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About This Manual

The RZ55 Disk Drive Subsystem Service Manual provides information and
procedures for servicing the RZ56 disk drive in a variety of host systems.

Structure of This Manual

Chapter 1, About the RZ56 Disk Drive, describes the RZ56 disk drive.
This chapter also lists the specifications of the drive and how to replace
the drive module.

Chapter 2, Servicing the RZ56 Disk Drive in a DECstation 3100 System,
describes servicing the RZ56 disk drive in the DECstation 3100 desktop
system. This chapter briefly describes the DECstation 3100 system, how
to troubleshoot the drive, and how to use and interpret the system self-
test diagnostics. Finally, it describes, step by step, how to remove the
drive from the system expansion box.

Chapter 3, Servicing the RZ55 Disk Drive in a VAXstation 3100 System,
describes servicing the RZ66 disk drive in the VAXstation 3100 desktop
system. This chapter briefly describes the VAXstation 3100 system, how
to troubleshoot the drive, and how to use and interpret the system self-
test diagnostics. Finally, it describes, step by step, how to remove the
drive from the system expansion box.

Appendix A, Recommended Spares, lists the recommended spares for the
RZ55 disk drive.

Intended Audience

This manual is intended for Digital Field Service personne' and self-
maintenance customers.

vii



vill About This Manual

Assoclated Documents
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Title Order Number
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About the RZ55 Disk Drive

1.1 Introduction

The RZ65 hard disk drive (332 Mbytes) is a high-performance, 5.25-inch
drive. It has a small computer system interface (SCSI) that conforms to
the common command set (CCS).

The drive is a random access, rotating memory device. It stores data in
fixed-length blocks on 130-mm thin film, rigid media diskas. The storage
medium in the drive is in a fixed, nonremovable head/dizk assembly
(RHuA).

The KZ56 disk drive is for use in Digital products such as low-end desktop
and workstation systems to provide the capability of random access data
stornge and retrieval.

The RZ55 disk drive (Figure 1-1) consists of two field replaceable units
(FRUs): the RZ55 option itself and the drive module.
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Figure 1-1 RZ5S Disk Drive

A E10a7.00
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1.2 Configuration

The RZ55 diek drive is not internally terminated. The SCSI bus must be
terminated. Therefore, termination must be done within the host system
iteelf. Figure 1-2 ghows the location of the termination resistors on the
RZ65 drive module. Se= the system chapters that follow for information
on the correct termination of the SCSI bus.

TERAMINATOR
PACK

24 PIN
R
8 1

DATA
CABLE
CONNECTOR

L™

POWER
CADLE ToR
rtONN!C O

BPINOLE
®OYOR
COMNECTOR

WA -N1040-00

Figure 1-2 RZ55 Drive Module '.ayout

CAUTION

Make sure the drive is not internaliy terminated. The terminating
recistors are just behind the 8CSI port connector (Figure i-3).

If the terminating resietore are installed on th. drive module,
remove them with needlenose pliers.
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1.3 Features

The RZ66 diek drive has the following features:

Internal air filtration
512-byte block
64-Kbyte data buffer

No preventative maintenance

Factory formatted

Resident diagnostics for power-on gelf-test

Automatic error correction and retries

High-performance rotary coil actuator with dedicated servo system
Two-piece FRU: the RZ66 option and the drive module

1.4 Specifications

Table 1-1 lists the physical, functional, performance, and environmental
specificatione of the R255 disk drive.

Table 1-1 RZ55 Specifications

Physical Spocifications

Height 8.26 cm (3.25 in)
Width 14.6 cm (6.76 in)
Depth 20.8 cm (8.20 in)
Weight 3.80 kg (8.40 Ib)
Functional Specifications

Interface 8CSI

Recording density (BPI at ID) 21,231

Flux density (FCI at ID) 14,154

Track density (TPI) 1,076

Tracks per surface (unformetted) 1,224
Read/write heads 16

Dicks 8

Time to process ECC (512 bytes) <100 me
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Table 1-1 (Cont.) RZSS Specifications

1-5

Parformance Specifications
Formatted storage capacity
Per drive 332.30 Mbytes
Per surface 22.48 Mbytes
Bytes por track 18,432
Blocks per drive 649,040
Blocks per track 38
Bytes par block 512
Spare blocks per cylinder 8
Spare blocks per drive 10,300
Tranafer rate (to/from media) 1.26 Mbyten/s
Bus asynchronous 1.50 Mbytes/s
Bus gynchronous 4.00 Mbyteo/s
Seck time
Track to track 4 me maximum
Average 16 ms meximum -
Maximum (full etroke) 36 ros maximum
Average latancy 8.30 ms
Bue latency 600 ps maximum
Rotational gpeed 3,600 r/min
Start time (meximum) 209
Stop time (meximum) 20¢

Interleave 1:1
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Table 1-1 (Cont.) RZ55 Speciiicaiions

Environmental Bpecifications
Ambient temperature
Operating 10°C to 65°C (66°F to 131°F)
Nonoperating -40°C to 88°C (40°F to 151°F)
Relative humidity
Operating 8% to 80%
Nonoperating {packaged) 8% to 95%
Altitude
Opereting <305 m to 4,672 m (-1,000 & to 15,000 R)
Nonopereting <3056 m to 12,192 m (-1,000 f to 40,000 ft)
Heat dissipation
Operating 28 W (Btwhr) typical
Random seek mode 32 W (Btu'hr)

1.5 FRU Removal and Replacement

To remove and replace the RZ656 disk drive in the host system expansion
box, see the appropriate chapter in this manual or the maintenance guide
for that system.

To remove and replace the drive module, perform the procedures in
Section 1.5.1 and Section 1.5.2, respectively.

1.5.1 Drive Bezel

Once you have removed the drive from the system expansion box, perform
the following procedure to remove the bezel from the drive (Figure 1-3):

CAUTION
Use care when handling the drive. Be sure to wear an antistatic
wrist strap and do not touch the exposed face of the drive module.

1. Orient the drive with the module face up, and turn the drive eo the
bezel is facing away from you.

2. Unplug the LED flex cable from J11.
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3. Hold the sides of the bezel with the palms of y»ur hands, with your
fingers resting on the front of the bezel. Next, position your thumbs
on the back of the bezel above the locking pins.

4. Carefully apply outward pressure to the bezel with your thumbs until
the two bezel locking pins clear the holes in the frame. Note that the
bezel must flex about 1/8 inch to clear the pine.

6. While the bezel is flexed, slide it upward until movement stops (about
3/8 inch). This frees the upper bezel clips from the upper frame Alots.

6. Push the bezel away from the drive. This frees the lower bezel clips
from the lower frame slots and releases the bezel.

To replace the bezel on the drive, reverse this procedure.

BREZEL CLIPS

AR IR

Figure 1-3 RZ55 Drive Bozel Removal
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1.5.2 Drive Module

Once you have removed the bezel from the drive, perform the following
procedure to remove the drive module (Figurs 1-4).

CAUTIONS
Uge care when handling the drive. Be sure to wear an antistatic
wrist etrap and do not touch the exposed face of the drive module.

Make sure the drive ie not internally terminated. The terminating
resistors are just behind the SCSI port connector (Figure 1-2).

If the terminating resictore are installed on the drive module,
remove them witih noedlenose pliers.

1. Remove the screws labeled 1, 2, 3, and 4.
2. Unplug the spindle motor connector at J5.
3. Unplug the preamplifier cable connector at the auxiliary board.

NOTE

When getting the drive back on the work surface, place a support
under the drive to protect the loose preamplifier cable and
connector.

4. Lift the drive module and the auxiliary board up and out of the drive.
5. Remove the screw and speednut holding the drive module.

6. Unplug the auxiliary board from J9 on the drive module.
7

. Exchange the bad module with the replacement module, and check
the module configuration.

To replace the drive module, reverse this procedure.
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Figure 1-4 RZ55 Drive Module Removal
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Servicing the RZ55 Disk Driveina
DECstation 3100 System

2.1 Introduction

The DECstation 3100 system is ¢ high-performance, desktop ULTRIX
workstation based on reduced instruction set computer (RISC) technology.

The system is housed in a PM42A enclosure. It has an SCSI bus interface
for the RZ66 disk drive.

The SCSI port on the beck of the system enclosure has a plastic cover.
Under the plactic cover is the SCSI terminator. This terminator must be
in place if there is no other connection to the SCSI port. If the system is
using any external storage devices in expansion boxes (such as an RZ56
digk drive, TK70 tape cvive, or RRD40 disc drive), then the terminator
must be installed on the SCSI port of the last expansion box in the chain.
(The SCSI port on the expansion box is at the rear of the box).

2.2 Troubleshooting the Drive in the System

To troubleshoot the RZ65 disk drive, follow the same basic procedures as
for any other disk drive. Check for the type of failures that are common
to a faulty disk drive. See Section 2.2.1 for a checklist of items to examine
for determining whether the drive is faulty.

The RZ56 disk drive depends on the system software diagnostics for
troubleshooting. See the DECstation 3100 Maintenance Guide for the

types of software diagnostics available on the system, and how to run
them.
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To troubleshoot the RZ55 disk drive on the SCSI bus and SCSI controller
in a DECstation 3100 system, use the following tools:

Checklist (Section 2.2.1)
Flowchart (Section 2.2.2)
Diagnostics (Section 2.3)

The following sections briefly describe troublesheoting procedures. See the
system maintenance guide fur more detailed system-specific information

2.2.1 Troubleshooting Checklist

Check the items in the following list to determine if the drive is faulty:
© Make sure the drive is connected (both power and signal cables).

e  Make sure there is power to the drive.

° Make eure the drive is correctly configured.

® One of the features of the RZ55 disk drive is that field formatting
is not necessary. It is possible, however, that the data has been
corrupted by the customer. Check to see whether the disk needs to be
erased or repluced.

e Check to see whether the drive module wus ‘ eplaced before the entire
drive was replaced.

2.2.2 Troubleshooting Flowchart

Figure 2-1 shows the logical procedure for troubleshooting an RZ drive
in a DECstation 3100 system. The flowchart uses the ULTRIX operating
system and extended self-tests to troubleshoot the drive.
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2.3 Using System Diagnostics

Thie section describes how to run and interpret the diagnostics that are
available to diagnose the RZ56 disk drive in the DECstation 3100 syatem:

Power-on self-teat (POST)
Sslf-test

Console extended self-test
SCSI extended self-test

If the system you are testing is experiencing intermittent errors, examine
the ULTRIX error logs before running extended self-tests. You can use
the ULTRIX tools, uerf and netstat, to trace some hardware errors. See
the ULTRIX documentation set for detaile about uerf and netstat. Also
see the ULTRIX-32 Quick Reference Manual (AA-JF41A-TE).

To shut down the system, log in to the ULTRIX field account or an account
that has superuser privileges. Consult the system maintenance guide.

When testing a DECstation 3100 system, you can type the DECstation
3100 console cominands from an alternate console through the
printer/console port at the back of the system unit. When you use an
alternate console, the same text that appears on the DECstation 3100
monitor appears on the alternate coneole. If using a monitor as an
alternate console, you can use either the DECstation 3100 workstation or
the alternate conzole keyboard to type commands.

To connect an alternsate monitor or printer to the DECstation 3100
workstation, sze the system maintenance guide.

2.3.1 Power-On Self-Test (POST)

The power-on self-test checks each component, subsystem, and connection
in the DECstation 3100 system. The system automatically runs POST
and digplays the console prompt (>>) when you turn on the system.

To turn on the system, push the ON/OFF switch on the system unit to the
ON (1) position. The switch is on the rear of the system.

Example 2-1 shows a typical POST display when it successfully
completes.
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KNO1 V6.5
7..6..5..4..3..2..1..0

Example 2-1 Successful POST Digplay

Each number on the second line of the POST display corresponds to
tests for specific hardware components. The third line shows the size
of the workstetion memory. While the third line is being displayed, the
workstation creates a bit map cf all bad memory pages that is passed to
the onerating system.

If the POST completes successfully, the workstation displays the console
banner and prompt (Ezxample 2-2).

KNO1 V6.5
08-00-2b~0c-4a-8b
0201000000

>>

Example 2-2 Sample Consgole Banner and Prompt

The first line in the console banner indicates the version of the system
module. The second line containe the workstation Ethernet address. The
third line shows the size of memory in hexadecimeal format. The fourth
iine is the console prompt.

If the POST fails after you turn on the workstation, the power-on self-test
halts. The message FAILURE-RESET TO CONTINUE flashes on the
screen.

When you see the failure message, do the following:

1. Note the number of the test that failed. The last number displayed on
the screen before the failure message appears is the failed test. See
Section 2.3.3 to interpret this test.

2. Press the Reset button on the back of the system unit. The POST
runs, a failure message appears, and the console banner and prompt
appear. Once the console prompt appears, you can run the self-test or
type any other console command.

If the POST display does not appear on the moniter, use the status LED
display to determine the problem (Section 2.3.6). The status LED display
is at the rear of the system near the power cord plug.
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23.2 Self-Test

The self-test is similar to the POST, except you can run this test anytime
you are at the console level. The self-test performs slightly more extensive
iesis and aiiempis io put any SCSI devices connecied io the workstation
on-line. To run the self-test, type (exactly):

test ~-a

The display you see is the same as the POST display (Example 2-1). If
an error occurs during the hardware tests, the tests stop and the word
FAILURE appeavs. The workstation then displays the memory size and
runs the memory diagnostic that builds the bad memory page map.

When the workstation completes the self-test, the console prompt appears.

NOTE

You can alsc use the Reset button to run the self-test. If you use
the Reset button, the workstation performe the same hardware
tests as is done during POST. However, the workstation does not
perform any memory tests and attempts to place recognized SCSI
devices on-line.

Note what test failed. When errors occur, testing stops at the test that
failed. For example, if the testing stops following the display of test
code 5, then test number 5 failed. See Section 2.3.3 for details about
interpreting the self-test.

If the monitor is not working, you can observe the status LED display
during the self-test. If an error occurs, write down the LED display
configuration that appeared. See Section 2.3.6 to determine what
component failed.

2.3.3 Interpreting POST and Self-Test Results

This section explains how to interpret the POST and self-test results.
If any test failed during these tests:

1. Check all external connections, cables, and power cords.

2. Make sure the mouse connector is seated correctly, or if the
workstation is a server, make sure the mouse loopback connector
is installed.
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If you cannot locate an external problem, compere the code of the test
that failed during the POST or eelf-test with those deseribed in Table 2-1
and take the appropriate action. See Section 2.3.4 and Section 2.3.5 for
instructions about running the extended self-tests.

Table 2-1 POST and Self-Test Codes

Teat Component
Code Tested Action
1 Disk Run the disk RAM and SII extended self-tests
(Section 2.3.4.8) or replace the appropriate
FRU.
0 None, test end None.
indicator

2.3.4 Console Extended Self-Tests

Run console extended self-tests to diagnose component and subsystem
malfunctions within the system unit. You can run these tests in several
different modes, depending on the type of information you want.

In most cases, you use a monitor to run and display extended self-tests.
If the monitor is not working, you can observe the status LEDs ¢o get the
test results. See Section 2.3.6 for instructions on using the status LEDs
instead of the monitor.

2.3.4.1 Preparing for Console Extended Seli-Tests
Before running the console extendec self-tests:

1. View the menu (test menu) to find the correct commands
{Section 2.3.4.2).

Select the appropriate test modes (Section 2.3.4.3).

3. Install terminators or loopback connectors for the test mode you are
using (Section 2.3.7).

2.3.4.2 Viewing Test Commeands
To view a menu listing all valid diagnostic options, type:

t ?

The worketation displays the menu shown in Example 2-3.
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Example 2-3 Diagnostic Options Menu

2-17
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2.3.4.3 Selecting & Teat Mode
To see the currently set modes, type:

tMd

You see a display similar to the one in Ezample 2-4:

user mods
no loop on error
hzlt test on error

Example 2-4 Test Mode Display

NOTE
The default modes are User, No Loop On Error, and Halt Test On
Error.

To select a test mode, type the following at vhe console prompt:

t M <arg>
In the above commend, <arg> indicates you must type a specific
argument. Arguments are single alphsbetic characters. They are

separated from the rest of the command line (and any other arguments)
with a space character.

The test modes you can select and the arguments you type on the
command line are described in Table 2-2.
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Table 2-2 Test Modes

Mode Name Argument Description
[NoJHelt on h This mode togglee Hait on Error off and on.
Error When oet to Halt on Error, the diagnestic

tast cequence etops @s 600N @B an error is
detected and reporte the error immediately.
The remeining tests in the sequence ere not
run. Uge thie mode to save time when you
expoct an error to occur aarly in the test
sequence. No Hait on Error is the default
mode when the workstation is turned on.

{No]JLoop on 1 This mode toggles Loop on Error on and off.
Error When est to Loop on Error, the diegnostic
procedure runs egein ss eoon as an error ie
detected. This mode is designed for debugging
hardware components using an oecilloscope
in & manufacturing environment. The default
mode when the worketation is turned on is No

Loop on Error.
Meanufecturer/ m This mode runs the most detailed check of
Debug all the components. Select this mode if the

User mode diegnostics fail to isclate & fault.
This mode requires en SCSI terminator if
an SCSI device i installed. It requires an
SCSI loopback connector for SCSI test t4
Section 2.3.5.9.

Usger u This mode performe & fast check of the
worksetation. It is e less comprehensive
hardware check than thst performed in
Menufacturer/Debug mode. Thie mode reports
hard, groes errors. This is the default mode
when the workstation is turned on.

CAUTION
Some of the tests can destroy data on the customer medisa.
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2.3.4.4 Running Congole Extended Self-Tests

To run a console extended self-test, type the appropriate command at the
console prompt in the format:

t argl [erg2]

You can run all tests in Uger or Manufacturer/Debug mode. The examples
in this chepter reflect User mode test displays. Manufacturer/Debug tests
are more extensive, take longer to complete, and display more detailed
information about each test than User mode.

For most tests, you can select the repeat option by typing r as the second
argument on the command line. Typing this argument causes the selected
test to repeat. To stop a repeating test, press any key.

NOTE
It may take several minutes for the test to halt

If an error occurs during any console extended self-test, 8 message similar
to the following appears immediately after the test faile:

MOUSE ERROR ~ failed self-test

When errors occur, check the appropriate field replaceable unit (FRU).

2.3.4.5 Sl Test
The SII test checks the SCSI interface to the SCSI bus. This test:

Writes and reads data patterns to the SCSI buffer.
Performs target tests.

Performs initiator tests.

Attempts to place recognized SCSI devices on-line.

To run the SII test, type:

t e

A display similar to the one shown in Example 2-6 app>ars.
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SII buffer address test

Writing entire buffer with 4 patterns

SII buffer address testing

Checking SIY buffer for 0

SI1 entire buffer testing

Checking 811 buffer Zor ssee

SII entire buffer testing

Checking SI1 buffer for 5555

811 entire buffer testing

Checking SII buffer for f££££

S11 entire buffer testing
targetTest: setting STLP to &
targetTest: building out~bound cmd/dat -
targetTest: setting loopback mode
targetTest: enabling selections and parity checking
targetTest: setting id to 7
targetTest: enabling dssi mode
targetTest: fudging device 0 select of device 7
targetTest: disasserting select
targetTest: sending cmd{0)
targetTest: sending cmd(1])
targetTest: sending cmd(2]
targetTest: sending cmd{3)
targetTest: sending cmd(4]
targetTest: sending emd(5]
tazgetTest: sending cmd(6)
targetTest: sending date(0]
targetTeet: sending data(l}
targetTest: sending datal2)
targetTest: sending data(3)
targetTest: sending data(4)
targetTest: sending data(5)
targetTest: sending data(§]
targetTest: sending datal7]
targetTest: sending data{@)
targetTest: sending datal9)
targetTest: sending data[l10)
targetTest: receiving status
targetTest: checking buffer status
targetTest: checking data bytes
target test passed

Example 2-5 (Cont.) Sampile Sl Test Display



SII initietor mode internal loopback test
creating out-bound packet at bb000020

initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initiator
initjiator
injtiator
initiator
initiator
initiator
injtiator
initistor
initiator
initistor
initiator

initiator
initiastor

Self-test on unit 1 passes

test:
test:
test:
tast:
test:
test:
tept:
test:
tept:
test:
tast:
test:
test:
test:
test:
test:
test:
test:
test:
test:
test:
tast:
test:
test:
test:
test:
test:
tent:
test:
test:
test:
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setting ILP to 4

setting loopback mode
enabling selections and parity checking

setting ID to 7
fudging arb win
enabling dessi mode

responding to selection w/ BSY and CD

receiving
receiving
receiving
receiving
receiving
receiving
receiving

changing to data phase

receiving
receiving
receiving
receiving
raceiving
receiving
receiving
receiving
receiving
receiving
receiving

changing to status phase

emd[0]
emd[1l}
emd(2)
cmd(3)
emdi4]
emd (5]
emd [6]

data(0]
data(l)
data(2)
data(3)
data(4)
data(5}
data[é6)
data(7)
data(8)
data{9] .
data[10)

disconnecting

checking buffer status

checking CSTAT

test: clearing interrupt
test passed
Starting acan for SCSI devices
Starting SCSI device testing
Executing sslf~test on unit 1

Example 2-5 Sample Sil Test Display

If an error occurs during this test, make sure you installed the SCSI
terminator correctly. Should the problem continue, replace the system
module. If replacing the system module does not solve the problem,
check the indicated SCSI device. Refer to the device service manual for
instructions.
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2.3.5 SCSI Extended Self-Tests

Run the SCSI extended self-tests to isolate faults with the SCSI bus,
drivers, or connections. This test requires the use of the loopback
connector. Table 2-3 lists the SCSI tests you can run and where you
can find their descriptions in this manual.

Table 2-3 SCSI Tests

Components

Teat Commend Tosied Manual Reference

Canned Disk ocei cd Heard disk drive Section 2.3.5.6

tl sewi tl SCSI disk buffer Section 2.3.5.8

t2 scsi t2 SII function Section 2.3.5.7

t3 scei t3 Internal system Section 2.3.5.8
module function

t4 ecai t4 SCSI drivers and Section 2.3.5.9
connections

2.3.5.1 Preparing for SCSi Extended Self-Tests
Before running the SCSI extended self-tests:

1. View the SCSI Storage Device Listing.
2. Select the appropriate test modes (Section 2.3.4.3).

3. Terminate connectors or install loopback connectors, if necessary
(Table 2-6).

2.3.5.2 Viewing the Storage Device Listing

To obtain information about the recognized storage devices connected to
the SCSI bus, type the following at the console prompt:

scsi pb

The workstation displays a list of all the recognized SCSI devices and
vendor information such as version number and response data format.
Example 2-6 shows a typical listing of SCSI storage devices.
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Onit (7]

Unit[6)KNO1--SII

Unie (5]

Unit (4]

Unit[3] Device type 0 DISK
RMB 0x0
Version 1
Response data format 1 ccs
Additional length 31
Vendcr DEC
Product identification R2SS (C) DEC
Firmware revisgicn level 0€18

Unit{2)

Unit([1)

Unit(0])

Example 2-6 SCE: Storage Device List

The unit number is the SCSI ID address associated with a specific device.
The device type refers to the type of device that has a specific SCSI ID
address. The supported device types are as follows:

0 — Hard disk
1 — Magnetic tape
6 — Compact disc drive

2.3.5.3 Running SCSI Extende-: Self-Tests

All of the SCSI tests perform an inquiry to see what devices are connected
to the SCSI bus. If the devices are not in a ready state, the test atiempts
to put the devices on-lin=. An error message appears if the test cannot
put a device on-line.

In all cases, follow the advice of the error message before proceeding to
the suggested actioz.
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2.3.5.4 Using the SCSI Menu

The SCSI menu liste commands to be used for tasks involving the SCSI
port and supported devices. Display the SCSI menu by typing:

scel ?

Example 2-7 shows the SCSI menu:

HELP manu ¢ try those commsnds

ecsel al a2 a3
b probe for and setup all units
s Retot the SCS] bua
st Dump the ecsi status registers
du Dump all scsl registers
cd unit lr) Road/wgite test for SCSI hard drive
ct unit (r} Road /write test for TKS0Z tape drive
cr unit {r) Read only self test for RRD4O ROM disk drv
fm unft Format <UNIT> using defgult paramsters
iq unit Show inquiry response from <UNIT>
ms unit Show mode sense response from <UNIT>
Ty unit Show PEADY status for <UNIT>
an unit Show request s&nsa responses from <UNIT>
p unit Stop <UNIT>
sr onit Start <UNIT>
[ 1] unit Setup unit wait for ready status
tl [r} 841 puffer port memory response
t2 lz) Si! target mode internal loopback test
t3 (2} 811 initistor mode internal loopback test
td {r) Sii external drive-loopsck required !

Example 2-7 SCSI Menu

Type SCSI commands at the console prompt. Use the format:
scsl argl (erg2} (argl)

The second argument is e’ther a unit number or the ojtional repeat
argument (r). To find the unit number of & syacific device, use the test
-¢ command or the SCSI command, pb. In the examples in this manual,
<UNIT> indicates that you type a number (not the word unit). The third
argument of the SCSI command line can also be the repeat argument,
dependir:lg on the specific command format. Table 2-4 describes the SCSI
commands.
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Table 2-4 SCSI Commends

Command

Description

pb

du

iq

Thie command polls the workstation and lists all the SCSI devices
currently recognized by the workstation. The format for this
command is: scei pb.

This command reeeta the SCS] bus and any peripherals. The
format for thie commaend is: scsi re. (For Manufacturing Use.)

This command dieplaye the status of the SII registers. The Sll is
the LSI chip used by the SCSI bus. The format for this command
ie: scsi st. (For Menufecturing Use.)

This commaend displaye the state of all registers. Th> format for
this commaend is: ecsi du. (For Manufecturing Use.)

Thie commeand runs the Canned Disk Test. The format for this
commmeand is: scei cd <UNIT> [r).

This commend runs the Canned Tape Test. The format for thie
command is: scai et <UNIT> [r].

Thie command runs the Canned ROM Disk Drive Test. The
format for this commend ie: ecsi er <UNIT> [r]. This test requires
e test disk

This commend formats and initializes a specified disk. You are
asked to confirm the operetion before the initialization takes
place. The format for this command is: scsi fm <UNIT>.

This command performs en inquiry about @ specified unit. It
displays information about the SCS] device (type 0 = hard disk
drive, type 1 = meagnetic tape drive, type 6 = compact disk drive),
the format, additional bytes of data available for a device, and
the firmware version. The display is gimiler to that shown when
using the test -c command. The format for this command is: ecsi
iq <UNIT>.

This commend provides detailed informstion about the ettributes
of a device. The i~f vmation this command displays includes the
device goometry, = .. her the device has removable media, drive
features, and vendor-supplied data. To interpret data categories
and values, see the device specification. 'The format for this
command is: scai me <UNIT>. (For Manufecturing Uss.)

This command indicates whetl.er a specified device i ready. The
format for this command is: scsi ry <UNIT>.
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Table 2-4 (Cont.) SCSI Commands
Command Description

sn This command is an SCSI request senss command and provides
additional information ebout an SCSI device that fails an
extended colf-test. Iseue this command immediately after the
device faile. If you issue another command that performs an
inquiry of the failed device, you may lose the sense data. The
information this command dieplaye includes values and error
messages for the data categories of sense key and FRU. It also
dieplays vendor-supplied data. To interpret data categories and
values, sse the ANSI specification for the SCSI bus (document
number £3.131-198-z). The format for this command is: scsi sn
<UNIT>. (For Manufacturing Use.)

sp This commend stops & specified device. The format for this
command is: scsi sp <UNIT>.
T This command starte a specified device. The format for this

command ie: ecsi er <UNIT>.

su This command checks if the specified device is ready. If the device
is not ready, the workstation tries to bring it on-line. If this feils,
the workstation displeys an error message. The format for this
command ie: ecsi su <UNIT>.

1 This commend rune the SCSI t1 tun' The format for this
command is: sesi tl [r].

t2 This coranmand runs the SCSI t2 test. The format for this
command is: ecsi t2 [r).

t3 This command runs the SCSI t3 test. The format for this
command is: scsi t3 [r].

t4 This commeand runs the SCSI t4 test. The format for thie

command ie: ecsi t4d [r).
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2.3.5.5 Canned Disk Test
The Canned Disk Test performs e full data compare and check. This test:

Writes a 8096-byte block to random locations 100 times.
Reads and verifies each block that it writes.
Verifies communication with the SII.

CAUTION
This test will destroy customer daia on media.

To run this test, type:

scei cd <UNIT>

You are prompted to confirm that you want to overwrite the disk. To stop
the test, type any character at the confirmation prompt. To continue,
type:

yes

A display similar to Example 2-8 appears each time the system completes
& write and read pass:

Pasu Block Errors
100 37779 0
{ t |
L e 4o ncene $om——- Hote: This display overwrites itself

Example 2-8 Canned Digk Test Dig; lay

Suggested Action
If an error occurs during this test:

1. Make sure you installed the correct terminators and loopback
connectors.

2. If step 1 does not solve the problem, check the SCSI cebles. Replace
them if necessary.

3. If step 2 does not sclve the problem, check the hard disk drive.
4. If step 3 does not solve the problem, replace the system module.
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2.3.56 t1 Test

This test checks the SCSI memory buffer by writing and reading data to
the buffer. This test writes an eddress to that addr2ss’s location.

NOTE
Yor: do not need an SCSI loopback connector or an S8CSI
terminator when running this test.

To run this test, type:

scsi t1 <ONIT>

The <UNIT> is the unit number of the device you are testing. A display
similar to Example 2-9 appears on your screen.

SII buffer address test
Writing entire buffer with 4 patterns
S11 buffer address testing
Checking SI1 buffer for 0
SII entire buffer testing
Checking SII buffer for aaaa
SI1 entire buffer testing
Checking SII buffer for 5555
SI1 entire buffer testing
Checking 511 buffer for ffff
SII entire buffer testing

Example 2-9 11 Test Display

Suggested Action
If an error occurs during this test:

1. Make sure you installed the correct terminators or loopback
connectors.

2. Should the problem continue, replace the system module.

2.3.5.7 12 Test

This test performs an internal loopback test to ensure that the SlI
can function as a target on the SCSI bus. This test uses only internal
registers.

NOTE

It is recommended that you use an S8CSI terminator. You do not
need an SCSI loopback connector when running this test.
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To run this test, type:

scei t2 <UNIT>

The <UNIT> is the unit number of the device you are testing.
Ezample 2-10 is a display similar to the one that appears:

targetTest: setting

targetTest: building out-bound cmd/data
loopback mode
targetTest: enabling selections and parity checking

targetTest: setting

targetTest: setting

targetTest: enabling dsei mode
device 0 select of device 7
targetTest: disasserting select

targetTest: fudging

targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTest: sending
targetTast: sending
targetTest: sending

STLP to 4

id to 7

cmd (0]
cmd[1)
crnd [2)
emd[3]
emd{4)
cmd(5)
emd (6]
data (0]
data{l]
data{2)
data[3]}
data(4])
data{5)
data(6)
date[7)
data[8])
data(9]
detafl10]

targetTest: receiving status

targetTest: checking buffer status
targetTest: checking data bytes

target test passed

Example 2-10 {2 Test Display

Suggested Action

If an error occurs during this test:

1. Make sure you installed the correct terminators or loopback

connectors.

2. Should the problem continue, replace the system module.
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2.3.58 13 Test

This test performs an internal loopback test to ensure that the SII can
function as an initiator on the SCSI bus. It requests services from a
target (for example, a disk drive). This test uses only internal registers.

NOTE
It is recommended that you use an S8CSI terminator. You do not
need an SCSI loopback connector when running this test.

To run this test, type:

scei t3 <UNIT>

The <UNITS is the unit number of the device you are testing. A display
similar to Example 2-11 appears.

SII initiator mode internal loopback test

initistor test: creating out-bound packet at bb000020
initistor test: setting ILP to 4

initistor test: setting loopback mode

initistor test: enabling selections and psarity checking
initistor test: setting ID to 7

initietor test: fudging arb win

initiator test: enabling dssi mode

initiator test: responding to selection w/ BSY and CD
initiastor test: receiving cmd{0) :

initiator test: receiving cmd(1]

initiator test: receiving cmd (2]

initiator test: receiving cmd[3]

initietor test: receiving cmd(4)

initistor test: receiving emd{5}

initiator test: receiving cmd[6]

initistor test: changing to data phase

initiator test: receiving date[0)

initictor test: receiving datall)

initiator test: receiving data(2)

initiastor test: receiving data[3]

initiator test: raceiving datafé)

initiator test: (‘:ceiving data(5]

initiator test: receiving data(6]

initistor test: receiving data(7}

initiator test: receiving deta(8)

initiater test: receiving data(9]

initiator test: receiving data[10]

Exampile 2-11 (Cont.) 13 Test Display
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initiator test: changing to status phese
initiator test: disconnecting

initiator test: checking buffer status
initiator test: checking CSTAT

initiator test: clearing interrupt
initiator test passed

Example 2-11 {3 Test Display

Suggested Actior.
If an error occurs during this test:

1. Make sure you installed the correct terminators or loopback
connectors.

2. Should the problem continue, replace the system module.

2.3.5.9 t4 Test

This test performs an external loopback test of the SCSI drivers and
cable connections in Manufacturer/Debug mode. You must install an SCSI
loopback connector in the SCSI system module connector for this test.
Disconnect all SCSI devices.

NOTE

Thie test automatically sets the mode to Manufacturer/Debug.
You do not need to change the test mode manually. After the test
completes, the workstation returns to User mode.

To install an SCSI loopback connector in the system unit SCSI connector,
you must:

1. Remove the system cover.

2. Disconnect the SCSI cable from the system module by pushing the
SCSI connector latches in oppoeite directions. This releases the SCSI
cable from the system module.

3. Insert the SCSI loopback connector into the system unit SCSI
connector. Make sure Side 1 is facing the rear of the system unit.
This ensures that the pins on the loopback connector are correctly
aligned in the system module SCSI connector.

NOTE
It is possible to insert the connector ofiset by two pins. Be sure
that the connector covers all pins.
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To run this test, type:

scai t4 <UNIT>

The <UNIT>is the unit number of the device you are testing. A display
similar to Example 2-12 appears.

S11 external drive loopback test
checking for presence of SCSI port loopback
walking ones thru SCl1 -> edb loop
killing ext loopback mode between tests
disabling ext drivers between tests
rezeroing sdb and SCl regs
data path to SCl loopback passes
testing ext drv for contrel signals
enabling initiator drivers

enabling target drivers

enabling arbitration drivers

passes external drive test

Example 2-12 14 Test Display

Interpret the "Loopback not found” error message as follows:

error message: external loopback not found xxxx yyyy

where xxxx is the expected data (0x1FF), and yyyy is the actual data.

If the actual data is 0x000, the loopback is installed backwards or
otherwise incorrectly installed. If the actual data is nonzero, try another
loopback (if available) and compare resuits. If the error is repeatable,
replace the system module.

Suggested Action
If an error occurs during this test:

1. Make sure you installed the correct loopback connectors depending on
where you install the SCSI loopback connector and disconnected all
SCSI devices.

2. If step 1 does not golve the problem, check the SCSI cable; replacc if
neceasary.

3. If step 2 does not solve the problem, replace the system module.
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2.3.6 Interpreting the Status LED Codes

If your monitor i not working, obtain the results of the POST, self-test,
and extended self-tests by observing the LED display on the back of the
system unit. The LEDs are arranged in two groups of four and form a
binary display.

When you first turn on the workstation, the DECstation 3100 system
performs the POST and the LEDs blink accordingly. If an error is
detected, the workstation halts on the LED code corresponding to the
failed component. Note the configuration of the display.

Use the procedures described in Section 2.3.4 and Section 2.3.56 to run
individual extended self-tests. As the DECstation 3100 system performs
an extended self-test, the LEDs blink accordingly. If an error is detected,
the system halts on the LED code corresponding to the problem. Tests
that pass should not cause the LED display to remain on any code for
more than 30 seconds.

When using the status LED display instead of a monitor:
1. Terminate appropriate connectors.

2. When using the keyboard, type the appropriate command to run a
particular extended self-test.

Use Table 2-5 to determine where the error occurred and what action you
should take next.
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Table 2-5 Status LE™: Digplay Codes

LED Hezadecimal
Teat Display Code Suggested Action
poST io1 1111 bf 1. Run the SII extended self-test
Self-test (Section 2.3.4.5).
2. Replace the system module.
si 1011 1101 bd 1. Check the following:
1011 1110 be
1011 1111 b SCSI cable
1101 0011 d3 SCSI device
Terminators and locpback
connectors
2. Replace the system module.
Legend
1=LEDon
0 = LED off

2.3.7 Installing Terminators and Loopback Connectors

The mode in which you run the diagnostics determines whether you need
to install terminators or loopback connectors for the DECstation 3100
connectors. Table 2-6 describes the terminators and loopback connectors
used for User and Manufacturer/Debug modes
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Table 2-6 Test Mode Terminators

Test Mode Terminators/Loopback Connectore

User This mode requires:

A mouse or mouse loopback connector
A keyboard

A ThinWire Etherr ot terminator, ThickWire Ethernet
loopback connector, or connection to Ethernet cable
(Make sure the Ethernet button is in the correct
position.)

An SCSI terminator

Manufacturer/Debug This mode requires:

A keyboard

A mouee loopback connector (except when running the
mouse test)

A ThinWire Ethernet terminstor, ThickWire loopback
connector, or connection to Ethernet cable (Make sure
the Ethernet button is in the correct position.)

An SCSI terminater if an SCSI Cevice is installed
An SCSI loopback connector for the SCSI t4 test

Serial line loopback connectors for the communications
and printer/console ports

See the DECstation 3100 Installation Guide for instructions about
installing terminators and loopback connectors.
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2.4 Removing and Replacing the Drive in the
System Expansion Box

Perform the following procedure to remove and replace the RZ55 disk
drive in the DECstation 3100 expansion box (BA40). For details not
covered in this manual, see the maintenance guide for the DECstation
3100 system.

1. Shut off the power to the expansion bkox and unplug the expansion
box. Next, disconnect the SCSI port cable.

2. Unscrew the four cover screws and remove the expansion box cover
(Figure 2-2).

BCAREW
LOCATIONS

Figure 2-2 DECstation 3100 Expansion Box: Cover Removal
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3. Remove the three screws that hold the shield to the main chassis
(Figure 2-3) and lift the shield up and off.

GMIELD
GCREWS

Figure 2-3 DECstation 3100 Expansion Box: Shield Removal
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4. Remove the three drive mounting screws (Figure 2-4).

pawve
MOUNTING
SCREWS

Figure 2-4 DECstation 3100 Expansion Box: Drive Mounting Screw
Removal ,
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5. Remove the SCSI switch cable from the SCSI switch board
(Figure 2-5).

Figure 2-5 DECstation 3100 Expansion Box: SCSI Switch Cable
Removal
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6. S8lide the drive halfway out of the expansion box and disconnect the
power cable, data cable, and SCSI switch cable from the back of the
drive. Then remove the drive (Figure 2-6).

acs
POWER DATA SWITIH

CABLE CaBLE CABLE

WA-EP804-08

Figure 2-6 DECstation 3100 Expansion Box: Cable Removal
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7. Once the drive is free from the expansion box, remove the mounting
bracket scr-ws (Figure 2~7) and remove the mounting brackets.

BMOUNTING
GRACKET
GCREWS

MOUNTING
BRACKET
SCREWS

Figure 2-7 DECstetion 3100 Expansion Box: Drive Mounting Bracket
Removal

To replace the drive in the expansion box, install the mounting brackets
removed in step 7 on the replacement drive (Figure 2~7) and reverse this

procedure.

To continue FRU removal and replacement for the RZ55 disk drive, see
Section 1.5 for the drive bezel and drive module procedures.
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Servicing the RZ55 Disk Driveina
VAXstation 3100 System

3.1 Introduction

The VAXstation 3100 has two versions: model 30 and model 40. Model 30
has only one SCSI interface and can support three external devices: one
RZ55 disk drive, one TK50 tape drive, and one RRD40 optical disc drive.
Model 40 has two SCSI interfaces (A and B) and can support four external
devices: up to two RZ55 disk drives, one TK50 tape drive, and one RRD40
opticai disc drive.

The VAXstation 3100 system is housed in a VS42A enclosure. The RZ556
digk drive (or drives) along with the other drives mentioned are in a BA40
expansion box, in a daisy-chain configuration.

The SCSI port on the back Jf the system enclosure has a plastic cover
over it. Under the plastic cover is the SCSI terminator. This terminator
must be in place if there is no other connection to the SCSI port. If the
system is using any external storage devices in expansion boxes (such
as an RZ55 disk drive, TK70 tape drive, or RRD40 disc drive), then the
terminator must be installed on the SCSI port of the last expansion box
in the chain (SCSI port on the expansion box is at the rear of the box).

3.2 Troubleshooting the Drive in the System

To troubleshoot the RZ55 digk drive, follow the same basic procedures as
for any other disk drive. Check or look for the type of failures that are
common to faulty disk drives. See Section 3.2.1 for a checklist of items to
examine for determining whether the drive is faulty.

3-1
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The RZ56 disk drive depends on the system software diagnostics for
troubleshooting. See the VAXstation 3100 Maintenance Guide for the

types of software diagnostics available on the system, and how to run
them.

To troubleshoot the RZ55 disk drive on the SCSI bus and the SCSI
controller in VAXstation 3100 systems, use the following tools:

Checklist (Section 3.2.1)
Flowchart (Section 3.2.2)
Diagnostics (Section 3.3)

The following sections briefly describe troubleshooting procedures. See the
system maintenance guide fo. more detailed system-specific information.

3.2.1 Troubleshooting Checklist

Before performing RZ65 removal procedures, check the items in the
following list to determine if the drive is faulty:

Make sure the expansion box has power and is switched on.
Check the SCSI termination on the expansion box.

Make sure the SCSI port cable is correctly connected to the SCSI port
and to the back of the expansion box.

Run the self-test and system exerciser.

If the problem returns, unplug the SCSI port cable and run the self-
test (Test 6). If a status code other than FFFFFF05 appears for the
RZ56 drive, then replace the mase storage controller (MSC) module.

If the status code is FFFFFFO05, check the address ID on the
expansion box for the correct setting.

If the address ID is set correctly, make sure the power supply in the
expansion box is operating correctly.

If the power supply is good, then replace the RZ56 drive module first,
then the entire drive.
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3.2.2 Troubleshooting Flowchart

Figure 3-1 outlines the process for troubleshooting the RZ66 drive itself.
RZ DIAGS, or RZ diegnostics, are software tests that run on the system
to test the drive.

The fiowchart first uses the VMS operating system to troubleshoot the
drive. By using the SHOW and ANALYZE commands, you can look for
disk drive errors. Then the flowchart uses the VAXstation 3100 system
exerciser. By using various tests, you can again look for disk drive
errors.

8TART

13 VM8 uP

| rvee semow gnaon «chs |

16 VMY
LOGOING DKXX
E€ARORS

Yée

ANALYZE O!'8x ERRORS
TYPE SANALYZE/ERRORA/INCLUDE«DRXX/SINCEsTODAY «CR>

DOEB8 DIAX NO MONITOR
NEED CORRECTIVE DisK
MAINTEMAMCE

Tee_xia0r_o

Figure 3-1 (Cont.) VAXstation 3100 System: RZ55 Troubleshooting
Flowchant



34 Servicing the RZ55 Disk Drive in a VAXstation 3100 System

*** CAUTION - BEEB NOTE 1 **°

| wmar vvnl or garoRs? |

R

QOFT ERAOR HARD ERROR IAYM. omvt HIC UOWLI
(GBR NOTE 2) (BER NOTE D)
(.I! NOTI 4) ('lﬁ NOTI 6)

NOTE 1 OF CERTAIN THERE 13 A RECENT BACKRUP OF THE DISK
BEFORE ATTEMPTING ANY CORRECTIVE MAINTENANCE
DIAGNOSTIC MAY ERASE THE DISK

NOTE & SOFT ERROR AECOVERABLE ERRORS, SUCH AS DATA
CHECKS. ECC ERRORS

NOTE 3 HARD ERRORS MON RECOVERABLE ERRORE SUCH AS
A READ EAROA. BAD BLOCK ON THE DIBX. A BAD FiLE BUY
THE DRIVE 13 OPERATIVE

NOTE & A MARD FAULY THE DRIVE IS INOPERATIVE TO THE SYSTEM
THE FRU NEEDS TO DE REPLACED

NOTE ¢ AN EAROA IN THE MSC MODULE THAT MAY CAUSE
INTERIITTENT PROBLEMS TO THE DRIVE DURING A DATA
TRANSFER

NOYE S INSTALL LODPRASK COMMRITAR 41 THT AT kst M)

PRINTER PORT TO RUN THE SYSTEM EXEMCIBER IN THE
FIELY) SERVICE MODE

VS _Ruets_ot

Figure 3-1 (Cont.) VAXstation 3100 System: RZ55 “roubleshooting

Flowchant
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| rowen bown svstem |

I POWER UP SYBTEM _I

RUN BYBTEY EXERCINER
TYPE »3>T 0 «CR>

NO

FAIL ?
ves
- L
i )
o 8veTEm ERAOR | { mzemmon |

| sEE svsvEm rLOws |

TT0_N1aus_o0

Figure 3-1 (Cont.) VAXstation 3100 System: RZ55 Troubleshooting
Flowchant
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8UPT ERAOCA

I taxe evergm pown |

T0 RUN BYETEBM EXERCISER iN
£.8 MODE:

I AUN OYSTEM IICICI.llh‘ 1. le.G'Y‘Oth a'l..%?.:l:%zf?‘%“
N o
M) PAINTER PORY
2. TYPE »»»T 80000108«CR»
»»»8 (FOR B8CBI A)
7 {FOR 0C8I B)

*** HUST RUN TWO PABSED

RUN AZ DIAGHOBTIC FIRST PABS. TEST THE MOC
»»>Y B0000108<«CA» CONTROLLER
72258 <«CR> SECOND PAGS. TEST THE BCRI
DRIVE
AL No RETURN BYSTEM
10 OPERATION

Y@és

REPLACE DRIVE PCO
CHECK PCB JUMPERS

RUN RZ DIAGNOSBTIC
»»>T 80000108<CR>»
T8 <CRA>»

TIO_Nrane_se

Flgure 3-1 (Cont.) VAXstaetion 3100 System: RZ55 Troubleshooting
Flowchart
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No RETURN BYSTEM
TO OPERATION
vES
. RESTORE DRIVE PCB AND
REPLACE THE OPTION
CHMECK PCB JUMPEAS
RUN RZ DIAGNOSTIC
»»>T G00ND0106<CR>
?»3»0 «CRA>
NO RETUAN BYBTEM
. TO OPEMATION
vES
PROBLEM 1N MSC
MODULE OR CABLES
TYO_x1an8_09
. Figure 3-1 (Cont.) VAXstation 3100 System: RZ55 Troubleshooting
Flowchart
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v WARD ERROR

AESTORE THIS PILE FRAOM
RECENT BACKUP

| omereooene |

TIO_nian? a8

Figure 3-1 (Cont.) VAXstation 3100 System: RZ55 Troubleshooting
Flowchart
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? FATAL DRIVE ERROR

| vaxgoverem cown |

| rowen sverem cown |

REPLACE DRIVE PCB
CHECK PCB JUMPERS

| eowsmeversmuve |

RUN RZ DIAGNOSBSTIC
»3»>Y §0000108<CA>
7-»»'_ «CR»

POWER.UP
TEST PASS

NO
NO
vee
r POWER QDWN BYSTEM IF‘
RESTORE DRIVE PCB AND RETUAN BSYSTEM TO
REPLACE DRIVE OPTION OPERATION
CHECK PCB JUMPERS

T1e_n1s08_88

Figure 3-1 (Cont.) VAXstation 3100 System: RZ55 Troubleshooting
Flowchart



3-10 Servicing the RZ55 Disk Drive in a VAXstation 3100 System

|  rowsn sysTem ue

J

RUN AZ OIAGNOSTIC
»»>»T §000010€<CR>
72558 <CA>»

| eowen oown syetem

]

RESTORE BRI OPTION AND
AEPLACE MBC DRAIVE
CONTAOLLER

|  rowenursverew

NO

POWER-UP

RETURN BYSTEM TO
OPERATION

A{ 1]

TEST PASS

| caw sueronr

Figure 3-1 (Cont.) VAXstetion 3100 System: RZ55 Troubleshooting

Flowchart

170_x1008_00
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? WOC CONTROLLER ERROR

| raxzevevamoown |

| eowsn svevsmpown |

REPLACE M9C DRIVE
CONTROLLER WODULE

|  roweaupsverem |

YE8
RETURN BYSTEM TO
OPERATION

NO

| rowen cown sverem |

RESTORE THE MSC MODULE
REPLACE THE MBC CABLE

TYS_NiSse_ oS

Figure 3-1 (Cont.) VAXstation 3100 System: RZ55 Troubleshooting
Flowchart
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T

| eowenupoverew |

viEe

RETURN SYSTEM TO
OPERATION

NO

I CALL BUPPORT 1

TTo_x1800_00

Figure 3-1 VAXstation 3100 System: RZ55 Troubleshooting Fiowchart

3.3 Using System Diagnostics

The diagnostics available in a VAXstation 3100 system are as follows:
°* Power-up test

*  Self-test

° System exerciser

Customer level
Field Service level

For detailed information on the diagnostic set for the VAXstation 3100
system, see the system maintenance guide.
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3.3.1 Power-Up Test

The power-up test runs each time the system is turned on and consists of
a sequence of tests executed for each device installed in the system. The
power-up test can aleo be initiated by using console test commands. (See
the system maintenance guide.) The test number of each device i listed
on the rﬂ.“p screen display as the device itself ie tested. The LEDs on
the back of the system enclosure indicate the status of power-up testing.

Ezsmple 3-1 shows an ezample of the power-up screen display. The
first line indicates the CPU name and the ROM version. The second line
indicates the results of each device test. The third line is & summary of
the tests.

Line 1 KA42-A V1.0
Lline2 F E D C B A 9?2 @& [] 5 4 3 2 1

Where the following symbols can appear after each symbol:
. Dovice tested successfully, or has a soft erxor

??. Device hes 8 hard error

_.- Optlon in not installed, or not tested

*,. Option installed but its ROM code has not executed

Line 3 zx 4 0000 000,0000
z d 0000 000.0000

there xx can be two question marks indicating e hard error,
end 2 can be one Question mark indicating a soft error or
status of that device.

Example 3-1 VAXsiation 3100 Power-Up Screen Display

A double question mark (??) means a hard or fatal error. The device must
be replaced before you can reboot the system.

An extended summary of the power-up test is stored in the system
configuration table. See the system maintenance guide to display these
tables and interpret them.

Type SHOW DEVICE to get a listing of the devices coninected to the
VAXstation 3100 system (Example 3-2).
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>>> SHOW DEVICE

ESA? gs0 08-00-28-02-CF-A4

DUA2 X2 DISK M RX23
DRAG00 R24 A/4/0/00 DISK xzxxxxxx FX R223
HYAS 00 TZ5 A/S5/0/00 TAPE  ........ 0]

Hoat 1D | YA INITR

DKBOOO  R20 B/0/0/00 RODISK zxxzxxxx RM WP RRDAO
DRBZ2 00 R22 B/2/0/00 DISE xxrxxaxx X 2SS
Hoat 1D B/6 INITR

>

Example 3-2 SHOW DEVICE Display

Example 3-2 lists ESA( as the Ethernet device and displays the Ethernet
address of the system. The display lists DUA2 as the RX23 diskette drive
(model 30 system only) and displays that DUA2 ie a disk (DISK) and has
removable media (RM). The SCSI buses are listed next. For the model 30
system, only one SCSI bus (SCSI-A) appears on the display because model
30 contains only one SCSI bus. DKA400 is the RZ23 drive at address ID 4
on the SCSI-A bus with a fixed disk (FX). MKA500 is the TZ30 tape drive
that is removable (RM) at address ID 5 on the SCSI-A bus. HostID is the
address ID of the SCSI-A controller (ID 6). DKB000 is the RRD40 disc
drive at address 1D 0 on the SCSI-B bus. This drive has a read-only disk
(RODISK), removable media (RM), and ie write-protected (WP). DKB200
is the RZ56 expension box at address ID 2 on the SCSI-B bus. The second
HostID is the address ID of the SCSI-B controller (ID 6).

If the system does not contain & full configuration of drives internally,
additional exparision boxes can be connected to the SCSI port using the
SCSI addreas ID of the internal drive that is not installed.

3.3.2 Console Mode Testing

For console mode testing, the system must be halted. The system halts
automatically after power-up testing for a boot failure, or if there is a
system error. You can halt the system manually by pressing the HALT
button (to the right of the ThinWire Ethernet port on the back of the
system enclosure).

To exit, type BOOT (to restart the system 1n a fashion similer to turning
on powzr) or type CONTINUE (to start the system where it halted in the
operating software).

For further information on console commeands and test commands, see the
evatem maintenance guide.
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3.3.3 Seli-Test

The self-test gives a quick stetus of the SCSI bus controller and the
devices on the SCSI bus, including the RZ55 disk drive. The results of the
self-test are stored in the configuration table.

Enter Test 50 to ese these results. The STRG-2 codes contain the results
Section 3.3.4.2.

A code of 0000.4001 indicates that the SCSI bus controller has no errore
and that either no devices are connected to the SCSI bus, or the devices
are not powered-up connected.

See the system maintenance guide for more detailed information on the
pelf-test.

3.3.4 System Exerciser

The system exerciser simulates a worst-case test on each device, checks
how the device operates under these conditions, and generates a screen
display as the exerciser runs. Any errors found are displayed in the
exerciser screen display, where a single question mark (?) indicates a
soft error, a double question mark (??) indicates a hard error, and no
question mark indicates that the device hat successfully passed the test.
The =xerciser runs in two modes:

Customer level
Fi-ld Service level

The Field Service level requires 5 maintenance kit containing a loopback
connector and removable media (a diskette and/or a tape cartridge). You
must initialize the diskette from the maintenance kit with a special
diagnostic key. (See the system maintenance guide.)

Table 3-1 lista the system exerciser diagnostic commands.
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Table 3-1 System Exerciser Diagnostic Commands
Teat Description

TO Runs customer level. Exerciges each device once sequentially, and
stops when the elowest device finishes its second paes. Requires
no loopback connectors or ramovable media.

T 101 Runs Field Service level. Exercives each device sequentially, then
simulteneously, and stope when the elowest devices finishes its
second pass. Requires loopback connectors and removable media.

NOTE
Do not stop the exerciser before the second pase.

T 102 Same as T 101, but you can enter @ CRTL/C to terminate the
tests. Once terminated, you can display the result summary by
entering @ RETURN. Enter a second CRTL, ™ to stop the result
summary displey and return to the system pr mpt. Requires
loopback connectors and removable media.

NOTE

Do mot stop the exerciser before the second pases, and do
oot press the HALT button.

T 80000106  Individual testing. Rune exercissr diagnosties on individual
devices. .

Start the system exerciser by entering Test 0 for customer mode or Test
80000106 then 7 at the prompt for Field Service mode. Customer mode
ciges not perform reads or writes to the RZ66 disk drive. Field Service
mode performs complete read/write tests on the disk drives {reserved
diagnostic blocks) and data transfer tests to all devices. For the Field
Service mode to run correctly, you must install the loopback connector
on the right-most MMJ printer port, load the tape cartridge with the
special-key (T 73) into the TZ30 tape drive, and run the system exerciser.

The first pase of the system exerciser tests the SCSI controller and, if
the SCSI controller is operating correctly, checks the SCSI port for the
presence of any devices. It does not perform any diagnostics or data
transfer tests on these devices during the first pass. If the SCSI controller
tests bad, an error code is listed in the display and the SCSI bus ie not
checked for the presence of any devices.

See the system maintenance guide for furtﬁer information on the system
ezerciser.
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3.3.4.1 SCSI Address ID Settings

The SCSI-B bus controller controls up to seven SCSI devices on the SCSI
bus, including internal and external devices. The RZ56 disk drive is an
external device.

Each device on the SCSI bus, includii:g the SCSI bus controller, has

its own addreas ID location. The SCSI bus controller always holds the
address ID of 0. The RZ55 disk drive usually holds one of the last three
address IDs, which are 5, 6, and 7. For instance, the first device connected
to the SCSI port should hold address ID 3 and the next device should held
address ID 4. If there is not a full configuration of drives in the system
enclosure, the remaining aJdrese IDs can be used on any device connected
to the SCS! port.

In a model 30 VAXstation 3100 system, the RZ56 address IDs are as
follows (SCSI-A):

Expansionbox 1,ID = 1
Expausion box 2, ID = 2

In a model 40 VAXstation 3100 system, the RZ56 address IDs are as
follows (SCSI-B):

Expansion box 1,ID = 1
Exzpansion box 2, ID = 2

Figure 1-2 shows the jumper locations for the RZ56 disk drive.

CAUTION

The jumper settings shown are just one possible configuration for
the device. However, the address ID of any device can be changed
to any one of the valid address [Ds (1 through 7), as long as there
are not two devices with the same address ID on the eame SCSI
bue. Remember that the VAXstation 3100 gystem has two SCSI
buses and each bus operates independently from the other as far
as address [Ds are concerned.

Also, the jumpers on the RZS6 drive are factory set and should
not be changed for use in the expansion box. Configuration of the
RZE85 drive to the syatem is done by a DIP switch on the back of
the expansion box (Section 1.2).
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3.3.4.2 STRG-1 and STRG-2 Codes

This section discusees the codes for the STRG-1 SCS! bus controller on
the VAXstation 3100 as well as the STRG-2 SCSI bus controller on model
30 and model 40 systems.

When the system exerciser is running in Field Service mode with the
special-key TZ30 tape cartridge installed, the code for the TZ30 tape
drive is not writeable (2100.0001) during the first pass. However, the
second pass shows that the TZ30 is writeable (2300.0001), as long as the
cartridge has & good special-key on it and the SCSI controller is operating
correctly. You must wait for the system exerciser to complete at least two
paeses on the STRG-2 to see if the device (address ID 1 in this case) is
operating correctly. You must wait for the results of the third pass to see
the results of the transfer tests for the device at SCSI address ID 2.

Example 3-3 shows the system exerciser display for the STRG-2.

6 OOAD STRG~2 2000.0001 2 0 00:03:16.26
2300.0001

Example 3-3 STRG-2 Display

There ie one line for the status of the SCSI controller on the mass storage
controller (MSC) module and one line for each of the eight devices on

the SCSI bus. The status of the SCSI controller is next to the STRG-2
mnemonic (first line) and the status of the SCSI devices is under the
status of the controller.

An easy way to determine if any errors ere detected is to look for any
question marks in the left column. If there are any question marks on the
SCSI controller’s status line, the S8CSI controller is probably faulty end
the error code identifies the problem. If there are any questions marks on
the SCSI device status line, the problem is either the SCSI device (RZ5b
drive), the SCSI bus cables, or the SCSI controller. An error that is listed
in the SCSI devices code may be a data transfer error and, therefore, does

not isolate the problem to the device itself. It may still be in the SCSI
controller.
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To decipher the system exerciser codes, see Table 3-2, Table 3-3, and
Table 3-4.

Interpret controller error code format as follows:
TUVVXYZ1

T = Drive used during data transfer

U = Results of data transfer

VV = Error counts (in hexadecimal) during data transfer
X = Results of interrupt test

Y = Results of register test

Z = Results of buffer test

Interpret dvive error code format as follows:
JELL.PRS1

J = Drive number (SCSI address ID 1 through 7)
K = Drive is readable (1), writeab'e (2), both (3)
LL = Error count (in hexadecimal)

P = Last command to bus

R = Status of drive

S = Results of routine test on the drive

Table 3-2 Transfer Test Drive Number (T000.0001)
Code Drive Used During Transfer Test

This code is always shown during first pess.
No drive available.

DKx7 or MKx7 - Drive at SCSI address 7
DXx6 or MKx6 - Drive at SCS] address 6
DKx56 or MKx5 - Drive at SCS]I eddress 6
DKxz4 or MKz4 - Drive st SCSI address 4
DKx3 or MKx3 - Drive at SCSI address 3
DK=x2 or MKx2 - Drive at SCSI address 2
DK=x1 or MKx] - Drive et SCSI address 1

- W R TTD DY

Legend

DK = Diak drive
MK = Tepe
£ = SCSI bus (A or B) that device is on
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Table 3-3 SCSI Bus Controller Error Codes (0U00.XYZ1) (0000.00S1)

Error Code

Definition

0
1

Success — no error.

Controller error: DMA bit will not set in TPC controller MODE
register. Turget commeand register not velid. Initiator command
register not valid. Bus free not valid. Phaee Match bit in Bus &
Status register not valid.

Data path error: Data path in longword, word, or byte access
failed. Unable to access all data of data buffer. Unable to reach
TPC controller; unable to write to mode register.

DMA count error: Count register not valid. Count not 0 after
DMA tranefer.

Timeout error: No phase match within timeout period.

Interrupt error: Interrupt not received when expected. An error
occurred while testing the system interrupt logic.

Unexpacted interrupt error: One wae received.

Command error: Request since command ended without since
data. Command terminated with bad device status.

Phease orror: Unexpected phase, or phase change on the 8CSI
bus.

Buffer overflow error: Too many bytes read from target.

Arbitration error: AIP bit in initietor commund register not set
during arbitretion process or erbitration lost during arbitration
process or not won.

Target will not set BSY during selection process. Or, the INI_
CMD (BSY) bit did not toggle during the register test.

Unasble to loop data out onto SCSI bue end back in again.

Direction and phase of SCSI bus as set by the target and reed
from the controller are incompatibie.

SCHI bus will not drop REQ within timeout period or SCS] bus
will not assert RE@ within timeout period.
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Table 3-3 (Cont.) SCS) Bus Controlier Error Codes (0U00.XYZ1)
(0000.00S1)

Brvor Code Definition

F DMA End bit not verified in Bus & Status register or DMA dats
not matching expected data.

Table 3-4 Drive Status Codes (0000.0R01)

Btatus

Code Definition

0 Ready: Drive is on-line end ready for commands.

2 Off-line: Status given to devices that will not respond to selection
process, or statue given to all devices for initialization.

4 Not ready: Stetus given to devices that are selectable but return
a not ready status during status phase of 8 command (command
tried five times).

6 Diagnostic error: Device returned an error etatus after self-test.

Key error: Unable to rewrite Field Service key on removable
media sequentia) device.
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3.4 Removing and Replacing the Drive in the
System Expansion Box

Perform the following procedure to remove and replace the RZ55 disk
drive in the VAXstation 3100 expansion box (BA40). For details not
covered in this manual, see the maintenance guide for the VAXstation
3100 system.

1. Shut off the power to the expansion box and unplug the expansion
box Next, disconnect the SCSI port cable.

2. Ulrscrew the four cover screws and remove the expansion box cover
(F.gure 3-2).

COVER
BCREW
LOCATIONS

Flgure 3-2 VAXstation 3100 Expansion Box: Cover Remcval
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3. Remove the three screws that hold the shield to the main chassis
(Figure 3-3) and lift the shield up and off.

GWIELD
GCREWS

Figure 3-3 VAXstation 3100 Expansion Box: Shield Removal



3-24 Servicing the RZ55 Disk Drive in a VAXstation 3100 System

4 Remove the three drive mounting screws (Figure 3-—4).

oAiIve
MOUNTING
CCREWS

Figure 3-4 VAXststion 3100 Expansion Box: Drive Mounting Screw
Removal
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5. Remove the SCSI ewitch cable from the SCSI switch board
(Figure 3-6).

‘ Figure 3-5 VAXstation 3100 Expanslon Box: SCSI Swiich Cable
Removal
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6. Slide the drive halfway out of the expansion box and disconnect the
power cable, data cuble, and SCSI ewitch cable from the back of the
drive. Then remove the drive (Figure 3-6).

8ce!
POWER OATA e™ITCH
CABLE CABLE CABLE

B R3804.00

Figure 3-6 VAXstation 3100 Expansion Box: Cable Removal
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7. Once the drive is free from the expansion box, remove the mounting
bracket ecrews (Figu:e 3-7) and remove the mounting brackete.

HOUNTHIO
BRACKEY
SCREW3

MOUNTING
BRACKEY
BCREWS

9B Reses. 08

Flgure 3-7 VAXstation 3100 Expansion Box: Drive Mounting Bracket
Removal

To replace the drive in the expansion box, install the mounting brackets

removed in step 7 on the replacement drive (Figure 2-7) and reverse this
procedure.

To continue FRU removal and replacement for the RZ55 disk drive, see
Section 1.5 for the drive bezel and drive module procedures.
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Recommended Spares

'cllh'ble A-1 lists the spares and their part numbers for the RZ55 disk
rive.

Tahle A-1 RZ55 Recommendad Spares

Part Part Number
‘ Drive RZ656-E
Drive module 29-27347-01

A-1
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C
Canned disk test (cd), 2-28
Common command set (CCS), 1-1
Configuring the RZ55 disk drive,
1-3
Conasole extended self-tests, 2-16
to 2-22
DECstation 3100 system, 2-13
diagnostice options menu, 2-17
preparing for, 2-16
running, 2-20
selecting test modes, 2-18
SII test », 2-20
viewing test commands, 2-16

D

DECstation 3100 system, 2-1 to
2-36
console extended self-tests, 2-16
ON/OFF gwitch, 2-13
power-on eelf-test (POST), 2-13
Reset button, 2-14
RZ55 removel and replecement,
2-37
R2EE troubleshooting, 2-1
SCHI extended self-tests, 2-23
self-test, 2-16
status LED codes, 2-34
gystem diagnostics, 2-13
troubleshooting checklist, 2-2
troubleshooting flowchart, 2-2
Diegnostic aide

Diagnostic aids {cont'd.
connecting to an .ltcmnte
console, 2-13
netstat, 2-13
uerf, 2-13
Diegnostics opt.ons menu, 2-17
Drive bezel removal, 1-6

o ——

D:‘n- mvdule mmuvll. i-3

E

Extended self-tasts, 2-16 to 2-33
interpreting status LED codes,
2-34
running without a monitor, 2-34

H

HDA
See Head/disk assembly
Head/disk assembly, 1-1

L

Loopback connectors
DECstation 3102 system, 2-36
VAXstation 3100 syetem, 3-16

p

Pert numbers, A-1
Power-on zelf-test (POST), 2-13 to
2-16
codes, 2-16
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Power-on self-test (POST) (cont'd.)
DECstation 3100 eystem, 2-13
displey, 2-14
intarpreting results, 2-16
running, 2~-13

Power-up test, 3-13 to 3-14
VAXatation 3100 eystem, 3-12

Reduced instruction set computer
(RISC), 2-1

RZ55 drive module, 1-3

RZ5S features, 1-4

RZ55 removal and replacement
procedures, 1-6

RZ56 specifications, 1-4

S

8 (SII test), 2-20

SCS] commeands, 2-26

SCSI extended self-tasts, 2-23 to

2-33
canned disk (cd), 2-28
DECstation 3100 gystem, 2-13
prepering for, 2-23
running, 2-24
tl test, 2-29
t2 tast, 2-29
t3 test, 2-31
“ my 2“32
viewing storage device listing,
2-23

SCHI interface, 1.1

SCSI menu, 2-26 to 2-27
using, 2-26

Seif-test, 2-16 to 2-16, 3-15
codes, 2-16
DECstation 3100 gystem, 2-13
interpreting results, 2-16
irterpreting status LED display,

2-34

running, 2-16

Self-teet (cont'd.)
status LED display codes, 2-34
VAXstation 3100 system, 3-12
SHOW DEVICE
dioplay, 3-14
utility, 3-13
STRG-1, 3-18
STRG-2, 3-18
Syestem diegnostics
DECstation 3100 system, 2-13
VAXstation 3100 system, 3-12
System exzerciger, 3-156 to 3-16
VAXstation 3100 system, 3-12

T

t1 test, 2-29

t2 test, 2-20

t3 test, 2-31

t4 test, 2-32

Terminsting connectors, 2-35

Test modes, 2-18

Troubleshooting checklist
DECstation 3100 eystem, 2-2
VAXstation 3100 system, 3-2

Troubleshooting fiowcheart
DECstation 3100 system, 2-2
VAXstation 3100 system, 3-3

Troubleshooting the RZ56 disk drive
DECstation 3100 system, 2-1
VAXstation 3100 syvtem, 3-1

-V

VAXstation 3100 system, 3-1 to
3-21
addrese IDs, 3-17
congole mode testing, 3-14
power-up teet, 3-13
RZ855 removal and replacement,
3-22
RZ56 troubleshooting, 3-1
solf-test, 3-16

gystem diagnostics, 3-12




