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Figure 2-3. RS-232C MODEM and EXTENSION Interface Logic
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Figure 2-4. Current-Loop Interface Logic
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Figure 2-5. ADM 5 Rear Panel Controls

3. Set the configuration control switches to the
positions desired. See table 2-2.

4. Set S1(Baud Rate Switch) for the desired baud
rate. See table 2-1.

5. Connect the power cord to a grounded AC
outlet of the proper voltage.

2.8 POWER TURN-ON AND

TURN-OFF

Proceed as follows:

1. Set the POWER ON/OFF switch to ON. See

figure 2-5.

2. Wait approximately 20 seconds forthe ADM 5
to warm up. A reverse block cursor should
appear in the upper left corner of the screen.

0
>
c
|
o
z

If power is recycled ON and OFF
using the POWER ON/OFF switch,
wait 10 seconds between the OFF and
ON operations to prevent possible
damage to the ADM 5 electronics.

If the cursor does not appear, momentarily
press HOME Key. If this fails to produce the
cursor, adjust the CONTRAST control on the
front panel. The cursor should be present.
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Note

If the Full-Duplex mode is selected,
typing at the keyboard will not
display characters unless echo-back
from the host computer or modem is
provided. If Half-Duplex mode is
selected, data will bedisplayed only if
CLEAR TO SEND is present or
interface cable is disconnected.

29 CARE OF THE ADMS5

This portion of the manual provides the required
operator instructions pertaining to routine
maintenance for the ADM 5. Preventive
maintenance procedures are limited primarily to
cleaning and inspection steps.

DP216

- 2.9.1 Cleaning

At periodic intervals, clean the exterior housing
and lightly dust the unit using a soft brush or
damp lint-free cloth. However, paper towels may
be substituted if desired. Remove smudges from
the CRT exterior housing with conventional spray
cleaners or alcohol. Do not use petroleum base
cleaners, such as lighter fluid, as this could be
harmful to the painted surface. Use only a lint-
free soft cloth to clean the CRT screen filter.
Be careful not to scratch the CRT screen, and do
not use freon cleaners, alcohol, or ammonia.

2.9.2 Inspection

Periodically, inspect keyboard assembly for
freedom of movement. Determine that the
intensity of character trace on the CRT screen has
not diminished. Any required mechanical or
electrical adjustment should only be performed by
an authorized Lear Siegler Service representative
to insure warranty.
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SECTION IlI
OPERATION

3.1 GENERAL

The ADM 5 is used to enter, display, and send
information to a host computer. It performs a
similar function by accepting information from
the host and displaying the information on the
CRT screen. In this section of the manual, the
various keys and specific control codes are
described.

3.2 KEYBOARD OPERATIONS

The operator uses a keyboard very similar to the
keyboard of a teletypewriter to enter data.
Information typed by the operator may be
displayed on the CRT screen immediately, as
during half-duplex operation, or as an echo from
the remote computer, as during full-duplex
operation.

Figure 3-1 shows the layout of a standard ADM
5 keyboard. Functionally, the keyboard consists
of displayable character keys and special function
keys. Some of the special function keys can also be
used in conjunction with certain displayable
character keys to command specific control
operations. All keys repeat automatically when
held down longer than approximately 400
milliseconds.

In the standard ADM 5, 95 characters (plus space)
are displayed. These include upper and lower case
alphabet, numbers, punctuation marks, and most
symbols. For special applications, usually at the
discretion of the Programmer, all 128 ASCII
characters may be displayed in Program Mode.
Control characters (CR, LF, FS, etc.) are written as
they.are keyed, and the appropriate symbols are

DP216
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displayed. For example: CR, LF, and FS would be
displayed as CR, Ly, and Fg .

Note

Typing at the keyboard always
generates codes which are
transmitted. However, in order for
characters to be displayed and for
control codes to affect the ADM 5
in FDX Mode, the characters must
be echoed back from the host
computer. All display actions
described below assume that the
generated codes are properly
echoed.

INTERFACE CONTROL
OPERATIONS

3.3.1 Data Communication Ports

3.3

Communication between the ADM 5 and the host
computer or modem is accomplished using the
MODEM port. Transmission may be in one
direction at a time, as in Half-Duplex operation; or
in both directions simultaneously, as in Full-
Duplex operation.

3.3.2 Request To Send Operation

The ADM 5 may receive data at any time over the
RCVE line (BB). Data transmission is controlled
by Request to SEND (RTS) over line CA, Clear to
Send (CTS) over line CB, and Carrier Detect
(DCD) over line CF (Secondary Channel).

Request to Send (RTS) is set (high) to inform the
host that the ADM 5 wishes to transmit. RTS may
be controlled in one of five ways, as follows:
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is used in conjunction with
otherwise displayable characters to
produce an ESC sequence (See
Operators Quick Reference Chart of
Control and Operation Codes in
Appendix A.)

memory).

key is operational only if
JAnswerback Option is installed. When

typed, key transmits an identification

message (stored in a special ADM 5

puts terminal in Program
Mode which causes control codes,
entered from keyboard or received
from host to be displayed. Terminal
does not execute operations specified
by control codes while in Program
Mode. Typing again
terminates Program Mode.

ERASE LINE] erases characters
starting with the cursor position
through the end of the line. Erased
characters are replaced with spaces.

erases all characters

Alphanumeric, punctuation, and

BREAK] generates a BREAK

starting with the cursor position
through the last character displayed.

special character keys produce 128
displayable characters. Typing any of

condition on the Transmit Data,

Erased characters are replaced with

Current Loop and Secondary Transmit

these keys with [SHIFT] depressed

lines spaces. produces an upper case alpha
’ character or the symbol imprinted on
the upper portion of the key. Setting
— produces upper case
BREAK "f: E | proG Es:‘s: EpRAAngE alpha characters only.
w4 $ %] & ] C]) XK )
1] 2 3|45 |67 |89 ] &]|" - LI ]
‘ o~
= Q| W|E|[R|T|Y|U|Il |O|P]|
0 CAP + Ny :
o-OCK A S D F G H J K L : @ N
<|>17?
s lZ | X|C|V|[B|N|M[S|2] | ==
CONTRO! CONTROL |
b4 e

[SHIFT] must be held down while
affected key is typed. Enables upper
case alpha characters and symbols,
as well as a shift in certain special
operations.

shifts only lower case
alpha characters into upper case. To
set (lamp ON), press
once to release (lamp OFF), press

CAP LOCK] again.

bar advances cursor one
space to the right each time bar is
typed. Any character under cursor is
replaced by a SPACE. Holding bar
down produces a continuous string of
SPACES until released.

216-11

is held down while
typing an otherwise displayable
character key to generate one of the
32 control codes. Only 14 control
codes are applicable to the ADM 5
operation. Refer to the Operators
Quick Reference Chart of Control and
Operation Codes in Appendix A.
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Moves the cursor incrementally in the speci-
fied direction as long as key is held. Char-
acter under cursor, or characters passed
over by cursor are not erased.

DOWNLINE UPLINE BACKSPACE FORESPACE

HOME

moves cursor to first

character position on page (upper left
corner).

RETURN| moves cursor to the first
character position in the line
containing cursor.

key pad is provided for

convenience when rapid numeric

entries need to be made. Key pad

9 \ 4 characters are not affected by [SHIET]
- key.

LINE
FEED

RETURN 4

6 A |~ transmits HT character to Host
(NO OP 5 Operation)

L4

RUB 1

CLEAR

ZIC-M>D

LINE FEED] moves cursor to the
same column position of next lower
line,

is operational onl when
is heid down. [SHIFT CLEAR] or [CTRLZ]
causes data to be erased from screen and
trom display memory. Ali 80 x 24 character

positions are filled with SPACE codes.
Cursor goes to HOME.

transmits DEL (RUBOUT)
character to the host computer. Cursor
does not advance after typing .
May be used by host as a character

erase code.

DP216

Figure 3-1.

ADM 5 Standard Keyboard Operational Characteristics
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1. RTS may originate from a peripheral device -

connected to the EXTENSION port.

2. RTS remains low (XMIT disable) if LOCAL
(S3-6), 103 (S3-5), and 202 (S3-4) switches are
all set to OFF (open).

3. LOCAL (S3-6) switch set to ON (closed): RTS
rises before transmission of each character
and falls when character has been
transmitted.

4. 103 (S3-5) switch set to ON (closed): RTS
remains high all the time.

5. 202 (S3-4) switch set to ON (closed): RTS is
controlled through the ADM 5 interface by
either code turnaround or reverse-channel
turnaround operation. Transmission may be
in only one direction at a time (Half-Duplex).

3.3.3 Secondary Channel
Turnaround Operation

Secondary channel turnaround operation is
enabled by setting switch 202 (S3-4) to ON and
switch CODE (S3-3) to OFF. Both switches EOT
(S3-1) and ETX (S3-2) must be set to OFF. In this
operation, RTSis controlled by secondary channel
signals, instead of turnaround codes on the
primary channel.

ADM 5 transmission takes place when the host
raises SEC RCVE (Secondary Receive Data) over
line SB, and DCD (Carrier Detect) on line CF falls
to indicate that the host has completed (character)
transmission. RTS (Request to Send) over line CA
goes high; the CTS (Clear to Send) over line CB
from the host initiates ADM 5 transmission.

When SEC RCVE (Secondary Receive Data) over
line SB goes low while DCD over line CF is high,
RTS is unconditionally reset, thus inhibiting
ADM 5 transmission.

SEC XMIT (Secondary Transmit Data) over line
SA rises, allowing the host to transmit. Each time
RTS switches between high and low, the ADM 5
ignores any further commands or codes for
approximately 250 milliseconds, to allow time for
the host to propagate signals.

3.3.4 Code Turnaround Operation

Code turnaround operation is enabled by setting
switch 202 (S3-4) to ON and switch CODE (S3-3) to
ON. Additionally, either switch EOT (S3-1) or
ETX (S3-2) must be set to ON. RTS over line CA is
set (high) when DCD (Carrier Detect) over line CF
falls as the result of decoding the ETX (EOT) code
from the host, indicating that (character)
transmission is complete. Data transmission from
the ADM 5 may take place when CTS (Clear to
Send) from the host over line CB is set (high).

When ETX (EOT), terminating each character, is
again decoded, RTS (and CTS from the host) are
reset tothe marking state. ADM 5 transmission is
inhibited, and the terminal will not recognize any
further commands or codes for approximately 250
milliseconds, to allow time for the host to
propagate its signals.

3.4 PROGRAMMING
CONSIDERATIONS

3.4.1 Remote CTRL Operation

The host computer has full control over the
ADM 5. All control operations which are possible
from the keyboard can also be executed from the
computer by transmitting the appropriate CTRL
codes. (Refer to the Chart of Control and
Operation Codes in Appendix A). Displayable
characters will be recognized and acted upon, in
the same manner as that described for keyboard
operations.

3.4.2 Remote Load-Cursor
Operation

The computer may command the ADM 5 cursor to
any absolute screen position, as shown in the
Chart of Absolute Cursor Positions in
Appendix A.

3.5 GATED EXTENSION
PORT OPERATION

The RS-232C EXTENSION port provides a
convenient method for attaching an auxiliary
serial asynchronous device to the ADM 5. The
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device may be an additional CRT terminal,;
however, a more common application is for a hard
copy device such as a Lear Seigler Model 310
Printer. The EXTENSION port parallels the
RS-232C MODEM port, such that any data sent to
the terminal through MODEM port is also passed
through the EXTENSION port, unless the port is
disabled using the gating function described
below.

The gating function allows the host computer to
turn the EXTENSION port ON and OFF, using
control codes. This function is enabled by setting

. DIP switch S4 on the main logic board to the GT

position. With S4 in this position, the CTRL O
command disables the port, while CTRL N
enables the port.

When a Model 310 Printer is connected to the
EXTENSION port, several control and operation
codes used for controlling ADM 5 operations will
be passed through the port and affect printer
operations also, as shown in the following chart:
Codes will execute the required functions and pass
the commands through the EXTENSION port
when switch S4 is in the GT (gated EXTENSION
port) position.

COMMAND ADM 5 LSI MODEL 310 PRINTER
CTRL Increments Cursor by 1 Performs form feed

Enables EXTENSION port when in gated mode

Turns ON elongated print

ii
==
{10
i
!E

Disables EXTENSION port when in gated mode

Turns OFF elongated print

i
[72]
(@]
2

Sets reverse video or restores standard video

Clears horizontal tabs

(@]
-
oy
—
=]

Upline

Vertical tab

3.6 VIDEO ATTRIBUTES

Video attributes (Reverse Video, Reduced
Intensity, and Reverse Video/Reduced Intensity
combination) highlight selected fields in the

DP216

display. The selected fields will apply only to the
line containing the attribute. The attributes are
established by appropriate operation codes. (Refer
to the Chart of Control and Operation Codes used
by the ADM 5 in Appendix A).
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ASCIl CONTROL CODE CHART

B7 0 0 0 0 1 1 1 1
B6 0 0 1 1 0 0 1 1
1 1 1
BITS BS 0 0 0 0 1
CONTROL NUMBERS UPPER CASE | LOWER CASE
B84 83 B2 Bt
1] 20 40 60 100 120 140 160
000 Of NUL | DLE SP 0 @ P "
0 0] 16 | 20 32|30 a8 {40 64 |50 80 @ 9 | 70 112
1 21 41 61 101 21 141 161
oo0oo 1] SOH | DC1 ! 1 A Q a q-
1 1111 17§21 33(31 49 ] 41 66|51 8161 97{”n 113
2 22 42 62 102 122 142 162
co 1 ol STX | DC2 " 2 B R b r
2 2112 18122 34132 50 | 42 66 |52 82162 98| 72 114
3 23 43 63 103 123 143 163
oo 1 1|ETX | DC3 # 3 C S c s
3 3j13 19123 35133 51§43 67|53 83§63 9973 115
4 24 44 64 104 124 144 164
o100 0| EOT | DC4 $ 4 D T d t
4 4114 20§ 24 36|34 52] 44 68 | 54 84164 100{ 74 ~ 118
5 F:3 48 65 106 125 146 165
o1 0 1JENQ | NAK | 9% 5 E U e u
5 5115 21825 37135 53 [ 46 69 | 56 86 § 65 10t{ 75 117
[} 126 48 66 108 126 146 166
o1 1 0] ACK | SYN & 6 F Vv f v
6 6|16 212 38|36 54148 70 { S8 86] 66 10278 118
7 27 47 67 107 127 147 167
o111 1] BEL | ETB ! 7 G w w
7 7117 23127 3937 55 | 47 71|57 87 67 10377 119
10 <30 50 70 110 130 150 170
to00 0] BS | CAN ( 8 H X h X
8 8118 24§28 4038 56 | 48 72|58 £8 § 68 104 | 78 120
11 TAB |31 51 bA 11 131 181 im
1001} HT EM ) 9 | Y i y
9 9119 25129 41|39 57449 73| 59 89 % 69 106|719 12%
12 32 52 72 12 132 152 172
1 o1 0] LF | SUB * : J y4 j z
A 10 1A 26 1 2A 42 | 3A 58 § 4A 74 | 5A 90 § 6A 106 | 7A 122
13 + 33 83 73 113 133 183 173
101 1} VT |ESC + ; K [ k {
8 11{18 27428 43|38 594 48 75|58 91 ) 68 107{ 78 123
14 - |34 54 74 114 134 154 174
1100} FF FS , < L \ { H
C 12}1C 28§ 2C 44 | 3C 60§ aC 76 | 5C 92 | 6C 108} 7C 124
15 RTN |35 55 75 18 135 158 175
1ol ecRGS | - | = | M | ] m }
0 13|10 29§ 20 45 |30 61§4D 77|50 93 160 109 125
16 36 HOME § 56 76 116 136 158 176
111 0 SO RS . > N A n ~
€ 14 1€ 30§ 26 46 | 3E 62 J 4E 78| SE ° 94 | 6E 110} 7€ 126
17 37 57 77 17 137 157 im
. R
ooalstjus | s e Lo | e | ey
F 15 | 1F 314 2F 47| 3F 63 § 4F 79 | SF 95 | 6F 111 7F 127
octal {10 4 | LSI CURSOR CONTROL CODE
LEGEND Bs ASCII character
hex | 8 8 | decimat
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OPERATORS QUICK REFERENCE CHART OF
CONTROL AND OPERATORS CODES

CONTROL CODE HEX
FROM HOST | FROM KEYBOARD | CODE OPERATION
ETX [cTRL ' - 03 Secondary channel line turnaround codes for 202 Modem
- operation (From Host Only)
EOT cTRLlp | 04
ENQ 05 Initiates ID message when Answerback Option is installed
BEL ctRLlc | | o7 Sounds audible beep in Video Display Unit
BS o8 Backspace
HT | 09 Tab - No local operation (From Host Only)
LF [ ] 0A | Line Feed
VT 0B Upline
FF ocC Forward Space
CR RETURN | oD | Retumn
so CTRL|N | OE With S4 in GT position, enables gated EXTENSION port and
passes CRTL N through the EXTENSION port
With S4 in LK position, unlocks keyboard (From Host Only)
Si | CTRL O | OF With S4 in GT position, disables gated EXTENSION port and
‘ passes CTRL O through the EXTENSION port
7 With S4 in LK position, locks keyboard
SuB ITSH'I FTI‘CLEAR‘ 1A Clears Screen
ESC 1B Lead in for ESC sequences
RS 'HOME | 1E Homes Cursor
ESCT | ERASE LINE 54 Starting with cursor position, all characters in the line are
erased and replaced with spaces.
ESCY ERASE PAGE . 59 Starting with cursor position and continuing to end of page,
all characters are erased and replaced with spaces.
ESC ( u 28 ~ Restores standard intensity *
ESC) ESC ‘ 29 Sets reduced intensity *
ESC G ESC 47 . Sets reverse video or restores standard video and passes
ESC G through the EXTENSION port when switch S4
is in the GT (gated) position

*THESE TWO VISUAL ATTRIBUTES MAY BE USED IN COMBINATION
A-2 DP216
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OPERATORS QUICK REFERENCE CHART

OF ABSOLUTE CURSOR POSITIONS

Keys Used: @E] ASR?I‘I Agg‘l-l
POSITION POSITION POSITION
ASCIT CODES | ROW | COL | AscII CODES | ROW [COL | ASCII CODES | ROW  COL
EEEEE 1| [EE G 2 | G M 55
0| 2| 2 29 W 56
Cd | 3| 3 = 30 [x] 57
| 4| 4 31 58
Bl | 5| 5 32 59
| 6] 6 (€] 33 60
7| 7 (A 34 N 61
0| 8| 8 35 O 62
@] 9| 9 36 63
| 10} 10 (0] 37 . 64
M| un|n 3 38 M 65
12 | 12 39 [&] 66
] 13| 13 (G] 40 (b] 67
5| 14| 14 (H] a1 68
| 15| 15 42 [d] 69
(1| 16| 16 43 (el 70
o | 17| 17 44 71
18 | 18 45 [q] 72
2| 19| 19 ] 46 | (h] 73
20 | 20 N 47 74
@ | a| 21 0 48 75
Gl | 22| 22 (7] 49 76
6] | 3| 23 @ 50 ] 77
24 | 24 [®] 51 [m] 78
25 521 v [n] 79
v (8] 26 1 53 ESC] (=] [o] 80
ESC CJ | 27 |(E50) (=] (4] 54
DP216 A-3/4
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{0 2-6,3-4
18 D P P 2-6,3-4

F-G-H

BT 03 = 2-9,3-1
Gated EXTENSION Port Mode ....ooiiniiniinniiieiiiieeeenerereeeeaaroaesssnsnssnnnnnnns 2-4,3-4
Half DUPDIeX ..t iiiiiiiiiitt ittt teeeeeeeeeseseesesesensnsaessssssceencasesaasens 2-9,3-1

I-J-K

Interfaces:

B DG 725 s Vo310 ¢ W0 22« 720U 2-4
DLV 06 123 ¢ W0 223 « A e 2-4
Input/Output Chanmel .........c.inuinuiiniiiiiii ittt ittt iiiie it aniiieennenns 1-2
472 L= 1 ) + NP 2-4
5 Y=g 721 2% > o)+ WA 2-4
Keyboard Operations .........eueeneietinerneeietoneroeeistrniesseneesscaseeneeneosaonnss 3-1,3-3
Keyboard SeCtion .........couueieenutiutnetintenteiusiieeanesseeneoteensesseaseeiecnseasans 1-2
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INDEX (cont’d)
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Load Cursor Operation.............coovvevnnns. e b eeeeeet e et et tee et retatnaernre e s -3-4
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Secondary Chanmel .. ...ooiiiiiiiiiiiiiitiaiiieteeeteereeeereenenseseesessensnnnnnannnnns 34
Site ReqUirements .. ..cuiiiiiiiiiiiiiiiiiennneeereeeeenereassoessasessoceesesennennnnnnnnn 2-1
Specifications........covviiiiiiiiiiiiiiiiiieiiii i, ettt et e e e, 1-6
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