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1.

Overview

1.1. Purpose

This document describes the manufacturing test procedure for the GPIO-1I (Zamboni project).

This document can be applied to the GPIO-II that already programmed the firmware by IOpgm.exe.

1.2. Scope

1.2.1.

1.2.2.

Identification
This release is identified by the following configuration items:

ESP Firmware espii_v4.130.frm

ATS-2 Test Macro Rev21b
(720110-001S)(BSE99A1)Motherboard
(720112-001S)(BSE98A1)DSP-HIGH-PERFORMANCE
(720111-001S)(BSE97A1)DSP-STANDARD
(638300-0010)(BSE52A1)GPIO 1l

System Overview

This test procedure is used for production testing of GPIO-II (Zamboni project). This test should be

performed on all GPIO-II and each GPIO-II shall “PASS” prior to shipping.
This test utilizes ATS2 macro and ATS software, but ATS2 hardware is not needed.

The ATS software can be used under it's demo mode.
The switcher system is not needed for this test.

1.3. Definitions and Abbreviations

1.3.1. Definitions
Term Definition
ESP-00 Il ESP-00II frame with :
(720110-001S)(BSE99A1)Motherboard
(720111-001S)(BSE97A1)DSP-STANDARD
(720112-001S)(BSE98A1)DSP-HIGH-PERFORMANCE
ASTEC Power supply
These cards is for the reference. They shall not shipped.
Switcher Not needed
ESP for fixture Not needed
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1.3.2. Acronyms

Term Definition

ESP ControlSpace Engineered Sound Processor
CSD ControlSpace Designer software

MB ESP Motherboad

DSP-STD card Main card with digital processing

DSP-HP card DSP processing card with 3 DSP device
GPIO 8 control inputs and 8 control outputs.
CC-16 Zone Controller with RS485 interface

DUT Device Under Test

1.4. Change History

Revision | Date

Section

Description

Changed By

A 2014/05/21 | All

Initial Bose version following Pilot

Notio Maeda @ AuBit

2. References

2.1. Industry Standards

Ref # | Title By Rev
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 GPIO-I1 is the functional module that accept analog/digital control input signals and output the digital
control signals.

The GPIO-Il is compatible to the Redline GPIO characteristics.

This card have 2 of 9 pin connector for 8 channels input and 8 channels output.

3.1. Pre-test Programming
The following devices must be programmed prior to testing:

3.1.1. GPIO-II

This should be programmed with the latest GPIO-II firmware.
GPIO-II can be wrote the firmware by using IOpgm.exe through Ethernet.

3.1.2. Other reference cards.
The other cards for reference shall be preprogrammed.

3.2. Restrictions

4. The files for this test.

File name Software | Notes

ESP88C Test Macro Rev 21b.atsh ATS 1.60 | These files are the modules for these
ESP_ESP-00ll_Acommandll.atsb ATS 1.60 | test.

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

Note : This test does not need the CSP file. CSD software also not needed.
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4.1. Connection of GPIO-II test

GPIO-II Test Tool
Loop Back Cable

[ IP address is 192.168.000.xxx ]

(DUT view point ) The connectors shall connect to this device.

Slot Number Iltem Device Note
GPIO2 No need This is for test.
GPIO1 GIO-II for ship GPIO-II loop back Connect to CN202 on MB-II
cable
DSP-STD+DSP-HP
DSP For reference RS232C

SLOT 1 No need

SLOT 2 No need

SLOT 3 No need

SLOT 4 No need

SLOT5 No need

SLOT 6 No need

SLOT 7 No need

SLOT 8 No need
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Related files also needed.

[ BOSE ESP 8x8 Version Automatic Test X

Serial Mo of Device Under Test

4.2. Procedure of GPIO-II test

This GPIO-Il test is performed by ATS-2 macro. ATS hardware is not needed.
ATS software can run under Demo mode.
The filename of the macro is ESP88C_Test_Macro_Rev_21b.atsb .

ESPEEF MALC wiite

SerialNo | 740521 GRIOT0T ESPEAF Wiits MAC
Lat | [ ReBootiwait
Tester's Mame ESPEEF Framt LED
| (%) Check LED
#Serial Prefistt 1] ) No Check
Fhantom
Device Under Test @ LED Indicator
) ESP 8¢5 Yersion O ESPEEF(Fedine) 8 \P‘jz"ci*;iike'
) 4:4[STDAIN/STD 0L (O ESPESF 12x4 Version _
O 5TDAIN () ESPBAF 4212 Version  Switcher
) 5TD40UT [ simplified ] Mo Switcher
© HEaD! o HED0 O ESPEEFIN-OUT card | 2 comm Fort
O HI4IN [ Simplfied 2
8 EE:D%; Fisture Comm Part
O CobralB with MBRey | © Zamboni NPUT-I f
©) ADAT Dutput O Zambani OUTPUT-
© PME SPLink Input © Zamboni GRIOH|
© Gonzo CobraNet () Zambani ESP-0011 |:| Contirue
PMESPLink
) ESP-00/001 o
O Use PM8500
) No CHeck.
Exit l [ Start Test I [] Bypass THD

BOSE Corporation

This is the dialog of this test.

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

Orange marked part is the function for this test.

To start this test, choose [ Zamboni GPIO-II ]
And fill the [ Serial number ] and other fields.

The [ DUT Comm Port ] field is for the COM port number to
communicate to the ESP-00II for reference.
The [ Fixture Comm Port ] is not used in this test.

After filling the fields and check the DUT, push the
[ Start Test ] Button.

The file name dialog will come up.

The serial number is utilized for the file name.
This file name will be used for the Excel macro.

Note : The [ #Serial Prefix# ] field will utilize for the

beginning of the serial number for following test.

For example the serial number for test is
060849731400001AE to 060849231400099AE

Please input [ 0608492314000 ].

When this dialog will come up, the ATS macro is opening
the ESP for debug mode and getting configuration.
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4.3. GPIO-Il test.

BOSE Corporation

i Test Time=00.00:53
\j) All chanhels are passed.

This GFID-T is PASSED the test

This GPIO-T is Failed the tes

t

& Test Time=0001:02

Failed GH1=09 2188
Failed GH2=98 4375
Failed GH3=08 0469

2 ATS Basic Macro

ESF was exit from Debue mode

Power off tested ESP and change to new ESP

v

Serial Mo of Device Under Test

[ BOSE ESP 8x8 Version Automatic Test 3]

ESPEEF MAL Wite

SGerial Mo |2EI14I]521-I3F\EI-H-IJ1

Lot

Tesershame [~

e [
Device Linder Test
O ESP 8X8 Version © ESPasF(Reding)

© ESPAAF 1244 Version
8 SATDNETOANL & EGPaeF 412 Verion
O sToaouT [ Simplified
© HOADI or HEADD © ESPAGF IN-OUT card
© HOdIN [ Simpified
C Ho40uT
O Surround y
82;‘:?5:&:&""3'%“ © Zerboni DUTRLTA
© PMESPLink Input O Bl
e © Zemboni ESP-0l
O EsPo00l
Eit ] [ Stat Test

ESPEEF Wiite MAC]
[[] ReBootwait
ESPESF Fromt LED
(%) Check LED
O No Check
Phantom
() LED Indicatar
(O Yol Checker
O Mo Check
Switcher
(1Mo Switcher
DUT Comm Part
2
Firture Comm Part
i
In case of No signal
[ Continue
PMESPLink
@ Use ESP+ADAT
O Use PM8500
O No CHeck
[1Bypass THD

The testing will proceed automatically.

These results will be recorded to the file automatically.

After testing, this macro reports the result of test.

When failed, failed channels will be reported.
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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_21b19.xls file) the, pass/fail evaluation is done automatically. Gray
colored cells are not used for pass/fail detection. If the result cell indicates “FAIL”, this DUT cannot be shipped.

Microsoft Excel — 20140621-GPIO-I-02{FAIL) xIs
EH] 7D REE H#T BAD EFMO D

FoRD P E AgLTH BEE LT o8 %

HAN=N" FENR= REN AN NN R AR |® = - 5] AHIﬂ.mD% - @iy o | Mk b
: Arial -1 - B I U|E==I ﬂl@ % o il 5B |EEE| - A
K1 A B
A ¢c [ o | e | F [ e | uw | 1 [ g [KI=
Dake: 12-Mag1é
Device under test ControlSpace_Test_Report_form_Rey_19
Serial Murnber 20140521-GPIC-11-03
Lot
Date of test 2014.05.21 Result FAIL
Tester's Name
This report sheet= ControlSpace_Test_Repor_form_Rev_19axls
Zamboni GRIO-Il Card TEST This ATS Macro ID = ESP88C_Test Macro_Rev_19d
ZH1 CH2 ZH3 —H4 CHS ZHG CHY _Ha
GO full Walue Setl §9.22 88 44 88.05 88 44 88 44 §9.22 88 .44 8922
GO Harf Yalue Setl §9.22 88 44 §8.05 88 44 88 44 §9.22 88 44 8922
G0 Single Channel CH1 §9.22 §8.44 §8.05 58 .44 58 .44 §9.22 §8.44 §9.22
G0 Single Channel CH2 §9.22 53 .44 §8.05 58 .44 58 .44 §9.22 58 .44 §9.22
G0 Single Channel CH3 §9.22 83 .44 88.05 88 .44 88 .44 §9.22 88 .44 8922
GO Single Channel CH4 §9.22 88 44 88.05 88 44 88 44 §9.22 88 .44 §9.22
G0 Single Channel CHS §9.22 88 44 §8.05 88 44 88 44 §9.22 88 44 8922
G0 Single Channel CHE §9.22 §8.44 §8.05 58 .44 58 .44 §9.22 §8.44 §9.22
G0 Single Channel CHY §9.22 53 .44 §8.05 58 .44 58 .44 §9.22 58 .44 §9.22
G0 Single Channel CHE §9.22 83 .44 88.05 88 .44 88 .44 §9.22 88 .44 8922
10.11 Audio test card configuration
Slotl =
Slot2 =
Slotd =
Slotd =
Slots =
Sloth =
Slot? =
Slotg =
Slotd = Q120001
Slot1i =
hd
W4 201406 —GPICHT08 / | |
EEGEER - s AP W- N N OO ddo gl S -Z-A- == d d@
JvE MLUM
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Passed Test report
Microsoft Excel —
=] IeE REE &

#HAD  EFFO

20140521-GPI0-T-02(Passed) xls

W)L

G AV % B S

TR0 B0 AL H)

HREEA AL THEED

@ @iy o | Ak bl

8z - mmlwﬂ% :

: Arial N - B U EE=EE]E % o 58 5%
k1 - b3
A | D E | F | o | H | 1 | o [Kl=®
Dae: 12-MagE1l
Device under test ControlSpace_Test Report form_Rev 19
Serial Mumber 20140521-GPIC-II-02
Lat
Date of test 201405 21 Resuit Passed
Tester's Mame
This repart sheet= ControlSpace_Test_Report_form_Rev_15axls
Zamboni GRIO-Il Card TEST This ATS Macro ID = ESPBSC_Test Macro_Rev_19d
CH1 _H2 ZH3 oH4 CHS CHA CHY _Ha
G0 full Walue Setl 9531 54 92 84 92 84 92 44 92 4531 84 92 89531
510 Harf Value Setl 48 1 48 /1 49 61 449 (1 44 f1 44 A1 48 (1 48 /1
G102 Single Channel CH1 48 1 54 92 84 92 84 92 45 31 4531 89531 89531
G120 Single Channel CHZ2 9531 48 /1 84 92 84 92 45 31 4531 89531 89531
G102 Single Channel CH3 9531 54 92 49 61 84 92 45 31 4531 89531 89531
G120 Single Channel CH4 9531 54 92 84 92 449 (1 45 31 4531 89531 89531
G102 Single Channel CHE 9531 54 92 84 92 84 92 44 f1 4531 89531 89531
G102 Single Channel CHB 9531 54 92 84 92 84 92 45 31 44 A1 89531 89531
G120 Single Channel CHT 4531 G4 92 G4 92 84 92 45 31 4531 48 /1 8531
510 Single Channel CHB 4531 G4 92 G4 92 84 92 45 31 4531 84 92 48 /1
10.11 Audio test card configuration
Slotl =
Slot2 =
Slot3 =
Slotd =
Sloth =
Sloth =
Slot? =
Sloth =
Slotd = Q12000
Slot10 =
w
W« » W 20140621 -GPIOI2 / < el
EREOEER- k(A O- N s OO M dd G gld d-Z-A-=S=5d dB
EEM LR
s SIZE FSCM CLASS | DWG NO. SHEET REV.
Framingham, MA 01701-9168 A 32108 TS TS 638300 10 of 12 00




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.

These testing use the “GPIO-II loop back cable”. This cable will connect the GPO to GPI with attenuator.
The attenuator adjusts the GPO voltage to 95% of GPI input range. (Full value)

When GPO is settled as low, the GPI will pulled down by the loop back resister on the loop back cable.
In this case, the GPI voltage will be adjusted to 50% of GPI input range.(Half value )

Note: This GPIO-II loop back cable Is not compatible to the cable for GPIO-RevC.

6.1. Full value test
The measured voltage when the GPO output is settled to high voltage in percent.

Criteria
CH GPO GPI Tolerance
(Setting) (Measured)
1 High voltage 95% 2.5%
2 High voltage 95% 2.5%
3 High voltage 95% 2.5%
4 High voltage 95% 2.5%
5 High voltage 95% 2.5%
6 High voltage 95% 2.5%
7 High voltage 95% 2.5%
8 High voltage 95% 2.5%

6.2. Half value test
The measured voltage when the GPO output is settled to low voltage in percent.

Criteria
CH GPO GPI Tolerance
(Setting) (Measured)
1 Low voltage 50% 2.5%
2 Low voltage 50% 2.5%
3 Low voltage 50% 2.5%
4 Low voltage 50% 2.5%
5 Low voltage 50% 2.5%
6 Low voltage 50% 2.5%
7 Low voltage 50% 2.5%
8 Low voltage 50% 2.5%
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6.3. Single Channel Test

The measured voltage when the GPO output is settled to low voltage in percent.
Set the measured channel to low and the other channels stay high.

Criteria ( example of CH1 test )

CH GPO GPI Tolerance
(Setting) (Measured)
1 Low voltage 50% 2.5%
2 High voltage 95% 2.5%
3 High voltage 95% 2.5%
4 High voltage 95% 2.5%
5 High voltage 95% 2.5%
6 High voltage 95% 2.5%
7 High voltage 95% 2.5%
8 High voltage 95% 2.5%
Change low channel CH1 to Ch8.
Criteria ( example of CHS test )
CH GPO GPI Tolerance
(Setting) (Measured)
1 High voltage 50% 2.5%
2 High voltage 95% 2.5%
3 High voltage 95% 2.5%
4 High voltage 95% 2.5%
5 High voltage 95% 2.5%
6 High voltage 95% 2.5%
7 High voltage 95% 2.5%
8 Low voltage 50% 2.5%

6.4. Overall rating

To detect the failure, this macro (ATS and Excel ) calculate recorded value.
Meet with the criteria of each tested item.
GIO full Value Set0
GIO Half Value Setl
GIO Single Channel CH1
GIO Single Channel CH2
GIO Single Channel CH3
GIO Single Channel CH4
GIO Single Channel CH5
GIO Single Channel CH6
GIO Single Channel CH7
GIO Single Channel CH8

6.5. Card configuration

The card configuration records the card firmware version and slots.
It is not used for the pass/fail detection.
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