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 MODEL 6149 
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1.0 GENERAL 

 The Instrumentation Technology Systems Model 6149 Digital Field Recorder provides the 

means to digitize, store and play back up to 512 fields of NTSC or RS-170A video. The 

unit may be operated as a stand-alone device or in a system with full control via an RS-232 

port.  

 

 The 6149 is housed in a 19 inch rack mountable aluminum enclosure, 3.5 inches high and 

15 inches deep.  It is powered by 115VAC line. 

 

 

 

2.0 CHARACTERISTICS 

2.1 RECORD CHARACTERISTICS 

 The 6149 can store up to 512 fields of video with a resolution of 800 pixels horizontally 

and 240 lines vertically.  The digitization is performed with a sample rate of 14.6MHz by 

9 bits.  The unit can record video in real time or at a field period of 0.1, 0.2, 0.5 or 1.0 

seconds, as selected by the operator. 

 

2.2 LOCAL CONTROL 

 The 6149 can be controlled locally by front panel controls.  Functions include: Record, 

Play, Stop, Go to End (Last Field), Go to Beginning (First Field), Step Forward and Step 

Reverse.  The time lapse period is controlled by a rotary selector switch. 

 

2.3 REMOTE CONTROL 

 Remote control is performed via an RS-232 port.  The port is configurable from 300 baud 

to 38.4 Kbaud, 8 data bits, One stop bit, Odd, Even or no parity. The port configuration is 

set by a rear panel DIP switch.  All functions, with the exception of the "time lapse", are 

controlled using ASCII commands. 

 

2.4 STATUS DISPLAY 

 An 80 character front panel LCD display provide the operator with the status of the 6149 

including record/play status and current field. 
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 4.0 CONTROL, CONNECTORS AND INDICATORS 
 
4.1 Power     Rocker Switch with integral indicator - 
      Turns power to unit ON and OFF.  Indicator 

illuminates when power is ON. 
 
4.2 Time Lapse    Five Position Rotary Switch - 
      Selects real time or time lapse record. 
 
4.3 Record     Illuminated momentary pushbutton switch - 
      When pressed, illuminates and places unit in Record 

mode.   
 
4.4 Play     Illuminated momentary pushbutton switch - 
      When pressed, illuminates and places unit in Play 

mode.   
 
4.5 Stop     Illuminated momentary pushbutton switch - 
      When pressed, illuminates and places unit in 

Stop/Pause mode. 
 
4.6 Step FWD    Illuminated momentary pushbutton switch - 
      When pressed, steps to the next field. 
 
4.7 Step REV    Illuminated momentary pushbutton switch - 
      When pressed, steps to the previous field. 
 
4.8 Last Field    Illuminated momentary pushbutton switch - 
      When pressed, steps to last field. 
 
4.9 First Field    Illuminated momentary pushbutton switch - 
      When pressed, steps to first field. 
 
4.10 Status Display    80 Character LCD display - 
      Provides display of unit status. 
 
4.11 Video In    BNC Connector - 
      Receives NTSC or RS-170A video signal. 
 
4.12 Video Out    BNC Connector - 
      Outputs stored video. 
 
4.13 RS-232     DB25S Connector - 
      Provides RS-232C I/O 
 
4.14 Power     Three pin connector - 
      Receives detachable line cord 
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5.0 SPECIFICATIONS 
 
5.1 Video In    NTSC or RS-170A IAW EIA RS-170A.  One volt p-

p, black negative.  75 ohm input impedance. 
 
5.2 Video Out    Same as video in, when terminated by 75 ohms. 
 
5.3 ADC Sample Rate   14.6 Mhz. 
 
5.4 Stored Video Resolution  Active display area = 800 X 240 Pixels. ADC = 9 

bits (note: includes sync field) 
 
5.5 Video Memory   128 Mbyte, Dynamic 
 
5.6 Storage Capacity   512 Video Fields 
 
5.7 Power     85-264 VAC, 47-440Hz, 15w 
 
5.8 Environmental  
  Temperature:   5 to 35 degrees C 
  Humidity:   85 % non-condensing 
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6.0 OPERATION 

6.1 GENERAL 

 The Model 6149 begins recording incoming video immediately upon turn on and will 

continue until commanded to stop.  The unit will store up to 512 fields at the rate selected 

via the front panel TIME LAPSE rotary switch.  TIME LAPSE switch selections available 

are:  Real time (30 fps), 0.1 sec (10 fps), 0.2 sec (5 fps), 0.5 sec (2 fps), and 1.0 sec (1 

fps).  If recording is stopped before the maximum field number is reached, only those 

recorded fields will be available for playback. 

 If video sync is lost or corrupted during recording, the field buffer will be reset to the 

first field and all field data will be cleared.  The buffer will remain reset until valid 

video input is resumed and record will begin again.  Note that the unit will NOT 

respond to any commands to exit the RECORD mode unless there are fields stored in 

the buffer. 

 

6.2 COMMANDS 

 The 6149 responds to sixteen commands as follows: RECORD, PLAY, STOP, FIRST 

FIELD, LAST FIELD, STEP REVERSE, STEP FORWARD, STEP FORWARD 

MULTIPLE, STEP REVERSE MULTIPLE, GO_TO_FIELD, GET FIELD NUMBER, 

GET STATUS, GET REMOTE CONTROL STATUS, ENABLE VIDEO E-E, DISABLE 

VIDEO E-E, AND GET VERSION NUMBER.  The first six commands are available via 

either the front panel pushbuttons or the RS-232 port.  The last ten commands are only 

available via the RS-232 port.  When data commands are received via the RS-232 port, 

response strings are returned to confirm valid reception.  The 6149 may be operated over 

the RS-232 port using the ITS Model 6153 DFR Remote Control Unit.  Normal RS-232 

commands will have the MS bit of the command byte clear (8 bit data).  Remote control 

commands from the 6153 will be issued with the MS bit set.  The responses to these 

commands are different and are described below.  See section 6.4 for serial port setup. 
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6.2.1 Record 

 This command forces the system into the record mode.  All prior record data will be lost.  

Record operation will continue until stopped via one of the following commands:  PLAY, 

STOP, FIRST FIELD, LAST FIELD, STEP REVERSE, STEP FORWARD, STEP 

FORWARD MULTIPLE, or STEP REVERSE MULTIPLE.  Note that recording will 

only stop if at least one field is in the buffer.  When active, the front panel RECORD lamp 

will be lit. 

 

 RS-232 RECORD command format is:  R (1 byte command) 

 Response format 1 

 

6.2.2 Play 

 This command causes the system to play all recorded fields in a continuous loop from first 

to last.  When active, the PLAY lamp is lit. 

 

 RS-232 command format is:  P (1 byte command) 

 Response format 2 

 

6.2.3 Stop 

 This command causes the system to stop on the current recorded field.  When active, the 

STOP lamp is lit. 

 

 RS-232 command format is:  F (1 byte command) 

 Response format 2 
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6.2.4 Step Reverse 

 This command causes the system to step to the previous recorded field and when the first 

field is reached, step to the last field.  When active, the STEP REV lamp is lit. 

 

 RS-232 command format is:  < (1 byte command) 

 Response format 2 

 

6.2.5 Step Forward 

 This command causes the system to step to the next recorded field and when the last field 

is reached, step to the first.  When active, the STEP FWD lamp is lit. 

 

 RS-232 command format:  >  or  S (1 byte command) 

 Response format 2 

 

6.2.6 Step Reverse Multiple 

 This command causes the system to step to the backward by a specified number of fields as 

selected by the second command byte and wraps around from the 1st field to the last field 

as required.  When active, the STEP REV lamp is lit. 

 

6.2.7 Step Forward Multiple 

 This command causes the system to step to the forward by a specified number of fields as 

selected by the second command byte and wraps around from the last field to the first field 

as required.  When active, the STEP FWD lamp is lit. 

 

 RS-232 command format is:  {n (2 byte command where n is the ASCII digit 1 to 8) 

 Response format 2 
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6.2.7 Last Field 

 This command causes the system to display the last recorded field in the buffer.  When 

active, the LAST FIELD lamp is lit. 

 

 RS-232 LAST FIELD command format is:  ] (1 byte command) 

 

6.2.8 Go_To_Field 

 This RS-232 command will return a mode error and be ignored if in RECORD.  When a 

valid command string is received, the system will advance to the field number specified in 

the command.  Valid field numbers are 0001 to 0512.  Note that 4 bytes are required for 

this command (leading zeros are significant).  If a field number is received which is greater 

than the maximum fields available in the system (e.g. 512 for the standard system), an 

argument error occurs and the command is ignored.  If a field number is received which is 

less than the maximum but greater than the number of fields stored, then the value will be 

set to the last field.  When active, the STOP lamp is lit. 

 
 RS-232 GO_TO_FIELD command format is:  Gxxx (4 byte command where xxx is the 
           field number) 
 

6.2.9 Get_Version 

 This RS-232 command requests the 6149 to respond with the system ID and revision. 

 

 RS-232 Get_Version command format is:  V (1 byte command) 
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6.3 RS-232 I/O FORMAT 

 The RS-232 port is full duplex with handshake lines provided.  The baud rate, number of 

stop bits, number of data bits, parity enable/disable, and parity type are all user selectable 

via a rear panel DIP switch.  Switch data is only read on initialization.  Although provided, 

the handshake lines are not required for system operation and can be left unconnected if 

desired.  All commands and responses are alphanumeric ASCII characters except as noted. 

 The 6149 will respond to received commands listed above with the following strings: 

 

  Valid response: 〈CR〉〈LF〉OK〈CR〉〈LF〉  (6 bytes) 

  Invalid command: 〈CR〉〈LF〉?CMD〈CR〉〈LF〉  (8 bytes) 

  Argument error: 〈CR〉〈LF〉?ARG〈CR〉〈LF〉  (8 bytes) 

  Invalid mode: 〈CR〉〈LF〉?MODE〈CR〉〈LF〉  (9 bytes) 
  Get version:  〈CR〉〈LF〉ITS Model 6149 - Rev 0, 
      NTSC/RS-170A〈CR〉〈LF〉  (40 bytes) 
 

Where 〈CR〉 is hex value 0D, and 〈LF〉 is hex value 0A. 

 

 A invalid command error occurs when an improper command byte is received.  An 

argument error occurs when invalid argument data is received for a command (e.g. 

GO_TO_FIELD command field number error).  An invalid mode error occurs if the 

requested mode is not valid due to current system configuration (e.g. GO_TO_FIELD 

command issued while recording). 

 
 RS-232 connector pinout: 
 
  2 RXD  Receive data (input) 
  3 TXD  Transmit data (output) 
  4 CTS  Clear to send (input) 
  5 RTS  Request to send (output) 
  6 DTR  Data terminal ready (output) 
  7 GND  Signal ground 
  20 DSR  Data set ready (input) 
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6.4 LCD STATUS DISPLAY 

 The 6149 includes a lighted two line x 40 character/line front panel LCD which is used to 

indicate system status.  The first line displays the ITS model number, etc.  The second line 

displays system operational status.  In RECORD mode, the status indicates RECORD, 

whether video is properly locked, and the selected record field rate.  In PLAY, the status 

indicates PLAY and the current field number.  In any other mode, the status indicates the 

current field number. 
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