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H/L Loas ¥ Conum=nt: Tl sle 1he oul 1w diflrenlt ta awew [Er A= 1 oA
L. Dal All. terminal . i thiis case 11 s ear ly 1mpuesibile. " {Lub=20 muwcet)
Vice Lhalrman 430y, 5 bgeomes " lsub 20 maers)t . 11 1 also ditdirualt bo see the 1talivs
FNDL i some 1nstemies. [ 1w oable Lo u=l the time, [ will try an
133276 Black Walout Coar t under Lined ver ston.,
Saralaga, La Y0

An ad huc 1ndustry gruup 0t controller and device manufacturers

511 Review ot CSDI K3TW.920H7- 00% Kevision .3

ayreed Lo pursue this direcbion as a Common effurt and the first
wor hing document was intraodueed in May, 1%05. s 1matial eftort
defined the Enhanced Small s Inlertace bul afler the

detinttiun b Lhe Enbiant ed Smal 1 lTape lntwr [ote 1L was decided to

I have f10ally completed a review 0t the 1H May ducument. [t
19 o docanent which exhibhy e Ll bencfits of youur dedicated

ellin e as lechinical editor. 1 am sarry that my heavy uschedule merge the lwo 1nto a single divumenl 1o Ot aber y 1983 as the
hanu telayed my final review of Lhis revisiun., Huwever Lhe delay Enhanced YHwall Devive Inler tace. In datngry, 1905 1t was proposed
has allowed me to factor n LOME inputs we have recelved from that a version suibabile for uplical disk be incor parated and the

Other contr ol |er designer s tantemplating ZBD (7Bk, Nutched) , L4D]

first worbing dralt was tswuaet bn March, 1905, NUIE: In May, L1907
tuntrul ler =

It was agreell that the Enhan. e Seall Device Interface on tape
did not have broad tadusle g sfplance and would not bae

Sinte Lhere 1a a destre Lo have all the cowments LOMICI ] ) 1ncorpur atedd in Lhe statnlbar d.

the ESDI avairlabile at the 17 August meeting, | have 1ncluded ol
af my comments. Yo wili Fanad Lhiat sume of Llhe foulluwing Comment s Faye -1
vould wart fure Lhe Massaging of the ANST edrbur . However | 1T thinl
wet buth preter that the f1nal edit be Yimited to welecting type
face and the appropeiale rasber of the parent commibiees. In
order to mintmce Flipping Les b and forth through the da swmentl Lo
find the ar zas beiny c omwented upon, | have attempted ta leep the
comnents 1 Lhe teder they shpear 1o Lhe document , 1 egardless of Lthal controller 1mplenent ot uns be destgnell to suppoart both Fixed
Tmpor tanie. tittie thoere ar e tuitte a lew coamments, | oan usinyg the and Solt Sedbor e 1 ves,

comnlttee s latest mude uf el ting by stribing out what was (her e
aud using stalica fur whial 1s added 1n many cases. Will, this
conveattan 1 am hoping the reasons will be selt evident and am
limiting explanation to anly the more invol ved sugyestiuns.
Huwever , this melhad o mudidying 1n cunlest tends to mabhe this
Fetter muct e 2 masg) ve Lhan the lim ted number of regeiesled
Changes 1ntentded. Flease Ju oot inter thal the ciz2e of thisw
submittal 1nditales major proublems with {he dacunent. To the
tuntrary, 1l 1w a well done, haghly useful ducument.

This standard dues 0L T egquise that Loth of Lhese be available on
the driave; rather 1t 12 thee s hutce of Lhe manufacturer on which
to implement. [ desired, both way e utivred with a selection
method provided by the mamudacturer. (t 1a strungly reconmended

Fage & 0
The raw wrror rate af recording al such high densities 1w high,
and 1l 18 newessary to use estended and suphitaticated error
carrection techniyues so thal the ti1nal erior rate achileved is
comparable to magnetic media. bruviston has bsen made for
tmplement at1un Of an erasur e pointer courreclion scheme.

Comment: This may be true. However someone thiat has nat
already voplemented 1t will nut be able to f1nd it. Dows this
reter Lo the "Post Freld™ which “... may tuntain addressing

information which can poinl to a replacesent sector. ur doues 1t
refer to Lhe “bre-Recorded Data Patnter "

I am uploading this package ta the oonmiltee BBLS 1n twa
Vel staias e 1as tlhils complete docuament tmnler Lhe file name
Elill TR B2/ Jhee other hias tunly the changes and 18 1n a ser tes
b les named CHG=XXX. L7 wher e XXX curresponde Lo the same XXX
anoyane v fur your AMYS- XXX fFrles which cumprrae the E4HD]

(A ERTIR TR Y S <

Fage 4 2

Hith the prelimioar ies out of the Way , my tomments ares OpLiunal

Page Lop i This term desiribes (ealur ee whiach are nob required by the

standdar . Huvever, 1f any feature debined by the standard 1 s
implemeited, 1t shall be done rh the aome vway o= defrned by
comply with Lhe standard.

T smal ler s126 and low power regquirements of smal l turm factar
(AT Ted to the develapuent ot higher capacily (100 Huy,
Pantee ddala rate (10 Mhae) and fast access time (sub —20 mStce+) .
P soppioe 1 Lhese hinds ot products it was fell that a new

toter lav e which waa elwcleically compatibile with thal used on the
Poweer  wnd g oduc t e waalal pruvide a simpler wpyr ade path Lhan any
vt allernative.

Sector

This term reters to the adidress ond data areas 1dentified by the
disk drive, relalive to indei. ywith rers as the fFieats

- r——



Track
That area of Lhe disk accessible by a single heaod without
changing the head posttion. wrthtn a single cybtrnders A& trachk sy
be read or written during one ratatron of the d1sl,

FPage 4 -3
Write Splice
fin area ol the disk produced when writing begios or ends. Data 1o
the write splice area on Lthe disk is undefined and must not Le
rvad from the disk,

Page 45-3

In haigh speed applicatiuns, draiver and receiver delay var ratsons
sken apecitications are (ritical for timing calculabions.

FPaye é-1

1 Disl
Sighals

Outieal Signal
Sighals Pin

Cabile ts Flat [Kibban (3 meter s maximom)

= HEAD GELLUCT T 07)
s HEAD SELECT 20l
o WRITE GATE

< - CONFIGZSTATUS Divlag
R ITRANLEER ALK
AT ATTEMNTTUN

-—» HEAD SELECT 2an
i SECTORZAM FLNIND

- s HEAD SULELT 01
L INDE X
Lo KEALY

THANSI ER REQ

= BIRIVE SELECT 2o
e DIRIVE SELECE 2018
DKIVE SELECT 21t
- KEAD GATE

- - - LOMMAND LATA

TABLE & -1 CUNIIKOL CABLE

Di1sh
Ulygnals

LCable 15 §lat Ribban {5 meters maximum)

. e IvE SULECTLD

Fidem LELCTLRZAM FOuND

. COFMHAND COMEL e Tt

-« ADDKRELSS MAKLE LNADLLE
GIRUOLIND
1/ -WRITE CL L

GhOuND

o t/-KEAD/KLET ERCNCE L OCH

==t/ -NKE WRITE Dald
o t/ -NIKZ RKEALD Divln
o INDLX

TABLE &-2 baln CABLE

Hote: Iln tables o- 17 and o 2 "=
siynal has the same Losen. lalure as

Page &4 7/4

L.2.2 HLEAD SULECT 200, Tl

6.2.2.1 Ihsl

These four lines al buw seleotion ot

. NN

Meswer vel 2
Heaer ved 4
= &
o a
o 10
= 12
SIDE SELECT 14
GEC IR ia
Keser ved 18
= 20
= 22
= 23
= 24
- 28
- 30
= 3z
& 34

Gr ound
Fin

1J1/1) 1IN ASSIGNMENTS

Uptical Signal

Stgials Fin

= 1
SECTOR 2

= 3
fiwser ved 4

= b

= r/8

= 9

= 10711

- 13714

= 17718

- 20

Graund
FPin

12
S/14
14

(J2/12) PIN ASSIGNMENTS

1ndicates that the Optical

the Drsh s1ygnal.

and TR (D)

cach mdividual read/write
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head in a oy coded sequence. HEAD SELELT 20(0) 15 Lhe ]east
significant 11ne. Heads are nuabered thruugh 15, When oll HEAD
SELECT lines ars negated, head O shall bLe selected. Addressing
mure Lhan 16 heads 15 al lowsd by use of Lhe SECET HEAD GRIHIF
coimmand .

A 150 OHM resistor pack allowes +ae f1ne termination.

Comment: lhe prior sentence is too mnuch ot an implesentat)on
statement and 15 not cumpatible with the optional terminatian.
fhus ubjectionable sentence aocurs many places and | helieve 1w
always redundant and/or al adds with the optioun.

i+ only one satde 13 supported by a drive then this bFine may be
tnored.

Lomment: | will deter to optical rmplemnentors and
inteyraturs 1 f they are unenilmous in leaving 1n the struck

sentence. However , 1t seens tu me that 1t 1nvites uinilelec Led
HOCOrs.

Fage &-5

The parity uti1lized in all (ammands shall be add. The parity bit
shall be a “1" when the number of “1°s" 10 a 16 bit cammand 1s an
even number. ihe number of Y430 brée 1n the coammandy plus parrty;
shail be an odd numbers

No communications should be inmitiated attempted unless the

COMMAND CUMFLETE line 1s asserted. Just prior to the start of the

transterr Natesr thia line shall be negated when not in user
FPage 44

6.3.2 RCADY (D )

G.3.2.1 sk

This signal 1ndicates only that the spindle 15 up to speed.

When this interface signal is asserted it indicates that the

i tve apindle 15 up Lo speaed. When this signal s negated the

drive spindle 1s not up ta speed.

Ao ol Uptacal

e sigoal andicates that the spindle 1s up tu speed. (his

thler tace stgnal when asserted, together with COMMAND COMFLETE

it dtes that the drive 15 ready to read, write or, seek,

providing that Attention 15 not also asserted. When the line is

nenated, all reading, wriling and seeking is inhabited.

Pomment s I dan’t see any distinction between optical and
sl Lansequently 1 osuggest one ar the other paragraphs be used

to cover bulh.
6.',5.3 CONF IG/STATUS DATA (b 1h
{

The drive preseinls serial dala un the Condiguraliun/Stetus Data
line upan tequest from the controller. See Figure 10-5 far
typical uvperation. This confiy/-status serial date shall be
presenled Lo the 1nter foce amnl transferred using the handshahe
protocol with signals ITKANSFIER RKED and TRANSFER ACK. See Figure
10-2. lhiwe snitirated, 14 bits plus Par b by shall be Lransmitbed
MSbb firest. The parity ulilized shall Le odd.

Comment s The "= ‘does nul show 10 Lhe printed copy bLul 1s n
the disk tile. "couniilg status" changes to "vontig/status".

Fage & 7
&35 ATILNTION (D-0)

ATTENTION 15 ascerbed when the drive wante Lhe controller to
reguesl 1ts standard slatus. hienerally, this is a result of a
fault conditiun or a (hanye 0t status.

If a seledted device encounler s an unespected condition which
Causes 11 to become busy aml unable to respunit Lo the cuntroller
1t shall assert ATTENTION 10 conjunct ion with the negation of
COMMAND CORMPLETE,

Wedting is itnlabsted when ATTERIION 1o asserted.

ATTENIIUN is negated Ly thee Lonterol Command with Lhe Reset
Intertace Atlenti1un madifiler wet only 1f the condition which
Caused 1t Lo occur no longer eisists.

Comment s As 1 recall the hoston working group meeting the
function 1o the second par agr aph was added for a mechanisn to
hold ot the rontroller wilhout regard to wheltier the reason was
expected 1 nol expecled. Inowmy wmind, the coundition would likely
be expecled by the drive aml aneapected by Lhe controller
{grant iy tu buth the tatully to anticipale).

&.3.7 LLUTOR/ADDRESS MAKE | ULND  (D-0)

These siygnals wre davallablle o Lhe control cable (gated) and on
the radial datae cable {unygaled). One Hoth of Lhese signals shall
be implemented on both cafites by the drive manulacturer.
&H,3.7.2 sk Soft Secbtor (GLDKESS MARE FLURD)

FPaye &~

o Whenever the drive 1u unable to respond to the interface e.g.
during recovery from 1nleinally detected error conditrans. 1f
this shuuld occur during the time Lhat the device 1s selected,
then ATTENTION shall he anserted tu advise the controller that
an unexpected event has occurred and that the device 1s busy

Yl e e
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and unable Lo respaond 1o the intecrface. If COHHAND COHPLETE
wds negated Jue to an error condrtivun, when the device 1s
able to respond tu the Intertace, It shall continue tu assert
ATTENTION and assert COHHAND COHBLETE. If COHHAND COMPLLTE
Was hegated Jue to a normal, non error conditron, when the
device 1s able to respand to the Interface, 1t shall negate
ATTENTION and then assert COHHAND COHPLETE .

NOTE: NRZ KEAD DATA carries erasure pointer data during an
erasure read In an uplical diush drive.

Comuent: ls this note of any value withaut any 1nfarmation
0 what an erdsure rearil 157

Fage 7--&

NOTE: The contruller should respond with o Kequeznt Status
command fur dony command transfer protocol timeout. Same drives
have been built which implementl Additional Vendor Unisyue Status
in B-13. The cuntraller can manage this by requesting as many
Vendar Unigue status words as reported 1n the device ' s resm
Caonfiguratiun response.

TADLE /-5 REQUEST STATUS MODIFIECR BIIS

0 Request Stamvlard Stalus: When the cammand modifier bits 11-0

0f the Hequest Status command are 1a 0000, the drive shall reapoid
wWwith 16 bils of fStandard Status. Settings 1n this status mdy o
may not be faull or change of stalus bits Lhat cause ATTENTION to
Le asser tedd each Lilme one 15 seb.

Comment: The discrepancy between your assumption that Lhe
phrase’s subject is "command mohifier" and my assumption that 1t
1s "bits" occurs 1n gquite a few places.

Fage 7-7

o Request Device Type or Additional Vendor Unique Status ar
Heserved: When the commasnd mudifier bits 11-8 uf the Regquest
Stalus command 1s 1000-1111, Lhe drive responds with all zeros if
It ts Reserved. The number of words available 1s specified by
contrgur atiun data. 1§ Device Type Status is defined 1o this
cheetbivaltion bt shall be reported, or addttional veindor ungue
wtalus may be prouvided. Lach word of Additiunal Vendor Unigue
Datus s requested using a dil ferent command madi f 1L er

tonbrgur attone The command mudifier tor the first word 18 1000
amnl subseyuent wards are requested by incr ementing the command
anlt f1er by oie.,

Cionment s To we, the description reads lile ESDI has the
capabilaty to RESERVE a drive. [s the paragraph really referring

o e i b i S
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to devices whith repurt mure words available Lhan are 1mplenentad
and/ur to reser ved confiyguralion wor ds? Assumiig the latter, I
suljgest "ar KESERVED™ be st from |l cummand title and the
duescription thanged Lo “... all zerus 1§ Lhe response word is
rewervedl . The munber . ."., In addition the whiole parayraph
dappear s tu be 1o contlict walh lable 7-5.  After retlecting over
the the lTable and this parage aph, the {ullowing replacement

fdr agraphs come Lo mind to replace all uf the naterial after
Table 75 un pages 7-&4 aml /- 7:

o Request Slandard Status: When the command madi §1er bits 11-8
af the KHegquest Status;coammand are 0000 and the Subscr 1pt 1w O,
the drave shall respond with 14 bits uf Standard Status. Settings
in this status may or may not he faull ar chanyge of status bits
that canse ATTENTION to be asserted warh Lime one is set.

o Request Extended Standard Ltatus: When the command madifier
bits 11-6H ol Lhe Reguest Status command are G000 and the
Subscraipt 1s 1, the drive shall respoand wilh 16 bits of Extended
Standard Ltatus. Setbtirgs oo this stalus Moy Or may not be fanlt
or chainge of stutus bite thet tauue ATIFNITION 1y be avserled each
brme one s et

u Regiest Veodor Unigue Stalus: When Lhe command modi fier bils
Tl-H ot the Reguest Status command are indl-0111, the Jdrive
respunds wi Lh Vetddur o gue ttalus (andefined 1o tias
specification). The numbier Gf words avallable 1s specified by
tunfrguratiun dala. Fath word ol Vendur Lo gue Status is
requesled using a different cammand modtfier confiqueation. The
cammand madi frer far Lhe first word 1s 0001 and subseguent words
are reguested by tncrement ing the cammnand mady frer.

0 Requesl {plical Device Ylatus i When the command modifiler bils
11-8 uf lhe Heguest Stalus «ummand are 1OOL, the deive responds
In attordam e with Table 7 (L.

0 Reguest (urrent Track Pusition 3 When the command modifier bits
11-8 of the Kegyuest Stalus cummand dare 1010, the optical drive
respivyids 10 artcur tdanice willhy labhle 7-9%.

Nute: 14 the contruller reguesls a reserved status word by
increnenting Lhrough the var tous Command Hods frer Bits, or 1§ a
reserved tunction 1s randomly reguested, the device shall respond
with all zerus. The numbier of Vendor Unigue Status words
avallable 1s specified by contiguration data. Each word of

Addi Lianal Vendor Umigue”Stalus 1s reguested using a di fferent
commarnd mndn b rer cund Lgure st o,

Faye 7-t3
Comment : 1 suggest that lTable 7--7 bits 13 and 12 he

modifred. Flease note that my (omments dare bhased upon the disk
frle winih 15 different than the printed docuament.

- T e Seuermcgm
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a able Hedi1a Not Fresent

H H | LI
H I 0 = he _vable Hedia Fresent or not Resovable P ot
P13 L1 = Write Frotected - kenovabla Media 1o
H 1 U = Not Hraite Protected ur nat Reauvvable Hedia VI
P12 1 1 = Write Protected - Fixed Hedia 10
i I G = Hot Hrate Protected ur not Fixed Nedia 10
I3 1 1 » Write Gate with Track Offset Fault a3 I B
! 2 1 1 = Vendor Unique Status Not Associated with Error Canditioni ¢

| i 1 = Vendor Unigue Status Available for Error Condition HI I
1 b1 = Write Fault 2 H |

€ If bit 3 13 set, bit | shall also be set,

Comment: 1 suggest muving the Synchronized Spindle respanse
from Ditended Status to Slandard Status using bit 10 (or 11 1§
Bptical wants the same stalus). [ would architecturally maintaein

Eatended Litatus bhut, for tihas publicatiaon, have 1t all reserved.
It a contruller 1a not e master, what should the Master drive
repur b7 fu 1l always synchrontzed from a status viewpoint? I 'm

tnterested 10 tnputs of the host variely.
Faye 7-10

A Status Response complyinyg with Table 7-7 18 returned when the
Command Modifrer bite are UOUO and the Subtscript 1: 0. and li=mts
the conditiona under which the Status HResponse bita shall be set
and 1+ AHENTFIUN 12 amasrtod.

I3 Heservad H ]
*3 Conditions that can cause Write Fault are:

a) Excassive write current.

b) Hultiple heads selected, na head selected, or 1mproperly selected

Wwith WRITE GATE asserted.

c) DC voltages grossly oul of talerance.

d) WRITE GATE assarted to « previously recorded or flagged defective
sectar
Siaultaneous assertion of READ GATE and WRITE GATE 1 DRDW not
1aplenented.

Comment: Since aptical can 1mplemént track oftset, 1 wonder
why it 3 should be different than disk. Since the early part ot
the document commented Lhat oplical disks Llypically have anly ane
head, 1 wonder why multiple heads are included in an example of
comilt b tons which can cause a write fault. Is DRDW needed in the
gl en '

Fagee 7 101712
Jonolo 0 tiptrcal Device Status/Uurrent Track Position
Thet e are two additional stalus response words (Optical Device

fStatus ) Current Track Position) returned to the controller in
responses to the equest Device Status command.

A Status Respotse complyinyg with Table 7-0 18 returned when the
Cummfnd Fuditier bits are LUOL. Jable 7-8 and lists the

candi tions under which the Stalas Kespogse Lils shall be set and
1f ATTENTION 18 asserted.

b e e e e e e ==
1Bttt | Status Kesponse IATTI
e e e s e e o e e i e S e t--=4
1 13 1 Drive Initialtzation Faslure [ |
! 14 | Sensor Failure [ |
I 13 | Cartridge LuadlUqu,u Failure [ I
112 | Spindle Not at Speed Failure [ S
I 11 | Focus Fajlure [
I 10 | Phase Lock/Tracking -Failure L I |
I % 1 Tracking Failure I W
I B 1 PLO Fatlure due ta Laser Dying (B
{7 1 Hot Track Following Lt
I 6 | Not on Correct Trach 1t
1 31 Codrve Seek Failure L1
t 4 | Write was Terasnated I N
I3 | Ejact Request [
I 2 1 HO (HagnetaOptic) - Erase Encoded: 16=Erase llaTransition ! x |
1 - HWrite Oladrite Gu=0ff box |
HI I | Feserved ot
+ T

]
]
|

+

Hute:s The encuded responses are shown with Bit 2 first and
Bit ! secund.

TABLE 7-8 OFTICAL DISk DEVICE STATUS RESPONSE BITS

A Status Nesponse complying with Table 7-% 1a returned when the
Command Modil1er bLits are 1010, Bitse 150 detine the current
Track High wrder byte and bils 7-0 define the curreot Track Low
order byle. NITE: A drive which tmplenents the Distance/Uirection
type of leel only shall respnl Lo theis stalus request with an
Invalid Command {fault.

-
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t---t
bt | Stetus Responsae IATT
L e S R R i R L i S S i e e i e i o ]
{15 1 Current Track High Urder Byte - H§B bod
14 i IV
L { o
12 | [V
1111 i HE P
[ | H LTI
[ v LI VI
i B | Currant jrack High Order Byte - LS HI
t 7 1 Current Track Low Order Byte - HSH Voo
I 6! ] L U
5 { Lo
HE | U
I3 H toa
i 2 | Vot
HE B v U
i uw i Current Track Low UOrder byte - LSE [
. e e e e e e e ey

TABLE 7-9 DFTICAL DISK CURRENT TRACK STATUS RESFDNSE

Faye /7 15

General Contigur atiun f esponue flags shall he used to ver: fy the
validity ut the reaponses. & tually 1 thought contiguration {lags
were spectfled 1o the tape seclion which has been renoved.

Camment : Does ever yone escept mysel f Lnow what General
Confagur ut1un recpansme 1 lage ar e?

Faye ¥-14

e e It SR SRS T e S e e s S s s e . +
ltngnaud iSubs-t i
iModidier lecrypt! fonfiguration Respanse i
iBits 11-81 7-0 ¢ |
fome e ——- - o - B TS S i e e L R e i m w tm——
00001 1 1 Bit Stgaiticent Lonfiguration of Drive and Forsat (Bit |
S e | ot e et i I I P, t-—-=-¢
i 1 = Synchronized Spindles supported b3
{1 = High Speed Data Fort (See 7,7.1.3) P14
i1 = Notched Drive with Equal Zones exc first/last | 13 ¢
i1 = Natched Ddrive with Unequal Zane Sizes L 7 S
bl Suft Sectured Hutched Drive [ B
{0 = Hotched Drove Capadle of Hun-nutched dperation ! JO /
/ L
| Reserved I to |
H [ |
L e e e i L L i
LI VI (O RS | Values for Contiyuration of Drive and Format i
e - f===- o m e e e e e cmc e maNE— e — - +
] faximum Transfer Hate 1n kilohertz irounded)
9 Rotatienal Speed
10 liead Group Shew

| H
H |
H
| i
| bits 15-B FKeserved i
t Bits 7-u Head Group Skew H

:

1t Drive Delays

v ’ Bres t5-4 Rewd Data Fropagation Delay in bits

H / Bres 7-0 Hrate Data Pelay 1n bits H
f12 ! DBrave Delays !
/ i Brts 15-8 Reserved H
H i Bits 7-0 ifark Detection Skew /
S13 2 HWrate Splice luformation ‘
: i Bits I5-d READ GATE Hiwdow Sire 1n bits (saxisum) !
! H Bits T-0 Size of Krate Splice in buts (maxinua) !
f04 ) Hotched Drave Cones Suppurted (See 7.18) H
! H Bits 15-B0 AReserved H
¢ / Bits 7-0 Huwber of Zunes (FF=Cantroller Defrnable))
{15 0 Wotched Drave Characterestics (See 7.18) !
3 i Bits [5-0 Tracks per Zlone !
416 7 Notched Drave Characterestics (See 7,181 H
i / Bits I5-0 Address of First Tract o 2one /
/17 ! Hotched Drive Characteristics (See 7.18) !
J Bits I5-0 Furmat Information !

4 ¢ 1f Subscript | Bit JIa] Then bits 15-0 are Bytesi/Track !
{11 Subscript™l Bit 1120 Then bits I5-0 are Sectors/Track:

TABLE 7-11b HMAGHETIC DISK GENERAL CONFIGURATION RESPONSE BITS

Camnent: 1+ the nulched drive happened to have all equal
zones,; shoald it 135 — 1! Yever ol changes are suygested above.
The reasuns fur the chalnes follow. 1b seens preferable to lump
the values cvommon to both nolohed and non-notched drives ahead of
the notched values. lhus the souvement to subscripts 11-13, There
has been at least one prescentation of the concept ot having

e o ST
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il er 2L -urding algorithms 1n the zanes. Such a Ltechniyue

might use few zones of large si1ze, Consegquently it seems
tesirable to allow a larger nusber of tracks per zone (14 Hitw).
Since the most stratght for war o Lechnique for natched drives uses
s0ft secturing, to me, 1l seens misleading to leave sofl
setluring regulr ement s ol 0F Lhe notched drive characleristics.

I recoginidce that Lhe sutt setluring 1ntormatioun could be abit atiwed
from the 0100 command, but by the same tohen fixed sec tar
1nformatton could be bt atned by the 0110 command. Consequent Iy,

I suspect that having unly the aone method highlighted 1n the
nutched drive clhiaractterislics will send same 1mplenentations dows
a path which males mdinlaining all of the performance advantayes
of notched drives more tawples . AN additional factor favoring the
foregoing « Lange 15 hal some Urives may very well suppurt 4 1sied
sactouring 1n a non nutohied node while only supparting sutt
sectoring 1o the aotohied mode.

Additional camment: Hs [ have suggested before, iL may Le
beller ta provide the tapabiilily to seyuence irectly through
el comie char diter sl s wi bhoot Cycling Lhr ouyh Lhe Set
Vot ngur atrun Comnand. (e met hod would be ta use a different
avbhmor Lpl bar each zune. Fertbaps there would be sone Gb jec 1
Lo ihis as presently sbiuctures, since it would reduce the
Husuible sones from U545 La U0 (ar B2 1f Lhe Miuering subscript =
/ owere found) . However the full number of zunes could he
recaplured, 1 f thal 1o Jusarg @il by devol 1wy abt least ane fall
ctanimdind med b rer Lo ot Clied de s ves. Haintatning the present
slructure, the full munber 0 2ones can be repurted by repet il ve
Feguest Contigur at ton commends with Lhe G000 mudfler and the
falluwing slightly mawlaf et ¢ eases

{Comaand {Subs-|
igfndi!iar leriptd
IBits 11-81 7-0
e e i t
P0000e 1 1 1 Bit Significant Conftguration of Drive and Format IBit
fommmm e s Y e e e e e A e e e e e e A S SR e e
I = Synchronized Spindles supported H
I = High Speed Data Port {See 7.7.1.3) H
I = Notched Drive with Equal Tones exc first/last &
L = Notched Ddrive with lUnequal Ione Sizes i
I = Suft Sectured Notched Drive HIR B
I Hotched Prive Capable of Hon-notched operation /

!

|

|

+

Reservid

— - mm tu Ra e e e e

{ Maximum Traunster hate 1n Kilohertz (rounded)
| Hotational Speed
10 | Head Group Skew
i Bats 15-8 FReserved
i bBits V-0 Head Group Skew
S0t ) Dreave Delays ‘
H i Birts 15-8 Kead Data Propagetion Delay iv bits
H / Bits 7-0 MHrate Data Delay in bits
{12/ Drive Delays
: ! Bits 15-8 Reserved
3 ¥ Bats 7-0 Hark Detection Siew
! Write Splice Infurmation
! H Bets £5-8 KEAD GATE Window Size in bits (maxisus)
h H Bres 7-0 Size of Hrate Splice 1u bits (waxinual
’ i Hotched Drive 2ones Supperted (See 7.10)
i ! Bits 15-100 Reserved
/ dOIf Bit B=0 Then report is for 7irst tane
! ! Bits 7-u Humber of 2unes (FFalontroller Definablel
i ! 1f Brt Bal Then repert 15 fur next rune
/ ! Bitsy 7-0 MHumber of 2une betng repurted
¢ It Bat 9=0 Then report is for first or tnternediate roae
! ¢ If Bot Be] & Bac 931 Then report 1s for last rone
H ¢ I Bet B=0 & Byt 9+ Then report i3 a sequence error
/ Rutched Drive Characterastics (See 7.187
‘ ; Bits 15-0 Tracks per lone
fole  Notched Drave Characteristics (See 7.18¢
! H Bits 15-0 Address of Frest Teack In Zone
! ¢ Hutched Drive Charactertstics (See 7.18)
/ Bits (5-¢ Format Inforwation
¢ If Subscrapt | But II=1 Then bits 15-0 are Bytes/Track
¢ If Subscrapt 1 Bat 1130 Ther brts 15-0 are SectorsiTrack

® Nater It 15 the respousabriity of the contruller to sequence through
groups of Subscrapt 14-17 wuttl all zoue charactertstics are reported,

TABLE 7-118 HMAGRETIC DISk GENERAL CONFIGURATION RESFDNSE BITS
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Fage 7 -15

fhe time 1s measured frum Lhe end af the write splice to the end
of the last Lit where the cuntroller may dasszert READ GATE and
succeastully achiieve FLU Sync lock on the drive Lo awsure a
successful read uperatiun. 14 0o window 1s reguired by the driwve,
1t shall set this value to zera, indicating to the controller
that the derault value applies. there ta no wrndaw requirement o

IMFLEMENTOR'S NOIE: This value 1s intended to achreve more
accurate control of Read dGate tu facilitate specral cloch
dcquisifian techniques (1.e. auppart drives which use FPLO Sync

tields that are split i1ntu a ‘high frequency’ section followed by

a ‘low ftrequency’ sectiun to speed PLO lock). Drives which do not
require the mure accurate Read Gate thra feature shall set this
value to zero to allow the controller to increase the PLU Syne
S1re to meet 1ls own needs. The only restriction which then
applies 15 thal KEAD GAIL shall be asserted by the contruller in

sufficient time Lo guarantee the minimum number af PLO Sync
Lyltes.

It this value 1s ot returned by the drive, then the controller
=ttall assume Lhat the maxtmom write splice si1ze 1s 3-7 bite. See
alsp B.2.3,

IMPLEMENTUR 'S NUTE: This value measures the time fram WIKETE GATE
assertiaon to when the drive's write channel 1s able to write
valid data. 1t shoold not rnetude any delays assaciated with
gettrng WHITE DATA bitas to the medias

Page 7 14

If this value 15 not returned by the drive, the cantraller shall
assume that the Write Data NDelay 158 B bibts. See also 8.23.7.

7.7.1.85.3 Mark Detection Shew

This value measures the time, 1n bits, that INDEX, SECTOR, or
ADDRESS MARK FUUND may vary relative to ddata recorded on the
media i.e. the maximum distance in bits hetween the earliest
pos=ible and the latest pussible, detection of INDEX, SECTOR, ar
ADDREGS MAKE  FOUND.

Ihrs value 15 a measure of the distance that owe of these marks a
mark may move relative to a write splice between the write
tunrti1on and a subsequent read.

T.7.1.4 bpecitic Configurat tun Kesponse

I cammand muds

tier Lits Ul -1111 are u

sed, Lhe

-1

pecitic

configuratiun informatian shown 1o Table 7-12 1s returned far
each Request Confirguration cumnand with those modi fiers.

pommmm e e o e e e T e e e B S S Ly e +
|Command 1§ | H
IModitier 1 | Configuration Response i
iBits 11-B1 | '
t=———mrwa L e s [ T, +
0001 Nuabier of Cylinders - Fixed (FIxCyYL)
0010 Nuaber of Cylinders - Removable Hedia (0 if not) {RERCYL)
0011 Nuaber of Heads
bits 15~8 Hemavable Drive Heads (REMHDS)
bits 7-0 Fixed Heads (FIXHDS)
0100 Hiniaua Unformatted Bytes per Track
0101 Hiniaum Unformatted bytes per Sector (Hard Sector onlyl}
0110 Nuaber of Sectors per Trackh
Bits 15-8 FReserved
Bits 7-0 Sectors per Track
a1 11 Miniaua bytes in ISG Field (not inc InterSector Spewd Tol)

i
|
|
|
|
[
|
|
|
I
\
]
H
i Hintaum Bytes per PLO Sync Field
I
!
|
i
|
I
|
i
I
|

bits 15-8 [5G Bytes after Index/Sector Pulse to HWSplice

Bits 7-0 bBytes per IS6

000
Bits 15-8 FHeserved
bits 7-0 Bytes per FLO Sync Field required after whan
KEAD GATE s asserted
1001 Nuaber of Words of Vender Unique Status Available
bite 15-8 Huwber of Extended Status WHurds Reserved
bits 7-0 Number of Vendar Unique Status Words
10t
to feserved
101
1110 Seek Overhead Shew
Bits 15-8 Cylinder Switch Shew
bits 7-0 Head Smitch Skew
1111 vendor ldentitication (Optional - See Table 7-17)
Vendar Id - Extended Information (Sea 7.7.4.2)
mmmmmemom L e T T L +
Noter Kemoveble heads map frum 00 to (RERHDS-1)
Filxed heads map from REMHDS to (REMHDS+FIXHDS-1)
Reaovable cylinders wap frum 0000 to (REMCYL-1}
Fizxed cylinders nap frua 0000 ta (FEXCYL-1}
TAYLE 7-12 MAGNETIL LTSk SFECIFIC CONFIGURATION HESPONSE BITS

FPaye 7 12710

Example: A detve with 32 aectun s/track sproning at 3,400 rpm with
a 3 msee o ylintler swilch seeh Lime, no over head on head switch,
and da shew value of 77 repin ted i bits

users per uslt

of shkew wnd N o wsec/étinl usecs

conlruller uees Lhis Ltu allow an aclual

{77032/ 254=9. 41}

LB (40/3600r254=05.1

ashew of

10

=74.8). The

secturs belusen wylinders eqcluding any

B e
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e T PR S SS e S i i s o e A e T +
iComaand 1 ! |
IHodifler | Fanfiguration RKesponae !
IBits 14-83 i H
L ettt B AT S S e S R S L B R S e B e e ——————— 1
0001 N of Tracls on Fiuxed Hedia {Erasable onlyt H

Fage 7 21

NOTE: sy manufactorer of [ S pProducts which are ool 1sted
abuve should cantant Lhe edr Lor to have an ldentiticabian Code
dunigied.

Comment:s The chair shuald worl. with the X319 chair Lo
cunflem a more lasling regials at jon tdentity tur Llns nutle.

Ffage 7--

=ba whitth can malttly Jain and yse uther techntgues Lo 5 et Gver
Hatoo whall anterpret the andi frers 10 o dr 1 ve apect t Lo manner .
U1 sta mhich cannot pravide surh functions aheall :1gnore thia
command o

FPage 7 U4

Hoftt Switch moulflers are al-0 used Lo cunfigur e Jdisl drives
Capable ot handling var 1abl e trequency recarding, soumelimes
referred (o as MUAY (Modi t1ed Lonstant Angul ar Velocity) ar as
Notched drivea. [The dal way be divided inta zones uf recording
frequency that support o difler ent nusber of weclors per track.
1 o dishk can adapt tiscli Ly any frequency 1t shall do o Ly
repurting & bES a0 response Lu Keguest Conbrgur at ton with
Subiacripl 4114,

Camnment : 1 w111l prefer a more direclly visaalized term asuch

as une of Lhe fullowing: Zuned Wil Denst ty (ZB);: foned bat
Hecording (b)Y 3 Zone () Bt Density Recurding; or Zune(d)
Secturing.

Page 7-27

the contraller may usze Lel Condigurat ton vt h Syt hr ot ced dr s vee
Cir mel fhisdbhe selecledd ol fve L it s mesler (2 o — ERRE R B TS

as slave o anuther Jdrive (V-0 = 37000},

Cumment: sl thaugh 1 requested thaos functian and under stand
B 1t woild word 1 oam contused. Is x 01 an exdnple uf the
awile b suetlings that may be used or the requirel settings.
Prabably the wording {or selling sector mode on page /-2H 15 the

pravg dable /2% ta thal shown helow.

=t | ralse the questiun. This guestion would be eliminated by

The cantral ler may use Lel Uundiguration (g tdentidly the zone Lo
el wor ke with (Lhie tie al zone 1 nuimbier ed ss | oand Leyins at
cylinder ),

Lomment: Fages 7/ 27 aml /7 20 will fequife sone changes 3§
the methad fur handbiog sl ched dr ves 1 sugyested 1n prior
SeCbiunsg 1a sdiepled. If Lhe b wsentl uethud 1s maintained or 1w
one of twe alternate methioda, sone adily Lional changes are
Fegquired. bHince the sunie selectiun 1o g methud ot setting the
drive/conlr al ler P, the dactl that Lhe dr ) ve fespunded as a non-
nutihed dr tve when sel Lo Zone O does ot pmhicate what will
happen 11 a subseguent o 2er g fone 15 sel. | recuommend that a
Hutthed dr lve have a saitoh ==l bing 1o set 11l 1o notched wode.
When 1o notohed mode, L shuaitd fespund Lo a Zune 0 setting with
a4 nurmal zuned response. Ul i oa non-natched mode 1t should
respond ta a foune O selling as a non-nobched deve. HowWwever, 1t
is concelvable | hat the Lulal vylinders tan Lhe aon-natched mode
Could be louwer than 1o Uhe ot eed mode . Since fone O 1w
preferable for the oo ot el bt rate, 1t would he leus
disruptive tao desigiate the tirst Zoane as fane U beglnning at the
Mactmum cylynder . Ao poroded oul in my lelter ot S5/10/87, a
statemen! 1s nevded that a fin mal aperal ton 18 required dfl.&l"
Zuhe comth lions are altered o order fuar Lhe chanye to bLe
eflective.

e e e R e CRE T it A e R BRIl T TR DT S
PLS 504 003 412 401 dlu 4 0% ¢ ou T8 1514030211000 P
f---f‘*-O---f—-'i—‘“f---t-—'r--‘!*‘-?——’?--'1"*0—--“"#“'1"‘1—'-*
| CHD Function | Switch Ho i Switch Paraoeter b
e el o S, b B e it bt 2
11 1 | 0t 0 ] 0 U i
H i ta i Vendar {nique |
| L] X * - 4 |
i [ | L] Y] o3 H
H | to | Reserved i
i L1 (V] 4 (VIR {
H Pl 1 L i Set Drive Synchranized Hode |
| 1 { x'00°= Slave x'0] = Haster |
I o | v 0 | Set Notched Hode H
{ { ! x701'% Notehed x°'00 = Not Natched)
I H | 1 4 1 | Hetched Urive lane Nuaber H
| 1 1 1 YW i Hotched Drive Tracks/lone H
! 11 1 1 1 i Notched Drive Sectors/Track i
PR

Example: I{ « magnetic diwk drive 1s capable of supparting soft or hard
teclor gperalion according tu the setting of Dipswitch | then tha
configuration would be described as follaws:

T S e
il 1 1 Ui u b I i wwxax xx01 = Set Soft Sector i
1 H i xkkx £al0 = Hel Hard Sector i
A R R R D e i Sy A S e rmm sy

TABLE T7-2 SET CONFIGULATION SOFT SWITUN PARAMETER BITS
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boage s}

votvatling edge of ADDRE DL FShE ENABLE  dar thy hard sectur tor mal
taa et inedd to b agure 1o 14 o =aufl ses L fourmat .

Comment: lun't Figuwre 10U a het Ler r eter ence? In additiun
the ductumentl, as did the delatlu ver o O, uses bolh "hard sectoar™
and "fired sectar " as the berom Lo descr the the upposite of "woit

sy bor Yl b suygest el y o be used. Allhotgh dealer ‘s chulie 1w
at teplable, Lhere 15 lugie Lo "hard seclor ® as Ll antithests and
ta avord aony "fraed sl " onnulabion.

Fage H
Assuming head selectyion - stutnlized, Lhe time lapse from

tnegating KEAD GATE Lo anser Litag WRITE GATE shiall be 11ve
FEPERENCE CLUCE  prer pods maand muin.

Pomments It seens saler to plan dar 24 Mbats/sec vper at 1on
by watotatinng Phe Cime cal fed ot by SHDE ANST standard whicl 1
Lhe same as this reguinement al 10 MBits/sec. This cauld wi Lher
e alooe by changiog La oa oamdmam of 500 hanusecands  or by adding

a hagh cpeed portoreguts eaenl . "Assuming head selection s
slabidesel, the tioe lapzse toom negal 1g KEAD GATE Lo asser t 10w)
WHITL GATL shall Le {fi1ve hbERENCE G UCE per tods wmantanum for

ditves with a Siebece tpt O Cond sguraton esponse ouf bits B8 or 9
=10 Mhe) o shall be twelve REFERENGE CLUCK periods wminiman [or
drives with a bubscripl o Candigur ataan Fesponse ot BHil 140 - |
CALO MHsh. L the cintrualler regquests masimum branst er rate, Us
value may be adjusted Lo soy omber Gf bils wilh a minbman e

of S0U nuenusetands,

WRITE GATE =hall not be asset ted unti1l 19 user after a hiead
change and or COFFAND COMLLIE is asser Led.

HWrite dala reteived al the [/0 cannector way shall Le delayed by
Lthe wrlte data encoder by up Lo B bit Limes mdxd) mum or s
repurted dn Lubscropt (1 oot the Values tor Contiguration ot {iriee
and Formal Kespowse priur Lo bernyg recorded un Lhe media.

Lommenl: The subscripl was 15 prior to my suggested chiange.
FPaye -3

Ihe recurded furmat on Lhee dish is unider Cuntrol ol Lhe
cuntruller . The INDEX and SECTUR pul ses are available for uese lyy
the vuntraller to tndicale the beginning of a Lrack and allaw Ll
Conlrualler to detine Lhe beginning of o sector. A sugyested

tor sl fure frxet data recards 1s shown in Frgure H-1.

Paye B-4/5

¢ __ INDEX/SECTOR
. e
a3
L 1¢{=-== Address Area ===
———————— R At e e e ftatatal T
231 «3 1 w1t #l § ell omll ellw] 82% ] |
———————— Attt S et bt b D e R B e P Y e
IPLO  ISYNCI ! {SEC-IFLABIADDR (ADDRESS|
156 ISYNC IPTRNICYLINDER!HEAD!TOR {5TA-ICHECK! FAD
IBYTESIBYTEtasb 1sb: ! {TUS IBYTES! BYTES |
-------- i e i B e el Dt T, Ty
L T O 2.0 1t 11 1 noi 2 |
-------- e e e ettt T E TR S eNORF
BECTOR __
__________________________________________________________________ i
1 231
L4 === Data Area ———)] |
R it == L R e o $mmmmeeo tmmmm——— pmmmm————
I#1 W51 3 | w]} w1 o] 22 3 #1 | €3 | 43
=== te=——- A e e EE L L o == tommeaan FrosssRa
IHRITEIPLD IS¥YNCI I DATA | DATA IFORMAT |
ISPL- ISYNC IPTRHNI DATA FIELD | CHECK | PAD 1} SPEER ! 186
| ICEIBYTESIBYTE!: 3 | BYTEG ! BYTES {TOL GAPI
t----n He---- L Rt et S pomm—m - ponmem o e L
[N N A n H n H 2 l n I n
e tmm=—- #----n L et T T 4-mmmmme tommm—— B Hummemm e

¢} These areas are exanples enly, and may be structured to suit individual
custoasr requiresents

%2 The number of check bytas 1s controller-defined.

*3 Established by device and reported in response to Requast Contiguration
Coamands.

84 Farmat Speed tolerance gap 1s required {f REFERENCE CLOCK is not tied to
rotationdl speed. The applicability of this gap is deflned in the
Configuration data.

#5 Values for areas wmay be altered by Contiguration Response
data.

NOTE: All byte nusbhers indicated are niniaums.
FIGURE B-1 FIXED SECTOR FORMAT
a) Drive required write-to-read recovery time (the minimum time
between negation of WRITE GAIE and assertion of READ GATE or
ADDRESS MARK ENABLE which i1s specified in the "ISG Bytes after
Index/Sector” in Configuration Data Response.
b} Other drive required 1455 times.

c) Variations 1n detecting INDEX and SECTOR.

d} Controller deciston tiae between sectors.



&ECL

ML bt Lhe last are used by the drive manufacturer as the basis

ttodeleraanming the "Bytes per I5G" specified in the Cuntiguration
Lot o Heaponse.

i appropriate errar-detection mechanism is generated by the
cuntroller and applied to the address for data integrity
Purposes. These codes are written an the media during formatting.
Data integrity is maintained by the controller recalculating and
verifying the oddress field check cades when the ID ig read. ADR
theck bytes are controller uaer defined.

Fage 8-4&
B.3.4.1 wWrite Splice

This area 15 required by the drive ta allaw time +ar the write
drivars to turn on and reach recording ampl i tude sufficient to
ensure data recovery. [his area shall be allowed four 1n the

format and the contraoller shall asend zeras during this time. The
resulting splice ss @ maximum of one byte or as repurted by
Subscript 13 or the Values for Configuration of Drive

and Furmdat Response. +rom a minrmam 2 bit Paine abhail be at most one
byte loangs

H.5.4.5 Data Check Bytes

Ihe Data Check bytes, commanly referred to as ECC {Error Check
Cade or Error Correction Code), are generated by the contraoller
and written on the media at the end of the Data Field. Data
integrity ic maintained by the cantraller recalculating and
verifying the Data Check Bytes ar applying error correction
algorithms 14 applicable after the Data Field is read. The Data
Check Fireld 1s contruller user defined.

B.3.4.4 Data Field Fad

The Data Field Pad bytes shall be a two bytes minimum issued by
the controller. The field is required by the drive to ensure
proper recording and recovery of the last bits of the data field
check codes. The controller shall- send zeros during these byte
times.

Page B-7
This gap, 1§ required, shall be belween eua b sectour . The byte
pattern i this gap shall be zeros.

Nete: The controller must account for this gap, if required,
in sectyr format calcualations. However , with worse case
conditions the dctual recorded gap Bay be truncated to Zeru hytes
by the next SECTOR or INDEX pulse.

B.3.4 Fined Sector 10 Synuc Format Timing

ThJ purpose ot the furmat 19 (o orgentsze o dala track intu

smal ler sequenttalbly numbier =d biachs of date talled secturs.
Fage O-0
__ AN FOUND
_________________ / ‘_......__-___--___—__—..__-_-_..______._._-__....__-__....___..-____.,...___..
aR
__ INDEX
S A S e
I &3
| | &=m= +Address Area =)
-------- 1~~-----+--~f——-——r----4—---~k--+----o---—|---vt---~~'-——--'"0...
3 [ - I B S 10 wli w1l owital e2g L2 I
-------- ?---—'--0‘--1"-—--P--"t-----**—f--'-i--—-#---*t—----f--—----?
|ADDRESS! iPLO 1BYNEI 1 ISEC-{FLAGIADDR ADDREGS!
156 ¢ HARK IPADISYNC TFTRNICYLINDERIREADITOR !STA-:CHECK! PAD |
i i IBYTESIEYTE imsh  labi | ITUS 1BYTES! BYTES |
-------- remmm e A i ettt o R S
Aol 3 L I T T A 2 L R O n i 2 !
-------- e--vh---i---c-----o--—-¢-—vn----t—---+--—-f----+—~---¢----——-f...

ix=~- fAddress Field ---);

l 3
te--- Data Area =e-) 1
A trm——— e et i PR tmmmem L ] tomme——— tommme—aa
te] eadl w3 | wy) el | el a2 | el | 4 a3
tmm-——— t-———— i e b e P $mm———ma bmmmemmm Hm—m——— e fmmmem
IWRITEIFLO  ISYNCI { DATA | DATA IFDRHAT !
ISPL- ISYNC (PTEN! DATA FI1ELD v CHECK | PAD | SFEED ! 156
i+ ICEIBYTESIBYTE] 1 { BYTES ! BYIES iTOL GAP!
LR TS e -mm e i e e L R e tommm—me R L et
[ T | R I n H n ! 2 | n 1 n
R S Ao A St T T, L il LR tesecsen tomrmema Ao

*1 These areas ara exanples only, and nay be structured to muit individual
customer reguiremsnts

%2 The nuaber of chack bytes 1s user-defined,

¢3 Established by device and repurted in recponse to Reguest Contiguration
Commands,

t4 Foreat Speed tolarance 94p 14 required |f REFERENCE CLOCK 1s not tied to
rotatiaonal speed, The appligability of this gap 1s defined in the
Configuration data,

#5 This 18 part of the FLD Sync Yield ta allaw for READ GATE assertion
delays. The contraller shauld treat this as an additional bhyte tn the
PLO SYKC field,

#8 Values fur araas Bay be altered by Configuration Respunse data,

NDTE: ALl byte nuabers indicatey are niniaums

FIGURE B-2 SOFT SECTORED FORHAT
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Foge 11 %2
L. 4. tubinn was PMlar b Fad

Ihe bl cos Mark ad byte iol lows Lhe Address Mark field and 15
Too b cuiisldered as an acdittunal byte 1n the FLO Sync field.
T i puse 35 La al low for KEAD GAIE asserbion delays after
detecting the ADDRESS MARE FULND signal. Hhen wrrting, the
Controller ahall send zervs during this byte,

Page H-11
B.4.4 Head Switching Time

WRITE GATE shall be neyated al least | us before a head change ta
switch tu the other surface. WRITE GATE may not be asserted until
15 us atter a head change and unt il or COMMAND LUMPLETE 18

asser ted.

8.7.1 Farmat Rules

Ihe recorded tormat un the disk is nat always entirely
necessartly under contlrol of the controller.y In some cases ¢
Bdy be but re either pre-tormatted by the media supplier ar under
contrul Lt the drive. There 1s more than one method for

Manutar larers tu pre-format disks, The INDEX and SECTUR pul ses

alf e avatlubile fur use by the cantraller to 1ndicate the beginning
uf o tracd and sector sero, and the beginning of secturs ulhier
Ehas ser o respect ' vel y.

FPaye 8-12
B.7.3.2 Sync Fattern Bylel(s)

This field establishes byle Synchronization {(1.e. the ability La
partition the 1= ensuiny serial bit stream i1nto meaningful
information groupings, such as bytes) and i1ndicates ta the
contraoller the beginning of the address field inétormation. It is
recommended that Lhe Sync Falbtern Byte(s) cantain more Lhan a
single one LIt fur a greater canfidgnee level of detectian.

The drive may synthecize a Hync Pattern.; and If the Sync Fattern
Is not Jdetected re farls e be presented on the first attempt ta
teal a sectur, the drive 1s responsible to recover with o
aynthestized Syne Pattern on the next revolution. On the tarlinyg
revolution, the SECTUR pulse may also be missing preceding the
Biistng Sync Pattern. The sector pulae preceding a Syne Fattern
may or may not have been presented under the circumstancen when s
drive tails ta preaesnt Sync Hatternc

B./.7%.2 Address Freld

Mhese hiytes are controller uaee— detined and 1nterpr eted. by the
tiser‘a controlber.

Faye b-13
{

B.7.3.5 Yector Write Slatus

C1f the media has been certibied by Lhe manutacturer this freld

contaifna seros to inditate the sectar has been certified as usable
by the manufacturer., If 11y byle cuntalns any wnes, then the
sector cannot be recorded betanse it has been flagyed as
defective by the manuf ac tur er .

The cantruller may chaowe (o tgnore Lhis ti1eld, and consider i1t
part of the gap but it it pussible thet tle drive will abart any
attempted write vperations 1§ the byte vuntains any onas.

Coamment : That dows=o 't sowd lihe a Quad choice' Is it
intended Lu nol of fer aiy hinl where some ot these ti1elds are
lucatea?

Page 1-14
B8.7.4.4 Data Field

The data fraeld containe fefvrwation For éhe hast systemis data
trdes. f data freld may Le constracted i om segients which
cuntatn data (in multiples of 178 Lylues) and 1te assaciated Error
Correctiun Cade (1n mutlbiples of 8 nytes). NOTE: The multiples
need ool be the sane value. by using segments to construct large
data flelds, a srtaple and stralghtfurward encoder /syndrome
calculaltir Can be used 1nslead Of having to use the type of mure
complen FEC needed to handle large fielos af cuntiguous data.

Comment s la 1L titemded That B not be el luwed ta use ESDIE?
Faywe -15
B.7.4.5 bost Nield Cheol Loddies

The Post faeld Checl Code b les are yener ated by the cuntroller
and written un the media at the end af Lhe Post Field. Data
integrity 1s maintained by the controller recalculating and
verifying the Fast Field Chertl codes or applying Error Correction
algorsthins, if applicable when the Post Hield t1s read. The Fast
Check freld 1 controller umer defioed.

Fage %-1

Foar nurmal command oper at tun, nune of Lthe status or configuration
data responaes need be lransierred ayatn. This simple interface
operatiun should be easily taplenented by both drive and
controlles manufacturers. lhe recanmended “Faol i ZAbnormal *
conditran handling proveture 15 provided Lo Locr ease b
competibrlity belwewn drive wut Contraller o f ac urer 5. Nope e f
the recommended procedon es stoelale or tal e e eption ta ather
parts of thia standar d.
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Yo Tl TG COMMAND  TIANSEER LERRORS

e wavtienl ub this section 1s to define urderly detection,
trvwination and resynchronization techniyues {or errors (Gr
bedlbw ) whitch occur as a result of communication of Command and
tvntiguration/Slatus data. Hoth the drive actions and the
cemitruller actions are defined.

The orderly deteclion, termination and resynchronszation
techniques for these faults are covered in Section 9.2.2.

F.2.1.2 Farity Error

This occurs when e1ther the drive or the cantroller detects a
parity errur un apprapr i al e Losnmand or Lonfigur ation/Stalus data.
This faull i1n detected after the a complele 17 bits of Command ur
Configuratiun/ Status dala has Leen transterred. This type of
fault may ovcur with or withowt ATTENTION previously asserled.

Fage 94

Figure 10-24 gnd Flgure 10-2% define {he interface protocol for
elther a Parily Lrrar, Invalid Command or thmplemented Command
tanlt with ATTENTION previously negated and ATTENTION previously
suntr led respeciively. In Figure 10-24 and Figure 10-25, the
srrar occurred ona command sent by the controller which would
Feaull 1n status ur cvantiguration data being sent back by the
detve. Thus, the controller 1s expecting to assert TRANSFER REU
for the {firat bit af Configuration/Status data after sending the
Parity bt uf the command dala.

In Figure 10-25, ATTENTION was previgusly asserted and cannot be
used to anhubit the TRANSIFEK KEQ far the first bit of
Contiguration/Status data (or terminate tihus [TRANSFER REQ) . For
the case shuwn 1n Figure 10-25%, the key assumption made by the
drive is that the cantroller will assert TRANSFER REQ for the
first bit uf Configuration/Status data within 10 masec after the
trailing wdye of the IRANLFER ACK {ar the parily b1t uf the
Command.

If the Controaller has nub requested the fi1oat Lit of
Cunfrguratiun/Status data withion this 10 nmyec Lime uut, the drive
shall assert CUMANAND CUHPLLIE. 1§ the controller asserts [RANSFER
REQ far the first bit of Configuration/Status data within this 10
msec, the drive shall create an Interface Fault to the Controller
which will Lhen siynify that resynchronization is to occur. (The
drive should also not respud to any subsequent TRANSFER REOS
which accur within 10 meec of the last THANSFER KEU fur this
sequence due to the 10 mesec Limeout denoted by note »d 1n Fiyure
P -25).

If 4 communication faull, as defined by Tigure 10-29 gr 10-25,
occurred un a caummand which dJdid nol eipecl status or

tonfigur atiun dala Lo be leansterred Lback tu the controller, the
Cantroller should not 1ssue a TRANSFER KEQ for the f1rsi bit of
Confiygur atian/Status dat a. Far these Cammunication fault
conditions, the notes and Liming uf Figure 10-24 and Figure 10-25
are applicable except Lhat [KANSFER REQ shall nul be asserted by

the conlruller fur the f1rat bt of Configuratian/Status data as
defined by note at =3 ip Figure 10-24 and 10-25,

@) The contruller and drive should assume that all combinations
depicted tn of Figure IO 24 can uecur and should be accounted
for. o

Fage -4
F.3.1.46 Bit 10: Transfer Hale - o Me

If Bit 10 15 a 1, the clock rate for the disk Jrive NRZI Data
Transfer Rate is greater Lhan Lo MHz. Fer this vurrent standard
the current apeerficatron, lhe rale 18 . 10 M and (135 MHz.
Otherwise, Bit 10 i5 a zero. It this bit 1s a 1, the controller

should be cvapable ot Opurating with up to at least a 15 MHz Data
Rate.

Cumment: Some portions o the standard have the upper limit
at 24 Mhz. 1+ Possible, 1L would be preferable to use 249.

?.3.1.7 Mt 9 Tranafer Hale .5 MHe , <=10 tHz

1f Bit ? is a 1, clock rate tur the disl urive NiiZ Data
Transfer hate 1s greater than % MHz bul less than or equal to 10
MHz. Otherwise, M1t 9 15 o zero. [f this bit 15 a 1, the

controller should be capable uf vperating with up ta at least a
10 MHz Data Tranafer Rale.

Fage ?-7
?.3.1.8 Bl HB: Transfer rate - %5 Mz

If Bit B 15 8 1, the clock rate for the dish drive NRZ Data
Transfer Hate 15 equal Lo ar less than 5 MHz. Olherwise, Bit B 18
a zera. If this bit 15 a une, the controller shuuld be capable af
operatiig with-up Lo at ledst o 5 MHz dota transfer rate.

Paye 9-H
F.3.1.13 Hit 3: Not MFM

If Bit 3 is a 1, then the Jrive does not employ an rFH encading
method to wrile data un the media. 1§ Bit 3 1o a O, an MFM
encoding method 18 used., This it state may be used by
controllers tu help selecl Diul Data Erroar caorrection methads
(The utalizatiun of enculing uther than FER may result in larger



- i

Hata wrror bigr st lengths) . 1+ this bit rs a 1 the cantrolier
mhall ensure that the start af o FLB osyne freld ra detrned:

rovaloié btk Or Heserved
bt et mhail alrays be act tn rTeror

tuamment: 1las one reserved bit should not be singled uut, i
thee requirements of Section 7.2 (0) du nat apply to responses
taid literally they prabably du not), the first Raraygraph of 7.7
sthinald be expanded tao Lover responses and muved toy 7. ). As you
will noate, [ have not systematically dealt with this lssue.
However the duciument should be revised to state each and ever y
Feserved case or rely entirely on a blanket statement

Fagye %-10
F.4.1 Leneral Ervor Recaver ¢ Fhilasaphy

As indicated 1n Figuere 10-18, Figure 10-1%9 and Figure 10-24&, the
narmal procedure to recover from a fault cundition detected by
the drive Gndicated by ATTENT [ON beiny asserted), 1s for the
cantroller tu first issue a Heguest Status Command, read the
Standard fitatus response, and 1n some cases the Extended Standard
Status, and then 1ssue a Resel Attention Command ta reset the
fault conditiun in the dr Lve,

The gener al philosophy i4s that a drive should recover frum a
faull state by atteapting recovery techniques when the kesaet
MAlentton Command is recerved (i.e. the drive shall altempt tn
Detinne uper atianal g f pussible). In wame cases, depending oun the
status bils which were set, additional recovery cammands may be
required rfrom by the cantleal ler (e.g. a command to eliminate a
track of faet cundition, turn oun the spindle motor). In additran,
Lthe drive should utilize an asserted ATTENTION line to 1nhibit
reads or writes 1f an 1nternal fault condition ezists.

Once the cantroller has determined that a fault conditian exlsla
(1.e. ATTENTION and COHMAND COHPLETE asserted) the controller
should terminate the curreent operation amnd properly read and
reset the Standard Slatus. After recé:vnng a valid Standar
Status response the contruller may then proceed to decode the
status hits and perfurm error recovery based oun the status Lits
set.

If the controller cannut @ ecover  from the danlt detwected afler
Lhree reterles, the cuntroller should proceed by reading Standard
Status, Extended Standard Status, and Vendor Unique Status (1 f
avdilable) and repurting this status ta the Syatem. When reading
Vendor Unigue Stetus, the controller should read all available
responses, as specified in configuration data, in seyuence
starting with the first location.

Table 9-7 shows reveals lhat no command transfer may be 1nitiated
by the conbrul'er 1t erliuge [IANSFER RED wr TRANSEER ACE 1w

asser ted, o 0 f COMAMAND LUMEL L TE 8 s negat ed.
[}

Page '2-11

Table ¥ 2 aled shuws reveats (lhal the READY line 15 utilized tao
indicate that the Spiodle mutur 1s up tua speetl. The READY |i1ne
being negal ed does not fetenbar 1Ly aindicale a fault condrtian 1n
the drive. Far exdample, lhe spindle May have been stopped by a
Previous ciuntand.

Paywe -2 '
7.5 STIANLARD STATUS

Standard Slatus bits 15 12 e status bits which do not cause
ATTENTIUN tu be asser bed when sel . The contruller shauld chech
these bits as o putential  eason for s fault being set by the
Arive 1n reaponue to o a ool ol |er altenplted uperation or 1avalid
read data,

Standard status bits 2080 ¢ are se8t Lo 1 end (ause ATTENTION Lo
be asserted to advise when o tault condition or change of status
occursa that the cuntrnller mdy nut be aware af.

Coamment = It 1s nol v lear what porlions of Section 9 apply to
oplical. Certainly this se Lion daes not.

Faye 9-14
P800 D1t 4: Seel Fault

This bit shuuld be sel tur any twasun Lhe Jdrive suspects that a
seeh function has nol beet execuled pruperly. 1F this bit 1s set,
the contruller should renet LGlandard Status, perform a
Recalibrate and reissue Lhe Sewh Cammand a minitmun of three times
priur Lo defining that the drive Nay require operatar
intervenliun., Thia b1t 14 thitended to 1ndicate that o transient
(or potentially solid) prublemn exists wilh the Jdrive positianing
system. This bit should nul Le selt for aft invalid seel. address
recelved froum the contraller .

F.5.1.10 Bt 2: Vendor lhmigue Status Avallable

This bit should be set by . the drive to i1ndicate that vendor
unigque status 15 now valid., lhe contruller 1s not required to
read this vendor unique stalos. Vendor Unique Status is only
intended tu be utilized by lraitned field maintenance personnel
and 15 not ntended to Le iiterpreted by disk controllers or
operating uwystems. The Vendur thigque Status responses should be
read by the Controller and sent back tu the system for
RaAlntehan.ce pUrposes as dppropriate tn the specatfic application.
a priat out of these codes whieh may then be utilrzed by the
field matntenance personnel.

In Table % 2, numbers enclose] 10 Crecles denule the order 1n



webons By e andicated reCuver y camnand should be issued. In Table
r - troabers ddentified Ly asterisks are notes and not associated
Wl the order 10 which recovery commands are issued. The

Hhunlard Status Bits 17, 1% and 14 indicate conditions 1n the

th 1ve Lhat are probably not thanyeable via the command inter face
Liv Lthe dr ive and manual mnterventian likely to Le i1s required,
The order 1n which the Fecaver y commands are issued 1s straiyht
forward. The Iniliate Diaynoustics Command should not be utilized
until the coantrouller haw attempted the indicated recuavery cummand

sequences dal least three tioes and has failed to carrect the
fault indiialed,

Camment: With the adition of the Set Configuration commaind
there could be 1mplementat iunse that could recaver from bits 172

and 13 over the 1nter fate. Whether they should i1sa another
question.

Page 9-14/17/18

Comment : The cunditiun designatars I, I1, amd 111 need to Le
atited back 1nto lables 9-3ALL and 9-4.

The drive need not implemnent special logic to detect the
duseleition of a drive fraar Lo conpletion of a Cummand or
Contragpur at 1on/S5tLatus transfer. The defined communication faolt
Bratocol resyivhrontzation {eatures should detect this conditioan
1l the drive 15 adver sely affected.

Fage 10-|
tAF - Hit Fime
10.3 TERMS
Fhe tnterface uses a mixture of apen collecter ¥k ar1gnais fer

contral and ditterential signals tor data: fhe terma anaerted ond
negated are used for connintency and to be radependent of

electriecal characteriatiess
—~—

AV

Asserted ~ the negative togre’ sighnat 1s true tres reros
= the ditterential stgnal i1a pesttrve frer oner

Negated - the negatrve togie =migqnat ts false trer oner
~ the differentral signat s negative temr rero

All s1gnals are shown with the Asaerted condition towmards
the tup of the page. The Neyated condition is shown towards the
bottam of the page relative to the Asserted cundition,

Fage 10-4

Cimment s Dased upon the ANSD SMDE standard I assume 42
Natnseiannds 1s nat long enaugh for the leading edge of write Jate
tu ndiivss Mark Fnable. Therefore 1 request that at leaast 100
Aatiieacconnla he retnstated as the minioum taA in Figure 10-3, 1t

may be lhat a larger valie such as Lhe b ootle Splice width should
be dsed. 1 am assuming these small valuws have Never been used
reliably. The artwork in the recuommended —ott sectar turmat of
the defaclo standard 1mplies Wrate Geale i1s raised at the leading
edge of Index and Address Marl. Lnable at the trailing edye. If
sameone implemented this way they could have had a Suo
Aanoseconds minimum time. However the standard calls out that the
write delay Lo recarding can be up ko 7 bits and the write splice
width of up tu a byteland nuw as subscrijted values) for a total
of 15 bits which 1s yrealer than S00 nanuseconds for Reference
Clock Rates under 30 Mhi. A entenuating tactor is that some
popular controller chips, for a format aperation turn on Write
Gate with the leading edye uf TNDEX with cunsiderable delay and
then turn 1t off at Lhe next leading edge of INDEX with even more
delay. The nel ettect ot this, with the present minioum would be
for write turn on to reduce the detectian wargin af the Address
Mark and then for the conlroller bturn ofé of Write gate to
further erode 1t with the turn ol f splice. For reliable Address
Marks, my judgment is thal the mintmom LA should be at least 2
Byte times.

Comment: In Figure 10 4 Lrive Select 200-3) should be shuawn
valid beture the secuoml acner Led Dirive Selected.

Page 10-5

Comment: I think the second group uf 16 bits should be
changed Lo "kResponse Bits". Wouldn't it he less misleading to
show some asymmetry 1 thee trminy especially between the
transition trom controller output to deive output? Given the
space avallable, Figure 10-% may need tu be split into two
figures. For #5, wouldn't 11 Le more typical to shaw the command
errur occurrang after the cammand and belore the status? {1
recagnize that the defacla version also showed 1t after status. )
This seems Lo be a figure thal would benefit from a hand drawing
or perhaps a CAD pachaye. We need to sart out the timing
tradeoffs between flagging a «ommand srear and e requiremeints
for Section 6.3.5 par ayr aph 2.

Page 1u-&

Comment: With sectar slewing, a controller should be free to
have the first sector be uther Lhan O, Therefore “sector O
should be changed to “firat ~sector'.

FPage 10-4

Campent: The value far LD 15 missing. It should be 14 bits
minus t?2 maximum =2, Add a nule "# 2 1f a subscripled value 1s
used, that value minus LZ ts Lhe oaximun for LE. Y The intention
af the media cuntent al the contraller wid of the cable 1s not
clear. I think 1t should be deleted. The relabion Detween the un-
numbered nute and t7 16 ot (lear. What 1s the reason for this
latter note”
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H H 1 H
Labal Hin. Max. Units Label Hin. Hax. Units
L 1 . = i
i GEEE i ; €T iSek Up Tinel 14 . — abe fin Hax Units Labal Min, Hax, Units
th 0,426 0,878 T th  (Hold Time) 14 - nuec LA 0950 1.050 | Lo 0.40B 0.592 T
tE .4235 0.573 1 tB G.408 - T LE 0.450  G.B8G  §
‘ ) ) L u.Ew2 - 1 LF (Bet Up Time) 5 -
*1 ALl tiaes are neasured in fractions of the clock period. T is the LG (Ii:lu ‘;,,,;TH 5 - n.:i“
neminal period of the clock signals and is the inverse af the REFERENCE
or HEAD CLOCK frequency, el Spo
- A€ Limas are nassured 10 fractions of the clock periad. T ys the
02 EEEE: :’:I;ELB::?:z.:““"“ REFERENCE CLOCK and NRI WRITE DATA or WRITE noainal period af the clack signals and 15 the inverse of the REFERENCE
. . ) ) . ar READ CLOCK frequency.
*3 REFERENCE ELOCK is valid whan READ GATE is inackive, READ GLOCK is *2 Fhase relatsonship between REFLRLNCE CLOCK and NRZ WRITE DATA or WRITE
valid when READY is asserted, CLOCkL ys not defined
*4 Siailar period sysmetry shall be +/- 4 nsecs between any two adjacent *3 REFERENCE CLOCK 13 valtd when KEAD BATE 18 1nactive, READ CLOCK s
cycles during reading or writing. valid nhen READY is usaerted,
HOTE: Hhen ;Sl':ilgﬂsif 10 HHr the Yollowtng values shall be useds *4 Sietlar period syanetry shall be +/- 2 nsecs between any two adjacant
tE = ’ . :!:; R 4 Eaf & g cycles durlng reading or writing.
:HEMI: ;glgi::fiqsln"c ¢ the followming values sha ¢ dedy HOTEs When wperating at IS5 Hir e fullowing values shall be useds
3. PR €0 = 33,1 e/~ 4.0 nsec
The leading «dge of the clock pulses is the controlled edge and should When vperating at 24 HH7 the fellowtny values shall be used:
be used fur dJata latching, tD = 20.8 ¢/- 3.8 nsec
. The leading edge of the cluck pulses 15 the controiled edge and should
FIGURE 10-9 LOW SPEED POAT (0-13Hhz) DISK NRZ READ DATA TIHINGS be used fur data Latchiog. -
Comment: The text bt eals at 10 FMhe aml the Liminyg diagrams
break ab 14 Mhz. Looks like we need to re-group or add an FIGUKE 10-10 HIGH SPEED FORT (10-24i8hz) DISK NRI READ DATA TIHINGS
explanation.
1
:
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Label MNin. Max. Units Label Hin, Max. Inits
te CL500 1100 T tD 0.210 0©.790 T
th u.425  ¢.575 T tE (Set Up Tiae) 14 5 neec
ti 210 00750 T tF  (Hold Time) 14 2 nsec

el All tinew are seasured in fractions of the clock pertod. T ts the
numinal persod of the clock signals and is the inverse of the REFEKENCE
or READ CLDCKE frequency.

*2 Fhase relationship between REFERENCE CLOCK and NRI WRITE DATA or WRITE
CLOCK ts not definad.

#3 The WRITE CLOCK shal! be the same freguency as the drive supplied
REFERENCE CLOCK (1.e. the WHITE CLOCK is the controller receitved and
ratransastted BKIVE REFEWEWNCE CLOCK).

*4 GSimeilar period symmetry shall bLe ¢/- 4 nsecs between any tWwp adjacent

- cycles during s eading or writing,

I WOTEr When uperating at I0 Hliz the fullewing values shall be used:

Ly B+ 50 #/- 7.5 nsec D = 50 ¢/- 29 nsec

Hhen operating at I5 HHz the following values shall be used:
tB = JI.3 +#/- 5 nsec ¢D = 33,3 ¢/- 19 nsec
The leading edge of the clock pulses is the controlled edge and shuuld
be used for data lacching.

FIGURE 19-11 LOW SFEED PORT (O-13HHI) DISH NiZ WRITE DATA TIMINGS

‘.Page li-11
{

(REFERENCE CLOCK 1s measured a«t Lhe drive connectur
WRITE DATA and WRITE CLOCK 4re measured at Lthe controlier cannector)

REFER . - - R e S .
“BMCE  _F N N N A h L A N
CLOCK I<-th -)| { LI I 1 i =)itB i<~
il | ; [ 1 H i I -3¢C (5~
i i i i V H 1 {
0 i 0 : 4] | 1 ! 7] i ! H Q t [¥] i
WRITE 1 | o b H T, t i 1
DATA e o e ’ Vonwrsampenrer
i i o | ! P | !
H { R 4 Vo-iiLGie- i i
{ 1 L H i o { i
HRITE ot e . L. I R S e ot
R T A LI A U A N
H | ! H i t =)ItD i¢-
i i H LE LI i Io=XItE -
Labal Hin, Hax. Unitls Label Hin. Hax Units
LA 0.950 1,050 T th 0.312 0.s88 T
tB 0.408 0,592 T tE U. 688 - T
tC 0.692 - i tF  (Set Up Timel 5.0 = asec
tG (Hald Time) 9.0 = nsac

*1 Same Lices are neaSured i1n fraclions af the clock periaod. T 1s the
noetnd] period of the cloch stynale and i3 the 1nverse of the REFERENCE
or READ CLGCE freguency,

#2 Phase relationship between REFERENCE CLOCK and N1 WRITE DATA or WRITE
CLOCE 18 not defined.

*3 The WAITE CLOCK shall be the same frequency as the drive supplied
REFEHENCE CLOCK ti.e. the WARITE CLOCK 1s the cantroller received and
retransastted DAIVE REFEKENCE CLODCEK. !

#4 Gieilar period syametry shall Le +/- 2 nsecs between any two adjacent
cytles during reading or wWriting.

HOTE: Hhen vperating at 15 HHz the folluming values shall be used:

tB & 33,3 #/- 4,0 nsec MDD = 11,3 wf- 12.5 nsec
When operating at 24 HHr tne fullonivg values shall be used:
tB = 20.8 ¢/- 1.8 nsec (D 4+ 20.8 #/- 7.8 nsec
The leading edge of the clocd pulses 1s the controlled edge and should
be used fur data Tatching.

FIGURE 10-12 HIGH SPEED FORT (10-241MHZ} DISK HR1 WRITE DATA TIHINGS

Fage 10-12

Comment : lan't Figure 10 17 tao generic {ur Optical? 1§ the
referenie tn High Speed ol aabes thiw Fryguw e applicable tg

disk, the 1% periods wilhuat o Clock pulte vialates the ESDI
requirencnts for disl and | thiok far vpal jLal .
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Fage Lu 14

Cromaent s Why 1w alternative 2 required for the high speed
Prowe 1

Fonge Lo 14

tomment: In Figure 10-14 there should be na implied
codttdence between Lhie trailing edge of INDEX and the leading
rilye ot ADUDKESS MARK ENABLE. What is not required on disks
toplemented with a high speed porte?

Page 10 14

Cumment: The timing relationship of ATTENTIUON and COMMAND
COMFLETE needs Lu be tur ther addressed. Figure 10-18 may be

impacted. Figure 10-19 peeds the RA definition snecluded.

Page lu-23

Comment: It appears Lhialt ATTENTION is drawn 1in Lhe wrong
state 1n Figure 10-23, Note 2 should be "TRANSFER ACK 1s
Neygated.,

Fage 1u-To

Lamment: Change nole 4 Lo read “With TRANSFER ACK neyated
and ATIENTION asserted, Drive asserts COMMAND COMFLETE after

HRBHGEER REQ has been negaled continuously fur 10 asecs.”

Faye 10-21

Camment: The sub nole to note Z should be expanded as fol luws

“Controller shouuld issue a Request Status Coummand follaowing the
protocol outlined in 9.2 3. This will result 1n Request Status at
least three trmes.” Why and what procedure should the contraller
perform 3 times™ The sub note to note 7 should be modi f1ed as
follows “If ATIENTION 1s not negated, the Contreoller should ...".

Fage 1o 22 G .

Comment: I don’t see the usefulpess of Figure 10-27. If it
is needed, nole 2 should Le changed to "Request Status and Reset

Attantiaon”.
Page App-1

The defect list shatd rewides an Sector U of bthe maximum cylinder
and 15 be repeated on two other cylinders; masimom cylinder minus
and (‘:y'v!.l.ndr:r 40953 (x'FFF'). Thia allows for redundancy should an
error accur on Lhe masimuen cylinder.

Comment : Why so many? The likelihood of hawvi ng a broke /70
accessing either #0007 ur xFFF° seems higher ta me than other
adiresses. In my view 1L shonld be the responsibila ty of the

contruller to =ublrail 50 linders from the user  addr ess Sfale
fur dedect logs aid ot hies htsebesping 1ol mab i, Therefore all
cy"lindurh which are used lu sture Udta fur acCess by the
controller should be actessible Lo Lhe coantr ol ler Ly nurmal
means. (I thuught 1 boew whatl LU iggered the reruest for a third
flaw map. 1F 1t did, the messaye got garbled because this
iwplementalion 1n MO way matches what Lhiey wanted. )

Some Akt ELDI disks shall ship with cupres of the defect list on
three cylinders. The cylinder at the addr eon Of 4095 18 a drive-

unique locatiun. Tt mdy Le lovaled dhiywhere on the driva that the
manufactur er chouoses,

Comment: Even 1 'a data area?
The manufacturer should shali yuarantee that ot least one derect
1i5t eirther maximum eylinder or the cylinder at 4998 is error
free.

FPage App-2
Only ane si1ze af Delect List shall be ecorded Per drive and must

be the miniaum sector wize which will contain Lhe locations af
the maxitmum nunbier of dele by al lowed PEr surface track.



AR T A Y § B

1o e Data Area =iy
P Aommmes i e e S e e T ettt 2 4 tmmm - trm————
IWHITEIPLO [SYRC! | DATA ! DARTA
iSPL- {SYNC 1#THNG DEFECT LIST i CHECK | PAD : 156
I ICEIBYTES!BYTE: i BYTES | BYTES |
D 4----- I TP, pmmmm e Fmmmm Hmmmmme oo
Hex b0t 00 ! FE +5 | LE B 00 1 wo
e R R At R, fmmm——m Hmmm———— Pmm—mm e
Sire L 254 1 2 i 2 I n
A t----- e e . Amm—mm e Fmmme——m temmmm e

*1 Drives with a High Speed Part require that 4 write splice be formatted
at the start ot the PLD Sync fiald.

2 PLO Sync Field and IS6 are as reported 1n response to Request
Configuration commands.

¢3 Cylinder = Maximum Cylinder or (Haximua Cylinder minus B} or 4095

Head = 0, |, etc. Sector = 0 Flag = «'00" ar x 01"
B4 X(1e) o« X120 + K(5) 4 |
5 R et I W i s e e e +
i Date | Defact ! Defact | Detect ! 1 | Detect | Defect 1
i ILocatiaonilocationliLocatianl i iLocationiLocationt
LR = tmemmm e L L T temmmme e +
Fleld : RUDYHPF ¢ CCEBL | CCEBL | CCBBL | i’ i CCBBL ¢ cCeBL
e 4mmmmme e e - mm - L b temmm——ea +
Size | & t 3 i 3 i 3 i it | 3 | 3 i
tomem————— fmm tommmmeeo pommmeme R e R L +
The Date consists of siw one-byte fi1eldst
H=Honth: % '01-0C" DB=lay: x"01-1F" Y=Yepar: 2 '52~xx"'
HaHead: x'00-xx" PaPad: x"00° P=Pad; =700

The Defect Location consists of three fialds:

CC = NSB and L5B aof cylinder addraess.

BB = HSB and LSb of byte count from Lndex.

L = Leagth of error in bits (NOTE: resolution is within 7 bit cells of

start of the flaw)
HOTE: The manufacturer may choose ta pad the PLO Sync area by up to four
bytes beyond thowe reported in Conflguratian Data.
FIGURE A-1 DEFECT LIST FORMAT

s

Fage App-5

I[f the Header Address identities that the sector 1s defective
then 1ts address 15 shatl be listed itn the Flaw Hap and an

allernate sector asllocated. It 18 recommended that the alternale

suetor area be allocated 1n clase prudimity to the Flaw Map so
that seeking to the Flaw Map will place the cantroller anly a
=hort seek away trom the requested sector.

Fage App-é

The tuntruller ahatlb begins reading at the first sector in the
Flaw Map toblowing the antr les far factory identified defects.

When thae tir ot nun-recorded sector is read, then the address of

the detes trve e tur and 1ls asusigned alternate 1s used by the

contruller td write the tala 10 the alternate sector.
I

:J’dl_pe Appr- 7

Hagnetic dishks have a ouch lover defect rate, amnd 1t 1s practical
to retire all sectors which cuntain o defsct. The ECC 18 used ror
error detection and as an errur recovery maethud for uccasional
errars and error correction 1s not the pPrimary a strategy for
data 1ntegrity.

Page App-B i

For magnetic awdra, af coarrent bt Jensities, Lhe ECC 1s
typically used Lo handle 'errurs Lhal result irum "grown defects”
(1.e. latent defects nol dentitied 1n Lhe dactury scan or field
certificatiunl. Autoemalic reallocation uf df fected sectors is
one strateyy that a controller may adopt.

It 18 sowetimes passible tu munitlor the ®rror Lurrection
thresholda and pass flags Lu the user on Maryinal secturs before
data becumes uncurrectable. (One flay would reguest that a
particular sector be retired, while another wauld requeat that
the entire prece 0f media Lwe retired. ibviously, this type of
detect prognosis 1o effec Live unly 1l the media 1w read
peri1odically.

Faye Hpp Y

Anuther approact wauld bLe to put Lhe contruller in a special
thaynosi 1o minle where write 1s tnhabibed. e cantroller 1s 1n a
write mode fur accepting data, bubt is 1n a read mode for ECC
procesaing, thus supplying to the ECLC circuits a data record plus
redundancy bytes which conlatns known wre or cunditians, Correct
syndrame yeneral ton can then be vers fred.

Comment : Will IFD and 5051 wupport thas dppr oach?

Paye npp Lo
Correction times must be counstder ed when selecling a processor
ant butter strategy. Fur In many sone taaesn, Lhree or mure bufter
wigdd will bie required.
C.4.1 SINGLE BUFFER HIHNIIH? W1 SECTOI INTEKRLEAVING
Upon processing e seclur in Lhe buffer and finding 1t bad despite
retry prucedures, the pruogssar can reread the sector using the
erasure read command. This witl place the erasure pointer

information into Lhe bufler bor use 1o the EDAL algurythm.

Comment s This comnangd does not seemn |0 esiet,

i e e T L




Fage App-14 . *
Ih-_-, shew of the 430G Line Jdriver s Lypically less than 0.5 NLeac
"okrale splice bo be o minimum 0f H bits and should guaranteesd to be |ess than 1 neer . |he varsation in
an Cuntroller shaidk reinilial izes timing with each Bhen between two 1denti al paths 1 Lhe sane Pachkage 1s typirally
seutar pulse less than .2 himec. The d11 4 line draver and 41LEF line recel ver
in combinat tun have been siuwn ta have less than 20% distortion
FIGUKE D2 FIXED SECTOR U&7 ICAL BIGK TIMING af the ootput wave shape ub the 41LF line rweCelver when operating
Wwith transmission 1i1nes up Lo 12D meter s ab U5 Mz as shuwn 1o
Fage App-15 Figure [- 1.
D.7” OPTIMEM FORHAT Cammenl: 20% af wlial
Lomment: The format s missing. If 1t is po0luded JU wWe need Faye App -1d
ta andenny fy vurselves $or legal action resulting fraom v
fovin 1tism? Will there be a method praovided for variaus O With a teal luad of 2 funisbor a2, Wu Ohas eath, connected 1n
mar b eleers ta add an appendis for their favorite campani es =erlen belween the dr tver oatpat ter minals, the mdagnilude of the
format? O when 1L shows up will we think b6 1. widely applivable ditferential valtage (VI measor ed belveen bhe two output
and give 1t a generic title? terminals shauld shall in- eial to ur yrealer |han 2V, or 50% af the
magind Lude of VO, whili hever 1s grealer . For the apposite binary
Faye App-16 stale the palar 1y ol VI 15 rever sed (V).
When the transmission line alleauates the high frequency signal,
the rise and fall rale uf the signal at the receiving end are 0 During lransitions of the s ver vulput between alternating
reduced. Ihis 1ntrease 10 rise and fall time at the input of {he binary slates, the diifecotial vollage measur el act ges 100 Gy
receiver will resalt 1n placing the input 1n an undetermlned laad should shall  monotonically change between 0.1 amd 0.9 of
state for an estended period. Since noise from other sources Can VES less than 0.1 uf the unit snterval uoe YUnsa, whichever 1s
Cause perturbali1ons on Lhe input signals, jitter at the output of greater. Thereafler, the sigual vollage should shatl not change
the recelver can result. The signals will afipear as varlable more than 1000 af VS5 from 1 he steady stute values until the
width pulsases at the outpul uf bthe receiver. bainary state wiours.
Comment: There 15 sume very usetul malerial 1n Lhe G. 1.7 Rew el ver
transmisasion line appendices. Ferhaps an observation should be
sdded that the signal rise ti1me can impact the shielding amd The electrical thararter 1ot it s 0f Lhe el vers specified 1n RS-
yrounding requirenents to comply with certain EMI standards. aA08 are:
It 15 essential that the driver and receiver as wel] as any baard o The revertver should shall oot require differential input
Boynted terminators be located close to the edge uf the FCO vollaye mure than 00wV Lo or rectly asasume Lthe intermded bioary
{printed wircuit board) Lo reduce the mismatch belween the buard state, over dn entire comman mode vultage range of -7 ta +/V. The
and the transmission line, and to minimize reflections and hence cammun amnle vol lage (VEM) 1s defined as tle alyebraic mean of the
distartion, 1r as the board 15 nat matched to the 1ine. 2 voltages appear 10g al the recelver inpul Lerminals with respect
Var tattuns in the length af the board metallization can affect Lo the reterver cirtutl geosad, This allows for opter at1uns where
delays, and effurts should be made to maintain equal lengths. there arve ground differem es caused Ly IR drop and noise of up to
Thi= delay 1ntroduced by the FCH is approximately 0.1 nsec/inch t/- IV
ul metallization.
a The retetver should shall watnlain Gorrect vperation for o
tonges o 17 differential 1aput siygnal Canyglig belwesn 200mV and &V 1n
magni tude.
e A1 G bine e sver and 41LF Line Recelver are high speed parts
st table fur use 1n the hegh speed data port. Optimum uperation o The ma:imum vultaye belween ither recet ver tnput terminal and
Ut lhese circails requires proper termination of Lhe btransmlasion recelver circull ground shoadd shatt not exceed 1oV (3V signal +
bire v twisted pair. The 4116 15 typically a 25 ohm 1line driver 7V common-mode) 10 magni bude. Alew, the recerver should shatllb
atnd 1w spectfred al SO uhns. tolerate a mas:taum didferentaal sitgnal of 12V applied dacross 1ts
inpul termaals without belng damayged.
Pommentz The last sonlence 1s nobt claear, al least in the
Loalnl wuamitesn b 0 lhe tutal load (up ta lu receivers) should shatl nol have a
L)
;
Y
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resistance wore than Y0 Uhims at 1ts tapul pointa,
Fage App- 19

Any Line friver /Recetver meetinug RS-H422 hould meot the
requirements ur the L1 sHecL ficatian permstn any Line
brrverdfkecel ver merting HS5-42Y ¢q meet the requirements excepl
for the Liming speciiig alions. Selecting fram avallable devices
requirss houwloedge af (he intertace cannectan fullowed by a
COMpAr1son between the dala Ireansfer timing spetlticat ionise and
Mmanufactur er g pubsl ished data.

RUFERENCE CLOCK 1 s accepled by the controller diil 18 usedd to
Quuer ate WRITE CLOCK aid tea synchranize WRITE DAl A ELBEK ta WRITE
CIUCA BAYA. READ/REFERENCE CL UCH and READ DATA are mEasure] at
fthe drive a5 are and W IE CLOCK, and WIRITE DAala are measurcd at
the controlierm,

LT

Fage App-20/21

G. é. 2 Allawable Shews

Table G- 1 shows allowable alews (READ/REFERENLE CLOCK to WRITE CLOCK) far
selected data rates.

e +

i Data Rate 1n Hegabits/second !

b5 10 15 20 24
e it T RPN, i e WSy PSR fommemen tmem s +
I tA (1/F) tnsec) | 200.0 ¢ 100, 0 & &84.7 3 50.0 ¢t 41.80 |
i | | ! i I i
I Low Speed Port E i | I { | 1
] LB min. (L.45tA) (nsec) 90.0 § a5.¢ ¢ 30,0 ¢ 22.3 1 18.70 t
| tC min. (.21tA) (neec) 42,0 1 21,0 ! 14,0 ¢ 10.5 ¢ 8.73 |
i Total skew {nsec) ! 4@.0 | 24,0 | 14,0 4 12.0 1 .96 1
| H i | | I |
| High Speed Paort i i H ! 1 i
I tB min.(,408tA) (nsec) ! Bl.s 1 40,81 27,72 4 20.4 1 0
I tD min.¢.312tA)  (nsec) | 2.4 1 3.2 20.8 | 15,6 1 .0
I Total skew (nsec) ! 19.2 ; B.a | 4.4 ¢ 4.8 | 0 ]
b e T R S tmmmmmmm tmmmmen temmemme L tmm———— - +

TABLE G-1 ALLOWABLE SKEW

G.2.2 RS-422 DEVICES

Table G-2 lists data for RS-422 devices appropriate for ESD] applications:

+
i

---------------------- 0-~--~-—-----#-————--‘-—---——-—t---——--—--t
PART ND/TYPE | SEEW (nsec)! TEHP ! PWR SUF | STATUS
Iotmak) titypy ! ! !
---------------------- RS Lt =~ - AL SR,
XX3484 ODuad Receiver | NA | NA | 25C 1 5v I ind.std |
XX3487 Quad Driver I NA 2 g 25C 4+ s§v Ioind.std |
i i H H H i

XX26L531 Quad Driver ! & 1 2 25C | sy i ind.atd |
XX26L532 Quad Rcvr I NA | hnA | 23C | 5v I ind.std |
! ! | H H |

DSB?21 Single Ycvr i | 1 I | !
Receiver t 5.0 ! 0.5 | 0-700 | Sv+-10% 1t NSC 3

Driver I 8.0 1 0.5 " 1 4 H N |

DSB922/23 Dual Xcvr | A | | : 1
Receiver | 5.0 7} 0.5 | 0-70C | Sve-10% ! NSC 1

Driver P 6.0 | 0.5 ¢ o 1 - | * !

DEBY21A Single Xevr | ! | i i !
Receiver ! 3.5 ! 0.5 ) 0-70C | 5V+-10% ¢ NSC |

Driver 12,73 1 0.5 ¢ " i § | w i

DSB?22/23A Dual Xcwr ¢ | f ! ! !
Recalver | 3.5 1 0.5 { 0-70C ¢ SV+-10% | NSEC H

bOriver v 2.75 1 0.5 " ! ¥ H " ]

e e R premm—ee Aremmee el tmmmwmmean +

TABLE G-2. APPROPRIATE RS-422 ?J.ﬁ!VEREIREEEIUEHS/TRRNEEEIVERE




G.3 Calculation of Allowable Skew
As an example of calculating allowable controllar circuttry shew:

Assume: 24Mbits/Sec Data rate
O.23nsec cable shew
2X typical transceiver perfarmance
H.gh Speed Port specification.

Allawable skew = 4.0 - (0.25 + 1.0 + 1.0) nsec
= 4.0 - 2.25 nsec
= 1.75 nsec

Comment: It's not clear what the derivation of the allowable
skews are and allowed far what? In any case, I think they will
need to be revisited when the Standard is finalized. I think the
mater 1al on these two pages, when fully resolved with the
slundard would in deed be useful .

Fage App-22

u Servo embedded cantiauously around the disk: In this scheme
servo data is frequently written around the disk. The drive males
this invisible to the contraller by extending the read clock
(extended periods). This technique is invisible to the
controller, though the drive may place some restrictions on where
data is written. This method is mare common with aptical diska.

Comment: Is extended clock synonymous with the figure which
violates the 2 missing periods requirement? Or is it really
referring to filling in clocka?

Head switch times: Drives which do nat use servo data embedded on
data tracks can Lypically switch heads within the same cylinder
in a very short lime (< 1Susec). Drives with enbedded servo data
typically require a laonyer head switch timey arpund ma to 3 ma.
ESDI repurts this fact via a yeneral configuration bit. For lang
head switch times the drive must negate COMMAND COMPLETE until
the head switch 's camplete and the contraller must wait for
COMMAND COMPLETE assertion before aperating an the new track.

Page App-25

The minimum pad size that a controller must account for record is
defined by the formula bLelow:

firchitectural Comment:

In the early days of the ESDI definition, there was a
confept arcepted that further expansion of the serial command
1nter face would be implemented by a link command. Saomewhere along
the line Lhns covcept was dropped.

On the surface this does not seem to he a problem since
1n thear y there could be in the arder af &4K commands which 1s

adequate even for optical drives. However the ESDI has baesen
orgariized to branch off of 14 potential categories. This
simplified structure suggests in the future mare main branchas
may be desirable.

I think we shuuld consider using Command Functiaon Bits
15-12 set to 1111 as a Reserved Link Command Function.

I hope that you will #ind the foregoing helpful in the final
edit of the ESDI standard. Hawever, I do apologize for the paper
this method consumes. In.addition i urge that the committee
approve the few technical changes I have requested, which for the
most part were communicated in my earlier letters. Pleasa do not
hesitate to contact me if any of the points require further

clarification. )
S il g

G.E. Milligan
Member X379.2/3

cc: John Lohmeyer Chairman X3719.2





