CLASS DWG NO.

TS 638301
REVISIONS
REV DESCRIPTION CHECK [ ENG [ DATE
00 |INITIAL BOSE VERSION 18/6/14
01 |CRITERIA CHANGED. NM | 24914
02 |UPDATE ATS2 AND EXCEL MACRO TO
REV21B NM 02/12/14

BOSE APPLICABLE DOCUMENTS:

Safety Controlled

DOC | DRAFTER DATE -/ /L7 =
LVL NOTIO MAEDA @ 19/07/14
AUBIT FRAMINGHAM, MA 01701-9168
3 |CHECKER DESCRIPTION
2 |ENGINEER TEST SPEC,CONTROLSPACE

SAFETY ENGINEER

POWERMATCH AES3 INPUT (Zamboni project)

RLS TO PROD

SIZE FSCM CLASS |DWG NO.

A 32108 TS

TS 638301

REV.
02

| SHT 1 OF 19

Bose Confidential




Table of Contents

Safety CONIOIIEA .........cco i r e e e e e e e e e e e e e e e e e e e e e aaanas 1
L OVEIVIBW ..ottt ettt e e e e e e e e e e e e e s s et bbbttt e et e et aeaeaeaeeeeeeesesaaaannnnnrnnenees 3
Nt O [ 0T 0 T = USSP 3
S Yoo ] o1 ORI 3
1.2.1. 1dentification ..........ooooiiiiiiieee e 3
1.2.2. SYSIEM OVEIVIEW......uuueeiiiiiiiiiierieereeeeeereeeeea e e e e s e s s s sssssennseseeeeneeees 3
1.3.  Definitions and Abbreviations...............ueiiii e 3
1.3.1. DefiNItIONS....ccoiiiiiii e 3
R T o] (0] 1) 1 11 RS 4
N O o T= T To T TN o 1] (] Y P 4
2 RETEIBNCES ..ot et e e e e e e e e e e e e e a e 4
2.1 INAUSEIY SEANCAITS .....eeeiieiiiiiiieee e 4
2.2.  Bose Corporation DOCUMENLS ........ccooviiiiiiiiiiiiciie e 4
2.3, ProjeCt DOCUMENTS .....ccuiiiiiiieiee e e e r e e e e e e e e e e e e e e s e e e s 4
S LoV oo (1 Tox 1 o] o ISP PPPPPTRPPRTP 5
3.1, Pre-test Programming .........cccceeeeeeeoeiiisiisccciiiiieneeeeeererseeeaeee e e s e s enannnnnnns 5
3.2, RESIICHONS ...ttt r e e e e e e e e e e e e e e e e e 5
3.3, StruCture Of the tEST....u e 5
3.4, Thefiles for this teSt ... 5
4, Audio performancCe teSt..........uuuiuiiiiii e, 6
4.1. Equipment requirements and PM8500 hardware setup ............. 6
4.2, DUMMY LOAG ...coioiiiiiiiiiieii et 6
4.3. Cable between the switcher and ATS2. .......cccccveviiiiieeee e, 6
4.4. The ESP in the fixture and CC-16 emulator. ...........ccccceeeeeennnnne. 6
4.5. Connection of audio performance test .........cccccceeeeviiieeeiienieeennnn, 7
4.6. Upload test configuration file. ..........cccccciiiiiiiie e 8
4.7. Key points of PM8500 Setting........ccovcuurreiieiiniiiiiiie e 9
4.8.  Starting of audio performance test ........ccccccvevieieeeeee i, 10
4.9. AES in to Amp out audio performance test ...........cccceveiviicinnnns 11
4.10. AES into THRU out audio performance test..............cccceevvvveenns 11
4.11. AES into THRU input voltage test .........cccccveeereiiiiiieeeeieeieia, 11
4.12. LIRINVEIt CNECK....cciiiiiiiii ettt 11
T T O (o 131 o [ =) SRR 12
5.Pass/Fail Evaluation and TeSt REPOI ........ccooiviiiiiiiiiciee e 13
6.Testing method and CrIteria ...........oovvviiiiiiiiie e 15
6.1. AES into Amp out audio performance teSt........cccvvrreirreeririeeeeeneeeiiiiinnns 15
AES3 -30dBFS input / FS = 44.1kHz / AES3 swing 0.2VPP ....ccovvvvvereeeiiiiiieeen. 15
6.2. AESinto THRU out audio performance test ........cccvvveeereeeieieeeeennniiinnnns 17
AES3 -30dBFS input / FS = 48.0kHz / AES3 swing 0.2VPP .....cvvvvvvveeerereeeeeennn. 17
6.3. AESinto THRU input voltage test.........cccvvvriiiiiiiiiii e, 18
AES3 -30dBFS input / FS = 48.0kHz / AES3 swing 0.2VPP .....cccvvvrveeeererereeeennn. 18
6.4, L/IRINVEIT CRECK ..vuviiiiiiiiiiiicieeeee ettt 19
s E SIZE FSCM |CLASS | DWG NO. SHEET REV.

Framingham, MA 01701-9168 A 32108 TS TS638301 20f 19 01




1. Overview

1.1. Purpose

This document describes the manufacturing test procedure for the POWERMATCH AES3 INPUT card
(Zamboni project).

1.2. Scope

1.2.1. Identification
This release is identified by the following configuration items:

ControlSpace Designer 4.1_016

pm8500_v1.401.frm

ATS-2 Test Macro Rev21b
PMAES-TestConfiguration.csp
(638301-0010)(BSE53A1)POWERMATCH AES3 INPUT

1.2.2. System Overview

This test procedure is used for production testing of POWERMATCH AES3 INPUT card (Zamboni
project). This test should be performed on all POWERMATCH AES3 INPUT card and each
POWERMATCH AES3 INPUT card shall “PASS” prior to shipping.

This test does not utilize an ESP test fixture and CC-16 emulator
The switcher system is Accutrex measurement switcher (USB ).

1.3. Definitions and Abbreviations

1.3.1. Definitions

Term Definition
POWERMATCH AES3 | The AES3 input card for PM-8500 that has THRU output.
INPUT (PMAESSIN)
Switcher Accutrex measurement switcher : MS-101 / MS-111
IS E" SIZE FSCM |CLASS | DWG NO. SHEET REV.
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1.3.2. Acronyms

Term Definition

PM-8500 PowerMatch PM8500N configurable professional power amplifier
It is for the reference equipment.

CsD ControlSpace Designer software

DUT Device Under Test

1.4. Change History

Revision | Date Section | Description Changed By
00 2014/07/19 | All Initial Bose version following Pilot Norio Maeda @ AuBit
01 2014/09/24 | 6.0 Changed criteria to meet with latest circuit Norio Maeda @ AuBit

parameter. ( for Daisy chain)

2. References

2.1. Industry Standards

Ref # | Title By Rev URL
2.2. Bose Corporation Documents
Ref Title By |Rev | URL
2.3. Project Documents
Ref | Title By | Rev | URL
Product specification
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3. Introduction

This POWERMATCH AES3 INPUT card is a digital 8 channels input card for PowerMatch PM8500N
configurable professional power amplifier.
This card has the THRU output for daisy chained PM8500 AES3 input.

3.1. Pre-test Programming

This POWERMATCH AES3 INPUT card does not have a programmable device.
Programming is not required.

3.2. Restrictions

The PM8500 is the high watt power amplifier.

The dummy load will be heated up when the large signal will be applied.
In order to eliminate the possibility of burns,

Please place where people not to touch the dummy load.

3.3. Structure of the test
This test is consisted by following tests.

a) AES in to Amp out audio performance test

b) AES in to THRU out audio performance test.
¢) AES into THRU input voltage test .

3.4. The files for this test

File name Software Notes
ESP88C_Test Macro Rev 21b.atsb ATS 1.60 These files are the modules for
PMAES3IN.atsb ATS 1.60 these test.
ESP_ESP-00ll Acommandll.atsb ATS 1.60
ESP_GPIO-Il.atsb ATS 1.60
ESP_INPUT-II+OUTPUT-Il.atsb ATS 1.60
RedlineAudioPerformanceTestingModule.atsb ATS 1.60
RedlineMacAddressWritingModule.atsb ATS 1.60
RedlinePhantomTestingModule.atsb ATS 1.60
ControlSpace Test Report form Rev 21b.xls Excel
PMAES-TestConfiguration.csp CSD V4.1
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4. Audio performance test

This POWERMATCH AES3 INPUT card is for the purpose of audio system. Therefore, evidence of the audio
performance is required for the professional market.

4.1. Equipment requirements and PM8500 hardware setup

PowerMatch PM8500N for the test is the reference equipment. It is not for shipping.
The POWERMATCH AES3 INPUT card is the DUT for this test and it is for shipping.

PowerMatch PM8500N for the
test is the reference equipment.

WGITAL INPUT SLOT

The POWERMATCH AES3
INPUT card is the DUT for this
test and it is for shipping.

4.2. Dummy Load

Dummy load is the purpose of loading the power amp output.
The PM8500 has 300W per channel but the 300W resistor is
too big size.

The dummy load for this test is consisted by 10W resistor.
Therefore, power limitation is important.

The power limitation can be achieved by the inside limiter
setting by using CSD.

This dummy load has 100mA polyswitch and 1uF capacitor in
order to the protection of over current and DC offset to safe of
the switcher and ATS2.

4.3. Cable between the switcher and ATS2.

The testing fixture for this test is diversion of the ESP-00II testing system.
The marking of the cable between the switcher and ATS2 is based on the ESP-00II testing.
Please connect these cables according to the following connection figure.

4.4. The ESP in the fixture and CC-16 emulator.
In this test , these equipments are not utilized.
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4.5. Connection of audio performance test

AES3 for ship
DUT

i

” \\\\\\\\\\\\\\
L

il

-

00000000000
UUUUUU

MEOSE" SIZE FSCM [CLASS
Framingham, MA 01701-9168 A 32108 TS

DWG NO.
TS638301

SHEET
7 of 19

REV.
01




4.6. Upload test configuration file.

Start the Control space designer and load the configuration file.
PMAES-TestConfiguration.csp

This file is for this card testing.

This configuration file is consisted by one PM8500N. Push go online button to upload it.

¥ ControlSpace Desiener = PMAES-Testcont.., o

Eike  Ean

M ControlSpace Desiener - PMAES-TestConfizuration.csp
Eile  Edit

QDEB[XDD) Q0 QA m

Ve Dook  fitem  Widow Heb
DLEE XD0H 90 % R m

View  Tools  Swstem  Window  Help

- | 8 E]

"PMES00M-DNCP" Selected

M Settings Transfer

Eile

Edit  View

Tools  System Window

Help

D08 %DM M« mm

I = PMBSO0MN-DNGP

ControlSpace Designer — PMAES—TestGonfiguration csp

& E | ==

&)

I Froje = PMEE00N-DNGP I
| Digialin | | PEQBband | T AmayEw T TWATC | BandPass | | SpeakerPEQ | Limiter [ Delay | Amp Output |
InA = =i ==A A | [ — [ out1 [>
| Digilin | | PEQBband | | AmayEQ | | BandPass | | SpeakerPEQ | Limiter [ Delay | Amp Output |
InB = =i =B 2 [ [ — [ Out2 [>
| Digimin | | PEQ-Bband | | AmayEQ | | BandPass | | SpeakerPEQ | Limiter [ Delay | Amp Output |
InC = =i | o3 A | BEES [ i [ out3 [>
Digialin | PEQ-Sband | | AmayEQ | BandPass | | SpeakerPEQ Limiter [ Delay | Amp Output |

InD = =i =D AP | B [ i [ outd = |
| Digiain PEQ-Bband | | AmrayEQ | BandPass | | SpeakerPEQ Limiter I Delay | Amp Output |
InE =i > P=>E B> | ESES i — [ outs [>
| Digiain PEQ-Bband | | AmrayEQ | BandPass | | SpeakerPEQ Limiter I Delay | Amp Output |
InF P> 53 P—>F B> [t [ — [ out6 [>
. | Digiain PEQ-Bband | | AmrayEQ | BandPass | | SpeakerPEQ I Delay | Amp Output |
(s “PMESIIN DHCP™ Solecied e nG =i [ | ] T= o= [ =i P> Qut7 o

M Online Upload
| Digiain PEQ-Bband | | AmrayEQ B Amp Output |
InH =1 - P P MNetlist Send...192.168.0.21 P— outs
Bz ] ] ] | ]
> +-Signal Generator
V[

100%

Send to Devices
(Unload design)

B

iGet from Devices — I -
{(Downioad design) = -

Do Mathing il)qr_
| Digimin | PEQ-Sband | | AmrayEQ I Matrix || BandPasq Delay [ AmpOutput |
InA = == [ 1= = T F B — Out 1 B
Digital In PEQ-Sband Array EQ Band Pass SpeakerPEQ jmiter Delay [ AmpOutput |
ng = = BB 2= == S — Oout2 B
Digital In PEQ-Bband Array EQ Band Pass SpeakerPEd Delay [ Amp Output |
nc = = PG 3P == [ £ — out3 B
Digital In PEQ-5band Array EQ Band Pass SpeakerPE Limiter Delay [ Amp Output |
nD B B B0 4 P = s —=  ouws B _
Digital In PEQ-5band Array EQ Band Pass SpeakerPE Limiter Delay [ Amp Output |
InE | [ [ E [ = = _— | —| out5 B
| Diginln | | PEQBband | | AmayEQ | | BandPass || SpeakerPEQ | Timiter | Delay | [ Amp Output |
InF = == E=>F B> = = _— —> outs B
| Digiwin | PEQ-Sband | | AmayEQ | BandPass || SpeakerPEQ Limiter | Delay | [ Amp Output |
InG = == ] T = = _— —> out7 B
| Digigin | PEQ-Sband | | AmrayEQ | BandPass | | SpeakerPEQ Limiter f Delay | [ AmpOutput |
InH = = E=>H 8= = = ] p—t> out 8 B
Signal Generaor
- gnal G eneralor
< o[
On-ling "Ph4BE00N-DNCP" Selected 100%

- BBOSE"
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4.7. Key points of PM8500 setting

The PM8500N has many function for audio. To meet with the AES3 card testing, setting is important.

These setting is included in the “PMAES-TestConfiguration.csp”.
No need to modify the PM8500N setting when this csp file is used.

1. Input selection
Open the PM8500N Input Control Panel by pushing green input box.
Set all input type as Digital. This setting will choose AES3 input card.

2. Limiter
Open the Limiter panel by pushing the Limiter box.
Set V Peak and V RMS to 5V. Do this setting to all channels.
This setting will limits the output voltage swing to 5V.
By this setting ,the output power will be limited to 2.5W at 10 ohm load.

PMB8500N Input Control Panel

PMB00N-DNCP
In & Ing Inc InD InE InF InG InH -
~| | [oigtat +| | fDigiter  ~ || [Digtar ~ ]| [oigital || [oigtat ~]| | [Digtal  ~ || [Digtal | ( ( \

Sensitivity  Sensitivity Sensitivity Sensitivity Sensiivity Sensitivity Sensitivity Senstivity - « -k =t i |= —_ ot
dBFS dBFS dBFS dBFS dBFS dBFS dBFS dBFS _— — — — — rag P
[ [ [ 0. o 0 0 ~ I o3

5 5 5 5. 5 5 5 Dt e B P i Taw e
12 12 12 124 12 12 12 T ien ) e D e
18 18 18 ELE 16 18 18 — — —— = = __o__

24 24 24 24 24 24 24 l =] ous
Dem ey £ Bara P a0 Lomin Dem anp Cnpa
30 30 30 304 30 30 30 l | _owr
36 36 36 36 | -36 ] 36 36 T —— Bt Smaten [ L Dan - ivea
42 42 42 42 42| 42 42
&0 &0 &0 -0 50| &0 &0
Wute: Wute: Wute: Wute: Mute: Mute Mute Mute
Limiter
8500N-DNCP: Limiter 1
Freset WMetering
EQ Type: Opea) Gain Reduciion (dB) Output
0 0 (dBFS) 0
Limter Setup =3 =3 6
-12 -12 -12
Sftack (msec) Releass (msec)
‘ :‘ :I | :I 18 18 -18
V Peak 50 -
24 24 -24
VRMS 5 = L =
|50 = hoooo = 20000 . . 0
-36 -36 -36
Link Group 42 -42 -42
Assign to Link Group: Mone: hd Peak RMS Total 60
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4.8. Starting of audio performance test

This audio performance test is performed by ATS-2 macro.
The filename of the macro is ESP88C_Test Macro_Rev_21b.atsb .
Related files also needed.

Start the Measurement Switcher software.

Start the ATS software and load the macro.

Before running this test, all equipments of the fixture
power shall be turned on.

Ee EM Mom Euch G Domeute Maws Uibies Wedm Leb
@D S& 2100 90 B S5

Pushing green triangle button, the macro will start.

The main dialog will come up.

Classaon (S]] St 8 o) ] rrack

2000 vime s

) Orange marked part is the function for this test.

Ea O

- =)l Choose [ Zamboni PMAES3IN ]

—— ST S 1 The [ DUT Comm Port ] and [ Fixture Comm Port ]
¥4 BOSE Lego+Slapshot+Zambani priject Automatic Test (et field is for the COM port number/
Serial No of Deyi Test ESPBBF MAC Wiite This test does not use COM port but this field shall be
SeislNo | [Rev20aPMAES30T ESPEEF Wiite MAC settled correctly.
Lot [ ReBootwait . . .
| Fill the [ Serial number ] or other fields.
TostersNam | ESP8EF Fromt LED
@ Check LED
#Seial Prefist] | ot After filling the fields and check the DUT, push the
Phantom
Device Under Test & 0 [ Start Test ] Button.
) ESP 848 Version ) ESP8SF(Reding) = :‘;’"&Zﬁke'
ESP8SF 12x4 Version -
4x4(STD4IN/STDAOL - ; " . ) .
) STDAIN S oS swﬁz“gkkher The file name dialog will come up.
) STDAOUT _ Bisooiied Mo Switcher _
DUT Comm Port . . - .
PO HGEC ER R T === The serial number is utilized for the file name.
) HQ4IN [7] Simplified . .
) HQ4OUT : This file name will be used for the Excel macro.
| ngund —— Fisture Comm Port
: ") Zamboni INPUT-II 1
= gcn.a:;?gxngms-nev ) Zamboni OUTPUTH _
© PHESPLik ru i el Note : The [ #Serial Prefix# ] field will utilize for the
- E;:;mn:f ° O i e I PR beginning of the serial number for following test.
: ° ﬂse m?gg“ For example the serial number for test is
se
' 060849Z31400001AE to 060849231400099AE
) No CHeck
e || Start Test | EiBypass THD Please input [ 0608492314000 ].
2.
9
A St [ERE FET = _-!f,‘_l
MOsSE SIZE FSCM |CLASS | DWG NO. SHEET REV.
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4.9. AESin to Amp out audio performance test

BOSE GCorporation

@ Measurement Switcher 1.0.9
D FRY) REQ ANHH
e tba

@EE  When the control software did not started, warning dialog will

After starting, this dialog will come up to indicate the progress
of this test.

This test needs the Accutrex measurement switcher control
software.

come up.

Mo fREE WA
1M METTT R
7N MS-113

y 3 ooUT w0 B

81 52 83 a4

L)z Jls e s el |oad unit in analog domain.

0 n e e The output swing of AES3 from ATS2 is used by lower swing

This test will measure the PM8500 output through dummy

BwitcherGontrol dll

@ T ko N eghen Tl E A

BOSE Corporation

Qutput Level is out of ran
Gonti

ntinue this test?

=1 and/or 0 Channles

ge

CFEE | [ merem | [ =mO

BOSE Corporation

BOSE Gorporation

BOSE Corporation

When the measured audio level is not proper, or the audio
level can't detect, the ATS macro will ask how to proceed.

When [ Abort ] is chosen, this macro will return to the
beginning.

When [ Retry ] is chosen, this macro will retry this channel
again.

When [ Ignore ] is chosen, this error will ignored and record
as failed.

If the measured level is proper, the switcher will be
controlled by ATS macro automatically.

4.10. AES in to THRU out audio performance test

This test will measure the THRU output in digital domain.
The output swing of AES3 from ATS2 is used by 5VPP swing.

4.11. AES in to THRU input voltage test

This test will measure the THRU output AES3 signal is proper or
not.
The output swing of AES3 from ATS2 is used by lower swing.

4.12. L/Rinvert check

This check will check that the left channel signal can be output to
the left channel of PM8500 amp out.
( To detect the DP1.)

MBOSE"

SIZE

Framingham, MA 01701-9168 A

FSCM |CLASS | DWG NO. SHEET REV.
32108 TS TS638301 11 of 19 01




4.13. Closing test

@ATS Basic Macro rzl

.
1) Test Times00327

2 AT Basic Macro

FMAESSIM test mas finished

Fower off tested ESF and change to new card

After all testing, this macro reports the testing time.

To remove the DUT for shipping, power shall be turned off.

The 1 st dialog will come up.

Install new DUT and input new serial number, start again.

If all DUT will be tested , push [ End ] button.
Dialog will disappear and this test will finish.

K.} BOSE Lego+Slapshot+Zamilini priject Automatic Test E.y
Seiad No of Device Under Test ESPOSF MACWile |
Send No RevallaPMAES 301 ESPBOF Wine MAC

Lot ReBoofw/st
Tester's Name ESE?:;E: 2
#5enial Profoct NoCheck
Phantom
Diervice Under Test & LED Indicator
Ve Checker
E5P 848 Version ESPoEFFledine] No Chck
s, SR 0
sTo40UT ElSmptind O S
HIED! o HOEDO ESPBOFINOUT cad (o COm™ POl
HO4IN Sivpifed 2
e Fsuse Cormm Port
PMESPLnk Input Zambori GRIOI Incase of No sgnal
Gorzo Cobvalet Zambori ESP-001 Conlirum
ESP.00/0mI @ Zambori PMAES 3L :Mjf::;;m,n-[
Use PMES00
B - Ho CHeck.
Ext | St Test Bypass THD
MBS FE SIZE FSCM |CLASS | DWG NO. SHEET REV.
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5. Pass/Fall Evaluation and Test Report

After retrieving the log file for the test (using the TestLogOpen macro in the
ControlSpace_Test Report_form_Rev_21b.xls file) the, pass/fail evaluation is done automatically. Gray
colored cells are not used for

Microsoft Excel — 20140620-PMAES3IN-—10{FALL) xI=

pass/fail detection. If the result cell indicates “FAIL”, this DUT cannot be shippe

j =

] IrME REE FTW BAD EROQ V=MD FRD eEm) AgLTHD BEEEAALTEED = & X
NSH SR VR S FE - @ s -e iy oMk K
: Arial -1 -B 7 u|EEEM]E S % 0t MEE Q- S-A-f
5 - A =IF(MS," Passed”,” FAIL™)
A B | ¢ | o | E | F | & | w [ 01 | g |ka
®
1
& Device under test
4 Serial Number 20140620-PMAESZIN-10
5 Lot
5 Date of test 2014.08,20 Result
7 Tester's Name
g This report sheet = ControlSpace_Test Report_form_Rew 20xds
& |Zamhbaoni PMAES3IN TEST This ATS Macro ID = ESPBAC Test Macro Rev 20
10 CH1 CH2 CH3 CH4 CHE CHB CH7 CHB
11 |AMP Out AMPL B.A7 6.71 6.72 6.72 6.41 g.39 H.449 6.41
12 Mois -6502| -BB26| -GBOZ| -ABVI| -B7¥13| -BBAY| -B916| -GH.13
13 FROZ0K 882 8924 B.91 B.749 B.81 8.8 8.10 8.11
14 FROZ0 G.47 551 553 552 521 f.18 §.249 §.20
15 THOM | 0.02463 | 0.01689 | 0.01571 | 0.01616 | 0.01891 | 0.01647 | 0.01589 | 0.01590
16 |(AMP Qut)AESS Cut Setting : = 44100 HZ/ = 2 vpp
17
18 CH1 CH2 CH3 CH4 CHE CHB CH7 CHB
19 |THRU Qut AMPL -3000 | -3000| -3000| -3000( -30D0| -3000| -3000| -30.00
20 Mois | -144.65 | -144 46 | -144.86 | -144 82 | 14447 | -144 61| -144.52 | -144 .80
21 FROZ0K| -3000| -3000| -3000| -3000| -3000| -3000| -30.00| -30.00
2z FRO20 | -3000| -3000| -3000| -3000| -3000| -3000| -30.00| -30.00
23 THOM | 0.00018 | 0.00018 | 0.00018 | 0.00018|0.00018 | 0.00018 | 0.00014 | 0.00018
24
25
26 |(THREU Cut)AES3 Out Setting = 48000, HZ/ = 1.5 Vpp
27 CH1 CH2 CH3 CH4
28 |THRU Out Rate | 48000.01 | 48000.01 |48000.01 | 48000.01
29 Yol 367 363 3.64 3.68
30 Jitter |2 46E-08|2 GBE-08] 2 459E-08| 7 249E-04
3
32 |LR-STATUS = Inverted. This AES3 is protatype. |
33
34
35
36
37
38 -
39 |- Embedded text log data -
40 |DANMIohs\BOSERAV1I0LEGOY10) 7 O 12 » ¥ Phasedi24)PM-AESY05)3E SE\20140610-ATS  TestA\201406820-Phy
4
42
43 |7amhnni PMAFSIIN TEST ¥
M4 b W 201 40620-PIMAESIINA O/ |< »
QR - L | A-borf AW N w O A lE Al i 8] 8| B g A== .jl
Jvk HUM
_BIrsE— SIZE FSCM CLASS | DWG NO. SHEET REV.
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Passed Test report
Microsoft Excel — 20140620-PMAES3IN-11(Passed) xls
] IpME) REE FROL @BAD EFRO D TR0 ROl AL HH)

BREAALTES, o8 %

P Gl AV %k FE 98 s - e iy oMk M
: Arial -6 - Bz yu | sEE=EE=e o wEE D AR
is] - £ =IF(ME" Passed” " FAIL")

A o | e | F | & | H | 1 1 g l|kxm

Device under test
Serial Numher 20140620-PMAES3IMN-11
Lot

Date of test 2014 ,068,20
Tester's Mame

Result “ Passed

This report sheet = ControlSpace_Test_Report_form_Rev_ 20 xs

Lamboni PMAES3IN TEST This ATS Macro |0 = ESPB3C Test Macro Rev 20
CH1 CHZ CH3 CH4 CHS CHB CHY CHa
AMP Out AMPL 571 B.67 B.72 6.71 541 G.39 GEE] 540

Mais -6B28) -B501 [ -BBAO| -BBAE9| -676E| -6BBY1| -B9.13| -BHO3
FREQZ0K 443 g.H2 g.41 8.78 g.52 5.58 4.10 8.11
FREO20 5.51 B.A47 B.52 B.51 6.20 6.18 6.29 5.20
THOM | 0.01681 [ 0.02457 | 0.01568 | 0.01605 | 0.01871 | 0.01640 | 0.01576 | 0.01626

(AMP QUtAESS Out Setting : = 44100 HZ / = 2. Ypp

CH1 CHZ CH3 CH4 CHE CHB CHT CHB
THRU Cut AMPL -30.00| -30.00) -3000( -30.00| -30.00) -30.00| -30.00| -30.00
Mois | 14458 | -14447 | 14460 | 144 .54 | -144.65 | -144.41 | 144 .54 | -144 .52
FRQ20K| -3000| -3000) -3000| -30.00| -30.00) -30.00| -30.00| -30.00
FRQZ0 | -3000] -3000) -3000( -3000) -3000| -30.00| -30.00) -30.00
THOM | 0.00018 { 0.00019 | 0.00018 ) 0.00019 | 0.00019 | 0.00014 ) 0.00018 | 0.00018

(THRU OUutAES3 Cut Setting . = 48000. HZ/ = 1.5 vpn

CHI | CH2 | CH3 | CH4
THRU Cut Fate |48000.01 |48000.01 | 48000.01 | 48000.01
Volt 357| o84 3685 354
Jitter |2.57E-08|2 72E-08|2.81E-08] 2.56E-08

LR-STATUS = MNor-Inverted |

-- Embedded text log data --
DANMIobs\BOSEFRV1IDILEGON 1D 7 O 7 w & Phased\ 24)PM-AESV0S)## SE\20140610-ATS  Test#\20140620-Phy

473 | Famhnni PRAFESTIN TEST v

W4 b M D201 J0620-PMAESIINA Y / | < *]
EREOEEE - 4 [ F-brdW- N NOO i dglld - Z-A-==8 4@ J
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_BOSE~ SIZE FSCM [CLASS [ DWG NO. SHEET | REV.

Framingham, MA 01701-9168 A 32108 TS TS638301 14 of 19 01




6. Testing method and criteria

This section describes the criteria of performance test. Determining if the DUT passes on each test is done

automatically by the Excel Macro.

6.1. AES in to Amp out audio performance test

AES3 -30dBFS input / FS = 44.1kHz / AES3 swing 0.2Vpp

AMPL (1 kHz)
ATS-2 Setting

Item Setting
Frequency 1kHz
Amplitude -30dBFS
B/W <10HZ/ FS/2
Filter None
Criteria (PM8500 analog output)
Ttem Upper limit Lower limit
Level +8.5dBFS +4.5dBFS
Noise
ATS2 Setting
Item Setting
Frequency -
Amplitude Off
B/W 22HZ / 22KHz LPF
Filter “A” Weighting
Criteria (PM8500 analog output)
Ttem Upper limit Lower limit
Level -60dBFS -200dBFS
FRQ20kHz
ATS2 Setting
Ttem Setting
Frequency 20kHz
Amplitude -30dBFS
B/W <10HZ/ FS/2
Filter None
Criteria (PM8500 analog output)
Ttem Upper limit Lower limit
Level (1kHz relative) +3.0dB -0.5dB
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FRQ20Hz
ATS2 Setting

Item Setting
Frequency 20Hz
Amplitude -30dBFS
B/W <10HZ/ FS/2
Filter None
Criteria (PM8500 analog output)
Ttem Upper limit Lower limit
Level (1kHz relative) +0.5dB -0.5dB
THDN
ATS2 Setting
Item Setting
Frequency 1kHz
Amplitude -30dBFS
B/W 22HZ / 22KHz LPF
Filter “A” Weighting
Criteria (PM8500 analog output)
Ttem Upper limit Lower limit
Function(THD+N) 0.05% 0.000%
This test is performed on channels 1 through 8.
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6.2. AES in to THRU out audio performance test

AES3 -30dBFS input / FS = 48.0kHz / AES3 swing 0.2Vpp

AMPL (1 kHz)
ATS-2 Setting
Item Setting
Frequency 1kHz
Amplitude -30dBFS
B/W <10HZ / FS/2
Filter None
Criteria (AES3 THRU output)
Ttem Upper limit Lower limit
Level -28dBFS -32BFS
Noise
ATS2 Setting
Item Setting
Frequency -
Amplitude Off
B/W 22HZ / 22KHz LPF
Filter “A” Weighting
Criteria (AES3 THRU output)
Item Upper limit Lower limit
Level -120dBFS -200dBFS
FRQ20kHz
ATS2 Setting
Item Setting
Frequency 20kHz
Amplitude -30dBFS
B/W <10HZ/ FS/2
Filter None
Criteria (AES3 THRU output)
Item Upper limit Lower limit
Level (1kHz relative) +0.5dB -0.5dB
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FRQ20Hz
ATS2 Setting

Item Setting
Frequency 20Hz
Amplitude -30dBFS
B/W <10HZ/ FS/2
Filter None
Criteria (AES3 THRU output)
Ttem Upper limit Lower limit
Level (1kHz relative) +0.5dB -0.5dB
THDN
ATS2 Setting
Item Setting
Frequency 1kHz
Amplitude -30dBFS
B/W 22HZ / 22KHz LPF
Filter “A” Weighting
Criteria (AES3 THRU output)
Ttem Upper limit Lower limit
Function(THD+N) 0.001% 0.000%

This test is performed on channels 1 through 8.

6.3. AES in to THRU input voltage test

AESS3 -30dBFS input / FS = 48.0kHz / AES3 swing 0.2Vpp

Rate
ATS2 Setting
Item Setting
Sample rate-OSR: 48.0000kHz
Voltage 0.2Vpp
Resolution 24Bits
Pre-emphasis Off
Scale Freq by Output Rate
Jitter Type Off
Di Input Z 110 ohm
Criteria (AES3 THRU output)
Ttem Upper limit Lower limit
Sample rate-ISR: 48001Hz 47999Hz
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Volt

ATS2 Setting

Jitter

ATS2 Setting

Item Setting
Sample rate-OSR: 48.0000kHz
Voltage 0.2Vpp
Resolution 24Bits
Pre-emphasis Off
Scale Freq by Output Rate
Jitter Type Off
Di Input Z 110 ohm
Criteria (AES3 THRU output)
Ttem Upper limit Lower limit
Voltage 4Vpp 2.5Vpp
Ttem Setting
Sample rate-OSR: 48.0000kHz
Voltage 0.2Vpp
Resolution 24Bits
Pre-emphasis Off
Scale Freq by Output Rate
Jitter Type Off
Di Input Z 110 ohm
Criteria (AES3 THRU output)
Ttem Upper limit Lower limit
Jitter 5.0e-8S 0S

This test is performed on channels 1 through 4 by each AES3 channel.

6.4. L/R invert check
ATS2 Setting

Ttem Setting
Sample rate-OSR: 48.0000kHz
Voltage 5Vpp
Resolution 24Bits
Pre-emphasis Off
Scale Freq by Output Rate
Jitter Type Off
Outputs CHA =ON/CHB = OFF

Criteria (AES3 THRU output)

Item Result Pass / Fail
AMPL CHA > CHB LR-STATUS = Non-Inverted Passed
AMPL CHA < CHB LR-STATUS = Inverted. Failed
AMPL Other level LR-STATUS = Undefined status Failed
This test is performed on channel 1 only.
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