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Tbere are three (3) b&llic mode!. of tbe Xylogics Disc Controller. T be chara<teriatics of eacb are defined 
in the table below. 

XYLOGICS 
PART NUMBER 

900-46().g()t 

900-460.905 

900-<&61-905 

CHARACTERISTICS ~ OTHER INFORMATION 

I . Should no lonaer be ueed In the fteld. 
2. Only supports one (I) Fujitsu Eagle or one (I) CDC 9766 

(SMD) Drive. 
3. Cont.aios a 2 KB Data Duffer. 
4. Location J8 PROM is Part Number 180-001-954. 
6. Location Jg PROM ia Part Number 1S0.001-V66. 
6. Repla<ed by Xylogics Controller Part Number 900-45G-905. 
7. Will not support NEC D2352, NEC D2363, or CDC 9715 Discs. 

I. Replacement for Xylogica Controller Part Number 900-450.904. 
2. Supports multiple {1-t) Fujitsu Eagle, NEC D2352, or CDC 

9766 (SMD) Discs. 
3. Contai n& an s· KB Data Buffer. 
4. Location JS PROM ia Part Number 180-001-963. 
S. Location Jg PROM is, either, Part Number 180-001-964 or 

Part Number !S0.001-956. 
6. Will not support the CDC 9715 {FSO) or NEC 02363 Oise Drives. 
7. IC Revision E or later, dif(erent disc types can be intermixed if 

their !D's &re different (Reference Tech Tip Di4<-009). 

STRAPPING WARNING: 
The 8 KB Dal~ Buffer requirea atraps from JTI to JT2 and 
Crom NI to N2. U strapped incorrectly (e.g., JTI to JT2 
and N2 to N3), Data d...WUctlon, Unrecoverable Errors, 
and J1e• errora will occur. Therefore, alwayo check these 
straps (as well as the others) prior to use. 

I. Suppor'8 multiple (1-4) Fujitsu Eagle, CDC 97M (SMD), CDC 
9715 (FSD), NEC D2352, and NEC 02363 Disc Drives. 

2. Different disc types can be intermixed so Jong as the Drive 
Type !D's &re di{Cerent (Rcferonce Tech Tip Di4<·009). 

3. Contains an 8 KB Data Duffer. 
4. Location DID PROM is Put Number 180-002-085. 
5. Location El2 PROM is Put Number ISG-002-083. 
6. Location E04 EPROM ia Part N u mber IS0.002-ll7V. 
7. Location CO! PAL is Part Number 180-001--012. 
8. LocatiQn BIO Disc Sequencer is Part Number 180-002--084. 
9. Location E12 Disc Sequencer i.s Part Number 180.002--086. 



==• Fie Id Support Tech Tip 
Product: C-1 

-

1 

~CONVEX Ttth Tip Number: Disc-002 
Date: Dec. 1g, !g86 (Rev. 02/10/Sg) 
Subject: Disc Partitions 
Submitt .. d Bv: T .AC:-hw l of 3 

DISC PARTITIONING INFORMATION 
NAME OF 'DISC CYLI~ DERS USED PHYSICAL DISKTA.8 

PARTITION TYPE IN DECIMAL IN HEXADECIMAL SECTORS SECTORS 

FUJI 000 tbru 041 000 tbru 029 37,800 37,800 

NEC' 000 tbru 037 000 tbru 025 42,598 42,496 

A NEC# 000 tbru 050 000 tbru 032 92,259 92,160 

5% FSD 000 tbru 035 000 tbru 023 42,336 42,336 

SMD 000 tbru 040 000 thru 028 24,149 24.149 

RDD 000 thru 044 000 lhru 02C 31.500 31.488 

FUJI 042 1hru m 030 lhru OD! 151,200 151,200 

NEC' 038 tbru 189 cm thru OBD 170,392 170,368 

B NEC# 051 1bru 255 033 thru OFF 370,845 369.024 

20% FSD 036 tbru 177 024 tbru OBI 166,992 166,992 

SMD 041 tbru 205 029 thru OCD 97.185 97.185 ) 
RDD 045 tbru 224 020 thru OEO 126,000 125.952 

FUJI 000 tbru 839 000 tbru 347 756,000 756.000 

NEC' 000 tbru 757 000 thru 2F5 849,664 . 849.664 

c NEC# 000 tbru 1020 000 tbru 3FC 1,846,989 l ,837 ,824 

100% FSD 000 tbru 708 000 thru 2C4 833,784 833,784 

SMD 000 tbru 819 000 thru 333 482,980 482,980 

ROD 000 tbru 89ll 000 tbru 383 630 000 626,432 

FUJI 210 thru 251 002 tbru OFB 37.800 37,800 

NEC' 100 tbru 227 OBE tb.ru OE3 42,598 42,49«1 

D NEC# 250 thru 306 100 tbru 132 92,259 92.160 

5% FSD 178 tbru 213 082 tbru 005 42,336 42.336 

SMD 206 tbru 246 OCE tbru OF& 24,149 24 ,149 

ROD 225 thru 269 OEl thru 100 31500 31 488 

... continued on next P•I• 

) 
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DISC PARTITIONING INFORMATION 
NA.\.IE or •Disc CYLINDERS USED PHYSICAL DIS KT AB 

PARTITION TYPE IN DECIMAL IN HEXADECIMAL SECTORS SECTORS 

FUJI 252 tbru 504 OFC tbru IFS 227,700 227,700 

NEC• 228 thru 455 OE4 thru IC7 255,588 255,488 

E NEC• 307 tbru 613 133 tbru 261> 555,363 555,264 

30% FSD 214 tbru 426 006 tbru IAA 250,488 250,488 

SMD 247 tbru 493 OF7 1bru JED 145,483 145,483 

RDD 270 tbru 539 IOE tbru 218 189,000 188,928 

FUJI ~5 thru :>88 IF9 thru 24C 75,GOO 75,600 

NEC• 456 thru 531 IC8 thru 213 85,196 85,120 

F NEC• 614 lhru 715 266 tbru 2CB 184,518 186,240 

10% FSD 427 thru 497 lAB thru !Fl 83,496 83,496 

SMD 494 thru 575 IEE thru 23F' 48,298 75,600 

RDD 540 thru 629 21C thru 275 63.00 62.976 

FUJI 210 1bru 588 002 thru 24C 341,100 341,100 

NEC• 190 1hru 531 OBE thru 213 383,382 . 383,360 

G NEC• 256 thru 715 100 tbru 2CB 832,140 833,920 

45% FSD 178 thru 497 082 1hru IFI 376,320 376,320 

'SMD 206 tbru 575 OCE thru 23F' 217,930 217,930 

RDD 225 thru 629 OEI thru 275 283,500 283,392 

FUJI 589 thru 839 2ill thru 347 225,900 225,900 

NEC* 532 thru 757 214 thru 2F5 253,346 253,312 

H NEC• 710 thru 1020 2CC thru 1020 551,745 551 ,680 

30% FSD 498 tbru 708 IF'2 tbru 2C4 248,136 248,136 

SMD 576 thru 819 240 tbru 333 143,716 143,716 

RDD 630 thru 899 276 thru 383 189 000 185 472 

... con&lnued oo next page 
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DISC PARTITION LAYOUTS 

A (5%) A (5%) 

B (20%) B (20%) 

D (5%) 

c (100%) G (45%) E (30%) 

--
F (10%), 

TOTAL 
=100% 

H (30%) 

TOTAL 
.... 100% 

DISC TYPES 

Fun 
NEC• 
NEC# 
FSD 
SMD 
RDD 

M2S61A (47' MB Eagle) 
NEC 02352 (620 MB) 
NEC 023113 (1.1 GB) 
CDC 9715 (516 MB FSD) 
CDC 9788 (SOO MB SMD) 
HJTACM DK514 (SH MB) 

(UNIX ID DKl>-001) 
(UNIX ID DKD-006) 
(UNIX ID DKD-001) 

(UNIX m DKD-003) 
(UNIX ID DKD-002) 
(UNIX ID DKD-214) 

I 
H (30%) 

TOTAL 
=100% 

) 

' ) 
I 

) 
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NOTE: This T ech Tip io a replacement for the present Tech Tip Numbe< 
Diac-003, entitled, " Xrlogico Diak Controllers" and dated March 27, 
1988. Therefore, discard the o ld version of Diac-003 as that 
information is presently contained in Tech Tip Number GEN-004, 
December 15, 1988, entitled, "Peripheral Conflgurators" and Tech Tip 
Number Diac-001, December 8, aso, entitled, "Xrlogica Controller 
Info". 

Disc Error Message format.a and interpretations are: 

Where: 

ERROR FORMAT 1 - jlOP#@Tlmel aaa: bbb:ccc ldddl 
- OR -

jlOP#@Timel aaa: ccc jdddl 

• aaa: = The Disc Drive addrcs.sed when the error was detected (e.g., da.O, da2, etc.). 

o bbb: = If applicable, the type of operation (e.g., Read, Write, etc.). 

o ccc = The type of error (e.g., Soft ECC Error, Drive Not Ready, etc. ). This 
information is an interpretation or Lhe Controller's Stat.us information that 
was in the CSR and Statu> Bytes I , 2, and A (see pages 4 thru 7). 

o jdddl = The starting Cylinder, Head, and Sector addresses and the number of 
:sect.ors (i.e., sect-cot or cot) to be transferred. 

Examples: 

• dai : Read:Soft ECC Error jcyl=713 hd=l4 sect=32 cnt=61 

• da3: Read:Disk Sequencer Error jhead=l4 sect=34 cyl= l 54 sect.-cnt= 8j 

• dal: Drive Not Ready jhead= l 5 sect=33 cyl= 71 sect.-cnt = 30I 

• da.O: \Vritc P rotec t.. E r ror ihead:a16 sect= S cy1=29:? sec t-cnt =8J 

o da5o Slave ACK Error {head= O sect= l5 cy l~2H sect-cnt= l61 

... continued on next page 
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Whe re: 

ERROR FORMAT 2 - [IOPll @Timej daxxx: dev= yy otat=ZI 
OR -

[IOP# @TlmeJ da: xxx (cntlr_dev=yy) 

• da ~ Indicates t hat the type or error is Controller-related rath er than caused by a 
specific Oise Drive. 

• xxx: - The type or error (e.g., Timeout, Double Error, etc.) . This information is 
an interpretat ion or the Controller'• Status information that was in the CSR 
(oee page 4) or , if the Controller failed to complete an operation in the 
specified period o( time, a ttmeout message to indicate that condition. 

• yy ~ The Controller (not Disc Drive) that the error is related to. The value or 
yy is obtained by the decimal formula: 

(8 X Multibus Number) + Controller Interrupt Level - dev OR cntlr _dev 

For example, if the Disc Controller in Multibus 1 is strapped for an Inter rupt 
Level or 2; dev OR cntlr_dev will be "10". Ir a Disc Controller is strapped 
for Interrupt Level I and located in Multibus 0, dev OR cntlr _dev will then 
be " 1" . ~ can be seen, if an IOP is restricted to supporting only a Multibus 
o and/ or I and ii Interrupt Levels must be in the range ol 0 thru 7, the 
decimal value or dev OR cntlr _dev must always be o thru 15. 

• u - The hexadecimal status obtained from the CSR ol the Controller identified by 
dev OR cntlr _dev. See page 4 for CSR informat ion. 

Examples: 

• da: double error (cntlr_dev =2) 

• datimeout: dev- 10 stat.= 01 

.•. continued on next page 

) 
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Retry Count: 

Depending on Lhe type or error, the driver will attempt a dist operation a given number 
of Limes (the initial plus retries, if any) before aborting. Therefore, an Error Message does 
not necessarily mean that the operation failed; it may only be advising a.s to the number 
or attempts required to successCully perform an operation. 

An operation that. was, ultimaLely, unaucceulul can be identified by the final message, 
" unrecovera6/e Ji1k error'' as shown in the examples below: 

[CCU7@09:32:02[ daO: Write Protect Error [head=7 sect- 22 cyl= 407 sect-cnt=8J 
daO: unrecoverable disk error 

[CCU6@ 14:07:18[ da2: Hard ECC Error [head=l2 sect-37 cy1=123 sect-cnt=l28J 
[CCU6@ 14:07:211 da2: Hard ECC Error [head=l2 sect-37 cyl=l23 sect-cnt=l28J 
[CCU6@ 14:07:211 da2: Hard ECC Error [head=12 sect- 37 cyl=123 sect-cnt=128J 
[CCU6@ 14:07:221 da2: Hard ECC Error [head=12 sect-37 cyl=l23 sect-cnt=l28I 
[CCU6@ 14:07 :22J da2: Hard ECC Error lhead= l2 sect- 37 cyl= l23 sect-cnt=128J 
[CCU6@ 14:07 :24J da2: Hard ECC Error lhead=12 sect= 48 cyl= 123 sect-cnt= 117I 

da2: unrecoverable disk error 

ECC Errors ( wilh Conver UNIX V6.0 and lat<r): 

A Hard or Soft ECC Error is announced on the System Console and written to the SPU 
file / mnt/ t.rr/09 when it rirst occurs. Soft ECC errors are then quietly retried up to nine 
(9) times. IC none of the retries are succcs.sful , the ECC correction is done and the 
program moves on. Hard ECC errors are retried as for any other error and an 
unrecovera6lt diak error is announced if the retry count is exhausted. 

An example ol the reporting method for a Solt ECC error is shown below: 

[CCU7@03:21 :07I da4: Read:Solt ECC Error !cyl=368 head= lO sect-32 cnt=6J 

With Convex UNIX V6.0 and lattr, the 1<<1 (sector) number shown is the actual one with 
the error and the cnl (count) is the number of sectors remaining to be read •fter the one 
in error. Therefore, in the example above, the Soft ECC Error actually occurred at 
Cylinder 368, Head 10, Sector 32 and the sector count (6) is "don't care" . 

.... continued on next page 
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Controller Status Bytes: 

Disc Errors that ore reported to the System Console and to the Error Log are the resul t 
or the completion status received from the Xylogics 450 or 451 Disc Controller. The Disc 
Controller status is contained in the Control and Status Register (CSR) and in Bytes 2, 3 
and A or the Input/ Output Parameter Block (IOPB). Byte 2 or the IOPB contains 
Stat us Byte I , Byte 3 or the IOPB contains Status Byte 2 and Byte A or the IOPB 
contains the Drive St>tus. The possible contents or IOPB Byte 2, IOPD Byte 3, IOPB 
Byte A, and the CSR Byte are detailed below and in the following pages. 

CONTROL AND STATUS REGISTER (CSR) BYTE 
(NOTE: Bit 0 is Least Significant) 

IJIT M NI;MONlC DlRI:CTlON DI:SCRJPTJON 

7 GBSY Read/ Write GO/ BUSY. When set, the Controller is busy executing 
a command. When reset the controller is idle. 

6 ERR Read/ Write GENERAL ERROR. When set, command execution has 
been terminated due to a hard error (see IOPB Byte 3 for 
more details regarding the error condition). When reset, 
the last ooeration did not end in a hard error. 

5 DERR Read DOUBLE ERROR. When set, a n error condition occur­
red before a previous error condition was cleared. This 
indicates that the Controller could not pass status to 
host memorv due to a nrevious error condition. 

4 IPND Read/ Write INTERRUPT PENDING. When set, an operation has 
completed, the Controller has interrupted, and the inter­
ruot has not been serviced. 

3 ADRM Read ADDRESSING MODE. When ...,t, the Controller is in 
24-bit addressin" mode. Reset indicates 20..bit mode. 

2 AREQ Read/ Write ATTENTION REQUEST. Host software ..,to this bit 
to gain the attention of the Controller. The Controller 
renonds bv aettlnor AACK !CSR Bit I) . 

1 AACI< Read ATTENTION ACKNOWLEDGE. Set to acknowledge 
an AREQ (CSR Bi~ 2). The Controller reoeto this bit 
after the host software re11eto AREO. 

O DROY Read DRIVE READY. Set when t he last drive selected is 
Re&dv and On Cvlinder . 

. .. cont inued on next page 

) 

) 
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BIT(S) I M NEMONI C 

7 I ERRS 

li .5 

4,3,2 I CTYP 

o I DONE 

BIT(S) MNEMONI C 

7 ONCL 

6 DROY , WRPT 

4 DBP 

3 SKER 

1.. DFLT 

1.0 

IOPB BYTE 2 (STATUS BYTE 1) 
(NOTE: Bit 0 is Lea.st Significant) 

DESCRIPTION 

ERROR SUMMARY. Set when a hard error occurred during 
an operation. Reset indicates succt"SSCul completion. Does not 
~et set on a Solt Error or on an ECC Mode 3 Hard Error. 
RESERVED (NOT USEDl. 
CONTROLLER TYPE. Valid combinations or Bits 4, 3, 
and 2 arc: 

Bit 4 Bit 3 
0 0 
o ·o 
0 l 

RESERVED (NOT USED). 

Bit 2 
0 
1 
0 

Controller Type 
440 
450, 451 
472 

DONE. When Ht, the command is complete. IOPB Byte 3 
(Status Bvte 2) contains the Completion Code. 

IOPB BYTE A (DRIVE STATUS) 
(NOTE: Bit 0 is Least Significant) 

DESCRIPTION 

ON CYLINDER __ If reset, the selected dr ive is On Cylinder. 
DISC READY. If reaet, the selected drive is Readv. 
DISC WRITE PROTECT. If oet, the selected drive is Write 
Protected. 
DUAL PORT BUSY. Ir oet, the Controller attempted to select 
a [)~!_!'Qrtec! Drive that was reser ved fil' •noiher Controller. 
HARD SEEK ERROR. Ir aet, the selected drive has a Seek 
Error ~ondition. 
DISC FAULT. Ir oet, the selected drive has a Fault condition. 
RESERVED (NOT USED). 

ouCOOtinued on next page 
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IOPB B'YTE 3 (STATUS BYTE 2) 

Once the Controller complete• an operation, IOPB Byte 3 (Status Byte 2) contains the 
Com pletion Code. The Byte is interpreted as a Hexadecimal value ranging from '00' th ru 
'25' The de£initions of all valid values are shown below. 

VALUE DESCRIPTION 

()() SUCCESSFUL COMPLETION. No errors durin1: ooeration. 

01 INTERRUPT PENDING. The Controller attempted an operation with a 
nrevious interrunt IIPND - CSR Bit 4l still nendin•. 

02 RESERVED (NOT USEDl. 

03 BUSY CONFLICT. A register write was attempted while GBSY (CSR Bit 7) 
was set. 

04 OPERATION TIMEOUT. The Controller did not complete an operation 
within two (2l seconds. 

05 HEADER NOT FOUND. The Controller cannot rind the reouested sector. 

06 HARD ECC ERROR. If ECC is enabled, the Con troll er detected a data 
error greater than eleven (11) bits in length or, ir ECC is disabled, a 
data. error rerardless or len•th was detected. 

07 ILLEGAL CYLINDER ADDRESS. Host software specified a cylinder 
address that was • reater than the maximum value available. 

08 09 RESERVED (NOT USEDl. 

OA ILLEGAL SECTOR ADDRESS. Host sort.ware specified a sector address 
that w a! neater than the maximum value available. 

OBOC RESERVED lNOT USED\. 

OD LAST SECTOR TOO SMALL. The very last (runt) sector or all the 
sectors a re too small to contain a comnlete header. 

OE SLAVE ACKNOWLEDGE ERROR. The host memory addressed by the 
Controller is non-existenl or fail ed to resoond. 

OF 10 11 RESERVED INOT USEDl. 

12 CYLINDER It. HEAD ERROR. The Cylinder or Head Address read from 
the Disc does not match the Controller 's Cylinder and Head Address 
information. 

13 SEEK RETRY REQUffiED. In response to a Seek Error, the Controller 
recalibrated (RTZ) the Disc Drive, cleared the Seek Error indication, and 
re-oerformed the Seek ""eration. 

NOTE: THIS TABLE IS CONTINUED ON THE NEXT PAGE 

... continued on next page 

) 
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IOPB BYTE 3 (STATUS BYTE 2) 

NOTE: THIS TABLE IS CONTINUED FROM THE PREVIOUS PAGE. 
VALUE I DESCRIPTION 

14 I WRITE PROTECT ERROR. The Controller attempted a Write Operation 
to a. \Vrit..e Protect.ed Drive. 

15 I RESERVED INOT USED\ 
16 I DRIVE NOT READY. The selected Disc Drive is Not Ready or, possibly, 

in a Fault condition. 

17 I SECTOR COUNT ZERO. Host software specified a Sector count or zero 
IOI which is illeRal. 

18 I DRlVE f AULTEl2._ The ~e l~cted Disc Prive iL in a Fault condition . 
19 I ILLEGAL SECTOR SIZE. Tbe selected Drive's sectoring method does 

not allow enough room for the Controller to write the Header and Data 
fields . 

IA I SELF TEST A FAIL URE. The Controller's Microprocessor or Internal 
RAM failed diHnostics. 

IB I SELF TEST B FAILURE. The Controller's Microprocessor or Header 

IC 
ID 
IE 

IF 

20 

21 

22,23.24 

25 

Shift Re<ister fail ed dia<nostics. 
SELF TEST C FAILURE. The Controller's Buffer RAM fail ed dia<nostics. 

RESERVED (NOT USED). 
SOFT ECC ERROR. During a Read operation in ECC Mode 0 , the 
Controller detected, but did not fix , a correctable (II Bits or less) 
Data Error. 
SOFT ECC RECOVERED ERROR. During a Read opemion in ECC 
Mode 2, the Controller corrected one or more E QQ errors durinK the transfer. 

ILLEGAL HEAD ADDRESS. Host software spe<ified a head address that 
wa.s Rreat.er than Lhe maximum value available. 
DISC SEQUENCER ERROR. The disc sequ encer was unable to finish 
a Read or Write operation within the allotted time. Possible causes are loss 
of Read Data or Servo Clock from the Drive or failure of the Controller 
to oain access to the Multibus. 
RESERVED {NOT USED). 

SEEK ERROR. Host w ftware specified a cylinder or head address that 
was itreater than tht maximum value available. 
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T he Disc Diagnostic program dev4110 should be in System Diagnostics, Versions 6.2 and 
later. The purpose or this T ech Tip is to provide information and cautions relative to 
the u5'ge ol dev4110. 

Highlights or dev4110 are: 

• Concurrently formats 1 to 12 Disc Drives. 

• Allows interactive exercise or l Disc Drive at a time. 

• Obsoletes the SPU diskrmt Utility program. 

Cautions ror dev4110 are: 

• The interactive function , sllp_aectors, will attempt to perrorm in a non· 
destructive manner. That is the data will be read from the selected track, 1/ 
po,.i6/e, and saved prior to slipping the sector(s). Then, once the sector h .. 
been slipped, t.he data will be restored. If a sector cannot be read error·free. 
the user has the option or skipping, aborting or retrying the operation. It 
should be noted that the saved data is held in memory, not on di..:. 
Therefore, should a power fa ilure or program problem occur, the saved data 
could be lost . To protect against loss ol the customer's data, a run dump ol 
the allected par tition(•)* mu.et be done prior to invoking the slip....,ctors 
function. 

• The interactive runction, save_track_data. holds the contents or the speci fi ed 
track in memory, not. on disc. tr, prior to restoring the saved data from 
memory to disc, any writes are to be done to the saved track, • run dump 
or the appropr iate partition• must be done. Should a power fail or abnormal 
program termination occur, the data in memory will be lo!t, but the contents 
o l the dump tape will save the day. 

• Only one (1) track or dat& can be saved in memory al any time. Therefore, 
second and subsequent save_track_data commands will d estroy the previous 
contents of the burrer . Always remember to do a restore_track_data prior 
to saving another. track's contents or there ls a risk or losing valid data. 

• s= Reference Tech Tip Number Disc-002 for Disc: Address--to-Partition information. 

) 

) 

I 
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The purpose of this Tech T ip is to document problems with and instructions for using the 
SPU program 'diskfmt' (NOTE: NEVER use 'd iakfmt' if ' dev4110' is available). 

• The SPU progr>m , 'diskfmt' cannol properly format the NEC I.I GB (OKD-008) drive 
for system use. 'diaklmt' is only capable o( properly fo r matting drive types in use 
prior to the release of the Ol<D-008; which are OKD-001, OK0.002, OKD-003, and 
OKD-005 (Referenct Tech Tip Oise-Oil for additional info rmation). 

• ' diskfmt' can slip only one (1) sector per track. If the p rogram is run properly, bad 
sectors that cannot be slipped will be entered into the 'Bad Block Table '. Any 
sectors located in the Bad Block Table will be pointing to an alternate area of the Disc 
fo r use by UNDC. So, while UNDC is up a.ad running, the Bad Block Table is referrod 
to as the ' Forwarded Sector Table'. 

• IC the 'db ktmt' ucn} yJormot £unction cannot locat.e a sector on a particular track, a 
'Header Not Found' Error M ... age is displayed even if t he sector is in the Bad Block 
Table. tr a 'Header Not Found' condition is seen, look in the Bad Block Table (via 
the dleplay bbt command) for the address that was displ ayed . rr the address is found 
in the Bad Block Table, there is no problem. 

• SPU program 'diak.fmt' contained in System DiagnosLics Releases 5.0 and laLer ha,, been 
modified. The interacLive mode of opera.Lion wa.s once invoked by the option '-c - '. 
In Releases 5.0 and later, the option for interactive mode is '-interactive -'. 

• To reliably slip a defective sector, the following sequence mu.at be followed after the 
affected disc partition has b<en dumped to tape. Reference Tech Tip Oisc-002 for Disc 
Partitioning information. 

STEP 

I. 

COMMAND 

(spu) > did/ml -wint<raclivc 
·OR -

(spu) > di•lr/ml ·Ulc · 

(5.0 or later) 

(4.1 or earlier) 

2. \Vhen prompted, select t.he desired Disc Nu mber, answer 1y ' when 
asked if you wish to continue, and wait for the '> ' prompt . 

3. 

4. 

> gel 661 

> di•play 661 

(Reads Bad Block Table from Oise to Memory) 

(Displays contents of Bad Block Table) 

5. Examine the contents of the Bad Block Table (BBT) for any entries. 
rr none are seen (i.e., BBT is empty), continue at Step 5.0 .a . Ir there 
are an, entries, perform t.he following: 

A. Check for any BBT entries that are on the same Cylinder and !lead 
as the new one that i..s to be slipped. If nont are seen, continue at. 
Step 5.B.a. If ""' match, continue at Step 5.B . 

..• continued o n next page 



-- Field Support Tech Tip - ..._._ = --~CONVEX T ech Tip Number: Disc-005 

Page: 2 of 4 

... continued from previous page 

(Continuation or Step 5) 

STEP 
5 . 

COMMAND 

8 . II BBT entries arc found that arc on the . .. me Cylinder and H.ad as 
the new one that is to be slipped, the follow ing steps are necessary 
to properly slip another sector on that Cylinder and Head. A single 
sector in the BBT for the Cylinder and Hu.d in question means that 
there are a lready two (2) nawed areas on th nt surface; one or which 
has been slipped and the second o ( which ha.. been placed in the 
BBT. (NOTE: In the following steps. the Cylinder and Head 
numbers input must be identical to those 

where the sector is to be slipped. If any o thers arc used, data will 
be lost that may not have been dumped to l.!\pe) 

a . Note1 The following steps must be perlormed in all cases, not 
just for those s ituations where two (2) or more sectors have 
previously been sl ipped. One (I) sector may have already been 
slipped which would be t ransparent. J( a second sector is then 
slipped, the result would be a di llerent pr oblem (i.e., the original 
one would reappear). 

b. > forma t (09ical ccc hh 00 to ccc hh :: (Thie ie data 
destructiv e!) Where ccc = the Cylinder number, hh = the 
Head number, and zz .. the )a,,t logical sector on the track (e.g.; 
'45' for a Fuji tsu Eagle and '59' for an NEC 02352). Since only 
the track where the sect.or is to be slipped must be formatted , the 
values input for both u:c: fields must be identical. The same is 
t rue for both hh fields . 

c. > patttrn_lut log ical ccc: M1 00 to tee ltlt :r witJt Ozpppppppp 
Where ccc - the Cylinder number. hh - the Head number, zz 
- the last logical sector on the track (e.g .• '45' for a Fujitsu 
Eagle and '59' for an NEC 02352), and pppppppp - the hex data 
pattern to use ('8db66db6' for a Fujitsu Eagle and '9abcdcl0' for 
an NEC D2352). Since the pattern test is only to be run on the 
track where the sector is to be sl ipped. the values input for both 
cce fi elds must be ident ical. 

The same is true for both hh fields. 

d. > vcn f1Jorm«I ccc hh 00 to ccc hh :z Where ccc = the 
Cylinder number, hh - the Head number, and :: the last logical 
sector on the t rack (e.g., '45 ' for a Fuji~u Eagle and '59' for an 
NEC 02352). Since only one track is to be verified. the values 
input for both ccc fields must be identical. The same is true for 
both hh fields. 

. .. con'tlnued on next page 
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(conunu•tion of Step 5) 

STEP COMMAND 

c. Repeat Lhe vu1Jy_Jormat {d, above) as many times as i.s necessary 
(10 passes, minimum) to determine what the •ddrcsses or the 
original slipped sectors (if any) •re . Once ident ifi ed, write it/ them 
down and exit di1kfmt (via the quit com mond). Then repeal 
Steps 1 and 2 only before proceeding to Step 6. Do not repeat 
Steps 3, 4, or 5 thru 5.B.e. 

6. > mokc_bod ccc hh " Where ccc - th e Cylinder addre55, hh - the 
Head •ddress, and " = the Sector oddress thot is to be slipped. 
Repeat thi.s command once for each sector that is to be slipped a.s 
determined in the previous steps. (NOT E : U the track where the slip 
is to take place already had one or more slipped sectors, the •ddrcss of 
the new one to be slipped ma.y have to be modiried accordingly. For 
example, if sect.or 25 is to be s lipped and sector 3 WM previously 
s lipped, you would want to s lip sect.ors 3 and 26 since, prior to the 
logical format , log ical sector 25 was re3ident at play1ical sector 26. If 
you have any questions or problems computiog the actual sector(• ) that 
need(s) to be slipped, call someone for help). 

7. > di1plav 66t Examine the output of this command and verify that 
the correct Cylinder, Head, and Sector address(u) to be slipped is/ are 
now in t-be BBT. U any entry is incorrect, do a make_900J ccc /tit " 
to remove it from the BBT prior to re-inputting the correct address 
with t.he makc_batl command. 

8. > ,/ip_uctor• (Thia ia data destructive on the Cylinder and 
Head addreuea found In the BBTI) 

9. > di•ploy_6H Examine the output of t his command to determine if 
a ny addrcssea are still in the BBT. If any are, continue at Step 10 . 
Ir no ne arc, continue at Step 11 . 

. .. contlnued on next page 
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STEP 

10. 

COMMAND 

You should be at this Step only ir your answer to Step 9 above was 
arrirmative. tr so, write down the address(cs) s hown lo be in the BBT. 
Then , do the following: 

A. > ge t 661 

B. > di1plav 661 Examine the output of this command to determine 
if the address(es) recorded in Step JO, obove, are present. Ir all are, 
continue at Step 11. Otherwise, continue at Sttp 10.C. , below, 

C. > moke_bod ccc hh " Where ccc = the Cylinder address, hh -
the Head address, and •• = the Sector address. Use this command 
to add any Di0< address(es) written down in Step 10, above, to the 
BBT, but do not duplicate any addr...(es) round in Step 10.B, above. 

D. > p•I 661 This will update the BBT on Disc to include the latest 
one(s) found. 

11. > veri/y_formol 0 0 0 lo end_of_diak Verifies entire disc surface. 

12. > quit Exit diakCmt. If Step 11 was successrul, reload customer 's data. 
U Step 11 was unsuccessful, take corrective action prior to reloading dat.a . 

) 

) 
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DISC DRIVE MODEL AND SPECIFICATIONS 
FEATURE 

DESCRIPTION FUJITSU CDC NEC C DC 
MZ3'1A 9711 DUU U70G 

latuCau T .... , SMD SMD SMD SMD 

AdnrU..d 
U•fotm.C.ttd '74 MB 61S MB 620 MB 300 MB 

Orirt C•nac it • 

Actual 
Uof«m•U.td <H.214 MB 614.0 16 MB 623.1199 MB 316.242 Am 

Oriu C•na.citw 

Actual U•ablt F'ormau1d 387.072 MB <2UD7 MB 436.0M MB 247.280 MB 
Otiu Cao..cih• lM1ubwL.u\ 111.3741% loul 117.2704% loul llUH% loul 121.SSU% lou\ 

Ach•.J U1ablt Fotm1.Utd 7M,OOO 833,71< 1<9,711 482,910 
Orin C1.11acltw IStdoral 

Cylio.dtr Canacit• IU.tonu.U.td \ M3.2 KB 72S.74 KB 689.'7 KB 383.04 KB 

C111iodcr Ca11 acil• IFormalltd' 440.I KB 6gg.7 KB 673.96 KB 301.67 KB 

Tnd: Ca .. ..cll• IU1formatt.cd' 21.14 KB 30.24 KB 38.211 KB 20. 14 KB 

Tu.ck Cua.cit• ""ormattc:d\ 23.0. KB 2<.99 KB 30.21 KB I S.87 KB 

Sai•dlt SDttd 3,941 RPM 3,400 RPM 3,070 RPM 3.400 RPM 

NumHr ol Data Hc!Ml. 20 2< 19 19 

TotaJ Numbu ol Cwli•dut '42 711 740 123 

Usable Numbu of C'li•dua l<O 709 7U 820 

An.ih.blt Sect.on Per Track <S <9 S9 3 1 

Data Traultr RU.t 1.869 MB/SEC 1.81' ~m/SEC 1.84 ~m/SEC 1.21 Affi /SEC 

Trac t.a Per laclti 8IO 940 1,000 384 

Bit.t Pu lack 12.800 IS.169 11,400 4038 
Rt(otdio• Mttbod MFM HRLL H RLL MFM 

Avtr-• Sui Tim• II MS 20 MS 16 MS 30 MS 

Aurue L~lncw 7-S MS 1.33 MS U MS 8.33 MS 

H•l•bt 10.6" 10.r 10.2- 34• 

Wldl~ Ir u· a.s· 24-

01 .. lk 2a· 30.4" 211· 34• 

AC Powu • • d 100 VAC 60/ 40 HZ IO<H 20 VAC 100.120 VAC 208 VAC 40 HZ 
Frequuc1 120 VAC 40 HZ ~2<0 VAC 208-2<0 VAC 230 VAC 40 HZ 

Rtqi.liremuLa 220 VAC 60/ 40 HZ 60/ 40 HZ 60/ 40 llZ 120 VAC 60 HZ 
240 VAC 60/40 HZ 240 VAC 60 HZ 

AC SLact./Ru Curnol 6.3A / UA 7.6 A I 3.4 A <.7A / UA 20A / IA 
'"120 Vi 40 HZI 18120 V/ 40 HZI IC 120 V / 40 HZl 1 .. 208 V /40 HZl 

Power Coaa11mpUo1 ~VA <DI VA <20 VA 1.2 KVA 
' " 120 v 140 HZ' '"'120 v 140 HZ' 1 .. 120 V 140 HZ\ la208 V /40 HZI 

.. . continued on next page 
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FEATURE 
DESCRIPTION NEC 

D!SS3 

Inttrl&n TJpt SM!> 

AdnrLiaed 
UnrormatUd I.I GB 

Ori•t Capa.cit.1 

Actua.I 
uarormat.ted 1.133 CB 

Orin Capacity 

Actual u .. blt Formatt.td HU41 MB 
Dri'rt C&11a.<it.1 (Mt1.ab7t.u) ftU~<Jilcul 

Adual U•ablt Forma t.Ltd 1.140,0IQ 
Orin Capa.cit.J (Stct«a) 

Cylindtr Capacit.1 CUarotmat.ttd) 1.loe MB 

Cylinder Capacit.1 fformaU.td) 928.21 KB 

Tra.ek Capa.dtY fUarormaLL.edl 40.Ge KB 

Tra.ek Capa.dh fFormaUcdi 34.30 KB 

Spi1dlt Spud 3,000 RPM 

Number or Data. Htads TT 

Total Number of Cylindtt1 1021 

Uu.blt N111mber ol C1llndtt1 1021 

Anilablt Sect.ort Per Track 07 

Oat& TraMl'er Rat.t 2.4611 MB/SEC 

Track.a Per Inch 1,m 

Bil.I Per Inell 21,400 

Rec0f'din1 Met.hod 2-7 RU. 

Anru.• Sttk Tim• 1' MS 

A nraae L&.ttnr1 U MS 

Hei1ht. 10.2" 

W!dt~ a.s• 

Dtpllt zg• 

DC Powtt OR 100.120 VAC 
AC Powtr aed 200-240 VAC 

Fttqu•cr Rta.ir•m•nta 60/fJO HZ 

AC OR DC 3.9 A / 3.t A 
S&.art./ Rua C•rrn l f&l20 V /00 HZl 

Power Cou11mplto1 IOI VA 
I& 120 v LOO HZ) 

Field Support Tech Tip 

Tech Tip Number: Disc-006 ) 
Page: 2 of 3 

DISC DRIVE MODEL AND SPECIFICATIONS 

I I PRIAM MICROPOLIS HITACHI 
038 1568 DK514·38 

SMD l SMD l ESDI 

382.4 MB I 382 MB I 382 MB 

382.7811 MB 382.178 MB 382.:IQ4 MB 

31UM MB 311.30.I MB 322.seo MB 
ft0.77'7% io.) cuna% i...J (IU28% lcul 

e22.220 821,0\lO 030,000 

312.5 KB 31U KB 423.t KB 

201.12 KB 281.12 KB 338.40 KB 

20.S32 KB :I0.832 KB 30.240 KB 

17.41 KB 17.tl KB 25.00 KB 

3,000 RPM 3,000 RPM 3,000 RPM 

16 16 14 

1225 1224 903 

1222 1221 900 

3t 34 60 

1.26 MB/SEC 1.26 MB/SEC 1.876 MB/SEC 

1,070 1,070 1,033 

21,841 21,141 20,000 

2·7 RLL 2-7 RLL 2-7 RLL 

20 MS II MS 10 MS 

8.3 MS UMS 8.3 MS 

3.25" 3.26" us· 
6.76" 5.n· 5.n· 

a.o· a.o· a.o• 

+ 12VDC(:!: S%) + 12VDC( :!: S%) + 12VDC(:!: 5%) 
+ WDC(:!: S%) + SVDC(:!: 6%) + 5VDC(:!: S%) 

+ 12-4.5A/ 2.2A + 12- UAf2.0A + 12- 4.SA/2.0A 
+s-2.lA/ UA + s-1.6A Mu. +6-1.2A Mu. 

I I 
.•• continued on next page I ) 
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FEATURE 
DESCRIPTION HITACIU 

DKUlC-78 

lat.u(ue Tne ESD I 

AdurliMd 
U1rOfmM.kd 780 MB 

Orin Capw:iLr 

ACl.uaJ 
u.rotma.twd 780.$ MB 

Orin Canw:it.w 

Ac l\1aJ U..ablt Form1.U.td MG.<23 

Orin Ca"aclL• IMt•abwtu\ 

AduaJ U1a ble FotmaUtd 1287G30 
Otiu C ua.ciLr IS1dou\ 512b7t. l tcc 

Cvlicdtr CariwiLr lU11(ormdtcd' 673.I KB 

CvliDdtr Cana.cih fFormallcd\ 487.424 KB 

Tr.ck Cana.cit.• ruarormauedl 40.Gll2 KB 

Tra.ck Canw:itw fFoto:u.Ucdl 34.llG KB 

5 .. 11dlt Snttd 3,l!OO RPM 

Number ol Data Hn<b 14 

Tor..aJ Numbtr ol Cr li1dtt1 1301 

Unblt N•mbcr ol CYliadct1 1353 

Arajlable Sect.on Ptr Track GI 

Oat.a Tn otfu RaLt 2.468 MBIS" 

Trwkt Per lad1 12Gll 

Bila Per Jae ~ 40,210 

RccordiAll Method 2-7 RlL 

A't'et .. t Sttk Timt IOmaec 

Autaat La&.u c• 8.3 muc 

Hei• hL us· 
Wld<b s.76" 

Ot"L b a.oo· 
DC Power O R + 12VDC(% 5%) 
AC Po wer ud + 6VDq% &%) 

Fret1utac• RtauittmuLI 

AC OR DC + 12-4.S/ 2.0 A 
Su.ri. JR-.. Cuuul +6-t.2AMu 

Power Couwmplio• 

Fleld S upport T ech Tip 

Tech T ip Number: Disc-006 
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DISC ORNE MODEL AND S PECIFICATIONS 

SEAGATE SEAGATE S EAGATE 
G7Ull-tHP 07209 ST81Z3GJ 

!Pl !Pl SMD-E 

1163 MB 1234 ~m 1234MB 

1163.GS MB I 1234.0CI MB I 1234.0G MB 

IOO'l.OSO I 1123.02 4 I G70 MB 

489300 $40362 IGS262.8 

2G41b" I"' 204&b'rl/Hc $12b7l/uc 

705.a KB 7'1.1 KB 7511 KB 

414.4 KB 088.6 KB 837.4 KB 

50.4 KB 60.4 KB 60.4 KB 

43.806 KB 43 .806 KB 42. 4GO KB 

3,l!OO RPM 3,l!OO RPM 3,000 RPM 

14 16 IS 

1835 1036 l ll3S 

1831 1031 lG2S 

4$ 23 83 

a.o ~m1sEc 3.0 MBIS" 3.0 MBIS« 

128G 128G 128G 

NIA NIA N IA 

'H RlL 2-1 RLL 2·7 RlL 

I& muc 10 m1tc 10 mstc 

a.s m.uc 8.3 msrc 8.3 nutc 

us· u s· us· 
8.60° I .SO" a.so· 
22.a · 22.a · 22.a· 

100.120 VAC 100.120 VAC 100.120 VAC 
20Q.240 VAC 2oo.240 VAC 20C>-2<0 VAC 

SO IGO HZ 601GO HZ 50/110 HZ 

l.tO A A"I· 1.45 A A't'I l.45 A A•& 
IC220 VIGO H ZI (C220 V IGO HZI l"'.l'lll VIGO HZI 

.161KW . 14SKW .145.KW 
le~ _VJGOHZI {G220 V/GOHZI 1"220 V IGOllZI 
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Product: C-1 ~ 1liiiir.. = ._ ~ ~CONVEX Tech Tip Number: Disc-007 
Date: April 30, igg7 (Rev. 00/ 15/87) 
Subject: Disc Sectors 
Submitted By; Brn.d Jones 

The purpose of thil Tech Tip ia to provide information about the Diac 
Sector Format creat.ed and uoed by tbe Xylogic• 450 and 4Sl Disc 
Controllers and lhe phyoical location of sectora on the dioc. 

• SECTOR FORMAT 

J1 (Socto< P uls•) " (Stc<or P11!St) fl. 

I GAP l I ~IKEADERl~I GAP': I ~ I DATA F~~D 
SECTOR FIELD DEFINITIONS 

FIEW 

GAP 1 
SYNC 1 
HEADER 
ECC 1 
GAP 2 
SYNC 2 
DATA 
ECC 2 
GAP 3 

TOTAL 

• SECTOR~PER-TRACK 

LENGTH 

27 .25 Bytes 
l.00 Byte 
4.00 Bytes 
4.00 Bytes 

20.00 Bytea 
1.00 Byte 

512.00 Bytes 
4.00 Bytes 

26.75 Bytes (Minimum) 

600.00 Bytes (Minimum) 

• FujilH Eagle: 47 Sectors per Track; 45 available, l reserved for slip, and 
l "Runt" (too ohort to uoe). 
From Index, PA,1icol Sectors 0 thru 45 = 600 Bytes each and 
The " Ruot" = 560 Byteo for a total of 28,160 Bytes per Track. 

• NEC Dt35t: 60 Sectors per Track; 59 available and 1 reserved for slip. 
From Index, PA,1ical Seeton 0 thru 58 - 604 Bytes each and 
PA11ical Sector 59 - 652 Bytes for a total of 36,288 Bytes 
per Track. 

• NEC Dt363: 68 Seeton per Track; 67 available and l reoerved for slip. 
From Index, PA11icol Sectors 0 thru 66 ~ 602 Bytes each and 
PA11icol Sector 67 - 626 Bytes for a total of 40,960 Bytes 
per Track. 

. .. continued on next page 
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• LOGICAL SECTOR LAYOUT RELATfVE TO I NDEX 

The Xylogics 450 and 451 Disc Controllers "skew" the phyaital location (in relation to 
Index) or the logical sectors M it proceeds down a Cylinder from I-lead 0 to the end of the 
Cylinder. At Head o or every Cylinder, logical Sector O will be located at phy•ical sector o. 

For example, logical Sector S under Head 3 or any Cylinder will be at the location (relative 
to index) or phyaicol Sector 8 . This phyaical location of the logicol sectors is shown below 
:ind on the following pages. The numbers shown are the /09ical sector numbers s tarting at 
Index and the "S" repreoents the ph1•ical location of t he Spare Sector reserved for slipping. 

llEAD NUMBER• 0 

• NEC 0'!352 - o t !! 3 4 ~ 8 7 8 O 10 11 12 13 14 15 I ~ 17 18 19 20 21 22 23 !!4 25 26 27 28 2Q 30 31 
• 32 33 34 35 36 37 38 3g 40 41 42 43 44 45 46 47 48 4g SO SI S2 53 54 SS S6 S7 58 S 

e NEC 023113 • O I 2 3 4 S 6 7 8 g 10 11 12 13 14 IS 16 17 18 1g 20 21 22 23 24 2S 2!J 27 28 2'l 30 31 
32 33 34 3S 36 37 38 3g 40 41 42 43 44 4S <6 47 48 4g SO SI 52 53 S4 SS Sii S7 58 sg 60 
81 82 113 64 65 M S 

• FUJI £agli: . o t 'l 3 4 S 8 7 8 Q 10 11 12 13 14 15 t & l7 18 10 20 21 !!2 23 24 25" !!6 '!7 28 '29 30 31 
32 33 34 3S 36 37 38 3g 40 41 42 <3 .. s 

HEAD NUMBER• I 

e NEC 02352 - S 0 l 2 3 4 ~ S 7 8 9 10 11 12 13 14 IS 15 17 18 10 20 21 22 23 2~ :?5 26 27 28 29 30 31 
32 33 3 4 JS 36 37 38 30 40 41 42 43 44 <S 46 47 <8 <0 SO St S2 53 S4 SS S8 S7 58 

e NEC 023113 . S O I 2 3 4 S 6 7 8 9 10 II 12 13 14 IS 16 17 18 1g 20 21 Z2 23 Z< 2S 2!J 27 ZS 29 30 31 
32 33 3 4 35 36 37 38 :N 40 41 42 43 44 4S 48 47 48 40 SO SI S2 53 S< SS S8 67 58 59 80 
81 62 113 64 6S M 

• FUJI Eagle • s 0 l 2 3 4 s n 7 8 g 10 11 12 13 14 lS us 17 18 10 20 21 22 23 !?~ 25 21!1 27 28 29 30 31 
32 33 34 35 36 37 38 3g 4" 41 42 43 .. 

llEAD NUMBER• 2 

• NEC 023S2 . 58 S 0 I 2 3 4 S 6 1 8 9 10 II 12 13 14 IS 18 17 18 19 20 2 1 22 23 24 2S 26 27 28 Z9 30 
31 32 33 34 3S 36 37 38 3g 40 41 42 <3 44 4S 48 47 48 4g SO St S2 53 S4 SS Sii S7 

• NEC 02363 . ~ S 0 1 2 3 4 S l!I 1 8 9 10 II 12 13 14 IS 15 17 18 19 20 ZI 22 '!3 24 25 28 27 28 Z9 30 
31 32 33 34 3S 36 37 38 :N 40 41 42 43 44 4S 46 41 48 4g SO SI SZ 53 M SS S8 S7 SS SO 
80 61 62 113 84 8S 

• FUJI Et.git · H S 0 1 2 3 4 S IS 7 8 g 10 11 12 13 14 l S HI 17 18 19 20 2 l 22 :?3 24 25 28 27 28 Z9 30 
31 32 33 34 3S 36 37 38 3g 40 41 42 43 

llEAD NUMBER• 3 

• NEC 02362 • 57 SS S 0 I 2 3 4 S 6 7 S 0 10 II 12 13 14 IS 18 17 IS 1g 20 21 22 23 24 25 26 27 23 29 
30 31 32 33 34 3S 30 37 38 39 40 41 42 ~3 44 4S 48 47 4& 40 SO 51 52 53 S4 SS 6$ 

e NEC 0 2363 • 85 M S 0 I 2 3 4 6 6 1 I 9 10 II 12 13 14 IS 18 17 18 1g 20 21 22 23 24 26 28 27 21 zg 
30 "n33~3530~38:N~<lttG H M~47~~SOMB53M SSSSU58 
so 80 81 82 113 64 

• FUJI Eagle . 43 44 s 0 I 2 3 4 s e 7 a g 10 ll 12 13 14 15 16 17 18 10 20 21 22 23 24 25 2& 27 2S Z9 
30 31 32 33 34 3S 36 37 38 3g 40 41 42 

.•. continued on next. page 
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• LOGICAL SECTOR LAYOUT RELATIVE TO INDEX 

llEAD NUMDER o • 

• NEC 02352 - M S7 SS S 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 18 19 20 21 22 23 24 '.?S '.?G '!7 :?8 
zo30ntt33 M A~n~~~ oo a tt g~ u « ~ W M ~"3M~ 

• NEC 02363 - 64 55 64 S 0 1 2 3 4 S 6 1 8 9 10 11 12 13 14 IS 18 17 18 19 20 2 1 22 23 2-4 25 26 :?7 '!8 
29 30 3 l 32 33 3• 3S ~ 37 ~ 3Q •0 0 • 2 • 3 H •S • 6 47 48 •Q W hl S2 "3 S• SS S6 S7 
S8 S9 60 6 l 62 63 

• FUJ I Eaglt . 42 '43 H s 0 I 2 3 .. s 6 7 8 g 10 11 12 13 J.4 1$ 16 17 18 19 20 '.? I n 23 :?t 25 :?6 27 :?8 
20 30 3 l 32 33 3• 36 36 37 ~ JQ • O 41 

llEAD NUMDERi 6 

o NEC 0 2352 · SS S6 67 S8 S 0 I 2 3 • S 6 7 8 Q 10 11 12 13 14 IS 16 17 l8 IQ :IO 21 22 23 2• 2S 26 27 
28 29 30 31 32 33 34 36 30 37 38 39 i O 41 42 43 ·H 45 46 47 48 49 SO SI 52 S3 Sf 

• NEC 0~363 - 63 61. 65 66 S O I '.? 3 4 5 6 1 8 Qi lO 11 12 13 14 IS HS 17 18 19 20 21 22 23 24 25 25 27 
28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 .. s i 6 -17 48 4g M 51 62 53 54 SS 56 
67 S8 SQ 60 6 1 62 

• FUJI Ea.alt - • t <I '.? 43 H S 0 1 '.? 3 t S G 7 8 Qi 10 11 12 13 U 15 US 17 18 19 20 21 '.?'.? :?3 :?-I '.?S ZG :?7 
28 20 30 31 32 33 34 3S 36 37 38 3g 40 

HEAD NUMDER• 6 

·e NEC 02352 - S.f. 55 SO S7 S8 S 0 1 2 3 4 S G 1 8 9 10 11 12 13 14 IS 115 17 11 10 20 21 ::!2 23 2.f :?S 20 
27 28 29 30 31 32 33 34 3,\ 311 37 38 30 40 41 42 •3 «I 4S 46 U '8 4Q W 51 S2 63 

• NEC 02363 - 52 G3 0... OS 156 S 0 I 2 3 4 S 6 7 8 0 10 11 12 13 14. IS 10 17 18 19 20 '! I ~ 23 :?-I '!S :?& 
Z7 28 211 30 31 32 33 34 3S 36 37 38 3Q 40 U 42 '3 H • S •6 • 7 '8 4Q W SI S2 SJ H SS 
S6 57 S8 SQ 60 6 1 

e FUJ I Ea&le - 40 -11 42 43 0 S 0 l 2 3 4 S 0 7 8 Q JO 11 12 13 I t IS 10 17 18 Hl 20 21 22 23 2t 25 :!6 
27 28 2Q 30 31 32 33 34 35 38 37 38 3Q 

HEAD NUMBERo 7 

o NEC 0 23S2 - S3 64 56 S6 S7 S8 S 0 I 2 3 4 S 6 7 8 Q 10 11 12 13 14 15 10 17 18 IQ 20 2 1 22 23 24 26 
26 :?7 28 29 30 31 32 33 34 35 36 3 7 38 39 tO 11 '42 43 H i S .f0 .. 1 -48 -10 W St 52 

• NEC OZ363 - 61 62 63 &i M 56 S 0 I 2 3 4 S 6 7 8 9 10 II 12 13 14 IS 11$ 17 18 HI :!O 21 22 23 :H :ZS 
215 '!7 28 :?9 30 31 32 33 3t 3S 3e 3 7 3& 30 i O '41 .f'! -1 3 H t S 45 47 48 40 S.O SI S2 $3 St 
1» "6S7S8S960 

• FUJI E:igle . 39 -10 H 42 -13 ..... s 0 I :? 3 .. s 6 1 8 Q 10 II 12 13 H IS 16 17 18 19 ~o :? I :!2 :?3 :!-i :!S 
215 27 28 20 30 3 1 32 33 34 3S 36 37 38 

llEAD NUMBER• 8 

• NEC 02352 . 52 :>3 St ~ S.O .)7 SS S 0 l 2 3 t S 0 7 8 9 10 II 12 13 1.f IS US 17 18 10 :?O 21 ~ :!3 2-1 
2S 26 27 28 2Q 30 31 32 33 3• 3S 30 37 38 3Q 40 0 <2 43 H 45 • 6 U 48 4Q SO SI 

o NEC 02383 - 60 61 62 63 04 65 66 S 0 I 2 3 4 6 0 7 8 Q 10 l1 12 13 14 IS 16 17 18 IQ :!O 21 22 23 2• 
25 26 27 28 211 30 3 1 32 33 34 3S 30 37 ~ 3Q 40 41 <2 43 44 4S • 6 H 48 ,g SO 51 S2 "3 
M SS S6 57 S8 5g 

• F'UJI Eagle . 38 39 40 1l .f2 i 3 H S 0 I 'l 3 t S 0 7 8 9 10 11 I '.? 13 14 15 10 17 18 19 20 21 :?:? 23 'lt 
'25 '.?G Z1 '28 '29 30 31 32 33 34. 35 30 37 

... continued o n next pa ge 
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• LOGICAL SECTOR LAYOUT RELATfVE TO INDEX 

llEAD NUMOER1 0 

o NEC 023S2 . SI S2 S3 S4 SS .\8 S7 S8 S 0 I 2 3 4 5 6 7 8 Q 10 II 12 13 14 IS 16 17 18 IQ 20 21 22 23 
24 25 26 Z7 :?8 :?CJ 30 31 32 33 34 35 36 37 38 3g 40 H 42 43 H 45 46 .. 7 '48 40 SO 

o NEC 02J63 - SQ 60 61 62 63 64 61> 66 S 0 I 2 3 4 I> 6 7 8 Q 10 II 12 IJ U IS 16 17 18 IQ 20 21 22 23 
24 2S 26 27 28 21l 30 31 32 33 34 3S 36 37 38 39 <0 41 42 <3 H IS <6 47 48 49 SO SI 52 
>3 SI I» S6 57 S8 

• FUJI Eagle . 37 31 30 40 41 '42 43 H S 0 1 2 3 4 S 6 7 8 0 to 11 12 13 H IS 16 17 18 10 20 '21 2!? 23 
24 25 26 27 28 21l 30 31 32 33 34 JS 38 

llEAD Ntn.IDERo 10 

o NEC 0 2352 - SO 51 52 >3 $4 55 .\8 57 S3 S 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 20 21 22 
23 24 2S 26 27 28 29 30 3 1 32 33 34 35 38 37 38 Jg 40 41 12 43 44 4S 46 47 48 I Q 

• NEC 0 2363 • M SO GO 61 8% 63 64 ~ 6& S O I 2 3 4 S 15 1 8 O 10 1l 12 13 14 IS 10 17 18 10 'JO 2 1 22 
23 24 2S 26 27 28 2Q 30 31 32 33 34 3S 38 37 38 Jg 40 41 42 43 44 4S 46 47 48 49 SO 51 
52 >3 1>4 .. 56 57 

a FUJ I Eaglt - 3e 37 38 30 40 41 42 '43 44 S 0 I 2 3 4 S e 7 8 9 IO 11 12 13 U IS 16 11 18 l9 20 ';?l 22 
!3 24 2S 2e 27 28 29 30 3 1 32 33 34 35 

llEAD Ntn.tDER• II 

o NEC 02JS2 - 49 SO SI S2 >3 64 SS .\8 57 SS S 0 I 2 3 4 5 6 1 8 g 10 II 12 13 14 15 16 17 18 19 20 21 
22 23 24 25 26 'l'1 28 29 30 31 32 33 3'4 35 36 37 38 30 40 0 42 -43 H 45 46 -17 4S 

• NEC 0~3a3 . 57 S8 50 50 1'1 62 &3 84 65 66 s 0 1 2 3 .. s 6 7 8 g 10 11 12 13 1-t IS 18 17 18 to 20 :?I 
'?2 :?3 2t :?5 25 27 28 29 30 3 1 32 33 3'4 3S 35 37 38 39 .(0 .(1 42 .t3 H 45 t5 47 48 .JO SO 
S I S2 SJ S4 SS S6 

o FUJI E•gle . 31> 36 37 38 J9 40 41 42 43 44 S 0 I 2 3 4 S 6 7 8 Q 10 II 12 lJ 14 IS 16 17 18 19 20 21 
22 23 21 2S 26 27 28 21l 30 31 32 33 34 

llEAD NUMBERo 1% 

o NEC D23S2 - 18 4Q SO SI S2 SJ 54 51> 56 S7 58 S 0 1 2 3 4 5 6 7 8 g 10 11 12 13 II IS 16 17 18 IQ 20 
21 22 23 24 2S 26 27 28 2Q 30 J I J2 J3 J4 JS J6 37 38 39 JO 41 <2 43 44 4S 16 47 

o NEC 02363 • .\8 S7 S3 SQ 60 61 62 63 61 61> 66 S 0 I 2 3 4 S 6 7 8 g to 11 12 13 14 IS 16 17 18 19 20 
21 22 23 H 25 26 27 28 2Q 30 31 32 33 34 3S J6 37 38 3g 40 41 12 4J 44 45 46 47 <8 <Q 
SO 51 52 SJ SI SS 

o FUJI Eagle - 34 35 38 37 38 3Q 40 U 42 43 44 S 0 I 2 3 4 S 6 1 8 9 10 11 12 IJ 14 IS 16 17 18 19 20 
21 !2 23 :?4 25 20 Z1 2:8 '29 30 31 32 33 

llEAD Ntn.IBER• 13 

o NEC 02352 - 17 18 49 SO 51 S2 >3 S4 65 56 S7 S3 S 0 I 2 3 I 5 6 1 8 Q 10 II 12 13 14 IS 16 17 18 IQ 
20 21 22 23 24 25 26 27 !l8 21l 30 31 32 33 34 3S 38 37 38 39 40 41 42 13 44 IS 46 

o NEC 02363 - 55 56 1>7 58 SQ 60 61 62 63 64 61> 66 S 0 I 2 3 4 S 6 1 8 9 10 II 12 IJ 14 IS 16 17 18 IQ 
20 21 22 :?3 24 25 2G Z1 :?S 20 30 31 32 33 34 35 38 3i 38 30 to ·H 42 -13 44 -IS ..(5 -41 48 
49SOl>l l>2S3S4 

• FUJI Eagle - 33 34 35 36 37 33 39 40 -I I 42 43 -14 S 0 I 2 3 .& S 6 7 8 g 10 II 12 13 14 IS 15 17 18 IQ 
20 21 22 23 24 25 25 27 28 20 30 31 32 

•.• con tlnued on next page 

) 

) 

) 
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• LOGICAL SECTOR LAYOUT RELATIVE TO INDEX 

llEAD N UMBER• H 

e NEC 02352 • -16 H t8 .. g 50 51 52 53 St SS 56 57 S8 S 0 l 2 3 4 5 6 7 8 0 IO 11 12 13 1i Ht 16 17 18 
10 20 21 22 'l3 21 25 25 27 28 !!9 30 31 32 33 34 35 36 37 38 39 10 O 42 -ll H 15 

o NEC D2363 - S4 SS 66 S7 S8 69 60 6 1 62 63 64 66 66 S 0 l ·2 3 t S 6 7 8 9 10 ll 12 13 14 16 16 17 18 
10 20 21 22 23 2-t 25 26 27 28 29 30 3 1 32 33 31 3S 36 37 38 30 -10 ·ti -12 -13 44 1S ·l 6 -17 
48 •9 w 61 S2 S3 

• FUJI Ea.git • 32 33 3 -1 35 3G 37 38 30 40 -II 12 43 H S 0 l 2 3 .. S 6 7 8 9 10 11 12 13 J.I 15 16 Ii 18 
19 '° 21 2:'l 23 21 25 ~ Z1 28 ~ 30 31 

llEAD NUMBER• IS 

o NEC D23S2 - 4S 46 47 48 49 W 61 62 S3 64 SS Ill S7 68 S 0 I 2 3 4 6 6 7 8 9 10 ll 12 13 14 IS 16 17 
18 19 20 21 22 23 24 26 26 27 28 29 30 31 32 33 34 36 36 37 38 39 40 41 42 43 .. 

• NEC 0!?363 • S3 S4 SS 50 S7 68 69 60 61 62 63 64 6S 66 S 0 l 2 3 4 S 6 7 8 9 10 ll 12 13 14 IS 16 17 
~~20"2223~~U27282930"n33~3338D38~WOUG440M 
47 <8 49 W SI S2 

• FUJI Eagle · 3 1 32 33 34 35 36 37 38 30 40 41 42 43 H S o l 2 3 t 5 6 7 8 9 10 11 12 13 H 15 16 17 
18 19 20 21 22 23 24 2S 26 27 28 29 30 

llEAD NUMBER• 16 

• NEC 0 2352 • H .. s -tG 47 -18 -19 50 SI 52 53 S• SS 55 57 58 S 0 l 2 3 -I S 6 7 8 9 tO ll 12 13 H 15 16 
l7 18 19 20 21 22 23 24 2S U 27 28 29 30 31 32 33 34 3S 38 D 38 39 40 41 42 43 

o NEC 02303 - 62 S3 S< 55 66 S7 SI S9 60 01 62 63 64 6S 06 S 0 I 2 3 4 S 0 7 8 9 10 ll 12 13 14 IS 16 
17 18 l'il 20 21 22 23 2i 2S 215 27 28 29 30 31 32 33 31 3S 36 37 38 30 iO 41 42 43 H .jS 
46 "7 48 i9 $0 SI 

• FUJI Eagle • 30 31 32 33 31 3S 30 37 38 39 10 ·U 42 t3 U S 0 l 2 3 -t 5 3 7 8 9 10 11 12 13 H IS 16 
17 18 19 20 21 22 23 24 25 26 27 28 29 

llEAO NUMBER• 17 

o NEC 023S2 - 43 44 46 46 47 48 49 iO 51 S2 S3 St SS 50 S7 68 S 0 I 2 3 ; s 6 7 8 9 10 II 12 13 14 15 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3S 36 37 38 31 40 • • 42 

a NEC 02363 · 51 S2 S3 54 55 50 S7 SI 59 60 61 62 63 6f 6S 66 S 0 I 2 3 4 s 6 7 8 9 10 ll 12 13 14 IS 
16 17 18 IQ 20 2 1 :?2 23 2 .. :?S 25 :.t'f 28 29 30 31 32 33 3f 3S 36 37 38 30 ..fO 41 -12 -13 H 
45 • • ., 48 19 so 

• F'UJI Eagle · ':?'9 30 3 1 32 33 3i 3S 36 37 38 3g i O 41 4'! i 3 H S 0 1 2 3 4 S ti 1 8 g 10 11 12 13 1-1 15 
16 17 18 l9 '!O 21 22 23 24 2S 26 27 28 

llEAO NUMDEll• 18 

• NEC 02352 · .fZ -1 3 H 15 46 '47 48 -tO 50 M S2 53 S" 55 M S7 ~ S 0 I 2 3 -f 5 6 7 8 9 10 11 12 13 H 
IS 115 17 18 19 20 21 22 23 21 2S 25 Z7 Z8 29 JO 31 32 33 3-4 ~ 315 37 38 39 -to U 

• NEC 02363 · $0 SI S2 53 S4 S$ $& S7 S8 50 60 ISi 62 M 6i 6S 45 S 0 I 2 3 4 5 6 i 8 0 10 ll 12 13 U 
15 16 17 18 IV 20 21 22 23 'H 25 26 'l7 28 ~ 30 31 32 33 3f 35 31J 37 38 39 10 0 12 .. 3 
.. <6 46 47 l8 ti 

• FUJI Eagle . 28 :N 30 3 1 32 33 3i 35 315 37 38 30 40 H -t2 43 H S 0 l 2 3 -I 5 6 7 8 0 10 II 12 13 U 
15 16 11 18 10 :.lQ 21 22 23 24 2S 28 27 

. .. cont inued on next page 
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• LOGICAL SECTOR LAYOUT RELATIVE TO INDEX 

JIEAO NUMBER• 10 

• NEC 02352 · NOT APPLICABLE 

• NEC 02363 . 40 50 5 1 52 53 54 55 S6 57 S8 50 60 61 62 63 Oi 65 66 S O 1 2 3 4 5 6 7 8 0 10 11 12 13 
H JS US 17 18 19 '20 21 Z2 23 ~1 :?S 26 27 23 29 30 31 32 33 34 3S 36 37 38 39 .. o .fl 12 
43 .. 1.; 46 47 48 

• f UJl E:l.gle . 27 28 29 30 31 32 33 34 3$ 3& 37 38 39 -4 0 -ti 42 ·13 H S O l Z 3 -t .; 6 7 8 9 10 ti 12 13 
14 lS 16 17 18 19 20 21 21 23 :?4 2S 26 

JIEAD NUMBElli :o 
• NEC OZ3S2 - NOT APPLICABLE 

a NEC 02363 - 48 40 50 51 S2 53 54 65 58 S7 S8 50 60 61 62 63 64 65 60 S 0 I 2 3 1 S 6 7 8 0 10 II 12 
13 14 IS 16 17 18 10 20 21 22 23 21 25 26 27 '28 211 30 31 32 33 34 3.1 38 37 38 30 40 H 
42 .fl 44 -4$ 48 47 

• FUJI Eagl• - NOT APPLICABLE 

llEAD NUMBER• ~l 

a NEC 02352 - NOT APPLICABLE 

• NEC 02363 - 47 48 40 SO SI S2 53 St SS S6 57 S8 SO 60 61 62 63 64 6S 60 S 0 I 2 3 4 S 6 7 8 g 10 11 
~~14g1SW18~20"22Z3~~2627'2821130nM33~ 3.138U38"~ 

41 42 43 .. 45 46 

a FUJI Eagl• - NOT APPLICABLE 

llEAD NUMOER1 :: 

• NEC 023S2 - NOT APPLICABLE 

• NEC 02363 - 46 17 48 40 50 61 o2 53 51 SS 56 ST S8 50 60 6 1 62 63 64 65 65 S 0 1 2 3 4 S 6 7 8 0 10 
11 12 13 14 IS 16 17 18 10 20 21 22 Z3 24 25 26 27 28 211 30 31 32 33 31 3S 36 37 38 39 
10 41 42 43 .. 15 

• FUJI E• &I• - NOT APPLICABLE 

llEAD NUMDER1 :3 

• NEC 02352 · NOT APPLICABLE 

• NEC 02363 • 15 46 17 18 10 SO 51 S2 53 51 SS S6 57 S8 50 60 61 62 63 64 6S 66 S 0 I 2 3 1 5 6 7 8 O 
10 11 12 13 14 IS 16 17 18 10 20 21 22 Z3 24 25 26 27 28 N 30 31 32 33 34 35 36 37 38 
30 40 41 42 43 14 

• FUJI Eagl• - NOT APPLICABLE 

HEAD NUMBER• :4 

• NEC OZ3S2 - NOT APPLICABLE 

• NEC 02363 · 44 4S 45 47 48 49 SO SI .62' $3 S4 SS S6 S1 S8 S9 &0 S l 52 &3 IS.fl SS 58 S 0 I 2 3 4 S 5 ; 
g 9 10 11 12 13 14 IS 10 17 IS HI 20 21 22 23 24 2S 28 27 28 29 30 31 32 33 34 35 36 37 

38 30 40 11 42 43 

• FUJI E.sl• - NOT APPLICABLE 

••. continued on next page 

) 

) 

) 
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LOGICAL SECTOR LAYOUT RELATIVE TO INDEX 

HEAD NUMOEll: :5 

a NEC 02352 • NOT APPLICABLE 

• NEC 0!?363 · t3 H 0 •6 H 48 40 $0 Sl 52 $3 St SS M S7 .SS SO 60 61 6!? 63 44: 65 56 S 0 I Z 3 .t S 6 
7 8 g JO 11 I:? 13 U IS 10 17 18 10 :?O 2 1 22 23 2t 25 26 Z7 !?8 29 30 31 32 33 3i 35 36 
37 38 JO 40 II 42 

a FUJI Easl• • NOT APPLICABLE 

HEAD NUMBER. :o 
o NEC D2JS~ · NOT APPLICABLE 

• NEC 02363 . •2 43 H • S <6 47 48 40 S-0 .'ii S2 S3 54 SS se S7 ;a .;o 60 OJ 62 63 64 6S 66 s 0 I ~ J ' s 
6 7 8 0 10 11 12 13 14 lS 16 17 18 10 20 21 22 23 2-f 25 26 27 28 ~ 30 31 32 33 3.f 3S 36 
37 38 30 40 41 

a FUJI Eagl• · NOT APPLICABLE 
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Field Support Tech Tip 
Product: C-1 
Tech Tip Number: Disc-008 
Date: April 30, rn87 (Rev. 00/15/87) 
Subject: Disc Flaw Map Usage 
Submitted By: Brad Jones 

Each Disc Drive is normally accompanied by a naw map that has been 
generated by the vendor. The flaw map details those areas of the recording 
surfaces that fail to meet their standards. The flaw map is recorded on the 
drive itself and a printed copy is also provided. Once the drive has been 
formatted, the flaw information is gone. Therefore, a copy of the flaw map 
should be kept on-site with a duplicate at another location. 

The typical flaw map will contain the following information: 

CYL HD DEFl DEF2 DEF a 
26 14 3556- 12 
27 14 3556- 38 21895- 12 

449 17 9628- 12 
... and oo forth 

Where: • CYL is the Cylinder Number. 
• HD is the Head Number. 
• DEFt, DEF2, DEFa, &nd DEF4 are the starting points of any 
defects on that •urface expressed in Bytee from /nJez (e.g., 3556-, 
9628-, and 21895-, above) and the lenfth of the flaw expresoed in 
Bit. (e.g., 12 and 36, above). 

DEF4 

Using the flaw map information shown above for Cylinder 27, Head 14 and 
assuming an NEC Disc Drive, the following example shows the conversion of the 
flaw map information to actual locations on the disc. 

I. The rirst flaw is 3556 Bytes from Index and 4.5 Bytes (36 Bits) in length. Using the table 
on the next page, it can be seen that the flaw is totally within the range of physical sector 
number 5. 

2. The second flaw on the track is 21,895 Bytes from Index and 1.5 Bytes (12 Bits) in length. 
The table on the next page shows this flaw to be totally within the range of physical sector 
number 36. 

(Notes Aloo reference Tech Tip Number Diu-001 for the following steps) 

3. In the case of the lint flaw, ph11ical sector number 5 equates to logical sector number 51 
on Head 14 (Disc-007, page 5 of 7). To compute the exact location of the flaw within the 
sector, use the formula: Starting Byte of flaw (3556) - Starting Byte of Sector (3020) = 
Start ing Byte within the Sector (536). Then, to determine where the flaw ends, use the 
formula: Starting Byte within the sector (538) + Flaw Length (4.5 Bytes) = End of Flaw 
(540.5 Bytes). Therefore, it can be seen tba t tbi.s flaw is totally in the D•I• Field of 
logical sector 61 (Di.sc-007, page l of 7). 

4. Use the procedures in Step 3, above, to compute the actual location or DEFt OD Cylinder 
27, Head 14. If done correctly, the flaw will be found to reside totally within the Data 
Fie/ti of logical sector number 22. 

. .. continued on next page 

) 

~ 
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llYTES 

rRo~• 

INDF.X 

0 
604 

1.208 

1.812 

2.416 

3.0!10 

3,624 

4.228 

4.832 

SA36 

6.040 

6.644 

7.2·18 

i.852 

8.456 

~060 

9,66'1 

I0.268 

10.872 

11.476 

12.080 

12.684 

13.288 

13.892 

14.496 

15.100 

15.704 

16.:!08 

16.912 

17,516 

BYTES FROM INOF.Y 

NEC 02352 

PllYSICAL 

SECTOR 
NUMOER 

0 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 
25 

26 

27 

28 

29 

BYTES 

FROM 
INDEX 

18,120 

18,724 

19,328 

19,932 

20.536 

21 .140 

21.744 

22.348 

22.952 

23,55n 

24 ,IBO 

24,764 

25,368 

25.972 

26.576 

27.180 

27 .784 

28,388 

28.992 

29,596 

30.200 

30.804 

31,408 

32.012 

32.61 6 

33.220 

33.824 

34.428 

35.032 

35,636 

l'llYSICAL 

SECTOR 
NUMB EU 

30 

31 

~2 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

i5 

46 

47 

48 

49 

50 

51 

52 

53. 

54 

55 

56 

57 

58 

59 

Field Support Tech Tip 

Tech Tip Number: Disc-008 

Page: 2 of 3 

TO SECTOR NUMBER l 
FUJITSU EAGLE 

OYTES I P llYSICAL II BYTES I PllYSIC AL 
FROM SECTOR FROM SECTOR 
INDEX 

0 
600 

1,200 

1.800 

2.400 

3,000 

3.600 

4.200 

4.800 

5,400 

6.000 

6,600 

7.200 

7,800 

8.400 

9.000 

9,600 

10,200 

10.800 

ll ,400 

12.000 

12,600 

13.200 

13,800 

14.400 

15.000 

15,600 

!6~Q!I 
16,800 

17,400 

NUMBER 

0 

5 

8 
9 

10 
ll 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

IN DEX 

18.000 

18,600 

19.200 

19.800 

20.400 

21.000 

21.600 

22.200 
22.800 

23.400 
24.000 

24.600 

25,200 
25,800 

26.400 

27.000 

27,600 

TO 
28, 160 

NUMBER 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

NOT 

USED 

/RUNT ) 



-- Field .Support Tech Tip - ...... - -- CONVEX Tech Tip Number: Disc-008 :a -..._._ ..=' Page: 3 of 3 

) 

... continued from previous page 

BYTES FROM INDEX CONVERTED TO SECTOR NUMBER 

! NEC D23&3 

UYTES PHYSICAL BYTES PHYSICAL BYTES PHYSICAL 
I 

FRO~I SECTOR FROM SECTOR FROM SECTOR 

INDEX NUMBER INDEX NUMBE!1 INDEX NUMBER I 
0 0 13,846 23 . 27 692 40 l 002 1 14,448 24 28,294 41 

1.204 2 15,050 25 28,896 48 i 

l ,80G 3 15,652 26 29,498 49 i 

2,408 4 16,254 27 30,100 50 

3,010 5 16 856 28 30,702 51 ! 

3,612 6 17 458 29 31,304 52 

4,214 7 18,060 30 3 1,906 53 

4,810 8 18,662 31 32,508 54 

5,418 9 19,264 32 33,110 55 

G.020 10 19,866 33 . 33,712 56 

6,622 11 20 468 34 34,314 57 I 
) 

7,224 12 21070 35 34,916 58 

7,8'.!G 13 21 672 36 35 518 59 I 

8,'l'.!8 14 22 274 37 36,120 60 ! 
9,030 15 22,876 38 36,722 61 I 

9,032 10 23,478 39 37,324 62 i 
10,234 17 24 080 40 37,926 63 

10,836 18 24,682 41 38,528 64 

11,438 19 25 284 42 39,130 65 

12,040 20 25 886 43 39,732 66 

1~,642 21 26,488 44 40,334 67 

13,244 2:? 27,090 45 End or Table 
'· 

) 
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Product; C-1 
Tech Tip Number: Disc-000 
Date: July 15, 1987 (Rev. 12/ 15/87) 
Subject: Disc Drive lnLermixing 
Submitl ed Bv: Brad Jones 

This is to describe the conditions under which dirferent t ype disc drives can :md cannot be 
intermixed (daisy-chained) on the same Xylogica 450 and 451 Disc Controller. As of this 
c.b te, supported disc drives and their Identifica tion Numbers are: 

• 300 MB CDC SMD (ID Number is 'O') 

• 471 MB Fujitsu Eagle (ID \lumber is ' 2') 

• 520 MB NEC (ID ~umber is 'O') 

• 1.1 GB NEC (ID Number is ' I ') 

• 515 MB CDC FSD (ID Number is '3') 

As a general r ule, different type disc drives can be inter_nixed on the same Xylogic& Disc 
Controller 1/ t heir ldent irication Numbers are different. As c:m be seen, this allows th e 
following disc drive types to be intermixed: 

• 300 MB CDC SMD and/ or 474 MB Fujitsu Eagle and/ or 515 MB CDC FSD 
and/ or I.I GB NEC 

• 520 MB NEC and/ or 474 MB Fujitsu Eagle aed/or 515 MB CDC FSD 
and/ or I.I GB NEC 

NOTES: 

I. The Xylogics 45 1 Controller will alwayo suppc.;t intermixing of disc types. 

2 . The Xylogics 450 Controller will support inter:.•ixing of disc types if the 
(Ontroller Revision is E or later. 

3. Due to identical Identification Numbers, the 300 MB CDC SMD and the 520 
MB NEC disc dri"es cannot be intermixed. 

4. The 515 MB CDC FSD alway• r equires that a Xylogics 451 Controller be used 
as t he Xylogics 450 Controller will not support this disc drive due to the 
sectoring method used by the FSD. 

5. The I.I GB NEC 02363 alwaya requi res that a Xylogics 451 Controller be uscJ ·c 
a.s the Xylogics 450 Controller will not support this disc drive Jue to the data 
transfer rate being in excess of 2 MB/ sec. 
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Tech Tip Number: Disc-010 
Date: August 3, 198i - Subject: Xylogics Power Requirements 
Submitted By: Brad .Jones 

\Vhen t.he power supplied to the Xylogies Disc Controller is marginal, problems have been 
seen such as Hard ECC Error, Soft ECG Error, Header Not Fouttd, etc .. 

To protect the integrity or data on the •Y•tem disc• , it is Imperative that all Mul tibu• 
voltages are verified (at the Multibus Backplane) during installation, every •cheduled P .M. 
and upon any occurrence or a disc d rive and/or controller problem. This applies to both 
the (().Slot Spli t Multibus Backplane (P/N 411-000112-200) and 9-Slot Non-Split Multibus 
Backplane (P / N 411-000113-200). 

• Voltage Requirementa and Test Points are: 

VOLTAGE (Note I ) MEASURE AT (Note 2) ADJUST FOR (Note 3) 

+5 TBl-l (+) to TBl-8 (-) +5.10 

- 12 Jl-1 (+ ) to Jl-2 (-) -12.10 

+ 12 Jl-9 (+) to Jl-6 (-) + 12.10 

-5 Jl-7 (+) to Jl-8 (-) -5.10 

Note l - Voltage Sources Are: 

VOLTAGE SOURCE 

+5 VJ or CPU PS3 or Vl of Expansion Multibus PSI 

-5 V2 of CPU PS2 or V2 of Expa.nsion Multibus PSI 

+ 12 V3 of CPU PS2 or V4 of Expa.nsion Multibu• PS I 

-12 V4 or CPU PS2 or V3 of Expa.nsion Multibus PSI 

Note 2 - Color Codes Are: 

TBl-1 Red TBl-8 Black 

JI-I Yellow JJ-2 Black 
©®CD 

Jl.9 White Jt-6 Black 
JI 0 0 0 I (right bottom or 

JJ-7 O range Jt-8 Black 

® © 0 ~lbu• backplane) 

Note 3 - Ripple should not exceed 1% peak-to-peak or 50mv, whichever is greater. 

) 

) 
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Product: C-1 
Tech Tip Number: Disc-011 
Date: Sep t . 15, 1087 (Rev. 04/15/88) 
Subject: l"ile ' / m nt/ usr / Ii b/DB_diskfm1' 
Submitted By: Brad .Jones 

The disc CormaL programs did:fm t, dev.4100, and dev.S llO obt.ain disc drive parameters by 
referencing the SPU rile / 111nt/ • 1r/ li6; DB_di1kf111t. These par>meter> are required to 
properly format each o r the different disc types. The following is a description of the 
p>St and present formats of the rile DB_di1k/1111 and rules thot govern usage or the 
difrercni ror111aLs. 

Note: / 111nlju1r1/i6_/DB_di1kf1111 is included on the Diagnost ic Data 
B..,e (DOB) Tape, but is now rcle1Ued on the Systems Diagnostics tape. 

format or / mnl/ ••r/ li6/ DB_di•k/ml (DOB Revision 2.4 and ear lier or 1.13 and earlier). 
This formal is compatible with and usable by dcv4100, dcv4110, and di•kfm1 •. 

sectors 

name type cylinders heads physica l logical 

KD-001 2 842 20 46 45 # Fuji 2351 (eagle) 
KD-002 0 823 19 7 32 31 I C DC 9766 
l<D-003 3 711 24 so 49 1 CDC FSD 
KD-OOS 0 760 19 60 59 # NEC 2352 
KD-008 1 1023 27 68 67 # NEC 2363 

• - The o n ly disc drives that dlald'mt is capable or correct.ly rormauing fo r system USC 

arc DKD-001, DKD-002, DKD-003, and DKD-OOS. Starting wi th the release of DKD· 
008 and all future drives that are released as a Convex product, di1k/1111 is not to 
be used. 

. .. continued on next page 
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... continued rrom previous page 

Shown below is the format of / mnl/ uar/ lib/ DB_di•kfml (DOB Revis ion 2 .5 •nd later or 
I.I-I and Inter). This format Is compatible with and usable by iev.jlOO, dev.jllO, dev.j/ 20 
and di•k/1111 (Note: di•kfml cannot format a VME drive and should not be used for MBllS 
drives if det•lf 10 is available) . 

DB_diskfmt - flle of disk parameters 

>>» WARNING 
>>>> 
>>> > 
>>>> 
>>>> 
>>>> 
>>>> 
>>>> 
>>>> 

- 00 NOT USE 'd1Skfmt' to FORMAT ' It 15 no Longer compat1bl• 
wlth the CONVEX FORMAT• Instead , format MBUS-atta.ched drives 
with "dev4110 ' and VME-attached drives w1tb 'dev4120'. Note 
that the OK0-008 and any f uture SMD dr1 ves t.hat a.re attached to 
a Xylogtca 450 or 451 controller v111 be specifi ed as having one 
less than th• act ual nuaber of cylinders. Tbts prevents erasure 
of tbe defect cylinder if ' dlskfmt ' ts accidentally used to re­
format a drive. OKD-001 , DKD-002 , DKD-005 on trie Xylog1c• 
450 or 451 cont.rollers and all drives used on other controllers 
wtll bavt th• actual number of cylinders as epecif ted below. 

The column · r e loc cyl• · ~ppl 1es to all controllers tbat al low track real l ocation. 
Number of reloc cyls = . 51 of tbt • of cyls rounded up to t he ne xt vbole cyl. 

KEY FOR DRIVE NAMES : 

Name 
DKD-00 1 
DKD-002 
OK0-005 , 206 

oescr1.pt1on Na.me Descr1pt1on 
Fu) ltSU Eagle (452MB SMD) 
CDC 9766 ( 300MB SMD) 

DKD-008,208 NEC 2363 (1080MB SMD) 

NEC 2352 (500MB SMO) 
DKp-214 Hitachi. OK514-38 (365MB ESDI) 

----------------------- ---- XYLOOICS 

name 
KD-001 
KD-002 
KD-005 
'KD-008 

• of • of phys log 
type cy ls head• secs sacs 

2 942 20 46 45 
0 823 19 32 31 
0 760 19 60 59 
1 1023 27 68 67 

450/451 
bl ts/ 
sec 

4900 
5040 
4932 
4816 

-------- ---------------- - --- llflERPHASE 4201 
• of # of phys log bl ts/ 

na.me type cyl• beads etc• secs sec 
K0-214 0 903 14 53 52 4736 

(MBUS) ------ - -------------- ----- -
bytes/ reloc gapl gap2 
trk skew cyls 1.ntlv size size 

28160 
20160 
36288 
40960 

(VME) ----------------------------
bytes/ reloc gapl gap2 
trk skew cyls lntlv stze size 

30240 0 5 1 8 8 

---------------- ---- -------- IlflERPHASE 4200 (VME) - ---------------------------
• of •of phys log b1tS/ bytes/ reloc gapl gap2 

name typo cyls beads • •cs ••c• soc trk skew c yls 1ntlv s ize size 

'KD-206 0 760 19 60 59 4832 36288 0 4 1 16 16 

,KD-209 0 1024 27 68 67 4816 40960 0 6 I 16 16 

) 

) 

) 
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- CONVEX Tech T ip Number: Disc-012 ... - Date: Sept. 15, l987 (Rev. 12/ 15/87) - Subject: Disc Bad Block T able -- Submitted Bv: Brad Jones 

\Vhen one sector on a t rack is bad it can Ue ''slipped" by using a apart location on that. 

:same track. If there are t.wo or more defective sectors on a given track, one of them will 
still be slipped, but the second and subsequent delective sectors will be entered into the 
Bad Bloek T.61< (88T) which, as will be seen, is a misnomer ol sor ts. Ir the apart sector 
is delective, all other delective sectors on tb at track will be entered in to the BBT. 

So lar as UNCX is concerned, the BBT is a ctually a Forwar ded Sector Ta~le. That is to 
say , a defective sector is not Jost to the system; h has been relocattd to a specific location 
on a cylinder reser ved lor this situa tion and is still accessible and available lor use by 
UNCX. 

The BBT consists ol a 5-sector directory (of which there are 5 copies) and 638 sectors 
reserved for any relocations. The location ol the BBT depends on the disc dr ive type as 
is shown in the table below (Note: addresses shown in the table are in the format 
' cylindtr,head,uttor') . 

DISC DRIVE XYLOGICS .f60 It. 461 BBT DIRECTORY RESERVED 
TYPE AND RELOCATION 

DESCRIPTION ht COPY 2nd COPY 3rd COPY 4th COPY 5th COPY SECTORS 

DKD-001 841,19,20 841 ,19,25 841,19,30 841 ,19,35 841 ,19,40 841,5,12 
Fujitsu M2351 t hru thru thr u thru t hru thru 
474 MB E agle 841,19,24 841,19,29 8'1 ,19,34 841,19 ,39 841 ,19,H 841,19,19 

DKD-002 822,18,6 822,18,11 822,18,16 822,18,21 822,18,26 821,16,19 
CDC 9766 thru thr u thru thru thr u thru 

300 MB SMD 822,18,10 822,18,15 822,18,20 822,18 ,25 822,18,30 822,18,5 

DKD-003 710,23,24 710,23,29 710,23,34 710,23 ,39 710,23,H 710,10,22 
CDC 9715 thru thru tbru thru thru thru 

515 MB FSD 710,23,28 710,23,33 710,23,38 710,23,43 710,23,48 710,23,23 

DKD-005 759,18,34 759,18,39 759,18,44 759,18 ,49 759,18,54 759,7,45 
NEC D2352 thru thru thr u thru thru thr u 

520 MB 759,18,38 759,18,43 759,18,48 759,18,53 759,18,58 759,18,33 

DKD-008 1022,26,42 1022,26,47 1022,26,52 1022,26 ,57 1022,26,62 1022.17,7 
NEC D2363 thru thru t.hru t.hn1 thru t hru 

1.1 GB 1022,26,46 1022,26 ,51 1022,26,56 1022,26 ,61 1022,26,66 1022,26,41 

Should tbe 1st copy or the BBT Directory be unreadable (ECC error st atus, etc.) UNIX 
will at tempt to read the 2nd copy and, should it also be unreadable, the 3rd , and so 
forth until forced to give up the elfort ii the linal (5 th) copy is also not r eeoverable . 

... continued on next page 
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• Cylinder 7511, Head 18, Sector 37: 

ffffOOOO fff!OOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOO OO ffffOOOO 
fff fO OOO f fffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO 
fff fOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO 
fff fOOOO f ff fOOOO ffffOOOO f fffOOOO ffffOOOO fff fOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff!OOOO ffffOOOO ffffOOOO 
fff fOOOO ffffOOOO ffffOOOO ffffOOOO tttfOOOO ffffOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff!OOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff !0000 ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff !0000 ffffOOOO ffffOOOO 
fff fOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff !0000 ffffOOOO ffffOOOO 
ff ffOOOO ff ffOOOO ff f !0000 ff ffOOOO ffffOOOO f ff !0000 fff fOOOO ff ffOOOO 
ffffOOOO ffffOOOO fff!OOOO fff!OOOO fff!OOOO fff!OOOO ffffOOOO ffffOOOO 
ffffOOOO tfffOOOO fff!OOOO ffffOOOO fff!OOOO ffffOOOO ffffOOOO ffffOOOO 

• Cylinder 7 511, Head 18, Sector 38: 

ffffOOOO f fffOOOO ffffOOOO ffffOOOO ffffOOOO fff fOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff!OOOO ffffOOOO ffffOOOO 
ffffOOOO ff ffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffff00.00 ffffOOOO ffffOOOO ffffOOOO ffffOOOO 
ffff0000 ffffOOOO ffffOOOO fff !0000 ffffOOOO fff fOOOO ffffOOOO f fffOOOO 
ffffOOOO ffffOOOO ffffOOOO fff !0000 ffffOOOO fff fOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff!OOOO ffffOOOO ffffOOOO 
ffffOOOO fff!OOOO ffffOOOO ffffOOOO ffffOOOO fff fOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff !0000 ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff fOOOO ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ttttoooo ttttOOOO ffffOOOO 
ffffOOOO f fffOOOO ffffOOOO fff fOOOO ffffOOOO f f f !0000 ffffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO fff !0000 ffffOOOO ffffOOOO 
ffffOOOO ffff0000 ffffOOOO ffffOOOO ffffOOOO ffffOOOO f f ffOOOO ffffOOOO 
ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO 
ffffOOOO ff ffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO ffffOOOO 

BBT DffiECTORY INTERPRETATION 

The BBT Directory is made up or 640 32-bit (4-byte) word1, the first or which is bytes o 
thru 3 or the first sector of the directory and the la.st or which is bytes 508 thru 511 or 
the fifth (last) sector or the directory. The definition of the words that make up the BBT 
Directory is shown below: 

SECTOR WORD DESCRIPTION 

First 0 (first) Total number oC e ntries in this directory. 

First I (second) Reserved (not used) - must always be 'ffffOOOO' . 
First 2 thru 127 Slots for 126 relocated sector addresses. 

Second 0 thru 127 Slots for 128 relocated sector addresses. 

Third 0 thru 127 Slots for 128 relocated sector addresses. 

Fourth 0 thru 127 Slots for 128 relocated sector addresses. 
Fifth 0 thru 127 Slots for 128 relocated sector addresses. 

... continued on next page 
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BBT DIRECTORY INTERPRETATION (continued) 

UN[)( uses the BBT as follows. Whenever a Header No t Found s tatus is returned from the 
disc controller, the UNIX Oise Driver will check Word 0 of the BBT Directory to see if 
there are any entries. Ir not, a Header No~ FoMntl ·error message will be announced. tr 
there are entries, the driver will determine ir one or them is the d esired sector address bv 
going through the BBT Directory, word-by-word, ignoring the 'ff f roooo• pattern and . 
decrementing the value or \\lord 0 each time a valid address is round and, should it be the 
desirtd address, using its phv1ieal offset in the BBT Directory as an index value to the 
sector 's actual location in the BBT. Ir the last valid address in t he BBT Directory is ever 
found and determination made that. it. is not the one desired, the driver will return a 
Header No t Found message. 

Using the example BBT (pages 2 and 3), it can be seen that there are 4 entries, three of 
them in the first sector, Words 2, 6, and 40 and the fourth is in t.he second sector, \Vord 
26. Since Word l of 5ector 0 is reserved (not used) these four en tries are considered t,o be 
phy•icolly offset in BBT Directory Slots l , 5, 39, and 153, respectively. No matter what 
type of disc drive is being discussed, this physical orfset value is subtracted from the 
•tarting address or the first sector of the first BBT Directory to determine the actual 
location or the forwarded (aka relocated) sector. 

Therefore, using this example, ir the driver needs to read or write at sector address 
'OSb ,07, 12' (decimal ' 139,07,18'), it would find the desired address in Slot 1 of t he BBT 
Directory, subtract 1 l 1 rro m t-he starting address of the first copy of the BBT Directory 
('759,18,34' decimal), and, a.s a res\llt, puform the desired operation at sector addres.s 
'759,18,33' (decimal). Other addresses in the table would be t ranslated in like fashion 
(according to phyaical slot location) to determine which .ector i• to be addre .. ed. 

) 

) 

) 
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It normally takes 1~20 seconds for the NEC D2352 and D2363 to come up 
to speed and go ready. A problem may be seen where the unit will spin 
up and, after about ~30 seconds, shut back down with the red "Fault" 
LED lit. The following is a description of a possible cause Cor t his 
situation. 

The Stator Assembly (D2352 and D2363 NEC P /N 134-530300.0) contains six 
(6) Hall-Effect Sensors. Should one of them fail while the disc drive 
is in use it will not be apparent. This is the case because, so long 
as the spindle remains in motion, its momentum is sufficient to enable 
the Power Amp (02352, GOWBR board, NEC P /N 134-530336-001 or D2363, 
GOXLR board, NEC P /N 134-530761-001) to keep it up to the required 
speed .. However, during this period the Power Amp board is being 
over-stressed. Once the spindle is allowed to come to a stop (e.g., 
power down, etc.) the drive will be incapable of coming up to speed 
again due to a combination of factors: 1. output will be missing from 
one of the Stator Assembly's sensors and, 2. the Power Amp board will 
be incapable of providing sufficient current due to having been 
overstressed. Therefore, in most cases, whenever the Stator Assembly 
requires repair o r replacement due to a failed Hall-Errect Sensor, it 
will also be necessary to replace the Power Amp board. 
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The purpose or this Tech Tip is to provide general information about 
the lnterpha.se Model 4200 (Cheetah) VME Disc Controller which supports 
HSMD and SMD-E compatible Disc Drives. 

• SECTOR FORMAT 

JI (S.et« P•IM) '~< (Stttor P•IM) fl 

I GAP l I l:IEADER I GAP 2 '~' DATA ~D l8IGAnl 

SECTOR P'IELD DEFINITIONS 

FIELD 

GAP I 
l:IEADER 
GAP 2 
SYNC 
DATA 
ECC 
GAP 3 

TOTAL 

• SUPPORTED DISC TYPES 

LENGTH 

24 Byt<s (NEC D2383 is 32 bytes.) 
8 Byt<s 

24 Brtes 
2 Bytes 

512 Byte! 
4 Byt .. 
8 Byle!I (Minimum) 

582 Byte! (Minimum) 

• NEC Dt8St: llO Sectoro per Track; 511 available and I reserved for slip. 
From l.adex, PAr1ieo/ Sectors O thru 58 - 804 Byt<s each and 
PAr1ieo/ Sector 59 = 852 Bytes for a total of 38,288 Byte! 
per Track. 

e NEC Dt86!J: 118 Sectoro per Track; 87 available and I reserved for slip. 
From 1.adex, PAr1ieo/ Sectors 0 thru 88 = 802 Byt<s each and 
PAr1ieo/ Seetor 87 - 828 Bytes for a total of 40,980 Bytes 
per Track. 

. .. cont.lnued on nerl page 
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Tiu: ( '11it lrutiali.:ation Block (Um) must be writt.en to the controller a rt.er each power· up. 
The purpose o r the UIB is to define the parameters for each of the disc drives t hat a re 
connected to the controller . One UIB is required for each disc drive connected to t he 
cont.roller and !!a.Ch disc drive can be separated into t wo (2) volumes. 

• UIB Format: 

Bl"TE 

0 

1 
2 

3 

DESCRIPTION/CONTENTS 

Volume 0 starting head number . 

Volume 0 - Number of heads. 

Volume 1 starting head number . 
Volume 1 - Number of heads. 

t Number of sectors per track (excluding spare and runt) . 

5 Spiral skewing factor . 

6 

7 

s 
9 

Number of d•I• bytes per •ector (most significant). 
Number of ti.ta bytes per sector (lea.st significant). 
Number of word• (2 bytes = 1 word) in GAP I. 

Number of word• (2 bytes = 1 word) in GAP 2. 
A Sector interleave factor. 

B Number of retries on data e rror. 

C Number of cylinders (most significant). 

D Number of cylinders {least significant). 

E Attributes: Bit 7 (M.S .) - If set (1), Runt Sector (>< 12011-s) Enable. 
Bit 6 Ir set (1), Spare Sector E nable. 
Bit 5 II set (1), Sector Caching Enable. 
Bit t Ir set (1), Stat us Change Interrupt Enable. 
Bit 3 U set ( 1 ), Dual P ort Protocol Enable. 
Bit 2 If set (1) , Increment by H ead, not Cylinder. 
Bit 1 If set ( 1) , Move Bad Data Enable. 
Bit 0 (L.S.) - If set (1), Auto-Reseek on Data Error . 

F The contents of thi• byte determines if Eztended SMD (SAID-£) Addreuing 
will be used and whether the controller will support up to 2 ot up to 4 
disc drives. II bit 7 is set {1 ), SMD·E addressing will be used , which 
allows support of disc drives with more than 102-1 cylinders. If bit 6 is 
set (1), up Lo four (4) disc drive• wi ll be supported on the cont roller . 

10 Statu> change interrupt level. Can be any n umber from 1 to 7 . If bit 
1 is set (I), the optional S tatus Change Register (Controller Base Address 
+ 1FE) will be used instead o f the Command/ Stat., Regi1ter (Controller 
Base Address + 02). 

11 Status change interrupt vector. This is the data that is returned dur ing 
the VME interrupt acknowledge cycle. Any value is acceptable . 

... continued on next page 
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• l/O REGISTERS & IOPB (INPUT/ OUTPUT PARAMETER BLOCK) 

The following table shows the location and contents of the two (2) 1/ 0 Rcgioters and the 
!OPB that reside on the lnterphose 4200 Controller. The HEX OFFSET value is relative 1-0 
the Cont roller 's Base Address. 

HEX DECIMAL 
OFFSET CONTENTS /QPR BITE 

+00 Drive 1 Status Register (Nole I) N/A 
+01 Ori ve O Status Regi ste r (No le I) N/ A 
+02 Com1und/Status Register (No t• I) N/ A 
+04 IOPB Coaaand Codes oo 
+05 IOPB Coaaand Options 01 
+06 I OPB Statua Codes ( No le I ) 02 
+07 IOPB Error Codes ( N ote I) 03 
+08 Cylinder Address (High) 04 
+OQ Cylinder Address ( low) 05 
+OA Head Address 06 
•OB Sector Address 07 
+OC Sector Count (Higll) OB 
+OD Sector Co unt (low) 00 
+OE Buffer Address (24-31) 10 
+OF Buffer Address (16-23) 11 
+10 Buffer Address (08-15) • 12 
+11 Buffer Address (00-07) 13 
+12 Meaory Type 14 
+13 Address Mod1f1er Codea 15 
+14 Optional Drive Numbera (2,3) 16 
+15 Interrupt level a Vector i 7 
+16 OMA Transfer Count 18 
+17 Error Interrupt Vactor 10 
+ 18 IOPB Poll! ter (24-31) 20 
+10 IOPB Pointer (16- 23) 21 
+1A IOPB Pointer (08-15) 22 
+18 IOPB Pointer (00-07) 23 
+1C IOPB Me•ory Type 24 
+10 I OPB Addr ess Modifier Code 25 
+1E Absolute Skew Factor 26 
+1F Scatter/Gather Entry Count 27 
+20 User Defined N/ A 

+1F9 
+1FA 
• IFB 
+I FC 
+IFD 
+IFE 

User Defined 
Drlve 3 S tatus (4-Unit Only) 
Dr1•• 2 Status (4-Unl t Onl y) 
Ori•e 1 Stat us (4-Unlt Only) 
or1va O Status (4-Unlt Only) 
Op t ional Status Change Register 

Note I : Further defined on following pages. 

N/ A 
N/ A 
N/ A 
H/ A 
N/ A 
N/A 

... continued on next page 
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• Drive Status Registers: 

T he format of the Ort''' Status Regtsters is shown below Ir the four·unu .. opuon 1s used. 
t he for mat will remain the same, but. the Status Bytes will be found ~tarting at t he 
ConL.roller's l)a.se :\ddrc;)S ., I f:\ (rderence table on page 3). 

Disc UniL I (OffscL +00) Di~c l'nil 0 ( Offscl +<H) 

15 
J ill 

J.I I I ~ I I~ 
L~P SE OC 

• Oefinition.81 

BITS MN£MONI<.: 

15,07 UR 

11 ,06 UP 

13,05 SE 

12.0.1 oc 

J J,03 f 

I U.0~ DP 

OD,01 ll'P 

08 .00 Dll 

II 
F 

JO I OD 
DB WP 

08 
DR 

07 
UR 

Oli I 0.1 I OJ 
1·p SE O<..: 

INTERPRETA T/ON 

o~ I ()~ I 0 1 
I' DP ll'P 

Unat Ready. IC seL ( 1), the :selected unit is ready, on cylinder, 
and no fault conditions or seek errors U t;,l 

00 
Dll 

L'u it Pre.tent. Ir set ( 1), the di:,c unit has responded to a select 
;)eq uence. 

S eel.: Error. Ir set ( 1), the selected uni t has reported a seek 
erro r lO the co n t-ro lle r 

On Cvtinder. Ir set ( I ), t he sele<Led u111 t has reported it ,. on 
cy linder 

Fault Ir set ( 1), the selec ted unit. ha.1 reportt<l that 1L as in n 
fault condition (e.g ., muh.1plc head sd ecL, loss or wr llc currcnl , 
attempt. LO read or write when not o n cylinder , etc .). 

Dn 1.1c Bui~ . Ir set. ( l ), the ::>elected uni t 1s bus)' with another 
controller (dual port drives only) 

Write Pro tect. If set ( 1) . t he selected unu. i~ wr11 c prot~c t cd . 

Driuc llcady. If se t ( I ), t he -.elec t t:d uruL ha~ rcpor lt.'d ii is 11 1>­
to-~pccJ . ready . and o n cylimlt: r 

... continued on next. page 
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• Co m m:ind/ Status Re gister: 

Tlw rorn1:'1 of 1h1· \0111 111and StaLll$ Hegister is shown below 

Co mmand/Stat us R.egister (Offset + 02 ) I 
15 11 1 13 12 · 11 10 00 os coo u6 , o~ i o 1 ; · 1 02 I 0 1 oo 

, LED DOI\ 's ri::~oocwl100R~ RF.S RES BF.RR Olis~ oo Ni:; ! c 11c i ERH ! ~::g I RES i HES m:s 

• Definitions: 

BIT 

15 

14 

13 

l :? 

11 

10 

09 

MNEMONIC 

SLED 

BOK 

SFEN" 

BDCLR 

ABO RT 

RES 

HES 

INTERPRE TA TION 

S tatu LED. When r<set (0). the on-board LED indicator will be 
'cred" unless the contro ller is acces.\ing 3 disc unit. in which case 
it will be "green". \Vhen set ( 1). i.hc LED will be "green" so 
long as BOK (IJit 14 ) is set ( l ) T his bi t i• cont rolled by t h• 
host, only . 

Board Okav. When set ( I} , the control lf" r ·s power-up diagnostics 
completed successfu lly. If reset (0). a diagnostic fai lure has 
occurred. T his bi t is only ,·a lid if GO/ B US!' (Bit Oi ) is reset 
(0 ). 

Sy•f• ;f En• 61t . If reset (OJ a nd BO[( (Bi t l ·I) is' • lso reset (0), 
this bit en3bles BOK to assert Sy•f• ;t on the bus. If set (1), 
Sy•f•il is disabled. T his bit is contro lled by the host , on ly. 

Board C1tar. When this bi t is set (1) by the ho-' and held set 
for at lea.st. one microsecond before it is reset (0) , a hardware 
reset or t he controllu w111 occur. Follow ing the reset , the power­
up diagnost ics wil l be run and GO/ BUSY (Bit 07) will be set. If 
t he power-up diagnostics arc succc5'fully run, BOK (Bit 14) will 
be reset (0) a nd GO/ BUSY (Bit 07) will be set ( I). If t he 
power-up diagnostics fail , BO{( (Bit 14) a nd GO/ BUS !' (B it 07) 
will both be reset (0). The contents of the Command/ Stal u• 
Re9iater will not be valid for 100 microseconds art.er the ass"rtion 
of the Board Cltar bit. This bit is controlled by the host, only. 

A bort. When set ( I), any IOPB (except ser to r writ.) will 
immediately terminate a nd the controller will set (I) DONE (Flit 
06) and ERR (Bit 04 ). This bit is set ( I ) by the host a nd reset 
(0) by the controller . 

Rt•trvtd (must be zero). 

Rturvtd ( must be zero). 

.. . con tinued on next page 
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• Definiti ons (ccrnl111 ucd): 

BIT 

OS 

07 

06 

o~ 

O·I 

03 

o~ 

01 

()() 

.\INEMONIC 

BERR 

CO/ DUSY 

DONE 

CHG 

EHH 

CllC ~RC 

RES 

RES 

RES 

INTERPRETA T/ON 

Bu s Error. If se< (I ) a Bus Error has O<<urred. If a Bus 
Error occurs, the host must r t'SeL (0) this bit.. 

Go/ B••Y· The host sets ( l} Lhis bit '° initiate t he command 
defined in the IOPB. Upon completio n of the IOPD, the 
controller will reset (0) this bit , set ( I) DONE (Dit 06). update 
ERR (Bit 04}, and interrupt the host if enabled . The host will 
then met (0) DONE (Bit 06). 

O pe.ra tion Done. · ihe controller sets ( 1) this bit upon completion 
of an IOPB. The host must clear this bit. 

Statu~ Change. \Vhen enabled. the controller will se t ( I) this bit 
1f, a:> the result of a Seek command, any of the following Drive 
S tat.us Bits change from a n inactive to an active stat.e: Drive 
Ready, Fault, On Cylinder, Seek E:rror. 

Error Last l'ommand. The cont ro ller will set ( 1) t his hit if an 
cl' ror occurred during tht: la.sl command or rest:t. (OJ it i f no 
error occurred . 

Stalu ~ Change Source. This bit in<l icat.es which disc drive (uni t 
0 or I ) generated the CHG (Di t 0 5) interrtopt . If met (OJ; l ' uit 
0 . If stt (I); Unit I. If the Optional S t11 t1u Change l/egi•ter is 
used, t his bit will always be rtset (0). 

Reaerved (must be iero). 

lle• erved ( must be zero). 

Rc3crvcd (must be zero}. 

... continued on next p a ge 
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• !OPB Status Codes: 

Field Support Tech Tip 

Tec h T ip N umber: Disc-OJ.I 

Page: i o f 11 

The /OPD Str1l11" Cntf(A :irt• locate1I at t he Base Acld rr.s.c; o f rh1• eont ro ller hOG :rnd ;trr 
dcfi t1<'<l !l."' -; hown below 

COD£' 

80 

f)E'F/NITION 

('o uwiand Completed \Vilh No Error. Self·expl:m:itor r ,\I~. th t 
Co uw11111d1Slolu• Regi•lu will Ji,.·e DONE (!3it OH) -rt ( I ). ERR (Bio 01} rr<rt 
(0), a nd GO/ Bl'S l' reset (0). 

8 1 Command in Progrtaa . Selr·explanatory. Also, Command S tal11 a f?tgi3t t r Bit 
07 (GO Bl'S 11 will be set (I). 

82 Cornrnand Complt tcd iVith Error. F'urth t:r derlniLion of the erro r c3n be found 
in the /OPD Error Code< (!OPB Byte 03). Possible erro r codes arr de.<ribed 

83 

on t he following pages In the Commond/ S tahu Rtgi.cltr. DOSF: will hf' <st"I 

(I) and (;O!BUSY will be reset (0). 

Commaud Completed With Ezct ption. This code indicat es lha.t. t.he command 
was successrully completed . but error recO\·ery w:l.s required . Error inforrn;Hion 
is found in the IOPB £,.or Cod" (!OPB Byt e O:l) and descriptions or po>Sible 
code5 :are show11 below. 

• IOPB St atus Code 83 De•cription (conlenl• of IOPB Dytc ().Y): 

BITS DEFINITION 

7 Ir set ( 1 ), data error correction was required. If reset (0), corr ection wa..'\ not 
requi red or was disabled . 

6 tr set ( 1 ), d:ata tr ansferred to host memory may be ~rroneo11s . 

5 Rescrv•d. Must be reset (0 ) 

4 If set (I). a R" lore a nd Ru eet· was performed. 

3-0 Thesl! bits will cont:lin a hexadecimal rcprrsentation (0 thru f': bit 3 is mO!l>t 
s ignifican t.) t hat 111dica.tcs the number or rotational r<.·cri es :tLlcmpted. T hr 
ma:<illlUOI \';'\ Ille jg f"', but 3 greater number may have been aU,empted . 

... continued o n next page 
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• IOPB Status Code 182' Description: 

Whenever an IOPB Stal•• l 'od, of '82' i• seen, IOPB Byie 03 (IOPB Srror Codca) will 
contain a hex v:i. luc that. more~prec isely ddin es the l!rror . Po!'lsihl ~ code:s are shown in t he 

fo llowing table. 

CODE I DESCRIPTION 

10 I Di•c Not Ready 

11 I Not used . 

12 I Seek Error. Disc drive is at the wrong cylinder (<li.sc drive did not 
report a seek er ror , but the header '3 cylinder n umber 1s incorrect). 

13 I ECC Error. Reported when t he data is in error and no error correction 
is allowed or attempted. 

1~ I Invalid Command Code. Tile Command Code in IOPB Byte 0 is not 
\'J.lid . 

15 I Illegal Fetch and Execute Command. A Fe tch and Execute co mmand 
was encount.cred in cxLernal memory . The Fdch and C.ucule comma.nd 1s 
only valid when it occurs in the on-board short 1/ 0 space. 

16 I Invalid Sector in Command. The Sector Address in IOPB Byte 07 i• 
greatt:r than the capacity or the disc drive. 

17 I Illegal Memory Type. The value in IOPB Byte 1·1 is invalid . 

18 I Bus T imeout. The ~,IE Bus wa.:s not. acquin·<l wiLhin 100 milliseconds 
afLcr a reque::,t, Can be caused by attempting LO access a non-existent 
memory address. 

19 I Header C heclumm Error. Er ror in the sector 's header field. 

IA I Disc W rite Protected. Issued when a write is attempted to a wri te 
protected disc . 

l B I Unit Not Selected. T he disc failed to respond to U111t Select. 

IC I Seek Error Timeout. Seen ir a Clear Fault o r Re&tore command fails 
to correct a st:ek error within 3 seconds. 

I D \ Fault Timeout. Seen if a Cl~ar Fault or Ru torr! command fo.1ls to 
correct a drive fault wi thin 3 seconds. 

LE I Drive Faulted. A fa ult condition exi:sts in the selected dr ive. 

lF I Ready Timeout. Seen if a Clear Fault or Realort co mmand fails to 
bring the drive ready within 3 seconds. 

. •. contmueaon next page 
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• IOPB St3tUS Code '82' Descr iption ( ronlinutd): 

CODE DESCRIPTION 

20 End o f Medium. A mu lti·sector tr.'\nsfcr exn'Cd('d I he end of t.he 
medium. 

21 Transla.tion Fault. The volume speciried in llie IOPJ3 fOn ti\in '5 zero (0) 
heads in the UID. 

:!~ Invalid Header Pad. An imprope r post,.he:uJn pttd bytt' W:L<; 

encountered . 

23 Uncorrectable Error. Error correction was aLt.€'mptcd on the rl3.ta field. 
but the data was found to be uncorrectable. 

24 Translation Error, Cylinder. The t ranslation of a lo~ic~ I sector resulted 
in a bad cylinder number . 

25 Translation Er ror, Head. The translation of a logif:-il ~ector re~ ul te<i in 
3 b.·Hl head num ber . 

2G Translation Error, Sector . The translation of :i logical sector resulted 
in a bad physical sector number. 

21 Data Overrun. A data timeout error has occurred. Generally, this can ) 
be caused by lack or Write or Read C lock. Can :llso be caused if the 
UIB sectors/ track is sel to tcro (0). 

28 No Index Pulse on Format. During a Form at operation. the index 
pulse was not detected within 65 milliseconds. 

29 Sector Not Found. The 1:irget sector could not. be found during a Read 

or \Vrite operation. 

2A ID Field Wrong-Wrong Head. The head number read fro m the header 
rield is wrong. 

2B Invalid Sync in Data Field . The fi rs t word (2-bytes) read from the 
data licld was not a valid sync character . 

2C No Valid Header Found. During the Read Header command . every 
sector wM found to be invalid due to erroneous sync character . checksum. 
and/or data pad. Nor mally, t his error will occur on a disc drive that 
hM not been form atted by the lnterphase 4200. 

20 Seek Timeout Error. A Seek command w as issued and the disc driYc 
did not indicate completio n within 500 milliseeonds. 

2E Busy Timeout. Buay has been active on a dual-ported d isc drive for 
more than 500 milliseconds. 

2F Not on Cylinder. Oise drive hM failed to report On C!Jlindtr within 3 
scronds after being selected . 

. .. con tinued o n next psge 
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• IOPB Status Code 1 82' Description (continued): 

CODE 

30 

31 

32-3E 

DESCRIPTION 

RTZ Timeout. A Re~ tore command was execuled . but normal comph:tion 
did not occur within 3 seconds. 

Invalid Sync in Header. Sync character in header is in \•alid . 

Not Used. 

3F I No Heads Specified. No heads have been specified in the lllB. 

-&O I Unit Not Initialised . A Write' or Format command wa.s au.empted 0 11 a 
unii.. t.hat has not. been initialized . 

41 

42 

43-4A 

48 

·IC-4F 

50 

5 1 

52 

53 

Not Used. 

Gap Specification Error. The valu t: ~pccified for Gap l or Cap 2 is 
less than 10 Bytes. 

Not Used. 

Seek Error . The disc drive has reported a seek error . 

Not Used 

Sect.ors per Track Error. The number of .sectors per track in the UIB 
is zero (0) or greater than 160. 

Bytes per Sector Specification Error T he number of bytes per .sector 
speci ficatio~ rn t.he urn is less than 256 or greatt"r t han 2048. 

Interleave Specification Error . The interleave factor in the UlB is set 
to zero (0) or great er than the number of sectors per track. 

Invalid Head Addr~u. The r equested head address was great.tr than the 
drive's capacity . 

5·l I Invalid Cylinder Address. T he requested cy linder address was grater 
t han the drive 's capaci ty_ 

;>5-5C Not Used. 

5D I Invalid DMA T ranefer Count. An odd number of bytes was specified . 

5E-5F Not Used. 

60 IOPB Failed. :\ Bus Error occurrt:d duriug the D~L\ tran.sfc.'r of a n 
IOPO. 

6 1 DMA Failed. A Bus Errol' occurred during t.he D~IA t ra nsfer of da.t.a to 
o r rro111 tlu: buffe r or bus. 

6~ I Illega l VME Address. If an 8 or 16·l>it J:i.La tra.11sfer, llu: .st arting 
buffer address w~ not an even multiple of :? (i .t:, 0, :!, -1 , etc .}. If a 
32·bll. dala traD:l e:: r, the starting buffer addres:S was not an even n1ultiple 
of 4 (i .e., 0 , 4, S, C , etc.). 

. . . con t inued on next page 
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• IOPB Status Code '82' Description irontinucd): 

CO DE DESCRIPTION 

63-on Not Used. 

6A Un recognb e d Header Field. During .'.\ Rend or \/enfy ('Ommantl. on<" or 
more or t.he reques ted header~ wa.s not found . This error diHer.s from 
Error 29 because one or more headers were i ~ nored due to invalid ~ync. 
checksum. or post head<r pad fields. 

6B Mapped Heade r Error. The sync field or 3 header a ppeared IO he 3 

valid mapped fi eld, buL the remainder of the h e.ldtr was unrecognizable. 

6C-6E Not Ueed. 

6F' No Spare Sector Enabled. A Map Secto r command was i ~!Sued. but Ltw 
UIB did not speciry spare sector mapping. 

70-76 Not Used. 

;; Command Aborted T he Abort bit. (Command 'Stat us Rt·gi<ter Dit 11} 
was observed and scr"iced. 

78 AC Fail Detected. The VME ACFA/l control signal was detected. 

79-0F Not Used. 

AO S / G Sector Si1e Too Large. The Scatter/ Gather list size exceeds t he ) 
sector siie. 

A I Illegal Element Byte Count. \Vhen doing a Scalttr/ Galhu comm:ind 
the element byte rount.. was not :in cvf"n multiple o( the byt~s/qctor 

par::i.metcr. 

A2-A.A Not Uaed. 

AB Illegal Element Siee. A Scatter / Gather eleme nt contained an odd 
number or byte•. 

AC Illegal List Byte Count. The total byte count specified by the 
Scatter / Gather list was an odd number. 

AD Illegal IOPB Sector Count. T he IOPn siect.or count is not in 
agreemeDt with the total number or bytts ~pcciried in t he Sc:itter1G3tlin 
list. 

AE-BF Uns pecified Error Trap. 

co Both Bits Set. Both the Spare Stcl1Jr E"a.61~ 3nd .\/ultiplt Sp art. £11a~lt. 

bits are set which is illegal. 

C t M SE Without lnit Long. The .\lulliplt Spa rt Enablt Bit. is set, but the 
drive was not init ialized with t he /nitiali~t Long command. 

C~·F"E Unspecified Error Trap . 

ff Command Not Implemented. 

... co ntinued on next page 

) 
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Submitted Bv: Dick Baker 

T here has been :some col\ fos1on about flaws on disk media. I n an atl.empt to clarify t hese 
flaws and .ln approach t.o alJe,·ia.ting problems caused by t hese defects the fo llowing t ip has 
been produced. 

In most inst ancc:s a fla w will affec t only one file. This can usually be handled wi thout 
having to format and restore t he data, which can be quite time consuming and resul t in a 
large amount of syst em down time. In or der to accomplish t.his the damaged rile must be 
identified. To identify this rile depends on whether the media na w is a hard or sort. error. 

There are t wo di fferent procedures for " hard" or "soft" error s . The fir:st method is for 
hard errors a nd consist s of a tar of the partition containing t.he bad sector to / dev/ nulL 
At the same t ime redirect ing t he out.put to another fi le. It is then possible to edit. the 
created file and fi nd the error repor ted dur ing t he tar operat ion. The error will be an 
incorrect length error and the error message will be em bedded in the verbose output of the 
tar. An example of t his procedure should clear up any misu nders tanding: 

tar cvf / dev / null > & (file name) 
vi (rilename) 
:v r a / "this wi ll locate the error 

Afte r locating t he bad fi le it is now possible to r emove it . h. must not be removed until 
just pr ior to t aking t he system down as new data will be writ.ten to this sector if left up 
for long. It will then be possible to slip the sector using dev41 10. For a temporary fix it 
wi ll be possible to r ena me the rile t.o some other name such as garbage, which will never 
be used . Renaming the file is easily done by the use of the mv command . This will result 
in a new name for the file, but leaves the locatfo n of the f ile a.s is. 

Sort errors are handled s ligh tly di fferent as an er ror will not be generated during t he tar . 
F'or this procedur e it will be nece:ssary to be using the conso le M yoo wi ll he looking for 
the error message sent to t he console as it occurs. This er r or ca n be capturect by hitting 
the " no :sc roll" key as the errors a re scrolling down t he screen. It will be necessa ry to 
capt ure the names of the l~t five or six files just before the error occurs. T his may take 
mul tip le attempts to get all of t he file names. After c ollecting these file names it will be 
necessary to ta r each of t he files to locate t he one with the bad sector . The command line 
to accomplish th is is " t ar cvl / <lev/ null (filen ame). 
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C<>rrecting the soft error , again, will be more complex M the dev4l 10 uti lity will not 
correct sort ecc errors. To correct this error it will be necessay to copy the offending fil e 
to another file ( cp fi le file.sav). Then remove the original file and take the system down 
immediately. You can then slip the sector using the force option of 4110 and restore the 
track. After this reboot the system and rename the saved file , again by using the mv 
command. 

'NOTE' It is very important to remember that while slipping 
sectors, it is a good idea to do a dump of the partition 
being worked on . 

The utility dev5130 does have a known problem as it will report a hard error as a soft 
error. If the slip utility will not save the track without using the force option the error 
can be considered hard. If the error is soft then 5130 will have no problems. 

) 

) 

) 



---~ - ._ 
- _CONVEX 

-- -
Field Support Tech Tip 
Product: DISK 
Tech Tip Number: Disc-016 
Date: July 31, 1989 
Subject: Dis k Termination 
Submitted Bv: Al Budriunas 

h 's possible to doubl• terminal• a both th• I gbyte and 1/ 2 gbyte NEC disk drives 
wit.hout being aware that t his wa.s done. Both Nee model disk drives have internal and 
external termination available. It is possible to use either/ or type or termina tion, but it is 
never permissable to use both . 

tr the disk should become terminated at both points it will b• possible to receive 
read/ write errors from the disk. These errors will occur across all partitions and will 
develop almost immediately arter installation . This will make it appear a.s though the d isk 
has been received in a DOA condition, when in r eality there is nothins wrong with it. 

N; C ONVEX inspects and tests drives as t hey are purchased, it is unlikely that the 
problem will arise on one o ( t hese d rives. But, it is very possible to occur on drives 
purchased by the customer and installed by CONVEX. 

The method of 1.erminat ion by CONVEX is t he external resist.or card that is inserted into 
connect.or P4 in the rear or the disk drive. 

The internal termination is located on the "'Logic and Servo" PCB near the front o r the 
board. There are four resistor packs and arc located near t he r ear or the drive at locatio ns 
tG, lH. lJ and IK. For more information on this the NEC maintenance manual can be 
consulted. The diagra m is located in figure 2-2. 
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LOGIC AND SERVO PCB 

Front 

o f 01c 
Drive QtH 

I 0 IJ 

Ql K 

It is ea.sy to locate t he internal terminators as they are white ceramic dips wit h a 
resistor value printed on t he case. 

I ) 

) 
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The Seagate Disk Drive have an optional Diagnostic Tester . The CONVEX Part 
Number for this Status/Control Panel is 900-000341-001. The following will 
show how to call up these tests and execute. With the Status/Control Panel you 
also have the capability to check the last eight{S) status codu of the drivo. 

STATUS/CONTROL PANEL 

J . Press DIAG MODE switch to enter diagnostic mode. 

2. Observe that LCD reads DIAG TEST XX. 

3. ENTER a two hexadecimal character test number on the keyboard 
and press EXEC •wi Ith to select the first test . 

4. Pres.sing the EXEC switch one more time ends the test. 
The LCD again reads DIAG TEST XX. 

5. You now h&ve two choices: 
A. ENTER another two hexadecimal character lest 

and press the EXEC to select, or 
B. Press DIAG swi1.ch to leave Diagnostic mode. 

6. After leaving Diagnostic Mode the Drive will display the 
drive operating status. 

I DIAG TEST XX I 

0 I I I 2 I 3 I 

4 I 5 I 6 I 7 I 

8 I 9 

I~ 
c D E F 

diag back 
mode exec s pace I space 

8 4 2 I 
0 0 00 

~ 
O sel 

0 
star t 

0 
fau lt 

0 
write 
rote ct 
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Disk Drive Testa 1 

TEST 00 - Display Drive Operating Status Log 

This test displays t he eight most recently generated drive status 
codes. After test selection, the display provides a hexadecimal 
status code. This code is preceeded by a character (0-7) which 
shows it.s position within the log. 

TEST 01 - Display Fault Log 

This test displays t he eight most recently stored fault codes. 
This code is preceeded by a character (0-7) which shows it.s 
postion within the log. 

TEST 04 - Calculate Three Most Likely Field Replaceable Units 

This test uses the fault status and the drive operating sta.tus 
history (Test 00 and 01) to predict the mostly cause of drive 
failure . 

TEST 05 - Servo Test 

This test clears the drive status log and fault log. Also the 
drive performs a seri~ of servo seek tests. 

TEST 06 - Clear Drive Operating Status Log 

This test clears the drive status log in the program ram. 

TEST 07 - Clear Fault Log 

This test clears the fault log. 

TEST 08 - Direct or Continuous Seeks 

This test performs direct or continuous seek:1' between cyl inders 
0 and the desired cylinder address. 

TEST 09 - Random Seeks 

This test performs random seek between cylinder 0 and the max. 
cylinder address. 

) 

/ 
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Disk Drive T..to : 

TEST OC - Display Eprom Part Number 

This test displays the eight digit part numbtr of the control 
microprocessor EPROM. 

TEST OE - Return to Zero 

This test. si.arts a Return to Zero command. 

Test Execution 1 

For T est 00 and 01: Enter Test 00 (or 01) and press EXEC 
switch. Press SPACE switch until a 

For Test 01 

For Test 05 

code appears, preceded by an asterisk. 
This will be the moot recent code. 
Pr ... ing the SPACE will allow you 
to step through the remaining codes. 

: Enter Test 04 and press EXEC switch. 
The LCD displays FRUS: XX XX XX. 
The FRU Codes are: 
Controller Displayed FRU 

80 00 No FRU 
81 01 Replace Control Bd. 
82 02 Replace Module 
83 03 Replace Pwr Supply 
84 04 Replace 1/ 0 Bd. 
85 05 Replace Control Bd. 
86 06 Replace Module 

: Enter Test 05 and press EXEC switch. 
JC the test is successful the LCD displays 
OK, CYL : 000 
If a failure occurs the LCD displays 
SERVO ERROR: XX (see status codes) 

For Test 06 and 07: Enter Test 06 (or 07) and press EXEC 
switch. The LCD will display; 
DRIVE LOG CLEAR (for test 06) or 
FAULT LOG CLEAR (for test 07) 
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For Test 08 

For Test 09 

For Test OC 

For Test OE 

Test Execution 1 

: Enter Test 08 and press EXEC switch. 
The Display will request a val id 
hex cylinder,(bctween 0 and 663) 
Enter t hree characters and press SPACE. 
Next the LCD will request: 
Dffi or CONT! D/ C 
E nt.er 1D 1 for direct or 'C' for continuou~ . 

Ir a 'D' w"" entered, and the test passed 
it will display; OK, CYL: XXX. 
It an error occun under •c• or 'D ' 
the SERVO ERROR: XX is displayed. 
(see status codes for value or XX) 
tr a 'C' was entered; press EXEC switch 
to end the test. 

: Enter Test 09 and press EXEC switch . 
LCD displays OK, CYL: XXX if successful. 
Ir an error occurs the the LCD will display 
SERVO ERROR: XX 
(see status codes for value or XX) 

: Enter Test OC and press EXEC switch. 
The LCD will display the eight digit 
EPROM part number; EPROM# = 12345678 

: Enter T e!!t OE and press EXEC switch . 
U test successful LCD displays; 
OK, CYL: XXX. U the test fails the LCD 
displays; SERVO ERROR: XX. 
(see status codes for value of XX) 

) 

) 
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Drive Statua Codesi 

Code Title Description 
Fault lo•/ Drive Status 

NORMAL START I STOP STATUS 
80/00 Ready & on Cyl The drive is Ready and On Cyl, 

Normal Status. 

82/02 Motor Stopping Motor is slowing or that motor 
brakin• io on. 

83103 Motor Stoooed Motor is stoooed 

84/04 First The beads are moving from the landing 
Load/ Calibrate zone to track 0 and servo calibration 

is beinir preformed . 

85/ 05 Sequence Delay This code appears in remote mode during 
power on sequence delay. Delay is 

Addre.ss assigned 
{delay - address x 5 seconds). 

Chan•es next I<> 87 /07 after delav. 
86/06 Start pressed and In remote mode, START switch was 

waiting for power pressed and drive is awaiting for 
seouence sillnal oower seouencintz control s i1rnals. 

87 / 07 S tarting Motor Start conditions were satisfi ed. Code 
remains unt.il motor reaches run soeed. 

88 108 Mol<>r uo to Soeed Soindle mol<>r has reached full soeed. 

l/ O BOARD NORMAL STATUS 
89 / 09 l/ O self test l/ O MPU successfully ran its power 

oassed on self-test. 

SWEEP CYCLE STATUS 
8A/ OA Drive in sweep Drive is seeking aS part of sweep 

cycle cycle. On cylinder is inactive 
at this time. 

88 / 08 Heads I.Ct on last Current heads post ion determined 
cylinder or sweep by last sweep cycle. On cylinder 

is inactive. 

SEEK ERROR STATUS 
C6/ 46 Seek Timeout The drive took longer than 100 

milliseconds to reach on·cvlinder. 
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Drive Stat us Codea: 

Code Title Description 
Fault lo• ' Drive Status 

SEEK ERROR STATUS 
CB/ 4B Orr Track Seek Drived foiled to stay on-cylinder or cylinder 

error nules were detected durincr track·followin• . 

CD/ 4D Illegal cylinder Controller issued too high a cylinder address 
addre:M durin~ a normal seek. 

CF/ 4F Seek error on Drive could not settle on the 
sett.It in dest.inat.ion cvlinder. 

FIRST SEEK FAULT STATUS 

D4/ 54 First seek fault T he drive failed t.o complete the retract 
on retract. nortion or the lirst. sttk. 

D5/ 55 First seek fault The drive foiled to lo3d the heads. 
on lo&d 

D6/ 56 First seek fault The drive failed t.o complete the return 
on RTZ to zero nortion or the first seek. 

D7 / 57 First seek fault The d rive did not complete the velocity 
on calibrat.f: calibration one.ration. 

ERROR CONDITION STATUS 

D8/58 Speed loos Spindal speed fell below 3564 r/min. 
The motor MPU inactivates the speed 

OK code to the control MPU. The 
control MPU activates the write 
protect line, drops Ready sign.I 

and nerforms a. retract ooerat.ion. 

D9/59 Motor can't start A problem in the motor control 
due to error circuits. 

DA/SA Emergency Retract The heads retracted to the landing 
zone due to a power loss 

or that. serv~controlled 
retract railed. 

) 

) 

,I 
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Drive Status Codea: 

Code I Title I Description 
Fault loi / Drive Status 

MOTOR AND I SERVO I ERRORS 

E0/ 60 I Motor MPU failure I The control MPU was unable 
to communicaLe with the mot.or MPU. 

El /61 J Servo MPU failure J The control MPU was unable 

! /O BOARD 
E2/ 62 

EE/ 6E 

ERROR 

I / 0 board status 
failed 

1/0 self toot 
failed 

to communicate with t.he servo MPU. 

STATUS 

1/ 0 MPU failed to transfer status 
successfully to the control MPU 

durinJt a d iaKnost ic tes t. 

Failed 1/0 read/ write diagnostic 
self-test. 

Power ON Self Tests 

During a normal DC power on sequence the Disk Drive will go through 
a selr test procedure. T he Address Lights (8 4 2 l ) will indicate 
any errors during the power on sequence. The following chart 
will show these errors: 

Lights Hex Value Test Failed Action 

F RAM-test Replace control board. 
E ROM-test Replace control board. 
D ¥,O Chip Replace 1/ 0 or control board 
c eripheral Replace control board 
B Peripheral Re pl ace control board 
A Motor MPU Replace control board. 

NOTE: The Status/Control Panel will not be part of the Disk 
Drive, but can be ordered through Convex Logistics. 
The Convex part number is: 900-000341-001. 

T o use the Status/Control Panel you 'MUST' disa ble the 
1/0 ports using the port disable switches (DA-DB) on the 
1/0 Board. 
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JDC & IPI DISC FAULT SYMPTOM CODES 

The purpose of this Tech Tip is to provide specific information 
pertaining to a standardized method of reporting e rror conditions on the 
CONVEX Integrated Disk Channel (JDC) and attached !Pl Disc products. 

The vehicle fo r communicating these error conditions is the 

Fault Symptom Code (FSC), 

a hexadecimal code which allows the Field Enginee r or other maintenance 
personnel a convenient method for determining the nature of the error. 

As stated above, the FSC will be the standard message printed to 
the console and the errlog in t he event of a disc failure. Any future 
disc products will also use this same FSC format. 

The format of the FSC console error message is as follows: 

FSC OxNNNN idc N port N unit N 
cyl OxNNN trk OxNNN sec OxNNN p N cnt N 

The FSC field is derived from the file sys/cmi/status. h. 
error codes are explained following the field descriptions. 

T he various 

The idc, port, and unit fields describe the offending CCU slot, 
port number on the IDC, and disc drive. 

The cyl, trk, and sec tields are always printed, even 
if the error reported is not a data or seek error. For example, if 
there is a problem selecting a drive, these fields are reported anyway. 

The p field is the partition num ber in which the error occurred. 
Partition 1 is 'a', 2 is 'b ', etc. 

The cnt field is the number of times the operation was retried. 
Error threshold is 11. If the cnt field is a number less than l I 
then the operation succeeded. 

See t he following pages for specific FSC's and t heir explanations. 
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FSC CODES 

FSC CODE EXPLANATION 
OxOOOO • no rmal success status • 

No error condition. This code should never appear in an F'SC error 
message . 

Ox0006 • device driver not round • 
This error is returned if an invalid port number is spcdricd in 
the CM! m...,•ge dsUd field. The IDC supports fou r ports, 
0 through 3. Any other number is invalid, and result.s in this error. 
Check iioconfig for invalid !Pl port numbers. 

OxlOOI • device not round • 
Not u.ed by !DC. 

Oxl002 • unit. not found • 
This error is returned if the unit specified cannot be selected 
or doesn't respond to & logical reset. Cheek the cabling and 
drive addr...,ing DIP switches. 

Oxl003 • unit already connected • 
An attempt WM made to transition from CMI boot level to physical 
level, but the unit was already at physical level. 
This error should never occur during norm:il operation . 

Oxl004 • unit disconnected • 

'• ). 
The unit W35 not 'connected' {at CMI physical level) for an 
operation that &.. only valid at the physical le\•el. 
This can occur while: 
1. Attempting t.o disconnect the unit 
2. Atttmpting to put the unit online 
3. Atttmpting to slip a sector. 
4. Attempting to unslip a sector. 
5. Attempting physical ltvel 1/ 0. 

Ox l005 • unit already onllne • 
An •ttempt WM mode t.o transition rrom the CMI physicnl ltvel to 
logicol level, but the unit was already at the logical ltvtl. 
This error should never occur during normal operat.ion. 

Ox l006 • unit oMine • 
An attempt wa.s made to transition rrom the CMI logical level lo 
phyeical level, but the unit wa,., not at the logical level. 
This error should never occur during norm:il operation. 

Oxl007 • unit already mounted • 
Not used by !DC. 

Oxl008 • \lDit unmounted • 
Not used by IDC. 

Oxl009 • DO memory for initialisation • 
Not used by IDC. 
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FSC CODES 

FSC CODE I EXPLANATION 
Oxl OOa I • out or CCU window• • 

Not used by JDC. 
OxlOOb I • function timeout exceeded • 

The IDC timed out on a. read or write opera tion, or an expected 
attention Crom a unit did not arrive prior t.o timeout. 

OxlOOd I • function aborted by ccu • 
This code is never returned during normal operation . If the 
IDC receives a DEBUGYLUSH MBS message, all pending operations 
on the specified device are aborted and t his error is eosted. 

Ox 100( I • Invalid cmi function code • 
An invalid CMI (unction code or invalid command specific 
code was passed to the IDC. 
This error sho uld never occur during normal o peration. 

Oxl012 I • dev_name value Is unsupported • 
Not used by !DC. 

Ox1013 I • unit_name -value is unsupported • 
Not used by !DC. 

Oxl 014 I • dev_clau value is unsupported • 
Not used by !DC. 

Ox l015 I • dev_type value is unsupported • 
Not used by !DC. 

Oxl 016 I • CM! revision unsupported by CCU • 
An invalid CMI revision lcvtl was passed in the CMl device 
class field . For the IDC, the revision level mus t be zero. 
T his er ror should never occur during normal operat.ion. 

Oxl017 I • Defective CMI message (badparms)• 
The CM! message was defective. 
This error should never occur during normal o pcrat. ion. 

Oxl019 I • CMI message is required(not MBS)• 
Not used by IDC. 

OxlOld I • Unsupported comand • 
NoL used by IDC. 

Ox lOle I • cootroller a lready initialized • 
NoL used by IDC. 

OxlOH I • coo troller not initialized • 
The unit ha.,, not. been initialized and an attempt. was made 
t.o connect, disconnect, set geometry, transit.ion otnine, 
transition onl ine, slip a sector, unslip a sector, per rorm 
physical or logical 1/ 0 , perform long read or write, o r 
read the configu ration. 
This error should never occur durin11: norma l operation. 



---~ Field Support Tech Tip 

= -~CONVEX Tech Tip Number: Disc-0 18 

FSC CODE 
Ox1020 

Ox l021 

Oxl022 

Ox l023 

Oxl024 

Oxl025 

Oxl026 

Oxl027 

Oxl028 

Oxl029 

Oxl02a 

Oxl02b 

Oxl02c 

Oxl02d 

Ox l02e 

Oxl02f 
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FSC CODES 

EXPLANATION 
• unable- io -initialze device queue9 • 
Not used by JDC. 
• b/ w failure on controller • 
Not used by JDC. 
• bad seq. no. on FW load record • 
Not used by JDC. 
• option 01'1)' valid on first rec. • 
Not used by JDC. 
• option only valid on last rec. • 
Not used by IDC. 
• unable to start firmware • 
Not used by JDC. 
• unable to load firmware rec. • 
Not used by JDC. 
• memory alloc ta.iled • 
This code is never printed in a FSC. error message, although it is 
uoed with adb88 to indicate the breakpoint table is full. 
• wrt on wrt protected unit tried • 
During initialization, this code is returned ir the umt ts write 
protected (warning level). If a write is a ttempted, this code is 
returned and the write fails ffatal level). 
• retries required to complete cmd • 
Not used by IDC. 
• unit not ready • 
This error is returned if the drive status cannot be read or if 
the device cannot be selected a(ter a reset. 
• could not oeek to required Joe • 
A seek error occurred. In early versions of IDC, this code is 
also used when a. recalibrate operation fails. 
• r-ecoverable ecc error • 
An ECC error occurred, and the data was corrected. 
• bad header ( chksum) • 
In early versions of IDC, this could mean a header CRC error, a 
header miscompare, or a header parity error. (n IDC versions 
3.13 and later, this indicates a header CRC error. 
• multi-block operation would run beyond last block • 
Not used by IDC 
• function cancelled by cpu • 
Not used by IDC. 

} 

) 

) 
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FSC CODE 
Oxl030 

Ox1031 

Ox1032 

Oxl033 

Oxl040 

Oxl041 

Ox1042 

Oxl043 

Ox1044 

Oxl045 

Ox1046 

Oxl047 

Ox1048 

Ox1049 

Oxl04a 

Oxl04b 

Ox!Ok 
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FSC CODES 

EXPLANATION 
• bad device address • 
Not used during normal operation or the IDC. 

• bad parity or non-existent memory • 
Not used during normal operation or the IDC. Used 
by adb to indicate an attempt to access non-existent memory. 

• unrecoverable memory error • 
Not used by IDC. 
• PROC..DEV reply if stopped at bkpt • 
Not used by IOC. 
• ccu-detectable IOYHYSICAL error • 
Not used by IOC. 
• function invalid for aubqueue • 
Not used by !DC. 

• read/write data request too large • 
Not used by !DC. 

• r equested data not available • 
Not used by !DC. 

• IOS wrong device • 
Not used by JDC. 
• CM! names for MBS_ERROR • 
Not used by IDC. 
• MBS_NO_MSG • 
Not used by !DC. 

• too many drivers in /ioconfig • 
Not used by IDC. 

• see 'ex.tend' for real status • 
Not used by !DC. 

• diagnostic attempt failed • 
Not used by !DC. 

• IOS reoet failed • 
A "selective reset" of the unit failed . Ir the CMI message 
can be examined, the status.extend field contains the 
DICE EXREG Cor the failed operation. 

• read format command f'ail ed • 
A • read format• command failed. Ir the CMl message 
can be examined, t.he status.extend field contains the 
DICE EXREG for the failed operation. 

• read connguration command failed • 
A "read configuration" command railed. If the CMI message 
can be examined, t.he status.extend field contains the 
DICE EXREG for the failed operation. 
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FSC CODES 

F SC CODE EXPLANATION 
Ox l04d • t ried to s lip bad sector • 

An attempt WM made t.o slip a sector that is alrea.dy 
marked bad. 

Ox l04e • trie d to u ruili p good sec • 
An attempt was made to slip a sector that is already 
m3rktd good . 

Oxl04f • m iased sync byte • 
A miMed sync byte data exception occurred. This will 
occa.sionally ha.ppen iC the IDC so(twa.re is not keepi ng 
up wit.b t he drive. 

Oxl050 • drive reported an error • 
Either the drive spontaneously deselect.<d itself, an 
operation exception occurred, or some other unexpected 
slave ending status WM repor ted by the drive. 

Oxl051 • parity erro r • 
A parity error occurred on the !Pl bus, in the bus B oct.<t, 
or in an external fi eld . 

Oxl052 • dl•k rormat Inconsistent • ) 
1/0 was alt.empted on a disk that has not been formatted properly. 

Oxl053 • read status command fa iled • 
A •re&d status• command failed. If the CMI message can be 
examined, the etatua.extend rield contains the 
DICE EXREG for the failed operat ion. 

Oxl054 •recalibrate command railed • 
A drive recalibration command failed (•Joad slave funct.ion" 
command Ox28}. 

Ox1055 • read completed with CR C error • 
Not used by IDC. 

Oxl056 • data transfer waa truncated • 
Not used by IDC. 

Oxl057 • lost connection to remote device • 
Not used by IDC. 

Oxl058 • header parity error • 
A parity error occurred in the header fi eld. 

Oxl059 • header m iscompare error • 
The header on the disk did not mat<:h the he>der expected 
by the software. This will occasionally happen if the IDC 
softwa.re is not keeping up with the disk. If this error code 
is reported often, either the gaps are Loo small or there is 
a di•k hardware problem. 

) 
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FSC CODE 
Oxl060 

Oxl061 

Oxl062 

Oxl063 

Ox2004 

Ox2005 

Ox2006 

Ox2007 

Ox4000 

Ox4001 

Ox4002 

Ox4003 

Ox4004 

Ox5000 
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FSC CODES 

EXPLANATION 
• drive veri(y header miscompare • 
This can be either a data error or a true miscompare 
(the drive does not tell us _which) 

• busy doing something elee • 

• out or spares on cylinder • 

• uaually a warning, not fatal • 

• geometry not set • 
The geometry ha.s not been set , and a command has been 
issued that requires the geometry. This error should 
not occur during normal operation. 
• unable to read topology map • 
Unable to read topology map. This error $hould not occur 
during normal operation. 
• unable to read either ucode temp section • 
There are two sections reserved by the IDC for storing slip 
sector state information. This error is returned ir they 
cannot be read . 
• unable to read any hdra on cyl 0 • 
An error occurred during translation of a logical block to a 
physicaJ cyl!~d~r , track_!_ _and sector. 

• aelect failed • 
A drive selection command failed. 

• deselect failed • 
A drive desdeclion command failed. 

• Load drive format failed • 
A drive " load format" command failed. 

• Section invalid • 
The checksum or magic number of a section is bad. If the 
CMI message can be examined, the statw.extend field 
contains the expected magic number for the section. 
• PIGA fai led • 
A unexpected interrupL occu rred during a P ICA t ransfer between 
main memory and the data burrer. If the CMI message can be 
examined, the atatW1.extend rield contains the interrupt 
received. 
• unable to disable rps interrupt • 
A •disable RPS interrupt atlenlion" command failed ("load 
slave function• command Ox JA). If the CMI message can be 
examined, the status.extend field contains the DICE EXREG 
for the failed operation. 
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FSC CODES 

FSC CODE EXPLANATION 
Ox5001 • en&ble sync m&9ter f&iled • 

A "enable mMt.er sync" command failed ("load s lave function" 
command Ox2f). Ir the CMI message can be examined, the 
status.extend field contains the DICE ElffiEG for the foiled 
operation. 

Ox5002 • unit not correct type or device • 
T he device type reported by the read con ligurntion commi\nd 
must be one (type one is 'disk'). The device connected to the 
!DC claims it is NOT a disk. 

Ox5003 • uncorrectable ecc error• 
An uncorrectable ECC error occurred. The offending sector 
should be slipped. 

Ox5001 • load head command failed • 
A "load head address" command failed. 

Ox5005 • load target command failed • 
A "load RPS target sector address• command foiled . 

Ox6000 • buffer over run/under run error • 
The OPED indicated a IDC buffer over/under run error. 

Oxbadd • used In measage to send • 

Ox6001 • CCU bas detected a fatal error • 
Ir this error is returned, then the IDC has crashed. Only debug 
messages arc accepted after a crash. 

Ox7000 • Interface not Initially idle • 
The DICE indicated a "interface not initially idle" error. 
The !DC software attempted a select operation when the 
inter face was not. idle, or an inva.lid state transit.ion has · 
taken place. 

Ox7001 • interface not returned to idle • 
The DICE indicat.ed a "int.errace not. returned t.o idle" error. 
The IDC sort.ware attempted a deselect operation and the 
interface did not return to idle, or an invalid ! t.a.te transit.ion 
has taken place. 

Ox7002 • invalid command status • 
The operation failed due to a invalid DICE command status. 

Ox7003 • register field CRC error • 
A CRC error was detected in the DICE re~ister field. 

' } 

) 

) 
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FSC CODES 

FSC CODE EXPLANATION 
Ox7004 • register field parity error • 

A pa rity error wa.s detected in the DICE register field. 

Ox7005 • invalid transfer atatua • 
The optration failed due to a invalid DICE transfer status. 

Ox7 100 • Bua B parity error • 

Ox710l • spontaneous drive deselection • 

Ox7102 • DICE command timeout exceeded • 

Ox7103 • DICE header parity e rror • 

Ox7104 • DIC E external parity error • 

Ox7105 • IPI (cable!) parity error • 

Ox7 106 • IPI bus control rejected • 

Ox7107 • lPI odd transfer aise • 

Ox7108 • IPl3 command exception • 

Ox7109 • IPl3 command t imeout • 

Ox710a • IPl3 machine exception • 

Ox710b • invalid slave ending status • 

Ox710c • 1PI3 a lt port exception • 

Ox710d • IPl3 intervention req. exception • 

Ox7 10e • IPl3 vendor exception • 

Ox7 10( • IPI sync error • 

Ox7110 • IPl3 incomplete aubatatus • 

Ox7lll • tailed due to bad spot on media • 
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Subject: Head/ Platter Diagram 
Submitted By: Dan Schaner 

Figure 2-1 in t he NEC D2363 Disc Drive Product Description 
Manual (CONVEX p/n 900-000304-001 ) is incorrect. 

Brad Jones has provided the corrected diagram as follows: 

SPINDLE POSITIONER 

c~------------ :: oa ------------! I 18 =~--------IH71 
I I ------ I I 
I I 16 ::__ I I 

---------------- I I 
07 -------- I I 10 ==--------IH61 

I I - - ---- I 
I I 8 --~-- I --------- I 

06 - - ----------,- I 2 3--------IH5 
I I ------ -- I 
I I o __ :__ I 
---------- I os ------------1 1 26 svo _______ IH4 

I I --------- I 
I I 24 2:__ I 
---- --------- I 

04 ------------1 I 6 __ :-------- IH3 
I I ----- I 
I I 4 _:__ I 

------------- I 
03 - ---------- I I 14 -==-------- IH2 

I I ----- I 
I I 12 13 I 

02 --~---------1--1--;;----;;-~------ltt1 
I I ------ --- I 
I I 20 21 - I 

01 ------------,--,------- ---- I 

Please note: 
Hl = Head/Arm 1 

DI = Disk 1 
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Subject: Re-F'ormat Disc 
Submitted By: Al Haddix 

It has been discovered that when trying to reformat a VME formatted disk 
t hat has previously been formatted for VME, dev5 l 30 will not allow pattern 
tests to r un. So when running dev5130 ·c 3 the pattern test will be skipped. 

This problem is not considered a bug as the formatter is doing exactly as it 
was designed . Dev5 !30 first goes out and determines if the defect list 
exists. If the defect list is present, the diagnostic assumes the drive 
has been pattern tested and therefore does not rerun the pattern tests. 

There are 2(two) work-arounds for this problem. I will discuss the easiest 
and recommended solution first: 

1) If it is really necessary to pattern test a drive for some reason then 
the interactive pattern test can be used. 
The command to accomplish this is: 

a) test dev5130 · s 400 
b) patt <n times> 0 0 0 to end with pat! pat2 pat3 (etc) 

It is recommended that the last pattern be 6DB66DB6 as 
this is the last pattern that the fo rmat ru ns. Up to 15 
patterns can be entered. 

••••WARNING•••• 
Method number is the preferred solution to this pro blem. 

2) If this method will not suffice for some reason a nd it is necessary to run 
the class C format with pattern tests included then you can follow the next 
solution: 

a) test dev5130 -s 300 
b) format setup (Dl;Sector) · > list 

This will list the defect list. 
c) Make hard copy of Defect list 
d) format setup (Dl ;Sector) · > Co 

T his will then prompt you to delete the defect lists. 
Answer yes and exit formatter. 

e) Create a file on the spu and transfer in fo into this 
fil e. The fi rst line of this file must con tain the disk 
type {i.e. DKD-208). The file should list cyl hd bcai Jen 
in that order. An example of this can b e viewed on page 27 
VMEbus SMD/ESDI Disk Test and F'ormatter Manual. 

f) test dev5 l 30 -c 3 
g) format setup {Dl ;Sector) ·> f filename 

This will read in the file that you created and a llow the 
pattern test to r un. 

Now the formatter should run like normal. If problems are still evident, 
perform the additional steps on the fo llowing page . 

. . . continued on next page . . . 
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•••NOTE••• 

Method 2 may not remove all copies or the medi a defect list and 
additional steps may be required on some drives. This is detailed 
below. 

In case option 2 does not work then it may be necessary to overwrite the 
last cylinder. T his can be done by the following: 

l l Perform steps a-d of method 2 
2 Add I to value 'c' • # of cylinders in /mnt/bin/lib/DB_diskrmt 

(see exam ple below) 3l run initialize format of diag cylinder with subtest 303 
4 Ret urn to standard # of cylinders in /mnt/bin/lib/DB_diskrmt 
5 Return to step e of method 2 

••EXAMPLE•• 

For a NEC 1.1 VME disk, fi eld c must be incremented to 1025 so that 
in the next step of the procedure to format the diag track 
using subtest 303, you actually format the bad block table track. 

#------- INTERPHASE 4200 SMD 
# a b c d e f g 
DKD-206 0 760 19 60 59 4832 
DKD-208 0 1024 27 68 67 4816 

CONTROLLER (VME) ---------
h 1 l k l m n o p 

36288 5 4 1 12 12 smd 2-7 n 
40960 5 6 1 16 12 smd 2-7 n 

•WARNING• 

Don' t forget to return the / mnt/bin/lib/DB_diskfmt entry back to 1024 before 
formatting the disk (step 4). 

P .S. 
Thanks to Jay Birdsong (Houston F.E.) for clarifying t he above. 

I ) 

) 

) 
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NEC 02363 (1.lgb) status information. 

The f ollow1ng is a brief description of the status 1nf ormation on 
the 1.lgb NEC disk drive status panel. The status ls comprised 
of a state field and a error field. Both digits are used to 
display normal operation status as well as fault status. 

State 

0 
1 

2 
3 
4 
5 
6 
7 
B 
9 
A 
B 

c 

State 
0 
1 
1 
1 
2 
3 
4 
4 

4 
5 
5 

5 

6 
6 

Display Codes - Normal Operation 
Fault 

0 Power on reset 
0 Power on initialize--+This sequence of states 

!takes place rapidly 
0 Stop l and may not be seen. 
0 Start wait----------- + 
0 Motor start----------+This sequence of states 
0 Motor speed up ! takes 20 to 30 
0 Motor speed ok- ----- - +seconds 
0 Lock servo PLO-------+This sequence of states 
0 Recalibrate out ! takes place very rapidly 
0 Recalibrate in-------+and may not be seen 
0 Ready 
0 Move out----------- --+These codes are displayed 

!during seeks and may 
0 Move in--------------+not be seen. 

Fault codes displayed - Drive detected error 

Fault 
0 
1 
2 
4 
1 
1 
1 
3 

4 
1 
2 

3 

1 
2 

Description 
CPU Fault 
Voltage Fault 
ROM fault 
Fault latch 
Voltage Fault 
Voltage Fault 
Voltage Fault 
Motor Speed 

Motor Speed 
Voltage Fault 
Motor Speed 

Motor Speed 

Voltage Fault 
Motor Speed 

Comment/POSSIBLE CAUSE 
LOGIC .t SERVO 
POWER SUPPLY 
ROM - Logic and Servo PCB 
LOGIC .t SERVO 
POWER SUPPLY 
POWER SUPPLY 
POWER SUPPLY 
Motor not up to 90% of speed 
POWER AMP 
Motor not rotating - POWER AMP 
POWER SUPPLY 
Motor not up to 97% - POWER 
SUPPLY, 
POWER AMP , SERVO .t LOGIC, HDA 
Motor speed over 102% - Same as 
fault 52 
POWER SUPPLY 
Motor dropped below 90% . Restart, 
if fault 43 or 44 - POWER AMP, 
SERVO .t LOGIC, HDA 

1 
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NEC 02363 (1. lgb) status 1nformat1on . 

State 
6 

7 
7 

7 

7 

8 
8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 
9 

9 

9 

9 

9 

A 
A 

Fault 
3 

1 
2 

4 

5 

1 
4 

5 

6 

7 

8 

9 

A 

B 

c 

D 

1 
4 

5 

9 

c 

D 

1 
2 

Description 
Motor Speed 

Voltage Fault 
Motor Speed 

Lost Ind ex 

No IGB Found 

Voltage Fau lt 
Lost Index 

OGB Not Found 

No N Linearity 

No Half Track 

No Q Linearity 

No 01ff=O 

No Target Vel 

LOGIC .t 
Too Slow 

Over Shoot 

Over Shoot 

Voltage Fault 
Lost Index 

OGB Found 

No N Linearity 

Over Shoot 

Over Shoot 

Voltage Fault 
Motor Speed 

Comment/POSSIBLE CAUSE 
Motor speed over 110% - Same as 
fault 52 
POWER SUPPLY 
Motor speed dropped below 90% -
Same as fault 52 
No index detected - LOGIC .t SERVO 
HOA 
Old not f 1nd Inner Guard Band -
LOGIC .t SERVO, HOA 
POWER SUPPLY 
No index pulse s - LOGIC .t SERVO, 
HOA 
Old not find Outer Guard Band -
LOGIC .t SERVO, HOA 
N Linearity = 1 not obtained -
LOGIC .t SERVO, HOA 
Half Track = i not obtained -
LOGIC .t SERVO , HOA 
Q Linearity = 1 not obtained -
LOGIC .t SERVO 
Difference register not o -
LOGIC .t SERVO, HOA 
Head carriage servo target 
velocity no t obtained -

SERVO 
Servo circuit not following 
LOGIC .t SERVO 
+/- 1 cylinder range exceeded in 
position mode - LOGIC .t SERVO 
Timeout, heads not in pos1t1on -
LOGIC .t SERVO 
POWER SUPPLY 
Index not found - LOGIC .t SERVO, 
~A 

Detected Outer Guard Band 
unexpectedly - LOGIC .t SERVO, HOA 
N L1near1ty = i not found -
LOGIC .t SERVO, HOA 
+/ - 1 cyl inder range exce eded 1n 
posi t i on mode - LOGIC .t SERVO 
Timeout, heads not in position -
LOGIC .t SERVO 
POWER SUPPLY 
Loss of motor speed below 90% -
POWER AMP, LOG IC .t SERVO, HOA } 
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NEC 02363 (1.lgb) status lnformatlon . 

State 
A 

A 

A 

B 
B 

B 

B 

B 

B 

B 

.c 

c 

D 
D 
D 

D 

D 

D 

D 

E 

E 

E 
E 

Fault 
3 

4 

c 

1 
4 

9 

c 

0 

E 

F 

3 

1 
4 
9 

c 

D 

E 

F 

2 

3 
4 

Oescrlptlon 
Motor Speed 

Lost Index 

Off Track 

Voltage Fault 
Lost Index 

No Dlff=O 

Over Shoot 

Over Shoot 

Over Travel 

Over Travel 

Over Cylinder 

TAG 1 whlle 
not ready 

Voltage Fault 
Lost Index 
No 01!!=0 

Over Shoot 

Over Shoot 

Over Travel 

Over Travel 

Seek Falled 

Seek Speed 

Seek Speed 
PLO not good 

Comment/POSSIBLE CAUSE 
Motor speed over 110% - Restart 
drlve 1f fault 58 or 63 occ ur -
POWER AMP, LOGIC t SERVO, HOA 
Lost 1ndex pulses - LOGIC t SERVO, 
HOA 
Pos1t1oner moved over 1/2 track 
whll On Cylinder -
LOGIC t SERVO, HOA 
POWER SUPPLY 
Lost 1ndex pulses - LOGIC t SERVO, 
HOA 
Dl!ference count not zero -
LOGIC t SERVO 
+/- cyllnder range exceeded ln 
posltion mode - LOGIC t SERVO 
Tlmeout, heads not ln position -
LOGIC t SERVO 
Outer Guard Band detected durlng a 
seek - LOGIC t SERVO 
Inner Guard Band detedted during a 
seek - LOGIC t SERVO 
Seek command to great er t han max 
cylinder - LOGIC t SERVO, 
CONTROLLER 
Recleved a TAG 1 while the drive 
was not ln a ready state -
CONTROLLER, LOGIC t SERVO 
POWER SUPPLY 
LOGIC t SERVO. HOA 
Ol!ference register not = O -
LOGIC t SERVO 
+/- cyllnder range exceeded l n 
position mode - LOGIC t SERVO 
Heads not in position !or ln 
tlme - LOGIC t SERVO 
Outer Guard Band detected during 
a seek - LOGIC t SERVO 
Inner Guard Band detected during a 
seek - LOGIC t SERVO 
Seek failed at mlnimum speed -
LOG IC t SERVO 
Seek speed too high -
LOGIC t SERVO 
Seek speed too low - LOGIC t SERVO 
PLO not good 1n seek offset -
LOGIC t SERVO 
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State 
E 

E 

E 

F 

F 

F 

F 

F 

F 

NEC 02363 (1 . lgb) status informat1on. 

Fault 
5 

6 

7 

2 

3 

4 

5 

6 

Oescr1ption 
Off Track 

Offset Cmd 

RTZ failed 

Protect 
Vlolatlon 

Write Fault 

Write Clock 

Comment/POSSIBLE CAUSE 
Off Track in offset seek -
LOGIC & SERVO 
Off set command while not on 
Error cylinder and ready -
LOGIC & SERVO 
Speed adjus t failed after Return 
To Zero Command - LOGIC & SERVO 
Wrlte gate detected when wrlte 
protected - CO NTROLLER, 
LOGIC & SERVO 
Write gate whlle not on cylinder 
or not ready - LOGIC & SERVO, HOA 
Write Clock Fault - LOGIC & SERVO 
HOA 

Off Trk Write Off track detected during a 
write - LOGIC ~ SERVO 

Wr1te MARS Write failure - ENOEC & R/ W, 
LOGIC & SERVO, HOA 

Read MARS Write current detected during 
read - ENOEC & RW, LOGIC & SERVO, 
HOA 

) 

) 

) 
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PROCEDURE TO REFORMAT 'CORRUPTED' TRACKS 

Steps I t hru 3 verify that no sector(s) can be read at Cylinder 
637, Head 6 of a Hitachi DK515-78 (780 MB) Disc Drive using the 
interactive mode (Class 4) of dev5130. Therefore, the 'format' 
command fails since the track headers cannot be read. The 
drive in use is "DI". Steps 4 thru 9 provide a procedure to 
work a round this problem and re-format the affected track without 
replacing the disk drive. 

I. (D l ;Save)-> toggle 
Track data save is no longer automatic during 
'format', 'slip_sectors', ' pattern_test' and 'data_verify'. 

2. (Dl ;Nosave)-> v 637 6 15 <<-Selection of sector 15 is strictly a rbitrary 
verify J ormat: pass # I • • • • - · • • • • · · · · • • • • · • • · • • • · · • • • • • • · • • · · · • • 
dev5130 drv l W(cntlr) Sector not found 
Cyl: 637 Hd: 6 Sect: 15 # Seeks:l 
IOPB: (2 lines of IOPB data shown here) 

3. (Dl;Nosave}-> fo 637 6 

TRACK HEADERS BEFORE FORMAT: 
dev5130 drv l RSI 27(cntlr) Data overrun 
Cyl: 637 Hd: 6 
IOPB: (2 lines of IOPB data shown here ) 

I attempts to report sector IDs failed 
what to do [# of retries/skip) (I) -> skip 

NOTE 
At this point, the 'slip' command is used to accomplish some sort of 
format that can be later used by the 'format' command. 

4. (Dl;Nosave}-> slip 
Type 'h ' for help with slip commands 

Logical sector input mode selected. 
sli p (Dl;Nosave;Sector}-> 637 6 15 
slip (D l ;Nosave;Sector}-> e 

Summary of new flaws 0 11 drive l seri al number OQ449: 
CYL HD SEC BCAI LEN TYPE ERR SRC 
637 6 15 O 4737 NONE NEW 

Are you sure inputs are ready for slipping? [ynj -> y 

••• continued on rollowing page • • . 
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Number of spares per t rack: 1 

cyl hd sec bcai len action additional info rmation 

637 6 15 0 4737 slipped 

5. slip (Dl ;Nosave;Sector}-> quit 

6. (D l;Nosave}-> tr 637 6 
cylinder = 637 head = 6 

*B 15 16 17 18 IQ 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 
39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 
64 65 66 67 0 I 2 3 4 5 6 7 8 9 10 I 1 12 13 14 

7. (Dl;Nosave}-> format 637 6 

) 

TRACK HEADERS BEFORE FORMAT: I ) 
cylinder = 637 head = 6 

*B 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 
39 40 41 42 43 44 45 46 47 48 4g 50 51 52 53 54 55 56 57 58 50 60 61 62 63 
64 65 66 67 0 1 2 3 4 5 6 7 8 g 10 11 12 13 14 

About to format cylinder 637 head 6 
Flawed sectors associated with this track: 

Manufacturer's Defect list: none 
Grown Derect list: 15 
Enter sectors from GD list you want reslipped 

separated by spaces: 
Format complete. 

8. (D l ;Nosave}-> tr 637 6 
cylinder = 637 head = 6 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3g 
40 41 42 43 44 45 46 47 48 4g 50 51 52 53 54 55 56 57 58 5g 60 61 62 63 64 
65 66 67 •s o 1 2 3 4 5 6 1 8 g 10 11 12 13 14 

9. (Dl ;Nosave}-> quit 

) 


