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INTRODUCTION

INTRODUCTION

Congratulations!

How to Use This
Manual

Product Description

Congratulations on your purchase of the EchoFree™ EF1210 Multi-Channel Acous-
tic Echo and Noise Canceller. By choosing ASPI Digital’s EchoFree™ products, you
are investing in cutting edge DSP technology that will help provide the best possible
audio quality for your system.

This manual is a reference manual for your EF1210. It is structured to provide the
information you need quickly and conveniently. The following is an overview of
each section:

* Quick Installationgives an overview of the installation process including an out-
line of hardware installation as well as calibration of the EF1210. It also includes
a quick reference for calibration — use the quick reference only if you are very
familiar with the EF1210 since it is just an outline of steps without detailed
explanations.

* Advanced Installatiogives more detailed technical information on the installa-
tion, configuration and calibration of the EF1210.

*  Operating the EF1210utlines using the EF1210 with and without RS-232 con-
trol.

« Troubleshootinghelps to debug problems with installation.

* Technical Specificationgrovides the technical specifications of the EF1210.

e Warranty Information

* EF1210 Command Set Referemoatains instructions on how to send RS-232
commands to the EF1210 as well as a reference of the RS-232 commands.

« Applicationsbriefly describes using the EF1210 in different applications.

e EF1210 Block Diagram

»  Connector Pinouts

« Connecting Balanced Equipment to Unbalanced Equipment

The EF1210 Multi-Channel Acoustic Echo and Noise Canceller installs between the
room’s microphones and the automatic mixing system, providing individual channel
noise cancellation and acoustic echo cancellation. The EF1210 works with most ven-
dors’ automixing systems to provide conferencing capability to new and existing
rooms.

Unlike most echo cancellers, the EF1210 requires no training sequence to learn a
room’s echo response. After the unit has been installed, all you have to do is turn it
on. No further adjustments are required. ASPI's echo cancellation algorithm offers
speed, flexibility and superior audio quality to your conference room setup.

The speed at which an echo canceller matches the actual sound of a room (the conver-
gence rate) is a direct indication of the product’s quality. Faster convergence allows
better conference quality by instantly adapting to changing room environments such
as moving microphones, changing volumes or people moving around the room. Our
echo cancellers are designed to provide faster convergence and better performance
than other echo cancellers. This means that the EF1210 adapts to changes in room
acoustics during conversations quickly for consistent performance throughout the

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 3
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Warranty
Registration

PRODUCT FEATURES

conversation. At a convergence rate of 30 dB per second, ASPI echo cancellers are
the fastest on the market.

Because the EF1210 supports a wider range of acoustic gain than most echo cancel-
lers, it offers greater flexibility in loudspeaker and microphone placement. Most echo
cancellers can only operate properly at less than 0 dB of acoustic gain. Breaking
through this threshold can cause echoes and howling as loudspeaker levels overpower
the microphones. That can leave you with few options when designing audio or video
conference rooms. A wider range of acoustic gain results in a smaller danger zone,
allowing the Systems Designer greater flexibility when placing loudspeakers and
microphones or setting volume levels.

ASPI’s superior audio quality allows all parties to communicate freely and naturally,
without echoes, switching noises, clipping of words, or dropout of speech. A pat-
ented state-logic algorithm ensures smooth and natural communications without typi-
cal speakerphone performance problems.

ASPI’s proprietary noise cancellation on each of the inputs helps to keep overall noise
to a minimum. ASPI echo cancellers are the only ones on the market to feature this
patent pending technology. Noise cancellation filters out ambient background noise
such as HVAC, LCD projectors, and road noise. Our noise cancellation technology is
not a noise gate. It actually removes noise. Therefore, it enhances the operation and
improves the sound quality of an automixer, for example, by preventing it from bring-
ing the noise level up and down when microphones are gated on and off. By cancel-
ling the noise picked up by each microphone, the overall SNR is preserved. The
result is crystal clear speech over a greater decibel range than any other echo cancel-
ler. That means reduced listener fatigue and a higher quality audio conference.

The EF1210 is also fully RS-232 controllable via all popular room control systems,
and provides links to other ASPI products, such as the EF200 Phone Add.

Please take a moment to fill out and return your warranty registration card. This
information will help us to provide you with better customer support.

* 8 microphonel/line level inputs

* Phantom power on each input

» Ambient noise cancellation (patent pending) on each input

» Fast convergence rate of 30 dB/sec

*  Works in environments with up to 10 dB of room gain

e Links to other ASPI devices such as EF200 Phone Add

e Compatible with most matrix and automixers

*  Fully RS-232 controllable via room controllers

»  Front panel lock-out capability

e Can be used as a wideband noise canceller (20 kHz bandwidth) when AEC is dis-
abled

* Long “Tail Time” supports even the most difficult of rooms (200 ms)

e Supports up to two AEC reference input signals

e Supports record and playback

» Ability to store user configurations in non-volatile memory

« Digitally controlled analog trimpots

» Phoenix connectors for audio input and output

« Single rack unit width and height

http://www.aspi.com Copyright © 1999, All Rights Reserved
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* Pink noise generator for calibration mode
e 2 year warranty
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QUICK INSTALLATION

Installation of the EF1210 involves two procedures: hardware installation, and cali-
bration.

HARDWARE INSTALLATION

Hardware installation involves the following steps:

1. Setrear panel DIP switches to select Line or Mic level and enable phantom
power for each microphone input channel, and to select ASPI Bus Device ID if
necessary. See “Configuration” on page 15

2. Connect input and output signals (See “Connecting the EF1210 to other equip-
ment” on page 19):

* Connect the 8 Mic/Line Inputs to microphones.

» Connect the 8 Line Outputs to the inputs of a mixer.

e Turn off Phantom Power on automixer.

« Connect Zone Output(s) to amplifier(s) or powered loudspeaker(s).

e Connect AEC Reference Inputs to the AEC output of an EF200 or to the
output of a CODEC.

» If you wish to use the EF1210’s built in Playback/Record mixer feature, con-
nect Avix IN, Aux IN, To CODEC, and Bc as directed in “Playback/
Record” on page 22.

3. Ifyou are using an RS232 remote control device, connect it to the RS-232
REMOTE CONTRoOL port; if you are controlling multiple ASPI devices, connect
them using the ASPI Bus ports (See “Connecting the ASPI Bus” on page 26).

4. Connect the external power supply.

Caution! The EF1210 is designed to maintain a 1/4” (6.35 mm) air circula-
tion clearance above the enclosure. Do not stack or install
EF1210s in such a way as to defeat this clearance, block the side
vent holes, or otherwise impede air circulation around the
EF1210.

CALIBRATION

Calibration of the EF1210 involves a sequence of five calibration steps to configure
the input and output levels of the EF1210 to match those of the equipment to which it
is connected. The EF1210 can be calibrated either from the front panel or by using a
computer. Please refer to “Calibration” on page 27 for more detailed information on
the Calibration procedure. Correct calibration is essential for satisfactory operation of
the EF1210, so please take the time to familiarize yourself with the details of the Cal-
ibration procedure by reading “Calibration” on page 27.

For front panel calibration, enter Calibration mode by pressing and holdingithe A
IN LEVEL/SETUP and NPUT SELECT front panel buttons for 2 seconds. In Calibration
mode, the 8tup LED will blink to let you know which setup step you are currently
executing. Press theuX IN LEVEL/SETUP button to move from one Calibration step
to the next. When you have finished Calibration step 5, pressuthéNALEVEL/

SETUP button again to exit Calibration mode; any changes that you made will be
saved as the default power-on settings when you exit the Calibration procedure.

6 http://www.aspi.com Copyright © 1999, All Rights Reserved



QUICK INSTALLATION

If you miss a Calibration step or lose your place and get to the wrong Calibration step,
you may either continue and come back to the missed step later or exit Calibration
mode (by pressing¥x IN LEVEL/SETUP repeatedly until theeSup LED is no longer
illuminated), re-enter Calibration mode, and resume Calibration at the step that you
missed. If you wish to exit Calibration mode and discard any changes that you made,
you must cycle power on the EF1210 before exiting Calibration mode.

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 7
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EF1210 CALIBRATION QUICK REFERENCE

Legend:

O ot Q LED On gLEDBImkmg @ suton

Calibration Step 1: Calibrating Microphone Input Channels

1.1. Press and hold the AUX IN LEVEL/SETUP and the INPUT SELECT buttons for 2 seconds to enter setup. SETUP LED blinks once
per period.

1.2. Press REF SELECT to select noise output source.
1.3. Press INPUT SELECT to select input channel to calibrate.

1.4. Place SPL meter beside mic pointing in the same direction. Adjust loudspeaker for 73 dB SPL at mic (for boundary mics) or
refer to Table 4 in Calibration Section for other mic types.

1.5. Press LEVEL ADJUST until first yellow LED (0 dB) on INPUT meter is lit on INPUT meter.

1.6. Repeat steps 3-5 for each input channel.

X STEP 1.1: Press and STEP 1.30 ... LEDs light to
Be sure to move SPL meter or mics so each hold AUX IN LEVEL/ press to select indicate which
mic sees the appropriate SPL level. SETUP button and channel for | ED plinks channel is selected
INPUT SELECT for 2 calibration  gnce for b
seconds to enter microphone N
configuration mode calibration
— N "
LEVEL AUX IN REF INPUT
POWER INPUT REMOTE MUTE ADIUST LEVEL SELECT  SELECT st ACAC 2 3 4 s 6 7 s
¢ O) (CCO0O00) 10 @Y e e 06 ®HLOOOOXPOOOOO
-12 -7 -3 0 320dB-12 -7 -3 0 320

STEP 1.5: adjust

level until 3 green

SETUP T

o {

and 1 yellow LEDs STEP 1.2 press to pink noise to both zones noise level
i measured

are lit (repeat for select noise source no noise generated ot mic
each channel) ) e

ink noise to zone A

Q O 73 dB SPL,
@) g pink noise to zone B or refer to

Table 4

Calibration Step 2: Calibrating Zone Outputs, Check Acoustic Gain

2.1. Press the AUX IN LEVEL/SETUP button to enter Zone Output Calibration. SETUP LED blinks twice per period.

2.2. Press REF SELECT to select noise output source (we recommend using both zones simultaneously).

2.3. Select nominal output level for your room audio amplifier with LEVEL ADJUST (press UP for O dBu, DOWN for -10dBV).
2.4. Repeat for other Zone output if appropriate. Then return all mics to their operating position and orientation.

2.5. Check acoustic gain limit. Adjust external amplifiers/loudspeakers so that the loudspeaker volume is almost uncomfortably
loud OR no more than 3 green LEDs are lit on INPUT meter.

2.6. Press INPUT SELECT to select next input channel.
STEP 2.6: press ____________
to select channel;

2.7. If INPUT meter shows more than 3 green LEDs, turn
down room amplifier.

2.8. Repeat steps 6 & 7 for each input channel.

LEVEL
REMOTE N,I:HE ADIUST
(QO0C0D O +©@ @
12 -7 -3 0320d8-12 -7 -3 0 320
STEP 2.7: adjust external STEP 2.3a: press STEP 2.3b:

amplifiers/loudspeakers so that
no more than 3 green LEDs are
lit (repeat for each channel)

W if amp expects
consumer level
input (-10 dBV)

press A if amp
expects 0 dBu
balanced input

check level LED blinks

twice for Zone
calibration

AUX IN REF INPUT
LEVEL  SELECT

o 0o e ®O

AEC  AE(
SELECT SETUP

LEDs light to
™ indicate which
% channel is selected

3

o

3

O0O0LFO 0000

SETUP ——

T

@SQ noise to both zones (recommended)
£ O

STEP 2.2:
press to select
noise source

noise to zone A

O Q noise to zone B
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QUICK INSTALLATION

Calibration Step 3: Calibrating AEC Reference Input

3.1. Press AUX IN LEVEL/SETUP button again to enter Ref Input calibration. The SETUP LED blinks 3 times per period.
3.2. Press REF SELECT to select input source (AEC A or AEC B). Single zone installation will use AEC A.

3.3. Establish live connection to remote site(s) and have remote party talk normally.

3.4. Press LEVEL ADJUST until first yellow LED on REMOTE meter is flickering regularly and 2nd yellow is flickering rarely.

3.5. Repeat for other reference input if neccessary. Lﬁgebs“?;(rs/:g?e

Reference calibration

MUTE LEVEL AUXIN  REF  INPUT AEC AEC

POWER INPUT _ RemoTE AL ADIUST LEVEL SELECT  SELECT sETwP %Y 1 2 3 4 5 6 7 8

Xy (©O0000 XX XY e e 0 HLOOODOODOOOOO
-12

7 -3 0320d8-12 -7 -3 0 320 SETUP “—~—

STEP 3.4: adjust STEP 3.2: press
level until person

4 to select g AEC A input selected
talking at remote reference input O P
site flickers secon souce O @ AEC B input selected
yellow LED

Calibration Step 4. Calibrating for Playback and Record

4.1. Press the AUX IN LEVEL/SETUP button to enter Playback/Record calibration. The SETUP LED blinks 4 times per period. This
step may be omitted if you are not using the internal EF1210 mixers to implement playback and record.

4.2. Press LEVEL ADJUST DOWN to set CODEC OUT level to -10 dBV, press LEVEL ADJUST UP to set CODEC OUT level to O

dBu.
POWER INPUT REMOTE MUTE Prspet AN e T srop MCAC s 3 4 s 6 7 8
3 ©OO000 @0O0000D O +@ @ e o o HOOOO0OOOOOO

-12 -7 -3 0 320dB-12 -7 -3 0 320

SETUP T
STEP 4.2a: J\ /L STEP 4.2b: LED blinks four

press W to set press A to set times for record

CODEC OUT CODEC OUT and playback
level to -10 level to 0 dBu calibration
dBvV

Calibration Step 5: Zone/Reference Setup

5.1. Press the AUX IN LEVEL/SETUP button to enter Zone/Reference Setup. The SETUP LED blinks 5 times per period. This step
may be omitted for single zone installations.

5.2. Use INPUT SELECT to cycle through each input channel. Use REF SELECT to select corresponding reference input for each
input channel.
STEP 5.2a pressto _______...___ )
select channel for ~ LEDs light to
calibration . indicate which
LED blinks ™, channel is selected
five times for

zone/ref setup

l h

MUTE LEVEL AUXIN  REF INPUT AEC AEC
POWER INPUT REMOTE "ALL ADJUST LEVEL SELECT  SELECT seTup T fgT 1 2 3 4 5 6 7 8
3 ©O000O Q000D O +@ @f e 0606 WHMOOOOLOOOOO
212 -7 -3 0 320dB-12 -7 -3 0 320 SETUP W-J
STEP 5.2[: press to T
select reference zone Q O zone A selected

O g zone B selected

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200
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ADVANCED INSTALLATION

3.

4,

The installation procedure for the EF1210 consists of the following steps:

1.
2.

Prepare for installation (below).

Configure the DIP switches to accept appropriate levels from microphones or
mixer (See “Configuration” on page 15).

Connect the EF1210 to other equipment (See “Connecting the EF1210 to other
equipment” on page 19).

Calibrate the EF1210 (See “Calibration” on page 27).

PREPARING FOR INSTALLATION

What'’s Included

What’s Not Included

Tools Needed

Reading the entire manual (or at least the advanced installation section) before begin-
ning the installation process will help you be more prepared for installation. Also,
please make sure you have the correct equipment (outlined below) before you begin
installation.

The EF1210 product package includes the following items:

EF1210 User Manual (this manual)

EF1210 MultiChannel Acoustic Echo and Noise Canceller
External Power Supply with a cable clamp for strain relief
Diskette with EFPanel Control Software

Warranty Registration Card

The following equipment is not included with the EF1210 product package, but may
be necessary to create a completely functional system:

Microphones

Loudspeakers

Audio amplifier (or amplified loudspeaker)

EchoFree™EF200 Phone Addsée Note below)

Automatic microphone mixer or matrix mixer

Audio cables

Videoconferencing CODEC or other four-wire interface (optional)
RS-232 remote control device (optional)

Sound Level Meter (SPL meter)
Screwdriver to mount EF1210 in your rack

10

http://www.aspi.com Copyright © 1999, All Rights Reserved



ADVANCED INSTALLATION

Note. The EchoFree™EF200 Phone Add provides a full duplex inter-
face between a four-wire audio system and a two-wire telephone
line. It allows a telephone caller to be brought in to any four-wire
audio system. The EF200 is similar to a digital hybrid, but with
many more features and capabilities. The primary function of the
EF200 is the line echo canceller (LEC), which digitally eliminates
reflections from the telephone hybrid. The EF200 is the recom-
mended Phone Add for any application.

ASPI Digital - The Sound of DSP

Technical Support: 404.892.3200 11
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EF1210 FRONT AND REAR PANELS

Y
(GD R e ECHOFRee™ EF1210 o O
. A e T INPUT CHANNELS
o o ww  ewn e LeveL Aot LeveL setecr seiecr ‘mp s, ———— s‘ °
O fs > ¢ T 4,0 O ? ? ? T T T ©o 0 0 0 0 0 O O O
1 4 5 6 7 8 9 10 11 12

MIC/LINE INPUTS ————— acc Rer

3 4 s s &  mec 1O ZONE
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19 20 21 22 23 24 25 26 27 28

Figure 1.EF1210 Front and Rear Panels

=

10.

11.

12.

13.

POwER INDICATOR. When the LED is green, power is on.

INPUT SIGNAL LEVEL INDICATOR. Indicates level activity on any one of the 8
mic input signals (selected byAuT SELECT button).

REMOTE SIGNAL LEVEL INDICATOR. Indicates level activity on either of the two
reference signals (selected bgFRSELECT button).

MuTe ALL LED. This LED is only ON when all 8ike OuTPUT channels are
muted. If only some of the channels are muted, the LED will not be ON.
LEVEL ADJusT. Adjusts digital trimpot levels for the 8 microphone inputs, 2 ref-
erence inputs, 2 zone outputs, CODEC output, and Aux input (used in conjunc-
tion with the Aux IN LEVEL/SETUP button).

Aux IN LEVEL/SETUP. Press and hold both this button and tirulr SELECT

button for 2 seconds to put the EF1210 into configuration mode. Pressing the
Aux IN LEVEL/SETUP button again selects between configuration modes in the
calibration process. During normal operation, press and holdukénLEVEL/
SeTUP button and use theelveL ADJusT buttons to adjust the playback level of
your program audio device.

ReF SELECT BUTTON. During normal operation, this button selects which refer-
ence input (AEC A or AEC B) is shown on theN®TE LEVEL INDICATOR. Dur-

ing setup, it has different functions depending on the setup step.

INPUT SELECT BUTTON. During normal operation, this button selects which one
of the 8 Mc input channels is shown on theUT SGNAL LEVEL INDICATOR

(LED meter). Itis also used with they& IN LEVEL/SETUP button to enter setup
mode. During setup, it has different functions depending on the setup step.
STUPLED. Flashes to indicate the current setup step. This LED is OFF during
normal operation.

AEC A LED. During normal operation, this LED indicates if reference input A
(AEC A) is selected for display on theROTE LEVEL INDICATOR. During

setup, it has different functions depending on the setup step.

AEC B LED. During normal operation, this LED indicates if reference input B
(AEC B) is selected for display on theMOTE LEVEL INDICATOR. During setup,

it has different functions depending on the setup step.

INPUT CHANNEL LEDs. During normal operation, these LEDs indicate which
input channel is selected for display on tkedt LEVEL INDICATOR. During

setup, it has different functions depending on the setup step.

Dip SWITCHES. Select mic or line level inputs, phantom power, and ASPI Bus
ID.

12
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14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24,

25,

26.

27.
28.

ASPI BssIN. Connects to the ASPIU OuT of another ASPI Digital device.

ASPI BJs OuT. Connects to the ASPIUB IN of another ASPI Digital device.
RS-232 RMOTE CONTROL PORT. Connect this to an optional RS-232 remote
control device, such as a touch panel or personal computer COM port.
THREADED HOLE FOR POWER SUPPLY CABLE CLAMP. Use the provided cable

clamp to clamp the power supply cable to the back panel of the EF1210 for strain
relief.

ROWER SUPPLY INPUT. Connects to the external power supply provided with the
EF1210.

Caution! use only the power supply provided with the EF1210. Use
of other power supplies will void the warranty and may
cause damage.

MIC/LINE INPUTS Connects to microphone at either mic or line level, with or
without phantom power (both selectable with DIP switches).

Amix IN. Connects to the output of the automixer. This is internally mixed with
AEC A and is output to BC. This is only needed when recording from the
EF1210. See “Playback/Record” on page 22 for a description of the Record and
Playback mixer circuitry. See also)GTCODEC” (number 26).

Note. Avix IN must be a 0 dBu signal.

Aux IN. Connects to the output of a tape recorder, VCR, or other recording
device. Playback from a program audio device is only available with the Refer-
ence A input signal. See “Playback/Record” on page 22 for a description of the
Record and Playback mixer circuitry.

AEC A REFINPUT. Connect to the output of a CODEC or hybrid connected to
Zone A.

AEC B RerINPUT. Connect to the output of a CODEC or a hybrid connected to
Zone B.

LiINE OuTPUTS Connect to the inputs of an automixer or matrix mixer.

Caution! set mixer inputs to 0 dBu line level, phantom power OFF.

Rec. Connects to a recording deviceEed®equires taking the output from the
automixer (or an output of a matrix mixer) and plugging that back into the
EF1210 so that the local side of the conference can be recorded. See “Playback/
Record” on page 22 for a description of the Record and Playback mixer circuitry.
To Copec. Connects to the CODEC. When the output of the automixer is
plugged in to Aix IN, the To Cobec signal is a mix of the ®ux IN and Aux IN

signals. This is only needed when you want to add a Playback signal to the auto-
mixer output before it is sent to the CODEC. See “Playback/Record” on page 22
for a description of the Record and Playback mixer circuitry.

Z0ONE A. Connects to an audio amplifier or powered loudspeaker in Zone A.

ZoNE B. Connects to an audio amplifier or powered loudspeaker in Zone B
(optional).

ASPI Digital - The Sound of DSP
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How to Get Useful
Information from
the Signal Level
Meters

When configuring the EF1210, it is very important to know which signal level meter
to look at. On the front panel, there are two signal level meters —nrbe signal

level meter and theEMOTE signal level meter. When configuring the input channels
(microphones 1-8), use theAuT signal level meter. When configuring the reference
inputs (AEC A and AEC B), use the&eROTE signal level meter.

Take note that unlike a microphone mixer, the signal level meters do not show a total
output signal, meaning the EF1210 does not add up, for example, all eight input sig-
nal levels and show them on theeUT signal level meter. Instead, what is shown on

the signal level meters is the individual signal level of the input channel or reference.

To display the desired input or reference signal when the EF1210 is in normal opera-
tion (not setup mode), press the appropriaeeST button. Push theER SELECT

button to cycle through the two reference inputs. PushntherISELECT button to

cycle through the eight input channels. Use the LEDs on the right side of the front
panel as an indicator of which level is displayed on the LED meter. The input chan-
nels are indicated by the LEDs labeledh@NELS 1-8. Reference inputs are indicated

by the AEC A or AEC B LED.

If you do not see activity on the signal level meter while a talker is talking, do not
immediately assume that the level needs to be turned up. First check to make sure
you are looking at the correct input or reference on the signal level meter.

14
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CONFIGURATION

Configure the DIP

Switches
— N M < OO0 0Ot
S S S 3 _S333npnL0000
0L 2R 00008 S s
HAZNZMZNSOS 5522200000
QIOILILIVIIIIRA>>>>>
SaSaSaSAaSAaan 00000
ON
HHHHBEEHR0EEREEEHREE
LINE LINE LINE LINE LINE
Figure 2. DIP Switches on EF1210 Back Panel
Note. when the DIP switch is down (as shown in the diagram in Figure
2), itis in the OFF position. When the DIP switch is up, it is in the
ON position. The default factory setting for all switches is OFF.
The following is a description of each DIP switch and its function.

SWITCH # LABEL FUNCTION

1 Mic 1/LINE Sets mic or line level for input 1 on the EF1210

2 PHANTOM 1 Sets phantom power for microphone 1. See Caution below.

3 Mic 2/LINE Sets mic or line level for input 2 on the EF1210.

4 PHANTOM 2 Sets phantom power for microphone 2. See Caution below.

5 Mic 3/LINE Sets mic or line level for input 3 on the EF1210.

6 PHANTOM 3 Set phantom power for microphone 3. See Caution below.

7 Mic 4/LINE Sets mic or line level for input 4 on the EF1210.

8 PHANTOM 4 Sets phantom power for microphone 4. See Caution below.

9 Mic 5-8/LINE Sets microphones 5-8 as a group to accept mic or line level input.
This permits any combination of mic and line level inputs by cargful
selection when connecting cables to inputs. Switch 9 in Line posjtion
allows 0-4 microphone inputs; switch 9 in Mic position allows 4-§
microphone inputs.

10 PHANTOM 5 Sets phantom power for microphone 5. See Caution below.

Table 1:DIP Switch configuration

ASPI Digital - The Sound of DSP
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SWITCH # LABEL FUNCTION

11 PHANTOM 6 Sets phantom power for microphone 6. See Caution below.
12 PHANTOM 7 Sets phantom power for microphone 7. See Caution below.
13 PHANTOM 8 Sets phantom power for microphone 8. See Caution below.
14 RESERVED Reserved and must always be set to the OFF position

15 RESERVED Reserved and must always be set to the OFF position

16 Device ID 16 See Table 2 on page 17

17 Device ID 8 See Table 2 on page 17

18 Device ID 4 See Table 2 on page 17

19 DevICEID 2 See Table 2 on page 17

20 DevicelD 1 See Table 2 on page 17

Table 1:DIP Switch configuration

Caution! phantom power should be turned OFF unless you are
using a microphone that requires phantom power.

16
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Device ID These switches set the Device ID for the EF1210. The ID can be any number from 0
to 31. Itis a five bit binary number, with the least significant bit on switch 20. The
number after the “Device ID” label denotes the binary value of the switch. Table 2
lists the DIP switch positions necessary to set each Device ID number from 0 to 31.

The Device ID is the same ID that is used with the EF1210 Command Set. The
EF1210 will respond only to commands that are sent with the same Device ID as the
one set on its switches. If you set the Device ID to one that doesn’t agree with your
remote control commands, the remote control will no longer affect that particular
EF1210.

If you are not using a remote control device (via RS-232 or the ASPI Bus), the Device
ID settings do not matter. The default Device ID is 0.

Table 2:DIP Switch Positions for EF1210 Device IIBIgnk spaces mean switch is OFF

Device ID Switch 16 Switch 17 Switch 18 Switch 19 Switch 20
(Device ID 16) | (Device ID 8) | (Device ID 4) | (Device ID 2) | (Device ID 1)

0 (default)

1 ON

2 ON

3 ON ON

4 ON

5 ON ON

6 ON ON

7 ON ON ON

8 ON

9 ON ON

10 ON ON

11 ON ON ON

12 ON ON

13 ON ON ON

14 ON ON ON

15 ON ON ON ON

16 ON

17 ON ON

18 ON ON

19 ON ON ON

20 ON ON

21 ON ON ON

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 17
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Device ID Switch 16 Switch 17 Switch 18 Switch 19 Switch 20
(Device ID 16) | (Device ID 8) | (Device ID 4)| (Device ID 2) | (Device ID 1)

22 ON ON ON

23 ON ON ON ON

24 ON ON

25 ON ON ON

26 ON ON ON

27 ON ON ON ON

28 ON ON ON

29 ON ON ON ON

30 ON ON ON ON

31 ON ON ON ON ON

http://www.aspi.com Copyright © 1999, All Rights Reserved
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CONNECTING THE EF1210 TO OTHER EQUIPMENT

Overview Each AEC input channel must be associated with 4 signals: local input, local output,
remote input and remote output. The local input can either be a microphone or line
level input. Since the inputs are typically connected to microphones, the inputs will
be referred to as microphone inputs in this manual. The local output is the zone out-
put (ZONE A or ZONE B). Remote input is the reference input (AEC A or AEC B) and
the remote output is thaNe OUTPUT.

Caution! set mixer inputs to 0 dBu line level, phantom power OFF.

E i a p|ci: ZONEA AECA o >
( '—> CH2 ouT2 . L TO FROM
AEC REMOTE
O—> CH3 ouT3 -
O cne ouTe — Auto EF200
EF1210 . = ) CODEC
O—»{cns ouTs »| Mixer (Optional)
d—> CH6 ouT 6 »
( l—» CHT out7 - FROM TO )
> AEC REMOTE
Q—> cHe ouTs »

I

Figure 3. Single room using an EF1210 (single zone).
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Zoning

The EF1210 may be configured to work with a single AEC reference input or with
two distinct AEC reference inputs. If a single reference is used, the two zone outputs
(Zone A and Zone B) will carry the same signal, and either or both of them may be
connected to room audio amplifiers. An example of using a single reference on the
EF1210 is shown in Figure 3 on page 19. If two references are used, two distinct
zone output signals will be generated, one (Zone A) corresponding to Reference A
(AEC A) and the other (Zone B) corresponding to Reference B (AEC B). These may,
for example, feed room audio amplifiers in two acoustically isolated areas or rooms.
Each input channel must be associated with exactly one of the two references. By
default, all channels are associated with AEC A. If two references are used, some
microphone input channels will in the soundfield aiNE A and must therefore be
associated with Reference A (AEC A), while other microphone input channels will lie
in the soundfield of @NE B and must therefore be associated with Reference B (AEC
B). See Figure 4 on page 20 for a block diagram of using a single EF1210 with two
references and zones.

T0 FROM
AEC REMOTE

EF200 (A) CODEC
(Optional) (A)

2 out2
Auto Mixer (A
A 1 exow 10 >

AEC REMOTE

T4

i ou
EF1210

cHs ouTs >

e oute > T0 FROM
Auto Mixer (B) AEC REMOTE

YN V'V NNy

> EF200 (B) CODEC
(Optional) (B)

FROM T0
AEC REMOTE

0

Figure 4. Two independent rooms using a single EF1210

20
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Typical EF1210 The EF1210 will typically be connected to other equipment in a single zone setup as
Connections shown below in Figure 5.

=

Remote Control System "‘\ 8 microphones

(Optional) ‘
A R

[[eE]

\{
i
.

Y

7

J

o S
EF1210

[[[[[[

Y A e I
ﬁ!rvmw(M-ﬁ-ﬁ-«w«wa-ﬁ-ﬁ-mmw R R R R Rk Rk R i i

3

8 Line Level Signals

Y \
o o o o o o o o °

] Reference

ASPI Bus Connection for RS-232 Control Input

Figure 5. Typical EF1210 Connections

* Connect each of the 8IBLINE INPUTStO a microphone. The Md/LINE INPUT
accepts mini-Phoenix connectors. See “Connector Pinouts” on page 88 for
pinouts.

» Connect each of the 8NE OuTPUTStO the inputs of an automixer or matrix
mixer. Each INe OUTPUT uses a mini-Phoenix connector.

Caution! set mixer inputs to 0 dBu line level, phantom power OFF.

e Connect the zone outputdXEe A or ZONE B) to an amplifier or powered loud-
speaker.

*  Connect the reference input (AEC A or AEC B) to AEC on the EF200 (con-
nect only one reference per EF200) or to the output of the CODEC.

»  Connect the output of your automixer edm AEC on the EF200 or to the input
of your CODEC.

» If RS-232 remote control is desired, connect the RS-2320Re CONTROL port
of the EF1210 to the remote control device, such as an RS-232 interface to a
touch panel or a COM port on a personal computer. Connect the ASEILB
on the EF1210 to the ASPLB IN on the EF200, if you are using an EF200

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 21
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Phone Add.

Note. The external RS-232 control device may be connected to any ASPI
device to control all ASPI devices that are linked via the ASPI Bus.

e Connect the external power supply to tlmver SuPPLY INPUT jack of the
EF1210.

Playback/Record The EF1210 provides the capability to record and play back audio to your conference.
Playback allows you to play the audio output of an external device, such as a televi-
sion or VCR, to the conference. Record allows you to record the audio of the confer-
ence to an external device, such as a tape recorder.

B O
B ] [=oo]
ElE»Ehile] o o o
% J vy
: CH1 REC AINX COTDOEC A”\:X OuT 1 >
: CH2 ouT 2 >
: CH3 ouT 3 >
: CH 4 ouT 4 > Auto
: CHS EF1210 ouT5> Mixer CODEC
: CH®6 ouT 6 >
: CH7 ouT 7 >
E : CH8 o ouT 8 >
Figure 6. Block diagram of record and playback connections with the EF1210.
To implement the playback function with the EF1210, a playback signal must be
added to both the local audio (Zone) output and the remote output (the signal sent to
the CODEC or other terminal communication device). To implement the record
function, both the local audio and the remote CODEC signal must be mixed and out-
put to a recording device. Since the remote output will normally be produced by an
automixer external to the EF1210, the output of the automixer must be available to be
mixed with the Rc and Aux IN signals. This mixing may be implemented using an
external matrix mixer if available, or using the internal mixers provided in the
EF1210. In addition to the convenience of using the EF1210 mixers, the EF1210 pro-
vides remote control of the level of theAIN signal so that weak recordings may be
boosted to be audible at both ends.
To use the EF1210 Playback mixer, the output of the automixer must be brought in to
the Avix IN input on the EF1210, and the input to the CODEC (or other remote ter-
minal device) must be taken from the TODEC output of the EF1210. The)AIN
input on the EF1210 will be added internally to tleeODEC signal, and also to the
ZONE A output.
22 http://www.aspi.com Copyright © 1999, All Rights Reserved
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To use the internal EF1210 Record mixer, the output of the automixer must be
brought in to the Aix IN input on the EF1210. The input to the CODEC can come
from the automixer output as well or may be taken from th€ ODDEC output of the
EF1210. The Rc output will carry a mix of the ®ux IN and the AEC A signals.

Alternatively, you can do this mixing externally (connect playback output of external
program audio device to an automixer input). If record and playback signals are gen-
erated using an external mixer, thexAIN and AviIX IN inputs and the B and To

CODEC outputs will not be used on the EF1210.

Note. If the EF1210 Aix IN is not used, the playback signal should be
mixed with the AEC Reference signal rather than with the Zone
output signal for local playback.

Playback and record are only available with the Reference A (AEC A) and Zone A
signals. If two zones are used, playback will NOT function properly in Zone B
because it will only be added to Reference A input signal from the far-end.

Using playback and record in the second zone of a multi-zone system will require
using the matrix mixer to create appropriate mixes outside of the EF1210.

See Figure 7 on page 23 below for the interconnectiorugflA and Rec input and
output, respectively.

ch3 [€] ch4 > chs [» che
AEC e AEC T »| AEC [l AEC
A/D A/D
EF1210 A
I Cevel Level
adjust adjust
Gain Gain
T Line Line
v o v I 14l
. AEC AEC
Amix To Aux
Rec n CODEC In Reference Reference

Figure 7. Playback and Record in the EF1210

To record,

» Connect the Rc output of the EF1210 to the audio input on the recording
device.

e Connect Aix IN to the output of the automixer or matrix mixer.

* Connect D Copecto FRRom AEC on the EF200 or the input of the CODEC.

For playback,

* Connect the Ax IN of the EF1210 to the audio output of the playback
device.
« Connect Aix IN to the output of the automixer or matrix mixer.

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 23
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* Connect D Copecto FRRom AEC on the EF200 or the input of the CODEC.

Note. when using the internal EF1210 Record and Play circuitry, a sig-
nal being played back will NOT be recorded to avoid the potential
of a feedback loop caused by the record/playback device.

24
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Figure 8 on page 25 depicts connections on the EF1210 for record and playback.

Oog
S

OsZeTeTo 2000

QXA
Remote Control System
(Optional)
A
EF1210
o
D:u_"“:] mero oy #5215 VDC MIC/LINE INPUTS AEC REF LINE OUTPUTS
s e N i e TR & %
°" i38ERARGEACRAEARREEH D g @E 4T Tk TRk 5 3 3 «MMWMﬁlﬁlmwmﬂlﬁlmw(Mrﬂlﬁwﬁrwewv ER ]
o o ASPI our RS-232
Record Output 8 Line Level Signals Output to EF200

Play | e (optional)

ay Input or CODEC
A A\
o o o o o o o Automatic soues
Microphone o
Mixer
CRECRORORCRCROROFE SONURO
Reference
ASPI Bus Connection for RS-232 Control Input

EF200 Phone Add (Optional)

ASPLBUS 10 prONE
® m] 5,15 VDC
° gl
©.[f00aege0g [t s s s T eas
AEUS ol A I
Record and Play Devices

= [ep—— =
CoDECHybrid -
o0 | ‘ ‘ O
)

Figure 8. EF1210 Connections for Record and Playback
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Connecting Multiple
EF1210s

Multiple EF1210s can be easily connected together to add more zones or micro-
phones to your setup. The ASPI Bus allows multiple devices to be controlled by a
single RS-232 connection. Reference signals to each EF1210 must still be wired to
each EF1210.

T T T RO NN WU B NI | TR R T W T A W W (I
R R R Rk R 5 R ]

Device ID 0

8 Line Level Signals

Automatic

QOOOODOOOEDDD" 1

e

MIG/LINE INPUTS

2 78 ke
T T Y T N T B B AN B | T R T T T SR TR TR i N
R R R R R Rk R R R o]

Device ID 1

8 Line Level Signals

Automatic

—

MIC/INE INPUTS ————— agcRer.

T I T N W N N N AT | I T T N T N T < NI
R R R R R 0k R R R R ke

Device ID 2

Y 8 Line Level Signals

Automatic
Mi

“Yo)oRoRoRuRuRoy SoRcRCRln

Figure 9. Connecting multiple EF1210s

Connecting the
ASPI Bus

Note. The Device ID of each EF1210 should be different from other
EF1210s connected together.

The ASPI Bus can connect multiple ASPI Digital products, such as the EF1210, to the
same RS-232 remote control device. This means only one RS-232 connection is
needed to control all devices on the ASPI Bus. Each device on the ASPI Bus should
have a different Device ID or Type ID, so that each device can be addressed and con-
trolled individually. Note that each different type of ASPI Digital product (e.g.

EF200, EF1210) has a distinct Device Type. This means, for example, that an EF200
may have the same Device ID as an EF1210 without causing a conflict. These steps
should be followed to connect the ASPI Bus:

1. Connectthe RS-232 remote control device to the first ASPI Digital product in the
chain.

2. Connect an ASPI Bus cable between tBelBus OuT of the first device, and
the AspiBus IN of the second device.

3. Connect an ASPI Bus cable between teeiBus OuT of the second device, and
the AspiBus IN of the third device, and so on.

26
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CALIBRATION

For the EF1210 to work effectively, it must be calibrated properly to receive correct
levels from the surrounding equipment, such as microphones, amplifier, and CODEC.
The calibration procedure is required only to adjust the EF1210 to accommodate the
electrical characteristics of your conferencing equipment. The procedure allows you
to connect the widest possible variety of equipment to your EF1210. It does not train
the AEC. The EF1210 does not require training.

In calibration mode, the EF1210 generates a precise noise signal for measuring the
characteristics and sensitivity of the microphone. You only need to perform this cali-
bration at the initial installation. Yado not have to calibrate the EF1210 each time

it is used.

Note. when calibrated for the particular microphone and CODEC
setup, the EF1210 will provide years of service without recalibra-
tion. If the signal levels are not calibrated, the performance of the
EF1210 will not be satisfactory. When the signal levels are cali-
brated correctly, the EF1210 easily and automatically handles any
type of signals and changes in room acoustics to provide unparal-
leled echo cancellation performance.

Note. it you decide to use a different kind of microphone once the
EF1210 has been calibrated, the microphone inputs on the
EF1210 will be need to be recalibrated.

Calibration Steps

Calibration Step 1: Calibrating Microphone Input Channels (page 29)

» Calibration Step 2: Calibrating Zone Outputs, Check Acoustic Gain (page 30)

» Calibration Step 3: Calibrating AEC Reference Inputs (page 32)

« Calibration Step 4: Calibrating for Playback and Record (page 33). This step
may be skipped if you are not using playback and record on the EF1210.

» Calibration Step 5: Zone/Reference Setup (page 34)

Acoustic Gain Acoustic gain is the maximum amplification that may be applied to a room’s audio
before being picked up by the microphone(s). The volume control may be set at a
lower level than this maximum amplification, but must not be set higher. Too much
acoustic gain occurs if the loudspeaker volume going into the microphone is louder
than the local talker’s volume. This may happen as a result of a combination of the
following setups: the loudspeaker volume is turned up too much, the microphone
level is too high, the microphone is too close to the loudspeaker, or the talker is not
talking close enough to the microphone relative to the loudspeaker volume. Acoustic
gain is commonly misunderstood, so when the audio in a room is not loud enough, it
seems logical to turn up the volume on the amplifier or loudspeaker. This is often not
the best remedy. For example, it may be necessary to turn up the reference input level
instead. Breaking through the acoustic gain threshold can cause echoes and howling
as loudspeaker levels overpower the microphones.

The calibration procedure will outline how to associate a volume level with the acous-
tic gain of a room. Refer to “Check Acoustic Gain” on page 31.
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Two Methods of
Calibration

The EF1210 can be calibrated two ways: calibrating with a computer or without. We
recommend using a computer for calibration because it is an easier procedure and it is
more precise. If you have a computer, please refer to our on-line document for com-
puter calibration procedures. See “Calibrating With a Computer” below for our web
address. If you do not have a computer, please refer to ““Calibrating Without a Com-
puter” on page 28" for front panel setup.

CALIBRATING WITH A COMPUTER

Included in your shipment of the EF1210 is a diskette containing the EFPanel Control
Software and a PDF version of the EFPanel User Manual, which includes installation
instructions. Install EFPanel and use it to calibrate the EF1210 with a computer.
Also included is a hardcopy of this manual. This control software and manual may be
changed and updated periodically, so please visit our website at http://www.aspi.com
for the most recent versions.

CALIBRATING WITHOUT A COMPUTER

In Calibration mode, theeSup LED will blink to let you know which setup step you

are currently executing. The different modes are shown in Table 3 below. Press the
Aux IN LEVEL/SETUP button to move from one Calibration step to the next. When

you have finished Calibration Step 5, press the AN LEVEL/SETUP button again to

exit Calibration mode; any changes that you made will be saved as the default power-
on settings when you exit the Calibration procedure.

If you miss a Calibration step or lose your place and get to the wrong Calibration step,
you may either continue and come back to the missed step later or exit Calibration
mode (by pressing ¥ IN LEVEL/SETUP button repeatedly until theeBup LED is no

longer illuminated), re-enter Calibration mode, and resume Calibration at the step that
you missed. If you wish to exit Calibration mode and discard any changes that you
made, you must cycle power on the EF1210 before exiting Calibration mode.

Legend: (O tepott g LED On § LED Blinking . Button

Figure 10.Legend for calibration drawings.

SETUP
CALIBRATION MODE &3
Mic Input Calibration 8T1UP LED blinks once per period
ZONE Output Calibration Srup LED blinks twice per period
AEC REeF Input Calibration 8T7UP LED blinks three times per period
Calibrating for Playback and Recoid e1®p LED blinks four times per period
Zone/Reference Setup EBJP LED blinks five times per period

Table 3:Visual indication of calibration mode.

28
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Note One period equals the number of blinks per step plus one off-time.

CALIBRATION STEP 1: CALIBRATING MICROPHONE INPUT CHANNELS

1.1. Press and hold theu& IN LEVEL/SETUP buttonand the NPUT SELECT button for
two seconds to enter configuration mode of the EF1210. For Calibration Step 1,

the STuP LED will blink once per period. For this step you will need a Sound
Level Meter (SPL Meter).

STEP 1.1: Press and
hold AUX IN LEVEL/
SETUP buttonand
INPUT SELECT for 2
seconds to enter
configuration mode

STEP 1.3:
press to select
channel for
calibration

"""" LEDs light to

. indicate which

LED blinks . channel is selected
once for N
microphone
calibration

\y

LEVEL AUXIN  REF  INPUT
REMOTE N,LliIE ADJUST LEVEL ~SELECT SELECT SETUP Aic A;C r 2 3 4 5 6 7 8
Q00000 O +@ @ e o o BLOOOOLPOOOOO
0320d8-12 -7 -3 0 320 SETUP —~—
STEP 1.7: adjust T T
level until 3 green Q ink noise to both zon
and 1 yellow LEDs STEP 1.2: press to P oise 10 both zones

are lit (repeat for
each channel)

select noise source

O O no noise generated

@ QO pink noise to zone A

noise level
measured at mic
should be at the
appropriate SPL

level from Table 3

O g pink noise to zone B

Figure 11.Calibrating Mic Inputs

1.2. If necessary, press thefRSELECT button to select which zone the pink noise is
being played in.
* When you first enter configuration mode, pink noise is played in both Zone
A and Zone B.
*  Press IRF SELECT for no pink noise in Zone A or Zone B.
* Press IRF SELECT again for pink noise in Zone A.
* Press IRF SELECT again for pink noise in Zone B.
* Repeated pressing oERSELECT will cycle through these four modes. See
Figure 11 on page 29.
1.3. Press thenbuTt SELECT button to choose the input channel.
1.4. Set the SPL meter (Sound Level Meter) to C weighted, slow response. Choose
the appropriate dB SPL range using Table 4 below based on microphone type
and the talker’s distance from the microphone.

MICROPHONE TYPE TYPICAL DISTANCE FROM SPL LEVEL
TALKER (FT.) (dB)
Lavalier 6 inches to 1 foot 89 dB SPL|
Gooseneck 1-2 feet 77 dB SPL
Boundary or other tabletop 2-3 feet 73 dB SPL
Ceiling 4 or more feet 69 dB SPL

Table 4:Typical distance from microphone to talker and appropriate dB SPL level.

1.5. Place the SPL meter beside the microphone. Point the SPL meter and the micro-

ASPI Digital - The Sound of DSP
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phone toward the loudspeaker.

Note Itis vital to move the SPL meter and/or microphones so that each
microphone sees the correct dB SPL acoustic level as you are cal-
ibrating. Do not assume that because the first microphone sees
the dB SPL level, all other microphones will see the same level
(unless they are moved to occupy the same location as the first).

1.6. Adjust the loudspeaker volume so that a nominal dB SPL level based on Table 4
is registered at the microphone.

Note Always double check the microphone level with normal speech
once the microphones are in normal operating position. Actual
speech levels may vary depending on room reverberation, etc.
Verify that you set a reasonable level (three green LEDs and one
solid yellow LED, or 0 dB) by actually talking and looking at the
meter.

1.7. Use the EVEL AbJusTbuttons to adjust the channel input gain until 3 green and
1 yellow (or 0 dB) LED are lit on thelbuT SGNAL LEVEL METER.

1.8. Repeat steps 3 - 7 for all input channels.

1.9. Return all microphones to their normal operating location and orientation.

Note use caution if the microphones lie in two acoustically separated
zones and you are only calibrating one zone. As you cycle through
microphones that lie in the other zone, no activity will be indicated
on the NPUT SGNAL LEVEL METER

CALIBRATION STEP 2: CALIBRATING ZONE OUTPUTS

2.1. Once all input channels have been calibrated, presssthéNA_EVEL/SETUP
button again to switch to Zone Output calibration. For Calibration Step 2, the
SeTup LED will blink twice per period.

This step sets the nominal output level of the Zone Outputs to match your room
audio equipment. This step also lets you mark the maximum room loudspeaker
amplification level permissible without violating the room acoustic gain limit.
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STEP 2.6: press
to select
channel;
check level LEDs light to
LED blinks indicate which
twice for Zone *, channel is selected
calibration 4

)
LEVEL AUXIN  REF  INPUT
POWER INPUT REMOTE N/LLEIE ADIUST LEVEL SELECT SELECT SETUP Aic AEC 1 2 3 4 5 6 7 8
(X000 (CO0000D O +@ @ e e 06 HOOOOXZOOOOO
12 7 3 0320d8-12 -7 3 0 3;\/\ ’> SETUP ] “—~—
STEP 2.6: adjust external STEP 2.3a: press STEP 2.3b: STEP 2.2: QQ noise to both zones (recommended)

amplifiers/loudspeakers so that Y if amp expects press A if amp press to select
no more than 3 green LEDs are consumer level expects 0 dBu noise source g O noise to zone A
lit (repeat for each channel) input (-10 dBV) balanced input O Q ¢ B
noise to zone

Figure 12.Calibrating Zone outputs

2.2. Press the® SELECT button to choose which output is being calibrated. A nom-
inal level noise signal is played through the selected Zone output(s).
* When the EF1210 first enters Zone Output calibration, the AEC A and AEC
B LEDs are lit, indicating that both zones will be calibrated. Use this if you
want to calibrate both zones at the same time.
» If you want to calibrate only Zone A, press therFSELECT button to select
Zone A. Only the AEC A LED lights, indicating Zone A.
» If you want to calibrate only Zone B, press tterBELECT button again to
select Zone B. Only the AEC B LED lights, indicating Zone B.
2.3. Check the specifications of your room audio amplifier input:
» Ifit expects consumer level (-10 dBV) input, press tBgdL ADJUST
DownN button once.
» Ifit has a balanced input connector and expects 0 dBu input level, press the
LeveL Abjust UP button once.
More precise level adjustments can be made with the RS-232 commands (see the
GAINZ command on page 68 of the Command Set Reference.
2.4. If you selected only one of the Zone Outputs, repeat for the second Zone Output.
For visual instructions, refer to Figure 12 on page 31.

Check Acoustic Gain.

2.5. At this point you are ready to calibrate the absolute maximum room audio ampli-
fication level. For this step, you should ensure that the microphones have been
returned to their normal operating location and orientation. This procedure uses
a known nominal electrical noise signal level at the zone output to let you see if
any of the microphone input channels will exceed the permissible acoustic gain
during normal conferencing operation. The level of this noise signal is such that
if any microphone input channel registers more than three green LEDs on the
EF1210 NPUT SGNAL LEVEL METER, the acoustic gain limit of that microphone
channel has been reached. This represents the maximum amplification that may
be applied to the room audio. The room audio may be run at any level below this
threshold, but should not be amplified beyond this level unless the acoustic gain
is reduced by some other means (See “Acoustic Gain” on page 44).

All microphones should be checked in this step as verification that no micro-
phone inputs or zone outputs have been miscalibrated.
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As above, both Zones can be adjusted at the same time (both AEC A and AEC B
LEDs will be lit indicating Zone A and Zone B). This is recommended because
you can check all Input Channels at the same time. Alternatively, if necessary,
you may select either Zone by pressirerBeLECT until the appropriate AEC

LED is lit and check one Zone at a time.

Note. You should start by selecting (using tkeuTt SELECT button) and
checking the microphone input channel which is closest to the
loudspeakers or the microphone which might be expected to pick
up the most acoustic energy from the loudspeaker audio, as appro-
priate. Check the acoustic gain of this microphone using Step 5,
then quickly step through each of the microphone channels (step 6)
to verify that no other microphone has a stronger signal.

Adjust the external room audio amplifiers/loudspeakers until either:

* The loudspeaker audio level is about to become uncomfortably loud.

OR

* Three green LEDs on the EF12NPUT SGNAL LEVEL METER are lit, but
the first yellow (0 dB) LED is not lit for the chosen input channel

2.6. Next, step through the microphone input channels by pressingrtileSELECT
button, while verifying for each channel that the first yellow (0 dB) LED is not lit
on the NPUT SGNAL LEVEL METER
» If the first yellow (0 dB) LED is lit for any channel, turn down the room

audio amplifier on the corresponding Zone Output or turn down the gain on
that microphone channel.

Note Do not turn up the room audio level at any point after Step 5.

2.7. When all input channels have been checked, you can mark the positions of the
volume controls on the room audio amplifiers and note that this is the absolute
maximum amplification that may be applied to room audio. This maximum
amplification will be referred to in this manual as the amplifier acoustic gain

limit.

Note The volume control may be set at a lower level than this marked
position (amplifier acoustic gain limit), but must not be set higher
or the performance of the echo canceller will be suboptimal.

During normal operation, the zone output levels will be set 6 dB lower than the
selected level (amplifier acoustic gain limit) to allow the EF1280€L ADJUST con-

trols to apply a volume adjustment to the room audio signal in the range +6 dB to -12
dB.

Refer to Figure 12 on page 31 for further explanation.

CALIBRATION STEP 3: CALIBRATING AEC REFERENCE INPUTS

3.1. Once the Zone Output channels and room audio amplifier have been calibrated,
press the AX IN LEVEL/SETUP button again to switch to AEC Reference Input
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calibration. For Calibration Step 3, thetspr LED will blink three times per
period.

For this step, you will need a live connection to a remote conferencing site (or
two sites if you are configuring the EF1210 for two AEC reference inputs).

» If you are configuring the EF1210 for operation with one AEC reference
input, you will calibrate the AEC A signal.
» If you are configuring the EF1210 for operation with two AEC reference

inputs, you will calibrate both the AEC A and the AEC B signals.

LED blinks three

times for AEC
Reference calibration
POWER INPUT MOT N/'\lﬂE AL:E}/L%T ALlé\);ET SETEET slgLPELfJ:TT SETUP Aic ASC 1t 2 3 4 5 6 7 8
L3 OOCOOEEXEO O +@ @V e o o HOOOOOOOO0OO
12 7 -3 03200812 7 -3 0 320 SETUP —~
STEP S];: press T

STEP 3.4: adjust to select g O AEC A input selected
level until person reference input

talking at remote souQ_/ O Q AEC B input selected
site rarely flickers

second yellow LED

Figure 13.Calibrating AEC Reference Inputs

3.2. Press BF SELECT to select between AEC A and AEC B. This will be indicated
by the front panel AEC A and AEC B LEDs. During this step, all other LEDs
(INPUT CHANNEL) will be extinguished.

3.3. Have the person at the remote end of the conferencing link sit at a normal dis-
tance from a microphone and talk at a normal level while you observe the signal
activity on the RMOTE SGNAL LEVEL METER

3.4. Adjust the AEC Reference Input by pressing tbesl ADJusTbuttons until the
first yellow (0O dB) LED lights regularly during normal speech at the remote end,
and the second yellow LED flickers occasionally.

3.5. If you are calibrating two AEC Reference Inputs, switch to the other by pressing
Rer SELECT and repeat the calibration for the second reference signal.

Caution! If you skip this calibration step, you will compromise the
performance of the EF1210. The audio coming from the
remote end may be too low, so if you turn up the loud-
speaker to compensate, the acoustic gain will be affected.

Refer to Figure 13 on page 33.

CALIBRATION STEP 4. CALIBRATING FOR PLAYBACK AND RECORD

4.1. Once the AEC Reference Inputs have been calibrated, pygdsiAeVEL/
SETUP again to switch to Playback/Record calibration. For Calibration Step 4,
the STup LED will blink four times per period. This step calibrates tkoe T
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CODEC signal. No other calibration is necessary for Playback/Record.

The To CODEC signal may be adjusted to match the level required by your
codec (or other remote terminal equipment) input.

Note. you may skip this step if you are not using playback and record on

the EF1210
LED blinks four
times for record
and playback
calibration
POWER INPUT REMOTE NA'\LEIE ALSJVL%T Ag;gr SET_E:;T ;’E\‘LPE%TT setup AEC AEC 1 2 3 4 5 6 7 8
3 00000 @00000 O +@ @ ® 06086 HLOOOOODOOOOO
-12 -7 -3 0 320dB-12 -7 -3 0 320 SETUP
STEP 4.2a: J\ STEP 4.2b:
press W to set press A\ to set
CODEC OUT CODEC OUT

level to -10 level to 0 dBu
dBV

Figure 14.Calibrating for playback and record.

4.2. Press thesvEL ADJUSTDOWN button to set the@ CODEC level to -10 dBV.
Press the EVEL ADJusTUP button to set the@ CODEC level to 0dBu. More
precise level adjustments can be made with RS-232 commands (&&NE
command on page 62 in the Command Set Reference.).

Refer to Figure 14 on page 34.

CALIBRATION STEP 5: ZONE/REFERENCE SETUP

5.1. Enter Zone/Reference Setup mode by pressinglA LEVEL/SETUP after step-
ping through the normal configuration sequence. For Calibration Step 5, the

SeTup LED will blink five times per period.
If you are only using a single zone, you may omit this step.

During Calibration Step 5, you may set the EF1210 to use different AEC Refer-
ence Inputs for each channel. The reference signal used with channel 1 will be
used as Zone A output, and the reference used with channel 8 will be used as
Zone B output. Microphones on the input channels must be placed in the sound
field of the appropriate Zone output for the EF1210 to operate correctly; other-
wise echoes will not be cancelled. In other words, if for example the microphone
on channel 3 is in the soundfield of the loudspeaker connected to the Zone B out-
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put, channel 3 must be configured to use Reference B (AEC B) as its reference.

Note If you are using only one reference signal (Reference A), all
microphones must be configured to use that reference signal. If
you are using two reference signals (Reference A and Reference
B), Input Channel 1 must be associated with Reference A (AEC A)
and Input Channel 8 must be associated with Reference B (AEC
B). The other 6 microphones can be associated with either refer-

ence.
STEP 5.3: press to
select channel for ---=========--
calibration LEDs light to
LED blinks indicate which
five times for %, channel is selected
zone/ref setup A
!
LEVEL AUXIN  REF  INPUT
POWER INPUT REMOTE MOTE ADIUST LEVEL SELECT  SELECT SETUP Aic ASC 1 2 3 4 5 6 7 8
X3 (©O0000D)C0O0000) O +@ @ ® 0686 HOOOOLPOOOOO
12 7 3 0320d8-12 -7 -3 0 320 SETUP ——

STEP 5.2: press to {Q O  zone A selected
select reference zone
O {Q} zone B selected

5.2. Use the BF SELECT button to select an AEC Reference (AEC A or AEC B) to be
used with the channel indicated by the Input channel LEDs. The AEC A or AEC
B LED will illuminate to indicate the selected reference.

5.3. Press thenbPuT SELECT button to select the next input channel, and select AEC A
or AEC B as reference for that channel. Continue until all eight input channels
have been configured.

5.4. You may now exit configuration mode and resume normal operation by pressing
the Aux IN LEVEL/SETUP button.

Refer to Figure 15 on page 35.

Figure 15.Zone/Reference Setup

Note once you enter setup from the front panel, the configuration will
be saved as the power-on default once you exit setup. If you wish
to discard any changes you made, you must cycle power on the
EF1210 before you press thet®p button to exit Setup.
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MOUNTING THE EF1210

The EF1210 can be mounted in a rack enclosure using four large screws (10-32 x 1/
2") included with the unit. One EF1210 fits in a single rack space.

Recommendation While not required, it is prudent to leave a single rack space in between the EF1210

For Easy Access and other units in your rack. This not only is a good design practice, but also gives
you easier access to the backpanel. If you cannot leave a single rack space, mount the
EF1210below units that are longer in length so that you can access the Phoenix con-
nectors on the backpanel more easily.

Instructions for

Locate the cable clamp on the back panel of the EF1210 above the RS-232 port.

Securing Power » Remove the screw and thread the power cord through the cable clamp.
Supply to Back of » Attach the cable clamp to the back panel of the EF1210 and tighten the screw.
EF1210 Align the clamp so that the power cable does not interfere with the connectors on

the EF1210 backpanel.
e Plug in the power supply.
* We recommend that you also Ty-wrap the power supply to the rack.

Thread power cable through cable clamp and attach to T
EF1210 back panel for strain relief on the power supply. (i \,:,

ASPI BUS IN Iﬁl
AENEMESEWLEEEE > > Wumwu (]
ON
FEERERARAA0RAAAREEEY [ET] & F gl gelol =g =l=]
INE LINE LINE LINE LINE I
ASPI BUS OUT

Figure 16.Attaching a cable clamp to the back panel of the EF1210

The purpose of securing the power supply to the back panel is so that if the power
supply were to drop, it would pull where the cord is attached with the cable clamp and
not pull the plug out of the EF1210.
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Caution!

Caution!

Caution!

Caution!

Caution!

Caution!

Caution!

Caution!

Do not use any other power supply other than the one provided
with this unit.

Failure to use all four screws to attach the EF1210 to the rack
may result in uneven loading and cause a safety hazard.

Ensure that the power supply is securely located such that it can-
not become dislodged and fall. Such a fall could cause personal
injury or equipment failure.

When mounting an EF1210 in a rack, consideration should be
given to airflow and operating ambient temperatures inside the
rack. To ensure safe operation of the EF1210, ambient operating
temperatures inside the rack should not exceed 50 degrees Cel-
sius. Allow 2 inches of open space in front of the EF1210, two
inches on either side, and four inches behind the unit for proper
ventilation. Equipment should not be installed in the rack in such
a way as to interfere with the ventilation of the EF1210.

The EF1210 enclosure is designed to maintain a 1/4” clearance

above the top of the unit. Do not install or stack EF1210s in such
a way as to defeat this clearance.

Do not block the vents on the sides of the EF1210.

Consideration should be given to the connection of the equip-
ment to the supply circuit and the effect that overloading of cir-
cuits could have an overcurrent protection and supply wiring.
Appropriate consideration of equipment nameplate ratings should
be used when addressing this concern.

Reliable earthing of rack-mounted equipment should be main-
tained. Particular attention should be given to supply connections
other than direct connection to the Branch (use of power strips).
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OPERATING THE EF1210

USING THE EF1210 WITHOUT RS-232 CONTROL

Changing Level
Display on Ineutand
RemoTe LED Meters

Adjusting Volume in
Zones

Adjusting Playback
Levels

Muting

Splitting zones

When the EF1210 is in normal operating mode, pushingutherISELECT button will

allow you to see levels of each input channel onnket LED meter. The green

LED corresponding to an input channel will light if the levels of that channel are cur-
rently displayed on thesput LED meter. In the same way, pushing therBELECT
button will allow you to see the levels of each reference input ongiiet LED

meter. A yellow LED will indicate which reference (AEC A or AEC B) is displayed
on the meter.

The reference LEDs (AEC A or AEC B) do double duty. They not only indicate
which Reference Input is currently displayed on tee'&re LED meter, but also
indicate which Zone Output is affected when tie&L ADJusTbuttons are pressed.
The AEC A LED indicates thatahE A's volume is being adjusted by the\eL
ADJUsTbutton. The AEC B LED indicates thabie B’s volume is being adjusted

by the LEVEL ADJusTbutton. The output levels can be adjusted up to 6 dB above and
12 dB below the nominal zone output level. The nominal zone output level is 6 dB
below the level selected in Calibration Step 2: Calibrating Zone Outputs.

The Aux IN input and Rc output signals are preset to -10 dBV signal levels. The
level of the Asx IN signal may be adjusted during normal operation to compensate for
low or high audio level from an external playback device.

1. During normal operation, press and hold thux AN LEVEL/SETUP button while
using the EVEL ADJUSTbuttons to adjust the level of the playback signal. The
level-adjusted Ax IN signal is mixed with the ¥ix IN signal (nominally 0dBu)
and sent to the@ CODEC connector. It is also mixed with the AEC A signal
and played over the Zone A output.

To mute channels while using the EF1210 without RS-232 control, for push-to-talk
microphones for example, we suggest using the mute control capability on the mixer
rather than using a microphone with mute built inside it. The AEC will perform bet-

ter using this method because it allows the speech to be processed inside the EF1210
before being muted instead of totally cutting off the speech so that the AEC has to
readapt when the microphone comes on again.

Calibrate using calibration procedures. When using more than one zone, refer to
“Calibration Step 5: Zone/Reference Setup” on page 34 to associate each microphone
input channel with a reference. If you are using two reference signals (Reference A
and Reference B), Input Channel 1 must be associated with Reference A (AEC A)
and Input Channel 8 must be associated with Reference B (AEC B). The other 6
microphones can be associated with either reference
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USING THE EF1210 WITH RS-232 CONTROL

Serial Port Setup

Changing Level

Display on Ineutand

RemoTe LED Meters

You can control all of the EF1210’s features with an RS-232 remote control device.
The instructions below explain which RS-232 commands are needed to accomplish
each function. Users may not need to know these commands, since they may be hid-
den behind the user interface of the remote control device. A full Command Set Ref-
erence is provided at the end of this manual starting on page 53.

For RS-232 control, use an RS-232 cable — do not use a null modem. Refer to “Con-
nector Pinouts” on page 88 for pin connections for the RS-232 cable. The RS-232
port on the remote control device should be set to 9600, 8-N-1.

When the EF1210 is in normal operating mode, the input channel level displayed on
the NPUT LED meter can be checked and adjusted using the following commands
from the RS-232 command set:

Command Description Effects

SELECTIn Set front panel The level of input channe&l will be
INPUT LED meter to | displayed on theNpuT LED meter
display input chan- | and the green LED of the channel wijll
neln. light.

SELECTI? Request current The EF1210 returns channelwhich

assignment of front | indicates that the front panelduT
panel NPUT LED LED meter is currently set to display
meter. input channeh.

nranges from 1 to 8.

When the EF1210 is in normal operating mode, the Reference Input level displayed
on the EMOTE LED meter can be checked and adjusted using the following com-
mands from the RS-232 command set::

Command Description Effects

SELECTR Set front panel The level of Reference inpatwill be
ReEMOTE LED meter | displayed on the BuoTE LED meter
to display Reference| and the yellow LED of the reference
inputc. will light.

SELECTR? Request current The EF1210 returns Reference inpu

assignment of front | which indicates that the front panel
panel RRMOTE LED RemMOTE LED meter is currently set tq
meter. display Reference inpuat

cis either A or B.
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Adjusting Volume in The volume in the zones can be checked and adjusted using the following commands

Zones from the RS-232 command set:
Command Description Effects
GAINZcx Set zone output Zonec output gain set to x dB; yellow
gain to x. LED on AECc will light.
cis either A or B.
x ranges from 0 to 20 dB.
GAINZc? Request zone out- Current gain for zone s returned to
put gain. remote control device.

Note. See the “GAINZc - set ZONE output gain on output ¢” on page 68
for a more detailed description of the zone output gain x.

During normal operation, the zone output levels will be set 6 dB lower than the
selected level (amplifier acoustic gain limit) to allow the EF1280€L ADJusTcon-

trols to apply a volume adjustment to the room audio signal in the range +6 dB to -12
dB.

Adjusting Playback The Aux IN input and Rc output signals are preset to -10 dBV signal levels. The

Levels level of the Aux IN signal may be adjusted during normal operation to compensate for
low audio level from an external playback device. The playback level can be adjusted
using the following commands from the RS-232 command set:

Command Description Effects
GAINPx Set playback input | Playback input gain set to x dB.
gain to x. x ranges from 0 to 15 dB.
The default is 8 dB.
GAINP? Request playback Current gain for playback is returned
input gain. to remote control device.

Note. See the “GAINP - set PLAYBACK input gain (on AUX IN input)”
on page 65 for a more detailed description of the playback input
gain X.

Muting The channels on the EF1210 can be muted using the RS-232 command set. Using the
MUTEI command will mute the outgoing audio omE OuTPUT of the channel that
is muted. The MTE ALL LED will light only when all channels are muted.

Command Description Effects

MUTEIn Mute channeh Outgoing audio on channelis muted.

MUTEI* Mute all channels All channels are muted; theTALL
LED lights.
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Wideband NC vs.
AEC mode

Splitting zones

Having the option to turn the AEC off for wideband noise cancellation is particularly
useful when used in a system that has both conferencing capabilities and sound rein-
forcement. For this system, we suggest programming the remote control device to
turn on the AEC on each channel of the EF1210 if the room is being used for a confer-
ence (when the phone or CODEC is connected). At any other time, program the
remote control device to turn on wideband noise cancellation for sound reinforce-

ment.

Command Description Effects
SR16 Set sample rate to 16 The normal operating mode is 16
kHz. kHz. In this mode, AEC can be
enabled or disabled.
SR48 Set sample rate to 48 The wideband mode (48 kHz) is prof
kHz. vided for applications that require

high-fidelity noise cancellation. In
this mode, AEC is disabled.

SR? Request sample rate Current sample rate is returned t(
remote control device.

Use EF Panel Control Software to calibrate the EF1210. On Calibration Step 5 when
using more than one zone, associate each microphone input channel with either Ref-
erence A or Reference B. If you are using two reference signals (Reference A and
Reference B), Input Channel 1 must be associated with Reference A (AEC A) and
Input Channel 8 must be associated with Reference B (AEC B). The other 6 micro-
phones can be associated with either reference
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TROUBLESHOOTING

NO OUTPUT TO LOUDSPEAKERS IN ZONE

You can’t hear the
remote end.

Check the RMOTE LEVEL INDICATOR of the zone (use theeR SELECT button to

switch between Reference A and Reference B. If the LED graph meter shows activ-
ity, the EF1210 is receiving a signal. In this case, the problem is between the EF1210
and the loudspeaker.

If there is no activity on the BMOTE LEVEL INDICATOR, the EF1210 is not receiving
a signal. In this case, the problem is between the EF1210 and the microphone(s) on
the remote end.

Check the CODEC (or EF200) output by connecting it directly to the amplifier or
powered speaker. If you hear nothing, the EF1210 is not causing the problem and the
source of the problem is elsewhere in the system.

Make sure the CODEC or EF200 is connected to the appropriate reference input
(AEC A or AEC B) from the appropriate zone.

Make sure the CODEC or EF200 is turned on.
Make sure everything on the remote end is working properly.
Make sure the cables are not broken. Check the cable pinouts.

If you see signal activity on theEROTE signal meter, make sure the appropriate zone
output (ONE A or ZONE B) is connected to the amplifier or powered loudspeaker
input.

Make sure the amplifier or powered loudspeaker is on and that the volume is at an
appropriate level. If the zone output level needs adjusting, choose the appropriate
zone by pressing theeR SELECT button on the front panel. The yellow AEC A or
AEC B LEDs indicate not only the reference input but also the corresponding zone
output.

Caution! wnen adjusting amplifier or powered loudspeaker levels, be
careful not to exceed the maximum amplification level that
you took note of in the Zone Output calibration (see “Check
Acoustic Gain” on page 31).

NO OUTPUT TO REMOTE END

Remote end can’t
hear you.

Check each microphone’s level on theUT LEVEL INDICATOR to make sure there is
activity when you speak into the microphone. You can display each microphone’s
input level by using thenPuT SELECT button to cycle through each microphone. If

the NPUT LEVEL INDICATOR shows activity when you speak into the microphone, the
EF1210 is receiving the microphone signal. This means the remote end is not receiv-
ing a signal from the EF1210.
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Check LNE OuTPUTS by connecting each output to the amplifier or powered loud-
speaker in the appropriate zone (turn the loudspeaker down to avoid howling). If the
loudspeaker emits sound when you speak into the microphone, the signal is making it
through the EF1210. This means there is a problem with the automixer, CODEC, the
CODEC connection, or a device on the remote end.

If the INPUT LEVEL INDICATOR does not display activity, the EF1210 is not receiving
the microphone signals. This means there is a problem with the microphone.

If the microphones you are using require phantom power, make sure it is enabled on
the appropriate channel on the EF1210 DIP switches. Make sure the phantom power
voltage is compatible with the microphone.

Make sure the automixer output is connected to the CODEC or EF200 input.
Make sure the CODEC or EF200 is turned on.

Make sure everything on the remote end is working properly.

Make sure the cables are not broken. Check the cable pinouts.

Make sure the microphone is plugged into the appropriadéLMiE INPUT.
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RESIDUAL ECHO

Reverberation vs.
Echo

Finding the Source
of Echo

Acoustic Gain

You may hear residual echo if system levels are not set properly. Improper level set-
tings anywhere in the audio path can introduce nonlinearities that hamper the opera-
tion of the EF1210. If you hear residual echo, one of the following conditions may be
causing the problem.

Do not confuse the residual echo of remote speech with the reverberation of local
speech. Reverberation of local speech is caused when the speech signal arrives at the
microphone via several paths (the direct path and multiple reflections from surfaces in
the room). This is a local room phenomenon that gives the talker’s voice a hollow or
resonant sound (as heard at the remote end).

Reverberation is not an artifact of the echo canceller. It is mainly affected by the dis-
tance of the microphone from the speech source and by the resonances of the room.
While reverberation can be unpleasant, it is not compensated for by the AEC, which
only removes reflections of remote speech. If the remote end complains that they
hear echo, ensure that they are referring to hearing their own voice and not echoes of
local talkers.

You cannot remove the effects of reverberation by changing the EF1210’s settings,
but you can minimize reverberation by moving microphones closer to talkers and, if
necessary, adding acoustical treatment to the room.

Try muting one channel at a time to see if the echo goes away when a particular chan-
nel is muted. You can mute the channel by usingtb& El command on the

EF1210 or by muting it on the automixer (turn down volume of the microphone on
mixer or use the logic port control). If you find that the echo goes away when a par-
ticular channel is muted, the microphone may not be calibrated correctly. Check one
or more of the following issues.

The most common cause of poor echo cancellation performance is incorrectly
adjusted acoustic gain. This may be explained as follows. The reference signal seen
by the AEC is sent to the Zone output, where it is amplified and sent to the room loud-
speakers. The loudspeaker audio is coupled into the room microphones acoustically,
through direct and reflected acoustic paths, and perhaps also through mechanical cou-
pling. The microphone signal is then amplified and sent to the AEC as the local
microphone input signal. The acoustic gain of a microphone channel refers to the rel-
ative levels of the signal sent to the Zone output (before any amplification) and the
level of this signal that is reflected as the microphone input (after microphone ampli-
fication).

If the electrical level of the reflected signal picked up by microphone is the same as
the level of the electrical signal sent from the AEC to the Zone output, the acoustic
gain of this microphone channel is said to be 0 dB. If the reflected signal picked up
by the microphone is higher than the level of the signal sent to the Zone output, that
microphone channel has positive acoustic gain. The more positive the acoustic gain,
the harder the AEC must work to determine which signal is an echo and which is a
local speech signal.
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Acoustic Gain Acoustic gain failure can be caused through a number of mechanisms:

Failure 1. The most common is excessive amplification of the remote (reference) signal at
the local Zone output. This may be explained as follows. If the reference signal
is too low coming into the EF1210, the room audio amplifier will need to be
turned up to compensate and bring the room audio to an acceptable level. For
example, if the reference signal is 12 dB too low (just barely lighting the first
green LED on the BMOTE SGNAL LEVEL METER), the room audio will need to
be amplified by approximately 12 dB to bring it to a reasonable listening level.
This adds 12 dB to the acoustic gain, which will most likely cause it to exceed the
amplifier acoustic gain limit (See “Check Acoustic Gain” on page 31.). This sit-
uation can be remedied by proper calibration of the Reference input signal.

2. Another common cause of acoustic gain failure is excessive microphone amplifi-
cation. For example, if a microphone is "hot" by 6 dB, then the reflections of the
Zone output signal which are picked up by the microphone will be amplified by 6
dB more than necessary. This adds 6 dB to the acoustic gain, which may be suf-
ficient to cause acoustic gain problems. This situation could easily arise if, for
example, the conferencing equipment is set up so that participants are too far
from the microphone. In such a situation, after correct microphone setup the
local microphone audio level may be too low because of the distance from the
talker to the microphone. The microphone audio will most likely also be muddy
and reverberant. The installer or user may try to solve these microphone audio
quality problems by turning up the microphone amplification, thus adding to the
acoustic gain. This problem can be remedied by proper microphone selection
(pickup pattern, directionality) and placement, coupled with proper microphone
calibration.

3. A third common cause of acoustic gain problems is excessive coupling between
loudspeaker audio and microphones. This can be addressed by reducing the
microphone coupling, either by positioning microphones so that their pickup pat-
terns are biased away from the loudspeaker audio (and direct reflections of loud-
speaker audio), repositioning loudspeakers, or reducing the loudspeaker
amplification.

In summary, it can be seen from the above that any amplification applied between the

reference input and the microphone inputs can add to acoustic gain problems. To

avoid problems, ensure that the Reference input signal (as reflected amtbeeR

SIGNAL LEVEL METER) is not too low, and the microphone input signal (as reflected

on the NPUT SIGNAL LEVEL METER) is not too high. Run the built-in EF1210 Acous-

tic Gain test to verify that you do not have acoustic gain problems (See “Check

Acoustic Gain” on page 31.).

In-Conference If you experience residual echo problems during a conference, you can quickly check
p p g q y
Quick Check that the reference and microphone levels are calibrated and not causing acoustic gain
problems by observing the signal level meters as follows.

While the remote end is speaking and everyone on the local end is quiet, observe the
activity on the RMOTE SGNAL LEVEL METER. Remote speech should illuminate the
first yellow (0 dB) LED regularly, and the second (+3 dB) LED occasionally. Step
through the microphone input channels by repeatedly pressingrtbe $ELECT

front panel button while the remote end is speaking (the local end must be silent dur-
ing this check), and observe the activity on theulr SGNAL LEVEL METERfor each
microphone channel in response to the remote talker. If any microphone channel
exhibits greater signal level activity than that shown on thed®E SIGNAL LEVEL
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Excessive
Microphone
Amplification

Insufficient
Microphone
Amplification

METER, this indicates a possible problem with the acoustic gain on that microphone
channel.

If this excessive coupling activity level is evident on only one microphone input chan-
nel, that microphone channel should either be redirected to reduce coupling to loud-
speaker audio, or recalibrated as it will need to be turned down. If the excessive
coupling activity is observed on all (or most) microphone channels, then this indicates
either that the room audio is too loud or the reference signal may need to be recali-
brated (this will be indicated by observing low activity levels on th@dRE SGNAL

LEVEL METER).

Note. Before you readjust the Remote input levels, check to make sure
you are looking at the correct remote input level (AEC A or AEC
B) on the RMOTE LEVEL INDICATOR Check to make sure that the
microphone that you are looking at is in the zone that you think it
is in and that you are looking at the correct channel on tire/t
LEVEL INDICATOR

For the EF1210 to adapt effectively, saturation (overload or clipping) must not occur
at the A-D converter supplying the microphone input. Saturation introduces nonlin-
ear signal distortions into what the AEC expects is a linearly echoed version of the
remote speech.

Nonlinear distortion causes a degradation or divergence of the AEC’s internal model
of the room acoustics. In this situation, the EF1210 cannot effectively cancel room
echoes and a substantial amount of echo may be heard by the remote party.

Excessive microphone amplification also increases acoustic gain (See “Acoustic Gain
Failure” on page 45.). You can check for excessive microphone amplification by
observing the front panelibuTt LEVEL INDICATOR during a normal conference. The

first yellow LED should illuminate frequently. If the second yellow LED is illumi-
nated constantly during normal speech or if the red LED illuminates or even flickers,
reduce the microphone input level.

Note. Before you readjust the microphone input levels, check to make
sure you are looking at the correct channel on treulr LEVEL
INDICATOR Check also to make sure that you are looking at the
correct corresponding reference input level on tE&I®TE LEVEL
INDICATOR

Note. If you adjust the M/LINE INPUT level, you will affect the acoustic

gain. Check to make sure that the acoustic gain limit is not
exceeded. See “Check Acoustic Gain” on page 31.

Grossly insufficient microphone gain degrades EF1210 performance and weakens the
out-bound speech power level. This has the effect of reducing the signal-to-noise
ratio of the microphone signal, which is analogous to raising the background noise
level in the room. Because this noise is uncorrelated with the echoes within the room,
the EF1210’s ability to adapt and cancel echoes is compromised.

A second effect of insufficient microphone gain is that the power of the microphone
input signal may be substantially lower than that of the remote input signal. This
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Loudspeaker
Nonlinearity

reduces the ability of the decision logic to determine whether the AEC should be in
transmit, receive, or double-talk mode. This effect may reduce the effectiveness of
the EF1210 in canceling echoes.

You can check for insufficient microphone amplification by observing the front panel
INPUT LEVEL INDICATOR during normal conferencing conversation. The first yellow
LED should illuminate frequently. If thewbuT LEVEL INDICATOR never illuminates
beyond one or two green LEDs during normal speech, increase the microphone’s
input level.

Note. Before you readjust the microphone input levels, check to make
sure you are looking at the correct channel on treulr LEVEL
INDICATOR Check also to make sure that you are looking at the
correct corresponding reference input level on tE&I®TE LEVEL
INDICATOR

Note. If you adjust the M/LINE INPUT level, you will affect the acoustic

gain. Check to make sure that the acoustic gain limit is not
exceeded. See “Check Acoustic Gain” on page 31.

Overdriving the loudspeaker may distort the zone output signal and cause ineffective
AEC operation. The EF1210 relies on the linearity of the acoustic feedback path —
D-A, amplifier, loudspeaker, microphone, and A-D — to cancel acoustic echoes. If
you overdrive the loudspeaker, the acoustic reflections picked up by the microphone
do not match the signal fed to the loudspeaker. They are distorted copies of this sig-
nal. The EF1210 cannot effectively cancel this distorted signal.

If you suspect the loudspeaker is introducing nonlinearities into the room acoustic
path, take these steps to minimize its influence on the echo canceller.

» Keep the loudspeaker’s volume level at less than three-eighths of full scale. If
higher volume is required, the EF1210 should operate effectively at volume set-
tings of up to 50 percent of full scale. At more than 50 percent, most audio sys-
tems and loudspeakers introduce significant nonlinearities. The EF1210 may not
adapt under these conditions, and echoes may be heard.

» If the loudspeaker has a bass control, lower it. Excessive bass canloaosy a
effect that is nonlinear. In addition, excessive bass may cause substantial
mechanical coupling to the microphone through vibrations induced in the hous-
ings and support structures.

* Increase the separation distance between microphones and the loudspeaker. The
EF1210 handles up to 10 dB of acoustic gain between the loudspeaker and the
microphone. You may be exceeding this limit if the loudspeaker is pointed
directly at the microphones or if the loudspeaker volume is excessive (loud-
speaker placement is not critical, but it should not be pointed directly at the
microphones).

REMOTE CONTROL PROBLEMS

If the remote control device doesn’t seem to be affecting the EF1210, there are a few
things you can check. Try sending commands that have a visible impact, like the
MUTEI command (muting all channels will cause themd ALL LED to light). Also,

look for messages from the EF1210, like acknowledgment or error messages, if the
remote control device can display them.
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Check Command
Syntax

Check Device ID

Check RS-232

Make sure the commands that are being sent to the EF1210 have the correct syntax.
If only a couple of the commands aren’t being processed, there may be an error in the
syntax of those commands. Remember, the commands are case sensitive. Com-
mands should be typed with all capital letters. The EF1210 should ERROR#
messages if the commands are typed incorrectly, as long as error messages are
enabled.

Make sure the Device ID of the EF1210 matches the Device ID of the commands that
are being sent. If they don’t match, the EF1210 will ignore all the commands. Try
sending a command to all devices (*** instead of Device Type and Device ID). If
this works but sending commands to a specific device doesn't, the Device ID doesn’t
match.

Make sure the RS-232 cable is connected securely to the EF1210 and the remote con-
trol device. Also, the RS-232 port on the remote control device should be set to 9600,
8-N-1.

CONTACTING TECHNICAL SUPPORT

If these troubleshooting guidelines don't resolve the problem you are experiencing
with the EF1210, please check our web sitépf//www.aspi.comfor the most cur-

rent technical support information (go to Technical Resources, then to Technical Sup-
port). If you have further questions, please contact us at:

Applications Engineering

ASPI Digital

1720 Peachtree St. NW Suite 220
Atlanta, GA 30309-2439

Phone: (404) 892-3200
Fax: (404) 892-2512
Email: help@aspi.com

Before contacting us, please review the warranty and repair policy on page 51.
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TECHNICAL SPECIFICATIONS

MECHANICAL SPECIFICATIONS

Dimensions
Weight
Connectors

ELECTRICAL SPECIFICATIONS
Power

Power Consumption
Phantom Power
Microphone Input

AEC Reference Input
Line Output
Zone Output

Automixer Input
CODEC Output

Playback Input
Record Output
Input Impedance
Output Impedance
Headroom

PERFORMANCE SPECIFICATIONS

Frequency Response

Echo Cancellation Span
Total Cancellation
Convergence Rate
Noise Cancellation

COMPLIANCE

19” (483 mm) W x 8.2" (208 mm) L x 1.75” (45 mm) H (full rack unit)
5.5 Ib.

Audio: Mini (3.5mm) quick connect terminal blocks
RS-232: DB9F
ASPI Bus In/Out: RJ45

100 - 240 VAC; 50-60 Hz
40 W
28V

-30 dBu to +0 dBu/-66 dBu to -33 dBu, nominal
Range is rear panel switch selectable

-20 dBu to +0 dBu, nominal, software adjustable
+0 dBu, nominal

-10 dBV (-8 dBu) or 0 dBu, nominal, selectable +6 to -12 dB via front
panel setup.
-20 dBu to +0 dBu, nominal, software selectable via RS-232 setup.

0 dBu, nominal

-10 dBV (-8 dBu) or 0 dBu, nominal, selectable via front panel setup.
-20 dBu to +0 dBu, nominal, software selectable via RS-232 setup.

-10 dBV (-8 dBu), nominal, software selectable -8 to +8 dB gain
-10 dBV (-8 dBu), nominal

> 10 kOhms

50 Ohms (drives 600 Ohms)

20 dB, nominal

with AEC on: 125 Hz - 7.25 kHz +/- 2 dB
in NC only mode (AEC off): 20 Hz - 22 kHz

200 ms
> 65 dB
30 dB/second
6 dB or 10 dB, selectable

The EF1210 complies with the ITU G.167 Recommendation for AEC, FCC part 15,
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FCC Part 15

€

and CE requirements.

This equipment has been tested and found to comply with the limits for a Class A dig-
ital device, pursuant to Part 15 of the FCC Rules. These limits are designed to pro-
vide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radi-
ate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Opera-
tion of this equipment in a residential area is likely to cause harmful interference in
which case the user will be required to correct the interference at his own expense.

Warnlng! FCC Regulations state that any unauthorized changes or
modifications to this equipment not expressly approved by
the manufacturer could void the user’s authorization to
operate this equipment.

The EF1210 also complies with the CE standards EN50081-1, EN50082-1, and
EN60950. Conformity of the equipment with those guidelines is attested by the CE
mark.
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WARRANTY INFORMATION

What is covered

For how long

What we will do

Limitations

What we ask you to
do

Any defect in materials or workmanship.

Two years.

If your ASPI Digital product is defective and returned within two years of the date of
purchase, we will repair or, at our option, replace it at no charge to you.

If we repair your ASPI Digital product, we may use new or reconditioned replace-
ment parts. If we choose to replace your ASPI Digital product, we may replace it with
a new or reconditioned one of the same or similar design. The repair or replacement is
warranted for either (a) 90 days or (b) the remainder of the original two-year warranty
period, whichever is longer.

ASPI Digital shall not be responsible for special, incidental, indirect, or consequential
damages resulting from any breach of warranty, or under any other legal theory,
including but not limited to loss of profits, downtime, goodwill, damage to or replace-
ment of equipment and property, and any cost of recovering, reprogramming, or
reproducing any program or data stored in or used with ASPI Digital products.

Some states do not allow limitations on how long an implied warranty lasts, or the
exclusion of incidental or consequential damages, so the above exclusions or limita-
tions may not apply to you.

To obtain warranty service for your ASPI Digital product, call us at (404) 892-3200
or fax us at (404) 892-2512 and we will issue a Return Material Authorization number
(RMA#). Use the original packaging materials to return the product. Ship the product
prepaid to:

ASPI Digital

Attention: Warranty Repair

RMA# (Must be on package

1720 Peachtree Street NW, Suite 220
Atlanta, Georgia 30309-2439 USA

Please be sure to include your name, company, address, phone number, and a descrip-
tion of the problem. After repairing or replacing your ASPI Digital product, we will

ship it to you via a surface carrier of our choice at no cost to you. If you wish it

shipped via a specific carrier at your cost, you must arrange it when you obtain the
RMA#.

Repair or replacement of your ASPI Digital product is your exclusive remedy.
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What this warranty
does not cover

No User Serviceable
Parts

State Law Rights

This warranty does not cover defects resulting from accidents, damage while in tran-
sit to our service location, alterations, unauthorized repair, failure to follow instruc-
tions, misuse, fire, flood, lightning, acts of God, or use in those countries where such
use violates Part 779 of the Export Administration Regulations of the United States
Department of Commerce.

If your ASPI Digital product is not covered by our warranty, call us at (404) 892-3200
or fax us at (404) 892-2512 for advice about whether we will repair your ASPI Digital
product and for other repair information, including charges. ASPI Digital, in its sole
discretion, may replace rather than repair your ASPI Digital product with a new or
reconditioned one of the same or similar design. The repair or replacement is war-
ranted for 90 days.

The limited warranties and remedies set forth above are exclusive and in lieu of all
other warranties, whether oral or written, express or implied. ASPI Digital specifi-
cally disclaims any and all implied warranties, including, without limitation, the war-
ranties of merchantability and fitness for a particular purpose.

This product contains no user serviceable parts. Please contact ASPI Digital for
repairs. Attempts to repair this product by an unauthorized technician will void your
warranty.

This limited warranty gives you specific legal rights, and you amy have other rights
that may vary from state to state.
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EF1210 COMMAND SET REFERENCE

The EF1210 Command Set is used to control an EF1210 using an RS-232 remote
control device, such as a touch panel or personal computer. The commands control
enabling and configuring the EF1210’s features.

The EF1210 Command Set also includes messages, which are sent back to the remote
control device. These messages can contain acknowledgment or status messages in
response to EF1210 commands.

This reference describes the syntax of all of the available commands and messages, as
well as the purpose and effects of each of these commands. In short, it provides all
the information necessary to integrate the EF1210 Command Set into a remote con-
trol device.

COMMAND SYNTAX

The EF1210 commands are short strings of text, which are case sensitive. The com-
mands contain a Device Type and Device ID for specifying an individual device in a
chain of ASPI Digital products on an ASPI Bus, so that commands can be targeted at
a specific unit. They also contain a command name, input channel number (in some
cases), and some data to be used by the command. Each command is terminated with
a carriage return*M) character.

Description Number of Characters Range of Values
Device Type 1 0-9,A-Z*
Device ID 2 00-31 **
Command Name  1-7 0-9,A-Z
Channel Number 1, if applicable 1-8, A-B, 0-3, *
Command Data | 0-32 ASCII characters
Terminator 1 M
Device type The Device Type indicates which ASPI Digital product the command is being sent to.

For the EF1210, the device type is always *

Device ID The Device ID is a two digit decimal number indicating the Device ID number of a
specific device. This is the same Device ID that is set by the rear panel DIP switches
on the EF1210. The Device ID must always have two digits, so if the ID is less than
ten, a leading zero is needed. For example, the Device ID for unit 6&’is *

Each EF1210 in a system should have a different Device ID, so they can each be
addressed individually. It's ok for an EF1210 to have the same Device ID as a differ-
ent ASPI Digital product such as an EF200 Phone Add, because they will be differen-
tiated by the device type.

On the EF1210, the Device ID can be a 2 digit number from 00 to 31
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Command name

Channel number

Command data

Sending commands
to multiple devices

The command name is a unique string of characters that indicates which command
the EF1210 should execute. Command names for different products are not necessar-
ily the same, since the function and features of each product are different. A list of
available EF1210 command names is shown in Table 5 on page 55.

The channel number indicates which input channel, reference input, zone output or
memory slot the command is being applied to. It is not included in all commands.
Only commands that need to be applied individually, such asEeommand,

include the channel number. Microphone input channels are denoted in this Com-
mand Set Reference by the charaater Reference inputs and Zone outputs are
denoted by the character.' Memory slot locations are denoted by the charaatér °

The command data is a string of up to 32 ASCII characters which follows the com-
mand name. The allowed content of the command data depends on which command
is being used. Usually, this is only one character because most commands just turn a
feature on or off. Some commands, however, may have several characters worth of
data.

Commands can be sent to multiple devices by replacing the device type or Device ID
characters with thes* character.

Example The following example commands illustrate the different ways you can send com-
mands to multiple devices by replacing the device type and/or Device ID*With *
characters.

Command Effects

C12ACKMODL1 | Enable acknowledgment mode on the EF1210 with
Device ID 12.

*03ERROR1 Enable error messages for devices of all types with
Device ID 3.

C12AEC*0 Disable AEC on all channels on the EF1210 with
Device ID 12.

**SWVER? Request software version of all devices of all types.
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VALID COMMANDS AND MESSAGES

The following table is a list of commands recognized by the EF1210.

Table 5:EF1210 Command List

Command Meaning Page
ACKMOD enable/disable acknowledgment mode 56
AEO enable/disable acoustic echo canceller on channel | 58
AECS set suppression mode on chammel 59
ERROR enable/disable error messages 61
GAINC set CODEC output gain 62
GAINI n set MC/LINE input gain on channel 63
GAINP set playback input gain (onuX IN input) 65
GAINRc set REFERENCEIinput gain on referenae 66
GAINZc set ZONE output gain on output 68
LOCKFP lock front panel (disables front panel buttons) 69
MUTEIn enable/disable mute oniMinput channeh 70
N enable/disable noise cancellation on channel 71
NCLn set noise cancellation level on chanmel 72
PING see what devices are connected to the remote contfoller 13
REFASGNc assign referenceto input channeh
RESETF restore settings to factory default 75
RESTNwWn restore settings from non-volatile memory in memory 76
slotm
SAVENWN save current settings to non-volatile memory in mem-77
ory slotm
SELECTIn set front panel input meter to display input chammel | 78
SELECTR set front panel remote meter to display remote inpu{ 79
channelk
SR change the sample rate of the EF1210 80
SWVER request software version 81
The following table is a list of messages sent by the EF1210 to the host.
Table 6:EF1210 Message List
Message Meaning Pagsg
ERROR# error condition occurred 82
PONG device response ®ING command 83
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ACKMOD - ENABLE/DISABLE ACKNOWLEDGMENT MODE

Remote Commands

EF1210 Messages

Example

If acknowledgment mode is enabled, the EF1210 will acknowledge each command it
receives by repeating the status of the command that was sent. This may be used for
verifying that each command is received and recognized by the EF1210. When
acknowledgment mode is turned off, the remote control device can always request the
status of a parameter by sending a query command, sit®?asNVhen acknowledg-

ment mode is enabled, a query command only generates one message in response.
For example, when you seMLC?, you don’'t getNC?back in addition to the status of

the noise cancellation feature.

Since acknowledgment mode reports the status of the command rather than simply
echoing back the command, you get a verification that the command had the effect
you thought it would. For example, a command that toggles a parameter will give
you the new on or off status, rather than just echoing the toggle command.

The factory default setting fé&kCKMOIs 1 (on).

The following commands can be sent by the remote control device to enable or dis-
able acknowledgment mode.

Remote Command| Effects

ACKMODO Turn off acknowledgment mode.
ACKMOD1 Turn on acknowledgment mode.
ACKMOD2 Toggle acknowledgment mode on or off.
ACKMOD? Request status of acknowledgment mode.

The following messages are sent by the EF1210 in responséokdviOD2om-
mand, or in response to aACKMOBommand when acknowledgment mode is on.

EF1210 Message Message meaning

ACKMODO Acknowledgment mode is currently off.

ACKMOD1 Acknowledgment mode is currently on.

At the beginning of the example, acknowledgment mode is turned off at first. The
remote control device turns on noise cancellation, but does not receive an acknowl-
edgment. The remote control device requests the status of acknowledgment mode,
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turns it on, and then turns off noise cancellation. This time, it gets an acknowledg-

ment.
Remote Command EF1210 Message
C23NC1
C23ACKMOD? C23ACKMODO
C23ACKMOD1 C23ACKMOD1
C23NCO0 C23NCO
C23NC2 C23NC1
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AECN - ENABLE/DISABLE ACOUSTIC ECHO CANCELLER ON CHANNEL N

The acoustic echo canceller is the heart of the EF1210, which eliminates echoes and
acoustic feedback that occur when loudspeaker audio is picked up by room micro-
phones. The only instance when you may want to use this command is when you put
the EF1210 into wideband noise cancellation mode, which can only be enabled if the
AEC is disabled on each channel.

The factory default setting f&kEQ1 is 1 (on).

Remote Commands The following commands can be sent by the remote control device to enable or dis-
able acoustic echo cancellation.

Remote Command| Effects

AEOO Turn off AEC on channei.
nranges from 1 to 8.
AEQ1 Turn on AEC on channel.
AEQ2 Toggle AEC on or off for channel
AEM? Request AEC status for chanmel
EF1210 Messages The following messages are sent by the EF1210 in responsé\Caff command,

or in response to alyECcommand when acknowledgment mode is on.

EF1210 Message Message meaning

AEOO AEC is currently off on channel
AEO1 AEC is currently on on channel
Example In the following example, the remote control device disables the AEC on all channels

on the EF1210 with Device ID number 7. Then it enables the AEC on channel 2 and
requests the AEC status on channel 6 of the same EF1210. Acknowledgment mode is
enabled.

Note. itis possible to use a wildcard (*) for setting AE® 0 or 1 (turn-
ing on/off), but not for querying or toggling.

Remote Command EF1210 Message
CO7AEC*0 CO7AEC*0
CO7AEC21 CO7AEC21
CO7AECG6? CO7AECG60
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AECSN - SET SUPPRESSION MODE ON CHANNEL N TO NORMAL OR AGGRESSIVE.

Suppression Level
Selection

Remote Commands

The EF1210 has been designed and carefully optimized to provide the best possible
balance between removing as much vestigial echo as possible and maintaining natu-
ral, full-duplex performance when both parties speak at the same time or one party
tries to interrupt the other. As designed, the EF1210 should have no difficulty com-
pletely removing audible echo and adapting almost instantaneously to movements
and level changes within the room as long as the EF1210 is set up correctly. How-
ever, it is possible that some room environments may be so harsh as to strain the
boundaries of the operation of the EF1210. This may occur if the room is exceed-
ingly reverberant, the room acoustic gain limit is exceeded, or there is an excessive
amount of background room noise which results in a low signal-to-noise ratio on both
local speech and echo signals.

In conditions of excessive background noise, the signal-to-noise ratio of the local
speech signal can drop so low as make the conferencing system virtually unusable. In
such conditions, it is difficult for the AEC to cancel echoes much below the noise
floor. While the EF1210’s superior noise cancellation subsystem can reduce the
objectionable audible impact of high room noise to make the conferencing experience
more enjoyable and less fatiguing, in certain very harsh conditions this may mean that
the residual echo is now more audible because the noise floor has been so dramati-
cally reduced.

Another difficult situation for the EF1210 arises when the room acoustic gain limit is
approached or exceeded. As the acoustic gain limit is approached, it becomes more
difficult for the EF1210 to adapt to level changes or movement in the room (including
normal conferencing participant movement, movement of papers, etc.) as a result of
which snippets of echo may be heard for longer periods than would be desirable.

Should it be necessary to operate the EF1210 in such hostile conditions, the echo sup-
pression performance of the EF1210 may be enhanced to remove any vestigial traces
of echo, at the expense of doubletalk performance. In aggressive suppression mode,
users on the remote end will hear dropouts and clipping artifacts when they attempt to
talk across a local participant. TAECSncommand may be used to select either
normal suppression mode (default) or aggressive suppression mode if required by
harsh room conditions.

The factory default setting f&kECS1is 0 (hormal).

The following commands can be sent by the remote control device to set the suppres-
sion mode level.

Remote Command, Effects

AECSix Set suppression mode on charnméd x.
X is the noise suppression mode (0 = normal; 1 =
aggressive).

AECS1? Request AECS status for channel
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EF1210 Messages

The following messages are sent by the EF1210 in responsAECS$1? command,
or in response to alyECScommand when acknowledgment mode is on.

EF1210 Message Message meaning

AECS10 Suppression mode is currently normal on channel
n.

AECS11 Suppression mode is currently aggressive on chan-
neln.

Example In the following example, the remote control device sets the suppression mode to nor-
mal on all channels on the EF1210 with Device ID number 7. Then it sets the sup-
pression mode on channel 2 to aggressive and requests the suppression mode status
on channel 6 of the same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message
CO7AECS*0 CO7AECS*0
CO7AECS21 CO7AECS21
CO7AECS6? CO7AECS60
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ERROR - ENABLE/DISABLE ERROR REPORTING

When the EF1210 detects an error (usually a command syntax error), it may report it
using theERROR#nessage. ThHERRORommand enables or disables the error
reporting feature. This is useful for debugging the commands coming from the
remote control device.

The factory default setting f@RRORs 1 (on).

Remote Commands The following commands can be sent by the remote control device to enable or dis-
able error reporting.

Remote Command| Effects
ERRORO Turn off error reporting.
ERROR1 Turn on error reporting.
ERROR2 Toggle error reporting on or off.
ERROR? Request status of error reporting.
EF1210 Messages The following messages are sent by the EF1210 in respons& RRMOR Zommand,

or in response to afFRROR-ommand when acknowledgment mode is on.

EF1210 Message Message meaning

ERRORO Error reporting is currently off.
ERROR1 Error reporting is currently on.
Example In the following example, the remote control device requests the error reporting status

of the EF1210 with Device ID number 7. Then it enables the error reporting of the
same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message
CO7ERROR? CO7ERRORO
CO7ERROR1 CO7ERROR1
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GAINC - seT CODEC OUTPUT GAIN

Remote Commands

EF1210 Messages

Example

The GAINC command sets the CODEC output gain level of the EF1210 to a level
between 0 dB and 20 dB. The output gain setting corresponds to a nominal output
level that ranges from -20 dBu to O dBu, respectively.

The factory default setting f@AINCis 12 (-8 dBu = -10 dBV).

The following commands can be sent by the remote control device to set the CODEC
output gain level.

Remote Command| Effects

GAINCx Set CODEC output gain.
x ranges from 0 dB to 20 dB.

GAINC? Request current CODEC output gain.

The following messages are sent by the EF1210 in respon$eAtN&€? command,
or in response to amAINC command when acknowledgment mode is on.

EF1210 Message Message meaning

GAINCx CODEC output gain is currently x dB.

In the following example, the remote control device requests the current CODEC out-
put gain of the EF1210 with Device ID number 7. Then it sets a new level on the
same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message

CO7GAINC? CO7GAINCO

CO7GAINC4 CO7GAINC4
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GAININ - seT MIC/LINE INPUT GAIN ON CHANNEL N

The GAINI n command sets the IBILINE input gain level on channelof the

EF1210 to a level between 0 dB and 31 dB. This corresponds to a nominal input sig-
nal level between 0 dBu to -31 dBu, respectively for line level. For mic level, this
corresponds to a nominal input signal level between -33 dBu to -64 dBu, respectively.
SettingGAINI n to 0 corresponds to a nominal input signal level of 0 dBu line level,

or -33 dBu mic level. SettinGAINI n to 31 corresponds to a lower nominal input
signal level of -31 dBu line level or -64 mic level.

The purpose of the input channel gain is to bring the signal level of the input channel
to a constant value at the A/D inside the EF1210. For example, if we expect a -10
dBu line level signal or -43 dBu mic level signal at the input of channel 2, we would
set the input gain of channel 2 to 10 dB by sending the com@AdI210 . If we
expect a lower signal level, say -18 dBu line level or -51 dBu mic level, on channel 3
then we would turn up the gain by 18 dB on channel 3. This would be accomplished
by sending the commar@lAINI318 .

The input channel gain is set using EF1210 calibration procedures (See “Calibration
Step 1: Calibrating Microphone Input Channels” on page 29.).

The factory default setting f@AINI nis 0 (0 dBu nominal level expected at input).

Remote Commands The following commands can be sent by the remote control device to seicthe M
LINE input gain level.

Remote Command| Effects

GAINI nx Set MC/LINE input gain on channel.
nranges from 1 to 8.
x ranges from 0 dB to 31 dB.

GAINI n? Request current M/LINE input gain on channel

Note. The wildcard character (*) is not allowed for specifying the chan-
nel number n for the GAINIn command.

EF1210 Messages The following messages are sent by the EF1210 in responsgAt\Na n? com-
mand, or in response to a@®AINI n command when acknowledgment mode is on.

EF1210 Message Message meaning

GAINI nx MIC/LINE input gain on channelis currently x
dB.
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Example In the following example, the remote control device requests the currefitive
input gain on channél of the EF1210 with Device ID number 7. Then it sets a new
level on channel 5 on the same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message
CO7GAINI512 CO7GAINI512
CO7GAINI2? CO7GAINI20
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GAINP - seT PLAYBACK INPUT GAIN (ON AUX IN INPUT)

The GAINP command sets the playback input gain level on the W input of the
EF1210 to a level between 0 dB and 15 dB. This corresponds to a nominal playback
signal level between 0 dBu and -15 dBu, respectively. For instance, €MiNg to

0 corresponds to a nominal playback signal level of 0 dBu, and setiigP to 15
corresponds to a lower nominal playback signal level of -15 dBu.

The purpose of the playback input gain is to bring the signal level of the playback
input to a constant value at the A/D inside the EF1210. For example, if we expect a -
12 dBu signal at the playback input, we would set the playback input gain to 12 dB by
sending the commar@AINP12.

The playback input gain is set using EF1210 calibration procedures (See “Using the
EF1210 Without RS-232 Control” on page 38.).

The factory default setting f@AINP is 8 (-8 dBu = -10 dBV nominal level expected
at input).

Remote Commands The following commands can be sent by the remote control device to set the playback
input gain level.

Remote Command, Effects

GAINPx Set playback input gain.
x ranges from 0 dB to 15 dB.
GAINP? Request current playback input gain.
EF1210 Messages The following messages are sent by the EF1210 in responggAtN®? command,

or in response to anBAINP command when acknowledgment mode is on.

EF1210 Message Message meaning

GAINPXx Playback input gain is currently x dB.

Example In the following example, the remote control device requests the current playback
input gain of the EF1210 with Device ID number 7. Then it sets a new level on the
same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message
CO7GAINP? CO7GAINPO
CO7GAINP4 CO7GAINP4
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GAINRC - SeT REFERENCE INPUT GAIN ON REFERENCE C

The GAINRc command sets the Reference input gain level on refecesicihe

EF1210 to a level between 0 dB and 20 dB. This corresponds to a nominal Reference
input signal level between 0 dBu and -20 dBu, respectively. For instance, setting
GAINRc to 0 corresponds to a nominal Reference input signal level of 0 dBu, and set-
ting GAINRc to 20 corresponds to a lower nominal Reference input signal level of -

20 dBu.

The purpose of the Reference input gain is to bring the signal level of the Reference
input to a constant value at the A/D inside the EF1210. For example, if we expect a -
12 dBu signal at the Reference input A (AEC A), we would set the Reference input
gain of Reference A to 12 dB by sending the comn@AINRA12

The Reference input gain is set using EF1210 calibration procedures (See “Calibra-
tion Step 3: Calibrating AEC Reference Inputs” on page 32.).

The factory default setting f@AINRc is 20 (-20 dBu nominal level expected at
input).

Remote Commands The following commands can be sent by the remote control device to sartte R
ENCE input gain level.

Remote Command| Effects

GAINRcx Set REFERENCEINput gain on reference c.
c is either A or B.
x ranges from 0 dB to 20 dB.

GAINRc? Request current B ERENCEINput gain on refer-
encec.

Note. The wildcard character (*) is not allowed for specifying the chan-
nel number c for the GAINRc command.

EF1210 Messages The following messages are sent by the EF1210 in responsgAt\Ndrc? com-
mand, or in response to a@®AINRc command when acknowledgment mode is on.

EF1210 Message Message meaning

GAINRex REFERENCEINput gain on referenaeis currently x
dB.
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Example In the following example, the remote control device requests the cureBRRNCE
input gain on reference B of the EF1210 with Device ID number 7. Then it sets a new
level on reference B on the same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message
CO7GAINRB? CO7GAINRBO
CO7GAINRB4 CO7GAINRB4

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 67



EF1210 UseErR MANUAL

GAINZC - seT ZONE OUTPUT GAIN ON OUTPUT C

Remote Commands

EF1210 Messages

Example

The GAINZc command sets theakiE output gain level on outpatof the EF1210 to

a level between 0 dB and 20 dB. The output gain setting corresponds to a nominal
output level that ranges from -20 dBu to 0 dBu, respectively. For instance, setting
GAINZc to 0 makes the nominal output level -20 dBu, and se@iftNZc to 20

makes the nominal output level 0 dBu.

The factory default setting f@AINZc is 12 (-8 dBu =-10 dBV).

The following commands can be sent by the remote control device to seiNbBe Z
output gain level.

Remote Command| Effects

GAINZcx Set HONE input gain on output.
c is either A or B.
x ranges from 0 dB to 20 dB.

GAINZc? Request current@\E output gain on outpud

Note. The wildcard character (*) is not allowed for specifying the chan-
nel number c for the GAINZc command.

The following messages are sent by the EF1210 in respon$gAtNagc? com-
mand, or in response to a®AINZc command when acknowledgment mode is on.

EF1210 Message Message meaning

GAINZcx ZONE output gain on outputis currently x dB.

In the following example, the remote control device requests the cuerti@put
gain on outpuf of the EF1210 with Device ID number 7. Then it sets a new level on
output A on the same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message

CO7GAINZA? CO7GAINZAO

CO7GAINZA19 CO7GAINZA19
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LOCKFP - LOCK/UNLOCK FRONT PANEL

The LOCKFPcommand locks the front panel buttons of the EF1210 so that they have
no effect.

The factory default setting fW/OCKFPis 0 (unlocked).

Remote Commands The following commands can be sent by the remote control device to lock or unlock
the front panel of the EF1210.

Remote Command, Effects
LOCKFPO Unlock the front panel buttons.
LOCKFP1 Lock the front panel buttons.
LOCKFP2 Toggle between locked and unlocked.
LOCKFP? Request status of front panel lock.
EF1210 Messages The following messages are sent by the EF1210 in responseXGFP?com-

mand, or in response to ah@ CKFPcommand when acknowledgment mode is on.

EF1210 Message Message meaning

LOCKFPO Front panel buttons are currently unlocked.
LOCKFP1 Front panel buttons are currently locked.
Example In the following example, the remote control device requests the status of the front

panel buttons of the EF1210 with Device ID number 12. Then it locks the front panel
on the same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message
C12LOCKFP? C12LOCKFPO
C12LOCKFP1 C12LOCKFP1
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MUTEIN - ENABLE/DISABLE MUTE ON MICROPHONE INPUT CHANNEL N

The MUTEIn command mutes the microphone input chanraflthe EF1210.
The factory default setting f&dUTEIn is 0 (not muted).

Remote Commands The following commands can be sent by the remote control device to mute or unmute
the microphone input channebf the EF1210.

Remote Command| Effects

MUTEInO Unmute microphone input chanrrel
nranges from 1 to 8.

MUTEIn1 Mute microphone input channel

MUTEIn2 Toggle mute on or off for microphone input chan-
neln.

MUTEIn? Request mute status of microphone input channel
n.

EF1210 Messages The following messages are sent by the EF1210 in respon$¢Ud&in? com-

mand, or in response to aMJTEIn command when acknowledgment mode is on.

EF1210 Message Message meaning

MUTEINO Mute is disabled on microphone input chanmel
MUTEIn1 Mute is enabled on microphone input chammel
Example In the following example, the remote control device unmutes all channels on the

EF1210 with Device ID number 12. Then it mutes the microphone input on channel 4
and requests the mute status on channel 6 of the same EF1210. Acknowledgment
mode is enabled.

Note. it is possible to use a wildcard (*) for setting MUTEIn to 0 or 1
(turning on/off), but not for querying or toggling.

Remote Command EF1210 Message
C12MUTEI*O C12MUTEI*O
C12MUTEI41 C12MUTEI41
C12MUTEIS? C12MUTEI50
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NCN - ENABLE/DISABLE NOISE CANCELLATION ON CHANNEL N

The noise cancellation feature improves the signal-to-noise ratio of the incoming
microphone speech by either 6 or 10 dB. W@ command enables or disables this
feature on the channel specified. TWELn command selects between 6 and 10 dB of
noise cancellation. Noise cancellation is applied to each microphone channel.

The factory default setting f&dCn is 1 (on).

Remote Commands The following commands can be sent by the remote control device to enable or dis-
able noise cancellation on channel

Remote Command| Effects

NCho Turn off noise cancellation on chanmel
nranges from 1 to 8.

N1l Turn on noise cancellation on channel

NCn2 Toggle noise cancellation on or off on chanmel

N? Request status of noise cancellation on chamne
EF1210 Messages The following messages are sent by the EF1210 in respons&l@arcommand, or

in response to anfjC1 command when acknowledgment mode is on.

EF1210 Message Message meaning

NC10 Noise cancellation is currently off on channel
NQ711 Noise cancellation is currently on on chanmel
Example In the following example, the remote control device turns noise cancellation off on all

channels on the EF1210 with Device ID number 12. Then it turns noise cancellation
on on channel 1 and requests the noise cancellation status on channel 5 of the same
EF1210. Acknowledgment mode is enabled.

Note. it is possible to use a wildcard (*) for setting NCn to 0 or 1 (turn-
ing on/off), but not for querying or toggling.

Remote Command EF1210 Message
C12NC*0 C12NC*0
C12NC11 C12NC11
C12NC5? C12NC50
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NCLN - SET NOISE CANCELLATION LEVEL ON CHANNEL N

The noise cancellation feature improves the signal-to-noise ratio of the incoming
microphone speech by either 6 or 10 dB. W@ command enables or disables this
feature on the channel specified. TWELn command selects between 6 and 10 dB of
noise cancellation. Noise cancellation is applied to each microphone channel.

The factory default setting fé#CLn is 10 (normal).

Remote Commands The following commands can be sent by the remote control device to change the
noise cancellation level.

Remote Command| Effects

NCLnx Set noise cancellation level on channéb x.
nranges from 1 to 8.
X is either 6 dB or 10 dB.

NCLn? Request current noise cancellation level on channel
n.
EF1210 Messages The following messages are sent by the EF1210 in responsétolaf? command,

or in response to arfCLn command when acknowledgment mode is on.

EF1210 Message Message meaning

NCLnx The noise cancellation level on channésd x.
x is either 6 dB or 10 dB.

Example In the following example, the remote control device sets the noise cancellation level
to 10 dB on all channels on the EF1210 with Device ID number 12. Then it requests
the noise cancellation status on channel 5 and sets the noise cancellation level on
channel 7 to 6 dB of the same EF1210. Acknowledgment mode is enabled.

Note. Itis possible to use a wildcard (*) for setting NCLn to 6 or 10, but
not for querying.

Remote Command EF1210 Message
C12NCL*10 C12NCL*10
C12NCL5? C12NCL510
C12NCL76 C12NCL76
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PING - SEE WHICH DEVICES ARE PRESENT

ThePING command “pings” all of the devices on the ASPI Bus to find out what is
connected to it. Each device will respond witR@NGnessage, which contains its
device type and device ID. This lets you know how many of each type of device are
connected, and what device ID they have.

Generally, thd?ING command should be used with asterisks to query all devices, or
devices of a certain type. For examptePING queries all devices on the bus,
while C*PING queries all EF1210s on the bus.

Remote Commands The following command can be sent by the remote control device to find out what
devices are connected to the ASPI Bus.

Remote Command| Effects

PING Requests RONGnessage from the device.

EF1210 Messages The EF1210 never send®iNG message, but will sendPDNGnessage in response
to one (se®ONG

Example In the following example, the remote control device requests a PONG message from
all EF1210s on the ASPI Bus. Two EF1210s respond.

Remote Command EF1210 Message

FPING CO7PONG

A18PONG

A12PONG

C12PONG

C14PONG
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REFASGNNC - AEC REFERENCE ASSIGNMENT

Remote Commands

EF1210 Messages

Example

TheREFASGNc command assigns referercto input channeh of the EF1210.
The factory default setting fREFASGMNCc is A (Reference Input A).

The following commands can be sent by the remote control device to change the ref-
erence channel assignment.

Remote Command| Effects

REFASGNc Assign reference to channeh.
c ranges either A or B.
nranges from 1 to 8.

REFASGN? Request reference assignment of channel

Note. The wildcard character (*) is not allowed for specifying the chan-
nel number n for the REFASGNnc command.

The following messages are sent by the EF1210 in respons&kEFRASGN? com-
mand, or in response to aREFASGN command when acknowledgment mode is
on.

EF1210 Message Message meaning

REFASGNc References is assigned to channel
c is either A or B.
nranges from 1 to 8.

In the following example, the remote control device requests the reference channel
assigned to channel 1 and channel 2 on the EF1210 with Device ID number 7. Then it
assigns Reference A to channel 2 of the same EF1210. Acknowledgment mode is
enabled.

Remote Command EF1210 Message

CO7REFASGN1? C12REFASGNI1A

CO7REFASGN2? C12REFASGN2B

CO7REFASGN2A C12REFASGN2A
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RESETF - RESTORE ALL SETTINGS TO FACTORY DEFAULT

The RESETF command causes all the EF1210 settings to be restored to the factory
default. This command does not save the settings to non-volatile memory, but you
can follow the RESETF command with a SAVENV command to do this. The vari-
ables that are restored as a result of this command are listed at the end of this section.
Refer to “Default Values and Saved Parameter List” on page 84

Remote Commands The following command can be sent by the remote control device to restore the
EF1210 to the factory defaults.

Remote Command| Effects

RESETF Change all the settings back to their factory
defaults.
EF1210 Messages The EF1210 sendsRESETFmessage in response to a command, after it sends status

messages for each of the settings that were changed by the restore operation, if
acknowledgment mode is enabled.

EF1210 Message Message meaning

RESETF The EF1210 has finished restoring the factory
defaults.
Example In the following example, the remote control device restores the factory default set-

tings of the EF1210 with Device ID number 12. The EF1210 sends back messages
notifying the remote control device that the parameters have been reset to the factory

standards.
Remote Command EF1210 Message
C12RESETF C12RESETF
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RESTNVM - RESTORE SETTINGS FROM NON-VOLATILE MEMORY IN MEMORY SLOT M

Remote Commands

EF1210 Messages

Example

The RESTNVncommand restores the EF1210's settings to the user (power-up)
defaults stored in the non-volatile memory. This is useful for putting the EF1210 in
its “normal” configuration after someone has changed the settings for a particular
call. See th6 AVENVncommand for information about saving the user defaults in
non-volatile memory.

When the RESTN¥h command is sent to the EF1210 by the host, the restore process
begins. When the restore process is complete, the EF1210 sends the RERESN

sage back to the host as an acknowledgment. The variables that are saved as a result
of this command are listed at the end of this document. Refer to “Default Values and
Saved Parameter List” on page 84

It is possible to restore one of four (0 - 3) previously saved configurations from mem-
ory. See the SAVENW command for a discussion of this feature.

The following command can be sent by the remote control device to restore the
EF1210 to the user defaults.

Remote Command, Effects

RESTNWn Restore settings from non-volatile memory siot
mranges from O to 3.

The EF1210 sendsRESTNVnmessage in response to a command after the restore
process is complete, if acknowledgment mode is enabled.

EF1210 Message Message meaning

RESTNWn Settings have been successfully restored from non-
volatile memory slom.
mranges from 0 to 3.

In the following example, the remote control device restores the default settings of the
EF1210 with Device ID number 12. The EF1210 sends back messages notifying the
remote control device that the parameters have been reset to the default settings.

Remote Command EF1210 Message

C12RESTNVO C12RESTNVO
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SAVENVM - SAVE CURRENT SETTINGS TO NON-VOLATILE MEMORY IN MEMORY SLOT
M

The SAVENWnsaves the EF1210’s current settings to non-volatile memory. These
settings will be used as the default settings each time the EF1210 is powered on. The
default settings may also be restored by sendin@EB®&TNVncommand.

Please note that audio may drop out for a second while the EF1210 writes to non-vol-
atile memory. Normally, thEAVENVncommand is used during the configuration
process, when a conversation is not taking place.

Once the SAVENYh command is sent from the host to the EF1210, the save process
begins. When the save process is completed, the EF1210 sends the SABENY

mand back to the host as an acknowledgment. The variables that are saved as a result
of this command are listed at the end of this document. Refer to “Default Values and
Saved Parameter List” on page 84.

There are 4 storage locations for saving settings. These can be used to store different
user configurations. When the EF1210 boots up, it loads the settings from slot 0. In
other words, whatever settings you save to slot 0 will be restored every time you reset
the EF1210. This provides a way of setting the power-on defaults. Also, every time
you perform a front-panel setup, the results of the setup are saved to slot 0. This is
done so that you don’t have to set up the EF1210 every time you lose power.

Remote Commands The following commands can be sent by the remote control device to save the current
settings in non-volatile memory.

Remote Command|, Effects

SAVENWn Save settings to non-volatile memory stot
mranges from 0 to 3.

EF1210 Messages The EF1210 sends the following message in respons8A¥ENVncommand, if
acknowledgment mode is enabled.

EF1210 Message Message meaning

SAVENW The settings were successfully saved to non-vola-
tile memory slom.
mranges from O to 3.

Example In the following example, the remote control device saves the settings of the EF1210
with Device ID number 12 in memory slot 0

Remote Command EF1210 Message

C12SAVENVO C12SAVENVO
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SELECTIN - SET FRONT PANEL INPUT METER TO DISPLAY INPUT CHANNEL N

Remote Commands

EF1210 Messages

Example

TheSELECTIn command sets the front panebUT meter to display input channel
of the EF1210.

The factory default setting for SELEGTIis 1 (input channel 1).

The following commands can be sent by the remote control device to set the front
panel NPUT meter to display input channel

Remote Command| Effects

SELECTIn Set front panelNPUT meter to display input chan;
neln.
nranges from 1 to 8.

SELECTI? Request current assignment of front paneuir
meter.

The following messages are sent by the EF1210 in respon&BoECTI? com-
mand, or in response to aB¥LECTIn command when acknowledgment mode is
on.

EF1210 Message Message meaning

SELECTIn Front panelNiPuT meter is currently set to display

input channeh.

In the following example, the remote control device requests the current channel dis-
played on theNpuT meter of the EF1210 with Device ID number 7. Then it sets
channel 5 to be displayed on tneUT meter of the same EF1210. Acknowledgment
mode is enabled.

Remote Command EF1210 Message

CO7SELECTI? CO7SELECTI1

CO7SELECTIS CO7SELECTI5
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SELECTRC - SET FRONT PANEL REMOTE METER TO DISPLAY REMOTE INPUT CHANNEL
c

The SELECTR command sets the front pan@NOTE meter to display reference
input channet of the EF1210.

The factory default setting for SELECTHSs A (Reference A).

Remote Commands The following commands can be sent by the remote control device to set the front
panel REMOTE meter to display reference input channél

Remote Command|, Effects

SELECTR Set front panel RMOTE meter to display referencs
input channet.
c is either A or B.

\174

SELECTR? Request current assignment of front pareh&re
meter.

EF1210 Messages The following messages are sent by the EF1210 in respon&BioECTR?com-
mand, or in response to aB¥L ECTR command when acknowledgment mode is
on.

EF1210 Message Message meaning

SELECTR Front panel RMOTE meter is currently set to dis-
play reference input channel

Example In the following example, the remote control device requests the current reference
channel displayed on theeROTE meter of the EF1210 with Device ID number 7.
Then it sets channel 5 to be displayed on thed?E meter of the same EF1210.
Acknowledgment mode is enabled.

Remote Command EF1210 Message
CO7SELECTR? CO7SELECTR1
CO7SELECTR5 CO7SELECTR5
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SR - CHANGE THE SAMPLE RATE

The SRcommand changes the sample rate of the EF1210.

SR16 (16 kHz) is the normal operating mode of the EF1210. The wideB&dB(

48 kHz) mode is provided for applications that require high-fidelity noise cancella-
tion. In the wideband mode, acoustic echo cancellation is disabled but the noise can-
cellation continues to function.

The factory default setting for SR is 16 (hormal sampling rate).

Remote Commands The following commands can be sent by the remote control device to change the sam-
ple rate of the EF1210

Remote Command, Effects

SR16 Change to normal (16 kHz) sampling rate.

SR48 Change to wideband (48 kHz) sampling rate.

SR? Request current sampling rate.

EF1210 Messages The following messages are sent by the EF1210 in respon&R@ammand, or in
response to angR command when acknowledgment mode is on.

EF1210 Message Message meaning

SR16 The EF1210 is currently running at its normal (16
kHz) sampling rate.
SR48 The EF1210 is currently running in wideband (48
kHz) mode.
Example In the following example, the remote control device requests the current sampling

rate of the EF1210 with Device ID number 7. Then it changes the sampling rate to 48
kHz of the same EF1210. Acknowledgment mode is enabled.

Remote Command EF1210 Message
CO7SR? CO7SR16
CO7SR48 CO07SR48
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SWVER - REQUEST SOFTWARE VERSION

The SWVERommand requests the software version of the EF1210.

Remote Commands The following commands can be sent by the remote control device to request the soft-
ware version of the device.

Remote Command| Effects

SWVER? Request the software version of the EF1210.

EF1210 Messages The following message is sent by the EF1210 in respons8\WéWER2Zommand,
indicating its software version.

EF1210 Message Message meaning

SWVERXX.yy The EF1210 software version is xx.yy.
xX denotes a major revision.
yy denotes a minor revision.

Example In the following example, the remote control device requests the software version of
the EF1210 with Device ID number 12.

Remote Command EF1210 Message

C12SWVER? C12SWVER1.00
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ERROR# - ERROR MESSAGE

Remote Commands

EF1210 Messages

Example

The error messages report errors that the EF1210 encounters. These are usually com-
mand syntax errors. The errors are numbered, and the meaning of each error number
is described below. Error messages are enabled or disabled vEiRR@&@Rom-

mand and must be enabled for this message to be sent.

The ERROR#ommand should not be sent to the EF1210. It's only used as a mes-
sage from the EF1210.

The following messages are sent by the EF1210 when it has an error.

EF1210 Message Message meaning

ERROR#01 Unknown command.

ERROR#02 Invalid command data.

In the following example, the remote control device tries to send a few invalid com-
mands to the EF1210 with Device ID 6. The EF1210 returns an error message in
response to each of these commands. Error messages are enabled.

Remote Command EF1210 Message

CO6CHEESE CO6ERROR#01

CO6PHONE@#%$% CO6ERROR#02
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PONG - DEVICE RESPONSE TO PING COMMAND

ThePONGnessage is sent by the EF1210 in respons®iN@ command. This can
be used by the remote control device to find out what device IDs are used by
EF1210s. Also, see tiRING command.

Remote Commands The EF1210 will not recognize tiRONG:ommand. You should only send NG
command from a remote control device.

EF1210 Messages The following message is sent by the EF1210 when the remote control device sends it
aPING command.

EF1210 Message Message meaning

PONG Response from EF device.

Example In the following example, the remote control device sendRiN& command to find
out what EF devices are on the bus. One EF1210 and one EF200 ré@@N&a
message to announce their presence. Acknowledgment mode is enabled.

Remote Command EF1210 Message
C**PING CO6PONG
A17PONG
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DEFAULT VALUES AND SAVED PARAMETER LIST

Note. Parameters that are ihold print indicate those affected by a

RESETE RESTNVor SAVENVcommand.

Parameter Default Value

ACKMOD 1 (on)

AE 1 (on);nranges from 1 to 8.

AECS 0 (normal); n ranges from 1 to 8.
ERROR 1 (on)

GAINC 12 (-8 dBu = -10 dBV)

GAINI n 0 (0 dBu);nranges from 1 to 8.

GAINP 8 (-8 dBu = -10 dBV)

GAINRc 20 (-20 dBu)c is either A or B.

GAINZc 12 (-8 dBu = -10dBV)¢ is either A or B.
LOCKFP 0 (unlocked)

MUTEIn 0 (not muted)n ranges from 1 to 8.

N 1 (on);nranges from 1 to 8.

NCLn 10 (normal);n ranges from 1 to 8.
REFASGN A (Reference Input A)n ranges from 1 to 8.
SELECTIn 1 (Input Channel 1y ranges from 1 to 8.
SELECTR A (Reference Input A) is either A or B.
SR 16 (normal sampling rate)
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APPLICATIONS

DISTANCE LEARNING

i
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Figure 17.Distance Learning using the EF1210

Distance learning classrooms are usually made up of the components shown in Figure
17, which include the EF1210 and the EF200 Phone Add.

Logic in/out for a video camera to turn to the student talker should be implemented on
the logic port of the auto mixer. Microphone muting should likewise be implemented
using the logic port of the auto mixer or muted by remote control on the EF1210 line
levels outputs. We recommend this so that the microphone is muted at the line out-
puts of the EF1210 or the input of the automixer, which allows the microphone input
to still be processed by the echo canceller in the EF1210. A useful option would be to
provide the instructor with an RS-232 remote control device that will allow the
instructor to mute student microphones using the EF1210 command set.
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Figure 18.Court Rooms using the EF1210

FURTHER ASSISTANCE

In courtroom applications, the Zone output should be mixed with all input micro-
phone channels in the auto mixer to be output to an amplifier or powered loudspeak-
ers. A typical courtroom setup may include microphones for the judge, plaintiff,
defendant, etc. as well as at least 3 separate loudspeaker outputs that go to the well,
the jury and the gallery. You can allow the judge to mute microphones through the
RS-232 control on the EF1210 or through the logic port on the automixer. For
recording, use the direct output for each microphone on the automixer to output to an
8-channel recorder.

For other system configurations or design assistance, please contact ASPI Digital at:

Application Engineering

ASPI Digital

1720 Peachtree St. NW, Suite 220
Atlanta, GA 30309-2439

Phone: (404) 892-3200
Fax: (404) 892-2512
Email: help@aspi.com
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EF1210 BLock DIAGRAM
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Figure 19.Inside the EF1210
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CONNECTOR PINOUTS

ASPI BUS IN

ASPI BUS OUT

REMOTE CONTROL

o B o

RS-232

+5,#15 VDC

3 1

ﬁsi@

efefe

P

ASPI Bus

The ASPI Bus uses RJ45 connectors. These should
be used with category five twisted-pair cable.

The total distance of the ASPI Bus should be less
than 20 m.

RS-232 Port (9600 8-N-1)

The RS-232 port is wired as DCE. It accepts a male
DB-9 connector. Only pins 2, 3, and 5 are required
by the EF1210. Connect pins straight through (do
not use null modem).

1 DCD; 2 TXD; 3 RXD 4 DSR; 5 ground; 6 DTR; 7
CTS; 8 RTS; 9 No connection

Power Supply Input

The power supply input accepts a 5-pin DIN male
connector. Only use the power supply provided by
ASPI Digital. Use of other power supplies will void
the warranty.

1 Ground; 2 Ground; 3 +5Vdc @ 3 A; 4 -15Vdc @
0.3A;5+15vdc @ 1.2 A

Mic/Line Inputs, A Mix In, Aux, AEC Ref, Line
Outputs, Rec, To CODEC, Zone Outputs

These audio connectors accept a mini (3.5 mm) 3
conductor terminal block (provided). See Note
below for manufacturer information.

From left to right the conductors are positive signal,
negative signal, and shield ground.

To avoid ground loops, do not connect shield ground
at both ends of the cable (except to microphones —
ground is required at both ends for phantom power).
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Note The information below lists manufacturer information for the Phoenix connector that
we use:

Manufacturer: Phoenix Contact

Description: Mini-COMBICON 3-position plug, 3.5 mm pitch
Type Number: MC 1.5/3-ST-3.5 or MC 1,5/3-ST-3,5

Part Number: 1840379

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 89



EF1210 UseErR MANUAL

CONNECTING BALANCED EQUIPMENT TO UNBALANCED EQUIP-
MENT

CONNECTING UNBALANCED RCA TO BALANCED MINI PHOENIX

RCA Male Mini (3.5 mm) Phoenix
Tip
— ‘J/ Red Red +I"] 1
Black - 2
C_ I ) ) Shield +§§ 3
0

Ring

Figure 20.Cable construction for connecting unbalanced RCA to balanced mini Phoenix (3 conductor terminal
block).

1. Connect RCA Tip to Phoenix pin 1.
2. Connect RCA Ring to Phoenix pin 2.
3. Connect Phoenix pin 3 to Shield, and leave Shield floating on RCA end.

Caution! Do NOT connect the shield at both ends.

Caution! On the EF1210, Phoenix pin 3 is connected to chassis ground. Under no circum-
stances should Phoenix pin 3 be connected to pin 1 or to pin 2. Doing so will add
noise to the audio signal.
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ABOUT EFPANEL CONTROL SOFTWARE

INSTALLING EFPANEL

GETTING STARTED

Install EFPanel by copying the executable (EFPanel.exe) onto your hardrive.

Connect an RS-232 cable (see the EF1210 User Manual or the EF200 User Manual
for connector pinouts) from the COM port on your computer to the RS-232 port on
the EF device. If you would like to control more than one EF device in your system,
use a category five twisted pair cable to connect the devices using the ASPI Bus.

Note. This control software and manual may be changed and updated
periodically, so please visit our website at http://www.aspi.com for
the most recent versions.

After installing EFPanel, start the executable. When the program is first started, you
may initially only see 3 tabs on the application — $egial Port , Traffic

andAbout pages. Go to th8erial Port page by clicking on the tab labeled

Serial Port . Choose the appropriate COM port for your computer.

EFPANEL FEATURES FOR ALL EF DEVICES

The following feature descriptions apply to EFPanel for all EF Devices. Following
this section are discussions of specific features that pertain only to specific EF
Devices.

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 A-3
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EF Device Selector

EF Device Control Panel

V!
.
.
.
.
.
.
.
.

Figure 21.EF Device Selector on EFPanel

This selector has two purposes:

1. ltdisplays a list of all EF Devices that are connected together via the ASPI Bus.
2. It allows you to choose another EF Device to control.

Serial Port Page Allows you to choose the COM port that you are using on your computer.

Traffic Page Shows commands that are sent and received from the EF device.

About Page Displays version of EFPanel Control Software, as well as version of code in the EF
device.
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THE EF1210 OPTIONS PAGE

EF Device Control Panel

v
i
il
i
il
i
i
il
i

7 ]

Figure 22.EF1210 Options Page on EFPanel

1.

HLE MENU. This menu gives you options to load and save different saved con-
figurations. You can open or save a configuration to a file, restore factory default
settings, or restore a configuration from non-volatile memory.

OPERATING MODE. Allows you to choose between two modes: Echo and Noise
Cancellation mode and Wideband Noise Cancellation mode. When the EF1210
is in Wideband Noise Cancellation mode, the AEC on every input channel is dis-
abled.

SGNAL METERS Choose which input channel is displayed on the EF1210 front
panel NPUT SIGNAL LEVEL INDICATOR and which Reference input is displayed

on the EMOTE SIGNAL LEVEL INDICATOR.

VoLUME ADJUST. Allows you to adjust volumes on Zone outputs, Playback and
To CODEC levels.

SETUP BUTTON. This button will put the EF1210 in setup mode and display the
first page used for calibration.

EF DeviCE SELECTOR This option shows all the EF devices that are connected
via the ASPI Bus and also allows you to choose another EF device to control.
FRONT PANEL LockouT. This option locks the front panel so that any button
pushed on the EF1210 will have no effect.

EF1210 GLIBRATION STEP INDICATOR. Each block in this indicator indicates a

ASPI Digital - The Sound of DSP

Technical Support: 404.892.3200 A-5
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different calibration step. For each calibration step, the appropriate block will

light up in blue.

PER CHANNEL OPERATION. This section allows you to set the noise cancellation,
set suppression mode, mute input channels, and turn the AEC on or off either
individually, or applied to all channels at the same time.

A-6
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CALIBRATING THE EF1210 wiTH EFPANEL CONTROL SOFTWARE

Note. To calibrate the EF1210 using the EFPanel control software, you
need to be able to see the EF1210 front panel LED meters.

If you would like to exit Setup mode at any time, click on@aacel button. All
original settings before you entered Setup will be restored.

As you calibrate the EF1210, you can use the EF1210 CalibratisriN®ICATOR on
the EFPanel Toolbar (see Figure 22 on page 5) to help keep track of which calibra-
tion mode you are in.

To Start EF1210 Click on theSetup button (see Figure 22 on page 5) to enter configuration mode of
Calibration the EF1210.

CALIBRATION STEP 1: CALIBRATING MICROPHONE INPUT CHANNELS

For Calibration Step 1, ther&p INDICATOR will be lit in the first position.

EF Device Control Panel ME E

File Wigw Fasscodes Help

1. CALIBRATE MIC/LIME INPUT CHAMNMELS
—[i] Select Pink Moige Output Source

IBDTH Zokes 'I

—[i] Select Input Channel To Calibrate
16 20 3c 4 B BC FO o8l

[ ] Adjust Mic/Loudspeaker far 73 dB SPL Measured At Mic—
[See Manual For More Details)

—[iw] Adust Gain Until First *ellow LED on Input kMeter 1s Lit
Input Gain [dE) I13 3

—[%] Repeat For Each Input Channel OF Click Button Below
Apply Gain Tao Al |

< Back | Mest > | Cancel | Rk |

EREDEE =z |w2| e .|.|.|.|.||

Far Help, press F1 [

Figure 23.Calibration Step 1: Calibrating Microphone Inputs

i. Select pink noise output source. This is the Zone that will output pink noise for
microphone calibration.
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* The default choice is pink noise played in both Zone A and Zone B.

* Choose “No noise generated” for no pink noise in Zone A and Zone B.
* Choose “Pink noise to Zone A” for pink noise in Zone A.

* Choose “Pink noise to Zone B” for pink noise in Zone B.

ii. Selectinput channel to calibrate.

iii. You will need a Sound Level Meter (SPL Meter) for this step. Adjust micro-
phone and loudspeaker to attain the appropriate dB SPL at the microphone using
the following steps:

* Setthe SPL meter to C weighted, slow response. Choose the appropriate dB
SPL range using Table 7 below based on microphone type and the talker's
distance from the microphone.

Table 7:Typical distance from microphone to talker and appropriate dB SPL level.

MICROPHONE TYPE TYPICAL DISTANCE FROM SPL LEVEL
TALKER (FT.) (dB)
Lavalier 6 inches to 1 foot 89 dB SPL
Gooseneck 1-2 feet 77 dB SPL
Boundary or other tabletop 2-3 feet 73 dB SPL
Ceiling 4 or more feet 69 dB SPL

* Place the SPL meter beside the microphone. Point the SPL meter and the
microphone toward the loudspeaker.

*  Adjust the microphone/loudspeaker so that a nominal dB SPL level based on
Table 7 is registered at the microphone.

Note. Always double check the microphone level with normal speech
once the microphones are in normal operating position. Actual
speech levels may vary depending on room reverberation, etc.
Verify that you set a reasonable level (three green LEDs and one
solid yellow LED, or 0 dB) by actually talking and looking at the
meter.

iv. Adjust level until the first yellow LED (0 dB) on th&ruT SGNAL LEVEL
METER of the EF1210 front panel is lit.

v. Repeat for each input channel or click Apply Gain to All button to
apply the Input Gain to all input channels. Return all microphones to their nor-
mal operating location and orientation.

Note. Itis vital to move the SPL meter and/or microphones so that each
microphone sees the correct dB SPL acoustic level as you are cal-
ibrating. Do not assume that because the first microphone sees
the dB SPL level, all other microphones will see the same level
(unless they are moved to occupy the same location as the first).

Note. use caution if the microphones lie in two acoustically separated
zones and you are only calibrating one zone. As you cycle through
microphones that lie in the other zone, no activity will be indicated
on the NPUT SGNAL LEVEL METERON the EF1210 front panel.

vi. After all input channels have been calibrated, pressléxt button at the bot-
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tom of the page to proceed to Zone Output calibration.

CALIBRATION STEP 2: CALIBRATING ZONE OUTPUTS

For Calibration Step 2, ther&p INDICATOR will be lit in the second position

This step sets the nominal output level of the ZONE Outputs to match your room
audio equipment. This step also lets you mark the maximum room loudspeaker
amplification level permissible without violating the room acoustic gain limit.

EF Device Control Panel M= E3
File “iews Fasscodes Help
Setup EF1210 |

2. CALIBRATE Z0OME CUTPUT ACOUSTIC GalM
—[i] Adust The Zone Dutput Levels To Match External Amplifier——

Zone & [dBu) |u 3; Zone B [dBu) |D 3:

—lii] Select White Moize Jutput Source

IBDTH Zonzg 'I

i ] Far Each Input Channel, Adjust Amplifiers/Loudspeak.ers
So That Mo More Than 3 LZD's Are Lit

16 20 3C 4 & O 7O 8

¢ Back | Mest > |

Fitiehy |

[EFiz1o-on = el i .|.|.|.|.||

Far Help, press F1 |

Figure 24.Calibration Step 2: Calibrating Zone outputs

i. Adjust the Zone output levels to match external amplifiers. Check the specifica-
tions of your room audio amplifier input:
» Ifit expects consumer level (-10 dBV) input, adjust the Zone output gain to
-8 dBu (-10 dBV = -7.8 dBu).
» Ifit has a balanced input connector and expects 0 dBu input level, adjust the
Zone output gain appropriately.

Note. The zone output gain is also adjustable from -20 dBu to 0 dBu
using the UP and DOWN arrows on EFPanel.

ii. Select pink noise output source. This is the Zone that will output pink noise for
microphone calibration. Choosing both Zone A and Zone B together will cali-
brate both zones at the same time to the same level.

» The default choice is pink noise played in both Zone A and Zone B.
* Choose “Pink noise to Zone A” for pink noise in Zone A.
* Choose “Pink noise to Zone B” for pink noise in Zone B.
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If you selected only one of the Zone Outputs, repeat for the second Zone Output.

Check Acoustic Gain.

ii. At this point you are ready to calibrate the absolute maximum room audio ampli-
fication level. For this step, you should ensure that the microphones have been
returned to their normal operating location and orientation. This procedure uses
a known nominal electrical noise signal level at the zone output to let you see if
any of the microphone input channels will exceed the permissible acoustic gain
during normal conferencing operation. The level of this noise signal is such that
if any microphone input channel registers more than three green LEDs on the
EF1210 NPUT SIGNAL LEVEL METER, the acoustic gain limit of that microphone
channel has been reached. This represents the maximum amplification that may
be applied to the room audio. The room audio may be run at any level below this
threshold, but should not be amplified beyond this level unless the acoustic gain
is reduced by some other means (see the Troubleshooting section in the EF1210
User Manual).

All microphones should be checked in this step as verification that no micro-
phone inputs or zone outputs have been miscalibrated.

As above, both Zones can be adjusted at the same time (both AEC A and AEC B
LEDs will be lit indicating Zone A and Zone B). This is recommended because
you can check all Input Channels at the same time. Alternatively, if necessary,
you may select either Zone by pressirer BELECT until the appropriate AEC

LED is lit and check one Zone at a time.

You should start by selecting (from the radio buttons labeled 1 through 8) and
checking the microphone input channel which is closest to the loudspeakers or
the microphone which might be expected to pick up the most acoustic energy
from the loudspeaker audio, as appropriate. Check the acoustic gain of this
microphone using Step a, then quickly step through each of the microphone
channels to verify that no other microphone has a stronger signal.

Check and make adjustments for acoustic gain by doing the following:

a. Adjust the external room audio amplifiers/loudspeakers until either:

» The loudspeaker audio level is about to become uncomfortably loud.

OR

e Three green LEDs on the EF12NrUT SGNAL LEVEL METER are lit, but
the first yellow (0 dB) LED is not lit for the chosen input channel

b. Next, step through the microphone input channels by choosing each input
channel from the radio buttons labeled 1 through 8, while verifying for each
channel that the first yellow (0 dB) LED is not lit on theUT SIGNAL
LEVEL METER

» If the first yellow (0 dB) LED is lit for any channel, turn down the room
audio amplifier on the corresponding zone output or turn down the gain on
that microphone channel.

Note. Do not turn up the room audio level at any point after Step a.

c.  When all input channels have been checked, you can mark the positions of

A-10 http://www.aspi.com Copyright © 1999, All Rights Reserved



CALIBRATING THE EF1210 wiTH EFPANEL CONTROL SOFTWARE

the volume controls on the room audio amplifiers and note that this is the
absolute maximum amplification that may be applied to room audio. This
maximum amplification will be referred to in this manual as the amplifier
acoustic gain limit.

Note. The volume control may be set at a lower level than this marked
position (amplifier acoustic gain limit), but must not be set higher
or the performance of the echo canceller will be suboptimal.

During normal operation, the zone output levels will be set 6 dB lower than the
selected level (amplifier acoustic gain limit) to allow the EFPanel Zone Volume
Adjust to apply a volume adjustment to the room audio signal in the range +6 dB to -
12 dB.

iv. Once the Zone Output channels and room audio amplifier have been calibrated,
click on theNext button at the bottom of the page to begin the AEC Reference
Input calibration

CALIBRATION STEP 3: CALIBRATING AEC REFERENCE INPUTS

For Calibration Step 3, ther&p INDICATOR will lit in the third position.

Note. it you are configuring the EF1210 for operation with one AEC ref-
erence input, you will calibrate the AEC A signal.
If you are configuring the EF1210 for operation with two AEC ref-
erence inputs, you will calibrate both the AEC A and the AEC B
signals.

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 A-11
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EF Device Control Panel M= E3
File “iews Fasscodes Help
Setup EF1210 |

3. CALIBRATE REFEREWCE IMPUT(S)

—[i] Select Reference Input Source to Calibrate

" Reference B

—[ii] Establizh Live Connection To Remote Site(z) And Have
Femote Party Talk Normally

il ] Adjust Until Firgt vellow LED on REMOTE Meter 12 Flickering
Regulary and the Secondvellow LED iz Flickering Farely
Reference Input Gain [dE]

I@

¢ Back | Mest > | Cancel | RlE] |

ERELEE = z|s2| . .|.|.|.|.||

Far Help, press F1 |

Figure 25.Step 3: Calibrating AEC Reference Inputs

For this step, you will need a live connection to a remote conferencing site (or two
sites if you are configuring the EF1210 for two AEC reference inputs).

i. Select Reference input source to calibrate. Choose either Reference A (AEC A)
or Reference B (AEC B).

ii. Establish live connection to remote site(s) and have the remote party talk nor-
mally. Have the person at the remote end of the conferencing link sit at a normal
distance from a microphone and talk at a normal level while you observe the sig-
nal activity on the BMOTE SGNAL LEVEL METER.

Note. If you have an EF200 Phone Add in your system, you can easily
establish a remote connection using the EFPanel Control Software
by choosing the EF200 device from the Device List in the Toolbar
and dialing to a remote location with the Dialer (the EF200st
be connected to the EF1210 by the ASPI Bus as well as the remote
input and output — see the EF1210 User Manual for details).

iii. Adjust the Reference Input Gain until the first yellow LED (0 dB) on the
RemoTe METER of the EF1210 front panel is flickering regularly with remote
speech and the second yellow LED (+3 dB) is flickering occasionally.

iv. If you are calibrating two AEC Reference Inputs, repeat these steps, choosing the
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other Reference in step i.

Caution! If you skip this calibration step, you will compromise the
performance of the EF1210. The audio coming from or
going to the remote end may be too low, so if you turn up
the loudspeaker to compensate, the acoustic gain will be
affected.

v. Once the AEC Reference Inputs have been calibrated, click diegiebutton
to proceed to Playback/Record calibration.

CALIBRATION STEP 4: CALIBRATING FOR PLAYBACK AND RECORD

Note. You may skip this step if you are not using playback and record on
the EF1210.

For Calibration Step 4, ther&p INDICATOR will be lit in the fourth position. This
step calibrates thedTCODEC signal. No other calibration is necessary for Playback/

Record.
The To CODEC signal may be adjusted to match the level required by your CODEC
(or other remote terminal equipment) input.

EF Device Control Panel M= E3

File “iews Fasscodes Help

Setup EF1210 |

4. PLAYBACK/RECORD [CODEC OUT] CALIBRATION

Adjuzt Codec Output Level

Codec Output Level [dBu) |14 =

o Fiish |

[EFiz1o-on = el i .|.|.|.|.||

Far Help, press F1 |

¢ Back | Mest > |

Figure 26. Step 4: Calibrating for playback and record.
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i. Adjust CODEC output level. Adjustitto -10 dBV (-8 dBu) or to 0dBu to match
the level required by your CODEC.

Note. The CODEC output level is also adjustable from -20 dBu to 0 dBu
using the UP and DOWN arrows on EFPanel.

ii. Once you have completedTCODEC calibration (you may have skipped this
step if you are not using playback and record), click oMNthe button to pro-
ceed to Zone/Reference setup.

CALIBRATION STEP 5: ZONE/REFERENCE SETUP

For Calibration Step 5, ther&p INDICATOR will be lit in the fifth position.

During Calibration Step 5, you may set the EF1210 to use different AEC Reference
Inputs for each channel. The reference signal used with channel 1 will be used as
Zone A output, and the reference used with channel 8 will be used as Zone B output.
Microphones on the input channels must be placed in the sound field of the appropri-
ate Zone output for the EF1210 to operate correctly; otherwise echoes will not be can-
celled. In other words, if for example the microphone on channel 3 is in the
soundfield of the loudspeaker connected to the Zone B output, channel 3 must be con-
figured to use Reference B (AEC B) as its reference.

EF Device Control Panel M= E3
File “iews Fasscodes Help
Setup EF1210 |

5. REFEREMCE CHAMMEL SETUP

Select Reference Channel Faor Each Input Channel

CH# Refa RefB

)

[== RN RS, I SO TU R N
0 o e G O B i
i 1in Nie Nl e i i i

Mest > | Cancel | RlE] |

[EFiz1o-on = el i .|.|.|.|.||

Far Help, press F1 |

Figure 27.Step 5: Zone/Reference Setup
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i. Select the Reference Channel for each Input channel.

Note. If you are using only one reference signal (Reference A), all
microphones must be configured to use that reference signal. If
you are using two reference signals (Reference A and Reference
B), Input Channel 1 must be associated with Reference A (AEC A)
and Input Channel 8 must be associated with Reference B (AEC
B). The other 6 microphones can be associated with either refer-
ence

ii. Once you have finished the Zone/Reference Setup, click ddekie button at
the bottom of the page to view options for saving the setup settings

SAVE SETUP SETTINGS

EF Device Control Panel M= E3
File “iews Fasscodes Help
Setup EF1210 |

SAWE SETUR SETTINGS

Select Save Option
 Save To & Fils

% Save To Monvalatile Memary

& Memory Slat 0 [Power Up Settings]
" temony Slat 1
" Memaory Slat 2
" Memaory Slat 3

" Keep Setup Settings But Do not Save To Monvolatile Memory
[ Settings Wil Be Last IF EF1210 iz Powered Down |

fdEns | Cancel | Finigh |

ERELEE = z|s2| . .|.|.|.|.||

Far Help, press F1 |

Figure 28.Save Setup Settings

Select Save Option:

e Saveto afile. This option saves to a file that can be restored when the
EF1210 is in normal operating mode. FromFRile menu on the menu
bar, choos®pen Configuration File to restore the settings you
saved by choosing this option. You can also save a configuration to file at
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any time using th&ave Configuration File option from theFile

menu.

Save to non-volatile memory. This option saves to non-volatile memory and
allows you to choose which memory slot to save to. Settings saved to mem-
ory slot 0 will be used as power up settings.

Keep setup settings but do not save. The settings you made during Setup
mode will be applied when the EF1210 is in normal operating mode, but will
not be saved.

A-16
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EFPANEL FOR THE EF200 PHONE ADD

DIALER

EF Device Control Panel

CECI— L)

Figure 29.EF200 Dialer on EFPanel Control Software

DIALER KEYPAD. Use this keypad to dial a phone number, or use the keypad on
a computer keyboard to type the phone number. The phone number that are dial-
ing appears in the status bar of EFPanel.

FLASH. This button works much like the “flash” button on many telephones,

used for call waiting features. When the phone is off-hook, clicking this button
will hang up the EF200 (putting it on-hook), then immediately pick it up again
(off-hook). As this is happening, thei®E CoNNECT LED on the EF200 front

panel will turn off (phone on-hook), then turn on again (phone off-hook again).
REDIAL. This button redials the last phone number that you dialed.

Privacy (MuTE). This mutes (or unmutes) the audio going to the remote end
and to the phone from the EF200. This has the same effect aatheWybut-

ton on the EF200 front panel and will light theiW?cy ON LED when enabled.
PHONE Book. This will take you to the Phone Book page of EFPanel for the
EF200.

REMOTE CONNECTED'DISCONNECTED This button connects or disconnects the
audio paths going to and from the remote end. It has the same effect as pushing
the REMOTE BUTTON on the front panel of the EF200.

ASPI Digital - The Sound of DSP

Technical Support: 404.892.3200 A-17
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PHONE BOOK

Fil=  “Wiew Pazzcodes Help

Serial F'u:urtl Traffic I Abaut I Digler  Phone Book | Dptionsl

MName Fhaone Murnber

IAS Pl Digital |[4n4] 8923200

Mame | MHumber |

ASPI Digital [404]) 832-3200

Did | HangUp| 4dd | Edt | Dekete |
[EF200 0 =1 | o o o |
|

Figure 30.EF200 Phone Book on EFPanel Control Software

» DiaL. Dials the phone number that is highlighted (the phone number that you
have chosen).

* HanG Up. Hangs up the EF200.

 ADD. Add a phone number to your phone book.

» EDIT. Editthe names or phone numbers in your phone book.

» DELETE. Delete an entry in your phone book.
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EF200 OPTIONS

EF Device Control Panel | _ ] =]
Fil=  “Wiew Pazzcodes Help

Serial F'u:urtl Traffic I Ahout I Dialerl Phone Book  Options |
— Settings
¥ Auta Answer ¥ Line Echo Canceller

¥ Monlinear Processing
™ bute Fiemate Output

™ Front Panel Lock, ™ tute Phone Output
™ Generate Ring Tones ¥ Moige Suppression
™ Generate Entry Tones & Nomal
 Conservative
Phone [nput Gain Phone Dutput Gain
1 1 1 II l 1 1 1 1 l l l l 1 1 l l 1
& 12 0048 0de
DTHMF Options

¥ DTMF Detection [ Enable Passcode I

[ DTMF Clamping ¥ Current ser Yalidated (hold)
" Enable DTMF Commands

Clane ke! | Save Settingsl Restore Seltingsl

[EF200: 01 = 2|w2| ||| .|.|.|.|.||
|

Figure 31.EF200 Options Page on EFPanel

Note For more information on these options, refer to the EF200 Command Set Reference
in the EF200 User Manual.

* AuTO ANSWER Enable/disable auto answer mode.

* AuTo HaNGUP. Enable/disable auto hangup mode.

* AuTOMATIC GAIN CoNTROL. Enable/disable automatic gain control.

* FRONTPANEL Lock. Lock/unlock front panel (enables/disables front panel but-
tons).

* GENERATERING TONES Enable/disable ring tones.

* GENERATEENTRY TONES Enable/disable entry and exit tones.

* LINE EcHO CANCELLER. Enable/disable line echo cancellation.

*  Mute REMOTE OuTPUT. Mutes/unmutes audio going to the remote end from the
EF200

*  MuTE PHONE OuTPUT. Mutes/unmutes all signals going to the phone interface.

* NoISe SUPPRESSION Enables/disables noise suppression.
* NORMAL. Set noise suppression level to 10 dB.
* CONSERVATIVE. Set noise suppression level to 6 dB.

* PHONEINPUT GAIN SLIDER. Set phone input gain. This slider is disabled if auto-
matic gain control (AGC) is ON.

*  PHONE OuTPUT GAIN SLIDER. This controls the level to the phone.

* DTMF DeTECTION. Enable/disable DTMF detection.

 DTMF CLaMPING. Enable/disable DTMF clamping. DTMF clamping reduces
the received tone level.

ASPI Digital - The Sound of DSP Technical Support: 404.892.3200 A-19
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EnaBLE DTMF CoMMANDS. Enable/disable a series of built-in commands trig-
gered by DTMF digits. The built-in commands are listed in Table 8 below. All
commands start with the number 0 and end with a ‘#' character. For each com-
mand, you specify a two digit command code plus a payload.

Table 8:Built-in DTMF commands

CoDE CoMMAND NAME | PAYLOAD OPTIONS

AG AGC 0,1,2

GP GAINP *5, *4,*3,..., 0,..., 03, 04, 05

The **’ character is used as a minus sign.

LE LEC 0,1,2

NS NS 0,1,2

NL NSL 06, 10

RM MUTER 0,1,2

PH MUTEP 0,1,2

RC REMCON 0,1,2

PR PRIVACY 0,1,2

For example, to turn PRIVACY on, you would press OPR1# (which corresponds
to 0771#). To turn noise suppression off, you would press ONSO# (0670#).

ENABLE PasscoDeE Enable/disable a predefined passcode on incoming calls.
The passcode is currently hardwired to the digits that correspond to ASPI
(‘2774").

CURRENT USERVALIDATED (HoLD). Puts the caller on hold.

CLoNE ME! Copies EF200 settings of current EF200 to all EF200s connected
together via the ASPI Bus.

SAVE SETTINGS. Save settings to non-volatile memory.

RESTORESETTINGS. Restores setting from non-volatile memory.
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