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Tradema rks

CobraCAD, CobraNet, and Peak Audio are trademarks of Cirrus Logic, Inc. Ethernet is a
trademark of Xerox Corporation. Windows is a registered trademark of Microsoft Corpora-
tion. Yamaha is a trademark of Yamaha Corporation. All other trademarks are the property of
their respective holders and are hereby acknowledged.

Yamaha Web Site

Information about the ACU16-C, NHB32-C, NetworkAmp Manager, and other Yamaha pro-
fessional audio equipment is available on the Yamaha Professional Audio Web site at:
http://www.yamaha.co.jp/product/proaudio/homeenglish/

Specifications and descriptions in this guide are for information purposes only. Yamaha Cor-
poration reserves the right to change or modify products or specifications at any time without
prior notice. Since specifications, equipment, or options may not be the same in every locale,
please check with your Yamaha dealer.
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CobraNet

CobraNet in a Nutshell

Developed by Peak Audio, a division of Cirrus Logic, Inc., CobraNet technology allows
real-time uncompressed digital audio distribution over industry-standard 100Base-T Ether-
net networks. Up to 128 channels, 64 in each direction, can be carried simultaneously over a
100Base-T network (64 channels on repeater networks). Fiber-optic cables support distances
of up to two kilometers.

CobraNet currently supports a 48 kHz sampling rate with 16, 20, or 24-bit resolution. Digital
audio is distributed in bundles, with one bundle per Ethernet data packet. A single bundle can
carry eight channels of 20-bit/48 kHz digital audio, or seven channels of 24-bit/48 kHz digital
audio.

CobraNet’s Serial Bridge feature allows serial data to be transmitted over the network. Nor-
mally, the ACU16-C and NHB32-C use the Serial Bridge to transmit amp control data. How-
ever, it can be used to transmit MIDI (Program/Control Change) or AD824 head-amp control
data between any two NHB32-Cs on the network.

CobraNet—the Technical Stuff

What is CobraNet?

Developed by Peak Audio, CobraNet is a network protocol for real-time uncompressed digital
audio distribution over industry standard 100Base-T Ethernet networks. TCP/IP (Transmis-
sion Control Protocol/Internet Protocol), the network protocol used on the Internet, is also a
network protocol. However, unlike that protocol, CobraNet technology includes a hardware
interface, namely the CM-1 CobraNet interface board manufactured by Peak Audio and
licensed to audio manufacturers for inclusion in their products.

CM-'I Interface

Peak Audio’s CM-1 is a compact,
low-power, CobraNet compliant
module that manufacturers can build
into their professional audio products.
It has two Ethernet ports—one for a
primary network connection, another
for a secondary, or backup connec-
tion. It can receive and transmit up to
32 audio channels simultaneously,
and supports a 48 kHz sampling rate
with 16, 20, or 24-bit resolution. It can
also drive Error, Conductor, and Link
status LED indicators. The CM-1
firmware can be upgraded via the
CM-1’s Ethernet ports.

The CM-1 interface module

CobraNet, ACU16-C & NHB32-C Guide a



1 CobraNet CobraNet—the Technical Stuff

What Networks are Supported?

CobraNet runs on industry-standard 100Base-T Ethernet networks (100 Mbps). It does not
support 10Base-T (10 Mbps). CobraNet can be used with standard off-the-shelf 100Base-T
Ethernet networking equipment, including switches, media converters, CAT5 cables, and so
on. 100Base-T Ethernet equipment is readily available and inexpensive.

Packets, Bundles & Isochronous Cycles

On an Ethernet network, data is transmitted in small packets. Digital audio data must be pack-
etized before transmission, and unpacketized upon reception.

The CobraNet equivalent of a packet is a bundle. A single bundle may contain data for up to
eight channels of 20-bit/48 kHz digital audio, or seven channels at 24-bit/48 kHz. Each bundle
consists of a preamble, destination address, source address, frame type, audio data, and FCS
(Frame Check Sequence) error checking.

— Audio data _—

Destination | Source | Frame |CH|CH|CH|CH|CH[CH|CH|CH| cs

Preamble address address type 1 2 3 4 5 6 7 8

| Bundle

A bundle

Bundles are transmitted in isochronous cycles, and the cycle duration is 1.33 ms. There are
eight bundles per cycle. Each cycle starts with a beat packet, which is used for synchronization.
The last packet in the cycle can be used to transmit asynchronous serial data. The ACU16-C
and NHB32-C use this for power amp control, MIDI, and AD824 head-amp control.

Beat Bundle Bundle Bundle Bundle Bundle Bundle Bundle Bundle Async. serial
packet #1 #2 #3 #4 #5 #6 #7 #8 data packet

Isochronous cycle (1.33 ms)

\/

<
-«

An isochronous cycle

The NHB32-C can transmit 4 bundles and receive 4 bundles simultaneously (i.e., 32 channels
in, 32 channels out). The ACU16-C can receive 4 bundles (i.e., 32 channels in).

CobraNet has a fixed latency of 5.33 ms (or 256 samples). This is mostly due to digital audio
packetization and unpacketization.

CobraNet, ACU16-C & NHB32-C Guide



1 CobraNet CobraNet—the Technical Stuff

Conductors & Performers

One device on the CobraNet network works as the conductor (network sync master). All other
CobraNet devices are performers (network sync slaves). Each device synchronizes its own
internal clock to the beat packets transmitted by the conductor.

Conductor
CobraNet
device
!LBeat packets
CobraNet| == | ; | = |CobraNet
device Switch device
CobraNet CobraNet CobraNet
device device device

The network conductor

The conductor device is chosen automatically and no user intervention is required. The
ACU16-C and NHB32-C have front-panel indicators to show when they are working as the
conductor. If the conductor fails, another device automatically takes over.

Since the conductor transmits beat packets onto the network, each performer doesn’t require
an external wordclock connection, reducing cabling complexity and cost. Any non-networked
digital audio equipment should derive its wordclock from a networked device.

CobraNet, ACU16-C & NHB32-C Guide a



1 CobraNet CobraNet—the Technical Stuff

Multicast & Unicast Bundles

CobraNet bundles can be either multicast or unicast. Multicast bundles are transmitted from
one device to all devices on the network (one-to-many). Unicast bundles are transmitted from
one device to another (one-fo-one). For routing around the network, bundles are assigned
numbers from 0 through 65,279.

Multicast bundles are numbered 1 through 255 and are transmitted regardless of whether any
devices are configured to receive them. It’s recommended that no more than four multicast
bundles be used on a switched network, offering up to 32 channels. Unicast bundles should
be used if more channels are required. (More multicast bundles can be used in certain circum-
stances. See the following Web page for details.)

http://www.peakaudio.com/CobraNet/licensee/Bundle_Assignments.html

Since multicast bundles are dis-

tributed indiscriminately to all 8 channels of 20-bit

devices on the network, they AES/EBU digital audio

wreak havoc on switched net-

works and it’s recommended ¢

that no more than four multi- NHB32-C

cast bundles be used on

switched networks. | Bundle #1

Note that although multicast IL

bundles are received at the ports ACU16-C }—<= switch —=>21 rcuis-c
of all devices on the network,

only devices that are configured / %L \

to receive them will actually
process them.

NHB32-C ACU16-C ACU16-C

Multicast bundles

Unicast bundles are numbered

256 through 65,279 and are 8 channels of 20-bit

transmitted only when another AES/EBU digital audio

device is configured to receive

them, allowing destination con- ¢

trolled routing. NHB32-C

The conductor ensures that only

one device transmits data in | Bundle #256

each bundle during any isochro- ]L

nous cycle. ACU16-C Switch ACU16-C

The ACU16-C and NHB32-C

support all multicast bundle
numbers and unicast bundle /

numbers 256 through 16, 383.
. . NHB32-C ACU16-C ACU16-C
Bundle numbers are assigned in
NetworkAmp Manager. Set to receive
bundle #256

Unicast bundles

CobraNet, ACU16-C & NHB32-C Guide


http://www.peakaudio.com/CobraNet/licensee/Bundle_Assignments.html

1 CobraNet CobraNet—the Technical Stuff

Network Infrastructure

Since CobraNet is designed to work on industry-standard 100Base-T Ethernet networks, it
has no special requirements and a suitable network can easily be constructed by using readily
available 100Base-T Ethernet-compatible equipment, switches, cables, and so on.

The theoretical maximum cable length for 100Base-T Ethernet over CAT5 copper cables is 100
meters. However, because of cable quality and environmental considerations (i.e., interfer-
ence), sometimes this cannot be realized. About 70 to 80 meters is a safe maximum. Always
use high-quality shielded CATS cables (cables that use all 8 pins, RS-485 spec). The maximum
distance for multimode fiber optic cables is 2 kilometers.

In the world of Ethernet networking, two devices can be connected directly together using
what’s known as a crossover Ethernet cable (i.e., a cable whose data transmit and receive lines
are crossed at one end).

Crossover

NHB32-C Ethernet cable

- O YAMAHA

NHB32-C

Connecting two Ethernet devices using a crossover Ethernet cable

To connect three or more devices requires a /1ub. There are two types of Ethernet hub: repeater
hub and switching hub, or switch for short. Switches are recommended for CobraNet networks.

Networks made up of switches are called switched networks. A switch knows the network
addresses of all the devices on the network. When it receives data packets, it checks the desti-
nation address and outputs the data to the port to which the correspondingly addressed device
is connected. This is an efficient use of the available network bandwidth, hence switched net-
works support up to 128 channels per connection, as opposed to the 64 channels net-
work-wide supported by repeater networks.

Straight cables (wired pin-to-pin) should be used to connect the ACU16-C, NHB32-C, and
other network devices to a switch.

NHB32-C NHB32-C

- @ YAMAHA:

:

| Switch

J 1

All straight
Ethernet cables

- ©YAMAHA - ‘© YAMAHA

ACU16-C ACU16-C

A switched network

CobraNet, ACU16-C & NHB32-C Guide a



1 CobraNet CobraNet—the Technical Stuff

Buiit-in Redundancy

The CobraNet CM-1 interface has two Ethernet ports for built-in redundancy—one for a pri-
mary network connection, another for a secondary, or backup connection. If for some reason
the primary connection fails (e.g., a cable is damaged, inadvertently disconnected, or a switch
fails), the secondary connection automatically takes over.

CobraCAD Software

With Peak Audio’s CobraCAD software you can design, test, and refine your CobraNet net-
work before you buy any equipment or begin installation. You can arrange devices onscreen,
wire them up, and test. CobraCAD includes most CobraNet-compatible devices, including
the ACU16-C and NHB32-C. CobraCAD runs on Windows computers and can be down-
loaded for free at: http://www.peakaudio.com/CobraNet/cobracad/

—— 16 analog audio outputs

Bundle receivers ——

Primary and secondary
100Base-TX Ethernet ports

The ACU16-C in CobraCAD

32 AES/EBU inputs — —— 32 AES/EBU outputs

Farmaha

Bundle receivers — —— Bundle transmitters

Primary and secondary
100Base-TX Ethernet ports

The NHB32-C in CobraCAD

CobraNet, ACU16-C & NHB32-C Guide a
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1 CobraNet CobraNet—the Technical Stuff

Example #1 below shows how network designs appear in CobraCAD. This particular design
uses unicast bundles #256 and #257 to distribute 16 audio channels from an NHB32-C to an
ACU16-C, which is feeding eight 2-channel power amps. Since there are no hubs on the net-
work, a crossed Ethernet cable is used to connect the ACU16-C and NHB32-C.

CobraCADI by Peak Audio, a division of Cirrus Logic, Inc. - C:\My Documents\Yamaha\ACU-NHB\CobraNet Examples\Examp2.ugu

File Edit View Tools Windows Device Help
DsESn CYERY «t 23 QQQaRARAOH 2 « NEw

Page 1 ‘

) Power ¢
D Amplifier @
Power ¢

Amplifier @
D Power
D Amplifier @
D Power
D Amplifier @
D Power ¢
D Amplifier @
) Power ¢
D Amplifier @

Ay

Yamaha

NHB32-C

Pink lines
indicatebundle
assignments

D Power g
D Amplifier €
D Power ¢
D Amplifier

aul!

Crossover
Ethernet cable

CobraCAD example #1

Network designs can easily be
tested in CobraCAD by using the
Check Design command. Here,

YUl Qutput | Ethemet Devices | CobraNet Devices

for example, are the test results for CobraCAD Check Design Results
example #1. [= 0 errors

[= 0 warnings

[=" 0 notes

[=" 2 link-utilizations
1) 1 link at 25.0%.
2) 1 link at 0.0%.

[ 1 network
| 1) 2 devices, 1 transmitting device, 2 Bundles.

[ 2 bundles
1) Bundle number 257, switch hop count=0
2) Bundle number 256, switch hop count=0

[= 2 devices
[ 1 ACU16-C by Yamaha Corporation
| 1) Yamaha ACU16-C
[ 1 NHB32-C by Yamaha Corporation
| 1) Yamaha NHB32-C

The test results for example #1

CobraNet, ACU16-C & NHB32-C Guide




CobraNet CobraNet—the Technical Stuff

Example #2 below uses unicast bundle #256 (one-to-one) and multicast bundle #1
(one-to-many) to distribute 16 audio channels from the NHB32-C to two ACU16-Cs, which
are feeding 16 2-channel power amps. Straight Ethernet cables are used to connect the devices
to the switch.

CobraCADI by Peak Audio. a division of Cirrus Logic, Inc. - C:\My Documents\Yamaha\ACU-NHB\CobraNet Examples\Examp1.ugu

File Edit View Tools Windows Device Help
DeESncyaRs «t>Jq@Qakaicans?2 « NEw
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D Power
D Amplifier
D Power
L Amplifier
D Power
B Amplifier
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D Amplifier
D Power
2 Amplifier
D Power
D Amplifier

D Power
D Amplifier
D Power
2 Amplifier

Yamaha

NHB32-C

[
L
[
L
[
L
[
L
[
L
4
L
[
L
[
L

aul!

Pink lines
indicatebundle
assignments

D Power ¢
D Amplifier @

Power ¢
D Amplifier @
D Power ¢
D Amplifier @
D Power
D Amplifier @
) Power ¢
D Amplifier @
) Power ¢
D Amplifier @
D Power ¢
D Amplifier @
) Power ¢
D Amplifier @

Blue lines are
straight Ethernet
cables

W gl

CobraCAD example #2

|

Here are the test results for Output | Ethemet Devices | CobraNet Devices

example #2. CobraCAD Check Design Results

[ 0 errors
[~ 0 warnings
[ 0 notes

[=" 3 link-utilizations
1) 2 links at 25.0%.
2) 1 link at 12.5%.
3) 3 links at 0.0%.

[ 1 network
| 1) 4 devices, 1 transmitting device, 2 Bundles.

[ 2 bundles
1) Bundle number 256, switch hop count=1
2) Bundle number 1 (multicast), switch hop count=1

[= 4 devices
[ 1 NHB32-C by Yamaha Corporation
| 1) Yamaha NHB32-C
[ 2 ACU16-Cs by Yamaha Corporation
| 1) Yamaha ACU16-C
2) Yamaha ACU16-C
[= 1 User defined switch by Generic Ethernet
| 1) 8 Port Switch
| [= 1 User defined switch by Generic Ethernet
| 1) 8 Port Switch

The test results for example #2

CobraNet, ACU16-C & NHB32-C Guide




1 CobraNet CobraNet—the Technical Stuff

Reliabilil'y & Cost Saving

A typical audio distribution system consists of many audio cables and connections. Perma-
nent installations use conduit to hide and protect cables. If a cable or connector fails, a channel
is lost, the fault must be traced and repaired, resulting in system down time and
expense—unacceptable in mission-critical applications. The larger the installation, the greater
the number of cables and connections, the greater the complexity and the possibility of failure.
With CobraNet, a single 100Base-T Ethernet cable can carry up to 64 channels of digital audio,
so one cable can do the same job as 64 traditional cables. That’s 63 less things to go wrong, plus
the cost saving.

Another big advantage over traditional cables is routing and patching. For example, if you
need to reroute the output of a device, with traditional cables you must physically unplug and
reconnect. With CobraNet you simply reassign bundle numbers. With the NHB32-C’s 99
patch memories you can instantly reconfigure an entire system with a single mouse click.

By reducing the number of cables and connections required, and by using readily available
Ethernet equipment, CobraNet can simplify design, reduce installation time, improve reliabil-
ity, add flexible signal routing, and cut both labor and material costs.

CobraNet devices can coexist with networked computers, printers, etc., on a switched
100Base-T Ethernet network, however, a dedicated network infrastructure is strongly recom-
mended for critical applications.

The CobraNef Advantage

A single Ethernet cable replaces 64 traditional cables

Fewer cables simplify design, cut costs, reduce installation time,
and improve reliability

Uses industry-standard 100Base-T Ethernet equipment
100Base-T Ethernet equipment is readily available and inexpen-
sive

Flexible signal routing

Built-in redundancy

CobraNet supported by professional audio manufacturers world-
wide

Serial Bridge feature allows power amp control, MIDI, and AD824
head-amp control via the network

ACU16-C and NHB32-C can be used with CobraNet-compatible
audio equipment from other manufacturers

CobraNet, ACU16-C & NHB32-C Guide



Yamaha'’s

CobraNet
Products

NHB32-C Network Hub and Bridge

The Yamaha NHB32-C Network Hub & Bridge is a bridging device for interfacing digital
audio equipment with AES/EBU format I/O to a CobraNet network. It offers flexible patching
of 32 AES/EBU inputs and 32 AES/EBU outputs.

Network status indicators : Wordclock selection :Convenient front panel recall
LINK: connected to network . and source indicators cof 99 patch memories
CONDUCT: network conductor
ERROR: no link or error

NETWORK HUB AND BRIDGE NTFTB32-(C  POWER
V2 3/4 5/6 7/8  NETWORK

WORD CLOCK
w

2 3/4 /6 1/8

. ‘ Wordclock lock indicator

UNIT ID setting

USB port for convenient connection
to PC running NetworkAmp Manager

NHB32-C front panel
MIDI IN/OUT for : BNC wordclock input for : : COM port for controlling
Program/Control Change : external wordclock sync: <AD824 A/D Converter in

transmission in MIDI mode ¢ : COM mode

©YAMAHA m?;;c:rm:;;:cmn BRIDGE < "WORD°CLOCK

Primary and secondary : RS232-C port for :
CobraNet ports for built-in: connection to PC running : +4 AES/EBU ports for
redundancy: NetworkAmp Manager : : 32 inputs and 32 outputs

NHB32-C rear panel

CobraNet, ACU16-C & NHB32-C Guide




NHB32-C Network Hub and Bridge

NHB32-C Features

AES/EBU-CobraNet bridging device
Flexible patching of 32 AES/EBU inputs and 32 AES/EBU outputs
Up to 8 NHB32-Cs can be used on the same network, bridging up
to 256 channels
Primary and secondary CobraNet ports for built-in redundancy
Up to 99 patch setups can be created, stored, and recalled from
NetworkAmp Manager
Patches can be recalled directly from the front panel when Net-
workAmp Manager is offline
Works as an interface for Yamaha’s NetworkAmp Manager soft-
ware
NetworkAmp Manager PC can be connected via USB or RS-232C
Up to 8 NHB32-Cs can be managed from a single PC
Serial Bridge feature allows MIDI (Program/Control Change) and
AD8k24 head-amp control between any two NHB32-Cs on the net-
wor

* All other NetworkAmp Manager functions are unavailable while the

Serial Bridge is being used for MIDI or AD824 head-amp control

Selectable wordclock source from AES/EBU input, BNC WORD
CLOCK IN, or the network

Two NHB32-Cs and a single Ethernet cable are all that's required
to build a self-contained 32-channel digital multicore

CobraNet, ACU16-C & NHB32-C Guide



Yamaha's .
CobraNet Products ACU16-C Amp Control Unit

ACU16-C Amp Control Unit

The Yamaha ACU16-C Amp Control Unit is a CobraNet interface offering 24-bit D/A conver-
sion of up to 16 CobraNet audio channels, which are output via Euro-block connectors. Up
to 32 PC-N series power amplifiers can be connected and controlled via a single ACU16-C.

©YAMAHA T ———

yssar  uNIT 1D

-]

UNIT ID setting Network status indicators
LINK: connected to network
CONDUCT: network conductor
ERROR: no link or error

: USB port for convenient connection
. to PC running NetworkAmp Manager

ACU16-C front panel

+RS232-C port for connection to
:PC running NetworkAmp Manager

.
.
.
.
.
D YAMAHA MM

RS-485 TO COMPUTER

p—

SECONDARYs PRIMARY /15 cHiand

RS-485 port for daisy-chain: : Primary and secondary
connection and control of up to: : CobraNet ports for built-in <16 balanced analog
32 PC-N series power amps: : redundancy : Euro-block outputs

ACU16-C rear panel

15
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2 Z::: :I;lc;': Products ACU16-C Amp Control Unit

ACUMN 6-C Features

16-channel, 24-bit CobraNet D/A conversion
Euro-block connectors for 16 analog outputs

Up to 16 ACU16-Cs can be used on the same network, providing
D/A conversion of up to 256 CobraNet audio channels

NetworkAmp Manager can control up to 32 power amplifiers via
a single ACU16-C

* Parallel audio connections would be necessary to feed 32 amps from
one ACU16-C.

Primary and secondary CobraNet ports for built-in redundancy

Works as an interface for Yamaha’s NetworkAmp Manager soft-
ware

NetworkAmp Manager PC can be connected via USB or RS-232C

As of this writing, the Yamaha PC9500N and PC4800N power amplifiers can be networked
with the ACU16-C. Please check the Yamaha Professional Audio Web site at the following URL
for news and information on other Yamaha professional audio products:
http://www.yamaha.co.jp/product/proaudio/homeenglish/

CobraNet, ACU16-C & NHB32-C Guide


http://www.yamaha.co.jp/product/proaudio/homeenglish/

Yamaha's
LIRS NetworkAmp Manager

NetworkAmp Manager

Yamaha’s NetworkAmp Manager software is for controlling and monitoring PC-N series
power amps and configuring ACU16-Cs and NHB32-Cs.

- NHg| #00 NHB32-C
i) #01 NHB32-C
- NH| #02 NHB32-C

- NHg| #03 NHB32-C

Channel A&
Channel B

Channel A&
. CH| Channel B

- hel| #05 ACU16-C
el #06 ACLN6-C

- fel] #07 ACU16-C

NetworkAmp Manager’s main window

Fealtures

Remote control software for PC-N series power amplifiers,
ACU16-C, and NHB32-C

Runs on standard Windows PCs

PC can be connected to any ACU16-C or NHB32-C on the network
USB or RS-232C connection

Records log file of operations and warnings (e.g., output shorts,

overheating) for troubleshooting analysis after a performance (see
“Log File” on page 22 for details)

Several PCs running NetworkAmp Manager can be connected to
the same network, allowing control and monitoring from several
locations within a venue

NetworkAmp Manager can control and manage the following:
—Up to 8 NHB32-Cs

—Up to 16 ACU16-Cs
—Up to 512 Yamaha PC-N series power amplifiers (32 amps per
ACU16-C)

* Parallel audio connections would be necessary to feed 32 amps from
one ACU16-C.

—Up to 1,024 amplifier channels (with PC-N series power amps)

CobraNet, ACU16-C & NHB32-C Guide




Yamaha's
LIRS NetworkAmp Manager

Controllable PC-N Series M onitored PC-N Series
Amp Parameters Amp Parameters
e Power (on/standby) e Amp mode (stereo/parallel/bridge)
* Attenuator (63-step control) ¢ Input level (12-segment meter)
* Input phase (normal/reverse) e Output level (12-segment meter, watt/volt)
e Mute (on/off) e Output clip (output clipping indicator)
* Impedance (indicates current load impedance,
short/open)

* Protection (protection system status)

¢ Temperature (heatsink temperature, 12-segment
meter, centigrade/Fahrenheit)

NetworkAmp Manager’s power amp control page

CobraNet, ACU16-C & NHB32-C Guide



Yamaha's
LIRS NetworkAmp Manager

Bundle Assignments

As explained earlier, for network routing purposes, bundles are assigned numbers from 0
through 65,279 (NetworkAmp Manager supports unicast bundle numbers 256 through
16,383). A transmitting device transmits digital audio data in a specified bundle, which can
then be received by any device on the network simply by dialing in the same bundle number.

32 channels of 20-bit
AES/EBU digital audio AcU1s.c | Receive bundle assignments
in four groups of 8 channels #256 (8 "A" channels)

ABCD

Receive bundle assignments

¢¢¢¢ / ACU16-C| 4rc7 (8 "B" channels)
NHB32-C — Switch
\ Receive bundle assignments
ACU16-C

#258 (8 "C" channels)

Transmit bundle assignments

A: #256

B: #257

(S #zgs Receive bundle assignments
D: #250 ACU16-C | 4259 (8 "D" channels)

Assigning transmit and receiver bundle numbers

NetworkAmp Manager’s NHB bundle assignment page

CobraNet, ACU16-C & NHB32-C Guide



Yamaha's
2 CobraNet Products 4 I_\letworkAmp Manager

Channel Patching

With NetworkAmp Manager you can assign up to four transmit (NHB32-C) or four receive
(NHB32-C/ACU16-C) bundle numbers and use the patchbays to select individual audio
channels from any of those bundles. For example, you may configure an ACU16-C to receive
four bundles and then select four audio channels from each bundle, or any combination up

to a total of 16 channels.
ACU - ACU16-G [05]
GobraNet Patch | Amp 00-07 | Amp 08-15 | Amp 16-23 | Amp 24-31 | Channel Detail | Threshold |
CobraNet to analog output
Analog outputs
[1 2| 3 4 5[ 6| 7] g 910[11]1213[14/15]16
1
2 Q@
3 Q
o | 4 o
= o
i o
B Q
7 Q
8 Q
Q
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NetworkAmp Manager’s ACU patch page
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COM & MIDI Modes

CobraNet’s Serial Bridge feature allows serial data

to be transmitted over the network. Normally, the COM/MIDI mode X]

ACU16-C and NHB32-C use the Serial Bridge for

power amp control. However, it can be used to Select source and destination.
transmit MIDI (Program/Control Change) or [NHE #01 =] - [NRE #00 <]
ADB824 head-amp control data between any two

NHB32-Cs on the network. Connect mode

The Serial Bridge cannot be used for power amp |V STl | o |
control, MIDI, and AD824 head-amp control

simultaneously. All other NetworkAmp Manager
functions are unavailable while the Serial Bridge is
being used for MIDI or AD824 head-amp control. i e cigizet (ol gz |
While MIDI mode is active, only communication
between the MIDI ports of the two specified
NHB32-Cs takes place. Likewise, while COM
mode is active, only communication between the
COM ports of the two specified NHB32-Cs takes
place.

[Veactyate B/ ID]  mede |

The COM/MIDI mode dialog box
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NetworkAmp Manager

CobraNet Products

I.og File

NetworkAmp Manager can record operating and warning events to a text-based log file for
troubleshooting analysis after a performance. Logged events are time stamped, so you can eas-
ily determine at what point in a performance, say, a power amp exceeded a certain tempera-
ture or the load impedance dropped below a certain point.

Log files are CSV format text files that can be opened by any text editor, word processor, or
spreadsheet. Events are also displayed in NetworkAmp Manager’s Warning Log window.
There are five types of event that are logged: Warning, Online/Offline Status, Power Switch,
Error, and Network Mode.

Warning: A Warning event occurs when a power amp’s wattage, temperature, or mini-
mum or maximum load impedance exceeds a previously specified threshold.

= Warnine Loe =1 k3
Date Time Type ACU Amp Ch PTWSOD Cur‘r“w:]
3-Nov-02 14:15:10 warning oo o0z 1 [--%--] 210
3-Nov-02 14:40:02 warning 14 23 2 [**---]
3-Nov-02 14:41:36 warning 07 10 1 [---*-] +3,
3-Nov-02 14:41:523 warning 07 10 1 [---*-] 16,

The Warning Log window showing Warning events

Online/Offline Status: This type of event occurs when a power amplifier, ACU16-C, or
NHB32-C comes online (i.e., when a new device is detected on the network) or goes offline.

Power Switch: This type of event occurs when a power amp is set to On or Standby.

= Warning Log !EIE
Date Time  Type ACU Amp Ch PTWSO Cur‘r‘V[:I
3-Mowv-02 14:15:10 warning oo 02 1 [--*%--] 20
3-Mowv-02 14:40:02 warning 14. 23 2. [%F:-—-=] e
3-MNow-02 14:41:36 warning 07 10 1 [---*-] 1300
3-Mowv-02 14:41:53 warning 07 10 1 [---*-] +6.
3-Mow-02 14:45:10 Powerdn ACUOD AMPOS i

3-Nov-02 FPowerdff MNHEOL
3-Nowv-02 z Error Duplicate Unit ID (MNHEZ
4 Error COM/MIDI Mode Conflict

3
3-Mov p 2 Error Too Many COM/MIDI Mode |
3-Nowv-02 HrLH EEROR EEPROM Access Error (ACH

The Warning Log window showing Power Switch events (in blue)
and Error events (in red)

Error: This type of event occurs when either a system error or parameter error occurs.

Network Mode: This type of event occurs when COM or MIDI is activated or deacti-
vated.
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System

Examples

ACU16-C Power Amp System

This example shows how Yamaha PC-N series power amplifiers can be connected to an
ACU16-C for remote control and monitoring via NetworkAmp Manager.

D
[E=—711 USB port USB port ACU16-C

Windows PC running RS-485 port Analog outputs
NetworkAmp Manager

DATA PORT

All RS-485 connections use
CATS5 Ethernet cables

DATA PORT

DATA PORT == =5 e —

DATA PORT  E1 A9 Y S u—

Maximum of 32 amps T: terminator

PC-N series power amplifiers

ACU16-C power amp system
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3 System Examples ACU16-C/NHB32-C CobraNet Audio Distribution System

ACU16-C/NHB32-C Cobra-
Net Audio Distribution System

This example shows how multiple AES/EBU channels can be distributed over long distances
(up to 200 meters with 100Base-TX Ethernet cabling) to multiple power amplifiers. The
NHB32-Cs handle AES/EBU to CobraNet conversion, while the ACU16-Cs handle CobraNet
to analog conversion. NetworkAmp Manager is running on two PCs, and power amplifier
control and monitoring can be performed from either.

Windows PC running
NetworkAmp Manager

32 AES/EBU ins

AES/EBU ports

Windows PC running
NetworkAmp Manager

o Ty p———

?

8 NHB32-C

USB port
RS-485 port ? 1 1 l l
16 analog
audio outputs

g
<
<
< —

!—@

32 amps max.

ACU16-C/NHB32-C distribution system

32 AES/EBU ins

f

1 = = NHB32-C (8 max.)
1 1

1 1

@ é ————— CobraNet

CobraNet connections use

CATS5 Ethernet STP (Shielded

@ Twisted Pair) cables (100 m max.)
1

1

N —— =P ACU16-C (16 max.)

==

h)
1
é CobraNet PRIMARY port

- ‘Hin M ACU16-C
RS-485 port ?
16 analog
audio outputs

-
e m—
<
<

32 amps max.
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MIDI Over CobraNet

This example shows how MIDI mode, which is set in NetworkAmp Manager, can be used to
transmit MIDI Program/Control Change messages from one NHB32-C to another via Cobra-
Net’s Serial Bridge feature. In this example, MIDI data from a Yamaha DME32 Digital Mixing
Engine is fed through to a Yamaha DM2000 Digital Production Console. While MIDI mode

is active, power amp and AD824 head-amp control are not possible.

ex. Yamaha DM2000

ex.Yamaha DME32

#ory sEmEEy

MIDI OUT

‘ AES/EBU MIDI IN
; il 1
! Py __tf MIDI — o AMIDIOL
FEE. R B
@ NHB32-C @ NHB32-C
Windows PC running 1 1
NetworkAmp Manager : :
A N 4

= === CobraNet

[EEa pep——
D = ———

NOTE: While MIDI mode is active,
NetworkAmp Manager cannot be used to
control power amps, nor can AD824 data
be transmitted.

Ethernet switch

-
-

Using MIDI mode
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AD824 Control Over CobraNet

This example shows how COM mode, which is set in NetworkAmp Manager, can be used to
transmit AD824 head-amp control information from one NHB32-C to another via Cobra-
Net’s Serial Bridge feature. In this example, head-amp control information is transmitted
from a Yamaha DME32 Digital Mixing Engine, or Yamaha DM2000 Digital Production Con-
sole to a remote AD824 A/D Converter. While COM mode is active, power amp and MIDI
transmission are not possible.

ex. Yamaha DME32 Yamaha AD824
or DM2000 A/D Converter

Windows PC running

Y
o ) g NHB32-C
1 1
NetworkAmp Manager : :

= === CobraNet

EEau Tpap——
D = ———

NOTE: While COM mode is active,

NetworkAmp Manager cannot be used to

control power amps, nor can MIDI data be @
1
1

Ethernet switch

transmitted.

-

Using COM mode
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CobraNet Primary & Secondary

This example shows how the CobraNet PRIMARY and SECONDARY ports can be used to
build redundancy into a system. Two switches are used for fully independent primary and sec-
ondary networks. If a primary cable or switch fails, the system automatically switches to the
secondary network.

NHB32-C NHB32-C

SR o s i r e ==
B85 - s e s -F =

| Y —p—— \
1
1
1 ——
_________ I 1
] 1 1 1
1 1 1 1
ﬁ é é é Primary CobraNet
Ethernet switch A | | Ethernet switch B |
@ @ ————— Secondary CobraNet
1 1
1 1
1 1
1 - ——
1
1
J

ESTDm
(321 pep———

ACU16-C ACU16-C

A system with redundant cabling and switches
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A glossary of CobraNet, ACU16-C, NHB32-C, and NetworkAmp Manager related terms is
provided on page 29. A wealth of information about CobraNet, with sections especially for
designers and installers, is available on the Peak Audio Web site at http://www.peakaudio.com.
If you are designing a CobraNet network, we strongly recommend that you visit this Web site
and study the information available in order to take full advantage of the CobraNet technol-
ogy. Peak Audio also provide a list of Ethernet devices that have been tested with CobraNet,
including switches and media converters.

Yamaha Web site

http://www.yamahaproaudio.com

Yamaha CobraNet Product Manuals (PDF)
http://www2.yamaha.co.jp/manual/english/index.html

Peak Audio Web site

http://www.peakaudio.com

CobraNet FAQ
http://www.peakaudio.com/CobraNet/FAQ.html

Background, Specification & Terminology
http://www.peakaudio.com/CobraNet/Background.html

Network Design Support
http://www.peakaudio.com/CobraNet/Network_Design.html

Installation Support
http://www.peakaudio.com/CobraNet/Support_Install.html

€obraCAD Software
http://www.peakaudio.com/CobraNet/cobracad/

CobraNet Glossary
http://www.peakaudio.com/CobraNet/Terminology.html
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100Base-T: See Fast Ethernet.

100Base-FX: Fast Ethernet utilizing multi-
mode fiber optic cables, with a maximum transmis-
sion distance of two kilometers. Single mode fiber
supports distances of over 100 kilometers.

100Base-TX: Fast Ethernet utilizing Category 5
(CATS) twisted pair data grade cables and R]-45 con-
nectors. These cables are readily available in a range of
lengths and colors. The maximum allowed cable run
in an 100Base-T Ethernet network is 100 meters. If
you need to make custom cables, be sure to maintain
the natural twist of the conductors as close to the con-
nector as possible. More than 25 mm of untwisted
cable can affect performance. If you're using cable
ties, don’t tighten them so as to deform the outer
insulation, and do not bend cables tightly. Doing so
may affect the cable’s impedance and degrade perfor-
mance.

1000Base-T: See Gigabit Ethernet.

APJ: The file name extension for NetworkAmp
Manager projects (e.g., My project.apj).

Asynchronous: Not synchronized. Often used
to describe communications between devices that are
not synchronized by a common clock, in which data
is sent intermittently rather than in a steady stream.
CobraNet’s Serial Bridge is asynchronous. Contrast
with Isochronous.

Auto-negotiation: The automatic negotia-
tions that go on between two network devices in
order to determine half/full-duplex operation and
transfer rate (e.g., 10, 100, 1000 Mbps) before actual
data transmission commences. Auto-negotiation
only works on switched networks. With repeater net-
works, all data transfers are half-duplex and the trans-
fer rate is determined by the slowest device on the
network. All CobraNet interfaces support auto-nego-
tiation.

Bridge: Typicallya device that allows data transfer
between networks using disparate protocols. The
NHB32-C offers a bridge between AES/EBU and
CobraNet format digital audio.

Bundle: CobraNet distributes digital audio data
in bundles. Each Ethernet packet can carry one bun-
dle. A single bundle can carry eight channels of
20-bit/48 kHz digital audio, or seven channels of
24-bit/48 kHz digital audio. Bundles are numbered
from 1 through 65,279. Bundles can be transmitted
one-to-one (unicast) or one-to-many (multicast).
Network efficiency can be optimized by using all eight
channels in each bundle instead of, for example,
using four channels in two bundles or two channels in
four bundles. See also Multicast bundle and Unicast
bundle.

Bundle 0: Not really a bundle as such, more of a
null setting that can be made on CobraNet devices to
disable transmission and reception as necessary.

CAT3: Category 3 twisted pair cable supports a
maximum data transfer rate of 10 Mbps and is used
for 10Base-T Ethernet networks.

CATS5: Category 5 twisted pair cable supports a
maximum data transfer rate of 100 Mbps and is used
for 100base-TX Ethernet networks.

CobraCAD: Freely available software from Peak
Audio for verification and performance testing of
CobraNet network designs. The latest version
includes the ACU16-C and NHB32-C.

CobraNet: Developed by Peak Audio, CobraNet
technology allows real-time uncompressed digital
audio distribution over industry standard 100Base-T
Ethernet networks. Up to 128 channels, 64 in each
direction, can be carried simultaneously over a
switched 100Base-T network (64 channels on
repeater networks). CobraNet currently supports a
48 kHz sampling rate with 16, 20, or 24-bit resolu-
tion. CobraNet devices can happily coexist with net-
worked computers, printers, etc., on a switched
100Base-T Ethernet network, however, a dedicated
network infrastructure is strongly recommended.

CobraNet audio channel: In CobraNet
terminology, an audio channel is one 48 kHz digital
audio signal with a 16, 20, or 24-bit resolution.
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CobraNet primary/secondary

ports: CobraNet interfaces feature built-in redun-
dancy, with primary and secondary ports for connec-
tion to primary and secondary networks. If an
unrecoverable fault should occur on the primary net-
work, CobraNet automatically switches to the sec-
ondary network, providing uninterrupted operation.
Both ports are transformer isolated and fully comply
with the IEEE 802.3 standard.

Conductor: The device on a CobraNet network
that acts as wordclock master and network arbitrator.
Only one device can be Conductor at any one time. If
that device is unplugged or fails, another device auto-
matically takes over as Conductor. The conductor
ensures that only one device transmits data in each
bundle at any one time. See also Performer.

Crossover Ethernet cable: An Ethernet
cable whose data transmit and receive conductors
have been swapped. Crossover cables are used to con-
nect two Ethernet devices directly to each other. They
should never be used to connect devices to a hub.
Contrast with Straight Ethernet cable.

CSV: Abbreviation for Comma Separated Value file.
CSV files, which are commonly used to exchange
table-like data from spreadsheets and databases, use
commas to separate the individual values on each
line. NetworkAmp Manager log files use the CSV for-
mat and can easily be imported into spreadsheet pro-
grams for further analysis.

Ethernet: The most widely implemented network
protocol. The first implementation 10Base-T sup-
ports data transfer rates of 10 Mbps. The next imple-
mentation, 100Base-T (or Fast Ethernet) supports
100 Mbps. The newest version, Gigabit Ethernet,
supports transfer rates of 1,000 Mbps (i.e., 1 gigabit).

Fast Ethernet: Also known as 100Base-T, the
Ethernet standard that supports data transfer rates of
100 Mbps. CobraNet runs on Fast Ethernet networks.

Full duplex: A communications mode that
allows simultaneous transmission and reception. The
telephone system is a good example of a full-duplex
network. CobraNet is a full-duplex network. Contrast
with Half-duplex.

Gigabit Ethernet: Also known as 1000Base-T,
the Ethernet standard that supports data transfer
rates of 1,000 Mbps. CobraNet supports Gigabit
Ethernet. A Gigabit switched network can handle up
to 1,028 CobraNet audio channels.

Half-duplex: A communications mode that
allows data transmission in only one direction at a
time. Contrast with Full-duplex.

Hub: See Repeater hub and Switching hub.

IEEE 802.3: TheIEEE (Institute of Electrical and
Electronics Engineers, Inc.) working group that
develops standards for Ethernet-based local area net-
works).

Isochronous: Occurring at fixed intervals in
time. Often used to describe real-time communica-
tions between devices in which data must be delivered
at regular intervals. CobraNet transmits digital audio
data isochronously. Contrast with Asynchronous.

LAN (Local Area Network): A network
that exists in the same building or group of buildings.
CobraNet is a LAN technology. See also WAN.

Managed hub: A type of switching hub that
improves network efficiency by segregating a LAN
into smaller virtual LANG.

Media converter: A device that converts from
one type of distribution media to another, for exam-
ple, Ethernet (100Base-TX) to fiber optic
(100Base-FX).

Multicast bundle: CobraNet bundles 1
through 255 are multicast bundles, which means they
are transmitted to all devices on the network regard-
less of whether any devices are configured to receive
them. Multicast bundles allow point-to-multipoint
connections and can be used with repeater hubs or
switching hubs. Advantages include the ability to dis-
tribute digital audio to any number of devices simply
by configuring those devices to receive the same bun-
dle. Disadvantages are that all available network
bandwidth is used, devices receive all bundles and
must decide for themselves whether to receive or
ignore the data, and any 10Base-T data ports (e.g.,
computers, printers, etc.) will be flooded with data.
This can be stressful for switching hubs, which must
work hard to transmit all incoming data to all output
ports. Contrast with Unicast Bundle.

Network topology: The structure of a net-
work. Common network topologies include star, ring,
tree, and bus. Ethernet networks utilizing hubs are
typically wired in a star topology, although a network
may consist of various topologies.

Performer: The devices on a CobraNet network
that are wordclock slaves. Performers synchronize to
the conductor. See also Conductor.



Propagation delay: CobraNet has a fixed
propagation delay of 5.33 ms. This will be acceptable
for some applications, but if you're compensating for
microphone placement or trying to eliminate Haas
effect, you can use this fixed value to calculate com-
pensatory delay times as necessary.

Repeater hub: A basic network hub that
retransmits all incoming data to all of its output
ports. Contrast with Switching hub.

RJ-45 connector: The type of connector used
to connect 10Base-T, 100Base-T, and 1000Base-T
Ethernet devices.

RS-232C: A serial interface for connecting serial
devices, offering a transmission distance of approxi-
mately 15 meters, typically using 9- or 25-pin D-sub
connectors.

RS-422: A balanced serial interface for connect-
ing serial devices, offering a transmission distance of
approximately 1 kilometer and higher data rates and
greater immunity to interference than RS-232C.

RS-485: A balanced serial interface for connect-
ing serial devices. Similar to RS-422 but with support
for multiple receivers and transmitters, offering bidi-
rectional half-duplex communications over a single
twisted pair.

Sa mpling rate: CobraNet currently supportsa
single sampling rate of 48 kHz.

Serial Bridge: CobraNet’s Serial Bridge feature
allows serial data at up to 57.6 kbps to be transmitted
over the network. Due to the process of packetizing
and re-serializing serial data, data sent over the Serial
Bridge is delayed by approximately 10 milliseconds.

Straight Ethernet cable: AnEthernet cable
that is wired pin-for-pin (i.e., pin 1 connects to pin 1,
pin 2 to pin 2, and so on). Straight cables are used to
connect Ethernet devices to network hubs. You can
easily tell whether an Ethernet cable is crossover or
straight by looking at the wiring of both connectors.
If the wiring is identical, it’s a straight cable. If it’s dif-
ferent, it’s a crossover cable. Contrast with Crossover
Ethernet cable.

STP (Shielded Twisted Pair): A cable

consisting of two shielded conductors that are twisted
together.

Switching hub: Usually called a switch for
short, switching hubs know the network address of
each device on the network and automatically route
network traffic accordingly, so each device receives
only data addressed to it. Contrast with Repeater hub.

Unicast bundle: CobraNet bundles 256
through 65,279 are unicast bundles, which means
they are transmitted only when two devices are con-
figured to transmit and receive them. Unicast bundles
only allow point-to-point connections and as such
are far more bandwidth efficient than multicast bun-
dles. This efficiency means that CobraNet can happily
coexist with networked computers, printers, etc.,on a
switched 100Base-T Ethernet network. However, the
network bandwidth demands of non-CobraNet
devices can be unpredictable, which may affect
CobraNet performance and even cause audio drop-
outs, pops, or clicks. A dedicated CobraNet network
is strongly recommended for mission critical applica-
tions. Unicast bundles can only be used on switched
networks. Contrast with Multicast Bundle.

UTP (Unshielded Twisted Pair): A cable

consisting of two unshielded conductors that are
twisted together.

WAN (Wide Area Network): A network
that covers a wide area, typically made up of two or
more LANs. CobraNet is not a WAN technology. See
also LAN.
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