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Using CobraNet® networking with Bose®
ControlSpace®and PowerMatch™ products.

CobraNet network audio expansion cards are available for both the ESP-88/00 engineered
sound processors and the PowerMatch™ PM8500/N configurable professional power
amplifiers. The cards use industry-proven CobraNet technology to transport multiple channels
of high quality, uncompressed digital audio in real time across a standard Ethernet network.
This is particularly useful when passing audio between ControlSpace and PowerMatch
products in different parts of a large building or complex. It also works well to interlink multiple
devices within an equipment rack to reduce analog cabling and connections.

The ESP CobraNet I/0O expansion card is supported in ControlSpace Designer software
version 2.3b1 or later and the PowerMatch CobraNet card is supported in version 3.1 or later.
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An example system using CobraNet network audio distribution

Note: The ESP CobraNet network audio expansion card is only compatible with ESP-88C
and ESP-00 processors. Compatibility can be verified by checking the first six digits of
the serial number. Compatible ESP-88s will have the first 6 digits ‘050137’ and ESP-00s
will have ‘050138’. Earlier ESP-88s require internal modification in order to support the
CobraNet expansion card.
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This document is intended to be read alongside the ‘System examples using CobraNet
networking with Bose ControlSpace and PowerMatch products’ Tech Note which
includes a number of system examples that illustrate how to configure the products for
different applications:
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1. Creating a CobraNet network

A CobraNet audio network is built using a standard 100Mbit (Fast Ethernet) or 1000Mbit
(Gigabit) Ethernet network and can utilize industry-standard structured network cabling
(CAT5E/CATS6), Ethernet switches and other network components. For larger systems, and
systems which require quality of service, QoS, management a managed or ‘smart’ switch is
recommended. The use of repeaters/hubs, however, is not recommended and should be
avoided.

When using CobraNet with Bose® professional system electronics, the CobraNet audio data
and the ControlSpace control data must be isolated from each other either as physically
separate networks or using a virtual network (VLAN). The volume of traffic produced by
CobraNet is incompatible with the 10Mbit control connection found on some ControlSpace
devices.

ESP-B8C & ESP CobraMet I/O card 100Mbps
- Network Switch

B et
e 2 e

100Mbps

Network Switch PC running ControlSpace

Designer
CobraMet Audio Network

®—— ControlSpace Control Network
Connected using two independent network switches

Using a ‘Smart’ or ‘Layer 2 Managed’ Ethernet switch that supports VLANS, it is possible to
partition the networks within a single switch as illustrated below. However, discussions about
network configuration and VLANS are outside the scope of this document.

ESP-88C & ESP CobraNet I/O card

100Mbps ‘Smart’ or ‘Layer 2 Managed’
Network Switch

PMB500/N & PM CobraNet card
Ports 1-12 partitioned from
Ports 13-24 using a VLAN

PC running ControlSpace
Designer

CobraNet Audio Network
&——# ControlSpace Control Netwark

Connected using a ‘Smart’ or ‘Layer 2 Managed’ switch to partition the two networks.

In order to avoid unwanted audio artifacts and drop-outs the CobraNet network relies on the
timely delivery of audio data and therefore has some fairly strict network requirements. Each
time a switch is inserted in the transmission path between the sending and receiving device,
known as a ‘switch-hop’, a small amount of propagation delay occurs. In order for this delay
to not affect correct operation a maximum of six ‘switch-hops’ is recommended for 100Mbit
networks, (when using the Standard [5.33mS] latency option). Since 1000Mbit network
switches are designed to operate at faster speeds their propagation delay has less
significance.
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Consistent with most computer based Ethernet networks, and the ControlSpace control
network, CobraNet networks typically use a ‘Star’ or ‘Star of Stars’ layout. In the example
shown below a maximum of three switch-hops is required to reach any other device on the
network.

% CobraNet Audio Network
&—=& ControlSpace Control Netwaork

Typical ‘Star of Stars’ network topology

The CobraNet expansion cards have two physical network connections but only
communicate through one at a time. The Secondary port adds redundancy and is
used automatically should the Primary connection to the network fail.

While the two ports provide redundancy for the connection between the CobraNet
card and the network, the resilience of the complete connection between CobraNet
devices will depend on the network design. Various techniques and protocols exist to
provide automatic backup and redundancy for Ethernet networks. Some of these
topologies are shown below:

RN e

Link aggregation/Trunking Ring {with Spanning Tree) Meshing Dual Link (with Spanning Tree)

Common network design techniques to provide backup or redundancy

To keep all the CobraNet devices synchronized, one node takes on the role of
‘Conductor’ and generates regular ‘Beat’ packets that are broadcast to all of the other
nodes (Performers) on the network. The Performers then use these beat packets to
synchronize/re-generate their clocks locally.

Each CobraNet port has two LEDs to indicate status:

Green LED Solid Link established with another node or network switch
Blinking CobraNet activity on the network
Orange LED Solid Power applied, node is a Performer (default)
Blinking Node is the Conductor
(Blinking orange LEDs on both ports indicates an error on
the network)




Bose Professional Systems Division

Design | Performance | Support

2. ESP CobraNet I/O expansion card

The internal architecture of the ESP is designed to support up to 64 audio channels divided
into 8 routing slots of up to 8 channels each. Typically most expansion cards occupy one
physical expansion slot and have four or eight channels so the routing and physical slots are
the same. One exception is the standard 4x4 input/output card which occupies two physical
expansion slots (to allow enough space for the output connectors) but only requires one
routing slot (8 channels total).

The ESP CobraNet I/O expansion card is different because it only occupies one physical slot
but can support up to 32 channels (16 in, 16 out) and can therefore utilize up to four of the
eight available routing slots. For convenience the card can be configured as one of eight
possible variants, each with a different combination of input and output channels. This allows
the card to be configured according to project requirements whilst leaving the maximum
number of routing slots free for other expansion cards.

Depending on the number of routing slots allocated to the CobraNet I/O card the number of
additional expansion cards (other than the standard 4x4 card) that can be added may be less
than the physical expansion slots available as demonstrated in the table below.

CobraNet® I/0 Routing Slots Additional I/O Card Capacity

Configuration Used ESP-88C ESP-00
16 in, 16 out 4 2 4
16 in, 8 out 3 3 5
8in, 16 out 3 3 5
16 in, 0 out 2 3* 6
0in, 16 out 2 3* 6
8in, 8 out 2 3* 6
8in, 0 out 1 3* 7
0in, 8 out 1 3* 7

* Limited by the physical expansion slots available

The ESP CobraNet I/O card is added in the same manner as other expansion cards. If the
card has already been fitted it will be detected automatically when a hardware scan is
performed, otherwise the card can be added manually as follows:

1. Right-click on the ESP in Project View and select ‘Properties’ to display the ESP
‘Properties’ dialog box.

k. | Properties E‘
TS Common Audio Cards
E=p.gg 1| Mame : ESP-88 1 SLOT1 |4xd MiciLine hd
Dl = IP Address - 192.168.0. [160-5] 5LOT2
Firmeare Version:  Unknown SLOTS |dx4 MiciLine h
SLOT4
Qpen CC-16 Connection
SLOTS |CobraMet16in160ut -
Rename Fz
QESP T r r SLoTs [%ehSDROult &
 Delete Del r - r r B
NN Cobratiet 16In1 60Ut
Cut Chrl+y r r r In Cohrahlet 16In80ut
% SIS CobraMet BIn160ut
I__D Copy  Chl+C r - r r Routing {Cabranet 8ingout
Cohrahlet 16In
i Cobrahet 1600t
DSP Type GPIO Usage EQ Optir Cobratlat in -
« D3P« DSPx4 W sLoT1 7 5L0T2 | & Miniry cobrablet 800t v
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2. Select the required CobraNet I/O card variant from the drop-down list presented for
the audio card slot where the card will be installed.
Note that only one CobraNet I/O expansion card may be installed within an ESP.
3. When used in conjunction with other expansion cards you will need to ensure that the

eight available routing slots are not exceeded. If this occurs the ‘Routing Slots Used’
meter and relevant ESP icon in Project View will turn red as shown below:

Common Audia Carads
£5P.85 1 Name : [esr-as 1 SLOT1 [4x4 MiciLine -
SR s IP Address 1921600 [160= sLoT2
51-3 52 -
S1-4 S2- Firmware Version Unknawn SLOT3 |4x4 MiciLine =
?3 Ss: SLOT4
53.3 54.. CC-16 Connection —
%14 § SLOTS  |4ch Mic/Ling Input =]
%g % = = = SLOTE |4ch SDR Output =
554 S5 r r In r =
SeRd 57 SLOTZ |4ch GDR Output = |
s §§ r r r r SLOTE |Cnhrablat1RIn1 60Ut
sa?%n r r In r Routing Slots Used 8
58-T:2) I
Off-line: 160
DSP Type GPID Usage FEO Optimization
* D8Pl " NAPx4 W 8ot [ a0t @ Mt Racaurens ~Highe

Using standard 4x4 Input/Output expansion cards wherever possible will spare
additional routing slots that can be allocated to the CobraNet I/O card. For example,
swapping the separate Mic/Line Input and SDR Output cards (from the example
above) for a 4x4 Input/Output card (shown below) ensures that the limit of eight
routing slots is not exceeded and the design can be used.

-

Commaon- Audio Cards - 1l
mm‘[c) MNama : ESP-881 SLOT1 |4xd MiciLine -
Ml =i IP Address 1921880, [160=] 5LOTZ [4xd wiiciLine >
‘glg g.z Firmware Version:  Unknown SLOTZ |4 MiciLine -
151-4 Ss2 l r
E g; i; CC-16 Connection RO i -
{833 SLOTS | 4xd MiciLine o
%z %; 0ESP I 7 =5 sLOTS ’—_‘ 2 =
g?j i . I Lt SLOTT |4ch SDR Output -
R T Ffa e 1 SLOTE |CobraMet 16In160U
‘55;' = r 14 r Routing Slots Used 8
58T
S6-Tx2
Off-line: 160 DSP Tvpe 1 —GPIO Usage 7 EQ Optimization
# DSPx1 C DSPe | ¥ SLOT1 [ 5LOTZ | & Minimum Resources © HighQ
The four front panel LEDs for the ESP CobraNet I/O card
display an average signal level of each group of eight
channels as shown. The individual signal level for each Inputs 1-8 S
channel can be monitored using ControlSpace Designer. Inputs 9-16 2
Outputs 1-8 5
Outputs 9-16 5
Green > -36 dBFS

Yellow -20to -6 dBFS

Red >-6 dBFS
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3. PowerMatch CobraNet card

The PowerMatch™ PM8500/N CobraNet card provides 8 inputs, presented as the ‘Digital’
source option for inputs A-H, selectable via the Input control panel. In addition, the 8 output
channels (post-processing and pre-amplification) are available as an audio monitor bus, and
can be sent across the CobraNet network for remote monitoring purposes.

The card will be detected automatically if a scan is performed and PM8500/Ns are present

with the card fitted, otherwise the card can be added manually in a similar manner to the PM
ESPLink card.

1. Right-click on the PM8500/N in Project View and select ‘Properties’ to display the
‘PM8500/N Properties’ dialog box.

ol PM8S500N 1 i+ N PMB500N [Main): PMB500N 1 Properties
;:'8 g Carnman Metwork
=D 4|
HE 5 Deice Name - |PMBEDON 1 setp |
ofF 6
°B L Firmware Vers: |Unknown P Address 1921680 |80 =
N ©pen Monitor Panel
E‘;'”: Rename Fz Device Canfiguration Output Configuration
Lim ¢ Delete Del R———— w Channels Mode
Sign Digital Card [ B I i = ’—_|
e - PO g s
[y cony chr+C Display PMESPLink Fands  |Mono(LO-2) =l
Setup plarms CAETIIES = ge!up Zand & Moo [L0-7] -
Clear Alarms Fanel Lock r S Mono [Lo-2) -
Wiew alarm Log... E E E E E
Power Up State: [ Restore Last Setiings
Toggle Standby

2. Once the “CobraNet” card has been selected, the ‘Digital Sensitivity’ drop-down is
enabled. This can be used to adjust the sensitivity for all eight digital inputs globally if
required, but typically this would not be necessary.

The input signal levels for the PowerMatch CobraNet card can be viewed via the front
panel display by choosing the ‘Input Meter’ option from the ‘Meter’ menu, or via the Input
control panel in the ControlSpace Designer software.
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4. Routing audio between CobraNet devices

Within a CobraNet network, audio is passed between devices in
‘Bundles’, typically containing eight channels*. A Bundle can be
considered the virtual equivalent of a multi-core cable where eight
independent channels of audio are passed through the same
connection.

* Note that when a Bit Depth of 24bits is used with Standard [5 1/3mS] latency
the maximum number of channels in a Bundle is reduced to seven.

ES;: Eg{ 1Tc) 4 oo 1= In Project View, CobraNet connections are shown as
EH g:; § ® ‘CnTx’ ar_1d ‘CnRX’, thesg are the CobraNet transmitters
=1-3 52-3% s>  and receivers. A transmitter can send one Bundle of
i = s ?Eﬁi eight channels and the receiver can receive another,
532 ﬁ’; o onton Ty also containing eight channels. For car(_j variants that

“laaa EHIS; Fault have sixteen inputs or outputs two receivers or
ﬁg;;;gigggi Clip transmitters are provided. Each of these would have a
Off-line: 160 ;'i;‘:al different Bundle assignment and could be linked to a
TR different CobraNet device.

Connections can be drawn between CobraNet transmitters

and receivers in Project View but it should be noted that these [ PmestoN |
are for visual reference only and do not influence operation. ESP-G8 (RTC) AL
The actual link is formed by assigning a transmitter and e P88 2
receiver the same Bundle number and then the CobraNet o
hardware manages the connection. ?5“
8=
A CobraNet receiver may only be connected to one +[en R G ManT>
transmitter (which must be on a different device) but PP SRS b ;““
depending on the Bundle type a transmitter may be linked Lir:“
either to one (Unicast), or to many receivers (Multicast). Signal
Bundle numbers are normally in the range 1-65,279 and the Off-line: 80

Bundle type is determined by the number with 1-255 defined
as Multicast and 256-65,279 usually defined as Unicast.

101
1001 1001 101 % 101
iyl

Unicast Multicast

Both types can only be sent by a single transmitter and Unicast Bundles can typically only be
received by one receiver**. A Multicast Bundle can be received by any number of devices but
adds additional network traffic and should only be used if required. A Multicast Bundle will
normally be sent to every port on the network irrespective of whether any receivers are
requesting it. Whereas a Unicast Bundle is only sent to a network port leading to a CobraNet
device requesting it, otherwise it is not transmitted. Eight bundles on any port (including all the
Multicast Bundles on the network) will consume all the available bandwidth on a 100Mbit
network and hence a maximum of four Multicast Bundles is generally recommended.

** Note that it is possible for Bundles in the Unicast range (256-65,279) to be set to Multi-Unicast
(allowing a copy to be received by up to four devices) or Multicast, but these modes are rarely used and
are not currently supported via ControlSpace Designer.
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4.1 Routing Examples

" ESP-83(RTC) |

The first example includes two ESP-88s fitted with ESP.88 1 ESP.882
CobraNet I/O cards, both configured as the 8in, 8out  “5i3 253X Sl
variant. One Bundle of eight channels passes from ESP-88 En == 7= =i
1 to ESP-88 2 and a second Bundle of eight channels = STl =i ST e]
passes back the other way from ESP-88 2 to ESP-88 1. e ks S IO
Since both of these connections are from a single (sl & (sl
transmitter to a single receiver Unicast Bundles (256-
65,279) should be used.
Example 1
Espeg | . .
ESP-38 2
In this second example the CobraNet I/O card in
_ SSE ¥ o ESP-88 1 is configured as ‘16 out’ and the others as
| ESP-88(RTC) B 5% ‘8 in’. One Bundle of eight channels passes from
213 i 8 in’. One Bundle of eight ch I fi
gHESP'B“g.;); EE‘ EEE ESP-88 1 to ESP-88 2 and a different Bundle of eight
513 2.3% cE3a 544 channels passes from ESP-88 1 to ESP-88 3.
51-4 S2-4X% “55-CnR1
=K e
e B . If desired some or all of the channels in each Bundle
| ESP-B8 P inlei
iZE o can be the same simply by Imkmg_the same paths_to
|_Ofiine: 160_| DR Zi] each CobraNet output module. This has the benefit
CEN Znks that both connections are still from a single
cEs Eils] transmitter to a single receiver hence Unicast
=S I Bundles (256-65,279) can be used, thus preserving
o network bandwidth.
ESP8E
Example 2 ESP-85 2

31-1 S2-1X
=51-2 52-2X

S51-3 52-3X%

S1-4 S2-4%

. 1531 S4-1X%
ESP-88(RTC) : (3 Y
by 1ESP—88 132 b [+53-4 S4-4X
o s
SEia 52.3% Ziiii
53-1 541 ESP-88 3
53-2 S4-2X 51-1 S2-1%
+53-3 S4-3X 51-2 S2-2%
[+53-4 54-4% 51-3 S52-3X
e BH B
AMtine: 18 532 54.2%
i . i . 533 54-3%
In this third example the CobraNet I/O card in ESP-88 1 is -ER . S
configured as ‘8 out’ and the remainder as ‘8 in’. With this Mg
design the one Bundle of eight channels is passed from ESP-884
ESP-88 1 to all of the other ESPs. Since these connections gié %%g
are from a single transmitter but to multiple receivers a g;ﬁj 3‘3.:&
Multicast Bundle (1-255) would be required. S22 42X
53-4 S4-4%
~—=55-CnR1
3-[:- ge: 1
ESP-88
ESP-88 &

211 521X
=81-2 522X
=51-3 S2-3%

S1-4 S2-4%

531 S41x

S53-2 S4-2X
2

\—-35-CnR1

Example 3
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| PMBSOON
PIMBE00N 1

2> This fourth example is essentially the same as the previous one
& but the receiving ESPs have been replaced by PowerMatch™
. o - amplifiers. Since this will be a common scenario, the configuration
| e —— enmcaven-  is supported ‘out-of-the-box’ with minimal setup required.

Fault

R X Clip .

i; 221?2 Limst PowerMatch CobraNet cards come factory set to receive Bundle
s s oing 2 100" and using ControlSpace Designer v3.1 or later the first ESP
IR e, memsiow  CobraNet transmitter in the design will be set automatically to the

Dff-line: 160 i PM83500N 2

same Bundle. Hence once the cards have been physically added
¥ and connected, simply uploading the design file to the ESP is all
¢~ thatis required to establish the link. Routing audio to the
e e CobraNet output module in the ESP and selecting the ‘Digital’

Fault source on the amplifiers will then allow audio to pass.
Cl
Lir:t
Signal
Dff-line: 81
© PmestoN |

PME500M 3

8>
‘———>Cn.Rx Cn MonTx(>
Fault

Clip
Limit
Signal
Off-line 82
Example 4
| PMESOON
The last example is a slightly more complex scenario  PumsooN o aoga e
involving PowerMatch amplifiers. With this design dhor o 4 3k
. . ape 2= 5
one Bundle of eight channels is sent to amplifiers 1 A o &
and 2 (similar to the example above) but then a R - LS
different Bundle of eight channels is sent to amplifiers EH %;} :-{C T Téi::' Faul
3 and 4. The default Multicast link (Bundle 100) can o2 (i D
still be used to pass audio from the ESP to amplifiers e Clip o Soral
1 and 2, but a second will need to be added (e.g. i gs;gs“ﬁ:x — S —
Bundle 101) to pass audio from the ESP to amplifiers Oftline: 180 | e —— | PmEsooN2 |
PO | e
3 and 4. PMBSOON 4| i}:
25 ; 5"
3 -
Currently it is not possible to change the PM e |z 3
CobraNet card settings via the ControlSpace J S e Snaiene
Designer software and hence this configuration will G R Cn MonT> ciip
require some changes to be made using the o o
CobraNet Discovery (Disco) utility (see section 6 for Lmt L oftinest |
more details). Ot ing 5

Example 5
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ing CobraNet settings for ESP-88/00

In ESP view a CobraNet input or output module with eight channels will be added for each
CobraNet receiver or transmitter according to the card variant selected. Audio can be routed
into and out of these modules in the same manner as any other input and output blocks.

SLOT4 Out3
LocalCD [ Room7 [
SLOT3 Ind | Selector SLOT4 Outd
L ———— Roomd 1%
1k J_J -

Room 1 > Room 1

) To Perlphera]

= e 1 ) =
= |{ { -
L=
| E
*
x
x
> P
SLOTS Rx2  PEQband
Local Inputs Local Inputs - .
wEls 10— Sl ocal Inp 11— LIM EQ [
2fm -2 2 !
30— 43 3»
40— ot A

ESP CobraNet I/O card - 16x8 variant shown

5.1 CobraNet Output Control Panel

A double click on the CobraNet output module in ESP View will
present the control panel in the usual manner. This includes a

SLOTS Tx1

ES -obraiet 1

separate output level, polarity and mute control for each of the
eight outputs plus the CobraNet Bundle and Bit depth settings. I L=CEl
T | 00 (Poler e
With the exception of the first CobraNet transmitter in the project -2 00 [Polariydl | Mue
(set to ‘100" automatically for simplified connectivity with wr [ 07 [ —
PowerMatch™ amplifiers) all transmitters are set to Bundle ‘0’ by s :
default which disables transmission. In order for audio to pass s [ o0 [EEEEEE [T
between CobraNet devices a transmitter and a receiver (on a Tx1.5 00 |Poell | Mas
different device) must be set to the same Bundle number. If the s | 00 |[PasimEl e
number is in the Unicast range then it can only be received by )
one device. If two or more receivers request the same Bundle it pat : e
will allocated on a first-come, first-served basis. Tx1-8 oo [Ponee [
Properties
Adjusting the Bit depth property changes the sample resolution :,,,,d,e o3
for the audio being transmitted. The options are 16bit, 20bit and stveptn [t <]
24bit with 20bit being the default. It is possible to use different Bit
depths within the same project, but the default of 20bit should be

fine for most applications.

Note: when a Bit Depth of 24bit is used with Standard [5 1/3mS] latency the number of channels in a
Bundle is reduced to seven.
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5.2 CobraNet Input Control Panel

SLOTS Rx1

Similarly a double click on a CobraNet input module in ESP View will
present the input control panel, which includes an input level and

mute control for each of the eight inputs plus the CobraNet Bundle Input Level (dB) Status
property. Rx1-1 e |
The CobraNet input modules are also set to Bundle ‘0’ by default o2 [
which disables reception whilst the port is unused. Rx1-3 [ Muts

Rx1-4

The Bit-depth is read-only field and will be populated when
ControlSpace Designer is on-line and audio is being received.

1014010
i

Rx1-6 e |
To the right a Status indicator is provided for each input channel. it TR
These are not audio signal indicators; instead they indicate whether '
valid CobraNet data is being received for each channel. These can Rx1-8 (.
prove particularly useful when setting-up or diagnosing system issues Properties
because they indicate whether the network is functioning and the T o=l
Bundle assignments are correct even when there is no audio present. it Depth

Black Channel not being received

Green Channel being received correctly

Red Channel being received with errors (typically incorrect
latency or network issues)

5.3 Controlling ESP CobraNet modules via Parameter Set.

The level, mute and polarity (output) parameters for each channel can be stored and recalled
via Parameter Sets allowing them to be adjusted dynamically if required, however they cannot
be dragged directly onto GPI contacts and serial inputs.

It is also possible for the Bundle number to be stored and recalled via Parameter Sets which
opens up the possibility of having an ESP receive audio from any one of a number of different
CobraNet devices by dynamically changing the Bundle number parameter during day-to-day
operation. A good example of this would be switching between the monitor outputs from a
large number of PowerMatch amplifiers, using only a single CobraNet receiver.

1:Receive from ESP-22 A | 2Receive from ESP-88 B 1:Receive from ESP-B8 A | | 2:Receive from ESP-33 B

- Param. Set 1: "Receive from ESP-88 A" —- Param. Set 2:"Receive fram ESP-88 B"
--ESP-88. "ESP-88 2"
—[-5LOTS Rxl:"CobraNet 1" S e
Bundle:"1001" Bundle: "1 011"
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5.4 Changing the card properties

To access the properties for the ESP CobraNet 1/O card, right-click on any of the CobraNet
input or output modules and select ‘Properties...’

Gotranin 1

|
i E ™ Properties 3]
: 4 Cobeakist Gamnge

| Name

; Berame ] 1P Address [1ez160.0162

Latsncy [#tandard (5 13 ms) =]
b 4 MAC Address 00-0C- 2401 -B0-4T

Sys Descripton

asitoGoap ' o Vs ConivolSpace Designer ko configure
CobraNut setings

By default ControlSpace Designer will allocate the ESP CobraNet I/O card an IP Address that
is equal to the address of the host ESP plus eight (e.g. 192.168.0.168 for an ESP address of
192.168.0.160) but this can be overwritten with an alternate address if required. Note that the
IP address is only used when the CobraNet card is being configured by SNMP or the
CobraNet Discovery utility and is not referenced in normal operation.

Latency

CobraNet networks can operate in one of three latency modes: 5.33mS, 2.33mS and 1.33mS
which can be set in the Card Properties. With lower latency settings there is less tolerance for
propagation delays and hence fewer ‘switch-hops’ are permitted. At the lowest latency setting
of 1.33mS only 1 or 2 ‘switch-hops’ are possible on a typical 100Mbit network. It also
significantly increases the load on the CobraNet processors which have to process more data
packets. So unless a lower latency is specifically required and the networking implications are
fully understood it is recommended that the default setting of ‘Standard [5 1/3mS]’ is used.
Note that for audio to pass correctly between CobraNet devices on a network they must all be
set to the same latency mode.

CobraMet Settings

Narme :
IP Address : 192 16A N 1AA
Latency Standard [5 113 mS] «

MAC Address 00-0C-8A-01-80-47

Sys Description:

Use ControlSpace Designer to configure
CobraMet seftings

Use ControlSpace Designer to configure CobraNet settings

This property is checked by default and typically ESP CobraNet settings such as Latency,
Bundle numbers, Bit depth etc can be managed using the ControlSpace Designer software.
However for more complex systems, or those using a combination of ESP and PowerMatch
CobraNet cards it may be desirable to turn off ControlSpace Designer control of CobraNet
settings so that all the cards may be configured together using the CobraNet Discovery
(Disco) utility.
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6. Managing CobraNet settings for PM8500/N

With the PowerMatch™ amplifier the CobraNet audio is presented simply as the ‘Digital’
source option selectable via the front panel or the Input control panel in the ControlSpace
Designer software. The input source for any channel can be set independently with any
combination of analog and digital (CobraNet) inputs permissible. With the PM8500N the Input
Source can be stored and recalled via Parameter Sets offering the possibility of having inputs
switching to analog inputs as a backup.
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The PowerMatch CobraNet card is factory set to receive
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Bundle ‘100’ and cannot currently be changed using the o B g
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channels of audio passing from an ESP to one or more
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6.1 Changing CobraNet settings using the Discovery utility

The CobraNet Discovery utility can be downloaded from www.cobranet.info.

To use the Discovery (Disco)
utility, first ensure that your
network adaptor is correctly
configured and connected to
the CobraNet network (rather
than the ControlSpace control
network) and then launch the
utility. Any CobraNet devices
connected to the network
should be discovered
automatically and added to the
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If no devices are detected check the network connections and
ensure the correct network adaptor is selected in the ‘Tools’,
‘Options’ dialog.

Assigning IP addresses

Once the ESP has a design loaded the CobraNet 1/O card will be assigned an IP address as
the ESP boots up. By default this is 8 above the IP address of the ESP itself. In contrast
PowerMatch CobraNet cards will power-up with a default IP address of 0.0.0.0 and will need
to have a valid IP address set before they can be configured using Discovery. CobraNet
devices only require an IP address for configuration, not for normal operation so the
addresses are usually temporary.

An IP address for each PowerMatch CobraNet card can be set manually by selecting ‘New IP
address’ from the ‘CobraNet’ menu, or you can have the Discovery utility automatically
assign IP addresses to devices by checking ‘Enable Auto Assignment’ in the ‘Options’ dialog.
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Once IP addresses are assigned to the PowerMatch CobraNet cards Discovery can query
them and update their status in the device list.

I CobraNet(tm) Discovery |:||E|r>__<|
CobraMat Edit View Tools Help

s IP Address MAC Addrass emorCount sysDescription emorCode
0 152.168.0.10 000c8a018071 0 Bose ControlSpace ESP-88 Cobralet..  w3D

0 152.168.0.31 00502b0535a3 0 Bose PowerMatch CobraMet version . Ox1022
@ 152.168.0.30 00802b05f730 0 Bose PowerMatch CobraMet version.. 01022
0 1582.168.0.32 00602b05fa53 0 Bose PowerMatch CobraNet version...  0x102D
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To identify which CobraNet card is fitted to which amplifier you can either add them to the
network one-by-one or temporarily disconnect one and the green tick to the left will change to
a red cross to indicate the device is missing. Once identified, it can be re-connected and the
green tick will be restored. Since the IP addresses are only temporary it's usually a good idea
to make a note of the MAC addresses in case you should need to identify the cards again
later on.

Setting Bundle numbers

i CobraNet Configuration

Once a device has an IP address 1P Address Conductor
assigned double clicking on it will
open the ‘CobraNet Configuration’
dialog for that particular device.
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Bundle Type Number Status

Each row in the list is a discrete
Bundle transmitter or receiver and is
typically the same for all CobraNet
devices (although the number of
receivers may vary) irrespective of
how many inputs or outputs the
device actually has. (42) [ Refiesh [ o
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For most applications, receiving a single Bundle of 8 channels is sufficient*** and only
Receiver 1 (Rx 1) will be used. In applications where remote monitoring of the PowerMatch
amplifiers is required then Transmitter 1 (Tx 1) can also be configured. The remaining
transmitters and receivers should all be left set to ‘0’ which is their unused state. PM
CobraNet cards are factory set to receive Bundle ‘100’ and this will appear on Receiver 1 as
shown.

*** |t is possible for the PowerMatch CobraNet card to receive multiple Bundles with fewer channels
(e.g. 2x 4ch Bundles) but this is more complex, outside the scope of this document and not
recommended for novice CobraNet users.

Receiver 1 Configuration

To change the Bundle number assigned to the receiver one can either; double-click on the Rx
1 row, or select it and click on the ‘Configure’ button from configuration dialog.

The ‘Receiver 1 Configuration’ dialog will be presented and

one can simply enter a new Bundle number and click ‘Apply’.
If you are working live clicking the ‘Refresh’ button will cause

Bundle | 100

the status indicators and SubFormat fields to be updated. ch. subMap  Subromat
1 33 Not Receiving .
The ‘SubMap’ values control how the received Bundle 2w Not Receiving ]
channels relate to the hardware channels of the device . (= e Ep—— m
(channels A-H on the PM8500/N). The default values are *33- . [ ot Receing ]
40’ and should not be changed. ] ot Recaiing ]
) o ) 6 38 Not Receiving .
The ‘SubFormat’ fields are populated when audio is being ;= Fr— ]
received and indicate the audio format. The default format is s [ Net Receng m

48kHz 5 1/3mS 20bit. The sample rate (48kHz) and latency (5
1/3mS) must be the same for all CobraNet devices on the [Feren | [Looms | [ox ] [ concel ]
network, but differences in bit-depth between devices are
permissible.
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Transmitter 1 Configuration

For monitoring purposes, the output channels (post-
processing, pre-amplification) of a PowerMatch amplifier can
also be sent across the CobraNet network. This is turned off
by default, but is enabled simply by assigning a suitable
Bundle number to Transmitter 1. This should be in the Unicast
range, especially if there are multiple amplifiers, to limit the
amount of network traffic.

Similar to the receiver, the ‘SubMap’ values control how the
hardware channels are mapped to the Bundle channels. The
default values are ‘1-8 and should not be changed.

The ‘SubFormat’ drop-down sets the bit depth for each
channel. The default is 20bit (so 8 channel bundles are
supported with 5.33mS latency) applied to all channels.

The last section which includes the ‘SubCount’, ‘UnicastMode’
and ‘MaxUniCast’ parameters can be used to create Bundles
of fewer channels, or to override the default Unicast behaviour
and send copies of the Bundle to multiple devices. These
should only be required for more complex systems are are
outside the scope of this document.

Advanced Configuration
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Clicking ‘Advanced’ from ‘CobraNet Configuration’ presents a dialog with a number of card
properties. Most of these are factory set for correct operation and should not be changed, but

there are a few to be aware of.

Persistence E

Name | PMCobraiet

Conductor Priority | 32
Serial Format | CxD

Serial Baud

Serial FReriod
Serial RxMAC
SerialTxMAC

modeRate Control
Proc Mode
TagEnable
HMI Mocle
FrzeCycles

NetMask

01260:2B:FD:00:00

01:50:26:FD:00:00

48 kHz, 5 1/3 m5 ~
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The ‘Persistence’ property will be checked by default on
PowerMatch CobraNet cards to ensure that any changes
made to the card settings (such as Bundle assignments)
are retained after power down. If this is turned off then the
settings will be lost when the ampilifier is turned off.

In contrast, the ESP CobraNet I/0 card is designed to work
with or without the ‘Persistence’ bit set. This is because the
ESP will provide the CobraNet I/O card with the settings on

power up if ‘Persistence’ is turned off. This does not happen

with PowerMatch amplifiers.

‘Name’, ‘Location’ and ‘Contact’ are simple text fields that
can be used to identify the card on a network. Simply enter
the desired text and click ‘Apply’.

The last setting to be aware of is the ‘modeRate Control’.
This sets the combination of the sample rate and latency
and will be 48 kHz, 5 1/3 mS by default. Although 96 kHz
options are presented they are not supported by
ControlSpace hardware and should not be used.
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There are three latency options available; 5.33mS, 2.33mS and 1.33mS. With lower latency
settings there is less tolerance for propagation delays and hence fewer ‘switch-hops’ are
permitted. At the lowest latency setting of 1.33mS only 1 or 2 ‘switch-hops’ are possible on a
typical 100Mbit network. It also significantly increases the load on the CobraNet processors
which have to process more data packets so unless there is a specific need to use a lower
latency the default of 5.33mS should be used. For the system to operate correctly all devices
must be set to the same ‘modeRate Control’ setting.

Changing ESP CobraNet I/O card settings using Discovery

Configuration of the ESP CobraNet I/O card settings can still be done via ControlSpace
Designer even if the PowerMatch CobraNet card settings are changed via Discovery, simply
by not changing any of the ESP settings manually. The benefits are that the ESP CobraNet
1/0O card settings are stored in the design file for ease of reference and troubleshooting and
Bundle assignments can be changed dynamically using Parameter Set programming.

Alternatively, all CobraNet devices can be managed via the

CobraNet Discovery utility, but in order to prevent changes e ———
made in Discovery from being overwritten, control via the [ T XEFR
ControlSpace Designer software must be turned off. This is Latency [standard (5 173 ma) <]
done by right-clicking on any of the CobraNet modules for an MAC Adress | 00-0C-84.01-80-47
ESP, selecting properties and un-checking ‘Use ControlSpace 83 Description:

Designer to configure CobraNet settings’. This will need to be

repeated for each ESP in the design and then the modified

design sent to the hardware. With this turned off ControlSpace ) e G e (B CERiE

CobraNet settings

Designer software or the ESPs will not send any settings to the | |
cards.

Audio is still routed to the CobraNet modules in ESP view in the usual way, only the CobraNet
parameters are unused. When viewing the ESP in the Discovery utility the Tx1, Tx2, Rx1 and
Rx2 rows relate to the equivalent modules in ESP view.
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Note: The CobraNet Discovery utility exposes a great number of settings that are factory
set for correct operation and should not be changed. Changing settings other than
those described in this document may cause issues with the system that are hard to
diagnose and resolve without in-depth CobraNet knowledge.

CobraNet® is a trademark of Cirrus Logic Inc.



