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Featuring Dante® Technology

Key Features
Dante audio-over-Ethernet technology

High-performance microphone preamplifier with selectable
gain and P48 power

Flexible headphone monitoring with sidetone

Tally outputs that can directly drive boom arm status LEDs
Ideal for podcast, voice-over booth, and REMI applications
Superior audio quality

Extensive feature configuration using STcontroller
application

Power-over-Ethernet (PoE) powered

Introduction

The Model 209 Talent Console offers a unique combination of
audio, remote control, and tally-output resources for use in pod-
cast and other specialized audio applications. The unit is housed
in a compact enclosure that's intended for mounting under a
tabletop, within custom furniture, or as part of an on-air set.

The Model 209 supports Dante audio-over-Ethernet digital media
technology as well as AES67 for integration into contemporary
applications. In addition, Audinate's Dante Domain Manager™
software application is supported.

The Model 209 is extremely simple to deploy, is “pro” quality
throughout, and provides an intuitive user experience. The
Model 209's audio quality is excellent, with low distortion, low
noise, and high headroom. Careful circuit design and rugged
components ensure long, reliable operation.

The Model 209 integrates directly into Dante audio-over-Ether-
net environments. With just a Power-over-Ethernet (PoE) con-
nection, a microphone, and a pair of headphones or an earpiece,
a complete audio “position” can be created. In addition, remote
control inputs and tally outputs allow the Model 209 to integrate
directly into more complex applications.
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A host of Model 209 features are configured using the STcon-
troller personal computer software application. This allows the
unit's operation to be tailored to meet the exact needs of many
installations. STcontroller is a fast and simple means of confirm-
ing and revising the unit’s operating parameters.

Applications

The Model 209 can provide an “all-Dante” solution for one
podcast location. A wide range of other applications can also
be supported, including sports and entertainment TV and radio
events, streaming broadcasts, corporate and government AV
installations, and post-production facilities. The unit’s capa-
bilities allow it to be easily integrated into REMI/At-Home
applications.

A high-performance microphone preamplifier and associated
analog-to-digital circuitry routes the input audio signal to the
Model 209’s digital microcontroller integrated circuit. The audio
quality compares very well to that provided by high-end exter-
nal microphone preamplifiers, consoles, and |/0O interfaces. A
pushbutton switch provides the user with direct control over
the microphone-associated audio signal as it is routed to the
Dante main and talkback transmitter (output) audio channels.
The audio switching is performed in the digital domain and is
virtually “click-free.” Two Dante receiver (input) audio channels
supply the user with their talent cue signals. (Often referred to
as IFB in broadcast applications.) Should the talent cue signal
be “mix-minus” an integrated sidetone function can provide the
user with a microphone confidence signal.

Remote control of a number of Model 209's functions can be
easily performed. This is available in the form of two contact-
closure inputs, by way of high-frequency tones that are embed-
ded in the Dante receiver (input) audio channels, or using UDP
commands supplied via Ethernet. Two tally outputs allow direct
control of LED status arrays associated with the microphone
mounting method. Using the Model 209 will often eliminate the
need for an additional interface or LED control method.
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Installation, Configuration, and
Operation

Installation, configuration, and operation of the Model 209 is
simple. The lightweight aluminum enclosure mounts under a
tabletop or other work surface. On the unit’s back panel an RJ45
jack is used to interconnect with a standard Ethernet port that
supports Power-over-Ethernet (PoE). This connection provides
both Model 209 power and bidirectional Dante digital audio. Also
located on the unit’s back panel is a 3-pin female XLR connec-
tor which allows connection of a dynamic, ribbon, or condenser
microphone. The connected microphone can be a standalone
“stick” type, a microphone associated with a broadcast headset,
or a mic installed as part of a microphone mounting assembly. An
integrated low-noise P48 phantom power source allows support
for a wide range of professional condenser microphones.

Stereo or monaural headphones, headsets, or earpieces can be
connected by way of the Y2-inch and 3.5 mm 3-conductor jacks
that are located on the Model 209’s front panel. The headphone
connections on the two jacks are connected in parallel (“mult-
ed"), providing the same 2-channel signal to various connected
devices. The unit's two remote control inputs, accessible using
a 3.5 mm 3-conductor jack, allow one or two contact closures
to be connected. These contact closures can be configured to
provide a remote version of the front-panel button function or
to activate the tally output functions. Accessible on a separate
3.5 mm 3-conductor jack, two tally outputs provide DC signals
to operate associated LED status indicators. The tally outputs
are 12 volts DC and can provide up to 100 milliamperes of cur-
rent. These robust outputs can function independently or as a
single bi-directional current source to ensure compatibility with
a range of microphone on/off status indicators.

The STcontroller software application is used to configure the
Model 209's many operating parameters. This allows the unit’s
performance to be optimized to meet the needs of specific ap-
plications. Separate STcontroller versions are available, free of
charge, to support personal computers running the WinOS and
macOS operating systems.

The user is presented with a simple set of controls and indica-
tors. A lighted pushbutton switch is used to select the status
of the microphone signal as it is sent to the Dante main and
talkback transmitter (output) channels. A rotary level control,
with internal RGB LED lighting, allows on/off control and
level adjustment of the headphone output. An eight-LED multi-
purpose display provides a status indication of various Model
209 operating characteristics.
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Ethernet Data and PoE

The Model 209 connects to a local area network (LAN) by way of
a standard 100 Mb/s twisted-pair Ethernet interface. Two LEDs
display the status of the network connection. The Model 209's
operating power is provided by way of the Ethernet interface
using the 802.3af Power-over-Ethernet (PoE) standard. This
allows fast and efficient interconnection with an associated data
network. To support PoE power management, the Model 209's
PoE interface reports to the power sourcing equipment (PSE)
that it's a class 2 (low power) device.

Dante Audio-over-Ethernet

Audio data is sent to and received from the Model 209 using the
Dante audio-over-Ethernet media networking technology. As a
Dante-compliant device, the Model 209's two Dante transmitter
(output) and two Dante receiver (input) audio channels can be
routed (subscribed) to other devices using the Dante Control-
ler software application. The Dante transmitter and receiver
channels are limited to supporting four Dante flows, two in each
direction. The digital audio’s bit depth is up to 32 with supported
sample rates of 48 and 96 kHz. The Model 209 is compatible
with the AES67 interoperability standard. In this mode the two
Dante transmitter (output) channels will function in multicast;
unicast is not supported. In addition, the unit is compatible with
the Dante Domain Manager™ (DDM) software application.

Audio Quality

The Model 209’s audio performance is completely “pro.” A low-
noise, wide dynamic-range microphone preamplifier ensures
that mic input audio quality is preserved while minimizing the
chance of signal overload. The output of the microphone preamp
is routed to a high-performance analog-to-digital conversion
(ADC) section. The audio signal, now in the digital domain,
routes through the unit’s microcontroller integrated circuit and
on to the Dante interface section where it is packetized and
prepared for transport over Ethernet.
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Audio input signals arrive via the Dante receiver (input) channels
and pass into the Model 209's microcontroller integrated circuit.
Channel routing, headphone level control, and sidetone creation
are performed within the digital domain. This provides flexibility,
allows precise control, and keeps the level control from having
to directly handle analog audio signals. The two audio channels
destined for the headphone outputs are sent to a high-perfor-
mance digital-to-analog (DAC) integrated circuit and then on
to robust driver circuitry. High signal levels can be provided to
a variety of headsets, headphones, and earpieces.

Configuration Flexibility

The Model 209 can be configured to meet the needs of specific
applications and user preferences. All configuration choices are
performed using the STcontroller personal computer software
application which is available free of charge on the Studio
Technologies website. There are no mechanical switch settings
or button-press sequences required to configure how the unit
functions. Selectable parameters include P48 phantom power
on/off, microphone preamplifier gain, headphone and sidetone
operation, talkback button operation, level display, remote
control inputs, and tally outputs.

Microphone Input and Audio Outputs
The gain of the microphone preamplifier can be selected over a
range of 20 to 65 dB in single dB steps. This allows the Model
209 to match the output sensitivity of a range of standalone
and headset-associated microphones. A low-noise source of
P48 phantom power can be enabled, if required, to support a
variety of condenser microphones.

The talkback pushbutton switch, located on the Model 209’s
front panel, can be configured from among five operating modes.
These choices allow the Model 209's audio output operation to
be tailored to meet the specific needs of the application. As an
example, for a podcast application the pushbutton would typi-
cally be configured to provide a push to mute (cough) function.
This would ensure that the microphone signal would remain
active unless the talent needs to momentarily disable it.

Headphone Output

The headphone output signal routing can be configured from
among three choices. The dual-channel stereo mode is provided
for applications where two channels of talent cueing need to be
independently sent to the left and right headphone output chan-
nels. The dual-channel mono mode allows the two Dante receiver
(input) audio channels to be summed (mixed together) and sent
to both the left and right headphone output channels. Lastly, a
unique single-channel mono mode is provided for applications
where a single-channel headphone, earpiece, or earbud is being
used. The two Dante audio receiver (input) channels are mixed
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together and sent only to the left channel of the headphone
output. No audio signal is present on the headphone output’s
right channel.

The integrated sidetone function can be configured to meet
specific user needs. Sidetone allows audio associated with the
microphone input and microphone preamplifier to be returned
to the headphone output. This is important as different applica-
tions may provide “full mix” or a “mix-minus” talent cue signals.
If a full mix cue signal is provided then sidetone audio will not
be needed and the function can be disabled. In the case, where
a mix-minus signal is present, providing the user with sidetone
can be an important means of confirming the signal that’s com-
ing from the connected microphone. The level of the sidetone
signal can either be fixed or allowed to be adjusted using the
front-panel control.

Remote Control Inputs and Tally
Outputs

The two remote control inputs can be configured to activate a
number of functions. They can be assigned to perform the same
action as the talkback pushbutton switch. This allows control of
the audio signal as it is sent to the two Dante transmitter (out-
put) channels. The remote control inputs can also be configured
to control the tally outputs.

Unique to the Model 209 are the two tally outputs. These 12
volts DC, 100 milliamperes maximum outputs are designed to
“drive” arrays of LED status indicators, such as are often asso-
ciated with microphone boom mounting arms. Each output can
function independently, providing separate DC outputs. They
can also be configured to provide a single differential output.
In this way, a tally status change will result in the tally output
current changing direction. This allows support for some very
useful implementations. For example, without the need for extra
circuitry or an additional interface, the Model 209 can directly
control the status LED indicator assembly associated with the
excellent on-air microphone mounting products from Yellowtec®
of Germany. With just two connections the Model 209 can con-
trol both the white and red LED indicators associated with the
mlka mounting system.

The status of the tally outputs can be configured to respond to
six sources. “Virtual” buttons within the STcontroller application
can control the on/off status of the tally outputs. This can be
useful during unit installation and testing. The status of the main
output can also be used to control the tally outputs. This allows
a direct “on-air” light function to be established. As previously
noted, the two contact closure inputs can be used to control the
tally outputs. Finally, a high-frequency tone present in a Dante
receiver (input) channel can also be configured to control the
state of a tally output. This tone-operated (TOX) control func-
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tion allows easy integration with a DSP-based audio processing
unit. With no additional wiring and simple programming, the
processor can generate tones required to control the state of
the tally outputs.

Future Capabilities and Firmware
Updating

The Model 209 was designed so that its capabilities and per-
formance can be enhanced in the future. A USB receptacle,

Model 209 Specifications

Power Source:
Power-over-Ethernet (PoE): class 2 (low power, <6.49 watts)
per IEEE® 802.3af

Network Audio Technology:

Type: Dante audio-over-Ethernet

AES67-2018 Support: yes, selectable on/off
Dante Domain Manager (DDM) Support: yes

Bit Depth: up to 32

Encoding Choices: PCM 16, PCM 24, or PCM 32
Sample Rate: 48 or 96 kHz

Pull-Up/Down Support: no

Dante Transmitter (Output) Channels: 2

Dante Receiver (Input) Channels: 2

Dante Audio Flows: 4; 2 transmitter, 2 receiver
Internal Digital Audio Processing: 32-bit, fixed
Transmitter (Output) and Receiver (Input) Nominal Level:
-20 dBFS

Network Interface:

Type: 100BASE-TX, Fast Ethernet per IEEE® 802.3u (10BASE-T
and 1000BASE-T (GigE) not supported.)

Power-over-Ethernet (PoE): Per IEEE 802.3af

Data Rate: 100 Mb/s (10 Mb/s and 1000 Mb/s not supported)

Analog Microphone Input:

Compatibility: dynamic or phantom-powered microphones

Type: balanced, capacitive coupled

Impedance: 3.6 k (3600) ohms, nominal

Gain: 20 to 65 dB in 1-dB steps

Frequency Response: 20 Hz to 22 kHz, +0/-1 dB

Distortion (THD+N): <0.0004 %, 1 kHz, -4 dBFS output, 20 dB
gain, 22 kHz BW

Dynamic Range: 120 dB, ref 0 dBFS output, 20 dB gain,
A-weighted

Phantom Power: P48 per IEC 61938 standard, on/off selectable
with status LED

Headphone Output:

Type: dual-channel (stereo)

Compatibility: intended for connection to stereo (dual-channel)
or monaural (single-channel) headphones, headsets, or earpieces
with nominal impedance of 50 ohms or greater

Maximum Output Voltage: 3.5 Vrms, 1 kHz, with load of

150 ohms

Frequency Response (TOX Filter Disabled): 20 Hz to 20 kHz,
+0/-1 dB

Frequency Response (TOX Filter Enabled): 20 Hz to 10 kHz,
-3 dB at 10 kHz

Distortion (THD+N): <0.002 %

Dynamic Range: >102 dB

Remote Control Inputs: 2

Functions: configurable

Type: active low, 1 mA maximum, input pulled up to 3.3 volts DC
by way of 3.4 k (3400) ohm resistor
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located on the unit’s back panel, allows the application firmware
(embedded software) to be updated using a USB flash drive.
The Model 209 uses Audinate’s Ultimo™ integrated circuit to
implement the Dante interface. The firmware in this integrated
circuit can be updated via the Ethernet connection, helping to
ensure its capabilities remain up to date.

Tally Outputs: 2

Functions: independently configurable, can follow STcontroller
On/Off buttons, Dante main transmitter (output) status, remote
control input status, or TOX (tone receive) status

Type: active high, active low, differential — active high, differential
— active low, configurable

High Output: 100 mA maximum at 12 volts DC

Low Output: 100 mA sink

TOX (Tone Receive) Tally Activation:

Method: in-band audio tone

Source: Dante receiver (input) Headphone Ch1 or Dante receiver
(input) Headphone Ch2, selectable

Tone Characteristics: 18 to 23 kHz, nominal

Minimum Level: —25 dBFS, nominal

Detect Time: 10 milliseconds, minimum

Connectors:

Ethernet: RJ45 jack

Microphone Input: 3-pin female XLR

Headphone Output: 3-conductor (TRS) V4-inch jack and
3-conductor (TRS) 3.5 mm jack

Remote Control Inputs: 3-conductor (TRS) 3.5 mm jack
Tally Outputs: 3-conductor (TRS) 3.5 mm jack

USB: type A receptacle (used only for updating firmware)

Software Updating: USB flash drive used for updating
main firmware files; Dante Controller’'s Dante Updater
application used for updating Dante interface firmware

Environmental:

Operating Temperature: 0 to 50 degrees C (32 to 122 degrees F)
Storage Temperature: —40 to 70 degrees C (-40 to 158 degrees F)
Humidity: 5 to 95%, non-condensing

Altitude: not characterized

Ethernet Control:

UDP commands allow support of remote control and status
indication functions (refer to the STcontroller APl UDP Examples
document, available on the Studio Technologies’ website)
Dimensions (Overall):

4.7 inches (12.0 cm) wide (maximum)

1.4 inches (3.6 cm) high

5.8 inches (14.7 cm) deep

6.0 inches (15.2 cm) deep (overall with knob)

Installation: intended for under-surface mounting in tabletop
or similar applications

Weight: 0.55 pounds (0.26 kg)

Specifications subject to change without notice.

Studio Technologies, Inc.
Skokie, lllinois USA
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