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Oklahoma City 
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WISCONSIN 
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MIME 7413/ERGQ 31313Jjmi13 3131 OPER1\TIOO MANUAL 

SECTION 13: INI'RQOOcrION 

13 .1 PROpucr DESOUETION 

The MIME ® 7413/ERGO ® 31313l/ERGO ® 3131 is software comp:ltible with 
the DEC VT11313* with the advanced video option (VTlXX-AB) and printer 
port option (VT1XX-JlC) as standard equipment. The unit also offers 
many features not available on the VT11313. These features include: 

1. Diagnostic and Transparency Modes - When enabled through Set Up 
C, diagnostic information is displayed on the 25th line and 
control codes are displayeo for system analysis and program 
debugging. 

2. Bi-Directional Printer Port - VT11313 compatible printer port with 
full editing capability is standard. In addition, the unit I s 
printer port is bi-directional for complete print capability. 

3. Two Pages of Memory - Second page of rremory in 813 colwm mode is 
standard. 

4. Superior l32 Colunn Clarity - Extra dot separation plus a high 
resolution roonitor generate the most .readable 132 colunn display 
on the market. 

5. Enlarged Buffer - 256 character buffer eliminates the possibility 
of lOSing data and reduces host overhead. 

6. Screen Saver - Display shuts off after 9 minutes of non use. 
Depression of any key restores the screen without change. 

7. Plain English Set-ups - Software set up switches defined in 
English allow the user to modify the terminal easily and without 
constant reference to manuals. 

8. User Programmable Function Keys - In addition to 4 standard 
function keys, an additional 4 functions of up to 64 characters 
can be progranmed by the user and saved in the terminal. . 

9. X-oFF Indicator - Altemately flashing ON LINE and ux:AL LEOs 
indicate that the operator has suspended transmission from the 
host. 

113 e Green SCrem - High resolution green monitor is standard for a 
crisp display without eye fatigue. 

*VT-11313 is a registered trade mark of Digital Equipment Corporation. 
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0.2 usn~ THE unit OPEFATItN MANUAL 

This manual is divided into three major sections providing 1) operator 
information, 2) progranner information, and 3) a group of appendices 
and tables for supplemental reference. Although operators will find 
the unit as easy to use as a typewriter, familiarity with section 1 
allows the operator access to numerous selectable features designed to 
maximize personal comfort. To obtain full performance of the unit, the 
progratlIlEr should be thoroughly familiar with section 2. Knowledge of 
the many unit features enable the progranner to efficiently generate an 
effective display for any application. 

0.3 rnsrATJAT.lQN 

The unit should be positioned on a steady surface and at a comfortable 
level for the user. A space of at least three inches must be provided 
at the rear of the unit to provide ease of access to the power SWitch. 
care must be taken that magazines or other rrater ial do not fall behind 
the terminal and iIIq?ede ventilation. The line cord must be connected 
to a three connector grounded AC source of the proper voltage. An 
environment Which is comfortable to the user will generally be 
acceptable for the use and storage of the unit. Extremes of 
temperature and humidity must be avoided. Camect the unit to mst 
using a 25 pin communications connector, and verify the pin connections 
in appendix 3.1.2. Turn on the power switch at the rear of the unit. 
Power on is definitively indicated by illumination of either the "ON 
LINE" or "LOCAL" lamp on the keyboard. The unit will perform the power 
up self tests and beep when ready. After a one minute warm up period 
for the display, the cursor should appear in the upper left position of 
an otherwise clear screen. The cursor is the blinking rrarker which 
indicates the position on the screen for the next character to be 
displayed. If any other display appears, refer to Section 3.2. Turn 
to section 1.3 and select the set up features appropriate to yoor 
particular application. 

~: The unit warms up with the display at a reduced size. During 
warm up, the display area will expand over a period of approxinately 15 
secorrls to fill the entire screen. Please do not be alaored at this 
warm up procedure as it is norrral on each unit. 

'" .4 MAINTENANCE 

Extemal surfaces should be kept clean with the use of a mild soap or 
detetgent solution on a damp cloth. Organic solvents must not be used. 
No other forms of preventive rraintenance need be performed. 
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SEC'ION 1.0 OPEPA'lPR INFOmATION 

1.1 IND.LCA'lPRS 

1.1.1 

1.1.2 

1.1.3 

In addition to alphanumeric and gr~hic information displayed on the 
screen, the lD1it provides visual information via 7 lamps on the 
keyboard. Either the ON LrnE lamp or the LOCAL lamp will be lit 
whenever the lD1it is cperationa1. ON LINE signifies that characters 
typed at the keyboard will be transmitted to the host. lOCAL signifies 
that characters typed at the keyboard will be acted upon locally, but 
not transmitted to the host. While in local Irode, the lD1.lt will not 
receive or process data sent by the host. Altemate flashing of the ON 
LINE and LOCAL lamps indicate that the operator has sent the "XOFF" 
code to the host, having typed Centrol S, or NJ SCRCLL. In most 
applications, receipt of XOFF will cause the host to susp:!nd 
transmission to the lD1it lD1til the code XON is received. (See Section 
2.2.) The alternate flashing raninds the operator that the host is 
awaiting reactivation. 

KBP lOCKED 

Illumination of this indicator Signifies that the transmit buffer is 
full, and no more characters will be accepted from the keyboard. Tlus 
condition nay occur if the host has prevented the lD1it from 
transmitting, or a fast typist is using the unit at a low transmit 
sp:!ed, such as 75 baud. The locked condition nay be cleared by 
entering and exiting SET UP mode, provided that the original condition 
which caused the keyboard to lock (i.e., XOFF from the host) is also 
cleared after exiting SE'lL-UP. If the original condition ranains, the 
keyboard will very likely lock again lD1til the limiting condition is 
cleared. 

L1. L2p L3p IA 

These four lamps are normally controlled by the host, and the 
significance of their status should be included within local procedures 
documentation. They are used umer progran control to notify the user 
of a certain progran condition or status. (For rrore data, see Section 
2.7.27.) In addition, L3 illuminates whenever the unit is in insertion 
mode (see Section 2.7.54). 

JlC<DUSl'IC INDICA'lPRS 

Keyboard click is produced electronically and may be turned off or on 
at the discretion of' the operator in SET UP mode B. When enabled, the 
click .will be generated for each key depression which causes a coc;le . to 
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be transmitted. Two short "beeps" are sounded when the unit is first 
turned on and the power up self test is completed. A "beep-beep" is 
also sounded in response to the bell code from the host, and whenever 
the operator types to within eight character positions of the right 
margin when the margin bell feature has been enabled. A series of ten 
beeps upon power up, or when a recall (Section 1.3.9) operation has 
been initiated, signifies that an intemal error has occurred while 
attenpting to recall the SET UP features as they were last saved. If 
this corrlition should occur, the operator must correct the SET UP 
features and perform a save cperation. See Section 1.3.l~. 

'lUBE SAYER 

When the unit has been inactive for 9 minutes, i.e., m transmission or 
reception has occurred, but power is applied, the screm will blank 
automatically to prolong the picture tube life. When new data is 
received, or the operator depresses any key, the screm is irrrrediately 
restored. The key which restores the display is not transmitted. The 
tube saver feature is not active whenever the operator is in Set Up 
mode and may be selected or disabled by a progrannab1e switch in SetUp 
Mooe C. 

1.2 KEYBOARD 

The unit keyboard supports three key rollover which allows extremely 
fast typing sp:ed and keystroke overlap. With three key rollover, if 
three keys are depressed, the terminal will process the first 2 keys in 
the order in which they were depressed and process the third key as 
soon as either of the other two are released. Except for this feature, 
the unit keyboard functions exactly as does a typ:writer. The proper 
code associated with the key legend is transmitted each time a key is 
depressed. The shift key is used to send the upp:r case/shifted 
characters, and CAPS LOCK forces all alphabetic keys to be transmitted 
in upp:r case independent of the shift key. Nm alphabetic keys must 
be shifted to obtain the upp:r case legend even if the caps lock is 
depressed. Keys which flll'X!tion other than to send the code assoc iated 
with their legem are described below. 

Please refer to Figure 1.2 on following p:lge. 
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FIGURE 1.2 
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OONl'RCL 

When depressed simultaneously with another key, one of 32 
non-displayable control codes will be transmitted (see Section 2.1.4) • 

ESCAPE 

Transmits the Cootrol Code for ESCAPE (1m). Normally, this key 
introduces stbsequent characters as ~cial conmands. 

up. row. LEPr. RIGHT ARRGlS 

In LOCAL Mode, these keys will IIYJve the cursor in the direction 
indicated by the oorresporrling arrow. The cursor cannot be roved 
beyorrl the appropriate nargin. In SET UP mode, the up and down arrow 
keys are used to adjust display brightness. When the unit is ON LINE, 
the host respo9:se to these keys may be application dependent. 

f1. f2. f3, f4 

These are special f~tion keys for use ON LINE. Each key sends a 
unique code sequence to the host (see Section 2.1.6). Response to 
these keys is host application deperrlent. 

When the operator depresses fl, f2, f3, or f4 while Simultaneously 
depressing the "SHIFT" key, a pre\7iously stored message is transmitted 
to the host. The progrannable f~tion keys are normally used to 
transmit key sequences oormronly erx:;ountered by the operator such as 
lOO)N responses, directory requests, etc. Up to 64 characters nay be 
defined for all 4 rressages, and each rressage nay oontain from ~ to 63 
characters. For information on programning these keys, please see 
Section 1.3.16. 

In S~UP M<X1e A, fl and f2 are used to select between page 1 and page 
2 when 2 £age mode and 80 oolurnn format are enabled (see Section 
1.3.11) • 

BACKSPACE 

Transmits the control code for a backspace. In LOCAL Mode, the cursor 
will rove horizontally toward the left nargin. 

N) SCRCLL 

This key is used to suspend transmission from the host allowing the 
operator tine to review the display before it is replaced by new data. 
While transmission from the host is su~nded, the ON LINE and LOCAL 
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lamps will al temately flash. Transmission from the host is resuned 
when the operator again depresses the liD SCRa:..L Key ~ This key fUl'X:tion 
will perform as described only when the host supp:>rts an XOWXOFF 
protocol, and the unit is SET UP for Auto XOWXOFF (see Section 1.5.4) • 

BREAK 

Forces the Break state to the host (see 2.1.1) • 

SET UP KEY 

Used to enter and exit the SET UP mode. The SET UP mode enables 
special displays and keyboard functions to configure the unit for 
corrq::atibility to the host and for rraxirnum user comfort. Details for 
using the SET UP mode are fOl.lIrl in Section 1.3 below. 

MER/PRINl' KE,Y 

The "mrER,/PRINI'" key transmits the codes indicated in Table 2.1.3 when 
depressed without the "SlITFT" or "OONl'RCL" modifier keys. "SlITFT 
ENl'ER,/PRINl'" causes the unit to perform a print IBge operation (see 
Section 2.7.64). "OONl'RCL ENl'ER,/PRINI'" causes the terminal to enter or 
exit the "AUTO PRINl'" IIOde (see Section 2.7.61) • 
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1.3 SET UP K>DE 

1.3.1 

All swl.tchable features of the unit are accessible from the keyboard in 
SET UP mode. The switch settings can be preserved upon command from 
the keyboard in an EARCM (Electrically Alterable Read Only Memory) 
within the tmit. The FARCM maintains data integrity even when the 
power is off. Each tine the unit is turned on, the switch settings are 
restored from the FARCM. 

There are 3 set up modes - set Up A, Set Up B, and Set Up C. Fach is 
explained below. 

SET UP A 

The SET UP mode is entered by depressing the SET UP key. Data on the 
screen is preserved within the unit and restored when exiting SET UP 
mode by depressing the SET UP key again. The SET UP A display will 
ap~ar similar to Figure 1.3.1 \then the SET UP key is depressed. SET 
UP A shows each currently selected tab position as a T above the ruler 
at the bottan of the screen. 

Set Up A also displays the ~ge nurrber on the screen \\hen 2 ~ge 
operation is selected. 

SET-UP A 
T .... P"XIT PR-II!!II!! .. = .... T-Up .. y ~£,.aa =:!~___ 

page 1 

I T T T T T T T T T 
123456 7890't.iii.ii4=€i'U2 34 56 7890it.iii.ii4¥!.I1234 56 789oftfl •• ¥!!11234 56 7890 ..... 1 •• 

FIGUHE 1.3.1 
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While in SET UP A Mode, the following f~tions may be p;!rformed. 

CIJROOR WVEMEN!' 

The cursor always ranains above the ruler, but may be positioned 
horizontally by using the spice bar, left and right arrow keys, tab, 
and the return key. 

1.3.3 JAW 

1.3.4 

1.3.5 

1.3.6 

1.3.7 

To set or clear a tab, position the cursor to the appropriate column 
and depress the 2/@ key. A nTn will app;!ar or be erased to reflect the 
new tab stab.Is for that colunn. To clear all taOO, depress the 3/# 
key. 

Default positioning of the tab stops at the ninth colunn and every 
eighth colunn thereafter is accomplished by depressing nSHIFT Til. 

INTENSI'IY 

To change the intensity (brightness) of the display, use the up and 
down arrow keys. Each depression of the up arrow increases the 
intensity. The down arrow decreCEes the intensity. There are 32 
levels of brightness. 

The 4/$ key is used to change between lOCAL and ON LINE. 

A=>B=;>C=> WDE SELEPl' 

The 5/% key is used to enter Set Up B from Set Up A, or Set Up C from 
Set Up B. DEPression of this key will rove the user alphabetically 
through the three set up modes with Set Up A entered upon depression of 
this key \\hile in Set Up C. 

DISPIAY FOR1AT 

The 9/ ( key changes the display format between 132 and 8~ colunn mJde. 
The change in display format is evidenced by the length of the ruler. 
Whenever the display fornat is changed, the dislay will be erased and 
the cursor will home up when returning to normal operation from the SET 
UP mode. Since the 2 page feab.lre may only be used in 00 colurrn mJde, 
changing between 8~ and 132 coltmn format causes both pages to be 
erased r and {age 1 to be selected. 
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RESET 

The 0/) key causes the unit to be reset, perform the self tests, and 
assume the SET UP feawres that were last saved in the EARCM. This is 
the same sequence as perfonned during power up. 

RECALL SET UP FEA'lUIill3 

R (upper case) causes the unit to ROCALL the SET UP feawres that were 
last saved in the EARCM. The unit will resporrl about 10 secorrls later 
with a beep. If five beeps are sounded, the unit is tmable to verify 
the integrity of the data, and the operator must verify and reestablish 
the SET UP feawres individLBlly. See Table 1 3.4 for the list of such 
features which nay be saved and recalled from the EARCM. 

Factory default values for all set-up features can be selected by 
depressing "SHIFT 0". 

1.3.10 SAVE SET UP FF.A'IURES 

Depression of Shift and S simultaneously initiates a SAVE operation 
causing the current SET UP features to be saved in the EARCM. Whenever 
the unit is p::>wered up, or a recall fun:::tion is perfonned, the SET UP 
feawres will natch those feawres last saved in the EARCM. Whenever 
a save operation is perfonned, the "PRImER TESl'" and "OIACNJSI'IC mOE" 
bits are reset to "ZERO". After depression of these keys, a series of 
"PLdSE WAIT" nessages will appear on the screen. After approxinately 
10 secorrls, these messages will extinguish and the feawres have been 
saved. 

1.3.11 PAGE SEr.EX:il'ION 

When 2 page operation (see 1.11.3) and 80 colllIlU1 format are enabled, fl 
and f2 select between page 1 and p;tge 2 as indicated at the top of the 
~UP A display. Page selection is controlled by the operator or 
oost, and each page naintains its own cursor poSition, character set 
definitions, and selection. The operator nay choose the alternate page 
for use as a scratchpad, to save rrenus, instructions, or any other 
display for future reference without oost intervention or display 
disruption. An example follCMS: 

The operator wishes to save a particular display for reference. 
Without clearing that display from the screen, the two page 
selection bit is enabled through SET UP C and SET-UP A is entered. 
(Page 1 should now appear in the top right corner of the screen.) 
The operator depresses "f2" to select p;tge 2 and exits by 
depressing SET-UP. .All of the data previously displayed on the 
screen is now stored in memory on page 1. Page 2 is now blank and 
the operator continues until it is desired to recall page 1. Ome 
again SET-UP A is entered, fl is depressed to recall page 1, and 
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~up depressed to exit. Too saved Plge 1 is now displayed. 
After reviewing p:lge 1, the operator can restore p:lge 2 by typing 
"~up, f2, SE'ILUP". 

The displays on p:lge 1 and 2 are erased whenever the o~rator switches 
between 80 and 132 oolU1IU1 mode or the "'It«) PAGE Cl?EFATION" bit in 
S~UP C is changed. 

roTE: It must be ranembered that the mst roceives no' notification 
when the operator changes from page 1 to Plge 2. Hence, when changing 
p:lges, the operator must ranember t1'!at the mst is not aware of the 
p:lge change and, therefore, cannot respom to both p:lges interactively. 

1.3.12 SET UP B 

When entering SET UP B Mode by depressing the 5/% key from SET UP A 
Mode, a display similar to Figure 1.3.2 will ap~ar. In the SET UP B 
Mode, there are four groups of four switches which nay be set or reset 
from the keyboard. To change a Switch setting, };X)sition the cursor 
above the appropriate switch using the left and right cursor ar~w 
keys, tab. return, or the sPlce bar. Once the cursor is positioned, 
press the 6/" key and observe that the switch toggles from 1 to 0 or 0 
to 1 and the umerline moves to the other definition. The function 
associated with the new switch setting is then appropriately adopted. 
Refer to Figure 1.3.3 to identify each switch, and to Table 1.3.4 for a 
complete description of each switch function. For example, to change 
the screen background, position the cursor diroct1y above the third 
(left to right) switch in the first group. Depress the 6/" key, and 
observe that the background reverses and the switch setting is changed. 
Switch settings will ranain in effect tmti1 individtally changed by the 
o~rator in SET UP mode, or ranotely changed by the mst, or the unit 
is reset. When power is turned on or a reset operation is performed, 
the SET UP features will natch those which were last saved in the 
FARCM. To ~rmanently save the SET UP features in the FAR<J.1, a SAVE 
operation may be ~rformed as described in SET UP A. 
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SET-UP B 
TQ e:::XJT PRESS "SET-UP" 

r KEY~LKX enabled/disabled 

1II1II 2 l1li 3 1.1.1,1 •• 4_ 
HOST: CTs=llowl DSR=liowl last=xon 

T SPEED 9600 R SPEED 9600 
PRINTER:DTR=llowl last=xon BUFFER=· 

FIGURE 1.3.2 

other keys which have effect in SET UP B Mode are described on the next 
IBge. 

1.3.13 TRANSMIT SPEED 

7/& - each depression of this key causes the transmit data rate to be 
changeu to the next' standard value. The 13 standard values are 75 , 
110, 134.5, 150, 2fC}fC}, 30fC}, 600, 1200, 200fC}, 2400, 400fC}, 960fC}, and 
19.,200 baud. The currently selected value ap~ars on the display. 

1.3.14 REI;EIVE SPEED 

8/* - This key is used to change the receive data rate. See 7/& above. 

1.'3.15 ANSiER BlO{ MESSl\GE 

A (up~r case) - is used to set the Answer Back message. The unit will 
respom by displaying n A = n on the display. The first character 
entered by the operator is the message delimiter character. The 
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character will be displayed, but is not actually IBrt of the message. 
After the message is entered and the delimiter is typ:!d again, the 
answer back message is teDl1inated and will disapt:ear from the display. 
Cmtrol codes (00&-lFH) nay be put of the message. All control codes 
should be produced by using the control key and the ~propriate 
alphabetic key. Specifically, to include the control code for 
"retu m" , use OONl'Ra:. "M", rot the RE'IURN key. When progr anming the 
answer back message, control codes are represented in re.rerse video by 
the correspoming upp:!r case character which has the same lower 5 bits 
and preceded by""'". For example, "RElURN" or OONl'RCL "M" is 
represented as ""'M". The message nay consist of up to 20 characters, 
and is terminated upon receipt of the 20th character, or the delimiter 
character. If an error is made when preparing the answer back message, 
typ:! the delimiter character and start again by typing A. To 
t:ermanently store the prepared answer back message, p:!rform a SAVE 
operation. 

Other keys which have an effect in SET UP B Mode similar to SET UP A 
Mode include: 

4/$ - Toggles between rn LlNE and lOCAL. 

5/% - Toggles between SET UP A, B, and C Modes. 

Up Arrow, Down Arrow - Adjusts screen brightness. 

1.3.16 PROORAMABr.B FUqION KEYS 

The 4 user-definable furx::tion keys are progranmed in SET-UP mode "B" by 
depressing "SHIFT fx" (x = 1-4). The unit respoms by displaYl.ng the 
current key definition with control codes represented by ""''' followed 
by the associated displayable character in re.rerse video. For example, 
"REmJRN" is displayea as ""'M". The operator nay then exit by 
depressing "SET-UP", go on to re.riew other furx::tion keys by depresSing 
Shift Fx, or redefine the key displayed. In order to redefine a 
furx::tion key, depress Shift + fx (x=1-4) while in Set Up B. For 
example, Shift + fl will display fl = (Message). To change the message 
or character str ing, typ:! any character to act as a delimiter to begin 
the new nessage string. The unit will accept up to 63 characters as a 
message str ing, and will stop accepting characters when a secom 
delimiter character is typ:!d. For example, if the message string is 
SlUP followea by a bell, me might typ:! ".Sl'CP [Cl'RL] G.", in order to 
store the message. In this example, the p:!riods are message 
delimiters, and the message string will app:!ar as "Sl'CP "G". Each 
def inition may be up to 63 characters in length, and contain any of the 
128 ASCII codes except the delimiter. The total nunber of characters 
available for all four furx::tion keys is 64, therefore, a key definition 
will be autanatically terminated if the op:!rator attsllpts to exceed 
that length. 

In case of error, the operator may exit fram prog~amming the furx::tion 
key by depresSing set-Up or Shift Fx without disturbing the pre.rious 
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key definition. The new definition is not aoopted until the ~rator 
strikes the delimiter key for the secorrl tine. To p:!rmanently store 
the new function key definition, p:!rform a "S1-WE" operation. 

1.3.17 SET UP FFA'lURE SUMMARy 

Set up feawres are SlDl'DlBrized below in two groups. The first group 
consists of those feawres that must be correctly set for the unit to 
function prop:!rly in a p:irticular enviromnent defined by the power 
source, computer. interface, printer interface, and software of the 
host. The secorrl group consists of those feawres which may be 
arbitrarily changed by the op:!rator to maximize p:!rsonal comfort. 

TABLE 1.3.4 SWI'lCHES SAVED IN FARCM 

SE'ITINGS CONSl'RAINEO BY HOm' EWIRCR100 

FFA'lURE SET UP WPE KEY 'lP CHmiE FEA'lURE 

ANSI/V'.IS2 B 6/" 
ANSWER BlICK MES&'GE B A + Special Sequence 
AU'IO X-oN/X-oFF B 6/" 
BI'IS PER CHARACTER B 6/" 
CHARACTERS PER LINE A/B 9/( 
OCIKJ C 6/" 
LINE/IOCAL A/B 4/$ 
NEW LINE B 6/" 
NUMBER SIGN/BRITISH 

roUND SIGN B 6/" 
PARI'IY B 6/" 
PARI'IY SENSE B 6/" 
rowER B 6/" 
PRINl'ER B I'IS PER 

CHARACTER C 6/" 
PRINl' EXTENl' C 6/" 
PRINl'ER =) HOSl' C 6/" 
PRINl'ER SPEED C 7/&, 8/* 
PRINl'ER PARI'IY C 6/" 
PRll1I'ER PARI'IY SENSE C 6i" 
PRINl' TEmINATION C 6/" 
RECEIVE SPEED B 8/* 
SQ{CLL B 6/" 
TABS A 3/#, 2/@ + CURroR 

roSITION 
TRANS1IT SPEED B 7/& 
WRAP ARQJND B 6/" 
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SWINGS FOR CPEFA'IOR CONVENIENrn 

The unit contains English set ups for the convenience of the ~rator. 
With this feature, it is no longer necessary to refer to a chart to 
determine these switches available in Set Up B. To use this feature, 
position the cursor over any of the 16 blocks available in Set: Up B, or 
12 blocks available in set Up C, and read the switch setting 
immediately to the right of the cursor. The ~rator may also 
determine the switch setting qy noting the underlined attribute. To 
change settings, nerely depress the 6/" key while the cursor is 
positioned above the attribute in question. 

FEA'lURE SET UP WDE KEY 'IO CHm;E FFA'IDRE 

INTENSI'IY 

AU'lO REPEAT 
BACKGRCUND 
CUROOR 
KEY CLICK 
MARGIN BELL 
RESET 
SCREEN Sl\ VER 
SCRCLL 
SMOO'IH OCRa..L SPEED 
'B'K) PAGE CPEFATION 

AlB 

B 
B 
B 
B 
B 

AlB 
C 
B 
C 
C 

UP ARRCW 
IXlVN ARR<W 

6/" 
6/" 
6/" 
6/" 
6/" 
o 
6/" 
6/" 
6/" 
6/" 

IDTE: All features changed by the 6/" key must have the cursor 
properly positioned. 

{ [1J {a - • 
a ; JUMP Ir= .,' !SHIFTEDI 1: ( 

iSCROLL 1; SMOOTH -

, {a ; OFF {a = OFF 

I 
AUTOREPEAT .-- WRAP AROUND 1 = ON I 1 =ON I 

, I SCREEN [0 = DARK BACKGROUND !!.-, NEW LINE [0: OFF 
I I \.1 = LIGHT BACKGROUND :: I l' - ON 

I I I ~ ; I ' {a ; OFF 
I ',CURSOR ~a = UNDERLINE i ,INTERLACE 1 = ON 

M ,1 = BLOCK : ' ' I 
i ;: : (USE WITH GRAPHICS 

I 2m 36:r::D PROCESSOR 4ntr 
1 I ONLYI 

i i 
I , : ; {a = OFF I, L {a = 6a HI ! : , L AUTO xON XOFF 1 _ ON ; , POWE R 1 = f>a HI 
! I : - , I I 
! I I {a - IITf>2 I I {a • 7 BITS 

I ' L- ANSlfIITf>2 - L- BITS PE R CHAR 1 - B BITS , 'L 1 = ANSI : -

I {a - OFF : {a = OFF ! KEYCLICK - L-- PARITY _ 
I 1 = ON 1 - ON 

T SPEED c:::J R SPEEDc::::J 

: {a - OFF (a ; ODD 
L- MARGIN BELL 1: ON -' - PARITY SENSE \.1 = EllEN 

FIGURE 1.3.3 
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DESOUPl'ION OF SET UP B SWI'lCHES - GRWP ONE 

SCt<q.T. 

Scrolling is the vertical rovement of the display to make roan for new 
lines at the top or bottan. When set for Jump Scroll (switch = fil), the 
display "jumps" one full character row at a tine upon conmand from the 
host. When the mst causes a rapid succession of jump &:rolls, the 
display may be difficult to read. Srrooth SCroll (switch = 1) limits 
the nunber of scrolls to six or twelve per secom (depending on the 
nunber chosen in set Up C - see Section 1.11.4), and the vertical 
!OOvanent occurs at a steady rate. To insure that no data is lost when 
smooth scroll is enabled, the unit and host should be synchronized by 
selecting the Auto XON feature which must be supported by the host. 

AmP REPEAT 

When enabled (switch = 1), this feature allows the key to autanatically 
repeat at about 3fil characters per secom after the key has been held 
down for rore than one half secom. The following keys do not auto 
repeat: SET UP, BREAK, ro SCRCLL, TAB, IWIURN, ENrER, and any other key 
when CONrRCL is depressed. 

SCtsEEN 

When enabled (switch = 1), this feature produces a light background 
with dark characters. When the switch is set to fil, light characters 
appear upon a dark background. 

CUROOR 

When enabled (switch = 1), the cursor appears as a block marker. When 
the switch is set to fil, the cursor appears as an underline marker. The 
cursor always blinks for easy identification. 

DESOUPl'ION OF SET UP B bWI'lCHES - GRaJP 00 

MARGIN BfIJ . 

When enabled (switch = 1), a "beep-beep" will srund whenever the 
operator types to the eighth character position from the right margin. 
The margin bell is disabled when the switch equals fil. 
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KEY CLICK 

When enabled (switch = 1), a click will be srunded with each key stroke 
that generates a code from the unit. The click is disabled when the 
switch equals 0. 

ANSI/V'IS2 

The unit can resporn to escape sequences acoording to two different 
standards. The two different modes of response are named ANSI and V'IS2 
for historical reasons. Refer to the Programmer's Section of this 
manual for a oomplete description of the unit response in each node. 
When enabled (switch = 1), the ANSI standard is selected. When the 
switch equals 0, the V'IS2 standard is enabled. The switch must be set 
appropriately for the software of the host. 

AIJ'ID xoWXOFF 

Selection of this feature enables the unit to autanatically send the 
synchronizmg codes XOFF and XON to sUSFend and oontinue transmission 
from the host. Since proper operation of this feature requires tinely 
oooperation from the mst, be sure that the XON!XOFF protocol is 
supported by the host when this feature is enabled (switch equals 1) • 

When AUTO XON!XOFF is enabled, the unit will send XOFF in any of the 
following circumstances: 

1. The intemal buffer is nearly full; 
2. No Scroll key is depressed; 
3. The unit is placed in Set Up Mode; 
4. Coo.trol S is t~d. 

XON is autanatically transmitted when the buffer anpties, the No Scroll 
key is depressed again, an exit is made from Set Up Mode, or Coo.trol Q 
is t~d. See also Section 2.1. When the operator causes XOFF to be 
sent, the On Line/Local··lamps will altemately flash until XON is sent 
by the operator. When the auto XON/XOFF feature is not enabled (switch 
equals 0), XCFF and XON will only be transmitted when the operator 
t~s Control S and Coo.trol Q. 

DESCIUPI'ION OF SET UP B SjI'lCHES - GRaJP WREE 

rouND CHARACTER 

#= - The character sets for the United States and the:. United Kingdom 
differ by one character, the nt" or British Pound" £ "symbol. When 
the switch is ret (1), the UK Prund symbol is used. When the switch is 
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9, the U.S. p:moo symbol is used. 

WRAP ARClJN[) 

When enabled (switch = 1), an attanpt to overfill a line will cause the 
offending character to be placed at the first position on the next line 
down. If the switch equals 9, any attanpt to overfill a line will 
cause the character to override the rightmost display poSition of the 
same line. 

NE.W LINE 

When the new line mode is selected (switch =1), depression of the 
RE'IURN key will cause the codes for carriage return (CR) and line feed 
(LF) to be transmitted. MEl a line feed rode is received, a carriage 
return and line feed fUl'X!tion are performed. When the new line mode is 
reset (switch = 9), the REWRN key transmits only carriage return, and 
receipt or the line feed rode causes only the line feed fUl'X!tion to be 
performed. 

1. 7 DESCRIPl'ION OF SET UP B SWI'lCHES - GRClJP FaJR 

1.7.1 

1.7.2 

When the selection has been made for 8 data bits and no IBrity, the 
eighth transmitted data bit takes on the sign of the J;arity sense bit 
selected in SET UP B for the I/O channel and SET UP C for the printer 
channel. 

PARI'IY SENSE 

If parity has been enabled, the switch determines which method of 
J;arity checking will be anployed by the unit. When the switch equals 
1, even p:lrity is calculated. When the switch equals 0, rod J;arity is 
generated with each transmitted character and verified against each 
received character. If the received character does not have the proper 
J;arity, the character will be rejected and a checkerboard IBttem is 
displayea. If 8 data bits and no parity have been selected, the eighth 
transmitted bit (MSB) takes on the Sign of the PARI'IY SENSE bit (1 = 
nark) • 

PARI'IY 

When enabled (switch = 1), the unit will include a J;arity bit with each 
transmitted character and verify the J;arity of each received character. 
When IBrity is enabled, IBrity sense must be properly set to select 
even or odd J;arity. 
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BI'IS PER CHl\RAcrER 

This feature allCMs the unit to transmit and receive either seven or 
eight bits ~r character. Eight bit operation is selected when the 
switch equals 1. When eight bits are transmitted, the eighth bit is 
sent as a logical 0. If 8 data bits and no p3rity have been selected, 
the eighth transmitted bit (MSB) takes on the sign of the PARI'IY SENSE 
bit (1 = nark). During reception, the eighth bit is igr,..,red. 

roWER 

The display refresh of the unit must be matched to the {:Ower line 
freq\Ency. In the U.S. this switch must be set for 60 Hz (switch = 0). 
For other power srurces of 50 Hz, the switch must be set to 1. 

SET-UP C 
TO e:XIT PRESS "SET-UP" 

,SMOOTH SCROLL SPEED f""t/~ 

: sma 2 (etetetei 3 (eteteI~) 4 &1 

FIGURE 1.8.1 SET UP C 

PRINTER SPEED 9600 
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SEX UP C 

SET UP Mooe nC" is entered by depressing SHIFT 5/% from SE'l'-UP Mode 
"Bn. The SE'!L-UP "Cn display includes 3 groups of 4 switches. The 
"switches n are toggled as in SE'l'-UP mode nBn. The cursor is positioned 
horizontally to the appropriate switch and the 6/" key is used to 
toggle the switch. The switch definition and selected position are 
described above the switch. The SE'!L-UP nCn settings may be ~rrnanently 
stored by ~rforrning a nSl\VEn operation. To exit SE'!L-UP nCn mode to 
SE'l'-UP nAn node, depress the 5/% key. 

To change the printer s~ed, use the 7/& or 8/* key. EaCh keystroke 
selects the next one of 13 speeds. The display indicates the printer 
serial baud of 50, 75, 110, 134.5, 150, 300, 600, 1200, 2400, 4800, 
7200, 9600, or 19,200. Transmit and receive rates for the printer are 
the same. 

.----PRINTER = > HOST:{a = DISABLED 
1 = ENABLED 

PRINTER TEST: {a = DISABLED 
1 = ENABLED 

- PRINT TERMINATION: {a = NONE 
1 = FORM FEED 

PRINT EXTENT: {a = SCROLL WINDOW 
1 = ALL 

3 

,----SCREEN SAVER: {o = DISABLED 
1 = ENABLED 

DIAGNOSTIC MODE: {o = DISABLED 
1 = ENABLED 

TWO PAGE OPERATION (80 COL): {a = DISABLED 
1 = ENABLED 

SMOOTH SCROLL SPEED: {a = SLOW 
1 = FAST 

4 PRINTER SPEED C=:J 

LOCAL ECHO: {a = DISABLED 
1 = ENABLED 

DEVICE REPORT: {a = ESC [? 1; 11 C 
1 = ESC [?1 ;2C 

BITS PER CHAR: {a = 7 
1 = 8 

PARITY: {a = DISABLED 
1 = ENABLED 

'-__ PARITY SENSE: {a = ODD 
1 = EVEN 

CHARACTER RATE {a = UNLIMITED 
TO HOST 1 = LIMITED TO Bacps 

DO NOT PROCESS {a = DISABLED 
X OFFIX ON: 1 = ENABLED 

TRANSPARENCY MODE {o = DISABLED 
1 = ENABLED 

FIGURE 1.8.2 SET UP C bWI'ICHES 



1.9 

1.9.1 

1.9.2 

1.9.3 

1.9.4 
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I>ESOUPI'ION OF Sm' UP C SWI'lCHES - GRQJP ONE 

PIUNrER => HOSJ' 

When enabled, the unit printer port becomes bidir~tional and will 
route all data r~eived from the printer port to the host except XON 
and XOFF. When disabled, this switch causes all data except XON and 
XOFF from the printer to be ignored. This feablre is used when the 
printer contains a keyboard and the operator desires to communicate to 
the host from the pr inter. XON and XOFF are not passed dir~tly to the 
host and are used instead to control transmission between the unit and 
the printer. (This feab.lre will normally be used in conjurx:::tion with 
the auto print mode or printer controller mode described in Section 
2.7.61 and 2.7.62.) 

PRINI'ER TESI' 

When this switch is enabled, data from the keyboard is transmitted to 
the printer for testing the printer channel, printer top of form, tab 
settings, etc. This switch cannot be saved in the enabled position. . 

PRINI' TER1INATION 

When the switch is enabled, a "form feed" (OCH) will terminate each 
"print page" operation. 

PRIm EXTENl' 

This switch signifies that the entire page (switch = 1) or only the 
scrolling window (switch = 0) oonstitute the lines to be printed by a 
"print page" comm:md. 

1.10 DESClUPI'ION OF Sm' UP C 5WI'1CHES - GRQJP '1WO 

1. H'.l PARI'lY SENSE 

If parity has been enabled, this switch determines which method of 
parity checking will be anployed by the unit on the printer port. When 
the switch equals 1, even parity is calculated. When the switch equals 
0, odd parity is generated with each transmitted character to the 
printer and verified against any received characters from the printer. 
If the r~eived character roes not have the proper parity, the 
character is ignored. If 8 data bits and no parity have been selected, 
the eighth transmitted bit takes on the sign of the PARI'lY SENSE bit. 
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1.HJ.2 PABI'lY 

When enabled (switch = 1), the unit will include a parity bit with each 
transmitted character to the printer and veri~ the parity of each 
received character from the printer. When parity is enabled, parity 
sense must be properly set for even or odd p:trity. 

1.10.3 BITS PER CHARACTER 

This switch allows the unit printer port to transmit and receive either 
seven or eight bits ~r character. Eight bit operation is selected 
when the switch equals 1. When eight bits are transmitted, the eighth 
bit is sent as a logical 0 \'ben parity is enabled. With no parity and 
8 bits selected, the eighth bit takes on the sign of the PARI'lY SENSE 
switch. During reception, the eighth bit is ignored. 

1.10.4 .ocOO WDE 

When enabled (switch equals 1), all characters which are transmitted by 
the unit to the host are also processed locally. 

1.11 DESCRIPr'ION OF SET-up C SWI'lCHES - GRalP 'IHREE 

1.11.1 SCKEEN SNVER 

With this switch a1abled, the screen will autanatically blank after 9 
minutes of inactivity. The display will be restored upon receipt of 
any data from the host or depression of any key by the o~rator. A key 
depression which restores the display ooes not cause any rode to be 
transmitted or the character to be displayed. 

1.11.2 DIAGNOSTIC MODE 

Diagnostic mode provides the progranner or systan nanager with display 
tools for oonitoring all significant control lines, the last received 
XOWXOFF stab.ls for the host and printer channels, and input buffer 
"fullnessn• 

When the diagnostic mode is enabled, the 25th display line identifies 
the rontrol lines and statistics to be oonitored. Actual oonitoring 
begins when the user exits from SET-UP mode. "DSRn oonitors pin 6 and 
"ersn oonitors pin 5 of the I/O (host) ronnector indicating nhighn when 
the lines are in the asserted state, and nlow" when not asserted or 
disconnected. During normal full duplex operation, the DSR and CI'S 
levels are not significant for proper operation. The last protocol 
character received, XON or XOFF indicates whether the unit is able to 
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transmit (XON last received) or has been prevented by the mst from 
transmitting (XOFF last received). Similar indicators exist for the 
printer channel for which DTR (see 3.1.3) is monitored. The unit is 
prevented from transmitting to the printer whenever DTR is low. The 
display at the right side of line 25 indicates input buffer nfullnessn 
in bar graph format. There are 8 p:>sitions which fill from left to 
right as the buffer becomes more full. When the first position fills, 
there are between 1 and 31 characters in the buffer. For each 
additional 32 characters in the buffer, the bar graph IOC>ves one 
position to the right. When the input buffer contains 160 or IOC>re 
characters, the bar graph ap~ars in reverse vidao with blink to 
anphasize that there may be a protocol problem, i.e., either auto 
XON/XOFF is not enabled or the host is not resporrling to XON/XOFF. If 
the mffer overflows, a crosshatch symbol is inserted in the data 
strean. To test adherence to the xON/XClFF protocol, snooth scroll must 
be selected while in diagnostic roode. When ~rforming a "SAVE" 
operation, diagnostic mode is disabled. 

1.11.3 00 PAGE CPEWTION 

When enabled, two Iage cp:ration allows the o~rator to select either 
of two p:l.ges in 00 colUllU1 mode to be the active Iage while saving the 
other page for reference. The active Iage is idantified in S~Up mode 
"A" and selected by depressing either Fl or F2. When changing between 
80 and 132 colUllU1 mode, or changing the status of the 2 p:l.ge ot:eration 
swi tch, both p:l.ges are cleared and p:l.ge 1 is selected. See Section 
1.3.11. 

1.11.4 S100IH OCR<LL SPEED 

The ~rator may choose between 2 SIOC>oth scroll s~eds. "Slow" scroll 
IOC>Vt::S the display vertically at a maxiJllllIl rate of 6 lines ~r secom. 
nFast" smooth scroll allows a rate of 12 lines ~r secom. 

1.12 PESCRIPl'ION OF SET-up C SWI'lCHES - GRQJP F<lJR 

1.12.1 TRANSPARENCY WPE 

For software debugging, transp::trenc:y roode allCMs the display of all 
data from the mst including oontrol and escape sequences. Control 
codes are displayea in reverse vidao as n"'n follCMed by the displayable 
character which has the same lCMer 5 bits as the control code in 
question. For example, nESCAPE n is displayed as n'" [". 

When the o~rator leaves transpuency roode, a cross hatch symbol will 
be placed after the last character displayed while .in diaglostic mode. 
When ~rform.ing a nSl\VEn operation, tranSIBrerx:y roode is disabled. 
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1.12.2 lGOORE "XOFF/XONn FRQ\ HOsr 

When enabled, the unit ''lill ignore "XOFF" (OONl'RCL n8") and nXOOn 
(OONl'RCL "0") from the host which woold normally susrend and enable the 
transmission from the lUlit to the mst. The switch setting may be 
saved in the FARCN and facilitates operation of the lUlit under sane 
non-DOC operating systans, ootably IBM and HEWJ:.E:TIL-PACKARD. 

1 .12.3 CHARACl'ER RATE 'lP HOSI' 

Normally, the unit will transmit data as rapidly as possible, limited 
only by the transmit baud rate. Numerous reports, the cursor keys, 
function keys, and the nuneric keyp9.d in application mode send multiple 
character sequences which can be lost by the mst if the host operating 
systan was designed only to accept characters at htmlaIl typing s~ed. 
Typically, this situation· occurs with multiuser or tine sharing systans 
which anploya single processor for all operations. When used on such 
a systan, the lUlit can limit the transmitted character rate to 613 
characters ~r second by enabling this switch. 

1.12.4 DMCE (A'I'I'RIBUTES) REPORr 

In response to a host request for a DE.VlCE REFORI'. (ANSI mode), the lUli t 
can send either of two sequences. nFSC[?l;llc n is the accurate report 
indicating that the terminal posesses printer port and editing 
capability. nESC[?l;2cn indicates no printer port or editing ability. 
Sane older versions of popular software, notably "TEeO" expects the 
latter device rEport and may display errant nc's" when the former 
(accurate) report is given. 
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SFX.'TION 2.B PROOIWH;R INFOItlATION 

2.1 KEYBOARD 

2.1.1 

2.1.2 

2.1.3 

2.1.4 

The keyboard produces the standard ASCII codes associated with each key 
legend. A swmnary of the ASCII codes ap~ars in Section 3.3. All keys 
which are "programmable", or may send non-standard codes, are described 
below. 

BREAK 

Forces, the output channel from the unit to the rost into the spice 
state for .232 seconds. When the BREN< key is depressed Simultaneously 
with the shift key, the spice state is held for 3.5 seconds, to provide 
the long break/disconnect roodern signal. S:imultaneous depression of the 
Cl'RL and BREAK keys causes the answer back message to be transmitted. 

W SCBCLL 

This key altemately sends XOFF and XON when the auto XON and XQFF 
feature has been selected enabling the o~rator to su~nd transmission 
from the host. See Sections 1.2.6, 1.5.4, 2.2. 

REIURN 

This key may send a single code for RE'IURN (BDH) or RE'IURN and LrnE 
FEED (BDH, BAH) depending on the setting of the new line feature. See 
Section 1.6.3. The rost can control the setting of the new line 
feature with a Set/Reset sequence when in q:erating in ANSI Mme. 

KEYBOARD GENERATION OF <DNl'Ra., CODES 

Table 2.1.1 indicates the keys required to generate the 32 ASCII 
cOntrol codes. Cootrol c:xxnbinations not listed in the table cause the 
null code to be transmitted. 



2.1.5 

KE.'YBOARD GENEFl\T10N OF OON.L'RCL COPES 

Key Pressed With 
CrRL Key Down 
(Shifted or 
Unshifted) 

Sp:tce Bar 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
o 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
y 

Z 
[ 
\ 
] 
~ (') 
? (/) 

CURSOR CONl'Ra. KEYS 

Hex Code 
Transmitted 

00H 
01H 
02H 
03H 
04H 
05H 
06H 
(flH 

08H 
09H 
0AH 
o III 
0CH 
0DH 
OElI 
0FH 
10H 
IlH 
12H 
13H 
14H 
ISH 
16H 
'17H 
18H 
19H 
lAH 
1m 
lCH 
lDH 
1m 
IFH 

TABLE 2.1.1 

FlD1ction 
Moononic 

NUL 
SCH 
srx 
ETX 
Em' 
ENQ 
lCK 
BEL 
BS 
HI' 
IF 
VT 
FF 
CR 
so 
SI 
DLE 
DCl or XON 
DC2 
DC3 or XOFF 
DC4 
Nru< 
SYN 
ETB 
CAN 
EM 
SUB 
ESC 
FS 
GS 
RS 
US 
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The four arrow keys will transmit three different sequences, depending 
on the current state programmed into the unit. Table 2.1.2 summarizes 
the possible cursor control key sequences. 



2.1.6 

Cursor Key 
(Arrow) 

Up 
D<Mn 
Right 
Left 

ADXlLlARY KEYPAD 

V'1S2 
MQde 

ESC A 
ESCB 
ESCC 
ESCD 

ANSI Merle with Cursor 
Key Mode Reset 

ESC [ A 
ESC [ B 
ESC [ C 
ESC [ D 

TABLE 2.1.2 
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ANSI Merle with Cursor 
Key Mode. Set 

ESC 0 A 
ESC 0 B 
ESC 0 C 
ESC 0 D 

The rightmost 18 keys oonsti tute the Auxiliary Keypld. Cerles sent from 
the Auxiliary Keypld deperrl upon the key, whether the terminal is in 
ANSI or V'IS2 roode, and whether the Auxiliary Keypld nUIreric mode or the 
Auxiliary Keypld application mode is in effect. The appropriate keypid 
code sequences are listed in Table 2.1.3. Ncne of the keys in the 
Auxiliary Keypld are Affected by CAPS lOCK or OONl'RCL, and only f1 
through f4 are affected by SHITT (see Section 1.2.4) • 

OOTE: To enter or exit the Ag>lication mode, see Sections 2.7.25 and 
2.7.26. 

AUXILIARY KEYPAD fiDES 

V'I52 Keypld V'I52 Keypld ANSI Keypld ANSI Keypld 
Key Numeric Mode Ag>lication Mode Numeric Mode AWlication Mode 

0 0 ESC ? P 0 ESC 0 P 
1 1 ESC ? q 1 ESC 0 q 
2 2 ESC ? r 2 ESC 0 r 
3 3 ESC ? s 3 ESC 0 s 
4 4 ESC ? t 4 E.c:,c 0 t 
5 5 ESC ? u 5 ESC 0 u 
6 6 ESC ? v 6 ESC 0 v 
7 7 ESC ? w 7 ESC 0 w 
8 8 ESC ? x 8 ESC 0 x 
9 9 ESC ? Y 9 ESC 0 Y 

ESC ? m ESC 0 m 
, , ESC ? 1 , ESC 0 1 
• • ESC ? n ESC 0 n 
ENI'ER same as [RE'IDRN] ESC ? M same as [RE'IDRN] ESC 0 M 
F1 ESCP ESC P ESC 0 P ESC 0 P 
F2 ESCQ ESCQ ESC 0 Q ESC 0 Q 
F3 ESCR ESC R ESC 0 R ESC 0 R 
F4 ESCS ESC S ESC 0 S ESC 0 S 

TABLE 2.1.3 



2.1.7 KEYBOARD DISABLE 

The progranner nay restrict keyboard transmission by controlling the 
auto repeat capability with ANSI SET/RESET sequences, or by disabling 
transmission completely from the unit with the XQFF control code. 
r1hile disabled from transmitting, the unit nay still send the 
synchroniZing codes XON and XOFF to the mst as necessary. Although no 
characters will be transmitted from the keyboard, up to six characters 
may be buffered. When the buffer fills, the keyboard locked lamp will 
illmninate, and further keyboard activity will be ignored. The 
keyboard will unlock when transmission to the mst is resumed due to 
receipt of XON code and stbsequent emptying of the keyboard mffer, or 
due to entering SET UP Merle. The SET UP key, since it furx::tions 
locally, is not disabled when the keyboard locked lamp is on. Entering 
SET UP clears the keyboard hlffer imnediately. The keyboard hlffer nay 
fill as evidenced by the keyboard locked lamp even when the host has 
not sent XOFF if the ~rator is typing faster than the channel 
capa.Cl.ty. This circumstance is probable only when the transmission 
rate is 75 baud. 

2.2 XON/XQFF PRarro:L 

The unit can receive data at ~eds up to 19,299 baud. Since sane 
control sequences cannot be executed as quickly as they nay be 
received, the incoming data is buffered and processed on a first in 
first rut basis. To prevent the possibility of buffer overflow, the 
unit sends XOFF to the host when the 256 character buffer becomes half 
full, and then sends XON when only 32 characters ranain in the buffer 
if the auto XON/XOFF feature has been enabled. The mst must pranptly 
susp:md transmission upon receipt of XOFF until XON is received. To 
calculate the naximum time available to the mst to suspend 
transmission, use the following formulas: 

Nmnber of Characters to Overflow: N = 128 - [3 X (receive/transmit 
s~ed)] 

Time to Respond to XOFF = N X (bits/character + x + y)/receive ~ed 

Where x = f'J p:lrity disabled; 1: parity enabled 
Where y = 2 for receive ~ed > 119; 3 otherwise 

This is a worst case calculation. Sane additional time is available to 
the host as characters are ranoved from the buffer and processed. For 
a quick calculation, the time to respom to XOFF can be approxinated to 
within a factor of 2 by 1,99f'J/receive ~ed (secoms). For example, at 
19,2f'Jf'J baud, the mst should respom within Sf'J milisecoms. 

Software which does not support the XON/XOFF prot<xol can still use the 
unit provided that smooth scroll is not enabled and the printer port is 
not used. 
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2.3 SPECIAL GRAPHICS 

When nSpecial Graphicsn character set is selected, the display 
representation for the hex codes SF through 7E will appear according to 
Table 2.3.1. 

SPECIAL GRAPHICS 

He:.: US or UK SI"ecial Gral"hics He:·: US or UK SI"ecial Gral"hics 
Lode [lisl"la~ [lispla~ Code [lispla~ [lispla~ 

~:;FH Bl ar.!". I>FH 0 Horiz. Line-Scar. 1 
I>OH \ • [I i an.or.d lOH p Horiz. Line-Scan 3 
61H 

.. , 
Checke r'boa rd 7:lH 0 Horiz. L iroe'-Scan 5 a 

62H b H Horizor.tal Tab l2H r Horiz. Lir.e-Scan 7 T 

63H c 'r Forll. Feed l3H s Horiz. Line-Scan 9 -
64H d ( 

Ca r' r i age RetlJrr. l4H t ~ Left • T· R 

f>SH e ~ Lir.e Feed 75H 'J i Right • T· 
f,6H f 0 [legree S~n.bol l6H Botton. • T· V ..L 

<'>7H 9 ± F·lus/Mir.lJs 1'7H w T Tol" • T· 
f,SH h ! New Lir.e lFlH :.{ I Vertical Bar 
69H v Vertical Tab 79H ~ ~ Less T han/Eo'Ja 1 To r 
f..AH j J Lower-Rlght Corner lAH z ~ Greater Than/EGIJ<31 To 
f>BH 1<. 1 UI"per-Right Co rne r' lBH { n Pi 
6CH 1 Upper-Left Cor·r.er· lCH ~ Not EO'Ja 1 To 
tJJ:lH II. Lower-'Left Corner lTiH } 

~ UK POlJnd Sign 
f>EH n t Crossir.g Li r.es lEH Centered [lot 

TABLE 2.3.1 

2.4 ClPEMTING WOES 

The unit operates in either V'.IS2 or ANSI modes. The two IOOdes differ 
principally by the response to escape sequences, i.e., oorrarands from 
the host which begin with the codes ESC. Operation in V'.IS2 node alloos 
the unit to be compatible with the large wealth of existing software 
written for a V'IS2 envirorunent. In the ANSI mode, the unit resporrls to 
a slDset of ANSI X3.41-1974 and X3.64-1977 which are expected to become 
the predaninant fonnat for terminal corrmand sequences. NS>I software 
should be written to operate in ANSI mode. Terminal cormnands for ANSI 
and V'IS2 IOOdes are listed in Section 2.7 and 2.8 respectively. 

2.S mNl'RCL a:mE RESPONSE 

The unit respoms to Cmtrol Codes (~~H-01FH) identically in both V'IS2 
and ANSI modes. The responses are listed in Table 2.5.1. Control 
Codes may be enbedded within Escape sequences, and will be processed as 
soon as they are encountered by the unit. 
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OONrRCL roPE RESPONSE 

CONrR<L 
CHARAcrER 

NUL 

ENQ 

BEL 

BS 

LF 

vr 

FF 

CR 

SO 

SI 

XON 

XOFF 

CAN 

SUB 

ESC 

COPE 

05H 

07H 

08H 

09H 

0AH 

0IE 

OCH 

ODH 

am 

OFH 

IlH 

13H 

18H 

lAB 

lIE 

HEX 
unit RESPONSE ANSI OR V'IS2 IDPE 

Ignored 

Transmit answerback message. 

Sound bell tone. 

Move the cursor to the left one character 
position, unless it is at the left margin, 
in which case no action occurs. 

Move the cursor to the next tab stop, or 
to the right margin if no further tab 
stops are present on the line. 

This code causes a line feed or a new line 
o~ration. (See Section 1.6.3) 

Interpreted as LF. 

Interpreted as LF. 

Move cursor to left margin on the current 
line. . 

Select Gl character set, as defined by 
"ESC) n sequence. 

Select G0 character set, as def ined by 
"ESC ( n sequence. 

Causes tenninal to resume transmission. 

Causes terminal to stop transmitting all 
codes except XOFF and XON. 

If sent during an escape or control seqtEnce, 
the seqtEnce is irrarediately tenninated and 
not executed. 

Interpreted as CAN. 

Introduces an escape sequence. 

TABLE 2.5.1 
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2.6 ANSI FORiAT 

roTE: A brief but restricted description of the ANSI format applicable 
to the unit foll<»ls. Canpleteness and generalization have been 
sacrificed in deference to expedience in discussing the standard in 
order to provide only the information necessary to progran the unit. 
Persons interested in the complete ANSI standard may obtain copies by 
writing to: 

Sales Department:. 
American National Standards Institute 
1430 Broadway 
New York, New York 10018 

All commands begin with ESCAPE (lPlI) which terminates any previously 
started but incomplete Cannand Sequence. The swsequent characters 
which are part of the corrarand are not displayed. Display reswnes after 
a complete corrarand has been assembled. There are two basic cOITIrranc1 
forms: 

1. The first form consists of one or two characters other than 
"[n whiCh follow ESC and uniquely define a command. Within 
the set of valid Escape Sequences, the value of the first 
character unrunbiguously indicates whether a swsequent fDnal 
character is required to complete corrarand, or whether the 
first character is the final character of the command 
sequence. 

Examples: A) Cannand: NEXT LINE 

ESC E IPlI, 45H 

Escape Final 
Character Character 

Hexadecinal 
Representation 

B) Cannand: DOUBLE WIDE LINE 

ESC 6 1m, 23H, 36H 

Escape Intermediate Final Hexadecimal 
Character Character Character Representation 

2. In the seCooo corrarand form, ESC is followed by " [" • The 
character Fair is called the "Control Sequence Introducer, 
CSI". Following the CSI are 0 or rore paraneters separated by 
semicolons and terminated by a final character. For the unit, 
the parameters consist of decimal nurrbers formed by strings of 
o or rore ASCII digits and the final character is alphabetic. 
The parameters may be "selective" or "numeric". 
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SELOCTIVE PARAMETERS (Ps) are used to select individual 
subfunctions within a selected list and must be chosen from a 
limited set appropriate for the conmand. NUMERIC PARAMETERS 
(Pn) explicitly represent a nunber and are valid within the 
range 0 to 249. 

Examples: A) (l)MMl!ND: Move the active (cursor) position 
to the right 15 places. 

ESC 

CSI 

15 

PN 

C 

Final 
Character 

lER, SER, 3lH, 3SH, 43H 

Hexadecinal 
Representation 

B) (l)MM1\ND: Clear lamps 1-4; illuminate lamps 
1 and 3. 

Deliminiter 

ESC' [ 0;1;3 q lER, SER, 3OB, 3ER, 3lH, 3ER, 33H, 7lH 

CSI Ps Final 
Character 

Hexadecinal 
Representation 

In general, a control sequence with several selective 
parameters is functionally equivalent to several control 
sequences, each with one selective parameter. The same 
results as the control sequence of exarnble B) above could be 
acoompllshed by: 

ESC [0qESC [lqESC [3q 

or: ESC [ ;1;003q 

or: ESC [qESC[1;3q 

The following section describes each escape sequence valid for the 
unit in ANSI mode. A sunurary is presented in Section 2.9.1. 



2.7 

2.7.1 

2.7.2 

2.7.3 

2.7.4 

ANSI mNrRCL SEWWCES 

CUROOR POSITION REPORr 
ESC [Pn; J:'IlR 
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This sequence reports the active (cursor) IX>si tion of the unit to the 
host by means of two nuneric p:lraneters (Pn), the first ~cifying the 
line and the secom ~cifying the colLmll'l. 

The nunbering of lines depems on the state of the Origin Mode. 

This mNl'RCL sequence is solicited by a Device Status Report sent from 
the host. (See Section 2.7.8.) 

CURSOR BOCKWARD 
ESC[PnD 

This sequence IOOves the active (cursor) position to the left as 
determined by tt.2 nuneric p:lraneter. I.e., if the value represented by 
the paraneter value is N, the cursor is moved N spaces to the left; if 
zero or 1, the cursor is moved one spice to the left. When attanpting 
to move the cursor beyorrl the left margin, the cursor stops at the left 
margin. 

CURSOR OCWN 
ESC[PnB 

This sequence IOOvef? the active (cursor) position oownward without 
altering the colLmll'l position. The distance IOOved is determined by the 
numeric p:lrameter; i.e., if the p:lraneter value is N, the cursor is 
moved N lines oownward, if zero or 1, the cursor is moved one line 
downward. When attanpting to move the cursor below the bottan margin, 
the cursor stops at the bottan nargin. 

CURSOR FOItiARD 
ESC[PnC 

This sequence IOOves the active (cursor) position to the right as 
determined by the llUIIeric p:lraneter. I.e., if the p:lraneter value is 
N, the cursor is moved N spaces to the right, if zero or 1, the cursor 
is mOVed one spice to the right. When attanpting to move the cursor to 
the right of the right margin, the cursor stops at the right margin. 



2.7.5 

2.7.6 

2.7.7 

2.7.8 

CURSOR POSITION 
ESC [Pn;PnH 
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This sequence moves the active (cursor) position to the position 
determined by two parameter values, the first speci~ing the line 
position and the second speci~ing the colUIm position. A value of 
zero or 1 in the first parameter places the cursor in the first line; 
a value of zero or 1 in the second parameter places the cursor in the 
first column. S:imilarly, a paraneter sequence of 15; HI will rove the 
cursor to line 15, colUIm 10. The default coooition, with no 
parameters present, e.g. ESC[H, is equivalent to a lDME COInITaIld, and 
the cursor will rove to the top left corner of the screen, or line 0, 
column 0. 

The numbering of lines depends on the state of the Origin Mode. See 
2.7.28. 

CURSOR UP 
ESC[PnA 

This sequence roves the active (cursor) position upward without 
altering the colUIm IX>sition. The distance roved is determined by the 
numeric paraneter; i.e., if the parameter value is N, the cursor is 
moved N lines upward, if zero or 1, the cursor is moved one line 
upward. When attanpting to move the cursor above the top nargin, the 
cursor stops at the top margin. 

DEVICE ATIRIBUTES 
ESC[Pnc 

1. A CONTROL sequence with either no paraneters or a parameter of 0 
is sent by the host to the unit requesting the unit to identi~ 
itself. 

2. The unit response to this request is as follCM's: 

IDENl'IFICATION 

unit No Options 

DE.VICE Sl'AWS RFPORI' 
EOC[PsR 

EESIDNSE 'lO wsr 

ESC[?1;2c or ESC[?l;llc 

, The general status of the unit is requested and reported according to 
the follCM'ing selective parameter (Ps): 



2.7.9 

PARAMETER 

3 

5 
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PARAMETER MEANThG 

. Response from unit-Ready, No 
malfunctions detected (default). 

Response from unit 
-Malfunction--retry 

Command from host-Please report 
status (using a DSR control sequence) 

A DSR with a paraneter value of 0 or 3 is always sent as a response to 
a DSR from the host with a paraneter value of 5. 

6 

ER&SE IN DISPLAY 
ESC[PsJ 

Command from host-Please report active 
position (using a Cl'R control 
sequence). (See Section 2.7.1) 

This sequence erases sane or all of the characters in the display as 
determined by the parameter. Any complete line erased by this sequence 
will return that line to single width mode. 

PARAMETER 

1 

2 

PARAMETER MEANIW 

Erase from cursor position to the end 
of the screen (default) 

Erase from the start of the screen to 
and including the cursor position 

Erase all of the display-all the lines 
are erased and changed to single-
width. The cursor does not move. 

2.7.10 EPASE IN LINE 
ESC[PsK 

This sequence erases same or all of the characters in the active line 
as determined by the parameter. 

PARAMETER 

1 

2 

PARAMETER MEiANINi 

Erase from the cursor position to the 
end of the line, inclusive (default). 

Erase from the start of the line to 
and including the cursor position. 

Erase all of the line. 



2.7.11 lDRIZONI'AL TABUIATION SET 
ESCH 
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This sequence sets one horizontal stop at the cursor column position. 

2.7.12 OORIZONrAL AND VERl'ICAL POSITION 
ESC [Pn;Pnf 

This sequence IOOves the active (cursor) position to the position 
determined by two parameter values, the first specifying the line 
position and the secom s~cifying the column tx>sition. A value of 
zero or 1 in the first parameter places the cursor in the first line; 
a value of zero or 1 in the secom pirameter places the cursor in the 
first column. S.irnilarly, a parameter sequence of 15;lrIJ will IOOve the 
cursor to line 15, column lrIJ. ~ default comition, with no 
parameters present, e.g. FSC[f, moves the cursor to the HOME position. 
The nunt>ering of lines and columns depends on the reset or set state of 
the Origin Mode. See 2.7.28. 

2.7.13 INDEX 
ESCD 

This sequence causes the cursor to nove downward one line without 
changing the column position. If the cursor is at the bottan nargin, a 
scroll up is performed. 

2.7.14 LINE FEED/NE.W LINE moE 
set Mode:ESC[2r1Jh 
Reset Mode:ESC[2rlJl 

The Reset Mode control sequence, e.g. ESC[2rlJl, causes the cursor to 
move vertically, and the RE'IURN key (CR) to send the single code m. 
The set Mode control sequence, e.g. ESC[2r1Jh, causes the cursor to nove 
to the first position of the follCMing line, and causes the RE'IDRN key 
to send the two codes (CR,LE'). The state of this option upon power up 
is detennined by a nswitch" setting. See Section 1.6.3. 

2.7.15 NEXT LINE 
ESC E 

This sequence causes the active position to move to the first position 
on the next line downward. If the active position is at the bottan 
margin, a scroll up is ~rformad. 



2.7.16 soom ALIGNMENI' DISPLl\Y 
ESC#S 
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The conunand fills the entire screen area with up~rcase E's for screen 
focus and alignment. This corrnnand is used by Micro-Term IIEnufacturmg 
persormel. 

2.7.17 ANSI/V'IS2 roPE 
Set Mode: WA 
Reset Mode: ESC[?21 

The Reset Mode control sequence, e.g., ESC[?2l, causes only V'IS2 
compatible escape sequences to be interpreted and executed. The Set 
Mode control sequence causes only ANSI "compatible" escape and control 
sequences to be interpreted and executed. See Section 2.S .15. 

2.7.lS AP'IP REPEAT Jvt)PE 
Set Mode: ESC[?Sh 
Reset Mode: ESC [?Sl 

The Set Mode control sequence alloos certain keyboard keys to 
auto-repeat. The Reset Mode control pequence causes no keyboard keys 
to auto-repeat. 

2.7.19 AUTQWRAP MOPE 
Set Mode: ESC [?7h 
Reset Mode: ESC[?71 

The Set Mode control sequence, e.g., ESC [?7h, cause any displayable 
characters received when the cursor is at the right margin to adv.ance 
to the start of the next line, ~rforming a scroll up if required and 
permitted. The Reset Mode control sequence, e.g., ESC[?7l, cause these 
characters to overwrite any previous characters at the right margin 
without advancing the cursor. 

2.7.29 CURSOR KEYS roPE 
Set Mode: ESC [?Ih 
Reset Mode: ESC [?II 

This mode is only effective when the terminal is in keypid application 
mode and the ANSI/V'IS2 node is set. Urrler these coooitions, the Set 
Mode control sequence will cause the four cursor f~tion keys to send 
application f~tions. The Reset Mode control sequence will cause the 
four cursor f~tion keys to send ANSI cursor control conunands. See 
Section 2.1.5. 



2.7.21 COLUMN MODE 
Set Mode: ESC [?3h 
Reset Mode: ESC[?31 
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The Set Mode control sequence will allCM a maximum of 132 columns on 
the screen. The Reset Mode control sequence will allCM a maximum of 80 
columns on the screen. 

2.7.22 DOOBLE HEIGHT LINE 
Top Half: ESC#3 
Bottan Half: ESC#4 

The line containing the cursor becomes the top or l:x>ttan half of a 
double-height, double-width line, as detennined by the control 
sequences. In order to insure full double-height characters, the 
control sequences must be used in Plirs on adjacent lines, and the same 
character output must be sent to l:x>th lines. If the line was 
single-width, single-height, all characters to the right of the center 
of the screen are lost. If the cursor is located to the left of the 
center screen, it will remain in the same character position; if the 
cursor is to the right of the center screen, it is moved to the right 
margin. 

2.7.23 DOUBLE=WIDTH LINE 
ESC#6 

This sequence causes the line that contains the cursor to become 
double-width, single-height. If the line was single-width, 
single-height, all characters to the right of the center of the screen 
are lost. If the cursor is located to the left of the center screen, 
it will remain in the same character position; if the cursor is to the 
right of the center screen, it is moved to the right margin. 

2.7.24 IDENI'IFY TERlINAL 
ESC Z 

This sequence causes the same response as the ANSI DEVICE ATffiIBUTES. 
This sequence will not be supp:>rted in future tenninals, therefore the 
ANSI device attributes cornm:md sequence should be used by any new 
software. 

2.7.25 KEYPAD APPLICATION WDE 
ESC = 

The auxiliary keYPld keys and cursor control keys will transmit control 
sequences as defined in Sections 2.1.5 and 2.1.6. 



2.7.26 KIlfPAD ~C MODE 
ESC > 
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The auxiliary keyt:ad keys will send ASCII codes correspoming to the 
characters on the keys. The cursor control keys will send cursor 
controls. 

2.7.27 LOAD LEOS 
ESC[Psq 

Load the four progrannable LED's on the keybo,:.'rd acoording to the 
selective parameter(s). 

PARAMETER PARAMETER MEANlN3 

~ 
1 
2 
3 
4 

Clear LED's Ll through L4 
Light Ll 
Light L2 
Light 13 
Light L4 

The LED numbers are indicated on the keyboard. 

For example: If the programrrer wishes to light Ll and 13, the 
following sequence should be used: ESC[1;3q. To then extinguish Ll 
and 13, and light only L2, use the following: ESC [~; 2q. 

2.7.28 ORIGIN WDE 
Set Mode: ESC [?6h 
Reset Mode: ESC [?6l 

The Set Mode control sequence, e.g., ESC[?6h, causes the origin (home) 
to be at the u~r left character position within the margins. Refer 
to SET 'lOP AND oor:IQ1. MARGINS. Once margins have been defined, the 
line and column rumbers are relative to those margin settings. The 
cursor is not allowed to be positioned outside the margins. 

The Reset Mode control sequence, e.g., ESC[?6l, causes the orig.in 
(home) to be at the upp:!r-left character position on the screa1 (column 
1, line 1). If margins have been set (refer to SET 'ffP AND BO':rnM 
MARGINS), the line and oolumn rumbers are independent of these 
settings. The cursor may be positioned outside the margins with a 
cursor position or horizontal and vertical position control. 

The cursor is moved to the new horne position when this mode is set or 
reset. 

Lines and oolumns are nunbered oonsecutively, with the origin (mroe) 
being line 1, colunm 1 (up~r left character ~sition) • 
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2.7.29 RESTORE CURSOR 
ESC 8 

This sequence causes the previously saved cursor position, grcphic 
rendition, and character set to be restored. Refer to SAVE CURSOR. 

2.7.30 SAVE CURSOR 
ESC 7 

This sequence causes the cursor position, graphic rendition, and 
character set to be saved. Refer to RESl'ORE CURSOR. 

2.7.31 SCROLLING MODE 

2.7.32 

Set Mode: ESC[?4h 
Reset Mode: ESC[?41 

The Set Mode control sequence, e.g., ESC[?4h, causes the scroll to be 
"smooth" at a rnaxillll.ln rate of six or twelve lines per secorrl (see 
Section 1.11.4). The Reset Mode control sequence, e.g. FSC[?4l, causes 
the scroll to "jump" instantaneously. 

SCREEN roPE 
Set Mode: 
Reset Mode: 

ESC[?5h 
ESC[?51 

The Set Mode control sequence, e.g., ESC[?5h, causes the screen to be 
white with black characters. The Reset Mode, e.g., ESC[?51, causes the 
screen to be black with white characters. 

2.7.33 SET 'lW AND J3OTI(M MARGINS 
ESC [Pn;Pnr 

This oontrol sequence selects the top and botton rrargins to define the 
scrolling region. The first nuneric p:lrameter in the control sequence 
refers to the first line in the scrolling region; the secorrl nuneric 
p:lrameter refers to the botton line in the scrolling region. Default 
is the entire screen, i.e., m rnargin~ the entire screen will scroll. 
The minimum size of the scrolling region allowed is two lines, i.e., 
the toprnargin (line nunber) must be less than the botton rrargin (line 
nunber). The cursor is placed in the home position. Refer to ORIGIN 
roDE. 

2.7.34 SIWI.E-WlDTH LINE 
ESC#5 

This oontrol sequence causes the line containing the cursor to become 
single-width, single-height. The cursor ranains at the same character 
position. This is the default corrlition for all new lines on the 



screen. 

2. 7 .35 REVERSE INDEX 
FSCM 

Page 4'" 

This control sequence causes the cursor to move to the same horizontal 
position on the preceding line. If the cursor position is at the top 
margin, a scroll chwn is ~rformed. 

2.7.36 RESET '1P INITIAL Sl'ATE 
ESC c 

This control sequence resets the unit to its initial state, i.e. the 
state it has after it is p:>wered on. This sequence also causes the 
execution of the power-up self-test. 

2.7.37 RESET MODE 
FSC[?Ps;Ps; ••• ;Psl 

This control sequence resets one or roore private unit modes as defined 
by each selective :plraneter in the :plraneter string. Each rode to be 
reset is S{:ecified by a separate parcrneter. Refer to SET IDDE. 

2.7.38 SET MODE 
FSC[?Ps; ••• ;Psh 

This control sequence sets one or rore private unit modes as defined by 
each selective :plrcrneter in the paraneter string. Each mode to be set 
is ~cified by a separate paraneter. A mode is oonsidered set until 
it is reset by a Reset Mode control sequence. Refer to RESET IDDE. 

PARAMETER roDE FillP'ION "SETn nRESETn 

1 Cursor Key Af.plication Cursor 
2 ANSI/V'IS2 ANSI V'1S2 
3 Column 132 80 
4 Scrolling Srcooth JLmq? 
5 Screen Reverse Normal 
6 Origin Relative Absolute 
7 Auto Wrap Enabled Disabled 
8 Auto Repeat Enabled Disabled 

31 2 pages (80 Col) Enabled Disabled 

All other paraneters are ignored. 
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2.7.39 SE[,OC'T CHABAcrER SET 

The appropriate G0 and Gl character sets are designated from one of the 
five possible character sets. The G0 character set is enabled by the 
code SI (0FH), while the Gl character set is enabled by the control 
code SO (0EH). 

G0 SE'IS Gl SE'IS 
SIDUENCE SEaJENCE l1EANnKi 

FSC(A ESC) A United Kingoom Set 
ESC(B ESC)B ASCII set 
ESC(0 ESC) 0 Special Graphics 
ESC (1 ESC) 1 Alternate Character ROM 

Standard Character Set 
ESC(2 ESC) 2 Alternate Character ROM 

Special Graphics 

The United Kingoom and ASCII sets conform to the "ISO intemational 
register of character sets to be used with escape sequences". The 
other sets are private character sets. S~cial Graphics means that the 
graphic characters for the codes 6F Hex to 7E Hex are replaced with 
other characters (see Table 2.3.1). When a. ~cified character set is 
enabled through the use of the Select Character Set codes SI or SO, 
that character set will be used until another Select Character Code (SI 
or SO) the "restore cursor" (2.7.31) comrrand is received, or the 
operator chooses another page (St!e Section 1.3.11) • 

2.7.40 SELECT GRAPHIC RENP[TION 
ESC[Ps; ••• Psn 

This control sequence enables the graphic rendition as ~cified by the 
parameter(s). All characters transmitted to the unit following the 
control sequence are rendered according to the ~cified parameter(s) 
until the next occurrence of a Select Graphic Rendition control 
sequence. 

PARAMETER PARAMETER l1EANThXi 

o Attribute Off (Default) 
1 Bold or Increased intensity 
4 Underscore 
5 Blink 
7 Negative (reverse) linage 
All other paraneter values are ignored. 



2.7.41 TABULATION CLEAR 
ESC[PSJ 
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This oontrol code sequence causes tabs to be cleared as ~cified by 
the nuneric Plraneter. Default value is 0. 

PARAMETER 

3 

PARAMETER MEANING 

Clear the hor izontal tab stop at the 
active column position. 

Clear all horizontal tab stops. 

All other paraneter values are ignored. 

2.7.42 00 PAGE CPEPATlON 
Set Mode: ESC [?3lh 
Reset Mode: ESC [?3ll 

The Set Mode control sequence allows the "select Plge 1" and "select 
tage 2" (2.7.70) conmands to operate when in 80 colLmln mode. When 
reset, the conmands are ignored. 

2.7.50 ANSI mDE EDITING <X>MMANPS 

2.7 .51 DEIBrE CHAEAcrER 
ESC[PnP 

Pn characters on a single line are ooleted, beginning with the 
character at the current cursor position. Undeleted characters to the 
right of the cursor are moved to the left to occupy the deleted 
character sPlce. 

2.7.52 DELETE LINE 
ESC[PnM 

Pn lines are ooleted from the display beginning with the line 
containing the cursor. Only lines within the scrolling region can be 
deleted. UndeletErl lines below the cursor are moved up to occupy the 
deleted row spice. Each row of the resulting spice at the bottan of 
the window takes on the graphic rendition (viooo attributes) of botton 
row of the window. 

2.7 .53 INSEm' LINE 
ESC[PnL 

Pn lines are inserted before the row containing the cursor. Only lines 
within the scrolling region can be affected. The cursor line and those 
which are below it and within the window are moved rown to create the 
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space for the inserted lines which take on the vid:!o attributes of the 
cursor line. 

2.7.54 INSER['ION/REPIACEMENT IDPE 
Enter Insertion Mode: ESC[4h 
Exit Insertion Mode: ESC[41 

The control sequence causes the unit to enter the insertion node and 
illuminate L3 on the keyboard LEDs. While the insertion mode is 
active, all received characters are placed at the cursor position, all 
characters from the cursor to the right margin are shifted to the right 
by one character, and the rightmost character is lost. The Exit 
sequence causes 13 to be extinguished and all received characters to 
overwrite the preexisting character at the cursor position. This IOOde 
is also called replacement node and is the normal node of operation 
upon power up of the unit. 

2 .7.60 ANSI roDE PRINl'ER OPEPl\TION 

There are 2 print modes and 2 print commands. If either IOOde is 
entered, it must be terminated before selecting another node or issuing 
a print command. Any non-displayable characters (special grcphics) are 
converted to sp;tces before transmission to the printer. Trailing 
sJ;aces are not transmitted and transmission of each line ends with CR 
(IilDH) and LF (0AH). Dooble height rows are transmitted as two 
identical single height rows. Double width rows are transmitted as 
single width. The printer may control data transmitted from the unit 
by lCMering DTR (pin 20) or sending XOFF. Transmission to the printer 
is resumed when Dl'R becomes high or XON is received from the printer. 

2 • 7 .61 AU'ID PRINI' IDDE 
Enter: ESC[?5i 
Terminate: ESC[?4i 

Auto-print mode may be initiated or terminated by the operator by 
depressing "CONTroL ENl'ER/PRINl''' or by the host with the listed control 
sequences. While in the auto-print mode, the unit transmits the 
contents of the cursor line to the printer whenever a linefeed function 
is performed. 

2. 7 .62 PRINl'ER CONrR<LT.ER IDPE 
Initiate: ESC[5i 
Terminate: ESC[4i 

Printer controller mode causes all data received by the unit to be sent 
to the printer without being displayed. If no printer is attached or 
the printer is not ready and was not ready when the unit was powered 
up, data d:!stined for the printer is displayed. No characters of the 
command to exit printer controller IOOde are passed to the printer. 



2.7.63 PRINT LINE 
ESC [?li 

The line containing the cursor is Pissed to the printer\' 

2.7.64 PRINT PaGE 
ESC[i 
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Data representing the entire p:lge is sent to the printer upon ra::eipt 
of this conunand. Tb:! Pige nay ronsist of the entire display or b~ 
restricted to the scrolling region (see Sections 1.9.4, 2.7.65). A 
formfeed code will follow the Pige data if selected (see Sections 
1.9.3, 2.7.66) • 

2.7.65 PRINT mEN!' 
Set: ESC [19h (Full Screen) 
Reset: ESC [191 (Scrolling Window) 

When the print extent mode is set, all characters of the display are 
transmitted during the execution of a p:lge print comnand. With the 
print extent mode reset, only the characters within the scrolling 
window are transmitted. 

2.7.66 PRINT TERlINATION CHARACTER WPE 
Set: ESC[18h (Form Feed) 
Reset: ESC [181 (Nme) 

With the print termination character mode set, a form feed (0CH) is 
added to the erXJ of the data destined for the pr inter in response to a 
nprint pagen cormrand. When the IOOde is reset, no extra characters are 
transmitted. 

2.7.67 PBINrER srA'lUS REPORr 

Before issuing a print command, the oost may request a report from the 
unit to verify that the printer is qlerational. Verification of the 
printer stab.Is minimizes the risk that an inoperable printer will cause 
the uni t to send XOFF to the oost and su~nd processing of new da. ta 
until the printer becomes operable. 



Fmg'ION REWESl'IRFSroNSE SEWWO:: 

Host requests printer status ESC [?15n 

Response: Printer ready ESC [?Hln 

Response: Printer tanporarily 
not ready (DTR low now, but was 
high during power up tests) 

Response: No pr inter (DTR is low 
and was low dur ing power up tests) 

2.7 .70 PAGE SELECTION 

ESC[?lln 

ESC [?l3n 
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When in 80 column mode and with 2 page operation enabled (2.7 .38), the 
host can select either of 2 pages for display. Each page rraintains its 
own cursor position and character set definitions. Changing between 80 
and 132 ex>lumn mode erases both pages and forces page 1 to be selected 
when 80 column mode is restored. 

2.7.71 SELECT PAGE 1 
ESC [V 

Selects page 1 when in 00 ex>lumn mode and 2 page operation is enabled. 

2.7.72 SELECT PAGE 2 
ESC[U 

Selects page 2 when in 80 ex>lumn mode and 2 page operation is enabled. 



2.8 

2.8.1 

2.8.2 

2.8.3 

2.8.4 

2.8.5 

2.8.6 

2.8.7 

V'IS2 OONl'RCL SEOOENCES 

QJRSQR UP 
ESC A 
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This control code sequence moves the cursor upward one position without 
altering the rorizontal position. When attanpting to move the cursor 
above the top margin, the cursor stops at the tcp margin. 

QJRSQR OO'YN 
ESCB 

This control code sequence JOOves the cursor Cbwnward one. position 
without altering the horizontal position. When attanpting to IOOve the 
cursor below the bottan nargin, the cursor stops at the bottan narg:in. 

CURSOR RIGHT 
ESCC 

This control code sequence moves the cursor to the right. When 
attanpting to move the cursor to the right of the right margin, the 
cursor will stop at the right margin. 

CUROOR LEn' 
ESCD 

This control code sequence moves the cursor the the left. When 
attanpting to move the cursor beyom the left nargin, the cursor will 
stop at the left nargin. 

MER GFAPHrcS roDE 
ESC F 

This control sequence enables the special graphics character set to be 
used. 

EXIT GRAPHICS MODE 
ESCG 

This control sequence enables the standard ASCII character set to be 
used. 

CUROOR m H<l1E 
ESCH 



2.8.H 

2.8.9 
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This cxmtrol sequence IIDves the cursor to the mme (uprer left) 
position. 

RE.VERSE LINE FEED 
ESC I 

This control sequence IIDves the cursor IIp\erd one position without 
altering the column position. If the cursor is at the top margin, a 
scroll oown is rerfonred. . 

ERASE 'IQ END OF srnEEN 
ESCJ 

This control sequence causes all characters from the cursor position to 
the em of the screen to be erased. The cursor position is not 
changed. 

2 .8 .10 EPl\SE 'IQ END OF LINE 
ESCK 

This control sequence causes all characters from the cursor position to 
the em of the current line to be erased. The cursor position is not 
changed. 

2.8.11 DIRECT CURSQRAooRESS 
ESC Y line column 

This control sequence causes the cursor to be IIDVed to the srecified 
line and column. The line and column IlUItbers are sent as ASCII codes 
whose values are the nUJTber plus IF Hex; e.g., 20 Hex refers to the 
first line or column, 2F Hex refers to the sixteenth line or column, 
etc. 

2.8.12 IDENTIFY 
ESC z 

This control sequence causes the tenninal to send its identifier escape 
sequence to the oost. 

2.8.13 Em'ER ALTERmTE KEYPAD WOE 
ESC= 

This control sequence enables the auxiliary keyp:ld keys to send unique 
identifiable escape sequences for use by applications prograns. 



2.8.14 EXIT ALTERN\TE KWl\D WDE 
ESC> 
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This control sequence enables the auxiliary keyp:ld keys to send the 
ASCII codes for the function or characters engraved on the key. 

2.8.15 MER ANSI WOE 
ESC< 

This control sequence causes all stbsequent escape sequences to be 
interpreted acoording to ANSI Standards X3.64-l977 and X3.4l-1974 (see 
Section 2.7). The VT-52 escape sequences deSignated in this section 
will not be recognized. 

2 .8 .16 PRImER IQRT 

The unit supports six OOJllJ'lm1ds to control the printer port in V'IS2 
IOOde. 

ESC V: 

ESC ]: 

ESC W: 

ESC X: 

ESC ": 

ESC_: 

pr int the line containing the cursor 

print the screen 

enter printer controller roode 

exit printer controller mode 

enter auto print mode 

exit auto print roode. 

2.8.17 PRINTER MODE OESCRIPT]QNS: 
PRINl'ER OONl'R(J,LER WOE 

When printer controller roode is enabled, all future characters received 
by the unit except XON and XOFF are pissed directly to the printer 
until the command to exit printer controller mode is received. Tre 
exit sequence, "ESC X", is not p;lssed to the printer but instead causes 
the terminal to exit the printer controller mode. 

2.8.18 AUID-PRINl' WOE 

When the auto print IOOde is enabled, receipt of the line feed code by 
the unit causes the row containing the cursor to be narked for 
printing. In this mode, data on the display can be autanatically 
printed without necessarily degrading terminal response tine to the 
operator. 
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2.8.19 PRImER HANDSlW{If\G 

The printer can susp:nd transmission from the unit to the printer by 
either lCMering IYl'R (see 3.1.3) or sending XOFF to the lIDit. 
Transmission to the printer resmnes when an XON is received from the 
printer (if XOFF had previously been sent) and IYl'R is high. The 
processes of printing and oonununicating with the host are nanaged 
independently by the unit, allCMing different data rates to be used on 
the two channels without interference. If the printer is used at c.. 
slower sp:ed than the I/O channel, auto XON - XOFF must be used and 
supported by the host. 



2.9 

2.9.1 

<DNrR<L SEQUENCE SUMMARy 

ANSI roDE WNl'R(I, SEOOENCES SUMMNty 

GUROOR wvmENT 

Cursor Up 
Cursor Down 
Cursor Forward (right) 
Cursor Backward (left) 
Direct Cursor Addressing 

looex 
New Line 
Reverse looex 

or 

Save Cursor and Attributes 
Restore Cursor and Attributes 

ERASINJ 

From Cursor to End of Line 
From Beginning of Line 
to Cursor 
Entire Line Containing Cursor 
From Cursor to End of Screen 
From Beginning of Screen 
to CUrsor 
Entire Screen 

CllARAcrER LINE SIZE 

Change this line to double-height 
top half 

Change this line to double-height 
bottan half 

Change this line to Single-width 
single-height 

Change this line to double-width 
single-height 

80 WLUMN PAGE SET.OCTION 

Select Plge 0 
Select Plge 1 
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&SC[PnA 
&SC[PnB 
ESC[PnC 
ESC[PnD 
ESC [Pl;PcH 
ESC[Pl;Pcf 
ESCD 
&SCE 
&SCM 

(Pl=line #) 
(Pc=colurnn #) 

ESC 7 
&SC8 

ESC [K or ESC [0K 

&SC[lK 
ESC[2K 
ESC[J or ESC[0J 

ESC[lJ 
&SC[2J 

ESC#3 

ESC#4 

ESC#S 

ESC#6 

ESC [V 
ESC[U 

These commands will·be ignored unltss 80 column mode and 2 Plge mode 
are selected (see 2.7.38). 



CHARACTER ATlR:.:BUTES 
ESC[Ps;Ps;Ps; •••• ;Ps m 
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Ps refers to a selective parameter. Multiple parameters are separated 
by the semicolon character (3m). The parameters are executed in order 
and have the following meanings: 

o or None 
1 
4 
5 
7 

CHARACTER SETS 

All Attributes Off 
Bold on 
Umerscore On 
Blink On 
Reverse Video On 

CH1\RACl'ER SET G0 DESIGNA'IPR Gl DESIGNA'IPR 

United Kingoom (UK) 
United States (USASCII) 
Special Graphics Characters 

and Line Drawing Set 
Alternate Character ROM 
Alternate Character ROM 

Special Graphics Characters 

SCRg:.LOO RmION 
ESC[Pt;Pb r 

ESC (A 
ESC(B 

ESC(0 
ESC (1 

ESC(2 

ESC) A 
ESC)B 

ESC) 0 
ESC) 1 

ESC) 2 

Pt is the nwrber of the top line of the scrolling region; Pb is the 
nurrber of the bottan line of the scrolling region and must be greater 
than pt. 

TAB STOPS: 

Set tab at current coltmlll 
Clear tab at current coltmlll 
Clear all tabs 

PRQJRAMMABT.B T.JID.S 
ESC[Ps;Ps; ••• Ps q 

ESCH 
ESC[g or ESC[0g 
ESC[3g 

Ps are selective parameters separated by semicolons (3m) and executed 
in order, as follows: 

o or Noo.e 
1 
2 
3 
4 

All LEDs Off 
LIOn 
L20n 
L30n 
L4an 
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r-PDES 

'ID SET 'ID RESm' 
roDE NAME ID.D.E SEXlJENCE HIDE SEXlJf!NCE 

Insertion/Replacement Insertion ESC[4h Replacement ESC [41 
Print tennination Form feed ESC [18h Nooe ESC [181 
Print extent Full p;!.ge ESC [19h Window ESC[191 
Line feed/new line NEW line ESC[2f3h Line feed ESC[2~1 

CUrsor key IOOde Pg>lication ESC[?lh CUrsor ESC[?l1 
ANSI/V'IS 2 IOOde ANSI t¥A V'l52 ESC[?21 
Column mode 132 Col ESC [?3h 80 Col ESC [?31 
Scrolling mode Srrooth ESC [?4h J\ll11? ESC[?41 
Screen mode Reverse ESC[?5h Normal ESC[?51 
Origin mode Relative ESC]?6h Absolute ESC [?61 
Wraparound On ESCL?7h Off ESC [?71 
Auto repeat On ESC [?8h Off ESC [?81 
2 p;!.ge mode On ESC [?3Ih Off ESC[?311 
Keyp;!.d mode Pg>lication ESC = Numeric ESC[> 

Cursor Position RePort 

ESC[6n InvoKea by 
Response is FSC[PI;PcR PI = Line; Pc = Column 

Printer Status ~rt 

Invoked by 
Response: Ready 
Tanporarily Not Ready 
No Printer 

Status Report 

Invokea by 
Response is 

What Are You 

Invokea by 

Response is 

FSC[?l5n 
ESC[?l~n 
ESC[?lln 
FSC[?l3n 

FSC[5n 
ESC[0n 
ESC[3n 

(terminal OK) 
(terminal not OK) 

ESC[c or 
ESC[0c 
ESC [?l;2c 
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RESET 

Reset causes the power-up reset routine to be executed. 

ESCc 

OONfIDENCE TFSl'S 

Fill Screen with nEsn ESC#8 
Invoke Tests ESC[2;9y 

Tests exercise Im. RAM, and FARQt1. Tests are repeated indefinitely 
until failure or power off. 

EDITING 

Insertion mode: Enter 
Exit· (replacement mode) 

Delete character 

Delete line 

Insert line 

PRINI'OO 

Auto print mode: Enter 
Exit 

ESC[4h 
ESC[41 

ESC[PnP 

ESC[PnM 

ESC[PnL 

ESC[?5i 
ESC[?4i 

Printer controller mode: Enter ESC[5i 
.Exit ESC[4i 

Print line 

Print page 

V'l52 WOE OON.I'R(L SEWENCES SUMMARy 

Cursor Up 
Cursor Down 
Cursor Right 
Cursor Left, 
Select Special Graphics 

Character Set 
Select ASCII Character Set 
CUrsor to Hane 
Reverse Line Feed 
Erase to End of Screen 

ESC[?li 

ESC[i 

ESC A 
ESCB 
ESCC 
ESCD 

ESCF 
ESCG 
ESCH 
ESC I 
ESCJ 



Erase to End of Line 

Direct Cursor Address 
Identify 
Enter Altemate keytad Mode 
Exit Altemate Keypad Mode 
Enter ANSI Mode 

PRINTER COMMANDS 
Enter Printer Controller Mode 
Exit Printer Controller Mode 
Enter Auto Print Mode 
Exit Auto Print Mode 
Print Line 
Print Page 

ESCK 

ESC Y line column 
ESC Z 
ESC = 
ESC > 
ESC < 

ESCW 
ESC X 
ESC ,. 
ESC_ 
ESC V 
ESC] 
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SEC'ION 3.0 APPENDICES 

EX'l'ERN\L Im'ERFACES 

The unit was factory set to operate at l15v. or 220v. ± 10% 50/60 Hz. 
The ambient tanperature must be within the range of 5 - 40 degrees C. 

25 PIN EIA mNNEC'IPR'IP HOm' 

The Data Terminal Ready line (pin 20 of the I/O connector) is normally 
asserted whenever the unit is powered up. HCMever, lJI'R ma.y be forced 
lCM for the duration of the lOD3 break (moden disconnect) signal by 
typing SHIFT BREAK. 

PIN 

1 Protective ground 
2 Serial OUt (data) 
3 Serial In (data) 

• ••••••••• 
• ••• • • • • • • • • • 14 25 

Cannon 
From unit 
To unit 

4 Request to Send (out) Asserted whenever the 
unit is on 

5 Clear To Send (in) 
6 Data Set Ready (in) 
7 Signal Ground 

20 Data Terminal Ready (out) 

Unused in full duplex 
Unused in full duplex 
Cannon 
Normally asserted whenever 
the unit is on, except 
during long nBreak". 

All signal levels at the 25 pin I/O connector must conform to EIA SID 
RS-232-C. Signals originating from the unit conform to this standard 
when properly loaded. In p3.rticular, the nmark" , "lCM" , noff" , or 
ntmassertedn state exists when the level at the appropriate pin is in 
the range -3 to -25v. The "spacen, "highn, "mn, or nasserted" state 
exists when the voltage is +3 to +25v. referenced to pin 7. 
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3.1.4 
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The minimum interface for bidirectional data transfer consists of the 
interconnecting pins 2,3 and 7 between the unit and the host. All 
unconnected input control lines on the I/O connector assune the 
unasserted state. 

CURRENT LOOP 

The unit may be converted to a Current Loop interface by purchasing a 
current 10q) adapter from Micro-Term or your local Micro-Term 
distriootor. This adaptor plugs into the RS232 (I/O) port and is 
housed in a plastic case approxinately 4 Dx2R xl 1/2D• Instructions for 
installation are provided with the device. 

OONNEC'lPR 'lP PRlNI'ER 

1 
2 
3 
7 
* 

protective ground 
serial in (XON,XOFF) 
serial out (data) 
signal ground 
Data Terminal Ready (In) 

Caranon 
To unit 
From unit 
Caranon 
Disables transmissions 
from unit when not 
asserted. 

Pin 20 asSUIIES the unasserted state at the unit if not connected. 
Printer port operation can be verified by the use of "printer test 
rnodeD (1.9.2). XON/XOFF transmission and DTR level from the printer 
can be verified in "diagnostic rnodeD (1.11.2). 

woo em 

A composite video signal representing the screen display is available 
through the video output connector at the rear of the unit. In 
general, satisfactory reproduction of the display will not be obtained 
with the common t~ of closed circuit TV monitor since overscan will 
occur. 

Accurate display reproduction is obtained by using a Ddata displayD 
t~ of monitor. 

OOTPUI' IMPEDANCE: 
SYOC LEVEL: 
BI.Jl£K LEVEL 
WHITE LEVEL: 

75 ohms, de coupled 
0.~ v. 
-.5 v. 
-1.5 v. 
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3.2.1 

3.2.2 
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IN CASE OF PIFfICULTY ••• 

SELF TFm' ERroR CODES 

After power up, or whenever the self tests are ~rforrned, a 
digit error code will be displayed in the upper left hand corner 
display if any of the tests are not successfully passed. 
significance of the error digits are summarized below. 

single 
of the 

Tre 

1. Display ME!Ilory Failure At least one of the 48 thousand bits of 
display rrenory is not properly accessible. Depending U{X)n the 
degree of disfunction, the effect of the memory failure may not 
otherwise be immediately apparent to the user. 

2. FARG1. Failure The integrity of the data retrieved from the 
FARm can not be verified. A set of default values are used in 
place of the FJ.\RG1 data to "set up" the unit. The set up 
features must be verified and corrected for the user I s 
application. 

3. Display ME!Ilory and EARCM Failure 

4. RQ1 Checksum Failure: The internal progran rrenory cannot be 
verified. 

5. RQ1 and Displa,y Failure 

6 • RQ1 and EARCt1. Failure 

7 • RCM, FARoo, and Display Faj] ure 

If, after power up, there is no display or an improper display and the 
"keyboard locked", IJ., L2, L3, and L4 LEOs are all on, then there has 
been a failure of the internal processor RAM and the terminal must be 
repaired. All other detected errors are non-fatal in that the user may 
proceed at risk to use the terminal, but a processor RAM error will 
immediately cause the terminal to sus~nd o~ration. 

TRQJBLFSWOTING smGESTIONS 

A) Kemoard Locked Ver ify that the host sends XON after XOFF to 
reenable transmission from the unit. 

B) Checkboard Character(s) On Displgy Verify the I/O interface 
including signal levels, speeds, nunber of data bits, and 
parity at both the unit and the host. 

C) 5 Bells Upon Power-Qp Hardware failure. 
3.2.1. 

Refer to Section 
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D) No canmunication To/From Host Verify the I/O oonnections in 
3.1.2. Verify data rates and word format. Be sure that 
transmission from either the host or the unit has not been 
suspended due to receipt of "XOFF"; check using "diagnostic 
mode" (1.11.2). Verify keyboard operation in IDCAL IOOde. 
Verify that a print operation has not been suspended 
indefinitely; check using "diagnostic mode" (1.11.2). 

E) Blank DiSl>l.ay Be sure that the unit is turned on and oonnected 
to the proper sauce. Depress any key to reset the "tube 
savern feature which will blank the display after 8 minutes of 
inactivity when enabled. 
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3.3 ASCII CODES 

iii as iii 
~ 

E ~ E 
~ E 

CD CJ .! CJ CD CJ - 0 as CD CJ 2 as CD (j 2 iii CJ 
~ - E '0 as ~ E '0 ~ 

CD 
..J as as E '0 

~ as ,...0 as as ~ as ,...0 iii as ~ 
""0 iii as a: as - CJ )( as - CJ )( as as "u 

~ .r:. c -- CJ CD CD .r:. c -- CJ CD CD .r:. c -- - )( 

() u CD mm 0 0 :I: U CD mm 0 ~ :I: 
CJ CD CD 

U CD CD CD 0 0 :I: 

@ NUL 00000000 000 000 00 + 00101011 053 043 2B V 01010110 126 086 56 
A SOH 00000001 001 001 01 00101100 054 044 2C W 01010111 127 087 57 
B STX 00000010 002 002 02 00101101 055 045 2D X 01011000 130 088 58 
C ETX 00000011 003 003 03 00101110 056 046 2E Y 01011001 131 089 59 
D EOT 00000100 004 004 04 / 00101111 057 047 2F Z 01011010 132 090 5A 
E ENQ 00000101 005 005 05 0 00110000 060 048 30 [ 01011011 133 091 5B 
F ACK 00000110 006 006 06 1 00110001 061 049 31 \ 01011100 134 092 5C 
G BEL 00000111 007 007 07 2 00110010 062 050 32 1 01011101 135 093 5D 
H BS 00001000 010 008 08 3 00110011 063 051 33 1\ 01011110 136 094 5E 
I HT 00001001 011 009 09 4 00110100 064 052 34 01011111 137 095 5F 
J LF 00001010 012 010 OA 5 00110101 065 053 35 01100000 140 096 60 
K VT 00001011 013 011 OB 6 00110110 066 054 36 a 01100001 141 097 61 
L FF 00001100 014 012 OC 7 00110111 067 055 37 b 01100010 142 098 62 
M CA 00001101 015 013 OD 8 00111000 070 056 38 c 01100011 143 099 63 
N SO 00001110 016 014 OE 9 00111001 071 057 39 d 01100100 144 100 64 
0 SI 00001111 017 015 OF 00111010 072 058 3A e 01100101 145 101 65 
P DLE 00010000 020 016 10 , 00111011 073 059 3B f 01100110 146 102 66 
Q DC1 00010001 021 017 11 < 00111100 074 060 3C 9 01100111 147 103 67 
A DC2 00010010 022 018 12 00111101 075 061 3D h 01101000 150 104 68 
S DC3 00010011 023 019 13 > 00111110 076 062 3E 01101001 151 105 69 
T DC4 00010100 024 020 14 ? 00111111 077 063 3F j 01101010 152 106 6A 
U NAK 00010101 025 021 15 @ 01000000 100 064 40 k 01101011 153 107 6B 
V SYN 00010110 026 022 16 A 01000001 101 065 41 I 01101100 154 108 6C 
W ETB 00010111 027 023 17 B 01000010 102 066 42 m 01101101 155 109 6D 
X CAN 00011000 030 024 18 C 01000011 103 067 43 n 01101110 156 110 6E 
Y EM 00011001 031 025 19 D 01000100 104 068 44 0 01101111 157 111 6F 
Z SUB 00011010 032 026 1A E 01000101 105 069 45 P 01110000 160 112 70 
[ ESC 00011011 033 027 1 B F 01000110 106 070 46 q 01110001 161 113 71 
\ FS 00011100 034 028 1C G 01000111 107 071 47 r 01110010 162 114 72 
] GS 00011101 035 029 1D H 01001000 110 072 48 5 01110011 163 115 73 

A AS 00011110 036 030 1 E I 01001001 111 073 49 t 01110100 164 116 74 
US 00011111 037 031 1F J 01001010 112 074 4A u 01110101 165 117 75 
SP 00100000 040 032 20 K 01001011 113 075 4B v 01110110 166 118 76 

00100001 041 033 21 L 01001100 114 076 4C w 01110111 167 119 77 
00100010 042 034 22 M 01001101 115 077 4D x 01111000 170 120 78 

# 00100011 043 035 23 N 01001110 116 078 4E Y 01111001 171 121 79 
$ 00100100 044 036 24 0 01001111 117 079 4F z 01111010 172 122 7A 
0/0 00100101 045 037 25 P 01010000 120 080 50 { 01111011 173 123 7B 
& 00100110 046 038 26 Q 01010001 121 081 51 01111100 174 124 7C 

00100111 047 039 27 A 01010010 122 082 52 01111101 175 125 7D 
( 00101000 050 040 28 S 01010011 123 083 53 "'-'" 01111110 176 126 7E 
) 00101001 051 041 29 T 01010100 124 084 54 DEL 01111111 177 127 7F . 00101010 052 042 2A U 01010101 125 085 55 
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WARRANlY AND SERVICE INFQlt1ATION 

(A) The unit requires no maintenance and should perform faithfully for many 
years. Micro-Term will repair any unit which fails within the original 
warranty period provided that the terminal has not been abused or 
modified in any way. 

(B) The unit is acoomp:mied by a limited one year warranty. For 
in-warranty service, the user may elect to return either the defective 
board or the entire unit to the factory, freight prepaid. Micro-Term 
will return in-warranty repair freight prepaid for the first ninety 
days of the warranty period, and freight collect thereafter. 

(C) Beyom the warranty period, Micro-Term will charge a naninal fee for 
the repair of any unit. A oomplete technical mmual, including 
schematic, theory of operation, and timing diagrans is available for 
owners of the unit. Any further information relating to the operation 
or interfacing of your unit can be obtained by writing directly to: 

M ICRO.:rERM, INCORPORATED 
512 RUDDER ROAD 
FENTON, MO 63026 

(D) If you would prefer to have your terminal serviced at your location, a 
convenient plan is available throughout the continental United States. 
For one low monthly fee, your terminal will be repaired at your site 
within one business day of your call for assistance. TO begin your 
service agreement, or for more information on our maintenance plan, 
please call our marketing department at the below listed number. 

MICRO.:rERM, INCORPORATED 
512 RUDDER ROAD 
FENTON, MO 63026 
ATTENTION: TECHNICAL PUBLICATIONS STAFF 

(314) 343-6515 



FCC PART 15 ADDENDUM 

WARNING: This equipment generates, uses, and can radiate radio frequency energy and, if not in· 
stalled and used in accordance with the instructions given below, may cause interference to radio 
communications. As temporarily permitted by regulation, it has not been tested for compliance with 
the limits for Class A computing devices pursuant to Subpart J of Part 15 of FCC Rules, which are 
designed to provide reasonable protection against such interference. Operation of this equipment in 
a residential area is likely to cause interference, in which case the user at his own expense will be re· 
quired to take whatever measures may be required to correct the interference. 

INSTALLATION INSTRUCTIONS: This unit is equipped with a line filter to minimize the amount of 
radio frequency interference radiated onto the power line. For this filter to be effective, the ground 
prong of the three pronged line cord plug must be properly grounded by a three terminal receptacle. 
Otherwise, the line filter will not function as designed and unnecessary interference will result. 
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SUGGESTION SHEET 

MICRO-TERM, Inc. maintains a continuous effort to improve the quality and usefulness of its 
publications. To do this effectively we need user feedback--your critical evaluation of this manual. 

Please comment on this manual's completeness, accuracy, organization, usability and readability. 

Did you find errors in this manual? 

How can this manual be improved? ______________________ _ 

Please describe your position 

Name _________________ Organization 

Street ________________ Department ___________ _ 

City _________________ State _______ Zip ____ _ 

PLEASE SEND TO: MICRO-TERM, INCORPORATED 
512 RUDDER ROAD 
FENTON, MO 63026 
ATTENTION: TECHNICAL PUBLICATIONS STAFF 

(314) 343-6515 






