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The B100 Operator’s Manual

SECTION 1

Introduction

s Cursor Contro/ * Switch Selectable * Auxiliary lnterface
Transmission Rates: Printer Interface or

* Frase Mode 75 to 19,200 bps Storage Media 1/D

» Addressable Cursor * Communication Mode: HDX/FDX* * Non-Glare Screen
The BEEHIVE B100 is a jow cost multi-feature re- arranged on the rear panel, The Input/Cutput and
mote video display terminal. The terminal isself- auxiltary 1/Q connectors will interact with most
contained, operator oriented, and COMpuUter access- standard serial RS-232C external devices. The auxi-
tble. The BEEHIVE B100+s=n attractiveiystyted- - -—-- lier~—lata can be received and transmitted at a baud
sophisticated electronic package designed for use rate separate from that of the standard /0 Port and
in serially transmitting information to and receiv- is strap selectable.
ing information from, an interconnected data
source. The terminal is fast, with an operational The CRT is a 12-inch/30.5 cm {measured diagonally)
exchange of data at any of several preselected trans. digitai-type monitor which is formatted 1o display 12
mission rates — 75 to 19,200 baud. Other features fines with 80 characters on each line fér a tota!l page
include cursor control, RS-232C and current loop memory of 860 characters. A 24x80 character option
interface, addressable cursor,and erase mode. Expan- provides a total of 1,820 character memory for ag-
sion options, such as formatting, hard copy capa- ditiona! text storage. Each character is generated from
bility with printer interface, editing, blink, and 16 2 b x 7 dot matrix, with two dot spacing between agd-
function keys are available. joining characters and & two scan spacing between ad-

jacent lines. The standard character set consists of

The BEEHIVE B100 is controiled by an operator 64 displayable characters where optionally there are
designed keyboard employing N-Key rollover fea- 96 characters consisting of upper and lower case.
ture, When a key is held down for longer than half
a second, it automatically repeats at a rate of 15 This manual provides a general equipment description
characters per second. Auto repeat on some keys and operating instruction for the BEEHIVE B10D
is inhibited where not meaningful. Keyboard fea- VIDEO TERMINAL. Included are sufficient dis-
tures include an eleven key numeric pad for con- grams, tables, and descriptive text to provide infor-
venient entering of numbers: cursor up, down, mation to obtain a thorough understanding of the
right and left controls: optional function keys and operational characteristics of the equipment.

edit and data transmit keys.

A briet equipment description/option list, instaliation
Interfacing, baud rate selection, half and full duplex” with setup procedures, and operating instructions are
switching, and video controls, are conveniently included in three general sections.,

* Full Duplex operation aliows datas to be TrONETITIed with The terminel'c receiver iNpuUT wn-
abled for immadiate computer raply of the tranumitied dats Ischoplaxed) 1o verify proper
receipt of the dats.

]
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Figure 1-1 The BEEHIVE B100 TERMINAL

Table 1-2 BEEHIVE B100 Specifications

PHYSICACCHARACTERISTICS
Width
Height
Depth
Weight

POWER REQUIREMENTS
fnput Voltage
Power Consumption

ENVIRONMENTAL SPECIFICATIONS

Altitude

Temperature

Humidity

Vibration

Non-operative Storage Temp.

GENERAL SPECIFICATION
- Display Size
Active Display Size
Display Format
Character Type
Character Set

1-2

19.00 inches  38.3cm
12650 inches  34.3cm
22.25inches 565 cm
45 pounds  20.41 kg

110/100V/200V/230 VAC = 10%, 50/60 Hz
100 Watts (nominal)

Sea Level 1o 10,000 ft. (3km)

0 10 +40 degrees C (+32 10 104 deg F)
5% to 0% non-condensing

10 Hz to 55 Hz, 0.01 inch peak-to-peak
—20-C 10 B5°C

12 inch diagonal {rectangular} (30.5 ecm}
6.5 x 8.4 inches {16.6 cm x 21.4 cm)

12 lines of 80 characters each

5 x 7 dot matrix {7 x 8 field)

64 character ASCII set

96 character ASCIt optional



Table 1-2 BEEHIVE B100 Specifications Cont'd,

Cursor Type Non-destructive block
Erase Functions Clear Memary
Erase to end of line
Erase to end of screen
Erase unprotected field in Format Mode

Operation Modes HDX/FOX/BLOCK
8,10, or 11 bit words

Strapping Options Printer Baud rate
Refresh Rate {50/60 Hz)
Parity Odd/Even
9 10, or 11 Bit Word
Parity Bit Mark/Space
Aux Port CR/LF Delay Enabie
Aux Port Ready/Busy Contro!

Communications Per RS-232C E!A Standard
20 ma Current Loop Adapter

Signal Characteristics

Transmit Mark —10 volts nomtnal
Transmit Space +10 volts nominal
Receive Mark -3 to =25 volts
Receive Space +3 to +25 volts
‘Transmission Rates 75,110, 150, 300, 600, 1000, 1200,

- - 1800, 2000, 2400, 3600, 4800, 7200,
8600, 19200, or an externally provided
clock (X186) :

XB TTL output aiso provided

Figure 1-2 KEYBOARD CONFIGURATION
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Table 1-2 BEEHIVE B100 5160 e is w0 L0

Transmission Code

Start Bit one Bit

Data Bits seven Bits USASCH!

Parity Bit one Bit or none

Stop Bit one or two Bits
Baud Selection

Main 1/Q Switch Selectabie

Auxiliary Internally strap sefectable
Refresh Rate 50 or 60 Hz
Display Memory MQOS Random Access Memories

Character Generation MOS Reed Cnly Memory

OPTIONS LIST
CHARACTER GENERATOR EDIT
1. 06 Displayable Character Set 1. Edit/Function Keys

DISPLAY MEMORY MONITOR/FREQUENCY/VOLTAGE
1. 116V 50/60 Hz
1.24 Line x 80 characters 2. 100V 50/60 Hz

2.200v 50/60 Rz

4. 230V 50/60 Hz
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SECTION

Installation

2.1 INTRODUCTION

This section contains information on unpacking,

handling will be evident upon inspection of the ship-
ping container, and if damage is found after visual
inspection, take care not 1o destroy the evidence.

_ receiving inspection,connection of the_communi- - . —.— ¥ necessary document the demage with photographs-

cations interface, physica! placement of the ter-
minal and preliminary functional control
setting for the specific requirements of a given
user.

2.2 UNPACKING

The foliowing items are furnished with each B100
terminal:

a. The display terminal with keyboard.

b. Power Cord. )

¢. Operator's Manual

There are no tiedowns or packing materials inside
the unit which need to be removed. Store the car-
ton for use as a future shipping container,

2.3 INSPECTION FOR IN-SHIPMENT DAMAGE

Upon receipt, carefully check components for any
signs of shipping damage. All shipping containers
have been specially designed to protect their con-
tents, and special care has been taken to prevent
damage under normal shipping conditions. Mis-

2-1

and contact the Transport Carrier as soon as possible,
24 THE BEE LINE

in a continuing effort to provide the best in support
and service to terminal users, a one year subscription
to 3 continuing information service is available. Ser-
vice tips, manual updates and changes, corrective mo-
difications and documentation, and recommended
spare parts are onty 8 few of the items this service pro-
vides. Please refer to the order form at the beginning
of this manua! for further information.

2.5 ACCESSORIES

The following accessories are available for use with
the B100 terminal:

a. Acoustic Coupter Cable
Part No. 112-0031
b. NOVA* Computer Serial I/O Cable
Part No. 112-0040

* Tragemark Data General Corp.



6 IDENTIFICATION

n identification plate located on the bottom cover
f the terminal provides the mode! number, serial
r yer, weight, voltage and current requirements,
~nu frequency and power classifications.

&7 INSTALLATION
7.1 Placement for Operation

The terminal is fully seif-contained, and its portability
~ llows it to be moved and relocated to alternate oper-
1ing positions without removing or altering any wir-
ing. Select a convenient, level surface and place the
rerminal where the power cable and data |/O cables
vill not be in the way of the operator. Route the
cables in such @ manner that they not be inadverten®-
ty pulled or disturbed by minor changes in terminal
sosition or by working personnel. Position the ter-
ninal so that operator use will be as convenient as
possible.

CAUTION: Do not piace the terminal on any
surface that will block cooling 2ir from the bot-
tom or back of the cabinet. The terminal is
provided with an internal fan for cooling. Air
enters through slots in the botte.n and out slots
provided in the rear of the terminal case. To
maintain efficient air circulation, keep at ieast
—~wo inches of ciearance at the rear and onrthe -
sides of the terminal {See Figure 2-1).

2.7.2 Power Connection

The termina!l is shipped with a three-conductor power
cord which grounds the instrument through the off-
“set pin. The safety feature of this ground should al-
ways be preserved by grounding the terminal to the
outlet box or other earth ground. If itis necessary
to use an adapter, ground the pigtail.

2.7.3 Current Loop Interface

The Current Loop Interface is a 20ma device and
can be used for computers up to 2000 feet {608 m)
from the terminal. !f shielded, twisted pairs are used,
the terminal may be located up 1o 6000 feet (1.8 km}
away if utilized at slower baud rates, Interface con-
sists of: '

2 wire source

2 wire receive data

2 wire xmit data

~ current loop signals are contained within the
. _.232C /0 connector and will not interfere with
normal RS-232C signals required for asynchronous
operation. See Tabie 2-1 for location of pin assign-
ments.

NOTE: Current Loop will not operate 2bove 9800

baud. Set the baud rate at 3600 or below.

2.7.4 Composite Video

The B100 is provided with a Composite Video de-
vice capabile of driving a remote monitor up to 1000
feet from the terminal over a 50-ohm coaxial cable.
A BNC connector is provided on the rear of the ter-
minal for this installation (See Figure 2-2).

2.7.5 Data Interface Connection

Signals used in communicating with the B100 con-
form to the requirements of E1A specification RS-
232C. in particular, output voitage swings from -10
volts to +13 volts, while the receivers present & mini-
murn of 3k okms impedance to the line. The receiver
circuits employed in B100 switch at approximately
+1.0 volt with 0.1 voits of hysteresis. The input re-
sistance is approximately 4k ohms. The driver gir-
cuits current limit is at 10 milliamps on both source
and sink.

All data source interconnections are made vis the
rear panel tnput/Cutput connector {refer to Figure
9.2). A 25 pin minature D-type ITT Cannon connec-
tor (DM-25S or equivalent} is used for connecting 10
the computer. Pin assignments are listed in Table

2.1 and defined in the following paragraphs.

2.8 DATA INTERFACE CONNECTIONS

All data source interconnections are made via the
rear panel /O connector (see Figure 2-2). The 1/0
connectors are RS-232C type. The pin connections
are described in the following paragraphs and in
Table 3-1.

2.8.1 Frame Ground {AA] Pin 1

This conductor, where used, is electrically bonded
to the machine frame.

2.8.2 Transmitted Data (BA) Pin 2

This circuit transfers data from the terminal 1o the
data set for transmission to the external device. The
terminal holds circuit BA in the marked condition
during any time interval between characters or words,
or when no signals are 10 be transmitted.

2.8.3 Received Data (BB) Pin 3
The circuit transfers data from the data set 1o the

terminal. Signals on this circuit are generated by the
data set in response 1o data signals received from the

22



Table 2-1

rPIN NO. SIGNAL DESCRIPTION RS-232C
1 frame ground AA
2 transmitted data BA
3 received data BB
o W”M
4 ouT  requesttosend —» #! CA -
5 i/ cleartosend = B - CB
7 signal ground AB
g |n) carrier detect <7 . CF
16 XE terminal data clock output *
15 X 16 terminal data clock input *
20 ouT  data terminai ready -0 4! cD
17 trans CL
18 source +20V  {Current loop) CL
19 GND CL
23 - -receive GND CL
24 trans GND cL
25 receive cL
#{Not RS-232C, TTL Level} . NOTE: CL is bipoler
DATA INTERFACE PIN ASSIGNMENTS (Main /O Port)
_J
e
PIN NO. SIGNAL DESCRIPTION itlafind Ao oz b
1 frame ground
2 [ aux receive cata } ﬁM /E-{ﬁ' Jj.ﬂ-:ﬁ,ﬁ"
3 0uT  aux send data
4 iﬂ\. aux request to send
& ﬁ}g‘}(_ aux clear 1o send
7 signal ground
'+ Data Set Ready — Carrier
aux ready /busy hine

AUXILIARY PORT PIN ASSIGNMENTS




Aliow At Least 2 Inches

Clearance
T £
[ &
0o
o
-
l |
v} % l jwy
(3 22.25" ! \
55.5cm Allow at Least 2 Inches 48 3cm

Ciearance for the Fan

Figure 2-1 Mounting Requirements

external device. The data set holds this line in the
marking condition when the line is idle. }/
2.8.4 Request to Send {(CA)} Pin & rP,UJT

Signals on this circuit are generated by the terminal

to condition the local data set to transmit. The “ca”

condition is maintained whenever the terminat has
information ready for transmission or is being trans-
mitted. The terminal transmits data on circuit BA
{Transmitted Data) only when the ““on" condition
is maintained on circuits CA, CB, and CD. Request
Send is determined internally. See the Strappmg
,.TtDT'u.c-tJ"EL2__ “

2.8.5 Clear to Send (CB) Pin 5 : -, 1

e 4
1

Signals on this circuit are generated by the data set
to indicate that it is prepared to transmit data. The
“on'’ condition on circuit CA {Reguest to Send) is
replayed as iong as may be required to establish a
connection to an external device. When Circuit
CA is turned off, circuit CB is also turned off.

2.8.6 Signal Ground {AB) Pin 7

This conductor establishes the commaon ground
reference for all interface lines.

2.8.7 Carrier Detect (CF) Pin8 | »

An input signal (High) le enabte the unit to
Teceive

2.8.8 X8 Terminal Data Clock Pin 16

X8 TTL level transmit clock is provided to clock
external modem or interface units,

,.8.6 X16 Terminal Data CLock Pin 15

TTL tevel clock provided to B100 to slove terminal
to any clock rate, up to 19,200 baud.

2.8.10 Data Terminal Ready (CD} Pin 20 yt

Terminal ready is high whenever power is on.

2.8.11 Auxiliary Port Interface Connections

All Aux Port interconnections are made via the rear
panel Aux Port connector (see Figure 2.2}, Table
2-1 contains a list of pin assignments for the Aux
Port connecior.

2.8.12 Frame Ground Pin 1

This conductor, where used, is electrically grounded
to the machine frame.

2.8.13 AUX Receive Data Pin 2

The circuit transfers data from the data set to the
terminal. Signals ©§n this circuit are generated Dy
the data set in response 10.data signals received
from the external device.

2 8.14 AUX Transmit Data Pin 3

This circuit transfers data from the terminal to the
data set for transmission to the external device.

2.8.15 AUX Request to Send Pin 4

Signals on this circuit are generated by the terminal
10 condition the local data set to transmit.

2.8.16 AUX Clear to Send Pin5

24

Signals on this circuit are generated by the data set
1o indicate that it is prepared 10 transmit data.
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Table 2.2

SWITCH ASSIGNMENTS

SWITCH LOCATION A1

OFEN SWNo. CLOSED i+) ]
W
UNUSED 1 UNUSED
LOW INTENSITY 2 LOW INTENSITY W/FORMAT
3
UNUSED 4 UNUSED
& INTERNAL AUX DELAY
ONLY ONE CLOSED € AUX BUSY CONTROL
? AUX READY CONTROL

SWITCH LOCATION D10

OPEN _SW No.l CLOSED {+) ]

MAIN 2 STOP 1 MAIN 1 STOP

MAIN NO PARITY 2 MAIN PARITY ENABLE

MAIN EVEN PARITY 3 MAIN CDD PARITY

MAIN B-BIT WORD 4 MAIN 7-BIT WORD

MAIN BIT 8 MARK 5 MAIN BIT 8 SPACE

60 Hz 4] 50 H2
LOWER CASE 7 UPPER CASE

SWITCH LOCATION D11

ToPEN TTTTTTTTT T lewW Ne L T TUELDSED i+
AUX 2 STOP 3 AUX 1 STOP
AUX NO PARITY 2 AUX PARITY ENABLE
AUX EVEN PARITY 3 AUX ODD PARITY
AUX 8-BIT WORD 4 AUX 7-BIT WORD
AUX BIT 8 MARK 5 AUX BIT 8 SPACE
24 LINES 6 12 LINES
UNUSED 7 UNUSED
SWITCH LOCATICN E13
OPEN SW No. CLOSED (+)
1 19200 BALD
2 9600
ONLY ONE 3 7200
SWITCH CLOSED A 4800
IN LOCATIONS 5 3600
TE12& E14 5 2400
7 2000




SWITCH LOCATION Ei4

OPEN SW No. CLOSED (+)
1 1800
2 1200 !
ONLY ONE 3 1000
SWITCH CLOSED a 800
IN LOCATIONS 5 100
E13 & E14 s 150
7 10
B 75
"
2-B
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SECTION HI

Operation

3.1 INTRODUCTION

This section provides basic operating instructions

for the B100 Computer Terminagt. -To vperate this— -~~~

terminal efficiently, the operator should be familiar
with the instructions contained in this section. The
B100 should be properly instailed in accordance
with the procedures outlined in Section | of this
manual.

The information in this section begins with the
general pperator's information and becomes more
complex with programming information.

3.2 OPERATOR CONTROLS

The Keyboard and key explanations are shown in
Figures 3-1 and 3-2, Operation of any key on the
keyboard causes either character codes, control
codes, or escape sequences to be generated. The
one of three types of codes selected by the operator
is determined by the key or sequence of the keys
depressed. The keycaps are engraved alphanumeric
keys or control keys. There are three keys that are
used in a sequence with any alpha/numeric key:
To perform an Escape Operation, depress
and release the ESC key, followed by the
designated alpha/numeric key (see Figure
3.2).

31

To perform a Control Function, depress the CTRL
key and hold this key down while simultaneously
typing the alpha/numeric key.

if the lower case option is selected, the SHIFT key
is used to generate upper case codes and is pperated
the same as 2 typewriter shift key.

Some Control Codes, generated Dy depressing a
Function key, produces a single 8-bit code which is
displayed and scted upon, but not transmitted, e.g.,
cursor movement controls, SEND' CHARACTER
DELETE, etc. The Escape or Control Codes gener-
ated by depressing the ESC or CTRL keys and an
alpha/numeric key, produces two 7-bit codes which
are acted upon and also transmitted, e.g., CTRL-Q,
ESC-A, etc.

3.3 INITIAL TURN-ON PROCEDURE

Read carefully Figures 3-1 and 3-2 before operating
the terminal,

The proper turn-on procedure for the terminal is as
follows:

a. Set the rear panel POWER ON/OFF switch 10 ON;
allow a warm-up period of approximately one min-
ute.



B100 Keyboard

The ESC (Escape) key penerales
the A5CI coge which is used gs
the initial code of an escape
sequence.

ALPHABETIC and NUMERIC KEYS
generste 3/ displayable (alpha/

numeric and speciall character
codes corresponding to the fet-
ters, symbols or numbers,
including the 11 key numeric

pad.

FUNCTION keys F 1 through 16 are special keys
that proouce a tode sequence 1o the 170 Fort. The
code seguence begins with an ST X followed by an
ESC-aiphanumeric keay and ends with gn ET X,

The RETURN key causes the
cUrseT 1o §o 1o the firsy golumn
ot the same line.

{
Fi ] F2 35 |Fa {Fs |re {F7 [Fs Fo br | Fn 12
il Fa $ % & s ( 3 = —~— ;
1 2 3 4 5 & 7 8 9 0 ~ ~
—- RN ER T - | \ ( 1
ESC! O £ R T Y U i o P e .| RETURN
* NE
CTRL] A S D F G H J K L + . :i IF-:i:ED
I 1 - ,\__
7 =
HIFT | Z X clvisl~Nn|m]|™ > sHIFT /) PEL
e ' e | T

The SHIFT key is 8 momentary

The CTRL (Contrpl] key when
gepressed simultanecutty with
any piphs key; bits € ang 7 are
poth forced to 2 @ This sllows
pperstion of the contref codes
#as shown in column @and 1 of
the ASCI| code chary, This is
B MOMENTAry BcTion key,

{see Table 3-2}

key that enabies upper case Bipha

snd special chareciets 1o be
anterad.

The LINE FEED key causes the
CUrsDr 1o MOVE in The same
cOlumn and down one fine. It
TH#3UlITE in the same acTion
caused by the CURSCOR DOWN
key. The keys CTRL-J can
als0 be used,

3-2

The DEL (Delete) kuy genecates
a non-displayable oriete cooe
whan shitted. Lower case usé
of this key produces an under
MOrE.



Additional explanation and exercises
contained in this Section of the text

The 11 key NUMERIC PAD for ¢convenient
antry of numericel dete. These keys are
not affected by the SHIFT key.

The EQL key couses data
10 be cisared from

Cursor position to the
end of the line,

The CURSOR UF key causes the cursor
10 move to the same column on the line

sbove its present location, 1 on the
The EOS key causes cats first line, the cursor will wrap srcund 1o
Fi2 F14 F15 Fi6 10 be clesred from the mame column of the lastline. The keys
cursor position 10 tha ESC-A con aisp be used.
end of the screen.
CURSOR DOWN causes The tursor 10 move 10 The same
\ colymn, one line below it present tocation. it on the
iast line and not in FORMAT MODE,
\ Py 2AUX the CURSOR DOP\:N commabnd will cause the
display 1o scrolt, tf in the FORMAT MODE | the
7 g S SEND EOS L ON CURSOR DOWHN causes the Cursor 10 wrap around 10
I, the same column in the first line, Jf the cursor enads
/ AUX ML\UX in a protected field, Cursor Down will move forward
o g V. s4l. 6 k. . _.. . __l__ i l__./ ) 0 _ to the first unprotected iocation foundg. The L
HSEND - CNEL keys ESC-B can 2150 be used.
DEL ST The CURSOR H_IG HT key causes the cursor 10 rmove one
i 2z 3 -— m— tocatron 10 the right. H the curser is in the |ast position
CHAR “~ CHAR of g ling, This sequence moves the cursor to the first po-
sition of the next iine down. {f the Terminat is not in
EMT JCLEAR] ; K |AL FHA FORMAT MODE #nd tha cursor is in the last position of the
last ling, the commant wiil cause the cursar 1o wrap
O . TAB quE \LOCK arpund 1o the tirst position of the last line and the screen

when CLEAR/MOME key it activated in the
unshifted mode, the cursor willi move o

the Fome positien. |t shifted (type the
SHIFT kay simultanecusly typing the CLEAR/
HOME key), 2 “‘clesr screen’ operstion

is prlivated. H notin the FORMAT MODE,
all data will be erased. f in the FORMAT
MODE, orly the unprotectad data (high
intersity) will be erased. The keys ESC-H
can be used to Home the cursar. The keys
ESC-E can alsc be used to clesr the sereen.

will scrall, If in FORMAT MODE & command off the |ast
position of the screen will ceuse the cursos 1o return 16
the Home position. The keys ESC-C can aiso be usad.

The CURSOR LEFT keay ¢auses The Curtor 1o move &ne (occphon
1o the 1eft. if in the first locetion of & fine, the commang

will cause The curscr to go to the last locetion of the line

above. 1 the cursor is in the Hame position, the commang

will cause The cursor 1o go to the (ast location ot the Iesy

line, The keys ESCT-D may siso be used.

NOTE: in FORMAT MODE, the CURSOR KEYS will net
sliow the Sursor 10 ramain in a protacted field. The cursor
will §..ip to the nex1 unprotwcted field sutamatically.

The BREAK kay generates & Dulse

of approximatety 450 (+—20%) enitli-
seconds which is used 10 piace the
rangmit dats line in the spacing

sTAte.

Figure 3-1, THE B100 KEYBOARD WITH OPERATING DEFINITIONS
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FORMAT MODE

To start an Unprotected Fialg, the keys ESC-[ are

useg. The Unprotected Field is the srea the Dperator
will use to enter gesired data when the FORMAT MDDE
i used. Thase fielgs are identified by higher intensity
characters,

To end the Unprotected Fiald and start Tthe
Protectad Field, use the keys ESC-]. Al
dsta entered 1nto memory Teliowing This
sequence will be entered as a Frotecied
Field.

The keys ESC-W places the termunal in
FORMAT MODE 8na allows the terminal
10 tecopnize prolecled BrEas.

To teke the terminal out of FORMAT MODE,
use the keys ESC. X, This sequence takes the
terminet out of FORMAT MODE where iow
intensiTy sress ook wnprotecTes 1o the tar-

minal.
Fi F2 Fz | F4a Fs5 |Feo F7 F& Fe 1 F10
' ! = $ % & { 3 = —~ |
1 2 3 4 5 6 e 9 s - ~ ~
N {
ESC| @ W E R T Y U | O P € F RETURN
+ . P LINE
TRL F ' K
C A S D G H J K L . . | FEED
< = K — oEL
SHIFT | 7 X C Vv B N M SHIFT =
' . /
ESC Key Function Instructions
#  The keyt ESC-m terminates entry *+ The curior can be sent 1o 2 specific location
ot data inte & blink field. on commang of the ope-s1or, Use The keys
. ESC-F followed by two characters isee Table
¢ The veys ESC. ! entered into memory lollowing 541 That represents the hine and column
this sequence wdl be placed in & blink fiela. coordinates {or the character iocabon. it
operetng in FORMAT MODE and the cursor 15
*  The keys ESC-b chuses the keyboprd 10 slpce in & protected area of the display as &
be snablec (Oaia can ba entered from result of s command, The cursor will scan
the keyboardl. right ang will 5top when it tings the firgt un:
protected location.
*  The keys ESC-¢ causes the keyhoard 1o
pe Sitablad {deta cannot be entered from * ‘The keys ESC-@proouces » page type block
the keyboard], seng out the Auxithary Port.
WARNING. Only the computer CEN HAMOVE .

the dissbles state sfter the keybhoerd iv locked
uniess the power 1o the terminal s turned ott,
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Additional explanation and exercises contained in this Section of the text

The 410 SEND key initiates a page-type
block send out the Auxiliary Pory,

Fi2

F14

F15

The SEND key initistes & page-type block send
aut the Main 1/0 Portif unshified. If shifreq,
initiates 8 line-type SHock send. The keys CTRL-
G or ESC-! can slpo De wsed.

The AUX ON LN (Auxiliary On  Lina] key is an

alternate action key amvigned to connect the

I1/Q Port with the Auxiliary Port, Ths sliows

._ . the termingl 1o send & receive in 8 Daisy Chan _ _ _ = _
fashion. An LED indicator is an when this switeh

is activated,
NOTE: Beud rates batweaen the two pPOTts must
7 8 be identical.
The &40 ENAELE is an slternste action key
Wi gh 4 AlUX which ensbies conversational moge trans.
4 [ 1 I ~ Mission But the Auxiliary Port only, When
SEND ENBL This key is activated, the 1/0 Port is disabied.
5 3 DEL INST" The INST CHAR {Insert Charscrer! is an
] A -— — sliernete action Key. Any character
C R *CHAR entered whilg in this mode will be inserted
under the cursor whiie pil characters
o . .
/ FMT ULEAR m starung at the Cursor anag axrtending 1o the
O / TAB MEREAK LOCK. end of the line Br to the next protected
[ -~ tield will shift one position to the right.

The DEL CHAR [Delete Characrar)
key causet the Gala, starting
1o the right pf the cursor and end-

The last character wili be 105t

he ALPHA LOCK key is an alternare
wction key that locks the terminal in
an upper case mode. Allows the tar-
minral 10 be tkletype code compatibie.

ing 81 the end of the iinw or the

next profected fisld, 10 shitt one
oosition to the iefy,
under tha cursor will be tost.

The character

Tha FMT TAB {Format Tab) key will move the
tursnt 1o the first position {in FORMAT MODE!
of the next unprotected field. In this way, the
opetator can quickly position the cursor where
necestary. 1f notin FORMAT MODE, thic kay
‘CHuses the curtor 1o go 1o the Home position.
The keys CTRL-| can #lso be used.

Figure 3-2. B100 KEYBOARD INSTRUCTIONS



and insure that the cursor has appeared in the
apper laft hand corner of the screen, [f the
cursar does not appear, check that AC power
is secure and go through the Brightness and
Contrast adjustments explained below.

b. furn the BRIGHTNESS CONTROL {located on
the rear panel see Figure 2-2} until 2 raster is
faintly visible on the screen. Write several cha-
racters on the screen using both high and low in-
tensities (The keys ESC-[ and ESC-] produce the
different intensities). Reduce the Brightness un-
til the back-ground raster is extinguished. Adjust
the Contrast CONTROL {located on the rear
panel see Figure 2-2} until the characters are
sharply defined and the difference between the
two intensities is easily distinguished.

c. Simultaneously depress the SHIET and CLEAR/
HOME keys to clear the screen,

Perform the checkout procedures described in the
following paragraphs:

3.4 OPERATOR CHECKOUT PROCEDURES

To test the functional capabilities of the terminal,
perform the operator checkout procedures given in
the foltowing paragraphs. Before proceeding, in-
stire that the screen is clear and the cursor is in the
- 12 position,.

3.4.1 Alternate Action Keys
Perform the initial setup as follows:

a. Set the rear panel HDX/BLOCK/FDX switch 1o
HDX. (see Figure 2-2)

b. Set the rear panel CL/LCL/RS-232C switch to
RS-232C.

¢. Depress the "8’ key and enter 3 number of the
characters in memory and on the display.
Depress the SHIFT key and enter more charac-
ters. Note that any letters entered are now
capitalized,

d. Depress the RETURN key and notice that the
cursor moves to the first location of that iine.

e. Depress the LINE FEED key and note that the
cursor moves to the same coiumn in the ling |
directly below its pre /ious location,

f. Depress the HOME key and note that the cursor
returns to the Home position {the first column
on the first line},

g. Depress the LINE FEED key several times

. followed by several ‘a’ keys. This should move

{ e cursor toward the center of the screen. De-
press the FORMAT TAEB key and note that the
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cursor again moves to the Home position.

h. Depress the SHIFT and CLEAR keys simultaneously.
Note that the display completely erases and the
cursor returns to the Home position.

3.4.2 Cursor Movement Checkout

Before performing the checkout, depress the CTRL,
SHIFT, and CLE AR/HOME keys simuitaneously to
initiatize the terminal circuitry. Insure that the ter-
minal is in & loopback mode (LOCAL or BLOCK or
HDX), the cursor is in the Home position, and the
display is blank, Perform the checkout as follows:

a, Depress and hold the CURSOR DOWN  key un-
til the cursor reaches the bottom line of the dis.
play. Once the cursor is on the bottom line and
the key is not released, the cursor should remain
on the bottom line, The display is actually rol-
ling up at this time,

b. Depress and hold the CURSOR RIGHT —key
until the cursor reaches the last position on the
line, Relezse the key at this time.

¢. Depress and hold the CURSOR UP 1‘ key until
the cursor is on the top line of the display. Re-
lease the key with the cursor remaining on the
top line,

d. Depress and hold the CURSOR RIGHT—key.
When the cursor reaches the end of the line, the
curser will wrap around to the first position of
the next line.

e. Depress and hold the CURSOR LEF T«— key
1o cause the cursor 10 wrap around 1o the next
position of the line above.

f. Depress the HOME/CLEAR key 1o move the cur-
sor 1o the first character position of the first line,

3.4.3 SEND and AUX SEND Checkout
Perform the initial setup as follows:

a. Depress the CTRL, SHIFT, and CLEAR keys si-
multaneously. This should initialize the display,
clear the screen, and Home the cursor.

b. Type a message test consisting of severa! lines
of data.

c. Move the Baud Rate Selection switch to a slow
baud rate {use any low number).

d. Leave the cursor at the end of the data which
should terminate close to the end of a line.

Perform the checkout as foliows:
8. Depress the SEND key. The cursor should auto-

matically move to the Home position and move
slowly {rate depends on the baud rate selected)



10 the right, character by character and line by
line, The transmission should terminate at the
original cursor position. This is called PAGE
SEND.

b. Depress the SHIFT and SEND keys simultane-
ously. The cursor should move to the first po-
sition of the current line and move slowly across
that line only and terminating with the cursor
in its original position. This operation is calied
a LINE SEND.

c. Depress the CTRL and ‘Q’ keys simuttaneously.
The resuiting operation is identical to that ac-
complished by depressing the SEND key alone
{Page Send).

d. Depress the AUX SEND key. This operation
fooks like a PAGE SEND. The only difference
is that the data is transmitted out the AUX
PORT instead of MAIN 1/Q PORT.

3.4.4 FORMAT Checkout
Perform the tnitial setup in the fellowing manner;

a. Depress the CTRL, SHIFT, and CLEAR/HOME
keys simulitaneously, This initializes the display,
ctears the screen, and sends the cursor to the
Home position.

b. Establish the screen format {Unprotected and
Protected Fields) by completing the following
sequence:

_ 1. Key in the charagters desired in the first un-
protected field,

. Enter ESC-] this starts a protected field,

. Key in the characters desired in the first pro-
tected field,

. Enter ESC-[ this ends a protected field.

. Repeat steps 1 through 4 at each iocation de-
sired.

¢. Send an ESC-W sequence which puts the display
in FORMAT MODE. The protected areas are the
positions of lower intensity. The cursor should
have moved to the first unprotected (ocation on
the screen.

d. Depress the CURSOR RIGHT—=key. The cursor
should now move to the right and jump over all
of the protected areas (low intensity).

e. Simultaneously depress the SHIFT CLEAR/BOME
keys. Al data residing in the unprotected areas
{high intensity} should be erased, leaving only
the protected fields {low intensity) on the screen.

f. Depress the FORMAT TAB key once. The cur-
sor should move 1o the first position of the next
unprotected field. Reneated depressions of the
FORMAT TAB key will move the cursor from
field to field. When the cursor resides in the
first position of the last unprotected field on the
screen, the next depression will cause the cursor

[SLIN ) [N
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to then move to the first unprotected position
on the screen,

g. Initialize the display with the simultaneous de-
pression of the CTRL, SHIFT, and CLEAR/HOME
keys. :

3.5 CONTROL FUNCTION OPERATIONS

The Control Functions may be generated from the
keyboard or by receipt of corresponding commands
from the /O port. Figures 3-1 and 3-2 provide the
sequence of operation for each contro! function when
generated from the keyboard or when received from
the 1/O port. Table 3-2 depicts the ASCI! codes for
each control function. Control and Escape Codes
generated at the keyboard by depressing the function
keys are single 8-bit codes. The Controf and Escape
Codes generated as 8 Control or Escape Code sequence
at the keyboard or received at the |/O port consist of
two 7-bit words.

3.6 OPERATION CODES

The B100 code structure consists of 32 ASCI! con-
trol codes, 86 ASCI! alpha- numerics, and 96 escape
sequence codes, Operation codes perform the neces-
sary functions in response 10 commands generated
by control or escape code sequences rather than a
single key command. These functions may be generated
from the keyboard or received at the {/0 Port. Table
3-2 lists the codes, desceribes their functions and lists
the code sequence with octal code.

3.7 TIMING CONSIDERATIONS

Certain functions require longer intervals than one
character time at high transmission rates to complete
the operation. Longer intervals are provided by in-
serting filler {null) codes into the data block. The
number of fill characters required to fil! these inter-
vals for various operations and various baud rates
is given in Table 3-1. Although any character may
be used, the NULL character {B0Boctal) is suggested
since this code will be compietely ignored.

3.8 PERFORMANCE CHARACTERISTICS
Modes of Communication

The B100 Terminal is capable of operating Off-Line
{Local) or On-Line. In the Local Mode, all communi-
cation with external devices is cut off and data gen-
erated at the Keyboard is only seen locally by the
terminal itself, Three operational modes of com-
runication are provided when the terminal is On-
Line; Full Duplex {conversational}, Half Duplex {con-
versational}, and Block. Full Duplex operation '



allows data to be transmitted with the terminal’s
receiver input enabled for immediate computer
repty of the transmitted data (echoplexed} to
verify proper receipt of the data, if the computer
is so programmed. Half Duplex Data Transter is
generally used for messages or sending messages
character by character where echoplex is not avail-
able. Keyboard data entered while the terminal

is operating in Half Dupiex is entered into memory
and displayed, and does not require the echoplex
process from the CPU to verify the accuracy of the
message. In Block Mode, data generated at the
Keyboard is not sent out the main |/O port but is
sent directly to the screen. This mode aliows the
operator the aption of composing the message on
the screen, verifying its accuracy, and sending the
entire message on command, The transmission of
the message is initiated by depressing the SEND
key. Transmission is accomplished by simply de-
pressing the SEND key afone while the data can

be sent a line at a time with the simultaneous actua-
tion of the SEND and SHIFT keys. While trans-
mitting data in either the Line or Page modes, the
Keyboard is disabled. Use of the block mode fea-
ture differs from message preparation Off-Line

by the fact that the terminal receiver is enabied

in Block Mode.

3.9 MODES OF TRANSMISSION

3.9.1_Character (conversational) Transmjssion _____

During character transmission, the terminal must
be on line. Received alphanumerics are stored in
memory and displayed. Received Control Codes
or Escape Codes cause the unit to perform the

appropriate function, and are not stored in memory

or displayed. In Full Duplex operation, Control
Codes and Escape Sequence Codes are transmitted
but are not acted upon uniess echoplexed back to
the terminal. In Half Dupiex mode, Control Codes
and Escape Sequence Codes are transmitted and
acted upon. In FORMAT MODE, the cursor can-
not enter the protected fields established by the
delimiter codes, therefare, only the data in the
unprotected fields are transmitted. In Character
Mode, all data is transmitted.

3.9.2 Block Transmission (Line or Page)

Block Transmission is used 1o aliow the operator to
prepare data and then transmit the data as a unit.
The transfer can be initiated either from the Key-
board or the §/0Q. A Block Transfer is initiated from
the Keyboard by depressing the SEND key {un-
shifted for Page Mode or shifted for Line Mode}. A
Page Mode Transmission may be initiated from
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the 1/0 by sending either keys CTRL-Q or an
ESC-I. Line Mode Transmission is accomplished by
sending an ESC-i. When the Page Mode Transmission
is actuated, the cursor returns to Home, the request:
to-send line is actuated, and the terminal waits for
approximately 200 milliseconds and waits for a Ciear-
to-send tc come true.

The terminal then issues an ST X as the start of mes-
sage delimiter and begins transmission. Transmis.

sion begins at the Home position and the cursor ad-
vances one position to the right after each character

is transmitted. 1If not in the FORMAT MODE, & two-
character sequence (Carriage Return and LINE FEED)
is issued whenever the end of a line is encountered.
Alt NULL codes residing in memory are not trans-
mitted. When the cursor reaches its original position
and the character is transmitted, the terminal issues
an ETX code to indicate the end of the message. The
terminal then waits approximately 200 milliseconds,
drops the request-te-send line and enables the Key-
board. 1f in FORMAT MODE, only the unprotected
data fields are transmitted and an ASCII Horizontal
Tab (HT) code is transmitted 2t the end of each un-
protected field. Also in FORMAT MODE, the CR/LF
sequence at the end of each line is suppressed.

In the Line Send Transmission Mode, the operation
is essentially the same as described above. However,
the cursor is returned 1o the first position of the cur-

rent line instead of the Home position before the

transmission is started.
3.9.3 Auxiliary Character Transmission

Conversational Mode (character-by-character} trans-
mission can be accomplished out the AUX PORT by
depressing the alternate action AUX ENABLE key
on the keyboard. Then, if the terminal is in one of
the conversationa! modes {HD X or FDX]}, any aipha-
numeric keys depressed on the Keyboard will cause
transmission of the associated code out the AUX
PORT instead of the Main 1/0Q Port, A biock trans-
mission for the Main Port wili override this Aux En-
able switch for the duration of the message.

3.9.3 Auxiliary Pbrt Biock Transmission

This transfer can be initiated from 1he Keyboard

or the 1/O Port. A page-type transmission out the
Aux Port is actuated by depressing the AUX Send
key on the Keyboard or by sending and ESC-0
(zero} sequence into the 1/0 Port, Delimiters may
be sent in four positions during this page transmis-
sion; Start of Message, End of an Unprotected Field,
End of Line, and End of Message.




3.9.4 Auxiliary Port Block Transmission

This transfer can be initiated from the Keyboard or
the 1/Q Port. A page-type transmission out the Aux
Port is actuated by depressing the AUX Send key
on the Keyboard or by sending an ESC-0 {zero} se-
quence into the |/0 Port. Delimiters may be sent

in four positions during this page transmission; Start
of Message, End of an Unprotected Field, End of
Line, and End of Message.

3.10 BAUD RATE SELECTION

Transmission rates for the main {/0 Port are rotary
switch selectable at the rear of the terminal. This
rotary switch has sixteen positions which select the
normal fifteen baud rates and an externally supplied
baud clock. The rates internally available range
from 75 to 19200 baud.

3.11 OPERATING MODES
Format Mode

The FORMAT MODE is selectable from the Key-
board or from a remote data source initiated by

an Escape Sequence [(ESC W). In the FORMAT
MCDE, the terminal display t.as Protected Fields

in which the cursor cannot be positioned and no
data entered, The Protected Fields are differen-
tisted from variable dats by being displayed-in half
intensity. The display of the ha!f intensity data can
be internally selected to operate in one of two ways.
First, the half intensity can be enabled continuously
without regard to the state of the FORMAT MODE.
However, the display of the lower intensity can be
strapped to follow the FORMAT MODE. Thatis,

if the display is not in FORMAT, all data would be
displayed in normal intensity, and would only go to
lower intensity if the data is truly protected. If in
the FORMAT MODE the display will not roll if

the cursor is taken off the bottom iine of the dis-
play. in this situation, the cursor recycles to the
top line,

3.12 MEMORY AND DISPLAY ORGANIZATION

The B100 terminal has 1920 displayable character

locations. Characters are stored in the memory on

a line basis, B0 characters per line. The lines in

the memory are organized on a page basis where 24

_lines make up one page. The memory location

where the next character will be stored is marked by
the cursor. Character codes already entered can be
replaced by a space or any other code. f the cur-
sor is advanced beyond the end of the display

and the terminal is in FORMAT MODE, the display
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will not scroll and the cursor returns to the first
unprotected field at the top of the display. If not

in the FORMAT MODE, and the cursor is advanced
beyond the end of the display, the cursor remains
on the last line and the display scrolis up a line.
Writing beyond the end of the display or screlling
the dispiay causes the loss of the data on the first
line, If the line in memory has less than 80 charac-
ters, the displayed line has ASCII Null codes written
10 the eightieth character position,

3.13 CHARACTER OVERWRITE

When an error is made in entering a character (mis-
spelled word}, a correction can be made by reposi-
tioning the cursor and overwriting the character.
When in either of the conversational transmission
modes, characters will overwrite the display, but will
glso be transmitted as additionzl data,

3.14 AUXILIARY PORT

The AUX Port operates at RS-232C logic levels and
outputs and receives negative-true data. This port is
not affected by the local switch and is always “on
line* to its external device. The aperator can talk

to the externa! device on this port in both Converss-
tional and Biock Modes. In Conversational Mode, the
operator can accomplish a character-by-character
transmission out the AUX Port by depressing the
AUX ENABLE alternate action key on the Keyboard.
It a Block Mode transmission is desired, a page send
operation can be initiated by depressing the AUX
SEND key on the keyboard. Data may be transmit-
ted at a different baud rate than that of the Main

I/O Port {e.g., the |/O may operate at 9600 baud
while the AUX Port may operate at 1200 baud).

The AUX Port baud rate is strap selectable internally
in the unit. The AUX Port may be controlled by
utilizing the READY/BUSY line or with an internally
activated time delay.

3.15 MAIN INPUT/OUTPUT PORT

The main }/O Port operates at RS-232C logic levels
and outputs and receives negative-true data. The {/0
Port outputs data to and inputs data from the remote
data source when the terminal is in the On-Line con-
dition,

The only reguirement for receiving data is that the
terminal be in the On-Line condition. Therefore, if
the terminal is On-Line, any data coming into the
terminal from either the AUX or Main Ports will be
processed, When transmitting data, if the terminal

is On-Line and a key is depressed on the Keyboard, .
the /0 will place circuit CA (request-to-send} in an



#on'' condition. |f the terminal then receives Clear-
10-Send, it will send the data and drop Request-to-
Send. 1f no connection is made to the Clear-to-Send
input, the terminal assumes that permission was
granted and the data is transmitted.

The B100 terminal offers Serial Asynchronous
Transmission and Reception of data. Asynchronous
word structure consists of a start bit, seven data
bits, 2 parity bit (odd, even, mark, or space) and
one or two stop bits. All of these configurations
are internally strap selectabie.

3.16 CURSOR ADDRESS

Cursor addressing allows the cursor 1o be positioned
by sending a four code sequence. The cursor may
be addressed from the keyboard or from the /0
Port. The cursor is addressed by receiving the fol-
lowing four word sequence: ESC-F, Line, Address,
and Character }:‘ddress. €c-F Y,x
NOTE: iliega! addresses placing the cursor
beyond the 80th character will cause the
cursor 1o disappear. The cursor can be
recovered by depressing the HOME or
SHIFT/CLEAR keys.

For exampie, to position the cursor to line 15 and

-3.17 FORMAT TAEB

In FORMAT MODE, the cursor moves from one
Unprotected Field to another as the FORMAT
TAB key is depressed. If the cursor is located in
the last unprotected Field when the TAB key is
depressed, the cursor moves through the Home
position, If the Home position is protected, the
cursor moves forward to the first unprotected
position on the screen. [f the Home position is
unprotected, the cursor will remain there,

[f the display is not in FORMAT MODE, the
cursor wilj move to'the home position and re-
main there.

3.18 BLOCK SEND DELIMITER PROM

In normal operation, the B100 automatically sends
an_STX at the beginning of each block of data, and
an ETX as a message trailer at the end of the block:
iTin Format Mode, a format fietd delimiter {ASCHI
HT) is sent at the end of each unprotected field. If
not in Format Move, an end-of- line delimiter
{ASCIt CR followed by an ASCli LF} is inserted in
the appropriate position in the data stream. Utili-
zation of an optional, field programmable read-only-
memory {PROM allows the terminal to conform 10
special user requirements. With this option, the ter-

character position 41, send the following seguence:

- — ESC:EPB1 1911);-F (8199 8110}, period4@1¢—— —-"
111¢), H (100 10P@). Table 3-4 gives the charac-

ter and line jocation ASCII characters required to

address any position on the display.

minal has the capability of sending either none, one,

—or two ASCI codss in all Tour of the message positions
described above. In addition, the activation of an in-
ternal transmission time delay for the Auxiliary Port
cen be programmed into the same PROM.
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BAUD RATE
FUNCTION
18200 9600 7200
CLEAR 5 aulls 3 nulls 1 null
EQS FROM HOME & nulls 3 nulls 1 null
TAB 2 null B 1]
140 BAUD SWITCH # 14 13 12

Table 3-1. TIMING FILLER NULL CODES

SPACE

Table 3-3. INPUT/OUTPUT WORD STRUCTURE

—= 1 -2--1 3 4 5 & 7 8 9 10 11
MSB
MARK LSB
L .
o« 11 Bit Word With Parity “"Mark” [ e -
< = S o
= &« e =
v o vi S
[+
SPACE
1 2 3 4 5 8 7 B 9 10
MSS
MARK LSE |
Tk
pre 10 Bit Word With Parity “Mark’* = o
b o« s
> v
(=18
SPACE
1 2 3 4 5 6 7 8 9
LSB MSB
MARK
-—=- -
& 9 Bit Word With No Parity &
& 5
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Table 34. CURSOR ADDRESS CODES

65 ¢ v LIVE FiRST
ABSOLUTE CURSOR POSITIONING

Xor¥Y ASCH XorY ASCII XorY ASCH
LODE CODE CODE

1 SPACE 28 ; 55 v

-2 | 29 ¢ 56 W
~~3 " 30 - 57 X
* 4 # 31 > 58 Y

5 $ 32 7 59 z

a: % 33 @ 60 L

7 & 34 A &1 \

8 ' 35 B 62 ]

9 { 36 C 63 A

10 } 37 D B4 -

11 * 38 E 85 \
Tt T T R 39 F 86 2
13 , 40 G &7 b
~14 - 41 H 68 c

~ -15 . 42 [ 69 d
2 16 / 43 J 70 £
17 0 44 K 71 f

18 1 45 L 72 g

19 2 48 M 73 h

20 3 47 N 74 i

21 4 a8 0 75 i

22 5 49 p 78 k

23 6 50 o) 77 i

2 7 51 R 78 m

25 8 52 S 79 n

26 9 53 T 80 o

27 : . 54 U
- L
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SECTION IV

Theory of Operation

4.1 INTRODUCTION

This section contains the theory of operation for
the BEEHIVE B100 Terminal, This discussion is

presented as a functional descrip.on at & detailed
block diagram level referencing appropriate func-
tional blocks on the diagrams.

4.2 GENERAL FUNCTIONAL DESCRIPTION
The B100 consists of four basic functionat compo-
nents, Power Supply, Monitor, Keyboarg

and Main Logic Board. Figure 4-3 shows the basic
functiona! flow diagram of the terminal. These
functions are briefiy described in the following
paragraphs.
4,21 Power Supply

The Power Supply provides the required, regufa-
ted DC voftages to the terminal. This assembly

will operate on 100, 115, 200 or 230 VAC power
(selectable at the factory).

4.2.2 Monitor

The Monitor Assembly includes a 12 inch {30.5
cm}, diagonally measured, CRT and its support-
ing solid-state circuitry. The Monitor is controlied
by the vertical and horizontal synchronization sig-
nals, and the video signals generated on the logic
board. A fu!l screen of informatign consists of 12

4-1

iines of BO characters -- & two raster scan between
tines - or the opticnal feature of 24 lines ot 80
characters each. Brightness and contrast adjust-
ments are provided by external potentiometers
located on the rear panel, (see Figure 2.2, Section
(1. Other monitor adjustments are discussed in
Section V and in Appendix A,

42.3 Keyboard

The keyboard is the input device used by the opera-
tor to communicate with the terminal. The key-
board contains the switches and supporting circuitry
1o generate the appropriate control signals and
ASCI! codes utilized in the B100 terminal. The key—
board conforms to the proposed ANS! keyboard
standard for data keys, but has been expanded to
facilitate the capabilities of the B100.

4,24 Logic Board

The Logic Board contains the major function and
control circuits in the B100 terminal, It also
holds all of the DC voltage reguiators to power
the unit. The basic operations accomplished by
the main logic board are: Generation of data and
control signals for the monitor, interaction with
the keyboard, controt of the data sent between
the B100 and any external device, and generation
of the basic timing signals essential for the opera-
tion of the terminal.
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4.3 DETAILED FUNCTIONAL DESCRIPTION

A detailed discussion of the BEEHIVE B100 termi-
nal operation is contained in the following para-
graphs. The Subassembly components of the termi-
nal are functionally interdependent, however, the
isolation of various functions to the responsible
subassembly is relatively simple. The function of
each subassembly is also described, Schematic
diagrams are provided in Section Vi of this manual.
4.3.1 Power Supply

The Power Supply provides +5, +15, 412, and -12
v DC voltages to the circuitry froma 115 or 230
VAC source at 50 or 60 Hz. Figure 4-4 is a block
diagram of the Power Supply subassembly. The
DC regulators utilized are overcurrent and ther-
mally protected.

The power applied to the Power Supply is step-
ped down in voltage. The transformer output
voltages are rectified by three bridge circuits.
The output from the rectifiers and filters pro-
vides power to the +5, +15,+12,and -12 VDC ~
regulator circuits.

43,2 Monitor

The monitor displays data on the CRT in a pattern

determined by the vertical and horizontal syn-
chronization signals, and the video information
driving signals. A +15 VDC voltage is applied by
the Power supply to the Monitor, Appendix A
presents general and detailed data on the Moni-
tor Assembly.

33.3 Vertica! Synchronization

Vertical synchronization is appfied to the verti-
cal oscillator and triggers it at the vertical re-
fresh rate determined by the driving togic, The
vertical frequency is stabilized by the vertical
frequency contro!, which determines the point
of oscillation. The output puise of the vertical
oscillator is applied to the driver amplifier
which shapes the pulse and is controlled by the
vertical linearity control, The output of the
driver amplifier s applied to the vertical

driver by way of the height control. The verti-
cal driver output pulse is applied to the yoke
of the CRT and causes vertical defiection. The
refresh rate is 50 - 60 Hz. switch selectable.

4-6

___Figure 1.2 shows the keyboard layout. _

434 Horizontal Synchronization

The horizontal synchronization pulises are applied

to the horizontal amplifier where they are ampli- (

fied and applied 1o the horizontal driver. The out-
put of the horizontal drive is applied through the
width coil to the yoke, where it causes the horizon-
tal deflection. The horizontai defiection signal is
aiso applied to the flyback transformer. The hori-
zontal deflection signal is stepped up to approxi-
mately 12 KV where it is then rectified, filtered
and applied to the anode cap of the CRT to pro-
vide the high voltage required.

435 Video Information

The Video Information is applied to the video amp-
lifier by way of the contrast control, external to

the monitor. The video information signal from the
video amplifier is applied to the cathode of the CRT
gun to cause an On/Off condition corresponding

to light patterns of the screen. The brightness con-
trol is external 1o the monitor and varies the vol-
tage on the accelerating grid of the CRT.

43.6 Keyboard

The keyboard is compatibie with ANS! standards,
Figure 3.2 defines the ASCH codes available.

The keyboard enables the operator to manually
input information to the terminal, When a key is
depressed, the keyboard logic generates the corres-
ponding 7-bit ASCI1 code and presents the data

in paratlel form to the keyboard data tines. After

a short delay for debouncing, the strobe is driven
to its active leve! and held there as long as the key
is held down. For those keys which auto repeat,
the strobe line is pulsed at @ 15 character per second .
rate, The BREAK key is not encoded, but is a fune-
tion line that is driven low for approximately 400

mitiiseconds when the key is depressed. The follow- l

ing keys cause special B-bit (non-ASCil) codes:
AUX SEND, | , ==, {  CLEAR/HOME, SEND,
€0S, EOL, and DELETE CHAR. These codes are
used internal to the CRT only and are not transmitted.
4.3.7 Display Organization

The main timing chain (oscillator, dot position
counter, character position counter, character
height counter, and character line counter)




defines the configuration of the display on the CRT.
There are 30 lines, 6 of which are used for vertical
retrace and 24 of which are used to display charac-
ters . The 30 lines are composed of nine scans each,
Each scan being composed of 96 character times,

BO for display and 16 for horizontal retrace. Each
character block is composed of 7 x 9 dot matrix
field which contains a 5 x 7 character matrix for
the displayed character.

Oscillator The osciltator is crystal controlied with
a frequency of 10,8864 MHz. Two 74H04’s are
connected in series by a 100pf capacitor. Each
74H0O4 has a 1 Kohm feedback resistor around it.
A 10.8B864 MHz crystal is connected from the
input of the first 74H04 to the output of the
second. The output of the osciliator is buffered,
inverted and fed to the Dot Position Counter,

Dot Position Counter This divide-by-seven coun-
ter defines each of the seven dots required to
compose one character. The outputs of this four
stage counter are labeled DPC1, DPC2, DPC4,
and DPCB8. The Counter actually preséts to a
count of 10, counts up through the overfiow
point at 15 1o a count of zero, and presets then
back to & count of 10. The Dot Position coun-
ter output, DPCB, drives the Character Position
Counter.

“Character Position Countér The Character

Position Counter is composed of two binary-
type counters that define 96 character times,
each being seven dots wide. The cutput of the
Character Position Counter drives the Charac-
ter Height Counter.

Character Height Counter The Character Height
Counter is a standard counter that defines 9
scans of 96 characters each, with each charac-
ter being seven dots wide. The output of the
Character Height Counter drives the Character
Line Counter,

Character Line Counter The Character Line
Counter is a binary counter that starts at a
count of zerc and counts to @ maximum of 29
for a total of 30 character lines. The final out-
put of this counter runs at the vertical refresh
rate.

Horizontal and Vertical Drive The Horizontal

4.7

Drive is started when the Character Position Coun-

-ter leaves the video area of the scan and is active

for the foliowing 40 character times. The high
active output of this flip-flop is sent to the moni-
tor on pin 9 of connector J1.

The vertical drive is generated during the time that
the Character Line Counter is decoding 26.

438 Cursor Location Counter

The Cursor Location Counter identifies the loca-
tion of the cursor. This is a count made from the
Cursor Line Counter, called CURL, and the Cur-
sor Position Counter, called CURP. These two
counters, in conjunction with the ROLL counter,
are used to address the memory to determine the
entry point of the next character. The cursor loca-
tion counters are compared with the next character,
The cursor location counters are compared with

the Character Position Counter and the Character
Line Counter to generate the sianal called CNTR
CURSCR. This signal is used to generate the cur-
sor displayed on the CRT. Also associated with the
cursor location counters is the appropriate ¢ircuitry
to move the cursor up, down, right, ieft, home,etc.
A LINE FEED code causes the Cursor Line Counter
to increment by one, A CARRIAGE RETURN code
clears the Cursor Position Counter.

With the terminal operating in FORMAT MODE,
when the cursor is incremented off the bottom
ling, the cursor automatically wraps around to the
top of the display, i.e., the Cursor Line Counter

is reset 1o zero. However, if the terminal is notin
FORMAT MODE, the display scrolls whenever the
cursor increments from & count of 23.

A scroll is initiated by any of 3 functions if act-
ivated when the cursor is on the last line of the
display and the terminal is not in FORMAT MODE:
a. LINE FEED or CTRLJ
b. CURSOR DOWN orESCB
¢. tf the cursor is on the iast position
of the last line,
1. Cursor right
2. Any displayable character

3. Space
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4.3.9 Memory '

The page memory is actually a 2048 byte memory.
Each byte consists of 9 bits: 7 for data, one for
protect, and one for blink, Of these 2048 bytes,
1920 are displayable. The program does not have
the capability of displaying or writing into the
remaining 128. In order to write data into the
page memory from the receiver, the memory
address is muxed over to the cursor location
registers and the signal WRITE is generated. The
UART is then reset and is capable of receiving

the next character. The page memory output

is sent 1o the character generator input buffer

at the proper time to generate the displayable
characters. The program has the capability of
shutting down the screen refresh for any given
operation to increase the program operating

time,
4.3.10 Character Generator

The Character Generator is a read-only memory
(ROM} that is addressed by the character (in
ASCII). The scan configuration and the charac-
ter indicates the pattern desired on that scan.
Five-bit dot patterns are generated which form
a portion of a character, The output of the
character generator is applied to the parallel-
to-serial video shift register.

4.3.11

Video Shift Register

The parallel-to-serial Video Shift Register is
ioaded with date by the low-active signal, DPCE,
and is clocked by the main oscillator output. The
dots are shifted out, mixed with cursor informa-
tion, and blanking signals, and applied to the
monitor through the CONTRAST contro!l as
video information.

4.3.12 Input/Output Operations UART {Receiver)

Data can be received by the B100 from one of
three sources: from the 1/0 interface into the
receive side of the UART or from the keyboard
through the transmit side of the tJART to the
receive side of the JART.

The UART is driver. by a clock generated inter-
nally off the main counter chain. No separate
oscillator is required. A rotary switch located

4-11

on the back panel switches the clock rate for
operation from 75 to 18200 baud. The times 16
clock is then applied to the transmitter and re-
ceiver of the UART.

The EIA line receiver receives data at RS 232C
levels and gates them into the UART when the
B100 is on-line, Through the same gating, data

is brought in from the transmit side of the UART,
The dats is brought into the UART where itis
converted to paratiel {seven bits) data.

4.3.13  UART {Transmit)

The keyboard data lines for bits 1 through 7 are
applied to the transmit input data lines along with
the seven BUS lines. Also coming from the key-
board circuit is & load signal which triggers the
UART to initiate the transmission. As the DART
receives the character for transmission, it performs
the appropriate parity generation, provides one or
two stop bits, divides the X16 clock to get the baud
rate, and transmits the character. The character is
applied through an EiA RS 232C interface to the
computer or modem, Also coming from the UART

is output data at a TTL ievel which is applied to

the receiver side of the UART through the previously
mentioned logic. The ELA interface includes a Data
Termina!l Ready signal which indicates the status

of the B100 to the computer and a Request to Send
signal which indicates that the terminal has data to -
send to the computer. The Ciear-to-Send line coming
from the computer is monitored at the EIA RS 232C
interface levels. It is received by & line receiver which
converts it to TTL levels and applies it to the UART
clock control circuit tc control transmission. An
optional times 8 clock {TTL levels) is avaiiable as
part of the interface. The BREAK key is on the key-
board and enables a timer which holds the transmit
data line in a spacing condition for a predetermined .
fength of time. '
4.3.14 Biock Send Circuit

The Block Send feature allows the operator to com-
pose 8 message on the terminal screen and then,

by depressing the SEND key, cause the terminal to
send the entire message 10 the computer at the selec-
ted baud rate.

The sequence of operations is described in Figure 4-1.



The operation is as foliows:

Raise Reguest-to-Send

When Clear-to-Send, send STX (p@2)
header.

Send data

If FORMAT and END OF PROTECTED
FIELD, send HT code (D@5).

if not FORMAT and END of LINE,
send CR/LF sequence.

6. When end of message, send ETX (#03)

7 Time out and drop Reguest-to-Send,

el

o

4.3.15 Auxiliary Send Circuit
The Aux Send feature is identica! to the Block
Send except for two points:

1, The message is transmitted out the AUX
Port instead of the Main {/0 Port,

4.12

2. The delimiters sent at the start of ﬁes-
sage, end of unprotected field (135), end

of line (134), and ETX (003) are selected e |

from & different portion of the Block
Send ROM.

43.16 Special Function (F1-F16)

Sends a code sequence 1o the computer from the
terminal. The code is instigated by pressing any one
of the 16 function keys.

1.  An STX is transmitted (@@2)

2. An Escape code {33}

3.  Code character {see ASCI! Code Chart
Table 3-2)

4. And ends with an ETX (003}

l
I
l
i
{
-




SECTION V

Maintenance

5.1 INTRODUCTION

This section contains information to aid in the
maintenance of the B100 Terminal. Preventive
and corrective maintenance procedures are
specified as well as troubleshooting aids and
technigues.,

5.2 PREVENTIVE MAINTENANCE

No scheduled periodic maintenance is required.
However, several precautions can be taken
periodically 1o ensure proper operation. Care
should be exercised 1o see that there is proper
air circulation for the fan, The terminal should
not be placed on a shag carpet or other soft sur-
face that could impede the air entrance to the
fan. Special care must be taken to ensure that
no paper or other ioose articles are placed under
the terminal. The degree of dust density in the
air shouid be considered in selecting the location
of the terminal,

The interior of the unit may be wiped free of
dust. Accumutation of dirt causes overheating and
cornponent breakdown. Dirt acts as an insulating
blanket and prevents efficient heat dissipation. A
small brush is very usefu! for disiodging dirt; 2 cot-
ton-tipped applicator is good for narrow or hard
1o get places.

The following is a list of the troubleshooting aids
that are provided in this manuzl 1o assist in the
troubleshooting of functional failures.

Circuit Schematics
Detail Block Diagram {See Section IV,
Functional Flow Diagram \ Figures 1, 2 & 3}
Timing Diagrams (See Section IV,
Figures € & 7)
Glossary of Terms {See Appendix}
Troubleshooting Flow Diagrams
Disassembly/Assembly Proceduras
Adjustment Procedures
Configuration/Strapping
Information
Character Dot Matrix

{See Section I}

(See Section {1V,
Figure 5}

5.2.1 Troubleshooting Equipment

The following is a list of tools and standard equip-
ment required to repair a B100 Terminal:

V/O Muitimeter
Oscitloscope
Assorted Electronic Hand Tools

53 CORRECTIVE MAINTENANCE

This section provides corrective maintenance
information to aid in servicing the B100 Terminal.
[t is suggested that the configuration sheet and the
turn-on procedure be consulted before performing
the corrective maintenance described here. See
page 3-1.



5.3.1 Troubleshooting Preliminary Considerations

The most common problem occuring in B100 are
switch, control and operation-reiated. A simple
procedure may be followed to heip determine if
the problem is control and/or operation-related
or internal circuitry related by checking the
following:

l{iegal Operation (Refer to Section 1)
Improper Baud Rate Setting
Wrong Transmit or Receive Mode
Loase Interconnect Cable
5.3.2 Troubleshooting Flow Diagrams
A tist of trouble-shooting flow diagrams is given
in Table 5-1. This index lists apparent faifure
and refers the user to the proper flow diagram.
The Table is oniy intended to aliow the user to
varify the component where trouble exists, and
not to indicate the specific problem. The user
is advised to swap the defective component and
have that component repaired or replaced by an
authorized service agent.

1. Find the apparent trouble in the Trou-
bieshooting Fiow Diagram Index.

2. Proceed to the specified Troubleshoot-
- -ing Flow Diagram in the diagram-section ™ — =
and begin the troubleshooting procedure.

3. If an adjustment procedure is referen-
ced in the Troubteshooting Flow Diagram,
perform the adjustment and return tao the
tiow diagram to complete the trouble-
shooting process,

4. Reference is made to Timing diagrams
contained in (Section V1) this manual.

5.3.3 Full-Duplex Echoplex Test

A specially wired connector may be assembled
that will allow the operator to perform this test.
This connector tester allows the terminal to be
operated and tested independent of an external
data device. The connector mates with the Main
{/O Port. Set-up for the test is as follows:

FDX {Fui! Duplex Mode)
Bsud Rate - Any Setting

Test Connector Installed
in the 1/0 Port

Enter data from the keyboard as vou would if
you were on-line to a computer. If data is dis-
played on the screen properly, then the B100
is transmitting and receiving data properly.

The Test Connector is wired as follows:
{Refer to Figure 5.1.}

Connects Transmitted Data Line out of
the terminal to received data fine into the
terminal. Pin 2 to Pin 3 of the I/Q Port.

b o & ¢ ® o @
* @ & & = »

Pin 3
.
Pin 2 “* .
.
dumper between e’

Pin 2 and Pin 3

Amphenol Male Type
Connector

Beehive Part No, 6DB-0011-26 AP

Amphenol Part No, 17-20250-1

Figure 5-1
ECHOPLEX TEST CONNECTOR
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Table 5-1. Troubleshooting Flow Diagram Index
Troubleshooting

Apparent Failure

Flow Diagram

GENERAL
No raster present 5-1A
No raster present 5-1B
OFF LINE
Cursor either absent, multiple cursors, cursor not in home position or
screen filied with video blocks 5-2A
No character displayed when written,non cursor advance 5-2B
Wrong character displayed 5.2C
No escape functions 5.2D
No control functions 5-2E
ON LINE
No data being transmi.ted 5-3A
Transmits invalid data 5-3B
No reception 5-3C
Receives invalid data and/or improper parity 5-3D
DISPLAY
All displayed characters out of focus 5-4A
Rolling display 5-4B
Display too tafl/short for screen size 54C
Height of displayed characters uneven 5-4D
Display toc wide/narrow for screen size 5-4E
Display not centered 5-4F
Tilted display 5-4G
Others 5-4H
A. Single vertical line
B. Physical darmage
C. Dot in center of screen
D. Uneven intensity/tocus
E. Burned phosphor
F. Uneven display dimensions
(. Excessive H.V. Arcing
S _ﬁ
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5.4 MONITOR ADJUSTMENTS

The following adjustments should be made while
the monitor is in the B100 terminal.

The adjustments that foliow should be done with
the terminal case rermoved. A drawing of the
Meonitor PC Board adjustment points is shown

in Figure 5-2, while other monitor adjustments
are made from the back panel of the terminal.

Brightness

Contrast

Vertical Adjustments
Focus

Centering

WARNING:| The Monitor employs high voltages.

Care should be used in making any adjustments
as power will be applied 1o the Monitor,

the screen of the CRT with characters from the
keyboard and adjust the contrast contral for the
sharpest display of the characters in the upper
ieft hand side of the screen.

The vertical frequency contro! {R 116, Figure
5-5) is set to the approximate mechanical mid-
point initiatly. This adjustment will correct for a
rolling display and should be adjusted to correct
that symptom afone, No discrete measurement
is necessary, except for & visual observation as to
the steadiness of the display.

Fill the screen again with characters. The vertical
height contref (R 124, Figure 5-2) should be ad-
justed 6% inches from the top of the characters
on the first row to the bottom of the characters
on the last row in the center of the display.

The vertical iinearity control (R 127, Figure 5-2}
should be adjusted so the characters on the first

The brightness & contrast controis {located on the
back panel) should be positioned-t6 2 point where
the white raster on the CRT is extinguished. Fill

row are equally as tall as the characters on the
last row. Their height should be approximatety
0.18 inches {46 mm}.
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I the screen is btank, fill it with characters and
adjust the horizontal width coil {(L101, Figure
6.2} tor B%Z inches (21.6 cm) from the left margin
to the right margin of the displtay characters.

The horizontal linearity is adjusted to correct for
the compression of the display on the left hand
side of the screen, To correct this, loosen the
clamp securing the yoke and slide the cardboard
sleeve in or out 1o give uniform width to the
characters on the right and left borders of the
display.

Adijust the focus control (R 107, Figure 5-2) for
best overall display focus. It may be necessary to
readjust the contrast control and repeat this step.

Centering of the display is accomplished by rota-
ting the smatll permanent magnets giued behind
the deflection yoke, Magnets should be removed
and reglued with silicone adhesive. [f the display
as a whole is tilted, correction may be accomplish-
ed by rotating the entire yoke,

Additional descriptions and adjustments can be
found in Appendix A,

5.5 DISASSEMBLY PROCEDURE B100

The B100 disassembles into replacable components:

T "7 The Keyboard, Monitor Assembly, Logic Board,

and Fan. All Major components can be removed
and replaced quickly, An accompanying diagram
Figure 6-3, shows major assembly sections and
their interrelation. The following explanations
relate to this diagram.

B5.5.1 Case Removal

The reinforced fiber case is one piece and is fasten-
ed to the chassis with six screws and lock washers.
The screws are located: Two on the front of the
case below the keyboard, and four screws in the
back of the case surrounding the black rear panel.
[ift the case straight up for removal.

Assemnble in the reverse order.
5.5.2 { ogic Board Removal

Place the terminal in an upside down position
on a soft surface to avoid damage. Remove the

5-18

{5) screws and lock washers that secure the

Bottom Plate to the chassis. The Logic Board is
attached to the Bottom Plate with plastic clips .
{see Point A, Figure 5-3). ("

CAUTION: Do not remove the screws holding
the keyboard.

Carefully lift the Bottom Plate/Logic Board and
notice that there are three wiring harness attach-
ment points: One for the keyboard at the front

of the-Logic Board (see Point B, Figure 5-3), and
two for the power supply/monitor electronics at
the left rear (if the terminal is viewed from the
bottom} of the Logic Board (see Point C, Figure
5-3}. Carefully remove the keyboard strap and

lift the front of the board so that the other plugs
can be removed, The rear plugs have a plastic
spring ctip type connector that must be compressed
hefore removal. The board should be pulled forward
to clear the switches and plugs from their holes in
the rear of the chassis and the board can then be re-
moved.

Assembie in the reverse order.

5.5.3 Keyboard Assembly

Remove the case as described above. Remove the _
{7} screws and {ock washers. {see Point E, Figure 5-3"
from the underneath side of the chassis on the Key-
board end. Move the keyboard away from the moni-
tor slight!ly and unplug the wire strap from the logic
board to the Keyboard {see Point F, Figure 5-3).
Remove the Keyboard.

Assemble in the reverse order.,

5.5.4 Fan Removal

The Fan is removed by first removing the case (see .
above) and removing the four mounting screws at
the back af the terminal (see Point G, Figure 5-3).
Unhook the power cord and remove.

Assembie in the reverse order.

5.5.8  Monitor Assembly Removal

The bottomn plate/logic board and case should be re-
moved first {see above). Three screws and lock was-
hers {see Point D, Figure 5.3}) hoid the Monitor
Assembiy to the chassis. Remove the screws from
the underside of the chassis. The complete Monitor
Assembly can then be remover.

Assemble in the reverse order.
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Section 4

TI;tOUB LESHOOTING AND MAINTENANCE

4,1 TROUBLESHOOTING GUIDE
SYMPTOM POSSIBLE REMEDY
1. Screen is dark Check "A" bus Q106, Q105, CR2
2. Loss of video CR105, Q101
3. Power consumption is to high Check horizontal drive waveform;

Check proper placement of horizontal
linearity sleeve; Q105, Q106

The'voltage waveforms are shown in Fig. 1, and Fig. 2 is the interconnecting

cabling diagram. Figure 3 shows the circuit board component locations.
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Fig. 1 Voltage Waveform
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Fig. 2 Interconnecting Cabling Diagram
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MAIN CHASS!S BOARD

KEYWAY FOR cowecroa/
POLARIZ ATION

EvOt AND RIOB ARE USED ONLY WHEN LOW VOLTAGE POWER SUPPLY 15 NOT SUPPLIED

F‘ig. 3 Circuit Board Components Location
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MOLE X
CONNECTDR

ROTES: UNLESS OTHERWISE SFLCIEELW

k. SEE SECTION 1.1 DF MANUAL.

1. —¢ €& DEHOYES MOLEX PIH LONNLCTOR.
1. ALL WESISTURS ARE 12 W+ 5%,

[N ALL CAPACETORS RRE LK uF.

5. OENOTES PRINTED CLRLULT CARND EGE
CONNLCTOR.
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TVS5, 9 and 12 Without Power Supply
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