


















FUSES 

The fuse installed in the external tape memory depends upon the unit type and the power 
supply voltage. Check that the fuse installed in your unit conforms to the table below. 

Standard 
Option 002 
Option 004 

l00V/120V 

�!�.�~�~� 
�~�,�o�~�A�T� 

2.0AT 

WARNING 

220/240V 

750mAT 
1.0AT 
1.0AT 

TO AVOID THE POSSIBILITY OF SERIOUS INJURY, DISCON· 
NECT THE AC POWER CORD BEFORE REMOVING OR IN­
STALLING A FUSE. 

The fuse is located on the rear panel of the external tape memory to the left of the power 
socket. To change the fuse, disconnect the power cord to the unit. Remove the fuse cap by 
pressing inward while twisting it counterclockwise. Remove the fuse from the cap and insert 
the correct replacement fuse (either end) into the cap. Put the fuse and cap back into the 
fuse holder. Press on the cap and twist it clockwise until it locks in place. 

EXTERNAL TAPE MEMORY/CALCULATOR CONFIGURATION 

Place the external tape memory aM calculator Oil a flat surface where they are to be used. 
Raise the two front tilt stands �I�o�c�c�:�~�e�d� underneath the front of the HP 9877 A. 

- CAUTION 

The interface connector must not be inserted or removed from the 
external tape memory or calculator with the power on either unit. To 
do so will cause· damage to the equipment. 

Insert the interface card into any of the three slots located at the rear of the calculator. Con­
nect the other end of the interface into the socket on the rear of the external memory. Do 
not connect the power leads at this stage. 



INITIAL TURN·ON INSTRUCTIONS 

1. Set the external tape memory voltage selector switches to the setting applicable to your 
ac mains supply. The voltage selector switches are located on the rear of the unit. Switch 
settings for the nominal line voltages are shown below. 

100 Volts 120 Volts 220 Volts 240 Volts 

)40 " Jell" JtD" JOG " 

~no~ ~1JII~ no~ ~no~ 
10 ::::_10 .. :::.. ~::.. . III :::: 01 

2. Check that the calculator voltage selector is set to the correct position (see your 9825A 
Calculator Operating and Programming Manual). ._ 

3. Connect both the external tape memory and calculator power leads into ac mains sockets. 

4. Using the switch on the front panel of the external tape memory, and on the right hand 
side of the calculator, switch on the power. 

TAPE CARTRIDGE UNIT TEST 

Before using the external tape memory (or when faulty operation is suspected), the unit 
should be tested with the System Test Cartridge supplied with the calculator. 

Procedure: 

1. Turn on the calculator and external tape memory. 

°2. Insert the System Test Cartridge into the ta~ cartridge unit to be tested. 

3. Press: 

8~0CD o 0 (~ xx m ~where xx = select code number; ~ chapter 3) 

800CD 

4. . The calculator display will show: 

5. Press: 

08 
6 



6. The following display and printout should be seen: 

~--------------------------------~ 
CARTRIDGE TEST 

7. Remove the System Test Cartridge and insert a scratch cartridge-, then press 8 . 
8. After about 45 seconds the following display and printout should be seen. 

j; !::. ~, ;-; ,- . ,- ,. ._. ..' 

CARTRIDGE TEST 
COMPLETE 

9. Remove the scratch cartridge. 

-The scratch cartridge must be. good, unprotected tape cartridge which does not contain wanted information. 

For full information on calculator tests refer to the HP 9825A System Test Booklet, 
Part No. 09825-90031. 

CONDITIONING THE TAPE 

On any individual tape drive, repeated operations over a short length of tape (usually less than 
4000 bytes or 1.5 m (5 ft.)) can cause slack (extreme changes in temperature can also cause 
this)Jhe outer layer of tape can slip and rub on the cartridge, causing damage to the tape. 
If operation continues, the tape may jam and bE'ruined. 

NOTE 

This problem is most likely to occur if exclusive use is 
made of one file or two adjacent files near the beginning or 
end of tape. 

If a particular application requires such operation, this slack can be prevented by condition­
ing the'tape periodically. For example, for a tape with 80 files where only files 0 and 1 are 
used, execute the following program segment after every 200 operations on file 0 or 1 : 

18: f'df S0 
19: rew 



CHAPTER 3 

OPERATING INSTRUCTIONS 

GENERAL 

As stated in Chapter 1 ,the external tape memory cartridge units are identical to the unit 
fitted in the calculator. Also, tape care, format and commands are identical. Therefore, 
before using the external tape memory the user should read Chapter 9 (tape cartridge opera­
tions) in the calculator operating and programming manual. The following chapter only 
provides the additional information required to use the HP 9877 A. 

SETTING THE SELECT CODE 

The select code is a number by which the calculator identifies a peripheral device. When a 
select code is addressed in a program or throUilh the calculator keyboard, a communication lin~ 
is set up between the calculator and peripheral. Although the external tape memory is essen­
tially one peripheral, each tape cartridge unit is considered by the calculator to be an individ­
ual peripheral. The reason for this is that the calculator can service only one tape cartridge 
unit at a time. 

To provide the communication link between the 9825A calculator and a specific tape cartridg€ 
unit in the 98n A, there are two stages in setting up the select code. This is accomplished by 
setting a switch on the interface card and by a calculator keyboard entry or by specification in 
a peripheral control program. 

The S'd1Ict code number set on the interface card identifies the HP 9877A as a whole. If you 
also have other peripherals or instruments connected to the calculator each of these must be 
allocated their own code number. You must therefore choose a select code whose combina­
tion does not include a number already allocated to another device (see select code combina­
tions). This number, once set, does not normally need to be altered agarn. 

Interface Card Select Code Switch 



The select code number entered through the calculator keyboard, or specified in a peripheral 
control program, identifies the individual tape cartridge units. When the 9877 A is being used 
as an external memory, the user must identify the specific cartridge each time he wishes to 
use it by addressing it in the control program or through the keyboard with the appropriate 
~Iect code. This includes the calculator built-in unit which is always identified by select 
code number 1 (sse 1). See 'External Memory Mode' in this chapter for a more detailed 
description. 

When the unit is being used to duplicate a master tape, the DUPLICATOR tape cartridge supplied 
with the HP 9877 A is used. The program contained on this cartridge includes the cartridge 
select codes. Therefore the user only needs to set the interface card selector. See "Tape Dup­
lication Mode" in this chapter for a more detailed description. 

SELECT CODE COMBINATIONS 

The select code numbers you choose to set on the 9877 A interface card and through the calcu­
lator keyboard (or control program) are governed by various restrictions. It is imponw that 
you observe these restrictions in order that the 9825A19877 A configuration functions correctly. 

Described below are the combinations of select codes applicable to each of the three versions of 
HP 9877 A. For all versions select codes 0 and 1 must never be used as these are allocated to 
functions within the 9825A calculator (0 selects keyboard and display and 1 selects the built-in 
cartridge). In addition, select codes 2 and 3 must not be used with option 004. If either 2 or 3 
is used a meaningless response will result. The select code combinations for each version is 
as follows: 

Standard (1 cartridge unit) 

Select codes 2 to 15 inclusive are available. The select code set on the interface card must also 
be addressed through the keyboard (or control program). Whichever number you select cannot 
be used to identify any other peripheral. Also you cannot use any number already allocated to 
another peripheral. 

Option 002 (2 cartridge unit) 

Select Code 2 3 4 5 6 7 a 9 10 11 12 13 14 15 
Tape Ca~ridge #1 #2 #1 #2 #1 #2 #1 #2 #1 #2 #1 #2 #1 #2 

Select codes.2 to 15 inclusive are available. The code numbers are divided into pairs. To identi­
fy the 9877 A as a whole either number of a pair may be set on the interface card (e.g. 2 or 3; 
4 or 5; 6 or 7 etc.). However, if either number of a pair is being used to identify anpther peri­
pheraf t.hen neither number is available for use with the 9an A. Also, whichever number you 
choose to set on the 9877A interface means that its partner number cannot be used to identify 
other peripherahi. 

To identify the individual tape cartridge units, select codes must also be addressed through the 
calculator keyboard (or by control program). The select codes used here must relate directly 
to the number set on the interface card. For example, if 6 is set ;.. n the interface only 6 or 7 

may be used to identify the individuaJ cartridge units. For each number pair the lower number 
always identifies tape cartridge # 1 and. the higher number tape cartridge # 2. 
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Option 004 (4 cartridge unit) 

Select Code 4 5 6 7 a 9 10 11 12 13 14 15 
Tape Cartridge #1 #2 #3 #4 #1 #2 #3 #4 #1 #2 #3 #4 

Only select codes 4 to 15 inclusive are available and these are divided into groups of four as 
shown above, To identify the 9877A as a whole, any number of a group may be set on the 
interface card providing that this number, or any other number in it's group, is not being 
used to identify other peripherals. Similarly the number you choose to set on the interface, 
along with the other three numbers from its group cannot be used to identify other peripherals. 

To, identify the individual tape canridge units, select codes must also be addressed through the 
calculator keyboard (or by control program). As with option 002 these codes must relate 
directly to the code number set on the interface card. For example, if 9 is set on the interface 
card, numbers 8, 9, 10 and 11 may be used. With each group the lower number always identi­
fies tape cartridge #1 and the higher number tape cartridge # 4. 

EXTERNAL MEMORY MODE 

Keyboard Operation 

1. Check the select code number set on the interface card. 

2. Insert the data cartridge(s) into the HP 9877A tape cartridge un:t(s). 

3. Press: o 0 0 xx CD (where xx =- select code number) 

4. Use the Selected tape cartridge unit in exactly the same manner as th~ calculator's built­
in unit (employ the commands as described in Chapter 9 of the 9825A Operating and 
Programming Manual). 

5. Each time the tape cartridge unit is no longer required, it must be disabled by RESET 
ot.b.v executing another sse instruction to identify another tape cartridge unit. 

By Program 

'Repeat steps 1 and 2 as detailed in Keyboard Operation above. The select code (sse xx) state­
ment must be executed in the program flow. This directs any cartridge operation to the speci­
fied tape cartridge unit. An sse xx statement remains operational until another is specified. 

TAPE DUPLICATION MODE 

Syntax: d U P G master sc, slave sc [, slave sc [, slave sc [, slave sc]]] 

, Parameters for master and slave tapes can be constants or expressions. All select code para­
meters must be in the range: 1-15 inclusive (select code 1 always addresses the 9a2SA calculator 
~uilt~in cartridge unit). At . one slave select code must be specified. The DUPLICATOR 

.' _. memory and must be loaded into the calc;ulator before 
,.t:)teC1l1ting dupc does not destroy programs, s~ecial function 

. 'in the calculator memory • 
... ', ~ -:;'.' " " '.... 



Keyboard Operation 

1. Check the select code number set on the interface card. 

2. Insert the DUPLICATOR program cartridge into the 9825A tape cartridge unit. Read 
"Notes on DUPLICATOR binary cartridge" at the end of this chapter. 

3. Load the DUPLICATOR program into the calculator by pressing: 

(0 0 0 n (where n I: file number from 1 to 10) 

4. Press: 

5. Remove DUPLICATOR cartridge. 

6. Insert master data cartridge into calculator or any slot. in the 9877 A. 

7. Insert slave tape(s) into 9877 A or calculator. 

8. Press: 

000 x ill 
where x -= tape track number 0 or 1. If trk is not entered. track 0 is automatically dupli­
cated. If, prior to duplication, track 1 on the master tape was being used and you wish 
to copy track 0, the RESET button (on calculator) can be pressed instead of executing trk O. 

9. Press: 

0000 x. vI. vI. vI. v])) ill 
where x iii master tape select code number. If tape is in calculator, this number is 1. 

y 1:1 slave tape(s) select code numbers. 

10. Once the dupe command has been executed the calculator screen displays: 

l~ __ ~_f_k_·~x ___ f~.i~l~e~_x ________________________ J 
The track number set through the keyboard is displayed through the entire duplication 
routine. As the duplication progresses; the file number currently being copied is dis­
played. 

Executing dupe also initiates duplication of the entire specified track of the master tape. If 
you wish to terminate duplication, this can be done at any time by pressing STOP or 
RESET on the calculator. At the end of the complete duplication process, all tapes are 
automatically rewOund and the calculator screen displays ~ . . 
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By Program 

dupc is a programmable statement and can therefore be used in a program. Generating "back 
up" data cartridges for important data automatically at the end of a program course is easilv 
achieved by dupc. To utilise this feature proceed as follows: 

1. Repeat steps 1 to 5 described in "Keyboard Operatiorf' above~ 

2. Insen 'lour program data cartridge into any cartridge unit, for example into the calculator 
unit. 

3. Insert your "worki~" and ''hick up" data cartridges into the remaining cartridge units 
according to t"e select cocies used in your program. 

4. At the end of your program enter into the DUPLICATOR routine by the follovJing state­
ments for a copy of track 0: 

trkO; dupe x, V [,y [,V [, Y))l 

If a copy of track 1 is also required, trk 1 must be set before dupc is executed again. 

Example: 

A program takes inputS of data, processes it and then stores it on the external tape cartridge 
units with select codes 4 and 5 (or whichever select codes are applicable). At the end of the 
job the user requires copies of his important results. To achieve this the following routine 
can be appended to the end of the program to provide automatic ''back up" copies on the 
external tape cartridges (for this example select codes 6 and 7 are used). 

- " . :' ._._ .. '. -:' --;-, '. :' "-'J 

68: "-REMARK": " I 
69: t r k e; dupe, 

',I' 4, 6'; d u p (, - 5', 7 . . . . 
,70: trk l;dupc' 
.4,6;dupc 5,7 
71: dsp "back-

, 'UP cop i es done"., 
- ... 72: end . ,;.~:.- .. 

. ,;-. ~ . ). ,. 

Using dupe in "Live Keyboard" Mode 

The dupe routine can also be used in "Live Keyboard" mode on the 9825A Calculator. After 
execution of dupe the calculator does not know the tape position. Before continuing further, 
the tape position must be re-established by executing rewind \rew) or find file (fdf), (see also 
'track and select code' in General Notes On Duplication). 

Example: a keyb,oard ,~of '~~J f~ ;:. ;:" ~ ''( ; r ;:;. i,.i will establish the tape position. . \, 



Normally a problem will arise only when "live keyboard duplication" interferes with a mark 
process. To avoid this, ensure that the statement (mrk) is on the same line as find file (fdf) 
or rewind (rew) instruction in your program. 

Example: 

53: rew 
54: Mrk 10,40 

53: 
54: re ... d"rk l~h 

40 
55: 

GENERAL NOTES ON DUPLICATION 

This format will cause a problem 

---Correct format, no problem. 

Duplicated file size: The dupc statement uses only "free memory space", which means that 
programs and variable allocations currently established in the calculator are preserved and will 
not be changed. 

Example: 

Assuming that a 9825A Calculator, option 001 with 16K bytes of memory is used. The DUP­
LICATOR program and a user program requiring 4.3K bytes is loaded into the calculator 
memory. The user program assigns variables requiring 5K of memory. The following figures 
show how large (in this example) a cartridge file can be at maximum for successful duplication. 

Total available RIW memory 

Dupl icator program 
User program 
Assigned varia~les 

15028 bytes 

736 bytes 
4300 bytes 
5000 bytes 

10036 bytes subtract from total available RIW memory 
enables a maximum file size of 4992 bytes 
to be duplicated. 

The DUPLICATOR will mark the files on"the slave tape(s) with exactly the same size as they 
ar\! on the m~ster tape regardless of file type. When the available free memory space is too small 
(memory overflow), the particular file will not be copied. This file can be copied at any time 
under manual control. " 
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A memory overflow error: This will be printed with track and file # on 9825A printer. 

Auto-verify: Duplicated files will be automatically verified if auto-verify has been enabled, 
otherwise verification is skipped for fast duplication. 

Auto erase: Slave cartridges will be erased after the last file. 

Track and select code: The dupc statement does not affect the current track and cartridge 
drive select code (sse) settings. Tape position wi!l be unknown after finishing this statement. 
Use fdf (find file) or rew (rewind) statement to establish tape position if necessary. 

Binary files: Cannot be duplicated with the dupc statement. If binary files are detected on the 
master cartridge, error 57 will be printed and the file will only be marked. 

Failures on master cartridges: Will terminate the duplication. Witt. an Extended I/O ROM 
plugged into the 9825A they car De isolated (see cartridge error codes in 9825 Operating and 
Programming Manual and error statements in the Extended" I/O ROM manual). 

Failures on slave cartridges: Will not terminate the duplication, uuiess all slaves fail. In this 
case an 'error B1' will terminate the operation. All slaV{ failures will be printed ')n the 9825A 
printer to indicate the error type: 

ego err\)t" 42 in 1. 

on sc 5 
trk 1 fil.:- 6 

4--error type 
; 4--slave select code 
: 4-file location 

The DUPLICATOR will leave the tape where the failure occurred, disable the drive on this 
select code operation and continue with duplication on remaining slave cartridges. 

The slave cartridge errors are trapped automatically by the DUPLICATOR and cannot be 
indicated by Extended I/O ROM. 

Beginning and end: DUPLICATOR always starts with file 0 on the current track and duplicates 
the whole track., At the normal end of duplication, the master tape and all good slave tapes 
are rewound. The cartridge select code, before calling DUPLICATOR, will be set and the tape 
position set to lost. 

Error codes: All cartridge errors are valid during duplication (see 'Error Messages' in the 9825A 
Operating and Progrcu~'ming Manual). In addition, the DUPLICATOR generates the following 
errors: 

BO - duplication terminated by 8 . 
B 1 - all slaves bad; cannot continue. 

B2 - # of parameters incorrect, select code specified twice. 



NOTES ON DUPLICATOR BINARY CARTRIDGE 

The DUPLICATOR cartridge contains the tape duplication program in binary format on track 
o and is recorded ten times on files 1 to 10. Therefore when the program is to be loaded into 
the calculator any file number (between 1 and 10) may be specified after the Idb statement. 
File 0 contains the initialization routine f~r "auto-start" when the Extended I/O ROM is in-

, stalled. 

CAUTION 

As vJith all tape cartridges, strong magnetic fields can erase the 
programs on the DUPLICATOR cartridge. 

Geawal Consid .. tions For Binary Programs 

--

A binary program can be loaded over another binary program of equal or greater length at any 
time. 

Any binary program can be loaded at any time (from the keyboard or a running program) 
provided there is room in the memory for it and no simple, array, or string variables have 
been allocated. 

Once simple, array, or string variables are allocated, a binary program cannot be loaded unless 
space has been allocated for it by a previous load binar, operation. 

It is suggested t~ before any variables are referenced, load the'largest binary program file 
that will be needed. Then variables can be allocated and other binary programs can be loaded 
without concern for reserVed space. When the Extended I/O ROM is installed, the "auto-start" 
feature ensures that the DUPLICATOR binary program is automatically loaded when the cal­
culator is switched on. 

Record Memory and Load MemorY-with a binr, program 

Bina" programs will not be recorded when a record memory (rem) is executed. Further, 
an rem statement erases the binary program currently in memory. 

Therefore use the following procedure to record memory: 

1. On another cartridge, mark a file for 32566 bytes (or as applicable to the actual memory, 
size of the 9825A) to hold the'recorded memory. 

- 2. Ex~e rem Y; where Y = file ~mber'to hold the recorded memory. 
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To load memory (ldm) at a later time use this sequence: 

1. I nsert the 'linary cartridge in the 9825A tape transport. 

2. Execute Idb n (where n:l the file number of the binary program that was in memory when 
the memory was recorded). 

3. Remove the binary cartridge and insert the cartridge containing the recorded memory. 

4. Execute Idm Y (where Y • the file number of the recorded memory). 

5. Repeat steps 1 and 2 above to reload the required binary program. 

General Cartridge Errors 

A full list of tape cartridge errors will be found in the following manuals: 

• Your HP 9825A Calculator Operating and Programming Manual. 

• String ROM Manual 09825-90020. 

• Advanced Program~ing ROM Manual 09825-90021. 

• Extended I/O ROM Manual 09825-90025. 



· Printed in Federal Republic of. Germany 10n6 


