












































SHIFT and LOCK 

Associated Keys: SHIFT II LOCK I 
The SHI FT and LOCK keys are used to generate 
upper case codes and are operated the same as the 
equivalent typewriter keys, except as follows: 
The LOCK key (also called the alpha lock key) af
fects alpha characters (A-Z, upper and lower case) 
only, so the SHI FT key must be used to manipulate 
the other displayable keys such as !/1. Do not enter 
an alpha character with the LOCK on and the 
SHI FT depressed because a double shift occurs which 
results in lower case characters being displayed. The 
SHI FT keys do not affect special function keys or 
nu meric pad keys. 

Keyboard Lock 

The ESC b sequence causes the keyboard to be 
enabled (data can be entered from the keyboard). 

The ESC c sequence causes the keyboard to be 
disabled (data cannot be entered from keyboard). 

WARNI NG- Only CPU intervention of a Hartl 
Reset can remove the disablec.l state after the 
keyboard is lockeu. 

Numeric Pad Functions 

The numeric pad keys shown below, when de
pressed, cause the associated character to be 

7 8 9 

4 5 6 

1 2 3 

0 

TAB 

-
E 
N 

I 
R 

displayed and/or trans
mitted. The numeric pad 
also includes TAB, Minus{-} 
and ENTE R keys. This 
group is a separate 
nu meric data entry key 
pad, not affected by the 
SHI FT, LOCK, or 
CONTRD L keys. 

The ENTER key generates the termination char
acter designated by the rear panel switches (see 
Section 2.7.5). If a CR or CR-LF is the selected 
termination character and the ENTE R key is 
struck while in Local or half duplex, the ter
minal activates the code locally and transmits 
it ifin On Line. There is no visible screen re
sponse to EOT or ETX, but these codes are trans
mitted. The minus key in the numeric pad gene
rates the same code as the typewriter array minus 
key. 
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Action of the TAB key causes the cursor to advance 
to the right and halt at the next tab stop location. 
Tab stops are fixed at location 0, 8, 16, 24, 32, 48, 
56, 64, and 72 of each line. The TAB key automat
ically wraps at the end of each line. 

Roll Mode: I n Roll mode, action of the TAB key 
advances the cursor sequentially until 
it reaches the end of the display. Tab
bing beyond line 24 causes rolling to 
occur. 

Non-Roll Mode: In Non-Roll mode, the cursor 
wraps to Home when it is tab
bed from line 24, column 80. 

Keyboard Operation: TAB or CONTROL I (HT) 

I/O Operation: Receipt of CONTROL I (HT) 

Transmitted Code: CONTROL I (HT) 

Break (CONTROL BREAK) 

Associated Key: I BREAK [ 

The CONTROL BREAK sequence generates a 250 
(+10%) millisecond break ("spacing" condition) 
on the transmitted data output line. Depressing 
the BREAK key automatically removes the termi
nal from the graphics mode. This action is nec
essary to condition the terminal for reception of 
ASCII codes from the displayable character columns 
of the code chart (see Table 3-1). Th is key is inop
erative in the local mode. Actuating BREAK by 
itself causes no operation. 

Keyboard Operation: CONTROL BREAK 

I/O Operation: None 

Local (LOCAL) 

Associated Key: I LOCAL I 

. The LOCAL key is a toggle function; it alternately 
switches the terminal from on line to local and 



vice versa. I n the on line mode, all alphanumeric 
characters are transmitted throuqh the main I/O 
port when keys are struck~ All control keys (such 
as RETURN) send their associated control code. 
All function keys send their associated two-code 
sequence if enabled by the appropriate internal 
switch. (See Section 11.) If the switch is disabled, 
the code is performed locally only. 

In the local mode keyboard data are routed 
directly to the display and any key activated 
only affects the display; no transmission occurs. 
The receiver is only partially disabled while in 
local mode. It continues to monitor for the 
receipt of certain code sequences that be per
formed while the terminal is in a local mode. 
These sequences are: 

AUX-ON or AUX-OFF 
GO ON LINE 

Keyboard Operation: LOCAL or ESC n for On 
Line 
LOCA L or ESC N for Local 

I/O Operation: Receipt of ESC n for On Line 
Receipt of ESC N for Local 

Transmitted Code: ESC n for On Line 
ESC N for Local 

NOTE: The LOCAL/ON LINE terminal condition 
is reflected in the status line. 

Clear Screen (CONTROL CLEAR) 

Associated Key: I CLEAR I 
The CONTROL CLEAR sequence erases the screen 
and positions the cursor to home. The EOS func
tion (ESC,J) causes data to be cleared from the 
cursor position, to the end of the screen. The EOL 
function (ESC, K) causes the data to be cleared 
from the cursor position to the end of the line. 

Keyboard Operation: CONTROL CLEAR or ESC E 
causes erasure of all screen 
data. 
ESC J for EOS 
ESC K for EOL 
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yo Operation: ESC E clears screen entirely. 
ESC J for EOS 
ESC K·for EOL 

Transmitted Code: as above 

Carriage Return (RETURN) 

Associated Key: 

The RETURN key behaves differently when the 
terminal is in roll mode than it does with roll 
disabled. (A description of roll and non-roll 
modes is contained in 2.7.2.) The carriage return 
is considered destructive in the non-roll mode. 
For example, if the R ETU R N key is struck with 
the cursor in position 40 of a displayed line and 
the terminal is in non-roll, all data in positions 
40 through 80 of the line are erased. However, j 

display positions a through 39 are undisturbed. ' 
If the auto line feed is enabled, a line feed 
occurs and the cursor appears in the first posi
tion of the next line. If auto line feed is dis
abled, the cursor simply moves left on the 
same line to position O. The carriage return is 
considered nondestructive in the ROLL mode be
cause operating the RETURN key has no effect 
on any displayed data (unless auto line feed is 
enabled) and serves only to reposition the cursor. 

Keyboard Operation: RETURN or CONTROL M 

I/O Operation: CONTROL M 

Transmitted Code: as above 

Line Feed (LF) 

Associated Key: 

Action of the line feed key causes the cursor to 
advance to the next line. On reaching line 24, if 
the terminal is in the roll mode (switch S1-2 up), 
action of the line feed key causes scrolling to 
occur. Line 1 is lost and the data moves to create 
a new line 24. If the terminal is in the non-roll 
mode (switch S1-2 down), the cursor wraps to 
line 1 of the display. 



Memory Lock/Line Lock: In non-roll mode, en
countering a locked area advances 
the cursor to the first unlocked line 
available, wrapping, if necessary. 
I n roll mode, memory-locked areas 
are not encountered because of 
scrolling. 'However, on reaching a 
locked line, the curso-r skips that 
line, forcing a scroll of all un
locked lines, if necessary. 

Keyboard Operation: LF or CONTROL J 

I/O Operation: Receipt of CONTROL J (LF) 

Transmitted Code: CONTROL J (LF) 

Back Space (BACK SPACE) 

Associated Key: 

This key is equivalent to the+key except that the 
ASCII back space code is transmitted when on line. 
Local effects are identical to~. 

Keyboard Operation: BACK SPACE or 
CONTROL H 

I/O Operation: CONTROL H (BS) 

Transmitted Code: CONTROL H (BS) 

Delete (DEL/-) 

Associated Key: I DEL I 

This key normally produces the underscore 
character (J. When shifted, this key transmits 
the delete (rub out) code (.), but does not 
display it. 
Transmitted Codes: Underscore is sent when un

shifted; delete (rub out) is 
sent when shifted. 

Home (HOME) 

Associated Key: I HOME I 
(Micro Bee lA/DM1A only) 

Action of the HOME key moves the cursor direct
ly to the home position, line 1 column 1. Using 
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the HOM E key does not alter the data on the 
screen. 

Memory Lock/Line Lock: When portions of the 
memory are locked, the cursor 
moves to the first unlocked location 
available (moving from the top of 
the .screen down). 

Keyboard Operation: HOME or ESC H. 

I/O Operation: Receipt of ESC H. 

Transmitted Code: ESC H. 

Cursor Left (oE-) 

Associated Key: ~ 

(Micro Bee lA/DM1A only) 

Action of this key advances the cursor one posi
tion to the left. On reaching column 1 of a line, it 
wraps to column 80 of the previous line. On 
reaching home, it wraps to column 80 of line 24. 

Memory Lock/Line Lock: On reaching an area of 
"memory lock", the cursor wraps 
to column 80 of line 24. On reach
ing a locked I ine, the cursor wraps 
from column 1 to column 80 of 
the first unlocked line above. If no 
further unlocked lines remain be
fore reaching home, the cursor 
wraps to column 80 of line 24. 

Keyboard Operation: or ESC D. 

I/O Operation: Receipt of ESC D. 

Transmitted Code: ESC D. 

Cursor Right (~) 

Associated Key: ~ I 
(Micro Bee lA/DM1A only) 

Action of this key advances the cursor one posi
tion right. On reaching line end, it wraps to col
umn 1 of the next line below. On reaching column 
80 of line 24, it wraps to home. 

Memory Lock/Line Lock: On reaching an area of 
"memory lock" while wrapping 
from column 80 line 24, the cur
sor advances to the first available 
unlocked location of the screen. On 
reaching a locked line, the cursor 
advances to column 1 of the first 
unlocked line available, wrapping 
through' home, if required. 



Keyboard Operation: -r or ESC C. 

I/O Operation: Receipt of ESC C. 

Transmitted Code: ESC C. 

Cursor Up (+ ) 

Associated Kev: I j 
(Micro Bee 1A/DM1A only) 

Action of this key advances the cursor up one 
line; on reaching the home line, it wraps through 
to line 24. 

Memory Lock/Line Lock: On reaching an area 
of "memory lock", the cursor ad
vances and wraps to line 24. On 
reaching a locked line, it advances 
to the first free unlocked line, 
wrapping through line 1, if necessary. 

Keyboard Operation: t or ESC A. 

I/O Operation: Receipt of ESC A. 

Transmitted Code: ESC A. 

Cu rsor Down (+ ) 

Associated Key: 'I 
(Micro Bee 1A/DM1A only) 

Action of this key advances the cursor down 
one line. On reach-ing line 24, it wraps back to 
line O. 

Memory Lock/Line Lock: On reaching a "mem
ory locked" area, the cursor ad
vances to the first unlocked line. 
On reaching a locked line, the cur
sor advances to the next unlocked 
line, wrapping through line 1, if 
necessary. 

Keyboard Operation: ." or ESC B. 

I/O Operation: ESC B. 

Transmitted Code: ESC B. 

Special Function Keys CF1-F12) 

Associated Keys: 
(Micro Bee 1A/DM1A I F1 I'through F12 
only) 

These keys or the escape sequences specified in 
the rightmost column of Table 3-1 transmit a 
4- or 5-code sequence according to Table 3-3. 
Example: F 1 when depressed transmits 
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STX ESC p TERM 

(where TERM = the termination character se
lected by the rear panel switches. [See 2.75] The 
choices are CR , EOT, ETX, or CR-LF). Under 
no conditions are the function key codes sent via 
the auxiliary port. 

Local: Associated codes are transmitted. 

Line Monitor Mode: Code sequence is displayed. 
Example: Sx EC q CR 
No data is written to display 
by the function keys except 
in line monitor mode. 

On Line: Code sequence is transmitted. 

Table 3-3 Function Key Codes 

FUNCTION CODE 
KEY TRANSMITTED 

Fl STX. ESC, p, TEAM 
F2 STX, ESC, q, TERM 
F3 STX, ESC, r, TERM 
F4 STX, ESC, s, TERM 
F5 STX, ESC, t, ITERM 
F6 STX, ESC, u, TERM 
F7 STX, ESC, v. TERM 
Fa STX, ESC, w, TERM 
F9 STX, ESC, x, TERM 
FlO STX, ESC, y, T!=RM 
Fl1 STX, ESC, t' TERM 
F12 STX, ESC, TERM 

Auxiliary Port On/Off (AUX) 

Associated Key: I AUX I 
(Micro Bee 1A/DM1A only) 

Depression of this key or the sequence ESC j 
enables the bidirectional serial auxiliary port 
which is available only on the type 1 A. 
Another depression of the AUX key or ESC k 
disables this auxiliary port. 

Keyboard Operation: AUX or ESC j 
for aux on; AUX 
or ESC k for aux off 

I/O Operation: Receipt of ESC j 
for aux on; receipt 
of ESC k for aux off. 

Transmitted Codes: ESC j or ESC k 

Memory Lock (M-LOCK) 

Associated Key: I M-LOCK I 
(Micro Bee 1A/DM1A only) 



The M-LOCK key causes the display memory above 
the cursor line to be locked from operator access 
or scroll ing. The display area below the locked 
portion of the screen functions normally. The 
cursor position is not affected by memory lock. 
Data in the locked portion of the screen cannot 
be altered by the operator but remain available 
for CPU control and data entry using the memory 
address pointer. Memory lock is not operable 
beyond line 23. A status message of "MEM LOCK" 
appears in this mode. 

Keyboard Operation' M-LOCK or ESC 9 activates 
Memory Lock. 
M- LOC K or ESC h deacti
vates memory lock. 
M- LOC K toggles the Micro 
Bee in and out of Memory 
Lock. 

I/O Operation: ESC 9 for Memory Lock On; 
ESC h for Memory Lock Off. 

Transmitted Codes: ESC g and ESC h. 

Attribute Set (ASET) 

Associated Key: I A-SET I 
(Micro Bee 1A/DM1A only) 

The ASET key sets up the terminal so that the 
next key is interpreted as a visual attribute ac
cording to Table 3-4. Other keys are ignored. 
Example: ASET Q causes the screen to become 
half intensity reversed video from the cursor 
position to the end of the screen (or until another 
visual attribute code is found). There is a limit 
of 16 visual attributes allowed per I ine. An attri
bute may not be set in the 80th column of the 
screen. However, to stop a video field at the end 
of a line, another attribute may be set at column 1 
of the next I ine. I n non-roll mode, a video attri
bute in column 0 cannot be followed immediately 
by a C R; a code such as a space code must be en
tered before the CR. Attributes may not be fol- . , 
lowed immediately by graphics characters. An 
attribute may be overwritten with another 
attribute. The security field attributes allow 
characters from the I/O or keyboard which are 
normally displayed to be blanked. The cursor 
moves as usual but leaves blanks in the display 
positions where secured characters are written. 

The reverse,.half reverse, blinking reverse, and half 
blinking reverse security fields allow the operator to 
see exactly where the security fields have been placed. 

Keyboard Operation: Enter mode with ASET or 
ESC d followed by desired 
attribute ASCII Code from 
Table 3-4. 
Exit mode by setting a normal 
attribute (@. 
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I/O Operation: ESC d followed by the appropriate 
ASCII Code from Table 3-4 sets 
an attribute. 

Table 3-4 Visual Attributes 

Key 
(ASCII Code) Visual Attributes 

@ Normal (Stop Visual Attribute) 
A Half Intensity 
B Blinking 
C Half-Blink 
p Reverse- Video 
Q Reverse-Half 
R Reverse-Blink 
S Reverse-Half-Blink 
" Underline-Normal 
a Underline-Half 
b Underline-Blink 
c Underline-Half-Blink 
p Underline-Reverse 
q Underli ne-Reverse- Half 
r Underline-Reverse-Blink 
s Underline-Reverse-Half-Blink 
$ Security (Invisible) 
.4 Reverse-Security 
5 Half-Reverse-Security 
6 BI i n ki ng- Reverse-Secu rity 
7 Blinking-Half-Reverse-Security 

3.3.3 Operational Characteristics 

Receiver Control Code Handling 

When in normal operating mode (i.e., not in line 
monitor or write control mode), the ASCII control 
codes, NUL and delete codes and· ESC code se
quences that are valid terminal remote commands 
as listed in Table 3-1 are not written in display 
memory. Received control codes and ESC code 
sequences that are not listed in Table 3-1 are ig
nored. Control code display symbols are listed 
in Table 3-5. Line monitor mode allows display 
of all received codes. 

Receipt of the write control code sequence 
(ESC 6) from the receiver or the keyboard 
causes the next received control or escape se
quence to be written into memory without 
execution. The terminal then reverts to the 
previous operating condition prior to the re
ceipt of the sequence. 

Table 3-5 Control Code Symbols 

A - ~ I - HT Q - 0, y - EM 

B - Sx J - LF R - °2 Z - S8 

C - Ex K - V
T S - D3 [ - EC 

o - ~ L - FF T - D4 \- FS 

E - EQ M - CR U - NK ] - Gs 
F - PK N - So V - Sy A- ~ 
G - ~ a - ~ w- EB - - Us 

H - Bg p - °L X - CN @ - • 



Sub-Character Display 

When using the Micro Bee to communicate with 
a CPU in full duplex and a receiver error occurs 
on either a transmitted or received message, the SB 
character is displayed and a simultaneous ring 
of the bell occurs. This subcharacter is a nor-
mally nondisplayed control code (see Table 3-5). 
The bell rings once for each displayed subchar
acter, indicating that the CPU has detected a re
ceiver error on a transm itted message and has 
echoed back a subcharacter in place of the error. 
The bell ring also indicates that the terminal 

, itself has detected an error on a received mes
age. 

Display Locki ng 

Portions of the display memory may be selectively 
locked from operator access under control of the 
memory lock and line lock functions. Memory lock 
ls described in Section 3.3.2. The line lock feature is 
explained next. 

Line Lock 

By way of the remote command ESC < fol
lowed by a cursor address row coordinate, 
the host CPU may selectively designate lines 
as reserved for exclusive CPU use. For ex
ample, to lock line 3, the CPU enters ESC < 
II (See Table 3-6 ). When lines are so locked, 
keyboard and received data and terminal 
functions have no effect on those I ines. In 
addition, only the CPU may unlock locked 
display lines. The terminal does not allow 
cursor positioning in locked lines; the cursor 
moves down to the next available unlocked 
line. Clear screen and roll functions oper-
ate normally except that locked lines are 
left unaffected and fixed in display position. 
A status message of "LI N E LOCK" appears in 
Field E while in this mode. A maximum of 
23 lines may be locked at any single time. 
The I/O may write in a locked line using the 
memory address pointer described later in 
this section. 

Keyboard Operation: None. 

I/O Operation: ESC < locks, ESC = unlocks 
These escape sequences must 
be followed by a third code 
which specifies which line is 
to be locked or unlocked. 
These codes are specified in 
Table 3-6. 

Example: ESC" + locks line .12. 
ESC? is a CPU-entered code wh ich 
unlocks all lines. 

Transmitted Code: None. All codes are entered 
by the CPU. 
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Table 3-6 Cursor Address Codes 

XorY ASCII XorY ASCII Xor Y ASCII 
COOE COOE CODe 

1 SPACE 28 i 55 'I 

2 I 29 ( 56 W 

3 /I 30 - 57 X 

4 # 31 > 58 y 

5 $ 32 ? 59 Z 
6 % 33 @ 60 [ 
7 &, 34 A 61 \ 
8 I 35 B 62 ] 
9 ( 36 C 63 /\ 

10 ) 37 0 64 -
11 • 38 E 65 , 
12 + 39 F 66 a 

13 , 40 G 67 b 

14 - 41 H 68 c 

15 42 I 69 d 

16 I 43 J 70 e 
17 0 44 K 71 f 

18 1 45 L 72 9 

19 2 46 M 73 h 

20 3 47 N 74 i 

21 4 48 0 75 j 

22 5 49 P 76 k 

23 6 50 a 77 I 

24 7 61 R 78 m 

25 8 52 S 79 n 

26 9 53 T 80 0 

27 : 54 U 

Audible Alarm 

An audible tone is sounded in the terminal if the 
bell character (CONTROL G) is received. This is 
consistent with the bell control of teletypewriters. 
When data entry from the keyboard causes the 
cursor to pass through the 72nd position of a 
line, an audible alarm also sounds. 

Continuous Alarm 

The continuous alarm feature allows the host pro
cessor to gain the attention of the terminal oper
ator. It is turned on with an ESC 8 sequence from 
the keyboard or over the main I/O port. The alarm 
can be turned off by either striking any key or by 
receiving an ESC 9 sequence on the main I/O 
port or aux port. When keyboard alarm turnoff 
is used, the key struck is not displayed. 

Cursor Addressing 

Cursor addressing allows the cursor to be posi
tioned with a four code sequence sent from either 
the keyboard or from the I/O port. Cursor ad
dressing is direct (not relative) and is not affected 
by the current cursor location. The cursor is 
addressed by receiving the following four-character 
sequence: 

ESC, F or V, line address, and character address 



For example, to position the cursor to line 15 
and character position 41, send the following 
sequence: ESC F Period (.) H. 

If an invalid row or column address is sent, the 
cursor wi" not move from its current position. 

Table 3-6 gives the character and line location 
ASCII characters required to address any position 
on the display. 

Read Cursor Character 

The read cursor character feature provides for 
the transmission of the character at the current 
cursor location to the host processor. An ESC G 
command causes the character to be transmitted 
to the host CPU. The ASCII equivalent codes 
are sent in place of graphic characters, 

Cursor Sense 

The cursor sense feature provides for the trans
mission of the current cursor location to the host 
processor. An ESC \ command causes the cursor 
position to be transmitted by line and column as 
shown in the cursor addressing scheme in Table 
3-6. 

Cursor sense is an on-line function only and is 
not operable from the keyboard. When the ter
minal receives this command, it replies with an 
ESC F followed by the X-V coordinates of the 
current cursor position. This allows the CPU or 
other I/O to store away the cursor address and 
later reposition the cursor to its original location. 

Memory Address Pointer 

The memory address pointer is an I/O-controlled, 
invisible cursor that is used to read and write to 
and from the display memory, independent of 
visible screen functions. The memory address 
pointer is positioned just like the cursor but only 
by the I/O. The sequence is: ESC A/Line Address, 
Character Address. If an invalid row or column 
address is sent, the pointer does not move. 

After the memory address pointer is set, the data 
to be written in display are entered. Attempts to 
write characters beyond column 80 of the current 
line cause overwrite on character position 80, i.e., 
automatic wraparound on line end does not 
occur. The memory address pointer must be re
positioned on a line basis. Any control orattri
bute characters it contains (with the exception of 
GS) cannot be acted upon and are only displayed. 
The GS (CTR 1::] ) terminator must be used when 
the data to be entered at the pointer is complete. 
To reposition the memory address pointer with
out sending data, the sequence ESC A x-y GS is 
used. 

Locked lines may be entered and written in using 
the memory address pointer. 

3-14 

Data Read at Memory Pointer 

Using the sequence ESC_(underscore), data loc
ated at the memory pointer is transmitted out of the 
I/O port. If, for example, the memory address 
pointer is at position 10 of a given line, the char
acter there is transmitted. 

Read Terminal Status 

The terminal status is generated in response to 
the code ESC O. When this code is entered from 
the keyboard, no communication occurs to the 
I/O, but the terminal status message appears in 
line 25. When ESC 0 is received from the I/O 
the terminal status is transmitted back to the 
line in response to the code, but the status 
message is not displayed. 

Clock 

A 24-hour clock which provides time of day or 
indicates elapsed time can also be made to appear 
on the status line using the keyboard sequence 
ESC, space bar, hours, minutes. For example, to 
set the time at 06:45, the keys ESC, space bar, 
0, 6, 4 and 5 are struck. The colons are inserted 
automatically and the seconds begin counting 
when the last minute digit is entered. Erasing the 
clock from the status line can be accomplished 
with the RESET sequence, ESC V. If a clock
setting mistake is made, the operator must com
plete the erroneous entry until all clock digits are 
filled, then key ESC, space bar again and reenter 
the correct time. A correct clock setting sequence 
must contain any initial or trailing zeros and con
sist of four digits. 

Self-Test 
A self-testing firmware routine is invoked at power 
up. This may also be initiated by the operator or 
through CPU intervention with the sequence ESC f. 
This performs a memory test throughout the terminal's 
RAM and an LRC check of the ROM. Successful 
completion of the test and correct terminal operation 
is verified by the appearance of SYS READY on the 
status line. Failure to perform the test correctly 
causes ERR CH ECK to be displayed in the status' 
line. The error may be fournd by entering ESC 0 
which displays the 27-byte status message. The 
fifth digit of the status message (character position 
43) indicates the reason for fai lure: a -Normal 

1 - ROM fault 
CPU Message Deposit 2 - RAM fault 

The procedure for the host CPU to deposit data into 
the message waiting buffer is the code sequence 
ESC ; message GS. 

The operator is notified of the message deposit by 
"MSG WAIT" which appears on the status line in 
reversed blinking video. When the operator simul
taneously depresses and holds down either the right" 
of left pair of SHIFT and CONTROL keys, the mes
sage on deposit is. displayed on line 25 in half-



intensity reversed video, replacing the original status 
message. This new message remains as long as the 
selected SH 1FT /CONTRO L key pair is held down. 
On releasing the keys, the original status 
reappears. The CONTRO L ESC 1 keyboard sequence 
also places the CPU message in line 25. It remains 
there until removed by the CPU or the keyboard se
quence CONTROL ESC 2. If for some reason 
no message is present, the status line appears blank 
and nonreversed. 

The function of displaying the deposited message 
may be controlled via the I/O by the use of the 
ESC 1 sequence. This causes the message to re-
main displayed until the normal status line is displayed 
on receipt of an ESC 2 sequence. 

The customer, therefore, has the ability to force 
an alternate status line and gain additional sys
tem information. 

The following constraints apply to data which 
is to held as a waiting message; 

a. A maximum of 80 characters can be stored. 
Overflow overwrites in character posi
tion 80. 

b. Attribute codes and control codes are not 
recognized. For example, sending CR-LF to 
the Message Waiting buffer results in "CR-LF" 
being displayed in the data stream as control 
code symbols. 

c. The GS terminator (CTR L ] ) must be used 
at all times. For example, if a 10-character 
message is sent to the MESSAGE WAITING 
buffer and it is followed by a GS, any data 
past that point reverts to normal display 
memory. 

Line Monitor 

The line monitor mode (initiated with the sequence 
ESC:) allows the entry of received control code' 
and ESC sequences into display memory. Remote 
command execution is inhibited and all codes are 
displayed. Control codes and escape codes are 
generated on the keyboard and written to display 
memory without command execution. To exit the 
line monitor mode, the sequence ESC * is used. 
Reset 

Execution of the reset sequence (ESC, V) causes 
the terminal to be set to its initial state without 
altering the display memory. Reset functions 
the same as power-on, except the display memory 
is not altered and the power-on diagnostic is not 
invoked. A reset cannot be executed from the key
board if the keyboard is in lock mode. 

Hard Reset 

Simultaneous depression of the right hand shift and 
control keys along with the V key will cause the 
terminal to reset the same as power on including 
the self test. The screen will be cleared. This will 
function in all JTlodes, including the keyboard lock 
mode. 

Boot Load 

The Boot Load sequence ESC " allows load-
ing of programs directly into the RAM memory 
area. A program can be entered either from the 
keyboard or over the I/O port. The load address 
and program data are loaded using ASCII char
acters of 0 through 9 and A through F represent
ing their hex value. Every character is assumed to 
be a hex character or control character and two se
quential characters are used to form an 8-bit byte. 
The program load operation is terminated by any 
character other than 0-9 or A through F. An @ 
character causes the programs just loaded to be 
executed, starting at the defined load address. A # 
character saves the program, allowing its later 
execution, and returns the terminal to normal oper
ation. 

If a run address other than what was initially loaded 
is desired, it is possible to load only the address by 
entering ESCAPE, " four-digit hexadecimal address, 
and @ (program run terminator). If a later run is 
desired at the same address, an ESCAPE, " @ will 
do this. The address, however, is cleared out at 
reset time to prevent accidental running of non
existent programs. 

A program is loaded and executed in the following 
manner: 

a. ESC" initiates the boot load. 

b. The first four characters are used as the high
low load address. 

c. Subsequent bytes are stored sequentially, 
starting at the load address. 

d. An @ character terminates the load 
sequence and starts execution of the loaded 
program at the load address. 

e. A # character terminates the load se
quence and returns the terminal to normal 
operation, allowing for later execution of 
the program. 

3.3.4 Modes of Communication 

The Micro Bee terminal is capable of operating 
off-line (Local) or on-line. Two operational 
modes of communication are provided when 
the unit is on-line: full duplex and half duplex. 
See section 3.2.5 for an explanation of these 
modes. 

3.3.5 Modes of Transmission 

Character (conversational) Transmission 

During character transmission, the terminal must be 
on line. Received alphanumerics are stored in mem
ory and displayed. Received control codes or escape 
codes cause the unit to perform the appropriate func
tion and are not stored in memory or displayed. In 



full duplex operation, keyboard entered control codes 
and escape sequence codes are transmitted but are not 
acted upon unless echoed back to the terminal. 

In half duplex mode, control codes and escape se
quence codes are transmitted and acted upon 
locally. 
Auxiliary Character Transmission (Micro Bee 
1A/DM1A) 

The Micro Bee 1A/DM1A bidirectional serial auxiliary 
port is provided with buffering on both transmit and 
receive Imes. The termmal recognizes the com-
mand to turn on the auxiliary interace even when 
in a local mode. This provides the ability for 
the CPU to transfer data into the auxiliary port 
buffer, thence to the auxiliary device. The buffer 
size compensates for dissimilar functional speed 
between mechanical and electronic devices. 

I/O Data Flow 

Table 3-7 summarizes the possible data flow paths 
within the Micro Bee and between the Micro Bee 
and external equipment. It is important to realize 
that a number of different communications modes 
are possible and that these modes are sometimes 
determined by the operator and sometimes by 
the CPU. For example, the CPU can turn on the 
auxiliary port and communicate with it without 
any operator intervention or control. The key to 
ascertaining the current operational mode is the 
status line. It indicates "LOCAL," "ON LINE," 
etc., depending on the selected mode. (A com
plete explanation of the status line indicators 
is contained in Section 3.3.7.) 

Table 3-7 I/O Data Flow 

MAIN PORT AUX PORT KeYBOARD CRT 
MODES 

ENABLED 1-----,..--+----,...---1 

LOCAL 

ON-LINE 

ENABLE-AUX 

AUX-ON 

ON-LINE 

ENABLE AUX 

ON-LINE. 
AUX-ON 

AUX-ON. 
ENABLEAUX 

ON-LINE. 

AUX-ON. 
ENABLE AUX 

Transmitter Receiver Transmitter Receiver 

**-~ 

*-f---. 

*-f---

-
*- --ill!-

**Monitored for special I/O functions such as Aux On 
*Only HOX or FOX auto echo 
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T~ble 3-7 can be used to determine the data flow 
path(s) which are possible in each of the major 
modes and in most common mode combinations. 

Examples: 

In local mode, data can only be routed from the 
keyboard to the CRT. The dual asterisks indicate 
that the main port receiver monitors the CPU 
for special commands such as go on line or aux on. 

In the on line/enable aux mode combination, key
board entered data are transmitted from the main 
port and displayed on the CRT if the terminal is 
in half duplex or in full duplex auto echo. Key
board entered data are also transm itted from the 
aux port. Incoming data from both the main and 
aux port receivers are displayed on the CRT. 

3.3.6 Memory and Display Organization 

Character Set 

The terminal is capable of transmitting and display
ing the entire 128 ASCII code set. All 32 control 
codes are displayed as special symbols. These symbols 
are exhibited in the control code symbols Table 3.5. 

Field Attributes 

The display format is organized with 24 lines of 
80 characters each. Field attributes do not occupy 
display memory even though they occur inter
spersed in the data stream. Up to 16 attributes 
per line may be entered. 

Field attributes control visual characteristics of 
data following the attribute until the occurrence 
of either a succeeding field attribute or the end 
of display. A detailed explanation of the use of 
visual attributes is contained in Section 3.3.2. 

Graphic Mode 

Eleven graphic characters are available and may be 
displayed in normal video, half intensity, blinking 
or blinking half intensity. The graphic mode is 
turned on by entering an ESC. R sequence and 
turned off with an ESC S sequence. To use the 
graphic mode, the following procedure is followed. 

a. Turn on graphic mode with an ESC R. 

b. Move the cursor to where the graphic character 
is to start. At least one character must separate 
a graphics character and any preceeding video 
attribute. 

c. Then key the ASCII character required for the 
desired graphic symbol as shown in Table 3-8. 



d. Repeat steps band c as needed. 

e. Exit the graphic mode with ESC S. 

Table 3-8 Graphic Characters 

A9:11 EQJIV ALENT HALF 
SYMIi!21. NORMAb HALF. BLINK BLINK 

Cd @ A B C 

bJ D. E F G 

rn H I J K 

[;0 L M N 0 

Q p a R s 
blJ T U V W 

rn x y z [ 

bId \ ] t + 
~;:;:;l , 

a b c 
[[] d e f g 

bId h i j k 

3.3.7 Status Line 

Status Line Field Definition 

The status line occupies the 25th display line of 
the CRT and is displayed in half intensity reverse 
video. The breakdown of the status line display 
fields is outl ined in Tables 3-9 and 3-10. 

To display an alternate status line or no status 
line at all, use the CPU message deposit 
function. In order to inhibit display of the 
status line, the sequence ESC; GS ESC 1 is 
employed. This causes no message to be depos
ited and forces the status line to be displayed 
in normal video with no data present. The 
25th line remains inaccessible to the operator. 
In order to display an alternate status line, 
the complete CPU message deposit sequence 
is followed. 

An additional status line for host CPU system in
formation can be implemented through the use 
of the CPU line lock feature. 

The following is an explanation of the 
messages wh ich may appear on the 
status line: 

Field A - Main Port Status 

ON LI N E - indicates that the terminal is on line 
to the CPU. 

LOCAL - displayed when the terminal 
has been taken off line by placing it 
in the local mode. 
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Field B - Line Monitor Mode 

MONITOR - indicates·line monitor mode 
has been entered. Control/Escape codes are 
displayed but not acted upon. 

Field C - Main Port Control Field 

This field indicC'ltes the status of EIA circuit 
Data Set Ready (CC). 

DSR - displayed when CC is on, indicating 
that the data set is connected and ready to 
send or receive data. This field is blank 
when circuit CC is off, indicating that data 
set is disconnected and unable to send or 
receive data. 

Field 0 - Auxiliary Port 

AUX R DY - appears when the auxiliary device 
is properly connected and ready to receive or 
remit data. 
AUX ON - appears when the aux on mode is 

. entered with ESC (. This mode enables the 
aux device to exchange data directly with the 
CPU. 

AUX BSY - appears when an auxiliary device is 
not properly connected or ready to receive data. 

Field E - Message Field 

This field is used variously, as described in 
the following list. Only one message at a time 
can appear. 

SYSTEM RDY - displayed if the terminal self 
test is completed with no errors. 
LINE LOCK - displayed when the host CPU has 
initiated the line lock feature on one or more 
data lines. 

MEM LOCK - displayed when the host CPU or 
operator has initiated the memory lock feature. 

ERR CHECK - displayed when the self test fails. 

MSG WAIT - displayed in half intensity reverse 
blinking video when the host processor has com
pleted a message sequence to the term inal message 
buffer. 

KEYBD -tOCK - displayed when the keyboard 
has been disabled by the CPU 

Fields F and G - Status Message 

These fields are used jointly to display the 
_ 27-byte status message when it is evoked. See 
Table 3-10 for a complete explanation of the 
status message. 

continued on page 3-19 



Table 3-9 Status Line Display Fields 

A III B IIITJII D III E III F ", G III H 

ONLINE MONITOR OSR AUXRDV *ERR CHECK GRAPHIC HH:MM:SS 
LOCAL AUXON *MSG WAIT 

AUX BSY *KEYBO LOCK 
STATUS MESSAGE MEM LOCK 

LINE LOCK (39-65) 
SYSTEM ROY 

(1-7) (9-15) (17-19) (21-26) (28·38) (40-53) (55-65) (67-80) 

The numbers In parentheses indicate the character positIOns occupied by each field In the 80-character status line. 

*Status line indicators which appear In full mtenslty reversed bllnkmg video. All others appear in half-intensity reversed Video. 

The status line is an invaluable ready-reference tool which enables the operator to tell at a glance 
which operating modes/features are currently in use on the Micro Bee, and whether the terminal 
is operating correctly. 

It is normally continuously visi ble unless superseded by a CPU message or other I/O function. 
The status line occupies a complete SO-character display line on the bottom (25th) row of 
the screen and consists of 8 fields displayed in full intensity reversed blinking or half-intensity 
reversed video. 

The possible messages for each field are explained in Section 3.3.7 of this manual and are shown 
graphically here. Please note only one message at a time can be displayed in each field. 

The all-numeric status message, when displayed, occupies fields F and G. It may be requested by 
the operator or the CPU using the sequence ESC O. It is broken down character by character 
in Table 3-10 which follows on the next page. 
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Table 3-10 Field F&G Status 'Line Indicators 

CHARACTER a-tARACTER FEATURE MESSAGE CONVEYED 
POSITION Dls=\..AYEO CONVEYED 

39 1 - 7 Main Baud Rate 
0= 110 2 = 1200 4 = 2400 ·6= 9600 
1 = 300 3 = 1800 5= 4800 7 = 19200 

40 1 - 7 Auxiliary 
Baud Rate Same as above 

41 0-3 Termination 0= CRLF 1 = ETX 2= EOT 3 = CR 
Character 

42 0-3 Parity Select o =;: Even 1 = Space 2 = Odd 3 = Mark 

43 0-3 Self-diagnostics 0= No fault 1 = ROM fault 2 = RAM fault 

44 0- 1 Receiver Error Check 0= Off 1 == On 

45 0-1 Roll Mode 0= Off 1 = On 

46 0- 1 Auto Line Feed 0= Off 1 = On 

47 0- 1 Lower Case Inhibit 0= Off 1 = On 

48 0- 1 Duplex Mode 0= Half Duplex 1 = Full Duplex 

49 0- 1 Auto Echo 0= Off 1 = On 

50 0- 1 Screen Display 0= Off 1 = On 

51 0- 1 Main Port 0= On Line 1 = Local 

52 0- 1 Aux Enable 0= Off 1 = On 

53 0- 1 Graphics Mode 0= Off 1 = On 

54 0- 1 Line Lock 0= Off 1 = On 

55 0- 1 Memory Lock 0= Off 1 = On 

56 0- 1 Keyboard Lock 0= Off 1 = On 

57 0- 1 Error Check 0= No error 1 = Diagnostic error detected 

58 0- 1 CPU Message 0= No message waiting 1 = Message waiting 
Wait 

59 0- 1 ~Code uppresslon 0= Off 1 = On 

60 0- 1 Main Baud o = Undeh rear ~ne~ 1 = Under sOJtware 
Reset SWltc com an comman 

61 0- 1 Aux Baud Reset o = Undeh rear ~ne~ 
SWltc com an 

1 = Under sOJtware 
comman 

62 Various Software version Reflects ROM revision level 

63 Various Software version Reflects ROM revision level 

64 Various Software versi on Reflects ROM revision level 

65 Blank Reserved 

TYPICAL TRANSMITTED MESSAGE: 27-character string, clock. The clock digits appear only when it 
has been properly set. 
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continued from page 3-16 

Field G - Graphic 

GRAPHIC - appears in Field Gof the status line 
when this mode has been entered. 

appear to be a terminal malfunction when, in 
fact, an improper mode or function has been 
selected by the operator. These mistakes can 
usually be rectified with a simple keyboard se
quence or by changing a switch setting .Table 
3-11 describes the corrective action required in 
several common situations. 

Field H - Clock 

Normally blank, clock clear. When the clock 
is set, the time is displayed in the format 
HH:MM:SS. This is a 24-hour clock. 

3.4 OPERATOR TROUBLESHOOTING 
Most terminal functional problems which occur 
soon after initial installation result from operator 
unfamiliarity with the machine. Some problems 

If you are unable to diagnose a hardware mal
function through the use of the self-test, or if 
you have problems interfacing the terminal to 
your system, call the Beehive I nternational home 
office or the Field Engineering Depot at (801) 
355-6000 for assistance. 

Table 3-11 Operating Error Indicators 

SYMPTOM PROBABLE CAUSE SOLUTION 

Screen is blank a. Terminal unplugged a. Plug in terminal 
b. Power not on b. Turn power on 
c. Maladjusted brightness pot c. Adjust brightness control 

Cursor is present; a. Keyboard is locked a. Cycle main power 
No data can be entered b. The terminal is in full duplex and b. Set terminal to half duplex 
from the keyboard; the CPU is not echoing characters Set auto echo to on 
Cursor does not move 

Cursor is present; Security field attribute enabled Delete security field attribute 
No data entered on screen; 
Cursor moves 

All data are displayed as Graphics mode on Depress BR EAK key or ESC V or ESC S 
graphic symbols 

Control characters or Line monitor mode enabled Depress ESC * 
Escape sequences are being 
displayed instead of being 
acted upon 

Characters enlarged hori- Maladjusted contrast pot Adjust contrast control on rear panel 
zontally··Characters in 
reverse fiel ds obi iterated 

Random or SB characters a. Incorrect baud rate a. Set baud rate on rear panel 
displayed on screen b. I ncorrect parity setting b. Set parity selection on rear panel 

Continuous alarm bell a. Alarm has been set by code a. Depress any key on keyboard 

Clock displays invalid data I ncorrect entry Depress ESC space bar and set hours and 
minutes 

Two characters displayed a. Half duplex switch selected on a. Enable full duplex switch on 
when one key is struck full duplex system rear panel 

No response from host CPU a. Terminal in Local mode a-d. Verify correct switch settings 
b. Incorrect parity and connections 
c. I ncorrect baud rate 
d. 1/0 cable faulty or disconnected 

Double line feed Incorrect auto line feed switch setting Set auto LF switch on rear panel to OFF 

Upper case characters only a. Shift iock depressed a. Release shift lock 
b. Lower case inhibit switch on b. Reset rear panel switch 

Computer fails to recognize Incorrect termination character selected Select correct termination character 
end of terminal message 

Partial screen inaccessible a. Memory lock asserted a. Depress MLOCK key or ESC g or ESC h . 
to operator b. Line lock asserted b. Depress ESC V or cycle the power 
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