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INTRODUCTION

For effective man — machine communication, it is essential

that information presented to the operator is human oriented,

and include the only necessary details.

It is also known that a human operator has a remarkable
capacity to grasp, analyze and remember information presented
to him in a picture.

In the NORDCOM system, the information is presented via

colour displays, thus eliminating the needs for a. large number

of conventional instruments, and giving a very flexible solution.

Applications

The NORDCOM system is mainly used in industrial environments,

but can also be evaluated for use in education, simulation pro—

cesses, etc. A typical industrial application is an automatic
production process, based on computer data acquisition and
control.

In the process, a number of critical parameters are measured
by electronic or pneumatic elements, such as pressure, tern—
perature, weight and liquid flow. These parameters are
sampled and read into the process—computer. Normally the
process has some more or less exact equations, Where the

actual parameters are influencing the final result. The computer
controls the input parameters to the process, such as heating,
flow rates, cooling, etc.

The advantages of using NORDCOM are mainly connected to

surveillance of the process, treating alarm situations, giving non—

automated parameters to the process, changing process conditions
etc.

All kinds of desired process charts and block diagrams can be pro—

duced. The colours in the diagram can be programmed to change

depending on discrete modes.

A typical example is a valve which is red when entirely closed and

green when entirely open.

In such a chart, some of the critical process parameters may

be represented by special symbols, which change colour when

approaching a critical limit.
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The operator may then address the actual parameter symbol
by means of the tracker ball cursor and display all available
information on this parameter through keyboard or functional
button commands.

The continuously changing parameters may be displayed on
the process chart as a number, trend curves may be dis-
played on the same monitor or on another monitor
or overlayed the process—chart.

The available information may tell the operator what relations
there are between the critical parameter and other process
parameters, and even propose possible actions to the operator.

General Description

The basic principle of NORDCOM-74, is to display - on a,
monitor — a picture generated from several types of sources.
All picture—composing and source-generating is fully controlled
from the connected computer.

The main features of NORDCOM-74 are:

— Up to 12 monitor outputs with individually composed
pictures Each output may drive one or several
paralleled RGB or B/W monitors, recorders or
hard-copy units.

- Composing pictures from up to 24 different sources
where up to 10 may be displayed simultaneously by
means of dynamic priority selection (mixing).

—- Seven different colours (incliflin‘g white and black), plus
two different intensity levels on each colour. This
means these are 15 different levels of information on
each picture. element .

— Up to eight semigraphical picture—generators with:
128 different programmable symbols, cursor, blinking,
colour and symbol selection to be individually speci-
fied for 64 x 32 or 64 x 42 positions. Choice of
6 x 8 or 6 x 6 dot symbols.

—- Up to four graphic picture-generators of 384 x 256 dots
with full colour resolution (7 colours) on each dot, or
up to 12 graphical generators with single colour reso—
lution.

UH200 - NORDCOM
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Vector generator to be operating together with
graphic picture—generators.

Tracker ball with marker—generator, position regi-
ster, monitor selector and Read—interrupt button.

Grid—pattern generator with several grid-sizes.

Several possibilities to external connections like:
External sync source, external video to be internally
mixed, and external video mixing.

16—bits data. link for Post I/O Connection to computer.
Possibility for duplicated I/O connection to connect
alternative computer.

COMPUTER

User program,
D rive routines

I
I
I
I
1

i L
etc.

———————————————— ml -—-—-|

I
I
I
I
: External Control

I information " hardware
I sources
I
I
l
I
i
|
I Monitors Kcyboa rd
: “Hard copy" Printers
I Tracker Plotters
: ball etc.
1 etc,
I
| Communication Equipment
I
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PICTURE COMPOSING

The output from NORDCOM is generated from the module called
Selector Module (SM) and the maximum capacity of one
NORDCOM system is 12 such modules.

The function of the SM is to "compose" a picture from all
the available picture—sources on the picture—bus and to
convert this to standard video signals like R, G, B and Composit
sync or B/W Composit Video (grey scale).

A composed picture may consist of up to 10 out of 24 possible
pictures in the following manner.

None or one out of 8 "Fore—ground"-pictures,
plus none or up to 8 out of 8 "Main"—pictures,
plus none or one out of 8 "Background"—picturesn

The mixing of the pictures is done by socalled "Dynamic Pri-
ority Selection”. The principle of DPS is that the origin of a.
given lit dot is from the highest priority picture—source which
is lit on this given dot (Lit, means any colour but black).

To illustrate this, you may substitute every source-picture
with figures written Wifl‘lnon-transparent ink on transparent paper“
The composed picture is then equal to a multilayer of such
papers with the highest priority picture on top and the lowest
priority picture on the bottom.

The degree of priority is:

1. priority: Foreground—picture (highest)
2: priority: Main—picture 'No. 7
3. priority: Main—picture No. 6
4. priority: Main—picture No. 5
5: priority: Main—picture No. 4
6. priority: Main—picture No. 3
7. priority: Main-picture No: 2
8. priority: Main-picture No. l
9., priority: Main—picture No. 0

10. priority: Background—picture (lowest)

A11 8 Main—Picture—lines are triple—lines, which means fully colour~
resolution individually on each dot.

The ForegroundJDictures and the Background—Pictures are only
single—lines, which means only single~colour information. But
the colour wanted may be specified on the Selector—module.

The priority of the 8 main—pictures is fixed by hardwiring, but
an optional module — called cross~coupler —« may be installed
to obtain flexible choice of priority to each composeru

UH200 — NORDCOM
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Intensity level may be specified individually to each of the
10 possible pictures.

24 10 1

FG :mm

_._<>

Composed
ictureo\o o p

DPS

Sta tic selection Dynamic
or enabling selection

Figure 2.1.
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Cross—Coupler Module (CCM)

If .for any reason the priority of theRGB buses should be
changed, a COM will be used. It will always precede an
SM, and alter the priority of every SM succeeding it, until
the next CCM.

Each CCM used will decrease the maximum number of
SMS by one.

Source 7 :

Source 0
I

/fi\ Cross
Coupler
Module
(CCM)

Selector
Module
(SM)

/ * “x
l l SM

Figure 2.4:

Monitor Signals

From each Selector Module, the following signals will be found
on the plug panel:

R-channel: 0—1V, 0V black, 1V red
G—channel: O—lV, 0V black, 1V green
B—channel: 0-1V, 0V black, 1V blue
Sync: Positive 0—1V sync pulses.
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8 gray levels
Used for video mixer.

White
Bla ck
Sync

IIIII'

Ill-II
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Y—signal for connection to B/W monitor:

RGB to B/W (Y) convertion:

0. 3V:
1 . 0V:
0. 3—1V:
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BLACK -———— — --—~
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I
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Figure 2.5.
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2.3 Picture Size, Data and Colour

The format of the displayed picture is a rectangle of 256 ver—
tical lines by 384 horizontal dots.

The lines are scanned with or without interlace (selected by
hardwired strap). Either way both fields are equal to
each other.

Approximately 72% of the visible frame area. on a normally
adjusted monitor is utilized, 90% vertically and 80% horizontally.

Input to a standard colour-monitor is the three R, G and B
channels (Red, Green and Blue), plus the sync channel. These
three channels (R, G, B) correspond directly to the internal
NORDCOM colour setting and the lines on the main—picture bus.
But since the internal information is binary, the maximum
colour resolution is limited to 7 levels plus black.

These are:

R: G: B: Colour

0 0 0 black
0 0 1 blue
0 1 0 green
1 0 0 red
0 l 1 cyan
1 1 0 yellow
1 0 l mangenda.
1 1 1 white

Each channel is individually adjustable on the selector—module
to obtain optimal colour resolution.
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3.1

PICTURE GENERATORS

Due to the nature of generation, the picture generators may be-
may be divided into three different types: (a) program generated,
(b) hardware generated and (c) externally generated pictures.

Program generated pictures means buffers which are accessable
from the computer and successive scanned during refresh periode
corresponding to the field scanning of the monitor.

In NORDCOM, the graphic and the semigraphic buffers are
program generated generators.

Hardware generated pictures are pictures generated from a, func—
tion of the current dot—position of the field scanning.

Tracker—ball marker and the grid—pattern are hardware generated
pictures in NORDCOM.

Externally generated pictures from external sources
like camera, Video recorder, tuner, etc. Since it is impossible
to control recorders and tuners by sync, only one of such sources
may be conntected at any. one time, and NORDCOM must take
external sync from the actual one, It is possible to control
most of the available camera's by external sync form NORDCOM.

The video signal from the external sources may be digitized
and conntected to the picture bus in NORDCOM.

Graphic Buffer — GB

The Graphic Buffer consists of a, 16K X 6 bit refresh memory,
and the contents correspond to addressable points in the picture.
The serial output from the GB defines only light or no light in
each point, but the colour is defined in an RGB bus.

To generate a single—colour picture, 1 buffer is required.
By connecting 2 buffers, 3 colours are obtained, and by connecting
3 buffers, 7 colours are possible. See figure
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Dot refresh buffer

<—Byte output

Shift register -I- R, G or B

Figure 3.1: Graphic Buffer (single module) (GB)

GB ' _""' R, G, B, PG or BG

GBl R+G, R+B or
G+B

.-

GB2

-.——u-— R

GBl
u—-——-- G

GB2
p»- B

GB3

Figure 3.2: GB Organizations
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Semigraphic Buffer (SGB)

The Semigraphic Buffer generates the main picture with maximum
colour resolution per character (7 colours + black).

The SGB consists of a 4K x 12 bit refresh buffer, and a. 1K x
6 bit symbol generator buffer.

The character buffer contains 128 different characters, and the
buffer is writable, allowing the user to change the character
set by program.

The 4K refresh buffer contains the picture information used for
the frame refresh. 7 bits are used for character identification,
3 for colour, 1 for cursor and 1 for blink.

If blink bit is set, the character will blink with a. frequency of
0.8 second on, 0.2 second off.

The characters are built up by a. dot matrix, and may have one
of these sizes:

gsarasmjeemlzg Emheaeuises:
6 x 8 32
6 x 6 42

Character refresh
' ' buffer

I/O +___.__ Character
1 ident code

Symbol
gene rator

.mlffer
Colour code—-—+~ <— Symbol
cursor and tr data output

blinking flags Shift register

‘1

1

Buffer

V

R
GB

Control

0

Figure 3.4: Semigraphic Buffer (SGB)

UI-1200 — NORDCOM



r—Ir-I HOD-I

H

HHHH l-IH H

6x8 6x6

A2

OR

RC2

Al

OR

RCl

A0

OR

RCO

Figure 3.5: Semigraphic Character Box size

Box Size Number of lines with _6_4 characters:

32
42mm xx 0:00
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3.3.1

3.4

Buffer and Register Access

As standard interface between NORD computer and the
NORDCOM, an ACM (Accumulator to Core Module) is used.

All communication to and from NORDCOM is transferred via.
this ACM. The DMA bus consists of 4 positions and the end
position is for address and data. buffering. One position is re—
sumed to the bus controller and one for a, vector gene—
rator. The two remaining positions are for ACM or other
interfaces.

DMA Access

DMA-access sequencing has to start with an address set, and
access (read or write) will be multiplexed according to the
address .

There are 3 groups of accemswhich are defined by the address
bits 14 and 15.

Al? ééé
1. 0 0 Buffer access
2. 1 0 Vector generator access
3. 1 1 Register access.

Buffer Access

To get access to all refresh buffers and symbol generators, it
is necessary to have an address range greater than 16 bits.

To perform this, a 6 bits register (bank register) is introduced,
which points to the specified buffers. See figure below.

Main picture
No.

5 3 ’2 O ‘
l I I T I

R G B Bank register

Bit No

§__é__§
0 0 0 Access to SGB
1 0 0 Access to GB red
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Bit N0.
émnéuii-
0 1 0 Access to GB green
0 0 1 Access to GB blue
1 1 0 Access to red and green Actual
1 0 1 Access to GB red and blue only at
0 l 1 Access to GB green and blue write access
1 1 1 Access to GB red, green and blue access

Buffer When GB When SGB
zgositioyz=_1_3211k__________,_1_3§n_k__ ________

1 15 FG/‘BG 4 135 \ /
2 25 FG/BG 5 G5 ‘>(
3 17’ FG/BG 6 B7 / \
4 27 FG/BG 7 G7
5 47 R7 07 RGB 7
6 13 B3 06 RGB 6
7 45 R5 05 RGB 5
8 23 G3 04 RGB 4
9 43 R3 03 RGB 3

10 21 G1 02 RGB 2
11 41 R1 01 RGB 1
12 11 B1 00 RGB 0

Figure 3.7: Bank to Buffer Relations

Buffer Access

GB address range: 0 - 37777

SGB address range: 0 — 77778

SGB address range for
the character generator
buffer: 2'0000 - 21777

8

8

The address bits 0 — 2 specify the row in one character,
and bits 3 - 9 the character.



Buffer access format

Grafic Buffer

15 14 13 6 5 0

A 0 0 Line Address Column address

15 5 0

D Byte data

SGB: Character buffer

15 14 13 12 11 6 5 0

A 0 0 0 0 Line address Column address

15 11 10 9 8 7 6 0

D BL C B G R Character ident

SGB: Character generator

1514131211109 3210

A 0 0 1 0 0 0 Character ident Rowadd1

15 5 0

D Column data

A: Address
D: Data

Figure 3.8.
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ColumnData
ADDR: 543210
210 ‘

0000000 000
001
010
011 P Char.:0
100
101
110
111

0000001 000 J
001

> Cha.r.:1

4

> Char.:2

____J ________ J_1____

Char.:176

1111111 000
001
010
011
100
101 Cha.r.:l77
110
111

Figure 3.9: Organization of Character Generator Buffer

Bahama:
SGB Address Buffer: Bit (0-5) Horizontal character address

Bit (6-11) Vertical character line
address

UH200 - NORDCOM



3.5
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11109876543210
Address:200= 000010000000

Vertical address—~—f Horizontal address

Vertical address = 2 0
Horizontal address = 0

z—r-JA

Data Buffer:

Bit (0—6): Character ident
Bit 7: Red colour
Bit 8: Green colour
Bit 9: Blue colour
Bit 10: Cursor flag
Bit 11: Blinking flag.

11109876543210
Characterbufferdata=301= 0 0 0 0 1 110 0 010 0 1

Cha racter identj

Character ident: 1018 : A (ASCII code)
Bit 7 = 1 = red colour.

With the address = 200, Buffer data = 301, the SGB will
generate a red A in the top left hand corner (Horizontal
address 0, vertical address 2).

Vector Generator Access

Figure 3.10 shows the vector generator format.

Initialization of vector generation:

- Set Bank register
~ Set address and colour: 100000 +

bit (13, 12, 11) ——>RGB
- Set parameters: X. Y. AX. AY.

S (Start flag).

UH200 - NORDCOM



3-12

The reference point of the parameters "X" and "Y" is on the
bottom leftmnd' corner onthe picture (origo). "X" specifies
the horizontal dot addresses 0 — 5778 (Left most position
= 0)_

"Y" specifies the vertical addresses from 0 — 3'778 (bottom po—
sition = 0).

"AX" and "AY" specify movements of points and lines, and
may have positive and negative values (Bit 9 = sign bit).

15214131211109.876L543.210

->S C AYAXY X Value

L v
JL Y _J

Parameter

0 < X g 577 8
0<Y<3778
-577 g A X g 577
-377 g A Y g 377

Type of parameter

Sta rt flag

AY

iv.
I—rx

Figure 3.10: Vector Generator Format

UH200 - NORDCOM



3.6

3.6.1

3.6.2

3—13

Egample: Sequence for vector generator in graphic main
picture No. 5.

1. Set Bank register
2. Write 75 in Bank register (enable all colours in

MP5).

Red dot in X/Y = 157/360

. Set VG address + 2000 (red)(120000 ->a.ddress)
2. Write 157 + "X" (002157)
3. Write 360 + "Y" + START (104360).

Green_line from 2004120 to 23_0_/_0_2_Q

Set VG address + 10000 (green) (110000 ->a.ddress)
Write 200 + "X" (002200)
Write 120 + "Y" (004120)
Write +30 + "AX" (010030)

. Write —100 + "AY" + START (121700).01¢m

Register Access

Accessible registers:

1. Bank register W
2. FG register R/W
3. BG register w
4. Composer (SM and COM) W.

Bank Registers

Address = 1400008.

Data. bits 0 - 2 specify the main picture (MP), and bits
3 — 5 the colour for GB access.

FG Registers

Address = 172000 + (FG No.) -* 2

If tracker ball is used, the X and Y coordinates specify w ere
on the picture the upper lefthand corner of the tracker bal 1s .

See fig. The reference and format of X and‘Y is similar to

the vector. generator.

UH200 - NORDCOM
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T ra cker ball

T _ .._
Y

i
I I

TV screen__“l _____

T4

‘_-.,..

3.6.3

3.6.4

BG Register

Address = 174000 + (BG N0.) * 2.

Composer Register (SM and COM)

Address = 140000 + (SM No.) * 2000 + (Sub.reg. No.)

SM No. l —
148.

One selector module has 4 registers, and address bits
(0 — 1) specify these registers:

00: Enable registers for MP
01: Intensify registers for MP
10: Foreground registers
11: Background registers.

Bits 10 - l3 specify the module number which is equal to the
output number of the monitor.
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ORGANIZATION OF PICTURE SOURCES

A maximum of 14 picture sources may be mixed:

1 position for FG
1 position for BG
4 buffer positions for GB
8 buffer positions for GB or SGB.

— The FG and BG positions are permanently connected (in
the backwiring) to give the first (0—3) foreground and
background pictures.

— The first 4 buffer positions are decided only for GB and
are connected to give foreground, background and one
colour for a. main picture. See figure. 4.1.

— The next 8 buffer positions are decided for SGB or
GB.

- One SGB module generates a complete main picture.

- One GB module generates the colour for a. main picture.

If all buffer positions are used by GB, the wiring is organized
to give information to main picture 7, 5, 3, 1.

This will give a, flexible priority system in mixing of GB and
SGB as main sources.

The selection of GB as foreground, background or main picture,
is done by a strap function in the backwiring.

UH200 - NORDCOM



Buffer positions

(—
—A W

1 2 3 4 5 6 7 8 9 10 11 12

SGB SGB SGB SGB SGB SGB SGB SGB

FG4 FG5 FG6 FG7 RGB RGB RGB RGB RGB RGB RGB RGB
OROROROR76543210
BG4 BG5 BG6 BG7

FG BG OR OR OR OR OR OR OR OR OR OR OR on
g g B G B G R B R G R G R B

5 5 7 7 7 3 5 3 3 1 1 13 3
.—"+‘-. .— 8 ‘ .—'+'-.

o——e o

LGB GB GB GB GB GB GB GB GB GB GB GB
k...

— — —— --_J
Y"

Picture element source positions

Figure 4.1.
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5.1

5.2

5.3

5—1

TIMING

Picture Scanning

Every picture generated in NORDCOM is scanned with both
fields equal. This is regardless of interlaced or nor inter—
laced field-scanning mode.

The scanning is not normally interlaced, but the interlace
mode is simply selected by a. wiring—strap.

It is necessary to select the interlaced mode, if fully vertical
resolution on external videos is wanted. However, the non
interlaced scanning mode makes a. more stable picture to
look at.

Sync Timing

The sync output from NORDCOM is standard CCIR composit
sync, or composit video (B/W) when Y-channel is used.

When not interlaced mode, the number of lines per field is
313, elsewhere the number is 312 1/2.

External composit sync, composit video or separate horizontal
and vertical sync may be applied to the NORDCOM, and the
sync timing will automatically be referred to this.

Internal Synchroneous Timing

The internal source of timing is an 18 MHZ X—tal called
"OSC" (see diagram 2B73 and 3B05).

External or internally generated sync is sampled and locked
to this 18 MHZ. The "OSC" divided by 2 makes the dot-
timing "DOTT".

The displayed picture is determined by the window: ”HFRAME"
x ”VFRAME”. "HFRAME" contains 384 DOTT cycles,
”VFRAME" contains 256 successuve "HFRAME'"S.

Due to the need for continuous refresh-access for the dynamic
memory-elements in the buffers, the buffer access scanning is
also done outside the picture window.

Between two ”HFRAM’Ems there is approximately l4us available
for I/O access to the buffers.

UHZOO — NORDCOM



5.. 3

5.5

1/0 Timing (Asynchronous)

All I/O Accesses are executed between two "HFRAME"'s con—
trolled by the state of "BREAK" off.

The timing of each access-cycle from ACM Via. DMA—bus
to the buffer—bus is shown in diagram 2B72.

Signal Description (See diagram 2B73)

OSC:

DOTT:

BC:

CRY:

CLK:

BYTT:

LDAB:

CAINCR:

CGBE and
CRBE:

SYNC:

START:

DSTART:

MC:

LHALF:

4 ,us
through
20 ms:

BUSY:

CRBEEN:
BYTTEN:
HFRAME:
BREAK:
CA:

18 MHZ X—tal frequency

DOT Timing = osc/z
Bit counter, counting to six by counting
2—3—4—5-6—7-2-———————

Carry from bit counter

CRY . OSC0 (end of BYTE)

Byte timing (from CRY)

Load A-buffer on SGB and GB (from CRY)

Increment Common Address Counter (from CRY)

Common Befresh-Buffer-Enable, timing to CE on all
buffers. Generated from BCZ = 1.

External - or Internal - Composite Sync, (EXCOMP
or ICOMP) sampled by "OSC".

Start line processing, switched on by trailing
edge of sync, and off by end of display period
of the line.

"START" synchronized by OSC.

Margin counter

Left half of the line

Outputs from all counters to generate the internal
composite sync, according to the CCIR—normals.

First phase of line period . Also signal to
stop I/O transfer.
Enable CRBE to the buffers

Enable BYTT

Enable display of dots

Stop I/O transfer
Common address counter

UHZOO — NORDCOM
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RGB + Video

RGB RGB
S

g

SYNC TV

8 BUSY Video
2

Ext. SYNC Video
mixer

External Videos

Figure 5.2: Video Mixing
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APPENDIX A

NORD COM TESTMONITOR

THIS IS THUR HURDCDH TEETHDHITUE TEETIUH: I GET. EE. -T4

IF TDU MHHT H EHDRT EETUE UF THE HTHILIELE CDHHHHDE: HET "T“
IF HUT: HET= ”H"

DU...CLEHH Di...3ET HDDE UE...MEITE DE. .F'EHD
D4...3ET SH US...EET BHHH 06. .FILL STHE fl?.. .DEF. _TIHE'
1D...EIHEL CH 11...HEHT CH 1E ..FILL CH 13...FILL EE’
1#...HCM DTH. 15...PRHT DTH 16...PRHT HU 1F...CDPT HU
EU...TEET HEW E1...TET BUFF EE. .IHT.CUH. EE. ..TEE T HLL
E4. ..DUHF‘ E5...M+R E6. .IHFU EF.. .HSTHHT
'EWI .TE'T DLD

31-??= HUT IHPLEHEHTED

HUF‘E
IHFDRMHTIDH- ”T" DR ”H"

THE IZUHHHHD IE TU BE SPECIFIED ET MRITIHG THE CUHHHHD~HUHEEH
HHD RIF HEEEEEHRT? THE PHRHHETERS DELIHITED 3T "a"! LIKE:

HH!P1;PE5..........5PKHJ (H: HHH 17}

HLL PHRHMETERE REE TD BE GIVEN IH DCTHL THLUE.

THE CUHHHHD IE EHEQUTED ET ”CR”: UR EREHEED ET ”CDHTR.D

”3" DE ”L” IH FRDHT D FTHE CDNHHHD SPECIFIEE EIHELE DR LUDFED
CDHHHHD EHEQUTIDH

IF TDU MHHT HERE IHFDRHHTIDH UH H PHRTICULHR CDHNHHD
JUET WHITE THE CDHHHHD-HUMBER HHD “I"

EHHHPLE: IHFD HEDUT CUHHHHD:115 MRITE: 11I

THE HDHITDR IE EEHDT FDR CDHHHHD MHEH ”*” IE PRINTED

#01
I] U I: H D F' F1 F: H M E T E E: 2- JCLEHE DEWICEEHCH) HHD HDRDEDH
*11
UlsEHDDREES]

SET HEW HDUREEE



+21
DE:[DHTH]:[LDH.HDDR.]:EUPP.HDDR.]MEITE DHTH UH HEM FEUM Law. TD UPP.

FDR SINGLE: SPECIFY Law. UHLv
#31
flSs[LDM.HDDR.]:[UPP.HDDR.J

REHD FRDH HEM HHD PRINT RESULT
FEUN LDU. TU UPP.

HD PEIHTUUT MHEH ”L"

+41
D4sESM HE.]5[EH.REE.]5[LEV.REG.]5[FE REG.]’EBE REE.]

SET SELECTURMUDULE

#51
UEsEEHHH]

SET BHHK

*EI
flBsEEHHHJEETHB.HR.J

FILL EHHRHCTER-EEHERHTDR-BUFFER UH SEE
THB.HR. D = HLL ZERD
THB.HR. 1 = 64 HSCII + 64 ERHFH. STNEULS

0?I
D75[BHHKJsICHHR.IDEHTJsCREME-1]:[RUNS—SIsERDM4-Sls[HUME-F]

EREFDEFIHE S“MBDL DH SEE
RDMfl-l HEHHS RUMD+1009RDM1

*lflI
10:[EHHH]:[CHHR.HDDR.]:[CHHE.DHTH]

SET SIHELE CHHRHCTER IH
CHHR.BUFFER UH SEE

*111
115ECHHR.DHTH]

SET SIHELE CHHRHCTER IH HEHT
BUFFER HDDE. DH SEE SPECIFIED
BY "10"

+131
13:[BHHH]5EPHTT.HDDR.]

FILL CHHE.BUFFER DH SEE
MITH CHHR. PHTTERH
PHTT.HR. fl = HLL EERD
PHTT.HR. 1 l HLL POSSIBLE STNEDLS

4131
13:[BHHK]:EPHTT.HR.]5EZERD DHTT]

FILL EB
PHTT.HR. fl = HLL EERD DR FHTT. SPEEIFIED
PHTT.HR. 1 = CDLDUR ECHLE

E: "I" SEED FHTT.



*14I
14:EDEW.HH]

fiHEDDEFIHE DEHICEHR. FUH HCH
UHLT THE LDMEH DEV.HH. HHS TU BE SPECIFIED
STHHDHHD DEH.HH FDH HEN IS: 40

*15I
155EDEH.HH]

KHEEDEFIHE DEVICE NUMBER FDR HHIHTDUT
DHLT THE LDMEH DEV.HH HHS TU BE SPECIFIED
STHHDHHD DEV.HH IS: 304 flTTT-li

#161
165 [BHFHi]: ESH.T1H]

SPEEIFT PHIHTUUT DH HUHDCUH-MUHITDH
THE BHHHHHLUE FUR THE DESIRED SEE
HHD THE SH—HH. FDR THE HCTUHL HUHITDH
HHS TD BE SPECIFIED
”16" MITHDUT PHHHHETERS RESET FHIHTDUT
TD UHIEIHHL DEVICE

#IFI
1F:[BHHK]9[SM.HH.J

DEFT FRDM TTT TD HDRDCDM-MUHITUH
TD ESCHPE: KEY "ESCHPE"

#301
ED fiHD PHHHMETERSJ

TEST HEM CDMMUHICHTIDH

TD HHKE TEST LUUPIHG DH EHHDH:
MHITE "L” IN FRONT OF EDHHHHD

TD STDP TEST: MET HHT CHHHHCTEH BUT ”C"

TD GET DUT DF "LDDP UH ERROR":
HET ”C" FDR CDHTIHUE TD HEHT TEST—SECTIDH

*EII
31s[BHHHl]:[BHHKE]:.........![EHHHEHFI

TEST EUFFEHS UH HDHDCDH

H56 HHD E BITS DH GE-BHHE: HHT BE SPECIFIED TUEETHEH
THE BUFFEHS MILL BE TESTED DHE ET-DHE HHTMHT

SEED EWEHTUHLLT HHS TD BE SPECIFIED FIRST

THE TEST MILL HUT LDUF DH EHHDHs BUT CUHTIHUE TEST
MITH EHHDH-FHIHTUUT CDHSEHTHHTED.
THE "EMHSH" IH FHIHTUUT TELLS MIEH BITS FHILIHS
HHD THE "HERE” TELLS HUM HHHT EHHUHEUS MDHD HEHD
IF HDHE THEH UHE EHRDR MITH THE SHHE ”EHHSH”:THE
DISPLHTDE DHTH TELLS HEUUT THE FIRST HHD THE LHST
FHILIHG HDDHESS
HLL IN THE SHME SECTIDH



TD STOP THE TEST: HET HHT CHHEHCTER BUT ”C"
'0

l'l_'|

i'l_'| rI
"I

H

(NU PHRHNETERE?
EDUTINE TD INHEETIEHTE BUFFER-CUNFIEURHTIDN
HND PRINT EHNH-HHLUEi DF INETHLLED BUFFEEE

I'l_|

O

|'_._'I

FIJ I'
'I

H

0ND PHEHNETERE)
RUUTINE TD TEST HLL INETHLLED BUFFERE
INHEETIEHTIDN DF EUFFER-CDNFIEURHTIDN
EEUNN.EEfi WILL BE DUNE HUTUNHTICLT

['|_I

¥E4I
E45[LDM.HDDR.J:IUPP.HDDR.J

DUMP UMN CURE FRUN LUM.£UPP. UN F'F-fINT-IJE'v'ICE
IF UPP. IS LEZE UR EQUHL TU LUM.5 H SINGLE
DUMP DF LDM. MILL BE DUNE

*ESI
ES:[BHNK]!IHDDR.J!EPHTTERN]

ROUTINE TD MRITE HND REHD UN H EINELE
HDDRESE IN H BUFFER. TD LUDP: SFECIFT "L"

REF.NR.]
PRINT DUT INFURNHTIDN HBUUT:

REF.NR=UD= HDDREEEEE UN NURDCUN
” 01: EHNK DHTH

03: EB NUDE. E DHTH
03: EBB HUUR. & DHTH
04: EN DHTH
DE: HLL HVHILIELE CDHNHNDE IN NDNITDR
06: CDNNHND INETQUCTIUN FDR NDNITUR

§

“-1
I’L‘I "J H

F!) KHU PHRHMETERSJ
ZTHRT FROM HETHRT (LIKE LDHDIHE HEM THPE;

fE'-

7: I] “1—.

I
[DEV.HE.1];[DEV.HR.E]5 ........ aEDEH.HR.H] CHHE 1? 0E#.HR.EJ

RDUTIHE TD TEET DLD NDRDCDH.
EPECIFT THE new.ne.cza FD? HETUHL Hcmcau
PEINTUUT 13: GEaw.HRn

4E E. 5 [I III

HCTUHL (HCNJHDDQEEEES DN NDEDCUN:
HDDREEE fiHEQEHJ: DEETINHTIDN: NUTE:

DDDDDD—DUF??? SEE CHHE.-BUFF. 1
030000-031??? 300 EVHE GEH 1
UDDUUD-UEFFFF GE BUFFER 1
140000 EHHH



14UUUU+H¢EUUD EHHBLE—HREH UH ENCHD
14flflfll+HOEflflD IHTEHEITT—NREH DH SHBH)
14UUDE+H¢EUUU FE REGISTER UH EMfiHJ
14DUU3+H¢EUUU BE REGISTER UH SHIN}

1?EDUU+H¢E FE RCC «m FGEH)
1F4UDU+H¢E BE RCCECJ BEKH)

120000 RE RED CDLDUR
110000 VG GREEN CULDUR
lfl4flflfl HE BLUE CULUUR

4Uflflfl—4TFFF EPHRE (NU REERDHEEE
1FEDUD DUHMT {BUT RECRUHEEF

HDTE 1: EHHH IE TU BE SPECIFIED RREHIUUE

BHHH DHTH:
BITfifl-Efii HHIH PICTURE HR. fifl-Ffi
BIT ' "BLUE" GE
BIT i: "GREEN" GB
BIT 5: "RED" GB
BITfiS-SD HLL 2ERU= HCCET? TU 36E
DTHERMICE= HCCEEE TD GE

¢2u~a

EB HBBREEE:
BITfiD—Sb: HDRIEDHTHL BTTE HBBRESE
BITCE—lB): #ERTICHL LIHE HBBEEEE

EB BHTH:
BITfi0—5): BTTE DHTH
BIT fl RIGHTMUBT BIT
BIT 5 LEFTHDBT BIT

*Et II E:

SEE CHHRHCTER—BUFFER HDDRE‘SEI:
BITCH-53: HDRIEDHTRL CHRR.HDUR.
BITfiE—llfil #RTICRL CHRR.LIHE-RDDR,

SEE CHHRRCTERnBUFFER DRTHI
EITfiUmEl CHRRHCTER IDEHT
BIT F RED CGLDUR BIT
BIT 3 GREEN CULDUR BIT



BIT 9
BIT 10
BIT 11

SEE
BITEU-E}
EITEE—BJ

SEE
BITfiU-SJ:
BIT U:
BIT 5:

*E 54l:r'l

EH DHTH FDRMHT:
EHHBLE—REEIETER:

BITEU-?h
BIT F
BIT U
BITfiNb=1
BITEH3=D

INTENSITY
CDRREEPDNDING
BITfiNJ=1
BITEN3=U

FE-REGIETER:
BITfifl—E}
BIT
BIT
BIT
BIT
BIT “JFKUIL'M

BE-REGIETER=
LIKE FE-REE. s

#33
353:04
353:05
EEBifl?

TESTED
TEETEB
TESTED

¢a1g1r
ERRDR DH

HDDEEEE:
53:1?

EHPECTED: FDUHD:

I] D IZI I] [I [J [I [I I] [I F?

000035 uuuusg
flflflflflfl
_ “"-".'|-.'

BLUE CULUUE BIT
CUESUR FLHE
BLIHHIHG FLHE

CHHEHETER-EENERHTUR HBBREEE:
RUM HDUEEEE

CHHRHCTER-GENERHTDR BHTH=
CULUHN BHTH
RIGHTNUET BIT
LEFTHUST BIT

EHHBLE HHIH—PICTUEEcn—Fy
HIGHEST PRIDEITT
LEHET PRIUEITT
ENHELE FICTuaEqHy
DIEHBLE PICTUREfiHJ

LEHEL-REEIETER:
TD NHIN-PICTURE LIHE HBUVE

HIGH INTEHEITT
LEM INTENSITT

FE NE.
RED CDLDUR BIT
GREEN CDLDUR BIT
BLUE CDLDUR BIT
INTENSITT i=1 FDR HIGH?
BIEHBLE FE (=0 FUR EHHBLED

:- qa
uU-{j

BUT BE INETEHB DE FG

EHHSH:

00007?



Uflflflfl1 flflflflflfl
+313:
263:04 TESTED
EGE=US TESTED

333
353:4 IH3THLL53
353:5 IHETHLLED
353:3 IH3THLL53

HE DTHER 3555533 IH3THLL53, 53 IMPU33I3LE TD 3535H

+35
353:4 IH3THLL53
353:5 IH3THLL53
353:3 IHETHLLED

HU DTHER BUFFERE IHETHLLED: DE INPUEEIELE TD REHCH

#30
HEN HUT REHDT MITHIH DHE LIHE-PERIDDE HFTER "MDHTH"
HEW TESTED

§ [I





APPENDIX B

INTERFACE TO NORDCOM - ACM MODULE

The standard interface to NORDCOM makes available a
direct memory access channel to the refresh memory of the
display controller.

Pin Assignment

If no other special agreements are made, the NORDCOM
system is delivered with one interface-plug of type BURNDY
MS-5 RM/58, female on chassis.

The signals available on this plug are:

- . ,. ,. Burndy plug .

fiflai?ffii..fflgfffi_i_ £59212. __9_r_<1us.cl..§igffil_.f§i __
CD 0 LOW A c
CD 1 LOW B D a:
CD 2 LOW E H 5-;
CD 3 LOW F J <
CD 4 LOW K M E-(
CD 5 LOW L N m :13
CD 6 LOW P s O
CD 7 LOW R T b iCD 8 LOW U W 4 2
CD 9 Low v X 0+ 9.
CD 10 LOW Y AA :2 B
CD 11 LOW Z BB E as
CD 12 LOW CC EE w 83
CD 13 LOW DD FF E B
CD 14 LOW HH K H m
CD 15 LOW JJ LL
RDTA LOW MM PP CONTROL
SADT LOW NN RR CONTROL
WDTA LOW ss UU CONTROL
BUSY LOW TT VV FEED—BACK
MLOAD LOW XX WW

[MASTER

Data Bus

The data bus available at the interface plug is for bidirectional
transmission of data between NORDCOM and the main computer

UH200 — NORDCOM



system. The interconnecting cable should be a twisted pair
telephone type with impedance, approximately 1201]..

At the main computer, the data lines should be terminated
to a. 5V power source with a. resistance of 2204:. . The
other line of the twisted pair should be connected to ground.

The driving capacity of the data. transmitters in NORDCOM
allows the main computer to load the data. lines with 10 standard
TTL loads in addition to the termination. The data receivers
in NORDCOM represent standard TTL load to each data, line.

Recommended data transmitter in the main computer is
SN 7438.

__@ m m m 3':— ‘ 7438:

4—! I
A

Max. 3 I 210 ‘ I
TTL 4*“:-

| 2-— TTL
Loads *5"- I

Loads

I
Figure 3.1: Data. Bus Lines, 16—off

Control Lines

The procedure for data communication between NORDCOM
and the main computer follows a handshake sequence. The
feed-back signal BUSY is involved in all control procedures.
The dour input control lines to NORDCOM are terminated with
approximately 120 a . Standard TTL buffers with fan-out
30 are recommended as drivers in the main computer.

UH200 - NORDCOM
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NORDCOM
+5V

220aflflflfl3.1mm ‘4‘ 30:3:
: 270:;

|

|
I
I
|
|

Figure B.2: Control Lines, 3-off

Control Functions

RDTA: Read data. from memory location corresponding to the
current address contained in the address register.
Upon completion of this operation, the address register
of the NORDCOM interface is incremented by one.

SADR: Set address register in NORDCOM interface correspon—
ding to data on data. bus.

WDTA: Write data. on data bus to memory location corre-
sponding to the current address contained in the address
register. Upon completion of this operation, the
address register of the NORDCOM interface is incre—
mented by one.

Feed-Back

BUSY: This signal line is used as a. reply to any of the
control functions. The timing of this signal gives
the information necessary to accomplish the handshake
procedure.

UH200 - NORDCOM
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| ‘
+5V I

NORDCOM

I
22041, :

2 TTL 0 m n
aPLf o(

—-
Loads U U

7437 —

2704:. E

Figure B.3: BUSY-line, 1-off

Master

MLOAD: Clear signal to NORDCOM. The signal may have
any length and does not influence operation of the
three control functions.

| NORDCOM
I + v
|
|

hmmmn' m
3L 2 TTL

UU
l

Loads

I 2704:.
|

7
?—1|

| LL
I

_

I
Figure B.4: Master—line, l—off.
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Timing Diagram

Below is given a description of the timing sequence of the
three control functions. The sequences are exclusive, so
that one function must be completed before the next is
started. Control functions may be executed in any order.

-_.-._ ._.__—_......._....___..._.._-..—._..._._ .—_..

SS S SS 35 SS 3 SS

READ

DATA [IS

;
I

!

Min.

1

50-100

ns

Min.

700

I I I I l s I I I 55 I I-I Iis( m.— qu—

S) 35 SS ns 55 :3 ss

WRITE

ADDRESS

55
[i

Min;
700

.

f__"

”—11
.5

mm
III-1
M
Q
Q
<
l-'
filla:

......._.......L._. .— .——.‘..—._........JI___....__

‘4 cu m"3 H _I:*5 s a:
< 2m 2a: a

E E ‘5 <2 :32 £3 a:
.4 c c «1"

a: g 3 an m2 m8 Qfi
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Set Addr. PTR

Old data ready to be

Start read access to
location pointed by
address pointer and
bank register.
Ready to be read at
next RDAT.

Data to
register
pointed by
A (0-7) Data written in location

pointed by A (0-14) and
bank register

+
Increment address pointer
by one when access
completed

UH200 — NORDCOM



APPENDIX C

SIGNAL DEFINITIONS

ACM
BG
B/W
CCM
CG
FG
GB
GP
MP
RGB
R/W
SGB
SM
TB
TV
VG
W
C
BL

Accumulator to Core Module
Background
Black and White
Cross Coupler Module
Curve Generator
Foreground
Graphic Buffer
Grid Pattern
Main Picture
Red, Green and Blue
Read/Write
Semigraphic Buffer
Selector Module
Tracker Ball
TV—Monitor
Vector Generator
Write
Cursor flag
Blinking Flag

UH200 - NORD COM
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NORDCOM - 74

CARD ASSEMBLY

1306 ACM DCH II

1306 ACM DCH I

1305 TIMING

1302 A & D BUFFER

FG

BG
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C-6

NORDCOM “ 74

MONITOR INTER CONNECTION

kl.—
Standard length: 10 m _‘—"I

/Colour
ring

MSAZPM 124GE16
T (BURNDY)

MS-éZ-RM-SB
on chassis
(plug panel)

4* RG-l74/U 4* llBNC-50-2-5C(4C)
or 4* G02232 (SUHNER)

PLUG CABLE BNC (COLOUR RING) SIGNAL

E SCREEN
CORE BLACK Y

SCREEN
CORE BLUE B

K SCREEN
CORE GREEN G

L SCREEN
CORE

RED R

RM24M9K “Red fr fix 5?
1.w W . J

RM16M23 ‘Green 11 BNC-SO-Z—SC

30/9/74/IB/em1



NORDCOM - 74

NORD-lo - NORDCOM INTER CONNECTION

NORD-lo
I/O BUS ACM I/O

—'56/57 1068

POS.:

h-94f95

1:1
TWISTED
PAIR

NORDCOM
ACM DCH

—-54/55 1306

POS.: 2

92/93

A :

NORDCOM AND

N-lO I/O IN

SAME RACK

30/9/74/IB/eml

NORD-10
I/O BUS

NORDCOM

QE
NORDCOM AND

N-lO I/O NOT

IN SAME RACK
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NORDCOM LOGICAL DIAGRAMS
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A PPENDIX E

PROGRA MMING EXA MPLE

This appendix gives a programming example to show how
NORDCOM operates from a user program (stand—alone
program).

To use the NORDCOM in different applications, the SINTRAN
III operating system includes some monitor calls and the
necessary input/output drivers for operating the NORDCOM
system. In addition, a powerful set of library routines are
available for using NORDCOM. A description of how to use
the NORDCOM system is presented in the manual "A
Description of the NORDCOM System".

Example:

Assume the following NORDCOM configuration.

Buffer Positions
1 2 3 4 5 6 7

I
8 E — E
g E E 2
5 - E” a :2 $3
3 5 IE =8 s
In <2 I— < t- D

3 8 3 8 2 m an m 8 2 2
3 2 '2 '2 2 o o J m u: m
9-. tlwbr\mog::::: (1::

Program Functions:

1. Clears the NORDCOM system.

2. Fills characters in the SGB character generator.

3. Fills the refresh buffer in the SGB with the picture
which may be displayed.

4. Fills the three GBs with the graphic picture which
may be displayed.

5. Connects the two monitors to the actual pictures.

Monitor 1: — Tracker ball as foreground picture
with the color read and full intensity.

— Semigraphic buffer as main picture.

- No background picture.



Monitor 2: — Tracker ball as foreground picture
with a color of green and full intensity.

— Graphic buffer system as main picture.

- Grid pattern (16 x 16) as background
picture mth a color of blue and half
intensity.

Symbol Definitions:

MP: Main Picture
FG: Foreground Picture
BG: Background Picture
SM: Selector Module
GB: Graphic Buffer
SGB: Semigraphic Buffer

In the configuration shown above, there are two program generated
picture sources (SGB and the GB system) and two hardware gen—
erated picture sources (Tracker ball and Grid Pattern).

SGB is connected to main picture number 5 and the GB system
is connected to main picture number 7 (see Figure 4.1 on
Page 4-2).

To access the GB system, the bank register must be set to 17
(Blue), 27 (Green) and 47 (Red).

To access SGB, the bank register must be set to 5 (see Figure
3.7 on page 3—8). The buffer access formats are described on
page 3-8 and 3—9. The register formats for the selector modules
are described on page 3—16.

The Program Coded in MAC Language:

% +++++ PROGRAM NOCOM +++++
% CLEARING OF NORDCOM

NCOM, SAA 20 % ACM N-10 (CARD 1068) IS
10x 43 % CLEARED
LDA (1000
IOX 43 % NORDCOM IS CLEARED
SAA 0
10X 43 % THE CLEARING SIGNAL IS REMOVED

% FILLING OF THE SGB CHARACTER GENERATOR

GFIL, LDA (140000 % BANK REG. ADDR. FOR SGB
JPL SETA % IS SET
SAA 5 % 5 TO BANK REG., THAT IS,
JPL WDAT % ACCESS TO SGB BUS No. 5
LDA (20000
JPL SETA % BUFFER ADDRESS ZERO IS SET
LDX (—1000 % ARRAY POINTER



LOOP, LDA I. TAB1,X
COPY
JPL
COPY
SHA
JPL

JNC

SA DI‘
WDAT
ST DA
SHR 6
WDAT

LOOP

111—3

% TWO CHARACTERS FROM ARRAY

% THE RIGHT CHAR. IS TRANSFERRED
% TO NORDCOM

% THE LEFT CHARACTER IS TRANS-
% FERRED TO NORDCOM
% THE NEXT TWO CHARACTERS

% FILLING OF THE REFRESH BUFFER

RFIL, SAA 0
JPL SETA
LID< (—3777

LOOPi, LDAI TABZJC
JPL WDAT
JNC LOOP1
JMP GRFHJ

TAB1, ARRYi + 1000
TAB2, ARRY2 + 3777
)FILL

% BUFFER ADDRESS ZERO IS SET(HOME)
% ARRAY POINTER

% A WORD FROM ARRAY
% THE WORD IS TRANSFERRED TO
% NORDCOM
% THE NEXT WORD

% FHJJNG OF THE GRAIFHC BUFFERS
% GRAPHK:BUFFER.BLUE COLOR

GRFIL, LDA
JPL
SAA
JPL
LDA
STA
JPL

(140000
SETA
17
WDAT
GARR1
BADR
FILL

% BANK REG. ADDR. IS SET
% ACCESS TO GB SYSTEM, MP No.7
% BLUE COLOR

% ARRAY ADDRESS POINTER
% THE GB, BLUE COLOR IS FILLED
% WITH THE PICTURE

% GRA PHIC BUFFER GREEN COLOR

LDA
JPL
SAA
JPL
LDA
STA
JPL

(140000
SETA
27
WDAT
GARR2
BADR
FILL

% BANK REG. ADDR. IS SET
% ACCESS TO GB SYSTEM, MP NO.7
% GREEN COLOR

%)ARRAY ADDRESSIKHNTER
% THE(HL GREEN‘COLOR,ISETLLED
% WITH THE PICTURE

% GRA PHIC BUFFER RED COLOR

LDA
JPL
SAA
JPL
LDA
STA
JPL
JMP

(140000
SETA
47
\NDAT
GARRB
BADR
FILL
SMSET

% BANK REG..ADDRESS.$ SET
%)ACCESS TO GB SYSTENL MP No.7
%,RED COLOR

%:ARRAY ADDRESSIXXNTER
%;THE GB,RED COLOR,ISFTLLED
%;“HTH THE PHTTURE



E-4

BADR, 0
GARR1, ARR1 + 17777
GARR2, ARR2 + 17777
GARR3, ARR3 + 17777
)FILL
% SUBROUTINES USED:

% SUBROUTINE SET ADDRESS

SETA, IOX 41 % THE ADDRESS IS TRANSFERRED
% TO ACM 1068

LDA (14004 % THE CONTROL WORD IS SET, AND
IOX 43 % THE ADDRESS IS TRANSFERRED

% TO THE NORDCOM
IOX 42 % STATUS WORD (ACM 1068) IS READ
BSKP ONE 30 DA% TEST STATUS
JMP *—2
EXIT % THE TRANSFER Is COMPLETED

% WRITING DATA TO NORDCOM

WDAT, IOX 41 % DATA IS TRANSFERRED TO ACM
% 1068

LDA (4004 % CONTROL WORD (ACM 1068) Is
% LOADED AND

JMP SETA+2 % THE DATA WORD IS TRANSFERRED
% TO THE NORDCOM

% SUBROUTINE FILL GRAPHIC BUFFERS

FILL, COPY SL DB
SAA 0
JPL SETA % BUFFER ADDRESS ZERO IS SET(HOME)
LDX («17777 % 37777/2

LOOPS, LDA I BADR, X % DATA WORD FROM ARRAY
COPY SA DT
JPL WDAT % THE RIGHT 6 DOTS ARE TRANSFERRED

% TO NORDCOM
COPY ST DA
SHA SHR 6
JPL WDAT % THE LEFT 6 DOTS TO NORDCOM
JNC LOOPS % THE NEXT DATA WORD
COPY SB DP % EXIT



A version of the program generated pictures in this particular
NORDCOM system is now generated and the next step is to
connect the pictures on the internal picture busses in the
NORDCOM system, to the monitors.

% SETTING OF THE SELECTORS
% MONITOR NO.

SMSET, LDA
JPL
SAA
JPL
SAA
JPL
SAA
JPL

LDA
JPL

% MONITOR NO.

LDA
JPL
LDA
JPL
LDA
JPL
SAA
JPL

SAA
JPL
WAIT

)FILL

1

(142000
SETA
40
WDAT
40
WDAT
110
WDAT
(200
WDAT

2

(144000
SETA
(200
WDAT
(200
WDAT
120
WDAT
41
WDAT

%
%

%

%

%
%

%

%
%

%

%

%
%
%
%
%

ADDRESS TO SMi, SUB REG. N0.0
IS SET

SGB, MP NO. 5, IS ENABLED

FULL INTENSITY ON MP NO. 5

FG NO. 0, RED COLOR AND FULL
INTENSITY, IS ENABLED.

BG IS DISABLED

ADDRESS TO SMZ, SUB REG. N0.0
IS SET

GB SYSTEM, MP NO. 7, IS ENABLED

FULL INTENSITY ON MP NO. 7

FG NO. 0, GREEN COLOR AND FULL
INTENSITY, IS ENABLED
BG NO. 7, BLUE COLOR AND
HALF INTENSITY, IS ENABLED
FINISHED

% ARRAY TO FILL CHARACTER GENERATOR (6 X 8 MATRIX)

AIURYI, 0;

2410;
4274;

0;

7642;

4274;

0-, 0; 0; % SYMBOL No.0
@PACE)

% SYMBOL No.1
(1)

4242; 0; 0; % SYMBOL NO.
41 (A)

4274; 0; 0; % SYMBOL NO.
41 (B)

% SYMBOL NO.77(¢—)
% USER GENERATED

SYMBOLS

% LAST SYMBOL,
NO. 177



% ARRAY TO FILL REFRESH BUFFER

ARRYZ, 5241 % SYMBOL A, WITH RED COLOR AND A YELLOW
‘79 UNDERLINE, WILL BE DISPLAYED IN POSITION
% 0 (HOME)

442 “/0 SYMBOL B, WITH GREEN COLOR, WILL BE
% DISPLAYED IN POSITION 2 ON LINE 1

% THE LAST SYMBOL IS IN ADDRESS 3777
% FOR 6 X 8 MATRIX AND 51778 FOR 6 X % MATRIX

% ARRAYS TO FILL THE GRAPHIC BUFFERS

ARRi, 4343 % DOT 1, 2, 6, 9, 10, 11 ON LINE 1 WILL BE
% DISPLAYED (COLOR SELECTED PHYSICALLY)

% THE LAST 12 DOTS ARE PLACED IN ADDRESS
% ARRi + 177778

ARRZ,

ARR3 ,

)LINE
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