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photocopy, complete and return to us so that we take the appropriate action. Thank you.

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000



Video Switcher - Technical Manual

w Ref: 2200.5003 Page 3 of 47 Rev: 5.0

Table of Contents

S = 1 =] 0 VA 1 1] 6 1 o3 4o ] USSR 6

O R L - 1 o T T O PP TP PSP TP P UPRTRUPRPYN 6
12 Cautions
1.3 Important Notices

2 Introduction

21 FEATURES ... ei ettt ettt ettt ekttt et e e bt e ekt e 2 bt e bt e ke 444222k e 2Rt e oAb £ 2R s e 22t £ e R bt £ Ee£R b a2 a b e em b e eh e e em s e eR e e e nbeeheeameeehbeeneeenneereeenean 7
2.2 Overview
2.3 Video Switcher Main Board (3100.0006) .........cccuuterutreaueeeriteeerieeeaieeassteeasse e et e st e e ssbee b b e eaaseeeabe e e e b beeass e e et e e e aas e e e e e e nnnes 9
2.4 ARM Processor Board (3100.0004) ......c..uuteiuteauttaitieaietesitteesteee st e as e asbe e e ahe e e e s ae e e ea b ekt h e e eb et be e eh ettt et e e e e e e e 9
2.5 Terminal Baseboard (3L100.0007)......c.ucuuutttaruurtieesiiieeee e ettt e st e e s st e e e e atbe e e e asbbeee e s s asbe e e e e s asb b b et e e et are e e e s anreeeeeaibrees 10
I Y o] o] I o= 14T Y o I © 0T To L= 11 q =SS 11
3.1 Video SWitCher GENEral DESCIIPLION ..ottt ittt ettt ettt ettt b et a et e b bt e e nbe e e st e e bb e e e e e aane e 11
3.2 General Video SWItCher CONNEBCTIONS ....coiutiiiiiiiiit ettt ettt e e e et e b et esb e e et e e bt e nnneeenteees 11
3.3 BalANCEA LINE VITBO ...ttt ettt s e et e s e et e s bt e e s it e e et e e e e e e e e enne e 12
34 (0o - Vg 1A o 1= O OSSPSR PPPOPSPPP 12
35 AT ZLe L=To R =T o T OO TP OPRRRPPIN 13
3.6 Network Topology....... .14
3.6.1 Chain Topology .. .14

3.6.2 Star topology ...

3.7 (DR o] F= 1A T 1 01 - L TP P PP SPPPPPN 16
3.8 Y LoTUT o1 1o T OO PSP PUUPRPPPN 16
3.8.1 General MOUNtING REQUITEMENES ..........uiiiiiiiiii ittt ettt ss e sb et e ettt e ea bt e e ab e e sbb e e e naeeeeaneennee 16
4 System DeSign GUIAEIINES .....ccoi et e e e e e e e e e e e e s s et e eeeeeeeenaannes 17
4.1 | CTod g o U @fo T [ [T o3 o o [ OO PPPRT 17
411 Hardware ConfIQUIAtION LINKS .........uiiiiiiiiiieiiiie ettt e ettt et e e s s e e e e s eabb e et e e esbbaree e s s nnbereeeseabnnes 17
4.1.2 Field Terminations.................... .18
4.1.3 Electrical Connection Symbol......... .19
4.1.4 Earthing & Screening Requirements.. ...20
4.1.5 Power SUPPIY ....ooovveeriiiiiecciieee .21
4.1.6 AV Lo Lol (AT IS (=T I o T= 1l ST PP PP PPPPRPOOE 22
4.1.7 AV Lo Lol (@fo = RSP PP PP PP P UPPPPPRPIOE 22
4.1.8 RSA85 COMIMUNICALIONS .......teeeeitieee e ettt ee st e e ettt e ettt e e s e st bt e e e e et b e et e e s bbb et e e e e s et e e e e esbb et e e e nnsbbee e e e s nnbeeeeesannnnes 22
4.2 (ofeT T T=Tox (o] oI Ko ool oY I =TS O OSSPSR P PP ROPSPPP 23
4.2.1 (1= o T=T = U @fo ] g T=Tet o] 3 PSP RSOPRUPPPRPTN 23
4.2.2 (@1 Fo T WO o T=Tox 1 o o 1RO 24
4.2.3 Star Connections
4.3 Video Switch Threshold CONFIGUIALION .......ciiiiiiiiiiiiiiie e e st e e e s et e e e sananeeee s e 26
4.4 (0 1] LS T= T =Tt 1o L o TSP SPRTPPP 27
44.1 (1= aT=T = U TN o F- 1 ol PP PP UPPPPPRN 28
4.4.2 (DTG =0 V=T PP PO P PSPPI PPPPPPPTPONY 28
4.4.3 AV Lo Lol (@fo = | RSP PP PP PP UPPPPPRPIOE 28
44.4 Video (Twisted Pair). .29
445 ST ol @fe] 141010 g To= Ui o] o FE PP P PP PPPPPPPPTPONY 30
4.5 [ o] (N @] o1 TR 2= 1] 1T o o [P T PP PPPPPN 31
L 0153 = 11 = LA o o SR 32
5.1 [ I=Tod o F Voot I T 1S3 €= UL Lo ] o H ST PPPPR 32
5.2 [ =To g o U [ B] o1 F= A o PP PP TOPPPPPN 32
6 OPErating INSTIUCTIONS ..oouiiiiii ittt e st e e s st b e e e e sttt e e esbbeee e s antneeaeabbeaeenes 33
[ 20 R Yot (a0 1V =To [ =TT PP PPUUPPTPPRN 33
6.2 Ry A AN = 14 1 =TT PP TOPPPPPN 33
6.3 LT L1 o) OSSR SUPRROt 33
6.4 oo ] UL I =T o 1T o L O OSSP UU PPN 33

6.5 Connect

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000



Video Switcher - Technical Manual

w Ref: 2200.5003 Page 4 of 47 Rev: 5.0

6.6 ] 4101 AV o =T SO SREPTPR PRSPPI 33
6.7 (€] = 1o o =T o RSOOSR PRSPPI 33
6.8 Get Settings . .33
6.9 FIFMWANE RESTAIT .....eeeiteieee etttk eh e ekt ookt et eea bt e 4t e e 2o bt e 1h bt e s et e eh bt e e ahe e e e st e e bt e e enneeennneeans 34
6.10 (8T T Lo T Vo I T 4111 U= TSP SO P PP UPPOPRROPROt 34
6.10.1 Manual Updating of Firmware (FLASH MEIMOIY) .....c.uuiiiiiiiiiiie sttt ettt e s e e e e e e s eannees 34
6.11 REGUEST COMIMS TOST 1..uitiiiiiiiiitiit et ettt ettt e ettt e e st e e e ettt e e e sh bttt e e 4 s bbb e e e e s ettt e e ease et e e e s aab kbt e e e enbn et e e e eannneeeenanes 34
6.12 (Get Thresholds) Video Switcher CONfIQUIALION .........oiiiiiiiiii ittt 35
6.12.1 DIEVICE NUMDEK ...ttt ettt et e ettt eea e et e bt ebt et e ean e e e b e e enneeentne s

6.12.2 DC Gain Values (see section 6.13).
6.12.3 AC Gain Value (see section 6.13)

6.13 Tuning the Video Switcher With an OSCIIOSCOPE .....c..uiiiiiiiiiii e 37
6.13.1 Review the SYStem hIEIAICRY ...........oiui ettt enne s 37
6.13.2 Select Video Switcher .

6.13.3 Calibration Procedure

6.14 Video SWItCher TESt APPIICALION ...o.uiiiiiiiiiiii et e et e s st e e e et e e e e e e e e e s e 39
7 MaintenanCe AnNd TESTINMG ..uueiiiiiiiiee ittt e e e st e e s s tbe e e e e sabeeeeasbbeeeesantaeeeesbbeaaenes 41
S = 10 L T o Lo o [ OO UPUPRPTUPRT 41
8.1 (D= To | g Lo E] £ o T PP PP PP PPPPPN 41
8.1.1 Led Indication (ViIde0 SWItCH STALUS) .......uviiiiiiiiieee ittt e e e e e et e e et ee e e s s nne e e e e s eannnes 41
8.1.2 Power Supply
8.1.3 RS485 COMMUNICALIONS......ocuviieiiiiieirie ettt ettt et e e s et et e s r e e e s e e e et e et eesn e e e san e e e nsreeesneeennnees 43
8.2 [T o] Tt =T gLt o A= T o B =T o T T PP PP OPPPPPN 43
9 Technical SPECITICALION . ..cci et e e e s e e e e e e e e e e e teeeeee e e s e nnneneeeas 44
9.1 Electrical Specification.. .44
9.2 [ I=To] o P LT Tor- ST oJ=Tod | {of= 14 To ] PP PP PP PP P T OPPPPPN 45
9.3 ENVIroNmMeENtal SPECITICALION .....iii ittt e e e e et e e ea bt et e e s e a e e e et e et e e st e e e 45
9.4 CertifiCation AN APPIOVAIS .. ..uviiiiiiiiiii ettt e e e e et e e s 1ttt e e e e e bbb et e e e a et e e et e e e s ae e e e e s 45
9.5 OPEratiNng SPECITICALION .....eiiiii ittt h et o b e et e e a bt e e eh et e ea et e eh b e e eab et ebb e e e neeeeeaneeatee 45
10 N o o 1= o I o= OSSR 46
10.1 Acronyms, Terms and ADDIEVIATIONS ........ii ittt ettt e e 46
10.2 Drawings @nd HIUSIFALIONS .....o.veiiieiiiiiii ettt ettt e e s e e et et e e e sa et e e e s aab bt e e e e nnbe et e e e sannnneee s e 46
10.3 HELP US TO HELP YOU ..ottt ettt ettt b ettt b e bt et e n e bt ekt et es e e n e e e 47

Equation 1 DC Supply Conductor ReSIStaNCe CalCUIBLION. ..........iiueiiiiiiiiiiie et e e e e e eee e 28
Equation 2 Video (Coaxial) Cable LeNgth CalCUIRLION ...........uiiiiiiiiiiee ettt e e e e e e e e e e st e e ee s e 29
Equation 3 Characteristic IMpedence CalCUIRTION ...........eciuiiiiiit ettt e e et et e et et e e e naeeeeanee e 29
Equation 4 Characteristic IMpedence CalCUIRLION ...........eiiuiiiiiit ettt ra e e et ettt e s eebr e e e nieeeeinee e 30

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000



Video Switcher - Technical Manual

w Ref: 2200.5003 Page 5 of 47 Rev: 5.0

List of lllustrations

Figure 1 View of all Vide0 SWItCNEr COMPONENTS. .......ciiiii ittt ettt et e e se e e e e st e ekt et e e ebe e e e beeeenneesnnen 8
Figure 2 Video SWILCREI IMAIN BOAIT .........ceitiiiiiee ettt ettt ettt e eh e o et e o1k bt e hb et ek bt e e ee e e e e st e ek bt et e e ebe e e e beeenneesnnne s 9
FIiQUre 3 ARM PrOCESSON BOAIM ........eeeiiiieittieiete ettt ettt ettt ettt e ettt e h et ea e e o2t e e 41kt eeae et ek bt e e ee e e e e et e ek bt et e e e ebe e e e beeenneennne s 9
Figure 4 Video SWItCher BASEDOAIT............coiiiiiiiiiiiiie e e et e e e ehb et e e e s bbb e e e et e et e e ensbnn e e e e s e 10
Figure 5 RetaiNiNg ClIP OPEIALION .......ocitiiteei ittt ettt ettt e e s e e e et e e e sk be et e e e 4 s b b e e e e e sttt e e e ehba e et e e s an bt be e e e annbb et e e e ssbaneeeennnes 10
Figure 6 Video switcher Power and RS485 COMNECLIONS ........uiieiiiiiitieiiiiiiie e eeiit et e ettt e e st e e e et e e e st et e e s s bbb e e e e aanbb e e e e e ssbaneeees e 11
FIgUre 7 BalanCed LINE VIGO0 .........uiiiiiiiiie ittt ettt ettt e e e et oo e 1kttt e a4 sttt e e e ettt e e e eh ettt e e s n bbb e e e e e nbb et e e e nsbnneeeennnes 12
Figure 8 Typical Chain NetWOIrK TOPOIOGY .......ccuuttitiieiiie ittt ettt et sh et e et e e sa e e sttt e e bt e sa et e eabe e e ekt e e s e e eabn e e e naeeensneenene 14
Figure 9 Typical Star NEtWOIK TOPOIOGY ......c.iuertieeiiitiiee ittt e et e ettt e e st e e ettt e e e ehba e et e e s anb b e e e e ennbe et e e ensbnneeeenanes 15
Figure 10 Terminations & HArAWAIE LINKS ...........eiiiiiiiiie ittt ettt ekt e e sae e e eab e e et bt e s e e e ebn e e e naeeeenbeenene 17
Figure 11 Electrical SChematic BIOCK DIAGIAM ......c..uuuiieiiiiiiiie ettt sr ettt ettt e e st e e e et e e e es b et e s s aab e e e s e esbe e e e e e sabnreees s e 19
Figure 12 Power Supply ArrangemeENnt DIAGTAIM ..........oiuie ittt ettt ettt et est e et e e sa bt e eab et e st bt e e sae e e aabe e e ekt e e e ab e e e ebneeesaeeeesneeanne 20
Figure 13 Video POWEr SUPPIY CaBIING........ciiiiiiiiiiiiiiieee et e s e e e et e e e ettt e s st e e e e anbe et e e e ssbnneeee s e 21
Figure 14 Video switcher power and RS485 CONNECHIONS. .........uutiuiiiiiiie ittt ettt e et e e seeeeeanee e 23
Figure 15 Typical Chain NetWOrk COMNECLIONS. .......i.uttiiiiiiiiiit ettt et srae et e e s e e e e et e e e sab et e e s s anb b e e e e annbb et e e ensbnneeeennnes 24
Figure 16 Typical Star NEtWOrK CONMNECLIONS ........coitiiiiiie ittt ettt ea et e et e e sa b e e et ek b et e sae e e ea bt e e et bt e ab e e e ebn e e e naeeenaneennne 25
Figure 17 Firmware FIash MEMOIY SOCKEL...........iiiiiiiiiie ittt se e e et e e bt et e e sbb e e e naeeeeanee e 34
Figure 18 Power SUPPIY DIAGNOSHC CRAM........c.uiiiiiiiiiie ittt se ettt e et e et ettt e sb e e e ea bt e e b e e ab e e ebn e e e naeeeeaneennne 42
Figure 19 RS485 Communications DIagnOSIC CHaIt ...........uuiiiiiiiiii it e s e e e e e e e sabae e e e e s e 43

Table 1 Video SWItCher ASSEMDIY PArtS LISt.......c.cuiiiiiiiiiieiiie ettt ea bt e et et e e ab e et eebe e e e e e e e s bb e e eeenneeean 8
Table 2 Video driVEr NG FECEIVETS. ..........oiiiiiiiii e e bbb e e s b e s s b e s b e e s b e s bbb e s he s b e s s e s be e b 13
Table 3 Star NETWOIK TOPOIOGY . ......coiuueieteiiiiiie ettt e bttt ekttt e e 4ottt e e e ekt et e e eas b e et e e 4o s et e e e e bbb e et e e bbb ne e e s snbeeeeeennnnnes 15
Table 4 Video Switcher Main board Configuration Links (Refer t0 FIQUIE 2) .......oiouiiiiiiiiiiiieeiiiiee ettt e e 17
Table 5 Baseboard Configuration Links (REfEr 10 FIGUIE 4) .....io ittt ettt 17
Table 6 Video Switcher Baseboard Terminal DESCHPLIONS .........ciuiiiiiiiiiiieie ettt e et eeeees 18
Table 7 Star NEtWOrk CONNECHIONS. ........cuiiiiiii i b et e e sb et sb et e s be et e s beebeeere e 25
Table 8 Default HArdWAre LINK SEINGS ........ioitieiiiee ittt ettt ekt eh et e ettt e e h e e e ab e e bt e ebe e e e eabe e et bt e s e enneees 26
Table 9 Default TRIESNOIA SEHINGS ... ..uviiiiiiiiiee ettt ettt e e e et e e et e et b et ee e 4o b et e e e e ebb b e e e e esbbnbe e e s snbeeeeeenabnees 26
Table 10 Typical cable 1ENGLS (24Y SUPPIY) .. .eeeiiiieiiiiie etttk etk et e et e e e a e e e et et eebe e e eabe e et e e e e ennnes 27
Table 11 AWG CONVEISION TADBIE ......c.coiiiiiiiiiiiiic e e s sb bbb sbe e b s b be e ete e 27
Table 12 Video (Coaxial) Cable CharaCteriStCS ........uuiiiiuiiiiiiiiiiie ettt e e ettt e e s ot e e e e etb b e et e e bbeeee e s snbeeeeeanannees 29
Table 13 Video (Twisted Pair) Cable CharaCteriStICS ...........iiiiiiiiiiiiiiiie e e e e et et e e ree e s snbeeeeeenannees 29
Table 14 RS485 Communications Cable CharaCteriStiCs ............cuiuiiiiiiiiii i 30
Table 15 LED Status DIagNOSHIC CREAIT. ...ttt ettt sa et e b bt e st e e et e e e h e e e et e e bt e ebb e e e ean e e e bt e e sneeennees 41

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000



J

Video Switcher - Technical Manual

Ref: 2200.5003 Page 6 of 47 Rev: 5.0

1 Safety Instructions

For the correct and effective use of this equipment, to maintain safety and avoid hazards it is essential

that you read and understand these instructions and act accordingly BEFORE installing, operating or

maintaining the equipment.

1.1 Warnings

For UK installations BS/EN60079-14 ‘Electrical Installations in Hazardous Areas' and
BS/EN60079-17 'Inspection and Maintenance in Hazardous Areas' should be strictly observed
where the device(s) are located within the hazardous area (a suitable certified enclosure is
required)

For installations in North America the National Electrical Code (NEC) should be strictly observed
Elsewhere the appropriate local or national regulation should be used

The equipment must be properly earthed to protect against electrical shock and minimise electrical
interference

Repair of equipment should only be performed in a safe area and by trained personnel

1.2 Cautions

Use only approved parts and accessories with this equipment.

To maintain safety standards, installation, commissioning and regular maintenance should be
performed by qualified personnel.

1.3 Important Notices

Pay attention to the guidelines given throughout this document.
If in any doubt ask your local sales representative or contact Micropack (Engineering) Ltd

Micropack (Engineering) Ltd take no responsibility for installation and/or use of its equipment if this
is not in accordance with the appropriate issue and/or amendment of the manual.

Micropack (Engineering) Ltd reserve the right to change or revise the information contain herein
without notice and without obligation to notify any person or organisation of such action.

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000
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2.1

Introduction

The Micropack CCTV Flame Detection System Video Switcher is used to interface from up-to
twenty CCTV Flame Detection Cameras to any of four video outputs for routing to the operator
console(s). The video has been designed specifically for the CCTV Flame detectors and is compatible
with the CCTV RS485 communications network.

Typically the operator will manually select the camera they wished to view from their operator console.
The switcher supports up-to four operator consoles (four video outputs) and handles the video

switching and routing between the camera and the operator.

The switcher also supports automatic video switching on detection of a fire alarm. This allows the

operators display to be automatically updated to show the first up alarm and last up alarm.

The switcher also supports the inclusion of video recording equipment. The switcher automatically
activates the video recorder and routes the appropriate camera video outputs on detection of a fire

alarm.

The video switching logic is fully configurable to meet the client's display and alarm handling
requirements. The switcher allows for the construction of both small and large systems of up-to 4000

video sources.

The switcher has been designed specifically for use in the extreme marine environments experienced

offshore.
FEATURES
Flexibility Compatability
The video switcher allows The Video Switch has been designed specifically for the CCTV flame detector.

configuration of a centralised or
distributed system. Multi-Standard

The video switcher supports both video transmission over coaxial and twisted pair cabling.
Scalability

The system supports up to 4000

Robust and Reliable

field devices.
The Video Switch has been designed for the extreme offshore environmental conditions.

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000
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2.2 Overview
The Video Switcher is a single standalone unit and comprises of three primary components, the Video

Switcher main board, the ARM processor board and the Terminal baseboard:

SN

~.
| S |
N, .
~N
| . |
~N
| . |
~
l .. |
|
Figure 1 View of all Video Switcher components
Table 1 Video Switcher Assembly Parts List
1 Video Switcher Main Board (3100.0006) A Card Guides 2 off
2 ARM Processor Board (3100.0004) B Card Guide Assembly | 2 off M3.5 x 8 pozi-drive screws
- screws 2 off M3.5 spring washers
3 Terminal Baseboard (3100.0007) 2 off M3.5 nuts
Assembly Drawing Key

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000
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2.3 Video Switcher Main Board (3100.0006)
The video switcher main board is an industry standard Single Euro Card, shown below:

) <—DIN41612 Connector
Main board power LED (Into Baseboard)

FRONT=—> Hardware Configuration Links

ARM Processor Board
Connectors (CN2 & 3)

Figure 2 Video Switcher Main Board

2.4 ARM Processor Board (3100.0004)
The ARM processor board plugs into the video switcher board and contains the video switcher

firmware (software programme), shown below:

View from underside View from topside

Main Connectors

U18 Firmware Flash

Memory Socket ARM Status LED

Indicators (2 off)

) Manual Firmware
S485 Drivers Restart Pushbutton
(2 off socketed)

FRONT

Figure 3 ARM Processor Board

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000
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25 Terminal Baseboard (3100.0007)

Typically the video switcher is connected to a chassis or DIN rail mountable terminal card, called a
baseboard. For baseboard mounting details refer to the attached drawing reference 2200.6005. The
baseboard shown below is a 48 way terminal board (3100.0007):

4 N

Hardware Configuration Links

Terminals 1 to 28 Terminals 29 to 56

Figure 4 Video Switcher Baseboard

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000
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3.1

3.2

Application Guidelines
The following information is intended to outline how the video switcher can be applied and how

networks should be arranged.

Video Switcher General Description

The video switcher has twenty independent video input channels and four video outputs, any of the
video inputs can be switched to any or all of the video outputs. The video inputs can be used to
cascade multiple video switchers together to form a larger switcher array. For example a single video
switcher is 20 inputs with 4 outputs, two video switchers are 36 inputs with 4 outputs, etc. Each video
input supports either balanced line (twisted pair) or coaxial video inputs, video outputs support only
balanced line drive. Balanced line video allows up-to 6 devices to be connected on a single
transmission line (a single twisted pair cable), this is referred to as a multi-drop. Large networks of
video switchers are constructed by connecting video switchers together in either a chain or star
network topology. This is described later. Note Channels 17 to 20 were formally referred to as

Loop-inputs 1 to 4, these may now be used for both camera inputs and loop-inputs.

General Video Switcher Connections

The video switcher communicates to its parent Hub on the RS485 interface using the COMMA485
protocol. Video routing is performed by the master Hub, that is to say that all video switchers are dumb
slave devices that are unaware of the video routing topology and rely on the master Hub to direct the

video routing. The power supply, RS485 communications and a typical CCTV Detector connection is

shown below:
¥ 1| % B | 56
24Vdc Supply Breaker v_| Supply Network RS485
0 2 oV CH.1 LTR Address CH.2 A 55
RS485
A - . 3 | A | rsags | @ Oh1 Supply | OV | 54
Parent HUB S Twisted Pair CHA CH2 [77
B 4 : Ch.2 . 53
Video * o -
i i +| 5 | +A A | 52
Dlsplay_ Termln_al or Twisted Pair CH.A VIDEO SWITCHER CH.D
parent video switcher | -| 6 | -A | Output Output | 4p | 51
7 | +B B | 50
CHB | oo EQgm CH.C
X 8 B Output Output | .5 | 49
Video
S s T [ [ Jena T
Detector Twisted Pair el (s
(Video Output) 10 — — 10| 2| Mmeut ch.2 put | 41 | 47
11 25 | +A | cHa7 l:l l:l Ch.3 CH20 | A | 32
@ LK4 Video Termination | 12 26 | -A | INPUt | LTR - Line Termination Input | 4a | 31
Resistors
27 | +B | cH.18 | DCgm - Video DC Gain cH19 | B | 30
28 | B Input | EQ gm - Equalisation Gain Input B | 29

Figure 5 Video switcher Power and RS485 connections

Note, the example shows a CCTV detector using a balanced line connection.

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000
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3.3

3.4

Balanced Line Video

Each of the video switcher inputs (and outputs) supports balanced line transmission using a simple
twisted pair cable. Between two and six balanced line video devices can be connected to the
transmission line with no spurs or loops. The connection of balanced line video is very similar to

RS485 communications as shown below:

Balanced Line Video Drivers (max 5 off)

Balanced Line \/ \/
Video Drivers ‘ ‘

150R 150R
LTR LTR

Balanced Line
Video Receiver

Balanced Line
LTR: Line Termination Resistor Video Receiver (1 only)

Figure 6 Balanced Line Video
The intended transmission line is a single 150R twisted pair line terminated at both ends in its
characteristic impedance (i.e. 150R line termination resistors fitted at both ends). Only detectors and

video switchers have a multi-drop capability.

Coaxial Video

The video switcher inputs support coaxial cabling, note that the video switcher outputs are always
balanced line and must be converted to a coaxial interface using a suitable converter, such as the
Micropack model VTP4. The coaxial braid is connected to the video switcher -Video input, the signal
conductor is connected to the video switcher +video input.
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Video Devices

The Micropack CCTV Flame detection system supports both balanced line and coaxial transmission of

video signals. In general, "commercial of the shelf' (COTS) equipment only supports coaxial video.

The Micropack video converters (VTP4 and BNC4) are intended as interfaces to or from 75R coax

equipment, as shown in the table below:

Table 2 Video driver and receivers

Video Devices Coaxial Line Line Multi-drop
or Balanced Receivers Drivers Support
Line (Input) (Output) (Ouput)
Visual Flame Detector Both (output) X
Video Switcher Both (input) X
Coax (BNC) to Balanced line Converter (BNC4) Coax to BL X X
Balanced Line to Coaxial Converter (VTP4) BL to Coax X X
Display Terminal (monitor or PC) Coaxial X X
Video Recording Device Coaxial X X
Conventional CCTV Camera Coaxial X X
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3.6

3.6.1

Network Topology
The network must be arranged as a strict chain and / or star topology. Generally the display terminal,

video recording device or other control system will reside at the apex of the network.

Chain Topology
Where more than sixteen CCTV detector video inputs are required, each being either single detectors
or multi-drop loops of detectors, connecting multiple video switchers together as a chain network can

extend the video switcher for up-to 68 detector loops.

=
—]
nn_———r— A i
DISPLAY VCR DISPLAY
A Displays B
Unused
@7“6 VS
@7“6—[ VS J
Key
D: Video Device (driver)
@7x20 VS VS: Video Switcher

Figure 7 Typical Chain Network Topology

A typical network is shown above, note the example shows the maximum of four video switchers. The
video switchers are chained together by connecting four video inputs (Ch.17 to 20) of the first video
switcher to the four video output channels (Ch.A to D) on the second. This is repeated for all video
switchers connected as a chain. There are restrictions on the depth of the network as the video signal
is marginally degraded as it passes through each video switcher. This can be repeated up-to a

maximum of four video switchers.
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3.6.2  Star topology
Where the system requires multiple standalone networks connected to a central station or where more

than 68 detectors are required in any single area then the star topology should be considered.

DISPLAY DISPLAY
A B
VS
(star
Point)
vsa Xle;@

VS5
Example of
chain slave

— network

@—xzo vs1 L ovs x16 D

( : b x20 vs2 Cvs B D

( : }——x20 vs3 Cvs 0 D

Figure 8 Typical Star Network Topology
The Star network is shown above, note the example shows five star networks VS1 to 5. The first video
switcher forms the star point to which up-to five networks of slave video switchers are connected (each

network can be further star or chain networks - example shown dotted above) as shown below:

Table 3 Star Network Topology

Star Point Video Switcher Slave Video Switcher(s)

Output Channels A to D Connection to display terminal(s) or parent video switcher
Input Channel 1 to 4 Slave 1 : Output Channels A to D

Input Channel 5to 8 Slave 2 : Output Channels A to D

Input Channel 9 to 12 Slave 3 : Output Channels A to D

Input Channel 12 to 16 Slave 4 : Output Channels A to D

Input Channel 17 to 20 (LP.1to 4) Slave 5 : Output Channels A to D

Note: Unused inputs can be used for detectors
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3.7

3.8

3.8.1

Each of the five star networks can be either a single slave video switcher, multiple slave video
switchers arranged as a chain network or slave video switcher arranged as another star network.
There are restrictions on the depth of the network as the video signal is marginally degraded as it
passes through each video switcher. This can be repeated up-to a maximum depth of four video
switchers. Unused inputs on can be used for CCTV detectors.

Display Terminal

The display terminal or video recording device is connected to the apex of the video switcher network.
Up-to four display terminals can be connected to the video switcher on video output channels Ato D. It
is not possible to route video signals to a display terminal connected to any other point within the
network. Generally a VTP4 is required to interface to these devices since they only support coaxial

video inputs.

Mounting

The video switcher can be mounted in the following methods:

Direct Chassis Mounting (using the four mounting points)
DIN Rail Mounting (using the optional carrier)

Rack Mounting

General Mounting Requirements
The following guidelines have been based on operational feedback, reflecting commonly experienced

problems, which can be traced to a failure to observe the following:

Ensure the mounting position is free from vibration or movement
Prevent accidental knocking or forcing acting on the connections
Isolate as far as possible from local electrical interference sources
Ensure ease of maintenance access to the equipment

In enclosed spaces ensure adequate ventilation/dissipation is allowed to ensure that the equipment operates within its
specification under the worse case conditions

All these issues are of crucial importance to a successful installation and they should be afforded great
attention during the detailed design, construction and commissioning phases of the work.
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4 System Design Guidelines
The following guidelines are intended to assist with the electrical design and engineering of systems for

use with the video switcher.

4.1 Electrical Connections
The electrical connections and hardware configuration links are located on the detector baseboard, as

shown below:

Hardware Links

Terminals 1 to 28 < > Terminals 29 to 56

Figure 9 Terminations & Hardware Links

N J

4.1.1 Hardware Configuration Links

The video switcher main board has 4 hardware configuration links, one per output channel (A to D).

Table 4 Video Switcher Main board Configuration Links (Refer to Figure 2)

Link Signal Link Function / Description State if Link Not Fitted State if Link Fitted
J1l LTR Video output channel A Line Termination Link | Not Terminated 150R Terminated
J2 LTR Video output channel B Line Termination Link | Not Terminated 150R Terminated
J3 LTR Video output channel C Line Termination Link | Not Terminated 150R Terminated
J4 LTR Video output channel D Line Termination Link | Not Terminated 150R Terminated

The baseboard has 2 hardware configurable links, one per RS485 channel.

Table 5 Baseboard Configuration Links (Refer to Figure 4)

Link Signal Link Function / Description State if Link Not Fitted State if Link Fitted
J5 RS485 RS485 Channel 1 Line Termination Link Not Terminated 120R Terminated
J6 RS485 RS485 Channel 2 Line Termination Link Not Terminated 120R Terminated
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Field Terminations

There are 56 field terminals available, these have the following function:

Table 6 Video Switcher Baseboard Terminal Descriptions

Terminal | Signal Terminal | Notes / Comment
1 Channel 1 +24V Supply Out 56 Channel 2 RS485.B
2 Channel 1 OV Supply Out 55 Channel 2 RS485.A
3 Channel 1 RS485.A 54 Channel 2 0V Supply Out
4 Channel 1 RS485.B 53 Channel 2 +24V Supply Out
5 Channel A +Output Driver 52 Channel D -Output Driver
6 Channel A -Output Driver 51 Channel D +Output Driver
7 Channel B +Output Driver 50 Channel C -Output Driver
8 Channel B -Output Driver 49 Channel C +Output Driver
9 Channel 1 +Input Driver 48 Channel 16 -Input Driver
10 Channel 1 -Input Driver 47 Channel 16 +Input Driver
11 Channel 2 +Input Driver 46 Channel 15 -Input Driver
12 Channel 2 -Input Driver 45 Channel 15 +Input Driver
13 Channel 3 +Input Driver 44 Channel 14 -Input Driver
14 Channel 3 -Input Driver 43 Channel 14 +Input Driver
15 Channel 4 +Input Driver 42 Channel 13 -Input Driver
16 Channel 4 -Input Driver 41 Channel 13 +Input Driver
17 Channel 5 +Input Driver 40 Channel 12 -Input Driver
18 Channel 5 -Input Driver 39 Channel 12 +Input Driver
19 Channel 6 +Input Driver 38 Channel 11 -Input Driver
20 Channel 6 -Input Driver 37 Channel 11 +Input Driver
21 Channel 7 +Input Driver 36 Channel 10 -Input Driver
22 Channel 7 -Input Driver 35 Channel 10 +Input Driver
23 Channel 8 +Input Driver 34 Channel 9 -Input Driver
24 Channel 8 -Input Driver 33 Channel 9 +Input Driver
25 Channel 17 +Input Driver (LP.1) 32 Channel 20 -Input Driver (LP.4)
26 Channel 17 -Input Driver (LP.1) 31 Channel 20 +Input Driver (LP.4)
27 Channel 18 +Input Driver (LP.2) 30 Channel 19 -Input Driver (LP.3)
28 Channel 18 -Input Driver (LP.2) 29 Channel 19 +Input Driver (LP.3)
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Electrical Connection Symbol

For convenience the following electrical schematic block diagram is used to represent the video switch:

1 |24V | supply
2 oV CHl
3 | A | Rs485
4 B CH.1
S | *A | CHA
6 A | Output
7 | *B | CHB
8 .8 | Output
9 | *1 | CcH1
10 | 1 | Input
11 | «2 | cH.2
12 | -2 Input
13 | *3 | CcH3
14 | 3 Input
15 | +4 | CcH4
16 | -4 | Input
17 +5 CH.5
18 | = Input
19 | +6 | cHe6
20 | -6 Input
21 | +7 | cH7
22 | 7 Input
23 | *8 | CHS8
24 | -8 | Input
25 | *A | CH.17
26 | - | Input
27 | +8 | CH.18
28 | -8 | Input

Network Address

LTR

’ ch.l
’ ch.2

VIDEO SWITCHER

DCgm EQgm
L 10 Jena
][ Jone
[ 1 Jens
[ 1 Jcna
[ ][ Jens
[ ][ Jcns
[ ][ Jen7
[ ][ Jens
[ ][ Jcno
[ ][ Jenwo
[ ][ Jennn
[ ][ Jenwe
[ ][ Jens
|:| |:|ch.14
|:| |:|ch.15
[ ][ Jcns

LTR - Line Termination Resistors
DC gm - Video DC Gain
EQ gm - Equalisation Gain

RS485 | B | 56
CH2 | A | 55
Supply ov 54
CH.2 |24v | 53
CHD | A |52
Output | .a | 51
CH.C B 50
Output | +g | 49
CH.16 | 1| 48
Input | 41 | 47
CH.15 | 2| 46
Input +2 | 45
CH14 | 3 | 44
Input 3 | 43
CH13 | 4 | 42
Input w4 | 41
CH.12 | 5| 40
Input | 45 | 39
CH.11 | © | 38
Input +6 | 37
CH.10 | 7 | 36
Input 7 | 35
CH9 | ® |34
Input +8 | 33
CH.20 | -A | 32
Input | A | 31
CH.19 B | 30
Input B | 29

Figure 10 Electrical Schematic Block Diagram
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4.1.4

Earthing & Screening Requirements
It is important to ensure that the system is correctly connected to earth. Incorrect or poor earthing can

adversely affect system operation and may result in video corruption.

The system 0V should be connected to a clean earth at only one point, generally this should be at the
panel power supply (or OV bus bar). Where PC equipment is connected to the video signal, care
should be taken to ensure that the PC s and Panel s power supplies are at the same ground potential.
Even small differences in earth potentials can cause an earth fault current to flow resulting in video
corruption. Where this is not possible either the PC s local supply should be isolated and the PCs
connected to the system clean earth, or alternatively a galvanically isolated video interface should be
used. The Micropack balanced line to coaxial converter (VTP4) can be used so long as the maximum

potential difference between each earth does not exceed +/-7V, as shown below:

- ) —_
JVv
| RS232 to
«— é RS232 to 485 Interface
E 485 Interface
»| VTP4
: | —— = | e—— =
] I s Video I s
5 PC DISPLAY Isolator PC DISPLAY
Local Supply
Mains
s -< Supply
AC/AC Isolator Local Earth
Optional Isolation if PC's Optional Video Isolator(s) to allow
are not powered from the PC's to be powered from local supply
panel supply

System Clean Earth

Figure 11 Power Supply Arrangement Diagram

In distributed systems with multiple DC-DC power supply units all OV supplies must be connected
together to a common clean earth. Where this is not possible each system can either be connected to
a local clean earth so long as the maximum potential difference between each earth does not exceed
+/-7Vdc, alternatively the video signals can be galvanically isolated from the central system. Where
earth fault monitoring is used care should be taken to ensure that the system OV to earth potential is
not exceeded. All video cable screens should be connected to the local clean earth at the control
panel. The screens (and twisted pairs) should be maintained to within 1" (25.4mm) of the terminations
at the video switcher, within all junction boxes and at the control panel. Where unscreened cables are
used for panel wiring, then all cables must be suitably twisted into pairs and video cables should be

segregated from other all signal sources.
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4.1.5

Power Supply

The video switcher has two supply connections, supply 1 & 2, the +24V supplies are diode OR
together and the OV are common within the video switcher. Either or both supplies can be connected.
The supply connects to terminal 1 (or 55) for +24Vdc and terminal 2 (or 56) for OV.

The video switcher requires an absolute minimum supply voltage of 18V, measured at the baseboard
terminals. The system power supply voltage and power distribution should be arranged such that on
the longest cable run the video switcher has a supply voltage of greater than 18V. All video switchers
must share a common 0V supply. In distributed systems with multiple DC-DC power supply units all
0V supplies must be connected together. Where this is not possible the RS485 and Video signals may

need to be galvanically isolated, such as with a fibre optic transceiver.

To prevent RS485 communications or video corruption the maximum volt drop on the OV return must
be less than +/-7V, refer to figure below. Voltages greater than these will exceed the common mode
input range of the RS485 and Video drivers. Power supply cable selection is described in the Power
Supply section 4.1.4.

+Supply

able Volt Drop:

Cable

=

{ : W
et VIDEO SUTUUUURURTS. e VIDEO
5pd HER(S)
HUB(s) >

"
u -+ -VIDEO SIGNAL - - - -
Minimu m | swITC SWITCHER | Supply

J Supply Current’

Cable

=

cable Volt Drop
-— +4V (Max) —

(V=Current x Resistance)
oV Supply

Figure 12 Video Power Supply Cabling
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4.1.6

4.1.7

4.1.8

Video (twisted pair)

The video twisted pair cable is connected to the video switcher +Video signal and the
-Video signal. Currently it is not possible to multi-drop more than one video switcher output using
twisted pair video cabling for details refer to the following sections. The video output channels Line
termination links J2 to J5, located on the video switch main board, should be fitted if the video switch is
either the last of a multi-drop loop or where only one is fitted. A maximum of 6 video switchers can be
connected in a multi-drop loop.

Video (Coaxial)

The video coaxial cable is connected with the conductor to the video switcher +Video signal and the
braid to the -Video signal. Care should be taken when connecting to commercial video equipment as
the Video braid is often connected to the equipment OV or earth. This can result in the supply current
returning through the coaxial cable screen, which may affect the video quality. In such cases the
equipment power supply cables should be increased in size to reduce cable volt drop to a minimum.
Where the video source is the CCTV detector the detector video line termination link J4 should not be

fitted. It is not possible to multi-drop more than one detector using coaxial video cabling.

RS485 Communications

Each of the two channels has an RS485 connection, e.g. terminals 3 (RS285.A) and 4 (RS485.B) for
channel 1. It is possible to multi-drop more than one slave device using twisted pair cabling, refer to
the following sections. The RS485 line termination link, e.g. jumper J5 for channel 1, located on the
video switcher baseboard should be fitted if it is either the first or last video switcher of a multi-drop or
where only one video switcher is fitted. Each video switcher represents one RS485 unit load. A
maximum of 32 devices, either video switchers or other RS485 compatible equipment can be

connected to a single transmission line.
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4.2 Connection Topologies

4.2.1 General Connections

The video switcher should be powered from either a separate supply breaker or where only one video

switcher is fitted from the parent Hub s port supply output. The video switcher communicates to its

parent Hub on the RS485 interface using the COMMA485 protocol. Video routing is performed by the

master Hub, that is to say that all video switchers are dumb slave devices that are unaware of the

video routing topology. The power supply, RS485 communications and a typical CCTV Detector

connection is shown below:

24

L+
24Vdc Supply Breaker o
PA Y
Parent HUB [
B
Display Terminal or ¢ +I
parent video switcher -l
9
10 .
Detector 1
. LK4 Video Termination 12

1 | v | supply
2 |ov | CH1
3 | A | reass
p CH.1
5 | *A ] cHA
6 A Output
7 | *B| cHB
8 B Output
9 | +1| cqa
10 1 Output
25 | *A | cHir
26 A Input
27 | *B | cHas
28 B Input

Network

LTR Address

@ cn1
@ cn2

VIDEO SWITCHER

DCgm EQgm

[ 1[0 Jena
[ I Jen2
LI Jens

LTR - Line Termination
Resistors

DC gm - Video DC Gain
EQ gm - Equalisation Gain

56

RS485
CH2 1 A | 55
supply | OV | 54
CH2 [ 24
v | 53
chp | A 52
Output | 4o | 51
cHe | B 50
Output | .5 | 49
cHae | 1|48
Output | L1 | 47
cH20 | A | %2
Input | 4a | 31
cHi1g | B |30
Input | 45 | 29

Figure 13 Video switcher power and RS485 connections

Note the example shows a CCTV detector using a balanced line video connection.
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4.2.2 Chain Connection
Where more than twenty CCTV detector video inputs, either single detectors or multi-drop loops, are
required connecting multiple video switchers together as a chain network can extend the video

switcher for up-to 68 detector loops.

+ 1 B | 56
v_| Supply h ] Network RS485
24vdc Supply Breaker 5 > Tov] SHt | m Address cH2 [a o
parent HUB LA 3 rsags | chi Supply ZZ 54
B 2 | B | CH1 & oz CHz [ZTg
i i + 5 | +A A | 52
Display Terminal or I CHA VIDEO SWITCHER CH.D
parent video switcher -l 6 | -A | Outout output | 4a | 51
7 | +B B | 50
CHB | peom EQgm cH.C
8 g | Output Output | 45 | 49
9 9 | 1| ch1 LI Jon CHie | 1| 48
e 0 2] ouput | ][ Jcn2 output [ 1 | a7
Detector R
. 1 25 | +a | cnar | L [ Jens cH2o | A | 32
LK4 Video Termination 26 | -A Input | TR - Line Termination Input A | 31
2 Resistors
27 | +B | cpig | DCgm - Video DC Gain cHig | B | 30 [~
Input | EQ gm - Equalisation Gain Input
28| B +8 | 29
|
1|2 B | 56
v_| Supply h ] Network RS485
|| 2 [ov| CH1 | qg Address CH2 [ A | s
e E Rroass | @ Ch1 Supply | OV | 54
\ 2%
2 | B | CH1 & o2 cHz [2Tg
5 | +A A | 52
CHA VIDEO SWITCHER CHD
6 _A | Output Output | 4a | 51 L
712 ] ons | peom coam chc | B | 50—
8 . | Output 9 9 Output | g | 49 J
9 9 | 1| ch1 LI Jons CcHie | 1| 48
W; ) 10 | -1 | Output ch2 ouput [ 11 | a7
Detector —B-
3 25 | +A | cHaz7 ch3 cH2o | A | 32
4 LKA Video Termination 5 26 | -A | MPUt | LTR - Line Termination Input | 4a | 31
Resistors
27 | +B | cH.1g | DCgm - Video DC Gain cHig | B | 30
28 | B Input | EQ gm - Equalisation Gain Input B | 29

Figure 14 Typical Chain Network Connections

The typical connections are shown above. The video switchers are chained together by connecting
any four video inputs (typically CH.17 to 20) of the first video switcher to the four video output channels
(Ch.A to D) on the second. This is repeated for all video switchers connected as a chain up-to a

maximum of four video switchers.
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4.2.3 Star Connections

Where more than 68 detectors are required in any single area the star topology should be considered.

24Vde Supply Breaker |-~

Parent HUB

Display Terminal or
Parent Video Switcher |}

cHar cH20
input nput

cH.1s
Input

Hff

g

ix
|

cHaT CcH20 cHA7 CcH.20
Input Input Input Input

cHis CH.19 cHig cH.19
Input Input Input Input

Figure 15 Typical Star Network Connections
The Star network connections are shown above. The first video switcher forms the star point to which

up-to five star networks are connected as shown below:

Table 7 Star Network Connections

Star Point Video Switcher Slave Video Switcher(s)

Output Channels A to D Connection to display terminal(s) or parent video switcher
Input Channel 1 to 4 Star Network 1 : Slave 1 Output Channels Ato D

Input Channel 5to 8 Star Network 2 : Slave 2 Output Channels A to D

Input Channel 9 to 12 Star Network 3 : Slave 3 Output Channels Ato D

Input Channel 12 to 16 Star Network 4 : Slave 4 Output Channels Ato D

Input Channel 17 to 20 (LP.1 to 4) Star Network 5 : Slave 5 Output Channels Ato D

Note Unused inputs can be used for any video output device

Each star network can be either a single slave video switcher, multiple slave video switchers arranged
as a chain network or slave video switcher arranged as another star network. Upto a maximum

depth of four video switchers.
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4.3

Video Switch Threshold Configuration

The video switcher has two types of user configuration, the hardware links on the main board and
baseboard described previously and the Threshold settings. The device configuration should be
recorded in the project design at a suitable location to ensure that repairs or replacements are correctly

configured.

The video switcher s hardware configuration links configure the hardware for the cabling topology.

Table 8 Default Hardware Link Settings

Baseboard Hardware Links Default Comment

J5 | Channel 1 RS485 Line Termination Link Fitted Line Terminated (120R)
J6 | Channel 2 RS485 Line Termination Link Fitted Line Terminated (120R)
Main Board Hardware Links Default Comment

J1 | Channel A Line Termination Link Fitted Line Terminated (150R)
J2 | Channel B Line Termination Link Fitted Line Terminated (150R)
J3 | Channel C Line Termination Link Fitted Line Terminated (150R)
J4 | Channel D Line Termination Link Fitted Line Terminated (150R)

The video switcher baseboard contains a non-volatile memory, this is used to store all thresholds
settings for the specific location. Should the video switcher (i.e. ARM processor) board be replaced the
replacement will automatically read the baseboard memory and configure itself accordingly. In the
event the baseboard needs to be replaced the replacement will need to be manually reconfigured with

the correct configuration.

The video switcher threshold settings allow the device operation to be configured for the specific

location.

Table 9 Default Threshold Settings

Function/Description Default Comment
Baseboard Address 5200h Set to address

(001h to 1FFh & 201h to FFFh)
DC Gain Values (CH.1 to 20) 47 Adjust for long cable lengths
AC Gain Values (CH.1 to 20) 0 Adjust for long cable lengths

The thresholds should be set appropriately for the installation, refer to get thresholds for details of

thresholds settings.
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The installation and local regulations and standards determine the overall cable specification. This

section specifies suitable cable characteristics to ensure correct operation of the video switcher.

Table 10 Typical cable lengths (24V Supply)

Installation based on 24V nominal Number Maximum Maximum Cable Maximum Cable
supply of Power Length (m) with Length (m) with
Video (W) 2.5mm? Conductors | 6mm? Conductors
Switchers (7.6 ohms/Km) (2.6 ohms/Km)
Video Switcher 0 10 3947 11500
Video Switcher 4 40 113 330

Note increasing the supply voltage to 26V would increase the maximum cable lengths by +40%.

Table 11 AWG Conversion Table

Cross Sectional Area

American Wire

Typical Conductor Resistance per Km (3280ft)

(mm? Gauge (AWG) DC Ohms/Km @ 20°C (approximate)
25 14 7.6
4 11 4.2
6 9 approx. 2.6
10 7 approx. 16
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44.1

44.2

4.4.3

General Guidance

The overall performance and the transmission distance depends on the selected twisted pair cable.
Individually screened twisted pairs offer better electrical immunity. When individually screened twisted
pairs are used the transmission distances are considerably reduced due to the higher capacitance
introduced by the screen. The choice between screened and unscreened pairs is a compromise
between transmission distance and immunity towards noise and crosstalk. When multiple signals are
carried on a single cable the pairs must be individually screened to prevent interference.  Avoid
locating unscreened twisted pair cable parallel to cables carrying high-speed data or high energy

and/or high frequency signals.

DC Power

It is not necessary for the DC power cable to be a twisted pair or individually screened, a 2-core
stranded cable with an overall screen is sufficient. The minimum conductor size is determined by the
cable length, the number of devices on each loop and the maximum allowed voltage drop at the last
device. To prevent RS485 and Video common mode problems this is limited to a maximum of four

volts (4V) on the negative supply (OV).

V (£ 4\/) — VSuin - VCImin
pd 2 Ve = Potential across each conductor (limited to £4V)
Vsmin = Minimum Supply Voltage
, Vdmin = Minimum Detector Voltage (18V)
Vv Pd” N Pd = 18watts per Flame Detector (inc. Heater)
pd s vV or 6 watts excluding Heater
RKm = —Sm'” N = Number of Detector
LKm Lkm = Cable Length In Kilometres
Rcm = Maximum Conductor Resistance per Kilometres

Equation 1 DC Supply Conductor Resistance Calculation

Use the value of Ry, calculated above to select a suitable gauge of conductor, alternatively, to
calculate the maximum cable length from a known conductor resistance swap Ry, and Ly, in the
above equation. The supply voltage and cable cross-sectional area (which equates to its resistance)
limits the maximum cable length, increasing the supply voltage (up-to a maximum of 32V) can

dramatically increase cable length.

Prudence dictates that a cable is selected with a lower resistance than calculated above, with sufficient
allowance for the effects of crimps, terminals and ageing which can increase overall resistance.
Where a single cable cross sectional area cannot be found to satisfy both the needs of the power and
signal conductors consideration should be given to using multiple paralleled conductors of a smaller

cross section for the power.

Video (Coaxial)
The video cable should be low loss (attenuation) 75R coaxial cable with a stranded conductor to

facilitate crimping, such as equivalent to RG59 or RG11, with the following characteristics:
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Table 12 Video (Coaxial) Cable Characteristics
Cable Characteristic Capacitance Conductor Attenuation @ Inductance
Characteristic Impedence Resistance 1MHz
Nominal 75R 62pfim -- -- --
Absolute Limit -- 75pfim <150R 6db --

The maximum cable length is determined by the cable manufacturers attenuation specification,

typically 300m, as shown in the calculation below. Coaxial video cabling generally produces the

highest video quality and allows the use of commercial CCTV video switching equipment.

Lkm = Ajb 5 A(m Ado
_ _ _ _ Am
Equation 2 Video (Coaxial) Cable Length Calculation Lion

4.4.4 Video (Twisted Pair)

= Attenuation Limit (db)
= Cable Attenuation per Kilometre (db/km)
= Cable length in Kilometres

The video cabling should be a twisted pair stranded cable with an overall screen. Where multi-core

cables are used then individual screened twisted pairs are recommended. The cable should have the

following characteristics:

Table 13 Video (Twisted Pair) Cable Characteristics

Cable Characteristic Capacitance Conductor Attenuation @ Inductance
Characteristic Impedence Resistance 1MHz
Nominal 150R 50nf/Km -- -- --
Absolute Limit 90R to 150R 100nf/Km 150R 6db 0.7mH/Km

The maximum cable length is dependent on the cable manufacturers attenuation specification, which is

approximately proportional to conductor size. The characteristic impedance of a transmission line is a

function of the physical dimensions of the conductor and the permittivity of the dielectric (the insulation),

at high frequencies this is approximately equivalent to:

Zo(W) =+/L, C C
Zo

Equation 3 Characteristic Impedence Calculation

= Cable Inductance (mH)
= Cable Capacitance (uF)
= Characteristic Impedence (Ohms)
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RS485 Communication

The RS485 communications cabling should be a twisted pair stranded cable with an overall screen.

Where multi-core cables are used then individual screened twisted pairs are recommended. The cable

should have the following characteristics:

Table 14 RS485 Communications Cable Characteristics

Cable Characteristic Capacitance Conductor Attenuation @ Inductance
Characteristic Impedence Resistance 1MHz
Nominal 120R 50nf/Km -- -- --
Absolute Limit 90R to 150R 100nf/Km 150R 12db 0.7mH/Km

The maximum cable length is dependent on the cable manufacturer attenuation specification, which is

approximately proportional to conductor size. The characteristic impedance of a transmission line is a

function of the physical dimensions of the conductor and the permittivity of the dielectric (the insulation),

at high frequencies this is approximately equivalent to:

ZoW) =L, C

Equation 4 Characteristic Impedence Calculation

Adp
Am

Lim

= Attenuation Limit (db)

= Cable Attenuation per Kilometre (db/km)

= Cablelength in Kilometres
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4.5 Fibre Optic Cabling
Fibre Optic transmission equipment is available from third party companies. Their products are
available commercially off the shelf (COTS) and are intended for use in CCTV and security
applications. Typically the equipment provides simultaneous transmission of up-to four 75 Ohm PAL
Video signals and one channel of bi-directional RS485 communications along a single multi-mode fibre
(62.5/125um).

When selecting suitable equipment care should be taken in selecting the fibre type (single or multi-
mode) and in calculating the optical budget. The optical budget should consider the actual make-up of

the fibre path including:

fibre attenuation per Km (at the transmission wavelengths)
all splices and connectors

rotary couplings/slip rings

the total path length

an allowance for the long term affects of ageing, etc

An example worse case optical budget is shown below:

Fibre Optic L osses 780nm Comment 1300nm Comment
Rotary Coupling Insertion Losses 5.5dB 5.5dB

Rotary Coupling Spectral Variation® - 1.5dB

Splice / Connector Losses® 4dB 8 @ 0.5dB 4dB 8 @ 0.5dB
Fibre Optic Cable Losses’ 3dB 1km @ 3dB/km 1dB 1km @ 1dB/km
Total L osses 1258 T12dB

Transmission Equipment Available Budget® 14dB 14dB

Available Budget 1.5dB 2dB

The available optical budget, after losses, is better than 1.5dB. This is sufficient to allow for the effects

of installation variations and ageing.

! Taken from Focal Inc “fibre optic swivel specification” February 8, 1998

2 Taken from discussion with Focal Inc. engineering staff November, 1998

® Based on maintaining high quality (cut and polished) spliced connections (typically <0.25db)

“ Taken from Anixter Canada quotation 09522 and technical attachments for a typical multi-mode fibre

® Taken from Coe Ltd S-400 technical data sheets (later revised from 12db to 14db)
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5 Installation

Experience has shown that poor installation and commissioning practice may result in an unreliable

control system that is prone to malfunction and unwanted alarms.

5.1 Mechanical Installation

Notes

Consideration should be given to cable entry with sufficient space for looming

When locating the equipment consideration should be given to maintenance access and removal of the video
switcher and / or baseboard for repair or replacement

The mounting should be secure and vibration free

The electronics shall be protected from mechanical damage and external sources of EMI such as X-rays, RFl and
electrostatic discharge

Mount the baseboard. Example of typical mounting arrangements is shown in attached drawing.

5.2 Electrical Installation

The video switcher complies with the EMC requirements. In order to maintain compliance it is

essential the electrical installation be engineered correctly.

Notes

The video cabling must be segregated from cables carrying high-speed data or high energy and/or high
frequency signals and other forms electrical interference

The baseboard should only be fitted just prior to commissioning the video switcher. Experience shows that
the electronics and baseboard can be damaged due to cable testing operations (Insulation Tests, etc)

Isolate all associated power supplies. Ensure that they remain OFF until required for commissioning

The electronics should be removed from the baseboard prior to installation. The electronics shall be protected form
mechanical damage and external sources of EMI such as X-rays, RFI and electrostatic discharge

Prepare the cable tails. The cable screens and twisted pairs should ideally be maintained to within 1" (25mm) of the
termination and insulated from contact with the enclosure or any other local earth.

Avoid unnecessary breaks in cabling. Where plastic junction boxes are used the cable screens (shield) should be
maintained to within 1" (25mm) of the termination and fully insulated

Where unscreened cables are used for panel wiring, then all cables must be suitably twisted into pairs and video cables
should be segregated from other signal sources

All cable screens (shield) should be connected to the local clean earth at the control panel. The screens (and twisted
pairs) should be maintained to within 1" (25.4mm) of the terminations

Following installation completion, the cabling shall undergo full earthing and insulation tests (with baseboard removed)
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Operating Instructions

Many of the video switcher features are only available via the RS485 communications. Throughout

this section these features are described with reference to the CCTV Display and Alarm Handling

system. Refer to the CCTV Display and Alarm Handling System technical manual for a detailed

description of operation. In general this section will only describe the features available at the video

switcher and not how these are accessed and represented at the PC display.

The following features are available by selecting the video switchers local

menu on the display terminal, this gives access to the following features:

Acknowledge

Acknowledge alarm is a display only function and does not affect the video switcher operation. To

acknowledge an alarm condition (fire, fault or warning) select the acknowledge option.

Reset Alarms

This has no effect on the video switcher.

Inhibit

The inhibited condition determines how the display and control system responds to video switcher fault

conditions.

Explain Warnings

This has no effect on the video switcher.

Connect

This has no effect on the video switcher.

Show Video

This has no effect on the video switcher.

Grab Video

This has no effect on the video switcher.

Get Settings

Get setting is intended for diagnostic purposes. This function allows the video switchers current

operating parameters to be viewed. Get settings is commonly used to verify the current firmware

revision and video switcher routing.
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6.9

6.10

6.10.1

6.11

Firmware Restart
Selecting the firmware restart option will restart the Video Switcher electronics and firmware, this is
equivalent to a power-on cycle. The restart may take up-to 2 seconds to complete where upon the

video switcher will resume normal operation.

Upload Firmware

The upload firmware is intended for used by Micropack trained technicians. The video switchers
firmware (its software programme) can be updated by selecting the upload firmware option. The
dialogue box allows devices to be programmed individually or all together. It is recommended that they
be programmed individually, and that a successful upload is confirmed by manually checking the
firmware revision in get settings. Always ensure the latest firmware version has been installed onto the
display PC since this is used to both programme the device and to verify the device is at the correct
firmware revision. Uploading firmware can take several seconds during which time the operator should
refrain from any further operations, such as another upload or grab picture. When the upload is
completed the device will automatically initiate a firmware restart, allow up-to 30 seconds for the device

to update its firmware which is stored on the device in FLASH memory.

Manual Updating of Firmware (FLASH Memory)

The firmware can be manually updated by replacement of the Flash Memory device. The memory is
located on the back of the ARM processor board in socket U18. The memory can only be removed
with a suitable PLCC extraction tool, attempting to remove the memory in any other way could result in

damage to either the Flash Memory or the board.

U18 Polarisation

Figure 16 Firmware Flash Memory Socket
Insert the replacement Flash memory device into socket U18 observing the correct orientation. The
device should be inserted with the printed text uppermost and the polarisation corner (cut off) must

align with the matching corner on the socket.

Request Comms Test
This feature allows the RS485 communication link between a child device and one of its parent Hub(s)

to be tested. Refer to the Hub Controller manual for further details.
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6.12

6.12.1

6.12.2

(Get Thresholds) Video Switcher Configuration
This function allows the current threshold settings (configuration) to be viewed and changed. Note that
these thresholds significantly affect the operation of
the Video Switcher, which may be compromised as a
result of unauthorised changes. The following are

available for trained personnel only:
47 a7 47 47

Device Number 47 47 47 AT 47 47 47 47
(Network Address - between 001h and FFFh) 47 4T a1 a7 47 4T 47 a7

DC Gain Values for Loop-in inputs LP1-LP4 (CH17 to 20) and
Channel Inputs 1 to 16 (Set the DC Signal Gain level)

AC Gain Values for Loop-in inputs LP1-LP4 (CH17 to 20) and
Channel Inputs 1 to 16 (Set the AC Signal Gain level to
equalise the signal for transmission losses when using twisted
pair cabling)

Device Number

All devices on the RS485 network must have a unique network address in the range of 001h to 1FFh
and 201h to FFFh (hex). The Video Switcher defaults to a factory set address of 200h (hex), this
address is reserved by the system for a new or unconfigured video switcher and must not be used as
an address for any other video switcher installed on the network. The device’s actual network address
can be changed by entering the new address in the device number field and selecting 'Apply now'.
The device will continue to respond to the old address until the firmware is reset or the device is

powered down/up where upon the new device address will be used.

Note: To prevent address conflicts, since all new video switchers have the same address, only

one new or unconfigured device can be added to the system at a time.

DC Gain Values (see section 6.13)

The 'DC Gain Values' allows the overall signal gain for each video input to be changed. This
compensates for the DC attenuation introduced by long twisted pair or coaxial cables, generally such
losses appear as a noisy or lost video picture since video monitors and video capture cards have
automatic gain control on the video inputs to automatically compensate for video losses. The signal
attenuation is proportionate to cable resistance, e.g. cable length and conductor size. To increase the
DC gain the values should be changed according to the following table:

DC Gain Value dB Gain Gain Level Cable Resistance

000 -3dB X0.5 Where the video input is over driven
25 0dB X1 OR

50 3dB X2 75R

100 6dB X4 150R

In general for cable lengths and types typically used offshore the DC gain value can be left at the

factory default value of 47.
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6.12.3 AC Gain Value (see section 6.13)
The 'AC Gain Values' allows the high frequency signal gain for each video input channel to be
changed. This equalises the signal for the high frequency attenuation introduced by capacitance
effects in long twisted pair cables, generally such losses appear as a blurred or ghosted video image.
Long twisted pair cables have a frequency response that rolls-off with at higher frequencies, as such
high frequencies are greatly attenuated compared to low frequencies. This distorts the video signal
and effectively blurs areas of high contrast or edges in the image. The frequency at which the signal
becomes cut-off, i.e. reaches the -3dB point, is proportional to cable lengths. At very short distances
the video image can pass without corruption since the cables cut-off point is outside of the signals
frequency domain. With very long cable lengths the cables cut-off point can severely affect the
signals mid to high frequencies. Changing the AC gain value affects the equalisation frequency. To

increase the AC gain the values should be changed according to the following table:

AC Gain Value 'Cut-off' Frequency Cable Length Equalisation Slope
000 High Short 0dB

127 Medium Long +6dB

256 Low Very Long +12dB

In general for cable lengths and types typically used offshore (100 to 200m) the AC gain value can be
left at the factory default value of 000.
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6.13

6.13.1

6.13.2

Tuning the Video Switcher with an Oscilloscope

An analogue video signal transmitted along a copper wire will be distorted due to the electrical
characteristics of the conductor. Resistance will tend to attenuate the voltages which arrive at the
receiving monitor (this will be visible as a darkening of the picture, but non visible control signals
such as the frame synch pulse are also affected), while capacitance will tend to filter out higher
frequencies, resulting in a blurring of the picture. The amount of distortion is proportional to cable
length. If the control signals in particular are heavily distorted then the resulting picture at the

display may be unstable or unusable.

The Micropack Video Switcher has a feature whereby it can apply amplitude and frequency
corrections to a video input signal, thus correcting for cable losses. However, the appropriate
amount of correction to apply is very difficult to judge by eye. For example, human beings
invariably try to make the picture bright, even when it should be showing a dark scene -
excessive amplification of the picture brightness means that the control signals are also
excessively amplified, which can again result in an unstable picture. The problem is made worse
by the fact that signals typically pass through a whole chain of video switchers, each of which
may apply slightly inappropriate correction factors - if this results in an unstable picture then it can
be difficult to know where to apply the fix.

The best approach avoids subjective judgements of picture quality in favour of a purely objective
measure of signal quality: in other words, look at the video signal with an oscilloscope and ensure
that the peak-to-peak voltages are correct. If the voltage is wrong then switcher configuration can
be adjusted until it is right.

The following sections describe the procedure for ensuring optimum video switcher operation.

Review the system hierarchy

Select those video switchers at the ‘lowest level’ i.e. those that are connected directly to CCTV
Flame Detectors. Once the output from the lowest level in the hierachy is correct, then the next
lowest level can be adjusted, and so on until the master video switcher is completed.

Select Video Switcher

The first step is to select a convenient video switcher output (the correction is applied to an input,
but the corrected result is only visible at the output stage), then the video signal must be routed to
the video switcher output. Manual control of the video switcher can be controlled using dialogue
boxes in the display software, however calibration is made much simpler by using the Micropack

Video Switcher Test Application as described in section 6.14 of this document.

This document is strictly private and confidential, reproduction without Micropack approval is prohibited. © Micropack Engineering Ltd, 2000



J

Video Switcher - Technical Manual

Ref: 2200.5003 Page 38 of 47 | Rev:5.0

6.13.3 Calibration Procedure

The following steps describe the procedure to calibrate all the inputs on one video switcher. It

should be noted that while the oscilloscope is invaluable as an objective measure of the quality of

signal amplitude, it is much harder to use the scope to judge frequency distortion. It is for this

reason that it is suggested using the following procedure to calibrate amplitudes alone

(throughout the entire network) during which time all AC correction factors should be left at zero.

Once DC calibration is complete, adjust the AC gain on the master video switcher only, for which

a subjective judgement of sharpness is acceptable.

Note that it is only possible to calibrate an input if it is in use, ie. if it carries a video signal!

a)

b)

c)

d)

e)

f)

Attach the oscilloscope probes to the video switcher output.

The mV (vertical) scale on the oscilloscope should be set to 50mV per division. This should

allow the entire signal amplitude to be viewed in a (near) valid signal.

The time base should be set to 500ms per division. This should allow a sufficient portion of

the signal to be viewed in order to judge its mean amplitude.

Select the video switcher inputs one at a time, applying the remaining steps to each one in

turn.

The maximum amplitude of the output signal should be 0.5Vp-p (+ or - depending on which
output core the scope is connected to). If the amplitude needs to be adjusted then open the
thresholds dialog and adjust the DC gain for that input until the voltage is correct. AC gain
(for sharpness) is less important and should generally be left at zero until all video switchers
have been calibrated as far as DC characteristics is concerned. DC gain values can range
from 0 to 255. AC gain values theoretically range by the same amount, but in practice will
rarely require even a double digit number. Note that each change to a thresholds dialog
box must be followed by a click to the "Apply" button for the change to take affect.

When adjusting the DC gain, step changes of +/- 10 are suggested. For the AC gain step
changes of +/- 2 or 5 are suggested. (It is advised that the AC gain is left at zero in all video

switchers except the master video switcher).
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6.14  Video Switcher Test Application

While it is technically possible to control a video switcher using the Micropack CCTV Display Application,
there is a simpler tool that allows the selection of particular inputs on a video switcher and routing that
input to any selected output (or to all outputs). This is the job which is done by the Video Switcher Test
Application. In addition, the same application allows access to the same video switcher configuration

dialogs that are available in the full display software.

Any computer which is capable of running the CCTV Display Application is also capable of running the
Video Switcher Test Application, i.e. you need a computer which has a means for connecting to an
RS485 data port on the switcher, and ideally the computer should be able to display a video picture in a

window. If the computer cannot display a video window then an external video monitor can be used.

If you are "retrofitting" the Video Switcher Test Application to an existing Mavis installation, ie. if you have
received the application as a ZIP file via floppy disk or email, then you should start by creating a new
folder called "VIDSWTST" inside the main MAVIS folder, then unpack the ZIP contents into the new
folder. Finally you should create a shortcut on the desktop leading to the
C:\MAVIS\VIDSWTST\VIDSWTST.EXE application file.

To use the Video Switcher Test Application you should take the following steps.

a) Connect the computers serial port (via an RS232-RS485 converter) to one of the RS485

communication ports on the the video switcher.

b) Run the Video Switcher Test Application software. A window appears which looks like the figure

below.

c) Click the Connect button which appears near the bottom of the application window - this causes
the software to establish a data connection to the video switcher. It is assumed that the switcher is
the only device connected, hence it is not necessary to know the MEL network address of that
switcher. If connection is successful then the status line will show the legend "CONNECTED", and
the remaining buttons (Settings, Thresholds and Reset) will be enabled.

d) Buttons running down the left and right sides of the application window represent available video
inputs on the connected switcher. Click any of these buttons to select that input. By default this
input is routed to all switcher outputs, hence it does not matter which output you attach a scope to.

Alternatively, the "Output” menu allows you to control which output receives the selected input.

e) To see ROM firmware version number and other read only information about the switcher, just click

the Settings button.
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To see the device configuration, ie. to change AC and DC gain values, click the Thresholds button.

The Reset button allows you to restart the video switcher firmware.
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7 Maintenance and Testing

There are no specific maintenance requirements for the video switcher.

8 Fault Finding

8.1 Diagnostics
It is impossible to provide fault diagnostics for every possible detector fault. The following flowcharts

represent the most likely faults. In all cases it is advised that the following best practise is followed:

Only make one change at a time (changing more than one thing makes diagnosis very difficult)

Check the most obvious possible causes first

Work systematically through the problem

Keep good notes on the original problem, each step taken and the results observed

8.1.1 Led Indication (Video Switch Status)

The video switcher main board has a single power on (green) indicator. The video switcher ARM

board has two LED indicators that are used to reveal its current state, as shown below:

Table 15 LED Status Diagnostic Chart

Green LED Yellow LED Device Condition Comment
ON Pulsing Video Switcher Healthy OK
OFF OFF Power Failed Check power distribution
Pulsing (slow) OFF Watchdog Tripped Replace video switcher
OFF ON Power-On Cycle (2 seconds) Restart condition
Pulsing (fast) Pulsing Default Baseboard Address (000h) Check / change baseboard address

Refer to the following sections on diagnosing Power Supply and RS485 communications faults.
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8.1.2 Power Supply
If the LED indicators are OFF then there may be a power supply fault, as shown below:

Power Failed
All LEDs OFF

Is PowerSupply
ON?

Turn it ON [+—NO

Found the break?

YEST

J Measure the voltage at
YES: Baseboard Terminals:

1(67) +24V, 2 (68) OV

NO

Power Distribution Fault
Check the polarity, source Is +24V Present &
fuse, cabling, crimps and correct Polarity?
junction boxes

YES—J

Plug the Device into
baseboard

Measure the voltage
across C7 on the main |«—————No-

Are the LED(s)
|?
baord ON?

YEs—»{ Check LED condition

Is +3.3V Present?

i Replace Main Board

[N

Replace Baseboard |+—NO-

Figure 17 Power Supply Diagnostic Chart
When investigating power supply faults it is important to check that all voltages are within the operating
range (18V to 32V) under full load conditions as the voltages measured under no load conditions can

be misleading.
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RS485 Communications

If the RS485 communications are poor or completely failed the problem could be due to a great

number of possible causes. If the communications to the detector were formerly OK this simplifies the

number of possible causes to those shown below. Familiarity with this chart will also help diagnose

communications faults during commissioning.

System Cabling Precautions
Use best practice and ensure all terminals and crimps are secure
Check cabling ensuring that twisted pairs and screening are
maintained throughout and to within 1" of the termination.
Ensure screens are properly earthed (clean earth/system 0V)
Ensure adequate segragation from Power Signals

Communications Fault
(device formerly OK)

Restart Master Hub

Check Device
LED Status

Power
What Fault
Healthy- is the LED or
status? Watchdog
Tripped

Did this cure
the Fault?

FNO
Perform a

communications test on
the suspect device

Transient Problem
If persists treat as poor
communications

ermination, Cabling
or Device mainboard
Fault

‘Are their NONE or
POOR Comms?

Rectify Power Failure
or Replace Device

Check terminations links
are set correctly
Check cable continuity
ensure all crimps,
terminals, screens and
cabling are correct

Default
Baseboard Address

(replace if needed) associated

If problem persist check

HUB Controller

Check for address 200
on the Display PC
Device Status windows
Healthy List

A
Total Cable Fault
Investigate as poor
comms

Is
Device Address
Present?

Check for open or short
circuit connection and
reversed cabling

A

Replace mainboard |«——NoO

Are their Comms
OK?

YES

Change the device
address to the correct
N Return to start
one for the device tag
location

Figure 18 RS485 Communications Diagnostic Chart

Replacement and Repair

The video switcher contains no user serviceable parts.

If the baseboard is replaced its replacement must be reconfigured with the correct threshold settings

and jumper link settings.

If the video switcher board is replaced its replacement may need to be reconfigured with the jumper

link settings.
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9 Technical Specification

9.1 Electrical Specification
Parameter Units Min Max Comment
Power Supply
Supply Voltage \% 18 32 Inc. ripple
Supply Ripple \% -- v Peak to Peak
Power Consumption Wi 8 12
RS485 Transceiver Meets EIA-485 Specification
Line Termination Resistor R -- 120
Driver Differential Output Voltage \% 15 --
Driver Fan Out Unit loads 0 31
Receiver Common Mode Input Range \% -7 +7
Receiver Input threshold \% -0.2 (Lo) +0.2 (Hi)
Receiver Input Resistance R >12K --
Receiver Unit Load Unit Loads -- 1 12K Input Resistance
Video Inputs (Twisted Pair)
Line Termination Resistor R -- 150
Receiver Input Resistance R -- 150
Differential Input Voltage \% -2 2
Receiver Common Mode Input Range \% -7 +7
Video Driver (Twisted Pair)
Line Termination Resistor R -- 150
Driver Output Resistance R -- 150
Driver Differential Output Voltage \% -- 4 Into no load
Driver Differential Output Voltage (loaded) \% -- 2 Into 150R
Driver Shutdown Resistance (tri-state) R 4.8K --
Driver Fan Out Unit loads 0 5
Video Driver (Coaxial)
Line Termination Resistor R -- 75
Driver Output Resistance R -- 75
Driver Output Voltage \% -- 2 Into no load
Driver Output Voltage (loaded) \% -- 1 Into 75R
Driver Fan Out Unit loads 0 1
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Mechanical Specification

Parameter Units Value Comment

Overall Dimensions mm 170L x 100W x 20D

Shipping Weight Kg 0.5

Main Connector DIN41612 Class A 200 mating cycles

Baseboard Overall Dimensions mm 150H x 150W x 150L

Baseboard Terminal Wire Size mm? 25
Environmental Specification

Parameter Units Min Max Comment

Operating Ambient Temperature °C -20 +70

Storage Ambient Temperature °C -20 +80

Relative Humidity % RH 5 95 Non Condensing
Certification and Approvals

Parameter Authority/Standard Approval Certificate

CE Certification GEC: EN55022 & 082

Millennium -- -- Y2K Compliant

Operating Specification

Parameter

Units

Min Max

Comment

Power on reset delay

Seconds
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10.1 Acronyms, Terms and Abbreviations

Term Description
AC Alternating Current
AWG American Wire Gauge
BS British Standard
CCTV Closed Circuit Tele-Vision
CE European Commission (approval)
co’ Carbon Dioxide
CSA Canadian Standards Association
dB Decibel
DC Direct Current
EN European National (standard)
FOvV Field of View
FPSO Floating Production Storage Operation
h Hexadecimal
lorA Electrical Current or Ampere (Amperage)
JB Junction Box
Km Kilometre
kw Kilo Wait
LED Light Emitting Diode
MEL Micropack (Engineering) Ltd
mH Milli Henry - Inductance
MOR Meteorological Optical Range
NEC National Electrical Codes
nF, pF Nano Farad, Pico Farad - Capacitance
PC Personal Computer (IBM PC Compatible)
RorwW Ohms (electrical resistance)
RHO Radiant Heat Output
\% Voltage
Vs Versus
w Watts (Wattage)
Y2K Year 2000.AD
LTR Line Termination Resistor
10.2  Drawings and lllustrations
Drawing Number Description
2200.6005 Baseboard Dimension and Mounting Drawing
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10.3 HELP US TO HELP YOU

TO:

QA Department

Micropack (Engineering) Limited
Fire Training Centre

Schoolhill, Portlethen

AB12 4RR

Tel . +44(0) 1224 784055
Fax : +44(0) 1224 784056
Email : info@micropack.co.uk

From:

Tel
Fax
Email

I suggest the following corrections/changes be made to Section

Marked up copies attached (as appropriate): Yes/No
Please inform me of the outcome of this change: Yes/No
For Micropack (Engineering) Limited :

Actioned By: Date:
Response: Date:
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