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1. INTRODUCTION
1.1.Purpose
This document contains the test data and signature blocks for verifying that the
Band 6 Cartridge meets specifications.

References to test procedures are included here and the procedures are given in
[AD??7].

1.2.Scope
The information given in this document provides a complete summary of the
specifications and requirements that must be met by the front ends delivered to
the project.

The following table shows a partial view of the ALMA product tree [AD1] at
“module” and “unit” level for the ALMA Front End sub-system products that are
covered by this document. Those products belonging to the FE sub-system that
are not specified by this document are clearly identified in table 1.
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1.3. Applicable documents
The following documents are included as part of this document to the extent
specified herein. If not explicitly stated differently, the latest issue of the
document is valid.

Reference | Document title Date Document ID

[AD1] | ALMA Product Tree 2002-11-01 | SYSE-80.03.00.00-001L-LIS

[AD2] | ALMA Environmental 2003-12-14 | ALMA-80.05.02.00-001-B-SPE
Specification

[AD3] | ALMA System: 2003-12-12 | ALMA-80.05.01.00-001-A-SPE
Electromagnetic Compatibility
(EMC) Requirements

[AD4] ICD between Antenna and Front | 2003-11-26 | ALMA-34.00.00.00- 40.00.00.00-A-
End ICD

[AD5] | ICD between Front End/WVR 2003-10-07 | ALMA-40.07.00.00 -50.03.00.00-A-
and Back End/LO & Time ICD
Reference

[AD6] | ICD between Front End/IF and | 2003-10-10 | ALMA-40.08.00.00 -50.01.01.00-A-
Back End/IF Downconverter ICD

[AD7] | ICD between Front End and 2003-09-26 | ALMA-40.00.00.00 -70.35.25.00-A-
Computing/Control software ICD

[AD8] | ICD between Front 2003-10-01 | ALMA-40.03.00.00 -70.35.25.00-A-
End/Cryostat and ICD
Computing/Control software

[AD9] | ICD between Front End/WVR 2003-09-01 | ALMA-40.07.00.00 -70.35.25.00-A-
and Computing/Control ICD
software

[AD10] | ALMA System: Electrical 2003-12-14 | ALMA-80.05.00.00-005-B-SPE
Design Requirements

[AD11] | ALMA Power Quality 2003-12-15 | SYSE-80.05.00.00-001-C-SPE
(Compatibility Levels)
Specification

[AD12] | Standards for Plugs, Socket- 2003-12-15 | ALMA-80.05.00.00-004-B-STD
outlets, and Couplers

Table 2

In the event of a conflict between one of the applicable documents referenced
above and the contents of this document, the contents of this document shall be
considered as a superseding requirement.

1.4. Reference documents
The following documents contain additional information and are referenced in
this document.

Reference | Document title Date Document ID
[RD1] List of acronyms and glossary 2003-04-23 | ALMA-80.02.00.00-004-B-LIS
for the ALMA project
[RD2] ALMA Receiver Optics Design | 2001-04-11 | ALMA Memo #362
[RD3] Sideband Calibration of 2001-03-27 | ALMA Memo #357
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Millimeter-Wave Receivers
[RD4] Measurement of Gain 2003-05 ALMA Memo #460
Compression in SIS Mixer
Receivers
[RD5] ICD Between Band 6 Cartridge | 2004-05-20 | FEND-40.02.06.00-40.03.01.00-A-
and Dewar ICD
Table 3
1.5.Acronyms

A limited set of basic acronyms used in this document is given below. A
complete set of acronyms used in the ALMA project can be found in reference
[RD1].

ALMA Atacama Large Millimetre Array
CDR (Critical Design Review

DSB Double-SideBand

EMC Electro-Magnetic Compatibility
FESS Front End Support Structure
FLOG First LO Offset Generator

ICD Interface Control Document
LO Local Oscillator
MTBF Mean Time Between Failures
MTTR Mean Time To Repair

MTTS Mean Time To Service

PDR Preliminary Design Review

RF Radio Frequency

RFI  Radio Frequency Interference
RMS Root Mean Square

SSB  Single-SideBand

WVR Water Vapour Radiometer

2SB  Dual Side Band separating

1.6. Verb Convention
"Shall" is used whenever a specification expresses a provision that is binding.
The verbs "should” and "may" express non-mandatory provisions. "Will" is used
to express a declaration of purpose on the part of the design activity.

1.7.Requirements Numbering
The requirements within the present document are numbered according to the
following code:

[FEND-40.00.00.00-XXXXX-YY / Z(ZZ7)]

Where:

FEND-40.00.00.00 identifies the ‘Front End Sub-System’ as based on [AD1];

XXXXX is a consecutive number 00010, 00020, ... (the nine intermediate
numbers remaining available for future revisions of this document);
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YY describes the requirement revision. It starts with 00 and is incremented by
one with every requirement revision;

Z(ZZ) describes the requirement verification method(s). Where T stands for
Test, I for Inspection, R for Review of design and A for Analysis. Multiple
verification methods are allowed.
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2. DESCRIPTION
2.1. Equipment Definition
The ALMA Band 6 cartridge is comprised of the following subsystems:

RF components inside cold space of dewar, including:
2 mirrors and associated mounting hardware,
corrugated horn,

OMT,

2 mixer-preamps (one for each polarization)

Wiring harnesses and their associated heat sinks

LO waveguide

Bias protection boards (2),

4 IF coax runs

LO windows,

4 IF coax runs to warm IF amps

4warm IF amps, and

4 IF coax runs from warm IF amps to harness plate interface.

NP WNDER e 0 TP =

2.2.Tests

Tables from dbTest4.doc
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Parameter Specification Requirements # dbKey
1 LO Input The mixer LO input ports shall be standard | FEND-40.02.06.00- 1
Interface rectangular waveguide using Imperial dimensions. | 00380-00/R, I
Details can be found in the applicable Interface
Control Document [ADS].
1.1  Test Procedure
Visually confirm interface meets requirements.
Parameter Specification Requirements # dbKey
2 IF Output All IF output ports shall be coaxial, details can be | FEND-40.02.06.00- 2
Interface found in the applicable Interface Control Document | 00390-00 /R, I
[AD4]
2.1 Test Procedure
Visually confirm interface meets requirements.
Parameter Specification Requirements # dbKey
3 Bias Details for the bias connector (s) can be found in the | FEND-40.02.06.00- 3
Connectors applicable Interface Control Document [AD3] 00400-00/R, 1
3.1 Test Procedure
Visually confirm interface meets requirements.
Parameter Specification Requirements # dbKey
4 Technology The Band 6 cartridge design should use mature | [FEND-40.02.06.00- 4

technologies whenever possible.

00060-00 / R]

4.1 Test Procedure
Examine the Technical Description Document to confirm the cartridge design uses mature technologies where

Acceptance

This parameter meets requirements:

Q Yes O No

Cartridge Manufacturer

ALMA Representative

Signature:

Date (yyyy-mm-dd): | Signature:

Date (yyyy-mm-dd):
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possible.
Parameter Specification Requirements # dbKey
5 Series The Band 6 cartridge design should be compatible | [FEND-40.02.06.00- 5
production with low production and assembly costs. The design | 00070-00 / R]
should be as simple as possible.

5.1 Test Procedure
Examine the Technical Description Document to confirm the cartridge design is compatible with low production and
assembly costs and is as simple as possible.

Parameter Specification Requirements # dbKey
6 Standard Standard, unmodified commercially available | [FEND-40.02.06.00- 6
parts components should be used whenever possible 00080-00 / R]

6.1 Test Procedure
Examine the Technical Description Document to confirm the cartridge design uses standard, commercial off-the-
shelf components where possible.

Parameter Specification Requirements # dbKey
7 Mechanical Operation of the band 6 cartridge shall not require the | [FEND-40.02.06.00- 10
tuning use of mechanical tuners. 00090-00 / R]

7.1 Test Procedure
Examine the Technical Description document to confirm that no mechanical tuners are used.

Parameter Specification Requirements # dbKey
8 Metric In general, metric dimensioning shall be used in the | [FEND-40.02.06.00- 11
dimensioning | Band 6 cartridge. This includes items such as fasteners | 00110-00 / R]
Acceptance
This parameter meets requirements: Q Yes 4 No
Cartridge Manufacturer ALMA Representative

Signature: Date (yyyy-mm-dd): | Signature: Date (yyyy-mm-dd):
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and tapped holes. However the internal details of
components may use imperial dimensioning and
fasteners. Standard wave-guide flanges (using
imperial dimensions) may be used.

8.1 Test Procedure
The Band 6 cartridge uses metric dimensioning with the following acceptions:

1) Internal mixer fasteners and dimensions.
2) Internal preamp fasteners and dimensions.
3) Waveguide dimensions and fasteners.

Parameter Specification Requirements # dbKey
9 RF input port | The RF input frequency range shall be from 211 GHz | [FEND-40.02.06.00- 12
to 275 GHz. 00140-00/ R]

9.1 Test Procedure
All data are measured with LO frequency range from 223 to 263 GHz and IF range from 4 to 12 GHz. The cartridge
provides both upper and lower sidebands, so the 211 - 275 GHz requirement is met.

The spec is confirmed by verifying that the measured data spans this RF/IF range.

Parameter Specification Requirements # dbKey
10 LO input The LO input port frequency range shall be from 223 | [FEND-40.02.06.00- 13
port GHz to 263 GHz. 00150-00/ R]

10.1 Test Procedure
All data are measured with LO frequency range from 223 to 263 GHz and IF range from 4 to 12 GHz to span the
required 211 - 275 GHz RF frequency range.

The spec is confirmed by verifying that the measured data spans this LO frequency range.

Parameter Specification Requirements # dbKey
11 IF output Each polarisation shall provide 16 GHz of IF | [FEND-40.02.06.00- 14
Acceptance
This parameter meets requirements: Q Yes 4 No
Cartridge Manufacturer ALMA Representative

Signature: Date (yyyy-mm-dd): | Signature: Date (yyyy-mm-dd):
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ports bandwidth. Each 16 GHz of bandwidth shall be | 00160-00/R]
evenly split into upper and lower sidebands and these
shall be centred at 8 GHz.

11.1 Test Procedure
Each polarizaiton provides 16 GHz of bandwidth, but since the samplers can only work with 8GHz per polarization,
specifications are met over a TBD 8 GHz section of each polarization for each sideband.

Parameter Specification Requirements # dbKey
12 Polarization | The cartridge shall receive two orthogonal | [FEND-40.02.06.00- 15
States polarizations, designated “polarization 0” and | 00170-00/R]

“polarization 17, with each being converted to two
separate IF outputs. The nominal polarization states
shall be linear.

12.1 Test Procedure

Review the Technical Description Document to confirm that both polarizations are received and output to the WCA
connector plate acording to the relevant ICD. The beam pattern test source is linear so all polarization isolation data
is relative to this linear source. Assuming the polarization isolation is acceptable, then the nominal polarization is

also linear.
Parameter Specification Requirements # dbKey
13 Cartridge The following table details the required noise | [FEND-40.02.06.00- 16
Noise temperature performance for the Band 6 cartridge. 00180-00/T]
Temperature
TSSB over 80% of the frequency range <= 77K
TSSB at any frequency within the RF band <= 126K
Remarks:
. The frequency ranges of the bands in the table
above are specified in section 4.3.1 of this document.
. The required noise temperatures shall be met
when averaging over the full IF band, (as defined in
section 4.3.3). At no point within the IF bandwidth
shall the noise-temperature exceed the average by
Acceptance
This parameter meets requirements: Q Yes U No
Cartridge Manufacturer ALMA Representative

Signature: Date (yyyy-mm-dd): | Signature: Date (yyyy-mm-dd):
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more than 25% when measured in a bandwidth of not
more than 100 MHz.

. The noise temperature shall be calculated
from measurements according to the Rayleigh-Jeans
law.

. SSB noise temperatures must be corrected for
residual image response

. The noise performance shall be measured for

an operating temperature of 4 + 0.25 K, measured at
the mixer block.

The cartridge noise performance is referenced to its
quasi optical RF input port. The noise performance
includes the contributions from the IF chain (up to the
cartridge IF output connectors), cryostat vacuum
window and IR filters (either as fabricated for the test
cryostat, or standard issue ALMA windows and
filters).

13.1 Test Procedure
This specification is confirmed using Test Procedure TBD.

Confirm that the test data meets these specifications.

Parameter Specification Requirements # dbKey
14 Image band The image-band suppression shall be 10dB or better | [FEND-40.02.06.00- 17

suppression across the full IF band. 00190-00/ T]

and sideband

mismatch

14.1 Test Procedure
This specification is confirmed using Test Procedure TBD.

Confirm that the test data meets these specifications.

Parameter Specification Requirements # dbKey
15 IF output With a 300 K load at the RF input of the cartridge, the | [FEND-40.02.06.00- 18
Acceptance
This parameter meets requirements: U Yes U No
Cartridge Manufacturer ALMA Representative

Signature: Date (yyyy-mm-dd): | Signature: Date (yyyy-mm-dd):
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power output power for each of the cartridge IF outputs shall | 00200-00 / T]

comply with the following requirements

. The total power in the IF frequency range
(specified in section 4.3.3) must fall between -30 dBm
and -17 dBm.

. The total power in the frequency range from
10 MHz to 18 GHz must be less than -15 dBm

Remarks:

These power levels must be measured at the IF
outputs of the warm cartridge assembly that houses
the second-stage IF amplifier and the first local
oscillator chain.

15.1 Test Procedure

Parameter Specification Requirements # dbKey
16 IF power Within the IF band (as specified in section 4.3.3), | [FEND-40.02.06.00- 19

variations variations from the average IF power must be less | 00210-00/ T]

than:

. + 2.0 dB peak to peak in any 2 GHz portion of

the IF band.

. + 3.0 dB peak to peak across the whole IF

band.

16.1 Test Procedure

Parameter Specification Requirements # dbKey
17 Gain When comparing the IF pass-band characteristics of | [FEND-40.02.06.00- 20
matching any two Band 6 cartridges, the difference in the | 00220-00/ T]
amongst exponential slope in any 2 GHz portion of the IF band
Band 6 shall not exceed 3 dB
Acceptance
This parameter meets requirements: U Yes U No
Cartridge Manufacturer ALMA Representative

Signature: Date (yyyy-mm-dd): | Signature: Date (yyyy-mm-dd):
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| cartridges I |
17.1 Test Procedure
Parameter Specification Requirements # dbKey
18 Gain The large signal gain compression caused by the | [FEND-40.02.06.00- 21
compression | exchange of RF load temperatures of 77 and 300K | 00230-00/ T]
must be less than 5 %.
18.1 Test Procedure
Parameter Specification Requirements # dbKey
19 Amplitude The IF amplitude stability, measured at the IF output | [FEND-40.02.06.00- 22

stability connectors of the warm cartridge assembly that houses | 00240-00 / T]
the second-stage IF amplifier and the local oscillator
chain, shall comply with the following requirement

J The Allan variance, 62(2, T, 0.9*T), of the IF
output power in the IF band (specified in sections
5.3.1 and 4.3.3) must be less than 4.0 10-7 for
timescales between 0.1 and one second and 8.0 10-5 at
100 seconds.

. The Allen variance of the difference of the
output IF powers of the two polarisation channels
(differential polarisation variance) shall be less than
5.5 10-7 for T in the range from 0.1 to 1.0 second and
1.1 10-4 at 100 seconds.

Note that this amplitude stability must be achieved
when using the first local oscillator chain as supplied
by the ALMA project.

19.1 Test Procedure

Acceptance

This parameter meets requirements: U Yes d No

Cartridge Manufacturer ALMA Representative

Signature: Date (yyyy-mm-dd): | Signature: Date (yyyy-mm-dd):
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Parameter Specification Requirements # dbKey
20 Signal path For all frequencies within the IF pass-band the signal | [FEND-40.02.06.00- 23
phase path transfer function shall maintain a phase stability | 00250-00/ T]
stability of better than 0.5 degrees on timescales up to 300
seconds. The data should be taken with a time
resolution of 16 mS. The signal path shall include all
components between the RF window and the IF
outputs of the warm assembly that houses the second-
stage amplifier and the local oscillator chain. The
required phase stability excludes any contribution
from the local oscillator chain. The phase stability
must be maintained as the gravity vector is varied
within a solid angle of three degrees.
20.1 Test Procedure
Parameter Specification Requirements # dbKey
21 RF beam The fraction of the cartridge radiation pattern that is | [FEND-40.02.06.00- 24
efficiency coupled to the sub-reflector must be 90% or greater. 00260-00/ T]
21.1 Test Procedure
Parameter Specification Requirements # dbKey
22 Polarisation At the RF input of the cartridge the E vector of | [FEND-40.02.06.00- 25

alignment polarization channel 0 must be aligned with the radial
direction of the cryostat. Channel 1 shall be
orthogonal to channel 0.

00270-00 / T]

22.1 Test Procedure

Acceptance

This parameter meets requirements: O Yes 4 No

Cartridge Manufacturer ALMA Representative

Signature: Date (yyyy-mm-dd): | Signature:

Date (yyyy-mm-dd):
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Parameter Specification Requirements # dbKey
23 Polarisation | At the RF input of the cartridge the alignment between | [FEND-40.02.06.00- 26
alignment the orientation of the E vector of either of the | 00280-00/ T]
accuracy polarization channels and the ideal polarisation
alignment (as specified in 5.7.2.) must be better than
two degrees.
23.1 Test Procedure
Parameter Specification Requirements # dbKey
24 Cross- At any frequency within the RF tuning range and for | [FEND-40.02.06.00- 27
Polarisation either of the two polarisation channels, the cross- | 00290-00/ T]
polarised signal shall be at least 20 dB below the co-
polar signal.
24.1 Test Procedure
Parameter Specification Requirements # dbKey
25 Stabilisation | The transition from the non-operational to the | [FEND-40.02.06.00- 28
time from operational mode shall take no more than 15 minutes. | 00300-00/ T]
non-
operational
mode
25.1 Test Procedure
Parameter Specification Requirements # dbKey
26 Stabilisation | The transition from the stand-by mode to the | [FEND-40.02.06.00- 29
time from operational mode shall take no more than 1.5 seconds. | 00305-00 / T]
stand-by
mode
Acceptance
This parameter meets requirements: U Yes 4 No
Cartridge Manufacturer ALMA Representative

Signature:

Date (yyyy-mm-dd): | Signature:

Date (yyyy-mm-dd):
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26.1 Test Procedure

Parameter Specification Requirements # dbKey
27 Mass The mass of all band 6 cartridge components (but | [FEND-40.02.06.00- 30
excluding the cartridge body itself and the warm | 00310-00/T]
cartridge assembly) must not exceed 2 kg. Details can
be found in the applicable Interface Control Document
[AD2].
27.1 Test Procedure
Parameter Specification Requirements # dbKey
28 Eigenfrequen | The band 6 cartridge shall have a first eigen-frequency | [FEND-40.02.06.00- 31
cy of 70 Hz or greater. 00320-00/ A R]
28.1 Test Procedure
Parameter Specification Requirements # dbKey
29 Volume The band 6 cartridge components described in section | [FEND-40.02.06.00- 32
2.1 shall be contained within a volume of (1140 mm x | 00330-00 /1]
475 mm, measured from the cartridge-mounting
flange. Details can be found in the applicable Interface
Control Document [AD2]
29.1 Test Procedure
Parameter Specification Requirements # dbKey
30 Orientation The cartridge shall meet all performance requirements | [FEND-40.02.06.00- 33

over a range of gravity vectors from 0 to 90 degrees.

00340-00/ AR, T]

Acceptance

This parameter meets requirements:

O Yes

U No

Cartridge Manufacturer

ALMA Representative

Signature:

Date (yyyy-mm-dd):

Signature:

Date (yyyy-mm-ddj:
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This rotation occurs about the axis of the antenna
elevation-bearing. Flexure of components mounted
on the cartridge-body shall not cause the cartridge
beam coupling efficiency to vary by more than 2 %
over the same range.

30.1 Test Procedure

Parameter Specification Requirements # dbKey
31 Thermal During operation or start-up the maximum allowable | [FEND-40.02.06.00- 34
Load thermal load to be imposed on the cryostat by the | 00350-00/ A]
cartridge is given in [AD2]

31.1 Test Procedure

Parameter Specification Requirements # dbKey
32 Bias Details can be found in the applicable Interface | [FEND-40.02.06.00- 35
requirements | Control Document [AD3] 00360-00/R]

32.1 Test Procedure

Parameter Specification Requirements # dbKey
33 REF input port | The RF input port of the cartridge shall comply with | [FEND-40.02.06.00- 36
interface the requirements as described in section 4.2.3. of | 00370-00/R]
[RD1]

33.1 Test Procedure

Parameter Specification Requirements # dbKey
34 LO input The mixer LO input ports shall be rectangular | [FEND-40.02.06.00- 37
Acceptance
This parameter meets requirements: U Yes 4 No
Cartridge Manufacturer ALMA Representative

Signature: Date (yyyy-mm-dd): | Signature: Date (yyyy-mm-dd):
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port interface

waveguide. Details can be found in the applicable
Interface Control Document [ADS].

00380-00/R, I]

34.1 Test Procedure

Parameter Specification Requirements # dbKey
35 IF output All TF output ports shall be coaxial, details can be | [FEND-40.02.06.00- 38
port interface | found in the applicable Interface Control Document | 00390-00 /R, I]
[AD4].
35.1 Test Procedure
Parameter Specification Requirements # dbKey
36 Bias Details for the bias connector (s) can be found in the | [FEND-40.02.06.00- 39
connectors applicable Interface Control Document [AD3]. 00400-00/ R, 1]
36.1 Test Procedure
Parameter Specification Requirements # dbKey
37 LO input The LO frequency range of the local-oscillator signal | [FEND-40.02.06.00- 40
port is 223 GHz to 263 GHz. 00420-00/ T]
37.1 Test Procedure
Parameter Specification Requirements # dbKey
38 LO power (Note that this subsection only applies to the | [FEND-40.02.06.00- 41
requirement | operational mode.) The Band 6 cartridge shall meet its | 00430-00/ A,T]
performance requirements when supplied with a local
oscillator driver signal power at W-band that is not
less than 15 mW at any frequency. The power level
Acceptance
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being measured at each of the local-oscillator input
ports on the bottom flange of the cartridge. The local
oscillator power delivered to the two channels will be

independently variable.

38.1 Test Procedure

Parameter Specification Requirements # dbKey
39 LOsideband | (Note that this subsection only apples to the | [FEND-40.02.06.00- 42
and phase operational mode.) The Band 6 cartridge shall meet its | 00440-00 / T]
noise performance requirements when driven by a local
oscillator exhibiting sideband noise at a level not
exceeding 10 K/uW (where the power is that actually
absorbed in the SIS chip).
Note that sideband noise refers to noise accompanying
the LO at frequency offsets within the IF band of the
mixer operating in the normal RF frequency range.
39.1 Test Procedure
Parameter Specification Requirements # dbKey
40 LO amplitude | (Note that this subsection only applies to the | [FEND-40.02.06.00- 44
stability operational mode.) The Band 6 cartridge shall meet its | 00450-00 / T]
performance requirements when pumped by a local
oscillator chain with amplitude variations of up to
0.03% in the 0.1 to 1 second range.
40.1 Test Procedure
Parameter Specification Requirements # dbKey
41 Thermal (Note that this subsection only applies to the | [FEND-40.02.06.00- 45
Environment | operational mode.) The cartridge shall meet its | 00460-00/ T]
performance requirements in a thermal environment
Acceptance
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detailed in the following table.
Stage Stage temperature Max. variation 1 min.

4K <4 K 2mK (peak to peak)
15K 10K-18K 50mK (peak to peak)
110K 80K-130K 100mK (peak to peak)

Note that the temperatures and temperature variations
are measured on the cartridge side of the thermal
interface clamp.

An operating cartridge must be able to withstand an
increase in temperature to ambient (200 C) without
damage.

41.1 Test Procedure

Parameter Specification Requirements # dbKey
42 Vacuum (Note that this subsection does not apply to any of the | [FEND-40.02.06.00- 46
conditions transport or storage modes) 00470-00/ R]
All specifications shall be met in a vacuum
environment. Any out-gassing of cartridge
components or leaking of hermetic feed-throughs shall
be compatible with the ALMA cryostat specifications
[AD2]
42.1 Test Procedure
Parameter Specification Requirements # dbKey
43 Vibration The band 6 cartridge must survive vibration levels as | [FEND-40.02.06.00- 54

specified in Appendix 1 of [AD7]. The vertical | 00480-00 /R, T]
direction being defined as perpendicular to the

cartridge baseplate
Acceptance
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43.1 Test Procedure

Parameter Specification Requirements # dbKey
44 Acceleration | The band 6 cartridge must survive the following | [FEND-40.02.06.00- 59

accelerations: 3 g shock load in the vertical direction2 | 00490-00 / R,T]
g shock load in the horizontal direction The vertical
direction being defined as perpendicular to the
cartridge baseplate

44.1 Test Procedure

Parameter Specification Requirements # dbKey
45 Storage and (Note that this section only applies to the storage | [FEND-40.02.06.00- 69

shipping mode)  The band 6 cartridge must comply with | 00500-00 / R]

conditions [AD7]

45.1 Test Procedure

Parameter Specification Requirements # dbKey
46 Electro- The band 6 cartridge must comply with [AD6]. [FEND-40.02.06.00- 70

Magnetic 00510-00/ T]

Compatibility

46.1 Test Procedure

Parameter Specification Requirements # dbKey
47 Mixer The mixer voltages and currents must be monitored as | [FEND-40.02.06.00- 71
voltages and stated in [AD3] 00520-00/ R]
currents
Acceptance
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47.1 Test Procedure
Parameter Specification Requirements # dbKey
48 Magnet If required by the mixer design, the currents flowing | [FEND-40.02.06.00- 72
currents in the suppression magnet must be monitored, see | 00530-00/ R]
[AD3]
48.1 Test Procedure
Parameter Specification Requirements # dbKey
49 Temperature | Temperature sensors must be provided at critical | [FEND-40.02.06.00- 73
points of all temperature stages, see [AD3]. 00540-00/ R]
49.1 Test Procedure
Parameter Specification Requirements # dbKey
50 Removal of Means shall be provided to remove flux trapped in the | [FEND-40.02.06.00- 74
trapped flux | SIS junctions. 00550-00/ R]
50.1 Test Procedure
Parameter Specification Requirements # dbKey
51 Reliability The cartridge shall be designed for continuous use. It | [FEND-40.02.06.00- 75
Requirements | shall not require any periodic maintenance. 00560-00/ R]
51.1 Test Procedure
Acceptance
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Parameter Specification Requirements # dbKey
52 Mean time to | The MTBF of the cartridge shall exceed 20 years. [FEND-40.02.06.00- 76
failure 00570-00 / A]
52.1 Test Procedure
Parameter Specification Requirements # dbKey
53 Lifetime The Band 6 cartridge shall have a minimum lifetime | [FEND-40.02.06.00- 77
of 15 years. 00580-00/R]
53.1 Test Procedure
Acceptance
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3. APPENDIX 1: PREPARATION OF THIS DOCUMENT

Band 6 cartridge specification text is required in several documents, which complicates
maintaining current versions. To simplify managing revisions to the specifications, the
specification titles, text, and specification numbers were copied from the draft MS Word
Specifications document into a database stored in MS Access.

MS Word’s “mail merge” feature is then used to generate documents containing the
specification text along with other appropriate text using the procedures as diagrammed
in Figure 1. File names and locations are also given in the diagram.
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Merge” features.

Specifications Template

' \\Cvfiler\cv-cdl-sis\Cartridge\AcceptTsts\ResultsTemplate4.doc

/1) Modify the specifications and/or procedures in the Access database
2) Open the specifications template and generate the specifications subdocument:

Use Word'’s “Merge to New Document” button on the Mail Merge Toolbar and save that
merged document to the file listed in this box

3) Create the final document using Word’s “Expand subdocument” command available when g
“Outline View” is selected while viewing the master document
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Acceptance Test Document
(Master Document)

\\evfiler\cv-cdl-sis\Cartridge\AcceptTst\TestResults6.doc

| S-—

Y

Specifications Subdocument

The Template uses Word's
“MailMerge” fac\lrity‘t\g create
just the spec and test table_|
from the template and the
database

Entries and changes to the
specs and procedures are
made from Access using this
form.

A

» (Child document)

\Cvfiler\cv-cdl-sis\Cartridge\AcceptTsts\Tables28.doc

MS Access Database:
\\Cvfiler\cv-cdl-sis\Cartridge\Specs\Specs2003.mdb

.
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Results Document
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Figure 1: Generation Procedures for This Document
(Visio file embedded in this document)
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