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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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For example 
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Figure 1.1 System overview
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SYSTEM TECHNICAL MANUAL SYSTEM OVER VIEW

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, 
is 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 128 K bytes
•  K202 increases memory capacity from 64K to 256Kbytes
•  K208 increases memory capacity from 64K to 512Kbytes

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:

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

Built into the modem 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 
I/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.

1-5



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:

3 2 7 3  -  x x x x  -  x x  x x

Language code 

Power code 

Sub model 

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 Model 01 8-bit Proc./12" CRT Monochrome
11 8 /1 6-bit Proc./12 "  CRT Monochrome
12 8 /1 6-bit Proc./12" CRT Color

Sub-Model 01 One 5 1 /4 "  Flex 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 60 120 V, 50/60 Hz
65 220 V, 5 0 /6 0 Hz
70 100V, 5 0 /6 0 Hz
74 230 V, 5 0 /6 0 Hz
75 240 V, 5 0 /60 Hz

Language Code 00 US English
01 International English
02 UK English
03 Spanish
04 Portuguese
05 French
06 German
07 Dutch
08 Flemish
09 Swedish
10 Danish
11 Norwegian
12 Italian
13 Greek
14 Yugoslavian
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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K it Number Description

3273-K012* Integrated 10 MB Winchester disk (CAP)
3273-K018 Second flexib le disk upgrade (DIN)
3273-K019 Second flexib le disk upgrade (CAP)
3273-K090 Integrated 10 MB Winchester disk (DIN)
3273-K200 64 to 128KB memory upgrade
3273-K202 64 to 256KB memory upgrade
3273-K208 64 to 512KB memory upgrade
3273-K210 Centronics parallel l/F  & cable
3273-K211 RS-232C serial l/F  & modem cable
3273-K212 RS-232C serial l/F  & printer cable
3273-K213 RS-232-C serial l/F  & p lotter cable
3273-K214 Blank interface adapter & bus connector
3273-K217 5 blank interface adapters bus connectors
3273-K218 25 blank interface adapters bus connectors
3273-K219 Integrated modem
3273-K220 Diagnostic module
3273-K230 Dual 8 /1 6-bit processor upgrade (internal)
3273-K231 Dual 8 /1 6-bit processor upgrade (external)
3273-K240 T ilt mechanism
3273-K600 NCR OM NINET transporter

* Not yet released but shown fo r 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 - 9 5 °F) at 500 metres 
(derated 3.3°C per 1000 metres)

Temperature Change 10°C (50°F) per hour

Relative Hum idity 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  1 20°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) 
7 5 -8 0 0 3

Germany X-Ray Emission Regulations
It 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.

•  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 tp i

Transfer Rate: 5Mbits/sec.

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

M otor Start Time: 15 sec.

Encoding M ethod: MFM

Sectoring: Soft

Host Interface: 8 b it bi-directional 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 256Kbytes, 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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I/O 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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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

Controller board bus connector (JZ 1̂ S )

Figure 2.2 Bus connector



a c

+5 V 1 +5 V
2 + 12 V

RESET/ 3 RESET IN /
IOW/ 4 I OR/
ME MW/ 5 ME M R/
BD1 6 BDO
BD3 7 BD2
BD5 8 BD4
BD7 9 BD6
READY DMA 10 A B TR I/
EOP/ 11
IN TAC K/ 12 IFSEL 4/
AUTO / 13 D IR /
TH O LD / 14 HLDA
PCLK/ 15 CLK1
LGRD 16 TR AM D /
BA19 17 BA 18
BA 17 18 BA16
BA15 19 BA14
BA13 20 BA12
B A 11 21 BA10
BA9 22 BA8
BA7 23 BA6
BA5 24 BA4
BA3 25 BA2
BA1 26 BAO
IFSEL3/ 27 IFSEL2/
IFSEL1/ 28 IFSELO/
DRQ1 29 DRQO
DACK1/ 30 DACKO/
W AIT / 31 I NT/
LGRD 32 LGRD

Figure 2.3 Bus (J2-J6) pin assignments

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:

•  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).
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

The power requirements for the I/O bus plugs are:
•  For each peripheral plug + 5V ± 5% max. Current 0.5A

+12V ± 5% max. Current 0.1 A or
•  For all plugs (J l, J2, J2A, J3, J4, J5, J6, J7 and J7A)

+ 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 V[j = 2.4 to 5.5 Volts
•  Input/Output LOW-Voltage Vl = -0.5 to 0.8 Volts

Timing charts are provided in Figures 2.4 to 2.8.
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I/O
 Signals

The signals for the NCR DECISION MATE V I/O bus are defined 
in Figure 2.9. The distribution of the signals is shown in Figure 
2

.10
.



Figure 2.9 
I/O

 signals (1 o
f 5)

P in Pin I /O Descrip tion D C  Characteristics
N am e N um ber D river or Receiver R e

qu irem ents o f each 
Peripheral

+ 5 a1 _ + 5 V  Supply
c1 — I m ax. =  0 .5 A

+12 c2 - + 1 2 V  Supply I m ax. = 0.1 A

LG  R D c16 _
a 32 — Logic ground
c32

BDO c6 I/O Data-Bus lines (8 -b it) b id irectiona l, active high D river: l |_ > 2 m A

BD1 a6 I/O or I l >  1 .6 m  A

B D 2 c7 I/O Bus-Driver to  peripheral BUS (L S 2 4 5 ) , 
au tom atic  d irec tio n .

by V  l < 0 .4 5 V

B D 3 a7 I/O l|- |> -0 .2 m A

B D 4 c8 I/O S w itch by IF S E L  (I/O -R e a d ). N orm al o u tp u t. Receiver: l[_ < -0 .2 m A

B D 5 a8 I/O l(- l< 2 0 p A

B D 6 c9 I/O D irection can be changed by D IR /  signal.

B D 7 a9 I/O Typ ica l IC 's in the interfaces are 7 4 L S 2 4 5  or 
Port 8 2 5 5 .

S
Y

S
T

E
M

 T
E

C
H

N
IC

A
L

 M
A

N
U

A
L

 
H

A
 R

D
W

A
 R

E
 D

E
S

C
R

IP
T

IO
N

2-11



Figure 2.9 
I/O

 signals (2 o
f 5)

Pin Pin I/O Description DC Characteristics
Name Number Driver or Receiver Re-

quirements o f each 
Peripheral

BAO c26 0 Buffered 20-bit Address Bus Receiver: l|_<-1.2m A

0 l(-l<60uA

0 Range to  1MB Normal output, active high Spec. Operation

0 Driver: (Only Tristate)

0 Tri-State possible w ith  A B TR I/s igna l. I |_>24mA

BA19 a17 0 l|-l> -10m A

IOW/ a4 0 I/O WRITE Receiver: I L <-1.2m A

IO R/ c4 0 I/O  READ _ . . .Processor control lines. l|-l<60uA

active low. 
Tri-state possible

Special Operation

ME MW/ a5 0 MEMORY WRITE Driver: l|_>24mA

MEMR/ c5 0 MEMORY READ (Only l(-)> -5m A 
Tristate)

RESET/ a3 0 System Reset O utput, active low. Receiver: I (_<-0.4mA

I h < 2 0 uA
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Figure 2.9 
I/O

 signals (3 o
f 5)

Pin
Name

Pin
Number

I/O Description DC Characteristics 
Driver or Receiver Re
quirements o f each 
Peripheral

RESET IN / c3 1 RESET IN / is an active low signal, which is 
used to general system RESET. Internal is 
a RC circu it and a Schm itt trigger input. A 
RESET is possible fo r example by a switch 
to G R D .

Driver open collector 
1 |_>40mA

Short protection

A B T R I/ c10 1 Address Bus Tri-state, active low signal. Driver only open 
collector l[_>8mA

READY DMA a10 0 Ready Signal from  the memory controller 
(XACK), active high.

Receiver: l|_<-1m A 

I(-I<50uA

DIR / c13 1 Direction o f the databus driver. Low signal 
change to input.

Driver open collector 
I L>8m A

TH O LD / a14 1 Test Hold. External request to  set the Z80 
in hold state.

Driver open collector 
I [_>8mA

HLDA c14 0 Hold Acknowledge. A  response from  Z80 
processor. The Z80 processor is in hold 
state, active high.

Receiver: l|_<-0.8m A 

I h <40uA

PCLK/ a15 0 Processor-Clock: Inverse signal o f the pro
cessor lock (Z80) w ith  a frequency o f 4MHz.

Receiver: l|_< -0 .8m A  

l|-)<40uA

SYSTEM TECHNICAL MANUAL 
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Figure 2.9 
I/O

 signals (4 of 5)

Pin
Name

Pin
Number

I/O Description DC Characteristics 
Driver or Receiver Re
quirements o f each 
Peripheral

C LK1/ c15 0 Clock ou tpu t 1 MHz. I l <  -0.8mA 

I h < 4 0 uA

TR A M D / c16 I Test RAM-Disable. For external ROM or RAM 
extension. Switching w ith  the system RAM. 
The RAM outpu t w ill be disabled. Used by the 
Diagnostic module. The signal is active low.

Driver on ly , open 
collector l|_>8m A

I N T / c31 I INTERRUPT. In terrupt fo r Z80, active low. Driver on ly , open 
collector I (_> 8mA

IN TA C K / a12 0 INTERRUPT ACKNOWLEDGE from  the Z80 
Processor, active low.

Receiver: li_<-1 .2m A 

I|-I<60uA

W A IT / a31 I W A IT / set the Z80, 8088, and DMA controller 
in Wait-State (not ready), active low

Driver on ly, open 
collector l|_>8m A

DRQO c29 1 DMA-Request fo r Channel 0, active high Driver only Tristate

DRQ1 a 29 1 DMA Request fo r Channel 1, active high. 
Asynchronous channel request inputs are used 
by peripherals to  request DMA service.

I h >  -2mA 

I i_>2mA

DACKO/ c30 0 DMA-Acknowledge Channel 0, active low. Receiver: l[_<-0.5m A

DACK1 / a 30 0 DMA-Acknowledge Channel 1, active low. These 
lines indicate an active DMA channel.

IH < 2 0 uA

2
-1
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Figure 2.9 
I/O

 signals (5 of 5)

Pin
Name

Pin
Number

I/O Description DC Characteristics 
Driver or Receiver Re
quirements o f each 
Peripheral

EOP / a11 I/O End o f Process-EOP signals that DMA service has 
been completed. Also inpu t active low.

For details 8237A-5 Spec.

Receiver: 11_<-0.4mA 

lH <20uA

only fo r 3 Peripherals 
Driver open Collector

I |_>5mA

IFSELO/ c28 0 Interface select 0 to  4, active low. Receiver:

IFSEL1/ a28 0 The Interface does not need own address 
decoder.

I l <  -0.8mA 

Ih < 4 0 uA
IFSE L2/ c27 0 The Select o f the I/O ports in the peripherals
IFSEL3/ a27 0 is made by any IFSEL and BA3 (BA3/).
IFSEL4/ c12 0 (10 Peripherals). Autom atic change o f the data 

bus d irection. This change is not possible while 
a DMA function is being performed.

A U TO / a13 Change peripheral from  board type 1 to  board 
type 2. Not connected on board type 1.

Receiver: l|_< 1.2mA

I h  <  60/uA

Pull-up resistor 
1-10 Kohm to  +5V

2
-1

5
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Figure 2.10 
S

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

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.

Pin assignments P114 Pin assignments P113

Figure 2.12 Graphic controller connections

The graphics controller board for color systems has a memory 
capacity of 96Kbytes, 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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In the graphics mode the characteristics are:
•  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 FF000-FFFFF
Start address after Reset FFFFO
Jump to start point of the operating system
Jump to start point of the operating system Level 0 diagnostic
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Figure 2.13 16-bit processor tim ing

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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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

2-21



The power supply is capable of operating with the following ac 
power sources.

Frequency Nominal Voltage Range
100 9 0 -1 0 7
120 1 0 4 -1 2 7

49 to 61 Hz 220 1 9 8 -2 3 5
230 207 -  246
240 2 1 6 -2 5 7

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 
+18V to +35V

+ 5.1V± 3% 
+12.2V+ 3%

10.0 A 
3.2 A

< 50mVpp
< 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 
+18V to +35V

+ 5.1V± 3% 
+12.2V+ 3%

13.0 A 
4.1 A

< 50mVpp
< 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 Max. Current Ripple
107V±2V 0.5 A <400mVpp
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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 120 Vac
•  For a power source with a nominal voltage of 22QVac
•  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
74* 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.

2-23



Figure 2.15 Transformer connections

FLEXIBLE DISKDRIVES

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

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

+12V +5% Typical 0.25 A max. OS A <200 mVpp

Max. power dissipation: less than 10W.

Figure 2.16 Power requirements
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Capacity (double-sided, double density)
unformatted 500 Kbytes
Formatted (CP/M) 320 Kbytes
Formatted (MS-DOS) 360 Kbytes

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

M otor start time <400 msec
Head movement (track to  track) < 6  msec

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.

R EADY/ 34 33 GRD
SIDESEL/ 32 31 GRD
R D D A TA / 30 29 GRD
WRPROT/ 28 27 GRD
TR A C K 0/ 26 25 GRD
WREN / 24 23 GRD
W R D ATA/ 22 21 GRD
STEP/ 20 19 GRD
D IR / 18 17 GRD
MOTORON/ 16 15 GRD

14 13 GRD
SEL1/ 12 11 GRD
SE L0/ 10 9 GRD
IN D EX / 8 7 GRD

6 5 GRD
4 3 GRD

H D LO AD / 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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IndexActive 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 0.8m s. 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 0.25ms. 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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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 10 Mbytes. 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% 

+ 5V ±5%

1.6 A  typ ica l, 3.5 A  max. 

1.1 A  typ ica l, 1.7 A max.

>50m V pp

> 50m V pp

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

M otor start time 15 sec
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 2 l
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 0 through 3. 
When both Head Select lines are false, head 0 will be selected.
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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 jisec. 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 1-4
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 (+MFM Write Data 
more negative than -MFM Write Data) by the host system 
when in a read mode.

To ensure data integrity at ti 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 0
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:

• 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.

• 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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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

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.

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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Figure 2.24 Keyboard layouts (1 of 2)
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ITALIAN

Figure 2.24 Keyboard layouts (2 of 2)
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SWISS GERMAN

SWISS-FRENCH

AUSTRALIAN ( PRELIMINARY )

Figure 2.25 Keyboard layouts (1 o f 2)
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CANADIAN (BILINGUAL -  PRELIMINARY )

SOUTH AFRICAN

PORTUGUESE

YUGOSLAVIAN

Figure 2.25 Keyboard layouts (2 of 2)

2-36



SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

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

Width 429 mm (16.9 in.)
Height 38 mm ( 1.5 in.)
Depth 216 mm ( 8.5 in.)
Weight 2 kg ( 4.4 lb.)

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. 3m A
Logic level '0 ' 0 to 0.5 Vdc at max. 30m A

Figure 2.27 Keyboard voltage requirements

J1 0 9
Pin Function C olo r

K eyboard  

PCB (T B 1)

1 Logic Gnd black 4
2 Frame Gnd shield 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

1 Col 10
2 Col 9
3 Col 11
4 Col 12
5 Log. Gnd
6 Col 4
7 +5V
8 Row 4
9 Reserved

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

C5 67 9
C5 w ith Sh ift 47 G
C5 w ith Capital Mode 47 G
C5 w ith Capital Mode and Shift 67 9
C5 w ith Control 17

Figure 2.30 Keycode example

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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A5 20 20 20 20 20 20 20 20 20 20 20 20

A 50 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 2E 2E - 2E 2E - 2E 2E - 2E 2E -

B99

BO 5C 7C 1C 5C 7C 1C 3C 3E - 3C 3E -

B1 7A 5A 1A 7A 5A 1A 7A 5A 1A 79 59 19

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

B5 62 42 02 62 42 02 62 42 02 62 42 02

B6 6E 4E 0E 6E 4E OE 6E 4E OE 6E 4E OE

B7 6D 4D 0D 6D 4D OD 6D 4D OD 6D 4D OD

B8 2C 3C - 2C 3C - 2C 3B - 2C 3B -

B9 2E 3E - 2E 3E - 2E 3A - 2E 3A -

B10 2F 3F - 2F 3F - 2D 5F 1 F 20 5F 1F

B11 -

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 98 88 88 98 88 88 98 88 88 98

CO -

C1 61 41 01 61 41 01 61 41 01 61 41 01

C2 73 53 11 73 53 13 73 53 13 73 53 13

Figure 2.32 Version 1 key-switch codes (1 of 8)
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C3 64 44 04 64 44 04 64 44 04 64 44 04

C4 66 46 06 66 46 06 66 46 06 66 46 06

C5 67 47 07 67 47 07 67 47 07 67 47 07

C6 68 48 08 68 48 08 68 48 08 68 48 08

C7 6A 4A 0A 6A 4A OA 6A 4A OA 6A 4A OA

C8 6B 4B OB 6B 4B OB 6B 4B OB 6B 4B OB

C9 6C 4C OC 6C 4C OC 6C 4C OC 6C 4C OC

C10 3B 3A - 3B 2B - 7B 5B 1B 7C 5C 1C

C11 27 22 00 3A 2A - 7C 5C 1C 7B 5B 1B

C12 60 7E 1E 5D 7D 1D 40 2A - 23 5E 1E

C13 88 88 98 88 88 98 88 88 98 88 88 98

C50 2D F4 F5 2D F4 F5 2D F4 F5 2D F4 F5

C51 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 B6

C54 2A DA BA 27 DA BA 2A DA BA 2A DA BA

DO

D1 71 51 11 71 51 11 71 51 11 71 51 11

D2 77 57 17 77 57 17 77 57 17 77 57 17

D3 65 45 05 65 45 05 65 45 05 65 45 05

D4 72 52 12 72 52 12 72 52 12 72 52 12

D5 74 54 14 74 54 14 74 54 14 74 54 14

D6 79 59 19 79 59 19 79 59 19 7A 5A 1A

D7 75 55 15 75 55 15 75 55 15 75 55 15

D8 69 49 09 69 49 09 69 49 09 6A 4A OA

Figure 2.32 Version 1 key-switch codes (2 of 8)
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

D9 6F 4F OF 6F 4F OF 6F 4F OF 6F 4F OF

D10 70 50 10 70 50 10 70 50 10 70 50 10

D11 5B 7B 1 B 40 60 00 7D 5D 1D 7D 5D 1D

D12 5D 7D 1 D 5B 7B 1B 5E 7E 1E 2B 2A -

D13

D50 86 7F 96 86 7F 96 86 7F 96 86 7F 96

D51 37 D7 B7 37 D7 B7 37 D7 B7 37 D7 B7

D52 38 D8 B8 38 D8 B8 38 D8 B8 38 D8 B8

D53 39 D9 B9 39 D9 B9 39 D9 B9 39 D9 B9

D54 2F DF BF 2F DF BF 2F DF BF 2F DF BF

EO 1B 1 B 1 B 1B 1 B 1 B 1B 1B 1 B 1 B 1 B 1 B

E 1 31 21 - 31 21 - 31 21 - 31 21 -

E2 32 40 - 32 22 - 32 22 - 32 22 -

E3 33 23 - 33 23 - 33 23 - 33 40 -

E4 34 24 - 34 24 - 34 24 - 34 24 -

E5 35 25 - 35 25 - 35 25 - 35 25 -

E6 36 5E - 36 26 - 36 26 - 36 26 -

E7 37 26 - 37 27 - 37 2F - 37 2F -

E8 38 2A - 38 28 - 38 28 - 38 28 -

E9 39 28 - 39 29 - 39 29 - 39 29 -

E10 30 29 - 30 5F 1F 30 3D - 30 3D -

E11 2D 5F 1 F 2D 3D - 2B 3F - 7E 3F -

E12 3D 2B - 5E 7E 1E 27 60 00 27 60 00

E13 8B 8B 9B 8B 8B 9B 8B 8B 9B 8B 8B 9B

E14 09 09 09 09 09 09 09 09 09 09 09 09

Figure 2.32 Version 1 key-switch codes (3 of 8)
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US U K / I N T
E N G L IS H E N G L IS H D A N IS H G E R M A N

E50 81 81 91 81 81 91 81 81 91 81 81 91

E51 82 82 92 82 82 92 82 82 92 82 82 92

E52 83 83 93 83 83 93 83 83 93 83 83 93

E53 84 84 94 84 84 94 84 84 94 84 84 94

E54 85 85 95 85 85 95 85 85 95 85 85 95

FO EO CO A0 EO CO A0 EO CO A0 EO CO A0

F1 E1 C1 A1 E1 C1 A1 E1 C1 A1 E1 C1 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 A4 E4 C4 A4 E4 C4 A4 E4 C4 A4

F5 E5 C5 A5 E5 C5 A5 E5 C5 A5 E5 C5 A5

F6 E6 C6 A6 E6 C6 A6 E6 C6 A6 E6 C6 A6

F7 E7 C7 A7 E7 C7 A7 E7 C7 A7 E7 C7 A7

F8 E8 C8 A8 E8 C8 A8 E8 C8 A8 E8 C8 A8

F9 E9 C9 A9 E9 C9 A9 E9 C9 A9 E9 C9 A9

F10 EA CA A A EA CA A A 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 F I D1 B1 F 1 D1 B1 F 1 D1 B1 F1 D1 B1

F53 F2 D2 B2 F2 D2 B2 F2 D2 B2 F2 D2 B2

F54 F3 D3 B3 F3 D3 B3 F3 D3 B3 F3 D3 B3

Figure 2.32 Version 1 key-switches (4 o f 8)
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

A5 20 20 20 20 20 20 20 20 20 20 20 20

A 50 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 2E 2E - 2E 2E - 2E 2E - 2E 2E -

B99

BO 3C 3E - 2C 3E - 3C 3E - 3C 3E -

B1 7A 5A 1A 7A 5A 1A 7A 5A 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

B5 62 42 02 62 42 02 62 42 02 62 42 02

B6 6E 4E 0E 6E 4E 0E 6E 4E OE 6E 4E OE

B7 6D 4D 0D 6D 4D 0D 6D 4D OD 6D 4D OD

B8 2C 3B - 2C 3B - 2C 3B - 2C 3B -

B9 2E 3A - 2E 3A - 2E 3A - 2E 3A -

B10 2D 5F 1 F 2D 5F 1F 2D 5F 1 F 2D 5F 1F

B11

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 98 88 88 98 88 88 98 88 88 98

CO

C1 61 41 01 61 41 01 61 41 01 61 41 01

C2 73 53 13 73 53 13 73 53 13 73 53 13

Figure 2.32 Version 1 key-switch codes (5 of 8)
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5 W E D IS H
/ F IN N IS H

NO R 
W E G IA N S P A N IS H IT A L IA N

C3 64 44 04 64 44 04 64 44 04 64 44 04

C4 66 46 06 66 46 06 66 46 06 66 46 06

C5 67 47 07 67 47 07 67 47 07 67 47 07

C6 68 48 08 68 48 08 68 48 08 68 48 08

C7 6A 4A OA 6A 4A OA 6A 4A OA 6A 4A OA

C8 6B 4B OB 6B 4B OB 6B 4B OB 6B 4B OB

C9 6C 4C OC 6C 4C OC 6C 4C OC 6C 4C OC

C10 7C 5C 1C 7C 5C 1C 7C 5C 1C 7B 5C 1C

C11 7B 5B 1 B 7B 5B 1B 27 60 00 60 5B 1 B

C12 40 2A - 40 2A - 7B 7D 1D 7C 40 00

C13 88 88 98 88 88 98 88 88 98 88 88 98

C50 2D F4 F5 2D F4 F5 2D F4 F5 2D F4 F5

C51 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 B6

C54 2A DA BA 2A DA BA 2A DA BA 2A DA BA

DO

D1 71 51 11 71 51 11 71 51 11 71 51 11

D2 77 57 17 77 57 17 77 57 17 7A 5A 1A

D3 65 45 05 65 45 05 65 45 05 65 45 05

D4 72 52 12 72 52 12 72 52 12 72 52 12

D5 74 54 14 74 54 14 74 54 14 74 54 14

D6 79 59 19 79 59 19 79 59 19 79 59 19

D7 75 55 15 75 55 15 75 55 15 75 55 15

D8 69 49 09 69 49 09 69 49 09 69 49 09

Figure 2.32 Version 1 key-switch codes (6 o f 8)
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

D9 6F 4F OF 6F 4F OF 6F 4F OF 6F 4F OF

D10 70 50 10 70 50 10 70 50 10 70 50 10

D l l 7D 5D 1D 7D 5D 1D 5E 7E 1E 5D 7D 1D

D12 5E 7E 1E 5E 7E 1E 2B 2A - 2B 2A -

D13

D50 86 7F 96 86 7F 96 86 7F 96 86 7F 96

D51 37 D7 B7 37 D7 B7 37 D7 B7 37 D7 B7

D52 38 D8 B8 38 D8 B8 38 D8 B8 38 D8 B8

D53 39 □9 B9 39 D9 B9 39 D9 B9 39 D9 B9

D54 2F DF BF 2F DF BF 2F DF BF 2F DF BF

EO 1B 1 B 1 B 1B 1 B 1 B 1B 1B 1B 1 B 1 B 1B

E 1 31 21 - 31 21 - 31 21 - 31 21 -

E2 32 22 - 32 22 - 32 22 - 32 22 -

E3 33 23 - 33 23 - 33 23 - 33 23 -

E4 34 24 - 34 24 - 34 24 - 34 24 -

E5 35 25 - 35 25 - 35 25 - 35 25 -

E6 36 26 - 36 26 - 36 26 - 36 26 -

E7 37 2F - 37 2F - 37 2F - 37 2F -

E8 38 28 - 38 28 - 38 28 - 38 28 -

E9 39 29 - 39 29 - 39 29 - 39 29 -

E10 30 3D - 30 3D - 30 3D - 30 3D -

E 11 2B 3F - 2B 3F - 40 3F - 27 3F -

E12 27 60 00 27 60 00 5B 5D 1 B 7E 5E 1E

E13 8B 8B 9B 8B 8B 9B 8B 8B 9B 8B 8B 9B

E14 09 09 09 09 09 09 09 09 09 09 09 09

Figure 2.32 Version 1 key-switch codes (7 of 8)
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E50 81 81 91 81 81 91 81 81 91 81 81 91

E51 82 82 92 82 82 92 82 82 92 82 82 92

E52 83 83 93 83 83 93 83 83 93 83 83 93

E53 84 84 94 84 84 94 84 84 94 84 84 94

E54 85 85 95 85 85 95 85 85 95 85 85 95

FO EO CO A0 EO CO A0 EO CO A0 EO CO A0

F1 E1 C1 A1 E l C1 A1 E1 C1 A1 E1 C1 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 A4 E4 C4 A4 E4 C4 A4 E4 C4 A4

F5 E5 C5 A5 E5 C5 A5 E5 C5 A5 E5 C5 A5

F6 E6 C6 A6 E6 C6 A6 E6 C6 A6 E6 C6 A6

F7 E7 C7 A7 E7 C7 A7 E7 C7 A7 E7 C7 A7

F8 E8 C8 A8 E8 C8 A8 E8 C8 A8 E8 C8 A8

F9 E9 C9 A9 E9 C9 A9 E9 C9 A9 E9 C9 A9

F 10 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 B1 F1 D1 B1 F1 D1 B1 F1 D1 B1

F53 F2 D2 B2 F2 D2 B2 F2 D2 B2 F2 D2 B2

F54 F3 D3 B3 F3 D3 B3 F3 D3 B3 F3 D3 B3

Figure 2.32 Version 1 key-switch codes (8 of 8)
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

A5 20 20 20 20 20 20 20 20 20 20 20 20

A 50 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 2E 2E - 2E 2E - 2E 2E - 2E 2E -

B99

BO 3C 3E - 3C 3E - 3C 3E - 5C 7C 1C

B1 79 59 19 79 59 19 77 57 17 7A 5A 1A

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

B5 62 42 02 62 42 02 62 42 02 62 42 02

B6 6E 4E 0E 6E 4E OE 6E 4E OE 6E 4E OE

B7 6D 4D 0D 6D 4D OD 2C 3F - 6D 4D OD

B8 2C 3B - 2C 3B - 3B 2E - 2C 3C -

B9 2E 3A - 2E 3A - 3A 2F - 2E 3E -

B10 2D 5F 1F 2D 5F 1 F 3D 2B - 2F 3F -

B11

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 98 88 88 98 88 88 98 88 88 98

CO -

C1 61 41 01 61 41 01 71 51 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 (1 of 8)
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S W I S S - S W I S S -
F R E N C H C A N A D . /

G E R M A N F R E N C H A U S T R A L .

C3 64 44 04 64 44 04 64 44 04 64 44 04

C4 66 46 06 66 46 06 66 46 06 66 46 06

C5 67 47 07 67 47 07 67 47 07 67 47 07

C6 68 48 08 68 48 08 68 48 08 68 48 08

C7 6A 4A OA 6A 4A OA 6A 4A OA 6A 4A OA

C8 6B 4B OB 6B 4B OB 6B 4B OB 6B 4B OB

C9 6C 4C OC 6C 4C OC 6C 4C OC 6C 4C OC

C10 7C 5C 1C 5C 7C 1C 6D 4D OD 3B 3A -

C11 7B 5B 1 B 5B 7B 1B 7C 25 1C 27 22 20

C12 24 23 - 24 23 - 60 23 1D 60 7B 1B

C13 88 88 98 88 88 98 88 88 98 88 88 98

C50 2D F4 F5 2D F4 F5 2D F4 F5 2D F4 F5

C51 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 B6

C54 2A DA BA 2A DA BA 2A DA BA 2A DA BA

DO

D1 71 51 11 71 51 11 61 41 01 71 51 11

D2 77 57 17 77 57 17 7A 5A 1A 77 57 17

D3 65 45 05 65 45 05 65 45 05 65 45 05

D4 72 52 12 72 52 12 72 52 12 72 52 12

D5 74 54 14 74 54 14 74 54 14 74 54 14

D6 7A 5A 1A 7A 5A 1A 79 59 19 79 59 19

D7 75 55 15 75 55 15 75 55 15 75 55 15

D8 69 49 09 69 49 09 69 49 09 69 49 09

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

D9 6F 4F OF 6F 4F OF 6F 4F OF 6F 4F OF

D10 70 50 40 70 50 10 70 50 10 70 50 10

D11 7D 5D 1D 5D 7D 1D 5E 7E 1E 5D 5B 1D

D12 7E 27 1E 7E 27 1E 24 2A - 5E 7E 1E

D13

D50 86 7F 96 86 7F 96 86 7F 96 86 7F 96

D51 37 D7 B7 37 D7 B7 37 D7 B7 37 D7 B7

D52 38 D8 B8 38 D8 B8 38 D8 B8 38 D8 B8

D53 39 D9 B9 39 D9 B9 39 D9 B9 39 D9 B9

D54 2F DF BF 2F DF BF 2F DF BF 2F DF BF

EO 1 B 1B 1B 1B 1 B 1 B 1B 1B 1B 1B 1B 1B

E1 31 2B - 31 2B - 26 31 - 31 21 -

E2 32 22 - 32 22 - 7B 32 - 32 40 -

E3 33 2A - 33 2A - 22 33 - 33 23 -

E4 34 7D - 34 7D - 27 34 - 34 24 -

E5 35 25 - 35 25 - 28 35 - 35 25 -

E6 36 26 - 36 26 - 50 36 - 36 7D -

E7 37 2F - 37 2F - 7D 37 - 37 26 -

E8 38 28 - 38 28 - 21 38 - 38 2A -

E9 39 29 - 39 29 - 5C 39 - 39 28 -

E10 30 3D - 30 3D - 40 30 00 30 29 -

E11 21 3F - 21 3F - 29 5B 1 B 2D 5F 1 F

E12 5E 60 00 5E 60 00 2D 5F 1 F 3D 2B -

E13 8B 8B 9B 8B 8B 9B 8B 8B 9B 8B 8B 9B

E14 09 09 09 09 09 09 09 09 09 09 09 09

Figure 2.33 Version 2 key-switch codes (3 of 8)
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E50 81 81 91 81 81 91 81 81 91 81 81 91

E51 82 82 92 82 82 92 82 82 92 82 82 92

E52 83 83 93 83 83 93 83 83 93 83 83 93

E53 84 84 94 84 84 94 84 84 94 84 84 94

E54 85 85 95 85 85 95 85 85 95 85 85 95

FO EO CO A0 EO CO A0 EO CO A0 EO CO A0

F1 E1 C1 A1 E1 C1 A1 E1 C1 A1 E1 C1 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 A4 E4 C4 A4 E4 C4 A4 E4 C4 A4

F5 E5 C5 A5 E5 C5 A5 E5 C5 A5 E5 C5 A5

F6 E6 C6 A6 E6 C6 A6 E6 C6 A6 E6 C6 A6

F7 E7 C7 A7 E7 C7 A7 E7 C7 A7 E7 C7 A7

F8 E8 C8 A8 E8 C8 A8 E8 C8 A8 E8 C8 A8

F9 E9 C9 A9 E9 C9 A9 E9 C9 A9 E9 C9 A9

F10 EA CA AA EA CA A A EA CA AA EA CA A A

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 B1 F1 D1 B1 F1 D1 B1 F 1 D1 B1

F53 F2 D2 B2 F2 D2 B2 F2 D2 B2 F2 D2 B2

F54 F3 D3 B3 F3 D3 B3 F3 D3 B3 F3 D3 B3

Figure 2.33 Version 2 key-switch codes (4 of 8)
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

C A N A D . SO U TH P O R T U - J U G O -
B IL IN G . A F R IC A N G U E S E S L A V IA N

A5 20 20 20 20 20 20 20 20 20 20 20 20

A 50 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 2E 2E - 2E 2E - 2E 2E - 2E 2E -

B99

BO 5C 7C 1C 2C 3E - 3C 3E - 3C 3E -

B1 7A 5A 1A 7A 5A 1A 77 57 17 79 59 19

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

B5 62 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 OD 6D 4D OD 6D 4D OD 6D 4D OD

B8 2C 3C - 2C 3B - 2C 3B - 2C 3B -

B9 2E 3E - 2E 3A - 2E 3A - 2E 3A -

B10 2F 3F - 2D 5F 1F 2D 5F 1F 20 5F 1 F

B11

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 98 88 88 98 88 88 98 88 88 98

CO

C1 61 41 01 61 41 01 71 51 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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C A N A D . S O U TH P O R T U - J U G O -
BILING . A F R IC A N G U E S E S L A V IA N

C3 64 44 04 64 44 04 64 44 04 64 44 04

C4 66 46 06 66 46 06 66 46 06 66 46 06

C5 67 47 07 67 47 07 67 47 07 67 47 07

C6 68 48 08 68 48 08 68 48 08 68 48 08

C7 6A 4A OA 6A 4A OA 6A 4A OA 6A 4A OA

C8 6B 4B OB 6B 4B OB 6B 4B OB 6B 4B OB

C9 6C 4C OC 6C 4C OC 6C 4C OC 6C 4C OC

C10 3B 3A - 7C 5C 1C 7D 5D 1D 7C 5C 1C

C11 27 22 00 7B 5B 1B 7C 5C 1C 7B 5B 1B
C12 60 7B 1B 21 41 - 27 60 00 7E 5E 1E

C13 88 88 98 88 88 98 88 88 98 88 88 98

C50 2D F4 F5 2D F4 F5 2D F4 F5 2D F4 F5

C51 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 B6

C54 2A DA BA 2A DA BA 2A DA BA 2A DA BA

DO

D1 71 51 11 71 51 11 61 41 01 71 51 11

D2 77 57 17 77 57 17 7A 5A 1A 77 57 17

D3 65 45 05 65 45 05 65 45 05 65 45 05

D4 72 52 12 72 52 12 72 52 12 72 52 02

D5 74 54 14 74 54 14 74 54 14 74 54 14

D6 79 59 19 79 59 19 79 59 19 7A 5A 1A

D7 75 55 15 75 55 15 75 55 15 75 55 15

D8 69 49 09 69 49 09 69 49 09 69 49 09

Figure 2.33 Version 2 key-switch codes (6 of 8)
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SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

C A N A D . SO U TH P O R T U - J U G O -
B IL IN G . A F R IC A N G U E S E S L A V I A N

D9 6F 4F OF 6F 4F OF 6F 4F OF 6F 4F OF

D10 70 50 10 70 50 10 70 50 10 70 50 10>
D11 5D 5B 1D 7D 5D 1D 7B 5B 1B 7D 5D 1D

D12 5E 7E 1E 5E 7E 1E 2B 2A - 2B 27 -

D13

D50 86 7F 96 86 7F 96 86 7F 96 86 7F 96

D51 37 D7 B7 37 D7 B7 37 D7 B7 37 D7 B7

D52 38 D8 B8 38 D8 B8 38 D8 B8 38 D8 B8

D53 39 D9 B9 39 D9 B9 39 D9 B9 39 D9 B9

D54 2F DF BF 2F DF BF 2F DF BF 2F DF BF

EO 1B 1B 1 B 1B 1B 1B 1B 1B 1B 1B 1B 1B

E 1 31 21 - 31 2B - 31 21 - 31 21 -

E2 32 40 - 32 22 - 32 22 - 32 22 -

E3 33 23 - 33 23 - 33 23 - 33 23 -

E4 34 24 - 34 40 - 34 24 - 34 24 -

E5 35 25 - 35 25 - 35 25 - 35 25 -

E6 36 7D - 36 26 - 36 26 - 36 26 -

E7 37 26 - 37 2A - 37 2F - 37 2F -

E8 38 2A - 38 28 - 38 28 - 38 28 -

E9 39 28 - 39 29 - 39 29 - 39 29 -

E10 30 29 - 30 3D - 30 3D - 30 3D -

E11 2D 5F 1F 2F 3F - 40 3F - 27 3F -

E12 3D 2B - 27 60 00 5E 7E 1E 40 60 00

E13 8B 8B 9B 8B 8B 9B 8B 8B 9B 8B 8B 9B

E 14 09 09 09 09 09 09 09 09 09 09 09 09

Figure 2,33 Version 2 key-switch codes (7 of 8)
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C A N A D . SO U TH P O R T U - J U G O -
BILING. A F R IC A N G U E S E S L A V IA N

E50 81 81 91 81 81 91 81 81 91 81 81 91

E51 82 82 92 82 82 92 82 82 92 82 82 92

E52 83 83 93 83 83 93 83 83 93 83 83 93

E53 84 84 94 84 84 94 84 84 94 84 84 94

E54 85 85 95 85 85 95 85 85 95 85 85 95

FO EO CO A0 EO CO A0 EO CO A0 EO CO A0

F 1 E1 C1 A1 E1 C1 A1 E1 C1 A1 E1 C1 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 A4 E4 C4 A4 E4 C4 A4 E4 C4 A4

F5 E5 C5 A5 E5 C5 A5 E5 C5 A5 E5 C5 A5

F6 E6 C6 A6 E6 C6 A6 E6 C6 A6 E6 C6 A6

F7 E7 C7 A7 E7 C7 A7 E7 C7 A7 E7 C7 A7

F8 E8 C8 A8 E8 C8 A8 E8 C8 A8 E8 C8 A8

F9 E9 C9 A9 E9 C9 A9 E9 C9 A9 E9 C9 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 B1 F 1 D1 B1 F1 D1 B1 F1 D1 B1

F53 F2 D2 B2 F2 D2 B2 F2 D2 B2 F2 D2 B2

F54 F3 D3 B3 F3 D3 B3 F3 D3 B3 F3 D3 B3

Figure 2.33 Version 2 key-switch codes (8 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.

Figure 2.34 CRT character field
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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.

Contro ller Board 
(TB 101) Signal

CRT Board 
(J/P 1)

Pin 1 HSYNC Pin 5
2 +12V 4
3 VIDEO 3
4 VSYNC 2
5 LGRD 1

Figure 2.35 CRT signals

HORIZONTAL VIDEO

HORIZONTAL DRIVE

VERTICAL VIDEO

VERTICAL DRIVE

Figure 2.36 CRT (monochrome) tim ing
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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 107Vac±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 tr io  pitch 0.31 mm
Number o f 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
•  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.

Figure 2.38 RS-232C pin assignments

2-58



SYSTEM TECHNICAL MANUAL HARDWARE DESCRIPTION

M O D E M

P R I N T E R

PLOTTER

Figure 2.39 RS-232C cables (1 o f 2)



Figure 2.39 RS-232C cables (2 o f 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.

+ 3 V . . .  12V 

-  3V . . .  12V 

MAX. INPUT 
VOLT. 25V

Figure 2.40 RS-232C voltage levels
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TRANSM IT DATA 
(TD)

Serial (5-8 B it) data transmitted by the com
puter. Logic ‘1’ is low, logic '0 ' is high. Between 
character transmissions this signal w ill be low.

RECEIVE DATA 
(RD)

Serial (5-8 Bit) data received by the term inal. 
Logic '1 ' is low , logic '0 ' is high. Between 
characters this signal must be low.

CLEAR TO SEND 
(CTS)

Input to  the computer, must be high fo r data 
transmission.

REQUEST TO SEND 
(RTS)

This ou tpu t indicates tha t the terminal wishes 
to transm it. 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 fo r the terminal to  transmit, and high 
when the term inal wishes to  transm it.

D A T A S E T  READY 
(DSR)

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

D ATA TE R M IN A L 
READY (DTR)

Output indicating that the computer is ready 
to receive data.

D ATA SIG NAL 
RATE SELECT 
(DSRS)

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

TRANSM ITTER 
S IG N A L ELEMENT 
T IM IN G  (TSET)

External clock fo r transm itter

RECEIVER SIG NAL 
ELEMENT TIM ING  
(RSET)

External clock fo r receiver

CARRIER DETECT 
(CD)

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 fo r receiving data.

Figure 2.41 RS-232-C signals
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SOFTWARE STRAPPINGThe following asynchronous communications features are selected 
by the operating system software:

•  5, 6, 7, or 8-bit data characters
•  1,1 1/2, 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.

J1 J2

K 211 (Modem) 
K212 (Printer) 
K213 (Plotter)

Closed
Open
Open

Open
Closed
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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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.

Figure 2.43 Centronics cable

2-63



a c

+5 V 1 +5 V
IRQ 2
RESET/ 3
IOW/ 4

5
IOR/

BD1 6 BDO
BD3 7 BD2
BD5 8 BD4
BD7 9

10
11
12
13
14

BD6

15 CLK1
LGRD 16

17
18
19
20 
21 
22
23
24
25

BA1 26
27

BAO

28
29
30
31

IFSELO/

LGRD 32 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 0.2/tsec. The 
interface timing is shown in Figure 2.45.

The Centronics interface signals are defined in Figure 2.46.
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Figure 2.45 Centronics interface tim ing

STROBE/ Pulse is used to clock read data in. The pulse w idth must 
be more than 1 Msec at receiving printer. Read in of data 
is performed at the " lo w "  level o f this signal.

A C K N LG / Indicates that data has been received by the printer. New 
data cannot be received before ACKNLG is reset. Pulse 
w id th  2.5 Msec to  10 Msec.

BUSY When "H IG H " the printer indicates that i t  cannot receive 
data. The signal becomes "H IG H " in the fo llow ing cases:

-  During data entry (depending on printer)
-  During printing operation
-  In off-line  state
-  During printer error status
-  During line feed

D ATA 1-8 Signals represent in form ation o f parallel data "H IG H " = 
log 1; "LO W " = log 0.

PE "H IG H " signal indicates that the printer is out of paper.

SLCT (Input) Printer is in selected mode (option).

AU TO  FEED/ (O utput) Auto line feed (option).

IN IT / (Output) Printer reset (option).

ERROR/ (Input) Indicates printer error (option) fo r example at 
paper end, o ff-line , safety switch open, failure status.

TEST 1-4 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 128K bytes
•  192 K bytes — to provide a system capacity of 256 K bytes
•  448 K bytes — to provide a system capacity of 512 K bytes

a c

+5V 1 +5 V
2

AOUT7 3
AOUT6 4 AOUT5
AOUT4 5 AOUT3

6
7
8
9

10 AOUT2
11 AOUT1

ODO 12 AOUTO
OD1 13 OD2
OD3 14

15
LG R D 16 LGRD

17
18

IDO 19
ID1 20
ID2 21
ID3 22
ID4 23 CAS7/
ID5 24 CAS6/
ID6 25 CAS5 /
ID7 26 CAS4 /
CAS2 / 27 CAS1 /
CAS3/ 28
OD4 29 OD5
RAS/ 30 WE /
OD6 31 OD7
LGRD 32 LGRD

Figure 2.47 Memory expansion pin assignment
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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 I/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 I/O bus 
description of this manual.

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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•  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 “full-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 O N - 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.

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 (CONFIG)
2. Check strapping of J l, 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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APPENDIX A

IN IT IA LIZA TIO N  FIRMWARE 
(CONTROLLER BOARD)

A-1
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181 ;
182 s
183 *** ADDRESS EQUATES FOR FDC ***
184 ; ***********************
185 :
1 8 6 ;
187 0050  ROMS T EQU 50H
188 0050  FDCST EQU 50H ; MAIN -S TA TU S —REG ISTER
189 0051 FDCRA EQU 51H : READ DATA
190 0051 FDCWR EQU 51H : W RITE DATA
191 0008  FD C IN EQU 08H ; FDC INT B IT  IN SYSTEM STATUS
192 ;
193 ;
194 *** FD C -FU N C T ION EQUATES ***
195 ; *** **** *************
196 ;
197 004 2  FRTRK  EQU 42H ; READ A TRACK
198 ;
199 000 3  FDCSF'E EQU 03H ; S PE C IF  Y
200  0004  FDCSEN EQU 04H : SENSE DR IVE STATUS
201 0045  FDCWD EQU 45H ; W RITE DATA
202 0046  FDCRD EQU 46H ; READ DATA
203 0007 FDCRE EQU 07H ; REGAL IBRATE
204 0008  FD C SIS  EQU 08H ; SENSE INTERRUPT STATUS
205  004A  FDCRID  EQU 4AH t READ ID
206 004D FDCFT EQU 4DH aFORMAT A TRACK
207 OOOF FDCSEE EQU OFH ; SEEK
208  ;
209 ;
210 *** FDC STR ING  EQUATES ***
?1 1 ; *** ***************
212 a
213  ;
214 0008 FDCEOT EQU 8H ; F IN A L  SECTOR NR OF A I RACK
215  ;
216 a
21 “  a
218 ;
219 ;
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NGTH DF
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A -36

0 7 8 B  4 9  
0 7 8 C  5 3  
0 7 8 D  4B
0 7 8 E  2 0  
0 7 8 F  2 8
0 7 9 0  4 3
0 7 9 1  5 2
0 7 9 2  2 9

1 6 4 7  0 7 9 3  4 3  ID E N T 1  DEFB CPM 2 . 2 '
0 7 9 4  5 0
0 7 9 5  4D
0 7 9 6  2 0
0 7 9 7  3 2
0 7 9 8  2E
0 7 9 9  3 2

1 6 4 8  0 7 9 A  31  ID E N T 2  DEFB 1 6 B IT
0 7 9 B  3 6  
0 7 9 C  4 2  
0 7 9 D  4 9  
0 7 9 E  5 4  
0 7 9 F  2 0  
0 7 A 0  2 0

1 6 4 9  0 7 A 1 4 3  ID E N T 3  DEFB CPM 3 . 0 '
0 7 A 2  5 0  
0 7 A 3  4D 
0 7 A 4  2 0  
0 7 A 5  3 3  
0 7 A 6  2E 
0 7 A 7  3 0
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CONTROLLER BOARD 
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16-BIT PROCESSOR
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POWER SUPPLY
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RS-232C ADAPTER
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CENTRONICS ADAPTER
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FIXED DISK INTERFACE
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KEYBOARD

A-173



A
-174



A
-175

S
Y

S
T

E
M

 T
E

C
H

N
IC

A
L M

A
N

U
A

L
 

A
P

P
E

N
D

IX
 A



A-176



SYSTEM TECHNICAL MANUAL APPENDIX A

DIAGNOSTIC MODULE
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MEMORY EXTENSION 64K
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MEMORY EXTENSION 192K
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MEMORY EXTENSION 448K
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M ATRIX CHARACTER SET
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CHARACTER GENERATOR TABLE

Langu.grp.il Extension
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KEYBOARD OUTPUT ASSIGNMENTS

0 0 10 2 0 3 0 A 0 5 0 6 0 7 0 8 0 9 0

0 N U L O L E 0 @ p
\

P

1 SOH DC1 I 1 A a a \ \

2 STX DC2 1 / 2 B R b r — —

3 ETX D C 3 3 C s c s i

A E O T DCL
•

$ A D T d f i t

5 E N Q NAK % 5 E u e u -

6 A C K S Y N & 6 F V f V CLR CLR

7 B E L E T B

©1
7 G w g w

8 B S C A N ( 8 H X h X NEW
LINE

9 H T E M ) 9 1 Y i y

A L F S U B * • J z j z

B V T E S C + i K
•

E k { ' 1—H
B S p

C F F F S F < L
•

\ l 1 •
1

D CR G S - - M
■ r

: m
' " ■ ' 

}

E S O R S • > N
•

A n
------c

F SI US / ? 0 __ 0 D E L

-------Si ___such marked fields are assigned to
language dependent symbol extensions
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M O D E  R E G IS T E R  1 (M R D

M R 1 7 M R 1 6 M R 1 5 M R  14 M R 1 3  M R  12 M R 1 1  M R 1 0

P arity  T ype P arity  C on tro l C haracter Length M o de and Baud R ate  Facto r

A S Y N C H : S TO P  B IT  L E N G T H
0 0  = Invalid
01 = 1 S to p  b it
10 =  1 1 /2  S to p  bits  
1 1 = 2  S to p  bits

0  =  Odd
1 = Even

0  =  Disabled
1 =  Enabled

0 0  = 5  Bits
01 = 6  Bits 
10  = 7 Bits 
1 1 = 8  Bits

0 0  = Synchronous 1 X  rate
01 = Asynchronous 1 X  rate
10  = Asynchronous 1 6 X  rate
11 = A synchronous 6 4 X  rate

S Y N C H : N U M B E R  
O F  S Y N  C H A R

0 =  D ouble syn
1 = Single syn

S Y N C H : T R A N S 
P A R E N C Y  C O N T R O L

0  =  N orm al
1 =  Transparent

N ote
Baud rate fa c to r in asynchronous applies o n ly  if ex ternal clock is selected. Facto r is 1 6 X  if in ternal clock is selected.

M O D E  R E G IS T E R  2  (M R 2 )

M R 2 7  M R 2 6 M R 2 5 M R 2 4 M R 2 3  M R 2 2  M R 2 1  M R 2 0

T ran sm itte r
C lock

Receiver
C lock

Baud R ate  Selection

A lw ays zero in N C R  D M V 0  =  E xternal
1 =  In ternal

0  = E xternal
1 = In ternal

0 0 0 0  = 5 0  Baud 1 0 0 0  =  1 8 0 0  Baud
0001 = 7 5  1001 = 2 0 0 0
0 0 1 0  = 1 1 0  1 0 1 0  = 2 4 0 0
00 11  = 1 3 4 .5  1011 = 3 6 0 0
0 1 0 0  =  1 5 0  1 1 0 0 = 4 8 0 0
01 0 1  = 3 0 0  1101 = 7 2 0 0
0 1 1 0  = 6 0 0  1 1 1 0  = 9 6 0 0
01 11  = 1 2 0 0  1111 = 1 9 .2 0 0

P
R

O
G

R
A

M
M

A
B

LE
 C

O
M

M
U

N
IC

A
TIO

N
S

 IN
TE

R
FA

C
E

 D
A

TA
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COMMAND REGISTER (CR)
C R 7  C R 6 C R 5 C R 4 C R 3 C R 2 C R 1 CRO

O perating M ode Request to  
Send

Reset Error Receive
C o n tro l (R x E N )

D ata  Term ina l 
Ready

Tran sm it 
C o n tro l (T x E N )

00 = Normal operation
01 =Asynch: atutom atic

echo mode 
Synch: SYN and /o r 
DLE Stripping mode

10 = Local loop back
11 = Remote loop back

0 = Force RTS 
O utput High

1 = Force RTS 
Output low

0 = Normal
1 = Reset 
error flag
in Status reg 
(FE ,O E , 
PE/DLE detect)

A S Y N C H :  
F O R C E  B R E A K
0 = Normal
1 = Force

break

0 = Disable
1 = Enable

0 = Force DTR 
Output High

1 = Force DTR 
O utput low

0 = Disable
1 = Enable

S Y N C H :  
S E N D  D L E
0 = Normal
1 = Send DLE

S T A T U S  R E G IS T E R  (S R )

S R 7 S R 6 S R 5 S R 4 S R 3 S R 2 S R I SRO

D ata S et 
Ready

D ata  Carrier 
D etect

F E /S Y N  D etect Overrun P E /D L E  D etect T x E M T /D S C H G R x R D Y T x R D Y

0 = DSR input
is high

1 = DSR input
is low

0 = DCD input
is high

1 = DCD input
is low

A S Y N C H :
0 = Normal
1 = Framing

error

0 = Normal
1 = Overrun

error
A S Y N C H :
0 = Normal
1 = Parity

error

0 = Normal
1 = Change 
in DSR or 
DCD, or 
transm it 
sh ift regis
ter is empty

0 = Receive 
holding reg 
empty
1 = Receive 
holding reg 
has data

0 = Transmit 
holding 
reg busy 
1 = Transmit 
holding 
reg emptyS Y N C H :

0 = Normal
1 = SYN char

detected

S Y N C H :
0 = Normal
1 = Parity

error or 
DLE char 
received
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16-BIT FIRMWARE
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BOOT JLIMEHEVELB
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SOOT. LOflDER.irVFLC
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BOOT J. OME* J.EVELO
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BOOT. .LOADER J.EVELO
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BOOT LOADERJ.EVEL0
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BOOT.LOADER.LEVELO
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BOOTElTjü.DRIVER

S ER IES -III 8086/8087/8088 MACRO ASSEMBLER V I. 1 ASSEMBLY OF MODULE BOOTERJOJRIVER 
OBJECT MODULE PLACED IH :F1:0H16I0.0BJ 
ASSEMBLER INVOKED BY: A86.86 :F1:DM16I0.SRC
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HOOTER .IOJJRIVER
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BOOTER_IO_DRIVER
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BOOTERJOJRIVER
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A-214



SYSTEM TECHNICAL MANUAL APPENDIX A

BOOTER .10 .DRIVER

A-21S
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XREF SYHBOL TABLE LISTIH6
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BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE*

NCR DECISION MATE V
LEERADAPTER
(K214-V00I)

Das beiliegende Blatt erklärt Ihnen, wie Sie diese Lei
stungserweiterung an Ihren NCR DECISION MATE V anschließen 
können. Bitte ordnen Sie diese Beschreibung in Ihre Bedie
nungsanleitung für den NCR DECISION MATE V ein.

Doc :0 1 7 - 0 0 3 3 0 6 3



NCR ist ständig bemüht, die Produkte im Zuge der Entwicklung 
von Technologie, Bauteilen, Soft- und Firmware dem neuestei 
Stand anzupassen. NCR behält sich deshalb das Recht vor 
Spezifikationen ohne vorherige Ankündigung zu ändern.
Nicht alle hier beschriebenen Leistungen werden von NCR ii 
allen Teilen der Welt vertrieben. Nähere Informationen be
züglich eventueller Einschränkungen oder Erweiterungen sowi« 
den aktuellen Stand erfahren Sie von Ihrem Händler oder dei 
nächstgelegenen NCR-Geschäftssteile.



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE

LEERADÄPTER
(K214-F001)

Dieser Adapter enthält eine leere Platine und Stifte fü 
alle Anschlußmöglichkeiten einer beliebigen Steckfassung a: 
der Rückseite Ihres NCR DECISION MATE V.

Doc :017-003306:





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.

D o c : 0 1 7 - 0 0 3 3 0 J



It is the policy of NCR Corporation to improve products as new technology, components, softwan 
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 c 
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.

Doc:017-003304l





BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE1

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 anschließer 
können. Bitte ordnen Sie diese Beschreibung in Ihre Bedie
nungsanleitung für den NCR DECISION MATE V ein.

Doc :017-0033072



NCR ist ständig bemüht, die Produkte im Zuge der Entwicklung 
von Technologie, Bauteilen, Soft- und Firmware dem neuesten 
Stand anzupassen. NCR behält sich deshalb das Recht vor, 
Spezifikationen ohne vorherige Ankündigung zu ändern.
Nicht alle hier beschriebenen Leistungen werden von NCR in 
allen Teilen der Welt vertrieben. Nähere Informationen be
züglich eventueller Einschränkungen oder Erweiterungen sowie 
den aktuellen Stand erfahren Sie von Ihrem Händler oder der 
nächstgelegenen NCR-Geschäftsstelle.



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGEI

IEEE-488 ADAPTER 
(K804-Y001)

Dieser Adapter erlaubt den Anschluß von Peripheriegeräten 
die einen IEEE-488 Bus verwenden. Der IEEE-488 Bus muß de: 
Norm "IEEE-488 Standard Digital Interface for Programmable 
Instrumentation ANSI/IEEE Std 488-1978, 488A-1980" genügen.

1. Die Standardvoreinstellung für die IFSEL-Schalter ist 2B 
Falls Ihr System diese Einstellung erwartet, können Sit 
bei 3. weiterlesen.

2. Um die Einstellung der IFSEL-Schalter zu verändern 
müssen Sie die vier Gehäuseschrauben lösen und die 
Gehäusehälfte abnehmen. Stellen Sie anhand de: 
nachstehenden Tabelle die Schalter auf den von Ihnei 
gewünschten Wert ein.

IFSEL - Schalter

Doc :017-0033079



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGEN

IFSEL SCHALTER 
4 2 1 A

PORT-ADRESSE

OA 0 0 o • 6OH - 67H
OB O 0 O 0 68H - 6FH
1A O O S * 7OH - 77H
1B 0 0 * 0 78H - 7FH
2A o • o • 3OH - 37H
2B 0 * 0 0 38H - 3FH
3A 0 • • • BOH - B7H
3B o••o B8H - BFH
4A • O O S COH - C7H
4B 9 0 0 0 C8H - CFH

o = offen • = geschlossen

Für die Einstellung der Schalter
ist der Aufkleber in der Gehäu-
sehälfte Maßgeblich. Der Auf-
druck auf den Schaltern ist 
nicht gültig.

3, Bauen Sie den Adapter wieder zusammen und schließen Sie 
ihn an einen der Steckplätze 2 bis 6 Ihres NCR DECISION 
MATE V an.

TV.,. • m
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4 .  S c h l i e ß e n  S ie  d e n  S t e c k e r  am K a b e le n d e  an  d a s  IE E E -4 8  
k o m p a t ib le  G e rä t  an . F a l l s  S ie  h i e r z u  z u s ä t z l i c h e  Kabe 
v e rw e n d e n , s o l l t e n  S ie  d a r a u f  a c h te n ,  daß  d ie s e  d e r  Nor 
e n t s p r e c h e n .

5 . P rü fe n  S ie  anhand  d e r  D o k u m e n ta tio n  I h r e s  P e r ip h e r ie g e  
r ä t e s ,  ob  g g f .  w e i t e r e  A n p a s s u n g e n  e r f o r d e r l i c h  s i n  
( T a l k e r / L i s t e n e r  A d re s s e ) .

6 . A n h an d  d e r  B e s c h r e ib u n g  I h r e r  IE E E -4 8 8 -S o ftw a r e - U n te r  
Stützung können  S ie  d e re n  A npassung  v o rn eh m en .

N a c h s te h e n d  f i n d e n  S ie  d en  S c h a l t p l a n  d e s  IE E E -4 8 8  K a b e l
und e in e  Ü b e r s ic h t  d e r  v e rw e n d e te n  S ig n a le .

Doc :017-0033072



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGEN

D i e  Ü b e r t r a g u n g s l e i t u n g e n  vom I E E E - 4 8 8  Bus s i n d  i n  d r e i  
Gruppen a u f g e t e i l t :

-  D a t e n b u s » 8 Ü b e r t r a g u n g s l e i t u n g e n
-  D a t e n ü b e r t r a g u n g s - S t e u e r - B u s ,  3 Ü b e r t r a 

gung s l e i t u n g e n
-  A l l g e m e i n e r  S c h n i t t s t e l l e n - S t e u e r - B u s , 5 

Ü b e r t r a g u n g s l e i t u n g e n

IEEE-488 Bus Signale
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BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE

Allgemeiner Schnittstellen-Steuer-Bus
A3N "Attention" wird von einem 'Controller" benutzt, um zu 

beschreiben, wie die Signale an den DIO Leitungen zu 
interpretieren sind und welche Geräte angesprochen sind.

IFC "Interface Clear" wird von einen "Controller" benutzt, 
um das gesamte Schnittstellensystem (einige Teile hier
von befinden sich in den angeschlossenen Geräten) in 
einen definierten Ruhezustand zu versetzen.

SRQ "Service Request" wird von einem Gerät verwendet, um den 
"Controller" auf sich aufmerksam zu machen und eine 
Unterbrechung der laufenden Ereignisfolge zu verlangen.

REN "Remote Enable" wird von einem 'Controller" in Verbin
dung mit anderen Nachrichten verwendet, un zwischen zwei 
alternativen Datenquellen zur Geräteprogramnierung zu 
wählen.

EDI "Ehd Or Identify" wird von einem "Talker” verwendet, an 
das Ende einer vielfachen Byte-Übertragungsfolge anzu
zeigen, oder um in Verbindung mit A3N eine Auf ruf folge 
durchzuführen.

IEEE-488 Bus Signale (Fortsetzung)
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KIT INSTALLATION

for
IEEE-488 ADAPTER

(K804-V001)

The attached pages provide information for installing this 
kit into an NCR DECISION MATE V. These pages should be f ile d  
in your NCR DECISION MATE V User Information Manual.
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FEDERAL COMMUNICATIONS COMMISSION (FC)
RADIO FREQUENCY INTERFERENCE STATEMieT

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 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 equipm ent is designed for use in a com m ercial environm ent, not in a residential area. 
It fully com plies with the relevant FCC regulations; when connected to  any Class B 
equipm ent 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 ------



User Information Options

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



F ollow  instructions inside adapter cover: 
ignore any markings on switch assembly

3. In sta ll the IEEE-488 adapter into a vacant slot at the 
rear o f the NCR DECISION MATE V (s lo ts  2 to 6 may be 
used)

4. Connect the plug to the IEEE-488 compatible device; i f  
you are using additional cables be sure that they match 
the IEEE-488 standards.

5. Check the device documentation fo r  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 installa tion  proce
dures .
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IEEE Cable



T h e bus is organized in to  three sets o f  signal lines:

— D ata  bus, 8 signal lines
— D ata b y te  transfer contro l bus, 3  signal lines
— General in terface m anagem ent bus, 5  signal lines

D ata  Bus

D I0 1  - D I 0 8 D ata  In p u t O u tp u t message bytes are carried on th e  D IO  signal lines in a 
b it-  parallel b y te  serial fo rm , synchronously , and generally in a b id irectiona l 
m anner.

D ata  B y te  Transfer C o n tro l Bus

D A V D ata V a lid  is used to  indicate th e  av a ilab ility  and va lid ity  o f in fo rm a tio n  
on th e  D IO  signal lines.

N R F D N o t Ready F o r D ata is used to  indicate th e  cond ition  o f readyness o f devices 
to  accept da ta .

N D A C N o t D ata Accepted is used to  indicate th e  cond ition  o f  acceptance o f  data  
b y  devices.

T h e  D A V  N R F D  and N D A C  signal lines operate in a th ree w ire (in terlo cked ) handshake 
process to  transfer each data b y te  across th e  in terface.

General In terface  M anagem ent Bus

A T N A tte n tio n  is used o y  a co n tro lle r to  specify how  data on th e  D IO  signal 
lines is to  be in terpreted  and w h ich  devices m ust respond to  th e  data.

IF C In terface  C lear is used b y  a co n tro lle r to  place th e  in terface system  
(portions o f  w h ich  are contained in all in terconnected devices) in a know n  

quiescent state.

S R Q Service Request is used b y  a device to  indicate the need fo r  a tte n tio n , and  
to  request an in te rru p tio n  o f the cu rren t sequence o f events.

R E N R em ote Enable is used by  a co n tro lle r in con junction  w ith  o th er messages 
to  select betw een tw o  a lternate  sources o f  device program m ing data .

E O I End O r Id e n t ify  is used b y  th e  ta lk e r to  indicate th e  end  o f  a m u ltip le  b y te  
transfer sequence o r , in con junction  w ith  A T N  to  execu te  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 Ihren NCR DECISION MATE V anschließe 
können. Bitte ordnen Sie diese Beschreibung in Ihre Bedie 
nungsanleitung für den NCR DECISION MATE V ein.
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NCR ist ständig bemüht, die Produkte im Zuge der Entwicklung 
von Technologie, Bauteilen, Soft- und Firmware dem neuesten 
Stand anzupassen. NCR behält sich deshalb das Recht vor, 
Spezifikationen ohne vorherige Ankündigung zu ändern.
Nicht alle hier beschriebenen Leistungen werden von NCR in 
allen Teilen der Welt vertrieben. Nähere Informationen be
züglich eventueller Einschränkungen oder Erweiterungen sowie 
den aktuellen Stand erfahren Sie von Ihrem Händler oder der 
nächstgelegenen NCR-GeschäftesteIle.



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGEI

CENTRONICS-ADAPTER
(K210-V00I)

1. Setzen Sie diesen Adapter in eine der an der Rückseite 
Ihres NCR DECISION MATE V befindlichen Fassungen (2...61 
ein.

2. Schließen Sie den am Kabelende vorhandenen Stecker an 
einen Centronics-kompatiblen Drucker an.

3. Das zu Ihrem Drucker gehörende Handbuch beschreibt die 
Handhabung von Druckpapier und Farbband.

4. Schließen Sie den Drucker an die erforderliche Netzspan
nung an.
WICHTIG: Der gleichzeitige Betrieb dieses Adapters mit 

dem Adapter K212 oder K213 ist nicht möglich.
Umseitig finden Sie eine Übersicht der im Rahmen des Über
tragungsprotokolls benutzten Leitungen.
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BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGEN

STROBE/ Taktfrequenz zur DruckerSynchronisierung. Mindesttaktzeit 1 
psec. ßnpfang erfolgt während Signal-"low".

ACKNLG/ Signal (2.5 bis 10 psec) zur Datenempfangsbestätigung. Emp
fang neuer Daten vor Rücksetzung dieses Signals unmöglich.

BUSY Datenannahme nicht möglich aus einem der folgenden Gründe :
-  während des Datenempfangs (je nach Drucker)
-  während des Druckvorgangs
-  im Off-Line-Zustand
- beim Vorliegen eines Fehlerzustandes
-  während des Zeilenvorschubs

DATA 1-8 Parallele Datenübertragung ('High" = log 1; "Low" = log 0)

PE 'Sigh" zeigt das Papierende an.

SLOT Signal zeigt Wahlzustand des Druckers an (je nach Drucker)

AUTO FEED/ Automatischer Zeilenvorschub (nicht bei allen Druckern).

INIT/ Computersignal zur Druckerrückstellung (je nach Drucker).

ERROR/ Fehlerzustand des Druckers (z.B. Papierende, Off-Line, o.ä).

TEST 1-4 Eventuell vorhandene Prüfleitungen.
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KIT IHSTALLATIOH
f o r

CENTRONICS ADAPTER 
( K 2 1 0 -¥ 0 0 1 )

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, pursuam 
to Subpart J of Part 15 of FCC Rules. Only peripherals (computer input/output devices, terminal: 
printers, etc.) certified to comply with the Class B limits may be attached to this computer. Operatic 
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 installatioi 
However, there is no guarantee that interference will not occur in a particular installation. If thi 
equipment does cause interference 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 c 
more of the following measures:

« Reorient the receiving antenna
•  Relocate the computer with respect to the receiver
•  Move the computer away from the receiver
•  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/tele vision 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 sue) 
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 ail 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 am 
current.



U ser I n f o r m a t io n O ption!

KIT INSTALLATION
CENTRONICS ÄBÄPTEH 

(K 2 10 -¥ O © 1)

1. I n s t a l l  t h i s  k i t  i n t o  a  v a c a n t  s l o t  a t  t h e  r e a r  o f  th< 
NCR DECISION MATE ¥ ( s l o t s  2 t o  6 may be u se d ) .

2 . C o n n ec t th e  p lu g  to  th e  C e n tro n ic s  c o m p a t ib le  p r i n t e r .

3 . Check th e  p r i n t e r  d o c u m e n ta t io n  f o r  r ib b o n  i n s t a l l a t i o :  
and  p a p e r  lo a d in g .
NOTE: When t h i s  k i t  i s  i n s t a l l e d ,  t h e n  k i t s  K212 an- 

1213 c a n n o t be i n s t a l l e d  a t  th e  sam e t im e .
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S T R O B E / Pulse is used to  clock read data in . T h e  pulse w id th  must 
be m ore than 1 Msec at receiving p rin te r. Read in o f  data  
is perform ed a t the " lo w "  level o f  th is  signal.

A C K N L G / Indicates th a t data has been received b y  th e  p rin te r. N ew  

data cannot be received before A C K N L G  is reset. Pulse 
w id th  2 .5  Msec to  10  Msec.

B U S Y W hen " H IG H "  th e  p rin ter indicates th a t it  cannot receive 
data . T h e  signal becomes " H IG H "  in th e  fo llo w in g  cases:

-  D uring data en try  (depending on p rin te r)
-  D uring prin ting  operation
-  In o ff-lin e  state
-  D uring p rin ter e rro r status
-  D uring line feed

D A T A  1 -8 Signals represent in fo rm a tio n  o f parallel da ta  " H IG H "  = 
log 1; " L O W "  =  log 0 .

PE " H IG H  Signal indicates th a t the p rin ter is o u t o f paper.

S L O T (In p u t) Prin ter is in selected m ode (o p tio n ).

A U T O  F E E D / (O u tp u t) A u to  line feed (o p tio n ).

I N IT / (O u tp u t) P rin ter reset (o p tio n ).

E R R O R / (In p u t) Indicates p rin ter erro r (o p tio n ) fo r  exam ple at 
paper en d , o ff-lin e , safety switch op en , fa ilu re  status.

T E S T  1-4 O ptional 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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WARNING

FEDERAL COMMUNICATIONS COMMISSION (FCC)
RADIO FREQUENCY INTERFERENCE STATEMENT

T h is  eq u ip m e n t has been c e rtif ie d  In  cum ply w ith  th e  l im its  fo r a C lass l i  co m p uting  device, p u rs u an t 
tu S u b p a rt J o f P a rt 15 o f FC C  Rules. O n ly  p e rip h e ra ls  (c o m p u te r in p u t /o u tp u t devices, te rm in a ls ,  
p r in te rs , etc. i c e rt if ie d  to com ply w ith  the C lass H lim its  m ay be a tta c h e d  to th is  co m p uter. O p e ra tio n  
w ith  n o n -re r lif ie d  p e rip h e ra ls  is lik e ly  to resu lt in in te rfe re n c e  to ra d io  and T V  recep tion .

Information to User

T h is  eq u ip m e n t g e nerates  and uses rad io  frequency energy and i f  not in s ta lled  and used p ro p e rly , 
th a t is. in s tr ic t accordance w ith  th e  m a n u fa c tu re r 's  in s tru c tio n s , m ay  cause in te rfe re n c e  to ra d io  
and te lev is ion  recep tio n . It has liven type tested and  found to com ply  w ith  the lim its  fo r a C lass B 
co m p u tin g  device in accordance w ith  the sp ec ifica tion s  in S u b p a rt J o f P a r t 15 o f F C C  Rules, w h ich  
are  designed to prov ide  reasonable  p ro tec tio n  ag a in s t such in te r fe re n c e  in a re s id e n tia l in s ta lla t io n .  
H o w e v e r, th e re  is no g u aran tee  th a t in te rfe re n c e  w il l  not occur in a p a r t ic u la r  in s ta lla t io n . I f  th is  
e q u ip m e n t does cause in te rfe re n c e  to ra d io  o r te lev is ion  recep tio n , w h ich  can be d e te rm in e d  by 
tu rn in g  th e  eq u ip m e n t o f f  and on, th e  user is encouraged to tr y  to  co rrec t the in te rfe re n c e  by one or 

m ore o f th e  fo llo w in g  m easures:

•  R eo rie n t the rece iv ing  a n te n n a
•  R elocate  th e  co m p uter w ith  respect to  th e  receiver
•  M ove the co m p u te r aw ay fro m  the receiver
•  P lug  th e  co m p u te r in to  a d iffe re n t o u tle t so th a t  co m p u te r and rece iver a re  on d if fe re n t  b ran ch

circu its .

I f  necessary, th e  user should consu lt the  d e a le r o r an experienced  ra d io /te le v is io n  te c h n ic ia n  fo  
a d d it io n a l suggestions. T h e  user m ay fin d  th e  fo llo w in g  bo ok le t p rep ared  by th e  F e d e ra l 
C o m m u n ic a tio n s  C om m ission h e lp fu l. "H o w  to Id e n t ify  and  Resolve R a d io -T V  In te r fe re n c e  
P ro b le m s ” . T h is  booklet is a v a ila b le  fro m  th e  U .S . G o v e rn m e n t P r in t in g  O ffic e , W a s h in g to n , D C  
20402, S tock No. 004-000-00345-4 .

T h e  N C R  C o rp o ra tio n  (N C R l is not responsib le fo r an y  ra d io  o r te lev is ion  in te rfe re n c e  caused by 
u n a u th o rize d  m o d ifica tio n s  o f th is  eq u ip m e n t o r th e  s u b s titu tio n  or a tta c h m e n t o f conn ecting  cables  
and eq u ip m e n t o th e r th an  those specified  by N C R . T h e  co rrec tio n  o f in te rfe ren ces  caused by such 
u n a u th o rize d  m o d ific a tio n , s u b s titu tio n  or a tta c h m e n t w ill be th e  resp o n s ib ility  o f th e  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 v 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



Figure 2' Controller PCB

- Screw 2 —  Pre-drilled hole
■ Additional screws 
(see text)
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Figure 3: K233 V001 Assembly

Screw 3x16 
Washer
Spacer washer 
FVC spacer 
Washer 
Nut

2 — pvc stand-off c lip
3 — Screw 2.9x6.5



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: Installation 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 (SI, 
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 
which already contains a 16-bit processor board:

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 3 in this description and remove the 
screw marked 3. Remove the metal cover.
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4. 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.

3. 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 .

6. Close the case with the metal cover provided and secure 
it by means of the screw (3) provided with the Kit.

7. Re-install the controller PCB and carry out a complete 
diagnostic check of the NCR DECISION MATE V.
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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.

3. 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 in this Figure.
If 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 ( P I C)  und 
Speicherschnelltester (K235 V001)
(Memory Retention Facility)
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NCR ist ständig bemüht, die Produkte im Zuge der Entwicklung 
vo n  Technologie, Bauteilen, Soft- und Firmware dem neuesten 
S t a n d  anzupassen. NCR behält sich deshalb das Recht vor, 
Spezifikationen ohne vorherige Ankündigung zu ändern.
Nicht alle hier beschriebenen Leistungen werden von NCR in 
allen Teilen der Welt vertrieben. Nähere Informationen 
bezüglich eventueller Einschränkungen oder Erweiterungen 
sowie den aktuellen Stand erfahren Sie von Ihrem Händler 
oder der nächstgelegenen NCR-Geschäftsstelle.

Doc: 017-0033155



3

Bild 3: K235 V001 Einbau
1 Schraube 3x16 
la Unterlegscheibe 
lb Abstandsringe 
lc PVC-Unterlegscheibe 
ld Unterlegscheibe 
1e Mutter

2 PVC-Abstandhalter
3 Schraube 2,9x6,5
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NCR DECISION MATE V

16-Bit Mikroprozessor 
mit
Programmierbarem Interrupt Controller (PIC) und 
Speicherschnelltester (K235 V001)
Diese Leistungserweiterung kann in Ihren NCR DECISION MATE V 
nur eingebaut werden, wenn Sie den Systemneustart mit CON- 
TROL-F20 Tastenkombination durchführen können (siehe Bedie
nungsanleitung für NCR DECISION MATE V) .
VORSICHT: Für den Einbau dieser Erweiterung brauchen Sie
Kenntnisse und Erfahrung im Umgang mit Halbleiter
Bauelementen und anderer Computerhardware« Überlassen Sie 
den Einbau einem qualifizierten Techniker.
Die 16-Bit/PIC-Platine enthält zwei Drahtbrücken (SI, S2) . 
Vor dem Einbau der Leistungserweiterung müssen diese in den 
im Bild 1 gezeigten Stellungen stecken.

Einbau der 16-Bit/PIC-Platine auf eine Hauptplatine, auf der
schon eine 16-Bit Prozessor-Platine montiert ist:
1. Entfernen Sie die Haupt- mit aufgesteckter Grafik-Platine 

aus dem Computer. Dieser Vorgang ist im Service Manual 
für 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
häuse 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.

6. Bauen Sie die Haupt- mit aufgesteckter Grafik-Platine 
wieder ein und machen Sie einen vollständigen 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. Entfernen Sie die Haupt- mit aufgesteckter Grafik-Platine 

aus dem Computer« Dieser Vorgang ist im Service Manual 
für den NCR DECISION MATE V beschrieben.

2. Halten Sie sich an das Bild 2. Es zeigt die Haupt-Platine 
von der bestückten 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 zusätzlich die Schrauben 3. Dann entfer
nen Sie die Metallplatte mit den Adapterhaltern. Achten 
Sie auf den richtigen Sitz der Unterlegscheiben. Dann 
löten Sie die Buchse so an, daß die ausgeschnittenen 
Ecken der Buchse auf der rechten Seite sind; betrachten 
Sie die Lötseite der Haupt-Platine mit der Buchse 
unten links. Montieren Sie die Metallplatte mit Schrauben 
3 und ihren Unterlegscheiben.

3. Stecken Sie die Füße der zwei PVC-Abstandhalter in die 
vorgebohrten Löcher von der Lötseite der Haupt
Platine aus.

4. Betrachten Sie Bild 3. Mit den längeren Schrauben (1) und 
den zusätzlichen PVC-Unterlegscheiben (lc) (wird mit der 
Leistungserweiterung geliefert) befestigen Sie das 
Metallgehäuse auf der Haupt-Platine.

5. Stecken Sie die 16-Bit/PIC-Platine in die mehrpolige 
Buchse, die jetzt in das Metallgehäuse ragt. Drücken Sie 
die Steckerleiste fest in die Buchse.
Drücken Sie die 16-BIT/PIC Platine auf die Spitzen der 
PVC-Abstandhalter.

6. Schließen Sie das Gehäuse mit dem mitgelieferten 
Metalldeckel und sichern Sie es mit der Schraube 3.

7. Bauen Sie die Haupt- mit aufgesteckter Grafik-Platin 
wieder ein und machen Sie einen kompletten Diagnose-Check 
des NCR DECISION MATE V.
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1 Schraube 2 vorgebohrte Löcher
3 zusätzliche Schrauben 

(siehe Text)
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KIT INSTALLATION

for
EXTERNAL 16-BIT PROCESSOR UPGRADE 

(K 231)

The attached pages provide information for installing thi3 
«it into an NCR DECISION MATE V. These pages should be filed 
in your NCR DECISION MATE V User Information Manual.
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FEDERAL COMMUNICATIONS COMMISSION (FCC) 
RADIO FREQUENCY INTERFERENCE STATEMENT

W A R N IN G

T h is  e q u ip m e n t has been c e rtif ie d  to com ply  w i t h t h e l im i t s f o r a  C lass B co m p u tin g  device, pu rs u an t 
to S u b p a rt J o f P a r t 15 o f F C C  Rules. O n ly  p e rip h e ra ls  (c o m p u ter in p u t /o u tp u t devices, te rm in a ls , 
p rin te rs , etc. I c e rt if ie d  to  co m p ly  w ith  th e  C lass B lim its  m ay be a ttach ed  to th is  co m p uter. O p era tio n  
w ith  n o n -c e rtif ie d  p e rip h e ra ls  is lik e ly  to resu lt in in te rfe re n c e  to rad io  and T V  reception.

In fo rm a t io n  to  U s e r

T h is  e q u ip m e n t gen era tes  and uses rad io  frequency energy and i f  not in s ta lle d  and used p ro p erly , 
th a t is, in  s tr ic t  accordance w ith  th e  m a n u fa c tu re r 's  in s tru c tio n s , m ay cause in te rfe re n c e  to rad io  
and te lev is ion  recep tio n . I t  has been type tested and found to com ply  w ith  the lim its  fo r a C lass B 
co m p u tin g  device ir. accordance w ith  th e  specifications in S u b p a rt J of P a r t  15 o f FC C  R ules, w h ich  
are  designed to p ro v id e  reaso nab le  p ro tection  ag a in s t such in te rfe re n c e  in a re s id e n tia l in s ta lla t io n .  
H o w e v e r, th e re  is no g u a ra n te e  th a t  in te rfe re n c e  w ill no t occur in a p a r t ic u la r  in s ta lla t io n . I f  th is  
eq u ip m e n t does cause in te r fe re n c e  to rad io  o r  te lev is ion  recep tion , w h ich  can be d e te rm in e d  by 
tu rn in g  th e  e q u ip m e n t o f f  and on, th e  user is encouraged to t ry  to  co rrec t th e  in te rfe re n c e  by one or 
m ore o f th e  fo llo w in g  m easures:

•  R e o rie n t th e  rece iv in g  a n te n n a
•  Relocate th e  c o m p u te r  w ith  respect to  th e  receiver
•  M ove th e  co m p u te r aw a y  fro m  the receiver
•  P lu g  th e  c o m p u te r in to  a d if fe r e n t  o u tle t so th a t co m p uter and rece iver are on d if fe re n t  b ran ch  

c ircu its .

I f  necessary, th e  user should consu lt th e  d e a le r or an experienced ra d io /te le v is io n  te ch n ic ia n  fo r  
a d d it io n a l suggestions. T h e  user m ay fin d  the fo llo w in g  booklet p rep ared  by th e  F e dera l 
C o m m u n ic a tio n s  C om m iss io n  h e lp fu l: " H o w  to Id e n t ify  and Resolve R a d io -T V  In te r fe re n c e  
P ro b le m s". T h is  b o o k le t is  a v a ila b le  fro m  th e  U .S . G o v e rn m e n t P r in t in g  O ffic e . W a s h in g to n , D C  
20402. S tock No. 004-000-00345-4 .

T h e  N C R  C o rp o ra tio n  (N C R ) is not responsib le fo r any rad io  o r te lev is ion  in te rfe re n c e  caused by 
u n au th o ris e d  m o d ific a tio n s  o f th is  eq u ip m e n t o r the s u b s titu tio n  or a tta c h m e n t of conn ecting  cables  
and e q u ip m e n t o th e r  th a n  those specified  by N C R . T h e  co rrection  o f in te rfe ren ces  caused by such 
u n a u th o rize d  m o d ific a tio n , s u b s titu tio n  or a tta c h m e n t w ill be th e  resp o n s ib ility  of th e  user.

I t  is the po licy o f N C R  C o rp o ra tio n  to im prove  products as new technology, com ponents, so ftw a re , 
and f irm w a re  becom e a v a ila b le . N C R  C o rp o ra tio n , th e re fo re , reserves the r ig h t  to change  
specifications w ith o u t p r io r  notice.

A ll fe a tu res , fu n ction s , and o p era tio n s  described here in  m ay not be m a rk e te d  by N C R  in a ll p a rts  o f 
the w o rld . In  some instances , ph o tograp hs a re  o f e q u ip m e n t prototypes . T h e re fo re , be fo re  using th is  
docum ent, consu lt yo ur N C R  re p re s e n ta tiv e  or N C R  o ffice  fo r in fo rm a tio n  th a t is ap p lic ab le  and  
cu rre n t.



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.

Doe:017-00330^8 A
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NCR DECISION MATE V

MADS-ADAPTER
(K806)

Die beiliegenden Seiten zeigen Ihnen, wie Sie diese Lei
stungserweiterung an Ihren NCR DECISION MATE V anschließet 
können. Bitte ordnen Sie diese Beschreibung in Ihre Bedie
nungsanleitung für den NCR DECISION MATE V ein.

Kit :603-6091288 Doc :017-0033073
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MAUS-ADAPTER
(K806)

INHALT
INBETRIEBNAHME
EINLEITUNG...................  !
IFSEL- UND MAUS-AUSWAHL................................. :

SOFTWARE
EINLEITUNG.............................................. I
BENUTZUNG DER PORT-ADRESSEN....................   ;
FUNKTIONSPRÜFUNG.............     ;
DAS STATUS-BYTE......................................... I
BEFEHLE UND IHRE PARAMETER.............................. I
INTERRUPT-BEHANDLUNG................................... 1!
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INBETRIEBNAHME

EINLEITUNG

Mit Hilfe einer "Maus" lassen sich Handbewegungen auf einem 
Schreibtisch oder einer ähnlichen Fläche in Bildschirmgrafih 
umsetzen. Sie können folgende Mäuse 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 P4

Die Verständigung zwischen einem Adapter und Ihrem NCR 
DECISION MATE V erfolgt über einen von insgesamt 10 Daten
übertragungskanälen. Jeder Datenübertragungskanal (oder 
IFSEL: engl. InterFace SELect) verfügt über 8 Portadressen. 
Der Maus-Adapter kann grundsätzlich jede beliebige der 10 
IFSEL-Nummern benutzen. Die für 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 gehörenden Schalter befinden sich inner
halb des Gehäuses.

Ebenfalls innerhalb des Gehäuses sind Schalter für die Aus
wahl der von Ihnen benutzten Maus vorhanden. Diese Schalter 
sind für den Betrieb der folgenden Mäuse werksseitig 
eingestellt:

• Hawley Mouse Mark II
• Alps Encoder-Mouse
• Mouse Systems Quad Mouse

Vorausgesetzt, daß Sie eine dieser Mäuse mit der Standard
einstellung der IFSEL-Nummer betreiben wollen, ist ein
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Öffnen des Gehäuses des Maus-Adapters nicht erforderlich. In 
diesem Fall können Sie ohne weiteres den Adapter in eine der 
Steckfassungen 2...6 an der Rückseite Ihres NCR DECISION 
MATE V einsetzen (siehe Abb. 1.1). Anschließend sollten Sie 
den zweiten Teil dieser Anleitung ("Software") bezüglich der 
für den Betrieb einer Maus benötigten Software lesen.

Wenn Sie eine Depraz- oder eine Logitech-Maus benutzen, oder 
im Fall, daß Sie von einer vom Standardwert (2A) 
abweichenden IFSEL-Nummer Gebrauch machen möchten, sollten 
Sie gemäß 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 ändern oder eine der 
folgenden Mäuse benutzen möchten:
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WICHTIG
Ein Federring befindet sich zwischen der mit den Leiterbahnen belegten Fläche 
der Platine und dem Gehäuse.

Maus-Auswahl

\
j «o jg  je 01 0 0 0 0 0

LiD r-;i

 ̂ z
+ -  C3 - •  »-R2 -®

»  J1
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IFSE L OA J1 J6
IFSE L OB J1 J7
IFSE L 1A J2 J6
IFSE L 1 B J2 J7
IFSE L 2A J3 J6
IFSE L 2B J3 J7
IFSE L 3A J4 J6
IFSE L 3B J4 J7
IFSE L 4A J5 J6
IFSE L 4B J5 J7

Abbildung 1.2: IFSEL- und Maus-Auswahl
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• Depraz Souris P4
• Logitech LM-P-5
• Logitech P4

1. Entfernen Sie den am Gehäuse befestigten Drahtgriff und 
die vier Schrauben. Das Gehäuse sollten Sie noch nicht 
öffnen.

2. Halten Sie die zwei Teile des Gehäuses zusammen, und 
legen Sie den Adapter auf einen Schreibtisch o.ä., so daß 
die Schraublöcher nach unten zeigen. Entfernen Sie den 
oberen Teil des Gehäuses.

3. Auf der Platine des Maus-Adapters sind drei Schaltbrücken 
mit J10, J9, J8 gekennzeichnet (siehe auch Abbildung
1.2) . Die Standardeinstellung 2A hat zur Folge, daß jede 
dieser drei Schaltbrücken in der OFF-Stellung ist. Wenn 
Sie eine Depraz- oder eine Logitech-Maus benutzen, müssen 
Sie alle drei Schalter in die ON-Stellung bringen. Hierzu 
ist jeder Draht aus seinem Haken zu lösen 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 für 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
brücke Jl, die zwei am weitesten rechts befindlichen 
Stifte bilden die Schaltbrücke J7. Die zwei Steck
verbindungen befinden sich auf den Schaltbrücken J3 bzw. 
J6, solange die IFSEL-Nummer 2A eingestellt ist.

5. Schrauben Sie das Gehäuse anhand der vier Schrauben zu
sammen; bringen Sie den Drahtgriff wieder an.

Abbildung 1.3 enthält eine Aufstellung der IFSEL-Nummern mit
den jeweils verfügbaren Portadressen.
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IFSEL-NR PORT-ADRESSEN

QA 60-67
OB 68-6F
1A 70-77
1B 78-7F
2A 30-37
2B 38-3F
3A B0-B7
3B B8-BF
4A C0-C7
4B C8-CF

Abbildung 1.3: IFSEL/Portadressen
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SOFTWARE

EINLEITUNG

Der Maus-Adapter beinhaltet einen eigenen Mikroprozessor 
sowie eigene Firmware. Dies hat zur Folge» daß die zusätz
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 muß. (Sämtliche 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 Aufschluß 
darüber, 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 Betätigung eines 
Schalters an der Maus verfolgen kann: Es kann in bestimmten 
Zeitabständen 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 zusätzliche Inter
rupt -Controller-Schaltungen erforderlich. Wenn Sie aber 
Ihren NCR DECISION MATE V als 8-Bit-System benutzen, können 
Sie aufgrund bestimmer Eigenschaften des Z80A-Mikroprozssors 
Interrupt-Behandlung auch ohne solche Schaltungen verwirkli
chen (siehe hierzu den Abschnitt "Interrupt-Behandlung").

Die von NCR erhältliche p-System-Software beinhaltet eine 
Anzahl von BASIC-, FORTRAN- und Pascal-Programme für den 
Betrieb des Maus-Adapters. Eine Beschreibung dieser 
Programme in englischer Sprache liegt dieser Anleitung bei.
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Sie können den Maus-Adapter selbstverständlich auch mit de. 
Betriebssystemen CP/M und MS-DOS benutzen. Dieser Tei 
("Software") beschreibt die Anweisungen für 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: 
gewählten IFSEL-Nummer gehörenden Port-Adressen. Vorausge 
setzt, daß Sie die Standard-IFSEL-Nummer nicht geändert 
haben, sind die benutzten Port-Adressen 30H (Port 1) und 311 
(Port 2). Die Ein- und Ausgabe über die Port-Adressen er
folgt gemäß folgender Einteilung:

IN Port 1 
OUT Port 1

IN Port 2

OUT Port 2

Das Programm liest Daten vom Maus-Adapter.
Der Maus-Adapter empfängt Daten von Ihrer 
Programm.
Das Program liest das Status-Byte des Maus- 
Adapters .
Das Programm sendet Befehle an den Maus- 
Adapter.

FUNKTIONSPRÜFUNG

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 zurück. Üei 
Prozessor des Maus-Adapters liest dann Anweisungen im eige
nen ROM: Zunächst wird geprüft, ob ROM und RAM des 
Maus-Adapters einwandfrei funktionieren. Dann initialisiert 
der Maus-Adapter seine I/O-Ports.

Sollte ein Fehlerzustand im ROM oder im RAM vorliegen, wire 
ein entsprechendes Bit im Status-Byte gesetzt. Der folgend« 
Abschnitt erläutert die Bedeutung der einzelnen Bits des 
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 RCM 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, während die Interruptleitung aktiviert 
ist (active "low").

ROM Ein Fehlerzustand im ROM des Maus-Adapters führt dazu, 
daß dieses Bit gesetzt wird. Sonst ist es zurückge
setzt .

RAM Ein Fehlerzustand im RAM des Maus-Adapters führt dazu, 
daß dieses Bit gesetzt wird. Sonst ist es zurückge
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 
ausführen, wenn das Bit zurückgesetzt ist.

OBF Sobald dieses Bit gesetzt wird, kann Ihr Programm ein 
Datenbyte über Port 1 des Maus-Adapters lesen. Das 
Programm sollte keinen Lesevorgang versuchen, während 
dieses Bit zurückgesetzt ist.

BEFEHLE UND IHRE PARAMETER

Dieser Abschnitt befaßt sich mit den vom Maus-Adapter aner
kannten Befehlen. Einige dieser Befehle leiten die Übertra
gung einer Reihe von Parametern (Daten) ein.

MAUS-8



• BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGEI

WICHTIG: Nachdem ein zum Senden oder zum Empfangen voi 
Parametern gehörender Befehl gesendet worden ist 
müssen alle zu diesem Befehl gehörenden Parametei 
ausgegeben bzw. gelesen werden. Ihr Programn 
sollte die Übertragung der Parameterliste nicht 
vorzeitig abbrechen, indem es z.B. einen neuer 
Befehl an den Maus-Adapter sendet.

Alle Befehle an den Maus-Adapter sind über Port 2 auszu
geben; Parameter werden über 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 Gültigkeit, erst wenn sie von Ihren 
Programm bzw. einer Bewegung der Maus aufgehoben werden.

XMAX: Der höchste Wert, den die Maus in der X- (hori
zontalen) Richtung erreichen kann: 64(

YMAX: Der höchste 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: C

X- und Y-Koordinaten der gegenwärtigen Maus-Position: C
Alle Interruptsignale sind außer Kraft.

Nachstehend finden Sie eine Beschreibung jedes Befehls und 
der etwa dazugehörigen Parameter. Für jeden Befehl ist dex 
hexadezimale Wert angegeben, der über Port 2 an den Maus- 
Adapter zu senden ist. Negative (Minus-) W'erte werden immex 
als Zweierkomplement dargestellt.

00 Die absolute Position der Maus wird gelesen
Die Reihenfolge der zu lesenden Parameter:

X-Koordinate, niederwertiges Byte 
X-Koordinate, höherwertiges Byte 
Y-Koordinate, niederwertiges Byte 
Y-Koordinate, höherwertiges Byte 
Schalter-Status-Byte (s. Ende dieses Abschnitts)
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Die absolute Position bezieht sich auf die Änderung dei 
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.)

01 Das aufgrund einer Bewegung der Maus erzeugte Interrupt
signal wird anerkannt
Keine Parameter.
Dieser Befehl hat gleichzeitig zur Folge, daß das 
Interruptsignal für die Mausschalter außer Kraft gesetzt 
wird.

02 Interruptsignale werden nicht erkannt
Keine Parameter.

03 Das Signal an der Interruptleitung und das INT-Bit im 
Status-Byte werden zurückgesetzt
Keine Parameter.

04 Die logische Position der Maus wird gesetzt
Die Reihenfolge der Parameter, die an den Maus-Adapter zu 
senden sind:

X-Koordinate, niederwertiges Byte 
X-Koordinate, höherwertiges Byte 
Y-Koordinate, niederwertiges Byte 
Y-Koordinate, höherwertiges Byte

Wenn diese Position sich außerhalb des für die Bewegung der 
Maus definierten Bereichs liegt (s. Befehle 05 und 0A), 
findet die Definition dieses Bereichs keine Anwendung.

05 Der Höchstwert, 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, höherwertiges Byte
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YMAX, niederwertiges Byte 
YMAX, höherwertiges Byte

Das Verhältnis der mit der Maus zurückgelegten Entfernung 
zum Wert, der für diese Entfernung vom Maus-Adapter gesendet 
wird, ist für die verschiedenen Mäuse unterschiedlich. Die 
beim Einschalten automatisch eingestellten Werte (XMAX = 
640, YMAX = 400) entsprechen einer angenehmen Reichweite bei 
der Benutzung einer Maus auf einem Schreibtisch.

06 Das aufgrund der Betätigung eines Maus-Schalters erzeugte 
Interruptsignal wird anerkannt
Keine Parameter.
Dieser Befehl hat gleichzeitig zur Folge, daß das bei 
einer Bewegung der Maus erzeugte Interruptsigna1 außei 
Kraft gesetzt wird.

07 Die Interruptsignale sowohl für die Betätigung einet 
Schalters als auch für eine Bewegung der Maus werden er
kannt
Keine Parameter.

08 Der ROM des Maus-Adapters wird überprüft
Keine Parameter.
Diese Überprüfung erfolgt auch beim Einschalten.

09 Die relative Position der Maus wird gelesen
Parameter: Siehe 00.
Die relative Position der Maus bezieht sich auf der 
Positionsunterschied zwischen der gegenwärtigen Position 
und der zuletzt gelesenen Position.

0A 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, höherwertiges Byte 
YMIN, niederwertiges Byte 
YMIN, höherwertiges Byte
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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, daß sowohl die absolute als auch die relative 
Position der Maus in Ihrem Programm benötigt wird, 
empfiehlt es sich, die absolute Position als X/Y- 
Koordinaten in Programmvariablen festzuhalten. Sie 
können mit Hilfe des Befehls 04 diese Werte in die 
Positionsregister wieder zurückschreiben.

Der Maus-Adapter berücksichtigt die am Gehäuse 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 S3 bezeichnet. Jedem Schalter ist 
ein Bit im Schalter-Status-Byte (Befehl 00) zugeordnet:

51 - Bit 0
52 - Bit 1
53 - Bit 2

(Die verbleibenden fünf Bits dieses Bytes werden nicht be
nutzt.) Das Bit ist gesetzt, während der entsprechende 
Schalter sich in gedrückter Stellung befindet.

INTERRUPT-BEHANDLUNG

Dieser Abschnitt befaßt sich mit den Interruptsignalen, die 
von dem Maus-Adapter ausgegeben werden. Vorausgesetzt, daß 
die Interruptsignale nicht außer Kraft sind, wird ein 
solches Signal bei jeder Bewegung der Maus bzw. bei jedem 
Öffnen und jedem Schließen der Kontakte eines Schalters.

WICHTIG: Die Benutzung der Interrupt-Leistungen des Maus- 
Adapters (über die Abfrage des INT-Bits des Status-Bytes 
hinaus) setzt Erfahrung im Umgang mit Halbleiter-Bauteilen 
voraus. Wichtige Informationen über die Hardware Ihres NCR 
DECISION MATE V finden Sie im Band "Hardware" des von «GR 
herausgegebenen System Technical Manual.
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Wenn Sie Ihren NCR DECISION MATE V als 16-Bit-System be
nutzen, sind für die Behandlung von Interruptsignalei 
zusätzliche Interrupt-Controller unerläßlich.

Bestimmte Eigenschaften des Z80A-Mikroprozessors ermöglicher 
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 dei 
Interruptleitung die Programmsteuerung an die hexadezimale 
Adresse 38 übergeben. Das Betriebssystem CP/M-80 enthält ar 
dieser Adresse einen Sprungbefehl (JP) an das zu Testzwecker 
eingesetzte DDT-Programm. Vorausgesetzt, daß DDT für Ihre 
Anwendung nicht, benötigt wird, können Sie einen Sprungbefehl 
an dieser Adresse ablegen. Dieser könnte dann auf Ihi 
eigenes Interrupt-Behandlungsprogramm verweisen.
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(This is the description o f the Mouse unit o f the p-System ™ . 
Please insert i t  in the manual UCSD p-System, Programming, 
chapter 8)

p-System™  is a trademark o f Softech Microsystems, Inc., and 
is used pursued to  a license granted by Softech Microsystems, 
Inc.



MOUSI*

Introduction

The following is a description o f the procedures you can ust 
with the p-System ™  to work with your mouse.

The software you need fo r using the Mouse interface ara 
working with the Mouse in the p-System™  is contained in the 
MOUSE.CODE f ile .  I f  you have a Runtime Systen
MOUSE.CODE is incorporated in your SYSTEM.LIBRARY. L 
you have a Hus System, you have to insert this code in youi 
SYSTEM.LIBRARY, in any o f slots 0 through 15. Chapter 6 
u tility 'LIBRARY' in the 'UCSD p-System, Programming' Manua 
describes how this is done.

The interface part o f the Mouse unit affords access to  th< 
following procedures:

GMOUS: gives the status o f the Mouse switches an<
Mouse position. This procedure supplies th< 
absolute position (x and y coordinates) o f th< 
Mouse and the status o f the switch (es) (up t< 
3). Use a ll three switch variables, even i  
your Mouse has only one or two switches.

X ,Y: absolute x and y coordinates

SWl,SW2,SW3: status o f the Mouse switches (1 = pressed, I 
= not pressed or not existent)

SETPOS: sets the logica l position o f the Mouse.

X,Y: New x and y  coordinates for the Mous<
position.

N ote : Use this option to  set a new position fo r the Mouse 
I f  you require no direct correlation between the physica 
position o f the Mouse and its program position, you can rese
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the logical Mouse position by means o f SETPOS.

SETMAX: sets maximum values for the Mouse position.
Sets the maximum x and y  values the Mouse 
can attain (default: x=6 40, y=400).

XMAX,YMAX: are maximum values fo r  the x and y
coordinates

For SETPOS note that the in itia l 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 o f 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 fo r the use o f the Mouse procedures ii 
PascaL

In the first part o f the main program, the maximum Mous< 
position is set by means o f the X and Y coordinates; an< 
the present Mouse position is set to zero. In the secon< 
part o f the main program, the variables are collected an< 
displayed on the screen. SW1, SW2, and SW3 designate th< 
switches on the Mouse (here the HAWLEY MARK I I  Mouse) 
which can be on or o ff. X is the Mouse position on the ) 
coordinate, Y the Mouse position on the Y coordinate.

{ EXAMPLE MOUSE PROGRAM PASCAL }
PROGRAM MOUSETP;
USES MOUSE;
VAR SW1,SW2,SW3,X,Y,X0,Y0,XM,YM: INTEGER; C:CHAR;
PROCEDURE FIN(VAR C:CHAR);

{ PROMPT FOR FINISH }
BEGIN
GOTOXY(0,18);
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(' ****** M O U S E  EXAMPLE P A S C A L  ******')
GOTOXY(0,16);
WRITELN(' TO STOP PRESS SWITCH 1 ');
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{ SET MAXIMUM }
XM:=10000;
YM:=10000;
SETMAX(XM,YM);

{ SET START POSITION }
X0:=0;
Y0:=0;
SETPOS(X0, Y0);
C:='N';

{ LOOP MOUSE ACTIONS }
REPEAT
GMOUS(SW3,SW2,SW1,Y,X);
GOTOXY(0,4);
WRITELN(' X=',X:6,' Y=',Y:6);
GOTOXY(0,6);
WRITELN(' SWITCH 1:',SW1,' SWITCH 3:',SW3,' SWITCH 2:',SW2)j
GOTOXY(0,18);

{ SET OR CLEAR PROMPT FOR FINISH DEPENDING ON SW1 }

IF SW1=1 THEN FIN(C)
ELSE WRITE (CHR(27) ,'L ');

UNTIL C in ['y',1Y '] ;
{ CURSOR VISIBLE }

WRITE(CHR(27),1@11)
END.
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Fortran Procedures
To use the Mouse procedures in a Fortran program, declare 

$USES MOUSE

The subroutine and parameter definition can be found below:

GMOUS

SUBROUTINE GMOUS(SW3,SW 2,SW 1 ,Y,X) 
INTEGER SW1, SW2, SW3, Y, X

SETPOS

SUBROUTINE SETPOS (XrY)
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 o f the X and Y coordinates. In the lin  
starting with 2, the present Mouse position is set to zero 
In the line starting with 10, SW1, SW2f and SW3 designate 
the switches on the Mouse (here the HAWLEY MARK I 
Mouse), which can be on or off. X is the Mouse posiblo;
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n
on the X coordinate; y  the Mouse position on the Y 
coordinate.

Then the program collects the values and displays them on 
the screen.

HOUSE EXAMPLE PROGRAM FOR FORTRAN 
$USES MOUSE

PROGRAM MOUSTF
INTEGER SW1,SW2,SW3,X,Y,X0,Y0,XM,YM 
CHARACTER C

C CLEAR SCREEN, CURSOR INVISIBLE
WRITE (*,'(AAAA) 1) CHAR(27) ,'@0',CHAR(27) ,'E'
WRITE(*,200)

200 FORMAT(4X,'****** M O U S E  EXAMPLE F O R T R A N  *****»') 
C SCREEN POSITION LINE 16 COLUMN 0

WRITE (*,'(AA\) ') CHAR(27) ,1Y0 1 
WRITE (*,'(A) ') ' TO STOP PRESS SWITCH 1 '

C SET MOUSE MAX VAL
XM=10000 
YM=10000

1 CALL SETMAX(XM,YM)
C SET MOUSE POSITION

X=0 
Y=0

2 CALL SETPOS(X,Y)
C=1N1

8 - 8



MOUSE"it *

C LOOP MOUSE ACTIONS
DO 1000 1=0,0,0

10 CALL GM0US(SW3,SW2,SW1,Y,X)
WRITE(*,' (AA\) ') CHAR (27) ,' Y$ ■

C SCREEN POSITION LINE 4, COLUMN 0
WRITE ( * ,300) X,Y

300 FORMAT (' X=1,16,' Y=1,16//)
WRITE(*,100) SW1,SW3,SW2

100 FORMAT (' SWITCH1:',11,' SWITCH3:',II,1 SWITCH2:',II)
C SCREEN POSITION LINE 18, COLUMN 0

WRITE (*,' (AA\) ') CHAR (27) ,1Y2 '
C SET OR RESET PROMPT FOR FINISH DEPENDING ON SW1

IF (SW1 .EQ. 1) THEN 
CALL FIN (C)
ELSE
WRITE(*,' (AA\) ') CHAR (27) ,1L'
ENDIF
IF ((C .EQ. 'Y') .OR. (C .EQ. 'y')) THEN
1=1
ENDIF

1000 CONTINUE
C CURSOR VISIBLE

WRITE (*,1 (AA) 1) CHAR(27) ,'@1'
END
SUBROUTINE FIN (C)

C PROMPT FOR FINISH
CHARACTER C
WRITE(*,'(A\)') ' DO YOU WANT TO FINISH? Y/N 1
READ ( * ,' (Al) ') C
RETURN
END
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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 GM0US(SW3,SW 2,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 o f the Mouse procedures : 
BASIC.

In the line starting with 10, the maximum Mouse position 
set by means o f the X and Y coordinates. In the lir 
starting with 20, the present Mouse position is set to  zer 
In the line o f the main program starting with 100, ti: 
variables are collected and displayed on the screen.
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SW 1, SW 2, and SW3 designate the switches on the Mous 
(here the HAWLEY MARK n Mouse), which can be on o 
o ff. X is the Mouse position on the X coordinate; y  th 
Mouse position on the Y coordinate.

10

REM
REM MOOSE TEST PROGRAM B A S I C  
REM
USES MOUSE
INTEGER SW1,SW2,SW3,X,Y,X0,Y0,XM,YM 
DIM C$*l
SUB FIN (C$)
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:CHR$(27);"@0"
DISPLAY AT (2,1): " ****** M O U S E  EXAMPLE B A S I C  ****** 
DISPLAY AT (17,1):" TO STOP PRESS SWITCH 1 "
REM SET MOUSE MAX VAL
XM=10000
YM=10000
CALL SETMAX(XM,YM)

20

REM SET MOUSE POSITION
X0=0
Y0 = 0
CALL SETPOS(X0,Y0)
C$="N"

100
REM LOOP MOUSE ACTION
FOR 1=0 TO 0 STEP 0
CALL GMOUS(SW3,SW2,SW1,Y,X)
DISPLAY AT (5,1) USING " X=tHMt Y=#####*" :X,Y
DISPLAY AT(7,1):" SWITCH l:*;SWl;" SWITCH 3:";SW3 ;" SWITCH 2:";SW
REM SET OR CLEAR PROMPT FOR FINISH DEPENDING ON SW1 
IF SW1=1 THEN CALL FIN(C$) ELSE DISPLAY AT (19,1):CHR$(27);"L",
IF C$="Y" OR C$="y" THEN 1=1 
NEXT I

1000 REM CURSOR VISIBLE
DISPLAY AT (1,1):CHR$(27);"01"
END
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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 fa c i l i ta te s  movement on 
a screen d isp lay  in response to movement o f  the hand on a 
l e v e l  surface such as a desk-top. The Mouse In te r fa ce  for 
your NCR DECISION MATE V provides the means o f using the 
following "mice":

• Hawley Mouse MARK I I
• Alps Encoder-Mouse
• Mouse Systems Quad Mouse
• Depraz Souris P4
• Logitech LM-P-5
• Logitech P4

The Mouse In te r fa c e ,  l ik e  other adapters which can be 
in s ta l le d  in your NCR DECISION MATE V, makes use o f  an 
IFSEL (InterFace SELect) number in order to communicate with 
the computer. There is  a total o f 10 IFSELs available, each 
governing 8 I/O ports. The p-System software available for 
the Mouse Interface uses the IFSEL 2A (ports 30H to 37H) as 
a default setting. This is  the IFSEL number already set when 
you receive the Mouse Interface.

The Mouse In te r fa ce  is  fa c to ry  set to operate with the 
following mice:

• Hawley Mouse MARK I I
• Alps Encoder-Mouse
• Mouse Systems Quad Mouse

I f  you are using one o f these mice, and provided that you do 
not wish to change the de fau lt  IFSEL number (2A), there is  
no need to open the Mouse In te r fa ce .  In th is  case, you can 
in sert  the adapter in to  a vacant s lo t  2...6 at the rear o f  
your NCR DECISION MATE V (see Figure 1.1). Then r e fe r  to 
Part 2 o f  th is  document fo r  in formation about software 
support for the Mouse Interface.
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I f  you are using a Depraz or Logitech mouse, or i f  you: 
system requires the use o f  a d i f f e r e n t  IFSEL number, yoi 
should proceed in accordance with the following section.

INTERFACE AND MOUSE SELECTION

The following procedures are necessary only i f  you wish t< 
change the IFSEL number or use one o f the following mice:

• Depraz Souris
• Logitech LM-P-5
• Logitech P4

1. Remove the wire handle and the four screws o f the Mouse 
Interface. Do not yet open the housing.

2. Holding the two halves o f  the housing together, turn the 
in te r fa ce  upside down and place i t  on a le v e l  surface 
Now l i f t  o f f  the upper h a l f  o f  the housing, so that the
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CAUTION:
Do not lose the spring washer situated between the solder side 
of the printed circuit board and the housing

Figure 1.2 Interface and Mouse Selection
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component side (not the solder side) o f  the component 
board is  showing.

3. Refer to Figure 1.2. The fa c to ry  se tt in g  o f  the wire 
jumpers J10» J9, and J8 as shown in th is  Figure is  a l ]  
OFF. I f  you are using one o f the three mice named above, 
these jumpers must be a l l  ON. To set a jumper to the Of 
pos it ion , unhook the w ire from i t s  re ta in ing  c l ip  anc 
hook i t  under the re ta in ing  c l ip  immmediately to the 
l e f t .

4. A small panel holding 7 pairs o f  connector pins ie 
situated immediately behind the multipin connector plug 
at the position marked J1 on the component board. I f  yov 
wish to change the IFSEL number, you must place the twc 
bridge connectors over the appropriate pins. In Figure 
1.2, the le ftm ost  pa ir o f  pins is  J1, the rightmost J7, 
These connectors are fac to ry  set to IFSEL 2A. The table 
included in Figure 1.2 sta tes  which two pa irs o f  pins 
have to be bridged for each IFSEL number.

5. Re-assemble the Mouse Interface.

Figure 1.3 shows the group o f  port addresses belonging tc
each IFSEL number.

rosa, poms

OA 60-67
OB 68-6F
1A 70-77
1B 7&-7F
2k 30-37
a 38-3F
3A BÖ-B7
3B B8-W
4A co -a
4B C8-CF

Figure 1.3 IFSEL Port Assignments

MOUSE-4



'< User Information Optiom

SOFTWME

INTRODUCTION

The Mouse Interface has i ts  own microprocessor and firmware, 
This offloads the microprocessor o f your NCR DECISION MATE \ 
to a grea t extent. The Mouse In te r face  is  capable of 
transm itting the pos it ion  o f the mouse up to 4000 times s 
second. I t  is  possib le  to define a range o f  movement ir 
terms o f Cartesian co-ordinates. In addition to the positior 
o f the mouse, the status o f up to three switches is  included 
in the transmission protocol to the computer. A status byte 
provides in formation about function in te g r i t y  checks anc 
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 o f checking mouse position and switch 
status. The f i r s t  is  simply to po ll the Mouse Interface for 
the appropriate in formation. The second method is  to make 
use o f  in terrupts issued by the in te r fa ce . Normally, this 
requ ires add it iona l hardware in the form o f  interrupt 
c o n t ro l le r  c ir c u it r y .  However, i f  you are using your NCI 
DECISION MATE V as an 8 -b it  system, i t  is  possib le  tc 
u t i l iz e  certain characteristics o f the Z80A microprocessor 
in order to create a l im ited  in terrupt handling f a c i l i t y ,  
This is  described in the section '’Interrupts*’.

p-System software provides support, consisting o f a number 
o f  BASIC, FORTRAN, and Pascal routines, fo r  the Mouse 
In te r fa ce .  A descr ip tion  o f these routines is  included at 
the end o f  th is  document. This descrip tion  is  ready for 
in se r t in g  as Chapter 8 o f  the p-System Plus, Volume 2, 
Programming Manual.

The Mouse In te r fa c e  can, o f  course, be used with the CP/M 
and MS-DOS operating systems. This Part o f the document is 
intended for programmers who wish to write their own Mouse 
Interface driver routines. The most e ffec t ive  results are tc 
be achieved by programs in assembly language.
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USE OF PORTS

The Mouse In te r face  uses the f i r s t  two addresses o f the 
eight available under an IFSEL number. I f  the IFSEL number 
is  2A (the defau lt s e t t in g ) ,  then these two ports are 30H 
(Port 1) and 31H (Port 2). The s ign if ican ce  o f these ports 
is  as follows:

IN Port 1 
OUT Port 1 
IN Port 2 

OUT Port 2

Read data from Mouse Interface.
Write data to Mouse Interface.
Read the Mouse Interface status byte. 
Write commands to the Mouse Interface.

POWER-UP CHECK

When you switch on the computer with the Mouse In te r face  
inserted , the s ignal which resets  the whole system also 
in i t i a t e s  the lo ca l  processor in the Mouse In te r fa ce  to 
execute instructions read from i t s  own read-only memory 
(ROM). These instructions include an in tegrity  check o f both 
the ROM i t s e l f  and the read/write memory (RAM) on the Mouse 
In t e r f a c e  component board. The I/O po rts  are then 
in it ia l iz ed .

Should the Mouse Interface register a fault in ROM or RAM, 
the appropriate b i t  o f  the status byte is  set. Otherwise 
these two b its  are set to zero. The fo l low in g  section  
includes in formation about how to read and evaluate the 
status byte.

THE STATUS BYTE

Your program can read the status byte by means o f  an IN 
instruction  to Port 2 o f  the two ports used by the Mouse 
In t e r f a c e .  F igu re  2.1 shows the s ig n i f i c a n c e  o f  the 
individual bits within this byte.
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7 6 5 4 3 2 1 0

X INT RAM RCM X X ief QEF

Figure 2.1 The status byte

X Indicates that this b it  is  unused.
INT When this b it is  set, the Mouse Interface has issued ar 

interrupt and the interrupt line is  s t i l l  active (low),
ROM I f  th is  b i t  is  set, there is  a fa u lt  in the ROM o f  the 

Mouse Interface.
RAM I f  th is  b i t  is  se t , there is  a fa u lt  in the RAM o f the 

Mouse Interface.
IBF Input Buffer Fu ll :  when th is b i t  is  set, the Mouse 

Interface is  busy. Your program should wait until this 
b i t  is  reset  before transm itting commands or data tc 
the Mouse Interface.

OBF Output Buffer Fu ll :  when th is  b i t  is  set, one byte oi 
data is  available for reading by the processor o f your 
NCR DECISION MATE V. Your program should not attempt tc 
read data while this b it is  zero.

COMMANDS AND PARAMETERS

This s e c t io n  c o n s is ts  o f  a summary o f  the commands 
•recognized by the microprocessor of the Mouse Interface. I 
number o f  these commands requ ire subsequent parameters, 
e i t h e r  to  be t ra n sm it ted  to  or read from the Mouse 
Interface.

NOTE: After issuing a command entailing parameters, i t  is 
important to complete a l l  parameters fo rm a ll j  
d e t a i l e d  f o r  tha t command. T h e re fo r e ,  do not 
terminate prematurely the parameter sequence o f  a 
command by transmitting a further command.

Remember that a l l  commands are transmitted to the Mouse 
In t e r f a c e  v ia  P o r t  2, param eters (d a ta ) v ia  P o rt  1 
Parameters are read from the Mouse Interface via Port 1.
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The fo l lo w in g  de fau lt  values are autom atica lly  set by the 
Mouse In te r fa ce  upon switching on. They remain in fo rce  
u n t i l  changed by your program, or, in the case o f  the 
current mouse position, by movement o f the mouse i t s e l f .

XMAX: maximum range in the X (horizontal) direction 640
YMAX: maximum range in the Y (v e r t ica l)  direction 400
XMIN: minimum range in the X direction 0
YMIN: minimum range in the Y direction 0
X and Y coordinates o f the current mouse position, both 0
A ll interrupts disabled.

The summary o f commands and parameters fo l low s . The 
hexadecimal value for the OUT instruction via Port 2 two is 
given for each command, together with a description o f i ts  
purpose and any ensuing parameters. Negative values are 
represented as two's complement.

00 Read absolute position of mouse
Sequence o f 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 pos it ion  r e fe rs  to movement o f  the mouse 
(within the delimited range) since the starting position 
o f the mouse was last set ( in i t ia l ly  set at switching on 
to 0,0; can be subsequently set by command 04).

01 Enable interrupt issued when mouse is moved
No parameters.
At the same time, th is  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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04 Set logical mouse position
Sequence o f 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

I f  the pos it ion  thus set is  outside the de lim ited  rang« 
(see commands 05 and 0A), that range does not apply.

05 Set mayiwiiM x and Y values the mouse can attain.
Sequence o f 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 th« 
Mouse In te r fa c e  and the actual distance covered by the 
mouse va r ies  according to the type o f  mouse being used, 
The default settings (XMAX = 640, YMAX = 400) correspond 
to practicable ranges for using a mouse on a desk top.

06 Enable switch interrupt
No parameters.
At the same time, th is  command disables the mouse 
movement interrupt.

07 Enable both the mouse movement and the switch interrupt.
No parameters.

08 Perform a ROM check
No parameters.
This is  the same check as is  performed at switching on.

09 Read the relative position of the mouse
Parameters as for command 00.
The re la t ive  position o f 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 atta in
Sequence o f  parameters to be transmitted to the Mouse 
Interface:

XMIN, low byte 
XMIN, high byte 
YMIN, low byte 
YMIN, high byte

NOTE: Absolute and r e la t i v e  pos it ion  are stored in the 
same set o f  in te rna l re g is te rs .  This means that a 
program cannot read both the absolute and the 
r e l a t i v e  mouse p o s i t io n .  I f  th is  f a c i l i t y  i s  
required, you should consider storing a pos it ion  
required fo r  la t e r  re ference in an area in your 
program. You can then w r ite  th is  pos it ion  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, i f  present on the mouse, S3. The 
switch status byte (command 00) uses b i t  0 to record the 
status o f  SI; b i t  1 is  used fo r  S2, and b i t  2 fo r  S3. In 
each case, the b it is  set when the appropriate switch is in 
the depressed condition, otherwise the b it  is  zero. The f iv e  
most significant bits o f the switch status byte are unused.

INTERRUPTS

This section is  intended for specia list applications o f the 
Mouse In te r fa c e ,  fo r  which the use o f in terrupts is  
required. Assuming that both in terrupts are enabled, the 
Mouse In te r fa c e  issues an in terrupt whenever the mouse is  
moved, and whenever any one o f the switches changes sta te  
(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 ii 
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.

I f  you are using the 16-bit version o f the processor for th< 
NCR DECISION MATE V, you w i l l  require interrupt controllei 
c i r c u i t r y ,  in addition to access to the in terrupt l in e  ol 
the computer bus system.

The 8-bit processor (Z80A) has a characteristic which o ffen  
a l im ited  in terrupt handling f a c i l i t y  with a minimum ol 
hardware overhead, namely the In terrupt Mode 1. When thi! 
in terrupt mode is  set ( In struction : IM 1 / Opcode; ED 56) 
the setting o f an interrupt (interrupt line goes low) force: 
the transfer o f program control to the hexadecimal address 
38. The CP/M-80 operating system contains at this address ai 
unconditional jump to the DDT u t i l i t y .  This address is  use< 
when a breakpoint is  encountered during the tes t in g  o f  « 
program. I f  use o f  the DDT is  not required, i t  is  possibl« 
to write a d ifferen t jump instruction to address 38H. This 
jump in s tru ct ion  can pass program contro l to your owi 
interrupt service routine.

MOUSE-'
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(This is the description o f the Mouse unit o f the p-System ™ . 
Please insert i t  in the manual UCSD p-System, Programming, 
chapter 8)

p-System™  is a trademark o f Softech Microsystems, Inc., and 
is used pursued to  a license granted by Softech Microsystems, 
Inc.
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In troduction

The following is a description o f the procedures you can use 
with the p-System ™  to work with your mouse.

The software you need fo r using the Mouse interface and 
working with the Mouse in the p-System™  is contained in the 
MO USE.CO DE f i le .  I f  you have a Runtime System
MOUSE.CODE is incorporated in your SYSTEM.LIBRARY. Ii 
you have a Plus System, you have to  insert this code in youi 
SYSTEM.LIBRARY, in any o f slots 0 through 15. Chapter 6, 
utility  'LIBRARY' in the 'UCSD p-System, Programming' Manual 
describes how this is done.

The interface part o f the Mouse unit affords access to  the 
following procedures:

GMOUS: gives the status o f the Mouse switches anc
Mouse position. This procedure supplies the 
absolute position (x and y coordinates) o f the 
Mouse and the status o f the switch (es) (up tc 
3). Use aH three switch variables, even ii 
your Mouse has only one or two switches.

X,Y: absolute x and y coordinates

SWl,SW2,SW3: status o f the Mouse switches (1 = pressed, £ 
= not preyed or not existent)

SETPOS: sets the logica l position o f the Mouse.

X,Y: New x and y  coordinates for the Mouse
pcotion.

M ote: Use this option to set a new position fo r the Mouse 
I f  you require no direct correlation between the physical 
position o f the Mouse and its program position, you can resel
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the logical Mouse position by means o f SETPOS.

SETMAX: sets maximum values fo r the Mouse position.
Sets the maximum x and y  values the Mouse 
can attain (default: x=6 40f y=400).

XMAX,YMAX: are maximum values fo r  the x and y
coordinates

For SETPOS note that the in itia l 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 o f the respective procedures have the following 
forms:

G M O U S
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 fo r the use o f the Mouse procedures in 
Pascal.

In the first part o f the main program, the maximum Mouse 
position is set by means o f the X and Y coordinates; and 
the present Mouse position is set to zero. In the second 
part o f the main program, the variables are collected and 
displayed on the screen. SWl,  SW2, and SW3 designate the 
switches on the Mouse (here the HAWLEY MARK I I  Mouse), 
which can be on or o ff. 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 SWl,SW2,SW3,X , Y ,X0,Y0,XM,YM: INTEGER; C:CHAR;
PROCEDURE FIN(VAR C:CHAR);

{ PROMPT FOR FINISH }
BEGIN

GOTOXY(0,18);
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(' ****** M O U S E  EXAMPLE P A S C A L  ******•);
GOTOXY(0,16);
WRITELN(' TO STOP PRESS SWITCH 1 ');
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{ SET MAXIMUM }
XM:=10000;
YM:=10000;
SETMAX(XM,YM);

{ SET START POSITION }
X0:=0;
Y0:=0;
SETPOS(X0, Y0);
C : =' N' ;

{ LOOP MOUSE ACTIONS }
REPEAT
GMOUS(SW3,SW2,SWl,YrX) ;
GOTOXY(0,4);
WRITELN(' X=',X:6,' Y=',Y:6);
GOTOXY(0,6);
WRITELN(' SWITCH l:',SWl,' SWITCH 3:',SW3,' SWITCH 2:’,SW2);
GOTOXY(0,18);

{ SET OR CLEAR PROMPT FOR FINISH DEPENDING ON SWl )

IF SW1=1 THEN FIN(C)
ELSE WRITE (CHR(27) ,1L 1) ;

UNTIL C in ['y','Y'];
{ CURSOR VISIBLE }

WRITE (CHR(27) , '@11)
END.
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Fortran Procedures
To use the Mouse procedures in a Fortran program, declare 

$USES MOUSE

The subroutine and parameter definition can be found below:

G M O O S
SUBROUTINE GMO US(SW3,SW 2,SW 1 ,Y,X) 

INTEGER SW1, SW2, SW3, Y, X

SETPOS
SUBROUTINE SETPOS (X,Y)

INTEGER X,Y

SETMAX
SUBROUTINE SETMAX (XMAX,YMAX) 

INTEGER XMAX,YMAX

Example

Here is an example fo r the use o f the Mouse procedures in 
FORTRAN.

In the line starting with 1, the maximum Mouse position is 
set by means o f the X and Y coordinates. In the line 
starting with 2, the present Mouse position is set to  zero. 
In the line starting with 10, SWl,  SW2, and SW3 designate 
the switches on the Mouse (here the HAWLEY MARK n 
Mouse), which can be on or o ff. 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.

MOUSE EXAMPLE PROGRAM FOR FORTRAN 
$USES MOUSE

PROGRAM MOUSTF
INTEGER SW1,SW2,SW3,X,Y,X0,Y0,XM,YM 
CHARACTER C

C CLEAR SCREEN, CURSOR INVISIBLE
WRITE (*,1 (AAAA) ') CHAR(27) ,'@0',CHAR(27) ,'E'
WRITE(*,200)

200 FORMAT(4X,'****** M O U S E  EXAMPLE F O R T R A N  ******•)
C SCREEN POSITION LINE 16 COLUMN 0

WRITE (*,' (AA\) ') CHAR (27) ,1Y0 ■
WRITE(*,'(A)') ' TO STOP PRESS SWITCH 1 '

C SET MOUSE MAX VAL
XM=10000 
YM=10000

1 CALL SETMAX(XM,YM)
C SET MOUSE POSITION

X=0 
Y = 0

2 CALL SETPOS(X,Y)
C='N'
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C LOOP MOUSE ACTIONS
DO 1000 1=0,0,0

10 CALL GMOUS(SW3,SW2,SW1,Y,X)
WRITE (*,'(AA\) ') CHAR (27) , ' Y$ '

C SCREEN POSITION LINE 4, COLUMN 0
WRITE (* ,300) X,Y

300 FORMAT (' X=',16,' Y=',16//)
WRITE(*,100) SW1,SW3,SW2

100 FORMAT (1 SWITCH1:',11,' SWITCH3: , II,' SWITCH2: ,II) 
C SCREEN POSITION LINE 18, COLUMN 0

WRITE (*,' (AA\) ') CHAR(27),'Y2 '
C SET OR RESET PROMPT FOR FINISH DEPENDING ON SW1

IF (SW1 .EQ. 1) THEN 
CALL FIN(C)
ELSE
WRITE(*,' (AA\) ') CHAR (27) ,'L1 
END IF
IF ((C .EQ. 'Y’) .OR. (C .EQ. 1y')) THEN
1=1
ENDIF

1000 CONTINUE
C CURSOR VISIBLE

WRITE (*,' (AA) ') CHAR (27) ,1@1'
END
SUBROUTINE FIN (C)

C PROMPT FOR FINISH
CHARACTER C
WRITE (*,' (A\) ') ' DO YOU WANT TO FINISH? Y/N '
READ ( * ,’ (Al) ') C
RETURN
END
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BASIC Interface

To use the Mouse procedures in a BASIC program, declare 

USES MOUSE

The subroutine and parameter definition can be found below:

G M O U S
SUB GMOUS(SW3,SW2,SWl,Y,X)

INTEGER SW1, SW 2, SW3, Y, X

SETPOS
SUB SETPOS (X,Y)

INTEGER X,Y

SETMAX
SUB SETMAX (XMAX,YMAX)

INTEGER XMAX,YMAX

Example

Here is an example fo r the use o f the Mouse procedures ir 
BASIC.

In the line starting with 10, the maximum Mouse position if 
set by means o f the X and Y coordinates. In the line 
starting with 20, the present Mouse position is set to  zero 
In the line o f the main program starting with 100, the 
variables are collected and displayed on the screen.
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SW 1, SW 2, and SW3 designate the switches on the Moue 
(here the HAWLEY MARK n Mouse), which can be on c 
o ff. X is the Mouse position on the X coordinate; y  t± 
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$*l
SUB FIN (C$)
REM PROMPT FOR FINISH
INPUT AT (19,1)" DO YOU WANT TO FINISH? Y/N ":C$SUBEND
REM CLEAR SCREEN, CURSOR INVISIBLE 
DISPLAY ERASE ALL:CHR$(27);"£0"
DISPLAY AT (2,1): " ****** M O U S E  EXAMPLE B A S I C  *****
DISPLAY AT (17,1):" TO STOP PRESS SWITCH 1 "
REM SET MOUSE MAX VAL
XM=10000
YM=10000

10 CALL SETMAX(XM,YM)
REM SET MOUSE POSITION 
X0 = 0 
Y0 = 0

20 CALL SETPOS(X0,Y0)
C$=”N"
REM LOOP MOUSE ACTION 
FOR 1=0 TO 0 STEP 0 

100 CALL GMOUS(SW3,SW2,SW1,Y,X)
DISPLAY AT(5,1) USING " X=#####* Y=####»#":X,Y
DISPLAY AT (7,1) :" SWITCH l:";SWl," SWITCH 3:";SW3;" SWITCH 2:";S
REM SET OR CLEAR PROMPT FOR FINISH DEPENDING ON SW1 
IF SW1=1 THEN CALL FIN(C$) ELSE DISPLAY AT (19,1):CHR$(27);"L";
IF C$="Y" OR C$="y" THEN 1=1 
NEXT I

1000 REM CURSOR VISIBLE
DISPLAY AT (1,1):CHR$(27);"@1"END
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KIT INSTALLATION
f o r

MEMORY EXPANSION 
(K202-V001)

The attached pages provide information for installing this 
k it  into an NCR DECISION MATE V. These pages should be f i led  
in your NCR DECISION MATE V User Information Manual.

D o c : 0 1 7 - 0 0 3 3 0 3 !





User Information Option;

KIT INSTALLATION
MEMORY EXPANSION 
(K202~¥001)

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.

Do c :017-0033038
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IMPORTANT INFORMATION
FOR MS-DOS USERS WITH 256KB MEMORY

Do not use the /HIGH switch when Unking 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 successfuUy, 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- 
mihar with debugger:

1. Debug subroutine
2. Move subroutine to higher memory
3. Record register values (segment address of subroutine)
4. Load BASIC
5. Load BASIC program
6. Change DEF SEG to refer to subroutine
7. Save subroutine (BSAVE)

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
• INT21H

4. Issue the System Call “Allocate memory” :
• move FFFFH to BX
• move 48H to AH
• INT21H

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 LEISTUNGSERWEITERUNG]

NCR DECISION MATE V

SPEICHERERWEITERUNG
(K202-V001)

Die beiliegende Seite erklärt Ihnen, wie Sie diese Lei 
stungserweiterung an Ihren NCR DECISION MATE V anschließe 
können. Bitte ordnen Sie diese Beschreibung in Ihre Bedie 
nungsanleitung für den NCR DECISION MATE V ein.

Doc :017-003305



NCR ist ständig bemüht, die Produkte im Zuge der Entwicklung 
von Technologie, Bauteilen, Soft- und Firmware dem neuesten 
Stand anzupassen. NCR behält sich deshalb das Recht vor, 
Spezifikationen ohne vorherige Ankündigung zu ändern.
Nicht alle hier beschriebenen Leistungen werden von NCR in 
allen Teilen der Welt vertrieben. Nähere Informationen be
züglich eventueller Einschränkungen oder Erweiterungen sowie 
den aktuellen Stand erfahren Sie von Ihrem Händler oder der 
nächstgelegenen NCR-Geschäftsstelle.



BEDIENUNGSANLEITUNG LEISTUNGSERWEITERUNGE

SPEICHERERWEITERUNG
(K202-Y001)

Setzen Sie dieses Erweiterungsmodul in die dafür vorgesehen 
Steckfassung 1 an der Rückseite Ihres NCR DECISION MATE 
ein.
Beachten Sie bitte, daß diese Erweiterung in keine anderi 
Steckfassung gesteckt werden darf.

Sie haben damit die Speicherkapazität Ihres NCR DECISI01 
MATE V auf 256 Kilobyte erweitert.

Doc :017-0033057
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WICHTIGER HINWEIS
FÜR DIE BENUTZUNG VON MS-DOS M IT 256KB-SPEICHER

Wenn Ihr System einen 256KB-Speicher beinhaltet, sollten Sie bei 
Verwendung des MS-LINK-Dienstprogramms die /HIGH-Option 
nicht benutzen. (Diese Option kann ohnehin mit PASCAL- und 
FORTRAN-Programmen unabhängig von der verfügbaren Spei
chergröße nicht benutzt werden.) Der MS-LINK-Vorgang wird 
wie üblich durchgeführt. Sobald MS-DOS aber versucht, das 
maschinenausführbare .EXE-Programm in den Speicher zu laden, 
ist ein Neubetätigen des Netzschalters am Computer erforderlich.

Es ist möglich, ein Unterprogramm, das vom BASIC-Interpreter 
übersetzt 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-Testhilfe (debugger) vertraut 
sind:

1. Vergewissern Sie sich, daß Ihr Unterprogramm keine Fehler 
enthält.

2. übertragen Sie das Unterprogramm in den oberen Speicher
bereich.

3. Notieren Sie die neue Segmentadresse entsprechend der neuen 
Anfangsadresse des Unterprogramms.

4. Laden Sie den BASIC-Interpreter.
5. Laden Sie das BASIC-Programm.
6. Ändern Sie die DEF SEG-Instruktion, damit sie auf die neue 

Anfangsadresse zeigt.
7. übertragen Sie das Unterprogramm auf Platte (BSAVE).

Die nachstehende Erläuterung sollten Sie lesen, wenn Sie Pro
gramme einsetzen wollen, die die Größe des Benutzerbereichs 
berechnen. Die folgenden Anweisungen sorgen dafür, daß 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 gelöscht werden kann.

3. Rufen Sie die System-Funktion “Modify allocated memory 
block” auf, indem Sie folgende Anweisungen ausführen:

• übertragen Sie den Inhalt von CS in ES
• Laden Sie BX mit der Länge des Programms



• Laden Sie das AH-Register mit 4AH
• INT 21H

4. Rufen Sie die System-Funktion “Allocate memory” auf, 
indem Sie folgende Anweisungen ausführen:

• Laden Sie BX mit FFFFH
• Laden Sie das AH-Register mit 48H
• XNT21H

5. Multiplizieren Sie den Inhalt von BX mit 16, um die Größe 
des Benutzerbereichs zu berechnen.

(Das Kapitel “System Calls” im MS-DOS “Programmer’s Manual” 
enthält eine ausführliche Beschreibung der hier benutzten System
Funktionen.
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