FFFFFFFF O [m| [m| O O O O
<noney EPC16/4/8 00000000 <none> O [m| [m| O | O O
E:/public_htmlésc2mee/... EPTST0F780 002B4EB8  FFFFFFFF [m| [m| [m| O [m| O O
B Add File.. <none> EFC16/4/8 00000000 <none> O [m| [m| O [m| O O
z E:/public_htrlésc2mee/... EP1510F780 O0BE14FF  FFFFFFFF m| [m| [m| O | O O
i Chan e | <hone> EPC16/4/8 00000000 <none> O O O im] O O O
E:/public_himlésc2mee/.., EP1530F780 003GDBES  FFFFFFFF O [m| [m| O [m| O O
<none> EPC16/4/8 00000000 <none> O [m| [m| O | O O
18 Add Device E:/public_htmlfsc2mee/... EPT530F780 01040203 FFFFFFFF O O O O O O O
<none> EFC16/4/8 00000000 <none> O [m| [m| O O O O
E:/public_htmlésc2mee/... EP1530F780 0M0A02C3  FFFFFFFF m| [m| [m| O | O O
<hone; EPCI6/4/8 00000000 <none> O [} [} m| O O O
E:/public_himlésc2mee/.., EP1530F780 01040209 FRFFFFFF O [m| [m| O O O O
<roner EPC16/4/8 00000000 <rione> O O O O ] O [}
E:/public_htmlésc2mee/.., EP1530F780 OOCBEGFS  FFFFFFFF O [m| [m| O O O O
System /

Ready UM
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6. If you are programming configuration devices, yall meed to tell the Quartus Programmer to trigger
an automatic reconfiguration of the FPGAs afterdbefiguration devices have been loaded. To

enable this, click on Option® Initiate Configuration After Programming.

<D Quartus Il Programmer - [Chain1.cdf]

File Edit faanuestl Processing Help
= | Show checksum without usercode
e T T e = Poges i
= | Display message when programming finishes | Proaram/ Elar\k-‘ < Sa:unty| ISP |
" Enable real-time ISP to allow background programming it Usseste Contigwe | Yo | Check | B#emine | “gi | Erese | ciaup
00000000 <rone> O [m] (] ] [m] [m]
E:/public_htmlisc2mee/.., EPTS10F780 00204193 FFFFFFFF O O O [m| O O
o futo Detect <none> EFC16/4/8 00000000 <nones O [m| [m| O O O O
L ' Epublic_htmlfsc2mee/... EPTST0F780 002B4EB8  FFFFFFFF [m| [m| O [m| O O
<hone> EPCIE/4/8 00000000 <honey O [} [} ] O O O
E:/public_himlésc2mee/.., EP1510F780 002B4EBS  FFFFFFFF [m| [m| O O O O
B Add File, <none> EPC16/4/8 00000000 <none> (] ] ] im] O O O
= E:/public_htmlésc2mee/.., EPTST0F780 OOEET4FF  FFFFFFFF [m| [m| O [m| O O
i 7e || <nones EFC16/4/8 00000000 <nones O [m| [m| O O O O
E:/public_html/sc2mee/... EPT530F780 003SDBES  FFFFFFFF [m| [m| O [m| O O
u | <noney EPC1E/4/8 00000000 <ronex O O O O O O O
o E:/public_himlésc2mee/.., EP1530F780 01040209 FRFFFFFF [m| [m| O [N O O
=5 | <noney EPC16/4/8 00000000 <none> O O O O ] O [}
E:/public_hirlésc2mee/.., EP1530F780 01040203 FRFFFFFF [m| [m| O [m| O O
<none> EFC16/4/8 00000000 <nones O [m| [m| O [N O O
E:/public_htmlsc2mee... EP1530F780 01040209 FFFFFFFF ] ] im] O O O
<hone> EPCIE/4/8 00000000 <none O [} [} ] O O O
E:/public_htrlésc2mee/.. EP1530F780 O0CBEEFS  FFFFFFFF [m| [m| O O O O
System
Ready [ oM |

7. Click Start to begin the firmware update process.

D Quartus Il Programmer - [Chain1.cdf]

File Edit Options Processing Help
& Hardware Setup...| ByieBlastetd [LPTT] Mode: {UTAG ~| Progiess: 0%
| | Fie Device |Che:ksum Usercods e e ‘ Evamine | S5 | o |
<none> EPCTE/4/8 00000000 <rone> O (] [m] ] [m] [m]
E:/public_htmlisc2mee/.., EPTST0F7E0 00204193 FFFFFFFF O O O [m| O O
b futo Detect <none> EFC16/4/8 00000000 <nones O [m| [m| O O O O
L ' Epublic_htmlfsc2mee/... EPTST0F780 002B4EB8  FFFFFFFF [m| [m| O [m| O O
<hone> EPCIE/4/8 00000000 <honey O [} [} ] O O O
E:/public_himlésc2mee/.., EP1510F780 002B4EBS  FFFFFFFF [m| [m| O [m| O O
B Add File, <none> EPC16/4/8 00000000 <none> (] ] ] im] O O O
= E:/public_htmlésc2mee/.., EPTST0F780 OOEET4FF  FFFFFFFF [m| [m| O [m| O O
i 7e || <nones EFC16/4/8 00000000 <nones O [m| [m| O O O O
E:/public_html/sc2mee/... EPT530F780 003SDBES  FFFFFFFF [m| [m| O [m| O O
u | <noney EPC1E/4/8 00000000 <ronex O O O O O O O
8 Add Device E:/public_himlésc2mee/.., EP1530F780 01040209 FRFFFFFF [m| [m| O [m| O O
=5 | <noney EPC16/4/8 00000000 <none> O O O O ] O [}
E:/public_htrl/sc2meey... EF1530F780 010402C3  FFFFFFFF [} [} ] O O O
<none> EFC16/4/8 00000000 <nones O [m| [m| O [N O O
E:/public_htmlsc2mee... EP1530F780 01040209 FFFFFFFF ] ] im] O O O
<hone> EPCIE/4/8 00000000 <none O [} [} ] O O O
E:/public_htrlésc2mee/.. EP1530F780 O0CBEEFS  FFFFFFFF [m| [m| O [m| O O
System
Ready [ oM |
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8. Upon successful completion, the status messaghe abttom will appear in green at the bottom of
the window. If there is a problem, error messagidide displayed in red. Refer to the
troubleshooting guide for assistance.

D Quartus Il Programmer - [Chain1.cdf]
File Edit Options Processing Help

& Hardware Setup...| ByieBlastetd [LPTT] Mode: {UTAG ~| Progiess:
Fie Device Chesksun  [Usercode | POBERY | iy | B0k | yamine | SoR | o |
<none> EPCTE/4/8 00000000 <rone> O (] [m] ] [m] O [m]
E:/public_htmlisc2mee/.., EPTST0F7E0 00204193 FFFFFFFF [m| [m| O [m| O O
b futo Detect <none> EFC16/4/8 00000000 <none> O [m| [m| O O O O
5.7 E:/public_htmlsc2mees... EP1S10F780 O02B4ERS FFFFFFFF O O O O O O
<hone> EPCIE/4/8 00000000 <honey O [} [} ] O O O
E:/public_himlésc2mee/.., EP1510F780 002B4EBS  FFFFFFFF [m| [m| O O O O
B Add File, <none> EPC16/4/8 00000000 <none> (] ] ] im] O O O
- E:/public_htmlésc2mee/.., EPTST0F780 OOEET4FF  FFFFFFFF [m| [m| O [} O O
<none> EFC16/4/8 00000000 <none> O [m| [m| O O O O
E:/public_html/sc2mee/... EPT530F780 003SDBES  FFFFFFFF [m| [m| O [m} O O
| <noney EPC1E/4/8 00000000 <ronex O O O O O O O
8 Add Device E:/public_himlésc2mee/.., EP1530F780 01040209 FRFFFFFF [m| [m| O [} O O
£ | <rone> EPC16/4/8 00000000 <none> O O O O ] O [}
E:/public_htrl/sc2meey... EF1530F780 010402C3  FFFFFFFF [} [} ] O O O
<none> EFC16/4/8 00000000 <none> O [m| [m| O | O O
E:/public_htmlsc2mee... EP1530F780 01040209 FFFFFFFF ] ] im] O O O
<hone> EPCIE/4/8 00000000 <none O [} [} ] O O O
E:/public_htrlésc2mee/.. EP1530F780 O0CBEEFS  FFFFFFFF [m| [m| O 0 O O
“&) Info: Configuring device index 18
‘&) Info: Device 18 contains JTAG |0 code 0x0200400D
Infe; Configuration succeeded - 9 device|s) configued
‘&) Info: Successtully performed operation(s)
é) Into: Ended Programmer operation at Tue Apr 19 19:28:10 2005
System
Ready fNoM

Updating Firmware Using the RTL PC
Updating the firmware using the RTL PC via thedHaptic link is not supported as of yet. This doemt

will be updated when this functionality comes oalin
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Appendix C: Installing Quartus Software

This section describes how to reinstall the sofenaard drivers required for loading the MCE firmware

Installing the Quartus Il Programmer

1. Uninstall the existing software by clicking on $t& All Programs= Altera=>» Quartus I
Programmer and SignalTap Uninstall, Repair or MpdiBelect Remove and click Next.

InstallShield Wizard

Welcome

Instalishield | < Back || Nest > Carcel |

Note: If this does not work, try using the Add/Removedrams wizard from the Windows Control
Panel. You can also attempt to reinstall the Romgner on top of the old installation without
removing it first.

2. Click OK to remove the Quartus Il Programmer froouysystem. When prompted, click Finish to
complete the uninstall.

Do you want to completely remove the selected application and all of its companents?

3. Download the Quartus Il Programmer, version 4.2, $®in the following location:

http://www.physics.ubc.ca/~scuba2/sc2mce/systemfgyguartus2programmer.exe
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4. Double-click on the downloaded file to start thstaidlation program. Click Next.

Quartus I 4.2sp1 Programmer and SignalTap Il Setup

Welcame to the Quartus Il InstallShield Wizard

inetalshiehd ook || mets | coea [

Quartus Il 4.2sp1 Programmer and SignalTap Il Setup

icense Agreement
d th i

ALTERA QUARTUS Il PROGRAMMER AND SIGNALTAP LICENSE AGREEMENT

PLEASE REVIEW THE FOLLOWING TERMS AND CONDITIONS CAREFULLY BEFORE
INSTALLING OR USING THE SOFTWARE FROVIDED TO YOU ON COMPACT DISC, ViA
A'WEB-SITE, OR ON ANOTHER MEDIUM OR THROUGH ANOTHER DELIVERY
MECHAMISM. BY INSTALLING OR USING THIS SOFT\WARE OR PAYING A LICEMSE
FEE. vOU INDICATE YOUR ACCEPTANCE OF SUCH TERMS AND CONDITIONS, ‘WwHICH
COMSTITUTE THE LICENSE AGREEMENT ["AGREEMENT"| BETWEEN YOU AND

ALTERA CORFPORATION ["ALTERA"]. IN THE EVENT THAT YOU DO NOT AGREE WITH
ANY OF THESE TERMS AMD CONDITIONS, DO NOT DO%WMNLDAD, COPY, INSTALL OR
USE THIS SOFTWARE: IF YOU HAVE RECEIVED A COFY ON COMPACT DISC OR
ANOTHER MEDIUM, PLEASE PROMPTLY RETURN THE SOFT'WARE UNUSED TO
ALTERA,

IFOU %/I5H TO PRINT DUT THIS LICENSE AGREEMENT, YOU SHOULD HIGHLIGHT
THIS TEXT, RIGHT-CLICK, SELECT "COFY" THEN "PASTE" IT INTO & DOCUMENT [N
‘YOUR WORD PROCESSING PROGRAM,

1 Definitions: Software means the software provided under this Agieement on
compact disc, via @ website, or on another medium o thiough another defivery mechanism,
and any madifications to or derivative works of the Seftware, known as Excaliburim] Sohitions +

nstalihieid cBock [ meas [ cones |
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6. Enter your information in the appropriate fieldsniclick Next.

Quartus I 4.2sp1 Programmer and SignalTap Il Setup

Customer Informat
Pl

User Name;

Earr

instalishiekd | ek || mets | | coneel [

7. Click Next if you agree to install the programmetlie indicated location. Otherwise, select a
different directory then click Next.

Quartus I 4.2sp1 Programmer and SignalTap Il Setup

Choose Destination Local

tnstalEhield <Bock [ Nets | | concel |
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8. Click Next to install both the Programmer and Sigaa II.

Quartus I 4.2sp1 Programmer and SignalTap Il Setup

lect Components

Installshield | ¢Back ﬂ Hext> | | Cancel F{

9. Click Next if you agree to the default program fdchame. Otherwise, choose a different name then

click Next.

Quartus I 4.2sp1 Programmer and SignalTap Il Setup

Select Program Folder

Administrative Tooks
Ahead Nero

Canon Utiities

Irternet Tooks
Javatweb Start
Microsoft Office Tooks
Microsoft Visual Studio NET
Mozilla Firefox
Powerfuest

Frintte Intemet Printing
Security Tools

tnstalEhield <Bock [ Nets | | concel [
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10. Click Next to accept the settings and start inatialh. If you disagree with any of the settinggkc
Back until you arrive at the appropriate page drahtmake your corrections.

Quartus I 4.2sp1 Programmer and SignalTap Il Setup

Start Copying Files

User Name and Compary:

Destination Dirsctary:
C:\alterahaprogrammes

Program Folder.
era

InstellShield < Back H Hest > Cancel F

11. The stand-alone programmer does not require lingnso installation is complete. Click Finish.

Quartus I 4.2sp1 Programmer and SignalTap Il Setup

Instalistinld <Bak [ Fineh crcel, |

Reinstalling the ByteBlaster/USB-Blaster Cable Driv  ers

1. Download the ByteBlaster and USB-Blaster drivezdifrom the following location:
http://www.physics.ubc.ca/~scuba2/sc2mce/systemfgydrivers.zip

2. Extract the files. Note the location of the exteakfiles.

3. Open the Windows Control Panel. Open the Add HardwVizard. In Windows XP, you may have
to click on “Switch to Classic View” in order toes¢he “Add Hardware” icon.
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B Control Panel
Fle Edit View Favorites Tools Help

Qe - @ - [F | O seach [ rolders

Address |3 Control Panel

#&  Control Panel Pick a category

= o
'@ Appearance and Themes 1 Printers and Other Hardware
L

l
—

R Vindows Update =
@) Heln and Support Network and Internet Connections ) A

&} Other Control Panel
Options

" User Accounts
-

7 Add G Rismove Progtants L Date, Time, Language, and Regional
‘Options

- \r ) Sounds, Specch, and Audio Devices Accessibility Options

\.‘ Performance and Maintenance

d My Camputer
B Control Panel =] &3
Fle Edit View Favorites Tools Help [
@ Back e L3 I} p Search || Folders v
Address | Control Panel vBs
& X D W D M
H Control Panel A =%
{Accessibiity!  Add Hardware Addor Administrative Adobe Gamma  Automatic AvantGo
B Switch to Category View Options_: Remov... Tools Updates Connect
Sae Also J; E ﬁ g
Date and Time Display Folder Options Fonts Game Intel PROSet Internet
R Vindows Update Controllers Options
@) Helpand Support ’g @ P e Q
L = D @ & L
Java Plug-n Keyboard Mail Mause Network  Metwork Setup  Phone and
Connections Wizard Modem ...
< Bk = F:)
# % ¢ @ 2
Portable Media Power Options  Printersand ~ QuickTime  Regional and  Scannersand  Scheduled
Devices Faxes language ...  Cameras Tasks
© 9 § ¥ Wl 8 B
Security Sounds and Speech System Taskbar and User Accounts  Viewpaint
Center Audio Devices Start Menu
&
Y
Windows Wireless
Frewal  Network Set... ls
37 objects
& A

4. Click Next.
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Add Hardware Wizard

Welcome to the Add Hardware Wizard

This wizard helps you

+ Install software to support the hardware you add to your
computer.

* Troubleshoat problems you may be having with your
hardware.

& i your hardware came with an installation CD.
it is recommended that you dlick Cancel to
close this wizard and use the manufacturer’s
CD te install this hardware.

To continue, click Next.

5. Select “Yes, | have already connected the hardwihei click Next.

Add Hardware Wizard

Is the hardware connected? .:5

Have you already connected this hardware to your computer?
(%) Yes, | have already connected the hardware
3 No. | have not added the hardware yet

<Back [ Net> | [ Cancel

Scroll down and select “Add a new hardware devtbeh click Next.

Add Hardware Wizard

The following hardware is already installed on your computer .;§

From the list below, select an installed hardware device. then click Next to check
properties or troubleshoot a problem you might be having

To add hardware not shown in the list. click "Add a new hardware device."

Installed hardware:

& Communications Port (COM2)

8 Itel(R) Pertium(F) 4 CPU 2 66GHz

2 ServerWarks (RCC) FClto USE Open Host Controller
@2 USE Root Hub

&3 Generic USB Hub

Add a new hardware device v

[ <Back ][ New> ] [ Cancel |
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7. Select “Install the hardware that | manually sefemtn a list (Advanced)” then click Next.

Add Hardware Wizard
The wizard can help you install other hardwars .;§

The wizard can search for other hardware and autematically install it for you. Or, f you
know exactly which hardware model you want to install, you can select it from a list

What do you wart the wizard to do?
© Search for and install the hardware automatically (Recommended)
(@ Install the hardwars that | manualy select from a list (Advanced)

<Back [ Net> | [ Cancel

8. Scroll down and select “Sound, video and game odlats” then click Next.

Add Hardware Wizard

From the list below. select the type of hardware you are installing §

If you do not see the hardware category you want, click Show All Devices

Common hardwars types

PCMCIA and Flash memory devicss
4 Potts (COM & LPT)

153 Printers

€&25C51 and RAID cortrollers

" Sound. video and game contraliers |
'§ System devices

@ Tape drives

Bl Windows Fortable Devices

3

<Back | Net> | [ cancel

9. Click on Have Disk.

Add Hardware Wizard
Select the device driver you want to install for this hardware §

Select the manufacturer and model of your hardware device and then click Next. If you
#) have a disk that contains the driver you want to install, click Have Disk.

Manufacturer A|| Model =
(Standard system devices) 55 Audio Codecs

Agtech Systems Aureal Vortex Game Port

CH Products Game Ports o r
Creative Technology Ltd gacy Audio Linvers

" N Legacy Video Capture Devices a

=

‘3}' This driveris digttally signed.

Tell me why driver signing is importart

[ <Back ][ New> ] [ Cancel |
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10. Browse to the folders in which you extracted thigets. If you are installing a ByteBlasterMV,
browse to the /byteblaster subdirectory. Otherwisewse to the /usbblaster subdirectory. Click OK
If a warning appears, click Continue Anyway.

Install From Disk E]
Insert the manufacturers installation disk, and then
e s e e

e

Copy manufacturer's files from.

\ v [[Bows=. |

Software Installation

|§ The software you are instaling has not passed Windows Logo
L] testing to verfy ts compatibilty with Windows XP. (Tell me whny
this testing is important

Continuing your installation of this software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you siop this installation now and
contact the software vendor for software that has
passed Windows Logo testing.

[ Continue Aryway | [ STOP Installation

11. Select Altera ByteBlaster or Altera USB-Blastergdeding on which one you are installing) then
click Next.

Add Hardware Wizard
Select the device driver you want to install for this hardware. .

Select the manufacturer and model of your hardware device and then click Next. f you
#)) have a disk that contains the driver you wart to install, click Have Disk

Model

Attera ByteBlaster

Altera Programmer

/8 This driver is not digitally signed!

Tell me why driver signing is important

[ <Back ][ Net> | [ Cancal |
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12. Click Next to begin installation. If a warning aags, click Continue Anyway.

Add Hardware Wizard
The wizard is ready to install your hardware .

Hardware to install
@j Atera ByteElaster

To start installing your new handware, click Next

[ <Back ][ Wed: | [ Cancel

Hardware Installation

|§ The software you are instaling for this hardware:
.
Aftera ByteBlaster

has not passed Windows Logo testing to verfy its compatibilty
with Windows XP. (Tell me why this testing is important.

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

[ Continue Aryway | [ STOP Installation

13. Click Finish. Reboot the PC to complete the inatain.

Add Hardware Wizard

Completing the Add Hardware Wizard
The following hardware was installed
@ Atera ByteBlaster
2

Windows has finished installing the software for this device
For the hardware to worl, you will have to restart the
computer.

fiew or change resources for this hardware [Advanced

To close this wizard, click Finish
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Appendix D: List of Acronyms

AC Address Card

BB Bus Backplane

BC Bias Card

CcC Clock Card

CDF Chain Descriptor File

B Instrument Bus (backplane)
IBT Instrument Bus Tester
MCE Multi-Channel Electronics
MDM Micro-D Metal

PC Personal Computer

PCB Printed Circuit Board

PSC Power Supply Card

RC Readout Card

RTL Real-Time Linux

SDSU San Diego State University (refers to a P@ agathe RTL PC)

SC2_ELE_S580 520 _Rev2.4 _mce_getting_started_madoaal.

Page 49 of 49



