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FOREWORD

The NCR DECISION MATE V System Technical Manuals are de-
signed to provide both hardware and software information: they
are intended for designers, system integrators, programmers, and
other interested persons who require detailed information on the
construction and operation of the NCR DECISION MATE V.

Problems arising from any changes that you make to the
hardware or software of the NCR DECISION MATE V are your
responsibility. NCR cannot assist in resolving problems that may
arise when making changes to the hardware or software.

The first manual provides general information on the NCR
DECISION MATE V and its various options. Information is
included on how to identify the various models and kits that are
available. The hardware description includes information about
the I/O bus, signal levels, power requirements, and plug/pin
assignments.

The other manuals provide information on the various opera-
ting system software used with the NCR DECISION MATE V. The
software descriptions include information for using system rou-
tines at machine code level.

The appendices provide schematics, component locations,
software listings, and other information that may be helpful to
the user of these manuals.
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SYSTEM TECHNICAL MANUAL SYSTEM OVERVIEW

SYSTEM OVERVIEW

GENERAL DESCRIPTION

The NCR DECISION MATE V is the first of a new generation of
NCR business/professional personal computer systems. It is de-
signed to act as the control center for systems that fulfill a wide
range of user requirements. Industry standard interfaces are used
to provide the user with a wide selection of peripherals. This sys-
tem approach provides a powerful tool to use in business appli-
cations, scientific calculations, and in various technological fields.

The processor and all supporting logic, CRT screen, disk
drives, power supply, and I/O bus are all integrated into a single
cabinet: this provides a system that requires the minimum of
space and connecting cables. The separate keyboard is connected
by a coiled cable to the processor unit.

Most of the electronics are contained on the controller board,
where possible LSI components are used providing a high degree
of reliability. Included on this board are the Z80 microprocessor,
DMA, flexible disk controller, keyboard controller, and 64 K bytes
RAM. Also, the I/O bus, complete with seven user accessible
sockets, is integrated into the controller board. Two additional
sockets are available for the factory installation of some features.
In this configuration the NCR DECISION MATE V uses CP/M® -
80 operating system software and any compatible 8-bit appli-
cation packages. A 16-bit board, with an Intel 8088 micropro-
cessor, can be connected to the controller board making the
computer into a dual 8/16-bit system. In this configuration the
system can still use CP/M-80 and 8-bit application software, or it
can use either CP/M-80 or MS-DOS™ operating system software
and any compatible 16-bit application packages.

The system may have either a monochrome CRT with a green
display on a dark background, or a color CRT capable of dis-
playing eight different colors. The CRTs can display 25 lines of
data, with up to 80 characters per line, or in the graphics mode,
various figures, charts, and plans.
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SYSTEM TECHNICAL MANUAL SYSTEM OVERVIEW

The integrated disk drives are available in the following combi-
nations:

® One 5 1/4-inch flexible disk drive

® Two 5 1/4-inch flexible disk drives

® One 5 1/4-inch flexible disk drive and one 5 1/4-inch fixed
Winchester disk drive

The I/O bus is an integral part of the controller board; it in-
cludes seven sockets that allow the user to connect the various
peripheral adapters and options to the bus. These adapters and
options all use a common style of housing, permitting flexibility
in configuring the hardware. The cabinet design is such that the
adapters/options are fully recessed into the rear of the cabinet
when installed. The adapters/options do not require any pre-
paration and can be plugged directly into the bus by the user.
The peripheral adapters are used to connect industry standard
printers, modems, and terminals to the bus. The bus is also used
for the connection of the memory expansion modules and other
special purpose modules.

Different versions of a “switcher” type power supply are used
depending on the power requirements of the different models of
the NCR DECISION MATE V. The power supply also provides
logical voltages to the bus for use by the peripheral adapters and
options.

NCR DECISION NET
The NCR DECISION NET System is a local area network system,
typically consisting of the following components:

® An NCR MODUS File Sharer

® An NCR OMNINET local area network

® A number of NCR DECISION MATE V personal computers
(up to 63)

To connect an NCR DECISION MATE V into the NCR
DECISION NET System, a special adapter, known as a transporter,
18 required. This transporter (3273-K600) connects directly into
an I/O bus slot at the rear of the NCR DECISION MATE V.
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KIT DESCRIPTIONS

Various kits are available to enhance the capabilities or change the
hardware configuration of the NCR DECISION MATE V. Many of
these kits can be plugged directly into the I/O bus by the user:
others require installation by a service engineer.

Integrated Fixed Disk

This kit (K012) provides for the integration of a fixed (Winchester)
disk drive. The kit includes the necessary changes for the power
supply. When installed, the system has one fixed disk drive
(capacity 10M bytes) and one flexible disk drive (capacity 320/
360K bytes).

Second Integrated Flexible Disk

These kits upgrade an NCR DECISION MATE V from a system
with one flexible disk drive to a system with two flexible disk
drives. Kit K018 is for systems produced in the DIN color scheme,
kit K019 is for systems in the Corporate Appearance Plan (CAP)
color scheme.

Memory Expansion Modules

These kits (K200, 202, and 208) can be installed, by the user,
directly into slot 1 of the I/O bus. It is only possible to install
one kit into a system. The kits provide the following memory
capacities:

® K200 increases memory capacity from 64K to 128K bytes
® K202 increases memory capacity from 64K to 256 K bytes
® K208 increases memory capacity from 64K to 512K bytes

Centronics Peripheral Adapter
This kit (K210) can be installed, by the user, directly into the
I/O bus (slots 2 to 6). The kit includes a 2 metre (6.6 ft.) cable
complete with plug, that allows connection to a Centronics com-
patible (parallel input) printer.

RS-232-C (Communications) Peripheral Adapter

This kit (K211) can be installed, by the user, directly into the
I/O bus (slots 2 to 6). The kit includes a 2 metre (6.6 ft.) cable
complete with plug, that allows connection to an RS-232-C com-
patible (serial) communications device.
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SYSTEM TECHNICAL MANUAL SYSTEM OVERVIEW

RS-232-C (Printer) Peripheral Adapter
This kit (K212) is similar to K211, but is used for the connection
of RS-232-C compatible (serial) printers.

RS-232-C (Plotter) Peripheral Adapter
This kit (K213) is used for the connection of a compatible plotter
(e.g. NCR 5403) to the NCR DECISION MATE V.

Blank Interface Adapters

These kits (K214, 217, and 218) comprise a housing, an I/O
bus connector, and a blank printed circuit board. They provide
the necessary hardware to help the system integrator to develop
custom interfaces or adapters.

® K214 provides hardware for one adapter
® K217 provides hardware for five adapters
® K218 provides hardware for 25 adapters

Integrated Modem

This kit (K219) can be installed, by the user, directly into the
I/O bus (slots 2 to 6). It is designed to support the following
modems:

e Bell 103 (300 baud)
e Bell 2035 (1200 baud)

Built into the modern housing are two sockets for the connec-
tion of standard telephone type plugs: a cable is included for the
connection of a telephone.

Diagnostic Module

This module (K220) can be installed directly into slot 7 of the I/O
bus, and is intended for service engineers and other persons inter-
ested in diagnosing problems. The module tests the computer and
provides information on failures. It also monitors the logical
voltages (+5 and +12 Vdc) and indicates whether the voltages are
within or outside the specified limits. For a full description, refer
to the NCR DECISION MATE V Service Manual.

8/16-Bit Processor

Kit K231 can be installed, by the user, directly into slot 7 of the
1/O bus. It converts the NCR DECISION MATE V from an 8-bit
system to a dual 8/16-bit system that is capable of using either
8-bit or 16-bit operating system and application software.
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Kit 230 functions similarly to K231, but is connected inter-
nally to the controller board. This kit should be installed by a
field engineer; it is not suitable for installation by the user.

Tilt Mechanism

This kit (K240) provides a means of tilting the NCR DECISION
MATE V by seven degrees. The user can easily install the device
by fixing a base plate to the bottom of the computer, using the
existing holes in the base of the cabinet.

NCR OMNINET Transporter

This kit (K600) can be installed, by the user, directly into the
I/O bus (slots 2 to 6). The adapter has twice the thickness of
other adapters, therefore it requires two slot positions for installa-
tion. The adapter provides the interface between the NCR DE-
CISION MATE V and the DECISION NET System.

MODEL AND KIT IDENTIFICATION

The configuration of the hardware is defined by the model num-
ber. The standard arrangement of the model number is shown
below:

3273 — XX XX - XX XX
I —I—— Language code
Power code

Sub mode!

Major model

NCR class number

The model number of the NCR DECISION MATE V is shown
in Figure 1.2. The optional features are shown in Figure 1.3. An
asterisk indicates a planned development not released at the time
of printing, but included for reference.
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SYSTEM TECHNICAL MANUAL SYSTEM OVERVIEW
Class 3273 NCR Class Number
Major Modet 01 8-bit Proc./12" CRT Monochrome
11 8/16bit Proc./12” CRT Monochrome
12 8/16-bit Proc./12" CRT Color
Sub-Model 01 One 5 1/4" Fiex Disk Drive
02 Two 5 1/4"” Flex Disk Drives
03 One 5 1/4'' Flex Disk Drive and one

5 1/4’ Winchester Fixed Disk

Power Code 60 120V, 50/60Hz
65 220V, 50/60Hz
70 100V, 50/60Hz
74 230V, 50/60Hz
75 240V, 50/60 Hz

Language Code | 00 US English

o1 tnternational English
02 UK English

03 Spanish

04 Portuguese
05 French

06 German
07 Dutch

08 Fiemish
09 Swedish

10 Danish

11 Norwegian

12 italian

13 Greek

14 Y ugoslavian

15% Japanese/Katakana
16* Taiwanese

17* Arabic

18* Iranian

19* Hebrew

20 Finnish

25 Latin American/Spanish
42 Canadian

33 South African

40 Swiss

* Not yet released but shown for reference purposes

Figure 1.2 Model number description
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Kit Number

Description

3273-K012*
3273K018
3273K018
3273-K090
3273K200
3273-K202
3273K208
3273-K210
3273K211
3273-K212
3273K213
3273-K214
3273K217
3273K218
3273-K218
3273K220
3273-K230
3273-K231
3273K240
3273-K600

Integrated 10 MB Winchester disk (CAP)
Second flexible disk upgrade (DIN}
Second flexible disk upgrade (CAP)
Integrated 10 MB Winchester disk (DN}
64 to 128 KB memory upgrade

64 to 256 KB memory upgrade

64 to 512KB memory upgrade

Centronics parallel |/F & cable

RS-232C serial I/F & modem cable
RS-232C serial |/F & printer cable
RS-232-C serial I/F & plotter cable

Blank interface adapter & bus connector
5 blank interface adapters bus connectors
25 blank interface adapters bus connectors
Integrated modem

Diagnostic module

Dual 8/16-bit processor upgrade (internal)
Dual 8/16-bit processor upgrade (external)
Tilt mechanism

NCR OMNINET transporter

* Not yet released but shown for reference purposes

Figure 1.3 Kits

ENVIRONMENTAL CONSIDERATIONS

The NCR DECISION MATE V is designed to operate in a normal
“office-type’’ environment, without the need for special heating
or air conditioning. The environmental requirements are shown
in Figure 1.4; operating the computer at or beyond these limits

may cause errors or damage to the hardware.

Operating Temperature

10°C to 35°C (50°F - 95°F) at 500 metres
{derated 3.3°C per 1000 metres)

Temperature Change

10°C (50°F) per hour

Refative Humidity

20% to 80%

Transit Temperature

-40°C to 60°C (-40°F to 140°F)

Storage Temperature

10°C to 50°C (50°F to 120°F)

Figure 1.4 Environmental requirements
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SYSTEM TECHNICAL MANUAL SYSTEM OVERVIEW
SAFETY STANDARDS

The NCR DECISION MATE V is designed and built to conform
to the following standards:

Product Safety
USA UL 478 UL listing mark used
Canada CSA 22.2 —15.4, CSA monogram used
Europe IEC 380, Inhouse verification
Germany VDE 0806, GS label granted by trade association
Radio Protection
USA FCC Docket No. 20780, Class B
Germany VDE 0871, Class A certified by German Federal
Post (FTZ)
Radiation Emission
USA Public Law 90 - 602, DHEW Publication No. (FDA)
75 — 8003
Germany X-Ray Emission Regulations

1t is the responsibility of those making changes to the system
to ensure that these standards are not contravened.

NCR 3282 WINCHESTER DISK DRIVES

These units are freestanding Winchester disk drives for connection
to the NCR DECISION MATE V. They are intended for con-
nection to systems with either one or two integrated flexible disk
drives, and cannot be connected to systems with an integrated
Winchester disk drive. Each unit has a formatted capacity of
10M bytes, and up to three units may be connected to a system,
in a daisy-chain arrangement.

Three models of the NCR 3282 Winchester Disk Drive are
available:

® NCR 3282-0101 — this model includes an interface for con-
nection to the NCR DECISION MATE V. It is intended for
the user who wishes to connect only one freestanding drive
to the system. It is not possible to connect additional drives
to this model.

e NCR 3282-0102 — this model includes an interface for con-
nection to the NCR DECISION MATE V, also a connector
is included to allow the connection of an NCR 3282-0103
in a daisy-chain arrangement.
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® NCR 3282-0103 — this model connects to the NCR 3282-
0102 and also has a connector permitting the connection
of another NCR 3282-0103.

All models are supplied with a cabinet that includes the drive,
power supply, fan, power cables, and the appropriate intercon-
nection cables to provide for easy assembly of the units in a daisy-
chain configuration. Technical data for the NCR 3282 Winchester
Disk Drive is provided in Figure 1.5.

Capacity (formatted) :| 10 Mbytes
612 tracks/unit
17 sectors/track (one used
as alternative sector)
512 bytes/sector

Track Density: 345 tpi

Transfer Rate: 5Mbits/sec.

Access Time: track to track: 3 msec.
average: 85 msec.

Motor Start Time: 15 sec.

Encoding Method: MFM

Sectoring: Soft

Host Interface: 8 bit bidirectional bus

Figure 1.5 NCR 3282 Technical data
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

HARDWARE DESCRIPTION

CONTROLLER MODULE

The controller module consists of two printed circuit boards, the
controller board and the graphics controller board. Two types of
graphic controller boards are used: one, with 32Kbytes of RAM
for systems with a monochrome CRT, the other, with 96 Kbytes
of RAM for systems with color CRT.

CONTROLLER BOARD

The controller is a 300mm x 290mm printed circuit board and
utilizes a Z80A microprocessor and auxiliary logic to drive and
control a family of 8-bit common memory and peripheral modules.
Figure 2.1 shows a block diagram of the controller board.

Z80A microprocessor is operated with a 4 MHz clock.

The LSI flexible disk controller contains the circuitry and con-
trol functions for interfacing one or two flexible disk drives. It
is capable of supporting double density format including
double sided recording. Hand shaking signals are provided
which make DMA operation easy to incorporate with the aid
of the DMA controller integrated circuit.

The RAM controller provides mulitplexed addresses and ad-
dress strobes, as well as refresh access arbitration for the
64 Kbytes dynamic RAM contained on the controller board,
and also for the memory expansion modules. (Up to a maxi-
mum of 256 Kbytes, or 512Kbytes with the multi-layer con-
troller board).

The loudspeaker is designed to produce tones for keyboard
acceptance click, bell, and music demonstration. A separate
circuit provides the frequencies from 110Hz to 1174.7Hz. The
small audio speaker is housed on the controller board. The
loudness is adjusted by a user-accessible potentiometer.

The keyboard interface connects the ASCII encoded keyboard
to the controller board by a four-wire cable carrying logic
ground, frame ground, +5V, and data signal. The keyboard is
polled by the controller. When a key is pressed, the serial
data is returned on the same line. For a detailed description
see the keyboard description.
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1/0 Bus

The lower- part of the controller board contains the I/O bus to-
gether with seven user-accessible connectors. These connectors
are identified on the board as J1 through J7 (reading from left to
right), and correspond to the seven slots (numbers 1 through 7) at
the rear of the cabinet.

Position J1 is reserved for the connection of any one of the
memory expansion modules (K200, K202, K208).

Position J7 is reserved for the connection of either the diag-
nostic module (K220), or the customer-installable 16-bit processor
module (K231).

Positions J2 through J6 are the general purpose slots for the
connection of the peripheral adapter and other interfaces to the
computer. These five positions are identical, and Figure 2.2
defines the type of connector, while the pin assignments are
shown in Figure 2.3.
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® J2A — The connection of the fixed disk interface board, or
a custom design board.
® J7A — The connection of the 16-bit processor board (factory
option and kit K230).

24
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Two additional plug/socket connections are possible on the
bus. These are made on the solder side of the controller board and
are designated J2A and J7A. These connectors are not considered
to be user accessible, rather for factory use, or for use by field
engineers and system integrators. Normally, these two connectors
are used for:




SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

The power requirements for the IO bus plugs are:

® For each peripheral plug + 5V :+ 5% max. Current 0.5A
or +12V : 5% max. Current 0.1A

¢ For all plugs (J1, 42, J2A, J3, J4, J5, J6, J7 and JTA)
+ 5V + 5% max. 5.0A
+12V :+ 5% max. 0.6A
The DC voltage levels for the I/O bus plugs are:

¢ Input/Output HIGH-Voltage Vi = 2.4 to 5.5 Volts
¢ Input/Output LOW-Voltage V7, =-0.5 to 0.8 Volts

Timing charts are provided in Figures 2.4 to 2.8.
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Pin Pin /0 Description DC Characteristics
Name Number Driver or Receiver Re-
quirements of each
Peripheral
+5 al — +5V Supply
(1] - | max. = 0.5A
+12 c2 - +12V Supply | max. =0.1A
LGRD c16 -
a32 - Logic ground
c32
BDO c6 /O Data-Bus lines (8-bit) bidirectional, active high Driver: 1| >2mA
B8D1 a6 110 or I >1.6mA
BD2 c7 1/0 Bus-Driver to peripheral BUS {£5245), by V| <0.45V
automatic direction,
BD3 a7 /0 IH>-0.2mA
BD4 c8 1/0 Switch by IFSEL (1/0-Read). Normal output. Receiver: 1| <-0.2mA
BD5 a8 1/0 14 <20uA
BD6 c9 /O Direction can be changed by D!R/ signal.
BD7 a9 1/0 Typical IC’s in the interfaces are 7415245 or

Port 82565.
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Pin Pin 1/0 Description DC Characteristics
Name Number Driver or Receiver Re-
quirements of each
Peripheral
BAO c26 0 Buffered 20-bit Address Bus Receiver: || <-12mA
o} IH<60uA
0 Range to 1TMB Normal output, active high Spec. Operation
0 Driver: (Only Tristate)
0 Tri-State possible with ABTR!/ signal. 1L >24mA
BA19 atl? 0 Iy>-10mA
1ow/ ad o} 1/0 WRITE Receiver: || <-1.2mA
IR/ c4 0 1/0 READ Processor control lines, IH<60uA
active low. Special Operation
Tristate possible
MEMW/ ab 0 MEMORY WRITE Driver: [ >24mA
MEMR/ c5 0 MEMORY READ {Only fy>-5mA
Tristate)
RESET/ a3 0 System Reset Qutput, active low. Receiver: { | <-0.4mA

1H<20uA
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Pin Pin t/0 Description DC Characteristics
Name Number Driver or Receiver Re-
quirements of each
Peripheral
RESET IN/ c3 1 RESET IN/ is an active tow signal, which is Driver open collector
used to general system RESET. Internal is 1) >40mA
a RC circuit and a Schmitt trigger input. A
RESET is possible for example by a switch Short protection
to GRD.
ABTRI/ cl0 | Address Bus Tri-state, active low signal. Driver only open
collector 1| >8mA
READY DMA al0 0 Ready Signal from the memory controller Receiver: || <-1mA
{XACK), active high.
IH<50uA
DiIR/ c13 1 Direction of the databus driver. Low signal Driver open collector
change to input. 1. >8mA
THOLD/ al4 | Test Hold. External request to set the Z80 Driver open collector
in hold state, IL_>8mA
HLDA c14 0 Hold Acknowledge. A response from Z80 Receiver: 1| <-0.8mA
processor. The Z80 processor is in hold
state, active high. IH<40uA
PCLK/ alb 0 Processor-Clock: Inverse signal of the pro- Receiver: 1| <-0.8mA

cessor lock (Z80) with a frequency of 4MHz.

IH<40uA
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Pin Pin /0 Description DC Characteristics
Name Number Driver or Receiver Re-
quirements of each
Peripheral
CLK1/ c15 0 Clock output TMHz. IL<-0.8mA
Iy <40uA
TRAMD/ cl16 | Test RAM-Disable. For external ROM or RAM Driver only, open
extension, Switching with the system RAM. collector I >8mA
The RAM output will be disabled. Used by the
Diagnostic module. The signal is active low.
INT/ c31 I INTERRUPT. Interrupt for Z80, active low. Driver only, open
collector 1| >8mA
INTACK/ al2 0 INTERRUPT ACKNOWLEDGE from the Z80 Receiver: || <-1,2mA
Processor, active low.
IH<60uA
WAIT/ a31 | WAL T/ set the Z80, 8088, and DMA controiler Driver only, open
in Wait-State (not ready}, active low collector 1| >8mA
DRQO c29 1 DMA-Request for Channel 0, active high Driver only Tristate
DRQ1 a29 1 DMA Regquest for Channel 1, active high. IH>-2mA
Asynchronous channel request inputs are used
by peripherals to request DMA service. 11 >2mA
DACKO/ c30 0 DMA -Acknowledge Channel 0, active low. Receiver: Iy <-0.5mA
DACK1/ a30 0 DMA-Acknowledge Channel 1, active low. These IH<20uA

lines indicate an active DMA channel.
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Pin Pin 1/0 Description DC Characteristics
Name Number Driver or Receiver Re-
quirements of each
Peripheral
EOP/ alt 1/0 End of Process-EOP signals that DMA service has | Receiver: I « .0 4mA
been completed. Also input active fow.
I4<20uA
For details 8237A 5 Spec. only for 3 Peripherals
Driver open Collector
I >5mA
IFSE LO/ c28 0 interface select O to 4, active low. Receiver:
IFSEL1/ a28 0 The Interface does not need own address 1L<-0.8mA
decoder.
IH<40uA
IFSEL2/ c27 o] The Select of the 1/0 ports in the peripherals
IFSEL3/ a27 0 is made by any IFSEL and BA3 (BA3/).
|FSEL4/ cl12 0 (10 Peripherals}. Automatic change of the data
bus direction. This change is not possible while
a DMA function is being performed.
AUTO/ al3 Change peripheral from board type 1 to board Receiver: 1| < 1,2mA

type 2. Not connected on board type 1.

IH< 60pA

Pull-up resistor
1-10 Kohm to +5V
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

Interface Configuration
The configuration of the I/O interface and information on the
interface select signals is provided in Figure 2.11.

NCR-DECISION MATE V Interface Configuration
Interface Selects Family:
IFSEL/ 0A os 1A 1B | 2A 2B | 3A 3B | 4A 48 | DMA
PINs on IFSEL 0/ IFSEL 1/ IFSEL 2/ IFSEL 3/ IFSEL 4/ 9 CHANNEL
DMV BUS c28 a28 €27 827 c12 @ Qor1
PRINTER 1 serial/parallel r 26
K212 K210
PLOTTER (See Note 2} — 26
K213
COMMUNICATION — 26
K211
SWITCHABLE RS-232C (See Note 1) 26
Ka01 C
PLOTTER (See Note 2} - {WITH CP/M or MS-DOS) 26
K801 | I
T +
PLOTTER {See Note 2) (WITH p-SYSTEM) 26
K801
BUFFERED SYNC/ 26
ASYNC (See Note 3) -
K215
REAL-TIME-CLOCK 28
(See Note 3) K803 -
IEEE 488 (See Note 3) 26
MOUSE INTERFACE 26
{See Note 3) K806 -
DECISION NET 26 1
- -
HARD DISK ext. 26
-
HARD DISK int. | ] 2.A
PORT ADDRESS 60H | 68H | 70H | 78H | 30H | 38H | BOH | BBH| COH | C8H
67H ) 6FH| 77H | 7FH | 37H | 3FH| B7H | BFH{ C7H | CFH
No IFSEL for 16-Bit — Ext., Diagnoser, Memory 64K, 192K, 448K.
- = Software and Hardware, JJllll = Hardware.
Note 1: Must be strappable by hardware and software
Note 2: Use either K213 or K801
Note 3: Any software must be able to select all 10 port addresses
Note 4: Any port address cannot be used more than once in a system

Figure 2.11 Interface configuration
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GRAPHICS CONTROLLER BOARD
With the 32Kbytes of graphics memory, the system can create a
640 x 400 resolution image. Upper and lower case characters are
displayed in a 6 x 9 dot pattern on a 8 x 16 dot matrix which
allows for descended lower case characters. The graphic controller
operates in mixed mode. It can draw the following figures: hori-
zontal and vertical lines, vectors, rectangles, arcs, circles, graphic
character symbols, line pattern or area pattern, and slanted figures
(*n x 45). Also, the CRT controller supports scrolling, zooming
set mask, reset mask, replace complement and clear screen. Re-
verse and normal video, blink attribute and half intensity are also
available. (See NEC 7220 data sheets)

The graphics controller board is connected directly onto the
controller board with two connectors, J/P 113, and J/P 114. The
pin assignments for these connectors are shown in Figure 2.12.

a c a [
+5V 1 +5V +5V 1 +5V
LGRD 2 LGRD 2
LPEN 3 LPENSW D1 3 DO
+12V 4 +12V D3 4 D2
+12V 5 D5 5 D4

6 D7 6 D6
7 7
8 HSYNCX 8 HSYN
9 VSYNCX 9 LGRD
10 BA1 10 BAO
1 1
12 GDClow/ 12 GDCIOR/
13 DACK?2/ 13 GDRQ2
14 14
15 LGRD 15 WCLK
LGRD 16 LGRD LGRD 16 LGRD
Pin assignments P114 Pin assignments P113

Figure 2.12 Graphic controller connections

The graphics controller board for color systems has a memory
capacity of 96 Kbytes, and can display eight colors — black, white,
red, green, blue, yellow, magenta, and cyan.

In the text mode the characteristics are:

25 lines, 80 characters per line
Characters in any of the eight colors
Background in any of the eight colors
Blinking attribute
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION
In the graphics mode the characteristics are:

o Each dot position in any of the eight colors
® No attributes

16-BIT PROCESSOR

The 16-bit processor can be installed in an NCR DECISION
MATE V, allowing the computer to function as either an 8- or
a 16-bit processor.

The 16-bit processor is availabe in two versions; both versions
function identically. The two versions are:

® A factory-installed feature (F230), or an engineer-installed
kit (K230); the board is connected to the solder side of the
controller board at P/J7A. This version is not installable by the
user.

® A self-contained module (K231) which the user can plug di-
rectly into the controller bus at slot 7.

The configuration of the 16-bit processor board is:

8088 processor with 5 MHz clock

Bus controller

4K x 8 PROM

Spare socket for a co-processor (e.g. 8087)
Switch logic for dual processor concept

Because the Z80A and the 8088 processor use the same bus,
only one processor will work at a time. The other processor is
in HOLD state. Both processors have equal rights and will perform
all memory and I/O operations.

Only the operating processor can perform switching to the
other processor.

The 16-bit processor operates in maximum mode.

Contents of the PROM:

Address range FFOOO-FFFFF

Start address after Reset FFFFO

Jump to start point of the operating system

Jump to start point of the operating system Level 0 dlagnostlc
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Figure 2.13 16-bit processor timing

The processor timing of the 16-bit processor is shown in
Figure 2.13, and the pin assignments in Figure 2.14.
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SYSTEM TECHNICAL MANUAL

HARDWARE DESCRIPTION
a b c
1]+5 Vv +5 V +5 Vv
2]0PT2 +12vV
3 | RESET/ RESETIN/
4| IOW/ IOR/
5 | MEMW/ MEMR/
6| D1 DO
7] D3 D2
8| D5 D4
9| D7 D6
10 |READYDMA READYP ABTRI/
11 | EOP/ HOLD
12 | INTACK/ | SWITCH 16/ | IFSE L4/
13 | AUTO/ HLDA 16 DIR/
14 | THOLD/ 16 BITAV/ HLDA
15 | PCLK/ STDMARQ/ | CLK1
16 | LGRD LGRD TRAMD/
17 | BA19 16 BITSET/ | BA18
18 | BA17 BA16
19 A1S Al4
20| A13 MEMRQ/ A12
21 | A1 A10
221 A9 A8
23| A7 A6
24 | AS A4
25| A3 A2
26 | A1 AC
27 | IFSEL3/ IFSEL2/
28 | IFSEL1/ IFSELO/
29 | DRQ1 DRQO
30 | DACK?1/ DACKO/
31 | WAIT/ INT/
32 | LGRD LGRD LGRD

Figure 2.14 16-bit processor pin assignments

POWER SUPPLY

The power supply comprises the following modules:

Power connector

Primary fuse

Transformer

Rectifier

Switcher (+5V, +12V)

1 Secondary Fuse for unregulated output voltage
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The power supply is capable of operating with the following ac
pOWer sources.

Frequency | Nominal Voltage | Range ‘
100 90 — 107
120 104 —127
49 to 61 Hz 220 198 — 235
230 207 — 246
240 216 — 257

The average ac input wattage is 70W (Basic Model w/o periph-
erals). The outputs of the standard power supply are:

Supply Regulated Max. Current | Ripple
+18V to +35V + 5.1V:3% 10.0A < 50mVpp
+18V to +35V +12.2V+ 3% 32A <120mVpp

Models with hard/flexible disk combination require a larger

transformer and switcher assembly. The outputs of these are:

Supply Regulated Max. Current | Ripple
+18V to +35V + 5.1V:3% 13.0 A < 50mVpp
+18V to +35V +12.2V: 3% 41A <120mVpp

The color CRT also requires a larger transformer, but the
standard switcher and rectifier can be used for controller board,
flexible disks, keyboard, and I/Fs. The rectifier and switcher for
the color CRT are placed on the CRT board.

Output power requirements for the color CRT are:

Regulated Mazx. Current Ripple

107V 2V 05A <400mVpp
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

Current limiting and over voltage protection are provided. The
electrical power is enough for both the computer and its interfaces
and options, but printers and free-standing disk drives require their
own ac power source. The following power line transients should
not affect the specified performance:

Input Voltage Duration Frequency of Occurrence

50% of nominal | 1/2 cycle | Once in 10 seconds

The power supply assembly is available in three models:

® For a power source with a nominal voltage of 120Vac

® For a power source with a nominal voltage of 220Vac

® A model that can be strapped to suit power sources with
nominal voltages of 100, 230, or 240Vac

These different models of the power supply are identified by
the “Power Code,” which is a part of the model number.

Power Code Nominal Voltage

60 120 Vac
65 220 Vac
70% 100 Vac
T4% 230 Vac
75% 240 Vac

* Selectable by transformer strapping

The strapping of the transformer for power supplies with
power codes 70, 74, and 75 is shown in Figure 2.15.
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Figure 2.16 Transformer connections

FLEXIBLE DISK DRIVES

Integrated in the computer are one or two 5 1/4-inch flexible disk
drives to provide mass storage of programs and data for the com-
puter. The drives contain read/write electronic controller elec-
tronics, driver mechanics, read/write heads, and headpositioning
mechanism. The disk drive on the left is called A, the second drive
on the right side is called B. For maximum motor life, if no com-
mands have been issued to the drives within 15 seconds after
completion of a previous command, the drive motor is turned off.
The head load mechanism is coupled with motor on signal.

Systems with an integrated fixed disk have only one flexible
disk drive, this is mounted on the rightmost side of the computer
and is called drive A.

Power requirements for the flexible disk drive are given in
Figure 2.16, and technical data in Figure 2.17.

Voltage Current Ripple

+ BV +5% | Typical 0.5 A max.0.8 A <100 mVpp

+12Vv +5% | Typical 0.25 A max.09 A | <200 mVpp

Max. power dissipation: less than 10W.

Figure 2,16 Power requirements
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

Capacity (double-sided, double density)
unformatted 500Kbytes
Formatted (CP/M) 320Kbytes
Formatted (MS-DOS) 360Kbytes
Tracks per inch 48
Tracks per disk side 40
Sectors per track (CP/M) 8
Sectors per track (MS-DOS) 9
Bytes per sector 512
Motor start time <400 msec
Head movement (track to track) <6msec
Data transfer time 250 bits/sec

Figure 2.17 Technical data

The flexible disk drives use the standard pin assignments as
shown in Figure 2.18,

READY/ 34| 33| GRD
SIDESEL/ 32| 31} GRD
RDDATA/ 30 (29| GRD
WRPROT/ 28 ; 27| GRD
TRACKO/ 26 | 25| GRD
WREN/ 24 | 23| GRD
WRDATA/ 22 | 21| GRD
STEP/ 20 | 19| GRD
DIR/ 18 | 17| GRD
MOTORON/ { 16 | 15| GRD
14 [ 13] GRD

SEL1/ 12 1 11| GRD
SELO/ 10| 9] GRD
INDE X/ 8! 7| GRD
61 5| GRD

4} 3| GRD

HDLOAD/ 2 1| GRD

Figure 2.18 Pin assignments

The input and output signals to the disk drive are standard,
industry-compatible signals. These signals are:

Drive Select (0.1.2.3)
Active low input signal to select one of four FDD. Drive Se-
lect active turns the motor on, loads the heads, and turns on
the front panel LED of the selected drive.
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Index
Active low output signal which is at an active level each time
the index hole is sensed. This signal is active for one pulse each
disk revolution to indicate the beginning of a track. Index
should be held active when no flexible disk is inserted in the
system.

Motor On
Active low input signal to turn the motor on. Time is allowed
by the system before reading or writing to allow the motor
to start. The line is deactivated after 2 seconds (nominal) fol-
lowing the last command. This turn off signal may be varied
by the host system depending on application.

Direction Select
Input signal to define the direction the heads move when
the Step line is pulsed. Active low causes the head to move
toward the center of the disk. Active high causes the head to
move toward the outside of the disk.

Step
Active low input signal to move the head in the direction
specified by Direction Select. Minimum pulse width for step
is 0.8us. Direction Select is not changed within 1ms on each
side of the trailing edge of Step. Each step pulse is delayed
by 6ms from the preceding step.

Write Data
Input signal to provide the data to be written on the flexible
disk. Each transition from high to low causes the current
through the read/write heads to reverse, causing a data bit to
be written. This line is enabled by Write Gate active. Write
Data is not active during a read operation. Write pulse width
for both data bit and clock pulse shall range more than 0.25us.

Write Gate
Active low input signal to enable data to be written on the
flexible disk. Write Gate not active enables the stepper logic
and read data logic.

Track 00
Active low output signal to indicate when the read/write heads
are positioned at track zero. Track 00 is not active when the
read/write heads are not at track zero.

Write Protect
Active low output signal to indicate when a write protected
disk is installed in the drive. The drive inhibits writing and
provides the write protect signal.
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

Read Data
Output signal containing the “Raw Data” (clock and data to-
gether) as detected by the drive electronics. The Read Data
signals are composite clock and data pulses of 1 microsecond,
+ 250 nanoseconds.

In Use
Active low input signal indicates that all of the daisy changed
FDDs are under the control.of the system, and the indicator
on the front panel is on. (not used)

Ready
Active low output signal indicates that the FDD is in ready
state; it is satisfied when the FDD is powered on, the disk is
installed, the disk rotates at nominal speed, and two Index
pulses have been counted after disk starts rotation. Required
time for this signal to become true after the Motor On signal
becomes true is less than 800 ms.

FIXED (WINCHESTER) DISK

The Winchester disk drive uses two non-removable 5 1/4-inch disks
as storage media. The total fomatted capacity of the four surfaces
is 10Mbytes. The two disks are called disk B and disk C. The
Western Digital Winchester disk controller interfaces the disk
drive to the host processor. All necessary buffers and receivers/
drivers are included on the Winchester disk controller board to
allow direct connection to the drive. Between the disk controller
board and main controller board, a small interface board for bus
adaption is included.

Power requirements for the fixed disk drive are given in Figure
2.19, and technical data in Figure 2.20.

Voltage Current Ripple

+12V 5% | 1.6 A typical, 3.5 A max. >50mVpp
+ 5V +5% | 1.1 A typical, 1.7 A max. >50mVpp

Figure 2,19 Power requirements
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Capacity (formatted) 10 Mbytes

Tracks per inch 345
Tracks per unit 612
Sectors per track 17

(1 as alternative sector)

Bytes per sector 512

Motor start time 15sec

Head movement (track to track) 3msec
{average) 85msec

Date transfer time 5 Mbits/sec

Figure 2.20 Technical data

The technical details of the Western Digital disk controller are

shown in Figure 2.21,

Encoding method MFM
Sectoring Soft
Host Interface 8-bit bi-directional bus

Data Transfer Rate 5.000 Mbits/sec.
Power Requirements | 5V+5%, 3A max.

Figure 2,21 Controller technical data

The input and output signals for the drive are:

Write Gate

The active state of this signal, or logical one level, enables data
to be written on the disk. The inactive state of this signal, or
logical zero level, enables data to be transferred from the drive.
During power fail or power up, all data recorded on the drive
shall be retained reliably, regardless of the frequency of occur-
rence of dc power transitions at the drive itself, and regardless
of the sequence and rate of dc voltage decay or rise; the user
must provide the WRITE GATE input with an open circuit
(inactive, high impedance driver) during these conditions.

Head Select 20 and 21

2-28

These two lines provide for the selection of each individual
read/write head in a binary coded sequence. Head Select 20
is the least significant line. Heads are numbered O through 3.
When both Head Select lines are false, head 0 will be selected.



SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

Direction In
This signal defines direction of motion of the R/W head when
the Step line is pulsed. A logical zero defines the direction as
“out” and if a pulse is applied to the Step line, the R/W
heads will move away from the center of the disk. If this line
is a logical one, the direction of motion is defined as ““in’’ and
the R/W heads will move toward the center of the disk. Di-
rection must not change during step time.

Step
This interface line is a control signal which causes the R/W
head to move with the direction of motion defined by the
Direction In line. Any change in the Direction In line must be
made at least 100ns before the leading edge of the step pulse.
The buffered seek mode is automatically selected any time
step pulses are issued at a rate between 25 and 500 usec. The
minimum time between successive steps is 3.0mS. In the slow
step mode, the R/W heads will move at the rate of the in-
coming step pulses.

Drive Select 14
Drive Select, when a logical one connects the drive interface
to the control lines and activates the LED on the front panel
of the drive. Shunts are provided on the drive which can be cut
in a specified pattern so as to determine which unique select
line (DS1-4) on the interface will activate that particular drive.

MFM Write Data
This is a differential pair that defines the transitions to be
written on the track. The transition of +MFM Write Data line
going more positive than the -MFM Write Data will cause a
flux reversal on the track, provided Write Gate is active. This
signal must be driven to an inactive state (+tMFM Write Data
more negative than -MFM Write Data) by the host system
when in a read mode.

To ensure data integrity at tl.e error rate specified, the
write data presented by the host must be pre-compensated on
tracks 128 through 305. Data patterns which cause a large
amount of bit shift will have appropriate data bits shifted early
or late with respect to the nominal bit cell position. Bit shift
compensation, whether early or late with respect to the
nominal bit cell position, will be 12ns.
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Seek Complete
This line will go from a logic zero to a one when the R/W
heads have settled on the final track at the end of a seek.
Reading or writing should not be attempted when Seek
Complete is a logic zero.
Seek Complete must go inactive for any of the following
cases:

1. A recalibration sequence is initiated (by drive logic) at
power on or after power failure because R/W heads are not
over track zero.

2. 12 usec (typical) after the leading edge of a step pulse or
series of step pulses.

3. The dc voltage fault portion of the write fault circuit is
activated.

Track O
This interface signal indicates a logic one only when the drive’s
R/W heads are positioned at track zero (the outermost data
track). When the Track zero signal goes ‘true,’ it shall always
be ‘true’ prior to Seek Complete ‘true.’

Write Fault
This signal indicates that a condition exists at the drive that
will cause improper writing on the disk. When this line is a
logic one, further writing shall be inhibited at the drive until
the condition is corrected. It cannot be reset via the interface.

There are four conditions which will cause Write Fault to

be activated:

o Write current malfunction:

Write current in a head without Write Gate active

or
Write Gate and Drive Select active with no write current
in a head.

e A drive malfunction causing more than, or less than, one
head to be selected, or a malfunction causing a head to be
selected for read during write or for write during read.

¢ dc voltages are grossly out of tolerance.

» Write Gate and an inactive condition on Seek Complete.
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

Index
This interface signal is provided by the drive once each revolu-
tion (16.67mS nom.) to indicate the beginning of the track.
This signal is normally logic zero (normally high) and makes
the transition to logical one to indicate Index. Only the trans-
ition from high to low is valid.

Ready
This interface signal when a logic one together with Seek Com-
plete, indicates that the drive is ready to read, write, or seek,
and that the I/O signals are valid. When this line is a logic zero,
all writing, reading, and seeking are inhibited. Ready shall be
inactive only as a result of and during recovery from a power
off condition or whenever the dc voltage monitor portion of
the Write Fault circuit is activated.

MFM Read Data
The data recovered by reading a pre-recorded track is trans-
mitted to the host system via a differential pair of MFM Read
Data lines. The transition of the +MFM Read Date line going
more positive than the -MFM Read Data line represents a
flux reversal on the track of the selected head.

KEYBOARD

The low profile ASCII encoded keyboard is designed according to
NCR Corporate Appearance Plan (CAP) styling and newest ergo-
nometric requirements. It is connected to the system logic by a
four-wire twisted cable, non-extended length 0.5m.

Key arrangement consists of standard alpha keys, the 10-key
numeric keypad, cursor control keys, 20 programmable function
keys with escutcheon for function key description, and following
features:

Automatic repeat entry on all data keys

Rollover key feature for fast operation

Double zero key

Word processing mode (shift inversion lock for alpha keys
only)

8-byte FIFO buffer (plus 20 bytes on controller)

Simple decimal point/comma exchange

The keyboard is currently available in two versions to provide
the languages shown in Figure 2.22.
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VERSION 1

VERSION 2

( Language Code N ( Language Code A
123 . 123
US English 000 Swiss-German 000
UK/Int. English @00 Swiss-French ®00
Danish ceo French  oeo
German Y Yol Canadian/Australian g @ 0
Swedish/Finnish 0O ® Canadian(Bilingual) 00 @
Norwegian | JoX South African 0@
Spanish Y X Portuguese ocee
Italian L L X Yugoslavian o060
123 123

k°=°ff.=0n ) Ko=off0=on D

Figure 2.22 Keyboard languages

The selection of the required language is made by the switch
assembly mounted under the base of the keyboard, see Figure

2.23.

E]B OFF

Figure 2.23 Language code selection

Keytip sets are provided so that the keyboard layout matches
the standard national layouts; see Figure 2.24 for version 1 key-
board, and Figure 2.25 for version 2.
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

Technical details of the keyboard are provided in Figures
2.26 to 2.28.

Width 429 mm (169 in.)
Height 38 mm{ 1.5in.)
Depth 216 mm { 8.5in.)
Weight 2kg {( 441b.)

Figure 2.26 Keyboard dimensions and weight

Supply voltage +5 Vdc

Current 100 mA {max.)
Logic level ‘1’ 2.4 to 5.3 Vdc at max. 3mA
L.ogic level ‘0’ 0 to 0.5 Vdc at max. 30mA

Figure 2.27 Keyboard voltage requirements

J109 Keyboard
Pin Function Color PCB (TB1)
1 Logic Gnd black 4
2 Frame Gnd shietd 5
3 +5V _white 2
4 SDPOLL/ poll/data line yellow 3
5 Reserved red 1

Figure 2.28 Keyboard cable pin assignments

The joy stick is an option for program games. Functionally,
the joy stick is connected parallel to the cursor keys, with a
relationship between the arrows on the keyboard and the direction
in which the joy stick is moved. The pin assignments for the joy
stick connector are shown in Figure 2.29.

Pin Assignment

Col 10
Col 9
Col 11
Col 12
Log. Gnd
Col 4
+5V
Row 4
Reserved

O ONOOH_WN =

Figure 2.29 Joy stick pin assignments
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KEYBOARD CODES

The layout of the keyboard is shown in Figure 2.31 and gives the
key-switch position number for each of the 100 keys in the key-
board. Each key-switch can generate up to three different codes
depending upon whether it is pressed alone, together with the shift
key, or together with the Control key.

The codes generated by the alphabetic keys are changed from
lower to uppercase or upper to lowercase when the Capital Mode
key is pressed, for example, pressing the key in position C5 on the
US English version of the keyboard produces the keycodes and
characters shown in Figure 2.30.

Key(s) Keycode Character
Cc5 67 g
C5 with Shift 47 G
C5 with Capital Mode 47 G
C5 with Capital Mode and Shift 67 g
C5 with Control 17

Figure 2.30 Keycode example

FO|F1|F2 [F3|F4|F5 | FE6|F7|F8| FI|FIO|FI{F12|F13|Ft4 FSOIFSI F52{F53|F54

EO| EY|E2 |E3|E4)ES|E6|E7|EB|ES|EWN|EN [E12[E13|ET4| |ESOJEST|ES2|ES3|ESS

Do I Di IDZ DJJDL 105 IDG I b7 | D8 IDQ IDIO IDH |D12] D13 D50|D51|D52|D53|D54

co I C1 ICZ IC3 [CL ICS LCS I c7 l CGI (o} ICIOICH |C12 C50[C51|C52{C53|C54
c13
8991 B0 I B1| B2 l B3 l B4 l BS I B6 187 ] B8 l B9 |B10| BN B50|B51|B52{B53
BS4
A5 A50 |A52|A53

Figure 2.31 Keyboard switch positions

The keycodes for version 1 keyboards are shown in Figure
2.32, and for version 2 keyboards in Figure 2.33.
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

us UK/INT
ENGLISH| ENGLISH | DANISH | GERMAN

A5 | 20|20 20 | 20
A50 ] 30130(30)30(30|30|30{30{30(30}30]|30
A52]130|30(30|{30|30|30)]30{30{30(30{301{30

A53| 28 |2E|— |26|2e| - |2 |2 |~ |2e|2E |-
B9 |- [~ |- |=|~-|=]=-|~|~|~|~- 1=
BO [sc|7c|1c|sc|7c|1c|3c|3e |- |3c|3€]|-

B1 JA |5A| 1A} 7A| BA| 1A 7A|BA| 1A 7959 | 19
B2 |78 |58118|78{58|18)78|58|18|78|58 18
B3 | 63(43/03|63|4303|63}/43,03|63]43|03
B4 176 |56!16|76| 56|16 76156 |16| 76|56 (16
BS 162 )42/02|62]|42102162|42 0262|4202
B6 | 6E |4E | OE | 6E | 4E | OE | 6E | 4E | OE | 6E | 4E | OE
B7 {6D|4D{OD|6D|4D|0D| 6D|4D|0OD| 6D| 4D | OD

B8 l2C|3C{~—- |2c|3C|—- (2c|3B]— |2c|38 ]|~
B9 {2E | 3E|~ |2E|3E|~ |2E|3A|— |2E|3A]| —
B10| 2F |3F | — |2F | 3F| — | 2D {5F | 1F | 20 | 5F | 1F

B} - |- |~ }|=-1=-1=-|-]=-|=|-1- 1|~
B50 | 2B |DB|{BB|2B| DB| BB|2B{DB|{BB|2B| DB| BB
B51 | 31 |DC{BC|{ 31| DC{BC|31|DC|BC|31|DC|BC
B52 | 32 | DD| BD| 32 | DD| BD| 32 | DD| BD| 32 | DD| BD
B53 | 33 | DE| BE| 33 | DE| BE| 33 | DE| BE| 33 | DE | BE
B54 | 88 (88 198 |88 (8898|188 |88 (98|88 88|98
cof{-|-i-t=-I1-/-1=-1=-1-1-1-1-
c1 61141101 (61141 |01]61 ({41 [01}61]|41 |01
C2 |73 )63 |11})73}63(13]73|53(13]|73|63}13

Figure 2.32 Version 1 key-switch codes {1 of 8)
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us UK/INT
ENGLISH| ENGLISH | DANISH | GERMAN
Cos, 2 4’5;5, \Z’; 2> O‘Vr%f/*//pzz /‘6004’),? > Y X > X 04/,4"9/7“\,;;/;0 ’:\ZM"’Q

Cc3 64|44 |04 |64 |44 |04 |64 (44 (04 |64 |44 |04
Cc4 66 |46 |06 |66 |46 |06 {66 {46 [ 06 |66 {46 | 06
Ch 67 |47 107 {67 |47 {07 |67 {47 |07 |67 [47 |07
Cc6 68 148 |08 |68 |48 |08 |68 {48 |08 |68 |48 |08
C7 6A | 4A | OA | 6A | 4A |OA | 6A |4A | OA | 6A {4A | OA
Cc8 6B|4B |0B|6Bj4B |0B | 6B (4B | 0B | 6B (4B [ 0B
Cc9 6C14C |0OC|6C[{4C |OC |6C [4C | OC |6C [4C |0OC
cCio| 3B |3A] — |3B|2Bj— |7B|6B{1B|7C |5C | 1C
Ci11 127122 {00 |3A|2A |- J7C|5C|1C|7B {5B{1B
Ci12| 60| 7E |1E |SD| 7D | 1D |40 | 2A | — |23 |BE | 1E
Ci3| 8888|198 |88 ]!88 |98 |83 88|98 |88 |88 |98
C50 | 2D| F4 | F5 12D F4 {F5 |2D ! F4 | F5 | 2D {F4 | F5
C51|1 34| D4 B4|34|D4iB4134 | D4| B4 |34 |D4| 8B4
C52| 35| D5(B5[35 | D5{B5}|35 | D5|B5|35 |D5| BS
C53| 36| D6 B6 |36 | D6|{B6 |36 | D6| B6 |36 |D6| BG
C54 | 2A| DA| BA| 27 | DA{BA| 2A | DA| BA| 2A | DA| BA
DO - - === 1- |- — |- 1= |- -

D1 71{61 |11 {7161 11|71 {6t | 11171 51|11

D2 77 {57 (17 |77 |57 |17 (77 |57 |17 |77 |57 |17
D3 651451056545 {05165 145 | 05}165 {45 | 05
D4 72162 (1217215211272 1562|12|72 |52 12
D5 74 (54 114174 |54 (14174 (54|14 |74 |54 | 14
D6 79169 1979|569 (19179[|69| 19| 7A |5A} 1A
D7 75| 661151756515} 75|55]15}175 565 15
D8 691491096949 |09 |69 |49 09 | 6A { 4A | OA
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SYSTEM TECHNICAL MANUAL

HARDWARE DESCRIPTION

us
ENGLISH

UKZINT
ENGLISH

DANISH

GERMAN

D9
D10
D11
D12
D13
D50
D51
D52
D53
Db4
EO
E1
E2
E3
E4
ES
E6
E7
E8
E9
E10
EN
E12
E13
E14

6F
70
5B
5D

86
37
38
39
2F
iB
31

32
33
34
35
36
37
38
39
30
2D
30
88
09

1B{18}{1B| 1B
2y |- 31|21

40 — | 32|22
23— 13323
24| — 13424
25| — 135|256
BE|— {3626
26— 137127
2A| — 13828
28| — |39 29
29| — 130 | 5F
5F [ 1F { 2D| 3D
2B — | BE | 7E

88{9B|[8B{8B
091 09i09 |09

1F
1E
98
09

00
98
09

aF
50

5D
2A
7F

D7
D8
D9
DF
1B
21

22

40
24
25
26
2F
28
29

3D
3F
60
88
09

OF
10
1D

96
B7
B8
B9
BF
1B

00
9B
09

Figure 2.32 Version 1 key-switch codes (3 of 8)
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us
ENGLISH

UK/INT
ENGLISH| DANISH | GERMAN

F10
F11
F12
F13
F14
F50
F51
F52
F53
F54

82 |92 |82 (821928282 92]82
83 {9383{83|93|83|83|93]83
84 |94 184 |84194|84|84 |94]|84
85 |95 |85 |85|95|85|85 |95 85
€O |A0|EO|CO| AO| EO]| CO|AO|ED
c1|Aa1|E1f{cr|Aat|E1|Ct1|Aa1]ET
c2|Az|E2|c2|A2]E2|C2|A2|E2
Cc3|A3|E3|Cc3|A3|E3]|C3|A3]ES
C4 |A4|Ea|ca|nalea|calnalea
C5|A5|E5|C5| A5 | E5| C5 | A5G| E5
C6 | A6|E6|C6| AB|E6| C6 | AB| EB
c7|{A7|E7|C7{A7|E7|CTiA7|ET
c8 |A8|E8|Cc8 | AS|ES| c8 | AS| ES
C9 |A9|E9|CO | AS|E9| CO |Ag|ED
cA|AA|EA| cal aal Ea| ca | AAl EA
cB|AB|EB|CB|AB|EB| CB|AB|EB
cc|Ac|ec|cci Ac|ec] cclac| ec
CD|AD|ED|CD| AD|ED| CD | AD| ED
CE | AE|EE | CE| AE| EE| CE | AE| EE
CF |AF|EF | CF | AF| EF| CF | AF| EF
DO |BO | FO | DO| BO | FO | DO | BO| FO
D1|B1|F1|D1|B1|F1|D1|B1|F1
D2 |{B2{F2|D2|B2|F2| D2 |B2] F2
D3|B3{F3|D3|B3|F3| D3|B3]|F3

82

83
84
85
co
C1

Cc2
C3
ca
C5
Ce6
Cc7
c8
C9
CA
cB
cc
CD
Ce
CF
DO
D1

D2
D3

g1
92
93
94
95
AO
Al
A2
A3
A4
Ab
A6
A7
A8
A9
AA
AB
AC
AD
AE
AF
BO
B1
B2
B3
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

SWEDISH| NOR-
/FINNISH| WEGIAN | SPANISH|[ ITALIAN

A5 | 20120120 20)20|20{20|20}20f20|20 |20
A50]1 30|30(30|30(30(30)]30|30}30;330(30(30
A52( 30| 30|30|30]|30|30]130|30]30|30(30]|30

As3| 26| 26| - |2e|2e |- |2 |26 |- [2E|2E | -
B9 | - [~ |- |-|=-|=|=|=-|-|-1-]-
BO [3c|3E|—- [2c|{3 |- |3c|{3E|- [3c]|3E|~-

B1 7A| SA | 1A| 7TA| 5A | 1A 7A| BA} 1A| 77 | 57 | 17
B2 | 78(58|18|78 |58 (18|78 (58 |18| 78|58 |18
B3 | 63(43|03|63|43(03|63(43[03|63|43|03
B4 | 76 (56 (16|76 |56 16|76 |56 |16 76 |56 | 16
BS [162(42|02|62|42(02(62(42|02(62]|42]|02
B6 | 6E| 4E |OE | 6E [ 4E {OE | 6E | 4E | OE | 6E | 4E | OE
B7 6D 4D 0D| 6D | 4D 0OD|6D| 4D | OD{ 6D | 4D | OD
B8 |2C{3B|~ (2c|3B|— |2C|3B}— |2Cc|3B]|—

B9 | 2E({3A| - |2E|3A|—- [2E|3A]|~ [2E|3A| —

B10 | 2D 6F |1F | 2D | 5F {1F | 2D| 5F | 1F | 2D | 5F | 1F
By - (-|-1-1-1-1-1-i{-1|=-1-1|-

B50 | 28| DB| BB{2B| DB|BB| 2B | DB| BB| 2B | DB| BB
851 31| DC|BC|31|DC|BC|31|DC|BC|31|DC|BC
B52 | 32 | OD| BD| 32 | bD| BD| 32 | DD| BD| 32 | DD| BD
B53| 33| DE|BE| 33 | DE|BE| 33 | DE| BE| 33 | DE| BE
B54 | 88 |88 |98 183|188 (98|88 |83 |98|88|88 |98
co -f=-f1-1-1=-1-1=-1-t-1-1-1-

c1 61141 (0161|4101 |61(41]01]61{41 |01

C2 {7363 |13}73[563(13|73|53|13}73{563]13

Figure 2.32 Version 1 key-switch codes (5 of 8)
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SWEDISH| NOR-
/FINNISH| WEGIAN | SPANISH| ITALIAN
"05\/,24’3;,;’?2,&4/, g?‘v,ff"; /‘5004’59 S% /Z"‘rs O'Vr%"//p, Q rg'VI,P D

C3 | 64]44| 04| 64|44 04 64 441 04| 641 44| 04
C4 | 66,46 06|66 46| 06| 66| 46| 06| 66 | 46 | 06
Cb | 6747|107 |67 4707|167 |47|07|67 47|07
C6 | 68|48/ 08|68[48,08|68(48|08| 68| 48| 08
C7 | 6A14A| OA| 6A| 4A| OA| BA| 4A| OA| 6A| 4A| 0A
C8 | 6B|4B;0B|6B|4B|0B| 6B |48 | 0B| 6B| 4B| 0B
Co9 |ecj4c|oc|ec|4c|oCc|6C|4ac|OC|6C|4C| OC
C16) 7C|5BC|1Cl7CiBC{1C|7C|5C|1C| 7B|5C]| 1C
Ci1|7B|5B| 1B|7B{56B|1B|27 {60 |00| 60|58 1B
C12| 40 2A| — |40 | 2A]— | 7B|7D| 1D| 7C | 40| 00
C13/88|88|98|83[88|98|8883|98|88|88]98
C50| 2D| F4 | F5| 2D | F4| F512D| F4 | F5| 2D| F4 | F5
C511 34| D4| B4 |34 | D4|{B4}34|D4|B4| 34| D4| B4
C52| 35| D5{B5|35|D5|B5|35|D5|B5| 35| D5{ B5
C53) 36| D6 B6|36|D6|B6| 36| D6| B6| 36 | D6| BE
C54 | 2A | DA| BA| 2A | DA| BA| 2A | DA| BA| 2A | DA| BA
DO |- |—-{=]-|=1=-|-1=-{-1-1-1|-
D1 71161 11171 {51111 |71 |51 11{ 71|51 11
D2 77 571777 |57 1717757 |17 7A|5A| 1A
D3 | 65|45 056545 |05|65145 |05 65 |45 05
D4 72 |52|12|72{52 127252 |12|72|52] 12
D5 17454114 |74 |54 1474 |54 14174 54|14
D6 |79 (5919179 |59|19]79|59|19|79(59]19
D7 |75 |55|15]|75 (55|15 |75 |55 |15]| 75 |55 | 15
D8 [69 (490969 |49 |09169]|49 (09|69 49|09
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Figure 2.32 Version 1 key-switch codes (6 of 8)




SYSTEM TECHNICAL MANUAL

HARDWARE DESCRIPTION

SWEDISH
/FINNISH

NOR-
WEGIAN

SPANISH

ITALIAN

Sxy Sionds,
QR 4‘»,,, e

D)

N
S ”’&0(

D9
D10
D11
D12
D13
D50
D51
D52
D53
D54
EO
E1
E2
E3
E4
E5
E6
E7
E8
E9
E10
E1
E12
E13
E14

6F
70
7D
5E

86
37
38
39
2F
1B
31
32
33
34
35
36
37
38
39
30
2B
27
8B
09

4F | OF
50 | 10
5D| 1D
7E | 1E

7F | 96
D7| B7
D8| B8
D9 | B9
DF| BF
iB| 1B

3F | —
60 | 00
8B | 98
09 | 09

6F
70
D
5E
86
37

38
39
2F
1B
31

32
33
34
35
36
37

38
39
30
2B
27

8B
09

4F
50
5D
7E
7F
D7
D8
D9
DF
18
21

22
23
24
25
26
2F
28
29
3D
3F
60
88
09

OF
10
10
1E

96
B7
B8
B9
BF
1B

00
9B
09

6F
70
5E
28
86
37
38
39
2F
18
31
32
33
34
35
36
37
38
39
30
40
58
88
09

4F
50
7E
2A
7F
D7
D8
D9
DF
18
21

22
23
24
25
26
2F
28
29
3D
3F
5D
8B
09

OF
10
1E

96
B7
B8
B9
BF
18

1B
98
09

6F
70
5D
28
86
37
38
39
2F
18
31

32
33
34
35
36
37

38
39
30
27
7€
8B
09

4F
50
D
2A
7F
D7
D8
D9
DF
1B
21
22
23
24
25
26
2F
28
29
3D
3F
5E
88
09

OF
10
1D

96
B7
B8
B89
BF
1B

1E
98
09

Figure 2.32 Version 1 key-switch codes (7 of 8)
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SWEDISH| NOR-
/FINNISH| WEGIAN | SPANISH| ITALIAN
(s, /VS'%Z‘ g”/‘,:f"// szfo%"? f"//p,g/‘}@ Wz,:@&m,g"‘rg'*’r@o(
E50 [ 8181|9181 |81]91{81 (8191818191
E51 | 8282921828292 (8282192}!82(82]92
E52 §8383[/93(83183{93|83(83({93|83|8393
E53 |84 184 194 (84 84|94184 84194848494
EB4 | 8585195 (85 8595|8585 95|85 85195
FO EO| CO | ADO}EO{CO|AO|EO{CO AO|EO|CO|AD
F1 E1]Ct AT|ET | CT1{AT|ET|(CT|AT]|ET]|CT1| A1
F2 E2{C2 | A2|E2|C2|A2|E2|C2|A2|E2|C2|A2
F3 E3|C3|A3|E3|C3|A3|E3|C3|A3|E3|C3|A3
F4 E4  C4 AAIE4|C4|A4|E4 |C4|A4|EQ|CaAl A4
F5 E6|C5 |AB |EB |C5 | AB|E5 |C5 | AB| EE | C5 | AB
F6 E6|{C6 | A6|E6 C6|AB|E6 |C6|AB|E6 | C6 | AB
F7 E71C7 A7 |E7 C7|A7|E7{C7|A7|E7|C7|A7
F8 E8 | C8 |AB|E8|C8|AB|EB8|C8 | AB|EB{cC8 | A8
F9 EQ | CO |A9|EQ |CO|A9|EQ [CO|A9|EQ |CO|A9
F10 | EA| CA| AA[EA|CA| AA|EA|CA|AA|EA|CA| AA
F11 |EB{CB|AB|EB|CB|AB|EB|CB | AB|EB|CB| AB
F12 |EC|CC|AC|EC|CC|AC|EC|CC|AC|EC|CC|AC
F13 |ED|CD|AD|ED|CD|AD|ED|CD|AD{ED|CD| AD
F14 | EE | CE | AE|EE [CE | AE|EE |CE | AE| EE | CE | AE
F50 { EF [ CF | AF|EF |CF | AF|EF |CF [ AF| EF | CF | AF
F51 [ FO | DO |BO |FO |DO|[BO |{FO {DO |BO|FO |[DO|BO
F52 [F1 | D1 Bt {F1|D1|B1|F1 . !D1|B1|F1]|D1]B1
F53 |F2 |D2 (B2 |F2{D2{B2|F2 {D2|B2]|F2 D2 | B2
F54 1F3 (D3B3 |F3 |D3|B3|F3|D3|B3|F3|D3|B3

Figure 2.32 Version 1 key-switch codes (8 of 8)




SYSTEM TECHNICAL MANUAL

HARDWARE DESCRIPTION

SWISS-
GERMAN

SWISS-
FRENCH

FRENCH

CANAD./
AUSTRAL.

%%tﬂﬁﬁﬁb ;?”ZZ%QW»&WZZ g?g?%q
As {20(20(20|20|20|20}|20]|20|20|20}20]|20
A50| 30| 30| 30| 30|30|30]|30]30]|30]30]30]30
A52|30|30|30]30[30|30]|30|30|30]30|30]30
A53| 26| 2| — | 26| 26| - [26|2e |- |26 |2E | —
BOO |- |- |- |-|~-|-|=-{-1-|-|-1|-
B0 |3c|3e| - |3c{3e|-|3c|3 |~ |sc]|7c]ic
B1 [79(59|19| 79|59 19| 77|57 |17|7a|5Aa 1A
B2 | 78| 5818|7858 | 18|78 |58 |18| 78|58 |18
B3 [63|43|03|63|43]03|63]43 0363|4303
B4 | 76| 56|16| 76|56 | 16| 76|56 {16| 76|56 | 16
B5 |62]|42|02|62|42|02|62|4202]|62]42]02
B6 | 6E| 4E | OE | 6E | 4E | OE | 6E | 4E | OE | 6E | 4E | OF
B7 6D| 4D| OD| 6D} 4D|0OD| 2C|{ 3F |- | 6D| 4D 0D
B8 [2ci3s| - |2c|38]~ {38]26|- |2¢c]|3c]~
B9 [26|3A| — |26|3al - |3a|2F |~ |2E|3E ]|~
B10 | 2D| 6F | 1F | 2D 5F | 1F| 3D|{ 2B | — | 2F{ 3F | —
B - |- |=|=-|-{-|=-1=|-1-|=]=-
B50 | 28| D8| BB| 28| D8| BB| 28| DB | BB| 28 | DB | BB
Bs1 | 31| pc| BC| 31 | DC| BC| 31| DC| BC| 31 | DC| BC
B52 | 32| DD| BD| 32 | DD| BD| 32 | DD| BD| 32 | DD| BD
B53 | 33| DE| BE| 33| DE| BE| 33| DE| BE| 33 | DE | BE
B54 88| 88| 98| 88|83/ 98|88|83 |98|88]|88 |98
co |-|-|=|=-1=-|=-|-{=-1-1-1=-1-
c1 |e1{4a1{o1|61]a1|01|71]51]11]|61]a1 |0
c2 |73{53{13{73|63{13|73|53|13|73|53]13

Figure 2.33 Version 2 key-switch codes (1 of 8)
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SWISS- | SWISS- FRENCH |CANAD./

GERMAN| FRENCH AUSTRAL.

N "’"“r W 'v‘s\/v/s/""“r Co”ro%"// RN ING L

A LR I ALY LRING Q;

c3 | 64|44 ]0a|64 4404|6444 |04
Ca | 66|46 |06|66 |46 |06 |66 | 46 | 06
cs |67 (47|07 |67 47|07 |67 47|07
ce | 68|48 |08|68|48|08|68|48]|08
c7 [6a]an|0Aa]|6A|4A]0Al6A|4A|0A
cg8 |68 |48 08|68 |4B|0B|6B |48 |08
co |6c|4acoc|ec|ac|oc|ec|a4c|oc
cio|7c|sc|ic|sc|7c|1c|eD|4D|0D
c11|78|5B 18|68 | 78| 1B|7C |25 | 1C
c12 |24 |23 |- |24 |23|~ |60|231D
c13 |88 |88 |98 |88 |88|98|88|88 |98
C50 | 2D| F4 |F5| 2D | F4 | F5 | 2D | F4 | F5
C51 |34 | D4|B4|34 D4|B4|34|D4| B4
C52 | 35 | D5|B5| 35 | D5| B5 | 35 | D5 B5
C53 | 36 | D6|B6| 36 | D6| B6 | 36 | D6 | BE
C54 | 2A| DA| BA| 2A | DA| BA| 2A| DA| BA
oo |- |- |-|-|{-{-1=|-1-
Dt | 71|81 [11] 71|51 116141 |01
D2 | 77|57 (17|77 |57 | 17 |7A[BA| 1A
D3 | 65|45 | 05| 65|45 05| 65|45 |05
D4 | 72|52 12|72 (52| 12|72 52|12
D5 | 74|54 14|74 |54 14|74 |54 |14
D6 |7A|5A|1A|7A[BA[ 1A[ 79|59 | 19
D7 (75|55 15|75 |565| 15|75 |56 | 15
D8 {6949 09|69 |49| 09|69/ 49 |09

67
68
6A
6B
6C
38
27
60
88
2D
34
35
36
2A
71

77
65
72
74
79
75
69

44
46
a7
48
4A
48
ac
3A
22
78
88
F4
D4
D5
D6
DA
51
57
45
52
54
59
55
49

04
06
07
08
0A
oB
ocC

20
1B
98
F5
B4
B5
B6
BA

1"
17
05
12
14
19
15
09

2-48

Figure 2.33 Version 2 key-switch codes (2 of 8)




SYSTEM TECHNICAL MANUAL

HARDWARE DESCRIPTION

SWISS-
GERMAN

SWISS-
FRENCH

FRENCH

CANAD./

AUSTRAL.

W,
R /Zp’ Q 04"/; S”'/ﬁ
Q

&

A,

s NI
,6“ 4‘} /Y/p,é\ I'éb 7,90<

E10
E11
E12
E13
E14

6F
70
7D
7€

86
37
38
39
2F
1B
31
32
33

35
36
37
38
39
30
21
5E
8B
09

4aF
50
5D
27
7F
D7
D8
D9
DF
18
28
22
2A
70
25
26
2F
28
29
3D
3F
60
8B
09

OF
40
10
1E

96
B7
B8
B9
BF
1B

00
9B
09

6F
70
5D
7€
86
37
38
39
2F
1B
31

32
33
34
35
36
37
38
39
30
21

5E
8B
09

4aF
50
7D
27
7F
D7
D8
D9
DF
1B
28
22
2A
7D
25
26
2F
28
29
3D
3F
60
88
09

OF | 6F | 4F
10| 70| 50

1D| BE| 7€
1E| 24| 2A
96| 86| 7F
B7| 37| D7
B8| 38| D8
B9| 32| D9
BF{ 2F | DF
1B| 1B| 1B
- 126| 31

— | 7B| 32

- 12233
— 12734
— | 28| 35

— | 60| 36
- | 7D 37

— 12138
— | 5C| 39
— | 40} 30
—129] 58
00] 2D 5F
9B| 8B | 8B
091 09|09

OF
10
1€

96
B7
B8
B9
BF
1B

00
1B
1F
98
09

6F
70
5D
5E
86
37
38
39
2F
1B
31

32
33
34
35
36
37
38
39
30
2D
3D
8B
09

4aF
50
58
7E
7F
D7
D8
D9
DF
1B
21
40
23
24
25
7D
26
2A
28
29
5F
28
8B
09

OF
10
1D
1E

96
B7
B8
B9
BF
1B

1F

9B
08

Figure 2.33 Version 2 key-switch codes (3 of 8)
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SWISS-
GERMAN

SWISS-
FRENCH

FRENCH

CANAD./

AUSTRAL.

F10
Fi1
F12
F13
F14
F50
F51
F52
F53
F54

82
83
84
85

EO
E1

E2
E3
E4
E5
E6
E7
E8
E9
EA
EB
EC
ED
EE
EF
FO
F1

F2

F3

92|82 |82
93| 83|83
94| 84 | 84
95|85 (85
AO| EO | CO
A1} E1 | C1
A2| E2|C2
A3 E3 | C3
A4| E4 | C4
A5} E5 | Cb
A6} E6 | C6
A7| E7{C7
A8} E8 | C8
A9| E9 | C9
AA} EA| CA
AB| EB | CB
AC| EC|CC
AD| ED| CD
AE| EE | CE
AF}| EF | CF
BO} FO | DO
B1| F1| D1
B2| F2 | D2
B3| F3|{D3

92
93
94
95
AO
A
A2
A3
A4
AB
AB
A7
A8
A9
AA
AB
AC
AD
AE
AF
BO
B1
B2
B3

82
83
84
85

co
c1

c2
c3
c4
cs
cé
c7
cs
co
CA
cB
cc
CcD
CE
CF
DO
D1

D2
D3

91
92
93
94
95
A0
Al
A2
A3
A4
Ab
AB
A7
A8
A9
AA
AB
AC
AD
AE
AF
BO
B1
B2
B3

2-50

Figure 2.33 Version 2 key-switch codes (4 of 8)




SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

CANAD. [SOUTH PORTU- | JUGO-
BILING. |AFRICAN| GUESE |SLAVIAN

ABD | 30{30}{30)30)30{30|30|30(30|30}30|30

A52130(30}130]30|30;30|30|30(30(30|30}30

AB3|2E| 26| — |2E|26E}—- |2E|2E|— |2E|2E | —
B9 |- |- |-|-(=-|=-1=-1=-1{=-1=-|-1-
B0 |sc|7c|ic{2c|3e|~ [3c|3e|- [3c|3E]|-

B1 TAIBA | 1A 7TABA|1A|77 |57 |17 |79 |59 |19
B2 |7858{18|78]58[18|78!58 18|78 58|18
B3 {63]43/03|63|/43|/03|63;43|03|63|43}03
B4 |76|56)|16 |76 | 56|16 |76{56 |16 |76 |56 | 16
B5 |62)|42]02|62{42|02]62|42|02|62 |42 |02
B6 |G6E}4E | OE|6E (4E | OE | 6E | 4E | OE | 6E | 4E | OE
B7 |6D}|4D|0D|(6D|4D|OD|6D| 4D | 0D | 6D | 4D | 0D

B8 |2C|3C|{~ |2C|3B| - |2€|3B|~ [2C|3B| —
BS |2E|3E|—- {26{3A| - |2E|{3A|~ [2E|3A| —
B10 | 2F | 3F | — | 2D} 5F | tF | 2D| 5F [ 1F | 20 [ BF | 1F

B |- | == |=-{=|-|=-1|=-1~-|=-1|-1|-

B50 | 2B| DB| BB| 2B | DB| BB| 2B | DB| BB| 28 | DB| BB
B51 | 31| DC} BC| 31 | DC| BC| 31 | DC| BC} 31 | DC| BC
B52 | 32 | DD| BD| 32 | DD| BD| 32 | DD|{ 8D| 32 | DD| BD
B53 | 33| DE| BE| 33 | DE| BE| 33| DE| BE| 33 | DE| BE
B54 |83 88|98|83|88/98|188|88)98|88|88|98
Cco -|l=-f{-1-{-1-1-1|-4{-1-1-1|-

C1 6114110116141 ]01{71151]11}61]41]01

C2 | 73(53|13]73|53(13]73|53|13]73(53/|13

Figure 2.33 Version 2 key-switch codes (5 of 8)
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CANAD.
BILING.

SOUTH PORTU- | JUGO-
AFRICAN| GUESE |SLAVIAN

c10
c11
c12
ci3
C50
Cc51
C52
c53
C54
DO
D1
D2
D3
D4
D5
D6
D7
D8

44
46 |06 | 66 | 46| 06 |66 |46 [ 06 | 66 | 46
47 |07 167 [ 47|07 {67 |47 |07 | 67 |47
48 | 08| 68 |48 08 {68 |48 |08 |68 |48
4A | OA| 6A{4A| OA |6A| 4A | OA| BA | 4A
4B|0B| 6B |4B| 0B |6B | 4B | OB | 6B | 4B
4cjoClec|4acioc|eclacioc!ecC |4c
3A|— |7C|BC|1C [7D|5D | 1D 7C | 5C
22 /00| 7B 5B 1B |7C|5C |1C| 7B | 5B
7B 11B121 |41 - 127 |60 |00} 7E | BE
88 |98 |88 83|98 |88 |88 |93 |88 |88
FA|F5|2D|FA|F5 |2D|F4 |F5|2D | F4
D4|B4:34 |D4{B4 |34 !D4|B4|34 |D4
D5 B5|35 |D5{B5 |35 | D5 |B5[35 | D5
D6|B6|36 {D6} B6 |36 | D6|B6 |36 | D6
DA BA| 2A | DA| BA [2A | DA| BA{ 2A | DA
51 {11 |71 |51 |11 |61 {41 |01 |71 |51
57 117 |77 |57 | 17 {7A |BA [1A | 77 |57
45 |05 | 65 |45 105 (65 |45 |05 | 65 {45
52 (12|72 |52 [12 |72 |52 |12 |72 {52
54 |14 174 |54 |14 |74 |54 {14 | 74 |54
59 [19 179 (59 (19 |79 |59 |19 | 7A | 5A
56 |16 |75 |65 [ 15 |75 |55 |15 | 75 |55
49 109 | 69 |49 |09 (69 |49 |09 |69 |49

06
07
08
0A
08B
ocC
1Cc
1B
1E
98
F5
B4
B5
B6
BA

11

17
05
02
14
1A
15
09

2-52

Figure 2.33 Version 2 key-switch codes (6 of 8)




SYSTEM TECHNICAL MANUAL

HARDWARE DESCRIPTION

BILING.

CANAD.

SOUTH
AFRICAN

PORTU-
GUESE

JUGO-

SLAVIAN

S

A, ~ C‘o
Qﬁ?jﬁksab«“b

D9
D10
D11
D12
D13
D50
D51
D52
D53
D54
EO
E1
E2
E3
E4
E5
E6
E7
E8
EQ
E10
E11
E12
E13
E14

6F
70
5D
5E
86
37
38
39
2F
18
31

32
33
34
35
36
37

38
39
30
2D
3D
8B
09

4F
50
58
7E
7F
D7
D8
D9
DF
:
21

40
23
24

25

7D
26
2A
28
29

5F
28
8B
09

OF
10
1D
1€

96
B7
B8
B9
BF
18

1F

9B
09

6F
70
7D
5E
86
37
38
39
2F
1B
31

32
33
34
35
36
37

38
39
30
2F
27

88
09

4aF
50
5D
7E
7F
D7
D8
D9
DF
18
28
22
23
40
25
26
2A
28
29
3D
3F
60
8B
09

OF
10
1D
1E

96
B7
B8
B9
BF
18

00
9B
09

6F
70
7B
2B
86
37
38
39
2F
B
31
32
33
34
35
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37
38
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40
5E
8B
09

8B
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1E
9B
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6F
70
7D
2B
86
37
38
39
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31
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33
34
35
36
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38
39
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27
40
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4F
50
5D
27
7F
D7
D8
D9
DF
18
21

22
23
24
25
26
2F
28
29
3D
3F
60
8B
09

OF
10

)

1D

96
B7
B8
B9
BF
B

oo
98
09

Figure 2.33 Version 2 key-switch codes (7 of 8)
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION
MONOCHROME CRT

With the monochrome 12-inch CRT, text with 25 horizontal lines
across the screen can be displayed. Each line has 80 character
positions. It also has graphics capability to draw complex pictures.
This graphics capability makes the screen all points addressable
(APA). (640 points horizontally and 400 points vertically.) The
tube uses a green-colored phosphor for a green display on a dark
background. An anti-reflection surface is provided. The screen is
refreshed at 56.2Hz, the horizontal frequency is 23.8k Hz. The
CRT requires a supply voltage of +12Vdc:5% and a maximum
current of 1.5A. Brightness and contrast controls are conveniently
located on the front of the unit, allowing easy adjustment for dif-
ferent user’s preference and room lighting.

The dimensions of the character field on the CRT screen are

shown in Figure 2.34.

—— . . . o — — —t — 135+3,75
: —

21646

Figure 2.34 CRT character field

255



The signals and pin assignments between the controller board
and the CRT are shown in Figure 2.35, and a timing diagram in
Figure 2.36.

Controller Board CRT Board
(TB 101) Signal (J/P 1)
Pin 1 HSYNC Pin 5
2 +12Vv 4
3 VIDEO 3
4 VSYNC 2
5 LGRD 1

Figure 2,35 CRT signals

e 42 us —————————————=

(23.8 KHz )

HORIZONTAL VIDED fe————— 32 ps ————=

lem— 10 HS—wi

fee— 13,4 us —e=f

HORIZGNTAL DRIVE

0.8 + 0.02 us
-

e 17808 ms —————=

VERTICAL VIDEO

_

—= 1,008msre—"— 168 ms ———

504 us

VERTICAL DRIVE

252 us 252 us
-

Figure 2.36 CRT (monochrome) timing
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

COLOR CRT

The 12-inch color CRT displays 25 horizontal lines with 80 charac-
ters per line. In the graphics mode, the CRT is all points address-
able with 640 pixels horizontally and 400 pixels vertically. Charac-
ters are in a 6 x 9 matrix on an 8 x 16 box. The CRT can display
eight colors: black, white, red, green, blue, yellow, magenta, and
cyan. The selection of color is controlled by the software. Screen
refresh is at 56.06 Hz, the horizontal frequency is 24.27 KHz.

The CRT requires a supply voltage of 107 Vac:2V with a
maximum current of 0.45A. The CRT monitor accepts separate
direct drive inputs at TTL level to video blue, video green, video
red, horizontal drive, and vertical drive circuits.

Technical details of the color CRT are shown in Figure 2.37.

Deflection angle 90 Degrees

CRT surface Non-glare, anti-reflection, high-contrast
Phospor P22 (red, green, blue)

Dot trio pitch 0.31 mm

Number of colors 8

Figure 2.37 CRT Technical details

RS-232-C PERIPHERAL ADAPTERS

The adapter consists of a small printed circuit board, containing
a 2651 programmable communications interface and support
logic, a connecting cable and plug, and a housing that allows
direct connection to the I/O bus of the NCR DECISION MATE V.

Three versions of the adapter are available, K211, K212, and
K213:

® K211 for the connection of communications devices such as
modems and line couplers

o K212 for the connection of serial printers and terminals

® K213 for the connection of serial plotters
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Functionally, the adapters are similar: the differences being in
the connecting cables and plugs, and the straps on the printed
circuit board. The 2651 programmable communications integrated
circuit supports many serial data communication disciplines in full
or half-duplex mode. The interface is capable of transmission rates
from 50 to 19200 baud.

The pin assignments for the I/O bus connector are shown in
Figure 2.38. These signals match those of the I/O bus and are
defined in the I/O bus description in this manual. The differences
in the cables are shown in Figure 2.39.
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a [+
+5 VvV 1 +5 Vv
IRQ 2 +12V
RESET/ 3
10W/ 4 tOR/
5

BD1 6 BDO
BD3 7 BD2
BD5 8 BD4
BD7 9 BD6

10

11

12

13

14

15
LGRD 16

17

18

19

20

21

22

23

24

25 BA2
BA1 26 BAO

27
IFSEL1/ 28 IFSELO/

29

30

31
LGRD 32 LGRD

Figure 2.38 RS-232C pin assignments




HARDWARE DESCRIPTION
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PLOTTER
Figure 2.39 RS-232C cables (1 of 2)
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LGRD 3> ;LGRD
CD M > 20 cD
DTR > DTR
0 >)- z 0
RD .l %)—zRD
RTS P )~y RTS
DMV et —2dcrs
1/F osSR >>———$-DSR PLOTTER
GRD -»>—— LGRD
éo A,>Tgco
DTR ————3»>——DTR

Figure 2.39 RS-232C cables (2 of 2)

The signals to and from the adapter are standard RS-232-C
signals; Figure 2.40 defines the required voltage levels for correct
operation; Figure 2.41 defines the standard RS-232-C interface
signals.

eF MARK | SPACE | MARK | SPACE

F o ON X |

v — | l 12v
1 , H |
’ !‘ ’ S ( cee 12V
ov v
\ , .12V
X ! !
12y i . !
1
!

X ..

' v MAX. INPUT
i
f ;
| i

VOLT 25V

1
t
1
1

W5V U _.] — e5Y
OV = ov
TRANSNIT DATA
CONTROL SIGNALS RECEIVER DATA

Figure 2.40 RS-232C voltage levels
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SYSTEM TECHNICAL MANUAL

HARDWARE DESCRIPTION

TRANSMIT DATA
(TD)

RECEIVE DATA
(RD)

CLEAR TO SEND
(CTS)

REQUEST TO SEND
(RTS)

DATA SET READY
(DSR)

DATA TERMINAL
READY (DTR)

DATA SIGNAL
RATE SELECT
(DSRS)

TRANSMITTER
SIGNAL ELEMENT
TIMING (TSET)

RECEIVER SIGNAL
ELEMENT TIMING
(RSET)

CARRIER DETECT
(CcD)

Serial (5-8 Bit) data transmitted by the com-
puter. Logic ‘1’ is low, logic ‘O’ is high. Between
character transmissions this signal will be low.

Serial (5-8 Bit) data received by the terminal.
L.ogic ‘1" is low, logic ‘0’ is high. Between
characters this signal must be low,

Input to the computer, must be high for data
transmission.,

This output indicates that the terminal wishes
to transmit. In the no modem mode this signal
is always high. In the modem and half duplex
modes, this signal is low, when there is no
data for the terminal to transmit, and high
when the terminal wishes to transmit.

Input to the computer, must be high for
data transmission in the modem mode. This
signal is ignored in the no modem mode.

Output indicating that the computer is ready
to receive data.

Controls a feature of some modems which
allows them to transmit at two different
signalling rates. On = high signal rate. This
signal (ON state = 12V) can also be used for
jumpers in modemiess operations.

External clock for transmitter

External clock for receiver

Input from the modem. This signal indicates
that the (CD) modem is correctly receiving

the data carrier signal from the remote modem.
This line must be high for receiving data.

Figure 2.41 RS-232C signals

] -
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SOFTWARE STRAPPING
The following asynchronous communications features are selected
by the operating system software:

® 5, 6,7, or 8-bit data characters
® 1,11/2, or 2 stop bits
® (Odd, even, or no parity
® Baud rates at — 50 1800
75 2000
110 2400
134.5 3600
150 4800
300 7200
600 9600
1200 19200
® Line break signal generation and detection
® False start bit detection
® Parity overrun, and framing error detection
® Internal diagnostics

HARDWARE STRAPPING
Hardware straps are used to indicate K211, K212, or K213, see
Figure 2.42.

3 J2

K211 (Modem) | Closed Open
K212 {Printer) Open Closed
K213 (Plotter) Open Closed

Figure 2.42 RS-232-C Hardware strapping

CENTRONICS PERIPHERAL ADAPTER

The adapter (K210) provides an interface between the computer
and Centronics-compatible (parallel) printers.

The adapter consists of a small printed circuit board, con-
taining an 8255 programmable communications interface and
support logic, a connecting cable and plug, and a housing that
allows direct connection to the I/O bus of the NCR DECISION
MATE V.
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

The wiring of the connecting cable and plug is shown in
Figure 2.43, and the pin assignments for the I/O bus connector
are shown in Figure 2.44. The signals match those of the I/O bus
and are defined in the I/O bus description in this manual.
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Figure 243 Centronics cable
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+5 Vv
IRQ
RESET/
1OW/

8D1
BD3
BDS
BD7

LGRD

BA1

LGRD

©CONOOTAWN =

5V

{OR/
BDO
BD2

BD4
BD6

CLK1

BAO

IFSELO/

LGRD

Figure 2.44 Centronics pin assignments

The signals to and from the adapter are standard TTL level.
The rise and fall time of the signals must be less than 0.2usec. The
interface timing is shown in Figure 2.45.

The Centronics interface signals are defined in Figure 2.46.
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION
DATA ov——— 1-2usec
1-2usec min 2usec
STROBE
~ Susec
JR—— fr——

ACKNLG

L

Figure 2,45 Centronics interface timing

STROBE/

ACKNLG/

BUSY

DATA 18

PE

SLCT

AUTO FEED/
INIT/

ERROR/

TEST 14

Pulse is used to clock read data in. The pulse width must
be more than 1 usec at receiving printer. Read in of data
is performed at the "low’’ level of this signal.

Indicates that data has been received by the printer. New
data cannot be received before ACKNLG is reset. Pulse

width 2.5 usec to 10 usec.

When “HIGH” the printer indicates that it cannot receive
data. The signal becomes “HIGH" in the following cases:

- During data entry (depending on printer)
~ During printing operation

- In off-line state

- During printer error status

- During line feed

Signals represent information of parallel data “"HIGH" =
log 1; “LOW’ =log 0.

‘““HIGH" signal indicates that the printer is out of paper.
{Input) Printer is in selected mode (option).

{Output) Auto line feed (option).

(Output) Printer reset (option).

(Input) Indicates printer error (option) for example at
paper end, off-line, safety switch open, failure status.

Optional loop test inputs.

Figure 2.46 Centronics signals
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MEMORY EXPANSION MODULES

The memory expansion modules (K200, K202, and K208) are
contained in small housings that fit directly into the I/O bus of
the NCR DECISION MATE V. Three different modules are avail-
able; however, only one at a time may be installed; and this must
be fitted to slot 1.

The modules contain semiconductor memory ICs (dynamic
RAM) and a bus interface connector. They are available in the
following sizes:

® 64K bytes — to provide a system capacity of 128 K bytes
® 192K bytes — to provide a system capacity of 256 K bytes
® 448K bytes — to provide a system capacity of 512K bytes
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a [
+5V 1 +5 vV
2
AQUT? 3
AOUT6 4 AOUTS
AQUT4 5 AQUT3
6
7
8
9
10 AQUT2
1 AQUTI1
OoDo 12 AOQUTO
oD1 13 0oD2
oD3 14
15
LGRD 16 LGRD
17
18
1DO 19
1D1 20
D2 21
ID3 22
1D4 23 CAS?7/
ID5 24 CAS6/
1D6 25 CAS5/
iD7 26 CAS4/
CAS2/ 27 CAS1/
CAS3/ 28
oD4 29 0D5
RAS/ 30 WE/
OoD6 31 0oD7
LGRD 32 LGRD

Figure 2.47 Memory expansion pin assignment




SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

BLANK INTERFACE ADAPTER

This adapter provides the system integrator with the basic hard-
ware to allow him to develop and install custom-built interfaces
or options for special requirements.

The adapter consists of a small printed circuit board (blank)
complete with an I/O bus connector, contained in a small housing
that permits direct connection to the 1/O bus of the NCR DE-
CISION MATE V. The dimensions of the blank board are given
in Figure 2.48. The developer must consider the standard bus I/O
arrangement and the power limitations as specified in the 1/O bus
description of this manual.

{70:0.25)

2.756: 00
153,97:0,05)
2.125¢: o0z
(.02 | (1590} (5:88)
3L 626 7200 8
18,26 Lo, (6PL)
3% o8y
/150" Q25 DIA NOT PLATED THRU
O - &
‘ | {28,0:0.25)
P d
(ZS(Z,BQ)_(_2 Ll o 1.100 =010
110 OIA  NOT PLATED THRU

188.90:0.1) }

3.500: 00z | {90,81:0,05)
3.575+ 002
R S R, _——_— — -
{85 -n2) |
370 gpe i {100,33°53}
3.950 - 99
I

(83:0,25)
326801

Figure 2.48 Blank interface board dimension
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HINTS ON PRINTER CONNECTION

Printers (and other devices) recommended by NCR are fully com-
patible with the NCR DECISION MATE V; with the appropriate
adapter the device can be connected to the computer, without
any modifications, and it will function correctly. Many other de-
vices, that have not been tested by NCR, are also fully compati-
ble and can be connected without any modifications being carried
out. Other RS-232C and Centronics-compatible devices may re-
quire some modifications to make them fully compatible with the
NCR DECISION MATE V.

This section provides some hints on how to connect non-
recommended devices.

® Study the descriptions and schematics in the hardware part of
this manual

® Read the section “Interfacing Printers’’

® Study the documentation provided with the device that is
being connected to the computer

® Select the adapter kit that matches your requirements as near
as possible

@ Only one printer or plotter may be connected to the computer
at a time

CENTRONICS PERIPHERAL ADAPTER (K210)

Generally, Centronics-compatible printers can be connected
without difficulty. This type of interface offers the following
advantages:

® No strapping required

® High transmission speed

® Status signals (e.g. out-of-paper) easily controlled by appli-
cation software

NOTE: Some printers (e.g. Epson) are Centronics and RS-232C
compatible and it may be necessary to make a printer hard-
ware change; check the printer documentation. Many printers

will not function until the operating system software has been
loaded.

RS-232C PERIPHERAL ADAPTERS (K212, K213)

Using RS-232C compatible printers generally requires more care-
ful selection of printer and interface. Some form of strapping is
often required in three different areas:
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

® The printer
® The peripheral adapter
® The NCR DECISION MATE V software

Even when these three parts of the system appear to be com-
patible, it may be that the system does not function correctly.
The following information should help in resolving some of the
problems that may be encountered.

The operating system software used by the NCR DECISION
MATE V (CP/M and MS-DOS) supports the X On — X Off proto-
col. The CONFIG utility in these operating systems allows for:

® Number of bits

® Parity selection

® Number of start/stop bits
® Baud rate

These must be set to match the settings in the printer exactly.
It is possible that many printers do not meet these requirements
except at certain baud rates and when they are in the ‘“fuil-duplex”
mode.

The NCR versions of CP/M and MS-DOS do not support the
ETX/ACK protocol.

The kit K212 is designed to match the X On — X Off protocol
and expects the printer to provide ON signals (+12V, space) at:

® Pin 20, Data Terminal Ready (DTR)
® Pin 4, Request to Send (RTS)

PRINTERS NOT SUPPORTING X ON— X OFF
If a printer does not send control data back to the computer,
then control is achieved by a control line controlling the printer
buffer. This line does not have a standard pin assignment, and may
be connected to many different pins (e.g. 2, 4, 11, 13, 19, 20).
Check the printer documentation to determine which pin is used.
Kit K212 is prepared for control by pin 4, Request To Send
(RTS). See Figure 2.49.

NCR
Status Pin 4 DECISION MATE V Printer
On (+12V) Transmit data Printer ready
Off (-12V) Stop data transmission Printer busy

Figure 2.49 Printer control
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In the RS-232C interface the signal RTS corresponds to Clear
To Send (CTS), and this signal is used to control the Programmable
Communication Interface 2651.

If the printer uses pin 20, Data Terminal Ready (DTR) for
control, then the kit K213 may be used without further modifi-
cation.

Printers that use other pins for control (2, 11, 13, 19) require
either a change to the cabling, or a special intermediate connecting
cable.

PRINTER FAILS TO PRINT

1. Check software strapping (CONFIQG)

2. Check strapping of J1, J2 on RS-232C interface board

3. Check printer strapping

4. Check pin 5 (RTS) is on, +12V

5. Monitor interface with an oscilloscope or a digital analyser

INCORRECT PRINTING
In the X On — X Off mode, check:

1. Pin 20 (DTR) is on (+12V)

2, All strappings

3. Connect a bridge between TB1-4 and TB1-8 on the RS-232C
interface board

4. Monitor interface with an oscilloscope or digital analyser

In other modes of operation check if TB1-8 (CTS) on the
RS-232C interface board changes state when the printer buffer
is full. If TB1-8 does not change state, connect this pin to the line
that provides the printer buffer status.
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SYSTEM TECHNICAL MANUAL

169 QOO0
170 Q001
171 0003
172 0004

177 O00F

APPENDIX A

b
: FUNCTION OF FLEX DRIVES 5 1/4°
H
3 ENTRY CONDITION: VIA CALL
3 < HL ADR. OF FARAMETER-BLOCK
H ADR. OF RESULT=EBELOCK
B
i FARAMETER-BLOCK: XX FUNCTION
$ XX DON'T CARE
: XX DON'T CARE
H XX UNIT NR
L] XX  TRACK NR
H Xx  BECTOR NR
B XX HEAD NR
H XX DENSITY
] XX DMA ADR LOW
H XX DMA ADK H1GH
3
¢ EXIT CONDITION: V1A RET

RESUL.T BLOCK: 1-7 STATUS BYTES FROM 8272

FRARAM
LFARAM
UPARAM
TFRARAM
SFARAM
HFARAM
DEHRAM
ALFARA
AHF ARk

EQu
EQU
EQU
EQULS
EQU
EQu
EQL
EQU
EQU

OOOOH
OOGLH
DOOZH
QOOGH
QOOEH
D00aH

*xx% PARGMETER BLOCK OFFSET *%x
P T T

sFUNCTI10N
sNQT USED
sUNIT NR

s TRACH NR
tSECTOR NR
sHEAD
TDENSITY

DA ADR LOW
$DMA ADR HIGH

A-3



A4

QOS0
0050
0051
0051
0008

004z

QOO3
0004
00435
0044
QQO7
Qo0
QO4A
004D
QOOF

DOOH

*%% ADDRESS EQUATES FOR FDL %%
s

RDMST
FDCST
FDCRA
FDCWR
FDCIN

QU
EQU
Eay
EQu
EQU

SOH
SOH
SiH
S1H
08H

MAIN-ST
:READ DA
SWRITE D
$FDC INT

ATUS-REGISTER

TA
ATA

BIT IN SYSTEM STATUS

#%% FDC-FUNCTION EQUATES *%%
T R Y]

FRTRE,
B

FDCSFE
FDCSEN

‘FDCWD

FDCRD
FDCRE
FDCBI8
FDCRID
FDCFT
FDESEE

EQU

EQu
EQU
e
EQU
EQU
ERU
ECU
B
EDU

42H

03H
G4H
45H
46H
O7H
08H
4AH
4DH
OFH

1READ A

sSFECIFY
1 SENSE D
SWRITE Dy
sREAD DA
s RECAL IR
P SENGE I
$READ 1D
tFORMAT
3 SEEk

TRACK

RIVE BTATUS

ATA
Ta
RATE

NTERRUFT STATUS

A TRACH

*##% FDC STRING EQUATES *%%
6PN W WKW

ae av wx s ar Ty as e

DCEOT EQU  8H

1FINAL. Sl

ECTOR MR OF



SYSTEM TECHNICAL MANUAL APPENDIX A

221 H

222 ]

223 3 %% JUMPS TO TESTS,DRIVERS AND SUBROUTINES FROM

CRT #%%

224 P *
ERHR

225 B

224 H

227 H

228 Q000 IE Q0 LD A,GDCRES

229 DOOZ D3I Al . ouT (BDCCOM) . A

W0 0004 21 DO 04 LD Hi, INTPAR :RESET PARAMETER
LIST

231 0007 04 0B LD B.08BH

232 0009 DE AD LD C.GDCFAR

2IT OOOBR ED B3 QTIR t SEND PRARAMETER

234 H

Z35 000D 3E &F LD A VSYNCM s MASTERMODE

23& 000F D3 Al auT (GDCCOM) . A

237 0ottt 3E 32 LD AOI010010R sCOUNTER 1 ONE-SH
a7 (MODE 1>

238 D013 DI B8X out CTIMMD) (A

239 0015 IE RO LD A32

240 0017 DI 81 ouT (TIML) A $MOND = 12,8 US

z41 H

242 001% JE Q1 LD A..HIGH. BEGIN

243 OQLR ED 47 LD 1.A

244 0G1D ED S6 M 1 3 INTERRUF 7 ~MODE L

245 i

2446 OOLIF 06 O LD E.S

247 QO0ZL AF XOR A sCLEAR DIAG.INDIC
AT ION-RAM ( 2006H~200AH)

248 Q022 21 06 20 LD HL . ROMADR

247 0O0ZS 77 DGTi: Lo (HL? A

250 0G2Re 23 INC HL

2851 0027 10 FC DJINZ DBT1

252 H

253 0029 18 17 . JR DGTEST

254 H

255 H

25e H

257 H

258 0038 ORG 38H 3 INTERFUFT

28%9 B

260 0038 ES FUSH HL.

261 0039 FS FUSH AF

262 QO3& ED 57 LD Al

Z63 QO3C &7 (W) H.A

264 12 LD L.18

2865 OOLF FOP AF

266 0040 EX EXx (SF) (HL

267 0041 C% RET

268 H

269 i

270 5

271 3

272 0042 ZE 82 DGTEST: LD A, 100000108 s INIT DI&
G-PORT

273 0044 D3 OF ouT {OFH) (A sFOTRA,C ~ OUTFUT
7 MODO .

274 H sFORTR
= INPUT /MODO

275 0046 3E 03 LD A3

276 0048 D3I 0OE our {OEH) A 1 DIAGBOX ROM/RAM
ENABLE

277 H

278 Q04A 31 00 F7 LD SF.DIASTK 1 5STACE FROM DIAG

279 H

280 004D 21 wé 20 Lo - HL. . ROMADR

Z281 0050 7E LD A, (HL)

282 0051 23 INC HL

283 00SZz 86 ADD A, (HL)

284 0053 23 INC HL



285
286
287

G-BOX

288
=89
290

0aS7

OOSA
QOSR

DISARLE

291
292

0OmD

FD

20

A-6

ADD AL tHL)
[ OFEH
CALL Z.ANFDIA sEALL DIA
XOR A
Ut COEH) WA :DIAG-BOX ROM/RAM
JE LEVELQ

\,5 £



SYSTEM TECHNICAL MANUAL

294
295
296
297
GRAM
298
ARD
299
15C
300

FER/CURSORFOSITION

301
STEM
302
203
304
305
307
308
309

Q100

0100 CZ FD

0103 C3 13

0106 C3 AB

0109 C3 24

oz

o1

o7

01

010C C3 70 04

o112

a11z

c9

310
311
31z
313

314
315
316
317
38
319
J20
321
32T
323
24
325
IZ6
327
328
29
230
ARACTER
1

o@Neabid

0040
0041
Q041

0113
011S
(238 ¥
0118

O11lA

O11ER
011D
O11E
01
Q1
Q123

cs

DE
iF
IE
Do
DE
ce

a1

FR
a0

a1

Qo

40

3
BEGIN:

PR

ORG
JrP
JF
JF
JrP

JP

ORG

RET

100+

LEVELO

KEY INF

FDCDR1

MODERT

STARTS

112H

APPENDIX A

sSTART OF ANY FRO
:DRIVER FOR KEYEO
¢DRIVER FOR FLEXD
iMODIFIES CRT-EUF

i8TART OF LOAD 8Y

DRIVER FOR KEYBOARD-CONTROLLER 8741

KEYDAT

KEYSTA

KEYCOM

H

3

3 EXIT COND:

3

KEYINF: IN
RRA
IR
N
RET

KYLOOK: IN
RRA
LD
RET
InN
RET

EQU 40H

*##% “IN/QUT" EQUATES #xx
3B PN

EQU 41H sREAD

EQU 41H

TWRITE

s READ KEYBOARD DATA

STATUS
COMMAND

“A»=ASCI I-CHARACTER

AL KEYSTA)

NC L KEYINF
A KEYDAT)

A, (KEYSTAY

A0
NE
A, (KEYDAT)

~ ey <3

s READ KEYBOARD-CH

v



341
342

343

8%
I70

Q1
nez
i
24
395

397
398
377
400
401
402
407
404

A8

F800
F8ot
FB3O
0030
0ois
FR00
F?01
Fouz
FSO3
FSOs
Fos
FR07
Feos
FROA
FI0E
[t
FAoo

w0s8
[elel8) ]
anoc
[alelelvg

OOG )
0002
Qo0

0080

CRT~ROUTINES

CURSX ERQU OF8QOH
CURSY EQU OFBOLIH
BUFSTA EQU OF830H
CHARA EQU 80
ROWS EQU 24
CEADL EQU OF00H
CEADH EQU OFP01H
CDAD EOQU OF02H

SF1 EQU OF903H
LF1t EQU OFR0GSH
LFR12 EQU OF2G6H
SP2 EQU OF907H
LF21 EQU OFP09H
LP22 EQU OF90AH

INVFLE EQU OF90BH
WDAT1 EQU OZH
CHRRAM EQU OFAQOH

*#¢ CRY-BUFFER EQUATES *#x
I KN RN

tCURSOR - X — FOSITION
$CURSOR — Y — FOSITION
sCRT-BUFFER START ADR.

180 CHARACTER/L INE

t24 LINES/SCREEN
;LOW BYTE OF CURSOR
$HIGH BYTE OF CURSOR
1FDOS OF PLXEL
1START OF FAGE 1
$LENGTH OF FAGE 1 LOW
i " " " 1 HIGH
1START OF FAGE 2
¢LENGTH OF FAGE 2 LOW
L " " 2 HIGH

*%% CONTROL. CHARACTER EQUATES %##

NEWL EQU 8s8H
HOME EQU O1IH
SCRER EQU OCH
NOMOV EQ) OOH

0 € FOSITION
CREEN ERASE
NG CURSOR MOVE

*RNATTRIBUTES w##

TR NN

1F FARBE~-1
L
i MONO
5 mma=
INVER EQU i ¢ SCREEN [NVERSE
BL INK EQU 2 $ SCREEN BLINKING
HLFIN EQU 4 $HALF INDENSITY
?

ENDIF
H

IF FARBE
:
i
i
NC Eou 1 TNOT USED
EL INK EQU 2
FR [=I=IR} 4 TFRONT RED

DECISION-MATE-F IRMWARE AMF-DMCOCHO104-00 12

FG EQU 8
FE EQu 10
ER EQU 20
BG EQU 40
BE EQu 80
H

ENDIF

' GREEN
H ' BLUE
H 1 BACK  RED/
H ' GREEN/
H ' BLUE /



SYSTEM TECHNICAL MANUAL

414
415
416

417

418
499
420
421
422

423

424
425
424
427
428
429

DOAZ

OOM-REG.

430
a31
432
433
434
435
436
437
438
READ
439
4430
441
442
CESS
443
ESS
444
OCESS
445

oAl
QOARQ
00aC
00AY

0001
00U2
0004
0008
0010
QOZO

Q040

o080

ESS VALID)

46
437
443
449
450
451

QOO0

=MODE . 1NIT

asz2
453
as4

OO&E
00aF
0O04E

ERISTICS

455
ODE
456
457
458
459
460

DOGE

0046
0043
0nQ47
0044
004c

HRAMETER

461
4562
DRAW
463
464
4635
466
5 ADR.
467
MEMORY
468
467
470
471
472
473
474
473
47a
477
EnM.

0060
0068

CQOEQ
00CO
0070
[elelele]
IN RAM
QOZ0

QOO0
o110
Q01§

QOO0
0001l
TODE
Q0U3
OOR0

APPENDIX A

3
$
L]
3
L
3 GDC-EQUATES
3
H
1
i
i
i
L] #%% GDC FORT EQUATES ###
1 ST
)
GDCPAZ  EQU 0A2H sWRITE ZOOM-PARAMETER + Z
GDCEOoM EQU OALH sWRITE COMMAND
GDCPAR EOQU ORAOH SWRITE PARAMETER
GDCSTA EQU OAOH $READ STATUS
FIFQ EQU OA1H $READ DATA
L]
3 *#% GDC STATUS EQUATES ###*
] I AT
i
DATRDY EQU O1H tA BYTE IS AVAILABLE FOR
FIFULL EQU 02H tFIFO IS FULL
FIFEMF EQU 04 $FIFD 18 EMFTY
DRWINF  EQU 08H $DRAWING IN FROCESS
DMAEXC EQU 10H 1DMA DATA TRANSFER IN FRO
VERETR EQU 20H tVERTICAL RETRACE IN FROC
HORETR EQU 40H s HORIZONTAL RETRACE IN FR
LIFDET EQU 8OH 3LIGHT PEN DEDECTED (ADDR
3
H
3 *#%% GDC COMMAND EQUATES »%#
3 AT I I
3
GDCRES EQU O0OH $RESET-BLANK DISPLAY.IDLE
VSYNCS EQU SEH t SLAVE-~-MODE
VSYNCM EQU &FH t MASTER~MODE
CCHAR EQU 4BH 1 CURSOR/CHARACTER CHARACT
START EQU 4HBH tSTART DISFLAY/END IDLE-M
00m EQU 46H 3§ SFECIFY ZOOM-FACROR
CURS EQU 494 $SPECIFY CURSDR-FOSITION
FITCH EQU 47H tFITCH SPECIFY
MASE. EQU 46H tLOAD MASK~-REGISTER
F1G6S EQU 4CH $SPECIFY FIGURE DRAWING-P
FIGD EQU &CH $START FIGURE DRAW
GCHRD EQU 68H §START GRAFPHICS CHARACTER
CURD EQu OEOH tREAD CURSOR-ADDRESS
LFRD EQU OCOH $READ LIGHT-PEN ADDRESS
FRAM EQU 70H 3;LOAD FARAMETER-RAM
PRAMSA EQU O0H $LOWER 4 BITS ARE STARTIN
WDAT EQU 20H tWRITE DATA INTO DISFLAY

1 (COMMAND+TYFE+MODE )
TYWORD EQU OOH 1DATA TRANSFER BYTES
TyLOBY EOQU 10H 1LOW BYTE OF WORD
TYHIRY EQU 184 1HIGH BYTE " "

$MODE OF RMW MEMORY CYCLE
MOREFL EQU QOH 1 REFLACE WITH FPATTERN
MOCOMF  EQU OiH § COMFLEMENT
MORES EQU O?H $RESET TO ©
MOSET [X=0) O3H 1SET TO &
RDAT EQU OACH $READ DATA FROM DISPLAY M

A9



478
479
48O
481
485
4873
484
485
486
487
488
489
az0
491
BITS
49z

NRAM+W INDOW?

493
494
495
494
497
498
43¢
SO0
S01
S0z
503

ACE HLANEING

S04

[elslo )
Q024
QOG0
0O0A
DOOD
000C
OOOF
OOQE

o000

OQO0
QOO2
0OZ0
QOO0
0008
[»lelatd
[£elela}
[elelsly
[elulele]
0010

DMAR
DMAK
NRWAFL
LFC
SCRON
SCROFF
SYNCON
SYNCOF
H

3
)
3
R

ESMOF

MIXGAC
GRAMOD
CHAMOD
NOINTL
INLRFF
INTLAC
STATRM
DYNRAM

, DRWALL

DRWRET

EQU
EQU
EQU
EQU
[=(=l1)
EQU
EQU
EQU

EQu

EQU
EQU
EQU
EQU
EQL
EQU
EQU
EQuU
EQU
EQU

OA4H
24H
80
10
ODH
OCH
OFH
OEH

s DMA-READ-REQUEST

$DMA WRITE-REQUEST

% OF WORD ADDREBSES/LINE
1LINES FER CHARACTER

$ SCREEN ON

$ SCREEN OFF

GDC RESET FARAMETER *%#
L e e s

QOH

GOH
o2+
20H
QOH
08H
OFH
QOH
Q4H
00

10H

(MODE OF OFERATION SELECT
1 (RESMOFP+DISFLAY+FRAME+DY
$ DISFLAY—MODE

$MIXED-MODE

3 GRAFHIC-MODE

§ CHARACTER—MUDE

iNON INTERLACED

T INTERLACED

 REFRESH

$DRAWING OHLY DURING RETR



APPENDIX A

SYSTEM TECHNICAL MANUAL
S06 H
=07 1
508 01249
509 0124 ES MODCRT: PUSH HL
510 0125 CS FUSH BC
S11 0126 DS PUSH DE
512 0127 FS PUSH AF $SAVE ASCII-CHARACTER
S13 H
514 § ##% CHECK IF ANY CONTROL CHARACTER ###
S15 EH
516 s
S17 H
518 0128 FE 00 CF NOMOV
S19 0124 CR 9C Ot aF Z,GETRE §ND CURSOR MOVE
520 12D FE B8 CF NEWL
21 012F CA 3IF Ot JP Z,CARRET s CARRIDGE RETURN
522 0132 FE 01 CF HOME
S23 0134 CA 58 01 JF Z,CHP s HOME FOSITION
524 0137 FE OC CF SCRER
525 0139 CA 62 Ot JF 7 ,SCERA § SCREEN ERASE
S26 H
527 013C C3 4B Ot JF SETCHA 3$SET CHARACTER INTO CRT-E
UFFER DEFENDING
028 013F AF CARRETs XOR A
S29 .0140 32 00 FB LD (CURSX) ,A
S30 0143 3A 0} F8 LD A, (CURSY)
531 0146 3IC INC A
532° 0147 FE 19 cF 25 §SCROLL IF = 25
S33 0145 C2 5 O1 JP NZ.CARY
534 ©014C FS PUSH AF
S35 014D CD 30 02 CALL SCROLM
3536 0150 F1i FOF AF
537 0151 ID PEC A
538 0152 32 of F8 CAR1: LD (CURSY) ,A
539 0155 C3 9C 01 JF BETRE
540 H
S41 g ##% CURSOR HOME POSITION #%#
S42 H L ey e T L
S43 5
544 :
545 0158 AF CHP3 XOR A
546 0159 32 00 F8 LD (CURSX) .A
S47 015C 332 01 F8 LD (CURSY) .A
S48 O1S5F C3 %C 01 JF GETRE
Sa% H
S50 H
S5 ; #*% SREEN ERASE #¥%
552 3 P
523 3
554 H
55 01ez LD 13 02 SCERAT  CALL MCL.SCR
556 016% £3 58 01 JF CHF
557 3
558 3
SN i %% SET CHARACTER #%»
560 H T PN
S61 L
He2 H
863 0168 ZA 00 FB SETCHA: LD 4 (CURSX)
564 016B FE S0 CP 80
565 016D C2 78 Ot JF NZ ,CHAL
S66 0170 IA 01 F8 LD A (CURSY)
567 0173 IC INC A
Se8 0174 IZ 01 F8 t.D (CURBY) .A
569 0177 AF XOR A



S70
571
S7z2
573
S74
575

S76
o977
578

580
581

586
587
5ies
ACTER
589
x~FQS8
590
S%1
o2
85723
594
o0

596

0178
O17E
017¢C
OL7F
o8
0182

0183
0186
0187
0188

0188 :

Qo18C
018D

1o

0193
2174
0197
198
0199

wi9C
0190
O19E
I F
D1A0

3z
aF
2A
FE
FS

cs

F1
D1
ct
E1
e

Qo

[}]
19

30

8C

o1

[xle]

[¥1a)

Al

F8
Fg

F8

01

CHAl:

CHAZ:

GETRE:

FOF
FOF
FOF
FOF
RET

(CUREX) A
C.A

A, (CURSY)
25

AF

BC
Z,SCROLM
EC

AF

NZ ,CHAZ
a

B.A
{CURSY) A
A, (CURSX)
A
{CURSX) A
AF

AF

WRMCHR

AF
DE

HL

1Ay = POSITION
3+C» = X FOSITION

i<B> = ¥ FOSITION

ABCIL CHAR

1< B2=Y-FOS,<Cr =



SYSTEM TECHNICAL MANUAL

598
599
£00

401
602
[-1ex3
&04
605

&0&
b0O7
&08
&0%
&lo
611
&s12
613
&14
615
&le
617
&18
619
&20
&2

622

TER-FOS

623
624
425
b2é
627

&IX
&34
&35
836
637

RITE CHARACTER

638
639
&40
&4
642
643
44
645
446

0ial
O1A%
01A3
01A4

Q1AS
O1AB
Q1AB
01RE
Q1RO
O1BZ

0184
OIR?
QO1BA
O1HD
OIEBE
Q1BF
Qico

01C1

01C4a
0O1Cs
a1ce
O1CH
O1CE
01CF
(43 373

wiD3

ES
DS
cs
FS

Ccb

Cb
€D
3E
€D
F1l

cD
IH
cD
(]

o1
E1

o7

[ )

3E
[y
3E
£n
AF
cD
ce

cD

EAD CHARACTER

547
448
&45
&S50
a5l
&52
&F3
&54
as535
656
as57
&58
&57

60
131

©iDs
01D8
010E
010D
Q1EQ
O1EL
QlE4

QLES
O1E89
OLET
O1EA
O1ED

OLFO
O1F1

3E
(w0
JE
€D
3D
co
c?

Zh
7D
E4q
cz
21

78
CD

ES

c2
[559
20
A

AS
QR
Ab

A3

4C
AQ
0z
Ab

Ab

A4

4ac
AO
02

)

[233

02
O3

04
Fe
[e2:3

04

04

F?

Q1
00

APPENDIX A

G D € — CHARACTER ~ MODE-DRIVER
{IN MIXED-MODE)

IRMCHR

i
SETCCA:

L
REACCA:

3
CALCHRz2

ENTRY: <A> = ASCII-CHARACTER
<B: = Y-POSITION
<G> = X-FOSITION

*#%4% WRITE CHARALCTER INTO CRT-RAM *%#%

FUSH HL
FUSH DE
FPUSH BC
FUSH AF
cALL CALCHR 3$CALCULATE CHARAC

CALL SETCU

CALL SETCCA $ SEND CHARACTER
LD A,WDAT+TYWORD+MOREFL

cAaLL OUTCHMD

POF AF 5 <A»=A8CII~CHARAC

CALL OUTFAR

LD A, (INVFLG) 1FETCH ATTRIBUT
CALL QUTFAR

FOF EBC

FOF DE

FOF HL

RET

CAtL SETMSK $SET LENGTH FOR W
LD ALFIGS

CALL ouTCMD

LD A2

CALL QUTFAR

XOR A

CALL. OUTFAR

RET

CALL SETMSK $SET LENGTH FOR R
LD A,FIGS

CALL ouTeMD

LD A2

CALL OUTFAR

DEC A

CALL OUTFAR

RET

LD HL . (§F1)

LD AL

OR H

JF NZ .CALCH1

LD HL.80 §Y#80 + X = <CEAD
LD AB §<B>= Y-POS

CcALL MULT

A-13



662 01F4 06 OO CALCH2: LD B0

667 VIF6 OF ADD HL,BC

bb4 OLIF7 22 00 F% LD {CEADL) ,HL

643 O1FA C9 RET

bbs H

&&67 OLFR EB CALCHL: EX DE, HL

468 OIFC 78 LD AR 1 LBx=Y-FOS

&6% O1FD 21 50 00 LD HL .80

670 0200 CD 68 04 CALL MULT 1Y * 80

&671 D203 19 ADD HL ,DE §+SF1lx + (Y*BO)=H

&72 0204 11 DO 07 LD DE . 25*B80

&73 0207 CD 8A OA CALL COMFDH

&74 0204 DA F4 O JF C,EALCH2

&7 OZ0D CD 71 0A CAi. L. SUBHD

&76 0210 CI F4 01 JF CALCHZ

&77 s

&78

&79

&80 ##%% CLEAR SCREEN %%

681 KWW

&8%

683 A

&84 0213 CD 87 0Z CALL SETCR sSET CURSOR IN HO

ME~POS.

6835 (0216 CD 20 02 cALL CLRL s CLEAR SCREEN

&8s 0219 CALL INITLA

aB87 0210 CALL SCROL 1 §SET FARTITION

688 QZ1IF RET

&8%

&0

651 0220 FE 20 LD AJWDAT+TYWORD+MOREFL
CALL QUTCMD
LD a, s SPACE~WRITE
calL OUTFAR
LD A, DEBH s FRONT GREEN- EBAC
cAaLL OUTFAR sCLERR ATTRIB.
RET

*%%% SCROLL SCREEN %###%

H W F WK e e W
SCROLM: LD HL, (SF1)
LD (CEADL) ,HL
CALL SETCU $BET CURSOR
CALL SETMSK $SET WORD-TRANSFE
709 H
710 023IC IE 4C LD A,FI6S $SET LENGTH (80-C
711 O23E CD A0 04 coLL ouTcHD 1FOR DELETE 1 LIN
3E 02 LD A2
ch f6 04 cALL CUTFAR
3E 4F LD A,80-1
CD A6 04 CALL OUTFAR
716 0248 AF XOR a
717 0Z4C CD A& 04 cALL OUTPAR
718 ;
719 024F CD 20 0% CALL CLRL :CLEAR LAST LINE
720 02SE 2A 00 F9 LD HL , (CEADL) :BET CURSOR
721 0255 CD €2 02 cALL SETCU
722 ;
723 0258 2A O3 F9 LD HLy (SF1)
724 02SE 11 50 GO LD DE .80 ;FOINTER + B0-CHA
725 025E 19 ADD HL, DE



SYSTEM TECHNICAL MANUAL

726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
74Z
744
745
746
747
748
749
730
731
ME
752
753

D NUMBER AND WORDS

754
795
756
757
798
759
760
761
762
763

QR5F

0262
0265
0266
0269

026C
026F
0270
0273
0276

0276
0279
wz27C
Q2Z7F
ozeo
0283
0285
0288

0289

028C
028F

0291
0294
0296
0299
0298
029€E
02A0
02A3

02A4

ED VAHLUES

764
7465
7864
767
768
769
770
771
772
773
774
775
776
777
778
779
780
Or
781
782
S0OR
787
784
785
786
787
788
789
NGTH OF

02RA6
OZAT
O2AB
D2ARE

2B1

02B2
0ZB4
Q2B7
0ZB8
QO2BEB
QZ2BE
ozc1

OZC2
azca
02C7

02CA
ozCD

02D0
02D3
02Ds
02ZD?

OZDA
QZ2DC

22

3a
an
cA
32

JA
3C
32
c3

21

22

AF
32
3E
32
co

Ccp

cD
3E

CcD
3E
1]
3E
cD
3E
cD
ce

3E

[33]
3E
cD
CD
ce

3E
cp
AF
b
CcD
CD
ce
IE
cD
3A

cp
3A

[>]

(%)
ce

3€
cp

o3

06

E8
06

OA

on
ba

00
03
07

OA
19
06

B2

A4
4c

A
[£)3
Ab
FF
AL
JF
A6

3R
AD
RE
AL
49
Ao
Ab
R6
49
Al
00

As
o1
Ab
az
Ab

740

F9

Fo

0z
F9

F&

F%
02

00
F9
F9
F9

Fe

02

02

04

04

04

(<23

04

04
04

04

04

04

04
F?

04
F9

o4

04

04

NITiA:

H
SETCR1

SETMSK:

CuHEM1:

§
SETCU:

3
SCROL1:

(8]

LD
DEC
JF
LD

LD
INC

JF

CALL

CALL
CALL
RET

LD
CALL
XOR
CaLL
CAaLL
CALL
RET

LD
CALL
Lo

CALL
LD

caLL

CALL
RET

LD
cALL

(SP1) ,HL
A, {LP12)
A

Z,INILO
(LP12) ,A

A, (LP22)
A
(LP22) A
SCROL 1

HL,O
(8F1) JHL
{SF2) ,HL
A
(LF22) ,A
A2S
(LF12) ,A

CuHOML

SETMSK
A,L,F1GS

ouTCMD
A2

QUTFAR
A, OFFH
OUTFAR
A, 3FH
OUTPAR

AMASK

ouUTCMD
ALOFFH
OUTFAR
OUTFAR

A,CURS
OUTCMD
A

OUTFAR
QUTFAR
OUTFAR

A,CURS
ouTCMD
A, (CEADL)

QUTFAR
A, (CEADH)

QUTFAR
A, (CDAD)
OUTPAR

A, PRAM+0
QUTCMD

APPENDIX A

$LENGTHY - 1

sLENGTHZ + 1

FWHOLE GRAFHIC HO
$SET DIRECTION AN

$DIR = 2
SLENGTH 16K WORD
$HIBH BYTE

1SET MASK TO STOR

sLOAD LOW BYTE

3 CURSOR HOME

$8ET CURSOR
$LOW BYTE OF CURS

$HIGH BYTE OF CUR
;FOSITON OF FIXEL

$SET START AND LE



N

0O2DF

QZEL
O2E4
O2E7

02E8
QOZEE
OZEE

Q2F1
QOZFZ

QZFS
02F7

()

21
cD
ce

22

AF

32

3E

32

Fo
04

00
F&
F9

Fo

3]

(3

3
INI1O:

LD
LD
CALL
RET
LD
LD

XOR
LD

LD
LD

B,8
HL,SF1
SENPAR

HL. 0
(8F1) L HL
(SF2) JHL

A
(LF22) (A

AZS
(LPL2) WA

SEROLL

$FAGE 1 AND PAGE

§START OF PAGE t
ILENGTH OF FRGE 2

$LENGTH OF FAGE 1
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812 H

813 H

8l4 i POWER UF FOUTINE

815 H

816 s

817 :

818 - H

817 0OZFD 3ZE QO 2 ! @ LEVELO: LD AL00

820 O2FF DI 0O ouT (ERRDIS; ,A FSWITCH O
N DIAGNOSTIC-LED

821 0301 3E 0O LD AGDCRES

822 0303 DI Al our (GDCCOM) A sRESET GD
c

823 H

824 0305 3E Q0 FROCHK: LD A FPROERR

825 0307.D3 00 ouT (ERRDIS) A $SWITCH O
N FROZESSOR-ERROR-LED

826 3

827 H

828 ] *##% SUMCHECK **%

B82% 3 T

830 H

831 i

832 CZ09 3IE 7E SUMCHK: LD A SUMERR

833 030B D3 OO out (ERRDIS) .~ $ SUMCHECK
—ERROR

834 030D AF XOR A

835 OZ0E Z1 Q0 00 LD HL,0

836 0311 11 00 20 LD DE, 2000H FROM-TEST
OVER 8k

837 0314 Bé6 SuMl: ADD AL (HL)

838 0315 23 INC HL

839 316 10 DEC E

840 0317 C2 14 O3 JF NZ, SUM1

841 OILA 1S DEC D

842 OB Cz 14 Q3 JP NZ . 8uM1

843 O31E Co QO ADD A0 \ V/

844 0320 0z 14 06 - JF NZ ,ENDLO e $JUMP IF
SUMCHECK ~ERROR : [§¥altd

845 ] A

846 : Mg

847 A

848 3 %%% RAM-TEST ##%

849 H E2 2 22

850 H

851 0323 3ZE FC RAMTST: LD A, MEMERR

852 0325 D3 Q0 auTt {ERRDIS) .A

853 0327 21 00 20 LD HL . 2000H

884 0I2p 06 QU LD B RAMEND

855 s

8546 H

857 032C 36 G5 LL124 LD {HL.) (OSSH 1 TEST BYTE SSH

838 O32E 23 INC HL

859 O3LF T4 AR LD (HL) (OAAH

860 0331 23 INC HL

861 03II2 7C LD A,H

862 0333 BB CF B

863 0334 Cz 2C 03 JF NZ.LL124 g MEMORY WRITE COM
PLETE &

864 0337 06 IF LD E,D1FH

865 H

Bhs O L1235 DEC HL

867 O LD ALH

868 O33R EG cF B §MEMORY READ COMFLETE 7

86% 03I3C CA 4F 03 JP Z..L126 3YES — NEXT TEST

870 O033F 7E LD A, (HL)



&

FLETE

890
8791
892
893
894
895
8%6
897
RROR
898
899
FOO
Q01
02
QO3
P04

Q340
0342
0345
0346
0347
0z49
34T

0F4F 2

OISO

035Z
0354
0355
0357
0358
0359
O35A

Q35D

O35F
Q360
0361
OT6Z
Q365
0F66
0368

O36E
036C
036D
O%&F
Q372

AR
14

55

06

36
23
36
23
7C
B8
£2

06

2B
7c
B8
CA
7E
FE
c2

ZB
7€
FE
CA
(053

00

AA

=55
14

AR
HF
14

2 O3

0%
06

CF

DEC
LD
CF
JF
JF

INC
LD

LD
INC
LD
INC
LD
CF
JF

LD

DEC
LD

aF
LD
cF
aF

DEC
CF

JF
JF

OnRH

NZ ,ENDLO

HL

A, (HL)

O55H

Z.LL125 ;JUMF IF Ok
ENDLD 3 JUMF IF ERROR

HL §<HL»= RAM START ADR.
B.RAMEND ;s RAM ENDADR, + 1

(HL) « OAAH

NZ ., LL127 iMEMORY WRITE COM

EJO1FH  3YES !

HL
AH
B -
Z,NEXT1 ;JuUmMF IF TEST COMPLETE
A, (HL)
QSSH
NZ,ENDLO sJUMP IF MEMORY-E
HL

AL (HL)Y

OAAH

Z,LL1z28

ENDLO
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08
F09
P10
211
1z
13
214
15

0375 3E
0377 D3

o377 31

INTER *##%

16

Q37C CD

ACTER'S

917
218
919
20
921

037F DB
0381 1F
0382 1F
0383 DA

FER EMFTY

522
923

0Z8s 3E
0388 DI

COMMAND

924
929
b
927
928
ATUS
25
930

©38A DE
038C 1F
038D b2
0370 DB

0392 FE
0374 €z

LER NOT O.K.

931
932
?EF3
34
I35

0297 DR
0399 1F
Q394 D%
05D DB

1111EVWY

936

Q39F CE

KEYHROARD

937

03FA1 C2

-TEST 0.k

9378
939
940
941
942
943
244
945
946
MS
947
948
949
950
951
952
953
954
ER
955
96

03R4 C3

O3A7 DE
03A7 1F
N3AA DO
QO3IAR DR
O03AD 16

O3AF O1
O3Bz OB
03BZ 78
O3E4 E1
03BS L2
0O3B8 15
QIR9 C2
OIBRC C3

Fe
DO

00

41

73

QG

41

41

8~
40

55

14

41

97
40

=

BF

41

40

FE

AF
n7

Fo

03

Ca

04

2 03

a3
03

b
]
H
3
NEXT1:

3
KEYTET:

H
KEY1:
H
KEYZ:

3
KEYZX:

¥
H
)
I

NvAL1:

INVALZ:
INVALI:

LD
ouT

LD

cALL

IN
RRA
RRA
JP

LD
ouT

IN
RR&
JE
IN

cF
IF

IN
RRA
JP
IN
BIT
JFE

JpP

A,KEYERR
(ERRDIS) .A

SF.8TK

INVAL1
A KEYSTA)

C.NEXT1
A0

(KEYCOM) , A
A, (KEYSTA)

NCKEY2
AL (KEYDAT)

SSH
NZ.ENDLO
A, (KEYSTA)

NC.KEY3
A (KEYDAT)

3.A
NZ.NEXT2 L’A A

ENDLO

A, (KEYSTA)
NC

A. (KEYDAT)
p,5
BC,4FEH
EC

A.B

c

NZ, INVALS
D

NZ, INVALZ
INVALL

APPENDIX A

#%% KEYEDARD-CONTROLLER-TEST #*#%

Nl L4

s##% SET STACK-FO

§GET INVALID CHAR

§WAIT IF INFUTBUF

5 SEND SELF-CHECK-

tGET SELF-TEST-ST

2 KEYBOARD—CONTROL

$GET COUNTRY-CODE
§E=0 ——— ERROR ON

s JUMF IF KEYBOARD

3 DUMMY READ !
sMULTIPLIER OF 10

[WALIT 10MS

tBET NEXT CHARACT

A-19



958

359 ]

G600 5

F&1 H

962 t  DMA-CONTROLLER 8237

a3 ]

64 i

965 H

Lo H

967 *##% DMA EQUATES ##¥

968 3 P T Y IR YT

49 H

970 i

71 0028 DMAST EQU 28H 1DMA-STATUS

{72 008 DMACOM EGU 28H 3 DMA—-COMMAND

f73 O0OZR DMAMO EQU 2ZEH 3 DMA~-MODE

974 002C DMAFF EQU 2CH 3 DMA-FIRST/LAST-FF

75 0024 C2AD EQU 24H 3 DMA—-CHANNAL 2 ADDRESS-BUFFER

976 0025 cz21C EQU 2 $ DMA-CHANNAL 2 BLOCKLENGTH

977 QOZO COAD EQU 20H s DMA-CHANNAL O ADDRESS-BUFFER

978 00ZA DMAMB EQU 2aH 3 DMA-START /STOF-CHANNAL

|75 Q02b C3AD EQU 2&H s DMA-CHANNAL 3 ADDRESS-BUFFER

8O Q027 C3TC EQU 27H : DMA-CHANNAL 3 BLOCKLENGTH

81 H

8L H

983 L]

984 3 ##% TEST OF DMA-CONTROLLER *%x

985 i

986 H

987 H

988 OIBF IE FR NEXT2: LD A, DMAERR

989 @3C1 D3 QO ouT (ERRDIS) ,A

990 03C3 DI 2D ouT (2DH) ,A tRESET DM
A

991 H

992 Q3ICS 3E 10 DMATS: LD Ry LOH

993 03C7 DI 28 ouT (DMACOM) (A

994 03C9 3E O LD A,00001011E

995 Q3CB D3 2B ouT (DMAMD) &

996 O3CD DE 28 IN A, (DMAST) sREAD STA
TUS

997 O3CF E6 OF AND OFH 3MUST BE
X0

998 0O3ID1 FE QO CF Q

99% 0O3DI {2 EE Q3 JF NZ .ERRDMA

1000 03Dé& 3k 535 LD a,55H

1001 0ZD8 DI 26 ouT (C3IAD) A

1002 0O3DA 3E AA LD A.OAAH

1003 03DC D3 z6 ouTt (C3AD) ,A

1004 O3IDE D3 Z2C ouTt (DMAFF) ,A

1005 O3EOC DB 26 IN A, (C3AD)

1006 O3E2 FE 55 CF G5H

1007 Q3E4 C2 EE 032 JF NZ ,ERRDMA

1008 O3ZE7 DE 26 IN AL (C3AD)

1009 O3E9 FE AA cF OAAH

1010 O3EER CAR F3 O3 JF Z,GDCINT

1011 H

1012 Q3IEE D3 2C ERRDMA: OUT (DMAFF) A

1013 O3F0 C3 14 Qs JF ENDLG

1014

1015 ]

A-20
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Liddng

1021
1022
1023
1G24

1025
1026
1027
1028

1029 OIF3 3E BE
1030 O3FS5 D3 00
1031 O3F7 21 00 F8

ROM OFBOCH T0

1032
1033
1034
1035
1036
1037
1038
CK
1039
1040
1041
1042
1043
1044
LIST
1045
1046
1047
Lo4g
1049
1050
10651
1052
SES IN
1O5F
1054
1085
1056
WAk
LOS7
1058
1059
1060
106t
1062
1063
1064
1065
104s
1067
NG
1068
1069
1070
1071
1072
1073
1074
1075

Q3FA
U3FER
QIFC
QO3FD
G400
040)

0404

0406
0307

D4OR
G400

[VES Re]
041z

0415
D417
041A
041€
O41F
HOR .
0421

0424
Q8za

0429
naze
(4 ZE

0431
0433
0436
bazg

O3B
Q43D

D440
0442

0445
0347
0445
O84E

OFFFFH
AF
77
2c
Cz FB 03
24
C2 Fr 03X
2E EB
32 OB F?
JE OO
D3 w1
z1 DO 04
06 08
Ch C& 04
3E oF
CD AG G4
IE 47
Ch AG 04
3E S0
DIR.
CD Re 04
3E 70
CD A0 04
21 DB o4
0s Q4
CD Ch 04
3E 4B
CD Ak 04
JE BF
CD v 04
3E CE
CDh As 04
3JE 72
CD #e& 04
3E 4o
nh Ag 04
AF
CO 94 4

APPENDIX A

INITIALISATION OF 7220

6D

H
5
8
GDCINT:

CLRRA:

]
INIT10:

*##% CLEAR GDC—RAM~-FARAMETER~ARRAY %%

LD
ouT
Lo

XOR
Lp
INC
JP
INC

LD

LD

Lo
our
LD

LD
ChLL

LD
caLL
b
CALL
LD

CALL

Lo
ChbL

LD
Lo
CaLL

[ 1]
CALL
LD
CALL

LD
CaLL

Lo
ALl

8]
CALL
XOR
CaLL

A,GDLERK
{ERRDIS) .A
HL , CURSX

A
(HLJ A
L

NZ.CLRRA

H
NZ ,CLRRA
A, OEBH

CINVFLG: A

AL BLCRES
(BDCCOM) (A
HL . INTFAR

By 08H
SENFAR

ALVSYNCHM
QuTCMD
ALFITCH
OUTCMD
A NRWAFL

OQUTPAR

A, FRAM+FRAMSA
ouTCMD

HL. FRHFAR
E,4
SENFAR

A CCHAR
ouTCEMD
A.8FH

OUTFRR

A.0CEH
DUTFAR

A.72H
OUTPHR

A, Z00M
uTCHMD

"
OUTFAZ

sCLEAR RAM (00) F

1SET BREEN OF El+

$RESET FARAMETER

1 SEND ParGMETER

tMASTERMODE

t# OF WORD-ADDRES

tLOAD PHRAMETER R

i# OF FARAMETER S

$DEFINE CURSOR

3 0UT COMMAND

tINIT CURSOR
s UNDERL ITNE BLINKI]

¢ ZOOM-FARCTOR = ©

A-21



1077

1078
1079
1080
1081

1082
1083
1084
00
1083
1086
i087
1088
1089
SEH
1090
1091
AH
1092
1093
1054
1095
109&
1097
1098

E~ERROR

1099
1100
1101

044E

0451
0454
0456

0459 .

O45E
045E

045F

0462
0464
0467
D46A
04aC
046F

0472
0473

E—-ERROR

1102
1103
1104
1105
RACTER
1106
1107
ORAAH
1108
1109
1110
1111
1112

A-22

0474
0479

047C

0478
481

0484
0485
0488
048y
48R
OR

048D
048F

0492
0494
0477

cD

CD
3E
CD

co

2F

CD

3E
co
cb
FE
c2

co
A7
cz2

CD
[my)

oo
co

47
cop
80
3C
c2

SE

cD

CcD
(53

c1
20
AQ

Ao

Ab

EO
AL
co
01
14

oo

B2
D3
A
A
co

co

14

e
24
=)z
AQ
DE

04

(<L}
04

04

s

02
01

04
04

04
o4

REEK R EREEKAKERFAREENA AR RAAARC R T A AR R G2 AR ARR NS B

3
H BDC-TEST
H
H
H
1
CALL CuUHOM1 $SET CURSOR TO OP
CALL SETCCA
LD A WDAT+TYWORD+MOREFL
CALL ouTcHD
8
LD ALO8H fWRITE CHARACTER
CaLL OUTFAR
CPL FWRITE ATTRIB. OA
CAL:L. QUTFAR
H
LD AL CURD s READ CURSOR
CALL OuTCHMD
CAL.L. INFAR FMUST EBE O1
CF 0l
JP NZ . ENDLO s CURBOR READ/WRIT
CALL INFAR
AND A
JF NZ . ENDLO s CURSOR READ/WRIT
i
CALL CUHOM1 §CURSOR - 1
CALL. REACCA
LD ALRDAT sREAD WRITTEN CHa
CALL ouTCMD
CAaLL INFAR sMUST RE SSH AND
LD B.A
CALL INFAR
ADD AR
INC A
JpP NZ ENDLO $CHARACTER READ/W

[

HIT20: LD
CALL

[
ChAL.L
JF

A +SCRER

MODCRT s CLEAR SCREEN
ALSTART :START DISFLAY
ouTCMD

INITTI $INIT OF 6DC FINI
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1128
1129
1130
1131
1132
1133
1134
1135
1136
FIFO
1137
1138
1139
1140

0494
043D
Q49F
04A0

04AF
04A5

04A6

TO FIFOQ

1141
114%
1143
1144
1145
1146
1147

1148
1149
1150
1151

V4R
O4AR

04AC
04AD
CG4AF
O4E1

04EB4
Q4BT

04ESs

co
D3
ce

cb

D3
ce

cDp

D3
ce

FS
DE

€6
cz

Fi
ce

F3

OR DATA READY

1152
1153

1154

Q4E7
[xE3 14
OA4BR

E NOT READY

1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1164

OABE
O4EF

04C0
0403
04CS

04Ce
04ac7
04CA
D4CR
0aco

DR
E&
CA

Fi
ce

CD
DE
ce

7E
cp
23
[x1-3

cz

AC

2

AC

Al

AD

A0
0z
AD

Al
01
B7

BS
Al

A6

Co

F FARAMETER-LIST

1167
1168
1169
1170
1171
1172

O4CF

94

04

04

04

o4

04

04

UTFPAZ:

b
OUTCMD:

H
QUTFAR:

i
FIFRDY:
FIFO10:

§
CEDATR:

CKDA1GO:

INFAR:

SENFAR:

APPENDIX A

##% SUBROUTINES OF GDC *##%

B IR F I AN

CALL
ouT
RET

CALL

auTt
RET

CALL

ouT
RET

PUSH
IN
AND
JF

FOF
RET

FUSH

IN
AND
JF

FOF
RET

CALL
IN
RET

LD
CALL
INC
DEC
JF

RET

FIFRDY
(GDCPAZ) .A
FIFRDY

(GDCCOM) (A

FIFRDY

(GDCFAR) A

AF

A, (BGDCSTA)
FIFULL

NZ . FIFO1Q

AF

AF

A, (GDCSTA)
DATRDY
Z.CKDALO

AF

CEDATR
A, (FIFD)

A, (HL)
OUTFAR

HL

B

NZ , SENFAR

sFUT A& COMMAND IN

FUT A FARAMETER

s READ GDC-STATUS

s JUMF IF FIFO FUL

;CHECK. AND WAIT F
$READ BDC-STATUS

$JUMF IF DATA-EBYT

sREAD FROM FIFO
s LOAD FARAMETER

1 OUTFUT FARAMETER

s LOOF UNTIL END O

A-23



1176

1177
1178
1179
1180

it181
1182
1183
1184
1185
1186
1187
1188
118%
1190
1191
1192
1193
1194
1195
11986
1197
1198
11599
1200
RCH
1201
RECH
1202
1203
ORCH
1204
RECH
1203
1206
ORDS/ROW
L207
1208
1209
1216
1211 04D9O
1212
12173
1214
1215
218

1217
PR
1218
1219
1220
1221
\z222

Z22

Q007
0006

DOOA

GODE
LEIR 0004
ORCH
1237 Q00F
RCH
1234 oZ80
1235 005G
ORDS/ROW
1236 0170
a7

A-24

GDC DATA ARRAY

HSYNC
HFF

HEF

VEYNC
VFF

VEFR

FIXEL
ADWFR

5
HSYNC
HEF

HEF

VBYNC
VFF

VEF

FIXEL
ADWFR

Al

IF FARBE-1

INITIALIZE FARAMETER OF GDC

WCLK=2.5 MHz FIXCLK = 20 MHZ
TWORD= 400 NS TDOT = S0 US
T-LINE = 42.00 US (F=23,80 KHZ)

T-FRAME= 17808 US (F=56,20 HZ)

TDISFH = 32,00 US

TDISFV = 16,8 MS

T-HBLANK = 10,00 US « BDC 2

T-VBANLE = 1008 US

EOU 3 $1.20 US ¢ HORIZONT. SYNC
EQU 3 $1,20 US ¢ " ~FRONT~FO
Equ 19 §7.60 US ¢ " =-BACK ~FO
EQU 12 1504 US : VERTICAL~SYNC
EOU & $252 US 1 * —FRONT-F
EQU 6 $252  US " ~BACK-FO
EQu 640 ' FIXEL/ROW

EQU FIXEL/8 132 US : ACTIVE DISPL. W
EQU 400 V16,8 M5 ¢ " LINES
ENDIF

17 FAREE

INITIALI7E FARAMETER OF GDC COLOR
WCLK=2.5 MHz PIXCLK = 20 MHZ
TWORD= 400 NS TDOT = S0 US
T-LINE = 41.20 US (F=24,27 KHZ)

T-FRAME= 17840 US (F=56.06 HI)

T-HBLANK = 10,00 US « 6DC )

T-VEANLK = 1008 US

Eou 7 12,80 US : HORIZONT. SYNC
EQU & $2,40 US 3 % -FRONT-FO
EQu 10 54,00 US 1 " -BACK -FO
EQU 8 $330 US : VERTICAL-SYNC
EQU 10 1412 US : " —FRONT-F
EQU 15 1618 US : " -BACK-FO
EQU 540 s PIXEL/ROW

EoU PIXEL/B ;32 US : ACTIVE DISFL. W
EOU 400 $16,8 MS LINES
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1238
123°
1240
1241
1242
M
1243
1244

SYNC-1)

1245
1244
1247
1248
1249
1250
1251
1252

04D0O

D4aD1
04Dz

04D3
04D4
04DS
04D6
04n7

0408 00 GO
D-FARTIOTION 1§

14

4E
08

15
09
CA
20
3D

1253 04DA FO
1254 O4DR 3F

AREA

1255 04DC 00 QO

1258

[

NTFAR:

H
L]
PRMFAR:

ENDIF

DEFE

DEFB
DEFR

DEFE
DEFB
DEFE
DEFE
DEFRB

DEFW

DEFE
DEFE

DEFW

APPENDIX A

RESMOF+MI XBAC+NOINTL+DRWRET+DYNRA

ADWPR~2
{VSYNC.AND.DOOOO111B) . SHL.5.0R. (H

(HFFP—1) . SHL. 2. OR. (VSYNC. SHR. 3)
HBF-1

VFP

- LOW. AL
VBP.SHL. 2, 0R. (.HIGH. AL)

o sSTART ADDRESS OF
OFOH sLENGTH OF DP 1
3FH s PART IS GRAFHIC
0 tDP 2
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1461 3

1262 H

1263 H #%% INIT TIMER 8253 *#x

12464 H

1265 H

1266 H

1267 H

1268 H #%#% TIMER 1 ##%%

1269 H L 222 2

1270 H

1271 H

1272 H

1273 H

1274 O4DE IE T2 INITTI: LD ALQLOLO00LOR ;COUNTER 1 ONE--SH
0T (MODE 1)

1275 04E0 D3 83 ouT (TIMMO) A

1276 Q4EZ 3E 20 LD AL32

1277 0O4E4 D3 81 ouTt (TIM1) A $MOND = 12,8 US

1278 H

1279 H

1280 i ke TIMER 2 ###

t281 H Nk N B

1282 5

1283 ]

1284 H *¥% TIMER Q %%

1285 A e AR

1286 3

1287 ¢

1268 H

1287 04ES 3E 3A [8) A 001110108 s COUNTER © HARDWA
RE TRIGGER STROR (MODE S»

1290 0O4E8 DI 87 ouT (TIMMD A

13291 O4ERA IE do (W) AL D46H FMOND FOR 15 SEC

1292 Q4EC DI BO- ouT (TIMQ) A sCLOCK=VSYNC (56,
) HZ )

1292 O4EE ZE OF LD ALO3H

1294 O4FQ D3 BO ouT (TIMO) A

1295 Q4F2 16 03 LD 0,3 SWALT ZooMs

1296 04F4 CD 95 Ol CALL TIMiCGO

1297 Q4F7 C3 FA 04 JP NEXTS

1298 H
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1301

1302
1303
1304
1305

1306
1307
1308
1309
1310
1311
12312
1313
1314
1315
1316
1317
1318
1319
200MS

1320
1321

1322

1323

1324
1325
1326

04FA
O4FC

O4FE
0500
0502
0505

0508
0S0R
050D
0S0E

0310
0511
0513
0515

0318

3E
D3

DB
FE
Ca
[25:3

21
36
23
36

23
36
e
cD

cz

DE
00

S0

80
w8
14

17
a3

Ds
zZC
03
(3

DE

0S5
06

Fa

()

05

APPENDIX A

TEST DF DISK-CONTROLLER 8272

[

H
NEXTSs

i
FLEXTS

H
LL140

LD
ouT

IN

A.FDCERR
(ERRDIS) A

A, (RDMST)
1000G000R
Z,LL140
ENDLO

$GET MAIN-STATUS
$MUST BE SOH

HL ,COMBLO

(HL) ,FDCSFE

HL

(HL) «110101108B  ;SRT= 6MS / HULT=

HL

(HL) (00101100  :HLT= 88BMS DMA

B O3H

SENBY1 i SEND BYTES TO FD

TST16

A-27



1331 '

1332 H

1333 ] #%#% LANGUAGE BOARD TEST (16 BIT FROCESSOR
Ty R

1334 f

1335 s

1336 H

1337 FEOQO CE8 ey QFEQOH

1338 FEQ1 SEB EQu QFEOLH

1339 FEOZ ADD8 EQU OFEO2H

1340 f

1341 FEO4 CE14 EQU QFEQ4H

1342 FEQS SE146 EQU OFEOSH

1343 FEOé ADD1& EQU QFEQ&H

1344 '

1345 El

1346 OS1E CD A7 O3 DIAG1&: CALL INVAL1

1347 OS1E 3E Of DIA1&4: LD AO1

1348 0520 32 Q1 F8 LD (CURSY) (A

1349 0523 AF XOR A

1350 0524 32 00 F8 LD (CURSX) , A

1351 0527 21 96 05 LD HL ,PHMES

1352 Q52A CD 5E 0A CALL DISPL

1353 H

13354 052D CD 13 O CALL KEY INF

1355 0530 FS PUSH AF

1356 0531 CD 24 01 CALL MODCRT

1357 0534 3E FF LD AL OFFH

1358 Q536 32 05 FE LD (8B1&) ,A

1359 0539 Fi FOP AF

1360 3

1361 053A X2 04 FE LD (CB16) .A

1362 053D FE 30 cP ar

1363 0OS3F CA SE 0S JF Z,PHASEO s MONITOR

1364 0542 FE 31 ce ‘1

1385 0544 CA 7R OS5 JF Z,PHASE1

13646 0547 FE 32 CF ‘

1367 0549 Ca 7D OS5 JF Z,FPHASER

1368 0O54C FE 33 CF "3

1369 054E CA SE 05 JF Z ,FPHASEQ

1370 0551 FE 34 CF ‘4

1371 0553 CA AC O JF Z,MONI

1372 H

1377 0556 3E 0OC DIAGE: LD A,QCH

1374 0558 CD 24 01 CALL MODCRT

1375 0SSE C3 1E 05 JF DIALG

1376 3

1377 0OSSE D3I DO FHASEO: OUT (FPROCCH) ,A

1378 0560 OO0 NOF

1379 0561 FA 05 FE LD A, (SB16)

1380 0564 A7 AND A

1381 0565 C2 71 05 JP NZ ,BRUN

1382 H

1383 05e8 21 RBe 05 GRUN: LD HL.,GODDST

1384 OS56ER CD SE 0A CALL DISFL

1385 0S6E C3 1E 0T JF DiAle

13B&6 H

1387 057t 21 DZ OS5 BRUN: LD HL ,BADSTA

1388 0574 CD SE 0A CALL DISFL

1389 077 C3 1E 05 JE DIAlS

1390 %

1391 0574 €3 80 05 FHASEL: JF PRJIUMF
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1392
1393
1394
1395
1396
1397
1398
1399
1400
RE #%%
1401
*%
1402
1403
1404
1405
1406
1407
1408
14079
1410
1411
1412
1413

1414
1415
T 1/0
1416
1417
1418
1419

1420

957D C3 70 06

F10C

0580
0583
0586
0589
058R

058E
0390
0592

0593

0596

0597
0598
0559
059A
0598
0590
059D
OS9E
059F
OTAD
0581
05A2
05Aa3
05A4
O5AS
05hab6
OSA7
0SAB
O5RF
05AA
OSAR
0SAC
QSAD
QSAE
OSAF
O3B0
05B1
05B2
O5R3
0SB4
05BS
05BS
05B7
0o3B8B
0SB?
OSBA

11
21
01
ED
C3

D3
b3
o0

Cc3

53
45
4c
435

43 .

54
20
S4
48
45
20
53
57
49
54
43
48
20
50
48
41
53
43
20
28
30
2D
32
29
20
20
iB
53
55
a3
43

oc
8E
o8
BO
oc

11

Fi
(e
Qo

Fi

Fi

i
PHASE2: JF

H
3
L]
L]
3
L]
1

APPENDIX A

STARTS

##% FROGRAM FOR SWITCH CONTROL TO 16 BIT SOFTWA

3
RAMTOF EQU

3
FRIUMFs LD

s .
PROGRA: DUT

HMES DEFB

GOODST DEFB

OF 1OCH

DE ,RAMTOP
HL ,FROGRA
BC,8
RAMTOP
(RAMSEL) ,A

{FROCCH) ,A
$CONTROL TO 16 BI

RAMTOP+5 $ENTRY POINT 8 BI

31, ‘SELECT THE SWITCH FHASE (O-2)

27, "SUCCESSFUL PROCESSOR SWITCH®



1azz2
1423

A-30

OTBE
OSEC
OSED
QTEE
OGEF

DTCO 3

05C1
nacz
0EC3
Qo5C4
05CS
0506
0SC7
oscs
0EC7
QSCHA
OSCE
0ScC
OSCD
0O5CE
OSCF
QSDO
11053
05Dz

52

BADSTA  DEFR

1. BAD EAD BAD



SYSTEM TECHNICAL MANUAL

1427

1428
1429
1430
1431

1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444

-TEST TILL S1i2K

1445
1448

QOSDE
OSEQ
O5E2
OSE4

0SE7
OSES

OSER
OSED
AS5FO0

O5F2
0EFS

SE 16 BIT

1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
OFF
1460
1361
1462
1463
1464

OSF7
OSFA
OSFC
OSFF
0602
0603
Q&046
Q608
Q60A

Q0D

Q&OF
0611

DR
Eé6
3E
cz

3E
DX

3E
32
2E

32
IE

32
D3
3A
32
A7
cz
3E
D3
C3

3E

D3
G3

13
02
FF
o6

EE
Q0

FF
os
20

[e2-3

FE

APPENDIX A

(REDESIGN-BOARD)

o1
32

04
DO
05
(433

oD
FF
00
70

EF

020
70

FE

FE

FE

FE

[

06

06

1465
1446
ECTED
1467
14468

0614

FE

1449

3
: TEST 8088
B
H
H
i
TST141  IN A, (BYSSTA)
AND 2
Lb A, OFFH
ap NZ ,TSTEND
' LD A,P1&ERR
ouT (ERRDIS) A
LD ALOFFH
LD (SB16) A
LD A0 5 (5B8)=9 THEN RAM
LD (588) A
LD A,'3 ILEVEL O TEST FHA
LD (CB16) A
out (PROCCH) ,A ISWITCH TO 16 BIT
LD A, (SBL6)
LD (SE@) .A 1STORE STATUSFLAG
AND A §CHECK, STATUS
JF NZ ,ENDLOZ 1dMP IF NOT ©
TSTEND: LD A,DIACOM
out (ERRDIS) ,A
P STARTS
5
3
H
ENDLOZ1 LD A, OEFH $SWITCH DIAG-LED
our (ERRDIS) A sLED~8
JF STARTS
:
ENDLO: JR $ s LEVELO-ERROR DET

A-37



A-32

o

o7

Qe

062G 21 06

062 CD A8
O6ZE 21 10

N&EE0
06373
DEHES
0658

Q652 16

0658
0658
065C
065D
065E
VESF
0660
a6l
0662z 4E
0563 4F
Opsa T4
0665 20
0686 52
Dea6T7 A5
0668 41
0669 44
066 59
668 20
066C 28
0aeD 43
GoGE 52
066F 29

F8

F8
E8
Q7
FB

Oa

F8
=13
QA

501

0é
[<1:3

o1

T e ae
m
n
=

LL141

REST2:

REST3:

t
NOTRM:

#%% RESET DISKE-DRIVE O *x%

HL , FARAME
(HL) (FDERE

(HL} A sUNIT = @

(HL) L 000H s TRACE = O

HL

(HL) (JOO1H $BECTOR = 1
HL , FARAME

DE.RESULT

FDCDR1 - jRESTORE

HL RESULT

A, (HL) $GET RESULT

NC.REST3 1600D STATUS
A, taH
(CURSY) (A
A
(CURSX) . &
HL , NOTRM
DISFL

KEY INF
NEWL
WZ,RESTZ
LL141

A SCRER
MODCRT

22.°'DISK A: NOT READY (CR)



SYSTEM TECHNICAL MANUAL

1517
1518
1519
1520
1521
1522
1523
1524
T 0O
1525
1526
1527

0670
0671
0674
0676
Q679
Q678

FE
[>2)

Ca
3£
Ccp

1B

AS
00
16

o1

0A

[o2-3

1528
1529
1530
1531

1532
1533
1534

0&7E

AD A TRACK)

1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549

1550
1553
1552

OOH %%

1553
1554
1555
1556

1597
1558
1559
1560
15618
1962
1563
1564
1565
1566
1547
1568
OR
1569
SSAGE
1570
1571
1572
1573
1574
1573
1576
1577
SSAGE
1578
1579
1580

0681
0687
1684
0683
06864
0688

0689

Q68H
068C
Q&8E
Q68F
0691
Q672
0694
06?7

06FA
0V&FR

D6FE
Oafl
06A4
V6RT7
CoAA
QeAR
Q6AD
0&6BO
[2:3:3 %
O6BZ
O&B4
O&B7
Q&aBA
[x2-3:15)
06C0
0601
06C2
0&6C4
0&aC7
[s2-1n02)

06CD

21

36
23

23

36

23
36
3
Ib
36
1

22

AF
32

21
11
Ccp
21

E&
CaA
23
7E
E&
Cz

co

21
34
7E
FE
c2
cD

c3

Qb

00

Q0

Qo
40

00
QE

iy

06
10
£

10

Co
Co
24
BD
FF

PE

[¢12]
€
FF

0E

F8

20
Fg8

F8

F8
F8
07
F8

Oa

F8

06
09

F8

'
5
STARTS: EI

CALL KYLOOK

CF ODH
JF Z,MONIT
LD A0

CALL REST

APPENDIX A

ey

3RESTORE DISK UNI

SYSTEM LOADER

[

3

SLOAD LD HL ,FARAME
LD (HL) ,FRTRK
INC HL .
INC HL -
INC HL
LD (HL) {O00H
INC HL
LD (HL) (000K
HE HL
LD (HL) ,001H
INC HL
LD (HL) , 00G0H
LNC HL
LD (HL) ,40H
LD HL, 2000H
Lb (FARAME+8) HL

SLOADS XOR

A
LD (RETRY) ,A
3
SLOADS LD HL , PARAME
LD DE.RESULT
CALL FDCDR1
LD HL \RESUL.T
LD Ay (HL)
AND QCOH
JF Z.SLOAD?
INC HL
LD Ao (HL)
AND O24H
JF NZ .5LOADS
coaLL DISSTA _
JF SLOADS
§
SLOAD8 LD HL,RETRY
INC (HL)
LD A, (HL)
CP QOAH
JE NZ,SLOADS
CaALL DISSTA
JF SLOADS
SLOAD7 LD HL , (FARAME+8)

§SET FUNCTION (RE

JUNIT = 0
1 TRACK = O
$SECTOR = 1
{HEAD = O

$DENSITY = DOUELE

5 DMA ADDRESS=2000

*%#% LOAD 12K FROM TRACK O SECTOR 1 TO MEMORY 10

$SET RETRY-COUNTE

sREAD TRACK

sJUMF IF OK

s JUMF IF DATA-ERR
¢ DISFLAY ERROR-ME

$TRY IT AGRIN

$RETRY
:DISFLAY ERROR-ME

$RETRY

A-33



1581 06DO

1582

1587 0&6D3
RESS

1584 06D4

1585 06DS

1586 0&D7
PROGRAM

1987 0&DA
ESS

1588 Q6DD

1589 Q&EQ

1590 0O&E1

1591

1592 CeE4

1593 O&E7

1594 O&ER
M 2.2

1595 O&LED

1594 Q&F0

1597 Q6F3
M 3.0

1598 0&Fa

1599 Q6FF

1600 Q6FC

1601 O&FF

1602

1603 070z

1604 0704

16050 0708

1806 709

1407 07200

1608 Q070D
ERROR

1609

1610 0710

1611 0712

TWARE
1612 Q715
1613
1614 0718
1615 0718
talée
16817 O71E
1618
161%
Lal0
o621
1622
16273
lass
1625
1eis
1627
1628
162%
1630
1631 073D
1632 0740
1630
1634 0742
1635 0743
1636 0744

1637 0745
1638 0746
1639 0747
1640 0749
1a4l
1642
1643

A-34

19

7C
FE
(=)

22

21
34
c3

11
co
cA

11
co
ca

11
[}
CA
C3

00

S0
E4

OE

=31

F?

06
Fa
F8
06
Q7
07
20
o7
Q7
20
07
a7
07
07

FE

05

a7

3
SLOAD?

i
8LOADA:

1
SLOADE:

NO1&:

H
SLOADC:
SLOADD:
SLZ:

sL3:

CHECKI:

3
CHECK I

LD

ADD

LD
CP
JF

LD

LD
INC
JF

LD
CAl-L
JF

LD
CAaLL
JF

LD
CaLL

aF

IN
AND
JF
LD
AND
JFP

LD
LD

JF

LD
JP

L.D
CF
RET
INC
INC
DJINZ
RET

DE, 1000H
HL .PE

AH
0OSOH
Z,8L0ADA

(PARAME+8) (HL

HL , PARAME+4
(HL)
SLOADS

DE, IDENT1
CHECKI
Z,2000H

DE.IDENT3
CHECEI
Z.2000H

DE, IDENT2
CHECKEI
Z,SLOADE
SLOADD

AL (SYSETA)

2
NZ.ND16
A, (BBB)

A
NZ.NO1&

A, 2

(CE16) (A
FRJUMP

HLJMESN1&
sL2

HL .SLMESS
Fa18H
(CURSY) A
]
(CURSX) A

STARTS

HL . 2003H
B.7

A, (DE)
¢HL)
NZ

DE

HL
CHECH 1

s UPDATED LOAD-ADD

3 JUMF TO EXECUTE

sSET NEW DMA—-ADDR

3 TRACK#H# + 1

§READ NEXT TRACK

$8-BIT-SYSTEM (CF

$B-BIT-SYSTEM (CF

5 16=BIT-SYSTEM
§ OTHER SOFTWARE

tJIMP IF NO 16 BIT

:16 BIT PROCESSOR

tCOMMAND EXEC SOF

sCONTOL TO 16 EBIT



SYSTEM TECHNICAL MANUAL

1644

1645

1adés

0744
Q748

0740

074D
074E
O74F
Q750
0751
0752
0753
0754
QG759
0756
O757
0758
Q759
075A
Q758
Q7S¢
Q73D
075E
O79F
0760
07461

VG2 3
Q763 3

07464
Q765
0766
Q767
Q768

Q767 2

O76R
O76R
076C
076D
O756E
076F
Q0770
0771
0772
0773
0774
0775
774
777
0778
0779
Q77A
0778
O77¢C
Q77D
077E
O77F

0780 2

0781
0782
Q783
Q784
0785
0786
787
0788
07ev
078A

20

SLMESS

MESN1&

DEFE

DEFE

DEFB

APPENDIX A

23, A: MOUNT 0.8. DISK (CR)

43, 16 BIT NOT IMFLEMENMTED.

TRY 8 BIT 0O.S.

DISK

(CR) *

A-35



1647

1648

1649

A-36

078k
078C
078D
O78E
Q78F
0790
Q791
0752
0793
0794
0795
Q796
0797
0798
ar7ss
07%A
G798
079C
079D
077k
Q79F
Q7RO
o7Aal
0O7A2
07RZ
Q7A4
Q7AS
O7A6
O7AT7

IDENT1 DEFE

IDENTZ DEFE

IDENT3 DEFFE

CPM 2,2

16BIT

CPM 3.0°
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1655

1656
1657
1658
1657

1660

1661

1462 0748 22 OF FB8
L.OCK.-ADDRESS

1663 OTAB EB

1664 O7AC 22 04 F8
t—ADDRESS

1665 G74F EE

1666 Q7BU JE

1667

1668

1669

1670

1671

1672 07

1673 07C0 FE 4A

1474 07C2 CA 4C 08

1675 07C5 FE 4D

1676 07C7 CA 6E €8

1677 O7CA FE 04

1678 07CC Chi CE 08

1679 O7CF FE 42

1680 07D CA 9F 08

1681 07D4 23

1682 0705 23

1683 07De 23

1684 O7D? TE

16485 07D8 Fo 80

1686 07DA 2A 04 F8

te87 07DD 77

1688 G7DE C%

APPENDIX A

DECIDE WHAT FUNCTION IS TQ DO

i
FDCDR1

EX
LD

EX
LD
CF

CF
JF
CF
JF
CF
JF
CF
JFP
CF
JP

JF
INC
INC
INC
LD
OR
LD
Lo
RET

(FARADR) (HL

DE . HL
(RESADR) «HL

DE, L.

A, (HL)
FDCWD

Z JWRDAT L
FDCRD
Z.RDDAT1
FDCRE

Z ,RECAL1
FDCRID
Z,RDSID1L
FDCFT

Z . WRFOR1
FDCSEN

2 ,DRIVES
FRTRK

2 \READTR
HL

HL

HL.

Ay HL
0BOH

HL. . (RESADK)
CHL) WA

'3 SAVE FARAMETER—E

1 SAVE RESULT-BLOC

$GET FUNCTION
TWRITE DATA

iREAD DATA

:RECAL IBRATE
sREAD 1D

1FORMAT # TRACK
$GET SENSE-STATUS

$READ A TRACK.

1BET UNIT

& INVALID COMMAND
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1674

IR AN KRN N

1695

14696

1697

14698
AN NI NN R

1699

1700

1701

170z

1703

1704

1705 ©7DF CD CC 08

1706 O7EZ CD 92 09

1707 OQFES 06 Q%

1708 O7E? LD 11 09
c

1709 O7EA 06 OF

1710 O7EC CD 2E 09

1711 Q7EF C%

171%

1718

t717

1718

1719

1720

1724

1725 O7F0 CD CC o8

1726 O7F3 CD 92 0%

1727 O7F& 06 09

1728 O7F8 CD 11 09
[

1729 Q7FR 06 07

1730 O7FD CD 2B 0%

1731 0800 C9

1738

A-38

WRITE DATA

e we e a wn ne

#%#% FUNCTION/DENSITY *%%
BN H KW NR

RDAT1: CALL FUBLE
CALL DMA1 FACTIVATE DMA
LD B, 00%H
CALL SENDE1 :SEND BYTES TO FD
LD B,OO7H
CALL GETEY1 s GET STATUS-BYJES
RET

IEEETE]

F&mD DATA

i

RDDAT1: CALL FUBLK
CALL DMAL sACTIVATE DMA
LD E, QO9H
CalL SENDE1 s SENMD BYTES TOQO FD
LD E,0Q07H
CALL GETHY1 sGET STATUS-BYTES
RET
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1730

1737
1738
1732
1740

1741
1742
1743
1744
1745
1748
1747
1748
174%
1750
1751
1752
1753
1754
1755
175
17%7
1758
1759

RRUFT-STAHTUS

1760
1761
1762
1763
1764
1765

0801

0804
0807
8o
[&1:1e) 23
QBOE
0811
0812
081S
0Blo
og1isg
[81=38 ]
0gin
J81F

OBZE
0824
08zé
0g28

0828
0BZE

ATE-COMMAND

1766
1767
17468
1769
1770
1771
1772
1773
1774
1775
1776

0830
0832
0835
0ga38
0839
0830
083D
083F

084z
0844

€D

cp
IE
D3
11
2R

cp

D3
Go
co

co

3E

D3
11
2A
|54
co
7E
D3
CD

3E
D3

STATUS-COMMAND
1777 0B4& L&
1778 0848 CD
1779 oB4B €9

1780

71
OF

o3
w2

08
51
(674
71
Q7
51
03
02
71

51
87

08
51
02
ZB

09

on
F8

o9

09

0o

F8

09

0%

APPENDIX A

3
5 RECALIBRATE
i
]
3
)
RECAL1: CALL DMON $SWITCH DISC-MOTOR ON
L}
CALL FDCRD}
LD A,FDCSEE 1 SEEK.-COMMAND
ouT (FDCWR) A
LD DE . UFARAM
LD HL , (FARADRK)
ADD HL . DE
cAaLL FDCRD1
LD A, (HL) ;GET UNILTY
our (FDCWR) .A
CALL FDCRD1
LD ALD04H 3 TRACK
ouT (FDCWR) A
[ FDCIM
3
Lo ALFDCSIS 1 SENSINTE
aut (FDCWR) ,A
LE B,2
CAlL GETBY1
H
CALL FDCRD1
Lp A FDCRE tRECAL 1BR
ouTt {FDCWR) yA
LD DE , UFARAM
LD HL . (FARADR)
ADD HL ,DE
CALL FDCRD1
LD A, (HLY  3BET UNIT
out (FDCWR) 4A
CALL FDCINt
]
LD A.FDCSIS
ouTt (FDCWR) (A $SENSE INTERRUFT—
LD EB.002H
CAaLL GETRY1
RET

A-39



1784

17835
1786
1787
1788

1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1goi
180
1803
1804
1805
1806
1807
1808
1809

1810
1811
1812
1813
18914
1815
1814
1817

A-40

094C
084
0850
0833
0854

0857
0858
085E
085E

0BSF
08s0
0863
0865
0868
0864
0B&D

FD
21
FD
77

23
FD
FD
led

77
Ccb
&
[539)
06
cn
ce

64

7E

46
7E

a4
Q2
Q1
07

P

0L F8
Fa
()

03
06

09

0

3

READ ID

#%% FUNCTION/DENSITY ###%
IR RARE

8
RDSID1:

*#x# UNIT/HEAD
N R RN

INC
LD
LD
OR

[ )
cALL

CALL
LD
CALL
RET

I, (FARADR)

HL , COMELO

A, (1Y+0) $BET FUNCTION
(HL) LA (FILL COMBLO
L2l

HL INEXT COMELO
B, (Iv+3) JGET UNIT

AL (IY+6) tGET HEAD

B $COMBINE WITH UNI
(HLY LA $FILL COMBLD
SEEK1

B, 002H

SENBY1 ;SEND BYTES TO FDC
B,007H

GETEY1 ;BET STATUS-BYTES
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1
1833
1834
1835
TION
1836
EBLO
1837
1838
1829
1840
1841
1842
1843
1844
1845
1840

1847
1848
1849
1850
1851
185
1853
1854
1855
DOUBLE
1854
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
18468
18a%
1870
1871
DOWEBLE
1872
1873
1874
187%
18746
1877
1878
1879
1880
1881
1882

1883
1984
1885
i8Bs

OB6E
0B&E
0872
0875

0878

0879
0876
ag7n
B8O

waa1

=1
0g83

088%
0886

«ge8
o887

VBBE
088cC
OB8E
0a91
0894
0894

0899
[1=54°)
089E

FD
21
FD

77

23
FD
FD
j=[a

77

26 02 F8
17 F8
7E QO

46 03
7E 06

ES
44 0%
P2 09
&
11 0%

o7
2B 0%

£ e av e woan we

APPENDIX A
FORMAT A TRACK
*%% FUNCTION/DENSITY ###%
XRIRRRRRE A ENRR
RFOR1:
LD 1Y, (FARADR)
LD HL , COMELO
LD Ay (IY+0) $GET FUNC
LD (HL) A sFILL Ccom
*%% UNIT/HEAD *%*
L
INC HL sNEXT COMELO
LD B, (I¥Y+3) sBET UNIT
LD A, (1Y+6) 3GET HEAD
Ok B sCOMEBINE WITH UNI
LD (HL) ,A sFILL COMEBLO
*EE N RrW
*
INC HL $NEXT COMBLOD
LD (HLY , 002ZH sFILL COMBLO FOR
P I
*%
INC HL sNEXT COMBLO
LD (HL) FDCEOT sFILL COMBLO
*% SFL %%
xXE
INC HL s NEXT COMBLO
LD (HL) , OS0H sFILL COMBLO FOR
*%K D x#%
INC HL COMBLO
LD (HL) ,OESH COMBLO
caLL SEEK1
CALL DMA1 $ACTIVATE DMA
LD B.006H
CALL SENDE1 s SEND BYTES TO FD
LD B 007H
CALL GETEY1 §BET STATUS-BYTES
RET

A41



1890

1891
1892
1893
1894

1895
18986
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1?11
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923

1924
1925
pcC
1926
1927
1928
1929

08%F CD

08A2 ZA
08A5 3E
0BA7 DI
NBAT 11
Q8AEC 19
0BAD 7E
O8AE D3
08B0 23
o08B1 7€
0882 D3
O8E4 3E
OBRo DI
OBERB 3E
08BA D3
08BC 3E
O8BE D3
08CO 06
08c2 CcD

0acs o0s
08C7 CD

08CA C%

cc o8

0z F8

ZB
08 00

26
FF
27
oF
27
03
2a
09
11 09

07
2B 09

1930
1931
1932
1933

1934
1935
1936
1937

A42

08CB C9

s 00 wn wn ae Wi J]ws ks e ar

READ A TRACK

EADTR: CALL

FUBLK

#%% ACTIVATE DMA *#%

RS 21222 22 )
LD HL , (PARADR)
LD A,010001118
out (DMAMO) , A
LD DE , ALFARA
ADD HL . DE
LD A, (HL)
out (C3AD) A
INC HL
LD A, (HL)
out (C3AD) ,A
LD A, OFFH
out (C3TC) .A
LD A,OFH
out (C3TC) A
LD A3
out (DMAMB) , A
LD B,09
cALL SENDB1
LD B,07
cALL GETBY1
RET

sWRITE MEMORY
;OUT MODE

sENABLE CH O

s GEND BYTES TO FD

$6ET BYTES FROM F

SENSE DRIVE STATUS

i
DRIVES RET
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1941

i942
1943
1944
1945

1944
1947
1948
1949
1950
1951
1952
1953
19%4
1955
1936
1957
1958
1959
1960
1961
1962

1963
19464
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
197&
1977
1978
1979
1980
1781
1982
19683
1984
1985
198&
1987
1988
1989
1990
.1991
1992
1993
1994
1995
1996
1997
1998
1999
DOUBLE
2000
2001
002

ogacce
o8D0
a8D3
08Dhs6

08D7
ogp8
08DE
08bE

GBDF

0BEQ
UBE1
OBE4

OBES
OBE&
08ET
08EA
OBEE

08EC
OBED
08F0

D8F 1
08F2

FD
21
FD
77

23
FD
FD
EBO

FD
77

z
FD
OF
OF
77

23
FD
77

23
36

2"
17
7E

46
7E

7€

7E

7E

oz

02 F8
F8
00

03
(23

04

[¢1)

05

2t we a1 we av ms - ar ue an e Ypor w wr mn ms am an e

P

APPENDIX A

FUNCTION-BLOCK

UBLK3

21

E32

FREFARE FUNCTION-BLOCK FOR FDC (8272)

LD
LD
LD
Lo

UNIT/HEAD
L L

INC
LD
LD
2133

LD

INC
LD
LD

INC
LD
RRCA
RRCA
LD

INC
LD
[ 8]

INC
LD

EOT #%%

1Y, (PARADR}
HL,COMELO
A (TY+O)
(HLY , A

ke

HL
B, (IV+3)
A, (IY+6)
B

(HL) ,A

HL
A, (IY+4)
(HL) ,A

HL
A, (IY+&)

(HL) ,A

HL
AL (1IY+5)
(HL?Y A

HL
(HL) ;002H

yGET FUNCTION
sFILL COMBLO

§NEXT COMBLO-ADR.
$GET UNIT
$GET HEAD
sCOMBINE WITH UNI

sFILL COMBLO

¢NEXT COMBLO-ADR.
$GET CYLINDER
JFILL COMBLO

$NEXT COMBLO-ADR
$GET HEAD

sFILL COMBLO

$NEXT COMBLO-ADR.
$GET SECTOR
sFILL COMBLO

$NEXT COMBLO-ADR.
JFILL COMBLEO FOR

A43



2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

A44

08F4
OBFS

0BF 7
0BF8
OBFA
OBFR
OBFD
QF00

23
36

23
3&
23
36
co
ce

o8

FF
a4

0e

L157 INC

LD

HL
(HL) ,FDCEQT

*#x% GFL/DTL #%x

EX A2 L2

HL.
(HL) , 02AH
HL
(HL) , OFFH
SEEK1

§NEXT COMBL.O-ADR.
3 FILLCOMBLO

§NEXT COMBLO-ADR.
3 6FL. FOR DOUEBLE

sDTL FOR DOUBLE
§ SEEK TRACK
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2023

2024
2025
2026
2027
2028

2029
Z030
2031
R ON
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

0701

0904
0907
0704
QFOR
00D
090E
o310

21
Ccp
7E
DI
23
10
ce

38

17
71

S1

F7

0?

F8
09

204z
2043
2044
2045
2046

2047
2048
2049
R ON
2030
51
2052
2053
2054
2055
2058
2057
2058
2059
2060
2061
2062

0511

0914
017
078
O51R
ngic
DIIE
QUILF
092y
0924
0925
0927
VFZA

CD 7

21
S
cD
7E
D3
“3
10
cp
7E
D3
cD
ce

we

F8

0e

0%

APPENDIX A

[PV,

SEND COMMAND-BYTES 7O FDC
B = NUMBER OF BYTES TO SEND

3
3
SENBY1:

LL17S

CALL

LD
CALL
LD
ouT
INC
DINZ
RET

DMON

HL ,COMBLO
FDCRD1

A, (HL)
(FDCWR) «A
HL

LL175

1SWITCH DISK-MOTD

$WALT UNTIL READY

¥SEND BYTE TO FDC

PR

SEND COMMAND-BYTES TO FDC WITH DMA REQUIRED
B = NUMBER OF BYTES TO SEND

wwan e e

3

SENDBi:

L1727

CALL

LD
DEC
cALL
LD
ouTt
INC
DJINZ
CALL
LD
out
CALL
RET

DMON
HL ,COMBLO
B

FDCRD1

A, (HL)
(FRCWR) A
HL

LL177
FDCRD1

A (HL)
(FDCWR) (A
DMAO1

§SWITCH DISK-MOTQ

JWAIT UNTIL READY

4 SEND BYTE TO FDC

18SEND LAST BYTE

A45



2066 3

2067 §

2068 ¢ GET STATUS BYTES FROM FDC

2069 3 B = NUMBER OF BYTES

2070 3

2071 s

2072 H

2073 i

2074 0928 24 04 FB BETBY1 LD HL , (RESADR) $BET RESULT-BLOCK
-ADR.

2075 0R2E CD 7€ Q09 179 cAaLL FDCRD2

2076 0931 DB 5) IN A, (FDCRA) 3 READ STATUS

2077 0933 77 LD {HL) A $ SAVE RESULT-BLOC
K

2078 0934 23 INC HL

2079 0935 10 F7 DJINZ LL179

2080 0937 C9 RET

zo81 :

2082 H

2083 H

2084 L

2085 3

2086 3 *## DISC-MOTOR-ON #%x

2087 H

2088 H

2089

2090

2091 0938 DB 13 DMON: IN A, (BYSSTA) $ TEST IF MOTOR ON

2092 093A 1F RRA

2093 O93B D3 L4 aur (MON) ,A sSWITCH DISK MOTO
R ON

2084 0930 DO RET NG JRETURN IF MOTOR
18 ALREMDY UKW

2095 O93E lo 0A (W] D.10 SWAIT 1 SEC

2096 0940 CD 95 O/ cAaLL TIML0OQ

2097 0943 C9 RET

2098 :

2099 3

2100 H

2101 H

2102 H

2103 5 SEEK SPECIFIED TRACK

2104 H

2105 H

2106 H

2107 ]

2108 0944 CD 71 09 SEEK1 CAaLL FDCRD1

2109 0947 3E OF LD A FDCSEE

2110 9479 DI St ) auTt (FDCWR) .A ; SEND COMMAND

2111 0348 11 O3 00 LD DE LFARAM

2118 OF4E Q2 F8 LD HL. . (FARADR)

2113 0951 ADD HL ,DE

2114 0932 CD 71 09 CALL FDCRD1

118 0935 JE LD Ay (HL)  3GET UNIT

#lle 0956 DI St our {FDCWR) . A $SEND UNIT

X117 0538 L2 INC HL

2118 0F5F 71 0% CALL FDCRD1

£11% UREC . LD A (HL)  $BET TRAGK

2120 OIBD D3 51 ouT (FDCWR) ,& $ SEND TRACK

£12) O9SF CD §7 0% CrLL FDCIN1  ;WAIT FOR INTERRUFT

2122 - LD R,FDCSIS

F123 0%e4 D3 0 aut (FDCWR) , A i SEND COMMAND

2124 O¥e6 UD /C 0% CALL FDCRDZ

2125 096% DR S1 IN A, (FDCRA) $BET STATUS

2136 UReR LD 70 09 CaLL FDCRD2

£127 O95E DR 51 IN &. (FDCRA)

2128 0970 C% RET

2129 L}

A46
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2133

2134
2135
2136
2137

2138
2139
2140
2141
2142

2143
2144

0971
0973
0774

oR77
oe78

NO INFO

2145
Z146
2147
2148

7B

DB

D2

17
DA

30

71

71

09

(el

2149
2150
151
2152

2153
2154

2155 0¥7C DB S50
2156 O97E 17

EADY TO BE READ

2157
2158
2159
2160
2161
2162
2163

URTF
0982
0983
0986

Dz
17
D2
ce

7c

7C

s

09

2164
21635
21686
2167

2168
a?
2170

2171
2172
UFrT
2173
2174
2175
2176

0987

3987
08B

UFBE
0991

0B

Ea
Gk
cD
i)

APPENDIX A

WAIT UNTIL FDC IS READY TO BE WRITE

3

FDCRDP1: IN A, (FDCST) $GET MAINSTATUS
RLA
JP NC,FDCRD1 sJUMF IF NOT READ
RLA
JP C,FDCRDI 1JUMP IF FDC WANT
RET

3

¥

i *

H WAIT UNTIL FDC IS8 READY TO BE READ

]

3

§

FDCRD2: IN A, (FDCST) s GET MAINSTATUS
RLA 1 TEST IF FDC IS R
JF NC ,FDCRDZ2
RLA
JP NC,FDCRD2
RET

3

WAIT UNTIL FDC HAS BEEN INTERRUFTED

H

§

FDCING  IN A, (SYSSTA) sBET SYSTEM-STATU
AND FDCIN $MASK FOR FDC-INT
JF Z,FDRCIN 3 IF INTRR

FDC1: CALL FDCRD1
RET

A47



2180

2181
2182
2183
2184

2185
2186
2187

2188
2189
2190
Z2191

2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
22085
2206
2207
2208
2209
2210
2211

AT

>0 @ N R ) e

G L il L G4 0 U R B RIS RS R B MR

O R I RN S IS

PRI BRI R R R R RE RI B R R B3 B3 RERIRIRI MR
doby B3R R R RY RS A B B MM R BRI e B

b3 b

2249
2250

2251

A48

OO3F

Q07F
OOFF

0992
0995
0996
o997
099A
099C
a?9F
OPA1
QA3
0?A4
O%hs
OPA?
OFAR
OFAB
O9AD
QFHE
QFAF
0F81
[NL4:13
OIBGS
OFE7
OREB?

OFRC 3

O9BE

7 o0ece

a9C3

09Cs

Q9Cce
OFCA
O9CH
0?CD
QDO
09D2
03D4
aD6
09D?
0FDE
09DD
O9DE
OFEQ
OIER
OPE4

WeFa

VeF8
OFF 4
O9FR
ORFC

DB
17
DA
DE
E&
Ck
D3
3E
D3

D&
17
D8
C3

9F
04

o8

43

08

248

28

OF
[8)2]
C3
3F
27
oD
07
o2

00

01

F8

F8

09

09

F8

09
00
FB8

ACTIVATE DMA—CHANNEL O FOR FLEX

'
DMAID

DMADAS
DMADAD
;
;
3
D

MA1

LL1B4
LLi8S

LLi18s

Lis7

LLia8
LL1881:

MAOL

LL190

LL191

EQU 3FH

EQU 7FH
EQU OFFH

LD

RRA
JP
LD

LD
LD

auT
LD
ADD
LD
ouT
INC
LD
ouT
LD

AND
CF
JP

LD
ouTt
JF
LD

ADD
LD
cP
Jr
LD
ouT
LD
JF
LD
out
XOR
ouT
LD
out
RET

IN
RLA

IN
AND

ouTt
LD
out

IN
RLA
RET
JF

164 BYTES OF ID'S FOR 16 SECTOR
$128 BYTES FOR SINGLE
3256 BYTES FOR DOUBLE

L, (FARADR)

A, (HL)

€,LL184 jJUMP IF WRITE-FUNCTION

E,004H ;;WRITE MEMORY
L1183

B,008H 3READ MEMORY
A, 043H

B

(DMAMO) ,A
DE , ALFARA
HL,DE

A, (HL)
(E3AD) LA
HL

A, (HL)
(C3AD) ,A

HL , (FARADR)
A, (KLY
QOFH

OODH
NZ.LL1B6&

s0UT MODE

sJUMF IF NOT FORM

A,DMAID

{CZITO) ,A i&64 BYTES
LLi88

DE . DFARAM

HL , (FARADR)

HL,DE

AJ(HL)  §GET DENSITY

QOOH

Z,LL187 JUMF IF SINGLE
A,DMADAD

(C3TC) A $SET 512 BYTES
A,01

L1881

A, DMADAS

(C3ITO) ,A 3128 BYTES

A

(C3ITO) ,A

A3

(DMAMB) ,A sENABLE CHANNEL ©

A, (FDCST)

C.LL1%0 ;IUMF IF MASTER REQUEST
A, (DMAST)

OO8H

Z,DMADY ;JUMF IF NO TC
(BETTC) ,A
ALO07H
{DMAME) . A s DISABLE CHANNEL

A.(FDCST)

c
LL191
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DISPLAY STATUS BYTES ON CRT

#%% FLEX DRIVER FOR 5 1/4 " #%%

3
F802 FARADR EQU OF802H $ADR OF PARAMETER BLOCK
F8L4 RESADR EQU QFB04H $ADR OF RESULT BLOCK
FBO6 FARAME EQU OFBO6&H s FARAMETER BL.OCK
FB10 RESULT EQU OFB1OH $RESULT BLOCK
F817 COMBLO EGQU OFBL17H $ COMAND BLOCK
FB20 RETRY EQU OFB820H sRETRY COUNTER

5
QO30 CRTBUL EQU 30H
OOF8 CRTEUH EQU OFBH

LOCATION IS CURSOR FOSITION
STATUS BYTES ARE IN RESULY-
BLOCK B=STATUS BYTE-CDUNTER

¥
b
4
D

QFFF FE 17 I188TA LD A, 017H
0ROt 32 ol FB LD ({CURSY) .A
QALY AF XOR A
0ADS 32 Q0 F8 LD (CURSX) ,A
OAROB 21 S5k O& LD HL ,DIERRM
GADE 06 OC LD B,12
0AOD 7E LL117 LD A,y (HL)
OM/OE CD 24 01 CALL MODCRT 3 SEND CHARACTER 7O CRT
O/R1Y 23 INC HL
OALE 03 DEC E
OALT CZE 0D OA JF NZ,.LL117
VAle e 07 LD E,007H
VALB ZA 04 FB LD HL , {RESADR) $ADR OF STATUS-BL
Oa1B 7E 118 L.D A, (HLY ;GET STATUS
OAalc 1F RRA
OntD LF RRA
OA/LE 1F RRA
OflF LF RRA
D20 Be OF AND QOFH
OR22 FE 0A CF OOAH
Of24 DA ZE QA JF Collt1?
O/427 D6 09 SUE 009H
ORAZY Fo 40 OR 040H
CAZE C3 30 0A JE LL120
3 OAZE Fe 20 LL119 OR QOI0H
0AZ0 CD 24 01 LL12O CALL MODCRT
2TOS O0R3E TE LD A, (HL)
2E06 QR34 E6 OF AND QOFH
2307 0AZ6 FE 0A CF O0AH
2308 0AZ8 DA 42 OA JFP C,LL121
2309 OA3ZR Do 09 SUR [elel ]
2310 OA3D Fé& 40 OR 040H
2311 QAZF C3 44 0A JF LLi22
2312 OA42 Fé& 30 LL1Z21 OR O30H

CD 24 O LL122 GCALL  MODCRT
3E 2E LD A, O2EH
cp 24 01 CALL  MODCRT
ORC 2 INC HL $NEXT STATUSADR.
0A4D 05 DEC B

2318 OASE CZ 1B OA JF NZ,LL118

2313
14

$ALL STATUS DISFL
2319 0AS1 L9 RET
2320 3
2321 0A52 44 DIERRM DEFB ‘DISK ERROR
DASI 49
0AS4 53
OASS 4B
OASSs 20
VARI7 45
0AS8 52
DAST 52
OASA 4F
OASE 52
0ASC 20
DASD 20

A49



2324

2327
2328
2329
2330

2331
s ¥4
2333
2334
2335
2326
2337
2338
X3P
2340
2341

A-50

ORSE

OHSF 2

OABO
VA6
Ohad
066
OR&7

24 01
Fe

#%% DISPLAY ROUTINE ww»

H

3

DISFL: LD E.(HL)
INC HL
LD A, (HL)

CALL MODCRT
DJINZ DISPL+1
INC HL

RET
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2348

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

2366

2367

2368

2369

2370

2371

2372

2373

2374 0AR68 CS

2375 0A? DS

2376 OnoA ER

2377 ORAGLB 21 00 00
2378 QRGE Ot 0O 08
2379 OA71 29

2380 OR72 D2 76 Oi
2381 OA7S 0OC

2382 QL7607

2383 OR77 D2 7F OA
2384 OA7H 19

2385 0A7EB D2 7F OA
2386 OAJE 0OC

2387 ORATJF 03

2388 OAB0 Ck 71 OR
2389 0AB3 79

2390 OAE4 B

2371 0885 D1

2392 0x86 C1

2393 0R87 C8

2394 On88 37

2355 OABY C9

APPENRIX A

1
'
'
3 SUBROUTINES
3
3
' »
H
i
1
3
H
3 MULTIPLY RDUTINE
H
i

CALLING ARGUMENTS 1 <HL>= FIRST OFERAND

Eat we we we mn e me cer wn cwrowe

MULL:

MULZ:

MUL3:

<DE*»= SECOND OFERAND

FUSH
FUSH

RETURN ARGUMENTS ¢

BC

DE
DE , HL
HL, 0
BC,800H
HL ,HL
NC,MUL2
c

NC . MULE
ML ,DE
NC.MUL3
c

B
NZ.MUL1
A.C

A

DE

8¢

z

<HL>= RESULT

AS51



2398

2399
2400
2401
2402

2403
2404
2405
2408
2407
2408
2409
2410
2411
2412
2413
2414
241%
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
=427
2428
2429
2430
431
2432

OABA
OABE
OABC
OABD
OABE
OABF
A0

oaPL
0A92
0A%4

7c
BA
D8
co
7D
BB
[

A7
ED
ce

2433
2434
2435
2436

2437
2438
2439

2440
2441
2442
2443
2444
2445
2446
447
2448
2449
2450
2451
2asz
2453
2454

A-52

OARS
L))
ORI
ORFR

DEFF
QHE0

QAR
et

DOUBLE ERYTE COMFARE

DE =

OMPDH:

H
BUBHD:

DE < HL
HL
DE > HL

LD
CP
RET
RET .
LD
CF
RET

AND
SEC
RET

COMFARES <DE> WITH <HL>
ANSWER RETURNS IN FLAGS :

- [ -]
I

mrzood
- N
-

HL {DE

TIMER ROUTINE

3
TIM100
LL197
LL198

PUSH
LD
DEC
LD
OR
JF
DEC
JP

FOP
RET

ENTRY CONDITION : <A =

BC
BC,03214H
BC

A,B

c
NZ.LL198
D

NZ,LL197
BC

MULTIFLIER OF 100MSEC I

FROCESSOR-CLOCK-CYCLE = 3J25NSEC
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2458

2439
2450
2461
2462

2463
2464
2485
2466
2467
2468
2469
2470
2471
2472
2472
2474
475
2476
%477
2478
2479
2480
z4a81
2482
2483
2484
2485
2486
2487
2488
2489
ELLOW
2470
2491
2492
2493
2494
2495
2496
2457
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
@511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528

AOO0
B000
5100
Foon
Faos3

GAAS
QAAT
OSAT
OHAC
OAAE
(372131
OABZ

OkB6

OAE8 3

OABE
OABE
GACE
OACE
OACa
OACE
OACH
OACD
OADO
DHD3I
0AD4
OAD7
ORDY
uabc

QADE

OHEQ
OARES
ORES
ORES
OAER
OAEE
OAFO
OARF3
0AF4

GRF 7
OAF A
QAFC
OHFF
QUBG1
OBO4
OBOS
QRO

o8
E&
CaA
ZE
cD
JE
I2

o
[}

21
(232}
3E
32
3E
32
3E
32
€p
AF
3z
3E
Iz
16

3z
cD
3E
32z
cp
3E
(>0

cz

Co
FE
ca
FE
CaA
FE
CA
c3

13
oz
1B
oC
24
3
00

84

00

05

F8

F9
oD
QA

F8

Fo
QA

F8

F8

Fo
oA

F§
oA

o1

()

06

QOF

OB
on

APPENDIX A

L]

#%% MONITOR-ROUTINEN #*#ix

L]
3
H
BUFFER
BUFCON
BUF TRK
RETRY1
RETRY2
H

H
§
§
¥
MONIT:

MONI:

MONITL:

[={=¥]
EQU
EQU
EQU
EQU

IN
AND

LD
CALL

Lp

IF

ENDIF

IF
LD

ENDIF

LD

CALL
LD
LD
LD
LD
LD
LD
CALL
XOR
LD
LD
LD
LD

OADOOH
S000H
S100H
OF600H
OF&O03H

AL (SYSSTA)

2
Z,DIAG1é&
A,SCRER
MODCRT
A3
(EURSX) ,A

FARBE—1
A, INVER

FAREE
A, 100001008

CINVFLB) (A
HL , MESS
DISPL

A,34
(CURSX) A
A.01
(CURSY) A
A, OEBH
(INVFLG) A
DISFL

A
(CURSX) .A

(CURSY) .A
D.5

FAREE-1
A, 06H

FARRE
A,111001108B

{INVFLG) A
DISFL
A.OEBH
(INVFLG) (A
DISPL

A, NEWL
MODERT

D

NZ.MONITL

KEYINF
e
Z.STARTS
Y

Z,RS1

=
Z .READD
MONIT

1DISK READ BUFFER

§IUMF TO 16 BIT

$ CLEAR SCREEN

sRED OF Y

tMESSAGE IMVERSE

s DISPLAY-COUNTER

§LOAD SYSTEM
$RESTORE DRIVE

s READ SECTOR

A-53



2537 FRERN

2538 3
2539 3 RESTORE DRIVE
2540 s

2541 :

2542 . €

2543 3

2544 OBOC 3E OC RS1: LD A.SCRER tCLEAR SCREEN
2545 OBOE CD 24 0t CALL MODCRT
2546 OB11 3E OA LD ALLl0

2547 : LD (CURSY) , A
2548 0Bl 32 00 F8 LD (CURSX) (A
2845 OB1F &1 BF 0D LD HL, TX1
2550 OBIC CD 5E QA cALL DISFL
2651 OBIF CD 13 O1 CALL REYINF
2552 OB22 D& 30 SUE 30H

2553 OBZ4 FE 02 (> 2

2554 OB2s D2 AS 0A JF NC,MONIT
2555 OBZ? CD 16 O6 CALL REST

2556 0B2C C3 AS DA JFP MONIT
2557 3

25568 :

A-54
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2562

e e T
2563
2564
2565
2566

P e e T
2567
2568
25469 OB2ZF 3E OC
2570 OB31 CD 24
2571 0BZ4 3E 1E
2572 OB3&6 32 00
2573 0B3I? 21 AD
2574 OB3C CD SE
2575 OR3F 3E 05
25676 OB41 IZ Of
2577 QRA4 AF
2578 OB4S Z2 00
2579
2580 OB4B 3E 40
2581 OB4K I OD
2582 OBAD 3E 46
2583 OHAF 32 0o
2584 052 21 00
2585 OBSS 22 OE
2586
2587 ORS8 21 E8
2588 OBSEB CD SE
258% OERSE CD 11
2590 OB&1 32 OB
2591
2592 OB&4 DD 21
2593 OB&S 3E 88
2594 OBed CD 2
2595 OB6D 21 Fo
2596 OR70 CD 3E
2597 OB7E CD 11
2598 OB76 32 OA
2599
2600 OB79 IE B8
2601 OB7R CD 24
2602 OB7E 21 04
2603 0B81 CD SE
2604 0B84 CD 13
2603 0B87 CD 3IZ
2606 0BBA DA 84
2607 OBEBD FE 0O
2608 OBBF D2 84
2607 OHFE FE OO
2610 OBR4 ThA 99
Zell OBY7 IE 04
2612 OB9? 2 OC
2613 OB7C 78
2614 QRID CD 24
26135
2616 ORAOQ ZE 8B
2617 OBHZ CD 24
2618 OBAT 21 DA
2619 ORAB CD SE
2620 OBAE CD 13
2621 OBAE CD ZZ
2622 OBBY DA AR
262T OBB4 FE OZ2
2624 OBRO D2 AR

ol

F8
oD
QA

F8
Ao
F8

oD
oA
oC
FB8

o1
oD
0A
oc
Fg

01
oD
0A
01
og
QR

APPENDIX A

READ SECTOR

e e

EADD:

GHD1:

GHDZ2:

GuUl:

LD
caLL

Lb
LD
CALL
LD
LD
XOR
LD

LD

CALL

LD
CAaLL

CaLL
CALL
CALL
JF
CF
JF

A,SCRER
MODCRT
A,30
(CURSX) ,A
HL, TX6
DISPL

A,S
(CURSY) ,A
[
(CURSX) ,A

A,40H
(PARAME+7) , A
A, FDCRD
(FARAME) A

HL , BUFFER
(PARAME+B) ,HL

s DOUBLE DENSITY

HL, TX3
DISFL

GET
(FARAME+S) ,A

$GET SECTOR

IX,BUFTRK
A NEWL

MODCRT

HL,TX4

DISFL

GET $GET TRACK
(FARAME+4) ,A

A NEWL
MODCRT
HL, TXS
DISFL
KEYINF
CHECKA
€,GHD1

$GET HEAD

NC,BHD1

(3]

Z,8HD2

A4
(FARAME+&) LA
ALE

MODCRT

A NEWL
MODCRT
HL,TX2
DISPL

KEY INF
CHECKA
C,.GuUt

2

NC . GUL

sGET UNIT

A-55



2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641

2642

ERROR

2643
Z644
2645
2646
2647
2648
2649
26850
2651
2652
2653
Z654
24635
2656
2657
2658
2659
2660
2661
2bes

2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
1676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
26721
2692
2693
2694
2695
2656
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709

A-56

OBE9
OBBC
OBED

OBCO
OBC2
OBECS
oBC8
OBCE
OBCE

OBD1
OBD4
OBD7
OEBDS
OBRDE
OBDC
OBDE

OBE1
OBE4
OBE7
OBE#A
OBED
OBEF
OBF2
OBFS
OBF7
OEFA
OBFD
OBFF
0CO0
0CO3

Qo6
0Co7
0cos
wcos
OCOR

GCOE

oc11
0C14
oCle
oC17
acic
OC1F
OCZ20
0Cz21
0c24
0Czs
agze
OCzA
OCZ2B
OCZE
QC3t

oC3z2
oC3I3
0C35
oC3e
oc3s
QOC3B
oc3c
OCED
OC3F

0Cca0
0caes
0C4d
0cas
0Cc47
0cas
0C4C
OU4E
OCAF
0uCs2
QCS3
0CS4

cb

E&
Ch

cp

cD
3R
Ca
CD
D
FE
c2
3A
Oa
E8
2
Cc3

23
7E
2

E6
Ch

c3

21
ta
()
cb
D&
77
78
DD
DD
CD

15
cz
CD
c?

47
FE
D8
FE
DA
37
co
Es
c?

21

47
FE
JE
ca
2
05
cz
23
8o
ce

o9

06
00

06
10
Ag

i0
00

oo

co

FF

SE
GO
30
24

a8
F2
00
(0]

c8
RS

oo
0z
13
32
e

77
23
24

1e
40

30

3A
3D

OF

a0

[ela}
00
52
O

ac

e
OE
[}
F&

[} ]
(133

OB
Fé&

OR
OF

OB

50

a1
oC
oc

Q0

oc
oc

oc

S0

oc

RDD1:

3
RDD3:

RDD4:

RDDS:

]
CHECKA:

CHECKB3

§
L
CONVER:

Ci:

CALL

CALL
LD
ADD
CALL
CALL
CF
JP

LD
ce

aF

INC
LD
DEC
AND
JP

aF

LD

CALL
CALL
JF
LD
LD

INC
CAlLL
INC
DEC
JF
CALL
RET

LD
CP
RET
cpP
JP
SCF
RET
AND
RET

LD
LD
LD
CF

JP

ADD
DEC
JP

INC
ADD
RET

(PARAME+3) ,A
AB
MODCRT

Ay
(RETRY1) ,A
(RETRY2) ,A
HL ,PARAME
DE ,RESULT
FDCDR1

HL,RESULT
A, (RETRY 1)
A
(RETRY1) A
A, (HLY
OCOH
Z,RDD2

DISSTA
HL,TX7
DISFL

A, (RETRY1
A 30H
MODERT
KEYINF
NEWL

NZ ,RDDS
A, (RETRY1)
ByD

E

NZ,RDD1
MONIT

HL
Ay (HL)
HL
26H
Z,DIDI

RDD4

HL , BUFCON
D.,2
KEYINP
CHECKA
C.GET2
(HL) ,A
A.B
{IX+0) A
Ix
MODCRT
HL

D
NZ,GETZ
CONVER

B.A
30H
c

JAH

C.CHECKB

OFH

HL . BUFCON
AL HL)
E.A

0

A0

z,c1

A, 10

B

NZ,C2

HL

AL (HL)

$ TEST IF ERROR
1JUMP IF NO DISK-

1 DISFLAY ERROR

s TEST IF ND DATA
$JUMF IF READ 0.k
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2714 3

2715 3

2716 ] DISPLAY A SECTOR

2717 i

2718 3
.

2719 3

2720 $

2721 OCSS 21 00 AOC DIDIs LD HL , BUFFER

2722 0CS8 CB 8z RES o,D

2723 ]

2724 OCSA ES DIDIA: PUSH HL

2725 OCSB 3E OC LD A, SCRER

27Z6 OCSD CD 24 01 CALL MODCRT 1ERASE CRT

2727 fl

2728 0Ca0 21 41 OE LD HL, TXU

2729 0C&3 CD SE 0A CALL DISFL $DISPLAY UNIT NR.

2730 0C&s6 3A 09 FB LD Ay (PARAME+3)

2731 OC&% CD 34 OD CALL cvouT

2732 0C6C 21 4E COE LD HL,TXH

2733 QC&F CD SE OA caLL DISPL s DISPLAY HEAD NR.

2734 0C72 3/ OC F8 LD A, (PARAME+6)

2735 OC75 CD 34 OD CALL cvauTt

2736 0C78 z1 SC OE LD HL,TXT

2737 OC7B CD SE OA CALL DISPL s DISFLAY TRACK NR

2738 OC7€ 3A 0O 51 LD A, (BUFTRK)

2739 oC81 CD 24 01 CALL MODCRT

2740 0CB4 34 01 GO LD A, (BUFTRK+1)

2741 0C87 CD 24 01 CALL MODCRT

2742 0CBA 21 4B QE LD HL,TX8

2743 0OCBD €D SE OR CcALL DISFL s DISPLAY SECTOR N
R

2744 OC90 32 OB FB LD A, (FARAME+T)

2745 0C?Z CD 34 OD caLL cvour

2746 0OC%6 E1 FOF HL

2747 H

2748 0CF7 3E 88 LD Ay NEWL $CR,LF,LF

%749 OC99 CD 24 01 CALL MODCRT

2750 0C9C 3E 88 LD A, NEWL

2751 OC9E €D %4 O} CALL MODCRY

2752 OCAl1 3E 88 LD A, NEWL

2753 OCA3 CD z4 01 CALL MODCRT

2754 s

2755 3

2756 0Ch& 7C 0IDIl: LD AH

2757 OCA7 CD 34 OD CALL cvauTt $DISPLAY H.ORDER
ADDRESS

2758 OCAA 7D LD AL

2759 OCAB CD 34 0D CALL cvout :DISPLAY tL.ORDER
ADDRESS

2760 OCAE Q6 10 LD EB.10H

2761 OCRO 3E 20 LD RA,020H

2762 OCBZ2 CD 24 O1 CALL MODCRT $ SPACE

L7863 H

2764 OCBS 3E 20 DIDI2: LD AL G204

2765 OCE7 CD 24 01 CALL MODCRT 1 SPACE

2766 OCBA 7E LD A, (HL)

2767 OCBB CD 34 0D CALL CVOuT 1DISFLAY A DATABY
TE (HEX)

2768 OCBE 23 INC HL .

2769 OCBF 10 F4 DJINZ DIDIZ $LOOF UNTIL 16 EBY
TES DISFLAYED

2770 oCcl 7D LD a,L

2771 OCCZz D& 10 SuUB 10H sRET TO ADDR. OF
FIRST BYTE OF LINE

2772 OCEC4 &F LD LA

2773 OCCS Dz C% OC JP NC,DIDI7V

2774 QCC8 25 . DEC H

2775 3

2776 OCC? 06 10 DIDI7x LD B.10H
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2777 QCCB 3E 20
2778 OCCD CD 24
2779 OCDO 3E 20
2780 OCDz CD 24
2781
2782 OCDT 7E
2783 OCD6 FE 20
2784 0CD8 DA EO
2785 OCDB FE B0
2786 OCDD DA EZ
2787 OCEOQ 3E ZE
2788 OCEZ CD 24

CHAR.
2789 OCES 23
2790 OCE6 10 ED

AR. DISFLAYED

' 2791 OCES 3E 88
2792 OCEA CD 24
2793
2794 OCED CE 42
2795 OCEF C2 15
2796 OCF2 CB 44
2797 QCF4 Ch A6
2798 OCF? CB CZ
2799 OCF9 3E 18
2800 OCFB 32 Q1

2801 OCFE AF

2802 OCFF 32 00

2803 0DOZ ES

%804 ODOZ 21 1A

2805 0DO& CD SE
SABE AT LAST LINE

2806 0DOY El

2807 ©ODOA CD 13

2808 ODOD FE 88

2809 ODOF CZ 0A
DEPRESSED

2810 OD1Z C3 SA

2811

2812 0UD1S CB 4C

2813 0OD17 Ch &6

26814 OD1A 3E 18

2815 ODIC 32 01
LEFT

2816 ODIF AF

2817 OD20 32 00

2818 0D23 21 30

2819 0DZ6 CD SE
SAGE

2820 0D29 CD 13

2821 ODZC FE 88

2822 OD2E C2 29
DEPRESSED

2823 0D3L C3 AS

2824

2825

2826

2827

2828

2829

2830 OD34 FS

2831 OD35 OF

2832 0D36 OF

2833 OD37 OF

2834 OD38 OF
OWER FOSIT.

2835 OD3I9 E& OF
BITS

2836 OD3B CD 4

2837 OD3E CD 24

26838 OD41 F1

2839 oD4z Ee OF

2840 0D44 CD 4B

2841 OD47 CD 24

%842 ODAH C9

2843

2844 ODAE 7

2845 0ODAC Cé %0

2846 ODIE 27

2847 OD4F CE 40

2848 0DS1 27

2849 0DS2 C9

2850

2851

2852

2853

A-58

o1

ot

oc

oc

01

o1

oD

oc

F8

F8

QE
oA

F8
OE
Of
01
oD

oA

oD
o1

oD
o1

3
DIDI3:

SUBST:
VALID:

DIDI4:

i
DIDIS:

DIDI&:

VOUT:

5
HEASCI:

LD A,020H
CALL MODCRT + SPACE

LD AL O20H

CALL MODCRT 1 SPACE

LD Ay (HL)

cF 20H

P C,SuBST $IUMP IF <20H

cP goH

IP C,VALID

LD A,2EH y8ET DOT

CALL MODERT $DISPLAY A ASCII
INC HL

DJINZ DIDI3 $LOOF UNTIL 16 CH
LD A, NEWL

cALL MODCRT $CR,LF

BIT 0,D

JF NZ,DID1S

BIT 0,H

Jp Z.DIDI1

SET 0.D

LD A,24

LD (CURSY) ,A $CURSOR TO LINE 2
XOR A

LD (CURSX) ,A $CURSOR TO LEFT
FUSH HL

LD HL,TX10

cALL DISFL ;DISFLAY TX10 MES
FOF HL

cALL KEYINP

cr NEWL

P NZ,DIDI4 sWAIT UNTIL NL IS
Je DIDIA

BIT 1.H

IpP Z.DIDIL

LD A,24

LD (CURSY) ,A s CURSOR DOWN AND
XOR A

LD (CURSX) A

LD HL,TX11

CALL DISPL sDISPLAY TX11 MES
CALL KEY INF

cpP NEWL

P NZ,DIDI& SWAIT UNTIL NL IS
IF MONIT

CONVERT HEX TO ASCII AND DISFLAY IT

PUSH AF

RRCA

RRCA

RRCA

RRCA JUPFER 4BITS TO L
AND OOFH $MASK OUT UFPER 4
cALL HEASEI sCONVERT TO ASCI
CALL MODCRT 1SEND TO CRT

POP AF

AND OOFH

CALL HEASCI s CONVERT TO ASCII
CALL MODCRT {SEND TO CRT

RET

oR A

ADD A.090H

DRA

ADC AL 040H

DAA

RET
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2855
2856
2857

2858

2859

2860

2861

2862

2863

2864

2865

2866

ODS3
D54
0D55
0DSé
oDs7
0DS8
0DS9
ODSA
ODSE
ODSC
ODSD
QDSE
DDSF
OD&w
ODe1
0D&Z
oD&3
ODs4
0OD&S
ODas
oDs7
ohe8
0D&?
ODeA
ODaE
OD&C
QD&b
UDGE
OD&F
0D70
0D71
op72
oD73
oD74
oD7S
OD76
op77
op78
op79
on7aA
OD7B
OD7C
D7D
OD7E
OD7F
0DBO
oD81
ob8z
0Dn83
D84
oD8s
0D8&

ons?

opss
oDBY
onse
ODSE
opsc
©DaD
ODBE
ODBF
0D90
0D91
ope2
0D93
oD94
0D9S
oDI6
0D97
op78
©0D99
oD9A
ODFR
oDIC
DD
ODIE
OD9F
opae
DAY
onaz
ODAT

ODA4

ODAS
UDAG
ODA7

oD
20
44
4D
35
Z0
4p
4F

45

a4
49
53
4R
o1
34

-
20
57
52

54
45

3
MESS:

DEFB

DEFE

DEFB

DEFB

DEFE

DEFR

DEFB

DEFE

DEFE

DEFB

13, DMS MONITOR

by (V0. 6)

1,1’

12, LODAD SYSTEM®

1,2

12,  FORMAT DISK’

1,3

13.° RESTORE DISK

1, 4

18.° WRITE DISK-SECTOR"

APPENDIX A
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2887

28468

2869
2870

2871

2872

A-60

wDAB
0ODAY
aDAA
LDAE
QDAC
©DAD
ODAE
ODAF
ODEO
ODE1L
ODEBZ
ODEZ
ODE4
OOBS
ODEe
ODE7
ODBES
ODES
ODBA
ODEB
ODEC
ODED
ODEBE

QDEF
QDCoO
oDCi
0pcz
ODCE
oDC4
ODCS
ODCs
oDC7
ODes
unc?
ODCA
QDCE
opcc
ODCD
ODCE
ODCF

opDO

ODD1
oDD2
oDD3
OoDD4
0DDS
ODDe
oDD7
opD8
opDe
QDDA
ODDRE
opDC
oDDD
ODDE
ODDF
ODEO
ODE1
ODEZ
ODE3
ODE4
ODES

ODE&

ODE7
ODESB
ODEY
UDEA
ODEE
ODEC
ODED
ODEE
ODEF
DDFO
ODF1
QODF2
ODFZ
QDF 4
ODFS
ODF &
ODF7
0ODF8
ODF9
ODFA
ODFE
ODFC
ODFD

s54
aF
92
ol
IS
11
20

54
4F
s2

1A
sz
45
53
sS4

S92
4%
Se
45
20
41
28

29
20
4F
g2
20
42
28

29
oD
55
4E
a9
54
20
28
30
2F
31
29
20

20
oD
33
45
43
sS4
4F
52
20
33
2D
38

3A
20
oD
sS4

-

43
4R
20
30

DEFER 1.'5°
TX&: DEFE 17.' READ DISK-SECTOR’
TXi: DEFR 26, RESTORE DRIVE A(O)
b
TX2: DEFB 13, UNIT (0/1)
TX3s DEFE 13, "SECTOR 1-8B :
TX4: DEFE 13, "TRACK 0-39 :

OR B(1)
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2874

2875

2876

2877

2878

2879

ODFE
ODFF
OEQO0
OEOL
QEOZ
OEC3
DEO4
QOEQS
0EQ&
OEO7
QEO8
OEOT
QEOA
OEOB
QEOC
QEOD
OEQE
QEOF

OElLQ

OE11
OE12
QE13
DE14
OE1S
NELS
0E17
CEL8
OE1%?
QELA
OE1lR
OE1C
OELD
CELE
OELF
0EZ0
OE21
QEZ2
OE2Z
QEZ4
0E2S
OE26
GEZ7
OEZ28
OE29
OE2A
QEZ2E
OEZC
OEZD
OEZE
OE2F
QOE30
QEZ1
QE32
OE33Z
QE34
QEZS
QE36

OEZ7 2

OE38
QE3?
VEZA
OEZE
OEFC
OE3D
QE3E
NEIF
QEAD
OE41
QE4Z
QE43
DE44
QEA4S
QE4é&
QE47
0E48
QE49
QE4A
CE4B
0OEA4C
OE4D
NE4E
QE4F
QESO
QES1
OES2
OESZE
QES4

49

20
36
20
oD
20
20
48

4%
41

TXS:

TX7:

TX10z

TX1lz

XU

TXH:

DEFB

DEFB

DEFE

DEFE

DEFE

DEFE

13, "HEAD (0/1) :

74

21, 'HIT NL FOR NEXT PAGE

16, HIT NL FOR EXIT

(CR)

12, 'DISK UNIT :

13,7

HEAD NO.:

APPENDIX A

A61



+

2880

2881

2882

A62

OESS
QOES6
OES7
OESH
DES?
OESA
QESE
OESC
QESD
OESE
OESF
QE&Q
OE61
QE6Z
QESL3
OE&4
OESS
QE&S
DESLT
QE&8
QEST
OESA
QE&E
QESC
QE&D
VEGE
OE&F
QE7C
QE71
DE72
QE73
0OE74
OE7S
UE76
QE77
QE?78
QE79
OE7A

20
4E
aF
3

0E

20
20
54
a2
41
43

20
4E

2E
FA
20
OF
20
20
20
53
45
43
54
4F
b4

20

4F
2€

20

TXT:

TXS:

DEFB

DEFE

14,

15, °

TRAEK NO.:

SECTOR NQ.:
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2883

2884
885
2886
2887

2888
2889
2890
891
2892
2893
28949
2895
28%a
2897
2898
2899
2900

2901
2902
2903
2904

OFF7

OFF7
OFF8
OFF9
OFFA
OFFB
OFFC
OFFD

OFFE -

OFFF

1000

o8
20
a3
2€
30
35

30
31

VERSIONS—NUMBER

ORG 1000H-9

IF FARBE-1
LERSIDI DEFB a,’ M.03.01°
! ENDIF
! COND FARBE

i
VERS10: DEFB 8, C.05.01°

ENDC

END

A63



DiAls
DIASTK
DIDIZ
DIDI7
DISSTA
DMADAD
DMAFF
DMAR
DMAW
DRWALL
ENDLD
FARBE
FDCEOT
FDCINI
FDCRDZ
FDCSEL
FDCST
FIFEMF
FIFULL
FFARAM
BCHRD
GDCFPAR
GET
GHD1
BRUN
HFF
HSYNC
INT10
INITTY
INTPAR
INVFLG
EEYCOM
KEYSTA
LIFPDET
LLi2o
LL1ES
LLi40
LL177
LL186
LLi9o
LFP11
LFPARAM
MCLSCR
MESS
MON
MOREFL
MuL2
NEWL
NO1l&
NRUWAPL
F16ERR
FHASE 1
FIXEL
FPRJIUMP
FROERR
RAMTOF
RDD2
RDDAT1
READD
RESMOF
RESULT
ROMADR
SEle
SCROFF
SEEK1
SETCCA
SETMSK
SLLMESS
SLOAD7
SLOADE

A64

FEO&
0190
0080
Q020
Fa30
OC4ac
0027
0152
ONAB
o178
Q742
0158
Q220
0ca0
QQED
OD34
OS1E
F700
OCDS
OCCe
OIFF
QOFF
[tle)le
[ale 23
Q024
QOO0
G614
DOOL
Q008
Q987
ag7c
QOS50
Q050
DON4
002
0000
QO&8
OORO
0c11
0B84
0S8
0006
Q007
02ER
QO4DE
O4DO
FIOR
0041
[S1e2 5%
o080
0”30
OF39
0508
0?18
09e3
0IFZ
Fe05
0001
0213
LRSI
0La
[elelelv)
OAT7é
[1a}-1:]
0718
QOS50
QOEE
QS76H
0280
0580
0000
F1loC
QE0&
O7F0
OBZF
QOO0
F810
2006
FEOS
000
Q244
01Ct
Q2A4
0744
WaCh
0702

ADDB
ALFARA
BEGIN
BRUN
BUFTRK
C2aD
CALCH1
CARRET
CDAD
CHAZ
CHECKA
CHRRAM
CLRRA
CRTBUH
CURS
DATRDY
DIACOM
DIDI
DIDI4
DIDIA
DMACL
DMADAS
DMAID
DMASEL
DMON
DRWINF
ENDLDZ
FB
FDCERR
FDCRA
FDCRE
FDCSEN
FDCWD
FIFO
FIGD
FR
GDCCOM
6DCPAZ
BET2
GHDZ
(=53}
HOME
IDENT1
INIT1O
INLRFF
INvaL.l
KEY1
KEYDAT
KEYTSTY
LLiL7
LLi121
LLize
LLi14:
LLi79
LLi8?
LLi91
LFi2
LFC
MEMERR
MIXGAC
MONY
MORES
MUL3
NEXTY
NOINTL
OUTCMD
FARADR
FPHABEZ
FRAM
PRMPAR
FROGRA
RAMTST
RDD3
RDMST
READTR
REST
RETRY
ROMSEL
SE8
SCROL 1
SENBY1
SETCHA
SETTC
SLOAD
SLOADE
SLOADC

FEO2
0008
0100
0S71
5100
0024
QLIFE
O13F
F202
018C
QCc32
FAOO
O3FB
0OF8
0049
Q001
OOFF
0CS5
ODOA
0CSA
O9ES
QO7F
OOZF
0020
0938
0008
0&0D
QOLo
QODE
0051
Q007
[Fls v
0045
Q0AL
Q06C
QOO4
O0A1
00A2
oc1lée
OB99
OBAB
0001
0793
0415
Q008
O3A7
Q37F
Q040
Q379
QA0D
0A42
Q34F
Q625
092E
a9De
O%9F8
F06
QO0A
0OFC
[slvlele}
OAAC
0002
OAT7F
0378
[¥lelslv]
04A0
FBoz2
057D
Qo770
0408
(=12
0IE23
OED1
0050
08%F
[s2-3 -}
Fazo
0011
FEG1
QZDA
aF01
0168
0012
0O&7E
0&6BD
O71E

ADWFR
ANFDIA
BG
BUFCON
COAD
c27C
CALECHZ2
CB16
CEADH
CHAMOD
CHECKB
CKDALD
COMBLO
CRYBUL
CURSX
DET1
DIAGLS
DIDI1L
DIDIS
DIERRM
DMAL
DMAERR
DMAME
DMAST
DPARAM
DRWRET
ERRDIS
FDC1
FDCFT
FDCRD
FDCRID
FDCSIS
FDCWR
FIFO10
F168
FRTRE
GDCERR
GDCRES
GETEY1
GOODST
HBP
HORETR
IDENTZ2
INIT1A
INFAR
INVAL2
KEYZ2
KEYERR
KYLOOK
tLLilg
Leize
LLiz27
LL157
LLi84
LL188
LL197
LP2t
LPRD
MEMORY
MOCOMF
MONIT
MOSET
MULT
NEXTZ2
NOMOV
OUTPAR
FARAME
PHMES
FRAMSA
PROCCH
RAMEND
RDAT
RDD4
RDSID1
RECAL1
REST2
RETRY1
ROWS
SCERA
SCROLM
SENDE1L
SETCR
aLz
SIL.OADS
8L0ADY
SLOADD

M

0050
2000
0040
5000
0020
0025
O1F4
FEO4
F901
0020
0C3D
O4EB7
F817
0030
FBOO
0025
O51B
ocAs
oDiS
0AS2
o992
OOFA
QO2A
0028
0007
o010
000
QO98E
004D
G046
004h
0008
0051
Q44D
004C
0042
OOBE
0000
0928
0SES
GO0A
0040
0794
0276
04C0
Q3AF
038A
O0F8
O1lR
OALER
0A44
0352
O8F4
O99F
oFpD
0ATS
F909
0OCO
0000
[alelxls
CARD
Q003
0A&8
O3BF
0000
04A6
FB06
0576
0000
[Ja)s]e]
0000
OOAD
OBE1
084C
0801
0648
F&00
o018
01462
Q230
0911
0289
0721
06
Q6D3
071E

AHPARA
BADSTA
BLINK
BUFFER
c1
C3AaD
CALEHR
ce8
CEADL
CHARA
CHECKT
CKDATR
COMPDH
CuHOML
CURSY
DETEST
DIAGE
DIDI2
Dinie
DISPL
DMACOM
DMAEXC
DMAMO
DMATS
DRIVES
DYNRAM
ERRDMA
FDCDR1
FDCIN
FDCRD1
FDLBEE
FDCSFE
FG
FIFRDY
FLEXTS
FUBLK
GDCINT
BDCSTA
GETRE
GRAMOD
HEASCI
HFARAM
IDENT3
INIT20
INTLAC
INVAL3
KEY3
KEYINF
LEVELO
LL119
LiL124
LLize
LL178
LL18s
L1881
LLi98
LP22
MASK
MESN1&
MODCRY
MONITL
MUL1L
NC
NEXTS
NOTRM
QUTPAZ
FHASED
FITCH
PRISEL
PROCHK
RAMSEL
RDD1
RDDS
REACCA
RESADR
RESTZ
RETRY2
RS1
SCRER
SCRON
SENPAR
SETCU
SL3
SLDADA
SLOADA
SP1

0009
o5D2
[elelving
ALY
oCsz
0026
O1ES
FEDO
F900
0056
073D
04BS
0ABA
02B2
F801
0042
0556
QOCBS
QD29
OASE
Q028
0010
QORE
03CS
08acB
0004
O3EE
7a8
[elalei:)
0971
[lelelg
[elalvid
o008
04AC
Q4FE
0gce
O3F3
00RO
019C
0002
OD4B
0006
07A1
048D
Q00T
O3B2
0397
Q117
O2FD
OAZE
Q32C
O3SF
007
09A1
O9DE
QAT
F?0A
004A
0762
Q124
OADE
0A71
0001
Q4F A
0659
Q49A
QSSE
0047
QOL0
0305
0010
GBCE
OBF2
a1p3
F804
0653
F&O3
OBOC
000C
QOCD
04acs
02Cc2
Q72D
VLFE
GbE4
F203



SYSTEM TECHNICAL MANUAL

8F2
STARTS
SUBST
SYNCOF
TIM
TPARAM
TX10
TX4
TXH
TYHIBY
VALID
VFF
Yvzoo
WDAT
WRMCHR

F307
0670
OoCED
OOOE
©o81
0004
QELR
ODF6
QE4E
0018
OCE2
[aleles)
1000
Q020
01A1

SPARAM
STATRM
sumMi
SYNCON
TIM1OO
TST16
TX1t
XS
XS
TYLOERY
VBF
VSYNC
vv205
WDAT1
ZD0OM

0005
0000
0314
O00F
0A9S
OSDE
OE30
OE04
OE&B
0010
000F
0008
F80D
0002
0046

STACK § 0000

STK
SUMCHK
SYSSTA
Tim2
TSTEND
™@2
X6
TXT
TYWORD
VERETR
VSYNCM
w206
WRDAT1

FOO0
0309
0013
o082
0606
oDDA
ODAD
OESC
0000
0020
felel-
FB0E
O7DF

START
SUBHD
SUMERR
TIMO
TIMMO
™1
TX3
7
TSXU
UPARAM
VERS10
VSYNCS
w207
WRFOR1

QO&B
OA%1L
007E
0080
0083
ODBF
ODES
OE12
OE41L
Q003
OFF7
O0&E
Fez20
086E

APPENDIX A
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SYSTEM TECHNICAL MANUAL

ERR-C ADDR

08J-C0

APPENDIX A

KEYBOARD FIRMWARE
(VERSION 1)

Pe-LIN LABEL

000040 ¢
000020 ¢
000030 3
000040 3
000050 :
(100040 &
000070 &
00080 &
000090
000400 §
060140 ¢
000120 3
000130 ¢
000140 ;
000450 +
000160 3
000470
000180 +
000490 &
008200 3

(D OPERAND COMMENT

HAH P H
# THIG DOCUMENT, FILES AND INFORMATION HEREIN ¢
¥ ARE CONFIDENTIAL AND PROPRIETARY PROPERTY #
¥ OF NCR CORPORATION AMD ALL UNAUTHORIZED #
&  USE AND REPRODUCTION IS PROWIRITED +
HEHEH R

FHHEEEHERREF R TR IR R E R B R R R R F HRE 14

+

+ COPYRIGHT (C) 1983

* BY

¥ NCR CORPORATION

t DAYTON, OHIO U.5.A.

* ALL RIGHTS RESERVED

" PRINTED IN U.5.A.

L 4 CONFIDENTIAL, UNPUBLISHED
* PROPERTY OF NLR CORPORATION
¥
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HEEEF B EAR AR R R PR R HEE H R
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ERR-C  ADDR

A-68

08J-CD

PG-LIN LABEL CMD  OPERAND COMMENT

Qa029@ A

000300 ; ¥ #

000310 « + PERSONAL-COMP,-KEYBOARD®

000320 ; ¥ ¥

000330 ; # ASCIT ENCODED PLL/SER, #

000340 ; + +

000350 § # APRIL &3 £

000340 ; [ #

000370 § * X-TAL= 6.00 MHI #

(00380 5 # *

100390 HAH ISR

000400 ;

000440 ¢

(00420 ¢ REGISTER BANK 0 REGISTER BANK 1
000430 § ------mmemmmm——mee= eemmemoomcmceememeeo
200440 i RO...TENPORARY STORAGE RO, .. TEXPORARY STORAGE

000430 ¢
000460 +
000470 5
000480 &
000490 :
000500 +
000540 3
000520 :
000530 :
000540 ;
000550 &
000560 3
000570 +
000580 ;
000590 ¢
000600 ;
1100610 :
000620 5
000630 :
000840 5
000650
000660 ;
000670 &
000680 5
000690 +
000700 ¢
000740 &
000720 ;

R1...STATUS ARRAY POINTER  Ri...TEMPORARY STORAGE
R2...TENPORARY STORAGE R2...ERRCNT(BELL MULTIPLIER)

R3...TABLE STORAGE R3...XNIT BIT COUNTER
Ré.. .REPEAT DELAY CTR Ré.,..BAUD CLOCK (BEEP CYILES)
RS...QUEUE TAIL POINTER R3...XMIT CHARACTER BUFFER

R, . .QUEUE HEAD POINTER R6.. . INIT SHIFT REGISTER
R7...8 KEV STATUS R7...SAVE ACC DURING INTRPTS

RAM: 26,,.3F KEY STATUS 2 BITS/KEY 4 KEYS/BYTE
STATUS TURNAROUND 2 BITS LEFT FOR EACH KEY
10.,.17 QUEUE OF CODES TO BE SENT (FIFO)
TABLES: 300...36C MARKBIT-TABLE

34D....308 ASCIT CODE TABLE
FO SERIAL KB TOGGLE

HARKBIT ASSIGNMENTS:

BIT 0...9

BIT 1.0

BIT 2... ¥ EXCEPTION OFFSET

BIT 3...8

BIT 4.../ SHIFKY{BT=1)

BIT 5,..1GNORE SHIFT(BO..4,7=0)/CTLKY(B7=1}/

IF B0..4>8 EXCEPYION CODES UN-/SHIFT-FLAG DEPEND.
BIT &...IGNORE CTRL-FLAG/LOCKKY(B7=1)/SPEL. XLAT(B0. .40}
BIT 7...FUNCTION KEY/NO AUTOREPEAT INDICATOR/SHF,(TL.LOCK-

000730 7 BOCFUNCTION KEYS Fi...F20)  GO(SHIFT KEYS) AD(CONTROL KEY
000740 + COCALPHA LOCK KEY) Z20(SHIFT COND.IGNORED) 4D(CTRL.COND 1&N
000750 + 1...38 (SINGLE CODE EXCEPTLONS) 4X(SPECIAL EXCEPTIONG}
000760 5 00 NO EXCEPTIONS.NORMAL CODE CALCULATION:

000770 3
000780 +
000790 :
ooosoo s
000810 ¢

UNSHIFT CODE EXORED BY SHIFT OR CONTROL FLAG,

SHIFT FLAG INVERTED FOR LETTER CODES DURING ALPHA LOCK I
AND CONTROL FLAG OFF,

CONTROL MODE IGNORED FOR CHARACTERCODES  §

SHIFT- AND CONTROL-MODE COINCIDENCE -DISABLED FOR ALL KFYS



SYSTEM TECHNICAL MANUAL

ERR-C ADDR  0BJ-CD

0004

0003
0004
0005
0006
0007

0002
0003
0004
0005
G004
0007

007e
0050
0008
FFFD
0oae
0020
0o
ez
0023
0010
oot7
0024

PG-LIN LABEL (WD  OPERAND

000830 ; RBO EQUATES

000850 ;

000860 STPTR  EQV
000870 :

000380 :

000890 ¢

000900 :

000910 TBLPTR EQU
000920 REPDLY EQU
000930 @TPTR . EAU
000940 @HPTR  EQU
000950 KYOUN  EQU
000940 &

000970 & -

M

APPENDIX A

COMMENT

iSTATUS POINTER

BIT 0=0 KEY UP AT LAST SCAN

1 KEY DOWN AT LAST SCAN

AFTER CHECKING KEY DOWN BIT 687 ARE ROTATED T

3
Ré
5
Ré
7

iPOINTER T0 R/C VALUE IN PAGE 3
REPEAT DELAY COUNTER FOR AUTO REPEA
$QUEUE TAIL POINTER

iQUEUE HEAD POINTER

+8 KEY DOMN REGISTER

TINES HOW LONG KEYS LOCKED 0UT

000980 +  RBI EQUATES

L ——

004000 5

001040 ERRINT EQU
001020 BITCTR EW
001030 BDCLK  Eal
001040 CHARBF Evl
001050 SHFTRE EaU
001060 ATENP  EQU
001070 ¢

001080 5  OTHERS

001090 ¢ ---—--

001100 3

001110 CAFLE  E&U
001120 LONGDLY EQU
001130 REPRAT EQU
001140 THRONT EQU
001150 DOUBLD EU
001160 STRAPS EGU
001170 FLAGE EQU
001180 LASTLD EQU
001190 LASTKY EQU
001200 FIFO  EQU
004240 FIFOEND EdU

001220 DECPOI  EQU

RZ
3
L0
3
R4
r7

3]

-3
H
32
3
3
35
16
2
36

+BEEP WULTIPLIER FOR LONG TONE{.5SEC
1COUNTS SERJAL BITS SHIFTED W7

{817 COUNTER FOR Bald (LOCK
CHARACTERBUFFER FOR SERIAL OUTPUT
{SHIFT REGISTER

iSAVE ACC DURINE INTERRUPT

ACHARACTER AVAILABLE FLAG

{APPROX, 11 HI

1DOUBLE TERO DISPLACEMENT
1STRAPPING INFG

WP~ {TL- BHIFT FLAGE

VINTERIN STORAGE CELL

ILAST KEY POSITION

iFIF0 STARTADDRESS

LAST ADDRESS

i50FTADDRESS OF DEC.POINT/COMMA
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ERR-C  ADDR

A-70

ooog

008
0000
0061

0003
0003
0004
0005

0007
0ag7
0008
0009
00oe

oac
000D
ity
0014
ootz
0014
0015
0017
o7
0018
0014
0018
0010
0p4c
0ME
0F
0024
o024
0023
0024
0026
0028

0BJ-CD

35
0484

03
AF
D424

05

23(E
62

e
F221
9417
FA
(617

8¢
0A
D340
IA
2
23FD
0468
043D
BA22

8e3c
041C

PG-LIN LABEL CMD  OPERAND COMMENT
001240 oRe §

001250 ¢

001260 : RESTART, INTERRUPT VECTORS

001270 &

001280 RESTRT:

001290 DIS  TONTI DISABLE TIMER INTERRUPT
001300 JUP START iSTART KB SCAN
004340 3

001320 INTRUPT:

001330 SEL  Ret

004340 HOV  ATENF.A

001350 JNF INTRPT

001360 :

004370 5 TIMER INTERRUPT

Q01380 : FEERsERREEEREEE

001390

001400 ;THIS INTERRUPT IS EVERY 240MYSEC(XTAL=h MHI). OR 4NSEC
004410 ; THRCNT=3 IT SERVES THO FUNCTIONS:

001420 ¢

004430 ¢ 1) BEEP TONE GENERATION(240MYSEC)

001440 : 2) EMPTY KB QUEUE (4N5)

001450 +

001460 TIMER:

101470 SEL Rt

001440 MOV ATENP,A  SAVE ACC

001490 NOV  A.4-50 14M5 PAUSE

004500 MOV TA

001510

004520 5 OUTPUT BAUD CLOCK TO PORT 24

004530 ;

001540 MOV ABDCLK  $0DD/EVEN COUNT TEST
001550 JBT 4

004560 INL $5 $BEEP TONE IS SET
001570 MOV A.ERRCNT  iTEST BEEP MULTIPLIER
001588 J1 45 NG, CONTINUE NORMAL
001590 DEC  ERRCNT +ELSE DECREMENT EEROR COUNTER
001600 MOV BDCLK.#60 iSET COUNT OF CYCLES FOR BEEP
001610 $5:

001620 N AP2 $LOAD BEEP CONDITION
004630 AR A B4DH 15NAP PHASE

101640 UTL P2,A

001450 DEC  BDLLK

001660 $1:

001670 HOV A THRONT :RELOAD TIMER REGISTER
001480 v T

001690 NP EYINT

001700 $4:

004740 JNIBF MTKB@ 3TEST (N BELL LATCH SET
oe4720 IN  ADBB SRESET BELL LATCH
004730 MOV ERRCNT.#35 iSET MULTIPLIER

001740 MOV BOCLK.#40

001750 L . 3

061740 &



SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C ADDR  0BJ-CD PE-LIN LABEL (WD  OPERAND COMMENT
0024 001780 INTRPT: iIBF IS SET
0024 k6B 001790 JNIBF EXINT $IBF OFF BUT INT.REQUEST PENDING
002¢ 22 001800 IN A8 $(LEAR BF
0020 B82( 001810 MOV RO.B44 iSET DELAY COUNTER 300 USEC
002F E82F 001420 DINZ RO.$
003t 0630 001830 JNIBF NTKEQ 1THERE WAS NO ZND POLL(WR/) SIGNAL
0033 8820 001840 MOV RO, #STRAPS ;LOAD LANGUAGE CODE
0035 ] 001830 KOV A, 8RO
0036 4JE0 001860 ORL  A8-32  JSET UP UPPER BITS +ASSUME 600D KB §
0038 S3EF 01870 ANL AR-1T
003A AD 001880 MOV CHARBF.A
0038 Debd 001290 NP GEND
001900 :
(01910 : WTKBQ- ENPTY KEYBOARD QUEUE
001920 3

001930 + LOOKS INTO QUEUE ONCE EVERY INTERRUPT,

001940 + IF THERE IS A CODE, IT IS PUT INT4 CHAREF

001950 ¢ THE CHARACTER AVAILABLE FLAG 1S SET

001960 § THE QUEUE POINTER 15 UPDATED UNTIL EMPTY LONDITION

001970 ¢
0030 001980 WTKB&:
0030 8820 001990 MOV RO.4STRAPS (SELECT SERIAL INTERFACE
G03F o 002000 MOV A.RRO
0040 iy 002010 CPL A INVERT INDICATOR
0041 B 002020 NV R34 $SAVE FOR FURTHER USE
0042 9244 (02030 JBé 8+ i5KIP WASTER SLAVE IF !
0044 448 002040 JOBF  EXINT (EXIT IF LAST KEY NAT YET
0046 E805 02050 MOV AG,#4TPTR GELSE LOOK INTO GUEUE TC
0048 a 0C2060 MOV AGRRD i FOR TRANSHIT
0049 18 002070 INC RO
004A an 002080 IRL ACRD i HEAD=TAIL MEANS EMPTY
0048 668 162090 41 EYINT FIFQ ENPTY

002100 ¢ ELSE GET A CODE FROW QUEUE
004D 3] 0021410 HoV  AERD {PUT POINTER INTH R4
004E BG 002120 MOV RLA
004F Fi 002430 LI Y5 iGET THE (0DE
apse Al 002440 v LHARBF.&  iPUT INTC BUFFER
[Lisd Fi 002150 M AGRD HPDATE HEAD ROINTER
03z 17 002140 L }
0953 5347 002470 ANl AT {MAKE RING {OUNTER
0055 AL 002180 POV GRD.A AHD REPLACE
0056 002196 $1:
0g5e F8 n2200 My AR $RELGAD STRAFINF(C
0657 F2a0 002240 JET  SEND
o059 18 002220 IN RO POINT TO FLAGE
054 i 002231 NV ARRD
0038 F25F 002240 VT X 11F TRUE THEN SKIP
0050 Be3C 002250 MOV BDULK.#40 +OTHERWISE INITIATE 4 3EEP
00sF 002260 $3:
005F 31 02270 MGV A CHARBF  :LOAD CODE
.0060 DIED 002280 {RL  AJBOEOH  SINVERT UPPER 3 BITS
0082 02 002290 OuT  DBB.A 1AND OUTPUT TO BUS PORT
0063 FADF 062300 ANL  P2,BODFH  iSWITCH ON BUSDRIVER
0065 FAEF 002310 ANL  P2,80EFH  (AND NOW SET STROBE ACTIVE
0067 BAL0 002320 ORL  P2.414 iSETOFF STROBE PULSE

A-71



ERR-C ADDR  0BJ-(D PE-LIN LABEL CMD  OPERAND COMMENT

0069 820 002330 ORL  P2,832 {SET BUS TO TRISTATE
0068 002350 EXINT: SEXIT TINER INTERRUPT
0048 FF 002350 HOY A, ATENP
00&¢ 93 002350 RETR
002370 ;
0060 002380 SEND:
0060 8308 002390 MoV BITCTR,#8 $SET COUNTER FOR 8 BITS
D06F 002400 $1:
D0&F WIF 002410 ANL  P2,47FH  SET SYNCH BIT
oo 1491 002420 CALL CNTOMN+2  STINE IS 25 USEC
o073 1] 002430 MOV A, CHARBF
0074 n 002440 RR A i5END L58 FIRST
0073 AD 002450 MOV CHARBF,A
007 F287 002450 87 %% HOLD on BIT
0078 At 002470 ORL  P2,880#  GELSE RESET IT
0074 002480 $2¢
007A 1489 002490 CALL BITIME iTINE 15 NOW 80 USEC
00ve 8A0 002500 ORL  P2,880H  RESET NOW UNCONDITIONAL
0o7E 1480 002510 (ALL PAUSE HAIT NOW 100 USEC
oose 8 002520 DEC  BITLTR
0084 8 002530 MoV ABITCTR
0082 9b6F 002540 LTI iREPEAT 8 TIMES
0084 2 002550 IN  AJDBB 1CLEAR IBF FROM TRANSM.ACTIONS
0085 002560 $3:
0083 (11117 002570 NP EXINT
002580 ;
0087 0474 002590 $4: LI ¥ SROUTINE LENGTH EGALIZATION
002600 3
o8y 002610 BITINE:
0089 B808 002620 MOV RO, 811
(088 0edF 002630 JHP - (NTOWN
002640 ;
0080 002650 PAUSE:
008 BBOE 002640 HOV RO, ¥%4
008F 002670 CNTDWN:
008F E38F 002680 DINI RO,¢
0094 8 002690 RET
002700 ;
0092 002710 LDKBe: $LOAD A RECOGNIZED CODE INTO FIF(
002720 3
0092 2383 002730 MOV A0B3H  SELECT RESET CODE
(094 DA 002740 IRL A2
0695 9498 002750 N #
0097 8010 002760 MOV QTPTR,#FIFO
0099 BED 002778 WOV GHPTR,4FIFO iSET FIFO EWPTY
0098 002780 $1:
ose D 02790 MOV A,QTPTR  TEST FOR PLACE
009 1 002800 IN A
0090 537 002810 ANL AHTH HASK MODULO 8
0D9F DE 002820 YR A,QHPTR  SCOMPARE WITH HEAD POINTER
000 C4AB 002830 i1 82 iFULLIGNORE ENTRY AND INITIATE ERRT
002840 5
00A2 F 002830 MOV A.QTPTR  PUT POINTER INTO RO
00A3 A8 002860 HOV  ROD.A
0044 FA 002870 NV AR2 iGET CODE FOR FIFQ
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ERR-C  ADDR

ODAS
[0AS
00A7
0A8
00AA
00AB
oA

DDAC
G0AC
QOCAE
0080
L1174

G084
0084

0086
0087
0089
ooey
oaeA
(08e
008
008D
00BF
030
06ce
L8’
acz
ooch
0ers
oS
ooc7

oocs
00CA

o
08¢y
00CE
00cE
dJOCF
0ohae
oot
0802
0003
0603
oen?
007

08J-C0

AD
FD
17
537
AD

83

03ac
EéB2
4h1A
2491

FABF

9
B8IF

2
k)
Al
i}
(60
8

A0
21
(6C3
85

Eagy
2

8010
BE1D

7
A8

AJ
bA
A
18
F8
96(E
14F9

Pe-LIN LABEL CND  OPERAND COMMENT
002880 MOV §RD.A
02890 ROV AQTPTR  UPDATE POINTER
002900 IN A
002910 AL A RTH tMASK INTO FIFO AREA
002920 MOV QTPTR.A )
002930 $2¢
002940 RET
002950 ;
002940 NSPO:
002970 DD A2 $SELECT F5..FF
002980 N 4
102990 INP TRANS-2
003000 JHP N3
a03010
003020 ieserenssssdtd st INITIALTIE SCANRESSFESERNIRERHISE
003030 ¢
(103040 START:
003050 ANL P2 ROBFH  (PREPARE MATRIX READ STRAP INFG
103060 ;
003076 ¢
103080 (L FO 1PRESET G00D KB
003090 mov  RO.863 $SET RAM MSLOCATION
003100 CLEAR:
003110 CLR &
003420 L A
003130 MoV GRO.A
003440 IRl A.SRO (TEST FF
003150 i1 #
003140 tLR FO 1GET RAM ERROR FLAG
003470 $1:
. 063180 MoV ARCLA +CLEAR RAN
003190 MoV A.GRD 1AND TEST
003200 i #
083210 (ik FO
003220 ¢2:
003230 biN2 RO, (LEAR
003240 IN  AJDER 1CLEAR 18F
003250 &
(003260 {PRESET POINTERS.TIMER
003278 &
003280 MOV QTPTR.¥FIFD $FIFQ ADDRESS
043290 MOV RHPTR.EFIFO

003300 iDIAGNOSTIC CHECK SUM RGUTINE
003310 ROMCK: (LR &

003320 MW RO.A

003330 s1:

003340 HOVE  AGA i6ET A RON BYTE
003350 ALl ARZ

063340 MW RIGA i1GAVE 5UM

003370 IN0 RO

003380 MOV ARG JREPEAT 235 TIMES
0033%0 Mm%

003460 CALL  CKSUt {CONTINUE IN PAGE 1§
163410 CK5U3:

003420 s1: 1CONPUTE LAST PAGE
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ERR-C  ADDR

A-74

oen?
0008
0009
000A
i)
(111
0DbE
000F
O0E1
00E2

004
00E3
007
i3]
DOEB
0GED
DOEE
GOEF
00F4
QoF2

00F4
00F 4
0oFs
00F&
Q0F8
00FA
00F4
ooFe
G0FE
0100
0187

PE-LIN LABEL CMD  OPERAND
003430 HOVPI A.6A
003440 ADD  AlR2
003450 "V R2A
003440 INN RO
003470 ROV ARD
003480 LT |
003490 WV AR2
003300 i 84
003510 (R FO
003520 KOV RO,4STRAPS
{03530 iREAD NOW STRAPFING INFO
003540 ¢

003550 N AP
003560 ORL A8
003570 JFD s+
003588 ANL  AR-9
003390 ANL  PZ.R-3
003680 (LR FCO
00310 HOV  §RO.A
003620 FLY I ¥
003430 NI

003640 L X
003650 §

003660 $2:

003670 STRT T

003880 EN  TINTI
003690 MOV RO,826
003700 MOV §RO.433
003740 43:

063720 MOV RO, 0ECROT
003730 MOV §RO.M2ER
003740 ANL AR
003750 1T 4+
03740 MOV &RO.82CH

COMMENT

6ET A ROM BYTE
$SAVE SUM
REPEAT 256 TINES

$TEGT RESULT
16000

{CHANGE 600D FLAG

SET 600D FLAG

i5KIP

+CLEAR BIT3 TG BAL STATUS

i1SET PORTZ TO LAST COLUMM+

i(LEAR FLAR AGAINST MULTIPLE KEY ENT

TEST PLL-CABLE PLUGGED
tELSE ALLOW IBF INTERRUPTS V1A POLL

INITIATE TIMER

1ARD ALLOW TO INTERRUPT

1POINT TO ERRCNT IN REG.BARK i
iSET BEEP WULTIPLIER

+PRESET DECINAL FOINT
{SELECT ALL NON-ENGLISH COUNTRIES

S+UK  SKIP
iELSE CHANGE TO [OMMA



SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C  ADDR

08J-CD

PG-LIN LABEL CMD  OPERAND COMMENT

003780 ;ereseradseteii i ACTUAL SCANBSESERRFRERIEEE

003790 5

003800 :A NEW SCAN STARTS AT NEWS, )

003840 $THE & LSB'S OF PORT2 SELECTS A COLUMN OF & KEYS.

003820 :PORTY INPUTS THEN DATA FROM MATRIX RONS,

003830 $KEYS ACTUATED IN COLUMN SELECTED RESPONDS WITH

003840 ;LOGICAL 1. DATA 15 SAVED IN REGISTER 7.

003850 3A 2 BIT HISTORY IS RESERVED FOR EACH KEY IN THE

003860 jMATRIX.LSB WILL BE SET AS LONG A KEY HAS BEEN FOUND
003870 sALTIVE, 2ND BIT INDICATES STATUS KEY HAS GONE FIRST
003880 $TIME DOWN OR UP, PROPER RECOGNITION OF KEY IS AC-

003890 sCEPTED AFTER FIRST KEY GOING DOWN AND WITH NEXT

003900 ;SCAN CYCLE THIS KEY IS FURTHERON ACTIVE. SUCH WaAY

003940 ;NCISE AND DEBOUNCE IS PERFORMED OVER A WHOLE SCAN CYCLE.
003920 14 KEYS ARE CONTAINED IN EACH BYTE OF STATUS ARRAY.

003930 A TABLE FOINTER 1S USED FOR GETTING MARKBITS FOR EACH KEY
003940 ;AND ALSO CODE.SYNCHRONIZATION [S FROM TABLEPOINTER TO
003950 ;STATUS POINTER EVERY 4TH KEY AND TO MATRIXCOLUMN EVERY
(003940 38TH KEY.

003970 3KEYS ACCEPTED ARE SELECTED IN GROUPS:

003980 & SHIFT-,CONTROL-,FUNCTION-,ALPHA- KUMERIC-,SPECTAL-KEYS
003990 sTHE INDICATION WHERE ANY KEY ACCOMPONIES 15 CONTAINED IN
004000 :MARKBIT TABLE.

004010 STHE SHIFT- AND CONTROL-KEYS ACTIVATED ARE SETTING FLAGE
004020 §(20H.40H,80H) WHICH ARE STORED AT ADDR.21H.

004030 $SHIFT CODE 20H 1S EXORED WITH UNSHIFT ASCII CODE IF MARK-
004040 $BIT ENABLES. CONTROL CODE 40H IS EXORED WITH UNSHIFTED
004050 $ASCIT CODE ALSO ENABLED BY MARKBIT.IF BOTH SHIFT AND CTL-
004060 3FLAG ARE SET AND STRAPPING BIT 4 IS NOT ACTIVE.THEN & BOH
004070 ;IS EXORED WITH ACCORDING ASCIT CODE OF KEY,

004080 sIF WORDPROCESSING FLAG (BOH) IS SET ,THEN UPPER AND LONER
004090 $CASE CHARACTERS A..7 ARE EXCHANGED SYNCHRONOUS WITH
004400 ;SHIFT POSITION.E.G. LONER CASE IN UNSHIFT- AND UPPER CASE
004440 LETTERS IN SHIFT MODE.IF SHIFT LOCK KLEY 15 RELEASED VICE
004120 SVERSA.

(04430 sFOR COUNTRY VERSIONS WHICH REQUIRES MODIFIED LAYOUTS
004440 30F KEY DISPLACEMENTS THE STRAPPING SWITCHES ARE SET T0
004150 +A SPECIFIED COUNTRY CODE (D...7).BEFORE TRANSLATIONING
004140 sTHE TABLE OFFSET INTG ASCII-CODES, DEPENDINE ON STRAP-
004170 $INFO A SEARCH ROUTINE IS EXERCISED WHETHER THE ACCORDING
004180 sKEYPOSITION 1S CONTAINED IN THE MODIFY TABLE OR NOT.
(04190 $1F TRUE ,THEN THE INSTANT OFFSET 1S REPLACED BY ANOTHER
004200 5AS SPECIFIED.A ZERC CONTENT IN THESE TABLES MEANS END OF
004210 iTABLE CONDITION AND CODE REMAINS UNCHANGED.

004220 iMOST KEYS ARE AUTO REPEATABLE ELSE ASSOCIATED MARKBIT
004230 DETEAMINES OTHERWISE. AFTER KEY FIRST GOING DONN & LONG
004240 3REPEAT DELAY 15 SET(AOOMS),IF KEY IS HOLD DONN FURTHERON
{04250 {THEN ACCORDING ASCIT CODES ARE ISSUED DEPENDINE ON
004260 $SHIFT AND CONTROL KEY STATUS,WITH AN REPEAT RATE OF
004270 $4PPROX, 12 HI.

004280 $CODES TO BE ISSUED TO A MAIN STATION ARE FIRST PUT INTO
004290 A QUEUE WHICH WORKS LIKE A FIFO(FIRST IN FIRST OUT}
(004300 ;STORAGE BUFFER.

004310 5THIS USEFUL FOR THE N-KEY ROLL OVER FEATURE WITH FAST
004320 sKEY DEPRESSIONS AND GIVES THE MAIN STATION SUFFICIENT
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ERR-C  ADDR

A-76

0104
0104
0186
0108
0169
0168
o8
0100
0100
010E
0118
011
0113
0115
0116
0118
19
0114
0118
011
0410
D11E
014F
0120
0121
n2
0122
0123
0124
0125
126
0127
0128
0124
0120
0120
012F
0134
0132
0132
0133
0133
0136
0138
0138
0139
0138

08J-C0

B940
BB4S
0

840D

97
(8
FB
F204

1221
2

sz
(5]
1]
iy
3
53
A3
09
k)
AF

FF
E7
AF
F1
E7
E7
M
3244
1238
FF
1208
8408
95

Fi
0303

2408
F

53F8
D338

Pa-LIN LABEL (MD - (PERAND COMMENT

004330 FTINE T0 POLL THE DATA FROM KEVEOARD AND INCREASES PRO-
004340 1CESSOR THRUPUT BY NONINTERUPTIVE INTERFACING.

004350 ;1F FIFO GOES OVERFLOW A LONG ERROR TONE IS INITIATED
004360 iLAST CODE ENTERED IS LOST!

004370 jTHE KEYS IN THE F-ROW ARE PROVIDED FOR FUNCTION KEY
(D4380 ;AGSTGNMENTS IT5 CODES ARE FOR FREE PROGRAMNING AND
004390 $ALL SHIFT MODES ARE ALLOWED.

004400 §

004410 NEWS:

004420 MOV STPTR,#64 (TOP STATUS BYTE

004430 KOV TBLPTR,#KEYS 3LAST KEY ADDRESS

04440 DEC  REPOLY +COUNT DOWN REREAT DELAY EVERY NEW §
004450 ORL  P2,#3

(04460 SCANG

004470 (R {REGET CARRY FOR POSSIBLE ROTATES TH
004480 DEC  TELPTR '
004490 MOV 4, TBLPTR

004500 187 NEWS {TABLE POINTER UNDER FLOM

004310 CPL 4 {TEST BITO+4 FOR STATUSPOINTER SYN(H
004520 B %

004530 B

(104540 DEC  5TPTR tPOINT TO NEXT 4KEY GROUP

004550 B2 # 1000, SKIP ULTIFLEXER UPDATE

004560 STOR  TNT iTIGR MAY NOT OCCUR IN NEXT ROUTINE
064570 N a2 $ELSE DO

0104580 DEC A

054590 0UTL FZ.A

064600 5TRT T iLET TIMER RUN AGAIN

004410 MOVE 4,84 iGPEND A GHORT DELAY

004620 N APL {READ NEW NATRIX ROW DATA

004430 CPL A

004640 MV RLA iGAVE INFO FOR SHIFT AROUND

(04430 $1:

04460 MOV AT {ROTATE KEY DATA SYNC KEY TO SAME B1
104670 LA

04680 MV R7.A

004690 MOV A,85TPTR  (ROTATE ALSO STATUS

04700 RL 4

004710 LA

04720 MOV S5TPTR.A

004730 JEY  UNLOCK

004740 JBO HYDOWN

004750 Hov o AR? {TEST KEY IS DOWN

004760 JBl  GCAN KD

004770 JFB SCAN {INHIBIT WULTIPLE KEY ENTRIES
004780 (P FO JELSE SET INHIBITOR

004790 LOCKY:

004800 MOV AASTPTR  SELSE SET STATUS BITS

004810 IR AR

004820 MOV §5TPTR.A

004830 JHP - GCAM

004840 KYDOWN:

04850 MOV A,REPDLY  3LOCK OUT KEY NEXT 8 SCANS

004860 ANL - A,8-3

004870 IRL A %584



SYSTEM TECHNICAL MANUAL
ERR-C ADDR  0BJ-CD Pe-LIN LABEL

03 (608 004880
043F FF 004890
0140 & 004900
0144 1282 004910
0143 FB 004920
D144 E3 004930
0143 F7 004940
01k FbF2 004950
0148 %32 004950
0144 004970 UNLOCK:
144 85 104980
0148 3 004990
0t4C 0362 003000
M4 A 085010
O14F ki) 005020
0150 1208 005030
0152 FF 003040
0153 1232 005050
0155 005060 ACCPTKY:
0155 860 005670
0157 005080 REPEAT:
0157 B821 085090
0159 o 003100
0158 37 005110
0138 5360 005420
0450 (408 005130
045F 8823 003440
el FB 005450
ELYS Al 005160
0163 5456 a0s170
0163 8822 005180
D167 AD 005198
0168 (8 005200
0169 FZE0 005210
0148 £l 005220
0168 AR 005230
0140 F283 005240
016f 534F 003250
G171 9489 005260
017 FA 005270
0174 (105280 NORNLS:
0174 D360 005290
0176 Ad 005300
077 ko 003310
0178 54 005320
0179 005330-ND:
0179 #A 005340
074 13 005350
78 Fo 005360
017¢ 03D 005370
07E %] 065380
O17F D288 005390
81 28 005400
0182 (488 005410
0184 8289 005420

o1

i

APPENDIX A

OPERAND COMMENT

SCAN 3DON'T CHECK KEY ON ACTIVE

NV ART $TEST KEY HOLD DOWN
ML A
JBD  REPCK  §THEN CHECK REPEAT COND.MET
MOV ATBLITR  <ELSE FIRST KEY UP CONDITION
WOVP3 A,SA {SELECT SHIFT/LTL KEYS
RLC &
0 RESHFG  REGET SHIFT FLAGR
JWPLOCKY  :ALL OTHERS KEYUP DEBOUNCE
(R FO JCLEAR WULTIPLE KEY INWIBITOR
MOV  A,SSTRTR  5CLEAR DEBOUNCE LOCK
W AR
MOV §STPTR,A
oL A
JB0  STAN 1HAS KEYUP UNLOCK
NV A7 {TEST KEY STILL DOWN
B0 LOCKY  iho
MOV REPOLY,BLONGOLY  iSET UP 40DMS DELAY
MOV RO.FLAGE
MOV A, 6RO
LA
ANL A 840K
1 StaN 16NORE CTL/SHIFT COINCIDENCE
MOV RO.HLASTKY :POINT TO LASTKY
M0V ATBLPTR
MV RROA
CALL NATVLNG  5CHECK NATIVE LANGU.ILAT
MOV RO,ALASTCD {INTERIN SAVE
MOV §RO.A
DEC RO {POINT T0 FLAGR
JBT  SPIEXC
NOVP3 A,§h {GET MARKBIT INFO
WY R2,A 1SAVE. INTERIN
187 FUKY {SELECT FUNCTION- SHIFT- CTL-LOCK-KE
AL A3t JTEST EXCEPTION INDICATION
NI EXCEPT I S0 TEST LANGUAGE.SHIFT COND.
MY AR IRELOAD NARKS

1AL OTHERS HANOLE NORMALLY
YRL  ABCH  SINVERT DISABLES TO ENABLES
NV R2A 1PRESAVE
MOV ARD SGET FLAGB AGAIN
AL AR {COINCIDE WITH MARKS
MOV R2.A (FLAG 15 CODE CHANGE OPERAND
N RO F6ET LAST KEY AGAIN
NV RO
ADD  AMASCITE SRELATE TO ASCIT TABLE
HOVP3 A,5A 1GET UNSHIFTED CODE
JBe 81 {SELECT LETTER CODES SKIP SHIFT/CTL
XH o AR2
1 st
82 {SELECT SHIFTS
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ERR-C

A-78

ADDR

0186
0487
0189
0188
0188
018C
0180
(0180
018F
0191
0194

019
0194
019
0198
0194

(13L
019
09E

0140

01A2
0142
01A3
0145
0146
0ia?

0149
0149
0148
014
01AD
D1AF
0184

0183
0183
0184
0184
187

189
D189
n1eA
Hee
0180
i3
01
01ez

08.J-C0

FA
8208
2310

bA

A
F290
542¢

1492

B

D3ce
9408
1492
2408

D240
4408

044C

FC
9408
FB
£3
F208

8823
F0
08
9408
808
2457

£
94EE
77
2474

FA
D20F
00
02eé
BZBe
8
Fo

PE-LIN LABEL

005430
005440
005430
003460 $1:
005470
005480 Ni:
003490
005500
003510
003520 N3:
005530
003540 3
003550
003540
005570
005580
005590
003600 ;
005610 N&:
005620
0054630
005640
003650 N5:
003660 3
005670 +

(0

nv
85
Hov
IR

L

J87

CALL
CALL

Hov
XRL
INT
CALL
NP

JBé
P

Inp

OPERAND

A,R2
SCAN
A0

A.R2

R2.4
N&
TXTCHe

LDKBG

A, TBLPTR
4, #0OUBLD
SCAN
LDKBe
SCAN

H3
COND

N5PO

COMMENT

$TEST CTL FOR 20,.3F CODES

iIF TRUE IGNORE

$HAY BE CHANGED TO 10

FMAY  CHANGE CODE ACCORDING SHIFT M0
SEXTRACT FUNCTTONAL KEYS

TEST UPPER/LOWER CASE LETTER EXCHAN

$PUT IT NOW INTO FIFO

{SELECT DOUBLE ZERD KEY

IF TRUE OUTPUT A ZND §
INEXT KEY

{SELECT DEC.POINT FEATURE
160 INTO PAGE 2

003680 ;CHECK ON REPEAT FUNCTION

003490 REPCK:
005700
0057140
005720
005730
003740
005750 +
003760 $1:
aps770
005780
005790
003800
005810
005820
003830
003840 FUKY:
005830
003860
005870
003880
005890 i
005900 EXCEFT:
005910
05920
005930
003940
005956
005940
005970

MOV A,REPDLY  3TEST COUNTER IERO
NI SCAN 1N« TGNORE
MOV ALTELPTR
HOVPT 4,84 1GET  MARKBITS
JB7  SCAN iEXIT IF NON REPEATABLE KEYS
NOV  RO.BLASTKY ;GET LAST KEY
MOV A,GRO
YRL  AJTBLPTR  :I8 INSTANT KEV=LAGT KEY OUTRYUT
INT SCAN
MOV REPDLY.BREPRAT iSET REPEAT RATE AGAIN
JHP  REPEAT
RLC 4
INI  GT5HFG iSET SHIFT,OR CTL OR ALPHALOCK FLAG
(LR 4
JHP NORMLS SRECEIVE WITH 0 MARKS
{TEST ON EXCEPTIONAL CONDITIONS
MV ARZ SELECT SFECIAL EXCHANGES
1B SPIENC-1
IRL A, R0 TEST SHIFT-COND CGINCIDENCE
JB&  EXCEPT-3  {HANDLE NORMAL I CTL-MODE
JBS  EXCEPT-1  iHANDLE NORMAL NO SHIFT COINCIDENCE
DEC RO iLOAD LANGUAGE
MOV AGRD



SYSTEM TECHNICAL MANUAL

ERR-C ADDR  0BJ-(D PG-LIN LABEL

0103 5307 005980

0ies A8 005990

01c4 18 004000

017 2380 006010

0409 006020 $1:

0109 E7 006030

01CA E8(Y 004040

01e A8 006058

01eb FA 006068

0LE SHF 006070

0186 03ce 006080

0102 AA 006090

0103 546C 004100

0105 58 006110

0106 8821 006420

0108 (674 006130

0idA FA 004140

0108 0314 005150

0100 4410 006160
006470 &

010F E7 004180

it 006190 SPZEXC:

01e0 AA 006200

[1}13] FO 006210

04E2 5360 (106220

[}1) n 006230

01E5 47 006240

01E4 bh 006250

[E7 oA 005260

01E8 A 006270

MEY 0334 106280

(MER E3 106290

{1}134 4440 06300
006310 §

DMEE 06320 STSHFG:

DiEE 4 006330

D1EF AQ 0C6340

01F0 2408 006350
006340 ¢

04F2 006370 RESHFG:

01F2z 8824 004380

01F4 k) 006390

01F3 50 008400

01Fé AD 006410

01F7 432 006420

D4F9 008430

0iF9 004440 CKSU1:

01F§ 006450 $1:

01F9 43 006440

G b4 006470

OtFe AA 006480

04FC 18 006490

01F0 F8 04500

DMFE 96F9 004510

208 004520 CKSU2:

o,

ANL
Hov
INC
Hov

RL
DINI
MoV
HOV
AL
ADD
nov
CALL
ANL
nov
i1
Hov
ADD
NP

RL

HOv
Hov
ANL
L]
SHAP
ADD
ADD
ADD
ADD
HOVP3
e

(RL
noy
NP

HOV
418
ANL
MOV
In?
(0RG

NOVP
ADD
oy
INC
MOV
ML

APPENDIX A
OPERAND CONMENT
A8
RO,A
L) 3 CLUDGE
A28
A HAKE MASK
R, 81
RD4A iSAVE RESULT
AR2
A3
A, NSKTB-1 (REFER TO LANGUAGE MASKTABLE
R2,A 1SAVE INTERIN
1
AsRD HASK NOW
RO, #FLAGB <RELOAD POINTER
NORMLS JLANGUAGE NOT CONTAINED
402
A, RILCD-NSKTB iCALCULATE EXCEPT.CODE OFF
TRANS $6ET CODE FROM NEXT PAGE
A
2,4
A, RO i6ET FLAGE
A d40H
A
A
A.R2
A.R2
AR2
A 45PTICD-128
4,8
TRANS+
A, §R0 iSET UP BIT
§R0.A 1AND STORE
SCAN
RO, $FLAGE
A
AdRO i CLEAR FLAG
§RO,A 15TORE BACK
LOCKY
1F9H
4 5A 16ET A RON BYTE
A.RZ
RZ,4 15AVE SiM
R0
4,80 iREPEAT 234 TINES

A-79



ERR-C  ADDR

A-80

0200
0200
0204
0202
0203
(1264
0205
0207
0208
0208
0Z04
LRI
020e
020r
oz
0243
0215
0216
0218
0214
0240
1K1
0210
021

0220
0220

08J-€C0

Al
bA
A4
18
F8
7600
83

8824
D38A
9611
3]

Lt
310
941E
Fl

0302
ZhEF
0320

A3
)
U9

343536373839
2A2B3132332¢

PG-LIN LABEL

006530 $1:
(04540
006550
006560
004570
006580
006590
006600
004610 COND:
Q06620
066630
04440
004450
006660
006670 $1:
(66686
0104490
006700
006740
006720
006730 TRANS:
Q06740
006750
004760 $1:
006770 3
006780 +
006790 SUPLFU:
006400

(XD

Hve
ADD
nov
INC
nov
i
RET

L
8L
NI
Hov
e
L0
N
Hov
LN
P
AbD

LI

Hov
e

g

OPERAND COMNENT

AGA

AyRZ

2,4 GAVE SUN

R0

A RO {REPEAT 256 TIMES
$1

il $DECPOT

A 4801 FSELECT DECIMAL POINT ORIGIWAL {(DE
4

4, §RD {GET POINT OR COMMA

TRANS+

h#b $SELECT ADECPOI

TRANS+#Z 315 ANOTHER FUNCTIONCGOE
4,880

k2 (SWAP POINT TO COMMA OR BACK
STSHFG+!  STORE AND G0 STAM

A+ 45UPLFU

A 8A

Rk
N3

4547894123/’



SYSTEM TECHNICAL MANUAL

ERR-C  ADOR

0220
022¢
022D
a22F
0230
02
0232
0234
0235
0235
0234
0236
0237
0238
0Z3A
0230
023
0240
0242
244
0z45
0246
0247
0248
0244
0244
0248
0240
024
024
0251
0251
0253
0234

0235

08J-C0

7
0235
(8
FO
37
F234
FA

83

]
FA
S3tF
(635
03E2
Fbl5
0363
[ Z531
F
77
iy
37

5251

KH
M
523
Fh
1235

oA

2320
bA
L1
83

PE-LIN LABEL

006820 TXTCHG:
006830
004840
004850
806840
004870
004880
004890
006900 UNCH:
006910
004920 $1:
004930
006940
006950
006940
108970
004980
004990
007008
007010
007020
207033
807040
207050
007060 323
207070
007088
00709
007400
007440
0712 $3:
007430
007140
007158
007140

(Hp

CPL
486
el
Hov
(L
487
L

OPERAND

A
UNCH
k0

A4 8RO
A
UNCH+1
A2

UNCH
Aoli2

COMMENT

iND LETTER COBE
$6ET WP-FLAG
JTRUE

{SELECT ALL 3 ©

BELECT ALL M

(GET LANGUARE (ODE

APPENDIX A

UNCH 1CAN'T BE 50 R 7C(FOR GPAIN

l

4,432
A2

15ET EXCHANGE OPERATOR

A-81



ERR-C  ADDR

0256

0256

4257
0239
0254
025¢
025€
025F
0260
0240
0261
0262
(0264
0265
286
0268
0269
0268
0268
026¢
026D
026E
025E

0274
0278
0282

0288
0268

0297

A-82

08J-(d

AA
8820
F0
5307
D34E
Al
AB

Fé
Al
(634
DA
18
Cb4B
18
444l

F8
Al
83

T48BARADADAD
8280

4EJ4SEAATETR
044950593030

4930598534A5E
543300

AEBASEAEDALY
5DIEIDIT4TIC

593039504A5E
JE3%00

Pe-LIN LABEL  CMD  OPERAND COMMENT

007180

007190 iLANGUAGE DEFENDENT KEY LOCATION EXCHANGE

067200 §

007240 § US(D)  UK(D) k(D) Ge(3) Swlé) Nwi(5) Ge(h) IH(D)
087220 5

Q07230 § E7 *H D6 *B1 02 481
007240 ; E40X2 E1D%Sh B *Dé B1 A2
007250 § E114810 E11°E40 E11MG ELIAXT  EHAXT
007260 3 E12°X3 E12B(12 E420011 E12459
007270 ; BOOAC10 8OOA(10

DE7Z80 5 M1ACH1 MA1AER2 Di1412

007290 5 0120041 B424044 DA2A42 H2r{42

007300 5 C10*Xe C40*R4 C10ACUY (10452
007340 ;5 11485 (11012 (112040 CH1AE42 (11454
007320 5 (120011 (12008 C12°611 C12008 422044 (1297
007330 5 B10°E1L BAOAEY

007340 3

007350 NATVLNG:

007360 HV R4 3SAVE TABLE OFFSET

607370 MOV RO,#5TRAPS

007380 ROV A,GR0 $6ET LANGUAGE CODE

07390 ANL A7

007400 ADD  A,#LNGOFS 3GET OFFSET TO TABLES

007410 MOVE 4,84

007420 MoV RO,A $SAVE IN REG

Q07430 $13

007440 MOV ARD

007450 HOVE 4,44 {ADDRESS INTO PROG, MENORY

007460 3T UNCH- FEND OF TABLE REACHED

007470 IRL ARZ {COMPARE WITH ORIGINAL DIGPLACEMENT
067480 IND  RE

007490 U st $FOUND CONDITION

07580 ING RO iSKIP TO NEXT CODE

0a7510 RLCI HR(

087520 $2¢

67530 MOV ARG $ADDRESS TO SUBSEQUENT CODE
007540 XL: HOVP 4,64 1L0AD REPLACE CODE

(07550 RET

007560 LNGOFS:

087570 DB $1.87,83.84,45,86,47.88

107380 $1: US-ENGLISH

007590 DB 78,52,94,074,62,59,10,73,93,89,61,93

007506 + E10%2.£11810,E42¢3,800010. 01411, 042041

007410 0B 73,40,89,133,74,094,86,51,0

007620 ¢ (1014, C1185.B10E41,E7XH

007630 $2¢ $IUKLINT'L ENGLISH

407640 08 78,134.94,78,10,73,93.62,61,89.73.40

007650 § E1056.E41€10,800C40,D14E42, 012041, {10X4

007540 0B 89,61,57,93,74y94,62:57,0

067470 + C11012, 012041840841, E42012



SYSTEM TECHNICAL MANUAL

ERR-C  ADOR

0240
G240

0249

0240
024D
0240

0282
0282

0280
1280

0207
02l

g2ec
0202

0208 009

02k4
0284
02k

08J-(D

D07680 $4:
452A24455E69 007690
398800

PG-LIN LABEL {ND

08

OPERAND COMNENT

;GERMAN AUSTRIAN

69,42,42,49,94,105,57,139,0

APPENDIX A

007700 § D4B1,8106,E11X6,C12611
007740 5 DANIGH
49595949 007720 $3: B 73,80,8,73
007730 ;5SWEDISH,FINNISH
007740 $5:
007750 $6: NORWEGIAN
3039396800 007740 08 41,57,37,407,0
007770 3 12012, (1248
007780 §7: 1SPANTSH
5039593£3950 007790 0B 93,57.89,62,57,93,62,89,94,108,0
JES95E4C00
067800 ; 011012, CH1E12, C12D14, E12C41, E1149
007810 48: ITALIAN
498257842524 007820 08 73.130,89.132,37442,42.37,62137
2A253EBY
007830 ¢ (1054.01156,0284, 8402, £42540
SEGAI98700 007840 DB 94,106,57,135,0
007850 } E41X7,01287
007860 MBKTB:
FCFCFCFCFCCE 007870 0B -4y-hy~hy-ki-ks-36
FFO00B344008 007880 08 -1.0,8,052,64,8,124:64,128
704080
007890 08 91
3440 007900 08 5.4 GKANDIN. (SPAIN
007910 XLCD:
2F303EIB3A28 067920 08 '/DdizeURei’,39,123,39, BALRO4GE

TF3D4028507€
277827485€26
ZA2B292B3A40
4040

A-83



ERR-C  ADDR

A-84

08.-C0

PE-LIN LABEL CMD  OPERAND COMMENT

007940 ; EXCEPTIONAL KEYCODE MODIFICATION EXPLANATION
007950 § LANGUAGE [ODE AND BIT AGSIGNMENT:

007940 5 0=US-ENGLISH{BITO=1) 1=UK+INT'L ENGLISH(BITi=2}
007970 ; 2=DANISH  (BIT2=4) J=GERMAN,AUSTRIAN {BIT3=8)
007980 § 4=SWED/FINN. (BIT4=16) 5=NORMEGIAN (BIT5=32)

007990 ; 4=GPANISH  (BITé=54) 7=ITALIAN (B1T7=128)
008000 5

008010 ; OFFS MARK LANGU. EXC.COD -SYMB. NORM-CD -GYMB. POSITION
008020 ;

008030 § 1 | FC oF LA [ 2]
(008040 5 Z 02 Fe 30 0= 203 -= Ei0
008058 3 3 2 F ki3 {» W IE () oo
008060 5 4 24 Fe B yi 2838 s { BB
(008070 ¢ 5 25 ) JA LR E L)y B
008080 5 & 06 8 28 t# JA2A i+ MLIN
008090 3 7 i FF T (LR 86 7TF 96 (LR 030
008100 5 8 28 00 b Iar 33 23 It EL1S
gostig ¢ 9 29 18 40 Ifar 33 23 J¢ 8
008120 5 10 0A 34 yi] +1 FIF /7 ELLEAD
o08t3e ¢ 11 28 40 5 i BIR Ad B2
008440 5 12 0c 08 T ss? ZFIF 11 Eile
008130 ; 13 0o 7 27 MDD AG 00§ EfZU
008160 5 14 13 40 T'ee'd o 307010 U0 DI.CIZ
008170 ¢ 15 oF &0 27 'Y 11 BT
008180 5 16 30 M 40 2y nx 2" B
008490 ¢ 47 3t 01 5 bh 324 6t Eh
008200 5 18 32 01 24 8 an 70 L
008z10 ¢ 19 B il A G+ 3828 B &8
008220 5 20 T4 01 28 90/ 93 B
008230 : 2 35 01 2 0y 30 0 g1z
008240 5 22 b i) 22 =+ D2 = - El2d3
008250 ¢ 23 k) 01 I IR i+ Cils
008240 5 24 k! ] 04 &0 ‘B OSETEE  * B M2
008270 5 s 19 34 40 i+ A2 ¥ {1208
008280 5 26 1A 40 40 1 ¥ 11 ELE
008290 ;

008300 ; SPECIAL EXCEPTIONS:

(0830 3

008320 ; 00 ] 04 Lz3m % 12,50
008330 3 M 81 04 5010 a'o b1,51
008340 ; 02 82 80 75040 atey (10,52
008330 ; 03 83 04 W51 (11,53
008360 5 04 84 &0 bd 56 18 ', (11,54
068370 5 05 £ n auw 't {11,585
(08380 § 06 86 0z W F 0. 16,56
008390 5 07 87 &0 4000 o'far (12.57
008400 ¢ 08 44 FD 20 5F tF - _ #1d,£11
008410 5 09 89 80 JESELE 1 E12,59
008420 ¢ 10 45 FF M FAFy - 851
008430 5 1 &8 08 PRI . {12,544
008440

{08450 ; MARKBIT 5 ON NEANS EXCEPT IN SHIFTNODE,GFF MEANS EXCEPT UNS
008440 ; MARKBIT & OF 7 ON MEANS EXCEPT IN ALL MODES



SYSTEM TECHNICAL MANUAL

ERR-C ADDR  0BJ-CD Pe-LIN LABEL
0300 008480
1300 008490 MRKTBL:
0300 ADDCOCOOOCOO 008500
088

0308 60C023602040 008510
6080

0310 270000000000 008520
2980

0348 400000000000 008530
0080

0320 940000002000 008540
1080

1328 000000000000 008550
0086

0330 200025323500 008360
3480

1338 801820363706 008570
0080

0340 450000000000 008340
3180

01348 30044802000 008390
0280

1330 400000802000 B08400
2480

0358 80269080200F 008610
A0

0340 200024802000 008620
3380

1068 008430 KEYS

0368 2B0COF191A  DDBA40

03t 008650 ASCITE:

0360 004656F7F932 008640
JhEh

0373 300030308400 0084TR
1BED

0370 864443FBFF4S 008680
J3E3

0385 204742F4F434 008490
I3E5

0380 005358FC8857 008700
3282

0395 FR&15AFDFESY 008710
Kpt3!

0390 3B4C2E37304F 008720
I9E9

1383 ED3EBBIDIRIA 008730
ADEC

0340 ZDAB4EFSFATY 008740
J4E6

0385 EF5C2DF18350 008750
2DEA

0380 94A40F28455 008740
JTE7

0303 EE5R00FO8250 008770
2FEB

ORG
bl
02
08
08
08

APPENDIX A

CND  OPERAND COMMENT

J00H

160syr1095128 $D13CBADI1DIIDEFS

Fb.-bhe35:96432,160,96,128 1A30CB0AS2330EFD

apererd128 t050(B3D32340EF3

Ghivgrresi2d 14CBSC5453DEFS

144, 00+320048.428  1B99CB2B51540EF2

Draryrssd28 1B30(B1B52530EF1

1]
e
2]
0e
be
08
be
08

10
ig

I8
08
08
be
1]
i
o8

oe
08
08
g

12,,37.50.53,,52,428 E43CB9X1X20EFY

128+ 24432,54:55.64134128 F1IC1213NXADEF
B9r0egr k9,128 1030CB405254DEF &
128,,68,128,20H,,2,128 {FSOCB10FESZDEFY
96441128,32,,33:428  SE14(BTFEIIDEF?
128,430144,128,32,14,10,128  iFIACBITFESLREF
32,.36,128,32,451, 128 {ESOCBEFES4DEFS
$-MRKTEL

40,12:15:23.26 i15..%

0,'FV' 4-%,-7,'R4",-28  3D13CB4DS15I0EFS
4B.'<0' /8AHy+27,-32 1ASOCROASZ53DEFD
134, 0C" o -84-1,'83'4-29  1D30(BI052540EF]
' ER',-12,-10,°T3,-27 (ACBSC3{530EFS
'SX*y-4, 884, ' N2' ~30 1BI9CBZBS134DEFZ
<50 A" 032,81y -3 1BSO(B1B52530EFL
139,°L.7009",-23  {E13CB9XLX20EFY
-19, 94,434, '=42§' -20  1F13C124KINGDEF12
450 HN' o-110-80 7 V8 =26 1050BOCI254DEFS
-17,'6-"1-15,131,60,45,-22 {FSOCB10FES2DEFD
90" JN - 14, 84H 47" =25 SEJ4CBTFESIDEFT?

~18.9100-164130,93,47,-21 iF14CB11FESIBER

A-85



ERR-L  ADDR

A-86

0300
1305
030A
030A

03es

03F3
03FE

08J-C0 PG-LIN LABEL CMD  OPERAND COMMENT

814B2CF38549 008780 D8 BiH,"K,’,-13.85H,' 18,24 :ESOCBAFE4DEFH
J8E8
JIZF2FIN2F 0O8TRO [T A
008800 SPIXCD:
602300405C1C 008810 DB 96.35,444,92,28,123,92,28,126,91,27
785C1C705848
403848272200 008820 DB 96491:27,39, 34y, 48,93,31,124464:0,45,95, 31
J05F4F704000
205F1F
TESE1E20F4F5 008830 DB 126,94,30,45,-124-11,35,94,30
235EME
08 008840 CHKSUN: DB O
0082850 3
008840 §
008870 $CROSS REFERENCE  WIRING/KEY LOCATIONS
008880 +
008890 ; COLUMN/ROW RO Rt R2 R3 Ré RS & K7
008900 ;
008910 ; 0 COL O 013 (4 BA D51 D53 D& E& F4
008920 5
008730 ; § COL ¢ AS0 (0 RBO  AS2 +AS3 D0 EO FO
008940 3
(008950 ; Z oL 2 50 €3 B3 032 D34 DI BEZ F3
008940 3
no8s7n ¢ 3 CoL 3 A5 (5 BS (3 (53 D3 &3 F3
008980 & :
008990 ¢+ 4 (0L 4 B99 (2 82 BS{ +B34 802 BE2 F2
009000 ;
009640 ¢ 5 COL 5 B33 BCY PB4 852 853 M £ F1
009020 ;
009030 ¢ & COL & 13 (9 BB X1 X2 09 BEY F9
009040 3
009050 + 7 COL 7 Fi3 B012 +013 X3 X4 PD42 BEf2 Fi2
009060 3
009070 ; 8 CoL 8 (50 (6 B4 (32 (34 PD6 BEL F&
009080 ;
009090 5 9 oL 9 F30 BC10 AB1OD F52 +E32 040 RE10 Fi0
009400 ;
009110 + A COL 40 Et4 (7 B7 F33+E33 07 pE7 F7
009120 5
009430 ¢ 8 COL 11 Fia BC11 BYY P51 +E51 BDU1 BEL1 FiY
009440 3 )
009450 & C COL 12 +ES0 CB BBB  F54 +E54 D& BER ~FB
009160 ;
009470 ;PSEVDO 12 B 1w X7
009180 &

009190 5 KEY LOCATICNS WITH B ARE RELOCATED LANGUAGE DEPENDENT
009200 § KEY LOCATIONS WITH + TRANSLATABLE FOR 7900,7901 USAGE



SYSTEM TECHNICAL MANUAL

ERR-C ADDR

08J-C0

Pe-LIN LABEL (ND

(OPERAND

009220 NUMERIC KEY PAD PARY
009230 SEXPLANATION: 45T LINE KEYLOCATION 2ND MATRIXPOSITION

009240 §
009250 +
009260 ;
009270 §
009280 ;
009290 ¢
009300 §
009318 §
009320 ;
009330 §
009340 §
009350
009340 ;
009370 5
09380 ;
109390 ;
009400 ;
009440 ¢
(109428 3
009430 ¢
009440 §
009450 3
009440 3
109470 3
009480 ;
089490 ¢
009500
009510 ¢
009520 §
009530 ¢
009540 3
009550 &
009560 &
009570 ¢
009580 ;
009590 §

009610
00920
10930
009640 §
00950 §
009460
00%70 §
009680 ;
00990 ;
009700 5
009740
009720 ;
009730
009740 §

JRD-LINE MARKBITS

APPENDIX A

CONMENT

4TH SYMBOLS

STH LINE CTL-CODE, &TH SHIFT-CODE, TTH UNSHIFT

'FI0IF31IFI2IFSIFS4!
190! B3! 93! A3 (3!
' 80! 80! 80! 80! 0!
'F161F17IF1BIF19!F20!
! AF! BO' B1! B2! B3!
' CFY DD! D1 02! 03!
! EF' FB! F{! F2! FY!
e S s et
TES0!ES1'ES2!ESTIEH!
10! BA! 94! A4! (4!
1200 200 200 200 20!
Hose!<--!Dun!tlp !--)!
! f! 921 93! 94! 95!
DA B2t B3 B4l B!
'l E2' 83! 84! 89
R e S e ]
'050!0541052! 053! 034!
D201 03! 230 04! 24!
! 27* 00! 00! 04! 0C!
MLRIT '8 !9 !
196! BT! B! BY! EF!
YIF!DTY DAY 09! OF!
86t 37t 38! 39! 2F!
P —
1050 C511052! 0331 (54!
180! 33! B3 14 4!
' 00! @o! oo' 0ot o'
L DRI
! F3E BAT B! BG! BA!
' FAT D! DS! D6 DAY
P20 34! 350 36! 2M
Vommgmmmpooapmepone!
1850'851!852!853!854!
1 50F 43! 33! 54} 44!
' 00! 00! 00' 00! 20!
012 13 T
' 88! BC' BD! BE! 94!
! B! DC! DD! DE! B!
128! 3! 32! 33 e

fommmnen ponpoenl
“Sg As21As3! !
TR R TI
o0 !e0! 20! !
Wt
130 30 A
LI 30 BANG-—-
130 A0 !

NATRIXZCODE COMBINED:
HO-DIGIT COLUMNE
L0-DIRIT RON-#

-ysed to switch fa |
QUTPUT: 2EH(.) or 2(H{(,) as set

to + or back

A-87



ERR-C  ADDR

A-88

08J-CD

PE-LIN LABEL CND  GPERAND CONMENT

009760 ; US-ENGLISH

009770 SEXPLANATION: 15T LINE KEYLOCATION 280 NATRIXPOSITION
009780 5 IRD LINE MARKBITS 4TH SYNBOLS

009790 4 STH LINE CTL-CODE, &TH SHIFT-CODE. 7TH UNSHIFT
009800 §
009840 $FOG'FO1!FO2 FO3IFO4FO5FOGFOT! FOBIFO FADIF 1L F2'FITIFL4Y
009820 5 17! 57! 47! 270 07! 37! 87! AY C7! 671 97! B7!O7TY 70! BO
009830 ¢ 80' BO' 80 80' 80! 80! BO! 80! 80’ 80! 80! 8D &G! 8Q' 40!
009840 3F1 'F2 'F3 'F4 'F3 'F6 'FT P8 'F9 'FAO'FAUIFA2IFATIFAAIFAS!
009830 § AD' Af! A2' AJ! A&! A3 Ab! A7! AB' AT! AA! ABY AC! AD! AE!
009860 5 0! C4! 2! {3! Ca! (3! C&! (70 (B! 9! CA! (B! CC! CD! CE!
009870 3 EOF Ef! E2! E3' Eb' 3! Eb’ E7' Eﬁ' E9‘ EAt EB! EC' ED' EE!
DO9880 j---4---+---+ R e e ]
009890 .EUG’EDi'EEZ'ED]’EOA‘EUS’ED&‘EU7 EUB'ED?‘EiU EIHIEIDTETIELY
009900 ; 16! 58! 46! Zb' Q6! Ja! 86! 46! Cb! bb! 95! BA! 74! 60! AD!
009940 § 40! 00! 30' 29! 00! 0O 34! 32 33! 34! 35! 440 Ja! 20 60!
009920 ,ESC‘i' ARk | '45 '51 ‘6‘ '7& 'B* 190 10) !-_ =+ 'BSPITAB!
009930 ; 8t ! T T T
009940 § 1B! 21! 40! 53' 26’ 25' SE' 26‘ ZhY 28! 29! 5F! 28! 8R! 09!
009950 {8 34! 32! 33 34 350 36! 37! 38 394 30 200 30¢ ger 09!
009960 5
009970 ¢+ DOQ '001!002!003'004!D05!D04 DAT! GOB!BOY D10 011 042 43 ¢
009980 ; 15 ! 55! 45! 25! G5! 35! 85! AS! C3! 45! 93! 83! 75! 00!

1

089990 ¢ AQ ' 00! OC' OG' DO' DG! 0O: GO OO' OO! GG' 28! OE* AZ !
010000 ; '8 'wN TeE IrR Tt IyY Tl T fod leP 1AE MED !

410010 ¢ P40 AT O 430 140 490 450 0% OF! 40 B 4

(10020 ;CONTL! 51! 57! 45! 527 341 590 53! 49! 4F! 30! 781 7D LONTL
010030 VL7085 T30 T4 791 751 690 oF TOT 58Y SO

010040 ;
0146050 5100 fCO11C02!CO3C041C05C06!CaT I COB!COTCIDICILICIZ (43!
010060 §° 41 ! 510 41! 24t O1f 34T 1Y AAY R 410 91 BYY T4 72
010070 3! <0 ! 00! Q0! 00! GO OG! OO! BO! 06! 00! 3785 ! 3§ IB!
010080 ;! ‘ah 15§ 'dD 'FF g6 'hH L3 MR DL D MM it

016090 3! ' g4l 13" 04! 06: 07! 08! OA' OB! OC! ! 00! 4E) 98¢
010400 3 'LOCK" A1 537 44! 46! 47! 48! sA 4B! 4C! JA' 220 TE! 88!
010440 ¢ PAA! 7T 44! b4t 47! 68! GAT 6B! 60 38! 27! 4G 88‘

010120 ; T
010130 +'899'800¢601'802'803:604 805 6048071808 /BOYB4D: B41 T
010140 5 40° 12! 52! 42! 22! 02! 32! 82! AZ' (2! 62! 92! 82 !
010150 3¢ 90! 00! UU' 00! 00! OO 66! 00 CG' 24% 25% QA' 90 !
010160 § " 14 'zl '« el 1wV 6B 'aN Ta¥ L LD 17! !
O10170 51 * ' 40! 1Al 180 03 fet 02t OEV ODF ! 1 0 A
010480 5ISHF! 70! 5A' 58! 437 560 42! 4E! 4D 30! JE! JFIGHIFT! !
040190 | " P50 TAY TR BT 78! 620 6E! AD! 20! 267 DF!

016200 ;!

00210 3 ! AD3 i
010220 & ! 30 !
010230 & ! 4 !
010240 5 ! !
110250 5 ! 20 !
010260 5 ! 20 !
10270 & ! 0 !
010280 :




SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C ADDR

08J-CD

PE-LIN LABEL  (MD  OPERAND COMMENT

010300 § UK-ENGLISH

040310 ;EXPLANATION: {ST LINE KEYLOCATION 2ND MATRIXPOSITION
010320 5 3JRD LINE HARKBITS 4TH SYMBOLS

040330 ¢ STH LINE CTL-CODE, &TH SHIFT-CODE, 7TH UNSHIFT
040340 §
(10350 3FO0'FO1FO2'FO3'FO4'FO5'FO&!FOT!FOB'FOPIFA0 FA1 FAZ FAT F 14!
010360 5 17! 57! 47! 27! 07' 37' 87! ATV (7! 67! 97% 87! 77 70! HO!
(110370 ; 80' A0' &G' &0' 0% &' 80 80! 80! 8G‘ 84! &n' 8Ot 8G! &N
010380 3F1 'F2 'F3 'F4 'F5 'F& 'F7 'FR IF9 'FAOIFU'FA2IF13IF141F1S!
010390 5 AD' ALY A2' AZ' Ad! AS! AG! A7! AR' A9 AA' AB' AC' AD! AE!
040400 5 CO' C1P L2t C3' C4! (5* Ca' C7¢ (8! (9 CA? (B! CC* COY (E!
010440 5 £0' E1} E2' E3! E&' E5! B! E7' EB! E9' EA‘ EB' EC! ED' tE'
010420 --m4---t---4-—+ e

010430 ,EUG‘EUi‘Eu2'EBS'EU4'505'EU&'EO7'EUB'EG9'E10'E11'EiZ'Ei]‘Exk
040440 5 16 5% 46! 267 D6 b Bb! 46! (o' 66! 96! B! 74! 60¢ AD'
010450 5 60' 00' 30! 29' 00! 00! 34 24! 33! J4'S6 ' 62! 38' 20° A0
010460 ESC!4' 2" '3¥ '4% ST ‘68 '7* 'B( 19) f0_ !-= 'Ap IBGPITAB!
010470 3 480 ¢+ ¢ v ot v b1 TR U {E! 9RY Q9
010480 3 1B! 241 22! 23" 24! 25! 26! 27% 28' 29! SF! 3! TE! 8B! 09!
010490 5 187 34! 32! 331 34! 35 36! 37! 38 39 300 200 SEY R Q9
{40500 4 :
040540 4 DOC *DO1'D02!003'D041005'004!007:0081009! 0100141012} D13 !
010520 5 15 ' 55! 45! 25' 05! 35! 85! A5! C5! 45! 95! BS! 75! 00!
010536 5 A0 ' 00' OC' DG* O0' 00! 0O' 00! OG! OG! 00! QO¢ 2B% AQ ¢
040340 3 'q@ 'wN 'eE rR ‘tT fyY 'l 'QD tol 'pP 'EY AR !
010550 § P41 477 05 120 14 49! {5 09% OF' 10' 0G* 18! !
010560 ;CONTL! 51! 570 45% 52! 54! 59! 55! 49! &F' 50! 40! 7B!CONTL!
040570 3 P TTY RS TZY TV T9E TV 69 OF TG! AG! SBY '
010580
010590 +'C00 *CO1'C02'C03C04:CO5'C0ACO7'COB!COT!CIO CLC12:C1T!
010600 ;1 44 % 51! A4t 740 D1f 310 B4 ALR-010 61! 9AYOBLY THH 7Y
(10610 ;' ¢0 ' 08' 04' 06 0O¢ 0O' 00! 00! 0O' OG' 37! OA' Of! 20°
010620 3! ah 's§ 'dD 'FF 'of 'hK 1j) KK ML Vid ee lim ! !

010630 3! to{! {43! 04! 04! O7' 08' 0A' 08! OC' ' L 1D 98
040640 §ILOCKAT 41' 537 441 44! 471 4B! 4AY 4B! 40! 2BV Za' 7DV 88!
010650 ;! VA4l T bAT GbT GT' B b4! 4BV AC' 38! T4' 5D BB}
010660 } FT!

(10670 §'899'800'801!602!803'804:805804!B07!B08 BOSBAL! it !
010680 3! 40F 12! 52! 42! 22! 02! 32! 82! A2! (2! 62! 92! 82 !
010690 3! 90! 00: OC' 00F 00! 00: 0O¢ 00! 00! 2+¢ 25° (A! 96 !
010700 5! 66 27 !xX lcC ‘v 6B !nN 'mM !,( 1) 17! !
010740 § " AT A0 fA! 487 03' t6! O2' gEt o0 ! ! b A

010720 ;'5HFY 701 5A' 58! 43! 56! 42! 4E! &D! IC! JE! JFIEHIFT!
010730 5+ ! 7C! TAT 78! 43! Te! 82' GE! 60! 20° 28! ! !

010748 5!

040750 ¢ ! ADS !
040740 3 ! 30 i
010770 & ! 40 !
010780 & ! !
010790 3 ! 20 !
010800 § ! 20 !
010840 3 ' 20 !
010820 ;

A-89



ERR-C  ADDR

A-90

08J-C0

Fe-LIN LABEL (M  OPERAND COMMENT

10840 ;DANISH

016450 SEXPLANATION: 5T LINE KEYLOCATION 2ND WATRUYPOSITION
040860 ; JRD LINE MARKBITS  4TH GYMBOLS

(10870 ; STH LINE CTL-COOE, 6TH SHIFT-CODE, 7TH UNSHIFT
010880 ;
010890 iFOO'FO1!FO2'FO3'FOA!FOS FO6!FOT FORFOP!FIQ'FI1IF2IF1TIF 14!
010900 5 47! 57! 47! 27! Q7! 37! 87! A7! 7! 47! 97! B7! 77! 70! B(!
10910 ; 80! 80! 8¢ B0' 80¢ 807 80! &0! AQ: BQ' BG' 8G' 8(! 80' Q!
810920 3F4 'F2 'F3 'F4 'F5 'F6 F7 'EB 'F9 'FADIFHIFA2IFA3IFIRIFIS!
010930 § AD! AL! AZP AZ' AG! ASY AGT AT! ABY AG AAD AEY ALY AD! AEY
010940 5 COF C1! €2! (30 C4! {51 Ch! (70 8! (9! A (B! (C! (B! CE!
010930 ¢ ED! B! E2 EJ' E4* ES‘ Eé‘ E7' F&' E9! Er‘ €8 EC! ED! EE!
(10960 §-——t--t=t + e e
010970 EGD'EQL'EC2: tﬁ]*Eub'EDS'EGb'E07'EGB'E09*E '511 EA2IELTIEL4!
010980 § 16! 56! 4! 261 081 Jb1 B! 467 {4} bb! 967 BA! Te! 60! AL
0610990 ; &0° 60! 30¢ 29 00 80! 31' 21! 33! 34! 021 QA! 09! 20' 60!
011000 SESCHA! 12" 13 148 '51 '66 '7/ B0 197 0= 47 11 'BGPITAR!
oupto ¢ 82 ! ! Poob b et 9! g%
011020 5 180 240 22! 23! 24! ¢5! 262_2F! 28! 290 300 F! 0! B! 09!
011030 ¢ B! 34! 32' 33! 34¢ 35! 341 37! 38 39! 30F et 27 BE! 09
BI040
411050 ¢ 000 '001¢0021003!0041005 0061 0070080091040/ 01410121 M3 !
041060 § 15 ! 55! 45! 25! 05! 33! 83! AS! (5! 43! 95! B3! 73! OO !
011070 5 A0 ' B! 067 007 GC* 0O* 0G! 00* 00! 0G! 60! D€' 13* 4G !
011080 ; ‘o 'wl 'eE 'rR T IyY ol 1T o 'eP ah, AR ! !
011090 DA4D 47T 050 420 14! 490 457 09! OFY 10! 10! 1E!
014100 CONTL! 51! 57! 45! 52! 56!°59) 55! 49! 4F! 50! 5D YE'CONTL’
411410 ¢ DT TTY 450 720 Th! 79! T3V &) 6F' 7O TB! GED
014420 §
011130 $1€06 !CO1!C0Z1€03' C041CAS!CO6! GTICOB!COT! CA01CH E12! 4T
DIf440 ¢! A1 1 53! &1 24F 1% 340 84! ALY 40t 91F RL 74 72!
014130 ¢¢ {0 ! 00! B0¢ 0O 0! 00! 00! 0O OG' (O' 00! 28! 1% 20°
014160 ;! Tah s 1dD !FF g6 'hH LiJ KK 'IL 'aedle(/'8 ! !

Lasl

014470 ¢ YO4t 130 04 0! 07' 08 GA' 0B OO 18 401 ! 6!
211180 ‘LBCK" 411 531 B4T &b! 47! ABT 4AT 4B 4! 38! 50 2A! 88
011190 § VRLT T3 bk GRY BTGB! bA BB AU TR! 707 40! BE!
014200 & - FT

141210 +'899'8C0°801'B02' B3 E04'RIS!BOA'ROTIBOB BO9'B40" B4 ¢ !
011220 +F &0 127 520 42 22' 02! 32° 82! A2! (2! b;' 92! Bz !
011230 7 90! 23* 00! 00! 00 00! 0O' 06! 60! 24’ 25% &% 9% ¢ 7
041240 51 1Otz X el vV 6B !oN e Lhgiar -t i

14750 1 4 ¢ ' 1A' 48% 03' 14! 02' DE! DD! ' P AF! 4 ¢
01260 & ‘BHF' JE' 5AT 58! 43! 560 42! 4E! 4D! 3BT JA! SFISHIFT! !
011270 &' ' 200 TAY 78! 43" T80 62' GEY D' 20 ZE! 2B i
011280 ;¥

041290 § I A3 !

041300 § ! 30 !

4340 ¢ ! & !

011320 ; ! !

11330 3 ! 20 !

011348 ¢ ! 20 !

814380 ! 20 !

011340 §



SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C  ADDR

08J-CD

PA-LIN LABEL (MD  GPRERAND COMMENT

011380 SGERMAN, AUSTRIAN

(111390 {EXPLANATION: 457 LINE KEYLOCATION 2ND MATRIXPOSITION
011400 & JRD LINE MARKRITS 4TH SYMBOLS

11410 3 5TH LINE CTL-CODE, &TH SHEFT-CODE, 7TH UNSHIFT
011420 3
011430 $FODIFOLIFO2IFOITFOAIFOS FOGIFOTIFORIFOT FIBIFIIFIZIFITIFLA!
011440 § 17! 570470 270 Q7% 37! 87 A7! 7! €7! 97¢ 87! 77' 70! BO!
(011430 ; 80: 80! 80' B0' 80! 80 80! 40! BO! BG' &0' 80° &0' 8G! BO!
011460 5F1 'F2 'F3 'F4 PS5 TFE 'FT 'EB U9 'FIDIRIIFI2IFA3IFHAIFLY
Q11470 3 AD! AL} A2! AZ' Akl AS! AG! AT! AB! AT AA! AB! AC! AD! AE!
011480 5 CO! C4' 20 C3! Cat €5 Co! C7! (4! (9! CA! (B (O (D! (E!
014490 § EG} EY! E2' E]’ Ek’ ES' Eb‘ E?‘ EB‘ E9! EA! EB! EC' ED' EE!
014500 §---4---+ A A +
011516 -EGG'EUi‘EG?'E03‘Eﬂk‘EUS’ED&'EO7'EU&‘EU9'E10'E11’512'E13‘E14‘
011520 5 16! 56! 46! 26! 06! 36! B&' 46! {b! bb! 94! Ba! 7a! 60! AQ!
014530 + 60! 00 307 29! 00! 00! 34! 24! 33! 34! 02 OCY 0! 207 &0
011540 JESCTEY 12" 13§ 4% 5% ted '7/ IB{ '9) (0= 'ss?!’' !BGPITAB!
[IXEE1 | S N A R R L A (LS 1
011560 5 B! 211 220 40! 24! U250 260 2F) 280 290 30! 3F) 600 8R! D9
041576 ¢ 18! 3¢¢ 32 33! 341 350 36 37! 380 39 300 FED 27T &80 O9)
011380 ;
011590 ¢ DQC 'DO1'002'D03!D0ADOS 10661007 D08 D09 40/ D11 102! D13 !
014600 5 15 ! 55! 45! 25! 05! 35! 85! AS! (5! 457 95! 83! 73! 00!
014510 + AQ ' DO' 00' OG' OG' 00' OG' OO' GO' OC' 0O0' OE! D& 40!

014620 3 af 'l leE 'rR PET 'z@ tull BT lof P M TR ! !
(11635 + UA{1 470 05 12) th! AT 15 OAY OF' 407 100 ¢ !
011640 FLONTL! 517 57! 45! 52! 547 54! 53! 4A! 4F! 50! 3! ZA!CONTL!
111650 ¢ DAY 7765 72! OT4! TAY 75) 6A! 4F! 700 TDY 28!
11660 ;

011670 ‘CUU 10041€02! €031 €04 {051 (04 COT!CO8ICOT!CL0! (1 C12! 43!
011680 5! 41 ! 541 447 210 010 34! 81! ALY OO 610 §1Y BEY 74F 7%
011490 ;! (G ! 00' 00! 0O 00! QO GO' OO' GO! OG! 00! ZB'Si1! 0!
044700 3! 'a3A 155 'dD 'FF 'e6 'hH 'iJ KK IL G0 'GA e 0 !
014740 5! CO1t 430 04! O&' 07! 08! G4! OB GO ACY 180 MED 98¢
011720 3ILOCKAT 417 531 441 48! 47! 48! 4A! 4B! 4(! 50! 5B! SE! 88!
011738 ¢ VA4 TT Gh 66T 671 6B GAT 6BY 60! TCY TR 234 8!
011740 & FT!
011750 +'B99'B00! 8041 1802!B03 104805806 'B07 10088091810 B4L 1 ¢}
011760 31 40! 12! 52! 42 220 02' 32! 82! AZ! (2!-82! 92! BZ
011770 3! 90’ 3 00' 00! 00! 00! 20! 06 00! 24! 25 44! 90 !
014780 31 > vY K el 'wvv CbB Ink M Bl b

l

I
i
[}
i
i

041790 3 §UA L1490 180 03¢ 6! 02! OF! ﬂD’ NRTIR
011800 3 'SHF' 3E! 39! S58Y 43! 56! 42! 4E! 4D! 3B! JA! SFISHIFT!
G11840 31 ' 3C! 790 T8B! £T1 Te! 620 4B D7 IC! ZED 20!
011820 ¢

111830 3 ! AlS !

011840 3 ! i !

011830 1 ! &0 !

011860 ; ! !

011870 3 ! 20 i

011880 ; ! 20 !

011890 ¢ ! i !

014900 3

A-91



ERR-C  ADDR

A-92

08J-C0

Pe-LIN LABEL CMD  OFERAND COMMENT

014920 5 SWEDISH/FINNISH

011930 EXPLANATION: 15T LINE KEYCOCATION 2ND MATRIXPOSITION
011940 3 JRD LINE MARKBITS 4TH SYNBOLS

041950 3 5TH LINE (TL-CODE, &TH SHIFT-CODE, 7TH UNSHIFT
011940 3
014970 $FO0¢FO1'FOZFOIFO4'FOS FO&FOTIFORIFO9!FI0IF41!F12'F13IF14!
044980 5 17! 57! 47! 27% 07! 37¢ &7' A7! C7% &7 97¢ 87! 77! 70¢ BQ!
011990 ; 80' 80 &0' &G' 80 0' 80! 80" B! 8O' 80! 80' &0' 80! 80!
042000 3F4 PF2 'F3 'F4 'FS 'FR 'FT IFR RS WFADIFHUIFI2IFTIFAAIFLS!
012010 § ADY A4! A2! AZ! A4' AS! A4Y AT! ABY AD! AA' AE! ALY AD! AE!
042028 5 CO! C4t C2! C3! L&' €50 Ck* C7' CBY C9' CAY OB L0V O CE:
012030 5 EQ! EA! E2' E.\' E‘r' ES! B4 E7! EBY EY' EA! EB? ECY £07 EES
012040 j--=t=--+ D e e
012050 sE00'E0M! EUZ'EOS‘EU#’EUS'EG&'EW‘ED&’E09 [IUHISNIPRIEN ST
012060 ; 167 54" 46! 26! 04! 36! 86! 46! (&' A4 9b' Bo' 7' 40! AD!
042070 ¢ &0' 00! 3&' 290 00 00 31} 21! 33 34! 027 OAY GO 7O' D!
042080 yESC'l' 120 13 e '51 ’6& ’7I 'B( '9) 1= 147 'Y IBGPITAR!
012090 ¢ 8¢ ' ! voor Gt et gy
012100 5 1B! 21! 22! 23! 24! LS! 21:! 2F! gB! 290 30 3F! a0 EB! 09
012410 § 18! 34! 327 33' 34! 330 34} 370 38 39 360 28! 27 8R! Q9!
012420 ¢
012430 + 000 'D01:D02'D03' 004005004007 008! D09 D10 D141D12! D13 !
042440 § 15 ! 53! 45! 25! 05! 35! &5 AS! (3! 3! 95! B5! 75! 0O !
012450 ¢+ AQ ' 00! OO' QO° 00! GQ' OG' OG' 00' 0G) Q0! OE¢ 18" A0
012140 ¢ 9 'ww 'eE 'rR T lyY lulU YT o0 'pP 'Aa.!MB ! :
012170 ¢ P4 {70 05! 120 140 190 15! 09 OF¢ 40 D! ME! '
[12480 CONTL! 51' 57! 45% 52 54! 59 55' 49' 4F! 30 5D JE!LONTL:
012190 ¢ V74T 7TV 65! 720 TR 79' 750 691 AFY TGV 700 5E! i
012200 ;
042210 ;1£00 (CO1'€02'CO3'L04'C05' (04 CO7!CO8'COT AT CILILI2ITHT!
042220 3 “ 110540 410 240 010 J4t A MY O et M B T T2
012230 ;' (0 ' 0O* OO' GO 60' 0O' 0O' GO' CG! OC* DO¢ zB* 19' !
042240 5! ‘ah 'sS 'dD 'FF igh 'AH ') 'kk 'L ‘o6 ‘3K 'q¢ ! !

012250 4} VL4l 437 040 D47 07 08! OA! 0B! OC! 40! 1B ! 98!
012260 'LOCK“ 417 537 441 4B 471 48) 4AT 4B! 40! 307 58! ZAT MM
012270 ¢ T A1t TI 44! b4t 47! GB! bAT B! 4C! TC! TBY 40! 88!
012280 ; !

012290 ;'899’B0G'BO1 602 B0 804805 BOA'BAT BOAIBO9 B0 B1L 1. !
012300 3 " 40% 12! 52! 420 22! 02! 32! 2! AZ! (2 2! 92! BZ ' !
012340 5! 90¢ 23! GO Q0! 0G Q0! OO OO' 0! 24! 25' 44! 90 ! !
042320 50 1O 'z2 txk el W OB oW TeM leg tor -t v
012330 ;¢ 4 T ! 1A' 18! 03) 48° 020 OE' ODF ¢ M AFT A P
012340 "SHF! JET SAT 5BF 43! 54! 42 4E' 4D! B! 3A! SFISHIFT! !
012350 ;' ! 30! TA! 78 A3 TH! 62! GE! 6D! 20! 2E! 2D H.
012360 3!

012370 § ! ADS !
D12380 3 ! 30 !
012390 & ! & !
012400 3 ! !
012440 & ! 20 !
012420 3 ! 20 !
012430 5 ! 20 !
012440 3



SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C  ADDR

08J-(0

PG-LIN LABEL (ND  OPERAND CONNENT

012660 jNORMESIAN

042470 SEXPLANATION: 15T LINE KEVLOCATION 2ND MATRIXPOSITICN
012480 § IR0 LINE NARKBITS 4TH SYMBOLS

012490 § 5TH LINE CTL-CODE, &TH SKIFT-CODE, 7TH UNSHIFT
012500 5
042510 5FO0'FO1!FO2'FO3FO4IFOS FOS!FOTIFO8IFOT!FIDIF11 F12!FA3!F 14!
012520 5 17! 57! 47! 270 O7% 37! &7¢ A7 (7! 67! 97% B7' 77! 70 RO
012530 + 80' 80' 80¢ &0' 80° 80' 80! 40! 40! &0' &0! 84! 8L &G! 80!
042540 $F4 'F2 'F3'F4 'FS, 'FE 'FT 'R 'F9 IFADIFHIFI2IFATIFIAIFS!
042550 5 AD! Af! A20 ATD Ak! AS! AG! AT! AB! AR' AA! AB! AC! AD! AE!
012560 5 €O' C4F 2! (3¢ Ca! (5) ! 70 (B' (9! CA! CBY (U £DY (E!
012570 § £Q' E1' E2! E3? E&! ES' Eb' 13 EB' E?' EA’ EB EC’ ED? EE!
I o + -t
012590 -EOB‘EM'EUZ'EOJ"UUEOS'EO&'EW’EU&'EU‘?’EiO'Eii'Ei‘z'EiJ'EW
042600 ; 16 56" &' 26° 06" 36! 8A! 46! C4! &b! 94! BG! 74! 60! AD!
042640 + 60* 00 30° 29! 06! 00 31 Z4' 33° 34! 02! DAY OD! 20! &0°
012620 3ESC'4T '2° Tdel4s (51 166 17/ 'B(19) 0= 147 ' IBSPITAR!
042630 5 18 + 0 v bbb bbb ggt gglo et
012640 § 1B 240 22! 23 24! 23 26! 2F! 28! 29! 3D JF! 60! 8R! 09!
012650 ¢ 18! 31 32 33! 34 33 36! J70 380 390 300 280 270 ARt 9!
012660 3
012670 5 00O '0D01'DO2!0G3'004'005!D06!007!D08I DAY DB DILID42! DIT ¢
042680 3 15 ! 53! 43! 257 03! 35! 85! A3! (31! 45! 95! 85! 75! 00!
012690 ; A0 ! 0@' 00! 0O GO' OG! DO' 0O' CO! OC! 0G' OE' 18! 4D !
112700 ; lf 'ww leE 'rR T !yY 'wU il 'o0 'pP 'Aa.!4p ! !
012740 + . ! 110 473 030 427 44! 490 15! 09! OF! 10! 1D 4E! !
012720 $CONTLY 51! 577 45! 52! 54! 59! 55! 49! 4F! 50! 5DY TE!CONTL!
012730 VT s 71! Thi 791 75 69! 6F! 70! 7D SE! !
042740 ;
012750 ¢ ‘CUB 10047021 €031 C04C05¢C06'COT! COB! CORI LB CH i La2IL4T!
012760 51 41 P 517 411 200 0t 3L 84! A1) C1) 61! 94! Bi! TR T
02710 ;! 0 ! 90! og' 00 oot 00! 00! 0D' 0O' o' OO' 28! 19! 25!
012780 :! !aA 's§ dD 'FF iof FhH !jJ !kk 'IL 'dA 'G0 'k T !

012790 & L g1 137 04! 06' 07! 08! DA' 0B: OC! B! {C! ! 98!
012800 ; ’LOCK“' A11 531 441 46! 47! 4B 44! 4B! 40T SB! SO 24! 88!
oi2840 & D a1l T3 b4l &Y AT! GB! bAY 6B! 6CT B! TC! 4D 84!
012820 + fT!

(12830 :'B59'800'RG1 BOZ'BOT 804 605 804! 807 RO RO B0 B4 1 !
042840 3! 400 127 520 42! 220 02! 32! 82! A2! (2! d2! 9zt gz ¢ !
012850 ¢! 90 23 OO0 OO 0G' 00! 00! 00! 00 24! 25 #41 9G ! !
012860 3! 'O Tzl 'xX 'cC vV 6B !N eM f,30. - Yo

012870 3! A ¢ ' 1A' 18 03 160 02! OE' OOF ¢ ' MF! A 1 1
012880 ; 'SHF' JE' SA! SBY 43! Se! 42' 4E! 4D! B! 3A! SFISHIFT! !
012890 ¢ ! 20! TAY 78! 63" 76! 62! ET 6D 200 260 2! Vo
012900 3'

012910 ¢ ! ADS !

012920 ; ! 10 !

012930 ! 40 !

012940 3 ! !

012950 ; ! 20 !

012960 : ! iil !

012970 § ! 20 !

012980 &

A-93



ERR-C  ADDR

084-C0

Pe-LIN LABEL CMD  OPERAND COMMENT

013000 5SPANISH

013040 EXPLANATION: 15T LINE KEYLOCATION 2NO MATRIXPOSITION
013020 5 JRD LINE MARKBITS ATH SYMBOLS

013030 ; 5TH LINE CTL-CODE, 6TH SHIFT-CODE, 7TH UNSKIFT
013040 5 ;
013055 tFO0'FO1!FO2!FO3FO4!FOS!FOA!FOT!FOBFOTIF10 F14IF12¢FITIF14!

. 043080 5 17! 570 47! 270 07! 37¢ 87! A7t (7! 67! 97! 87097 70! 80!

013070 ; 80' 80! 80! 80! 80! BG! &0' 40! 80! 80 20! 80! &a! 80' &Y'
043080 ;F4 'F2 'F3 'F4 'F5 'F& 'FT 'FE IF9 'FAG'FA4IFA2IFA3IF44IFAS!
113090 ; AD! Af! A2' AT! ART AST AL! AT AR A9 AA! AB! ACY AD! AE!
043400 5 €0! €10 €2° C3! Ce! (5! Ch! C7' (8! {90 CA! (B! CC' D' CE!
013440 : EO! E! E2! t3’ E4! E5! Eu' E7' EB‘ E9' EA' EB' EC' ED‘ EE’
D120 §--—tommt—et +---t

013130 -EUO‘EM'502'553'504'EﬂS'Eﬂé'EG?'EUE’E09'E10‘E11'E12'E13'E14'
D13440 5 16 36! 44! 26! 04! 36! 86! 46! (6! &b! 96! B! Te! &0' AD!
013450 5 60' 00! 30! 29 00! 00! 347 24! 33! 34! 02! A% 28! 26! 40!
(13460 ESC!Y! 12" 138 48 '51 '6& ‘7/ ‘8( 19) 10='87 'i7/'BSPITAB!
01370 ¢ 180 ! ' ! tooboel 1 4B 8! (9!
013180 ; 18! 24! 22! 23! 24' 25' 26' 2F' 28! 29! 30! ¥ b a8! 09!
013490 18! 31 32! 33! 340 35! 367 37! IBY 390 30 40! BT &8¢ 09
013200 5
043240 ; DOC !001'00210G3!D04!D05!D06! 00710081009 D10 D11:D12¢ D43 !
013220 + 15 ! 55! 45! 25' OS! 35! 83! AS! (5! 65! 95! 5! 75! Q0!
013230 + AG ! 00! 0O' GG' 06 OO' 0O 0O' OO! 0G' 0O' 38' D&' AG !
013240 ; 190 fww teE R OUT MY Nl VT 'o0 !pP AR ter ! !
043250 3 VA4 AT 050 420 47 191 130 09! GF 40 fEY ! !
043260 ;CONTL! 53! 577 457 52! 54! 59! 53! 491 4F! 30! TE! ZAICONTL!
013270 « DAY 77851 T2 TR TR 73! 690 6FF 70! SEY 28! !
013280 §
013290 $:C00 'COY1CO2ICO31C04!CO5TC04ICOTICOBCOTICI0CILI012ICIT:
013300 5! 11! 540 411 290 D11 34! 81! ALY A a0 9IY BED 71D T
{13340 ;' ¢0 ¢ OO! 0O' OO' 00! 0O! 0O' 0O' 00! GO! DO! QD! OE! 20!
043320 3! YaA 's§ 'dD 'FF g6 'hH !j) 'KK 'IL foNBI* @G ! !
013330 3! ' 04! 13 04 06Y 07! 08' OA' OB' OC' 4C' 00! 1D! 98¢
043340 5 ’LOCK“ 411 53! 44T B! AT! 4B AT 4B 4L SO 60 TDT 8R!
043350 : L a1l T3 64! QAT 7! 68! GA! BB 4CY TCH 7! 7E! B!
013360 ; - FT!
(13370 <'BY9:B00'B01'B0ZBO3!B04'BASB06'BO7 BAA BT 810! Bt ! !
(43380 ;7 40° 12! 520 421 220 02' 320 A2 A2t (et 92t Rz ! !
013390 ;? 90' 23' G0' 00' 00' GO' OC! 00! 0O¢ 24 75! 441 90 ¢ !
043400 31 ') 22 'xf 'el 'vEO'BR InN laM tegti t- o

013410 3 DAL E (A48 Q3 461 020 0B DB ¢ ARt ¢ ¢ 0
013420 ¢ 'SH“ JE! SAY 58! 43! 5! 42! 4E! 4D! 38! JA! SFISHIFT! !
013430 &1 1 201 TA! 78! 631 76! 827 GE! GO 20! 2B 20! o
013440 i'

013430 3 i ADS !

013460 5 ! i !

013470 ¢ ! &0 !

013480 3 ! !

013490 3 ! 20 !

013500 § ! 28 i

013540 ; ! 2 !

013520 §




SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C  ADDR

08J-CD

Pe-LIN LABEL CMD  OPERAND CONNENT

013540 SITALIAN

(143550 ;EXPLANATION: 15T LINE KEYLOCATION 2ND MATRIXPOSITION
013560 JRD LINE MARKBITS 4ATH SYWBOLS

013570 ; STH LINE CTL-CODE. &TH SHIFT-CODE, 7TH UNSHIFT
013580 5
013590 +FOO'FO1'FO2!FOI FO4!FOS FOGIFOT!FOBFOT FADF44IF12IF1TiF 14!
013600 5 17" 570 47! 270 07 37! 87! A7 (70 47! 571 BY! 77! 70! BO
{143510 : BC' 80' 80! 80! 80' 80! BO' BO! 80' 80¢ 80! &' &g’ 80! 8!
013620 F1 'F2 'F3 'F4 'F3 'F& 'F7 'F8 'F9 'FIOIFHIF2'F13IF14!F 15!
013530 ; AGY ALY A2' AZ' A4' AS' AL AT! AB! A9' AA! AB! AC! AD' AE!
013640 5 £0' 1! €2 [3* Ch! L5' (4! C7! (8! C9' CAY (B* CC' CD! (E!
013630 § EG' EY! EZ' E" E4' ES' Eb' E7' EB’ E9‘ EA' EB! EC! ED! EE!
013640 3---4---+ R e A
013670 ,:ﬂﬂ!Eﬂi:En¢!EGJ!EDA!EOS!Eﬁﬁ!Eu7!EOE'EG?!Eiﬂ!Eii!E12!Ei3!E14!
043580 5 161 56 46! Zb' D&! J&! B! 46! Cb! 6b' 96! BA! 74! 40! AD!
013690 ; &0' 00¢ 30 29! Q0' 00! 3t' 24! 33! 34! g2! OF:89 ! 20) o0
043700 $ESC'4! 12 '3 4% 5% 64 17/ 'EC '9) 0= 1’7 'i‘A!BSP!TAB!
613740 s 48t + 0t v bbby b bR gt g
013720 ; 18! 210 22! Z3! 24' 25! 26! 2F' 78! 29 30! 3F! SE! &B! 09!
043730 5 18 3 32! 33! 34t 35t 34 37! 38 39 36! 27 TR 8Et 09!
043740 §
043750 + 500 '004!002'043!004'0051004! 0071008009010 5141012} 013 !
043760 3 15 ! 55 45 25! 05! 35! 85' AS! (5! 43! 95! 83! 75! 40!
(13770 ¢+ A0 ' 0G' 00' 00¢ GO* 0O' 0Q' GO! OG' 00° OG' OF* 0&' 4AG '
013780 3 ‘o 'z teE 'rR MT !yY 'ull NI lob leP feetivk !
013790 P44 A3 050 42 44t 190 450091 OF' 10! 100 ¢ !
043860 SCONTL! 517 5A7 45! .52' 54 59¢ 35! 49 &F! 507 70! ZA'CONTL!
143840 3 PTE OTAY 5 720 TR 790 75! 69! &F' TOY S50 28! !
013820 3
013830 ;'C00 (CG4'CD21CO31C04'COSTLGACC71C0R'LOTIL10 CILIC12I04TE
013840 ;' 41 ! S1' 417 240 010 37 ALY ALY CIF &1 911 BU! MY T2
013850 ;¢ CO ' 00' 0G' DO OO' GO OO* BOU 00! G0'S2 !S4 '87 ! 20!
043840 ! '3k 'sS dD 'FF lah 'RH i) UK UL fadiet.letd! !
013870 ¢ Y Oft 137 04! G6' O7¢ 08 OA! OB! 0O 4C' 1B7 GG 98¢
013830 : 'LGCK" 411 531 GhY 48' &TY 4BY 4A! 4BY 40 507 SBY 40! 88!
013890 ;1 UL 710 Gh! be! 67T 48! bA' 4B AC! TB! 4G 70 88!
013900 3 7!
013540 ;'B99!B00:601'8G2'B03 804 BOS B06 'BOTIBOG!BOG:B1D! Bit ¢+ !
043920 :* 4D' 42! 52 42! 227 02! 32° 82 A2' (20 62! 92t B2 ! !
013930 & 90' 23! 00 OD' OO' QO Q0! 00 OD' NN' NN! 261 95 ¢ !
013940 &t ') ‘Wl xX el IvV BB CoN 'aM il - P

013950 & B PooL 4T {80 030 6 B2 OB OB ¢ TRt A0
013960 ; 'SHF' JE! 57! 5B! 43! 56! 42! 4E! (D! IB! JA! SFISHIFT! !
G13676 3¢ ! 30 770 B! 430 To' 20 6E! 4D 20! 26! 20! bt
013980 ;'

013950 ! ADS !

014006 3 ! R} !

414010 ¢ ! 60 !

014028 3 ! !

014030 3 ! b} !

014040 3 f il !

014050 5 0 !

014060 3
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ACCPTK
ASCITE
ATENP
BOCLK
BITCTR
BITIME
BUS

{
CAFLG
CHARBF
CHKSUN
CK501
CKSU2
CKSU3
CLEAR
NT
CNTDWN
COND
it
DECPOI
oM
DoveLa
ERRINT
EXCEPT
EXINT
31

Fi
FIF0
FIFOEN
FLAGE
FLAGS
FUKY

[
INTRAT
INTRUP
KEYS
KYDOWN
KYDUN
LASTLD
LASTKY
LDKBG
LNGOFS
LOCKY
LoNGDL
e
"Bt
MRKTEL
HSKTE
NTKBE
L]

M

N3

N&

N3
L]

LABL
LABL
£
EqU
EqU
LABL
EQU
EqU
EQU
EQU
LABL
LABL
LABL
LABL
LABL
Bl
LABL
LABL
E@l
4]
£
20
EQU
LABL
LABL
1]
2]
QU
1]
EW
E6l
LABL
EQU
LABL
LABL
U
LABL
127
EQU
2
LABL
LABL
LABL
B
EQU
QU

LABL

LABL
LABL
LABL
LABL
LABL
LABL
LABL
LABL

0135H
0340H
00074
O04H
00034
(089
000K
DO70H
DO7ER
0005H
Q03FEH
01F9H
02004
000TH

0089H-

0000H
DOBFH
Q208K
004AH
(0244
OOECH

- 00OBH

Q0024
1189
00&BH
005EH
Q07EH
0010H
0017H
0021H
QOFOH
183K
000K
Q0ZAH
00038
08644
0138H
oaTH
00224
0023H
00924
026EH
D132H
0060H
00204
0030H
030K
G20CH
0030H
0179
01BCH
01944
019CH
D1ADH
OOACH

005060
008650
001060
001030
004020
002640
00000
000000
001410
001040
008840
006440
006520
003440
003400
000000
002470
006610
000000
001220
000000
001150
001010
005900
002340
000000
000000
001200
004240
001170
000000
005840
000000
001780
001320
008630
004840
000950
001480
001490
002740
007560
004790
001120
060000
000000
0084%0
007840
001980
005330
005480
005520
005610
005650
002940

005370

002450

003400

003230

002420
005630

003720
005560

005260
004490

001110
002740

005090

002630

{06620

005940
01790

002770

006120

(105240

004350

004430
004740

005180
003440
003530
007400
004940
00sa7a

008630
(06080
0047i0

003ca0
005500
003620
005650

005770
(05580

005050

006130
001830

004748

005950
002040 002090 002570

(03280 003290
006380

006420
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NATVLN
NENS
NORMLS
o

e}

P2

P4

5]

b

r7
PAUSE
&0
GHPTR
4TFTR
RO

Rt

Rz

R3

R4

(5]

Ré

R7

RBG
81
FEFCK
REFDLY
REPEAT
REPRAT
RESHFG
RESTRT
ROMCK
SCaN

SEND
SHFTRG
SPIEXC
SPIXCD
START
STPTR
STRAPS
F1H]
STSHFG
SUPLFU
1
TBLPTR
TINTH
TIMER
THRINT
TRANS
TAT(ke
UNCH
UNLOZK
i
iwLeo

LABL
LABL
LABL
EQU
EQ
ey
EQU
Edl
EQU
11}
LABL
Eall
Edl
Eal
)
El
Eql
Eqy
EQU
Eau
2
Eal
£al
EQy
LABL
114
LadL
Eal
LABL
LABL
LABL
LABL

LABL
Eal
LABL
LABL
LABL
110
QU
EQU
LABL
LapL
Eat
Y
(11}
LaBL
il
LABL
LABL
LABL
LABL
LABL
LaBL

D236H
Q404H
01744
000K
00010
0oa2H
000+
G005H
006K
D007H
0080H
00CFH
0006H
00054
000K
0001H
00024
00034
0004H
0005H
D0G&H
o0aTH
000K
(010H
01AZH
G00&H
01574
0688K
0IF2H
0000H
00CCH
[108H

00404
006K
01E0H
D3DAR
00B4H
Q001H
00204
ODEBH
B1EEH
02200
004k
00030
00208
0007H
FFFDH
024CH
62204
0235H
O14aH
0Z6CH
O2E6H

007350
004410
105280
060000
000000
000000
000000
(00000
000000
Gooaco
002430
000000
000940
008930
(00000
000000
000000
000000
000000
goonne
(ooo0o
(00000
000030
006003
005670
006920
005080
004136
006370
001280
003310
04460
065578
(02380
001050
004190
0n8800
003040
000860
001160
000000
006320
006790
00000
00a9i0
000000
001440
001440
004730
066820
004900
004570
007540
007910

085170
(04500
003880

002548

002050

000840
001010
000940
000920
£0093g
000940
000950

004940

003820
05810
004950

004760
003590
001890

065240
(06280
084300

001840

105858
006720

001670
002990
083518
006840
004730
066190
006130

006130

601020
001038
001048
001050
001060

04770
085740
fezz10

005920

001990

006748

00s160
00880

004830
005748

063520

004300
006940

004880
003800

007370

0065660
006980

APPENDIX A

005030 G05130 005440
006350

006680
007090 007110 007440
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SYSTEM TECHNICAL MANUAL APPENDIX A

KEYBOARD FIRMWARE
(VERSION 2)

ERR-C ADDR  OBJ-CD PG-LIN LABEL (MD  COPERAND COMMENT

000010 ; SEEHEEE R R SR
000020 ; & THIS DOCUMENT, FILES AND INFORMATION HEREIN #
000030 ; ¥ ARE CONFIDENTIAL AND PROPRIETARY PROPERTY #
000040 ; # OF NCR CORPORATION AND ALL UNAUTHORIZED
000050 ; ¥ USE AND REPRODUCTION IS PRUMIBITED *
000060 5 AR R O

000070

0ogoen

000090 ; FERCHE RO R R R ER RE R
000100 ¥ ¥
000110 # COPYRIGHT (€) 1983 H
000120 ¥ BY ¥
006130 ¥ NCR CORPORATION #
000140 5 £ DAYTON, ONIG U.5.4. H
000150 ; ¥ ALL RIGHTS RESERVED ¥
000160 ; * PRINTED IN U.S.A. ¥
000170 * CONFIDENTIAL, UNPUBLISHED  #
000180 ;5 § PROFERTY OF WCR CORPORATION #
200190 ; ¥ ¥
000200 ; FREREE T RS
000210 ;

000226 ;

000230 ¢ LAMGUAGEGROUP II : Swiss,France,Australia,fanads
000240 South-Africa,Portugal,Yugosiavia

000250 PCB sust contain 3048/8748 strappings,if 8749 or 8049's
000240 5 are used. Mo strappings are required,if 8742 or 8742's
000270 ; are used,but firmware is different from ¢9'ers!

000280 ; Decimsi point/comma switching using ctri+dec.point ey
000290 5 ctri+F20 inforces a clear FIFQ ,code B3 hex is trans-
000300 ; wmitted to kb-IF chip ,which initiates a COLD-Start-
000310 ; RESET to the computer. Kb-power-up routine isneo t
000320 ; repeated in this case!!!!
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ERR-C  ADDR

A-100

ugJ-Lo

PG-LIN LABEL MO OPERAND COMRENT

000340 H EREXRARREKRARRRERRRRRRRN AN

00030 L ¥

000360 5 # PERSUNAL-CONF,~KEYBOARD¥

000370 ; * ¥

000380 ; * ASCII EMCODED PLL/SER. #

000390 ¥ LANGUAGESROUR I *

000400 ; * APRIL 33 ¥

000410 ; ¥ USE 8049 R 8749  #

000420 ; H A-TAL= 6.00 MHZ &

000430 ; * *

000440 ; FHERRERER R 4

000430 ;

000440 ;

000470 ; REGISTER BANK 0 REGISTER BANK 1

000480 5 ------mmmemmemmemem e
000490 ; RO...TEMPORARY STORAGE RO.. .TEHPORARY STIRAGE
000500 ; R1...STATUS ARRAY POINTER  Ri...TEMPORARY STORAGE
000510 ; R2...TENPORARY STORAGE R2...ERRCNT(BELL MULTIPLIER)
000520 ; R3...TABLE STORAGE R3...XMIT BIT COUMTER
000530 ; R4...REPEAT DELAY (TR R4...BAUD CLOCK (BEEP CYCLES)
000540 3 RS...QUEUE TAIL PDINTER R3...XHIT CHARACTER BUFFER
000350 + Ré...QUEUE HEAD POIKTER Ré.. . XMIT SHIFT REGISTER
000540 ¢ R7...2 KEY STATUS R7...5AVE ACC DURING INTRPTS
000570

000580 3 RAM: 26...3F KEY STATUS 2 BITS/KEY 4 KEYS/RYIE

060390 4 STATHS TURNARUUMD 2 BITS LEFT FOR EACH KEY
006400 5 10...17 QUEYE OF CODES TG BE SEMT (FIFd

000610

000620 3 TARLES: 30C...367 MARKEIT-TABLE

000630

000440 ; 368....3CF ASCII CODE TABLE

000430 : FO SERTAL XB TOGGLE

000440 ;

000670 ; MARKBIT ASSIGNMENTS:

000580 5 BIT 0...%

000490 ; : g

900700 ;

000710 R

080720 toesd SHIFKY{E7=1)

«. . JONORE SHIFT(BO, .40 7=0)/CTLEY(R7=1)/

000730

000740 ; IF BO..4)0 EXCEPTION CODES FOR SYMBOLCODES Z1...3Fk
000750 3 2IT 6...IGHORE CTRL-FLAG/LOCKKY(R7=1)/8PET. XLAT(RO. 430}
000760 : BIT 7...FUHCTION KEY/MO AUTOREPEAT IMDICATOR/SHF.OTL.LOCH-
000770 ;

000780 + SOCFUNCTION KEYS Fi...F20)  SD(SHIFT KEYS! AO(CONTRUL KEY
000798 3 COCALPHG LOCK KEY) 20(SHIFT COND.IGNORED) ¢B{(TRL.LOND iGN
000300 & 1,..15 (SYmBOL CODE EXCEPTIONS) 4X{SPECIAL EXCEFTIONS)
000810 ; 00 WO EXCEPTIONS,NORMAL CODE CALCULATION:

000220+ UNSHIFT CODE EXURED BY SHIFT OR CONTROL FLAG,

000830 ;  SHIFT FLAG INVERTED FOR LETTER CODES DURING ALFHA LOCK G
000240 & AND CONTROL FLAG OFF,

000850 ;  COWTROL MODE IGNORED FOR CHARACTERCODES ( §

000860 :  SHIFT- AND COMTROL-MODE CHINCIDENCE DISABLED FUR aLL XEYS



SYSTEM TECHNICAL MANUAL

ERR-C ADDR  0BJ-CD

0003
0004
0005
0006
0007

0002
0003
0904
2005
0006
0007

007t
0060
(0o
FFFD
0008
0020
021
0022
0023
0610
0o17
0024

P&-LIN LABEL €D

APPENDIX A

OPERAND COMRENT

000880 ; RBO EQUATES

7

000900 ;
D00910 STPTR  EQU
000920 ;
000930 ;
000940 ;
000950 ;
000940 TBLPTR EQU
000970 REPOLY EQU
000980 ATPTR  EQU
000990 GHPTR  EQU
001000 KYOUN  EQU
001010 ;
001020 ;

R1 $STATUS POINTER
BIT 0=0 KEY UP AT LAST SCAM
1 KEY DOWM AT LAST SCAM
AFTER CHECKING KEY DOMN BIT 447 ARE ROTATED TO

R3 7POINTER TO R/C VALUE IN PAGE 3

R4 FREPEAT DELAY COUNTER FOR AUTO REPEA
RS JOUEUE TAIL POINTER

Ré $OUEUE HEAD POINTER

R7 38 KEY DOWN REGISTER

TINES HOV LONG KEYS LOCKED OUT

001030 ; RB1 EQUATES

001040 ;  -------e-

001050 ;

001060 ERRCNT EOU
001070 BITCIR EQU
001080 80CLX  ERU
001090 CHARBF EQU
401100 SHFTRG EQU
001110 ATENF  EQi
001120 3

001130 ;  OTHERS
001140 ;  ------
001130 ;

001140 CAFLG EQU
001170 LONGDLY EQU
001180 REPRAT EQU
001190 THRONT EQU
001200 DOUBLD EQU
001210 STRAFS EQU
001220 FLAGB ZOU
001230 LASTCD EQU
001240 LASTKY EQU
001250 FIFO  EQU
001260 FIFOEND EQU
001270 DECPOI EBU

RZ $BEEP MULTIPLIER FOR L(NG TONE{.SSEC
R3 ;COUNTS SERIAL BITS SHIFTED ouT

Ré iBIT COUNTER FOR RAUD CLOCK -

RS CHARACTERBUFFER FOR SERIAL OUTPUT
Re iSHIFT REGISTER

R? $SAVE ACC OURING IMTERRUPY

Fi CHARACTER AVAILABLE FLAG

42

g TAPPRO. 11 HZ

-3

1 ;DOUBLE ZERD DISPLACEAENT

32 ;STRAPPING INFO

33 iWP-,(TL- SHIFT FLAGB

34 7 INTERIN STORAGE CELL

3 +LAST KEY POSITIIN

16 3FIFD STARTADDRESS

3 1LAST ADORESS

36 sSUFTADDRESS OF DEC.POINT/COMMA
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ERR-C

A-102

ADDR

0000

0008
0060
0001

0oe3
0063
D004
0005

0ooc
0000
00OF
0011
0012
2014
0015
0617
0017
0018
0014
0018
001C
501C
001E
001F
0021
0021
0023
0025
0027

0gJ-C0

35
04BA

05
0429

Fe
F21
9617
FA
Ce17

B3

04
0340
3h
(&8

23F0
04b4
0442
BA23

B3¢
041C

PG-LIN LABEL CMD  GPERAND (UMMENT
001290 ORe 0

001300 ;

001310 ; RESTART, INTERRUPT VECTORS

001320 ;

001330 RESTRT:

001340 0I5 TCMTI iDISABLE TIMER INTERRUPT
D01350 JHP - START 3START KB SCaM
001360 ;

D01370 INTRUPT:

001380 SEL  RB1

001390 NV ATERF,A

001400 P INTRPT

001410 ;

001420 ; TIRER INTERRUPT

001430 ; seERNEEERREMRE

001440 ;

001450 $THIS INTERRUPT IS EVERY 24DMYSEC(XTAL=6 MHI) OR 4MSEC
001460 ; THRCNT=3 1T SERVES THO FUNCTIONS:

001470 5

001480 ; 1) BEEP TOME GENERATION(240MYSEC)
001450 ; 2) ENPTY KB QUEUE (4M5)

001500 ;

001510 TIMER:

001520 SEL  RBt

001530 nov - ATERF,A 5SAVE ACC

001540 n Ae-50 7445 PAUSE

001550 nov 1.4

001360 ¢

001570 ; BUTRUT BAUD CLOCK T& PORT 26

001580 ;

001590 nov - A,BDCLK  50DD/EVEN COUNT TEST -
001600 B7 .
001610 JHZ 4§ BEEF TOME IS SET
001620 H0V  A,ERRCNT  jTEST BEEP MULTIPLIER
001630 J % 340, CONTINUE NORMAL
001840 DEC  ERRCNT {ELSE DECREMEMT EERUR COUNTER
001650 N0V BOCLK,%60 ;SET COUMT OF {VCLES FOR BEEF
001460 45:

001670 Ik A2 iLOAD BEEF CONDITIOM
001680 XRL A, wéOH i SHAP FHASE

001690 GUTL F2,4

001700 DEC  BOCLK

001710 $1:

001720 MOV A ETHRCNT GRELOAD TIMER REGISTER
001730 v T4

001740 JAF - EXINT

001750 $4:

001740 JUp - MTERR (TEST (N BELL LATCH SET
001770 NOV  ERRCKT,#35 7SET MULTIPLIER

001780 nov BDCLK,+40

001790 JiE 61

001800 ;



SYSTEM TECHNICAL MANUAL

cno

JNI
X4
nov
nov
it 4
JNI
DNz
87
nov
nov
AL
RL
nov
e

APPENDIX A

OPERAND COMRENT
iIBF IS SET

44 sPOLL IS PEWDING
EXINT JELSE IGNORE INTERRUPT

“':'3
R0,322 +SET DELAY (OUNTER 300 USEC

A
$-1 i SECOND POLL IS PENDING

RO4$-2
H7KB0 THERE WUAS MO 2ND POLL(WR/) SIGNAL
RO,+STRAPS ;LOAD LANGUAGE CDDE
A,8R0

hy315 FMASK OUT UPPER STRAP-INFO
Ar3-48 3SET UP UPPER BITS +ASSUME 500D KB §
CHARBF A
SEND

001930 ; WTKBO- ENPTY REYBOARD GUEUE

002000 ; LOOKS INTO QUEUE ONCE EVERY INTERRUPT.

002010 5 IF THERE IS & CODE, IT IS PUT INTO CHARBF

002020 ; THE CHARACTER AVAILABLE FLAG IS SET

002030 ; THE GUEUE POINTER IS UPDATED UNTIL EMPTY CONDITION

ERR-C ADDR  OB-(D PE-LIN LABEL
0029 001820 INTRPT:
0029 8620 001830
o028 D46 001840
0020 23FD 001850
002F B316 001860
0031 17 001870
0032 8431 01880
0034 832 001890
0836 F242 001900
0038 8820 001910
0034 Fo 001920
0038 S30F 001930
0030 4300 001940
003F AD 001950
0040 0466 001960

001970 ;
001990 ;
002040 ;
0042 002050 MTRBG:
0042 8820 02060
0044 Fo 002070
0045 37 002080
0046 AR 002090
002100 }
002110 §
0047 B80S 002120
0049 Fo 002130
0044 13 002140
0048 Do 002150
004 Céé4 002140
002170 5
004E FO 002180
004F A9 002190
0050 F1 002200
0051 AD 002210
0052 1] 002220
0053 1n 002230
0054 317 002240
0056 AD 002250
0057 002260 $1:
0057 FB 002270
0038 F66 002280
0054 18 002290
0038 o 002300
005¢ F260 002310
00SE 8C3C 002320
0060 002330 $3:
0060 FD 002340
0041 D3E0 002350
0063 02 002340

hov
oy
L
nov
Jos
JOBF
v
nov
INC
XKL
N4

RO,*STRAPS SSELECT SERIAL INTERFACE

#,8R0

A +IHVERT INDICATOR

R3:4 FGAVE FOR FURTHER USE

S+ 7SKIP MASTER SLAVE IF RESPECTS
EXINT JEXIT IF LAST KEY HOT YET FETCHED
RG,#ATPTR FELSE LOOK INTO BUEUE TO FIND CODES
Ay SRO j FOR TRANSMIY

RO

A,8R0 ; HEAD=TAIL NEANS EMPTY

EXINT JEIFQ EMPTY

ELSE GET A CODE FRON OUEUE

ny
nov
noy
nov
v
INC
ANL
nov

nov
J87
IK
noy
JB7
oy

oy
XRL
ouTL

A+5R0 PUT PRINTER INTD R1
k1A

AyBRL $GET THE CODE

CHARBF,A  3PUT INTO BUFFER

4,5R0 ;UPDATE HEAD PUINTER

A

At 1TH FMAKE RING COUNTER

6RO, A FAND REPLACE

ArR3 RELOAD STRAFINFO

SEND

RO 3POINT 10 FLAGB

A:§RO

$3 jIF TRUE THEN SKIF
BDCLK, 260 ;OTHERWISE INITIATE 4 BEEP
A,CHARBF  ;LOAD CODE

#,40E0H  INVERT UPPER 3 BITS
BUS,A ;AND OUTPUT TO BUS PORT
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ERR-C  ADDR  1BJ-CD PG-LIN LABEL INMD  UPERAHD CANMENT

0064 002370 EXINT: JEXIT TINER INTERRUPT
0064 FF 002380 HOV A ATERF
0045 93 002396 RETR
002400 ;
0066 002410 SEND:
0064 8808 002420 MOV BITCTR,+8 3SET CUUNTER FOR 8 BITS
0048 002430 $1:
0068 947F 002440 ANL  P2,37FH  SET SYNCH BIT
006A 1489 002430 CALL CNTDWN+2  TINE IS 25 USEC
006C FO 002460 MOV A, CHARBF
0060 n 002470 RR 4 3SEND LS8 FIRST
G08E (] 002480 1OV CHARBF,A
DO&F F27F 002490 JB7 % FHOLD ON BIT
0071 8A80 002508 ORL  P2,i80H  ELSE RESET IT
0073 002510 $2:
0073 1481 002520 CALL BITIME FTINE IS NOW 80 USEC
Do7s 8A80 002530 ORL  P2,3B0H  SRESET NOM UNCOMDITIONAL
0077 1485 002540 CALL PAUSE iVAIT NOW 100 USEC
0079 e 002550 DEC  BITCIR
0074 F8 002560 nev  ABITCTR
0078 7668 002570 M # FREPEAT 8 TINES
0070 002580 $3:
0070 0464 002590 JUP - EXINT
002600 ;
007F 0473 002610 $4: JiE 82 JROUTINE LENGTH EGALIZATION
002620 §
0081 002630 BITINE:
081 B8oR 002640 v RO.FlL
0083 0487 002650 JHF CNTDUN
002660 ;
0085 002670 PAUSE:
0085 880E 0025680 Y RO,3l4
0087 002690 CNTDWK:
0087 E887 002700 DJNZ RO,$
ooge 83 002710 RET
002720 §
2084 002730 LOKRO: JLOAD A RECOGNIZED CODE INTH FIFY
008A 2383 002740 nov  A,30B3H  JSELECY RESET CODE
ol 04 002750 L AK2
008 9693 002760 NUTE. 3
008F 8010 002770 hy  GTPTRWEFIFD
0091 BE10 002788 NV GHPTR,<FIFD FSET FIFD EMPTY
093 002790 s1:
002800 :
0093 H 002810 o ATRTR STEST FIR PLACE
0094 17 002820 N A
0095 2317 002830 ANL  A.d1T NASK AOOULG 8
0097 DE 002840 XRL  A.QHPTR  SCUNPARE WITH HEAD. POIMIEF
0098 C6A3 102850 N7 24 FULL, IGNORE ENTRY AND INITIATE ERRY
002860 3
0094 ] 002870 MOV AQTPTR  ;PUT POINTER INTO RO
0098 a8 002880 HoV  RO,A
009¢C A 002890 v AR $GET CODE FOR FIFO
009D D 002900 HoV SR04
009t D 302910 MoV A8TPTR  GUPDATE FOINTER
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ERR-C

ADDR

00%F
0040
00A2
00A3
00A3

00A4
00A¢
oAb
00A8
00AA
00AB
D0AC

0DAE
00AE

0084
00BA

08¢
08D
0BF
DBOBF
i8]
poc1
oac2
0oc3
00cs
ancs
00Cé
Doc7
nocs
0oca
Goce
Doce
Joce

oce
00bo

0002
0003
0004
0004
0005
0006
00D7
0008
0009

oeJ-(b

17
5317
LY

83

030¢
ESAC
03AE
a3
M
4%

343536373839
24283132332F

9ABF

5
B87F

i
37
L
]
CoCé
83

40
Fo
C4C8

4

E8BF

£L

Pe-LIN LABEL

002920
002930
002940
002950 $2:
002960
002970 ;
002980 NSPO:
002990
003000
003010
003020
003030
003040 $1:
003050 ;
003046 SUPLFU:
003070

003080 ;exssxrnrrrnridRINITIALIZE SCANXXRREREXREREXERRES

003090 ;
003100 START:
003110
003120 ;
003136 ;
003140
803150
003160 CLEAR:
003170
003130
003190
003200
003210
003220
003230 $1:
003240
003250
(03260
003220
003280 $2:
00329
003300
003310 ;

(o

NG
ANL
nov

RET

ADD
JHC
ADD
nove
nov
Jnp

8

AL

N
noy

(LR
(L
nov
XRL
J

(LR

ny
nov
Ja

LR

T
Kz

I

OPERAND

)
Ayel7H
@TPTR, A

Ai12

$1

A ¥SUPLFU
AyA

R2,A

N3

14367898412

P2,30BFH

o
ROVE127

A

A
§R0,A
A5R0
1
31

§R0.A
#,5R0
§2
0

RO, CLEAR
A,088

003320 ;PRESET POINTERS, TINER

003330 ;
003340
003350

003370 ROMCK:
003380

003390 $1:
003400
003416
003420
003430
003440

003450

hil]
nov

Cik
Hov

Hovp
ADD
my
I
bl
JNZ

QTPTR, +FIFR

APPENDIX A

COMMENT

PMASK INTG FIFO AREA

SELECT F5..FF

37!

~

PREPARE HATRIX READ STRAF INFG

JPRESET GOOD KR
FSET RAM NSLOCATION

TTEST FF
SET RAM ERROR FLAG

+CLEAR RAM
JAND TEST

FCLEAR IBF

JFIFG ADDRESS

QHPTRy<FIFE
003360 ;DIAGMOSTIC CHECK SUM ROUTINE

]
RO.A

Ay 84
#,R2
R2,A
RO
4,R0
$1

GET A RN BYTE
1SAVE SUt

REPEAT 256" TINES
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ERR-C ADDR  [(BJ-CD PG-LIN LABEL CMD  UPERAND COMNENT

0008 3479 003460 CaLL K501 $CONTINUE IN PAGE 1
000D 94F9 003470 CALL  CKSU4 sCONTINUE IN PAGE 1
00DF D4F9 003480 CALL  CKSUS JCONTINUE IN PAGE 1
OOE1 003490 CRSUS®
00EL 003500 $1: iCOMPUTE 3RD  PAGE
D0E1 £3 003510 NOVP3 4,54 GET A ROW BYTE
00E2 oA 003520 ADD . A,R2
DDE3 A 003530 noY  RLA SAVE St
00E4 18 003540 IN RO
DOES 8 003350 nov  A,RD REPEAT 256 TINES
DOES 96E1 003560 N8t
DOES FA 003570 nov  A,R2 STEST RESULT
009 C4EC 003380 843 360D
00EB 85 003590 (LR FO
00EC 8820 003600 HOV RO, #STRAPS ;CHANGE 500D FLAG
003410 SREAD NOW STRAPPING IWFO
003620 ;
O0EE 09 003630 N APt
00EF 4308 003640 ORL A+ 7SET 600D FLAG
00F1 B&FS 003650 JFG 444 5KIP
00F3 S3F7 003660 AL Ave? CLEAR BIT3 TO BAD STATUS
00F5 JAFD 003670 ANL  P2,3-3 3SET PORT2 TO LAST COLUMN+1
00F7 8 003680 (iR FO CLEAR FLAG AGAINST MULTIPLE KEY ENT
00F8 L 003490 Hov  &RD,A
00F? F2FE 003700 JB7 %2 TEST PLL-CABLE PLUGGED
DOFR 05 003710 NI ELSE ALLOW IBF INTERRUPTS VIA PILL
J0FC 2404 003720 e 43
003730 5
00FE 003740 $2:
OOFE %N 003750 STRT T INITIATE TINER
DoFF 25 003740 EH  TCNTI 1AHD ALLOW TO THTERRUPT
0100 B8 1A 003770 ROV k0,226 JPOINT 70 ERRCNT IN REG.BANK 1
0102 8023 003780 MV 8RG,3  FSET BEEP MULTIPLIER
0104 003790 $3:
010+ 8824 003800 MOV RO,+DECPOT FFRESET T0 COHMA
0104 B02¢ 003810 nov - 8RO, ¥2CH
0108 17 003820 INC A
0109 -~ ¥ 003830 PL A
0104 5114 003840 JB2  HEWS
010¢ o7 003850 DEC 4
0100 241 003840 JB2  HENS
G10F BO2E 003870 NOV  GRO.32EH  CHANGE T POINT



SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C  ADDR

0eJ~(b

PG-LIN LABEL (MD  OPERAND CORRENT

003890 seimuukxunrarssbasACTUAL SCANMESRNEHRRBENNEX

003900 ;

003910 ;A NEW SCAN  STARTS AT MEWS.

003920 ;THE 4 LSB'S OF PORT2 SELECTS A COLUMN OF 8 KEYS,

003930 ;PORT1 INPUTS THEM DATA FROM MATRIX ROMS.

003940 ;KEYS ACTUATED IN COLUMN SELECTED RESPONDS WITH

003950 ;LOGICAL 1. DATA IS SAVED IN REGISTER 7.

003940 ;A 2 BIT HISTORY IS RESERVED FOR EACH KEY IN THE

003970 FMATRIX.LSB WILL BE SET AS LONG A KEY HAS BEEM FOUND
003980 ;ACTIVE, 24D BIT INDICATES STATUS KEY HAS GONE FIRST
003990 sTINE DOMN OR UP. PROPER RECOGNITION OF KEY IS AC-
004000 ;CEPTED AFTER FIRST KEY GDING DONN AND WITH NEXT

004010 ;SCAN CYCLE THIS KEY IS FURTHERON ACTIVE. SUCH MAY

004020 ;NOISE AND DEBOUNCE IS PERFORMED QVER A WHOLE SCAN CYCLE.
004030 ;4 KEYS ARE CONTAINED IM EACH BYTE OF STATUS ARRAY.
004040 ;4 TABLE POINTER IS USED FOR GETTING MARKBITS FUR EACH KEY
004050 jAMD ALSO CODE.SYNCHRONIZATIOM IS FROM TABLEPOINTER T0
004060 ;STATUS POINTER EVERY 4TH KEY AND TO MATRIXCOLUMM EVERY
004070 ;8TH KEY.

004080 :KEYS ACCEPTED ARE SELECTED IN GROUPS:

004090 ; SHIFT-,CONTROL-,FUMCTION-,ALPHA-,NUNERIC-,SPECIAL-KEYS
004100 ;THE INDICATION WHERE ANY KEY ACCOMPOMIES IS CONTAINED IN
004110 ;MARKBIT TABLE.

004120 ;THE SHIFT- AND CONTROL-KEYS ACTIVATED ARE SETTING FLAGR
004130 ;(20H,40H,80K) WHICH ARE STORED AT ADDR.21H.

004140 ;SHIFT CODE 20H IS EXORED WITH UNSHIFT ASCII CODE IF MARK-
004150 BIT ENABLES. COMWTROL CODE 40H IS EXORED NITH UNSHIFTED
004160 ;ASCII CODE ALSQ ENABLED BY MARKBIT,IF BOTH SHIFT AND CTL-
D04170 ;FLAG ARE SET CODE OUTPUT 15 DISABLED.

004180 :IF CAPS' LOCK FLAG (80H) IS SET ,THEN UFPER AND LOMER
004190 ;CASE  CHARACTERS A..1 ARE EXCHANGED SYNCHROMOUS WITH
004200 ;SHIFT POSITION.E.G. LOMER CASE IN UNSHIFT- AND UPPER CASE
(004210 ;LETTERS IN SHIFT NODE.IF LOCK KEY IS RELEASED VICE
004220 ;VERSA.

004230 ;FOR COUMTRY VERGIONS MHICH REQUIRES MODIFIED LAYOUTS
004240 ;0F KEY DISPLACENENTS THE STRAPPING SWITCHES ARE SET 70
004250 ;4 SPECIFIED COUNTRY CODE (D...7).BEFORE TRANSLATIONING
004260 ;THE TABLE OFFSET INTO ASCII-UDDES, DEPENDING N STRAP-
00427G ;INFU 4 SEARCH ROUTIME IS EXERCISED WHETHER THE ACCORDING
004280 SKEYPOSITION IS CONTAINED IN THE MODIFY TABLE OR NOMT,
004290 ;1F TRUE ,THEN THE INSTANT OFFSET IS REPLACED BY AMOTHER
004300 ;A5 SPECIFIED.A ZERO CONTENT IN THESE TABLES HEANS END OF
004310 ;TABLE COMDITION AND POIMTER RENAINS UNCHAMGED.

004320 iMOST KEYS ARE AUTO REPEATABLE ELSE ASSOCIATED MARKEIT
004330 ;DETERNIMES OTHERWISE. AFTER KEY FIRST GOING DOWM & LONG
004340 :REPEAT DELAY IS SET(400MS),IF KEY IS HOLD DOWN FURTHERON
004350 ;THEN ACCORDIMG ASCII CODES ARE ISSUED DEPEMDING OM
004340 ;SRIFT AND CONTROL KEY STATUS,WITH AN REPEAT RATE OF
(104370 ;AFPROX. 12 HZ.

(104380 ;CODES T0 BE ISSUED TO A MAIN STATION ARE FIRST PUT INTD
004390 ;4 QUEUE WHICH WORKS LIKE A FIFO(FIRST IN FIRST OUT)
004400 ;STORAGE BUFFER,

004410 ;THIS USEFUL FOR THE N-KEY ROLL OVER FEATURE MITH FAST
004420 ;KEY DEPRESSIONS AND GIVES THE MAIN STATION SUFFICIENT
004430 ;TINE TO POLL THE DATA FROM KEYBOARD AMD INCREASES PRO-
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ERR-L  ADDR

0111
011
0113
0115
0116
0118
3t
0119
(}3T]
D118
0110
)33
0120
0122
0123
0125
0126
0127
0128
0129
0124
0128
012¢
020
012€
012E
012F
0130
0131
0132
0133
0134
0135
0137
0139
0134
013¢
013t
013F
013F
0140
0142
0143
0145
0145
0146
0148
0144
014¢

A-108

0BJ-CD

B940
BB&8
[

8AQO

97
8
F8
Fa11
37

32
9
3226
65
1]
07
A
a3
A3
09

#F

FF
E7
3
F1
£7
7

3257
145

1218
B618

B

1
D303
Al

2418

Fe
3Fe
0338
C618
FF

FG-LIN LABEL

ono

OPERAND

COMMENT

004440 ;CESSOR THRUPUT BY NONINTERUPTIVE INTERFACING.
004450 FIF FIFO GOES OVERFLOM,LAST ENTRY IS LOST.

004440 jTHE KEYS IN THE F-ROV ARE PROVIDED FOR FUNCTION KEY
U04470 ;ASSIGMMENTS ITS CODES ARE FOR FREE PROGRAMNING AHD
004480 ;ALL SHIFT MODES ARE ALLOWED.

004490 ;
004500 HEWS:
004510
004520
DI4530
004540
04550 SCM:
004560
004570
004580
00459
004600
004610
004620
004630
004640
004650
004660
004670
004630
004690
004700
004710
004720
004730
04740 $1:
004750
004760
004770
004780
004790
004800
004310
004820
004330
004840
004350
004860
004870
004880 LOCKY:
004890
004900
004910
004920
004930 KYDOWN:
004940
004950
004940
004970
004980

nov
v
DEC
ORL

(LR
DEC
nov
JB7
CprL
JB0
J81
DEC
J82
5TOP
it ]
DEC
UHE
STRT
MOvF
IK
(PL
nov

v

oY
oy
kL

RL

v
Je1
J8o
nov
J8
JFO
CFL

oy
XRL
hov
Jip

nov
ANL
XRL
3

nov

STPTR,264 ;TOP STATUS BYTE

TBLPTR, #KEYS $LAST KEY ADORESS

REPDLY sCOUNT DOMM REPEAT DELAY EVERY NEV §
P2,#13

¢ FRESET CARRY FOR POSSIBLE ROTATES TH
TBLPTR

A, TBLPTR

NEWS FTABLE POINTER UMDER FLOW

A $TEST BITO+1 FOR STATUSPOINTER SYNCH
$1

$1

STPTR POINT TO NEXT 4KEY GROUP

$1 7000,5KIP MULTIPLEXER UPDATE

TONT TISR WAY NOT OCCUR IN MEXT ROUTIME
#,P2 FELSE 00

f

F2,4

T FLET TIMER RUN AGAIN

Ay 54 sSPEND A SHORT DELAY

Pl sREAD NEW MATRIX ROM DATA

A

R7,4 FSAVE INFO FOR SHIFT AROUND

AR7 FRUTATE KEY DATA SYNC KEY TO SAME &I
A

R7,4

,55TPTR  FRUTATE ALSC STATUS

A

A

§5TPTR, A

UNLOCK

KYDOWN

hR7 FTEST KEY IS DOWN

SCAN D

SCAN FINHIBIT MULTIPLE KEY ENTRIES

] JELSE SET INHIBITOR

A§STPTR  JELSE SET STATUS BITS

Aye3

§5TPTR,A

SCAN

A,REFOLY  LOCK OUT KEY NEXT B SCANS

A=

A, 38H

SCAN  jDON'T CHECK KEY ON ACTIVE

AsR7 $TEST KEY HOLD DOMN



SYSTEM TECHNICAL MANUAL

ERR-C  ADDR

0140
014
0150
0151
0132
0153
0155
0157
0157
0158
0159
0158
015¢
0150
015F
0160
0162
0182
0144
D164
0166
0167
0168
D16A
018¢
016E
D16F
0170
0172
0174
0175
0176
0178
0179
0174
017¢
817E
0180
0181
0181
0183
0184
0183
D18
0186
0187
0188
0189
0igB
018c
018E
D18F
0191
0193
0194

08J-CD

37
126F
F8
£3
F7
FéF2
H3F

8
F1
032
Al

Pe-LIN LABEL (MD  OPERAMD COMMENT

004990 L A

05000 JBD  REPCK FTHEN CHECK REPEAT COMD.MEY
605010 WOV A,TBLPTR  FELSE FIRST KEY UP CONDITION
005020 NOVP3 4,84 FSELECT SHIFT/LTL KEYS
005030 RLC 4

005040 X RESHFG FRESET SHIFT FLAGR

005050 JF LOCKY 7ALL OTHERS KEYUP DEBOUNCE
005060 UMLOCK:

005070 (LR FO CLEAR MULTIPLE KEY INHIBITOR
005080 MV A,SSTPTR  ;CLEAR DEBOUNCE LOCK

005090 L A2

005100 NV §STPTR.A

005110 [ ]

005120 JBD  SCAM FWAS KEYUP UNLOCK

005130 NV AR7 FTEST KEY STILL DOWN

005140 JBG  LGCKY N0

005150 ACCPTKY:

005140 MOV REPDLY,3LOMGDLY 7SET UP 4005 DELAY
005170 REPEAT:

005180 1oV RO,3FLAGE

005190 oV #,8R0

005200 CPL &

005210 ANL A 3600

085220 . SCAM TGNORE CTL/SHIFT COINCIDEWCE
005230 B0V RO, FLASTKY SFOINT TO LASTKY

005240 nov A, TBLPTR

005250 1oV GRD,A

005260 CALL HATVLNG  ;CHECK NATIVE LANGU.XLAT
005270 WOV RO,¥LASTCD SINTERIN SAVE

005280 nov  §RO,4

005290 OEC RO POINT TO FLAGR

005300 JB7  SPIEXC

003310 HOVP3 A, 5A $6ET MARKBIT INFQ

003320 v R2,4 FSAVE INTERIN

003330 JB7  FUKY FSELECT FUNCTION- SHIFT- CTL-LOCK-KE
005340 AL 4,331 FTEST EXCEPTION IHDICATION
005350 JNZ  EXCEPT +IF 50 TEST LANGUAGE.SHIFT {iND,
005360 nv o AR2 RELOAD NARKS

005370 HORMLS: FALL OTHERS HANDLE NORHALLY
005380 XL A,360H 7INVERT DISABLES T ENABLES
005390 Hov  R2,4 }PRESAVE

005400 nov  A,SR0 FGET FLAGE AGAIN

005410 AL AR2 iCOINCIDE RITH MARKS

005420 NO:

005430 v R4 SFLAG IS CODE CHANGE OPERAND
005440 INC RO FGET LAST KEY AGAIN

005450 Hev  A,8R0

005460 ADD  A,3ASCITB RELATE TO ASCII TABLE
005470 HOVP3 4,84 FGET UNSHIFTED CODE

005480 JBs  #1 $SELECT LETTER CODES SKIP SHIFT/CTL
005490 XH o AR2

005500 41

005510 B $1-2 FSELECT SHIFTS

005520 nov - A,R2 FTEST CTL FOR 20..3F CODES
085530 JBS  SCAN +IF TRUE IGNORE

APPENDIX A

A-109



ERR-C  ADOR

D196
0198
0198
0199
0199
0194
019¢C
D19E
019

0180
01A1
01A3
0145
0ia7

01A9
0149
D1AB

014D

A-110

08J-C0

2310
DA

]
F249
S41E

1484

B

D308
618
1484
2418

24D
4408

04as

F
9618
FB
£3
F218

8823
Fo
]
9618
808
2464

F7

94EE
27

2481

FA
D2E0
8
Fo

5307
0300
94E8

AA

PG-LIN LABEL CHD  (PERAHD COMRENT

005540 nov - A,3108 HAY BE CHANGED 70 10
0033350 $1:

003560 XRL  AR2 FHAY  CHANGE CODE ACCORDING SHIFT M0
003570 N1:

005580 MOV R2,4

005590 JB7 M FEXTRACT FUNCTIOMAL KEYS
005600 CALL  TXTCHG ;TEST UPPER/LONER CASE LETTER EXCHAN
003410 N3:

005620 CALL LDKBO PUT IT HOW INTO FIFG
005630 ;

005640 fHov A TBLPTR

005650 XRL  A,3DOUBLD ;SELECT DOUBLE 2ERG XEY
005640 NI SCAN

005670 CALL LDKBR ;IF TRUE OUTPUT A 24D O
005680 JIP - SCAN FHEXT KEY

005490 ;

005700 M43

005710 - JBs WO

005720 JHP - COND FSELECT DECIMALPOINTCUDES
005736 ;

005740 N5: JHP - KSPO 360 INTO PAGE ©

005750 5

003760 §

005770 ;CHECK UM REPEAT FUNCTION
005780 REPCK:

005790 NV ALREPDLY  TEST COUNTER ZERD

005800 NI SCAM 3, TGHIRE

005810 Hov A, TBLPTR

005820 HOVP3 A, 84 TGET  MARKBITS

005830 JB7  SCAM FEXIT IF MOM REPEATABLE KEYS
003840 :

005830 $1:

005860 NGV RO.TLASTRY SGET LAST KEY

005870 nv - A,SR0

005880 IRL A, TBLPTR  ¢I5 INSTANT KEY=LAST KEY GUTPUT
005890 JHZ - 5CAN

005908 R0y REPOLY,REPRAT iSET REPEAT RATE AGAIM
005910 JHF REPEAT

005920 3

005930 FUkY:

003940 RLC A

005950 JHZ  STSHFG JSET SHIFT,OR CTL OR ALPHALOCK FLAG
005940 R A

005970 JIF HORMLS FRECEIVE WETH D NARKS

005980 ;

005990 EXCEPT: sTEST ON EXCEPTIONAL COMDITIUNS
004000 Hv o AR2 ySELECT SPECIAL EXCHANGES
004010 JB6  SPZEXC-1

006020 DEC RO LOAD LANGUAGE

006030 nov 4,5R0

006040 AHL - Aye7

004050 ADD  ASEXCTE  SREFER TO TABLE

006040 CALL TRANS4 jGET OFFSET

006070 AD  A,R2 FADD REF.

004080 HV  R2,A



SYSTEM TECHNICAL MANUAL

ERR-C  ADDR

0103
0104
0105
017
0109
010A
0108
0100
1313

01E0
)13}
01EY
01E2
01E3
DIES
01Eé
01E?
DIEB
DIE9
DIEA
OIEC

3113
DIEE
QIEF
DIFD

01F2
01F2
O1F4
01F5
01Fé
0F7
1312
uiFy
01F9
01F9
01FA
niFe
0IFC
01FD
OIFE
0200
0200
0200
0201
0202
0203
0204
0205
0207
0208
0208
0204

0BJ-CD

18
Fo
p218
5320
n
A
94E8
]
UIE

E?

]
Fo
5360
n
4
A
oA
oA
0384
C400

40

1418

8821
37
K1
Al
H3F

A3

Al
18
F8
94F9

a3
64
]
18
F8
9600
L]

8824
D384

PG-LIN LABEL

0060%0
006100
006110
006120
006130
006140
006150
006180
006170
004180 ;
806170
006200 SPZEXC:
006210
006220
006230
006240
006250
006260
006270
004280
006296
006300
006310 5
006320 STSHFG:
006330
006340
006350
004360 ;
006370 RESHFG:
006380
006390
006400
006410
006420
006430
006440 (KSU1:
006450 $1:
006460
006470
006480
006490
006500
D0é510
006520 CKSU2:
006530 $1:
006340
006550
006360
006570
004580
004590
006600
006610 COND:
006620
006630

Cho

INC
nov
JBé
ANL
RR
ADD
CALL
oV
Jp

R

nov
Hov
ANL
RR
SNAP
A0
ADD
ADD
ADD
Jip

1148
nov
Jnp

oy
CPL
ANL
oV
Jnp
0R6

hitl3
ADD
v
INC
oy
Nz

Rove
ADD
ney
INC
nov
JNZ
RET

nov
XRL

APPENDIX A

(OPERAND COMMERT

RO sPOINT TO FLAGRYTE
#:§RO0

SCAN ;IGHORE COMTROLNODE

Aye32 FHASK OUT SHIFT MODE
A NAKE 16 BYTE OFFSET
#,R2

TRANG4 FGET WOW CODE

R2:A

LY

k2,4

A,SRO $GET FLAGB
Ay 260H

A

4

AR2

A R2

MR2

#,38PIXCD-128

TRANS6

4, 5R0 3SET UF BIT
§R0,4 $AND STORE
SCAN

RO, +FLAGE

A

4,680 CLEAR FLAG
8RO, A 7STORE BALK
LOCKY

1FoH

A)8A 62T A RO BYTE
#,K2

R2,4 $SAVE SUN

RO

AsRO iREPEAT 256 TINES
§1

A SA

k2

R2:A 7SAVE SUR

RO

ARO FREPEAT 256 TINES
1

RO, #DECPOT ;PRESET SOFTADDRESS POINT/COMMA
AyeBAH §SELECT ORIGINAL CODE OF DEC.POINT

A-11171



ERR-C ADDR  OBJ-CD PG-LIN LABEL (MD  OPERAND COMMENT

020C 9411 008640 WL 81 316 MOT ,SKIP
020E FD 006450 nov 4,580 #6ET REPLACENENT
020F 418 006460 JUP TRANG+1
0211 D310 006670 $1: XRL A3l #SELECT CTRL CODE OF DECPDI.
0213 9610 004480 JNZ  TRANS#2 ;IS5 AMOTHER FUNCTIONCODE
0215 Fo 006690 nov 4,880 LOAD CODE AND SWAP POINT/COMMA
0218 0302 006700 XRL Ay%2
0218 HEF 004710 JiP STSHFG+1
006720 ;
0214 006730 TRANS:
0214 A3 006740 Hove 4,84
0218 fA 006750 nov  R2,4
021¢ AH9E 006750 $1: JiP N3
006770 ;

A-112



SYSTEM TECHNICAL MANUAL

ERR-C  ADOR

021E
021
021F
0221
0222
0223
0224
0226
vy
0227
0228
0228
022¢
0224
022¢
022
0230
0232
0234
0236
0237
0238
0234
0238
023D
0230
023F
0240
0241
0242
0242
0243
0244
0248
0248

0BJ-CD

37
0227

Fo
F228

PG-LIN LABEL

006790 TXTCHG:
006800
006810
004820
(06830
004840
004850
006840
004870 UNCHz
006880
005890 $1:
006900
004910
006920
004930
006940
005950
004940
006970
006980
006990
007000
007010
007020
007030 $3:
007040
007050
007060
007070
007080 $2:
007090
007100
007110
007120
007130
007140 5

]

(PL

nov
CPL
JB2
N
J82

nov
XRL
oV
RET

nov
CPL
ANL
JNZ
Jnp

UPERAND

RO
AsR2
A H1FH

Ay +-30
$2
hye3
A)5R0
A
UNCH
[
UNCH
Ay 93l
ko2
R2,A
#,8R0
Ry37

UNCH
43

APPENDIX A

COMMENT

40 LETTER CODE
EET WP-FLAG
FTRUE

FSELECT ALL ¥ i
JSELECT ALL )2
FGET LANGUAGE CODE

$SET EXCHANGE GPERATOR

LANGUAGGE CODE
$SELECT YUGOSLAVIA
}INCLUDE ALSO CODES 40H,60H,SEH, 7ER

A-113



ERR-C  ADDR

0244
0244
0248
024D
014E
0250
4252
0253
0254
0254
0255
0254
0258
0259
0254
025¢
0230
025F
025F
0260
0261
0262
0262

0264
0264

0276
0270

0279
0279

A-114

08J-CD PG-LIN LABEL CHD  OFERAND COMMENT

007140 ;
007170 ;LANGUAGE DEPEMDENT KEY LOCATION EXCHANGE
007180 ;
007190 ;
007200 ; CHI(D) CH2(1} Fr(2)  Cani{3)Can2(4) SA(D) Polé) Yu(7)
007210 5
007220 ; E10%510
007230 ; EI1%505  E11A54
007240 §  E12A69  E12%54 EIMELL  E12/811 E124D12 E124C12
007250 ;011462 0117012 D11ACH1 D11AG16 D1IAL1Y
007260 7  D12453  D12AC12 0124011 012010 0124012 DI2AC1D
007270 ;C10451 (10487 £104C12 C10%D11 C104012
007280 ;C1150 C1IA67  CLIASH4 C11A811 CLIACI0 C11AD1L
007290 ; C12068  C124515 C12%B0 £124511 C12°B10
007300 ; (1401 C1A01
007310 ; DI* 01 BOACID BOOASES D1A{1
007320 ;  B1DS B1A02 B1AD2 B1rDé
007330 ; BO7AELL
067340 § BIOAEI0 B10ABOD B104517 BI0AE12
007350 3 Dé*Bi D281 D221 Dé*B1
007360 NATVLNG:

A 007370 RV - R2,A FSAVE TABLE OFFSET

BE28 007380 My RO,3STRAPS

Fo 007390 HovV  A,8R0 FGET LANGUAGE CODE

3307 007400 ANL A7

0362 007410 ADD  A,sLNGOFS 7OET GFFSET TG TABLES

Al 007420 HOVE 8,58

A8 007430 By RO,A FSAVE IM REG
007440 $1:

2 007450 ney  A,RD

A3 007440 HOVP 4,84 7ADDRESS INTO PROG.HEMORY

626 007470 JI UNCH-1 JEND OF TABLE REACHED

DA 007480 XRL - AR2 ;CONPARE WITH ORIGINAL DISPLACERENT

18 007490 W RO

C45F 007500 FA ¥ TFOUND CONDITION

18 007510 N RO $SKIP TO HEXT (ODE

4454 007520 i ) iLoop
007330 $2:

] 007540 (A ADDRESS 70 SUBSEQUENT CODE

A3 087550 XL: NOVE 4,84 LOAD REPLACE CODE

83 007560 RET
007970 LNGOFS:

6A708CB3BFD2 007588 0B $1,82,83,84,85,46,47,48

9E79
007390 $1: T SNISS(GERMAN)

908249815980 007400 b8 93,130,73,129,89,128
067610 ; £11152,(1061,C1150
007620 $2: 75MISS 2

JEB930834524 007630 08 462,137,41,131,69,42,42,69,0

24500
007640 ; £1289,01263,0681,B106
007650 $8: ; YUGOSLAVIA

$52020453944 007460 DB 49,42,42,49,57,74,61,73,62,57

3D493E39
007670 3 0681,8106,C12810,012C10,£12C12



SYSTEM TECHNICAL MANUAL

ERR-C  ADDR

0283

0280
028¢

0294

029E
029t

0284

0283
0283

028F

0260

0202
0202

(1BJ-CD

505959504930 0074680
4A3EDD

007690 ;

007700 $3:
4A4ES2SE4952 007710
5987

007720 ;
3988503D4E84 007730
SEBS3ER4

007740 ;

007750 $7¢
202325242920 007760
202939884950

007770 ;
594950593039 007780
3E3000

007790 ;

007800 ¥4:
QA494A0ASYSE (07810
398F 50993050

007820 ;

P6-LIN LABEL

APPENDIX A

(HD  OPERAND COMMENT

DB 93,89,89,93,73,61,74,62,0
011¢11,11011,€10012,B10£12
FRENCH

D8 74y78,82,%,73,82,89,135

B10€10,87€11,C1087,C1157
DB 37,136,93,41,78,138,94,133,62,132

(1288,011012,E10510,E1185,E1264
3PORTUGUESE
DB 42,37,37)42/41,45,45,41,37,139,73,93

8102,0281,¢101,01C1,(12511,010011
DB 89,73,93,89,61,57,62,61,0

¢11010,011C11,012¢12,E12012
FCANADA
08 10,73,74,10,89,142,57,143,93,99,41,93

80C10,81080,C11514,€12515,011C11,012011

007830 ; CAMNADA(BILINGUAL)

S0905E343ESE 007840 $5:

493959883904
048D
007850 ;
3049449100 007860
007870 ;
007380 $4:
3E8B00 0078%0
007900 ;

08 93,144,94,132,62,%,73,57,89, 139,57,10, 10, 141

011816,E1154,E12E11,€10C12,(11511,C1280,B0.513
DB 61,73,74,145,0
p12¢10,810817
FAFRIKAANS
08 62,1390
E12511
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ERR-C ADDR  0BJ-CD PG-LIN LABEL CHD  DPERAND COMMENT

007920 ; SPECIAL EXCEPTIONS:

007930 ;

007940 ; OFFS REL3C. LARGY. CODES SYMBOLS POSITION
007930 ; 00 80 1] BB AS 40
00796¢ ; 01 81 01 050 1C  oe'’e (10
007970 + 02 B2 01 WD vee )}
007980 ; 03 83 03 EDE B’ D12
007990 ; 04 8 FF DFF - B10,E11
pogooo ; 05 8 04 WBB ) oo 38
008010 ; 06 Bs FF WFF - B51
bosgat ; 07 g7 04 nnK 1 (28
DOBO30 ; 08 88 04 0231 % 12
008040 ; 09 89 03 SEs000 A ¢ Ef2
008050 5 10 8A 04 4030 20 Eil
008060 ; 11 2 40 e ¢ 12

008070 ; 12 46 FF 86 7F %6 (LR 050

008080 ; 13 80 13 b 0 T T 011,80
008090 ; 14 BE 08 namw ' - tn
008100 ; 1S B 08 sO7EIE B 12
D08110 ; 16 0 10 BEIE 2 133}
008120 5 17 1 10 BMDIB e e B18
008130 ;
008140 ; MARKBIT & OR 7 ON HEANS EXCEPT IN ALL MODES
0600 008150 DRG  600H
0600 008160 TRANSG:
0600 A3 008170 - novF - 4,54 $6ET BYTE FRON TABLE
0601 AA 008180 Y R2,A
0602 HIE 008120 JUE W3
008200 ;
0604 008210 SPIXCD:
0604 7B581B7C3CLC 008220 D8 78BH,91,27.7CH,92,28,70H,93,29,7EH, 39, 30
70501D7E271E
0610 205F1F295818 008230 08 43,99,31,41,91,27,45, 244,245,124, 37,28, 94,35, 29
DF4FSIC251C
402310
061F 5E6000403000 008240 DB 9494,,64,48,,39,96,, 134,127, 96H,93, 91,29
276000867F96
503810
0428 272200607E 1€ 008250 DB 39,34,,%,126,30,35,94,30,123, 125,27
235E1ETE7DIR
068260 3
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SYSTEM TECHNICAL MANUAL

ERR-C ADDR  0BJ-CD PG-LIN LABEL
0300 008220
0300 008290 MRKTBL:
0300 A00000000C00 008300
0480

0308 40C00D602040 008310
6080

0310 440000000000 008320
0380

0318 400000000000 008330
0580

0320 900000002000 008340
0280

0328 000000000000 008350
0180

0330 20000323500 008340
0780

0338 800C20000000 008370
D08

0340 430000000000 008320
D580

0348 800042802000 008390
0AB0

0350 600000802000 008400
0780

0358 200090802000 002410
0880

0360 20000E302000 008420
0880

00é8 008430 KEYS

0368 0DB440 ASCITE:

0368 004456F7F952 008450
3H{E4

0370 30003308400 008460
1BED

0378 B64443FBFF4S 008470
33E3

4380 2047427 4F654 008420
35ET

0382 003358FCE857 002490
322

0399 FB41SAFDFEST 008300
31El

0378 3B4C2E37304F 008510
J9E?

03a0 E026283D385€ 008520
$0EC

0348 2D484EFSFASY - 008530
J6E6

0380 EFSC20F 18350 008540
30EA

0388 09¢A4DF 28455 008350
37

0300 EESBOOF08250 008560
2FEB

0308 81482CF38549 008570

Chb

aRG

e
08
08
e
08
e
oe
QY
08
08
e
1]
08
o8
08
08
o8
08
08
08
08

APPENDIX A

OPERAND COMMENT
300H
1601sysy04,128 101308405109 30EF4
96y-64y 13496932, 160,964,128 +A50CBOAS253DEFO
T0r91y093,128 10S0CB3D5254DEF3
F6ryr1995,128 FACBSCS153DEFS
144y119324424128 899CB2851540EF2
Byrenrs 1,128 #B30CB185253DEF 1 .
32y,15,30,53,,9,128  E13CBIX1X20EF9
128412,32444,,128  ;F1301213. .DEF12
8710109160128 7 CS0CBECT24DEFS
128,664 128,204, ,10,128 ;FS0CB1DFES20EF 1
961y,128,32,,7,128  SE14CBIFEIIDEF?
12841144, 128,32, 11,128 FPI4CRIIFESIDEFS

324,14,128,32,,8,128 ESOCBEFES4DEF3
$-MRETBL
0,'FY'y-9,-7,'R4’,-28 $013CB4DT1S30EF4
48,7(0’',BAH,,27,-32 iASOCBOAS2SIDEFD
134,°0C",-8,-1,'E3",-29  D30CB305254DEF3
" GR7y-12,-10,'757,-27  GACBSCEIDI0EF:
'8X*1-4,38H, 'W2',~30 ;B99CR2BS1540EF2
-5 'A2%-3,-2, 00 -3 3BSOCBIBS253DEFL
139,°L.7009°,-23  ;E13CRIXIX2DEF?
-19,43,136, =48220 SF13C1213... DEF12
430 'HN' - 1106, Y67 y-26  5CTOCBSCS2T4DERS
-17,°%-*,-15,131,80,48,-22 ;F50CBLOFES2DEF 10
9y 0y -14)B4H,°07" =25 SEL4CRIFESIDEF?
-18494,,-16,130,93,47,-21 iF14CBIIFESIDEF]

21K, 'K, *4~13,85H, '18°y-24 ESOCBBFES4DEFS
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ERR-C ADDR  DBJ-CD PG-LIN LABEL CMD  UPERAND COHMENT

38EE
0400 008580 ORG 400K
0400 080828486888 008590 EXCTB: DB $1,82,43,84,80,86,47,88
ASC8
0408 008400 $1:
0408 003132333435 008610 $2:
363738393021
243020260028
22204025262F
2829303F233E
3834
0428 002678222728 008620 $3: DB '887',39,  (ud'l=,$(;:123456789478) ./’
5D7D215C3020
243038340031
323334353637
3839283F 203E
X¥
0448 003132333435 008430 $4: DB '1234567890=:/,. !8e8AALR(}+27() '
363738393030
3B2F2C2E0021
402324255E26
2A2829283A3F
3C3E
0468 003132333435 008640 $5: DB '1Z34567090=14,. 1 /4174140 0)’
363738393030
3B402C2€0021
222FU53F 26
202829283A7E
3C3E
0488 003132333435 008430 $4: DB '1234567890/!(, . +"¥5ALX()=08) 50!
36373839302F
2130202€0028
222340252624
28293D3F3E
B34
0478 203132333435 008660 $7: DB ' 12345678905+(,.! "8 24/ ()= 52
363738393040
2830202€0021
22232325262F
28293D3F2A3E
383k
04C8 203132333433 008670 $3: DB 7 1234567890°.3%, '+(, . MI/ (=M
343738393007
283C2C2€0021
22232425262F
2829303F2A3E
3838

©

B "1234567890!8(, .+ "¥S2L/ ()=09) 5!

008680 §
D4E8 DOB6T0 TRANS4:
04E8 A3 008700 HOVP 4,84
D4E9 L] 008710 RET
008720 ;
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SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C ADDR  0BJ-CD PG-LIN LABEL CHD  OPERAND CONMENT
04F9 008740 ORG  4FOH
04F9 008750 CRSU4:
04F9 008760 $1:
04F9 A3 008770 HOVP 4,54 $6ET 4 ROW BYTE
04FA 64 008780 a0 AR2
D4FB L] 008790 v R2,A FSAVE S
D4FC 13 008800 I »
04FD F8 008810 NV A,RD FREPEAT 256 TIMES
O4FE 96F9 008820 K 81
0500 008830 CKSUS:
0500 008840 $1:
0500 43 {08850 HOVP A, 84
0301 64 008840 AD A2
0502 M 008870 v k2,4 $SAVE SUN
0303 18 008820 IN RO
0504 8 008890 nov - A,R0 FREPEAT 256 TINES
0505 9600 008900 JNZ 1
0507 8 008710 RET
008920 ;
D6F 008930 ORG  &F9H
06F9 008940 CKSu4:
D6F9 008950 $1:
06F9 A3 008940 HOVP A, 54 JGET A ROM BYTE
DéFA (] 008970 ADD A,R2
06FB M 008980 BV R2.4 i5AVE SUn
D6FC 18 008790 IN RO
06FD F8 0o9aco MV ARD SREPEAT 254 TINES
DFE 96F9 009010 RTINS ¥
0700 009920 CXSU7:
D700 009030 $1:
0700 A3 009040 HovP 4,94
0701 oh 009050 ADD  AR2
o702 A 009060 MV R4 FSAVE SUn
0703 18 009670 IN RO
0704 F8 009080 Hw - A,R0 iREPEAT 254 TIMES
0705 9400 Do%0%0 N7 )
0707 83 009100 RET
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ERR-C  ADDR

A-120

08.-CD

PG-LIN LABEL (WD  OPERAND COMREHT

009120 5
009130 ;CROSS REFERENCE ~ WIRIMG/KEY LOCATIONS

009140 ;

(09150 ; COLUMN/RON RD KR! R2 RI R¢ RI Ré R
009140 ;

009170 5 @ COL O D13 ¢4 B4 D51 D53 D4 B¢ H4
0091380 ;

009190 ; 1 COL 1 A0 (0 BBD AS2 +A53 DO EO FO
009200 ;

009210 5 2 COL 2 +050 €3 B3 D32 D34 D3 BE3 F3
009220 ;

009230 5 3 ¢0L 3 A5 €5 B (51 (53 D5 ES S
009240 ;

009250 5 4 COL 4 B99 €2 B2 BS1 +B34 BD2 BE2 P2
009240 ;

009270 7 § COL 5 BSO pC1 MBI RS2 B33 DY E! FI
009280 ;

009290 5 & COL 6 +13 09 BBy X1 X2 DP BEY F9
009300 ;

009310 5 7 COL 7 FI3 BC12 +013 X3 X4 PD12 BEN2 F12
009320 ¢

009330 ; & CIL 8
009340 ;

009350 5 9 COL 9 F50 BCI0 ABI0 F52 +£32 DID BEID P
009340 §

009376 5 & COL 10 El4 (7 B7 P53 +E33 D7 BET P
009380 ;

D0O93%0 ; B 0L 11 Fié pCI1 B11 F

>

o 6 Bé (52 (54 PD6 BEe  Fé

—

14E51 BDLS BELD FI1

wn

009400 3

009410 ; € COL 12 +ES0 (B PRE P04 +ES¢ DB MEE FB
009420 ;

009430 ;PSEUDC 12 X5 Xe X7

069440 ¢

009450 ¢ KEY LOCATIONS WITH B ARE RELOCATED LANGUAGE DEPENDERT
D09440 ; KEY LOCATIONS WITH + TRANSLATABLE FOR 7908,7901 USAGE



SYSTEM TECHNICAL MANUAL

ERR-C ADDR  OBJ-CD

PG-LIN LABEL  CHD

OFERAND

009480 ;NUMERIC KEY PAD PART

009490 ;EXPLANATION: 1ST LINE KEYLOCATION 2HD MATRIXPOSITION

009500 ;
009510 ;
009520 5
009530 ;
009540 5
009550 ;
009360 3
009520 ;
009580 §
009390 ;
009600 3
009610 ;
009620 5
009630 ;
009540 ;
009450 ;
009660 3
009670 ;
009680 5
009690 &
009700 5
009716 ;
009720 ;
009730 ;
009740 5
009750 ;
009760 5
009770 §
009780 ;
009790 ;
009806 ;
009810 5
009820 3
009830 ;
009840 3
009830 ;
009860 ;
009870 ;
00988C ;
009890 ;
009500 ;
009910 §
009920 5
009930 ;
009940 ;
009950 ;
009960 5
009970 ;
009980 5
009990 }
010000 ;

JRD LINE MARKBITS

STH LINE CTL-CUDE, 6TH SHIFT-CODE, 7TH UNSHIFT

'FS0!F51IFS2IFS3IFS4!
' 90! B3! 93! A3! (3!
' 80! g0! 20 80! BO!
'F18!F17FIBIFI9IF20!
" AFY BO! B1' B2! B3
! {F! D! 01! D2! 03!
! EF! FO! F1! F2! F3!
foempem oo
'ESO!ESTIES2!ERIIESA!
LOD! BAY 94 M1 C4!
120! 20! 20 20! 20!
Hose! (--'Dun! Up!--}!
1 91r 92! 93 94! 95!
' 81! 82 83! B! 85!
£ B1' 82! 83! 84! 85!
e et ST SRR SRS
1930!051!032!053 054!
200 03! 23 D&Y UL
' 44! 00! 00! 08¢ 00!
HLRI7 B9
! 94! 87! 88! B9! BF!
'R D7 08! 09! OF!
' B4t 370 38! 39! !
I S s bt el
1¢50!C511C52!C531¢54!
! BD! 33! 83! 34! B4
't 43! 00! Q0! 00 00!
SRL R TEY T
! FS! B4t BY! Bé! BA!
TR D&Y DS! D6 DA
120 34033 36! 24!
I el el St ST
'B50/851:852!B53' 854"
USDE 43! 53! 54! 44
' 00! 00¢ 00! 00! 26!
+ 011 5!
'8! 8C! 80! BE! 98!
1 0B! DC! DD! DE! BE!
' 28! 31 32 338!

lomernn demetenl
S0 'AS2'AS3'
ST I VI
P40 ve0t 200
R R
C30 130 P (-----
130 'a30! B
T30 430 A (-

APPENDIX A

COMNENT

4TH SYHBOLS

MATRIXCODE COMBINED:
HO-DIGIT COLUMN
LO-DIGIT KO-

USED TO SWAP FM ., TO,
AND BACK
DUTPUT: 2€(.) or 2C(,)
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ERR-C  ADOR

A-122

0BJ-(0

PG-LIN LABEL AL  OPERAND COMMENT

10020 ; SWISS-GERMAK
(10030 EXPLANATION: 15T LINE KEYLOCATION 2ND MATRIXFOSITION

010048 3 3RD LINE NMARKBITS 4TH SYneoLS
010050 ; STH LINE CTL-CODE, 6TH SHIFT-CODE, 7TH UNSHIFT
010060 ;

016070 .FOG'FOI'F07'F03'FB4‘F05'F06'fﬂ7'F08'F09'F10'F11'Fl"F‘3'F14'
010080 ; 17' 57! 47' 27 07! 37 B2 A7! (7% &7 97¢ BDY 77! 70! BO!
010090 ; 80 80’ 80! 20! 80' 20! 80! $0' 30 80' 80 30' 80' 80! 80!
010100 5 F1' F2! F3! F&' F§! F&! F7V FB! FOIFIDIFINFI2'FI3IF141F 15!
010110 ; AD' AL! A2! A3! A4! AS! A&! A7 AB! A9' AA! AB! AC! AD! AE!
010120 5 CO* C1t C2! €3 €4 €3' Ca €7' CB! €9 CA' CBY CC! CD! CE!
010130 ; EOF E1! E2! E3! E4! ES! E6' E7' EB! E9! EA! EB! EC' ED' EE!
(1) I e e e S it et S e e e S
010150 ;E00'EQI'ED2 EO3E04'EOS EDS EO7 ED EOY EIG EANIEL2IELS EL4!
010160 5 16! 56! 46 26! 04! 34 Bo' 44! Ch' b6 94! BE' 74! 40! 40!
010170 ; 46 01! 02' 03! 04! 03! 04! 07' 08! 09 0A! 0B! S9! 20' 40!
D10180 ESC!1+ 127 '3# ’4(,‘52 Y64 17/ 1B '9) 0= LD A IBSPITAR!
pip190 ; 18! o+ ! ooy b gt opt g9!
010200 ; 18! 28! 22! 24! 40‘ 23 26 2F' 28 29! 3D 3F! 40! BB! 0%
010210 ; 1B! 310 32 33! 34! 33! 34! 37! 38! 39! 30! 21! SE! 88! 09!
010220
010230 ; DOO '001'D02'D03!004!D0OS'D04I007!008D09!010:0111D12) I3
010240 ; 15 ' 55! 45! 25! 05! 35! BS' AS! 5! 65! 95! £% 75! UE !
010230 ; AC ' 00' 00! Q0! 00! 00! OO! DO! 00! 00! 0! 2! 53! AQ ¢
010260 ;'CRTL!ql 'wii 'eE 'rR 'i7 'y¥ 'ull 'il 'off 'pP 'Ge*'f’ 'CTRL !
010270 3 PP 7 0R12 14 A 1R 09 OFY 10 1D tE!
{10280 ; PRI OST' 45! 520 B4 SAY S 4P 4R 5D SO M !
010298 ; D7LE 7T 720 740 7AY 7S 49V AR T0Y 700 e !
010300 ;
010310 ;1C00 'C0L'C02:C03!C04COTC04ICO7!CORI L0910 CLIILI210ET!

-,

010320 50 i1 ! G1Y 41 210 G1F 31Y BYY ALY €1 617 91t BI! 71! 7!
010330 i <0 ! 00' 00! 0O' GO' DO' OC' 0O! 00! 00! §1' 50! GCY 20!
010340 5:LOCKMak 155 'dD PHF g6 'hH 1jJ 'K ML Wreldst!dr ! !
010350 ;! P01 13 B4 08! 0?! 68! 84! OB! OC! 1C0 1B ! PW!
010360 ; f 410 D31 447 461 47! 48! 4A} 4B 40! 50 SBY 23! GE!
010370 ;! L 411 73 441 66! 471 48' GAY B! ACY TC B! 24 ag!
010386 ; FT:
010390 +'899!800'801:802!803! BO»'SG"BOb’ 07'B0B!BO7 215! RiL ¢ !
010400 7@ 40: 127 52% 420 230 020 33 B2 AN (2P et 93t RR !¢
010410 ;’ 904 0! @' 06! 00! 0O' 0T JU‘ 00! QE! DF: 42t 20 P!
010420 7!SHE!G)Y MyY 'xX fcl !vW DB oM el ty5 ft oL SHFTAD Ot
010430 5 ' ! P! 18! 03! 14! 0Z¢ OBV QD! 't fF! .
010440 3! ! 3E! 39 OSB! 43! Ga! 421 4E! 4D 3BT 34 GF! .
010430 31 ¢ 30! 79! 78 43! 76? 67! 6E! 6DF 20! 2! 2 bt
010460 5!

010470 ; ! A03 !

010486 ; ! 30 !

010490 ; ! 40 !

010560 ; ! !

010510 } ! 20 !

010520 3 ! .0 !

018330 3 ! 2 !

010540 §




SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C  ADDR:

8J-C0

PG-LIN LABEL <MD  GPERAND CONMENT

010560 ; SWISS-ROMANDE

010570 ;EXPLANATION: 1ST LINE KEYLOCATION 2MD MATRIXPOSITION
010580 ; 3RD LINE MARKBITS 4TH SYNBOLS

010590 ; STH LINE CTL-CODE, &TH SHIFT-CODE, 7TH UNSHIFY
010400 ;
010610 ;FO0'FO1'FO2!FO3!FO4 FOS'FOS FO7 FOB!FOTIF10F11FI12!F13!F 14!
010620 ; 17! 57! 47! 27! 07! 37! 87! AD' C7 47 97! B2 77' 70* BO'
010430 ; 20' 80' 80' 80! &0' 80! 80' 80' 80' 80' 80' 830! 80! 80! 80!
010440 5 F1* F2! F3! F4! F5! F&! F7' F8! FO'FID'F11'F12'F13!F14!F 15!
010650 ; AD! A1' A2! A3’ A4' AS! A A7' AB' AT' AA! AB! AC' AD' AEY
010660 5 €O' €1' €2' C3' C4! C5! Ca' C7' €8 C9' CA' CB! CC* CD! CEF
010670 ; E0! E1' £2! £3' E4' E5! E8! E7! EB' E?' ‘A' EB' EC‘ ED' EE'
010630, e e e e St TENS

010690 ;EQ0!EG1'ED2/ED3!EQ4'EOSPEDS! E07'E08'E09‘E10‘E11'E12'E13‘El&'
010700 5 18 S8 44! 26! 04! 34! B4 44 C4! 66’ 96 B&' 74! &0' AG'
010710 ; 40! 01' 02! 03! 04' 05! 04 07¢ 08' 09! 0A' 0B! 59' 20! 40!
010720 ,ESC'1+ 127 '3 ‘4(,‘51 Y8h 17/ 'BL19) 0= 11D IAr IBEPITAR!
010730 ; 18¢ ' @ ! tor b e e 9t 09!
010740 ; iB! 2B' 22! 2A! 40‘ 5! 26' 2F' 28! 29% 30 3F' 0% 8B' DY
010750 ; 18! 31' 32' 33! 34! 33! 38! 37' 38! 39 30! 24! Se' £B! 09!
010740 ;
010770 ; 000 ’901'90”9003!004!0059906!0076008!0099010!0113012! 03!
010780 ; 15 55! 453 25' 05! 35! ES! AS! (5! 65! 957 BS' 78! 00 ¢
010790 ¢ AG : 00! 00' DO' 00! 00! 80! 00! 00! 0C' 00' GO' 53' AO '
01080G ;'CRTL'qR 'wN 'eE 'rR T 'yY tul 'il ol 'pF ‘tei'BC CTRL !

010810 ; DR 17t 080 42¢ 44 1Y IS8T 090 OF! 10! 1D $E! !
016820 ; DELT 57T 49! 52! G4 DAY 5B 49! 4F! 70! 70! 27! !
010830 ; DL TTV A5 72! 74 TR TR 49! 4F! S0 5D 7E! !
010840 ;

010850 1000 'C01'CO21C0O3'C041C05!C06!C07:COCOTICIDICILILI2ICLT!
01086C ;¢ 11 ' 51T 41) 210 D1Y 3@t B1Y ALL.LTY 43P 91 BN 71N X
010870 ;¢ CO ! 0O’ 00 DO' 00 60! OG! QG 00! DO! 00! 08! OC! 20!
010880 ;'LOCRA'aA 's5 'dD ‘F 7gb 'hH '3J 'kK ML ''elladits ' !

01089 ;! b Ll o13t 04 06! 07¢ 08! OA! OB OC! 10! ! 98!
010900; HE o ‘.' 441 467 471 4BF 441 4B 40T T 7RY I3 OBB!
010910 ; DALY T3 641 44! 57! 48! SAT 4B! AC BC! EB! 24! BRY
01092C ; g - F1!

010930 ¢ '35’9'800'813; 2°803'804'B05R06'RO713001009/810¢ BYL !
010640 +¢ 40! 120 52¢ 420 22! 02¢ 32! 82! A2 (21 62t 92! B2 ' !
010936 ;¢ 90! 00! [}0 00* 00! 0O 0O DO! 90! 9E! OF! DAt %0 ! !
010960 5!SHF! <) tyY fxX 'cl vy OB 'nN efi !y; . !-_ ISHFTA! ¢
010970_ vt 14! 18! 03! t6' 02! OE' OO* ! IR o
010980 5! ! 3E! 5! 58! 43! Sé' 42! 4B 4D! 3B 3N OGP P
010990 ! ! 3¢ 79! 78! 43! 7a! 82! 6E! 6D! 20! 28! 2D N

p1100¢ ;!

011010 ; ! AdS !
011020 5 : 30 !
011030 ; ! 0 !
D11040 ; ! '
011050 ; : 20 '
011060 ; ! 20 i
011070 3 ! 20 !
011080 5
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ERR-C  ADDR

A-124

08.J-(D

PG-LIN LABEL CHD  {IPERAND COMNENT

011100 ;FREMCH

011110 EXPLANATION: 1ST LINE KEYLOCATION 2KD MATRIXPOSITION
011120 § 3RD LINE HARKBITS 4TH SYHBOLS

011130 ; STH LINE CTL-CODE, &TH SHIFT-CODE, 7TH UNSHIFT
011140 3
011150 .F00'FOl'F02'F03'F04'FOS'F06'F07'F08'F09'FlO’Fll'FlZ'FlZ'FH'
011160 5 17! 57! 47! 27 07! 37! 87¢ A7 7' 67! 92' B2 77 70! BD!
011170 ; 80 80! 80' 80! 80' 80' 8C' 30' 80! 80' 80! 80! 80! 30! 80!
011180 § F1! F2! F3! F4! FS! F&! F7! F8! FR'FI0'F11F12'FI3IF14F 15!
011190 5 ADY A1) A2 A3! A4! AS! AA' A7' AB' A9 AA' AB! AC! AD!' AE®
011200 § C0! C1t C2* C3' C4' C5! Co! C7¢ (B! C9! CA! CB' CC' LD LE!
011210 § EQ' E1! E2! E3! E4! E5' E6! E7! EB' EY! EA! EB' EC' ED' EE'
(1 B e R B e e R 1

011230 ,EOU'EUI’Eﬂ"EﬂE'EU"EDS‘ED&'EU?'EUB‘EU?'ElD'ElI'ElI'EB'EH'
011240 § 161 56! 46! 26! 04! 38' Bb' 44! o' 66° 95° B4’ 74% 40! AD!
011250 ; 60! 01! 02! 03! 04Y 05! 06' 07! 08! 09!510! 53! S4! 20! 40!
011260 FESC'&1 !'e2!°3 !'4 ‘(5 '§6 'et7!!8 ', 9'3°0!)o '-_ 'BSPITAB!
011270 ; 18+ ¢ ' ! LR L UK lF‘ 98! 29!
011280 ; 1B 31! 32! 33! 34‘ 3‘1' 34¢ 370 38! 39! 30¢ SB' SF! 8! D!
011290 ; 1B' 24! 7B! 22! 27! 28! 3% 70! 214! SC! 40! 29' 20¢ 88! 09!
011300 5
011310 ; D00 'D01'D0O2'003'D04'D05!D04'D071008!009:010!D41'812! D13 ¢
011320 5 15 ' 55! 45! 25! 05! 35! 85! AS! C3! 45! 95! BS! 78 00
011330 ; A0 ' 00! 0O' 00! 90’ 00! 00! 0O' 00! 00! 0G! Q0! ¢! AD ¢
011340 ; CTRL!aA 'zZ 'ef 'rR '4T 'yY ‘ol 'iI Job 'pF 'R tes ICTRL
211350 ! "1' 'A’ 05! 120 14! 19¢ 15) €% OF! 10! 1Y ! !

011360 5 D410 DAY 457 520 D41 09 GG 49 4R 50F 7R 24!
011376 3 ! .51! P’A! 630 720 740 7L TR 49 4FF 700 SEY 24! !

611380 ;
011390 5 "‘00 C01ICO2IC03!C041C0SCOSCO7!C08 L0 CI0EI1 C121413!
011400 ; ,A 111 510 410 210 010 310 81 ALY CIY 410 910 BIY 74 TX
§11410 ;! €0 ' gG! 0OY 00! 0C' 0O 00! 0O' OO 00! OC! 57! 53! 20!

011420 5 ’LRCK“qG 's5 a0 'fF igQ ‘hH '3 TRK OMLL eM feUVG !
011430 ;! POALD13F 04! 06F 07! 08! DA! QB! OCY 0D' 10! 1DY 9!
011440 ;! POSIY D3 44! 46! 470 4B! SAY 4B! 4C! 4D 250 23 B!
011450 5! P71 IV OARY GET ATY ARY GA! GB! 6CT D! P! Q¢ 23!
011460 ; F

011470 ;!B99!B00'B01'B02/B03B04!B05 2042072087809 10101 £11 !
011480 5! 40F 13 52 421 220 03° 327 821 AZ! (T} 62! 92! B2 !
011490 ! 90! 0B! 00! 00! 00! OC' 0O' 0C: OB! OE' OF' QAt 90 ' !

01150 5 ‘SHF'() Yl TeX el PV THR oM N7 1L B/ s+ IGHFTA
011510 5! P 017! 18P Q3T L4t 02T OET Ot r HE
011520 5% ' 3E' 57! 98! 43! 56! 42! $E} 3F: JE' 2F¢ 2! .
011530 ¢ * 3C! 770 787 63! 76% 62: AE! 2! 3BY 3AY 3D !
011540 5!

011550 5 ! ADS !

011560 5 i 30 ‘

011570 ! 40 !

011380 5 ! !

011590 5 ! 2 !

011800 5 ! 20 !

011610 3 ! 20 :

011620 ;



SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C  ADOR

08J-C0

FG-LIN LABEL (ND  OPERAND CORNENT

011840 ;AUSTRALIA, CANADA(ENGLISH)

011650 EXPLANATION: 15T LINE KEYLOCATIOR 2ND MATRIXPOSITION

011640 § 3RD LINE MARKBITS 4TH SYMBOLS

011670 ; 9TH LIKE CTL-CODE, &TH SHIFT-CODE, 7TH UNSHIFT
011680 ;
011690 FO0'FO1!FO2!FO3!FO4!FOS!FOS!FOT FOBIFOP!FI0F11F12IFI3!F 14!
011700 ; 17! 57! 47! 27! 07! 37! 87! A7 (7! 47" 97! B7! 77! 70! BY!
011710 ; 30' 80 80’ 80! 80' 80! 20! 80' 80! 80! 20! 80! 80! 20! 80!
011720 § F1! F2! F3! F4! F5! Fa! F7! F8! FOIFI0'F11!FI2IFI3FI41F 15!
011730 5 AD A1' A2! A3! A4! AS! AG! A7' AB! A9! AA! AB! AC! AD! AE!
011740 5 €0 €1 €20 €3! C4! C5! C6! C7' CB! (9! CA! CB! CC! (D! CE!
011750 ; EO! E1' E2! E3! E4! EV! E6! E?' ES' E9' EA‘ EB‘ EC! ED! EE!
011760 §j-~-4---t-——t-m—trmtndant pomdommt
011770 ;EOU'EOX'E02‘E03'E04'EDS'EO&’E07'E08'Eﬂ?'ElO'EIl'EII'EIS'E14'
011780 ; 16! 56! 48! 26! Db! 36! B4! 44! (4! 66! 96! B4' 76! 60! AG!
011790 ; &0° 01! 02! 03! 04! 05! 04! 07! 0B! 09! 0A! 54! 0B! 20! 60!
011B0D FESC'1! '2§ !33 !4% !ST '4A 70 !B !9( '0) !-_ !=+ !BSP'TAB!
T I R N A I A R A I IO | 1N 1]
011820 ; 1B! 21! 40! 23! 24! 25! E! 24! 24! 28! 29! SF! 2B 88! 09!
011830 ; 1B' 31! 32! 33! 34! 35! 36! 37! 38' 39! 30! 20! 30! 88! 0

011840 5
011830 7 000 '001'002!D03!004!005'0060071008:009!010!D11!012! £13 !
011860 5 15 ! 55! 45! 25! 05! 35! BS! A5! CG! 45! 95! BS! 75! 00!
011870 ; AG ' 00 00! 00! 0O! 00! 00! 00! 00! OC! 0O' 0O' 00! AQ °
011880 ; CTRL'qd 'wid 'eE 'rR 't 'yY 'ull 'i 'ob pP 'Ad i ! CTRL!

011890 ¢ L7 0R 120 140 19T 15! 09! OF 10! 1BY 1D!
011900 ; PS1Y ST 4G G2 54! 59 551 49 4F S0 7RY D!
011914 ; DIV 77 65T 7T 74T 790 75Y 49! 4F! 700 SR! 5D !
011920 ;

011930 ; "00 0011021 C031C041C054C06 1071 C0BICORICIDICRT CI2ICTS!
011940 5! 11} 51 430 200 01 310 810 AR! C1' 41! 9% BIt 71! 7X
011950 :? {6 ! 60! 00' 00' DG! DC! 0O! 00! 00' 8G! 0C!S14!515! 20!
011960 7'LOCKA'3A 'ss 'dD 'fF 'go ThH 'jJ MWK 'LL 'je 2T B !

011970 ;! DALt 13! 04Y 06! 07! 08! 0A' 0B! OC! ! 00! 1B! 93!
011980 ;! PALD OGR! 44! 461 47! 4B' 4! GB! 40 3P 22! TE! BB
011990 3! DAL T3 64T B4 671 48! SA! OGB! 40! B! 7' 40! EB!
012008 3 !

012010 ;!899!200'201'802!B03!604B0S!206'807'808!B09 B10! R1Y !
012020 7' 40! 12! 520 42! 22! 02! 32) 82 A2' €2: 62! 920 B2 ! !
012030 ;! 90! 0Q' o0 00! 00! OO! 00! 0O' 00' OE! OF! OD! 90 !
012040 ; ‘SHF'Oo "2 tiX e v THB 'nN el f,C ') 177 ISHFTAD !
012050 3! ! 1C! 1AY 18! 03! 14! 02! OE' QD! ¢ P ! v
012060 ;? P5CH BAY 58! 43! 56! 42! 4B 4D! 3C! 3E: 3P !
012070 ;! VSC! At 78! 63 76! 42 4E! 80! 20! 2E! 2F! A

012080 ;! =

012090 ; ! A3 !
012100 ; ! 30 !
012110 ; ! L] !
012120 5 ! !
012130 5 ! 2 !
DI2140 5 ! 20 !
012450 ; ! 0 !
012140 5

A-125



ERR-C  ADDR

A-126

08J-C0

P5-LIN LABEL (HD  OPERAMD CONMENT

012180 ; CANADA(BILINGUAL)

012190 ;EXPLANATION: (ST LINE KEYLOCATION 2ND MATRIXPOSITION
012200 ; JRD LINE MARKBITS 4TH SYMBOLS

012210 STH LINE CTL-CODE, 4TH SHIFT-CODE, 7TH UNSHIFT
012220 ;
012230 ;FO0'FO1'FO2!FO3*FO4FOS FOS!FO7'FOBIFOTFIOIFITIFI2IF13IF 14!
012240 ; 17! 57! 47! 27! 07' 37 87! A7 C7! 67! 97" B7! 77! 70! BO!
012250 ; 80' s0' 80' 80' 80! 30' 30! 80! 80' 80' 80! 30' 80! 80! 80!
012260 ; F1' F2* F3' F&' F5! F&* F7! F8! FO'FID!F11F12!IF13!F141F 15!
012270 ; AD' AL' A2' AZ' A4 AS! AG' AT! AB! AT! AA' AB! AC! AD! AE!
012280 ; CO' €1 €2 €3' C4) C5! C&! C7° CB' C9' LAY CB! CC! €D CE!
012290 ; £E0' E1' E2! E3' E4! E5' E6! E7! E8' E9! EA! EB! EC' ED! EE!
I e e L s e e e e s S
012310 ;E00'EQ1'ED2'EQ3'E04 EOT EQS ED7 EOBVEQT ESD ELLIEI2IELS ELS!
012320 ; 16 56! 46 26! 04! 34' 86! 46' C4' 66! 94° B&! 76! 60! 4D
012330 ; 40 01 02! 03' 04' 03 06' 07' 08' 09' DA S4' 08! 20! 40!
012340 FESC'1Y 127 '3/ Y48 "2 '6" ‘7& g% 19( 10) t~_ =+ 'BSP'TAB!
012350 ; 18t ! ' ! IR TIR N Tl ]
012360 § 18 21' 22! 2F! 24! 25! 3F! 261 24' 28! 29! SF' 28! EB' 09!
012370 ; 18! 31 32! 33! 34 33! 36! 370 38 39! 30 20° 30 g 09!
012380 ;
012390 ; DOO 'DO1:D02:003'004'005'006:007¢D081009010:0111042! £15 ¢
012400 ; 13 ' S&' 45 25¢ 05 35' 85! AS' 5! 45! 95! BS! 75! 00 !
012410 ; AD ' 00' 00 D' QC' 0Q' OC' 0O' 0O' 00' 00'Si4* 00! AD ¢
012420 5 CTRL'qQ 'wh ‘eE 'rR 'T 'yY lull 'il 'oD ipP !'¥4 fzi ! (TRLY

012430 ¢ VL TN ‘Jﬁ' 120 140 190 {30 09! OF! 10! HE! K€
012440 5 Pl 51521 B4 591 550 49 4F! 50 OE! 7U !
012450 ; vt 6?' 2L 79! "5! 69! &F! 70 23! s0:

012460 ;
412470 ; ‘lUO 10011CO2:C03!C04:C0%T! C06!C071CO8! COTICI0ICHLICI2IC13!
012480 51 11 ¢ Git 41! 217 01 31% 81! A1 C1F 61 91! BRY 71! 72!
012490 3¢ CO ! cO! 00! GO! 00! 0@' OC! 00! 0O' DO! OC'SII! oo! 20!

012500 § ‘Lfll.l"“aA 165 'db 'F !gf thH 134 MRE ML Nye M latp

012510 5 P01 13! 04! 06! 07! 08! 0A! OB! D(,' tog! ! 9!
012320 ;! V411 03! 441 441 47! 48T 44T 4B! 40 340 60 7E! BE:
012530 3! DALN T3 641 86 AT! AB! sA! GBY SC! 3B 27! DY RF!
§12540 5 FTi

012550 ;'897!800'801'002/203:804 /805!80680718021809!310 81} ! !
012560 7! 40° 12! 52! 420 22! 020 32! 82! A2 C2! 62t 921 B2 ' !
01257¢ ;! °0'S13! 30! 00! 00! 00! 00! 00! 00! QE! QFISEZ! B ! ¢
012580 ;:SHF'UR 'zZ 'xX 'cf 'vV DR !nN 'l 'p{ L.} Tee'!SHETA !
012590 3! ' 10! 1A' 12! 03 16! 02! OE! OD! ¢ ! QB! :

012600 3¢ !GB! DA! 5SB! 430 Gé! 420 4R 4D! 30T 30D b
J12610 3t P 5D TAY 781 63! 78! 42P 6E! 60! 2C! 2E! 7R P
012626 ;!

012430 ; : ADS !

012640 5 ! 30 !

012650 3 ! 40 !

012660 § ! !

012670 § ! 20 !

012680 5 ! } 0 !

012690 § ! 0 !

012700 3




SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C  ADOR

18J-C0

PG-LIN LABEL CMD  {PERAND CImENT

012720 FAFRIKAANS

012730 EXPLANATIONT 157 LINE XKEYLOCATION 2MD RATRIXPOSITION
012740 ; 3RD LINE NMARKBITS 4TH SYMBOLS

012730 ; STH LINE CTL-CODE, &TH SHIFT-CODE, 7TH UNSHIFT
012760 ;
012770 FOO'FOL'FO2'FO3'FO4 ' FOSIFO6 FO7!FOBIFO9 FI0F1LIFI2!FI3IF 14!
012780 ; 17! 57! 47! 27" D7) 37! BY' AT! OO 67' 97' B7' 770 70! BO!
012790 ; 80 80! 80! 80' 80! 30' 80' 80' 80' 80! 80' 80! 80' 80’ 30!
012800 5 F1' F2* F3' F4! F5! F&' F7! FB! FR!FI10!'F11'F12'F13!F14¢F15!
012810 ; AU A1' A2 A3! ALY AS! AG! A7' AB! AT! AA! AB! AC' AD! AE!
012820 ; €O C1! €2! €3' (4! C5! Cat £7! CB! C9' CA' CB' CC! D! (E!
012830 ; EO! £l' E2! E3' E4' E3! E6! E7' EB' E9! EA! EB' EC' ED' EE‘
012840 -+ 4 e o s SOt SR

012850 .EBO'EUI'Eﬂl‘Eﬂ3'E04'EﬂS'E06'E07'EBB'E09 EIU'EII'EI2’E13'E14'
D12B40 5 16! 56° 44! 26' D&! 36! 86! 46! Cb! 64! 98 B&! 76! 60 AD!
012870 ; 40° 01! 02! 03! 04! 05! 04! 07! 08' 09' 0A! 08!S11! 20! 40!
012880 FESC:1+ 127 '3 14§ 51 '6& 178 180 19) 0= 172 1" 'BSP!TAB!
012890 ; 180 ' ¢t ! voor ot apt 98 09!
012900 ; 18} 28! 22! 23! 40! 25' 26! 241 28! 29! 3D 3F! 40 8B! B9:
012910 ; 18! 31 32! 33' 34! 353 34! 37! 38 19! 30! 2K 27¢ gRY OV
012920 ;
012930 ; DOC '001!p02'DO3'DO4!D05004/D071008!009!010!0111012" 013 !
D12940 ; 15 ! 55! 45! 25! 05! 35! 85! A§! C5! 45! 9% B! 7R! 00
012950 ; 40 ¢ 0O' 00! 0O 0G: 0O' 0O' OO! OO' 00! 0O 00! 80' A0 ¢
012960 5 CTRL'qQ 'wii 'eE !'rR T iyY 'ul 11l ‘o0 ‘pf feEA'AR ' CTRL!

912970 ; PHYOL7D 08P 120 140 190 15! 09! OFF 10! DY 1E !
012980 & P51 570 45! 52' 54! 59! 55 49! 4F! 50¢ 30! 7E! !
012990 ; CTLU77E 65T 720 741 791 73! 69! OF! 0P 70! SE! !
013000 3------

013010 ;¢ BU 1{01:€021C03'C041C051£04!C071C08! 090201 C111C12!CL3!
013020 53¢ 11 ' 51 410 210 01) 31 81! ALY {1' 61! 91! BY! 71t 7Y
013030 ;! (5 ' 00! 00! 00' OG 0G! 00! OO! 08 DOY 00! Q0! AC! 20!

013040 ;! ‘3h 's§ 'db 'HF 'gb 'hH '3J MKE ML MaM'eEN4 !
013050 ;! DO 130 041 061 07! 08! OA' OB! OC! 10! 1B! ¢ 9B

113060 3 P41 NI 441 441 4T 4BT 44T 4BY 40! S0Y SR 24! R
Q13070 ;\LOCRAT 437 T3¢ o4! 487 £7F 487 SAT 98" &0T TC 7R 21! g3!
DIJDUU ¥ - FT:

013090 :!8591200:201'302!B03 80405 !BO6'RO71B08!B07!810! Bll P
013100 7! 40! 120 32: 421 32 020 32 82 A2} C2! 62t 92 B2 ! !
013110 ! 90t 00! 6C° 20' 00! 00! 00¢ 00! 00! OE! OF! 42} 90 Pt
013120 ; ‘SHF'i) 2 0xX 'cC 'vV TBE oM el Ly l.t - IGHFTA!

013130 51 1 ! 1at 18 03! 16! 02 OE! Q0! ¢ ! fF! N
013140 ;! ' 3E! GA! SBY 430 561 420 4E! 4D 3B 3A! SH! !
013150 31 ! 20! 7AT 78 63! 76! 620 oE! 6DY 20! ZE! 20 .
013386 §!-----mmm oo e -
013179 ; ! #4073 v

013180 ; ! 30

013190 ; b 40 !

013200 ; ! !

013210 ¢ ! ’ 3 :

013220 5 ! 2 !

013230 ; ! 20 !

013240 +

A-127



ERR-C  ADOR

A-128

J8.J-C0

Po-LIN LABEL OB OFERAND COMMENT

013260 ;PORTUGHESE
013270 JEXFLANATION: 18T LINE KEYLOCATIGN 2ND MATRIXPOSITION

013280 ; 3RD LINE MARKBITS ATH SYMBOLS
013290 ; STH LINE (TL-CODE. 6TH SHIFT-CODE, 7TH UNSHIFT
013300 ;

813310 ;FO0'FOL/FO2'FO3 FO4!FOS FO6 ' FOT' FOR'FOY FI0IF 11 FI2IF1TIF 14!
013320 ; 17! 57! 471 270 07! 37¢ B7' A7! €7! 47) 97' B7! 77! 70! B
013330 : 30' 30' 80' 20’ 80' 30' 80! 20! BO' 30' 20! 80! 20! 20° 80!
013340 5 F1! F2! F3' F4! F5! F&! FT! FB! FIFIDIFIUFI2'FIZIF14FIS!
013350 5 ADY AL' A2 AZ! A4! A3 A6! AT' AB' AT! AA' AB! AC' AD! AE?
013360 5 CG* C1! €20 C3: €41 CB! Co! L7 CBY C9! CAY CBY CCY CDY CE:
013370 ; E0! E1' £ FS’ Eb’ Eﬁ' E6' E7' ES' E9' EA! EB! EC! rD‘ EE'
013380 j---t-—-t-—4 e
013390 .EDB'EOl'E02’EO3'E04'EUﬁ'EOb'E07'EDE'E09'EIB r11'E1”‘E1a’£14’
013400 ; 161 56! 44" 26 06! 34% Ba! 46 C&! 66! 94 B4 74! &0' AD:
013410 5 40! Q1! 02! 03' 04 05* 04! 7' 08' 09' 0A' 0OB' 00! 20! 40!
013420 SESCHEY 127 138 48 '52 '6& 7/ ‘8( 193 10= 167 1A 'BSPITAB!
013430 s 18t ¢ ' ! [ O S T
013440 5 1B 21! 22! 23 24’ 25’ 26’ 2F‘ 28 29¢ 30¢ 3Ft 7EY 8B D9
013450 & 18! 31! 32! 33 34! 33! 36! 37¢ 38 391 30 40! SE' 2! 09!
013460 ;
013470 ; 000 ‘DO1'002'003:D04!0051004007!008!2091010!011012¢ B13 !
013480 ; 15 ' 59! 43¢ 257 08! 35! 85! AG! 5! 43! 95¢ BYY TED 00 ¢
013490 5 AD - 0G' 00! 0G! 60! ©D' 00' 00 00! 20! OB { A
013500 5 CTRL'a4 'z2 'eb 1rR M7 iyY 4 ‘ol tpF TaPAi+¥ ! CTRL
013510 ; PEE LAY 0S L 19 0%t ogFe 1o gt ! ;
13520 P41 SR 45T D : 3049 4P 500 SR 2
013330 & DALY TR AST 72U TAY TR TS ARV 4R 70 7R B!
013540 ; -
013550 5000 CO1IC02TC03IC04 L0 2061 CR7 C0ICONCIDICIIILIZ 013
013560 ; ,. ibPETY 41T 210 01 310 BIT ALY LUP AL 91 BLY IV TM
013570 3! O ¢ 00! 00! 00: 00! 0O' 00! 00F 0O° 0O 30. peisits 24!

013580 ; 'Lf.lx “1g 165 (A0 HF 'eG ThH 1JJ KK ML T, LioBli
013590 51 i1 130 04! 06! 07! 03¢ OA' 0B! OC! 1D 10 00! 9B
DD St SR 46 46 A0 46 b 40 S0 0 g
DA j 7L TR G414 57048 GAY GBY 61 TOLTC 277
013620 ; FT!

413430 :'R:“'SUO‘“DI’BU“'BUJ’EO 804! "’208’90°'513 gig
G13840 ;! 40! 120 520 421 270 02 320 BT AT {2 420 920 p2 .
013650 ;¢ 90! 0D! uD’ Oﬂ 00! 00 9G¢ 00! 00! OE! DF! 42¢ 30 ¢
013640 5 ‘SHF'() P faX TeC Ty TBE TaN talt Yy Lor ie_ ’SHFT’

013670 5! ! P 170 187 03! 1A' Q27 Qe OD! ! ! gF! o
013680 ;? D3RP 7 5B 431 GET 420 4E) 4D 3B 34 SR P
013690 3¢ P 30t T7O7RT 3% 74t 410 4 ALY 20T 2EY 2B .
013706 ;! -
013710 & ! A5 !

013720 5 ’ 3 !

013730 5 ! &8 J

013740 3 ! !

013750 5 ! 0 !

013760 § ! 20 !

413770 ; ! 20 !

013780 5



SYSTEM TECHNICAL MANUAL APPENDIX A

ERR-C ADOR  {(BJ~CD PG-LIN LABEL CMD  OPERAND CONNENT

013800 ;YUGOSLAVIAN

013810 ;EXPLANATION: 1ST LINE KEYLOCATION 2MD NATRIXPOSITION
013820 ; 3RD LINE NMARKBITS ATH SYMBOLS

013830 ; STH LINE CTL-CODE, ATH SHIFT-CODE, 7TH UNSHIFY
013840 ;
013850 ;FO0'FO1'FO2'FO3'FO4'FOS FOA FOTIFOBIFO9!FI0FI1FI2IFI3IF 14!
013860 5 17! 57! 47! 270 07! 37 87! A7! C7! 82! 7' B7! 77! 70! BO!
013870 ; 80' 80' 30' 80' 80' 80' 80' 80! 8G' 80' 80' 80 80' 80! 80!
013880 5 F1' F2' F3! F4' F3! F&! F2! FB! FRIFI0IF11IF12'F13!F14F15!
013890 ; AD' A1' A2' A3! A4' AS' AG' A7’ AB! A9! AA' AB! AC! AD! AE'
013900 ; CO' C1' €2' C3' C4! C5! C! C7* (B! (9! Ca' CB! CC! (D! CE!
013710 ; EO' E1' E2' E3! E4' ES' Eé' E7! EB' E9' EA! EB' EC' ED! EE!
013920,:::* S e S e M s et
013930 .EBO'Eﬂl'EUZ’EUB’ED4’E05'E06'E07'E08'ED?'EIO'EII'E!Z'EH‘EH'
D13940 5 14! 56! 46! 26! DA? 34 BS' 44! Cé! b6 96! B4 76! 60! AD!
013950 ; 40' 01' 02! @3 04' 05' 04' 07' 08!"09' OA' 0B! OC! 20! 40!
013940 .ESC'l' 12° 138 48 15T 6k ‘7/ 'BL'9) 0= 17 '4s 1BSPITAB!
013970 ; 18! ! v b v bbb Eoegl 9!
013980 ; 1B! 21! 22! 23' 24t 25! 26 2F' 28! 29% 30! 3F' 2A' 8B! DY!
013990 ; 18! 31! 32! 33! 34! 35! 36' 37 38 39' 30! 27' 28! BB' 09!
014000 ;
014010 ; DOO 'D01:D02!003'D04'D05'D0A'D07'008!009010!0111012¢ D13 !
014020 5 15 * 95 43¢ 25! 05! 35! 85! A5 5! 45! 95! B! 75' 0O
014030 ; AQ ' 00 CO' 0O' Q0! 0O' o0 00' 00! 0O' 0O' 0O° 00' 4D
014040 ; CTRL'o8 'wl 'ef 'rR 'tT 'z ‘ull il ol ‘pf 'sSA!-dD! CTHL

014030 ¢ P17 08 120 140 1Al 1S 09! OF! 1Y 18! 1! :
01406E 5 P81t 570 450 520 54! SA! 55! 49! 4F! 50! 5B S(! !
014070 3 DT 6T 720 T4 TAT 7S 490 6F! 70! TR! TC! !
014080 5

014090 '(‘00 1{01!C02!C03!C041C051C06¢CO7!COB 09I CIBICELICI2ICIT!
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o] —— such marked fields are assigned to
language dependent symbol extensions
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MODE REGISTER 1 (MR1)

MR17

MR16

MR 156

MR 14

MR13

MR12

MR11 MR10

Parity Type | Parity Control

Character Length

Mode and Baud Rate Factor

ASYNCH: STOP BIT LENGTH

00 = Invalid
01 = 1 Stop bit

10 = 1 1/2 Stop bits
11 = 2 Stop bits

SYNCH: NUMBER

OF SYN CHAR

0 = Double syn
1 = Single syn

SYNCH: TRANS-
PARENCY CONTROL

0 = Normal
1 = Transparent

0 = Odd
1 =Even

0 = Disabled
1 = Enabled

00 = 5 Bits
01 = 6 Bits
10 = 7 Bits
11 =8 Bits

00 = Synchronous 1X rate
01 = Asynchronous 1X rate
10 = Asynchronous 16X rate
11 = Asynchronous 64X rate

Note

Baud rate factor in asynchronous applies only if external clock is selected. Factor is 16X if internal clock is selected.

MODE REGISTER 2 (MR2)

MR27 MR26 MR25 MR24 MR23 MR22 MR21 ] MR20
Transmitter Receiver Baud Rate Selection
Clock Clock
Always zero in NCR DMV 0 = External 0 = External 0000 = 50 Baud 1000 = 1800 Baud

1 = Internal 1 = Internal 0001 =75 1001 = 2000
0010 =110 1010 = 2400
0011 =1345 1011 = 3600
0100 = 150 1100 = 4800
0101 = 300 1101 = 7200
0110 = 600 1110 = 9600
0111 = 1200 1111 = 19.200

v1ivdad 3Jv4HILNI SNOILLYIINNWNOD ITaVIWIAVHOOHd

TVNNYIN TYIINHOIL WILSAS
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COMMAND REGISTER (CR)

CR7 CR6 CR5 CR4 CR3 CR2 CR1 CRO
Operating Mode Request to Reset Error Receive Data Terminal Transmit
Send Control (RxEN) Ready Control (TxEN)
ASYNCH:
00 = Normal operation 0 = Normal FORCE BREAK
01 = Asynch: atutomatic 0 =Force RTS | 1 = Reset 0 = Normal 0 = Disable 0 = Force DTR 0 = Disable
echo mode Output High error flag 1 = Force 1 = Enable Qutput High 1 = Enable
Synch: SYN and /or 1 = Force RTS | in status reg break 1 = Force DTR
DLE stripping mode Output low (FE, OE, Qutput low
10 = Local loop back PE/DLE detect) SYNCH:
11 = Remote loop back SEND DLE
0 = Normal
1 =Send DLE
STATUS REGISTER (SR)
SR7 SR6 SR5 SR4 SR3 SR2 SR1 SRO
Data Set Data Carrier | FE/SYN Detect Overrun PE/DLE Detect | TXEMT/DSCHG RxRDY TxRDY
Ready Detect
0 =DSR input | 0 =DCD input] ASYNCH: 0 = Normal 0 = Normal 0 = Receive 0 = Transmit
is high is high 0 = Normal 1 = Qverrun ASYNCH: 1 =Change holding reg holding
1=DSRinput | 1 =DCDinput| 1 =Framing error 0 = Normal in DSR or empty reg busy
is low is low error 1 = Parity DCD, or 1 = Receive 1 = Transmit
error transmit holding reg holding
SYNCH: shift regis- has data reg empty
0 = Normal SYNCH: ter is empty
1 =8YN char 0 = Normal
detected 1 = Parity
error or
DLE char
received




Vi:1 a4

TIMING DIAGRAMS

SYNCHRONOUS MODE

ASYNCHRONOUS MODE

TxRDY, TXEMT (Shown for 5-bit characters, no parity, 2 stop bits | in asynchronous mode| )

e ()

L1213 g4 )5 (112 3] 485311 2)3 4511123344151 112)3;8]954
0 | DATA 1 [ DATA 2 I DATA 3 l SYN 1 l DATA 4

THEN | ! | |
| | | {
| | | I
TshDY l l | /
i
\
TrEMT )
——
CE FOR
W W W ¥
oF THR ¥
DATA 1 DATA 2 DATA 3 OATA 4
“—— D—— A} 2,3 ,4,5, 8 C A 1,2;3;4,;5;8 C Ap1,2,3,4 B ¢ w—D— A 1, 2,

T l I DATA 1 J L J DATA 2 J 1 l I | DATA 4 S

| ! | |
TAEN I | | | i

I | | [

| | | |
THROV
TrEMT
CE FOR
WRITE \W W W
OF THR

DATA 1 OATA2 DATA 2 DATA4
NOTES
A = Startbit

B = Stop bit 1

C =Stopt2

D = TxD marking condition

TxEMT goes low at the beginning of the last data bit, or, if parity is enabled, at the beginning of the parity bit.

TVYNNYWN TYIINHIOIL WILSAS

v XIGN3ddV
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TIMING DIAGRAMS (Cont'd

RxRDY (Shown for 5-bit characters, no parity, 2 stop bits i in asynchronous mode! )
T
TR N0 WL WL DL WA L B UL WA L N N O A LN B W L N B M T N B SN VRS B B UL B R ¥
AxD B SYN t DATA + | DATA 2 l DATA D l DATA 4 DAYA S
' M T
: ) IGNORED
ReEN I H
w
I3 1
=3 «
21 svaoer : i
S | STATUS 8T r H H
o ' .
z v T
o ' .
g
£
‘i' RRDY
: 3
CEfoR \L?/ \U 1| :
READ —
READ READ READ READ READ READ
STATUS STATUS RMR AHR RHR AHR
(DATA Y {DATA 2) (DATA 3) (DATA 3)
o — —
‘_’“".7.’!‘1‘55325 A“}Z\JllJSLBJL‘l ]Dj A||121314|519j A[|‘2IJL
RxD DATA 1 i DATA 2 DATA 3 DATA 4
3 :
2| reen :
P H
E] H
Q .
z .
o
3 p—
I | RxRDY
S
2
z
H
<
OVERRUN
STATUS 617 \
CE FOR ?
RAEAD W \>
READ READ
RHR RHR
(DATA 1) (DATA 3}
NOTES
A - Stant bt
B Stop bit 1
C - Stop b2
D - TxD marking condition
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Jelsibas sniels peay 0 1 0 0 HiL HL9
10151684 BuIpjOY JISUBLY ) LIM i 0 0 0 H7L Hb9
13151691 Buip|oyY aniaoal peay 0 0 0 0 HOL HO9
sNq eiep alels-14j X X X l - —

NO1LONNd Zv=my | Ov v | 30 | uex | sizdeey
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SYSTEM TECHNICAL MANUAL

RN

0800
0000
F800

Fea0 27

FB0T 7

FED)
FEQL 2?
FED4
FEQ4 2?7

FEO5 27
FEDS 27

16-BIT FIRMWARE

SOURLE

$PLI68Y XR S DR EP HGE

HANE BOUT LDAGER LEVELO

APPENDIX A

PEEERIRRERERERAA R LR RRBEE R EF AL ERRRBF RIS R E R IR

Hil #*
g DHS 14 RIT EXTENSIIN FIRMWARE L
ey £
H H
3 L
B VERSION: Lo L
e %
g *
ie¥ ##
H #
it @
Hi COPYRIGHT BCR CORP. 1983 *
s £*
T T T e I Te L2 e 1]
TR R AARENRE ARSI R R EERNEER R * EECEXEERERS

DATA

CURSX
CURSY

SEGMENT UNRD CONMON ‘DATA'

BUFFER

n

RE

e
e

ERU THIE YCRD
LABEL  YTE

OFROOH

"

JCURSER - X - POSITIY
JCURSAR - ¥ - POCTTION

i wen CUMMAND MAIL BLOCK OF LANGUAGE AND IO BOARD sax

CB1s
5014
HEM16

DATA

kG
e
ORG
08

op
e

EHDS

EJECT

OFEOIH

a

FHERERARHAER KR NK KT RREREETR XA HTEARE

$5TATUS BLOCK FRON Z80

FCONMAND BLOCK TO 14 BIT

i5TATUS BLOCK RETURM OF 16 RIT

TAVAILABLE NEMORY SIZE

A-201



80OT LOABER LEVELD

[RUG N LINE SOURCE
59
80 FUBLIC SWITCH,EXECUTE SOFTWARE.SWITZH TEST
41
82 EYTRY NONITGR:NEAR, STARTS:NEAR, DISPL:NEAR
43 EXTRY KEYINP:NEAR. L _13:NEAR/DISPLAY:NEAR
44
[
86
- 7 BAGTER SEGHENT WORD CONMON CODE’
68
89
7 ASSUNE  DS:DATA,CS:BOGTER,S5:DATA,ES:DATA
n
73 LADEFINE (JUNPER)(
o HORITOR
o STARTS
)
7
7 oert COUT” EQUATES ##e
76 TR AR
T
0810 78 RANSEL EQU 10H RAMS SELECT
0011 79 RONSEL  EQU 114 sROM SELECT
il s} 20 PROCCH EQU a00H PROCESSOR CHANGE
[
82 ieee ASCIT EQUATES e
23 He i e T e ]
3
0028 8 NERL  EQY J8H THEW LINE COMMAND {LR4LF)
1]
87
28 i 2% JUMP TABLE #3¢
89 H FRERRFH KRR RS RS
%
0000 £96000 E 91 e DISPLAY
97
93
% i vks CONNAND PHASE VERTEILER #x#
95 T x RERIEER KA
%
0003 BE---- R 97 BEGIN: MOV AX(DATA
0086 8EDO 28 Hov 85,81
0008 BBED 99 mov SPeAX
0004 8EDE 160 Hov 5.4
000C BECO 101 tay ES.ax
O0OE EBOD 102 P SHORT LOOK MAIL BOX
103
Jull
0018 108 CORHAKD EQU THIS JORD
106 LJUNPER
0014 3900 E 18 b¥ EXECUTE SOFTHARE TPHASE 2
0016 4800 R 111 Dk LEVELS iPHASE 3
12
13
0018 E611 114 SWITCH: DUT ROMSEL /AL
0014 ESDO 113 T PROCCH, AL JRETURK T0 & BIT
001C 90 116 Hop
117
001D 112 LO0%_HAIL BOX:
0010 E410 19 our RAMSEL (AL (ALLBAYS RAN SELECTION
001F ADD4FE R 120 ney AL CBLE
0022 250F00 12t AND AX,0FH
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SYSTEM TECHNICAL MANUAL

LoC oed

0025 3C04
0027 73EF
0029 DIED
028 88F0
0820 2EFFA41000 R

0032
0032 C40605FE0C 13
0037 EBOF

0039

0039 338
003¢ 8EDB
2030 8ECO
003F 8EDD
2041 8RED

0043 EADOOQ---- 13

LINE

122
2
124
125
12
ey
128
344
130
151
132
33
134

3%
S

134
i3
138
139

e

BOOT LOADER LEVELD

SHURCE
cne AL.D4
JRE SHORT SWITCE
SHL At
A STL.AY

JHF CONHANDIST]

SHITCH TEST:

LS S818.0
M SHITCH
EXECUTE SUFTUARE:
XUk LI
oy DS.AX
oy £5, 4K
Hoy 56, 4Y
Koy SP &Y
Jne PR T
¢ [

APPENDIX A

JJUMP T TO CPNOE OPERATING SOFTWARE
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BOGT _LUADER LEVELD

L opd LINE SOURCE
2
"3
14
5
144 HiH ¥ E XY (213230
147
148 i PONER UF POUTINE
149
158 H i 113 FREEEEE ]
151
152
0048 152 LEVELD:
0048 330 154 YR AXeAK 1SET AX AND START ADBRESS 70 0
0044 8BFD 155 i ST.4X :
004C 890012 156 oy X, (000K SRON-TEST OVER 4K
004F 2EAC 157 Simi: Lope (G
0051 02¢d 158 AL Alf, AL
0053 E2FA e LOOF  SUME
0055 800400 140 A D
0058 7407 16! JI SHORT RAMTST HROM-TEST B.E,
182
0054 143 LEVELG FAIL:
0054 CAD40SFEFF R 14 oy Skis.OFFH
DOSF ERB? 165 JHF SHITCH FLEVEL 0 FAILED
186
167
188 HEL N S
169 H REEEEREN
176
0041 7 RANTST:
0061 CA0601F217 R 172 oY CURSY, 23
0066 (60600FEOC r 173 o CUREX.2
048 SDIEEDOY k 174 LEA By MESSE MESSAGE MENORY TEST OF BANK 0
006F E8000C £ 175 Call  DpISPL
0072 SDIELLE2 R 17 LE& BX MESSH
0076 E8000C E 177 (AL DISPL
178
179
0079 B7AACA 120 1oy O 0004/ 3 JdRITE A UNEVEX BYTE MUSTER IN HMEMORY
007¢ 33FF 18¢ X0k 1.07
G07E 122 RANTST1A:
Q007 BBAASS 183 oy AY, SIAAH
0081 AR 12 ST058
0082 RODG 183 oy ALOD
0084 AA 186 3T058
0085 E2F7 187 LO0F  RANTSTIA
0087 BBAATS 138 1oy A, 55ARH
008A AR 18 ST054
190
00BR E9AADA 191 ey X, 20008/3
008E 33FF 192 10R 01.01
0090 193 RANTST1R:
0090 BBAASS 194 bl AX 35041
0093 AF 195 SCASH
0094 7542 194 JHZ ERROROD
0096 BODO 197 ny AL
0098 AL 193 50458
0099 7530 199 JHZ ERRORD
0098 E2F3 40 LOOF  RARTSTI®
009D BBAASS 201 oy AX « TARH
0040 AF 202 SCASH
00A1 7535 202 Rz ERRORD
204
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BOOT_LOADER LEVELD

L0C 0BJ LINE  SOURCE
35
0168 B4E0 k7] KON AHAAL
016D FECF 35 DEC BH
016F 75EC % M MEMTEST
37
01 3% 600D_BANK:
0171 FECI ki) TR 1G0OD BANK INC BANK INDICATOR
0173 88LD 330 MOV CK.BP
0175 E281 kx| LOOP  NEXT BANK iALL BANKS 7
0177 EBIB ke JP SHORT MEMORY_EMD
333
0179 3300 33 ERRORI: XOR  AXWAX
0178 BEDB 335 moU 05,4
017D 8ECO T34 mY o ES.AX iSET SEGENT TO ZERD
O17F 53 337 PUSH B
018D C4D60OFEIE R 338 HOU  CURSX.30
0185 8DIED502 R k%] LEA.  BY,MESSS SERROR DETECTED WRITE FAILED TO SCREEW
0189 £80000 E 0 AL DISPL
018C E80000 £ 1 ERRIL: CALL  KEYINP
D18F 3088 M2 U AL.NEWL
0191 75F9 3 NI ERRIY
0193 58 344 POF Y
5
0194 346 NENORY END:
0194 3300 u7 XOR A
D196 BEDE 348 MOV DS.AX
0198 8ECO 39 MV ES/AX $SET SEGMENT T0 ZERD
D194 C6D40IFBO0A R 350 WV CURSY.10
O19F BBIEO4FE R i1 MOV MEMIS,BL FSET COUNT OF MEM BANKS IN MEM14
0143 C4D6OSFEOD R 352 mv o SB14.,0
0148 E9SOFE 35 S SHITCH i JUHP TO g BIT
35 .
0148 [ BAKK Dise
o148 50 356 PUSH  AX
O1AC 3360 357 XOR  AK,AX
DIAE BEDB 358 my o DS.AX
0180 BECO 359 MOV ES.AX FSET SEGNENT TO ZERT BANK
0182 BOOS 340 My ALS
D1B¢ FéE3 31 ML OB
0184 53 32 PUSH  BY
0187 51 3 PUSH  CX
0188 50 364 PUSK A
0189 C40601FBL7 R 35 MV CURSY,ZS iSET CURSOR FOR MESSAGES
DIBE C4D6OOFBO0 R 366 MY CURSK.O
01¢3 8DIEE001 R 37 LA BX,MESS! FWRITE NEMORY TEST ON SCREEN
0167 £80000 E 368 AL DISPL
01¢4 58 369 PP M
3
018 8808 3 Hov  BXLAX
01D 8DD61A02 R n LEA  AX.BAMKS
0101 0308 i ADD BX,AX
0103 B509 n MOV RO
0105 E8DI00 £ 375 CML L3 iWRITE THE TESTED BAMK TO SCREEW
0108 59 376 POP0X
018 5B ky74 PO BX
0104 58 378 POF A
0108 BEDA in nv o D5,0K
010D 8EC2 380 WY ES.X
010F €3 381 RET
382
383
01E0 1 3| MESS! DB 17, "TEST HENORY BAWK *

DIE1 56455354204D45
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Loc 08J

4D4F 5259204241
4E4B20

02 12

DIF3 464 15441402040
454DIF32592045
S2524F52

0205 08

0206 464 14940454420
28435229

0211 08

0212 2020203020363+
8

D216 2363448203132
38482031393248
W323536482033
32304820333834

8203434384820
3531348

0000

A-208

LINE

38

386

387

388

389

1
392
393
394

3%
397

399
400
41
402

BOUT _LOADER LEVELD

SOURCE

HESS?

HESS3

NESS4

BANKS

BODTER

08

08

08

De

SOFTNARE

(PHES

SUFTNARE

END

18, 'FATAL HEMORY ERRUR'

11, 'FAILED (CR)’
S 064K

! b4k~ 12BK-192K-256K-320K-3B4K 448K -5 12K

£

SEGHENT PARA PUBLIC 'CODE’
2.0 THIS FAR
ENDS

BEGIM



SYSTEM TECHNICAL MANUAL

Lo 08J

0043 BAOD1D
00A6 BBD201
004Y

00A% 33FF
0048 88CA
00AD F3
O04E 48
00AF 33FF
0081 8BCA
0083 F3
0084 AF
0085 7521
0087 DOCO
0089 00C4
0088 73EC

008D 8702
00BF 885544
002

0002 3BCA
00C4 33FF
00cé F3
00C7 AR

00C8 33FF
00CA 8BCA
00ct F3
00CD AF

00CE 7508

0000 86ED
0802 FECF
00D4 75EC
0004 EBOE

0008 C40400FBIE R
00D0 BOIEF201 R
00E1 E20000 3
00E4 EBFE

00€6

QDEs 890300

O0E? BOSEOIFED? R
Q0EE 7203

00F0 83C104

00F3 BAGDOO

00F6 B300

00Fe

00F8 BBEY
00FA 81020010
OOFE 8EDA-
0100 8EC2

0102 BBS5AA
0105 A30000 R

LINE

205
206
w
28
09
at]

211
12
13

4
"3
1Y
1M
8
9
pii
21
m
23
el

25
2%
m
pri]

pail
230
16t
2
3
34
235
234
w
33
239
240
%1
u42
243
244
u3
K
iy
%2

BaQT LOADER LEVELD

SOURCE

oy
nav
RANTSTL:
XOR
n
REP

XOR
Hov
REPZ

N2
RoL
ROL
e

Hov
oy
RANTST2:
hov
XOR
REP

XO0R
v
REPZ

L

XCHE
0EC
JHZ
Jup

ERRORD: MOV
LEA
CALL
JAF

H HEMORY EXTENSION TEST

NEN BANK TEST:

o,/
JB
ADD
UNDER: MOV
Hov

HEXT_PANK:
Hov
ADD
nov
nv

Hov
nov

DX, 10004
AX, 0102

$TEST RITH A ROTATING ONE

Db1.01
XX
STOSW

01,01
XX
SCASH

ERRURD
ALl
A |
RANTST!

BH,2
AX. DAASSH

X, 0X
DI.0I
STosw

D11
X
SCASH

ERRORD

AL

BH

RANTST2

SHORT HER BANK _TEST

CURSX. 30
RX.NESSZ
DisPL
SHORT 4

AX, DARSSH
BUFFER,&X

STORE AASS

APPENDIX A

FWRITE 'FATAL HEMNORY ERROR’

+AND STOP PROCESSING

F5ET BANK COUNTER TO NAX BAWKS=236K (S12K)

(VERSTON WUNBER ) 10 ?
$SET BANK COUNTER TILL

+SET BAKK INDICATOR

+SAVE BAMK COUNTER

512K

SET SEGNENT FOR HEXT BAHK

$TEST THE FIRST THO BYTES OF A BANK

A-205



L6c o8d

0108 38060000
010¢ 7403
010€ E98300
0111 E89700

0114 B95355
0117 33FF

0119

0119 BEAASS
BIC AR
D110 8000
DIIF A4
o120 E2F7
0122 BOSS
0124 A4

0123 895355
0128 33FF
0124

0124 BBAASS
0120 AF
D12E 7549
0130 BOOO
0132 &
0133 754
0135 E2F3
0137 BOSS
0139 AL
0134 753D

013¢ 337
D13E BED0SO

D141 B80201
0144

D144 J3FF
0146 BBCE
0148 F3
0147 AB
0144 33FF
014C 8BCE
014 F3
014F #F
0150 7527
0152 000
0154 DOC4
0156 73EC

0158 B702
D154 BBSTAA
0150

0150 88t
DISF J3FF
0161 F3
D162 A8

0163 33FF
0185 8BCE
0167 F3
0148 AF

0169 750E

A-206

LINE

264
265
266
27
268
29
m
271
1
273
74
275
6
m
278
27
280
281
282
23
284
283
286
®
282

299
300
301
302

303

318

w7
3
i1
320

32
n

SOURCE

1.200: CALL

nay
XOR

ADDTSTA:

Hov
ST05W
ov
§7088
Loop
nov
§7058

Hov
XOR
ADOTSTB:

v
SCASH
N
oy
SCASE
JNZ
Loop
oV
SCASB
JNZ

YOR
npy

oy
RUT ONE:

XOR

nv

REP

XOR
nov
REPZ

JNZ
ROL
ROL
N

Hov
Hov
HEM TEST:
oV
X0R
REP

XOR
Hov
REPZ

Nz

BOOT_LOADER LEVELD

AX,BUFFER
L.200
HENORY_END
BANK_DIS

CX/OFFFFH/3
DI,D1

AX T3A0H
AL, 00

ADOTSTA
AL, S5H

CX.OFFFFR/S
DI.DI

AX/ S3ARH

ERRORY
AL.0

ERRORL
ADDTSTR
AL, S5H

ERRORY

DI,0I
51.8000H

AX 01028

0101
{81
STOSW

D101
CXe81
SCASH

ERRURY
AL.1
Al 1
ROT_ONE

BH,2
AX,0AASSH

CXSI
b1.0!
§T05M

1,01
%81
SCASN

ERRORY

iFOR A PRESENT BANK

FHRITE AN UNEVEN BYTE PATTERN IN HENORY

SCOUNTER OF A ENTIRE BAMK 44 X

sCOUNT OF BIT PATTERN

iSET COUNTER FOR A ENTIRE BANK = 8000 WORDS
#STORE AX INTO HEMORY

FCHECK MENORY WITH ACCY



SYSTEM TECHNICAL MANUAL

YREF SYMBOL TABLE

ERRORL, . . ...
EXECUTE_SOFTUARE,

LEVELO FAIL © . .
LOGK_MAIL_BOX . .
| PR
NER_BANK_ TEST . .

SWITCR_TEST . . .
UNDBER

LISTING

END OF SYNBOL TABLE LISTING

APPENDIX A

BOOT LOADER LEVELD

ATTRIBUTES, XREFS

SIZE=0000H# PARA PUBLIC
BOOTER 272% 277
BOOTER 2832 290
BOOTER 247 355+
BDOTER 372 388+
BOOTER 97% 402 402
SIZE=0241K WORD CONMOR 'CODE’
DATA 30+ 283 284
DATA 49% 120
BOOTER 105% 126
SOFTWARE 139 397%
DATA 363 173 238 338 346
DATA 373 172 350 365 i
SIZE=FEO7H WORD COMNMOK ‘DATA’ 28% 54 70 76 70 97
EXTRN 628 175 177 240 340 358
EXTRE 6391
BOOTER 413 343
BOOTER 194 {99 203 214 230 238+
BOOTER 284 289 293 306 322 3342
BOOTER PUBLIC 60 £10 1323
BOOTER 3287
EXTRN 63% 341
EXTRN 633 315
BOOTER 245 267+
BOOTER 111 153+
BOOTER 143
BOOTER 102 118
DATA 3% 197
BOOTER 235 248%
BOOTER 313% 326
DATA 513 351
BOOTER 266 332 346%
BODTER 174 367 384+
BOOTER 239 385+
BOOTER 339 386+
BOOTER 176 387%
EXTRN 2% 107

853 342
BOBTER 256 331

803 115

78 119
BOOTER 141 1713
BOOTER 2073 217
BOOTER 182% 187
BOOTER 1932 200
BOOTER 2213 234

% 114
BOOTER 299 309
DATA 50% 129 184 352
DATA  45% 250
SIZE=DG0OK PARA PUBLIC 'CODE’ 3958 309
EXTRN 42 108
BOOTER 1573 139
BOUTER PUBLIC 40 114% 123 130 165 353
BOGTER PUBLIC 40 1283
BOOTER 251 253¢

673 70 392

A-209



BOBTER_fo_DRIVER

SERIES-111 3034/8087/8088 MACRO ASSEMBLER V1.1 ASSEMBLY OF MODULE BOOTER I0_DRIVER
OBJECT MODULE PLACED IN :F1:081410.0BJ
ASSEMBLER INVOKED BY: AB6.34 =F1:DM1410.SRC

Lo¢ 08J

F8og »?
F8o1 77

F830
F830 2
F900

F300 77
Fo01 77
02 77
F903 1777
Fos 7
F906 77
507 7
F909 7?
Fo0a 77
Fe0B 77

A-210

LINE SOURCE
{ +1 $PAGELENGTH(48) XREF SYMBOLS DEBUG EP NOMR
2
3
4 NANE BOOTER_I0 DRIVER
5
[
7 i
[ i
¢ Hi **
10 HU OIS 16 BIT EXTENSION FIRMMARE L
i 2 *
12 H IDENTIFIER® ANF-DRISFT 0101-00 [
13 H "
1% HO VERSION: 1.0 L]
15 o *
18 = DATE: 24,02.83 [
17 Hid o
13 H ORI6. PLANT:  NCR AUGSBURG "
19 Hi] *
2 ] COPYRIGHT NCR CORP. 1983 ]
21 H 3 £
n
b Hitiit 11
%
%5
2
n
n DATA  SEGMENT WDRD COMMON 'DATA'
il
30 BUFFER EQU THIS ¥ORD
1t ) LABEL  BYTE
3
33 O0RG OF 800K
3‘ -
35 CURSX DB ? $CURSOR - X - POSITION
3 CURSY DB ? FCURSOR - Y ~ POSITION
37
3 ORG OFB30H
39
L] BUFSTA D8 ? CRT-BUFFER START AOR.
41
42 ORG OF900H
43
“ CEADL DB ? LO¥ BYTE OF CURSOR
45 CEADH DB ? sHIGH BYTE OF CURSOR
44 CDAD DB ? P0S OF PIXEL
L% 131 /] ? FSTART OF PAGE 1
[} P11 0B ? FLENGTH OF PAGE 1 LON
49 LP1z DB ? P07 T LHIe
50 52 [ ? START OF PAGE 2
51 P21 0B ? FLENETH OF PAGE 2 LOW
52 P22 0B ? P07 T 2HIGH
53 INVFLE DB ?
5
55 DATA  ENDS
56
57 41§ EJECT



SYSTEM TECHNICAL MANUAL APPENDIX A

¢ 08J

0250

0010
0611

0040
0041

0250 441
0252 D008
0254 73FA
0256 E440
e 3

0259 E441
0238 2401
0250 7301
025F €3
0280 E440
0262 €3

0000

LINE

118
119
120

BOOTER 10_DRIVER

SOURCE

PUBLIC KEYINP ,KYLOOK , ODCRT , SETCU, CALCHR, DISPL, L _13,015PL1
PUBLIC DISPLAY

BOOTER SEGNENT BYTE COMMON 'CODE’

ASSUME  05:DATA,C5:BOOTER. 55:0ATA(ES:04TA
ORG 2504

iovee “OUT” EQUATES s

§ RN

RANSEL EQU 104 RANS SELECT
ROMSEL EQU 1 RO SELECT

;
i DRIVER FOR KEYBOARD-CONTROLLER 8741

i #ee CINJOUT™ EQUATES wue

H HHEHEE
KEYDAT EQU 401 FREAD KEYBOARD DATA
KEYSTA EQU 41 SREAD  © STATUS

KEYINP: IN AL,KEYSTA

RCR LI
He KEYINP
. AL/ KEYDAT READ KEYBOARD-CHARALTER
RET
KYLOOK: IN M./ KEYSTA
AND L3
JNL SHORT L_1
RET
L1 IN AL/ REYOAT
RET
CRT-ROUTIHES

i %an CONTROL CHARACTER EQUATES e
i RO

NOMOV  EQU 004 NG CURSOR NOVE

A-211



Loc oBJ

0024
0020

g0t
0088

00A1
00A

0002

0048
0949
0044
004
o7
0020

1000
1000

> 0 oo~ & W
2332948y

3 ABFD
)} 7438
© 380

A-212

157
158

183

BOOTER_I0_DRIVER

START DISPLAY/END IDLE-NODE
+SPECIFY CURSOR-POSITION

$SPECIFY FIGURE DRANING-PARAMETER

JURITE DATA INTO DISPLAY NEMORY
7 (COMMAND+TYPE+NODE )

iDATA TRANSFER BYTES

HODE OF RIf¥ NENORY CYCLE
REPLACE WITH PATTERM

SOURCE
PRONPT EQU  2aH
SPACE  EOU 208
NEWL  EQU a8
HOME  EQU [2L]
SCRER  EQW OCH
RUBOUT EQU 88H
j
i GDC-EQUATES
§
(e RS
CHARA  EQU 80 80 CHARACTER/LINE
H 4 GDC PORT EQUATES wxx
H HHEE
Goccon Eau DAIH FURITE CORNAND
6DCSTA EQU DADH sREAD STATUS
GOCPAR  EQY GAOH
i #% GOC STATUS EQUATES ¢
; FEEH
FIFULL EQU 1] iFIFO IS FULL
i ¥4x GDC COMMAND EBUATES exx
H N RN
START EOU 4BH
CURS  EQU 494
HASK . EQU 4 7LOAD MASK-REGISTER
F165  EAU 4CH
PRAN " EQU 04 LOAD PARANETER-RAM
WDAT  EQU 200
TYWORD EQU 00K
HOREPL EQU 00H
HODCRT: PUSH  BP
pUsSH  SI
PUSH DI
PUSH  BX
PUSH (X
PUSH DX
PUSHF
PUSH  AX

i wek CHECK IF ANY CONTROL CHARACTER wex

TEST
3
P

AL, OFOH
SHORT SETCHA
AL . NOMOV

$SAVE ASCIT-CHARACTER
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BOOTER _10_DRIVER

Loc 08J LINE SOURCE
21 s 184 K3 GETRE N0 CURSOR MOVE
0273 3088 185 2,4 AL/ NEWL
0275 7404 186 J SHORT CARRET CARRIDGE RETURK
0277 3601 187 4,4 AL HONE
wn 10 188 J SHORT CHp FHORE POSITION
0278 30( 189 % ¢ AL, SCRER
[i; W %3] 190 J SHORT SCERA FSCREER ERASE
027F EB2S 191 e SHORT SETCHA FSET CHARACTER INTO CRT-BUFFER DEPENDING
192
0281 CA0400F 200 3 193 CARRET: MOV CURSX,0
0284 ADDIFE R 194 rov AL, CURSY
0289 FECD 195 1t A
0288 319 198 P [ ¥y <)
0280 7507 1w ME CARL
0aF 0 198 PUSH A
0290 E2B700 199 CALL  SCROLM
0293 58 200 pop A
0294 FECB 01 DEC AL
0295 A201F8 ® m CARL: MOV CURSY,AL
0299 EB2F 203 NP SHORY GETRE
04
25 H -##k CURSOR WOME POSITION #re
204 H R
07
0298 3300 8 CHPz  XOR AX,AX
0290 A300F8 [ 209 oy YORD PTR CURSX,AX
0200 E328 210 P SHORT GETRE
m
12 i #ex SCREEN ERASE w2
213 o
(242 £88200 214 SCERA: CMLL  MCLSCR
0245 EBF4 215 P CHP
pal]
a7 i #4e SET CHARACTER wa
18 3
0247 AL00F8 R 29 SETCHA: MOV AX,HORD PTR CURSX
020 3050 2. 2.3 ¥ FEND OF LTHE ?
024C 7504 m JNZ SHORT CHAL
026 3200 m XOR ALAL
0280 FECS m INC A +IMCRENENT CURSY
0282 BOFC1Y b7 CHAL: WP M, 25
0285 7507 25 N SHORT CHA2 END GF SCREEN ?
0287 50 22 PUSH  &X FAH = Y POSTTION
0288 EB8FO0 m CALL  SCROLN &L = X POSITION
0288 58 m PoP A
028 FECC 744 DEC L]
O25E 2B(2 230 CHA2: MOV £X,AX F4CX =Y MWD X POSITION
00 FECO 21 IN AL FNEXT CURS POSTION
0207 ASOBFE & m2 L NORD PTR CURSX,AX
0X5 58 pat pop X RESTORE ASCII CHARACTER
028 S0 4 PUSH  AX
027 €80%00 235 CALL  URNCHR 7(A) = ASCIT CHARACTER
23 §(B)=Y-POS, (L) = X-POS
024 58 m GETRE: POP A
s % 38 POPF
0%¢ 5A paid Pop DX
020 3¢9 40 PoP [44
02E 58 b3 pop BX
02F 5F U2 poP N
0200 St %3 pPoP SI -
201 50 %4 4 4 »
0202 €3 U5 RET
%4
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1. ) ! LINE  SOURCE

G0 ¢ ORIVER ROUTINES

]

JENTRY: (AL} = ASCII CHARACTER
256 H {CH) = Y-POSITION

n {CLY = X-POSITION
pail]
%3 53 yoid WRNCHR: PUSH  BX
024 52 260 PUSH DX
0205 S5t 241 PUSH X
0205 50 22 PUSH A
263
0207 82000 264 CALL  CALCHR FCALCULATE CHARACTER-POS.
8204 ESFCOD %3 CALL  SETLU
0200 E81300 26 (ALL  SETCCA FSEND CHARACTER
GX0 3820 27 v AL, KDAT+TYWORD+NOREPL ’
0262 EB2ED1 262 CalL  quTCHD
0265 58 %9 pOP AX i{R)=AGCTI-CHARACTER
(026 £83001 m CALL  ouTPaR
629 AD0BFY L4 m WV AL INVFLG SFETCH ATTRIBUT
020 EB2A0L m CALL  OUTPAR
02FF 59 m PP X
0X0 58 m Pop X
021 58 m Pop 24
0¥2 (3 - 274 RET
m
m
02F3 E8C400 7 SETCCA: CALL  SETMSK
02F6 B4 280 Hov AL,FI5S
028 EB1801 281 CALL  OUTCHD
028 8002 Kyl Hov o AL2
02FD E81901 n3 CALL  OUTPAR
0300 3200 284 XOR AL
0302 E81401 285 CALL  OUTPAR
0308 €3 8 RET
27
0304 288 CALCHR:
0306 F70603F9FFFF R 29 TEST  SP1,OFFFFH
030¢ 750¢ 29 INZ SHORT CALCHI
030€ 8050 291 "y AL.G 1Y8R0 4 X = (CEADL)
0310 F4ES m L o §(CH)= Y-POS
0312 8500 293 CALCH2: MOV CHy0
0314 0301 294 ADD ALK
0316 A300F7 4 B3 MOV NORD PTR CEADL.AX
0319 €3 285 RET
M7
0314 i CALCHL i {Cify=Y-POS
0314 5050 9 WV AL.SD
031¢ FEES 300 HuL K HER
631F 030503F9 R 301 - ADD AX,5P1 7(5P1) + (YRBO)=AX
0322 BADGO? 302 oV DX, 25480
0325 3BC2 303 2.4 AX DX
0327 7289 304 J8 CALCH2
0329 2802 305 SUB AXy0X
0328 EBES 306 Jup CALCH?
307
308
3
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Loc o8

0320 E84FO0
0330 EBO700
fiesd
0334 88800
033 €3

0334 8020
033C £20400
033F 8020
0341 E80500
0344 320
0344 E30000
0349 3

0346 BBIEO3FY
034F 8YIEDOFY
0351 E48400
0355 E86200

U358 B4
0354 EBBADO
3% 8062
035F E88700
0342 BO4F
0354 E8B20D
347 100
0349 EBADOD

034C ESCBFF
034F BBIEOOF?
0373 E£84300

0376 830603F950

0378 AOOSFY
O37E FECB
0380 7503
0382 EB70%0
0383
A206F9

0388 FEDADAF9
033 B3

D38E 3300

0390 A303FY
0393 A307F9
0396 A20NF9

R
R

R

LINE

30
m

33
3
kit)
318
i
318
3y

3
n
i
N
32

n

BOOTER I0_DRIVER

SOURCE

i
i

HCLSCR:

CLRL:

SCROLM:

L

INIT14:

#ead CLEAR SCREEN weer

A
CALL  SETCR
CALL  CLRL

CALL  INITIA
CALL  SCROLY
RET

nov AL (NDAT+TYNORD+HOREPL

CALL  ouTChD
nov o
CALL  OUTPAR
X0R ALWAL
CALL  OUTPAR
RET

#eee SCROLL SCREEN wexs

APPENDIX A

$SET CURSOR IN HOME-POS.
SCLEAR SCREEW

ISET PARTITION

FSPACE-URITE

(CLEAR ATTRIS.

HASHH S
nov BX,8P1
nv WORD PTR CEADL.BX
(AL SETCU #SET CURSOR
CALL  SETHSK FSET WORD-TRANSFER
v ALFIGES $SET LENGTH (80-CHAR)
CALL  OUTCMD ;FOR DELEVE § LINE
oV A2
CALL  OUTPAR
nov AL, 80-1
(ALL  OUTPAR
X0R AL AL
CALL  OUTPAR
CALL (LR CLEAR LAST LINE
nov BX,MORD PTR CEADL SET CURSIR
CALL  SETCU
A0 SP1,80 $POINTER + B0-CHAR.
Hov ALLP12
DEC AL FLENGTHT - 1
JNZ SHORT L_31
g vt
v LPIJAL
IN P22 JLENGTH2 + 1

Jnp SHORT SCROL1

XOR AKX
nov SP1,AX
KoV SP2.AX
hov LP22,4L
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Lo¢ 08J LINE SOURCE
0399 C406D4F719 R m nov LF12,25
039 €3 3N RET
k14
039F E32600 376 SETCR: CALL  CuHont FWHOLE GRAPHIC HOME
03A2 EB1500 n CALL  SETHSK
0345 BM4C 378 nov AL FIGS SET DIRECTION AMD NUMBER AND NORDS
8347 E84%00 wm CALL  oUTCMD
03A4 BOO2 388 v ALy2 iDIR = 2
0340 EBSADD 381 (AL ouTPAR
03AF BOFF 382 Hov AL OFFH JLENGTH 18K WORD
0381 E34500 383 CALL  ouTPAR
0384 BOF 38 nov AL, 3FH HIGH BYTE
0386 EBSDOR 385 CALL  DUTPAR
0389 (3 384 RET
k1
0384 BO4A 388 SETHSK: MOV AL, MASK_ SET MASR TO STORED VALUES
038C E85400 1 AL oUTCN
038F 80FF 390 "oV AL, OFFH iLOAD LOW BYTE
0301 EBS500 391 (AL OUTPR
03¢+ E85200 32 CALL  OUTPAR
03¢7 {3 393 RET
kiZ3
0308 BO49 395 Cliton1: MoV AL, [IRS
03CA E84500 3% CALL  QUTCND ;CURSOR HOME
03¢0 3200 7 xR AL AL
03(F E84700 ki CALL  OUTPAR
0302 EB4400 399 CALL  OUTPAR
0305 E34100 400 CML  OUTPAR
0308 €3 401 RET
402 .
0309 BO49 403 SETCU: MV AL,LURS
0308 E83500 404 CalL  ouTChD +SET CURSOR
030F ADDDFY R 405 nov ALy CEADL SLON BYTE OF CURSOR
03E! E33500 408 CALL  OUTPAR
03E4 ADOIFS R 407 nov AL, CEADH tHIGH BYTE 0F CURSIR
03E7 EBXFO0 408 CALL  OUTPAR
D3EA ADO2FY R 409 nov A, CDAD FPOSITON OF PIXEL
03E0 E82900 410 CALL  OUTPAR
03FD €3 411 RET
412
D3F1 807D 413 SCROL1: Hov 4L, PRANHD
03F3 £31000 414 CALL  GUTCND 7SET START AND LENGTH OF
03F¢ B908B0D 415 nov cx,2 $PAGE | AKD PAGE 2
03F9 8DIED3FY R 416 LEA BX,SF1
03FD EB2400 417 (ALL  SEMPAR
0400 €3 418 RET
£19
01 30 420 INI10: XOR AX,AX
0403 A303F9 R 41 oV SP1.AX
0406 A307F9 R 22 nov SP2,4X FSTART OF PABE 1 = 0
0409 A20AF9 R 423 "oV LP22,AL FLENGTH OF PAGE 2 = 0
0400 C40606F919 R 44 oV LP12,25 SLENGTH OF PAGE 1 = 25
0411 EBDE 425 P SCROLL
426
427
428 H #x¢ SUBROUTINES OF GDC wx#
429 H AT
430
0413 E80700 431 OUTCMD: CALL  FIFRDY FPUT A COMMAND IN FIFO
0416 EsA1 432 ot GCCoM, AL
0418 €3 433 RET
434
0419 E80300 435 OUTPAR: CALL  FIFRDY $PUT A PARAMETER T0 FIFO .
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Lo¢ 08J

041C E4AD
041E €3

041F 9C
0420 50
041 E4AD
0423 2402
0425 75FA
0427 58
0428 90
0429 €3

0424

0424 BAD7
042C EBEAFF
D42F 43
0430 EXF8
0432 €3

0433 2EBAZF
0436 43
0437 2E8AO7
0434 EB26FE
0430 FECD
043F 75F5
0s41 43
0442 €3

D443 8A07
0445 EB1BFE
0448 43
0449 E2F8
D448 €3

044¢

D44 BAGF
044E 32ED
0430 43
0451 8A07
0453 EBODFE
0456 E2F8
0458 €8

LIKE

472

493

BOOTER_I0_DRIVER

APPENDIX A

7LO0P UNTIL END OF PARAMETER-LIST

SOURCE
ouT GOCPAR.AL
RET
FIFRDY: PUSHF
PUSH  AX
FIFOLD: IN AL, GDCSTA READ GDC-STATUS
o ALFIFIRL
ML FIFO1D jJunp IF FIFO FULL
PoP A
POPF
RET
SENPAR:
m AL(BX] +LOAD PARAMETER
CALL  OUTPAR FOUTPUT PARAHETER
L4 BX
LO0P  SENPAR
RET
SUBROUTINES

.

M
DISPL: nOV (4, CS:0BX7
L_13: I [
nov AL, C5SBX]
CALL  MODCRT
DEC CH
JNZ L3
N BX
RET
DISPLI: MOY M, [BX]
CALL  MODLRT
INC 8X
L00P  DISPLY
RET
DISPLAY PROC FAR
oy CL,[8X1
XoR CHy CH
DISP N: INC B
nov AL,[BX]
CALL  MODCRY
LOOP  DISP N
RET
DISPLAY ENDP

£k DISPLAY ROUTINE #s2
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HANE

MSE6 .
BOOTER.
BUFFER.
BUFSTA.
CALCHI.
CALCH2.
CALCHR,
CARL. .
CARRET.
(DAD. .
CEADK
CEADL .
CHAL. .
thAz. .
CHARA .
o
CLRL. .
CUHONL.
CURS, .
CURSX .
CURSY .
DATA. .
DISP N,
DISPL .
pISeLL.
DISPLAY
FIFO1G,
FIFRDY.
FIFULL.
FI65. .
GOCon.
G6DCPAR.
GICSTA.
GETRE .
HONE.
M0 .
INIT1A,
THVFLE.
KEYDAT.
KEYIWP,
KEYSTA.
KYLOOK,
Li..
L13. .
[} PO
LPlL .
LP12.
P2, .
P12, .
...
Hask. .
HCLSCR,
MODCRT.
HOREPL.
NEML. .
HOMOV .
ouTenD.
OUTPAR.

A-218

TYPE

SEGHENT
SEGNENT
V KORD
Y BYTE
L NEAR
L NEAR
L EAR
L HEAR
L NEAR
V BYTE
V BYTE
Vv BYTE
L NEAR
L NEAR
RUHBER
L NEAR
L NEAR
L NEAR
NUNBER
V BYTE
¥ BYTE
SEGHENT
L NEAR
L KEAR
L NEAR
L FAR

L NEAR
L NEAR
NUMBER
MUNBER
NUNBER
NUMBER
NUMBER
L NEAR
RUNBER
L NEAR
L NEAR
V BYTE
NUNBER
L MEAR
NUMBER
L HEAR
L NEAR
L NEAR
L NEAR
vV BYTE
vV BYTE
v BYTE
v 8YIE
V BYTE
HUNBER
L NEAR
L NEAR
NUMBER
NUHBER
NUMBER
L KEAR
L NEAR

ATTRIBUTES, XREFS

SIZE=0000H PARA PUBLIC
SITE=0459H BYTE COMMON 'TODE' 43 67 494
DATA 30%
DATA 403
BOOTER 290 298+
BOOTER 293% 304 304
BOGTER PUBLIC &1 244 288%
BOOTER 197 202¢
BOOTER 186 193+
DATA 463 409
DATA 458 407
DATA 443 295 336 350 405
BOOTER 221 2245
BOOTER 225 230¢
137
BOOTER 188 2083 215
BOOTER 313 32U 349
BOOTER 374 3952
154+ 395 403
DATA 353 193 209 219 232
DATA 36+ 194 202
SIZE=F90CH WORD COMHON "DATA' 283 55 67 67 67
BOOTER 4843 429
BOOTER PUBLIC &1 447%
BOOTER PUBLIC &1 474% 479
BOOTER PUBLIC 42 482% 472
BOOTER 4418 443
BOOTER 431 435 439
150% 442
1583 280 340 37¢
143% 432
145 436
1443 H1
BOOTER 184 203 210 2373
124 187
BOOTER 358 420+
BOOTER 314 3497
DATA 533 271
20 97 104
BOOTER PUBLIC 61 943 96
913 94 100
BOOTER PYUBLIC &1 1003
BOOTER 102 104+
BOOTER PUBLIC 61 4483 472
BOOTER 357 39%+
DATA  4B%
DATA 493 355 340 373 424
DatA 513
DATA 52% 362 372 423
DATA 318
157% 388
BODTER 214 3142
BOOTER PUBLIC 41 189% 470 477 438
1643 267 321
1233 185
1203 183
BOOTER 248 281 322 341 379 389 394 404 414 4317
BOOTER 270 272 283 285 324 326 343 345 347 381 383 385 391 392 398 399 400 404 408 410 4353
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PRAI. .
PROWPT.
RAMSEL.
ROWSEL.
RUBOUT.
SCERA .
SCRER .
SCROL1.
ScroLn,
SENPAR,
SETCCA.
SETCHA.
SETCR
SETCU .
SETNSK.
SP1. .
2. .
SPACE .
START .
TYNORD.
T, .
URICIR.

TYPE

NUMBER
WUMBER

< e
=

L

L HEMR

VALUE

00704
002AH
00104
00110
0oBeH
D244
DoOCH
03FH
3¢
0420
0
02T
0394
0309
33a
FIO3H
Fym
D204
004k
0000H
ooz
208

BOOTER_I0_DRIVER

ATTRIBUTES, XREFS

1395 413

1213

5

76

1263
BOOTER 190 2142

v 189

BOOTER 317 363 413% 425
BOOTER 199 227 3358
BOOTER 417 492 453
BOTER 248 279%
BOOTER 182 191 2193
BORTER 314 T4
BOOTER PUBLIC &1 245 337 351 4038
BOOTER 279 338 377 s8:
DATA 478 289 301 335 253 370 416 421
0ATh 30+ 371 422

125

155%

1628 267 31

160% 247 321
BMTER 2% 1%+

END OF SYWBOL TABLE LISTIKG
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We Welcome Your Evaluations Of Our Publications. Please Answer This Questionnaire And Mail It To

Us.

Thank You
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msm NCR DECISION MATE V
SYSTEM TECHNICAL MANUAL

® How Do You Rate This Document? Clarity Accuracy

Organi-
zation

Complete-
ness

Usability

Excellent (Needs No Improvement)

Good {Could Use Minor Improvements)

Fair {Shouid Have Major Improvements)

Poor (Should Be Completely Changad)

® How Often Do You Use This Document? Comments:
Often Occasionally Rarely
Your Name:

Position:
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NCR GmbH

Technical Publications Department
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8900 Augsburg

Federal Republic of Germany




BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE}

NCR DECISION MATE V

LEERADAPTER
(K214-V001)

Das beiliegende Blatt erklidrt Ihnen, wie Sie diese Lei-
stungserweiterung an Ihren NCR DECISION MATE V anschlieBen
kénnen. Bitte ordnen Sie diese Beschreibung in Ihre Bedie-
nungsanleitung fiir den NCR DECISION MATE V ein.

Doc:017-0033063



NCR ist stédndig bemiiht, die Produkte im Zuge der Entwicklung
von Technologie, Bauteilen, Soft- und Firmware dem neuester
Stand anzupassen. NCR behdlt sich deshalb das Recht vor,
Spezifikationen ohne vorherige Ankiindigung zu &ndern.

Nicht alle hier beschriebenen Leistungen werden von NCR ir
allen Teilen der Welt vertrieben. Ndhere Informationen be-
ziiglich eventueller Einschridnkungen oder Erweiterungen sowie
den aktuellen Stand erfahren Sie von Ihrem Héndler oder de:
ndchstgelegenen NCR-Geschidftsstelle.



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE

LEERADAPTER
(K214-v001)

Dieser Adapter enthdlt eine leere Platine und Stifte fi
alle AnschluBmdglichkeiten einer beliebigen Steckfassung a
der Riickseite Ihres NCR DECISION MATE V.

/[ [/
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KIT INSTALLATION
for
BLANK INTERFACE
(K214-v001)

The attached pages provide information for installing thi
kit into an NCR DECISION MATE V. These pages should be file
in your NCR DECISION MATE V User Information Manual.
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It is the policy of NCR Corporation to improve products as new technology, components, softwar:
and firmware become available. NCR Corporation, therefore, reserves the right to chang
specifications without prior notice.

All features, functions, and operations described herein may not be marketed by NCR in all partsc
the world. In some instances, photographs are of equipment prototypes. Therefore, before using thi
document, consult your NCR representative or NCR office for information that is applicable an
current.



User Information Optior

KIT INSTALLATION

BLANK INTERFACE
(K 214-v001)

1. The interface provided by this kit may be put into a
vacant slot at the rear of the NCR DECISION MATE V
(slots 2 to 6 may be used).

2. Check with the supplier of the interface for any fur-
ther installation procedures.

/

/
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BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE!

NCR DECISION MATE V

IEEE-488 ADAPTER
(K804-V001)

Die beiliegenden Seiten zeigen Ihnen, wie Sie diese Lei-
stungserweiterung an Ihren NCR DECISION MATE V anschlieBen
kOnnen. Bitte ordnen Sie diese Beschreibung in Ihre Bedie-
nungsanleitung fiir den NCR DECISION MATE V ein.

“ /
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NCR ist stidndig bemiiht, die Produkte im Zuge der Entwicklung
von Technologie, Bauteilen, Soft— und Firmware dem neuesten
Stand anzupassen. NCR behdlt sich deshalb das Recht vor,
Spezifikationen ohne vorherige Ankiindigung zu é&ndern.

Nicht alle hier beschriebenen Leistungen werden von NCR in
allen Teilen der Welt vertrieben. N&here Informationen be-
zliglich eventueller Einschrédnkungen oder Erweiterungen sowie
den aktuellen Stand erfahren Sie von Ihrem Hindler oder der
nidchstgelegenen NCR-Geschédftsstelle.



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE!

TEEE-488 ADAPTER
(x804~v001)
Dieser Adapter erlaubt den AnschluB von Peripheriegeridten
die einen IEEE-488 Bus verwenden. Der IEEE-488 Bus muf de:
Norm "IEEE-488 Standard Digital Interface for Programmabl
Instrumentation ANSI/IEEE Std 488-1978, 488A-1980" geniigen.

1. Die Standardvoreinstellung fiir die IFSEL-Schalter ist 2B
Falls Thr System diese Einstellung erwartet, kOnnen Si¢
bei 3. weiterlesen.

2. Um die Einstellung der IFSEL-Schalter zu verédndern
miissen Sie die vier Gehduseschrauben 106sen und dic
Gehdusehidlfte abnehmen. Stellen Sie anhand de:
nachstehenden Tabelle die Schalter auf den von Ihne:
gewinschten Wert ein.

IFSEL - Schalter

Doc :017-00330772
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IFSEL SCHALTER PORT-ADRESSE
4 2 1A

0A oooe 60H - 67H
0B 0000 68H - 6FH
1A ocooee 70H - 77H
1B oco0oeo0 784 - 7FH
2A oeoe 30H - 374
2B Oe®eo0oO 384 - 3FH
3A ocoeee BOH - B7H
3B oOe®eo0 B8H - BFH
4A eo0cO0O® COH - C7H
4B 00O C8H - CFH

o = offen e = geschlossen

Fir die Einstellung der Schalter
ist der Aufkleber in der Gehiu-
sehdlfte maBgeblich. Der Auf-
druck auf den Schaltern ist
nicht giltig.

3. Bauen Sie den Adapter wieder zusammen und schlieBen Sie
ihn an einen der Steckplidtze 2 bis 6 Thres NCR DECISION

T
i
g

N
~
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4., SchlieBen Sie den Stecker am Kabelende an das IEEE-48
kompatible Gerdt an. Falls Sie hierzu zusidtzliche Kabe
verwenden, sollten Sie darauf achten, daB diese der Nor
entsprechen.

5. Prifen Sie anhand der Dokumentation Ihres Peripheriege
rétes, ob ggf. weitere Anpassungen erforderlich sin
(Talker/Listener Adresse).

6. Anhand der Beschreibung Ilhrer IEEE-488-Software-Unter
stilitzung kdnnen Sie deren Anpassung vornehmen.

Nachstehend finden Sie den Schaltplan des IEEE-488 Kabel
und eine Ubersicht der verwendeten Signale.
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Die Ubertragungsleitungen vom IEEE-488 Bus sind in drei
Gruppen aufgeteilt:
- Datenbus, 8 Ubertragungsleitungen
- Dateniibertragungs-Steuer-Bus, 3 Ubertra-
gungsleitungen
- Allgemeiner Schnittstellen~Steuer-Bus, 5
Ubertragungsleitungen

Datenbus

DIOl - DIO8 | Die DIOdeitungen ibertragen Daten in  paralleler-Bit
und serieller-Byte Weise (synchronisiert). Grundsdtzlich
sind beide Ubertragungsrichtungen (E/A) méglich.

Datenibertragungs—Steuer-Bus

DAV "Data Valid" zeigt das Vorhandensein und die Giiltigkeit
der an den DIO Leitungen anstehenden Information an.

NRFD "Not Ready For Data" zeigt den Status der Datenmpfangs-—
bereitschaft angeschlossener Gerite an.

NDAC "Wot Data Accepted" zeigt den Status des Datenempfangs
angeschlossener Gerdte an.

Die Leitungen DAV, NRFD und NDAC arbeiten in einem verschrinkten Drei-
Draht-Quittungsbetrieb, un jedes Datenbyte zu ibertragen.

IEEE-488 Bus Signale

Doc:017-0033072
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Allgemeiner Schnittstellen-Steuer-Bus

AN YAttention" wird von einem "Controller" bemutzt, um =zu
beschreiben, wie die Signale an den DIO Leitungen =zu
interpretieren sind und welche Gerdte angesprochen sind.

IFC "Interface Clear" wird von einem "Controller" bemutzt,
um das gesamte Schnittstellensystem (einige Teile hier-
von befinden sich in dem angeschlossenen Gerdten) in
einen definierten Ruhezustand zu versetzen.

SRQ "Service Request" wird von einem Ger#t verwendet, um den
"Controller" auf sich aufimerksam zu machen und eine
Unterbrechung der laufenden Ereignisfolge zu verlangen,

REN ‘Ramote Enable" wird von einem "Controller" in Verbin-
dung mit anderen Nachrichten verwendet, um zwischen zwei
alternativen Datenquellen zur Geriteprogrammierung zu
wéhlen,

o1 "ind Or Identify" wird von einem "Talker" verwendet, um
das Fnde einer vielfachen Byte-Ubertragungsfolge anzu~-
zeigen, oder um in Verbindung mit AIN eine Aufruffolge
durchzufihren.

IEEE-488 Bus Signale (Fortsetzung)
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KIT INSTALLATION
for

IEEE-488 ADAPTER
(x804-v001)

The attached pages provide information for installing t_:his
kit into an NCR DECISION MATE V., These pages should be filed
in your NCR DECISION MATE V User Information Manual.

r
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FEDERAL COMMUNICATIONS COMMISSION (FC)
RADIO FREQUENCY INTERFERENCE STATEMEgT

WARNING

This equipment generates, uses, and can radiate radio frequency energy and it not installed and used
in accordance with the instructions manual, may cause interference to radio communitations. It has
been tested and found to comply with the limits for a Class A computing device pursuantto Subpart J
of Part 15 of FCC Rules, which are designed to provide reasonable protection against such
interference when operated in a commercial environment. Operation of this equipment in a
residential area is likely to cause interference in which case the user at his own expense will be
required to take whatever measures may be required to correct the interference.

information to User

This equipment must be installed and used in strict accordance with the manufacturer's instructions.
However, there is no guarantee that interference to radio communications will not occur in a
particular commercial installation. If this equipment does cause interference, which can be
determined by turning the equipment off and on, the user is encouraged to consult an NCR service
representative immediately.

The NCR Corporation (NCR) is not responsible for any radio or television interference caused by
unauthorized modification of this equipment or the substitution or attachment of connecting cables
and equipment other than those specified by NCR. The correction of interferences caused by such
unauthorized modification, substitution or attachment will be the responsibility of the user.

This equipment is designed for use in a commercial environment, not in a residential area.
It fully complies with the relevant FCC regulations; when connected to any Class B
equipment then the total product is reclassified accordingly.

It is the policy of NCR Corporation to improve products as new technology, components, software,
and firmware become available. NCR Corporation, therefore, reserves the right to change
specifications without prior notice.

All features, functions, and operations described herein may not be marketed by NCR in all parts (?f
the world. In some instances, photographs are of equipment prototypes. Therefore, before us%x!g this
document, consult your NCR representative or NCR affine faw infaceatioo abos .



User Information Optiohs'n

KIT INSTALLATION

IEEE-488 ADAPTER
(K804-v001)

This kit is designed for use with peripheral devices using
the IEEE-488 bus, according to the IEEE-488 Standard Digital
Interface for Programmable Instrumentation ANSI/IEEE Std
488-1978, 488A-1980,

1. The standard setting (default value) for the IFSEL
switches is 2B. If your system is using this standard
setting, continue at Step 3.

2, To change the IFSEL switch setting, remove the four
screws and cover from the adapter. Set the IFSEL swit-
ches to the desired configuration; the position of the
switch and the possible settings are shown in the
following figures.

IFSEL Switches



Switch Port
IFSEL 421A Addresses
0A cooO0e 6067 Hex
0B 0000 68-6F Hex
1A coocee 790-77 Hex
1B 000 78-7F Hex
2A oOeo0e _30-37 Hex
28 0800 38-3F Hex
3A o0 N N BO-B7 Hex
3B oeeo B8 BF Hex
. 4A ®e00®@® CO-C7 Hex -
4B @000 C8-CF Hex
O = Open ® = Closed

Follow instructions inside adapter cover:
ignore any markings on switch assembly

3. Install the IEEE-488 adapter into a vacant slot at the
rear of the NCR DECISION MATE V (slots 2 to 6 may be
used)

/

/

4, Connect the plug to the IEEE-488 compatible device; if
you are using additional cables be sure that they match
the IEEE-488 standards.

5. Check the device documentation for any strapping or
switch setting requirements (Talker/Listener address).

6. Refer to the CONFIG description in your IEEE-488 Soft-
ware Support Package for software installation proce-
dures.
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The bus is organized into three sets of signal lines:

— Data bus, 8 signal lines
—~ Data byte transfer control bus, 3 signal lines
— General interface management bus, 5 signal lines

Data Bus
DIO1 -DIOS Data Input Output message bytes are carried on the DIO signal lines in a
bit- parallel byte serial form, synchronously, and generally in a bidirectional
manner.
Data Byte Transfer Control Bus
DAV Data Valid is used to indicate the availability and validity of information
on the DIO signal lines.
NRFD Not Ready For Data is used to indicate the condition of readyness of devices
to accept data.
NDAC

Not Data Accepted is used to indicate the condition of acceptance of data
by devices. . :

The DAV NRFD and NDAC signal lines operate in a three wire (interlocked) handshake
process to transfer each data byte across the interface.

General Interface Management Bus

ATN

IFC

SRQ
REN

EO!

Attention is ussa by a controller to specify how data on the D10 signal
lines is to be interpreted and which devices must respond to the data.

Interface Clear is used by a controller to place the interface systeam
{portions of which are contained in all interconnected devices) in a known
quiescent state.

Service Request is used by a device to indicate the need for attention, and
to request an interruption of the current sequence of events.

Remote Enable is used by a controller in conjunction with other messages
to select between two alternate sources of device programming data.

End Or identify is used by the talker to indicate the end of a multiple byte
transfer sequence or, in conjunction with ATN to execute a polling sequence.

IEEE - 488 Bus Signals




BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE

NCR DECISION MATE V

CENTRONICS-ADAPTER
(k210-v001)

Die beiliegenden Seiten zeigen Ihnen, wie Sie diese Lei
stungserweiterung an Thren NCR DECISION MATE V anschlieBe

konnen. Bitte ordnen Sie diese Beschreibung in Ihre Bedie
nungsanleitung fir den NCR DECISION MATE V ein.

Doc:017-003305



NCR ist stdndig bemiiht, die Produkte im Zuge der Entwicklung
von Technologie, Bauteilen, Soft- und Firmware dem neuesten
Stand anzupassen. NCR behdlt sich deshalb das Recht vor,
Spezifikationen ohne vorherige Ankiindigung zu &dndern.

Nicht alle hier beschriebenen Leistungen werden von NCR in
allen Teilen der Welt vertrieben. Ndhere Informationen be-
ziiglich eventueller Einschrinkungen oder Erweiterungen sowie
den aktuellen Stand erfahren Sie von Ihrem Hindler oder der
nidchstgelegenen NCR-Geschdftsstelle.



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE!

CENTRONICS-ADAPTER
(x210-v001)

1. Setzen Sie diesen Adapter in eine der an der Riickseite
Ihres NCR DECISION MATE V befindlichen Fassungen (2...6,
ein.

/[ [

2. SchlieBen Sie den am Kabelende vorhandenen Stecker an
einen Centronics-kompatiblen Drucker an.

3. Das zu Ihrem Drucker gehdorende Handbuch beschreibt die
Handhabung von Druckpapier und Farbband.

4. SchlieBen Sie den Drucker an die erforderliche Netzspan-
nung an.

WICHTIG: Der gleichzeitige Betrieb dieses Adapters mit
dem Adapter K212 oder K213 ist nicht mdéglich.

Umseitig finden Sie eine Ubersicht der im Rahmen des Uber-
tragungsprotokolls benutzten Leitungen.

Doc:017-0033059



BEDIENUNGSANLEITUNG

LEISTUNGSERWEITERUNGEN

STROBE/ Taktfrequenz zur Druckersynchronisierung. Mindesttaktzeit 1
psec. Fmpfang erfolgt wihrend Signal-'low".
ACRNLG/ Signal (2.5 bis 10 psec) zur Datenempfangsbestdtigung. Bup~
fang neuer Daten vor Ricksetzmg dieses Signals ummOglich.
BUSY Datenannahme nicht mdglich aus einem der folgenden Griinde :
- wihrend des Datenempfangs (je nach Drucker)
- wahrend des Druckvorgangs
— im Off-Line-Zustand
~ beim Vorliegen eines Fehlerzustandes
—~ wihrend des Zeilenvorschubs
DATA 1-8 Parallele Datenibertragung ("High" = log 1; "Low'" = log 0)
PE "™High" zeigt das Papierende amn.
SLCT Signal zeigt Wahlzustand des Druckers an (je mach Drucker)
AUTO FEED/ | Automatischer Zeilenvorschub (nicht bei allen Druckem).
INIT/ Camputersignal zur Druckerriickstellung (je nach Drucker).
ERROR/ Fehlerzustand des Druckers (z.B. Papierende, Off-Line, 0.3).
TEST 1-4 Eventuell vorhandene Priifleitungen.
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KIT INSTALLATION
for
CENTRONICS ADAPTER
(K210-v001)

The attached pages provide information for installing thi
kit into an NCR DECISION MATE V. These pages should be file
in your NCR DECISION MATE V User Information Manual.
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FEDERAL COMMUNICATIONS COMMISSION (FCC)
RADIO FREQUENCY INTERFERENCE STATEMENT

WARNING

This equipment has been certified to comply with the limits for a Class B computing device, pursuan
to Subpart J of Part 15 of FCC Rules. Only peripherals (computer input/output devices, terminals
printers, ete.) certified to comply with the Class Blimits may be attached to this computer. Operatio
with non-certified peripherals is likely to result in interference to radio and TV reception.

Information to User

This equipment generates and uses radio frequency energy and if riot installed and used properl;
that is, in strict accordance with the manufacturer’s instructions, may cause interference to radi
and television reception. It has been type tested and found to comply with the limits for a Class
computing device in accordance with the specifications in Subpart J of Part 15 of FCC Rules, whic
are designed to provide reasonable protection against such interference in a residential installatio
However, there is no guarantee that interference will not occur in a particular installation. If thi
equipment does cause interferenée to radio or television reception, which can be determined b
turning the equipment off and on, the user is encouraged to try to correct the interference by one ¢
more of the following measures:

e Reorient the receiving antenna

o Relocate the computer with respect to the receiver

® Move the computer away from the receiver

e Plug the computer into a different outlet so that computer and receiver are on different branc.

circuits.

If necessary, the user should consult the dealer or an experienced radio/television technician fo
additional suggestions. The user may find the following booklet prepared by the Federa
Communications Commission helpful: “How to Identify and Resolve Radio-TV Interferenc
Problems”. This booklet is available from the U.S. Government Printing Office, Washington, D(
20402, Stock No. 004-000-00345-4.

The NCR Corporation (NCR) is not responsible for any radio or television interference caused b;
unauthorized modifications of this equipment or the substitution or attachment of connecting cable
and equipment other than those specified by NCR. The correction of interferences caused by suc!
unauthorized modification, substitution or attachment will be the responsibility of the user.

It is the policy of NCR Corporation to improve products as new technology, components, software
and firmware become available. NCR Corporation, therefore, reserves the right to chang
specifications without prior notice.

All features, functions, and operations described herein may not be marketed by NCR in all parts o
the world. In some instances, photographs are of equipment prototypes. Therefore, before using thi
document, consult your NCR representative or NCR office for information that is applicable an
current.



User Information Option

KIT INSTALLATION

CENTRONICS ADAPTER
(K210-v001)

1. Install this kit into a vacant slot at the rear of th
NCR DECISION MATE V (slots 2 to 6 may be used).
2. Connect the plug to the Centronics compatible printer.

i
Il |

/

/

3. Check the printer documentation for ribbon installatio
and paper loading.

NOTE: When this kit is installed, then kits K212 an
K213 cannot be installed at the same time.

Doc:017-003304
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STROBE/ Pulse is used to clock read data in. The pulse width must
be more than 1 usec at receiving printer. Read in of data
is performed at the “low’’ level of this signal.

ACKNLG/ Indicates that data has been received by the printer. New
data cannot be received before ACKNLG is reset. Pulse
width 2.5 usec to 10 usec.

BUSY When “HIGH" the printer indicates that it cannot receive
data. The signal becomes “HIGH" in the following cases:
-~ During data entry (depending on printer)
~ During printing operation
- In offdine state
-~ During printer error status
- During line feed

DATA 18 Signals represent information of parallel data “HIGH" =
log 1; “LOW’" =log 0.

PE “HiGH" signal indicates that the printer is out of paper.
SLCT {input) Printer is in selected mode {(option).
AUTO FEED/ | (Output) Auto line feed (option).
INIT/ {Output) Printer reset (option).
ERROR/ {Input) Indicates printer error (option) for example at
paper end, off-line, safety switch open, failure status.
TEST 14 Optional loop test inputs.
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NCR DECISION MATE V

16-Bit Microprocessor
with
Programmable Interrupt Controller (PIC) and
Memory Retention Facility
(k235 v001)
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FEDERAL COMMUNICATIONS COMMISSION (FCC)
RADIO FREQUENCY INTERFERENCE STATEMENT

WARNING

This equipment has been certified to comply with the imits for a Class B computing deviee, pursuant
to Subpart J of Part 15 of FCC Rules. Only peripherals (computer input/output devices, terminals,
printers, vte certified to comply with the Class Blimits may be attached to this computer. Operation
with non-certified peripherals is likely to result in interference to radio and TV reception.

Information to User

This equipment generates and uses radio frequency energy and if not installed and used properly,
that is, in strict accordance with the manufacturer’s instructions, may cause interference to radio
and television reception. It has been type tested and found to comply with the limits for a Class B
computing device in accordance with the specifications in Subpart J of Part 15 of FCC Rules, which
are designed to provide reasonable protection against such interference in a residential installation.
However, there is no guarantee that interference will not occur in a particular installation. If this
equipment does cause interferenee to radio or television reception, which can he determined by
turning the equipment off and on, the user is encouraged to try to correct the interference by one or
more of the following measures:

o Reorient the receiving antenna

o Relocate the computer with respect to the receiver
e Move the computer away from the receiver
®

Plug the computer into a different outlet so that computer and receiver are on different branch
circuits.

If necessary, the user should consult the dealer or an experienced radio/television technician fo
additional suggestions. The user may find the following booklet prepared by the Federal
Communications Commission helpful: “How to Identify and Resolve Radio-TV Interference

Problems”. This booklet is available from the U.S. Government Printing Office, Washington, DC
20402, Stock No. 004-000-00345-4.

The NCR Corporation (NCR) is not responsible for any radio or television interference caused by
unauthorized modifications of this equipment or the substitution or attachment of connecting cables
and equipment other than those specified by NCR. The correction of interferences caused by such
unauthorized modification, substitution or attachment will be the responsibility of the user.

It is the policy of NCR Corporation to improve products as new technology, components, software,

and firmware become available. NCR Corporation, therefore, reserves the right to change
specifications without prior notice.

All features, functions, and operations described herein may not be marketed by NCR in all parts .
the world. In some instances, photographs are of equipment prototypes. Therefore, before using this

document, consult your NCR representative or NCR office for information that is applicable and
current.
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Figure 2: Controller PCB

- Screw 2 —— Pre-drilled hole
- Additional screws
(see text)
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Figure 3: K235 V00l Assembly

Screw 3x16 2 -~ PVC stand-off clip
Washer 3 -~ Screw 2.9x6.5
Spacer washer

PVC spacer
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Nut



NCR DECISION MATE V

16-Bit Microprocessor
with
Programmable Interrupt Controller (PIC) and
Memory Retention Facility
(K235 v001)

This Kit can be installed in your NCR DECISION MATE V,
provided that it is capable of executing the System Restart
by means of the CONTROL-F20 key combination (refer to the
User Information for the NCR DECISION MATE V).

CAUTION: 1Installation of this Kit requires knowledge of and

tperience in handling semiconductor components and other
computer hardware. It should therefore be installed by a
qualified engineer. The following installation procedures
should be carried out only by such a person.

The 16-bit/PIC board contains two wire jumper switches (S1,

S2). These must be set to the positions indicated in Figure
1, before installation of the Kit.

Installation of the 16-bit/PIC board on a multilayer board
vhich already contains a 16-bit processor board:
l. Remove the multilayer controller printed circuit board

from the computer. This procedure is described in the
Service Manual for the NCR DECISION MATE V.

2. Refer to Figure 3 in this description and remove the
screw marked 3. Remove the metal cover.

Doc: 017-0033472



Refer to Figure 3. Using the longer screws (1) and the
additional PVC spacers (lc) provided with the Kit,
assemble the metal case onto the controller PCB.

Insert the 16-bit/PIC board into the multipin socket
which is now protruding into the metal case. Press the
multipin plug firmly into the socket. Press the 16—

bit/PIC board downwards over the noses of the PVC
stand-off clips.

Close the case with the metal cover provided and secure
it by means of the screw (3) provided with the Kit.

Re—install the controller PCB and carry out a complete
diagnostic check of the NCR DECISION MATE V.

Doc: 017-0033472



3. Squeeze the noses of the two stand-off «clips (2) to
overcome their latching mechanism and pull the 16 bit PCB
fractionally away from the controller PCB at these two
corners. Then grip the edges of the 16~bit PCB at a

position adjacent to the multipin plug and pull it away
from the controller PCB.

4 Install the 16-bit/PIC board in place of the 16-bit PCB
which you have just removed.

5. Re-install the controller PCB and carry out a complete
diagnostic check of the NCR DECISION MATE V.

Installation of the 16-bit/PIC board on a multilayer

controller board which has not previously contained a 16-bit
PCB:

1. Remove the multilayer controller printed circuit board
from the computer. This procedure is described in the
Service Manual for the NCR DECISION MATE V.

2. Refer to Figure 2 which shows the multilayer controller
PCB from the component side. Remove the four screws
marked 1 1in this Figure.

I1f the 96-pin socket J107A (supplied with the Kit) is not
already present, additionally remove the screws marked 3.
Then remove the metal plate containing the adapter
retention clips, taking care not to misplace the spacer
washers. Then solder the socket into place, so that the
cut-out corners of the socket are on the right-hand side
when viewing the solder side of the controller board with
the socket in a bottom left position. Replace the metal
plate with screws 3 and their spacer washers.

3. Insert the bases of the two PVC stand-off clips into the

pre-drilled holes (2) from the solder side of the
controller PCB.
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NCR DECISION MATE V

16-Bit Mikroprozessor

mit

Programmierbarem Interrupt Controller (PIC) und
Speicherschnelltester (K235 V001)

(Memory Retention Facility)
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NCR ist stédndig bemiiht, die Produkte im Zuge der Entwicklung
von Technologie, Bauteilen, Soft- und Firmware dem neuesten
Stand anzupassen. NCR behdlt sich deshalb das Recht wvor,
Spezifikationen ohne vorherige Ankiindigung zu &nderm.

Nicht alle hier beschriebenen Leistungen werden von NCR in
allen Teilen der Welt wvertrieben. MNdhere Informationen
beziglich eventueller Einschrdnkungen oder Erweiterungen
sowle den aktuellen Stand erfahren Sie von Ihrem Héndler
oder der niachstgelegenen NCR-Geschdftsstelle.
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Bild 3: K235 V00l Einbau

1
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Schraube 3x16
Unterlegscheibe
Abstandsringe
PVC-Unterlegscheibe
Unterlegscheibe
Mutter

16-BIT/ PIC

BOARL

PVC-Abstandhalter
Schraube 2,9x6,5
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NCR DECISION MATE V

16-Bit Mikroprozessor

mit

Programmierbarem Interrupt Controller (PIC) und
Speicherschnelltester (K235 v001)

viese Leistungserweiterung kann in Ihren NCR DECISION MATE V
nur eingebaut werden, wenn Sie den Systemneustart mit CON-
TROL-F20 Tastenkombination durchfithren kdnnen (siehe Bedie-
nungsanleitung fiir NCR DECISION MATE V).

VORSICHT: Fir den Einbau dieser Erweiterung brauchen Sie
Kenntnisse und Erfahrung im Umgang  mit Halbleiter-
Bauelementen und anderer Computerhardware. Uberlassen Sie
den Einbau einem qualifizierten Techniker.

Die 16-Bit/PIC-Platine enthdlt zwei Drahtbriickem (S1, 82).
Vor dem Einbau der Leistungserweiterung miissen diese in den
im Bild 1l gezeigten Stellungen stecken.

Einbau der 16-Bit/PIC-Platine auf eine Hauptplatine, auf der
schon eine 16-Bit Prozessor-~Platine montiert ist:

i. Entfernen Sie die Haupt- mit aufgesteckter Grafik~Platine
aus dem Computer. Dieser Vorgang ist im Service Manual
fiir den NCR DECISION MATE V beschrieben.

2. Halten Sie sich an das Bild 3 in dieser Beschreibung und
entfernen Sie die Schraube 3. Nehmen Sie das Metallge-
hduse ab.

3. Ziehen Sie die 16-Bit Platine von den zwei Abstandshal-~
tern (2) und der mehrpoligen Buchse von der Haupt-
Platine ab.

4. Ersetzen Sie die 16-Bit Platine durch die 16-Bit/PIC
Platine.

5. Bauen Sie die Haupt- mit aufgesteckter Grafik-Platine
wieder ein und machen Sie einen vollstdndigen Diagnose-
Check des NCR DECISION MATE V,
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Einbau der 16-Bit/PIC Platine auf eine Haupt-Platine, auf
die vorher keine 16-bit Platine montiert war:

1.

Doc:

Entfernen Sie die Haupt- mit aufgesteckter Grafik-Platine
aus dem Computer. Dieser Vorgang ist im Service Manual
fiir den NCR DECISION MATE V beschrieben. '

Halten Sie sich an das Bild 2. Es zeigt die Haupt-Platine
von der bestlickten Seite. Entfernen Sie die vier Schrau-
ben 1.

Wenn die 96-polige Buchse J107A (wird mit der
Leistungserweiterung geliefert) nicht schon montiert ist,
entfernen Sie zusdtzlich die Schrauben 3. Dann entfer-
nen Sie die Metallplatte mit den Adapterhaltern. Achten
Sie auf den richtigen Sitz der Unterlegscheiben. Dann
16ten Sie die Buchse so an, daB die ausgeschnittenen
Ecken der Buchse auf der rechten Seite sind; betrachten
Sie die Ldtseite der Haupt—Platine mit der Buchse
unten links. Montieren Sie die Metallplatte mit Schrauben
3 und ihren Unterlegscheiben.

. Stecken Sie die FiiBe der zwei PVC-Abstandhalter in die

vorgebohrten Locher von der LOtseite der Haupt-
Platine aus.

. Betrachten Sie Bild 3. Mit den lingeren Schrauben (1) und

den zusdtzlichen PVC-Unterlegscheiben (lc) (wird mit der
Leistungserweiterung geliefert) befestigen Sie das
Metallgehduse auf der Haupt-Platine.

Stecken Sie die 16~Bit/PIC-Platine in die mehrpolige
Buchse, die jetzt in das Metallgehiuse ragt. Driicken Sie
die Steckerleiste fest in die Buchse.

Driicken Sie die 16-BIT/PIC Platine auf die Spitzen der
PVC~-Abstandhalter.

SchlieBen Sie das Geh#use mit dem mitgelieferten
Metalldeckel und sichern Sie es mit der Schraube 3.

. Bauen Sie die Haupt- mit aufgesteckter Grafik-Platirn

wieder ein und machen Sie einen kompletten Diagnose-Check
des NCR DECISION MATE V.
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KIT INSTALLATION
for
EXTERNAL 16-BIT PROCESSOR UPGRADE
(K 231)

I'he attached pages provide information for installing this
kit into an NCR DECISION MATE V. These pages should be filed
in your NCR DECISION MATE V User Information Manual.

Kit:603-6091340 Doc:017-0033048 A



FEDERAL COMMUNICATIONS COMMISSION (FCC)
RADIO FREQUENCY INTERFERENCE STATEMENT

WARNING

This equipment has been certified to comply with the limits for a Class B computing device, pursuant
to Subpart J of Part 15 of FCC Rules. Only peripherals (computer input/output devices, terminals,
printers, etc.) certified tocomply with the Class Blimits may be attached to this computer. Operation
with non-certified peripherals is likely to result in interference to radio and TV reception.

Information to User

This equipment generates and usés radio (requency energy and if not installed and used properly,
that is, in strict accordance with the manulacturer’s instructions, may cause interference to radio
and television reception. It has been type tested and found to comply with the limits for a Class B
computing device in accordance with the specifications in Subpart J of Part 15 of FCC Rules, which
are designed to provide reasonable protection against such interference in a residential installation.
However, there is no guarantee that interference will not oceur in a particular installation. If this
equipment does cause interferente to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct the interference by one or
more of the following measures:

o Reorient the receiving antenna

e Relocate the computer with respect to the receiver

e Move the computer away from the receiver

o Plug the computer into a different outlet 30 that computer and receiver are on different branch

circuits.

If necessary, the user should consult the dealer or an experiericed radio/television tecnnician for
additional suggestions. The user may find the following booklet prepared by the Federal
Communications Commission helpful: “How to ldentify and Resolve Radio-TV Interference
Problems”. This booklet is available from the U.S. Government Printing Office, Washington, DC
20402, Stock No. 004-000-00345-4.

The NCR Corporation (NCR) is not responsible for any radio or television interference caused by
unauthorized modifications of this equipment or the substitution or attachment of connecting cables
and equipment other than those specilied by NCR. The correction of interferences caused by such
unauthorized modification, substitution or attachment will be the responsibility of the user.

It is the policy of NCR Corporation to improve products as new technology, components, software,
and firmware become available. NCR Corporation, therefore, reserves the right to change
specifications without prior notice.

All features, functions, and operations described herein may not be marketed by NCR in all parts of
the world. In some instances, photographs are of equipment prototypes. Therefore, before using this
document, consult your NCR representative or NCR office for information that is applicable and
current.



User Information Options

KIT INSTALLATION
EXTERNAL 16-BIT PROCESSOR UPGRADE
(K 231)
1. Install this kit into slot 7 at the rear of the NCR
DECISION MATE V.

NOTE: No other position may be used for this kit.

Your system is now ready for the use of either 8-bit or 16-
bit software.

/

/

Doc:017-0033048 A
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NCR DECISION MATE V

MAUS-ADAPTER
(K806)

Die beiliegenden Seiten zeigen Ihnen, wie Sie diese Lei-
stungserweiterung an Ihren NCR DECISION MATE V anschlieBer
konnen. Bitte ordnen Sie diese Beschreibung in Ihre Bedie-
nungsanleitung fiir den NCR DECISION MATE V ein.

Kit:603-6091288 Doc:017-0033073
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MAUS-ADAPTER
(k806)

INHALT
INBETRIEBNAHME
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INBETRIEBNAHME

EINLEITUNG

Mit Hilfe einer "Maus" lassen sich Handbewegungen auf einen
Schreibtisch oder einer &dhnlichen Fldche in Bildschirmgrafik
umsetzen. Sie kénnen folgende Mduse in Verbindung mit dem
Maus—Adapter benutzen:

Hawley Mouse MARK II
Alps Encoder~Mouse
Mouse Systems Quad Mouse
Depraz Souris P4
Logitech LM-P-5
Logitech Pl

Die Verstidndigung zwischen einem Adapter und Threm NCR
DECISION MATE V erfolgt iiber einen von insgesamt 10 Daten-
iibertragungskanidlen. Jeder Dateniibertragungskanal (oder
IFSEL: engl. InterFace SELect) verfiigt iiber 8 Portadressen.
Der Maus—Adapter kann grundsdtzlich jede beliebige der 10
IFSEL-Nummern benutzen. Die fir diesen Adapter vorhandene
p-System-Software betrachtet die IFSEL-Nummer 2A (Port-
adressen 30H...37H) als Standardwert. Diese IFSEL-Nummer ist
bereits bei der Lieferung des Maus—Adapters eingestellt. Die
zur IFSEL-Auswahl gehOrenden Schalter befinden sich inner-
halb des Geh&uses.

Ebenfalls innerhalb des Gehduses sind Schalter fiir die Aus-
wahl der von Ihnen benutzten Maus vorhanden. Diese Schalter
sind fir den Betrieb der folgenden M&use werksseitig
eingestellt:

e Hawley Mouse Mark II

e Alps Encoder-Mouse
® Mouse Systems Quad Mouse

Vorausgesetzt, daB Sie eine dieser Mduse mit der Standard-
einstellung der IFSEL-Nummer betreiben wollen, ist ein

MAUS-1
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Offnen des Gehduses des Maus-Adapters nicht erforderlich. In
diesem Fall konnen Sie ohne weiteres den Adapter in eine der
Steckfassungen 2...6 an der Riickseite Ihres NCR DECISION
MATE V einsetzen (siehe Abb. 1.1). AnschlieBend sollten Sie
den zweiten Teil dieser Anleitung ("Software") beziiglich der
fiir den Betrieb einer Maus ben6tigten Software lesen.

Wenn Sie eine Depraz- oder eine Logitech-Maus benutzen, oder
im Fall, daB8 Sie von einer vom Standardwert (24)
abweichenden IFSEL-Nummer Gebrauch machen mdchten, sollten
Sie gemdB der im folgenden Abschnitt enthaltenen Beschrei-
bung verfahren.

[/

Abbildung 1.1: Der Maus-Adapter

IFSEL- UND MAUS—-AUSWAHL
Die nachstehend beschriebenen Arbeitsschritte sind nur dann

erforderlich, wenn Sie die IFSEL~Nummer #ndern oder eine der
folgenden M3use benutzen mdchten:

MAUS-2
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WICHTIG:

LEISTUNGSERWEITERUNGE!

Ein Federring befindet sich zwischen der mit den Leiterbahnen belegten Fliche

der Platine und dem Gehiuse.

Maus-Auswahl

]

—C3 e eR2 -

IFSEL OA:

IFSEL 0B:
IFSEL 1A:
IFSEL 1B:
< IFSEL 2A:

IFSEL 28B:
IFSEL 3A:
IFSEL 38:
IFSEL 4A:
IFSEL 4B:

a
J1
J2
J2
J3
J3
J4
J4
J5
J5

J6
J7
J6
J7
J6
J7
J6
J7
J6
J7

Abbildung 1.2: IFSEL- und Maus-Auswahl

MAUS-:
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e Depraz Souris P4
e Logitech LM-P-5
e Logitech P4

1. Entfernen Sie den am Gehduse befestigten Drahtgriff und
die vier Schrauben. Das Geh&duse sollten Sie noch nicht
6ffnen.

2. Halten Sie die zwei Teile des Gehiduses zusammen, und
legen Sie den Adapter auf einen Schreibtisch o.3., so daB
die Schraubldcher nach unten zeigen. Entfernen Sie den
oberen Teil des Gehduses.

3. Auf der Platine des Maus-Adapters sind drei Schaltbriicken
mit J10, J9, J8 gekennzeichnet (siehe auch Abbildung
1.2). Die Standardeinstellung 2A hat zur Folge, daf jede
dieser drei Schaltbriicken in der OFF-Stellung ist. Wenn
Sie eine Depraz~- oder eine Logitech-Maus benutzen, miissen
Sie alle drei Schalter in die ON~Stellung bringen. Hierzu
ist jeder Draht aus seinem Haken zu 18sen und in den
jeweils unmittelbar links befindlichen Haken einzusetzen.

4, Die Aufschrift J1 auf der Platine (siehe auch Abbildung
1.2) zeigt Ihnen, wo die Schalter fiir die IFSEL-Auswahl
zu finden sind. Die Einstellung einer IFSEL-Nummer erfor-
dert eine Neubelegung der zwei Steckverbindungen auf den
paarweise angeordneten Stiften (siehe Abb. 1.2). Die zwei
am weitesten links befindlichen Stifte bilden die Schalt-
briicke J1, die zwel am weitesten rechts befindlichen
Stifte bilden die Schaltbriicke J7. Die zwei Steck-
verbindungen befinden sich auf den Schaltbriicken J3 bzw.
J6, solange die IFSEL-Nummer 2A eingestellt ist.

5. Schrauben Sie das Geh#use anhand der vier Schrauben zu-
sammen; bringen Sie den Drahtgriff wieder an.

Abbildung 1.3 enthdlt eine Aufstellung der IFSEL-Nummern mit
den jeweils verfiigbaren Portadressen.

MAUS-4
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LEISTUNGSERWEITERUNGE!?

IFSEL-NR PORT-ADRESSEN
A 60-67
0B 68-6F
1A 70-77
1B 78~TF
2A 30-37
2B 38-3F
3A BO-B7
3B B8-BF
4A co-c7
4B C8-CF

Abbildung 1.3: IFSEL/Portadressen

MAUS-5
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SOFTWARE

EINLEITUNG

Der Maus—Adapter beinhaltet einen eigenen Mikroprozessor
sowie eigene Firmware. Dies hat zur Folge, daf die zusitz-
liche Belastung des Prozessors des NCR DECISION MATE V durch
den Betrieb des Maus-Adapters sehr gering ist. Der
Maus-Adapter ist in der Lage, bis zu 4000 Positionen der
angeschlossenen Maus in einer Sekunde an den Computer zu
senden. Ihr Programm kann einen Bereich definieren, inner-
halb dessen die Maus sich bewegen muB. (S&mtliche Positionen
und Bereiche werden als X/Y-Koordinaten angegeben.) Der
Maus-Adapter kann nicht nur die Position der Maus sondern
auch den Zustand von bis zu drei an der Maus befindlichen
Schaltern vermitteln., Ein Status-Byte gibt AufschluB
dariiber, ob die internen ROM- und RAM-Speicher des Adapters
einwandfrei funktionieren, ob der Adapter bereit ist,
Befehle oder Daten zu senden oder zu empfangen, und ob das
Interrupt-Signal gesetzt wurde.

Der Maus-Adapter bietet zwei Verfahrensweisen, auf die Ihr
Programm die Bewegung der Maus und die Betdtigung eines

Schalters an der Maus verfolgen kann: Es kann in bestimmten
Zeitabstidnden diese Daten von dem Maus-Adapter lesen. Die
zweite Methode besteht darin, auf ein Interruptsignal zu
warten, und erst dann die Positions—~ und Schalterdaten zu
lesen. Sofern Sie von der Interrupt-Leitung des Computers
Gebrauch machen wollen, sind in der Regel zusdtzliche Inter-
rupt-Controller-Schaltungen erforderlich. Wenn Sie aber
Thren NCR DECISION MATE V als 8-Bit-System benutzen, koOnnen
Sie aufgrund bestimmer Eigenschaften des Z80A-Mikroprozssors
Interrupt-Behandlung auch ohne solche Schaltungen verwirkli-
chen (siehe hierzu den Abschnitt "Interrupt-Behandlung").

Die von NCR erhdltliche p-System-Software beinhaltet eine
Anzahl von BASIC-, FORTRAN- und Pascal-Programme fiir den
Betrieb des Maus-Adapters. Eine Beschreibung dieser
Programme in englischer Sprache liegt dieser Anleitung bei.

MAUS-6
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Sie kOnnen den Maus-Adapter selbstverstidndlich auch mit de
Betriebssystemen CP/M und MS-DOS benutzen. Dieser Tei
("Software") beschreibt die Anweisungen fiir die Programmie
rung des Maus-Adapters. Die besten Ergebnisse lassen sic)
mit Programmen in Assemblersprache erzielen.

BENUTZUNG DER PORT-ADRESSEN

Der Maus-Adapter verwendet die erste und die zweite der zu
gewdhlten IFSEL-Nummer gehdrenden Port-Adressen. Vorausge:
setzt, daB Sie die Standard-IFSEL-Nummer nicht geédnder!
haben, sind die benutzten Port-Adressen 30H (Port 1) und 31]
(Port 2). Die Ein- und Ausgabe iiber die Port-Adressen er
folgt gemdB folgender Einteilung:

IN Port 1 - Das Programm liest Daten vom Maus-Adapter.
OUT Port 1 - Der Maus-Adapter empfidngt Daten von Ihrer
Programm.
IN Port 2 - Das Program liest das Status-Byte des Maus-
Adapters.
OUT Port 2 - Das Programm sendet Befehle an den Maus-
Adapter.
FUNKTIONSPRUFUNG

Wenn Sie Ihren NCR DECISION MATE V bei eingesetztem Maus-
Adapter einschalten, setzt das Reset-Signal des Computer:
auch den Maus-Adapter in seinen Anfangszustand zuriick. De:
Prozessor des Maus-Adapters liest dann Anweisungen im eige-
nen ROM: Zunidchst wird geprift, ob ROM und RAM de:
Maus-Adapters einwandfrei funktionieren. Dann initialisiert
der Maus-Adapter seine I/0-Ports.

Sollte ein Fehlerzustand im ROM oder im RAM vorliegen, wirc
ein entsprechendes Bit im Status-Byte gesetzt. Der folgende
Abschnitt erldutert die Bedeutung der einzelnen Bits de:
Status-Bytes und zeigt Ihnen, wie Ihr Programm dieses Byte
lesen kann.
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DAS STATUS-BYTE

Ihr Programm kann das Status-Byte mit einer IN-Anweisung an
Port 2 (31H bei IFSEL 2A) lesen. Abbildung 2.1 zeigt die
Bedeutung der einzelnen Bits dieses Bytes.

Bit: 7 6 5 4 3 2 1 0

X INT RAM RM X X IBF OBF

Abbildung 2.1: Das Status-Byte

X Dieses Bit wird nicht benutzt.

INT Sobald der Maus-Adapter ein Interruptsignal ausgibt,
wird dieses Bit gesetzt (logisch 1). Es bleibt in
diesem Zustand, w&hrend die Interruptleitung aktiviert
ist (active "low").

ROM Ein Fehlerzustand im ROM des Maus-Adapters fiihrt dazu,
daB dieses Bit gesetzt wird. Sonst ist es zuriickge-
setzt.

RAM Ein Fehlerzustand im RAM des Maus~Adapters filhrt dazu,
daB dieses Bit gesetzt wird. Sonst ist es zuriickge-
setzt.

IBF Input Buffer Full: Solange dieses Bit gesetzt ist,
kann der Maus-Adapter weder Befehle noch Daten von
Ihrem Programm empfangen. Vor der Ausgabe von Befehlen
oder Daten an den Maus-Adapter sollte ein Programm den
Zustand dieses Bits abfragen und die Ausgabe erst dann
ausfiihren, wenn das Bit zuriickgesetzt ist.

OBF Sobald dieses Bit gesetzt wird, kann Ihr Programm ein
Datenbyte iiber Port 1 des Maus—Adapters lesen. Das
Programm sollte keinen Lesevorgang versuchen, widhrend
dieses Bit zuriickgesetzt ist.

BEFEHLE UND IHRE PARAMETER
Dieser Abschnitt befaBt sich mit den vom Maus-Adapter aner-
kannten Befehlen. Einige dieser Befehle leiten die Ubertra-

gung einer Reihe von Parametern (Daten) ein.

MAUS-8
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WICHTIG: Nachdem ein zum Senden oder zum Empfangen vor
Parametern gehOrender Befehl gesendet worden ist
miissen alle zu diesem Befehl gehOrenden Paramete:
ausgegeben bzw. gelesen werden. Ihr Programn
sollte die Ubertragung der Parameterliste nicht
vorzeitig abbrechen, indem es z.B. einen neuer
Befehl an den Maus-Adapter sendet.

Alle Befehle an den Maus-Adapter sind iiber Port 2 auszu-
geben; Parameter werden iliber Port 1 sowohl gesendet als auct
empfangen.

Die folgenden Werte werden beim Einschalten Ihres NCI
DECISION MATE V mit Maus-Adapter automatisch eingestellt
Sie verlieren ihre Gililtigkeit, erst wenn sie von Ihrern
Programm bzw. einer Bewegung der Maus aufgehoben werden.

XMAX: Der hoOchste Wert, den die Maus in der X- (hori-

zontalen) Richtung erreichen kann: 64(
YMAX: Der hochste Wert, den die Maus in der Y- (verti-
kalen) Richtung erreichen kann: 40(
XMIN: Der niedrigste Wert, den die Maus in der
X-Richtung erreichen kann: (
YMIN: Der niedrigste Wert, den die Maus in der Y-
Richtung erreichen kann: (
X- und Y-Koordinaten der gegenwédrtigen Maus-Position: (

Alle Interruptsignale sind auBer Kraft.

Nachstehend finden Sie eine Beschreibung jedes Befehls und
der etwa dazugehOrigen Parameter. Fiir jeden Befehl ist der
hexadezimale Wert angegeben, der {iber Port 2 an den Maus-
Adapter zu senden ist. Negative (Minus-) Werte werden imme:
als Zweierkomplement dargestellt.

00 Die absolute Position der Maus wird gelesen
Die Reihenfolge der zu lesenden Parameter:

X-Koordinate, niederwertiges Byte

X-Koordinate, hdherwertiges Byte

Y-Koordinate, niederwertiges Byte

Y-Koordinate, hdherwertiges Byte
Schalter-Status-Byte (s. Ende dieses Abschnitts)

MAUS-9
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01

02

03

Die absolute Position bezieht sich auf die Anderung der
Position der Maus (ggf. innerhalb des definierten Bewe-
gungsbereichs) seit dem letzten Setzen der Anfangsposi-
tion. (Diese Anfangsposition wird beim Einschalten auf
X=0, Y=0 gesetzt. Sie kann ebenfalls anhand des Befehls
04 gesetzt werden.)

Das aufgrund einer Bewegung der Maus erzeugte Interrupt-
signal wird anerkannt

Keine Parameter.

Dieser Befehl hat gleichzeitig zur Folge, daB das
Interruptsignal £iir die Mausschalter auBer Kraft gesetzt
wird.

Interruptsignale werden nicht erkannt
Keine Parameter.

Das Signal an der Interruptleitung und das INT-Bit im
Status-Byte werden zurickgesetzt
Keine Parameter.

Die logische Position dexr Maus wird gesetzt
Die Reihenfolge der Parameter, die an den Maus-Adapter zu
senden sind:

X-Koordinate, niederwertiges Byte
X-Koordinate, hoherwertiges Byte
Y-Koordinate, niederwertiges Byte
Y-Koordinate, hdherwertiges Byte

Wenn diese Position sich auBerhalb des filir die Bewegung der
Maus definierten Bereichs liegt (s. Befehle 05 und 0A),
findet die Definition dieses Bereichs keine Anwendung.

05

Der Hochstwert, den die Maus in der X~ bzw. Y-Richtung
erreichen kann, wird gesetzt

Die Reihenfolge der Parameter, die an den Maus—Adapter zu
senden sind:

XMAX, niederwertiges Byte
XMAX, hoherwertiges Byte

MAUS-10
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YMAX, niederwertiges Byte
YMAX, hoherwertiges Byte

Das Verhdltnis der mit der Maus zuriickgelegten Entfernung
zum Wert, der fiir diese Entfernung vom Maus-Adapter gesendet
wird, ist fir die verschiedenen M3use unterschiedlich. Die
beim Einschalten automatisch eingestellten Werte (XMAX =
640, YMAX = 400) entsprechen einer angenehmen Reichweite bei
der Benutzung einer Maus auf einem Schreibtisch.

06

07

08

09

0A

Das aufgrund der Betidtigung eines Maus—Schalters erzeugte
Interruptsignal wird anerkannt

Keine Parameter.

Dieser Befehl hat gleichzeitig zur Folge, daB das bei
einer Bewegung der Maus erzeugte Interruptsignal auBerx
Kraft gesetzt wird.

Die Interruptsignale sowohl fir die Betdtigung eines
Schalters als auch fiir eine Bewegung der Maus werden er-
kannt ‘

Keine Parameter.

Der ROM des Maus—-Adapters wird iiberpriift
Keine Parameter.
Diese Uberpriifung erfolgt auch beim Einschalten.

Die relative Position der Maus wird gelesen

Parameter: Siehe 00.

Die relative Position der Maus bezieht sich auf den
Positionsunterschied zwischen der gegenwidrtigen Position
und der zuletzt gelesenen Position.

Der Niedrigstwert, den die Maus in der X- bzw. Y-Richtung
erreichen kann

Die Reihenfolge der Parameter, die an den Maus-Adapter zu
senden sind:

XMIN, niederwertiges Byte
XMIN, hoherwertiges Byte
YMIN, niederwertiges Byte
YMIN, hdherwertiges Byte

MAUS-1
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WICHTIG: Absolute und relative Position der Maus werden in
denselben Registern des Maus-Adapters gespeichert.
Infolgedessen ist bei der Benutzung beider Posi-
tionsformate in einem Programm Vorsicht geboten. Im
Fall, daB sowohl die absolute als auch die relative
Position der Maus in Ihrem Programm benbtigt wird,
empfiehlt es sich, die absolute Position als X/Y-
Koordinaten in Programmvariablen festzuhalten. Sie
konnen mit Hilfe des Befehls 04 diese Werte in die
Positionsregister wieder zuriickschreiben.

Der Maus-Adapter beriicksichtigt die am Gehduse der Maus
vorhandenen Schalter. Der am weitesten links befindliche
Schalter wird als Sl, der am weitesten rechts befindiche
Schalter als S2 bezeichnet. Ein etwa in der Mitte vorhan-
dener Schalter wird als 83 bezeichnet. Jedem Schalter ist
ein Bit im Schalter-Status-Byte (Befehl 00) zugeordnet:

S1 - Bit O
$2 - Bit 1
S3 - Bit 2

(Die verbleibenden finf Bits dieses Bytes werden nicht be-
nutzt.) Das Bit ist gesetzt, wihrend der entsprechende
Schalter sich in gedriickter Stellung befindet.

INTERRUPT-BEHANDLUNG

Dieser Abschnitt befaft sich mit den Interruptsignalen, die
von dem Maus-Adapter ausgegeben werden. Vorausgesetzt, daB
die Interruptsignale nicht auBer Kraft sind, wird ein
solches Signal bei jeder Bewegung der Maus bzw. bei jedem
Offnen und jedem SchlieBen der Kontakte eines Schalters.

WICHTIG: Die Benutzung der Interrupt-Leistungen des Maus-—
Adapters (iiber die Abfrage des INT-Bits des Status—Bytes
hinaus) setzt Erfahrung im Umgang mit Halbleiter—Bauteilen
voraus. Wichtige Informationen iiber die Hardware Ihres NCR
DECISION MATE V finden Sie im Band ™Hardware" des von NCR
herausgegebenen System Technical Manual.
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Wenn Sie Ihren NCR DECISION MATE V als 16~Bit-System be-
nutzen, sind fiir die Behandlung von Interruptsignaler
zusdtzliche Interrupt—Controller unerld@glich.

Bestimmte Eigenschaften des Z80A-Mikroprozessors ermdglicher
in einem 8-Bit-System eine Interrupt-Behandlung ohne Inter-
rupt-Controller: Beim Interrupt-Modus 1 ( IM 1 / Opcode: EI
56) wird beim Erzeugen eines Signals auf de:
Interruptleitung die Programmsteuerung an die hexadezimale
Adresse 38 iibergeben. Das Betriebssystem CP/M-80 enthilt ar
dieser Adresse einen Sprungbefehl (JP) an das zu Testzwecker
eingesetzte DDT-Programm. Vorausgesetzt, daB DDT fiir Ihre
Anwendung nicht bendtigt wird, konnen Sie einen Sprungbefehl
an dieser Adresse ablegen. Dieser konnte dann auf Ih:
eigenes Interrupt-Behandlungsprogramm verweisen.

MAUS-1
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(This is the description of the Mouse unit of the p-SystemTM,
Please insert it in the manual UCSD p-System, Programming,
chapter 8)

p—SystemTM is a trademark of Softech Microsystems, Inc., and
is used pursued to a license granted by Softech Microsystems,
Inc.



MOUSE

Introduction

The following is a description of the procedures you can use
with the p-SystemT TM to work with your mouse.

The software you need for using the Mouse interface anc
working with the Mouse in the p—System TM is contained in the
MOUSE.CODE file. If you have a Runtime Systen
MOUSE.CODE is incorporated in your SYSTEM.LIBRARY. I
you have a Plus System, you have to insert this code in you
SYSTEM.LIBRARY, in any of slots # through 15. Chapter 6
utility 'LIBRARY' in the 'UCSD p-System, Programming' Manua
describes how this is done.

The interface part of the Mouse unit affords access to the
following procedures:

GMOUS: gives the status of the Mouse switches an«
Mouse position. This procedure supplies the
absolute position (x and y coordinates) of the
Mouse and the status of the switch(es) (up
3). Use all three switch variables, even i
your Mouse has only one or two switches.

X,Y: absolute x and y coordinates

SW1l,8W2,SW3: status of the Mouse switches (1 = pressed, |
= not pressed or not existent)

SETPOS: sets the logical position of the Mouse.
X,Y: New x and y coordinates for the Mous
position.

Note: Use this option to set a new position for the Mouse
If you require no direct correlation between the physica
position of the Mouse and its program position, you can rese
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the logical Mouse position by means of SETPOS.

SETMAX: sets maximum values for the Mouse position.
Sets the maximum x and y values the Mouse
can attain (default: x=640, y=400).

XMAX,YMAX: are maximum values for the x and vy
coordinates

For SETPOS note that the initial Mouse position is x=0, y=0.
The Mouse can move within the area delimitated by x=0, y=0
and the values set in SETMAX.

Pascal Procedures

To use the Mouse procedures in a Pascal program, declare
USES MOUSE;

The first lines of the respective procedures have the following
forms:

GMOUS
PROCEDURE GMOUS
(VAR SW3, SW2, SW1, Y, X: INTEGER)

SETPOS

PROCEDURE SETPOS (X,Y: INTEGER)

SETMAX
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MOUSE

PROCEDURE SETMAX (XMAX,YMAX: INTEGER)

Example

Here is an example for the use of the Mouse procedures ir
Pascal.

In the first part of the main program, the maximum Mous:
position is set by means of the X and Y coordinates; arn
the present Mouse position is set to zero. In the secor
part of the main program, the variables are collected an
displayed on the screen. SW1l, SW2, and SW3 designate the
switches on the Mouse (here the HAWLEY MARK II Mouse)
which can be on or off. X is the Mouse position on the 3
coordinate, Y the Mouse position on the Y coordinate.

{ EXAMPLE MOUSE PROGRAM PASCAL }
PROGRAM MOUSETP;
USES MOUSE;
VAR SW1,SW2,SW3,X,Y,X0,Y8,XM,YM: INTEGER; C:CHAR;

PROCEDURE FIN(VAR C:CHAR);
{ PROMPT FOR FINISH }
BEGIN
GOTOXY (9,18} ;
WRITE (' DO YOU WANT TO FINISH? Y/N ');
READLN(C) ;
END;

BEGIN
{ CLEAR SCREEN, CURSOR INVISIBLE }
WRITELN(CHR(27),'@8"',CHR(27) ,CHR(69));

WRITELN(' Kk kk M OUSE EXAMPLE PA SCAL Khkkkkl)
GOTOXY (9,16) ;
WRITELN(' TO STOP PRESS SWITCH 1 ');



{ SET MAXIMUM }
XM:=10000;
YM:=10000;
SETMAX (XM, YM);

{ SET START POSITION }
X@0:=0;
Y0:=0;
SETPOS (X0 ,Y0) ;

C:="'N";

{ LOOP MOUSE ACTIONS }
REPEAT
GMOUS (SW3,SW2,SW1,Y,X) ;
GOTOXY (8,4) ;

WRITELN(® =',X:6," Y=',Y:6);
GOTOXY (0,6) ;
WRITELN(' SWITCH 1:',SW1l,' SWITCH 3:',SW3,' SWITCH 2:',SW2);

GOTOXY (8,18);

{ SET OR CLEAR PROMPT FOR FINISH DEPENDING ON SWl }

IF SWl=1 THEN FIN(C)
ELSE WRITE(CHR(27),'L');

UNTIL C in ['y','Y'];
{ CURSOR VISIBLE }

WRITE(CHR(27),'€1")
END.



MOUSI

Fortran Procedures
To use the Mouse procedures in a Fortran program, declare

SUSES MOUSE

The subroutine and parameter definition can be found below:

GMOUS
SUBROUTINE GMOUS(SW3,SW2,SW1,Y,X)
INTEGER SW1, Sw2, SwW3, Y, X
SETPOS
SUBROUTINE SETPOS (X,Y)
INTEGER X,Y
SETMAX

SUBROUTINE SETMAX (XMAX,YMAX)
INTEGER XMAX,YMAX

Example

Here is an example for the use of the Mouse procedures i
FORTRAN.

In the line starting with 1, the maximum Mouse position i
set by means of the X and Y coordinates. In the lin
starting with 2, the present Mouse position is set to zerc
In the line starting with 18, SW1, SW2, and SW3 designat
the switches on the Mouse (here the HAWLEY MARK I
Mouse), which can be on or off. X is the Mouse positiol
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on the X coordinate; y the Mouse position on the Y
coordinate.

Then the program collects the values and displays them on
the screen.

MOUSE EXAMPLE PROGRAM FOR FORTRAN

L. YeXoKe!

USES MOUSE
PROGRAM MOUSTF

INTEGER SW1,SW2,SW3,X,Y,X0,Y0,XM,YM
CHARACTER C

C CLEAR SCREEN, CURSOR INVISIBLE
WRITE(*,' (AAAA)') CHAR(27),'@9d',CHAR(27),'E'

WRITE(*,200)
200 FORMAT (4X, ' **%% %% MOUSE EXAMPLE FORTRAN Hhkkkkr)
C SCREEN POSITION LINE 16 COLUMN §

WRITE(*,'(AA\)') CHAR(27),'Yd '

WRITE(*,'(A)") ' TO STOP PRESS SWITCH 1 '

C SET MOUSE MAX VAL
XM=10800
YM=10000

1 CALL SETMAX(XM,YM)

C SET MOUSE POSITION
X=0
Y=0

2 CALL SETPOS(X,Y)

Cc='N!



1@

3p0
100

1000

MOUSE

LOOP MOUSE ACTIONS
DO 1808 1-0,0,0 ,

CALL GMOUS (SW3,SW2,SW1,Y,X)
WRITE (*,' (AA\)') CHAR(27),'Y$ *
SCREEN POSITION LINE 4, COLUMN 2
WRITE(*,308) X,Y

FORMAT (' =',16," Y=',16//)
WRITE (*,100) SW1,SW3,SW2
FORMAT (' SWITCH1:',I1,'  SWITCH3:',Il,'  SWITCH2:',Il)

SCREEN POSITION LINE 18, COLUMN @
WRITE(*,'(AA\)') CHAR(27),'Y2 '

SET OR RESET PROMPT FOR FINISH DEPENDING ON SW1
IF (SWl .EQ. 1) THEN

CALL FIN(C)

ELSE

WRITE(*,'(AA\)') CHAR(27),'L'

ENDIF

IF ((C .EQ. 'Y') .OR. (C .EQ. 'y')) THEN
I=1

ENDIF

CONTINUE

CURSOR VISIBLE
WRITE(*,'(AA)') CHAR(27),'@l"
END

SUBROUTINE FIN (C)
PROMPT FOR FINISH
CHARACTER C

WRITE(*,'(A\)"') ' DO YOU WANT TO FINISH? Y/N !
READ(*,'(Al)') C

RETURN

END



BASIC Interface

To use the Mouse procedures in a BASIC program, declare

USES MOUSE

The subroutine and parameter definition can be found below:

GMOUS
SUB GMOUS(SW3,SW2,5W1,Y,X)
INTEGER SW1, SW2, SW3, Y, X
SETPOS
SUB SETPOS (X,Y)
INTEGER X,Y
SETMAX

SUB SETMAX (XMAX,YMAX)
INTEGER XMAX,YMAX

Example

Here is an example for the use of the Mouse procedures :
BASIC.

In the line starting with 16, the maximum Mouse position
set by means of the X and Y coordinates. In the lir
starting with 20, the present Mouse position is set to zer
In the line of the main program starting with 100, ti
vardables are collected and displayed on the screen.
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SWl, SW2, and SW3 designate the switches on the Mous
(here the HAWLEY MARK II Mouse), which can be on o
off. X is the Mouse position on the X coordinate; y th
Mouse position on the Y coordinate.

REM

REM MOUSE TEST PROGRAM B A S I C
REM

USES MOUSE

INTEGER SW1,SW2,SW3,X,Y,X0,Y0,XM,YM
DIM C$*1

SUB FIN (C$)

REM PROMPT FOR FINISH

INPUT AT (19,1)" DO YOU WANT TO FINISH? Y/N ":C$
SUBEND

REM CLEAR SCREEN, CURSOR INVISIBLE
DISPLAY ERASE ALL:CHRS$(27);"eg"

DISPLAY AT (2,1): " bbb MOUSE EXMPLE BASIC hkalodabodd
DISPLAY AT (17,1):" TO STOP PRESS SWITCH 1 "

REM SET MOUSE MAX VAL
XM=19000
YM=18008

10 CALL SETMAX (XM, YM)

REM SET MOUSE POSITION
X@8=0
Y2=0

20 CALL SETPOS(XP,Y0)

C$="N"

REM LOOP MOUSE ACTION
FOR I=0 TO 8 STEP 0
160 CALL GMOUS(SW3,SW2,SW1,Y,X)
DISPLAY AT(5,1) USING " X=$423%2 Y=####4":X,Y
DISPLAY AT(7,1):" SWITCH 1:";SWl;"™ SWITCH 3:";SW3;" SWITCH 2:";SW

REM SET OR CLEAR PROMPT FOR FINISH DEPENDING ON SW1l
IF SWl=1 THEN CALL FIN(C$) ELSE DISPLAY AT (19,1):CHR$(27);"L";

IF C$="Y" OR C$="y" THEN I=1
NEXT I

1089 REM CURSOR VISIBLE

DISPLAY AT (1,1):CHRS$(27);"e@1"
END
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KIT INSTALLATION
for

MOUSE INTERFACE
(K806)

The attached pages provide information for installing this

kit into an NCR DECISION MATE V. These pages should be filed
in your NCR DECISION MATE V User Information Manual.

Kit:603-6091288 Doc:017-003303¢€



FEDERAL COMMUNICATIONS COMMISSION (FCC)
RADIO FREQUENCY INTERFERENCE STATEMENT

WARNING

This equipment generates, uses, and can radiate radio frequency energy and if not installed and used
in accordance with the instructions manual, may cause interference to radio communications. It has
been tested and found to comply with the limits for a Class A computing device pursuant to Subpart J
of Part 15 of FCC Rules, which are designed to provide reasonable protection against such
interference when operated in a commercial environment. Operation of this equipment in a
residential area is likely to cause interference in which case the user at his own expense will be
required to take whatever measures may be required to correct the interference.

Information to User

This equipment must be installed and used in strict accordance with the manufacturer’s instructions.
However, there is no guarantee that interference to radio communications will not occur in a
particular commercial installation. If this equipment does cause interference, which can be
determined by turning the equipment off and on, the user is encouraged to consult an NCR service
representative immediately.

The NCR Corporation (NCR) is not responsible for any radio or television interference caused by
unauthorized modification of this equipment or the substitution or attachment of connecting cables
and equipment other than those specified by NCR. The correction of interferences caused by such
unauthorized modification, substitution or attachment will be the responsibility of the user.

This equipment is designed for use in a commercial environment, not in a residential area.
It fully complies with the relevant FCC regulations; when connected to any Class B
equipment then the total product is reclassified accordingly.

It is the policy of NCR Corporation to improve products as new technology, components, software,
and firmware become available. NCR Corporation, therefore, reserves the right to change
specifications without prior notice.

All features, functions, and operations described herein may not be marketed by NCR in all parts of
the world. In some instances, photographs are of equipment prototypes. Therefore, before using this
document, consult your NCR representative or NCR office for information that is applicable and
current.
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INSTALLATION

INTRODUCTION

A mouse is a hand-held device which facilitates movement or
a screen display in response to movement of the hand on a
level surface such as a desk-top. The Mouse Interface for
your NCR DECISION MATE V provides the means of using the
following "mice":

e Hawley Mouse MARK II
e Alps Encoder-Mouse

® Mouse Systems Quad Mouse
e Depraz Souris P}

e Logitech LM-P-5

e Logitech PL

The Mouse Interface, like other adapters which can be
installed in your NCR DECISION MATE V, makes use of an
IFSEL (InterFace SELect) number in order to communicate with
the computer. There is a total of 10 IFSELs available, each
governing 8 I/0 ports. The p-System software available for
the Mouse Interface uses the IFSEL 2A (ports 30H to 37TH) as
a default setting. This is the IFSEL number already set when
you receive the Mouse Interface.

The Mouse Interface is factory set to operate with the
following mice:

e Hawley Mouse MARK II
¢ Alps Encoder-Mouse
® Mouse Systems Quad Mouse

If you are using one of these mice, and provided that you do
not wish to change the default IFSEL number (24), there is
no need to open the Mouse Interface. In this case, you can
insert the adapter into a vacant slot 2...6 at the rear of
Your NCR DECISION MATE V (see Figure 1.1). Then refer to
Part 2 of this document for information about software
Support for the Mouse Interface.
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If you are using a Depraz or Logitech mouse, or if you
system requires the use of a different IFSEL number, yo
should proceed in accordance with the following section.

/

/

Figure 1.1 Mouse Interface

INTERFACE AND MOUSE SELECTION

The following procedures are necessary only if you wish t¢
change the IFSEL number or use one of the following mice:

e Depraz Souris PU
® Logitech LM-P-5
e Logitech P4

1. Remove the wire handle and the four screws of the Mouse
Interface. Do not yet open the housing.

2. Holding the two halves of the housing together, turn the
interface upside down and place it on a level surface
Now 1ift off the upper half of the housing, so that the
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CAUTION:

Do not lose the spring washer situated betwebn the solder side

of the printed circuit board and the housing

Mouse Selection

—

Figure 1.2 Interface and Mouse Selection

IFSEL OA:
{FSEL OB:
IFSEL 1A:
IFSEL 1B:

IFSEL 2A:
ﬁ IFSEL 28:
IFSEL 3A:
{FSEL 38B:
IFSEL 4A:
IFSEL 4B:

Ji

J1

J2
J2

J3
J3
J4
J4
J5
J5

J6
J7
J6
J7
J6
J7
J6
J7
J6
J7

Options
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component side (not the solder side) of the component
board is showing.

3. Refer to Figure 1.2. The factory setting of the wire
jumpers J10, J9, and J8 as shown in this Figure is all
OFF. If you are using one of the three mice named above,
these jumpers must be all ON. To set a jumper to the O}
position, unhook the wire from its retaining clip anc
hook it under the retaining clip immmediately to the
left.

4, A small panel holding 7 pairs of connector pins is
situated immediately behind the multipin connector plug
at the position marked J1 on the component board. If you
wish to change the IFSEL number, you must place the twc
bridge connectors over the appropriate pins. In Figure
1.2, the leftmost pair of pins is J1, the rightmost J7
These connectors are factory set to IFSEL 2A. The table
included in Figure 1.2 states which two pairs of pins
have to be bridged for each IFSEL number.

5. Re-assemble the Mouse Interface.

Figure 1.3 shows the group of port addresses belonging tc
each IFSEL number.

IFSEL PORTS
0A 60-67
0B 68-6F
14 70-T7
1B 78-TF
2A 30-37
2B 38-3F
3A BO-B7
3B B8-BF
uA co-CT7
IB C8-CF

Figure 1.3 IFSEL Port Assignments
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SOFTWARE
INTRODUCTION

The Mouse Interface has its own microprocessor and firmware.
This offloads the microprocessor of your NCR DECISION MATE V
to a great extent. The Mouse Interface is capable of
transmitting the position of the mouse up to 4000 times ¢
second, It is possible to define a range of movement ir
terms of Cartesian co-ordinates. In addition to the positior
of the mouse, the status of up to three switches is includec
in the transmission protocol to the computer. A status byte
provides information about function integrity checks an¢
whether the Mouse Interface is ready to accept or transmit
commands and data. In addition, the status byte records
whether an interrupt has been issued.

There are two methods of checking mouse position and switct
status. The first is simply to poll the Mouse Interface for
the appropriate information, The second method is to make
use of interrupts issued by the interface. Normally, this
requires additional hardware in the form of interrupt
controller circuitry. However, if you are using your NCF
DECISION MATE V as an 8-bit system, it is possible tc
utilize certain characteristics of the Z80A microprocessor
in order to create a limited interrupt handling facility.
This is described in the section "Interrupts"”.

p-System software provides support, consisting of a number
of BASIC, FORTRAN, and Pascal routines, for the Mouse
Interface., A description of these routines is included at
the end of this document. This description is ready for
inserting as Chapter 8 of the p-System Plus, Volume 2,
Programming Manual.

The Mouse Interface can, of course, be used with the CP/M
and MS-DOS operating systems, This Part of the document is
intended for programmers who wish to write their own Mouse
Interface driver routines. The most effective results are tc¢
be achieved by programs in assembly language.
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USE OF PORTS

The Mouse Interface uses the first two addresses of the
eight available under an IFSEL number. If the IFSEL number
is 2A (the default setting), then these two ports are 30H
(Port 1) and 31H (Port 2). The significance of these ports
is as follows:

IN Port 1 = Read data from Mouse Interface.
OUT Port 1 - Write data to Mouse Interface.
IN Port 2 = Read the Mouse Interface status byte.
OUT Port 2 =~ Write commands to the Mouse Interface.

POWER-UP CHECK

When you switch on the computer with the Mouse Interface
inserted, the signal which resets the whole system also
initiates the local processor in the Mouse Interface to
execute instructions read from its own read-only memory
(ROM). These instructions include an integrity check of both
the ROM itself and the read/write memory (RAM) on the Mouse
Interface component board. The I/0 ports are then
initialized.

Should the Mouse Interface register a fault in ROM or RAM,
the appropriate bit of the status byte is set. Otherwise
these two bits are set to zero, The following section
includes information about how to read and evaluate the
status byte.

THE STATUS BYTE

Your program can read the status byte by means of an IN
instruction to Port 2 of the two ports used by the Mouse
Interface., Figure 2.1 shows the significance of the
individual bits within this byte.

MOUSE-6



¢ User Information Option:

Bit: 7 6 5 b 3 2 1 0

X INT RAMM RM X X TI&F OFF

Figure 2.1 The status byte

X Indicates that this bit is unused.

INT When this bit is set, the Mouse Interface has issued ar
interrupt and the interrupt line is still active (low).

ROM If this bit is set, there is a fault in the ROM of the
Mouse Interface.

RAM If this bit is set, there is a fault in the RAM of the
Mouse Interface.

IBF Input Buffer Full: when this bit is set, the Mouss
Interface is busy. Your program should wait until this
bit is reset before transmitting commands or data t¢
the Mouse Interface.

OBF Output Buffer Full: when this bit is set, one byte ol
data is available for reading by the processor of your
NCR DECISION MATE V. Your program should not attempt tc
read data while this bit is zero.

COMMANDS AND PARAMETERS

This section consists of a summary of the commands
recognized by the microprocessor of the Mouse Interface. !
number of these commands require subsequent parameters,
either to be transmitted to or read from the Mouse¢
Interface.

NOTE: After issuing a command entailing parameters, it is
important to complete all parameters formall)
detailed for that command. Therefore, do not
terminate prematurely the parameter sequence of &
command by transmitting a further command.

Remember that all commands are transmitted to the Mouse
Interface via Port 2, parameters (data) via Port 1
Parameters are read from the Mouse Interface via Port 1.
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The following default values are automatically set by the
Mouse Interface upon switching on. They remain in force
until changed by your program, or, in the case of the
current mouse position, by movement of the mouse itself.

XMAX: maximum range in the X (horizontal) direction 640

YMAX: maximum range in the Y (vertical) direction 400
XMIN: minimum range in the X direction 0
YMIN: minimum range in the Y direction 0

X and Y coordinates of the current mouse position, both 0
All interrupts disabled.

The summary of commands and parameters follows. The
hexadecimal value for the OUT instruction via Port 2 two is
given for each command, together with a description of its
purpose and any ensuing parameters, Negative values are
represented as two's complement.

00 Read absolute position of mouse

01

Sequence of parameters subsequently read:

X co-ordinate, low byte
X co-ordinate, high byte
Y co~ordinate, low byte
Y co-ordinate, high byte
Switch status byte (see below)

The absolute position refers to movement of the mouse
(within the delimited range) since the starting position
of the mouse was last set (initially set at switching on
to 0,0; can be subsequently set by command 0u4).

Enable interrupt issued when mouse is moved

No parameters.

At the same time, this command disables the switch
interrupt.

02 Disable all interrupts

No parameters.

03 Reset the interrupt line and INT bit (status byte)

No parameters.
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o4

05

06

07

08

09

Set logical mouse position
Sequence of parameters transmitted to the interface:

X co-ordinate, low byte
X co-ordinate, high byte
Y co-ordinate, low byte
Y co-ordinate, high byte

If the position thus set is outside the delimited range
(see commands 05 and 0A), that range does not apply.

Set maximum X and Y values the mouse can attain.
Sequence of parameters transmitted to the interface:

XMAX, low byte
XMAX, high byte
YMAX, low byte
YMAX, high byte

The relation between the X/Y co-ordinates computed by the
Mouse Interface and the actual distance covered by the
mouse varies according to the type of mouse being used
The default settings (XMAX = 640, YMAX = U400) corresponc
to practicable ranges for using a mouse on a desk top.

Enable switch interrupt

No parameters.,

At the same time, this command disables the mouse
movement interrupt.

Enable both the mouse movement and the switch interrupt.
No parameters.

Perform a ROM check
No parameters.
This is the same check as is performed at switching on.

Read the relative position of the mouse

Parameters as for command 00.

The relative position of the mouse refers to movement in
the X and Y directions since the mouse position was last
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read. (The absolute position refers to movement from the
starting position.)

OA Set the minimum X and Y values the mouse can attain
Sequence of parameters to be transmitted to the Mouse
Interface:

XMIN, low byte
XMIN, high byte
YMIN, low byte
YMIN, high byte

NOTE: Absolute and relative position are stored in the
same set of internal registers, This means that a
program cannot read both the absolute and the
relative mouse position., If this facility is
required, you should consider storing a position
required for later reference in an area in your
program,., You can then write this position back to
the Real-Time-Clock (Command 04) at an appropriate
point in your program.

The Mouse Interface can handle up to three switches on the
mouse. The leftmost switch is designated S1, the rightmost
S2, and the centre switch, if present on the mouse, S3. The
switch status byte (command 00) uses bit 0 to record the
status of S1; bit 1 is used for S2, and bit 2 for S3. In
each case, the bit is set when the appropriate switch is in
the depressed condition, otherwise the bit is zero. The five
most significant bits of the switch status byte are unused.

INTERRUPTS

This section is intended for specialist applications of the
Mouse Interface, for which the use of interrupts is
required., Assuming that both interrupts are enabled, the
Mouse Interface issues an interrupt whenever the mouse is
moved, and whenever any one of the switches changes state
(ON to OFF, or OFF to ON).
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CAUTION: The setting up of interrupt facilities beyon
that of software sampling of the interrupt bit in th.
status byte requires knowledge of and experience i1
dealing with semiconductor components and circuitry. Ii
addition, you should consult the Hardware volume of thi
System Technical Manual for the NCR DECISION MATE V.

If you are using the 16=bit version of the processor for th
NCR DECISION MATE V, you will require interrupt controlle:
¢circuitry, in addition to access to the interrupt line oi
the computer bus system.

The 8-bit processor (Z80A) has a characteristic which offer:
a limited interrupt handling facility with a minimum o!
hardware overhead, namely the Interrupt Mode 1. When thi:
interrupt mode is set (Instruction: IM 1 / Opcode: ED 56)
the setting of an interrupt (interrupt line goes low) force:
the transfer of program control to the hexadecimal addres:
38. The CP/M-80 operating system contains at this address ai
unconditional jump to the DDT utility. This address is use
when a breakpoint is encountered during the testing of :
program. If use of the DDT is not required, it is possible¢
to write a different jump instruction to address 38H. Thi:
jump instruction can pass program control to your owi
interrupt service routine.

MOUSE=~"
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(This is the description of the Mouse unit of the p-SystemTM,
Please insert it in the manual UCSD p-System, Programming,
chapter 8)

p—Syst:emTM is a trademark of Softech Microsystems, Inc., and
is used pursued to a license granted by Softech Microsystems,

Inc.



MOUSE

Introduction

The following is a descnptuon of the procedures you can use
with the p—System to work with your mouse.

The software you need for using the Mouse interface anc
working with the Mouse in the p-System TM js contained in the
MOUSE.CODE file. If you have a Runtime System
MOUSE.CODE is incorporated in your SYSTEM.LIBRARY. If
you have a Plus System, you have to insert this code in your
SYSTEM.LIBRARY, in any of slots @ through 15. Chapter 6,
utility 'LIBRARY' in the 'UCSD p-System, Programming' Manual
describes how this is done.

The interface part of the Mouse unit affords access to the
following procedures:

GMOUS: gives the status of the Mouse switches anc
Mouse position. This procedure supplies the
absolute position (x and y coordinates) of the
Mouse and the status of the switch(es) (up
3). Use all three switch variables, even ii
your Mouse has only one or two switches.

X,Y: absolute x and y coordinates

SW1,5W2,SW3: status of the Mouse switches (1 = pressed, ¢
= not pressed or not existent)

SETPOS: sets the logical position of the Mouse.
X,Y: New x and y coordinates for the Mouse
position.

Note: Use this option to set a new position for the Mouse
If you require no direct correlation between the physica
position of the Mouse and its program position, you can reset
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the logical Mouse position by means of SETPOS.

SETMAX: sets maximum values for the Mouse position.
Sets the maximum x and y values the Mouse
can attain (default: x=640, y=400).

XMAX,YMAX: are maximum values for the x and vy
coordinates

For SETPOS note that the initial Mouse position is x=0, y=0.
The Mouse can move within the area delimitated by x=0, y=0
and the values set in SETMAX.

Pascal Procedures

To use the Mouse procedures in a Pascal program, declare
USES MOUSE;

The first lines of the respective procedures have the following
forms:

GMOUS
PROCEDURE GMOUS
(VAR SW3, SW2, SW1, Y, X: INTEGER)

SETPOS

PROCEDURE SETPOS (X,Y: INTEGER)

SETMAX
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PROCEDURE SETMAX (XMAX,YMAX: INTEGER)

Example

Here is an example for the use of the Mouse procedures in
Pascal.

In the first part of the main program, the maximum Mouse
position is set by means of the X and Y coordinates; and
the present Mouse position is set to zero. In the second
part of the main program, the variables are collected and
displayed on the screen. SW1, SW2, and SW3 designate the
switches on the Mouse (here the HAWLEY MARK II Mouse),
which can be on or off. X is the Mouse position on the X
coordinate, Y the Mouse position on the Y coordinate.

{ EXAMPLE MOUSE PROGRAM PASCAL }
PROGRAM MOUSETP;
USES MOUSE;
VAR SW1,SW2,SW3,X,Y,X#,Y6,XM,YM: INTEGER; C:CHAR;

PROCEDURE FIN(VAR C:CHAR);
{ PROMPT FOR FINISH }
BEGIN
GOTOXY(6,18) ;
WRITE(' DO YOU WANT TO FINISH? Y/N ');
READLN(C) ;
END;

BEGIN
{ CLEAR SCREEN, CURSOR INVISIBLE }
WRITELN(CHR(27) ,'€0',CHR(27) ,CHR(69));

WRITELN(' Fhkkkk MOUSE EXAMPLE PA S CAL *kkxEkL) .
GOTOXY (8,16) ;
WRITELN(' TO STOP PRESS SWITCH 1 ');



{ SET MAXIMUM }
XM:=10000;
YM:=10000;
SETMAX (XM, YM) ;

{ SET START POSITION }
X0:=0;
Y0:=0;
SETPOS (X8,Y0) ;

C:='N";

{ LOOP MOUSE ACTIONS }
REPEAT
GMOUS (SW3 ,5W2,SW1,Y,X) ;
GOTOXY (0,4) ;

WRITELN('  X=',X:6,' Y=",Y:6);
GOTOXY(8,6) ; }
WRITELN('  SWITCH 1:',SWl,' SWITCH 3:',SW3,' SWITCH 2:',SW2);

GOTOXY (0,18) ;
{ SET OR CLEAR PROMPT FOR FINISH DEPENDING ON SWl }
IF SWl=1 THEN FIN(C)
ELSE WRITE(CHR(27),'L');
UNTIL C in ['y','Y'];
{ CURSOR VISIBLE }

WRITE(CHR(27),'€1")
END.



s MOUSE

Fortran Procedures
To use the Mouse procedures in a Fortran program, declare

SUSES MOUSE

The subroutine and parameter definition can be found below:

GMOUS
SUBROUTINE GMOUS(SW3,SW2,SW1,Y,X)
INTEGER SW1, SW2, SW3, ¥, X
SETPOS
SUBROUTINE SETPOS (X,Y)
INTEGER X,Y
SETMAX

SUBROUTINE SETMAX (XMAX,YMAX)
INTEGER XMAX,YMAX

Example

Here is an example for the use of the Mouse procedures in
FORTRAN.,

In the line starting with 1, the maximum Mouse position is
set by means of the X and Y coordinates. In the line
starting with 2, the present Mouse position is set to =zero.
In the line starting with 18, SW1, SW2, and SW3 designate
the switches on the Mouse (here the HAWLEY MARK II
Mouse), which can be on or off. X is the Mouse position
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on the X coordinate; y the Mouse position on the Y
coordinate.

Then the program collects the values and displays them on
the screen.

C
C MOUSE EXAMPLE PROGRAM FOR FORTRAN
C
$USES MOUSE

PROGRAM MOUSTF

INTEGER SW1,SW2,SW3,X,Y,X6,Y0,XM,YM
CHARACTER C

C CLEAR SCREEN, CURSOR INVISIBLE
WRITE(*,' (AAAA)') CHAR(27),'@0',CHAR(27),'E’

WRITE(*,260)
200 FORMAT (4X, ' **x*x %« MOUSE EXAMPLE FORTRAN *akkkkt)
C SCREEN POSITION LINE 16 COLUMN @

WRITE(*,' (AA\)') CHAR(27),'Y0d '

WRITE(*,'(A)") ' TO STOP PRESS SWITCH 1 '

C SET MOUSE MAX VAL
XM=10000
YM=108000

1 CALL SETMAX (XM,YM)

C SET MOUSE POSITION
X=0
Y=0

2 CALL SETPOS(X,Y)

C='N"'
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300
160

1000

MOUSE

LOOP MOUSE ACTIONS
DO 1680 1=0,8,0 ]

CALL GMOUS (SW3,SW2,SW1,Y,X)
WRITE (*,'(AA\)') CHAR(27),'Y$ '
SCREEN POSITION LINE 4, COLUMN 8
WRITE(*,300) X,Y

FORMAT (' =',16," Y=',16//)
WRITE(*,108) SW1,SW3,SW2
FORMAT (' SWITCHl1:',Il1,'  SWITCH3:',Il,'  SWITCH2:',Il)

SCREEN POSITION LINE 18, COLUMN @
WRITE(*,'(AR\)') CHAR(27),'Y2 '

SET OR RESET PROMPT FOR FINISH DEPENDING ON SWl1
IF (SW1l .EQ. 1) THEN

CALL FIN(C)

ELSE

WRITE (*,'(AA\)') CHAR(27),'L'

ENDIF

IF ((C .EQ. 'Y') .OR. (C .EQ. 'y')) THEN
I=1

ENDIF

CONTINUE

CURSOR VISIBLE
WRITE(*,'(AA)') CHAR(27),'@1l’
END

SUBROUTINE FIN (C)
PROMPT FOR FINISH
CHARACTER C

WRITE(*,'(A\)") ' DO YOU WANT TO FINISH? Y/N !
READ(*,'(al)') C

RETURN

END



BASIC Interface

To use the Mouse procedures in a BASIC program, declare

USES MOUSE

The subroutine and parameter definition can be found below:

GMOUS
SUB GMOUS(SW3,SW2,SW1,Y,X)
INTEGER SW1, SW2, SW3, Y, X
SETPOS
SUB SETPOS (X,Y)
INTEGER X,Y
SETMAX

SUB SETMAX (XMAX,YMAX)
INTEGER XMAX,YMAX

Example

Here is an example for the use of the Mouse procedures ir
BASIC.

In the line starting with 10, the maximum Mouse position it
set by means of the X and Y coordinates. In the line
starting with 20, the present Mouse position is set to zero.
In the line of the main program starting with 100, the
varables are collected and displayed on the screen.
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MOUS

SWl, SW2, and SW3 designate the switches on the Mous
(here the HAWLEY MARK II Mouse), which can be on ¢
off. X is the Mouse position on the X coordinate; y tt
Mouse position on the Y coordinate.

REM

REM MOUSE TEST PROGRAM B A S I C
REM

USES MOUSE

INTEGER SW1,SW2,SW3,X,Y,X0,Y8,XM,YM
DIM C$*1

SUB FIN (C$)

REM PROMPT FOR FINISH

INPUT AT (19,1)" DO YOU WANT TO FINISH? ¥Y/N ":C$
SUBEND

REM CLEAR SCREEN, CURSOR INVISIBLE
DISPLAY ERASE ALL:CHRS$(27);"e@"

DISPLAY AT (2,1): " Khkxdk M OUSE EXAMPLE BASIC Ahkkk
DISPLAY AT (17,1):" TO STOP PRESS SWITCH 1 "

REM SET MOUSE MAX VAL
XM=10008
YM=10000

10 CALL SETMAX(XM,YM)

REM SET MOUSE POSITION
X0=0
YO=0

20 CALL SETPOS(X9,Y0)

C$="N"

REM LOOP MOUSE ACTION
FOR I=@ TO @ STEP 0
180 CALL GMOUS(SW3,SW2,SW1,Y,X)
DISPLAY AT(5,1) USING " X=#$324% Y=#F$¥44":X,Y
DISPLAY AT(7,1):" SWITCH 1:";SW1;" SWITCH 3:";SW3;" SWITCH 2:";S

REM SET OR CLEAR PROMPT FOR FINISH DEPENDING ON SWl
IF SWl=1 THEN CALL FIN(CS$) ELSE DISPLAY AT (19,1):CHR$(27);"L";

IF C$="Y" OR C$="y" THEN I=1
NEXT I

1000 REM CURSOR VISIBLE
DISPLAY AT (1,1):CHRS$(27);"€1"
END
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KIT INSTALLATION
for
MEMORY EXPANSION
(x202-v001)

The attached pages provide information for installing this
kit into an NCR DECISION MATE V. These pages should be filed
in your NCR DECISION MATE V User Information Manual.
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— User Information Option

KIT INSTALLATION

MEMORY EXPANSION
(X202-v001)

1. Install this kit into slot 1 at the rear of the NCR
DECISION MATE V.,

NOTE: No other slot position may be used for this kit.

You have now increased the memory capacity of your system to
256 Kilobytes.

/

/
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IMPORTANT INFORMATION
FOR MS-DOS USERS WITH 256 KB MEMORY

Do not use the /HIGH switch when linking a program with MS-
LINK on systems with 256 KB memory. (The switch can never be
used with PASCAL and FORTRAN programs, regardless of mem-
ory size.) While MS-LINK performs successfully, the computer
“goes down” when MS-DOS attempts to load the .EXE program
into memory.

If using interpretive BASIC, you can store a subroutine in high
memory, but you should only use this technique if you are fa-
miliar with debugger:

. Debug subroutine

. Move subroutine to higher memory

. Record register values (segment address of subroutine)
. Load BASIC

. Load BASIC program

. Change DEF SEG to refer to subroutine

. Save subroutine (BSAVE)

0O

Finally, use the following sequence in programs that compute the
size of the user area. This sequence ensures a successful program
load.

1. Load the application program.

2. Save segment address of program (in CS).

3. Issue the System Call, “Modify allocated memory block’:
move CS to ES

move length of program to BX

move 4AH to AH

INT 21H

4. Issue the System Call “Allocate memory’’:
e move FFFFH to BX
* move 48H to AH
e INT 21H

5. Multiply the contents of BX by 16 to determine the size of
the user area.

(For detailed information see the MS-DOS Programmer’s Manual,
“System Calls’’ chapter.)
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BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGI

NCR DECISION MATE V

SPEICHERERWEITERUNG
(K202-v001)

Die beiliegende Seite erkldrt Ihnen, wie Sie diese Lei
stungserweiterung an Ihren NCR DECISION MATE V anschlieB¢
konnen. Bitte ordnen Sie diese Beschreibung in Ihre Bedice
nungsanleitung fiir den NCR DECISION MATE V ein.
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NCR ist stédndig bemiiht, die Produkte im Zuge der Entwicklung
von Technologie, Bauteilen, Soft- und Firmware dem neuesten
Stand anzupassen. NCR behdlt sich deshalb das Recht vor,
Spezifikationen ohne vorherige Ankiindigung zu &#ndern.

Nicht alle hier beschriebenen Leistungen werden von NCR in
allen Teilen der Welt vertrieben. Ndhere Informationen be-
ziiglich eventueller Einschréinkungen oder Erweiterungen sowie
den aktuellen Stand erfahren Sie von Ihrem Hédndler oder der
nidchstgelegenen NCR-Geschidftsstelle.



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE

SPEICHERERWEITERUNG
(x202-V001)

Setzen Sie dieses Erweiterungsmodul in die dafiir vorgesehen
Steckfassung 1 an der Riickseite Ihres NCR DECISION MATE
ein.

Beachten Sie bitte, daB diese Erweiterung in keine ander
Steckfassung gesteckt werden darf.

/

/

Sie haben damit die Speicherkapazitédt Thres NCR DECISIO!
MATE V auf 256 Kilobyte erweitert.
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WICHTIGER HINWEIS
FUR DIE BENUTZUNG VON MS-DOS MIT 256KB-SPEICHER

Wenn Ihr System einen 256 KB-Speicher beinhaltet, sollten Sie bei
Verwendung des MS-LINK-Dienstprogramms die /HIGH-Option
nicht benutzen. (Diese Option kann ohnehin mit PASCAL- und
FORTRAN-Programmen unabhéngig von der verfiigbaren Spei-
chergr6Be nicht benutzt werden.) Der MS-LINK-Vorgang wird
wie iiblich durchgefiihrt. Sobald MS-DOS aber versucht, das
maschinenausfiihrbare .EXE-Programm in den Speicher zu laden,
ist ein Neubetitigen des Netzschalters am Computer erforderlich.

Es ist moglich, ein Unterprogramm, das vom BASIC-Interpreter
iibersetzt werden soll, in den oberen Bereich des Speichers zu
laden. Dies ist aber nur dann zu empfehlen, wenn Sie bereits mit
der Funktionsweise der Programm-Testhiife (debugger) vertraut
sind:

1. Vergewissern Sie sich, daB Ihr Unterprogramm keine Fehler
enthilt.

2. Ubertragen Sie das Unterprogrammm in den oberen Speicher-
bereich.

. Notieren Sie die neue Segmentadresse entsprechend der neuen
Anfangsadresse des Unterprogramms.

. Laden Sie den BASIC-Interpreter.

. Laden Sie das BASIC-Programm.

. Andern Sie die DEF SEG-Instruktion, damit sie auf die neue
Anfangsadresse zeigt.

7. Ubertragen Sie das Unterprogramm auf Platte (BSAVE).

o

(o 1

Die nachstehende Erlduterung sollten Sie lesen, wenn Sie Pro-
gramme einsetzen wollen, die die Grofe des Benutzerbereichs
berechnen. Die folgenden Anweisungen sorgen dafiir, dal das Pro-
gramm einwandfrei geladen wird.

1. Laden Sie das Anwender-Programm.

2. Kopieren Sie den Inhalt von CS (Segmentadresse des Pro-
gramms) in eine Speicherstelle (2 Byte), wo er nicht versehen-
tlich geloscht werden kann.

3. Rufen Sie die System-Funktion “Modify allocated memory
block’ auf, indem Sie folgende Anweisungen ausfiihren:

e Ubertragen Sie den Inhalt von CS in ES
¢ Laden Sie BX mit der Linge des Programms



* Laden Sie das AH-Register mit 4AH
e INT 21H

4. Rufen Sie die System-Funktion “Allocate memory” auf,
indem Sie folgende Anweisungen ausfiihren:
* Laden Sie BX mit FFFFH
e Laden Sie das AH-Register mit 48H
» INT 21H

5. Multiplizieren Sie den Inhalt von BX mit 16, um die Groe
des Benutzerbereichs zu berechnen.

(Das Kapitel “System Calls” im MS-DOS “Programmer’s Manual”
enthilt eine ausfiihrliche Beschreibung der hier benutzten System-
Funktionen.
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