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PRINTING HISTORY

New editions of this manval will incorporate all material vpdated
since the previous edition. Update packages may be issuved
between editions and contain replacement and additional pages to
be merged into the manual by the wser, Each update page will be
indicated by a revision date at the bottom of the page, and a
black bar in the page margin adjacent to the change on the page,
Note that pages which are rearranged dve to changes on 1 previous
page are not considered revised,

The manval printing date and part number indicate its current
edition. The printing date changes when a new edition is
printed. (Minor cerrections and vpdates which are incorporated
at reprint do not cavse the date to change.?) The manval part
number changes when extensive technical changes are incorporated.

Preliminary Februvary 1979 p/n 452%51-920030

NOTICE

The information contained in this document is sub ject to change
Wwithout notice, '

Hewlett-Packard makes no warranty of any kind with regard to this
material, including, but not limited to, the implied warranties
of merchantability and fitness for a particular purpose.
Hewlett-Packard shall not be liable for errors contained herein
or for incidentnl or consequential damages in connection with the
furnishing, performance or uvse of this material,



MANUAL SCOPE

The On-Site Service Manval has been designed to aid the HP
Customer Engineer in installing, troubleshooting and repairing
the HP 250 System at the customer’s location., Because norwmal
repair at the customer’s sight is circuit board replacement,
detailed theory of operation is not included in this manval,

The Preliminary On-8ite Gervice Manuval replaces the Customer
Engineering Training Manual., Many of the procedures contained in
the training manval have changed extensively, and are now
obsolete, I+ any conflict exists between the procedures
contained in this manual and any other manval, the procedures
herein will take precedence.

If vou have any suggestions or find any errors in this
Material, please bring them to the attention of:

Hewlett-Packard Co.

Fort Collins Division
Service Department

3400 E. Harmony Road
Fort Collins, Co. 8052%






CHAPTER 1

Operation
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System Turn~-0n

Even though the turn~-on procedures for the HP 250 are very
simple, a few checks should be made prior to turning the key-
switch for the first time,

Printer Checks
i. Is the printer plugged in?
2. Is the Peripheral Interface (HP~IR) cable connected?

3, Is the desired select code set? (0 or 1)

i

4. Is there paper in the printer?
5. Is the printer turned on?

6., Additional checks for the HP 2631
-Press the RESET button,
~Press the ON-LINE button: If the HP 2631 is not
on—line when an output to the printer is
attempted, the system will hang-up in an output
mode waiting for the printer to come on-line,
~Ts the printer grounded to the printer stand?
-Is the paper basket grounded?
~Ls tinsel installed on the paper path?

HP &£%50 Checks
1. Is the system plugged in and the keyswitch set to off?
2. Are all the boards in place and connections secure?
3. Check the Memary Board Switch settings.
NOTE

The following two steps represent the
Minimum requirements for a standard

HP 250 System., For test purposes,

two 64k byte Memory Roards can be vsed to
load the Operating System and pro-

vide 16k bytes of vser memory. Une

board must be designated Rlock i,

vpper and lower. The other board

must be designated Block 2, upper and
Elock 16, upper.



~Two 64k Memory Boards must be installed and be
designated as KRlocks i and 2, both upper and
lower, This is the minimum Operating System
Memory,

-At least one 32K Memory Board must be installed
and designated as an upper block from 3 thru 16,
This is the minlmum user memory.

4, Check the Processor Thumbwheel Switch settings. For
normal operation, the switch shouvld be in a position from
0 thru 3. See Tests and Procedures for switch position
definitions,

Turn—-on Procedure

1. Install the vser’s Operating System disc.
-8lide the disc into the top drive.
~Glose the disc drive door,

2, Turn the keyswitch to the (N position.

-The ROM stored hardwaore self-test is automatically
performed,

~-1f the self-test passes, a4 ROM stored loader routine
loads the Operating System and DROMs from the Operating
Syastem disc.

~-& flashing cursor on the display indicates that the
Operating System is loaded and available for use.

3. If necessary, the Uperating System can be modified to
suit the needs of the vuser and requirements of the system
hardware. The CONFIG program is used for this purpose,

4, Finally, a totnl test of the system to verify operation

must be performed, The TEST program is used for this
purpose,

The remainder of this section deals with previous sub jects by
providing greater detail and step-by-step procedures,.
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Hardware Self-Test and L.oader

The self-test and loader rovtines are initiated avtomatically
when the keyswitch is turned on, The system user has no other
Mmedans to initinte these routines, The Customer Engineer can
repeat the self-test and loader routines without powering down
and back up by pressing the POP Switch located on the Processor

Board. See the Hardware section of this manual.
Self Test

The self-test begins each time the keyswitch is turned on or the
POP Switch is pressed., As the self~test is being conducted, the
following resvults are displayed, Also shown is the hardware
tested by each test, If a failvre occurs, refer to the Tests and
Procedures section of this manval. Any test that fails during the
self-test halts the routine, prevents system loading and displays
FAIL opposite the corresponding test,

SELF~-TEST A

{ EPC PASS (Processor Board)

2 BLKSW PASS (Block Switch Board)

I RWFIND PARS (Processor and RBlock Switch)

4 10C PASS (Processor Roard)

5 EMC PASS {(Processor Boaard)

6 BLKSWZ PASS (Block Switch Eoard)

7 PROC EBD PASS (Processor Board?

8 MEMTARLE PASS (Memory Board)

9 HPIB (Peripheral Interface Board)
I40 PASS
INT PASS
DMaA PAGS
10 INIT PASS

10 FLOPPY PAGS (Disc Controller)

Loader

After all hardware svccessfully passes its self-test, the ROM
loader rovtine beqgins loading the Uperating System and any
DROMs configured to load.

Once the Operating System ig loaded, it can be reconfigured to
load the desired DROMs by running the CONFIG program, editing
the DROM list, and reloading the system so that the

change will become effective. The following list briefly
describes the DROMs available. More detail concerning the
capabilites provided by each DROM may be found in the System
Software and BASIC Programming manuals,



~DROM~

EUROPE

PACK

IMAGE

SORT

REPORY

TI0

RIO

TRACE

TRIG

FORMS

EUR74

XDISC

~Daescription-

Determines the sorting order for
alpha characters, The sequence

is determined by which keyboard

is loaded at system turn—on,

Provides a convenlient medns of trans-—
ferring string and numeric data to and
from a string variable.

Provides a data base mannagement system
for the HP 250, IMAGE/25%0 is modelad
after IMAGE/3000,

Adds a collection of BASIC
statements and functions to facilitate

retrieving information from an
IMAGE/250 data base.

REPORT WRITER/2%0 is a collection of
statements and functions which aid the
programmer in producing reports.,

Combining this DROM with the

HP 4%420A provides a means to connect
up to five R5-232 asynchronous devices
to the HP 2%0.

Combining this DROM with the HP 454120A
provides a mMmeans to connect up to five
remote consoles to the HP 250,

This DROM is a debug tool used to trace
the logic flow and variable assignments
within a program,

Adds trigometric statements and
functions to the HP 2%0 BASIC
language .

Provides a means to draw a form image
on the display screen and store it in
a file for future use,

This DROM should be loaded when vsing
an HP 9871iA with the Evropean Character
disc,

This DROM is only found on the System

Support disc, and must be loaded to
use the FALIGN program.
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Self-Test and Loader CRT Indications

fsfter the self-test has been completed and the loader either
loads or attempts to load the Operating System, several possible
indicators may appear on the CRT,

~Indication~

Failed part of
Self-Test

Flashing Cursor

(no errors)

Error Message
followed by
Flashing Cursor

Error Message
{(no cursor)

Elank CRT

-Meaning-

-See Dingnostic Tests and Procedures

-Gelf~-Test passed
~Configured DROMs loaded
~System ready for use

~Hardware and at least one full block and
two upper half blocks of memory passed
self-test
~0perating System loanded svccessfully
~There is nt least 32 bytes of memory

for the user and/or additional DR(Ms
~-BASIC Operating System is available but
soMe programs may not execute if a re-
quired DROM is not loaded
~See Codes and Messages

-0perting System did not load
~3¢e Codes and Messages Codes

~8ee Diagnostic Tests and Procedures



Configuration Program

The HP 250 System Configuration Program, CONFIG, is a uvtility
program providing a means to access a collection of programs
which allow the operator to define or check the status of
various functions within the system,

Both the Operating System disc and the System Support disc
contain the CONFIG program. The following list shows the options
nvailable when CONFIG is run.

i DROM list 6 Keyboard edit
2 DROM edit 7 Auto start
3 Peripheral list 8 Memory configuration
4 Peripheral edit ? Remote I/0 configuration
5 Keyboard list i0 S8Bet printer
DROM list: lL.ists all DROMs configured to outo-load and those

which are currently loaded as part of the Operating System,

DROM edit: Allows the operator to select the DROMs that will
aquto=~lond when the Dperating System loads at turn-on.

Peripheral list: List peripheral device, driver, and select code
for devices using the Peripheral Interface Channel.

Peripheral edit: Not currently available, Will allow the
operator to specify non-standard devices to be used on the
Peripheral Channel,

Keyboard list: List the main and auxillary keyboards configured
to avto-load at turn-on and others that are available,

Keyboard edit: Allows the operator to select the main and
auxillary keyboards to auto~loand at system turn—on,

Auto start: Allows a specific statement to automatically be
executed or displayed at turn-on,

Memory configuration: Allows the operator to designate which
memory boards the Operating System will see at turn-on., This
program also allows the operator to assign user memory space to
be used to store acdditional DROMs at turn-on,

Remote I/0 configuration: Allows the operator to define the
device class/type, format, and priority for each of the
asynchronous data communication ports,

Set printer: Allows the user to specify the default output
device for the DROM list, Peripheral 1list, and Keyboard list
routines.



Running the Program

Perform the following steps to run the HP 250 System
Configuration program.

1. Insert an Operating System or System Support disc,

&, Type: RUN "CONFIG" E]

3, Follow program directions.
Aifter all options have been selected and stored vsing the System
Configuration program, the HP 2%0 must be powered down and
then back up for the changes to become effective in the Operating

Syatem., For more details on the CONFIG program, see Appendix C
of the BASIC Programming manval,



System Test

The HP 250 System Test Program, TEST, is a vtility program
providing a means to nccess four test routines used to verify
proper operation of the system hardware and software.

Eoth the Operating System disc and System Support disc contain
the TEST program. The following list shows the tests that are
available,

DISPLAY TEST

PRINTER TEST

MAGS MEMORY TEST

SYSTEM VERIFICATION TEST

DISPLAY TEST: This test displays all character sets and display
enhancements configured to load., Also included is an Alignment
ancd Focus test pattern used for CRT maintenance,

PRINTER TEST: This test checks the selected printer., The
printout should be compared with the original printout made
during system installation,

MASS MEMORY TEST: This is a series of tests to check the
operation of the selected disc drive,

SYSTEM VERIFY: This test checks the Operating System., These
DROMS must be loaded for the test: IMAGE, SORT, FORMS, and
REPORT WRITER,

Running the Program

Perform the following steps to run the Hp 2%0 System Test
program,

"4, Insert an Operating System or System Support disc
2, Type: RUN "TEST" dj

3. Follow program directions.

Additional information on the System Test can be found in the
Systen Operators Guide.
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Installation
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HP Responsibilities

The purchase price of the HP 250
services,
for performing each of the tasks listed,

includes the following customer
The Hewlett—-Packard Customer Engineer

L% responsible

proper

1. Conducting site preparation visit
2, Supervising vncrating and system positioning
3. Inventorying shipmrent against the packing list
4, Inter—connecting system modules
5. Executing turn-on proceduraes
&, Verifying system operation
7. Loading specified software
8, Instructing operator on daily care and
use of system
9. Completing "System Installation Report”



Site Preparation

The purchase price of the HP 250 system includes a site planning
and preparation consultation visit by the Customer Engineer. A
pre—-installation site verification visit is NOT included.

The site planning and preparation visit nids the Customer
Engineer as much as it does the customer, so the following items
should be given careful attention,

1. The receiving and vunpacking aren should be at least ¢
sguare metres becauvse the system is shipped in a large
wooden crate and several smaller cartons.

2. All doors, elevators, and passageways enrovte to the
installation site should be checked to ensure that the
crate has adequate passage,

3. The following physical constraints affect the placement

of the HP 250,

~-A clearance of at least { metre is required in front
and back of the console for servicing,

~The system printer must be within 838 mm (33 in.)

or lesa of the console to nccomodate the standard
length cable.

-A space of 692 mm (27 in.) must be provided behind

the printer stand enslosure to open the rear door.

LA L 2 T 7 20 A 2 e s 2 7 7 0 T 7

PAPER
CATCHER

692 mm
{27.24in)

1

CABLE

PRINTER
SOUNO
ENCLOSURE 7
Im /
{(39.4in) é
7
Figure 2-4: Required Servicing Area
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b,

The ac¢ power outlet to be used with the HP 2%0 system
should be within 2 metres of the console, and must have
a ground connection, (The system power cord is a
three~conductor cord, 3 metres in length,)

The system ac power requirement is 100V, 1200, 220V, or
240V, The line frequency must be S0Hz or &60Hz, + or - 3%,

The customer should be reminded that local laws, codes,
and reqgulations may exist that affect the installation of
his system. It is the customer’s responsibility to check
on these,

Floor coverings for the system installation location
should have a minimum of static discharge., If necessary
anti-static mats or anti-static spray should be used,

arens of high particle contamination should be avoided
when selecting o system installation location.

For the console and optional peripheral equipment, these
component positions are recommended:

[sleleielele]
COC00
0OCO00

R

2631

| —5871)

—_

9871 _

/
~3631 2631

[sluletelelel
[slatelatsle]
K 536000

7906 DISC 2631

Figure 2-2 Recommendad Component Positioning
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System Installation

System Unpacking

i, Check that all
boxes are at the
installation site.

2. Remove the pack-
ing hooks from the
mainframe crate,

3. Remove the top
and sides of the
mainframe.




4, Cut the ship-
ing bands and
remove the accent
pianel,

5. Using the side of
the mainframe
crote 0% o raMp,
slowly roll the
mainframe off the
pallet,

6. Remove the leg
assembly from the
pallet, Set the
palletr aside.




7. Posjition the con-
gsole~top box up~
side down, then
cut the tape and
remove the bottom,
S5et all manuals and
accessories aside
leaving the con-
sole top in the box.

8. Open the CRT box.
Set the copy stand
aside and inspect
the CRT for damage,

?. Unpack any optional peripherals (printers, terminals, disc,

ete.) and check for damage,

10, Check the ucéssories packaged with the console top and
with each peripheral device,

Packaged with console top:

blank disc(initialized)
Operating System disc
on/off keys

SFK overlays

Peripheral Interface
Cable

Documentation Kit

o

2ern
cen
2ea
Sen

iea
iea

45254-10100
452541--43000

71207497

8120-2720
45251-87901



Peripheral devices:

Check the documentation shipped with each peripheral.

System Assembly

1. Remove the shipping
boards from the con-
gnle top.

¢, Attach the console
leg to the top us-
ing four balts.

3. Feed the cable mana-
ger (tube) through
the leg.




4,

5.

6 .

Install the cable
manager locking col-
lars: snap one collar
on the inside of the
tube, pull the tube
tight, snap the other
collar on the outside
and screw the collar
inte place,

Screw in the five
mounting studs on
the console top.

Position the main-
frame next to the
top/leg assembly,




7. Lift the top/leg
assembly and position
it on the malnframe.

8, Slide the console
top back until it is
flush with the main-
frame,

9. Becure the top with
two allen head bolts
then adjust the leg
and tub feet until
the console is level
and stable,

™
i
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40, Install the accent
panel on the main-
frame,

14. Place the CRT in the
center of its track.

12. Secure the CRT retain-
er with two 632
machine screws.,




13,

14,

1%,

Form the CRT cable into a loop and place it behind the
keyboard lower sheet-metal panel. Check that the CRT
traovels the full limit of the console-~top groove.

Remove the mainframe
cable cover by loosen-
ing the four mounting
SCrews,

Connect the CRT and
keyboard cables, and
secure the cables
under the console top.

16, Attach the ground-
wire,
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Component Positioning

The component positions shown in Figure 2-2 have been tested
and are recommended for use,



System Configuration

Memory Board Switches

Each memory board has either one or two Block Select Switches,
The 32k byvte board has one, and the 64k byte has two, These
switches are used to give each 32k byte block of memory an
nddress that is used by the Block Switch Board when addressing
mamory ,

Pl A

The following taoble shows the position of the switches thart
correspond to each particular memory block. See Chapter 3,
Figure 3-24i: Memory Board for picture and location of switches,

,Lmlower black
U=upper block

S 5 5 S IDA DECIMAL 0OCTAL 98 5 9 IDA DECIMAL 0OCTAL
3240 14 BLOCK # BLOCK * 240 44 BEBLOCK % BLOCK %
0000 0 resrvk resruvk 1000 0 L8 L1
0 000 ¢ resruX resrvi 10 00 4 U 8 U 10
O 0041 O L 1 l. 4 100141 O L. ¢ L 44
0 0 4 & U1 U4 10014 1 u 9 U i1
O 040 0 L 2 L2 1040 0 i. 10 L 12
0 4 0 4 U2 uz2 1 04 0 4 U 40 U 12
0 14 0 L 3 l. 3 104 4 0 . 11 L i3
0 0414 4 3 U 3 U 3 1041 1 U 11 U i3
0400 ¢ L 4 L 4 14 00 0 I L 14
0100 4« U 4 U 4 1100 14 u 2 U 14
0 4 04 0 LS LS 114 014 0 L i3 L 45
i 01 4 Uus Us 110141 14 U 13 U is
0 1 10 0 L & L & 114140 0 l. 14 L. 46
0 110 ¢4 U é 6 i 140 14 U 14 U 1é
0 4 141 0 L 7 . 7 11141 0 oo e e o e
0 141414 1% U 7 U 7 1141 1 e —

Xblock 0, vpper and lower is
the self-test and loader ROM

Figure 2-3: Block Select Switch positions

n

~1.4



~The Opernating System requires Blocks & and 2, upper and

lower.

~The User requires Block 16, upper as a minimumd

upper and lower is optional,

Block 16,

~Remote consoles and terminals require an upper Block as a
Mminimum for each device: Upper and lower Hlocks per davice
are optional, Use block numbers 3 thru 1% (octal).

~Block 17 (octal) ie default—-—do not uvuse this block naddress.,

Gelf-test Bwitch

Set the self-test switch to position 0~-3 as required,

~Position— ~Function~-

0 Avto~start with flexible disc

and hard disc self-test

i Avto—-start without flexible
disc or hard disc self-test

2 Avto-start with flexible disc
self-test
3 Auto-start with hard disc

self-test

Operating System

The customer’s Operating System disc should be confiqured to
match the system hardware, The Configuration Program section of
Chapter 4, Operation, explains the uvse of the CONFIG program.

NOTE

The CONFIG program requires a minimum of
28k bytes of user memory to run, It is
possible to confiqure enough of the user
memory for loading additional DROMs that
the CONFIG program will not load., én
ERROR 2, Memory Overflow will occur,

Should this happen, running the MFIG

program will allow the Memory Configuration

to be reconfigured without running CONFIG.



System Operatioen Verification

After all periphernl devices are connected to the HP 2%0 system
and the Operating System loads, a System Operation Verification
shovld be performed. This is accomplished by running the

TEST program and performing edch of the available routines,

The Bystem Test section of Chaper i, Operation, gives
instructions in using the TEST program,

NOTE

The printout of the PRINTER TEST should be
maintained by the customer. This will act
s a standard for comparison with printouts
of PRINTER TEST run during the 1ife of the
system,



Customer Training

Customer training will help prevent unnecessary service calls.
The following sub jects should be discussed with the customer as
the final step of the system installation,
~normal turn—-on indications
~ugse of the following configuration programs
CONFIG
MFIG
RFIG
—-uge of the following test programs
Display Test
Printer Test

Mass Storage Test
System Verify

-proper flexible disc storage and handling techniques
~importance of system back-ups
-who to call for assistance

CE Support Service

5
SE Support Services
FE Support Services

M
i
>
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Disc Drive Installation

The HP 250 system comes standard with one i.2M byte disc drive,
Up to two additional drives may be added to the system, These
procedures cover the installation of a second and third drive
to the base system,

1. Yet the Drive Select Code Switch to position 1 for the
second drive or 2 for the third drive.

2. Instal the AC Power Cable (WS> and the DC Power Cable
(W6), as shown in Chapter 3, Figure 3-2: Condensed Wiring
Diagram, to the AC and DC Power Bus respectively,

3. Push the Disc Drive coaover—door down as far as it will go.
Pull out slightly on the door handle and continuve 1o push
the cover-—door down. This will expose the door—-stop
sheet-matal for the second or third drive,

4., Remove the four (4) screws securing the door-stop
sheet-metal to the Tub Assembly, and remove the door-stop
sheet-metal,

NOTE
Each drive is identified by setting the positon
of the Drive Select Code Switch., The drives
should be numbered sequentially from top to
bottom starting with 0 and ending with 2 if three
drives are used,.

Slide the desired drive(s) inte the openinq'in the Tub
Assembly. Secure the drive(s) te the tub with four (4)
nllen head screws,

6, Connect the AC Power Cable, PC Power Cublg, and Disc
Interconnect Cahle to the drive(s). DHee Lhapt@r 3,
Figqure 3-2: Condensed Wiring Diagram for cabling
information,

7. Test each drive by sequantially ingtalling an Operating

Gystem disc an power down then back up. Check 1.-)-‘.'0.-[- Th:’
dise drive passes self-test and that the Operating Systam
pre 2 Y9 -

Wwill load from each disc drive,
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Memory RBoard Installation

Duve to power limitations on the HP 2%0 power supply, the
maximum number of memory boards, either 32k or 64k, that can be
installed in the card cage is five,

Perform the following steps to add additional memory,

i, Turn the HP 2%0 power OFF.
2., Set the new memory board Rlock Select Switch to an unused
block., 8ee Figure 22-3: Block Select Switch positions.

3., Insert the new memory board into a ¢ard cage slot
designated for memory boards, See Figure 3-3: (Card Cage
Configuration in Chapter 3, Hardware,

4. Insert an Operating System disc and turn the HP 2%0 power
on, Run the CONFIG program and reconfigure the Memory
Configuration for the new memory block number(s),

ra
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Syatem Hardware

The HP 2%0 is an integrated system consisting of a CRT Assembly,
Flexible Disc Drive Unit(s), roll-ovt Card Cage, Power Supply,
optional HP 79i0K Fixed Disk, and option data communication 1/0
ports., These sub-systems are linked together by a network of
internal buses.

Here s a brief functional description of each of the HP 250
system components, A more detailed discussion can be found in
the section pertaining to the particular board or device,

The CRT and SOFTKEYS are part of the CRT Assembly. The CRT
converts three logic level input signals into the required
drive currents to operate the display. The SOFTKEYS are
eight mechanical switches whose functions are program
controlled,

The KEYBOARD is an 8xié6 matrix of inductive switches, No
scanning or decoding of the matrix occurs at KEYEROARD. These
logic operations occcur within the card cage,

The DISC DRIVEs function primarily as a controller for the
mechanical mechanisms of the drive units., Logic operations
occur within the card cage,

The DISC CONTROLLER performs all logical operations required
by the disc drive to perform read/write operations. All
commands to the controller from the processor travel via the
Peripheral Interface Channel,

The HP 7240K is internal to the HP 250 system, and provides
10-megabytes of fixed disk storage space, 11 1§ totally
;ndgpendent of the system except for its connection via the
Peripheral Interface Channel,

The READ/WRITE MEMORY consists of A minimum of 160k-bytesg of
dynamic RAM, expandable to 192k-bytes. 128k-bytes are
resgrved for the operating system with the remainder
aval}uble to the vser., Additional mMemory may be added when
required by certain peripheral devices,

Thg DISELﬁY LOGIC provides video, horizontal, and vertical
dflue signals to the CRT; read/write storage for characters
displayed on the screen; and the interface between the nembry
bus of the processor and the screen refresh read/write
MemMory,

The_PRDCESSDR performs several functions: It generates
timing to refresh dynamic memory, generates MemMory cycie
conp}etlon signal, generates and checks parity information
provides timing and data/address control to ROMs, and ’
controls its own input/output port, ’
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The PERIPHERAL INTERFACE provides the capability for the
system processor, via its I/0 bus, to communicate with
peripherals such as printers and discs, via the peripheral
interface channel, Communications to peripheral devices is
conducted using HP-IB protocol,

The POWER SUPPRLY provides six different regulated voltages,
oene unregulated voltage, and the power on pulse (POP).

The BLOCK SWITCH allows the system to address more than
44k~-words of memory. This additional addressing capability
permits addressing of sixteen 32k—-word memory blocks.

The ASYNCHRONOUS SERIAL INTERFACE provides data communication
capabilites for the HP 250 using RS-232C. Direct, modem, and
20-mA current loop connections are available.

The SYNCHRONOUS SERIAL INTERFACE is not currently available,
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Table 3-1%:

Mother Board (A4) Connector Signals (backplane)

A4J1  Backplane A4J2  Backplane
in]  Signal Pin| Signal Pin] Signal Pin| Signal
1 +7V A +7V 1 +12V A +12V
2 Gnd B Gnd 2 -12v B -12v
3 Gnd C Gnd 3 Gnd C Gnd
4 DA 9 | D DA 8 4 TRH D Sp
5 IDA 11 E DA 19 5 S1 E TRL
6 DA 13 F IDA 12 6 DMAR F S2
7 DA 15 | H T0A 14 7 S3 H FLG
8 DA 6 | J DA 7 8 STS J HLT
9 DA 4 K DA 5 9 BYTE K BL
10 A 2 |L DA 3 10 RFC L RFS
11 A P | M DA 1] 11 T M SOB
12 IDA 6 | N DA 7 12 WRIT N PA2
13 100 4 P 10D 5 13 PSB P PAD
14 100 2 |R 00 3 14 PAT R T0SB
15 00 9 |S 00 1 15 STMR S RAL
16 00 14 | T 100 15 16 DouT T 1C2
17 0D 12 | U 100 13 17 ICT u gotT
18 00 19 |V 00 11 18 PBL v PBU
19 10D 8 [ W 100 9 19 PA3 W INT
20 SYNC X BG 20 |not used X | not used
21 MEB Y SMC 21 BST Y POP
22 STM Z | not used 22 Gnd Z Gnd
23 Gnd AA Gnd 23 Gnd AA Gnd
24 -5V BB -5V 24 +5V BB +5V
25 +12V cC +12V 25 +5V cC +5V

B A4J1 A4J3

4 ‘ Y

T T

I

A4J? \A4J4



A4J1

e

LI 1111

B ——

A4J? AdJ4
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CRT Roard, Al

The CRT EBoard converts its three logic level input signals into
the required drive currents to operate the CRT. The input
slignals are Video, Vertical Drive, and Horizontal Drive,

VIDEQ-~-unblanks (turns on) the beam VERTICAL DRIVE-—amplifies
and provides a staircase ramp to
the yoke
HORIZONTAL DRIVE~-is used for two functions: It is amplified
to drive the beam horizontally {(sweep), and
is vsed as an input to the high voltage
(anode) qQenerator.

The VIDEQ signal is input to a differential amplifier whose gain
is controlled by the Intensity Contrel., The signal then goes
through an emitter follower to provide the unblanking signal to
the CRT cathode,

The VERTICAL DRIVE signal is input to a0 staircase ramp generator,
the gain of which is controlled by the Height Adjustment. The
output of the ramp generatoer then goes through a vertical drive
amplifier whose gain is controlled by the Vertical Centering
Adjustment., The output of the amplifier then drives the vertical
drive windings of the yoke.

The HORIZONTAL DRIVE signal goes through a compensation network
to prevent the display from drifting off the screen. The
resultant delayed signal is output ta the horizontal drive
windings of the yoke, and to the flyback transformer, The high
voltage secondary of the transformer is run through a tripler to
achieve the 15%KV anode voltage, Lower voltage tap outputs are
rectified and variably controlled to drive the intensity limit
and focus grids of the CRT. A —-4%5 volt tap is used to drive
Gridi, and a +30 volt tap generates an internnl supply voltage
for the video amplifier.
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Table 3-3:

CRT BKoard (A1) Connector Signals

A1d1 A1J2
Video Input Brightness Control
(Pinl Signal Pin| Signal
1 Video 1 |Brightness
2 not used
3 [Brightness
A1J4 A1d5
Vert/Horiz Inputs Yoke Qutputs
Pin{ = Signal Pin] Signal
1 not used 1 | VYoke (5)
2 VDR 2 | Gnd (9)
3 not used 3 | VYoke (6)
4 not used 4 | VYoke (3)
5 HOR 5 | HYoke (9)
6 not used
7 | HYoke (4)

A1J3

Power Input

Pin! Signal

1 | VReg

2 not used
3 | VSense

4 not used
5 not used
6 | Gnd

7 | Gnd

8 | -12VDC

9 | +12VDC
10 | +5 VDC




- N aMe

Width
Ad justment
(1,2

Height
Ad justment
()

Vertical
Centering
Ad justment
(i)

Cutof+f
Ad justment

Focus
Ad justment
(4

(iJAdjustments should be mode

Chart 3-4%:

-Description~

Used to ad just the
BO-character width
to Fill the display
area,

Used to adjust the
24-column height to
fill the display area.

Used to vertically
center the 80 x 24
character display,

Ugsed to limit the
brightness Lntensity
50 that retrace lines
are not visable at
maximum brightness,

Used to adjust the
focus for a clear
sharp display.

CRT Roard Controls

-Ad justment Procedure-

e vbs ean amte $40s Fean 0ot seet eeee bers ABe Gen Sels Sems et S0er GMM1 GAbu mens FER sass G004 Sa0s Sute Shes SO01 teme

Rotate the width adjust-
ment until the ALIGN
& FOCUS pattern fills
the screen horizontally,

The vertical centering

ad justment should be made
before the height adjust-
ment., Rotate the height
adjustment control until
the ALIGN A FOCUS pattern
fille the screen vertical-
1y,

Rotate the vertical cen-
tering adjustment until
the top of the ALIGN

% FOCUS pattern is at the
top of the display area,

This adjustment must be
made on a cold CRT. Turn
the brightness control to
maximum intensity and ad-
Just the cutoff control
until the retrace lines
just disappear,

The focus adjustment
should be made after all
other CRT adjustments have
been made. Rotate the
focus adjustment until the
FOCUS & ALIGN pattern is
clear and sharp.

with the ALIGN & FOCUS pattern

displayed on the CRT, Run the DISPLY program to get the

pattern,

(Z)The horizontal position should be adjusted prior to setting

the display width, See the Chart

Controls.

3-13
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~Name -

Wi

Wa

W3

Chart 3-2: CRT

-Description~

Normally disconnected--see explanation for W3

Roard Jumpers

Must always be cennected—-—-use high voltage wire,
HP part number 84%0-0438

Normally connected
properly, try any

~=1f cutoft cannoet be
one of four possible

combinations of jumpers Wi and W3 until

can be adjusted,.
number 8i%0-013%

Use high voltage wire,

odjusted

cutoff

HP

par-t



Processor Board, A%

The Processor Board controls and buffers signals to and from the

NMOG-11 Microprocessor, the heart of the system. The
microprocessor is o hybrid device consisting of three chips:
{Rinary Processor Chip), EMC (Extended Math Chip), and I0C
(Input/0Output Control Chip),

The BPC controls most of the processor timing, and decode

and executes most of the HP 250 system instruction set.,

The EMC performs the high accuracy and complicated math
functions.

The I0C handles all I/0 processing including DMA,

EPC

The Self Test and System Loader ROMs are located on the Processor
Board, A POP {(power on pulse) signal sets the processor to the
beginning address of the Self Test rouvtine which if successful,

passes control to the System Loader and in turn the system
s0ftware.

The Processor Board alsoe generates memory cycle and refresh
timeling, parity generation and checking, and system control
signals,
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AND GROUNDS
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Figure 3-6: Hybrid Processor Block Diagram
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Chart 3-3:

-Name —

Test

Indicator

POP
Swltch

Thumbwheel
Test Select
Switch

~Description—-

e aee eons oebe ovan G014 rrat ekt sess mims HinS Berm eew ame Pss Sim sins aben ters d00e

Is o 7-segment LED
Wwith decimal point,
The decimal point,
when lit, indicates
the presence of +12V,
Any segment lit in-
dicates the presence
of +5V.,  The number
displayed by the LED
indicates the last
self-test that was
passed. See Card-
Cage Board Build-up
procedures in Chapter
5 +for LED test num-
bher information.

This switch initial-
i1zes all system cir-
culits and initiates
gelf-test and loader
rovtines,

This is a0 ié-position
rotary switch used to

select the desired ROM
self-test to be initi-
ated at turn~-on or Wwith

the POP switch., Notvt
all switch positions

are available for use.,

Processor Board Controls and Indicators

~Ad justment Procedure-

fnonea

none

See Chapter % for details
on the tests available
for ench switch position,



Display Logic Roard, é&é

The Display Logic Boeard has threae primary functions. They are:

To provide video, horizontal, and vertical drive signals to
the CRT analog electronics,

To praovide read/write storage for characters displaved on the
screen 50 that screen refresh is automatically provided.,

To provide an interface between the memory bus of the
processor and the screen refresh read/write memory,

The basic timing for the board is derived from a 23,690 Mhz
crystal clock, the duty cycle of which is 60%X. The clock is
divided down mMmany times to provide the necessdary timing,

The sequential address counter serves the function of
incrementing through the screen refresh memory locations at the

proper time. This counter is enabled during the 80 character
sweep of the display, and disabled during the 37 character
retrace time, During normaol refresh operation, the ocutput of the

sequential address counter passes through multiplexers before
going to the even and odd RAMs,

The RAMs are addressed, then they are enabled by the chip select
signal, The output multiplexer alternately looks at the odd and
even RAMs at the appropriate time. The output multiplexer also
retimes the multiplexed output data with the character clock.

The accessed data from RAM is then converted to character forms
by addressing character ROMs, Each ROM contains 128 character
forms, and the board can hold up to four ROMs. The parallel
output of the ROMs is converted to serial data and then goes
through the video enhancement logic. The resulting video signal
input to the 7% ohm line driver, and then output as the video
“ignal to the CRT Board,

Address decoding circults continually monitor the IDA bus and the
Elock Switch bus., When address 74000 through 77777 occur for
block @, the address and data are stored in the one word
registers. Write timing logic th then determines the appropriote
time to write iLnto the screen refresh RAM. The time tao wWrite
into the even RAM is when the odd RAM is being read and the time
t0o write into the odd RAM is when the even RAM is bheing read.
This prevents the screen display from being disturbed during the
time the refresh RAM is being uvpdated.

3-29
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Table 3-%: Display Logic Board Connector Signals
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Chart 3-4; Display Logic

~Name -

e cete avbe s o bonr oo stus mse sose

-Description—

Herizontal
Positioning
Ad justment

Used to horizontally
center the 80x24
character display

(1)YAd justments should be made with
displayed on the CRT. Run
the pattern.

324

Board Controls

—-Ad justment Procedure—

ahm e on covs Soes ueu bese w036 bhey SAme Ress 4086 mabe SHAS s Mo fase FOeS mee svm dsar ehee Ses oves Seee sheb

Rotate the Horizontal
Pogsitioning Adjustment
until the ALIGN & FOCUS
pattern is centered left
and right on the display.
I+f the pattern iLs too
wide, see the Width

ad justment procedures

in Chart 3-1: CRT Board
Controls, (i)

the ALIGN & FOCUS pattern

the DISPLY program to display



Peripheral Interface Board, A7

The Peripheral Interface Board uses a Processor-to—-HPIB Interface
Chip (PHI)>. The PHI chip is responsible for driving the
Peripheral Interface Channel control lines in a manner consistant
with HP-IR protocol. The processor is therefore not burdened
with details such ns handshake timing. The remaining hardware on
the interface board provides the processor with a means of
accessing the PHI chip’s registers for data transfer, Data
transfer via programmed 1I/0 or DMA is permitted as well as
interrupt capabilities.

The processor initiates data transfers to or from the PHI’s
registers vin the Instruction Latch/Decoder on the interface
board, Information stored in the instruction latch indicates
which register the processor wants to access, whether 1 read or a
write is desired, and whether the transfer is to be done via DMA.

The PHI register data passes through the Data Latch., During DMA,
a first-in/first~-out (FIFQ) buffer is switched in between the
Data Latch and the PHI chip: It helps to synchronize data flow,
During programmed 1/0, data passes directly between the Data
l.atch and the PHI chip.

Once an instruction has been received by the interface, the data
transfer is controlled by the PHI Access Control (ASM). During
DMA transfers, a second ASM called the Byte-Packing Control is

also used, The RByte-Packing Control is responsible for data
transfer between the FIFO and the Data Latch, and between the
Data Latch and the processor. Data transfer between the FIFO and

the PHI chip is handled by the PHI Access Control,

The Fullness Counter keeps track of the FIF0’s status and informs
the two state machines., The counter as well as the state
machines are driven by a clock internal to the Peripheral
Interface Roard,

The Bus Cycle Logic decodes the interface’s peripheral address
and determines whether a given I/0 bus cycle accesses the
Ingtruction Latch/Decoder or the Data Latch.

The Interrupt Request logic accepts a request for interrupt from
the PHI chip or the Byte-Packing Control. The request is then
set to the IOC through the I/0 bus of the processor,

The DMA Request Logic, driven by the Ryte-Packing Control and the
Fullness Counter, drives the I/0 bus DMA request line.
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Table 3-4: Peripheral Interface Board Connector Signals
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Chart 3-%: Peripheral Interface Board Test Points

~Name -~ ~Description-
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+% +%5 volts) gpec: +5, + or -~ 374
range:  4,.85Y  to 5.4%V

+i2 +12 volts; spec: +i2, + or - S%
range: 11,64V 1o 12,36V

(2 common (ground)
GND caommon (ground)
R Delay Stablization (no longer used)

HSE/PUE not used
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Keyboard Logic and Matrix Board, A8 and AY

The Keyboeard Legic Roard, Keyboard Matrix Board, Soft-Key
Assembly, and associated cables form the HP 250 Keyboard
subsyatem., The subsystem communicates Wwith the main system vin
the 1/0 bus of the system processor, The keyboard is low-level
interrupt device and has peripheral address 6 (PA6).,

The Keyboard subsystem provides three major functions to the HP
d50 system, These functions are desceribed in the following
paragraphs,

i. Detect when any of the main kKeyboard keys or softkeys
have been press, encode the key information, interrupt
the main system processor (via the I/0 buss), and present
the keycode(s) to the processer on the I/0 bus when
ingtructed to do so by the processor,

2. Serve ns o byffer between the typist and the main system
processor., This i1s accomplished through the use of a &4
charactter FIFO buffer,

3. & user-alert bell circuit is incorpoerated on the keyboard
for the purpose of allowing the main system processor to
alert the operator of o particvlar condition defined by
software, This iIs accomplished with the implementation
of a "heeper" circuit which emits o 100 ms, 700Hz avdio
tone burst under command of the system processor,
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Keyboard Logic Roard Connector Signals
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Table 3-8: Keyboard Matrix Board Connector Signals

A9J1 Keyboard lLogic Board
Pin| Signal

1 -12V
2 Gnd

3 Gnd
4 +5Y

5 +5Y

6 A7

7 SRO
8 A6

9 A5
10 SRIN
11 03
12 (1]
13 A2
14 A3
15 AdQ2
16 Gnd
17 A4gT
18 Al
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Disc Controller Board, ALQ

The Disc Controeller Roard circuits provide an interface between
the Peripheral Interface (HP-IB) and up to three 1.2 Mbyte
drives., Commands are accepted from the interface chonnel and
interpreted to provide the proper operating sequences for the
selected disc drive., This includes providing control and timing
signals, sending data to the disc drive, receiving data from the
disc drive, and handling all input/output communications,

The controller can be broken down in fight major sections. Thay
are the Peripheral Interfoce , processor, multiplexer, control
logic, write encoder, and 1/0,

NOTE

The Soft Logic Processor of the controller com—
municates with the System Processor via the
Peripheral Interface Channel, und only requires
DC power and the POP signal from the mother board.
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Table 3-9: Disc Controller Board Connector Signals
A1PP1 Backplane A1pP2 Backplane ATOJ1 Test Jack
Pin| Signal [Pin| Signal Pin_Signal |Pin| Signal Pin Signal Pin| Signal
1 A 1 +12v | A | +12v 1 Gnd A | CWRITE
2 B 2 B 2 CFETCH | B | CPON
3 C 3 C 3 CINT C { CIAK
4 D 4 D 4 D | CGNI
5 E 5 E 5 CIOGO | E | CIOEWD
6 F 6 F 6 CMGO F | CMEND
7 H 7 H 7 Gnd H | CIDLE
8 J 8 J 8 CAl4 J | CA15
9 K 9 K 9 CAI2 K | CAT13
10 L 10 L 10 CA1p L | CA1l
n M 1 M 11 CA8 M | CA9
12 N 12 N 12 CA6 N | CA7
13 p 13 p 13 CA4 P | CAS5
14 R 14 R 14 CA2 R | CA3
15 S 15 S 15 CAp S | CAl
1 T 16 T 16 Gnd T | Gnd
17 u 17 u 17 CD1 u | cop
18 v 18 v 18 CD3 v | D2
19 W 19 W 19 CD5 W | CD4
20 X 20 X 20 CD7 X | CD6
21 Y 21 Y | POP 21 CD9 Y | CD8
22 Z 22 Gnd Z | Gnd 22 CDT1 Z | CDIp
23 AA 23 Gnd |AA | Gnd 23 (D13 |AA | CD12
24 | -5V BB {-5V 24 45V BB | +5V 24 CD15 |BB | CD14
25 | +12v cC |+12v 25 45V lcC | +5V 25 CLK250 lcC | Gnd
A10J2 Peripheral Interface Bd A10J3 Disc Drive Board
Pin| Signal Pin]| Signal Pin| Signal Pin{ Signal
1 Gnd 18 EOT 1 LWPRT A POP
2 19|  Gnd 2 HREDY B LTRKP
3 Gnd 20| DIO8 3 LSPIN c
4 ATN 21 Gnd 4 LINDX D HRSRIN
5 Gnd 22 D107 5 LDRLK E
6 SRQ 23|  Gnd 6 STPHA F LSTEN
7 Gnd 24| DI06 7 LWRITON | H
8 NDAC 25 Gnd 8 STPHB J LDSLY
9 Gnd 26 D105 9 HHEDT K
10 NRFD 27 Gnd 10 LLDCT L HDSL?
11 Gnd 28 DI04 11 HDSLT M
12 IFC 29 Gnd 12 HDSLP N PONR
13 Gnd 30 DIO3 13 p
14 REN 31 Gnd 14 R
15 Gnd 32| DI02 15 HDATA S LDATA
16 DAV 33 Gnd
17 1 ond 34| IO 339




Chart 3-6: Disc Controller Board Test Points and Jumpers

~Name - -Description-
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LOOP The two LOOP pins are tied together 10 repent
portions of the Disc Controller Self-Tesgt,
See Disc Controller Self~Test in Chapter %,

G Common (ground)

+i2 +12 volts: Spec= +12, + or - 3%
Range= 141.64V +to 412,36V

+5 +5 volts: Spec= +%, + or - 3%
Range= 4,8%Y to 5.1%V



Chart 3-7: Disc Controller Roard Controls and Indicators

~Name - ~Description- ~Ad justment Procedure-
TS Switch Self-Test Switch See Disc Controller S[elf-
vsed to initiate Test in Chapter %,

all Disc Control-
ler self-test
routines,

WRITE Used to enter See Disc Controlier Self-
Switch specinl sub- Test in Chapter 9,

rouvtines to be
performed in
addition to the
normal self-test,

HSelf~Test When this LED is
Indicatoer is lit, the disc

controller and
drive are beling
controlled by the
Controller Self-
Test rovtine,

The LED should be
off anytime the
disc and control-
ler are on-line. -

Test-Code This is a four bit See Disc Controller Self-

Indicator code (LSR on top) Test in Chapter S for
which when com- more details on the in-
combined with the dicator and the codes.

Self-Teat Indi-
cator shows the
astatus of the
self-test routine,
Power Supply Board, ALl
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Power Supply Roard, Aflfl

The outputs of the HP 250 Power Supply consist of six different
regulated supplies, one unregulated supply, and a power-on-pulse
(POPY, These outputs and their specifictions are given in

Chart 3-8: Fower Supply Roard Test-Points.

The power supply has several protection features to prevent
damiage to itself or to its load in case of favwlty operation op
Incorrect electrical connections. Current limit protection is
provided for all regulated supplies., QOvervoltage and reverse
polarity protection are provided on all but the VREG supply. All
negative supplies and the +7V supply are provided thermal
protection by shutting down i in case of overheating,

Another feature for the protection of the load is an auvtomatic
shutdown of the positive regqulaters whenever the -%V supply rises
above about -3V, This protects any MOS clrcuits which use -%V as
a1 back-bias supply.

NOTE

If the power supply shuts itself off, it will
remain off until the power is turned off and
then on again,

A 10k ohm resistor is connected between each test point and
the circult board edge connector. This provides protection
against inadvertant shorts triggering any of the protection
circuits while probing,

There are three small support circuits on the power supply which
provide an auxillary supply, a 23 khz clock, and a +5.4 volt
reference,

The auxillary supply is a +9,3 volt supply vsed to supplying
power to the oscillater and the reference,

The clock circuit consists of o square wave oscillator, an
integrator for converting to a triangle wave, and an inverter for
generating an inverted phase of the cleck.
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Table 3-10: Power Supply Board Connector Signals

11P1 Backplane A11P2 Backplane A1131 - CRT and PWR XFMR
Pin| Signal Pin| Signal Pin] Signal Pin| Signal Pin| Signal Pin] Signal
' AT y o D e A Josunc
2 B 2 B 2 B
3 ¢ 3 ¢ 3 ]24VAC ¢ 324VAC
4 D 4 +12V D +12V 4 D
5 +5Y E +5V 5 E 5 18VAC E 18VAC
6 F 6 F 6 18VAC F 18VAC
7 H 7 <J H <’J 7 H
8 J 8 J 8 46VAC J 46VAC
9 K 9 j—SV K j-sv 9 K
10 L 10 L 10 46VAC L 46VAC
11 M 11 ‘W M TS 11 M
12 | N 12 N 12 | VREG N | VREG
13 P | pop 13 p 13 p
14 R T 14 R 14 VSENSE R VSENSE
15 S 15 S 15 S
16 T 16 T 16 -12V T -12v
7 1 | g U g 17 | 6nd Ul leng 17 1 412y U o+t2v
18 v 18 v 18 +5V v +5V
19 W 19 W 19 Gnd W Gnd
20 X 20 X 20 X
21 Y 21 Y 21 Y
22 (< 7 & 22 | 7 | 22 z
23 AA 23 e, AA < 23 AA
24 -12v BB j-mv 24 7V BB +7V 24 BB
25 cC 5 [« cC_ e
A11J2 DC Power Bus (#) - wire color using resistor
Pin| Signal Pin| Signal color code
1 +5V(3) 6 Gnd(0)
2 Gnd{0) 7 +5V(3) * A11J1 ac pin are connected to

their complement. For example:
3 *28v(2) 8 Gnd(0) pin 8 is connected to pin J and
4 +5V(3) 9 -5v(6) pins 1 & 2 are connected to A & B
5 Gnd (0)




. Chart 3-8:  Power Supply Board Test-Points

~Name -~ ~-Description-
TP 4 GND: common (ground)
TR2 +12V:  +42 volts; spec= +12, + or ~ 3%
range= 11,64V to 12,36V
Th3 -5V -5 volts; spec= -5, + or - S7%
range= -4,7%Y to ~-%5,2%V
TP 4 VSENSE: represents a current source to the Width
ad justment on the CRT Roard, Depending

on the setting of the width adjustment,
the voltage at TP4 will be between ~12V

and ~28V,
TPS +24V:  this is o +24 volt unregulated supply.
TP& VREG: -2&6 volts to —-40 voltsy depends on the

position of the CRT Roard Width Adjustment

TP?7 ~12V: 42 volts;, spec= —i2, + or - S%
range= 11,4V to ~12,6V

TR3 +72VU:  +7 volts; spce=  +7, + or - 5%
range= &,6%V to 7.3%V

™Pe +5V: +5 volts; spec= +%, + or -~ 3I%
range= 4.,8%Y to %.1i%V
TP4LO0 POP: a negative pulse which occurs at power-up

and when the POP Switch on the Processor
Board is pressed,
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Memory Board, AL3 and A23

The &4 kbyte Memory Roard is separated into two i6 kbyte memory
blocks, (The 32 kbyte Memory Board is a single block.) The board
can be uvsed to select two separate and distinct {6 kbyte memory
blocks by vsing the Memory Roard Block Select Switches located

on the board. The 64 kbyte bhoard has two switches and the 16
kbyte board has one, See System Configuration in Chapter 2 for
details in setting the Block Select Switches,

The Memory Board responds to the two address selected by the
switches, and performs either a read or g write cycle as directed
by the processor control signals, The Memory RBoard also has

the timing to refresh all of the memory chips on the board every
1.7 ms,
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Table 3-44:

Memory Board (AL3 and A23) Connector Signals

A13P1/A23P1 Backplane

Pin| Signal Pin] Signal
1 A

2 Gnd B Gnd

3 Gnd C Gnd

4 | TDAT4 D | IDATS
5 | IDAT2 E | TDAT3
6 | TIDATD F | IDATT
7 | T1DA8 H | IDA9
8 | IDAG J | TDA7
9 | IDA4 K { TIDAS
10 | 1DAZ L | TIDA3
11 | 1DAP M [ TIDAT
12 N

13 P

14 R

15 S

16 T

17 u

18 v

19 W

20 X

21 MEB Y

22 | STM Z

23| Gnd AA | Gnd
24 | -5V BB | -5V
25 | +12v ccC| +12v

A13P2/A23P2 Backplane

Pin] Signal Pin | Signal
1| +12v A | +12v
2 B
3 Gnd C Gnd
4 D SP
5 1 ST E
6 F | s2
71 S3 H
8 J
9 | BYTE K | BL

10 | RFC L | RFS

11 g1 M | SOB

12 | WRT N

13 | PSB P

14 R

15 | STMR S | RAL

16 T

17 u{ g

18 | PBL vV { PBU

19 W

20 X

21 Y

22 | Gnd Z | Gnd

23 Gnd AA Gnd

24 | +5V BB | +5V

25| 45V cC | +5V




EBlock Switch PRoard, Ai4

The major purpose of the Rlock Switch RBooard is to allow the
system to address more than 64 kwords of memory., The block
switch can address a maximum of sixteen 32k memory boards;
however, in actual operation this is not practical due to a
physical limitation on the number of slots in the card-cage and
power supply current limitations,

The Elock Switch Board contains its own instruction decoder to
route, fetch, execute, and DMA information to the proper memory
block., It olso has registers that allow protection of two 64
kbyte boards for Operating System vse. An interrupt is generated
if this area is violated,
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Figure 3-22: Hlock Switch Board Block Diagram
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Table 3-12:

Block Switch Board (AL4) Connector Signals

A14P1 Backplane
Pin| Signal Piq Signal
1 A
2 Gnd B Gnd
3 Gnd C Gnd
4 D
5 | IDAIT E | IDAIP
6 | IDAI3 F | IDA12
7 | TDATA H | TDAT4
8 J
9 | TIDA4 Kk | IDAS
10 | 1DA2 L | TDA3
11 | IDAp M | TDAT
12 N
13 P
14 | TDA2 R | 10D3
15 | T0Dp S | TOD1
16 T
17 U
18 v
19 W
20 | SYNC X | BG
21 Y SMC
22 Z
23 AA
24 BB
25 cC

AT4P2  Backplane

Pin| Signal P Signal
1 A

2 B

3 | Gnd ¢ | 6Gnd
4 | TRH D

5 | ST E

6 F | s2
7 | S3 H

8 J

9 K

10 L

11 M | SOB
12 | WRIT N | PAZ
13 p PAD
14 | PAT R | TOSB
15 | STMR S | RAL
16 | DOUT T | 1IC2
17 | 1ICT U

18 v

19 | PA3 W | INT
20 X

21 BST Yy | POP
22 Gnd Z Gnd
23 Gnd AA Gnd
24 | +5V BB | +5V
25 | +5V CC_| +5V




Disc Drive Roard, A2%

The following paragraphs explain functional areas of the Disc
Drive board as shown in Figure 3-24: Disc Drive Board Block
Diagram,

The Stepper Motor drive consists of four drivers controlled by
STPHA and STPHE from the Controller Board, The controller is
responsible to ensure that data is net read or written while the
stepper motor is moving the heads.

The Drive Select clircuit decodes HDSLL, HDSLZ, and LDSLV by uvsing
the position of the Drive Select Switch to determine when the
drive is 1o he activated.

The Control Register Decoder decodes the input signals to the
stepper motor and holds these signals until a change is received.

The Read/Write select determines when the drive is to perform a
read or write operation,

The Drive Ready Detector circuits combines RSPIN from the
controller, signals from the Control Register Decoder, and the
Status Detector and uses them to control the IN USE and READY
lights., It also outputs a REDY signal to the controller.

The Status Detector determines when the write protect, track 0
detect, and index pulse signals are active., This information is
then fed to the controller,

The Head Select Circuvit determines whether head 0 or head 1 is to
be accessed.

The Erase Current Source provides a DC current to the erase heads
when WRITE is selected. The erase heads then erase a path on
anch side of the write area. This ensures that during READ,
there will be no stray signals outside the track thereby
improving the signal-to-noise ratio.

The Line Driver and Receiver acts as an interface between the
controller and the raend and write sections.

The Write Current Source provides the required current to the
heads during a WRITE operation. The head selected to write
L4 the only one which will draw current from the source,

The Read Amplifier ond Shaper takes the low-level signal from the

heads and converts it to o digital signal before sending it to
the Line Driver.
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Figure 3-25: Disc Drive Board, A25
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Table 3-43: Disc Drive Board Connector Signals

A25J17 Read/Write Heads A25J2 Drive Rdy/Invse Lamps A25J3 Qisc Signa]lDistrjbution
Pin] Signal __ [Pin] Signal Pin] Signal _ [Pin]| Signai | (oinl sSignal _ {Fin] signal
1 5 1 [ s 5 | INUSE ! A
2| | R 6 | |R/W 2 | TREADY 2 B
3 p 7 1 3| sy 31 45V C| TRK P LMP
4 8 1 4 45V D [WRT PROT LMP
5|  +5v E | INDEX LMP
6 | DOOR OPEN F| Gnd
7 | DOOR CLOSE | H
A25J4 Head Stepper Motor A25J5 DC Power Bus
Pin] Signal Pin] Signal Pin] Signal Pin] Signal 81 J
1] sm8 51 sma 1| 6ond 51 -5 9 | DOOR LOCK | K +24V
5 > | and 6 | +2ay 10| TRK @ DET L] +5v
3] sma 3| 45y 71 [WRT PROT DET | M| +5V
L4 | s 1 12 {INDEX A DET | N | +5v
SMA-Stepper Motor A 13 |INDEX 7 DET P
SMB-Stepper Motor B 14 R
15] SMAR S| SMAR
16| SMBR T| SMBR
17 [HEAD LOAD Ul +24v
A25J6 Disc Controller Board A25J7 Disc Interconnect Ribbon
in] Signal [Pin| Signal [Pin{ Signal Pin] Signal [Pin] Signal TPin] Signal
1 18 | LLDCT |34 | HDSLI 1] * 18 | STPHB 34 | LWRPT
2 | HHEDI 19 ﬁ 35 | HDSLP 2| HosLp  l19 35 ,
31 LSy |20 36 3 20 | STPHA 36 | HREDY |
4 | STPHB |21 37 4 | HDSLI 21 37
5 | HPOR 22 38 | HDATA 5 22 | LDRLK 38 | HDATA
6 | HRSPIN |23 39 | LDATA 6 23 39
7 | STPHA |24 40 4 7 24 | HHED1 40 | LDATA
8 | LSTEN |25 41 8 | LDSLV |25 4
9 | LDRLK |26 ||Gnd 42 3 26 | HPOR 42 | HTPDET
10 | LWRITON |27 43 10 | LLDCT |27 43
1 28 44 11 28 | LINDX 44 | +5v
12 1 LSPIN |29 45 |16nd 12 | LSTEN |29 45
13 | HREDY |30 46 13 30 | LSPIN 46 | +5V
14 | LTRKA |31 47 14 | HRSPIN {31 47
15 | LWRPT {32 48 15 32 | LTRKP 48 | HPON
T6 | LINDX |33 ¢ 49 16 | LWRITON | 33 49
17 | HPON 50 17 50

* 0dd #'s are Gnd
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Chart 3-9: Disc Drive Controls

-Description~ ~Ad justment Procedure-
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Used to give each noene
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specific address
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when using the

MAGS STORAGE IS

(MSI) statement.

Information concerning the use of Disc Controller Test-Points may
be found in Chapter %, Disc Drive Tests and Alignments,
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Parity Error—--Data Decoding

Two types of parity error may occur, The program execution
parity error, ERROR 1010, is recoverable and will be discussed
in this section; the system crash parity error, SYSTEM ERROR P,
ils not recoverable and will be discussed in the System
Crash--Data Decoding section of this chapter,

Error Message

Bhould a recoverable parity error occur during program execution,
the following message will appear on the CRT display:

PARITY {word 1> <(word 2>
ERROR 1040

word i-—is 0 six digit octal number identifying the memory
location at which the parity error occured,

word 2--is 1 six digit octal number identifying the
execution address at which the interrupt occured,

Error Message Decoding

After converting the first error word to binary, Figure 4-1:
Parity Error Decoding shows how to decode the error message,
Decoding this word allows you to determine which 32k byte memory
block caused the parity error, See Chapter %, Tests and
Procedures to isolate the memory down te the IC level,

The second word in the error message is the octal program
execution address when the parity error occured,



RIT---1% 414 43 412 4114 10 ¢ 8 7 & S 4 3
CODE-~ U L - - - - - - - - - 8§38
~Rit 44 and 15 identify memory word byte

If bit 45=1, error is in upper byte
If bit 44=1, error is in lower byte

-Bits S thru 13 are not significant.

~Rits 4 thru 4 give the memory block address were
error occurred,

=Bit 0 identifies whether error is in an upper
or lower memory block,

If bit 0=4, error is in an upper block

If bit 0=0, error is in a lower block.

Figure 4-1: Parity Error Decoding

Error Recovery

Parity errors identified by the ERROR 1040 message are
recoverable. To recover from such an error, execute the
CONTINUE or CONT command.
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Yystem Crash--Data Decoding

There are four system error types!: G, General System Error;
M, Memory Protect; I, Illegal Interrupt; and P, Memory Parity
Error. The General System Error and Memory Protect Error are
vsually associated with or cavsed by software, and the Illegal
Interrupt and Memory Parity Error with harduare,

Each of the system errors is considered fatal and will therefore
resuylt in a system failure or crash, When a system crash occurs,
the error type and system information will appear on the display
in the form of a table,

Hystem Crash Message

Two samples of system crash messades appear in Figure 4-2:

System Crash-sample message, Note that the SYSTEM ERROR P
message has two more lines of data than the SYSTEM ERROR G. The
two additional lines are located above the blank line and contain
parity error information as explained in the Parity Error—-Data
Decoding section,

SYSTEM ERROR P SYSTEM ERROR C
000000 000000
000000 ocoo000
107%47 107%47
177553 1775%3
i40002 i40002
pgooo0n2 noooo2
176226 176226
00001% 000015
goooo2 poooo2
ooooo02 0ogooa
pooo22 pooo22
143225
047361 62027

161734
162027 044202
161732 044420
044202 043272
0444120 042773
043272
042773

Figure 4-2: System Crash--sample message



Crash Message Decoding

The octal numbers displayed after a system crash are identified
in Figure 4-3: System Crash Decoding. Note that the parity
information is only included in the displayed message when SYSTEM
ERROR P occurs,

SYSTEM ERROR X identifies the type error
XXXXXX contents of accumulator A
XXXXXX contents of accumulator R
XXXXXX contents of stack pointer
XXXXXX contents of stack pointer
XXXXXX DMA peripheral address
XXXXXX contents of PA register
XXXXXX contents of return stack pointer
XXXXXX contents of register R32
XXXXXX contents of register R34
XXXXXX contents of register R35
XXXXXX current program line number
XXX XXX word i, parity error memory location
XXXXXX word 2, execution address of

interrupt

XXXXXX remaining numbers are the contents
XXXXXX of the return stack

XXXXXX

XXXXXX

XXXXXX

XXXXXX

XG—-—-General System Error(software)
M—-~Memory Frotect Error(software)
I--I1llegal Interrupt Error(hardware)
P—-Memory Parity Error(hardware)

Figure 4-3: System Crash Decoding

Crosh Recovery

A system crash is a4 non-recoverable error, The system must be
powered down and the Operating System must be reloaded by
standard power up procedures,.
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Support Disc~-Utility Routines

Several utility routines are provided on the Support Disc that
are not on the Operating System Disc. These routines can be
accessed by running an entry program named MENU. Figure 4-4:
Support Disc Programs, shows the cataloeg provided by the MENU
program,

The programs available on this diskette ars as follows:

i LIST - produces a paginated listing of a SAVED program file.

2. UNPRO - will vunprotect a uvser’s protected data files or programs.

3, FALIGN -~ flexible disc alignment programs.

4, PWEDIT - nallows editing of a data base’s maintenance word and passwords
%, PTEST - performs a pattern test on a blank initialized diskette,

. VUTEST -~ performs a read verify on o diskette,

7. PRTCRT -~ produces a hard copy ocutput of CRT screen, :

8. NUMCON - displavs decimal, octal, hex, and binary equivalent numbers,
9. SGINFQO -~ lists system table found on record 0 of disc media,
i0. LISTAT ~ lists a disc’s availability table.
i1, TEST - gives access to the USER TESTS found on eperating system disc,

Enter the number of the test to be cnlled?

Figure 4-4: Support Disc Programs

Each of the programs listed requires the user to be active in
execution except PTEST and VTEST., PTEST and VTEST are designed
to test the disc drive and media.

PTEST is n pattern test that writes several patterns on an
initialized disc. The disc must be free of all programs and
data. The test writes a pattern on all sectors of each track
and then reads and veriflies each track and sector, Three
different patterns are used for the standard test, Several test
options are provided, including a long and short test. The long
test takes about 8% minutes per pnss, and the short test about 6
Minutes per pass. Ainy errors which occur will be output to a
printer,

VTEST reads and verifies each track and sector on the disc., The
verify is done with tight margins, There are two versions of the
test (Fast Test and Detailed Test), The Fast Test will verify
the disc in about i minute per pass, and the Detailed Test takes
about 1% minutes per pass, Roth tests are identical except that
the Fast Test cannot give the specific aren on the disc where

the error occured, while the Detailed Test can give the track

and sector location of the error,
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Failure Analysis Flowchart (continued)

REACE BOARDS
ASSOCATED WITH
FAILED TEST

USE BOARD
BUILD-UP
PROCEDURE

REPAIR AS
INDICATED BY
LOADER
ERROR
NO
REPAIR
PREVIQUS
DRIVE
1S
PROBABLY MEM. BACK-UP NO
REALLOCATION DISC QK.
OUE TO FAILURE
ONFIG ?

CHECK PHYSICAL
AGAINST AVAIL . MEM.
OR MEM. DIAGNOS-
TICS YES

PERFORM

LOCAL

CONTROLLER
TESTY
CREATE
NEW
BACK-UP

REPAIR

REPAIR
PROBABLE
PERIPHERAL
INTERFACE




Failure Analysis Flowchart (continuved)
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Failure Analysis Flowchart (continved)
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Processor Thumbwheel Switch Tests

The Processor Thumbwheel Switch is used to select which ROM
stored self-test is to be performed at system turn-on or when the
POP Switch is pressed. The switch has sixteen positions, but
only nine of them are available for field service. See Fiqure
3-8: Processor Roard, AS,

Positions 0-3 are used as an extension of the normal turn-un
self-test routine,

-Position— -Function=
0 At turn—-on the gself-test routine checks
that the disc drive and HP 79410K passes
its internal self-test, If either one

fails, the system self-test will fail,

i At turn-on the self-test routine does not
check the results of any disc internal
self-test,

2 At turn—-on the self-test rovtine checks

that the disc drive passes its internal
self-test. If it fails, the system
self-test will +ail,

3 At turn—-on the self-test routine checks
that the HP 7210K passes its internal
self-test, If it fails, the system
self-test will fail,

The remaining switch positions are vsed for diagnostic purposes.,
Consequently, do not leave a customers system with the Processor
Thumbwheel Switch in any of the following positions.

-Position~ ~Function-
B Read/Write Memory Test
i2 Display ROM Test
13 Display RAM Test
i4 Keyboard Test
15 Loop on System Self-test



Read/Urite Memory Test

Two types of Read/UWrite Memory Test are available. A short test
which takes approximately two minutes per 32k byte upper block,
and a long test which takes approximately one hour per 32k byte

upper block. Both types of test will allow a faulty memory chip
to be isolated,

The short test consists of three routines: Rotating Pattern,
Random Pattern, and Byte Test, When the Read/Write Memory Test
is initianted, these routines are avtomatically run sequentially
for each uvpper memory block selected. Perform the following
ateps to run the short Read/Write Memory Test:

-Short Test-

i, Set all Block Select switches for Memory Boards to be
tested to an upper block in sequence from blocks 1 to 14,

2. Set the Processor Thumbwheel switch to position 8.
3. Press the POP switch,

4. Set thé Processor Thumbwheel switch to the quantity of
upper blocks to be tested.

S. The test will avtomatically repeat itself uwntil terminated
or an error o0Ccurs.

&6, If the Error Log shows a chip which has failed, see
Figure 3-21: Memory Board, to locate the faulty chip,

7. Terminate the test by setting the Processor Thumbwheel
switch to a position from 0 to 3 and pressing the POP
switch,

The long test consists of a single Galloping Pattern routine.
This is a psevdoinfinite pattern test that checks each upper
memory block selected. Perform the following steps to run the
long Read/Write Memory Test:

-Long Test-

i. Set all Rlock Select switches for Memory Koards to be
tested to an vuwpper block in sequence from blocks 4 to 14,

2, Set the Processor Thumbwheel switch to position 8,

3. Press the POP switch.



4, Set the Processor Thumbwheel switch to position 15,

5. Wait until the program asks for the number of blocks to be
tested, then set the Processor Thumbwheel switch to the
quantity of upper blocks to be tested,.

6, The test will auvtomatically repeat itself until
terminated or an error coours.

7. If the Error Log shows a chip which has failed, see
Figure 3-2i: Memory Board, to locate the faulty chip.

8. Terminate the test by setting the Processor Thumbuwheel

switch to a position from 0 to 3 and pressing the POP
sWwitch,

Display ROM Test
The Display ROM Test routine is used to display all characters
and enhancement features found in the Display Hoard. The
following is a sample test pattern resulting from the test. The
large bars at the bottom of the test pattern may be various
characters depending on the Display Board features,
~Test-
i, Set the Processor Thumbwheel switch to position 12,

2., Press the POP switch,

3, Terminate the test by setting the Processor Thumbuheel
switch to a position from 0 to 3 and pressing the POP

switch,
TARICERA Y -7 R8G0G50 0 0% ' 0T e, - JA_E-lEE‘E}:: = -
RARIDEF I T L 08 082U IO T ak: Je(q»v ACERcl-T 3 1R

L REATOrBENT S b meniTikkkL H I:t‘lir«~*=l-+(
‘ FHEl C A e T heled ﬁﬁﬁmu 1

iﬁi‘mﬂiﬁlipjfﬁm

“59‘ AT RRAOE NGRS TSy 8% )+, - 0123275789 =7

ABCDE - gHITh COPOR TUVWY _ [ 1"  3zbcdet gk lr-iopgrst. wevz {38

Figure S-1 Display ROM Test-—sample pattern
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Display RAM Test

The Display RAM Test checks all display refresh memory locations
by writing ones and zeros inte each memory location. When the
test is performaed, the display will alternate between two
presentations at about a 10 Hz rate,

Each displayed presentation consists of two columns of
half-bright, blinking ‘U’s with cursor alternating with two
columns of underlined, inverse video "%X’s, The order of the

columns will change from one to the other. The figure shouws
a sample of the test patterns.

~Test-
1. Set the Processor Thumbuwheel switch to position 13,
2, Press the POP switch,
3. Terminate the test by setting the Processor Thumbwheel

switch to a position from O to 3 and pressing the POP
switch,

(il

Figure S-2: Display RAM Test--sample pattern

Keyboard Test

The Keyboard Test services interrupts from the keyboard, converts
the keycode to ASCII, and displays the U.S., ASCII character on
the CRT. The halt and vser defined keys do hot have ASCII
characters to ’HT’ and ’K¥’ (#=1-24) are displayed respectively.
If shift is used, o beep is sounded when the halt key is pressed.



Figure $-3 shows the displayed results when the keys are pressed
in the following order: user defined keys, typewriter keyboard
keys, and data entry pad keys. The order is then repeated with
the shift key depressed,.
~-Test-

i. Set the Processor Thumbwheel switch to position 14.

2., Press the POP switch,

3. With the shift key up, perform the following:

a. Going from left to right press all user defined keys

({including softkeys) and editing keys including halt,

b. Going from left to right press all typewriter block
keys.,

c. Going from left to right press all data entry pad keys.
d, Press the minuvs and plus key on the data entry pad.
4. Press and lock the shift key, and repeat steps 3Ia to 3d.
5. Check that the CRT display matches Figure $-3,

6. Terminate the test by setting the Processor Thumbwheel
switch to a position from 0 to 3 and pressing the POP

switch,

SELF-TESY =

1 B=C ==z

2 B_hSi ==z

3 PWFINC =scz

4 I0C =ezz

5 EMZ Eezz

6 BLKSK2 =z

T PRQOC BD sazz
FEYBD

k1T E 2 3F S St B TF 8 310 KT P12 KIZ 14 KIS K16%Qtk i HTEI2
34567830-=%@quert g lhazdfgh bl Szxcvbnm, . 7894561230.5% K1 K2 K3K4K
SEB KR PIT FIE HIS I K21 K22 K23 K24%Tilet i s HTR 1 @#$ 8% () _+epQUWERTYUI
OPISASDFGHTKL : "§.Z - IVEN . T7E3456 1230, LS,

Figure 5-3: Keyboard Test--sample display

-ii

i



Loop on System Self-Test

The Loop‘on Self-Test routine repeats the standard self-test that
is run at power on., The routine is initiated by placing the
Processor Thumbwheel switch to position 1%, and pressing the POP

switch, Terminate the routine by placing the thumbwheel switch
to a position from 0 to 3.



Cardcnage Board Build-up Procedures

The following procedures allow the HP 250 electronics
(cardcage boards) to be installed one by one so that the

faulty board may be isolated,.
turn the HP 250 off.
HP 250 back on and check for

~STEP~

1 Ll

i3]

~BOARDS INSTALLED-

Display Logic
(orange)

Processor
(violet)

Block Switch

(green)

Memory
(red)

Peripheral Interface
(blue)

Floppy Controller
(yellow)

Keyboard Logic
(gray)

~LEDX~

7

Before performing each step,
After each step is performed, turn the
the indicated results,

~CRT~

Random Pattern

i. RPC Pass
2., Blksw Fail
i. BPC Pass
2. Blksw Pass
3. RW Find Fail
i. BPC Pass
2. Blksw Pnss
3. RW Find Pass
4., 10C Pass
S. EMC Pass
6, Blksw? Pass
7. Proc. Bd. Pass
8. Mem. Table Pass
?. HPIE 1/0 Fail
1. thru 9. Pass
106, Floppy Fail
i. thrv 10. Pass

system loads, but
there is no keyboard
control

i. thrv 40, Pass

system loads, normal
operation

XDisplayed number on the Processor EBoard Test Indicator
See Chapter 3, Hardware; Figure 3-8: Processor Board, AS,



Disc Drive Tests and Alignmenta

This section contains a listing of all special teols and
equipment required to service the HP 250 disc drive, and all test
and alignment procedures that are to be performed in the field,.

~WARNING-

Use extreme caution when working on the disc drive
Wwith power applied, Hazardous voltages are present
inside the disc drive whenever it is connected to an
active ac power source.

Do not attempt to remove or change printed circuit
assemblies or interconnecting cables without first
removing power from the disc drive,

~CAUTION~

Never attempt to swing open the cartridge guide
assembly without first unloading the heads frowu
the head load bail, See Figure %-%: Head Un-
loading.

Never allow the heads to touch each other, Whenever
the heads are unloaded from the head load bail,
plnce a pliece of clean lens tissve between the heads
to prevent thes from touching.

The read/write heads are factory aligned with a
four—-track offset between the heads, Loosening the
head-mounting screw Wwill destroy this offset and
necessitate the return of the disc drive for re-
alignment.

Do not lubricate the disc drive-—-o0il will cause dust
and dirt to accumulate.

Instructions displayed when running the FALIGN program
may conflict with those of the following procedures.
Should this happen, the procedures and instructions
listed herein will take precedence,
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Special Tools and Equipment

~Tool~- -Part Number-
Alignment Disc No. 360/2 ?164-0098
Alignment Disc No. 360/24A ?164-0111
Cartridge Guide Adjustment Tool 1150~-4340
Bail Gauge 1535-387%

Oscilloscope, dval-trace 00 ——e—-

Support Disc 45000-45000
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Disc Drive Component Locations

This section contains pictures and drawings showing various parts
of the disc drive unit, Refer to this section as necessary when
parforming the test and alignment procedures for the disc drive,

MASS STORAGE
SELECT CODE |
SWITCH

N USTABLE « W DATA
~ *R DATA
o> * TRK O
«Ct * INDEX
"GND _g_
“B: *DRV
SEL \ CASE USED AS TP
NG TRIGGER
l:\ SIGNAL
A- IS uas “\PIN 8 USED AS TP
GND At - FOR WRITE PROTECT
T TR~ (WPRT) SIGNAL
o f
2 ‘Agz U

Figure S-4: Disc Drive Board
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BENGER 225
SH-BHK2I-0

A. HEAD UNLOADING

O

[ ReRERR I an
B BOBTY 1

B. SAFETY CATCH RELEASE

Figure $5-5: Head Unloading
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31V1d 30v4d
TYNOILONNA

dvdgHsNd

(3Lv1d30vd
aNIH38) ASSY
31v1d X007

aiON310s
2007 HOO0Ja

31ANVH
4004

A3TNNd
ITANIdS

HOLIMS
a3s070 °Ho0a

vod
JAIHA

Component Location, Battom View

Figure 5-6;
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AT9W3SSY
HO1SISNVHL
~010Hd
X3aNI
/401038

m@s§§§§§§é«

T S e

HOLIMS
a3sonod
H00d

A3TINd
HOLOW
IA1HA

Component Location, Bottom View
Drive

Figure %~7:

Board Removed
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Component Location, Cartridge Guide Assembly

Figure S5-10:



Head Load Timing and Actuator Ad justment

This procedure consists of a coarse mechanical and a fine
electricnl adjustment to set the head loading delays and data
settling times. It should be performed anytime the head load
so0lenoid is removed, adjusted, or replaced; or when errors in
reading or writing onto the disc occur.

~Ad justment-
1. Remove the head Cover Shield.
2. Position the head to track i by performing the following:

a, Run the FALIGN program found on the Support Disc.
b. Press the INDEX TEST softkey,

c¢. Insert the Alignment Disc into the drive to be aligned.

Close the drive door and press the CONTINUE softkey
when ready,

d, Select the drive to be aligned by pressing the desired
s0ftkey., (this will step to track { and load the head)

3, Adjust the right-hand self-locking nut securing the bail

to the actuator until the bail adjustment gauge just fits

between the bail and the tab on the henad arm.

RIGHT-HAND NUT
{DOWN POSITION,
TRACK I,
ADJUSTMENT]

LEFT-HAND NUT
{DOWN POSITION,
TRACK 76,

ADJUSTMENT)

SCREW
(UP STOP
ADJUSTMENT)

RESTRAIN ARM
WITH FINGER

PRESS UP AND IN
WITH FINGER

ADJUSTMENT CONTROLS AND UNLOADING DETAILS

Figure S5-411: Head Load Actuator Adjustment

4. Press the STEP TO TRACK 76 softkey and repeat step 3 by
ad justing the left-hand nut.

53]

+ Return to trock 4 and recheck the adjustment, Repent
steps 3 and 4 if necessary,
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Press the STEP TO TRACK 76 softkey to reposition the heads
to track 76,

Press RESTART softkey to exit this test routine,
Remove the Alignment Disc and leave the drive door open.

Place the loop of the bail adjustment gauge over the tip
of the load arm tab and carefully pull the arm up to its
Maximum travel being careful not to flex the arm. Adjust
the up-stop screw until the bail just contacts the head
lond arm tab.

BAIL ADJUSTMENT GAUGE, LIFT ARM WITH BAIL
PART NO. 15635-3875 ADJUSTMENT GAUGE,
PART NO. 1535-3875

ARM AGAINST

HEAD ARM TAB BOTTOM OF STOP

i0.

i1i.

i2.

ARM AGAINST TOP JUST TOUCHING
OF STOP 10.005

DOWN POSITION ADJUSTMENT UP POSITION ADJUSTMENT

Eigure 5-12: Head Load Actuator Up-stop Adjustment

Instal a scratch disc and check that there is clearance
between the disc and the vupper head, and then remove the
disc,

Replace the hend Cover Shield,

Set the oscilloscope controls as follows:

sweep! S msec/div

sensitivity: i volts/div
input: DC

display: A

trigger: normal, external, -



13'

ia.

1%,

i6.

17,

Set the A-channel probe to TP C+, and the EXT TRIG probe
to the case of transistor Qi, See Figure S-4: Disc Drive
Board,

Press the HEAD LOAD TIMING softkey.

Insert the Alignment Disc into the drive to be aligned.
Close the drive door, and press the CONTINUE softkey when
ready.

Select the drive to be aligned by pressing the desired
softkey, (this will cycle the head load function with
hend 0 selected)

The signal amplitude should reach 9204 of its steady state
within 3% ms. If the time exceeds 35 ms, adjust the up
stop screw clockwise (not more than 1/4 turn) until the
timing is less than 35 ms,

Figure 5-43: Head Load Timing waveform

Press the UPPER HEAD { softkey and repeat step 17,

If the proper timing cannot be acquired by turning the up
stop screw less than 1/4 turn repeat the entire procedure.

Press the RESTART softkey to exit this test routine,

Remove the Alignment Disc,
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Azimuth Test

This test checks the offset of each heand from the perpendicular
to the tangent of the track. It should be performed anytime read
errors occur or when there is incompatibility between discs

and drives,

To parform this test requires version No, 360/2A of the Alignment
Disc. There is a unique pattern on track 76 te measure the
amount of anqgular offset of the head gap to the track. An offset
deviation of + or - 48 minutes is the maximum allowable. The
tfollowing procedures check that the drive is within these limits,

-Tegt—

i, Set the oscilloscope controls as follous:

sweep ! .5 msec/div
sensitivity: .1 voltsa/div
input: DC

display: A+E, B inverted
trigger: normal, external, +

y8]

Connect the A-channel probe to TP C+, B-channel probe to
TP C~, and the EXT TRIG probe to TP INDEX, See Figure
S-4: Disc Drive FRoard.

3. Run the FALIGN program found on the Support Disc,

4, Press the AZIMUTH ADJUST softkey.

S. Insert the Alignment Disc into the drive to be aligned.
Close the drive door, and press the CONTINUE softkey when
ready. .

6, Select the drive to be nligned by pressing the desired

softkey., <(head will seek to track 76, select hend 0, and
do a continugus read)

NOTE

The disc drive unit under test must be in
its normal horizontal position. Failure to
properly position the drive will result in
errors in the azimuth Measurement.
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Burst Burst

i

A

)

2

Follow the flowchart in Figure 5-14,

Re ject the disc

drive or continue to step 8 as directed by the flowchart,

Burst

-NOTE-

Disc Drive must be in its
normal horizontal pasitian.

AziMuth withi
specification,
goto nextstep

3 Burst

4

W

Burst

2 Burst

G-

Figure $5~44:

4

Burst Burst

Burst
o)

g >

Burst i (Burst 47

Azimuth outof
specification,
replacebdisc Dr,

N

Burst

Computer
Museum

Azimuthwithin
specification,
goto nextstep

HBurst

Burs+t .
2 HurstBurst

AL
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8., Test Head i by pressing the UPPER HEADi softkey and
repeating step 7.

?. Press the RESTART softkey to exit this rouvtine,

10, Remove the Alignment Disc.

Head Radial Alignment Test and Ad justment

This test checks the radial alignment of the disc drive heads to
ensure disc to disc compatibility. It should be performed when
repeated read errors occur or when there appears to be a disc
compatibility problem,

The adjustment is made by reading a cat’s eye patrtern from track
38 on the Alignment Disc., A compromise from the optimum setting
for each head may be necessary since they are moved
simuvltaneously.,

NOTE

Due to variations in disc size with temperature and
humidity, approximately 20 minutes should be allowed
for the Alignment Disc teo stablize at the ambient room
conditions, For best results, the disc should be
removed from the PSP and taken out of its protective
jacket as soon as you arrive at the test site, This
lets the disc dcclimate as fast as possible. The
longer you can wait, the More accurate the test
results,

~Test and Adjustment-
f. Set the oscilloscope controls as follows:

sweep: 20 msec/div
sensitivity: .04 volts/div
input: DC

display: A+R, B inverted
trigger: normal, external, +

2, Connect the A-channel probe te TP E+, the EB-channel probe
to TP B~-, and the EXT TRIG probe to TP INDEX. See Fiqure
5-4: Disc Drive HRoard.

3. Run the FALIGN program found on the Support Disc.



4, Press the RADIAL ALIGNMENT softkey,

S. Insert the Alignment Disc into the drive to be aligned.
Clogse the drive door, and press the CONTINUE softkey when
ready.

6. Select the drive to be anligned by pressing the desired
softkey. (head will step to track 38, select head 0, and
do a continvous read)

7. Make an estimnte of the relative humidity in the room
where the drive is operating, i.e. is it low (8Z to 39%),
medium (40% to S?%), or high (604 to B0X).

8. Compare the waveform with that shown in Figure 5-15:
Head Radial AlignMent waveforms. Use the following limits
when checking the waveforms,.

LOW HUMIDITY (8%Z to 39%): The left lobe amplitude must be
between 65X and 105% of the right lobe amplitude.

MEDIUM HUMIDITY (40% to 59%): The smaller lobe amplitude,
either left or right, must be at least 80X of the larger
lobe nmplitude. '

HIGH HUMIDITY (60% to 80Z): The right lobe amplitude must
be between 654 and 10%%Z of the left lobe amplitude,

left 65% of right left 80X of right right 6%%4 of left

left 40S% of right right 80%Z of left right 1£05%Z of left

Low Humidity Medium Humidity High Humidity

Figure 5-15: Hend Radial Alignment waveforms



9. Press the UPPER HEAD i softkey and repeat step 8.

i0. If either head is out of adjustment, loosen the locking
screws adjacent to the stepper motor and rotate the
ad justment screw until the head that is out of alignment
comes into specification. Recheck the other head.

Locking Screw

Figure S~i6: Radial Alignment Adjustment

i1, Repeat steps 8 through 10 until an optimum signal is
obtained for each head., To obtain alignment for both
heads, a compromise from the optimum for either head may
be necessary,

Steps 12 and 13 check the amount of hysteresis in the radial
movement of the hends., Hystersisis must not add or subtract more
than 1S54 to the ratio (percentage) found during step 8. You
should note that any hysteresis is independent of the radial
alignment and if the amount of hysteresis exceeds + or - 19%, the
drive unit must be replaced.

12, Step to track 39 and back to track 38 by pressing the STEP
IN TRACK 39 softkey, The lobe amplitudes should not
change by more than 15%. (i.e., if one lobe was 80X of the
other, now it should be from 65% to 954 of the other.

13, Step to track 37 and back to traock 38 by pressing the STEP
OUT TRACK 37 softkey. The lobe amplitudes should remain
within the limits specified in step i2.

i4, Press the RESTART softkey to exit this test rovtine,

iS. Remove the Alignment Disc,

i6. Perform the Track 0 Detector Test and Adjustment on
pnge 5-31,



Track 0 Detector Test and Ad justment

This test ensures that track 0’ is detected at only one position
on the disc. It should be performed anytime seek errors occur or
when the Head Radial Alignment adjustment is made.

The detector is adjusted so that its ouvtput will change states as
the henads step from track & to track 2 or track 2 to track 1.

The output of the detector is ANDed with inputs to the stepper
motor which represent steps 0, 4, 8, etc,

-Test and Adjustment—-
1. Set the oscilloscope controls as follows:

sweep: Smsec/div
sensitivity: .2 volts/div
input: DC

display: A

trigger: auto

rJ

Connect the A-channel probe to TP TRKO. G&ee Figure %5-4:
Disc Drive Hoard,

3. Run the FALIGN program found on the Support Disc.

4, Press the TRACK 0 DETECT softkey. (heads will step to
track 1)

» Insert a scratch disc into the drive to be aligned. Close
the drive door and press the CONTINUE softkey when ready,

6., Select the drive to be aligned by pressing the desired
softkey,

7. Check that the signal at TP TRKO is high. If it is low,
loosen the screw securing the Track 0 Detector Assembly
and slowly move it toward the spindle until the signal at
TP TRKO goes high. Carefully tighten the assembly
Mounting screw,

8. Press the STEP TO TRACK 2 softkey.

?. Check that the signal at TP TRKO is low., If it is high,
carefully loosen the screw securing the Track 0 Detector
Assembly and slowly move the assembly away from the
spindle until the signal at TP TRKO goes low. Carefully
tighten the nssembly mounting screw.

53]
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10!

11!

iz,

13!

Press the STEP TO TRACK {1 softkey,

Repeat steps 7 thru 10 until the signal at TP TRKO is high
at track {1 and low at track 2,

Press the RESTART softkey to exit the test routine,

Remove the scratch disc.

Write Protect Detector Adjustment

This adjustment ensures that the Write Protect Detector assembly
is functioning properly, It should be performed anytime there is
n problem with the write protect feature or when the Write
Protect Detector Assembly has been removed or replaced,

~-Ad justment-
Set the oscilloscope controls ans follows:

sweep: 9 msec/div
sensitivity: 2 volts/div
input: DC

display: A

trigger: da4vuto

Connect the A-channel probe to U2% pin 8. See Figure %-4:
Disc Drive Board.

Insert a disc with the WRITE tab removed (Alignment Disc
may be used) into the drive, and close the drive door,

Check that the signal at U2% pin 8 is greater than
4.% volts, If it is, skip to step 7. If not continuve,

Loosen the screw securing the Write Protect Detector
Assembly and position the assembly until a maximum
amplitude is obtained at U2% pin 8, The maximum must be
at least 3.% volts., If this cannot not be obtained,
replace the Write Protect Detector Assembly,

Carefully tighten the assembly mounting screw.

Remove the disc and insert a disc with a WRITE tab
installed. (scratch disc may be vsed)



8. Check that the signal at U25 pin 8 is low.

9. Remove the disc.

Index Pulse Test

This test checks the operation of the Index Detector and LED
Aswsemblies, It should be performed anytime there is a problenm
reading one size diwsc and not the other, i.e. 1.2 megabyte and .5
megabyte, or when the Detector or LED Assembly is replaced,

~Test-
i, Set the oscilloscope controls as follows:
sweep! 2 msec/div
gensitivity: .2 volts/divy
input: DC
display: @4

trigger: normal, internal, +

2. Connect the A-channel probe to TP INDEX. See Figure 5-4:
Disc Drive Hoard,

3., Insert the Alignment Disc, and close the drive door.

4. Check that two pulses are present as shown in the figure,
The amplitude of the pulses should be approximately

4.0 volts,
-4
s
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Figure 5-17: Index Pulse waveform
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Cartridge Guide Adjustment

This adjustment positions the cartridge guide so that it will
accomodate a standard size disc., It should be performed anytime
the door latch plate is removed from the cartridge guide or if
there is a problem installing or removing n disc,

~Ad justment-
1. Insert the #2 end of the Cartridge Guide Adjustment Tool
through the adjustment hole in the cartridge guide and

screw it hand tight into the base casting,

2, Loosen the two screws holding the cartridge guide to the
door latch plate, if they are not already loose. i

3. Position the door handle to the latched position and hold
it in place by applying a slight downward pressure,

4, Tighten the two screws that hold the cartridge guide to
the latch plate.

5. Remove the Cartridge Guide Adjustment Tool.

6., Rotate the spindle and check that it turns freely,

7. Adjust the cartridge guide limiter by loosening its
mounting screw and positioning the limiter lightly against

the base casting., Tighten the mounting screw.

8. Insert a disc into the drive and check for proper door
open and close operation, i.e. no binding or hesitation,



Disc Controller Self-Test

The Disc Controller Self-Test firmware checks the basic operation
of the Controller Board and drive subsystems by performing
coMprehensive tests and comparing these results with expected
values., The self-test routines are divided into three functional
areas: standard, read, and write,

The Centroller Self-Test includes a test of nll the LEDS used

to display the test code. When the self-test is initiated, all
of the LEDs will come on signifying the beginning of the test,
After this, each LED starting with the MSE will light and then
extinguish., This sequence is the LED Pattern Test and will show
that each LED is operating.

The controls and indicators used with the Disc Controller
Self-Test are located on the Disc Controller Board, AL0. Figure
5-18: Controller Self-Test Controls and Indicators shows the
location and name of the switches and indicators used when
performing the self-test,

STS SWITCH
me WRITE SWITCH
LSB3 SELF-TEST
) INDICATOR

TEST CODE

Figure S-48: Controller Self-Test Controls and Indictors
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i, Disconnect the Peripheral Interface Board (blu) from the
Disc Controller Board (yel) by disconnecting the
Interface/Controller Ribbon Cable (Wi8), See Figure 3-~2:
Condensed Wiring Diagram.

2. Instal a scratch disc which has been initinlized and has
no defective tracks into each disc drive to be tested,

CAUTION

The WRITE/READ and WRITE/VERIFY tests are destructive
to the disc initialization. Do not use a disc which
contains programs or data when performing thase two
tests, Use only a scratch disc with zero defective
tracks when performing any of the Disc Controller
self-tests,

3. Salect and perfort the desired test described in Table
5-4: Disc Controller Self-Test Procedures,

Table $S-~41i shows the 3-step procedures used to perform the desired
controller test. These steps must be performed in the sequence
shown,



StepiXxx

lLoop
Fin

off

off

off

onXxX

onXxX

onXx

on XX

Table S-1:

Stepl¥

WRITE
switch

off

off

on

off

on

of f

on

Disc Controller Self-Test Procedures

Step3x%

STS
switch

press/
release

press/
hold

press/
hold

press/
release

press/
relense

press/
hold

press/
hold

ACTIONKXX

Perform STANDARD SELF-TEST only
and then go on—-line. Pause 20
seconds if soft error occurs be-
fore going on-line.

Perform READ-ONLY TEST on incre-
menting tracks with .5 second de-
lay between increments. Wait for
release of S5TS switch if error
occurs before going on-line,

Perform WRITE/READ TEST on incre-
menting tracks with .5 second de-
lay between increments., Wait for

release of STS switch if error
occurs before going on-line,

Perform STANDARD SELF-TEST
REPETITIVELY. #Pause 20 seconds if
error occurs hefore repeating
standord self-test,

Perform WRITE/READ TEST REPETI-
TIVELY on incrementing tracks with
no witit between incremants, Pavse
20 seconds if error occurs before
continuing test,

Perform READ DONLY TEST REPETI-
TIVELY on incrementing tracks with
no wait between increments. Payse
.2 seconds if error occurs before
repeating failed test,

Repetetively performs WRITE/VERIFY
TEST on incrementing tracks with
o wait betwean increments, Pause
.2 seconds if an error occurs be-
fore repeating failed test,
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XAfter performing Step3d, the WRITE switch is no longer an
active part of the test sequence. (WRITE switch=don’t care)

XXTests performed with a loop on the loop pin are designed
for factory and component level repair. Installation of
the loop is not recommended for field vuse,

*¥%XThe Standard Self-Test is always performed as part of the
Read or Write/Read tests.

Self-Test Codes

The Controller Self-Test Codes indicate when the self-test is in
progress and what test is being performed, The self-test
indicator (wee Figures 5-1i8 and 5-49) is on anytime the self-test
i running., The other four LEDs represent a code for the
particular test that is in progress or has failed.

)
P

gelf-test indicator
LSE

M5B

[ = == I = I} ==

1

Code XXXX X

Figure $-19: Self-Test Indicator to Code Conversion

Table $-2: Self-Test (Codes

Code Explanation

[ER 40N 000 LS L042 TS vt bort ome 4Ot @GS MRS SMSH SOPC Teue tE SaSE $00s ame Seat G463 bese SE4s WY Tee met Sbee SOTI WIS Smit 4040 paee Sewt 4een Soes some Sove Fee -

000% Ox End of self-test: no errors, Peripheral
Interface Roard connected to controller

0000 ix End of self-test: no errors, Peripheral
Interface Board not connected to controller



Table %-2

Code

0004
0010
6044
0100
0101
0410
0111
i000
10014
1040
1044
1400
11014
1110

1144

(continued)

i

i

i

i

Explanation

ove o ta10 et o S o TrM4 e miv 4 e WAS ere G it Sree T4 Srm) Foe Sme bewe Wt feed P Pert Sres Ser Gree SRl fees Fet TTTS Shm emt Sses 0SS BeL Mebe Sews Serd WESH SOSN P beim sbe

Controller
Controller
Controller
Controller
Controller
Controller
Controller
Controller
Controller

Controller

ROM Test (upper left byte)

ROM Test (upper right byte)

ROM Test (lower left byte)

ROM Test (lower right byte)

RAM Pattern Test (left byte)

RAM Pattern Test (right byte)

PHI Chip Test

Timeout and Overrrun Test

Data Loop and Margin Error Logic Test

CRC Logic Test

Drive and Controller Board Drive lLogic Test

Rotational

Timing Test(disc must be installed)

Datn Recording and Formating (Write Test)

Data Reading (Read Test)

Controller

*When the Controller
successful self-test the controller will auvtomatically go
When this happens the LEDs will flash through
code 0000 3 and stop at code 0001 0 indicating that the
drive system is on-line,

on—-line.

MCC, PHI, and RAM Logic Test

is connected to a disc drive, after a
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Parts Ordering Information

Five digit part numbers ending in "SHU" are manufacturer’s part
numbers., They may be ordered from:

Shugart Associates
Sunnyvale, California 74086

408-733-0100

All other part numbers are Hewlett-Panckard, and may be ordered
through your local Hewlett-Packard Sales and Service Office.

When ordering parts, nlways provide the following information:
model and serial number
part number

complete description



HPF Part Number

[ e ]

45251-879041%
45251-90000
45251-20005
45251-87902

4525187902
4525190045
45251-90020
4525%1-9200214
45251 -90022
45251-90023
45251-90024
45251-90045
45251-920050

2282-0685
?282-0686
45251 -90019

45251-87903
45255-90040
45251-900414

4525%1-62500
45251-90070
?282-0688
222-0654

45251-90004%

45251 -87904%
45251-90030

45251-9003%
9282~-0702
45251-90037

45251-90060

45251~-920065
2282-0687
45251 -90067

4512090065

Documentation and SupportXX

Description
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System Documentation Kit
System Operation Guide
QUERY Operation Guide
Programming Manuvals Kit

Programming Manuals Kit
EASIC Programming Manual Pages
IMAGE Programming
QUERY Programming
Report Writer Programming
FORMS Programming
SORT Programming
System Index
Syntax Reference
Binder, BASIC
Binder, System Software
Tabset

Site Selection Kit
Site Selection Guide
Site Selection Folder

Quick Reference Kit
Card Set
Binder, Quick Reference
Disc Envelope

TIO Programming Manual

Service Manval Kit

On-Site Service Manual
On—-Site Service Manuval Pages
Binder, On—-Site Service Manual
Tabset, On-Site Service Manual

Service Reference Manval
Service Reference Manual Pages
Binder, Service Reference Mnl
Tabset, Service Reference Mnl

HPA5120A Asynchronous Serial Interrface
Installation Manual



45250-67801
45251-13000
45251-900714

45000-15000
?164-0098
1150-13410
1535-3875
1540-0177
1540-0557

45000-68809

1640099
?164-0400
4525410100
71207497
8740-4479

Product Support Package

Disc,
Disc,
Disc,

Operating System Disc

Operating System Card

System Support Disc
Alignment Disc

Cartridge Guide Adjustment Tool

Bail Gauge

Plastic Parts Container

Carry Case, PSP

Installation Hardware Kit

Dbl-side
Pkg=-10 Dbl-side
Initialized Dbl-side

Overlay, SFK
Puller, Keycap

Xincluded with Product Support Package
XkCheck with your local Sales Office for information
on availability of translated manuvals,



Part Number
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1540~053%

?211-3005

6010-0695

6010-06%94
45000665148
0960-0502
4500066512
8120-2737
45000-64602
45000-61615
45000-60109
4500066519
21100042

2110-0030

211 0-0459
4500061601

Recommended Field Service Inventory

Description Qty
All Exchange Circuvit Boards, See
Circuit Boards parts list,

Disc Drive Exchange Assembly. See
Disc Drive Assembly, Figure &-9
parts list,

Case, FSI Carry (hlds 1% Bd Cartons) 1§
Carton, HP 250 Reard ]
Paint, Touch—-up Beige

Paint, Touch—up Cocoa Brown
Filter Roard, new

Triplar, Voltage

Softkey Board, new

Cable, Interface/Controller Ribbon
Cable, Disc Controller

Cable, Keyboard Matrix

Assembly, Key Switch

Terminator Board, new

Fuse, .%A 250V

Fuse, SA

Fuse, 204

Cable, Keyboard
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HP Part Number
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45000-66501

45000-69501
1200-0816
94 00~3859
9100-4089
1250-0835
1254-5137
1251-5238
1254-5436
1251-5184

45000-66504
1251-2915

45000-665%05

45000~6950%
1990-0531
3100-3434
3101-22%6
0410-0661

4500066506

45000-69506
0410-1144
3100-343%

4500066507

4500069507
0410141014
2110-0568
1251-3283
1251-5068

4500066508
45000-69508

4500066509

45000-69509
14601519
1460-1647
3104~-2133
3101~-2253
31012254
3104~-2255
4342-0039

Circuit Boards

Description
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CRT Board, new

CRT BRoard, exchange
Connector, CRT Neck
Xfmr, Potcore

Xfmr, High
Connector,
Connector,
Connector,
Connector,
Connector,

Voltage

RF SMC (AL1J1)
3-pin (ALT2)
10-pin (ALT3)
S~-pin  (ALJ4)
7-pin  (ALJ%S)

Mother Board, new
Connector, 2x2% famale (A4JL1/J4)

Processor Board (violet), new
Processor Board (vieolet), exchange
LED, 7-segment
Switch, i46-position
Switch, Pushbutton 23-020-003
Crystal

Display Logic Board (orange), naw
Display Logic Board (orange), exchange
Crystal, Ruartz
Switch, i0-position

Peripheral Interface Roard (blue), new

Peripheral Interface Board (blue), exchg

Crystal, Quartz

Fuse, 4A 12%V

Connector, 24 pin female (A7J1)
Connector, 2x17 male (A7J2)

Keyboard Logic EBoard (gray), new
Keyboard Logic Board (gray), exchange

Keyboard Matrix Board, new
Keyboard Matrix Hoard, exchange
Spacebar
Key, 3 PL
Switch, Dual Force (4ea)
Switch, Straight Shank (53ea)
Switch, Angle Shank (28ea)
Switch, Alt. Action (ien)
Strip, Felt

66



Circuvit Boards (continued)

HP Part Number
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4500066510

45000-69510
1410-4034
1990-0622
3101-2256
3104-2259
12%1-5068

4500066511

45000-695114
2110-00%4
2110-0269
12%51-4278

4500066512
1251-4245
125151214
S5060-9436

45000—~-66513
45000-69513
34011860

45000-66514
45000-69514

4500066517
1790~0523
1990-0524
1251-5043
1255-~4482
0380-05897

45000-66518
1251-~5098
1251-4245
2110-0012
2110-026%
0160-0576
0180~-0%78
0683-5125%
19204-0743
43300496
4330-0952

Description

e ey st Y bt e P b Gdn S S S e S S G0 Feae ST 4beH re SN S Av b Seed $00 At SO PSS orm G % P4 Se PO svp bess Mme veas Seas

Disc Controller Roard (yellow), new

Disc Controller Roard (yellow), exchange
Crystal, Quartz
LED, Visgible
Switch, Pushbutton 23-020-003
Switch, Slide
Connector, 2xi7 male (AL0J2)

Power Supply Board (black), new
Power Supply Board (black), exchange
Fuse, 154 250V
Holder, Fuse (2ea)
Connector, male (A11J2)

Softkey Hoard, new
Connector, 2~pin male
Connector, ii-pin male
Switch, PC Pushbutton (8ea)

64K-Byte Memory Board (red), new
64K-RByte Memory Roard (red), exchange
Switch, Slide S1iA-NS (2ea)

Block Switch BRoard (green), new
Block Switch Board (green), exchange

Disc Front Roard, new
LED, visible green
LED, visible yellow
Connector, S-pin female
Contact, Connector female
Spacer, Round

Filter Roard, new
Contact, Comming (2ea)
Connector, 2-pin male (2ea)
Fugse, .5A 250V
Holder, Fuse (2ea)
C~F .1 uF %0V
C~F 7%0 uF 40V
R-F S400 ohm ,0S%
Diode 400V 1A
Insulator, Bead Glass
Bead, Glass Insvlator

v
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Circuit Boards (continuyed)

HP Part Number Description
45000-656519 Terminator Roard, new
0160~-0576 C-F .1 uF S0V

0683-4045 R-F 100 ohm .0%

4500066523 32K~-Byte Mamory EHoard (red), new
45000-695%23 32K-Eyte Memory Hoard (red), exchange
3104-1860 Switch, Slide S1iA~-NS (iea)

4500066525 Disc Drive Board, new
3101-19514 Switch, $lide DP3T NS
i2%1i-4008 Connector, 8-pin male (A2571)
1254-4338 Connector, S-pin male (A2%J2,J4)
12%1-4280 Connector, 2x3 (A2%J5)
1251-5174 Connector, Receptacle (A25T6)



Fa,3

w2
W3
W4
WS
Wé
W7
wa
Wwe
Wi
Wii
Wwia
Wil
Wia
Wit
Wie
Wi?7
Wig
Wi
W20
W21

Condensed Wiring Diagram, Figure 3-2

Part Number

0360-1893
7100-4054
2110-0042
2110-0459
2110-0030
2410-0550
2110-0549
2110-0548
2110~-0547
1254-5123
12541-5422
0160-4413
06863345

8i20-0651
81201354
8120-1369
8120-2667
8120-0698
8120-0651
45000-616414
45000-641612
45000-61607
45000-61610
45000616114
45000-61643
81i20-2736
4500061602
45000-641608
45000-61617
45000-61649
45120-61600
45000-61601
4500061605
45000-6164%
4500061616
8120-2737
8120-16833
8120-2720
4500061618

Description
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Block, Barrier
Xfur, Main Power
Fuse, .54 250V
Fuse, 20A
Fuse, 5A
Spring, Fuseholder
Contact, Fuseholder
Cap, Fuseholder
Body, Fuseholder
Connector, Commoning
Connector, Commoning
C~-F .6 vF .10
R—-F 330K ohm 5 .54
Cable, AC Power
Europe, 220V/240V
United Kingdom, 220V
Avstralia, 220V
United States, {15V
United States, 220V/240V
France, 110V/420V
Cable, On/0ff
Cable, AC Power Distribution
Cable, CRT Speaker
Cable, Disc AC Power
Cable, Disc DC Power
Cable, DC Power Distribution
Cable, Disc Interconnect Ribbon
Cable, Disc Controller
Cable, CRT Intensity
Cable, 24 VUDC Internal
Cable, System AC Power Distribution
Cable, Asynchronous Board Interconnect
Cable, Keyboard
Cable, CRT Assembly
Cable, Keybonrd Matrix
Cable, Display
Cable, Interface/Controller Ribbon
Cable, Peripheral Interface Internal
Cable, Peripheral Interface Externocl (3M)
Cable, 24 VUDC External

9~position
w/o cables

i0-point
iS~-point

69



Tub Assembly, Figure 6-1%

Ref. Part Number Description

i 4500068811 Disc Drive Assembly w/0 calbes, new
45000-69811 Disc Drive Assembly w/o0 cables, exchange

2 45000-6041014 Frame, Card Cage Assembly

3 4040-139% Drawer

4 1530-2132 Frame, Tube Assembly

S 45000-64408 Panel, Accent Standard

45000-64404 Panel, Accent Marine Blue #80
45000-64405 Panel, Accent Leaf Green #8i
45000-64406 Panel, Accent Sweet Potato #82
45000-64407 Panel, Accent Leaf Gold ¥83

b 4040-1367 Handle, Door

7 4040-1368 Slat, Door

8 1494-0036 Slide Assembly, Top

9 1494-0035% Slide Assembly, Bottom
10 6960-0079 Plug, Plastic

il 45000-044414 Retainer, Board

iz 45000-04704 Cable Tray, Card Cage
i3 45000-04409 Plate, Retaining

i4 0590-0804 Nut, Clip

1% 3030-0706 Screw, Allen *i0x.7%
ié6 0403-0246 Pad, Leveling



Tub Assembly

Fiqure 6-14

i1
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3160-0262
09101-04601
4040~-1394
0360-1893
45000-01209
4040-1403
45000-60403
8120-1833
4040-1430
45000~04102
45000~-64402
45000-04103
45000~-00214
4%000-00107
45120-00212
45120-002114
0905-07514
45000-044604
45000-04603
15302144
1492-0081

Tub Assembly, Figure 6-2

r Description
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Fan, 115V

Screen, Filter

Support, 3rd Disc Drive
Block, Barrier 9-position
Fan Bracker, Disc
Inductor, Ram Air

Box, Chassis Transformer
Cable, Peripheral Interface Internal
Shield, Rarrier Block
Plate, Upper

Cover, Connector Panel
Plate, Cover

Panel, Cover

Lid, Tub

Panel, Connector

Panel, Blank

Gasket, Vent

Screen, Vent

Screen, Vent

Slide, Drawer

Caster, swvl pl



AVAN

AN

;’;/C

~ ;S ’

e I v 7/

=2y LS ST

' ///// ! // fm

. / /

~/,///, ///

P

7 /

Figure 6-2: Tub Assembly
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Primary Power, Flgure 6-3

Ref, Part Number Description
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i 45000-60103 Eox, Chanssis Xfmr

2 45000~04402 Plate, Upper

3 4500066518 Filter Roard, AL8

4 ?100-4054 Xfmr, Main Power w/o cables

4 45000-68806 Xfmr, Main Power w/cables

S 45000-60409 Assembly, Keyswitch

& 45000-61614 Cable, On-0Fff (W2)

7 125%41-380% Connector, 6-Pin Male (W3P1)

8 12515122 Connector, Commoning 1S-point

Q? 1400-02%0 Bracket, Right Angle

10 0340-0871 Bushing, .375% 1D

it 1251~5123 Connector, Commoning 30-point

i2 Chassis, Primary Power
45000-642114 us 140V
45253-64212 All Others



Primary Power

Figure 6-3:
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Primary Power, Figure 6-4

Ref . Part Number Description
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Assembly, Primary Power (i-9 below)

45251612114 u.8, 140V/420V
4525161212 U.8. 220V/240V
45252-612114 Fronce 140V
45252-61612 France 220V
45253-64242 Germany 220V/240V
4525464242 United Kingdom 220V
45254-61213 Australia 220V

i 3105-0092 Circuit Breaker

2 Chassis, Primary Power

4500064211 U.8. 1iov/420V
45253-64212 All Others

3 03601912 Block, Terminal 4-position

4 0360-419414 Block, Terminal 2-position

S Relief, Strain
0100-1078 U.5, 440V/420V
0100-1030 All Others :

[ Assembly, Power Cable
8i20-2667 U.s., 11074120V
8120-0698 u.8, 22007220V
8120-0651 Europe 110V/220V/240V
8420~-4351 United Kingdom 220V
8120-1369 Australin 220V

7 2135-0089 Filter, RFI

¢} Relay
04920~-0754 ioov/120V
0490-075%% 2200/240V

9 ‘ Nut, Strain Relief
0100-1079 u.5. f10v/4i20V
?2310-03%9 All Others






System Assembly, Figure &6-S

Ref . Part Number Description
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i 4500067905 Assembly, Crt w/cables

2 4040-1388 Top

3 4500068853 Tubing, Flex (1.5 metre)

4 1530-2106 Leg

S 45000-04705 Retainer, CRT

6 5040-8386 Collar, Locking

7 1390-044% Stud, Mounting

8 0403-0246 Pad, Leveling

9 1492-0081 Caster, swvl pl

10 4500068809 Kit, Installation Hardware






Power Supply, Figure 6-6

Ref. Part Number Description

i 01802409 C-F 048 F S0V

2 0480-232% C~-F 1%500 uF 79V

3 1820-0430 IC~-LM309K

4 45000647014 Assembly, Power Supply
5 4500004405 Heat Sink, High Voltage
6 i826-04123 IC-LM320K—-42

7 ig826-0202 IC~-L.M320K-S

8 1854-0063 Xstr, 2N305%5%

? 1206~00%96 Diode, Full—~wave Bridge
i0 i813~0109 IC-PICK2%

it S040-4%27 Insvulator, Molded



Power Supply

Figure 6-6:
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Keyboard Assembly, Figure 6~7

Ref. Part Number Description
i 45000-60405 Assembly, Keyboard
0374~-0891 Key, O
0374-08%2 Key, Arrow Up
0371-0896 Key, Space Bar
i 45000-68842 Assembly, Keyboard, new w/US keys
i 45000-69842 Assembly, Keyhoard, exchg w/US keys
i A45000-68843 Assembly, Keyboard, new w/German keys
i A45000-698413 fssembly, Keyboard, exchg w/German keys
2 404041385 Bezel, Keyboard '
3 Kit, Key
45251 -82500 United States
45252~-82500 France
45253~-82%00 Germany
452%4~-82500 United Kingdom
45255-82%00 Swaden
45256-82%00 Spain
45257-82500 Italy
4925882500 Japan



Keyboard Assembly

Figure 6-7:



CRT Assembly, Figure 6-8

Ref . Part Number Description

i 0960-0502 Tripler

2 1540-0528 Bellows !

3 20900028 Tube, Cathode Ray

4 45000~66501 Board, CRT A1l

S 45000-66542 Board, Softkey AiZ2
&6 21004079 Yoke, Deflection

7 45000-61607 Assembly, Speaker

a8 15302066 Hub, CRT

9 1400-0042 Clip, Component

i0 0370~1089 Knob, Intensity

i1 45000~-041247 Clamp, Cable

12 4040-1393 Clamp, CRT

13 3050-09214 Washer, Spring

i4 1460~-1620 Spring, Music Wire

i5 1600-0693 Bar, CRT Support

ié 3050-094i2 Washer, CRT

17 45000-60404 Assembly, Chassis Mount
is 4500064105 Cover, CRT <
i9 4040-1392 Shell, CRT

20 4500064401 Bezel, painted

21 45000~-04203 Bracker, CRT Bezel

22 45000-04202 Bracker, CRT

23 2100-1832 Pot, Intensity p/o0 45000-64608 Cable
24 45000-04705 Retainer, CRT

25 45000—-04244 Support, Cable

26 0400~0048 Channeling, Nylon

27 1600-0793 Barrier, CRT
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CRT Assembly

Figure 6-8:



Disc Drive Assembly, Fiqure 6-9

Ref. Part Number Description
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45000468811 Disc Drive Assembly, new

45000-698414 Disc Drive Assembly, exchange

i 50747-SHU Assembly, Drive Motor, 1i%V S0/60 Hz
2 1535-3883 Motor, 115V 50/60 Hz
3 1535-3905 Connector, 3-Pin Housing
4 50746-SHU Bracket
S 1%35-3882 Capacitor
6 10148-5SHU Koot
7 Pully, Drive Motor

1535~3650 50 Hz, 20 mm din

50358~-SHU 60 Hz, 16 mm dia
8 3030~0278 Screw, Set 6-32 x ,125
9 1%3%-3873 Assembly, Track 0 Detect
io0 1535-3887 Assembly, Guide Open
it 1535~3886 Shield, Cover
i2 1553-34652 Switch, Door Open
13 1150-1369 Hub Assembly, Spindle
i4 141006614 Flanged Bearing, Spindle
i%s 1535-3889 Spring, Spindle
ié 1535-3870 Spacer, Spindle~Long
17 1410-0662 Bearing, Spindle
i8 1535-3891 Spacer, Spindle-Short
i9 1%935-3892 Pulley Assembly, Spindle
20 1535-3885% Spring, Rias
21 1535-3906 Limiter
22 1251-4003 Connector Body, Disc Head Cable
23 1%677-8HU Connector Body, Motor Drive Cable



Figure 6-9: Disc Drive Assembly



Disc Drive Assembly, Figure 6-10

Ref. Part Number Description
i 45000-66525 Disc Drive Eoard, new
2 1535-3872 Assembly, Sector/Index Phototransistor
3 1553-3652 Switch, Door QOpen
4 &5 88020-80023 Line Frequency Kit
4 1535-3650 S50 Hz Drive Pulley, 20mm din
4 50358~-5HU 60 Hz Drive Pulley, 1i6mm dia
5 1535-3649 S50 Hz Drive Eelt, white mark
5 1535~-3651 60 Hz Drive Belt
6 1535-3%903 Resistor Assembly
7 1535-3902 Block, PC Board Connector



¢ 6-10: Disc Drive Assem

Figur
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Disc Drive Assembly, Figure 6-41i

Part Number

aae rant S v e et Swe Mhas rass foow Mme ot aas

Description
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1935-39014 Assembly, Head Load Actuatoer
1150-1309 Assembly, Write Protect Detector
1535~-3871 Assembly, Sector/Index LED
505%6~-5HU Hook, Spring

50609-SHU Assembly, E jector

153%-3900 Ejector, Spring Clamp

193%-36898 Plate, Hub Clamp

1535-3899 Spring, Hub Clamp

50254-5HU Assembly, Hub Clamp

1535~-3894 Latch

51305-SHU Damper Assembly, Head Load Actuator
1535-38%6 Stripper, Top

1535~-3897 -Stripper, Bottom






Disc Drive Assembly, Figure 6-12

Ref. Part Number Description

i 50183-SHU Bumper

2 15353893 Spring, Latch Interlock

3 1535-3874 Latch Assembly, Door Lock
4 7120-%171 Face Plate, USA

S 50441-1440 Button, Door Open

6 $041-1408 Door, Drive

7 45000-66517 Disc Front Eoard









CHAPTER 7

Codes and Messages
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~Message—

UNEXPECTED MEM-
ORY PRESENT--
RFLOCK#(decimal),

UPPER (or LOWER)
HALF
MEMORY FATLURE--

RLOCK#E(decimaly,
UPPER {or LOWER)
HALF

CONSOLE ON PORT
0 GIVEN ALTERNATE
S1ZE MEMORY RLOCK

DROM LOADER FAIL-
URES (will dis~
play DROM name
and reason for
firilures

System Configuration Errors

~Meaning-

syatem found more

memory than expect-—

e

svatem found less

memory than expect-

e

system found mem-
ory that had not
been configured
for use

ingufficient space

checksum error

DROM not present

~Action-

YMemory Board Switch set-
tings may be incorrect.
YMemory confiquration
table may be incorrect,
sAdditional block of mem-
ory may be present.

Memory Roard Switch set-
tings may be incorrect.
YMemory configuration
table may be incorrect.
YMemory Faiiure during
self-test,

DROM or Remote Console
table not/incorrectly
configuraed,

YMemory Board switch set-
tings may be incorrect.

Memory Board switch set-
tings May be incorrect,
DROM con¥liguration table

Mmay be incorrect,
yMemory failure during
self-test,
YBystem failed to load
correctly,

YOperating System disc
may be defective,

>Certain DROMs require
that other DROMs be
londed~-DROM config-
uration table may be
incorrect,



~Message~—

.OADER ERROR A

LOADER

ERROR

LOADER ERROR C

.OADER ERROR

LOADER ERROR E

L.OADER ERROR

The SYSTEM FILE
wias not found

SYSTEM LOAD FAIL-
URE; AlLL CONSOLES
DOWN---CONSOLE ON
PORT 0 DOWN; NO
MEMORY AVAILABLE

System lLoad Errors

-Meaning-

a1 checksum error

disc read erronr

a check read error

insufficient
ory to load

Mmem-

HP-IRBE power on
interrupt error

or

the disc system

did not identify or
an internal system
arror

the Operating Sys-—
em was not found

7-3

~ACction—

dreload the system
try another Operating
HBystem disc

yreload the system
>try another Operating
Syastem disc

reload the system
ytry another Operating
System disc

JMemory Bonrd switch
settings may be incor-
rect.,

yMemory failure during
self-test,

rrelond the system
dreplace Peripheral
Interfoce Board

dreload the system
>try another Operating
System disc
>See Chapter %, Tests
and Procedures

System disc
any of the

>O0perating
L% not in
drives,

rdisc drive door open

*Memory Roard switch
settings may bhe incor-
rect.,

Remote Console Config-
uration table may be
incorrect, to modify
the user’s Kemote Con-
sole Configuration
table, load the system
from the Svpport Disc,
Record Support Disc
table to user’s disc
and try reloading from



System Load Errors (continued)

~Message- ~Meaning~ ~Action—
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user’s Operating System
disc,

I Support Disc connot
be loaded, a memory
failure most likely has
occured,

KEYROARD LOADER Yreload the system
FATLLURE Ytry another Operating
Syatem disc
YUaing the Support Disc,
re-get the vser’s key-
board configuration, (i)

(1)>The Syntax Reference (p/n 4525i-9200%0) contains
pictorials for each language keyboard.
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Error Codes

Software (DROM) configuration error.

Memory overflow,

Line not found or not in current program segMent.

Improper RETURN

#dbnormal program termination. .,
Improper FOR-NEXT matching.
Undefined function or subprogram,
Improper parameter matching,
Improper number of paramters,
5tring valuve required.

Numeric valve required,

Attempt to re-declare a variable,
adrray dimensions not specified,
Incorrect OPTION BASE statement uvsage.

Invalid bounds on array dimension, or string
allocation statements,

Dimensions are improper or inconsistent,
Subscript out of range,

Substring out of range or substring too long.
Improper valve,

Integer—-precision overflow,

Short-precision overflow,

Real-precision overflow.

Intermedinte-resvlt overflow,

TAN(NXPI/2), when N is odd,

length

in memory



25 Argument of ASN or ACS is 1 in absolute value,
26 0 to 1 neguative power,

27 Negative number to non—-integral power,

28, Argument of LOG or LGT is negative.

29 Argument of LOG or LGT is O,

30 Argument of SBR is negative,

3{ Divislion by 0, or module 0.

32 String does not represent valid number, or string response
when numeric data required.

33 Argument of NUM, CHR%, or PRT$ is improper.
34 Referenced line is not an IMAGE statement,
35 Improper limage.

36 0Qut of data,

37 Edit string too long.

38 Syntax error in LENTER or ENTER,

39 Function subprogram not allowed.

40 Iemproper REPLACE or DELETE,

41 First line number)second line number,

42 ﬁttenpt to replace or delete a busy line or subprogram,
43 Unvused,

44 Unused,

45 Nested keyboard-entry statements.

46 No binary in (RE)-STORE RIN or no progra(RE-)SAVE or (RE-)
8TORE or no key in (RE~)STORE KEY.

47 Svubprogram COM declaration is not consistent with main
program,

48 Recursion in single-lne function.



49 Line specified in ON declaration not found.

%0 File number out of range from 1 thruv 40,

5 File not currently assigned,

B2 Improper volume label or mass storage unit specifier,
53 Improper file name,

Duplicate file name,

5% Directory overflow.

56 File name is undefined,

57 Attempt to use device of unknown type for mass storage.
28  Improper file type,

%% End of file found,

60 Physical or logical end of record found in direct access
mode

61 Defined record size too small for data item,
62 File 1s protected, or wrong protect code specified.

63 Number of records, bytes per record, or physical sectors
exceads 65534,

64 Medium overflow.

6% Incorrect data type,
66 Unused,

67 Parameter ig 0.

68 Invalid line number enountered during MERGE, GET, or LINK,

76 Unused,
77 Specified label not found,

78 Disc operntion completed on device with possible volume label
contlict,



79 Requested subprogram segment not present or binaries are not
allowed in LOAD SUR,

B0 Mnss storage device door open or medium has been removed,
81 Mass storage device failure,

82 Mass storage device not present,

83 Mass storage device is write-protected,

84 Record not ftound,

g% Moss storage medium is not initialized,

86 Access not allowed to specified device,

87 Record address error,

88 Read data error.

8?2 Checkread error.

0 Mass storage system error,

71 Attempt to access a busy file,

92 Cannot get exclusive access to a specified file,
3 Attempt to access an exclusive file,

?4 Specified file cannot currently be locked,.
?%  8String not intact on file,

26 Program is run-only,

?7 Door opened - data files closed,

9?8 Door opened - data lost,

9?9 Locked door opened,

100 Imnge specification expects a4 numeric item,
104 Image specification expects a string item,

i02 Numeric field specification is larger than internal buffer
size,

103 TItem in PRINT USING list haos no corresponding image
specification,

7-8



132

133

134

13%

139

140

1414

142

143

144

14%

199

Unused,
Qutput field overflow,

Improper value in CURSOR statement,

Unused,

Parameter for REQUEST or RELEASE out of range.
Specified device not available,

Referenced device Mmissing or wrong type.
Printer is down,

Printer 1s offline,

Unused.

Spool file record length must be 2%6& bytes.
Incorrect data type found in spool file.

Door open - spool operation aborted.

Expansion of spool file would cauvse medium overflow.
Spool file size too small,

Unused .

PACK/2%0 Errors

Reterenced line not a PACKFMT,
Target string for PACK may not be a string expression,

Insufficient dimension length in PACK statement, or
insufficient curren length in an UNPACK.



203 List item > 32 K in PACK or UNPACK.
204 Conversion error,

20%  UNPACK requires a source string of greater curraent length,

IMAGE/ 250 Errors

2i0 Bad status array.

214 No DRASE IS statemennt active; improper data bse specified
or data base 1% not open,

212 Specified data set pot found,

213 Too many variables iIn list,

214 IN DATA SET already active for data set,

21% Number of elements does not match,

256 Variable type does not miatch with nssocinted field in set,

217 String length in list insufficient, or length of list array
> 25%% bytes.

248 Variable not in common,

219 Line referanced is not an IN DATA SET LIST statement,
220 Improper or illegnl use of malntenance word.

221 Data set not created.

222 Needed volume lost during dismount,

223 Improper backup file.

224 Incomplete backup file.

22% Improper vtility version number in root file,

226 Corrupt data base -~ must recreate it,
227 Corrupt data base -~ Mmust erase it in its entirety,

228 Dato sets cannot b e restored without a roet file.

229 No volume name on data base or backup volume,
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SORT/72%0 Errors

230

231

Improper nesting of SORT statements,

and IN DATA SET,

Cannot reactivitte workfile,

Data base mode

Reguired data set or

Missing or

No WORKFILE IS

root file not

improper for sort.

improper set linkage.

$ statement active,

including DATA EBASE

mounted.

Improper data item or data item not found,

Hum of sort fleld lengths plus overhead exceeds 256 bytes

S50RT RY,

Improper synthetic 1i

Insufficient space in

Program lost due to d

Improper

Improper

Workfile containg

operation attempted on workfile.

READ

REFPORT WRITER/2%0 Errors

BEGIN REPORT does not reference

Report Writer is alre

nkoge .,

workfile,

isc failure.

or PRINT # on workfile,

invalid information.

ady active,

a REPORT HEADER statement,

IS

in

An END REPUORT DESCRIPTION statement 1s missing as terminater
to the Report Description section statement,

Duplicate Report Weiter Description section,

Blank lines

size, or

is

Expression
unacceptable value.,

A TOTALS

ON

in PAGE LENGTH statement

negative,

in o Report Writer

or GRAND

TOTALS

”

ON statement

14

is grenater than page

statement evaluates to an

Ls improperly



(Y]
34
@©

ro
u
A 3]

260

261

262

263

264

265

a66

267

2740

274

positioned in the Report Description section,

A Report Writer operation was requested while outside the
program scope of an active Report Writer, or an END REPORT
was not executed for an active Report Writer before
subprogram termination,

Lffective page size is less than three lines,

Illegal execution of a Report Description section statement,

Insufficient space for printed output within the current
page,

Left margin specified is less than 1, greater than current
printer width -4, or greater than 132.

Control varinble in BREAK WHEN statement has a lendgth
greater than was initially allocated,

A DETATIL LINE statement may not appedr within the Report
Description section,

level parameter is ouvt of range of from 0 thru 2.

(GRAND) TOTALS ON statement is not active for the level
requested,

Saquence parameter is out of range for (GRAND) TOTALS ON
statement ot the level requested.

WITH number LINES parameter in a header, trailer, or detail
line is greatar than the effective page size or is negative,

OLDCVC(H) Ffunction references a level which does not have na
break defined.

QLDCV($) function does not match the data type for the
control variable in the EREAK WHEN statement at the level

requestad,

PRINTER IS statemant may not be executed while Report Writer
is active,

A Report Writer statement may not be used recursively,



FORMS/72%0 Errors

2790 Not allowed when form is active.

94 Not allowed within form image.

Q92 Attempt to input after last field of form,
893 Attempt to output atfter last field of fTorm.

294 Not allowed unless form bs active.,

TIO/2%0 Errors

310 Port ordinal out of range of Ffrom 14 thru 1%,

335 Priority value out of range from 1 tnru 1%,

312 Invalid address in ON. o unterrupt statement,

3i4 Quwnership error:  must do REQUEST before ON INPUT,

Ji% Mo input available: cannot do AREADS from specitfied port,

346 Invalid SEND or SEND EBREAK statement: specified device is
not a4 computer.

Duplicate Errors

800 Source and destination volume specs are the same.

80i Device cannot be locked (files currently opened on that
device),

802 Source and destination are not compatible,

B0%, Destination mediuvm too small fer source.

System Errors

1000 System Files table full,

1004 Too many accesses To specitied File,



1002 Request would result-in deadlock.

1040 Memory parity error,

Some system malfunctions are denoted by an error—-like message on
the display. These messages will appear as the words "SYSTEM
ERROR" followed by a letter, In addition, a table of numbers
may be listed, If a condition of this type occurs, see Chapter
4, Software and Firmware,

l.onder Errors

L.OADER ERROR messages indicate that the operating system cannot
be londed successfully--

A Checksum error, D Insufficient memory,
B Disc read error. E Interface error.
¢ Checkread error. F Disc or system error,

Loader errors A thry C may indicate that the operating system
disc is worn or damaged. Try loading the system with the backup
(spare) copy of the operating system disc, See System Load
Errors in this chapter.

IMAGE Status Errors

The following list describes the condition word values for IMAGE
programming statements,

GCondition Description
Word Error
0 Successful execution — no error.

-1 No such data base,
Data base is currently opened in an incompatible mode.
Ead root file reference,
Pata bose opened exclusively.

-7 Data base lock reguest was already made in current environ-
ment,

~1i0 User may not open additional data bases, five are already
opened,

~N3

~14



~ii Bad data base name or preceding blanks missing.

~42 DRPUT, DEDELETE, or DRUPDATE called with data base not
locked.

~44 DRPUT, DEDELETE and DRBUPDATE not allowed in access mode 8,
~241  Rad password - grants access to nothing,

Data item nonexistent or inaccessible,

Data set nonexistent or inaccessible,

Data set volume nonexistent,
~23 User locks write nccess to data set.,
~24 DEPUT, DRDELETE, DBUPDATE not allowed on avtomatic masters,
~34 Bad mode.

DRGET mode 7 - illegal for detail data set.

DRGET mode % - specified data set locks chains,

52 Item specified is not an accessible search item in the
specitied set,

EBad LIST variaoble - must be "@;" or "&8°,
~%4 Root file not compatible with current IMAGE/25%0 statements,
=92 Data base requires creations.

~94  Data or structure information lost, Data baose must be
erased or re-credated,

i1 End-of-file,

i2 Directed beginning of file,

13 Directed end of +file,

1% End of chain,

i6 The data set is full,

17  There is no chain for the search item value,
There 1s no entry with the specified key value,
No current record or the current record is empty,
The selected record is empty,

i8  EBroken chain,

20 Data base currently locked by another user,

41 DRUPDATE will not alter a search item,
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43
44
50

53

B0
%0
ixx
Jxx

4xx

Duplicate key value in Master.
Can’t delete o Master entry with non-empty Detail chains.
User’s buffer is too small for requested data,

ARGUMENT field type incompatible with search field type
(DBGET, mode 7, or DRBFIND),

ARGUMENT & current string length is less than the string
length of the search field,

Diata set velume is not on-line,

Root file volume is not on-line,.

There is no chain head for path xx.

The automatic master for path xx is full,

The master dato set for path xx is not currently mounted
(applies to DEPUT and DEBDELETE for detail data sets).

DRLOAD/DEUNL.D ERRORS

Errar Error
Number Message
i INCORRECT PASSWORD
2 IMPROPER SET COUNT
3 IMPROPER ITEM COUNT
4 SEARCH ITEM SUBCOUNT > 1
S UNKNOWN SEARCH ENTRY TYPE
6 IMPROPER SEGMENT ENTRY COUNT
7 OQOPERATION TERMINATED
8 NO ROOM ON CURRENT BACKUP VOLUME
9  DATA SET NAME NOT FOUND
i0 DATA BASE STATUS
11 DATA RBASE NOT AVAILAERLE
i2  BACKUP FILE VOLUMES OUT OF ORDER
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i3 DUPLICATE RBACKUP FILE NAME

14 PURGE NOT CONFIRMED; OLD FILE KEPT

15 FATAL ERROR

i6 ROOT FILE NOT FOUND

17 ATTEMPT TO UNLOAD OR LOAD AUTOMATIC MAGTER
i8 ITEM POSITION VALUE EXCEEDS ITEM COUNT
19  IMPROPER VOLUME COUNT

20 ITEM TYPES DO NOY MATCH

24 ATTEMPT TO0 LOAD CORRUPT DATA RASE

22 REQUESTED DATA SET NUMBER NOT FOUND

2% ZERO LENGTH RaACKUP FILE

24 IMPROPER DATA GET NUMBER

25 FORM IS NOT COMPLETE

26  FILE NAME NOT FOUND

27 IMPROPER PATH NUMRBER

28  IMPROPER INPUT VALUE

29  INCORRECT FILE TYPE

30 EBACKUP FILE NOT CREATED RY DBUNLD UTILITY
31 ERASE REQUIRES ALL VOLUMES BE MOUNTED

32 FEWER ENTRIES UNLOADED THAN EXPECTED

33 FEWER ENTRIES LOADED THAN EXPECTED

34 DATA RASE IS MARKED CORRUPT

35 PROGRAM FILE VERSTION DESAGREEMENT

J&6  BACKUP SET NUMBER NOT IN DATA BASE

37 READ FAILURE IN DATA SET RECGRD POSITION
38 GSEARCH ITEM ERROR

39 MISSING MASTER ENTRY FOR SEARCH VALUE

7=17



40  VOLUME NAME TOO LONG: TRUNCATED VALUE
431 FILLE PROTECT CODE DOES NOT MATCH

42 MISSING DATA SET
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PART I: Asychronous Serial Interface

The Asynchronous Data Communication Eoard is a
microprocessor-controlled interface between the HP 250 and up to
five remote devices, Any combinition of terminals, printers, and
computers is permited., Connections are made via RS-232C, 20MA
current—-loop , and/or modem,

Each port on the R5-232C Connector Beard can be configured to run
at any of nine speeds from 110 thrv 94600 bavd. The rate is
selected with a f0-position bavd-rate switch fer each port. Each
port must also be configured, via jumpers, for the type of
connection desired.

Installation Procedures

See Figure 8-1i: Interface Installation,.

1. Turn the HP 2%0 OFF and disconnect the power plug.

2., O0Open the back-panel door.

3. Remove the Cover Plate from the rear side panel.

4. Remove all conpectors from the connector-plate and then
remove the connector-plate from the rear side panel,

S, 1Install the Cover Panel to where the Cover Plate and
Connector-Plate were removed,
Cover Plate was removed using the Cover Plate screws,

6. Set the RS-232C Connector Board jumpers as determined by

port usage, See Table 8-2: Jumper Configurations,

7. Connect the Board Interconnection Cable to the RS-232C
Connector Hoard, See Figure 8-3: RS5-232C Connecter Panel
Assembly,

8., Mount the RS-232C Connector Board Assembly to the left side
of the Cover Panel.

Y. Mount the blank Panel to the right side of the Cover Panel,

i0, Route the Board Interconnection Cable along the wire bundle
+ to the card cage., Secure the cable to the wire bundle with
wire ties and the aluminum cable tray. Longer screuws
may be required to secure the cable tray,



14, Check that all the Asynchronous Data Communication Roard
Jumpers are in the A2 position., Plug the board intoe a
card-cage slot designated for Dato Communications use,
See Chapter 3, Figure 3-3: Card-Cage Configuration.

12, Connect the Board Interconnection Cable to the Asynchronous
Data Communication Boeard,

in
W

13, 82t the bayd-rate switches as required for each port,
Figure 8-2: Roaud-Rate and PA Switches,

[c.4t4

14, Set the Peripheral Address Switch to PAYS.,  This will
ensure that the left-most port is Port 1 and the right-most
port is Fort %, See Figure 8-2: Bauvd-Rate and PA Hwitches,

NOTE
When accessing o port with a program, add
10 to the port number(i-%) te get the
port address.
i%. Run the CONFIG program and edit the TIi0 DROM to avte-load,
and the Remote 1/0 Configuration to reflect the port

desiagnation made during Step &,

16, Verify the Asynchronoeus Serial Interfdce operation. See
Operation Verification on page 8-10,

Eack-Panel Door \\\\\\j::>j

Connectar—-Plate

//’///lreﬂoue this panel)

$6 X .25 FH
Caver Panel
-
7
L
e
~. /,/ -
ST
LT
\\\\. i T
h “KA’ e Fanel
RSO f
Cover-Plate //J/,/ mm@ 4 -
(remove this panel) <

Availnble from Cover—Plate ~J7 [
and Connector-Plate removal //
Port 1 /

RE-232C Connector

Panel Assembly
6 X 375 LK

Figure 8-4: Interface Installation.
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Configuration and Cabling

Peripheral devices are connected to the HP 250 by using a modem,
direct connection, or 20 mA current loop. Table 8-1 shows the
type connection and the cabling needed to connect the supported
peripheral devices to the HP 250.

Table 8-4: Cabling Infoermation

: DEVICE : TYPE CONNECTION : CABLE/OPTION REQUIREMENTS
: : ] HP 250 : DEVICE :
+TTY Compatible : MODEM : 451144 : Customer :
{RE-232C 1/0 | : 1 Supplied !
: DIRECT : 451 13A% : Customer :
: - : : i Supplied :
tHP 264X Series  MODEM : 4%144A ¢ 132324 (both):
i1Terminals : : o 13232M (EUR)Y
: : : o 13232N Us)
' i CURRENT+ : 454124 + 13232F :
! i DIRECT 45443A% : 132324 (both):

: ! ! o L3232M (EUR)D
: i 13232N (US)
1HP 262X Series :  MODEM : 454414 ¢ 13222M (EUR)
:Terminals : ; o 13222N (US) :
: ¢t DIRECT : 45143A% : 132224 (EUR)
: : ¢ 13222N (US)H !

oo s pors S send fase aatn cevs Soes mive et fme Teb Sts KA St Sete wm Semr e FHA GMS S SR See) Ebee S0 Fese Mess Sife beee S aAee SIS Baee SO) Lees Pis iPe e SE +et® et eSS TS FRMH SHE 2ert MAS bree mett OB re vEh PRt peee PYPY Semb sees SmOS SHE Sres mme beed temt

tHP 2635 Key : MODEM ! 4%114A  Option 41 :
tboard/Printer : | | :
rand HP 26314 :+  DIRECT ! 4%5113A% : Option 44 :
Printer 1 : !

(HiP 3000 i MODEM : 45411iia J0062E !
:COMPUTER i DIRECT : 451144 45113A%

XThe 4%113A cable is optional, and is vsed to expand
the distance between the HP 250 and the terminal,
(givegs an additional 10.% metres)

+The General Purpoese Asynchronous Card (HP 13260K) is
required for current loop connections to 264X series
terminals.,



Baud—-Rate and PA Switches

The bauvd-rate and PA switches are located on the Asynchronous
Dota Communication Board, as shown in Figure 8~2, Each baud-rate
switch must be set to match the baud-rate for the device
connected to the corresponding port,

Always set the PA switch to position PA %, This ensures that the
RH~232C Connector Board ports are numbered 1 thru %, left to
right respectively., Position PA 4 is not available for use at

this time.

e m gn%mmnmgg;m
SWITCH BAUD T
SETTING RATE {45120-66550)
0 1410 TO RS-232C CONNECTOR
BOARD
i 200
2 300 RJOTAERF?CONNECNON
PERPHERAL ChBLE
3 600 SWITCH
4 1200 47
5 1800 PORT 1
b 2400 82 [ponr 2
PORT 3  RATE
7 4800 SWITCHES
PORT 4
8 2600 '
PORT 5
Q? not used
BROWN TAB

Figure #8-2: EHEaud-Rate and PA Switches



RS~-232C Connector Board Jumpers

A full description of the RS§-232C interfacing standard is beyond
the scope of this manual. More detall concerning the mnemonics
vsed in defining the jumpers can be found in: EIA STANDARD
RS-232-C. A copy may be obtained from the Engineering Department
of the Electronic Industries Association,

Tuble B8-2: Jumper Configurations

0 emte sxes 8200 crwm ss0¢ Sa mars Vets soEs £isp Seoy Shus AN sets Semt eoe Ssey A0S St fwme S90S S090 Sem Mewt rtue Segs ey smmd s Seye 9800 Smpe rvee SPUs Sap el Sme fam DESY e aus) Sers AfSe $S0¢ Sous Sy Piin Emee oM Sesd Sese ISE Seew mwe Sem Arus KON TNME seme bitm dmww swtt srew

¢ JUMPER : DIRECT ¢+ DIRECT : MODEM i MODEM :

: ¢ CONNECTION : CONNECTION : CONNECTION : CONNECTION
! i RS~232C t CURRENT i LEASED 1 SWITCHED !
! H ¢ LOoP ! LINES ! LINES ]
; i : A ! E : A : a
: 2 fy : B ; A : a :
: 3 A : E : A : A !
4 : A ! E ! A : A :
: s ! - : E A\ A :
6 : fi : A i A/R/C (2) : A H
H 7 : A : A H E ! B :
8 A A ] A : R !
H 9 H A/B (1) A ] R ! E !
: i0 A ! A H c : R/C (3
NOTES:
i A —-if DTR is not provided by the remote device
B ~if DTR is pravided by the remote device
2 sets desired Data Rate Select (function of the modem
used)

3 B -monitor CTS (US)
C -monitor DCD (EUR)

86



Jumper Definitions

Jumper Definitions

-5 A RS-232C
B 20mA Current Loop

& A DRS not used
B DRSS wired to +4igv
C DRSS wired to —4i2v

7 A RTS not used
B RTS wired to +12v thru 2.7K pull-up

8 A DSR(DTR for modem) wired to +i2v thru
2.7 pull-up
B DSR(DTR for modem) controlled by UART

9 A DTR(DSR for modem) wired to +4i2v thru
2,7k pull-up
B DTR(DSR for modem) Monitored

10 A CTHS and DCD not mMonitored: input to UART
wired to +12V thru 2.7K pull-up

CTS monitored

DCD monitored

@R~

HPF Terminals and Printers

When connecting the HP 264X series terminals, HP 263%
Keyboard/Printer, or the HP 2631 Dot Matrix Printer directly to
the HP 250, use direct connection RS-232C with all jumpers set
to A’ except jumper ¥9, Set jumper #9 to B’

HP 3000
Direct connection of the HP 250 to an HP 3000 requires that

all jumpers be set to ‘A’ except jumper #9. Set jumper #9 to
’B’l (



JUMPER
sAeBe |
eA*Be 2
*A°B* 3 : .l X . .
sA*Be 4 B S B
eAepe 5 oo
. 4 2 I
oabee € \ /J/’
*AeBe 7 PORT RS.232¢
o CONNECTOR
e BOARD
oA(oEBo 0 (45120-66551)
(@) o
TO ASYNC DATA
COMMUNICATION
PORT PANEL BOARD BOARD(CARD CAGE)
INTERCONNECTION
CABLE

Figqure 8-3: RS5-232 Connector Panel Assembly



Operation Verification

HP Termlinals

Enter and run the following program for each terminal port,

10 INPUT "ENTER DEVICE ADDRESS OF PORT UNDER TEST";P
20 REQUEST P

30 Pr: PRINTER IS P

40 PRINT "TYPE IN DATA AND PRESS RETURN KEY"

50 ON INPUT #P GOTO In

60 WAIT

70 In: PRINTER IS 8

80 DISP AREAD%(P)

?0 END

This program outputs the statement "TYPE IN DATA AND PRESS
RETURN Key" to the terminal, Data entered at the terminal is
then transferred to the HP 250 and displayed on the CRT.

HP 2631 Printer

Execute the PRINTER IS {(port # +1i0) statement,
Execute PRINT “TEST"

The printer should print the word ’TESGT?,
Repeat the test for each printer port.

HP 3000 Computer

Run the HP 3000 link program, "LK3000",

The HP 3000 system prompt (:) should appear.

LOG ON

LOG QFF

Depress the HALT Key to terminate the "LK3000" program.
Repeat the test for each HP 3000 port,



Parts

Degcription Part Number
Asynchronous Data 45420-66550
Communication Koard

RS8-232C Connector 4512066551
Board

Board Interconnection 4512064600
Cable

Panel 451200024114
Panel, Connector 45420-00242
Panel, Cover 45000002414
RE-232C Modem Cable 45411~61601

(4.5 meters)

20mMA Current-Loop 4514261602
Cable (1.5 meters)

RS-232C Direct 4511361603 (optional)
Connection Cable
(10.9 meters)

Screw, panhead w/lock 2360~-0447 <(available from cover
plate removal)

Screw, #6x.25 FH 2360~-0481 (not included with
HP 451204)

Strew, #6x.375 LK 2360-0417

Label, I/0 Port 7120-1144
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