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A1 Safety Instructions
General rules: Only use the device as directed in a dry atmosphere.  Treat

the TC 30 G with the same care as other studio devices.
Please follow the advice in the following operators manual.

Damages in transit: If the device shows obvious damages from transit the shipper
in question must be notified and the dealer must be informed.

Positioning: Position device only where sufficient air circulation can be
maintained.  Extreme temperatures, dust, humidity, shocks
and strong electromagnetic fields must be avoided.

Maintenance: Use a moist soft textured fabric cloth when cleaning the
housing.  Do not use polish or any other cleaning agents.

Repairs: The TC 30 G does not require any extra maintenance.  There
are no user serviceable parts inside the device.  Repairs
should be sent to an authorized service partner.

A2 Copyright
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 Alper-
mann+Velte Electronic Engineering GmbH.  Technical changes are reserved. All brand and
product names mentioned herein are used for identification purposes only, and are trade-
marks or registered trademarks of their respective holders.

Information in this publication replaces all previously published information. Alper-
mann+Velte Electronic Engineering GmbH assumes no responsibility for errors or omis-
sions.  Neither is any liability assumed for damages resulting from the use of the informa-
tion contained herein. Whenever it is likely that safe operation is impaired, the instrument
must be made inoperative and secured against unintended operation.  The appropriate
service authority must then be informed.

Copyright © Alpermann+Velte Electronic Engineering GmbH 1999-2000.  All rights reserved.

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 – 244 111 0
Fax: ++49 - (0)202 – 244 111 5
E-Mail: info@alpermann-velte.com
Internet: http://www.alpermann-velte.com
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A3 CE Declaration of conformity

We,

Alpermann+Velte
Electronic Engineering GmbH
Otto-Hahn-Str. 42
D-42103 Wuppertal

herewith declare under our sole responsibility that the

TC 30 G

meets the intent of the following directives, standards and specifications:

89/336/EEC Electromagnetic Compatibility

EN 50081-1 Emissions
• EN 55022
• EN 55103-1

EN 50082-1 Immunity
• EN 55024
• EN 55103-2

The following preconditions have to be fulfilled:
• Only high-quality shielded cables have been used to connect data inputs/outputs.
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Functions overview
TC30G is a LTC Time Code generator. Choosing the frame rate (25, 30, 30 drop) the LTC
will be generated according to the EBU or the SMPTE specification resp.

Time or user data can be displayed at the 8 digits 7-segment LED display.

Time and user data can be preset.

The LTC can be synchronised to internal x`tal or to a video signal.

There are several jam modi to transfer (set) time and/or user data from the LTC input to the
LTC generator. It is possible to jam only time, only user, or both.

The jam could be one time or continuously.

Extensions (options)
1. For more jam-features the TC30G-JSS is provided. The LTC generator can be synchro-

nised to the LTC input. In case no LTC can be read the generator will stop (STOP-mode)
or it will automatically go on counting (FREE-mode). A jam offset value can be realised.

2. As an option a VITC generator could be installed. VITC data are then generated into a
video signal in parallel to the LTC data.

3. As an option a colorframing module could be installed. There are the possibilities to
generate the 4-field sequence, the 8-field sequence by using a black-burst signal with
the 8-field flag, or to have a module which deduces the 8-field sequence out of the
video signal.

4. As an option a serial interface (RS232 or RS422) could be installed. this serves to re-
mote control the unit and to transfer the current Time Code data.

5. Please request for a DCF77 receiver if the generator should be synchronised to the ra-
dio time.

6. With the START/STOP option the generator can be stopped via an external signal.
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TC 30 G Front

Connections at the rear

Video  In

Loop  Out

VITC  Out

75 ohms

1
0

 1    2
    3

1        4
   2  3 

LTC  Out :Power  In :

On /Off

1 = GND
4 = > 12 V

1 = GND
2 / 3 = signal,
balanced

Serial  interface  (option) :
RS232 RS422Pins

1
2
3
4
5
6
7
8
9

RxD in
TxD out
DTR out
GND

RTS out
CTS in

TxA out
RxB in
RxC  (GND)

TxC  (GND)
TxB out
RxA in

1
 4 5

3

  2

Start / Stop

1 = signal
2 = GND

9-pins
D-Sub XLR XLR 5-pins DIN 2 x BNC 3 x BNCXLR

12
3

LTC  In :
1 = GND
2 / 3 = signal,
balanced

(option)  : (option)

onon

Option  DCF77 antenna
input

Option 
colorframing

Video  In
on

off

Loop  Out

Sync  In
- -  or  - -

- -  or  - -
DCF77  antenna
input  (option)
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Status display after power-on
All settings are stored in an EEPROM. After power-on all stored data will be checked and
then be taken as the operating parameters.

Just after power-on the 8-digits display shows for approx. 2 seconds the software revision
and which modules are built in, e.g :

Locking keys
Those keys, which directly switch a Time Code function, can be locked. The following keys
are concerned: ‘auto’, ‘video’, ‘free’, ‘colorfr’, ‘cont jam’, cont jam’ + ‘time’, cont jam’ +
‘user’.

To enable or disable the lock press key ‘set’, then key ‘minutes’. The display shows the
current status:

“LOCK on” or “LOCK off”.

Change the status by pressing key ‘minutes’. At the end press key ‘set’ again.

Time / user display
Pressing key ‘time’ the display shows the time of the Time Code, pressing key ‘user’ the
display shows the userbits of the Time Code. The corresponding LED lights up.

Digit 8    Digit 7     Digit 6   Digit 5      Digit 4   Digit 3      Digit 2   Digit 1

S 4 0 1 11
Fixed  label

= 1  if  VITC  generator

= 1  if  serial  interface
module  o.k.,  else  = 0

Does  the  check  of  the  stored  data  fail  a  memory  reset  occurs  and  the  display  will  show

Software  revision
number,  e.g. 4.0

module  o.k.,  else  = 0

before  displaying  the  operating  parameters.

0

= 1  if  colorframing  module
o.k,  else  =  0

= 1  if  jam  module  o.k.,
else  =  0

-

S
Label for special versions

o
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Framerate
The current selected frame rate is indicated by the corresponding LED:
LED ‘25’ lits: frame rate = 25
LED ‘30’ lits: frame rate = 30 (non drop)
LED ‘30’ flashes: frame rate = 30 (drop mode)

The frame rate may be altered using the set mode:
Press key ‘set’, then key ‘frame rate’. The display shows the frame rate and with every fur-
ther press of key ‘frame rate’ it changes cyclical: “25 Fr” – “30 Fr” – “30 dF”. Press key ‘set’
to quit the set mode.

Preset time
Press key ‘set’, then key ‘time’. The preset value appears which has been set at last.
Press key ‘frames’ to set the frame values (digits 1/2) in the range 0 – 24 or 0 – 29, de-
pending on framerate.
Press key ‘seconds’ to set the seconds (digits 3/4) in the range 0 – 59.
Press key ‘minutes’ to set the minutes (digits 5/6) in the range 0 – 59.
Press key ‘hours’ to set the hours (digits 7/8) in the range 0 – 23.

Press key ‘time’ to save the values and to quit the set mode.
Pressing key ‘set’ will quit the set mode without saving new data.

Preset userbits
Press key ‘set’, then key ‘user’. The preset value appears which has been set at last.
As in case of the time preset the keys ‘frames’, ‘seconds’, ‘minutes’, ‘hours’ serve to change
the digits 1/2, 3/4, 5/6, 7/8. The valid range now is hexadecimal $00 - $FF.

Press key ‘user’ to save the values and to quit the set mode.
Pressing key ‘set’ will quit the set mode without saving data.
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Jam mode
The jam mode serves to regenerate a recorded LTC, to continue a LTC which has partly
been recorded, or to set the generator with reader values.

Connect a LTC source at the XLR input LTC In.

Function Key Description

1 x jam
time + user

‘cont jam’ Time and userbits of the LTC source will be trans-
ferred one time to the generator, after that the jam
function will automatically be switched off. In case no
LTC can be read LED ‘jam sync’ flashes.

cont jam
time + user

‘cont jam’
approx. 2 seconds

Pressing this key for approx. 2 seconds will switch on
the continuous jam function, the LED ‘cont’ lits. In
case no LTC can be read LED ‘jam sync’ flashes,
other case it will lit.

1 x jam
time

‘time’ + ‘cont jam’ Both keys pressed at sam time will activate the 1 x
jam function only to transfer the time of the source.

1 x jam
user

‘user’ + ‘cont jam’ Both keys pressed at same time will activate the 1 x
jam function only to transfer the userbits of the sorce.

cont jam
time

‘time’ + ‘cont jam’
approx. 2 seconds

Both keys pressed at same time for approx. 2 sec-
onds will activate the continuous jam function, but
only to transfer the time of the source. The userbits of
the generator are left unchanged.

cont jam
user

‘user’ + ‘cont jam’
approx. 2 seconds

Both keys pressed at same time for approx. 2 sec-
onds will activate the continuous jam function, but
only to transfer the userbits of the source. The time is
counted up free-running.

Each activated jam function is switched off by pressing key ‘cont jam’ again.

LED ‘cont’ - lits as long as a continuous jam function is active.

LED ‘jam sync’ - lits as long as the source LTC can be read during a jam function,

- flashes, if no LTC can be read during a jam function.

Show status
Press key ‘set’, then key ‘auto’. The 8-digits display will show the status same way as after
power-on.

Key ‘set’ pressed again will switch off the status display.
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Source of synchronisation
The keys ‘auto’, ‘video’ and ‘free’ serve to select the source of synchronisation.

There are synchronisation to: -a video signal,

-internal x’tal.

Key ‘auto’: It will be automatically switched between video synchronisation or
internal x’tal. If a synchronisation pulse can be derived out of the
video at BNC connector ‘Video In’ this will be the synchronisation
source and the LEDs ‘auto’ and ‘video’ lit. If not the internal x’tal will
be the synchronisation source and the LEDs ‘auto’ and ‘free’ lit.

Key ‘video’: The synchronisation source is a video at BNC connector ‘Video In’,
the LED ‘video’ lits. In case no synchronisation pulse can be derived
the LED flashes quickly and the generator stops.

Key ‘free’: The synchronisation source is the internal x’tal.

The LED ‘1. half frame’ indicates whether the hardware is able to derive the sync. pulse out
of the video. In case of ‘auto’ or ‘video’ selection the LED flashes with the picture frequency.
In case the colorframing module is built in the LED flashes with the 4- or 8-field frequency
(see below).

Colorframing (optional)
The input signal to derive the colorframing is to connect at BNC ‘Sync In’. The slide switch
neighboring may loop the signal ‘Video In’ to the signal ‘Sync In’ (switch position “on”).
Important : the video signal at connector ‘Video In’ is the input for the video synchronisa-
tion and for the VITC generator, that for the switch position should be “on” if the same
(video) signal is used for synchronisation, colorframing and - in case of – VITC. Position
should be “off” if different signals are used, e.g. a black-burst signal to derive the color-
framing and a video signal - locked to the black-burst signal – to insert the VITC.

Using key ‘colorfr.’ the colorframing mode is switched on/off. The LED lits if the colorfram-
ing is successfully derived out of the signal ‘Sync In’, other case the LED flashes. Except in
case of 4–field colorframing in PAL mode (25 frames) the LED directly shows – if lit – that
the coloframing bit of the Time Code is set to 1. The synchronisation source must be ‘video’
or ‘auto-video’.

Once the Time Code is locked drop-outs or disturbances of the coloframing synchronisa-
tion up to 10 seconds duration will not affect the color lock and the colorframe bit – pro-
vided that the video synchronisation is still stable.

Optional 8-field colorframing:
Determination of the burst phase/H-sync relationship out of a video signal to get the 8-field
colorlock.

Optional 4-field/black-burst colorlock:
If a black-burst signal with a white-flag in line 7 – which indicates the 1. field – is connected
to the ‘Sync In’ input, the 8-field colorlock can be achieved.
If this signal is not present a 4-field colorlock is deduced out of the input signal (video).
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The LED ‘1. half frame’ flashes with the 1. field frequency of the derived colorlock, i.e.
every 4 fields if the 4-field colorlock has been achieved, every 8 fields if the 8-field color-
lock has been achieved. Even if no colorframing mode is selected (LED ‘colorfr. off) the LED
‘1. half frame’ indicates the possible lock mode by the fequency of flashing.

VITC generator (optional)
As an option a VITC generator module may be installed. In parallel to the LTC the time and
user data would then be inserted as VITC in the vertical blanking intervall. A “1” of the 1.
digit is shown after power-on if this module is built in.

The LED ‘VITC’ lights up as soon as VITC is generated. For that simply connect a (C)VBS
video signal at BNC connector ‘Video In’. The LED ‘1. half frame’ flashes with every 1. field
of the video signal (except colorframing – see above).

The lines of the video where the VITC should be placed are to select. Factory setting is line
17 and line 19. The range is 6 to 22 if frame rate = 24 or 25, and 10 to 20 if frame rate
= 30. Additionally two modes are to select:
LINE MODE = VITC is inserted in just the two lines,
BLOCK MODE = VITC is inserted in a consecutive block of lines, defined by start and end
lines.

Press key ‘set’, then key ‘video’. E.g. the display shows

The flashing element is to change: press key ‘hours’ to let the 1. line value flash,

press key ‘minutes’ to let the 2. line value flash,

press key ‘seconds’ to let digit 8 (“L” or “b”) flash.

Change the values by pressing key ‘frames’:
Change BLOCK/LINE MODE: press key ‘seconds’, then key ‘frames’.
Change 1. line: press key ‘hours’, then key ‘frames’ repeated until the desired value

appears.
Change 2. line: press key ‘minutes’, then key ‘frames’ repeated until the desired value

appears.

Digit 8    Digit 7     Digit 6   Digit 5      Digit 4   Digit 3      Digit 2   Digit 1

L 1 7 1 9
= LINE MODE,
lines 17 and 19
are  selected.

shows “+” if LINE MODE, “-“ if BLOCK MODE

shows  "L"  if  LINE  MODE,  "b"  if  BLOCK  MODE
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Please notice:

• The valid range of lines is 6-22 or 10-20, depending on framerate.
• In LINE MODE the two lines must be non-consecutive, line 1 < line 2.
• In BLOCK MODE line 1 <= line 2, in case of = VITC is generated in only one line.

Press key ‘video’ to save the setting and to quit the set mode.

Pressing key ‘set’ will quit the set mode without saving the new values.

Serial interface (optional)
As an option a serial interface RS232 or RS422 may be installed to remote control the unit
and to request the current time data.

The data format of 8 data bits and 1 stop bit is fixed, the parity bit and the baudrate are to
select.

Display and change the baudrate:
Press key ‘set’, then press key ‘jam’. The display shows the current baudrate, e.g.:

bd   9600
Press key ‘frame rate’ repeated to adjust to a value from 600 to 19200 baud.
Press key ‘set’ to save this value and to quit the set mode.

Display and change the parity:
Press key ‘set’, then press key ‘cont jam’. The display shows the selected parity:
PA 000 = No parity bit generated, no parity bit received.
PA 001 = Odd parity bit.
PA 011 = Even parity bit.
PA 101 = Mark (“1”) parity bit transmitted, parity check disabled.
PA 111 = Space (“0”) parity bit transmitted, parity check disabled.

Press key ‘frame rate’ repeated to adjust one of these modes.
Press key ‘set’ to save this value and to quit the set mode.
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The communication protocol
TC 30 G waits for commands or request. The received or transmitted data string is of fol-

lowing structure:

CMD1= command 1, specifies the command group: 0 = system control,
4 = setting data,
6 = time and user request,

DC = data count, $0 - $F.

CMD2 = command 2, specifies the command within the group.

DATA 1... = data bytes, as many as given by DC.

CHECK = the hexadecimal sum of bytes 1 to n+2 without carry.

The data string must be transmitted with no time delay between single bytes of more than
approx. 100 times the length of one bit (dep. on baudrate) respectively 10ms if baudrate is
>= 9600 baud. A new command should only be transmitted if the return of a preceding
command has been received. Due to some commands a data storing cycle is performed
before sending the return, that leads to a return delay of up to 200 ms.

CMD1 DC CMD2 DATA 1 DATA 2 DATA n CHECK

Byte  1 Byte  2 Byte  3 Byte  4 Byte  n+2 Byte  n+3

  high  low
nibble
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Table of interface commands

Command/Request Return
Description Hex value Descr-

iption
Hex value

CMD1/
DC

CMD2 DATA CHECK CMD1
/DC

CMD2 DATA $CHECK

Request device type $00 $11 - $11 Device
type

$12 $11 *1 $CHECK

Set frame rate = 25 $01 $80 $25 $A6 ACK $10 $01 - $11
Set frame rate = 30 $01 $80 $30 $B1 ACK $10 $01 - $11
Set frame rate =
30drop

$01 $80 $70 $F1 ACK $10 $01 - $11

Sync. = auto $01 $81 $00 $82 ACK $10 $01 - $11
Sync. = video $01 $81 $01 $83 ACK $10 $01 - $11
Sync. = internal x’tal $01 $81 $02 $84 ACK $10 $01 - $11
Jam off $01 $82 $00 $83 ACK $10 $01 - $11
1 x jam time + user $01 $82 $01 $84 ACK $10 $01 - $11
Cont Jam time + user $01 $82 $02 $85 ACK $10 $01 - $11
1 x jam time only $01 $82 $05 $88 ACK $10 $01 - $11
Cont jam time only $01 $82 $06 $89 ACK $10 $01 - $11
1 x jam user only $01 $82 $09 $8C ACK $10 $01 - $11
Cont jam user only $01 $82 $0A $8D ACK $10 $01 - $11
VITC block mode $01 $83 $00 $84 ACK $10 $01 - $11
VITC line mode $01 $83 $01 $85 ACK $10 $01 - $11
Set VITC lines $02 $84 *2 $CHECK ACK $10 $01 - $11
Colorframing off $01 $85 $00 $86 ACK $10 $01 - $11
Colorframing on $01 $85 $01 $87 ACK $10 $01 - $11
Generator “go” $01 $86 $00 $87 ACK $10 $01 - $11
Generator “stop” $01 $86 $01 $88 ACK $10 $01 - $11
Set time *5 $44 $04 *3 $CHECK ACK $10 $01 - $11
Set user *5 $44 $05 *4 $CHECK ACK $10 $01 - $11
Request time $61 $0A $01 $6C Time $74 $08 *3 $CHECK
Request time + flag *6 $61 $0A $02 $6D Time

+ flag
$74 $08 *3 $CHECK

Request user $61 $0A $10 $7B User $74 $09 *4 $CHECK

$CHECK = the hexadecimal sum of all preceding bytes.

ACK = acknowledge = o.k. return.

In case of an error a NAK = not acknowledge could be returned:

$11 $12 $ERROR $CHECK, with $ERROR = BIT 7: -
BIT 6: Framing error
BIT 5: Overrun error
BIT 4: Parity error
BIT 3: -
BIT 2: Checksum error
BIT 1: Unplausible data
BIT 0: Undefined command
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Remarks to the interface commands
*1 DATA 1 = BIT 7 : 0

BIT 6 : 0
BIT 5 : 0
BIT 4 : 0
BIT 3 : 1 = LTC jam module o.k., else = 0.
BIT 2 : 1 = colorframing module o.k., else = 0.
BIT 1 : 1 = interface module o.k., else = 0.
BIT 0 : 1 = VITC module o.k., else = 0.

DATA 2 = Software revision number.

*2 DATA 1 = BCD value of the first line (start line), notice the valid range.
DATA 2 = BCD value of the second line (end line), notice the valid range

*3 DATA 1 = BCD frames
DATA 2 = BCD seconds
DATA 3 = BCD minutes
DATA 4 = BCD hours

*4 DATA 1 = User digits 1/2
DATA 2 = User digits 3/4
DATA 3 = User digits 5/6
DATA 4 = User digits 7/8

*5 Time and user are to set framewise (VITC is locked to LTC).
In case of video synchronisation the following timing is valid:

In the range 5ms – 10ms after V1 data transfer process will be active, so at this time
no set command should be finally received. If the last bit of the set command is re-
ceived in the range 10ms after V1 of frame1 and 5ms after V1 of frame2 it will be
the correct timing to generate the set data as frame3.

*6 “Flag” is the field identification bit, it is set (=1) during the 1. field of the video (only
in case of VITC option). It is send as Bit 7 of DATA4, i.e. the most significant bit of
the hours. If possible use baudrate = 19200 and take care of following timing:

BIT = 1 beginning with the last VITC line of 1. field and lasting until the last VITC
line of 2. field.

1. Halbbild 2. Halbbild
Video

5ms
10ms

LTC Frame 2 Frame 3Frame 1

1. Halbbild 2. Halbbild
Video

Bit = 1


