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8301 MDU Service

PREFACE

RELATIONSHIP TO OTHER EQUIPMENT

The 8301 Microprocessor Development Unit (MDU), when operated with the 8501
Data Management Unit (DMU), comprises a system designates as the 8550
Microcomputer Development ILab (MDL). A description of +this system is
contained in the 8550 Microcomputer Development Lab Installation Guide.
Specific information on the 8501 DMU is contained in the 8501 Data Management
Unit Service Manual.

ABOUT THIS REVISION

This revision to the service manual reflects changes due to the updated
operating system for the 8550 Microcomputer Development Lab (DOS 50 V2.x) and
general improvements to the manual since the original printing in April 1981.
Generally the changes are as follows:

1. Replaces the system memory board (System/Program Memory board)
with a new System RAM board.

2. Changes the nomenclature of the System/Program Memory board to
Program Memory board.

3. All new 8301 units leaving the factory and some wupdated 8301
units in the field have installed the latest versions of the
Power-Up ROM and the Boot ROM: V2.x. Therefore, this manual is
revised to include both versions of each ROM: Vi.x and V2.x.

4. The power-up diagnostic tests for V2.x are drastically changed
from those of Vi.x. Section 3, Power-up Diagnostics, of this
manual is revised to reflect these changes. This section is
divided into three parts:

e Part 1 describes the V1.x power-up diagnostic tests.

e Part 2 describes the V2.x power-up diagnostic tests.

e Part 3 describes the Critical Function Monitor (CFM) for
both versions.
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5. The memory  diagnostics defined in Section 4, Disc-Based
Diagnostics, of this manual are changed in this revision +to
include additional system and program memory testing as follows:

e JSystem Memory -- from 32K to 64K

® Program Memory -- from 64k to 256K

6. I/0 port specifications are added to Section 6, Specifications,
of this manual.

7. The data byte information for I/0 port addresses was moved from
Section 6 to Section 7, Technical Reference Material, of this
manual.

8. Circuit description for the System RAM board is added as Section
16, System RAM Board, of this manual. The schematic diagrams
for the System RAM board are added to Section 18, Diagrams, of
this manual as diagram numbers 24 through 27.

MANUAL APPLICATION

This service manual describes the functions of the 8301 MDU basic circuit
boards in sufficient detail to permit service technicians to perform on-site
(board-level) repairs and 1limited field service center (component-level)
repairs to the circuit boards.

ABOUT THIS MANUAL

This Manual introduces you to the software and hardware components of the
8301 MDU. In addition, this Manual describes (on a block diagram level) the
operation of the hardware within the 8301. This Manual is organized into 18
sections. A brief description of each section follows:

Section 1 This section contains general information and an introduction to
the 8301 MDU.

Section 2 Installation information is provided in this section, along with
strap and jumper options for each circuit board.

Section 3 This section is divided into three parts. Parts 1 and 2 contain
descriptions of each Power-Up Diagnostic Test for Diagnostic ROM
V1i.x and V2.x, respectively. Part 3 describes how the tests can
be used to 1isolate problems if any diagnostic test fails to
execute properly.
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This section contains a
Diagnostic Test.
isolate hardware
execute properly.

description of each Disc-Based
It also describes how the tests can be used to
failures if any diagnostic test fails to

This section describes the effects of software on hardware

functions, using modified flow diagrams.
This section contains specifications for the 8301 MDU.
This section contains technical reference material.

This section contains maintenance information,
instructions, and calibration procedures.

disassembly

This section describes the System Controller board.

This section describes the Communications Interface board.
This section describes the Program Memory board.

This section describes the Emulator Controller board.

This section describes the Language Processor board.

This section describes the Front Panel board.

This section describes the Power Supplies.

This section describes the System RAM board.

This section contains the
list.

8301 Replaceable Electrical Parts

This section contains the 8301 Schematic Diagrams.

This section contains the Replaceable Mechanical Parts list.

MANUAL CONVENTIONS

DMU

Throughout this manual, the term "Data Management Unit" (or "DMU") is used to

specify a

disc

storage unit. When the 8301 is a part of the 8550 MDL, the

term "DMU" refers specifically to the 8501 DMU.
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SIGNAL LINE CONVENTIONS
The text and schematic drawings throughout this manual wuses a high/low
convention to describe the asserted state of all signal lines. The asserted

(true) state of each signal line is shown as (L) for low or (H) for high,
immediately following the signal line name as follows:

e SLVOPREQ(L)
e CMEM(H)

o M(L)/IO0(H)

SLASHED ZEROS

Throughout the text in this manual, zeros are not slashed.

HEXADECIMAL NOTATION

All address references in this manual are represented by hexadecimal numbers.
The contents of 8-bit registers and data buses are also represented by
hexadecimal numbers. Exceptions are made in some instances when binary
values are noted.

CHANGE INFORMATION

Change notices are issued by Tektronix, Inc. to document changes 1in the
manual after 1t has been published. Change information is located in the
back of this manual, following the yellow tab marked "CHANGE INFORMATION &
TEST EQUIPMENT". When you receive this manual, enter any change information
into the body of the manual, as indicated on the change notice.

REVISION HISTORY

As this manual is revised and reprinted, revision history information is
included in the +text and diagrams. Original manual pages are indicated by
the "@" symbol at the bottom inside corner of the page. Existing pages of
manuals that have been revised are indicated by a revision code and date (REV
A AUG 1981) in place of the "@" symbol. New pages added to an existing
section (whether they contain old, new, or revised information) contain the
"@" symbol alongside the revision date (@ AUG 1981).
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8301 MDU Service

OPERATIONAL AND INSTALLATION INFORMATION

A minimum of operational and installation information is presented in this
manual. Refer +to the 8550 MDL System Users Guide for information regarding
operating procedures. Refer +to the 8550 MDIL Installation Guide for
information regarding system installation and initial start-up procedures.

OPTIONS

Options for the 8550 MDL are documented by individual manuals. See the
Tektronix Products catalog or contact your local Tektronix Field Office or
representative for a list of available options.
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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is for Dboth
operating and servicing personnel. Specific warnings and cautions will be
found throughout the manual where they apply, but may not appear in this
summary.

TERMS

In This Manual

CAUTION statements identify conditions or practices that could result in
damage to the equipment or other property.

WARNING statements identify conditions or practices that could result in
personal injury or loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not immediately accessible as one
reads the marking, or a hazard to property including the equipment itself.

DANGER indicates a personal injury hazard immediately accessible as one reads
the marking.

SYMBOLS

As Marked on Equipment

&' DANGER high voltage.
C) Protective ground (earth) terminal.

A ATTENTION - Refer to manual.

@ AUG 1981 xxiii



8301 MDU Service

SAFETY PRECAUTIONS

GROUNDING THE 8301 MIU

The 8301 Microprocessor Development Unit is grounded through the grounding
conductor of the power cord. To avoid electrical shock, plug the power cord
into a properly wired receptacle before connecting to the equipment's power
input terminals. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

USE THE PROPER POWER CORD

Use only the power cord and connector specified for your 8301.

Use only a power cord that is in good condition.

Refer cord and connector changes to qualified service personnel.

USE THE PROPER FUSE
To avoid fire hazard, use only the fuse specified in the parts list for your
8301. Be sure the fuse is identical in type, voltage rating, and current

rating.

Refer fuse replacement to qualified service personnel.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate the 8301 MDU in an atmosphere of explosive
gases.

DO NOT REMOVE COVERS OR PANELS

To avoid personal injury, do not remove covers or panels from the 8301 MDU.
Do not operate the 8301 without the covers and panels properly installed.
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SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

(Refer also to the preceding Operators Safety Summary)

DO NOT SERVICE ALONE

Do not perform internal service or adjustment on the 8301 MDU unless another
person capable of rendering first aid and resuscitation is present.

USE CARE WHEN SERVICING WITH POWER ON

Dangerous voltages exist at several points in the 8301. To avoid personal
injury, do not touch exposed connections and components while power is on.

Disconnect power before removing protective panels, soldering, or replacing
components.

POWER SOURCE

The 8301 is designed to operate from a power source that will not apply more
than 250 volts rms Dbetween the supply conductors or between either supply

conductor and ground. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.
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Section 1

GENERAL INFORMATION

INTRODUCTION TO THE 8301

The 8301 Microprocessor Development Unit (MDU) is a design aid for
microprocessor-based product development. It 1is intended primarily to
support software engineers and logic design engineers involved in prototype
design of microprocessor-based systems. During the software/hardware
integration phase of prototype design, in-circuit emulation of prototype
hardware for selected microprocessors enable both software and hardware
engineers to debug prototype programs and hardware.

FEATURES OF THE 8301

The basic structure and capabilities of the 8301 are similar to those of a
general purpose minicomputer system, but with +the following important
additional features:

e Access to high-volume bulk storage on flexible and/or hard discs
when operating with a compatible Data Management Unit (pMU).

e Extended addressing for 16-bit processors.

e In-circuit emulation of prototype hardware for selected
microprocessors. This permits debugging of prototype hardware in an
actual hardware environment.

o Universality or adaptability: by adding circuit boards, new
processors can be supported as technology advances. Within the
8301, universality is achieved by separating application-independent
(8301-related) tasks from the dependent (prototype-related) tasks.

EMULATION

Optional emulation packages are provided for selected microprocessors. An
emulation package usually consists of:

® An emulator processor: a circuit board (or boards) for installation
within the 8301 unit.

e A prototype control probe with connecting cables. Each emulator
processor has its own unique prototype control probe. (Some
emulator processors support two or more prototype control probes.)
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¢ A software support package also unique to the associated emulator
processor.

Most emulator processors support three emulation modes:

Mode O Prototype program (software) development within the 8301.

Mode 1 Prototype software/hardware development, utilizing the 8301
and/or prototype memories, with I/O (input/output) functions
and clock provided by the prototype.

Mode 2 Prototype software/hardware development utilizing the
prototype memory, I/0, and clock.

By selecting the emulation mode, users can choose an environment tailored to
their needs. The design engineers can proceed through prototype design
phases in an orderly, effective manner. The software engineer can debug the
prototype program within the known environment of the 8301. The software and
hardware engineers can then integrate the software program with the prototype
hardware. Software and hardware failures can be isolated and comprehensive
testing of the developed product is possible.

MODE O

Emulation mode O is used primarily by software designers and evaluators in
debugging prototype programs. In mode O, the prototype program utilizes the
8301 memory, clock, and I/0 functions. The program is executed under full
control of the active emulator processor within the 8301. As such, all
debugging features of the 8301 software operating system may be fully
utilized.

For most emulators , the prototype control probe may optionally be attached
to the prototype hardware. The probe usually has no function in mode O. The
advantage of this mode is the capability to develop and debug prototype
programs concurrent with, or prior to, hardware development.

MODE 1

In emulation modes 1 or 2, the microprocessor device 1is removed from its
prototype socket and is replaced by the active emulator processor's prototype
control probe. This arrangement gives the active emulator processor in the
8301 full debug capabilities and control over the prototype system.

In emulation mode 1, the first steps of in-circuit emulation occur: the
prototype program (software) is integrated with the prototype system
(nardware). The memory mapping capabilities of the 8301 may be used to map
(transfer) various portions of a prototype program to the prototype's memory
for integration with the prototype hardware. Any portion or all of the
prototype program located in 8301 memory may be mapped and moved to the
prototype memory. When all of the prototype program is mapped and moved to
the prototype's memory, the program executes entirely within prototype
hardware. The prototype clock and I/0 functions are used in mode 1 to
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control execution of the prototype program in either 8301 memory or prototype
memory. Overall control and debugging functions are still retained by the
active emulator processor within the 8301.

MODE 2

In this mode, the prototype program is contained entirely within the
prototype's memory. The prototype clock and I/0 functions control program
execution, while the active emulator in the 8301 retains overall control of
the prototype. The prototype control probe is connected to the prototype's
microprocessor socket during this emulation mode.

Mode 2 is generally used in the final software/hardware integration phases of

prototype system design, or in troubleshooting hardware systems when the
software program is known to be operating properly.

SOFTWARE SUPPORT

The 8301 Microprocessor Development Unit (MDU) is supplied with a standard
software package that includes:

e An operating system on flexible disc that provides a comprehensive
system monitor, disc file manager, and text editor. The flexible
disc operates in a compatible Data Management Unit (DMU).

o Comprehensive debugging software for breakpoint detection, program
tracking, program stepping and processor control.

® Diagnostic tests detect the cause of equipment failure. Power-up
tests are located in ROM. Additional tests are located on disc.

The 8301's software operating system is contained on a system disc. The
assembler and debug software are provided with each emulator processor
supported by the system. The following paragraphs discuss the various
software components: operating system, text editor, assembler, and debug.

The operating system provides operational control of all portions of the
prototype development system. It includes the monitoring and control
functions relating to file handling , loading, and execution. The operating
system command file capability enables the user +to create customized
operating commands. The operating system software permits the wuser to
accomplish the following tasks:

o C(Create, edit, and assemble files.
o Obtain listed object file outputs.
e Execute programs.

e Check programs (through the debug system).
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A 2K-byte ROM bootstraps the operating system monitor from the system disc
into the 32K RAM of system memory. The operating system monitor then
interfaces all succeeding commands with the disc. The operating systems
flexible input/output capabilities enables the user to assign any logical
channel to any peripheral device or file within the system. In this way,
system I/0 devices may be dynamically assigned, using operating system
commands from the System Terminal or from the user's program. The user may
write a driver routine for other peripheral devices and link them with the
operating system.

The text editor is a software package that allows the user to enter and
modify test files. It is line-oriented and accepts input from a terminal or
a disc file. The text editor performs modifications in a workspace and
outputs the revised text to the disc file.

The resident assembler translates symbolic assembly language instructions
into the corresponding machine language. It generates absolute object code
in hexadecimal format. The output code is loaded into the system for direct
execution.

The debug software provides the user with program debugging capabilities
within both a software and hardware environment. Special hardware programs,
built into the development system, are wused to control execution of the
user's program. When the debug system is active, user programs have dynamic
program trace, breakpoint, and memory modification capabilities. Status
reporting on memory, program, and processor is also provided.

8501 ARCHITECTURE

Figure 1-1 is an overall functional block diagram of the 8301. Refer to Fig.
1-1 as you read the following paragraphs.

The 8301 is designed around a dual-processor concept: system (master) and
program (slave) CPUs. The system CPU, a 2650A-1 microprocessor, is referred
to in this manual as the system processor and is located on the System
Controller circuit board. The system processor runs the operating system and
text editor, in addition to performing all interactions with system I/0
devices. The program CPU (emulator processor) runs user programs and
interfaces with the prototype microprocessor-based system.

The dual-processor architecture permits the system to support different
emulator processors with the same operating system software. Hardware
provisions in the 8301 support emulator processors with up to 16-bit word
length. The standard 8301 program memory is 32K bytes but may be expanded to
64K bytes.

Interaction between the system processor and the emulator processor is
controlled by the Emulator Controller board, under the direction of the
system processor. Both the system and the emulator processors share the
basic bus structure; only one processor may be active at any one time.
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Spare To
To RS-232  gystem
8501 ~———  Terminal
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System Emulator
Controller Controller

System Program
Memory <:> <::> Memory
64K

32K or 64K

8301 BUS

Optional |_
Emulator

Language |
Processors | |

Processor

Optional
Real-Time |
Prototype Analayzer |

2974-4A

Fig. 1-1. 8301 MDU functional block diagram.

The 8301 is designed to operate with a high-volume bulk storage unit. Data
is passed between the two units via a high-speed serial interface (HSI). The
interface operates at 153.6k baud and is compatible with  RS-422
specifications.

Circuit boards within the 8301 plug into card slot connectors attached to the
Main Interconnect board. The Main Interconnect board contains the system bus
structure for the entire unit. It provides address and data bus 1lines, as
well as the control and power supply lines for each circuit board. The
Emulator Controller separates the bus structure into two sections; a system
section and a program section. Bach circuit boards is assigned to these
sections, as follows: (Figure 1-2 shows a recommended arrangement for the
circuit boards in the 8301.)
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System Section
e System Controller
o System RAM
Program Section
e Language Processor
e Program Memory (32K)
e Program Memory (32K) (optional)
e Emulator Processor (optional)
e Emulator Processor (optional)

® Real-Time Prototype Analyzer (RTPA) (optional)

J13 Real Time Trace (Option)

J3 System Controller
J4 System Memory

J5 Emulator Controller
J6 Language Processor
J7 Program Memory

J8 Program Memory
J15 Emulator Processor
J16 Emulator Processor

J1 Spare
J9 Spare
J10 Spare
J11 Spare
J12 Spare
J14 Spare

[$]
o
~
©
©
-
(=]
-
o
-
N
-
w
-
S
-
(&)
-
o

1 2 3 4

I SYSTEM i I PROGRAM

SECTION SECTION

Front Panel

2354-43

Fig. 1-2. Recommended circuit board arrangement.
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8301 CONFIGURATION

The basic 8301 configuration contains the following elements:

e Mechanical Package
Mainframe

e Power Supplies
e TFront Control Panel Front Panel board

e System Bus
Main Interconnect board

e System Section
System Controller board
Communications Interface board
System RAM board

e Emulator Controller board
® Program Section
Program Memory (32K) board
Language Processor board
The remainder of +this section briefly discusses each of these elements in

turn.

MECHANICAL PACKAGE

The mechanical package consists of a mainframe, mounting hardware, and covers
that house the 8301. Three power supplies are located across the lower rear
portion of the mainframe. The system bus on the Main Interconnect board is
located in the lower front half of the mainframe. The plug-in circuit boards
are mounted upright, from left to right, across the front of +the mainframe.
The circuit ©boards are plugged into edge connectors installed on the Main
Interconnect board. Ventilation is provided by two circulation fans that
pull air from the front of the unit through the circuit board compartment
across the power supplies and out the rear of the unit.

POWER SUPPLIES

Three power supplies (+5 Vde, +12 Vdec, and - 12 Vdc) are located in the lower
rear portion of the 8301 mainframe. The three supplies provide the following
dc output voltages and currents:

+5.2 Vde +1%/-2% at 35.0 A
+12.0 Vdc +/- 5% at 1.7 A
-12.0 Vdc +/- 5% at 1.7 A
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The three supplies are connected to the system ©bus structure in the Main
Interconnect board and furnish primary power to the plug-in circuit boards.
The three power supplies operate from the primary ac voltage input supply.

FRONT CONTROL PANEL CONTROLS AND INDICATORS

Figure 1-3 shows the 8301 Front Control Panel controls and indicators. The
following description of controls and indicators is keyed to the circled
numbers in Fig. 1-3.

1. RESTART
When this momentary-contact switch 1is toggled all the 1logic
circuits are initialigzed.

2. SELF TEST
This indicator is 1it when the power-up test routines are in
operation, or if an error is detected in a power-up routine.

3 . DMA

This indicator is 1it when a direct memory access (DMA)
operation is occurring.

4. POWER switch ON---OFF
This is the main ac power switch.

5. PROGRAM
This indicator is 1it when the emulator processor is running.

6. SYSTEM
This indicator is 1it when the system processor is running.
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Fig. 1-3. 8301 MDU front panel controls and indicators.

AN

FRONT PANEL BOARD

The Front Panel board is located directly behind the Front Control Panel.

The RESTART switch and four LEDs are mounted on the Front Panel board and
extend through the Front Control Panel.

@ AUG 1981



General Information---8301 MDU Service

SYSTEM BUS STRUCTURE

The system bus is a 100-line bus structure that provides most of the
connections to the plug-in circuit boards in the 8301. The bus structure is
shown in Fig. 1-4. The Emulator Controller board separates those control
and signal 1lines that are dedicated either to the system section or to the
program section. Note in Fig. 1-4 that most power, ground, bus, and control
lines are common to all system and program section circuit boards. The Main
Interconnect board contains the 8301 system bus, and can accommodate up to 16
circuit boards. Bus assignments for the 100-line system bus (including line
number, line name, and description) are 1listed in section 7, Technical
Reference Material in this manual.

Emulator
System Program
Section C?J;c:cl’ler Section

e B Ny

1
my

N
M1 arTnrm M

DC Power and Ground

UV ANPAN

Address Bus - AO—A15

Extended Address Bus - A16—A23

Data Bus - D@—D15

e
_\}_\}_v_v

Control

il
____4A§_ _
NN NN

Program Debug and Interrupt

I
I
< Program Bus
l
|

System and Program Control

Sys. Debug

il

AN

|
I
I Iy O 1 Iy 6 B

J2 J3 J4 U5 J6 J7 J8 J9 J10 J11 J12 J13 J14 J15

L
C
C
L

(38
pury
[ 5%
-
o

2976-3

Fig. 1-4. System bus structure.
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MAIN INTERCONNECT BOARD

The Main Interconnect board contains the 100-line system bus structure that
is common to all plug-in circuit boards. Refer to the Diagrams Section of
this manual for a line drawing of the main interconnect board.

SYSTEM SECTION

SYSTEM CONTROLLER BOARD

The System Controller board is the controlling element of the 8301. This
board contains the system processor (master) (a 2650A-1 microprocessor),which
provides primary control over the circuit boards in the 8301. The System
Controller permits memory mapping and write protect assignments to be made to
either the 8301 program memory or the prototype memory. The System
Controller board encodes 16 interrupts and services up to 32 interrupts.
Sixteen of these interrupts are from the other circuit boards in the 8301.
The system processor communicates with the other circuit boards in the 8301
through the use of I/0 port interfaces.

COMMUNICATIONS INTERFACE BOARD

The Communications Interface board is an extension of the System Controller
board. It contains the baud rate generator, three RS-232-C compatible
interfaces for peripheral equipment, and one RS-422 compatible interface for
a Data Management Unit (mass storage device).

SYSTEM RAM BOARD
The System RAM board is a 64K dynamic RAM. The System RAM board is used to
store the 8550 operating system, which is booted from a disc in the DMU. The

System RAM is restricted to operating on the system side of the Emulator
Controller in the Main Interconnect board.

EMULATOR CONTROLLER BOARD

The Emulator Controller board ensures that only one processor (either the
system processor, emulator processor, or language processor) has control of
the system buses at any time. Since all the system and program circuit
boards share the same address bus, data bus, and part of the control lines,
bus contention could become a problem without the Emulator Controller board.
In addition to separating the system and program boards, this board controls
debugging operations. The Emulator Controller contains the breakpoint
registers, forced Jump registers, and program counter registers used during
debugging operations. Breakpoint addresses are stored in these registers and
compared to the addresses placed on the system address bus by the emulator
processor. If the addresses match, the Emulator Controller informs the
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system controller. The Emulator Controller is under direct control of the
system controller.

PROGRAM SECTION

PROGRAM MEMORY (32K) BOARD

The Program Memory board is a 32K static RAM. This memory is used to store
the wuser or prototype programs. A second 32K memory board may be added to
the program memory as an option, for a total of 64K. When both boards are
present a jumper on each board selects low (0---32K) or high (32K---64K)
memory.

LANGUAGE PROCESSOR BOARD

The Language Processor operates much like an emulator processor. Program
memory 1is wused by the lLanguage Processor to translate source code (assembly
language) to binary object code (machine language) for the emulator
processor. The Language Processor wutilizes a Z80A microprocessor and
operates as a slave to the system processor. The Language Processor 1is
invoked by software commands entered at the System Terminal.
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Section 2

INSTALLATION

INTRODUCTION

This section contains the installation procedure for the 8301 Microprocessor
Development Unit (MDU). The installation procedure describes the standard
components of an 8301 and explains how these components must be configured
for normal operation. Optional components are not described within this
section. The installation procedure for each option is detailed within the
service manual for that option.

This section contains only a minimum of operating information. For more
information on how to operate the 8301, refer to your System Users Manual.

This section is divided into the following parts:
e USite Selection
o Unpacking and Inspection
o Removing the Top Cover
e Removing the Circuit Board Restrainer
e Internal Cables
® The Main Interconnect Board
e Jumpers and Straps
o The Circuit Breaker
o JSystem Controller Board Configuration
e Emulator Controller Board Configuration
e lLanguage Processor Board Configuration
o JSystem and Program Memory Board Configuration
e Communications Interface Board Configuration
o Installing a Circuit Board
e Connecting a Prototype Control Probe
® Replacing the Top Cover
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® Rear Panel Connectors

® Storage and Reshipping

SITE SELECTION

The area selected should be adequately 1lighted, air-conditioned, and
dust-free. This area should also have a minimum of electrostatic and
electromagnetic interference to prevent degradation of system performance.

General requirements for operating space and access are shown in Fig. 2-1.
While rack mounting is an option, the rearward sliding top cover may be more
of a consideration there, as normally the unit can be swiveled on the Dbench
in bench-top configurations. Here are some other considerations:

® Access is required to the front, rear, and top of the unit.

e Allow for adequate air exhaust at the rear (6" minimum recommended).

o When placing this unit on a bench, position the unit so that its air
intake will not draw hot exhaust air from an adjacent unit.

® Arrange the power and communications cables at the rear of the
instrument in such a manner that these cables contact one another as
little as possible.

Refer to your System Installation Guide for total system planning.

UNPACKING AND INSPECTION

The 8301 is packaged and shipped in a heavy-duty cardboard container. The
unit is adequately protected from most types of +transit abuse, being
surrounded on all sides by a minimum of three inches of pre-formed expanded
polystyrene end pieces.

Before unpacking the 8301, inspect +the external carton. If damage 1is
apparent:

¢ Immediately notify the carrier that made delivery, and request
inspection.

o Contact the nearest Tektronix field -engineering office or sales
representative.

e DO NOT THROW AWAY THE BOXES.

e DO NOT TRY TO REPAIR THE INSTRUMENT.
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Fig. 2-1. 8301 Space Requirements.
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A recessed area within each container holds all cables and standard
accessories. These items are taped down and then overlaid with foam padding.
Accompanying manuals are normally shipped at the same time as the 8301, but
in a separate padded container. Both the 8301 and the manual packages are
protected by plastic wrappers from moderate exposures to corrosive
environments.

To remove the 8301 from its carton, cut the masking tape and lay the carton
on either of its two 1largest sides. The carton can then be slid off,
exposing the inner packing. Take care when removing this packing material,
as cables and other accessories may be beneath the unit.

NOTE

Save all packing material for later storage or reshipping of the
8301,

REMOVING THE TOP COVER

The top cover of the 8301 is a flat metal sheet with a small flange angled
downward as its rear edge. This cover is designed to fit into two grooves in
the top inside edges of the instrument's two side panels. When in place, the
top cover is secured by two plastic cover retainers. Each cover retainer is
attached by a screw to the top corners of the rear panel. To remove the top
cover, simply remove these two screws and remove the cover retainers; then
slide the top cover to the rear of the instrument and free of the chassis.

REMOVING THE CIRCUIT BOARD RESTRAINER

A cardboard and foam circuit board restrainer is located directly beneath the
top cover of the 8301. This restrainer is designed to protect the circuit
boards from damage during transit and must be removed before power is applied
to the instrument. Save the restrainers with the packing material for later

reshipment of the 8301.

Condensation may form inside the chassis of the 8301 during transit
through higher altitudes or varied climatic changes. Before
operating the 8301, be certain that moisture has not collected
within the instrument.
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MAIN INTERCONNECT BOARD

The main interconnect board is attached to the bottom panel of the 8301 and
is exposed only when the top cover and circuit board restrainer have been
removed. The main interconnect board consists of sixteen 100-pin sockets
that accommodate the edge connectors of +the 8301 standard and optional
circuit boards. Figure 2-2 illustrates the Main Interconnect board and shows

how the circuit boards should be configured.

J3 System Controller

J4 System Memory

J5 Emulator Controller

J6 Language Processor

J7 Program Memory

J8 Program Memory

J13 Real Time Trace (Option)
J15 Emulator Processor

J16 Emulator Processor

J1 Spare
J2 Spare
J9 Spare
J10 Spare
J11 Spare
J12 Spare
J14 Spare

3]
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N
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w
ey
E-Y
-
(4]
-
o

1 2 3 4

8
| SYSTEM | | PROGRAM

SECTION SECTION

Front Panel

2354-43

Fig. 2-2. Main Interconnect Board.

INTERNAL CABLES

The 8301 has two internal cables. A 16-line cable connects the front panel
to the Main Interconnect board. A 40-line ribbon cable connects the System
Controller board to the Communications Interface board. Before applying
power to your 8301, verify that Dboth cables are correctly connected, as

follows:

e The 16-line cable should run between a 16-pin connector (J1) near
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the bottom edge of the Front Panel circuit board and a second 16-pin
connector (J17) on the edge of the Main Interconnect board that is
nearest the front panel. Make sure that pin 1 of each of the
cable's connectors is aligned with pin 1 of the connectors on each
circuit board.

e The 40-line ribbon cable should run between a 40-pin edge connector
on top of the System Controller board (the edge connector nearest
the front panel) and the 40-pin edge connector on the Communications
Interface board. Make sure that pin 1 of each of the cable's
connectors 1is aligned with pin 1 of the connectors on each circuit
board.

CIRCUIT BREAKER

There is a circuit breaker (S200) connected to the power supply of the 8301.
A switch for this circuit breaker is located beneath a cover plate towards
the rear of the instrument. This switch must be "ON" during normal
operation. If activated, the circuit breaker will trip and the switch will
be placed in the "OFF" position.

To gain access to the circuit breaker switch, remove the four screws on the

power supply cover plate. Always replace this cover plate, when you have
finished checking or resetting this circuit breaker.

JUMPERS AND STRAPS

The standard circuit boards for the 8301 are configured with certain jumpers
and straps. The specific function of each Jjumper or strap is described with
its associated circuit board. The following paragraphs describe the kinds of
Jumpers and straps that are used on the standard circuit boards and explain
how these connectors can select alternate functions.

JUMPERS

In this manual, the term "jumper" refers to a small connector designed to fit
across a Jjumper position. A "jumper position" consists of two square pins
that can accommodate the placement of the Jjumper. Jumper positions are
arranged on the circuit boards as single-position or two-position jumpers.
Single-position jumpers have only two square pins, the Jumper is either
installed or removed. Two-position jumpers have three square pins, arranged
in a straight line or "L" pattern. The jumpers may be installed on pins 1
and 2, 2 and 3, or removed. Table 2-1 shows the symbols used for jumpers in
the circuit board configuration drawings that appear later in this section.
Jumpers are designated with a "J".
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STRAPS

In this manual, the term "strap" refers to an ECB through-hole that may be
bridged with a soldered wire to select an alternate function. A strap is
also associated with a "cuttable run". That is, an ECB run Dbetween two
through-holes is a strap. The run must be cut before one of the
through-holes can be strapped to a +third through-hole. If there is a
cuttable run at the location, it must be cut before the strap is bridged, to
prevent system errors. Table 2-1 shows the symbols used for straps in the
circuit board configuration drawings that appear 1later in this section.
Straps are designated with a "W".

Table 2-1
Symbols for Jumpers and Straps
Used on Circuit Board Configuration Drawings

These two-position Jjumpers show the
jumper across pins 1 and 2 or across

]
|
]
!
|
i
|
1
» !
or 1 .
|:| -m | pins 2 and 3.
|
]
i
|
]
]
|
1
|
]
|
|

This single-position jumper shows
the jumper across the single jumper
position or the jumper removed.

[OHO] [ or >= These two-position straps show the
A O] [O] cuttable runs between pins 1 and 2.
@'@'@ ,@ The runs may be cut and the straps
or bridged across pins 2 and 3.
A C0) |
_____________________________ b
|
These single-position straps show the
o Q@ through-holes with or without a
cuttable run. The cuttable run may
@@ or be cut or the through-holes may be

i bridged with a strap.
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SYSTEM CONTROLLER BOARD CONFIGURATION

Figure 2-3 shows the locations of jumpers and straps on the System Controller
board and the type of connector at each location. There are three jumpers
and eight straps on the System Controller board. In addition, Fig. 2-3 shows
the locations of a DIP switch (S1100) and LEDs associated with ROM-Based
Diagnostics. Table 2-2 1lists +the configuration required for normal
operation.

d N
J1051 $1100 %}w1304
> g

LT o)
o w1306

LEDs }
w1308

i o

w13
w2017 o) 09
©

"8
o] w2098
Q)

=[5][c 9] J3014

=[O
w3068
©]

- J5704
]

» [OKo][6] w7400

2974-22

Fig. 2-3. System Controller Board.
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Table 2-2
System Controller Board Normal Operating Configuration

Number E Jumper or Strap = Normal Operating Configuration

| 5704 | 2650k Clock Jumper | Junper across pins 1 and 2
J3014 3 Forced Diagnostic Jumper | Jumper across pins 2 and 3
w3068 E Mapping/Write Protect Strap ! No change in original strapping
J1051 } CPU Float Jumper | Jumper across pins 2 and 3
W7400 } Line Grounding Strap | No change in original strapping
w2098 3 Direct Interrupt Strap No change in original strapping
w2017 g Bootstrap Limiting Strap : No change in original strapping
w1306 ; High-Speed Interface Strap No change in original strapping
w1308 ; Stop Bit Select Strap ! No change in original strapping
w1309 3 Parity Inhibit Strap i No change in original strapping
W1304 % Even/0dd Parity Strap E No change in original strapping
51100 | The Diagnostics Node Switch | Set the six switches to ON

| I

2650A-1 CLOCK JUMPER

J5704 is the 2650A Clock Jumper. This two-position jumper selects either a 2
MHz System Clock or a 1.25 MHz System Clock. Pins 1 and 2 select 2 MHz.
Pins 2 and 3 select 1.25 MHz. For normal operation, place the jumper across

pins 1 and 2.

FORCED DIAGNOSTIC JUMPER

J3014 is the Forced Diagnostic Jumper. This two-position jumper forces the
Diagnostic ROM on the bus, or allows software to select the diagnostics or
boot ROMs. Pins 1 and 2 select only the Diagnostic ROM. Pins 2 and 3 select
the Diagnostic or Boot ROMs. For normal operation, place the jumper across
pins 2 and 3.
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MAPPING/WRITE PROTECT STRAP

W3068 is the Mapping/Write Protect Strap. This two-position strap enables
the Mapping/Write Protect function during normal operation. If the run
between pins 2 and 3 is cut and a strap is placed between pins 1 and 2, the

Mapping/Write Protect function is disabled.

CPU FLOAT JUMPER

J1051 is the CPU Float Jumper. This two-position jumper determines the state
of the CPU READ(L) signal. If CPU READ(L) is high, the 2650A-1 can write to
the system data bus. If CPU READ(L) is low, the 2650A-1 can read the system
data bus. Pins 1 and 2 select a high on CPU READ(L). Pins 2 and 3 select a
low on CPU READ(L). For normal operation, place the jumper across pins 2 and
3.

LINE GROUNDING STRAP

W7400 is the Line Grounding Strap. This two-position strap grounds P1-56 (a
Main Interconnect board line) during normal operation.

DIRECT/INDIRECT INTERRUPT STRAP

W2098 is the Direct/Indirect Interrupt Strap. This two-position strap
provides indirect addressing of interrupts during normal operation. If the
run is cut between pins 1 and 2 and a strap placed between pins 2 and 3,
direct addressing is selected.

BOOTSTRAP LIMITING STRAP

W2017 is the Bootstrap Limiting Strap. This two-position strap selects a
2K~-byte address space within the Boot ROM during normal operation. If the
run is cut between pins 1 and 2 and a strap is soldered between pins 2 and 3,
only 1K-bytes of the Boot ROM is selected.

HIGH-SPEED INTERFACE STRAP

W1306 is the High-Speed Interface Strap. This single-position strap selects

an 8-bit data character length during normal operation. If a strap is
soldered across this position, a 7-bit data character length is selected.
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STOP BIT SELECT STRAP

W1308 is the Stop Bit Select Strap. This single-position cuttable run
selects one stop bit during normal operation. If the run at this position is
cut, two stop bits are selected.

PARITY INHIBIT STRAP

W1309 is the Parity Inhibit Strap. This single-position cuttable run enables
parity generation and checking during normal operation. If the run at this
position is cut, the parity generation and checking function is disabled.

EVEN/ODD PARITY STRAP

W1304 is the Even/0dd Parity Strap. This single-position strap selects even
parity bits during normal operation. If a strap is soldered across this
position and W1309 has not been cut, odd parity bits are selected.

DIAGNOSTIC MODE SWITCH

S1100 is the Diagnostic Mode Switch. This 6-position DIP switch is wused to
select the mode of ROM-based Diagnostics. For information on the function of
this switch, refer to Section 3, the ROM-Based Diagnostics section. Each of
the six positions on this switch should be set to a logic zero (set switch
positions to ON or CLOSED) during normal operation.

DIAGNOSTIC LEDS

These IEDs are lighted during the running of ROM-Based Diagnostics. They
indicate which test is in progress and if an error is detected, an error code
is displayed on the IEDs.
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EMULATOR CONTROLLER BOARD CONFIGURATION

Figure 2-4 shows the 1locations of Jumpers and straps on +the Emulator
Controller board and the type of connector at each location. There are five
jumpers and five straps on the Emulator Controller board. Table 2-3 1lists
the configuration required for normal operation.
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w1111
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J3073
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W4153 W4163 W4165
J4093 '
Jaoss g B ©
- > OHo] GHT-= > BHO)
B
@
J5177
W5097 [ o=
ﬁi =
11 ) []
2974-23

Fig. 2-4. Emulator Controller Board.
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Table 2-3
Emulator Controller Board Normal Operating Configuration

J1183 Front Panel Hold Jumper Jumper across pins 2 and 3

Extended Address Strap No change in original strapping

w5097 Line Grounding Strap No change in original strapping

J4083 BP1 Extended Address Jumper ; Jumper across pins 1 and 2

J4093 BP2 Extended Address Jumper | Jumper across pins 1 and 2

JI5NTT SVC Detection Jumper Jumper across pins {1 and 2
[
J3073 E Direct Interrupt Jumper Jumper across pins 2 and 3
|
W4153 | Immediate Interrupt Strap No change in original strapping

W4163 Forced Jump Option Strap No change in original strapping

W4165 | Forced Jump Option Strap No change in original strapping

FRONT PANEL HOLD JUMPER

J1183 is the Front Panel Hold Jumper. This two-position Jjumper enables or
disables the front panel circuitry. Pins 1 and 2 enable the front panel
circuitry. Pins 2 and 3 disable the front panel circuitry. For normal
operation, place the jumper across pins 2 and 3.

EXTENDED ADDRESS STRAP

W1111 is the Extended Address Strap. This two-position strap enables the
extended address function during normal operation. If the cuttable rumn
between pins 1 and 2 is cut and a strap is soldered between pins 2 and 3, the
extended address enable 1line 1is connected +to a pull-up resistor and the
extended address function is disabled.

LINE GROUNDING STRAP

W5097 is the Line Grounding Strap. This single-position cuttable run grounds
P1-56 (a Main Interconnect board line) during normal operation. If the run
at this position is cut, P1-56 will no longer be grounded.
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BP1 EXTENDED ADDRESS JUMPER

J4083 is the BP1 Extended Address Jumper. This two-position Jumper enables
or disables the breakpoint 1 extended address function. Pins 1 and 2 enable
the function. Pins 2 and 3 disable +the function. For normal operation,
place the jumper across pins 1 and 2.

BP2 EXTENDED ADDRESS JUMPER

J40935 is the BP2 Extended Address Jumper. This two-position Jumper enables
or disables the breakpoint 2 extended address function. Pins 1 and 2 enable
the function. Pins 2 and 3 disable the function.For normal operation, place
the jumper across pins 1 and 2.

SVC DETECTION JUMPER

J5177 is the SVC Detection Jumper. This two-position Jjumper selects SVC
Detection support for modes O, 1, and 2, or it selects SVC Detection support
for mode O only. Pins 1 and 2 select support for all modes. Pins 2 and 3
select support for only mode O. For normal operation, place the Jjumper
across pins 1 and 2.

DIRECT/INDIRECT INTERRUPT JUMPER

J3073% is the Direct/Indirect Interrupt Jumper. This two-position jumper
selects either direct or indirect addressing of interrupts. Pins 1 and 2
select direct addressing of interrupts. Pins 2 and 3 select indirect
addressing of interrupts. For normal operation, place the jumper across pins
2 and 3.

IMMEDIATE INTERRUPT OPTION STRAP

W4153% is the Immediate Interrupt Option Strap. This two position strap
supports the current configuration of a single immediate interrupt and
provides a method to incorporate an additional immediate interrupt if needed.
If +the cuttable run Dbetween pins 1 and 2 is cut and a strap is soldered
between pins 2 and 3, INT 31 FF(H) is NORed with +the current immediate
interrupt at U4150.

FORCED JUMP OPTION STRAPS

W4163 and W4165 are the Forced Jump Option Straps. Future requirements to
provide a forced Jjump capability to interrupts 30 and/or 31 can be met by
cutting the run between pins 1 and 2 and soldering a strap between pins 2 and
3) for each strap.
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SYSTEM RAM BOARD CONFIGURATION

Figure 2-5 shows the location of the two jumpers and eight LEDs on the System
RAM Yboard. Table 2-4 1lists the jumper configuration required for normal
operation.

LEDs

[ G
0] w4151
©

J6140

!
@mED

2976-168

Fig. 2-5. System RAM Board.

Table 24
System RAM Board Normal Operating Configuration

Number % Jumper or Strap | Normal Operating Configuration
_____________________________________ e
________ |S=============s==s=======s==s==== |s====s========s==================

J6140 |  Test Jumper | Jumper across pins 1 and 2
———————— F o e e e e e e e e e e e e e e e e

w4151 5 Developmental Strap E No change in original strapping

] |
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TEST JUMPER

J6140 is the Test Jumper. This two-position jumper determines the Dboard's
response to the CMEM(H) line. When the jumper is on pins 1 and 2, the board
is used as System Memory whenever the CMEM(H) line goes low. For special
applications +this Jjumper can be placed on pins 2 and 3 and the board now
functions as a Program Memory board. In this configuration diagnostics that
test various program memory functions can be conducted on the board when the
CMEM(H) line goes high. When testing the board using diagnostics, the board
can be physically located +to either the System or Program sections of the
Main Interconnect board. For normal operations retain the jumper across pins
1 and 2 and the board in the System section.

DEVELOPMENTAL STRAP

W4151 is a strap that may be used for special developmental requirements.
The strapped position permits MSTR RUN(L) and OPREQ(L) to control the timing
of the board. If the cuttable run between pins 2 and 3 is cut and the strap
is soldered ©between pins 1 and 2, MSTR RUN(L) is removed from the board.
This position is for special developmental requirements.

DIAGNOSTIC LEDS

Five of these eight LEDs are turned off or on during the running of Power-Up
Diagnostic Tests. They indicate which test is in progress and if an error is
detected, an error code is displayed on the LEDs. These LEDs are used in
conjunction with +the LEDs on the System Controller board. The other three
LEDs monitor the status of the lower three bits from the data byte of I/0
port address D2.

LANGUAGE PROCESSOR BOARD CONFIGURATION

Figure 2-6 shows the location of the one jumper and one strap on the Language
Processor Dboard and the type of connector at each location. Table 2-5 lists
the configuration required for normal operation.
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A}
BT J4029

J4050

2974-24

Fig. 2-6. Language Processor Board.

Table 2-5
Language Processor Board Normal Operating Configuration

Number } Jumper or Strap } Normal Operating Configuration
J4050 5 Line Grounding Strap i No change in original strapping
| I
J4029 5 Slow/Fast Clock Jumper E Jumper across pins 2 and 3
i ]
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LINE GROUNDING STRAP

J4050 is the Line Grounding Strap. This single-position cuttable run grounds
P1-56 (a Main Interconnect board line) during normal operation. If the run
at this position is cut, P1-56 will no longer be grounded.

SLOW/FAST CLOCK JUMPER

J4029 is the Slow/Fast Clock Jumper. This two-position jumper selects one of

two clock speeds for the Z80 Microprocessor. Pins 1 and 2 select a 2.5 MHz
clock. Pins 2 and 3 select a 4 MHz clock. For normal operation, place the
jumper across pins 2 and 3.
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PROGRAM MEMORY BOARD CONFIGURATION

Figure 2-7 shows the locations of the jumpers, straps, and switch on the
board and the type of connector at each location. There are four jumpers and
two straps on the Program Memory board. In addition, a DIP switch (S7170) is
used to select the extended addressing function. Table 2-6 lists the
configuration required for the normal operation of the Program Memory board.

(@

J5175
-l
> &)
E W5011 J6175 @
© L dC
B
J6179 [g
=@

§$7170

‘—l W7080 I'_I J7171 =[G (g

2974-25

Fig. 2-7. Program Memory Board.
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Table 2-6
Program Memory Board Normal Operating Configuration

Number | Jumper or Strap | Normal Operating Configuration
"J6179 | Progran/Systen Memory Jumper| Jumper across pins | and 2
Je175 Low/High Memory Jumper See description that follows
J7m Extended Bank Jumper Jumper across pins 1 and 2

See description that follows

w5011 Delayed Read strap No change in original strapping (a)
w7080 Line Grounding Strap No change in original strapping
ST170 | Extended Memory DIP Switch See description that follows

!
i
I
\
I
|
|
I
!

J5175 | Memory Relocation Jumper
|
|
|
i
I
|
1
|
|
|
|
|
i
I

(a) Unless specified in the Emulator Processor Installation Manual.

PROGRAM/SYSTEM MEMORY JUMPER

J6179 is the Program/System Memory Jumper. This two-position  jumper
determines whether +the board is wused as Program Memory or under special
applications as System Memory. Pins 1 and 2 select Program Memory. Pins 2
and 3 select a special System Memory configuration. The 8550 operating
system, D0S/50, prohibits using the Program Memory board as System Memory.
Therefore, for normal operations retain the Jjumper across pins 1 and 2.

LOW/HIGH BOARD JUMPER

J6175 is the Low/High Board Jumper. This two-position Jjumper determines
whether +the board will be used as low memory (addresses O to 32K) or high
memory (addresses 32K to 64K). Note that although low memory exists for both
System and Program Memory, high memory exists only for Program Memory. Pins
1 and 2 select high memory. Pins 2 and 3 select low memory.

EXTENDED BANK JUMPER

J7171 is the Extended Bank Jumper. This two-position jumper enables or
disables the extended bank comparator function. Pins 1 and 2 enable this
function. Pins 2 and 3 disable the function. For normal operation, place
the jumper across pins 1 and 2.
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MEMORY RELOCATION JUMPER

J5175 is the Memory Relocation Jumper. This two-position jumper enables or
disables the memory relocation function. Pins 1 and 2 enable the function.
Pins 2 and 3 disable the function. For System Memory normal operation with
one memory board installed, place the Jjumper across pins 1 and 2. For
Program Memory normal operation with one memory board installed, place the
jumper across pins 1 and 2. When two Program Memory boards are installed,
place the jumpers on both boards across pins 2 and 3.

DELAYED READ STRAP

W5011 is the Delayed Read Strap. If the cuttable run between pins 1 and 2 is
cut and a strap soldered between pins 2 and 3, the READ ENBL(L) signal will
no longer be delayed. This signal is delayed during normal operation.

LINE GROUNDING STRAP

W7080 is the Line Grounding Strap. This single-position cuttable run grounds
P1-56 during normal operation. If the run at this position is cut, P1-56
will no longer be grounded.

EXTENDED MEMORY DIP SWITCH

S7170 is the Extended Memory DIP switch. This 8-bit DIP switch works in
conjunction with the Low/High Jumper to allocate extended memory. Unless a

particular setting for an option is indicated within that option's
Installation Manual, all switches should be in the ON or CLOSED position.

COMMUNICATIONS INTERFACE BOARD CONFIGURATION

Figure 2-8 shows the locations of jumpers on the Communications Interface
board and the type of connector at each location. There are three jumpers on
the Communications Interface Dboard. Table 2-7 1lists +the configuration
required for normal operation.
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) 1
EaE @ Bl
J3 J2 J1

2974-26

Fig. 2-8. Communications Interface Board.

Table 2-7
Communications Interface Board Normal Operating Configuration

Number Jumper or Strap | Normal Operating Configuration
__—J1 E RS-Q;;—C Multipi;;;;—ga;;;;—gcg;;per ;;;;;s pins 2 ;;; 3
J2 3 RS-2%32-C Multiplexer Jumper E Jumper across pins 2 and 3
J3 3 External Baud Rate Jumper i Jumper across pins 1 and 2
I I

RS-232-C CONTROL LINE MULTIPLEXER JUMPER (J102)

J1 (located on the Communications Interface board) is the RS-23%32-C Control
Tine Multiplexer Jumper for jack J102 (located on the rear panel). This
two-position jumper selects the RTS(H) signal or ground as a control signal
for J102. Pins 1 and 2 select the RTS(H) signal. Pins 2 and 3 select
ground. For normal operation, place the jumper across pins 2 and 3.
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RS-232-C CONTROL LINE MULTIPLEXER JUMPER (J101)

gg (located on the Communications Interface board) is the RS-23%2 Control Line
Multiplexer Jumper for Jjack J101 (located on the rear panel). This
two-position jumper selects the CTS(H) signal or ground as a control signal
for J101. Pins 1 and 2 select the CTS(H) signal. Pins 2 and 3 select
ground. For normal operation, place the jumper across pins 2 and 3.

EXTERNAL BAUD CLOCK JUMPER

J3 (located on the Communications Interface board) is the External Baud Clock
Jumper. This two-position jumper selects the 110 baud rate or an external
baud rate clock. Pins 1 and 2 select a signal from the 110 baud rate
generator. Pins 2 and 3 disconnect the line from the 110 baud rate generator
and select an external signal as the baud rate. For normal operation, place
the jumper across pins 1 and 2.

INSTALLING A CIRCUIT BOARD

To install a circuit board in the 8301, perform the following procedure:
1. Verify that power to the 8301 is OFF.

2. Remove the 8301 top cover, according to the procedure given
earlier in this section.

3. While facing the front of the 8301, grasp the ejector levers at
the upper edges of the circuit board. Align the circuit board
with a socket of the Main Interconnect board, so that the
board's component side faces left, as you face the instrument's
front panel.

4. Slide the circuit board downward, within a vertical guide, until
it reaches the Main Interconnect Board socket. Then, press down
firmly and evenly on the upper edges of the circuit board until
it snaps into place.

CONNECTING A PROTOTYPE CONTROL PROBE

The procedure for installing an optional Prototype Control Probe is not
included in this manual. Refer to the Installation manual that describes
your Prototype Control Probe for details on installing that option.
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REPLACING THE TOP COVER

The top cover of the 8301 is replaced in the following manner:

1. From the rear panel, slide the top cover into the two grooves
along the top edges of the instrument.

2. Continue to insert +the +top cover into the grooves, until the
right-angle flange at its rear edge is flush with the rear panel
of the 8301 chassis.

3. Place a cover retainer at each upper rear corner of the 8301,
covering the right-angle flange of the top cover.

4. Thread the two screws (removed with the top cover) through the
cover retainers and tighten both screws.

REAR PANEL CONNECTORS

The 8301 rear panel is shown in Fig. 2-9. The connectors shown in Fig. 2-9
are briefly described in the following paragraphs. The I/0 port
characteristics, which describe the peripheral interface requirements for
each rear panel connector, are contained in Section 6, Specifications, of
this manual.
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2974-12
Fig. 2-9. 8301 Rear Panel.
HIGH-SPEED SERIAL INTERFACE PORT
J100 is the High-Speed Serial Interface (HSI) Port. The HSI Port is a

modified RS-422
data storage unit

@ AUG 1981

compatible
such as a DMU.

serial interface designed to communicate with a

This port will operate only at 153.6k baud.
Table 2-8 illustrates the pin configuration of J100.
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Table 2-8
HSI Port -- J100 Pin Configuration

Pin Number l Function
> )
3 § RX (-)
4 ; RTS(+)

5 o)
6---9 Not used
10 , RTS(-)

K TX (+)

12 RX (+)

13 DTR(-)
14---19 Not used
20 i DTR(+)
21--=24 Not used
25 cts(-)

REMOTE PORT

J101 and J102 form the Remote Port. This port is designed +to be wused +to
interface the 8301 with a telephone modemn. Both +the male and female
connectors of this port are RS-232-C compatible. The  Remote Port has two
switches associated with it. One switch selects the baud rate (refer to Fig.
2-10). A second switch selects one of four operating modes (refer +to Table
2-9). Table 2-10 lists the pin configuration for connectors J101 and J102.
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9600
4800
2400

1200

600

300

150

110

2976-4

Fig. 2-10.

Switch Selectable Baud Rates.

Table 2-9
Remote Port Modes

Switch
Setting

l No Control

| DTE with CTS control
| DTE with DSR control
! DCE with control
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Table 2-10
Pin Configuration for RS-232-C Compatible Ports

| |
Pin No. | TmmTmTToTommm T s s oo } --------------- 3 ————————————————
i J101 i J102 i J103 i J104
: 25-Pin Male :25—Pin Female{ 25-Pin Female ! 25-Pin Female
0} smela | smield | Shield |  Shield
2 E TX g TX TX { TX
3 ; RX g RX RX RX
4 E RTS i RTS : RTS ! RTS
5 CTS ; CTS ! CTS | CTS
6 DSR DSR DSR DSR
7 : Logic Ground i Logic Ground ! Logic Ground Logic Ground
8 DCD ! DCD DCD DCD
9---16 Not used Not used Not used Not used
17 Not used : Not used EXT CIK ! Not used
18,19 Not used ! Not used Not used i Not used
20 DTR DTR { DTR E DTR
21-=--25 | Not used : Not used Not used i Not used
I I i

AUXILIARY PORT

J103 is the Auxiliary Port. This port provides communications to and from
auxiliary equipment, such as a 1line printer. The Auxiliary Port is an
RS-232-C compatible port with a switch-selectable baud rate. In addition, a
Jjumper-selectable external baud rate is also available on pin 17 of J103. To
select this external baud rate, refer to the External Baud Clock Jumper in
the description of +the Communications Interface Board, earlier in this
section. The pin configuration for the Auxiliary Port is 1listed in Table
2-10. TFigure 2-10 shows the baud rate switch settings.
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SYSTEM TERMINAL PORT

J104 is the Terminal Port. This RS-232-C compatible port provides a
communications interface Dbetween the 8301 and the system terminal. The pin
configuration for the Terminal Port is listed in Table 2-10. Figure 2-10
shows the baud rate switch settings.

STORAGE AND RESHIPPING

When a precision electronic instrument, such as the 8301, is to be placed in
storage or reshipped, it's best to repack it as it was originally shipped
from the factory. For this reason, be sure to save the carton and packing
material in which your equipment was shipped. To repack the 8301, simply
follow the unpacking instructions in reverse order. The following paragraphs
describe further considerations that must be made when storing or reshipping
an 8301.

STORAGE
Observe the following considerations whenever you place the 8301 in storage:
® Provide adequate protection from dust.
¢ Do not exceed the humidity or temperature 1limitations of the
instrument, as outlined in the Specifications, Section 6 of this

manual .

e Store the carton upright. Do not compress the carton or stack heavy
objects upon it.

RESHIPPING

If the unit must be shipped to the factory or service center, the following
steps should be taken:

e Note the serial number of the unit on the back panel and any other
relevant numbers or symbols needed for identification. (This
information is required for fault notification correspondence, which
should be sent separately.)

® Wrap the wnit in durable waterproof material such as  heavy
polyethylene, and tape securely. This step should be carried out
only in a dry atmosphere, and with the unit cool to the touch.

e Pack the unit in a sturdy box (heavy cardboard is acceptable for
land shipments), lined with three inches (76 mm) of medium density
foam or expanded polystyrene.

¢ Cables, adapters, and other accessories should be wrapped separately
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2-30

and attached by tape to the inner liner at a break in the foam, or
taped to a separate platform mounted above the foam or polystyrene
(as wused in the original shipping). In the latter case, a sheet of
one inch (25 mm) minimum thick foam should be taped above the cable

package.

Seal the carton with reinforced packaging tape and didentify the
sender, the unit number, and the serial number on the outside of the
carton.

Notify the factory or your sales representative of your intent to

ship the instrument, and await their acknowledgement, before you do
ship an 8301.
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Section 3

POWER-UP DIAGNOSTICS

INTRODUCTION

This section covers the self-testing (power-up) diagnostics tests that are
conducted within the 8301. These tests are completed prior to booting the
operating system from the Data Management Unit (omMu). The diagnostics are
contained in a 32k (4K x 8) PROM (type 2732) device. The power-up
diagnostics provide the following features:

o Power-up tests are run automatically during power-up or restart
conditions. These tests are sequentially executed. The tests
verify that circuitry within the 8301 hardware that is required to
boot and transfer the operating system off the disc in the DMU into
the 8301 system memory. If the 8301 fails any power-up test, the
test is suspended and branches to +the Critical Function Monitor
(CFM) routine. An error code is displayed on either the System
Terminal or on the 8301 LEDs (a set of five IEDs on the System
Controller board, one LED on the Front Control Panel and a set of
five ILEDs on the System RAM board).

e The Critical Function Monitor (CFM) is a set of test routines and
commands used to perform additional tests to determine the probable
cause of a power-up failure. A limited set of user commands may be
entered from the System Terminal. Switch-selectable options also
increase the capabilities of the CFM.

At the time of this printing, there are two versions of +the power-up ROM.
The version in your 8301 is readily identified by two methods:

1. The 8301 Boot message is followed by a version number. The
original version displays the following message:

8301 BOOT Vi.x

The second version displays the following message:

8301 BOOT V2.x
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NOTE

The "V1 or V2" in the display designates the version

" ”

number and the ".x" designates the revision number.

2. The power-up and boot ROMs are part numbered as follows:

Original Version
160-0728-00 BOOT
160-0802-00 DIAG

Second Version
160-0728-01 BOOT
160-0802-01 DIAG

The Critical Function Monitor (CFM) is (with few exceptions) identical in
both versions of the power-up ROM. Therefore, this section is divided into
three parts. Each part containing the following information:

Part 1 This part describes the power-up tests for the original version
(V1.x) of the diagnostic ROM.

Part 2 This part describes the power-up tests for the second version
(V2.x) of the diagnostic ROM.

Part 3 This part describes the functions and use of the Critical Function
Monitor (CFM).

If you have the original version of the power-up ROM, Parts 1 and 3 in this

section apply. If you have the second version of the power-up ROM, Parts 2
and 3 in this section apply.
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PART 1---VERSION V1.X

The power-up tests for the original version of the diagnostic ROM are
described in the following paragraphs.

Figure 3-1 shows the memory map for the power-up tests and work areas that
are required in system memory. Note that the specific address locations of
the power-up tests and CFM are not shown within the ROM. When a new version
of +the ROM is assembled, the various routines could be assigned different
locations within the ROM.

0000-

Test Controller,
Power-up Tests,
Diagnostic ROM and Critical Func-
tion Monitor (CFM)
contained in
Diagnostic ROM

OFFF- /
1000-

Power-up Tests
Work Area (RAM)

142C-

CFM Work Area (RAM) | 1142D

-14C7

2976-5

Fig. 3-1 System Memory diagnostic address space.

MODE SWITCH

During power-up or restart conditions the 8301 can be configured for several
modes of operation, depending on the settings of the mode selector switch.
The mode selector switch is a 6-position DIP switch located in the upper
center portion of +the System Controller board. Figure 3-2 illustrates the
two types of DIP switches that may be used. Each switch position can be set
to either OFF (Open) or ON (Closed). Figure 3-3 is a top view of the board.
This figure shows the switch position numbers.
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ol 23456 & ON M
T Most Significant
Bit ———— =10 3
Color—Blue E
Switch action—Slide
Power-Up
E ? Diagnostic
LEDs
CLOSED Eo:
1 2 3 4 5 6 L Sianifi
o BB BB B B?tast ignificant o) )
S ol o Bl Bl g — =
«——OPEN —»
Color—Red
Switch action—Rocker
2976-6
Position
No. 6 —
Fig. 3-2. 6-Position DIP switch C
(two types). C
O
Position E System
No. 1 ——=[ /Controller
Mode
Switch
S1100
2976-169

Fig. 3-3. Mode selector switch
and power-up LED.

SWITCH-SELECTABLE OPTIONS

Figure 3-4 is a modified decision tree diagram showing various options that
are available by changing the mode selector switch positions. This decision
tree will be referred to often in the following paragraphs. There are two

main branches in the decision tree: the normal (boot) branch and the CFM (no
boot) branch.

The mode switch positions determine the options selected. Note in Fig. 34

that position 6 is read first. This position accesses the two main operating
modes: normal and CFM.
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Normal Mode

The normal (boot) operating mode is selected when the 8301 1is operating
properly (no failure indicated during power-up tests) and you want to boot
the operating system from the Data Management Unit (DMU). When this mode is
selected, the following options are available:

1. Power-up diagnostics can be run or bypassed.

2. Selection of interface port or booting from Manufacturing Test
Unit. (Manufacturing Test Unit position is wused for factory
testing only.)

3. The interface port to +the DMA controller is the High-speed
Serial Interface (HSI) port.
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2976-7A
6 LEGEND:
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5
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o
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o
From Normal TEST DESIG *
Operating System
(Default Mode) 2650 CPU Test 000
Chart A Chart B Checksum Test 001
SYSTEM PORTS & TEST 1/0 PORTS ECHO PORTS System Memory Test 010
PORT DESIG * PORT DESIG * Interval Timer Test 011
System Terminal 00 No Echo Port 0o Bank Switch Test 100
Auxiliary 01 Auxiliary 01 DMA Test 101
Remote 10 Remote 10 .
Designation indicates switch positions
HSI/DMU 11 HSI/DMU 11 from left to right as shown in this figure.
Fig. 3-4.

Mode switch decision tree (Version Vi.x).
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For normal operating conditions the mode switch positions are set to "O", as
shown in Table 3-1.

Table -1
Mode Switch Settings for Normal Operating Mode
(Version V1.x)

normal (boot) mode
boot normal operating
system from DMU

0 (ON or Closed)

Switch | |
Position i Setting i Selected Option

6 i O (ON or Closed) | normal mode (boot)

5 i O (ON or Closed) | run power-up tests

4 | O (ON or Closed) | select interface port

3 i O (ON or Closed) | HSI port selected

2 E 0 (ON or Closed) ; switch is not used during
| |
i i
i i
| i
l |
i i

CFM Mode
The CFM operating mode is selected by either of the following methods:

1. During normal operations, if one of the power-up tests fails, an
error code is displayed on the System Terminal or LEDs and the
power-up test Dbranches to the CFM. In this mode, the CFM is
preconfigured to use the System Terminal as the system port with
no echo port. This means that CFM user commands can be entered
and displayed on the System Terminal.

2. The other method of selecting the CFM is to set the mode switch
position 6 to " " (OFF or Open). This method fully utilizes the
capabilities of the CFM. The CFM user commands can be entered
and displayed on a choice of peripherals. It also permits the
selection of either CFM normal mode, Test Mode 1, or Test Mode
2. Refer to Fig. 3-4.

Additional information on using the CFM operating mode is included 1later in
Part 3 of this section.

POWER-UP/RESTART SEQUENCE
The power-up/restart sequence of Version Vi.x for the 8301 is shown in the
accompanying flow diagram, Fig. 3-5. The following steps describe this

sequence. (Refer also to Fig. 3-4.)

1. The boot ROM reads mode switch position 6.
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2.

If switch position 6 is set to "1" (OFF or Open), the CFM mode is
selected; mode switches 5, 4, 3, 2, and | are read to determine the mode
of operation and the tests to be performed by the CFN. If switch
position 6 is set to "0" (ON or Closed), the normal operating mode is
selected and switch position 5 is read.

If switch position 5 is set to "1", the boot ROM is selected; the
power-up tests are bypassed, and switch position 4 is read. If switch
position 5 is set to "O", the power-up diagnostics are selected and
executed. If the power-up tests fail, the Test Controller Dbranches to
the CFM for further analysis and troubleshooting. An error code is also
displayed on the LEDs or the System Terminal. If the power-up tests are
passed, switch position 6 is read again to verify that the switch has
not been changed. If switch position 6 has been changed to "1", the CFM
branch is selected (as in step 2 above). If switch position 6 is still
"0", the boot ROM is selected and mode switch position 4 is read.

If switch position 4 is set to "1", the Manufacturing Test Unit is
selected for boot-up operations. If this switch is set to "0", mode
switch position 3 1s read to determine interface port selection. The
Manufacturing Test Unit is used during manufacturing only.

If switch position 3 is set to "O", +the HSI port is selected for
booting. Switch position 1 is then read to determine  booting
procedures.

If this switch is set to "O", the 8301 boots the normal operating system

from the DMU. The interactive boot mode can specify an alternative boot
source.
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1
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Fig. 3-5.
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POWER-UP TESTS

The first eight power-up tests are executed out of the diagnostic ROM.
During the eighth power-up test, the ninth and tenth power-up tests are
loaded into RAM (system memory). The last two tests are executed from RAM.
Therefore, allowing the RAM area that is occupied by ROM addresses (0---4K)
to be tested.

Once the power-up test sequence 1is started, the +tests are sequentially
executed unless an error is encountered during any of the tests.

MESSAGE AND ERROR CODES

There are two types of codes displayed: message codes and error codes.
Message codes are only displayed on the LEDs at the start of each power-up
test. Error codes are displayed on either the LEDs or the System Terminal,
depending on the type of error and where it occurred during the execution of
the tests.

The LEDs are located on the System Controller board (refer to Fig. 3-3) with
the most significant LED on the left as viewed from the component side of the
board. The error codes displayed on the LEDs are shown in the following
tables with the most significant LED in the left column. A "O" in the error
code indicates the LED is not 1lit and a "1" indicates the LED is 1lit.

NOTE

The LEDs on the System RAM board are not used in the Version V1.x
power-up tests described here in Part 1. Disregard these LEDs.

Error codes displayed on the System Terminal appear as a register dump of the
system processor. The error code is displayed in register, RO. This will be
defined in greater detail later in this section.

Message Codes

Before each power-up test is executed a message code is sent to the
diagnostic LEDs. This message code indicates which test is being executed.
If an error code is written to the LEDs during the execution of any power-up
test, +the 1initial message code is replaced by the error code. However, if
the error code is displayed on the System Terminal, the initial message code
written +to +the LEDs at the start of the test is retained in the LEDs. This
message code will verify, in addition to the error code displayed on the
System Terminal, which power-up test has failed.

Table 3-2 shows the message codes written to the LEDs at the start of each
test. (A "1" indicates the ILED is lit and "O" indicates the LED is not lit.)
Note that the code for the first nine tests is the complement of the test
number. During +the 1last two test, the message code is sent to the LEDs at
the beginning and middle of the power-up tests.
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Error Codes

When an error is detected during execution of the power-up tests, the test
routine transfers control to the error handler routine. This routine checks
the error code contained in register RO and determines whether to display it
on the diagnostic LEDs or to transfer control to the Critical Function
Monitor (CFM) for display on the System Terminal. The error codes written to
the LEDs indicate that the memory used by the power-up test is not accessible
to the test. These memory error codes are shown in Table 3-3.

Table 3-2
Starting Message Codes for Each Power-Up Test

Power-Up | | Front Panel |Message Code to
Test No. a Title of Test E LED !Diagnostic LEDs
01 ! Initialization 1 b1 1 1 1 0

02 | Instruction Set Test 1 1 : 1 1 1 0 1

03 Diagnostic ROM Checksum Test | 1 1 1 1 0 0

04 | System Memory Test (4K---32K) 1 P11 0 1 1

05 | Interval Timer Test 1 1 1 0 1 0

06 | Bank Switch Test 1 1 1 0 0 1

07 DMA Test | 1 1 1 0 0 O

08 RAM-Based Test Loader l 1 b1 0 1 1 1
09,0A | System Memory Test (0---4K) | 1 i1 01 1 0

} ! 1 1 0 1 0 1

OB,0C | Boot ROM Checksum Test } 1 1 01 0 O

} | 1 i1 0 0 1 1

0D 5 Branches to Boot ROM a 1 E 1 0 0 1 0

I | |

LED No. 5 is shown as the leftmost bit and
LED No. 1 as the rightmost bit.

Table 3-3
Memory Error Codes to LEDs

} Memory } Power-Up
Title of Memory Error a Error Code i Test No.
System Memory Address Error 10 0 0 0 O | 4
RAM-Based Test Loader Memory Error 10 0 0 0 1 | 8
Diagnostic ROM Checksum Memory Error } O 0 0 1 O ! 3
Bank Switch Memory Error lo 0o 0 1 1| 6
Interrupt Handler Memory Error 10 0 1 0 0| 5
DMA Memory Error i O 01 0 1 5 7
I i

LED No. 5 is shown as the leftmost bit and
LED No. 1 as the rightmost bit.
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The error codes that are passed to the CFM for display on the System Terminal
are displayed in register RO. This is the first register in the display of
the system processor's register dump. The register dump of all nine
registers is displayed on the System Terminal as follows:

RO=XX XX XX XX XX XX XX XX XX

Where "XX" is the hexadecimal value of each register displayed in successive
order as follows:

RO R1 R2 R3 R4 R5 R6 PSU PSL

The CFM sends the error codes to all RS-232-C ports. Table 3-4 shows the
error and error codes that are associated with each power-up test.

Table 3-4
Error Codes for Power-Up Tests

} l Power-Up
Title of Error E Error Code a Test No.

____________________________________ | c=zz=z===ss= |sss===ss=2=
Instruction Set Test Error | 04 | 2
(Not assigned) | 05 |
DMA Register Stuck Type Error : 06 I 7
(Not assigned) } o7 i
DMA Logic Error- i 08 i 7
Unexpected Interrupt Error¥* | 09 :
Interrupted Interval Timer Error : OA : 5
Non-Interrupted Interval Timer Error| 0B i 5
Bank Switch Logic Error ! oc | 6
System Memory Error (32K---4K) l 0D ! 4
System Memory Error (4K---32K) ! OE ! 4
Diagnostic ROM Checksum Error l OF I 3
System Memory Error (4K---0) l 2D ! 9
System Memory Error (0---4K) } 2E { 9
Boot ROM Checksum Error i 2F i 10

I I

* This is a universal error, that could be displayed during
any power-up test if an unexpected interrupt occurred.

Power-Up Tests and Error Codes

Table 3-5 lists the power-up tests and the related error codes for each test.
In addition, Tables 3-3 and 3-4 contain cross references between error codes
and the power-up tests. If an error code is displayed, you can use these
tables to determine which test failed and the power-up test number where that
test is described.
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Table 3-

5

Power-Up Tests and Related Error Codes

l l | System
Power-Up l } LED Memory Terminal
Test No. a Title of Test | Error Code |Error Code
_________ l=z====s==c====ss==s====|zs===== =l= =
1 | Initialization | None l None
2 Instruction Set Test | None ! 04
3 | Diagnostic ROM 00010 OF
Checksum Test
4 System Memory 00000 0D, OE
Test (4K---32K) i
5 Interval Timer Test 00100 | OA, OB
6 Bank Switch Test 00011 oc
7 DMA Test 00101t 06,08
8 | RAM-Based Test Loader 00001 | None
9 | Systen Memory None ! 2D, 2E
| Test (0---4K) |
10 | Boot ROM Checksum Test| None : 2F
| ! |
Note in Table 3-5 +that +the unexpected interrupt error code 09 is not
cross-referenced to any power-up test. This error code may be displayed

during any of the power-up tests if an unwanted interrupt occurs.
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Data
System Line Modem Management
Terminal Printer Unit
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an initial starting reference.

2976-10
Fig. 3-6. 8301 MDU block diagram.
POWER-UP TEST NO. 1
Test
Initialization Test
Function
This test presets the 8301 to ensure that the remaining power-up tests have

This is the only power-up test that does not
provide an error code indication to the LEDs or to the System Terminal.
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Circuit Board Involved

System Controller. (See Fig. 3-6.)

Error Codes Encountered

None.

Description

Reset RS-232 Ports

1. The test writes to the control byte of each RS-232-C I/0 port address
and enables the master reset in each ACIA.

Disable RS-232 Ports

2. The test writes to the control byte of each RS-232-C I/0 port address
and disables the transmitter and receiver in each ACIA.

Disable DMA

3. The test writes to the control byte of I/0 port address 98 (DMA mode set
register) and disables all four DMA channels.

Disable HSI and DMA Interrupts

4. The test writes to the control byte of I/O port address E9 (HSI and DMA
control port) and disables the interrupts to the HSI and DMA devices.

Disable Disc Interrupt and Select Diagnostic ROM

5. The test writes to the control byte of I/O port address EA
(Manufacturing Test control port). The control byte is set to disable
the interrupt to the manufacturing test port and select the Diagnostic
ROM.

Disable Interval Timer Interrupt

6. The test writes to the control byte of I/0 port address EC (interval
timer control port) and disables the interval timer interrupt.
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Select System Memory

T The test writes to the control byte of I/0 port address EE (bank
switching latch) and selects the 16K---32K bank in system memory (Bank
02).

POWER-UP TEST NO. 2

Test

Instruction Set Test.

Function

This test functionally verifies the 2650 instruction set by executing a set
of tests that determine the data integrity of the registers and the correct
execution of +the instruction set. All addressing modes for a given
instruction are also tested. If an error results from an unsuccessful
comparison of expected results to the actual results, an error code is
displayed on the System Terminal in register RO.

Circuit Boards Involved

System Controller, Communications Interface, and System Terminal. (See Fig.
3-6.)

Error Code Encountered

: l Encountered
Error Code | Title E During Steps
____________ R D,
____________ | e===================s=s======= |===============
RO=04 E Instruction set test error i 1 and 2
| |
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Description

Executing 2650 Instructions

1. A combination of tests are executed containing 2650 instructions. The
actual results of these tests are compared to expected or predetermined
values. If an error exists, the error code RO=04 is displayed on the
System Terminal in register RO.

2. Additional tests (as described in step 1) are executed until all
instructions are tested. The 2650 instructions WRTD, REDD, WRTD, and
REDC are not used in the 8301 and are thus not tested. The HALT
instruction is also not tested. If an error exists during the execution

of any instruction, the error code RO=04 1is displayed on the System
Terminal in register RO.

POWER-UP TEST NO. 3

Test

Diagnostic ROM Checksum Test.

Function

This test checks each data byte in the ROM for correctness by using a 16-bit
checksum calculation method. Error codes are displayed on LEDs or on the
System Terminal if any error is detected throughout the test.

Circuit Boards Involved

System Controller, System RAM, Communications Interface, and System Terminal.
(See Fig. 3-6.)

REV A AUG 1981 3-17



Power-Up Diagnostics (Part 1)---8301 MDU Service

Error Codes Encountered

LEDs= 00010

Diagnostic ROM checksum
memory error

RO=0OF Diagnostic ROM checksum error

Description

Load

10

Data Address

The low and high bytes of the Diagnostic ROM starting address are loaded
into system memory. Both bytes are compared to ensure that they were
actually loaded into memory. If an error is detected at either
location, the error code O O O 1 O is displayed on the LEDs.

Checksum Calculations

20

The checksum is contained in the RO (low byte checksum) and R!1 (high
byte checksum) registers of the 2650A-1 microprocessor. The data byte
from each ROM address is added to the low byte checksum (RO). The carry
from the low byte is added to the high byte checksum (R1) and the end
around carry from the high byte is added to the low byte checksum (RO).
A1l bits in the checksum (RO and R1) are rotated one bit to the left,
with the high byte carry again added to RO. The ROM address is then
incremented by one and the calculations continue with the new data byte.
These calculations continue until the contents of ROM address OFFD have
been added to the checksum registers. Before comparing the high and low
byte checksums, the low byte checksum is stored in reglster R3 and the
high byte checksum is retained in register R1.

Compares High Byte Checksum

3.

3-18

The expected high byte checksum is at address OFFE in the Diagnostic
ROM. This expected checksum from address OFFE is loaded into system
memory and compares this checksum with the actual high byte checksum
retained in register R1. If they do not match, the error code RO=0OF is
displayed in RO on the System Terminal.
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Compares Low Byte Checksum

4. The expected low byte checksum is at address OFFF in the Diagnostic ROM.
This expected checksum from address OFFF is loaded into system memory
and compares this checksum with the actual low byte checksum stored in
register R3. If they do not match, the error code RO=OF is displayed in
RO on the System Terminal.

NOTE

If an error code is displayed on the System Terminal, examine
registers R1 (high byte) and R3 (low byte) to determine the actual
checksum.

POWER-UP TEST NO. 4

Test

System Memory Test (4K---32K)

Function

This test verifies the data integrity for memory locations  4K---32K
(1000---7FFF) in system memory during both read and write operations. The
address of each location is also checked for correctness. Error codes are

displayed on ILEDs or on the System Terminal if any error is detected
throughout the test.

Circuit Boards Involved

System Controller, System RAM, Communications Interface, and System Terminal.
(See Fig. 3-6.)
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Error Codes Encountered

! {Encountered
Lmer tede M (urine Stere
LEDs= O O 0O 0 O ; System memory address error g 1
RO=0D g System memory error (32K---4K) g 3
RO=0E ; System memory error (4K---3%2K) ; 4
i |

Description

Load

1.

Starting Address

The starting address (1000) is loaded into system memory. The data
bytes containing the starting address are compared to ensure that the
correct address was actually loaded into memory. If an error is
detected, the error code 0 O O O O is displayed on the LEDs.

Generate Data in Memory (4K---32K)

2.

Data is generated in system memory locations by storing the low byte of
each address in that memory location. The locations are accessed
sequentially. The test starts at memory location 1000 (4K) in system
memory and increments to the top of memory at 7FFF (32K).

Compare Data (32K--4K)

3.

The test starts at the top of system memory (7FFF), reads the data
again, compares it to the lower byte of the address, complements the
data, and stores it back in memory again. This is repeated for each
location down to and including address 1000 (4K). If an error is
detected at any location, the error code RO=0D is displayed on the
System Terminal in register RO.

Compare Data (4K---32K)

4.

%520

The test once again starts at system memory address 1000 (4K) and
increments to the top of system memory at TFFF (BZK). This time the
test reads the data from memory, complements the data, and compares it
to the lower byte of the address for each memory location. If an error
is detected at any location, the error code RO=OF is displayed on the
System Terminal in register RO.

REV A AUG 1981



Power-Up Diagnostics (Part 1)---8301 MDU Service

POWER-UP TEST NO. 5

Test

Interval Timer Test

Function

This test is executed in two parts: non-interrupted and interrupted. The
non-interrupted part verifies that the interval timer does not interrupt the
2650A-1 microprocessor when the interval timer interrupt is disabled. The
interrupted part verifies that the interval timer does interrupt the 2650A-1
microprocessor when the interval timer interrupt is enabled. BError codes are
displayed on LEDs or the System Terminal if any error is detected throughout
the test.

Circuit Boards Involved

System Controller, System RAM, Communications Interface, and System Terminal.
(See Fig. 3-6.)

Error Codes Encountered

| |Encountered
R T )R L B
LEDs= 001 0O ; Interrupt handler memory error i % and 5
RO=0B ; Non-Interrupted interval timer error i 3
RO=0A i Interrupted interval timer error i 5
I |

Description

Non-Interrupted Interval Timer Test
1. The 2650A-1's on-chip interrupt is enabled.

2. The test writes to the control byte of the interval timer I/0 port
address (EC) and disables the interval timer interrupt.
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Non-Interrupted Interval Timer Test (Cont.)

3.

A flag location in system memory is chosen to represent the presence or
absence of an interrupt. Ones are 1loaded into this flag memory
location. It then passes through a delay loop 64K times. After each
pass through the delay loop, the flag memory location is checked to see
if there has been any change to the ones previously loaded in that
location. If an interrupt occurs, zeros are loaded into the flag memory
location. After the zeros are loaded, the memory location is checked to
ensure the zeros are actually loaded. If not, the error code O O 1 OO
is displayed on the LEDs.

When the flag memory location is checked after each pass through the
delay 1loop, no interrupts should have been generated and the memory
location should still be loaded with ones. If the memory location is
not ones, an interrupt has occurred and the error code RO=0OB is
displayed in register RO on the System Terminal.

Interrupted Interval Timer Test

4.

The test writes to the control byte of the interval timer I/0 port
address (EC) and enables the interval timer interrupt.

Ones are again loaded into the flag memory location. It then passes
through the delay 1loop as in step 3. This time, the flag memory
location should be changed on the first interrupt generated. When the
interrupt occurs, =zeros are again loaded into the flag memory location
and the memory location is checked to ensure they are actually 1loaded.
If the zeros are not loaded, a memory error code O O 1 O O occurs and is
displayed on the LEDs.

If the test passes through the delay loop 64K times without an interrupt
being detected, the error code RO=0OA is displayed in register RO on the
System Terminal.

Disable Interval Timer

6.

3-22

The test writes to the control byte of the interval timer I/0 port
address (EC) and disables the interval timer interrupt. This restores
the interval timer to the same conditions as at the start of this
power-up test.
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POWER-UP TEST NO. 6

Test

Bank Switch Test

Function

This test checks the ability of the 2650A-1 microprocessor to address its
upper 16K address space. The 2650A-1 has only 15 address lines, with the
ability to address 32K of address space (0000---7FFF). Bank switching
provides the 2650A-1 with the ability to address up to 64K in both system and
program memories. Bank switching permits 16K blocks of system and program
memory addresses (on even 16K boundaries) to be switched into the 2650A-1s
upper 16K address space (16K---%32K). Bank switching is used whenever the
2650A-1 is addressing above 16K in system memory or addressing any portion of
program memory. This test checks the bank switching of three 16K blocks of
memory: 16K---32K in system memory, O---16K in program memory, and 16K---32K
in program memory.

Circuit Boards Involved

System Controller, System RAM, Program Memory, Communications Interface, and
System Terminal. (See Fig. 3-6.)

Error Codes Encountered

Encountered
Error Code Title During Steps

I I
i i
i I
I I
| |
LEDs= 0 0 O 1 1 ; Bank switch memory error E 1, 2, 3, 4, and 5
I I
RO=0C i ;
i I

NOTE

Refer to Section 5, Functional Procedures No. 5 (Bank Switching)
for a more detailed explanation of how the data bits associated
with I/0 port address EE are set. The data byte associated with
I/0 port address EE determines which memory bank is selected for
bank switching.
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DescriEtion

Zero

1.

Bank

Out Three Memory Banks

The test zeros out the lower 256 bytes of three 16K memory banks:
16K---32K in program memory, O---16K in program memory, and 16K---32K in
system memory. As the bytes are zeroed out a comparison is made. If
any byte does not zero out, an error code 1 1 0 O O is displayed on the
LEDs.

Switching Tests

Ones are written into the lower 256 bytes of +the 16K---32K block of
program memory. As the ones are written into each memory byte a
comparison is made. If any byte does not contain all ones, an error
code 1 1000 is displayed on the LEDs. The test then compares the
other two memory banks to this memory bank, to verify that they are
zeroed out. If the comparison shows that any data byte is not zeroed,
the error code RO=0C is displayed on the System Terminal in register RO.

The test zeros out the lower 256 bytes of the 16K---32K block of program
memory, which was loaded with ones. As the Dbytes are gzeroced out a

comparison is made. If any byte does not 2zero out an error code
11000 is displayed on the LEDs.

Bank switching tests are conducted on the next memory bank, O---16K in
program memory. The same procedures are followed as described in steps
2 and 3. If an error is detected, the error codes are the same as
described in steps 2 and 3.

Bank switching tests are conducted on the next memory bank, 16K---32K in
system memory. The same procedures are followed as described in steps 2
and 3. If an error is detected, the error codes are the same as
described in steps 2 and 3.

POWER-UP TEST NO. 7

Test

DMA Controller Test

3-24
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Function

This test checks the DMA address and terminal count registers, performs a
memory-to-memory transfer operation to two locations in both system memory
and program memory, and compares the transferred data to the original data.
If an error is detected in any of the tests, an error code is displayed on
the System Terminal or the bank of IEDs.

Circuit Boards Involved

System Controller, System RAM, Program Memory, Communications Interface, and
System Terminal. (See Fig. 3-6.)

Error Codes Encountered

RO=08 DMA logic error 11

} }Encountered

Error Code a Title aDuring Steps
RO=06 g DMA register error 3

|
LIEDs= 0 01 0 1 |

I

I

I

|

i

|
i
|
!
DMA memory fault E 4
|
|
|
|

Description

Disable DMA Ports

1. The test addresses I/0 port E9 and writes zeros into the data Dbyte.
This disables the HSI interrupt and the interrupts to the four DMA
channels.

2. The test addresses I/0 port 98 and writes zeros into the data byte.
This disables the four DMA channels.

Stuck at One and Zero Test

3. Ones are written into the address and terminal count registers of each
DMA channel. The test reads the address and terminal count registers
and compares the readings to the value written into the registers. If
there 1is an error in any of the comparisons, the error code RO=06 is
displayed in register RO on the System Terminal. Zeros are then written
into the address and terminal count registers of each DMA channel. The
test reads the address and terminal count registers and compares the
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readings to the value written into the registers. If there is an error
in any of the comparisons, the same error code (R0=06) is displayed on
the System Terminal.

Generate Data for Memory-to-Memory Transfers

4. The test generates 256 data bytes at addresses 1000---10FF in system
memory. The data bytes are generated by writing the lower byte of the
address into each system memory location. Each data byte 1is then
compared to the address. If an error is detected, an error code
10100 is written to the LEDs, signifying a memory error.

Memory-to-Memory Transfer Tests

5. The test addresses I/0 ports E9 and 98, disabling the interrupts and DMA
channels (as in steps 1 and 2).

6. The test programs DMA channels O and 1 for a DMA memory-to-memory
transfer of 256 data bytes from a starting address of 1000 in system
memory to a starting address of 4000 in system memory. Refer to Section
5, Functional Procedure No. 6 (Programming DMA Controller for
Memory-to-Memory Transfer) for a more detailed explanation of how to
program the DMA for a memory-to-memory transfer.

7. The test enables the interrupts and DMA channels. This dinitiates the
memory-to-memory transfer. DMA channel O accesses system memory at the
starting address, reads the data, and stores it in a holding latch. DMA
channel 1 reads the data from the holding latch and writes the data into
system memory at the starting address where +the data is transferred.
This procedure continues for each data byte until the terminal count
register in both channels reach zero. Refer to Section 5, Functional
Procedure No. 7 (DMA Controller Memory-to-Memory Transfer Operation)
for a more detailed explanation of DIMA memory-to-memory transfer
operations.

8. The test programs and initiates a memory-to-memory transfer of 256 data
bytes from a starting address of 4000 in system memory to a starting
address of 0000 in program memory. The transfer procedure is the same
as in steps 6 and 7.

9. The test programs and initiates a memory-to-memory transfer of 256 data
bytes from a starting address of 0000 in program memory to a starting
address of 4000 in program memory. The transfer procedure is the same
as in steps 6 and 7.

10. The test programs and initiates a memory-to-memory transfer of 256 data
bytes from a starting address of 4000 in program memory to a starting
address of 2000 in system memory. The transfer procedure is the same as
in steps 6 and 7.
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Compare Original and Transferred Data

11. The test compares the 256 data bytes from the original starting address
of 1000 in system memory with the 256 data bytes transferred to the
starting address of 2000 in system memory. The comparison is made after
the data has been transferred four times, as shown in Fig. 3-7. If the
original data does not match the transferred data, the error code RO=08
is displayed in register RO on the System Terminal.

— 0000 — 0000
1000 2 — 1000 —
2000 — 2000 — l
4 — l
3000 3000 — 3
1
4000 4000
—5000 — —5000 —
RVAVAVE
System Memory Program Memory
= Direction of = Data bytes
transfer are
compared
2976-46

Fig. 3-7. Memory map of DMA data transfer.

POWER-UP TEST NO. 8

Test

RAM-Based Test Loader

REV A AUG 1981 3-27



Power-Up Diagnostics (Part 1)---8301 MDU Service

Function

This test loads the System Memory Test (0---4K) and Boot ROM Checksum Test
from the Diagnostic ROM into RAM (system memory). The Diagnostic ROM
occupies addresses 0000---OFFF (0---4K). These tests are loaded into system
memory at a starting address above 1000. When finished this test branches to
the locations in RAM. The last two power-up tests are executed from RAM.
The System Memory Test (0---4K) is the same routine as used in Power-Up Test
No. 4. A template is used to change to addresses from 4K---32K to O---4K.

Circuit Boards Involved

System Controller and System RAM. (See Fig. 3-6.)

Error Code Encountered

MEMOry error

! Encountered
Error Code i Title iDuring Steps
LEDs= 0 0 0 O 1 | RAM-Based test loader | 1, 2, and 3
| |
1 i
i ]

Description

Load System Memory Test

1. The System Memory Test and the template from the Diagnostic ROM are
loaded into system memory (RAM). The data written into RAM is compared
to the data in ROM. If any data byte does not match, an error code
00001 is displayed on the LEDs.

This System Memory Test is the same test performed in Power-Up Test No.
4. The template modifies this test so that the system memory can be
tested from O---4K instead of 4K---32K.

Load Boot ROM Checksum Test

2. The Boot ROM Checksum Test is the same test performed in Power-Up Test
No. 3. The template modifies this test so that the Boot ROM Checksum
Test can be conducted. The Diagnostic ROM Checksum Test and the
template from the Diagnostic ROM are loaded into system memory (RAM).
The data written into RAM is compared to the data in ROM. If any data
byte does not match an error code O 0 O O 1 is displayed on the LEDs.
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Branch to Mini Test Controller

3. When the RAM Base Test Loader has finished loading the preceding tests
into RAM (system memory), the test branches to RAM for the execution of
the last two power-up tests.

POWER-UP TEST NO. 9

Test

System Memory Test (0O---4K)

Function

This is the first of two tests executed from RAM. This test verifies data
integrity for system memory locations O---4K during both read and write
operations. This test is the same as Power-up Test No. 4 with a template
that modifies the memory addressing. Error codes are displayed on the System
Terminal if any error is detected throughout the test.

Circuit Boards Involved

System Controller, System RAM, Communications Interface, and System Terminal.
(See Fig. 3-6.)

Error Codes Encountered

} iEncountered
Error Codea Title iDuring Steps
RO=2D i System memory error (4K---0) i 2
| |
RO=2E 5 System memory error (0---4K) E 3
i i
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Descrigtion

Generate Data In Memory (O---4K)

1.

Data is generated in system memory locations by storing the lower byte
of the address in each memory location accessed. The test starts at the
bottom of memory (0000) and increments to address OFFF.

Compare Data (4K---0)

2.

The test starts at system memory address OFFF, reads +the data stored,
compares it to the lower byte of the address, complements the data, and
stores it back into memory again. This procedure is repeated for each
location down to and including address 0000. If an error is detected at
any location, the error code RO=2D is displayed on the System Terminal
in register RO.

Compare Data (0---4K)

3.

The test once again starts at system memory address OO0O0 and increments
to OFFF. This time the test reads the data from memory, complements the
data, and compares is to the lower 8 bits of the address for each memory
location. If an error is detected at any location, the error code RO=2E
is displayed on the System Terminal in register RO.

POWER-UP TEST NO. 10

Test

Boot ROM Checksum Test

Function

This is the second of two tests executed from RAM. This test checks each
data byte in the Boot ROM for correctness, using a 16-bit checksum

calculation method. Error codes are displayed on the System Terminal if any
error is detected throughout the test.
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Circuit Boards Involved

System Controller, System RAM, Communications Interface, and System Terminal.
(See Fig. 3-6.)

Error Code Encountered

{ {Encountered
Error Code a Title aDuring Step
=========== | SEEEEEES=s=sss=sssms=s == 1= =======
RO=2F % Boot ROM checksum error 5 3 and 4
I i

Description

Load Boot ROM Starting Address

1. The high and low bytes of the Boot ROM starting address are loaded into
system memory.

Checksum Calculations

2. The data byte from each ROM address is added to the 1low byte checksum
(rO). The checksum calculations are performed in the same manner as
described in Power-Up Test No. 3. The ROM address is incremented and
the calculations continue wuntil the contents of address O3FD has been
added to the checksum. Before comparing the high and low bytes of the
checksum, the low byte checksum is stored in register R3 and retains the
high byte checksum in register R1.

Compares High Byte Checksum

3. The expected high byte checksum is at address O3FE in the Boot ROM.
This expected checksum from address O3FE is loaded into system memory
and compares this checksum to the actual high byte checksum retained in
register R1. If they do not match, the error code RO=2F is displayed in
RO on the System Terminal.

Compares Low Byte Checksum

4. The expected low byte checksum is at address O3FF in the Boot ROM. This
expected checksum from address O3FF is loaded into system memory and
compares this checksum to the actual 1low Dbyte checksum stored in
register R3. If they do not match, the error code RO=2F is displayed in
RO on the System Terminal.
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PART 2 =--- VERSION V2.X

The power-up tests for the second version of the diagnostic ROM are described
in the following paragraphs.

MODE SWITCH

The mode switch shown in Figures 3-2 and 3-3 together with the matching text
also applies to this version of the power-up tests. Some switch position
functions shown in Fig. 3-4 are modified for +this version and will be
discussed next.

SWITCH-SELECTABLE OPTIONS

Figure 3-8 is the mode switch decision tree for Version V2.x. This figure
will be referred to often in the following paragraphs. This decision tree
has two main branches: normal (boot) branch and CFM (no boot) branch. The
position of the mode switches determine the various options available.
Switch position 6 is read first and then the remaining switches are read in a
consecutive descending order. Switch position 6 selects one of the main
branches as shown in Fig. 3-8.

Normal Mode
The normal (boot) operating mode is selected when the 8301 is operating
normally (no failure indicated during power-up tests) and you want to boot
the operating system from the Data Management Unit (DMU). When this mode is
selected, the following options are available:

1. Power-up diagnostics can be run or bypassed.

2. If an error is detected during the power-up tests you can enter

the CFM or loop on the error, dependent on the setting of switch

position 4.

%. Selection of booting from 8550 disc or 8540 ROM-Diagnostics.

NOTE
Version V2.x diagnostic and boot ROMs are used in both the 8301 and

8540 units. Switch position 3 is set to "O" for 8301 installations
and to "1" for 8540 installations.

For normal 8301 operation conditions, set all mode switch positions to "O" as
shown in Table 3-6.
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LEGEND:

2 = Switch positions on
oo‘\ Ceo Mode switch
Q 47,17 1 = Switch position is OFF
R o (Open)
\\& @/4, 0 = Switch position is ON
& o (Closed)
O‘ eo
0,,\“ o,
)
_Loop on S 2
" Error S Tv‘
3 @
0= Branch SE 2
to CFM Yes S %_
4 1] [
o
Power-up e ]3f2]1]  [4]
Tests System ~N\-
Port ) Y
5+ [}
Echo §° %
Port = %
See Chart B 7]
( ) K >
4 ©
Not used (3] [s]2]1]
set to “0” Test
Y es
SBE'?:(t) s/ \¢& " Selection
n £/ \% (See Chart C)
& %
2 4 2
by % ° *
O ()
g %,
o
Boot in .
Boot in
Excoute STARTUP Local Mode Test 1/0 TSt ©
Command File Port
(See Chart A) (See Chart A)
Chart C
TEST SELECTION - TEST MODE 2
TEST l DESIG *
2650 CPU 000
Chart A Chart B Refresh Interrupt 001
SYSTEM PORTS & TEST I/0 PORTS ECHO PORTS Parity Error Intr 010
L PORT l DESIG * PORT DESIG * Bank + Page Select 011
System Terminal 00 No Echo Port 00 Sys Memory 0000—3FFF 100
Auxiliary 01 Aucxiliary 01 DMA (System—System) 101
Remote 10 Remote 10 ? Designation indicates switch
positions from left to right as shown
HS1/DMU 11 HS1/DMU 11 in this figure. 2976-171
Fig. 3-8. Mode switch decision tree (Version V2.x).
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Table 3-6
Mode Switch Settings for 8301 Normal Operating Mode
(Version V2.x)

(reserved)
Boot operating system
from 8550 disc.

0 (ON or Closed)

Switch | |
Position a Switch Setting E Selected Option
6 | O (ON or Closed) | Normal mode (boot)
5 | O (ON or Closed) | Run power-up tests
4 ! 0 (ON or Closed) | Branch to CFM on Error
3 i 0 (ON or Closed) | Boot from 8550
2 5 0 (ON or Closed) i Switch is not used
'| :
! f
I i
i i
i i

CFM Mode
The CFM operating mode is selected by either of the following methods:

1. During normal operations, if one of the power-up tests fails, an
error code is displayed on the 1LEDs and the power-up test
branches to the CFM. In this mode, the CFM is preconfigured to
use the System Terminal as the system port with no echo port.
This means the CFM user commands can be entered and displayed on
the System Terminal.

2. The other method of selecting the CFM is to set the mode switch
position 6 to " " (OFF or Open). This method fully utilizes the
capabilities of the CFM. The CFM user commands can be entered
and displayed on a choice of peripherals. It also permits the
selection of either CFM normal mode, Test Mode 1, or Test Mode
2. Refer to Fig. 3-8.

Additional information on using the CFM operating mode is included later in
Part 3 of this section.

POWER-UP/RESTART SEQUENCE

The power-up/restart sequence for Version V2.x of the 8301 is shown in the
accompanying flow diagram, Fig. 3-9. The following steps describe this
sequence. (Refer also to Fig. 3-8.)

1. The boot ROM reads mode switch position 6.

2. If switch position 6 is set to "1" (OFF or Open), the CFM mode is
selected; mode switches 5, 4, 3, 2, and 1 are read to determine the mode
of operation and the tests to be performed by the CFM. If switch
position 6 is set to "0" (ON or Closed), the normal operating mode is
selected and switch position 5 is read.
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3. If switch position 5 is set to "1", the boot ROM is selected; the
power-up tests are bypassed, and switch position 3 is read. If switch
position 5 is set to "O", the power-up diagnostics are selected and
executed. If the power-up tests fail, switch position 4 is read and an
error message is displayed on the LEDs. If switch position 4 is set to
"1", the power-up tests loop on the error. If switch position 4 is set
to "O", +the +test branches to the CFM for further analysis and
troubleshooting. If the power-up tests are passed, the boot ROM is
selected and mode switch position 3 is read.

4. If switch position 3 is set to "1", the 8540 is selected for boot-up
operations. If +this switch is set to "0", the 8550 is selected for
boot-up operations and switch position 1 is read.

5. If switch position 1 is set to "1", the 8301 boots in the Terminal Mode
(Non-Local Mode). If this switch is set to "O", the 8301 boots the
normal operating system from the disc in the DMU. This is the Local
Mode.

POWER-UP TESTS

The eleven power-up tests of version V2.x are sequentially executed unless an
error 1is detected during any of the tests. At which time the program
displays an error code on the LEDs and looks at mode switch position 4.
Switch position 4 permits looping on the error or entering the CFM. Refer to
Figures 3-8 and 3%-9.

TEST AND ERROR CODES

There are two codes displayed on LEDs: test codes and error codes. Test
codes are displayed on the LEDs at the start of each power-up test. Error
codes are displayed on the ILEDs when an error is detected during the running
of the tests.
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Figt 3-9-
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8301 power-up/restart

sequence (Version V2.x).
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LED Displays

There are three sets of LED displays: (Refer to Fig. 3-10.)

e Five IEDs on the System Controller board for diagnostic test code
display.

o FEight IEDs on the System RAM board arranged in two groups:

1. TFive LEDs for diagnostic error code display.

2. Three 1EDs for showing status of the System RAM board.
¢ One LED on Front Panel labeled SELF TEST.

The LEDs on both boards are arranged with the most significant LED on the
left as viewed from the component side of the board.

NOTE

To view the LED displays, the top cover must be removed from the
unit. Refer to Section 2, Installation, of this manual for
directions on removal of the top cover.

Test Codes

Before each power-up test is executed, a test code is sent to the two groups
of IED displays. The group of five LEDs on the System Controller board
display the test module number. The group of five LEDs on the System RAM
board are =zeroed out. Table 3-7 shows the test codes that are assigned to
each power-up test.

BError Codes

When an error is detected during execution of the power-up tests, the program
transfers control to the error routine. This routine displays the error code
on the group of five LEDs on the System RAM board. Table 3-7 shows the error
codes that are assigned to each test code and power-up test.
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Most Significant Most Significant
Bit _______..EZ Bit _______.>[§z
[©] [©]
Power-Up Power-Up
E Diagnostic E ? Diagnostic
LEDs LEDs
[© [O]
Least Significant Least Significant
Bit ———|0O Bit — e |O
Parity Complement —>§
Parity Inhibit ——»[(Z Status
Position O
No. 6 Refresh Enable —-—»L’b:
C
C
C
O System System
Position Controller RAM
No. 1 /
Mode /
Switch
S1100
Y '
2976-173
Fig. 3-10. Mode selector switch and power-up LEDs.
Front Panel LED
The LED on the Front Panel remains lighted throughout the running of +the

power-up tests and during the display of an error code.
to be turned off, signifying the power-up tests are completed

detected.

Both the test code and error code
error.

the test.
displayed.

3-38

NOTE

must be

used to

This is the last LED

and no error

identify an

In general, the error code is displayed prior to executing

Thus if a +test hangs, the proper error code is
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Table 3-7
Index of Test Codes and Error Codes

! | LED Indicators a
i
T Rttt ettt |
Power-Up l i Sys Cont l System RAM 1
Test No. a Title of Test | Test Codes a Error Codes a Fault
=== ====== l====================== ========= === '=-_-_—“"—_—=== l=================
! 11111 | 11111 | Systen
i i i completely hung
I | I
1 i Initialization ; 00 0O J 0000 i Hung
I | I
2 | Instruction Set Test | 0 O 1 0000 | CPU hung or
| | failed
00 1 0010 System RAM
board problem
i
3 | Diagnostic ROM oo 0O | 0000 | Bad checksum
| Checksum Test ' |
4 Memory Refresh 1 00 1 000O0 Hung waiting
| Interrupt Test i for interrupt
| 1 00 1 1100 Wrong interrupt
' loo 1 100 Parity error
| I
5 Boot ROM 00 0O | 0000 | Checksum error
Checksum Test 00 0 5 0010 E Move data error
I | I i
6 | Parity Error 1 00 0O | 0000 | No parity error
Interrupt Test | interrupt
00 0 1100 Wrong interrupt
7 Bank Switch and 00 1 000O0 Bank error
Page Switch Tests 00 1 0000 % Page error
i
8 System Memory ;1 00 0O | 0000 Non-parity error
(OK--16K) Test 0o 0 1100 Parity error
! 00 0 0010 Move data error
I
9 DMA Test i 00 1 1 1100 Parity error
(System—to-System) i 00 1 | 0001 Hung during DMA
1 00 1 0001 Data error
| |
] | |
I I I
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Table 3-7 (cont)

i ' LED Indicators E
__________________________ |
Power-Up Sys Cont I System RAM }
Test No. Title of Test Test Codes E Error Codes a Fault
10 System/Program 101001 | xxxxx | Program OK--16K
Memory Test l0o1010 i X XX XX i Program 16K--32K
01011 | XXX XX | Program 32K--48K
01100 | xxxxx | Program 48K--64K
01101 | xxxxx ! System 16K--32K
01110 } XXXXX | System 32K--48K
01111 i XXX XX }l System 48K--64K
| I
X X X X X { 000O00O0 l Data error
X X X X i 11001 i Parity error
I I I
11 | DMA Test 110000 | 11001 | Parity error
(System-to-Program) 110000 | 00010 | Hung during DMA
1170000 | 00011 | Data Error
| | i
NOTE
The two error code columns listed in Table 3-7 are referred to in

this manual as X X X X X /X X X X X.
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2976-10
Fig. 3-11. 8301 MDU block diagram.
POWER-UP TEST NO. 1
Test
Initialization
Function
This test presets the 8301 to ensure that the remaining power-up tests have
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Circuit Boards Involved

System Controller, System RAM and Program Memory. (See Fig. 3-11.)

Error Code BEncountered

Description

Resets and Disables RS-232-C Ports
1. The test writes a data byte "03" to each RS-232-C I/0 port address (CA,
CC and CE) enabling the master reset in each ACIA.

2. The test writes a data byte "15" to each RS-232-C I/0 port address (CA,
CC and CE) disabling the transmitter and receiver in each ACIA.

Disables Interrupts and Clears Registers

3. The test writes a data byte "00" to the following I/0 port addresses:

I/0 Port Address Function
98 Disables DMA (DMA mode set register)
E9 Disables HSI and DMA interrupts
EC Disables interval timer interrupt
F5 Clears extended jump register
F6 Clears extended address register
EA Disables Manufacturing Test Port interrupt

4. The test clears LEDs on the System Controller and System RAM Dboards.
The Front DPanel LED remains 1it through the running of all power-up
tests It is turned off when the power-up tests are completed and no
errors detected.

Selects and Resets Initial Function

5. The test selects the Diagnostic ROM and Bank 02 of system memory
(16K--32K). The page switch register is also reset.
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The test sets the extended bank register to "1's" by writing data Dbyte
"FF" +to I/0 port address F4. This selects the first 64K of program
memory.

The test writes data byte "70" to I/0 port addresses B8 and B9 for the
Program Memory board(s) which:

Resets the memory relocation counters.
Disables the memory relocation circuitry.
Disables the extended bank comparator.

POWER-UP TEST NO. 2

Test

Instruction Set Test

Function

This

test functionally verifies the 2650 instruction set by executing a set

of +tests that determine the data integrity of the registers and the correct
execution of the instruction set.

Circuit Board Involved

System Controller and System RAM. (See Fig. 3-11.)

Error Code Encountered

@ AUG 1981

|
|
======- |
00001 /00000 5 CPU hung or failed
|
|
|
|
I
|
|

00001 /00100 System RAM board

problem
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Description

1. A combination of tests are executed containing 2650 instructions. The
actual results of these tests are compared to expected or predetermined
values. If an error exists, the error code in displayed on the LEDs.
If memory access is denied, the error code is also displayed.

POWER-UP TEST NO. 3

Test

Diagnostic ROM Checksum Test

Function

This test checks the Diagnostic ROM for correctness by using a 16-bit

checksum calculation method.

Circuit Board Inveolved

System Controller and System RAM. (See Fig. 3-11.)

Error Code Encountered

1

|

|
00010/00000 5 Bad checksum

|

Description

1. This test starts at ROM address OFFD. This location is read and a
checksum calculated wusing a 16-bit checksum calculation method. The
address is decremented and the calculations continued to address 000O0.

2. The calculated checksum is compared with the stored checksum at
locations OFFE and OFFF.

3. If an error is detected, an error code is displayed on the LEDs.
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POWER-UP TEST NO. 4
Test
Memory Refresh Interrupt Test
Function
This test verifies that the memory refresh logic and the system interrupt

circuitry is functioning correctly.

Circuit Boards Inveolved

System Controller and System RAM. (See Fig. 3-11.)

Error Codes Encountered

00011 /00000

00011 /11000 Wrong interrupt

00011 /11001 Parity error

Description

1. The memory refresh interrupt circuitry is enabled by writing data byte
"F9" to I/0 port address D2. The test then enters a timing loop waiting
for the refresh interrupt to occur. If a correct interrupt occurs the
refresh interrupt is +turned off, cleared by the interrupt handler
routine, and the next test started. An error code is displayed on the
LEDs if no interrupt occurs, the wrong interrupt occurs, or a parity
interrupt occurs.
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POWER-UP TEST NO. 5

Test

Boot ROM Checksum Test

Function

This test checks the Boot ROM for correctness by wusing a 16-bit checksum
calculation method.

Circuit Boards Involved

System Controller and System RAM. (See Fig. 3-11.)

BError Codes Encountered

00100/00000

00100/00100 Move data error

Description

1.

3-46

This test is similar to the Diagnostic ROM Checksum Test but with some
exceptions. In order to read the Boot ROM, the Diagnostic ROM must be
disabled. Therefore, the code to perform this test must be moved from

the Diagnostic ROM to system memory prior to disabling the Diagnostic
ROM.

The test code is moved from the Diagnostic ROM into RAM at address
locations 1010--1055. After it is moved the data is verified to make
sure it was written correctly. If not a move data error code is

displayed on the LEDs.

The test then Jjumps to the code in RAM.

The Diagnostic ROM is disabled and the Boot ROM is selected.

The 16-bit checksum is performed over address locations O7FD--0000 of
the Boot ROM. The calculated checksum is compared +to the stored

checksum at locations O7TFE and O7FF. If an error is detected, an error
code is displayed on the LEDs.
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6. The Boot ROM is then disabled, the Diagnostic ROM selected, and the test

Jumps back to the Diagnostic ROM.

POWER-UP TEST NO. 6

Test

Parity Error Interrupt Test

Function

This test verifies that the parity error interrupt circuitry is functioning

correctly.

Circuit Boards Invelved

System Controller and System RAM. (See Fig. 3-11.)

Error Codes Encountered

00100/00001

00100/11000

Description

1. The System RAM board parity error interrupt logic is checked by enabling
the parity, inverting the parity check, and reading a memory location.
When the parity is inverted, a parity error is generated on a subsequent
read operation and +the address it occurred at will be latched. This
address is not checked for correctness in this test.

2. If no interrupt occurs or if the wrong interrupt occurs, an error code
is displayed on the LEDs.

3. The parity interrupt is cleared by reading I/0 port addresses D2 and D3.
This is done as part of the interrupt handler routine.

@ AUG 1981 3-47



Power-Up Diagnostics (Part 2)---8301 MDU Service

POWER-UP TEST NO. 7

Test

Bank Switch and Page Switch Test

Function
This test verifies that bank switching can be uniquely selected for available

system and program memory to 64K. It also verifies that page switching can
be accomplished within system memory only (16K--64K).

Circuit Boards Involved

System Controller, System RAM, and Program Memory. (See Fig. 3-11.)

Error Codes Encountered

i
]
==
00101/00000 ; Bank error
|
[}
|
1

00101 /00001 Page error

Description

1. The bank switching is checked first. This test writes wuata into the
first location of each 16K ©block of program and system memory as
follows:

: Data |
Bank E Written { Memory Location
00 1" Program OK--16K
01 22 Program 16K--32K
02 33 Program 32K --48K
03 44 Program 48K--64K
04 -- Not tested
05 66 System 16K--32K
06 7 System 32K--48K
o7 88 System 48K--64K
I
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2. Each bank is then selected and the first location is read and checked.
If the data read is "0OO", it is assumed the 16K block is not present and
the data is not checked. Only half of the data byte is required to be
correct to pass this test. (Example: For bank 03 the data is checked
for xxxx 0100 or 0100 xxxx in binary. "x" equals don't cares.)

3. If neither half byte is correct for the location checked, an error code
is displayed on the IEDs.

4. The page switching is checked next. The test writes data into the first
location of each 8K block of system memory as follows:

1/0 Port |
Address D2 | Data
Page Data Byte Written

|
|
|
|
]
|
|
]
i
60 22 5 System 24K--32K
i
|
]
|
i
|
|
|
| |

02 : 40 11 System 16K--24K

03 |

04 80 33 System 32K--40K

05 A0 44 System 40K--48K

06 co I 55 System 48K--56K

07 EO 5 66 System 56K--64K
I

5. Bach page 1is then selected and the first location in each page is read
and checked. The data is checked for a correct half byte as in Step 2.
If neither half byte is correct for the location checked, an error code
is displayed on the LEDs.

POWER-UP TEST NO. 8

Test

System Memory (OK--16K)
Function

This test verifies the data integrity of the memory locations OK--16K in the
System RAM board.
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Circuit Boards Involved

System Controller and System RAM. (See Fig. 3-11.)

Error Codes Encountered

Descrigtion

1.

3-50

Since the Diagnostic ROM resides in the first 4K of system memory
(0000--OFFF), this test is divided into two parts. The memory locations
from 1010--3FFF are checked first. The code from the ROM is then moved
into  RAM, starting at 1location 1010. The lower locations from
0000--OFFF are then checked.

The parity is enabled during this part of the test. Starting at memory
location 1010 and test writes the lower address byte into each location
up to 4000.

BEach location from 1010--4000 is then read and checked against the low
byte of the address. '

Steps 2 and 3 are repeated using the complement of +the lower address
byte.

The test code is moved from the Diagnostic ROM into RAM starting as
location 1010. The code is checked for correctness after it is moved.
The parity is disabled for the remainder of the test.

The test Jjumps to location 1010 and the Diagnostic ROM is disabled. The

test described in Steps 2, 3 and 4 are performed in memory Ilocations
OOOO-OFFF.

The Diagnostic ROM is enabled and the test Jjumps back to the ROM.

If an error is detected during the test, an error code is displayed on
the IEDs.
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POWER-UP TEST NO. 9

Test

DMA Test (System-to-System)
Function
This test verifies that a 4K block of memory can be moved from one part of

system memory to another part of system memory.

Circuit Boards Involved

System Controller and System RAM. (See Fig. 3-11.)

Error Codes Encountered

Error Codes } Fault

==== EESESE SR SRS SRS EEEEEEEEE=EE

00111 /11001 Parity error

00111/00010 ‘HungupduringDMA

i
00111/00011 Data error

Description

1. This test programs the DMA to transfer a 4K block of system memory from
a starting address of 2000 (2000--2FFF) to a starting address of 3000
(3000--3FFF) in system memory.

2. The parity is enabled and a consecutive count pattern (00, 01, 02, 03,
. FF) is loaded into the 4K block of system memory (2000--2FFF).

3. The transfer is started and the 4K block of system memory (2000--2FFF)
is transferred to 3000--3FFF in system memory.

4. The transferred data is checked for correctness.

5. If an error is detected, an error code is displayed on the LEDs.
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POWER-UP TEST NO. 10

Test

System/Program Memory Test

Function

This test verifies the data integrity of the remaining system and program
memory locations to 64K. This test is similar to Power-Up Test No. 8,
except the complement data test 1is mnot performed. Since system memory
OK--16K was checked during Power-Up Test No. 8, it is not checked during
this test.

NOTE
The circuitry tested in this power-up test is not needed to Dboot
the systemn. If an error is encountered during this test, it is
recommended to switch out +the power-up tests (set Mode switch
position 5=1) and run the disc-based diagnostics. Refer to Section
4, Disc-Based Diagnostics, of this manual.

Circuit Boards Involved

System Controller, System RAM and Program Memory. (See Fig. 3-11.)
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Error Codes Encountered

Program OK--16K
Program 16K--32K
Program 32K--48K

Program 48K--64K

System 32K--48K
System 48K--64K
Data error

|
I
I
I
I
I
1
I
I
I
|
I
[
I
|
I
I
|

X X X XX i System 16K--32K
i
I
|
I
I
|
|
]
I
I
|
i
] .
; Parity error
i

NOTE

A separate error code is assigned to each 16K block. There can be
a data or parity error displayed for each of the seven error codes.

Description

1. Parity is enabled during this entire test. Bank 00, OK--16K in program
memory, is addressed first. The test writes the lower address byte into
each location in the 16K block. The memory is then read to verify the
data at each location.

2. The next bank 01, 16K--32K in program memory, is addressed next. The
test is the same as in Step 1.

3. This procedure is followed on the remaining 16K blocks of program and
system memory. The order of +testing is from the bottom-to-top of
program memory and from 16K-to-top of system memory.

4. If an error is detected, an error code is displayed on the LEDs.
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POWER-UP TEST NO. 11

Test

DMA Test (System-to-Program)

Function

This test verifies that a 16K block of memory can be moved from one part
system memory to another part of program memory.

NOTE

The circuitry tested in this power-up test is not needed +to Dboot
the system. If an error is encountered during this test, it is
recommended to switch out +the power-up tests (set Mode switch
position 5=1) and run the disc-based diagnostics. Refer to Section
4, Disc-Based Diagnostics, of this manual.

Circuit Boards Involved

System Controller, System RAM and Program Memory. (See Fig. 3-11.)

Error Codes Encountered.

Error Codes

E > 3 -+ - >

10000/11001

10000/0001 1

|

]

|

|

|

|

I
10000/00010 ;HungupduringDMA

]

i Data error

|

Description

3-54

Program Memory is cleared from 0000--3FFF.

of

This test programs the DMA to transfer a 16K block of system memory from
a starting address of 4000 (4000--7FFF) to a starting address of 0000

(0000--3FFF) in program memory.
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3. The parity is enabled and a consecutive count pattern (00, 01, 02, 03, .
. . FF) is loaded into the 16K block of system memory (4000--TFFF).

4. The transfer is started and the 16K block of system memory (4000--TFFF)
is transferred to 0O0O00--3FFF in program memory.

5. The transferred data in program memory is checked of correctness.

6. If an error is detected, an error code is displayed on the LEDs.

ERROR CODES FOR VERSION V2.X POWER-UP DIAGNOSTICS

The following paragraphs list the suspected chips and/or symptoms for each
error code. These lists are not comprehensive but point service personnel to
the general area of concern. Usually only MSI, LSI, and buffer chips are
listed. The miscellaneous SSI support logic chips are not listed.

Before attempting to troubleshoot any problem, it is advisable to remove all
boards that are not necessary to run the power-up tests. Those boards
required are the System Controller, System RAM, Emulator Controller, and one
Program Memory Board.

NOTE

The SYNC Port (TP 2 - System Controller Bd.) is pulsed prior to
each test.

Brror Codes---Power-Up Test No. 1

l 11111 /11111 | System Completely Hung

Description

The system is completely hung if all LEDs remain on after turning the power
on. One of the first instructions in the Diagnostic ROM is to turn off the
LEDs. If this doesn't happen the 2650 probably will not operate. Listed are
some of the probable things to look for.
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Probable Cause

System Controller Board

1. Reseat all boards in Main Interconnect board. Install only necessary
boards.

2. Verify that all voltages are proper and in tolerance.

3. Look at key signals on the System Controller board
TP7 - S CLK - System Clock

TP6 - OPREQ should be moving
TP5 - R/W should be low

TP3 - M/IO should be high
TP8 - MSTR RUN should be low

Pin 16 on U2050 (2650) RESET should be high

At least one of +the preceding signals will probably be bad. For help in
bringing up the kernel, you can float the 2650 data bus by setting J1051 +to
pins 1 and 2. This will cause the address lines of the 2650 to increment
through the address range.

Error Codes---Power-Up Test No. 2

! 00001 /00000 | 2650 CPU Instruction Set Test

Description

This error code indicates that some instructions have executed and when
trying to execute all of the 2650 instructions something failed. The test
will try to loop on running the 2650 CPU test but it will probably hang or
get 1lost. This is an important step because it verifies that most of the
kernel is working.
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Probable Cause
System Controller Board

U2050 - 2650 CPU

| 00001 /00100 l 2650 CPU Memory Access Instruction Failure

Description

This error code indicates that when trying to execute a STRA,RO 1000 (store
RO in memory at location 1000) and a LODA,RO 1000 (load RO from memory at
location 1000) an error occurred. A probable cause is the inability to
access the System RAM board or a data bus error on the System RAM board.
Note this is the first access to the System RAM board.

Error Code---Power-Up Test No. 3

! 00010/00000 | Diagnostic ROM Checksum Failure

Description

This error code indicates that the 2650 can execute all of its instructions.
It can also properly address and execute from memory address locations
0000--03FF. The problem is either a bad location(S) in the Diagnostic ROM or
the 2650 can not address the whole ROM correctly (0000--OFFF). The data
lines are probably good.

Probable Cause
System Controller Board
U5030 - Diagnostic ROM

U6050 - Address Buffer A8--A15
U4050 - Address Buffer A8--A15
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Error Codes---Power-Up Test No. 4

l 00011/00000 | Memory Refresh Interrupt Failure
--------------------------- (No Interrupt)

Description

This is the first test of the interrupt circuitry. Until now the 2650's
interrupt has been disabled. If no interrupt occurs then the 2650 may be
faulty or it may not be getting the interrupt input. One check is to see if
the System RAM board is generating the Refresh signal (TP 9--System RAM
Board---control line REFN). The signal leaves the board on pin number P1-77.
Refer to Section 7, Technical Reference Material, of this manual. If the
interrupt signal is present, the problem is in the System Controller board.
If not, the problem is probably in the System RAM board.

Probable Cause

System Controller Board

U5100 - Interrupt Priority Decode

U6100 - Interrupt latch

U5200 - Interrupt request to 2650 (INT REQ)
U2050 - 2650 CPU (pin 17)

System RAM Board

U2040 - Dynamic RAM Controller 8202A

U5130 - Refresh Request F/F

U5140 - Refresh Request F/F

U5150 - Refresh Request F/F

U3180 - Refresh signal buffer to backplane

U4040 - REFN (TP 9)
| 00011 /11000 | Refresh Interrupt Test - Wrong Interrupt
Description

This error code indicates that an interrupt other than the one expected was
received. Two problems could cause this:

1. If an interrupt is asserted, as soon as the 2650 interrupts are
enabled, an interrupt occurs.
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2. When  the refresh interrupt is generated it was decoded
incorrectly or the vector address was generated incorrectly.

NOTE

Check the refresh test points to see if an interrupt was generated.

Probable Cause
System Controller Board

U5100 - Interrupt Priority Decoder

U6100 - Interrupt latch

U2100 - Interrupt buffer (vector address)
U6090 - Interrupt latch

U5090 - Interrupt decoder

U5400 - Interrupt Latch

U5500 - Interrupt Latch

U6400 - Interrupt Latch

l 00011/11001 | Refresh Interrupt Test - Parity
--------------------------- Interrupt Occurred

Description

This error code indicates a parity error occurred as soon as the 2650

interrupts were enabled. Since parity is disabled at this time, the likely

problem is with the Parity Interrupt line. It is probably stuck in the

asserted state on the System RAM board or on the System Controller board.

Probable Cause

Refer to error code 0 01 00 /0000 1.

Error Code---Power-Up Test No. 5

l 00100/00000 | Boot ROM Checksum Failure
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Description
This error code indicates that the Boot ROM checksum was incorrect.
Probable Cause

System Controller Board

U5040 - Boot ROM
U1040 - Boot ROM Enable I/0 port (EA)

i 00100/00100 | Boot ROM Checksum Test - Move Data Error

————— — ————————— ——_————— - —

Description

Since the Boot and Diag ROM occupy the same memory address space, code must
be moved from the Diag ROM into RAM above the address 1000 (1010--1055). The
program jumps to the code in RAM, deselects the Diag ROM, selects the Boot
ROM, and performs a checksum over the Boot ROM. This error indicates that
after moving the data, it was incorrect.

Probable Cause

The best way to track this error down is to swap the System RAM board with a
Program Memory board and run the Disc-Based Diagnostic Memory Test. See the
8301 Memory Diagnostic Test in Section 4, Disc-Based Diagnostics, of this
manual.

Error Code---Power-Up Test No. 6

I 00100/00001 | Parity Interrupt Test - No Interrupt

Description

This test is similar to the Refresh Interrupt test. It is helpful +to
determine if the 64K System RAM Board is generating the parity signal. Check
TP-10 (PRTY) on the memory board and U3180 pin 6 (P1-63). This is the signal
before it leaves the board. From previous tests, we know that the interrupt
circuitry partially works because the refresh interrupt was  detected
correctly.
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U5140 - Parity Latch
U3180 - Parity Signal Buffer (PRTY)
U3%020 - Parity latch clock
U3150 - Parity latch enable
U4050 - 1/0 port latch (bit 1)
System Controller Board
U6090 - Interrupt Latch
U5090 - Interrupt decode
| 00100/11000 | Parity Interrupt Test - Wrong

Description

_____ Interrupt Received

| An interrupt was generated but the wrong one was detected.

Probable Cause

System Controller

U2100 - Interrupt
U5100 - Interrupt
U6100 - Interrupt
U6090 - Interrupt
U5090 - Interrupt

Board

buffer (Vector Address)
Latch
Latch
Latch
Latch

Error Code---Power-Up Test No. 7

! 00101/00000 | Bank Switch Logic

Description

This error code indicates we cannot select each memory banks individually.
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Probable Cause

System Controller Board

02040 -
U3040 -

Bank Switch I/0 Port Buffer
Bank Switch Mux

System RAM Board

U2040 - Dynamic RAM Controller 82024

U5030 - Address Buffer (A13 - A15)

U2030 - Latch (SEL)

Program Memory Board

U6170 - "CS" chip select

U6110 - Support logic

U6120 - Support logic
i 00101/00001 | Page Select Error
Description

This error code indicates we cannot individually select each page.

Probable Cause

System RAM Board

U4010 -
U4020 -
U5030 -
U2040 -
U4040 -
04030 -
U3170 -
U3160 -

Page Latch

Page Mux

Address Buffers A8--A15
Dynamic RAM Controller 8202A
Page I/0 port logic

Page I/0 port logic

Page I/0 port logic

Page I/0 port logic

Error Codes---Power-Up Test No. 8

- ——— - —

| 00110/00000 | System Memory Test - 0000--3FFF

3-62
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Description

The first 16K of system memory is tested during this test. The +test is in
two parts. The first opart tests memory locations from 1010--3FFF and the
second part moves code from ROM to System RAM and checks memory locations
0000-~OFFF. Parity is disabled while testing O000--OFFF. The easiest way to
isolate this failure is to swap System and Program Memory boards and run the
Disc-Based Diagnostic Memory Test. See the 8301 Memory Diagnostic Test in
Section 4, Disc-Based Diagnostics, of this manual.

Probable Cause
System RAM Board

U1060 to U1140 - RAM Chips (0000--3FFF)
U2040 - Dynamic RAM Controller 8202A
U5050 - Input data buffer

U5100 - Data latch

U5060 - Output data buffer

U5030 - Address Buffer (A8--A15)

U5020 - Address Buffer (AO--AT)

i 00110/11001 | System Memory Test (0000--3FFF)
--------------------------- parity error

Probable Cause
System RAM Board
Same as Error Code 0 011 0/00000
U5040 - Parity Generator
U5090 - Parity Checker

U1040 - Parity Support Logic
U4050 - 1/0 port D2 (bit 2)

i 00110/00100 l System Memory Test (0000--OFFF)
———————————————————————————— move data error

Probable Cause

See Error 001 00 /00100
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Error Code---Power-Up Test No. 9

i 00111 /00010 | DMA (System-to-System) Test Hung

—— o o

Description

The test hung up while trying to perform a DMA.

Probable Cause

System Controller Board

U2080 - DMA chip

U3090 - latch

U2300 - latch

U2400 - Mux
I 00111/00011 | DMA (System-to-System) data error
Description

This indicates the DMA was performed but the data was not moved correctly.

Probable Cause

System Controller Board

U2080 - DMA Chip
U2030 - buffer
U2300 - latch
02400 - Mux

U2070 - data latch

U1090 - bus driver

——— - - ———————— ——— - ——

i 00111/11001 | DMA (System-to-System) Parity Error
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Description

This error code indicates a parity interrupt was generated either while
setting up for the DMA or more likely when the data was being checked for
correctness.

Probable Cause

See Parity Error Code 0 0110 /11001

Error Codes-~--Power-Up Test No. 10

X X Program Memory OK--16K
X X Program Memory 16K--32K
X X Program Memory 32K--48K
X X Program Memory 48K--64K
X X System Memory 16K--32K
X X System Memory 32K--48K
X X System Memory 48K--64K

~N~ SN NN

System/Program Memory - Data Error
System/Program Memory - Parity Error

I
M
o}
]
Ll

Description

These error codes indicate a failure in either the system or program memory
boards. The test code (first five digits) indicates which 16K block of
memory is failing. The error code (last five digits) indicates if it is a
data or parity error. This power-up test 1is not required to boot the
Disc-Based Diagnostics.

Probable Cause
The best way to find this error is to swap the System RAM board and Program
Memory board. Then the Disc-Based Diagnostic Memory Test can be run. See

the 8301 Memory Diagnostic Test in Section 4, Disc-Based Diagnostics, of this
manual.
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Error Codes---Power-Up Test No. 11

I___1-?_?_9-9_{-9_9_?_1_9—-_f DMA (System-to-Program) - System Hung
TTSTTTSIIIT T m v b e
TTTSETTTST m et ) - s
Description

These error codes indicate an error in the transfer of a 16K address block
from system memory to program memory. This test is not required to boot the
Disc-Based Diagnostics. In the event of a failure it is recommended that you
run the Disc-Based Diagnostics as defined in the preceding Power-Up Test.

Probable Cause
System Controller Board

U2400 - CMEM Mux
U2300 - latch

See Error Codes - O O
0
0

~~~
—~oo
—~oo
oo o
QO - -
- -0

-0
-0
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PART 3 --- VERSION V1.X AND VERSION V2.X

Most of the functions of the Critical Function Monitor (CFM) are applicable
to both version Vi.x and V2.x. Where there is a difference both versions are
given.

CRITICAL FUNCTION MONITOR

The Critical Function Monitor (CFM) provides a 1limited troubleshooting
capability din the event one of the power-up tests fails and the 8301 cannot
boot the operating system off the disc of the DMU. The CFM contains several
test routines and a limited set of user commands that may be entered from the
System Terminal.

The CFM can be accessed by either of two methods: (Refer to Fig. 3-12 or
3-13.)

1. Normal access to the CFM is via the Mode Switch. If Mode Switch
position 6 is set to "1" (OFF or Open), the CFM mode is entered.
This method utiliges the full capabilities of the CFM.

2. The other method is during the power-up tests. If an error is
detected during execution of any power-up tests, the CFM mode is
entered. This method is limited and only the user command set
can be used.

Since the second method of entry into the CFM is preconfigured or fixed so
that only the user command set can be entered from the System Terminal, the
first or normal method of entry to the CFM will be discussed in the following
paragraphs.

CFM Mode

The CFM mode is selected when mode switch position 6 is set to "1" (OFF or
Open) . This is the right branch of the mode switch decision tree shown in
Fig. 3-12 or 3-13. Mode switches 1---5 provide selectable options for
reconfiguring the CFM. Mode switch position 5 configures the CFM for either
Normal Mode or Test Mode.

Normal Mode
In Normal Mode, a limited set of user commands may be entered from the system
port with or without an echo port. (The user commands will be defined later

in this section.) The system port is determined by mode switch positions 4
and 3. The echo port is determined by mode switch positions 2 and 1.
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2976-7
LEGEND:
N = Switch positions on
X Mode switch
1 = Switch position is OFF
(Open)
0 = Switch position is ON
(Closed)

Power-up
Tests

See g
Chart A

(See Chart B)

Not used
set to "0”

Manufacturing
Test Unit

Test
Selection
(See Chart C)

5
- 2[1]  [2]7]
T Test 1/0 | I l | Test 1/0
- Port Port
(See Chart A) (See Chart A)

Chart C

TEST SELECTION - TEST MODE 2

From Normal . TEST DESIG *

Operating System F'OBm Ilt'\t's'ra:llve
{Default Mode) _ oot Mode 2650 CPU Test 000
Chart A Chart B Checksum Test 001
SYSTEM PORTS & TEST1/0 PORTS ECHO PORTS System Memory Test 010
PORT DESIG * PORT DESIG * Interval Timer Test 011
System Terminal 00 No Echo Port 00 Bank Switch Test 100
Auxiliary 01 Auxiliary 01 DMA Test 101
Remote 10 Remote 10 .
- Designation indi switch positions
HSI/DMU 11 HSI/DMU 11 from left to right as shown in this figure.

Fig. 3-12. Mode switch decision tree. (Version Vi.x)
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n LEGEND:
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: Port
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TEST SELECTION - TEST MODE 2
TEST DESIG ?
= —
2650 CPU 000
Chart A Chart B Refresh Interrupt 001
SYSTEM PORTS & TEST 1/0 PORTS ECHO PORTS Parity Error Intr 010
PORT I DESIG ? PORT DESIG ® Bank + Page Select 011
System Terminal 00 No Echo Port 00 Sys Memory 0000—3FFF 100
Auxiliary 01 Auxiliary 01 DMA (System—System) 101
Remote 10 Remote 10 ? Designation indicates switch
positions from left to right as shown
HSI/DMU 1 HSI/DMU 11 in this figure. 2976171

Fig. 3-13. Mode switch decision tree. (Version V2.x)
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Test Mode

One of two test mode options is selected by mode switch position 4: Test Mode
1 or Test Mode 2. Test Mode 1 consists of two data communications tests,
pattern and loopback. These two tests provide verification of I/0 ports and
any devices that may be attached to the 8301. Both tests may be performed on
any one of four I/0 peripheral ports (system, auxiliary, remote
communications, or HSI). The Pattern Test sends an ASCII string to the
terminal (selected by mode switch positions 2 and 1). The test is generated
continuously until one of the mode switch positiens 6, 5, 4, or 3 is changed.
Depending on how the Pattern Test is entered, you may need to toggle the
RESTART switch to start the ASCII string. The Loopback Test accepts a
character entered from a terminal (selected by mode switch positions 2 and 1)
and loops it back to the same port.

Test mode 2 permits you to execute one of six power-up tests on an individual
basis. The six tests are listed in Chart C of Fig. 3-12 or 3-13. The test
is selected by the settings of mode switches 3, 2, and 1.

CFM USER COMMANDS
The CFM permits you to enter a limited set of user commands from the system
port. Recall that the method of entry into the CFM determines whether the

system port is fixed or selectable. The CFM must be in Normal Mode of
operation before the user commands can be entered.

Command Conventions

The CFM command line is preceded by the CFM prompt character, a pound sign
("#"). Bach command line consists of a command name or a command name and
one or more parameters, followed by a carriage return. The command name and
parameters are separated by spaces.

Each command name consists of two alphabetic characters. The parameters are
two or four character hexadecimal addresses. An optional looping parameter
"L" is available with some of the commands. (The commands are described
individually later in this section.)

When the looping (L) parameter is included in +the command line, the CFM
command is repeatedly executed until you press any key on the keyboard. The
looping parameter generates a sync pulse for each loop by addressing the Sync
I/0 port. This pulse may be used to trigger an oscilloscope or logic
analyzer.

NOTE

When the looping parameter is included, the sync pulse is generated
by addressing the sync I/0 port immediately before the test starts.
The sync test point is located near the top center of +the System
Controller Yboard. Refer +to Section 2, Installation for the
location of this test point and Section 8, System Controller for
additional information on the Sync I/0 port.
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The command name and parameters are defined for each command in a "SYNTAX"
box. Command names must be entered as shown. Parameters enclosed in braces
"éi" must be included in the command line. Parameters enclosed in brackets
"L]" are optional. Braces and brackets are used for syntactical
representation only and should not be entered as part of the command line.

CFM Error Codes

When a command name or parameter is incorrectly entered, an error code 1is
displayed on the next 1line of the System Terminal. The error code is
contained in register RO of the system processor's register dump. The
register dump is displayed in the following order:

RO R1 R2 R3 R4 R5 R6 PSU PSL
The four error codes are as follows:

Meaning

===

e}
T
~
o

Unrecognized command
RO=41 Illegal hexadecimal character
RO=42 3 Illegal delimiter
RO=43 Illegal I/0 port

DESCRIPTION OF CFM COMMANDS

Table 3-8 is a 1list of +the CFM user commands. They are described
individually on the following pages.
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