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A1l Revision History

No. |Date Subject

Preliminary documents, changes without notice.
1.0 |June 20, 2011 First released document.
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A2 Copyright

Copyright © Alpermann+Velte Electronic Engineering GmbH 2006. All rights reserved. No
part of this publication may be reproduced, translated into another language, stored in a
retrieval system, or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise without the prior written consent of Alpermann+Velte
Electronic Engineering GmbH.

Printed in Germany.
Technical changes are reserved.

All brand and product names mentioned herein are used for identification purposes only, and
are trademarks or registered trademarks of their respective holders.

Information in this publication replaces all previously published information. Alpermann+Velte
Electronic Engineering GmbH assumes no responsibility for errors or omissions. Neither is any
liability assumed for damages resulting from the use of the information contained herein.

For further information please contact your local dealer or:
Alpermann+Velte

Electronic Engineering GmbH
Otto-Hahn-Str. 42

D-42369 Wuppertal

Phone: ++49 - (0)202 -244 1110

Fax: ++49 - (0)202 -244 1115

E-Mail: inffo@alpermann-velte.com
Internet: http://www.alpermann-velte.com
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A3 General Remarks

This manual is a supplement to the “Installation & Systems Manual RUBIDIUM SERIES”. Please
read the below listed chapters of the “Installation & Systems Manual RUBIDIUM SERIES”, as
these chapters are necessary for the safe and proper use of Rubidium module XT or XV.

e A3 Warranty,

e A4 Unpacking/Shipping/Repackaging Information,
e A5 Safety Instructions,

e Ab Certifications & Compliances,

e Plug-In a Module,

e Remove a Module.
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1 Modules XT and XV
1.1 Introducing the XT Module

The hardware consists of a high definition digital video channel, time code in/outputs, serial
interfaces as well as some general purpose interfaces, which may be used for various special
applications (GPI in/outputs).

A PC or the RUB IE module is required for the configuration of this module.

Configuration, status monitor etc. identify this module as XT. RUB1 version modules visibly
show this id on a button at the front panel, RUB3 version modules at the rear panel. The
serial number is located on the bottom side of the lower circuit board of each module.

The standard hardware of this module has all of the following key features:

“Hot Swapping”, i.e. it is possible to insert or remove a module without interrupting the
operation of other modules in this frame.

e Failure relay, connected to the FAIL_A and FAIL B pins of the RLC connector at the rear of
the frame.

e RS232 and TC link (RLC connector) interfaces to have access to the internal bus of the
chassis.

e Digital video input, e.g. as the source for reading D-VITC and/or ATC (time code reader)
or as genlock input for LTC synchronisation.

e Digital video output (a video signal must be present on the input side), e.g. for character
insertion (time code, text) or for D-VITC and/or ATC output.

e LTC input, LTC output.
e Four programmable function keys, lamps and LEDs on the front panel (RUB1 version only).

e Flash memory containing the firmware, so configuration and updates are possible via a
PC connection. You can download the latest version of the program from:
http://www.alpermann-velte.com/serv_e/software_e/software_e.html.

e Local serial interface, selectable as RS232 or RS422 or RS485. This interface can be used
for remote control and for real-time data exchange.

e Four digital in- or outputs and one relay contact may be used in special applications.

There is a nearly unlimited range of applications for which this module can be used. The
standard software enables a user to use the basic hardware with the most popularly used
functions. More and special customer defined applications can be realised by loading a
special software/firmware into the unit.

The modular concept of RUBIDIUM SERIES and the programmable parts of this module
enhances the flexibility of our system, i.e. two basically identical modules could be used in
completely different applications. This can be achieved either, with the same software but with
different configurations (e.g. one module serves as time code reader, other module as time
code generator), or with different programming of the firmware. See chapter about “Software
Tools” to get a description of the configuration/programming of this module.
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1.2 Introducing the XV Module

The hardware consists of a high definition digital video channel with character inserter and D-
VITC in/output.

A PC or the RUB IE module is required for the configuration of this module.

Configuration, status monitor etfc. identify this module as XV. RUBT1 version modules visibly
show this id on a button at the front panel, RUB3 version modules at the rear panel. The
serial number is located on the bottom side of the lower circuit board of each module.

The standard hardware of this module has all of the following key features:

“Hot Swapping”, i.e. it is possible to insert or remove a module without interrupting the
operation of other modules in this frame.

e Failure relay, connected to the FAIL_A and FAIL B pins of the RLC connector at the rear of
the frame.

e RS232 and TC link (RLC connector) interfaces to have access to the internal bus of the
chassis.

¢ Digital video input, e.g. as the source for reading D-VITC and/or ATC (time code reader).

e Digital video output (a video signal must be present on the input side), e.g. for character
insertion (time code, text) or for D-VITC and/or ATC output.

e Flash memory containing the firmware, so configuration and updates are possible via a
PC connection. You can download the latest version of the program from:
http://www.alpermann-velte.com/serv_e/software_e/software_e.html.

There is a nearly unlimited range of applications for which this module can be used. The
standard software enables a user to use the basic hardware with the most popularly used
functions. More and special customer defined applications can be realised by loading a
special software/firmware into the unit.

The modular concept of RUBIDIUM SERIES and the programmable parts of this module
enhances the flexibility of our system, i.e. two basically identical modules could be used in
completely different applications. This can be achieved either, with the same software but with
different configurations (e.g. one module serves as time code reader, other module as time
code generator), or with different programming of the firmware. See chapter about “Software
Tools” to get a description of the configuration/programming of this module.
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1.3 Rear Panel and Connections

Connections at the XT module Connections at the XV module

Alpermann+Velte
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Pin assignments:

The LTC connector may be an input or an output:

LTC input XLR3F female
1: GND TN\
2: LTC_IN_A \'jj,
3: LTC IN_B N2
LTC output XLR3M male
1: GND PN
2: LTC_OUT A ;‘,j,
3: LTC_OUT B N

SERIAL/LTC OUT
DSUB9F female

: T- TxD

: T+ CTS

: LTC_OUT A
: LTC_OUT B
: GND

: R- RTS

: R+ _RxD

: GPI_3

: GPl_ 4

VOO NOTUD A WN—

: GPI_1

: GPI_2

: GPL_3

: GPl 4

: GND

: 24V

: GPIL5
:LTC IN_A
:LTC IN B

GPI/LTC IN
DSUB9F female

NVOONOTUL A WN =
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Signal descriptions:
GND Signal ground.
LTC IN_A, LTC IN B Balanced LTC (Linear Time Code) input.
LTC OUT A, LTC OUT B |Balanced LTC (Linear Time Code) output.
T- TxD In- or outputs of the local serial interface. One of the following
T+ CTS specification may be selected during configuration:
R-__RTS RS485: signals T- and T+, balanced in/output.
RS422: signals T- and T+ = balanced output,
R+ RxD . )
- signals R- and R+ = balanced input.
RS232: TxD = transmit line, unbalanced data output.
CTS = clear to send, handshake input.
RTS = request to send, handshake output.
RxD = receive line, unbalanced data input.
GPI 1...GPI 4 General Purpose Interface, may be used as input or as output
for digital signals according to application.
GPI_5 Relay contact (normally open). The relay contact shortens this
pin to GND.

24V |24 V DC voltage output, 200 mA reversible fused. This output corresponds to the
voltage output of the inserted “Power Supply” module. Please notice the power supply
specifications.

& Using this output please make sure not to exceed the total power rating of
the “Power Supply” module.
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1.4 Specifications

Video input VIDEO IN

Format Serial digital video:

e SD, according to SMPTE 259M
e HD, according to SMPTE 292M
e 3G, according to SMPTE 242M

Connector BNC (IEC169-8), 75 Q

Signal level 800 mV+10%

Digital data 8-bit, 10-bit

Equalization Automatic cable equalization. Tested with Belden 1505F:

270 Mb/s:  0-190 m
1.485 Gb/s: 0-110m

3 Gb/s: 0- 80m
Video output LOOP OUT
Format Same as video input
Connector BNC (IEC169-8), 75 Q
Signal level 800 mV+10%
DC offset 0.0V+0.5V
Digital data 10-bit

Video output VIDEO OUT

Format Same as video input
Connector BNC (IEC169-8), 75 Q
Signal level 800 mV+10%

DC offset 0.0V+0.5V

Digital data 10-bit

Video time codes

D-VITC reader/generator | According to SMPTE 266M-1994

ATC reader/generator According to SMPTE 12-M-2-2008

LTC input

Format According to ANSI/SMPTE 12M-1-2008
Connector Balanced signals LTC_IN_A and LTC_IN_B:

e Via 3-pin XLR female (according to IEC 268-1).
e Via 2 pins of the 9-pin DSUB female GPI/LTC IN.

Input impedance 18 kQ

Frame rates 24,25, 30, 30-Drop
Signal level 100mV,, -5V,
Frequency 1.6 - 2500 frames/s
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LTC output
Format According to ANSI/SMPTE 12M-1-2008
Connector Balanced signals LTC_OUT_A and LTC_OUT B:
e Via 3-pin XLR male (according to IEC 268-1).
e Via 2 pins of 9-pin DSUB female SERIAL/LTC OUT.
Output impedance <50Q
Frame rates 24,25, 30, 30-Drop
Signal level Adjustable 150 mV,_ - 4.9V,
GPI
GPI_1 ... GPI_4: Input “Low”: -2.0to +1.0V
Input specification Input “High”:  +3.0to +24.0V
Impedance: 4.7 kQ
Frequency: 0-1MHz
GPI_1 ... GPI 4. Open Collector output of a NPN transistor at 4k7 pull-up
Output specification resistor (5 VDC). Max. power dissipation: 200 mW.
“High” state: 4.3V (no load).
“Low” state:  output switched to GND.
Max. collector current: 100 mA DC, fused by a 100 mA auto-
recovery fuse.
Collector-emitter saturation voltage: @100 mA: typ. 200 mV
(£ 600 mV), @10mA: typ. 90 mV (< 250 mV).
Frequency: O - 150 kHz.
GPI_5: Contact resistance: 0.2Q
SPST-NO relay Max. switching power: 10W
Max. switching voltage: 175 VDC
Max. switching current: 0.5A
Max. transportable current: 0.8 A
24V
Output of the DC power Reversible fused. A continuous current of up to 120 mA can be
supply of this module, applied over the whole specified operating temperature range.
normally = 24 VDC. At an ambient temperature of e.g. 22 °C the output switches to
a high-resistance state after a few seconds if a current of 300
mA is applied.
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Others

Operating voltage

12 - 30 VDC

Power consumption

XT module: max. 6.2 W
XV module: max. 4.5 W

Weight

XT module: 0.4 kg approx.
XV module: 0.2 kg approx.

Mechanical XT

2 circuit boards (W x D): 100 x 160 mm / 3.94 x 6.30 inch
Rear panel:  Rub H1: 103 x 44 mm / 4.06 x 1.73 inch
Rub H3: 8HP, 3RU

Mechanical XV

Circuit board (W x D): 100 x 160 mm / 3.94 x 6.30 inch
Rear panel:  Rub H1: 103 x 44 mm / 4.06 x 1.73 inch
Rub H3: 4HP, 3RU

istics, operating

Environmental character-

Temperature: 5°Cto 40 °C
Relative humidity: 30 % to 85 %, non-condensing

istics, non-operating

Environmental character-

Temperature: -10 °Cto +60 °C
Relative humidity: 5 % to 95 %, non-condensing
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1.5 Features
1.5.1 Standard Features of the Time Code Generator
Configuration
IlLinkll \l/
TClink — — > Telegram (1,2, 3)
Configuration
 [JmSmc SyncSignal LIC Cenerte
g%): I 1 LTC Generator — > LTC Out
S 7%tor | TimeCode
Start Vil es% Generalor D-VITC /Glgnerator —{ >~ DVITC Out
Configuration
"Generate" ATC _LTC Out
Al D) d i: ATC ITC Out
Configuration Character ~ Configuration
"Insert" Inserter "ANC Generate"

Basically there is one time

code generator which outputs the time addresses and the binary

groups (user bits) in various time code formats: As LTC, as D-VITC, as ancillary data packets
of type ATC_LTC and/or ATC VITC, or as a telegram of the Rubidium TC_link interface. The
data of the generator can be visibly inserted in video windows, of course.

Overview of the basic features:

Frame rate

Selectable: 24, 25, 30, 30 Drop.

Genlock mode

Selectable: Internal, video, LTC read, second pulse.

Start value for the time
or the user bits

Settable: Manually via a programmed button/GPI or via a
configuration tool or utilizing the Jam Sync function.

LTC output level

Adjustable.

ATC/D-VITC lines

Selectable.

ATC time code

ATC LTC, ATC VITC - can individually be enabled/disabled.

Jam Sync application

Various operating modes - see chapter “The Jam Sync Function”.

Video window

Time and user bits can be visibly displayed. Various formats are
selectable, as well as size, position ...
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A RUB1 version XT module has four programmable LEDs at the front.

The Gen Sync Status function for a LED indicates the status of the phase and frequency
synchronization of the time code generator, depending on the mode of sync selection (for
configuration please refer to chapter “Keys: Keys and Lamps, LEDs and GPIs”).

Selection at “Generate” | Description of LED Function “Gen Sync Status”

Sync = Internal LED is permanently off.

Sync = Video LED lights up during video lock.
LED flashes slowly during the fine trim procedure.
LED flashes fast if video synchronization is lost.

Sync = LTC Read LED lights up during source lock

(LTC signal at REF_IN_A, REF IN_B).
LED flashes slowly during the fine trim procedure.
LED flashes fast if LTC synchronization is lost.

Sync = Second Pulse LED lights up during lock to the external PPS
(signal input at GPI_1).

LED flashes slowly during the fine trim procedure.

LED flashes fast if PPS synchronization is lost.

Alpermann+Velte
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1.5.2 Standard Features of the Time Code Reader
Function Configuration
llLin\Il(i llReadll
TC link
Telegram (1,2,3) = > TCli READ Jam
Configuration Sync
"LTC Read"
N%Z N2
LTC In o[> LTCReader — -
(ab)
DVITCIh o[ >>—>DVITC Reader — ‘qt;
Configuration (p)
"D-VITC Read" <
| G
ATCLTCIn o~ >—>/ATC LTC Reader = E)
ATCVITCIn o>/ AT VT Reader =—— =
Configuration # S
"ANC Read" i -
O

Configuration %
"Insert"

Each time code format has its own time code reader. Each reader is able to visibly insert the
data in a video window. Each reader can — with selectable priority — transfer the data to the
“general reader” (Read). The following functions are only available for the “general reader”:

e Jam Sync, i.e. the data transfer of the reader data to the time code generator.
e Decoding the MTD data of the Alpermann+Velte Timer System.

e Decoding a date.

Overview of the basic features:

Frame rate Selectable: 24, 25, 30, 30 Drop, automatic.
ATC/D-VITC/LTC priority | Selectable.

ATC/D-VITC lines Selectable.

D-VITC threshold Settable or automatic.

Decoding MTD data Selectable for one time code source.
Decoding a date Various formats selectable.
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1.5.3 Synchronisation by Jam Sync
The Jam Sync function transfers time code of the “general reader” to the time code generator.

Examples of application are all the different time code converter functions, as there are LTC-
to-LTC converter, LTC-to-ATC converter, ATC-to-LTC converter efc.

Jam Time Code
READ 2,

Generator

Use a button or a GPI or a configuration tool to activate this function.

Overview of the basic features:

Which data should be Selectable: Only the time addresses.

transferred to the time Only the binary groups (user bits).

2 . .
code generator? Time and user bits.

Transfer the time into the user bits (cross jam).

What should the time Operating mode selectable:

code generator do if no Continuous mode (unlimited flying wheel).

| [4
fime code can be read? Generator stops after a programmed number of

frames.

After the time code generator has received data from
the reader the Jam Sync function will be switched off
(single jam).

Is it possible to add or | Yes, it is possible to program a “hours:minutes:seconds:frames”
subtract a time offset? offset.

Please refer to chapter “Jam*: The Jam Sync Function for the details of configuration.

RUB1 version XT modules have programmable LEDs and GPls.
The Jam function for an LED or a GPI indicates the status of a Jam Sync mode (for
configuration please refer to chapter “Keys: Keys and Lamps, LEDs and GPIs”).

LED / GPI (lamp) | Description of the “Jam” Function

Lights up The generator accepts the reader data during a continuous Jam Sync.
Flashes slowly No time code can be read during a continuous Jam Sync.

Flashes fast “Single Jam” currently is active.

Off Jam Sync is switched off.

There are several Jam Sync operating modes available. The detailed description of these
modes is given here. Except for the “Single Jam” mode all modes will be selected out of the
“Mode” drop-down list.

Alpermann+Velte
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Single Jam

This function will be switched off automatically (Jam Mode = OFF) after the time code
generator has once received data from the reader. If - according to the set-up at “Values” -
a time transfer has been selected, the time addresses of the generator will be set by the
time addresses of the read time code, after that the time will be count continuously. After
power-on a Single Jam mode is cleared.

Single Jam can be activated by a click on a button at the configuration tool, or by a
programmed key or GPI.

Continuous

Continuous Jam Sync. This mode swaps the generator to a free-running mode if there is no
time code input (unlimited flying wheel).

Cont. 1Frame

Jam Sync with one-frame drop-out compensation. This mode forces the generator to stop if
there is no time code input for more than one frame and a transfer of time data has been
selected.

Cont Wheel

Jam Sync with programmed drop-out compensation. This mode forces the generator to
stop if there are no time code input for more than a programmed number of frames and a
transfer of time data has been selected.

Start

This mode operates as a one-time Jam Sync. Unlike the “Single Jam” this mode remains
active, so with every start-up of the module the one-time transfer occurs. The one-time Jam
Sync waits until the generator reaches the Genlock, i.e. after power-on the generator has
to lock to the selected source signal, after that the data from the read time code will be
transferred to the generator.

Convert

In all other Jam Sync operating modes, the generator reads the time code time and only
accepts it if the time is plausible and in an ascending continuous order. But with this
"converter" function all read values including standing or even non-continuous values
directly and exactly will be converted into the requested time code format. If no time code is
read, the generator stops.

A time code, which is badly readable or incomplete, will pass these disturbances to the
outputted time code.

Example for this application: ATC-to-LTC converter. The ATC of a frozen (still) image or
during a single step motion is directly transferred to the generated LTC.

Diff Cont. and Diff Stop

Although the Jam Sync function examines the read time values for plausibility and
ascending order, it cannot be prevented in all cases that the generated time code has
frame jumps. For example now and then a frame jump occurs if read time code and
generated time code are not synchronized to each other. Nevertheless selecting the Jam
Sync function Diff Cont. or Diff Stop a clean regeneration can be achieved.

Alpermann+Velte
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In this mode new read time values to be transferred to the generator have to be up-
counting. A “reverse” or “still” time code will be ignored. The generator however only
synchronizes to the read time values if the time difference between reader and generator
time exceeds an adjustable threshold. The “Diff Cont.” and the “Diff Stop” mode differ in
case no reader values are being transferred: At “Diff Cont.” the generator continues to
count the time on its own (continuous Jam Sync without flywheel option), at “Diff Stop” the
generator stops counting after a programmed number of frames (“Wheel”).

This procedure sets the generator time equal to the read time at the beginning - for
example with the start of a video tape. After that dropouts or phase shifting will not lead to
a discontinuous time code output. Each time, if — for example after stopping and restarting
the tape - again a difference of = threshold occurs, the generator is automatically locked to
this new read time code.

This function uses the value of the flywheel (“Wheel”) as the threshold for the difference.
The allowed range of values is 2 - 20 frames. If the current value does not lie within this
range the threshold will automatically be set to 4 frames.

Please notice the following remarks concerning this procedure and the choice of the

threshold:

If a time difference greater than the threshold has been detected, the generator accepts the
reader values for the next two seconds to get in sync. During this period the incoming time
code should stabilize (for example a recorder should reach the normal play speed). If
during this period no synchronization has been reached, the generated values compared to
the incoming time code now can have any difference up to the threshold value.

If there is no synchronization between the incoming time code and the generated time
code, a continuous drift against each other will take place and a time difference will built
up. If the difference exceeds the threshold, a "hard" correction takes place. With the
"Continuous" Jam Sync function you would have a one frame jump quiet often in this case,
with the "Diff" Jam Sync function you would have a jump of the size of the threshold rarely.
The more briefly however you choose the production time, the more highly the probability
for an errors free re-generation, because the difference will not reach the threshold.

Zero Frame

The generator accepts the reader values only if the frame count of the reader values equals
to 00. Even if there are different frame rates of reader and generator time code, both time
codes will be aligned exactly at the start of each second.

This mode should be selected for a frame rate conversion. In case of a video format
conversion (e.g. PAL to NTSC or vice verse) the original time code should be connected to
the time code input and the converted video should be connected to the video input of the
Rubidium module. Thus the converted time code will be synchronised to the converted
video.

Format Format

Converter AT/DT/HT: Jam-Sync Converter AT/DTHT: Jam-Sync
"Zero Frame" "Zero Frame"
Video PAL Video NTSC Sync Video NTS Video PAL Sync
TC Out Time Code NTSC ; TC Out Time Code PAL ;
Time Code PAL ch Time Code NTSC ch
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1.5.4 Standard Features of the Video Channel

Video channel

8-bit, 10-bit
Bypass

ATC/D-VITC lines insert enabled/disabled
Character insert enabled/disabled

Supported SD Video Standards

Video Format Scanning Format Standard Frame rate, Hz
525/59.94 2:1 Interlace SMPTE 125M 30/1.001
625/50 2:1 Interlace ITU-R BT.601 25
Supported HD Video Standards

Video Format Scanning Format Standard Frame rate, Hz
1280 x 720p/60 1:1 Progressive SMPTE 296M 60

1280 x 720p/59.94 1:1 Progressive SMPTE 296M 60/1.001
1280 x 720p/50 1:1 Progressive SMPTE 296M 50

1280 x 720p/30 1:1 Progressive SMPTE 296M 30

1280 x 720p/29.97 1:1 Progressive SMPTE 296M 30/1.001
1280 x 720p/25 1:1 Progressive SMPTE 296M 25

1280 x 720p/24 1:1 Progressive SMPTE 296M 24

1280 x 720p/23.98 1:1 Progressive SMPTE 296M 24/1.001
1920 x 1080i/60 2:1 Interlace SMPTE 274M 30

1920 x 1080i/59.94 2:1 Interlace SMPTE 274M 30/1.001
1920 x 1080psf/30 Progressive segmented SMPTE 274M 30

1920 x 1080psf/29.97 | Progressive segmented SMPTE 274M 30/1.001
1920 x 1080p/60 1:1 Progressive SMPTE 274M 60

1920 x 1080p/50 1:1 Progressive SMPTE 274M 50

1920 x 1080p/30 1:1 Progressive SMPTE 274M 30

1920 x 1080p/29.97 1:1 Progressive SMPTE 274M 30/1.001
1920 x 1080i/50 2:1 Interlace SMPTE 274M 25

1920 x 1080psf/25 Progressive segmented SMPTE 274M 25

1920 x 1080p/25 1:1 Progressive SMPTE 274M 25

1920 x 1080p/24 1:1 Progressive SMPTE 274M 24

1920 x 1080p/23.98 1:1 Progressive SMPTE 274M 24/1.001
1920 x 1080psf/24 Progressive segmented SMPTE 274M 24

1920 x 1080psf/23.98 | Progressive segmented SMPTE 274M 24/1.001
1920 x 1035i/60 2:1 Interlace SMPTE 260M 30

1920 x 1035i/59.94 2:1 Interlace SMPTE 260M 30/1.001

Alpermann+Velte




Functional Description and Specifications XT and XV
Page 20

1.5.5 Standard Features of the Character Inserter

Character inserter ¢ Video windows selectable (time code or text)
e Colour selectable

e Position selectable

e Size selectable

e Format selectable

Example of a character insertion:

Ancillary Time: 10:55:58:18 G2
Ancillary User: 07101106

source ID: VIRI1

[ Unique Material Identifier (UMID) ]
Material#: 2254128 / 2006-11-10

Source: 15:24:47:17 / 2006-11-~10
Co-Ordinates: 53°48'08.85N / 09°58'26.00E

PTV

1.5.6 Other Standard Features

4 illuminated keys at the XT module- RUB1 version only | Programmable functions

4 illuminated keys at the XT module- RUB1 version only | Programmable functions

4 GPlIs at the XT module Programmable functions

For configuration please refer to chapter “Keys: Keys and Lamps, LEDs and GPIs”.

Alpermann+Velte



Functional Description and Specifications XT and XV
Page 21

1.6 Software Update

Software updates require a (windows operating system) computer and the “RUBIDIUM
CONFIGURATION” program. You can download the latest version of the program from:
http://www.alpermann-velte.com/serv_e/software_e/software_e.html).

Please check the PC connector at your RUBIDIUM housing: there is an USB or R$232 (with a
DSUB9 connector) interface installed. You now need the same interface at your computer.

The new firmware should already be stored as a .tcf file at your computer.
Please now execute the following steps:

1. Connect your computer to the PC connector of that RUBIDIUM frame where the module
has been plugged.

In case of an RS232 interface: Use a straight (1:1) connection between the PC connector
at the RUBIDIUM frame and the RS232 of the computer.

In case of an USB interface: Use a USB A-B cable between your computer and the
RUBIDIUM frame.

Switch on the power of all units.

2. Execute “Rubidium Config.exe” on your computer. Select the “Port” according to the
interface (USB, RS232) you are using.

Select the module (unit 1, 2, 3 ...).
Select “Flash Update” in the File menu.

Open the .tef-file. Standard names:
“Rubidium XT version.tct” or “Rubidium XV version.tcf”.
“version “ stands for a revision no., e.g. “2.11.16".

Enter activation co X|| | In case of changing the options of the module the
If you want to update your HT madule with a firmware HGSh UpdGTe SfOpS Gnd a reqUGSf OppeGrS. UpdGTe
file that t= oth Li than th dule does, M M M
e e can be done only after entering an activation code.

To get the code, you have ta tell Alpermann+elte the
serial number of your module.

Please write down the serial number shown at your
screen and request an activation code from
Alpermann+Velte company. Then execute the update
again.

Senal Mumber: |2EBBUUBD-1 1-21-0

Activation Code: I

oK I LCancel |

Press OK to start the update. At the end press OK again.

6. Update is finished now. We recommend to check configuration of the module utilizing the
“RUBIDIUM CONFIGURATION" program.

During the flash update the operation of the module stops!
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2 Status Monitor

2.1 Status Monitor by IE Module

The RUBIDIUM SERIES HTTP server, located in the RUB IE module, offers a status monitor.
Please refer to the “Functional Descriptions and Specifications IE” manual for a detailed
description of how to access the RUBIDIUM SERIES system and how to open the RUBIDIUM

homepage.
e At the RUBIDIUM homepage click on “Configuration” to open the Configuration page.

Rubidium Series Monitoring | @ Frame: [Frame1 =]

® Configuration m m l @

e Click on the blue button of type XT or XV, respectively.

e Click on the button Monitoring to open the status monitor.

Requirements:
e Please have Java Runtime Environment 1.6.0 or higher installed (for example download
at www.java.com).

e Java should be installed as a browser plug-in (a Windows installation will do this
automatically if you download Java from the source mentioned above).

e The Status Monitor works with all operating systems which support Java.
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2.2 Status Monitor by PC Program

RubStatSE.exe.

The PC program RubStatSE.exe uses the PC interface (RS232 or USB) of the RUBIDIUM
housing. This program is part of the “Rubidium Series, config software” packet you can
download at:

http://www.alpermann-velte.com/serv_e/software_e/software_e.html.

Execute this program, select the COM port or USB connection and press the scan button to
get a list of the modules plugged to this housing. Select the module and press the connect
button.

B Rubidium Status Monitor SE _ ol x|
M | | Rubidiurm Status Moritor 2.11.10

Module 1; =T

Module 2; =\
Maodule 3
Maodule ¢

Scan Module 4

Requirements:

e Please have Java Runtime Environment 1.6.0 or higher installed (for example download
at www.java.com).

e For a Windows operating system: Please follow the description of
RubStatSE_Readme.txt.

e For a Linux operating system: Available on request.
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2.3 Status “System”: TC Generator and TC Reader

_ |0 x|

Fommunikationsanschluss (COM4)  « |EMModule 1:.., = I SCan I Rubidiurn Status Monitor 2,11, 16

System I Fan Maonitor I

~TC Generatar
frame rate 25
operating mode start
tc output active VeSS t¥ color field present no
color field correction no
genlock mode video
pll lock current Yes
pll lock after reset YES
freq divider, current AB9826
freq divider, nominal 80824
EFrors no sync 0
errors sync disturbance 1]
time 10:03: 24
user 00 oo 00 oo
~TC Reader rError Counkter
Source ATCR_VITC
time 10:.03:24
user Q0 o000 oo
frame rate 25 flags: bgf 00D
Bit 10 1] cf 1]
Bit 11 1] df 1] Counter 1 Counter 2
Bit 27 |:| pc O {DI¥ITC 0 0
Bit 43 0 LTC u
Bit 58 1] ATC_¥ITC 1] 1]
Bit 59 1] ATC_LTC a
id 1
dir 1]
priority 1 off
priority 2 off
priority 3 Off

Module version 2.11,16,12 (XT)

TC Generator: Status and set-up information.

TC Reader: Status and set-up information.

Error Counter: Counting time code reader errors:

Counter 1 Counter 2
(D)VITC, ATC_VITC | Discontinuity of the VITC time Error with respect to
addresses VITC of 1* and 2™ field

LTC, ATC_LTC

Discontinuity of the LTC time addresses

The counters reset to zero if the corresponding time code reader will be disabled.
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2.4 Status of Fan and Power Supplies

This module — as all configurable RUBIDIUM modules — is able to monitor the fan and power
supplies which are plugged to the same housing as this module.

B Rubidium Status Monitor SE _ Ol x|
| e

Systemn  Fan Monitar |

rFrame ~Pork
housing H1 {orD1, 21, 581, T

fan and ps monitoring YES detected YES
port monitoring yes failure no
fan Failure hio address 1
ps failure no termination an
fans and ps monitored by this unit

rFan 1 rFan 2
detected yes detected ho
failure hio failure hio
fan fFault no fan fault no
alarm no alarm no
temp K temp 0ec

~Power Supply 1 ~Power Supply 2
detected YES detected no
failure o failure o
alarm o alarm no
temp 48 °C temp nec
24¥ output 239 24¥ output 0.0y
24¥ at frame 237V 24¥ at frame 00w

Module version 2,11.16,12 {xT)

Please refer to the document “Installation & Systems Manual RUBIDIUM SERIES” for a detailed
description.
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3  The Rubidium Configuration Tools

3.1 The Rubidium Configuration PC Program

Please refer to the
“Installation & Systems Manual RUBIDIUM SERIES”

for a general description of this program and how to install it. In this document please notice
the following subchapters:

e  Overview
e Installation
e Connection to RUBIDIUM SERIES Chassis
e Starting the Program
e Store, Load and Update the Configuration on your PC
e The “Profile” Tab: Store and Load Configurations on the Module
The program RUBIDIUM CONFIGURATION uses various tab cards. With one click on the

button Configure, all available and currently activated tabs of this specific module are
displayed.

Any changes at a tab will immediately be stored at the module. If you enter a number or a text
press the tabulator key at the PC’s keyboard afterwards.

Any changes at a tab will immediately be stored at the module. If you enter a number or a text
press the tabulator key at the PC’s keyboard afterwards.
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3.2 The Rubidium Series HTTP Server

The RUBIDIUM SERIES HTTP server is located in the RUB IE module. A 10/100Base-T Ethernet
connection and a web browser allow access to the RUBIDIUM system.

Please refer to the
“Installation & Systems Manual RUBIDIUM SERIES”

for a functional overview and for an installation description of this program. You will find the
chapter “The RUBIDIUM SERIES HTTP Server” and its subchapters:

e Overview, Connecting the IE Module

e |P Configuration, the Rubidium Homepage

e Access to a RUBIDIUM SERIES Module

e The “Profile” Page: Store and Load Configurations on the Module or on the PC

As soon as a communication to a single module has been established, the Configuration
page gives a list of all links to those pages which are actually enabled for a configuration.

Changes at a page will not be stored at the module automatically. At the bottom of each page
there are two buttons which should be used to store or load the configuration of the module:

Button Save To Module:
e Click on this button to transfer all settings on this page to the module.

Button Reload From Module:
e Click on this button to load the current configuration of the module.

Every time you click on the blue button which indicates the module under
>< I configuration a Reload will be done automatically.
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3.3 “Functions”

Click on Functions to see all applicable tabs/pages listed, and to activate or deactivate
tabs/pages.

For example (screen shot of the PC program tab):

Conmection  Functions | F'rn:nfilel Systeml Eeps I AME Fleadl Inzert I

Edit HE
Swsten v W
K.eys v v
Read r r
LTC Read I v
DVITC Read I r
AMC Fiead v v
Jarmn [ o
Generate r r
LTC Generate [ o
DMITC Generate [ -
AMC Generate r r
Lirik: I v
Wideo - =
Inzert v v
Senal - -

A tab/page reflects a function of the module. The columns Edit and Use determine whether
the function in the module is activated/deactivated and whether user configuration of that
specific function is allowed or not.

Click on the applicable Edit and/or Use checkboxes to activate/deactivate a function:

Edit |Use
Function is deactivated, the tab/page is not visible.
v \ Function is activated, the tab/page is visible and configurable.
\ Function is activated but the tab/page not visible and therefore not
configurable.

e We suggest that you deactivate the Use checkboxes of all functions you are presently
not using.

e We suggest that you deactivate the Edit checkboxes of all functions you are presently
not configuring. That avoids unintentional operating and malfunctions.
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List of functions:

Profile

System

Keys

Read

LTC Read
D-VITC Read
ANC Read
Jam

Generate

LTC Generate
D-VITC Generate
ANC Generate
Link

Video

Insert

Serial

Store and Load Configurations on the Module (*)
Module Identification, Reset, SNMP, Fan Control
Keys and Lamps, LEDs and GPIs (XT module only)
Configuration of the “General Reader”

LTC Reader Functions (XT module only)

D-VITC Reader Functions

Ancillary Data Reader Functions

The Jam Sync Function

Basic Set-Up of the Time Code Generator

LTC Generator Functions (XT module only)
D-VITC Generator Functions

Ancillary Data Generator Functions
Communication between Modules

Video System and General Set-Up of the Video Channel
Set-Up of all Video Windows

Serial Interfaces (XT module only)

(*) refer to “Installation & Systems Manual RUBIDIUM SERIES”
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3.4 “Keys”: Keys and Lamps, LEDs and GPls

The XT module has four GPIs (General Purpose Interface), the RUB1 version additionally has
four illuminated buttons (keys and lamps), and four LEDs (Light Emitting Diodes) . Basically the
functions of these in- and outputs are programmable.

Some functions presented by the configuration tool maybe assigned to special options, and
therefore are not applicable with the standard firmware. For further information please contact
Alpermann+Velte.

T T IRIBIRIE

@ ERROR

A 4
RUBIDIUM SERIES 1

Configuration (example shows a screen shot of the PC program tab):

Ennnectiunl Funu:ti-:unsl F'ru:ufilel Spstem Kb I.-'-‘-.NE Headl |nzert I

~ Function Keys ~LED
FI OPER  |OFER |
F2  |No Dperation | || SIGMAL [siGNaL =
F3  |NoOperation ||| SET  |sET |
F4  |No Dperation _=| | | ERROR |ERROR |

—GFI

GFI 1 IN::: Operation Mode IButtnn 4 Lamp

GFI 2 IN::: O peratiomn Mode IButt-:un 4 Lamp

GPI 3 IN::: [ peration

G4 IN::: O peration b ode IButt-:un / Lamp

Lef Ll Lo Lo f e

GFl 5 IN::: O peration bl ode ILamp

=l
=l
Mode  |Button/Lamp v |
=l
=l
=

Pulze Diuration I B00rmz
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Function Keys (and Lamps)

Four keys F1, F2, F3, and F4 can get a function independently from each other. Select a
function from the drop-down list. This selects the function of the lamps as well.

This drop-down list is identical to the drop-down list of GPI functions.

Please refer to the document “RUB AT/DT/HT/XT Application: GPI Functions” for a
description of the available functions. You can download it from:

http://www.alpermann-velte.com/fag_e/fag_e.html

GPI

Four GPIs can get a function independently from each other, as an input or as an output.
Additionally the switching characteristic is selectable. GPI 5 always will be an output.

Input: Edge sensitive as a push button or level sensitive as a toggle switch.
Output: Level sensitive as a lamp or a pulse with selectable pulse duration.
Select from the drop-down lists.

Please refer to the document “RUB AT/DT/HT/XT Application: GPI Functions” for a
description of the available functions. You can download it from:

http://www.alpermann-velte.com/fag_e/fag_e.html

LED

Four LEDs (named OPER, SIGNAL, SET and ERROR) can get a function independently from
each other. Select a function from the drop-down list.

Available functions:

OPER Lights up during normal operating mode.

SIGNAL Lights up as long as time code can be read.

SET Lights up as long as any PC program (configuration or status monitor
program) has established a connection to the module by the PC
interface.

ERROR Indicates an error.

Gen Sync Status Indicates the status of the phase and frequency synchronization of the

time code generator
(refer to chapter “Standard Features of the Time Code Generator”).

Jam Indicates the status of the Jam Sync mode
(refer to chapter “Synchronization by Jam Sync”).

PAL 8 Indicates the status of the colour lock mode
(refer to chapter “Standard Features of the Time Code Generator “).

Storing Profile Lights up shortly after storing a profile.

More functions are optional available.
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3.5 “Read”: Configuration of the “General Reader”

XT and XV modules are equip- Configuration (example shows a screen shot of the PC
ped with time code readers for program tab):

the following time code formats: _ : :
D:unnectlonl Functlnnsl F'n:uhlel S_I,Isteml Key: Head |ﬁ3«NE Headl Ingert |

LTC (XT module only),
D-VITC Frame Rate I.-’-‘«ulo ;I
!
ATC_LTC and ATC_VITC, Py _
and time code via telegram o e = bl
(] 2 3) of the internal ATCWITCRead ¢ O & High
! !
e L ATCLTCRead (& O
Rubidium “TC_link” interface. DAITE Fraad T 5 & &
“Read” is a “general reader” LTC Fiead SN RN &
which receives data from the Telegram 3 ¢ ¢ 9 9
special  readers  mentioned LG -IE :: :: :: :: )
above. The current values of this e -
reader can be visibly inserted in ~MTD
a video window and are o\(ail- Souce  [LTC Fiead —
able for the Jam Sync function.
The special readers can be ~User
individ~uc1||y SVYifChed ‘off or can Mode  [on —
be assigned with a priority.

Frame Rate The frame rate of the incoming time code can be detected automatically or can
be fixed to a value. Select the appropriate function from the drop-down list. In
case of Auto the frame rate will be set by the frame rate of the special reader.

Priority

All the time code readers can be individually switched off or can be assigned with a priority.
In case that more than one reader is active the priority determines which reader transfers its
data to the general reader. If the same priority level has been selected for several readers a
second priority rule applies corresponding to the list above: The reader at the top of the list
has the highest priority.

To use one of the “Telegram” readers activate the Link function — see “Link”.

MTD

Decoding of the binary groups of the time code according to the MTD format — e.g. to
visibly insert a MTD timer in a video window — is possible for one source only. Select the
source (the special reader) from the drop-down list.

User

If the binary groups of the time code are of a special format, which should be decoded e.g.
to get a date or to visibly insert a MTD timer in a video window, the correct format should be
selected from the drop-down list.
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3.6 “LTC Read’: LTC Reader Functions

The XT module is equipped with an LTC time code reader.

Configuration (example shows a screen shot of the PC program tab):

Eu:unneu:ticunl Funu:tiu:unsl F'ru:ufilel S_I,Isteml keys LTCRead I.-'-‘-.NE Headl [nzert I

Frame Fate IW TI

Frame Rate The frame rate of the LTC can be detected automatically or can be fixed to a
value. Select the appropriate function from the drop-down list.

Alpermann+Velte



Functional Description and Specifications XT and XV
Page 34

3.7 “D-VITC Read”: D-VITC Reader Functions

XT and XV modules are equipped with a D-VITC time code reader.

Configuration (example shows a screen shot of the PC program tab):

I:-:unne-:til:unl Functi-:unsl F'n:ufilel Systeml Kepsz I Fead DWITCRead | [nzert I

Frame Rate IW - I
— Line Select

Mode |l |

Tstline |14 —

2rdLine |14 =
— Threshald

Maode [50 =]

Walug |97 —

Frame Rate The frame rate of the D-VITC can be detected automatically or can be fixed to a
value. Select the appropriate function from the drop-down list.

Line Select

D-VITC reader line selection: The D-VITC of the lowest line within the selected line range
(each field) will be read. If this D-VITC carries plausible data, further lines then will be
ignored.

Mode Off No D-VITC will be read.
Lines  Line range: Only two lines - the “1st Line” and the “2nd Line”.
Block  Line range: All lines from “1st Line” to “2nd Line” (included).
All The whole available line range will be processed automatically.

1st Line 1% line (mode = “Lines”) or start line (mode = “Block”), valid input = 6 - 30.

2nd Line 2" line (mode = “Lines”) or last line (mode = “Block”), valid input = 6 - 30.

Threshold

Select the data threshold. 50% is the standard (factory) setting.

Mode Auto Automatic adaptation to the D-VITC data level.
50 % Fixed to a 50 % value, based at a nominal video and D-VITC data level.
Manual Enter a value manually, e.g. to find out the limits of the threshold values.

Value If “Mode = Manual” is selected: Enter a value.
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3.8 “ANC Read”: Ancillary Data Reader Functions

XT and XV modules are equipped with an Ancillary Data reader.

The standard firmware uses this functionality to read ATC (Ancillary Time Code) according to
SMPTE-12M-2. ATC can be of type ATC_LTC and ATC VITC.

Other ancillary data packets can be evaluated on request. Please contact Alpermann+Velte.

Configuration (example shows a screen shot of the PC program tab):
I:-:unnectil:nnl Funn:ti-:unsl F'rl:ufilel S_I,Isteml Feys AMCRead |Insert I

—ATC

Frame Rate Im vl
LTC IEnaI:uIe ;I

WITC | Enable =

ATC

This configuration enables or disables the individual Ancillary Time Code reader. Time
code according to SMPTE 12M-2-2008 will be accepted only (= ATC_LTC and ATC_VITC).

A disabled reader cannot transfer any data to the general reader (“Read”). For full
functionality only those readers should be enabled which really should be used for the
present application.

Frame Rate The frame rate can be detected automatically or can be fixed to a value.
Select the appropriate function from the drop-down list.

LTC Disable or Enable the ATC _LTC reader.
VITC Disable or Enable the ATC _VITC reader.
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3.9 “Jam”: The Jam Sync Function

The Jam Sync function transfers time code of the “general reader” (Read) to the time code
generator.

Configuration (example shows a screen shot of the PC program tab):

I:n:-nnec:tin:nnl Funn::tin:-nsl F'rn:nfilel Systeml Keyps I AMC Fead Jam |Ir'|sert I
tode IEn:nnt. YWheel ;I

Yalues ITime, Idzer ;I

wheel E =

Lse Offset W

CffFzet ITITITIT
Single Jam |

Mode

Please refer to chapter “Synchronisation by Jam Sync” for a detailed description of these
modes.

Off Jam Sync is switched off.

Continuous Continuous Jam Sync.

Cont. 1Frame Jam Sync with one-frame drop-out compensation.

Cont Wheel Jam Sync with programmed drop-out compensation.

Start One-time Jam Sync, active after power-on.

Convert Time code conversion even at “still” time code input.

Diff Cont. Continuous Jam Sync if time difference exceeds a threshold value. Generator

continues to count if time code input fails.

Diff Stop Jam Sync if time difference exceeds a threshold value. Generator stops
counting if time code input fails.

Zero Frame Jam Sync at frames = 00 of the time code input. Suitable for format
conversions.

Values

The Jam Sync function treats the time information and the user bits of the time code indepen-
dently:

Time Time information of read — time of generator. The content of the binary
groups (user) of the generated time code is determined by the selection
“User Mode” of the generator function.

User Binary groups of read — binary groups of generator. The time of the
generator counts independently from the read time.

Time, User Time information of read — time of generator, and binary groups of read
— binary groups of generator.

Time to User Cross Jam Sync: Time information of read — binary groups of generator.

The time of the generator counts independently from the read time.
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Wheel

Number of frames for the drop-out compensation in the “Cont Wheel” mode.

Use Offset

If selected a programmed offset will be added to the time of the reader. A negative offset can
be achieved as follows: subtract the time or the number of frames by which the output should
be delayed with respect to the input from 24 hours — considering the current frame rate.
Example: for a delay of 10 frames in a 30 frames system the offset should be 23:59:59:20.

Offset

You can program a “hours:minutes:seconds:frames” offset.

Utilizing the PC program you have to press the tabulator key at the PC’s keyboard to store
the offset, utilizing the HTTP server press the Save To Module button.

Single Jam

The Single Jam will be switched off automatically (Jam Mode = OFF) after the time code
generator has once received data from the reader. If - according to the set-up at “Values” - a
time transfer has been selected, the time addresses of the generator will be set by the time
addresses of the read time code, after that the time will be count continuously. After power-
on a Single Jam mode is cleared.

Single Jam can be activated by a click on this button, or by a programmed key or GPI.
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3.10 “Generate”: Basic Set-Up of the Time Code
Generator

There is one time code generator which feeds the different time code outputs — see chapter
“Standard Features of the Time Code Generator”. You can adjust the frame rate and the
source of the synchronization signal. The time code generator can receive start values
manually or by the “Jam Sync” function.

Configuration (example shows a screen shot of the PC program tab):

Ennnectinnl Funn::tin:lnsl F'mfilel S_I,Isteml Feps  Generate | Link: I Yiden I Inzert I

Frame Rate IEE - I Automatic

F ollaw Video

Sync I‘Jiden LI
PFS IHising Edge LI
Generator

Time Iﬁ : IT : IT : IT Set Time
Izer IEIEIEIEIEIEIEIEI Set Uzer

Frame Rate Adjust the frame rate of the generator. If you are working in a television
surrounding the frame rate has to be selected according to the television signal:

Frame rate | television signal
24 720p/24; 1080p/24
25 625/50 (PAL); 720p/50; 720p/25; 1080i/50; 1080p/25; 1080p/50
30 720p/60; 720p/30; 1080i/60; 1080p/30; 1080p/60
30 df 525/59.94 (NTSC); 720p/59.94; 720p/29.97;
1080i/59.94; 1080p/29.97; 1080p/59.94
Automatic The generator can adapt its frame rate automatically:
Follow Video Frame rate follows the video input. The frame rate can be set

automatically to 24, 25 or 30 df — but not to 30.
This requires to setup “System = Auto” at the Video tab.
Follow Jam-Sync Frame rate follows the “Read” time code input during a Jam

Sync operating mode. The frame rate can be set automatically
to 24, 25, 30 or 30 df.

Sync Select the source of the synchronization signal:
Internal Internal reference.
Video Video signal connected to VIDEO IN.
LTC Read External LTC signal connected to LTC IN.
PPS External pulse per second (PPS) connected to GPI_1.
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PPS Select the reference edge if Sync = “PPS” has been selected:
Rising Edge
Falling Edge
Generator

The time and the binary groups (user bits) can receive start values.

Time  Enter a time value: HH:MM:SS:FF. Click on the Set Time button to transfer the
values to the module.

User “User” denotes the binary groups of the time code. These are 8 digits, values in
the range 0 - 9 and A — F will be accepted. Click on the Set User button to

transfer the values to the module.
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3.11 “LTC Generate”: LTC Generator Functions

XT modules can output the data of the time code generator in an LTC format.

Configuration (example shows a screen shot of the PC program tab):

Ennnectiunl Funu:ti-:unsl F'ru:ufilel Systeml Keps I Generate LTC Generate I

Gai | 6de 1.55vpp x|

hdvite [
B -

Gain Select the output level from the drop-down list.
Range: -14 dB (0.15 Vpp) to 16 dB (4.89 Vpp).

Mute LTC output mute on/off.

PC bit “Polarity Correction” bit.
If this checkbox is activated: The polarity of the synchronisation word of the LTC
output will be stabilised. The polarity correction bit is put in such a state so that
every 80-bit word contains an even number of logical zeros. The position of this bit
is bit no. 27 in the 525/60 system, no. 59 in the 625/50 system. Activating this
checkbox will help you to find the code start at the screen of an oscilloscope.
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3.12 “D-VITC Generate”: D-VITC Generator Functions

XT and XV modules can output the data of the time code generator in a D-VITC format.
Configuration (example shows a screen shot of the PC program tab):

Eonnectionl Functionsl F'n:ufilel Systeml Generate  D-VITC Generate |

r Line Select

tode L=
1zt Line I'I 4 E:
2nd Line |'| 4 5:

— Blanking

tode ILines - I
Tzt Line I'I 4 5:

2nd Line |1 4 5:

TCBypass [

Line Select

Mode Off No D-VITC will be generated.

Lines  D-VITC in only two lines: The “1st Line” and the “2nd Line”.

Block  D-VITC in all lines from “1st Line” to “2nd Line” (included).
1st Line  Select the first line (“Lines”) or the start line (“Block”), valid input = 6 to 30.
2nd Line Select the second line (“Lines”) or the last line “Block”), valid input = 6 to 30.

Note: If “1st Line” is equal to “2nd Line”, only one D-VITC line will be generated.

Blanking

Selected lines can be blanked. Typical application is to remove a D-VITC from the video
signal. Lines which are selected for blanking and for D-VITC (see “Line Select” above) will
be blanked before the D-VITC will be generated.

Mode Off No blanking.
Lines  Blanking of two lines: The “1st Line” and the “2nd Line”.
Block  Blanking of the lines from “1st Line” to “2nd Line” (included).

1st Line  Select the first line (mode = “Lines”) or the start line (mode = “Block”), valid

input = 6 to 30.
2nd Line Select the second line (mode = “Lines”) or the last line (mode = “Block”), valid
input = 6 to 30.

Note: If “1st Line” is equal to “2nd Line”, only one line will be blanked.

TC Bypass

Enable the following automatic mode: Only in case that there is no D-VITC present in the in-
coming video, the D-VITC generator will be enabled. If there is already a D-VITC, then no new
D-VITC will be inserted. For this feature, the D-VITC reader has to be enabled.

Please notice *1 in the next chapter as well.
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3.13 “ANC Generate”: Ancillary Data Generator
Functions

XT and XV modules have an Ancillary Data Generator integrated.

The standard firmware uses this functionality to generate ATC (Ancillary Time Code) according

to SMPTE-12M-2. ATC can be of type ATC_LTC and ATC VITC.

Other ancillary data packets can be generated on request. Please contact Alpermann+Velte.

Configuration (example shows a screen shot of the PC program tab):

I:n:nnnec:tin:nnl Funn::tin:nnsl F'rn:nfilel S_I,Isteml Keps  AMC Generate |

—ATC
Line TCBwpaszz  AllFields
e [ [T
WITC o B2 E r ~
AIATC  Mark for Deletion [

Ancillary data packets may be included in the blanking intervals of a digital video signal.
Please be aware that the timing details vary from one standard to the other.

ATC
LTC Off No ATC LTC will be generated.

On (Standard)  ATC_LTC will be inserted in the recommended line according to
SMPTE-12M-2: In VANC as early as possible after the second line
specified for switching (SMPTE RP 168).

VANC ATC_LTC will be inserted in a selectable line in VANC.

HANC ATC_LTC will be inserted in a selectable line in HANC.

TC Bypass The automatic “bypass” mode can be enabled: ATC LTC will be
generated only if there is no ATC LTC present in the incoming
video. If there already is ATC LTC present, then no new one will
be inserted. This feature needs to have the ATC _LTC reader to be
enabled. *1

All Fields ATC _LTC will be inserted in the first field of the video. Activating
“All Fields”, the ATC LTC data packet will be repeated in the
second field. Both methods are compliant to the requirements of
SMPTE-12M-2.

VITC Off No ATC VITC will be generated.

On (Standard)

ATC VITC will be inserted in the recommended line according to
SMPTE-12M-2: In VANC as early as possible after the second line
specified for switching (SMPTE RP 168).

VANC ATC _VITC will be inserted in a selectable line in VANC.
HANC ATC _VITC will be inserted in a selectable line in HANC.
TC Bypass The automatic “bypass” mode can be enabled: ATC VITC will be

generated only if there is no ATC VITC present in the incoming
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All ATC Mark for Deletion Checking this box will mark all ATC data packets for deletion.

video. If there already is ATC VITC present, then no new one will
be inserted. This feature needs to have the ATC VITC reader to
be enabled. *1

The data packets are still present and at the same location, but
the data content will not be evaluated anymore. The ATC reader
of this module receives the data packets independent from this
set-up, i.e. this function has an effect on the video output only.
The Ancillary Data Generator is able to insert new ATC data
packets into this modified data stream.

*1

Additionally there is a “TC Bypass” function available programming a key or GPI. Please
refer to the document “RUB AT/DT/HT/XT Application: GPI Functions” for a description
of this function. You can download it from:

http://www.alpermann-velte.com/faq_e/faqg_e.html
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3.14 “Link”: Communication between Modules

Link uses the Rubidium internal TC link interface to transmit or receive data. This interface is
shared by all the modules in one frame, and via the RLC connector it is possible to link further
modules at different frames.

In case that the selected module should transmit data, Link selects the channel and the kind of
data. The receiving module must select this channel as a reader input (see “Read”).

In case that the selected module should receive data, the Link function has to be activated
(Use), and the selected channel (“Telegram” 1 or 2 or 3) has to be switched off.

Typical application:

A master LTC time code is, for example, connected to a XT module which reads the time code
and distributes it internally to AV/DV/HV/XV modules (as many as you like, in any combi-
nation).

Example 1: Time code visibly inserted Example 2: Converting LTC into a video
into different video channels. time code (VITC, D-VITC, ATC)
for different video channels.
AT/DT/HT/XT AT/DT/HT/XT -
LTCIN [ LTCN LTC Reader =
3 e %W B
176 (- )—{>-{ TCReatr = (O i =
voeon - ReadliC ) VIDEO N * !
Video—> @—‘> Insert: Link: N Video—> Link: 13
VIDEOOUT Window1  SendData i VIDEO OUT Geng{ate STer Data1 :
(<} Source=Read "Telegram 1 = Read" ideo+ &~ )—~— (DviTc/aTc Telegram 1 =Read"
10503412 J DMITCATC b
AV/DV/HV /XY AV/DV/HV/XV
Video—> @—D—‘
VIDEOIN p—y
F*W roor 5.5 858
VIDEOQUT  WVindow <18 = < £€3 3
(|- Sowce=Read = Video+ <—O—<]-3 = =
10:59:34:12 (D-VITCIATC
AV DV/HV/ XV AVIDV/HV/XV
Video—4 () >—‘
VIDEQOIN =
\ﬁdeo%@—% Insert: g § VIDEOIN % P g §
ﬂVIDEOOUT Window 1~ <= = < i OO Seg @ S
(—}- Source=Read = o+ «—O—<]-8 = =
10:59:34:12 | (DMITCIATC —

Both examples can be combined into a single application.
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Configuration (example shows a screen shot of the PC program tab):

Send Data

Connection | Functions | Profile | System | Keps  Link |
—Send Data
Fricrity
Telegram 1 - Low
Telegram 2 |0t -
Telegrarn 3 | OIFf - High
— Dizplay
Source i -
Brighthess m
Secondary [

Three channels have been provided: Telegram 1, Telegram 2, Telegram 3.
For each channel select the kind of data which should be sent:

Off This channel will not be used to transmit data, data can be received.
Gen Data of the time code generator, frame wise.

(D-) VITC Gen Data of the time code generator, field wise with field flag.

Read “General” reader data (“Read”

LTC Read Data of the LTC reader, frame wise.

(D-) VITC Read Data of the VITC reader, field wise with field flag.

— dep. on reader selection and priority).

Display

Sending data to the RUBIDIUM D1 or Q1 display:

Source

Brightness

Secondary  Address the “secondary” display instead of the “primary” display.

Select the kind of data:

Off No data will be sent from this module.

Gen Time  Time of the time code generator.

Gen User  Binary groups (user bits) of the time code generator.
Read Time Time of the time code reader.

Read User  Binary groups (user bits) of the time code reader.

Adjust the brightness of the LEDs, steps 1 to 7.
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3.15 “Video”: Video System and General Set-Up of the
Video Channel

XT and XV modules are equipped with a high definition serial digital video channel.

Configuration (example shows a screen shot of the PC program tab):

Eu:nnne::tin:nnl Funn::ti-:nnsl F'rn:nfilel Systeml Eeys I DY TC Fead Yideao |Insert I

System

Channel

“wfidth

|nzert Enable

—Yideo (M

—idea Stream Processing

[ - |

IEIn

=l
=l

[108i
v

~Widea OUT

llegal Code Re-tapping [
EDH CRE Insertion -

AMC Checksum Insetion [
CRC Inzertion |

Line Mumber [nsertion |
TRS Inzertion I

llegal Code Re-tapping [
EDH CRE Insertion -

AMC Checksum Insetion [
CRC Inzertion v

Line Mumber [nsertion |
TRS Inzertion I

System
Auto
Drop-down list
Channel
Off
On
Pass Thru

Short Pass Thru

Relay Bypass

Select the video standard:

Auto-detect of the video standard (recommended). The sup-
ported standards are listed in the chapter “Standard Features
of the Video Channel”. Please also refer to chapter “Generate
..."" for the automatic modes of the frame rate.

Select the video standard from the drop-down list according
to the video connected at the video input.

Set-Up of the video output:

Video output switched off.

Normal operation: The video input signal passes through the
video channel, signals will be added as programmed (time
code, video windows).

The video input signal passes through the video channel, but
the video signal will be left unchanged.

The video input signal will be left unchanged and will be
passed to the output with minimum delay.

Activates the bypass relay (option B). The video input signal
will be passed through the relay straight to the video output.
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Width: Format of the serial data words: 8 bits or 10 bits.
Insert Enable: If this checkbox is activated: all video windows which have the “visible”
checkbox activated (see “Insert”) will be inserted in the video signal.

If this checkbox is deactivated: “insert bypass” of the video signal, i.e. all the
video windows will be switched off (this does not affect the D-VITC/ATC
generator lines). The input to output delay will be left unchanged.

Video Stream Processing

Activate or deactivate some data processing functions — independent for Video IN and Video
OUT handling.

In standard applications it is recommended to keep the default setting shown in the screen
shot.

lllegal Code Re-Mapping: If activated, remaps all codes of protected values within the active
picture: Values between 3FCh and 3FFh will be remapped to 3FBh, values between 000h and
003h will be remapped to 004h. Additionally, 8-bit TRS and ancillary data preambles will be
remapped to 10-bit values.

EDH CRC Insertion: The generation of a complete EDH packet (“Error Detection and
Handling” according to SMPTE RP 165) can be enabled.

ANC Checksum Insertion: If activated, checksums for all detected ancillary data packets will
be calculated and inserted automatically.

CRC Insertion: If activated, line based CRC words will be generated and inserted into both the
Y and C channels of the data stream (HD mode only).

Line Number Insertion: If activated, line numbers will be generated and inserted into both the
Y and C channels of the data stream (HD mode only).

TRS Insertion: If activated, 10-bit TRS code words (SAV, EAV) will be generated and inserted
into the data stream as required. The video channel supports a flywheel mode. Once
synchronization to the incoming data stream has been achieved, the flywheel will maintain
synchronization.

Alpermann+Velte



Functional Description and Specifications XT and XV
Page 48

3.16 “Insert”: Set-Up of all Video Windows

Each video window can get an individual set-up. It is recommended to connect the video
output to a video control monitor so you can verify the changes immediately.

Configuration (example shows a screen shot of the PC program tab):

Eu:nnne::tin:nnl Funn::ti-:nnsl F'rn:nfilel Systeml Keyz I Generatel Yidea Inzert |

Window - ¥ %isible

—Waluez — Position
Fre Test I Harnzaontal |21 2 J_’I

Source I Read ;I Yertical |5|:| ﬁ

Farmat | Time, HH:MM:55:FF = |

Delimiter | (Colon] = E
| dentifier IString ;I 3 El"l "’I]“I ‘N:ll
Fozt Text I O

— Character — Mask

Font 325 | Mode  |Solid |
Calar I_ Change:... | Calar - Change... |

Window: Select the video window, all the following set-ups refer to this window.

Visible: Click on the control box to select “visible” (window insertion switched on) or not
visible (window insertion switched off).

Values

TC1 10:59:28:13 G1
S~— O —

\/
Pre Text Source/Format  Identifier
Delimiter Post Text

Pre Text A text can be placed right before the source characters.
Source Select the data source from the drop-down list:

Read Data of the “general reader” (please refer to chapter “Read:
Configuration of the General Reader” as well).
The data contain time and binary groups (user bits) of a time
code, perhaps a date (configuration “User — Mode” necessary),
perhaps MTD data (configuration “MTD — Source” necessary).
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Generate

Reference

LTC Read

D-VITC Read

D-VITC Generate Data of the internal time code generator. The data contain time

ATC _LTC Read

ATC VITC Read

Telegram 1 -3

Serial

IRIG-B

Data of the internal time code generator. The data contain time
and binary groups (user bits), therefore you are free to select
any “time” or “user” format from the Format drop-down list.

Identifier shows: Letter: G
String:  G1 or G2 (field indication)

Time & date of a “Reference” telegram. The RUBIDIUM module
which sends these data has to get the following set-up: At the
Link function choose “Telegram” (1 or 2 or 3) = “Reference” at
the “Send Data” box. Time in a HH:MM:SS format, no frames.

Data of the LTC reader. The data contain time and binary
groups (user bits), therefore you are free to select any “time” or
“user” format from the Format drop-down list.

Identifier shows: Letter: L
String: LR

Data of the D-VITC reader. The data contain time and binary
groups (user bits), therefore you are free to select any “time” or
“user” format from the Format drop-down list.

Identifier shows: Letter:  V
String:  VR1 or VR2 (field indication)

and binary groups (user bits), therefore you are free to select
any “time” or “user” format from the Format drop-down list.

Identifier shows: Letter:  V
String:  VG1 or VG2 (field indication)

Data of the ATC_LTC reader. The data contain time and binary
groups (user bits), therefore you are free to select any “time” or
“user” format from the Format drop-down list.

Identifier shows: Letter: L
String: LR

Data of the ATC_VITC reader. The data contain time and binary
groups (user bits), therefore you are free to select any “time” or
“user” format from the Format drop-down list.

Identifier shows: Letter:  V
String:  VR1 or VR2 (field indication)

Time code of a telegram containing time and user bits (binary
groups). The RUBIDIUM module which sends these data has to
get the following set-up: At the Link function choose “Telegram”
(1 or 2 or 3) = “Gen" or “Read” or a similar time code format.

Data received from the serial interface. This is provided for
special applications.

Data of an “IRIG-B” telegram.

The RUBIDIUM module which sends these data has to get the
following set-up: At the Link function choose “Telegram” (1 or 2
or 3) = “IRIG-B” at the “Send Data” box. These data contain
day of year, hours, minutes, seconds, and 1/10 seconds.
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Format

Select the representation of the data from the drop-down list. The Delimiter can
be selected independently to separate pairs or groups of characters.

Text only This format displays no data of the selected source. At “Pre
Text” or “Post Text” you can enter a text. If “Post Text” has not
been used, a source identifier can be displayed choosing
“Identifier”.

The following formats are provided to display a time:

Time, HH:MM:SS:FF Time of a time code, hours:minutes:seconds:frames.
Time, HH:MM:SS  Time, hours:minutes:seconds.

Time, MM:SS:FF Time of a time code, minutes:seconds:frames.

Time, HH:MM Time, hours:minutes.

Time, MMMM:SS  Time, minutes:seconds. Hours will be converted to minutes.
Minutes are displayed with four digits, range 0000 — 1439.

Time, MM:SS Time, minutes:seconds.
Time, SS:FF Time of a time code, seconds:frames.

User bits (binary groups) of a time code can be presented in following formats:

User, 8 Digits All eight digits, in a hexadecimal way: 0 — 9, A—F.

User, 6 Digits The six most significant digits, hexadecimal 0 — 9, A - F.
User, 4 Digits The four most significant digits, hexadecimal 0 — 9, A —F.
User, 1st Digit The most significant digit, hexadecimal 0 - 9, A - F.

User, ASCII If the user bits contain a character set conforming to ASCII,

these (four) characters are displayed.

A date can be decoded out of two sources: “Source = Reference” or “Source =
Read”. If “Read” has been selected, the date has to be decoded out of the binary
groups of a time code before, so choose the correct date format at “User — Mode”
at the Read function (please refer to chapter “Read: Configuration of the General
Reader”). The following formats are provided:

Date, DD MM YYYY  Day-month-year, with four digits for the year.

Date, MM DD YYYY  Month-day-year, with four digits for the year.

Date, YYYY MM DD  Year-month-day, with four digits for the year.

Date, DD MM YY Day-month-year, with two digits for the year.

Date, MM DD YY Month-day-year, with two digits for the year.

Date, YY MM DD Year-month-day, with two digits for the year.

Please notice the document “RUB AT/DT/HT/XT Application: Read and Insert Time
& Date”. You can download it from:
http://www.alpermann-velte.com/fag e/fag e.html

MTD Data can be decoded out of one source, which has to be selected from
MTD - Source” at the Read function (please refer to chapter “Read: Configuration
of the General Reader”). The selection at “Insert — Source” has no effect anymore,
but it is recommended to select “Read” from the drop-down list. MTD Data in-
clude different timers, real-time & date, and more. Please choose:
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MTD Time A-F Current value of the selected stop timer A — F.
MTD Time The local real-time decoded out of the MTD data.
MTD Date The local date decoded out of the MTD data.

MTD Main 1 -3 Current value of the selected “Main” time 1 — 3.

Please notice the document “RUB AT/DT/HT/XT Application: Read and Insert MTD
Timer”. You can download it from:
http://www.alpermann-velte.com/fag e/fag e.html

IRIG-B data can be decoded if you select “Source = IRIG-B":

IRIG-B Day-of-year:hours:minutes:seconds: 1/10. “Day-of-year” is
displayed with three digits, range 001 — 366.

Select the delimiter from the drop-down list. The delimiter separates pairs or
groups of characters according to the selection at “Format”.

You can add a source identifier following the source characters. Select from the
drop-down list:

Off No source identifier.

Letter One character, e.g. “G” for generator, “R” for reader etc.

String Two characters plus possibly a field identifier, e.g. “VR1"” stays for

VITC reader data of the first field.

Frame Pair  First (.0) or second (.1) frame identifier of a frame pair in pro-
gressive video formats with 50/60 frames or field identifier in
interlaced video formats.

Instead of an identifier (“Identifier = Off”) you can add a text following the source
characters.

Position

Horizontal Adjust the horizontal position of the video window in small steps: Enter a
number or click on the increment/decrement buttons at the right side of the
box.

Vertical Adjust the vertical position of the video window in small steps: Enter a number
or click on the increment/decrement buttons at the right side of the box.

1
T Click on these buttons to set the video window at the upper/lower border of the

U . Click on these buttons to set the video window at the most left/centre/most

screen. The horizontal position will be left unchanged.

right position of the screen. The vertical position will be left unchanged.
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Character

Font  Select the character font from the drop-down list. The standard firmware has the
following fonts provided:

Font Roughly maximum Roughly maximum
No. of characters No. of windows
side by side one beneath the other

SD 720 1080 SD 720 1080

1: 15 56 105 156 28 35 53

2: 20 40 72 110 18 25 38

3:25 32 58 88 16 19 29

4: 35 24 44 66 10 13 20

5: 45 18 34 50 8 11 16

6: 60 14 26 38 6 8 12

7:80 (TC only) 10 19 28 4 6 8

8: 105 (TC only) 8 15 22 3 4 7

9: 139 (TC only) 6 11 16 2 3 5

It is possible to create own character fonts. Please refer to the document “Rubidium
Series Font Compiler” for details, available at
http://www.alpermann-velte.com/serv_e/bal_e/bal_e.html.

Color Select the colour of the character insertion. The current colour is indicated. Click on
the Change... button to change the colour. Refer to the description below for more
information.

Mask

A background mask can be added to the character insertion. Select from the drop-down list:

Mode Off No background mask.

Solid With background mask.

Dimmed Reducing the luminance of the video signal in the video window area.
Color Select the colour of the background mask (“Mode” = “Solid” only). The current

colour is indicated. Click on the Change... button to change the colour. Refer to the
description below for more information.

Alpermann+Velte



Functional Description and Specifications XT and XV
Page 53

Change...: Select the colour of the character insertion or the background mask:

Color N

Baszic colors:

I = meEe

2]
u i‘
Hue: IEEI Red: ||:|
Sat: |240 Green: |255

Define Custony Colors > | ColorlSglid Lurn; |1 20 Elue: IIJ

k. I Cancel | Add to Cusgtom Colors |

Click on any of the colour boxes to use an already defined colour: “Basic color”
or “Custom color”.

If you want to define your own colour you can:
e Enter a value in the Hue, Sat, Lum boxes.
e Enter a value in the Ret, Green, Blue boxes.

e Select colour and saturation: use the mouse button to draw the pointer at
any place within the colour spectrum. Select brightness: use the mouse
button to draw the pointer at any place within the brightness bar.

Press the OK button at the end.
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3.17 “Serial’; Serial Interfaces

The XT module is equipped with a serial interface (in- and output pins at the SERIAL connec-
tor). The electrical format could be selected according to RS232 or RS422 or RS485 standard.

Please refer to the document “Rubidium AT/DT/HT/XT Modules: Serial Remote Control” for
details, available at hitp://www.alpermann-velte.com/serv_e/bal_e/bal_e.html.

Configuration (example shows a screen shot of the PC program tab):

Ennnectiunl Funu:tiu:unsl F'ru:ufilel S_I,Isteml Feys I Read I Generate Serial |

Interface I RS422 ;I Terminatior
Protocol ISn:-n_l,l 9p Emulation ;I Transmitter [
Baudrate |384EIEI ;I Receiver [
DataBits |8 -

Parity |0dd |

Stop Bitz |‘| ;I

|k

Timeout [mz] I'I 0

Interface Select the electrical interface
Off Interface switched off
RS232 Interface according to RS232 standard
RS422 Interface according to RS422 standard
RS485 Interface according to RS485 standard

Protocol Select a data protocol from the drop-down list

Baudrate Choose the baud rate:
2400 / 4800 / 9600 / 19 200 / 38 400 / 57 600 / 115 200

Data Bits 7 or 8 data bits

Parity Select the parity mode
None Without parity
Even Even parity bit
Odd Odd parity bit

Stop Bits 1 or 2 stop bits

Use Timeout A timeout may be used for synchronization.

Timeout [ms] Choose a timer value for the timeout counter. Please choose a value suitable to
the selected baud rate.

Termination If RS422 has been selected, the transmitter and the receiver can get a
termination. If RS485 has been selected, the transmitter can get a termination.
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4  Applications

4.1 Various Time Code Converters

XT/XV application: D-VITC to ATC converter

Video + D-VITC Video +ATC

Input (&) () Output

JAM-SYNC
ATC Generator

D-VITC Reader

Please refer to the document “RUB DT/HT/XT Application: D-VITC to ATC Converter” for more
information. You can download it from:
http://www.alpermann-velte.com/fag e/fag e.html

XT/XV application: ATC to D-VITC converter
Video +ATC Video + D-VITC

Input (o )—> (=) Output

ATC Reader
READ
JAMESYNC
DAVITC Generator

Please refer to the document “RUB DT/HT/XT Application: ATC to D-VITC Converter” for more
information. You can download it from:
http://www.alpermann-velte.com/fag_e/faqg_e.html
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XT application: D-VITC to LTC converter

Video + D-VITC

D-VITC| [LTC LTC
Input (>
"o Reader | | Generator > e Output

! A
READ — JAM-SYNC

Please refer to the document “RUB AT/DT/HT/XT Application: VITC to LTC Converter” for more
information. You can download it from:
http://www.alpermann-velte.com/fag_e/faqg_e.html

XT application: ATC to LTC converter

Video +ATC

ATC | |LTC LTC
| (>_| >
"t Reader | | Generator > 0 Output

A A
READ — JAM-SYNC

Please refer to the document “RUB DT/HT/XT Application: ATC_LTC to LTC Converter” and the
document “RUB AT/DT/HT/XT Application: VITC to LTC Converter” for more information. You
can download it from:

http://www.alpermann-velte.com/fag_e/fag_e.html

XT application: LTC to D-VITC/ATC converter

LTC w LTC Reader
Input > ‘

READ
JAM-SYNC

ATC Generator
Video D-VITC Generator \ideo + ATCID-VITC

|
Input (<[> VideoProcessing | (=) Output

Please refer to the document “RUB AT/DT/HT/XT Application: LTC to VITC Converter” for more
information. You can download it from:
http://www.alpermann-velte.com/fag e/fag e.html
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4.2 More Applications
XT/XV Application: D-VITC/ATC Reader/De-embedder and Character Inserter
Video + D-VITC/ATC Video + Character Insertion
Input Embedder Output
A it )
D-VITC B Character 10:50:48:23
Reader | | Inserter
| ATC
Reader
XT/XV Application: Reference ATC/D-VITC Generator
Reference Time %;ate frome.g. Rub GT
TC link
N2 J
ATC D-VITC
Video Ceneralor] | GENeRaIOr| yjgey + ATCIDAITC

Input (o)— Embedder Output
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n and Specifications XT and XV

XT Application: Source ID Generator/Embedder

Video

Video + Source ID

Input r—]

Input Generator
Serial or GPI J L=

Emb%dder Qutput
Ancillary Data

XT/XV Application: Source ID Decoder

Video + Source [D

Video + Character Insertion

Input Embedder Output
o8 B ) O
Ancillary Data | | Character
Reader " Inserter Sk
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5 Options

5.1 Option B: Video Bypass Relay

With this option the module is equipped with a bypass relay:

e The bypass relay appears in the video input to output path, not in the video loop path.

e The main functionality is to maintain the video path even in an event of power failure.

The bypass relay can be switched remote controlled by a GPI function: A function key or one
of the GPI inputs can be programmed with the “GPI: Relay Bypass” function. Please refer to
the document “RUB AT/DT/HT/XT Application: GPI Functions”. You can download it from:

http://www.alpermann-velte.com/faq_e/faqg_e.html

Technical data of the relay:

Cutoff frequency 2.6 GHz
V.S.W.R. Max. 1.5
Insertion loss <1dB
Impedance 75 Q
Max switching power TW
Max switching current 0.5A
Max switching voltage 30V

Alpermann+Velte



