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Attention!

Federal Communications Commission (FCC)
Compliance Notice:
Radio Frequency Notice

NOTE: This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to Part 15 of the FCC rules. These
limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment.
This equipment, generates, uses and can radiate radio frequency energy
and, if not installed and used in accordance with the instruction manual,
may cause harmful interference to radio communications. Operation of this
equipment in a residential area is likely to cause harmful interference in
which case the user will be required to correct the interference at his own
expense.

This is Class A product. In a domestic environment,
& this product may cause radio interference, in which case,
the user may be required to take appropriate measures.

This equipment must be installed and wired properly in order to assure
compliance with FCC regulations.

Caution! Any modifications not expressly approved in writing by

Wheatstone Corporation could void the user's authority to operate
this equipment.

2001 / Jul 2001 Reap ME!



CONTENTS

Bridge 2001
Technical Manual

Table of Contents

Chapter 1 — General Information

INTrOAUCTION .o e ne e 1-2
POWeEr SUPPIY e 1-3
Power Supply Cable PiNOUL ... e 1-3
Failsafe Dual Redundant SUPPIY ...t e e eeas 1-4
|8 Y=Y e |4 1 T S 1-4
[/O CONNECHIONS ... eaans 1-5
The Insulation Displacement ConNNECtOr SYSIEM ..ot 1-5
Do) =1 VAN o [T I @0 ] o o =T o o] o 1= 1-6
Unbalanced ANalog CONNECHIONS .....ciuiiiiiiii e e e eeaaes 1-6
Unbalanced Digital Connections (SPDIF) ... 1-7
Chapter 2 - Hardware

Chassis/Backplane OVervVIiEW ..........cooiiiiiiiiiiiiiiieiieeieee, 2-4
Chassis Configuration Guidelines ..., 2-5
AUIO SIOES ..ottt ettt 2-5
RESEIVEA SIOLS ..o et 2-5
Backplane Termination ... ... ..o e 2-5
Digital Input Card (AES-2024)

(@ 7Y VT Y 2-6
AES INpUt INterface ... ..o 2-6
Internal Programming OPLiONS .....cociiiiiiiiiiiiiii e 2-6

S AlUS LE DD S i 2-7
Hook-Ups

DB-25 - Digital AUdio CONNECLIONS ....iuiiiiiiieie e e e anaens 2-8
2DB-25 - Digital AUAIO CONNECHIONS ......uuiiiiie e e e e e ens 2-8
8 BNC - Digital AUdIO CONNECLIONS ...ouiiiiiiiiiiiiieie e e e eeaaans 2-10
8 RJ-45 - Digital AUdio CONNECLIONS ....ouiiiiiiiiiiiiee e eee s 2-10
DB Panel PIiNOUt Drawing .....ccocvieiiiiiie e e eeee e 2-12
2DB Panel PiNOUt Drawing .....cccoeviiiiiiiiceie e ee e 2-12a
8 BNC Panel PinoUt Drawing .....c.ccoevviiiiiiiiiiieeeieeeeeeens 2-12b
8 RJ Panel PiNOUt Drawing ......c.ooeieiiiiiiici e 2-12c

2001/ 0ct 03 page Contents — 1



CONTENTS

Analog Input Card (ADI-2001)

OVEIVIEW . ettt e e eeaes 2-13
Analog Input INterface ... 2-13
Internal Programming OPLiONS ......c.oiiiiiiiiiiiiiiiieee e 2-13
StatuUS LED’S ..o 2-14
Hook-Ups

Upper DB-25 - Analog Audio CONNECLIONS ......eiiiiiiiiii e aeeeae 2-15
Lower DB-25 - Analog Audio CONNECLIONS ... .uiiiiiiiii e aeeens 2-15
8 RJ-45 - Analog AUdio CONNECLIONS ....iuiiiee i e e e eneaeaans 2-16
2DB Panel PiNOUt DrawWing ...o.vuveieiieiic e ee e eaeaea 2-17
8 RJ Panel PIiNOUt Drawing .....cccvviiiiiiii e eeee e 2-18
Digital Output Card (DO-2001)

(@ YT Y= PP 2-19
AES Output INterface .......oooviiiiiii i 2-19
AES Channel Status Implementation ............cccocevviiiiiiiienn... 2-19
Internal Programming OPLtiONS ......ccviiiiiiiiiiieeececeeeeeeeae e 2-20
StAtUS LED S ..o 2-21
Hook-Ups

DB-25 - Digital AUdio CONNECHIONS .....uiiiieie e eneaans 2-22
8 BNC - Digital Audio CONNECLIONS ......cvuiiiiiiiiiieiee e 2-22
8 RJ-45 - Digital AUdio CONNECLIONS ....cuiiiiiiiiiiiie e 2-23
DB Panel PINOUt DrawWing ......cccouiiiiiiiiii e 2-24
8 BNC Panel Pinout Drawing ......cccoovioiiiiiiiiiiiaiieieeeeeeeeaene 2-25
8 RJ Panel PINOUt Drawing ........ooiiiiiiiiiiii e 2-26
Analog Output Card (AO-2001)

OVEIVIEW . ettt ae e 2-27
Analog Output INnterface ... 2-27
Internal Programming OPLiONS ......ooiiiiiiiiiiiiiiieieieeeeeaeae 2-27
StatuUS LED’S ..o 2-28
Hook-Ups

Upper DB-25 - Analog Audio CONNECLIONS ... .eiiiiiiiii e eaens 2-29
Lower DB-25 - Analog Audio CONNECLIONS .......c.iiiiiiiiiiiiie e 2-29
8 RJ-45 - Analog AUdio CONNECLIONS ....iuiiiiiiei it e e ee e anaans 2-30
2DB Panel PiNOUt DrawWing ...o.v.veieiieiicecei e e aeeeeaeea 2-31
8 RJ Panel PINOUt Drawing .....cccvviiiiiiiiii i ceee e 2-32
Host CPU (CPU-2001)

OVEIVIEBW .ottt ettt enees 2-33
Multi CPU/Failover CPU SYStEMS ...cciviiiiiieieeceee e 2-33
CPU-2001 BIOS Settings/Format ........cccovviiiiiiiieiiiiiiieieenn, 2-33

2001/ 3ul 2001 page Contents —2



CONTENTS

Ethernet IP AddreSSing .....ocooeiiiiiii e 2-34
Ethernet Interface WiriNg ......ccooieiiiiiiii e 2-34
Internal Programming OPLiONS .....cooiiiiiiiiiiiiiiieeeeeeaeae 2-34
SWILtCh Settings ..o 2-35
DIPSWI1-SW4 - 485 TermiNation .........cciuiiiiiiiiiie ettt 2-35
SWS5S - CPU RESEL ...
DIPSW6 - ULility SWItCHES ..cniniiiiiiiie et e e aens
DIPSW7 - Rack ID .......cccceciiiienens

DIPSWS8 pos.1 - Autodetect

SWO - MASEEr SEIECT ....uiiiiiiiie e
JUMPET SETHNGS o neiinieiieei e e en e

JL - RS-232 GIN DD ittt aan

J4 - AGND TO DGIND ..ottt

J5 - FP G A P G M e eeas

J6 - 48 or 44.1 kHz Sample Rate SelecCt .....couiniiiiiiii e 2-36
Serial Interface POrtS ... 2-36
StAtUS LED S .o e 2-37
Hook-Ups

Left “A” DB-9 - Serial Interface Portl CoONNECtiONS ..........c.cveiiniiiiieiiiiieeeeeeen. 2-38
Right “B” DB-9 - Serial Interface Port 2 ConnNectionNS .........c.cocviiiiiiiiiiiiiiiiiieeeenen 2-38
RJ-45 - Ethernet CONNECLIONS ......ccuiiiiiiiiii et eaaas 2-38
Typical Ethernet Cable ... ... 2-39
Typical Crossover Cable ... 2-39
PWIH Panel PiNOUt Drawing .....ccovviiiiiiii i 2-40
Audio Network Card (OAN-2001)

OVEIVIEBW .ottt ettt enees 2-41
Internal Programming OPLtiONS ......ccviiiiiiiiiiiiieeceeeeeeeeae e 2-42
SWILCH SEtliNgS ..o 2-42
DIPSWI1-SW4 - 485 TermMiNation .........ccuiuiiiiiiiiiie et 2-42
DIPSWS5 position Local/Remote (CIOCK SOUICES) ..uvuvuieiniiiiiiiiiiieieieeeieiaaeaeaeaans 2-43
DIPSWS5 position SecoNdary/PrIMATY .......ciiuiiiieeae et e e e 2-43
DIPSWS5 position 48 KHZ / 44. 1 KHZ .....onieieie e e eeas 2-43
DIPSWS5 POSItION FIDEI/ C AT S ottt e e e neanen 2-43
SWB - RESEL ... 2-43
DIPSW?7 = RACK ID ...ttt eae e 2-44
JUMPEE SEUINGS .t e ae 2-44
J1 - Ethernet MOde Setting ...t ene 2-44
J2-Reset.....ccociiiiiiiiiiiin

J3, J5 - Clock Selection

StAtUS LED S ..o
Hook-Ups

Upper “A” DB-9 - Serial Interface Portl Connections ..........cocoiiiiiiiiiiiineniienenenene. 2-47
Lower “B” DB-9 - Serial Interface Port 2 Connections ...........ccccoveviiiiiiiiiienieneennes 2-47
RJ-45 - Ethernet CoONNECHIONS ..ot 2-47
CATS5 Crossover Cable for OAN to OAN Connections ......... 2-47

2001/ Apr 03 page Contents —3



CONTENTS

Optical Fiber Interface ... 2-48
(@0 o] o 1= a0 g 157/ 1P 2-48
OPLICAI FIDEI .. et e e eas 2-48
ONI Panel PiNOUt Drawing ....ccoevuiiiiieiiiie e eeeeaeeae e 2-49
Stacking Card (CEX-2001)

(@ 7Y VT YOS 2-50
Configuring the Virtual Chassis ........cccoiiiiiiiiii 2-50
TDM ASSIGNIMENT ..ottt ettt e ettt e et e e e e e e e e 2-50
CEX-2001 RACK ID ...eiiiiiiieiiii ettt ettt e e e e et e e e e e e e nsee e e eneeeaeenneeeeannes 2-51
CEX-2001 Configuration RUIES ......cuuiiiiiiiie e eenas 2-51
Internal Programming OPLiONS ......ccoiiiiiiiiiiiiiiiieieeeeeaeae 2-51
SWILtCh Settings ..o 2-51
DIPSWIL-NOT USEA ..enniiiiiiiei ettt ettt ettt e e et e e e ens 2-51
SV 2 - RS .ttt aeas 2-51
DIPSW3 - TDM ASSIGN/RACK ID ...eiiiiiiiiii it e e e e 2-51
JUMPEE SEUINGS . .iiiiii e aes 2-52
JL - CryStal SEIECT ... e 2-52
8 2 =TS PP 2-52
StAlUS LED S i e 2-53
HOOK-U DS o e 2-54
Logic I/O Card (L10-2001)

(@ 7Y VT Y 2-55
INPUL P OIS Lo 2-55
(@ 11 10 1B 1 0T g 2-56
Typical Input/Output CirCUIt .....ccoviiiii e 2-56
Software Programming ....cc.v.eoiieiie i e aeeeas 2-57
Internal Programming OPLtiONS ......ccvviiiiiiiiiiii e 2-57
Jumper/Dipswitch Settings .....coviiiiiiii e 2-57
STAtUS LED’S .. 2-58
HOOK-UPS o e eeens 2-59
Upper “A” DB-25 - Logic In Ports CoNNECLIONS ......coiiiiiiiiiieeiee e 2-59
Lower “B” DB-25 - Logic Out Ports CONNECLIONS .......ccvviiiiiiiiiiiiie e eeeeeeeenas 2-59
LIO Panel PINOUt Drawing .....ccveeiiiiiiii e eeeeeeaeeeens 2-61
Quad Audio Network Card (QAT-2001)

OVEIVIBW .ttt et enen 2-62
Internal Programming OPLtiONS ......ccvviiiiiiiiiiiiieeieceeeeeeeae e 2-64
SWILCH SEtliNgS ..o 2-64
DIPSW1, SW2, SW4 & SW5 - 485 TerminNation .........cccccceeiuiieeiaiiiieeeaiieeeeeneee 2-64
DIPSW?7 - FIDEI/CATS POIMS A-B-C-D ...ootiiiiiiiiiiiiieeiaiiieeeaiieaeaaieeeeaneeeesaneeeee e 2-65
DIPSWS8 - Primary/Secondary POrts A-B-C-D ........coiiiiiiiiiiiiiiiiieeeeeeee e 2-65
DIPSWO - Local/Remote (Clock Source) Ports A-B-C-D ......cccoovviiiiiinieieenens 2-65
DIPSW10 - Audio/Console (Port Type) Ports A-B-C-D .....c.covviiiiiiiiiiiiiieieieeeenns 2-65

2001/ Sep 03 page Contents —4



CONTENTS

SW3 - RESET . et e 2-65
DIPSWG - RACK ID ...ttt e e e eeas 2-66
8 10 T g o 1= g Y=Y 11 [ 2-66
J1 - Factory USE ONIY - RESET ..cuiuiiiiiiiiiii ettt e e aea e 2-66
J2 - Factory Use Only - Watchdog Disable ... 2-66
J3 - Sample Rate Select - 48KHZ/A4.1KHZ ... 2-66
StAtUS LE DD S e e 2-67
Hook-Ups

Upper “A” DB-9 - Serial Interface Portl ConNEeCtiONS ........ccoviviiiiiiiiiieiiiieeeieenans 2-69
Lower “B” DB-9 - Serial Interface Port 2 Connections ...........ccccciviiiiiiiiiiieiiineeenen. 2-69
“A”, “B”, “C”, “D” RJ-45 - CAT5 Audio Network Connections ............ccccovvviveiennnnnen. 2-69
CATS5 Crossover Cable for QAT to QAT Connections .............. 2-69
QCT Panel PiNOUL DFraWinNg ......coeiuiiiiiieia e 2-70
QOT Panel PINOUt DraWinNg .....cccouviiiiiiii i e 2-71
Digital Signal Processor Card (DSP-2001)

OVEIVIEW ..ttt et e e ens 2-72
Internal Programming OPtioNS .......coiiiiiiiiiie e 2-72
SWILCH SEtlNGS .o 2-73
SWI1 - DSP RESEt SWILCH ..ceeiiiii e 2-73
JUMPET SEIINGS ettt eeaas 2-73
J1 - Factory Use Only - WatChdOog RESEel........cuiiiiiiiiiii e 2-73
J2 - Factory Use Only - Watchdog ReSet ........c.iiiiiiiiiiii e 2-73
J3 - Factory Use Only - Watchdog Disable ... 2-73
StAtUS LE DD S e 2-74
Microphone Card (MIC-2001)

L@ VT YT PP 2-75
Analog Input Interface ... ..o 2-75
Internal Programming OPtiONS .......coiiiiiiiiiiii e 2-75
StAtUS LE DD S e e 2-76
Hook-Ups

Upper DB-25 - Analog Audio INput CONNECLIONS .......uiuiiiiiiiiiiieie e 2-77
Lower DB-25 - Analog Audio Output CONNECLIONS ........vviiiiiiiiiieeieiee e 2-77
8 RJ-45 - Analog Audio CONNECHIONS ...uiuiiieii e eenes 2-78
2DB Panel PiNOUt Drawing ..coco.veeiiiiiiei et aeees 2-79
8 RJI Panel PiNOULt Drawing ....co.veiiiiiiieiee e aeeeene e 2-80

2001/ 0ct 03 page Contents —5



CONTENTS

Chapter 3 - Controller Devices

XP Configuration GUI ... 3-2
XY CoNtroller GUI ... .o e 3-3
XY RACK CONrOHET ...t 3-3
Wheatstone Console XY Controller........ccoooviiiiiiiiiiiiiiiieieen 3-4
XY Controller SettiNgsS ... 3-4
Setting an XY Controller TermiNation ........co.ouviieiiiiie e ae e e eenes 3-4
Setting an XY Controller AAArESS ... ... e 3-4
XY Controller Signal Visibility .....ccccooeiiiiii e 3-5
XY Controller RS-485 CONNECLIONS ...c.ovviiiiiiiiiiiiieeeeeeeee e 3-5

L 1 =T YT 3-5
ST =T g F= U T A o) 1 0 = 3-6
(@F= 1] (<Y T4 | o Ve [T 3-6
Typical RS-485 Cable Specifications ... 3-6
XY Controller RS-485 Cable PiNOULS ......c.oooiiiiiiiiiiiiiieieeeee 3-6
Wheatstone Console Interface.......cooooiiiiiiiiiiic i 3-7
Wheatstone Console RS-485 ConnNectionS.......ccccvvevviiiiiiienennnnn. 3-7
Console RS-485 Cable PINOULS ... 3-7
Console CPU Module SettingS .......ooiiiiiiiiiiieeie e 3-8
(@ F=Yo ] [0 ANe (o [ =7 3-8
RS-485 SeleCt / TermMiNAtiON ....coiuii e e e e aeaas 3-8
Chapter 4 - XPoint Software Setup Guide

Bridge 2001 Ethernet/IP Address Quick Start ..................coeeeee. 4-2a

L 1= T g 1= A @ o ] 1 T N 4-2a
(DTN = U0 || 1 N o (o =T PP 4-2a
(@1 aF-TaTe [Tale Y 018 | gl =d @3 S| = o [o | £ =TT 4-2a
Changing the Bridge 2001’S IP AAAIESS ...ucuiuieiiiiiiieiiieie et e e eee e aeaens 4-2a
Configuring IP Address in X-Point SOftware ........c.cooooiiiiiiiii e 4-2b
Saving the Bridge 2001 Configuration .........ccieiiiiiiii e eaeeenaans 4-2b
Getting STtarted ..o 4-2
GUI OGN L e 4-2
= L1 V1Y T o £ 4-2

Connection Between the Configuration GUI and Master Rack.4-3

System Configuration MENUS ......c.oiiiiiiiii i 4-6
LI =T @0 T 01T 181 =1 o o 4-6
[ E= Lod 1 @0 o1 Te [ ] = 1[0 o S 4-7
Adding @ Card t0 @ RACK ... e 4-7
Card/SIigNal DefiNitioN ... e 4-8
Audio Network Card Definition ... e 4-8
CPU Card Definition ...t e e eaaas 4-9
[@18]40181 @1 e [N 1= 1 11110 o [0 4-9

2001/ 0ct 03 page Contents — 6



CONTENTS

INPUL Card DefiNitionN ... e e 4-10
Viewing Defined Source & Destination Signals ..........ccoooiiiiiiiiiiiiiiiiiees 4-10
Configuration Rules and RecommendationS ..........cviiiiiiiiiiiiieiie e eeeaes 4-11
Completing the ConfigUIration ..........ouiiiiii e eeaes 4-11
Saving Your ConfigUIAtION ...t e e aas 4-11
(@a] o 1o T 0 ¢ A 11 4-11
Signal Definition ... 4-14
Configuring LOGIC 1/O ... 4-15
(@Y= V1= PP 4-15
ROULADIE LOQIC .. e e 4-15
LI Lo To 1= g T A o o | P 4-15
Routable Logic Signal DefinitioNs ... ... 4-16
Defining Routable LOgiC FUNCLONS .......ciii e eae e 4-17
Viewing Defined LOgQIC SigNalS .....covuiniiiiii e e e e 4-17
Configuring Triggered POt LOGIC ......uiuiuiuiiiiiiii et e e e e aeens 4-18
SIgNAI LOCKING e 4-19
Salvo DefinitioN ... 4-20
XY Rack or Console XY Controller Configuration ................ 4-21
Console Configuration .........ccoiiiiiii e 4-22
Special FUNCLONS - CONSOIE LOCKS ...cuiuiiiiiiiiii e e e 4-22
[Ofe] g E-To] [l od €= TS <] £ PP 4-22
XY GUI Controller Configuration ..........cccoooiiiiiiiiiiiiia. 4-23
Main MenNU SUMMANY ... e 4-24
Glossary
TeIrMINOIOQY - eeiiiii e G-1

Appendices

Appendix 1

Configuring the 2001 Switch Network Parameters ................. A-3
Appendix 2

Failover CPU Configuration /Operation ...........cccccvevveiieiennnnnn.. A-6
Appendix 3

Replacement Parts LiSt ....covviiiiiiii e A-9
2001/ 0Oct 03

page Contents —7



GENERAL INFORMATION

General Information

INTrOAUCTION .ee e e 1-2

P OWET SUPPIY e 1-3

Power Supply Cable PiNOUL ... 1-3
Failsafe Dual Redundant SUPPIY ... e e e e e aneaens 1-4
8 Y=Y e |4 1 T Pt 1-4
[/O CONNECHIONS ... eaans 1-5

The Insulation Displacement ConNNECtOr SYSIEM ...t 1-5
Do) =1 VAN o [T I @0 ] o o =T o o] o 1= 1-6
Unbalanced Analog CONNECLIONS ... oo eea e 1-6
Unbalanced Digital Connections (SPDIF) ... eaeaeas 1-7

2001/ Aug 03 page 1-1



GENERAL INFORMATION

General Information

Introduction

The Bridge 2001 Digital Audio Network Router rackmount unit occu-
pies four 19” wide rack (total height 7”) with 16” depth.

The 2001 is a unitthat can take upto 512 discrete analog and digital audio
inputs in Audio Engineering Society (AES) format, and switch them to any
of 512 separate outputs. The unit's backplane carries these signals via 32
16xTDM busses. Various input sources place the AES signals onto the
TDM busses, while output cards can select any combination of signals to
take off the TDMs to drive their output channels.

Systems can start small with a single cage and only a few cards; chassis
can be stacked to form a larger central system. Cages can be separated by
very long distances with many studios connected to your central rack room,
providing shared resources yet still permitting independently functioning
satellite studios, each with its own combination of analog and digital input
and output cards and connector modules specifically selected to suit a large
variety of gear. Individual 2001 switches may be connected together to form
a “Multi-Tiered” switch. This switch is arranged in a star topology, with a
central Hub switch connected to up to 14 satellite switches. This system
allows as many as 7168 channels of data comprising a maximum of 2048
input signals and 2048 outputs to be switched.
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GENERAL INFORMATION

Power Supply

The 2001 is powered by an SPS-180, SPS-400 or SPS-40 POWSL e redundant sup-
supply installed in a Wheatstone Model PSR rackmount unit. The Pi@4 have been ordered,
unit occupies two 19” wide rack spaces (total height 3-1/2”) and houg¥s'ise° doeang e
up to four SPS-180 or up to two SPS-400 or SPS-40 power supply urs#ts-40 units.

Do not mount heat generating devices in the same rack cabinet.

Avoid locating any high gain equipment (such as phono preamps,
tape recorders, etc.) too near the rackmount supplies, to avoid magnetic
interference into that equipment.

Front view of the PSR
rackmount power supply

Rear view of the
SPS-180 unit

Rear view of the SPS-400 unit

This power supply contains high voltage circuits that are hazardous
and potentially harmfulUnder no circumstances should the metal
cover be removedlf you have a problem with the power supply, the unit
must be returned to Wheatstone Corporation for repair.

Once the supply is rackmounted,
should be connected to the 2001 usi
the factory supplied cable(s). If th
2001 router is powered by the SP{ ™S
180 or SPS-400 unit, the power supp|
cable plugs into the power supply co
nector, located on the reas
PWIH(PWI)-2001 module in the ex
treme left-hand slot (looking at thg

rear of the chassis). If you are usi ool SURRY
two supplies (failsafe option), one sup
ply will connect to each 2001 connec- PS Cable Pinout
tor; otherwise only one connector will PIN PIN
be used (it does not matter which one). vio 1 Phantom E VIO
When the 2001 is powered by the SPS- GRN 2 o DigtalGround _ p  gry
40 unit, there is an additional rear PWI- BRN 3 o DigitalGround _ p  gpy
40 module that is mounted next to ?ﬁrﬁé‘ﬁﬁiﬂd YEL 4 Digital+ HoovEL  200L Router B
PWlH(PW')-ZOOl module. One pow [ Male ORG 5 = Pgita+ = G5re Female
supply cable plugs into either one of the BLK @ = AnalogGround _ -, g«
PWIH(PWI)-2001 module’s power con- BLU 7 < VN ¢ B
8 B

+Vin

nectors and the second cable plugs into RED RED
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GENERAL INFORMATION

either one of the PWI-40 module’s power connectors. If you are using
two power supplies (failsafe option) the second power supply will be
plugged into the remaining power connectors on the rear PWIH(PWI)-
2001 and PWI-40 modules.

Note that the power supply cable’s 10-pin female connector has to
be rotated until its locating pins match the male mating connector on
the rear of the 2001 chassis. Do not force a connector on; it attaches
easily when properly aligned. Connect the cable(s) first to the 2001,
then to the rear of the rackmount power supply.

Note that each power supply is fitted with a 3-wire grounded AGChe power feed recom-
cord that should be plugged into a "clean" AC power source. Thigissicdandreioned
source should be a separate feed from those powering lighting, gfrin studios as an ‘iso-
conditioning, or any other non-audio machinery. The third pin grounflfy os.3i orange

wire of the AC source should be tied to the central system ground poirdor.

Failsafe Dual Redundant Supply

Wheatstone failsafe power supply systems use two SPS-180,
SPS-400 or SPS-40 rackmount power supplies for each piece of
powered equipment. Though either is capable of running a full load on
its own, in failsafe operation both units run in tandem: if one fails, the
other takes over, assuring uninterrupted operation.

In order for failsafe systems to perform as designed, always have
BOTH rackmount supplies powered up and connected to their associ-
ated equipment.

Energizing
Assuming the 2001 and its PSR power supply are correctly

rackmounted, you may now energize the PSR rackmount power supply
by plugging it into the AC mains.

Note: To de-energize the 2001, unplug the rackmount power
supply’s AC cord from the AC mainslever de-energize the 2001 by
disconnecting the cable that connects the router and power supply
together.

Once you have verified proper power-up, unplug the rackmount power
supplies to de-energize the system. You may now proceed to wire up
audio and control connections.
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GENERAL INFORMATION

I/O Connections

A family of I/O connector modules plug right into the cage rear to
give you a choice of DB-25 or RJ-45 connections for analog or digital
audio interface, or BNC connectors for use with 75 ohm digital audio
equipment. RJ-45 connectors are also available for use with CAT-5
wiring systems. The DB-9 connectors are used for connections to the
serial interface.

The Insulation Displacement Connector System

The DB-25 and DB-9 I/O wiring interface system is based on
insulation displacement technology. A special AMP wiring tool is
included with each system; it is auto-indexing, and allows individual
wire connections to be positively made with a single squeeze of the
tool's trigger. The trigger action is ratchet controlled, and will not
release until a full connection is made. Once released, the multipin
connector held in the tool's jaw automatically indexes to the next
connector pin. The technology is such that no stripping, soldering or

The AMP tool insulation dis-
placement connector system.
Note the straight hood with
self-locking tabs. The tool,
multipin connectors (with gold
plated pins) and latching
hoods are supplied with each
2001 switcher.

tinning of wire ends is required; all that is needed is for the wires
destined for the connector be snub cut and laid out in order (although
tubing should be used on bare drain wires). An empty DB-25 or
DB-9 connector is inserted into the tool, indexed to the first pin, and the
wires are inserted one by one into the jaw and the trigger squeezed. In
this way a single multipin connector can be completely wired up in a
minute or two.

In the event of a wiring error, connector pins may easily be removed
from the shell with the wire still attached, and inserted into the correct
position. Observe the side of the connector, with the metal part down.
You will see arow of "Vees"—simply press the top of the vee together
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GENERAL INFORMATION

with a scribe or other sharp instrument; this will unlock the pin from the
shell, and it can be removed and inserted into the correct position.
Spread the vee apart to lock the pin in the new position. It should never
be necessary to discard a connector due to a wiring error.

Note that mating hoods for each connector are also supplied with
the console. These have locking screws that hold the connectors
securely to the rear of the router mainframe.

Digital Audio Connections

CABLE - All AES/EBU input and output digital audio connections
are balanced and should be made using a high quality digital audio
cable. Be sure to select a digital audio cable with an integral drain wire
of the same wire gauge (AWG) as the twisted pair as this facilitates an
easier consistent termination process. Typical AES/EBU digital audio
cable has a very low characteristic capacitance per ft (pF/ft), and a
nominal impedance of 1T High quality digital audio cable offers
better signal transmission performance versus typical analog audio
cable, especially over long cable runs. Check the cable manufacturer’s
data sheet to be sure the cable you plan to use will work in your
application.

CONNECTORS - Typically, all AES/EBU connections are made
with the supplied DB-25 male mating connectors. These crimp style
connectors are the insulation displacement type and will accept wire
gauge 24 - 22AWG. If an optional rear panel connector type (e.g. BNC,
RJ-45, etc.) was specified and shipped with your system, please refer
to the mating connector manufacturer's recommendations for termina-
tion instructions.

Unbalanced Analog Connections

ANALOG INPUTS — Wire to the router input end with typical
shielded, two conductor cable (like Belden 9451), just as if you were
connecting a balanced source. At the unbalanced source machine’s
output, connect the + output to the Hl input wire and connect the source
machine GND wire to LO, connect the shield at one end only .

Note: Unbalanced analog sources typically have -10dBv (316mV
RMS) signal levels and will not match the 2001 nominal operating
level of +4dBu (1.23V RMS). We highly recommended that you first
externally balance any unbalanced sources you plan on connecting to
the 2001. Many third party “match boxes” are commercially available
for this.

ANALOG OUTPUTS — Use a balanced output circuit which
behaves exactly like the secondary of a high-quality transformer, with
no center tap—this output is both balanced and floating. For unbal-
anced operation, either the &tILO side of the analog output must be
strapped to ground of the unbalanced input, with the output taken from
the other side. (Normally you would strap LO to ground, and use HI to
feed your unbalanced equipment input.) Leave the SH floating at one
end.
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Unbalanced Digital Connections (SPDIF)

SPDIF INPUTS - The SPDIF (Sony/Phillips Digital Interface) or
“consumer” digital audio interface is a two wire unbalanced signal
typically on a single RCA style connector. Note that the SPDIF signal level
of approximately 500mV and 75 ohm impedance does not correctly match
the 2001 AES inputs. We highly recommend using a “balun” or format
converter when interfacing “consumer” grade source devices to the 2001.

In cases where a consumer grade device must be interfaced and the
appropriate matching device is not available, try wiring the SPDIF center
conductor (HOT) to the HI input pin and SPDIF shell (ground) to the LO
input. Connect SH at the 2001 router end only.

SPDIF OUTPUTS - The Bridge 2001 digital outputs are fixed, profes-
sional, AES-3 formatted outputs. SPDIF consumer format is not sup-
ported. Use an external format converter to connect the digital outputs to
consumer gear.
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Hardware

Chassis / Backplane Overview

The 2001 chassis may be configured to suit a variety of /O card
complements including—analog or digital audio input and output cards,
chassis expansion and audio network cards. A system may include a single
cage, multiple co-located cages, or a central chassis connected to one or more
satellite frames in a star configuration. All audio input and output signal
connections are made via a family of I/O connector modules that plug into
rear of the chassis. Power supply, serial control, audio network and ethernet
connections are also made on the rear of the chassis.

The backplane itself is entirely connectorized and contains a minimal
number of passive components. Further, the backplane assembly may be
removed rather easily in the rare case that service is required.
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Chassis Configuration Guidelines

While new 2001 systems are pre-configured to customer specifications
at Wheatstone’s factory, future expansion of a system may require some re-
configuration of existing hardware to accommodate new resources.

Audio Slots

Audio I/O cards may be mounted in almost any slot, though there are
some basic guidelines and considerations to take into account when filling
a master or remote chassis. Room for future input and output expansion
should be taken into consideration. Further, it is useful to group input and
output cards by type (e.g. analog inputs, AES outputs, etc.) and to leave afew
blank positions following each group.

Reserved Slots

The master chassis must have a host CPU card installed in slot 22.
Systems requiring Audio Network cards must have them installed beginning
at slot 1 of the master chassis.

Remote racks must also have an Audio Network card installed in slot 1.

Stacking cards used to expand the master chassis should be located as
close to the ends of the chassis backplane as possible. One Stacking card per
chassis is required.

Note: Stacked systems connect up to 4 co-located chassis into a larger virtual
chassis (i.e. a single master chassis and up to three expansion racks).

Backplane Termination

The high frequency nature of the electrical signals on the backplane
require that active terminator circuits be present at both ends of the chassis
backplane. The backplane assembly has special terminator card slots at each
end of its circuit board.

The master chassis has a terminator card installed at the far left end only.
The right hand termination in a master chassis is performed by the host CPU
circuit board, always installed in slot 22. Multiple CPU systems move right
end termination off the CPU circuit card onto a special terminator board
installed in slot 21.

All other frames require that terminator cards be installed in both the far
left and far right terminator card slots.
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Digital Input Card (AES-2024)

Overview

There are two versions of digital audio input cards for the 2001.:

* AES-2024/8 card will accept up to 8, AES-3 formatted stereo sources
(i.e. 16 monachannel,

* AES-2024/16 card willacceptup to 16, AES-3 formatted stereo sources
(i.e. 32 monachannel,

A Signal Definitiongorm in the supplied XPoint software allows the
user to set attributes for the input channels including signal name, type,
circuit#, etc. The 16 (32) inpabhannelsnay be configured as mosignals
(one channel), steraspgnals(two channels), or 5.1 surround sowghals
(six channels) wired in any combination. Signals may span across input
cards (e.g. a surround sowignalmay have Zhanne$ on one input card,
and 4 on a different input card).

Note: While it is possible to split the 8 (16) stereo AES inputs into 16 (32)
mono channels, there are still only 8 (16) physical wires, each containing the
2-channel AES formatted data.

A dedicated sample rate converter for each input re-clocks the incoming
audio data and phase locks it to the system’s master sample rate clock.
Embedded logic routes each channel of audio data into an available time slot
ofthe inputcard’s TDM bus. One TDM bus is allocated for each 8 input card,
2 TDM'’s are used by the 16 input card.

AES Input Interface

The balanced, digital audio inputs on the AES-2024 card are transformer
coupled. AES receivers strip off the received sample rate clock and audio
data for further processing by sample rate converters. The balanced interface
operates at a nominal peak-peak input voltage of +5V with an input
impedance of 1102 and conforms to the AES-3 1992 electrical specifica-
tion. Note that Channel Status data is not forwarded.

While unbalanced SPDIF formatted input signals may be connected to
the HI and LO inputs of an AES input channel (leave the shield floating), it
iIs recommended that a BALUN or other external matching device be
inserted to convert the SPDIF impedance td140d signal level to at least
1V p-p. Note that the optional BNC rear panel inputimpedance is internally
fixed at 7%2.

Internal Programming Options

There are no internal programming options on the AES-2024 input card.
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Digital Input Card Status LED’s

DONE LED (DS1) - Normally OFF;
ON when programming the FPGA,
Flashes when system clock is missing.

POWER SUPPLY STATUS (DS2-DS4) - ON indicates
power supply is OK.

I
I
I

b v
— —— JTAG HEADER - FPGA programming - factory use only.
———
-'r""'=' AUXILIARY STATUSLED’s
S :
o ANE |_—— ACTIVITY LED (DS5) - flashes on messages.
oy
tn V8
S al | __—— RACKIDDIPSWITCH (DS6) - ON =when SW1 pos.1is ON,
lc'ﬂ' otherwise OFF.
o . MUTE STATUS (DS7) - ON when the input channels
: are muted.
\5} CFG STATUS (DS8) - ON when card is not
S configured.
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Hook-Ups

All user wiring to the AES-2024 card takes place at the rear I/O connectors
modules: DB, 2DB, 8BNC or 8RJ-45. The DB module has one female DB-25
connector and 2DB has two DB connectors for audio input connections. The
BNC module contains eight BNC connectors for use with 75 ohm digital audio
equipment, likewise the 8RJ-45 module contains eight RJ-45 connectors for
use in balanced, unshielded twisted pair (UTP) wiring systems.

DB-25 (for AES-2024/8)—Digital Audio Connections

These include eight input sources. Pinout drawing on page 2-12 shows all
wiring connections at a glance.
Pin 24 — HI
Pin 12 - LO AES 1 1n
Pin 25 - SH 4
Pin 10 — HI
Pin 23 - LO AES 2 In
Pin 11 — SH -
Pin 21 — HI 7
Pin 9-LO AES 3 In
Pin 22 — SH _
Pin 7 —HI 7
Pin 20 - LO AES 4 In
Pin 8 —-SH J
Pin 18 — HI
Pin 6 -LO AES 51In
Pin 19 — SH 4
Pin 4—HI 7]
Pin 17 — LO AES 6 In
Pin 5—SH
Pin 15 — HI ]
Pin 3-LO AES 7 In
Pin 16 — SH
Pin 1—-HI 7
Pin 14 - LO AES 8 In
Pin 2—-SH 4

2DB-25 (for AES-2024/16)—Digital Audio Connections

Upper DB-25 include eight (1-8) input sources. Pinout drawing on page
2-12a shows all wiring connections at a glance.
Pin 24 — HI
Pin 12 - LO AES 1 1In
Pin 25 — SH
Pin 10 — HI
Pm23—L0:] AES 2 In
Pin 11 — SH
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Pin 21 —HI
Pin 9-LO AES 3 In
Pin 22 —SH -
Pin 7—-HI T
Pin 20 - LO AES 4 In
Pin 8 -SH A
Pin 18 — HI ]
Pin 6-LO AES 5 In
Pin 19 —SH A
Pin 4—HI 7
Pin 17 - LO AES 6 In
Pin 5—SH A
Pin 15 —HI T
Pin 3-LO AES 7 In
Pin 16 — SH -
Pin 1—-HI T
Pin 14 — LO AES 8 In
Pin 2—-SH -

Lower DB-25 include eight (9-16) input sources. Pinout drawing on page 2-12a
shows all wiring connections at a glance.
Pin 24 —HI
Pin 12 - LO AES 9 In
Pin25-SH
Pin 10 —HI 7
Pin 23 - LO AES 10 In
Pin 11 —SH
Pin 21 —HI 7
Pin 9-LO AES 11 In
Pin 22 —SH _
Pin 7—-HI
Pin 20 - LO AES 12 In
Pin 8 —-SH
Pin 18 — HI ]
Pin 6 -LO AES 13 In
Pin 19 —-SH
Pin 4—-HI
Pin 17 - LO AES 14 In
Pin 5—SH
Pin 15— HI 7
Pin 3-LO AES 15 In
Pin 16 — SH
Pin 1—HI 7
Pin 14 — LO AES 16 In
Pin 2—-SH
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8 BNC—Digital Audio Connections

This panel is used only for AES-2024/8 card. Pinout drawing on page
2-12b shows all wiring connections at a glance.

BNG1PinZ_SH | AESLn
BNC2Pinz_sH ] AES2In
BNC3pinz_sH J AES3In
BNC4Pinz_sH ] AES4Mn
BN SPinz_sH | AESSIn
BNC 6Pinz_sH | AESEIn
BNC7Pinz_sH J AESTIN
BNC8Pinz_sn | AESSIn

8 RJ-45—Digital Audio Connections

For AES-2024/8 digital input connections use RJ-45 #1-4 connectors,
and for AES-2024/16 use RJ-45 #1-8 connectors. Pinout drawing on page
2-12c shows all wiring connections at a glance.

2001/0Oct 03

RJ-45#1 Pin 3 — HI

i AES 1 In
RJ-45#1 Pin 6 — LO _
RI45#1PiN1—Hl 7 AES 2 In
RJ-45#1 Pin 2 — LO _
RI-45#2PiN3—Hl 7  AES 3 In
RJ-45#2 Pin 6 — LO _
RI-45#2Pin1—Hl 7 AES 4 In
RJ-45#2 Pin 2 — LO _
RI45#3PiN3—Hl 7 AESS In
RJ-45#3 Pin 6 — LO _
RI45#3Pin1—Hl | AES 6 In
RJ-45#3 Pin 2 — LO _
RI-45#4PiN3—Hl 7  AES 71In
RJ-45#4 Pin 6 — LO _
RI-45#4Pin1—Hl 7 AES 8 In
RJ-45#4 Pin 2 — LO _

RJ-45#5 Pin 3 — HI -

RJ-45#5 Pin6 —LO | AES9In
RJ-45#5 Pin 1 — HI

RJ-45#5 Pin2 — Lo | AES10In
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RJ-45#6 Pin 3 — HI AES 11 In
RJ-45#6 Pin 6 — LO
RJ-45#6 Pin1—HI | AES 12 In
RJ-45#6 Pin 2 — LO -
RJ-45#7 Pin3—HI 71 AES 131In
RJ-45#7 Pin 6 — LO
RJ-45#7 Pin1—HI 7| AES 14 In
RJ-45#7 Pin 2 — LO -
RJ-45#8 Pin3—HI ] AES 15 In
RJ-45#8 Pin 6 — LO
RJ-45#8 Pin1—HI 7| AES 16 In
RJ-45#8 Pin 2 — LO
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DB Panel
Digital Input Connections
for AES-2024/8
O
R O
O
IR )
2 AUDIO GROUND
o AES 1IN SH @%
o AES 1IN LO
a3 AES 1IN HI @@ AES 2 IN SH
33 AES2INLO | £3)
s @ AES 2 IN HI
88 AES3INSH | 22) AES 3 IN LO
oS AES 3 IN HI @@
8\8J /O PORTS  AES4INLO @ QE: j :E f.r
S ("A" DB-25) AES 5 IN SH @% AES 5 IN LO
AES 5 IN HI @ AES 6 IN SH
AES6INLO @@ AES 6 IN HI
AES 7 IN SH @@ AES 7 IN LO
AES 7 IN HI @@ AES 8 IN SH
AES8INLO | 04)
@ AES 8 IN HI

o/
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2DB Panel
Digital Input Connections

for AES-2024/16

O

)

o

AUDIO GROUND
AES 1IN SH @ AES 1IN LO
AAEESS;I:\'I\'L':; @@ AES 2 IN SH
AES 3 IN SH @ AES 2 INHI
e 3 @@ AES 3IN LO
/O PORTS @ AES 4 IN SH
(Upper "a"  AES4INLO @@ AES 4 IN HI
DB-25) AES 5N SH @@ AES5IN LO
:EESSG5|:I“L':)' @ AES 6 IN SH
@@ AES 6 IN HI
AES 7 IN SH @@ AES 7 IN LO
AES 7 IN HI @@ AES 8 IN SH
AES 8 IN LO @@ AES 8 IN HI
—
/-\
AES 9 IN SH @ AAEEI;) ERSOUND
AES 9 INHI @ AES10 IN SH
AESI0 INLO @@ AES10 IN HI
AES11IN SH @@ AES11 IN LO
AESLLINHI @ AES12 IN SH
AES12 IN LO P OR
(7) | AES12INHI (Lower "B"
AES13 IN SH @ AES13 IN LO DB-25)
AES13 IN HI @ AES14 IN SH
AES14IN LO @@ AES14 IN HI
AES15 IN SH @ AES15 IN LO
AES15 IN HI @@ AES16 IN SH
AES16 IN LO @ AES16 IN HI
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AES1 IN

AES2 IN

AES3 IN

AES4 IN

AESS IN

AESG6 IN

AES7 IN

AESS8 IN

HARDWARE

HI
SH

HI
SH

HI
SH

HI
SH

HI
SH

HI
SH

HI
SH

HI
SH

8 BNC Panel
Digital Input Connections
for AES-2024/8

N N\ N A
QOO -

4

\l
Ul
)

/\
o

O 73) M ()
-QOE
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FOR
AES-2024/8

ot e e o o o e il

2001/0Oct 03

FOR
AES-2024/16

8RJ Panel
Digital Input Connections

AES 2 IN HI
AES 2INLO
AES 1IN HI

AES 1IN LO

AES 4 IN HI
AES 4INLO
AES 3INHI

AES 3INLO

AES 6 IN HI
AES6INLO
AES 5 IN HI

AES5INLO

AES 8 IN HI
AES 8 INLO
AES 7 IN HI

AES 7INLO

RJ-4

(3]
H
(3]

AES 10 IN HI
AES 10 IN LO
AES 9 IN HI

AES9INLO

AES 12 IN HI
AES 12 IN LO
AES 11 IN HI

AES 11 IN LO

AES 14 IN HI
AES 14 IN LO
AES 13 IN HI

AES 13IN LO

AES 16 IN HI
AES 16 IN LO
AES 15 IN HI

AES 15 IN LO
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Analog Input Card (ADI-2001)

Overview

The Analog input cards accept up to 8 stereo analog audio sources (i.e.16
monochannel$. A Signal Definitiondorm in the supplied XPoint software
allows the user to set attributes for the input channel hardware including signal
name, type, circuit #, etc. The 16 inphtainnelsnay be configured as mono
signals(one channel), steresignals(two channels), or 5.1 surround sound
signals(six channels) in any combination. Signals may span across input cards
(e.g. a surround soursijnal may have €hanne$ on one input card, and 2
channels on a different input card).

The balanced, line level analog input signals are buffered and converted to
the digital domain by 24bit A-D converters operating at the system’s master
sample rate. Embedded logic routes each channel of audio data into an
available time slot of the input card’s TDM bus. One TDM bus is allocated for
each input card.

Analog Input Interface

The balanced analog input stages are direct coupled, unity gain circuits and
operate at a nominal input level of +4dBu. The input impedance 3. 20k
+4dBu input signal will result in a -20dBFS digital output level at any of the
selected AES outputs. The maximum analog input signal level is +24 dBu
providing 20 dB of headroom above the nominal input level.

Reference Notes:

0dBu =.7746 V RMS, +4dBu = 1.23V RMS
dBFS = dB Full Scale Digital

-20dBFS = +4dBu

Internal Programming Options

There are no internal programming options on the ADI-2001 card.
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Analog Input Card Status LED’s

/ DONE LED (DS1) - Normally OFF;
ON when programming the FPGA ,
Flashes when system clock is missing.

POWER SUPPLY STATUS (DS2-DS4) - ON indicates
power supply is OK.

:;.

| —— JTAG HEADER - FPGA programming - factory use only.
AUXILIARY STATUSLED’s

__— ACTIVITY LED (DS5) - flashes on messages.

e
“J | — RACKIDDIPSWITCH (DS6) - ON =when SW1 pos.1is ON,
i otherwise OFF.
§|‘: MUTE STATUS (DS7) - ON when the input channels
B are muted.
,§'--J CFG STATUS (DS8) - ON when card is not
' configured.
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Hook-Ups

All user wiring to the ADI-2001 card takes place at the rear I/O connectors
modules: 2DB or 8RJ-45. The 2DB module has two female DB-25 connectors for
audio input connections. The 8RJ-45 module contains eight RJ-45 connectors for use
in balanced, unshielded twisted pair (UTP) wiring systems.

Upper DB-25—Analog Audio Connections

These include four (1-4) input sources. Pinout drawing on page 2-17 shows all
wiring connections at a glance.

Pin 24 —HI 7
Pin12 - LO Channel 1 (Stereo 1 Lt) In
Pin25-SH -
Pin 10 —HI 7
Pin 23 - LO Channel 2 (Stereo 1 Rt) In
Pin11—-SH 4
Pin21 —HI 7
Pin 9-LO Channel 3 (Stereo 2 Lt) In
Pin22-SH -
Pin 7—-HI 7
Pin 20 — LO Channel 4 (Stereo 2 Rt) In
Pin 8—-SH A
Pin 18 — HI 7
Pin 6 -LO Channel 5 (Stereo 3 Lt) In
Pin 19 -SH -
Pin 4—HI 7
Pin 17 - LO Channel 6 (Stereo 3 Rt) In
Pin 5-SH -
Pin 15 -HI 7
Pin 3-LO Channel 7 (Stereo 4 Lt) In
Pin 16 - SH -
Pin 1—-HI 7
Pin 14 -LO Channel 8 (Stereo 4 Rt) In
Pin 2—-SH A

Lower DB-25—Analog Audio Connections

These include four (5-8) input sources. Pinout drawing on page 2-17 shows all
wiring connections at a glance.

Pin 24 —HI

Pin12 - LO Channel 9 (Stereo 5 Lt) In
Pin25-SH _

Pin 10 — HI

Pin 23 -LO Channel 10 (Stereo 5 Rt) In
Pin11-SH _

Pin21 —HI 7

Pin 9-LO Channel 11 (Stereo 6 Lt) In
Pin22-SH _
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Pin 7—-HI 7
Pin 20 - LO

Pin 8 —SH -
Pin 18 — HI 7]
Pin 6-LO
Pin 19 — SH
Pin 4 —HI
Pin 17 -LO
Pin 5-SH
Pin 15 —HI 7]
Pin 3-LO
Pin 16 — SH
Pin 1—-HI 7
Pin 14 - LO

Pin 2—-SH -

Channel 12 (Stereo 6 Rt) In

Channel 13 (Stereo 7 Lt) In

Channel 14 (Stereo 7 Rt) In

Channel 15 (Stereo 8 Lt) In

Channel 16 (Stereo 8 Rt) In

8 RJ-45—Analog Audio Connections

Pinout drawing on pages 2-18 shows all wiring connections ata glance.

2001/ Jul 01

RJ-45#1 Pin 3 — HI
RJ-45#1 Pin 6 — LO
RJ-45#1 Pin 1 — HI
RJ-45#1 Pin 2 - LO

RJ-45#2 Pin 3 — HI
RJ-45#2 Pin 6 — LO
RJ-45#2 Pin 1 — HI
RJ-45#2 Pin 2 - LO

RJ-45#3 Pin 3 — HI
RJ-45#3 Pin 6 — LO
RJ-45#3 Pin 1 — HI
RJ-45#3 Pin 2 - LO

RJ-45#4 Pin 3 — HI
RJ-45#4 Pin 6 — LO
RJ-45#4 Pin 1 — HI
RJ-45#4 Pin 2 — LO

RJ-45#5 Pin 3 — HI
RJ-45#5 Pin 6 — LO
RJ-45#5 Pin 1 — HI
RJ-45#5 Pin 2 - LO

RJ-45#6 Pin 3 — HI
RJ-45#6 Pin 6 — LO
RJ-45#6 Pin 1 — HI
RJ-45#6 Pin 2 — LO

RJ-45#7 Pin 3 — HI
RJ-45#7 Pin 6 — LO
RJ-45#7 Pin 1 — HI
RJ-45#7 Pin 2 - LO

RJ-45#8 Pin 3 — HI
RJ-45#8 Pin 6 — LO
RJ-45#8 Pin 1 — HI
RJ-45#8 Pin 2 — LO

Channel 1 (Stereol Lt) In
Channel 2 (Stereo 1 Rt) In
Channel 3 (Stereo 2 Lt) In
Channel 4 (Stereo 2 Rt) In
Channel 5 (Stereo 3 Lt) In
Channel 6 (Stereo 3 Rt) In
Channel 7 (Stereo 4 Lt) In
Channel 8 (Stereo 4 Rt) In
Channel 9 (Stereo 5 Lt) In
Channel 10 (Stereo 5 Rt) In
Channel 11 (Stero 6 Lt) In
Channel 12 (Stereo 6 Rt) In
Channel 13 (Stereo 7 Lt) In
Channel 14 (Stereo 7 Rt) In

Channel 15 (Stereo 8 Lt) In

Channel 16 (Stereo 8 Rt) In
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O

J

000000000000 \ y »

OOO0O00OOO0000O

ol

J

\

000000000000
@ O [ OOOOOOOOOOOOO\\ O

O

2DB Panel

Analog Input Connections

CHANNEL 1 (STEREO 1 LT) IN SH
CHANNEL 1 (STEREO 1 LT) IN HI
CHANNEL 2 (STEREO 1 RT) IN LO
CHANNEL 3 (STEREO 2 LT) IN SH
CHANNEL 3 (STEREO 2 LT) IN HI

’?8 P(e)rR,,E CHANNEL 4 (STEREO 2 RT) IN LO
55_25) CHANNEL 5 (STEREO 3 LT) IN SH

CHANNEL 5 (STEREO 3 LT) IN HI
CHANNEL 6 (STEREO 3 RT) IN LO
CHANNEL 7 (STEREO 4 LT) IN SH

CHANNEL 7 (STEREO 4 LT) IN HI
CHANNEL 8 (STEREO 4 RT) IN LO

Vo

EEEEECEE®EEE)
ERE@EH@ERE@©EERE)

[

AUDIO GROUND

CHANNEL 1 (STEREO 1 LT) IN LO
CHANNEL 2 (STEREO 1 RT) IN SH
CHANNEL 2 (STEREO 1 RT) IN HI
CHANNEL 3 (STEREO 2 LT) INLO
CHANNEL 4 (STEREO 2 RT) IN SH
CHANNEL 4 (STEREO 2 RT) IN HI
CHANNEL 5 (STEREO 3 LT) IN LO
CHANNEL 6 (STEREO 3 RT) IN SH
CHANNEL 6 (STEREO 3 RT) IN HI
CHANNEL 7 (STEREO 4 LT) INLO
CHANNEL 8 (STEREO 4 RT) IN SH
CHANNEL 8 (STEREO 4 RT) IN HI

2001/ Jul 01

CHANNEL 9 (STEREO 5LT) IN SH
CHANNEL 9 (STEREO 5 LT) IN HI
CHANNEL 10 (STEREO 5 RT) IN LO
CHANNEL 11 (STEREO 6 LT) IN SH
CHANNEL 11 (STEREO 6 LT) IN HI
CHANNEL 12 (STEREO 6 RT) IN LO
CHANNEL 13 (STEREO 7 LT) IN SH
CHANNEL 13 (STEREO 7 LT) IN HI
CHANNEL 14 (STEREO 7 RT) IN LO
CHANNEL 15 (STEREO 8 LT) IN SH
CHANNEL 15 (STEREO 8 LT) IN HI
CHANNEL 16 (STEREO 8 RT) IN LO

O
O

O EEEEECEE®EEE)
EREEH@EH@OEERE)

AUDIO GROUND

CHANNEL 9 (STEREO 5LT) IN LO
CHANNEL 10 (STEREO 5 RT) IN SH
CHANNEL 10 (STEREO 5 RT) IN HI
CHANNEL 11 (STEREO 6 LT) IN LO
CHANNEL 12 (STEREO 6 RT) IN SH
CHANNEL 12 (STEREO 6 RT) IN HI
CHANNEL 13 (STEREO 7 LT) IN LO
CHANNEL 14 (STEREO 7 RT) IN SH
CHANNEL 14 (STEREO 7 RT) IN HI
CHANNEL 15 (STEREO 8 LT) IN LO
CHANNEL 16 (STEREO 8 RT) IN SH
CHANNEL 16 (STEREO 8 RT) IN HI

I/0 PORTS
(Lower "B"
DB-25)

page 2 —-17



HARDWARE
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8RJ Panel

Analog Input Connections

CHANNEL 2 (STEREO 1 RT) IN HI
CHANNEL 2 (STEREO 1 RT) INLO
CHANNEL 1 (STEREO 1LT) INHI

CHANNEL 1(STEREO 1LT) INLO

CHANNEL 4 (STEREO 2 RT) IN HI
CHANNEL 4 (STEREO 2 RT) INLO
CHANNEL 3 (STEREO 2 LT) IN HI

CHANNEL 3 (STEREO 2LT) INLO

CHANNEL 6 (STEREO 3 RT) IN HI
CHANNEL 6 (STEREO 3 RT) INLO
CHANNEL 5 (STEREO 3 LT) IN HI

CHANNEL 5 (STEREO 3 LT) INLO

CHANNEL 8 (STEREO 4 RT) IN HI
CHANNEL 8 (STEREO 4 RT) IN LO
CHANNEL 7 (STEREO 4 LT) IN HI

CHANNEL 7 (STEREO 4 LT) INLO

CHANNEL 10 (STEREO 5 RT) OUT HI
CHANNEL 10 (STEREO 5 RT) OUT LO
CHANNEL 9 (STEREO 5 LT) OUT HI

CHANNEL 9 (STEREO 5LT) INLO

CHANNEL 12 (STEREO 6 RT) IN HI
CHANNEL 12 (STEREO 6 RT) INLO
CHANNEL 11 (STEREO 6 LT) IN HI

CHANNEL 11 (STEREO G LT) INLO

CHANNEL 14 (STEREO 7 RT) IN HI
CHANNEL 14 (STEREO 7 RT) IN LO
CHANNEL 13 (STEREO 7 LT) IN HI

CHANNEL 13 (STEREO 7 LT) INLO

CHANNEL 16 (STEREO 8 RT) IN HI
CHANNEL 16 (STEREO 8 RT) INLO
CHANNEL 15 (STEREO 8 LT) IN HI

CHANNEL 15 (STEREO 8 LT) INLO
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Digital Output Card (DO-2001)

Overview

Each Digital Output card provides 8 physical AES-3 formatted outputs.
The eight physical AES outputs are divided into 16 channels or circuits in
software to allow the greatest routing flexibility SAgnal Definitiondorm
inthe supplied XPoint software allows the user to set attributes for the output
channels including signal name, type, circuit #, etc. The 8 AES outputs are
configured in software to be any combination of mono, stereo aufpilt
signals For example, the card is normally configured as 8 stereo outputs, but
might also be configured as, 4 stereo outputs and 8 mono outputs. Many
combinations are possible up to the card’s 16 channel limit. 5.1 signals may
span across two DO-2001 output cards.

Each output card listens for connection commands from the CPU card,
and then uses this information to connect the appropriate sources to their
selected output channels. The selected audio data is fed to AES transmitters
which format the 24 bit audio data according to the AES-3 standard.

Note: While it is possible to split the 8 stereo AES outputs into 16 mono
channels, there are still only 8 physical wires, each containing the 2-channel
AES formatted data.

AES Output Interface

The balanced digital audio outputs on the DO-2001 card are transformer
coupled and exhibit a nominal output impedance of11This interface
operates at a nominal output voltage of +5V p-p and conforms to the AES-
3 1992 electrical specification. The DO-2001 output cards operate at unity
gain and transmit 24bit audio data word lengths at the system sample rate.
Output sample rate is set to 44.1 kHz or 48 kHz via certain settings on the
CPU-2001 card. Optionally, the CPWExternal AES Synimput may be
usedto slave the systemto a user provided 44.1 kHz or 48 kHz reference rate.
Please refer to the CPU-2001 hardware section for details on external
synchronization.

The digital output signal reference level is -20dBFS. A +4dBu analog
input signal yields a -20dBFS digital output signal. Channel Status imple-
mentation complies with rules for “Standard implementation” as described
in the AES-3 1992 specification.
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AES Channel Status Implementation

The following embedded channel status information is transmitted at the
AES digital outputs along with the audio data.

Note: Channel Status bits are identically set for channels 1 and 2.

CHANNEL STATUS:
DATA USE:
EMPHASIS:

SOURCE Fs LOCK:
SAMPLE FREQUENCY :
CHANNEL MODE:
USER BITSMODE:
AUX BITSUSE:
AUDIO WORD LENGTH:
REFERENCE SIGNAL:
ORIGIN:
DESTINATION:
SAMPLE #:

TIME OF DAY

BLOCK CRC:

PROFESSIONAL
AUDIO (normal mode)
NO EMPHASIS
LOCKED

44.1 kHz or 48 kHz*
STEREO

NONE

24 BIT - main audio
24 BIT

NOT A REFERENCE SIGNAL
NOT INDICATED
NOT INDICATED

@

20 : DD : DD
ISVALID

Internal Programming Options

DO-2001PCB SW2

* The Sample Rate frequency
reported in the channel status
block depends upon a dipswitch
setting on the DO-2001 circuit
board. DipSW2 - pos.3: OFF =
48 kHz, ON = 44.1 kHz.

NOTE: When changing the audio sample rate of
the Bridge 2001 Digital Audio Network Router,
changes must be made in the following places:
DO-2001 Digital Output Card, CPU-2001 Host
CPU, OAN-2001 Audio Network Card, CEX-2001
Stacking Card, and QAT-2001 Quad Audio Net-
work Card. See the appropriate manual sections
for details.

POSITION |FUNCTION ON OFF
1 UNUSED N/A N/A
2 UNUSED N/A N/A
3 CHANNEL STATUSFs 44.1 kHz 48 kHz
CHANNEL STATUS
4 IMPLEMENTATION MINIMUM [ STANDARD

Internal programming is made via PCB mounted dipswitch SW2.

Note: Dipswitch SW2 position 3 sets theeported output sample rate
frequency transmitted in a channel status block. This dipswitch doesot
change the physical sample rate.

2001/ Mar 05
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Digital Output Card Status LED’s

/ DONE LED (DS1) - Normally OFF;
ON when programming the FPGA ,
Flashes when system clock is missing.

POWER SUPPLY STATUS (DS2-DS4) - ON indicates

power supply is OK.

|__—— JTAG HEADER - FPGA programming - factory use only.

AUXILIARY STATUSLED’s

__— ACTIVITY LED (DS5) - flashes on messages.

| — RACKIDDIPSWITCH (DS6) - ON=when SW1 pos.1is ON,
otherwise OFF.

MUTE STATUS (DS7) - ON when the output channels
are muted.

CFG STATUS (DS8) - ON when card is not
configured.
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Hook-Ups

All user wiring from the DO-2001 card takes place at the rear 1/O
connectors modules: DB and 8 BNC. The DB module has one female DB-
25 connector for digital audio output connections. The 8 BNC module
contains eight BNC connectors for use with 75 ohm digital audio equip-
ment.

DB-25—Digital Audio Connections

These include eight outputs. Pinout drawing on page 2-24 shows all
wiring connections at a glance.
Pin 24 — HI 7
Pin 12 - LO AES 1 Out
Pin 25 - SH _
Pin 10 — HI
Pin 23 -LO AES 2 Out
Pin 11 —SH _
Pin 21 — HI
Pin 9-LO AES 3 Out
Pin 22 - SH _
Pin 7—HI -
Pin 20 -LO AES 4 Out
Pin 8 -SH _
Pin 18 — HI
Pin 6-LO AES 5 Out
Pin 19 - SH
Pin 4—Hl
Pin 17 - LO AES 6 Out
Pin 5—SH _
Pin 15 —HI
Pin 3-LO AES 7 Out
Pin 16 — SH
Pin 1—HI -
Pin 14 - LO AES 8 Out
Pin 2—-SH _

8 BNC—Digital Audio Connections

Pinout drawing on page 2-25 shows all wiring connections at a glance.

BNC 1 Pin 1 — HI

BNC 1 Pin 2 — SH AES 1 Out
BNC 2 Pin 1 — HI

BNC 2 Pin 2 — SH AES 2 Out
BNC 3 Pin 1 — HI AES 3 Out

BNC 3 Pin 2 — SH
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BNC 4 Pin 1 — HI
BNC 4 Pin 2 — SH
BNC 5 Pin 1 — HI
BNC 5 Pin 2 — SH
BNC 6 Pin 1 — HI
BNC 6 Pin 2 — SH
BNC 7 Pin 1 — HI
BNC 7 Pin 2 — SH

BNC 8 Pin 1 — HI
BNC 8 Pin 2 — SH

i
]
]
]

]

AES 4 Out

AES 5 Out

AES 6 Out

AES 7 Out

AES 8 Out

8 RJ-45—Digital Audio Connections

For digital output connections use RJ-45 #1-4 connectors. Pinout drawing

on page 2-26 shows all wiring connections at a glance.
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RJ-45#1 Pin 3 — HI
RJ-45#1 Pin 6 — LO
RJ-45#1 Pin 1 — HI
RJ-45#1 Pin 2 - LO

RJ-45#2 Pin 3 — HI
RJ-45#2 Pin 6 — LO
RJ-45#2 Pin 1 — HI
RJ-45#2 Pin 2 — LO

RJ-45#3 Pin 3 — HI
RJ-45#3 Pin 6 — LO
RJ-45#3 Pin 1 — HI
RJ-45#3 Pin 2 - LO

RJ-45#4 Pin 3 — HI
RJ-45#4 Pin 6 — LO
RJ-45#4 Pin 1 — HI
RJ-45#4 Pin 2 - LO

Lt 45471 L1

AES 1 Out

AES 2 Out

AES 3 Out

AES 4 Out

AES 5 Out

AES 6 Out

AES 7 Out

AES 8 Out
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DB Panel
Digital Output Connections

O
A O
O )
f\/\
o AUDIO GROUND
Q0 AES 1 OUT SH @%
S0 AES 1 OUT LO
59 AES 1 OUT HI
90 (1) | AES20UT SH
e AES20UTLO | 23)
90 10) | AES2OUT HI
8% AES 3 OUT SH @@ AES 3 OUT LO
8 AES 30UTHI | 21)
88 AES 4 OUT SH
& /O PORTS AES 4 OUT LO @ AES 4 OUT HI
OJ ("A" DB-25) AES 5 OUT SH @@ AES 5 OUT LO
AES 5 OUTHI @ AES 6 OUT SH
AES 6 OUTLO @@ AES 6 OUT HI
AES 70UT SH ®@ AES 7 OUT LO
AES 7 OUTHI @@ AES 8 OUT SH
AES 8 OUT LO @® AES 8 OUT Hi
w
O
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AES1 OUT

AES2 OUT

AES3 OUT

AES4 OUT

AES5 OUT

AES6 OUT

AES7 OUT

AES8 OUT

HARDWARE

8 BNC Panel
Digital Output Connections

HI
SH

HI
SH

HI
SH

HI
SH

HI
SH

HI
SH

HI
SH

HI
SH

2 Z N\ 2
A A

Z N\
©
X~

\l
&)
Q

2 A Z2Z N\
©OOE

/\
O m(@

use for 75 ohm AES-3 Id
based systems
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8RJ Panel
Digital Output Connections
RJ-45 #1
| 311 |AES20UTHI
| [2 ]! [AEs2o0uTLO
' 3! |aes1ouTHi
5 | |
| |
- [6 ]| |AES10UTLO
1 | |
[ | 2]
RJ-45 #2
[ | 1] |AEs4ouTH
| [Z]! |AEs4ouTLO
— } AES 3 OUT HI
| |
| |
== [6 ]| |AES30UTLO
| |
[
[ RJ-45 #3
| [ [rEseoUTHI
| [z |AEseouTLO
— [3 ]! |AES50UTHI
NOT USED } }
FOR
DIGITAL OUTPUT | |
CARD - [[6 ]| |AES50UTLO
| |
| L]
- [ RJ-45 #4
8 | 11| |AEssouTHi
| [z ]! [AEssouTLO
O ~—— - 3! |aes7ouTHi
I |
| |
-—- &1 |aes7outLo
| |
| a1
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Analog Output Card (AO-2001)

Overview

Each Analog Output card provides 16 physical monautalut channels
. These output channels are configured in software to be any combination of
mono, stereo or 5dutput signalsA Signal Definitiongorm in the supplied
XPoint software allows the user to set attributes for the output channels
including signal name, type, circuit #, etc. For example, the card may be
configured as 8 stereo outputs, or, 4 stereo outputs and 8 mono outputs. Many
combinations are possible up to the card’s 16 channel limit. Note that 5.1
signals may span across two AO-2001 output cards.

Each output card listens for connection commands from the CPU card
and then uses this information to connect the appropriate sources to their
selected output channels. The selected audio data is fed to 24 bit, two-
channel digital-to-analog converters. D-A converter outputs are buffered by
integrated differential output drivers.

Analog Output Interface

Each balanced, unity gain output will drive loads up tdba0d behaves
much like a transformer in that either side of the balanced output may be
grounded. The analog outputs are direct coupled with an output impedance
of 50Q and a nominal output signal level of +4dBu yielded from an analog
input signal of +4dBu (-20dBFs digital) .

Internal Programming Options

There are no internal programming options on the AO-2001 card.
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Analog Output Card Status LED’s

DONE LED (DS1) - Normally OFF;
/ ON when programming the FPGA ,
Flashes when system clock is missing.

POWER SUPPLY STATUS (DS2-DS4) - ON indicates
power supply is OK.

:;.

—— JTAG HEADER - FPGA programming - factory use only.

AUXILIARY STATUSLED’s

__— ACTIVITY LED (DS5) - flashes on messages.

e
“J | — RACKIDDIPSWITCH (DS6) - ON =when SW1 pos.1is ON,
i otherwise OFF.
§|‘: MUTE STATUS (DS7) - ON when the output channels
B are muted.
,§'--J CFG STATUS (DS8) - ON when card is not
' configured.
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Hook-Ups

All user wiring from the AO-2001 card takes place at the rear I/O
connectors modules (2DB and 8RJ). The 2DB module has two DB-25
connectors and 8RJ has eight RJ-45 connectors for audio output connections.

Upper DB-25—Analog Audio Connections

These include four (1-4) outputs. Pinout drawing on page 2-31 shows all
wiring connections at a glance.
Pin 24 —HI 7
Pin12 - LO Channel 1 (Stereo 1 Lt) Out
Pin25-SH -
Pin 10 — HI 7
Pin 23 -LO Channel 2 (Stereo 1 Rt) Out
Pin11-SH A
Pin 21 —HI 7
Pin 9-LO Channel 3 (Stereo 2 Lt) Out
Pin22-SH 4
Pin 7—-HI 7
Pin 20-LO Channel 4 (Stereo 2 Rt) Out
Pin 8—-SH A
Pin 18 —HI 7
Pin 6 —-LO Channel 5 (Stereo 3 Lt) Out
Pin 19 — SH
Pin 4—-HI 7
Pin 17 -LO Channel 6 (Stereo 3 Rt) Out
Pin 5-—SH
Pin 15 —HI 7
Pin 3—-LO Channel 7 (Stereo 4 Lt) Out
Pin 16 — SH
Pin 1-HI 7
Pin 14 -LO Channel 8 (Stereo 4 Rt) Out
Pin 2—-SH

Lower DB-25—Analog Audio Connections

These include four (5-8) outputs. Pinout drawing on pages 2-31 shows all
wiring connections at a glance.
Pin 24 — HI ]
Pin12 - LO Channel 9 (Stereo 5 Lt) Out
Pin 25 — SH
Pin 10 — HI 7
Pin 23 - LO Channel 10 (Stereo 5 Rt) Out
Pin 11 — SH
Pin 21 — HI 7
Pin 9—-LO Channel 11 (Stereo 6 Lt) Out
Pin22-SH A

2001 /3ul 01 page 2 —29



HARDWARE

Pin 7 —HI
Pin 20 - LO
Pin 8 —SH
Pin 18 — HI
Pin 6-LO
Pin 19 — SH
Pin 4 —HI
Pin 17 -LO
Pin 5-SH _
Pin 15 — HI
Pin 3—-LO
Pin 16 — SH
Pin 1-—HI
Pin 14 - LO
Pin 2-SH _

Channel 12 (Stereo 6 Rt) Out

Channel 13 (Stereo 7 Lt) Out

Channel 14 (Stereo 7 Rt) Out

Channel 15 (Stereo 8 Lt) Out

Channel 16 (Stereo 8 Rt) Out

8 RJ-45—Analog Audio Connections

Pinout drawing on pages 2-32 shows all wiring connections at a glance.
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RJ-45#1 Pin 3 — HI
RJ-45#1 Pin 6 — LO
RJ-45#1 Pin 1 — HI
RJ-45#1 Pin 2 - LO

RJ-45#2 Pin 3 — HI
RJ-45#2 Pin 6 — LO
RJ-45#2 Pin 1 — HI
RJ-45#2 Pin 2 - LO

RJ-45#3 Pin 3 — HI
RJ-45#3 Pin 6 — LO
RJ-45#3 Pin 1 — HI
RJ-45#3 Pin 2 - LO

RJ-45#4 Pin 3 — HI
RJ-45#4 Pin 6 — LO
RJ-45#4 Pin 1 — HI
RJ-45#4 Pin 2 - LO

RJ-45#5 Pin 3 — HI
RJ-45#5 Pin 6 — LO
RJ-45#5 Pin 1 — HI
RJ-45#5 Pin 2 - LO

RJ-45#6 Pin 3 — HI
RJ-45#6 Pin 6 — LO
RJ-45#6 Pin 1 — HI
RJ-45#6 Pin 2 — LO

RJ-45#7 Pin 3 — HI
RJ-45#7 Pin 6 — LO
RJ-45#7 Pin 1 — HI
RJ-45#7 Pin 2 — LO
RJ-45#8 Pin 3 — HI
RJ-45#8 Pin 6 — LO
RJ-45#8 Pin 1 — HI
RJ-45#8 Pin 2 — LO

Channel 1 (Stereol Lt) Out
Channel 2 (Stereo 1 Rt) Out
Channel 3 (Stereo 2 Lt) Out
Channel 4 (Stereo 2 Rt) Out
Channel 5 (Stereo 3 Lt) Out
Channel 6 (Stereo 3 Rt) Out
Channel 7 (Stereo 4 Lt) Out
Channel 8 (Stereo 4 Rt) Out
Channel 9 (Stereo 5 Lt) Out
Channel 10 (Stereo 5 Rt) Out
Channel 11 (Stero 6 Lt) Out
Channel 12 (Stereo 6 Rt) Out
Channel 13 (Stereo 7 Lt) Out
Channel 14 (Stereo 7 Rt) Out

Channel 15 (Stereo 8 Lt) Out

Channel 16 (Stereo 8 Rt) Out
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I/0 PORTS
(Upper "A"
DB-25)

2DB Panel

Analog Output Connections

CHANNEL 1 (STEREO 1 LT) OUT SH
CHANNEL 1 (STEREO 1 LT) OUT HI
CHANNEL 2 (STEREO 1 RT) OUT LO
CHANNEL 3 (STEREO 2 LT) OUT SH
CHANNEL 3 (STEREO 2 LT) OUT HI
CHANNEL 4 (STEREO 2 RT) OUT LO
CHANNEL 5 (STEREO 3 LT) OUT SH
CHANNEL 5 (STEREO 3 LT) OUT HI
CHANNEL 6 (STEREO 3 RT) OUT LO
CHANNEL 7 (STEREO 4 LT) OUT SH
CHANNEL 7 (STEREO 4 LT) OUT HI
CHANNEL 8 (STEREO 4 RT) OUT LO

a@@@c@@} O

e REEERRIEBEE)

EREEE@EER

[

2

AUDIO GROUND

CHANNEL 1 (STEREO 1 LT) OUT LO
CHANNEL 2 (STEREO 1 RT) OUT SH
CHANNEL 2 (STEREO 1 RT) OUT HI

CHANNEL 3 (STEREO 2 LT) OUT LO
CHANNEL 4 (STEREO 2 RT) OUT SH
CHANNEL 4 (STEREO 2 RT) OUT HI

CHANNEL 5 (STEREO 3 LT) OUT LO
CHANNEL 6 (STEREO 3 RT) OUT SH
CHANNEL 6 (STEREO 3 RT) OUT HI

CHANNEL 7 (STEREO 4 LT) OUT LO
CHANNEL 8 (STEREO 4 RT) OUT SH
CHANNEL 8 (STEREO 4 RT) OUT HI

AUDIO GROUND

2001/ Jul 01

CHANNEL 9 (STEREO 5 LT) OUT SH
CHANNEL 9 (STEREO 5 LT) OUT HI
CHANNEL 10 (STEREO 5 RT) OUT LO
CHANNEL 11 (STEREO 6 LT) OUT SH
CHANNEL 11 (STEREO 6 LT) OUT HI
CHANNEL 12 (STEREO 6 RT) OUT LO
CHANNEL 13 (STEREO 7 LT) OUT SH
CHANNEL 13 (STEREO 7 LT) OUT HI
CHANNEL 14 (STEREO 7 RT) OUT LO
CHANNEL 15 (STEREO 8 LT) OUT SH
CHANNEL 15 (STEREO 8 LT) OUT HI
CHANNEL 16 (STEREO 8 RT) OUT LO

EE6E0EEERRE®®
EROFH@@R@@EERE)

o/

CHANNEL 9 (STEREO 5 LT) OUT LO
CHANNEL 10 (STEREO 5 RT) OUT SH
CHANNEL 10 (STEREO 5 RT) OUT HI
CHANNEL 11 (STEREO 6 LT) OUT LO
CHANNEL 12 (STEREO 6 RT) OUT SH
CHANNEL 12 (STEREO 6 RT) OUT HI
CHANNEL 13 (STEREO 7 LT) OUT LO
CHANNEL 14 (STEREO 7 RT) OUT SH
CHANNEL 14 (STEREO 7 RT) OUT HI
CHANNEL 15 (STEREO 8 LT) OUT LO
CHANNEL 16 (STEREO 8 RT) OUT SH
CHANNEL 16 (STEREO 8 RT) OUT HI

I/0 PORTS

(Lower "B"
DB-25)
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8RJ Panel
Analog Output Connections

CHANNEL 2 (STEREO 1 RT) OUT HI
CHANNEL 2 (STEREO 1 RT) OUT LO
CHANNEL 1 (STEREO 1LT) OUT HI

CHANNEL 1 (STEREO 1LT) OUT LO

CHANNEL 4 (STEREO 2 RT) OUT HI
CHANNEL 4 (STEREO 2 RT) OUT LO
CHANNEL 3 (STEREO 2 LT) OUT HI

CHANNEL 3 (STEREO 2 LT) OUT LO

CHANNEL 6 (STEREO 3 RT) OUT HI
CHANNEL 6 (STEREO 3 RT) OUT LO
CHANNEL 5 (STEREO 3 LT) OUT HI

CHANNEL 5 (STEREO 3 LT) OUT LO

CHANNEL 8 (STEREO 4 RT) OUT HI
CHANNEL 8 (STEREO 4 RT) OUT LO
CHANNEL 7 (STEREO 4 LT) OUT HI

CHANNEL 7 (STEREO 4 LT) OUT LO

RJ-45 #5

\
\
(et —

A
<
A
o
B33
3

CHANNEL 10 (STEREO 5 RT) OUT HI
CHANNEL 10 (STEREO 5 RT) OUT LO
CHANNEL 9 (STEREO 5 LT) OUT HI

CHANNEL 9 (STEREO 5 LT) OUTLO

CHANNEL 12 (STEREO 6 RT) OUT HI
CHANNEL 12 (STEREO 6 RT) OUT LO
CHANNEL 11 (STEREO 6 LT) OUT HI

CHANNEL 11 (STEREO 6 LT) OUT LO

CHANNEL 14 (STEREO 7 RT) OUT HI
CHANNEL 14 (STEREO 7 RT) OUT LO
CHANNEL 13 (STEREO 7 LT) OUT HI

CHANNEL 13 (STEREO 7 LT) OUT LO

CHANNEL 16 (STEREO 8 RT) OUT HI
CHANNEL 16 (STEREO 8 RT) OUT LO
CHANNEL 15 (STEREO 8 LT) OUT HI

CHANNEL 15 (STEREO 8 LT) OUT LO
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Host CPU (CPU-2001)

Overview

The host CPU card used in the Bridge 2001 incorporates a PC/104
computer mounted on a backplane interface card (the HC-2001 PCB). The
host computer utilizes RAM, aflash disk (which emulates a standard IDE
hard drive) and an Ethernet port. There is no hard disk drive. Keyboard,
floppy controller andvideo portsarefor factory useonly. Thehost CPU board
must only be present in the “master chassis’ of asingle tier switch.

The purpose of the CPU card is to provide control of the 2001 system
including the master chassisand any other chassisconnected via Stacking or
Audio Network cards. The CPU communicatesto the X Point Configuration
PC and XY Controller GUI’'s via TCP/IP over Ethernet, via a backplane
command busto the other cardsin its switch, and viaRS-485 serial linksto
existing XY Controllersand Wheatstoneconsol es. The CPU al so phaselocks
the crosspoint switch and attached remote racks to an on board crystal
oscillator or an external AES *black” reference source.

Hardware and software configuration as well as real time crosspoint
information issaved in non-volatile storage on the CPU card and isrestored
at power up or reset. This configuration information provides details to the
host application running on the CPU such as the specific audio hardware
available, serial port allocation, I/0O signal names, etc. and may be modified
viatheConfiguration GUI. Switchinginformationis dynamically controlled
viaboth hardware based XY Controllersand PC based XY GUI’s. Network
I P address configuration of the CPU ishandled by the provided DOS utility
application Networ kconfig.exe. System configurationisdiscussedindetail in
the following sections.

Multi CPU / Failover CPU Systems

Multiple CPU’ smay optionally bepresentinlarge” Multi-Tier” configu-
rations. For the sake of clarity, a single CPU system is assumed in this
discussion. Please consult the factory for multi-cpu system details. See
APPENDIX “2” FOR DETAILS ON FAILOVER CPU OPERATION.

CPU-2001 BIOS Settings/Format

BIOS Setup and formatting of the Host CPU is completed prior to the
testing of your 2001 Switch at the Wheatstone factory. There are no user
adjustable settings. Please contact customer support with questions regard-
ing the PC/104 SBC BIOS settings or flash disk formatting.

2001/Jul01
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Ethernet IP Addressing

Wheatstone 2001 digital audio network routers ship with the host CPU IP
address set for 192.168.1.160 and the personal computer’s NIC set for
192.168.1.212. Stand-alone systems (not interfaced to a station’s existing
network) require no IP address changes.

Before the switch will be recognized on your network, you will most likely
need to re-configure the host CPU and XPoint PC’s IP addresses. To change
the host CPU IP address, a utility application, NETWORKCONFIG.EXE,
supplied on the XPoint CD-ROM must be run. See the Apperidndétailed
information.

Ethernet Interface Wiring

Stand-alone systems are defined as a host rack connected to a XPoint
configuration PC and not interfaced to a station’s existing network. Stand-
alone systems are “pointto point” configurations and are connected by a CAT-
5 crossover cable.

Networked systems are defined as a host rack connected directly to an
existing Ethernet network hub. Networked systems are connected to the
network hub via a straight (pin to pin) CAT-5 cable. Typical CAT-5 cable pin-
outs are included in the “Hook Ups” section near the end otthATER

Internal Programming Options

Allinternal programming options are made via PCB mounted dipswitches
and jumpers. Dipswitches and jumpers setting shown in the table below:

CPU (HC-2001A PCB)

NAME REF.DES| DEFAULT
RACK-ID sw7 0000 (ALL OFF)
48H_44.1L J6 OPEN
AUTODETECT | SW8pos] ON
CPU_RESET | SW5 OPEN
MSR_SELECT | SwW9 OPEN

485_A TERM | SW1, SW2 BIAS TERMINATION
485_B_TERM | SW3, SW4 BIAS TERMINATION
RS-232 GND J1 OPEN for 485
AGND to DGND| J4 OPEN
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Switch Settings

DIPSW1-SW4 RS-485 Termination

These four, 4-position dipswitches configure the 485 port termination as
follows:

SW1-SwW4
POSITION FUNCTION BIASED TERM | PASSIVETERM | UNTERMINATED
1-TX10Q | ON=10Q BYPASS OFF* ON OFF
2-TX+ ON=750Q PULLUP ON* OFF OFF
3-TX- ON=750Q PULLDOWN ON* OFF OFF
4-120Q ON=120Q PARALLEL ON* ON OFF

Choices are Unterminated, Normal Termination, or BIAS Termination on
the transmit and receive lines. SW1 and SW2 are for Port A, and SW3 and
SW4 are for Port B. SW1 and SW3 are for the RS-485 transmitter’s
termination on the CPU; SW2 and SW4 are for receiver terminations.

An RS-485 bus may only be BIAS TERMINATED at one end. All
applicable Bridge 2001 OAN and CPU cards are set for BIAS TERMINA-
TION by default. All peripheral devices are set for NO TERMINATION by
default. Setthe TERMINATION to ON for the last controller or consalg,
in a RS-485 chain.

SW5 - CPU RESET

This momentary pushbutton switch allows CPU to be reset without power
down of system. Holding for two seconds will cause the FPGA to be
reprogrammed also.

DIPSW6 - Utility Switches
Pos.1- DIP4 - not used
Pos.2- DIP5 - not used
Pos.3- C6 - not used
Pos.4- C7 - not used

DIPSW?7 - Rack ID

Defaultis all OFF (Rack ID 1, binary @@@@) for a master rack CPU.
Note: Rack ID numbers are coded in binary.
Rack ID 1 equals binary &, Rack ID 2 equals binary 1, etc.

Rack ID’s are set at the factory. Incorrect setting of these switches can cause
system malfunction.

DIPSWS8
Pos.1 - Autodetect - default is “ON”

Autodetect will sense the presence of an external AES input clock and
slave the systemto this AES reference. If the AES reference fails (wire breaks,
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etc.) the system will revert to onboard crystal reference until AES input
returns. Autodetect disabled forces system to ignore AES reference and
always use the onboard crystal and bypass PLL.

Pos.2- not used
Po0s.3- not used
Pos.4- not used

SWO9 - Master Select

This momentary pushbutton switch may be used to command transfer
of CPU mastering from one CPU to other in a dual CPU system.

Jumper Settings

J1 - RS-232 GND - default is “OPEN”

Jl is inserted if Port A is to be used as a RS-232 port rather than RS-
485. The jumper shorts DB-9 connector Pin 8 to ground which must be
used for the RS-232 ground reference.

J2 - not used
J3 - not used

J4 - AGND to DGND - default is “CLOSED”
J4 connects Audio Ground to Digital Ground.

J5 - FPGA PGM - momentary shorting will reprogram the FPGA.

*NOTE: When changing the au-

J6 - 48 or 44.1kHz Sample Rate Select* dio sample rate of the Bridge
2001 Digital Audio Network

Selects 48kHz or 44.1 kHz as Master Fs; derived from onboard crystater, changes must be made
inthe following places: DO-2001

oscillators. Digital Output Card, CPU-2001
Host CPU, OAN-2001 Audio

J6 open - 48 kHz Network Card, CEX-2001 Stack-
J6 shunted -44.1 kHZ ing Card, and QAT-2001 Quad

Audio Network Card. See the
appropriate manual sections for
details.

Serial Interface Ports

Serial ports A and B are typically used to connect remotely located XY
controllers and Wheatstone consoles to the switch via 4-wire RS-485.
These ports are configured from the Xpoint GUI and are setup at the
factory as follows:

PORT A - RS-485, 38400 bps, XY controller port
PORT B - RS-485, 9600 bps, Console port

Note: Serial port A may be setup for RS-232 operation via jumper setting
J1.
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£037203

CPU Card Status LED’s

ETHERNET ACTIVITY (DS1) - ON indicates TCP/IP
activity.
ETHERNET LINK (DS2) - ON indicates Ethernet

is link OK.
DONE LED (DS1) - Normally OFF;

ON when programming the FPGA,
Flashes when system clock is missing.

BACKPLANE TERM FAULT (DS4) - lights on termination
fault.

POWER SUPPLY STATUS (DS5-DS7) - ON indicates
power supply is OK.

RESET SWITCH (SW5) - momentary pushbutton. Hold for
2 seconds for complete reset of
CPU and FPGA.

JTAG HEADER - FPGA programming - factory use only.

BACKPLANE RESPONSE (DS8) - lights if the CPU is not
responding to backplane
messages.
CLOCK PHASE (DS9) - ON indicates that the EXT AES
ref is out of phase (unlocked).

BUFFER OVERFLOW (DS10) - ON indicates buffer
problem. Contact support

or reset system.
CLOCK MASTER (DS11) - ON indicates CPU is driving

backplane clock.
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Hook-Ups

All user wiring to and from CPU card takes place at the rear 1/0O connector
module (PWIH-2001) that plugs into the extreme left-hand slot (if you are
looking at the rear of the cage). There are three DB-9 female serial interface
connectors, one RJ-45 Ethernet connector and two power supply connectors.
Pinout drawing on page 2-40 shows all wiring connections at a glance.

LerT “A” DB-9—SERIAL INTERFACE PoORT 1 CONNECTIONS

Pin5—-AES SYNC Out SH
Pin 4 —AES SYNC Out HI ] NoTt UseD
PN9—-AESSYNCOuTt LO

Pin 3— RX1 HI (RS-485)
PiN 8 — RX1 LO (RS-485) / GND (RS-232)
PN 2 — TX (RS-232)

PN 7 — RX (RS-232)
PN 1 —TX1 HI (RS-485)
PN 6—TX1 LO (RS-485)

RicHT “B” DB-9—SERIAL INTERFACE PoRT 2 CONNECTIONS

Pn5—-AESSYNC IN SH
Pn4—-AESSYNC IN HI NoTt UseD
PN9—-AESSYNCINLO

Pin 3—RX2 HI (RS-485)
Pin 8 — RX2 LO (RS-485)
Pin 2—N/C

Pin 7 —N/C
Pin 1 — TX2 HI (RS-485)
Pin 6 — TX2 LO (RS-485)

Lower “C” DB-9—AES SYNC Port CoNNECTIONS

PN5—-AESSYNC IN SH
PN 4 —-AESSYNC IN HI
PN9—-AESSYNCINLO

Pin2—-AES SYNC Out SH
PN 1—-AESSYNC Out HI
PNG6—-AESSYNC Out LO

RJ-45—ETHERNET CONNECTIONS

PN1-TXD +
PN2-TXD -
PN 3—-RXD +

Pin4—-N/C
PNn5—-N/C
Pin 6 —RXD -

PNn7—-LN LED
Pn8—-LK LED
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TyprpicaL ETHERNET CABLE

PIN PIN
White/Orange 1 TXD + 1 White/Orange
Orange 2 TXD - 2 Orange
RJ-45  White/Green 3 RXD + 3 White/Green 145
Plug Blue 4________MC; ——————— 4 Blue Plug
White/Blue 5 ————————NC 5 White/Blue
Green 6 RXD - 6 Green
White/Brown 7 -——————-N¢ _______ 7 White/Brown
Brown 8————————Mg ——————— 8 Brown
UsED FOR CONNECTING THE HosT CPUMODULE TO YOUR NETWORK HUB.
TypricaL CrRossoVER CABLE
PIN PIN
White/Orange 1 RXD + 1 White/Green
Orange 2 RXD- 5 Green
a White/Green White/Orange
175;“45 3 3 g RJ-45
g Blue 4 4 Blue Plug

Green 6
White/Brown 7
Brown 8

6 Orange
7 White/Brown
8 Brown

USEDFORSIMPLE “POINTTO POINT’ CONNECTIONSBETWEENTHE SUPPLIEDXP
ConNFIGURATION PC’s NIC carD AND THE HOST CPUVIODULE.
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PWIH Panel
I/0 Connections

O O

SERIAL
A B

2001 / Nov 02

NOT

O~ AES SYNC OUT LO @@

* RX1 LO ( RS-485) .8

RX ( RS-232) Q®
TX1 LO ( RS-485) O@

* This pin is
RS-232 GND when
J1is installed on CPU

NOT
USED

O

1/O PORTS
(Lower "C" DB-9)

AES SYNC IN LO
N/C

N/C

AES SYNC OUT LO

O

Ethernet
Connector
(RJ-45)
1 |0+
! | po-
) Ros
[4 ] N/C
| -‘
| 51 [N
s O | Reo-
| [7 ]| |LNLED
| ]I | LKLED

- AES SYNC IN LO @@
RX2 LO ( RS-485) | (8)

TX2 LO ( RS-485) O@

/0 PORTS
(Left"A" DB-9)

AES SYNC OUT SH
AES SYNC OUT HI
RX1 HI ( RS-485)
TX ( RS-232)

TX1 HI ( RS-485)

NOT

O

O
N/C O%

O

AES SYNC IN SH
AES SYNC IN HI
N/C

AES SYNC OUT SH

AES SYNC OUT HI

POWER SUPPLY
CONNECTOR

O)

(O
®

© ®®

®

5o

©E

O )

USED

1/O PORTS
(Right "B" DB-9)

AES SYNC IN SH
AES SYNC IN HI
RX2 HI ( RS-485)
N/C

TX2 HI ( RS-485)

NOT
USED

A) AUDIO COMMON
B) + 16V

C) - 16V

D) DIGITAL COMMON
E) NIC

F) DIGITAL COMMON
G) + DIGITAL

H) + DIGITAL

) NIC

J) NIC
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Audio Network Card
(OAN-2001)

Overview

The Audio Network card is used to connect a master chassis to a remote
chassis via a fiber optic link or CAT-5 cable. Audio Network cards must be
installed in pairs (i.e. an Audio Network card in the master chassis commu-
nicates to a companion Audio Network card in the remote chassis). An
Audio Network card selects up to 64 mono channels (32 dayealy, in
four blocks of 16 channels, for bi-directional transport to the companion
Audio Network card. The companion Audio Network card in turn may place
these channels onto the appropriate number of consecutive remote chassis
TDMs (1-4, depending on the number of channels). The CPU card controls
the configuration of the Audio Network cards (local channels being driven
to the remote Audio Network card/ TDMs being driven by the remote Audio
Network card).

Between local and remote racks within a single tier, Audio Network
cards are used to bring data in from and send data out to remote racks. No
provision is made to configure Input and Output cards in a remote chassis
to communicate directly with each other. The remote racks are similar to the
local chassis; with up to 4 TDMs populated per Audio Network card. A
remote chassis cannot be daisy chained to another remote chassis.

In a Multi-Tiered environment, Audio Network cards are used as the
inter-connections between the Hub switch and up to 14 Satellite switches.
These “inter-connect” Audio Network cards must all reside in the local racks
of each tier. In addition, at least one of these inter-connecting Audio
Network cards must reside in the master chassis of each satellite tier (in order
to drive the clock).

OAN OAN OAN OAN
#1 #2 #3 #4 c
RACK MASTER
LOCAL ID1 P RACK
LOCAL | LOCAL | LOCAL | LOCAL U
PRI SEC PRI SEC
L
OAN OAN
#1 #2 REMOTE
RACK
REMOTE iy CHASSIS
REMOTHREMOTH #1
PRI SEC
OAN OAN
#n #n REMOTE
RACK
REMOTE on CHASSIS
REMOTHREMOTH #n
PRI SEC
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Internal Programming Options

All internal programming are made via PCB mounted dipswitches.
Dipswitch settings are shown in the table below:

OAN-2001 PCB

NAME REF.DES.
RACK-ID SW7 see Breakout Table - DIPSW7 Rack ID
LOCAL/REMOTE SWS5 pos. LOCAL/REMOTE LOCAL=0OFF REMOTE=ON
SECONDARY/PRIMARY [ SW5 pos. SECONDARY/PRIMARYSECONDARY=0OFF PRIMARY=0ON
SAMPLE RATE SWS5 pos. 48kHz / 44kHz 48kHz=OFF 44.1kHz=ON
MEDIA SW5 pos. FIBER / CAT 5 FIBER=OFF CAT5=0ON
485 A TERM SW1, SW3 see Breakout Table - DIPSW1-4 485 Termination
485 B _TERM SW2, SW4 see Breakout Table - DIPSW1-4 485 Termination
BPSCR J1 ALWAYS SHORTED ETHERNET MODE SETTING
CLOCK ENABLE J3 OPEN=Y1&Y2 SHORT PINS 1&2=Y1 ENABLED
DISABLED SHORT PINS 2&3=Y2 ENABLED

SOCKETED CLOCK 15 GRN=DISABLED SHORT PINS 1&2=Y3 ENABLED
ENABLE
RESET J2, J4 = not installed SHORT=RESET

Switch Settings

DIPSW1-SW4 - 485 Termination

SW1-Sw4
POSITION FUNCTION BIASED TERM| PASSIVE TERM| UNTERMINATEL
1-TX10Q [ ON=10Q2 BYPASS OFF* ON OFF + Default
2-TX+ ON=750Q PULLUP ON* OFF OFF
3-TX- ON=750 PULLDOWN ON* OFF OFF
4-12@ ON=120 PARALLEL ON* ON OFF

These four 4-position dipswitches configure the 485 port termination as
follows:

Choices are Unterminated, Normal Termination, or BIAS Termination
onthe transmit and receive lines. SW1 and SW2 are for Port A, and SW3 and
SW4 are for Port B. SW1 and SW3 are for the RS-485 transmitter’s
termination; SW2 and SW4 are for receiver terminations.

An RS-485 bus may only be BIAS TERMINATED at one end. All
applicable Bridge 2001 OAN and CPU cards are set for BIAS TERMINA-
TION by default. All peripheral devices are set for NO TERMINATION by
default. Set the TERMINATION to ON for the last controller or console
only, in a RS-485 chain.
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applicable Bridge 2001 OAN and CPU cards are setfor BIAS TERMINA-
TION by default. All peripheral devices are set for NO TERMINATION
by default. Set the TERMINATION to ON for the last controller or
consoleonly, in a RS-485 chain.

DIPSW5
Pos.1 - Local/Remote (Clock source)

The Local/Remote setting is required to configure OAN cards such
that a Local card will operate from the backplane clock/sync references.
A Remote card would likewise infer that clock/sync are to be extracted
from Fiber/CAT5 and driven onto backplane.

* The system’s master chassis must have only one LOCAL-PRIMARY
OAN card connected to each companion remote chassis.

e Each remote chassis must have only one REMOTE-PRIMARY
OAN card.

Pos.2 - Secondary/Primary

Some system configurations may have multiple OAN cards in each
rack. The Primary setting is used to distinguish which OAN card will act
as the Clock/Sync master in the Remote chassis. Additional OAN cards
must be set to Secondary. Secondary cards will not transmit/receive
control information since this would duplicate the Primary card.

* The system’s master chassis must have only one LOCAL-PRIMARY
OAN card connected to a companion remote chassis.

* Each remote chassis must have only one REMOTE-PRIMARY
OAN card.

Po0s.3 - 48kHz / 44.1kHz*

’ . *NOTE: When changing the au-
Selects the system’s sample rate frequency; 48 or 44.1 kHz. dio sample rate of the Bridge

If Y1 and Y2 are populated with surface mount clock oscillators, a outlerDci%gﬁgeéurﬁL%  Network
Y3 is not installed (default), then 3 pin jumper posts J3 must be used tkfoliowing places: DO-2001
select the correct frequency. A jumper shunt between the center pin wﬁc%udp“giﬁdz&ﬁufuoﬁ
pin closest to Y1 selects Y1 (48 kHz) and likewise a shunt to pin clos@storkcard, CEX-2001 Stack-

ing Card, and QAT-2001 Quad
to Y2 selects Y2 (44 1 kHZ) Audio Network Card. See the

The clock oscillator on the Audio Network card must match t@g{’“’p”atema”“a'sec“onsmr
system’s master clock frequency. If the system audio sample rate is 48
kHz, then the clock reference must be 24.576 MHz and likewise for 44.1
kHz, a 22.5792 MHz clock is necessary. If only Y3, a DIP socketed clock
is populated and not Y1 or Y2, then the appropriate matching clock
frequency must be installed in Y3.

Pos.4 - Fiber/CATS5

Selects whether the audio network connection to the companion Audio
Network card will be made through either optical fiber or copper CAT-5
cable.
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DIPSW?7 - Rack ID

If the OAN card is &emote-Primary Audio Network Card, this OAN
card must supply the Rack ID to its backplane from the 4 bit onboard switch.

Remote Rack ID’s must be 5 or higher.

e Each remote chassis must have only one REMOTE-PRIMARY OAN

card.

Note: Rack ID numbers are coded in binary: Rack ID 1 equals binary &, Rack

MASTER CPU
RESERVED [
FOR
STACKING | __

USED FOR
AUDIO
NETWORK
CHASSIS

SW7 RACK ID
RACK ID SW7
RACK ID8|RACK ID4 | RACK ID2| RACK ID1

1 OFF OFF OFF OFF
2 OFF OFF OFF ON
3 OFF OFF ON OFF
4 OFF OFF ON ON
5 OFF ON OFF OFF
6 OFF ON OFF ON
7 OFF ON ON OFF
8 OFF ON ON ON
9 ON OFF OFF OFF
10 ON OFF OFF ON
11 ON OFF ON OFF
12 ON OFF ON ON
13 ON ON OFF OFF
14 ON ON OFF ON
15 ON ON ON OFF
16 ON ON ON ON

ID 2 equals binary 1, etc.
Rack ID’s are set at the factory. Incorrect setting of these switches can cause

system malfunction.

Jumper Settings

J1 - Ethernet Mode Setting
Always shorted.

J2 - Reset
Momentary shorting does a complete reset.

2001/ Jul 01
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J3, J5 - Clock Selection

OAN cards are designed to have two clock options - surface mounted
crystals, or a socketed crystal. Surface mount crystals can be used without
crystal in socket - just short the pins closest to the desired crystal (J3) to
enable it. Orinsertthe desired crystal into the socket and enable it by shorting
the enable line (J5) to the crystal.

If Y1 and Y2 are populated with surface mount clock oscillators, and Y3
is not installed (default), then 3 pin jumper posts J1 must be used to select
the correct frequency. A jumper shunt between the center pin and pin closest
to Y1 selects Y1 (48 kHz) and likewise a shunt to pin closest to Y2 selects
Y2 (44.1 kHz).

J4 - Reset - not used
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OAN Card Status LED’s

DONE LED (DS1) - Normally OFF;
ON when programming the FPGA,
Flashes when system clock is missing.

I/0 INTERFACE (DS2) - lights when the rear
panel card is powered.

POWER SUPPLY STATUS (DS3-DS5) -
ON indicates power supply is OK.

RESET SWITCH (SW6) - momentary pushbutton.
Resets the OAN card.
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LINK STATUS LED’s

— TX STATUS (DS7) - ON indicates that the data

transmission link is OK.
RX STATUS (DS9) - ON indicates that the data

receive link is OK.
LINK STATUS (DS10) - ON indicates that a hardware

link is established.
— FULL DUPLEX (DS13) -ON indicates that the link is
in full duplex mode.

JTAG HEADER - FPGA programming - factory use only.

AUXILIARY STATUSLED’s
ACTIVITY LED (DS8) - flashes on messages.

i

CLOCK MASTER (DS11) - ON indicates that this OAN
card supplies the backplane clock.
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COMM ERROR (DS12) - Normally OFF.
ON for errors.
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CFG/BUFFER ERROR (DS14) - Normally OFF.
Flashes when the card is not configured.
Once configured, the LED indicates buffer errors.
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Hook-Ups

All user wiring to and from OAN-2001 Card takes place at the rear I/O
connector module (ONI-2001). CAT5 or multi-mode optical fiber Audio
Network connections to companion OAN cards are made via RJ-45 or SC type
optical connectors. There are also two female DB-9 serial port connectors for
use as RS-485/RS232 communication links to Wheatstone consoles and XY
controllers. Pinout drawing on page 2-49 shows all wiring connections at a
glance.

Upper “A” DB-9—Serial Interface Port 1 Connector

Pin 3 — RX1 HI (RS-485)
Pin 8 — RX1 LO (RS-485)
Pin 1 — TX1 HI (RS-485)
Pin 6 — TX1 LO (RS-485)
Pin 2 — TX1 (RS-232)

Pin 7 — RX1 (RS-232)
Pin 5 - GND

Lower “B” DB-9—Serial Interface Port 2 Connector

Pin 3 — RX2 HI (RS-485)
Pin 8 — RX2 LO (RS-485)
Pin 1 — TX2 HI (RS-485)
Pin 6 — TX2 LO (RS-485)
Pin 2 — TX2 (RS-232)

Pin 7 — RX2 (RS-232)
Pin 5 - GND

RJ-45—CAT5 Audio Network Connector

Pin1—-TXD +
Pin2 - TXD -
Pin 3 - RXD +
Pin 4 — N/C
Pin 5 - N/C
Pin 6 — RXD -
Pin 7 — N/C
Pin 8 — N/C

CAT5 Crossover Cable for OAN to OAN Connections

PIN PIN
TXD + RXD +

1 White/Green

White/Orange 1
Orange 2 — 2 Green
B White/Green TXD + 3 White/Orange
RJ-45 3 3 g RJ-45

Plug Blue 4—NC€—— X NC. _ 4 Blue
N/C Plug

White/Blue 5 ——=————Ff——————=— 5 White/Blue
Green 6 TXD- g Orange
White/Brown 7 — NEe ne _ 7 White/Brown
Brown 8 — NEe ne _ 8 Brown
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Optical Fiber Interface

Connector Type

The OAN audio network card provides a
SC Duplexstyle connector for interfacing .
optical fiber. The SC (subscription channel)
connector is a low insertion loss, locking
mechanism with excellent strain relief char-
acteristics. The following AMP® part num-
ber may be used to reference the physical
characteristics of the required mating con-
nector.

AMP SC Duplex connector Kit Part Number: 504657-1

Optical Fiber

The typical optical fiber cable required in this application is a
multimode, glass core cable, with a core/cladding si@2.&6f125um,
suitable for low-to-moderate-speed data lirkBEOOMbps). The full-
duplex nature of the audio network interface requires one fiber for
transmit, and one for receive; hence dual zip cables are recommended.

Optical fiber cables are manufactured with a variety of jacket
materials, which directly affect cable cost, including Thermoplastic
Elastomer (TPE), Kynar® and Teflon® FEP. Physical properties of the
jacket material determine a cable’s resistance to abrasions, flame
retardancy, etdCheck local codes to be sure the cable you plan on
using is compliant in your application.

0.15£0.03 [641])
TYP

merny | o

)]
B¢

THBINND
A L Memw | o
AMP SC DUPLEX CONNECTOR KIT 62.5/1254m LIGHT DUTY DUAL ZIP CABLE

PART NUMBER: 504657-1 PART NUMBER: 598732-1
TYP

DIMENSIONS IN [ ] ARE IN INCHES.
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ONI Panel
I/0 Connections

I/O PORTS
(Upper "A"
DB-9)

I/O PORTS
(Lower "B"
DB-9)

Audio Network
Connector
(RJ-45)

N/C

RX1 LO (RS-485)
RX1 (RS-232)
TX1 LO (RS-485)

N/C

RX2 LO (RS-485)
RX2 (RS-232)
TX2 LO (RS-485)
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SSCC)
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\ TXD +
\ TXD -
| RxD+
| nic

| e
| RXD -
| N/C

\ N/C

GND
N/C

RX1 HI (RS-485)
TX1 (RS-232)
TX1 HI (RS-485)

GND
N/C

RX2 HI (RS-485)
TX2 (RS-232)
TX2 HI (RS-485)

Audio Network
(SC Connector)

X

RX
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Stacking Card (CEX-2001)

Overview

The Stacking card is used to connect up to 4 co-located racks into a larger
virtual chassis. The stacking approach is most useful when configuring
medium to largeentrallylocated systems which employ a large number of
analog or digital audio I/O cards. Stacked racks allowpfujksicalaccess to
all 32 TDM busses by expanding the number of available slots. Remember,
a single chassis has 22 slots which can accommodate a maximum of 20 1/O
cards, whereas a four rack stacked system for example has 88 slots. Only one
chassis (the master chassis) may have an active CPU card.

Configuring the Virtual Chassis

Each stacked chassis must have a single
CEX-2001 chassis expansion card installed iQAASTER TERMINATOR
Slot 1. Each CEX-2001 card is chained togethelsrack
using the provided high density multipin cablesfackipg (|
similar to that used in SCSI interfaces (pinouts are B
NOT identical to SCSI). A cable from Rackl con- CABLE
nects to Rack 2, Rack 2 to Rack 3, etc. The supplied -
termination plugs must be fitted to the unused.,;c, ([

connectors at both ends of the chain. RACK ID1 |-

TDM Assignment

When configuring stacked systems, attentipn
must be given to the number of TDM busses al|o- |
cated to the master chassis and each expansion 'aFg\Ig?”KEIS‘n H
The number of TDM bussesin arack determinesthe TERMINATOR
number of input cards allowed in a rack. Each input

card uses one TDM bus.

The 4 position dipswitch SW3 allows the user to allocate TDM busses in
groups of 8, with each switch position allocating 8 TDM busses. The first
position of SW3 on the CEX-2001 in the master chassis must always be ON,
and conversely the first position of SW3 on the remaining CEX-2001 cards
installed in the expansion racks must always be OFF. How you set the
remaining 3 positions of dipswitch SW3 eachCEX-2001 card determines
how many TDM busses are available to each rack. For example, assume a 2
rack system: switch ON SW3, positions 1 & 2 on the master rack CEX-2001
and SW3, positions 3 & 4 on the second rack’s CEX-2001 card. The master
rack and the expansion rack now each drive 16 TDM’s, giving each rack the
ability to house up to 16 input cards each.

CABLE
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CEX-2001 Rack ID

The CEX -2001 Rack ID numbering scheme differs significantly from the
methods used on OAN-2001 and CPU-2001 circuit boards. Stacked racks
have Rack ID’s of 1 through 4 inclusive. The Rack ID numbers for stacked
frames are a by-product of the TDM assignment dipswitch setting described
in the previous section. Each position, 1-4, of the four position dipswitch SW3
also correspondsto Rack ID’s 1-4. The Master rack isalways Rack ID 1. The
Rack 1D of astacked expansion rack is aways equal to the first position of
SWa3 that was turned ON to assign TDM’ s on the rack’s CEX-2001 circuit
board . Using the previous two rack TDM Assignment example, the master
Rack ID is 1 and the second Rack ID is3.

CEX-2001 Configuration Rules
* Dipswitch SW3 serves adual function, TDM assign plus Rack ID.

* Rack ID in the XP GUI isequal to the 1st SW3 position thrown on a CEX
card.

» The Master rack CEX card always has SW3-1 ON, all others have SW3-1
OFF.

* Each rack must drive at least 8 TDM'’ s, but not more than 24 TDM'’s.

Internal Programming Options

All internal programming choices are made via PCB mounted dipswitches.
Dipswitch functions are shown in the table below.

CEX-2001 PCB

NAME REF.DES. DEFAULT
DRIVERS/RACK-ID SW3 0000
CRYSTAL SELECT Ji OPEN=SOCKET SHORT L/R=L/R CRYSTAL
RESET J2

Switch Settings

DIPSW1
This four position dipswitch, SW1, is not used.

SW?2 - Reset
Momentary pushbutton resets the stacking card.

DIPSW3 - TDM ASSIGN/RACK ID

SW3 settings are unique for each CEX-2001 card installed. SW3 assigns
TDM busses to its rack and supplies the chassis’ Rack 1D to the system
software and XPoint GUI. Please refer to the “Configuring the Virtual
Chassis’ section earlier in this chapter for details.

2001/ Jun 02
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Jumper Settings

J1 - Crystal Select

. . : _ E: When changing the au-
Stacking cards are designed to have two clock options surféd\#gésamp,e rate of the Bridge
mounted crystals, or a socketed crystal. Surface mount crystals cambebigital Audio Network
. . . . 4 r, changes must be made

used without crystal in socket - just short the pins closestto the desﬁ%@onowmg places: DO-2001

crystal to enable it. Or insert the desired crystal into the socket amglal output Card, CPU-2001

enable it by shorting the enable line to the crystal. Mook Card e t0r stk

If Y1 and Y2 are populated with surface mount clock oscillatorg card. and QAT-2001 Quad

and Y3 is not installed (default), then 3 pin jumper posts J1 must dpgopriate manual sections for
used to select the correct frequency. A jumper shunt between the cefft&F:

pin and pin closest to Y1 selects Y1 (48 kHz) and likewise a shunt to

pin closest to Y2 selects Y2 (44.1 kHz).

The clock oscillator on the Stacking card must match the system'’s
master clock frequency. If the system audio sample rate is 48 kHz, then
the clock reference must be 24.576 MHz and likewise for 44.1 kHz, a
22.5792 MHz clock is necessary. If only Y3, a DIP socketed clock is
populated and not Y1 or Y2, then the appropriate matching clock
frequency must be installed in Y3.

J2 - Reset

Momentary shorting of this jumper will reset the card and program
the FPGA.
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Stacking Card Status LED’s

@i‘u . DONE LED (DS1) - Normally OFF;
' ON when programming the FPGA ,
Flashes when system clock is missing.

1s
260

-

A

| — POWER SUPPLY ST_AT_US (DS2-DS4) - _
ON indicates power supply is OK.

£Sd ¢Zsa
.J-"F. B
A .

RESET SWITCH (SW2) - momentary pushbutton.
Resets the OAN card.

AUXILIARY STATUSLED’s
ACTIVITY LED (DS5) - flashes on messages.

BUS O LOCK STATUS (DS7) - ON when Bus 0 not locked.
(DS8) - not used, always OFF.

CFG STATUS (DS11) - ON when card is not
configurated.

JTAG HEADER - FPGA programming - factory use only.

BUS LOCK LED’s

LED’'s (DS6, DS9, DS10, DS12) ON indicates
— unallocated TDM busses- all four LED’s should be OFF
when operational.
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Hook-Ups
All user wiring to and from Stacking Card takes place at the rear 1/0O ©
connectors module (CEI-2001). There are two specially wired high density
SCSI type connectors for looping the Stacking cards together. 1
O
Bl
=
O
©)
[
—
O
2
O
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Logic Input/Output Card
(L10O-2001)

Overview

The LIO-2001 is a programmable hardware GPI with a feature set
designed for broadcast studio control applications. Twelve independent,
opto-isolated solid state relay inputs and outputs may be programmed
through the XPoint GUI software to function as routable logic or trigger
ports.

Routable logic allows the user to make logic signal crosspointsin the
sameway audio crosspointsaremade. For instance, aclosureonlogicinput
port 1 can be crossconnected to logic output port 1. L ater, the same closure
oninput port 1 can be routed to logic output port 2, 3 or 4 etc. asrequired.
The output ports may be programmed to follow the input port state or to
invertit. Definingthisbehavior isuseful when configuring thehardwarefor
normally closed applications. Input and output ports may be configured as
logic 1/0 only or may be “attached” to an audio signal. Routable logic
signals may be included as part of a Salvo.

Trigger portsallow theuser to programalogicinput tofireapredefined
Salvo or to make a temporary audio connection. Salvos make or break
multiple audio and/or logic crosspoints, while temporary audio connec-
tionsareuseful for IFB or EA S applications. When aninput portisdefined
asatrigger port, the corresponding output port isautomatically allocated
for tally back. Tally back outputs provide a momentary closure whenever
the corresponding input is activated. Note that trigger ports serve one,
predefined function and are not routable.

See Configuring Logic I/0 section in the Software Setup guide.

Input Ports

Each of thetwelve LH1522AB solid state relay
input portsare configured as afloating photodiode,
(i.e. +input isthe opto’ sanode, - input istheopto’s
cathode). A 475 ohm current limiting resistor in

SIMPLE INPUT EXAMPLE

ROUTER

LIOIN

serieswith each negativeinput supportsan external
supply voltage range of +5Vdc to +15vdc. For  _ BXT ——
external supply voltages between +15Vdc and

+24Vdc, install a current limiting resistor of 220 ——o"
ohmsin serieswith each + input connection. M axi-

mum forward photodiode current is 50mA.

Wheninterfacing to alogicinput port, werecommend the positiveside
be connected to afixed, positive dc voltage and the negative side switched
to ground to activate the logic input.

2001 / Jul 02
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Output Ports

Each of thetwelve LH1522AB solid staterel ay outputs SIMPLE OUTPUT EXAMPLE
may be configured in software to function as normally | EXT DEVICE
open or normally closed circuits when cross connected to ROUTER |
an input. Routable output ports can be programmed to LIOOUT PLAY IN
default tothe ON, OFF or CURRENT stateswhen discon- GND
nected from an input port. L

All outputsfeaturelinear ac/dc operation, current lim- b__L -

.. . . |
iting and alow on resistance, typically 10 ohms. =

Normal Operating Load Limits: 120mA, £100V

Safety Note: The LIO-2001isNOT designed to safely switch AC mains
power .

Typical Input/Output Circuit
 wmmpm e ROUTER [ orve | ANP-600 |
LIO IN LIO OUT T__||I|—L
+5V o—{11] 12

DIGITAL

ON TALLY

2 [22]
OFF TALLY
= a7
\
= +5V 0 5 11 11}
DIGITAL H [11] =

\
\
\
\
—12] ] o
\ ONTALLY
\ % T &Y LL LED
; B i) -
\
| 1
\
OFF TALLY
\ A LED
| 2

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\ |
! w5y |
\ |
\ || —iI[—p
} EXTON } } LIOOUT LIOIN ——
| Q : ] T m— | —
: | AT |

5V
| L R Tom
\ | |
} % EXT OFF } } } }
\ G} i—t | E—
‘ I ALY =— [
‘ 5v  DGND Lol [
| ’ {1} MA—{za———+— 0]
\ % | |
\ | |
| O e o | | T
\ [ I I =t J_ |
| . > 2y % |

5v  DGND [
\ : {73} T MA—Z] — {71
\ | |
\ % | |
| U S o I o—
\ [ ALY = [
\ DGND [ [
} {10} — {22} MA—{22] —t [17]

|
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Software Programming

For details on programming the L10-2001, pleaserefer tothe“Logic I/O
Control” chapter in the XPoint Software Setup Guide later in this manual.

Internal Programming Options
There are no user programming options on the L10-2001 card.

Jumper / Dipswitch Settings

J1 - Not installed.
J2 - Default IN - FPGA reset enable.
J3 - Not installed.

SW1-4 - Not used.

2001/Jul01
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Logic Input/Output Card Status LED’s

| DONE LED (DS1) - Normally OFF;
ON when programming the FPGA,
Flashes when system clock is missing.

POWER SUPPLY STATUS (DS2-D$4) - ON indicates
power supply isOK.

| — JTAG HEADER - FPGA programming - factory use only.

AUXILIARY STATUSLED’s

| __— SYSACTIVITY LED (DS5) - Flashes on config messages.

—— INPUT PORT ACTIVITY (DS6) - Flashes on logic input
message.

2001 / Jul 02

OUTPUT PORT ACTIVITY (DS7) - Flashes on logic output
message.
[———— CFG STATUS (DS8) - ON when card is not configured.
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Hook-Ups

All user wiring to the L10O-2001 card takes place at the 2DB rear
I/O connector module. The 2DB module has two femae DB-25
connectors for logic input and output connections.

Upper DB-25—Logic Input Connections

Theseinclude 12input sources. Pinout drawing on page2-61 shows
all wiring connections at a glance.
Pin12—-LogiclIin+

Pin25—LogiclIn-
Pinl1l—Logic2In+
Pin24 —Logic2In -
Pin10—Logic3In+
Pin23—Logic31In-
Pin 9—Logic4In+
Pin22 —Logic4In -
Pin 8—Logic5In+
Pin21—Logic5In-
Pin 7—Logic6In+
Pin20—Logic6In -
Pin 6—Logic7In+
Pin19—Logic7In -
Pin 5—Logic8In+
Pin18—Logic8In -
Pin 4—Logic9In+
Pinl17—Logic9In -
Pin 3—Logic10In +
Pin16 —Logic 10 In -
Pin 2—Logic11In+
Pin15—Logic11In -
Pin 1—Logic12In+
Pin14—Logic 12 In -

Lower DB-25—L ogic Output Connections

These include 12 output sources. Pinout drawing on page 2-61
shows all wiring connections at a glance.
Pin 12 —Logic 1 Out +
Pin25—Logic 1 Out -
Pin 11 —Logic 2 Out +
Pin 24 —Logic 2 Out -
Pin 10 —Logic 3 Out +
Pin 23 —Logic 3 Out -
Pin 9—Logic 4 Out +
Pin 22 —Logic 4 Out -
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Pin 8—Logic5 Out +
Pin21—Logic5 Out -
Pin 7—Logic 6 Out +
Pin 20 —Logic 6 Out -
Pin 6—Logic 7 Out +
Pin 19 —Logic 7 Out -
Pin 5—Logic 8 Out +
Pin 18 —Logic 8 Out -
Pin 4—Logic 9 Out +
Pin 17 —Logic 9 Out -
Pin 3—Logic 10 Out +
Pin 16 — Logic 10 Out -

Pin 2—Logic 11 Out +
Pin 15— Logic 11 Out -

Pin 1—Logic 12 Out +
Pin 14 —Logic 12 Out -
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0000000 00e0)

LOGIC IN PORTS
(Upper "A" DB-25)

2DB Panel
Logic I/O Connections

LOGIC 1IN -
LOGIC 2 IN -
LOGIC 3 IN -
LOGIC 4 IN -
LOGIC 5 IN -
LOGIC 6 IN -
LOGIC 7 IN -
LOGIC 8 IN -
LOGIC 9 IN -

LOGIC 10 IN -

LOGIC 11 IN -

LOGIC 12 IN -

O

)

EEEEEEEORRERE)

AUDIO GROUND
LOGIC 1IN +
LOGIC 2 IN +
LOGIC 3 IN +
LOGIC 4 IN +
LOGIC 5 IN +
LOGIC 6 IN +
LOGIC 7 IN +
LOGIC 8 IN +
LOGIC9IN +
LOGIC 10 IN +
LOGIC 11 IN +
LOGIC 12 IN +

@ O ( ooooooooooooox o

O
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LOGIC 1 OUT -
LOGIC 2 OUT -
LOGIC 3 OUT -
LOGIC 4 OUT -
LOGIC 5 OUT -
LOGIC 6 OUT -
LOGIC 7 OUT -
LOGIC 8 OUT -
LOGIC 9 OUT -
LOGIC 10 OUT -
LOGIC 11 OUT -
LOGIC 12 OUT -

o

EEE6EEECEEP®EEE)
ERE@EH@@H@©EERE)

O

EREE@ERE@EE

o[

AUDIO GROUND
LOGIC 1 OUT +
LOGIC 2 OUT +
LOGIC 3 OUT +
LOGIC 4 OUT +
LOGIC 5 OUT +
LOGIC 6 OUT +
LOGIC 7 OUT +
LOGIC 8 OUT +
LOGIC 9 OUT +
LOGIC 10 OUT +
LOGIC 11 OUT +
LOGIC 12 OUT +

LOGIC OUT PORTS
(Lower "B" DB-25)
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Quad Audio Network Card
(QAT-2001)

Overview

The Quad Audio Network card provides a robust and deterministic link
between multiple audio racks or control surfaces via fiber optic or CAT-5
cable. The 4 ports, A,B,C & D, may be independently configured in hardware
for either audio or control surface connections. Ports configured for Audio
Transport are called “AT” links, while ports configured for control surface use
are called “MT” or Mixer Transport links. Wheatstone’s XPoint software is
used to map the QAT ports to specific control surfaces and audio racks.

In a Multi-Tiered system, QAT cards are used as the “spoke” connections
between the Hub switch and up to 14 Remote Tiers. Control surfaces and
Satellite cages may then be connected to the master racks of the remote Tiers
through additional QAT cards.

SURFACES
TIER
4
TIER TIER
5 3
TIERL
TI(ER MASTER TI2ER
N HUB
\
\
TIER TIER
13 15
TIER
14

Audio transport links must be installed in pairs (i.e. a QAT Network port
in the master chassis communicates to a companion QAT port or OAN card
in the remote chassis). Each QAT port transceives up to 64 mono channels (32
stereosignalg. Each AT port must be configured as Local or Remote, and
Primary or Secondary. All Local/Primary ports transmit the sample rate clock
while all Remote/Primary ports receive the sample rate clock and drive it onto
its local backplane.
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In systems incorporating control surfaces and DSP, each control surface
link is made to a QAT port co-located with its corresponding DSP cards.
These "MT” ports carry all fader, switch, logic, LCD meter, source and
destination information to and from the control surface and the companion
DSP cards located in the Remote Tier racks. Local/Remote and Primary/
Secondary settings do NOT apply to ports configured as Mixer Transport
links.

SATELLITE
HUBS SURFACES RACKS
MASTER RACK HUB 5 A
Q C —»| SURF1 | AIRRACK 1
A| AUDIO | LOGIC |P
T U c 5
i »| SURF2 | =| AIRRACK 2
| AIR HUB
A|Q|Q(D|D 2 Surrs S T AIRRACK 3
l=|A |A|s]|s|AuDIO| LOGIC
T|T|P|P
B A
| »| PROD SURF 1 »|PROD RACK 1
| PRODUCTION HUB c B
B|lQ|Q|D|D ¥ PROD SURF 2 »—|=|PROD RACK 2
LA |A|S|S|AUDIO| LOGIC
T|T|P|P 5 c
‘ | PROD SURF 3 »|PROD RACK 3
NEWS HUB
cl|Q|Q|p|D
lmIA|A|S|S|AUDIO| LOGIC
TIT|P|P
D TYPICAL QAT SIGNAL FLOW
L SPARE

While the QAT provides a tremendous amount of flexibility and routing
power, please note the following design aspects:

* There is no audio data on an MT link.
» Control surfaces may not be daisy chained together off a single MT port.
* Audio cards in aremote chassis do not communicate directly with each other.

« In a single Tier configuration, a remote chassis cannot be daisy chained to
another remote chassis.
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Internal Programming Options

All internal programming are made via PCB mounted dipswitches.
Dipswitch settings are shown in the table below:

QAT-2001 PCB

NAME REF.DES.
RACK-ID SW6 see Breakout Table - DIPSW6 Rack ID
LOCAL/REMOTE SW9 (PortsA B C D) LOCAL=ON REMOTE=OFF
PRIMARY/SECONDARY | SW8 (PortsA B C D) PRIMARY=0ON SECONDARY =OFF
MEDIA SW7 (PortsA B CD) CAT5=ON FIBER=OFF
AUDIO/CONSOLE SW10 (PortsA B C D) AUDIO=0ON CONSOLE=0OFF
SAMPLE RATE J3 48kHz=OPEN 44 1kHz=SHORT
485 A_TERM SW4, SW5 see Breakout Table - DIPSW 1, 2, 4 &5 485 Termination
485 B_TERM SW1, SW2 see Breakout Table - DIPSW1, 2, 4 &5 485 Termination
RESET J1, J2 = not installed SHORT=RESET

Switch Settings

DIPSW1, SW2, SW4 & SW5 - 485 Termination

These four 4-position dipswitches configure the 485 port termination as
follows:

SW1-sw4
POSITION FUNCTION BIASED TERM | PASSIVE TERM | UNTERMINATED
1-TX10Q | ON=10Q BYPASS OFF* ON OFF * Default
2-TX+ ON=750Q PULLUP ON* OFF OFF
3-TX- ON=750Q PULLDOWN ON* OFF OFF
4-120Q | ON=120Q PARALLEL ON* ON OFF

Choices are Unterminated, Normal Termination, or BIAS Termination on
the transmit and receive lines. SW4 and SW5 are for Port A, and SW1 and
SW2 are for Port B. SW2 and SW5 are for the RS-485 transmitter’s
termination; SW1 and SW4 are for receiver terminations.

An RS-485 bus may only be BIAS TERMINATED at one end. All
applicable Bridge 2001 QAT and CPU cards are set for BIAS TERMINA-
TION by default. All peripheral devices are set for NO TERMINATION by
default. Setthe TERMINATION to ON for the last controller or conealg,
in a RS-485 chain.
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DIPSW?7 - Fiber/CATS Ports A-B-C-D

Selects whether the audio network or control surface connection will be
made through optical fiber or copper CAT-5 cable.

DIPSWS8 - Primary/Secondary Ports A-B-C-D

Some system configurations may have multiple QAT cards in each rack.
The Primary setting is used to distinguish which QAT port will act as the
Clock/Sync master in the Remote chassis. All other AT ports in the Remote
rack must be set to Secondary.

e The system’s master chassis must have only one LOCAL-PRIMARY
QAT port connected to each companion Remote chassis.

 Each Remote chassis must have only one REMOTE-PRIMARY QAT
port.

DIPSWO9 - Local/Remote (Clock Source) Ports A-B-C-D

The Local/Remote setting is required to configure QAT ports such that a
Local card will operate from the backplane clock/sync references. A Remote
Primary port would likewise infer that clock/sync are to be extracted from
Fiber/CAT5 and driven onto backplane. Local/Remote does not apply when
the port type is set to CONSOLE.

* The system’s master chassis must have only one LOCAL-PRIMARY
QAT port connected to each companion Remote chassis.

« Each Remote chassis must have only one REMOTE-PRIMARY QAT
port.

DIPSW10 - Audio/Console (Port Type) Ports A-B-C-D
Selects the type of equipment connected to each of the 4 QAT ports.
» Select AUDIO to connect a remote or master cage to the port.
» Select CONSOLE to connect a control surface to the port.

SW3 - Reset

Momentary switch resets the LAN chip, press and hold also resets the
FPGA.
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DIPSWG6 - Rack ID

If the QAT card is &emote-Primary Audio Network Card, this QAT card
must supply the Rack ID to its backplane from the 4 bit onboard switch. Remote
Rack ID’s must be 5 or higher.

MASTER CPU
RESERVED |
FOR
STACKING |

USED FOR
AUDIO
NETWORK
CHASSIS

SW6 RACK ID
RACK ID SW7
RACK ID8]RACK ID4]RACK ID2|RACK ID1
1 OFF OFF OFF OFF
2 OFF OFF OFF ON
3 OFF OFF ON OFF
4 OFF OFF ON ON
5 OFF ON OFF OFF
6 OFF ON OFF ON
7 OFF ON ON OFF
8 OFF ON ON ON
9 ON OFF OFF OFF
10 ON OFF OFF ON
11 ON OFF ON OFF
12 ON OFF ON ON
13 ON ON OFF OFF
14 ON ON OFF ON
15 ON ON ON OFF
16 ON ON ON ON

« Each remote chassis must have only one REMOTE-PRIMARY QAT card.

Note: Rack ID numbers are coded in binary: Rack ID 1 equals binary &, Rack
ID 2 equals binary 1, etc.

Rack ID’s are set at the factory. Incorrect setting of these switches can cause
system malfunction.

Jumper Settings

J1 - Factory Use Only - Reset
Momentary shorting does a complete reset.

J2 - Factory Use Only- Watchdog Disable
Normally installed; Remove to disable watchdog reset.

J3 - Sample Rate Select - 48kHz / 44.1kHz*

Selects the system’s sample rate frequency; 48kHz or 44.1 kH
An open jumper selects 48 kHz, and a shunt selects 44.1 kHz.

2001/ Mar 05

*NOTE: When changing the au-
dio sample rate of the Bridge
2001 Digital Audio Network
Router, changes must be made
inthe following places: DO-2001
Digital Output Card, CPU-2001
Host CPU, OAN-2001 Audio
etwork Card, CEX-2001 Stack-
Card, and QAT-2001 Quad
Audio Network Card. See the
appropriate manual sections for
details.
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QAT Card Status LED’s

SAMPLE RATE STATUS -
DS1 - ON indicates that the rate is 48 kHz
DS4 - ON indicates that the rate is 44.1 kHz

L— DONE LED (DS2) - Normally OFF;
ON when programming the FPGA,
Flashes when system clock is missing.

— FIBER INTERFACE (DS3) - lights when Fiber rear
panel card is powered.

™\ POWER SUPPLY STATUS (DS5-DS7) -
ON indicates power supply is OK.

™~ RESET SWITCH (SW3) - momentary pushbutton.
Resets the QAT card.

|~ JTAG HEADER - FPGA programming - factory use only.

AUXILIARY STATUSLED'’s

| FLOW CONTROL (DS11) - Normally flashes; Stuck ON
indicates problem.

|~ SURF MSG (DS15) - Normally Flashes; Stuck ON indicates
surf coefficent comm problem.

— SURF CTL MSG (DS19)- Normally Flashes; Stuck ON
indicates surf control message problem.

SURF COMM ERROR (DS22) - Normally Flashes;
Stuck indicates surface comm problem.
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LINK STATUS LED’s

RX STATUS (DS8,12,16,20) - ON indicates that the data
A, B, C or D receive link is OK.

LINK STATUS (DS9,13,17,21) - ON indicates that a hard-
ware A, B, C or D link is established.
ACTIVITY LED (DS10) - Flashes on port messages.
CLOCK MASTER (DS14) - ON indicates that this QAT card supplies the
backplane clock.
COMM ERROR (DS18) - Normally OFF; ON for errors.

CFG/BUFFER ERROR (DS23) - Normally OFF; Flashes when the card is
not configured. Once configured, DS23
indicates buffer errors.
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Hook-Ups

All user wiring to and from QAT-2001 Card takes place at the two rear 1/0O
connector modules: The QCT-2001 is used for CAT5 connections made via four
RJ-45 connectors. The QOT-2001 is used for multi-mode optical fiber connec-
tions made via four SC type optical connectors (optical fiber interface described
on the page 2-48). There are also female DB-9 serial port connectors (two on the
QCT-2001 panel and one on the QOT-2001 panel) for use as RS-485/RS-232
communication links to Wheatstone consoles and XY controllers. Pinout draw-
ings on pages 2-70 and 2-71 shows all wiring connections at a glance.

Upper “A” DB-9—Serial Interface Port 1 Connector

Pin 3 — RX1 HI (RS-485)
Pin 8 — RX1 LO (RS-485)
Pin 1 — TX1 HI (RS-485)
Pin 6 — TX1 LO (RS-485)
Pin 2 — TX1 (RS-232)

Pin 7 — RX1 (RS-232)
Pin 5 - GND

*Lower “B” DB-9—Serial Interface Port 2 Connector

(*not available on the optional fiber optic rear panel)
Pin 3 — RX2 HI (RS-485)
Pin 8 — RX2 LO (RS-485)
Pin 1 — TX2 HI (RS-485)
Pin 6 — TX2 LO (RS-485)
Pin 2 — TX2 (RS-232)
Pin 7 — RX2 (RS-232)
Pin 5 - GND

“A”, “B”, “C”, “D” RJ-45—CAT5 Audio Network Connectors

Pin1—-TXD +
Pin2 - TXD -
Pin 3 - RXD +
Pin 4 — N/C
Pin 5 - N/C
Pin 6 — RXD -
Pin 7 - N/C
Pin 8 — N/C

CATS5 Crossover Cable for QAT to QAT Connections

PIN PIN
TXD + RXD +
TXD -

1 White/Green

— 2 Green
TXD +

White/Orange 1
Orange 2

RJ-45 White/Green 3 3 White/Orange
y N/C N/C RJ-45
Plug Blue 4———=—————X———— "= — 4 Blue
N/C N/C Plug
White/Blug 5 ——=————Sf-—————=— 5 White/Blue
Green 6 XB- ¢ Orange
White/Brown 7 — NC_ NG _ 7 White/Brown
Brown 8 -NC_ _ NC _ 8 Brown
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QCT Panel
I/0 Connections

o O
SERIAL )
e @@ GND
4 | nic
/OPORTS — RX1LORS485) | &)y | ooy ms ags)
(Upper "A" RX1 (RS-232) @@ TX1 (RS-232)
N~/
4) | N
VOPORTS ~ RX2LORS-485) | By | ooy ks ags)
(Lower "B" RX2 (RS-232) @@ TX2 (RS-232)
DB-9) TX2 LO (RS-485) ®® TX2 HI (RS-485)
N~
1 | ™D+
} | TD-
OoK Audio Network m } RXD +
CATE Connector | | Ne
T (RJ-45 | | Ve
"A "’ "B "’ "C" & "D") A — —‘ @ } 5/)((:D .
| 1| we
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QOT Panel
I/0 Connections

O
I/O PORTS
SERIAL (Upper "A"
DB-9)
f’/\
N/C @® N
@) | N
RX1 LO (RS-485) @ RX1 HI (RS-485)
RX1 (RS-232) @@ X1 (RS-232)
A TX1 LO (RS-485) @@ TXL HI (RS-485)
N/

Audio Network
(SC Connector
IIA "’ "B"’ "C" & "DII)

lotfiotiotfoiiotfiotfiot]iot] «

6 X
D —
6 RX
OoK
OPTO
O
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Digital Signal Processor Card
(DSP-2001)

Overview

The DSP-2001 card is the digital signal processing card used by the
Bridge System to mix and condition input signals. DSP cards in a given
system are physically identical. Their fuctionality is determined by input
and mix software which is loaded into each DSP card’s mema@yréace
powerup. Wheatstone’s XPoint software is used to map each DSP card to
specific control surfaces and audio racks.

DSP cards are installed in pairs for radio style control surfaces, with one
DSP card acting as an input signal conditioner and the other as a mix
engine. Larger production and television surfaces with 5.1 surround
capabilities have a dedicated Master Mix engine along with multiple Mix
and Input DSP cards. The exact number of DSP cards requisite in large
systems is a function of the number of input channels and mix bus
requirements.

Each input fader has a dedicated DSP channel which is responsible for
gain, mode, phase, EQ, dynamics and metering. Likewise, each output mix
has a dedicated DSP channel responsible for summing, gain, mode,
metering and EQ/Dynamics on 5.1 Master mix outputs. DSP cards receive
instructions from control surfaces in real time over a Mixer Transport or
“MT” link. The mix engine DSP’s combine all of the console audio signals
as directed by a console’s faders, knobs and switches to produce the
various Program, Aux Send, Mix Minus and Monitor output mixes.

Racks may be fitted with one or more backup or “self healing” DSP
cards. If a hardware problem disables a primary DSP card, the affected
surface will load the appropriate code into one of the backup DSP cards and
continue to function. Replacing the faulty primary DSP card will return the
surface to normal operation, freeing the backup card for future use.
Warning messages present on the surface and in the XPoint GUI indicate
that a card has failed and requires attention.

Internal Programming Options

All internal programming are made via PCB mounted switches.
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Switch Settings

SW1 - DSP Reset Switch
Momentary press and hold resets the DSP and reloads software from surface.

DIPSW?2 -
Not used

Jumper Settings

J1 - Factory Use Only - Watchdog Reset
Momentary shorting does a complete reset.

J2 - Factory Use Only - Watchdog Reset
Momentary shorting does a complete reset.

J3 - Factory Use Only- Watchdog Disable
Normally installed; Remove to disable watchdog reset.
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DSP Card Status LED'’s

L —

——

NN NN\

e

2001/ Sep 03

|~ FAIL (DS1) - Normally OFF;

Lights to indicate card failure.

DONE LED (DS2) - Normally OFF;
ON when programming the FPGA,
Flashes when system clock is missing.

—— ERROR (DS3) - Normally OFF;

Lights to indicate clock error.

POWER SUPPLY STATUS (DS4-DS6) - ON indicates
power supply is OK.

— RESET SWITCH (SW1) - momentary pushbutton. Hold for

2 seconds for complete reset of
CPU and FPGA.

JTAG HEADER - FPGA programming - factory use only.

BACKPLANE RESPONSE (DS7) - lights as the card
responds to backplane
messages.

MESSAGE (DS8) - ON indicates that messages are being
received from control surface.

SYNCH (DS9) - ON indicates clock SYNCH signal.

CONFIGURATION (DS10) - ON indicates card needs
configuration from HOST.

NOTE: Normal operation is (3) power status LEDs always ON,
all other LEDs OFF, except DS7 lights once every
= 40 seconds and DSS8 flickers in response to control
changes on the control surface.
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Microphone Card (MIC-2001)

Overview

The Microphone input/output cards accept 8 mono microphone input
audio sources and provides 8 mono direct output chann8ignal Defini-
tionsform in the supplied XPoint software allows the user to set attributes for
the input and output channels hardware including signal name, type, circuit
#, etc.

The balanced, miclevel input signals are amplified by a remote controlled
dual stage preamplifier. Each preamplified microphone signal is fed to a
balanced, line level direct output. The preamplified microphone signalis also
converted to the digital domain by 24bit A-D converters operating at the
system’s master sample rate. Embedded logic routes each channel of audio
data into an available time slot of the card’s TDM bus. One TDM bus is
allocated for each card.

Analog Input Interface

The MIC-2001 uses an electronically balanced, monolithic preamplifier
capable of awide range of input signals. While all microphone inputs employ
high frequency filtering components, be sure to install a high quality
microphone cable to help eliminate unwanted EMI and RFI artifacts.

Preamp specifications:

Nominal Mic Level = - 50dBm (2mV RMS), 150 ohms
Max input level = -10dBu

Headroom = 20dB

Gain Max = 84dB

Gain Range = +20 to +80dB

Phantom Power = 32V

Direct Output Level = 10dB steps

Internal Programming Options

There are no internal programming options on the MIC-2001 card.
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Microphone Card Status LED’s

/ DONE LED (DS1) - Normally OFF;
ON when programming the FPGA,
Flashes when system clock is missing.

“revrroreiorroraiHHHE

POWER SUPPLY STATUS (DS2-DS4) - ON indicates
power supply is OK.

— JTAG HEADER - FPGA programming - factory use only.
AUXILIARY STATUSLED’s

_—— ACTIVITY LED (DS5) - flashes on messages.

| DS6-NOT USED

| — MUTE STATUS (DS7) - ON when the input channels

are muted.
— CFG STATUS (DS8) - ON when card is not

configured.
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Hook-Ups

All user wiring to the MIC-2001 card takes place atthe rear I/O connectors
modules: 2DB or 8RJ-45. The 2DB module has two female DB-25 connectors
for audio input/output connections. The 8RJ-45 module contains eight RJ-45
connectors for use in balanced, unshielded twisted pair (UTP) wiring sys-
tems.

Upper DB-25—Analog Audio Input Connections

These include eight mic input sources. Pinout drawing on page 2-79
shows all wiring connections at a glance.

Pin 24 — HI
Pin 12 - LO Mic 1 In
Pin25-SH
Pin 10 — HI 7
Pin 23 - LO Mic 2 In
Pin11-SH
Pin 21 —HI
Pin 9-LO Mic 3 In
Pin22-SH U
Pin 7—-HI -
Pin 20— LO Mic 4 In
Pin 8—-SH U
Pin 18 — HI
Pin 6—-LO Mic 5 In
Pin19-SH U
Pin 4—-HI -
Pin 17 — LO Mic 6 In
Pin 5—-SH U
Pin 15—-HI 7
Pin 3-LO Mic 7 In
Pin 16 - SH
Pin 1-—-HI -
Pin 14 - LO Mic 8 In
Pin 2—-SH

Lower DB-25—Analog Audio Output Connections

These include eight direct output sources. Pinout drawing on page 2-79
shows all wiring connections at a glance.

Pin24 —HI -
Pin 12 - LO Direct 1 Out
Pin 25 -SH _
Pin 10 — HI -
Pin 23 -LO Direct 2 Out
Pin 11 —-SH _
Pin21 —HI -
Pin 9-LO Direct 3 Out
Pin22-SH _
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Pin 7—HI -

Pin 20 - LO Direct 4 Out

Pin 8- SH
Pin 18 — HI

Pin 6-LO Direct 5 Out

Pin 19 — SH
Pin 4—-HI A

Pin 17 - LO Direct 6 Out

Pin 5—-SH
Pin 15 - HI

Pin 3-LO Direct 7 Out

Pin 16 — SH
Pin 1-HI A

Pin 14 - LO Direct 8 Out

Pin 2 -SH

8 RJ-45—Analog Audio Connections

For analog input connections use 1-4 connectors, and for direct output use 5-
8 connectors. Pinout drawing on page 2-80 shows all wiring connections at a
glance.

2001/ 0Oct 03

RJ-45#1 Pin 3 — HI
RJ-45#1 Pin 6 — LO
RJ-45#1 Pin 1 — HI
RJ-45#1 Pin 2 — LO

RJ-45#2 Pin 3 — HI
RJ-45#2 Pin 6 — LO
RJ-45#2 Pin 1 — HI
RJ-45#2 Pin 2 — LO

RJ-45#3 Pin 3 — HI
RJ-45#3 Pin 6 — LO
RJ-45#3 Pin 1 — HI
RJ-45#3 Pin 2 — LO

RJ-45#4 Pin 3 — HI
RJ-45#4 Pin 6 — LO
RJ-45#4 Pin 1 — HI
RJ-45#4 Pin 2 — LO

RJ-45#5 Pin 3 — HI
RJ-45#5 Pin 6 — LO
RJ-45#5 Pin 1 — HI
RJ-45#5 Pin 2 — LO

RJ-45#6 Pin 3 — HI
RJ-45#6 Pin 6 — LO
RJ-45#6 Pin 1 — HI
RJ-45#6 Pin 2 — LO

RJ-45#7 Pin 3 — HI
RJ-45#7 Pin 6 — LO
RJ-45#7 Pin 1 — HI
RJ-45#7 Pin 2 — LO

RJ-45#8 Pin 3 — HI
RJ-45#8 Pin 6 — LO
RJ-45#8 Pin 1 — HI
RJ-45#8 Pin 2 — LO

Mic 1 In

Mic 2 In

Mic 3 In

Mic 4 In

Mic 5 In

Mic 6 In

Mic 7 In

Mic 8 In

Direct 1 Out

Direct 2 Out

Direct 3 Out

Direct 4 Out

Direct 5 Out

Direct 6 Out

Direct 7 Out

Direct 8 Out
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2DB Panel
Mic Analog Input/Output
Connections

O

O )
AUDIO GROUND
MIC 1IN SH @% G 1IN LO
A wie L IN @ MIC 2 IN SH
MIC 2 IN LO
©) MIC 3 IN SH @@ MIC 2 IN HI
o) @@ MIC 3 IN LO
oe INPUT PORTS ~ MIC3INHI @ MIC 4 IN SH
O3 (Upper "A" DB-25)  MIC 4 IN LO
ol (7) | MIC4INHI
88 MIC 5 IN SH @@ e S IN LO
o wie S IN @ MIC 6 IN SH
88 MIC 6 IN LO @@ e 6 IN
88 MIC 7N SH @@ MIC 7 IN LO
— MIC 7 IN HI @@ IC 8 IN S
© MIC8INLO @@ MIC 8 IN HI

)%(

2001/ 0Oct 03

©)
)
o9 AUDIO GROUND
30 DIRECT 1 OUT SH | 25)
O DIRECT 1 OUT HI | 24) DIRECT 1 OUT LO
K0 11) | DIRECT 2 OUT SH
30 DIRECT 2 OUT LO | 23)
o 10) | DIRECT 2 OUT HI
o DIRECT 3OUT SH | 22)
o6 DIRECT 3 OUT HI @@ PIRECT 3OUTLO
90 DIRECT 4 OUT SH
53 DIRECT 4 OUT LO | 20) OUTPUT PORTS
@ DIRECT 4 OUT HI 1 "B" DB-25
—~ DIRECT 5 OUT SH | (19) (Lower )
O DIRECT 5 OUT HI @ PIRECTS OUTLO
B @@ DIRECT 6 OUT SH
DIRECT 6 OUT LO
DIRECT 7 OUT SH @ DIRECT 6 OUT HI
(3) | DIRECT 7OUTLO
O DIRECT 7 OUT HI @@ DIRECT 8 OUT SH
DIRECT 8 OUT IN LO @ DIRECT 8 OUT HI

o
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8RJ Panel

Mic Analog Input/Output

r— 1

r——-—1
\
—

r——-—1
\
—
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Ealalalalalalalaln

r——=—1
\
—

Connections

MIC 2 IN HI
MIC 2 IN LO
MIC 1IN HI

MIC 1IN LO

MIC 4 IN HI
MIC 4 IN LO
MIC 3 IN HI

MIC 3IN LO

MIC 6 IN HI
MIC 6 IN LO
MIC 5 IN HI

MIC 5 IN LO

MIC 8 IN HI
MIC 8 IN LO
MIC 7 IN HI

MIC 7 IN LO

A
-
A
(&)
H*
a

r—

r——1
\

r—

r—

DIRECT 2 OUT HI
DIRECT 2 OUT LO
DIRECT 1 OUT HI

DIRECT 1 OUT LO

DIRECT 4 OUT HI
DIRECT 4 OUT LO
DIRECT 3 OUT HI

DIRECT 3 OUT LO

DIRECT 6 OUT HI
DIRECT 6 OUT LO
DIRECT 5 OUT HI

DIRECT 5 OUT LO

DIRECT 8 OUT HI
DIRECT 8 OUT LO
DIRECT 7 OUT HI

DIRECT 7 OUT LO
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Controller Devices
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Controller Devices

The 2001 audio network router has provisions for two levels of software
control and also two dedicated hardware controllers.

Software configuration and control of the system is handled by the XPoint
Configuration GUI described below. The XPoint Configuration GUI may
also be installed on multiple networked PC’s in a “controller only mode”.
This XY Controller GUI eliminates the need for new wiring and hardware in
certain locations and provides multi-user access to “mapped” system re-
sources.

Two dedicated hardware controllers are also available. The single space
XY Rack controller provides a simple user interface and may be rack
mounted in a studio, talent location, edit booth, etc. A smaller console
mounted version of this controller is designed for installation in Wheatstone
consoles.

XP Configuration GUI

The supplied Windows™ application, XPoint, is a password protected
graphical user interface (GUI) which allows the user to configure, monitor
and control the 2001 digital audio network router. The XP GUI communi-
cates using TCP/IP over Ethernetto the 2001 host CPU card. Once the system
is configured the XP program does not have to be continuously running.

The primary function of the XPoint GUI, running in administration mode,
is to provide the engineer or administrator with a means to define the
configuration of the hardware installed in the system. Configuration menus
allow the engineer access to hardware definitions for audio i/o cards, XY rack
controllers, serial port use, i/o signal names, etc. The administrator also has

Please see the “XPoint
Software Setup Guide”
(Chapter 4) for detailed
software information.
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control over programmable features such as Salvo creation, crosspoint lock-
ing and mapping signal visibility to XY controllers. Further, certain levels of
system diagnostics may be accessed.

The XP GUI also provides birds eye view of the current connection status
of the entire network router via a crosspoint grid display of the available
sources (inputs) and destinations (outputs). This GUI is also used to associate
human readable names with each of the signal sources and destinations.

The XPoint application program is supplied to the end user pre-installed
and configured on a Windows™ based PC. An installation CD ROM is also
supplied.

XY Controller GUI

The XPoint application running in XY Controller mode is also known as
a “Crosspoint GUI”. Like the Configuration GUI, this device communicates
to the 2001 over Ethernet. However, it uses a UDP broadcast interface, which
allows multiple XYC GUI’'s to communicate to the switch simultaneously.
The number of XYC GUI’'s that can run simultaneously is only limited by the
LAN configuration (theoretically millions could exist on the same LAN, but
250 is a more practical limit).

Its main purpose is to provide an alternative, software based method of
controlling the Bridge 2001 utilizing a station’s existing network infrastruc-
ture. Multiple, simultaneous users may connect signal sources to destinations
and monitor the status of audio resources throughout a facility. A signal
visibility feature allows users to only “see” the resources on the router that
pertain to their activities.

XY Rack Controller

The XY Rack Controller is a single rack unit device that can control the
connection of two signals. The operator dials in a Source (input signal) and
a Destination (output signal), then presses a TAKE button to connect or
disconnect. Once communications have
been established the CPU or OAN card
then directs the selected devices to con
nect or disconnect (if possible), and up-
dates the crosspoint state presentedto *-
Configuration GUI, XYC GUI, and other

hardware XY Controllers. \__/\_ 4

Additionally, the operator may dial in
a SALVO, which automatically makes a
pre-configured number of connections. A SALVO is somewhat analogous to
a “macro” in that several crosspoints are automatically effected from a single
user action.

This device communicates serially with the CPU or OAN card via a RS-
485 interface bus. Up to 32 hardware based XY controllers may be daisy
chained together within a single cable run. Up to 64 hardware based XY
controllers may be installed in a system. On power up, the unit momentarily
displays both the firmware revision number and its address.
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Wheatstone Console XY Controller

Identical in function to the XY
Rack Controller, the console XY
controller ispackaged to mountin a
Wheatstoneconsolemeterbridgeor,
asan XY -4/8 module, intheconsole
mainframe. This provides an inte-
grated way of switching router
sourcesto destinations connected to
the console. It is important to note
that when mounted in aconsole, the
XY controller isreally an indepen-
dent sub-systemwhichreceivesonly
power from the console’'s main-
frame. The console mounted “XYC” RS-485 DB-9's (for meterbridge
mounted controller) or DB-25's (for XY -4/8 module) connect to the XY
controller electronicsonly.

XY Controller Settings

Setting an XY Controller Termination
Termination should be active only on the last controller in achain.
XY Rack - install jumpers J1 and J2 on the XY R-1 pc board.

XY MeterbridgeMounted - install jumpersJ2 and J3onthe XY C-600 pc
board.

XY-4/8 Module - turn on positions 2, 3 and 4 of dipswitch SW3 (posl -
not used) located on the XY C-700 pc board.

Setting an XY Controller Address

All hardware XY controllers have a unique address from 1 to 64 that
identifiestheir presence to the system. Thisaddressis set viaa pair of four
position dipswitches mounted on the controller’s printed circuit card. XY
controller addressesarebinary coded with each dipswitch carrying aspecific
numerical weight (e.g. 1, 2, 4, 8, 16, 32). To set an address, simply turn ON
the addressdip switchesuntil thetotal weightsadd up to the desired decimal
address. Y ou canverify theaddresssetting by poweringupthe XY controller
and watching for theaddressnumber inthe controller’ sdisplays. Addressing
is set at the factory and generally will not need to be changed in the field.
Below are the tables of switch positions and their weights.

XY RACK

DIPSWITCH # SW4 SW3
POSITION 1 2 3 4 1 2 3 4
WEIGHT 1 2 4 8 16 32 N/A | N/A

2001/ Sep 02
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XYD-600 METERBRIDGE-MOUNTED CONTROLLER

DIPSWITCH # SW2 SwW1
POSITION 1 2 3 4 1 2 3 4
WEIGHT 1 2 4 8 16 32 | NJA| N/A

XY-4/8 MODULE

DIPSWITCH # SW1 SW2
POSITION 1 2 3 4 1 2 3 4
WEIGHT 1 2 4 8 16 32 N/A | N/A

XY Controller Signal Visibility

Once addressed, the XY controllers have the ability to “see” any or all of
the sources, destinationsand Salvos' avail ableto the system. Thisfunctionis
called signal visibility and is setup through the X Point Configuration GUI.
Please refer to the XPoint software documentation for details on mapping
resources to specific XY Controllers.

XY Controller RS-485 Connections

Overview

The XY Rack and console mount controllers communicate with the 2001
switcher via a RS-485 seria interface bus. The cable should be a low
capacitance computer communications cable and is terminated with DB-9
mal e connectors on the both ends.

Typically, one end of the cable plugsinto the Serial Port A DB-9 female
connector on the rear PWIH (CPU rear) or ONI panel (OAN rear), and the
second end connectsto either one of thetwo DB-9 female |/O connectorson
therear of the XY Rack Controller or bottom of the console meterbridge (for
console mounted XY controllers).

If thereis more than one XY Controller, another cable goes between the
second 1/0O DB-9 connector on XY Controller #1 and the first DB-9 1/O
connector on the XY Controller #2, and so on (see diagram below). Up to 32
XY Rack or XY Console controllers may be daisy chained in thisfashion on
asingle cable run. Up to 64 XY controllers may be present in a system.

XY CONTROLLER REAR

Connections Diagram

ONI-2001 PWIH-2001
REAR PANELS

2001/ Sep 02
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Serial Port Options

All RS-485 communications ports in the Bridge 2001 are software
configured to be XY Controller, Wheatstone Console or Virtual Serial ports.
By default, all “Port A “ DB-9’ sare configuredto be XY Controller portsand
al “Port B” DB-9's are configured to be Wheatstone console ports. When
installing multi-chassis systems, the end user may find it advantageous to
utilizethe serial portson OAN cardsinstalled inremoteframesin an effort to
reduce long cable runs. Please refer to the “XPoint Software Setup Guide’
section of this manual for details on configuring serial ports.
Serial Port Note: XY controllers MUST be connected to serial ports config-
ured as XY controllers. Wheatstone consoles MUST be connected to serial
ports configured as Console ports.

Cable Wiring

XY Controller RS-485 cables are ssmple pin to pin cables. It isimportant
touseahighquality dual twisted pair cablesuitablefor extended distancedata
transmission. A cable with an impedance of 125 ohms and nominal capaci-
tance of 12.8 pF/ft @1 MHz is recommended. See cable specifications and
pinouts for details.

Typical RS-485 Cable Specifications
Conductors 4 conductor plus shield ( 2 twisted pairs)
Conductor Gauge 24 AWG ( 7 x32 AWG) TC
Nom. Capacitance 12.8 pF/ft 41.9 pF/m @1 MHz

Impedance 125 ohms, Nominal

XY Controller RS-485 Cable Pinouts

PIN PIN
X+
. 1 - 1 .
Connector Type Pa|r1|: 6 - TX - . 6 :IPalrl Connector Type
Il:\)/IB-Ig ) RX + N DB-9
ale , 3 - > 3 - Male
Pair 2 RX - Pair 2
8 = > 8
OR
PIN PIN
2001 Router T + Console End
CPU (OAN) End . 1 - 8 ) XY-4/8 module
Pair 1 l: TX - :I Pair 1
6 -—» Connector Type
Connector Type RX + Upper/Lower
DB-9 . 3= - 1
| Pair 2| . ] pair2 DB-25
Male g - - 14 Male
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Wheatstone Console Interface

The Bridge 2001 has a powerful level of integration designed into the
system which allows the user to map specific Wheatstone console input
channel alpha-numeric displays, to router destinations. The XPoint Configu-
ration GUI is used to configure the available console input channels and to
map switcher destinations to their input displays. Please refer to the System
Configuration section in the “XPoint Software Setup Guide” chapter of this
manual for details.

Once the Bridge outputs have been “mapped” to console inputs, the
console’s input channel displays will show the name of the router source
currently connected to it. Whenever the channel strip’s input source is
changed, either locally or remotely, its display will update with the new source
name. A/B input source mapping is supported. Further, when a “mapped”
input channel on a console is turned @idlassigned to the PGM output bus,
all XY GUI's and hardware controllers are updated to show that the channel
input (i.e. router destination) is LOCKED . This ensures that a “live” source
is not accidentally knocked off air or a recording interrupted. Wheatstone D-
700 consoles also have the unique ability to recall router sources when a
console preset is taken.

Wheatstone console CPU modules connect to the 2001 Switch software
viaa dedicated RS-485 serial interface bus. Note that this bus is separate from,
and in addition to, the XY controller bus.

Wheatstone Console RS-485 Connections

Cables that are used for connecting a 2001 switcher RSefi@bport to
a Wheatstone console serial port are very similar to XY Controller RS-485
cables. The only difference is the connector type and pin out required for the
console end of the cable. Use the same type of low capacitance computer
communications cable recommended for the XY controllers.

Connect the DB-9 end of the cable to the serial Port B DB-9 connector on
the rear PWIH (CPU rear) or ONI panel (OAN rear). Connectthe DB-25 male
end to the console’s CPU module. Locate the female LDB-25 connector
(Lower DB-25 ) mounted directly beneath the CPU module on the console
mainframe’s bottom panel. It will be labelled with the physical mainframe slot
number. The console’s CPU module is usually installed in slot 30 or 31, note
that there is no LDB connector for slot 32 (or 24 in 24 position mainframes).

If there is more than one Wheatstone console, parallel the connections at
the first console end of the cable and daisy chain the remaining consoles in a
similar fashion. Be sure to terminairly the lastonsole in the chain.

Console RS-485 Cable Pinouts

PIN PIN
CPU (OAN) End TX + Console End
. 1l = - 12 .

Connector Type Pairl I: 6 X- 11 ] Pairl  connector Type
DB-9 RX + Lower DB-25
Male Pair 2 I: 3-—— » 10] Pair 2 Male

g - RX - - 9 CPU-700 module
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Console CPU Module Settings

Certain dipswitch settings must be made on the connected Wheatstone
consoles in order for them to be recognized by the 2001 system software.
These settings are console address, serial port mode and RS-485 termina-
tion.

Console Address

Each Wheatstone console connected to the system must have a unique
numerical address (e.g. 1, 2, 3, etc.). The console address is set via a bank
of four position dipswitches located on the CPU module. Refer to your
console documentation for details or contact customer support.

RS-485 Select/ Termination

The CPU module also has a pair of four position dipswitches that select
the serial port mode and RS-485 termination. Locat$&d85/RS-232
Selecdipswitch and set it OFF for RS-485. If this is k&t consolen the
chain, locate th€&kS-485 Terminatiodipswitch and switch the COM1
positions ON. Otherwise leave RS-485 Termination for COM1 OFF.
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Caution!

Configuring the Bridge 2001 Audio Network Router hard-
ware is a detailed and complex process. Improper configu-
ration changes may cause improper operation or disable c

previously operating functions. If done properly, configura-
tion changes can be made while “on the air” without disrup-
tion, however it is always best to restrict configuration
changes to time periods when an error could be tolerated.
When in doubt, please, contact Wheatstone Technical Ser-
vice to avoid any error in configuration changes.

Bridge 2001 Ethernet/ IP

Address Quick Start
Ethernet Cabling

e Use a CAT 5crossoverethernet cable to connect a PC directly to the
Bridge 2001.

» Use a standard CAT5 ethernet cable to connect the Bridge 2001 to your network
hub.

Default IP Address

The Bridge 2001 router IP Address is setto 192.168.1.160 at the factory. In order
to connect using the XPoint software, the PC must have a matching network prefix (i.e
192.168.1.xxx). If your PC's current IP address does not match you must choose one
of the following options:

e change the IP address of the PC running the XPoint software.
or
* change the IP address of the Bridge 2001 router.

Changing your PC's IP Address

To set your PC's IP address you must access the TCP/IP Properties form for the
network adapter. The exact procedure depends on the specific version of Windows™
you are running. Generally speaking:

* Navigate to thé&ettings « Control Panel « Network configuratimnm.
« Highlight the TCP/IP line item for your PC's ethernet adapter.
« Click the "Properties" button (the TCP/IP Properties form should open).
* Click "Specify an IP Address" (DHCP not supported).
e Enter an IP address in the range of 192.168.1.2 to
192.168.1.254 (excluding .160).
« Enter a Subnet Mask value of 255.255.255.0

When in doubt, check with your Windows ™ documentation or network admin-
istrator for specific details on altering the network adapter's TCP/IP properties.
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Changing the Bridge 2001's IP Address

To change the Bridge 2001's IP address, refer to the Network Configuration
Appendix in this manual. You will need the XPoint CD-ROM and a direct Ethernet
connection between a PC and the router using a €CAESovecable. Once connected
proceed as follows:

* Locate and run the network configuration utility program on XPoint
CD-ROM.

The filename is AdvXP_Network Config.exe located in the Network 2.0 folder.

e« Carefully follow the instructions in the Network Configuration
Appendix 1.

* Re-boot the Bridge 2001 (Power down for 10 seconds, power up).

Configuring IP Address in XPoint Software

Next, start the XPoint application, log on as administrator (password=Admin), and
navigate to th€onfigureeSystemmenu item. The following form will appear.

E“ System Configuration

MHurber Of Tiers

—Tier Infarmation

|1 -vﬂ
Important Note!

l1 vi This form tells the XPoint soft-
ware where the Host CPU is
ITier'I located on the network. Run the
Network_Config utility to modify
the actual network settings of
IP &ddress I'I 92 I'I Ba I'I I'I B0 the Host CPU card located in the
= 5 5 system’s Master Rack - see Ap-

Switch Port lEEIEﬂ 2 pendix 2.
Broadzast Part IEEEEE

apply l

Important:

« If you changed your PC's IP Address, enter the parameters exactly as displayed
above.

* If you changed the Bridge 2001's IP Address, enter the parameters you entered
using the Network Configuration Utility program.

If you are connected to the router, you should see a "Connecting to..." message in
the status bar at the bottom of the screen.

Tier D

Tier Mame

Saving the Bridge 2001 Configuration

Once you connect for the first time be sure to save the configuration. Choose the
Filee Savemain menu option from the toolbar. When you make subsequent changes
(e.g. rename Sources or Destinations, add controllers, etc.) be sure to save them.
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XPoint Software Setup Guide

Getting Started

AllWheatstoneBridge2001 AudioNetwor k Router har dwar eispre-
configured at the factory according to customer specifications. This
approach greatly speeds the installation process getting you “online”
faster. You may not need to make any softwar e configur ation changes.

After installation and cabling of all required hardware, the system
administrator may usethe X Point softwareto customizetheremainder of the
configuration. Before you begin, be sure you have an ethernet connection
between the XPoint computer and the Host CPU card. See the preceding
CPU-2001 chapter for details.

The following sections will guide the user through all phases of the
software configuration. The main items that may require attention are: any
signal definitionchanges, source and destination signal naming, XY control-
ler mapping and optional Wheatstone consol e input channel mapping.

GUI Log-In

Oncethe X Point softwarehasbeeninstalled and started, a“Log In” dialog
box will be displayed on the screen. There are three possible password
protected log in identities that a user may log in as:

Guest - Allowsthe user to view crosspoint status only. No switching of
I/O signals.

XYC GUI - Allows the logged in user to sdlect [ReAP N
crosspoints only. Signal visibility must be setup by %
Administrator prior to logging in asan XY C GUI. VVheat rtone

Seethe“ XY Controller GUI Configuration” later in || —elect Access Level— Enter Password:

this section for details. F Gusst I—

Administrator - allows logged in user complete | | £ *rC oK.
access to hardware configuration, signal naming, 1/0
crosspoint switching and destination locking.

= Administrator Cancel

Passwords

Default passwords are “ Xyc” for XY C GUI and “Admin” for Adminis-
trator.

OnceloggedinasAdministrator theGUI attemptsto connect totheswitch
and uploadsthe current configuration and crosspoint statusontothe PC. This
may take 30 seconds or more, check the lower left hand corner of the screen
for connection status.
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Connection Between the Configuration GUI
and Master Rack

Depending onthestateof thesystemwhenthecurrent default configuration
files were saved, the Configuration GUI may start in the OFF-LINE or ON-
LINE mode. While off-line, the GUI does not communicate to the Host CPU
in the master rack. Thisisuseful to work through initial hardware and signal
definitions, which may be downloaded later.

Assuming the default configuration files start the Configuration GUI in
ON-LINE mode, a TCP connection to the Host CPU will be attempted, as
indicated via the status message and yellow status indicator shown below:

E‘ LET ) ==

File  User Configure Yiew Help Diagnostics

Inpuit |T1r1 23 | Aszociated Output IT'Ir'I sk 'I
Salvo ISaIvo‘I 'l l
Output |T2r1 38 | Azzociated Input IT‘Ir'I 3

Signal Yizibility IALL S l Legend... |

T1r1s6
T1r1sT
T1r1s14
T1r1515
T1r1s16
T2r1s6
T2r157
T2r158
T2r1515
T2r1517
T2r1518
T2r1519
T3r1sT
Tarlsé
T3r1s10

Tl
T3r1s11 T ;T -
4 »

% [ 1] COMMERTING | wiew Log

Yellow Status
Status Message
Indicator

When the GUI successfully communicates with the Host CPU softwareit
will start receiving the configuration that the Host CPU had stored in its
nonvolatile memory. While uploading this configuration information the
yellow status indicator turns green and the status message changes from
CONNECTING to something similar to the following (varieswith tier name
and | P/address): “Uploading Config From 192.168.1.160 [Tier 1]”.
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Tzﬂ | -

T1r16
T1rs7
T1r1514
T1r1s15
T1r1s16
T2r1s6
T2r1s7
T2r1s8
T2r1s15
T2r1517
T2r1s18
T2r1519
Tar1sT

Green
Status
Indicator

Message

- "_M ainForm

B

Red

Status
Status
. Message
Indicator
2001/ Oct 02
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Once the configuration
has been uploaded the GUI
enters the ONLINE state as
shown to the | eft:

To disconnect from the
Host CPU and go to OFF-
LINE mode, select the View
/ Mode / Offline menu op-
tion. The statusindicator on
the screen will then change
as shown to the left:
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ToconnecttotheHost CPU whilein OFFLINE mode, selecttheView/Mode
/ Online menu option. The status indicator on the screen will then change to
CONNECTING as discussed above.

If the user made changesto afew crosspoints in OFFLINE mode and then
goes to ONLINE mode, the message box pops-up:

“Wwhould vou like to zave pour configuration’?

1 e |

Choose YES to save OFFLINE changes. The 2001 software checks the
request for validity (input to output, output not already assigned, lock flag not
set, etc.). If therequest isvalid, it isimplemented, and Configuration GUI is
updated. If not valid, therequest isrejected with an appropriate reason message

displayed.
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System Configuration Menus

From the user point of view, configuration of the 2001 system is
relatively simple, since the Configuration GUI does much of the actual
underlying configuration assignment work automatically. This section will
outline ageneral procedure for configuring a 2001 system.

Tier Configuration

Note that your systemwas pre-configured and this step is not necessary
unless you have changed the IP address of a Host CPU-2001 card or are
adding Tiers.

The Configuration GUI must be se tup with someinformation regarding
the router’ sHost CPU network parameters. A user logged in as“Adminis-
trator” has access to these configuration menus.

Firstidentify theHost CPU card(s) installedinrack(s) and attached tothe

Ethernet network. Thisisdone by selecting the Configure/ System... menu
option and the following Tier Configuration form appears:

E". System Configuration

MNumber OFf Tiers I'I 37

—Tier |nformation

Tier Mame ITier1

Switch Port I5EIEI12 pendix 2.
Broadzast Part IEEEEE

apply |

SelecttheNumber of Tiersinthesystem. Foreach Tier ID, provideaTier
Name, the I P address, Switch Port and Broadcast Port used. The Number of
Tiers, IP Address, Switch Port and Broadcast Port values must match the
current settings of the Host CPU in order to connect.

The Switch Port will normally be related to the tier using the formula
50NN2, where NN isthetwo digittier ID (i.e. O1 for tier 1...15 for tier 15).
After clickingtheApply buttonthe GUI softwarewill beinthe* CONNECT -
ING” state, as discussed in the next section. This completes the Tier
Configuration process.

2001/ Oct 02
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Tier 1D I-I vl This form tells the XPoint soft-
ware where the Host CPU is

located on the network. Run the
Network_Config utility to modify
the actual network settings of
IP Address I'IE|2 I'IEE I'I I'IEEI the Host CPU card located inthe

= = = system’s Master Rack - see Ap-
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Rack Configuration

Note that your system was pre-configured and this step is not necessary
unless you are changing or adding hardware located in one or more racks.

Thefirst step in configuring the system should be to lay out the required
hardware viathe setup menuson the Configuration GUI. Thisshould bedone
prior to actual hardware installation, as the GUI will provide verification of
the proposed configuration, as well as a detailed listing of all hardware,
including location, cabling, and jumpering requirements.

Start uptheConfiguration GUI andlogintothesoftwareasAdministrator.
Select the Configure/ Rack Defs... menu option. Thefollowing form appears.

E‘. Rack Definitions

Rack ID Notes:

Tierld |1 2] [Tiert « The mainrack is always Rack ID 1.
«In some stacked systems, physical

Frack 1d |1 j |F|ack1 Rack #2 may equal Rack ID 3 or 4.
*[JAudio Network satellite racks al-

ways begin at Rack ID 5.

—Card Setup
12 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22
| noDEWICE

B :HALOG INPUT
B 2ES INPUT

B &MALOG OUTPUT
B :Es OUTRUT

B LoGicio

| AUDIOMETWORK
W cTackING

W e

Select a slot number by clicking on one of the above panels to define the card in that slot.

e el Sitmilor, |

Adding a Card to a Rack
e UsetheTier ID and Rack ID spin-edit fieldsto select arack in

g the system. Reminder!
i . . . . Save your changes...

Aot « Click on the appropriate slot in the rack to add a piece of  Udethe File- Savemenu
ggglﬂagu?puutfut hardware. A pop-up menu will appear with alist of available ton. Cig To
Logelt cards (e.g. Analog Input, AES Output, etc.). Switch.

udio Metwarl . . A
clefiy  Click on acard typetoinstall it in the chosen sl ot.

Card Defiritions |
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Card/Signal Definitions

Note that your system was pre-configured and this step is not necessary
unless you are changing or adding hardware located in one or more racks. If
you only need to change the signal Name, see* Sgnal Definition” later inthis

section.

Most cards in the system have user configured parameters. The “Card
Definitions’” form allowsthe user to modify acard’ scurrent settings. To access
thisform, left click onaninstalled card then pressthe” Card Definitions” button

on the bottom of the form.

Audio Network Card Definition

If the selected device is an Audio Network card the following form will

appear:

The “Serial Bus Assignment”
properties are used to define the con-
figurationfor thetwo serial portssup-
ported by the Audio Network cards.
Port-1 and Port-2 refer to the serial
portslabelled asPort-A and Port-B on
the ONI-2001 rear panel of the Audio
Network card. When assigning a port
to a Virtual Serial Bus (VSB) make
sure to set the Master/Slave fields
correctly depending on the types of
devices connected to that port.

The“Audio Network Link to Re-
mote” section is used to define the
partner Audio Network card that is
connectedtothisAudioNetwork card
viaafiber or CAT-5 cable. Note that
if the partner is in a different tier
(multi-tier) the “Tier to Tier Band-
width” field is visible. This field is
used to control the bandwidth of the
AudioNetwork link betweentiersina
multi-tier environment. It determines
the number of TDM’s and Output
Blocks that will be assigned to this
Audio Network card by the software
during the configuration process.

2001/ Oct 02

E‘. Card Definitions

i Location
Tier 1| Tier1 |
Rack [1 3] Rack] |
Cad |13 2] |AUDIO NETWORK =]
rSeriaI Bus Agzignment
~Part-1 Port-2
= Controllers [38400) = Controllers (38400)
= Consoles [9600) i+  Consoles [9600)
o IVSBJ j " Slave L. INDHE j % Slave
Igsnn vl f+ Mstr Igsuu vl = Mshr
—Audio Metwark Link to Femate
Mear End Far End
T 1 | Tierl N = Tier2
Rack 1 | Rack Mame | I'| vl Rackl
|
Card 13 [ ||'|2 vl AUDID NETWORE,
Tier To Tier Bandwidth
’7('“ 16 - 48 v B4

Defines the locations of both ends of an Audio Metwork Link

Cancel |

Eigral [efirtiars
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CPU Card Definition

If theselected cardisaCPU card,
the same form is presented but the
section labelled “Audio Network
Link to Remote” isnot visible. The
Tier, Rack and Cardlocationisauto-
matically filled in for the CPU just
selected. To choose another CPU
location use the “spin edit” fields
(up/down arrows). Serial Port as-
signment works the same as on the
Audio Network card. The default
assignments for the two serial ports
are:

Port 1 = Controllers (38400)
Port 2 = Consoles (9600)

See the Host CPU section in the
Hardware section of thismanual for
details on RS-485 serial communi-
cationswiring.

Output Card Definition

If the selected card is an output card the form at the right appears after

E. Card Definitions

¢ Conbrollers [38400)
= Conzoles [3600)

- INu:une j
IEIEDEI vI

" Slave
o Matr

- INu:une j

~Location
Tier | Tier] |
Rack [T 2] Rackl |
Cad [22 3| |cPU |

[~Senal Bus Assignment

—Port-1 Port-2

Conbrollers [38400)
& Conzoles (3600)

* Slave
) Matr

IE!EEIEI - I

Cancel |

Sigrall i efimtione: |

left clicking on the output card in the RackDefs form:

Click on the button labelled “ Card Definitions’ to modify the output

card parameters. The following form will appear:

E‘ Card Definitions

—Lacation
Ter 1| Tiert |
Rack [T 2] Rack] |
Cad |7 3]  |ANALOG OUTPUT =]

Duplicate Azsignment

I Duplicate Rack I

2] siot |

=

Cancel |

Signal Definitions |

Analog Input
AES Input
Analog Output
AES Output
Logic 10
Audio Metwork,
Stacking

CPU

Card Definitions |

A duplicated output card will map thesameoutput signalsasthecarditisduplicated from.
Theintent isthat any signals routed to the original output card will automatically be routed
to the duplicated output card, since both cards will recognize the command messages
connecting their shared Output Block.

2001/ Oct 02
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Input Card Definition

There are no user definable hardware parameters on analog or BCad 9 |3
digital input cards. However, the form to the right appears after left |
clicking on an input card in the RackDefs form. Analag Input

Click on the button labelled “Signal Definitions’. The Signal |[ansier usu
Definitionsform opensallowing theuser to assign existing signalsto  ||4E5 Output
the selected input card, or to create new signalsfor assignment to the  ||Legic 1D

. Audio Metwork,
selected input card. S ki

Please refer to the Signal Definitions section for details on [|tFU
configuring input signal names, types and logic port association. e g

E™ signal Definitions
Audio Signal Location | Logiz 1/0 |
—#udio Signal Type— Tier Id W Tierl
* Source Fiack 1d W Rlackd
[Signab—————| (" Destination Card # Card Type Circuit #
Id!33 Ei Left m .i\naloglnpu m
ot Defined Right [ 2] mogzpu - =
Localionlm £ Il;loogrlzlm it [Eenter ll 3, I‘- E‘i
I ' Steren st S e W W
= 51 Suraund Fight S W m
| 7= I [ 2
Apply | Cancel I ALzziagn to Contrallers |
Viewing Defined Source & Destination Signals B Card Properties
The “Card Properties’ form provides a way to quickly | Fropsrie
determine which signals have been mapped to a particular Ses N
input or output card and if any spare audio channels are Do
available. o
Select the Configure/ Rack Defs... menu option to view ' NewsRm2 |
agivenrack. Y ou may now query any input or output card by 5 i B
right clicking onitslocation. A form similar to theone onthe 2 %
right will be displayed showing all signal names associated o
with the card. Notice that there are 16 circuit numbers S0 e
displayed, which correspond to the 16 physical audio chan- M HewsPnf |
nelsavailableonthecard. Mono signalswill occupy 1 circuit, 1 News Rmé
Stereo signals will occupy two circuits, 5.1 signals will 12 MNewsRmé |
occupy six circuits. Note that 5.1 signals may span across :j o
cards. The order of the signal components displayed (i.e. T/
Left, Right, Center, etc.) always follows the configuration T
entered on the * Signal Definitions” form. -
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Configuration Rules and Recommendations

The following rules and recommendations should be considered when
configuring the hardware (most arerequired to ensure proper clock connec-
tion between racks):

1. Thefirst CPU ineachtier mustresidein Rack ID 1, Slot 22. A failover
CPU may be placed anywhere elsein Rack 1D 1.

2. Inany remoterack (Rack IDsgreater than 4), thefirst Audio Network
card connecting back to alocal rack (Rack ID 4 or less) must be placed in
Slot 1.

3. Remote racks may only be connected to local racks via Audio
Network cards. Any number of Audio Network cardsmay be used, but they
must all connect to local racksinthe sametier (no cascaded remotetiersare
alowed).

4. If thereis more than one local rack within atier, then all local racks
must contain a Stacking card. In racks 2-4, these cards should residein slot
1or22.

5. Inamulti-tier configuration, Audio Network cardsareused to connect
each Satellitetier totheHubtier. All theseinterconnecting cardsmust reside
inlocal racksin eachtier. In addition, oneinterconnecting Audio Network
card in each Satellitetier should residein Rack 1D 1, Slot 1.

Completing the Configuration

When all hardware has been added in this manner, press Apply on the
menu. The GUI will validate and complete the configuration. If any
warnings or invalid entries have been made, the Configuration GUI will
prompt the operator for corrections.

Saving Your Configuration

At thistime you should also save the configuration file to your default
location: select File/Savefromthe Main Menu. Next, send thisconfigura-
tionfor permanent storage on the Host CPU card by selecting theFile/Send
Cfg To Switch menu option.

Config.txt File

Once a final configuration has been made (Apply button clicked), an
ASCII file, called * config.txt”, containing all of the configuration detailsis
createdinthedefaultdirectory. GotoFile/ Saveto select adefault directory.
A message box, similar to the one shown below, appears notifying the
operator that thisfile has been created.

*Point

Device Configuration Details YWiitken To ASCH File:: C:\Program Filegi\wheatstone'<Point'config, bt
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Using any text editor or word processor open thisfileto view the configura-
tion listing. This document provides a listing of al configured hardware,
including location, cabling, and jumpering details. A partial example of this
listing is shown below:

Note: Slot/Rack ID's are 1-based.

Note: Slot ID #1 == Left-most slot in rack when looking at front of rack
Note: Do not map the serial ports of failover CPU's to devices. If afailover
occurs, the CPU will use the same definitions used by the failed CPU.

Tier[1] Configuration::
Rack[1] used 9 of 32 TDM's
Rack[1] used 9 of 32 OB's

Rack[1] Slot[3]= Analog Input
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[4]= Analog Input
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[6]= Analog Output
Diagnostics Info::
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[7]= Analog Output
Diagnostics Info::
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[8]= AES Input
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[9]= AES Input
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[11]= AES Input
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[13]= Audio Network

(OB - Output Block)

TDM used by thiscard =4
Proxy TDM ID used by thiscard =4

TDM used by thiscard = 3
Proxy TDM ID used by thiscard = 3

OB used by thiscard =4
Proxy Block ID used by thiscard =4
hardwireTDM used by thiscard = -1

OB used by thiscard = 3
Proxy Block 1D used by thiscard = 3
hardwireTDM used by thiscard = -1

TDM used by thiscard = 2
Proxy TDM ID used by thiscard = 2

TDM used by thiscard =1
Proxy TDM ID used by thiscard =1

TDM used by thiscard =0
Proxy TDM ID used by thiscard = 0

multi-tier bandwidth = 64 Wires

Must Connect to::

Partner Tier ID* =2
Partner Rack ID* =1
Partner Slot ID* = 1

COM PORT 1::
VSB 1
M aster

*Location of Partner
Audio Network Card that
is connected to this Au-
dio Network Card via a
fiber or CAT-5 cable.

9600 (baud rate)

2001/ Oct 02
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COM PORT 2::
Console Bus
Slave

9600 (baud rate)
SW5-1 = OFF (Local)
SW5-2 = ON (Primary)
SW7[1,2,3,4] = 0000 (Rack ID) (0 = OFF, 1 = ON)
Set SW5-3 asfollows:: OFF=48Khz , ON=44.1 khz
Set SW5-4 asfollows:: OFF=fiber, ON=CAT5

Diagnostics Info::
Diagnostics Info::
Diagnostics Info::
Diagnostics Info::
Diagnostics Info::
Diagnostics Info::
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[14]= AES Output

Diagnostics Info::
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[15]= AES Output

Diagnostics Info::
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[16]= AES Output

Diagnostics Info::
Diagnostics Info::
Diagnostics Info::

Rack[1] Slot[22]= CPU

TDM used by thiscard =5
TDM used by thiscard =6
TDM used by thiscard =7
TDM used by thiscard =8
OB used by thiscard =5
OB used by thiscard =6
OB used by thiscard =7
OB used by thiscard = 8

OB used by thiscard = 2
Proxy Block 1D used by thiscard = 2
hardwireTDM used by thiscard = -1

OB used by thiscard =1
Proxy Block ID used by thiscard =1
hardwireTDM used by thiscard = -1

OB used by thiscard =0
Proxy Block ID used by thiscard =0
hardwireTDM used by thiscard = -1

SW7[1,2,3,4] = 0000 (Rack D) (0 = OFF, 1 = ON)

COM PORT 1::

XY Controller Bus

Slave

38400 (baud rate)

COM PORT 2::

XY Controller Bus

Slave

38400 (baud rate)
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Signal Definition

Up to 512 separate source and destination signals may be defined viathe
Configuration GUI (up to 2048 in multi-tier installations). To add or edit a
signal from the GUI’s main grid, right click on one of the Source or
Destination signalsand select “Modify Signal Definition”. Todefineasignal
whilein the Configure/ System/ Rack Defsform, click on an input card and
press the Sgnal Definitions button. In either case the following form will

appear:

Audio Signal Location | Logic 140 I

ChudoSignal Tope | Tierld [T 2] Tel
S Rackld [T 2| ekl
" Destination Card Card Type Circuit #
Left I? 3‘ Analog Input |1 vl
News Bim i~ Mot Defined Right I? ﬂv finlog Input |2 ﬂv
£~ Logic [0 Only
LocationIF\ak'l A3  Mono [Eeriter I'I 3, g I'I 5
7‘ ey Lt S aur I'l Evl I" vl
£ 5.1 Surround Biaht Sumaund I'l vI I'I vl
I LEE |1 > 1 >

Azzign to Controllers |

Apply | Lancel I

Eachsignal isautomatically assigned aunique Signal | D number. For each
Signal ID number the following parameters can be configured:

e Sgnal Name: Enter 8 Character name displayed on XY controllers and
Xpoint GUI.

* Location: Enter optional 8 Character description of signal’slocation.
» Audio Sgnal Type: Choose Source or Destination.
e Format: Choose Logic I/0O Only, Mono, Stereo, or 5.1 Surround.

» Audio Signal Location Tab: Defines the signal’s physical location - Tier,
Rack, Slot, Circuits.

*Logicl/O Tab: Mapsupto six routablelogic port signalstothe current audio
signal. AlsousedtodefineLogic /O signalsonly. Seethe*Configuring
Logic I/0” section for details.

Most of these parameters are self explanatory. When defining the audio
signal location, remember that X Point circuitsareequivaenttoasingleaudio
channel. Every audio card has eight stereo channels (8x2 channels = 16
circuits).

Note that signals may be virtually mapped to locations that do not
currently have appropriate hardware. These * virtual ” signals exist in
software, but may not be used until appropriate hardware is added to the
defined locations. This feature allows a set of default signal names to be
provided independent of hardware configuration.
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Configuring Logic I/O

Overview

TheL10-2001 adds 12 programmablelogicinput and 12 output functions
per card. Theadditionof logicl/O addsapowerful level of complexity toyour
Wheatstonerouter and care must be exercised during configuration to ensure
the proper results. It isimportant to understand that there are two primary
ways to configure the physical logic ports in software - routable logic or
trigger ports. Which type you choose depends on the particular application.

Routable Logic

Routablelogicallowsthe user to makelogic signal crosspointsinthesame
way audio crosspoints are made. Routable logic may be configured as
independent “L10 Only” signals (e.g. switch inputs and solid state relay
outputs) or, up to six logic input or output signals may be mapped, or
“piggybacked”, onto audio signals.

Independent “L1O Only” logic signals may be cross connected just like
audio signals. An external switch or relay closure wired to activate alogic
input may be routed to control device A, B, C etc. asrequired. The duration
of the solid state relay output follows the duration of the input signal thus
alowing for latched or momentary applications. LIO Only Sources are
typically crossconnectedto L 10O Only Destinations, but mappedlogicsignals
may be cross connected to independent logic signals aslong as the assigned
logic functions match.

M apped | ogic signal senabl ethe user to automatically routeuptosix logic
signals along with an audio source. When an audio source is routed to a
destination, all logic mapped to the source deviceis automatically routed to
thedestinationdevice. Themapped logic /O configuration greatly simplifies
the management of control signalsin avariety of scenariosincluding multi-
recorder control, backup automation switch-over and studio sharing applica-
tions.

Trigger Port Logic

Triggered portlogicisaspecial classof logicl/Othat usesaGPIl or smple
switch closure to fire a predefined Salvo or to make a temporary audio
crosspoint. When alogic input port has been configured as atriggered port,
thecorresponding output port isdedicated asatally-back function. Tally-back
is provided as means of confirming that the salvo has fired or a temporary
audio crosspoint has been made. Triggered port logic isconfigured using the
L1O Card Definitions form. Please see Configuring Triggered Port Logic
later in this section.
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Routable Logic Signal Definitions

Therearetwo typesof routablelogic signals- Logic /0 Only or Mapped Logic1/O.
All routablelogic signalsmust first be defined using the Signal Definitionsform. To add
anew routablelogic signal right click on asourceor destinationsignal, then click Modify
Signal Definitionto openthe Sgnal Definitionsform. Thefollowing form should appear;
click on the Logic 1/0 tab to view the logic parameters:

E‘ Signal Definitions =] I
Audio Signal Location  Logic 140 |
_'s‘_t*diso Signal Type| Enabled Tier FRack Card Card Type Pairt Direction  Invert  Function
F L4 ource
Signalb || " Destination A H |1 3' |2 5' o ||1 3' g s | o |W:lv
T | uosz — [ 2] 23] Il e e o EE|
Namelm ~ Mot Defined Liogs m |'I vl |22 vI ||1 vi o[ | ~ ISlart 'l
IR  LogclOony | Lows [ 2] [ 2] 23] e d |
ocation
R | ;S;T:D vaws I [1 2] 32 23 I e |
C 5tsumud | Lows T 2] [ 2 23] IS | |
; Define ... |
Apply | Lancel | AssigntoEontrollersl

As with audio Sources and Destinations, each signal is automatically assigned a
unique Signal 1D number. For each Signal D number, the following parameters can be
configured:

« Sgnal Name: Enter 8 Character name displayed on controllers and X point GUI
 Location: Enter optional 8 Character description of signal’slocation

» Audio Sgnal Type: Source or Destination will already be selected

e Format: Choose Logic I/0O Only, Mono, Stereo or 5.1 Surround

« Audio Signal Location Tab: Definesthe audio signal’ s physical location - Tier, Rack,
Slot, Circuits (not used for Logic 1/0 Only signals)

e Logic I/0O Tab: Maps up to six routable logic port signalsto the current signal.
» Enabled -L10#1 through #6, check to activateupto six LIO’s
 Tier, Rack & Card - identify physical location of logic card
* Port# - choose one of 12 available physical ports
* Direction - In or Out - selects input or output port type
* Invert - flipsthe normalled port state (i.e. N.O. to N.C.)
Example - To add asingle logic input function to a Source signal:
* Click on the L1O#1 Enabled checkbox.
e Select thelogic card’ s physical location in arack.
» Choose one of the twelve available logic ports on the card.

e Pick adirection; control outputs from a device connect to the logic card input ports,
control inputs to a device connect to logic card output ports.

* Invert - leave unchecked unless you need to change a port’ s normally open behavior.

« Function - Select afunctionname, e.g“ Start” . Notethat both the Sourceand Destination
signals must have the same function names enabled in order to complete the circuit.
Please see Defining Routable Logic Functions below for more information.
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Defining Routable Logic Functions

M apped logicand Logicl/O Only signalsrely on common function names
as away of “knowing” which physical logic inputs need to control which
physical logicoutputs. Whenyou maplogicsignalstoanaudiosignal or create
“logic only” signals using the Signal Definitions form, you must provide a
unique logic Function for each L10# enabled. When you make a crosspoint
between a source and destination, the software checks the list of logic
functions associated with the source against the list of logic functions
associ ated with the destination and cross connects any logic signalswith the
same “Logic I/O Type’ name.

Logicfunctionsarecreated fromthe Logic I/O Typesform. Upto 50 logic
functions may be defined. First, open the Sgnal Definitions form by right
clicking on asourceor destination signal inthe GUI’ smaingrid, thenclick on
Modify Sgnal Definitions. Click on the Logic I/O tab, then click on the
“Define” buttoninthelower right corner to openthelLogic

I/O Types form shown below:

« D - staticvaluefrom 1to 50, cannot bechanged. Usethe || SIEEIIHRITES P [=] E3
ggr /down arrows to scroll to the desired function num- a i 3

« Name - Be sureto assign each function aunique nameto Hame [Stan
avoid potential confusion when mapping logic func- oedens O —
tions. Names may be up to 8 characters|ong. . & o G

* Precedence - always set to “Controller” for logic card =
applications. “ Device” settingisreserved for futureuse.  Device et el

* Disconnected Output State - Choose the desired state to
leave the output in when this function is disconnected. R

afce

Choices are OFF (open), ON (closed) or Current Value Apel

(last known state).

k,'f Logic |0 Properties

Viewing Defined Logic Signals

Assoriated With XPoint | Directly Triggsred |
Input Parts

The*“Logic IO Properties’ form provides away
to quickly determine which logic signals have been

Siwitchl Start

Output Parts

#Puoint Signal Function *Paint Signal

Opta 1

Function

Start

assigned to a particular logic card and if any spare

1 | il | \
. . 2 Switcha Start 2 Opto 2 Start

|Og| c pOI’tS are available. 3 Switch3 : Start : 3 Opio3 : Start }
Select the Configure/ Rack Defs... menu option T e e e
toview agiven rack. Y ou may now query any logic s S| s | s e e
card by right clicking onitslocation. A form similar e e | e TR
totheoneontheright will bedisplayed. The“ Asso- s e sE || 7 i sa|
ciated With Xpoint” tab displays all mapped and | ‘& swieie | s || & omes || s |
routable logic signals on the card. The “Directly 3 swchd | smt || 8 omes | s |
Triggered” tab displays all of the Triggered Port | 1o swihio | st || 10 | opetn || St
assignments on the card. 1 Swichll | St || 11 Opell | Stat |
12 swiem2 | set || 12 opot2 || s |
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Configuring Triggered Port Logic

Triggeredlogic portsenablethefiring of salvosor temporary audio connections
from a GPI or simple switch closure. When an input is configured to be atriggered
port, itscorresponding output isautomatically assignedtobeaTally-back. Configu-
ration of Triggered ports is done through the L1O Card Definitions form.

To open the LIO Card Definitions form, log on as Administrator and navigate
totheMainMenuitem Configure/ Rack Defs. Select the Tier and Rack location and
left click onthelogic card to be configured . Click onthe* Card Definitions’ button
at the bottom of the Card Type form. The following Card Definitions form should
bevisible:

. . B™ Card Definitions
The"Location” sectionatthe | Lscaton
top of the form indicates the Ter 1| Tierl |
physical location of the LIO- S i |
2001 logiccard. The“Triggered | D 3
Port Assignments’ section al- B
lows up to 12 pairs of logic in- || e Fetsssenmen i
put/output ports to be config- [ sue  cavesien insia ousind o e e
ured. Logic ports on this card | 1 Flsaver ol [ 2 i leae | o u
whichhaveaready beenconfig- | e[ Za® [ 2 Newhmi|[f 2]  Peds | 0| 2 ird
ured as routable logic will ap- | ar [ Har [ 3 i = [FoEnl e
pear to be grayed out. Ny BTN = i = = I
Thefollowing form descrip- | 51 7| o = FEE = E
tionincludesparametersthatmay | & 1 dar [ 3 = |EEEr) & F
be configured: | Hal [ 3 e | B E
« Input Port - indicates which | 2~ dor I = I
physical port isbeing config- | = ! rloo = I
ured. o] Her [ 2 N = | g | 10 5
1 Hal [ = 1 = ) 11
» Salvo check boxes - assigns 2] Tl E Ilj I P I - E
input port to fireasalvo.
° Salvot- U; dr;)p dsoglvn li ta abr - sppy | Cancel | Logic /0 rl Signais |
row to select a Salvo to be

fired.

» Temporary Connection check boxes - assignsinput port to temporarily connect a
source to adestination (also temporarily disconnects the current source).

e In Signal - use the up/down scroll arrows to select the temporary source signal.
e Out Sgnal - use the up/down scroll arrows to select the effected destination.

 Port Sense (Edge) - choose “+” to trigger on alow-to-hi input transition, choose
“-” to trigger on a hi-to-low input transition.

 Output Port - indicates which physical port isused for Tally-back.

* Invert Feedback State checkbox - flips the normally open behavior of the Tally-
back output.

Once the Triggered Port Assignments have been defined, press the “Apply”
button to complete the configuration. The “ Logic I/O Only Signals ” button is
provided for convenience and opens the “Signal Definitions” form. This may be
useful to quickly un-assign mapped logic ports, making them available for Trig-
gered Port assignment.
page 4 -18

2001/ Oct 02



XPOINT SOFTWARE SETUP GUIDE

Signal Locking

To lock a signal, right click on one of available output channels on the
crosspoint grid and select “Lock Connection”:

That crosspoint output signal becomeslocked asindicated by red linethrough
the signal on the GUI display and shown on form below:

& MainForm . M=l ES
Fie User Configure Wiew Help Diagnostics

Inp! ITZ'1 513 sociated Output I z]

 Dutput _ITm 515 | Agsociated Input |T1r1 53
Sigral Viskilly [ALL ] Legend..

TirlsE £

T1rls &

T1rls14
T1r1s16
T2r1sh
T2ris?
T2r1sa
T2r1s15
T2r1s17
TZris18
T2r1s14
T3rls7
Tarlsh
Tarls10
Tarlis11
L]

|7 | CoONMECTING |

_,H

Wiew Log
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Salvo Definition

Macro control of the 2001 router isaccomplished by creating and firing
Salvos. A Salvo is simply agroup of cross connects, disconnects and “do
nothings’ that occur when the selected Salvo is fired. Each Salvo has a
unique name and can be programmed to be visible to any hardware XY
controller or XY C GUI.

TodefineaSalvo, usethe Configuration GUI and enter Salvo Edit Mode
by selecting the View/ Salvo Edit... menu. The operator may then chooseto
modify the grid connections in an existing Salvo, or use the Salvo tool bar
icons to rename an existing Salvo or to create a new one. By making and
breaking connections on the crosspoint grid, the operator buildsup a Salvo
definition. The order in which Salvo actions are created determines the
“playback” order. It is important to disconnect a source routed to a
destination signal that haslogic attached before routing the sourceto anew
destination to avoid illegal logic state conditions.

When completed, theoperator |eaves Salvo Edit Mode, at which point the
newly defined Salvosare availablefor use. If theapplicationisconnected to
aswitch (ON-LINE mode) the new Salvo definitions are automatically sent
totheswitch. Itisagoodideato savethenewly created Salvosonthe PC by
choosing File/ Save... from the main menu.

Note that clicking on the Delete Salvo icon in the Salvo Toolbar will
initially delete all the connectionsdefined in a Salvo; asubsequent click on
this button will delete the Salvo from the Salvo list. Thisisauseful way to
clear out an existing Salvo and then redefine the connections within that
Salvo. To cancel changes made to a Salvo selectView /Cancel Salvo Edits
from the main menu.

An example of Salvo Edit mode is shown below:

®MainForm M= E

Fle User Configue Yiew Help Diagnostics

Input [EAS Zway | Assacioted Dutput -

2001/ Oct 02

Savo [Satvel o & <-Salvo Tool Bar
Ouput [Hetniin | Assccistedinput [NowsStud * Rename Salvo

[ALL - Toeec * New Salvo

e Clear/Delete Salvo

Hontin : Caution!

Hotln2i .

i | Ayel_lowllnethrough acon-
DNz in - nection means theconnec-
Etfiat ' M _ tion will be switched OFF
|isorsin il SIS | ] when the Salvo is fired.
12N Rect S| k -

LMG Rect m

h RG] | (|

e B [ ] [ [ ]|

fews & ‘ B [ [ [

Ra0! T T e

P TEEEEE

B T

R3 D6 T

R3 D7

R3 D8 —

R3 DA =

i 3

|/ B sevoeom | i
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XY Rack or Console XY

CO n t ro I I er CO n fl g u rat I O n E".XY Controller Configuration
To configure ahardware based XY Controller, the o

operator must first log-into the GUI asan Administra- N ]

tor. Next, select the Configure/ Controller Configura- ;

tion menu option, which will display the form at the Name [Fi &

right: Add[ess[% [1
For each XY Controller in the system, provide a

name, aunique RS-485 addressbetween 1 and 64. Note ~Signal Visibilty

that the XY controller addresses wer e pre-configured

in hardwar e at the factory and their unique addressis ‘ C Miew Al & Wiew Subset

momentarily displayed on power up. See the “ Hard-

ware’ chapter for addressing detailsif necessary.

Also decide whether each controller will have ac-
cess to the entire |/O signal space, View All, or just a dopy | Cancel |
subset, View Subset. If asubset is selected, thefollow-
ing form will be displayed:

E‘!Eﬁignal Subsets Ei=] E3
The next step is to set the K,

Input, Output and Salvo visibil- " Input
ity options by choosing Input, Contraller Name [P Air H  Output
Output, or Salvo. Next highlight " Salva
the desired signal(s) or salvo(s)
intheleft column, then click on Asailable [nput Signals Azzigned Input Signals
the single right arrow box (>) [SDNIGZE | Chd Witk
found between the columns. In ISDN1997 Cornix1Ln
order to make all signals or sal- S el
vosvisibleclick thedoubleright JonesNet EAS Zwiay
arrow (>>) box found between LHAE

LM K ain
thecolumns. Theleft arrow but- LM Saint
tons are to remove signal(s) or Eemﬂgea

. H EWE hm

salvo(s) from the visible list Mews Rim? > |
found in the right column. News Fim3

Mews Bmd

Mews Bmb < |

Mews Bmb

M ezl ay

MewzStud o |

Prd1 AUD

Prd1 PGM

Prd2 AUD

Prd2 PGM

Prd3 AUD

Prd3 PGM

Prdd AUD |

Apply | Cancel |
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Console Configuration

Tomap crosspoint output signal sto consol einput channel sthe operator must
firstlogintothe GUI asan Administrator. Then select the Configure/ Console
Interface menu option, which will display the
following form:

Each modu| ei n aconso| eisi dent|f| ed Vi athe

“Consoleld” and“ Slot Number” spineditboxes, [2eanseles |

The user can select from any of the available Conscleld [1 =]
router output signalsand assignasignal to Source
A and another signal to Source B of aconsole’s Slot Number [1 2] Flush Entire Map. . |
input module. The input signal (if any) that is
currently connected to the sel ected output signal
ISdISpI ayed inthe“ln S|g Name’ text box. This —Attach Output Signal To Module - Source A
isthenamethat will appear onthemodule’ sLED OutSig#  Out SigName In Sig Name
display once the map has been sent to the switch [More >] or [Nore Gl
software. As the module’s Source button is
t099| ed between sourceA and SOUI'.CG B ’ theL ED —Attach Output Signal To Module - Source B
names displayed on the module will togglewith OwSigh  OutSigName S

it. INDnej or INu:une w| S I

The Active Consoles menu item determines
the range of console addresses the router will _
communicate with. Choices are First, Last and Ll
Default console ID’s. The active console range
should be set to the smallest number of consoles
to avoid unnecessary system communication latency.

FRemove Conzole From Map... |

Special Functions - Console Locks

If acrosspoint output signal is mapped to aconsole modul e and that module
is“ON AIR”, that crosspoi nt output signal becomesconsol e-locked, asindicated
by ablue line through the signal on the GUI display. When asignal is console-
locked its connection to a crosspoint input cannot be changed. To change this
connection, take the module “OFF AIR” then choose a different source.

Whenever asigna isremoved from the console map, any “ON-AIR” locks
areautomatically removed. Thispreventsaconsole-lock from being “ stuck on”
with no way to removeit.

Console Presets

If aconsole hasthe ability to save aPreset, the switch softwarewill savethe
current connection information for all output signalsthat are currently mapped
to that console. The next timethat consol e activatesthat preset the connections
that existed at the time the preset was saved are restored. However, if amodule
is ON-AIR when the Preset is taken, that connection will not be made. This
ensures that activating a preset will not disturb any ON-AIR signals.

If the user changes the crosspoint-output-signal-to-console mapping, the
Presetsfor that console may beinvalidated. The user should go through and re-
save the presets on that console after changing the console map!
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XY GUI Controller Configuration

In order to configure an XY GUI the operator must first log-in to the GUI
asan administrator. Then select the User / XY GUI Setup menu option, which
will display the following form:

E". Signal Subzets =]

% |nput
Contraller Mame IXY GUI j = Output

= Salva

Axailable [nput Signalz Azzighed Input Signalz

T2rs2 T1rlz3
T2rs3 Tirlzd
T2rl=4 Tirlz8
T2r1=10 T1rlz4
T2r=11 T1rs11
T2r=13
T2rls14
T3rs2
T3
T3rl=4
T3r=h
T3ars12
T3
T3arls14 <
T3rs=15 =
T3rs=16
Tdrls2 i
T3 —
T4l =4
T4rl=h
Tarls6
T4r1=10
T4r1=11

T4r1:13 LI

Apply | Cancel |

| v

The next step is to set the input, output, and salvo visibility options by
choosing Input, Output, or Salvo. Next highlight the desired signal(s) or
salvo(s) in theleft column, then click on the single right arrow box (>) found
between the columns. In order to make all signals or salvos visible click the
double right arrow (>>) box found between the columns. The left arrow
buttonsaretoremovesignal (s) or salvo(s) fromthevisiblelistfoundintheright
column. Clicking the Apply button will save the visibility options.
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Main Menu Summary

Thefollowing is asummary of all the available menu choices when logged into
XPoint asthe Administrator.

File Menu

Open : Opensthe Load Configuration form, load previously saved configuration
elements for off-line viewing/editing or download to Host CPU.

Save : Opens the Save Configuration form, save any or all changes.

Send Cfg To Switch : Initiates download of currently loaded configurationto the
Host CPU module. Use this to update the system hardware with config changes.

Exit : Exitsthe XPoint program.

User Menu

Logl n/LogOut : Opens the XPoint Log-in form if currently logged out.

ChangePassword: Allowsthe Administrator to changethe XY C or Adminaccess
level Log-in passwords.

XY GUI Setup : Used to configure source/destination signal visibility of this
machine when logged in at the XY C access level.

Configure Menu

System : Configure TCP/IP network and Host port parameters.

Rack Defs: Defineinstalled hardware parameters on arack by rack basis. Allows
user to “see’, define and configure all installed cage hardware.

Controller Configuration : Used to define and configure hardware based XY
controllers present in the system. Access XY C Sgnal Visibility editing here.

Console I nterface : Used to define and configure optional Wheatstone console
input channel display mapping.

View Menu
Mode-OffLine: Select OFF-LINE to edit configuration. Be sure to Save configu-
ration prior to returning ON-LINE.

Mode-Online: Initiates network connection to Host CPU, Uploads Host configu-
ration once connected. View real time status of all crosspoints.

Mode-Salvo Edit : Create, define and edit Salvos in this mode.
Zoom 1x-2x-3x : Zoom in and out of XPoint grid.

Help Menu

How To... : Opens help hintstext file.
About : Shows X Point software revision.
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Diagnostics Menu

View App Log : Opens network communications activity log. Can save log

to afilefor technical support purposes.

& Xp. Log - Hotepad
File Edit Search Help

27 Bep 2002 08:23:18 Sending Msg a5as

27 Sep 2002 09:23:25 R¥-STATUS-MSGID 12535
27 Sep 2002 09:23:35 Switch Yersion 1.32

27 Bep 2002 08:23:38 Sending M=g a5as I
27 Sep 2002 09:23:38 Sending M=g a5as

27 Sep 2002 09:22:48 Sending Msy a5as

27 Sep 20032 09:23:58 Sending M=y a5as

27 Sep 2002 09:24:05 RX-BTATUS-M3GID 12535
27 Sep 2002 09:24:05 Switch Version 1.32

27 Sep 20032 09:24:08 Sending Msg a5a5

27 Bep 2002 08:24:18 Sending M=sg a5as

27 Sep 2002 09:24:28 Sending Msg a5as

27 Sep 2002 09:24:38 Sending Msg a5as

27 Sep 2002 09:24:45 RX-ETATUS-MSGID 12535
27 Bep 2002 09:24:49 Switch Version 1.32

27 Bep 2002 09:24:48 Sending Msg a5as

27 Sep 2002 09:24:58 Sending Msg a5a5

27 Bep 2002 08:25:08 Sending M=sg a5as

27 Sep 2002 09:25:18 Sending M=g a5as

27 Bep 2002 09:25:26 RX-ETATUS-MEGID 12535
27 Sep 20032 09:25:36 Switch Version 1.32

27 Bep 2002 09:25:28 Sending Msg adad

27 Bep 2002 09:25:38 Sending Msg a5as

27 Sep 20032 09:25:48 Sending Msg a5as

27 Bep 2002 08:25:58 Sending Msg a5as

27 Sep 2002 09:26:05 RM-STATUS-MSGID 12535
27 Sep 2002 09:26:05 Switch Yersion 1.32

27 Sep 20032 09:26:08 Sending M=y a5as

27 Bep 2002 09:26:18 Sending Msg afad

27 Bep 2002 09:26:28 Sending Msg a5as

27 Sep 2002 09:26:38 Sending Msg a5as

2

View Switch Status : Lists all active installed hardware, card firmware

revisions.

witch_status_txt - Notepad

File Edit Search Help

[_ [0 ]

Firrmweare Rev# of Anlg-Output card in Tier-1 Rack-1 Slot17 =2
Firrweare Rev# of Anlg-Output card in Tier-1 Rack-1 Slot16= 2
Firrware Rev# of Anlg-Output card in Tier-1 Rack-1 Slot146=2
Firrweare Revs# of Anlg-Output card in Tier-1 Rack-1 Slot14 =2
Firrmweare Reva# of Anlg-Output card in Tier-1 Rack-1 Slot13=2
Firmweare Rev# of Anlg-Output card in Tier-1 Rack-1 Slot12=2
Firmweare Rev# of Anlg-Output card in Tier-1 Rack-1 Slot11=2
Firrmweare Rev# of Anlg-Input card in Tier-1 Rack-1 Slotk8 =1
Firmweare Rev# of Anlg-Input card in Tier-1 Rack-1 Slok7 =1
Firmweare Rev# of Anlg-Input card in Tier-1 Rack-1 SlokB =1
Firmweare Rev# of Anlg-Input card in Tier-1 Rack-1 Slok5=1
Firmware Rewv# of Anlg-Input card in Tier-1 Rack-1 Slot-4 =1
Firmware Rewv# of Anlg-input card in Tier-1 Rack-1 Slot-3=1
Firmware Rewvi# of L¥DS card in Tier-1 Rack-1 Slot1 =1

Error with device in Tier-1 Rack-2 Slot17

Error with device in Tier-1 Rack-2 Slot16

Error with device in Tier-1 Rack-2 Slot14

Error with device in Tier-1 Rack-2 Slot14

Error with device in Tier-1 Rack-2 Slot13

Error with device in Tier-1 Rack-2 Slot12

Error with device in Tier-1 Rack-2 Slot-11

Errar with device in Tier-1 Rack-2 Slot-3

Errar with device in Tier-1 Rack-2 Slot7

Errorwith device in Tier-1 Rack-2 Slot-6

Error with device in Tier-1 Rack-2 Slot-5

Error with device in Tier-1 Rack-2 Slot-4

Error with device in Tier-1 Rack-2 Slot-3

Error with device in Tier-1 Rack-2 Slok1

Error with }vC-Address=6

Error with ¥vC-Address=8

Switch Yersion 1.32

Firrweare Rev# of Anlg-Output card in Tier-1 Rack-1 Slot17=2

B

Reset Switch : Initiates a Host CPU reboot. Use this function with caution!
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Glossary

The terminology used in this manual is defined as follows:

e Channel- A single,monaural audio stream. The 2001 can switch up
to 512 discrete inputs to 512 discrete outputs (256 x 256 stereo) per
tier.

« Signal- Information from a single audio source. A signal may take up
one (mono), two (stereo), or six (5.1 surround sound) channels.

e TDM - Time Division Multiplex bus. The 2001 backplane consists of
32 16xTDM busses (hereafter referred to as “TDMSs”).

«TDM Slot- Each TDM bus has 16 multiplexed “slots” available, which
can each carry one channel of audio data (i.e. single tier maximum of
512 mono TDM slots).

e Chassis or Rack A single 2001 backplane.
* Local Rack- Rack ID 4 or less.
* Remote Rack Rack IDs greater than 4.

*GUI (pronounced “goo-eeejrefers to the Windows XPoint program
Graphical User Interface.

* XYC GUI - refers to the XPoint program running in XY controller
mode.

e Master Rack- The first rack in a 2001 Switch, which must contain the
controlling CPU for the switch.

« Slot - A position within a rack where a single card is located.

e Tier - A single 2001 switch, which may consist of multiple remote and
local chassis that are controlled by a single CPU card in the master
chassis.

e Multi-Tier - A grouping of 2001 switches connected in a “star”
configuration. The CPU card in the Hub of the network computes how
to connect signals between the individual tiers.

e Hub Tier - The central switch in a 2001 Multi-Tier environment - not
to be confused with an Ethernet Hub.

» Satellite Tier- One of up to fourteen 2001 switches connected to the
hub in Multi-Tier environment.

e Salvo- A logical grouping of connections that may be made by the
operator via a single action (on the Configuration GUI, XYC GUI, or
XY Controller).
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The following terms apply to switch configuration:

« Switch ID - A unique identifier assigned to each 2001 switch. Used in
multi-tier configurations (described below).

e Rack ID- The physical chassis ID number. The master chassis is always
identified as Rack ID 1. Local chassis connected via Stacking must
have IDs lessthan 5. The CPU card drives Rack ID onto the backplane.
Stacking Cards have a dipswitch that identifies the card as Rack ID 1,
2, 3, or 4. A card with ID 2, 3, or 4 will drive that Rack ID onto the
backplane. Audio Network cards also have a dipswitch that will drive
the Rack ID when the card is configured for a remote rack. The Rack
ID’s for remote racks must be inthe range of 5 - 16. Note that Rack ID’s
are zero based so that a dipswitch setting equal to 99 is Rack ID 1,
dipswitch setting of @1 equals Rack ID 2, etc.

e Slot ID - The physical slot number in each chassis (humbered from 1-
22). Backplane wiring defines a card’s slot ID. A CPU card must be
in Rack ID 1, Slot ID 22.

e TDM ID - This indicates the TDM bus to be used. There are up to 32
TDMs in each chassis, labeled from 1-32.

« TDM Silot ID - Within each TDM there are up to 16 discrete channels
which each take up one “slot” within the TDM bus. An Input card has
16 available channels that are mapped 1:1 to the available slots.

e Channel ID - Channel IDs within a chassis run from 0-511. Input
Channel IDs are assigned consecutively across TDMs (i.e. TDM 0 has
Channel IDs 1-16 onit, TDM 1 has Channel IDs 17-32, etc.). Output
Channel IDs are assigned directly to the output devices.

» Signal Type Each input and outputin the 2001 is associated with a type
of signal. These include mono, stereo, or surround sound. The impor-
tance of this information at configuration time is the number of
channels each signal consumes. Mono signals use 1 channel; stereo use
2; and surround sound uses 6.
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Configuring the 2001 Switch
Network Parameters

Caution! Your system has been preconfigured at the factory for a default
IP address 0f192.168.1.160. Incorrect use of this utility program can cause
system malfunction. Check the IP address label inside the master rack
before making changes. Please consult Wheatstone support if you are
having trouble connecting your system to a network.

In order to communicate to the 2001 Switch, appropriate network param-
eters must be loaded. Since the GUI cannot communicate with the switch until
these parameters are set, a special method for configuring the switch is
necessary.

There are several constraints on the switch configuration that were made
to simplify the installation, while still providing the flexibility to connect the
switch to existing customer networks. Here are the list of constraints:

1. The switch and any attached GUIs must exist on the same subnet. The
switch has no ability to route across subnets.

2. If dynamic address allocation is used on the network (e.g. DHCP), the
switch must be given a “permanent” address allocation. In order to allow the
switch to run on simple networks or at sites with little system admin support,
dynamic address allocation schemes (such as DHCP or BOOTP) were not
used to provide an IP address to the switch.

The following steps are required to provide the necessary configuration
info to the switch (this only has to be done one time):

1. From any DOS or Windows PC on the same subnet that the switch will
be on (in other words, with no routers between the PC and switch), run the
Network_Config.exe program.

2. The first prompt is: *Default Values
Enter Number of Tiers [1].................: 1
Enter the total number of tiers in the system (1 for a single tier system).

3. Enter Tier #1 address [192.168.0.160]...192.168.1.160

Enter the IP address reserved for the specified switch on your network. This
address must be unique within the network. Tier #1 is the hub of a multi-tier
system.

4. Enter Tier #1 TCP Port [50012]............ 50012
This is the TCP port number to use for the command connection. It can be
changed in the rare circumstance that it conflicts with another port in use on
the GUI PC. The default can almost always be used.

5. Steps 3 and 4 are repeated for the number of tiers specified in step 2.
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6. Enter Network Mask [OxFFFFFFOQ]............EEFEFFO0
OXFFFFFFOO = hexadecimal FFFFFFOO = 255.255.255.0 dotted decimal

Note: DoNOQOT enter the Ox base identifier.
Enter the network mask for your subnet. See your system administrator if
you’re unsure of the proper value. The default will work for most simple,
localized networks.

7. Enter GUI IP address [192.168.0.212].....192.168.1.212
Enter the IP address of the GUI used to communicate to the switch. This
address must be on the same subnet as the switch. Once configured, it is not
necessary to change this value if you run the GUI on a different machine.

8. Enter XYC GUI UDP Port [65555]............ 55555
This is the UDP port number used to broadcast configuration and receive
connections from XYC GUIs. It can be changed in the rare circumstance that
it conflicts with another port in use on the GUI PC. The default can almost
always be used.

9. The program then repeats the following prompt for each tier configured
in step 2:
About to configure Tier #1...
1. Make sure this is the only tier currently connected to
the local network!
2. Press <RETURN> when ready to proceed...

The configuration parameters for the specified tier are now UDP broad-
cast, and should be received by the switch (make sure only the appropriate tier
Is connected to the network turn off the power or disconnect the Ethernet cable
on any other switches). If a debug terminal is attached to the switch, a
confirmation message is printed. The process is repeated for each defined tier.

10. Reboot the CPUs for all the reconfigured switches, and the new
network parameters should be in effect.

Note: Ifany spare CPU’s are provided, tetwork _Config.exeprogram
must be run while the spare is active in order for it to receive the appropriate
network parameters.
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Failover CPU Configuration
and Operation

Overview

The Bridge 2001 may optionally incorporate a Failover CPU backup
system. This system is designed to ease the transition back online in the event
of a master CPU failure. Note that depending on the failure mode of the CPU
the transition may or may not be fully automatic and may require intervention
by the system engineer. Further, a PC running the configuration GUI in
Administrator mode must be running at all times to ensure that the latest
crosspoint connections are passed to the backup CPU.

Software Requirements

Both CPU -2001 cards installed in the master chassis must have the same
switch software and FPGA revisions installed on them.

Hardware Requirements

Two CPU-2001 modules must be installed in the master chassis of the
system. Special versions of the CPU-2001 cards which have the on-board
backplane termination resistors removed must be installed for failover CPU
operation. In addition a terminator card must be installed in Slot 21 at the right
end of the master chassis. The primary CPU card will be installed in Slot 22,
the backup CPU will be installed in slot 20.

Ethernet Connections

Both the primary and backup CPU cards must be connected via ethernet
to the same network and subnet. The CAT-5 cables used will be the “straight”
version wired as described in the CPU-2001 chapter of this manual.

Serial Ports

In some configurations, the RS-485 serial ports on both the primary and
backup CPU’s may be parallel, however special attention must be given to
termination to ensure that the RS-485 bus is not overloaded. Optionally, the
user may elect to simply move the cables or A/B switch the RS-485 ports in
use in the event of a primary CPU failure.

AES Sync

If you are synchronizing the Bridge 2001 to an external AES reference
clock, be sure to make connections to both CPU’s AES SYNC inputs. Note
that to ensure impedance matching, do not parallel the AES inputs or outputs,
provide dedicated AES drivers/receivers.

2001 /3ul 01 page A—-6



APPENDICES

Automatic Operation

In the unlikely event of a primary CPU failure the backup CPU is notified
via backplane logic and immediately requests the latest configuration from the
GUI. The GUI in turn will download the latest configuration including the
real-time status of all crosspoint connections. System control is transferred to
the Backup CPU upon completion of the configuration dump. Switch requests
from hardware or software controllers which happen to occur during the
transition time will be ignored and lost. Master clock backplane signals are
automatically switched to the originate from the backup CPU oscillator (or
optional AES sync) thereby providing continuous operation of audio.

Hot Swapping

CPU-2001 circuit boards configured for failover operation may be hot
swapped.
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Replacement Parts LISt ..o A-9

For the most part there are no user-replaceable parts in the
2001 Switch. A complete list of available components is shown on the
next page. Contact Wheatstone technical support for further informa-
tion.

Wheatstone Corporation (600 Industrial Drive, New Bern, North Carolina,

USA 28562) may be reached by phone at 252-638-7000, fax 252-637-1285,
electronic mail “email@wheatstone.com”.
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REPLACEMENT PARTS — 2001 SWITCH

COMPONENT DESCRIPTION WS P/N
AES-2024/8 DIGITAL 8 INPUT CARD "008312"
AES-2024/16 DIGITAL 16 INPUT CARD "008313"
DO-2001 DIGITAL OUTPUT CARD "008304"
ADI-2001 ANALOG INPUT CARD "008306"
AO-2001 ANALOG OUTPUT CARD "008308"
MIC-2001 ANALOG MIC INPUT/OUTPUT CARD "008316"
HC-2001 HOST CONTROLLER CARD (CPU) "008302"
OAN-2001 AUDIO NETWORK CARD "008307"
CEX-2001 CAGE EXPANSION CARD (STACKING CARD) "008305"
DSP-2001 DIGITAL SIGNAL PROCESSOR CARD FOR D-5.1 SYSTEM "008310"
DSP-2001ND DIGITAL SIGNAL PROCESSOR CARD FOR D-9, G-5, AND G-9 SYSTEMS "008315"
LIO-2001 LOGIC INPUT/OUTPUT CARD "008311"
QAT-2001 QUAD AUDIO NETWORK CARD "008314"
2DB-2001 COMPLETE REAR MODULE WITH TWO DB-25 CONNECTORS "008340"
DB-2001 COMPLETE REAR MODULE WITH ONE DB-25 CONNECTOR "008346"
8BNC-2001 COMPLETE REAR MODULE WITH EIGHT BNC CONNECTORS "008345"
8RJ-2001 COMPLETE REAR MODULE WITH EIGHT RJ-24 CONNECTORS "008344"
ONI-2001 COMPLETE REAR MODULE FOR SERIAL INTERFACE CONNECTIONS "008343"
PWIH-2001 ggl'\\l/I'SII;(E:'g_IIEOIT\IESAR MODULE FOR SERIAL INTERFACE & POWER SUPPLY "008341"
PWI-2001 COMPLETE REAR MODULE FOR POWER SUPPLY CONNECTIONS "008347"
PWI-40 COMPLETE REAR MODULE FOR POWER SUPPLY CONNECTIONS "008383"
CEI-2001 COMPLETE REAR MODULE FOR STACKING CARDS CONNECTIONS "008342"
QCT-2001 COMPLETE REAR MODULE FOR SERIAL INTERFACE & CAT5 CONNECTIONS "008349"

COMPLETE REAR MODULE FOR SERIAL INTERFACE & OPTICAL FIBER M "
QOT-2001 CONNECTIONS 008387

SPS-180 POWER SUPPLY "007231"
SPS-400 POWER SUPPLY "007233"
SPS-40 POWER SUPPLY "007295"
CABLE POWER SUPPLY CABLE "007281"
XPOINT SOFTWARE XPOINT SOFTWARE CD "071796"
MANUAL OWNER'S MANUAL "008397"
TECHNICAL DOCUMENTATION TECHNICAL DRAWINGS BOOK "008399"
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