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INTRO

TracinganAudio Signal is a necessary skillindesigning, commissioning and troubleshooting a system. Therearea
few tools inthe Audio Architect Software to help you do this. This guide will cover the how to navigate the signal
flowina BSS Audio System and give you some insight how the system connects to other devices.

The firstthing to understand is how the audiogets in and out of a processor. Audio come and |eaves through 1/0
blocks. These blocks can be Local I/O which is part of the physical processor or they can Network | /0. We will
cover both.

LOCAL I/O
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Local I/Oblocks representative of the actual physical ports on the box. Theseinclude analoginputs/outputs,
Telephone (VolP and POTs), AEC (acoustic echo cancelation analog card) and digital (AES/EBU)

Analog Input Analog Output

Analog Input Card A Analog Input Card Analog Output Card C Analog Output Card

> I No Name
LI No Name
> No Name
> No Name

Digital Input Digital Output

Green LED = Analog Input AEC Input AEC Reference
Orange LED = Analog Output [l ey ol e R
Blue LED = Digital Input N il E
Red  LED = Digital Output e '

White LED = AEC Input Channel 4 (D)o ..

Telephone Input Card

Channel 1:No Name [>]
POTS Channel 2:No Name l!
Channel 3&4:NoN...

VolPnput ~ =~~~ " " """ VoIP Output :
VOIP Channel 1Rx:No Na... R > | No Name (Channel 1...
Chamel 2Rx:No Na... ’ [*|No Name (Channel 2...

Openinga Local I /O blockwill show youmeter indicator. Thisisa goodplacetolookandseeiftheprocessoris
sending orreceiving audio. Note: the meter starts at-30dBu, soif the signal is weaker such as a microphoneyou
might notseeany signal onthemeter ifitis quite weak. Werecommendbring the source up to fulland then

adjusttheinputtrimuntil theaudio isaround 0dBu to getthe best signal to noiseratio. Thereis 48dBof gain
available on each input which is usuallymore thansufficient for most sources.
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| PHANTOM A PHANTOM | PHANTOM [ PHANTOM
| rower A _‘ POWER a _‘ POWER A _1 POWER

METER BALLIS METER BALLISTICS METER BALI

Tm=
“0m
.

analog input card

Onceinsidethe DSP we also hover over awiring when online. This will produce a dynamic meter. Each DSP allow
two dynamic meters by default. To usea dynamic meter simplyhover over a wire while online. This willgiveyou a
meter indicationshowing the level of the signal going through thewire. Thisis a greatwayto trace a signal
through a DSP. Selecting the arrow will pinthe meter and let you assigna second meter el sewhere.

:Aﬁaléug inut'Ca'rd'ﬂ'Arﬁalbg:lnbuﬁ Cerd :F'i AEC
Analog Input Card .., ... Analog In...
Analog Input Card ... ... Analog In...

Analog Input Card ... ... Analog In...
Analog Input Card ... Tl el ey *1 Analog 1. Analog In...

+12

Inthis casel canseethatmysignalisa littlehotso | could bring theinputtrim down a bitandbejustfine.

Differenttypes of local /O have different control panels based on the type of signal. Digital Cards have a control
panel showing sync as well as a meter. Noticethereis nota trim control because the control is already digital.
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[£] 1:BLU-160-1: Digital Input Card C : Digital Input Card - X

1&2 INPUT TYPE ‘ | 3&4 INPUT TYPE

BYPASS SAMPLE BYPASSSAMPLE *]
RATE CONVERSION RATE CONVERSION

STATUS  SAMPLERATE STATUS  SAMPLERATE [ 1ot Locked |

NON-AUDIO NON-AUDIO

ERROR ERROR

METER BALLISTICS METER BALLISTICS METER BALLISTICS METER BALLISTICS

[ 1000us] <5 | | 1t . el 10.00us]

REFERENCE REFERENCE REFERENCE
.- D 0 iz 3 - -5
M M ! L

1 2 e 3 [ 4

digital input card

The VolP and Hybrid cards have a dialerandthe AEC card has the AEC settings. The Hybrid and VolIP cards have
meters for both theinputand outputbuilton theinput cardcontrol panel. Thisis becausethe Audiois
bidirectional on thoseinterfaces.
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Hybrid

T] 1 B 160-1 : Telaphone lepet Card A : Whephcae laput Card - x

aec input card

WIRING

So nowthatwe understandhow audio gets in we can look athow audiointerconnects within a processor. Wiring
represents signals routed withinthe DSP between objects. The general rule of wiringis you cansplitsignals to

multiple objects however you must use a mixer or summer to combine signals. Wired signals from outputs cango
fromoneobjector besplit (oneto many).

ONE TO ONE

Parametric E
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ONE TO MULTIPLE

WIRE TAGS

3 MB-11

Wiretags arebasically ashorthandway of making a wired connection inside a DSP. The name of thesignal is
populated on the both the transmitting and receiving wire tags. Selecting the arrow will take you to the wire tag on

the other end. Ifthereis morethan onedestination, Audio Architect willask youwhich oneyouwantto follow
based on the processing objectitconnects to.

Select Route
The route you are tracing splits. Please select which branch to follow:

Me-806 % P134
ME-206% P118
Mée-8206 Y P150
ME-206 Y P166

ME-806 % P54
Me-206 % P102
Mé&-206 Y PE6
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PROCESSING OBJECT MUTE INDICATORS

SOURCE SELECTORS

Source Matrices and Source Selectors will show a red indicator on the outputif noneis selected for the source
indicating the processingobjectis not passing audio on that output.

Red |nd|cates none is selected for the source
P7 Sourcs Matrix' | Ct o Presat [ Recall | Store [Delete

MHone

CYTTYYTYY

MHone

1] rlll”l—'

Also noticethatyou will seethe signal name appear on the output whenitis assigned. For moreinfo see Signal
Naming.

MIXERS AND GAINS

Mixers andgains will show muteindicators for theinputandoutput mutes when channels are muted.

P4 Gain
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MATRICES

Matrix Mixers and Matrixrouters have to be opened to see their routing. Green cross pointsindicateaudiois
routed, while grey cross points indicate audio is muted. To change a cross point simply selectitand press enter.

 Room 1| 1: BLU-100-1 - Audic *1 : BLU-100-1 : Matrix Mixer P1: Zﬂ]

Classical

SIDE CHAINS

Objects with side chains have a special input signal thatis only used to process the other channels. This willtwo
inputs thefirstinputis passed to the output with processing applied the lower inputis used as a side chain or
controlandis notpassed to the output. Sometimes this signal is labeled sidechain, or threshold or ambient or mic.

:Arﬁbi'eni Noise 'Colrnp'en'sa'tor‘Gép' :Au'tor'niier'Géte'd :
- O o-o
> | > |
:Ambient Noise Compensator Non-Gép T
. u n a4 s s s s s
. O . P13 Ducker
o > |

Compressor
: p . O

:Expander
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Inthecaseoftheduckeritisoptional to mixtheinputsignal to the outputi.e.youwantto hearamicrophone
duckingmusic. Forthisto happenyoumustcheck thefeed mic to outoption.

Mic feed to output v

NETWORK /O

In addition to thelocal I/O on abox, audiocan alsoenter and leave the system via the network audio ports. These
include BLU link, Dante (AEAS67), AVB and CobraNet.

BLU LINK

BLU link isthe HARMAN proprietary protocol thatallows DSP and Amplifiers to share audio. BLU link shows up as
its own type of port. Itenters and leaves viathe BLU link connectors on the back of the processor. These can
connectto other devices including Crown Amplifiers, BLU-USB, BIB/BOB Expanders, Soundcraft SI Mixers and of
courseother DSPs. BLUlinkis differentthanthatother Networkprotocolsin thatitconnects directlyto other
devices and doesn’t go througha switch.

BLU link Transmit (Tx) and Receivers (Rx)arerepresented by the blue processing object bl ocks.

BLU Link CutputTx

b] 8] Analag Inpul Card A:Channel 1
*+] [10] Analog Input Card A:Channel 2
=1 [11] Analog Input Card A:Channel 3
*| [12] Analog Input Card A:Channal 4
+] [43] Analog Input Card B:Channsl 1
*] [14] Analog Input Card B:Channel 2

P1LBard 1 L (171
P1 R Band 1: R (18]G

* [15] Analog Input Card B:Channel 3
> [16] Analog Input Card B:Channel 4

Danlé InpLLRx

BLU Link OutpubTx

5] 3] OVS 3 ]
] [4] DVS 4 o
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OpeningtheBLUlink!I/O blocklooks similarto an input/output card. The controls on theleft (Attack, Release and

Reference) adjust how the meter reacts to theaudio. Normally the reference should be 0. Lowering reference can
useful when troubleshooting low level noise that doesn’t have enoughsignal to show up on the meter.

cl6. — X

REFEREMCE

BLU link in put

Selecting the CH button on a BLU link block will open the routing window which will displayall of the places the
BLU link signalis routed to.

Mames Transmitting Device Transmitting Objects Recening Devices Recening Objects

Dante 1-2

When a BLU link transmitter has a receiver assignedthe processing Blockwill show an arrow atthe end of the

Block. Clicking on this arrow willtakeyou to thereceiving device. Ifthereis morethan one Device receiving then
you will havethe option of which device you want to follow the signal to.
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:F—’?. Ei!;li'i'.f_'.'.|F'l[':?'LI1_:-' x 2 BLU Link {i:IZILJt;;;l._J1.."'.T::<;.
pvs 1 1
DVS 2 ————~1
DVS3LG~ - - *
DVS 4 ¢ s s

P7 BLU Link Output/Tx

The route you are tracing splits. Please select which branch to follow:

101\ P6
AWESOMEPDP \ Dante 1-2

Cancel

Clicking ok will then take you to the DSP receiving the BLU link. You canusethesame process atthereceiver by

selecting the Arrow on thereceiver to take you backto the transmitter. This canbe a handy wayof navigating the
signal flowina large complex design using BLU link.

710: AWESOMEPDP - Audio|

Input Bundle,

No Name [> € DVS L [1]>
No Name [»] €] DVS R [2]
No Name [>] & DVS 3 3]

Crown Amplifiers also use BLU link. On an amplifierthe BLU link is displayed as channel numbers. The channel
numbers of the receiver simply need to match the transmitter.
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Devices that use dipswitch setting to settheir audiochannels suchas BLUBIB, BLUBOB, BLUUSB and Soundcraft Ul

donotshowupintheroutinginthesoftware. These devices require checking the physical dipswitches atthe
device.

CDI AMPLIFIERS

@:'i— ty CDi DriveCore 2-300 [OFFLINE]

File Edit View Panel Tools

1: Default RECALL STORE 1 LEVEL 2

S5IG GEN GLOBAL SETTINGS SPEAKER TUNINGS A

1

BLU hnk

READY
FAULT

BLUlink Input ___ ~
BLU-Link Input 1 Label

TRIGGERED

source routing

DCI AMPLIFIERS

File Edit View Panel Toocls Help

2 L
. Output 1 Label: Source Routing

put Canfiguration Qutput Configuration
Signal Generator

BLU Link Input & v
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DANTE

Dantetransmitters andreceivers arerepresented by the red processing object blocks These blocks areavailablein

any of the Dante enabled DSPs including the BLU806, BLU326 and BLUDA. Danteis a layer 3 Network Audio
Protocol thatcantravel across a standard IT network.

BLU Link CutpubTx

BLU Link Inpub/Rix

BLU Link Input/Rx

_.Da'nlle Iﬁpﬁt-'!ih:' S BLU Link QutpubT:

Dante uses flows on the network to connect audio paths together. The control panel for the receiving Dante block
will show the standard meter along with informationtellingyou if that the flowis connected or notto a
transmitter. Iftheflowisconnected,itindicatesthatyou areableto receiveaudioover the network onthe
connected channel. If the flowis not connected that could indicate that the requested stream from the transmitter
is notavailable on the network or the Dante flow has not been configured.

[£]62236: BLU326: ... - x

Green Indicates a Dante
Flow is connected

308

= 1 2 3 4
= [o=1 o=z [oEz] [oEd]

@Dante’ input
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Inputs and outputs are routed using channel names. These names are pushed to the Brooklyn Il card when you
load a device along with the device name and the processing Blockname. You can seethese flowsin Dante
Controller. Thereceiversareon theleftand transmitters are on thetop. Thedevice nametells youwhichdevice
is receiving orsending the audio along with the Processing Object Name and the Channel Name.

Dante Controller »

Audio Architect

Mswszs ﬁ]j Editing: Pan

! Dante Controller - Network View
File Device View Help

RO TR SO SN

[Routing| DeviceInfo Clock Status Network Status Events
H ®H [

@aDante g 3

[+ [1|Dante Transmitters

[+/ [~ Dante Receivers

[ BLU326
P1DVS 1
P1DVS 2
P1-DVS 3
P1DVS 4
05

oo
(&3]
£
]

In addition to showingthe flows being connected, Da nte Controller will also has meters builtin. By opening the

deviceyou canseeif the Brooklyn card is actuallytransmitting or receiving audio by looking for the green speaker
iconindicating real audiois actuallyplaying.

4 File Device View Help

1988 < H a

Channel Signal Connected to Status
P1-DVS 1 o) 01@STUDIO-DESKTOP o= 0 Py
1 Prous2 D) 02@STUDIO-DESKTOP o= O
P1-DVS 3 03@STUDIO-DESKTOP o=
|| P1DVS4 04@STUDIO-DESKTOP o=
0s

I & Dante Controller - Device View (BLU326)

| Receive  Transmit Status Latency Device Config Network Config AES67 Config
Receive Channels
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OTHER PROTOCOLS

AVB

Audio Video Bridgingis notas common as Dante butitworks similarlyexceptthattheaudiois grouped into
streams andthe network switch manages bandwidth. Streams canalsobe monitored using third party software
such asRiedel AVB Manger. For moreinformation checkoutthe HiQNet network audio document.

:.E'a.'l.:"E t:ﬁtpﬁt-"i’x :

3 [1] Analog Input Card ACha Cha.#
3 [2] Analog Input Card A:Cha |Cha.

AVE Input/Rx .
€ Third-party : : Channel 1 [1] I3

27 1:BLU-805-1: P1: AVE Input/Rx - x
i Led is Green
STREAM ID 1] STREAM COMMECTED @
when a Stream
is Connected

Sims

RELEASE

REFEREMCE

avb input stream

COBRANET

CobraNetwas once was the standardfor Network audio and the most common protocol. Itisstill used in many
older installs. CobraNetisalayer2 protocol so it goes throughswitches. CobraNet packagesaudiointo 8 channel
groups calledbundles. Typicallya CobraNet card will handle 4 input bundles and4 outputs bundles for a32x32
configuration. Bundles are configured either unicast (one transmitter and one receiver) or multicast (broadcast
everywhere).
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Similar to previous network protocols the CobraNet block has a meter and will show you if the Bundleis being
received.

=

BUMDLE

NUMEER RECEIVING AUDIO g - DROPOUTS I:l |:RE‘_;E, :

-30 -30 -30 -3 -30 -30 -3
1 2 3 4 5 6 7 8
CobraNet input

The bundlenumberis like a channel, when the transmitter bundle matches the receiver bundle audio will flow.
You can also check the status of CobraNet using the CobraNet Discovery (Disco) Utility available from Cirrus Logic.

https://www.cobranet.info/downloads

PUTTING IT TOGETHER —SAMPLE DESIGN.

In this sample Designwe will cover tracing audio from a Dante Paging Source atthe main rack room through the
DSP to an amplifierandshow possible resolutions to some sample problems.
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Inthefirstexampleis based on a reportthatthe customer is not getting paging audio from their microphones.

Here we will trace the microphone signal fromthe begging through eachstage of the systemto findwhere the
audioisbroken.

This designuses Dante to distribute the microphone audioandBLU Link to connect the DSP to the amplifiers.

Starting atthe begging of the chainwe know that the microphone cableis connected to a BLU3267 labeled

BLU326. Wecan firstseetheinputsignal enter the DSP inthemainrackroomoninputCard Achannel 1. We
know this be the signalname for the microphone has been entered on theinputcard.

# Room 162236: BLU326 - H.udiu]

Analnr_] in 1ul£ardhﬁmdloglnpu1£ard Danle Mics Dante Output/Tx

b—0Q MIC1] MICA1
———& —n MIC2] MIC2
& —a[MICI]MIC3
L MIC4] MIC4

If we measurethesignal wecanthereisaudio.Sincetheaudio goesimediatley to a DanteTx, | can check the
signalinDante Controller.
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@aDante

Filter Transmitters

BLU326[-
0s
0&
o7

Dante Mics-MIC1

Dante Mics-MICZ2
Dante Mics-MIC3
Dante Mics-MIC4

Filter Receivers

[+ [T/Dante Transmitters

[+~ Dante Receivers
+/BLU326

EEE S lt-ﬂlllllll

Dante MIcrophones-Chanil

Dante MIcrophones-Chan2 [ /]
Dante MIcrophones-Chan3 /]
Dante MIcrophones-Chand &
05

065

S
F

aooe

Herel canseethatMicrophone 1isrouted from BLU326 to BLU326-2.

Openingthereceivingdevice shows us audio is received.

% Dante Controller - Device View (BLU326-2) — O =

File Device View Help

90 E < {H al BLUS26-2 @ 2]

Receive  Transmit Status Latency Device Config Metwork Confip  AESS7 Config

Receive Channels Available Channels
Channel Signal Connected to Status
Dante Mlcrophones-Chanl o) Dante Mics-MIC 1E@BLU325 @ =+ L) & A :tziiz 2

- -

i) i :
Dante Mlcrophones-Chan2 o Dante Mics-MIC2Z@BLU326 @ =+ {4 & - STUDIO-DESKTOP
Dante Mlcrophones-Chan3 Dante Mics-MIC3@BLU326 @ =» L) &
Dante MIcrophones-Chand Dante Mics-MIC4EBLU326 @ =+ L) &

Openthereceiving deviceinAudio Architect and we cansee audio cominginandthen going outon BLU link.
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Dante Microphones Dante InputiRx .~ P1 BLU Link OutputiTx

ol e +] [21] MIC
MIC2 O—— & ——— P )] (7
Micao— ——aolR s
MIC4 B—— — ———o NN

o000

Herethis signal enters passes through a crossover (used for high pass filter and limiting)thenan EQ and thento a
source matrix. The source matrix happens to be controlled froma control systemandwe can see by thesignal
names that MIC 1 isrouted to thefirstoutputas well as outputs 6,7 and 8. If a paging problem was related to the
control system affecting paging we might expectto seeithere wherethesignalis routed.

Wecan alsousethe dynamicmeter to seethesignal atany point.

AZ J10 Lk InpinR
[ 1] . Y T S Weliic
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Following the Source Matrix to the output we can see the microphones go into the microphone side of a ducker.
When hovering over the output of the ducker we can seethatthereis no output even though thereisinputsignal.

Further investigationshow that Micfeed to Outputis not checked inthe properties of the ducker. To makethis
change we simply need to go offlineand then checkthe box.

Properties

roperties

Properties Properties

dit Signal Names
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After going back onlineandloadingthe change we now see the microphoneis passing throughthe ducker.

‘ [2] 1322: 103: P9: Ducker - X
. .

Preset [ i f‘R«tnll [Store [Detete

Openingtheduckerwecanseethegain reduction meter show us thatthe ducker is active. Thisis because the

microphonelevelis peakingabove the ducker threshold. At this pointyou have a madea changeto the systemand
sotheissuemayberesolved. Let's say weareremotely connected to the system therefore we will need to verify
the signal allthe way to theamplifier.

The signal then enters the Ambient Noise compensator.

[Recall [ Store [Delete

AMBISENT

3 as

MIN MAX R

SET SEY

A

non (Jdp d“lbil‘lll noise ¢ ()"lpl'“&zl[()l

Sincethereis verylittle sound comingin on the ambient Microphone the outputis reduced approximately 10 dB
onthe output which is related to the minimum gain setting.

From herethesignal flows through a gain objectand outto BLU Link. Thereis also an AEC reference object but
thatdoesn’taffect this signal since paging doesn’t route through AEC.
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P28 Gain N-Input
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Clicking onthe BLU Link Arrow doesn’t take me anywhere. Thatis because this single happens to berouted toan
amplifier atthis point. To seewherethesignalisrouted atthis pointwe caneither go offlineand open the BLU
Link TX channel assignment or select the route audio mode. Selecting the Channelin the route audio mode we can
then selectthe BLU Link signalinthe route audio mode will show a Bindicator on each amplifier thatthe signal is
routed to.

If we know which amplifier we are expecting signal at we can simply openthe amplifier control panel and verify
signal knowing we are looking for BLU Link Channel 29.
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Openingtheamplifier shows us signal on the input of the amplifier but no output signal.
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Openingchannel 1 of theamplifier shows the BLU link signal coming in but we can seethe outputis assignedto
analoginstead of BLU link. Changing this to BLU link input Acompletes the signal flow out to the speaker.
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