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The IMSAI VIO board is a Video Interface Subsystem 
for the IMSAI PCS-80 or other S100 bus type com· 
puter systems. The VIO contains the logic and firm· 
ware necessary to create and control all CRT screen 
displays, and provides composite video .- the picture 
signal, blanking pulse and the recurrent synchronizing 
pulses which establish each frame of a display . 

The VIO is capable of displaying up to 1920 alpha
numeric and graphic characters. It provides a number 
of software-controlled display options including: 

1) 	 12 or 24 line display pages (to create char· 
acters of single or double height) 

2) 	 40 or 80 character display lines (to create 
characters of single or double width) 

3) 	 full screen blanking (to allow the display to 
be blanked during screen updates) 

4) 	 full screen or character-by-character reverse 
video (to allow characters to be displayed as 
light images on a dark background or as dark 
images on a light background). 

The user-programmable character set of the V 10 
allows 256 upper and lower case alphanumeric, punc
tuation, and graphic characters to be used in creating 
versatile displays of text (including foreign alphabets), 
pictures, forms and games. 

FEATURES 

80x24 Display with Variable Format 

User-Programmable Font for Special Char
acters, Foreign Alphabets, and Line-Drawing 
Graphics 

Text Editing Features Including 

Character and Line I nsert/Delete 

User-Selectable Protected Fields 

User-Selectable Tab Stops 

Inverse Video 


Switch-Selectable Addressing 

VISUAL FORMATS·· The VIO provides a number 
of visual format options which may 'be selected under 
software control. These options allow the selection of 
40· or 80-character lines, 12- or 24,.line pages, full 
screen or character-by-character reverse video, and 
full screen blanking. 

Maximum display density is achieved through the use 
of the 80·character by 24-line screen format. Selection 
of a 40·character line produces double-width characters 
while selection of a 12-line page produces characters 
of double height, Regardless of format, characters are 
taken in sequence from the refresh memory to preserve 
the integrity of displayed text when the format is 
changed. 

The VIO defaults to a positive video display (light 
images on a dark background) . However, the selection 
of full screen reverse video provides for dark images on 
a light background. I n addition, character-by
character reverse video may be selected to facilitate the 
creation of special graph ic effects or the high-lighting 
of sections of text. 

CHARACTER SETS -- Another feature of the 
VIO is user-programmable character sets (FONTS). 
The VIO can support two 128-character sets. When 
the character-by-character reverse video is selected 
under software control, the font is restricted to 128 
characters, but either half of a 256 character font can 
be software-selected. The graphics mode permits use 
of the entire 256-character set. 

The type font generated by the VIO is based on a 
7x 10 dot matrix, or character cell: the video repre



sentation of a single memory location . The font in
cludes alphanumeric characters, special symbols and a 
line-drawing character set. The standard 128-character, 
alphanumeric set supports both upper- and lower-case 
ASCII (with descenders) in a 5x7 dot matrix. The 
second 128-character font, accessible under software 
control, is the EXTENDED character set: standard 
2708 EPROMS can be programmed to customize this 
font according to the user's design. 

When the alphanumeric set is used, characters are dis
played as a 5x7 dot matrix, embedded within the 
7x 10 character cell, allowing inter-character and inter

line spacing; there are two blank columns between 

characters and three blank rows between lines. 

Characters in the extended set are displayed as a 

7xl0 grid: this feature enables the use of graphic 

characters with no gaps between characters or lines 

when producing continous display segments. 


INTELLIGENT TERMII\!AL FIRMWARE -- The 

2K bytes of on-board VIOROM firmware serve two 

extremely powerful functions. The VIOROM allows 

the VIO to operate as a complete, intelligent ter

minal when used with a display and keyboard (or other 

input device). It also provides a system monitor pro

gram allowing operation without a front panel. 


VIOROM Firmware commands allow: 


CURSOR CONTROL 

Controls the position indicator on the video display 

(left, right, up, down, home) 


X-Y ADDRESSABLE CURSOR 

Controls cursor position by its X and Y plane rec

tangular coordinate using industry-standard control 

codes. 


FULLY ADJUSTABLE TAB STOPS 

Controls spacing between words or groups of char

acters. The user can set up and/or clear tab stops on 

a line basis . Once set, whenever a tab is requested by 

the appropriate control code, the cursor will automati

cally skip to the next tab stop (if not within a protect

ed field) or to the first non-protected character follow 

ing the next protected field. 


FIELD PROTECT/UNPROTECT 

Protected field capability is provided for data entry 

applications. What this means is that if a certain 

portion of the screen is declared protected, no char

acter will be written into it and it will not be erased 

during clearing operations. This allows an applications 

program to display a "mask" requesting and prompting 

certain information from the user such as name, ad

dress, zip code, etc.; as the user inputs such informa

tion, the cursor will bypass the fields that request the 

information . 


DIRECT SCREEN EDITING 

Character/line insert/delete 


AUTO SCROLL/DISPLAY WRAP-AROUND 

When the screen is full, the user can program the dis

play to scroll automatically or to wrap-around (con

tinue a read or cursor movement from the last charac

ter position in the video display storage space to the 

first position) . 


MODE SELECTION 
The monitor can operate in one of three basic modes: 
alphanumeric mode, graphics mode, or both (when the 
latter mode is sohware selected, character-by-character 
reverse video is lost). In the graphics mode, a second 
alphanumerics font may be embedded in the extended 
character set. Thus, the 256-character set may be used 
to hold English and foreign characters simultaneously, 
if EPROMs are programmed to write the foreign 
language. 

In addition to the firmware driver, the VIOROM con
tains a complete system monitor program. This 
program allows keyboard control of all VIO hardware 
and firmware features plus a number of extremely use
ful memory and I/O functions . These include: 

MEMORY FUNCTIONS 

display memory block in HEX 

examine and modify memory location 

fill memory with 8-bit value 

move memory block 

search memory for 16-bit masked value 
Masking is a technique used to sense 
specific binary conditions while ignoring 
others; generally, ones are placed in bit 
positions to be sensed, and zeros in posi
tions to be ignored. 

compare memory blocks 

jump to memory location 

call to memory location and return 

protect/un protect IMSAI RAM 4A memory 
blocks 

perform memory diagnostic 

INPUT/OUTPUT FUNCTIONS 

perform direct I/O to specified port 

dump cassette tape to VIO display 
Outputs the contents of cassette to video 
display . 

generate sync stream for cassette alignment 

load cassette file with optional offset 
Permits user to load cassette file at an address 
other than the one specified by the cassette 
file . 

load and execute cassette file with optional 
offset 

load paper tape (Intel Hex Format) 

If an IMSAI MPU-B board is used in conjunction with 
the VIO board, the VIOROM will link automatically 
with the ROM monitor on the MPU-B to provide an 
even more powerful monitor. 

. ; 



Processor Interface -- The VIO board interfaces to 
the processor (MPU-B) as a block of up to 4K bytes of 
memory. This 4K block includes the 2K bytes of 
VIOROM firmware, a memory-mapped command 
port, and a 2K byte static video refresh memory. CPU 
control of screen formats is ach ieved th rough the 
use of the memory-mapped command port which re
sides in the 4K block . The port provides for CPU 
control of such VIO functions as full screen blanking, 
selection of inverse video, display formatting and 
selection of character fonts. Figure 1 indicates the 
standard VIO memory space configuration. 

To provide complete flexibility, the address ofthe 4 K 
byte VIO memory block,is switch-selectable to allow 
residence in any 4K byte block of memory space in an 
~MSAI PCS-80/30 system, 

If the VIO is used with the IMSAI RAM-16, RAM-32, 
or RAM-65 boards, a separate "phantom" address line 

on the CPU allows the VIO to co-exist with a full 
complement of memory. The "phantom" channel is a 
control line which turns memory on and off. When 
the VIO is selected and the phantom line is driven, the 
phantom channel denies access to the 4K of system 
memory space required by the VIO to all other devices. 

The 4K VIO memory block provides up to 2K bytes 
of display character storage and allows the 2K bytes of 
VIO firmware to reside on-board. 

Video Device Interface -- The VIO interfaces to a 
video monitor or modified television set as a 75 ohm 
source of 1.5 volt peak-to-peak composite video. An 
accessory coaxial cable (cable L) brings the video board 
to a BNC connector on the backpanel of the computer, 
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