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 ITS MODEL 6020 

 VIDEO SCANLINE ENCODER  

 

 

1.0 GENERAL DESCRIPTION 

 The ITS Model 6020 VME Video Scanline Encoder operates 

on the standard VME bus and provides for the encoding of 

machine readable data and insertion of alphanumeric data into a 

standard RS170 or NTSC video signal.  The unit can encode 

data from 1 to 114 scan lines per video field.  Alphanumeric 

messages may occupy up to 30 rows of 32 characters each.  A 

boresight reticle may be displayed on command. 

 

 The encoding standard used is in accordance with RCC Optical 

System Group Document 452-86 Section 8.  It includes a 

number of features to allow easy detection and decoding as well 

as error correction and detection.  The 6020 generates the 

following elements which are included with the input data prior 

to insertion into the video signal: 

 

 1. An error correction code (Hamming Code) which is a four bit code appended to 
each eight bit data, and LRC byte. 

 
 2. Error detection code (LRCC) which is an eight bit character inserted together with 

four hamming bits, at the end of each data scan line. 
 
 
 The LRCC is designed to be passed through the decoder to the user.  The hamming code is 

designed to be interpreted by the decoder and is transparent to the user. 
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1.0 GENERAL DESCRIPTION (Continued) 

 The number of bits encoded on each line is 144.  However, due to the overhead presented 

by the generated codes, the maximum data that can be encoded per line is 72 bits or nine 

bytes.  This corresponds to a sustained data rate of up to 492,480 bits per 

 second when full capacity of 114 lines per field is selected. 

 

 The 6020 is a single board memory mapped slave subsystem operating on the VME bus.  

All set up, message and encoded data generation is controlled by program transfers via the 

VME bus.  
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2.0 CHARACTERISTICS 

2.1 GENERAL 

 The 6020 VME Video Scanline Encoder is designed to receive a video signal, digital data 

from the VME bus and power via the backplane connector.  It outputs the video signal with 

data encoded and/or alphanumeric messages inserted.  No other connections are required, 

however, it may be desirable to externally synchronize the data source to the video sync to 

assure that the acquired data is encoded into the desired field thereby correlating with the 

viewed scene. 

 

 The applied video signals may be RS170 or NTSC.  The 6020 derives its synchronizing 

signal from the video.  All data input to the 6020 is derived from a mapped block of dual 

port RAM residing on the board.  The line at which data encoding will start and the number 

of lines to be encoded is set via the VME bus. 

 

 The alphanumeric characters are positioned in the video image in direct relative position of 

the character code in the memory map. 
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2.2 INSERTED VIDEO CHARACTERISTICS 

2.2.1 Scanline Encoded Data 

 The encoded data appears as a contiguous block of from 1 to 114 lines of data with each 

line containing 144 bits.  A bit value of ONE is typically 0.50 volts above blanking while a 

value of ZERO is 0.00 volts.  The starting line and number of lines for encoded data  

 is programmable from the VME bus.  Encoded data may be inserted on any contiguous 

group of horizontal lines in the active video region and extend into the vertical blanking 

area outside of the vertical sync interval. 

 

 The format of the encoded data line is shown in Figure 1. 

 

2.2.2 Boresight Reticle 

 A fixed 91 x 91 pixel boresight reticle centered in the video display field may be enabled 

via the VMEbus.  The reticle display insertion mode may be selected as WHITE or BLACK 

along with the A/N character display.  See Section 2.2.3.1. 
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 ENCODED LINE FORMAT  

 

 FIGURE 1 
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2.2.3 Alphanumeric Characters 

 The displayed characters are generated on a 5 x 7 dot matrix.  A dot (pixel) is two scan lines 

high and an equivalent measure in width.  The displayed height of the characters therefore is 

approximately 3% of the height of the total display.  The distance between characters 

horizontally is the equivalent of 3 pixels.  The distance between lines is one pixel.  The 

6020 is capable of producing 30 lines of 32 characters each within a field of 256 x 240 

pixels.  The generated characters are positioned in the video image in direct relation to the 

position of the character code in a 960 location memory map.  The character set is shown in 

Figure 2. 

 

 2.2.3.1  Video Insertion Modes, A/N Characters 

 The generated video may be mixed either of two ways as selected via the VMEbus: 

 

 2.2.3.2  Relative White (Constant Contrast) 

 This method for adding the generated video to the input video provides a pleasing display 

over a wide range of original video light levels.  A level set by an intensity control is added 

to the existing level of the original video.  The contrast between the original video and the 

"added" generated video is therefore constant.  This helps prevent wash out at the high 

levels and assures a non-glaring display at the low levels.  An additional feature of this 

method is that the generated video does not obscure features on the existing video.  

Elements as small as one pixel can be seen through inserted video. 
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 FIGURE 2 

128 Character Set 
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2.2.3.3  Black 

 The generated video is again overlaid on the existing video, but in this case in the opposite 

polarity.  The level is not adjustable as in the relative white, but is set at the black or 

blanking level on the composite video signal.  This method is effective when the original 

scene is uniformly bright or at a high level. 

 

 

2.3 OPERATION 

 The 6020 resides on the VME bus acting as a slave subsystem.  It responds only when 

addressed.  The base address is switch selectable.  All power for the 6020, which requires 

+12V and +5V, is derived from the VME bus power. 

 

2.3.1 Synchronization 

 The 6020 contains a sync detector which generates horizontal and vertical sync pulses 

derived from the composite video input.  These signals are used to synchronize the character 

generator and data encoder.  The vertical pulse is also output via a connector on the VME 

bezel for test use. 

 

 An interrupt may be produced at the start of vertical sync or the start of vertical blanking 

(jumper selectable), to allow the VME processor to transfer data during the vertical interval. 
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2.3.2 Addressing 

 The 6020 is addressed as a contiguous 2k word dual port RAM.  The address is switch 

selectable as either SHORT SUPERVISORY or SHORT NON-PRIVILEGED and the 

starting address is selectable on even 2K word boundaries (0xxx,1xxx,2xxx to Fxxx).  SW1 

switch 1 when 'ON' selects the NON-PRIVILEGED address space and when 'OFF' selects 

the SUPERVISORY space.  SW1 switches 2-5 correspond to address bits 12-15 

respectively for selecting the starting address (0=ON, 1=OFF).  Due to the Dual-Port nature 

of this memory the data may be read or written at any time.  However, if the video is to be 

recorded and an accurate frame-by-frame analysis of the data is to be done, update of any 

individual character or encode word must be complete before that character or encode line 

is displayed.  Only the odd byte of each word (D00-D07) is used and may be accessed by 

using either the D08(0) or D16 modes.  Attempts to access the even byte D08(E) or to use 

the 32 bit D32 mode will cause a bus error.  The 16 bit D16 mode is recommended. 
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2.3.3 Encoded Data Generation 

 Data is encoded in groups of 9 bytes per line starting at a user specified display line and 

continuing for a user specified number of lines.  Hamming bits, start sync and LRCC are 

automatically inserted and are not accessible to the user.  The line number command word 

(x7FC) contains the user entered value of the starting line for the encoded data display.  The 

line count command word (x7FE) contains the user entered value for the number of 

encoded data lines.  These two words must be set along with the encode  

 enable bit in the control word (x7FA bit 3) as part of the board initialization before data 

encoding is begun.  Data to be encoded starts at address x800 and continues in groups of 

nine words per line to address xFFA (a total of 114 lines maximum).  All encode data and 

control words will remain in memory as long as the board remains powered and do not 

require updating on a field by field basis. 

 

 

2.3.4 Character Generation 

 The bottom 960 words of the address space correspond to the alphanumeric characters 

displayed on the CRT.  The first word (x000) is the first character of the first line, the 960th 

word (x77E) the last character of the last line.  Word 1021 (x7FA) is the character, interrupt 

and encode control word.  The standard 96 character ASCII set is used for the normal upper 

and lower case printable characters with an additional 32 special characters for the control 

codes (See Figure 2).  All 128 characters are displayable and no control functions are 

implemented by this system. 
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2.3.5 Control Function 

 Word x7FA of the address space contains the control byte.  Bit 0 when high enables the 

character generation display and when low blanks all character data.  Bit 1 when high 

selects relative white characters and reticle, and when low selects black characters.  Bit 2 

when high enables the on-board vertical sync interrupt and when low disables it.  Bit 3 

when high enables the encode function and when low disables it.  Bit 4 when high enables 

the boresight reticle display and when low disables it.  No other bits are used.  All bits are 

initialized low on receipt of a VME system reset. 

 

2.3.6 Interrupt Control 

 The Model 6020 uses vectored interrupts.  Both the vector number and the vector I.D. are 

switch selectable.  SW1 switches 6, 7, & 8 select the vector numbers 1 thru 7 and 0 (switch 

6 is least significant).  Selecting a value of 0 disables interrupts.  Sw2 selects the I.D. with 

switch 1 being the least significant and 8 being the most significant bits respectively.  A 

switch setting of 'ON' equals 0 and a setting of 'OFF' equals 1. 
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2.4 PHYSICAL CHARACTERISTICS 

 The 6020 is wholly contained on a single dual-high VME card.  Video interface is via the 

coaxial SMA series connectors, one Video In and two Video Outputs, mounted on the VME 

front panel.  The relative intensity of the inserted video is set by a screwdriver adjustment 

accessible through a hole in the front panel. 

 

 Also mounted on the front panel is a fourth coaxial connector for the vertical sync/blanking 

output which may be used for a reference signal. 

 

 Front panel layout is shown in Figure 3. 
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Figure 3 
Model 6020 Panel Layout 
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3.0 SPECIFICATIONS 
 
3.1 Video In     Composite, 525/60 interlaced, 2:1 black 

negative, one volt peak-to-peak, in 
accordance with EIA RS-170 or NTSC; 
connector is coaxial SMA series. 

 
3.2 Input Impedance    75-ohms 
 
3.3 Video Out (1 and 2)    Same as video in except with character and 

encoded data added and DC restored; 
connector is coaxial SMA series (output as 
specified when terminated with a 75-ohm 
load). 

 
3.4 Frame Sync (Out)    Vertical sync/blanking reference pulse 

derived from incoming video TTL level, low 
true. 

 
3.5 VMEbus Compatibility   A16:D16 Slave 
       Bus Address switch-selectable within 64K 

short I/O address space; occupies 2K 
consecutive word address space with 
supervisory/nonprivileged address switch 
selection. 

 
       Interrupter is switch-selectable, I (1) to I (7) 

or off; switch-selectable vector. 
 
3.6 Character Generator    96-character ASCII set plus 32 special 

characters displayed in a 5 x 7 pixel format.  
Video insertion mode is constant contrast. 

 
3.7 Boresight Reticle    91 x 91 pixel open centered with center dot 

fixed crosshair. 
 
3.8 Encoded Data     Scan Line, Data-Into-Video IAW Optical 

Systems Group Document 452-86, Section 8. 
 Maximum encoded data per field is 8208 bits 
(1026 bytes). 

 
3.9 Interrupts     Vectored interrupt generated each video 

frame; may be disabled under program 
control. 
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3.0 SPECIFICATIONS (Continued) 
 
3.10 Display Update    Full update, alphanumeric and encoded data 

can occur each video field.  Inserted data 
remains until overwritten or turned off by 
inputs over the VMEbus. 

 
3.11 Power Requirements    5 volts @ 2.9A nominal 
       +12 volts @ 30 ma nominal 
       -12 volts @ 60 ma nominal 
 
3.12 Temperature 
   Operating     0° to 50°C (32° to 122°F) 
   Non-operating    -20° to 70°C (-4° to 158°F) 
 
3.13 Humidity (Relative)    95% noncondensing 
 
3.14 Size      Dual-high VME card (6U form factor) 

occupies one card slot (0.8 inch spacing). 


