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) Electronics Division
X0 Manufacturing Goals

e Qut-source board assemblies
 Build modules in-house as needed
 Facility is ready for production

o Electro-Static Discharge (ESD)
protected facility



2 Outsource Circuit Cards

Board Vendor Provides:

* Fully assembled boards/cables

e Some assemblies tested

— Flying probe tests
— NRAO test fixtures

e Just-in-time deliveries

VLBA Site Techs building some
cables and small module assemblies
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r‘ago In House
Module Assembly

o Goal is to produce 28 identical antennas
o Small quantity builds, 5-10 at a time

* In-house module assembly and test

e Same team that built the prototypes

* Good job scheduling production
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r‘ago Electro-Static Discharge
1 Prevention Program

e 12 ESD stations including
floor mats

e ESD totes & parts bins

e ESD shoes & wrist straps

 Humidity controlled
facility

o Staff training
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@ In-House
A0 Assembly Support

Complete in-house
board assembly

e Reflow oven

o X-Ray machine

e Environmental
chamber

e Secure storage
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o

Quality Tools

e Shaker table
 Environmental chamber
« EVLA test rack

e Real-time monitoring

 Red/Green tag procedures
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r‘ago Quality Assurance
L Program

 Formalized written QA procedures

e Bench test fixtures
— LabView test programs

e MainSaver maintenance software

e Collecting reliability data

SJD EVLA Advisory Committee Meeting 8
September 6-7, 2007



Production Time Table 2a8

 Maintain the 6 antennas per year rate.
* Track funding profile
* Time to complete production

SJD

— 24 mont
— 36 mont
— 56 mont

ns to build LO and DTS modules
ns to outfit the remaining 16 antennas

ns to design & install the receiver suite
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Electronic Modules Currentl /l\
in Production

r\I L.Arr

— D301-4 DTS Module - — L300 Synthesizer Reference
excluding 3-bit digitizer Generator *
— D305 Optical Wavelength — L301 12-20 GHz Synthesizer *
Division Multiplexer — L302 10.8-14.8 GHz Synthesizer *
— D351 DTS De-formatter — L304 LO Reference Receiver
— F317 Front End Controller — L305/ L350 Reference Generators
— F320 Front End Transition — L351 Offset Generator
Module

_ — L353 LO Transmitter
— L354 LO Driver
— L355 Digital Timing

. N : :
Distributor Minor mechanical retrofits

anticipated
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o

N

— M301 Converter Interface — T303 UX Converter

_ M302/M303 utility — T304 Baseband Converter
modules — E?é)i?al?aseband Converter -

- M304 Module ID — ACU/FRM Interface

— P301 LO/IF Rack DC/DC — Power Distribution Board for
Power Supply Antenna Racks

— P302 Utility Rack DC/DC - Main Shielded Equipment
Power Supply — -48 VDC Power System

— T301 4/P Converter _ Front End Card Cage

— 1302 LSC Converter

* Minor mechanical retrofits anticipated
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< Electronic Modules
R0 Not in Production

e P350/P351 Power supplies
e |.352 Round Trip Phase measurement

« D301-4 DTS Module, 3-bit digitizer
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' «@| Continuity of Operations
=l Plan

 Hardware Redundancy

e Maintenance Plan
e Real Time Alarms

e Remote Monitor & Control
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Hardware Redundancy

e Central rack power supplies
— P350 modules are installed in pairs
— 5 pairs power the central racks

* Antenna -48Vdc power supplies
— 5+1 redundant

o Antennas are repaired by swapping
modules

— Spares are stored at the VLA
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o

Slot ID 1s Functional

 Modules of each type are identical
— Slot ID defines function
— Hot swappable, rack stays powered
 Modules are identified using slot ID
— Eal4-L.302-1

e Serial number and software version are
also available from each installed module
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Cold Start Antenna ea19 DCS 04 'Stn W40

-ANTERMNA INITIALIZATION SCREEN: ealgZ
Antenna ID &
% Re u I re me nt Sync Detect 1 SyncEnab_Ie a L Band
" q A B g D
Tick Period 0x196E57 0x196E5C 0x196E54 0x196E5D
Tick Status I [ O I
Formatter Power - ON oM oM oM
° Power CyC|e causes - Sampler Power  ON ON ON ON
g Power Reset it ] 0 0
automatic restart FomafierReset 0 0 . 0
Sampler Reset 0 1] 0
. SAMPLER
« Personalities load from P U e e b
Power 1 1024 976 958 g72
Se rver/EPROM Power 2 1007 975 937 529
Parity Error 0 0 0° 0 0
Parity.Errar 1 a 0 0 a
DEformatter teStS IParityErmrj I} 0 I} I}
Tirrie 0 - 425132 425137 425137 425137
. . Tirre 1 425931 425137 425136 425137
e Remote mOnltorlng and Al Tirme 2 425131 425136 425136 425137
RMS 10,600 = 1270 11160~ 12130
reset/resync : Gain 30 30 30 30
T5
S ALC 3795 -31665 32200 -3915
Antenna Ievel TP 5580 5385  B.465 5270
initialization screen s LT e
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R eal T Ime £ Alert Screen  [build date: 06.29.2007 ] Mi=E3
/] File View Screens 54333.856224 M.JD
B Alarms e S

E" 2003237 ealb ISDEI m_luﬂcl-:h
E‘ 2003187 eald 1304 syhc_detect
:'ﬁ' 2002737 sys  software wispipe_no_data
° 1 - 'ﬁ' 19:40:32 wald frm rotposerrar
Four Severlty IEVEIS 'ﬁ' 19:04:27 eals 1301 rm_lockh
| 19:04:27 ea24 1301 rh_lockh
— Immediate Action W 19:04:27 ea2f 1301 rm_lockh
g: 20032:54 'ealq 3045 sync_pulse_present
_ Antenna Rule ﬁl 20:32°54 eal! 1305 syhc_pulse_present
ﬁl 20:32:53 eall 13045 syno_pulse_present
_ Maintenance Request gl | e e == P i | f1_o_hd_a0-k_stoy
ﬁl 20031:07 eaZB T1_0 f1_ g _bd 15k stg
_ - € 194959 eald 2.k f2_k_hd_300_k_stg
Informatlonal Report ﬁl 18:28:09 eazl f1_q f1_g_bd_ 300k sty
g 18:18:49 ea2l f2_k f2_k_bd_300_k_stg n
« Adjustable high and
low trip points
-
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WELCOME TO EVLA MONITOR DATA RETREVAL

EVLA MODULES

EVLA-13
EVLA-14
EVLA-16
EVLA-17
EVLA-18
EVLA-19
EVLA-21
EVLA-Z3
EVLA-24
EVLA-26

[ show EVLA modules ]

NEW MODULE
Slot ID
[ show Mew module ]

VLA MODULES
DCS00

oCcsm

DCS02 v
[ show VLA modules ]
| TEST RACKMODULES |
| BENCH MODULES |
| OTHER MODULES |

MODULE TEEE

= l;;jHTI_DdI.IlEE [25)
= r'-r"‘}e_gn 19-acu (2]
=0 acuy (26)

JAZCur
|]A2Curl
JAZCurZ
I]ﬁZDEEi”EltE
JAZPus
I]AEPDEEFFDF
I]AZPDEREW
I]ﬁZVEl
aAthrEtat
aDigitalF"DE
JELCur
JELCurl
JELCurE
I]ELDEEi”EtE
I]ELPDE
IjELPDEEFFDF

ELFo=sLimitStat
|] ELFPosRaw
|] ELvel

|j ElMtrStat

IF_No_S Codes

IF_Parity_Errors
I]MDFEEtLIFF
IjF"I'IEEEA
I]phEEEE
i JPhaEEC
= Herm (37)
r'-_~_‘_Jea15-d3|:|1 (1)

ez15-dz02 (1)

Monitor Point Query List

device

ACU

delete module

L]

mpt

eal9-acu A7Pos

[ Delete checked selections ] [ Delete all selections ] [ Save as query scriptfor report

START TIME (Local Time)
format(MM/'dd/vvvy hhmmess)
|Daﬂ 7/2007 14:41-04 |

END TIME (Local Time)
format(MM/'dd/vvvy hhmmess)
08/17/200715:41:04 |

submit query

DATAFILE LIST
| ealSacu_ACI_AFPos » |

Optional ﬂ:l.1.ﬂ_| |max:| |[ make chart

Y-range-->
The file is comma delimited text file

[ download data ]

REPORTS: Upload Query Script
File Name: |

|[ Browse... ][ upload




' «@| Increasing System Level
NRX0 il
Avallability

e 1) Build a few prototypes

e 2) Field systems (10+ antennas)

)

* 4) Integrate findings and enhancements
* 5) Repeat 3-5

SJD EVLA Advisory Committee Meeting 19
September 6-7, 2007



I

% r EVLA Antenna Hours through July 2007

Avallability

Goal 1s to
reduce the
Impact of
hardware
fallures

Percent of Total Antenna Hours
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