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1.1. Types of PROMSs

Overview

This chapter describes what PROMs (Programmable Read Only Memory chips) do
in Sun systems. It also describes PROM topics found in this manual.

There are a number of different PROMs found on the CPU Board in Sun systems. -
They include:

m]

[u]

m]

[w]

o

Boot PROMs — contain the boot and diagnostic programs.

ID PROMs — contain the system’s serial number, Ethernet address, and infor-
mation on system configuration.

EEPROMs — contain current system configuration (can be altered).
NVRAMs — perform the same function as the EEPROMS.

Hardware PROMs — part of the hardware logic; not covered in this manual.

Here is a little more information on each of the PROM types:

Boot PROMs

These PROMSs contain the PROM monitor program, a command interpreter
used for booting, resetting, low-level configuration, and simple test pro-
cedures. The newer Sun PROMs also contain the Extended Test Sys-—
tem, which is a menu-driven diagnostic system. The Boot PROMs also con-
tain power-on tests that are automatically run when the machine is reset.
These tests check CPU and Memory Board functions that are needed for pro-
gram loading and execution.

ID PROMs

These PROMs contain the following information that is unique to a particular
system:

o  Workstation Serial Number
o  Workstation Ethernet Address
o  System Configuration Information

The serial number is used to track the system, and to provide information for
certain copy protected application programs. The Ethernet address is used by
the network software to identify a system during boot-up.

S
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1.2. Booting Procedures

1.3. Sun Architectures

The ID PROM is not discussed further in this document.

EEPROMs and NVRAMS
The EEPROM (Electrically Erasable PROM) and NVRAM (Non-Volatile RAM)
contain information about the current system configuration, alternate boot
paths, and so on. Information can be written to as well as read from these
devices. Most of the information must be entered manually, and updated
each time the system configuration is changed (i.e. adding or removing
boards, changing monitor types, and so on). The information in these de-
vices can be read or written using a PROM monitor command or the Diagnos-
tic Executive appropriate for your system. The configuration format differs
in small ways between various CPU board architectures, so read the chapter
that applies to your system before modifying EEPROM contents.

A separate chapter is devoted to boot procedures. This chapter covers both
power-up and booting (normal and diagnostic) as well as the PROM monitor’s
boot command.

Since the PROM contents are hardware dependent, the PROM contents change
significantly between system architectures. This manual is divided into sections
by Sun architecture, to make reference easier. There are currently five Sun archi-
tectures, briefly described below.

Sun-1
The Sun-1 architecture has a smaller, 700 x 800 pixel screen, and steel,
rather than plastic workstations. It uses a Multibus backplane. The Sun-1
workstations include the Sun-100U desktop workstation, and the Sun-150U
Server. These systems use the MC68010 CPU. Sun-1 architecture is not
covered in this manual.

Sun-2
The Sun-2 workstation has a full size 900 x 1152 pixel screen. Sun-2’s use a
Multibus backplane, or in limited cases, VMEbus. Sun-2s may be desktop,
deskside, and fileserver models. Typical workstations include the Sun-2/120,
Sun-2/50, and the Sun-2/160. All Sun-2’s use the MC68010 CPU. The Sun-
2’s have a PROM monitor and automatic self-tests. They don’t have an
EEPROM or a diagnostic switch.

0Old vs New
There are two major versions of Sun-2 PROMs. The old version has shipped
until the 4.0 SunOS software release. The new version, incorporating a
number of new features, will be shipped with all Sun-2’s after the 4.0
software release.

The two types of PROMs are easy to distinguish from one another. Start up
the PROM monitor, (see Chapter 3 for details), then type

>kb
This command displays the PROM banner. Look for the PROM revision

number in the banner message. If the revision is R, Q or any other revision
letter, your system CPU board contains the old PROMs. Ifitis 1.1, or any

é%% sun Revision A of 9 May 1988
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Chapter 1 — Overview 5

1.4. PROM Revisions

N\

other revision number, your system contains the new PROMs. The difference
between the old and new PROM versions lie in the Monitor commands and
extended tests. Some new commands have been added, and only the new
PROM has extended tests. See chapter 5 for details on the differences
between the two versions.

Sun-3
The Sun-3 workstation uses the MC68020 processor and the VMEbus for
higher performance. The Sun-3 line is otherwise very similar to the Sun-2
line, in that there are desktop, deskside, and server versions. Typical Sun-3’s
include: Sun-3/50M, Sun-3/75, Sun-3/110, Sun-3/150, Sun-3/160, and the
Sun-3/200 family. All Sun-3’s contain an EEPROM to hold configuration
information, an improved PROM monitor, and the Extended Test Sequence.
The Sun-3/110 introduced the grayscale monitor and color circuitry on the
CPU board. The Sun-3/200 workstations feature 8-Megabyte ECC memory
boards. ‘

Sun-4
The Sun-4 uses a proprietary Scalable Processor Architecture SF9010 CPU
with an on-board Floating Point Unit. It also uses the VMEbus, and provides
fast integer and floating point performance. Like the Sun-3, the Sun-4 con-
tains an EEPROM and the Extended Test system. Both the PROM monitor and
the test system are easier to use and more consistent in the Sun-4, when
compared to previous versions.

Sun386i
The newest of the Sun workstations uses the Intel 80386 processor and
features a floppy disk as well as a hard disk, and a range of video monitor
types. Its NVRAM stores the same type information as the EEPROM. The
Sun386i also has an extended test system. Two more features unique to this
architecture are an on-line help system and slots for AT-compatible
hardware.

The Sun PROMS, particularly the Boot PROMs, change with every new architec-
ture. However, significant bug fixes or enhancements may be made to the Boot
PROM for an architecture that is already in service. In these cases, the revision
number of the Boot PROM becomes important. In this manual, Boot PROM revi-
sions are mentioned if they are required; otherwise naming the architecture
should suffice. Use the monitor kb command to determine a Boot PROM revi-
sion level (refer to the PROM Monitor Commands chapter for your system.

If you have a Sun-3 or Sun-4 system and are installing SunOS version 4.0, your
boot PROM MUST be Revision 1.8 or later.

If you have a Sun386i Revision 1.5 CPU board with a Revision 4.1 Boot PROM
and your boot fails, you may need to set an NVRAM location that specifies the
CPU board revision level. Look at the power-up banner to determine your Boot
PROM revision level. If you have a 4.1 PROM, refer to Chapter 16 for informa-
tion on using the monitor g command. Then open location 0x111 and set it to
“01” for a 1.5 CPU board revision level, or “02” for a Revision 2.0. You may
need to try setting it each way and rebooting to determine which board version
you have.

S
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1.5. Test Equipment

Loopback Connector for Ports
Aand B

Table 1-1

Loopback Connector for
Keyboard/Mouse Ports

This description applies only to
Sun-2 systems that use the
VMEbus, and to Sun-3 systems.

Table 1-2

L 4

Most of the tests run by the PROMs need no external equipment. However, the
extended test system requires special test fixtures, which are described next.

Since each architecture may have different I/O connections, the loopback con-
nectors are separated according to architecture in the text that follows.

A loopback connector is required at the handle edge of the CPU Board, to test
Serial Ports A and B, using the Extended Menu Tests invoked by the x Monitor
command. This shorting connector is a DB25P. A list of interconnects is pro-
vided below.

Serial Port Loopback Connections

From Pin To Pin
2(TxD) 3(RxD)
4(RTS) 5(CTS)
6(DSR) 20(DTR)

A loopback connector at the handle edge of the CPU board is required to test the
Keyboard and Mouse ports, using the Extended Menu Tests (accessed with the

x Monitor command). This shorting connector is a 15-pin (DB15P) connector.
A list of interconnects is provided below.

Sun-2 Loopback Wiring

From Pin To Pin

1(RxD)mouse | 3(TxD)mouse

S(RxD)keybd | 7(TxD)keybd

Sun _ Revision A of 9 May 1988
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Sun-3 Loopback Connector
for SCSI Bus Connector

Table 1-3

You must install a loopback connector on the SCSI connector at the backpanel
edge of the CPU Board in order to test the SCSI Bus, using the Extended Menu
Tests provided by the x Monitor command. This shorting connector is a DB50
connector. A list of interconnects is provided below. The set of chip and con-
nector (Conn) pins on the left side connect to those on the right side of the table.

Sun-3 SCSI Loopback Wiring

From | From To To
From Chip | Conn || Conn | Chip To
Signal Pin Pin Pin Pin Signal
ACK 14 38 16 2 DB7
BSY 13 36 14 3 DB6
SEL 12 44 12 4 DB5
ATN 15 32 10 5 DB4
REQ 20 48 8 6 DB3
MSG 19 42 6 7 DB2
C/D 18 46 4 8 DB1
I/0 17 50 2 9 DBO
RST 16 40 18 10 DBP
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2.1. The Power-on
Sequence

Booting Procedures

This chapter explains how Sun Workstations boot up. It covers both Power-Up
boots, and boots from the PROM monitor.

The descriptions given here vary between system architectures. The Sun-2 series,
for example, doesn’t have an EEPROM or diagnostic switch. The Sun-3 and Sun-4
have nearly identical PROM features. For information on the Sun386i boot up and
power-up options, refer to Chapter 15.

When a Sun system is powered-on, the CPU Board goes through a series of dis-
tinct phases. They are:

1. Reading the Diagnostic Switch (Sun-3 and Sun-4 only)

2. Power-up Tests

3. System Initialization

4

Boot of the SunOS operating system or, for Sun-3 and Sun-4, a user-defined
program

The figure on the following page illustrates this sequence. Chapter 15 describes
a similar sequence for the Sun386i.

sun 11 Revision A of 9 May 1988
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Figure 2-1

NOTE

The Diagnostics Switch

The Sun386i has jumpers and soft
switches to select the “run-time”
mode (refer to Chapter 15 for more
information.

The Power-on Sequence (Sun-3/4 Only)

N/

Diagnostic

Power-Up Self-tests

N/

Extended Tests
(optional)

J

Initialize System

J

Boot EEPROM Specified
Program

Diagnostic
Switch

Normal

N/

Power-Up Self-tests

J

Initialize System

&

Boot SunOS

This sequence varies with architecture. The Sun-2 has no diagnostic switch or
EEPROM; therefore Step 1 is not applicable. Because it doesn’ t have an EEPROM,
a Sun-2 always boots the SunOS operating system as the default — if you want to
boot a different program or boot from a different path, you must abort the
sequence and enter the boot command manually. For the Sun-386i boot
sequence, refer to Chapter 15.

The diagnostics switch (on Sun-3’s and Sun-4’s) selects one of two power up
sequences. The sequences differ in the type of self-tests that run, and which pro-
gram is booted.

The diagnostic switch is generally used to boot a diagnostic program if the
workstation exhibits hardware problems. However, any bootable program on a
legitimate boot device can be set to run if the diagnostics switch is set to DIAG.
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Switch Location

Power-up Tests

Minimum System Functionality

Memory Testing

Test Run Through

@

The diagnostic switch is located on the back of the Sun-3 or Sun-4 CPU Board.
The position of the switch varies with different workstation architectures. It
should be marked NORM for ‘‘normal’’ and DIAG for ‘‘diagnostic’’. On some
systems, the switch has a center position that will boot diagnostics, but is not
intended for use.

The power up tests are divided into two groups; the normal and the diagnostic
tests. User interaction depends on the diagnostic switch setting on Sun-3 and
Sun-4 systems. These tests are designed to establish a minimum functionality of
the system. They cover the CPU, its support logic and the Memory system,
including the virtual memory support circuitry.

Power-up tests have an inherent limitation; the system must work to a minimum
degree for the tests to run. The Sun power-up tests will run if the CPU and its sup-
port logic can fetch and execute instructions from the Boot PROM(S).

The amount of memory tested during the self-test phase depends on the diagnos-
tic switch setting for Sun-3 and Sun-4 systems. In Sun-2 systems all of memory
is tested, and for Sun386i systems, the NVRAM setting determines how much
memory is tested. .

On Sun-3 and Sun-4 systems, if a switch is present and is set to diagnostic mode,
all memory is tested. If the switch is in normal mode, the amount of memory
tested depends upon values in EEPROM. The reason for this variation is the
amount of time it takes to test memory.

Sun systems typically have a large amount of memory. The time it takes to test
this memory, especially on a fully configured system, can be significant. For this
reason we provide an EEPROM or NVRAM parameter that sets the quantity of
memory to be tested. If you want a short boot time, set a smaller range. If a more
thorough test is important, select a larger amount, or the entire memory. Even if
a small amount is selected, you can reboot in diagnostic mode and test all of
memory when a problem is suspected.

Stating some power-up execution times for Sun-3 products may be helpful.
Excluding the memory tests, the power-up execution time for a Sun-3 product is
about five seconds. The power-up execution time for a Sun-3 product with four
megabytes of main memory is approximately thirty seconds. Given a Sun-3 pro-
duct with 24 megabytes of main memory, the power-up execution time is around
105 seconds. In diagnostic mode, an 8 Mbyte Sun-4 product takes about 4
minutes, while a 128 Mbyte Sun-4 takes about 56 minutes. In normal mode, an 8
Megabyte Sun-4 takes about 45 seconds and a 128 Mbyte Sun-4 takes about 8
minutes.

The objective of the power-up test sequence is to determine whether or not the
CPU board logic and main memory are functional. Following the successful com-
pletion of the power-up tests and subsequent system initialization, an attempt is
made to boot the SunOS operating system, an EEPROM-specified program or an
operator-specified stand-alone program.
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On a Sun-3 or Sun-4, if the diagnostic switch is in the NORM position, the
power-up tests execute successfully, and you do not terminate the default boot
sequence, an attempt is made to down-load the SunOS operating system. Some-
thing like the following display then appears on the workstation screen:

The Sun386i power-up display is quite different from other Sun products; refer to
Chapter 15 for an example of that display. One requirement of the firmware is to
assign a unique test number to most of the power-up tests and display that
number in bits zero through four of the diagnostic LEDs as the test is running.
Given that there are fewer test numbers than there are power-up tests, some
_power-up tests, which check the same part of hardware, will share a test number.

On a Sun-3 or Sun+4 , if one of these power-up tests should fail, bit seven of the
diagnostic LEDs also lights up. Bit seven indicates that there is a hardware prob-
lem. The LED display enables the service person to conclude whether or not there
is a problem and determine which type of power-up test is failing.

For most models, LED 5 is the heartbeat LED. After the power-up tests have been

BitM completed, but prior to booting the SunOS operating system or an EEPROM-

0 o) Tost specified program, LED 5 blinks on and off to indicate that the CPU is actually
° > es executing instructions. LED six indicates whether or not the failure is an excep-
° Heartbeat tion class failure (i.e. unexpected trap or unexpected interrupt). The diagram to

Bitl 9 1> Exception the left of this text illustrates LED functions. LED interpretation differs for the

7 Sun386i (refer to Chapter 15 for more information).

Additionally, if the Diagnostic Switch (on a Sun-3 or Sun-4) is in the DIAG posi-
tion, status/error messages from the power-up tests are routed to serial ports A
and B by way of the MMU (Memory Management Unit) by-pass so that they can
be viewed on the screen of a ‘‘dumb’’ terminal. Therefore, even though some
power-up tests share the same test number, the output on the terminal’s screen
tells you exactly which test is failing,

In order to view the messages, the terminal characteristics must be set up as fol-
lows: The baud rate for serial port A must be 9600 while the baud rate for serial
port B must be 7200. There must be eight data bits and one stop bit. Finally, par-
ity must be be turned off (no parity).

Upon detection of a failure, the unsuccessful test will enter an infinite “‘scope
loop’’, continuously re-executing the failing test and thus enhancing the service
person’s ability to study the problem with test equipment.

When the Diagnostic Switch is in the DIAG position, there are six commands that
provide limited interaction with the power-up tests for Sun-3 or Sun-4 systems.

' é%% sun ‘ Revision A of 9 May 1988
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These commands will only be active prior to the display of the Testing _
megabytes of memory...Completed message. Here are the commands
that control the Sun-3 and Sun-4 power-up self-tests:

1. Pressthe b (a mnemonic for burn-in) key, prior to the display of the
. . .Completed message, to execute the power-up test sequence
indefinitely. This option is useful during the manufacturing burn-in
stage.

2. Pressthe s key prior to the display of the ‘‘completed’’ message to
immediately re-start the power-up test sequence.

3. If one of the power-up tests fails, it will continue to re-execute forever
unless interrupted. Press the space bar to terminate the failed test and
execute the next power-up test.

4. By default, an unsuccessful power-up test prints one error message
before entering an infinite scope loop. Once inside of the scope loop, the
failing test will not print any more messages. If, however, you would
like to see test messages while in the scope loop, press the p key.
Then, to turn the messages back off, press the p key a second time. In
other words, the p command acts like a toggle switch to turn message
mode on or off. :

5. skips the remaining power-up tests on a Sun-4 system.
6. On a Sun-4, the 1 key causes the currently executing test to run forever.

On a Sun-3 or Sun-4, if the content of location 0x17 of the EEPROM is equal to
““0x12"’ (an arbitrarily chosen value), there is another way to re-start the power-
up test sequence. Following the display of the banner

Sun Workstation, Model Sun-xxxxx Series,
Type-3 Keyboard............

you may press the User Reset Switch on the CPU Board edge to re-start the
power-up test sequence. Pressing the User Reset Switch generates a Watchdog
Reset. However, rather than handling the Watchdog Reset in the normal manner,
the power-up test sequence is initiated, assuming that location 0x17 of the
EEPROM contains ‘‘0x12’’. The power-up tests can be re-started in this manner
independent of the position of the Diagnostic Switch.

If the Diagnostic Switch is in the DIAG position, the name of each power-up test
will appear on the screens of the terminals attached to serial ports A and B.
Notice that you will have a ten second opportunity to enter the more comprehen-
sive test system by pressing any key on a terminal attached to a serial port. The
chapters titled Sun-x Extended Test Sequence (or System) details these additional
tests.

If the Diagnostic Switch is in the DIAG position, the power-up tests executed suc-
cessfully, and you did not enter a character on either of the “dumb terminal” key-
boards within the initial ten second period, the following display appears on the
workstation screen. Again, note that you have another ten second opportunity to
invoke the additional non-power-up tests by pressing any key on the Sun key-
board. If you do not respond, an attempt is made to boot a program specified in

D
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the Diagnostic Boot Path area of the EEPROM. If this attempt fails, the PROM
monitor program is invoked.

2.2. Booting the SunOS
Operating System

CAUTION

Following the initialization of the Sun-3 or Sun-4 work station, the default boot
sequence is executed. There are two issues that must be taken into consideration
here. One has to do with what is to be down-loaded while the other has to do
with where it is to be loaded from.

Assuming no operator intervention, the position of the Diagnostic Switch will
determine what is to be booted. If the Diagnostic Switch is in the NORM position,
the SunOS operating system is booted. Otherwise, if the Diagnostic Switch is in
the DIAG position, the EEPROM-specified program is booted. Be aware that the
monitor is invoked if no EEPROM-specified program is available.

If you interrupt the automatic (default) boot sequence, the monitor is invoked. At
that point, you may specify what is to be booted and where it is to be booted

from. See command b (boot) in the section titled Basic Monitor Commands for
a description of how to boot user-specified programs from user-specified devices.

If you are interacting with the system through a Sun keyboard, you may interrupt
the default boot sequence by typing LI-a. That is, hold down the key while
pressing the (a) key. On the other hand, if you are interacting with the system
through a ‘‘dumb’’ terminal, press the key to terminate the automatic
boot sequence.

If the system has a disk and the operating system is running, aborting the
auto-boot could damage your file-systems. If the operating system is run-
ning, use the procedures described in the Interrupting the Boot Sequence
subsection. ‘

The firmware also determines from which device the program is to be loaded. If
the Diagnostic Switch is in the NORM position and the content of EEPROM loca-
tion 0x18 is equal to “‘0x12’’ (an arbitrarily chosen value), the firmware attempts
to boot the SunOS operating system from the UNIX{ Boot Path area of the
EEPROM, beginning at location 0x19. If the Boot Path, which is supposed to
begin at location 0x19, is missing or contains an error, the monitor program is
invoked.

+ UNIX is a registered trademark of AT&T.
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Interrupting the Boot
Sequence

2.3. Booting From the
Monitor

If the Diagnostic Switch is in the NORM position and the content of EEPROM
location 0x18 is not equal to ‘‘0x12"’, the firmware will attempt to boot the
SunOS operating system using the following boot device polling sequence:

o Xylogics Disk Controller (when applicable)
o SCSI Disk Controller
o Ethernet

On the other hand, if the Diagnostic Switch is in the DIAG position, the firmware
will assume that both the path name of the file containing the program to be
loaded and the boot device are specified in the UNIX Boot Path area of the
EEPROM, beginning at EEPROM location 0x22. If either the file name or the boot
device is not present or is in error, the PROM monitor is invoked.

It is best not to interrupt the boot sequence; doing so may damage your file sys-
tems. Once the operating system is running and you want to access the monitor
program, become super-user and type in:

If you have no other choice, you may interrupt the boot sequence on the console
device — using the L1-a sequence on the Sun keyboard, or from a ter-
minal. Once you are in the monitor mode (symbolized by the > prompt), you
should enter the following:

Press (L1-a] or (Break ) again when the message above finishes. Next you may
see this message:

To boot from the PROM monitor, execute the b command. Although this com-
mand varies with the system architecture, it basically works in the following
way:

boot_device is a two letter designator for any boot device available on that archi-
tecture.
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Table 2-1

NOTE

&

To view the boot devices for your system, enter b? at the monitor prompt. Boot
devices may include:

Boot Devices
Designator Boot Device
ae AMD Ethernet
ie Intel Ethemnet
mt Tape Master 9-track tape
sd SCSI disk
st SCSI tape
xd 7053 Xylogics disk
xt Xylogics 1/4" tape
Xy Xylogics 440/450 disk

c,u, and p indicate the controller, unit and partition to use when booting. You
must enter the parentheses and commas as shown in the example above. If you
enter only

()
the default values will be used.

c is the controller number of the device (a disk controller, for example). if there
is only one controller, enter 0.

u is the unit number (if more than one storage unit (disk drive, tape drive, etc.) is
driven by the given controller. Enter O if there is only one drive for the selected
controller.

p is the partition number, which is used to subdivide the storage unit (boot dev-
ice). If the storage unit has no partitions (a tape for example) enter O here.

The boot_path gives the path to the file you want to boot, followed by one of
seven arguments that is to be passed to the booted program.

All of the boot parameters have default settings. The ultimate default is b, which
means boot the default file from the default device.

The description above is general. For details, refer to the PROM Monitor chapter
for your architecture.
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3.1. Power is OFF

CAUTION

@

Starting the PROM Monitor

This chapter tells you how to enter the PROM monitor mode. There are a number
of ways to do this. Before you do anything, you must discover the current state of
the system. The descriptions below list the different possibilities.

You can tell if your workstation is powered down very simply. Check the power
switch on the pedestal or base as well as on the video monitor. The ‘‘OFF’’ posi-
tion is labeled *‘0”’.

If your system is powered down, turn ON the power and then, IMMEDIATELY
FOLLOWING the

Testing ___ Megabytes of memory ...Completed

message, press the and (2] keys simultaneously. Or, if your console device
is a terminal, press the key. You should see the monitor prompt: >.

Do not use the sequence once the operating system has booted. If
disks are powered up and the operating system is running when you use the

: sequence, damage to your file systems could result.

If disks were powered up when you aborted the auto-boot, you should do the fol-
lowing:

Press (L1-a] or (Break]) again after you see the message shown above. Next you
may see this message:
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3.2. Halting the SunOS
Operating System

NOTE

S
Q

Your system is running the SunOS operating system if you see a prompt such as
hostname%

or
hostname#

on the screen. (This is only an example; prompts may be.customized to fit the
user’s needs.)

If your system is up and running the SunOS operating system, you must halt the
operating system to bring up the PROM monitor program. This can be done a
number of ways. The best way is to use the SunOS halt command. To run it,
do the following: ’

Another, less preferable way of shutting down the system and bringing up the
PROM monitor is to abort the SunOS operating system as described under Power
Is OFF at the beginning of this chapter.

Don’t do this unless your system is in such condition that you have no other
choice.

Once you are in the monitor mode (symbolized by the > prompt), you should do
the following:

Press again when the message above finishes. Next you may see this mes-
sage:
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4.1. The Power-Up Test
Sequence

Sun-2 Self-tests and Initialization

This chapter describes the specifics of the Sun-2 PROM self-test functions, as
well as CPU initialization.

The objective of the power-up test sequence is to determine whether or not the
CPU board logic is functional. From the beginning, the power-up tests make two
assumptions about the hardware; that the MC68010 CPU is functional, and that
the ability to fetch instructions from the Boot PROM is intact.

Powering up a Sun-2 workstation resets the MC68010 to boot state. As a result,
all instruction fetches are forced to the Boot PROM. Execution of the minimum-
confidence power-up tests begin immediately. These tests don’t employ any sys-
tem memory until the memory tests have been successfully completed.

If the power-up tests execute successfully and you do not terminate the default
boot sequence, the PROMs attempt to load the SunOS operating system. Some-
thing like the following display appears on the workstation screen to indicate
this.

The Sun-2 firmware assigns a unique test number to each of the power-up tests.
The test number is displayed in bits zero through seven of the diagnostic LEDs on
the CPU board edge, while that test is running. If one of these tests fails, the LEDs
will keep displaying the same pattern, enabling the service person to see which
power-up test failed.

The unsuccessful test enters an infinite scope loop, continuously re-executing the
failing test. In this way, the service person may study the problem with test
equipment.
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Power-Up Tests

For the sake of completeness, LED 4 is the heart-beat LED. After the power-up
tests have been completed, but prior to booting the operating system, LED 4
blinks continuously to indicate that the MC68010 Processor is still executing
code successfully.

Here are all of the Sun-2 power-up tests. Included is the name of each test, its
function, and the LED pattern displayed while the test is running. A detailed
description of each test follows the summary below.

LEDs What the system is doing What might be bad if

M = ON, (1= OFF when these LEDs are cycling. these LEDs stay on
76543210

® o000 e e e | Resetsets LEDs to this state CPU Board/Boot PROM.
oo o eoooe | Checking Context Register CPU Board (MMU).
ooeooo0eo | Segment Map Address Test CPU Board (MMU).
ocoeoooee | Segment Map data lines Test CPU Board (MMU).
ooeooo0o0 e | Segment Map constant data Test CPU Board (MMU).
oo e eoo e o | Checking Page Map Address dependency CPU Board (MMU).
oo e eo0 o0 e e | Checking Page Map Data lines CPU Board (MMU).
O0O®e000 Checking Page Constant Data lines CPU Board (MMU).
Ccee®e00O0 Checks memory size CPU or Memory board.
O®e®ee000 Constant Data Memory Test CPU or Memory board.
oe e eoco0 e o0 | Memory Address Dependency Test CPU or Memory board.
e o o 000 e o | Sctting up frame buffer
e e e 00 e 00 | Setting up NMI or keyboard
oooeo oo o | Self-Testdone, SunOS system in boot-state | CPU Board
oooooo0o0o0 | (LEDis blinking)

Diagnostic Register Test
This test sequentially lights up each of the LEDs. It indirectly tests
the processor’s ability to fetch instructions from the Boot PROM and
transfer data across the data bus.

Context Register Test
This test performs write-read-compare cycles on the Context Regis-
ter. '
Test Number | Hexadecimal Value Of LEDs | Visual Representation
2 0x11 OOOR0Ow
@ Revision A of 9 May 1988
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Segment Map Address Test
If this test fails, the Segment map address lines are shorted or
miswired.

Test Number | Hexadecimal Value Of LEDs | Visual Representation
3 0x22 OmCm0

Segment Map data lines Test
If this test fails, the Segment map data wires are shorted or bits are
bad.

Test Number | Hexadecimal Value Of LEDs | Visual Representation
4 0x23 (mE mm ]

Segment Map constant data Test
If this test fails, the Segment map data wires are shorted.

Test Number | Hexadecimal Value Of LEDs | Visual Representation
S 0x21 OO .

Page Map Address dependency Test
If this test fails, the Page map address lines are miswired or shorted.

Test Number | Hexadecimal Value Of LEDs | Visual Representation
6 0x32 mm | mE ]

Page Map data lines Test
If this test fails, the Page map data lines are miswired or shorted.

Test Number | Hexadecimal Value Of LEDs | Visual Representation
7 0x33 (W | W]

@:%ﬁ Sumn Revision A of 9 May 1988
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Page Map Constant Data Test A
If this test fails, there is a hardware problem.

Test Number | Hexadecimal Value Of LEDs | Visual Representation
8 0x31 NE | EEE

Memory sizing Test
Prior to testing memory, the memory is sized by mapping it in, then
trying to write and read back each location in memory.

Test Number | Hexadecimal Value Of LEDs | Visual Representation
9 0x70 m | | HEEE

Memory Constant Data Test
The memory is tested by write-read-compare steps.

Test Number | Hexadecimal Value Of LEDs | Visual Representation
10 0x71 OmEECOOm

Memory Address Dependency Test
The memory address lines is checked for miswiring or defective
chips.

Test Number | Hexadecimal Value Of LEDs | Visual Representation

11 0x72 m] | | mm m
4.2, Host System After the error-free completion of the power-up tests but before the execution of
Initialization the default boot sequence, the workstation requires initialization. The initializa-

tion steps are listed below.

1. The segment map in each context is initialized.
2. All page map entries are initialized.

3. Memory is sized.

a. The total amount of main memory that is physically present, both work-
ing and non-working, is stored in *romp->v_memorysize.

»
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4.3. The Boot Sequence

b. Variable *romp->v_memoryavail will contain the amount of avail-
able memory, excluding nonworking pages and pages reserved for the
monitor itself.

4. All of the available main memory is initialized.

All available pages of working memory are mapped in linear order, starting
at location zero.

6. Assuming that they exist, these devices are initialized and mapped:
a. Keyboard.
b. Mouse.
c. Serial Ports A and B.
d. Video Memory.
e. TOD Clock.
f. Ethemet.
7. As part of the initialization, the monitor’s interrupt vectors are employed.
Entry points to support routines are set up.
Following the workstation initialization, the default boot sequence is executed.
There are two issues that must be taken into consideration here. One has to do

with what is to be loaded while, the other has to do with where it is to be loaded
Jfrom.

If you interrupt the automatic (default) boot sequence, the monitor is invoked. At
that point, you may specify what is to be booted and from what device it is to be
booted. See command b (boot) in the Sun-2 Monitor Commands chapter for a
description of how to boot user-specified programs from user-specified devices.

Nommally, the firmware must determine from what device the program is to be
loaded. Sun-2 firmware uses the default boot sequence:

1. Xylogics Disk.
2. SCSI Disk.
3. Ethemet.

If you interrupt the default boot sequence or specify a non-existent boot device or
boot path, the monitor program is invoked.

Refer to Chapter 2 for more information on booting.
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5.1. Introduction

Bringing up the PROM Monitor

Old vs New PROMs

5.2. Monitor Command

Overview

NOTE

Sun-2 PROM Monitor Commands

“This chapter describes the PROM monitor (sometimes called the ‘“system moni-

tor’’) commands available on Sun-2 workstations. Taken as a whole, these com-
mands offer a low-level user interface to the Sun hardware. The commands con-
trol a variety of options, including booting from an alternate device, changing the
console output, reading or altering registers or memory locations, and so on.

The monitor commands are transient (their affects disappear when the power is
turned off).

Read chapter 3 for instructions on bringing up the PROM monitor.

Most Sun-2 systems have what we shall call the ‘‘old’’ PROM set. An alphabetic
character represents the revision level of these PROMs. The ‘‘new’’ set, included
with systems shipped following Software Release 4.0, have numerical revision
designations. They include a number of changes to the monitor program, among
which are four new commands: The £ or block writer command, the h or help
command, the v or display memory block, and the x or extended tests command.
The only other functionality change is that Sun-2 systems with the new PROMs
can now boot from tftp servers. The new commands make Sun-2 PROMs more
similar to the Sun-3 and Sun-4 PROM family. The new commands are marked as
such in the command descriptions.

The listing that follows shows the results of typing an h (help) at the monitor
prompt.

This command only works with the ‘‘new’’ Sun-2 PROMs. See the description
above.

This section describes the general characteristics that all of the commands have
in common. Detailed descriptions of each command and its arguments are listed
in the next section.
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Figure 5-1  Monitor Help Menu (New Sun-2 PROMs Only)

Executing a Command In general, to execute a command, you type in the appropriate command letter,
followed by any required command arguments. For example, if you wanted to
execute the hypothetical command © (which we will say needs the arguments
*“100°’ and ““200°"), you would type a line like this:

> 6 100 200

The command letter can be upper or lower case, and all commands and argu-
ments are separated by white-space (tabs or spaces). Pressing executes
the command.

Default Values Many of the monitor commands have built in, or default values, which the com-
mand uses if you do not supply an argument. The default values vary from com-
mand to command. Check the command descriptions for the default values of
interest.

‘Word Sizes - Word sizes referred to in this chapter are defined as follows: A byte is eight bits
long; a word is 16 bits long; a long word is 32 bits long.
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5.3. The Sun-2 Monitor
Commands

Displaying and Modifying

L

This section provides more detailed information on the commands listed in the
previous section. Both the commands and their arguments are described here.
Note that any changes made with these commands are valid only until the system
is powered down.

A number of the commands listed below can be used to display and/or modify
the system’s memory and registers. Regardless of the type of memory (RAM,
PROM or register), these commands have the same command syntax. This sec-
tion describes the monitor command syntax for memory modification. The
example here references long words (32 bits) of memory, but the syntax is the
same for bytes (8 bits) and words (16 bits).

Memory modification commands accept two types of arguments. The address
argument specifies the initial memory location that is to be displayed and/or
modified.

The second argument determines whether the current content of a memory loca-
tion is to be displayed and/or modified. Entering only the address of a memory
location after the command displays the content of that address:

At this point, you can respond in one of three different ways.

1. Simply pressing the key displays the contents of the next memory
location (in this case, OXFFE80004) as shown below.

Successively pressing the key displays the contents of successive
memory locations. Assuming that you pressed four times, the contents
of memory locations OXFFE80004, OxFFE80008, FFE8000C and OxFFE80010
would be displayed.

To exit the command, enter any non-hexadecimal character (i.e. q for quit)
before pressing Note that you will now return to the monitor’s basic
command level, with the > prompt:
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2. If you only want to modify one location, use a command such as:

3. The third response to the display of memory location contents is to modify
those contents. You enter the new hexadecimal value immediately follow-
ing the question mark ?, BEFORE pressing (Return). The following display
demonstrates how the value of memory location OxXFFE80000 can be
changed from “12345678"’ to ‘‘00ABCDEF’’. Note: following the assign-
ment of the new value to memory location OXFFE80000, the new value will
not be displayed; instead, the contents of the next memory location are
shown. You will not be returned to the monitor’s basic command level.

Entering a memory location’s virtual address followed only by a non-
hexadecimal character before pressing the key causes the monitor to
display the contents of that location then exit to the monitor command level.

Entering a non-hexadecimal character and a hexadecimal value after an address
causes the monitor to display the original value at that virtual address, assign a
new value, then display that value. For instance, assume that the original content
at address OxFFE80010 is ‘‘00000005°’. The command

displays the original value ‘‘00000005°’ then assigns the value ‘‘55555550°’ to
address FFE80010 before returning to the monitor prompt.

You may also enter multiple display and/or modify commands for multiple
memory locations on the same command line. If you enter this command line:
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Conventions

Special Commands for New
Sun-2 PROMs

Address Increment/Decrement
Command

You will see this on the screen:

The first part of the command line, command FFE80000 ? 00000000
displays the original contents of location FFE80000 before assigning the new
value ‘“00000000°’ to it.

The next question mark directs the monitor to display the contents of FFE80004.
The next part of the command line, ? 22222220, tells the monitor to display
the original contents of FFE80008, before assigning the new value ‘22222220
to it. The 33333330 tells the monitor to assign the value ‘33333330’ to
memory location FFE8000C. Finally, the q causes the monitor to exit to the
command level after the contents of FFE80010 are displayed.

The paragraphs below describe each of the monitor commands in detail. Each
paragraph starts with a line describing the command syntax. If a command has
more than one distinct format, each one is shown on a separate line. Letters in
bold typewriter font are typed as shown. Plain typewriter font
represents what you should see on the screen. Words in typewriter
italic show the type of information you are to enter. italic or boldfaced
Roman font is also used for emphasis within the text. Optional arguments and
default values are listed in the descriptions.

If your Sun-2 is upgraded with the new PROMs, these special commands will be
available.

By preceding the command with a + or -, you can cause the address display to
increment or decrement to the next location.

While traversing a range of addresses, type a + or - to change direction after
the program displays the content and waits for input.
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The ~T Command

The ~I Command

For example:

Entering the ~ character and then the t key, followed by a virtual address,
displays the physical address to which that address is mapped, along with a
detailed description of all the bits in the page table entry, the segment and page
RAM addresses, and what space they are in.

For example, entering
>~t 1000
results in this display:

Entering ~t with no arguments provides information with reference to virtual
address 0x00.

Entering the “~ character and then the i key, followed with a command,
displays compilation information for the system firmware. It includes the date,
host name and build directory path. For example:

Compiled at 6/7/87 on hostname in /directory name
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The ~C Command

Regular Sun-2 Monitor
Commands
Monitor a Command

Monitor b Command

“C source destination n

Entering the ~ character and then the ¢ key, followed with the parameters
shown, causes a block of n length to be copied from sourceto destina-
tion address, byte by byte.

a register _number action

The a command provides access to the CPU’s address registers.
register number may be a value from O to 7 inclusive. The default
value is 0. Register_number 7 accesses A7, the system stack pointer. To see
the user stack pointer, use the * command.

It is important to note that it is not possible to display the state of the proces-
sor at all times. The processor state may only be observed after:

o Anunexpected trap

o A user program has ‘‘dropped’’ into the monitor (by calling monitor
function abortent).

o You have manually ‘‘broken’’ into the monitor mode (by typing the L1
a sequence on a Sun keyboard or on a dumb terminal’s key-
board).

Read the section entitled Displaying and Modifying Memory for details on
how to use this command. Replace the word command in the description
with the letter a.

b?or b boot_device (controller,unit,partition) path

The boot command loads and executes the SunOS operating system or a
user-specified program. It boots from a default device or the boot device
specified in the command argument. A boot device is a secondary storage
device (disk, Ethernet, or tape) that contains the program to be loaded and
executed.

If a boot device is not specified, the program polls to see what devices are
available, in this order:

Xylogics Disk

SCSI Disk

Ethernet

If the boot attempt fails, you are returned to the monitor’s command level.

In order to boot from a specific device, the b command must be followed
with a boot device abbreviation, such as those shown below. Enter b ? to
view the boot device identifier arguments that your PROM monitor will
accept.
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Monitor ¢ Command

Monitor d Command

‘ Monitor e 'Command

)
2

The
ally

Some possible boot devices are:

xy — Xylogics 450/451 disk
sd — scsI disk
ie — Intel Ethernet
ec — 3COM Ethemnet
st — SCSI 1/4-inch tape drive
mt — Tapemaster 1/2-inch tape drive
sd, st, and xy arguments are followed with parentheses that option-
enclose the controller number, unit number, and partition or file number:

>b sd(0,0,0)

The

default values 0,0,0 are used if you do not enter values inside the

parentheses.

Up to seven optional arguments (which are passed to the boot program) may
follow the path argument. If you do not want the system to be reset prior to
booting, you must insert ! before the device identifier argument.

The boot command given below would boot the video diagnostic from the

/ stand directory over the Ethernet. Because the ! argument does not pre-
cede the device identifier argument, the system is reset before the booting
process begins. Note that one optional argument -t is passed on to program
the video.diag program.

> b ie(0,0,0)/stand/video.diag -t

c virtual_address

The continue command resumes execution of an interrupted program. You
can specify the virtual address of the instruction to be executed when the
program restarts.

By default, the program resumes execution at the address pointed to by the
Program Counter.

d register _number action

The Data register command provides access to the CPU’s data registers.
register number can be a value from O to 7 inclusive. The default
value is 0.

Read the previous section, Displaying and Modifying Memory for details on
how to use this command. Replace the word command in the description
with the letter d.

e virtual_address

The display/modify memory command displays and/or modifies the content

of one or more virtual addresses in word mode (i.e. each virtual address will
be treated as a 16-bit unit). That is, the content of one or more words can be
displayed, modified or, both displayed and modified.
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Monitor £ Command

Monitor g Command

Monitor h Command

Monitor k Command

See the previous section Displaying and Modifying Memory for a description
of this command’s syntax. Use the letter e in place of the word command
in the description.

£ start_virtual_ address end virtual address pattern size

The block write command (in “new” Sun-2 PROM s only) writes the pat-
tern you enter into each byte, word or long word in the range of virtual
addresses you specify with the start virtual address and

end virtual address arguments . By default, if the final, memory-
cell-size argument is not present, bytes are written. Arguments
start_virtual address end_virtual_addressand pat-
tern are required while size is optional. The possible values for size are
b (8-bit byte), w (16-bit word) or 1 (32-bit long word).

g virtual_address argument

When you use the goto command, you may go to (jump to) a pre-
determined, user-specified or default routine. The argument
virtual_address is used to indicate the virtual address of a user-
specified routine, and the optional argument is passed along to that rou-
tine. If you do not supply the virtual address argument, the value in
the Program Counter is used.

In order to set up a pre-determined routine, a user program has to set vari-
able *romp->v_vector_cmd equal to the virtual address of the routine.
Variable *romp->v_vector_cmd must be set prior to executing the g
command. Pre-determined routines may or may not return to the monitor.

The default routine, defined by the monitor, will simply print the user-
specified vector argument according to the user-specified format (given
in argument) before returning to the monitor. The only allowable formats
are “‘%x’’ and ‘*%d’’. Format ‘‘%x’’ prints argument vector as a hexa-
decimal number while, format ‘‘%d’’ prints argument vector asa
decimal number.

The help command (in ‘‘new’’ Sun-2 PROMs only) invokes the Help System
for the basic monitor commands. Each of the basic monitor commands and
its argument(s) are described in a help screen. No arguments are accepted
by the h command. The initial help menu of the Help System is shown at
the beginning of this chapter.

k 0, 1, 2 or b

The reset command performs various levels of system resets. It can also be
used to display the system’s banner. This command accepts one optional
argument. Entering k O resets the VME-bus, interrupt register and video
monitor (the Low-Level Reset). Entering k 1 invokes a Software Reset.
Entering k 2 invokes a Power-On Reset (Hard Reset). Finally, entering k
b displays the banner on the video monitor or terminal. The default value of
the argument is 0.
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Monitor 1 Command

Monitor m Command

Monitor o Command

Monitor p Command

Monitor z Command

Table 5-1

@»

virtual address
The modify long words of memory command displays and/or modifies the
contents of one or more virtual addresses in long word mode. Each virtual
address is treated as a 32-bit unit (long word). Read Displaying and Modify-
ing Memory for details on how to use this command. Replace the word
command in the description with the letter 1.

virtual address ‘
The modify segment table command displays and/or modifies the contents of
one or more of the Segment Table entries. Read Displaying and Modifying
Memory for details on how to use this command. Replace the word com-
mand in the description with the letter m.

virtual address
The modify bytes of memory command displays and/or modifies the content
of one or more virtual addresses in byte mode. Each virtual address is treated
as an 8-bit unit (byte). Read Displaying and Modifying Memory for details
on how to use this command. Replace the word command in the descrip-
tion with the letter o.

virtual address
The modify page table command displays and/or modifies the contents of
one or more of the Page Table entries. Read Displaying and Modifying

. Memory for details on how to use this command. Replace the word com-
mand in the description with the letter p.

The miscellaneous register command displays and/or modifies the contents
of the CPU’s miscellaneous registers. These registers are listed in the table
below:

Miscellaneous Registers for the MC68010

Symbol Name

SS Supervisor Stack Pointer
Us User Stack Pointer

SF Source Function Code

DF Destination Function Code
VB Vector Base

sc Supervisor Context

uc User Context

SR Status Register

PC Program Counter

Registers modified by this command (except for the System and User Con-
text registers) don’t take effect until the next ¢ command is executed.
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Monitor s Command

Monitor u Command

Table 5-2

N

It is important to note that it is not always possible to display the registers.
They are only observable after

1. Anunexpected trap

2. Auserprogram has “dropped;’ into the monitor (by calling monitor
function abortent) or

3. You have manually ‘‘broken’’ into the monitor (by typing Ll-aona
Sun keyboard or on a ‘“‘dumb’’ terminal’s keyboard).

Read the section Displaying and Modifying Memory for details on how to
use this command. Replace the word command in the description with the
letter x=.

8 number
The set/query function code command sets or displays the
address space to be used by subsequent memory access commands. The
value of number determines which Function Code is accessed by the
memory display and/or modify commands. If given no argument, the
current setting is printed. The acceptable number argument values are
shown in the following table.

Function Code Values

Value Address Space

0 Reserved (don’t use)
User Data

User Program

MMU Space
Reserved (don’t use)
Supervisor Data
Supervisor Program
Reserved (don’t use)

~N o W

u port options baud_rate
or

u echo
or

u uvirtual address

The input/output command configures the input and output devices and their
characteristics or displays the current input and output device set-up.

The u command requires arguments to specify from which device(s) you want
the system to expect input or which device(s) will display output.

If you do not enter an argument after the u command, the program will display
the current settings. If no serial port is specified when changing baud rates, the
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baud rate of the current input device is changed.

The default console output device is the Sun monitor. If the workstation has a
color monitor and a color board is unavailable, the program will look for a mono-
chrome monitor as an output device.

You may alter the existing I/O settings while you are in the monitor mode, using
the commands listed below; however, the default settings will be reinstated when
the system is power cycled.

u Command Arguments:

The port argument can be one of the following:

Table 5-3  Port Arguments

Port Argument Device
a Serial Port A
b Serial Port B
k Keyboard
s Screen

The options arguments are:

Table 5-4  Option Arguments

Option Argument Meaning
i input
o output
u UART
e input echoed to output
ne input not echoed to output
r reset specified serial port

The baud_rate argument specifies baud rate of the serial port being dis-
cussed. The virtual address argument specifies the virtual address of the
UART (Universal Asynchronous Receiver/Transmitter).

Following are examples of port and options arguments:

o  Enteru aiooru bio to select serial port A or B as the input and output
device.

Enteru ai oru bi to select serial port A or B for input only.

Enteru aooru bo to select serial port A or B for output only.

Enteru k to select the keyboard for input.

Enteru ki to select the keyboard for input.

Enteru s to select the screen for output.

Enteru so to select the screen for output.

Enteru ks, sk to select the keyboard for input and the screen for output.

0O O0O0O0Oo0ODo0ao

éé?ﬁ sSun ~ Revision A of 9 May 1988

microsystems



Chapter 5 — Sun-2 PROM Monitor Commands 45

Monitor v Command

Monitor w Command

Monitor x Command

Enteru abaud rate oru bbaud rate to set the serial port speed.
Enteru e to cause the output to echo the input.

Enteru ne to cause the output not to echo the input.

Enter u address to set the serial port virtual address.

O o oo

A previously mapped UART can also be used for input and/or output. Command
u uvirtual address,where virtual address is the virtual address
of a previously mapped UART, changes the virtual address of the UART. Do not
leave a space between the second u and the address.

If the u command is not followed by an argument, the current settings are
displayed. The current input device, output device, baud rate for serial ports A
and B, UART’s virtual address and input to output echo indicator are shown.

v start virtual address end virtual address size

The display memory block command (for “new” Sun-2 PROM s only)
displays the contents of each byte, word or long word in the range of virtual
addresses specified by start_virtual address and

end virtual address. The word_ size argument is optional; the
default is to display memory in byte format. In this format, sixteen consecutive
bytes are displayed on each line. In word format, eight consecutive words appear
on each line.

If long word format is enabled, four consecutive long words appear on each line.
To the far right of each line, the character corresponding to each byte is also
shown. All bytes that contain a non-ASCIiI code are shown as a period (*“.”’).
Legal values for size are b (8-bit byte), w (16-bit word), or 1 (32-bit long
word).

w virtual address argument

The set execution vector command allows you to vector to a pre-
determined or default routine. Optional arguments virtual address and
argument are passed along to the to-be-e¢xecuted routine.

In order to set up a pre-determined routine, a user program sets the variable
*romp->v_vector_cmd equal to the virtual address of the pre-determined
routine. Variable *romp->v_vector_cmd must be set prior to executing the
w command. Pre-determined routines may or may not return to the monitor.

The default routine, defined by the monitor, simply prints the user-specified
virtual address argument according to the user-specified format (given in
argument) before returning to the monitor. The only allowable formats are
“%x’’ and *‘%d’’. Format *‘%x’’ prints argument virtual addressasa
hexadecimal number; format ‘‘%d’’ prints it as a decimal number.

X

In the new Sun-2 PROM s, the extended test system command invokes
the Extended Test System. See Chapter 6 for details.

sun Revision A of 9 May 1988

microsystems






Sun-2 Extended Test Sequence

Sun-2 Extended Test Sequence

6.1. Introduction

6.2. Extended Test Menu Structure

6.3. Sun-2 Extended Test Sub-Menus

49

49
50
52







6.1. Introduction

NOTE

D
@

Sun-2 Extended Test Sequence

This chapter shows the menu hierarchy for the Sun-2 Extended Test Sequence.
Use this sequence to perform detailed tests on the hardware.

This sequence is only included in the new Sun-2 PROMs. See the Overview
chapter for details.

The Extended Menu Tests are a suite of test routines that provide detailed testing
of the system hardware. They provide an additional level of testing beyond the
power-up self-tests. You can invoke them with the monitor x command if you
have the new Sun-2 boot PROM.

You are in the monitor when you see the > prompt on the screen.
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6.2. Extended Test Menu The user interface of the monitor’s extended test menu structure consists of a
Structure Main Menu and multiple sub-menus.
Main Menu Two Main Menus, which differ slightly according to workstation type, are

displayed in the examples below. The options are described after the menus.
Extended Test Menu for Sun-2/50, Sun-2/130, and Sun-2/160

Extended Test Menu for Sun-2/120 and Sun-2/170.
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The options available from the two Sun-2 Main Menus are presented here in
alphabetical order for your convenience.

ar

ie

rs

sd

The Archive Bootpath Test command tests the bootpath to the 1/4" Archive
tape drive. It makes sure the workstation can boot programs from this
device. The test performs a boot sequence to the selected device. If the de-
vice is present, it will read the boot blocks into system memory without
actually executing the boot code. boot

The Intel Ethernet Test checks the Intel 82586 Ethernet Coprocessor chip,
the Intel 82501 Serial Interface Unit chip, and the connection to the Ethernet
network. This command brings up the Ethemet Menu with different test
options.

The Keyboard Test command determines whether or not keyboard characters
are correctly transmitted to the CPU. After invoking this test, The ASCI code
corresponding to a character and the character itself appear on the screen as
you press keys on the keyboard. To exit the test, type an character.

The Memory Test command invokes the Memory Menu. This menu con-
tains all of the memory tests .

The Keyboard and Mouse Menu Tests command invokes the Keyboard and
Mouse Menu. This menu contains the keyboard and mouse tests

The Tapemaster Bootpath Test command tests the bootpath to the 1/2-inch
Tapemaster tape drive. It makes sure the workstation can boot programs
from this device. The test performs a boot sequence to the selected device.
If the device is present, it will read the boot blocks into system memory
without actually executing the boot code.

The Serial Ports Menu Tests command invokes the Serial Ports Menu. This
menu contains all of the serial port tests.

The SCSI Disk Bootpath Test command tests the bootpath to the SCSI hard
disk. It makes sure the workstation can boot programs from this device.
The test performs a boot sequence to the selected device. If the device is
present, it will read the boot blocks into system memory without actually
executing the boot code.

»
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6.3. Sun-2 Extended Test
Sub-Menus

Intel Ethernet Menu

st
The SCSI Tape Bootpath Test command tests the bootpath to the SCSI tape
drive. It makes sure the workstation can boot programs from this device.
The test performs a boot sequence to the selected device. If the device is
present, it will read the boot blocks into system memory without actually
executing the boot code.

vi
The Video Test command invokes the Video Menu. This menu contains all
of the video tests.

The Xylogics Tape Bootpath Test command tests the bootpath to the Xylo-
gics 1/2-inch tape drive. It makes sure the workstation can boot programs

. from this device. The test performs a boot sequence to the selected device.
If the device is present, it will read the boot blocks into system memory
without actually executing the boot code.

xy
The Xylogics Disk Bootpath Test command tests the bootpath to the Xylo-
gics hard disk. It makes sure the workstation can boot programs from this
device. The test performs a boot sequence to the selected device. If the dev-
ice is present, it will read the boot blocks into system memory without actu-
ally executing the boot code.

The following pages describe the various sub-menus available from the main
extended test menu. They are in alphabetical order for your convenience.

This menu comes up only for Sun-2 systems that use the VME bus, when ie is
chosen from the Extended Test Main Menu. The Intel Ethernet Menu contains
three local options. The three Ethemnet tests check the functionality of the Intel
82501 Serial Interface Unit Chip, the Intel 82586 Ethernet LAN Co-processor
Chip and the connection to the Ethernet network. These options are explained
below.

The Intel Ethernet Test sub-menu choices are described below.

1
The Local Loopback Test command tests the Intel 82586 Ethernet LAN co-
processor chip. It runs the internal tests built into the chip. Prior to the test,
the Intel 82586 Ethernet LAN co-processor chip disconnects itself from the
Intel 82501 Serial Interface Unit Chip.
%%ﬁ S un : Revision A of 9 May 1988
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e
The Encoder Loopback command runs an internal loop back test of the Intel
82501 Serial Interface Unit Chip. The transmitter line, receiver line, noise
filters and Manchester encoding/decoding logic are tested. Before executing
this test, the transmitter and receiver lines of the chip are connected together.

X

The External Loopback command runs the external loop back test. This test
checks the Intel 82586 Ethemnet LAN Co-processor Chip, the Intel 82501
Serial Interface Unit Chip and the Ethernet transceiver and receiver lines.
The test sends data out onto the Ethernet, then receives it back and compares
the transmitted and received data. Before running this test, attach an Ether-
net transceiver cable to the CPU board and to a properly terminated tran-
sceiver.
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Memory Test Menu

When you choose the me option from the main Sun-2 Extended Test Menu, the
Memory Menu comes up:

The Memory sub-menu test choices are described in the paragraphs that follow.

alow high

The a command executes the address test on a range of memory.
Specifically, write-read-compare cycles is performed on long words. The
datum that is written to each memory ‘‘cell’’ is its own address. This com-
mand accepts a maximum of two arguments:

The 1ow argument specifies the first address to test. By default, the value
of lowis 0x2000. The 1low value should be a hexadecimal (base 16)
number.

The high argument indicates the final address to test. The default high
address is the highest memory address available. The high value should
be a hexadecimal (base 16) number.

¢ low high pattern

The e command performs write-read-compare cycles on a range of
addresses with a specified pattern. The test accepts three optional arguments
and uses long-words only.

The Iow argument specifies the first address to test. By default, the value
of lowis 0x2000. The low value should be a hexadecimal (base 16)
number.

CAUTION  Addresses 0x0 to 0x2000 are reserved for use by the boot PROM. If this test

overwrites those locations, the system may crash.

The high argument represents the final address to test. The default high
address is the highest memory address available. The high value should
be a hexadecimal (base 16) number.

The pattern argument names the pattern expected throughout the range
of addresses. The observed values are compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.
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s low high pattern

The s command reads the specified range of addresses and compares the
values to the value of pattern.

The 1ow argument specifies the first address to test. By default, the value
of lowis 0x2000. The low value should be a hexadecimal (base 16)
number.

The high argument represents the final address to test. The default high
address is the highest memory address available. The high value should
be a hexadecimal (base 16) number.

The pattern argument names the pattern expected throughout the range
of addresses. The observed values are compared against this expected value.
The default value of patternis O0xaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

w low high pattern

The wcommand writes a pattern to a range of addresses. The test accepts
three optional arguments.

The 1ow argument specifies the first address to test. By default, the value
of lowis 0x2000. The low value should be a hexadecimal (base 16)
number.

The high argument represents the final address to test. The default high
address is the highest memory address available. The high value should
be a hexadecimal (base 16) number.

The pattern argument names pattern expected throughout the range of
addresses. The observed values is compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.
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Mouse/Keyboard Menu When you enter mk from the Sun-2 Extended Test Main Menu, the The
Mouse/Keyboard Ports Tests menu is offered:

The following text describes the Mouse/Keyboard Ports Test menu choices.

w channel baud pattern
The Write and Read SCC Test command performs write-read-compare
cycles to register 12 of the port under test. This command accepts as many
three arguments. The channel argument determines which port is tested.
Legal values for channel are shown in the table below:

Letter Device
k Keyboard (default)
m Mouse

The baud argument sets the baud rate at which the test is executed. The
default baud rate is 1200. The baud argument should be a decimal (base 10)
number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base 16)
number.

x channel baud pattern
The Xmit command writes patterns to the port under test. This command
accepts the same arguments as the w command.

i channel baud pattern
The Internal command performs internal loop back write-read-compare
cycles on the port under test. The transmitter and receiver lines of the
requested port are connected internally prior to the test.

This command accepts the same arguments described for the w command.
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e channel baud pattern
The External command executes an external loop back test on a user-
specified port. Write-read-compare cycles are performed on the port under
test. To run this test, the within-port external loop back cable must be
installed (see Chapter I). This command accepts the same arguments as the
w command.

Serial Ports Menu When you choose rs from the Sun-2 Extended Test Main Menu, the Serial Ports
Menu comes up:

The Serial Ports sub-menu choices are discussed in the paragraphs that follow.

w channel baud pattern
The Wr/Rd SCC Reg command performs write-read-compare cycles to
register 12 of the port under test. This command accepts three arguments.

The channel argument determines which port is tested. Legal values for
channel are shown in the table below:

Letter Device

a Serial Port A (default)
b Serial Port B

The baud argument sets the baud rate at which the test is executed. The
default baud rate is 1200. The baud should be a decimal (base 10)
number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.

X channel baud pattern
The Xmit command writes patterns to the port under test. This command
accepts the same arguments described for the w Serial Ports menu choice.

i channel baud pattern
The Internal command performs internal loop back write-read-compare

D
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Yideo Test Menu

cycles on the port under test. The transmitter and receiver lines of the
requested port is connected internally prior to the test.

The arguments for this command are the same as those described for the w
Serial Ports Menu choice.

e channel baud pattern
The External command executes an external loop back test on a the port
you specify. Write-read-compare cycles are performed on the port under
test. In order to run this test, the within-port external loop back cable must
be installed (see Chapter 1).

The arguments for this command are the same as those described for the w
Serial Ports Menu choice.

When you choose vi from the Sun-2 Extended Test Main Menu, the Video Tests
menu comes up:

alow high
The a command executes the address test on a specified range of frame
buffer memory addresses. Specifically, write-read-compare cycles are per-
formed on long words. The data that is written to each memory *‘cell”’ is its
own address. This command accepts two arguments.

The I1ow argument specifies the first address to test. By default, the value
of lowis0x2000. The 1ow value should be a hexadecimal (base 16)
number.

The high argument represents the final address to test. The default high
address is the highest frame buffer memory address available. The high
value should be a hexadecimal (base 16) number.
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¢ low high pattern
The ¢ command performs write-read-compare cycles on a range of
addresses with a specified pattern. The test accepts three optional arguments
and uses long-words only.

The Iow argument specifies the first address to test. By default, the value
of lowis 0x2000. The low value should be a hexadecimal (base 16)
number.

The high argument represents the final address to test. The default high
address is the highest frame buffer memory address available. The high
value should be a hexadecimal (base 16) number.

The pattern argument names pattern expected throughout the range of
addresses. The observed values is compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

slow high pattern
The s command reads the specified range of addresses and compares the
values to the value of pattern. The test accepts three optional argu-
ments.

The 1ow argument specifies the first address to test. By default, the value
of lowis 0x2000. The low value should be a hexadecimal (base 16)
number.

The high argument represents the final address to test. The default high
address is the highest frame buffer memory address available. The high
value should be a hexadecimal (base 16) number.

The pattern argument names a pattern expected throughout the range of
addresses. The observed values is compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

w low high pattern
The wcommand writes a pattern to a range of addresses. The test accepts
the same options as the s command, described above.
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Options Menu

Q@

The Options Menu is offered when you select any Extended Menu Test. You
may use the Options Menu to specify the sequence of testing. The default option
is to execute the test once, then return to the current menu.

£
The Loop forever command runs the test in an endless loop. Error
messages are still reported.
h
The Loop forever with halt on error command runs the test
in an endless loop until an error is detected. If an error occurs, testing halts.
1
The Loop once with loop on Error command runs the test once.
If an error occurs, the test enters a scope loop.
n
The Loop forever with error messages inhibited com-
mand runs the test in an endless loop. No error messages are reported.
<cr>
The Loop Once command runs the test once, then returns to the current
menu. All errors are reported. To select this option, press (Return).
Sun Revision A of 9 May 1988
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7.1. The Power-Up Test
Sequence

Sun-3 Self-tests and Initialization

In order to perform the power-up tests, two assumptions must be met. The
MC68020 cPU must be functional and the ability to fetch instructions from the
Boot PROM must be intact.

Powering up a Sun-3 workstation resets the CPU to boot state, which means that
all instruction fetches are forced to the Boot PROMs. Execution of the minimum-
confidence power-up tests begin immediately. These tests do not employ any
memory until memory has been successfully checked.

The objective of the power-up test sequence is to determine whether or not the
CPU board logic and main memory are functional. Following the successful com-
pletion of the power-up tests and subsequent workstation initialization, an
attempt is made to boot the SunOS operating system, an EEPROM-specified pro-
gram, or an operator-specified stand-alone program.

If the Diagnostic Switch at the rear of the system is in NORM position, you will
not be able to interact with the self-tests. You may read the LEDs on the CPU
board edge (described later in this chapter) to determine whether or not a test is
failing, and you will see a rotating diagonal symbol after the

Testing _ megabytes of memory...

message on the console during the memory tests. The quantity of memory
checked during a power-up with the diagnostic switch on NORM is dependent on
EEPROM programming. The EEPROM Layout chapter explains how to set the
parameter that controls the quantity of memory tested. If the workstation con-
tains a large amount of main memory, self-tests may last three minutes or more.

If the Diagnostic Switch is in the NORM position, the power-up tests execute suc-
cessfully and, if you do not terminate the default boot sequence, an attempt is
made to down-load the SunOS operating system.
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A display something like this appears on the workstation’s screen to indicate that
power-up tests are successful:

7.2. The Boot Sequence Following the initialization of the workstation, the default boot sequence is exe-
~ cuted. There are two issues that must be considered here. One has to do with
what is to be down-loaded while the other has to do with where it is to be loaded
from.

Assuming no operator intervention, the position of the Diagnostic Switch will
determine what is to be booted. If the Diagnostic Switch is in the NORM position,
the SunOS operating system is booted. Otherwise, if the Diagnostic Switch is in
the DIAG position, the EEPROM-specified program is booted. Be aware that the
monitor is invoked if no EEPROM-specified program is available.

If you are in the PROM monitor mode, you may specify what is to be booted and
where it is to be booted from. See command b (boot) in the chapter titled Sun-3
PROM Monitor Commands for a description of how to boot user-specified pro-
grams from user-specified devices.

If you are interacting with a Sun-3 workstation through the console to reach the
monitor program, you may enter L1-a (or on a terminal) IMMEDI-
ATELY after the

Testing ___ megabytes of memory...Completed.
message.

CAUTION Donotuse L1-A procedure once the automatic boot has started; the file
systems may be damaged if disks are powered-on and the operating system
has started to run.

If the operating system is already booted, use the procedures described in
Chapter 3 to start the monitor.

Once you are in the monitor mode (symbolized by the > prompt), you should do
the following:
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Diagnostic Power-Up

N\

Press Ll-a or again when the message above finishes.

Next you may see this message:

The firmware also determines from what boot device the program will be
loaded. If the Diagnostic Switch is in the NORM position and the content of
EEPROM location 0x18 is equal to 0x12 (an arbitrarily chosen value), Sun-3
firmware will attempt to boot the SunOS operating system from the boot path
specified in the EEPROM, beginning at location 0x19. If the boot path is missing
or contains an error, the monitor program is invoked.

If the Diagnostic Switch is in the NORM position and the content of EEPROM loca-
tion 0x18 is not equal to 0x12, Sun-3 firmware attempts to boot the SunOS
operating system using the following boot device polling sequence:

1. Xylogics Disk.
2. SCSI Disk.
3. Ethernet.

If the Diagnostic Switch is in the DIAG position, the firmware assumes that both
the path name of the file containing the to-be-loaded program and the boot device
are specified in the EEPROM, beginning at EEPROM location 0x22. If either the file
name or the boot device is not present or is in error, the monitor is invoked. If
the Diagnostic Switch is in the DIAG position, you may connect a terminal to
Serial A or B and interact with the self-tests and the Extended Test System, if
required.

If the Diagnostic Switch is on DIAG, the self-test is executed as it is when the
switch is “‘off’” or on NORM, except that all of memory is tested. In addition,
self-test status information is directed only to serial ports A and B, using the
MMU (Memory Management Unit) bypass until all hardware required for the
Video Monitor has been successfully tested.

Any hardware failures during the selftests will invoke scope loops to permit
troubleshooting the failure. An RS-232 terminal with its characteristics set to
9600 Baud, 8 data bits, 1 stop bit and no parity should be connected to Serial Port
A of the CPU board if you wish to view self-test status and interact with the sys-
tem. If you use Serial Port B you must set the terminal baud rate to 1200.

Limited interaction with the self-test program is possible in this mode and the
following characters will invoke the following actions when entered from the ter-
minal connected to serial port A during self test. Each of these commands is
documented below.

1. Pressthe b (amnemonic for burn-in) key, prior to the display of the
. . . Completed message, to execute the power-up test sequence
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indefinitely. This option is useful during the manufacturing burn-in stage.

2. Pressthe s key prior to the display of the ...Completed message to
re-start the power-up test sequence.

3. If one of the power-up tests fails, it will continue to re-execute forever unless
interrupted. Press the space bar to terminate the failed test and execute the
next power-up test.

4. By default, an unsuccessful power-up test prints one error message before
entering an infinite scope loop. Once inside of the scope loop, the failing test
will not print any more messages. If, however, you would like to see test
messages while in the scope loop, press the p key. Then, to turn the mes-
sages back off, press the p key a second time. In other words, the p com-
mand acts like a toggle switch to turn message mode on or off.

During a diagnostic boot, after self-test has completed successfully, you will be
prompted to enter the extended tests, as shown below.

If you press a terminal key during this time the Extended Test Menu is displayed
on the terminal screen. See the Sun-3 Extended Test Sequence chapter in this
document for details.

If you do not assert control of the system by pressing a terminal key within the
10 seconds delay time the Boot PROM program will next display the Sun logo
and message on the console.

Remote Testing If you press e on a dumb terminal keyboard, during the ten second period, all
subsequent output will appear on both the console video monitor and a terminal
attached to Serial Port A or B.

The purpose of this feature is to enable an individual at a remote site, using a ter-
minal attached to a non-local machine by way of a telephone line with modems
at each end, and the individual on-site to observe the system’s behavior simul-
taneously. Once a system is in this mode, the local and non-local parties can
communicate by employing the # command. Specifically, if the person at the
remote site would like to send a message to the person on-site, he or she would
simply type the # before typing the actual message. In order to terminate the
message, the person at the remote site would enter a second #. At this point, the
on-site person would be able to respond by prefixing and terminating their
response with the #.

The # option will be very useful in the situation where an on-site customer has
contacted a remote repair depot regarding a potential hardware problem. The
repair person at the remote repair depot could initiate diagnostics on the non-
local machine and allow both parties to observe the output. Beyond that, the
repair person and the customer could communicate by way of the # command.
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Diagnostic Self-test Sequence If the diagnostic switch is enabled, the name of each test appears on the terminal
until all self-tests are complete. The tests differ slightly according to the system
architecture. The examples that follow represent each Sun-3 workstation.

Figure 7-1  Sun-3/75, 3/140, 3/150, 3/160, and 3/110 Diagnostic Boot Sequence
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Figure 7-2  Sun-3/50 and Sun-3/60 Diagnostic Boot Sequence
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Figure 7-3  Sun-3/260 and Sun-3/280 Diagnostic Boot Sequence

Test Descriptions The following paragraphs describe each individual test, and the messages and
indications generated if it fails. All tests are performed with the MC68020 cache
enabled.

Diagnostic Register Test The first test is indicated by a slow loop through the Diagnostic LEDs, intended to

determine if the CPU is able to fetch instructions correctly from the Boot PROM
and transfer data across the data bus.

NOTE  Ifall the LED s remain lighted, you could have a low voltage or board seating
problem, or the system could contain the wrong Boot PROM.
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SCC (Z8530) Wr/Rd Test (Sun-3/50 and 3/60 only)

Through U The ability of the CPU to communicate with the Zilog Z8530 Serial Communica-

tions Chip (SCC) is performed as the first test. Because the Sun-3/50 and the
Sun-3/60 CPU board does not provide a means to communicate with the RS-232
Ports A and B except through the MMU, this test sets up the highest addresses in
both the Segment MAP RAM and Page Map RAM to point to the base of the
Z8530 SCC chip and performs a write/read test of WR 12/RR 12, an internal
register within the SCC chip. This test is provided to get the CPU to SCC path
tested so that all subsequent tests may display test name and error status to a ter-
minal attached to Serial Port A; consequently no error message is displayed dur-
ing this test.

NOTE  The diagrams that follow depict the LED states for each self-test. Note that the
LEDs are shown here for convenience in reading as binary numbers; the least
significant bit is on the right. In most systems, the LEDs are read with bit 0 on the
left for desktop installations and with bit 0 on top for deskside installations. The
LEDs on the Sun-3/60 CPU board are the exception; they are read as shown in
the following diagrams.

The tests are described here in the order that they are executed. Tests that do not
apply to all systems are inserted in as close to the actual sequence as possible.

Boot PROM Checksum Test The Boot PROM checksum is calculated and compared to the expected value. If
this test fails the Boot PROM may need replacing.

Checksum compare errors will cause the following terminal display:

Err 16: PROM checksum error, exp XXXXXXXX, ObS XXXXXXXX

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation [ Condition

0x01 Bit 70ooo0c0eBit 0 okay

0x81 ®0000008 error
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DVMA Register Test

Context Register Test

Segment Map RAM Wi/Rd Test

@

This test is not performed on the Sun-3/50 or 3/60. Data from Oxff to 0x00 is
written to this register and then read back and compared. The test enters a scope
loop on data compare errors, and may display this message on the terminal:

Err 1: eXpP XXXXXXXX, obs XXXXXXXX, XOIr XXXXXXXX

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x02 Bit 7 cooocoe0Bit 0 okay

0x82 ®0000080 error

Data from 0x07 to 0x00 is written to this register and then read back and com-
pared. The test enters a scope loop on data compare errors, and may display this
message on the terminal:

Err 1: exp XXXXXXXX, ObS XXXXXXXX, XOr XXXXXXXX

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x03 Bit 7000000eeBit ) okay

0x83 s00000e e error

The Segment Map RAM Write/Read Test writes the Segment Map RAM with float
bit patterns for each address of the Segment Map RAM. If a write/read compare
error occurs during the test, the Segment Map RAM address is looped on after the
program displays the RAM address and good and bad compare data.

The test will scope loop on data compare errors and may display this message:

Err 2: addr XXXXXXXX, eXpP XXXXXXXX, ObS XXXXXXxXX

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x04 Bit 7o0000e00Bit 0 okay

0x84 ®0000800 error
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Segment Map Test

Page Map Test

D

Three passes of write/read tests are performed on the Segment Map RAM. In the
first pass, the consecutive patterns of hexadecimal 5A, 2C, 97 are written and
read. In the second pass, the consecutive patterns 2C, 97, SA are written and
read. And, in the last pass, consecutive patterns of 97, 5A, 2C are written and
read. The expected values are compared with the values read for each pass and
data compare errors are reported.

The segment map test will scope loop on data compare errors with the following
message:

Err 2: addr XXXXXXXX, €XpP XXXXXXXX, ObS XXXXXXXX

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x05 Bit 700000e0eBit 0 okay

0x85 ®0000808 error

The page map test runs in context O only, with the segment maps set up to unity
map, that is, address O will contain 0, address 1, 1, etc. Three passes of
write/read tests are performed on the Segment Map RAM. In the first pass, the
consecutive pattems SAO00C5A, 5A00072C, and 2C000A97 are written and
read. In the second pass, the consecutive patterns SA00072¢, 2C000A97, and
5A000CSA are written and read. And, in the last pass, consecutive patterns
of2C000A97, 5A000C5 A, SA00072C are written and read. The expected values
are compared with the values read for each pass and data compare errors are
reported. Data compare masking is appropriately provided for differences in Page
Map RAM width for the three workstation models.

The page map test enters a scope loop on data compare errors and may display
this message:
Err 2: addr XXXXXXXX, €XpP XXXXXXXX, ObS XXXXXXXX

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition
0x06 Bit 7000006 e0Bit 0 okay

0x86 20000880 error
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Memory Path Data Test The Memory Path Data Test is the first test of the ability to write/read access
memory thru the Segment and Page Map RAM. This test writes and reads
memory addresses from 0x400 to 0x1000 with a float bit pattern in order to test
the CPU to memory data bus path and provide a tight scope loop in event of
errors without testing all of memory.

Possible error messages are:

Err 2: addr XXXXXXXX, €XP XXXXXXXX, O0bS XXXXXXXX

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x07 Bit 7o00000eseBit 0 okay
0x87 ®0000s e error
NXM Bus Error Test Bus errors are tested by writing to an invalid page, writing to a protected page,

and by writing to non-existing memory. Upon error the test enters a scope loop
after displaying an error message:

Possible error messages are:

Err 3: No NXM Bus Error exp XXXXXXXX, ODbS XXXXXXXX

Err 7: bus error reg exp XXXXXXXX, ObS XXXXXXXX, XOr XXXXXXXX

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x08 Bit 70000e000Bit 0 okay
0x88 ®0008000 error
Interrupt Test With the processor allowing all interrupts, the level 1 interrupt is enabled and

verified to occur. The test enters a scope loop upon error with the following, and
may display this message:

Err 4: No Level 1 interrupt!

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x09 Bit 7o000e00eBit 0 okay

0x89 ®0008008 error
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TOD Clock Interrupt Test

MMU Protection/Status Tests

With the processor enabled for level 7 interrupt and real-time clock chip enabled
for 100 HZ interrupts, the interrupt is verified to occur. The test enters a scope
loop upon error and may display this error message:

Err 4: No TOD Clock interrupt!

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition
0x0a Bit7 cooooeoceoBitd okay

‘0x8a #0008080 error

- All MMU tests enter a scope loop upon error after displaying an error message.

Read accessing a page is verified to set the access status bit for the page.

Write accessing a page is verified to set the access and modified bits for that
page.

A read access of an invalid page is verified to cause a bus error and set the
invalid access status bit in the bus error register.

An attempt is made to write a write protected page and is verified to cause a bus
error with the protect error bit set in the bus error register.

Possible error messages are:

Err 6: No bus error in accessing invalid page, addr xXxXxxXxxxx
Err 5: Page Map status, exp xxxxxxxx, ObS XXXXXXXX, XOr XXXXX

Err 8: No bus error when writing a protected page

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x0b Bit7 oooosoe e Bitd okay

0x8b ®0008000® error

S un _ Revision A of 9 May 1988

microsystems



Chapter 7 — Sun-3 Self-tests and Initialization 75

Parity Error Tests (Not for This test verifies that writing and reading a known good memory address with
Sun3/2xx) parity checking enabled does not cause a parity error.

Possible error messages are:

Err 10: Parity error at Addr xxxxxxxx, Data xxxxxxxX, Status Exp xxxxxxxx, Obs xxxxx

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x0e Bit 7o000eee0Bit 0 okay

0x8e s000es 80 error
Parity Error Tests (Not for Sun- The second parity error test verifies that forcing a parity error by writing bad par-
3/2xx) ity causes a parity error NMI trap (autovector level 7). Correct parity error register

status is also verified.

Possible error messages are:

Err 9: Bad parity should cause nmi.

Err 10: Parity error at Addr xxxxxxxx, Data xxXxxxxX, Status Exp xxxxxxxx, ObSs XXXXXXXX

Hexadecimal Value Of LEDs | Visual Representation | Condition

0xOf Bit 7c000eeeeBit 0 okay

0x8f s000sses error
ECC Error Tests (Sun-3/2xx By forcing a single bit error, the test verifies that the memory read data gets
only) corrected. Then in a second pass of the test a two bit error is forced and the syn-

drome code is read to verify that a two bit error is detected but not corrected.

Upon failure the test enters a scope loop after displaying an error message. Pos-
sible error messages are:

Err 11: Syndrome error, exp XXXXXXXX ObS XXXXXXXX

Err 20: Data correction error: exp XXXXXXXX ObS XXXXXXXX

The diagram below summarizes the LED states:

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x0c Bit 7o0000ee00Bit 0 okay

0x8¢ 0008800 error
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Cache Data 3-Pattern Test Three passes of pattern writes and reads of the entire cache data RAM address

(Sun-3/2xx Only) space are performed. The patterns used for the three passes are AS972CSA,
S5AAS5972C, and 2C5SAAS597 for the first pass, SAA5972C, 2C5AAS597, and
972C5AAS for the second pass, and, 2C5SAAS597, A5S972CSA, and SAAS972C
for the final pass.

Upon failure the test enters a scope loop after displaying an error message:

Err 2: addr XXXXXXXX, €XP XXXXXXXX, ObS XXXXXXXX

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x0d Bit 7o000es0eBit 0 okay

0x8d ®000®e0e error
Cache Tags 3-Pattern Test Three passes of pattern writes and reads of the entire cache tag RAM address
(Sun-3/2xx Only) space are performed. The patterns used for the three passes are A5972C5A,

SAAS5972C, and 2C5AAS597 for the first pass, SAA5972C, 2C5AAS597, and
972C5AAS for the second pass, and, 2C5AA597, A5972CS5A, and 5AAS5972C
for the third, and last pass.

A possible error message is:

Err 2: addr XXXXXXXX, €Xp XXXXXXXX, ODS XXXXXXXX

Hexadecimal Value Of LEDs | Visual Representation | Condition

0xO0f Bit 7o0000eeeeBit 0 okay

0x8f s00O0sese error
Memory Sizing (Sun-3/2xx The Sun-3/2xx memory boards are read individually to determine the type of
Only) memory board (Old or New), the size of each board (8 or 32 Megabytes), a count

of the total memory boards in the system, and to get the total size of main
memory. The address of each board is set, relative to the number of megabytes
previously read, and each board is enabled, allowing access to all available RAM.
The following message is transmitted to the serial port after the memory sizing
routine:

Memory Size = 0x00000xxx Megabytes

After sizing memory and if the diagnostic switch is in the diagnostic position, all
of memory found will be tested. If the diagnostic switch is in the off NORM posi-
tion, only the amount of memory specified in the EEPROM configuration infor-
mation will be tested.
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ECC Memory Initialization
(Sun-3/2xx only)

Memory Modulo 3’s Tests
(Sun-3/2xx Only)

If the key is pressed during any part of the Selftest sequence, the main
memory is first sized and then fully initialized.

The ECC main memory requires initialization by writing all of memory once
with the pattern (Oxa5a5aSaS). This will set the syndrome bits for all of memory
to be tested. After writing the pattern, ECC is tumed on for all memory boards
found in the system, and left on for the duration of the ECC Modulo 3’s Memory
Test. At the beginning of ECC memory initialization, the following message is
transmitted to the Serial port:

Initializing ECC Memory

The Memory Modulo 3’s Test first displays OxOf on the diagnostic leds, to show
the test is running. A modulo 3 pattern, residing in EPROM,, is then read into
memory at location 0x900. At this point the first Megabyte of RAM is mapped
into a known location in the page table. Then the modulo 3’s pattern is written to
the entire Megabyte that was mapped in. When the Write is completed, a Read
of each location in the Megabyte is done, comparing the value observed with the
value expected. If no Correctable Errors (CE) are found, the test will update the
display with the following message after testing each Megabyte:

Memory Test (Testing 0x00000xxx Mbytes) Meg #0x00000xxx

The Memory Test will then attempt to map in the next Megabyte and test as
before, continuing until all of main memory has been tested. This type of map-
ping has been implemented to allow the testing of memory sizes that are greater
than 32 megabytes. The normal memory mapping is restored at the end of the
Selftest sequence, before booting the operating system.

If a single bit Correctable Error (CE) is found during the memory test, a trap will
occur, causing the test to enter a tight scope loop for trouble shooting, and
displaying the following message:

Err 18: CE on Mem Bd 0x00000xxx,

Bd Addr = 0x00000000, Syn bits = 000000xx

If a double bit Uncorrectable Error (UE) is detected during the memory test, a
trap will occur that causes the test to enter a tight scope loop for troubleshooting
and display the following message:

Err 18: UE on Mem Bd 0x00000xxx,

Bd Addr = 0x00000000, Syn bits = 000000xx

Hexadecimal Value Of LEDs | Visual Representation | Condition

0xO0f Bit 7o000esseBit 0 okay

0x8f ®CO0ssse error
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Non Sun-3/2xx Memory Tests

Memory Test (Non Sun-3/2xx
CPU Boards)

Memory is initialized before testing, with the pattern OxXFFFFFFFF for each long
word of memory above address 0x400, i.e., above trap/vector space. During ini-
tialization of memory it is sized by detecting the timeout bus error at the first
nonexistent memory address.

The following message is displayed on the serial port terminal during memory
sizing and initialization:

Sizing memory (size = xxxxxxxx MBytes)

After sizing memory and if the diagnostic switch is in the diagnostic position, all
of memory found is tested. If the diagnostic switch is in the NORM position, only
the amount of memory specified in the EEPROM configuration information is
tested.

The context register, segment maps, and page maps are all initialized with virtual
addresses mapped to physical addresses in a one-to-one manner. Three passes of
write/read tests are performed on all dynamic memory being tested.

In the first pass, the consecutive patterns SA972C5A, SASA972C, 2CSA5A97 are
written and read throughout the memory. In the second pass, the consecutive pat-
terns SASA972C, 2C5A5A97, 72C5ASA are written and read. And, in the last
pass, consecutive patterns of 2C5A5A97, 972C5ASA, 5A972C5A are written
and read. The expected values are compared with the values read for each pass
and data compare errors are reported. During the test, parity error interrupts
(NMI) are enabled and serviced by the program.

The memory tests scope loop on data compare errors; however, the loop includes
the pattern write for the entire memory space being tested.

The following message will be displayed during the Memory Test:
Memory Test (Testing 0x00000xxx MBytes) Testing...
Possible error messages are:

Error: addr XXXXXXXX, €XpP XXXXXXXX, ObS XXXXXXXX
Memory parity err, addr XXXXXXXX, €XpP XXXXXXXX

Err 12: NMI err, int with bad status, obs 0x00000000

Hexadecimal Value Of LEDs | Visual Representation | Condition

0x11 Bit 7o00e0000Bit 0 okay

0x91 ©0080000 error
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Bringing up the PROM Monitor

8.1. Monitor Command
Overview

Sun-3 PROM Monitor Commands

This chapter describes the PROM monitor (sometimes called the ‘‘system moni-
tor’’) commands available on Sun-3 workstation. Taken as a whole, these com-
mands offer a low-level user interface to the Sun hardware. The commands con-
trol a variety of options, including booting from an alternate device, changing the
console output, reading or altering registers or memory locations, and so on.

The effects of most monitor commands disappear when the power is turned off,
with the exception of the q command, which programs the EEPROM. Parameters
entered with the g command remain until deliberately altered with another
PROM command. Programming the EEPROM reconfigures your workstation. The
Boot PROM consults the EEPROM to determine whether or not to poll for a boot
device, whether to boot a specified program, which device is the console, and so
on. See the g command in this chapter, for details on how to do this.

Read Chapter 3 for instructions on bringing up the PROM monitor.

The following example shows the menu that comes up when you enter h (help)
at the monitor prompt. This section describes the general characteristics that all

of the commands have in common. Detailed descriptions of each command, and
its arguments, are listed in the next section. Some commands are available only

for Sun-3/2xx workstations, and those will be identified.

S
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NOTE The i, j, n, and y commands are only available on Suns with on-board cache memory, such as the
Sun-3/2xx.

Figure 8-1  Sun-3 Monitor Help Menu

Executing a Command In general, to execute a command you type the appropriate command letter, fol-
lowed by any required command arguments. For example, if you wanted to exe-
cute the hypothetical command *‘8’’ (which we will say needs two arguments
100 and 200) you would type a line like this:

> 0 100 200
The command letter can be upper or lower case, and all commands and argu-

ments are separated by white-space (tabs or spaces). Pressing the return key exe-
cutes the command.

2
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Default Values

Word Sizes

8.2. The Monitor
Commands

Displaying and Modifying
Memory

Many of the monitor commands have built in, or default values, which the com-
mand uses if you do not supply arguments. The default values vary from com-
mand to command. Check the command descriptions for the default values of
interest.

Word sizes referred to in this chapter are defined as follows: A byte is eight bits
long; a word is 16 bits long; a long word is 32 bits long.

This section provides more detailed information on the commands listed in the
help menu example. Both the commands and their arguments are described here.

A number of the commands listed here can be used to display and/or modify the
system’s memory and registers. Regardless of the type of memory ( RAM,
EEPROM, etc.) or register, these commands have the same command syntax.
This section describes the memory modification syntax used by the monitor com-
mands. The example here references long words (32 bits) of memory, but the
syntax is the same for bytes (8 bits) and words (16 bits).

The address argument specifies the initial memory location that is to be
displayed and/or modified.

The second argument determines whether the current content of a memory loca-
tion is to be displayed and/or modified. Entering only the address of a memory
location after the command displays the content of that address.

At this point, you can respond in one of three different ways.

1. Simply pressing the key displays the contents of the next memory
location (in this case, OXFFE80004) as shown below.

Successively pressing the key displays the contents of successive
memory locations. Assuming that you pressed four times, the con-
tents of memory locations 0xFFE80004, OxFFE80008, OxFFE8000C and
OxFFE80010 would be displayed.
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NOTE

To exit the command, enter any non-hexadecimai character (g for quit, for
example) before pressing Note that you will now return to the
monitor’s basic command level, with the > prompt.

2. If you just want to modify one location, enter a command such as this:

3. The third response to the display of memory location contents is to modify
those contents. You enter the new hexadecimal value immediately follow-
ing the question mark ?, BEFORE pressing (Return). The following display
demonstrates how the value of memory location OxFFES80000 can be
changed from ‘12345678’ to ‘‘O0ABCDEF"’.

Following the assignment of the new value to memory location OxFFE80000, the
new value will not be displayed; instead, the contents of the next memory loca-
tion are shown. You will not be returned to the monitor’s basic command level.

Entering a memory location’s virtual address followed only by a non-
hexadecimal character before pressing the key causes the monitor to
display the contents of that location then exit to the monitor command level.

Entering a non-hexadecimal character and a hexadecimal value after an address
causes the monitor to display the original value at that virtual address, assign a
new value, then display that value. For instance, assume that the original content
at address OxFFE80010 is *‘00000005°’. The command

displays the original value ‘00000005’ then assigns the value *‘55555550°’ to
address FFE80010 before returning to the monitor prompt:

sun Revision A of 9 May 1988
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Conventions

You may also enter multiple display and/or modify commands for multiple
memory locations on the same command line. If you enter this command line:

You will see this on the screen:

The first part of the command line,

>command FFE80000 ? 00000000

displays the original contents of location FFE80000 before assigning the new
value ‘00000000’ to it.

The next question mark directs the monitor to display the contents of FFE80004.
The next part of the command line, ? 22222220, tells the monitor to display
the original contents of FFE80008, before assigning the new value 22222220
to it. The 33333330 tells the monitor to assign the value ‘*33333330’’ to
memory location FFE8000C. Finally, the q causes the monitor to exit to the
command level after the contents of FFE80010 are displayed.

The paragraphs below describe each of the monitor commands in detail. Each
paragraph starts with a line describing the command syntax. If a command has
more than one distinct format, each one is shown on a separate line. Characters
in bold typewritex font mean that you should enter them exactly as
shown. Plain typewriter font represents what you should see on the screen.
Words in typewriter italic show the type of information you are to
enter. Roman italic or boldfaced font is also used for notes or emphasis within
the text. Optional arguments and default values are listed in the descriptions.

Revision A of 9 May 1988



86 PROM User’s Manual

Special Monitor Commands

Address Increment/Decrement
Command

The ~T Command

By preceding the command witha +or -, you can cause the address display to
increment or decrement to the next location.

While traversing a range of addresses, type a + or - to change direction after
the program displays the content and waits for input.
For example:

Entering the - character and then the t key, followed by a virtual address,
displays the physical address to which that address is mapped, along with a
detailed description of all the bits in the page table entry, the segment and page
RAM addresses, and what space they are in.

For example, entering
>t 1000
results in this display:

Entering ~t with no arguments provides information with reference to virtual
address 0x00.
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The ~I Command

The ~C Command

Regular Monitor Commands
Monitor a Command

Monitor b Command

@

Entering the ~ character and then the i key, followed with a command,
displays compilation information for the system firmware. It includes the date,
host name and build directory path. For example:

Compiled at 6/7/87 on hostname in /directory_name

“C source destination n

Entering the ~ character and then the c key, followed with the parameters
shown, causes a block of n length to be copied from sourceto destina-
tion address, byte by byte. There is enough delay to copy to EEPROM also.

a register number action

The a command provides access to the CPU’s address registers.

register number may be a value from O to 7 inclusive. The default value is
0. Register_number 7 accesses A7, the system stack pointer. To see the user
stack pointer, use the r command.

It is important to note that it is not possible to display the state of the processor at
all times. In particular, processor state is only observable after:

o Anunexpected trap

o A user program has ‘‘dropped’’ into the monitor (by calling monitor
function abortent).

o You have manually ‘‘broken’’ into the monitor mode (by typing the
L1-a sequence on a Sun keyboard or on a dumb terminal’s
keyboard).

Read the section entitled Displaying and Modifying Memory for details on how
to use this command. Replace the word command in the description with the
letter a.

b?or b! boot_device path argument list

The boot command loads and executes the SunOS operating system, an
EEPROM-specified program, or a user-specified program. The boot program can
be loaded from the default device, the device specified in the EEPROM, or the
boot device specified in the command argument. A boot_device is a secon-
dary storage device (disk, Ethernet or tape) that contains the program to be
loaded and executed.

If the diagnostic switch on the back of the system is in the NORM position, the
value in EEPROM address 0x18 is not equal to 0x12, and the boot command is
entered without arguments, the system will boot the SunOS operating system,
using the following default boot device polling sequence.

1. Xylogics Disk
2. SCSI Disk
3. Ethernet
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If the EEPROM value at address 0x18 is equal to 0x12, the system will boot the
SunOS operating system from an EEPROM-specified device. The boot device is
specified in locations 0x19 through 0x1D, inclusive, of the EEPROM. Refer to
the g command for information on how to open and modify these EEPROM loca-
tions.

When the diagnostic switch is in the DIAG position and command b is entered
by itself, the system will boot an EEPROM-specified program from an EEPROM-
specified device. In this case, the boot path is specified in locations 0x28 through
0x50, inclusive, of the EEPROM; the boot device is specified in locations 0x22
through 0x26, inclusive, of the EEPROM. If the boot attempt fails, the user is
returned to the monitor’s command level. '

In order to boot from a specific device, the b command must be followed with a
boot device abbreviation, such as those shown below. Enter b ? to view the
boot device identifier arguments that your PROM monitor will accept.

b device(controller,unit, partition)path argument list
You must surround controller, unit, and partition with

parentheses, and place a comma after each entry. To invoke the default values,
simply enter:

b device (,,)

device may be one of the following:

xy — Xylogics 450/451 disk

sd — scsI disk

ie — Intel Ethernet

st — SCSI tape

xt — Xylogics 472 Tape

mt — Tape Master 9-Track Tape

controller stands for the Controller Number, referring to the tape or disk
controller board. The default is 0.

unit refers to Unit Number, meaning disk number. The default is 0.
partition isthe partition number of the boot device. The default is 0.
path is the path and filename of the program to boot.

argument_list is the list of arguments for the boot program. Up to seven
optional arguments (which are passed to the boot program) may follow the path

argument,

If you do not want the system to be reset prior to booting, you must insert !
before the device identifier argument.

b ie(0,0,1)/stand/video.diag -t
The boot command shown above would boot the video diagnostic from the

/ stand directory over the Ethemet. Because the ! argument does not precede
the device identifier argument, the system is reset before the booting process

N
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Monitor ¢ Command

Monitor d Command

Monitor e Command

NOTE

S
rsun Revision A of 9 May 1988

K

begins. Note that one optional argument (-t) is passed on to program
video.diag.

¢ virtual_ address

The continue command resumes execution of an interrupted program. You
can specify the virtual address of the instruction to be executed when the pro-
gram restarts.

By default, the program resumes execution at the address pointed to by the pro-

gram counter.

This command is helpful if you should use the T.1-A sequence and decide you
did not want to abort the operating system.

d register number action

The data register command provides access to the CPU’s data registers.
register number can be a value from 0 to 7 inclusive. The default value is
0.

It is important to note that it is not possible to display the state of the processor at
all times. In particular, processor state is only observable after:

o  An unexpected trap

o A user program has ‘‘dropped’’ into the monitor (by calling monitor func-
tion abortent)

o  Youhave manually ‘‘broken’’ into the monitor (by typing L1l-a onthe
console’s keyboard or break on the ‘‘dumb’’ terminal’s keyboard).

Read the previous section, Displaying and Modifying Memory for details on how
to use this command. Replace the word command in the description with the
letter 4.

e virtual address

The display/modify memory command displays and/or modifies the con-
tent of one or more virtual addresses in word mode (i.e. each virtual address will
be treated as a 16-bit unit). That is, the content of one or more words can be
displayed, modified or, both displayed and modified.

See the previous section Displaying and Modifying Memory for a description of
this command’s syntax. Use the letter e in place of the word command in the
description.
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Monitor £ Command

Monitor g Command

Monitor h Command

Monitor i Command — Sun-
3/2xx Only

£ start_virtual address end virtual address pattern size

The block write command writes the pattern you enter into each byte,
word or long word in the range of virtual addresses you specify with the
start_virtual addressand end virtual_ address arguments. By
default, if the final, memory-cell-size argument is not present, bytes are written.
Arguments start_virtual address end virtual_ address and
pattern are required while size is optional. The possible values for size
are b (8-bit byte), w (16-bit word) or 1 (32-bit long word).

g vector argument
or

g virtual address argument

When you use the goto command, you may go to (jump to) a pre-determined,
user-specified or default routine. If a pre-determined or default routine is
invoked, optional arguments vector (a hexadecimal number) and argu-
ment (a string) are passed to the routine to be executed.

In its other form, the argument virtual address is used to indicate the vir-
tual address of a user-specified routine, and the optional argument is passed
along to that routine. If you do not supply the vector/virtual address
argument, the value in the Program Counter is used.

In order to set up a pre-determined routine, a user program has to set variable
*romp->v_vector_ cmd equal to the virtual address of the routine. Variable
*romp->v_vector_cmd must be set prior to executing the g command.
Pre-determined routines may or may not return to the monitor.

The default routine, defined by the monitor, simply prints the user-specified
vector argument according to the user-specified format (givenin argument)
before returning to the monitor. The only allowable formats are %$x and %d.
Format %x prints argument vector as a hexadecimal number while format
%d prints argument vector as a decimal number.

h

The help command brings up a Help display that describes the basic monitor
commands and their argument(s). No arguments are accepted by the h com-
mand. An example of the help menu is shown at the beginning of this chapter.

i cache _data offset

The modify cache data raMcommand displays and/or modifies the con-
tents of one or more of the cache data addresses. Read the previous section
Displaying and Modifying Memory for details on how to use this command.
Replace the word command in the description with the letter i.
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Monitor j Command — Sun-
3/2xx Only

Monitor k Command

Monitor 1 Command

Monitor m Command

Monitor n Command — Sun-
3/2xx Only

Monitor o Command

»
DY
&4

j cache_tag offset

The modify cache tag raMcommand displays and/or modifies the con-
tents of one or more of the cache tag addresses. Read Displaying and Modifying
Memory for details on how to use this command. Replace the word command in
the description with the letter .

k reset _level

The reset command performs various levels of system resets. It can also be -
used to display the system’s banner. This command accepts one optional argu-

ment. Entering k 0 resets the VME-bus, interrupt register and video monitor
(the Low-Level Reset).

Entering k 1 invokes a Software Reset.
Entering k 2 invokes a Power-On Reset (Hard Reset).

Finally, entering k b displays the banner on the video monitor. The default
value of the argument is 0.

1l virtual address

The modify long words of memory command displays and/or modifies
the contents of one or more virtual addresses in long word mode. Each virtual
address is treated as a 32-bit unit (long word). Read Displaying and Modifying
Memory for details on how to use this command. Replace the word command in
the description with the letter 1.

m virtual_address

The modify segment table command displays and/or modifies the con-
tents of one or more of the Segment Table entries. Read Displaying and Modify-
ing Memory for details on how to use this command. Replace the word com-
mand in the description with the letter m.

n cache_command

The control cache command globally controls the cache. One argument is
required. Entering n d disables the cache. Entering n e enables the cache.
Finally, entering n i invalidates the cache.

o virtual_address

The modify bytes of memory command displays and/or modifies the
content of one or more virtual addresses in byte mode. Each virtual address is
treated as an 8-bit unit (byte). Read Displaying and Modifying Memory for
details on how to use this command. Replace the word command in the descrip-
tion with the letter o.
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Monitor p Command p virtual address

The modify page table command displays and/or modifies the contents
of one or more of the Page Table entries. Read Displaying and Modifying
Memory for details on how to use this command. Replace the word command in
the description with the letter p.

Monitor g Command q eeprom _offsetor q *

The modify bytes of EEPROM command displays and/or modifies the
configuration information within the EEPROM in byte mode. This command

- works similarly to the memory commands discussed previously, except that the
modified addresses are offset, and the changes you make remain when you
power-down the workstation. Read the previous section, Displaying and Modify-
ing Memory for details on how to use this command. Replace the word com-
mand in the description with the letter q. Refer to the Sun-3 EEPROM Layout
chapter for information on what parameters are stored at which EEPROM
addresses.

g*—Version 2.4 and later Boot PROM Only

In the Version 2.4 Boot PROM, you may enter an asterisk instead of an EEPROM

offset value as an argument, and the g command will erase the entire EEPROM.
Monitor r Command xr

The miscellaneous register command displays and/or modifies the
contents of the CPU’s miscellaneous registers. These registers are listed in the
table below:

Table 8-1  Miscellaneous Registers for the 68020

68020 Miscellaneous Registers
Symbol Name
IS Interrupt Stack Pointer
MS Master Stack Pointer
us User Stack Pointer
SF Source Function Code
DF Destination Function Code
VB Vector Base
CA Cache Address Register
cC Cache Control Register
CX Context Register
SR Status Register
PC Program Counter
”%?@ Sun Revision A of 9 May 1988
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Monitor s Command

Monitor u Command

Table 8-2

S
Q

It is important to note that it is not always possible to display the registers. They

may be observed only after

o Anunexpected trap

o A user program has ‘‘dropped’’ into the monitor (by calling monitor func-
tion abortent)or

o You have manually ‘‘broken’’ into the monitor (by typing L.1-a on the Sun
keyboard or ona ‘‘dumb’’ terminal’s keyboard).

Read the previous section Displaying and Modifying Memory for details on how
to use this command. Replace the word command in the description with the
letter x.

8 number

The modify command sets or displays the address space to be used by subse-
quent memory access commands. The processor function codes decode the
address spaces. Argument choices represent the function codes:

Function Code Values

<
£
[ —ad
=
e

Address Space
Reserved (don’t use)
User Data
User Program
Control Space
Reserved (don’t use)
Supervisor Data
Supervisor Program
CPU Space

N AW ]I=]|O

If you do not enter a function code number, the current setting (either 1 or 5) is
displayed, and entry of the monitor o command, for example, would cause the
program to look for the specified address in either user or supervisor data space.
Conversely, if you reset the function code number, you could query registers in
the space represented by the number entered. For example, entering

>3 3

would allow you to read the bus error or system enable register, which are
located in Control Space.

u port options baud_rate
or

u echo
or

u uvirtual address
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The input/output command configures the input and output devices and their
characteristics or displays the current input and output device set-up.
The u command requires arguments to specify from which device(s) you want
the system to expect input or which device(s) will display output.
If you do not enter an argument after the u command, the program will display
the current settings. If no serial port is specified when changing baud rates, the
baud rate of the current input device is changed. The default serial port baud rate
is 9600 for both ports during a normal boot. During a diagnostic boot, defaults
are 9600 baud for Port A and 1200 for Serial Port B.
Upon normal power-up (diag switch is in NORM position), the default console
input device is the Sun keyboard, unless the EEPROM has specified another
default input device. If the keyboard is unavailable, the system looks to serial
port A for for input.
The default console output device is the Sun monitor (subject to change through
EEPROM programming). If the workstation has a color monitor and a color board
is unavailable, the program will look for a monochrome monitor as an output
device.
You may alter the existing I/O settings while you are in the monitor mode, using
the commands listed below; however, the default settings will be reinstated when
the system is power cycled.
u Command Arguments:
The port argument can be one of the following:
Table 8-3  Port Arguments
Port Argument Device
a Serial Port A
b Serial Port B
k Keyboard
S Screen
The options arguments are:
Table 8-4  Option Arguments
Option Argument Meaning
i input
o] output
u UART
e input echoed to output
ne input not echoed to output
r reset specified serial port

The baud_rate argument specifies baud rate of the serial port being dis-
cussed. The virtual address argument specifies the virtual address of the
UART (Universal Asynchronous Receiver/Transmitter).
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Monitor v Command

Monitor w Command

Following are examples of port and options arguments:

o Enteru aiooru bio to select serial port A or B as the input and output
device.

Enteru ai oru bi to select serial port A or B for input only.

Enteru ao oru bo to select serial port A or B for output only.

Enteru k to select the keyboard for input.

Enteru ki to select the keyboard for input.

Enteru s to select the screen for output.

Enteru so to select the screen for output.

Enteru ks, sk to select the keyboard for input and the screen for output.
Enteru abaud rate oru bbaud rate to set the serial port speed.

Enteru e to cause the output to echo the input.

Enter u ne to cause the output not to echo the input.

Enter u address to set the serial port virtual address.

0 00DO0OO0OO0OODOOOODBD

A previously mapped UART can also be used for input and/or output. Command
u uvirtual address’’,where virtual address is the virtual address
of a previously mapped UART, changes the virtual address of the UART. Do not
enter a space between the second u and the virtual address.

If the u command is not followed by an argument, the current settings are
displayed. The current input device, output device, baud rate for serial ports A
and B, UART’s virtual address and input to output echo indicator are shown.

v start _virtual address end _virtual address size

The display memory block The display memory block com-
mand displays the contents of each byte, word or long word in the range of vir-
tual addresses specified by start virtual address and

end_virtual address. The word size argument is optional; the
default is to display memory in byte format. In this format, sixteen consecutive
bytes are displayed on each line. In word format, eight consecutive words appear
on each line.

If long word format is enabled, four consecutive long words appear on each line.
To the far right of each line, the character corresponding to each byte is also
shown. All bytes that contain a non-ASCII code are shown as a period (.). Legal
values for size are b (8-bit byte), w (16-bit word), or 1 (32-bit long word).

To terminate the v command, press the space bar. To ‘‘freeze’’ the display,
press any key except the space bar. To restart the v command, press the space
bar again.

w virtual address argument

The set execution vector command allows you to vector to a pre-
determined or default routine. Optional arguments virtual address and
argument are passed along to the to-be-executed routine.

In order to set up a pre-determined routine, a user program sets the variable
*romp->v_vector_cmd equal to the virtual address of the pre-determined
routine. Variable *romp->v_vector_cmd must be set prior to executing the
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Monitor x Command

Monitor y Command — Sun-
3/2xx Only

Monitor z Command

»
Q

w command. Pre-determined routines may or may not return to the monitor.

The default routine, defined by the monitor, simply prints the user-specified
virtual address argument according to the user-specified format (given in
argument) before returning to the monitor. The only allowable formats are
“%x’’ and ‘‘%d’’. Format ‘‘%Xx’’ prints argument virtual addressasa
hexadecimal number; format ‘‘%d’’ prints it as a decimal number.

X

The extended test systemcommand invokes the Extended Test
Sequence or the Extended Test System, depending on what Boot PROM revision
is on the CPU board. See Chapter 9 for details.

Yy C number
or

y cache section number virtual address

The flush cache command performs a number of flush operations on the
cache. Depending on what is to be flushed, two or three arguments are required.
In order to flush a context, enter command y ¢ number, where numberis a
valid context number.

Entering y s number virtual address flushes segment
virtual_ address within context number. The argument numberisa
valid context number.

Entering y p number virtual_address flushes page
virtual address within context number. The argument number isa
valid context number.

z number breakpoint virtual address type len

Command z sets or resets breakpoints for debugging purposes. Optional argu-
ment number can have values from 0 to 3, corresponding to the processor
debug registers DRO to DR3, respectively. Up to four distinct breakpoints can be
specified. If argument number is not specified, the monitor will choose a break-
point number.

The argument breakpoint_virtual address specifies the breakpoint
address to set. ‘

The argument type can have three values: x for Instruction Execution break-
point, m for Data Write only breakpoint, and x for Data Reads-and-Writes-only
breakpoint. The default value for typeis x.
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The argument len can also have three values: b, w, and 1, corresponding to
the breakpoint field length of byte, word, and long-word, respectively. The
default value for Ienis b. Since the breakpoints are set in the on-chip regis-
ters, an instruction breakpoint can be placed in ROM code or in code shared by
several tasks.

If the argument number is specified but the argument
breakpoint_ virtual address is not specified, then the corresponding
breakpoint will be reset.

This command without any arguments will display all the existing breakpoints.
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9.1. Extended Menu Test
Descriptions

Sun-3 Extended Test Sequence

The Extended Menu Tests are a suite of test routines that provide detailed testing
of the system hardware. They provide an additional level of testing beyond the
power-up self-tests. You can invoke the Extended tests in two ways.

If the system is being booted with the diagnostic switch in DIAG position, this
message is displayed on the terminal screen:

If you do type a character, the Extended tests start.

The other way to invoke the Extended test is to type the x command from the
PROM monitor. You are in the monitor when you see the > prompt on the screen.

The Extended tests are organized into a series of menus. Each menu follows,
along with descriptions of the command choices.

101 Revision A of 9 May 1988



102 PROM User’s Manual

Main Menu

Due to the many varieties of Sun-3 workstations, there are five different main
menus, each representing a sub-class of Sun-3 systems. The menus are similar to
one another, in that they all have many of the same commands, and a command
of a given name works the same for all main menus.

The menu for the Sun-3/150, 3/160, 3/180 and 3/75 workstations looks some-
thing like this:

The main menu for the Sun-3/50 workstations is a subset of that for the the Sun-
3/160 due to the fact that the Sun-3/50 has a more limited set of peripheral I/O
devices. On the Sun-3/50 CPU Board, the AMD Ethemet Chip set is used instead
of the Intel Ethernet Chip set. The Sun-3/50 Extended Test main menu looks
something like this:
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The main Extended Test Menu for the Sun-3/110 workstation looks something
like this:

The main Extended Test Menu for the Sun-3/260 and Sun-3/280 workstations
looks something like this:
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The main Extended Test Menu for the Sun-3/60 workstation looks something
like this: ‘\

The following paragraphs briefly describe the Extended Test Menu choices, in
alphabetical order.

ae
The AMD Ethernet Test checks the AMD Am7990 (Lance) Ethernet Chip,
the Am7991 (SIA) Serial Interface Unit Chip, the AM7995
Transmitter/Receiver Chip, and the connection to the Ethernet network.
This command brings up the AMD Ethemnet Test Menu which is discussed
later in this chapter.

The Color Map Test command checks the color map table memory space
only in Sun-3/110’s. This command displays the Color Map Menu.

ie
The Intel Ethernet Test checks the Intel 82586 Ethernet Coprocessor chip,
the Intel 82501 Serial Interface Unit chip, and the connection to the Ethernet
network. This command brings up the Intel Ethernet Test Menu, which is
discussed later in this chapter.

The Keyboard Test command determines whether or not keyboard characters
are correctly transmitted to the CPU. When this test begins, the ASCII code
corresponding to a character, and the character itself, appear on the screen as
you press keys on the keyboard. To exit the test, type an (ESC) character.

The Memory Tests command invokes the Memory Menu. This menu of tests
is described later in this chapter.
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rs

sd

si

st

ve

ve

vi

The Mouse/Keyboard Ports Tests command invokes a sub-menu that con-
tains the keyboard and mouse tests, which are discussed later in this chapter.

The Tapemaster Bootpath Test command tests the bootpath to the 1/2-inch
Tapemaster tape drive. It makes sure the system can boot programs from
this device. The test sends a boot sequence to the selected device. If the
device is present, it reads the boot blocks into system memory without actu-
ally executing the boot code. When the test is selected, but before it runs,
the Options Menu is displayed, through which you may control the test’s
behavior.

The Serial Ports Tests command invokes the Serial Ports Menu. This menu
of tests is discussed later in this chapter.

The SCSI Disk Bootpath Test command tests the bootpath to the SCSI hard
disk. It makes sure the machine can boot programs from this device. The
test sends a boot sequence to the selected device. If the device is present, it
reads the boot blocks into system memory without actually executing the
boot code. When the test is selected, but before it runs, the Options Menu is
displayed, through which you may control the test’s behavior.

The SCSI Interface Tests command checks the VLSI chips that constitute the
SCSIinterface logic. They are: the 6X80 FIFO chip, the UDC DMA Con-
troller chip, the NCR 5380 SCSI Controller chip, and the addressing and data
paths connecting them. This command displays the SCSI Interface Menu,
which is discussed later in this chapter.

The SCSI Tape Bootpath Test command tests the bootpath to the SCSI tape
drive. It makes sure the system can boot programs from this device. The
test sends a boot sequence to the selected device. If the device is present, it
reads the boot blocks into system memory without actually executing the
boot code. When the test is selected, but before it runs, the Options Menu is
displayed, through which you may control the test’s behavior.

The Video Color Tests command checks the 1 Mbyte frame buffer used for
color video display in the Sun-3/110 and Sun-3/60. This command displays
the Video Color Menu, discussed later in this chapter.

The Video Enable Plane Tests command checks the 128 Kbyte video enable
plane, present only in Sun-3/110s and Sun-3/60s. This command displays
the Enable Plane Menu, discussed later in this chapter.

The Video Menu Tests command invokes the Video Menu. This menu con-
tains all of the video tests, which are discussed later in this chapter.
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vo

xd

Xy

The Video Overlay Plane Test (Sun-3/60 Only) provides a test of the 128
Kbyte video overlay plane.

The Xylogics 7053 Disk Bootpath Test tests the bootpath to the Xylogics
7053 Disk Controller. It makes sure the system can boot programs from this
device. The test sends a boot sequence to the selected device. If the device
is present, it reads the boot blocks into system memory without actually exe-
cuting the boot code.

The Xylogics Tape Bootpath Test command tests the bootpath to the Xylo-
gics tape drive. It makes sure the system can boot programs from this de-
vice. The test sends a boot sequence to the selected device. If the device is
present, it reads the boot blocks into system memory without actually exe-
cuting the boot code. When the test is selected, but before it runs, the
Options Menu is displayed, through which you may control the test’s
behayior.

The Xylogics 450/451 Disk Bootpath Test command tests the bootpath to the
Xylogics 450/451 Disk Controller. It makes sure the system can boot pro-
grams from this device. The test sends a boot sequence to the selected de-
vice. If the device is present, it reads the boot blocks into system memory
without actually executing the boot code. When the test is selected, but
before it runs, the Options Menu is displayed, through which you may con-
trol the test’s behavior. Plane Menu, discussed later in this chapter.
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9.2. Sun-3 Extended Test
Sub-Menus

AMD Ethernet Test Menu

The sub-menus that some of the Main Menu selections bring up are described
here, in this order:

o

o

a

Ethernet Menus
Memory Menu
Mouse/Keyboard Menu
Serial Port Menu

SCSI Menus

Video Menus

Option Menu

This menu contains all the tests that check the AMD Ethernet chips present on
the Sun-3/50 CPU Board.

The following paragraphs describe the AMD Ethernet Test Menu.

w

P

The Write and Read CSR1 Test command writes and reads a specified pat-
tern to Control/Status Register 1, a write/read data register within the
AM7990 Lance chip.

The Local Loopback Test command makes the Am7990 chip disconnect
itself from the Serial Interface Unit chip, then perform an internal loopback
within the AM7990 chip. This test checks the Am7990 chip in isolation.

The External Loopback Test command requires that you attach an external
terminator to the Ethernet connector. This test checks all three chips and the
external connector.
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Intel Ethernet Test Menu

This menu comes up when you select ie from a Sun-3/75, 150, 160, 110, 180,
260 or 280. It contains all the tests that check Intel Ethernet circuitry.

The following paragraphs describe the Intel Ethernet Test Menu selections.

1
The local command tests the Intel 82586 Ethernet LAN co-processor chip.
It runs the internal tests built into the chip. Prior to the test, the Intel 82586
Ethernet LAN co-processor chip disconnects itself from the Intel 82501
Serial Interface Unit Chip.

The encoder command runs an internal loop back test of the Intel 82501
Serial Interface Unit Chip. The transmitter line, receiver line, noise filters
and Manchester encoding/decoding logic are tested. Before executing this
test, the transmitter and receiver lines of the chip are connected together.

The external command runs the external loop back test. This test checks the
Intel 82586 Ethernet LAN Co-processor Chip, the Intel 82501 Serial Inter-
face Unit Chip and the Ethernet transceiver and receiver lines. The test
sends data out onto the Ethernet, then receives it back and compares the
transmitted and received data. Before running this test, attach an Ethemnet
transceiver cable to the CPU board and the terminator assemblies to the
black transceiver box.
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Memory Menu The Memory Menu is offered when you select me from any Extended Test Main
Menu.

alow_address high address
The Address Test command executes the address test on a range of memory.
When the test is selected, but before it runs, the Options Menu is displayed,
through which you may control the test’s behavior. When the test runs,
write-read-compare cycles are performed on long words. The datum that is
written to each memory ‘‘cell’ is its own address. This command accepts a
maximum of two arguments.

The low_address argument specifies the first address to test. By
default, the value of low_addressis 0x2000. The low address
value should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest memory address available. The
high address value should be a hexadecimal (base 16) number.

¢ low_address high address pattern
The Data Compare Test command performs write-read-compare cycles on a
range of addresses with a specified pattern. Only long words are used in the
testing. When the test is selected, but before it runs, the Options Menu is
displayed, through which you may control the test’s behavior. The test
accepts a maximum of three optional arguments.

The 1 ow_é ddress argument specifies the first address to test. By
default, the value of low_addressis 0x2000. The low_address
value should be a hexadecimal (base 16) number.

CAUTION  Addresses 0x0 to 0x2000 are reserved for use by the boot PROM. If this test
overwrites those locations, the system may crash.

The high address argument indicates the final address to test. The
default high address is the highest memory address available. The
high address value should be a hexadecimal (base 16) number.

The pattern argument names pattern expected throughout the range of
addresses. The observed values is compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

N
é%@ Ssun Revision A of 9 May 1988

microsystems



110 PROM User’s Manual

s low_address high address pattern
The Scan Memory command reads the specified range of addresses, and
compares them to the value set by pattern. When the test is selected, but
before it runs, the Options Menu is displayed, through which you may con-
trol the test’s behavior. The test accepts three optional arguments.

The low_address argument specifies the first address to test. By
default, the value of low_addressis 0x2000. The low address
value should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest memory address available. The
high address value should be a hexadecimal (base 16) number.

The pattern argument names pattern expected throughout the range of
addresses. The observed values is compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

w low_address high address pattern
The Write Only Pattern command writes a pattern to a range of addresses.
When the test is selected, but before it runs, the Options Menu is displayed,
through which you may control the test’s behavior. The test accepts three
optional arguments.

The low_address argument specifies the first address to test. By
default, the value of low addressis 0x2000. The low_address
value should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest memory address available. The
high address value should be a hexadecimal (base 16) number.

The pattern argument names pattern written throughout the range of
addresses. The default value of patternis Oxaaaaaaaa. The pat-
tern value should be a hexadecimal (base 16) number.
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Mouse/Keyboard Ports Test
Menu

When you select mk from the Extended Test Main Menu on any system, these
tests are offered for one of the CPU board’s two Z8530 Serial Communications
Controller (SCC) chips, which controls both the keyboard and the mouse. The
Keyboard and Mouse Menu contains four options. These options are presented
below:

The following paragraphs describe the Mouse/Keyboard Ports menu choices.
For each menu selection, the channel argument may be:

Letter Device
k Keyboard (default)
m Mouse

w channel pattern
The Wr/Rd sCC Reg command performs write-read-compare cycles to regis-
ter 12 of the port under test. When the test is selected, but before it runs, the
Options Menu is displayed, through which you may control the test’s
behavior. This command accepts three arguments. Refer to the beginning
of this section for channel argument choices. The pattern argument
specifies which pattern is written to the port. By default, the pattern is
Oxaa. The pattern should be a hexadecimal (base 16) number.

x channel baud pattern
The Xmit command writes patterns to the port under test. When the test is
selected, but before it runs, the Options Menu is displayed, through which
you may control the test’s behavior. This command accepts three argu-
ments.

Refer to the beginning of this section for channel argument choices.

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:
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Baud Comments

300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is O0xaa. The pattern should be a hexadecimal (base
16) number.

i channel baud pattern

The Internal command performs internal loop back write-read-compare
cycles on the port under test. When the test is selected, but before it runs,
the Options Menu is displayed, through which you may control the test’s
behavior. The transmitter and receiver lines of the requested port are con-
nected internally prior to the test.

This command accepts three arguments.
Refer to the beginning of this section for channel argument choices.

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments

300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is O0xaa. The pattern should be a hexadecimal (base
16) number.

e channel baud pattern

The External command executes an external loop back test on a user-
specified port. Write-read-compare cycles are performed on the port under
test. In order to run this test, the within-port external loop back cable must
be installed (see Chapter I).

un _ Revision A of 9 May 1988

microsystems



Chapter 9 — Sun-3 Extended Test Sequence 113

When the test is selected, but before it runs, the Options Menu is displayed,
through which you may control the test’s behavior. This command accepts
three arguments.

Refer to the beginning of this section for channel argument choices.

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments
300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base\IO) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.
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Serial Ports Menu This menu is selected with the rs Extended Test Menu command and provides
testing of the second Z8530 SCC chip in the system, which controls serial ports
A and B. The Serial Ports Menu contains these options:

w channel baud pattern
The Wr/Rd SCC Reg command performs write-read-compare cycles to regis-
ter 12 of the port under test. When the test is selected, but before it runs, the
Options Menu is displayed, allowing you to control the test’s behavior. This
command accepts three arguments.

The channel argument determines which port is to be tested. Legal
values for channel are shown in the table below:

Letter Device

a Serial Port A (default)
b Serial Port B

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments
300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.
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x channel baud pattern
The Xxmit command writes patterns to the port under test. This command

accepts three arguments.

The channel argument determines which port the test is performed on.
Legal values for channel are shown in the table below:

Letter Device

a Serial Port A (default)
b Serial Port B

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments

300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.

i channel baud pattern
The Internal command performs internal loop back write-read-compare
cycles on the port under test. The transmitter and receiver lines of the
requested port are connected internally prior to the test.

When the test is selected, but before it runs, the Options Menu is displayed,
from which you may control the test’s behavior. This command accepts
three arguments.

The channel argument determines which port the test is performed on.
Legal values for channel are shown in the table below:

Letter Device
a Serial Port A (default)
b Serial Port B

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:
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L4

Baud Comments

300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.

e channel baud pattern

The External command executes an external loop-back test on a user-
specified port. Write-read-compare cycles are performed on the port under
test. In order to run this test, the within-port external loop-back cable must
be installed (see chapter one).

When the test is selected, but before it runs, the Options Menu is displayed,

* allowing you to control the test’s behavior. This command accepts three

arguments. The channel argument determines which port the test is per-
formed on. Legal values for channel are shown in the table below:

Letter Device

a Serial Port A (default)
b Serial Port B

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments
300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.
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SCSI Interface Menu

This menu contains the commands that test the SCSI interface and is called up
when you enter si from the Sun-3/50 or 3/60 Extended Test Menu. It contains
six options, shown below:

b
The SCSI Byte Control Test command writes and reads data to and from the
SCSI byte counter.

c
The CS Register Test command writes and reads data to and from the SCSI
Control/Status Register.

£
The SCSI FIFO Test command checks the SCSI FIFO Static RAM.

s
The SCSI SBC Test command runs a write and read test of the registers
within the NCR 5380 SCSI Bus Controller Chip.

u
The SCSI UDC Test command runs a write and read test of the registers
within the AMD 9516 Universal DMA Controller Chip.

X
The SCSI External Loopback Test command checks the NCR 5380 chip. It
also tests the SCSI bus pins on the SCSI Bus Connector at the handle edge
of the CPU board. Before running this test, place a SCSI loopback connec-
tor on the SCSI bus connector.
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Video Menu

The Video Menu is called up when you enter the vi command from any Sun-3
Extended Test Main Menu, with the exception of the Sun-3/110 and Sun-3/60.

Each of the menu options is covered in the text that follows the example menu

below.

a low_address high address

The Address Test command executes the address test on a range of frame
buffer memory. Specifically, write-read-compare cycles is performed on
long words. The datum which is written to each memory ‘‘cell’’ is its own
address. This command accepts a maximum of two arguments. The
low_address argument specifies the first address to test. By default, the
value of low_addressis 0x0. The low_address value should be a
hexadecimal (base 16) number.

The high_address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high address value should be a hexadecimal (base 16) number.

¢ low high pattern

The Write/Read/Compare Pattern Test command performs
write-read-compare cycles on a range of addresses with a specified pattern.
Only long words are used in the testing. The test accepts three optional
arguments. The low address argument specifies the first address to test.
By default, the value of low_addressis 0x0. The low_address
value should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high_address value should be a hexadecimal (base 16) number.

The pattern argument names the pattern expected throughout the range
of addresses. The observed values is compared against this expected value.
The default value of patternis Oxaaaaaaaa. The patternvalue
should be a hexadecimal (base 16) number.

s low_address high address pattern

The Scan Memory Test command reads the specified range of addresses, and
compares the values to pattern. The test accepts three optional argu-
ments.

sun Revision A of 9 May 1988

microsystems



Chapter 9 — Sun-3 Extended Test Sequence 119

@

The low_address argument specifies the first address to test. By
default, the value of low_addressis 0x0. The low_address value
should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high address value should be a hexadecimal (base 16) number.

The pattern argument names pattem expected throughout the range of
addresses. The observed values is compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

w low_address high_address pattern

The Write Data Pattern command writes a pattern to a range of addresses.
The test accepts three optional arguments.

The low_address argument specifies the first address to test