MAIT

What does it mean ?

- Major Area Integration Team ?

- Multidisciplinary Accident Investigation Team ?

- McCabe‘s Artificially Intelligence Tipper ?
(www.mymait.com)

- Maintenance Assistance and Instruction Team ?

- Martial Art Instructor / Trainer ? ....

.... best guess :
- Manufacturing, Assembly, Integration and Testing !

OK, acronym problem solved. Let’s build an NGC ...



... starting with the Manufacturing /Assembly !



BOM from design file

C1_BIAS1

C1_BIAS2

C1_BIAS3

C100_VIDEO1

C100_VIDEO2

C100_VIDEO3

C100_VIDEO4

PW_3

100nF
100nF
100nF
10uF/25V

10uF/25V

10uF/25V

10uF/25V

LT1963AESS8-
1.5V

BOM of FEB contains 930 parts

Procurement
BOM (Bill of Materials)

CC2013-0805

CC2013-0805

CC2013-0805

CC4532-1812

CC4532-1812

CC4532-1812

CC4532-1812

SO-G8

BOM after inspection

et | commen | oo oot | o] crmers oo

C1_BIAS1
C1_BIAS2

C1_BIAS3

C100_VIDEO1
C100_VIDEO2
C100_VIDEO3
C100_VIDEO4

PW_3

A03600

A03600

A03600

A08085

A08085

A08085

A08085

2430

KerKo 100nF
+10% 50V X7R
KerKo 100nF
+10% 50V X7R
KerKo 100nF
+10% 50V X7R
KerKo 10uF
+10% 25V X7R
KerKo 10uF
+10% 25V X7R
KerKo 10uF
+10% 25V X7R
KerKo 10uF
+10% 25V X7R
LT1963AESS8-
1.5#PBF

SMD-0805

SMD-0805

SMD-0805

SMD-1812

SMD-1812

SMD-1812

SMD-1812

8-SOICN
1,27mm Pitch



Bill of

Material
FEB, AQ32, ...
Deadline
i Deliver S ol .
5 Pr(:pe : y . Quality
epending on time V| Used, leaded. .
deadline Broker Service ) |-, 3
Placing
order
Costs
\4 y \4 \ 4
4
Direct order 1 Offer SingleSource 3 Offers
< 1000€ > 1000€ Justification > 2500€
g

y

-
‘ Contract &

Procurement [*
1 day to 2 weeks

[ —
)

» <
> «

Delivery

)




Population Assembly

Unpopulated PCB Populated PCB
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Population Assembly

Producing PCB

eProviding Population
data

eInhouse Testing of
new design

Inspection

eVisible shorts or
bridges
eRunning DC TEST

Assembly of the Inspection

Parts e Visible shorts or bridges

«Providing assembly ¢ Placement of components
data

*Providing parts




Population Assembly

Assembly of the Inspection || Testing the
b connectors '

ePlacement of the boards
*Providing assembly connectors oDC Test

data *Straight pins etc. *Running application
*Providing connectprs




Next we need to take a look at the TWIKI pages....



TWIKI contains everything we need

BIGGEST ADVANTAGES:

- HTML based, therefore platform and OS independent. Only browser required.
- No excuse not to use it.

- Accessible from both sides of the Atlantic.

- All NGC related documents are in one place.

- Possibility of creating links instead of keeping redundant information in
different places.

Testing step 1: Test procedure i ol ) e
- Detailed test procedures for each board are . SR HAS i Bt FblRetlesing e i
P

available from TWIKI. e

TESTPROCEDURE FOR FRONT END BASIC REV. 4.0

NGC . { Changes | Index | Search | Go }

&
%

Before starting the test make sure that all bugs mentioned in the Buareport have been corrected |

In order to verify proper operation the woltages and certain configurations have to be set first. These settings vary between

- Designers are not the only ones who can test
a board. A].SO 1eS S experlenced personnel iS ::t::)s:rne1fo:r§pn5:§t:$5fo:yu§:mz Beefor);yjus:;;e;;:npersolap;imto;aveimomih?mj:zm >

engineer, that the intended setup is the right one

1 1 1 b T aboard has to be changed with bias confizuration, supply vol ADC type DON'T FORGET
enabled to do testing, thus minimizing the e e o
the corresponding board

riSk Of Sing].e pOint failures. 1. Analog Supply Voltages

For an overview of jumper locations click here (nght chick and choose "open m new window")

* Set 3]_VARI/GND according to the intended Hardware-ID
I t t . h t f. f- * Set 311 to 1-2 for optical or 2-3 for infrared applications.
- Set 52 to 2-3 fi ical or 1-2 for infrared appli
nstructions now to con lgure/ reconligure a o w7310 2.3 e oo o 1.3 v nwed sppbesion
+ Set 314 to 2-3 for optical or 1-2 for infrared applicatons.

board for an optical or an infrared system [ SRS e or 5 @B g on 57t e

* Power up the board and verify the analog voltages according to the table below:

(if applicable) _ making it an LRU estpoint|Optical setup/Infrared setup Voltage
. X6 +5V (analog)| +5V(analog) | +-0.1V +5V_analog
X13 -5V (analog)| -5Vianalog) | +-0.1V -5V _analog
11 +13V +3V +-0.2V  [PowerPlusVariable
. I wa Eaicits AW +-N1 90 Dmxrlermnc\Tnﬂqu _ILI




Testing step 2: Board Test tools

- A total of 18 clocks and 20
biases have to be tested over
the complete output range.

- Manual test would take
several hours.

- Linux test script automates
this test cutting down test time
to 10-15 minutes without the
need for user intervention.

- No additional software is required.
Linux has everything you need.

]

1]

Mo

T
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T
T
T
T
T
T
T

m M

o B e e e o e e e o o e e B [ o T B B B
— s s

HFRHEHEEHEHRHRAAA A A=A

e B o o [ e B B

ST T 1

- Errors encountered during
- test are logged to file for later

analysis.




Testing step 2: Board Test tools (cont.)

- End to end noise test for
clock/bias and video using the
NGC sequencer.

- Requires only a cable between
clock/bias connector and video
input.

ngortd Real-Time Display 1.7 13:30:55 T

Hile Miew Graphics Real -time

STARTY: [19
EHNDY: 31
13

[7oan
= [Foaz |
Average: [7041.74 |
StdDev: [0.491368 |
sSamples: [832 |

| DEFAULT CANCEL

Lows: IESGU.BT

High: I?T 61.03
Auto Set Cut Levels

Scale: 9 —
Zlz|2|n|S]
Store fix. pattern
r

_1 Rapid Frame...

Autocut res
DIT

alilxl

Flle Mode Online
ONLINE idle

Exposure: Start | Abart| | End

Hame: | nge

Made MORNHAL

Maming Scheme:  rpquest

- | Fasst

Fomat: miension = M File-History CLEAR| Stotus| inactive

1 Multiple Fies 1
M Extended Header |
Expasure Time | 00:00:27
Countciown H
oLbe 1 Vohage=File] o Camon Conr 16F ILLA-NGEL RS InLuF L0, v

Stanus | disabled | CLDG Disable|  Save | Restore All| Vaoltages

Clocks — ckiLo — | | Telemetry
0, SO0

I Restare

-2, 0000 6, 0000

Sul 0. 500 Telometry 1 0,505

Mon-d s |17 bone | Dode © 0. 000

Saquencer 1 SEG-1

Start | | Stop | Break| o Centinuous Mode

Status | Funning aad-out Window =1 TriGper Mode
e Fichor - 50 me:f 1| e 1]

l : o Al
Te e : | 0| sv: 1 [ LT}

£

Bk Al
Clock=Flle | [57em Com0n-CONF L6FILES NECTRSLOn1uFER. cik | =]

Program | [0 COnF 1GF ILES NGCIREA OnlyF EB_sanatick, sen

A\

5 | 0,100000 [;| ] otrl

ane Module 1 Units : | 4 Bt () A
T 3.000
Detay ¢ 150 | Mode: Nom | i bt
Pick= Sizm 1 | i S NUmDers = | yamtar: [ [1
P-on: | 0 W Cvtl J CvtZ2 W Fitter 1 Clamp

an Al

Detector Configuration

OniyFER

\ i\l PARAM | FAAME | HISTORY |

Fiirap
T

CLOC-1
CLDC
Erabie 4 |
Disatie A

“| [Aequinttion 1

Stafys | running

Furst : | 1

s | ! I
Process

[

HEpRAdC

st | 1| wef

EH 1 Wi

Command : |

Read-Mode

1 Conlimuaus Mate
1 Transier

1 Guiding

SumeTick =

st | step| | Ao ]

| Performancs Menitar

Statistics
Clear

Clgar | | Dump

show up in the RTD.

- Any noise problem in either
clock/bias or video chain will




Testing step 3: Test report

Test Report for NGC Front End Basic Rev. 4.0
Use the File > SavePage as Command to download a local copy. After successful testing this report must be appended to
the history file of the board.

- Test report to be filled out i | o
after successful configuration e I T

and test Of each board. 1. Analog Supply Voltages: Tolervance+-0.72\c' Ripple: max.20mVep
- Contains detailed information FowerMinusHigh (V) 4218 ‘ R\ppl?(m\":J 10 (@ PASSED (" FAILED

PowerPlusVariable (V) 13.2 Ripple (MVpg) 14 (& PASSED (" FAILED

about the configuration of each e - e SRS o

PowerMinusDAC (V) -1za Ripple (mVpp) (& PASSED (" FAILED

bOaI'd (VO].tageS ) BiaS Setup, svanaoawy | 50 Ripple (m¥pp) [ 1 @ PASSED O FAILED
. . . +5V Analog (V) # Ripple (mVpp) 12 (& PASSED (" FAILED
ADC configuration, Firmware, ) R e it

*NOTE: Vohage depends on Hardware-ID. See user manual and Twiki Testreport for details.

H ardware - I D etC . ) Voltages match Hardware-ID in User Manual? @ ves (" NO

2. Digital Supply Voltages: (Tolerance +-0.1V, Ripple: max.20mVpp
- Double check of all voltages
3.3V Digital (V) 33 Ripple (MVpg) 15 @ PASSED (" FAILED

. .
d tt t th 2.5v Digital JP3 () 25 Ripple (mVe) [ 10 CPASSED (" FAILED
an Se lngs agalns e 2.5V Digital P4 (V) 24 Ripple (MVgg) 12 @PASSED (O FAILED

=l

|

numbers given in the TWIKI tsvoomaesen [ g5 Bppletmvey [ 90 (G PASSED CFAILED

EDFEB_Revision_4 < NGC < 5DD - Mozilla Firefox =10l x|

Eile  Edit Miew Go EBookmarks Tools  Help

test procedure and User manual " . 8P rm—— T

B8 5o mweb B EsoERP

il e 3 SDD = MGC » HardWare » FrontEndBasicBoard = DD
&% 25 ¥ Hior FEE > FEB Revision 4 e

e 9
W

“\@“: MNGC . { Changes | Index | Search | Go 3

.
- TO b e attaCh e d to th e h]' S to I , ‘ Serial number|_ revision_ | used by__ | __project * Firmware Version_ |
& revision 4 Christoph  |Woltage regulater Test
file O f e ach b O ard . 7 revision 4 Stefan Eeference PCE {(empty)
8 revision 4 Christoph  |first populated test beoard
] revision 4 Ifanfred system testng
10 revision 4 Jawier CCD Test
I revision 4 On stock to be tested
d2 revision 4 Leander KOS
A revision 4 Lab 071 MUSE prototype 4.1.5
14 revision 4 Lab 071 ZIMP OLto be tested) 4.1.5
15 revision 4 Leander system test
18 revision 4 Lab 071 to be fixed 4.1.5
17 revision 4 Lab 071 to be fized

-- ChristophGeiner - 17 Oct 2007 -- Manfredileyer - 15 Jan 2008




Integration

MUSE PROTOTYPE SYSTEM

Goals:

- Make sure that all individually tested boards work properly together

in the final system.

- Fine-tuning of voltages in the final setup taking into account number
of boards and final cable length.

- Verification of clock/bias and video chain. Using the available test tools
this test can be done in ~ 30 - 45min.

- TO DO: Create integration test report listing the most important system
parameters. To be included in the project’s TWIKI page.




Maintenance

- Basic procedure can be found in the
NGC production manual.

- All changes made to a board must be
documented in the history file.

-The TWIKI bug report provides useful
feed back to designers in order to avoid
Problems in new revisions.

= 8 D
Component is 0603 (1,55 x 0.85mm)
Via should not be placed between pads

TO DO:

- Compile a “most common failures” —list
for each board based on experience
gained during maintenance.

- Prepare list for “preventive maintenance”

E)FebRev40Mo13 < NGC < SDD - Mozilla Firefox ) =10] x|
File Edit Yiew Go Eookmarks Toals  Help

<Z| - I::> - @ |j| @ Ii http:,I’J‘websqa.hq.eso.org,isdd;’bin,ivitj @ Go IIQ,

B8 csormweb @ EsoERP

|»

"i ¢ 5DD » NGC » HardWare > FrontEndBasicBoard » SDD wibs:

¥ Tistory FEB > FEE Revision 4 > FebRev40No13 e

cgeimer 16.08.07
* PCE recetved from Andus Visual inspection is ok
cgeimer 18.10.07

+ visual inspection of the soldering by CADSERVICE. C5_CL5 has been reworked by
CADSERVICE. The shield of the backplane connector I3 was loose and could easily be
retnoved. I fixed it. The rest of the board looks very good.

shoetzl 22.10.07

+« BE_CLE_N/E_CLE_P removed

+ B8990 changed 10K to 0RO

¢ E16 changed 1K1 to 1KD ]
+ C124 100nF to 1nF

+ VEE Pin 5 lfted up and bridged to Pin 8

shoetzl 15.01.08

+ Replaced telemetry Resistors
* Replaced U5_Biasd by MAWA664CSE+

cgeimer 21.01.08

+ R22 replaced with OR.
+ B_¥TRIM removed
+ E52 replaced with 1K3

shoetzl 25.01.08

¢ Changes made according to the manual "Tlustrated Bugs FEE Rewisiond pdf

Example of a board history file




