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Software License Agreement

READ THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT CAREFULLY
BEFORE INSTALLING THIS SOFTWARE. THE SOFTWARE IS COPYRIGHTED AND
LICENSED (NOT SOLD). BY INSTALLING THIS SOFTWARE, YOU ARE ACCEPTING
AND AGREEING TO THE TERMS OF THIS LICENSE AGREEMENT. IF YOU ARE NOT
WILLING TO BE BOUND BY THE TERMS OF THIS LICENSE AGREEMENT, YOU
SHOULD RETURN THE SOFTWARE, HARDWARE KEY, AND DOCUMENTATION
WITHIN THIRTY (30) DAYS OF YOUR INVOICE DATE, AND YOU WILL RECEIVE A
CREDIT OR A REFUND.

The enclosed Software is provided to the purchaser of the Software (“End-User”) by LISTEN, Inc.,
("Licensor") for use only under the terms set forth in this Agreement. Licensor reserves any right not
expressly granted to the End-User. The End-User owns the disk on which the Software is recorded, but
Licensor retains ownership of all copies of the Software itself. The End-User assumes sole responsibility
for the installation, use and results obtained from use of the Software.

1. License. Listen grants to End-User a limited, non-exclusive and nontransferable license to install, main-
tain and use the Software in object code form on a single computer owned or leased by End-User solely in
connection with the End-User's own business. End-User may make one copy of the Software, in machine-
readable form, solely for backup or archival purposes for the computer on which the Software is installed.
The Software is protected by copyright law. As an express condition of this License, the End-User must
reproduce on the copy Licensor's copyright notice and any other proprietary legends on the original copy
supplied by Licensor.

2. Restrictions. End-User agrees that the Software is a proprietary product and that all right, title and inter-
est in and to the Software, including all associated intellectual property rights, are and shall at all times
remain with Licensor. End-User may NOT sublicense, assign, or distribute copies of the Software to others.
THE END-USER MAY NOT DECOMPILE, REVERSE ENGINEER, DISASSEMBLE, OR OTHERWISE
REDUCE THE SOFTWARE TO A HUMAN READABLE FORM. THE END-USER MAY NOT MODIFY,
ADAPT, TRANSLATE, RENT, LEASE, LOAN, RESELL FOR PROFIT, DISTRIBUTE, OR OTHERWISE
ASSIGN OR TRANSFER THE SOFTWARE, OR CREATE DERIVATIVE WORKS BASED UPON THE
SOFTWARE OR ANY PART THEREOF.

3. Protection and Security. End-User agrees that the Software contains trade secrets, proprietary informa-
tion and copyrighted material of Listen. End-User agrees to use its best efforts and to take all reasonable
steps to safeguard the Software to ensure that no unauthorized person shall have access thereto and that
no unauthorized copy, publication, disclosure or distribution, in whole or in part, in any form, shall be made.
End-User acknowledges that the Software contains valuable confidential information and that unauthorized
use and/or copying are harmful to Licensor.

4. Termination. This License is effective until terminated. This License will terminate immediately without
notice from Licensor if the End-User fails to comply with any of its provisions. Upon termination the End-
User must destroy the Software and all copies thereof. End-User may terminate this License at any time by
destroying the Software and all copies thereof.
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5. Limited Warranty. Licensor warrants that, for ninety (90) days from the date of shipment by Licensor (i)
the media on which the software is furnished will be free of defects in materials and workmanship under
normal use; and (ii) the Software conforms to its published functional specifications current at the time of
shipment. Except for the foregoing, the Software is provided AS IS. If, during the warranty period, a defect
appears, End-User shall return the Software to Licensor and Licensor's only obligation shall be, at Licen-
sor's election, to replace the defective Software or refund the purchase price. The End-User agrees that
the foregoing constitutes the End-User's sole and exclusive remedy for breach by Licensor under any war-
ranties made under this Agreement. This warranty does not apply if the Software (i) has been altered or
changed in any way by anyone other than Licensor; (ii) has not been installed, operated, repaired or main-
tained in accordance with instructions supplied by Licensor or (iii) has been subjected to abnormal physical
or electrical stress, misuse, negligence or accident. Licensor is not responsible for problems associated
with or caused by incompatible operating systems or equipment, or for problems in the interaction of the
Software with software not furnished by Licensor.

No oral or written information or advice given by Licensor or its dealers, distributors, employees or agents
shall in any way extend, modify or add to the foregoing warranty.

THE WARRANTY AND REMEDY PROVIDED ABOVE ARE EXCLUSIVE AND IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE END-
USER ASSUMES ALL RISK AS TO THE SUITABILITY, QUALITY, AND PERFORMANCE OF THE SOFT-
WARE.

6. LIMITATION OF LIABILITY. IN NO EVENT WILL LICENSOR, OR ITS DIRECTORS, OFFICERS,
EMPLOYEES, CONSULTANTS, INDEPENDENT CONTRACTORS, AGENTS OR AFFILIATES, BE LIA-
BLE TO THE END-USER FOR ANY CONSEQUENTIAL, INCIDENTAL, INDIRECT, SPECIAL OR EXEM-
PLARY DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS REVENUES OR PROFITS,
BUSINESS INTERRUPTION, LOSS OF DATA OR BUSINESS INFORMATION, AND THE LIKE), HOW-
EVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY, INCLUDING NEGLIGENCE,
ARISING OUT OF THE USE OF OR INABILITY TO USE THE SOFTWARE OR ACCOMPANYING
WRITTEN MATERIALS, EVEN IF LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

LICENSOR'S LIABILITY TO THE END-USER (IF ANY) FOR ACTUAL DIRECT DAMAGES, HOWEVER
CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY, INCLUDING NEGLIGENCE, WILL BE
LIMITED TO, AND IN NO EVENT SHALL EXCEED, THE AMOUNT ORIGINALLY PAID TO LICENSOR
FOR THE LICENSE OF THE SOFTWARE.

7. Enhancements. From time to time Licensor may, in its sole discretion, advise the End-User of updates,
upgrades, enhancements or improvements to the Software and/or new releases of the Software (collec-
tively, "Enhancements"), and may license the End-User to use such Enhancements upon payment of prices
as may be established by Licensor from time to time. All such Enhancements to the Software provided to
the End-User shall also be governed by the terms of this License. IN ORDER FOR THE END-USER TO
BE ASSURED THAT IT WILL BE ADVISED OF AND LICENSED TO USE ANY ENHANCEMENTS TO
THE SOFTWARE, THE END-USER MUST REGISTER THEIR SOFTWARE AT
www.listeninc.com/site/register.html.

8. Export Regulations. Software, including technical data, is subject to U.S. export control laws, including
the U.S. Export Administration Act and its associated regulations, and may be subject to export or import
regulations of other countries. End-User agrees to strictly comply with all such regulations and acknowl-
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www.listeninc.com/site/register.html

edges that it has the responsibility to obtain licenses to export, re-export or import Software.

9. General. This License will be governed by and construed in accordance with the laws of
Massachusetts, and shall inure to the benefit of Licensor and End-User and their successors, assigns and
legal representatives. If any provision of this License is held by a court of competent jurisdiction to be
invalid or unenforceable to any extent under applicable law, that provision will be enforced to the maximum
extent permissible, and the remaining provisions of this License will remain in full force and effect. Any
notices or other communications to be sent to Licensor must be mailed first class, postage prepaid, to the
following address:

LISTEN, Inc.

580 Harrison Ave
Suite 2A

Boston, MA 02118

This Agreement constitutes the entire agreement between the parties with respect to the subject matter
hereof, and all prior proposals, agreements, representations, statements and undertakings are hereby
expressly cancelled and superseded. This Agreement may not be changed or amended except by a
written instrument executed by a duly authorized officer of Licensor.

10. Acknowledgment. BY OPENING THIS PACKAGE AND/OR INSTALLING THIS SOFTWARE, THE
END-USER ACKNOWLEDGES THAT IT HAS READ THIS LICENSE, UNDERSTANDS IT, AND AGREES
TO BE BOUND BY ITS TERMS AND CONDITIONS. Should you have any questions concerning this
License, contact Licensor at the address set forth above.
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Introduction

AmpConnect makes loudspeaker and microphone g - 2

testing simpler AND more cost-effective. It replaces
an impedance box, amplifier, microphone power
supply and digital I/O card with one simple USB
controlled piece of hardware. AmpConnect provides
all the necessary calibration, voltage, & current
signals to perform acoustic and electronic tests
such as frequency response, sensitivity, distortion, and impedance. It can also drive sound sources (e.g.
mouth simulators) for testing microphones. This reduces operator error as multiple hardware items are
replaced by a single rugged, rack mountable unit with fully labelled connections. AmpConnect is fully
controllable via SoundCheck which means that adjustments of parameters such as gain can be included in
test sequences. AmpConnect will self-calibrate with SoundCheck and is more immune to ground loops than
off-the-shelf components. AmpConnect can route/select all test signals, and contains an integral power
amplifier to drive the device under test (or mouth simulator). Two selectable internal reference resistances
to measure device impedance offer much simpler impedance measurements than conventional methods.
No additional external equipment is required to realize a complete acoustic test platform for a wide range of
devices — simply connect your device to AmpConnect and SoundCheck, and start testing.

Control

AmpConnect can be controlled either using the switches on the front-panel, or remotely via a USB
connected PC. This makes it equally suitable for use as a standalone device (e.g., in a lab or during
production line setup), or with a PC on a production line. An eight-bit digital /O port provides digital control
and/or status monitoring of external devices for operator feedback, test fixture control, etc.

Connection

Connection to SoundCheck (or any other test system) is simple via balanced (XLR) or single-ended (BNC)
connections. Two simultaneous user-selectable inputs enable 2 measurements to be made simultaneously.
In the case of a loudspeaker test, this may be an acoustic signal and an electrical signal such as
impedance, and in the case of a microphone test a reference microphone may be measured at the same
time as the microphone under test for comparison purposes. Two sets of output connections for the devices
under test, either of which can be selected as the active output, permit one test to be performed while
simultaneously setting up a test on the other output, thereby increasing production line testing throughput.
A reference input connection allows the output from an external electrical test signal (typically the output of
a measurement microphone) to be routed through and selected by AmpConnect and communicated to
SoundCheck, freeing the operator from having to handle any external signal switching during testing. This
reference input also provides voltage and IEPE bias, supporting transducers requiring either type of
powering. The bias can be removed to allow direct connection to a microphone power supply or
preamplifier. The amplitude of signals can be adjusted for optimal levels without the need for external
amplifiers or attenuators. Both the reference input signal and the signal from the device under test, can be
attenuated by 10 or 20 dB, or amplified by 0, 10, 20, 30, or 40 dB before being output to SoundCheck.
Simplicity and ease of use has been carried through to the user display, with three-color indicators on the
front panel (as well as a signal to the computer via the USB) to provide a clear visual signal to the user that
the reference, device-under-test, and power amplifier levels are operating within range.
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Key Features

Combines the functionality of:
e Microphone power supply
e Impedance Sense Resistor Interface
e Power Amplifier
e Signal Router
e Digital I/O
All'in a 2 rack space package.

Simplicity
e Consolidates test equipment and eliminates excess cabling, greatly simplifying setup and reducing
connectivity errors

e Much simpler calibration without having to change any cables

Integration
e Can be controlled directly from SoundCheck® via USB or through front panel controls

Protection & Durability
e Protects sound card from overload and damage

e Built to stand up to demanding production environments

Speed
e Dual amplifier outputs allows the operator to test one speaker while loading another

2 Introduction AmpConnect™ Instruction Manual



Traditional Test Setup
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Figure 1-2: AmpConnect simplifies the setup

AmpConnect™ Instruction Manual

Introduction




=

I— SCM Messurement Mic

I_k—l_l

o R

Sound Card
Out 1 In 1 In 2

k J
Input_ Ch 1 Output  Ch 2 Output

Speaker 1

m SOM Measurement Mic

Output & Output B

| e i = = =
B =B El= BB
o Oo'o o o'o o'd of
AmpConnect Reference DUT

Speaker 2
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Installation

Requirements

e SoundCheck 8.11 (or SoundCheck ONE) is required in order to control AmpConnect via USB

e The SoundCheck computer must have an available USB 2.0 connection

e The following Custom VI files must be copied to the C:\SoundCheck 8.1\System\Custom VIs folder:
m AmpConnect.vi
m  AmpConnect Editor.vi

m AmpConnect.llb

Software Installation

Before connecting AmpConnect to a USB port of your SoundCheck System, you must run the AmpConnect
software installation.

AmpConnect requires Microsoft .NET Framework 2.0 sp1 (or @ A=l
later). The installation process will check to see if .NET |
Framework is installed. If not, the following screen will appear

= Installing
Y p [lSTENIM Please wait while Listen AmpConnect™ 1.0 is being installed,

prompting you to install the required application. et oo 1 ]
Note: An internet connect is required in order to Mercacft 1T Framemerk 2.0 p1 s requred,
. . . A Setup will download and install
download the Microsoft application. If the i o
SoundCheck system does not have internet oLk 70 W £ Coe s R P rtalton?
access, the NET framework installer can be

download on a different PC and then copied to the
system manually.

Once the installation has finished, you can connect AmpConnect to your
SoundCheck system using the USB cable provided.

1) Found New Hardware lz‘

AmpConneck

Windows will indicate that new hardware has been found, which shows
that the driver has been successfully installed. This may be displayed as
“AmpConnect” or as “New HID Device”.

P (Dl 4018 am
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Front Panel Functions
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Source Select
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AmpConnect™

Figure 3-1: Front Panel

AmpConnect can be used as a stand-alone test and measurement interface. It can also be controlled by
SoundCheck using Custom Steps in a test sequence. The front panel LEDs show the settings for input and
output channels as well as signal level and signal state.

Control

Enable

The Enable button toggles between USB and Front Panel control. The USB and Panel LEDs indicate which
is selected.

e USB allows SoundCheck to control the operation of AmpConnect

m  AmpConnect will automatically enable USB control as soon as it is connected to the
SoundCheck computer via USB

m  AmpConnect will return to Panel control if the SoundCheck computer shuts down

e Panel allows AmpConnect to function as a standalone interface (This is disabled when USB is
selected in a SoundCheck sequence step.)

m  When Panel is disabled, the front panel is locked out, protecting the unit from accidental
changes during testing. This feature may be activated from a step, however, it is not a
requirement.

e USB and Panel control can be simultaneously enabled if desired

Panel Control
The power up default settings are those most commonly used for loudspeaker testing:

e Digital I/O - all bits are Low (LEDs off). (Digital /0 is not available when used as a stand-alone
interface)

e Input - Reference Mic Bias set to Voltage with +20dB of gain
e Output Channel 1 - Reference Mic routed to Channel 1 output
e Input - DUT Mic is not used

e Output Channel 2 - Z-Low routed to Channel 2 output

e Amplifier routed to Output A
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USB Control
e USB control of front panel functions through a SoundCheck sequence step

e When USB is selected in a SoundCheck sequence step, the Front Panel controls are disabled to
prevent accidental changes

Digital /0
e 8 bits of digital 1/0O that can be written and read directly in SoundCheck
e Used to control relay boards and switches, e.g. footswitch for Start and Stop
e Communicate with PLCs in automated production lines
e Receive TTL signals from other test equipment

Digital I/O States
e Bits can be used as either input or output. The state of the Bit is indicated by the LEDs:
m LED off - Bit is low

m  LED on - Bitis high

Note: The Digital /0 function can only be used when AmpConnect controlled by SoundCheck
through USB.

Front Panel Functions AmpConnect™ Instruction Manual



Input
The Setup button toggles between Reference input and DUT input. Separate settings and signal routing
can be made for each. The settings for Reference and DUT are independent of each other.

When the Reference or DUT microphone inputs are routed to Output 1 or 2, the level indictors show the
signal state of the OUTPUTS that these microphones are assigned to. This is to insure that the input of the
SoundCheck sound card is not overloaded or underloaded (low signal level that is too close to the noise
floor of the system). Refer to your sound card manual to see what overload level is appropriate.

Reference

Level - Monitors the signal level and state of the Output Channel that the Reference Mic has been routed
to, after applying gain.

o Green indicates level is > -40dBV
o Yellow indicates level is > +4dBu
e Red indicates level is > +13dBu

e If an input channel is not assigned to an output channel, the LED is off

DUT (Device under test)

Level - Monitors the signal level and state of the Output Channel that the DUT Mic has been routed to,
after applying gain.

o Green indicates level is > -40dBV
e Yellow indicates level is > +4dBu
e Red indicates level is > +13dBu

e If an input channel is not assigned to an output channel, the LED is off

Bias
Bias can be set for ONLY the Reference Microphone.
e None: for microphones or electronics that do not require power
e \oltage: provides bias to SCM microphones and electret condensers

e |EPE: provides constant current bias for pre-polarized reference microphones

Note: Testing microphones that need 48V phantom power requires an external phantom power
supply.

Gain
e (Gain is variable in steps from -20dB to +40 dB
e Input gains are independently variable

AmpConnect™ Instruction Manual Front Panel Functions 9



Output

AmpConnect™ features two configurable outputs to the sound card. You can choose which signals are
routed to each from the Front Panel or via USB control. Settings for Channels 1 and 2 are independent of
each other.

Any of the following signals can be routed to Output Channel 1 or 2:

e Z-High — 1 ohm sense resistor load for testing loudspeaker impedance
m  output signal is 1 Volt/Amp

e Z-lLow - 0.1 ohm sense resistor load for testing loudspeaker impedance
m  output signal is 100 mVolt/Amp
m fixed value - cannot be changed

e Amp — the output of the power amp can be routed to a signal out when calibrating the amp
m  Output impedance is always 0 ohms, even when sense resistors are active

e Reference — signal from the Reference microphone input

e DUT - signal from the DUT microphone input

e 1V Sine — a reference 1 Volt sine wave can be sent to either output in order to test sound card
connections and settings.

m constant signal generated by AmpConnect
m cannot be routed to amplifier output
o Quiet - output channel is shunted to ground (All source LEDs are off)

m If AmpConnect is accidently disconnected from USB or if the computer is shut off, AmpConnect
will automatically shunt both output channels to ground. The power amplifier outputs are also
set to off. This is to minimize transients. Re-enable the channel outputs and power amp outputs
by re-selecting them.

m  All source LEDs are off

Amplifier

e Single input amplifier with a fixed gain of 26 dB
e Amplifier output can be routed to Output A, Output B or both simultaneously
e Output impedance is always 0 ohms, even when sense resistors are active

e Should the power amp output current exceed 5.7A peak, the outputs will be disabled until reset by
the user. The power amp level indicator will flash red.

e The amplifier output signal is attenuated by 20dB when it is routed to the Channel 1/2 Outputs for
use in amplifier calibration

Level
o Monitors the signal level and state of the amplifier output
m  Green indicates level is > — 14dBVout (corresponds to —40dBVin)
m  Yellow indicates level is > 12Vpeak (about 6dB before clipping)

m  Red indicates level is > 17Vpeak (about 3dB before clipping)

AmpConnect™ Instruction Manual Front Panel Functions 10



Rear Panel Connections

AC Rating:
Fuse: T2.0A 110-240V

50-60Hz, 2A

CAUTION 5 — Amplifier
RISK OF ELECTRICAL Chassis GND

_—
N N 7
SHOCK @) ®) ()
DO NOT OPEN N N NP
+ Red Black Black  Yellow
AUTION: TO REDUCE THE RISK OF ELECTRICAL SHOCK, DO NOT| Output A Output B
REMOVE COVER, NO USER-SERVICABLE PARTS INSIDE. REFER + Output A - - Output B +

SERVICING TO QUALIFIED SERVICE PERSONNEL.

Reference (Microphone), — DUT (Microphone)
GsD ™)
@,
O,
= ® = ®)

Channel 1 Output Channel 2 Output Input

| =

To Soundcard (R) From Soundcard (L)

wwwwwwwwww

oooooooooo @

Digital
i USB 2.0

Figure 4-1: Rear Panel

Important! XLR and BNC connections on an input should not be used simultaneously. For more
information on the internal connection between XLR and BNC connectors, please refer to
Internal Jumper Settings on page 24. The output stages of the XLR and BNC outputs
are independent of each other and can be used simultaneously.

Reference - Microphone
This is typically used for connecting a Reference Microphone.
e Balanced XLR female and Single Ended BNC connectors, wired in parallel
e Bias voltage is across Pin 2 & 3 of XLR connector, and the center pin & shell of the BNC connector

m  When Voltage or IEPE Bias is selected, the BNC shell and XLR Pin 3 are internally connected
to signal ground. This is independent of internal jumper settings. This makes the input Single
Ended.

e \oltage=10V
e |EPE =10mA

e Input impedance - 100k ohm

BNC vs. XLR internal wiring

e XLR & BNC inputs are differential
e XLR pin 1 is chassis ground

e XLR pin 2 is signal high (+), BNC center is signal high (+)

o XLR pin 3 is signal low (-), BNC case is signal low (-) Figure 4-2: XLR/BNC Inputs

e By default, the BNC shell is not connected to signal or
chassis ground (providing Bias is off, as noted above)

Refer to Internal Jumper Settings on page 24 for more information on grounding options and single
ended operation.

AmpConnect™ Instruction Manual Rear Panel Connections 11



DUT - Microphone

This connection can be used for connecting a “Device Under Test” Microphone. This connection is used
typically for microphone testing.

e Balanced XLR female and Single Ended BNC connectors
e -3dB low frequency roll off point is 20Hz

e Bias is not available for DUT microphone

Channel 1 Output
This is connected to the appropriate sound card input of the SoundCheck system.

e Balanced XLR male and single ended BNC connectors

Channel 2 Output
This is connected to Input 2 of the SoundCheck system sound card.

e Balanced XLR male and single ended BNC connectors

Amplifier Input
This is connected to the appropriate sound card output of the SoundCheck system.
e Balanced XLR female and single ended BNC connectors
e Direct input to Amplifier. Amplifier output can be routed to two outputs

Ampilifier Output A
Connects to a transducer via the binding post connectors.

Note: There is only one power amp channel in AmpConnect. This amp channel can be switched to
either Output A, Output B or A + B.

Amplifier Output B
Connects to a second transducer via the binding post connectors.

Digital I/0
Phoenix style connector OHAN®mT0LONS
2 e e by
e Requires a Phoenix plug, part number: 1803659, in order to wire to DomDa@DDD ¥
external devices. OoOooOOOoOOO0
Pin out: Digital
I/0

e Bit 0thru 7 - Lines can be used as outputs to control external devices,
or as inputs to receive switching signals from external devices.

m [nput Bit max voltage is 5.5V DC
e +5V - Provides a +5V DC voltage as reference or power for Bits
m  Self resetting fuse set at 80 mA

e Ret. - Digital I/O signal ground (at same potential as chassis ground)

12 Rear Panel Connections AmpConnect™ Instruction Manual



See Digital I/0 Connections on page 21 for wiring suggestions.

uUsB
Connect to SoundCheck computer for USB control.

The settings in AmpConnect can be changed through a Custom Step in a SoundCheck test sequence.

See Custom Step on page 15 for more information.

AmpConnect™ Instruction Manual Rear Panel Connections
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USB Control Via SoundCheck

Custom Step

Open the SoundCheck sequence editor and select the

Custom Step category on the left hand menu.

Under Step select New.

Enter "AmpConnect" for the custom step name and click

OK.

#§ Sequence Editor

E Sequence  Help
SEQUENCES

Edit. ChrHE
Rename... Chl+R
Delete,..  Chrl4+D

C:\Suundchefk & 1’\Sequ

Sequence

Select Al Chrl+A

[Thiele-small Parameters

Used | Sheps ~ Steps

i text entry dialog

Enter the name of the new step you wish to add to
category, Custom:

IQmpConnecd

[ Cancel ]

Figure 5-1: Create Custom Step

Note:

settings in the existing step can be changed.

In SoundCheck ONE, the user does not have access to creating a new custom step. Only the

Insert the new AmpConnect step at the top
of the sequence. When the sequence runs,
this step will set the AmpConnect options
for its first use in the sequence.

HHSequence Editor —(ol x|
Step Sequence Help
Steps | Sequenci
C:\SoundCheck 8. 115teps Bravse... IC:\SoundCheck a.115equencesiLoudspeakers Brawse. .
Category Sequence
Jrustom = [Thiete-Small Parameters w AmpConnect =l
Used | Steps - Steps | #[ Qut|In | Comment -
@ (Overdl sequence)
Sigma extraction w Har - Hardware Default
Systam =
Insert L
Mes - Choose Added Me =
Replace > Mes - Recall inpedance 4  Gives the opt
. . 1/ This seceion recalls &
= & ¥ some vales for upcc
- Rec-Recallcurves -au €
SRS - Mes - Select DCR Meth €
7 A Promptz to e
< || Expand al - £
- 3 - Mes - Added mass recal & -
ETE— Hide Data | | ¢ v
Move Lip | Mave Down | Close | Move Up | Maove Down |

Figure 5-2: Custom Step in Sequence

Important! AmpConnect settings can be changed during the run of a test sequence, to perform
different functions. This will require individual AmpConnect steps at various points in the
SoundCheck sequence. All settings in the AmpConnect Custom Step are Blue Fields
(Sequence Specific), so that multiple instances of a step can be used in a sequence.
Each step can have different settings. Please refer to the SoundCheck Instruction
Manual for more information on sequence operation.

AmpConnect™ Instruction Manual
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AmpConnect Software Control

Open the AmpConnect custom step from the Active Sequence in the right hand section of the editor.

The Loudspeaker Impedance Test Sequence will require the settings as shown in Figure 5-3. (Refer to

#@AmpConnect - AmpConnect x|
CONTROL INPUT QUTPUT AMPLIFIER
Digital /O USE{Panel Setup Bias Gairy Setup Source Select
@Bt7 ReadWrte @ USE @ Reference @ None @ +40de @ Charnel 1 @ Reference @ Output A
@Eit6 Readwrte @ Panel @ out @ valtage @ +30d8 @ Channel 2 @ out @ Output &
@ELS  Read CWrits ™ Toggle Inputs (Ch.1) @ IEPE @ +20d8 @ Z-High ™ Toggle Outputs
@4 Read Hewnice @ +10ds @ 7low
@Bt3  Read TWrte a ok @ Amp
@ELZ  Read e @ -10ds @ 1v5ine
@Bt Read TWrte @ -z0de
@ELD Read TWrite
™M
- Read Sattings | Apply | oK | Cancel | AmpConnect
Figure 5-3: Channel 1 Settings
#@AmpConnect - AmpConnect x|
CONTROL INPUT QUTPUT AMPLIFIER
Digital /O USE/Panel Setupn Bias Gain Setupn Source Select
@Bt7 ReadWrte @ USE @ Reference @ None @ +40de @ Channel | @ Reference @ Output A
@Eit6 Readwrte @ Panel @ out @ valtage @ +30d8 @ Channel 2 @ out @ Output &
@ELS  Read CWrits ™ Toggle Inputs (Ch.1) @ IEPE @ +20d8 @ Z-High ™ Toggle Outputs
@4 Read Hewnice @ +10ds @ Z-low
@Bt3  Read TWrte a ok @ Amp
@tz Read Cewnite @ -10ds @ 1V sine
@Bt Read TWrte @ -z0de @ Quist
@ELD Read TWrite
™M
- Read Sattings | Apply | oK | Cancel | AmpConnect

Figure 5-4: Channel 2 Settings

Single Loudspeaker Test on page 17 for wiring suggestions.)

Control is set to USB. This disables the front panel controls.

Input Section - Reference Mic is set to use Voltage and a Gain of +20dB.

Output Section - The Reference Mic is routed to Output Channel 1.

Amplifier output is set to Output A

In addition, Figure 5-4 shows the settings for Output Channel 2:

The signal from the Z-Low sense resistor is set to Output Channel 2. This is used for the

Impedance measurement input in the SoundCheck sequence.
Click Apply in the editor to test that the AmpConnect settings change on its front panel.

When the sequence runs, AmpConnect will automatically change to these settings.

16
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Connection Procedures

Single Loudspeaker Test

Loudspeaker
Reference Mic (DUT)
Computer
p! Back Panel
Sound Card
e 2o AC Rating:
use: T2, 102400
Chassis GND Amplifier 50-60Hz, 2A
T @890
Red Bl Back  Yellow
lnPUt 1 + Output A - - Output B +
Reference (Microphone) Channel 1 Output — Channel 2 Output —, '~ Input
Input 2 H
' [a]
oundcard (R) From Soundcard (L) D“%ﬂ‘ USB 2.0
]
Output 1
l_ISTENlN( o Bit7 CONTROL INPUT OUTPUT AMPLIFIER
c O Bit6 O +40dB
O BitS O +30dB @ Reference
Output 2 O G sea 52000 Qe
O Bit2 o O OUE Q Z-Low T—Output®
O Bit1 O use O but O -10dB Q Amp
O Bit0 QO Panel O Level (=] O -20dB O arTe! O 1V Sine QO Level
Digital 1/0 Enable Setup Bias Gain Setup Source Select
Channel 1 D D |:| D D D D AmpConnect™
Front Panel
I-ISTEN CONTROL INPUT OUTPUT AMPLIFIER
INC O Bit7
O Bit6 O +40dB
O Bit5s O +30dB QO Reference
O Bit4 O Reference O +20dB QO but
O Bit3 QO Level O +10dB O Output A
O Bit2 O None O odB @ Z-Low O Output B
O Bit1 O usB O put O Voltage O -10dB O—Channel 1
O Bit0 Q Panel O Level O IEPE O -20dB O 1V Sine Q Level
Digital 1/0 Enable Setup Bias Gain setp Source Select
I R I -
Channel 2 AmpConnect

Figure 6-1: Single Loudspeaker Test Layout

The Single Loudspeaker test as shown in Figure 6-1 shows AmpConnect with the following settings:
o Reference Mic output set to Channel 1
e Bias set to Voltage
e Gain set to +10dB
e Amplifier output set to Output A

e Z-High sense resistor output set to Channel 2

AmpConnect™ Instruction Manual Connection Procedures 17



Two Loudspeaker Test

Loudspeaker

(DUT) 2
e 0| TR

Reference Mic 2

Loudspeaker

Reference Mic 1 (DUT) 1
—{ [Z)]
Back Panel
— P
s caL Chassis GND mplifier 50-60Hz, 24

o ® 06 @
i Red Black lack  Yellow
+ Output A - - Output B +

c ® @& )
omputer : i 5
Sound Card Yoo
Channel 1 Output- — Channel 2 Output  Input
7\ 7
Input 1 a— 7 ol \°0%) i FES]
To Soundcard (L) To Soundcard (R) From Soundcard (L)~ ot 0SB 2.0
]
Input 2 O‘
LISTENinc o ey CONTROL INPUT ouTPUT AMPLIFIER
O Bit6 O +40dB
O Bit5 O +30dB @ Reference
Output 1 2o R e
O Bit3 Otev O z-High @ output A
O Bit2 O—Nore —ouE O z-Low © Output B,
O Bit1 O use o our O -1008 O Amp
O Bit0 O Panel O Level O P O -20dB O AT QO 1V Sine O Level
Digital 1/O Enable Setup Bias. Gain Setup Source Select
o I O ) R 6 I B
Channel 1 AmpConnect™
CONTROL INPUT ouTPUT AMPLIFIER
o Bit7
Front Panel LISTENinc Ser © a0
O Bit5 O +30dB
O Bit4 O Reference @ ourt
O Bit3 O Level @ +10dB ©® Output A
O Bit2 O z-Low © Output B
O Bit1 O uss O-Voitege O -10d8 O Ghannel | O Amp
O BitO O Panel Oteve O IEPE O -20d8 O 1V Sine O Level
Digital 1/0 Enable Setup Bias Gain Setup Source Select
Channel 2 D D D D D D D AmpConnect™

Figure 6-2: Two Loudspeaker Test Layout

Figure 6-2 shows AmpConnect setup to test two loudspeaker simultaneously. (This does not include
impedance measurement.)

e Reference Mic 1 output set to Channel 1
e Bias set to Voltage
e Gain setto +10dB

e Reference Mic 2 is connected to an external microphone power supply. In this case, a
SoundConnect.

m  SoundConnect set to 0dB of gain and connected to the DUT Microphone input
e DUT Mic (Reference Mic 2) output set to Channel 2
e Gain set to +10dB (Bias not available on DUT Mic input)
e Amplifier output set to Output A and B

Important! Connecting two loudspeakers in parallel to one amplifier output reduces the impedance
of the load, e.g., 8 Ohms + 8 Ohms = 4 Ohms. Testing low impedance loads is not
recommended.

18 Connection Procedures AmpConnect™ Instruction Manual



Microphone Test

Reference Mic

— 5 Reference
Loudspeaker
DUT Mic
Computer Back Panel
Sound Card
Fuse: T2.0A e
1502400
Chassis GND . Amp""er Py 50-60Hz, 2A
9 ® ©—0©
- Red Bk Back  Yellow
Input 1 . + Output A - - Output B +
Reference (Microphone) DUT (Microphone) Channel 1 Output — Channel 2 Output — |~ Input \
9~
Input 2 (@ B
<4 g ]
To Snuimcard w \—To Soundcard (R)— | ‘- From Soundcard (L)~ D‘%i‘ USB 2.0
|
Output 1 ‘ :
LISTENIN( o Bit7 CONTROL INPUT OUTPUT AMPLIFIER
O Bit6 O +40dB
QO BitS O +30dB © Reference
oupu2| (") g me S e o
O Bit3 o O z-High
Q Bit2 O—No [w) OdE QO Z-low O—OutputB
O Bit1 O uss O out O -10d8 0O Amp
QO Bit0 O Panel O Level [y O -20dB o) Clu O 1V Sine O Level
Digital 1/0 Enable Setup Bias Gain Setup Source Select
chanmel O 1 O 10O O T ecomea
Front Panel
I_ISTEN'N( o Bit7 CONTROL INPUT OUTPUT AMPLIFIER
O Bit6 O +40dB
O Bit5 O +30dB R ACE
O Bit4 O Reference O +20d8
O Bit3 O Level T2+t
O Bit2 Co o O z-Low O—eutpur
O Bit1 O uss OYoltage O Channel O Amp
O Bito O Panel O teve O IEPE O -20dB @ O 1V Sine O Level
Digital 1/0 Enable Setup Bias Gain Setup Source Select
Channel 2 D D D D D D D AmpConnect™

Figure 6-3: Microphone Test Layout

The Microphone test setup in Figure 6-3 shows how AmpConnect is setup with a DUT Mic that does not
require an external power supply.

e Reference Mic output set to Channel 1
m Bias set to Voltage
m  Gain set to +10dB
e DUT Mic output set to Channel 2
m  Bias is not available on the DUT Mic input (see notes below)
m  Gain set to 0dB
e Amplifier output set to Output A

Note: To test microphones that require Bias (Voltage or Current), an external supply such as the
SoundConnect can be used.

Note: To test microphones that require 48 Volt, an external Phantom Power Supply can be used.

AmpConnect™ Instruction Manual Connection Procedures 19



User Setup Notes

Computer
Sound Card

Input 1

Input 2

Output 1

Output 2

Front Panel

Back Panel
s 208 AC Rating:
use 110-240V
Chassis GND Amplifier 50-60Hz, 2A
2 N
® ©—© @
/47 Red Black Black  Yellow
+ Output A - - Output B +
Reference (Microphone) — DUT (Microphone) Channel 1 Output Channel 2 Output
@,
srzzisiies
[a]
To Soundcard (L) — —To Soundcard (R)— | - From Soundcard (L) Digtl UsB 2.0
CONTROL INPUT ouTPUT AMPLIFIER
O Bit7
Q Bit6 O +40dB
Q BitS O +30d8 O Reference
O Bit4 O Reference O +20d8 O but
O Bit3 O Level O +10d8 O z-High © Output A
O Bit2 O None O ode O Z-Low O Output B
O Bit1 O use O out O Voltage O -10d8 O Channel 1 O Amp
O Bit0 O Panel O Level O IEPE O -20dB O Cchannel 2 O 1V Sine O Level
Digital 1/0 Enable Setup Bias. Gain Setup Source Select
Ch 11 D D D D D D D A C t™
annel mpConnec
CONTROL INPUT ouTPUT AMPLIFIER
INC O Bit7
O Bit6 O +40dB
O Bits O +30d8 O Reference
O Bit4 O Reference O +20d8 O out
O Bit3 O Level O +10dB O 2z-High O Output A
O Bit2 O None O  ods O Z-Low O Output B
O Bit1 O uss O out O Voltage O -10d8 O Channel 1 O Amp
O Bit0 O Panel O Level O IEPE O -20d8 O Channel 2 O 1V Sine O Level
Digital 1/0 Enable Setup Bias Gain Setup Source Select
D D D D D D D ™
Channel 2 AmpConnect
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Digital I/O Connections

Digital 1/0 settings are made in a AmpConnect Custom Step, used in a SoundCheck test sequence. When

the Bit Light is On, the Bit is set High. When Off, the Bit is set Low.

Note: Access to Digital /0 control is not available in SoundCheck ONE.

General rules
e Bits are at ground when set Low
e Bits are at +5V when set High
e This corresponds to the Front Panel LEDs and software control settings
e Lines for Bits O thru 7 have an internal 470 Ohm resistor in series with each
e When configured as an input, the bit is pulled high through an internal 100K resistor

Output Bits Digital I/O

When using the Digital I/O Bits as outputs the
example in Figure 6-4 shows two possible wiring
configurations.

>1k Ohm §

Bit 0
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit7
+5V

A A

Oooooooooogo

SO

Solid
State
Relay

—.

Figure 6-4: Bits 0 & 1 used as outputs

Bit 0 Example
This turns on an external LED when Bit 0 is set to High (On) in the _ conTRet
software control panel. A resistor of at least 1k Ohm should be put in Jiulo b f S
series with the LED, wired as indicated. When the step is executed in the Qo @ Fane| @cu
sequence, Bit 0 is set High and 5VDC is applied to the LED. 8 on4
@ Eit 2
@ kit 1
Note: Individual AmpConnect Custom Steps are required in a @8
SoundCheck sequence to perform various Digital 1/0
operations.
M@ i‘fi_ﬂnmp[onnect - AmpConnect

COMTROL

This activates an external Solid State Relay as shown in Figure 6-4. " |
When Bit 1 is set High by the AmpConnect Custom Step, 5VDC is applied Qaulo  ERad [ S

. @ G5 @ Panel @ ou
to the relay input. @bic

@ Eit 4
@ Eit 3
@ Eit 2
@ Bit 1
@ Eito

Ret. (Gnd)

AmpConnect™ Instruction Manual Connection Procedures
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Input Bits

When configured as an input, the bit is pulled high through an internal 100K resistor. Users may want to use
external pull-up resistors to increase noise immunity or pull-down resistors to force the input low, as shown
in Figure 6-6.

Bit 4 Example - High when switch is depressed

Digital I/O
A Normally Closed Footswitch can be used to start a
SoundCheck test sequence. L1 |Bit0
Figure 6-5 shows a Normally Closed switch wired across Bit 4 e ey e N
and Ret. O Bit 2
. ) . oo (I Bit 3
In this configuration, when the switch is open, the oy o O Bit4
AmpConnect custom step will indicate that the bit is Low. " .
When the switch is closed, the custom step will change to [J |Bit5
High. OJ Bit 6
H “® ” l:l Blt 7
This “State Change” can be used to prompt the start of the
sequence run. OJ +5V
] Ret. (Gnd)

Figure 6-5: Bit 4 - Normally High

Bit 4 Example - High when switch is depressed

Digital 1/0
A Normally Open Footswitch can also be used.
] Bit 0
In Figure 6-6 a Normally Open switch is wired across Bit 4 .
and +5V. Sequence Start Footswitch 0 Bit 1
) (Normally Open) ] Bit 2
A 2.2k Ohm resistor is also wired across Bit 4 and Ret. O] Bit 3
In this configuration, when the switch is open, the o > [ Bit 4
AmpConnect custom step will indicate that the bit is Low. ] Bit 5
When the switch is closed, the custom step will change to = Bit 6
High. 0 Bit7
] +5V
o [ ] Ret. (Gnd)
2.2k Ohm

Figure 6-6: Bit4 - Set Low

Bit 5 Example - TTL Input

Digital /0

SoundCheck may also need to receive a TTL signal from
an external device such as a Production Line Controller. O] Bit0
Figure 6-7 shows the output of such a device connected ] Bit 1
across Bit 5 and Ret. When the TTL signal goes High, Bit ] Bit 2
5 will also be set to High in the AmpConnect Custom Step. 1 |Bit3
TiLsignal [ O Bit4
N > [ Bit 5
Production Line - Bt
Controller [ Bit 7
O +5V

| O Ret. (Gnd)

Figure 6-7: Bit 5 - Normal Logic Input
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AmpConnect Internal Connections

Block Diagram
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Figure 7-1: AmpConnect Block Diagram
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Internal Jumper Settings

Grounding jumpers allow for greater flexibility in using AmpConnect in various environments. Default
jumper settings can be changed by the user by simply removing the cover and changing the two pin
jumpers on the desired input or output. The available options should allow the user to compensate for

issues such as “Ground Loops”.

Input Grounding Options

There are two sets of jumpers for the inputs; BNC
and XLR.

Note: XLR Pin 1 is set to chassis ground
by default. XLR Pin 1 is also
physically connected to the XLR
case as shown in Figure 7-2.

Note: Using BNC Option 2 or 3 will set the
input to single ended.

Jumper List
Amp Input
e BNC-J11
e XLR-J7
Reference Microphone
e BNC-J33
e XLR-J27
DUT Microphone
e BNC-J25
e XLR-J19

Default: XLR Pin 1 O0OQ0
to chassis Gnd B O

BNC Jumper

©)

NC J7

N Vl ©

—| ™ w

Option 1 - Default

1
2
3

Option 2

1
2
3

Option 3

1
2
3

BNC case floating -
Input is differential

BNC case to chassis Gnd -
Sets input to single ended

BNC case to signal Gnd -
Sets input to single ended

Figure 7-2: Input Grounding Jumpers

Important! When Voltage or IEPE Bias is selected, the BNC shell and XLR Pin 3 are internally
connected to signal ground. This is independent of internal jumper settings. This makes

the input Single Ended.

Important! XLR and BNC connections on an input should not be used simultaneously. For more
information on the internal connection between XLR and BNC connectors, please refer to
Internal Jumper Settings on page 24. The output stages of the XLR and BNC outputs
are independent of each other and can be used simultaneously.

24 AmpConnect Internal Connections
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Output Grounding Options
There is only one jumper for each output. _

Channel 1 Output - J17
Channel 2 Output - J13

e Pins 2 and 4 of the jumper block are —
always connected. Set by default.

e There is no way to internally configure
the XLR outputs for single ended

operation. Option 1 - Default
e Users may accomplish this by externally ; D@ . .
connecting pin 2 or 3 to ground. — XLR Pin 1 to chassis Gnd
e 50 Ohms is in series internally with each - ®
XLR signal pins. (100 Ohms total) Option 2
e The output impedance of the BNC less a Y ©
than 5 Ohms. B O] XLR Pin 1 to signal Gnd
O e
Option 3
B 0| XLR Pin 1 floating
ooo
- @ ©° (2 & 4 are always jumpered)

Figure 7-3: Output Grounding Jumpers

Jumper Location

Amplifier Input Channel 2 Output Channel 1 Output DUT Mic Input Reference Mic Input
XLR BNC XLR BNC XLR BNC XLR BNC XLR BNC

lu:1| = 133
gl ;l gl %l 327

Figure 7-4: Grounding Jumper Location

Jumpers are located on the AmpConnect PC board as indicated in Figure 7-4. Remove the cover to adjust
jumper positions and then replace the cover.

AmpConnect™ Instruction Manual AmpConnect Internal Connections 25
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Specifications

Power Amplifier

e Continuous Output Power: 60W RMS into 4 Ohms, 47W RMS into 8 Ohms

e Frequency Response: -3dB at 4Hz & 90KHz
e THD at 60W, 4 Ohms: 0.019%
e \oltage Gain: +26.4dB, +/-0.1dB

Loudspeaker Current Measurement
e Z-High = 1V/A +/-1%
o Z-Low =100mV/A +/-1%

Amplifier Output Impedance
e 0 Ohms

Reference & DUT Inputs
e (Gain: -20dB to +40dB in 10dB steps
e Maximum input at —20dB: 100V RMS
e Maximum input at +40dB: 100mV RMS
e Frequency Response: -3dB at 20Hz & 100KHz;
e |EPE Bias: 10mA, 20VDC (max)
e ECM/ Electret Bias: 10 VDC through 2.2K Ohms

Channel 1 and 2 Outputs (To Soundcard Inputs)

e Maximum Output: 10V RMS into 600 Ohms (Balanced and Unbalanced)

e Unbalanced Output Impedance: Less than 5 Ohms

e Unbalanced Output Tolerances: +/- 0.1dB for gains -20dB, 0dB, +20dB, +/-0.2dB for gains —10dB,

+10dB, +30dB, +40dB
e Balanced Output Impedance: 100 Ohms

Digital 1/0
e 8 Bit; any bit may be configured for input or output
e Outputs: +5V/GND 10mA (max) each
e Note: USB required for Digital I/O operation

Internal Sine Generator
e Output Level: 1V RMS +/-TBD dB
e Output Frequency: 1KHz +/- TBD Hz

AmpConnect™ Instruction Manual Specifications
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USB 2.0 Interface
e All front panel functions USB controllable
e Front panel can be locked out via USB

e Outputs automatically disabled upon USB disconnect or PC shutdown

Physical
e Without rack mounting flanges: 17 in. wide, 2-Unit (3-1/2 in.) high, 11 in. deep
e Weight: 7 Ibs (3.2kgm) approx.
e Power: 85 - 264VAC 50/60 Hz, 150 Watts (max)

28 Specifications AmpConnect™ Instruction Manual
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Rev Date 092109
Contact Information

Contact the Listen office at 617-556-4104, Monday thru Friday, between 9 AM and 5 PM EST.
or email:

Sales - sales@listeninc.com

Technical Support - support@listeninc.com

Useful links

Listen Website: www.listeninc.com/

User’s Forum: www.listeninc.com/community/

FAQ page can be found at: www.listeninc.com/community/

Download the latest versions of manuals, drivers and sequences from:

www.listeninc.com/site/download main.html

© Listen, Inc 2009. All rights reserved.

SoundCheck®, SoundMap™, NoiseCheck™, STWEEP™, SoundConnect™, DC Connect™,
AmpConnect™ and HarmonicTrak™ are trademarks of Listen, Inc.

® Microsoft, Windows, Windows NT and Active X are registered trademarks of Microsoft Corporation.
Pentium is a registered trademark of Intel Corporation. Test Stand and LabVIEW are trademarks of
National Instruments Corporation. Oracle is a registered trademark of Oracle Corporation. ICP is a

registered trademark of PCB Group. Bluetooth is a registered trademark of Bluetooth SIG.
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