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Chapter 1 INTRODUCTION

1.1 PURPOSE OFTECHNICAL ADDENDUM

This Technical Addendum (TA) addresses the 288tlbg288 Output (288XR) Routing Switcher built by
PESA utilizing our 144X144 Matrix Circuit Card Asably (CCA). The high I/O density of the 144X144
matrix allows larger capacity systems occupyingséme rack frame space requirements as previous
Cheetah Generation 1 routers. The 288X288XR rositeoused in a frame occupying 18 rack units (RU).

PESA'’s high density routers are all housed in dedssmes that offer a great deal of versatilitg an
flexibility due to the modular concept of the compat backplanes used to configure a system. When a
Cheetah Switcher is built, a chassis frame of tiopgr size to accommodate the required number &CC
Modules and other system components is fitted battkplane assemblies that interface the Input angu®
CCAs (mounted through the rear of the switcher &pwith the Matrix CCAs, Power and Control
components located internal to the switcher fralnkewise, the Matrix CCAs and other internal
components attach to dedicated backplanes for pameésignal distribution. The various types of
backplanes (I/O and Matrix) used to configure desysare interconnected. A series of DIP switcimek a
rotary switches on the various backplanes areosetgign the “personality” to each of the system
components. This scheme of assigning identificattiothe backplane and interface ports allows full
interchangeability between like CCAs in the system.

It is assumed that the user has access to Teclvia@alal 81-9059-0570-0, Rev. A, entitlE€teetah Series
Video Matrix Switchers. It is also assumed that the user has a goodstadeing of the structure of a
routing switcher and the top-level function of tleious Circuit Card Assemblies (CCAs) and other
modules used in the frame. With the exceptiomefitems addressed in this TA, the hardware and
components introduced and discussed in the Tedhvimaual apply to the 288X288XR switcher. Refer to
the Technical Manual for system control panel catinas and reference data for the Power Supply Néodu
Use this TA for all video connector rear panel laigo video connection data, configuration switcttisgs
and reference data for the 144X144 Matrix CCA.

The key difference between any series of Cheetatersis the Matrix CCA and its associated baclglan
Legacy Cheetah Generation | CH Series switcherbuiltearound a 64X64 Matrix CCA that provides an
array of 64 inputs and 64 outputs available on eactl. Later Generation | frames incorporated &it@ut
by 128 output matrix, offering double the crosspadliensity on each card. Current medium and laiaad
Cheetah routers employ our 144 Input by 144 Outp44X144) multi-rate matrix CCA for SDI video
signals. The larger array card allows for a 2§fiirby 288 output matrix backplane, occupying thees
frame space as the previous 128 Backplane. Tlensed array matrices are possible using the sacke ra
space as the Generation | Series frames. A st2@8X288 matrix backplane consists of 4 144X144
Matrix CCAs, operating as two banks of two cardsheaWith a standard backplane each bank of tweixnat
cards shares input signals from the input buffed ead is essentially a 144 input by 288 outputrmaBy
routing a group of 144 inputs to each bank, thex288 backplane capacity is realized.

Incorporating the 144X144 Matrix CCA and the 28&RBaane into a standard Cheetah chassis frame
accommodates the requirement for the 288X288 Rgp@witcher addressed by this TA. A single 288
Backplane assembly, populated with four 144X144rM&CAs provide the required 1/O capacity. Cheeta
Power Supply Modules, the System Controller CCA(g) Frame Controller CCA(s) are also used in
configuring the 288X288XR routing switcher.
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Contained in this TA, as a supplement to the CHeSé&rechnical Manual, is an introduction to the 144
Matrix CCA; plus specifications, layout drawingdfDand rotary switch settings, and card slot idieatiion
peculiar to the 288X288XR system configuration.

1.2 144x144VIDEO MATRIX (CROSSPOINT) CARD

As the name implies, the 144 X 144 multi-rate @igrbatrix card accepts up to 144 SDI video soufices
the input buffer cards and provides up to 144 autpannels to the output combiner cards. Two nwoadkel
the 144X144 matrix card have been fielded — ond saitches multi-rate SDI signals (SD and HD) up to
1.5Gbps, the second switches SDI signals (SD, HD3&) up to 3Gbps. All switching is done by a sgplec
purpose device, controlled by commands from theirtame controller. Any input signal may be redt
to any or multiple output channels of the card. éWkthe I/O capacity of the switcher is greater ttem be
satisfied by a single 144 X 144 matrix card, ahéscase with the 288X288XR frame addressed byTihjs
multiple matrix cards are used to meet the requiegzhcity.

There are six LEDs located on the front edge ohenatrix card that provide a visual indication loé t
operational status of the card, these are idedtifieFigure 1-1. Table 1-1 lists the possibleestand
interpretation data for the LEDs.

Figure 1-2 is a block diagram of the 144 X 144tdigmatrix card. Paragraph 1.3 presents a naerativ
description of the circuit functions shown on theclk diagram.

O - Green

@ <— Red

CTRL
ERR

w-— Yellow
,C,a (Amber)

USE
@® <~— Red

FAN
ERR

FIGURE 1-1 144x144VIDEO CROSSPOINTMATRIX CARD LED INDICATORS
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TABLE 1-1 144&144VIDEO CROSSPOINTMATRIX CARD LED DESCRIPTIONS

LED COLOR | STATUS DESCRIPTION
ON Indicates that the +28Vpower is stable and withamnmal operating
+28V Green parameters.
OFF Indicates that +28V is not stable; power suppliesret working.
ON Indicates that the +2.5Vpower is stable and witlammal operating
+2.5V Green parameters.
OFF Indicates that +2.5V is not stable; power sup@iesnot working.
ON Indicates that the +1.2Vpower is stable and witlammal operating
+1.2V Green parameters.
OFF Indicates that +1.2V is not stable; power sup@iesnot working.
Indicates that a control error has occurred, ot th#oss of receive
clock from frame controller has been detected. ohtwl error
ON includes a bad CRC of the received data, incomaatber of wordg

in the message being received, or corrupted dateeimessage being
Ctrl Err | Red received. The LED will remain on until a messagthva good CRG
has been received.

Blinking Indicates a missing receive clock error.

OFF No alert conditions are present.
InUse | Yellow | ON Indicates that a crosspoint on the matrix cardisvated.
Fan Indicates a failure of the cooling fan on-board¢hesspoint device.
ERR Red ON

1.3 FUNCTIONAL DESCRIPTION - 144x144DIGITAL VIDEO MATRIX CARD

Refer to Figure 1-2 as we discuss the various itifenctions of this card. There are 144 identioalut
channel paths provided. Video signals are derik@d the output channels of the input buffer caadd
routed to the inputs of the matrix card. As a algmters the card it is routed to an Input Bustage,
internal to the crosspoint device. This devicetams the switching circuitry to deliver a signal any of its
144 input channels to any of its 144 output chasin8&witching data for the crosspoint device igneed
from the on-board microcontroller circuitry. Th@sspoint also contains 144 output buffer stagesrnal
to the device, for isolation. Video from each @evchannel is available at the card edge connedtere it
is routed to the output combiner cards.
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The On-Board Microcontroller is the interface betwehe matrix card and the frame control systeime T
microcontroller constantly monitors the status hedlth of the card and reports this data to theesy$rame
controller. Commands from the frame controlleriaterpreted by the microcontroller circuitry arelest
the active inputs and outputs of the crosspoinicgevData indicating the status of the operatiolgage rails
is sent to the microcontroller by circuitry contadhin the Voltage Regulator stage. The microcdietralso
provides a visual indication of certain board fumas by controlling the operating state of theistdtEDs.
Operating voltages necessary to power the matrtk @ecuitry are derived from on-board voltage riegor
devices.

Voltage Regulation
28 VDC From 9 Andg ' > Power For All
Power Supply Distribution Circuit Elements
Module
System Control : : On-Board 5| Visual Status
Interface Microcontroller ~ LEDs
A
Input 1 ﬁ l—> Output 1
| |
144X144
| Crosspoint | Signal Outputs
Signal Inputs | Matrix Array | To Output
From Input | I Combiner CCAs
Buffer CCAs With Internal X144
X 144 : Buffer Stages :
Input 144 % —'——) Output 144

FIGURE 1-2 BLocK DIAGRAM —144X 144DIGITAL VIDEO MATRIX CARD

The Input CCAs and Output CCAs used in the 288XF88witcher configuration are the same as the CH
Series components discussed in the Cheetah TetMuacmal referenced in Section 1.1 of this addendum
Please refer to that manual for information oneéh@smponents.

There are four 144X144 Matrix CCAs used in the 288%XR configuration. A very basic sketch of the
chassis layout is shown in Figure 1-3. This diagidentifies the location of the System Controll€EA(s),
Frame Controller CCA(s), Power Supply Modules dreMatrix CCAs. Figure 1-4 provides a rear view of
the rack frame with input and output connectiomflocated.
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[& Power Breaker 1
[& Power Breaker 2

Power Supply Modules
s (Up To 8) and Power
" Supply Backplanes (4)

8-Position DIP Switch

| — Slot Not Used

=l | =——

</§r U U U Ué—Fuses (Blade Type)
(eee ©00@0- e f + {6 Rotary Switches (10) For
i T Chassis Strobe Configuration
(eee cO@EO™ + R
=
Frame Controller CCAs
(Two For Redundancy)
System Controller CCAs
(Two For Redundancy)
i 144X144 Matrix CCAs (4) and
S1 S2 S3 84 S5 S6 288 Matrix Backplane (1)
oll @ el g e

FIGURE 1-3 288X288XRROUTER CHASSIS (FRONT VIEW - DOOR OPEN)
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Quick Reference Chart
Input/Output Connector Channels By 1/0O
Card Slot Number

OUTPUT CHANNELS

Input/Output ~ Output Input/Output ~ Output

Card Slot ~ Channels Card Slot  Channels

Number ~ On Card Number  On Card

1 1-16 10 145 - 160

2 17 -32 11 161-176

3 33-48 12 177 -192

4 49 -64 13 193 -208

5 65— 80 14 209 - 224

6 81-96 15 225 - 240

7 97 - 112 16 241 - 256

8 113-128 17 257 - 272

INPUT/OUTPUT CARD SLOT NUMBER 9 129 - 144 18 273-288

24 23 22 21 2019 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1
INPUT CHANNELS
Slots Not Used . N_—OTE .
Input Card Slots are indicated by BOLD outlines and
BOLD ITALICS text on the figure and in this chart.

N Input/Output ChInput | Input/Output Cr!nput |
Card Slot annels Card Slot annels

[ OUTPUT CHANNELS: 1 - 288 Number On Card Number  On Card
s 25 1-16 34 145-160

26 17 -32 35 161-176

INPUT/OUTPUT CARD SLOT NUMBER 27 33-48 26 177-192
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 28 49 -64 37 193 - 208
29 65 - 80 38 209 - 224

30 81 - 96 39 225-240

31 97 -112 40 241 - 256

32 113-128 41 257 - 272
Slots Not Used 33 129 - 144 42 273- 288

BNC Connector Numbering Detail

[ INPUT CHANNELS: 1 - 288 N\
Top Connector
[com |[cons | [num | [ vcor | [ore] O000O (Lowest Channel Number)

49,....273

CONTROL INPUT / OUTPUT CONNECTORS REF1 REF2 yors \on2

‘ RCP3 ‘ ‘ RCP4‘ AUXF.C. O Q O Q

com3

‘ Ccom4 ‘ PRC

‘ PRC Loop

Bottom Connector
(Highest Channel Number)
Channel 16, 32, 48,
64,....288

CEOEEHEEOEOEOO®E®

FIGURE 1-4: 288X288XRROUTER CHASSIS (REAR VIEW)-
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Chapter 2 INSTALLATION

2.1 INITIAL INSTALLATION STEPS

All installation steps for the 288X288XR router éine same as for the Cheetah CH product. Refié&reto
Cheetah Technical Manual referenced in the firsagraph of this addendum for initial unpackinge sit
preparation and installation steps.

Once the rack frame is mounted and all prelimirseps have been performed, connecting the vided inp
and output signals and the sync reference pulsesatithe next step. Refer to Paragraph 2.2if th
addendum when completing the video I/O connectiongroper identification of the 1/O connector
locations and channel numbering scheme.

2.2 VIDEO I/O CONNECTION

All connections to the 288X288XR router are the s@® outlined in the Cheetah Technical Manualloftol
the installation procedure identified in the teclahimanual when connecting power, sync referende an
control cabling. When connecting video input antpat signals follow the diagrams provided in this
Technical Addendum. Figure 1-4 illustrates theremear panel of the router and features a quetdrence
guide to the input and output connector configoratiFigure 2-1 in this chapter provides a closel more
detailed view of the rear panel input and outpuineztors. Use these references when making vi@eo |
connections to the 288X288XR router.
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INPUT/OUTPUT CARD SLOT NUMBER
2423 2221 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
ciciciciciciciciciciciciciciciclche
o R BB M A R
273 257 241 225 209 193 177 161 145 129 113 97 81 65 49 33 17 1
OUT| [OUT| [OUT| [OUT| [OUT| [OUT] OUT| [OUT| |OUT| |OUT| |OUT| |OUT| [OUT| |OUT| |OUT| [OUT| [OUT| [OUT]
Slots Not Used 273 257 241 225 209 193 177 161 145 129 113 97 81 65 49 33 1

Thrul  [Thrul |Thrul [Thru| [Thru[ [Thrul [Thru| [Thro[ [Thru| (Thral |Thro]  [Throf [Thruf  |Thro] [Thro|  [Thro| |Thru)  [Thryl
1 6: 1

2\18 2\12 2\16 Zlo Z\T 2\0L8 1\12 1\16 1\10 1:L4 1\18 1\‘L2 iE fﬂ) iﬁ xiE 12 1\E
S SRO) O ORCRONORORCIORONCIORONCRORC

OUTPUT CHANNELS: 1 - 288 ‘

INPUT/OUTPUT CARD SLOT NUMBER

48 47 46 45 44 43 42 47 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25
6 5w i
T ) )
273 257] 241 225) 209 193] 177] 167 145| 129 713 97 sl 65 49 33 17 7
IN IN N N N N N N N N N N N N N N
288 272 256) 240 224 208) 792 176 160 144 128 71712 96 E 48 k74 16
288 272 256) 240 2 208 792] 176 160| 144 128 71712 96 80 64 48 32 16
AR AR A R A R A A R AR A R AR A A R A R A R A R AR
OGO CNORONCNOROICRORONOCRONORORO

INPUT CHANNELS: 1-288

FIGURE 2-1: 288X288XRROUTER INPUT/OUTPUT CONNECTOR ARRANGEMENT
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Chapter 3 REFERENCE DATA

3.1 REFERENCE DATA INTRODUCTION

This section of the TA provides the user with refere data peculiar to the 288X288XR configuratibthe
Cheetah Matrix Switcher. In the following paradragyou will find information that will prove useful the
event that system maintenance or repair shouldieveequired. Included is a diagram (Figure 3kbweng
the input and output channel assignments of alattimcrosspoint CCAs, plus setting information &dir
DIP and rotary switches used to configure the swettc

3.2 DIP SwiTcH /ROTARY SWITCH SETTINGS FOR THE 288X288XRROUTER

There are numerous switches used in configurin@timetah Matrix Switcher for any particular inputfaut
matrix combination. Switch settings define therapienal parameters for the various CCAs and madule
used in the switcher and assign the “personalityéach group of backplanes and their associatedsCCA
Using the switch configuration scheme prevents“aayd specific” functions, settings or jumpers atidws

any input, output, or matrix CCA or power supplydute to be “hot swapped” on the fly with any otbard

or module, of the same type. These switches drpreset at the factory and should never need any
maintenance or adjustment. This information isvited as a reference so that in the event any Bwitc
setting should inadvertently be changed, it carebtored to its correct setting.

Switches are of two type: rotary or DIP. A smallesvdriver can be used to make adjustments toctiaeyr
switches. The tip of a small screwdriver or otkierall pointed object may be used to select the ONFRF
position of the DIP switches. Please note thatDHe switches are very small and each switch seadto
very delicate and can easily be damaged. Usere&toare if it is ever necessary to change theiposuf
any section of the DIP switches.

The following paragraphs discuss the configurasiarich settings listed below:

. Chassis Level Codes (Strobes) Rotary Switch SetijRgragraph 3.2.1)
. Chassis Power Supply Backplane DIP Switch SettiRgsagraph 3.2.2)
. Chassis Input/Output Backplane DIP Switch Setti{fgragraph 3.2.3)
. Chassis Matrix Backplane Rotary Switch Settingsgd&aph 3.2.4)
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<— Power Breaker 1

<— Power Breaker 2

L 1L ]

L]
L]
1
[]
L)
[]
__________ [ ]
H
@®® 00086 6. E: olalslolslels
'
---------- 4
i
PP®E 006 O Q. ] H
\ 4 [,
1 2 MATRIXCARD 3 4
sLoT :
NUMBER
IN1 - 144 IN 1 - 144 IN145-283  IN145-288
OUT1-144  OUT145-288  OUT1-144  OUT 145-288
PWR&CTRLA PWR&CTRLA PWR&CTRLB PWR&CTRLB

INPUT 1 — 288
OUTPUT 1 — 288

FIGURE 3-1: 144x144MATRIX CROSSPOINT CCA I/O CHANNEL ASSIGNMENTS
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3.2.1 ChassisLevel Codes (Strobes) Rotary Switch Settings

Chassis Level Codes (Strobes) assign operationaheders to the switcher frame. There are temyota
switches, located just above the frame controbed(s), used to set the chassis level code and fotimee
operational characteristics. Proper setting pmsstifor these ten switches are shown in

Figure 3-2.

3.2.2 Chassis Power Supply Backplane DIP Switch Settings

Each Power Supply Backplane provides slots forougvd power supply modules. Located on the rigie s
of each backplane is an eight position DIP switsdito assign identity data to the power supplyutegd)
installed on the backplane. Removing the poweplgumodule installed on the right-hand side of the
backplane allows access to this DIP switch. Prep#mg positions for each switch section in the D
package are shown in Figure 3-3. In this figune,gower supply modules are shown in dotted linesder
for the switch locations to be visible.

3.2.3 Chassis | nput/Output CCA Backplane DI P Switch Settings

Each Input/Output CCA Backplane provides slotsufpito four input or output CCAs. An eight-position
DIP switch, located on the lower right-hand sideath backplane, assigns a unique identity to each
backplane card. Among other functions, this swietting allows the controller circuitry to assitpe input
or output channel number range to each 1/0 CCAus #illowing any 1/O card on the rear panel to bat “h
swapped” with a card of like type. Proper setpogitions for each switch section in the DIP paekage
shown in Figure 3-4. 1/0 CCAs must be removed ftbmbackplane to gain access to the DIP switch.
Figure 3-4 illustrates switch location and cardsstin the backplanes with no I/O CCAs installed.

3.2.4 Chassis Matrix Backplane Rotary Switch Settings

Your 288XR router is equipped with one of two pb&simodel variants of the 288X288 matrix backplane.
Regardless of variant, each Matrix CCA Backplarevigies slots for up to four 144X144 matrix crosspoi
CCAs. There are six rotary switches located atbegoottom edge of each backplane. Settings skthe
switches assign a unique identity to each matrokpiane and the set of matrix CCAs installed inTihese
settings allow the controller circuitry to assifpe input and output channel number range to eattixma
backplane and each matrix CCA. Figure 3-5 showddtation of each of the six switches on each
backplane board, and the location of the backptaneel part that identifies the variant. The mataxd
image used in this figure is smaller than actusd 8» allow the backplane components to be shddetting
positions for each switch, for each model varidrihe backplane, are provided in Table 3-1 anedidty
individual backplane boards.

Proprietary I nformation of PESA Page 12 of 16
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& PESA

Chassis Level Codes (Strobes) Rotary Switch Settings

The following settings are factory default settimgs should not be readjusted in the field.

Switch Description Setting
S1 Level (MSB — Most Significant Bit)
S2 Level (LSB — Least Significant Bit)
S3 Output (MSB) According to
Customer
S4 Output (LSB) Configuration
S5 Input (MSB)
D(— Power Breaker 1
S6 Input (LSB)
D% Power Breaker 2 S7* Frame (MSB) 1
i ji S8* Frame (LSB) D
:: Cm T G |7 i i k; = S9 Network (Fan Setting) 0
S B L i R - SIO Outout Monitor Cu.stome‘r
. bl 1 bl Ly i P Configuration
= E B BB BB =
- *NOTE: The setting of Switches S7 and S8 assign the “frame
88888 -ﬂ\H\H D D D D D type” parameter to the switcher. In this configuration, the
(@eo 00086 TeT e frame is a “Type 29.”
([e®@® 90900
- - - - MSB NETWORK
: : : : S1 S3 S5 S7 S9
B0 || 2% | 2% || 237% || 2910
0 8| |0 8| |0 8|0 @ 8|0 @ 8
F 9 F A9 F A9 F A9 F A9
Epce® Solel: Boce ool Solel=
s1 s2 S3 S4 S5 s6
@Jl [O] Jl@@Jl [0] Jl@ . 234567 234567 234567 23456 234567
J Blld@ Bl|d@ 5 |d@ & de B
F 9 F A9 F A9 F A9 F A9
Epce® olel: Boce ool ool
S2 S4 S6 S8 S10
LEVEL OUTPUT LSB INPUT FRAME MONITOR

FIGURE 3-2: Chassis and Level Codes Settings
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Chassis Power Supply Backplane Dipswitch Settings

The following settings are factory default settigs should not be readjusted in the field.

ON ON
(T
ON 7 m{__ON
B T
OFF =il =l (=il =l =l =1l =il =18 || OFF
5 0000010
cee coBRe DS MRS EEp
@eg 00B®O- | EII0 coos DI 6

m M

FIGURE 3-3: Power Supply Backplane Dipswitch Settings (vieweddm the front)
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\ > l Es A CHEETAH 288XR SERIES, WITH 144 MATRIX CCA

P/N: 81-9059-0648-0 Rev B

October, 2010

Chassis | nput/Output Backplane Dipswitch Settings

The following settings are factory default settigs should not be readjusted in the field.

Outputs 193 - 256

ore 1011 |

123456738

ON
OFF

Outputs 129 - 192

et

123456738

Outputs 257 - 288

or ]

2

ON
OUTPUT CARD SLOT N|JMBER
16 15 14 13|[12 11 10 9

876 5 OFF

Inputs 193 - 256

ore 101011

123456738

Outputs 65 - 128

Sty

123456738

Outputs 1 - 64

bt

123456738

Inputs 129 - 192

W

123456738

44 43 42 411140 39 38 37|36 35 34 33|32 31 30 29
OFF '

1234

Inputs 65 - 128

/nputs 257_ 288 (LT (L /

ON INPUT|OUTPUT CARD SLOT NUMBER | " ON
H D H D D H H u OFF
5678 /r

I
0000

CONTROL INPUT/OUTPUT CONNECTORS REF1 ReFz Mond  Mon2

COM4 PRC Loop RCP3 RCP4 AUXF.C. O O O O

FIGURE 3-2: Input/Output Backplane Dipswitch Settings
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Chassis Matrix Backplane Rotary Switch Settings
The following settings are factory default settigs should not be readjusted in the field.

<— Power Breaker 1

<— Power Breaker 2

(HIF 1=l =l = | ElL LUl

1ee8es 000000070
(ee@ C0GeaC WDEJM = = [T “l
(Teg oocees I T +

1 2 MATRIXCARD 3 4
I

Location of Matrix
Backplane Part Number

Backplane 1 I

Matrix Card S1ip| S2 || 83 s so & se

SosT4 | (@8 laall e [o
INPUT 1-288

OUTPUT 1-288

FIGURE 3-3: Matrix Backplane Rotary Switch Locations
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TABLE 3-1: MATRIX BACKPLANE ROTARY SWITCH SETTINGS.

MATRIX BACKPLANE 1
CARD SLOTS 14

SWITCH | SETTING /O
S1 0 Outputs: 1-144
S2 o0*, 8 Inputs: 1-144
S3 1 Outputs: 145-288
S4 0 Outputs: 1-144
S5 1*, 9% Inputs: 145-288
S6 1 Outputs: 145-288

*Switch setting applies to matrix backplane pannber 81906528590
** Switch setting applies to matrix backplane pautmber 81906532580
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