Test Version 2 updated March 4, 2005

PCAP Il Plus Test Procedure

For proper test, follow the steps of this procedure in the order in which
they are listed. Put a mark in the appropriate column for each test that '
may Pass or Fail. Some steps do not require verification and their
associated Pass/Fail columns are colored to indicate that they are not
used.

Date Performed: PCAP Il Plus Serial Number:

Step Test Pass | Fail

1 If not already installed, install PCAP 11 Plus Configuration Software on a
compatible Windows 98 Second Edition or higher computer.

2 Attach the power cord to the PCAP 1l Plus and power the unit ON. The
POWER LED on the front panel should illuminate.

3 Attach the RS-232 cable to the PCAP Il Plus and to the control PC.

RS-232 Communications

4 Run the PCAP |1 Plus software. If the software is configured for the correct
COM Port it should connect to the PCAP Il Plus. The PC CONTROL LED on
the front panel of the unit will illuminate. If it isnot correctly configured or if
there are communication problems, an error message will be displayed by the
software.

Front Panel Swnitch Test

5 Configure the unit for “Mono” Input mode'.

6 From the “ Settings” Menu in the PCAP 11 Plus Master Control Panel, select the
“Enable Calibration Mode’. The Calibration Mode controls will appear in place
of the Equalizer Stage.

Calibration Mode Contrals
Signal Generator Dutput:
/v 1000Hz Tare |Tes‘t Microprocessors j

" wdhite Moize

" Silence

The PCAP Il Plus will begin outputting a 1000 Hz Sine Wave.

7 From the test selection drop-down menu, choose the “ Test Front Panel
Switches’ option and click “Run Test”. The Front Panel Switch Test window
will appear.

® Front Panel Switch Test E
Input Level Contrals Stand-Alone Cantrals
Left  Right
Memary Selector Fosition
Cleas Switch

Adapt/Freeze Suitch

Froc/Byp swich: [JETTEN

ey ou |

"Because all audio isinternal ly routed via digital means within the PCAP Il Plus software, Stereo-Independent and
Stereo-Linked modes use the same input and output analog pathways as does Mono mode.  Although these calibration
tests are run only in Mono mode, the results equally apply to Stereo-Independent and Stereo-Linked modes and thus do
not require additional testing in these modes for proper calibration
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Turnthe LEFT INPUT LEVEL front panel knob al the way to the left. The
level graph for the Left Input Level Control should show no level. Turn the
LEFT INPUT LEVEL front panel knab all the way to theright. The level graph
for the Left Input Level Control should be totally filled.

Turn the RIGHT INPUT LEVEL front panel knob all the way to the left. The
level graph for the Right Input Level Control should show no level. Turnthe
RIGHT INPUT LEVEL front panel knob all the way to theright. The level
graph for the Right Input Level Control should be totally filled.

10

Turnthe STAND ALONE MEMORY Selector switch to each position (1-10).
The Memory Selector Position number in the window should display the same
number as the switch position.

11

Press the CLEAR button. The Clear Switch output in the window should
display “In” when the switch is depressed, and “ Out” when the switch is not
pressed.

12

Press the ADAPT/FREEZE button. The Adapt/Freeze Switch output in the
window should display “Adapt (In)” when the switch is depressed, and “ Freeze
(Out)” when the switch is not pressed.

13

Press the PROC/BY P button. The Proc/Byp Switch output in the window
should display “Proc (In)” when the switch is depressed, and “Byp (Out)” when
the switch is not pressed.

14

Pressthe AUX/OUT button. The Aux/Out Switch output in the window should
display “Aux (In)” when the switch is depressed, and “Out” when the switch is
not pressed.

15

Click the “OK” button in the window to stop the test. The software will pause
for afew moments as it resets the unit.

Rear Panel Switch and Digital Input Test

16

Attach asingle RCA cable from the Digital Input to the Digital Output on the
rear panel of the unit. Thiswill “loop” the digital output back into the digital
input.

17

From the test selection drop-down menu, choose the “ Test Rear Panel
Switches’ option and click “Run Test”. The Rear Panel Switch Test window

will appear.

Input Selector Svitch
Digial Output Fiate Switch
Detected Digital Input A ate;

Digital Input Type

18

Movethe INPUT SELECT switch into the ANALOG position. The Input
Selector Switch output should display “Analog”. Move the switch into the
“DIGITAL" position. The output should display “Digital”.

19

Whilethe INPUT SELECT switch isinthe DIGITAL” position, move the
OUTPUT RATE switch through each of itsthree positions. Ensure that the
output display corresponds to the correct switch setting.

Selector Switch | Digital Output Rate Detected Digital
Setting Switch (in window) Input Rate
AUTOSYNC AutoSync 44.1kHz
44.1 44.1kHz 44.1kHz
48 48 kHz 48 kHz
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20 The Digita Input Type will always display “Consumer” when looping the
digital output. However, if you use an external digital source, such asaDAT
Player, it may display “Professional”. Thisindicates that the digital source has
the copy protection mechanism turned on.

21 Click the “OK” button in the window to stop the test.

MicroProcessor Test

22 From the test selection drop-down menu, choose the “ Test Microprocessors”
option and click “Run Test”. The Microprocessor Test window will appear and
begin to run. Each test will be displayed with the resulting value of “Passed” or
“Failed”. Please copy the results for each of the four testsin their appropriate
entries below.

Running Microprocessar tests. Please wait. .
Initializing PCAP 1| Pl for tests

23 Mainboard firmware test

24 Stand-Alone Memory test

25 RAM test

26 DSP Microprocessor test

27 Click the “OK” button in the window to stop the test. The software will pause
for afew moments as it resets the unit.

Basic Analog Input and Headphone Test

28 With the unit till in calibration mode, remove the single RCA cable from the
digital input and output and attach it from the LEFT analog output to the LEFT
(PRI) analog input on the back of the unit. Movethe INPUT SELECT switch
on the rear panel to the ANALOG position.

29 The Left Output Level bargraph should show an output level of 0dB

30 The Left Input Level bargraph should show an input level of 0dB

31 Insert apair of stereo headphones into the PHONES jack on the front panel of
the unit.

32 To test the headphones, set the MONITOR buttonsin the following
configuration: OUTPUT (out), LEFT (in), RIGHT (in). Adjust the VOLUME
to acomfortable level. Y ou should hear the 1000 Hz tone in both the left and
right ear. The PCAP |1 Plus outputs the same audio to both channelsin mono
mode.

33 Set the MONITOR buttons in the following configuration: OUTPUT (out),
LEFT OUT, RIGHT OUT. Verify that the output to the headphones is muted.

34 Set the MONITOR buttons in the following configuration: INPUT (in), LEFT
(in), RIGHT (in). Verify that you hear the input in only the |eft ear.

35 Set the | eft software input level on the Master Control Panel to -3dB by either
using the dider control or the text entry field. Verify that the Left Input Level
drops to -3dB.

36 Set the left software input level to +3dB. Verify that the Left Input Level jumps

to +3dB or OL.




Step

Test

Pass

Fail

37 Move the |eft software input level dider down to its lowest level (-48db) and
verify that the Left Input Level falls below -48 dB.

38 Click the left software input level “0” button and verify that the Left Input Level
returnsto O dB.

39 Remove the single RCA cable from the LEFT analog input and output and
connect it from the RIGHT analog output to the RIGHT (REF) input.

40 The Right Output Level bargraph should show an output level of OdB.

41 The Right Input Level bargraph should show an input level of OdB.

42 To test the headphones, set the MONITOR buttons in the following
configuration: OUTPUT (out), LEFT (in), RIGHT (in). Adjust the VOLUME
to acomfortable level. Y ou should hear the 1000 Hz tone in both the left and
right ear. The PCAP 11 Plus outputs the same audio to both channelsin mono
maode.

43 Set the MONITOR buttons in the following configuration: OUTPUT (out),
LEFT OUT, RIGHT OUT. Verify that the output to the headphones is muted.

44 Set the MONITOR buttons in the following configuration: INPUT (in), LEFT
(in), RIGHT (in). Verify that you hear the input in only the right ear.

45 Set the right software input level on the Master Control Panel to -3dB by either
using the dlider control or the text entry field. Verify that the Right Input Level
drops to -3dB.

46 Set the right software input level to +3dB. Verify that the Right Input Level
jumpsto +3dB or OL.

47 Move the right software input level dider down to its lowest level (-48db) and
verify that the Right Input Level falls below -48 dB.

48 Click the right software input level “0” button and verify that the Right Input
Level returnsto O dB.

Bandwidth Response Test

49 Remove the single RCA cable from the RIGHT analog input and output and
connect it from the Digital Input to the Digital Output on the rear panel of the
unit.

50 Move the INPUT SELECT switch on the rear panel into the DIGITAL position.
Move the OUTPUT RATE switch on the rear panel into the 48kHz position.

51 Select a System Bandwidth from the Master Control Panel of 3.2 kHz.
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52 Open the Spectrum Analyzer, choose to display Trace 1 as“Left In”. Verify
that the a peak is displayed at 998 Hz with avalue of 0 dB. Use the “Find
Peak” button to quickly indentify peak. There should be no surrounding noise
in any other frequency bands?. See the figure below as an example of what the
output should look like.

0de . . ' . . '
o ' ' ' ' '
70 ; : :
i Frequency: | 935 Hz Maoniude: [ o6 3234 Hz
Ayerager tarker
B 'T Iv Show Grid
Trace 1 Trace 2
Le"rl—n Ghaw T : . ’% - ’T . lﬁ;m -
™ Hide Controlz @

53 With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 5.4 kHz. Again, using the “Find Peak” button, verify
that the peak is at 996 Hz at approximately -1 dB (+/- 1dB).

54 With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 6.5 kHz. Again, using the “Find Peak” button, verify
that the peak is at 998 Hz at approximately -2 dB (+/- 1dB).

55 With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 8 kHz. Again, using the “Find Peak” button, verify
that the peak is at 1002 Hz at approximately -1 dB (+/- 1dB).

56 With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 11 kHz. Again, using the “Find Peak” button, verify
that the peak is at 1008 Hz at approximately -2 dB (+/- 1dB).

57 With the Spectrum Analyzer still displayed, select a system bandwidth from the

Master Control Panel of 16 kHz. Again, using the “Find Peak” button, verify
that the peak is at 984 Hz at approximately -2 dB (+/- 1dB).

2 Because of the resolution of the spectrum analyzer at each bandwidth the detected peak may not fall

directly on 1000 Hz or be exactly 0 dB. Thisinaccuracy results from the size of the Fast Fourier Transform
(FFT) used to compute the frequency domain signal that is graphed.

5
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58

With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 3.2 kHz. In the Calibration Mode Controls choose
“White Noise” as the Signal Generator Output. The Input and Output Level
should drop to approximately -6 dB.

59

In the Spectrum Analyzer set the Average Mode to “Exponential” and Number
of Averagesto “32". Ensurethat only Trace 1isdisplaying “Left In” with OdB
Gain.

60

Verify that the Spectrum is displaying afairly constant spectral energy at
approximately -35 dB with slight ripple (see the figure below).
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61

With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 5.4kHz. Verify that the spectrum displayed is similar

to the figure below.
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62

With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 6.5 kHz. Verify that the spectrum displayed is similar

to the figure below.
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63

With the Spectrum Analyzer till displayed, select a system bandwidth from the
Master Control Panel of 8 kHz. Verify that the spectrum displayed is similar to
the figure below.
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With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 11 kHz. Verify that the spectrum displayed is similar
to the figure below.
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65

With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 16 kHz. Verify that the spectrum displayed is similar
to the figure below.
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Limiter, Input HPF, and Output HPF Tests

66

With the Spectrum Analyzer still displayed, select a system bandwidth from the
Master Control Panel of 5.4 kHz. Click the Limiter “Config” button and set the
limiter to the settings shown below:

Limiter Config

Release Time
0125 seconds
0250 seconds

" 1.0 geconds

Threshold
" -EdB
o -5dB
 A2dE
" -15dB

() Active

67

Set the Limiter Active by clicking the “Active” button to illuminate the red
LED and verify that the Input Level on both Left and Right input bargraphs
dropsbelow -9 dB. Set the Limiter Inactive and verify that the input levels

return to approximately -6dB.
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68

Click the Input HPF “Config” button and set the Input Highpass Filter to the

settings shown below:

nput HPF Config

Cutoff Frequency
|200 Hz

Click “OK” to close the Input HPF Config window.

69

Set the number of averagesin the Spectrum Analyzer to 8.

70

Set the Input HPF Active by clicking the “Active’ button to illuminate the red

LED and verify that the spectrum displayed is similar to the figure below.
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71

Using the Marker verify that the input level iswithin +/- 3dB of the levels

shown in the table below:

Freguency (H2)

Level (dB)

47 -70.0

141 -55.0

199 -40.0

72

Set the Input HPF Inactive and verify that the input levels return their previous,

unfiltered levels (See the figure in step 61).

73

In the Spectrum Analyzer, display Trace 2 by clicking the “Trace 2" checkbox
and hide Trace 1 by unchecking the “Trace 1" checkbox. Ensurethat Trace2is

displaying the Line Output.

10
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74 Click the Output HPF Config button and set the Output Highpass Filter to the
settings shown below:
Dutput HPF Config
Cutaff Frequency
200 Hz
(|
o)
Click “OK” to close the Output HPF Config window.
75 Set the Output HPF Active by clicking the “ Active” button to illuminate the red
LED and verify that the spectrum displayed is similar to the figure below.
460-line Spectrum Analyzer @@@
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76 Using the Marker verify that the input level iswithin +/- 3dB of the levels
shown in the table below:
Freguency (H2) Level (dB)
47 -70.0
141 -55.0
199 -40.0
77 Set the Output HPF Inactive and verify that the input levels return to their

previous, unfiltered levels (Should look similar to the figure in step 61).

11
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Filter Response Tests

78

With the Spectrum Analyzer still displayed, select one Genera Filter Stage.
Select in thisfilter stage a “20-Band Graphic” filter.

79

In the Spectrum Analyzer select Trace 1 and hide Trace 2. For Trace 1 choose
to display “Filter 1 Output”.

80

Open the 20-Band Graphic Filter Configuration Window® and “ Zero All”
attenuators. Make sure the filter is active by clicking “Filter Active” button
such that the red LED illuminates.

EjZD Band Graphic (Filter 1) E]

Attenuation
1] o o 0 o 0 o o o o o o 0 o 0 o o 1] o o
Zero All
- FENENENEEEEEEEEEENER
= = Reduce All1dB
: :

S 7 Store Recall
-40dE -

Maximize All
67 200 333 467 600 TI3 867 10K 1K 13K 15K 18K 2K 25K 28K 33K 37K 4K 45K 493K
© Filter Active

Frequency
I Link Frequency Shders

81

Click and drag the dlider for 67 Hz to its maximum value of -40 dB. Verify the
affect of the filter by using the Spectrum Analyzer Marker to check the
magnitude at 70 Hz. This magnitude should be approximately -66dB +/- 3dB.
Return the dider to its minimum value of 0dB.

82

Repeat Step 81 for each of the individual sliders to verify their operation (make
sure to return each dider back to OdB after making the measurement):

Slider Spectrum Analyzer Level
Frequency (H2) Freguency (H2) (+/- 3dB) Pass | Fail
67 70 -66
200 199 -67
333 340 -64
467 469 -67
600 609 -65
733 738 -67
867 867 -68
1.0K 996 -65
11K 1125 -63
1.3K 1266 -69
1.5K 1465 -69
1.8K 1805 -69
21K 2109 -69
2.5K 2508 -69
2.9K 2906 -69
3.3K 3305 -69
3.7K 3703 -69
4.1K 4102 -69
4.5K 4500 -69
4.9K 4910 -69

3 Since the source generator occupies the stages normally used by the Equalizer, testing a similar Equalizer
filter type (such as a 20-Band Graphic Filter) in a General Filter stage will give equivaent response

12
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83 With the Spectrum Analyzer still displayed, set the 20-Band Graphic filter in
Stage 1 to be Inactive and close the 20-Band Graphic filter configuration
window.
84 In the Broadband Filter Stage select a*“Noise Reducer”, set it active and open
its configuration window to set it to the following settings:
3 Noise Reducer (Filter 1)
M aster Attenuation Control Filter Contrals Filter Clutput
W * Maise Smoathing ElutElpLélt E:‘; . 2.
T ;
"
= I
o)
85

In the Spectrum Analyzer, set Trace 1 to display “Broadband Output” and
verify that when the filter is active that it provides across the band attenuation
for random white noise of -15 dB. Its output should ook similar to the
following figure:

460-line Spectrum Analyzer
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87 Adjust the Right Software Input Level on the Master Control Panel to add +2dB
of gain by using either the dlider control or the text entry area. Verify that itis
approximately 2dB higher than the left channel.

88 With the Spectrum Analyzer till displayed, set the Broadband Filter Stageto be
Inactive. Select a“Ref Canceller” in the first stage of the Genera Filter Stages.
Set the filter Active, open its configuration window, and set it to the following
settings:

Conditional Adaptation Delay Adapt Rate
100 samples Hu = 'T w2
Filter will adapt ’_ 8332 milissconds -
* s -
" IF Input > Threshald ]
| [relay Channel Fiocessor Output
" If Input < Threshald
£ 1F Nomal Dutpat  Thisshold o [nput " Reference e Momal " Rejected
" If Mormal Dutput < Threshald Eiltel 513611024 taps nax)
" If Refarence » Threshald ,W i @
[ IfHefi;:r;::gThrashold ’W millisacnndi — T
= (@ Fiteractiv= ] [Toc)
89

Select “Filter 1 Output” for Trace 1 in the Spectrum Analyzer. Allow the filter
to adapt for approximately 30 seconds and verify that most all of the time-
aligned white noise signal is cancelled as shown in the figure below:

460-line Spectrum Analyzer
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90 Exit the Reference Canceller configuration window and open the Coefficient
Display. Display al of Filter 1's 1024 coefficients. Click the “Find Peak”
button and verify that the peak is at the 100" coefficient, which matches the
sample delay. The Coefficient Delay should look similar to the figure below:

.000 -
0000 mzec  Time: | 8333 meec  Coefficient: | 100 Walue: m Zoom: |1+ 85.333 mzec
[rizplay tarker
Filter Murmber of Coefficients -_-/-, Marker Find Peak)

|Filter1 ﬂ |‘ID24 ﬂ ' |n Current Display

v Show Grid £ In &l Coefficants

Frint i Close i
91 Set Stage 1 to be Inactive. Click the “2” radio button in the General Filter

Stages to add an additional stage. Select a“Ref Canceller” in the second stage
of the General Filter Stages. Set the filter Active, open its configuration
window, and set it to the following settings (note the delay of 200 samples):

3 Reference Canceller (Filter 2)
Conditional Adaptation Dielay Adapt Fate
200 samples Mu=| 10 vt
Filter will adapt: 16667 | milliseconds -
© s -
1 Input > Threshold |"'
[relay Channel Processor Output
" 1f Input < Threshold
* |nput " Reference & Momal " Rejected

" 1f Mormal Output & Threshald

7 1f Marmal Output < Threshald Filer 522 (1020 ans rha)

It Reference > Threshold 1024 taps Store | ) Adapt
" It Reference < Threshold i o R
85333 miliseconds (Fecar) -‘
Recall f Clear |

Adapting ' Lo
(i) (o)
ilter Active
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92

Display the Spectrum Analyzer. Select “Filter 2 Output” for Trace 1 in the
Spectrum Analyzer. Allow the filter to adapt for approximately 30 seconds and
verify that most al of the time-aligned white noise signal is cancelled as shown
in the figure below:
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93

Exit the Reference Canceller configuration window and open the Coefficient
Display. Display al of Filter 2’'s 1024 coefficients. Click the “Find Peak”
button and verify that the peak is at the 200" coefficient, which matches the
sample delay. The Coefficient Delay should look similar to the figure below:
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94 Set Stage 2 to be Inactive. Click the “3” radio button in the General Filter
Stages to add an additional stage. Select a“Ref Canceller” in the third stage of
the General Filter Stages. Set the filter Active, open its configuration window,
and set it to the following settings (note the delay of 300 samples):
Conditional Adaptation Delay Adapt Fate
300 samples Mu=[ 10 x2™
Filter will adapt: ’_ 25.000  miliseconds -
o Always .
o f Inpt > Threshold fii@
Delay Channel Processor Output
¢ FInput < Threshaold .
It Mol Dot s Thisshold & Input " Feference (s Mormal " Fejected
" [f Mormal Output ¢ Thieshold A ey
" |f Reference » Threshold ’W i @
" [F Heference < Threshold - P
85.333 | millseconds @ cla :
Ada‘pling - ;
=)
95 Display the Spectrum Analyzer. Select “Filter 3 Output” for Trace 1 in the

Spectrum Analyzer. Allow thefilter to adapt for approximately 30 seconds and
verify that most al of the time-aligned white noise signal is cancelled as shown
in the figure below:
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96 Exit the Reference Canceller configuration window and open the Coefficient
Display. Display all of Filter 3's 1024 coefficients. Click the “Find Peak” button
and verify that the peak is at the 300" coefficient, which matches the sample
delay. The Coefficient Delay should look similar to the figure below:

I~ Coefficient
+1.000
0
1,000 :
0000 msec  Time: | 25000 meec  Coefficient | 300 Y alue: m Zoom |18 85,333 meec
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97 Set Stage 3 to be Inactive. Click the “4” radio button in the General Filter Stages

to add an additional stage. Select a“Ref Canceller” in the fourth stage of the
General Filter Stages. Set the filter Active, open its configuration window, and
set it to the following settings (note the delay of 400 samples):

24 Reference Canceller (Filter 4)
Conditional Adaptation Delay Adapt Fate
400 samples Mu=| 10 x2™
33333 | milliseconds ]
-
| Delay Channel Frocessor Dutput
It Input < Threshold
o [nput " Feference & Mormal " Rejected

It Momnal Output » Threshold

" |t Normnal Output < Threshold Filter Sz (024 taps fnas)

|t Reference > Threshold 1024 | taps Store £ Adapt
~
If Rieference < Threshold 65937 [ @ @
Adapting -

= Acjust Maximum Size i - -
O Filter Active Ok |
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Pass | Fail

98

Display the Spectrum Analyzer. Select “Fil

in the figure below:

460-line Spectrum Analyzer

i} Frequency: ’_3832 Hz  Magnitud

Awerager

Clear |

Mumber of Averages

Bl s &

tode

E xponential -

Trace 1

Filter 4 Output

v Show Trace

I Hide Controls

Spectrum Analyzer. Allow thefilter to adapt for approximately 30 seconds and
verify that most all of the time-aligned white noise signal is cancelled as shown

Trace 2

ter 4 Output” for Trace 1 in the

e mdB

I arker

Find Peak)

v Show Grid

Gain
[0

Line Output -

[ Show Trace

dB

i
Close f

99

delay. The Coefficient Delay should look

=] Coefficient Display

+1.000
0
-1.000
0000 msec  Time: | 33333 meec
Dizplay
Filter MHumber of Coefficients
|Filter 4 ~| o |
I Hide Contrals

Exit the Reference Canceller configuration window and open the Coefficient
Display. Display al of Filter 4's 1024 coefficients. Click the “Find Peak” button
and verify that the peak is at the 400" coefficient, which matches the sample
similar to the figure below:

85,333 mzec

Zoom:|1x *

I arker
~ Find Peak
e
" |In Current Display
I Show Grid I~ In &l Coefficents

Frint f Close [
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Step Test Pass | Fail
100 | Set Stage4to belnactive. Click the“5” radio button in the General Filter Stages
to add an additional stage. Select a“Ref Canceller” in thefifth stage of the
General Filter Stages. Set the filter Active, open its configuration window, and
set it to the following settings (note the delay of 500 samples):
Conditional Adaptation Delay Adapt Rate
500 | samples Mu=| 10 2™
Filler wil adapt =l [ 41667 miliseconds m
+ Always -
" Input > Threshold [
P s ek Dielay Chanrel Processar Dutput
P e T e + Input [ Reference " Momal " Rejected
" If Mormal Output < Threshald Bile) Siea (1024 s the)
" |f Reference » Threshald ’W o Store ©) Adapt
" |f Reference < Threshald ,ﬁ miliesconds %
Al | L
101 | Display the Spectrum Analyzer. Select “Filter 5 Output” for Trace 1 in the

Spectrum Analyzer. Allow thefilter to adapt for approximately 30 seconds and
verify that most all of the time-aligned white noise signal is cancelled as shown

in the figure below:

460-line Spectrum Analyzer

Averager

Mode

Exponential -

Trace 1

Filter 5 Output -

v Shaw Trace

I Hide Controls

i} Frequency: | 3832 Hz

M agnituide: m dB

tdarker

[© FRun . Clear |.

Mumber of &verages

EIE W Show Grid
Trace 2
Gain Line Output - Gain
0 db [0
I Show Trace

Find Peaki

dB

Close '
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Step

Test

Pass

Fail

102 | Exit the Reference Canceller configuration window and open the Coefficient
Display. Display all of Filter 5's 1024 coefficients. Click the “Find Peak”
button and verify that the peak is at the 500" coefficient, which matches the
sample delay. The Coefficient Delay should look similar to the figure below:

=] Coefficient Display
+1.000
]
-1.000
0000 msez  Time: | 41667 mezec  Coefficient: | 500 UEITR (.6942 Zoom:|[1x = 85,333 mzec
[Drizplay tarker
Filker Muriber af Coeffizients 3 Mark Find Peak)
|Filer 5 x| Jo +| & In Cunent Display
v Show Grid 7 In &l Cosfficents
Print f Close i
103 | Set Stage5to belnactive. Click the“6” radio button in the General Filter Stages

to add an additional stage. Select a“Ref Canceller” in the sixth stage of the
General Filter Stages. Set the Filter Active, open its configuration window, and
set it to the following settings (note the delay of 600 samples):

[-1 Reference Canceller (Filter &) @

Condtional Adaptation Delay Adapt Aate
B0 samples Mu= 10 k2™
50000 | milliseconds .

: ]
" IFInput > Threshold ‘"'
Delay Channel Processor Dutput
" If Input < Threshold
@ |nput " Heference o Marmal " Rejected

" If Momal Dutput > Threshaold

 IF Mommal Dutput < Threshald Filter Size [1024 taps max]

" If Reference > Threshald 1024 taps Store 0 Adapt
~
If Reterence < Threshold 85,332 | miliseconds @ @
Adapting '

- Adjust Maximum Size 1
! @ Filter Active OK

21




Step
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Pass | Fail

104

Display the Spectrum Analyzer. Select “Filter 6 Output” for Trace 1 in the
Spectrum Analyzer. Allow thefilter to adapt for approximately 30 seconds and
verify that most all of the time-aligned white noise signal is cancelled as shown

in the figure below:

460-line Spectrum Analyzer

tagritude: [N o5 5391 Hz
Marker
O Cl =

R [E] | © marker| [Find Peak|

B & Murber of Averages
I v Show Giid

Trace 1 Trace 2

0 Frequency: |_38? Hz

Averager

Filter & Dutput Gain Line Output s Gain
[0 B [ 0 &8
v Show Trace . [~ Show Trace .

[ Hide Controls Close i

105

Exit the Reference Canceller configuration window and open the Coefficient
Display. Display al of Filter 6's 1024 coefficients. Click the “Find Peak”
button and verify that the peak is at the 600" coefficient, which matches the
sample delay. The Coefficient Delay should look similar to the figure below:

=] Coefficient Display

+1.000

-1.000 '
0000 msec  Time: | 50000 msec  Coefficient | 600 UETSE 07005

Zoom: |1« 85.333 msec

Marker

Filker Murnber of Coefficients Find Peak)

Filter & x| iz~ _ & In Cunent Display
B4 it C In il Cosfficents

Frint f Close [

Diizplay
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Step Test Pass | Falil
Oversized Filter Test
106 | Select only one(1) stage in the number of General Filter Stages. Choose “Ref
Canceller” in thefirst filter stage (if it is not already selected). Set the Filter
active and open its configuration window. The filter should still have a Delay of
100 samples and an Adapt Rate of 10 from the previous tests. Click the * Adjust
Maximum Size” button, select the maximum filter size of 6144 taps
(coefficients), and click “OK”.
" Keep Maximum Size at 1024 taps
7 Increase Madimum Size to 2043 taps
" Increase Masimumn Size to 3072 taps
" Increase M axirmum Size to 4006 taps
" Inciease M aximum Size to 5120 taps
(+ increase Maximum Size to 5144 taps
il Gl g e () (ox)
107 | Display the Spectrum Analyzer. Select “Filter 1 Output” for Trace 1 in the

Spectrum Analyzer. Allow the filter to adapt for approximately 30 seconds and
verify that most all of the time-aligned white noise signal is cancelled as shown
in the figure below:

460-line Spectrum Analyzer

5381 Hz

0 Fiequency: | 3832 Hz Maoritude: RN B

Averager Marker

e CEED () F
L) Marker Find Peak
’W‘ Hurrber of Averages

I v Show Giid
Trace 1 Trace 2
Filter 1 Dutput - Gain Line Output - Gain
0 dB [ 0 &8
v Show Trace . [~ Show Trace .

[ Hide Controls Close i
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Step Test Pass | Fail
108 | Open the Coefficient Display. Display all of Filter 1's 6144 coefficients. Click
the “Find Peak” button and verify that the peak is at the 100" coefficient, which
matches the sample delay. The Coefficient Delay should look similar to the
figure below:
El Coefficient Display
+1.000
0
1,000 :
0000 mgec  Time: | 2333 meec  Coefficient | 100 Walue: QUSRS Zoom: |18« 512,000 mgec
Display Marker
Filter Mumber of Coefficients 3 Marker Find Peak)
|Filter 1 ~ e~ " I Current Display
v Shaw Giid I In &)l Coefficants
Frint i
109 | Reopen the configuration window for the Reference Canceller. Click the Adjust

Maximum Size button and choose the “ Reduce Maximum Size at 1024 taps’
option. Close the configuration window.
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Step

Test

Pass

Fail

Basic FIR Filter Test

110 | Choose a Bandstop filter in the first filter stage. Set the Filter active and open its
configuration window and set it to the following settings:
1 Bandstop (Filter 1)
Lower Cutoff Frequency Upper Cutoff Frequency
400 Hz iy | Hz
[} [
Tranzitioh Slope Stopband Attenuation
Lower | 3808 dB/Octave &0 de
Upper: | 475.8 dB/Octave .
M (erimeam:) [o0)
111 | Display the Spectrum Analyzer. Select “Filter 1 Output” for Trace 1 in the

Spectrum Analyzer. Verify that most al of the time-aligned white noise signa
between 400 Hz and 1000 Hz is cancelled as shown in the figure below:

460-line Spectrum Analyzer

0 Frequency: | MB10  Hz  Magnitude: dB 5331 Hz

Averager Marker

-\H. R Clear I ~ .
= NL bun f & Find Peakl
’W umber of Averages

E s ¥ | Show Girid
Trace Trace 2
Filter 1 Output - G ain Line Dutput - Gair
0 e [0 a8
[v Show Trace . [~ Shaw Trace .

[~ Hide Controls
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Step

Test

Pass

Fail

Slence Output Test

112

In the Cdlibration Mode Controls on the Master Control Panel choose “ Silence’
asthe Signal Generator Output. The Input and Output Level should drop
below -66dB.

113

Display the Spectrum Analyzer. Select “Left In” for Trace 1 in the Spectrum
Analyzer. Verify that thereisno signa at any frequency.

460-line Spectrum Analyzer =13
0dB . . . .

30 .
40

70 : ] | | |
i} Frequency: | 410  Hz  Magnitude: m dB 5331 Hz
Awverager Marker
e (o) .
(0 Marker | |Find Peak
Exponential = Mumber of Averages S
& E ¥ Show Grid

Trace 1 Trace 2

Filter 1 Output - Gain Line Cutput - Gain
0 8 [0 &
[ Show Trace . [ Show Trace .

I Hide Controls Close '

The signal generator uses the stage normally used by the Equalizer. To generate
“silence” the white noise generator is passed through the 20-Band Graphic
Equalizer with all slider values at maximum attenuation. This silence output test
verifies that the 20-Band Graphic EQ effectively attenuates all frequencies.

This completes the calibration procedure. Please contact Digital Audio
Corporation if any test fails or if you have any further questions about this
procedure.

Serial Number:

Total Tests Failed:

Person Conducting Calibration:

Print Name Sign Name
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