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NOTICE 
fhc DISK l's D revision firmware (U32) h:as several performance 
cnh:incements th3t require che follo'lo\· ing: 

I l Ope rat ing systems, or h igher versions, as listed below: 

CP; M•2.2Q 
CP/ M 8-16 • l.IR 
CP/M-86• I.IR 

MP/~1 .. 8·16., 2.11 
Concurrent oos• 8-16• 3.10 

CP/ M 68K • l .2M 

If you r ope ra I ing sys tem is alder than those listed . it shou Id 
be upgraded. 

1) I lard d 1sks must be f orn1:it1ed with the intcrle3ve fa c tors Csl..cw> 
shown below: 

Sector size: 
2048 
10~4 

512 
25C> 

Interleave 
2 
2 • CompuPro stlnd3rd 
3 
3 

.).) DISK IA (if present) should hlvc EPROM •:918 or greater. 

DISK 3 SPECIFICATIONS 

Timing • • • • • • • • • • • .Meets all 1e:fY. 696/S-lOO timinq 
specif icaticns. 

0 

OMA • • • • • • • • • • • • • • f\l.11 y arbitrated 2 4-bi t exterrled 
adddressing tenp:;razy master per 
IEEE 696/S-lOO specifications. Q 
tio restrictions at 641< bo.lrrlaries. 

Priority Level • . • • • • • .S#itdl selectable. 
Memory Requirements • • • • • • None. 
~rt · ts • • • • • • • 'IW ports, switdl selectable address. 
Intenupts .. • . . ••.•.. Cou:pletion interrupt enabled by 

software. Priority level jLDnperable 
to VIO-VI7 or Iln'. 

srso6 oonrpatible version characterized b'j: 
Disk Data Rate • • • • • • • • 5. 0 MBPS 
Control °'ble • • • • • • • • • 34 Corrluctor 
Data Drivers • • • • • • • • .RS422 

Drive Olaracteristics arrl Fonna.t: 
• 

The DISK 3 maintains a separate table of characteristics for each 
of the connected drives. Tables are loaded through channel 
commands making each of the drives independently software 
configurable. The software configurable parneters incl•rle: 

Step Rate • • • • .. • • • • • • Drive Deperrlent. 
Head Settle Time • • • • • • .Drive Deperdent. 
Number of Heads •••••••• Drive Deperdent (Up to 16) 
Number of Tracks • • • • • • .Drive Deperrlent (Up to 64K) 
Preca1ip • • • • • • • • .. • • .Drive Deperrlent (Any track) 
I.ow oirrent • • • • • • • • • .Drive Deperrlent (Any track) 
sector Size • • • • ••••• Drive Dependent (128, 256, 512, 

1024 or 2048 bytes) 
Sectors Per Track • • • • • • • Drive Dependent (Up to 56) 

0 

HOW TO GET YOUR DISK 3 UP AND RUNNING 

Eager to get your new DISK 3 running? Careful installation is 
needed to assure proper function of this board. 

DISK31NSTALLATION PROCEDURES (For use with CompuPro• t-tard 
Disk Subsystems.) 

STEP J. UNPACK DISK 3 BOARD. 

Along with the board. you will find 
an extra jumper shunt and two card 
ears in the plastic bag. 

STEP 2. INSTALL CARD EARS. 

a) Hold the board so the component side 
is toward you. (Sec diagram below.) 

b) Insert the peg on the card ear into 
the hole in the right corner of the 
board. Fold the car over the board's 
edge until the ear's hole snaps over 
the peg (make sure the long edge of 
the ear is along the top edge of the 
board.) 

c) Repeat for left ear. 

. . . . -. ' . 
• 1 - ! 
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Figure 1. DISK 3 (Component Side) 
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STEP 3. S.ET SWITCHES. Check the DISK 3 switch settings (see 
f igure below for the location of Sl. We recommend that switch 
positions which are NOT USED be set to OFF. 

The black dot ( •) shows which side of the switch should be down. 

SWITCH 1: R'5rl'ION §El' ll 
S1 1 OFF • • • • • 

OFF ON 2 00 •• J 1 • • • • • 
c •• J 3 CN • • • • • 
I Mi l 4 OFF •• I• • • • • • 
( II t 5 • • • • • 00 
I .,. 6 ON 
I • • • • • II' 7 00 •• • • • • • • • 

8 • • • (NOT USED) 

J1 

\, . -
S1 

JS 

J10 

Figure 2. DISK 3 (jumper and switch location) 
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-

0 

• 

... 

0 

.. 
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STEP 4. CIIECK JU~1PER SHUNT CONNECTORS 

Make sure the jumper shunts arc installed as 
figure 2 on previous page for location of 
la be led J 7, J 8, J9 and JI 0). J6 is unused. 

JU~f PER SliUNTS 

listed below. (Sec 
• 
JU mper con nee tors 

notch_--11~ 
~ 

A jumper shunt is a small plastic part 
used to notch connect two pins on the 
jumper connector. Jumper shunts should 
be installed notch side down. 

• 

Ace J7 should be connected from B-C. 

•l!:!J 
~· .. 

.. .. 

... JS should be connected from A-C • 

. ,., ••••••• 
•l!J······· 
01234567 

J9 is for the interrupt selection. 
Use position 1 for Vil. 

0 
1 
2 
3 
4 
s 
6 
7 

I• •I • • • • • • • • • • •• • • 
' JlO selects the data bit for reset. 

The top position is for DO. 

P3 e e 

P2 LI 
P1 I• • I 

PO • • 

Jumper the middle two positions of the jumper 
located to the left of U37. 

J11 

If: The board is not correctly jumpcred . 

' l'HEN: Use B pair of needle nose pliers to gently 
rcnlove, and carefully replace the jumper 
into its proper location. 

jumper shunt ""-

3 



CONNECT THE CABLES FRO~f DISK 3 
TO THE HARD DISK SUBSYSTE~t 

Place your hard disk subsystem near )'Our computer enclosure. 
Make sure it is on a stable surface to reduce vibration when the 
computer is working. ~1ake sure it is not located near telephones Q 
and magnetic fields (like those created by a generator). If you 
need to remove the cover from the computer, do not use a magnetic 
screwdriver. 

CABLE INSTALLATION. Cables must be connected correctly. Be sure 
that when you assemble the cables the red stripe is Bl'''\\Yi en the 
same side. and the connector plugs arc inserted properly. You 
could connect these cables in any order. We rcconltllcnd the 
following procedure. 

WARHDIG: BEFORE YOO OPEN YOOR CllUUl'ER m.c:&lRE AlW1\YS ~ 
SURE TllE POWER IS OFF AND rr•s t:fiP[lU~l>. RDCNE ROG>, Mnll, 
EiC .. I tililal CAN CXHlJCl' FJFCIRIC ClJRRENI'.. 00 Kn' 'lUXll 1HE RMl:.R 
SUPPLY .. 

• 

STEP 1. IDENTIFY CABLES. CBTJ4 - short 2o-pin cable. 
CBJ .17 - long 20-pin cable. 
CBIJ 3 - short 34-pin cable. 
cm J 6 - long 34-pin c.ahle. 

STEP 2. ATTACH THE CABLES TO THE BACK PANEL OF 
COC\IPUTER ENCLOSURE. 

a) Select CBL14. Insert male connector into the "Drive l" 
slot of the computer enclosure. The pins face outward 
and the red stripe on the cable is on the side shown on 
the back panel illustration below. 

)••\ red stripe 
CBL 14 inside l • •{ ]. 
CBLl7 outside 

)·· • 

·C J• •\: 
0 

] .. ( •( 

·( ] .. ( 
·C )•-< • • 
< ~ 

0 ~-~·~ '----' • ~ 1'.o:::---it--- red stripe 
< ~ < > CBLIJ inside 
__ r:;o;;.., , -< >- CBL 16 outside \ ] 000 < ,. DODD 

Figure 3. COMPUTER ENCLOSURE • (back panel outside) 
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b) Attach connector to back 
panel with the hardware 
that came with the 
system. (Nut / lockwashcr 
inside and jack screw/ 
flat washer ou ts.ide the 
enclosure.) 

c) Select CBL13. Insert the 
male connector into the 
slot inside the back 
pa net la be led for the 34· 
pin hard disk cable. 
(Sec diagram on the 
previous page.) 

d) Attach the CBLJ 3 
connector to the back 
panel as in step b) 
above • 

STEP 3. INSERT THE DISK 3 INTO THE f\olOTHERBOARD: Place the 
boa rd in to the slot closest to the back of the 
enclosure. The edge connector is offset, so that the 
DISK 3 will fit only with. the component side facing the 
front panel of the enclosure. PUSH DOWN GENLLY UNTIL 
THE BOARD IS FIRMLY INSTALLED. 

STEP 4. ATTACH THE CABLES TO THE DISK 3. (Face the component 
side of the board.) 

a) Pick up the female connector 
of CBL 14. Keep the red stripe 
on the ca blc to the left . 

b) Gently slide the connector 
on to JI. (Sec component legend 
on the board or diagram on 
page 2 for location of J 1.) 

c) Next gently slide the connector of CBLI3 onto JS. (See 
component legend on the board or diagram on page 2 ~or 
location of J5.) Keep the red stripe on the left side 
on the connector. 

s 



STEP 5. ATTACH THE CABLES TO THE HARD DISK SUBSYSTEM. 

a) Take CBLI 7 and insert one end into the 20-pin connector 
you attached to the enclosure. Match the red stripes. 

b) Insert the other end of CBLl 7 into the back of the hard Q_ 
di s k enclosure in the 20-pin connector (red stripe on 
the side away from the fan). 

c) Now take CBL16 and insert one end into the 34-pin 
connector you attached to the enclosure. Match the red 
stripes. 

· .. 

d) Insert the other end of CBL 16 in the 34-pin connector on 
the back of the hard disk, with the red stripe away from 
the fan. 

TESTING 

lMPORTANT NOTE: Make sure the 50-pin floppy disk drive cable is 
attached from the disk enclosure to the DISK I board before the 
CONFIDENCE TEST is run. 

IT IS NECESSARY TO RUN A CONFIDENCE TEST BEFORE YOU 
BEGIN TO USE 'i' OUR NE\V HARD DISK SUBSYSTEM. 

Follow the steps below (using the floppy-based operating 
diskette) to format the hard disk and run the drive confidence 
test. (The operating system diskette sent by CompuPro is set up 
to run the floppies onJv.) 

TO BEGIN THE CONFIDENCE TEST 

• 
(This test performs a rigorous examjnation of the hard drive and 
prepares an error map which is stored on the hard disk. The bad 
sector relocation is done at the end of the test. It takes 
approximately 16 hours to complete.) 

STEP 1. Turn on your system. 

STEP 2.Insert a .single-user (CP/ M -type) operating system 
diskette. 

STEP 3. Type: DISK3 ALL then press the return key. 

6 

Q 

0 

... 

STEP 4.The screen asks you if the drive to be formatted is a 
Quantum 540 (Q540). If it is, and you want the te.s ting 
to begin, type "Y" -and press the return key. The DI SK 3 
program will begin formatting and the cylinder number on 
the screen wilJ be quickly incrementing. (Go to STEP 
6.) 

STEP S. If the hard disk you want to format is not a Quantum 
540, reset the system and type 11 DISK3 HELP... A list of 
possible command line arguments will be displayed. 
Next to the heading "drive•, several commercially 
available disk drives arc listed in an abbreviated form. 
If your drive is listed, you ma.y test it by typing 
"DISK3 <your drivc•s abbreviation> ALL" and pressing the 
return key. The screen will a s k i·f the drive to be 
formatted is the one you just typed. Type •y'! and press 
th.e return key. The test will now proceed to format 
your drive and the cylinder number on the screen will be 
quickly incren1ented. 

If your drive is not listed, you must obtain the drive 
relative parameters from your drive's manufacturer. 
These parameters should be in the. drive's manual. Type 
"DISK3 ALL". Then type "N" and press the return key. A 
drive parameter will be displayed on the screen. Type 
in the value of this parameter for your drive and then 
press the return key. The vaJue within the parentheses 
will be defaulted to if you press the return key without 
entering a value. Continue to enter parameters until 
"physical interleave factor" is displayed. The value 
that will optimize your disk's throughput depends on the 
"sector size" which you previously specified as one of 
the parameters. 

sector Size 
2048 
1024 

512 
256 

Interleave 
2 
2 
3 
3 

Enter a skew according to the a hove table. "Retry 
count" is normally set to 1. "Number of reserved 
tracks" is dependent on the size and error-rate of your 
drive and must also include tracks for dynamic 
relocations. After you have entered all parameters, 
type "Y" and press the return key. The program will 
begin formatting the drive and the cylinder number 
displayed will be incremented. 

7 



STEP 6. The test formats the drive, verifies its contents~ and 
performs the data and seek tests. You may hear a lot of 
noise during the seek test, but this is normal. QQ NOI 
STOP THE TEST! Completing this test is your best 
guarantee that the DISK ) and the hard disk subsystem 
will work properly. After the test is complete. DO NOT 
REFORMAT the disk as this will destroy the bad sector 
map. 

IMPORTANT 

If you have been using any hard disk \\' ith any other 
contro1ler and are now going to use our DISK 3, 
you will have to make some kind of backup, copying 
your files from your hard disk onto either 
floppies or a tape, then reformat the hard disk as 
described above and copy the files back onto your 
hard disk. 

TROUBLE? 

It is acceptable to have some hard errors, but you should have no 
more than a total of 40. Cylinder 0 should have no errors; no 
head should have more than 10 errors; no head should have more 
than 4 tracks with multiple defect errors; and there should be no 
more than 1 error per megabyte of unformatted storage {40 
errors). 

• 

f} ,, 

a 

Q .. 

0 

-
• .. 

TROUBLESHOOTING 

IF: You are getting errors on every cylinder during 
the verify, the 20 pin cable is probably reversed. 

THEN: Stop the test hY pushing fil RESET buttQ!l. Check you·r 
cable to make sure it is correctly attached. If it is 
not, attach it properly and start the test again (as 
indicated a bovc). 

IF: The test does not work at all, · the 34-pin cable 
is pro ba bl y reversed. 

THEN: Check your cable and start the test again. 

CONCLUSION: 

Now that the hard disk drive has been f ormatttd and error mapped, 
you need to ref er to your operating system manual to prepare a 
system diskette that will recognize the hard disk. Each 
operating system prepares its diskettes differently, so use your 
instructions for each operating system you have. 

• 
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DISK 3 TECHNICAL INFORMATION 

INTRODUCTION 

The CompuPro DIS.K 3· is .an intelligent, high performance 
\llinc.hester disk controller. It will accept up to four soft
sectored hard disks (Seagate 506 interface or equivalent), 
providing controller and OMA interface functions to the IEEE 
696/S~lOO bus. All real time disk intera.c-tions arc handled by 
the on board pro.cessor, eliminating the need for real time code 
in the host system. The only real time requirement of the host 
is the ability to handle the DMA transfer rate. ., 

HARDWARE INTERFACE 

The DISK 3 host interface consists of a single \\•rite-only port 
called an "attention" port. You can choose the address of the 
port .by changing positions 1-7 on Switch 1. The port appears as 
a pa1r of 1/0 addresses. CompuPro~s software expects to see the 
Disk 3 set. at 1/0 port 90 hex. Set SYi' itch J for the standard l / 0 
port loca t1ons ~f. 90 and 91 hex.: Turn all Switch J positions ON. 
except for pos1t1ons l and 4, wh.ich should be OFF. (If you 
followed the .instructions for How To Get Your DISK 3 Up and 
Running Without Reading the Manual, you've already done this.) 
' 

To ho1d the local 8085 processor in a reset state: write a FFh to 
the attention port. An attention signal may be sent to the DISK 
3. by writ.ing OOh to the attention port. 

The DISK 3 may be directed to genera.te an interrupt on completion 
?f a co~mand. !he interrupt .line to be used is selected by the 
installation of Jumper J9 positions 0-7, .and INT. These 
.correspond to Vectored Interrupt lines \rlo~ V17 and the bus INT 
signal line. Use the VI I jumper (position l of J9) .for operation 
in a CompuPro multi-user system. 

' 
All other communications between the DISK .3 and host system arc 
handled via. DMA. The priority with which the board will 
arbitrat~ ~or the bus to perform its DMA cycles is s.elected by 
J 11, pos1t1ons PO through P3. The DISK 3 i·s set to a priority .of 
9 w.hich is selected by jumpering positions PI and P2 only. 

On the present units; the firmware is contained in a 2764 or 
equivalent EPROM. The board is soc.keted for accepting either a 
2716, 2732. or 27128. Jumpers J7 and J8 must be set according to 
the size of E.PROM used. · 

J7, 
J8 

2716 2732 

B-C 
A-C 

10 

2764 

B-C 
A-C 

.27128 

A-C 
A-C 

Q 
. . 

-

'° 

.. • 

. . . 

SOFT\.\-'ARE OVER\'IE\\' 

Sin~e t.hc DJSK 3 is an intel.lj~ent controller there is a seQuencc 
wh•ch 1s performed upon rece1v1ng an attention pulse from the bus 
master. Qn~_y th(( first att~ntion Quls~. aftct llJl initial reset 
causes the unique sequence below to be executed once. 

1) The DISK 3 fetches 16 bytes from SOh .. 

2)The 3 bytes at 5D~ 5E and .5F are stored by the DISK 3 as 
the LINK address. All other bytes are ignored. 

3)The DISK 3 halts and waits for the ·next attention. No 
status is returned to the host because a command \VUS not 
interpreted nor executed. (NOTE: This is a departtire 
from the EPROM versions prior to D.) 

All subscauent attention pulses cause the following sequence to 
be executed. 

l) The DISK 3 will fetch sixteen bytes from the LINK address 
specified by the last three bytes of the previous IOPB. 

2) The DISK 3 will interpret the command and perform the 
task or terminate in an error ·State if there is some 
problem. 

3). The DISK 3 will write the STATUS byte in the IOPB to let 
the bus master know the status of the last operation. 

4) An interrupt will be generated if it was requested. If 
the continue bit is set, interrupt reque.sts are ignored .. 

5)The DISK l will fetch another IOPB if the continue bit in 
the command byte is set. Otherwise, the DISK 3 will halt 
and wait for the next attcn!ion pulse. When operating in 
a non-interrupt mode, the bus. master should verify that 
the DISK 3 is not busy performing the previous task when 
a new operation is desired. 

SOFTWARE INTERFACE 

The DISK 3 and host system communicate with one another through a 
• • n1a1.n memory resident structure called Input Output Parameter 

Blocks (IOPBs). When the host system wishes to have a disk 
operation performed by the DISK 3. it assembles the command and 
any required arguments into an IOPB and signals the DISK 3 by 
writing the attention port. The DISK 3 will copy the IOPB to its 
internal RAM and interpret the command. Any required data 
transfers will be made automatically to the address indicated in 
tt1e IOPB. When it has finished the command, the DISK 3 inserts 
tl1c resulting stntus in the IOPB and optionally generates an 
• interrupt. 

11 



The IOPB is a sixteen byte data structure which may begin 
anywhere in the sixteen megabyte address space of the IEEE 696/ S-
100 bus. It consists of the following byte fields: 

BYTE 

0 

1 STA'IUS 

2 DRIVE 

3 ARGl 
4 ARG2 
5 ARG3 
6 ARG4 
7 ARG5 
8 ARG6 
9 ARG7 

·10-12 

13-15 

FUNCI'IOO 

'!he o:nunan:i to be executa:i. 

Initialized by the host to zero to 
i.rrl..icate busy. 'Ihe DISK 3 will insert 
the resuJ. tinj status \IJhen the c:xmnard 
has been cxaupleted. 

. . 
·~ 

canmard is executed on this lcqical 
drive. 
'Ihe contents of the arguioonts field 
are cxmnan:i dependent. 

'!his field contains the IJ1A aciiress 
for arr:f req.1ired data transfers. 

'Ibis field a:xrt:a in the startin:J 
address of the next IOPB to be 
:i.nteiprete.:i. 

COMMAND - This byte contains a valid command in the range of 0 
to 3F hex, along with an interrupt flag in the most 
significant bit position and a continue flag in bit position 
6. A range check will be performed on the operation code, 
and if an invalid operation code is detected,. the command is 
terminated with an argument range error. The most 
significant bit of the command byte is a flag which is used 
to indicate if an interrupt is to be generated on completion 
of the command. If bit 6 is set, the DISK 3 will fetch. 
another IOPB from main memory without an attention. This 
will continue until there is a. command with bit 6 cleared. 
The interrupt request bit is ign.ored if the continue bit of 
the command byte is set. Each of the operation codes are 
described below in the OPERATION CODE section along with 
their required arguments. 
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STATUS • The status byte provides a handshake between the host 
system and the DISK 3 as well as returning the resulting 
status of an opera ti on. This byte .is set to zero by the host 
before an attention signal is issued. Jn non-interrupt 
driven systems, the status byte may be polled by the host 
system, the zero indicating •busy" until the actual 
completion status ·is provided. A status of FF hex indicates 
successful completion of the command. Other possible results 
are operation code dependent and are listed here. 

STNIUS CDDE* 

0 

1 

2 
3 
4 
5 
6 
7 
8 

FF 

:aisy - DISK 3 has not canpleted orrrent 
command. 

Argument rarqe error - saneth.i.ng' is wroDJ 
in the IOPB. 

Drive not ready. 
Tjme out (header not foorrl). 
Data CRC error. 
write fault. 
over.run on hls. 
Header ~ error. 
Map full. 
Cctnpleted with no errors. 

•These status codes may also appear llS error message numbers. 

DRIVE ... This is the physical drive .number of the drives as con
nected to the DISK 3 board. The first drive is drive 0 and 
the last drive on the DISK 3 board will be drive 3. A range 
check will be performed on the contents of the DRIVE byte. 
and if the selected drive is not within the range specified 
for the DISK 3 board, an argument range error is indicated 
and the command .is terminated. Otherwise, the indicated 
drive is selected for the current command and the command is 
executed. 

ARG 1-ARG7 - These bytes contain command-specific information 
described in the OPERATION CODE section of the manual. 
Commands which inter-act with the drives (seek, read, or 
write) will first test DRIVE READY and may terminate with a 
NOT READY status. 

DAT A • This three byte field contains the starting address for 
the DISK 3 data. transfer. It is used for both reading 
information from the disk and writing information to the 
disk. This address is also where header images must reside 
when formatting. 

13 



LINK • When the DISK 3 receives an attention. it clears any 
interrupt that it may be asserting and then fetches the 16 
bytes from the new IOPB as pointed to by the LINK field of 
the previous JOPB. For many applications, the interface to 
the DISK 3 will use a single IOPB after Jcaving the original 
LfN K address at 50 hex. If using a single IOPB, the LINK 
field is simply pointed to the start of the IOPB and not 
altered from one command to the next. 

OPERATION CODES - The following operation codes arc available in 
the EPROM. Note that the code numbers are specified in Hex. 

a:>OE FUNCI".rON 

00 NOOP 

01 VERSION 

02 GlOBAL 

03 SPECIF' I 

04 
• 

May be used to LINK to a new IOPB or to 
clear an interrupt. 

This cacunarrl will return the current 
version of the internal fitnware in the 
EPRCM on the DISK 3 OOard in ~l as a. hex 
number. 

ARGl-A.~ ccntain glci:lal infcnnation which 
is true for all drives connected to the 
DISK 3. '!his infornatioo is: ARGl - Mcx:le 
of operatioo. If Mede is OFFH then a 32 
bit field specifyin; an absolute sector 
number to be read or written will be used 
for the read/write cc.mnarrl. If Mo:le is 
Zero then two 16 bit fields cont.ainirq 
logical sector arxi lcqiral track are used 
for the read/write cx:mnarrl. ~2 - Number 
of retries which shoo.ld be pe.rf ormed 
l:ef ore returnirq an error status to the 
system. ARG3 - :t.:i.Jmher of drives connected 
to all the DISK 3 boan:is in the system. 

A table of parameters for the selected 
drive wi l 1 be loaded fl"QU the main menory 
address indicated b'j mTA. See "SPECIFY" 
FORMAT on the followi.rq pages for the 
fonnat of this table. 

Used to read a bad sector map into the 
internal RAM of the DISK 3 board. Data 
field contains the address of the 
relocation map which is 256 bytes lorq. 
See the .Apperrlix for the structure of the 
relocation map. 'Ihe 00.IVE byte ImJSt 
contain the number of the logical drive 
beirq mapped. 
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Drive byte contains the drive number to 
be tthaned•• to track zero at a lCM step 
rate. When not oo track zero, this 
caranan:i waits for SEl'JC c:x:MPI.E'IB before 
issuirq another step p.llse. 

SE:E:K Drive byte rontains the drive number which 
will be selected. '!hen the selected drive 
will move the R,IW head to the cyli.n:ier 
specified by arguments .1 & 2. 

READ-HFADER '!he hardware will attempt to read aey 
header fran the presently selected track. 
If an error is detected in the mark or 
CRC, the operation will be repeated. If a 
valid header is f ourxi, the fa.Jr i:tiysical 
adiress bytes will be transferred to Oi?>a'A. 
If a valid header cannot be foun:l, the 
cn1mian:i will timeout. 

Used for all sector readirg an:i writi.rg. 
It is a block transfer oamnan:i capable of 
transferri.nq fran 1 to 64K sectors. 'Ihe 
Drive byte contains the drive number. 
Argument 1 contains a read/write flag 
where 1 Wicates a disk :read, o inii.cates 
a disk write. Arguments 2-5 contain either 
a 32-bit absolute sector rn.nnber or tv.o 16-
bit fields, the first of which is a sector 
number whose value rarqes fran zero to the 
number of sectors per track minus one. 'Ihe 
secord 16-bit field is the lCXJical track 
number, which is the cylin:ier number times 
the rnunber of heads per cylin:ier plus the 
head number. 2-5 are depenlent 
on the Mcxie byte as explained above in the 
G!DBAL oamnan:i. Both cylinders an:i heads 
are numbered fiun zero. 6 & 7 
contain the number of sectors to be tran
sferred, which must be at least l. If the 
ocanman:i cnupletes without error, the track 
an:i sector arguments will be left pointin;J 
to the last sector transferred, the count 
will be zero an:i the Di\TA address will 
point to the first byte of the last sector 
transferred. If a hard error oco1rs, the 

in the IOPB will be left so that 
the ocanman:i may be retried by simply 
clearirq the status an:i serdirq an 
attention. The track arrl Sector will point 
to the sector in 'Which the error ooo.1r'1.'Ed. 
'Ihe count will i.nilcate the number of 
sectors yet to be transferred and the IY\TA 
address will irdicate the next byte to be 
used • 
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OA 

OB 

oc 

OD 

RELOCATE Used for relocatirg bad sectors fam:i 
durirg use of the drive. '!his camman::i is 
nonnally used durirg block R/W cxmnards. 
If a hard error occurs during R/W, the 
srA'IUS byte is cleared, the camman::i byte 
is replacEd with RELOCATE, and attention 
is generated. 'Iha track entry is placed 
into the internal reloc.ation map and the 
drive CXJP'i of the map is up:lat:Erl. Any data 
buffers that should have been written to 
the bad track are written to the new 
track, and any data already on the bad 
track is iooved to the new track. 'Iben the 
original contents of the data buffer are 
restored. After RELOCATE, the stab>s byte 
and camman::i bytes can be replaced with the 
RjW camman::i and e.xe.::ution continued by 
issuirg an attention if further tran.sf ers 
are to be perf 0I111e:i. 

FORMAT 'Ibis camman::iwill format one track. Before 
it can be issued, the heads nust be placed 
on the apprcpriate cyl.in:ier usirq the Sf:f:K 
camman::i. Argument 1 must contain the 
length of the in gap (GAP 3) 
divided by 4 and argument 2 m1st contain 
the fill character (normally ES) to be 
used in the data field. ~3 lll.lSt contain 
the head number to format. 

a) Specify o:x111erd JmJSt preceed a format 
b) Data field Jil.lSt contajn addres.s of 

· header image in main memocy which 
lmlSt contain fo1r bytes per sector 
( cyli.."'rler, cylin:ier, head, sector) 
arrl aCXXJUnt for skew. 

FORMAT-BAD 'lhis camman::i will mark the track qi Ven in 
2-5 as BAD. Usually used in a 

fonnat program. If 1'kde is o, then Argu
ments 4 arxi 5 represent the track. If 
Mode is l, the 2-5 are converted 
to track a.rrl sector values. '!he awropri
ate track is ovei:written cx:rrpletely wit.h 
4F.s. 'Ihe drive' s map shcul.d be up1atai 
wi.t.h the logical track number. 

STA'.IUS The physical drive status p::>:r:t on the DISK 
3 is read a.rrl is written in APGl of the 
IOPB. 

SEI.F.CT 'Ihe contents of ArGl are transferred to 
the DISK 3 physic.al drive control ports •. 
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OF IDDIFY 

The local ~ry of the DISK 3 addressed 
by Arguments 2 & 3 will be dl.m\)Erl tQ 
external RAM as addressed by Or\TA for a 
count as indicated in Arguments 4 & s . 

A block of data will be transferred fran 
ma.in memocy starting at the address irrli
cated by DATA to the Jnel1¥)I)' address within 
the DISK 3 indicated b'j arguments 2 & 3 
for a count as indicated by arguments 4 & 
5. 

All two byte arguments are stored low byte 
first • 

JNITIALIZA TION - To initialize the DISK 3, perform a software 
reset by pulsing the appropriate reset bit in the attention 
port. An initial IOPB must be constructed at SOh where all 
but the LINK field bytes are in a "don't care" (XX) state. 
The first attention signal after a reset causes the initial 
IOPB to be fetched from SOh but not executed. The initial 
IOPB's LINK field must point to the first actual IOPB to be 
executed. A second attention signal causes the first actual 
IOPB to be fetched and executed. This double attention 
proccd ure is only necessary for the first ... .;,mmand after a 
reset. All subsequent attention sjgnals will fetch the IOPB 
pointed to by the previous LINK field and execute 
immediately. Following a reset, a NOOP is usually executed 
to ascertain the presence of the controller board. Next, the 
HOME command must position the head assembly over cylinder 0 
before the drive can be accessed. 

If the drive has not been previously formatted, set up a 
block of the current drive relative parameters with zero 
reserved tracks in memory and issue a SPECIFY command to 
continue the initialization. At this point, the DISK 3 
contains a null bad track map (no bad tracks). After a 
GLOBAL command is completed, perform a media integrity test. 
This operation should determine media defects and map them in 
memory on the basis of the logical track where the error 
occurred. Only one entry should be present in the map for a 
track with multiple errors. Do a FORMAT-BAD to mapped 
tracks. Addend the bad track map with two bytes of zero per 
entry until the desired number of reserved tracks is 
represented. Place a -1 (FFFFh) after the last zeroes to 
signify the end of the map. Write the bad map to absolute 
sector J. Write the "CompuPro" and date string (16 bytes 
total) and a new specify block that jncludes the number of 
reserved tracks to absolute sector 0. 
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lf the drive bas been previously formatted, then cylinder 0, 
head 0 sectors 0 and l are always read into memory at the 
same time. It is important that the bad track relocation map 
be read into memory BEFORE the SPECIFY command is issued 
since the SPECIFY will most likely reserve some of the 
beginning tracks, thus making the relocation map in absolute 
sector 1 inaccessible. Sector 0 begins with the string 
"CompuPro" which can be used to insure that the drive has 
been formatted with a CompuPro DISK 3 format program. The 
specify block for this drive begins 16 bytes into sector O 
and ·should be sent to the controller with the SPECIFY 
command. The first 256 bytes of Sector I contain the bad 
track relocation map for this drive. Send the relocation map 
to the controller with the SET-MAP command. Sectors O and 1 
are readable after a HOME command because the DISK 3 firmware 
defaults to ST506 parameters and absolute sector mode after a 
reset. Issue the GLOBAL command to complete the 
initial.iza ti on. 

"SPECIFY" FOR~1AT 

The SPECIFY command is used to load drive relative parameters 
when the DISK 3 is initialized. The for mat 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 that some of the values arc scaled. 

BYTE FONCTIOO DESaUPITCN 

0 Sl'EP-RATE '1he step ti me to be 11sed for seek. 'lhis is 
the tine in 100 micro sca>rxi increments. 
Use zero for drives with 3 us eaiffered 
seek. 

2 SEITI.E-TIME 'Ihe head settle time to wait follONl.n:J 
seek ~lete before a read or write is 
attentpted. '!his is the time in 100 mici-o 
secorxi in:::reroents. Use zero if head 
settle time is incltlded in seek complete. 

4 SE:CTOR-SIZE 'Ihe numbei' of bytes per sector. 

6 SEC/TRK 'nle nunU::>er of sectors per track. 

8 TRK/CYL ·The n\..DIU::>er of tracks per cylirrle.r ' · or the 
number of heads. 

10 MAXI'RK The number of cylirrlers. 

l2 PREa::MP Begin usir.g the pr too write data 
at this cylirrler number. 
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14 REOOCE 

16 RESERVED 

18 RES-TRACKS 

~O IQSITION 

APPENDIX 

• 

• 

~in using the .re:iuc.Ed write current at 
this cylinder rn.unber. 

Very early versions of the finnware did 
software skewi.rq. Skewin; is ncM done at 
the time of fonnat. CUrrent (O revision) 
f innware ignores these values. 

'Ihe number of tracks reseJ:Ved for bad 
sector remappirq plus one track for the 
COnp.lPro strin:J, specify block am bad 
sector map. 

'Ihis should always be set to zero. (D 
revision f i.rmware ignores these two 
bytes.) 

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

Example: QUANTUM Q540 40 MB hard disk 

cylirder Head sector length Description 

0 0 0 8 "CornpuPro." 

0 0 0 8 Disk 3 revision date. 

0 0 0 22 Specify block for this drive. 

0 0 1 256 Sector relocation rn3p, 
organized as words with the 
low byte first. Possjblc 
values for each word arc: 

0 Marks this entry as 
available for dynamic 
sector relocation. 

-1 Marks the end of the 
map. 

Other Contains the logical 
value track of the relocated 

bad sector. The offset 
within the map entry 
indicates the track 
number of the reserved 
track to use. 
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Slltt 

Dl-02 
03 

Ql,Q3,Q4 
Q2 

Ul 
U2,Ul8,U38 
U3 
U4 
us 
U6 
U7,U26 
U8,U48 
U9,U35 
UlO 
Ull 
Ul2 
Ul3 
Ul4 
Ul6 I U24, U27 
Ul7 
Ul9 
U20 
U22 
U23 
U25 
U28 
U29 
U30 
U31,U46,U47 
U32 
U33 
U34 
U36 
U37 
U39 
U40,U43,U44 
U41 
U42 
U45 
U49 
USO 
U51 
U52 
U53-US5 

DLY1,DLY2 

IN914 
IN747 

2N3904 
2N3906 

74IS628 
74IS74 
26IS32 
l94P-l 
26I.S31 
74ISOO 
74I.Sl0 
74I.S240 
74IS273 
7406 or 7416 
7407 or 7417 
741Sl39 
74IS393 
96IS02 
74F74 
74F04 
741S04 
8085AH-l 
74IS157 
9401 
74FOO 
741Sl39 
74IS138 
74IS08 
74IS373 
03-PRCM 
6ll6-2 
194P-2 
74I.S38 
l94P-3 
194P-4 
74IS461 
74IS244 
25IS2521 
74IS245 
74IS299 
194P-5 
194P-6 
194P-7A 

• 

7805 regulators 

2ll98 
(Potter Number) 
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CAPACI'IORS 

Cl 
C3 
C4 
C6 
C7 
cs 
C9,Cl0 
Cll-Cl6 
UNMARKED 

IUSISTORS 

Rl,R20 

56pF (2%) 
lOOpF 

.OOluF 
330pF 

.0068uF 
lSOpF 
220pF 
l.SuF 
.OlUF 

4.7 K 
R2 
R3,R6,Rl4,Rl8 
RlS,Rl9 
R5,Rl3 
Rl6,Rl7 

10 K 
680 Ohms 
3.3 K 

330 Ctlms 
1.5 K 

lK 
R9 
Rll 
Rl2 68 Ohms 

SIP P.ESISIORS 

SRl 
SR2 
SR3 
SR4,SR5 
SR6 

RPl 

110 Ohms 
220 
330 
5.1 K 
1.5 K 

16 Pin Sccket only 
with Dip Shunt 

MISC:f:LI Al'IDXJS 

Xl,X2 
Ll 
Sl 

10 MHz crystal 
2.2 uH Irxluctor 
8 position dip 

switch 
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• 

L/Ml.TED WARRANTY 

Viasyn Corporat ion warrants this computer prOduct to be in goOd working order fo r a period 
of one (1 ) year. (two (2J years for CSC boards and six (6 ) months for dt1ves) from the date of 
purchase by the orig inal end user. Should this product fa il to be 1n good working order at any 
time dunng th is warranty period . VIASYN will , at its option. repair or replace the produc t al no 
add itional charge except as set forth below. Repair parts and replacement produc ts will be 
·furnished on an exchange basis and will be either recondit1oneel ur new. All replaced parts and 
products become the property of VIASYN. This limited warranty does not include service to 
repair damage to the product resulting from accident. disaster, m1susa. abu~. or unauthor· 
lzed modification of the product. 

If you need assistance. or suspect an equipment faill"~. always contact your System Center or 
dealer first. System Center technicians are factory t rained to provide piompt d1a9no•1s and 
repai r of equipment failures. It you are not satrsf1e<i by lhe ac t1ona taken by your Sy~tem 
Center/ dealer, please call V IASYN at t415) 786--0909 to obtain a Return Material Aulhoru:at1on 
(RMAJ number. or, write to VIASYN at 3481 Arden Road. Heyward, Ca1 1totn1a94~5. Att Rt.AA. 
Be sure to include a copy of the onginal bill o·f sate to estao11sh purchase date. II the p rOduct 111 
delivered by mail or common earner. you agree to insure the p rOduct or &S$Ume the n sk o l loss 
or damage in transit. to prepay sh1pp1ng cnarges 10 t~ warranty ser~1ce location and to use 
the onginal sh1pp1ng container or equivalent. Contac t your S)'stem C&nter.·dealer or wute to 
VIASYN at the above address tor further intorma11on. -
ALL EXPRESSED ANO IMPLIED WARRANTIES FOR THIS PRODUCT. INCLUDING THE 
WAR RANTI ES OF MERCHANTABILITY ANO FITNESS FOR A PARTICULAR PURPOSE. 
ARE L IMITED IN DURATION TO THE ABOVE LIST ED PEF1 10 0S FROM THE DATE OF 
PUR CHASE. AND NO WARRANTIES. WHETHER EX~ESSEO OR IMPLIED. WILL APPLY 
AFTER THIS PERIOD. 

IF THIS PRODUCT IS NOT IN GOOD WOR·KING O~DER AS V\'ARRANTEO ABOVE. YOUR 
SOLE REMEDY SHALL BE REPAIR OR REPLACEMENT AS PR OVIDED ABOVE IN NO 
EVENT WILL VIASYN 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 INASILITY TO USE SUCH PRODUCT. EVEN IF VIASYN 
OR A SYSTEM CENTER/DEALER HAS SEEN ADVISED OF THE POSSIBILITY OF SUCH 
DAMAGES. OR FOR ANY CLAIM 8Y ANY OTHER PARTY. 

IF THIS PRODUCT 1$ OUT OF WARRANTY. PLEASE CALL THE VIASVN RMA DEPART
MENT TO OBTAIN THE FLAT RATE LABOR QUOTATION FOR FACTORY SERVICE. 

Vlatyft~ 
3411 Alden Road 

Hayw11rd. CA MS45 
(415) 711 0909 

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