


















































































































































































Note 

lIP 98626 cards are currently shipped with these switches at zero. 
\Vhen booted with ENQ/ ACK enabled on the HP 98626 card and 
XON /XOFF enabled on the tenninal, the Boot ROM hangs, waiting 
forever for an ACK in response to it's ENQ. 

Since the HP 98G44 and HP 98642 cards have no switches, they will always be assigned the 
following characteristics when used as rernote console by the Boot ROM: 

• 8 bits/char 

• no parity 

• a single stop bit 

• 9600 baud 

• XON /XOFF handshaking. 

The display on the terminal will be the sanle as the display on a display controller. The key board 
functionality will also be the same, except that the I Break I key on the terminal is mapped to the 
RESET key on the local key board. 

During the self-test of I/O cards, the card driving the remote interface will not be disturbed. 
It was tested earlier and passed. (Otherwise, the interface could be confused or disabled from 
the test.) 

Note that use of the I Enter I and I Tab I keys during Boot ROM execution can cause the terminal's 
display to become scrambled. 
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Booting Operating Systems 

Boot System Selection 
The Boot ROM provides two modes of operation, attended and unattended. These two modes 
allow a user to either select from multiple operating systems on multiple boot devices or to 
automatically boot a system with no human intervention. 

Unattended Operation 
In an unattended situation, the first system found will be loaded and given control. To find 
a system the Boot ROM will search a boot list of prioritized devices. The first system found 
on one of these devices will be booted. If no system is found, the boot list will be searched 
again until a system is found. This allows discs not present at power-up be found after their 
initialization is complete. 

Once a device has been successfully accessed, it will never be accessed again until re-power-up 
or a reset. This minilnizes wear on mass storage devices and limits the confusion of systen1s 
disappearing and re-appearing on shared resources such as the SRM. 

To force the boot of a particular system when the machine is unattended, the user has the 
following options: 

Make sure that the system to be booted is the first to be found according to the boot list search. 
(This is quite easy to do simply by changing device addresses, select codes, or system names, 
or by moving systems. The prioritized boot list is discussed in detail latter in this chapter.) 

On an SRM with Inultiple systems, make the first system to be found a system that looks at 
the host's SRM node address and uses the node address to decide what secondary system to 
boot. (The Boot RO:M can then be called to boot a particular system.) 

Attended Operation 
To force the boot of a system not chosen by the boot list, the user must enter "attended mode." 
This mode is entered by typing SPACE, [Return I, or any letter or number during power-up after 
the input portion of the human interface (i.e., the keyboard or terminal) has been initialized 
but before a default system is booted. A good way to do this is to hold down the space bar until 
the system selection menu is seen. This will cause a boot selection menu to be displayed. A 
user can be sure that the input human interface has been initialized when one of the following 
(depending on the human interface provided) is displayed in the self-test list: 

Keyboard 

Console Keyboard at XX (where XX is the select code of an external 
keyboard) 

The boot selection menu displays all accessible systems as the Boot ROM locates them. A 
system is selected by typing the one to three character string (a single letter or a 1 to 2 digit 
nUillber followed by a single letter) listed in the menu. Note that the character used to enter 
attended mode is considered part of this string. 
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As the keys are accepted they appear in the lower right hand corner of the display. 

An example lllenu screen is displayed below: 

Copyright 1988, 
Hewlett-Packard Company. 
All Rights Reserved. 

BOOTROM Rev. C1 
Bit Mapped Display 
MC68030 Processor 
MC68882 Coprocessor 
Keyboard 
HP-IB 
DMA-CO 
RAM 1572704 Bytes 
HP98642 at 8 
HP98626 at 9 
HP98625 CHPIB) at 14 
HP98629 at 20 

: REMOTE, 21, 0, 8 
1B SYSTEM_BASIC 
:ROM 
B 

: HP8290X , 706, 0 

: HP7908, 803, 0 
1H SYSTEM_HP-UX 
:REMOTE, 20, 0, 8 
1F SYSTEM_FORTRAN 
2F SYSTEM_FORTH 
12 SYSTEM_4TH 
1P SYSTEM_PASCAL 
1b SYSburp 

SEARCHING FOR A SYSTEM (RETURN To Pause) 
RESET To Power-Up 

Figure 4-2. Example Menu Screen 

1H 

A ROM systcm is selected by a single letter. If the user knows that a particular choice is desired 
(such as "2F·' or ":11 B"), then the user can type that response as the machine powers up to 
make a selection. This simple lHnnan interface makes it possible to make a selection without 
even having or s('eing a CRT. 

The state machine is executed in the interrupt service routine for the human interface input 
device. 

Note that only keys A-Z, a-z, and 0-9 are allowed to select a system. Other keys are simply 
ignored. This makes the handling of all localized key boards much simpler. 

Because it is possible to find more systems than there are lines on the display, the search scan 
can be paused and continued by toggling the RETURN key. The line next to the bottom of the 
screen indicates the current state with one of two messages: 

SEARCHING FOR A SYSTEM (RETURN To Pause), or 
PAUSED (RETURN To Continue) 

The menu will wrap around to the top of the screen and overwrite itself whenever all available 
lines are used. \Vhen the Boot ROM is paused, all activity stops. Because the keyboard is 
polled, there may be a delay before a key press takes effect. 
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Boot System Priority Control 
Devices are searched in priority order for systems. This priority order is deternlined by the boot 
list shown below: 

1. External discs at select codes 0-31 on bus address 0, unit 0, volume 0 (HP-IB) 

2. An SRM at node 0 at select code 21 on volume 8 

~3. A LAN interface at select code 21 

4. HP 98259 Bubble RAM on select code 30 

5. HP 98255 EPROM card "disk", unit 0 

6. Remaining external discs at select codes 0-31, bus addresses 0-7, units 0-16, volumes 0-7 

7. Remaining SRMs at select codes 0-3l 

8. Remaining LANs at select codes 0-20 and 22-31 

9. Remaining HP 98259 Bubble RAM card on select codes 0 through 29 and 31 

10. Remaining HP 982.55 "disk" (EPROM) units 

Each device is allowed to have multiple systems. Again, if the machine is unattended, it will 
boot the first system found. If the machine is attended (i.e. a key was struck after the input 
human interface was initialized), it will display all systems found until a system is selected and 
that system is found. 

For each category in the boot list, there is also an order of search based on address location. 
In all cases, lower addresses are found first. This rneans a device at select code 0 will be found 
before a device at select code 7. If a device has multiple addresses to locate it, then searching 
is done at a local level first. For example, after looking at select code 7, bus address 1, unit 1, 
the Boot ROM will look at select code 7, bus address 1, unit 2 before going to select code 8. 

The boot list was designed to make it easy to change and control which system will be booted 
in the unattended mode. The guidelines used to establish the boot list are as follows: 

• High priority addresses before low priority addresses. 

• Soft systems before hard systems. 

• Local systems before remote systems (Local refers to dedicated devices and remote refers 
to shared devices, i.e. an SRM). 

• Removable media before non-removable media. 

• Internal systems before external systems (Internal refers to operating systems on inte­
grated devices). 

• SIllall capacity devices before large capacity devices. 
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Default Mass Storage Is 
The Boot ROM is responsible for setting up the default mass storage variable, DE­
FAULT _MSUS. It is used by systems for three purposes as the: 

• Default MS US for operating systems, 

• Device from which to load an autostart program, and 

• Device from which to do a secondary load. 

The DEFAULT _MSUS is set to the following algorithm which is the: 

• Same as the MSUS of the booted system for all but ROM systems, OR a A non-ROM 
value passed in DEFAULT _MSUS to the booter routine (this is done only by systems 
calling the booter, not by the Boot ROM itself), or 

• The first device found with L.I.F., S.D.F., or UNIX formatted Inedia present if ROM is 
specified in DEFAULT _MSUS, or 

• The first device found present in the boot list if ROM is specified in DEFAULT _MSUS 
and no media can be found (i.e., an on-line disc drive with no media present), or 

• A L.I.F. media in a 8290XM drive at HP-IB 700 drive 0, if ROM is specified 1Il 

DEFAlTLT_MSUS and no devices are present. 

Supported Boot Configurations 
Listed below are all hardware interfaces over which the Rev Cl Boot ROM can boot a system 
(on all :32 I/O Select Codes where applicable): 

• Internal HP-IB (If not present, external select code 7 is available for any of the other 
interfaces. ) 

• HP 98624 9914 HP-IB card 

• HP 98629 S RM card 

• HP 986,13 LAN card 

• SCSI card 

• HP 98625A/B HP-IB cards (Except never with 8290X due to hardware timillg problems) 

• HP 98255 EPROM card 

• HP 98259 Bubble RAM card 

The following interface protocols can be used to boot a system with the Rev C 1 Boot ROM: 

• CS/80 

• 88/80 

• Amigo 

• LAN R MP boot protocol 

• SCSI direct address device 

• SRM 
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• EPROM 

• BUBBLES 

The following is a list of all media formats from which a system may be booted using the 
Revision C 1 Boot ROM: 

• L.I.F. 800016. 

• SRM 

• UNIX (3000) (Boot Area) (Note that this is different from HP-UX) 

The Revision C 1 Boot ROM can boot systems from the following boot devices: 

• RO M systelns 

• SRM via HP 98629 card, /SYSTE~1S directory only 

• AMIGO protocol HP-IB Discs (e.g. 8290XM, 9895, L-Codes and 7906/20/25) 

• SCSI and LAK boot servers 

• "Disc" format EPROMs (HP 98255) 

• HP 98259 Bubble RAM card 

• CS/80 protocol HP-IB discs (e.g. 7908) 

• SS/80 protocol HP-IB discs (e.g. 9122) 

• CS/80 Tape 

Note 

Some of these devices, nanlely the HP 7906/20/25, may not meet EMI 
requirelnents when used with Series 300 computers, but their support 
in the drivers comes inexpensively with other disks that are supported. 

For all devices there are seven generic error messages: 

• No Device -- The device disappeared. 

• No Medium -- There was no media (e.g. flexible disk) present. 

• Not Ready -- The device was not ready. 

• Read Error -- An error occurred while reading from the device. 

• Bad Hardware -- A hardware fault occurred. 

• Bad State -- The device is in an unknown or unexpected error state. 

• Bus Error -- A bus error occurred during a memory transfer. 

If the error terminates the actual load of a system it will appear in the next to the bottom line 
of the display followed by the device mass storage specifier (e.g. :HP7908, 803, 0). If the error 
occurs during scanning for systems, it will not terminate the scan. In this case the error( s) will 
be listed on the left hand side of the screen. Below is an example display with several errors. 
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Copyright 1988. 
Hewlett-Packard Company. 
All Rights Reserved. 

BOOTROM Rev. C1 
Bit Mapped Display 
MC68030 Processor 
Console Keyboard at 14 
HP-IB 
DMA-CO 
RAM 1572704 Bytes 
HP98626 at 2 
HP98625 at 8 
HP98642 at 9 
HP98629 at 20 
HP98629 at 21 
:HP8290X. 804. 0 
Bad Hardware 
:REMOTE. 20. 1. 8 
No Device 

:REMOTE. 21. O. 8 
2B SYSTEM_BASIC 
:ROM 
B 

:HP9895. 801. 2 
3B SYSTEM_BAS 
1Z SYSTEM_4TH 
:HP7908. 803. 0 
1b SYSburp 
:REMOTE. 20. O. 8 
1F SYSTEM_FORTRAN 
2F SYSTEM_FORTH 
1P SYSTEM_PASCAL 

SEARCHING FOR A SYSTEM (RETURN To Pause) 
RESET To Power-Up 

Figure 4-3. Example Display with Errors 

Booting From The SRM 

1H 

Placing bootable systerns on sector oriented devices is fairly straight forward. On LIF devices a 
system file must be created, and on SDF and HP-UX devices a boot area mllst be created. For 
the SRM, systems to be booted must be placed in system files in the directory /SYSTEMS. 

Becallse the SRM is a shared resource, unavoidable and peculiar behavior that can be exhibited 
if the /SYSTEMS directory changes while the Boot ROM is scanning it. During the scanning or 
booting process, the order of the directory can be re-arranged, and system files can be deleted 
or added. This means that the Boot ROM may show a system that does not exist anymore, 
may not show a s~'stem that does exist, or may never show a system that has always been there. 

If a system that does not exist is chosen to be booted, the Boot ROM will stop with the error 
"NOT FOUl\'D". A RESET is required to try again. 

As long as the /SYSTEMS directory is stable, which is usually the case, everything will work 
as expected. 

RESET will re-start Boot ROM execution. RESETs are locked-out or deferred during all mass 
storage operations to prevent leaving devices stranded in strange states. 
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Self-Tests 
When the computer first powers up, the CPU starts executing Boot ROM code. Before code is 
executed to boot an operating system, several things need to be set up and tested. The Boot 
ROlVI has several code segments to manage these responsibilities: 

• Hardware Initialization Support. 

Some hardware lmust be initialized at power-up as soon as possible to prevent improper 
operation. This initialization is cheaper in the Boot ROM than in the hardware. 
(Examples are display initialization and floating RAM positioning -- neither of which 
can wait for a system to be loaded.) 

• Field Replaceable Unit Go/No-Go Self-Test Support. 

The primary objective is to tell user that the computer is okay. This consists of indicating 
all such devices present and reporting all detectable failures. 

Boot ROM self-tests are by no means guaranteed to handle all hardware failures correctly. 
Several things contribute to this. They include current hardware design, limited code 
space, limited development time, and the fact that testing for unknown or unexperienced 
failures is virtually impossible. 

Several "UNEXPECTED'~ failure messages may be displayed at any time. When the CPU 
executes an instruction set, certain events are expected to occur. Should an interrupt 
(either internally from the CPU or externally from some other device) occur and cause a 
RAM or CPU address to be used out of sequence, an "UNEXPECTED USE OF (address) error 
message is displayed. Table 4-1 lists these messages. The addresses 5 most significant 
digits are FFFFF so only the 3 least significant digits (LSD) are used in the table. When 
a range of addresses is shown, each address is the range is 6 addresses apart. 

When an "UNEXPECTED" failure message equates to an interrupt level, vectored 
interrupt, or trap, the following situations normally exist: 

• Interrupt level 1 through 7: Can happen at any time and are usually caused by an 
interface set to the indicated interrupt level. If the error repeats, the interface should be 
replaced. 

• CPU traps: Usually occurs when the operating system is being used. A CPU trap 
indicates sornething in the CPU didn't go right. If the error repeats, the processor board 
should be replaced. 

• Other errors: Several things can cause these errors, either on the processor board on in an 
interface circuit. If the error repeats, the processor board or interface should be replaced. 
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Table 4-1. "UNEXPECTED USE OF (address)" Failure Messages 

3 Hex LSDs What Unexpected Event Occurred 

1"1"A Bus errol' 

FF4 Addr('ss error 

1"1"E Illegal instruction 

FE8 Zero by z;ero trap 

FE2 Ch('ck trap 

FDC TRAPV TRAP 

FDG Privilege violation 

FDO Trace trap 

F(;A uno Opeodp 

F(;4 1111 Opcod(' 

FUE IntC'rl'upt lpvel 1 (key hoard) 

F138 Intprl'upt level 2 (not used) 

FB2 IntrITupt level 3 

FAC InU'lTupt level 4 

FAG Int('ITupt levd 5 

FAO IntrlTllpt levd G 

F9A Intrrrllpt l('vd 7 (RESET from keyboard) 

F:~A to 1"94 CPll Traps 

F34 Res('t from k<'yboanl 

F2E K('yl)oard tinH'out (fast halHishakp) 

F28 l3att('l'Y backup intpl'l'upt 

F22 NMI from tIl(' ba('kplanp 

F1(, Spurious intel'ru pt 

EEC to F 1G Vectored intrITupts 

EEG FOl'mat PlTor, ('o-pl'O(,(,SSOI' violation or unknown. 

EEO MCG8882 Co-pn)('('ssor exception vectors. 

Failure Indications 
As the self-test progresses, the LEOs display the current state. At the end of the test, a power­
up with no errors is indicated by all LEOs turned off and by immediate entry into the boot 
scallner. 

If a failure occUIT('d during th(' self-tests, then that failure will be indicated on the LEOs at the 
end of the tests. I f there was more than one failure, the highest priority failure will be indicated 
all the LEOs. All the LEO values arc listed below. 

The highest priority failure is also sounded off on th~ beeper, if present. The lower 7 hits of the 
LED value are sounded off, most significant bit first, one second per bit, with a zero represented 
by a low tOll(' and a one represented by a high tone. If no failure occurs, the beep('r will not 
sound off. 
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If the failure was a Boot ROM checksum error, the following message will be displayed: 

CONTINUE AT OWN RISK (Press RETURN To Continue) 

Once this message has been printed, the RETURN key must be pressed to continue to the boot 
scanner. The probability is fairly low that the error will adversely affect the user, but if it does, 
it could be catastrophic. 

For all other failures, the message: 

WAITING 1 MINUTE (Press RETURN To Abort Wait) 

will be displayed. The Boot ROM will time out after approximately one minute and will then 
continue into the boot scanner. This allows time for the CRT to warm up and for the user to 
read the error messages. These failures are usually non-fatal so, in an unattended mode, the 
Boot ROM will still boot the first system it finds. Pushing the RETURN key will ternlinate the 
beeping error code and abort the one minute wait. Pushing the RETURN key will also make 
the machine attended .. 

This means that the Boot ROM will display all systems found and will not boot a system until 
one in chosen and entered by the user. 

General Description of Failure Codes 
Table 4-2 shows the general meaning of error codes. These codes are explained further in other 
tables. LED patterns are represented by a black dot for on and a white dot for off. Letter 
designator's indicate the LED in that position is on or off, depending on the binary code used 
to represent the device or failure type. 

Table 4-2. General Failure LED Indications 

Upper 2 Bits Fail Indicator LED Code and Failure Description 
Stat(' Indication Only: ooSS SSSS 

WIH'n' SS SSSS In<licat('s Stat(' of Powpr-llp 
R('quir('d D('vic(' Missing or o.DD DDDD 
DTACK Failur(': WIH'n' DD DDDD Indicat('s D('vic(' 
Failing D('vic(': .0DD DDDD 

WIH'r(' DD DDDD Indicates D('vicp 
Sp('cial Codes (Sp('cial Cas(' High('st •••••••• 
Priority Cod('s): LEDs N ('v('r Acccss('d (or U 1l1lS('d (;0<1(') 

0 ••• •••• 
LEDs FailPd to DTACK 

0000 000. 
TinH'r on proc('ssor board has faikd or is missing. 

Lower 2 Bits State or Device Codes LED Code and Failure Description 
MiscdlalH'otls (HiglH'st Priority): XXoo FFFF 

WIH'r(' FFFF indicat('s Failun' (Xs an' don't-can' 
bits) 

Int<'l'lHtl P('riplH'ral Failnr<' (M('diulll XXo. PPPP 
Priority): Whcn' PPPP is P('riph('ral Numl)('r 
I/O Card Failur(' (Low('st Priority): XX.S SSSS 

Wh('r(' S SSSS is Sd('ct Cod(' 
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State and Failure Codes 
Table 4-;~ lists the LED failure codes used in the computer's Boot ROMs. Codes are listed here 
ill lllllllerical order for easy reference, and then again in order of occurrence and priority. 

Table 4-3a. Self-Test LED Special State and Failure Codes 

(In numerical order): 

LEDs Explanation 

0000 0000 No failure. 

0000 000. Fail<'d CPU regist<'r t('st. 

0000 00.0 Testing top 16 Kbyt('s of RAM. 

0000 00.. Faihlr<' in top 16 Kbyt('s of RAM. 

0000 0.00 Top 16 Kbyt('s of RAM missing or not fOllnd by CPU. 

0000 0.0. S('arching for user-sllppli('d Extension ROM. 

0000 0 •• 0 Start cxecuting Ext('nsion HOM instructions. 

0000 0... Starting T('st V('ctor list. 

0000 .000 R('s<'tting all intprfa('('s. 

0000 .00. S('arching for alpha video circuits. 

0000 .0.0 T('sting RAM for I/O on-board tcst cod('. 

0000 .0.. I/O on-board t('st co<1c running. 

0000 •• 00 Int('rnal BMD clH'cksUlll. 

0000 •• 0. DIO-II console testing. 

0000 ••• 0 Fail('d Boot ROM ch('ckSlll11. 

0000 •••• Pr<'-loading RAM for main t('st. 

000. 0000 RAM Tcsting. 

000. 000. Failur(': Not ('nough RAM. 

000. 00.0 Failurc: ROM Syst('Ill. 

000. 00.. Failllr<': Boot (,ITOr. 

000. 0.00 Failurc: OS loading a<1drcss too high. 

000. 0.0. Failurc: Not ('nough RAM to load OS. 
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Table 4-3b. Self-Test LED State and Failure Codes for Interfaces 

(In numerical order) 

LEDs Explanation 

00.0 0000 Failurp: 4 m~ tinH'r. 

00.0 00.0 Failu[(': Pro('('ssor board kpyboard circuit. 

00.0 00 •• Failun': External k('yboard circuit. 

00.0 0.00 Failur(': Int<'rnal HP-IB circuit. 

00.0 .000 Failurp: DMA circuit. 

00.0 •• 00 Failurp - (HlP of tll('SP high-n's video circuits: 
Font ROM is bad. 
Font ROM is not usabl<'. 
Could not find US ASCII charactpr sd. 

00.0 •• 0. FailuI"(': Vid(,o board bit map circuit. 

0.00 0000 Failur(': I/O circuit at sd('ct C()(i<' o. 
Each succ('ssiv(' LED patt('rn r('pr('s('nts an I/O failuI"(' at sel('ct cod('s 2 
through 30. 

0.0 • •••• Failurp: I/O circuit at sel('ct co<1p 31. 
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Table 4-4a. Turn-On, Self-Test, and Boot Displayed Messages 

Displayed Message 

RAM FAILED ABOVE FFFFCOOO 

RAM GONE ABOVE FFFFCOOO 

TESTING MEMORY 

LOADING MEMORY 

BOOTING A SYSTEM 

SEARCHING FOR A SYSTEM (ENTER To Pause) 

SEARCHING FOR A SYSTEM (RETURN To Pause) 

PAUSED (ENTER To Continue) 

PAUSED (RETURN To Continue) 

CONFIGURE MODE 

SELF-TEST MODE 

RESET To Power-Up 

RESET TO RE-Try 

CONTINUE AT OWN RISK (ENTER To Continue) 

CONTINUE AT OWN RISK (RETURN To Continue) 

WAITING 1 MINUTE (ENTER To Abort Wait) 

WAITING 1 MINUTE (RETURN To Abort Wait) 

UNEXPECTED USE OF HHHHHHHH 

NOT ENOUGH MEMORY 
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Explanation and Procedure 

Failure in top 16 Kbytes of RAM. 
Replace processor board. 

CPU could not find top 16 Kbytes of RAM. 
Replace RAM board in slot A. 

User RAM is being tested. 

RAM is loading with Boot ROM cod(l. 

An as is being loaded into RAM. 

Looking for an as on mass storage devic(\s. 
Press I Enter I to stop the search. 

Looking for an OS on mass storag(\ d('vic('s. 
Press I Return I to stop the sparch. 

Comput(\r has paus(\(l. Press I Enter I To Continu(\. 

Computer has paus(ld. Press I Return I To ContilllH\. 

Self-t('st is in eonfigun\ mode. 
Press [IJ for extended self-test. 
Press IT] for continuous self-test. 

Comput(\r is in self-test mode. 

Press I Reset I to n\-st art pow(\r up S(\qW\ll('(\. 

Press I Reset I to n\-try what fail(\d hefon\. 

A self-test was not cOIllplC't,(\d. You lIlay contilllH\ 
but errors Illay OCCIlr. 
Press I Enter I to n\-start power up S(\qlH\IH'(l. 

A self-u\st was not compl<\ted. You may cOlltillll(\ 
but errors may occnr. 
Press I Return I to n\-start power up S('qlH\ll('e. 

Computer has paus(\d whil<\ you decide what to do 
llext. 
Press I Enter I to abort wait and contilllH'. 

Comput(\r has pans(ld whil<' you d('cide what to do 
llext. 
Pn\ss I Return I to abort wait and contillll<\. 

Refer to Tabl(\ 4-3. 

Not (\llough RAM to load OS. 



Table 4-4b. Turn-On, Self-Test, and Boot Displayed Messages (cont.) 

Displayed Message 

SYSTEM WOULD LOAD TOO HIGH 

SYSTEM NOT FOUND 

Bit Mapped Display 

Keyboard 

Console Keyboard at SC 

HP-IB 

HP98260 

DMA 

MC68030 Processor 

MC68882 CoProcessor 

BBBBBBB Bytes 

MEMORY FAILED AT HHHHHHHH 

DATA PARITY ERROR AT HHHHHHHH 

PARITY BIT ERROR AT HHHHHHHH 

Explanation and Procedure 

An addressing error would make the as start load­
ing at too high of a RAM address. 
One of these situations probably occurrrd: 

1. Bad as media. 
2. Error in information transfer. 
3. Error in CPU, I/O or mass storage 

hardware. 
Try again. If error message repeats. troublrshoot 
or replace the above items. 

Selected as was not found on available mass stor­
age devices. 
Verify desired as is on a mass storage device and 
retry. 

Bit-mapped video circuits on video board identified. 

Processor board's keyboard circuits idrntified. 

Remotr kryboard circuits identified at sdect code 
SC. 

Processor board's HP-IB circuits identifird. 

Interface (HP 98260 or equivalent) idrntifird. 

Processor board's DMA circuits identifird. 

M C68030 CPU identified. 

M C68882 Floating-Point Co-processor idrntifi('d. 

BBBBI3BB is the amount of RAM in byt('s thr sdf­
test found in the computer. 

Mrmory fail<'d at hex address HHHHHHHH. 
Replac(' one of these assemblies, drprnding on 
which onr has thr failed memory addr('ss: 

Processor board. 
Add-On RAM board. 

A parity error occurred with hex addn'ss HHHHH­
HHH. 
Rq)lace one of thrse ass('mblirs, drp('nding on 
which onr has tll(' fail('d memory addrrss: 

Processor board. 
Add-On RAM board. 

A parity bit ('rror occurred with hrx address HHH­
HHHHH. 
R('place one of tll('se assembli('s, dep('nding on 
which one has the failed memory address: 

Processor board. 
Add-On RAM board. 
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Table 4-4c. Turn-On, Self-Test, and Boot Displayed Messages (cont.) 

Displayed Message 

MEMORY GONE AT HHHHHHHH 

F Disc Error 

XXXXXXXX at SC 

Remote Interface at SC 

Explanation and Procedure 

A [('ad or writr cycle was attelllptrd at addr<'ss HH­
HHHHHH but no IlH'Illory fOllnd at that addn'ss. 
Replace ow' of tlH'se ass('rnblies, dq)('lHling 011 

which our has t IH' fail<'d IlH'Illory addl'('ss: 
Processor board. 
Add-On RAM hoard. 

An ('ITOI' occnrr('d in disc driv(' information. 
Tronbl('shoot disc driv('/nH'dia and r('plac(' Oll(' of 
t h('s(' assrlllbli('s: 

Media. 
Disc drive board. 

An accessory card or tlH' ('quival('nt circuit was 
found at sded cod(' SC and IS identified by its 
HP product lluml)('r and typr. 

A l'('IllOt(' intrrfacr was idrntified at s('}ect cod(' SC. 

Tests Performed By the Revision C1 BootROM 
Unextendable Code Segment 

The first section of code in the Boot ROM consists of a series of tests and initialization routines 
which set up the computer so the rest of the Boot ROM code can function safely. For example, 
the first part of this code section cannot depend on a working stack. The first priority of this 
code section is to set up the computer so a stack can be used. 

The first part of the unextendable code segment, the part that must work without a stack 
includes the following routines (note that, before each step, the LEDs are set to a new value 
which reflects that step): 

• Bus Error Handler. 

The BUS ERROR vector is set up to point a routine which, based on the value of the 
stack pointer, decides if we have a stack. 

• CPU Test. 

Three different values are passed, one at a time, through each of the CPU registers. If 
the value that conles out of the last register is different from the value that went into the 
first register, for any of the three values, then the Boot ROM halts with a "CPU Failed" 
code OIl the LEDs. 

• Position Floating RAM and Pre-load the Top of Memory. 

The stack pointer is set and a register is set to point to the address of the next routine. The 
Boot ROM steps through the first 16 Kbytes of memory, pre-loading it and to initialize 
for the top memory test. If a bus error does not occur, the Boot ROM reads every 64 
Kbyte boundary until a bus error occurs or until just before location FFFF80000016 IS 

reached. 
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• Cycle LEDs. 

A register is set to the address of the next routine in case a bus error occurs. The LEDs 
are rippled from all on to all off except one. There is a slllall delay for each ripple state 
which is used to cause a delay between memory pre-load and the test to check for refresh 
failures. If the LED ripple is successful, then this is noted in a data register. 

• Check for Test RO M. 

If the Boot ROM is not at power-up, then this step is skipped. A register is set to the 
next step. 

• Check for Video Circuits. 

If the Boot ROM is not at power-up and is not returning frOlll the test ROM, then this step 
is skipped. A check is done for the CRT ID register of a compatibility (alpha/graphics) 
video circuit. Then the Boot ROl\1 looks for a bit-mapped video board by checking 
location 5f>000016 for a primary DIO ID of 25 and a secondary ID of 1. If the proper ID 
is found, then a flag is set to indicate the presence of a bit mapped display. 

• Detern1ine if Internal HP-IB is Present. 

Register A6 is set to the address of the next step. Channel zero of the DMA card is 
disarmed if the DMA card is present. An internal HP-IB card is present if register three 
is set up such that bit 7 = I, bit 6 = 0 and bit 0 = 0, and if bits 7 and 6 are unaffected 
by writing. and if bits 7, G, and 0 are unaffected by bus precharging. 

• Determine \Vhich, if Any, Alpha Video Circuit is Present. 

Register A6 is set to the location of the top RAM test routine. An algorithm is used to 
determine which video board, if any, is present. 

• Initialize and Blank Alpha Video Circuit, if Present. 

If a cOlllpatibility (alpha) display controller is present, then it will be initialized and 
blanked. 

• Top RAM Test. 

Register A6 is set to the location of the fatal error handler routine. A memory test is 
executed on just enough RAM to allow the rest of the Boot ROM code to operate. (A 
"fatal error" will occur when there is not enough RAM.) If there is a memory failure, 
.000 0.00 will be displayed on LEDs. If memory is lllissing, 0.00 0.00 will be displayed 
on LEDs. If an alpha display controller is present, the Boot ROM will also write the 
messages "RAlVl FAILED ABOVE FFCOOO" and "RAM GONE ABOVE FFCOOO" for 
memory failure and memory missing, respectively. These messages will not be printed on 
a bit mapped display controller as it is too difficult to write to a bit mapped controller 
without any stack space or RAM. 

If high RAM fails or is missing, then the LEDs and beeper will give the only notification 
on a system with a bit-mapped or remote console. 

The second part of this code section depends upon a working RAM stack, and includes the 
following (as in the previous section, the LEDs are set to a new value before each step): 

• Set Up Data Structures. 

• The test list is set up in temporary RAM. 

• The boot list and device driver list are set up. 
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Extendable Code Segment 
This section of code allows one to add, replace or delete parts of the power-up sequence without 
requiring that the Boot ROM be replaced. These upgrades can be done via a boot extension 
ROM. In this section the Boot ROM calls any boot extensions, executes the test list vectors, 
and loops through self-test if continuous self-test is enabled. 

The following is a step by step list of what happens in the extendable code segment. As before, 
each step is preceded by an indication of that step on the LEDs. 

1. Call All Boot Extensions: 

Any boot extensions are called to allow changes to the test list and the boot list. If the 
boot extension header indicates that the extension code can be checksummed, then the 
checksum will be executed before any part of that extension is executed. 

2. Execute The Test List: 

The test list (like the boot list) is a temporary structure used by the Boot ROM to allow 
upgrades and extensions. The test list is a linked list whose elements are vectors which 
point to test code for various devices. The test and/or initialization code for a gIven 
devices is generally of the format: 

a. Indicate on LEDs the device being tested. 

b. If the device is present, then 

If the test or initialization fails, then indicate the failure. 

c. Otherwise indicate the presence of the device. 

The test list for the Series 300 Rev. Cl Boot ROM is as follows: 

1. Which CPU: 

An exc(~ption format word is pushed onto the stack, and an RTE is executed. The state of 
the stack indicates whether or not the processor chip is an MC68000. If the processor was 
not an \1CG8000, then a divide by zero is executed and the stack is checked to distinguish 
between an MC68010, an MCG8020 and an MC68030. 

2. Initialize Timer: 

The Boot HOM determines if there is a timer on the CPU board. If there is one, then 
it is tested and initialized. If one is not present, or if a failure occurred, then the Boot 
ROM halts with 0000 0.0. on the I.JEDs. 

:{. Initialize Monitor: 

The Boot ROl\1 determines if a RAM video circuit is present at 00880000Jl). [f there is 
one, then its presence is indicated. 

1. Reset I/O: 

A RESET instruction is executed to clear all 1/0. The Boot ROM checks the internal 
keyboard controller, if present. to ensure that its timer docs not lose time. 
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5. Initialize and Test Display: 

The output human interface soft vectors are set up to handle whichever video circuits are 
installed or dummy video drivers are set up if no controller is present. 

If an alpha video circuit is present, then a memory test of the alpha, and highlight 
memories is executed. 

If a bit map video circuit is present, then its ID /INIT ROM is checksummed and the 
circuit is initialized and cleared. 

If a failure is discovered it is indicated on the LEDs and the problem is remembered in 
F _AREA. The message SELF-TEST MODE is displayed on the bottom line of the display. See 
the section in this chapter on Human Interface for the console selection algorithms. 

6. Display Copyright Notice: 

The Boot ROM displays a 1988 copyright message. 

7. Boot ROM Che(:ksum: 

If the Boot RO~l checksulns successfully, then BOOTROM Rev. C is displayed, otherwise the 
message BOOTROM Rev. C Failed is displayed. If there was a video circuit memory failure 
discovered in the alpha display initialization and test routine, then it will be displayed as: 

Memory Failed at <Hex-Address> 

(W:<Hex-Write-Pattern>, R:<Hex-Read-Pattern» 

8. Display CPU Type: 

The Boot ROM displays the type of CPU. 

9. Identify Floating Point Hardware: 

The Boot ROM looks for and, if present, identifies the HP 98248A/B floating point 
accelerator board or the MC68882 floating point coprocessor chip. 

10. Initialize, and Test Keyboard Electronics: 

The keyboard human interface vectors are set up for the internal keyboard , if one is 
present, and the keyboard self-test value is checked. If the keyboard failed self-test, then 
the message Keyboard Failed is displayed and the appropriate error code is set to the LEDs 
and the beeper. If the internal keyboard interface is present and passed self-test, then 
the message Keyboard is displayed. If no internal keyboard is present, then the external 
I/O space is searched for an external keyboard. If an external keyboard is found, it is 
treated just like an internal keyboard except that the message Console Keyboard at XX 

(w here XX is the select code of the external key board) is displayed if the key board passes 
self-test, and the message Console Keyboard at XX Failed is displayed if the keyboard 
fails self-test. 

Note that only the external keyboard chosen as Console Keyboard will be tested. Other 
external keyboards will be identified, but not tested. 

The message RESET to Power-Up is shown on the bottOlll line of the display. 

11. Drop Interrupt Level: 

The interrupt level is dropped to zero. 
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12. Pre-load Memory: 

The Illessage LOADING MEMORY is shown on the bottom line of the display while the end of 
memor.v is fonnd by pre-loading the RAM not currently in use by the Boot ROM code. 

If a long test is to be done, the RAM is loaded with EEEEll1116. If the fast test is to be 
done, each RAM location is loaded with its own address. When pre-loading is finished, 
the message SELF-TEST MODE is shown 011 the last line of the display. Then a :~OO ms delay 
is executed to catch refresh failures. 

1:~. Test and Initialize Old Style Graphics: 

If a compatibility monitor with graphics memory is present, then it is tested with a byte­
wide RAM test. If the graphics test is passed, then the message Graphics is displayed. 
If the graphics test is failed, then the message Graphics Failed is displayed and the 
appropriate value is sent to the LEDs. If there is a graphics memory failure, it is indicated 
on the display as following two lines: 

Memory Failed at <Hex-Address> 
(W:<Hex-Write-Pattern>, R:<Hex-Read-Pattern» 

Finally. graphics memory is cleared. 

14. Test HP-IB: 

If the internal HP-IB hardware is present and if it is the system controller then the Boot 
ROM will test it. If the HP-IB hardware fails the test, then the message HP- IB Failed 
is displayed and the appropriate value is sent to the LEDs. If the HP-IB hardware is 
present and had no failures, then HP- IB is displayed. 

15. Check For DMA Presence: 

16. 110 Card Tests: 

The Boot ROM scans select codes 0 through 31. For each select code the following steps 
are taken: 

a. The appropriate value is sent to the LEDs indicating which select code is being 
examined, 

If one of the following cards is found at the current select code, it will be tested by 
the Boot ROM: 

HP 98629 SRM controller card, 

HP 98627 color display controller card, 

HP 98624 HP-IB card, 

HP 98626 RS-232 card, 

HP 98643 LAN card, 

LAN card, 

HP 98644 RS-232 card, 

HP 98628 RS-232 card, or 

HP 98642 4-port multiplexed RS-232 card. 
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b. If the card at the current select code has no failures, then the message HP98XXX 

is displayed for that carel. If the card fails, then the message "HP98XXX Failed is 
displayed for that card and the appropriate value is displayed on the LEDs. A 
luemory failure on the HP 98627 card is indicated by the message: 

Memory Failure at <Hex-Address> 

(W:<Hex-Write-Pattern>, R:<Hex-Read-Pattern» 

c. The following I/O cards are identified by the Boot ROM, but are not tested: 

HP 98625B HP-IB 

HP 98622 GPIO 

flP 98623 BCD 

HP 98640 ACD 

HP 98695 :3270 Emulator 

External bit-mapped video circuits with a primary ID of 25 and 
and secondary ID of 0 or 1 

External keyboard (i.e., keyboard in the external I/O space) with ID 9 
(will be identified as Keyboard at XX where XX is its select code) 

HP 98653 EPROM Programmer 

HP 98633 Multiprogramrner Interface 

HP 98659 Bubble RAM 

HP 98641 

HP 98691 

d. If the Boot ROM finds an external I/O card that it does not recoglllze, it will 
display the message 

Inxx at YY 

where XX is the combined value of the card's primary and secondary IDs, and YY 
is the card's select code. 

17. Test ROM Systems: 

The Boot RO M searches the RO ~1 space from 64 Kbytes to 4 Mbytes. For each ROM 
header found, that ROM is checksummed unless the checksum disable bit is set. ROMs 
which fail checksum are indicated on the LEDs and the message ROM X at <address> 

Failed is displayed. Any ROM which supports only 50 character wide alpha display 
controllers will be ignored. and the message ROM X at <address> Ignored will be displayed, 
and the appropriate value will be sent to the LEDs. 

18. Test RAM: 

The message TESTING MEMORY is shown on the bottom line of the display, and the rest of 
memory is tested. 
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19. Set Up Memory: 

The message SELF-TEST MODE appears on the bottom line of the display. If a memory 
failure occurred, then the appropriate value is sent to the LEOs and following message is 
displayed: 

Memory Failed at <Hex-Address> 

(W:<Hex-Write-Pattern>, R:<Hex-Read-Pattern» 

After a failure, the Boot ROM drops back to the next 64 Kbyte boundary. If the failure 
was is in the top 64K, the Boot ROM drops back to the next 2K boundary. 

The available RAM is displayed as <Base-Ten-Number> Bytes. It should equal 174 bytes 
less than the amount of RAM installed. 

20. Allocate Memory: 

Temporary memory is set up for the boot scanner and booter routines. 

21. Display Final LED Value: 

If an error occurred during self-test, then the appropriate value will be sellt to the LEOs 
and sounded off on the beeper. The lower seven bits of LED value are sounded off (MSB 
first) with ones represented by high frequency long notes and zeros represented by low 
frequency short notes. 

If a Boot ROM checksum error has occurred, then the Boot ROM will stop execution 
with the message CONTINUE AT OWN RISK (RETURN To Continue) on the bottom line of the 
display. The Boot ROM will continue if I Return I is pressed. 

If an error has occurred and continuous self-test looping is not enabled, and the error was 
not a Boot ROM checksum error, then the Boot ROM will wait one minute for the CRT 
to warm up before continuing, and will display the message WAITING 1 MINUTE (RETURN To 

Abort Wait). Pressing I Return I will cause the Boot ROM to abort the OIle minute wait and 
continue. 

Memory Tests 
Word (1 () bit) wide tests are executed OIl main memory. Then' are two types of word wide tests 
used. Tests on the upper lG Kbytes and all peripherals always use the slower, walking 011es 
and 7,eros, te~t. The rest of main IlleIIlory may use either the slow test, or a faster "address in 
memory" test. 

Byt.e (~ bit) wide tests always use the walking ones/zeros test. This test is used 011 any peripheral 
that has less than full word wide memory (e.g. alpha display controller memory, and some 
graph ics melllory). 

The same lIIessages are used for reporting all memory failures, but they arc interpreted slightly 
diH'ercntly for word and byte memory tests. 
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For word wide rnemory test errors, the following message is displayed: 

Memory Failed at AAAAAAAA (W:BBCCDDEE, R:FFGGHHII) 

Where: 

• W: BBCCDDEE is the write pattern, 

• R: FFGG HHII is the read pattern, 

• BB and FF are at address AAAAAAAA, 

• CC and GG are at address AAAAAAAA + 1, 

• DD and EE are at address AAAAAAAA+2, and 

• EE and II are at address AAAAAAAA +3. 

For byte wide memory test errors, the following message is displayed: 

Memory Failed at AAAAAAAA (W:BBCCDDEE, R:FFGGHHII) 

Where: 

• W: BBCCDDEE is the write pattern, 

• R: FFGGHHII is the read pattern, 

• BB and FF are at address AAAAAAAA, 

• CC and GG are at address AAAAAAAA+2, 

• DD and EE are at address AAAAAAAA +4, and 

• EE and II are at address AAAAAAAA +6. 

I/O Dependent Code Test 
A major new test capability has been added to Rev C and later bootROMs. The concept is 
taken from HPPA and is known as I/O Dependent Code (IODC) entry point test. The basic 
concept is that an interface will carry its own test code in on-board ROM. This code is moved to 
system main RAM and executed by the host CPU. Fronl a user's perspective, there are effects 
on how failures are reported. 

The simplest change is that instead of a Failed message at the end of an interface identification, 
there will be one or rnore lines of indented text saying which part of the interface failed. 

The most complex change is that under extended test mode, the user may be asked to perform 
certain actions and will be given more infonnation about what happened during one or more 
steps in the test. 

During extended test mode the display is organized into several sections. 
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device identification 
status messages 

result : test section description 

general messages 

+--------------------------------------+------------------------------------+ 
I prompt line 
+---------------------------------------------------------------------------+ 
I reset action line system selection field I 
+---------------------------------------------------------------------------+ 

Figure 4-4. Extended Test Mode Display Organization 

The left section contains the name and status of interfaces and system componellts identified 
and or tested so far. The lowest one on the display is the interface currently being tested. 

The prompt line normally shows the SELF-TEST MODE message but when the llser is asked 
for input, this linc will describc which keys may be pressed and what they will do. 

The only keys recognized at this point are: 

• I Reset I which will abort the whole test operation and go to the RESET state It is described 
earlier in this chapter. 

• SPACE 

• I Return I 

• 0 through [IJ 

• ~ through c:u 
• [QJ through []] 

• All other keys are ignored. 

The reset line shows that the RESET function is active and the selection field shows the current 
system selector. Information on this line has been fully described earlier in this chapter. 
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The upper right hand area contains one line identification/descriptions of each section of the 
test, possibly one for each FRU in the interface. The left end of each line will contain a result. 
The result will be "passed" or "failed" indicating that the test has been run and the result of 
the test. If this field is blank it indicates that either the section has been skipped or not run. 
Test sections are performed in the order shown on the display. 

The area below the section descriptions is used to display general information about a test 
section, direct user actions and display failure messages. Failure messages will also appear in 
the left half of the display. This general infonnation area is cleared after each section has been 
done. 

The size of the two right hand areas is determined by the number of test sections. 

Small Computer Systems Interface 
The SCSI is identified by one of these messages: 

PPPPPPP (SCSI x y) at SC 

where: PPPPPPP is the HP product or equivalent thereof. 
x is an S for single-ended line drivers. 
x is a D for differential line drivers. 
y is 16 for a 16-bit wide DMA path. 
y is ~32 for a 32-bit wide DMA path. 

There is no way to add a SCSI interface to the Model 332 at this writing. However, the following 
lnaterial is included in case a SCSI interface becomes available in the future. 

SCSI Testing 
There are two levels of SCSI testing: normal and extended. 

Normal testing is done at power-up or if the bootrom is in LOOPING test mode. This test only 
checks the general functionality of various registers on the interface. It will only detect gross 
failures. 

The identification line may be followed by one of these error messages: 

register test failed 
fuse burned out 

If any of these messages appear, no attempt will be lnade to use the interface as a boot source. 

The "fuse" is an electronic fuse which can be reset by either pressing I Reset I to cause the boot 
rom to restart or by cycling power to the computer. 
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Extended testing is done in a non-looping extended test mode. This mode uses the IODC 
interface as described above. There are 3 sections to this test. 

• Register test (as done in normal testing). 

This test is always run and if it fails, the remaining sections will be skipped. 

• Loop back test. 

This test displays these messages in the order listed and the indicated actions are required: 

Turn OFF ALL SCSI devices, which means to turn off power to ALL SCSI peripherals. If 
a particular sequence IS required for proper system shut-down, that sequence must be 
followed. 

Disconnect cable at nearest device, meaning remove the SCSI cable at the first SCSI 
peripheral down the SCSI interface from the computer. 

X cancels, RETURN continues testing, wherein pressing [KJ cancels the test or I Return I 
continues the SCSI test. 

This test checks transmit and receive functionality both with and without DMA interac­
tion. If there is only one device attached to the interface, the test can be performed with 
the device turned off and the cable still attached. If there is more than one device then 
the cable must be detached from the device before running this test. If this test fails, 
cable test can still be executed. If the user cancels testing at this point by typing X in 
response to the prompt, this section and the following sections are skipped. It will take a 
second or so with bit-mapped video circuits to clear the display and shut down the IODC 
interface. 

• Cable test. 

This test displays these messages in the order listed and the indicated actions are required: 

Attach SINGLE-ENDED test connector, meaning connect the single-ended part of the SCSI 
test connector to the SCSI port on the back panel of the computer. 

X cancels, RETURN continues testing, the same as before. 

This test requires the use of a special test connector and should be skipped if one is not 
available. The purpose of this test is to check the cable for shorted or broken wires. If the 
loop back test failed, this test may also fail due to failed circuitry on the interface board 
rather than due to a bad cable. At the end of this test, it is VERY important that the 
test connector be removed. Failure to do so will cause the bootrom to hang while trying 
to use the interface connected to this cable. 

• Reconfiguring the System. 

These messages are displayed after the SCSI tests are completed and the indicated actions 
are required: 

Remove test connector, here's when you remove the SCSI test connector from the SCSI 
port OIl the computer. This message is only given if the cable test has been run. 

Connect cable to device, meaning connect the SCSI interface cable to the SCSI periph­
eral it was earlier removed from. 

Restore power to devices, this is when you turn on all SCSI peripherals. 

RETURN continues operations, and pressing I Return I continues with the next part of the 
self-test and booting operations. 
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SCSI Interface 10 Situations 
During the search for a system phase of the boot process, the Rev. C Boot ROM looks for an 
SCSI interface by checking only the least significant 3 bits of each interface ID. This means any 
interface whose ID code has the least significant 3 bits set to 1 will be accessed as if they were 
an SCSI interface. Interfaces and their ID involved are: 

• HP 9826.5A SCSI Interface Card; ID 7 (00111) (not available on Model 332). 

• HP98630A Breadboard Card; ID 15 (01111). 

• Datacomnl devices; ID 23 (10111). 

• HP internal devices; ID 31 (11111). 

Of these interfaces, the HP 98630A Breadboard Card may cause the most concern. The 
Breadboard Card may need to have a higher select code than the HP-IB or SCSI interface 
to prevent this problem. Otherwise, the Breadboard Card should have an ID of 16 (1000). 

User Interface Specifications For LAN Boot Operations 
LAN interfaces are identified by its product number or circuit equivalent, then (LAN) then the 
select code, and link address of the interface as: 

HP98643 (LAN) at 21, 080009000001 

Any time the interface is identified certain tests are also run. Before the test the display will 
show 

HP98643 (LAN) at 21 

then 

HP98643 (LAN) at 21, 080009000001 

If a failure is detected in the power-up test, the following failure message will be displayed: 

HP98643 (LAN) at 21, 080009000001 Failed 

This shows that one of the internal tests on the card failed. The tests include register operations, 
shared RAM, non-volatile RA~I checksum and several different internal loopback tests. 

If extended testing is selected by pressing I CTRL ~W then [IJ, the LAN card is subject to the 
normal testing plus external loop back tests. The following error messages may be displayed 
below the LAN identification message: 

• CABLE Failed 

This shows that the cable is not connected or improperly terminated. 

• MAU Failed 

This shows that the MAU circuitry failed. This is not likely on computers where the 
interface is built-in. On non built-in LAN cards this could mean that the MAU was not 
plugged into the card. 
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• NO HEARTBEAT 

This lllcssage is only a warning. This shows that the interfaces self-test (done after ('very 
transmissioll) is failing. In can also appear on Ether Net type MAUs because this self 
check fcature is not implcmented. This message is new for REV C. The same condition 
occurrillg with REV B will be detected by the normal test passing and the extended test 
showing ollly a Failed lllessage. 

If no servers respond to the Boot RaNI's attempts to initiate a boot session then the llser will 
see no other illdication of LAN activity. 

For each server that responds, display will show :LAN, followed by the select code, followed by 
either the servers Ilame or its Link Address. Under this will appear the list of systellls provided 
by that server: 

:LAN, 21, 080009000008 
1H SYSTEM_HPUX 
2B SYSTEM_BKUP 

Error conditions 
LAN error messages will show at the lower left of the display and consist of all error name 
followed by the same identification string shown above the list of system names. 

Error Message Meaning 

SYSTEM NOT FOUND Tl1(' S('l'v('r could Ilot OP('Il t IH' s('kct('d til(" Ol' t h(' tik was of the Wrollg 
typ('. 

No S('rv('l' 

Not R('ady 

R('ad Error 

Bad Har<iwar(' 

Bad Stat(' 

Tl1(' s(']'v('r did llot n'spOlHl to a boot I"('(l'l<'st 

LAN hardwal'(' pow('rup or r('s('t fail('(l. 

Op('ll work('d hut s('rv(']' has SiIlC(' fail('d to l'('spolld or has S<'lIt all ('of 
UH'ssag(' . 

LAN hardwan' fail('d to l'('sJ)(md to S0111(' oJ><'l'atioll or it \"('J)()rt('d SOlll<' 
catast l'ophi(' failure. 

Bootrom ('od(' damaged. 

Read Interface Technical Information 
The LAN drivers will support the read interface as used by secondary loaders. 

The LAN MSUS is 

• fmt = 7 

• dev = :2 

• sc = card select code 

In hex this is E2xxSCxx. The x fields are don't cares, the SC field is the select code. Other 
fields in the msus may be non zero but are not significant for read interface purposes. 
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The LIF volmne images allowed for LAl\ booting deviate from the LIF standard in that: 

• The directory must begin on either sector 1 or sector 2. 

• The files in the directory MUST all have the same start, length and type values. 

• Empty entries are skipped. 

• Both the logical and physical end of directory conditions are recognized. 

The LAN boot protocol is intended only to transport files NOT directories. The LIF volume 
image is used as a mechanism to provide the infonnation normally supplied by the directory on 
a LIF volume. Neither the volume naille or file names are ever examined. It is assumed that 
the correct name was used given to the server. 

The multiple files with identical type, start and length values is used by the HP-UX secondary 
loader. All HP- UX type systenl files boot the same physical file, which is the secondary loader. 
This loader then examines the name under which it was booted then loads the corresponding 
a.out file. 

The M_READ l\1EDIA parameter is used as follows: 

• If the file is a LIF volume image then 

• If MEDIA is true then offsets are volume image relative . 

• If MEDIA is false then offsets are from the start address given in a directory entry. 

• If the file is not a LIF volume image then then offsets are always from the beginning of 
the file. 

Errors are signaled by the standard read interface escape codes. Table 4-5 lists the Lan boot 
errors. 

Error Message 

No Server 

Not Ready 

Read Error 

Bad Hardware 

Bad State 

Table 4-5. LAN Boot Errors 

Meaning 

(M_FOPEN only) TIl(' server did not respond to a hoot 
[('qU('st. 

(M_FOPEN or M_READ) LAN hardware powerup or n'sd 
failed, or 
M_FOPEN was called without calling M_INIT. or 
M_READ was called without calling M_FOPEN. 

For M_FOPEN. t he open operation worked hut the S('I"ver has 
sinc(' t }H'll failed to respond to a read [('quest or the serv('r s('nt 
('of. 

For M_READ. tll(' spryer failed to respond to a read I'('qlH'st 
or tIl(' s('rver s('nt ('of. 

(M_FOPEN or M_READ) the LAN hardware failed to re­
spond to some operation or reported a catastrophic ('rror. 

(M_FOPEN or M_READ) damaged boot rom code. 
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If a system calls the bootrom to boot/re-boot a system and a file name is specified and the 
msus is for LAN, the bootrom will retry indefinitely to contact the server at the given link 
address. All other devices have a fixed number of retries/timeout and will report No Medium 
or SYSTEM NOT FOUND. 

The system call for a boot/re-boot on LAN is the only time an indefinite retry/timeout is used. 
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Troubleshooting 5 
Introduction 

Analytic Troubleshooting 
Troubleshooting computers is the process of getting answers to these five questions: 

• What exactly is wrong, or what are the bad symptoms? 

• Where are the bad symptoms appearing? 

• When do the bad symptOlns occur? 

• How bad is the problem or to what extent does it occur? 

• What actually caused the problem in the first place? 

Getting the answers to these questions usually makes the troubleshooting process much more 
effective and less costly. When a failure in a computer system occurs, remember these questions 
and get the answers to each of them. 

After you have all answers possible, decide what's the most probable cause of the problem. 
Sometimes you'11 arrive at several choices for a cause. For each choice, qualify it against the 
answers to the questions above. The most probable cause is the one that logically justifies the 
correct answers to these questions. 

Materials Required 
Several iterns are required to troubleshoot the computer to the failed assembly: 

• Model :332 COlnputer Service Handbook 

• Series 200/300 Test Tools Package. 

• Digital Voltmeter. 

• Anti-Static Workstation. 

Test LED Displays 

Note 

LED displays in this chapter are for Revision Cl bootROMs. 

Eight test LEDs are located behind the front panel and are visible from the front of the computer. 
In this mannal, the LED's are shown in the following context: 

• = LED On 

o = LED Off 
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Troubleshooting Procedures 

System Level 
System level troll bleshooting consists of finding out what part of a computer system is not 
working correctly. A system consists of the computer and its installed accessories, interfaces, 
peripherals, power source and the users. Each of these system elements is subject to the 
environment which includes, physical, electrical, and human factors. 

When part or all of the cornpllter systeln fails, your initial activity should be finding the part 
of the system has the problem. One of the best things to do first is to talk to the users and ask 
them to give specific infonnation on what they and the systenl were doing when the system, or 
part of it, failed. You may have to duplicate their activities in order to make the failure occur. 
If the failure is intermittent, this process may take some time. 

Running tests on the system can also be helpful. A test is nothing more than a specific action 
with the system that should result in a specific response. Simple tests are nothing more than 
typing in simple instructions on the keyboard and executing them. A command to print or plot 
specific date is an example. Mass storage, graphics, or other functions can be checked in the 
same way. These type of tests are called Quick Checks. 

After determining what part, or product, of the system is failing, the next step is to find out 
what part of the product is causing the problem. In this case, it is assumed that the computer 
or expander has the problem. The rest of this chapter covers troubleshooting the computer and 
expander. 
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Computer/Expander Troubleshooting 
Both units may be analyzed alike, except for the processor in a computer's system slot. Each 
has the same power supply, motherboard, fans, and backplane system. 

Three levels of troubleshooting these products are explained. For each level different portions of 
these products must be operational. A summary of these levels and what must be operational 
is shown in Table 5-1. 

In order to choose the best approach to start with, obtain as much information as possible from 
the Llser. If the unit is not working at all, the Inoperative Unit Procedure is a good place to 
start. If the user indicates that most of the unit is operating properly, the Functional Unit 
Procedure may be a good place to start. If the users information is not conclusive, use the 
following procedure to determine the problem area: 

1. Turn the unit on and check for fan and Self-Test LED operation. 

2. If the fans or LED's aren't working, go to the Inoperative Unit Procedure. If they do 
work, go to the Functional Unit Procedure. 

Table 5-1. Computer Troubleshooting Procedures 

Procedure What MUST Function 

Inop('rativ(' Unit Nothing 

Liv(' Unit Pow('r Supply 
Moth('rboard 

Functional Unit Pow('r Supply 
Part of proc('ssor 
Part of motherboard 
Top 16K of RAM 
DIO nus 
SOI11<' inputs from k('yboard 
Output to operat<' monitor 
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Inoperative Unit Procedure 
An Inoperative Unit is one which does not appear to function at all. No power-on or self-test 
LEDs, fan rotation, or response to keyboard inputs are typical symptoms. Nearly all inoperative 
units have one of these basic problems: 

• Defective power supply. 

• Voltage select switch in wrong position 

• Improper line voltage/frequency or defective power cord. 

Follow this procedure to isolate the problem. If an assembly is defective, this procedure indicates 
which assembly should be replaced to eliminate the problem. 

WARNING 

Hazardous voltages are present in the unit when it is plugged in. Turn 
the unit off and unplug the unit before placing test leads, checking 
fuses, or removing/installing assemblies. 

1. Check that the voltage select switch is set correctly. Refer to Chapter 2 in the Service 
Handbook for the correct procedures. 

2. Check that the fuse is good and of the correct size. If the fuse is defective, replace it. If 
the fuse is ~ood, skip to Step 4. 

:3. Turn the unit on, then turn it off and recheck the fuse. If the fuse is defective skip to 
Step 5, otherwise go on to Step 4. 

4. If one or both fans are not rotating, check the voltage across the inoperative fan's voltage 
terminals. If the voltage is correct, the fan is defective. If not, continue with the voltage 
check procedure. Fan voltage should be as shown below. 

a. Large fan voltage: + 12 V dc. 

h. Small fan voltage: + 17 V dc (+5 and -12 V dc). 

5. [f the fuse is open, one of the installed assemblies is defective. 

6. Remove all assemblies from the slots. 

7. Replace the fuse. Install the power cord and turn the unit all, then turn it otf and recheck 
the fll~e. If the fuse is good, one of the removed assemblies is defective. If the fuse is 
open, t he power supply, motherboard, or backplane is defective; go to Step 8. 

8. Disconnect the card cage ribbon cables. After installing a new fusc turn the unit on, thcn 
off, and check the fuse. If the fuse is good, the backplane is defective, If the fuse is hlowll, 
the power ~upply or motherboard is defective. 

!). Repeat. Step 8 but instead remove the mother,board. If the fuse is good, the motherboard 
is defective. Otherwise, the power supply is defective. After replacing tIl{' defective ullit, 
you should now be able to perform Live Unit Troubleshooting Procedures. 
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Live Unit Procedure 
A live unit is one which has a motherboard and properly functioning power supply but the 
unit will not function. One of the assemblies installed (other than the power supply) is usually 
defective. Live units often are very difficult to troubleshoot, since a problem anywhere on a bus 
in the computer or bus expander can shut the systelTl down and prevent the execution of any 
instructions, even those from the self-test. 

The Live Unit Procedure is a method for finding the defective assembly which is preventing the 
processor from executing instructions. It assumes that the power supply is operating properly, 
and the self-test tried to run , but didn't. Refer to Figure 5-1. 

I CAUTION I 

Remember to turn the unit off and unplug it before removing any 
assembly. Usc ESD precautions and a static-free workstation. 

1. Turn the unit off. 

2. ReIllove the bus expander from the computer if installed. 

:t Remove the top cover and disconnect the ribbon cables froIll the 010 backplane. 

4. If a separate video board 1S installecL pull it loose from the backplane. Leave the processor 
board in. 

G. Plug the unit III and turn it on. The Self-Test LED's should ripple and change state 
several times. 

G. If the LEDs DO run through to the cOlllpletion of the test (that is, all off), skip down to 
step K. If the LEDs DO NOT run through to the completion of the test (that is, all off), 
turn the computer off and remove the add-on RAM board(s) from the processor board. 

7. Now retry the Self-Test. If the LEDs stop at 04, one of the RAM boards is defective. 
Otherwise, the processor board is defective. 

~. Re-install the video board and retry the Self-Test. If the LEDs DO NOT run through to 
the completioll of the test (that is, all off), the video board is defective. 

q. If the LEDs DO run through to t he completion of the test (that is, all off), relllove all 
cards from the DIO backplane alld reconnect the backplane ribbon cables. 

10. l\ow retr.\! the Self-Test. If the LEOs DO NOT run through to the completion of the test 
(that is, all off). the 010 backplane is defective. If the LEDs DO run through to the 
completion of the test (that is. all off), re-install the DIO backplane cards one at a time 
until the Self-Test does Hot nm through to completion. The last board installed is the 
defective one. 
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Figure 5-1. Live Unit Troubleshooting Flowchart 
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Oncc this level of operation is achieved, a similar process can be used to install and check other 
accessories, interfaces, and peripherals in the complete system. This also Illay be a good point 
to load and l"lm one of the tests in the Series 200/~300 Test Tools Package. Hefer to the Test 
TooL.., :Manual for tests information such as: 

• l\/iinillllllll Hardware Configuration Hequired. 

• Test Loading and HUlllling. 

• Interpreting Tcst Result::;. 

Series :300 Test Tools arc explailled ill the next section. 

Test Tools 

Overview 
Series 200;:300 Test Tools is a software package for verifying the integrity of various computer 
system installations. While the tests do not provide totally comprehensive system diagnostics, 
they are a valuable tool for trained service personnel when installing, servicing, and troubleshoot­
ing these comput.er's workstations. The tests can also be used by less-experienced users and 
operators for deterIll ining whether or not professional assistance is needed to identify and fix a 
system malfunction. 

The tests described in this manual are for testing and troubleshooting Series :300 systems that do 
llOt require formal verification of operation before use. Series :300 HP-UX systems have a more 
critical need for system verification tests, so these tests may be used as part of the standard 
HP-UX operating system (HP-CX System Functional Tests and CS/80 Exerciser programs are 
very similar to the equivalent tests described in this manual). The Series :300 Computer Tests 
described in Part II of this manual can be used for troubleshooting beyond the testing level 
provided by HP- UX test programs, provided the system being tested has an internal or external 
flexible disk drive for loading and rlllllling the test software. 

Series 200;:300 Test Tools proyide the following test capabilities when combined with the 
computer's Boot ROM: self-test. 

Computer Tests 
Series ~300 COlllputer Tests arc supplied 011 one of two disks, the other is for Series 200 computers. 
They test the processor board. RANI. video and interface electronics, and other fUllctions. 
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System Functional Tests 
Five disks contain these tests. The first disk contains the Pascal-based operating system 
envirolllllent and the main llH'JIU; the other disks contains the test programs. These tests are 
used to verify COllllIlllllicatioll hetween the computer and supported peripherals. They do not 
add significalltly to the confidence levels acbieved by the Boot ROM self-test program, though 
they expand confidence in overall system integrity by providing visible proof that comlllllllication 
with selected peripherals is correct and that interfacing is connected and set up correctly. The 
tests do not provide any worst-case tests at maximum speed or similar margin-of-safety tests. 

CS/80 Exercisers 
CS/80 Exerciser Programs are supplied on a single disk and is used to verify that (,S/80 disk 
drives are correct Iy connected to the computer, and that the computer can successfully vvrite 
and retrieve data to and from the disk or tape. The Pascal-based program also provides access 
to ("8/80 disk and tape error logs for analyzing drive and media performance. This information 
is llseful for t rouhleshooting, and for planning preventive maintenance programs. 
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Package Contents 
The combined Series 200/300 Test Tools software package is provided on a variety of media as 
shown below: 

Media Part Number 

ow' 1/4-inch tap(' 09800-12700 

('ight 31h-illch disks 09800-12300 

('ight 51/4- illch disks 09800-12500 

The tape version consists of one tape and the manual. 

The disk versions consist of the manual and these disks: 

Series 200 Computer Tests Disk Rev. l.1 
Series ~~OO Computer Tests Disk Rev. :~.1 

Series 200/:~00 Systenl Functional Tests Disks: 
SFTO Disk Rev. 1.2 
SFT1 Disk Rev. 1.2 
SFT2 Disk Rev. 1.2 
SFT3 Disk Rev. 1.2 
SFT4 Disk Rev. 1.2 

CS /80 Exerciser Disk Rev. :3.1 

Note 

Revision ~LO of the Series :mo Computer Tests is completely fUllctional 
on the Model :3:32. However. it doesn't completely test the l\1odel :3:32. 
Although most areas are adequately tested, there is one area left out. 

Revision ~LO does not test the 1 Mbyte RAM array board. It does test 
the 4: Mbyte RAM board. Also, the 1 Mbyte board is tested by the 
less extensive routines in the bootROM. 

Thus, if you seriously suspect a 1 l\1byte RAM board which passes when 
tested hy the Revision :3.0 Computer Tests, replace it temporarily and 
see if the problem goes away. 
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Self-Test 
l '~c t il(' s('lf-l ('st t () 1 r()llhlesiloot it Illlit \vllich can exccute ~OIllC in~t rllct i()n~. hut call1lot 
a('('('pl. stOlT or OlltPUt data cOITectly. Thi:-; IllC,Ul::3 that tile ba~ic CI('1Il('nls of tile (,OIII])lltel' 
are fUllctiollillg. '1'11(' h<tsi(' ('1(,lllc1Its illclude t hc power suppl.v, pn)('cssor hoard. and at least 
til<' fir~t 1()1~ bytes of H.\l\1. If <lIl,V of til(,::3(, are lIot kllown to 1)(' fUllctiollal. rcfer to til(' Illitial 
Troubleshoot illg Pro('edllre ~('('1 ion. 

'I'll(' s('lf-tc~t ('ileck~ Illost aS~(,1I1hlies ill thc ('olllputcr and display~ eITor displays ill biliary OIl 
t II(' LEI) display. LEI)'~ are located behind t ill' front pall('1 alld arc \'isihl(' t ilrough the hol(,s ill 
t he front pal1('l. 

For a fllllCt iOllal d('s('ripl iOIl of the sclf-tests. r(,fer to ('hapter ,l, 

Failure Indications 
.\s t he sclf-te~t pr()gT('S~('S. the LED's displa,\ t ilc ClUTent ::3tate. At th(' cnd of the t('st. a power­
up with llO ('I'I'ors is indicated by all LEDs turned off and b~' illllll('diat(' entry into the hoot 
SC;lIlnel'. 

Shollld a failllr(' occllr during t h(' ::3clf-t ests 1 it will he indicated on the LEl)s at the end of the 
tests. If th(,r(, was Illore thall une failure. thc highest priority failure will IH' indicated Oil the 
L E I)~ .. \ II th(, LEI) \'alues arc ~hown ill TaLle [)-:~. 

Th(' higil('st priority failure is also output to the beeperl if present. The LEI) vaille is beeped 
in ~evell (OI\('S as follow~: 

• 1\lost significant hit first. 

• One second bcep pcr bit. 

• A zero (LEI) off) is represellted by a 100v tOIle. 

• A olle (LI~I) Oil) is r('prcs('llted by a high tOIle. 

If 110 failure O('('\lI'S, t h(' beeper will not sOlllld off. If the failure \vas a Boot HO\l checksulll 
eITOI'. thc followillg nl('s...;;age \vill he displayed: 

CONTINUE AT OWN RISK (Press RETURN To Continue) 

On('e this 1I1essag(' has beell printed. the I Retui6] ke.y lllUst be pressed to adversely affect the llSel'. 
but if it does. it could I)e catastrophic. 

For all othcr fail1lrcs. the llH'ssage: 

WAITING 1 MINUTE (Press RETURN To Abort Wait) 

will be displ<ly('d. 
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The Boot BO\I \vill time out after approxilllately one lllinute and will then continue into the 
hoot SC;'lIlll('r. This allows time for t he display to warm up and for the llser to read the ('lTor 
lllessages. Thes(' failures arc usually 1I0ll-fatal so, in an Unattended ~'lode, the Boot BONI will 
st ill boot the first OS it fillds. Pressillg [Return I will terminate the beeping error code and abort 
the one Illillute \yait. Pressillg []etu!0l \vill also make the cOlllPuter revert to tIl(' Attended :Mode. 
Thi:.; lIlcans that the Boot HO~1 will display all OSs found and will 1l0t boot one until one in 
cho~wn alld C'lltered by the user. 

General Description of Failure Codes 
Table G-:~ SIIOWS t he general llleaning of ('ITOI' codes. These codes arc explained furt her ill other 
tables. LED patterns arc represf'lItf'd by a black dot for all and a white dot for ofL Letter 
desigllators illdicate t he LED ill that posit ion is on or off, depending on the binary ("ode used 
to represent the device or failure type. 

Table 5-3. General Failure LED Indications 

Upper 2 Bits Fail Indicator LED Code and Failure Description 

St a1 (' Illdical ion ()nl~': ooSS SSSS 
\Vll('l"(' SS SSSS Indicates Stat(' of POW('r-llp 

R('</11ired D('vic(' ~lissillg or o.DD DDDD 
DTA( 'K Failtll"(': vVlH'l"(' DD DDDD Illdicat('s D('vice 

Failillg Devin': .0DD DODD 
WlH'n' DD DDDD Illdi('ates Devi('e 

Special ( 'odes (Sp('cial (';IS(' Jligh('s1 •••••••• 
Priority Codes): LEDs N('v('r A('('('ssed (or Unused Code) 

0 ••• •••• 
LEDs Fail('d to DTA( 'K 

0000 000. 

Tilll('r 011 l>l'oc('ssor board has faiJ<.d or is Illissing. 

Lower 2 Bits State or Device Codes LED Code and Failure Description 

~lis("('lIatl('olls (H ighest Priority) : XXoo FFFF 
Wh('l"(' FFFF illdi('at('s Failure (Xs an' dOll't -c aJ"(' 

bits) 

IlIt('rJlal Peripheral Failllr(' (l\,1('dilllll XXo. PPPP 
Priol"it,\!): Wh('l"(' PPPP i~ Peripheral N ll111I)('l" 

l/O Card Failllre (Lowest Pr'ori1y): XX.S SSSS 
Wh('l"(' S SSSS i~ S('[ect Co<i(' 
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State and Failure Codes 
Table 5-4 lists the LED failure ('odes used in the computer's Boot ROMs. Codes are listed here 
in numerical order for easy reference, and then again in order of occurrence and priority. 

Table 5-4a. Self-Test LED Special State and Failure Codes 

(In nUlnerical order): 

LEDs Explanation 

0000 0000 1\0 failure. 

0000 000. Faikd CPU n)gister test. 

0000 00.0 Testing top If) Khyt()s of RAM. 

0000 00.. Failur<) ill top If) Kbytes of RAM. 

0000 0.00 Top IG Kbytes of RAM missillg or not foulld by CPU. 

0000 0.0. S()arching for Ilser-supplied Ext<'nsioll ROM. 

0000 0 •• 0 Start ()X()('uting Ext('llsion ROM instructions. 

0000 0... Starting Test V()ctor list. 

0000 .000 R('s<'tt iug all int<)rfac()s. 

0000 .00. S()archillg for alpha vi<i()o circuits. 

0000 .0.0 Test illg B AM for I/O otl-board t<)st co<i(). 

0000 .0.. I/O oIl-hoard t()st code l'Illlllillg. 

0000 •• 00 Illt()nml BMD checkslllll. 

0000 •• 0. DIO-II cOllsole testillg. 

0000 ••• 0 Failed Boot ROM dl('ckslllIl. 

0000 •••• Pre-loading RAM for lllain t<)st. 

000. 0000 RAM T()stillg. 

000. 000. Faillll'(,: Not (,llOllgh RAM. 

000. 00.0 Faillln): HOM sysh)lll. 

000. 00.. Faillln): Boot error. 

000. 0.00 Faihm): OS loadillg addn)ss too high. 

000. 0.0. Faillln): Not ()llOligh RAM to load OS. 
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Table 5-4b. Self-Test LED State and Failure Codes for Interfaces 

(In numerical order) 

LEDs Explanation 

00.0 0000 Failurf': 4 IllS tiIlH'I'. 

00.0 00.0 Failurf': PWc('ssor board kpyboard circuit. 

00.0 00 •• Failurp: Extpl'nal kpyboard circuit. 

00.0 0.00 Failure: Int('l'nal HP-II3 circuit 

00.0 .000 FailuI'(': DMA circuit. 

00.0 •• 00 FailuI'() - (Hle of t lwsp high-n's video circuits: 
Font ROM is bad. 
Font ROM is lIot usablp. 
Could not find US ASCII charactpr set. 

00.0 •• 0. Failur(': Vidpo board hit lllap circuit. 

0.00 0000 Failurp: I/O circuit at sd('ct cod(' O. 
Each succpssivp LED patt()rIl rqH'('s('nts an I/O failur(' at sd('ct 
codps 2 through 30. 

0.0 • •••• Failul'P: I/O circuit at sdpct cod(' 31. 

Model 310 RAM 
Although the HP 98256 and HP 98257 RAM boards are not supported in the Model :l:~2, they 
arc physically compatible and may find their way into a Model 332. For instance, a person 
upgrading a Model :3}O to a :l:32 lIlay inadvertently leave the RAM boards in the backplane. 

These Model :UO RAM boards are not functional in the ~lodel :~:~2. At a minimulIl, they will 
cause the system to crash, and they may cause the file system to be corrupted. 
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Parts Lists 6 
Replacement Parts Information 

Introduction 
Field replaceable paItt; are listed in this chapter for the cOInputers and expanders. Components, 
such as ICs, are not available for field repair. 

Parts are available direct from: 

Corporate Parts Center 
333 Logue A venue 
Mountain View, California 94042 USA 

Telephone: (41.5) 968-9200 

Parts may be ordered through your local HP Sales and Service Office. To help get parts as soon 
as possible, please write the address and telephone number of your local HP Office in the spaces 
below. 

Name: 

Address: 

City, State ZIP: 

Telephone: 

Cooperative Support Program 
HP's Cooperative Support Program is available for customers that can provide technical 
assistance, manual updates, and other helpful information for hardware support. Your local 
HP Sales and Service Office can provide the infonnation for this support service. 

Exchange Parts 
Exchange parts are available for some items at a reduced cost. When an exchange part is 
ordered, your account will be charged for a new part. Customers have 15 days to return the 
failed part to receive credit for the difference between a new and exchange part. 

Please return failed exchange parts to your local HP Sales and Service Office as soon as possible. 
Place theln in anti-static bags (see Parts List for part numbers) and package them securely in a 
sturdy container. It's a good idea to save the containers and static-free bags you receive parts 
in and use them to ship parts in. 
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Part Number Lists 
The parts listpd in this section apply to the .Model 332 computer only. Although the HP 985H8A 
expander is usable with the Model :t~2, it is not included since it will generally not be needed 
and it is covered extensively in the Model :310 support rnaterials. Various interfaces, accessories 
and HP-HIL devices are also listed. 

Printed Circuit Boards 

Exchange New 
Part No. Part No. Description Notes 

095()-1760 Power supply (without switch shaft) 

9~5 72-695l () 985 72-665l 0 M('diulll-r<\S video Pn)('(\SSor board 

9~5 72-695l1 98572-665l1 Pwc('ssor hoard (no vi<i()o) 

985 72-695l 0 98572-665l2 High-r<)s vid()o Pwc('ssor board 

9~269-6952l 982G!}-6652l 1 Mhytp add-Oll RAM board 

9~269-G9524 98269-66524 4 Mhyt(' add-Oll RAM board 

9~5G2-G650 1 Mot herboard 

985G2-6G50G 2-slot DIO hackplalH\ 

9854 2-G95 70 98512-6G570 M()dillIll-rcs llloIlOchrOlll() video board 

9~54;~-G95 70 9~51;~-GG5 70 Mediulll-n's color vi<i('o board 

9~544-G95 70 !J854·1-G6570 High-res llloIlOchrOlll() vid()o board 

9~54G-G9571 9~51()-6()5 71 Display cOlllpatibility video card 

9~2()4-G95 77 !J~20·1-GG5 77 Display cOlllpatibility graphics card 

98547 -G95 70 9~54 7 -GG5 70 Higll-]'(\s color vi<i()o board 

~)~54~-()9;) 70 9~548-G()5 70 High-res 1lIollOchrOlll() vid()o hoard 

9854!)-()9570 !m54 9-G()5 70 High-res color vi<i()o board 

D855()-()9;) 72 !)~55( I-GG5 7'2 I ligh-)'()s colo!' vid(\() board 
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Processor Boards 
Note that only two of the three processor boards are supplied as replacements. The medium­
resolution video processor board (98.572-69.510) can be converted into either of the other two 
boards and is the replacement board for the high-resolution video processor board (98.572-
69.512). Conversion details are listed imrnediately following this section. Note also that several 
iterus attach directly to the processor board and must be removed from a defective one before 
it is returned to the Corporate Parts Center or other HP entity. 

The add-on RAM board is a separate assembly. You must always remove the add-on RAM 
board( s). There will always be at least one and there may be two. 

The optional floating-point coprocessor IC is a separate asserubly. Check to see if one is installed 
on the board. If so, remove it and reinstall it on the replacement board. You will need a special 
tool. It is the AMP 6810, part number 821.566-1. 

Converting to a 98572-66512 Board 
To convert the -10 processor board to a -12 processor board, do the following: 

• Change the position of the Graphics Resolution switch (segment 7, labelled RES) to a 1 
(toward the board edge). 

• Swap the display crystal rcs on the two boards. 

• Swap the display video ROMs on the two boards. 

Here is a drawing showing the location of these items: 

ITll109ROM 
\ 

Display Crystal 

L 
Switch 

-'CD 
Figure 6-1. Locating Processor Board Components 
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Converting to a 98572-66511 Board 
To convert the -10 processor board into a -11 processor board, disable the video. That is, change 
the position of the Video Disable switch (segment 3, labelled DISP) to a 1 (toward the board 
edge). 

Here is how to tell the video resolution of a processor board: 

Resolution ROM Part No. Crystal Frequency 

M('<iiulll 1818-3908 35.904 MHz 

High 5180-1334 G4.1088 MHz 
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Static-Free Bags 

Part No. Description 

9222-0978 9-illch by 10-inch cushiOll('d pouch. for DIO-widt h 
cards 

9222-0980 9- inch by 15-illch 
width boards 

Electrical Parts 
Miscellaneous Electrical Parts 

Part No. Description 

cnshiOlH'd pouch. 

1820-6~~~)4 68882 Boating-point co-pn)('('ssor 

1250-0781 BNe coax adaptor 

5180-0410 Larg(' fan 

5180-1:~():3 Small fan 

5180-0407 LED cabl(' as:o;('mbly 

98561-61601 DIO Bus cabJ(' (short) 

98561-61G02 DIO Bus cabl<' (long) 

98561-61 {)04 RS-232 cable 

for SYSt<'lll-

Notes 

Notes 
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Case Parts 

. odel 332 C Figure 6-2 M ase Parts 
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Case Parts List 

Ref. Part No. Description Notes 

1 5001-9009 Top cover 

2 5041-241~~ Front panel 

3 5001-3700 Power supply cover 

4 5001<~696 Chassis 

5 98561-04107 DIO slot cover plate 

6 System slot cover plate 

7 5041-2412 Power switch shaft 

8 5041-120:~ ON-OFF pushbutton 

9 09121-48303 Moulded foot 

10 0403-0379 PC board guid(' 

11 5001-9001 LED bracket 

12 5001-9011 Fan plate 

13 09817 -47700 Light pip(' 

14 98561-61601 Short ribbon cable 

15 98561-()1602 Long ribbon cable 

16 0380-0012 Round spacer, 0.875-in. long 

17 0403-0427 Mounting foot bumper 

18 5041-2420 Top cover insulator 

19 5J80-0409 Spring clip 

20 8160-0:389 Doubh\ RFI finger 

21 5001<~694 Card guide bracket 

22 98561-66500 Four-slot backplane 

23 5001-:~694 Card cag'p brace 

24 5001-:3695 Card cag<, brac(' 

25 5041-2414 (;ard g'uid(\ 

26 0515-0219 Screw M3 x 6. fiat IH'ad 

27 0515-0:389 Scr('w M3.3 x 8, pan head. ('xt. lock washer 

0515-0536 Scr('w M3 x 0.5, machin(' 

0515-0990 Scr('w M3 x 3.5, pan head, ext. lock washer 

0515-J 146 Scr('w M3 x 6. pan head patch 
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Labels 

Part No. Description Notes 

D85G2-8,1002 Id('lltifi('at iOIl Lab('1 

5D58-4;~2;) 1 TL Illfo LaJ)(11 

7120-;),128 ('SA Labd 

7121-,1858 S(,l'vi('(' Wamillg Lah('1 

7121-,17;);~ S('rial LaJ)('1 

712,1-2()H;: Volt ag(' Wal'llillg label 

7121- i lH;)!) FI1S(' Hat illg LalH'1 

!)H5G2-H,t()( )5 Battery Warllillg Label 

;)D55-HO;)(; ('Olllput ('I' ('ompliall('(' lab(11 

;)!J55-HO;)7 P('riph('ral ('olllpliall('(' labd 

9;)20-5G7;: Blallk lD# labd 

External Cables 

Part No. Description Notes 

H 120-:H) 1 (; ('oloI' (;abl(' 

8120-470LI Audio Cabl(l. RCA-BeA 

O!)!)20-GIG()2 Illt('rfa('(\ ('ahl<' 

H 120-418:: Vid('o (;abl(' 

1252-1112 Adaptor. B( 'A-('arphorl(' 

Ii P !)82!)O ('0101' (;abl(l. High-l'('solutioll 

[jOG 1-()5;);) Vid('o Cabl('. BrA-BeA 
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HP-HIL Devices 

Exchange New 
Part No. Part No. Description Notes 

;~5 723-G~O()3 35723-GGOO3 TouchsCI"('('ll PC board 

4G021-G020 1 ASCII K('yboard 

4G020-GOOO 1 Key board Cable 

4G080-G 1 GO 1 Video (:ab}('. 3-conductor 

4G081-G 1 GO 1 2.4-llld IT ('xt(,llsiOll cabl(' 

4G082-GIGOl Short audio cab}(' 

4G082-GIG02 ;m-lll('t]'(' audio ext('llsiOll cabl<' 

4G08 2-G 1 G03 :m-llH't]'(' video cab}(' 

4G082-G 1 G04 15-111et]'(' l'('lllot(' cabl!' 

4G08 2-G 1 G05 15-111dl'(' video cabl<' 

4G083-GIGOl Short audio cabl<' 

4G083-G 7~O 1 Switch cap ass(,lllh}y 

HP 4()085A (;Ollt rol dials 

4G085-85000 ()v('riay 

0403-04:30 Mould('d foot 

QEDS-70~~ npc; Pot ass('mhly 

5041-24lG npc; kuob 

HP 4G084A ID lllodule 

HP 4G08GA ButtOll box 

HP 4G087A "A" si",<, digiti",('r 

HI' 4()088A ,'rr size digitizer 

HP 4GO~4A Qua<iratlll"(' port device 

HI' 4GO~5A :~-bu t t Oll mouse 

HP 4()OGOA HI' Mouse 

HP ~2~lGA Bar coci(' I"('ader 
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References 7 
Introduction 
Information in this chapter should help you in various situations. The references include part 
numbers of many hardware documents used with Model 332 computer systems. 

Service and installation information is listed in this chapter as follows: 

• Familiarization Guides provide service information, including functional descriptions, 
configurations, testing and part numbers. 

• Installation Manuals/Notes show how the products are installed in Model 332 computer 
systems. 

• Accessory Development Guides and References have technical inforrnation about the 
product to assist in hardware development or service. 

Service Information Locator 
A Service Information Locator is located in the front of this manual and in the front of the 
Model 332 Service Handbook. It lists subjects and shows chapter numbers in other Hardware 
Support Document that has the information. 
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Localized System Identification 
Model ;t~2 comp1l1 c}' systems have keyboards and display characters localized for the language 
spokeIl and writt('11 ill sL~veral countries. When an HP field office orders a computer systelll, 
a letter suffix is added to the field office ordering number to ensure the correct key board and 
character font is Imndkd with the hardware. Table 7-1 identifies the letter suffixes to product 
llUlllbers for these systellls. 

For cxample, a systelll ordered from an HI> field office in Toronto, Canada, to be used by 
English-speaking Canadians, the field would order 98572AL. 

Table 7-1. Localized System Suffixes 

Local Language Localized System Suffix 

IT .S. Ellglish A 

Fn'llch (;alladiall C 

( ;erlllan D 

European Spallish E 

Frellch F 

Dutch H 

Katakalla (Jap<ul(\s(') .J 

Illi ('IT(mtill('lli al English K 

(;anadiall Ellglish L 

Latiu Spallish M 

N Olw('giall N 

Swiss (;('rlW\ll p 

Swiss Fn'llch Q 

Sw('dish S 

tTK Ellglish U 

Bdgiall Dui cIt W 

f'illllish X 

Dallish Y 

It alian Z 

132 References 



Related Hardware Documentation 

Hardware Support Documentation 
Table 7-2. Hardware Support Documentation 

Printed Pages 
Part Number Manual Title 

09000-90041 HP 9000 S<'rips 200/300/500 Sitp Preparation Manual 

09800-90001 HP 9000 Spries 200/300 T<'st Tools Manual 

98547-90()OO HP 98547 A Vid<'o Board Hardware Notice 

98548-90000 HP 98548A Color Video Board Familiarization Guide 

98549-90000 HP 98549A Graphics Int<'rface Familiarization Guide 

98549-90800 HP 98549A Graphics Int<'rface Familiarization Guide Update 

98550-90000 HP 98550A Graphics Int('rface Familiarization Guide 

98550-90800 HP 98550A Graphics Intprface Familiarization Guide Updatp 

985()1-90020 SNips 300 Configuration Refprence Manual 

98572-900:30 HP 9000 S('ries 300 Model 332 Servic(' Information Manual 

98572-900:39 HP 9000 S('ries 300 Model 332 Servic(' Handbook 
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Installation Manuals/Notes 
Table 7-3. Installation Manuals/Notes 

Printed Pages 
Part Number Manual Title 

5958-4342 HP 98542/3/4/5A Video Board Installation Not(' 

5958-4~~4:~ HP 98569A Rack-Mount Kit Installation Note 

5958-4:~44 HP 98567 A Rack-Mount Kit Installation Notp 

5958-4~~51 HP 9856713 Rack-Mount Kit Installation Note 

98243-90602 HP 9824:3C Modd 310-to-;~32 Upgrade Installation Not(' 

98284-90601 HP 98284A MC68882 Floating Point Unit Chip Installation Note 

98285-90601 HP 98285A Graphics Upgradc Kit Installation Not(l 

98269-90600 HP 98269A/13 RAM Board Installation Notc 

98546-90600 HP 98546A Display Compatibility Interface Installation Not(l 

98548-90601 HP 98548A Color Interface Installation Note 

98549-90602 HP 98549A Color Video Doard Installation Note 

98550-9060:~ HP 98550A Color Video Board Installation N Ot<' 

98568-90600 HP 98568A Eight-Slot Bus Expandpr Installation Notp 

98622-90000 HP 98622A GPIO Installation Manual 

986 2 :~-900(}0 HP 98623A DC;D Installat ion N ot(l 

98624-90000 HP98624A HP-IB Installation Not(l 

98625-900(}O HP 98625A/B Disk Int(lrfac(l Installation Manual 

98G26-90000 HP 98626A RS-232 Installation Manual 

98G27 -90000 HP 98G27 A Color Video Interface Installation Manual 

98628-90001 HP 98G28/98691 DatacoIlllll Installation Manual 

986:~0-90000 HP 98630A 13rpadboard Illstallation Manual 

Table 7-4. Document Binders 

Binder 
Part Number Description 

9282-1077 I-inch. 3-ring. 8.5 by II-inch pagp size, 300 pagps 

9282-1078 1.5-inch, 3-ring, 8.5 by ll-inch page siz(" 350 pag(lS 

9282-1079 2-inch. 3-ring. 8.5 by II-inch pagp sizp, 600 pages 

9282-1080 2.5-inch, 3-ring, 8.5 by ll-inch page size, 750 pages 

9282-1081 1-illch. 3-ring. 7 by 8.5-inch pag(l size, 300 pages 

9282-1082 1.25-inch, 3-ring, 7 by 8.5-inch page size. 450 pagps 

9282-1080 1.5-inch, 3-rillg, 7 by 8.5-inch page siz(', 600 pages 
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