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INTRODUCTION

The RC851 Display Terminal is designed far use in data proces-

sing, data entry, process control, and data camunication sys-—
tems.

The RC851 is a member of the RC850 family of intelligent display
terminals. The use of a microcamputer as the basis of all RC850
display terminals mekes it possible to emulate a number of dif-
ferent terminals aon the market as well as to access a variety of
applications fram the same terminal. RC850 display terminals
exist accordingly in several different versions.

The RC851 is a hard-programmed version: a versatile input/output
station, which can be used in practically any camputer system as
an alternative to teletypewriter equipment.

As an interactive display terminal cammnicating with a host com-

puter, the RC851 is well-suited to a variety of system applica-
tions, e.g. administrative data processing, data entry, and edu~
cation. Characteristic of the RC851, however, is its ability to
meet the user's demand for functional flexibility.

In the RC851, all display terminal functions are implemented by
software, which is executed by the microprocessor fram a read-
only memory in the display unit. All functions are performed un-
der program control. A wide selection of built~in standard func-
tions facilitates the adaption of the RC851 to individual user
requirements. Thus the application program can as needed place
the RC851 in the page mode, define protected areas, address the
cursor to any position on the display screen, and perform cther

functions by means of control codes.



DISPLAY TERMINAL FUNCTIONS

2.1

General Description

2.1.1

The RC851 Display Terminal is a full duplex (echoplex) terminal
consisting of two separate units, the keyboard and the display,
which interact via the host camputer. The keyboard generates
character codes and transmits them to the host (see section 2.2).
Character codes received fram the host cause the picture on the
display screen to be modified (see section 2.3). The character
codes include codes for graphic symbols and control codes.

Operating Modes

Self-test mode. When power is switched cn, the terminal enters

the self-test mode and autamatically executes a built-in test
procedure, which concludes with a display screen picture indi-
cating the transmission speed, line status, and any malfunction
(see subsection 2.1.2). If no malfunction was detected, the ter-

minal enters the scroll mode.

Scroll mode. In the scroll mode the display screen is like an
endless roll of paper. Whenever the screen is completely filled,
the top line is removed (irrevocably) and all of the other lines
are moved up, so that a new, empty line becames available at the
bottan of the screen.

Page mode. As soon as the screen contains a protected area (a
character ar field which appears brighter), the terminal is in
the page mode. The display screen is now like a single sheet of
paper, which remains in place, but can be overwritten repeatedly.
The cursor will move accordingly fram the bottam to the top line.

Set-up mode. Fram the scroll ar the page mode, the operater can
place the terminal in the set-up mode in order to give cammands
to the terminal (see subsection 2.1.2).

2.1
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Supervisor mode. Fram the set-up mode the operator can place the

terminal in the supervisor mode in arder to monitor communication
with the terminal. Graphic symbols for all of the character codes
in the character set are displayed in this mode, and no functions
are performed (see subsection 2.3.1).

In the set~up mode the operator can enter parameters defining the
terminal's characteristics by means of keyboard camands. These
parameters are stared in a built-in non-volatile memory (NVM) and
thus remain valid until the operator chooses to modify them.

The line cammand enables the operator to define the transmission
speed of the LINE I and LINE II interfaces (see section 3.1). The
cursor cammand permits the selection of cme of four different
cursor forms. The test cammand places the terminal in the self-
test mode and runs the built-in test procedure in a loop. The sup
camand places the terminal in (and returns the terminal fram)
the supervisor mode. The end cammand returns the terminal fram
the set-up mode to the scroll mode.

2.1.2 Set-Up Mode
2.2 Keyboard
2.2.1 Camnon Features

The keyboard consists of a main keyboard and a numeric pad, each
containing character keys and control keys. All code—-generating
keys repeat autamatically, at the rate of 10 characters a second,
when held depressed for longer than three~quarters of a second.
Same keys are furnished with a light-emitting diode (LED) indi-
cator. The keyboard emits a click when a key is depressed pro~
perly. -

2.1.2

2.2

2.2.]



2.2.2 Layouts

The RC851 keyboard has a standard layout and a special, data-

entry layout. Both layouts have in turn a number of variants,

e.g. USASCII, UKASCII, German language, Swedish language, and

Danish language. The available layouts are shown in appendix C.

Fig. 1 shows the standard keyboard layout (Danish variant).

sercr ferear PRINT { PRINT
] % s { ) RUB
b 1 2 3 5 6 7 8 9 1y 3 < or
Bsc | = Q w E R T Y U I [¢] (_]
cr. {wexk| A S | D F}i@G H J K|t 1]
ST t 2l x]clv|sln]ul]® sweT
(space bar)

Figure 1: Standard Keyboard Layout (Danish Variant).

Remarks to Fig. 1

1. The following descriptions apply anly to the standard keybcard
(Danish variant).

2. The cantrol keys on data—-entry keyboards are application-
dependent, and are therefore described in the documentation
for the application in question.

2.2.3 Keys

2.2.2 -

If the terminal is connected to the host camputer and the defined
transmission speed (see subsection 2.1.2) is appropriate, all

character codes generated by the keyboard will be transmitted to
the host. The latter then decides whether to echo the code or to

return it in a converted form.

Fig. 2 shows a table containing the 128 character codes which can
be generated by the keyboard, either directly ar by means of the

SHIFT and CTRL keys (cf. fig. 1).

2.2.3

~
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Figure 2: Keyboard Codes.




Remarks to Fig. 2

1.

6.

The character codes are expressed in hexadecimal form, e.g.
6D. In the table, the column number (0-7) is the first digit
of the code and the row muber (O-F) is the second digit. Thus
6D, as may be seen, is the code for the graphic symbol m.

The corresponding bit patterns are indicated by b7, b6, ...,
bl. (Bit 8, the parity bit, is not shown). Thus 1101101 cor-
responds to 6D.

The code 6D, for the graphic symbol m, is generated by depres-
sing the character key marked M.

The code 4D, for the graphic symbol M, is generated by depres—
sing the character key marked M simultaneously with the SHIFT
key (see subsection 2.2.3.2).

The control codes, 00 to 1F, are generated in two ways, for
example:

a. The code 0B, for ASCII VT, is generated by depress:&g the
character key marked + (code 2B) aor K (code 4B or 6B) si-

multaneously with the CTRL key (see subsection 2.2.3.2).

b. The code 0C, for ASCII FF, is generated by depressing the
CLEAR key (see subsection 2.2.3.3).

The code 20 is generated by depressing the SPACE key (bar).

The keyboard contains three kinds of keys: character keys, local

control keys, and remote control keys. Character keys are of cne
color, control keys of ancther.
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Character Keys

2.2.3.2

The character keys generate codes corresponding to the graphic
symbol or symbols with which the key is marked (cf. figs. 1 and
2) either directly or by means of the SHIFT key (see subsection
2.2.3.2). The graphic symbols include the letters of the alpha-
bet, the digits fram O to 9, and various special symbols. Note
that a space is reckoned a graphic symbol, and that the SPACE key
(bar) generates the code 20.

Local Control Keys

The local control keys, marked SHIFT, LOCK, and CTRL, perform
local control functions, but do not themselves generate codes.

SHIFT. The SHIFT key can be used in conjunction with any charac-
ter key on the main keyboard, but has no effect on the numeric
pad. SHIFT must be depressed simultanecusly with the character
key in arder to generate the desired code. The function performed

by SHIFT terminates as soon as the keys are released. Same

examples:
Key Marked Code Generated
M 6D (i.e. m, lower case)
M and SHIFT 4D (i.e. M, upper case)
3
i 40 (i.e. {)
3
i and SHIFT 60 (i.e. &)
&
6 36 (i.e. 6)
&
6 and SHIFT 26 (i.e. &)

Note that SHIFT is also used locally in conjunction with the
SELCT key (see subsection 2.2.3.3) to place the terminal in
the set-up mode (see subsection 2.1.1).

2.2.3.]

2.2.3.2



2'2.3.3

LOCK. The LOCK key is used to place the keyboard in and remove
the keyboard fram the alpha~-lock mode (as well as to light and
extinguish the indicatar on the LOCK key). In the alpha-lock
mode, the function of the SHIFT key is applied autamatically to
all character keys marked with letters of the alphabet (excepting
3, 8, and ii). The SHIFT key itself can, of course, be used in
conjunction with all of the other character keys (including &, o,
and 1) while the keyboard is in the alpha-lock mode.

CTRL. The CTRL key is used in conjunction with certain other keys
to generate control codes (cf. fig. 2). Thus the codes in colum
0 (00 to OF) are generated by depressing CTRL simultaneously with
the key on the same row in colum 2, 4, or 6, and the codes in
colum 1 (10 to 1F) by depressing CTRL simultaneously with the
key on the same row in colum 3, 5, or 7. CTRL can be used in
this way to generate control codes for which there is no dedi-
cated key (see subsection 2.2.3.3). Same examples:

Key Marked Code Generated
& (code 26) and CTRL or
F {code 46) and CTRL or
F (code 66) and CTRL 06 (i.e. ASCIT ACK)

6 (code 36) and CTRL or
V (code 56) and CTRL or
V (code 76) and CTRL 16 (i.e. ASCII SYN)

Remote Control Keys

Certain control codes can be generated by means of a dedicated
key, called a remote control key (cf. figs. 1 and 2). Note that
the depression of such a key will have no effect on the display

screen picture unless the character code is echoed (see section

2.3). The remote control keys are as follows:

2.2.3.3



Key Marked Control Function Code Generated Decimal Value

| «— Delete Line 05 (ASCII END) 5
— Delete Character 08 (ASCII BS) 8
—] Tabulate 09 (ASCII HT) 9
CLEAR Clear Screen 0OC (ASCII FF) 12
<___| Carriage Return OD (ASCII CR) 13
PRINT ON Printer On 12 (ASCII DC2) 18
PRINT OFF Printer Off 14 (ASCII DC4) 20
ESC Escape 1B (ASCII ESC) 27
SELCT Local Attention 1C (ASCII FS) 28
RUB OUT Rub Out 7F (ASCII RUBOUT) 127

Note that when the terminal is in the set-up mode (see subsection
2.1.1), the codes generated by the keys marked «— and <~_| are
interpreted locally by the terminal microprocessor (see appendix
A). Note also that for the SELCT key the stated control function
applies to RC8000 host camputers.

This section describes the reactions of the terminal to character

2.3 Display and Control Codes
codes received fram the host camputer.
2.3.1 Display Codes and Character Set

The receipt of codes for graphic symbols (codes 20 to 7F, decimal
values 32 to 127) causes the corresponding graphic symbol to be
displayed. Note that when the terminal is in the supervisor mode
(see subsection 2.1.1), the receipt of control codes (codes 00 to
1F, decimal values O to 31) also causes a corresponding graphic
symbol to be displayed, and no function is performed.

Fig. 3 shows a table containing the 128 graphic symbols which can
be generated by the RC851 character generator (see appendix A).

2.3

2.3.1
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Figure 3: Character Set.




2.3.2

1"

Remarks to Fig. 3

1. The character codes are expressed in hexadecimal form, e.g.
6D. In the table, the column nunber (0-7) is the first digit
of the code and the row number (0-F) is the second digit. Thus
6D, as may be seen, is the code for the graphic symbol m.

2. The corresponding bit patterns are indicated by b7, b6, e P
bl. (Bit 8, the parity bit, is not shown). Thus 1101101 cor-

responds to 6D.
3. 20 is the code for the graphic symbol SPACE.
4. The graphic symbols corresponding to the control codes, 00 to

1F, are displayed anly in the supervisor mode (see subsection
2.1.1).

Control Codes and Functions

The receipt of control codes causes the corresponding function to

be performed.

Fig. 4 shows a table containing the 20 control codes to which the
RC851 Display Terminal will react.

2.3.2
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Figure 4: Control Codes.
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Remarks to Fig. 4

1. The character codes are expressed in hexadecimal form, e.g.
OD. In the table, the colum number (0-7) is the first digit
of the code and the row number (0-F) is the second digit. Thus
OD, as may be seen, is the code for the control function RE-

TURN.

2. The corresponding bit patterns are indicated by b7, b6, ...,
bl. (Bit 8, the parity bit, is not shown). Thus 0001101 cor-
responds to OD. ‘

3. 20 is the code for the graphic symbol SPACE.

4. The terminal will not react to codes to which no function is

assigned.

The following list describes the reactions of the terminal to

received control codes.

Note that the page mode (see subsection 2.1.1) affects the cursor

movement functions. If the cursor is moved to a protected area,

it generally seeks the first free character position to the right

of the protected area.

DELETE
LINE

START
ADDR

Delete Line (ASCII ENQ, code 05, decimal value 5)

Scroll mode:

Moves the cursor to the beginning of the current line
and erases the latter.

Page mode:

Moves the cursor to the beginning of the current line

and erases all unprotected characters on the latter.

Start Address (ASCII ACK, code 06, decimal value 6)

Moves the cursor to the character position (x-y
address) defined by the two following characters. The

character sequence is:

<start address><column number><row number>

.



BELL

DELETE

TAB
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The display screen has 80 columns (character positions)
and 25 rows (lines). <column number> and <row number>
are defined by certain character codes, which are as-
signed numerical values according to the table shown in

fig. 5 at the end of this chapter.

Bell (ASCII BEL, code 07, decimal value 7)
Lights the indicator on the SEILCT key and causes the
keyboard to emit a beep.

Delete Character (ASCII BS, code 08, decimal value 8)
Scroll mode:

Moves the cursor cne character position to the left on

the current line.

Page mode:

Moves the cursor ane character position to the left on
the current line. If the cursor is moved to a protected
area, it seeks the first free character position to the
right of the protected area. If the protected area
occupies the beginning of the line, the cursor remains

in the first free character position on the line.

Tabulate (ASCII HT, code 09, decimal value 9)

Scroll mode:

Moves the cursor to the next tabulation position on the
current line (character position 5, 9, ..., 77). At the
end of the line, the cursor is moved down to the begin-
ning of the next line (position 1). At the end of the
bottan line, the top line of the display screen is re-
moved (irrevocably) and the cursor is moved down to the
new, empty line.

Page mode:

Moves the cursor to the first free character position
to the right of the next protected area on the screen.
At the end of the screen, the next protected area is

the first protected area at the top of the screen.

~—



LINE

ILAMP ON

PRINT ON

LAMP OFF

PRINT OFF
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Line Feed (ASCII LF, code OA, decimal value 10)
Scroll mode:

Moves the cursor cne line down fram the current line.
If the latter is the bottam line, the top line of the
display screen is removed (irrevocably) and the new

bottam line is empty.
Page mode:

Moves the cursor cne line down fram the current line.
If the latter is the bottam line, the cursor moves to

the top line in the current column.

Clear Screen (ASCII FF, code 0C, decimal value 12)

Erases the display screen, protected areas included,

moves the cursor to its hame position (upper left
corner), and places the terminal in the scroll mode

(see subsection 2.1.1). Cf. SET PROTECT and RESET.

Carriage Return (ASCII CR, code 0D, decimal value 13)

Moves the cursor to the beginning of the current line

and extinguishes the indicator cn the SELCT key.

Indicator On (ASCII DCl1, code 11, decimal value 17)

Lights the indicator an the SELCT key.

Printer On (ASCII DC2, code 12, decimal value 18)

Enables the copying of all following received charac-
ters (codes) to a printer, if the latter is connected
to the LINE II interface (see section 3.2).

Indicator Off (ASCII DC3, code 13, decimal value 19)

Extinguishes the indicator con the SELCT key.

Printer Off (ASCII DC4, code 14, decimal value 20)

Disables the copying of received characters (codes) to
the printer and closes the LINE II connection.
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CURSOR

CURSOR

ESC

RESET

HOME
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Page Mode (ASCII NAK, code 15, decimal value 21)

Causes all following received characters to be protect-

ed (and appear brighter). Also places the terminal in
the page mode (see subsection 2.1.1) when required. Cf.
CLEAR and RESET.

Cursor Forward (ASCII CAN, code 18, decimal value 24)

Scroll mode:

Moves the cursor cne character position to the right o
the current line. At the end of the line, the cursor is
moved down to the beginning of the next line. At the
end of the bottam line, the top line of the display
screen is removed (irrevocably) and the cursor is moved
down to the new, empty line.

Page mode:

Moves the cursor cne character position to the right on
the current line. At the end of the line, the cursor is
moved down to the beginning of the next line. At the

end of the bottam line, the cursor moves to the left-
most character position an the top line.

Cursor Up (ASCII SUB, code 1A, decimal value 26)

Moves the cursor cne line up fram the current line. If
the latter is the top line, the function is not per-
formed.

Escape (ASCII ESC, code 1B, decimal value 27)
No function is performed when this code is received.

Reset (ASCII FS, code 1C, decimal value 28)

Used to terminate a protected area. The terminal re-
mains in the page mode. Cf. SET PROTECT and CLEAR.

Cursor Hame (ASCII GS, code 1D, decimal value 29)

Moves the cursor to its hame position (upper left

corner) .
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Erase to End of Line
(ASCII RS, code 1E, decimal value 30)

Erases all unprotected characters fram and including

the cursor position to the end of the current line. The
cursor is not moved.

Erase to End of Screen
(ASCII US, code 1F, decimal value 31)

Erases all unprotected characters fraom and including
the cursor position to the end of the screen. The

cursor is not moved.
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Figure 5: Cursor Positioning Table.



e

19

AN
Remarks to Fig. 5

1. In the table, the numerical value, i.e. the colum or row num-
ber, assigned to the character code is given on the left, and
the graphic symbol corresponding to the character code is
showmn on the right, followed by the decimal value of the code.

2. Thus the code (decimal value 71) for the graphic symbol G, for

example, is interpreted as column number 40, and the code (de-
cimal value 107) faor the graphic symbol k as row number 12.

3. The reaction of the cursor to character codes other than those
represented in this table is undefined.
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DISPLAY TERMINAL INTERFACES 3.

The RC851 Display Terminal has three interface connectors for the
attachment of signal cables to a modem or local processor (LINE I
cannectar), a printer or auxiliary device (LINE II connector),
and the keyboard (KEYBOARD connector). Each interface performs
serial data transmission to and fram the connected device.

Fig. 6 shows the LINE I and LINE II interface connecticns.

1  PROTECTIVE GROUND
2 TRANSMITTED DATA
f3 RECEIVED DATA
4 REQUEST TO SEND » MODEM
L H‘ 5 READY FOR SENDING OR
! 7 SIGNAL GROUND LOCAL
N g 8 CARRIER ON PROCESSOR
E 20 DATA TERMINAL READY o
I

RC 851
DISPLAY
TERMINAL

PROTECTIVE GROUND
TRANSMITTED DATA

1
2

L L 3 RECEIVED DATA 1

| 4 REQUEST TO SEND R PRINTER

N |5 READY FOR SENDING OR

E 7 _SIGNAL GROUND AUXILIARY
[, 8 CARRIER ON DEVICE

I |20 _DATA TERMINAL READY |

Figure 6: LINE I and LINE II Interface Connections.
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LINE I Interface (Host Camputer Connection)

3.] ']

The LINE I interface is intended for a modem or local processor.

The transmission speed is defined in the set-up mode (see subsec-
tion 2.1.2). The following baud rates are available: 110, 300,
600, 1200, 2400, 4800, and 9600 bps. The transmission speeds of
the LINE I interface and the LINE II interface (see section 3.2)

are always set to the same value.

The transmission mode is always full duplex, i.e. the keyboard
and the serial transmitter act as an independent unit driving the
"transmit" side of the commnication line, whereas the serial
receiver and the display are driven by the "receive" side of the
camunication line (see appendix A). In crder to display keyboard
data on the screen, the processor at the other end of the camu-
nication line must echo the characters back via the "receive"

line.

V.24 Interface

The LINE I and LINE II interfaces conform to CCITT V.24 (DTE
description) and EIA RS-232-C specifications.

Fig. 7 gives the signal levels for the LINE I and LINE II
interfaces.

3.1

3.1.1



3.1.2

TRANSMITTER RECEIVER
D Input impedance: 3 to 7 K
A JMark level: (logical 1) -5.5V |Mark 1level: -4V to =12V
T |Space level: (logical 0) +5.5 V | Space level: +4 V to +12 V
A See NOTE.
C
o)
N |ON: +5.5V |ON: +4 V to +12 V
T |COFF: -5.5V |CFF: -4V to -12 V
R See NOTE.
o)
L

IF AN INPUT LEVEL IS LEFT FLOATING, IT ASSUMES ITS

NEGATIVE LEVEL.

NOTE: The interface is protected to accomodate the
voltage levels specified in CCITT V.28 (up to + 25 V).

Figure 7: Signal Levels.

Serial Data Transfer

Fig. 8 shows the bit sequence used for transmitted and received

data.

3.1.2
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[stare] b1 o2 [63 o4 b5 [o6 [ 67 o8 [smop

Figure 8: Serial Data Transfer.

Remarks to Fig. 8

1. The data bits are indicated by bl, b2, ..., b7.

2. The parity bit is indicated by 8. Data is transmitted and
received by the display terminal with even parity. Received
characters containing a parity error are indicated on the
display screen by the RUB QUT symbol (code 7F, decimal value
127, cf. fig. 3).

3. Two STOP bits are used.

Fig. 9 shows the pin assignments in the LINE I interface connec-
tor, which is a 25-pin type DB 25S connector with a screw lock.
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PIN | NAME PIN | NAME
1 | PROTECTIVE GROUND 14 | nc
2 | TRANSMITTED DATA 15 | RESERVED
3 | RECEIVED DATA 16 | nc
4 | REQUEST TO SEND (RTS) 17 | RESERVED
5 | READY FOR SENDING (RFS) |18 [ NC
6 | nc 19 |Nc
7 | SIGWAL GROUND 20 | DATA TERMINAL READY (DTR)
8 | CARRIER ON (CO) 21 | xc
9 | nc 22 |
10 |x 23 |
11 | xc 24 |
12 | nc 25 |nNC
13 | NC

Figure 9: LINE I Interface Connector.

Remarks to Fig. 9

1.

2.

NC indicates no connection.

The keyboard and the display can be tested without a connec—
tion to the host camputer by connecting pin 2 to pin 3, pin 4

to pin 5, and pin 8 to pin 20.

The signal READY FOR SENDING (RFS) must be "ON" to transmit
data. If there is no connection to RFS (pin 5), it should be
connected to REQUEST TO SEND (RTS, pin 4).

The signal CARRIER ON (CO) must be "ON" to receive data. If
there is no connection to CO (pin 8), it should be connected
to DATA TERMINAL READY (DTR, pin 20).




3.2

LINE II Interface (Printer Connection)

The LINE II interface is intended for a printer or awxiliary de-
vice. For transmission speed, V.24 interface, and serial data
transfer, see the LINE I interface (section 3.1). Note that data
received at the LINE I receiver will be routed to the LINE II
transmitter by the PRINT ON control code and unrouted by the
PRINT OFF control code (see subsection 2.3.2).

Fig. 10 shows the pin assigmments in the LINE II interface con-
nector, which is a 25-pin type DB 258 connector with a screw

lock.
PIN | NaME PIN | NAME
1 PROTECTIVE GROUND 14 |NC
2 | TRANSMITTED DATA 15 |NC
3 | RECEIVED DATA 16 |nc
4 | REQUEST TO SEND (RTS) 17 |NC
5 | READY FOR SENDING (RFS) |18 |NC
6 |NC 19 |Inc
7 | SIGNAL GROUND 20 |DATA TERMINAL READY (DTR)
8 | CARRIER ON (CO) 21
9 |Inxc 22 |xc
10 |NC 23 INC
11 |NC 24 |NC
12 [INC 25 |xC
13 |NXC

Figure 10: LINE II Interface Connector.

Remarks to Fig. 10

1. NC indicates no connection.

2. The signal READY FOR SENDING (RFS) must be "ON" to transmit
data. If there is no connection to RFS (pin 5), it should be
connected to REQUEST TO SEND (RTS, pin 4).

3.2
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3. The signal CARRIER ON (Q0) must be "ON" to receive data. If
there is no comnection to CO (pin 8), it should be connected
to DATA TERMINAL READY (DTR, pin 20).

4. The signal READY FOR SENDING (RFS) can be used to indicate
BUSY fram a printer as shown in fig. 11.

PRINTER READY FOR SENDING

BUSY "OFF" (negative)
READY "ON" (positive)
feature

not used |"ON" (positive, REQUEST TO SEND)

Figure 11: Printer BUSY Indicatim.

KEYBOARD Interface

Data is transferred between the keyboard and the display logic in
serial form. The signal levels are TTL levels.
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DISPLAY TERMINAIL, MODULES A.

The RC851 Display Terminal is a microcamputer based terminal, in
which all terminal functions are implemented by software. The
RC851 hardware camprises seven main modules, designated the CPU,
CRT, video, comnector, power supply, monitor, and keyboard
module.

Fig. 12 shows all of the modules as they are found in the display
terminal.

Fig. 13 contains a functional diagram showing the CPU, CRT,

video, and connector modules.
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CPU Module

The CPU module contains the following:

Microprocessor. Reads and interprets the program stored in the

ROM (read-only memory). All functions are performed under program
control. A DMA (direct memory access) controller enables fast
data transfer to and from the CRT module.

Oscillator. Provides all necessary timing for the CPU module. In-
cludes a phase lock circuit for the CRT timing to ensure a steady

picture on the display screen.

ROM. Read-only memory. Contains the program for the microproces—
SOX »

RAM. Dynamic randam-access memory. Used as buffer memory. Also
contains the display screen picture, which is copied in the re-
fresh RAM of the CRT module in order to release the main memory

fran time-consuming refresh operations.

NVM. Non-volatile memory. Used for permanent storage of para-
meters defining the terminal's characteristics, e.g. the trans-
mission speed. Such "set-up" parameters are entered and modified
under program control.

Serial I/0 controllers. Serve as cammunication channels for the

keyboard, LINE I (host camputer comnection), and LINE II (printer
connection). All handling of serial input/output is performed by
these two controllers, which convert the serial data to parallel
and vice versa, check and generate parity and hold status, and

control infarmation to and fram the interfaces.

A.l
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CRT Module A.2

A.3

The CRT module contains the following:

Video display controller. Performs all formatting of the display
screen under program control, i.e. horizontal and vertical tim-
ing, sequential addressing of the refresh RAM, and addressing of
the character generator.

Refresh RAM. Randam-access memory. Contains a copy of the display
screen picture, which is autamatically updated fram the RAM memo-
ry in the CPU module. 7 bits are used to represent the data and 1
bit to indicate increased brightness (protected areas).

Character generator. Generates the dot matrices to be displayed
on the screen. (There are 128 graphic symbols in the character
set, each represented by a 16 x 14 dot matrix). The matrices are
stored in a ROM memory.

Parallel-to-serial converter. Converts the parallel output fram

the character generator to serial input for the video module.

’

Video Module A.3

A.4

Performs signal conditioning and pulse shaping to provide a
sharp, clear picture on the display screen.

Connector Module A.4

Performs signal conditioning in conformity to CCITT V.24 (DTE
description) and EIA RS~232-C specifications. All interface con-
nectors are found in this module.
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Contains an alternating current (AC) section, including an on/off
switch, fuse, noise filter, and transformer with thermal shut-
down, and a direct current (DC) section, including a switching
regulator for +5 V and two serial regulators for +12 V and -12
V. The power supply has overvoltage and current fold-back fea-

Contains a 15 inch (diagonal) cathode ray tube (CRT) monitor of
high quality, resolution, and reliability. A separate AC power
supply is included in this module.

A.5 Power Supply Module
tures.

A.6 Monitor Module

A.7 Keyboard Module

Has its own microprocessor, which performs scanning of the keys
to ascertain key closures. The microprocessor also converts the
key input to a serial bit stream, directing the latter to cne of
the serial I/0 controllers in the CPU module. Output to the key-
board (i.e. key click, display line beep, and indicators) is also
received in serial form. |

The keys are of the capacitative type to ensure long, reliable
operation. To indicate proper key closure, a click sounds when-
ever the CPU module receives a character. The volume of the key
click as well as the display line beep can be adjusted (or

silenced).

A.5
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Z80A (4 MHz).

158 instructions, including Intel
8080 instruction set.

Self-test feature.

Intel 8035,

B. DISPLAY TERMINAL SPECIFICATIONS
B.1 Processors

CPU module:

Keyboard module:
B.2 Display

Screen capacity:

Characters per line:

Number of lines:

Refresh memory:

Screen:

Character generation:

Character size:

Displayable characters:

Refresh rate:

Scanning method:

2000 characters.

8().

25.

Separate 2K x 8 bits RAM.
Non-glare CRT, P31 phosphorus
(green).

38 cm (15 inches) diagonal.
Height adjustable +5 cm.
Tiltable (without tools) i10° .
16 (wide) x 14 (high) dot matrix.
3 (wide) x 6 (high) mm.

128 from ROM.

128 in supervisor mode.

96 in other modes.

50 times per second.

Raster.

B.]

B.z
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Horizontal scanning

frequency:

Vertical scanning

frequency (refresh rate):

Cursor:

Cursor control:

Attribute functions:

Editing functions:

Operating modes:

Standard Keyboard

Remote control keys:

Local control keys:

34

18.24 KHz.

50 Hz.
Phase locked to mains.

Selectable in set-up mode:
underline, flashing underline, box,
or flashing bcx.

Position addressable.
Up, down, left, right, hame, re-
turn, and tabulate.

Protected areas.

X-Y address.

Up, down, left, right, have, and
return.

Tabulate (by 4 character positions
or, in page mode, to next free
position).

Delete line.

Erase all unprotected characters to
end of line ar end of screen.

Clear screen.

Full duplex (echoplex).
Self-test, scroll/page, set-up, and

supervisor modes.

14 (4 of which are duplicates).

4 (1 of which is a duplicate).

B'3

~
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Character keys:

Type of key:

Encoding principle:

Key functions:

Indicators:

Connection:

Camunication

LINE I (host cam

puter connection):

LINE II (printer

connection):

Transmission speeds:

Data format:

35

61 (13 of which are duplicates).

Capacitative.

Scanning controlled by micropro-
cessor.

N-key rollover, autamatic repeti-

tion, adjustable key click and dis-
play line beep (may be silenced).

Lamp con LOCK key indicates alpha-
lock mode.,

Lamp cn SEICT key is lit (and beep
emitted) when BELL code is re-
ceived. Lamp is extinquished on
next RETURN code. Lamp may also be
turned on and off by other control

codes.

Serial, TTL levels to display unit.

CCITT V.24
Socket  conforms to ISO 2110.

CCITT V.24
Socket conforms to ISO 2110.

Selectable in set-up mode: 110 to
9600 bps.

Serial, asynchronous, with 1 start
bit, 7 data bits, 1 parity bit
(even parity), and 2 stop bits.

B.4
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Peripheral device

connection: -

Cable length:

Physical Data

Power voltage:

Pawer frequency:
Power consumption:
Temperature, ambient:
Humidity, relative:
Altitude, maximum:
Standard finish:
Size and weight:
Height:

width:

Depth:
Weight:

36

A printer may be connected to LINE
II. Output is enabled and disabled
by control codes.

Up to 25 m to modem, current loop
coupler, or host camputer.

220 V AC +10%.
Optionally 240 V AC +108%.

50 HZ +2 Hz.

]OO WQ

10-35°C0

0-95%, non-condensing.

3,400 m (10,000 feet).

Tan and brown.

Display Ke d
490 mm (maximum) 85 mm
470 mm 440 nm
330 mm (not tilted) 250 mm
20 kg 3 kg

All specifications are subject to change without notice.

B.5
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C.

KEYBOARD LAYOUTS

C.

C.1

USASCII

C.1

c.1.1

Standard

C.1.1

aNas

—lV

->

®
JJIHS . LITHS
. 1
] MOOT | D
* / .
>
I : |« ] os3
+
3
dno
> ; > _
e
440 NO gD | 1013s
JINI4 | INTYd .




C1.2

Data-Entry

C.1.2

(USASCII)

/ ! ]
FOVdS JJITHS W N A 9] X A JJITHS
SSvd FA > -
xq : " —
L . 7 A r H J a S v | o1 | o
WALE \ ] .
FicAf e !
1 - HVID _ < osa
+
@o | wiod 100 ‘ - 0 6 8 L S v £ z !
=> N. -> —_ -> —
-om | oans arel -~ = { ) . ) $ ' " i
miod | ove
ana YAIN-
wap | wap viad | €13d Jziaa | 11ad Jotda | ead | 8da | raa Gdd | vad | eaa | zda 1dd
Z N1oon faoms
YO fo 211 eg% aa
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c.2

UKASCII

C.2

C'2‘]

Standard

c.2.]

aNas

_\V

->

141HS °
LJIHS
-
]
1
. \ 00T | LD
r~ ! .
X |<- | osa
Ino '
- P
an ~ A d
1
a0 No p—
INTHd | LNTHd > ®




c.2.2

Data-Entry

C.2.2

(UKASCIT)

/ * ]
qONAS 13THS W N A 8] X Z LITHS
SSvd rA < -
Pt s “ }
' . I R I A 4 fa ] s | v [or|mw
vaua \
VAL t {
b - Juvwro < | osa
+ [
@0 | wiok 100 ' - 0 6 8 L S v £ 4 l
> L -> - -
-~ ans am ~ = ( ) . 3 ﬁ 3 " i
ana miod | >ove
HAINF- wan | wao v _.& €ldd Jztad ftad Jotad | ead | 83d | a4 Gad | vad | eaa | zaa | a4
ASVIATI =2 miod | sove
¢ w1901 faoms
qoad ong | o | ou .
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cC.3

German Language

cC.3

c.3.]

Standard

c.3.1

_..V

->

|

>
JJIIHS X 14THS
<
L4
¥ M0 | eI
L ]
r +
0 |« ] osa
1m0 . 4 1
-> . el
am “ i
diol  NoO WV | IS
INT¥d | INTHd .
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C.3.2

Data-Entry

C.3.2

(German Language)

- >
Jovds JLATHS - W N A o} X A 1JTHS
Ssvd <
2 #
F . vi19 1 L H dtlals | v lwo{mo
ichiici .
YA
b - |uwo [« | o=
o | wioa 9 ) 8 L S 14 £ z !
-> L o ->|
-om | ans am ] = ) / ) $ s N i
miax | ove
ana AN d a | vaa a | zaa ad
wao | wap ¥1ad | €tdd | z1ad | waa | olaa 8ad | ¢4 Sd €4 L
2 NI9O1 | 1omEs
YOI oM ad aua .
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C.4

Swedish Language

C.4

c.4.]

Standard

C.4.1

dNdS

—nV

->

>
LJdIHS LITHS
1]
v 001 | Mo
* 1 »
—IV
. n . Aew _Al o 51
t
awo | g >
am 4 i
410] No wvap | Loms
INTHd [ INTHA .




C.4.2

Data-Entry

c.4l2

(swedish Language)

LOVas L4IHS - W N A 2 X Z L4IHS
ssvd : <
B L]
8 . _M. o 7 A C H d a S ¥ {001 | D
LeAf e
Eichfic]
14 - |yED ! —@ J<- | osu
@o | wioa + 0 6 8 L S ¥ £ z ¢
-> L el B I -]
-0 | ans am ¢ = ( ) / ) $ ' “ i
miod | o
dna HAINF-
wao | wap plda ] €laa {21aa | 11ad Jo1dd | eda | 83d | sdd Sad | vad | eaa |2 | 14
SV Z2 ol NI9O1 | 10TAS
Howsd oy | o} qu
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C.5

Danish Lahgjuage

C.5

C.5.1

Standard

C.5.1

—-.V

JJTHS

o k¢ §

->

->

LNTYd




C.5.2

Data-Entry

C.5.2

(Danish Language)

dJovds

LATHS

->

->

€lad
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INDEX

Mp}m—lm](me ..‘............'......'..........8
Applications of the RC851 Display Terminal ...... 1
Autamatic repetition of code-generating keys .... 3

BELL functim 48 000680 ¢ 008002 CE838CIEPBICEIIOIEITIBIIETSE ]4

Bit sequence in transmitted and received data ... 22

Carriage return KeY eeececececccessccasccccnnccaes 9
CARRIER (N (Q0) Signal ceeeeecescscsccscscssncnss 24, 26
Character codes,

generated by keyboard cccceccereccctcccccccesss 4 fE,

received fram host seceeceecceccccccceccssssceneess 9 FFE,
Character KeyS ceecececcscscsscccsscccscccscasanoe 7
Character Set .tececsecccssccsvscecscccrsscnsssseses 9 ff.
CLEAR,

)=
Codes: see Character codes
Codes for graphic symbols: see Character codes
Camands in set~up MOde «.eeessevssscsssnassenses 3
Control codes: see Character codes
Control funCtitns .eeecescecsssescsscscscnsssssss 11 fE,
Control keys: see Local control keys, Remote

control keys

CTRL KEY eeceetsccssssccscossssssssssssssassnssss 8
CURSOR FWD fUunCtiOn sesceeccecssssccossscssscnsasss 16
Cursor movement functions in page mode .eeeeeeses 13
Cursor positioning ceeeeceecseceseceesenscsseessss 13 ££,
CURSOR UP FUNCEAON veeeervnnnnsonsensssnnnnneees 16

DATA TERMINAL READY (DTR) Signal eeeececeecccssss 24, 26
Delete character KeY c.ecececcccccessccsscncoscaose 9
DELETE CHAR function .e.ceesscsccecsssscnssssasse 14
Delete 1ine KOY cceescececcecccccecocscecoccanooce I
DELETE LINE funCtiOn «.ccccececsecccccccoscnasoseses 13
Display codes: see Character codes

Display line Deep ececescccessecccsccssscccscsssss 14
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Echoing of codes by host cececececcercecscceesess 4, 8, 21
ESC, ‘

KEY ceesevscescssesaccssccocenccsscssscsssassses 9
EEOL funcCtion cievecesescesssssssccssssssssnsssee 17

EEDS flmctim © 6 9990009008000 00000¢000000000000000 17

Functions: see Control functions

Graphic SYIIbOlS .ooooolo--o.oou.o.otoo...oo‘ool... 7, 9 ff.

H@E functim ® 0 8 0 5 P 0O O OGO P RSO SCO OSSO0 PO NSPCDE 16
Host camputer connection: see LINE I interface

Indicators: see LOCK key indicator,

SEICT key indicator
Interface connections, LINE I and LINE II ....... 20
Interfaces: see KEYBOARD interface, LINE I

interface, LINE II interface
Key CliCK seccesecasscsseecsccnsocancasaseassavsss 3
Keyboard codes: see Character codes
KHBOARD interface .eeeeecscsscsssessssscsscccess 26
Keyboard layOutsS cescesecessccsscsccessscassssoses 4
Keys: see Character keys, Local control keys,

Remote control keys

LAMP OFF function scesecsssessssscssssssssccscsas 15
IAMP ON function eceeecececessssscsccossssscscsnses 15
Layouts: see Keyboard layouts
LINE FEED function .sceccecccscsccecsscecescseseee 15
LINE I interface sceeecceccsceccssccccccecocencss 21 ff.
LINE IT interface ..oeseessscscssassssscsssocenenes 25 £,
Local control KeYS eceeseccececcoscecccccsoscannnee 7 Lo
LOCK KEY covecscsoscesscvsccssssccssscnssansssasse 8
LOCK key IndicatOr seeceescccesccscscessasosssssss 8

Modes: see Alpha-lock mode, Operating modes,
Transmission mode

Omratjngmes 0 060000000600 00000000 00000 EsGLEDN 2fo
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Page MOJE ecevesecccessccscsccssassssssscsscsccces 2, 13 £F.
Parity errors in received characters ..e.cceecesses 23
Pin assignments in interface connectors ..e...... 23 ff,
PRINT OFF,

KEY svsvecscscccnssosossccsssessssascsssssssasas 9
PRINT ON,

KEY coteevsccecccscancsacesnscscscsssancnssssscnse O
Printer BUSY indication .ceeeeccececcsccosassncnes 26
Printer connection: see LINE II interface

Protected areas S8 508060 000000000000 000P00RRRRGEIDIES 2’ -'3 ff.

Reactions of terminal to received codes:

see Character codes
READY FOR SENDING (RFS) Signal c.cveeecessceseess 24, 25, 26
Remote control KeYS sevceccccescesssccscensssasse 8 £,
REQUEST TO SEND (RTS) Signal eeeeeececsccsceesees 24, 25
RESET fUunNCtiOn .cceevscescccosccccsccosssconcnsonce 10
RETURN function eecesceceececsccccsssssscsssccesss 15
Routing received data to printer ....eseeeeeecesss 15, 25
RUB QUT KEY scesoesccasccscscosssssssasssssssccsecs 9

SCroOll MOJE ceveecssssesassasasassassncsassnscnss 2, 13 FF,
SELCT KEY +eteneesnnsenesnnssnssenssenssssssances 9
SELCT key indicatOr eseeeesecescscssscsssscsnssess 14, 15
Self-test MOJE ceeeeseasseccscsnsncassesssssansss 2
Serial data tranSfer ..ccceeccececccccsccssecessss 22 £,
SET PROTECT function ecececescsscesccccsccsssscsse 16
Set—UP MOAE «ececcecescccsccassscasssasssonsnsans 2, 3
SHIFT KEY cocscccscrsocccrcsssscoanscccsocnssconese 7
Signal levels, LINE I and LINE II interfaces .... 21 f.
START ADDR fUnNCtiOn eeeeeccsccccescsssccnssassaee 13 F.
SUPErvisSor MOAE ecossecsssccssssscscsssscassssssss 3, 9 £F,

TAB functim ® @ 00 08 0S8 S OSSOSO LS00 SN PO RS S S0 ] 4
Tabulate key ® 0 0 6 & 0 00 02 60O OO OO N GO O LS E LR Pe SO s 9
Testing of terminal without host connection ..... 24
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Transmission,
m 9 0% 060600 0000 OO0 SO C L OO LO PO OO P OO SSENEEENLOOE 2]

smed 5 0 0 0 9 000 OO S0 OO SOOGS0 OO eSO SO LGSO SIS 2]
V.24 interface: see LINE I interface

|«— key: see Delete line key

«~— key: see Delete character key
—| key: see Tabulate key

<__[ key: see Carriage return key
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Title: RC851 Display Terminal RCSL No.: 42-11696
Reference Manual
A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-

prove the quality and usefulness of its publications. To do this effectively we need
user feedback, your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability,
and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: Title:

Company:
Address:

Date:

Thank you

42-i 1288
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