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SECTION |
GENERAL INFORMATION

11. INTRODUCTION

1-2.  This manual is furnished to provide detailed
instructions concerning the MiN1 BEE Computer
Terminal, It contains illustrations and information
pertaining to the unit itself, as well as interfacing
requirements for the unit when operating in con-
junction with other equipment. This section con-
tains a general description, discussion and basic in-
formation regarding the purpose, function specifi-
cations, and performance characteristics of the
MINI BEE Terminal.

1-3. IDENTIFICATION

1-4, Identification of the computer terminal can
be made by reviewing the identification plate locat-
ed on the bottom area of the terminal. (Refer

to Figure 1-1.). This plate provides model number,
serial number, weight, voltage, current, frequency
and power classification. To receive best service and
warranty coverage, do not remove this identification
plate.

15. DESCRIPTION

1-6. The MINI BEE Computer Terminal is a self-
contained, operator/computer-accessible, remote
display terminal with a detachable keyboard design-
ed for use in serially transmitting information to,
and receiving infarmation from, an interconnected
data source (See Figure 1-2.}. The terminal will

1-1

operate to exchange data at any of several pre-
selected transmission rates to a maximum of 9600
baud.

1-7. The MIN]1 BEE employs a 12-inch {measured
diagonally) rectangular television-type monitor
which is formated to display 12 lines with 80 char-
acters on each line, or 25 lines with 80 characters on
each line. The terminal has a total page memory of
960/2000 characters. Each character is generated
from B x 7 dot matrix with two dot spacing between
adjoining characters.

18. SPECIFICATION

19.  MINI BEE Computer Terminal specifications
are contained in Table 1-1.

1-10. EQUIPMENT SUPPLIED

1-11. The following items are supplied with the-
MIN! BEE Computer Terminal:

a. Display terminal
b. Detachable keyboard with cable
c. Power cord

d. MINI BEE Operators Manual



BEEHIVE MEDICAL ELECTRONICS INC.

Salt Lake City, Utah 84119
P/N

S/N Ibs.
VOLTS HZ
MADE IN USA WATTS AMPS \frA

TYPE I

Figure 1-1. Identification Plate

Figure 1-2 Mini Bee Terminal




Table 1-1

. MINI BEE Specifications

PHYSICAL SPECIFICATIONS

Dimensions:
Width
Height
Depth w/keyboard
Depth less keyboard
Depth of keyboard only

Weight:
Monitor
Keyboard
POWER REQUIREMENTS

fnput Voltage Options:

Power Consumption:

ENVIRONMENTAL SPECIFICATIONS

Altitude:

Temperature:
Non-operating temperature
Operating temperature

BTU:

Humidity:

Vibration:
Shock in shipping container
Vibration

GENERAL SPECIFICATIONS

Display Size:
Standard

Active Display Size:
Standard

Display Format:
Standard
Optional

16.55 inches {419.1 mm)
13.88 inches {372.43 mm)
21.38 inches (542.9 mm)
15.00 inches (381 mm)
9.75 inches (247,65 mm)

45 \bs (20.43 kg) approx.
8 Ibs (3.6 kg) approx.

115 V/230 V £ 10% 60 Hz
115 V/230 V + 10% 50 Hz (optional)
100 watts (max.)

Sea Level to 10,000 ft. (operational)

—20°C to +60°C {--4°F to +140°F)
+59C 1o +40°C {“50°F to +104°F)

30 BTU/hr.

5% to 90% non-condensing

Drop tested from 18 inches

10 Hz to 55 Hz; .01 inch peak-to-peak
12’ (304.8 mm) rectangular -

61/2" x 71/211
{165.1 mm x 190 mm) Approx.

25 lines of 80 characters
12 lines of 80 characters




Table 1-1. MINI BEE Specifications {continued)

Character Type:
Standard

Character Set:

Cursor Type:

Erase Functions:

Operation Modes:

Transmission Modes:

Strapping Option:

Communications Interface:

Signal Characteristics:
Transmit
Mark
Space

Receive
Mark
Space

Transmission Rates:
X 110 switch setting

X 150 switch setting

Transmission Code:
Start bit
Data bits
Parity bit
Stop bit

Baud Selection:

5 x 7 dot matrix (7 x 10 scan)
Approximately .08 x .18 inch

64 upper case ASCI| set

Non-destructive blinking double underscore
Clear memory

Erase line

Erase to end of screen

ON-LINE
OFF-LINE

HDX/FDX
10/11 bit asynchronous

External 1/0 clock (Times eight clock])
Parity odd/even

Parity check on/off

10/11 bit word

Per E1A Standard RS232C

—10 volts nominal
+12 volts nominal

=3 to —25 volts

+3 to + 25 volts

110, 220, 440, 880, 1760, 3620, and 7040 baud
160, 300, 600, 1200, 2400, 4800 and 9600 baud
1 bit

7 bits USASCII

1 bit

1/2 bits

Switch selectable

14




Table 1-1. MINI BEE Specifications {continued)

Refresh Rate: 60 Hz
Display Memory: MOS shift registers
Character Generation: MOS ROM

15




SECTION II
OPERATION

2-1. INTRODUCTION

2-2.  This section provides basic operating instruc-
tions for the MINI BEE Computer Terminal. To
operate this terminal efficiently, the operator should
be familiar with the instructions contained in this
section and the computer program with which he
will converse. The MINI BEE terminal should be
properly installed in accordance with the procedures
- outlined in Section |11 of this manual,

2-3. OPERATOR CONTROLS AND

2-4.  The keyboard is illustrated in Figure 2-1.
Rear panel controls are shown in Figure 2-2, Table
2-1 describes the functions of the keyboard con-
trols and indicators and Table 2-2 describes the
functions of the rear panel controls, Operation of
any key on the keyboard causes either character
codes, control codes, or function codes to be gen-
erated. The keycaps are engraved as alphanumeric
keys, control keys, and escape keys. All escape
sequence keys are indicated by the red legend on the
key. The sequence of operation is to depress the
escape key followed by the desired legend key to-
perform the desired escape sequence {Refer to

INDICATORS Table 2-1.}.
ONLINE
[j‘ POCCW))ER Pﬁgi’ “LocaL
BRIGHTNESS
1 [wl2][s[%]a]" ) [ =
! 2 3 4 5 6 7 8 ] 0 : —
esc CLR - @ LN |RE-
elwlelr|T|[Y]U 0 | P |reen]Tumn
[} - ; vome | eos {eLc ] N\ | + |Rus
awla|ls || F BE"" Hladlwklo | |our|reer|erea
- P 1A <[> |7
et o Lt el v 81N ) T feer]

Figure 2-1. Keyboard
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" xlio X

Figure 2-2. Rear Control Panel

Table 2-1, MINI BEE Computer Terminal Keyboard, Controls and indicators

FUNCTION

DESCRIPTION

Alphabetical and
numerical keys,
SHIFT, and
space bar.

ESC (Escape) key

+ {Cursor Up)
Escape/A

J {Cursor Down)
Escape/B

- {Cursor Right)
Escape/C

Generate character codes corresponding to letter, number, or symbol
engraved on key. The keyboard layout is similar to a standard Mode|
33TTY.

Generates the initial code in an escape code sequence.

Repositions the cursor up one line in same column as previously located.
I the cursor is on the first line, it will wrap around to the bottom line.

Repositions the cursor down one line in same column as previously lo-
cated. If the cursor is on the last line, it wili wrap around to the top line.

Repositions the cursor one character location to the right. |f the cursor

is located in the last character position of a line, it will reposition to the
first character position of the next line. If the cursor is located in the

last character location of the display, it will reposition to its home position.




Table 2-1 (continued)

FUNCTION

DESCRIPTION

< (Cursor Left)
Escape/D

CLR (Clear)
Escape/E

HOME
Escape/H

EQS (Erase to End
of Screen)
Escape/J

EL (Erase Line)
Escape/K

CTRL {Contro))
key

Bell
Control/G

Back Space
Control/H

LINE FEED
Control/J

RETURN
Control/M

BRIGHTNESS
control

ON LINE/LOCAL

Repositions the cursor one character location to the left. If the cursor

is located in the first character position of a line, it will reposition to the
last character position of the preceding line. 1f the cursor is located in
the home position, it will reposition to the last display character location.

Fills all memory locations with space codes and cursor moves to the
home position,

Repositions the cursor to first character location of the memory. Con-
tents of the memory are not altered.

Fills all memory locations on the line where the cursor is located
to the end of the screen, with space codes.

Fills all memory locations of the line where the cursor is located with
space codes.

When used in conjunction with any alpha key, the code structure of the
alpha key is changed by forcing the seventh bit to *’O"". This allows
operation of the control codes assigned to Column One and Two of the
ASClI Code Chart shown in Figure 2-3.

Causes the audio alarm to sound.

Repositions the curser one character position to the left. [ the cursor
is located in the first character position of a line, it will reposition to
the last character position of the preceding line. If the cursor is located
in the home position, it will reposition to the last display character loca-
tion,

Repositions the cursor one line down in the same column. If the cursor
is located on the bottom line, the cursor will remain stationary and the
entire display will scroll up one line leaving the bottom line blank, The
top line is lost.

Repositions the cursor to first character location of the current line.

Adjusts the brightness level of the video display. Reference 2-6b.

Selects either ON LINE or LOCAL operating mode. Refer to para 2-10.
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Table 2-1 {continued)

FUNCTION DESCRIPTION
POWER Lit when power is applied to unit.
indicator

Parity Error

Lit by a parity error and reset to off by depressing any key on the key-

indicator board, with the exception of the break key.
Table 2-2. MINI BEE Computer-Terminal Rear Panel, Controls

CONTROL OR

CONNECTOR DEFINITION

HDX/FDX Selects half-duplex (HDX)} or full-duplex (FDX) operation. During FDX

switch operation, data characters generated by the keyboard are routed to the
I/0 but not stored in memory or displayed. During HDX operation, the
data characters are stored in memory, displayed, and routed to the /0.

X150/X110 Multiplies baud rate selected by BAUD RATE switch by either 150 or

switch 110.

BAUD RATE Selects basic baud rate to be multiplied by 110 or 150,

switch

CONTRAST Adijusts the contrast level of the video display

control

1/0 J2 Provides data source interface with the terminal.

connector

P7 POWER Provides AC power input to the terminal.

connector

FUSE Protects terminal from power overloads.

ON/OFF Applies AC power to the terminal.

switch

24




S

CONTROL DISPLAYABLE ESCAPE

CHARACTERS CHARACTER SEQUENCE
BIT ? 0 0 0 0 1 1 1 1 ¢] (4] 14
a2 & 0 0, 10|71 00l Moy | Mg 1, 15 1, 0o
[ P .
0000 NUL | OLE _fsP| o | e| P
OH '
0001 S r| enteR o ! | Al Q f A
0010 stx ® bpc2 |
1 | al 71 2|8 R } .
C S §
0011 ETX DC3 #{3|c| s —
J [} [
D T
0100 EOT DC4 $ | a4 (D} T -—
A 4] D
E V] .
0101 ENQ gl NAK % 5 E u CLR
Y e
F v
0110 OSE'{.NEJ SYN (| & |6 | F [V
G w /
0111 BEL _ TS 4 716G |w
H X .
1000 BS CAN (| 8l vl x HOME
b X H
1 Y
1001 HT 1 BM f ) o |1 [y
J 2
1010 LF _| suB | J | z EOS |
= .
1011 vT gesc ' + K| EL
. Y z] K
1100 - \ <{L]
FFog| FS g
1101 ca "l gs ! =|m]|
€ i
N A
11 SO >IN A
0 sl RS
o vs & ? -
1n St 0O mewume [g / ) o

Note: 1. Lower case code will display upper case characters on Mini Bee,
2. Mini Bee will initiate all control codes, But act on only those specified in Table 2-1

Figure 2-3. ASCIl Code Chart



25. INITIAL TURN ON PROCEDURE
The proper turn-on procedure for the ter-
minal is as follows:

a. Set the rear panel ON/OFF power
switch to ON. Ensure that the power on light il-
luminates and allow a warm-up period of approxi-
mately five minutes.

b.
keyboard) clockwise until a raster is faintly visible
on the screen, Turn contrast adjustment (located
through access hole, rear panel} until a blinking
cursor appears in the home position. Write several
different characters on the screen and turn the
brightness control counter-clockwise until the ras-
ter scan lines disappear from the screen. Then ad-
just the contrast adjustment until the displayed
characters are sharp and provide the operator with
maximum eye comfort and then clear the screen.
The contrast adjustment should be performed by
technical personnel.

27. OPERATOR CHECKOUT PROCEDURE
2-8.  To test the functional capabilities of the
terminal, actuate the keys and ensure that the ob-
served display agrees with the functions listed in
Table 2-1 in the local mode.

29. OPERATING MODES

2-10. The MiNI BEE terminal operates in one of
two modes, Local and On-Line. During LOCAL
operation, characters entered from the keyboard
are stored in the terminal memory and displayed,

but are not communicated to the 1/0 port. Charac-

ters received at the 1/0 port are ignored. During
ON-LINE operation, characters entered from the
keyboard are transmitted from the 1/O port as they
are entered. |If operated in half duplex {HDX), the
characters are stored in the memory and displayed
as they are transmitted. When operated in full du-
plex (FDX), the characters are transmitted to the
1/0 port only, and are stored in the memory and
displayed if a remotely connected data source
echoes each transmitted code. This technique pro-
vides the operator with a character-by-character
check to ensure that the terminal transmission was
correctly received by the data source.

Turn BRIGHTNESS control {located on

26

2-11. MEMORY AND DISPLAY ORGANIZATION
2-12.  The memory has 960/2000 displayable char-
acter locations and is a line oriented organization
where characters are stored in the memory on a line
basis. The line always has 80 characters. The lines
in the memory are organized on a page basis where
12/25 lines make up one page. The memory loca-
tion where characters are stored is marked by the
cursor, Character codes already entered can be re-
placed by a space or any other code. A memory
overwrite condition occurs when any attempt is
made to write beyond the end of the display.

2-13. The display is organized on a page basis
where the page contains 12/25 lines with 80 char-
acter positions in each line. Any of the 64 ASCII
codes can be displayed on the monitor in a line-
page organization. |f the line in the memeory has
less than 80 characters, the displayed line has spaces
written to the eightieth character,

2-14. RECEIVING AND TRANSMITTING DATA

2-16.  Two conditions are required for the MINI
BEE to receive and react to incoming data. The
terminal must be ON LINE and, if a modem or
other device is interfaced which utilizes the RS232
circuit, CF (Received Line Signal Detector} must
be in an “ON" condition. A parity error light is
provided to indicate an error for the received data
if the terminal is strapped for parity check. A
check will be made according to the even/odd pari-
ty strap. The parity error light is reset when a key
on the keyboard is depressed with the exception
of the break key.

2-16. When the terminal in On Line and a key is
depressed on the keyboard, the 1/0O will place cir-
cuit CA (Request-to-Send) in an “ON’* condition,
If a modem or other device interfaced to MINI BEE
utifizes circuit CB (Clear-to-Send), transmission of
the keyed character will be ineffective unti! this
line is in an “ON" condition. If Clear-to-Send is not
used the data will be transmitted immediately. The
parity bit position will be transmitted according to
the even/odd parity strap. The MINt BEE terminal
affords serial asynchronous transmission and recep-
tion of data. Asynchronous word structure consists
of a start bit, seven data bits, a parity bit and one
or two stop bits depending on the configuration of
the stop bit option strap (See Figure 2-4.),



DATA BITS

1 {2|3(4|5|6;7]|8 ‘
LSB MSB L

‘START PARITY STCOP STOP [ START
BIT BIT BIT BIT BIT
et Il Bit word w/parity Bit ~ ——®
DATA BITS
| 2|1 3| 4| 5| 6| 7| 8
LSB MSB -
START PARITY STOP ISTART
BIT BT BT | BIT
- 10 Bit Word w/ Parity Bit ————s

Figure 2-4, Input/Output Word Structure
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SECTION Ili

INSTALLATION
3-1. INTRODUCTION 3-7. PLACEMENT FOR OPERATION
3-2.  This section contains information for un- CAUTION: The terminal relies on air flow

packing, initial inspection, connection of the com-
munications interface, physical placement of the
terminal, and preliminary selection of functional
control settings for the specific requirements of a
given user.

3-3. UNPACKING

3-4. The MINI BEE is ready for operation after
removal from its shipping container. There are no
tiedowns or packing materials inside the unit which
need to be removed, Store the carton for future
use during relocation or reshipment.

35.

3-6. BMEIl’'s MINI BEE is carefully inspected and
tested prior to shipment from the factory. Upon
receipt, carefully remove all components from the
shipping container and check each item against the
packing slip 1o ensure completeness of your order.
Visually inspect all items for any possible shipping
damage. All shipping containers have been custom
engineered to protect their contents and special
care has been taken to prevent damage under nor-
mal shipping conditions. Damage to the contents
should not occur unless the package has been mis-
handled. Mishandling should be evident upon in-
spection of the shipping container and, if damage
is found after visual inspection, care should be
taken not to destroy the evidence. Take pictures
of the damaged container and contact the trans-
port carrier as soon as possible.

INSPECTION FOR IN-SHIPMENT DAMAGE

for cooling through its perforated bottom panel
and slots in the rear of the terminal case. There-
fore it is important that the terminal never be plac-
ed in a position where free air circulation is restrict-
ed. To maintain efficient air circulation, maintain
at least two inches of clearance at the rear and on
the sides of the terminal. Avoid placing the ter-
minal on plush carpet or on soft or spongy material
where the bottom plate might come in contact with
the mounting surface and shut off or restrict air *
circulation.

3-8. The MiINI BEE is fully self-contained and
can be moved and relocated to alternate operating
positions without removing or altering any hard
wiring. Select a convenient level surface and place
the terminal where the power cable and data 1/0
cables will not be in the way of the operator.

Route the cables in such a manner that they will
not be inadvertently pulled, or disturbed by nearby
personnel. Rotate the terminal until it is conven-
iently oriented for operator viewing. The cable
which attaches the keyboard to the terminal is flex-
ible which allows the keyboard to be placed in al-
most any position within a 30-inch distance of the
viewed terminal.

39. DATAINTERFACE CONNECTION

3-10. All data source interconnections are made
through the rear panei RS232C type }/O connector
J2. The 1/0 connector mates with ITT Cannon
solder pin connector, Part No. DM-25P or Amphe-
nol Part No. 17-20250-1. Table 3-1 contains a list
of pin assignments for |/O connector J2.



Table 3-1. Connector J2 Pin Assignments

Pin No. Signal Description gﬁisz iiign:l:t
Frame Ground AA
2 Transmitted Data BA .
3 Received Data BB -
4 Request ;co Send CA —_
5 Clear to Send cB -~
7 Signal Ground AB
8 Received Line Signal Det. CF -~
16 X8 Terminaerata Clock * -~
(TTL Level} (Strap
Selectable)
20 Data Terminal Ready CD g—--
;

Received Data (BB)

This circuit transfers data from the
data set to the terminal. Signals on this
circuit are generated by the data set in re-
sponse to data signals received from the ex-
ternal device. The data set holds this line
in the mark condition when the line is idle
or the carrier is not detected.

Request To Send (CA)

Signals on this circuit are generated
by the terminal to condition the local data
set to transmit, The “on’’ condition is main-
tained whenever the terminal has information
ready for transmission or being transmitted.
The terminal transmits data on circuit BA
(Transmitted Data) only when the ““on”’
condition is maintained on circuits CA, CB
and CD. In haM-duplex service, the "‘off"”

conditions holds data set in the Receive
Data condition, and the “on’’ condition
holds the data set in the Transmit Data
condition,

Clear To send (CB)

* Not RS232 (Optional)

The terminal interface complies with the
electrical requirements of R5232. All voltages
are measured at the connecter with respect to
AB. The output line delivers between -12v
and +15v into a resistance of 3000 ohm. The
~input circuit will respond to voltages between
3v and 2bv.

Frame Ground {AA)

This conductor, where used, is elec-
trically bonded to the machire frame.

Transmitted Data (BA)

This circuit transfers data from the
terminal to the data set for trensmission to
the external device. The termina holds cir
cuit BA in the mark cordition during env-
tirne intoreal batwnen charontors ar ey
or svnen

P RIORATS ATE BT I Trs TRTyieE

Signals on this circuit are generated
by the data set to indicate that it is pre-
pared to transmit data. The “on” condition
on circuit CA {Request to Send) is delayed
as long as may be required to establish a
connection to a external device. When circuit
CA is turned off, circuit CB s also turned
off.

Signal Ground (AB)

This conductor established the com-
mon ground reference for all interface lines.

Terminal Ready {CD)

Terminal Ready is high whenever
power is on.

Received Line Signal Detector {CF)

The signal on this line indicates that
D Gale sel has eslablished the carrier and
: t e about to input data to the




Transmitter Signal Element Timing {DB)

Signals on this circuit are used to pro-
vide the data termina!l with signal transmit
element timing information.

Receiver Signal Element Timing (DD)

Signals on this circuit are used to pro-
vide the data terminal with received signal
element timing information.

35.4 Printer Interface Connections

Printer interface connections are listed
in Table 3-2.

3-11. SPECIAL PRECAUTIONS

CAUTION: If the terminal is to be operat-
ed in conjunction with a data phone or data modem,
special care should be taken to ensure that the inter-
faces are per EIA Specification RS232C. The logic
levels required by this specification may cause seri-
ous damage to communication interfaces designed
strictly for standard DTL or TTL integrated circuit
logic levels. The same precaution should be made
when connecting hard wire to any communications
1/0.

WARNING: To protect operating person-
nel, this unit is equipped with a detachable, three-
conductor, shielded power cable that grounds the
unit. The unit should be operated only with this or
a similar type grounded power cable.

3-12. PREPARATION FOR USE

3-13. REAR PANEL SWITCH SELECTIONS

(Refer to Figure 2-2.)
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3-14. Set rear panel switches as follows:

a. Set the HDX/FDX toggle switch to
the desired mode of operation.

b. Set the BAUD RATE toggle switch
and rotary switch in accordance with Table 2-2.
The MINI BEE will operate under any condition at
2400 baud or less with no timing considerations.
Certain functions require longer than one
character time at high transmission rates. For

example, when the memory scrolis as a result
of a LF (line feed} code and the cursor is position-

ed on the bottom line, code fillers are required as
follows: {Refer to Table 3-2.)

Table 3-2. Filler Codes

Function Baud Rate Number of Fillers
102-0455
BOARD
LF 4800 1 0
LF 9600 2 1
EL 9600 0 1
9600 0 1

3-15. MINI BEE LOGIC CARD STRAP
SELECTION LOCATION

3-16. Refer to Figure 3-1 for location and strap
selections. Note: When no PARITY test is select-
ed, the terminal output will be either even or odd
as per the Even/Qdd strap. The X8 clock strap ap-
plies a TTL signal to pin 16 of the RS 232C inter-
face connector. This signal is eight times the baud
rate frequency.
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SECTION IV

THEORY OF OPERATION
4-1. INTRODUCTION 4-11. BASIC MINI BEE LOGIC CARD
42 This section contains the theory of opera- 4-12.  The main logic block consists of the major

tion for the MINI BEE computer terminal.

4-3. GENERAL DISCUSSION

" 44, The MINI BEE is a stand-alone CRT termin-
al composed of the four basic blocks shown in Fig-
ure 4-1. The interaction of these blocks provide
the capabilities of the terminal. Individual opera-
tion of these blocks is discussed in paragraphs 4-b
through 4-12, Figure 4-2 is a basic functional flow
diagram of the MIN]1 BEE and shows the relation-
ship of the major operations performed by the ter-
minal. ‘

45,

4-6.  The power supply block contains the neces-
sary transforming, rectifying and solid state con-
trolling circuitry to provide the other major assem-
blies, through the MINI BEE LOGIC CARD, with
the proper D.C. potentials for their operation. The
power may be either the Elexon or Scintillongs . .
power supply.

47. BASIC MONITOR

4-8,  The monitor block containsa 12’ T.V. type
CRT screen and its supporting solid state circuitry.
The monitor is controlled by the vertical and hori-
zontal synchronization signals developed on the
MINI BEE LOGIC CARD and the video output sig-
nal to produce a full screen of information consist-
ing of either 25 lines, or 12 lines of 80 characters
each,

BASIC POWER SUPPLY

49. BASIC KEYBOARD

4-10. The keyboard block contains the key
switches and supporting solid state logic circuitry
to generate the appropriate control signals and
ASCII characters utilized in the MINI BEE. it also
contains indicators and receives signals for the in-
dicators and logic circuitry from the MINI BEE
LOGIC CARD.

4-1

functioning and controlling circuits in the MIN]
BEE. It receives the various output voltage from
the POWER SUPPLY and distributes the proper
voltages to their respective destinations in the other
main assemblies and within itself. As a product of
the timing and synchrenization considerations,
control signals are impressed upon the MONITOR
to present an organized pictorial of the data under
consideration. The MENI BEE LOGIC CARD also
receives 7 bit encoded data words and several con-
trol signals from the KEYBOARD, which it scrutin-
izes and then reacts accordingly. It also supplies
the KEYBOARD with signals to contro! the opera-
tor monitored indicators. In addition, it controls
the reception and transmission of data between the
MINI BEE and any external equipment.

4-13. DETAILED DISCUSSION

4-14. A detailed discussion of the MIN| BEE ter-
minal operation is contained in paragraphs 4-13
through 4-87. A detailed block diagram of the
terminal is shown in Figure 4-3. Schematic dia-
grams of the MINI BEE terminal are contained in
the Diagrams section of this manual (Section VI).

4-15. POWER SUPPLY

4-16. The POWER SUPPLY has the capability of
being connected to either 117 VAC or 230 VAC

+ 10% at 50/60 Hz with propor strapping of the
terminal block {Refer to Figure 3-1.}

NOTE: 50 Hz operation requires addition-
al magnetic flux shielding.

4-17. TRANSFORMER

4-18. Once power is applied to the POWER SUP-
PLY the voltage is stepped down by two parallel
connected transformers which comprise the trans-
former block (refer to Figure 3-1.)
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4-19. RECTIFIER

4-20 The Transforemd voltages are rectified
in the rectifier block. The output from the
rectifier and filter supplies provide power to
the +bVDC, +15VDC, and —12VDC regulator
circuits.

4-21. +5VDC, +15VDC, —12vDC REGULATION

CIRCUITS

4-22, The Voltage received from the rectifier and
filter circuit is applied to an IC regulating Chip, a
pre-regulator transistor, and a series pass transistor
to provide regulated voltages. In addition voltages
are applied to the current sense and over voltage
protect circuit for short circuit and over voltage
protection,

4-23. MONITOR

4-24,  The function of the monitor is o display
data on the face of the CRT in an organized man-
ner determined by the design of the logic driving
the monitor and requires three separate signals to
cause proper operation. These signals are:

1. Vertical synchronization,

2. Horizontal synchronization.

3. Video information.

Positive 15 VDC is applied through the
‘MINI BEE LOGIC CARD from the POWER SUP-
PLY to the various amplifying circuits for their low
voltage operating potential.

NOTE: A low voltage power supply is
shown in the Ball Monitor Manual. This supply is
not used or provided in the monitor assembly that
is currently used in the MINI BEE terminal.

4-25. VERTICAL SYNCHRONIZATICN

4-26. Vertical synchronization is applied to the
vertical oscillator and triggers it at the vertical re- .
fresh rate as determined by the driving logic. The
vertical frequency is stabilized by the vertical fre-
quency control, which determines the point of os-
cillation. The output pulse of the vertical oscilla-
tor is applied to the driver amplifier which shapes

the pulse and is controlled by the vertical linearity
control. The output of the driver amplifier is ap-
plied to the vertical driver, by way of the height
control, The vertical drivers output puise is ap-
plied to the yoke of the CRT and causes vertical
defiection,

4-27. HORIZONTAL SYNCHRONIZATION
4-28. The horizontal synchronization pulses are
applied to the horizontal amplifier where they are
amplified and applied to the horizontal driver. The
output of the horizontal drive is applied through
the width coil to the yoke, where it causes the hori-
zontal deflection. The horizontal deflection signal
is also applied to the flyback transformer. The
horizontal deflection signal is stepped-up to approx-
imately +12KV where it is then rectified, fiitered,
and applied to the anode cap of the CRT to pro-
vide the high voltage required.

4-29. VIDEO INFORMATION

4-30. The video information is applied to the
video amplifier by way of the contrast control, ex-
ternal to the monitor. From the video amplifier,
the signal is applied to the cathode of the CRT gun
to cause an on/off condition corresponding to light
patterns on the screen.

The brightness control is external to the
monitor and varies the voltage on the acceleration
grid of the CRT gun. The focus control varies the
voltage on the focusing grid of the CRT gun.
4-31. KEYBOARD
4-32. The keyboard enables the operator to man-

vally input information to the terminal and is com-
prised of the following assemblies:

1. Key-switch matrix

2.  Two % word (4 bit) encoders
3.  Output Network

4. Strobe Level Generator

5. On Line/Local Switch

6. indicators



4.33. KEY-SWITCH MATRIX

4-34. The KEY-SWITCH MATRIX is sensed by
the STROBE LEVEL GENERATOR for the opera-
tion of any key. Depressing a key raises the level
of the proper output code lines which are fed to
the ¥ {one half) word encoders.

4-35. % (ONE HALF) WORD ENCODERS

4-36 The code lines are processed by the two %
WORD ENCODERS which are 4 bits wide each and
are assembled into the proper ASCII code for the

key that was exercized and sends it to the OUTPUT
NETWORK.

437. OUTPUT NETWORK

4-38. Once in the QUTPUT NETWORK the as-
sembled data word is scrutinized and assigned the
desired parity. The OUTPUT NETWORK is also
responsive to a control code line from the KEY-
SWITCH MATRIX to identify control codes. The
completed data word is then sent to the MINI BEE
LOGIC CARD with the appropriate strobe level.

NOTE: The eight bit {parity) is provided
by the OUTPUT NETWORK, but not used in the
MINI| BEE.

4.39. STROBE LEVEL GENERATOR

4-40. The STROBE LEVEL GENERATOR senses
the execution of any key. As a product of sensing
key operation, the proper strobe level is then gener-
ated and is sent to the MINI BEE LOGIC CARD
with one exception; when a two key roll-over con-
dition exists, i.e. two keys depressed at one time,
the strobe level reverts to its idle state and only the
first key struck will be processed. :
4-41. ON LINE/LOCAL SWITCH

4-42. The output of the ON LINE/LOCAL
SWITCH is directly coupled to the MINI BEE
LOGIC CARD where it is applied to the appropri-
ate logic to execute one of the two major modes -
of the MINI| BEE terminal.

443. INDICATORS

4-44, The POWER ON iNDICATOR tells the

4-8

operator that the MiN] BEE terminal has power
applied and is in an operational state.

4-45, The PARITY INDICATOR makes the oper-
ator cognizant of the reception of a character from
an external device having improper parity assign-
ment. The ON condition can be reset by operating
any key on the KEYBOARD with the exception of
the break key.

446. MINI BEE LOGIC CARD

4-47. The MIN! BEE LOGIC CARD is the logical
and operational heart of the MINI BEE terminal.
it controls and initiates all of the major functions
as well as distributes operating potentials. The fol-
lowing paragraphs explain the major functions car-
ried on within the MIN1 BEE LOGIC CARD.

4-48. DISPLAY ORGANIZATION

4-49, The main timing chain {Oscillator, Dot
Counter, Character Counter, Scan Counter, and
Line Counter) defines the configuration of the dis-
play on the CRT. There are 27 lines, two of which
are used for vertical retrace and 25 of which are
used to display characters. The 27 lines are com-
posed of ten scans each, each scan being composed
of 100 characters, 80 for display and 20 for hori-
zontal retrace, each character being composed of a
5 x 7 character dot matrix {refer to Figure 4-4}.

450. OSCILLATOR

451, The Oscillator is a standard crystal oscilla-
tor with a frequency of 11.34 MHZ. Two 7404's
are connected in series by a .002 microfarad capa-
citor. Each 7404 is biased with a 1Kohm resistor
connected from their input to their output. A
11.34 MHz crystal is connected from the input of
the first 7404 to the output of the second 7404,
The output of the oscillator is inverted and feed to
the dot counter.

4.52. DOT COUNTER

453, The Dot Counter defines each of the seven
dots required to compose one character. The Dot
Counter is a shift register that operates as a ring
counter. The Dot Counter has available on any out-
put a low which is two dots wide. The outputs are
labeled 5and 0, Dand 1, 1 and 2, etc. The divide-
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by-seven Dot Counter’s output is applied to the
Character Counter,

454, CHARACTER COUNTER

4-55, The Character Counter is composed of two
decade counters that define 100 character times,
each being seven dots wide. The output of the
Character Counter is applied to the Scan Counter,

456. SCAN COUNTER

4.57. The Scan Counter is a standard decade
counter that defines 10 scans of 100 characters
each, with each character being seven dots wide.
The output of the Scan Counter is applied to
the Line Counter,

458. LINE COUNTER

4.59. The Line Counter {a combination of
A72, a 4-bit decode counter and ABD, a
flip-fiop) is a standard 5-bit binary counter
preset to the count of five and overflows at
the count of 32, which is a modulus of 27.

460. SCAN 0 CHARACTER 0 TO 79
(SOCO0-79)

4-61. Signal SOCO-79 represents the first eighty
characters of SCAN 0 and this signal is used to
generate slow clocks to transfer the Page Mem-
ory information to the Line Memory. This is
generated by way of a latch and gating which
comes off the Scan Counter and indicates the
receipt of the first eighty characters of the Scan
Counter.

462. FAST/SLOW CLOCK GENERATOR
4-63. The page memory makes in excess of one
revolution per line. Slow clocks are applied dur-
ing SOCO-79 and fast clocks are applied during
the remaining scans until the memory has made
a revolution, at which time the memory stops
and waits for Scan 0. The 11.34 MHz signal
from the Oscillator is also applied to a circuit
which divides down to the clocking signals re-
quired for the fast clock and the slow clock.
This is broken down into Phase 1 and Phase 2
clocks and applied to the Memory Clock Drivers
to provide the clocking signals neaded fo drive
the clock at the appropriate MOS interfacing,

4-10

4-64. HORIZONTAL AND VERTICAL DRIVE

4-65. The Horizontal drive laich is set by a
count of 84 from the Character Counter. The
Character Counter counts from 84 to 99 and
overflows to Pand continues to count. At the
count of 20 the Horizontal Drive latch is reset.
This generates a high level Horizontal Drive pulse
which causes horizontal retrace in the monitor.

4-66. The Vertical Drive is derived by the
count of 24/30 from the Line Counter {depend-
ing on 12/25 line configuration). This causes
Vertical Drive which is reset by the Line Counter
going to zero,

467. MEMORY REFERENCE COUNTER

4-68. The Memory Reference Counter counts
from a preset value determined by the line
counter and the scroll latch to 4096 and iden-
tifies each location in memory. This counter
overflow indicates that the memory has completed
a revolution and denotes the time which the mem-
ory should stop to wait for the housekeeping to be
finished on the display so that the memory and the
display are again in synchronization. The reset of
the main timing chain is gated with the Memory
Reference Counter overflow and is designated
COLO which signifies CHARACTER O LINE O

or that one page has been written on the screen,
The same signal that clocks the Memory Reference
Counter aiso clocks the Marker Reference Counter.

469. MARKER REFERENCE COUNTER

4-70, The Marker Reference Counter is broken
up to indicate the character and the line that
the memory is now on, The Counter will count
to 2048 in increments of 80 counts (to define
one line) for 25 lines with 48 undefined loca-
tions. It has the capability of identifying each
of the 2000 locations on the screen,

4-71. CURSOR LOCATION COUNTER

4-72. The Cursor Location Counter identifies
the location of the cursor. This is a count made
up nf the location of the Cursor 1 ine Number
and the Cursor Character Number. The Cursor



Location Counter is compared with the Marker
Reference Counter and, when the compare is
true, the output signal is designated the Charac-
ter Cursor signal. Also associated with the Cur-
sor Location Counter is the appropriate circuitry
to move the cursor up, down, right, left, home,
etc. The capability of doing a line feed or a
carriage return also exists as a function of al-

tering this counter.

4-73. UART (RECEIVER)

4-74. Data can be received by the MINI BEE
from one of two modes; from the EIA RS232C
interface into the UART or from the Keyboard
through the transmit side of the UART to the
receive side of the UART. The interface has a
clock which has the capability of transfer rates
between 110 baud and 9600 baud. This is com-
posed of an oscillator running at 1.6896 MHz
into a counter which has a 110/150 switch, This
goes into a counter which act as dividers to pro-
vide 16 times the 1/0 rate. This clock is ap-
plied to the receive side of the UART and the
UART has the circuitry to take the 16 times
and baud rate and break it down to the baud
rate, The EIA line receiver can receive data at
EIA levels and gate them into the UART when
the MINI BEE is On-Line. Through the same
gating, data is brought in from the transmit side
of the UART. Also menitored through an EIA
line receiver is the carrier detect from the mo-
dem. The data is brought into the UART and
the UART converts it to parallel data on a data
buss (seven bits). The UART also does VRC
parity checks., The data from the data buss is
applied to two points. It is applied to a series
of decoders which decode the data to check if
it is a control code or a printable character. It

is applied first to the input of the Page Memory,

If the data is a printable character, the associat-
ed circuitry generates the signal Mem Load. As
the character is decoded, a Mem Load is gener-
ated as well as a Cursor Advance which makes

the cursor move one character to the right.

4-75. PAGE MEMORY

4-76. The Page Memory holds all 2000 charac-
ters possible to display onto the screen. These
are transferred 80 at a time to the Line Mem-
ory for display. In order to write data into the

Page Memory, the Character Cursor comes up
and, if this is a displayable character, the signal
Mem Load is generated. Upon generating Mem
Load, the UART is reset and is now capable of
receiving the next character, The new character
to be loaded into the Page Memory is applied
to the Memory Input Multiplexer. The signal
Mem Load switches the multiplexer, inhibits the
recirculate path for the Page Memory, and en-
ables the new character to be loaded into the
next clock. This corresponds to the propet lo-
cation in the Cursor Location Counter. The
character that is applied to the Page Memory is
then loaded into the Page Memory and is re-
circulated. The Page Memory is organized as a
2048 x & bit recirculating shift register, Every
SOCO-79 the Page Memory has slow clocks ap-
plied to it and is now running at the same rate
as the Line Memory for data transfer,

4-77. LINE MEMORY

4-78. The Line Memory holds eighty characters
and recirculates them nine times while applying
them to the Character Generator, The Line
Memory’s recirculate path is disabled by SOCO-
79, and 80 characters of new information are

loaded into the Line Memory. At the end of
- S0CO0-79, the Line Memory’s internal recirculate

4-11

path is enabled, fast clocks are again applied to
the Page Memory, and it resumes its fast clock
rate, The information now in the Line Memory
is recirculated nine more scans and, during these
nine scans, is applied to the Character Generator.

4-79. CHARACTER GENERATOR

4-80, The Character Generator is a read-only-
memory (ROM) that is addressed by the '
character {in ASCII) and the scan configuration.
The binary scan codes indiates the present scan
configuration and the character indicates the
pattern desired on that scan. At this point,
five-bit dot patterns are generated which are-
representative of a portion of a character. The
output of the Character Generator is applied to
the Video Shift Register.

481. VIDEO SHIFT REGISTER

4.82. The video shift register is loaded with
data by dot 6/0 and is clocked by the oscillator.



The dots are shifted out, mixed with cursor in-
formation, and blanking signals and applied to

the MONITOR through the contrast control as
video information.

483. CONTROL DECODER

4-84, If a defined control code is decoded, it
is executed. The Control Decoder can decode

Cursor Up, Cursor Down, Cursor Right, Cursor
Left, Home, Clear, Bell, Line Feed, Carriage
Return, Erase Line, Erase-to-End-of-Screen, and
Back Space. In the event that a bell is decoded,

a one-shot is set which enables Scan 4 {a tone of
approximately 2 kiloHertz) to be applied to a
speaker, The other side of the speaker is wired

to +5 volts, The bell is enabled on the 70th
‘character of each line or on receipt at a Contral G.

485. PARITY ERROR

4-86.
al bit to the ASCil code, known as a “Parity
Bit,”” or “Parity-Check Bit,”” in each code group
or data word. The parity bit associated with
each code group in an even-parity-bit checking
system has such a value that the total number
of 1's or true bits, in each code group plus the
parity bit is always even. An odd-parity-bit
checking system has a parity bit such that the
sum of the 1's or true bits, in each code group
plus the parity bit is always an odd number.

In the event the MINI BEE is strapped
to check parity and the terminal receives a code
having an erronious total of high bits, the parity
error light located on the keyboard is illuminat-
ed and the code is acted upon by the terminal.
The parity error light may be reset by depress-

Parity is based on the use of an addition-

4-12

ing any key (with the exception of the break
key).

487. UART {TRANSMIT)

4-88. The Keyboard data lines bit 1-7 are ap-
plied to the transmit side of UART. Also com-
ing from the Keyboard is Keyboard Strobe and
Keyboard Repeat which, together, enable the
repeat oscillator which retriggers the UART and
retransmits the character being generated. As
the UART receives the character from the Key-
board, it performs the appropriate parity genera-
tion, considers one or two stop bits for a 10-
or 11-bit word, and, by having a 16 times the
baud rate clock applied to it, breaks down the
clock and transmits the character. The character
is applied through an EIA RS232C interface to
the computer. Also coming from the UART is
output data at a TTL level which is applied to
the receive side of the UART through the pre-
viously mentioned logic. Also generated to the
EIA output interface is 2 Terminal Ready signal
which indicates the status of the MINI BEE to
the computer and a Request to Send signal
which indicates a desire to transmit data to the
computer. The Clear to Send line coming from
the computer is monitored at the EIA RS232
interface levels. |t is received by a line receiver
which converts it to TTL levels and applies it
to the UART as a consideration for enabling
transmission. The 16x baud rate clock is also
applied to the computer interface and, if re-
quired, a clock which is at 8 times the baud
rate {TLL levels). The BREAK key on the key-
board fires a one shot which holds the RS$232
interface to a mark position for a predetermined
period of time,



SECTION V

MAINTENANCE
5-1. INTRODUCTION 5-9. The following is a list of the troubleshoot-
, ing aids that are provided in this manual to assist
5-2.  This section contains information to aid in the troubleshooting of functional failures.

in the maintenance of the MINI BEE CRT Ter-
minal. Preventive and corrective maintenance
procedures are specified as well as troubleshooting
aids and techniques.

b-3. ' PREVENTIVE MAINTENANCE

5-4. There is no scheduled periodic mainten-
ance; however, there are several things that could
be done should the need arise.

-5,  Care should be exercised to see that there
is proper air circulation for the fan. The unit
should not be set on a shag carpet or other soft
surface that could impede the air entrance to the
fan. Also, the degree of dust density in the air
should be considered because there is a possibility
of foreign matter clogging up the fan filter. In
the event that this should occur, the filter must

be vacuumed out. The dust can be sucked out of .

the filter while still in the unit. In more severe
instances, the fan filter can be replaced. This is
done by first taking off the main cover of the
unit, removing four screws, taking out the fan
and filter guard, then the filter iiseif,

B-6.  The absite coating makes the plexi-glass
highly scratch resistant, It may be wiped with a
soft cloth.

5-7.  The interior of the unit may be wiped free
of dust. Accumulation of dirt causes overheating
and component breakdown. Dirt acts as an in-
sulating blanket and prevents efficient heat dis-
sipation. A small brush is very useful for dislodg-
ing dirt; a cotton-tipped applicator is good for
narrow or hard to get places.

58. TROUBLESHOOTING AIDS

» Circuit Schematics

- ‘Basic Block Diagram

. D:étéi‘:l‘_é.llocrk Diagram

s Functional Flow Diagram

« Interconnect Diagram

« Timing Diagrams

« Glossary of Terms

- . 'Troubleshooting Flow Diagrams

. Disassembly/AssembEy Procedures

» Adjustment Procedures

. ASlCII Code Sheet

. Configuratiﬁn/Strapping Information

. éharacter Dot Matrix-

» Pictures of Wave Shapes
5-10." ;I;ROUBLESHOOTlNG EQUIPMENT
5-11. The following is a list of tools and stand-
ard equipment required to repair a MINI BEE
terminal:

» V/O Multimeter

« Oscilloscope

» Assorted Electronic Hand Tools



5-12 FULL DUPLEX ECHOPLEX TEST

5-13. A specially wired connector may be as-

sembled which mates with J2 {See Figure 5-1}.

This connector tester allows the terminal to be

operated and tested independent of an external

data device. The basic set-up for the test is as
~follows: '

s FDX (Full Duplex Mode)}
s On-line

« Baud Rate - Any Setting

Enter data from the keyboard as you
would if you were on-line to a computer. If data
is displayed on the screen properly, then the MINI
BEE is transmitting and receiving data properly.

The test connector is wired as follows:
{Refer to Figure 5-1.)

v« Connects Transmitted Data Line out of !
the terminal to received data line into the
terminal. Pin 2 to Pin 3of J2.

« Connects Request to Send contro! line
out of the terminal to Clear-to-send line into the
terminal Pin 4 to Pin 5 of J2

» Connects Receive Line Signal Detector
line into Data Terminal Ready. Pin 8 to Pin 20
of J2

5-14. CORRECTIVE MAINTENANCE

5-15. This section provides corrective mainten-
ance information to aid in servicing the MINI
BEE terminal. It is suggested that the configura-
tion sheet and the turn-on procedure be consult-
ed before performing the corrective maintenance
described here.

5-16. TROUBLESHOOTING PRELIMINARY
CONSIDERATIONS

b-17. The most common problems occuring in
MINI BEE are switch, control, and operation-
related. A simple procedure may be followed to
help determine if the problem is control and/or
operation-related or internal circuitry related by
checking the following:

» lllegal Operation {Refer Section 1)
» improper Baud Rate Setting

s Wrong Transmit or Receive Mode
(HDX/FDX}

« Loose Interconnect Cable

NOTE: Because the POWER SUPPLY
output voltages may affect the terminal in various
ways, manifesting itself differently each time, it
is suggested that the output voltages be verified
good in accordance with the POWER SUPPLY ad-
justment procedures.

5-18. HOW TO USE TABLE 5-1

5-19 A list of trouble shooting flow diagrams is
given in Table 5-1. This index lists apparent failure
and refers the user to the proper flow diagram. To
derive the maximum benefit from Table 5-1, the
following procedure is recommended:

1. Find the apparent trouble in the
Troubleshooting Flow 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 referenc-
ed in the troubleshooting flow diagram, perform
the adjustment and return to the flow diagram to
complete the troubleshooting process,

4. Reference is made to Timing Diagrams
and Wave Shapes which are contained in the Dia-
grams Section (Section V1) of this manual.



JUMPER

P2

20

ECHOPLEX TEST CONNECTOR

TRANSMITTED -DATA

RECEIVED DATA

REQUEST TO SEND

CLEAR TO SEND

RECEIVED LINE SIGNAL DETECTOR

DATA TERMINAL READY

Figure 5-1. Echoplex Connector



Table b-1. Troubleshooting Flow Diagram Index

Apparent Failure

Troubleshooting
Flow Diagram

GENERAL
Power indicator off, but raster present on CRT screen
No raster present, but power indicator on
No raster present and power indicator off

OFF LINE

Cursor either absent, multiple cursors, cursor not in home position or
screen filled with video blocks

No character displayed when written non cursor advance
Wrong character displayed
No escape functions
No control functions
ON LINE
No data being transmitted
Transmits invalid data
No reception
Receives invalid data and/or improper parity
No break function
No parity error light reset
DISPLAY
All displayed characters out of focus
Rolling display
Display too tall/short for screen size

Height of displayed characters uneven

51A

5-1B

5-1C

5-2A

5-28

5-2C

5-2D

5-2E

5-3A

5-3B

5-3C

5-3D

5-3E

5-3F

5-4A

5-48

5-4C

5-4D

54




Table 5-1 {continued)

Apparent Failure

Troubleshooting
Flow Diagram

Display too wide/narrow for screen size

Display not centered

Tilted display

Others

A. Single vertical line

B. Physical damage

C. Dot in center of screen

D. Uneven intensity/focus

E. Burned phosphor

F. Uneven display dimensions
G. Excessive H.V. Arching

5-4E

5-4F

5-4G

5-4H




IS
KEYBOARD
PLUGGED
IN

PLUG IN KBD

-]

PROBLEM
SOLVED

NO

( END )

IS\NO REPLACE
L.E.D. " ED
GOV o

PROBLEM
SOLVED

.‘ NO

o =D

LOGIC CARD

GED
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s
KBD NO

5-18

PLUG IN

PLUGGED
I/

KEYBOARD

IS

N PROBLEM

IS
BRIGHTNE NO

SOLVED

( = )

ADJUST BRIGHTNESS

CONTROL
DJUSTE

CONTROL AT
KEYBOARD

s
PROBLEM

NO

¢

15\
MONITOR NO

SOLVED

PLUG
MONITOR

PLUGGED
s

NO 1S

A

IS
+15VDC
PRESENT@
MON P26

I IS
+15VDC +15VDC
PRESENT @ @ POWER
LOGIC CARQ SUPPLY

PROBLEM
SOLVED

REPLACE
POWER
SUPPLY




REFER TO
WAVEFORM
cap

REPLACE WIRING

HARNESS FROM

LOGIC CARD TO
MONITOR

IS
NO

HORIZONTAL
DRIVE SIGNAL

PROBLEM
SOLVED

REPLACE WIRING

HARNESS FROM

POWER SUPPLY TO
LOGIC CARD

REPLACE

LOGIC
CARD

REPLACE
MONITOR

( = )

( =
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IS
PROBLEM
SOLVED




IS
TERMINAL
PLUGGED
IN

NO

PLUG TERMINAL
INTO PROPER

YES

POWER SOURCE

IS
NO

AN

's\
POWER NO
swny

PROBLEM
SOLVED

TURN POWER
SWITCH LOCATED

YES

ON REAR PANEL

TO THE ON
POSITION

1S

13\
POWER NO

FU

AN
\

X

PROBLEM
SOLVED

REPLACE
POWER FUSE

SE

YES

LOCATED ON
BACK PANEL

s

NO PROBLEM
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SOLVED

( = )




REFER
TO POWER
DIST. BLOCK
DIAGRAM
FIG.3-1|

REFER
TO POWER
DIST. BLOCK
DIAGRAM
FIG.3~1

CORRECT
STRAPPING

CONFIGURATION

ARE

WIRE HARNESSESS
NNECTE

YES

CONNECT
WIRE

HARNESSES

¢
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REPLACE

POWER _(
SUPPLY

END




REFER TO TURN ON {
PROCEEDURE SECTION
.

REFER TO WAVEFORMD. 4

(TRIGGERING [NFOR -
MATION WITH WAVE -
FORM)

5-2A

IS
CONTRAST
PROPERLY
ADJ.

PROPERLY
ADJUST
CONTRAST

IS
o PROBLEM

PROPERLY
ADJ.

YES

s\
BRIGHNESS NO

SOLVED

PROPERLY
ADJUST
ERIGHTNESS

VIDEO
INFORMATION
CORRECT

( au\:sj

REPLACE
MIN| BEE
LOGIC CARD

REPLACE
MONITOR

C END )

( END
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REFER TO TIMING
DIAGRAM E,

PLUG IN
KEYBOARD

REPLACE
MINI BEE
LOGIC CARD

( END )

IS
PROBLEM
SOLVED

STOBE LE
AND TIMING
CORRECT AT

KBD

CONNECT
KEYBOARD
PC TO P-8

S
PROBLEM
SOLVED

REPLACE
KEYBOARD
CABLE

REPLACE
KEYBOARD

b-12

C END

1S
PROBLEM
SOLVED

C o )




5-2C, 5-2D & 5-2E

PREREQUISITE FOR 5-2D & 5-2E: VERIFY PROPER DISPLAY OF ALFA- NUMERIC CHARACTERS.

C o )

REFER TO ASCI
CODE SHEET
SEC PAGE
FOR PROPER CODES

REPLACE KBD
CABLE

REPLACE LOGIC
CARD

REPLACE
KEYBOARD ( END )

( END )

( END )

5-13



5-3A

PREREQUISITE: VERIFY PROPER OPERATION OF TERMINAL

IN LOCAL MOCDE.
MANUAL,

NOTE: EXTERNAL DEVICE

I/0 CONFIGURATION MUST
BE KNOWN AND CONSIS-
TENT WITH TERMINAL

CONFIGURATION

<

( START )

is

REFER TO SECTION TII OF THIS

PLUG I/0 CABLE

I1/0 CABLE NO INTO I/0 PORT
PLUGGED LOCATED ON
IN BACK PANEL
YES
IS
l¢- NO PROBLEM
SOLVED
( END )
s POSITION ON LINE
TERMINAL NO LOCAL SwiTCH T0
IN ON LINE
MOD/ KEYBOARD
YES '
IS
¢ N PROBLEM
SOLVED
( END )
[EsTasLisH PROPER
COMPATIGLE NO INTERFACE . MODE.
DUPLEX /W EXT " REFER TO OPTION
DEVICE NFIGURATION SHEET
IS
i< NO PROBLEM
SOLVED

5-14

C ™ )




REFER TO

TIMING
DIAGRAMS

F&G

RESET BAUD RATE
SWITCH TO SAME
SETTING LOCATED
ON BACK PANEL

s
PROBLEM
SOLVED

REPLACE
MINI BEE

LOGIC CARD

SUSPECT
EXTERNAL
DEVICE

SUSPECT
EXTERNAL
DEVICE

END )

END

)

( END j




5-38B

C START )

INSTALL AND
OPERATE FDX
ECHO LOOP
REF, FIG.5-|

IS

PREREQUISTE:
VERIFY PROPER
LOCAL OPERATION
REFER TO SECTION
II OF THIS MANUAL

OPERATION NO
PROPER

YES

SUSPECT
EXTERNAL
DEVICE

( e )

IS
BAUD RATE
SISTENT Wi
. DEV,

YES

NO

SET APPROPRIATE
BAUD RATE ON

BACK PANEL

NO

IS
PROBLEM
SOLVED

PARITY BIT
SET

YES

SUSPECT
EXTERNAL
DEVICE

( END )

5-16

REPLACE
MINI- BEE
LOGIC CARD

C =0 )




PREREQUISTE:

IN LOCAL MODE.
MANUAL.

5-3C

VERIFY PROPER OPERATION IN TERMINAL

REFER TO SECTION II OF THIS

CONNECT TI/0
CABLE TO I/0

PORT ON BACK
PANEL. (J2)

s

NO PROBLEM

SOLVED

POSTION ON
LINE/LOCAL

SWITCH TO ON

AT KEYBOARD

~ BAUD RATE

SET PROPER
BAUD RATE

SAME AS EXT
DEVICE

ON BACK
PANEL

]

NO PROBLEM

SOLVED
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O,

SUSPECT
EXTERNAL
DEVICE

END )

REPLACE

MINI—BEE

LOGIC
CARD

REPLACE

MiNI—BEE
LoGIC
CARD

C

END

)

5-18

SUSPECT
EXTERNAL
DEVICE

C

o )

— IF MINI-BEE CLOCK !S NECESSARY FOR EXTERNAL DRIVING CLOCK,
CHECK CLOCK, REFER TO TIMING DIAGRAM F.




REFER
SECTION IT
OF THIS
MANUAL

<

5-3D

( START )

VERIFY PROPER
CHARACTER
DISPLAY IN
LOCAL MODE

IS
BAUD RATE
SAME AS EXT
DEVI

SET_APPROPRIATE
BAUD RATE

ON BACK

PANEL

YES

YES

DUPLEX SETTING
MUST BE CONSISTENT
ESTABLISH CONSISTENT]

MODE OF
COMMUNICATION

18
PROPER

DATA 8 PARITY 0

SUSPECY
EXTERNAL

DEVICE

REPLACE
MINI-BEE

LOGIC CARD

5-19

C END )




REFER
T0O
WAVEFORM
F

( START . )

I8
PROPER

YES

5-3E

WAYEFORM ON
MIT LIN

REPLACE
MiN!—-BEE
LOGIC CARD

( END )

SUSPECT
EXTERNAL
DEVICE

IS
PROPER YES REPLACE
WAVEFORM ON KEYBOARD
KBD PC CABLE

( END

PEPLACE

KEYBOARD
PC

( END )
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5-3F

C START )

VERIFY PROPER
CHARACTER
DISPLAY IN
LOCAL MODE

REPLACE
MINI-BEE

LOGIC CARD

( END )

5-21




5-4A

¢ srAnf )

PERFORM ADJ

RELATIVE TO
PROBLEM

REFER TO SEC

1S
PROBLEM
SOLVED

YES

( = )

REPLACE
MONITOR

( END )
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5-48

( smrr )

~
REFER
TO MONITOR AD:::; ;ﬁ'“
A
DJUSTMENTS MONITOR
(VERT. FREQ) )
e
IS YES
PROBLEM ( END )
SOLVED
r
REPLACE
Lo S
et LOGIC CARD
.
REPLACE ( END

MONITOR

( o )
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5-4C, 5-4D, 5-4E, 5-4F, 5-4G

C START )

PERFORM ADJ
RELATIVE TO
PROBLEM

REFER SEC

IS
PROBLEM
SOLVED

NO REPLACE
MONITOR

( =™ ) ( = )

€ .j|
£
o=



ETAL

SINGLE PHYSICAL DOT IN UNEVEN BURNED UNEVEN EXCESSIVE
VERTICAL DAMAGE CENTER INTENSITY PHOSPHOR DISPLAY H.V,
LINE OF SCREEN FOCUS COATING DIMENSIONS ARCHING
REPLACE
MONITOR

( e




5-20.

5-21 The MINI BEE is produced using powers
supplies manufactured by three companies. All
are the same in form, fit and function. Any
difference in the assemblies is discribed in the
following paragraph,

522 ELEXON POWER SUPPLY

To adjust the +5 VDC voltage level, the
meter should be connected between point A, {Fig-
ure 5-2) and a good chassis ground. The voltage at
this point should be +5 VDC + .2v. If itis not, ro-
tating the adjustment lug on R7 {point B) should
bring the voltage within specified limits,

POWER SUPPLY ADJUSTMENTS

To adjust the +15 VDC voltage level, con-
nect the meter between point C and a good chassis
ground. The voltage at this point should be +15
VDC £ .2v. Ifitis not, rotating the adjustment lug
on R17 (point D) should bring the voltage within
specified limits.

To adjust the —12 VDC voliage level, con-
nect the meter between point E and a good chassis
ground. The voitage at this point should be —-12
VDC-+ . 2v, If it is not, rotating the adjustment lug
on R27 (point F} should bring the voltage within
specified limits.

The overload protection adjustment is align-
ed and clamped at the factory and should not be
changed. However, adjustment can be made by
connecting the meter between point G and a good
chassis ground and should read approximately 3
VDC. The desired setting should be obtainable by
rotating the lug on R33, point H.

523 SCINTILLONICS POWER SUPPLY

The Powerbee PC board is shown in
figure 5-3 and the schematic included in Section
Vi,

The +5V output is adjustable from approxi-
mately 4.7V to a maximum of 6.5V or until OVP
threshold is reached through turning the potentiometer,
R2, clockwise {CW), A meter should be connected
between a good ground and P-12-12 to adjust the
+5V output,

To adjust the +15V output, the meter should
be connected between a good ground and P2-5, The
+15V output can range from 11.0V to 16.0V and
adjusted by turning potentiometer R22.

5-26

The -12V output adjustment, meter con-
nected from ground to P2-4, by turning R42 CW. The
-12V output may range from -9.0V to 14.0V.

Determination of the overvoltage protection
circuit trigger level is accomplished simply through
adjusting the applicable potentiometer until the SCR
triggers.

To check the +5volt cutput, adjust R2 CCW
for an output voltage of approximately 13.0V. A 2.2K
ohm resistor is thereafter paralleled with R28. The volt-
age will increase to approximately 16.5V. R22 can
then be adjusted until SCR 21 triggers and the threshold
voltage measured,

To check the -12volt output, adjust R42 CCW
for an output voltage of approximately -10.0V. A 2.2K
ohm resistor is thereafter paralleled with R48, The voltage
will then be adjusted CW until SCR 41 triggers and the
threshold voltage measured.

5.25. MOMNITOR ADJUSTMENTS

b-26. The following adjustments should be made
while the monitor is in the MINI BEE terminal.
The adjustments described here are in reference to
Figures 5-4, and 5-5 and consist of the foliowing
sections:

. BRIGHTNESS

. CONTRAST

. VERTICAL ADJUSTMENTS

. HORIZONTAL ADJUSTMENTS
. FOCUS

o CENTERING

Figure 5-4 shows the physical location of the
specific adjustments on the MONITOR PC board,
while Figure 5-5 shows the CRT mounted adjustments .-

WARNING: The MONITOR employs
high voliages. Care should be used in making

any adjustments as power will be applied to the
MONITOR.

B-27. The BRIGHTNESS control (located on the
MiNI BEE KEYBOARD assy.} should be position-
ed to a point where the white raster on the CRT is
extinguished,



5-2. Power Supply Adjustments

Figure



BRI

Figure 5-:3 Powerbee P.C. Board Assembly
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Figure 5-4.  Monitor P.C. Card Adjustments
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5-28. Fill the screen of the CRT with characters
from the KEYBOARD ({i.e., all E's) and adjust
the contrast control for the sharpest display of the
characters in the upper left hand side of the screen.

5-29. The vertical frequency control R 116 Fig.
5-4 is set to approximately its mechanical mid-point
initially. This adjustment will correct for a rolling
display and should be adjusted to correct that
symptom alone. No discrete measurement is neces-
sary, except for a visual observation as to the
steadiness of the display.

5-30. Fill the screen once again with characters,

if none exist. The vertical height control R 124
Fig. 5-3 should be adjusted for 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.

5-31. The vertical linearity control Fig. 5-4 should
be adjusted so the characters on the first row are
equally as tall as the characters on the last row.
Their height should be approximately .18 inches.

5-32. 1f the screen is blank, fill it with a character
and adjust the horizontal width coil L 101 Fig, 5-4
for 7%z inches from the left margin to the right mar-
gin of the displayed characters.

5-33. The horizontal linearity is adjusted to cor-
rect 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 (horizontal linearity sleeve), refer Figure 5-b
{point D) in or out to give uniform width to the
characters on the right and left-hand borders of the
display.

5-34. Adjust the FOCUS control R 107 Fig.
5-4 for the best over-al! display focus. |t may
be necessary to readjust the contrast control and
repeat this step.

5-3b. Centering of the display is accomplished
by rotating the tabbed ring magnets on the CRT
behind the deflection yoke, refer to Figure 5-4
points A and B. If the display as a whole is
tilted, correction may be accomplished by rotat-
ing the entire yoke, point C.

5-31

5-36. KEYBOARD

5-37. The keyboard requires no adjustment. If
there is an apparent faiiure, refer to the mainten-
ance section of this manual.

5-38. MINI BEE LOGIC CARD

5-39. The only adjustable components on the
MINI BEE LOGIC CARD are associated with
the specific operation to be performed by the
MINI BEE terminal, i.e., baud rate, contrast, etc.
If there is an apparent failure, refer to the main-
tenance section of this manual.

540. REMOVAL AND REPLACEMENT
PROCEDURES FOR THE MINI BEE
TERMINAL

5-41. The procedures presented here are dis-

assembly steps. To assemble the MINI BEE these
procedures should be executed in the reverse order.

WARNING: These procedures should not
be attempted with any electrical power connected,
or terminal circuits energized,

542. REMOVAL OF THE OUTER COVER

5-43. The outer cover, or skin has six flat head
no. 6 bolts holding it to the lower base assembly;
three on the right and three on the left,

a. Remowve the six screws to free the outer
covering.

b.  Lift the upper shell up and off the terminal.

544. REMOVAL OF THE POWER SUPPLY

5-45  The removal procedure for the three power
supply designs is the same,

a. Remove the J4 connector on the upper
left hand corner of the MINI BEE LOGIC CARD.
This is accomplished by placing the tip of a
standard screw driver in the gap between the logid
card and the connector and prying the connector
off. {(Use caution not to break the connector.)

b. Disconnect the connector {P10) that con-
nects 1o the AC power outlet and is located in the
rear, bottom left-hand corner of the terminal near
the power supply.



c. Tip the terminal on its side so the power
supply is at the bottom.

d  Remove the front bottom foot.

e. Remove the three large (No. 10} bolts
located on the bottom that secure the POWER
SUPPLY to the terminal base.

f.  Lift the terminal away from the power
supply.

WARNING: The power supply is very
heavy and care must be taken not to allow it
to fall away from the terminal.

546. REMOVAL OF THE KEYBOARD
P.C.CARD

b-47  Care must be used in removing the P.C.
card to prevent damage to the components.

a. Unplug the keyboard from the terminal.

b. Tip the keyboard upside down on a pro-
tected surface (i.e.mat, carpet, etc.). You will find
three large holes on the bottom front edge of the
keyboard.

¢. Remove the nuts located in the holes and
lift the front of the keyboard housing up. The
keyboard insert assembly should fall away from
the housing. If not, push it through by pushing it
with a smalil screw driver from the center hole on
the bottom side.

d  Turn the keyboard right side up and com-
pletely remove the keyboard insert assembly, if it
has not fallen completely off,

e. Remove the connector in the left hand cor-
ner of the keyboard P.C, assembly.

f.  Removwe the four nuts and washers securing
the P.C. card to the keyboard insert assembly
located on either side of the P.C. assembly. i

g. Remove the P.C, assembly using care not to
snag any of the wires or components,

Note: Care must be used not to lose spacers
between P.C, assembly and insert.

548. REMOVAL OF THE MONITOR

549  Use extreme caution in handling the
MONITOR to prevent damage to the CRT tube.

a. Remove the edge (J12) connector from the
MONITOR P.C. card located on the top of the
MONITOR assembly by removing the two holding
clamps at each end of the connector and pull the
connector away, Look inside the edge (J12)

5-32

connector and ensure the polarity key is intact
and in position,

b.  Turn terminal so the face is toward you,

¢. Remove the window assembly from the
MINI| BEE by pulling it directly out from the
terminal, '

d. Removethe four bolts which connect the
bezel frame to the MONITOR, remove the frame
and spacers, Bolts should be retightened to secure
the CRT to frame,

e.  With the front of the terminal to your right,
locate and remove two bolts in bottom edge of the
MONITOR frame . These bolts attach the MONITOR
to the MONITOR mount.

f.  Lift the MONITOR directly away from the
terminal.

550. REMOVAL OF THE FAN

5517 Removal of the fan is required in whole or in
part, to remove the Logic Card.

a. Position the terminal 50 the terminal is facing
your right. (Terminal front to yourright).

b. Remove the four bolts holding the fan de-
flection cover to the fan housing.

¢.  Disconnect fan cable from terminal block,

d. Turn Terminal on its side, and locate and
remove four bolts attaching fan to base.

e. Turn Terminal right side up and remove
fan housing, finger guard and screen.
552. REMOVAL OF THE MINI BEE LOGIC
BOARD

553 When removing the LOGIC CARD, care
must be used to protect the components on the
board.

a. Turn the terminal so the back is facing you.
Note: The fan inhibits the removal of the logic
board.

b. I fan has not been removed entirely,
remove the two outer bolts and the rear inner
bolt that secures the fan to the terminal base
leaving the remaining bolt to hold the fan to the
terminal.

¢. Rotate the fan counter-clockwise,

d. Discbnnect the P5 connector from the
upper left-hand corner by replacing the tip of a
standard screwdriver in the gap between the logic
card and the connector and prying the connector
off. {This should require only moderate foree, and
should not damage the logic card.)



e. Remove the P4 connector located adjacent
to the P5 connector in the same manner.

f.  Remove the black rotary baud switch knob
with a 1/16th inch Allen wrench.

g. Remove the three nuts holding the HD X/
FDX switch, the 110/150 selector switch, and the
rotary selector baud rate switch with a 5/16th inch
wrench, .

h. Remove the iwo bolts on both sides of the
1/O connector {J2) with a 3/16th inch wrench or
nut driver,

i. Tipthe MINI BEE so it rests on the side of
the terminal on a protected surface.

j.  Remove the four bolts at the right rear and
left rear of the terminal base that hold the upright
supports for the MINI BEE LOGIC CARD to the

5-33

chassis. Care should be taken to support the logic
card so no damage will occur when it is freed in
the terminal.)

k. Return the terminal to its upright position
with the back of the terminal facing you.

.. Tilt the top of the LOGIC CARD toward
you.

m. Remove the two boits connecting the key-
board (PI) extension cable connector to the
logic card and disconnect their coupling.

n.  Carefully lift the MINI BEE LOGIC CARD,
with the upright supports attached. out of the ter-
minal.

0. Remove the four bolts securing the upright
support brackets to the Logic Card and remove the
brackets.
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ADVANCE

Advance (Not) is a low going pulse moving the cursor one position to the right
on the CRT screen. It is derived from the MEM LOAD SIGNAL.

BELL
Bell (Not) is a low going signal, decoded from a control G, and triggers the
bell one shot.

BELL 70

Bell 70 (Not) is a low going pulse, decoded from character 70. It is a low to
high transition that triggers the bell one shot.

BREAK ONE SHOT

Break One Shot is triggered by a positive level from the keyboard break key
and develops a 400 M sec. signal which is transmitted on the data and RTS EIA
lines.

C80

C80 is a high going pulse from the Character Counter that defines character 80
to character 100 time.

C80

C80 (Not) is the inverse of C80 used to inhibit the clock of the line memory.
CCW

Counter-clockwise
CHARACTER COUNTER

The Character Counter is made up of two decade counters with a modulus of 100,
and it defines the characters on the line. Each character is 7 dots wide.

CHARACTER CURSOR

Character Cursor is a high going signal when a compare is made between the
cursor location counter and the marker reference counter.

CHECK PAR

Check Parity enables a parity check on incoming data when low no parity check
is made.

CLEAR

Clear (Not) is a low going signal used to clear the screen and move the cursor
home, made up of turn or clear or the decode of escape E.
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CLEAR MEM

Clear Memory is a positive going signal used to clear all or part of the screen
derived from clear or EOS (decode of escape J) or EL (escape K) or during a
scroll. To clear the screen, space ¢odes are loaded into the memory in the
required locations.

COLO

Character Zero Line Zero (Not) is a low going signal derived from coincidence
between the rollover of the memory reference counter and the overflowing of
the main timing chain. Character 0 line O signifies that the memory and the
display are coincidence at the Home position.

CONTROL DECODER

Control Decoder (Not) decodes a control character when the sixth and seventh
bits are zeros.

CURSOR COMPARITOR

Cursor Comparitor compares the marker reference counter outputs to the
cursor location counter outputs. The compare signal is called the Character
Cursor. '

CURSOR LOCATION COUNTER

Cursor Location Counter has the cursor location stored in it. Both liﬁ and
character are stopped and are modified by home, advance, —= = & * etc.

CW
Clockwise
DISPLAY CURSOR

Display Cursor signal is generated by inverting Character Cursor twice for
buffering. It is applied to the line memory, loaded into the line memory when
it is coincident with SOCO-79, and then displayed as a blinking double under-
score on scans 8 and 9.

DOT COUNTER
Dot Counter is a divid-by-7 ring oscillator having outputs which are two dots
wide labeled 6 and 0, O and 1, 1 and 2, eic.

DOT 6/0

Dot 6/0 (Not) is an output from the dot counter that is 2 dots wide and used to
clock the dot shifter.



DOT 1/2
Dot 1/2 (Not) is an output from the dot counter two dots wide, and used in
conjunction with C80 to clock the line memories.
EIA RCVR
Used to receive data at EIA levels transform them to TTL levels
EIA XMTR
Used to raise the outgoing data from TTL to EIA levels.
EL

Erase Line signal is generated by decoding an escape K and is used to erase
the entire line the cursor is on.

EQOS

Erase to end of screen is a signal generated from escape J and used to erase
the screen beginning with the line the cursor is on.

HDX

Hali-Duplex is a mode of communication in which the data entered from the key-
board is displayed on ithe screen and transmitted. The terminal will receive
through the 1/0 connector, but not at the same time it is transmitting.

HOME
Home (Not) is a signal used to reset the cursor location counters which sets the
cursor to the first location on the first line.

HZ DRIVE

Horizontal Drive to monitor is used for sync and to develop high voltage for the
CRT. It is generated by decoding count 84 of the Character Counter and reset
by count 20,

IN DATA 1

Buffered bit 1 parallel data from UART. Applied to decoders and memory.
IN DATA 2

Buffered bit 2 parallel data from UART. Applied to decoders and memory.
IN DATA 3

Buffered bit 3 parallel data from UART. Applied to decoders and memory.



IN DATA 4

Buffered bit 4 parallel data from UART. Applied to decoders and memory.
IN DATA 5

Buffered bit 5 parallel data from UART. Applied to decoders and memory.
IN DATA 6

Buffered bit 6 parallel data from UART. Applied to decoders and memory.
IN DATA 7

Buffered bit 7 parallel data from UART. Applied to decoders and memory.
KBD BRK |

Keyboard Break is a function from the keyboard and stays in a high or binary
'1' state while the key is depressed.

KBD STRB

Keyboard Strobe is a high level from the keyboard occuring when any kKeys,
except function, are depressed.

KBD RPT

Keyboard Repeat is a function key and stays high while 'REPT' key is depressed
on keyboard in conjunction with another key.

KBD 1

Bit 1 from keyboard is set to a logic 1 or 0 when a key is depressed on the key-
board and remains until the key is released.

KBD 2

Bit 2 from keyboard is set to a logic 1 or 0 when a key is depressed on the key-
board and remains until the kKey is released.

KBD 3

Bit 3 from keyboard is set to a logic 1 or 0 when a key is depressed on the key-
board and remains until the key is released.

KBD 4

Bit 4 from keyboard is set to a logic 1 or 0 when a key is depressed on the key-
board and remains until the key is released.

KBD 5

Bit 5 from keyboard is set to a logic 1 or 0 when a key is depressed on the key-
board and remains until the key iz released.



KBD 6

Bit & from keyboard is set to a logic 1 or 0 when a key is depressed on the key-
board and remains until the key is released.

KBD 7

Bit 7 from keyboard is set to a logic 1 or 0 when a key is depressed on the key-
board and remains until the key is released.

LF DECODER

Line Feed decodes a conirol J which is used to move the cursor to the next line
down. If the cursor is on the bottom line, the terminal will scroll everything up
one line and the top line will be lost.

LINE MEMORY

The line memory is used to synchronize the pate memory with the monitor
display. 80 characters are shifted into the line memory and then applied to the
character generator at a different rate.

MEM LOAD

Memory Load (Not) signal is generated when any printable character is received
from the keyboard or 1/0 port. It switches the multiplexer on the page memory
from its usual recirculate path so that new data can be loaded.

LOCAL

The terminal uses this mode of operation for operator familiarization only.
Characters are entered into memory and displayed, but not transmitted, from
the keyboard. Also, anything received at the 1/0 port is ignored.

LOCAL SWITCH

Local Switch (Not) toggie switch located on the keyboard housing switches the
terminal between online and local mode.

MARKER REFERENCE COUNTER

Marker Reference Counter will count to 2,048 in increments of 80 to define 25
line with 48 undefined locations. It identifies each of the 2,000 locations of the
screen.

MRC CLK

Memory Reference Counter Clock is made up of slow and fast pulses used to
clock the page memory shift registers.



ON LINE

In On Line mode of operation, the terminal transmits and receives data VIA
and EIA RS232 I/0 connector.

0sC

The Oscillator Signal is generated by a 11.34 MHTZ crystal oscillator and buf-
fered by a 7404.

PAGE MEMORY

Page Memory is a 2,048 x 6 bit recirculating shift register. It defines the 2,000
character locations on the screen with 48 left over.

PARITY LIGHT

The Parity Light located on the keyboard housing is illuminated by receiving a
parity error and is resetable by depressing any alphnumeric key on the keyboard.

RCT

Carrier Signal Detect is an EIA RS232 signal. It must be high to receive data
and is usually used with a modem. It indicates suitability of the signal presented
to the data communications equipment.

RECEIVER

Circuitry dedicated to converting a serial word into parallel data, also included
in this section, would be the parity checking circuit, CTS & RTS circuits.

REC DATA

Received Data is an EIA RS232 line that transfers data to the terminal. It is
held in a marking condition when the line is idle.

RTS

Request to Send is an EIA RS232 line that informs the external device that infor-
mation is ready to be transmitted from the terminal. It is held in an on
condition when in FDX.

SCAN COUNTER
Scan Counter has a modulus of ten, thus definigg 10 scans per line.
SCROLL

Scroll signal is generated by the scroll latch and is used to modify MRC clock
and screll the display up one line when it is true.

SCROLL SET
Scroll Set (Not) signal is generated and used to set the scroll latch when line 24
and a line feed are decoded at the same time.

7-6



SOCO-79

Scan O, Character O to 79 (Not) represents the first 80 characters of scan 0.
It is used fo generate slow clocks in MRC clock to transfer the page memory
information into the line memory and is also used as timing signal for received
data after it leaves the UART.

SOCO-79
Inverse of SOCO-79 and used as load signal on the line memories.

S1, S2, S4 and S8

Outputs of the scan counter are applied to the character generator to define the
scans in the character matrix.

TERM READY

Terminal Ready is an EIA RS232 line that goes high when the terminal is turned
on.

THRE

Transmitter Holding Register Empty is a high level indicating that the trans-
mitter holding register is empty and may be loaded with a new character.

TOC
Turn on Clear is a signal generated by power up initiated by the UART.

TOC

Turn on Clear (Not) is a signal used on power up to clear the screen and home
the cursor.

THRL

Transmitter Holding Register Load (Not). When this signal is low, a character
is entered into the transmitter holding register of the UART,and on a low to
high transmission the character is moved to the transmitter register.

TRC
Transmitter Register Clock is 16 x Baud rate.

TRE

Transmitter Register Empty stays low while transmitting a character and goes
high when completed.

TRO

Transmitter Register Qutput. The start bit, data bits, parity bit, and stop bit(s)
are serially shifted out this line. It remains at a high level when no data is
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heing transmitied.
TRANSMITTER

The Transmitter circuitry is dedicated to converting parallel data into a serial
word complete with start bit, data bits, parity bit and stop bit(s); also, RTS,
terminal ready, are included in this section.

UART

Universal Asynchronous Receiver/Transmitter, MOS/LSI Device. The trans-
mitter section converts parallel data into a serial word which contains a start,
parity, and stop bits. The receiver section converts a serial word into parallel
data and checks parity.

VERT DRIVE

Vertical Drive (Not) signal is derived by decoding count 30 from the line counter
and the reset signal at count 32. It is used for synchronization in the monitor
and blanking of the video signal.

VIDEO

Data from the dot shifter with blanking added, that is, applied to the monitor.
A low level yields a dark screen and a high level yields a bright screen.

VIDEO RET
Video Return is the signal ground line for the monitor.
XMIT DATA

Transmit Data is an EIA RS232 line used for transferring data from the terminal
to the EXTERNAL DEVICE and held to a mark condition during idle time.

X8 CIK

Times 8 Clock is a TTL signal required by some external equipment and is eight
times the baud rate frequency. It is available at the I/0O connector if strapped.

X16 CLK

Times 16 Clock is required by the UART and is sixieen times the baud rate
frequency.

1/2 STOP BIT

One or Two Stop Bit is a strap that enables the UART to attach cne or two stop
bits to a data word. ‘

g1, g2
Phase 1, Phase 2 are clocks used to clock the page memory, derived from MRC
Clock and level shifted with drivers to swing from -5V to +10V levels.
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5V SENSE—
5V SENSE+

5 Volt Sense Negative and 5-Volt Sense Postive are lines used by the power
supply to regulate the voltage at a remote point. These lines must be tied to
the power supply voltage in order for the power supply to regulate properly.

Cursor Down (Not) is a signal generated by the decode of an escape B or an
LF decode and is applied to the cursor location counter to move the cursor to
the next line down. -

Cursor Up (Not) is a signal generated by an escape decode and is applied to the
cursor location counter to move the cursor to the left one character position.

<+—
Cursor Left (Not) is a signal generated by the decode of an escape D or a control
H decode and applied to the cursor location counter to move the cursor to the
left one character position.

—»
Cursor Right {(Not) is a signal generated by the decode of an escape C and is

applied to the cursor location counter to move the cursor one character position
to the right.
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Section 1
GENERAL INFORMATION

1.1 MONITOR DESCRIPTION

The TV monitor is a solid-state unit for use in industrial and
commercial installations where reliability and high quality video

reproduction are desired,

The monitor features printed circuit board construction for
reliability and uniformity. All circuits of the TV monitor are
transistorized. The synchronization circuits have been custom
designed to accept vertical and horizontal drive signals thus
enabling the interfacing of this monitor with industrial or
simple sync sources. This feature simplifies the user's sync
processing and mixing and allows the unit to operate without
requiring composite sync. The electronic packaging has been

miniaturized for compatibility with small volume requirements.

1.2 - ELECTRICAL SPECIFICATIONS

Input Data Specifications

Vertical Drive orizontal Drive
Video Signal Signal
Input (Necessary Accessory-Available)
Connector Printed circuit board card edge connector -
Viking #2VK10S/1-2 or Amphenol #225-21031-101
Pulse Rate Pulse Width: Pulse Rate: 47 Pulse Rate: 15,000
or Width 100 nsec or to 63 pulses/’ to 16,500 pulses/
greater sec secC
Amplitude Low = Zero fg‘g volts (See Section 1, para. 1.5)

High = 4 + 1.5 volts (See Section 4, para. 4.4)

Signal Rise §

Fall Times Less than Less than

(10% to 90% 20 nsec 100 nsec Less than 50 nsec
amplitude)

Input Signal

Format See Fig. 1

1-1
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Data Display Specifications

Input Impedance

(a) Video Input:

(b)) Vertical Drive Input:

(¢) Horizontal Drive Input:

Video Amplifier

(a) Bandwidth:

(b) Rise and Fall Times
(10% to 90% amplitude):

(¢) Storage Time:

Retrace and Delay Times

(a) Vertical:

(b) Horizontal:

1-2

Minimum Maximum
Shunt Shunt
Resistance Capacitance
3.3 k ohms 40 pF
3.3 k ohms 40 pF
470 ohms 40 pF

12 MHz (-3 dB)

Less than 35 nsec.

(linear mode)

15 nsec, maximum

(linear mode)

900 upusec retrace, maximum

7 usec retrace plus 4

ysec delay, maximum
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Display Specifications

Cathode Ray Tube

Noﬁégzirgigﬁinal *Resolution (TV Lines)
(inches) Phosphor Center Corner
5 P4 650 at 80 fL 550 at 80 fL
9 P4 750 at 40 {L 650 at 40 £L
12 P4 900 at 40 fL 800 at 40 fL
12 P39 900 at 20 fL 800 at 20 fL

*Resolution is measured in accordance with EIA RS5-375 except
Burst Modulation (or Depth of Modulation) is adjusted for
100 percent.

Geometric Distortion

The perimeter of a full field of characters shall approach an

ideal rectangle to within *1,5% of the rectangle height.
Power Requirements
Power Specifications for Monitors Incorporating a Low Voltage
Power Supply
CRT SIZE
5 inches 9 inches 12 inches
Input Connector Receptacle, Molex #03-06-1041 Supplied with Unit
Mating Plug, Molex #03-06-2041 - Necessary
Accessory (Available)
Input Voltage 105 V to 130 V rms (120 V nominal); 50/60 Hz
Optional: 220 V/240 V rms *10%, 50/60 Hz
Input Power 24 W (Nominal)
Output Voltages +15 V DC (short circuit protected)}
+12 kV DC; 12.6 V rms

1-3
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Power Specifications for Data Monitors Using an External DC Power Supply:

Note: Any power transformers must be well removed from the CRT and/or

be of low external flux field design.

CRT SIZE

5 inches

9 inches

12 inches

Input Voltage

12 £ 0.2 V DC

15 £+ 0.2 V DC

Ripple Less than 10 millivolts p-p
650 mA DC, 900 mA DC,
nominal nominal
Input Current *1.0 A DC, *1.5 A DC,
maximum maximum
Output +12 V DC
Voltages +9 KV DC +12.6 V DC, +12 kV DC

rBrightness and Contract adjusted for worst case conditions.

1.3 ENVIRONMENTAL SPECIFICATIONS

Temperature (Chassis or Custom Unit)

Operating Range:

Storage Range:

Humidity

5°C to 55°C Ambient

-40°C to 65°C

5 to 80 percent (Noncondensing)

Altitude

Operating Range:

Up to 10,000 feet
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1.4 HUMAN FACTORS SPECIFICATIONS

X-Ray Radiation

These units comply with DHEW Rules-42-CFR-Part 78

1.5 CONTROLS

Customer Access - Necessary Accessories (Available)

(1)

(2)

Contrast, 500 ohm potentiometer carbon composition
>1/8 Watt

Brightness, 100 kilohm potentiometer >1/8 Watt
Optional: The Brightness Control can be mounted
on the printed circuit board as an

internal set up control.

Internal Set Up Controls

(1)
(2)
(3)
(4
(5)
(6)

Height

Vertical Linearity
Vertical Hold
Focus

Width

Low Voltage Adjust

1-5
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. H -
+4 %15V HIGH
HORIZONTAL 25 TO 305 —¥
DRIVE
' 8’8 v LOW
. 63.5us + 1% -
I \ '.
- : -
+4 115V — HIGH
HORIZONTAL 1 US VIDEQ
o— >le INFORMATION ———————»
BLANKING NOMINAL SEE NOTE 4
+04 LOW
—0.0% HORIZONTAL | \ow LevEL DURING TIME OF NO CRT DISPLAY OUTPUT
f "%'I-;E‘K'NG —"| HIGH LEVEL DURING TIME OF CRT DISPLAY QUTPUT
|
Vv -
+4 1.5V — HIGH
VERTICAL 300 US MIN
DRIVE 14 NS MAX
oy Low
: 15.86 MS MIN. ’
f N T 21,28 MS MAX !
lo
v >
b4 LISV, HIGH
VERTICAL 900 US VIDEO .
BLANKING NOMINAL INFORMATION
02y LW
"M verTIcAL
) BLANKING ——
TIME
NOTES
1. The leading edges of Drive and Blanking waveforms must

LSS RN

start at time ty.
observed.

H = time from start of one line to start of next line.

V = time from start of one field to start of next ficld.

Video pulse width should be equal to or greater than
100 nsec,

Nominal Blanking times should be

Fig. 1 Synchronization and Blanking Gencrator

Waveforms for the TV Series
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Section 2
OPERATING PROCEDURES

2.1 INSTALLATION

Power for the TV monitor series can be supplied in one of two
methods, depending upon the model. For the model which has a
self-contained, low voltage, power supply, plug the monitor into
a 120 volt (220/240 V, optional) AC power source. For the model
which requires external DC power, consult the schematic for term-

inal locations and voltage values.

The video and synchronization signals are fed to their appropriate

connections as indicated on the schematic.

Mount the monitor so that the ambient temperature surrounding
the monitor does not exceed 55°C.

2.2 GROUNDING TECHNIQUES

The method of interconnecting and grounding the equipment is a
function of the signal frequency; any optimum grounding depends

largely on the system in which the equipment 1is used.

The following grounding technique is recommended when installing

a TV Data Display Monitor.

The vertical/video, horizontal drive, vertical drive, and CRT arc
bypass are all returned to the TV chassis plate ground through
single molex connections. Normally, it is assumed that the frame
and chassis plate of the monitor will be installed in a system where
they will be an integral part of system ground. If this is true,
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then further grounding should not be necessary. However, the
mating of the monitor's frame with the system or the

generator's signal source ground must be electrically good.

Good electrical metal-to-metal contact must be assured.

Where strong radiated noise and signal fields inhibit the mon-
itors's operation or where a signal's waveform is deteriorated by
long or poorly selected cabling, low or high frequency shielded
cable should be used. When using shielded cable, careful atten-
tion must be given to proper grounding of the outer conductor.
Improper grounding can cause annoying ground loops. In some cases,

transistor failures can be traced to poor grounding techniques.

The TV monitor has provisions at the printed circuit board card
edge connector to pick up the ground returns for the vertical/
video, horizontal drive, and vertical drive circuits. If these
connections must be used, it is likely that the single molex con-
nection associated with each ground return may have to be opened
to minimize ground loops. Reducing the number of ground connec-
tions reduces the number of possible ground loops with the ulti-
mate being one system ground connection at the source.

IMPORTANT -- One pin on the printed circuit board edge connector
is to be used specifically for the CRT arc bypass and must not
be used as a signal ground return (see schematic).

2.3 VIDEO LEAD ROUTING

The video lead probably will carry high frequency signals and

should be given the following considerations:
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A. To minimize distributed capacity and capacitive pickup of
nearby radiated fields, route the video leads separately and

away from all other wiring.

B. Make the lead length as short as possible, consistent with
the packaging requirements.

C. Ideally, the video line should meet the requirements of a
terminated coaxial system; i.e., the video line should exhibit
a constant impedance from source to load. An effective

method of testing the video line is as follows:

a. Establish a configuration and keep the foregoing
requirements in mind.

b. Drive the source end of the video line with the output
of TTL logic or an equivalent pulse generator capable
of providing pulses with rise and fall times of typ-
ically 10 nanoseconds and pulse widths of approximately
100 nanoseconds. Any convenient duty cycle and repeti-
tion rate may be used. The generator should be capable
of supplying +2.5 volt pulse into a shunt impedance of
3.3 k ohms (resistive) and 40 pF (capacitive).

c. Observe the pulse at the receiving end of the video
line with a low capacitance (less than 5 pF) oscillo-
scope probe. Adjust the routing and termination of the
video line to maintain rise and fall times of 20 nano-
seconds or less and overshoots within 10 percent of the
pulse amplitude.

2.4 INITIAL TURN-ON PrOCEDURE

The TV monitor was tested and aligned before shipment and should
not require further adjustment after installation. First, connect
the video and synchronization signals to the monitor; next apply
power to the unit. Proceed as follows when turning the monitor

on for the first time,
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(1)

(2)

Place the power switch (external or internal) in the ON
position. Adjust the brightness and contrast controls
for desired effect and stabilize the picture with the
vertical hold control., Allow the monitor to warm up

for 15 minutes before proceeding to the next step.
Adjust the height control and width coil for the desired
raster height and width. Adjust the focus control to

produce optimum focus over the entire area of the CRT.

NORMAL MONITOR OPERATION

After the monitor has been adjusted, turn on the power and adjust

contrast and brightness. Note that some models may have the brigh:

ness control as an internal setup control. 1In that case, make

the adjustment as indicated in Section 2.4.
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Section 3
THEORY OF OPERATION

3.1 VIDEO AMPLIFIER
The video amplifier consists of Q101 and its associated circuitry.

The incoming video signal is applied to the monitor through the
contrast control through R109 to the base of transistor Ql01.

Transistor Q101 and its components comprise the video output driver
with a gain of about 17. Q104, operating as a class B amplifier,
remains cutoff until a DC-coupled, positive-going signal arrives

at its base and turns on the transistor. R111 adds series feed-
back which makes the terminal-to-terminal voltage gain relatively
independent of transistor variations as well as stabilizes the
device against voltage and current changes caused by ambient

temperature variations.

The negative going signal at the collector of Q101 is DC-coupled
to the cathode of the CRT. The class B biasing of the video
driver allows a larger video output signal to modulate the CRT's

cathode and results in a maximum available contrast ratio.
The overall brightness at the screen of the CRT is determined by

the negative potential at the grid and is varied by the brightness
control.

3.2 VERTICAL DEFLECTION

Transistor Q102 is a programmable unijunction transistor, and

together with its external circuitry, forms a relaxation oscillator
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operating at the vertical rate. Resistor R115, variable resistor
R116 and capacitors C105 and C106 form an RC network providing
proper timing.

When power is applied, C105 and C106 charge exponentially through
R115 and R116 until the voltage at the junction of R116 and Cl05
equals the anode "A" firing voltage. At this time, one of the
unijunction's diodes that is connected between the anode and anode
gate "G" becomes forward biased allowing the capacitors to dis-
charge through another diode junction between the anode gate and
the cathode "K' and on through R120.

R117 and R118 control the voltage at which the diode (anode-to-
anode gate) becomes forward biased. This feature "programs" the
firing of Q102 and prevents the unijunction from controlling this
parameter. Therefore, the changing of firing points from one
device to another, together with the temperature dependency of
this parameter, is no longer a problem as it can be with conven-

tional unijunction transistors.

The vertical oscillator is synchronized externally to the vertical
interval from the vertical drive pulse at R113. At the time of

the vertical interval, an external negative pulse is applied
through R113, C104, and CR101 to the gate of Ql102Z, causing the

firing level of the unijunction to decrease.

The sawtooth voltage at the anode of Ql02 is directly coupled to
the base of Q103. Q103 is a driver amplifier and has two tran-
sistors wired as a Darlington pair; their input and output leads
exit as a three-terminal device. This device exhibits a high in-
put impedance to Q102, and thereby maintains excellent impedance
isolation between 0102 and Ql04.
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The output waveform from the unijunction oscillator is not suitable,
as yet, to produce a satisfactory vertical sweep. Such a waveform
would produce severe stretching at the top of the picture and com-
pression at the bottom. Cl05 and C106 modify the output waveform

to produce satisfactory linearity. The sawtooth waveform output

at Q103 is coupled through R122, the vertical linearity control
R1Z1, and on to Cl06 where the waveform is shaped into a parabola.
This parabolic waveform is then added to the oscillator's waveform
and changes its slope. Slope change rate is determined by the

position of the variable resistor R1Z1.

Q103 supplies base current through R123 and R124 to the vertical
output transistor, Q104. Height control R124 varies the amplitude
of the sawtooth voltage present at the base of Q104 and, therefore,
varies the size of the vertical raster on the CRT.

The vertical output stage, Ql04, uses a power type transistor
which operates as a class A amplifier. ©No output transformer is
required since the output impedance of the transistor permits a
proper impedance match with the yoke connected directly to the
collector. C107 is a DC-blocking capacitor which allows only AC
voltages to produce yoke current. L1 is a relative high impedance
- compared to the yoke inductance. During retrace time, a large
positive pulse is developed by L1 which reverses the current
through the yoke and moves the beam from the bottom of the screen
to the top. Resistor R126 prevents oscillations by providing

damping across the vertical deflection coils.
3.3 HORIZONTAL DEFLECTION

To obtain a signal appropriate for driving Q106, the horizontal
output transistor, a driver stage consisting of Q105 and T101,
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is used. The circuitry associated with Q105 and Q106 has been
designed to optimize the efficiency and reliability of the hori-
zontal deflection circuits.

A positive going pulse is coupled through R127 to the base of
Ql05. The amplitude and duty cycle of this waveform must be
as indicated in the electrical specifications (Section 1.2) for

proper circuit operation.

The driver stage is either cut off or driven into saturation by
the base signal. The output signal appears as a rectangular
waveform and is transformer-coupled to the base of the horizontal
output stage. The polarity of the voltage at the secondary of
the driver transformer is chosen such that Q106 is cut off when

Q105 conducts and vice versa.

During conduction of the driver transistor, energy is stored in
the coupling transformer. The voltage at the secondary is then
positive and keeps Q106 cut off. As soon as the primary current
of T101 is inierrupted due to the base signal driving Ql05 into
cut off, the secondary voltage changes polarity. Q106 starts
conducting, and its base current flows. This gradually decreases
at a rate determined by the transformer inductance and circuit

resistance.

The horizontal output stage has five main functions: to supply
the voke with the correct horizontal scanning currents; develop
a "C" VDC supply voltage for use with the CRT; develop a "B" VDC
supply voltage for the video output stage; and develop a "D" VDC
for the CRT bias.

Q106 acts as a switch which is turned on or off by the rectangular

waveform on the base. When Q106 is turned on, the supply voltage
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plus the charge on Cl13 causes yoke current to increase in a
linear manner and moves the beam from near the center of the
screen to the right side. At this time, the transistor is turned
off by a positive voltage on its base which causes the output cir-
cuit to oscillate. A high reactive voltage in the form of a half
cycle negative voltage pulse is developed by the yoke's inductance
and the primary of T2. The peak magnetic energy which was stored
in the yoke during scan time is then transferred to C109 and the
yoke's distributed capacity. During this cycle, the beam is re-
turned tc the center of the screen.

The distributed capacity now discharges into the yoke and induces
a current in a direction opposite to the current of the previous
part of the cycle. The magnetic field thus created around the

yoke moves the scanning beam to the left of the screen.

After slightly more than half a cycle, the voltage across C109
biases the damper diode CR103 into conduction and prevents the
flyback pulse from oscillating. The magnetic energy that was
stored in the yoke from the discharge of the distributed capacity
is released to provide sweep for the first half of scan and to
charge C113 through the rectifying action of the damper diode.
The beam is then at the center of the screen. The cycle will

repeat as soon as the base voltage of Q106 becomes negative,

C113, in series with the voke, also serves to block DC currents
through the yoke and to provide "S" shaping of the current wave-
form. "S" shaping compensates for stretching at the left and
right sides of the picture tube because the curvature of the CRT

face and the deflected beam do not describe the same arc,
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L101 is an adjustable width control placed in series with the
horizontal deflection coils. The variable inductive reactance
allows a greater or lesser amount of the deflection current to
flow through the horizontal yoke and, therefore, varies the width
of the horizontal scan.

The negative flyback pulse developed during horizontal retrace
time is rectified by CR104 and filtered by C110. This produces
approximately "D' VDC which is coupled through the brightness
control to the cathode of the CRT (V1).

This same pulse is transformer-coupled to the secondary of trans-
former T2 where it is rectified by CR2, CR106, and CR105 to pro-

duce rectified voltages of approximately 12 kV (9 and 12 inches)

or 9 kV (5 inches), "C" VDC, and "B" VDC respectively. 12 KV or

9 kV is the anode voltage for the CRT, and "C'" VDC serves as the

source voltage for grids No. 2 and 4 (focus grid) of the CRT.

The "B'" VDC potential is the supply voltage for the video output

amplifier, Q101.

3.4 LOW VOLTAGE REGULATED SUPPLY (Optional on some models})

Some models use a series-pass, low voltage regulator designed to
maintain a constant DC output for changes in input voltage, load
impedance and temperature. Also included is a current limiting

circuit designed to protect transistors connected to the "A" VDC
output of the regulated supply from accidental output short cir-

cuits and load malfunctions.

The low voltage regulator consists of Q201, Q202, Q1, VR201l, and
their components. Q203 and its circuitry control the current

limiting feature.
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The 120 VAC primary voltage (220/240 V, optional) is stepped down
at the secondary of Tl where it is rectified by a full wave bridge
rectifier CR1. Capacitor Cl is used as a filter capacitor to
smooth the rectified output of CR1l. Transistor Ql is used as a
series regulator to drop the rectified voltage to "A" VDC and to
provide a low output impedance and good regulation. Resistor net-
work R207, R208 and R209 is used to divide down the "A" VDC voltage
to approximately +6 VDC and apply this potential to the base of
Q20Z. A reference voltage from zener diode VR201 is applied to

the emitter of Q202. If the Voitages applied to the base and
emitter of Q202 are not in the proper relationship, an error cur-
rent 1s generated through Q202. This error current develops a
voltage across R20Z which is applied to the base of emitter follow-
er Q201 and then applied to the base of Ql to bring the output
voltage back to its proper level. R201 and €201 provide additional
filtering of the rectified DC voltage.

Operation of this regulator may be better understood by assuming

a certain operation condition has caused the output voltage to
increase above normal. . This positive increase of voltage is trans-
ferred to the base of Q202 where it is compared to the zener voltage
of VRZ01l. The increase of forward bias of Q202 causes the collec-
tor voltage to drop as a result of the increased collector current
through R202. This voltage is directly coupled to the base of Q1
through Q201 where it causes Ql to conduct less and brings the
regulated voltage back to its proper state.

The short circuit protection or current limiting action can be |
explained as follows. Assume the "A'" VDC bus becomes shorted to
ground. This reduced output voltage is sensed by the base of Q202
turning that transistor off because of the reverse bias across its

emitter and base junction. Simultaneously, the increased current
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through R204 increases the forward voltage drop across the base
and emitter junction of Q203 and turns it on. Prior to the short
circuit condition, Q203 was cut off. The increased collector cur-
cent through R202 decreases the collector voltage of Q203 which

is detected by the base of Q201 and direct-coupled to the base of
Q1 causing that conductor to conduct less. This closed loop
operation maintains the current available to any transistor con-
nected to the "A'" VDC bus at a safe level during a short circuit
condition. Circuit breakers and fuses are often used for this
pﬁrpose; however, in the majority of cases, these devices are not

fast enough to protect transistors.
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Section 4
PRELIMINARY ADJUSTMENTS

4.1 SYNCHRONIZATION AND DRIVE SIGNALS

Apply horizontal and vertical drive signals to the horizontal
and vertical drive terminals as indicated on your schematic.
Adjust their levels to a nominal +4 V peak-to-peak. The duty

cycle of each signal must be adjusted as described in Section 1.2.

The horizontal drive signal is required to initiate horizontal
scan and high voltage, and should be connected before applying
power to the monitor.

4.2 LOW VOLTAGE SUPPLY

For units which have a self-contained, low voltage power supply,
set the DC voltage by variable resistor R208 as indicated on

the schematic. This voltage can be monitored at the junction
of R114 and R130.

Monitors that use an external DC supply must supply the voltage
as specified in Section 1.2Z2.

4,3 BRIGHTNESS
Normally, the monitor will be used to display alphanumeric or

other black and white information. Moreover, the video polarity

is usually white characters on a black background.
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The brightness control should be adjusted at a point where the
white raster is just extinguished. The CRT will then be at its
cutoff point, and a maximum contrast ratio can be obtained when
a video signal is applied.

4.4 VIDEO CONTRAST

Q101 is designed to operate linearly when a +2.5 V signal is
applied to its base. Some models incorporate a 500 ohm external
contrast control to maintain this level, This control, or a
fixed resistor, should be adjusted for a typical signal level

of +2.5 V peak-to-peak when measured at the video input terminal
of the printed circuit board edge connector. (Refer to the
schematic.) " '

In all cases, the output DC impedance of the video signal source

must be 500 ohms, or less.
4.5 VERTICAL ADJUSTMENTS

There is a slight interaction among the vertical frequency,
height, and linearity controls. A change in the height of the
picture may affect linearity.

(1) Apply video and synchronization signals to the
monitor.

(2) Set the vertical frequency control, R116, near

the mechanical center of its rotation.

(3) Adjust the vertical height control, R124, for
desired height,
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(4) Adjust the vertical linearity control, R121;
for best vertical linearity.

(5) Remove the vertical drive signal from the unit.
Or, alternatively, use a short jumper lead, and
short the vertical drive input terminal of the
printed circuit card edge connector to ground.

(6) Readjust the vertical frequency control, R116,
until the picture rolls up slowly.

(7) Restore vertical drive to the monitor.

(8) Recheck height and linearity.

4.6 HORIZONTAL ADJUSTMENTS

Raster width is affected by a combination of the low voltage

supply, width coil L101, and the horizontal linearity sleeve
located on the neck of the CRT beneath the yoke.

(1)

Apply video and synchronlzatlon 51gnals to the
monitor. Insert the horizontal linearity sleeve
about 2/3 of its length under the yoke. (If you
received a monitor from the factory in which the
placement of the linearity sleeve has been
determined, make a mark on the sleeve and reinsert
the sleeve to this mark when removal of the yoke
and linearity sleeve are required.)



If the linearity sleeve is inserted farther than
necessary, excessive power will be consumed, and
the horizontal output circuitry could be over-
stressed.

(2) Adjust the horizontal width coil, L1011, for the
desired width.

(3) Insert the linearity sleeve farther under the
yoke to obtain the best linearity. Although
this adjustment will affect the raster width,
it should not be used solely for that purpose.
The placement of the linearity sleeve should be
optimized for the best linearity.

(4) Readjust L101 for proper width.

(5) Observe final horizontal linearity and width,

and touch up either adjustment if needed.

No horizontal hold control is used in this monitor. The raster
should be properly locked and centered when the horizontal

drive signals as described in Section 1.2 are used.

4.7 FOCUS ADJUSTMENT

The focus control, R107, provides an adjustment for maintaining
best overall display focus. However, because of the construc-

tion of the gun assembly in the CRT, this control does not have

a large effect on focus.
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4.8 CENTERING

If the raster is not properly centered, it may be repositioned
by rotating the ring magnets behind the deflection yoke.

The ring magnets should not be used to offset the raster from
its nominal center position because it would degrade the resolu-

tion of the display.

If the picture is tilted, rotate the entire yoke.

4-5/4-6



IM1003

Section 5
TROUBLESHOOTING AND MAINTENANCE

5.1 TROUBLESHOOTING GUIDE
SYMPTOM POSSIBLE REMEDY
1. Screen is dark Check "A" bus Q106, Ql105, CR2Z
Loss of video CR105, Q101
3. Power comsumption 1is ' Check horizontal drive waveform;
too high Check proper placement of
horizontal linearity sleeve;
Q105, Q106
4. Low voltage bus Q202, Q203, Q1
incorrect (for units Note: Low voltage supply will
with a low veltage indicate low or "0"
supply) volts due to its current

limiting action if a
short is evident in the
"A" yolt line.

The voltage waveforms are shown in Fig. 2, and Fig. 3 is the
interconnecting cabling diagram. Figure 4 shows the circuit

board component locations.
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Fig. 3 Interconnecting Cabling Diagram
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APPENDIX B

SCINTILLONICS
POWER SUPPLY DESCRIPTION



TECHNICAL INFORMATION AND THEORY OF OPERATION
POWERBEE

MANUFACTURER: Scintillonics, Inc.
P.0. Box 701
600 Industrial Park
Fort Collins, Colorado 80521

Phone: (303) 482-4752

Scintillonics, Inc. P/N: 1172-01

Beehive Medical Electronics, Inc. P/N: 610-~0318-02

B-1



TABLE OF CONTENTS

General

Theory of Operation
Specifications

3.1 Input Power

3.2 OQutput Power

3.3 Typical Qutput Parameters
3.4 Dimensions

Mounting

Connections

Operation

6.1 Sense Connection

6.2 Voltage Adjustments

6.3 Overvoltage Protection Circuit (OVP)
6.4 Overload Protection
Maintenance

Correétive Maintenance

B-2



GENERAL

Powerbee is a series regulated multiple output power supply with
overload and overvoltage protection. It is designed to operate
without forced air cooling and features all silicon semiconductors.
The components are mounted in a black anodized aluminum chassis.

THEORY OF OPERATION

The following description is for the +5 VD€ supply, but can be
applied directly to the +15 V and -12 V supplies.

Powerbee 1s built around three equivalent circuits, each one with
its own raw filter supply consisting of a rectifier bridge, BR1,
and filter capacitors {computer grade). A ceramic disc capacitor,
C3, 1s used to bypass high frequency noise and transients. The
positive output terminal is taken directly from the filter capac-
itors, Cl1 and €2, and fed to the load, which leaves the negative
side with the series pass transistors, Q4, Q5 and Q6.

An operational amplifier, IC1, is used to compare the sampied output
voltage with the reference voltage provided by zener diode, CR1. The
sensor and temperature compensating block {ref. block diagram) con-
sists of R7, R8, R9, R10 and CR2. CR2 is used forward bjased and

is in thermal equilibrium with zener diode CR1. RY and R10
determine the rate of compensation. OQutput voltage adjustment is
done with potentiometer R2 which divides the zener voltage of CRI1.
Rl is a biasing resistor. The output from IC1 is fed into an
amplifier, Q1, which provides the base drive for the current
regulator Q3. The constant current source and Q3 combined provide
the driving element for the pass transistors.

The constant current source and the output current 1imit function
are accomplished by resistor R5 and PNP transistor Q2. R5 deter-
mines the foldback point of the output current and together with
Q2 supplies the base of Q4, Q5, Q6, and collector Q3, with a con-
stant current.

In short circuit mode, Q2 is off and R6 supplies the base current
to the pass transistors.

An electrolytic capacitor, C5, is connected across the output to
prevent high frequency oscillations. The SCR crowbar, except for
the zener diode CR3 which is connected to the + sense for the +5 V
supply, is also tied directly across the ouiput.
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5.

SPECIFICATIONS

Powerbee conforms to the Super Bee Power Supply specifications
specified by B.M.E.I.

3.1 INPUT POWER

Voltage: 103 - 127 VAC at 47 to 66 Hz

or 207 - 253 VAC at 47 to 66 Hz

3.2 OUTPUT POWER

Positive 5 VDC @ 7.0 A

Positive 15 VDC @ 2.5 A

Negative 12 VDC @ 2.5 A
3.3 TYPICAL OUTPUT PARAMETERS

Monitored at output (DC) connector.

Qutput +5VDC +15VDC -12VDC
Load regulation, 0-100% 1.5 myv 18.0 mV 18.0 mV
Line regulation, +10% 1.0 mv 1.0my 1.0 mv
Ripple peak-to-peak 2.0 mVpp 2.0 mVpp 2.0 mVpp
Overvoltage protection trigger level 6.1 V 19.2 v 15.6 V
Short circuit current 1.3A 1.2 A 1.1A

3.4 DIMENSIONS

Powerbee conforms to Scintillonics drawing no. 1172-201.
The maximum physical size is 9.50" L X 10.00" H X 3.25" W.

MOUNTING

Powerbee is provided with two (2) sets of mounting holes, of which
one set is used for the Mini Bee terminal and the other set for all
other applications.

CONNECTIONS

As per B.M.E.I. drawing 610-0318-02 with AC input (connector 1, plug),
and DC output {connector 2, receptacle).
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Connector 1 Connector 2

Pin  Function Pin Function
1 115 VAC (A) 1 Key
2 115 VAC (B) 2 Ground
3 Chassis ground 3 Ground
4  AC return (A) 4 -12 VDC
5 AC return (B) 5 +15 VDC
6 Key
7 5 VDC Sense -
8 Blank
9 Blank
10 5 VDC Sense +
12 + 5 VDC
12 + 5 vVDC

To connect for 230 VAC operation, connect Pin 2 to Pin 4, and connect
230 VAC high side to Pin 1 and AC return to Pin 5.

OPERATION

6.1

6.2

6.3

SENSE CONNECTION

Powerbee can not be operated without remote sensing.

Failure to connect sense will result in an output voltage of
approximately 0.9 V at +5 V output pins. This is also a
double test that the +5 V OVP circuit (overvoltage protection
circuit) operates normally.

VOLTAGE ADJUSTMENTS

A1l outputs operate independently of each other and can be
adjusted separately. The +5 V output is adjustable from
approximately 4.7 V to maximum 6.5 V or until the OVP threshold

is reached, through turning the potentiometer, R2, clockwise (CW).
The +15 V output has a voltage range from 11.0 V to 16.0 V
(potentiometer R22). The =12 V output is uecreased from approx-
imately -9.0 V to ~14.0 V when adjusting R42 CW.

OVERVOLTAGE PROTECTION

Each output is protected with a SCR crowbar overvoltage protection
(OVP) circuit with preset threshold voltages, typfcal values are
in section 3.3.

In triggered condition, the OVP circuit reduces the output voltage

to approximately 0.9 V and the output rippie increases to approx-
imately 5 mV peak-to-peak.
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Test procedure: Determination of trigger level for the +5 V
output is accomplished simply through adjusting R2 CW until

SCR1 triggers. On the +15 V (-~12 V? output, adjust R22 -

(R42) CCW for an output voltage of approximately 13.0 V (-10.0 V).
A 2.2K ohm resistor is thereafter paralleled with R28 (R48).

The voltage will increase to approximately 16.5 V (decrease to
-12.5 V). R22 (R42) can now be adjusted CW until the SCR's
trigger and the threshold voltages measured.

NOTE: It is important to keep load current constant during
test. If not kept constant, the foldback current limt
circuit will reduce the output voltage which then will
never reach threshold value.

6.4 OVERLOAD PROTECTION

The output current is limited to 150% or less of rated load
current, by a current limit foldback circuit. The foldback
point (FB) is set by R5, R25 and R45. These resistor values
are a function of the pass transistors gain and are determined
in test by SCINTILLONICS, INC.

Short circuit protection is accomplished with the same FB
circuit and the short circuit current is approximately 1.0 A.

Overload or short circuit operation over an extended period of
time will not effect the power supply and the supply will re-
cover instantly to normal operating mode when the overload
conditions are removed.

7. MAINTENANCE

The power supply is a long lasting supply designed to be maintenance
free other than the general precautionary practices.

It should be nofed, however, that as mechanical shock may damage the
transformer shielding effectiveness, careful handling is of importance.

8. CORRECTIVE MAINTENANCE

A malfunction will normally be detected at the output of the power
supply by output parameters which are sub-standard to the power
supply specifications.

Should repair become necessary, it is recommended to send the unit

to SCINTILLONICS, INC., or an authorized repair agent for repair or
replacement.
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Beehwe Terminals

Beehive Medical Etectranics, inc.

Dear Customet:

To assist in the service and maintenance of your Beehive Computer Terminal, you are entitled
to receive a one year subscription to THE BEELINE. This service is provided in conjunction with
the purchase of your Beehive Terminal Maintenance Manual and Illustrated Parts Breakdown. The
BEELINE will present the latest operation, maintenance and service information available, including:

® Service Updates and Tips ®Manual Updates and Changes
eCorrective Modification Kits and Documentation ®Recommended Spare Parts

To receive your copies of THE BEELINE, complete the following information and return this
form to Beehive Terminals.

THE BEELINE Subscription No. /E/ FE€
Namé Position or Title
Company Address
Mailing Address (if other than company address)
Terminal Mode! U] Mini Bee [ Super Bee 1 Other {List) ________ Date Purchased
Beehive Terminals

NOTE: This offer is subject to Beehive Medical Electranics, Inc,

' contractuat agreements 870 West 2600 South

Satt Lake City, Utah 84119

MI-0037



WARRANTY

Beehive Medical Electronics, Inc. certifies that each terminal will be
free from defective materials and workmanship for 80 days from date

of shipment to the original customer.

B.M.E.Il. agrees to correct any of the above defects when the terminal
is returned to the factory prepaid. Return authorization must be obtained
‘and confirmed in writing by the Field Service Department before returning

the terminal to the factory.

Under this warranty, B.M.E.I. will provide the necessary components
required by the customer to correct the terminal in the field. The com-
ponents will be shipped, prepaid, on a billing memo which will be
cancelled upon receipt of the defective components at the factory. When
ordering components for repair or replacement, the model number and

serial number must be included on the customer request.

This warranty is invalid if the terminal is subject to misuse, abuse, neglect,
accident, improper installation or application, alteration or negligence in
use, storage, transportation or handling and where the serial number has

been removed, defaced or changed.



Beehive Terminals

Beehive Medical Electronics, Inc.

MALFUNCTION REPORT
Dear Customer:
We are irying to manufacture the most reliable product possible. You
would do us a great courtesy by completing this form should you

experience any failures.

1. Type Unit Serial No.

Module (if applicable)

2. Part failed (Name and Number )

3. Cause of failure (If readily available)

4. Approximate hours/days of operation to failure

5. Failure occurred during:
Final Inspection Customer Installation Field Use

6. Personal Comment:

Customer

Address

Signed

Date

Beehive Medical Electronics, Inec.
c/o Field Service Department
870 West 2600 South

P.O.Box 19244

Salt Lake City, Utah 84120



RETURNING PARTS/EQUIPMENT
FOR REPAIR

When the terminal requires service or repair in accordance with the

enclosed warranty, unnecessary delays may be avoided when parts

or equipment are returned to B.M.E.I. using the following procedures:

1. Contact B.M.E.I.'s Field Service Department for Return Author-
ization. An R.A. Number will be issued and used for future refer-
ence.

é. Package the unit or part in accordance with the method of shipment.
Enclose a list of the material being returned and the reason for
returning it. Reference the Return Authorization Number on the
shipping label. If the number is not visible, the Receiving Depart-
ment may refuse to accept the shipment.

3. Send the unit or part, transportation prepaid, to the address stipu-
lated for returning parts and equipment.

All equipment and parts described in the warranty will be replaced

provided B.M.E.l.'s examination discloses that the defects are within

the limits of the warranty. If damages or defects are not within the
limits of the warranty, the customer will be notified of the extent of
repairs required and the cost. The unit will be repaired and returned

upon agreement and receipt of a written purchase order number.

When returning parts and/or equipment for repair, please use the follow-
ing address:
o Beehive Medical Electronics, Inc.
870 West 2600 South
Salt Lake City, Utah 84119



OPTION CONFIGURAT!ON FOR:

SERIAL NUMBER

Out

KEY BACK TERMINAL VIDEO
FUNCTION BOARD PANEL LOGIC PCB BOARD INTERNAL
Jumper
Lug 1-2
POWER OPTION L v
Lug 2-3 230V___
DISPLAY 12 tine
Strap
STOP BIT 1/2 )
SELECT Out___(2)
Strap
PARITY CHECK In___(inact}
Out..__{act)
Strap
PARITY SELECT in___(odd)
Out . (even)
HALF/FULL Switch
DUPLEX Half
Full
Switch  8___
1/0 BAUD RATE 1 16
SELECT C R
3 B4____
I/0 BAUD RATE ?‘1"’;"“
MULTIPLIER
160
Strap
8 x CLOCK In
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