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Chapter I Overview 1 

CHAPTER 1. OVERVIE~v 

1.1 PRODUCT DESCRIPTION 

The CDIOO-M Integrated Workstation provides the framework for 
the system manufacturer to conveniently and compactly assemble 
a Multibus based micro computer system within a video terminal. 
The workstation consists of a CRT controller and display, a 
detachable keyboard, a front panel control unit, a Multibus 
card cage, a switching power supply and fan. 

The -01 option provides a Multibus P2 motherboard which includes 
power fail sense and interrupt logic as well as address extension 
to 16 MB. 

The -02 option provides wirewrap connectors for the Hultibus P2 
connectors for custom wiring requirements. 

The -03 option provides an AC low detection circuit which oper
ates in conjunction with the -01 option to perform the power 
fail interrupt and latching capability per the Intel Multibus 
specification (Intel Document 9800683). Proper operation re
quires a custom supplied backup power source (e.g. battery pack). 

The workstation can be ordered with various combinations of 5-1/4" 
micro disk drives, either the floppy or the Winchester type. 
Alternatively, the terminal may be ordered such that the disk 
drives can be installed in the field. 

Thus, the system integrator selects the computer, memory, disk 
units, controller and other special purpose boards to tailor 
a workstation to his exact requirements. Communication between 
the selected computer with the terminal section of the worksta
tion is accomplished via a standard RS 232 interface. 

The very intelligent terminal section off-loads the main CPU 
sections from a multitude of compute bound functions; this 
allows many common functions to be implemented conveniently and, 
when implemented,. are performed efficiently. In addition, the 
terminal provides many less common functions which enhance the 
usefulness of the system. These functions include the dual 
screen feature, a smooth scroll mode and comprehensive line and 
character editing capabilities. 

Note: In this manual, the terms workstation, station and 
terminal are used interchangeably. 

1.2 FEATURES 

1.2.1 Display Features 

-12" CRT, non-glare glass and P4 phosphor, 25 
lines x 80 characters 

-Clear characters on 9 x 13 Dot l~atrix with 
3 dot descenders 

-Split screen capability with separate scroll
ing regions in each screen 
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-Smooth scrolling capability 

-Complete cursor control connnands 

-Read and write cursor commands 

-Comprehensive t·abulation commands 

-Comprehensive erasure commands 
-Comprehensive line and character edit commands 

-Control of 'LED indicators 

-Alternate character ROM 

-Invisible character attributes, to reduce inten-
sity, underline, blink, reverse video and over
strike characters 

-95 display characters plus 11 form drawing charac
ters 

-Monitor mode to display all 33 control characters 

-Local self diagnostic 

1.2.2 Indicators 

-16 status lights on keyboard and front panel, 11 
are programmable 

-Programmable audio alarm 

1.2.3 Keyboard 

-Detachable micro computer controlled with 5 foot 
coiled cord 

-82 typewriter like keys (cursor control keys, func
tion keys and a separate auxiliary keypad) 

-2 computer controlled keyboard modes 

-Smooth scroll control key 

1.2.4 Communications Interface (RS232 CPU Interface) 

-50 to 9600 baud rate 

-7 or 8 data bits 

-Parity enable or ignore 

-Odd or even parity 

1.2.5 Internal Controls 

-Video Adjustments 

-Reverse video intensity 
-Reduced intensity adjustment 
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Switch Selectable Features: 

-Reverse Video 

-Auto line wrap 

-Auto line feed 
-Monitor mode 

-Blinking or steady cursor 

-XON/XOFF transmission enable 

1.2.6 External Controls 

-Video intensity adjustment 

-Video contrast adjustment 
-Keyclick enable/disable 

1.2.7 Front Panel Controls 

-Reset switch 
-Interrupt switch 

1.2.8 CPU Card Cage 

-Easily accessible 
-Fan cooled 

-200wswitching power supply + 5V@20A, + l2V@ 4A 
-5V@ 4A 

-Six Multibus card slots 
-PI motherboard with terminators, jumper, select-
able interrupt location 

1.2.9 Disk Unit Provisions 

-Two 5-1/4" floppy di~k or Winchester type drives 
can be mounted within the system 

1.2.10 Rear Panel Access For Front Cable 

-Four Cannon 25D type connectors 

-Four Cannon 37D type connectors 
-Flat cable access 

1.2~11 Operating Specificationi 

-Power,' Switch Selectable: 

-l05VAC-125VAC @ 60HZ, 4A (P~S) 

-2l0VAC-250VAC @ 50HZ, 2A (RMS) 
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Operating Temperature: 

100 to 40 0 C (50 0 to 1040 F) with rear access cover 
in place 

100 to 26.7 0 C (500 to 800 F) with rear access cover 
removed 

Non Operating Temperature: 

-400 to 66°C (-40 0 to l5l 0 F) 
Input Power 1-1aximum: 

500 VA apparent 

1.2.12 Dimens ions and \~leight 

-Width: 

..,Depth: 

-Height: 

-Weight: 

20-1/2" 

19-1/4" 

14-1/2" 
64 Lbs 

(52cm) 

(53cm); 25-1/2" with keyboard (64cm) 
(37cm) 

-Shipping Weight (Packed): 75 Lbs. 

1.2.13 Options 

-01 Motherboard extension card provides addressing 
to l6HB with power fail 

-02 Connector provides wirewrap connectors installed 
for custom wiring of P2 connectors 

-03 Provides AC low circuit for -01 option 

1.3 CONTROLS 

Following is a brief description of user controls. (Refer to 
Chapter 2, OPERATOR INFORMATION for a complete description of 
User Controls) 

VIDEO UNIT 

This screen displays 25 lines of 80 characters each. 

REAR ACCESS COVER 

This removable cover provides easy access to the Multi
bus modules located in the card cage and provides access 
to a number of video adjustments without exposing the 
CRT, the video processor and the power supply. The 
~fultibus cards can be operated on extenders with this 
cover removed. The case is secured with two screws at 
the rear of the cover. 



KEYBOARD 
CONNECTING CABLE 

L.E.D. DISPLAY 

/ 
KEYBOARD MODULE 

VIDEO UNIT 

RESET SWITCH 
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~VIDEO 

'" CONTRAST 

f,Kf,YCLICK ENABLE 

VIDEO INTENSITY 

1.E.D. FRONT PANEL DISPLAY 

MAIN KEYPAD 

Figure 1.1:CD100 VIDEO WORKSTATION 
(FRONT VIEW) 
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VIDEO ADJUSTMENTS 

SELECTABLE 

OPTIONS 

VOLTAGE SELECT 

PROCESSOR 

CONNE.CTOR POWER SWITCH CONNECTOR 

Figure 1,.2: eCtOO VIDEO WORKSTATION . 
(REAR VIEW, ~ CASE REMOVED) 
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KEYCLICK ENABLE SWITCH 

This rotary two position switch controls the automatic 
electronic keyclick feature when a key is depressed. 
Facing the switch, rotate the switch clockwise to acti
vate this feature. Refer to Sectidh 2.6~2 for further 
discussion of this switch. ' 

VIDEO INTENSITY CONTROL 

Rotate control clockwise to increase the brightness of 
the display. Refer to Section 2.6.1 for further dis
cussion of this control. 

VIDEO CONTRAST CONTROL 

Rotate control clockwise to increase contrast of the 
display. Refer to Section 2.6.3 for furthe~ dis6ussion 
of this control. 

RESET S,"JITCH 

This front panel reset momentary switch provides a 
Hultibus system reset function. Refer to 2.5.1 for 
a further discussion of ' this switch. 

INTERRUPT S"VJITCH 

This momentary switch allows the operator to provide 
a non-bus vectored interrupt to the Multibus system. 
Refer to 2.5.2 for a further discussion of this switch. 

KEYBOARD CONNECTING CABLE 

A telephone style, coiled keyboard cable provides easy 
disconnect at either the keyboard or workstation and 
allows flexible keyboard positioning for operator comfort. 

KEYBOARD MODULE 

The keyboard module consists of an LED display and two 
keyboard mod,ules, a main and an auxiliary keypad. 

The keyboard features 'sculptured keys and contoured 
keyrows arranged like an office typewriter permitting 
convenient operator use. 

THE MAIN KEYPAD 

The maill keypad is organized like a conventional type
writer and consists of the majority 'of alphanumeric 
keys,' the control keys, the spacebar, the scroll con
trol key, the PFI function key and the cursor control 
keys. 
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THE AUXILIARY KEYPAD 

The auxiliary keyboard is often used for high speed 
da,ta input. ~Thekeyboardcontains a comma, a minus, 
a period" .. an ENTER, four function and 10 numeric keys. 
Refer to Section 2.3~2 for a discussion of the main 
and auxiliary keypads. 

LED FRONT PANEL DISPLAY 

,The keyboard. LED display is used to indicate a number 
of workstation states, such as power on, which are 
independent of the application program; and to indi
cate programmable system states which are dependent 
on the application program. Refer to Section 2.3.1 
for a discussion of these lights. 

VIDEO ADJUSTMENTS 

These are factory adjustments and should not normally 
be changed. These adjustments require a screwdriver. 
The top faint adjustment controls the faint field attri
bute intensity. Rotate clockwise to increase intensity. 
The bottom reverse adjustment controls the reverse 
attribute field intensity. Rotate clockwise to increase 
intensity. 

VOLTAGE SELECT 

This switch selects the units power line voltage. Place 
the s~itch in the left position for l15V/60 HZ; place 
the switch in the right position for 230V/50 HZ operation. 
To set the switch in either position, remove set screw, 
move switch to the desired position then replace the set 

. screw.' 

WARNING: Set this switch PRIOR to turning the unit on. 

S\.JITCH SELECTABLE OPTIONS 

There are two banks of DIP switches which determine a 
multitude of hardware selectable options. For initial 
checkout and operating the diagnostic described at the 
end of this chapter and in Section 2.13, all switches 
shoUld be in the ON position (to the right when facing 
the switches). 

The exact setting of these switches is critical 
for the correct operation of the workstation. 
Set these switches cautiously with respect to 
the ON and OFF positions. A switch being in 
the ON ,position does' not necessarily imply its 
designated function is; enabled. Refer to Sec
tion 2.7 for a complete description of these 
s'tvitches. 



FAN 

FUSE 
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An AC Fan is ~ncorporated for system and card cage 
cooling 

l15V: 

230V: 

4amp Type 3AG 

2amp Type 3AG 

RIBBON CABLE SLOT 

A flat cable slot is provided with strain relief 
hardware for external peripheral interfaces which 
cannot be accommodated with the "D" connector posi
tions required. 

"D" CONNECTOR CUTOUT POSITIONS 

The rear panel provides four 25 pin and four 37 pin 
"D" type communication connector cutouts. 

1.4 INITIAL CHECKOUT PROCEDURE 

1. Connect keyboard to main unit via the keyboard 
connecting cable. 

2. Remove the two rear cover mounting screws and 
remove the cover. Varify or set voltage selec
tor and line frequency to match the line power 
requirements. 

The voltage and frequency are both selected by 
voltage selector switch. The left position is 
60 HZ/115V and the right position is 50 HZ/230V. 

Set the local/Online switch·to local (OFF) to 
prepare for running the diagnostic. Be sure 
all other switches are set to the right (ON) 
position. 

3. Turn the power switch OFF, check to verify that 
the line cord is properly installed and plug 
into the appropriate power outlet. 

4. Turn on the power switch. The station will 
execute the self-test diagnostic when power is 
applied to the unit and the local/Online switch 
is set to Local. 

The following sequence of·events occurs if the 
unit is operating satisfactorily: 

a. The local LED on the main keyboard 
will illuminate, indicating the key
board unit is· receiving power. 
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b. After a one second delay, the eight 
lights on the keyboard and front 
panel will illuminate. After one 
half second, all lights will be off 
(except Online). 

c. Light DO on front panel will be on, 
indicating end of Test 1, the CPU test. 

d. After one second, light Dl will be 
on, indicating end of Test 2, the 
PROH integrity test. . 

e. After approximately 80 seconds, light 
D2 will be on, indicating the end of 
Test 3, the Memory diagnostic. 

f. After one second, light D3 will be on, 
indicating the end of Test 4, indicat
ing the }femory to Memory hardware logic 
is properly functioning. 

g. After one second, light D4 will be on, 
indicating the end of Test 5, indicat
ing the internal clocks are properly 
functioning. 

h. Lastly, the unit will display the 95 
displayable character set on the screen. 

7. Enable keyclick by rotating the keyclick enable 
switch clockwise. 

8. Press the return key. A slight audible click 
will be heard and the cursor will move to 
Position 1, the uppermost position of the 
second line. 

9. Type 22 linefeeds; the top line will scroll off 
the screen and what was the second line will move 
to the top of the screen, and the bottom line will 
be blank. 

10~ Turn off unit and configure for on-line operation. 
Reset Local/Online DIP switch to Online (ON). 

1.5 GENERAL SYSTEl1 SETUP PROCEDURE 

1. Configure Multibus motherboard jumper options. 
(Refer to 'Section 4.2) 

2. Configure the ¥.ultibus host CPU I/O port for de
sired baud rate., byte length and parity to match 
the terminal's. Refer to Section 2.7 or Appendix 
K. This port should be configured as a "Data Set" 
interface RS232 Type D, non switched, asynchronous 
channel. 
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Install the RS232 cable to the video processor 
connector. 

3. Refer to Section 4.1 for other video processor 
options. 

4. Configure rema~n~ng Multibus options per cus
tomer specifications. 

5. Secure rear access cover. The workstation is 
now operational. 
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CHAPTER 2· OPERATOR INFOR}'f.ATION 

2.1 GENERAL INFORMATION 

The CDlOO-H Integrated "'lorstation is a video termi
nal containing a six slot Multibus card cage, back
plane· and_power supply. Data generated by the key
board is asynchrounously transmitted via an internal 
serial connection to user supplied computer and cir
cuit boards in the card cage; data generated by these 
boards and transmitted by the same connection either 
is displayed on the screen or implements a terminal 

" .control operation (such as erase the screen or turn 
on an LED) .-. 

Also, inputs generated by the front panel are dir
ectly transmitted to the card cage motherboard, 
which may be utilized by the computer. 

Detailed operation of the terminal is modified by 
hardware switch settings described in this chapter 
and by software commands described fully in Chapter 
3. 

This chapter describes, from the operator's view
point, the operation of the various sections of the 
workstation. The last part of the chapter describes 
the power up/self diagnostic sequence. 

2.2 THE VIDEO SECTION 

2.2.1 Displayed Characters 

Characters received from the RS232 interface are 
displayed on the screen. Normally the 95 charac
t~rs of the primary character set (20H.through 
76H), called the GO graphic set, are displayed; and 

: the 32 control characters (OOH through lFH) , called 
the CO set', are not displayed. 

Characters in the CO set either perform specified 
. control,functions·or are ignored. However, if 
:the terminal is in Monitor Mode, described in 
Section 2. 7~4, special graphics associated with 
these codes are displayed and any control action 
is ignored. 

The host computer may use an alternate character 
ROM~: (Refer to Section 2.10). . The control charac-

·t~r poriion'is called the Cl set and the graphic 
- (displayable) portion is called the Gl set. Tech
niques are available to display both portions of 
the alternate character ROM. (Refer to Section 
3. l·~ 4) . 
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The actual graphics displayed are completely user
defined. Refer to Section 4.4 for alternate ROM 
generation procedure. 

In addition, the host computer may display 11 
different Form characters. Refer to Section 
3.1.5 or to Appendix G for a description of the 
form characters. 

2.2.2 Attributes 

Under software control, the terminal assigns a 
number of attributes or renditions to displayable 
characters. Examples of these attributes are 
blinking characters and blinking reduced inten
sity characters. 

2.2.3 Partitions 

The terminal's video controller displays 25 lines 
of 80 characters each. 

The terminal supports a split-screen capability 
whereby these 25 lines are considered to be divided 
into two groups called partitions. One partition 
may contain p complete lines (0 ~ p ~ 25); therefore, 
the other contains 25-p lines. A partition is de
fined and selected under software command. (Refer 
to Section 3.1.1). On power up, the screen is 
separated so that the top partition contains the 
customary 24 lines and the bottom partition contains 
1 line. 

2.2.4 Scroll Area 

Under software control, a partition itself may be 
divided into 2 regions: a scroll region nested 
within the partition and a fixed line region, part 
of which is above and part of which is below the 
scroll region. 

Display or control operations may, under software 
control, be restricted to the scroll region. (Refer 
to Section 3.1.2 and MARGIN mode in Section 3.5.22). 

2.2.5 AUTOSCRL Mode 

AUTOSCRL is a software selectable mode which defines 
the display process when the cursor is at the last 
line of the scroll region. If AUTOSCRL mode is set, 
as it is on power up, the receipt of a line feed 
shifts all line-s in the scroll region up 1 row; the 
original top ro~ is lost; and the bottom line is 
blanked. If AUTOSCRL mode is reset, receipt of a 
line feed does not shift the display. 
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2.3 THE KEYBOARD MODULE 

2.3.1 Keypay LED Display 

Eight LED's are on the keyboard. Threei LO through 
L2, are software controllable, whereas the remaining 
5 represent states of the terminal. The LED's are 
described in the following sections. 

Online LED 

The Online light indicates that the station is set by 
the rear panel Local/Online switch to the Online posi
tion. In this mode, the usual mode, characters and 
controls typed on the keyboard are transmitted to the 
host computer via the RS232 connection. 'vJhen this 
light is ,on, then the Local light is off. 

Local LED 

The Local light indicates that the station is in the 
Local mode as set by the rear panel Local/Online switch. 
In this mode, characters and controls generated at the 
keyboard are "looped back" and are received as an input 
from RS232 interface. This mode is useful for diagnos
tic purposes. In fact, when in this mode, and power is 
first turned on, the terminal initiates the self-test 
diagnostic. (Refer to Section 2.13). VJhen this light 
is on, the on/line light is off. 

Keyboard Locked LED 

The Keyboard Locked light indicates that the host com
puter has deactivated the keyboard keys. Until the 
keyboard is unlocked by the host computer, struck keys 
will be ignored. 

Note that if the terminal is locked and in the Local 
mode, the terminal cannot be unlocked unless it is 
repowered. 

APP Mode LED 

If this light is off, the keypad is in the numeric 
mode. In this mode, the cursor control keys (includ
ing HOME) transmit code sequences which, if echoed by 
the host computer, moves the cursor in a manner in
dicated by the key caption. Also, auxiliary keypad 
character keys transmit the ASCII codes corresponding 
to their key captions. 
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2.3.2 

If the APP mode light is on, the keyboard is in the 
keypad application mode; and the keys described above 
transmit unique code sequences. Thus,in this mode, 
the application program can differentiate between t.he 
user's striking the same captioned keys on either key
board. 

Scroll Disabled LED 

The Scroll Disabled light indicates that the terminal 
is not processing input characters and controls there
fore, scrolling cannot occur. This condition occurs 
only when the unit is in smooth scroll mode, the XONj 
XOFF feature is enabled (switch 1-7 off) and control 
S has been entered at the keyboard. To exit this condi
tion, the user must type control Q, whereby the light 
will go off and scrolling may resume. 

L2 through LO LED's 

These lights are turned on and off by software commands 
from the host computer. (Refer to Section 3.1.11). 

Main and Auxiliary Keypads 

The main keypad contains control and alphanumeric keys 
which are arranged like a standard office typewriter. 
The keypad also contains one of the 5 function keys and 
5 cursor control keys. The auxiliary keypad contains 
the 4 remaining function keys and the numbers, charac
ters and controls often used for high speed input. 

The keys, when struck individually or in combination 
with the shift and control keys, produce codes which are 
transmitted to the host computer. All 128 ASCII codes 
may be generated. (Refer to Appendices Band C for the 
code sequences produced). 

Under software control, the keyboard may be placed into 
either of two modes: the Numeric or the Keypad Appli
cation mode. 

The default or power up mode is called the Numeric.mode. 
In t'his mode) the APP mode light is off; the 5 cursor 
control keys generate code setiuences which, if echoed 
by the host computer, will implement the indicated cur
sorcontrol functions. 

Also, on the auxiliary keypad the 10 numerals, the minus, 
the period, the comma, and the ENTER keys send the same 
ASCII codes as the corresponding keys on the main keypad. 
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The alternate keypad mode is called the Keypad Applica
fion mode. In this mode the APP mode light is on. The 
cursor control keys and the auxiliary keypad (except the 
function keys) send different sequences than in the nu
meric mode. Refer to Appendix C. 

An additional advantage of the Keypad Application mode 
is that in many applications it is useful for the 
application program to differentiate between the same 
captioned keys on the main and auxiliary keypads. Re
fer to Appendices Band C for a description of the 
code sequences generated by these two keypad modes. 

Standard Alphanumeric Keys 

On the main keypad, the non-control keys generate codes 
dependent on the combination, if any, of the CAPS LOCK, 
SHIFT, and CTRL keys, which may be depressed simultan
eously. However, the auxiliary keyp~d is not affected 
by these three control keys. 

Backspace 

Depression of this key will transmit the ASCII code for 
backspace (08H) to the host computer. 

Caps Lock 

The CAPS LOCK Key is a toggle action key. Hhen the 
CAPS LOCK function is enabled, the LED on the key is 
illuminated and the terminal transmits upper case 
alphabetic characters regardless of the state of the 
SHIFT key. To disable this function, press the key 
again, whereby the LED will. go off and the terminal 
will transmit the codes as adjusted by the SHIFT key. 

Cursor Control Keys 

The 5 cursor control keys are used to control the posi
tion of the cursor. In the keypad numeric mode, keypad 
APP light off, these keys transmit code sequence which, 
if echoed by the host, will enable the terminal to per
form the indicated cursor movements. 

Up arrow, t, moves the cursor up one row, unless at the 
top row of the scrolling region. The down arrow, ~, 
moves. the cursor down one row, unless at the bottom row, 
in the scrolling region. The· left arrow, .... , moves the 
cursor left one character position unless at the left 
margin. Right arrow,~, moves the cursor right one 
character position, unless at the right margin. The 
Home Key positions the cursor to the upper left corner 
of the scrolling region. 
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If the keyboard is in the Keypad Application mode, Key
pad APP mode light on, the code sequences generated will 
be ignored by the terminal, if echoed by the host com
puter. 

CNTRL 

This key is used in conjunction with an alphanumeric key 
to generate an ASCII control code. (Refer to Appendix 
B for the specific codes generated. 

DELETE 

Depression of this key transmits the delete character 
code (7FH) to the host computer. 

ENTER 

In the Numeric mode, the ENTER key functions identically 
with the return key on the main keypad. These keys gen
erate the ASCII carriage return code (ODH). In the Key
pad Application mode, the ENTER key generates a unique 
code sequence, which is listed in Appendix C. 

ESC 

This key transmits the ASCII escape character code (lBH). 

Function Keys (PFO through PF4) 

The 5 function keys, PFOon the main keypad and PFl 
through PF4 on the auxiliary keypad, transmit special 
code sequences, which are described in Appendix B. The 
sequences generated are not affected by the keypad appli
cation mode. Also, these sequences are ignored if echoed 
by the host computer. ' 

Linefeed 

This key transmits the ASCII line feed code (OAH). 

Return 

Thi-s key transmits the ASCII carriage return code (ODH). 

SHIFT 

The shift key is used in conjunction with other keys 
to generate specific codes. Usually the shift used 
with an alphabetic key produces codes for upper case 
characters. (Refer to Appendix B for the specific 
codes generated). ' 
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Smooth Scroll 

This key does not generate and transmit a code but 
rather controls· the, smooth scroll feature. Smooth 
scroll is enabled and disabled by successive depres
sions of this key. 

Scrolling is the process whereby all lines of the par
tition are shifted up one row· to make room for a new 
line of incoming data. , After the display is shifted, 
the original top line is lost and the bottom line is 
erased. The incoming data is displayed at the bottom 
of the partition. Hhen the smooth scroll feature is 
disabled, the scrolling process appears to occur in
stantly and discontinuously. When the feature is en
abled, the scrolling process occurs relatively slowly 
and continuously. 

As long as sufficient data is available, the smooth 
scroll rate is maintained at 4.6 and 3.9 lines per 
second at 60 and 50 HZ operation. The effect is as 
if the data is on a continuously and steadily moving 
scroll behind the partition. 

Control of the incoming data rate, which could be 
greater than the smooth scroll rate, is accomplished 
by two mechanisms. The first, activated by the rear 
panel XON/XOFF switch, is the process of having the 
terminal automatically transfer an XOFF(DC3) when 
the terminal's input buffer is fairly full. The host's 
software must be designed to stop transmitting until 
the terminal automatically sends an XON (DCl) , which is 
done when the 'input b'll,ffer is almost empty. 

The second mechanism, independent of the XON/XOFF switch, 
is when the buffer is very full Request To Send (RTS) of 
the RS232 terminal is deactivated. Then when the buffer 
is fairly empty, Request To Send is reactivated. Thus, 
the host computer's RS232 interface, in'the many cases 
which use these signals, automatically limits its own 
transmission rate. If the terminal is in smooth scroll 
mode and the operator types either XON (Control Q) or 
XOFF (Control S), the terminal does not necessarily 
transmit these codes. 

Under these circumstances, XON and XOFF are used by the 
terminal alone to resume and suspend, respectively the 
scrolling process. Of course, if XOFF is used to sus
pend the scrolling process, the terminal subsequently 
,transmits an XOFF when the input buffer has been filled. 
Likewise, an XON subsequently is sent to the host when 
the terminal's input buffer is empty. 

I 
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2.4 FRONT PANEL LED'S 

The 8 Front Panel LED's operate completely under soft
ware control. Refer to Section 3~1.11 for a descrip
tion of the operation of these·lights. 

2.5 FRONT PANEL SWITCHES 

The reset and the interrupt momentary switches are direct
ly wired to the Multibus motherboard. 

2.5.1. Reset Switch 

This momentary switch initializes the host system. 

2.5.2 Interrupt Switch 

This momentary switch activates a Multibus Non-Bus 
Vectored interrupt within the host system. 

2.6 THUMB ~{HEEL ADJUSTMENTS 

Three user adjustments are located on the right under
side of the unit: 

2.6.1 Video Intensity 

This adjustment sets the overall screen intensity. 

It is operated in conjunction with the video contrast 
adjustment described in Section 2.6.3. First, adjust 
video intensity to its maximum. Then adjust the con
trast until the characters appear clear. Then read
just the video intensity to a comfortable operational 
level. Contrast can then also be fine-tuned as re
quired. 

Rotat.e the thumbwheel clockwise to increase display 
intensity and rotate counter clockwise to decrease 
intensity. 

2.6.2 Keyclick Enable 

Keyclick provides an acoustic feedback when a key, 
other than a control, is depressed. Rotate the switch 
clockwise to enable keyclick; rotate counter clockwise 
to disable key~lick. 

2.6.3 Video Contrast 

This control is used to adjust the background and char
acter intensity. This control ,is used in conjunction 
with Video Intensity described in Section 2.6.1. 
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Rotate clockwise to increase contrast, rotate counter 
clockwise to decrease contrast. 

2.7 REAR PANEL DIP SWITCH SETTINGS 

Access to the 2 banks of 8 switches is gained by re
moving: the 'outer case. These 'switches modify,the 
terminal's behavior. The ON position is to the right 
and the OFF is to the left. Note that if a switch is 
in the ON position it does not necessarily imply that 
the associated function is enabled. The following is 
a description of the various switch options: 
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SVll - UPPER SWITCH BANK 

Switch Switch OFF Position ON Position 
Number Name (Left) (Right) ---
l-8~ Auto" WRAP Auto WRAP enabled Auto WP~P Disabled 
l-76:f-r XON/XOFF Enable XON/XOFF Trans- Disable XON/XOFF Trans-

mission mission 
1-6 ~ Auto Line Follow Carriage Return Do Not Follow Carriage 

Feed With Linefeed Return With Linefeed 
l-S<::1Vt Monitor Mode Enable Monitor Node Disable Monitor Mode 
l-4~ Not Used 
l-3q-f- Cursor Blink Non-Blinking" Cursor Blinking Cursor 
1- 2 UV!-J Cursor Shape Dash Cursor Block Cursor 
1-10f\~ Reverse Video Reverse Video Normal Video 

SW2 - LOWER SWITCH BANK 

2-8~ LOCAL/ONLINE Local Mode Online Mode 
2-7 cr+ DATA LENGTH 8 Data Bits 7 Data Bits 
2-6 M PARITY Even" Parity Odd Parity 
2-Sott- PARITY ENABLE No Parity Parity 
2-4 M BAUD RATE 

SELECT 
2-'::" 
2 ,.., _-L tTl 
2-1 ctn 

4 3 2 1 

N N N N = 9600 
N N N F = 7200 
N N F N 4800 
N N F F = 3600 where N = ON (Right) 
N F N N = 2400 F OFF (Left) 
N F N F = 2000 
N F F N = 1800 
N F F F = 1200 
F N N N 600 
F N N F = 300 
F N F N = 150 
F N F N =134.5 
F F N N = 110 
F F N F = 75 
F F F N = 50 
F F F F = XX 

Figure 2-1 Rear Panel DIP Switch Settings 
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2.7.1 AUTOWRAP 

The AUTOWRAP feature defines the cursor movement when 
the cursor is at column'80 and the terminal receives 
a carriage return. If and only if the AUTOWRAP fea
ture is enabled (Switch 1-8 OFF), the'terminal dis
plays the character at column 80 and then executes 
an automatic carriage return followed by a linefeed. 

2.7.2 XON/XOFF 

The XON/XOFF feature provides a technique for cbordi
nating the incoming data rate with the scroll rate of 
the display during smooth scroll mode. Because the 
smooth scroll rate of 4.6 lines/second (@60HZ) may re
quire a slower character rate than the incoming charac
ter rate, the terminal regulates the 'host computer's 
data rate by transmitting the XON/XOFF control characters. 

When the XON/XOFF feature is enabled (Switch 11-7 OFF), 
and the input buffer is almost full, the terminal trans
mits the XOFF control character (DC3). Later, when a 
number of scrolls have occurred and the buffer is al
most empty, the terminal transmits the XON control 
character (DCl). Incidentally, the terminal automatic
ally resorts to another technique to regulate the data 
rate if the XON/XOFF feature is not enabled. Again, 
if the internal buffer gets very full the video termi
nal deactivates its Request To Send (RTS) RS232 status 
signal. 

If the receiving hardware responds to these signals, 
it may suspend transmission to the terminal until the 
terminal reactivates Request To Send (RTS) which is 
done when the input buffer is about one half full. 

2.7.3 AUTO LItlliFEED 

The AUTO LINEFEED feature prepares the terminal to 
execute an automatic linefeed after receiving a carri
age return. This feature is enabled when switch 1-6 
is in the OFF position and disabled in the ON position. 

2.7.4 MONITOR Mode 

Monitor mo'de determines the terminal's response to the 
32 control characters (DOH to IFH) and the delete charac
ter (7FH). Usually monitor mode isclisabled (Switch 
1-5 ON) wh~reby the control characters implement their 
control function but are not displayed. ' .. 
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2.7.5 

2.7.6 

2.7.7 

2.7.8 

2.7.9 

When Monitor mode is enabled (1-5 OFF), the control 
operation is not implemented but an associated graphic 
character is displayed. APPENDIX A contains the graph
ic~ associated with these control characters. 

Cursor Blink 

If this switch (1-3) is in the ON position" the termi
nal generates a blinking cursor; if in the OFF posi-
tion, the cursor does not blink. ' 

Cursor Shape 

If this switch (1-2) is in the ON pos~tion, the termi
nal generates a reverse video block cursor; if the switch 
is in the OFF position, the terminal generates a dash 
cursor. 

Reverse Video 

If this switch (1-1) is in the ON position, character 
representation is light characters on a dark block 
matrix; if the switch is in the OFF position, character 
representation is dark characters on a light block back
ground. 

Local/Online 

This switch (2-8) determines if the keyboard communicates 
with the external host computer or internally with the 
terminal itself. 

In the Online mode (Switch 2-8 ON), data generated by 
keyboard action is transmitted through the RS232 con
nection to the host computer. The transmission itself 
will in no way change the status or display of the work
station. Only when a receiving CPU processes the data 
and transmits the data back to the station is the state 
of the station altered. If the switch is in the Offline 
mode (switch OFF), however, the characters generated by 
the keyboard are processed as if they were received di
rectly from a host computer. 

Also, if the switch is in the Local mode when power is 
turned on, the terminal initiates the self-test program. 
Refer to Section 2.13 fo·r a description of the diagnostic. 

Data Length 

If this switch (2-7) is in the ON position, the terminal 
transmits 8 data bits and expects to receive 8 data bits 
over the communication line. If the switch is in the 
OFF position, the communication uses 7 data bits. The 
data bits are exclusive of the start, stop or parity bits. 
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2.7.10 Parity 

If parity is, enabled (Refer to 2.6.11), and the Parity 
switch (2-6) is on, odd Parity is generated for trans
mission over the RS232 comml.lnicatipI) line and odd 
Parity is verified on received data. If the switch is 
off, even Parity is generated or verified. 

2.7.11 Parity Enable 

If this switch (2-5) is in the ON position, Parity is 
generated on transmission over the communication line 
and is checked on reception. The sense of the Parity 
is according to that outlined in the previous section. 

lfuen a parity, end of frame or data overrun error is 
detected during reception, the ASCII graphic for a 
null is ,displayed. If. the switch is in the ON posi
,tion, Par~ty is neither generated nor checked. 

2.7.12 Bau~Rate Select 

The Baud rate is determined by switches, 4 through 1 
on the lower switch bank. Refer to Figure 2.1 for 
the switch settings. If the selected baud rate is 
strictly greater than 150 Baud, then 1 stop bit is 
generated by the terminal for transmission, and the 
hardware checks for 1 stop bit on reception. 

If the Baud ~ate is less than or equal to 150 Baud, 
then 2 stop bits are generated and checked. 

2.8 REAR VIDEO ADJUSTMENTS 

2.8.1 

2.8.2 

2.9 

Two attribute intensity adjustments are located on 
the rear panel for Faint and Reverse Video character 
fields. Both are factory set and should not normally 
require readjustment. 

Faint 

This adjustment is rotated clockwise to increase 
intensity. 

Reverse Video 

This adjustment is rotated clockwise to increase 
intensity. 

VOLTAGE SELECT 

This two position switch is located on the rear panel. 
Facing the rear of the terminal, left is l15V, 60HZ 
and right is 230V, 50HZ. 
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2.10 

2.11 

2.12 

2.13 

This switch must be set in the proper position before 
turning on power. 

INSTALLATION OF ALTERNATE ROMS 

An additional character set. can be implemented via 
the installation of a custom programmed 2716 EPROM. 
Refer to 4~4 for installation prdcedures. 

JUMPER OPTIONS 

Jumper options are provided for front panel and RS232 
interface functions.. Refer to Chapter 4 for imple
mentation details. 

INSTALLATION OF DISK UNITS 

The CDIOO-M is available with installed 5-1/4" disk 
units. These are either Mini floppies or vJinchester 
types with or without controllers. Alternatively, 
the units may be ordered such that disk units may be 
field installable. Consult the factory and the appro
priate disk and controller manuals for operating and 
set-up procedures. 

PO~vER UP AND DIAGNOSTIC SEQUENCES 

When power is first applied to the unit; approximately 
a 2 second delay occurs after which one of two se
quences occurs: if the rear panel Local/Online switch 
is in the Online position, the screen is .erased, the 
cursor is in the home position and the terminal is 
ready to communicate via the RS232 line. 

If the switch is in the Local position, the diagnostic 
is initiated.. This diagnostic· is briefly described in 
Chapter 1. If the test pattern is not displayed on the 
screen, then the front panel light indicates the last 
successful test. (Consult factory if remedial assis
tance is required). 

\. 4-
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CHAPTER 3 PROGRAMMERS INFOPJ1ATION 

3.1 GENE HAL INFORMATION ' 
, : 

This 'chapter concentrates on those aspects of the 
workstation that are 'controlled by the host computer. 
Communication with the terminal and LED display sec
tions of the workstation is done via RS232 (Type D) 
connection using asynchronous 7 bit ASCII code se
quences. The programmer should be aware that a com
puter installed in the card cage may receive, reset 
and interrupt signals from the front' pa.nel. 

Using int~lligence in the terminal section, the host 
computer can display, organize and manipulate charac
ters on the screen; control and read the cursor; con
trol the LED's on the keyboard or on the front panel; 
and, he "can modify the operation of the keyboard. 

3.1.1 Partitions 

Physically, the screen displays 25 lines of 80 charac
ters each. From the software point of view, however, 
the screen is divided into two logical screens called 
partitions., The top partition, partition 0, may con
tain p lines of 80 characters and the bottom partition, 
partition 1, ~ontains 25-p lines. - " 

A partition may contain a lines; but if smooth scroll 
is to occur in the partition it must contain" at least 
2 lines. When the terminal is initialized either on 
power,up or by execution of the RIS command, the screen 
is partitioned with partition 0 having" 24 lines and 
partition 1 having 1 line. This organization is con
venient for the operation of much existing software. 
A' partition is activated ~Y the_~.~.~' (Se;le..£.t) command ~ 

3.1.2 Scroll Area 

Each partit10n may be further divided tnto a scroll 
region embedded within the partition and a fixed line 
,area having some of its line~ above and some below 
the scroll region. The'scro1l area is defined by the 

,SSCRL (Set Scroll Limits)corrnnand. 

The 'transfer of characters and command control may be 
restricted to the scroll,. area by setting MARGIN mode . 
The default scroll area is the partit~on itself. 
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3.1.3 Character Processing, 

Display character processing consists of the received 
character being entered at the current cursor location, 
called the active position. The cursor then advances 

,orie position to the right on the current line, called 
the active line. The 'cursor movement, when at the last 
column ~'depends on the rear panel switch settings and 
a number of software setable modes described in this 
chapter. 

3.1.4 Alternate Character ROM 

,An alternate character set is available if the alter-
"nate ROl1 is installed. The characters are displayed 
using two mechanisms: the 95 displayable characters 
(20H through 7EH) comprising the Gl set is activated 
using the SO, shift out control character. The 32 
control characters (DOH through lFH) comprising the 
Cl set are displayed using specific 2 character escape 
sequences. The Cl characters are displayed and do not 
invoke any terminal control functions. 

3.1.5 'Graphic Form Characters 

Eleven graphic Form characters are available for dis
play using the GRAPH command. These are necessary 
for the construction of forms and charts. 

3.1.6 ~ttributes' 
~ 

Using the $GIl <?timmand, characters may' be assigned a 
number of attrl. utes: characters may blink, can be 
displayed at reduced intensity, can be displayed in 
reverse vic1.eo, can be underlined and can be over
striken. Or, any combinations of these attributes 
may be used simultaneously. Once a rendition is de
fined, all characters transferred to the partition 
have this rendition until changed by' the SGR command. 
Thus, the attributes associated with a character are 
def{ned when they are transferred to the screen and 
not, as in some systems, where they are placed. 
Prime rendition means non-blinking, normal intensity, 
normal video, not underlined and not over striken 
characters. Reverse video means dark characters on 
a light.blocJ<: matrix unless the reverse video rear 
panel switch .. is' in the reverse positiop'(whereby re
verse video means light characters on a 4ark block 
matrix). . 

3.1.7 Terminal Control 

Terminal control is executed by using the 32 control 
characters of the CO set, the delete character or by 
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escape sequences all of which are :discussed in this 
chapter. 

Smooth Scroll Considerations 

Activation of the smooth scroll capability is not under 
computer control but is controlled by the smooth scroll 
key as described in Chapter 2. However, if the host 
computer's RS232 connection does not res·pond to the 
hardware's Request To' Send (RTS) signal then the host's 
software explicitly must be des·igned· so as to accommodate 
the smooth scroll feature. 

Specifically, the host's RS232 driver must be designed 
to recog~ize the XON (DCl) and XOFF (DC3) control charac
ters. When the host .receives XOFF it should transmit no 
more than 8 characters until it receives an XON. 

Modes 

The terminal "section's behavior or resp6nse to various 
commands is affected by a number of terminal modes which 
are defined.by the SET MODE and RESET MODE. Briefly, 
these modes define if the keyboard is active (KAM mode), 
determines the operation of the INSERT and DELETE line 
commands (VEM mode), determines the terminal's action 
after receipt of a linefeed (LMN mode), deter~ines the 
scrolling region boundaries within a partition (~~RGIN 
mode), activates automatic scrolling (AUTOSCRL mode), 
and defines a number of conditions which clears the 
screen (AUTOCLR Mode). 

3.1.10 Keyboard Modes 

The keyboard may be placed into either of two modes by 
using a two character escape sequence. In the Numeric 
mode, the default, the Keypad APP mode LED 1-8 off and 
all keys send the -natural code sequences which are in
dicated by their key captions. 

The alternate keyboard mode is called the keypad appli
cation mode. In this mode the APP mode light is on: 
the cursor control keys and the auxiliary keypad (except 
PFI through PF4) generate different .. sequences than they 
do in the Numeric mode. Many programs will find it use
ful to differentiate between the same captioned key on 
the main and auxili·ary keypads. 

3.1.11 LED Control 

Using the LED command, the computer can control 11 LED's. 
These are the three rightmost LED's (L2 through LO) on 
the keyboard and the 8 LED's (D7 through DO) on the 
front panel. 
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3.1.12 Power Up Sequence 3.5.23 

The power up sequence is described in Section 3.4.3) 
RIS command. 

3.2 CONTROL'CHAP~CTER PROCESSING 

'The foi1owing paragraphs describe the CO set control 
characters and. their processing. The characters not 
discussed are ignored. Refer to Appendix A for the 
Hexidecima1 values of each of the control characters. 

CHARACTER 

Bell 

Backspace 

Horizontal 
Tab 

Linefe~d 

Form Feed 

ASCII 

BEL 

BS 

HT 

LF 

FF 

ACTION 

Sounds the alarm at the terminal; 
no other action. 
Moves cursor left one position, 
if possible. 
Moves the cursor to next defined 
tab position as defined, by the 
CTS Command. If the active posi
tion is at or past the last tab, 
the cursor does not move. 

Moves the cursor doWtl, if possi
ble, one row. If'LNM mode is 
set, the terminal automatically 
executes a carriage return. If 
AUTOSCRL is set and the cursor 
is at the last line of the parti
tion, all lines are scrolled up 
1 line and the last line will be 
erased. The cursor, in this case, 
does not move. If AUTOSCRL is 
reset and the cursor is at the 
last row, t~o possibilities may 
occur: one if AUTOCLR is reset, 
the cursor does not move; and 
two, if AUTOCLR is set, the scroll
ing region within the partition is 
cleared and the cursor is sent to 
the home position. 
If AUTOSCRL is reset,clear the 
scrolling region within the par
tition and the cursor is moved 
to home. If AUTOSCRLis set, the 
form feed is treated precisely as 
a linefeed. 



CHARACTER 

Carriage 
Return 

Shift OUT 

Shift IN 

Cancel 

Escape' 
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ASCIt ACTi6N 

CR Moves the' cur:~6,r:':"td column 1. 
Then, if the Auto:' Line£eed rear 
panel switch is~na'bled, the 
term~nalautomatic,;?lly executes 

'a liriefeed.,' 

SO Activates, if neceSsary, the 
alternate Gl'character set. If 
the alternate character ROM is 
not installed full character 

SI 

CAN 

ESC 

field blocks are displayed. 
Revert to~ if neces~ary, the 
standard GO character set. 
Cancels an incomplete escape se-
quence. 
Announces the init1ation of an 
escape 'sequence. ' 

3.3 ESCAPE SEQUENCE OVERVIEW 

3.3.1 

3.3.2 

This section describes the format and structure of es
cape sequences. Terminal cbntrol operations other 
than those outlined in Section 3.~ are implemented 
using escape sequences. The actual control functions 
are described in Sections 3.4 and 3.5. 

Standards' 

The ASCil code structure used by:the terminal is de
fined hy ANSI Standard X3. 4 ,- 1977. Control function 
commlli,ication is accomplished usJng a subset in ac
cordarice ~ith ANSI Standard X.3.64~ 1979. 

Control Sequence Format 

The terminal section uses eith'er two character control 
sequences or multiple character (more than two) control 
sequences. 

Two chara'ct~r control sequences use the form: 

ESC F 

where ESC is the escape ,character (lBH) and F is a 
single character indicating the'control function. From 
the computer to the terminal, two character sequences 
are used to transmit, for display purposes, a Cl alter
nate ROM control character and to transmit a number of 
simple commands. Refer to Section 3.4 for a discussion 
of these connnands. 
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Frot:n the keyboard to the host compl.lter., two character 
sequences are used to indicate certain keys were typed 
when the keyboard is in the APP mode. Refer to Appen
dix C. 

Multiple character escape sequences are used in communi
catingto and from the workstation a number of more COIIl

plex commands and to indicate that certain keys were 
,struck at the keyboard. while in' the numerie node. The 
format of mUltiple character control sequences is: 

ESC C PI ; P 2 ; ... F 

where ESC is the escape characters (lBH), ( is the left 
bracket character (SBH), pl is an ASCII character se
quence which represents a decimal number (and possibly 
proceeded by an equals sign) " ; ", is the semicolon 
character (3BH) and F is a single final character in
dicating the specific sequence. The PI are command 
parameters, separated by semicolons. A command may 
cdritain 0 (Null) parameters. 

Example: The sequence to 'move the cursor~ to 
row 10, column 31 of the partition 
is ESC C 0010; 3lH 

An escape sequence is restricted to less than 29 charac
ters. 

If incorrect syntax, an illegal or out of range para
meter is detected during processing, the command pro
cessingwill be abor~ed; the terminal re~umes process
ing after, the character which indu"ce~ the error condi
tion. An incomplete control sequence may be aborted 
by transmitting the CAN. (18H) character. 

3. 4 TWO CHARACTER CO~~TROL SEQUENCES 

Appendix C describes the 2 character sequences which 
are sent by the keyboard to, the host. 

The following sections describe the two character es
cape sequences that are sent to the terminal from the 
host. 

The command names and sequences are listed in the 
following table. The commands themselv.es are described 
in thefollowirtg four sections: 
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COMMAND 

Set Keypad r.'umeric t"ode 

Set Keypad Application Mode 
Reset To Power On State 
Display Alternate Control 
Character 

Where Fe is a GO Graphic 
Character Between 40 Hex 
and SF Hex, Inclusive 

3.4.1 Set Keypad Numeric Mode 

COMtA~ND 

, ESC 

ESC 
ESC 

ESC 

SEQUENCE 

) 

= 
rv 

Fe 

This command sets the keyboard into the~eyboard 
numeric mode. In this mode, the keypad APP mode LED 
is off. The S cursor control keys, when struck, gen
erate the multi character control sequence which, if 
echoed by the host computer, 'will'i:mplement the cur
sor movement indicated onthekeycap. The keys on 
the auxiliary keypad will produce the ASCII codes in
dicated on the keycaps. Refer to Appendix C for the 
code sequences generated in this mode. 

3~4.2 Set Keypad Application Mode 

This command sets the keyboard into the keypad appli- . 
cation mode. In this mode, the keypad APP mode LED 
is on. The cursor control keys and the auxiliary 
keypad keys (except PFl through PF4) generate differ
ent code sequences than in the numeric mode. Refer 
to Appendix C for the code sequences generated in the 
mode. 

3.~.3 Reset To Power ,On State 

This command resets the terminal to the- power on state. 
This includes: 

a. Clearing the terminal's RS232 input and 
output character buffers; 

b. Erasing the screen; 
c. Resetting partition 0 to 24 lines and 

partition 1 to 1 line; 

d. Selecting partition 0; 
e. Positioning the Cursor to Home; 
f. Selecting the primary, GO, character 

ROH; 
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g. ,Restoring the character rendition to 
Prime; 

h. Res'etting the tabs; and~ 

i. Redefining the Station's ,software modes 
according to the following chart: 

HODE - .......... 

KAM 
VEH 
LNM 
tA..ARGIN 
AUTOSCRL 
AUTOCLR 

NAME 

Keyboard Action 
Vertical Editing 
New Line 
Margin 
Auto Scroll 
Auto Clear 

3.4.4 Display Alternate RON Control Character 

. STATE 

Reset 
Reset 
Reset 
Reset 
Set 
Reset 

This command enables the host computer to display a 
s~ngle control character from the alternate CI charac
ter set, assuming it has been installed. The Fe charac
ter is a character in the primary, GO, graphic character 
set and whose value is between 40H and 5FH. The CI 
character is displayed and does not in.itiate any control 
operation in the terminal. Refer to Appendix D for the 
code sequence required to display a'specific CI charac
ter. Notice that th~ CI cha~acter corresponding to IBH 
(left bracket) cannot be displayed. 

Example: ESC", 'will display the graphic 
associat~d with OlR in the alter
nate character ROM. 

3.5 MULTI CHARACTER ESCAPE SEQUENCES 

The following sections describe the multi character 
control sequences. The commands are roughly divided 
into 4 groups: the first group consists of the parti
tion commands; the second group consists of the cursor 
movement commands; the third 'group consists of the 
edit commands; and" the fourth group contains the re
maining commands. Appendix H is an alphabetic list of 
the commands. 

Each command section is headed by the command Mnemonic, 
the command name, theperniissible formats and the com
mand direction. 
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PSR - Partition Screen 

ESC C 
ESC ( 

PI P - (Host to terminal) 
P 

PSR divides the 25 lines of the screen irito 2 logical 
groups called partitions. A partition'mayconsist of 
n lines (0 ~ n ~ 25) and the other partition must 
contain 25-n lines. Partition 0 is the top group of 
lines and partition 1 is the bottom group. If PI is 
null or zero, partition 0 will consist of the complete 
25 line screen and partition l'will consist of 0 lines. 
If PI is not null dr'not zero, ~then PI is the first 
line of partition 1. Thus, partition 0 contains Pl-l 
lines and partition 1 contains 25-Pl+l lines. A parti
tion is selected using the SSPR :command described in 
Section 3.5.3. If an illegal partition is requested, 
the command is ignored. The state of the terminal 
after this command is executed as follows: 

a. The screen is erased; 

h. Pariition 0 is selected; 

c. ,The cursor is moved to the home pos i.tion; 

d. The scroll regions are set to the partition 
boundaries, i.e., 'MARGIN mode is reset; 

,'. ' 

e. The graphic rendition in each partition is 
set to NORl1AL; and, 

f. The tab settings are cleared. 

Smooth scrolling can only occur in a partition contain
ing two or more lines. ' 

Example: ESC r 11 p will divide the screen 
such that the top partition contains 
10 lines and the bottom partition 
contains 15 lines. 

SSCRL - Set Scroll Area 

ESC L PI 

ESC t: r 

P2 r (Host to terminai) 

(~ost to terminal) 

SSCRL defines the scroll region within the selected 
partition. If MARGIN mode is reset" data. transfer and 
scrolling are restricted to this region. Furthermore, 
the cursor movement and the edit commands, are also re
stricted to this area. If MARGIN mode is set, the 
above operations are restricted only by the partition 
boundaries. 
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PI is the top line number'of the scroll region and' 
P2 is the bottom line number. ~f both~parameters are 
null, the scroll area is reset to the full partition. 
In any case, the cursor is moved to the home position 
in the scroll area. When MARGIN mode is,reset and 
,referencing lines in the scroll region, the first line 
-in the scroll region is line 1. 

Example: ,Partition 1 is selected and contains 
15 lines numbered from 1 through 15. 
ESC C 3 ; 15 r will subdivide, the 
partition into a 13 line 'scroll region 
with 2 lines fixed above and no fixed 
lines below. The lines are then num
bered from 1 to 13 within the scroll 
region. 

3.5.3 SSPR - Select Partition 

ESC C PI s (Host to Terminal) 

ESC I: s (Host to Terminal) 

SSPR selects or activates a specified ~artition. If 
PI is 0 or null, partition 0 is selected; if PI is 1, 
partition 1 is selected. Other v~lues of PI are ig
nored. 

For programming convenience, a 0 line partition may 
be selected. Of course, any characters sent to the 
terminal are ignored. When a partition is selected, 
the cursor position and the graphic rendition are re
stored to those values when the partition was de-
selected. ' 

Example: ESC CIs w,ill select the lower 
partition. 

3.5.4 CUU - Cursor ~p 
ESC C PI A (Host to terminal) 
ESC [ A (Host to terminal) 

CUUmoves the cursor up the number of rows' indicated 
by Pl. If PI is 0 or null, a move of 1 is done. The 
move is always confined within the 'scrolling region 
defined by MARGIN mode. IfPl is greater than the 
number of lines above the· active line, the cursor 
moves to the top line· in the'scrollregio? 

Example: The cursor is at line 1'0 of partition 
l; t1ARGIN mode is reset, ESC C 8A 
will move the cursor to line 2 of 
partition 1. 
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3.5.5 CUD - Cursor Down 

ESC C PI B (Host to terminal) 
ESC ( B (Host to terminal) 

CUD moves the cursor down the number of rows indicated 
by Pl. If PI is 0 or null, a move down of 1 occurs. 
The move is always confined within the scroll region 
defined by MARGIN mode. If PI is greater than the 
number of lines below the active line, the cursor moves 
to the bottom line of the scroll region. 

Example: The selected partition contains 10 
lines. The sc~olling region starts 
at line 2 (counting from 1) and ends 
at .line 8 with respect to the parti
tion boundaries. The cursor is at 
line 2 of the scroll region and 
t-".ARGIN mode is set. ESC C 20 B 
moves the cursor to line 10 with 
respect to the partition. 

3.5.6 CUF - Cursor Forwards 

ESC C PI C (Host to terminal) 
ESC ( C (Host to terminal) 

CUF moves the cursor right PI positions< If PI is 0 
or null, a move of 1 is done. If PI is greater than 

. the number of character positions to the, right of the 
cursor., the cursor moves to the last character posi
tion, column 80. 

Example: The cursor is at column 5, row 10. 
ESC C C advances the cursor to 
column 6 of the same line. 

3.5.7 CUB - Cursor Backwards 

ESC [ PI D 
ESC ( D 

(Host to terminal) 
(Host to terminal) 

CUB moves the cursor left PI positions. If PI is 
o or null, a move of 1 is requested. If PI is great
er than the number of characters to the left of the 
cursor, the cursor moves to the first column position. 

Example: The 'cursor is at column 2 of row 10. 
ESC COD backspaces the cursor to 
column 1 of row 10. 
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3.5.8 CUP - Cursor Position 
ESC [ Pr ; Pc H (Host to terminal) 
ESC L H (Host to terminal) 

CUP will move the cursor to a specified row and column 
number within the active s'cr-oll region. Pr is the row 
numbe.r and Pc is the column number. If both Pr and Pc 
are null, the cursor moves to the 'home position of the 
active scroll region. A ,parameter value of 0 will be 
treated as ,1. If either parameter 'is such that the 
requested move would be off the scroll region, the 
command is ignored. 

Example: Partition 0 contains 10 lines numbered 
1 to 10. The scroll area begins at line 
.2 and ends at line 9; MARGIN mode is set. 
ESC C H homes the. cursor to row 1, co 1 umn 
1 of the scroll region. This is line 2, 
column 1 with respect to the partition 
boundries. 

3.5.9 DSR - Device Status Report 
ESC ( PI N (Host to terminal if P~O) 

ESC C PI N (Terminal to Host if P=5 or 6) 

The DSR command is used by the host to request either 
the terminal position ,or terminal status. 

The options are described by the following table: 

PI 

o 

5 

6 

DIRECTION 

Terminal to Host 

Host to terminal 

Host to terminal 

ACTION 

This is a response to the status 
request (PI = 5), described be
low. This response implies the 
terminal is ayailab1.~ to process 
commands. 
This is a request by the host 
for the terminal status 
This is a request by the host 
for the current cursor position. 
Refer to Section 3.5.10. 

Example 1. The host transmits ESC r 5 N to the termi
nal; the terminal responds with ESC ( ON 

. indicating the terminal is ready. 

Example 2: The host transmits ESC C 6 N requesting 
the cursor position; the terminal responds 
with the cursor position report described 
in Section 3.5.10. 
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3.5.10 CPR - Cursor Position Report, 

ESC (PR ,Pc R (Terminal to host) 

ESC [ R (Host to terminal) 

CPR data sequence is used t~'report the cursor posi
tion,to the ho~t. The repbrt is ~requested by either 
the DSR request with PI = 6 described'in' Section 
3.5.9, or by the CPR request with null parameters. 
Either way, the terminal responds with the cursor 
position. PR is the row number wit~ respect to the 
scroll: region and Pc is the character position 
(column) numher. 

Example: Partition 0 contains a scroll region 
embedded within the l)artition. l·fARGIN 
mode is reset. The cursor is at home. 
The cursor position is requested by: 
ESC, C R. The terminal responds with 
ESC C 01 01 R. 

3.5.11 CTC - Tabulation Control 

ESC C PI G 

ESC ( G 

(Host to terminal) 

(Host to terminal) 

eTC sets and resets the terminal's tab settings. If 
,a tab is set at a character position to the right of 
the active position, a subsequent HT (Horizontal tab 
= 09 HEX) character sent to terminal will move the 
cursor to that tab setting. Three options are avail
able: 

PI 

o or Null 

2 

5 

ACTION 

Set a tab at tbecurrent cursor posi
tion 
Clear tab setting ~t the current cur
sor position 

Clear all tab settings 

If PI is any othe'r value than these listed, the command 
is ignored. A maximum of 8 tab settings are permitted; 
and requests to ad.d a tab after this number are ignored. 
Tab settings are independent of the partition selection. 

Example: The cursor is at column 5. The following 
sequence is sent to the terminal: 
ESC C 5 G ESC [0 G CR HT . The cur
sor moves to column 5. 
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3.5.12 ED - Erase In Display 

ESC ( PI J (Host to terminal) 
ESC t J (Host to terminal) 

ED erases a specified position of the selected scroll 
region. Erasure means setting the $pecified area to 
prime rendition blanks. Three variations of this 
command are available: 

PI ACTION 

o or Null Erase from the current cursor posi
tion, inclusive to the end of the 
scroll region. The cursor does not 
move. 

1 Erase from the beginning of the 
scroll region to the cursor posi
tion, inclusive. The cursor does 
not move. 

2 Erase the entire scroll region. 
The cursor is moved to the home 
position 

Example: The cursor is at line 2, column 10 in 
the scroll region. ESC C J erases 
the top line and characters, I through 
10 on line 2. The cursor does not 
move. 

3.5.13 EL - Erase In Line 

ESC ( PI K 
ESC ( K 

(Host to terminal) 

(Host to terminal) 

EL erases part or all of the active line'. Erasure means 
setting the specified area to prime rendition blanks. 
Three variations of this command are defined: 

PI 

o or Null 

1 

2 

ACTION 

Erase from the cursor position, in
clusive, to the end of the active 
line. 

Erase from the beginning of the ac
tive line tb the active cursor posi
tion, inclusive. 
Era~e the entire active line. 
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In eachbf the above cases, the cursor position does 
not, change. 

Example: The cursor is at column 10. ESC t: K 
erases characters 1 through 10, in
clusive, on the active line. 

3.3.14 DL - Delete Line 

ESC C Pi' E (Host to terminal) 
ESC C E (Host to terminal) 

DL deletes PI lines from the currerit scroll region. 
'I~ VEM.mode ~s reset, then PI lines from't;h: ,;ctive 
l~ne, ~nclus~ve, down are deleted; the rema~n~ng 
lines ,'are moved up, replaced by prime rendition 
blank lines. If VEM mode is set, the PI lines from 
the active lin~~ inclusive, up are deleted; the re
maining lines at the top of the scroll region are 
moved down replaced by prime rendition blank lines. 
If PI is null or 0, one line is deleted. If PI is 
greater than the number of lines remairiing'in the 
scroll region, the remaining lines are deleted. 

, , 

Example: The scrolling region contains lines 
1. through 10; the active line number 
is 2; VEM mode is reset. ESC C 3 E 
deletes lines 2, 3 1 and 4; lines 5 
through 10 move up 3 '.rows; and lines 
8, 9 and 10 are erased. 

3.5.15 IL - Insert Line 

ESC r PI F (Host to terminal) 

ESC C F (~ost to terminal) 

IL Inserts PI lines at the active line. If VEM mode 
is reset, PI prime rendition lines"are inserted at 
and below the active line. Lin~s pushed passed the 
bottom scroll region boundary are lost. If VEM mode 
is set, PI prime rendition lines are inserted at and 
above the active line. Lines from and including the 
active line. Lines "from and including the active 
line are pushed up. Liries pushed up past the top 
scroll region .. boundary, are lost. In either case, the 
cursor does not move. 

If PI is 0 or null, 1 line is inserted~;Tf PI is 
greater than the number of line~ remaining from the 
active line'to the 'scroll boundary, then that number 
will b~ tised for Pl. 
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Example: The selected.scrol~ region bas 10 lines. 
The active line is line 4; VEM mode set. 
ESC t: F moves lines 2 through 4 up one 
row; the original top line is last and 
line 2 i~now at the partition top. 
The original line 4.is erased. 

3.5.16 nCR - Delete Character In-Line 

ESC r PI I (Host to computer), 
ESC [ I (Host to computer) 

nCR deletes PI characters at the active line. The 
characters starting from th~ cursor position, in
clusive and going from left to right are, deleted. 
The characters remaining on the line are. shifted 
left filling up the vacancies created by the deleted 
characters. The vacated character psoitions on the 
left are erased. If PI is 0 or null, one character is 
.deleted. If more characters are specified than re
main on the line, then the remainder of the line is 

,erased. 

Example: The cursor is at column 78; "the SGR of 
character positions 78, 79·and 80 is 
reverse video~ 

ESC [ 2 I moves the reverse video 
character at column 80 to column 78. 
Positions 79 and 80 are set to Normal 
Video blanks. 

3.5.17 ICH - Insert Character In-Line 

ESC t: PI L (Host to computer) 

ESC t:. L (Host to computer) 

ICR inserts PI prime rendition blanks at the active 
position. The characters beginning at and to the 
right of the actiy~ position are shifted right PI 
positions. 

Characters shifted off the screen are lost. If PI 
is o or, null 1 character is.Jnserted. If PI is 
greater than the number of c~aracters t<? the right 
of the cursor, only that ntlmber of blanks are in
serted. This command does not change the cursor 
position. 

. Example: The cursor is,atcolumn 1. ESC I: OL 
shifts all the characters on .the ac
tive line 1 position right; the charac
ter previously at column 80 is lost and 
column 1 contains a blank. 
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3.5.18 SGR - Select Graphic Ren~ition 

ESC (PI ' P2 ... M (Host to terminal) 
ESC ( M 

The SGR command sets the rendition or auxiliary attri
but~s th~t are associated with the characters as they 
are received and displayed. These attributes are des
cribedin the following table: 

PI ATTRIBUTES 

0 or Null Primary Rendition 
2 Faint 

4 Underline 

5 Slow Blink 

7 Reverse Video 

99 Overstrike 

The above attributes may be assigned singly or in any 
combination. If an undefined parameter is used in the 
command string, the entire command is ignored. 

The terminal uses the transparent attribute philosophy 
whereby the assignment of character attributes do not 
consume character positions on the screen. However, 
each line is restricted to 15 rendition changes. If 
the active line already has 15 rendition changes and a 
character is received which would require an additional 
rendition change, the character will be laid into the 
line using the same graphic rendition as the overlaid 
characters. In other words, the New Graphic rendition 
is not yet honored. This use of the new rendition will 
be resumed as soon as the condition o:ccurs where the 
active line has less than 15 rendition changes. An 
additional restriction is that a Form character (refer 
to 3.5.l9) may not overlay any character where the ren
dition has changed from the preceding character on the 
current line. Furthermore, if a rendition is selected 
which has, as a component, the attributes of underline 
or reverse video, then these characteristics apply to 
a following Form character on the current line. The 
faint, blink or overstrike components of a rendition 
are not applied to following Form characters. However, 
the attributes faint and blink are intrinsic attributes 
of a Form character and can be specified directly. Re
fer to GRAPH, Section 3.5.19. 
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Example: ESC. C 5 :; 99 }1 is sent to the. terIlli
nal. Henceforth all 6ha~acters' trans
mitted to the screen will blink and be 
overstriken . 

. 3.5.19 GRAPH - Generate Graph Character 

ESC L PI' P2 t (Host to t'erlllinal) 
ESC C . PI t (Hos,tto terminal) 

GRAPH displays a single Form character selected from 
the following table: 

PI 

o 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GRAPHIC 

r .., 
L 

..,j 

-r 
--I 
~ 

..J.... 

I 
+ 

DESCRIPTION 

Top left corner 

Top right corner 

Bottom left corner 

Bottom right corner 

Top Intersect 

Right Intersect 

Left 'Intersect 

Bottom Intersect 
Horizontal Line 

Vertical Line 

Crossed Lines 

The first parameter, PI, specifies the Form character; 
the second parameter, P2, specifies the intrinsic attri
butes that are assigned to the selected character in
dependent of the current graphic rendition. The attri
butes indicated by P2 are defined by the.following 
table: . 

P2 

o or Null 

1 

2 

3 

RENDITION 

Neither blink nor faint are 
ass:i,.gned tO,the form character. 

Faint (reduced intensity) only 
is assigned to the form charac
ter 

Blink attribute, only is assigned 
to the form character 
Both' 'Faintand Blink attributes 
are assigned to the form charac
ter 
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, A Form character must not immediately be preceded by a 
non-form character which has a different rendition than 
the character preceding it. In fact, the GRAPH command 
checks for this condition and if found, the command is 
ignored. . 

Subsequently, it is possible (but not permissible) for 
the user to change the graphic rendition of a character 
immediately to the left of an'existing Form character. 
It is now possible that this character will have differ
ent attributes than the character immediately to the 
left. In this case, the effect on the form character 
is unpredictable. 

In addition, Form characters take on some, but not all 
of the attributes of the preceding character field on 
the same line. The Form character takes on the attri
butes of underline and reverse video but not of faint, 
blink or overstrike. ' 

Example: The current line is displayed in Reverse 
Video. The sequence ESC t: 9 2 t 
is transmitted to the terminal. Then 
a blinking, reversed video vertical line 
i~ written to the active position. 

3.5.20 SM - Set Mode 
,ESC C:, P1 P2 P3 ... o (Host to terminal) 

The SM command and the Rl-1 command described in the next 
section are designed to be used together to set and re
set a number of terminal modes which alter the terminal's 

'behavior. This command sets switches. Multiple switches 
may be set with one command. Refer to Mode Description 
in Section 3.5.22 

3.5.21 RM - Reset Mode 

ESC L Pl P2 P3 ... p (Host to' terminal) 

The RM cormnand and the 8M command described in the pre
vious section are designed to be tised together to set 
and reset a number of terminal modes. This command 
resets the terminal modes. Multip1e:mocies may be re
set with one command. 'The description of the modes 
follows in the next section. 
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3.5.22 Mode Description 

Any or all of the modes may be simultaneously set or 
reset by using the set and reset mode commands JI re-
spectively. . 

A mode is specified by a decimal ASCII string. Cer-. 
tain modes must be preceded by an- equal sign (3DH). 
The modes are described as follows. (The specifying 
parameter is enclosed inparanthesis following the 
Mode Mnemonic). 

KAM (2) Keyboard Action Mode 

In the reset (the default) state, the keyboard 
is unlocked. The KEYBD Lock LED is off. In 
the set state, the keyboard is locked and will 
not respond tci characters typed at the keyboard. 
In this mode, the KEYBD LOCK LED is on. 

Example: ESC (2 P enables the ke·yboard' if 
locked. 

VEM (7) Vertical Editing Mode 

The Vertical. Editing Mode affects the insert 
and delete line commands. The power up state 
of VEM is reset. In this state, lines are 
deleted from the active line downbythePe
lete Line command and the active line down· is 
pushed down by the Insert Line commands. 
Refer to Sections 3.5.14 and 3.5.15. 

If VEM is set, lines are deleted from the ac
tive line-up by the Delete Line command and 
the active line-up is .pushed up by the In
sert command. Refer to Sections 3.5.14 and 
3.5.15 for further information on· the VEl·! : 
mode. 

Example: . ESC C 7 ; 2 P resets the KAM 
and VEM mode. 

LNM (20) Linefeed New Line Mode 

Thfs mode affects the operation of the termi
nal after: receipt of a carriage return. If 
this mode is reset, the power up state, a 
linefeed is not automatically executed by 
the terminal after the carriage return. If 
this mode is set, a linefeed is automatic
ally executed. 
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Example: .ESC r 20 0 will obviate the host 
CPU from following a ,carriage re
turn with a linefeed. 

MAR ( =0 ) ~~RGIN Mode 

MARGIN mode defines the operational boundries 
of the cursor movement and line edit commands. 
If this mode is reset, ,the default state, the 
operational boundries are with respect'to the 
Scroll area as aefinedby the set Scroll area 
command in Section 3.5.2;' and, these operation
al areas may not be identical to the partition 
bourtdries. If this mode is set,the opera
tional boundries are with respect to the parti
tionregardless of the scroll boundries. 

Example: The command sequence ESC ( = 0 P 
ESC C. H moves the cursor to the 
upper left corner of the scroll 
region. 

AUTOSCRL ( =1 ) Autoscroll Hode 

AUTOSCRL feature defines the action of the 
terminal after receiving a linefeed when 
the cursor is at the last line of the scroll 
region. The default mode is set; and i,nthis 
s·tate when the abov~ conditions prevail, the 
lines in the scrolling region shift up 1 row. 
The original top line is lost and the bottom 
line is ·erased providing space for the in
coming characters. 

If AUTOSCR is reset, the lines in the scroll
ing region, under the above' cO'nditions, do 
not scroll; but two cases exist: one, if 
AUTOCLR mode is reset, the cursor and active 
position do not change; and two, if AUTOCLR 
mode is set, the scroll region is erased and 
the cursor is moved to the home position. 

Example: ESC ( = 1 P inhibits the termi
nal from auto scrolling. 

AUTOCLR ( =4 ) Autoclear Mode 

AUTOCLR Mode affects the terminals action on 
receipt of a linefeed when the cursor is at 
the last row of the scroll region. This mode 
is ignored when AUTOSCRL mode is set. If 
AUTOCLR is reset, the default state, and the 
aforementioned conditions prevail, the dis
play is not altered. If AUTOCLR is set, the 
scroll region is erased and the cursor is 
moved to home. 
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Example: The sequence ESC r = 1 P 
ESC C = 4 o guarantees the opera
tion of the Auto Clear feature. 

3.5.23 LED Control 

ESC C PO 
ESC t: q 

PI P2 ... q (Host to c'omputer) 
(Hos t, to computer 

The LEDS command controls LED' sL2 .:through La on the 
keyboard and D7 through DO on the front.panel. From 
the hos.t computer's ppint of view, the lights are 
numbered as follows: 

LIGHT NAME LED.NUMBER 

L2 
Ll 
La 
D7 
D6 
D5 
D4 
D3 
D2 
Dl 
DO 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

If the first parameter PO is 0, then tbe command turns 
, off lights; if PO is 1, the command turns on lights. If 

PO is 0, the command turns off lights. The parameters 
PI ; . indicate the lights to be controlled. The 
command ESC C' q turns orf all ,lights. . 

Example: ESC C 1 ; 1 ; 11 q turns on La 
and DO on the keyboard and front panel 
respectively. 
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CHAPTER 4 HARDVlARE CONFIGURATION GUIDE 

This section provides the information necessary to configure the 
CDIOO-M workstation's hardware options. Subsections cover con
figuring the terminal's RS232 port, the r.~ultibus Card Cage and 
Motherboard, Power Fail Motherboard and ACLOW Circuit, and de
velopment and installation of Alternate Character Sets. 

4.1 TERMINAL RS232 PHYSICAL INTERFACE 

The CDlOO-~1 terminal controller board provides a 
standard 25 pin ·"D" type female communication con
nector and circuitry per EIA Standard RS-232C. 
Configuration interface type "D" is used for Duplex 
operation with Request to Send used to indicate a 
non-transmit mode to the local host (Multibus System 
Processor). The one exception to the type "D" in
terface is that the CDIOO-M is not microprogrammed 
(on the terminal controller) to respond to the Modem 
Ring indicator signal (RS232C Circuit CF). 

Data transmission protocol is industry standard 
asynchonous start-stop protocol. One stop bit is 
used at 300 and above baud rates and two bits at 
150 and below. 

The CDIOO-M terminal controller can be configured 
to disable use of various interchange circuits to 
accommodate simpler host interfaces which perhaps 
do not generate the required status signals. Refer 
to figure 4-1 for shunt (jumper) locations on the 
terminal controller board. 

SHUNT 

31- 32','( 
31-30 
34- 33-;'( 
34-35 
18-19 
17-18-;'( 

23-24-;\-

23-25 

20-21 

2l-22-;\-

ENABLE CLEAR TO SEND FROM HOST 
DISABLE CLEAR TO SEND FROM HOST 
ENABLE DATA SET READY FROM HOST 
DISABLE DATA SET READY FRO}f HOST 
ENABLE CARRIER DETECT FROM HOST 
DISABLE CARRIER DETECT FROH 
HOST 
USE INTERNAL TERMINAL RECEIVE 
CLOCK 
USE RECEIVE SIGNAL ELE}1ENT TIM
ING FROM HOST FOR RECEIVE DATA 
CLOCK 
USE TRANSHITTER SIGNAL ELEMENT 
TIMING FROM HOST FOR TRANSMIT 
CLOCK 
liSE· INTERNAL TEPJ':INAL BAUD CLOCK 
~10P,1~AL FAC'!.'ORY 111STALLED SHUNT 

Table 4-1 
r..S-232 Jm~PER SELECTION 

RS-232 INTER
CHANGE CIRCUIT 

(CKT CB) 

(CKT CC) 

(CKT CF) 

(CKT DD) 

(CKT DB) 





8 7 6 5 4 

o 

c 

B 

CD ENABLE/DISABLE 

A 

IrfE.(T "'55'1' 

APPLICATION 

o 7 6 5 4 

3 
I 

IZONEIAE~~I ______________ D_E_SC_R_'P_nO_N ______________ -, __ D_A_n __ -r_'_PP_A_OV_E_D-1 

Chapter 4· Hardware Configurat on Guide 51 

CT5 Ei\;ABLE/ DISABLE 

o 5R E,\Lc..B~E/ C' i5ABLE 

;xC 
CLOCK SELECT 

US:: ~ 1 5 ~ S - Z ~;:: C ~ T f C ~J J U M P =- R L 0 C A. T ION ~ 
FI Gl---'S'~ '10. 4 - 1 

"A~T OF! 
IOENTtF'flMG NO 

UNlfSS OTHEf'WISE SPECIFIED 
DtMENSIONS ... ~e IN INC)o1£S 
iOlEAA"'CES AA£ 

OEC1MAL5 
xx· 
xxx· 

CONTRACT NO 

APPAOVALS 

'=---=-_______________ -j CHECK EO 

00 NOT SCALE ORA WING 

3 

NOWEIr<ICLATURE 
OR OESCAIPTION 

PARTS LIST 

O.He 

;u j7 r"w'1sqdlt' Ro"'d 
'Nl''''I;di\l:~ 'y';i!,tqe (A <) Uh I 
-If!S, 'F~7 hX 17 

VIDE.O PROc..E..~SOR 

SIZE i eSC,. NO 

D' 
: StofEEr 

2 

o 

c 

8 

A 



Chapter 4 Hardware Configuration Guide 53 

The latter four jumpers allov] reconfiguration of 
the transmit and receive clocks of the RS232 termi
nal interface in order to use host supplied clocks. 

In order to gain access to the terminal controller 
board remove the four access screws (two in bottom 
front and the two under the rear cover at the top 
of the unit). 

4.2 MULTIBUS BACKPLANE CONFIGURATION GUIDE 

4.2.1 Introduction 

This section provides a description of user con
figurable options available on the Callan Data 
Systems Multibus Backplane Motherboard CDIOO-M. 
User options are configured by the installation of 
shunts or by wirewrap. Options affect bus arbitra
tion and use of the front panel reset and interrupt 
switches. For further information regarding opera
tion and use of the Multibus refer to Intel document 
order no. 98000683. 

4.2.2 Bus Arbitration Options 

The Callan Multibus Motherboard is factory configured 
for serial bus arbitration. Connector and card posi
tion J6 is the lowest priority slot (closest to the 
rear of the unit) while Jl is the highest. Normally 
the processor would be installed in slot J6. The 
Motherboard provides the chaining of the BPRO/ to 
BPRN/ signal between card slots. Additionally wire
wrap posts are provided to connect parallel generated 
BPRO/ (grant) signals for parallel bus arbitration 
and the posts also allow the BPRN/ input of the last 
card slot used to be grounded thus making it the high
est priority. Normally the card cage would be popu
lated by cards from the lowest priority slot J6 to
ward the highest (Jl). 

IMPORTANT: The highest priority slot of the serial 
arbitration chain must have the shunt 

installed to ground its BPRN/input in order for the 
arbitration signal chain to work properly. The 
factory installed shunt between posts A and B for 
slot Jl maybe moved as appropriate. Refer to figure 
no. 4-2 which is a copy of the Motherboard silkscreen 
layer for location of all wirewrap posts. The wire
wrap posts are defined as follows: 
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LABELED PAIR 

A-B 
D-E 

G-H 
J-K 
M-N 

P-Q 

FUNCTION 

Grounds BPRN/signal for JI 

" J2 

" J3 

" J4 

" J5 

" J6 

Table 4-2 
Serial Priority Chain Configuration 

(factory installed) 

Parallel bus arbitration maybe implemented with the 
Callan Backplane Motherboard .. The user will need to 
determine whether this step is neces'sary by referring 
to the specifications for the Multibus boards that are 
being used~ If the tota16n-board seriil delays ex
ceed the period of the bus arbitration clock minus 
input setup times and safety margins then parallel 
a~bitration is required. 

Parallel arbitration is implemented by installing UIO 
(74148) and Ull (74Sl38) in the sockets provided on 
the ~otherboard. Refer to figure No. 4-2 for their 
locations .. Any grounding shunts initially installed 
for serial arbitration must be removed for proper 
operation. ". . 

IMPORTANT: When parallel arbi trat'ion is used the 
MUltibus boards installed must be con

figured to disconnect the BPRO/signal from reaching 
." the PI connector. For instance, Intel short E15l
ElS2 would be removed on the 86j12A board. Boards 
installed in slot J6 need not have this done since 
its BPRO/ signal is not used." Failure to' do this 
will result in contention between TTL output drivers 
in the arbitration logic and the on-board BPRO/dri
ver. Additionally for parallel arbitration shunts 
must be installed to provide BPRO/signals from the 
arbitration logic on the Motherboard to each slot 
which contains a bus master. The wirewrap shorting 
posts to accomplish this are as follows: 
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LABEL~D ,PAIR FUNCTION 

B~C . Connects·BPRO/ (parallel: grant) to Jl 
E-F 

H-I 

K-L 
N-O 

Q-R 

" 
" 
" 
" 
" 

Table 4-3 
PARALLEL PRIORITY JUNPERS 

J2 

J3 

J4 

J5 
J6 

4.2.3 Reset Switch Logic 

The Callan CDlOO-MM'llltibus workstation provides a 
front panel switch which may be used, to reset boards 
install,ed in the backplane. Debounce logic and drivers 
are provided on the Motherboard. A factory installed 
shunt b~tween posts labeled "'1" and "2" connects the' 
reset signal to the.INIT/signal on, the backplane (ini
tialization signal). The shunt can beretnoved to dis
able the reset switch. 

4.2.4 Interrupt Switch l~ogic Configuration 

The front panel, Interrupt, switch can he "configured to 
provide a NON-BUS VECTORED type of interrupt to the 
Multibus System using any of the eight Mtiltibus inter
rupt request lines. It can be further configured to 
respond to an 8 or 16 bit 10 address· for clearing or 
reading of the Interru,pt req~est flip flo:p. 

Option posts for the interrupt logic ar~'defined as 
follows~ Refer to Figure No. 4-2 for' location on the 
Motherboard PCB. 

POST(S) LABEL 

,13-14 

15':'16 

FUNCTION 

Connects the Interrupt,'flip flop to data 
bus bit line DATO/to allow the CPU to 
read its value. 
Connects; the"'. upper 8 address bit compara
tor to allow response to 16 bit 10 ad
dresses. When not installed only 8 bit 
10 addresses are used. 
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POST(S) LABEL FUNCTION 

AO-A9 These positionsconiigure the 10 address 
AA-AF to which the Motherboard Interrupt logic 

:will respond. If an addtess bit is to 
be recognized as a logic, one then the 

_corresponding shunt must be installed in 
the position labeled with the address 
(i~e. ADRO=AO, etc). 

5 Connects Front Panel Interrupt to INT6/line 
6 " INT7/line 
7 " INT4/line 
8 " INT5/line 
9 " INT2/line 

10 " INT3/1ine 
11 " INTO/line 
12 " INTl/line 

Table 4-4 
INTERRUPT CONFIGURATION JUMPER 

Performing an 10 write cycle to the'configured interrupt 
10 address port will clear the interrupt flip flop after 
it has been set by the leading edge of the interrupt 

-switch'signal. Reading the same address will allow the 
processor to read the stat~sof the interrupt flip flop 
in the least significant data bit. 

4.2.5 Multibus/IEEE 796 Differences 

The Callan CDlOO-M Multibus Motherboard was designed to 
'the requirements of the In'tel 'Multibus specifications 
as ~utlined in the Manual order No. 98000683 available 
from Int-el. However, the Intel Pi connector PIN 25 is 

'Used as the LOCK signal as 'required by the IEEE Standard. 
The Callan backplane also provides - 5V f which is not re
quired by the IEEE 'specification but, is by the Intel 
Multibus. . 

4.2~6 Ba~kplarte Power Cap~c~ty 

The following, table provides the maximum,available power 
to the l-1ultibus backplane (subtr'act'P2 Motherboard require
ments- if installed). 
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Voltage 

+12V + 2.5% 

+ 5V + 1% 
- 5V + 4% 
-12\7 + 2.5% 

Maximum 
Available Current 

Capacity 

4.0 AMPS 

23 AMPS 
4 AMPS 

3.5 AMPS 

Table 4-5 
POWER SPECIFICATIONS 

With Floppies 
Installed 

2.4 AMPS 
22 AMPS 

4.3 POWER FAIL OPTION BOARD (P2 MOTHER BOARD) 

4.3.1 

4.3.2 

The -01 option of the CDIOO-M workstation provides the 
user with a motherboard for the Multibus card P2 connec
tors. Refer to the Intel Multibus document for details 
on the signal definitions and use of this connector 
group. All signals on the P2 connectors are bussed. 

Extended Address 

The P2 Motherboard provides 'four additional address 
lines for extension to 16m bytes of addressibility. 
Pin assignments on P2 are as follows: 

ADR14 = PIN 57 
ADR15 = PIN 58 2.2k ohm pull-ups provided 
ADR16 = PIN 55 

ADR17 = PIN 56 

Power Fail Interrupt 

The -OlPowerlFail option board can. be utilized to pro
vide a power fail interrupt to the Multibus system when 
-it is used in conjunction with the -03 AC LOW detection 
option. This latter option provides a'circuit in the 
CDIOO-M power supply and its-connection·to the P2 power 
fail motherboard in, order to allow it -to generate the 
Power Fail Interrupt (PFIN/), Power Failed Sense Latch 
(PFSN/) and Protect Line (MPRO/) signals. The MPRO/ 
(Memory Protect) is asserted aftera.,3m.,Sec delay from 
the AC LOW indication and returns inactive when the 

;·AC LOW signal is inactive ... If MPROI is used within the 
system to protect ;memory,.then cil:'cuitry should be pro
vided within the users'. Multibus. system·to insure that 
the MPRO/ signal does not return inactive until the DC 
voltages applied to the memory have returned to written 
specifications. The P2 motherboard also responds to the 



REVISlON OF TABLE 4-5. IT IS REVISED TO THE FOLLOWING: . 

CARD CAGE POWER SPECIFICATIONS: . . 

NOTE: FAILURE TO CO~PLY WITH LIMITS IN THIS TABLE ~ILL 
VOID THE CD-100-M WARRANTY 

VOLTAGE SPECIFICATION: MAXIMUM AVAILABLE CURRENT 

+12V + 5% 2.4 AMPS 

+ 5V ± 3% 22 AMPS 

-12V + 5% 1 • 5 AMPS 

- 5V + 5% • 5 AMPS 

POWER LIMITS: (AVAILABLE TO CARD CAGE) 
CONFIGURATION: LIMIT 

NO DISKS 165 WATTS 

-61 OR -62 OPTION INSTALLED 135 WATTS 

-71 OPTION INSTALLED 120 WATTS 

COMBINATION 
NOT TO EXCEED 
POWER LIMITS 
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Power Fail Sense Latch Reset Signal provided to the P2 
J1u.ltibus by one of the Multibus b()ard~ in order to reset 
the Power Failed Sense L~tch.Refer t~ Appendix M for 
detail lbgic diagram of the P2' motherboard. The Power 
Fail Sense Latch is also reset by the front panel reset 
s~itch. All the logic on the P2 motherboard is po~ered 
by the +5VB back-up power suppy.,: 

P2 Motherboard Connection 

Table 4-6 provides a list of circuit connections pro
vided on the P2 motherboard connector J7. The connec
tions a'reavailable as a convenience for custom user 
wiring.' An AMP 1-10224 ... 6 descret'e wire housing can 
be used ,for interfacing to this connector. For use 
of the power faiL interrupt logic a +5V ± 5% Battery 
Back-up supply connection must'be provided by the user 
'to the p2 motherboard or the +5VB must be jumped to +5 
if no battery back-up supply is being used. This can 
be accomplished by a user installed battery pack or on 
a Mu1tibus board with provisions for batteries. 

PIN 

1 
2 
3 
4 
5 
6 
7' 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Table 4-6 

FUNCTION 

GND 
GND 

',+5VB 
+5VB (Jumper to +5 if no battery 
CCpp (To P2 PIN 6) back-up) 
-SVB 
+5V 
+1 2. VB 
+12VB 
-12VB 
-12VB 
+15V 
+15V' 
-lSV 
-15V 
ACLOW/ 
RESET 

AUX RESET (To P2 PIN 38) 

J7-P2 MOTHERBOARD CONNECTOR 
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4.3.4 P2 Motherboard Power Requirements 

Power re'quirements of th,e onol,board' circui try of the P2 
1 Motherbbard is a's follows:" ' . 

. +SV. = lOrna Typ',.' 20ma MAX ' 

+5 VB l6ma Typ ,30rQ;a HAX; Battery Back-up 

4.4 ALTERNATE CHAP~CTER ROM GENERATION 

An alternate character set can be incorporated in the 
CDI00-M by installation of a 2716 EPRO~1 or equivalent 
device in IC Location 42 on th~ terminCil controller 
board. Software driven commands are available for 
invoking thecharac;ter set (See Section 3.0 herein). 
Upfo 128 characters can be included in the alternate 
character ROM. Sixteen bytes are stored in sequence 
for each character to define its character font (see 
Figure 4). A seven bit binary, code is used to address 
each character as it is displayed ip the same way that 
ASCII character codes are used to address characters 
in the standard set EPROM. Therefore, the seven bit 
character code is used on address lines A4-AlO of the 
2716 where A4 is the least significant bit of the 
character code sent to the terminal. Address lines 
AO-A3 are used to select the rows of the character 
matrix as each character is displayed. 

\'lithin the' data stored in the Character Generator 
EPROM each byte stored represents a row of the charac
ter matrix Bit 7 output is not used since the charac
ter matrix is 7 x 13 (Columns x Rows). Refer to figure 
4.3 fot" an example of the character matrix format. 

4.5 AC LOH CIRCUIT 

The CD100-Mwith a -03 option provides a signal to the 
P2 Motherboard which allows it to assert the power fail 
interrupt. It is adjusted to be active when the AC line 
is 10% below the minimum AC input;,voltage. 
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Example Character Matrix: "3" 

Used 
For Desenders 

Reserved For 
Inter-row Space 

5 

'II 

. 

'II 

'" 

.. 

.. ... 

• 
'II .. 'II 

~ 
~ 

3 2 1 o 
~~olumns 

Figure 4-3 
CHAFACTER ~ATRIX FORMAT 

Code (ASCII) 
o 1 1 0 0 1 1 
AAAAAAA 
4 5 6 7 8 9 10 

AO-A3=0000 For Top Row 
Rows 

Underline Row 

'''r1ot Used 

=EPROM OUTPUT BITS 
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APPENDlXA, 

CHARACTER.CODES AND GRAPHICS DISPLAYED ON. 
RECEPTION 

HEX ASCII DISPtAY DISPLAY HEX ASCII DISPLAY DISPLAY 
'MONITOR NON..;. MONITOR .. NON-

MODE MONITOR MODE MONITOR 
~~ODE MODE 

00 NUL • 40 @ @ @ 
01 SOH SH 41 A A A. 
02 STX Sx 42 B B' B 
03 ETX EX 43 C C C 
04 EOT ET 44 D D D 
05 ENQ EQ 45 E E E 
06 ACK .,c AK 46 F F F 
07 BEL ET 47 G G G 
08 BS BE I 48 II H H 
09 HT HT 49 I I I 
OA LF LF 4A J J J 
OB VT VT 4B K K K 
OC FF FF 4C L L L 
OD CR CR 4D M M H 
OE SO So 4E N N N 
OF SI SI 4F 0 0 0 
10 DLE DL 50 P P P 
11 DC1 D1 51 Q Q Q 
12 DC2 D2 52 R R R 
13 DC3 D3 53 S S S 
14 DC4 D4 54 T T T 
15 NAK NK 55 U U U 
16 SYN Sy 56 V V V 
17 ETB EB 57 W W W 
18 CAN CN 58 X X X 
19 EM EM i 59 Y Y Y 
1A SUB SB I SA Z Z Z 

ESC I 5B C ( C 1B Ec 1· iC FS FS 5C " J ~ 1D GS Gs j' 5D J 
1E RS RS I 5E 1\ " " 1F us Us SF 

-k Sounds Bell 
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HEX 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
2A 
2B 
2C 
2D 
2E 
2F 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

,,3A 
. 3B 

3C 
3D 
3E 
3F 

APPENDIX A 

CHARACTER CODES AND. GRAPHICS DISPLAYED ON ' 
P.ECEPTTOt1 

'ASCII . DISPLAY DISPLAY HEX ASCII " DISPLAY DISPLAY 
MONITOR NON- MONITOR NON-

MODE MONITOR MODE MONITOR 
MODE MODE 

Space 60 " 

, , , 61 a a a 
" " " 62 b b b 
if. if. ./f. ; 63 c c c 
$ $ $ 64 d d d 
crt % % 65 e e e 10 

& & & 66 f f f , , , 67 g g g 
( ( ( 68 h h h 
) ) ) 69 i i i 
.,~ .,'( i'( 6A j j , j 
+ + + 6B k k k 

6C 1 1 1 
6D m m m 

. 6E n n n 
/ / / 6F 0 0 0 

0 0 0 70 p p P 
1 1 1 71 q q .q 
2 " 2 2 72 r r r 
3 3 3 73 s s s 
4 4 4 74 t t t 
5 5 5 75 u u u 
6 6 6 76 z z z 
7 7 7 77 w w w 
8 8 8 78 x x x 
9 9 9 79 y y y 

7A z z z 
; ; ; 7B t f £ 

• 
< < 7C • • , < • • 

= = = 7D ! ! J 
) ') ) 7E IV 

"'" I'V 

? ? ? 7F DEL ,,, . 
-", ~., 



APPENDIX B 
KEYS NOT AFFECTEP BY NUMERIC/APP MODE 

KEY' 
CAPTION UNSHIFTED' 

I 

ASCII HEX 

'. ", I 

ESC i 

ESC IB 
I 

! --,-- I 

1 1 31 
! 
j 
1 

SHIFTED 
ASCII HEX 

ESC IB 
, 

21 

1 
1 

I 
I 
I 

CONTROL 
UNSHIFTED 

ASCII HEX 

ESC IB 

1 31 

" 

1 

i 
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CONTROL 
SHIFTED 

ASCII HEX 

ESC IB 

, 
21 

@ I 
_-!---t~,~2~~_~3~2 ___ '+I __ @~ ___ 4~0~ __________ ~0~0~ _________ ~0~0 __ __ 

~" " 333 I 11 23 

4 4 34 1 $ 24 
, -,:-

5 5 35 % 25 

" 6 
& 
7 
,,< 

8 
( 

9 

l 
+ 
= 
N , 

, 
" 

6 

7 

8 

9 

0 
--"--

= 

BACK 
,SPACE BS 

TAB HT 

36 

37 

38 

39 

, 30 

2D 

3D 

60 

08 

09 

! 
! 
! 
I 
! 
l 

j 

j 
i 

i 
,I 

! 

" 5E 

& 26 

2A ' 

28 

29 

5F 

+ 2B 

~ ME 

BS 08 

HT 09 

4 34 $ 24 

5 35 % 25 

6 36 RS IE 

7 37 & 26 

8 38 * 2A 

9 39 ( 28 

0 30 , ) 29 

US IF US IF 

= 3D + 2B 

ME ~ 7E 

BS 08 BS 08 

HT 09 HT 09 
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APPENDIX B 

KEYS NOT AFFECTED;'BY NU11ERIC/APPMODE 

KEY 
CAPTION UNSHIFTED 

ASCII HEX 

Q q 71 

\-J w 77 

E e 65 \ 

R r 72 -
T t 74 -

I y y 79 

U u 75 

I i 69 1 
I 

0 0 6F j 

P p 70 i ' j 

L 'J 

r t 5B t 
J ~ 

J J 5D 

DEL DEL 7F 

A a 61 -

S· s 73 

D d 64 

F f 66 

G g 67 

H h 68 

J j 6A 

K k 6B 

L 1 6C - : 
; ; 3B 

H 

, , 27 

SHIFTED· 

ASCII HEX 

Q 51 

W 57 

E 45 

R 52 
.,., 54 .1. 

Y 59 

U 55 

I 49 

0 4F. 

P P 

{ 7B 

] 7D 

DEL 7F 

A ' 41 

S 53 

D 44 

F 46 

G 47 

H 48 

J 4A 

K 4B 

L 4C 

; 3A 

" 22 

\ 

CONTROL 
UNSHIFTEP 

i 

ASCII HEX 

DC1 11 

ETB 17 

ENQ .05 

DC2 12 

' DC4 14 

EM 19 

NAK 15 

HT 09 

SI OF 

DLE 10 

ESC 1B 

GS 1D 

DEL, 7F 

SOH 01 

DC3. 13 

EOT 04 

ACK 06 

BEL 07 

BS 08 

LF OA 

VT OB 

FF OC 

: 3B 
, 27 

CONTROL 
SHIFTED 

ASCII HEX 

DC1 11 

ETB 17 

ENQ 05 

DC2 12 

DC4 14 

EM . .19 

NAK ,.15 

HT 09 

SI OF 

DLE, 10 

ESC 1B 

GS 1D 

DEL·· 7F 

SOH 01 

DC 3' 13 

EOT 04 

ACK 06 

BEL 07 

BS 08 

LF OA 

VT OB 

FF OC 

; 3A 

" 2d 
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KEYS NOT AFFECTED BY NL~1.ERIC/APP· 'Mo'DE 

KEY: /," 
CAPTION,' UNSHIFTED 

l ASCII HEX 

RETURN , CR OD 
1 

j 

/ : / 5C 
, 

z· I 

7A 1 z 

X x 78 -
C c 63 

V v 76 

B b 62 

N n 6E 

M m 6D 

SHIFTED .' 

ASCII HEX 

CR OD 
I 

,.J. 7C 

Z SA 

X " 58 

'C 43 

V 56 

B 42 

N 4E 

~1 4D 

r' 
! 

j 

CONTROL 
, UNSHIFTED 

ASCII HEX 

CR OD. 

FS Ie 

SUB lA 

CAN 18 

ETX 03 

SYN 16 

STX 02 

SO OE 

CR aD 

· Appehdix B 69 

CONTROL 
SHIFTED 

ASCII HEX 

CR OD 

FS lC 
) 

SUB .. lA 

CAN 18 

ETX 03 

SYN 16 

STX 02 

SO OF 

CR aD 
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APPENDIX B 
KEYS NOT AFFECTED.J3y NUMERICIAPP MQDE 

KEY 
CAPTION UNSHIFTED 

> 
? 
/ 

LINE 
FEED 
SPACE 

BAR 

ASCII HEX 

2C 

2E 

/ 2F 

LF OA 

SPACE 20 

SHIFTED 
ASCII HEX 

< 3C 

3E 

? 3F 

LF OA 

SPACE 20 

CONTROL 
U~~SHIFTED 

ASCII HEX 

2C 

2E 

/ 2F 

OF OA 

SPACE 20 

CONTROL 
SHIFTED 

3C 

? 3F 

LF OA 

SPACE 20 



CAPTION 

PFO 
t 

'" +-

-+ 
HOME 
PF1 
PF2 
PF3 
PF4 
7 
8 
9 

4 
.5 
6 
, 
1 
2 
3 
ENTER 
o 
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APPENDIX' ,C 

KEYS AFF~CTEDBY ,NUMERIC/APP' 'MODE 

LOCATION 

M 
M 
M 
M 
M 
M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

NUMERIC HODE 
SEQUENCE 

ESC 
. ESC C A 

ESG t B 
ESC t: D 
ESC t C 
ESC 'C. H 
ESC e 
ESC f 
ESC g 
ESC i 
7 
8 
9 

4 
5 
6 
, 
1 
2 
3 
CR 
o 

Note 1. M = Main Keypad 
A = Auxiliary Keypad 

APP MODE SEQUENCE 

ESC ' 
ESC a 
ESC b 
ESC d 
ESC c 
ESC h 
ESC e 
ESC f 
ESC 9 
ESC ~ 
ESC w 
ESC x 
ESC Y 
ESC 
ESC t 
ESC u 
ESC v 
ESC 1 
ESC g 
ESC r 
ESC s 
ESC m 
ESC p 
ESC n 

Note 3 

Note 3 
Note 3 
Note 3 
Note 3 

Note 2. The above keys are not affected by Shift Control 
keys 

Note 3. Key Sequences are the same in Numeric and APP trades 
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Fe 

@ 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 

Fe 

APPENDIX'D'" 

GEUERATIONOF Cl SET,GRAPHICS 

(HEX cl Fe 

40 00 P 
41 01 Q 
42 02 R 
43 03 S 
44 04 'T 
45 05 U 
46 06 V 
47 07 W 
48 08 X 
49 09 y 
4A OA Z 
4B OB ( 
4C OC " 4D OD J 
4E OE " 4F OF 

Fe (HEX C1 

50 10 
51 11 
52 12 
53 13 
54 14 
55 15 
56 16 
57 17 
58 18 
59 19 
SA 1A 
5B 1B 
5C Ie 
5D 1D 
5E IE 
SF IF 

To generate alternate character ROM C1 graphics use 
ESC Fe sequence. 
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APPENDIX E 

MODE COMMAND OPTIONS 

MODE NAME MNEMONIC VALUE OPTIONS 

Reset Set 
Keyboard 
Action KAH 2 Unlock K~yqoal:"d";\- Lock Keyboard 

Vertical Edit Movement";'C- Edit Movement 
Editing VEM 7 Below Active Line Above Active Line 

Line Feed Do Not Follow CR 
New Line LID1 20 Follow CR With LF* ~.Jith LF 

Edits & Cursor Edits & Cursor 
Margin MARGIN =0 ~tJith Respect To Not \-lith Respect 

Scroll* To Scroll Area 

Auto Auto Scroll Not Auto Scroll 
Scroll AUTOSCRL =1 Active";'( Active'/( 

Auto 
Clear AUTOCLR =4 Do Not Auto Clear";\- Auto Clear 

* Is the Default (Power Up) State 
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NAME 

APPENDIX·F 

GRAPHIC RENDITIONS 

Primary Rendition 

Faint (1/2 Intensity) 

Underline 

Slow Blink 

Reverse Video 

Over Strike 

Use the Command: ESC C PI 
the Rendition 

PI 

o 
2 

4 

5 

7 

99 

P2 ... M to set 
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APPENDIX G 

FOR}! CHARACTERS 

PI NAHES GRAPHIC 

0 Top Left Corner , 
1 Top Right Corner , 
2 Bottom Left Corner \.... 

3 Bottom Right Corner .J 

4 Top Intersect T 
5 Right Intersect --I 
6 Left Intersect t-
7 Bottom Intersect ,J.., 

8 Horizontal Line 

9 Vertical Line I 
10 Crossed Lines +, 

Use Command: 

The Rendition is determined by P2: 

If P2 = Null or 0 Normal Rendition Graphic 
If P2 = 1 Half Intensity Graphic 
If P2 = 2 Blinking Graphic 
If P2 = 3 Half Intensity and Blinking Graphic 
If P2 3 Command Ignored 
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APPENDIX H 

ALPHABETIC COMMAND SUMMARY 

COMMAND SEQUENCE 

ESC [ A 
ESC [ OA 
ESC l PnA 
ESC t B 
ESC C OB 
ESC C' PnB 
ESC [ C 
ESC C OC 
ESC C PnC 
ESC 1: D 
ESC ( OD 
ESC ( PnD 
ESC ( E 
ESC C OE 
ESC ( PnE 
ESC C F 
ESC r PnF 
ESC C. G 
ESC [. DC 
ESC C 2G 
ESC ( SG 
ESC r H 
ESC [Pr Pc H 
ESC( I 
ESC [ OJ 
ESC C J 

ESC ( OJ 

ESC ( lJ 

ESC t 2J 
ESC C. K 
ESC [ lK 
ESC [ 2K 
ESCC L 
ESC ( OL 
ESC ( PnL 
ESCt M 
ESC L OM 
ESC r 2M 
ESC t. 4M 
ESC t" 5M 
ESC I 7M 
ESC t: 99 M 
ESC t Ps Ps .... M 
ESC C ON 
ESC C 5N 

CO~~ND DESCRIPTION 

Move Cursor Up 1 
Move Cursor Up 1 
Move Cursor Up Pn 
Move Cursor Down 1 
Hove Cursor Down 1 
Hove Cursor Down Pn 
Move Cursor Forwards I 
~ove Cursor Forwards I 
Move Cursor Forwards Pn 
Move Cursor Backwards I 
Hove Cursor Backwards I 
Move Cursor Backwards Pn 
Delete I Line 
Delete I Line 
Delete N Lines 
Insert I Blank Line 
Insert Pn Black Lines 
Set Tab At Cursor 
Set Tab At Cursor 
Clear Tab At Cursor 
Clear All Tabs 
Hove Cursor Home 
Hove Cursor to Row r, Column c 
Delete 1 Character at Cursor 
Delete Pn Characters At Cursor 
Erase From Active Position To End 
Of Region 
Erase From Active Position Tb End 
Of Region 
Erase From Beginnlng Of Region To 
Cursor 
Erase Region. Home Cursor 
Erase From Cursor To EOL 
Erase From BOL To Cursor 
Erase Line 
Insert Blank Character 
Insert Blank Character 
Insert Pn Blank Character 
Select Normal Rendition 
Select Normal Rendition 
Select Faint Characters 
Select Underline Characters 
Select Blinking Characters 
Select Reverse Video Characters 
Select Overstriked Characters 
Select Ps Attributes 
Terminal Is Ready Report 
Request To Report Terminal Status 



COMHAND SEQUENCE 

ESC L 6N 
ESC r Ps1 Ps2 ... 
ESC [ Ps1 Ps3 
ESC [" R 
ESC r P 
ESC C Pn p 
ESC t: 0 ; . P1; ... q 
ESC [ 1 ; 
ESC t s 
ESC r PT 

ESC r s 
ESC ( Pn s 

P21 

PB r 

ESC C Pn Pa t 

ESC )t 
ESC = 
ESC N 

ESC Fe 

Notes: 

P12 

0 
P 

. . . q 
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COMMAND DESCRIPTION 

Request To Report Terminal Position 
Set Modes Ps ; Note 3 
Reset HodePs ; Note 3 
Same As ESC C 6,N 
Reset Default Screen Partition 
Partition Screen At Line Pn 
Turn Off LED 11 ; 12 .. . 
Turn On LED 11 ; 12 .. . 
React Scroll Region To Full Partition 
Set Top And Bottom Of Scroll Region 
To PT And PB Respectively 
Select Partition 0 
Select Partition Pn 
Display Graph Character Pn With 
Attributes Pa(Note 4) 
Set Keypad Numeric Mode 
Set Keypad Application Mode 
Reset to Power on State 
Display Alternate Control Character 

1. All Commands to terminal unless noted 

2. Terminal to host 

3. Refer to AppendixE for Modes 
4. Refer to Appendix G for Character Description 

of Attributes 
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Switch 
Number 

1-8 
1-7 

1-6 

1-5 
1-4 
1-3 
1-2 
1-1 

2-8 
2-7 
2-6 
2-5 
2<54 
2-3 
2-2 
2-1 

4 3 

N N 
N N 
N N 
N N 
N F 
N F 
N F 
N F 
F' N 
F N 
F N 
F N 
F F 
F F 
F F 
F F 

APPENDIX I 

REAR PANEL DI~ SlvITCH SETTINGS 

SWI - UPPER SWITCH BANK 

Switch 
Name ---

Auto Wrap 
XON/XOFF 

Auto Line Feed 

Monitor Mode 
Not Used 
Cursor Blink 
Cursor Shape 
Reverse Video' 

Off Position 
(Left) 

Auto Wrap Enabled 
Enable XON/XOFF 
Transmission 
Follow Carriage Re
turn With Linefeed 
Enable Monitor Mode 

Non-Blinking Cursor 
Dash Cursor 
Reverse Video 

SW2 - LOWER SWITCH BANK 

Local/Online 
Data Length 
Parity 
Parity Enable 
Baud Rate 
Select 

2 1 

N N = 9600 
N F = 7200 
F N = 4800 
F F = 3600 
N N = 2400 
N F = 2000 
F N = 1800 
F F' = 1200 
N N = 600 
N F = 300 
F N = 150 
F N = 
N N = 110 
N F = 75 
F N = 50 
F F = xx 

Local ~ode 
8 Data Bits 
Even Parity, 
No Parity 

where N 
F 

= ON (Right 
= OFF (Left) 

On Position 
(Right) 

Auto Wrap Disabled 
Disable XON/OFF 
Transmission 
Do Not Follow Carriage 
Return With Linefeed 
Disable Monitor Mode 

Blinking Cursor 
Block Cursor 
Normal Video 

Online Mode 
7 Data Bits 
Odd Parity' 
Parity 
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APPENDIX L 

RS232 CONNECTOR PIN AS S I GN~lENTS 

RS232 CON~lECTOR 
SIGNAL NAME CIRCUIT PIN NO. I/O * 

Transmitter Sig. Element 
Timing DB 15 I 

Receiver Sig. Element 
Timing DD 17 I 

Transmitter Clock DA 24 0 

Request To Send CA 4 0 

Data Terminal Ready CD 20 0 

Transmit Data BA 2 0 

Receive Data BB 3 I 

Clear To Send CB 5 I 

Data Set Ready CC 6 I 

Carrier Detect CF 8 I 

Signal Ground AB 7 I/O 

Protective Ground AA 1 I/O 

*1 = Input To CDIOO-M Controller 
o = Output From CDIOO-M Controller 
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