




































08 R/W This command is used for all sector reading 
and writing. It is a block transfer command 
capable of transferring from 1 to 64K 
sectors. The Drive byte contains the drive 
number. Argument 1 contains a read/write 
flag where one indicates a disk read, zero 
indicates a disk write. Arguments 2-5 con­
tain either a 32 bit absolute sector number 
or two 16 bit fields, the first of which is 
a sector number whose value ranges from zero 
to the number of sectors per track minus 
one. The second 16 bit field is the logical 
track number, which is the cylinder number 
times the number of heads per cylinder plus 
the head number. Arguments 2-5 are depen­
dent on the Mode byte as explained above in 
the GLOBAL command. Both cylinders and 
heads are numbered from zero. Arguments 6 & 
7 contain the number of sectors to be tran­
sferred, which must be at least 1. If the 
command completes without error, the track 
and sector arguments will be left pointing 
to the last sector transferred pI us one, the 
count will be zero and the DATA address will 
be pointing to the last byte transferred 
plus one. If a hard error occurs, the argu­
ments in the IOPB will be left so that the 
command may be retried by simply clearing 
the status and sending an a tten tion. The 
track and sector will point to the sector in 
which the error occurred. The count will 
indicate the number of sectors yet to be 
transferred and the DATA address will indi­
cate the next byte to be used. 

09 RELOCATE Used for relocating bad sectors found during 
use of the drive. This command is normally 
used during block R/W commands. If a hard 
error occurs during R/W, the STATUS byte is 
cleared, the command byte is replaced with 
RELOCA TE, and a tten tion is genera ted. The 
track entry is placed into the internal 
relocation map and the drive copy of the map 
is updated. Any data buffers that should 
have been written to the bad track are writ­
ten to the new track, and any data already 
on the bad track is moved to the new track. 
Then the original contents of the data buf-
fer are restored. After RELOCATE, the status 
byte and command bytes can be replaced 
with the R/W command and execution continued 
if further transfers are to be performed. 

14 



OA FORMAT This command will format one track. Before 
it can be issued, the heads must be placed 
on the appropriate cylinder using the SEEK 
command and the appropriate head must be 
selected with the SELECT command. Argument 
1 must contain the length of GAP 3 and 
argument 2 must contain the fill character 
to be used in the data field. ARG3 must 
contain the head number to format. 

OB FORMAT-BAD This command will mark the track given in 
Arguments 2-5 as BAD. Usually used in a 
forma t program. 

OC ST ATUS The physical drive status port on the DISK 3 
is read and it is written in ARG 1 of the 
IOPB. 

OD SELECT The contents of ARGI are transferred to the 
DISK 3 physical drive control ports. 

OE EXAMINE The local memory of the DISK 3 addressed by 
arguments 1 & 2 will be dumped to external 
RAM as addressed by DATA for a count as 
indicated in arguments 3 & 4. 

OF MODIFY A block of data will be transferred from 
main memory starting at the address indi­
cated by DATA to the memory address within 
the DISK 3 indicated by arguments 2 & 3 for 
a count as indicated by arguments 4 & 5. 

All two byte arguments are stored low byte 
first. 

INITIALIZATION - To initialize the DISK 3, a software reset should 
be performed by pulsing the appropriate reset bit in the atten-
tion port. An initial IOPB must be constructed at 50h where all 
but the LINK field bytes are don't care. The LINK field must 
point to the first actual IOPB. Following a reset, the head 
must be positioned over cylinder 0 by the HOME command before 
the drive can be accessed. If the drive has not been previously 
formatted a SPECIFY command must be issued to complete the 
initialization. If the drive has not been previously formatted, 
a SPECIFY command must be issued and the drive must be given a 
bad sector map. Cylinder 0, head 0, sectors 0 and 1 must be 
read into memory at the same time. Sector 0 begins with the 
string "CompuPro", which can be used to insure that the drive 
has been formatted with a CompuPro DISK3 format program. 16 
bytes into sector 0 is the specify block for this drive. This 
specify block should be sent to the controller with the SPECIFY 

. command. The first 256 bytes of Sector 1 contain the bad 
sector relocation map for this drive. The relocation map 
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should be sent to the controller with the SET-MAP command. The 
GLOBAL command should then be issued to complete the 
initialization. It is important that the sector relocation map 
be read in to memory and saved BEFORE the specify command is 
issued, since the SPECIFY command will most likely set a skew 
factor and reserve some of the begining tracks, thus making the 
relocation map difficult or impossible to find. 

"SPECIFY FORMAT" 

The SPECIFY command is used to load drive relative parameters when 
the DISK 3 is initialized. The format for the table loaded by this 
command is described below. Each entry corresponds to two bytes 
stored low byte first. The table is twenty-two bytes long. Note 
tha t some of the values are scaled. 

BYTE FUNCTION DESCRIPTION 

o STEP-RATE The step time to be used for seek. This is 
the time in 100 micro-second increments. 
Use zero for drives with 3 us buffered seek. 

2 SETTLE-TIME The head settle time to wait following seek 
complete before a [read] or write is 
a ttempted. This is the time in 100 micro­
second incremen ts. Use zero if head settle 
time is included in seek complete. 

4 SECTOR-SIZE The number of bytes per sector. 

6 SEC/TRK The, number of sectors per track. 

8 TRK/CYL The number of tracks per cylinder, or the 
number of heads. 

10 MAXTRK The number of cylinders. 

12 PRECOMP Begin using the precompensated write data at 
this cylinder number. 

14 REDUCE Begin using the reduced write current at 
this cylinder number. 

16 RESERVED 

18 RES-TRACKS The number of tracks reserved for bad sector 
remapping. 

20 POSITION This should always be set to zero. 
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APPENDIX 

DISK STRUCTURE CREATED BY THE FORMATTER 
(This structure will vary for each drive.) 

Example: QUANTUM Q540 40 MB hard disk 

Cylinder Head Sector Length Descriptio~ 

0 0 0 8 "CompuPro." 

0 0 0 8 Disk 3 revision date. 

0 0 0 20 Specify block for this drive. 

0 0 256 Sector relocation map, organized 
as words with the low byte first. 
Possi ble val ues for each word 
are: 

0 Marks this entry as 
available for dynamic 
sector relocation. 

-1 Marks the end of the map. 

Other value Con tains the logical track 
of the relocated bad 
sector. The offset within 
the map entry indicates 
the track number of the 
reserved track to use. 

0 1 0 First reserved track for 
relocated sectors. 

0 7 8 
1 0 0 

1 7 8 
2 0 0 

2 5 8 Last possible reserved track. 

2 6 0 First data track. Normally the 
previous tracks are invisible and 
this one is treated as cylinder 
0, head 0 by the software. 

/ 

17 



18 



HARDWARE SECTION 
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PARTS LIST 

SEMICONDUCTORS CAPACITORS 

DI-D2 IN914 Cl 56pF (2%) 
D3 IN747 C3 100pF 

C4 .001 uF 
Ql,Q3,Q4 2N3904 C6 330pF 
Q2 2N3906 C7 .0068uF 

C8 150pF 
Ul 74LS628 C9,C 1 0 220pF 
U2,UI8,U38 74LS74 CII-CI6 1.5uF 
U3 26LS32 UNMARK.ED .01uF 
U4 194P-l 
U5 26LS31 
U6 74LSOO 
U7,U26 74LSIO 
U8,U48 74LS240 
U9,U35 74LS273 RESISTORS 
UIO 7406 or 7416 
Ull 7407 or 7417 Rl,R20 4.7 K 
U12 74LS139 R2 10 K 
U13 74LS393 R3,R6,R 14,R 18 680 Ohms 
U14 96LS02 R15,R19 3.3 K 
UI6,U24,U27 74F74 R5,R13 
U17 74F04 R16,R17 330 Ohms 
U19 74LS04 R9 1.5 K 
U20 8085AH-l RII lK 
U22 74LS157 R12 68 Ohms 
U23 9401 
U25 74FOO 
U28 74LS139 
U29 74LS138 
U30 74LS08 
U31,U46,U47 74LS373 SIP RESISTORS 
U32 D3-PROM 
U33 6116-2 SRI 110 Ohms 
U34 194P-2 SR2 220 
U36 74LS38 SR3 330 
U37 194P-3 SR4,SR5 5.1 K 
U39 194P-4 SR6 1.5 K 
U40,U43,U44 74LS461 
U41 74LS244 RPI 16 Pin Socket only 
U42 25LS2521 with Dip Shunt 
U45 74LS245 
U49 74LS299 
U50 194P-5 
U51 194P-6 MISCELLANEOUS 
U52 194P-7A 
U53-U55 7805 regula tors XI,X2 10 MHz Crystal 

Ll 2.2 uB Inductor 
DLYl,DLY2 21198 Sl 8 position dip switch 

(Potter Number) 
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LIMITED WARRANTY 

COMPUPRO warrants this computer product to be in good working order for a period of one (1) 
year, (two [2] years CSC and six [6] months for disk drives) from the date of purchase by the 
original end user. Should this product fail to be in good working order at any time during this 
warranty period, COMPUPRO will, at its option, repair or replace the product at no additional 
charge except as set forth below. Repair parts and replacement products will be furnished on an 
exchange basis and will be either reconditioned or new. All replaced parts and products become 
the property of COMPUPRO. This limited warranty does not include service to repair damage to 
the product resulting from accident, disaster, misuse, abuse, or unauthorized modification of the 
product. 

If you need assistance, or suspect an equipment failure, always contact your COMPUPRO System 
Center or dealer first. COMPUPRO System Center technicians are factory trained to provide 
prompt diagnosis and repair of equipment failures. If you prefer, or if you are not satisfied by the 
actions taken by your System Center/dealer, you may return the product to COMPUPRO for 
warranty service. Please call COMPUPRO at (415) 786-0909 to obtain a Return Material 
Authorization (RMA) number, or, write to COMPUPRO at 3481 Arden Road, Hayward, California 
94545, Attn.: RMA. Be sure to include a copy of the original bill of sale to establish purchase date. 
If the product is delivered by mail or common carrier, you agree to insure the product or assume 
the risk of loss or damage in transit, to prepay shipping charges to the warranty service location 
(System Center or COMPUPRO) and to use the original shipping container or equivalent. Contact 
your COMPUPRO System Center/dealer or write to COMPUPRO at the above address for further 
information. 

ALL EXPRESS AND IMPLIED WARRANTIES FOR THIS PRODUCT, INCLUDING THE 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE 
LIMITED IN DURATION TO A PERIOD OF ONE (1) YEAR FROM THE DATE OF PURCHASE, 
AND NO WARRANTIES, WHETHER EXPRESS OR IMPLIED, WILL APPLY AFTER THIS 
PERIOD. SOME STATES DO NOT ALLOW LIMITATIONS ON HOW LONG AN IMPLIED 
WARRANTY LASTS, SO THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU. 

IF THIS PRODUCT IS NOT IN GOOD WORKING ORDER AS WARRANTED ABOVE, YOUR 
SOLE REMEDY SHALL BE REPAIR OR REPLACEMENT AS PROVIDED ABOVE. IN NO EVENT 
WILL COMPUPRO BE LIABLE TO YOU FOR ANY DAMAGES, INCLUDING ANY LOST 
PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES 
ARISING OUT OF THE USE OF OR INABILITY TO USE SUCH PRODUCT, EVEN IF 
COMPUPRO OR A COMPUPRO FULL SERVICE SYSTEM CENTER HAS BEEN ADVISED OF 
THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY. 

SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR 
CONSEQUENTIAL DAMAGES FOR CONSUMER PRODUCTS, SO THE ABOVE LIMITATIONS 
OR EXCLUSIONS MAY NOT APPLY TO YOU. 

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE OTHER 
RIGHTS WHICH MAY VARY FROM STATE TO STATE. 

COMPUPRO 
3481 Arden Road 

Hayward, CA 94545 
(415) 786-0909 

Note: This warranty supersedes all previous warranties, and all other warranties are now obsolete. 

#17806 Revised 3 84 
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