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PART I - TECHNICIAN'S REFERENCE: COMPONENT ID AND DISASSEMBLY
PREFACE

The Micro Decision Service Guide is organized in two distinct
parts. Part I serves as a technician's reference guide; the
modular assembly of the Micro Decision is discussed in detail,
and the disassembly procedures for each module 1is provided.
Troubleshooting and parts replacement is also covered in Part I.

Part 1II, Diagnostics 1II User's Manual, follows the Customer
Service Bulletin Index. This part of the Micro Decision Service
Guide details the testing of each major Micro Decision component.

The Morrow Designs Micro Decision computer system is designed for
serviceability. A reduced part count and modular assembly
approach contribute to reliability and ease of service.

The Central Processing Unit, memory circuits, communications port
and all support electronics reside on a single printed circuit
board ("motherboard"). One power supply assembly provides all DC

operating voltages to the motherboard and the internal disk
drives.

The motherboard, power supply, and disk drives are typically
replaced as complete units. Thus repairs can usually be
performed with a minimum of troubleshooting for you and downtime
for the owner. No special tools are required, beyond normal hand

tools. A digital voltmeter 1is needed for power supply
troubleshooting and cable continuity tests.

User-selectable options are limited to baud rates,
hardware/software printer handshaking, and terminal/modem
selection for the RS-232 connectors. These are described in the
Micro Decision User's Guide. Refer to the User's Guide for an
introduction to the system and operating instructions.

The intent of this manual 1is to guide you through module
replacements. To this end, disassembly procedures,
troubleshooting flowcharts, and SuperSoft's Diagnostics I1
documentation are included. If you attempt to perform repairs
at a component level, you do so at your own risk and with the

knowledge that doing so voids any remaining factory warranty on
the unit.
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Part I-Section 1l: Tools Required for Disassembly (

l. TOOLS REQUIRED FOR DISASSEMBLY

You will need a Phillips screwdriver,
magnetic. Keep any magnetized tools
contain valuable files.

To help insure against callbacks, you
wriststrap that 1is connected to the
whenever you handle the mother board.

preferably size
away from disket

should wear a
Micro Decision

09/23/83)

$#2 and
tes that

grounding
chassis



Part I-Section 2: Cover Removal (09/23/83)

2. COVER REMOVAL

Before removing the cover, turn off the Micro Decision and unplug
the equipment from the ac power source. Failure to do so pre-
sents a serious hazard to the equipment and to service personnel.
Next, disconnect all cables from the rear of the unit.

At this printing, Morrow has installed three versions of Micro
Decision chassis. For clarification, we refer to them as Revi-

sion A (original model), Revision B, and Revision C (newest
chassis style).

The simplest way to distinguish the three chassis revisions is to
view the wunit from the rear. Revision A has a cord pan
installed, and the AC power cord is hardwired (see Figure 2-1).

@ ® <] (&)

coroean | 000NN

Figure 2-1: Revision A Chassis

The Revision B chassis does not have a cord pan, and the power
cord plugs into the back of the unit.

Figure 2-2: Revision B Chassis
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Part I-Section 2: Cover Removal (09/23/83)

The third chassis style (Revision C) is similar to the Revision B
chassis, but can be identified by the knockout provided on the
rear panel for a fan. The fan is installed in MD XI units only.
Another distinguishing characteristic is the location of the
drive expansion knockout. It is located in the upper right
portion of the Revision C rear panel, rather than at the base.
The Revision C chassis also has two screws provided for removal
of the Micro Decision motherboard.

FAN KNOCKOUT

o o T ®
_\ ~_ — i )
DRIVE
MOTHERBOARD EXPANSION
REMOVAL KNOCKOUT

Figure 2-3: Revision C Chassis

2.1. Revision A Chassis

1. Remove the four screws on the bottom that hold the cover
to the chassis (see Figure 2-4).

2, Now remove the two screws at the upper corners of the
unit's back that hold the cover to the back panel.

3. Carefully remove the cover by sliding it off towards the
front.



Part I-Section 2: Cover Removal (09/23/83)
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Figure 2-4: Cover Removal - Revision A Chassis
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Figure 2-5: Location of Screws - Revision A Chassis
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Part I-Section 2: Cover Removal (09/23/83)

2.2. Revision B and C Chassis

1. Remove the four screws closest to the edge

(two on
either side).

NOTE: A magnetized screwdriver is not required when
working on Revision B and C chassis.

Tip the unit and rest it on the rear panel.

3. Slide the cover up and off.
] 1
® )

\\\\ //f ® P

MOTHERBOARD
SCREW LOCATIONS

1/ \ 1l

@ ® e
~ UMD

Figure 2-6: Location of Screws - Revision B Chassis
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Part I-Section 2: Cover Removal (09/23/83)
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Figure 2-7: Location of Screws - Revision C Chassis
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Part I-Section 3: Disk Drive Configuration and Removal (09/23/83)

3. DISK DRIVE CONFIGURATION AND REMOVAL
There are three drive configurations for the Micro Decision:

MD I - One 3/4 high, single sided, 5 1/4 inch floppy
drive, mounted at the left (as you face the unit)

MD II - Two 3/4 high, single sided, 5 1/4 inch £floppy
drives, mounted side by side

MD III - Two 1/2 high, double sided floppy drives, stacked
(drive B mounted above drive A) in the 1left half
of the unit (as you face the front)

Drive removal depends on the configuration of the drives and the
type of chassis in which these drives are installed.

NOTE: When removing MD II or MD III drives from a Revision 1.1
motherboard, it is very important that you mark disk
drives as A or B, since they must go back in the same
positions from which they came. The best method is to

place a piece of masking tape on the B drive with a note
"next to power supply".

3.1. MD I and MD II - Revision A Chassis

1. Turn the unit upside down and remove the three screws
that anchor the drive you wish to remove. Figure 3-1
points out the positions of the screws for both drives.

2. While holding the loosened drive in place, turn the unit

right side up. Disconnect the drive cable and carefully
pull it backwards out of the chassis.

3-1



Part I-Section 3: Disk Drive Configuration and Removal (09/23/83)

Figure

3.2.
1.
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3‘3.
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3-1: MD I/MD II Drive Removal - Revision A Chassis

MD III - Revision A Chassis

Follow the instructions provided for MD I and MD II drive
removal (Section 3.1).

Remove the strap which holds the two drives together.
Remember to mark one or both of the drives; drive B must
be reinstalled on top of drive A.

MD I and MD III - Revision B and C Chassis

Disconnect the flat ribbon cable(s) from the connector (s)
on the drive(s). Then disconnect the cable(s) to the
motherboard. For MD III configurations, we recommend
that you mark the cables for drive B to identify them
when reinstalling the drive.

Remove the two bottom screws from the brackets on the
left (see Figure 3-2A).



Part I-Section 3: Disk Drive Configuration and Removal (09/23/83)

Figure 3-2A: MD I/MD III Drive Removal - Revision B and C Chassis

3. Remove the screw at the base of the "L" bracket on the

right side as viewed from the front of the unit (see
Figure 3-2B).

Figure 3-2B: MD I/MD III Drive Removal - Revision B and C Chassis

4, Slide the drive(s) toward the rear and out.



Part I-Section 3: Disk Drive Configuration and Removal (09/23/83)

5. To separate and remove individual drives (MD III), remove
the two bottom screws from the straps on the right side
of the drives.
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Figure 3-3: Separating MD III Drives - Revision B and C Chassis

3.4. MD II - Revision B and C Chassis

1. Remove the cable connectors from the drive you wish to
remove.

2. Remove the screw at the base of the bracket holding the
two drives (see Figure 3-4A).



Part I-Section 3: Disk Drive Configuration and Removal (09/23/83)

Figure 3-4A: MD II - Revision B and C Chassis - Drive Removal

a. If removing the A drive, remove the two screws on
the support bracket (see Figure 3-4B).

—

Figure 3-4B: MD II - Revision B and C Chassis - Drive Removal

b. If removing the B drive, you must first remove the

power supply (see Section 4), and then unscrew the
support bracket.
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Part I-Section 3: Disk Drive Configuration and Removal (09/23/83)

3. Toggle the "L" bracket connected to the drive as shown in
Figure 3-4C.

Figure 3-4C: MD II - Revision B and C Chassis - Drive Removal

4, Carefully pull the drive toward the rear of the unit.
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Part I-Section 4: Power Supply Removal (09/23/83)

4. POWER SUPPLY REMOVAL

The location of screws used to remove the power supply is iden-
tical for all chassis revisions. Figure 4-1 shows the Revision B
chassis, but can also be used as reference for Revision A and
Revision C power supply removal.

Procedures for power supply removal, which are dependent on the
type of chassis being serviced, are documented below.

4.1. Revision A Chassis

1. If removing the power supply from an MD II, remove the B
drive as described in Section 3.1.

2. Disconnect the power supply harness from the mother board
and the cable that powers the LED in the Reset switch.

3. With the wunit upside down, remove the four screws on
either side of the power supply's ventilation grill (see

Figure 4-1). The power supply will drop lightly onto the
bench.

4. When installing the new power supply, route its wires as
far away from drive B as possible. Make sure you do not
pinch any wires between the power supply and the chassis.

4.2. Revision B and C Chassis

1. With the unit upside down, remove the four screws on the
either side of the power supply's ventilation grill (see

Figure 4-1). The power supply will drop lightly onto the
bench.

2. If removing the power supply from an MD II, remove the B
drive as described in Section 3.4.

3. Disconnect the power supply harness from the mother board
and the cable that powers the LED in the Reset switch.

4, When installing the new power supply, route its wires as

far away from drive B as possible. Make sure you do not
pinch any wires between the power supply and the chassis.

4-1



Part I-Section 4: Power Supply Removal (09/23/83)

Figure 4-1: Power Supply Removal



Part I-Section 5: Motherboard Revisions (09/23/83)

5. MOTHERBOARD REVISIONS

Morrow supports two Micro Decision Motherboard revisions: Rev 1.1
and Rev 2.0. The Rev 1.1 boards were phased out May 27, 1983 and
are generally found in Revision A chassis. Refer to Figure 5-1
for a layout of this board.

Rev 2.0 boards expand the Micro Decision capabilities. There are
two versions of this board; one board is manufactured by
Kohjinsha in Japan (see Figure 5-2) and the other is assembled in
Korea (see Figure 5-3). These boards are generally mounted in
Revision B and Revision C chassis.

5.1. Revision 1.1 Details
Figure 5-1 illustrates the layout of this motherboard. Table 5-1

lists the port addresses, and Table 5-2 provides a bit map for
RAM chip replacement.

Ol w1 ofld s o - ]
a251 MICRO DECISION REV. 1.1 |“H—py3
UART CO OO COC 3 i
o
— C— 3 3
Sw1 t—l }c\ °| ko 765 ° I : ﬁPJZ
— =S C— C3 CJ3 o
sw2—— >~ _°| [ Rom | o 3 .43 o]
B3—tE1 °|]
Y e [ — 3 4 Jq— PN
o
2 A — — 3 OO OO lo]
UART
e N I R Ny
O 0O O e BAC] — | RAM
“LOCATION
| | 1 | ] I ] [C ;o1 ] [ ]
o J5 Jé

Figure 5-1: Micro Decision Rev 1.1 Motherboard
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Part I-Section 5: Motherboard Revisions (09/23/83)

Table 5-1: Micro Decision Rev 1.1 Port Addresses

PORT FUNCTION

OF5 MOTOR CHECK PORT

OF6 ROM ENABLE/DISABLE
(out=enable/in=disable)

OF7 VFO COUNT SET PORT

OF8 MOTOR & SHIFT CONTROL

OFA UPD-765 STATUS

OFB UPD-765 DATA

OFC 1st. SERIAL PORT DATA

OFD lst. SERIAL PORT STATUS

OFE 2nd. SERIAL PORT DATA

OFF 2nd. SERIAL PORT STATUS

Table 5-2: Rev 1.1 Bit Map (RAM Location)

BIT LOCATION
0 9G
1 8G
2 9H
3 8H
4 9J
5 8J
6 9K
7 8K




Part I-Section 5: Motherboard Revisions (09/23/83)

5.2. Motherboard Removal

CAUTION!

When handling motherboards, you should take care to
avoid damage to them through electrostatic discharge.
Ideally you should wear a grounded wriststrap, but we
doubt you will; so at least moisten carpets with a
spray bottle and discharge yourself by touching the
Micro Decision chassis frequently as you work. Handle

the board by the edges, and avoid touching IC leads or
solder connections.

Remove both disk drives as described above.

Disconnect all cables from the motherboard. You will not
be able to disconnect the ribbon cables leading to the
disk drives, as they are glued to the motherboard and are
replaced along with the board.

If the unit has a cord pan (rectangular box) attached to
the inside of the back panel, remove it by removing the
four screws that secure it to the back panel.

Rest the unit on its side. If disassembling a Revision A
or Revision B chassis, remove the four screws on the
bottom that hold the motherboard to the chassis (see
Figure 2-5 or 2-6). If working with a Revision C chassis,
remove the two screws on the bottom and the two screws on
the rear panel which secure the motherboard (see Figure
2-3 and Figure 2-7). Support the board with your hand
(do NOT push hard against it) when you remove the last
screw, to keep it from falling.

Put the unit back on its bottom. Slide the motherboard
toward the front of the chassis until the peripheral
cable connectors are on the inside of their cutouts.
Then gently lift the board out by its rear end, sliding
it away from the front of the chassis as you go.

5.3. Revision 2.0 Features

The Micro Decision Rev 2.0 board differs with the Rev 1.0 board

in sever
1.
2,
3.

al aspects:

The addition of a Centronics compatible parallel port.
Software selectable baud rate generator (Intel 8253).
40 pin I/O connector (for future enhancements).

Internal ROM diagnostics for testing the function of the
board.

Improved floppy disk data separator.

5-3



Part I-Section 5: Motherboard Revisions (09/23/83)

The new Rev 2.0 board will not effectively run CP/M with a Morrow
revision lower than 2.1. The Rev 1.0 board will not run CP/M with
a Morrow revision greater than Rev 1.6.

External disk drives (C and D) are now "daisy-chained" from drive
"B" since the parallel connector is located where the drive
expansion connector was on the Rev 1.1 board. External drives
are also configured differently for the Rev 2.0 board.

The Micro Decision uses two different Rev 2.0 board layouts. One
board is manufactured by Kohjinsha Inc. It can be identified by
the Kohjinsha label located to the right of the board near the
power plugs (PJ1-PJ3) on the component side. The jumper for the
diagnostics is labeled JP4, and is at location A-5, 6. The 40
pin I/O connector is at location F-1 thru K-1. Refer to Figure
5-2 for a diagram of this board.

The second board can be identified by the "ASSEMBLED IN KOREA"
label located to the right of the board near the power supply.
Also, the power connectors (PJ1) are located differently,
location A, B-8. The jumper for the diagnostics is labeled ES,
and is at location A-6, 7. The 40 pin I/O connector is at
location A-6, 7 thru D-6, 7. Figqgure 5-3 illustrates the layout
of this board.

The two boards are functionally identical. Port addresses, which
apply to both layouts, are listed in Table 5-3.

Table 5-3: Micro Decision Revision 2.0 Port Addresses

PORT FUNCTION

OF0

OF1 8253 BAUD RATE GENERATOR

OF2

OF3

OF4 CENTRONICS DATA PORT

OF5 CENTRONICS STATUS PORT
read bit 3 ACK=1l
write bit 7 strobe=0
read bit 4 busy=1l

All other ports remain the same as Rev 1.1 (see Table 5-1).

5-4



Part I-Section 5: Motherboard Revisions (09/23/83)
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Figure 5-2: Rev 2.0 Motherboard - Kohjinsha

Table 5-4: Rev 2.0/Kohjinsha Bit Map (RAM Location)

BIT RAM LOCATION

8J
8J/K
8K
8L
9J
9J/K
9K

N Y e W H O

9L
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Part I-Section 5: Motherboard Revisions

(09/23/83)
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Figure 5-3: Rev 2.0 Motherboard - Korean Assembled

Table 5-5: Rev 2.0/Korean Assembled Bit Map (RAM Location)

BIT

RAM LOCATION

= o

NS OO0 o W

8C
8D
8E
8F
7C
7D
7E

7F
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Part I-Section 5: Motherboard Revisions (09/23/83)

5.3.1. Parallel Port

The Micro Decision's unidirectional parallel port is a Centronics
compatible port employing a 34 pin edge connector for connection
to a printer. The data is transferred through a 74LS374 tri-
state buffer to the connector. The addresses for the ports are
listed in Table 5-6.

Table 5-6: Parallel Port Addresses

F4 | Data port
F5 Status port
Read: bit 3 = 1=ACK
bit 4 = 1=Busy
Write: bit 7 = Strobe

The signals for the 34 pin edge connector are listed in Table 5-7

(Rev 2.0 Kohjinsha) and Table 5-8 (Korean-assembled Rev 2.0
board).

Table 5-7: Parallel Port Signals (Kohjinsha Rev 2.0 Board)

PIN SIGNAL

1 STROBE (neg.)
3 DBO

5 DBl

7 DB2

9 DB3
11 DB4
13 DB5
15 DB6
17 DB7
19 Acknowledge (neg.)
21 Ready/Busy

Even pins 2-24, 34 twisted pair ground; all other pins n/c



Part I-Section 5: Motherboard Revisions (09/23/83)

Table 5-8: Parallel Port Signals (Korean Assembled Rev 2.0 Board)

PIN SIGNAL

2 STROBE (neqg.)
4 DBO

6 DB1

8 DB2

10 DB3

12 DB4

14 DB5

16 DB6

18 DB7

20 Acknowledge (neg.)
22 Ready/Busy

0dd pins 1 - 23, 33 twisted pair ground; all other pins n/c

The SETUP program on the CP/M diskette must be used to set the

CP/M LST device to acknowledge the parallel port instead of the
second serial port.

Special Notes:

If the terminal used with the Micro Decision will not operate at
9600 baud, you must run SETUP using the CP/M distribution disk-
ette to create a system diskette first.

When you do this, don't be surprised when "garbage" appears on
the screen each time you press the reset button. This is a
garbled version of the message that normally tells you to insert
the CP/M diskette and press Return. It is sent out at 9600 baud,
so the installed terminal misinterprets it. After you press
Return, however, the new baud rate takes over and everything
proceeds normally from there.

5.3.2. Serial Ports

The serial connectors on the Micro Decision motherboard conform
to RS-232 standards, and use DB 25/S connectors. Figure 5-4
- shows the layout of the connector, and Table 5-9 identifies the
signal associated with each of the pins.

Top

13 12 11 10 9 8 7 6 5 4 3 2 1
Left 4
25 24 23 22 21 20 19 18 17 16 15 14

Figure 5-4: Serial Port Pin Arrangement - Rear View
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Table 5-9: RS-232 Signal Descriptions

Pin # Signal

1 Frame Ground

2 Receive Data Input

3 ‘Transmit Data Output
4 Request to Send Input
5 Clear To Send Output
6 Data Set Ready Output
7 Signal Ground

8 Carrier Detect Output
9

* +12V Output
10 * =12V Output
11 * Alternate Handshake Line
14 * +5V Output
17 * Receiver Clock Output
20 Data Terminal Ready Input
24 * Transmitter Clock Input

* These signals are available on the printer/modem connector
only.

On the circuit board in front of each serial connector is a set
of jumper headers labelled JPA and JPB. JPA has eight pairs of
jumpers for defining the terminal port; JPB has 13 pairs that
define the printer/modem port. Slip-on connectors are used to
make the RS-232 pin assignments. By changing the positions of
some connectors, the ports can be configured for use with modems.
The jumpers select whether the serial connector is set up to talk
to DCE or DTE equipment.

JPA Factory Settings

The terminal port can be configured for DCE. The signal present
on each jumper pin in JPA is shown in Table 5-10, along with the
factory setting for the feeding of the signals to the RS-232
connector. The reason the pin numbers appear as 1 (lA) is that
the board may be silkscreened in either of these two ways.
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Table 5-10: JPA Pinouts (Terminal Setup)

JPA Pin # Signal RS-232 Pin #
1 (1a) RxD to UART 2
2 (2A) RD to terminal 3
3 (3a) DSR to terminal 6
4 (4A) DSR/ to UART 4
5 (5A) DTR from terminal N/C
6 (6A4) DTR/ from UART 5
7 (7A) +12v 8
8 (8A) +12Vv 8
9 (8B) CTS/ to UART 8

10 (7B) CD from terminal 8

11 (6B) CTS to terminal 5

12 (5B) CTS/ to UART 8

13 (4B) RTS from terminal 4

14 (3B) RTS/ from UART 6

15 (2B) TxD from UART 3

16 (1B) TD from terminal 2

This signal configuration is accomplished through circuit board
wiring and the factory jumper settings, as shown in Figure 5-5.

When setting up JPA for use with a modem on the terminal port,
the Jjumper modifications depend on whether the modem cable has
pin 2 at one end tied to pin 3 at the other, and vice versa.
This crisscrossing is frequently, but not always, found in modem
cables. If you're not sure which type you have, use an ohmmeter
or continuity tester to find out.

TD 16 (1B) o o 1 (1a) RD/
TD/ 15 (2B) o o 2 (2a) RD
RTS/ 14 (3B) o o 3 (3a) DSR
RTS 13 (4B) o o 4 (4a) DSR/
cTS/ 12 (58B) i o o i 5 (5) DTR
CcTS 11 (6B) o o 6 (6a) DTR/
cD 10 (7B) : o o i 7 (7a) +12V
cTs/ 9 (8B) o o 8 (8A) +12v

Figure 5-5: Factory Jumper Settings for JPA
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JPA Settings for Modems

For cables that crisscross pins 2 and 3, arrange the jumpers as
shown below.

TD 16 (1B) o o 1 (1A) RD/
TD/ 15 (2B) o o 2 (2a) RD
RTS/ 14 (3B) o) o) 3 (3a) DSR
RTS 13 (4B) o o 4 (41) DSR/
cTs/ 12 (5B) o o 5 (5A) DTR
TS 11 (6B) o o 6 (62) DTR/
cD 10 (78) i o o i 7 (7 +12v
cTs/ 9 (88) i o o I 8 (8a) +12V

Figure 5-6: JPA Settings for Modems

For cables that connect pin 2 to pin 2 and pin 3 to pin 3, set
the jumpers as shown in Figure 5-7 following.

TD 16 (1B) o o. 1 (1a) RD/
TD/ 15 (2B) o o 2 (2A) RD
RTS/ 14 (3B) o o 3 (3a) DSR
RTS 13 (4B) o o 4 (4A) DSR/
CTSs/ 12 (5B) o o 5 (5A) DTR
CTS 11 (6B) o o 6 (6A) DTR/
CD 10 (7B) : o o 7 (73) +12V
cTS/ 9 (8B) : o o 8 (8A) +12V

Figure 5-7: Jumper Settings (Pin 2 to Pin 2, Pin 3 to Pin 3)

Factory Settings for JPB

The printer/modem port would be configured for a modem if you
want to use the Micro Decision as a host computer contacting
remote computers or data bases.
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The signal present on each jumper pin in JPB is shown in Table 5-
11, along with the factory setting for the feeding of the signals

to the RS-232 connector.

The reason the pin numbers appear as 1

(1A) is that the board may be silkscreened in either of these two

ways.

Table 5-11: JPB Pinouts (Terminal Setup)

JPA Pin # Signal RS-232 Pin #
1 (1Aa) RxD to UART 2
2 (2a) RD to terminal 3
3 (33a) DSR to terminal 6
4 (4A) DSR/ to UART 20
5 (5A) DTR from terminal 20
6 (6A) DTR/ from UART 5
7 (71) TTL false (<-3V) 8
8 (8Aa) TTL false 8
9 (9a) TTL false 8

10 (10Aa) Receiver Clock to modem 17

11 (11a) RS-232 Receiver input N/C

12 (12A) TTL output of RS-232 rcvr N/C

13 (13a) N/C

14 (13B) Baud Clock output N/C

15 (12B) Baud Clock input to UART N/C

16 (11B) TC (External Clock) 24

17 (10B) RS-232 level clock out N/C

18 (9B) DET (alternate handshake) 11

19 (8B) CTS/ to UART 8

20 (7B) CD from terminal 8

21 (6B) CTS to terminal 5

22 (5B) CTS/ to UART 8

23 (4B) RTS from terminal 4

24 (3B) RTS/ from UART 6

25 (2B) TxD from UART 3

26 (1B) TD from terminal 2

This signal configuration is accomplished through circuit board
wiring and the factory jumper settings as shown in Fiqure 5-8.
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TD 26 (1B) o o 1 (1a) RD/
TD/ 25 (2B) o o 2 (2n) RD
RTS/ 24 (3B) o o 3 (32) DSR
RTS 23 (4B) o o 4 (4A) DSR/
cTS/ 22 (5B) o o 5 (5A) DTR
CTS 21 (6B) ' o o 6 (6A) DTR/
CDh 20 (7B) o o 7 (7A) <=3V
CcTSs/ 19 (8B) o o 8 (8Aa) <=3V
DET 18 (9B) o ' o 9 (9A) <=3V
17 (10B) o o 10 (10A)
16 (11B) o o 11 (11A)
RxCB 15 (12B) o o 12 (12A)
U2CLK 14 (13B) o o 13 (133)

Figure 5-8: Factory Jumper Settings for JPB

JPB Settings for Modems

As was mentioned above for JPA, the jumper setting for JPB depend
on the type of modem cable you have. For cables that crisscross
pins 2 and 3, arrange the jumpers as shown in Figure 5-9.

5-13
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TD 26 (1B) o o 1 (1a) RD/
TD/ 25 (2B) o o 2 (2a) RD
RTS/ 24 (3B) o o 3 (3a) DSR
RTS 23 (4B) o o 4 (4A) DSR/
CTS/ 22 (5B) o o 5 (5A) DTR
CTS 21 (6B) o o 6 (6A) DTR/
CD 20 (7B) o o 7 (7a) <=3V
CTS/ 19 (8B) o o 8 (8Aa) <=3V
DET 18 (9B) o o 9 (9a) <=3V
17 (10B) o o 10 (10a)
16 (11B) o o 11 (11a)
RxCB 15 (12B) o o 12 (12a)
U2CLK 14 (13B) o o 13 (13a)

Figure 5-9: JPB Jumper Settings (Crisscross Modem Cable)

When using a modem cable that connects pin 2 to pin 2 and 3 to 3,
use of the jumper setup is the same as above except for positions
1 (1A), 2 (2a), 25 (2B), and 26 (1B). See the difference below.

P

TD 26 (1B) o o 1 (1a) RD/
TD/ 25 (2B) o o 2 (2Aa) RD

o : o

Figure 5-10: Alternate JPB Jumper Settings

Sample RS-232 cable configurations are provided in Table 5-12
following.
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Table 5-12: Sample RS-232 Cable Configurations

LEGEND for Table 5-9:

#1 MORROW MP 200 #4 SMITH CORONA
EPSON
IDS PRISM

#2  OKIDATA #5 C. ITOH

DIABLO

#3 TI 810 QUME
QUME NEC (Xon-Xoff)
COMREX
DAISY WRITER

Sample #1 Sample #2
MORROW PRINTER MORROW PRINTER
1l == > ] 1l = » 1
2 = 2 2 = 2
3 » 3 3 » 3
7 €«——>» 7 6 —>» 6
7 «—m>» 7
20 20 20 = 11
Sample #3 Sample #4
MORROW PRINTER MORROW PRINTER
1 = > ] ] «——» 1
2 =« 2 2 = .2
3 » 3 3 > 3
7T «— > 7 5 > 5
—>» 5 7 «<—m» 7
—> 6 8 > 8
8 > 8 20 == 4
20 = 20
Sample #5
MORROW PRINTER
l] «——> 1]
2 = 2
3 > 3
5 » 5
6 > 6
7 €—m>» 7
20 = 20
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5.3.3. 40 Pin I/O Connector
The 40 pin I/O connector connects the Micro Decision with the

outside world.

The pin connections for the buss are listed

Table 5-13; unlabeled pins are grounded.

Table 5-13: 40 Pin I/O Connector - Pin Connections

/BRD 1 Buffered IO Read
/BWR 3 Buffered IO Write
/RESET 5 Z80 Reset Line (Output)
/4M 7 4 MHz Z80 Clock
/1000 9 Decoded IO Space at Location 00-0Fh
/I010 11 Decoded I0 Space at Location 10-1Fh
/1020 13 Decoded IO Space at Location 20-Fh
/1030 15 Decoded IO Space at Location 30-3Fh
AB3 17 Address Line 3
AB2 19 Address Line 2
ABl 21 Address Line 1
ABO 23 Address Line 0
DB7 25 Data Bus 7
DB6 27 Data Bus 6
DB5 29 Data Bus 5
DB4 31 Data Bus 4
DB3 33 Data Bus 3
DB2 35 Data Bus 2
DB1 37 Data Bus 1
DBO 39 Data Bus 0
+5v 38
+5v 40
+12v 36
-12v 34
5-16
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5.3.4. ROM Diagnostics

The Micro Decision Rev 2.0 board has diagnostic routines built
into the 4K ROM. To access the diagnostics, locate the jumper
labeled JP4 or ES. Install a jumper block at that location and
turn on the computer. If the power-on memory test passes, the
following should appear on the screen:

1. PORT 1 N\

2. PORT 2 > BARBER-POLE TEST PATTERN
3. CENTRONICS PORT /

LOOP BACK ON PORT 2

RAM TEST

FDC R/W

. FDC SEEKTEST

. VFO TEST

. BOOT

OWOWJO Ui

Enter #:
Description of Test:

NOTE: To end a test, press any key and wait for the Diagnostics
Menu to reappear.

1. Port 1 test:

This test transmits a "barber-pole" character pattern to
the CRT.

2. Port 2 test:

This test transmits a "barber-pole" character pattern to
the device connected to serial port 2.

3. Centronics port test:

This test transmits a "barber-pole" character pattern to a
printer via the Centronics parallel port.

4. Loop back on port 2 test:
This test verifies proper operation of the 8251 USART on
port 2. A wrap plug with pins 2 and 3 jumpered and pins 5
and 20 jumpered must be used. This test will immediately
show pass or fail.

5. Ram Test:

This test runs a continuous ram test. The test will show
any address which is found to be bad, the value expected
and the value read from the bad address.
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6. FDC (Floppy Disk Controller) Read/Write test:

This test performs a "worst case" read/write test on the
inner most track of a diskette, reporting errors to the
screen. A freshly formatted diskette should be used.

7. FDC Seektest:

This test will perform a butterfly seektest (outermost
track to innermost track, working inward to center, and
then back out again) on a selected disk drive.

8. VFO (Variable Frequency Oscillator) test:

This test is used for verifying the proper operation of
the PLL data separators. A frequency counter and a known
good Shugart SA200 disk drive is required to perform this
test. The ©SA200 disk drive must be installed as drive
"A", Connect the lead of the frequency counter to the
test point labeled VCOTP, at location E-1 on the Kohjinsha
board, or the test point location labeled TPl on the
Korean assembled board. Insert a formatted diskette in
drive "A", close the door and select the VFO Test from the
menu. Open the disk drive door and read the frequency.
The frequency should read 480Khz +30Khz on the Kohjinsha
board, or 500 Khz +30Khz on the Korean assembled board.
Ignore intermittent fluctuations in frequency of greater
than 10 Khz.

9. Boot:
Selecting item 9 will cause the system to boot a diskette

in drive "A".

Remember to remove jumper block after completing diagnostics.

5.3.5. Drive Expansion

External disk drives (C and D) are "daisy-chained" from drive
"B". When external drives are added to an MD II or MD III, the
current 34 pin ribbon data cable must be removed and a new ribbon
cable must be installed in its place (see Figure 5-11). This new
cable consists of two edge connectors and one 2 X 16 header plug.
One of the edge connectors is connected to drive B, and the other
is connected to the motherboard (see Section 5.3.6, Disk Drive
Connector). The header plug must be installed in the rear of the
chassis where the "knockout" plug is located (directly above the
parallel port). The cable supplied with the external drive is an
identical mating cable.
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Figure 5-11: Drive Expansion

Once the new cable is installed, the termination block should be
removed. from drive "B". Drive "D" should be terminated if it is
to be the last drive on the chain. Drive "C" is to be selected
as the second drive (DS2) and drive "D" as the third drive (DS3).
Drive "C" 1is not terminated unless it is the last drive on the
chain, then the terminator block is not removed. Drive "A" is to
be left unchanged.

The CP/M distribution diskette must be booted to make a new CP/M

working diskette with the change in the number of drives
installed on the system.

5.3.6. Disk Drive Connector

The disk drives are connected to the motherboard through two 34
pin edge connectors labeled JDO for drive A, and JD1 for drives B
through D. Drives C and D are daisy-chained from drive B (see
Drive Expansion, Section 5.3.5). The pinouts for the connectors
are listed in Table 5-14.
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Table 5-14: Disk Drive Connectors - Pin Connections

JDO } JD1

8 | /iNDEX 8 | /INDEX

10| /pso 10| /pso

16 | /MOTOR 12| /ps1

18| /DIRECTION 14] /ps2

20| /STEP 16 | /MOTOR

22| /WRITE DATA 18| /DIRECTION

24| /WRITE GATE 20| /STEP

26 | /TRACK 0 22| /WRITE DATA

28| /WRITE PROTECT 24| /WRITE GATE

30| /READ DATA 26| /TRACK 0

32| /SIDE SELECT 28| /WRITE PROTECT
30| /READ DATA
32| /SIDE SELECT

All odd numbered pins on JDO and JDl are grounded.
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6. TROUBLESHOOTING PROCEDURES
6.1. Tools Required

You will need the Phillips screwdriver, the Diagnostic 1II
diskette, and a digital voltmeter. The meter (Kiethley model 132
or equivalent) is needed when the power supply is suspect, and is
also useful for checking the continuity of cables. Another
helpful device is a floppy diskette head cleaning kit.

6.2. Troubleshooting Flowchart

Use the troubleshooting flowchart (see Table 6-1) for isolating a
defective assembly within the Micro Decision, as well as for
determining whether the trouble lies outside the computer (in
cables or peripherals, for example). Follow the procedure as
described in the figure.

If you find that the problem 1lies somewhere in the Micro
Decision, you will be instructed to run the diskette diagnostic
programs. You will need the Diagnostics II diskette and a
terminal known to be working properly.
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Table 6-1, Continued
Troubleshooting Flowchart
REPLACE
NO = \OTHERBOARD
Y
Es
INSERT
SYSTEM
DISKETTE
PRESS
RETURN
DOES CHECK DRIVE OREPLACEP
SYSTEM NO —| VOLTAGES AND no—» © ‘:ig/sgép Ly
BOOT DATA CABLES DATA 'CABLES
YES
YES
I NSERT
DIAGNOSTIC REPLACE
DISK AND
RUN MEMORY » DISK
TEST DRIVE
PASS REPLACE
MEMORY
TEST NO —® MOTHERBOARD
YES
v
RUN
CPU
TEST
£ (® VERIFY ALL DRIVE CONNECTIONS
AND DATA CABLE BEFORE
REPLACING DRIVE
PASS
CPU
TEV NO
YES
RUN
DISK
TEST
REPLACE
NO—=B  FAILING
DRIVE
YES
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Troubleshooting Flowchart
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6.3. Measuring Power Supply Voltages

If you reach the point in the troubleshooting flowchart that
tells you to "check power supply voltages", here is what you do:

1. With the power cord unplugged, remove the cover as
described in Section 2. Then reconnect the power cord
and turn the power switch ON.

2. Connect the ground lead (probably black) from the volt-
meter to an exposed metal part of the chassis (prefer-
ably a drive). Use an alligator clip for best results.

3. Locate connector PJ3 on the motherboard, next to the
power supply. Make sure your meter is set up to measure
volts on the other meter probe into pin 1 (the red cable
lead). You should measure +5 volts.

4. At pin 4 (the blue lead), the +12 volts that powers the
disk drive motors should be present.

5. To check the + and -12 volts to Rev 2.0 motherboard cir-
cuitry, use the 40 pin I/O connector on the board:

+5v Pins 38 and 40
+12v Pin 36
-12v Pin 34

Voltage (+5v and +12v) to the Rev 1.1 boards can be
checked from the disk drives. -12 volts can be checked
from the 1488 serial buffer at location A-1.

6. If any or all of the voltages are missing, or if they
vary from the specified voltage by more than 10%, the
power supply should be replaced. Refer to Section 4,
"Power Supply Removal" for instructions. However, this
may not fix the problem (see Tips below).

7. Recheck the voltages even if the problem is cleared up;
this is to be sure that nothing is putting too much of a
load on the power supply.

6.4. Tips on Troubleshooting Power Supply Problems

A voltage that is lower than it should be could be caused by
leakage or shorts outside of the power supply itself. Assuming
that you have already substituted the power supply, try
disconnecting the disk drives one at a time and rechecking the
voltages as you go. If you get down to just the power supply and
motherboard being connected and the voltage is still 1low, then
replace the motherboard.
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If you find that a voltage being output by the power supply is
outside of its 10% range, even after another problem has been
fixed, you should still replace the power supply anyway.

Finally, as with all intermittent problems, if you suspect an
intermittent power supply, substitution is your best
troubleshooting bet. Run the Micro Decision with the cover on,
exercising both disk drives, until you are reasonably confident
that the new power supply did the job.
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7. REPLACEMENT PARTS

Table 7-1: Replacement Parts List

028-LED3105

080-MFP

or Rev 2.0
060-34122C
102-SPM
125-MHDC
500-SWPSM
125-MHRESET
096-06X14PST
096-3X6M-PP

500-PCBM-Rev 1.1

PART NO. - DESCRIPTION
020-SA455 SA455
020-F5200 SA200

A. INSERT BRKT
125-MHLED B. LED HARNESS

1. LED (3 PC)
B. FRONT PANEL

ASSM PCB (REPRO ROM)

A. CABLE 34S 12"
B. STAND-OFF

C. DC POWER CABLES
POWER SUPPLY
RESET HARNESS
SCREW (632 TYP "F")

SCREW 3X6MM PAN PHIL

The Dealer Service Kit follows in Table 7-2.

7-1
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Table 7-2: Dealer Service Kit
(Effective Date: October 1, 1983)
PART # 950-0005-00 950-0006-00 950-0007-00
KIT (a) (B) (C)
SYSTEM MD I, MD II MD III Decision 1
PRICE $650.00 $900.00 $2,870.00
INCLUDES: 1-Disk Drive 18 2-Disk Drive 28 1-HDDCA
1-Micro PCB 1-Micro PCB 1-MPZ80
1-Micro SPS 1-Micro SPS 1-DM256
1-LED Panel 1-LED Panel 1-Multi 1/0
l-Reset Harness 1-Reset Harness 1-DJDMA
1-Connector 4P 1-Connector 4P 1-HDDMA
1-Connector LED 1-Connector LED 2-Sw Pwr Supply
1-Connector F1 1-Connector F1l 1-DEC Buss 14 s
2-Cable 34 S 2-Cable 34 s 1-Reset switch
4-Rubber Ft 4-Rubber Ft 1-Complete set
l1-Front Panel 1-Front Panel of manuals
6-Stand-offs 6-Stand-offs for each bd.
Notes:
Service Guide for Micro Decision $225.00
Set of Manuals for Micro Decision $ 54.00
Set of Manuals for Decision 1 $ 60.00

Above prices are NOT discountable.

All parts carry Morrow's factory warranty of 30 days
from date of purchase. Remedy is limited to repair or
replacement of the defective part at the option of
Morrow. Parts supplied are reconditioned and are not
to be resold as new. In any case, Morrow will not be
liable for consequential damages arising from the use
of its products.

Prices supersede those published June 1, 1983 in Dealer
Information Bulletin #5. Prices are subject to change
without notice.

To order kits, please contact Customer Service. A

maximum of one (1) service kit may be purchased for
each 10 systems.
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8. CUSTOMER SERVICE BULLETIN INDEX

BULL.
1

10

11

12

12-a

13

14

15
16

$

DATE

Nov.
Nov.

Dec.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.

May
May

May

Jun.

82

82

83

83

83

83

83

83

83

83

SUBJECT

Micro Decision
1.3 PROM/Software

Micro Decision
Power Supply Upgrade

Micro Decision
Software Remake

OBSOLETE
OBSOLETE

MDT20 Terminal
Terminal PROMs

MDT50 Terminal
Terminal Service

Micro Decision
Printer Port Info

MDT20 Terminal
Terminal Service

MDT20 Terminal
Terminal Mod.

Micro Decision
Terminal Configuration

Cancelled

MP100, MP200, MP300
Printer Service

Micro Decision
Rev 2.0 Board Release

DJDMA Board
S-100 Bus Standards

Cancelled

Quest Software
Software Support

(09/23/83)

ISSUED BY

T.

T.

Fruehan

Fruehan

Fruehan

Fruehan

Patel

Fruehan

Patel

Fruehan

Fruehan

Dean

Fruehan

Tilbury

Fruehan
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17

18
19

20
21

22

23

24

Jun.

Jul.

Aug.

Aug.

Sep.

Sep.

83

83

83

83

83

83

Micro Decision T. Fruehan
Software Upgrade

Cancelled

Micro Decision R. Rowe
PROM/Software Upgrade

Cancelled

MDT 20 Terminal M. Dean
Terminal Service

Micro Decision L. Hamelin
Printer Patch

Decision One W. Bingham
Software Upgrade
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SOFTWARE NON-DISCLOSURE AGREEMENT

As with all SuperSoft software, acceptance of this or other products, both in machine and human

readable form, implies agreement with the principles and concepts below.

1.

All software is sold on an individual CPU basis. Usage on secondary machines without permission
constitutes a violation of this agreement.

. Five (5) backup copies may be made by the user. These are for the protection of user’s investment only.
. The ideas, concepts and machine/human interface of software are all considered the property of

SuperSoft Inc. and its authors.

. The user agrees to non-disclosure of the following:

e Underlying concepts

* Documentation

« Code and code fragments (in both source and object)

» User Interface

« Any and all aspects of software which SuperSoft developed.

. All software is non-transferable and may not be re-sold without permission.
. User modification of software completely removes SuperSoft Inc. from any liability regarding the

operation or reliability of the software.

STATEMENT OF WARRANTY

SuperSoft disclaims all warranties with regard to the software contained on diskette, tape, or in

printed form, including all warranties of merchantability and fitness; and any stated express warranties
are in lieu of all obligations or liability on the part of SuperSoft for damages, including, but not limited to
special, indirect or consequential damages arising out of or in connection with the use or performance of
the software licensed.

Title and ownership shall at all times remain with SuperSoft and its authors.

Copyright © 1981 by SuperSoft Inc., Champaign, Illinois. All rights reserved. No portion of this material may be reprinted,
copied, or sold without the express written consent of SuperSoft Inc. '
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CHAPTER 1

Introduction

Diagnostics II is a set of programs, running under CP/M, designed to test each major component of a
CP/M-based, 8080/8085/Z80 microcomputer system. Since the earliest days of computers, programs have
been written to test whether the various components of a computer system were functioning correctly.
Computer system manufacturers have usually assumed the responsibility for providing such programs.
However, many microcomputer system manufacturers have been reluctant to supply test or diagnostic
programs with their hardware—for two reasons: first, they are often not the ones called upon to repair that
hardware; and second, the low cost of such systems often does not justify the large expense of developing
diagnostic software, especially when neither hardware components nor operating systems are standardized.

Many manufacturers have, for years, built microcomputer systems around the 8080-series CPU’s
(that is, the Intel 8080 and 8085, and the Zilog Z80). In the last few years, one microcomputer operating
system, CP/M, has come into such widespread use that it is now recognized as the de facto standard among
microcomputer operating systems. At the present time, 8080/8085/Z80 microcomputer systems, running
under CP/M, are extremely common. Such systems are composed, in mix-and-match fashion, of a large
variety of different hardware components. Since Diagnostics II runs under CP/M, we need not provide
individualized tests for each possible hardware system component: we can, instead, interface with all of
them through the standard system calls. (However, because of this approach, any hardware features not
supported under CP/M cannot be tested.) The huge market these systems represent allows us to offer
Diagnostics II at an affordable price.

Diagnostics 11 contains programs to test your system’s memory, CPU, disk drives, CRT terminal,
and printer. It also contains a program to aid you in aligning disk drives. The table on page 3 lists the
names of all the files supplied on your Diagnostics II distribution disk with a brief description of their
contents.

All the tests prompt you to enter any necessary information and require no special knowledge to use.
Obviously, the more you do know about microcomputer systems, the more useful the error reports will be
to you. However, even if you are a novice at computers, you should be able to determine, at the very least,
which system component or components are malfunctioning. Once you have isolated a problem to a specific
piece of equipment, that unit can be removed from service and repaired or replaced. Note that these tests
assume that your system is operable enough to load and execute programs. If not, we recommend that
you have your entire system examined by qualified service personnel.

You can also use Diagnostics II to verify that your computer system is in good working order. Even
in the absence of any apparent malfunctions, we recommend that you run all the tests at least once a week.
We suggest that you run the Quick Test, which takes only about four minutes (or less, depending on your
system), every time you power up your system. If, by following this procedure, you can detect a problem
before any data is damaged or programming time wasted, you will be saving time in the long run.
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If questions about how to run any of the tests in Diagnostics II arise while you are using the package
on your system, you can refer to the HELP file included on your disk. This file contains excerpts from this
manual describing the various tests and how to use them, which you can view on your screen. For informa-
tion on how to use HELP, refer to the sheet describing our Online User Help System that accompanied
this manual.

PLEASE NOTE: Frequently, throughout this manual, numerical values will be given in terms of
the hexadecimal or base 16 number system. All hexadecimal numbers will be followed by the letter “H” to
distinguish them from the more familiar decimal numbers. Since each digit in a hex number can take any
value from 0 thru 15 (decimal), the usual decimal digits “O” thru “9” cannot represent the full range of
possible values. Hence, in the hexadecimal number system, the letters “A” thru “F” are used as digits
representing the decimal values 10 thru 15. Therefore, the hex number 10FBH, in decimal notation, is
equal to (11x16°) + (15x161) + (0x162) + (1x163) = 11 + 240 + 0 + 4,096 = 4,347.
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List of Files Supplied

Each Diagnostics II discette contains the following files:

MTEST.COM ............... Memory Test (for the region between 1500H and FFFFH)
MTEST2.COM .............. Memory Test (for the region between 0100H and 14FFH,
occupied by MTEST . COM)

CPU.COM................. CPU Test
DISK.COM................ Disk Drive Test
ALIGN.COM ............... Disk Drive Alignment Program
TERM.COM ................ CRT Terminal Test
TERM.DEF ................ CRT Data File used by TERM.COM
SOROC.DEF ............... Version of TERM. DEF for Soroc CRT’s
HAZEL.DEF ............... Version of TERM. DEF for Hazeltine CRT’s
ADDS.DEF ................ Version of TERM. DEF for Adds CRT’s
PRINTER.COM ............. Printer Test (includes specialized test for Diablo,
Qume, and Spinwriter)
QRUN.COM ................ Quick Memory Test (automatically invokes QDISK.COM)
QDISK.COM ............... Quick Disk Drive Test (automatically invokes CPU.COM)
TESTALL.SUB............. A sample CP/M SUBMIT file
HELP.COM ................ Online Help System Program

HELP .................... Diagnostics II Help file
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How to Use Diagnostics 11

FOR YOUR OWN PROTECTION, make a copy of your Diagnostics II distribution disk when you first
receive it. Store the original in a safe place as a master disk, and for all subsequent work use only the copy.
DO NOT alter your master disk in any way. Doing so will completely void any responsibility on the part
of SuperSoft for the operation of the software.

Sequence of Tests
The recommended test sequence is:
1. Memory Test . ........ (MTEST .COM, MTESTZ2 .COM)
2. CPUTest............ (CPU.COM)
3. Disk Drive Test . . . .. .. (DISK.COM)
4. CRT Terminal Test ... .. (TERM . COM)
5. Printer Test .......... (PRINTER.COM)

The Memory Test should be performed first. If your memory is faulty, the results of all the other
tests are suspect, since there is no way to be certain that the code executed to perform those tests resided
correctly in memory.

Once you have verified that your memory is functioning correctly, then you should test your CPU to
be certain that it is executing all of its instructions correctly. There are many instructions in the 8080, 8085,
and Z80 instruction sets that are seldom used. If your CPU fails to execute one of those less frequently
used instructions properly, it may still execute most programs correctly. Thus, even careful checking of
program output against anticipated results might not reveal a flaw in your CPU that would cause it to fail
miserably when executing certain programs. Therefore, unless you have verified that your CPU is also
functioning correctly, the results of the remaining tests may not be reliable.

If the tests of both your memory and CPU reveal no malfunctions, then you can test the rest of your
system and be confident that the test results are valid. You may run the remaining tests in any order.
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Invoking a Test

Each of the tests provided is in the form of an executable command file (CP/M “.COM” file). Hence,
you can invoke, or begin to run, any one of the tests simply by entering its filename (without the extension
“_ COM”) from the command or system level. Under CP/M, entering the name of an executable command
file from the system level causes the operating system to load that file into memory and to begin executing
the program it contains.

For example, if you were to type “MTEST”, the name of the file containing the Memory Test program,
immediately after (i.e., with no intervening spaces) the CP/M system prompt (‘“>") and hit the Return or
Enter key, the Memory Test program would be loaded into memory and begin executing. At that point,
you should see the following lines on your screen:

A>MTEST
DIAGNOSTICS II —MEMORY TEST
COPYRIGHT © 1981 SUPERSOFT INC.

ANY MEMORY FROM 1500H TO FFFFH MAY BE TESTED. TEST WILL BE
REPEATED UNTIL SPECIFIED NUMBER OF ITERATIONS HAVE BEEN
COMPLETED. STRIKING ANY KEY WILL ABORT THE TEST.

STRIKING SPACE BAR OR RETURN KEY CAUSES START AND END
ADDRESSES TO DEFAULT TO 1500H AND TOP OF TPA RESPECTIVELY.

STRIKING ANY KEY WILL CAUSE ERROR TOTALS UP TO THAT POINT
TO BE DISPLAYED BY BIT POSITION FOR 1K REGIONS.

ALL NUMBERS INPUT AND OUTPUT ARE IN HEX.
TYPE L TO LOG OUTPUT TO DISK IN DRIVE A:

In the first line, “A” indicates that you are currently using your system’s disk drive A (any one of the letters
“B” thru “P” may appear here instead, indicating one of the other disk drives that may be attached to your
system), and “>" is, of course, the CP/M system prompt, which indicates that you are at the command or
system level. The underlined letters that follow are your keyboard input, which is echoed on your terminal’s
screen. The lines that follow, except the last, are the sign-on message of the Memory Test program. The
last line is your first prompt from the Memory Test program.

Almost all the tests, when invoked by entering the program name only from the command level, will
prompt you in a similar fashion to select program options or to input the information required to run the
test. (If you hit the Return or Enter key after a prompt, the programs will usually interpret that response
as specifying a reasonable default condition for that item.) As soon as you have responded to all of a
particular program’s prompts, execution of the test itself will begin. The CPU Test requires only that you
decide whether or not to include the parameter “LOG” in the command line invoking it. The Quick Test,
alone, requires no input from you. Both begin executing their respective tests as soon as they are invoked.
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Using Command Line Parameters

Rather than providing the information required to run a test in response to a series of program
prompts, you may instead supply all the required information to each program (except the disk drive
alignment program, ALIGN.COM) in the form of a list of parameters following the program name on
the command line. In the case of the CPU Test, this is the only way possible. The Quick Test, since it
requires no input from you, also requires no parameters for execution.

The format for these command line parameters varies depending on the test. For some tests you
must follow a strict format in listing parameters on the command line; other tests allow a free format.
The proper format for each individual test will be described under that test.

Using CP/M SUBMIT Files to Run Diagnostics 11

It would be convenient if you could run the entire sequence of tests in Diagnostics II on your system
by entering a single command. You can do so by using a CP/M SUBMIT file and the SUBMIT command.
Consult your CP/M documentation or one of the several CP/M manuals available for details on how to use
these facilities. Obviously, you will be making your life easier if you specify how you want each “SUBMIT-ed”
test performed through the use of command line parameters.

A sample SUBMIT file for all the tests in Diagnostics I (except the Quick Test) is included on your
Diagnostics II distribution disk. This file, TESTALL. SUB, is listed below:

; TESTALL.SUB—Suggested CP/M SUBMIT file
; to test your entire system

;
MTEST100Q N1

MTEST2 100Q N1

CPU LOG

’

; The command line for the Disk Test has been
; commented out to prevent acecidental loss

; of data. Please consult your user's manual

; before attempting to use this test.

H

; DISK T=B L-A M=1,77 5=1,26 F=00FF N-150
H

TERM 1

b

PRINTER P-0 L-80C-2

The command line for the Disk Drive Test is incorporated only as a comment to further emphasize that
you must use that test on a blank formatted disk only, or valuable data may be lost. You will probably .
need to modify the command line parameters specified in TESTALL . SUB to tailor it to your system.
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The Disk Log Option

The Memory Test (MTEST.COM and MTEST2 .COM), the CPU Test (CPU.COM), and the Disk Drive
Test (DISK.COM) all provide a disk log option which allows you to store the test output in a disk file named
DIAG.LOG. Test output still appears on your screen. The CRT Terminal Test and the Printer Test do not
provide this option, because each of those tests is of no value unless you are closely observing your
terminal’s screen or your printer respectively, while the test is executing. The Quick Test, because it is
only a brief preliminary check of your system, also does not provide this option.

The disk log option allows you to retain a copy of the error reports generated by a test for future
reference. While this option is useful when you are running tests on your system in person, it is of greatest
value when used in conjunction with CP/M’s SUBMIT facilities for unattended testing of your system.
For instance, if you had set your system to perform a series of time-consuming tasks overnight, you might
have greater confidence in the results when you saw them the following morning, if you had also set your
system to run the appropriate tests in Diagnostics II at intervals during the night, leaving any error
reports in a file for you to examine.

In the case of the Memory Test and the CPU Test, if you select the disk log option, test ouput will
be logged only to the disk in drive A. In the case of the Disk Drive Test, however, you can choose to log
test output to a disk in any one of the drives attached to your system.

Each time you run a test using the disk log option, an entry is made into the file DIAG.LOG. If the
file DIAG .LOG is not found on the disk, it will be created. If there is insufficient space remaining on that
disk for a test’s results, however, errors will occur. Hence, you must use your judgement in specifying this
option for tests that are to be run unattended.

A test run using the disk log option may “hang” (abruptly cease executing) if the file DIAG.LOG
becomes malformed to the point that it is no longer accessible. When this happens, frequently your entire
keyboard will “go dead”—hitting any key produces no response. These events occur because CP/M has
gone into an error state to prevent disk I/0 operations from being performed on corrupted data. If this
does happen, you should reset your system, reboot CP/M, erase DIAG.LOG and run the test again. If this
problem persists, you should use a different disk for the file DIAG.LOG.

How this Manual is Organized

Each of the remaining chapters in this manual describes an individual test program. The tests are
presented in the same order that we recommend they usually be executed in testing your system. Each
chapter is divided into two sections: the first describes the test and its features; the second provides
step-by-step instructions for its use.

No matter what kind of use you make of computer systems, we are certain that you will find
Diagnostics II to be an indispensable tool. We would value any comments you may have about either the
programs or their documentation.



CHAPTER 2

The Memory Test

Two versions of the Memory Test are provided in Diagnostics I1. They are identical in all respects,
except that the first version, MTEST.COM, can be used to test any region in RAM other than the one it
itself occupies, while the second version, MTEST2.COM, can only be used to test the region MTEST.COM
occupied. How to specify, for each version, the memory region to be tested will be discussed in detail
later in this chapter.

The Memory Test, in either version, is not just one test, but actually a battery of four different tests:
a quick test, a walking bit test, a burn-in test, and a speed test. You must select which of these four tests
you wish to perform, each time you run the Memory Test. These tests can only be performed one at a time.
To perform all four tests in sequence, you must re-enter all parameters (except the one enabling the disk log
option) and select the next test—after the previous one is completed. Any errors detected by each of the
first three tests are reported in a common format to be described later. The last test (the speed test) does
not report any errors.

The quick test performs three checks on each individual bit* in the region to be tested. First, to
check whether or not each bit can be set to zero (0), it writes OOH into every byte in the region. It then
reads each of those bytes and tests the value read so as to reveal each bit that could not be set to zero.
Next, to check whether or not each bit can be set to one (1), it writes FFH into every byte in the region. It
then reads each of those bytes and tests the value read so as to reveal each bit that could not be set to one.
Finally, to check whether or not each bit can be set, at random, to either zero (0) or one (1), it writes random
numbers into every byte in the region. It then reads each of those bytes and compares the value read with
the value written so as to reveal each bit that is in error. By means of the quick test, you can discover
every non-functional bit in memory and almost all other memory defects. The time required to perform this
test is directly proportional to the number of bytes tested.

The walking bit test will reveal memory defects that the quick test cannot. In particular, it will reveal
defects that cause addressing errors or that cause a change in the contents of one memory location to
affect the contents of another. This test is made up of two parts—each one the complement of the other.

At the beginning of the first part, every bit in the region to be tested is set to zero (0). Next, the first
bit in that region is set to one (1) and every other bit is tested to determine whether or not it remained zero.
Any non-zero bits (except the first) are reported as errors. Then, the first bit is reset to zero and the second
bit is set to one. Every other bit in the region (including the first) is tested to determine whether or not it
remained zero. As before, any non-zero bits (except, in this case, the second) are reported as errors. This
same process is repeated, in turn, for every bit in the region. In effect, a bit with a value of one is “walked”
from one end of the region to the other; while, after each “step,” the rest of bits in that region are tested to
determine whether or not changing the value of any other bit in the region would alter their values.

*What is a bit? In microcomputers based on the 8080-series CPU’s, memory is organized into bytes, with each byte con-
taining eight bits of information. Each bit can contain either the value 0 or the value 1. As in Morse code with its dots and
dashes, any kind of information can be represented in terms of these 1’s and 0’s. Bits and bytes are grouped together to form
numbers or codes representing all the kinds of information that can be stored and manipulated within a computer system.

8
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The second part of this test is identical to the first; except that, at the beginning of the second part,
every bit in the region to be tested is set to one, and in the process that follows, the “walking bit” is set to
zero. In this case, any zero-valued bits (other than the “walking bit”) are reported as errors.

The time required to perform this test is proportional to the square of the number of bytes tested.
Depending on the speed at which your CPU runs, to perform the walking bit test on a 16K byte region in
memory could take up to 13 hours. To perform the same test on a 32K byte region could take four times
longer. It will take less time to test several smaller regions in memory than it would to test one large region
containing the same total number of bytes. However, to detect the greatest number of possible errors
(especially addressing errors), the region tested must be as large as possible. Obviously, you must use your
own judgement in deciding how large a region to test.

The burn-in test is designed to detect “after image” errors in dynamic RAM’s. A routine only five
bytes in length is loaded into the first five bytes of the memory region to be tested and then executed.
This routine is the most rudimentary kind of loop, which starting with an initial register value of zero,
decrements that register by one each time through the loop, and tests it until its value again equals zero, at
which point the routine returns control to the burn-in test program. This routine makes no references to
memory outside of these five bytes and does not alter the five bytes during execution of the loop. There-
fore, executing the commands in this short a loop this many times (65,536 times!) results in the most
intense possible use of the five bytes of memory in which they are stored. The bit values contained in these
bytes, which are refreshed every cycle and never altered, are thus thoroughly “burned” into those bytes.

After control is returned to the test program, those five bytes are complemented, read, and compared
with the values originally written to them so as to reveal any bits which could not be complemented. Those
bits that retained “after images” of their previous values are reported as errors. The burn-in test program
then loads the same short routine into the next five bytes of the region to be tested. This entire process is
repeated for each successive five byte segment of memory, in turn, until the whole region has been tested.
The time required to perform this test is directly proportional to the number of bytes tested.

The speed test checks whether or not your memory and CPU are, as a unit, running at their rated
speed. This test reports no errors. The bell on your terminal will ring once at the beginning and once at the
end of each iteration of this test. The interval between rings is an index of the speed of your memory and
CPU. (That is, the shorter the interval between rings, the faster your CPU.) For example, if your CPU is
rated at 2Mhz, the interval between rings will be one minute. The table below relates the interval between
rings to the rated speed of your CPU.

Speed Interval Between
(CPU Clock Rate) Rings (seconds)

2 Mhz 60

4 Mhz 30

5 Mhz 20
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Specifying Memory Regions to be Tested

As mentioned earlier, the Memory Test is provided in two versions, MTEST .COM and MTESTZ2.COM,
each of which may be used to test memory regions that fall within a different range of memory addresses.
MTEST.COM may be used to test any region within the range 1500H to FFFFH. MTEST2.COM may be used
to test any region within the range 0100H to 14FFH (the memory locations occupied by MTEST . COM). To
specify, for either version, the memory region to be tested, you must specify the start address and the end
address of the region, either as parameters on the command line invoking the Memory Test program or
in response to the prompts displayed on your screen by the program as it executes.

If your system has more than 64K of RAM organized in selectable memory banks, these same address
limitations apply when either version of the Memory Test is used to test those banks. Both versions allow
you to choose whether or not you wish to test one of those banks, and to specify the memory location or
output port and the control byte required to select it. This input may also be either in the form of command
line parameters or responses to program prompts.

Please note that to give you the greatest possible flexibility in testing your system’s memory, the
Memory Test does not check the start address and the end address you have specified to determine
whether or not testing such a region would cause the CP/M system routines to be overwritten. This is only
likely to be a problem when running MTEST.COM. If this does occur, the Memory Test will either fail to
execute or behave quite strangely. To recover from such a situation, you must reset your system, re-boot
CP/M, and run the Memory Test again with a safer set of start and end addresses. (Hitting Return or
Enter in response to the Memory Test program’s prompt for the end address of the region to be tested
causes that end address to default to the top of the Transient Program Area [TPA], thus avoiding any
damage to CP/M.)

However, it is just as important to test the memory occupied by the CP/M system routines as it is to
test the rest of your memory. To do so, you must first reconfigure those routines for a memory size smaller
than the actual size of your system’s memory using CP/M’s MOVCPM facility. Then you may test that portion
of your system’s memory which is now above and beyond that occupied by CP/M. For example, if you have
a 32K hardware system, you could reconfigure CP/M to fit a 16K memory size and then test the memory
from 4000H to 8000H (1K or one kilobyte of memory contains 0400H addressable memory locations).
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How to Run the Memory Test

Throughout the following section, suggested user input is underlined, while program output is not. Both
are in upper case and indented to distinguish them from the rest of the text. Program output is exactly as
it should appear on your terminal.

1. To invoke the Memory Test, enter “MTEST” or “MTEST2” immediately after (i.e., with no intervening
spaces) the CP/M system prompt (“>").
2. If you entered “MTEST”, you should see the following lines on your screen:

A>MTEST

DIAGNOSTICS II—MEMORY TEST
COPYRIGHT © 1981 SUPERSOFT INC.

ANY MEMORY FROM 1500H TO FFFFH MAY BE TESTED. TEST WILL BE
REPEATED UNTIL SPECIFIED NUMBER OF ITERATIONS HAVE BEEN
COMPLETED. STRIKING ANY KEY WILL ABORT THE TEST.

STRIKING SPACE BAR OR RETURN KEY CAUSES START AND END
ADDRESSES TO DEFAULT TO 1500H AND TOP OF TPA RESPECTIVELY.

STRIKING ANY KEY WILL CAUSE ERROR TOTALS UP TO THAT POINT TO.
BE DISPLAYED BY BIT POSITION FOR 1K REGIONS.

ALL NUMBERS INPUT AND OUTPUT ARE IN HEX.

TYPE L TO LOG OUTPUT TO DISK IN DRIVE A:

If you entered “MTESTR2”, you should see the following lines:

A>MTEST2

DIAGNOSTICS II—MEMORY TEST

COPYRIGHT © 1981 SUPERSOFT INC.

ANY MEMORY FROM O100H TO 14FFH MAY BE TESTED. TEST WILL BE
REPEATED UNTIL SPECIFIED NUMBER OF ITERATIONS HAVE BEEN
COMPLETED. STRIKING ANY KEY WILL ABORT THE TEST.

STRIKING SPACE BAR OR RETURN KEY CAUSES START AND END
ADDRESSES TO DEFAULT TO O100H AND 14FFH RESPECTIVELY.

STRIKING ANY KEY WILL CAUSE ERROR TOTALS UP TO THAT POINT
TO BE DISPLAYED BY BIT POSITION FOR 1K REGIONS.

ALL NUMBERS INPUT AND OUTPUT ARE IN HEX.
TYPE L TO LOG OUTPUT TO DISK IN DRIVE A:

In either case, the first line you see contains your command invoking the Memory Test program (here
shown underlined to distinguish your input from the program’s output). All the remaining lines,
except the last, are the Memory Test’s sign-on message. The last line is the program’s first prompt.
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3. Type an “L” immediately following that first prompt if you want the test output to be placed in a file

on the disk in your system’s drive A, as well as to be displayed on your terminal’s screen. If you want
the output only to appear on your screen, hit the Return or Enter key.
If you type an “L”, you will see:

TYPE L TO LOG OUTPUT TO DISK IN DRIVE A:L

OUTPUT WILL BE LOGGED TO A:DIAG.LOG.

TYPE START ADDRESS (HEX):
Whenever you select this Disk Log option, the test output will always be placed in a file of this same
name on whatever disk is in drive A. (If there is not already a file with that name on that disk, it will
be created.) The last line you see is your next program prompt.

If you hit Return or Enter, you will see:
TYPE L TO LOG OUTPUT TO DISK IN DRIVE A:
TYPE START ADDRESS (HEX):

In this case, the test will send its output only to your terminal. As above, the last line you see is your
next program prompt.

. Next, type the four hexadecimal digits you wish the program to use as the start address for the region

to be tested immediately after the prompt line shown above. Only the characters “0” thru “9” and “A”
thru “F” are recognized as valid. If you type any other character, the program will prompt you again
for the entire address string. Hence, if you make a mistake in typing these digits, you cannot delete or
backspace over the mistake. You should, instead, type an invalid character following the mistake. This
which will cause the program to reprompt you and thus allow you to type in the correct digits. If the
error is in the last digit, you have no choice but to terminate the test and start again. As soon as you
have typed in the last digit, the program will enter the entire string as the start address of the region to
be tested. Hitting the space bar or the Return or Enter key will cause the start address to default to a
pre-determined value. In the case of MTEST.COM, this value is 1500H. For MTEST2.COM, it is O100H.
Either default value will be printed on the line following the prompt. As soon as you have made your
choice, you will be prompted for the end address of the region to be tested. If you were running
MTEST . COM and had chosen the default value, you should see the following lines on your screen:

TYPE START ADDRESS (HEX):
1500
TYPE END ADDRESS (HEX):

. You should follow the exact same procedure in responding to the prompt for the end address as you did

for the start address. In this case, the defaults for MTEST . COM and MTESTZ2 . COM are the top of the TPA
and 14FFH respectively. If you were running MTEST2 . COM and_chose the default, you should see the
following lines on your screen:

TYPE END ADDRESS (HEX):
14FF

PLEASE SELECT TEST:
Q — QUICK TEST

W — WALKING BIT TEST
B — BURN-IN TEST

S — SPEED TEST
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6. The last five lines above prompt you to choose the test you wish to perform on your memory. To select
a test, you should type the first letter of its name. If you chose the Quick Test, you would see the
following on your screen:

PLEASE SELECT TEST:
Q — QUICK TEST

W — WALKING BIT TEST
B — BURN--IN TEST

S — SPEED TEST

Q

TYPE B TO TEST SELECTABLE
MEMORY BANK:

The last two lines are the next program prompt.

7. If your system’s memory has the bank select feature, you may type the letter “B” immediately after
this prompt to test any one of those banks. If you chose to do so, you will then be prompted for the
information required to select one of those banks and your screen should appear as follows:

TYPE B TO TEST SELECTABLE
MEMORY BANK:B
POKE WHICH PORT?

In response to this prompt, you should specify the hex value corresponding to either the number of the
1/0 port or the address of the memory location that controls your memory’s bank select feature. If the
value specified is less than or équal to 0100H (256), the program assumes that it is the number of a
port. Otherwise, the program assumes that it is the address of a memory location. Since this value is
hardware dependent, you should consult the user’s manual for your system to determine what it should
be. As soon as you have typed in the appropriate value, you will see the next prompt:

WHAT VALUE?

This prompts you to input the appropriate hex value for the byte which, if placed either at the I/0 port
or the memory location previously specified, will cause the memory bank you wish to test to be
selected. As this value is also hardware dependent, you should again consult the user’s manual for
your system to determine what it should be. As soon as you have typed in the appropriate value, the
program will present you with its final prompt.

If your system’s memory does not have the bank select feature or you do not wish to test any of the
alternate memory banks, hit the “Return” or “Enter” key. You will then see the program’s final prompt.

8. The Memory Test’s final prompt is:
TYPE NUMBER OF ITERATIONS (DEFAULT = 1):

If you want to execute the test you selected only once on the memory region you specified, select the
default condition of only one iteration by hitting the “Return” or “Enter” key. Otherwise, type the hex
value corresponding to the number of iterations desired immediately after this prompt. You may
choose any number of iterations from O001H (1) to FFFFH (65,535). A small number of iterations
will suffice to discover all possible memory defects within the region tested. Once you have responded
to this prompt, the Memory Test program will begin to execute the test you specified. It will re-execute
this test either until the specified number of iterations have been completed or until any key on your
keyboard is hit. Hitting any key immediately aborts the current test.
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Standard Output
The memory test will produce the following output:

. First, you will see a memory map of the tested area printed on your screen. For example, if you are

testing the region from 2000H to 3000H, you will see:

000CH 2000H 4000H FFFFH

OK 8K 16K // 64K

S ot Foviinn I/, +
11111

A “1” means that memory is present, a “0” indicates that no memory exists.

. If the region under test is good, the following output will be seen at the end of each pass:

PASS COMPLETE XXXX ; COUNT OF ERROR BYTES = O

Where XXXX is the number of passes that have occurred. This means that no errors have been found.

. For each error that is detected, the following is displayed.

LOCATION DATA WRITTEN DATA READ
xxxxH xxH xxH
Here, as throughout the memory test, all numeric output is in hexadecimal. The error report will

continue as long as errors are discovered. This means that transient errors will produce only sporadic
output whereas dead memory will produce constant output.

. When you stop the test by pressing a key, you will be given a summary of all errors bit by bit. The

cumulative error report is issued so that you can let the test run for a long time, say overnight, without
having to watch the display. For example:

ADDRESS —BITS

7 6 5 4 3 2 1 0
FO0O 0017 0000 0000 0000 0012 0023 0000 0000
F100 0000 0000 0000 0000 0000 0000 0000 0000

Here, we see that 17H errors occurred in bit 7, 12H in bit 8, and 23H in bit 2 of in the region FOOOH to
FOFFH. The second K, F100H to F1FFH had no errors.

Since memory is often organized by bits, this is useful in determining the exact memory chip
that failed. (Consult your memory board hardware manual for information.)

Remember, each “PASS . . . ” displays a cumulative error count. Even if you do not see errors
on the screen the count will tell you that they are there. Upon key press, they will be reported by bits.

Note that if a memory region which includes non-existent locations is tested, the memory will
test as bad. On the S100 bus, the contents of these locations should appear as FFHs no matter what is
written into them.
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5. If you run the memory speed test, you will hear the bell on your terminal sound at a constant interval.
This interval is defined in the table below:

Speed Interval Between
{CPU Clock Rate) Rings (seconds)

2 Mhz 60

4 Mhz 30

5 Mhz 20

If you do not get this timing, then either something is wrong, or your memory/CPU is not running
up to specifications.
Error Messages

As described in the previous section, there are two types of error reports. The first is the report that
occurs while the test is running. It takes the following form:

LOCATION DATA WRITTEN DATA READ

xxxxH xxH xxH
xxxyH xyH xyH

Where the location refers to the actual memofy address where the failure happened, data written is the
byte that the test tried to write to that location, and data read is the byte that the test read back.

The second error report is the summary. As described earlier, this report prints cumulative totals
of all errors by bit position for 1K regions. It takes the following form:

ADDRESS —BITS

7 6 5 4 3 2 1 0
X000 yyyy yyyy yyyy yyyy yyyy yyyy yyyy yyyy
X100 yyyy yyyy yyyy yyyy yyyy yyyy yyyy yyyy
X200 yyyy yyyy yyyy yyyy yyyy yyyy yyyy yyyy

The address column indicates the 1K memory region tested. In the columns under each bit number you
will see a four digit hexadecimal number representing the total number of errors that occurred in that bit
position within the 1K region indicated.
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If you have found errors in your memory, then you should have the faulty board serviced. The above

summary will pinpoint the error for you.

Command Line Parameters

All options allowed by the memory test may be specified in the command line. There are two forms,

bank select form and non-bank select form. For both forms, the exact ordering of the parameters is
necessary. First, with bank select:

A>-MTEST LSETBPVR

Where:

L:

]

Disk log option, an “L” here specifies that the output be directed to disk. A “N” suppresses the disk
log option.

: The start address of the test in hexadecimal. The default can be used by entering “0”.
: The end address of the test in hexadecimal. The default can be used by entering “0”.
: This field specifies the type of test. Enter a “Q” for quick, “W” for walking bit, “B” for burn-in, and

&

V:

R:
Example:

“S” for speed.
Bank select. If a “B” is present then bank select is enabled, type an “N” otherwise.

Port or memory location. When bank select is enabled this field should have the value, in hexadecimal,
of the port of memory location that is used to control bank select.

Bank control byte. When bank select is enabled this field should have the control byte that is
recognized by your memory system.

This is the repetition number in hexadecimal.

A>MTEST L 2000 3000 Q@ B 23 55 1

Or, if no bank select option is used the following command line convention holds:

A>MTESTLSETNR

‘Where:

L:

S:
E:
T:

N:
R:
Example:

Disk log option. An “L” here specifies that the output be directed to disk. A “N” suppresses the disk
log option.

The start address of the test in hexadecimal. The default can be used by entering “0”.

The end address of the test in hexadecimal. The default can be used by entering “0”.

This field specifies the type of test. Enter a “Q” for quick, “W” for walking bit, “B” for burn-in, and
“S” for speed.

No bank select used.
This is the repetition number in hexadecimal.

A >NTEST C 3000 30FF W N 3




CHAPTER 3
The CPU Test

The CPU Test, CPU.COM, interprets a program that is designed to execute all single instruction
sequences and many multiple instruction sequences. After each instruction sequence, the program tests all
of the CPU registers to see that the proper registers changed correctly, and only those registers changed.
This will detect, for instance, if storing into the A register affects the B register. :

Test features:

e Determines whether your CPU is a Z80 or an 8080/8085.
* Checks the speed at which your CPU runs.
¢ Tests each of the instructions that your CPU is able to execute, checks all results, and reports any errors.

How to Run the CPU Test

1. In response to the system prompt, enter “CPU”. The CPU test accepts the following command line
parameter: “LOG”. If you wish to direct the output from the test to a disk file then enter the word
“LOG” on the command line; otherwise leave it blank. You will see:

Diagnostics II CPU Test
Copyright © 1981 SuperSoft Inc.

2. After the copyright notice the following line is displayed:
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Each character represents a short preliminary test of the CPU. If this sequence is not printed, the CPU
is faulty, perhaps too faulty to give reliable results on the rest of the test. Included in the preliminary
tests are tests of the jump instructions and various other instructions that are crucial to the
performance of the test. Also included is a checksum of the test itself. This is to determine if the
test is residing correctly in memory.

Standard Output

1. The first message displayed indicates the CPU type of your computer. The message will be either
“CPU IS Z80” or “CPU IS 8080/8085”. If this message is wrong, then your CPU is faulty.

2. Next, a timing test is performed to determine whether or not your CPU is running at its rated speed.
The message “BEGIN TIMING TEST” will be displayed and the bell on your terminal (if it has one)
will ring. A short time later, usually less than one minute, the bell on your terminal will ring again and
the message “END TIMING TEST” will be displayed. You should time the interval between these rings.
The following table summarizes the relationship between the speed of your CPU and the interval
between rings.

17
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Speed Interval Between
(CPU Clock Rate) Rings (seconds)

2 Mhz 60

4 Mhz 30

5 Mhz 20

* 60 secs for 4MHz Micro Decision

If the timing as you measured it is radically different from what would be expected for your CPU, then
your system may be malfunctioning. (If you have added wait states, have DMA, run multi-user, or run
an interrupt driven system, the timing test may not give the results described above.)

3. Next, each instruction will be tested.

4. At the completion of a successful pass you will see:

CPU TESTS OK

The program will then terminate, returning to the CP/M system level.
5. If errors are detected, they will be reported in the following format—as they are discovered:

CPU FAILED TEST:

ERROR COUNT XXXXH

INSTRUCTION SEQUENCE WAS XXXXXXH
REGISTER U CONTAINS XXH

BUT SHOULD CONTAIN XXH

REGISTER VALUE BEFORE INSTRUCTION
SEQUENCE WAS XXH

TEST NUMBER XXXXH

All numbers printed by the CPU test (represented by the X’s above) are hexadecimal. The instruction
sequence given is the first one that caused your CPU to fail. Hitting the space bar will cause the test to
continue. It must be taken into consideration when examining later error reports that the bad register value
is not replaced by the good register value. Thus, some later error reports may be spurious.

Note: all register values are compared byte by byte and the register names are printed according to
the following table:

Register name Register
High byte Low byte
B C BC
D E DE
A F PSW
H L HL
S P 8P
ZB ZC BC (Z80 alternate register)
ZD ZE DE " " "
ZA ZF PSW " " "
ZH ZL HL " " "
ZI ZX IX  +(Z80 only)
zJ Y IY " "
ZR RF " "

v IV " "
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6. The total number of errors is reported at the end of the test:
XXXXH ERRORS

Command Line Parameters
The command line takes the following form:
A>CPU LOG

Where

1.0G: If “LOG” is present then the output will be logged to the disk in drive A, otherwise output
will be sent only to the console.

Comments

Most likely, if the CPU fails to execute an instruction sequence correctly, it will continue to do so. To
examine more precisely what your CPU is doing, write a short assembly language program that includes
the instruction sequence given in the first error message, and execute it, perhaps using DDT.

Of course, such an examination would only be for verification, as a bad CPU cannot be repaired.

It appears that some 8080 and 8085 CPU’s store different values in the flag byte during some
arithmetic instructions. If the CPU test fails and if you are satisfied with the performance of your CPU
you can “customize” this test for your CPU using DDT (See the CP/M manual for a description of how to
use DDT). To do this, you should follow the procedure outlined below:

1. From the command level you should enter the following command line:
A>SAVE O GO.COM

This creates a file of zero length with filename GO .COM on the disk in your system’s drive A. You will
make use of this file later in this process.

2. Again from the command level, you should enter the command line shown below:
A>DDT CPU.COM
The following message will then be displayed on your screen:

DDT VERS 2.0
NEXT PC
4C00 0100

3. The dash on the last line above is DDT’s prompt. Immediately after that dash, you should enter the
following DDT command:

—S83B6B
DDT will respond by displaying the following line on your screen:
3B6B 01
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On this same line, you should type “00” and hit Return. DDT will respond by displaying another line
on your screen. This should appear as follows:

3B6B 01 00
3B6C 01

- On this new line, you should again type “00” and hit Return. DDT will again respond by displaying

another line on your screen. These two lines are shown below as they should appear on your screen:

3B6C 01 00
3B6D 58

- On this last line, you should type “.” and hit Return. DDT will respond by displaying its prompt, “—”,

on the next line. These two lines should appear as follows:

3B6D 58 .

. After DDT’s prompt, you should type “G” and hit Return. Up to this point, your screen should be

identical to what is shown below:

A >SAVE 0 GO.COM
A >DDT CPU.COM
DDT VERS 2.0
NEXT PC

4C00 0100
—83B6B

3B6B 01 00

3B6C O1 00

3B6D 58 .

—G

. Now, from the command level, you should invoke GO .COM, the file of zero length you created earlier,

by typing “GO” and hitting Return. Doing this causes whatever currently is residing in the TPA
(Transient Program Area) to be executed as if it were a standard CP/M command file. Execution
begins at tbase. In this case, the modified CPU Test program is executed. Hence, after entering “G0”,
should see several screenfuls of debug information in rapid succession.

. When all this activity on your screen comes to a halt and you again see the CP/M system prompt, you

should enter the following command line:
A>SAVE 75 CPUl.COM

If everything has gone smoothly, you will have succeeded in creating a version of the CPU Test, with
filename CPU1.COM, tailored to suit your particular 8080 or 8085 CPU. You may now erase GO.COM.



CHAPTER 4

The Disk Drive Test

The Disk Drive Test, DISK.COM, may be used to detect any malfunctions in the disk drives
attached to your system. It may also be used to verify that a drive is functioning properly.

Disk drive problems are among the most annoying of problems. They also tend to cause the most
damage—in the form of irrecoverable data loss. We recommend that any malfunctions in your disk drives
be serviced immediately.

Test features:

¢ Tests read/write functions.

e Tests seek accuracy.

¢ Tests data integrity after transmission.

¢ Allows user defined or random seek patterns.

 Allows memory locations or port contents to be dumped if errors occur.
¢ Allows user defined fill patterns.

¢ Allows user defined test sectors.

How to Run the Disk Drive Test

1. ABOVE ALL REMEMBER: you must use a blank formatted discette for this test. If you use one
which has anything important on it, then that information will be destroyed. The disk test will destroy
any and all data that was previously on the disk!

2. Enter “DISK” while at system level. You will see the following:
Diagnostics IT — Disk Drive Test.
Copyright © 1981
SuperSoft Inc.
Enter drive name for disk log (CR=disk log off):

If you wish to have the disk test log its output to a disk file then you should respond with a drive
name, “A” thru “P”. If you want the output to appear only on the console, then simply hit carriage
return. It is important to remember that the log file cannot be on the disk being tested!

3. Next you will see:
Select drive to be tested:

Respond with a drive name, “A” thru “P”. Remember, the discette that you use in the disk test should
not contain information, because the disk test will destroy the contents of that disk.

4. Next, you will be prompted for the range of tracks that you wish to test:
Enter Min and Max track to be tested: *
Here, you should enter two decimal numbers from 1 to 32,767, separated by a colon. The default is

1:10if a carriage return is entered. This number is dependent on the exact nature and size of your disk
system. The default will work on any drive.

21

* Use the default settings for single-sided Micro Decisions. For

double-sided systems, enter @-79 for min/max track and 1-4@¢ for
min/max sector.
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5. Next:

Enter min and max sector to be tested:

As before, enter two decimal numbers in the range 1 to 32,767, separated by a colon. The default here is
1:26 if you strike a carriage return. This number, like the one before, is dependent on your specific
hardware. The default will work on any disk system.

6. You will then be prompted for the seek pattern:

Enter seek pattern:

This allows the user to specify a sequence of sectors to tested. The information is entered as a string
of number pairs separated by commas. Numbers within pairs are separated by colons. The first number
in the pair is the track; the second is the sector. You must enter the seek pattern in decimal. For
example, if you wish to seek to track 1, sector 2, then track 2, sector 4, you would enter the information
thus:

1:2,2:4

You may not use spaces in this string. The maximum number of track/sector combinations is 128.
You may default this to a random seek by simply hitting a carriage return.

. Next:

. Enter memory locations and I0 ports to dump
on error:

If you would like to see the contents of specific memory locations or ports, then you may enter them
here. A port is assumed if the number entered is less than 256, otherwise a memory location is
assumed. These numbers must be entered in hexadecimal. The ports or locations must be separated
by commas; no spaces are allowed. The limit of memory locations and ports combined is 128.

For example, if you wish to see the contents of memory locations 9FFF, AOOO and port 37,
then you should enter:

9FFF, A000, 37

. Then, you will be asked for the sector fill pattern:

Enter sector fill pattern:

This refers to the exact byte or byte sequence which will be written into each sector. The pattern is
entered in hexadecimal notation with no spaces allowed. The maximum number of entries is 126; the
first two bytes in each sector are used by the disk program. If you enter less than 126 bytes, then the
pattern will be repeated until the sector is full. For example, if you wish to write FF,00,FF,01
throughout each sector then enter that information thus:

FFOOFO1
You may default this to a random pattern by simply hitting carriage return.

. The next prompt is for the number of times you wish the test to be performed:

Enter the number of iterations (default = 1):

As soon as you have entered this number, the test will begin. If you hit carriage return, the test will
be performed only once.

You must always use a discette that has been initialized, otherwise false disk errors will result!
Opening the drive door, pulling the plug, and so on will also produce false disk errors.
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Standard Output

Normal output will occur in the following order:

1. The first event to occur is the labeling of the sectors. This is done so that the program can confirm that
the proper sector is being read. You will see the following message on the console telling you this:

Labeling all sectors
Only those sectors specified will be labeled. You will see a “."” for each track labeled.
2. Once the labeling is complete an error total will be displayed if errors occur. It takes the following form:
Totals: X hard errors, X seek errors, X data transfer errors
The nature of these errors are explained later in this chapter.

3. Next, the test will begin, using either the specifications you gave, or the defaults. At the end of each
pass, you will see the following message:

XX Passes remaining

This keeps you up to date on the progress of the test. This message is displayed only for user defined
seek patterns. If you use the random seek default no message is displayed.

4. Once the repetition count has been reached, the test will terminate. Again, a summary of errors will be
printed. It will take the same form as in item 2 above.

Error Messages

There are three kinds of errors which the disk test will report. They are explained below:
¢ Hard disk error. This error may be caused by the following:

write protection

open drive doors

loss of power

extensive drive malfunction
an unformatted discette

The error report takes the form:

Hard disk error on write. track X, sector Y
(read)

Where X and Y are the track and sector numbers respectively.
¢ Seek error. This error may be caused by the following:

faulty drive

bad discette

faulty memory

faulty controller

line voltage transients
sluggish stepper motor
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Frankly, some drives will just have trouble making some long seeks. If this is the case, you should
consult the manufacturer for instructions. This error takes the form:

Seek error: sought track X sector ¥, found track Q sector W

Where X,Y,Q, and W stand for the track and sector numbers.

A data transfer error, described below, in the first two bytes of a sector may cause a false seek

error. However, there would still be a malfunction in your drive.

e Data transfer error. This error reports instances of data improperly written, stored, or read. The
principal causes are:

faulty or old discettes

dirty heads on drive

bad memory

line transients

physical shock during read/write

The form of the report is:

Data transfer error of X bytes, track Y sector Z

Where X,Y, and Z stand for the number of bytes in error, the track number and the sector number
respectively.

Command Line Parameters

All information needed to operate the disk test may be specified on the command line. The form is

free format; the following convention is used:

A>DISK L-=xM-x,v S=x,y T=x P=x D=-x F=x N=x

Where

L:

vHnE

D:
F:
N:
Examples:

Specifies the drive for disk log output. Enter a drive name “A” thru “P”. If no log is desired then omit
this parameter altogether.

Set minimum and maximtm tracks to be tested. With x referring to minimum and ¥ to maximum.
Sets minimum and maximum sectors to be tested. With x referring to minimum and y to maximum?
Specifies the disk drive to be tested. Enter a drive name, “A” thru “P”.

Sets the seek pattern. If not present then random seek occurs. Enter the pattern same as described
earlier: <track>:<sector>,<track>:<sector> ..

Sets the memory locations or ports to be displayed on error. Enter addresses separated by commas.
Sets the sector fill pattern. Entered same as described earlier, hexadecimal digits separated by commas.
Sets the number of repetitions.

A>DISK L=A M-1,6 S8-1,4 T-B P-=-1:2,1:3 D=4404 F-FFOOFF N-1
A >DISK M=1,10 T-B N-1




CHAPTER 5

The Disk Drive Alignment Program

The Disk Drive Alignment Program, ALIGN.COM, has been included in Diagnostics II to aid you
in aligning the disk drives attached to your system. This program is essentially identical to the Disk Drive
Test program except that it performs read operations only. You may specify the ranges of tracks and
sectors to be read —as well as the order in which the sectors are to be read. This program will not help
you align your drives unless you also have available to you the special alignment disk for your system. This
disk is usually available from the manufacturer of your disk system.

In general terms, the procedure for aligning a disk drive is as follows: first, after powering up your
computer system, insert the special alignment disk in the drive to be aligned; then, connect the test leads
of an oscilloscope to the appropriate output lines of that drive; next, using ALIGN.COM, specify the range
of tracks to be sought, the range of sectors to be read, and the order in which the sectors are to be read.
Finally, while this program is executing those read operations, observe your oscilloscope’s display and
adjust the calibration on your drive until the signal displayed is at maximum amplitude. Once this
adjustment has been made for each track on the disk, your drive will be in alignment.

The procedure described above obviously glosses over important details. You should not attempt to
use this program to align your drives until you have throughly studied the documentation provided with
your drives and with the appropriate alignment disk.

How to Use the Disk Drive Alignment Program
1. Insert the special alignment disk in the drive to be aligned.
2. Type “ALIGN while at system level. You will see the following:

Diagnostics II

Disk Drive Alignment Program
Copyright © 1981

SuperSoft Inc.

Select drive to be aligned:
Respond with a drive name, “A” thru “P”.
3. Next, you will be prompted for the range of tracks to be sought:
Enter Min and Max track to be sought:

Here, you should enter two decimal numbers between 1 and 32,767, separated by a colon. The default
is 1:10 if you hit Return. This number is dependent on the exact nature and size of your disk
system. The default will work on any drive.

25
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4. Next:

Enter min and max sector to be read:

As before, enter two decimal numbers in the range 1 to 32,767, separated by a colon. The default here
is 1:26 if you hit Return. This number, like the one before, is dependent on your specific hardware.
The default will work on any disk system.

. You will then be prompted for the read pattern:

Enter read pattern:

This allows you to specify the sequence in which sectors are to be read. The information is entered as
a string of number pairs separated by commas. Numbers within pairs are separated by colons. The
first number in the pair is the track; the second is the sector. You must enter the read pattern in
decimal. For example, if you wish to read to track 1, sector 2, then track 2, sector 4, you would enter
the information thus:

1:2,2:4
You may not use spaces in this string. The maximum number of track/sector combinations is 128.
You may default this to a random read pattern by simply hitting Return.

. Next:

Enter memory locations & I0 ports to dump on error:

If you would like to see the contents of specific memory locations or ports, then you may enter them
here. A port is assumed if the number entered is less than 256, otherwise a memory location is
assumed. These numbers must be entered in hexadecimal. The ports or locations must be separated
by commas; no spaces are allowed. The limit of memory locations and ports combined is 128.

For example, if you wish to see the contents of memory locations 9FFF, AOOQO and port 37,
then you should enter:

9FFF, A000, 37

. The next prompt is for the number of iterations:

Enter the number of iterations (default =1):

As soon as you responded to this last prompt, the Disk Drive Alignment program will begin to execute
the specified read operations. If you hit Return in response to this prompt, the specified sequence
of operations will be performed only once.



CHAPTER 6
The CRT Terminal Test

The CRT Terminal Test requires extensive operator interaction and attention. Various functions
will be tested. While the tests are taking place, you must watch your screen closely to note any errors
that occur.

Test Features:

¢ Tests all printing ASCII characters in all fields.
¢ Tests clear screen terminal command.

¢ Tests cursor addressing terminal commands.

o Tests foreground and background mode.

¢ Tests clear foreground terminal commands.

* Tests clear to end of line terminal command.

How to Run the CRT Terminal Test
1. There are three files supplied on your discette:

SOROC . DEF
HAZEL.DEF
ADDS .DEF

If you have a Soroc or ADM-3, or compatible, you should use SOROC . DEF. If you have a Hazeltine 1500
or compatible, then use HAZEL . DEF. If you have an ADDS Regency or compatible, then use ADDS . DEF.
Otherwise you must use the program to create your own TERM.DEF file. In other words, we have
supplied versions that will test the above mentioned terminals without user definition of terminal
command codes. If you do not have one of the above then you will have to patch your terminal command
codes using the prompts in the program.

2. TERM.COM will read the terminal information from TERM.DEF. If you have one of the predefined
terminals, then you should issue the following command:

A >PIP TERM.DEF-=SOROC.DEF {or Yourterm_.DEF}

If you do not have one of the predefined terminals, you will have to create a TERM.DEF file for your
terminal. To do so, you should follow the procedure described below.

27
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. From the system level, enter “TERM” immediately after the system prompt. You will see the following

prompt:

Diagnostics IT—CRT Terminal Test V1.1
Copyright © 1981
SuperSoft Inc.

Enter N to create new terminal definition,
or any other character for standard file:

If you have one of the predefined terminals and have already PIPed it into a copy of “TERM.DEF” then
you should answer with a carriage return, otherwise type an “N”. Typing an “N” will allow you to create
a TERM. DEF file for your terminal.

. If you are lucky enough to have a predefined terminal, then skip ahead to section 22. All entries

described below are entered without spaces.

. You will see the following:

Al]l responses will be hexadecimal unless otherwise noted
Enter HEX sequence for cursor home:

Enter both the lead in code, if any, and the actual command for homing the cursor. These hexadecimal
numbers should be entered without spaces and with leading zeros. For example, a Soroc 120 has
the following cursor home command: 1E.

. Next:

Enter HEX sequence for begin protected field:

This refers to the command to start protected field write. The same conventions hold as for above. For
a Soroc 120 the entry is: 1B29. Here the lead code is ESC (1B) and the actual command is 29.

. Next:

Enter HEX sequence for end protected field:
As above, except to end protected field write. For Soroc 120:.1B28.

. Next:

Enter HEX sequence for enable protected fields:

Some terminals do not require this. If yours does not then enter “00”; otherwise enter the necessary
information. For Soroc 120: 1B26.

. Next:

Enter HEX sequence for disable protected fields:

Some terminals do not require this. If yours does not then enter “00”’; otherwise enter the necessary
information. For Soroc 120: 1B27.
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Next:
Enter HEX sequence for clear screen:
For Soroc 120: 1B2A.
Next:
Enter HEX sequence for clear to end of line:
For Soroc 120: 1B54.
Next:
Enter HEX sequence for clear unprotected fields:
As before, this may also be called clear “background” on some terminals. For Soroc 120: 1B2B.
Next:
Enter HEX sequence for load cursor position:
For Soroc 120: 1B30.
Next:
Enter DECIMAL value for col O:

This refers to the cursor addressing scheme that your terminal uses. That is, usually terminal cursor
addressing is done as follows: send the load cursor command, send column coordinate, send row
coordinate. We need to know the base numbers for the upper left hand corner of your screen. This
number is 32 for a Soroc 120.

Next:
Enter DECIMAL value for top line:

As before, we need to know the base for the upper left hand corner. For Soroc 120 it is again 32.
In the last three paragraphs, you should have defined the cursor commands to write into the
first position in the upper left hand corner. That is, load cursor command, give column, give row.

Next
Are the cursor coords in col,row order?

In other words, does your terminal expect the coordinates to be sent in x,y (i.e., col,row) order?
If so, type “Y” for yes. Otherwise, type “N” for no. For Soroc 120: N.

Next

Does it use ASCII cursor coordinates?

The proper response is “Y” for a VI-100, for most others it is “N”.
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18. Next:
Enter HE; sequence to separate ASCII coordinates:
For a VT-100 this is “; ”, most other terminals need not worry about this, just enter “00”.
19. Next:
Enter DECIMAL number of nulls to pad commands:
Most terminals require one to two nulls.
20. Then:

Enter DECIMAL max number of lines:
Enter DECIMAL max number of columns:

Both of these together define the size of your screen. In general, you enter 24 and 79. The 79 is used
instead of 80 because the columns are generally counted starting at O.

21. Next:
Test lower case too?
If you have lower case on your terminal then enter “Y”, else “N”.

22. Finally you will be asked for the number of times you wish the test to be performed.
Enter the number of iterations (default =1):

23. As soon as you have entered this number, the test will begin. If you hit Return, the test will be per-
formed only once. As the test runs, you must watch the display, looking for any discrepancies.

Standard Output

A sequence of screens will appear, each testing some function of the terminal. Each screen will hold
for about 5 seconds or until a key is struck.

1. First, all ASCII printing characters will be displayed in each character position in a “barber pole”
pattern.

2. Next, a cursor addressing test is run. In this test a row of “X” is printed on the terminal screen from
the bottom up. On some terminals, the bottom row may have the last “X” cause an unwanted line feed.
Do not worry about this. After the “X”s have been printed in reverse scroll fashion, the message

SuperSoft Associates Terminal Test Program 0123456789......

will be printed with alternating character positions being printed each time. This should create the
effect of four cursors acting simultaneously.

3. The last line of the terminal will print a message for user input and will test the backspace five times.
The cursor will move out and then back repeatedly.
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4. At this point the foreground/background test begins. First, the screen is cleared using repeated
CLEARLINE commands instead of clear screen and the cursor is addressed in the home position. If
your screen does not clear properly, then CLEARLINE is not functioning properly.

5. The screen will be filled with alternating foreground and background messages.
6. The cursor will jump back to the top of screen and ask for input. After input, foreground will clear.
7. Then, the user will again be asked for input. After input, the background will clear and the test is

terminated.
Comments

If your terminal does not seem to work right, the first thing to do is to make sure that you have the
control codes correctly entered into the TERM.DEF data file. Some terminals send the cursor address
sequence in the order X-Y, while others send it Y-X. If the cursor addressing does not work, try reversing
the X and Y coordinates when you enter them. Remember, some terminals may not have all the above
mentioned functions.

Command Line Parameters
The terminal test supports the following command line convention:
A>TERM N

Where
N: Sets the number of iterations

Using the command line parameter defaults the terminal test file to the current TERM.DEF. If one does
not exist, an error will occur and the test willabort.



CHAPTER 7

The Printer Test

The Printer Test, PRINTER .COM, exercises all the features of your printer that can be exercised
under CP/M. It requires that you closely observe the operation of your printer while it is being put
through its paces and note any inadequacies in its performance.

Test features:

* Tests each printing ASCII character in each carriage position.
* Tests both UPPER and lower case.
* Tests every head and carriage motion for Spinwriters, Qumes, and Diablos (Serial interface only).
Including:

* Forward and reverse printing

* Interleaved overprinting

* Forward and reverse overprinting

* Overprinting with horizontal tabbing

* Boldface printing

* Superscript and subscript printing

* Scale page horizontally and vertically

How to Run the Printer Test
1. Enter “PRINTER” while at system level.
2. You will see the following:

Diagnostics II—Printer Exerciser
SuperSoft Inc.
Copyright © 1981

Enter number of iterations (default = 1)

Enter the number of times you want the test to run.
3. Then:

Enter O for output to printer, 1 for output to punch:

At this point you must tell the test where to send characters. Most users actually have the printer
connected to the CP/M logical device called PRN (for printer). However, some users may have the
printer connected to the logical device called PUN (for punch). If You are not sure, then try printer first.
If that does not work then try punch.
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4. Next:
Enter width of line in columns:

This refers to number of characters across that your printer will accommodate. That is, if you have an
80 column printer then enter 80.

5. Next:

Select test pattern:
1. 96 character ASCII
2. 64 character ASCII
3. user defined test pattern

Select one:

Usually you will want to type a “1” here, selecting the full ASCII character set. If you have only
upper case on your printer, then you will normally select number “2”, the 64 upper case character set.
Occasionally, pattern dependent problems can occur. If this happens, then you may enter the specific
test sequence. If you type a “3” you will then be prompted for the test pattern. This pattern can have a
maximum length of 132 characters. The program will only allow you to enter a sequence as long as the
number you entered for the columns. You may enter less. In that case, the sequence is repeated
as necessary.

6. Next you will be prompted with the following:
Select printer type: (S)pinwriter, (D)iablo, (Q)ume, (O)ther:

You must tell the test what kind of printer you have. If you have one of the specified daisy wheel
printers, then select the appropriate letter, either an “S”, “D”, or “Q”, otherwise type an “0”.

7. Next, you will need to enter the number of nulls after each carriage motion:
Enter number of nulls after carriage motion:

Usually two is sufficient for most printers.

8. If you have selected one of the daisy wheel printers listed above, then you will receive the following
prompts, otherwise you should skip ahead to item 16.

Indicate (Y/N) which tests are to be run:
Normal print forward and backward?

This test simply prints the test pattern forward and backward. It is a preliminary test of your printer
and its internal buffering logic.

9. Next:
Interleaved overprinting?

This test will overprint each character in the test pattern by first printing a character, then backing
up and overprinting it before going on to the next character. It does this in both the forward and
backward directions. This is useful to test head alignment.
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10.

11.

12.

13.

14.

15.
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Then:
Print same 1ine forward and backward?

This will print the test pattern once forward then, without a carriage return or linefeed, backward.
This also tests head alignment.

Next:
Overprint with absolute horizontal tabbing?

This test will print the pattern once, then overprint this line by the following method. First overprint
the character in position 1. Next, the character in position 132. Next, the one in position 2, then 131,
and so on. This will cause the head to fly back and forth quite quickly! Your printer should be able to
perform this overprint just as well as the other examples. This is perhaps the single most rigorous test
for a daisy wheel printer. It may be necessary to increase the number of nulls after carriage motion for
this test to execute correctly.

Then:
Print bold with 1/120" offset?

This will print an excellent bold face of the test pattern. It tests the incremental spacing features of
your printer.

Next:
Print normal, super, and subscript?

This will print a line, then backup and print a word in normal, then superscript, then subscript, etc.
This test checks the carriage motions.

Then:
Scale page in inches horizontally?

This will print vertical bars on the page, each one inch apart horizontally. This is a measure of the
accuracy of the head controller.

Next:
Scale page in inches vertically?

This prints horizontal lines on the page, one inch apart vertically on the page. This is a measure of
the accuracy of the carriage controller.
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16. Then:
Barber pole test?

This test will print the ASCII character set in a barber pole fashion. That is, each line will be moved
one character over from the preceeding, with the first character wrapped around the edge. For example:

ABCDEFG
BCDEFGA
CDEFGAB
DEFGABC
EFGABCD
FGABCDE
GABCDEF

This tests each character in each character position. Once you have responded to this last prompt,
the test will begin.
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Command Line Parameters

All of the information necessary to run the printer test may be entered on the command line. The
following convention holds:

A>PRINTER P=xL=nT=n,n. . .C=nP=nN=nO=n

Where

P: Specifies printer type. Enter “S” for Spinwriter, “D” for Diablo, “Q” for Qume, “O” for everything else.
L: Sets the line length of the printer.
T: Sets the tests performed, used only if P is not set to “0”.

The tests are entered by their number:

: normal forward and backward
: interleaved overprinting

: same line forward & backward
: horizontal tabbing

: bold face

: superscript & subscript

: scale horizontal

: scale vertical

: barber pole

O O ~2O0 bR

The numbers are entered in sequence separated by commas. (see example below)

C: Selects the character set. “1” if 96 character ASCII, “2” for 64 character. If you wish to enter your
own, then enter it between quotes at this point. For example:

C=“abcd”orC=1
R: Sets the number of repetitions.
N: Sets the number of nulls after carriage motion.
0: Determines whether output is directed to printer or to punch. “1” for Punch, “0” for printer.
Examples:
A>PRINTER P-S L-80T=1,2,3C=1R=2N=10=0
A>PRINTER P=0 L=64 C=“THIS IS A TEST”R=1N=00-=1




CHAPTER 8
The Quick Test

The Quick Test, QRUN.COM, is an excellent way to detect major errors in a very short amount of
time. The entire Quick Test will take only about four minutes (at 2mhz) to run! It is great as the first
program run at the start of each session.

The Quick Test is really three programs that chain together. They are “QRUN”, “QDISK” and the
standard CPU test. You will need all of these on the same disk if you are to use the Quick test.

Test Features:

¢ Performs a quick test of the entire user memory (TPA).
¢ Performs a quick non-destructive test of the disk drive currently in use.
¢ Performs the standard CPU Test.
How to Run the Quick Test
1. While at system level enter “QRUN”. This will start execution of the quick memory test. You will see

the following message on your screen:

SuperSoft Inc. Diagnostics II
Quick Test Copyright © 1981

Memory test
3. Once the memory test has completed, you will see the message:
Memory test complete
If errors are found, they are reported in the following fashion:

LOCATION DATA WRITTEN DATA READ
XXXXH YYH YYH

This format is the same used for the standard memory test. If errors do occur, then you should run the
standard memory test to receive a more thorough diagnosis.
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. Once the memory test is completed the Quick Disk Test, QDISK.COM, will be loaded. You will see the

following messages, displayed a few seconds apart:

Disk test
Read/write test
Random seek test

. Once the Quick Disk Test is completed you will see the following message:

X read/write errors detected
X seek errors detected

Where X is the number of errors. If errors occur, then you should run the standard disk test in order to
receive a more thorough diagnosis.

. Then the standard CPU Test, CPU.COM, will be loaded and executed. Its operation and output were

were discussed in chapter 3.
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