




















































































































,DATA, �c�o�m�m�a�n�d�~� the data ,w.i.ll not, be returned 'to, the host., Thi s ,command 'can 
be 'u'sed' if the' ho'st' is capab'l'e of determinatin'g't'he usefulness"of' 'the" data.' 
Using this �c�o�m�m�a�n�d�~� if an error' occurs, the ,data will be passed to the host, 
then ending status will be sent with the check bit set. If an error is en­
countered, the command will be aborted after sending the suspect data block. 
The host is responsible for correction or integrity of the data. If no er-

"ror �o�c�c�u�r�s�~�.� this. �c�o�m�~�a�n�d�.�,�w�-�.�i�l�l�,� fU,nct.jon- ..t,hes,arne �.�~�.�s�.�.�,�d�o�e�s�,� �~�h�e� ,usuaJ ·READ:,DAT.A. 
, 'comm·and. 

2.4 POWER INTERFACE 

Power supply current requirements for the drive and controller are detailed 
in Table 1. The subsystem has a maximum continuous power consumption of 25 
watts (single drive and controller). This maximum can be achieved only with 
the drive in a rapid random seek mode. Values are shown in Table 1. 

TABLE 1 
MAXIMUM POWER REQUIREMENTS 

Single Drive with Controller Two Drives with 
One Controller 

+5 1.5 amps (avg) 1.5 amps peak 1.8 amps (avg) 1.8 amps pea k ±.5% 

Ripple 30 mv RMS 120 mv p.p 30 mv RMS 120 mv p.p 

+12 
1.5 amps (avg) 3 amps 2.0 amps (avg) 3.5 amps pea k ±.5% ' 25% duty cycl.e 

Ripple 60 mv RMS 300 mv p.p 60 mv RMS 300 mv P-P 

Table 1 lists the maximum current requirements from each supply voltage for 
the different operating modes of the drive. Note that certain operations 
have instantaneous peak requirements of sufficient duration to specify the 
maximum drive requirement. In particular, disk spin-up requires up to 1.S 
amps for approximately 4 sec from the +12 vdc supply. Also up to 1.4 amps 
(10 msec) are requi red for a seek. These peak requi rements must be con­
sidered in the selection of subsystem power supplies. 

Active seeking or track following can take pl ace only on one drive at a 
time. Because of this and because one controller board can control two 
drives, power requirements for each additional drive are significantly less 
than for the initial system. 
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"·3.0 OPERATIONAL ·INFORMATION 

This 'manual' section contains fnf6rmation~needed to ope'rate the disk storage' 
subsystem. Cartridge loading, handling, write protection, and removal from 
the drive are explained. 

,·,Contro 1 s for.operating .. the subsystem i.nclude.·a~cartr.idg~,··remova 1 push .. button ... 
, .. switch·;··:·a:·mQtor·.';loading·.';lever·~,;· ·and:··.·t.wo···.I.:.ED.~:tndi:c·ators:~·~··~ .. These·:·:tomponents';'" 

along with the cables and connectors needed for the host-to-subsystem inter­
face, power supply, and the controller to drive interface are described in 
this sectioD. 

3.1 CARTRIDGE USE 

Proper use and care of the subsystem cartridge are importdnt for the preser­
vatio~ of data integrity and assurance of long cartridge life. This portion 
of the manual deals with cartridge loading, handling, write protect, and re­
moval procedures. 

3.1.1 Loading and Removal 

The cartridge may be inserted into the drive, access door end first, any 
time the motor load lever is parallel to the drive opening. The edge of the 
cartridge containing the access door should face toward the stop button on 
the front of the dri ve (see Fi gure 20). Interlocks in the system prevent 
improper cartridqe insertion. As the cartridge is inserted, keys on the 
Bernoulli plate will ~nteract with and open the access door, thus providing 
access to the disk. 

Once the cartridge is in pl ace, the load lever may be turned clockwise to 
load the motor and initi ate drive spinup. When the ·lever has completely 
loaded the motor, the green LED on the front of the dri ve wi 11 begi n to 
blink. At this time a latch pin will engage to lock the" leverQ As the 
drive motor reaches operating speed the green LED will glow steadily. 

To remove the cartridge, push the' stop button. The green LED then will be­
gin to bl ink as the motor spins down. When the motor has come to a stop, 
the green LED turns off and the latch pin will disengage to allow the lever 
to unload the motor. At this time the lever may be turned counterclockwise 
and the cartridge removed. 

If a command requiring a drive to spin up or down is received from the host, 
BUSY status will be reported and the drive will spin up. If a corrmand is 
recei ved by the subsystem from the host direct 1 y after a dr i ve has spun 
down, an error st atus wi 11 be reported wi th Cartri dge Not Loaded as the 
error speci fi ed in response to a request sense command. Thi s allows time 
for the user.to remove the cartridge. After a time delay of 10 seconds to 1 
minute (depending upon system activity), the spun down drive will respond to 
a command by locking the load lever and spinning the drive motoro As the 
motor comes up to speed, of course, BUSY status wi 11 be reported to the 
host. 
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~--------~--~---WARNING----~--~--~--~~ 
If the· cartridge is difficult t.o· insert, check its 
orientation· and try again. 00 not force the car­
tridge into the drive. Do not insert objects into 
the cartridge opening in front of the drive since 
damage may result. Such action will void any manu-

.facturer1s warranty • 
... . ; :' ....... . 

3.1.2 Handling 

Although the cartridge protects the disk from most accidental damage, obser­
vation of the following cartridge handling rules is still i~portant. 

• Do not try to open the access door when the cartridge is out­
side.. the drive. 

• Do not insert objects into the front slots of the cartridge. 
• Remove the cartridge from the drive after use and store in its 

protective jacket. 

• Do not exceed temperature or other specifications in shippinq 
or storage. 

• Do not expose the cartridqe to direct sunliqht or moisture. 
• Do not expose the cartridge to magnetic fields greater than 30 

oersteds . 
• ·Protect the cartridge from dirt, spills,. and harsh environ-

ments. . 

• Avoid handling the front edge of the cartridge since oils may 
be transterred from the hand to the Bernoulli plate or disk. 

CARTRIDGE -_ ................ 

MOVE SWITCH TO THIS ~---.­
. POSITION FOR WRITE"\ 

@# 
~ SWITCH SHOWN ~ J 
~ 1 WRITE PROTECT POSITION 

Figure 20. Cartridqe with Write Protect Switch 
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3.1.3.. .. Write .protect.- " . 

The write protect switch is' located on '.one corner"--of the cartridge as de~ " 
picteq in Figure 20. The cartridge is write protected when the switch is 
closest to the edge of the cartridge as shown. The switch may be moved any 
time the cartridge is out of the drive. 

3.2 OPERATOR CONTROLS 

The ope~ator interface of the subsystem is made up of a push button switch, 
a motor load lever, and two LED indicators. The switch, lever, and indicat­
ors are located on the front of the drive~ 

3.2.1 Stop Button 

A push buttori switch is used t~ stop the disk and allow removal of the car­
tridge. Pushinq the button signals the controller to finish the present op­
eration- and stop the. spindle motor. Once the motor has stopped, the latch 
pin that locks the load lever will disenqaqe and the lever will become free 
to unload the motor. ' . 

3.2.2 Load Lever 

The load lever is used- to load the motor and also to prevent the cartridg'e 
from being removed while the motor is spinning. As the lever is rotated 
clock'wise, it allows. the motor to load.' When the motor is completely seat­
ed, a switch is closed to signal the controller that the ,motor is loaded. 
At this time a latch pin is engaged, which prevents the load lever from be­
ing turned counterclockwise (and unloading the motor) while the motor is 
spinning. The lever is constructed to interfere with the cartridge unless 
the cartridge is fuJly inserted into the drive, and also to prevent the car­
tridge from being removed until the motor has been unloaded. 

3.2.3 Indicators 

The green LED on the front of the drive is the READY indicator. When a car­
tridge is inserted and the load lever is rotated clockwise, the green LED 
will begin blinking to signify that the motor is coming up ~o speed. When 
the mot~r speed is at the operating point the green LED will glbw steadily 
to signify that the drive is ready. If the drive is not used for an extend­
ed period, a dwell timeout may occur, which causes the drive motor to spin 
at half speed. The green [ED will blink momentarily as it makes the trans­
ition from half to full speed. If the stop button is pushed while the drive 
motor is at either full or half speed, the green LED will blink as the motor 
spins down and then turns off as the latch pin disengages from the load 
lever to allow the cartridge to be unloaded. 

The red LED will glow whenever the drive is actively servicing a command . 
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__ -----------WARNING'---------~-----_ 
Do not attempt to turn the load 1 ever, whi 1 e the 

, green LED is glowing, since mechanical binding will' 
result. 

3.3" ..... ST ARTU,P DIAGNOSTICS .. ' 
., . :'.. 

Upon system powerup the i nterf ace contro 11 er wi 11 perform a self-check on 
RAM and ROM and wi 11 veri fy proper buffer operat ion. Thi s test takes ap­
proximately 3 seconds. After completion, control is turned over to the nor­
mal operating firmware to begin execution of commands from the host. 

If a failure occurs during these initial tests, the controller interface 
will not respond to a select, and the following error cJdes may be reported 
on the diagnostic display. 

01 ROM CRC test failure 
02 -- RAM test failure 
03 -- Interface (buffer) .test failure 

If a more extensive self-check is desired, additional diagnostics that check 
the read channel and read/write capability of the drive can be appended to 
these tests. The read/write diagnostics use areas on the Z-tracks, leaving 
user data untouched. The diagnostics will be invoked following the normal 3 
second test if switch 3 on SI is in the ON position or upon request from the 
host via the SEND DIAGNOSTIC command. These diagnostics take approxi­
mately 10 additional seconds to complete and perform the following indepen-
dent tests. . 

1. Seek Test -- Check various seek profiles and directions. 
2. CRC Check -- Verify proper CRC error detection. 
3. Overrun Check -- Verify proper overrun detection. 
4. Data Sync/ID Sync Check -- Verify that data and ID sync errors are 

detected. 
5. Data Pattern Read Tests -- Read and compare various data patterns 

from the Z-tracks. 
6. Data Pattern Write Tests -- Write various test patterns to the 

Z-tracks. Read and compare. 
7. ECC Check Verify proper ECC write and read capability. 

If an error occurs in any of these diagnostic tests, the corresponding error 
code will be written to the diagnostic display. The host will be informed 
of a diagnostic failure when it attempts to issue the next command .. This 
next command will be aborted, with completion status indicating an execution 
error (bit 1 hfgh). The specific error code can be determined vi a the 
REQUEST SENSE command. Subsequent commands wi 11 be accepted norma 11 y, but 
because of the failure of diagnostic tests, the results cannot be guaran­
teed. 
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J1CONNECTOR 
HOST INTERFACE CABLE 

ADDRESS SELECT JUMPE 

J3. DIAGNOSTIC 
DISPLAY CONNECTOR 

JP~6 . 

PIN 1 --H--~-AI/ 

J8 CONNECTOR 
ACTUATOR/SOLENOID CABLE 

J7 CONNECTOR 
MOTOR CABLE 

~~~ffi:l-~:::::-)J1 CONNECTOR 
HEAD CABLE 

J6 CONNECTOR 
DRIVE INTERFACE CABLE 

IN 1 

Figure 21. Printed Circuit Board and Main Cable Locations 

3.4.2 Drive Interface Cable 

The drive interface cable connects the controller to the interface board of 
the drive( s). Each sucessive drive ;s attached to the same cable by a 50 
pin connector. The maximum recommended length of this cable from the con­
troller to the last drive is 1.0 m (3.3 ft.). The connectors are keyed by 
plugging locations 34 and 43. 

3.4.3 Power Cable 

Power to the subsystem should be distributed radially with all return wires 
connected to a common ground at the power supply (Figure 23). Power supply 
grounds should be connected to a good earth ground, using as short a wire as 
possible. This wire should be at least 14 gage. Figure 24 shows the recom­
mended grounding scheme. Where possible cable lengths should be 1.0 m (3.3 
ft.) or less to minimize line drop. Recommended wire size is 16 gage; With 
power applied, dc voltage between any two grounds in the system should not 
exceed 0.06 volts. 
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.r---------. ----.---. -------l. 
[. . I • . . . 8M (20 FTl MAX . . -I ~. I 

I ~ I 
I '. . . 50 CONDUCTOR, I 
'I'· y" ~n 'I 

l L~~:~), I ,/" COLORED EDGE I 
~ L.:./ 

\ HOST INTERFACE CABLE (not supplied with drivel 1 

i '" . 914~(3& IN.) -\ i 

\

./ ~~~+12VDC 
. 
~ GROUNDI 

~ _____ . ~+5VDC 

I POWER CABLE (not supplied with drivel I 

1 I I 90~ .\. 201_ I 

I - ~/ I . I I . 
I DRIVE INTERFACE CABLE (supplied with drivel . I L __ ·_. __ . ________________ ~ 

!oPTIONAL SERVICE TOOL (not supplied with drive) - - -- - - - -- -- -l 

\' .'. I . HEX DISPLAYS I 
I ERROR READOUT ASSEMBLY . 

I ~INI I, 
PIN 1 -----~.~ 

I 
TO ERROR PORT COLORED EDGE . ~ I 
ON LSI DIGITAL §~~§§~~=~~~§~ 
BOARD 4 CONNECTOR \ ' 

L_, _____________________ J 

Figure 22. Cabling and Connector Requirements 
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SW1 OFF = MANUAL POWER-ON RESET 
(MUST BE SWITCHED OFF FOR SUBSYSTEM TO OPERATE) 

SW2 OFF = PARITY CHECKING 
. ON .. ~ .NQ·PARITYCHECKING 

SW3 SW4 
OFF OFF =' RETRIES ENABLED WITHOUT STARTUP DIAGNOSTICS 
OFF ON == RETRIES DISABLED WITHOUT STARTUP DIAGNOSTICS 
ON OFF = RETRIES ENABLED WITH STARTUP DIAGNOSTICS 
ON ON = REPEATING STARTUP DIAGNOSTICS 

SW5 OFF = 10.0 CODE ENABLED 
ON = 10.5 CODE ENAB LED 

o o 
POWER CONNECTOR J4 

+5VDC 
+5 VDC RETURN 
+12 VDC RETURN 
+12VDC 

. PIN 1 

DIAGNOSTIC CONNECTOR ~ D OPTION SWITCHES 

o 

PI N 1 --+;::;:::==3n:l}5;:-j 
J8 

o 

PIN1-~m~ 

J7 

JP16 
ADDRESS 
SELECT 
JUMPER • ADDRESS e 

DRlVE INTERFACE CONNECTOR J2 

RN2 

o 

PI N 1 --f::ca~Eirl 
~--PIN1 

PIN 1 

HOST 
INTERFACE 
CONNECTOR 

. J1 

TERMINATORS 

r.=::::T!1:=:=----I- J3 SE LECT 
J2 } DRIVE 11/1 

PIN 1 ..1'": :~: :r"T'I: :1"'1"'1: :~: :~: :;;;: :~: :~: ;:;: : ;:;: : ;;::: Pii: :1~O;d J4 J U M PE RS L-____________ ~~~========~~ 
J6 

(Actuator cables ahd jumpers identified in Figure 21) 

Figure 23. Digital Controller Terminations and Address Options 
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POWER 
SUPPLIES 

+5VDC 

,. GND 
.' .. '" " ~ . 

+12 VDC 

GND 

POWER SUPPLY GROUND 

POWER SUPPLY GROUND 

MINIMUM LENGTH 

EARTH 
GROUND 

HOST 
ELECTRONICS 

, ELECTRONICS, 

" DRIVE'1 . ' 

ELECTRONICS 

DRIVE 2 

GROUNDING I NSTRUCTIONS ____________________________ _ 

KEEP GROUND WIRES AS SHORT AS POSSIBLE. 

• TIE ALL POWER SUPPLY GROUNDS TO A COMMON POINT AT THE POWER SUPPLY. 

• CONNECT THE POWER SUPPLY GROUND AND THE CHASSIS GROUNDS TO A GOOD 
COMMON EARTH GROUND USING MINIMUM LENGTH WIRE. 

• POWER TO MORE THAN ONE CONTROLLER SHOULD COME DIRECTLY FROM 
POWER SOURCE' NOT ANOTHER CONTROLLER. 

Figure 24. Recommended Grounding 

3.4.4 Diagnostic Error Display Port 

A four pin error port at the diagnostic connector provides the user with an 
8 bit error code corresponding to the hex error codes listed in Appendix A. 
Use of this port is especially helpful in identifying problems during 
interface development. Pin-out of the port is as follows. 

Pin No. 

1 
2 
3 
4 

Output 

Ground 
Clock 
+5 vdc 
Seri al Data 

If an error is discovered, it is clocked serially to the display port. A 
shift register IC is necessary to receive the bits for display. An optional 
diagnostic tool for use with the port to display error information (in hex 
format) is available from the manufacturer. Appendix B includes ordering 
i nformat ion. 
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"3.4.5" .' Drive Addressing: 

Three row~ of seven pins, each located just above the drive interface cbn­
nector on the drive interface board (Figure 23), control the drtve address 
selection. The seven position jumper block selects drive 0 if installed 
between the upper and middle rows of pins, and drive 1 if installed between 

... t~~. 10w~r. .~t1d ... midQ.l¢.,r,ow.s .of. :pi.n.s..· .. 

The dri ves can be addressed in any order but no two can have the same' ad­
dress. 

3.4.6 Controller Addressing and Option Selection 

The eight position bus address shunt JP16 and five position DIP switch S1 on 
the controller board (Figure 24) must be set up correctly prior to subsystem 
operation. The shunt bank allows user definition of the controller address 
during device selection. Only one out of the eight positions should have a 
shunt in place, indicating which address line must be asserted during the 
sele~tion sequence (subsystem address). 

Dip switch S1· is used to enable or disable various options (Figure 23). 
These switches are sampled only following a power-on reset. Changing. them 
with power already on may not have any effect. 

Bus termination is provided by resistor pacs RN1, RN2, and RN3 (Figure 23). 
If more than one device is connected to the SCSI bus, termination should be 
provided at the two physical ends of the bus. If the controller is not at 
either end, resistor pacs RN1, RN2, and RN3 should be removed. 
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· .. 4.0. CONTROLLER ,OPTIONS .. · 

Subsystem hardware options are available for 'error correction co"des (ECC) 
and arbitration. A description of the ECC follows; information on the arbi­
tration is now in preparation. 

The subsystem supports two levels of error correcti.on hardware options: 
post-~rite CRC checking and error correction code (ECC) '. Both of these op­
tions'invo1ve some overhead that the user should be aware of. 
Post-write CRC causes the subsystem to verify data on the disk after write. 
This veri-fication ensures that the write operation was successful while the 
host still has the data available, in case any retries are required. After 
a command has been completed, or whenever the transfer must continue on the 
next track (whichever comes first), the drive verifies that all the sectors 
written on the track during this command are readable. The overhead for 
this operation is one additional revolution, or 40 msec. This overhead can 
be substantia.1 for multiple single sector transfers on the same track. 
The error correction code hardware option is a sophisticated system for data 
recovery if a read operation fails. A special, sector (ECC sector) on each 
track, plus all the other sectors on the same track, are used to recreate 
the data from the defective sector. (The host should then rewrite the de­
fective sector and flag it if necessary.) The ECC system involves no over­
head for reading (unless it is needed to recover data) but it does require 
some additional ti.me. for writes. The following steps take place for each 
track during a write operation when ECC is selected. Overhead for each 
phase is described. 

1. All sectors that are to be written during this command are read for 
use in constructing the ECC sector. 

Overhead -- One revolution is needed to read all sectors that are 
not be' be wri tten. If all sectors on the track are to be wri tten, 
this phase is eliminated. 

2. Each sector is wri tten as received' and a1 so added to those from 
Step 1 for constructing the ECC sector. 

Overhead -- Same as for normal write operation . 

. 3. The ECC sector· for thi s track or command is written after the 1 ast 
sector. 

Overhead -- No additional overhead. 

4. Sectors written are checked for CRC validity. 

Overhead -- One revolution is required to verify all updated sec­
tors, including the ECC sector. 
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. The'. total relative ·overhead· of· t~e': ECC 'option depends· upon: ,the ,s';ze of the' 
transfers. 

4.2 ARBITRATION 

.. Inf.ormati9n on .. th.is §uq,s.ystern.,opt,i,OD ,i~', .. nqw,..i'1·preparati,on·'·'and 'w;ll~'be"pro~" . vi d e'd at a ,. at e r ,rat e. ':': " .. . 
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- . 

The following interconnections must be made after subsystem unpacking and' 
prior to disk drive operation. 

1. Provide an interface to the ho.st •. 

'2. Connect the "contro11er" and its' resident drive to any additional 
drives. 

3. Supply power to the subsystem. 

The controller is resident within the first drive of a one or two drive sub- . 
system. _ Connect;-qn to the host is made th.rough a 50 conductor host inter- '. 
face cable to the controller (Figure 21). The controller is connected to 
its drive(s) by a 50 conductor drive interfac~ cable in a daisy chain fash­
ion. All ·necessary data and control signals and power for the second drive 
are included in the drive interface cable. Power is supplied to the 
subsystem via the controller by a four conductor cable. 

The host ; nterf ace .' and power cab 1 es are supp 1 i ed by the user, wh i ch allows 
the cables to be custom fit for particular system configurations~ The drive 
interface cable may be supplied by the user; however, since the controller 
board must be removed from the drive to make the connection and since 
test; ng of both the dri ve and contro 11 er as a subsystem takes p1 ace at the 
factory, the subsystem normally will be shipped with a drive interface cable 
instal1eq. Each of these cables may be ordered from the manufacturer to 
fill general requirements. 

Orderi ng i nformat ion is presented in Append i x B. Det ai 1 ed i nformat i on about 
each of the cables is presented in- this subsection. Figures 21 through 24 
illustrate the tables and describe their application. 

~ _________________ WARNING __________________ __ 
The host interface' cable and the drive interface 
cable both contain 50 conductors and use the same 
connector. Danage may occur if they are not con-' 
nected properly. The drive interface cable on this 
product is not campatible with that of any previous 
products of the manufacturer, and connection of 
other types of drives to this connector will damage 
the subsysten. 

3 .. 4.1 Host Interface Cable 

The host interface connection is a 50 pin cable that carries all the sig­
n a 1 s, commands, and dat a between the host and the LSI contra 11 er. Sect i on 
2.0 of this manual includes a description of the interface. The maximum re­
commended length of this cable is 6 m (20 ft). A shielded cable is recom­
mended if it is to be used outside a shielded enclosure. 
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APPENDIX A 

DIAGNOSTIC PORT ERROR CODES . 
FOR THE 

10/10.5 MEGABYTE, 8 INCH DISK STORAGE SUBSYTEM 
WITH EXTENDED SCSI 
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:,'INTRODUCTION' 

Error i nformat i on for the 10/10.5 megaby:te 8 inch di sk 'storage subsystem' 1 s 
provided in this Appendix as subsystem Diagnostic Port Error Codes and their 
equivalent proposed SCSI error codes (Table A-I). 

~:F'irst:~'·'-~r~or".code's'> ar'e '.tlocked'::ser1'aTly' fo :a:"'shfft"fegl$ter':'oii:,the ''d~i ag'nos':" 
tic disp'lay board (see subsectfon l.3.4). This' type 'of error 'code, known 'as 
the Diagnostic Port Error Code, is a one-byte hexadecimal (2 digit) number. 

Second, error codes are av ai 1 ab 1 e as a response to the REQUEST SENSE com­
mand. In this case, the error is defined by ~pecifying both an error class 
and an error code. The error cla$s groups together the errors related to a 
specific portion of the device. The code indicates a particul ar error in a 
given class. In addition, the SCSI EXTENDED 'SENSE format reports a Sense 
Key for each error. The Sense Key groups errors together by type, rather 
than by location in the subsystem. Definitions of the error cl asses and 
Sense Keys are included in the proposed ANSI standard, Small Computer System 
Interface. 

Note th at, accord i ng to the proposed SCS I st and ard s, whenever med i a ch an­
ges a check condition must be reported. The SCSI class and code values are 
zeroes, which would indicate no error, but the Sense Key and Diagnostic Port 
Error Code will indicate the medi a changed status. This means that on all 
power-ups and every time the load lever on the drive is opened and then 
closed the subsystem reports a check condition to the hos,t after the next 
command since the media might have been changed. The command must be sent 
again for the operation to,~ake place~ 

One other error report exists in which the error class and code are both ze­
roes: the INVALID REQUEST error. Do not assume, that zeroes in the error 
class and code bits signify that no error has occurred, nor that the media 
was changed. 
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/ 

( 

.OIA~NOS.TIC.· ~ORT.: ERROR .. COq~S·: 

The diagnostic error port error codes presented in this Appendix are effec­
tive for the 10/10.5 megabyte, 8 inch disk storage drive subsystem. Struc­
ture of the error code is as follows. 

E = Error 

T = Type Error 

_-----------',i sce·1-l arieou's .. 

_--------~xecution 

_-----------C,orrmand Parameter 

_---------"A 1 terat i.ons 

lEE E E 

Description of the errors and their possible ~auses are included in the fol-
lowing listing. 

Code 
~Hex) Type Error 

00 = NORMAL COMPLETION -- No error was detected. 

Miscellaneous (High Priority) Errors 

80 = CARTRIDGE WR ITE PROTECT -- Caused by tryi ng any wri te operat i on 
on a cartridge that is in the write protect mode. 

82 = CARTRIDGE NOT LOADED -- Reported when the controller is unable to 
detect if the cartridge ;s inserted and the bezel closedo 

83 = HARDWARE/DISK SYNC ERROR -- This error is an indication that the 
interrupt generated by the format sequencer is not happeni ng or 
may not be happening in sync with the disk format. 

84 = CANNOT READ Z-TRACKS -- An indication that either the controller 
hardware is unable to read data from the Z-tracks or that the 
information on the Z-tracks is invalid. 

86 = SPIN UP FAIL -- An indication that the drive motor has failed to 
come up to speed within the allotted time. 

89 = PARITY ERROR -- Will be reported if the controller detects a par­
ity error on the host bus. 

*8A = OVERRUN ON RECORD 1 -- Record 1 interface buffer either failed to 
empty or fill within six revolutions. 
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*88 .:: OVERRUN ON 'RECORD" 2 ,~-,. Record 2'·fnterface· buffer eitner-fai led to· 
empty or fill within six revolutions. ,. 

8e = MEDIA CHANGED -- Cartridge may have been changed since 1 ast ac­
cess to drive. 

·'.··8·b: .. ··~ "'Etc ":WAS'~ fN·vbK.~O;:.'~,;;:· . 'last'" :,:11,0' . ,w"as" ':temp leted"s'ucces~fu"ly' but:ECC' 
was invoked to recover data. '. ' , ", . 

8F = NO OPTION -- Tried to invoke an ECC operation without the ECC/ARB 
h ardw are opt ion. Can al so occur when try; ng to format a car­
tridge ECC turned on. An ECC cartridge can be read without the 
hardware option, but cannot write • 

. 90 = Not assigned. 

91 = SERVO LOOP ERROR -- Failure to acquire track on drive selection. 
Could be preceded by an 83 error. 

92 = DRIVE SELECTION ERROR -- Error in switching se.rvo __ J~oP fr9111 one 
drive to another. May be preceded by a 91 error. -.----.--

93 = FATAL SEEK ERROR -- Retries exhausted in trying to seek target 
track. 

94 = RESEQUENCE ERROR -- Not able to read a sector 10 when formatting. 

95 = 10 READ ERROR ~~ Failed to read 10 on source track before seeking 
to target track. 

Execution Errors 

40 = SECTOR NOT FOUND -- Controller was unable to find the requested 
sector on the disk. 

41 = SEEK FAIL -- Controller was unable to find the requested track 
after four tries. 

42 = OUT OF SYNC -- The controller detected two consecutive missing 
sector marks during the operation. 

43 = SECTOR MARK ERROR -- Contro 11 er was unab 1 e to read a sector mark 
during an 10 write ~peration. 

*Errors 8A and 88 may be seen occasionally in the LED readout, yet not be 
reported to the host. Th is cond; t ion, though most 1 ike 1 y to occur when 
the host's transfer rate is slow, can occur during any read or write oper­
ation. No data loss will occur. 
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·.44 .... =. ~ES .. ERROR .-~Jndic.ates tha~. the .head may be .~Qo.f.ar off tr.ack ·to 
:~rit~ thiss~t~6riafeiy~ 

. 45 = DATA CRC ON RECORD 1 -- Controller detected a data CRC error on 
Record 1 of the sector being read. 

46·· .~,·.-DATA···CRC.. ON:· .. RECORD. ·2~·.-.~ ,Cont.ro.ll.er.~det~.c.t.ed ... ·a: .. ~ata ... CRC.: .. e~ro~···.P~. 
Recor..d· 2-, of· the sec~or, being read· .. 

47 = DATA SYNC ON RECORD 1 -- Controller not able to read the SYNC 
mark on Record 1 of the requested sector. 

48 = DATA SYNC. ON RECORD 2 -- Controller not able to read the SYNC 
mark on Record 2 of the requested sector. 

49 = PREWRITE CRC ON RECORD 1 -- The controller detected a data CRC 
error on Record 1 duri ng prewri te CRC check duri n9 an, ECC wri te 
operati on. 

4A = PREWRITE CRC ON RECORD 2 -- The controller detected a data CRC 
error on Record 2 duri ng the prewri te CRC check duri ng an ECC 
write operation. 

48 = POST-WRITE CRC ON RECORD 1 -- The controller detected a CRC error 
on Record 1 of a sector that was written during this write oper-
ation. ~ 

4C = POST-WRITE CRC ON RECORD 2 -- The controller detected a CRC error 
on Record'2 of a sector that was written during this write oper­
ati on. 

40 = NON-RECOVERABLE ERROR ON RECORD 1 -- The controller has detected 
more than one record 1 data CRe error on this track during an ECC 
read. 

4E = NON-RECOVERABLE ERROR ON RECORD 2 -- The controller has detected 
more than one record 2 data CRC error on this track during an ECC 
read. 

Command Parameter Errors 
20 = INVALID COMMAND -- The command passed to the controller by the 

host is not part of the controller command set. 

21 = INVALID ADDRESS -- The address passed to the controller is out of 
the address range. 

22 = INTERLEAVE BAD -- The -specified interleave for a FORMAT UNIT com­
mand or FORMAT .Z-TRACK subcommand was il1eg~1. 

25 = CARTRIDGE FULL -- A read or a write was attempted beyond the max­
- im.um 10gi ca 1 address. 

26 = INVALID REQUEST -- A parameter byte had invalid information. 
00701300-000 
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. Alteration· Errors: . 

10 = NO SPARE SECTOR -~. No remai ni ng spare sectors are on the. track. 

11 = NO SPARE TRACK -- No remaining spare tracks are on the cartridge . 

. ,12 .... ,~ .. J~~RITE< .. ID .. ERRqR :,~~.· ... CQ.t)tr.o 11er~ was. ,. un.ab)~ .. ::tQ;.~·~ri.t~:,. .an :,10 ... as . re- , 
; quested..' . 

13 = BAD TRACK FORMAT' -- Track had excessive bad IDs .. Controller 
could not determine which sector to flag. 

14 = RESEQUENCE READ ERROR -- An 10 read error was detected on a pre­
write read pass prior to ~esequencing. 

15 = TOO MANY FLAGGED IDs -- Resequence routine found more IDs flagged· 
th an spare-s av a; 1 ab 1 e. 

16 = RESEQUENCE WRITE ERROR -- An 10 error was detected after rese­
quencing. 

Startup Diagnostic Errors 
FO = SEEK ERROR -- Missed one of 20 random seeks. 

Fl = CRC DETECTION ERROR -- Di d not detect all of the prewrftten CRC 
error sectors. 

F3 = WRITE BUFFER FAIL· -- Wrote data when the buffers were empty. 

F4 = READ BUFFER FAIL -- Read data when the buffers were full. 

F5 = ALL ONES READ ERROR -- Had a data error on all attempts to read 
sectors factory-written wit~ an all ones data pattern. 

F6 = STRESS READ ERROR -- Had a data error on all attempts to read sec­
tors factory-written with a stress data pattern. 

F7 = INCREMENTING READ ERROR -- Had a data error on all attempts to read 
. sectors factory-written with an incrementing data pattern. 

F8 = ALL ONES COMPARE ERROR -- Had a data error when the data read did 
not match the al i ones data written at time of test. 

F9 = STRESS COMPARE ERROR-- Had a data error when the data read did not 
match the stress data written at time of test. 

FA = INCREMENTING COMPARE ERROR -- Same as stress compare error only 
with an incrementing data pattern. 

FB = ECC CIRCUITRY ERROR -- ECC circuitry not functioning properly. 

FC = SYNC CIRCUITRY ERROR -- Circuitry to detect 10 'and data sync marks 
is not functioning properly. 
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No. 

. '00::: 

80 
82 
83 
84 
86 
89 
8A 
8B 
8C 
80 
SF 

40 
41 
42 
43 
44 
45 
46 
47 

48 

49 

4A 

4B 

4C 

40 

4E 

4F** 

20 
21 
22 
25 
26 

10 
11 

12·16 

01 
02 
03 

91·95 
FO·FC 

Diagnostic Port 
Error Codes*·* 

. Description 

'NORMAL COMPLETION: 
" 

TABLE A~1 '. 
·ERROR CODES' 

Sense* 
Key Class* No. 

. : "'0: ' . "0 0'" 

CARTRIDGE WRITE PROTECTED 1. 1 7 
CARTRIDGE NOT LOADED 2 0 9 
HARDWARE/DISK SYNC ERROR 4 0 .1 
CANNOT READ· Z· TRACK 9 0 6 
SPINUP FAIL 4 0 4 
PARITY ERROR 4 2 3· 
OVERRUN ON RECORD 1 4 1 B 
OVERRUN ON RECORD·2 4 1 B 
MEDIA CHANGED 6 0 0 

'ECC WAS INVOKED 1 1 8 
NO OPTION 9 1 C 

SECTOR NOT FOUND 3 1 4 
SEEK FAIL 4 1 5 
OUT OF SYNC 3 a 1 
SECTOR MARK ERROR 3 1 2 
PES ERROR 3 0 3 
DATA CRC ON RECORD 1 3 1 1 
DATA CRC ON RECORD 2 3 1 1 
DATA SYNC ON 
RECORD 1 3 1 3 
DATA SYNC ON 
RECORD 2 3 1 3 
PREWRITE CRC ON RECORD 1 
(ECC) 9 1 C 
PREWRITE CRC ON RECORD 2 
(ECC) 9 1 C 
POST·WRITE CRC ON RECORD 1 
(ECC) 3 0 3 
POST·WRITE CRC ON RECORD 2 
(ECC) 3 0 3 
NONRECOVERABLE ERROR ON 
RECORD 1 (ECC) 3 1 1 
NONRECOVERABLE ERROR ON 
RECORD 2 (ECC) 3 1 1 
NONRECOVERABLE ERROR ON 
ECC SECTOR 9 1 0 

INVALID COMMAND 5 2 0 
INVALID ADDRESS 5 2 1 
INTERLEAVE BAD 5 1 A 
CARTRIDGE FULL 5 0 A 
INVALID REQUEST 5 0 .0 

NO SPARE SECTOR 3· 0 A 
NO SPARE TRACK 3 0 A 
FLAG SECTOR FAI LURE 9 1 E 

ROM TEST FAI LURE · · · 
RAM TEST FAI LURE · · · 
INTERFACE BUFFER TEST 
FAILURE · · · 

SYNCHRONIZATION ERROR 9 C 
DIAGNOSTICS FAI LURE A 3 O-C 

SCSI Equivalent 

Error Codes 

Description 

NO'SENSE 

WRITE PROTECTED 
MEDIA NOT LOADED 
NO INDEX SIGNAL 
NO TRACK 0 
DRIVE NOT READY 
VENDOR UNIQUE 
DATA TRANSFER NOT COMPLETE 
DATA TRANSFER NOT COMPLETE 
NO SENSE 
CORRECTABLE DATA CHECK 
NO ECC/ARB OPTION 

RECORD NOT FOUND 
SEEK ERROR 
NO INDEX SIGNAL 
10 ADDRESS MARK NOT FOUND 
WRITE FAULT 
UNCORRECTABLE DATA ERROR 
UNCORRECTABLE DATA ERROR 

DATA ADDRESS MARK NOT FOUND 

DATA ADDRESS MARK NOT FOUND 

VENDOR UNIQUE 

VENDOR UNIQUE 

WRITE FAULT 

WRITE FAULT 

UNCORRECTABLE DATA ERROR 

UNCORRECTABLE DATA ERROR 

VENDOR UNIQUE 

INVALID COMMAND 
ILLEG .. "L BLOCK ADDRESS 
INTERLEAVE ERROR 
INSUFFICIENT CAPACITY 
NO SENSE 

INSUFFICIENT CAPACITY 
INSUFFICIENT CAPACITY 
VENDOR UNIQUE 

} SEE SUBSECTION 3.3. 
TECHNICAL DESCRIPTION 
MANUAL, 00701300 

VENDOR UNIQUE 
DIAGNOSTIC ERROR 

* See ANSC X3T9.2 Proposed Standard, Small Computer System Interface. 
"Could be anyone of the following errors: 40, 44, 47, 48; 4B through 4E. Code 4F is not actually seen on the LEOs.. 

***See Diagnostic Port Error Codes listing in this Appendix. 
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APPENDIX B 

INTERCONNECT CABLE· 
ORDERING INFORMATION 
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· I nterf ace and power cab 1 es ,prav i de: a 11 the . interconnect i on needed ,to, . i nter­
face the Alpha-l0H/10.5H"" disk drive to its host and power supply. The 
cables are available from IOr~EGA Corporation as a convenient aid for inter­
connection, especially durin9 subsystem evaluation. Also available is a 
diagnostic tool (error readout assembly), which displays error code informa­
tion directly from the LSI controller. 

Table 8-1 of this quide includes cable and 'connector' specificat-ioris "for 
users wishinq to fabricate their own cable harnesses. 

AVAILABLE FROM THE MANUFACTURER 

The follow;nq cables can be ordered directly from IOMEGA. 

HOST INTERFACE CABLE 

The host interface cable (Fiqure B-1) connects the digital controller board 
to the host adaptor. Consisting of a 50 conductor ribbon cable terminated 
at each end with a 50 pin IDC connector, it is available in three lengths: 
1, 2,· and 4 meters. Part numbers of the cables are: 

Length (m) Part Number 

1 
2 
4 

00116900 
00112700 
00112800 Pt~1 

(USERS 
OPTION) / 

Lj,/ 

POWER CABLE (IOMEGA PIN 00216000) 

~ 
50 CONOUCTOR 

PIN 1 

Figure B-1. Host Interface Cable 

Power 'i s supp 1 i'ed to the dri ve through an 16 AWG, four conductor harness. 
Length of the harness (Figure B-2) is 36 inches with a connector at one end. 
The other end is left unterminated, allowing cutting and terminating as re­
Quired. The power cable also will fit most ST506/706 controllers. 

Jl& 

·r 914 MM (36 IN.) i 
/ +12 VDC 

~~GROUND 
~ /,' , 
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ERROR READOUT" ASSEMBLY' (IOMEGA PIN ··oo7i47(0)·· 

The error readout assembly (PIN 00714700) which provides error code informa­
tion on two hex displays (Figure B-3), includes both the IOMEGA unique cable 
and circuit board for displaying diagnostic information. It connects di­
.r~ctly. t9~-·.~~e., .. di~gn.9-st5.c, .. Po.~t· .. o~ ~h~. pr1. v.~.>cC?nt.ro.ll.e.r.·.pq~rd ..•. 

HEX DISPLAYS·---+H~ 

b
iN 1 

PIN 1 ----~~~ 
TO ERROR PORT COLORED EDGE 
ON LSI DIGITAL ~~~~~~~.~-~~->~"%~ 
BOARD 4 CONNECTOR " • 

Figure B-3. Error Readout Assembly 

USER FABRICATED CABLE HARNESSES 

Table 1 shows the details for custom manufacturing the cable harnesses. 

TABLE B·1 
CABLE CONNECTOR IDENTIFICATION 

Component 

Cable Location 
Connector 

Number 
Type 

Host Interface Cable Host to J1 50 Pin 
Controller 

Drive Interface Cable Controller to J2 50 Pin 
Drive Interface· 

Power Cable Power Supply 
to Controller 

J4 4 Pin 

Error Port Cable LSI Digital 
Board 

J3 4 Pin 

• Pins 43 and 34 are clipped and plugged for keying 

Connector 

Part Number 

Molex 3M 

4700 15·254505 3425-6000 

4700 15-25-2505 3425-6000 

1-480424-0 --

-- --

. Cable 

Part Number 
Type 

Molex 3M 

50 Cond Flat 82-28-5750 3365/5 
28AWG 

50 Cond Flat 82-28-5750 3365/5 
28AWG 

18 AWG 16/30 3075 --
Twisted Pair (Alpha Wire) 

4 Cond Flat -- --
28AWG 
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