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System examples 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.

This document is intended to be read alongside the ‘Using CobraNet networking with Bose
ControlSpace and PowerMatch products’ Tech Note and includes a number of system
examples that illustrate how to configure the products for different applications:

System Examples:

Bi-directional link from one ESP to another

Primary ESP sending to multiple secondary ESPs

ESP sends one Bundle to multiple PowerMatch amplifiers
ESP sends multiple Bundles to PowerMatch amplifiers
Using the PowerMatch amplifier audio monitor bus
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1. Bi-directional link from one ESP to another

This first examp_le mclu_des_two ESP7885 _Wlth eight S
channels of audio passing in each direction between | EsPast
them. g S

52-3X%

S2-4X%

. . . 541
Before following these steps to configure this example sh2x
system it is assumed that a CobraNet I/O card has been A o BRI S s PR
correctly installed into each ESP and that the “ |_Offiine:160 | |_ofine 61| W
independent networks have been created for CobraNet
and the ControlSpace control network.
Example 1

ESP-88C & ESP CobraNet I/O card 100Mbps
g

Network Switch

100Mbps
Network Switch

PC running ControlSpace
Designer
CobraNet Audio Network
#——=a ControlSpace Control Network

Using ControlSpace Designer v2.321 or later create a new design file and
perform a hardware ‘Scan’ either by choosing the option from the ‘Tools’ ‘63
menu or by using the toolbar button.

Assuming that all the network connections and settings ot Pl e et 04
are correct the two ESP-88s should be detected, B2 o DE2
populated with their standard 4x4 cards plus the B gg:& PEE
additional CobraNet I/O expansion card. By default the =32 542X 532

card will be shown as the '16 in, 16 out’ variant unless B Siix s

there is an existing design file in the ESP with the card R o
configured differently. Offline: 160 Off-ling: 181

Since this system design only requires the CobraNet 1/O cards to have 8 inputs and 8
outputs the card can be configured as the ‘8 in, 8 out’ variant, leaving four routing
slots (three physical slots) available for other expansion cards. This can be changed
in the ESP Properties window which is accessed by right-clicking on each ESP in
Project View and selecting ‘Properties’.
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P o . r 5 SLOTT
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. . . . .
4. Once the card variant has been changed it ES;;:Z(:TC} Eﬁ?;:ag

is recommended that the required B 55X B 25X
connections between CobraNet S = e S
transmitters and receivers are drawn in S Sl B! Y
Project View. Whilst this has no influence 5 o s ek
over the actual operation it is a good visual D S e DPe S Cnli
reference of the CobraNet links that will be [ \‘
required.

5. The next step is to check that both the cards are set to ‘Standard [5.33mS]’ latency
and that the option for ‘ControlSpace Designer to configure CobraNet settings’ is
checked. These options can be found in the card Properties which are accessed by
right-clicking on any CobraNet input or output module in ESP view and selecting
‘Properties’. These are the default settings and should not require any changes.

™ Prapertics =
Cobrablet Settings.
Marne
2 1P A | [1az160.0.160
Latency: Shimdard |5 172 m8] =
x MAC Address 00-0C-8k01-80-47

Sys Descnglion:
Copy Parameters  Clibed
Add ToParameterset  F
A To Groug ¥ e o8 ControlSpace Designarto configura
Al T Timer L Cograbiet setings

6. To create the first CobraNet connection that will pass audio from ESP-88 #1 to ESP-
88 #2 open the control panel for the CobraNet output module on ESP-88 #1 with a
double left-click.

SLOTS Tx1

You can then assign a suitable Bundle number that will
] reference this group of eight channels. Since the

S connection is from a single transmitter (ESP-88 #1) to a
single receiver (ESP-88 #2) a Unicast Bundle should be
— | used from the range 256-65,279 to minimise network
traffic. You can use any number in this range but typically it
—____| is easier to remember if it ends in ‘01’ for the first link and
'02’ for the second link (e.g. 301, 302 or 1001, 1002).

Tx11

Tx1-2

Tx1-3

Tx1-4

Tx15

Tx1-6

Tx1-7

L
SN THTT
'

Tx13

If desired the Bit depth can also be

T [ changed but the default of 20bit bl
it Depth should be fine for most
applications. pad | 00 o
ma2 | o0 [ mae |
Ra3 [ oo [mame |
7. Having set the Bundle number for the CobraNet output ::: g _%
module on ESP-88 #1, you then need to use the same '_4
Bundle number for the CobraNet input module on ESP-88 #2 | ™ | o e
so the link is formed. ma oo NN
ras [ oo W
Properties
Bundle 1001 =]
Bit Depth
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8. The previous two steps then need to e -
be repeated to form the return link input Level ) input Lol () Staus
between the CobraNet output module ma [ oo (PO | mta [ 0o s
on ESP-88 #2 and the input module mwa [ 0o [EEEEEE TR mz [ 00 [
on ESP-88 #1. This should also use a s [ o0 NN G mts oo T
Unicast Bundle from the range 256- ma [ oo N DN || oees [0 [
65,279 but should be a different e mis [ o0
number from the one used for the first | "¢ [>T pe [ 0 S
h LT | Mute. Ret? [ oo [ e
link. B i —— e mm
Bundle [ 1002 "'ﬂ::':::' [ 100z
Bit Depth m Bit Depth

9. At this point the CobraNet configuration is complete and once this design has been
sent to the ESPs it should be possible to pass audio in both directions between them.
To test this one could create a simple design using a source and a powered
loudspeaker (or similar), passing the source to the second ESP and back again to
prove that both connections are working.
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® cOL _ In 1
SLOT1 Inz SLOT1 In2
® CDR — oz
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o . In3 p
SO SLOT! nd |
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T
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CobraNet 1

@ CobraNet1
L

s B 8
5 x X
6> X X
i % K
ESP-88 #1 ESP-88 #2
10. In addition to monitoring the audio signal level or listening to SLoT e
the audio output, the correct operation of the CobraNet links ! o
can also be verified using the Status indicators on the input i ol
module. These are not audio signal indicators; instead they Rett | oo e | ®
indicate the presence of valid CobraNet data for each Rz | oo [ @
channel. When ControlSpace Designer is on-line the pas [ oo [oman] @
indicators will be green if there is a valid CobraNet s [ oo [EEEEEL ©
connection. mis [ oo NN ®
Re1is | 00 Mite | @
Black Channel not being received . ll °
Green Channel being received correctly Res [ oo NN o
Red Channel being received with errors (typically BIEEEES
incorrect latency or network issues) fundie o023
Bit Depth
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In this second example the same eight channels are to

be passed from ESP-88 #1 to each of the other ESPs. T
521
Since the same Bundle is to be sent to multiple receivers a Eé %é’;‘
Multicast Bundle in the range 1-255 should be used. The S e i
same Multicast Bundle could be received by any number of "'S?SP_;;{:S(::X (-—E:E%nm RS
devices on the CobraNet network. :;::;EE %g on ig- et |
S4-1% ESP-88 3
To configure this system the same basic steps are required g X B o
as for the first example but with different Bundle ’"53;”“5;95;#[’:.‘—< ;igég S%Eg
assignments. ' ez S
R T
1. Install the CobraNet I/O cards and hook up R
independent networks for the CobraNet audio data L, e |
and the ControlSpace control data. e =X
2. Open ControlSpace Designer, create a new design = o
and perform a ‘Scan’ of the hardware or add the =€ o]
ESPs to Project View manually. N wa
3. Select the card variant that most closely matches %%
the project requirements in the ESP Properties. In o oae s e
this example ESP-88 #1 is configured as ‘8 out’ and ST x
all the others are configured as an ‘8 in’. %ﬁ 3;52
4. Ensure that the ESP CobraNet I/O card is set to e s
‘Standard [5.33mS]’ latency and that ControlSpace e =
Designer has control over the CobraNet settings in '
the Card Properties (default settings). Example 2

_ x| SLOTS Hxd

(C]

e [ oo G e | omaa [ oo T Rat 1 oo Thwee] Rat vo| |
wia [ B TR | e (o | e o | omee e
ma [ oo [ T | mea [ oon DR ma [ oo s ez [ oo RN
i [ oo [Pl e | e [ o0 Timmn M4 | o0 e fetd [ 00 AR

wis | oo [ e | oees [ o0 e was [ oo i was [ oo RN
e [ BN D | e (o7 RN | e (oo D | e (o
ey [ uo [ T | mer [ oon e rer [ oo [ rer [ oo AR
s [ o0 [ e | s on e s [ o0 [ mes [ oo NGRRN
Properties Propetion Properibs Properties

Lundie [ Furuin [T Fluanedln IECE: Rurrmllen T

Bvepth  [1ma | Bil Depth it Dupih Bl Dogithy

5. Open the CobraNet output module on ESP-88 #1 and assign a Bundle number in the
Multicast range of 1-255. Then open the CobraNet input module on each of the other
ESPs and set them to receive the same Bundle number.

6. Upload the project and confirm that the audio sent from ESP-88 #1 is being received
correctly by each of the other ESPs.

An alternative to using a Multicast bundle in this example would be to have ESPs 2-4
configured as the ‘8 in, 8 out’ variant and daisy-chain the transmit of one ESP to the receiver
of the next and so on. Although this would avoid using a Multicast bundle it would make the
system more vulnerable should any one of the links fail and latency would increase for every
link.
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3. ESP sends one Bundle to multiple PowerMatch amplifiers

Similar to the previous example but with PowerMatch™
amplifiers in lieu of the receiving ESPs, this simple out-of-

the-box solution allows a single Bundle of 8 channels to be o e &
sent from an ESP to one or more amplifiers. 5 Ei
B[
Since the same 8-channel Bundle is to be sent to multiple | ESPABB(RTC | r%.;_;;Cn_m_MmTE;[ﬁ
receivers a Multicast Bundle in the range 1-255 is required. The st i Falt
PowerMatch CobraNet cards come factory set to ‘100’ for this EE gég o
purpose. LES Sarl
E ﬁg Off-line: 80
To configure this system the same basic steps are followed but oning @ | | el
the Bundle assignments will be set correctly by default. E.g %‘{
45
1. Install the CobraNet cards and hook up independent S %
networks for the CobraNet audio data and the i Gn Moo
ControlSpace control data. Fault
2. Open ControlSpace Designer, start a new file and perform e
a ‘Scan’ of the hardware or add the ESP and PM (Shuma
amplifiers with CobraNet cards installed to Project View ;
manually. ), PMBSOONS |
3. Select the ESP CobraNet I/O card variant that most H P
closely matches the project requirements in the ESP o i®
Properties. In this example it is configured as ‘8 out’ and ] o
will be allocated Bundle number ‘100’ automatically e e Mon T
(because it is the first CobraNet transmitter in the project) E::“
and requires no further configuration. Limit
4. Since the PowerMatch CobraNet cards also come factory O e
set to receive Bundle ‘100’ no changes to the card -
configurations are required.
5. Ensure that the ESP CobraNet card is set to ‘Standard [5.33mS]’ latency
Example 3

and that ControlSpace Designer has control over the CobraNet settings in
the Card Properties (default settings).
6. Route audio to the CobraNet output module in the ESP processing view.
7. Open the Input Control Panel for each PM amplifier and select ‘Digital’ source for
each of the inputs.

PMB500N Input Control Panel

FPM8500rM 1

na nB nc nD nE nF ne nH
|anaiog v | Janaion = || Jansion v || Jansion =|||[anang ||| [anaca v || [ansiog = || |ansioy ~|
Sensiiviy | Semsiivey | Sensiity | Senstivity | Sensiivy || Senstiity | Senshiviy
w2060 v || [+1208u > ||| [+1208u ¥ ||| [+1208u > ||| [s12080 - ||| [+120m0 = ||| ferzamu > ]| [er20m ~ |
OBFS BFS OBFS 4BFS OBFS 4BFS OBFS OBFS
i 0 i 0- 0 0 0 i
5 5 5 - 5 5 5 5
12 12 12 =124 12 12 12 12
18 18 18 18 - 18 18 18 18
24 24 24 -24 - 24 24 24 24
20 a0 20 -0 20 a0 20 an
38 35 38 -38- 38 35 38 38
42 42 42 2 42 42 42 42
60 50 60 -60- 50 50 50 50
Wute Mude Mute Mute Mute Mue Mute Mude

8. Send the configuration to the hardware and confirm that the audio sent from ESP-88
#1 is being received correctly by each of the PM amplifiers.
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4. ESP sends multiple Bundles to PowerMatch amplfiers

PMES00N 1

o PMBSOON 'S . . ) . .
L pesons | 3 This slightly more complex configuration with
o £ 0 ¢ PowerMatch™ amplifiers has one Bundle of 8
e o & emawess  channels routed to amplifiers 1 & 2, and a second
BE 2% ] ot Faul Bundle of different channels routed to amplifiers
513 22.3% —=Cn.Rx Cn.MonTx[> Clip
5w ik Fault Limit 3&4.
gﬁ i%’)g Clip Signal
= Saax Limit Off-ling 80 . . . . .
et e R Since this example involves sending multiple Bundles
S —— - T to PowerMatch amplifiers some configuration of the
phracaa " g | 5 & PM CobraNet cards using the CobraNet Discovery
x| o ¢ utility will be required.
i \—on Rx Cn.Mon Ti:i
i Fault
\—Cn Rx Cn.MonTxl> Clip
Fault Limit
Clip Signal
Limit |_ofiineé |
Signal
Off-line 83
Example 4

To configure this system follow these steps:

1. Install the CobraNet cards and hook up independent networks for the CobraNet audio
data and the ControlSpace control data.

2. Open ControlSpace Designer, start a new file and perform a ‘Scan’ of the hardware or
add the ESP and PM amplifiers with CobraNet cards installed to Project View
manually.

3. Select the ESP CobraNet I/O card variant that most closely matches the project
requirements in the ESP Properties. In this example it is configured as ‘16 out’ so that
two eight channel Bundles can be sent.

4. The first transmitter will be assigned Bundle number ‘100" automatically (because it is
the first CobraNet transmitter in the project), but the second transmitter will need to be
set manually to ‘101’ in the CobraNet Tx2 output module control panel.

5. Ensure that the ESP CobraNet card is set to ‘Standard [5.33mS]’ latency and that
ControlSpace Designer has control over the CobraNet settings in the Card Properties
(default settings).

6. Open the Input Control Panel for each PM amplifier and select ‘Digital’ source for
each of the inputs.

7. Whilst connected to the ControlSpace control network, send the design to the
hardware and then disconnect.

8. Since the PowerMatch CobraNet cards come pre-configured all the amplifiers should
be receiving audio, but it will the audio intended for amplifiers 1 & 2. To change the
Bundle assignment for amplifiers 3 and 4 will require the use of the CobraNet
Discovery utility.

The CobraNet Discovery utility can be downloaded from www.cobranet.info.
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CahraNet{im) Discavery EEE

CobraNet Ecit View Tools Help
9. Swap the PC network connection to the [/ wae o meaiies st momnes: e
182.268.0 10 000c8a018071 0 Bose Control3pace ESP-88 Cobralet. ®a3D
CobraNet network, |aunch the CobraNet g 192.768.0 31 c0sozblsamas O Bosa Poweriotch Cobraiet vemion.. G2z
. . . 152.268.0 30 00$0ZLCSITL o Bust: PuwverMalh SubtaNel veasiun.. - Cx30
D|Scovery ut|||ty and ensure that all five g 15268033 OISR O Bose PowerMatch Cobrallet version. 01022
. . 152.168.032 0060zb05fa53 0 Bose PowerMatzh CobraNet version.. x1020
CobraNet devices are discovered.
10. Identify the PowerMatch CobraNet
cards by temporarily disconnecting each
in turn, making a note of the MAC
address associated with each amplifier.
< >
Satus Davices: § Actves 5 Dead: 0

11. Assign a valid IP address to each of the PM CobraNet cards by right-clicking on each
device and selecting ‘New IP Address..” or enable auto IP assignment in the Tools,
Options menu. Remember that IP addresses are only temporary.

12. With the cards identified double-click on the card for amplifier #3 to open the
‘CobraNet Configuration’ dialog.

i CobraNet Configuration
Advancad] [ Report ] [c:nnﬁgure]
Bk | Twe | Wb | s Then either select the row for Receiver 1
0 iy : ° (Rx1) and click ‘Configure’ or simply
St I ] : double-click the row to open the ‘Receiver
o N o 1 Configuration’ dialog.
2
Mm_ulm]
13. Since the card is already receiving valid audio data (audio sde 10|
for amplifiers 1 & 2) the status indicators should be green. 7
14. Change the Bundle assignment from ‘100’ to ‘101’ and ! } } I“';"Z’m'“f"s } :
then click ‘Apply’. : B pEmmEnT
2 ‘35 ‘ |48kH1‘2ﬂ,51]er§ ‘ .
15. To verify that the card is now receiving valid audio data * }6 } I:L:m; } :
from the second transmitter on the ESP click ‘Refresh’and | =~ |%mimjwm m
ensure that the status indicators are still green. ;B |[Fmmsws | W
. 8 40 48 kHz, 20, 51/3 w5 .
16. Repeat steps 12-15 for amplifier #4 and the system then | | ‘
be configured and working as expected. (roman | [Lem | [ ox | [ cor

Note: In order to configure ESP CobraNet cards to via the Discovery utility as well the ‘Use
ControlSpace Designer to configure CobraNet setings’ property in ControlSpace Designer
should be un-checked for each ESP in the project to prevent settings from being overwritten.
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This last example is similar to Example 3, but also
utilizes the audio monitor bus feature of PowerMatch
amplifiers to allow for remote monitoring.

Since this example utilizes the audio monitor bus, some

configuration of the PM CobraNet cards using the
CobraNet Discovery utility will be required.

To configure this system firstly follow the steps described
for Example 3 to configure the routing of audio from the
ESP-88 to the PowerMatch amplifiers. Once this is
complete the audio monitor bus can be configured by
following the steps described below:

Swap the PC network connection to the CobraNet
network, launch the CobraNet Discovery utility and

ensure that all four CobraNet devices are
discovered.

. PMSSDON
PMBS00N 1
-Analog A 1>
[~Analog B 2L
Analog C 3[
Analog D 4
Analog E 5[
C-Analog F ]
[~Analog G I
CAnalog H 8l
ESP-83(RTC) - .
Fault
S2-1X Clip
522X .
523X Limit
52.4% Signal
EoE L otinem |
S I PiesooN
b = PMB500N 2
o 35 CNRISE-CN T s .
-'..'\_ Offline: 160 “Analog A 1k
S E— [~Analog B 20>
-, Audio Analog C 3
=Monitor “Analog D 4[>
& Bus -Analog E &[>
+Analog F (=
[-Analog G 7[>
F-Analog H 80>
— =
Fault
Clip
Limit
Signal
Off-line 81
~ PMB5SDON
PMB500N 3
r-Analog A 1>
~Analog B 20>
[=Analog C 3>
=Analog D 4>
-Analog E &[>
-Analog F 6~
Analog G =
Analog H B[>
— -
Fault
Clip
Limit
Signal
Off-line: 82
Example 5

Identify the PowerMatch CobraNet cards by temporarily disconnecting each in turn,

making a note of the MAC address associated with each amplifier.

Assign a valid IP address to each of the cards by right-clicking on each device and
selecting ‘New IP Address..’ or enable auto IP assignment in the Tools, Options
menu. Remember that IP addresses are only temporary.

With the cards identified double-click on the
card for amplifier #1 to open the ‘CobraNet
Configuration’ dialog. Note that receiver Rx
will be factory set to Bundle ‘100’ and for this
example this will not need to be changed.

Then either select the row for Transmitter 1
(Tx1) and click ‘Configure’ or simply double-
click the row to open the ‘Transmitter 1
Configuration’ dialog.
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1P Address Conductor
I — () () [
Bundle Type Number Status

] Tx 1 0

0 Tx H 0

0 Tx 3 0

0 T 4 0

100 Rx 1 1

0 Rx H 0

0 Rx 3 0

0 Rx 4 0

0 Rx 3 0

0 Rx 5 0

0 Rx 7 0

0 Rx 8 0

(.42)
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5. Change the Bundle assignment from ‘0’ to ‘1001’ and then " Transmitter 1 Configuration
click ‘Apply’. The default values for all the other —
parameters are correct and should not be changed. pac ! |
Ch. SubMap SubFarmat
Typically the audio monitor bus should use Bundles in the . n = -
Unicast range because there is normally only one receiver , ;; ‘ | |
and Unicast Bundles are only transmitted when requested , } i | |
so monitoring traffic will not increase with additional P 1 |
amplifiers. = [ 1 |
6. Close this dialog and repeat steps 4-6 for the other two . [ } I :
PowerMatch amplifiers using Bundle numbers ‘1002’ and s [s N |
1003’ respectively. Do not change any of the CobraNet -
properties for the ESP-88, they will be set via
ControlSpace Designer. suCount g ¥
UniCastMaode |Navﬁr Multicast v ‘
7. Exit the CobraNet Discovery utility, swap the PC network vewica [ ]
connection back to the ControlSpace network and return
to ControlSpace Designer. oot (i d (i) |Lioeat]

8. Add a source selector to switch between the channels of the audio monitor bus and
route the signal to the monitor output.

Selecir Gan |
Monitor Channel

® [—— MonitorViol P——— MonitorOut [~

Monitor Bus

1
2
3[:
4=
B[
B[
-
k]

LA BL N ]

1
2
3
-4
(5
~lg
=
i

9. Open the control panel for the CobraNet receiver module, set the rea | ool EERE
receive Bundle to ‘1001’ and drag the receiver module into a e o
Parameter Set labelled ‘Amp 1'. e

Rx1-3 on | Mute

10. Increment the Bundle number to ‘1002’ and drag into a second (3 o |
Parameter Set labelled ‘Amp 2’ and then increment again and add Rel5 | 00 [omeEn
to a third Parameter Set labelled ‘Amp 3. Re6 | oo s

Rx1-T oo [ e
ParameterSets Ru1-8 00 | Mute |
Recall [N NN N N (N N N N N e e e Properties
q 2 3 4 5 E 7 g 9 10 M 121 T ’—Zlh o1 =
Right click here to add Bit Depth

1Amp 1 2Amp 2 3AmMp 3 4:Param. Set 4 5:Param. Seta 4}

+- Param. Set 3:"Amp 3"
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cC6d e [=IX]
CC-B41
11. Add a CC-64 to the project and drag
the three Parameter Sets to Bank 1 Amp 1 - g
Control 1 (to facilitate the selection of vl
the amplifier) and then drag the ®
Source Selector to Bank 1 Control 2 (e | —
(to allow selection of the channel). L]
= = | Q|9 e
12. Send the design to the hardware and [~ (] 6

then using these two controls it will be

possible to monitor any channel of o e
e + - Control 2:

any of the amplifiers remotely across Control 3.

the CobraNet network. - Controt 2

:L0Il| Bank2 | Bank3 | Bank4 | Selector | Custom

& LOCK.

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.
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