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~ar~ir.g: 'r.iis eq'..:i?~ent genera::s, uses, and can radiate radio 
freq~ency er.er;y a~c i: ~c: i~s:alle':i a~d used in accordance 
~it..~ t.r.e ir~:r~:::i.ons :7'.::l~~al, may cause interference tQ radio 
co:r .. -r.:.inicatio~.s. ~~ ::s:::f.X)r:dly per-::lii;ted by regulation it has 
r.~: been tes::: for com,;:liance i,:it.11 t.~e li:nits for Class A 
co.-ic;:..tir:g ce•1:·:::::> t=i.:rs..:.=:-.:. to s~:i;:art: J of Part 15 of FCC 
R.Jle.:i, • .. ni::h ar~ cesi.':i.-:a-::! to ?rov:.de reasonable protection 
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;"'IE.!S!,;:as :::a:y· ~ rsc:..;::::= :o c::ir~~=: t:.: int::erference. 

i i:.:.·'.:{ Nul.ti~s and t.":e 



H
 

:;
i:

 
L

)
 

"
J
 

l•
J 

,_,
 ,_

, 
CD

 
CD

 
CL

 
·-,

_ 
P

l 
H

 
t-

'·
 

t-
'•

 
I
'•

 
f
1

;
.
0

U
lr

t
n

n
 

l 
J 

'.l
J 

U
l 

t
l
 
I·

 
(
)
 
U

l 
C

O
 

·.
J 

<
l\

' 
U

I 
.I

'.
 
G

I
N

 
I-

• 
''J

 
) 

, 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

:~
 

,f
>

 
l.

J
 

N
 

I-
' 

, 
l 

I 
j 

l 
' 

0 
c 

tJ
 
V

l 
O

'I 
.L

• 
;t

i 
H

 
)
; 

(
I
I
 

U
 

ll
J
 
ff

l 
:-

' 
••

· 
:1

1 
~:

J 
:u

 '
'I

 
•'I

 
1

-1
 

<
 

1
-1

 
()

 (
) 

=-­
' 

I 
(
)
 
c:

 
Z

 
I 

I 
I 

••
 , 

'U
 
(
)
 

>-
} 

' 
..

 
L

 
1J

. 
''
 

'I
 

([
J 

II
) 

el
l 

U
 

'\
 

; 
l 

(
•
 

( 
) 

;.i 
. 

I)
• 

t 
" 

IO
 

..
 . 

I 
•.

 
11

1 
I I

J 
11

1 
' 

' 
(U

 
' 

, 
• 

0 
"
\
)
 

,1
 •

 d
 

l 
I 

1 
~-.

-
',

 
' 

1 
'L

 
'l
. 

1 
L

 
: 

I 
: 

) 
'f 

u,
 

O
J 

U
l 

U
J 

l.
 :

o 
t-T

) 
(/

) 
0 

I•
 

(_
) 

(
)
I
-
' 

(I
) 

I
'·

 

' 
()

 
C>

 
o 

1
~
 
,
,
 

' 
: 

I 
Il

l 
1L

J 
el

l 
!1

1 
!J

I 
t•

· 
(
)
 

(
' 

I 
()

 
• 

I 
I 

II
 I 

( 
) 

' 
• 

' 
I 

,
,
,
 

ll•
 

( 
) 

P
l 

·~
 
'l

l 
ID

 
ff

i 
. -

: 
{/

) 
~
 "

{)
 

I)
 

I
)
 

..
 

in
 

,.
 •<

 
r
t 

rr
 

I,
, 

t 
I 
I
/
 

t-
"·

 

'1·
 

. 
ll

 D
 

<
 

!.
 1

 
f.

1 
IJ

l 
ID

 
ff

i 

' 
I 

lJ
t 

IL
 

( 
1 

L
 

1\
0 

l.
 

W
 

t 
• 

• •
• 

(I
J
 
,
,
 

t-
i 

t-
-i

 
1..:

: 
(I

I 
••

• 
,
,
 

I,
.,

 
t
·
·
 

~ .
. 

.-
...

 

;.
ii

,-
.'

-
._

:1
1

1
,,

1
,,

,1
1

, 
1 

1-
1 

'1
·:

1
 
n
n
~
 

I)
 

u 
•·

· 
1

1
, 

lu
 

II
• 

-.
 

rn
 

•1>
 

~·
 ·

1
1

 
CJ

 
:i

· 
ru 

l'_
l 

I;
, 

' 
l 

~~
 
n 

n 
cu 

.,
 

I 
:u

 .
, 

, ,
 

C
l 

c 
:1 

Il
l 

A
 

~
 

I 
I 

t 
•
· 
'
'
 

I 
11

> 
• 

..
 

llJ
 

I 
(f

) 
P

 
1

1
 

• 
1 

•l>
 

' ,
 

.... . ) 
--

n 
0· 

~T
 

ID
 

Il
l 

:.._
 

Il
l 

I 
'.J.

J 
ll

• 
1 

1 
1 

r 
''
 

~ l
 

I 
ll•

 
"
' 

:1
 

I 
I 

•-
l 

fD
 

>-
] 

t 
t 

I 
::

: 
Il

l 
I•

 
11

• 
I.

 
(f

) 
• 

"
"
-

U
 

Il
l 

1
: 

;.a
..l 

Il
l 

'
'
 

10
 

r-
t 

::0
 

ll
J 

U
l 

l\J
 

• 
1

-'
 

l 
~ 

'U
 

I 
l.

 
•IJ

 
,, l.

J.
 

o 
1.1

1 
1\1

 
::•

: 
..

..
 
m

 u
, 

~"
-

(f
) 

1 
r 

• 
o 

1 
~ 

0
. 

r 
•-·

 :
:i 

o 
.., 

o 
1u

 
w

 •
ll 

1 
• 

c 
ro 

n 
ru

 
·c

 
rr

 
L'J

 u
 
~
 

ro
 

• 
( 

1 
OJ

 
t-

'•
 

,.
.,

 
• 

('
) 

r
t 

(
l.

 
• 

1 
• 

11
1 

Il
l 

C
J 

• 
--.:

.: 
....

....
. 

,._
, 

p 
3 

Il
l 

• 
z 

n.
 c

 
-,.-

• 
l
)
 
o 

.•
 ~ 

""
-

. 
,...

, 
c
t 

• 
U

1 
ro

 
,.,

 
:--:.

: 
• 

• 
l 

l.1
 

u 
c 

. 
P

U
l
C

:
t
-
•
•
 

...
 ] 

U
l 

n 
• 

r-
-.

. 
U

) 
~
 

..-
} 

>
-·

 
• 

(J
" 

• 
c 

. 
U

l 
• 

., 
" 

-,.
-

ru
 

Il
l 

:.1 Il
l 

1-
-j 

• 
t"

"f
\ 

t""
'1 

• 
ro 

u
i 

• 
,, 

-, 
. 

Il
l 

[ii
 

t 
t\

 
• 

ID
 

• 
., 

. ::
i 

u, 
" 

• •
· 

iu
 

n.
 n

 
x 

n 
u 

· 
1 
r 

,,
 
o 

,_
, 

,.
..

. 
..

..
 

" 
·
-
-
t
i
 

t
f
 

'.J.
J 

•
•
.•

 
'l

l 
;:

J 
0 

'Y
l 

Il
l 

<
 R

I 
:<:

 t
:J

 
v
i 

u 
ro

 
Il

l 
• 

c 
H

 
rT

 
n 

OJ
 

r-
t 

10
 

ff
i 

1
-
· 

;.
;·

 
(J

J
 
,
,
 

Il
l 

;.
.·

 
• 

rT
 

:;:
l 

''
 

,.,
.. 

C:
 

()
 ;

 I 
!J

l 
(IJ

 
! 

L 
• 

<
 O

 
1
~
 
n 

n 
o 

o 
;,

 
t 

1 
11

 
o 

o 
. 

'U
 
o 

1
~
 

• 
n

o
ll
i:

;
J
•
i 

1
u

r
r
w

P
1

r
-
i•

 
0

io
 

;J
 
''
 

(T
 
'<

 
C-

J 
I 

I 
U

 
i-1

 
X

 
,_

,. 
' 

.,
 

fl
l 

0 
n 

'1
 

''1
 

. 
II•

 
W

 
'1

 
UJ

 
I.

I 
<

 •
 

llj 
rt

 
RI

 
.,

 
,,

, 
u 

l 
J 

J 
I 

Il
l 

'11
 

• 
: 

••
• 

1 
r 

o 
ru

 
1
~
 

llJ
 

w
 

• 
• 

•-
• 

rT
 

:.1 
• 

ro 
o 

(j
J 

I-
' 
•U

 
I 

• 
r1

 
'. 

I 
U

 
U

 
!l

. 
'U

 
• 

IT
 

:J
 

o 
1
~
 

11
1 

11
1 

U>
 

•-
• 

, 
r 

ro
 

ru
 

• 
1

0
 

CD
 

• . -~ . (
l 

• 
fl

 
• 

/'
-
. 

rr
 

ID
 

.,
 

:.
i 

u 
h

J 
u.

 
n,

 .
, 

• 
.,

 
•·

· 
'"

\ 
'U

 
()

 
I 

I 
C

J
'<

l
t
J
:
i
u

 
:J

 
::-

: 
U

l 
0

• 
t 

I 

'.
. 

P!
 

• 
rn

 •
 

,_,
 

l(
J 

,_
.,

 
I
f
 

(J
 

~
 ~
 

~~-
w

 n
 

Il
l 

')
 

0 
0 

·-
· 

o.
D 

"<
 

::
i 

:.
i 

U
l 

:1
 

••
. 
,,

;.
; 

0 
( 

J 
::i

 
0 

(J
) 

Il
l 

..c
 

rr
 

n 
•·

·· 
Il

l 
• 

0 

u .... 
. 

(J
I 

' 
,..-

.•
 

w
 

U
 

U
l 

:I
 

t
~
 

....
..,.

. 
rr

 
tD

 
• 

H>
 

()
 :

1 
0 

()
 

u
. 

U
l 

w
 

,.,
 

• 
,.

.-
rT

ro
• 

~
;
 
,, 

. 
t--

l 
Il

l 
U

l 
~
 

.. -, 
. 

ff
...

...
...

.: 
• 

" 0 
• 

1
-
~
 

• 

·-,
, . 

Il
l 

• 
., 

. 

., ll•
 

u
. 

() 
c 

• 
~
 

H
\ 

• 
t-.

, 
• 

Il
l 

• 
., 

. 

(J
J 

0 
t-

-
(}

 
• 

0 
"
' 

• 
Q-

• 

''
 

I 
I 

I 
I 

lJ
 (

)
 

(I
J
 

:i
~ 

'1
1 ·u
 

.. 7
 

t-
t 

'U
 

-./
" 

(
' 

l;,
 :

-' 
:o

 i
 ·.

 
c.

) 
.·

: 
• 

} 
I 

l 
I 

' 
'l
l 

0 
I q

 
(.

) 
• 

l 
't.

 
:u

 ·
o

 '
IJ

 
1 

, 
'-

· 

•<
 ~

~ 
~J•

 
lU

 
~·=

 
(U

 
~,

-~
·~

~L
i~

~ 
'l 

• 
, 
I 

I· 
i 

i. 
1 

11
1 

U1
 
u 

ti" 
l '1 

• 
H

 
l 

~ 
'. ll

 
"--

-
·u

 
l•i

 
1 

) 
I 'I

 
n ~--

: 
• 

I 
• 

:1 ~
 

0 1~
 

:u ;.
• 
. 

t--
1 

• 

ui 
· 

~:
 ~

·J l 
J 

C
i 

w
 

l'
I 

C
>

 
~-
.:
 

(.
 

) 

1'
1 

O
o 

· o
 

'.!·
 

• 
l 

• 
'.

 
r.; 

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
 

H
 

H
 

H
 

H
 

H
 

H
 

H
 

H
 

1
-t

 
H

 
H

 
H

 
H

 
H

 
H

 
H

 
H

 
1

-l
 

H
 

H
 

H
 

t-
-i

 
H

 
t-

i 
H

 
H

 
H

 
H

 
H

 
H

 
H

 
t-

i 
H

 
H

 
H

 
t--

1 
1

-t
 

1
-i

 
H

 
t-

-i
 

H
 

H
 
H

H
H

H
H

H
H

 
H

H
H

H
H

H
H

 
H

H
 H

H
H

 H
 

H
 

~
~
~
A
A
~
A
A
W
W
W
W
W
N
N
N
N
l
-
'
t
-
'
.
,
_
.
 

V
l
W
~
\
O
\
O
O
O
O
O
~
~
~
~
W
t
-
'
~
~
~
~
~
m
N
 

'--
1·

 'T
'T

 I 
.....

. 
0

\
0

0
0

 .
....

.. 
0

\.
S

:-
...

...
...

...
 

l'
i 

o 
n

m
?

 1
-1

 '. 'T
I :u
 

l•
J 

o
n

 c
 

1
-1

 
c 

'U
 

;.
ii

 
:t:

 
·v

 "
"-

:r.
 :

P 
•
•
•
-
<

•
1

0
•
o

;u
 

"
'.

 
'~

 .. 
t 

t 
:r-

p 
l•I

 t
•I

 
I.)

 
'.I>

 
(!

 •
-1

 
·-

b 
A

H
 

(
) 

(f
) 

lJ
 

H
 

(
)
 

I•
 
'J 

lJ
) 

:,
0 

~"°
: 
~
 

u> 
;• 

• j
 1

•1
 
l)

 
( 

' 
l •

 
" 

tl
l 

t-T
) 

q 
'u

 •
,., 

(J
l 

• 
<1

 
'U

 
1 u

 
• 

:.U
 

~o
 
• 

' 
•o

 
°' 

• 
f •J

 
'.

' 
I)

 
: l

 
~ 

1 
C

i 
~ 

. 
o

. 
• 

L
. 

• 
C

) 
t 

-i
 

• 

'l
 I 

• 

l:.1
 

I ;
I 

• 

lA 
• 

!'.! (-
) :o
 •

 
•<

 
~
·
 
. 

~
.
 

l
'
 

!>
~ 

l•
J l 

• 
L:

 '
 

'U
 

• 

f; 
: 

tJ
 •

 
:u

 •
 

(•
) 
. 

(J
) 

• 
(/

l 

C
J)

 
• 

P
l 

• 
t,

 •
 

~=
 

>-1
 •

 
H

•
 

~
·
 

&1
 

l'
I 

H
H

 
H

H
H

H
H

H
 

H
H

H
H

 

....
....

 
O
l
N
A
.
_
.
.
~
.
,
_
.
 

I·
 I

 

O
t-

J
J
M

O
(
)
U

J
;t

-
0

 
0 z >-

-j 
0 

'O
 
h

)
 
''
)
 
h

] 
~
 

H
 

:U
 

' •
 :

r. 
l 

. 
:·

 
:,

 
::

-
z 

0 
1.J

1 
...

 ~ 
~ J

 
l 

I 
d 

c
l 

.-.
:i 

r 
:>

: 
u 

1 
n 

u
i 

rn
 c

o 
:l

l 
r•

 
••

 
·-

l 
0 

0 
0 

0 
l'

J 
'T

]
(
)
l•

C
>

O
O

(
"
J
:
O

 
n 

'.I•
 

Q
 
o

' °
' m

 c
: 

;o
 1

-· 
-

. 
n 

0 
.;

 
)
•
 
l'
l 

tJ
 
()

 •
-J

 
<

" 
~
 

(f
) 

1-
· 

<
 > 

>
 o

 1
-1

 
l'

I 
,_

] 
'\

J
 

I 
) 

r
l 

;,
: 

Q
 

:U
 

lJ1
 

l'
I 

U
1 

'°" 
)• 

,_£
 

•-
~1
 

( 
l 

'U
 

f 
I 

~·
 

t-
'h

o
 

t-
1

 
l'
l 

·v
 >

-'J
 
~
 

"\
• 

(•
I 

'%
 .

.,, 
1 

l 
r1

 ;
o 

o 
' '

 
u 

1
-i

 
·-

· 
,,

 
p 

'•J
 

• 
~-

(l
o 

{
)
 
)
' 

I 
t 

• 
lJ

 l 
. 

l 
''
I 

.J
• 

r-
-j

 
(
l 

• 
•1

1 
ri

. 
l'
l 

•u
 t

--
1

 
::r·

 •
 

c•
, 

. .J.-
-

:1•
 q

 .
-} 

. 
:.0

 
(/

) 
• 

J 
• 

(
)
..

_
_

t-
-
i•

 
·-1

{_
=·

 
•·

 t
 

U
1 

l)
 

• 
• 

) 
:.u

 •
 

·--}
 

~
~
 
• 

• 
.... J

 l
'j

 
• 

... 
• 

U
l 

• 
• 

( 
. 

(J
) 

t 1
 I 

• 
• 

• 
U

l 
(f

l 

. . • 
H

H
l
-
1

H
H

H
H

H
 

"
°
'
A
l
J
I
V
N
I
-
-
~
 

n ( 
) z 1.1 . , ·- ~ 



E' gure 
. .;:.·re 
Figi.:re 
:'igure 
E : .... ·-~ _ ... __ -
:-;-.,~.:I .. --:: .... -
::.;~:.e 

fi~url! 

Fi 'i .Jre 
f i;~r~ 
f'..=·..:r~ 
f i;·Jre 
=~;:.i:-e 
":-: •.• '.-..=., . -~--:.-
:-·-r,•e ... -: -· -
E";.; .::: 
: : ;'-':-: 
E :; .. ira 
Figure 
E • ~· •r:::. •-:W• -
:: ;iJra 

:~=.!.= 
~-= .... ·~ . ,.. ___ 
:-.;.:=:~ 

T3::le 
7.::;:e 
!:::~a 

7a~le 
Ta.:; le 
7.:tle 
Ta::;te-
Ta:,, le 
TJCla 
Ta=!'l 
7:S::~ 
7a:-:s 

II-1. 
III-1. 
!II-2. 
II!-3. 
!!I-~. 

rrr-s. 
I!!-~. 
I!!-7. 
III-8. 
r::-9. 
rrr-1c. 
7~,.-T ~ ·-· -·. 
r rr-.: 2. 
:~!-13. 

!:!-14. 
--· ' --.L~.i..-.:.::>. 

rrr-1s. 
r:!-17. 
III-lS. 
II!-19. 
II!-20. 

.1.-.!... 

!-2. 
I-3. 
r-~. 

!-5. 
!-~. 

I-7. 
I-a. 

FIGURES 

EWD80C6 p,.;3 - Jt..::ilper tocations •••••••••••••••• • ............. II-11 
Segmented Address format ••••••••••••••••••••••••••••••••••• 
wake-Up Slock •••••••••••••••••••••••••••••••••••••••••••••• 
Channel Control Block ··········•·······················•••• 
Chan.~el Invocation olock •·••••••••••••••••••••••••••••••••• 
Typical I/0 Para~eter Block •••••••••••••••••••••••••••••••• 
I:?a - I~itiali:e Ccr.u:-ard •••••••••••••••••••••••••••••••••• 
ICP3 Extension - Initia~:ze Co:nmand ·······················• 
IC?9 - Tra!"ISf~r St:'::.!S Com."T\!nd ........................... ; .•.• 
IOPa - For::-..ac·C\Jr.~, , ••••••••••••••••••• , •••.•••••••••• , ........ '. 
I r.!:3 Ex"",_"'."''"'l0 ,..n - 1:1,..._ .. C ,..rl\2.nd ... . -- w ~ .J I; o .... uu ••••••••••••••• _ •••••.••• •· ... ,. •. -.·. 

IOP3 - Read Sec:o.r- -- ;::o'T\!r.d •••••••••••••••••••••••••• ~ .';. ..... 
C~ta Swf fee - Read Sec:or. ID Commar.d •••••••••••••• ••••.•••• .: 

III-2 
III-8 
III-9' 
III-10 
lI!-12 
III-17 
III-18 
III-21 
III-24 
III-25 , 
III-27 
llI-28ih: 

I~P3 

ICP3 
IC?3 

Oa:a Co.-:-::wnd· •••••••••••••••••••••••••••• e.: • ._.·:~ .. ~~ III.-29··.j:~~~:i 
Re~ to. 31J!feC' ar.d Verify Command •••••••••••••••• '.~~::..:III-3l:.: 
~··r;t• 0· .. 3 Co~""and · ·· . ···· . · ·> • III-33~/ , ~ ; ..,. - ~: _o .· .... _ . . . • •·. • •· • • _,• • • • • • • • • • .. __ • • • • •••··~-tr::·~~-~•:·:~.~.\-'.::>. . : __ . ·~~~: 

Re3d 

I:P3 
ILlPS 
IC?S 
I02S 

"1r. _e at..:t--r Data. Comrrar.d ........................... , ...... ,,-;III 35: .. 
Ini tiat:r Track. Seek Cc~nd ......................... :~'.~·· IIf~l7\~ 
Buf·f er I/O. Cor.:rand ••• : •• ~ ~ ••••••••••••••••••••• ,~:~~:,i~~;:}-5~~-~~:~ · <-...:~i::'": 
Diagnoselc Cc~tna·n·d ...... ;-. •••••• • •••••••••••••• •"· \·:·~:~.·:,,::~;,:.'.;/'t''.1:~.~:<-~t,·. 

IC?3 Ext:erision - Diag~o,stic Co:.1mar:C: ••.•••••••••••• ···~ ·.:. .. ~.'.;;, , 

. ...... ;~·····················~·~·~· r.-1··. 
5 . 1·· ti _, -····y oi· 5:.-- :o'o .. ~a""· .o:·· " J..- e -.1.,, r: -'-':·~' ... • ••'· '-'' ....................... · ••••••••••••.••• •,• .: • .... _ ~ 

~-1;.; ·• ~-.inch.est·:!~ .. Disk. Fo.r:nat$·,· •• -••.••••••••••.•••••••••••• ·-··~-~-•-• I-111' 
0 " c-1 ' " D i • I? ""',.,.. te· 9 ,.... . . · . · · · ·. I :..1 1 •. 
c;. • 0~:-1 r.\Je. aa...a..ue _.·r .... ·"·-·~-~.--~--· .. ··.·······~···········,·~··.~-~:·•."' Ji;;. 

s-.:;~" Flopov Drive ParE'leters ~-~·~ ~ • •••.•..•••.•••••.••• • .• ; • ·• t:-1'' 
s-1/.;" hir.diester Dr'iv• Parar.:ete!s~: ................... .; ••• , ...... ~.:. I-l!l.;(\ 
3-1/2" Floppy O: ive Parameters ;: .; • ~. ~ ••••••••••••••••••• •. ~>·~·~ .;, l-16),~: 
5-1/4" Winche$tet"' Ori"'a' Para.rnete~s • ••••••••••••••••• -..: • •• ~~ ·~· t-l 7'·"; · 

I-9. 
II-1. 

Winchester :>rive Com?atiQ;ility: '.; ..... .-....................... ~ ........ ·;...; I-1& .· 
8" FlOfJPY Disk Drive Cable• (50.;..Pirtr Jl) •••• ;. ............... ·'--··t~ . '. !!-161 

I!-2. 
II-3. 
II-4. 
r -5. 
I 

,. 
-ci. 

5-1/4" Floppy Dis!< Orive, Cable (34-?trr, J2J ~ ••• • ~ ••••• '~ ... ·· 
5-l/~" ~'lir.chest~: Disk Prive Cable< (34-?in, JJ} ••• •. •;; ..'.<>: 

i-iircl":es :.e~ Ci E!e!''!:'ltia.t Data Ca!:>l&; (20-P in, J4/JS} .••• "'··. 
F ~01~.:-1· Jr i ·,.,·~,- Op~:o.r'.S .• ~ ··~· ~-· ••• • ~ .,.~ •. • ..................... ,~ .•.• ··~·~~-~ ., 
~·11 r-.c~es ~.:: c ~r·.iva· Cpt ionst: ., •••••.•.•• ~ ............................ ·• •.• -: •·,~·.~,~:~ : I.Z.~.l~~~·j 



-"""'11"&11' IZAT ICN ••••• ~ ......................... . 
> P ctii ME:> IA CRQ.!;, • -·. :'I ·..;N 
a•~;_;;fWPP't DISK FOR¥A:r 

i: s'~;l4~';>.Na· 3-1/2" F~F P'x' OdK fOnMA'r. • • • • •••••••••. 
'Wt..~HES'tr:R' DISK FOfiMA! 

.• ...................... . . ..... ........ •· .................. . . ..... 
............. •·· .............. . 

t'.~i:~~ -·,,, 

t.T,'~!l::T!ON and OIACNCSTIC::i- .............................. 
/CCNTROLL.ER: SELF TESL' •••••• .- ••••••••••••••••••••••••••••• 
1S'iS1'tM: and CR IVE 'I'C:ST 
TRC.1Vdf.!Sff\X11' ItG GU I OEt..IN ::s 

• • • • • • 9': ••••••••••••••••••••••• ....... 
'.'. ,- •'• - ' -·~·~···················· 

rv 
~v 

I'/ 
I'/ 
LI 

I/ 

v 
v 
·..; 

:,_··c.tailed fliiiJ80C6 Even::;:Codeis •••••••••••••••••••.• r..r;;:ie:-Ci:< • ._ 

1 
1 

3 
4 
5 

l 
1 
2 
3 

1 



. 
I. C~TROC.tER OVERVIEW 

=ti•'$' .. "'rc:N Al'lO' E'EA'l'.t:RES '1;,. ·- . ,. ,_·.. .. ... . . :.:.:}:::·· 

~Yi'$~;·;··':}~~•'. > ~·:~;·15 a cc:r.tplet~ · ~inql& board controller wtiich allows the user to 
.f,·.:;~~:1;:3;tj¥i5:Gp· to· two s-1;.:; 11 ilinchester and two 8" floppy disk drives, two 5-1/4" 
;~."~;:;'4,;~i-is,t;~;t,,, arc! t·.:o S..;!./4" ;1cppy disk d~ives or two. 5-1/4" 'tlinchester and two Sony 
?:::1<:~1)'3.~~~~;JI:~?i' di.3!< d:ives to any Mult~bus compatible. com~uter sy7tem. A unique 
<;:;t~r#:~~i':· arch! :ecture utilizinq a multi-processor combination of high inteqrat: · 

. :~:cs· tstt'c~~~r.er.:.s and high soeed bi p::> lar circuitry is used to eliminate add i .. 
·t/-.:1,~i~~t~Ji0 Sf:€Cial cabling, e:c. 1 w.hile providing high reliability ar.d perf 
;~St~f'~~,!~f .. ::re;•.ll _ c::>r.s-!.r~ative cesign, reduced component count, .rt:-~--.:-
,, i .... · .. e .. -.::mr:;. ... .,.to.IS, a •. d r~u-ed: p:>wer ccnsu.'"'.'lption. 

, . . ~rJ~~~~j;!y·/ ~£pla=;s, t."'.e. t.':ree bo~rct controller system consisting of the 
' · >' ,;...~~l iS3C 215, ~~!!. In:el iSax 213, and the Shugart SA1200. 

c~~;.;a':i.1:1~ ...,.it."l the iS3C' .215 / iSSX 218 corr.bination to allow 
r~?lace;.".e:.t without c~stly software hardler or file system 

' . 
se·!·!. tes:. ar.e'drive dia;nostics on board. 

><'i 

r~co'(itiY ~hase' locked: loop design. 

··1··,,., 'Y"' ·o·,.,~;~ ,.~,,~r"·-· on1'L a si""~,e slot i'n ~"ult1·bus bact..plane. ; ·,~· ~ ............ ~ .. -: .. *~"!"""•,,--.a:::, ... ,·.- -:··~- • l'• " 

{~_, s ... 1 ... - ... ~t~' 4 ........ ,.., 2 "'s· f,.;,,;.:··flo··~~ and '·/i _..,es~e,.. d1"sk 
"·~~·· -·,;-'-""~"".'.*'"' ....... ,. ... ._ ... ~ t:'~I' lf' -'·--- ... • • 

~.1 ' :; ~iskett~ ccr..;:a~ibl~: wit:.'i t!":e followir.g for.:iats 
s~a:-:-:!·::-::r · nedia .. · exchangeabilit~:: rs:·t Diskette 1, IBM 

2. rs·:#t<OiSke:-:.e'· zj,. I.r1te--l. SSC 202, ar.d I:1tel single Censitt 
:"':;;,•/ c~· .. ·:~~.:'.".:~.,~·S'/Ste.7.S a:-.d C~ntrollers. . . . . , '.: .., ' -

, 5-.L/.;'!:" .disk;t:t&1 compa.tible with t!':e f,J: lc·..;i~ for.:-ats for 
::::":a::;:ao!.!i:'.Yi. ba:·...-e~n var!.OrJs S/Ste~s: Ir.:el i.RMX-25 sir.gle 
;!t'1, I:i:~l ·i?.:-ctx-ao.: doub!e densi t·1, DC:C ~:·;.:-nal co;;'lput:r, ar.d sr1::; • 

~,....~~····~ .~ . -...: t:"r· ""''t_ .. ··c··~. ·.·...._. .... -- . l"' .. .. .... ~ -.-: a .. - f;•"'..1"'·"' ,0.: :C: ... u ... r:.> 4ers·~, · 
. . .· . . 

S:=-:;t 3-l/2" diskette Cc::'l?atib:e wit~ F~·\ ar.:: M=~1 for.:'.; :s. * 

,·,•,', 
,,,, 

c!a't.a· tt'a;'l3fet'S .Oil a bJffer by tuffer basis. 

r • : 
j 

t:=.!; ':f'-.;::'j ,. ctives,·' is<•;. via th~ 50 p::.:". 
t·:--r·:~.::. all the dr{v: sign:ils. 

conr.ec::r Jl wi~'i a 
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~ 

o Su~p:>rts 16 bi:, -- , or 24 bit (IEEE 796} m'l!:mory addressing to 
.''.:gabytes of me'.:'.<:iry. 

0 

0 

0 

alluw access to up tc 

Sui?P=)rts either 8 bit or 16 bi: r;:i acdressing. 

Lo· . .; lflincr.ester disk error rate and high data inte-;rity guaranteed 
throug~ ~~e i~plementa:ion cf error correction (ECC). 

Progra!"."l!'!able full sectcr buffering or direct transfer for both flop~y 
and 'l:in=hest:r drives. 

8. F .. ,i:eJ06 CQ"'MA.\JD and STAT;JS 

~xce::: for harc..;ar: Start, Sto?, a:-:.d Reset controls, al.! cc:n.'M:-.d and status 
i:-.f::7,ad:i:-i associa:e::i w:t.1 t:.e r.·il:3.JC6 is c~~"licated thrcugh r-iultibus mer:iocy'< 
t~:;c:-j :.:::le.s. This r.-.e::ha:tisiTI ali8·, .. ;s for C-::a·:.1:-0 control of t..1~ Ci:!< syste..,, by, the1'' -
:-.:s: .:?J a:-.= for e:<:e:1si·:e s:a::..:s r:::..i:r..3 t~ the !':::st with a r..i:-.i:;o;urn of hardwar~,, 
· ....... .; ___ ,,: __ .,. 4 ~--~·•afl*iC"'l _,........,._ -.-.'" "'T""'-- r~·· ,_ •. ...,,,..,,.,.C:l,.;'. l ~ • f Tl#' ,.i:_1.( ~ t• , '\.J'.: .. ; .... .:: .. "'-·· -··~ ar.· .... ··=- -" -- :-• ...,_:;i,_ __ • • .. :: -:-..; '-'" =-··--... raqu_ rec o. \.. • .:. .. Or--ra ion 1$."I,' 
,.,~,..:·-:::.r . .;..,:~.:. t-• .. 1.:.•;"'1 -.c ,..."'_"' •-::ir.· :::.r ci.,,,,;;..,:i;t-'J "'r.d ,...., ...... r-1 :S e"''"'d"'C""'1 '1"""a>' 
__ .,. .... ___ ........ __ .... : -- ~:- ....i- ~--- ---.·-=:·- ~--"··:·--- ~ ..... ....,~11- ~- J. ·'l· '"' 11;'"'..J. •i~~"~',, 

;::- •. --;:.~,·,.:; i_c:: =~ ' ... -.:li 1 1-:::...,- c~-- .. -.. ;:,,. r- . - c::ir..11'"'le o;: , "' ... , • .,. l.o..jo...i.. t"'an:si::t"r""'''l" ••• ..,,,_,_ ........ _ - -·' -··---- ::;;-··- -··- ...... ___ .... ._ ..:..:;t; -r--~ l. ---;;;- ~~- i....~ - .... ~;~::. 

a=r.:s3 ~c= :~ r: ~ ~ 3=·', ar.: ~·l::. ~.:::: to 1...:: .r..:.a ~~es ..... ~~~out hes:. i :--.:e:-·.;ent ion. ~~1:· 
i:"".i:::r;:·:::a::s exter.si·:e e:::: e;:-c::es.::..-ig fa.::ili.':'..e3 to. imr::ove data re=overy an:i··tO' 
... .:1 __ 1.'.,._-:_·"' :-:--.::._ '"'.--s~ ... of ,,._,.r-,-.. ·r=-..:~; __ ""'s----1·-...:11·~' .. s e·1 -e'."'I .. i· ~'"'- r"'rQ case o= ~..,,, ... _ 1:... "" _ •-··--···:: ..... • J.J .. :::. ....,,. __ ,..,._ ....... :-'- n ....... -- .. _ .. _,,., 
i.;:.:ec.:·;::a!::: e:rc:. A.-.-:. i: t..1..e cc!'1':ro:ler c:· disk drive syst::n s:iould fail, thfi~ 
F.·.C80C.: contains ex:.ensi .. :e cui::. in diag!"lo.s:.ii::s t:;) qui::!dy is.cl::.: t..'"la fault to th«~ 

·,. 

cG:-.~roller or a d:i;le f~r ~i:1i.7·...:.~ re??.ir time. ,.",>'' 

Bot!": .:i!'"ect ar:c !::..:.::ere-:3 ca:= transfe:_ ~.-;:;;::orted b~· t.~e F.-1::.eco6. Foc-' 
~·.ir.:::!':es::r C:isk t:a!'lsfers ·,;~ere the data ra:e a:::;roaches the t::-:.-r.::· ... ic~11 of the hoaC:: 
.Y::..il:::~s sys:.e.'.:1, cata tr~.-:sfers can be direct, · by locking t.'":e Multibus d:....ring 
tra:-. .:.:e: ti.:".".e, or c....;ff::r:d brough an on ooard ·full sec:.or 0-Jffer. F~o::?Y cisl-t.~ 
data t::-ar.s:ers, on the other har.d, oc:::ur at: a· lo.1'1· enough ra:.e t..'1a:. ~s a::::::es;; 
co~s::ai:"l::..s a .. ~ far lass severe. This allo.,~s th~ Pr-J08006 to co dire-:t dis~/ tO'~ 
r-'.:.ilti::>us trar.s:ers on all flc9py accesses without: locki:-;g the MultH::us. · !n;; 
a::o1 :bn, f::;r s1-st~1.s ·,:it.'1 r.-.ixed r:'le:::ory capabilities su:::h as oc:::urs with t..1ie. 
cx.~ina:. ion of t~e 16:< b:z---:es of byte-a:::-::?ss-R..;,\1 on an iSSC 80/38 C?'J t.oard togeti'.et: 
;.;i~'1 a byte/word access iSac 032 ~e:rory ~. for exa.-:iple, t.!ie p,.,L)80C6 alb#JS t..'ie 
a=::-e.ss widt:t (byte or: word) to C€ sreci:. '-- =~: each data t:uffer ir.cer:-er.dently tt)l;; 
take r:.axi:--. .r.t advantage of t..'-:e increa::;ed s;:ead:and;; redL:=e= C-:d tibus t:ar.d·..,.~<!~ 
req~ira~en:s of word 0-tA tra~.sfer.s. 
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Tr,: !9M s:an::ard 15 bit c=.c is L!Sed for error detection on all sector IO fields asid 
f l·J;;:'Y disk ca ta f iel:=s. T'.'":e er =-~r rate for these fields is lower than for 
~..-inc:-:!::s':er: ca ta field.s ar.d t:.: c:=:r..; facility provides an excellent error detection 
cai.Hoility. Winchester a1s<. cat3 integrity is provided by a 32 bit comF.Jter 
ge~::a:.::d error correcting c:-:!e ~.;si.·~:ied especially for the t:ypes of errors found. 
or. ~·;inc::ester tecll!1olcqy c.:.s~s. 7his coce will detect all bursts cf 15 bi ts or 
lc:s.:; ar.d will corre::t a:: t;._:.sts of 6 Ci ts or l~ss. This .s:;:an was chosen to cover 
t.'":.e majority of v1i.-.c::-:.ster errors while minimizing the probability of 
r.:isccrrectio:i. All errcr correc~ion coces, includin-; the SMS code, have scrne 
pr~==cility of rniscorr:ctio~. 7:1is oc=~rs when a group of independent errors 
~ro::~ce t~e sa~e error resid 1~~ as i,.,ould have occurred with a certain correctable 
er:~:. 7o pre·.,.c::it t.'.;is sit:..:::.tioi., t..11e p,.;:;aco6 saves the error residue from thtt 
fir;::;:: re~d, re:ds t.'-:e se-::~or a'.)ai:i, ard compares the residues l:efore makirl9, a 
corr:-::tio:i. This prn~::ss virtually guarantees user data integrity. The price for 
this relia~ility is t.'-:.a: t.•o ci.sl< revolutions, rat.~er than one, elapse whenever an, 
errc: is enc~untered. TI:is results in negligible p:rfor:nance loss. 



.. 
' . 

E. FL:.:cT:GNAt. SPECIFICAT: - -

:•:ax.:.~~":: n:.Jmber of drives: 

8" flc?!JY drives sup:x:rted: 

3-· ;-11 -·"' Ec::?i' c: ives SU??Orted: 

3-l/2" di::ike:~e :\j~a~s: 

5-.:/~" Wir.::hester drive$.< 
S:.;?;~::e-=: 

~·:::-.::::ezte: drive formats: 

Ca::: :.ra:1sfar: · 

! - ~· 

T'.YO 8" floppies + two 5-1/~" ~·iir.=hest:ers or• 
T";;o 5-1/4" floppies + tv.'O 5-1;.;" Win:::iesters 
or 1" ... '0 Sony 3-1/2" floppies + t'..,.o 5-1/4" 
vlinchesters 

Sh~art SA8l0, SA860, SASSO, Tar.don T.'•!9i;8-l, .. 
T~848-2 

128, 2=:: 
c ~.: · .. --:. - ... -
f:; 

~!4', and 1024 
. :.sl<ette 2, 

byte sec to rs in ISM·· 
and Diskette 20. 

'(·.;'" 

12.S :y;:e sec:ors in Intel SSC 202 format·~,;: 

s:...; sc, s,;.;1 c, 

'!a:-.. :for, '!i•UOJ-3·, TMlCO-~ 
r-~.:=:-~ E>;:rie:=:e,~~l,s ~~P!~l, !,iPI32 
rz..;: :u-;:~t.3~f"'-

_,~, 256, s:a;~!) ar-.C l021i b:1:e se·==::>rs 
ir<.:·«-ao EN fob~·.at~ 
236, 512, a:"'1d. 102~ byte sectors ' in:·'.;i~ 
iP..V.X-86 MFM ~brir.at~ 
5.i. 2 byte sectors in :3.'1 personal 
fo~at. 
512 byte . seC:tors·· in c::c personal 
foc::-at. . .. 
128, 256, 512~ ar.J.102.; b:·te sectors 
FD0507·i·f ~·'.~Y ·~~c::-.at .. 
128, 2.:.s, .;;';.°11: and 1024 l::yte sact:J:-s i~>St·~ 

.>''' .~:- ·'~; 

E\•<DCl~-5 :·'.!:·r fdr:nat. 
'O>;. ' 

129, 256, Slf b¥te sec~ors in F:·l format "' 
256, 512,1024tbyte·' sect::>rs in ;..~::"·t for:-:-at· · 

Seagate S'!'S.Ca'' '. ST406, 57.;12, 
co:7tpatible.1'\. k. •··;. 

MP.·t encodiA~I·~it:?'i': pr-ogram 
len;ths of l..~~,,: 2561 512 or 

~~~·'.d. • • . . .. 
''i~·~·:. "'<,,; ... :;· . 

~iinchester d1sk .. transfers ca:'\ be t-ufee~; 
direct· by l:~irq: the· Multi=>us. Fl~?!?~ 
trar;sfers can<c al5o be buffered 
wit!":out 
traf's.fer 
wide an a 

lo#.kir.cj:·:; t."te' M7ltibus. . ... !' 

cye'les.;."~ can be e1 t!1er byta,,o~i.~,. 
bl..l:~f.!lll~by .. buffer-. basis. · ·· ;;;5':·"' 
,;_,·,1:··<"''.':"'"''•";•i,'1,..- . . 



:et/O:;adcr:ess ~election: 

30008220 

Cef ined: by hardware strapping. sH~ 
j~~pers select either 8 bit I/0 addressine 
15 bit addressing for full Multibus, 
acdressirq rar.;e compatibility. 

Defined by hardware st:apc:iing. Wir-3'~:,.,rap 
j~~?!r selects one of 8 standard Multicus 
~rallel interrupt request lines. 
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-'ir::~~ental: Relath~ !".'.J.".'licity: 10% to 90% 

1Jperati:--.; ter..?-oture*: 0 to 50 cesrees c. 

Stcr~~e te-nperature: -65 to 70 degre~s C 

*::xtre."'.".e tern.::-=rat~res rr.ay require for~ed air cooliri;, 
i.e. 50 ce-;:-aes C a."".".!:ie:1t requires 150 Lr.e:r 
feet/1'7iin·..::e over co::-:t=ene:-'!t sice of ?C ooard in a 
typical ca:j ca;e a??lica:ion. 

Po· . .-er is ~! 1-~1; Q ..... .;;.J-:" :6- ... --

fa::tars· 
c.. . - . • 
~::e::l: ~ca::o~. 

,; " 
:; • 2..\ (r.::::<!:'.'\L!."'.':) 

b .. .' 
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r-'"' 1 ~ "- -- I-t -. 8 II fi.:JPP"f D!Sl<E'M'E FOR."1.A. TS 

fo!:'.".a~ Der.s i t·1 eoc~ a·.~~/Se=~ Sec~/Tr\( Sices CVl __.._ Bytes/Diskette 

I3:·~ l * Single ~·\ 129 26 l 77 256,256 
I ::i•.1 l * ... -- 15 295,680 '::o 
!'"A :> .• l * -, ? ::>. - 8 315,392 

lC2~ 4 315,392 

123 -,,. 40 2 77 512, 512 r:: ,,. 2 * r- lS 591,360 -·· :::;o 

512 a 630,784 
l '.)24 4 630,784 

C':~ble ' ...... 123 4~ l 77 433,664 '" o •a••: 

256 26 512, 512 
s:2 15 591,360 
t:'. ... 
:.J-4 16 630,784 

l ,... .., • -..,,,,_, s 630,784 

l "~ ''"" 
.; ~ 

-~ 2 77 867,323 
•;:: v 2D * --- 25 1,025,024 J.- . ~~~ 

"!"'..:.·.· 2D * -. ' , __ 
lS l,l92,i20 -, - ~ 1,261,563 ::i_' --•=a,• 

~- .. z; * lJ24 8 l,261,568 

5:- 2C2 Dc··'-1.:. :•~a••::•1 , -:> 52 l 77 s12, s:2 ....,_...; __ 
~..:.-

7:-.9 2'J2 for.:-:at is f•..!:ly co;;.;:a':.ibli:! :,.,;i t.'1 t.~e Intel SSC 2C2 dowt:e cer.:; i ty 
f:oppy disk co~t::ller. 
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FC0507-i'1 

;:::;:'.~", "',.... 
- ,. ..... .J .. \..i~ 

r - a 

Ta~le I-2. 5-1/4" f!,.O?P'l orSKE'!'T:.: F':?.'-1..A.TS 

Density Code e·1:e/Sect: 

eou:ile MF.-1 128 
256 
512 

1024 

128 
2:6 
512 

1024 

l 2S 
2:.; 
512 

!J24 

123 
255 
5~2 

1::::4 

128 
256 
512 

1J24 

128 
256 
512 

1024 

eo .... ~:e :-.-.:M 128 
256 
512 

1024 

123 
256 
512 

1 .~ "\ • -.: ..:. ... 

Sect/Trk 

30 
18 
10 

s. 
30 
lS: 
10 
5 

30" 
18 
10> 

cq•.· ... 

Sides 

l 
l 
1 
l 

l 
l 
l 
l 

l 
l 
l 
l 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

l 
l 
l 
l 

2 
2 
2 
2 

Cv, 
-...!. 

35 
35 
35 
35 

40 
40 
40 
40 

80 
80 
80 
ao 

35 
35 
35 
35 

.;o 
~o 
40 
.;o 

8'.J 
8J 
8.J 
eJ 

8·J 
so 
80 
8:.) 

so 
80 
80 
80 

3vtes/:Jiskette: 

134,400 
161,280 
l 79, 200· 
179, 200·: 

153,600•;: 
184,320!,; 
204,800!:' 
204,SOQ;~ 

\"<--;<:~i 
307 20<1 , ' 

368,64~ 
409,60~ 
409,6Q.«l 

2sa,aoi 
322,Sd 
358~4~ 
35&,40'<A! 

,. ,,;-:<' 

307,20Q;1 
368, 640;' 
409,,6GQ;l 
409,90~ 

514,4Qq; 
737 I 23tl; 
819, 200. 
8.!.3,20Q. 

,,,,,_. 
~") 

26~,i£~ 
327,68(;1; 
409,oOQi 
409,9.9~ 

r 

532, 43¢'1 
65536£l· 
a19'2ctd , . . . 
8:9, 20:,~l': 
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Tabl'! r-: ./t." FtO?P'i DISKEr.E FOWATS --- (continued) 
\·,-. 

Format Density c-. ..;c. --- Svte/Sect Sect/Tri< Sides .M Bytes/Diskette 

i.!~-«-86 Single F:·· !28 16 l 35 71, 6SO . 
256 9 l 35 80,640 
512 4 1 35 71,680 

1024 2 l 35 71,680 

12S 16 2 35 143, 3€0 
2c:--0 9 2 35 161,280 
512 4 2 35 143,360 

1024 2 2 35 143,360 

128 16 l 80 163,840 
256 9 1 80 184, 320 
512 4 l 80 163,840 

1024 2 l 80 163,840 

123 16 2 80 327,680 
255 9 2 80 368,640 
512 4 2 80 327,680 

1024 2 2 80 327,680 

D~:..:::::a r·· =--.· -·· 256 16 l 35 143,360 
512 8 1 35 143,360 

l ""'""'"' 4 
, 35 143,360 .. , .. -

.. c: .. 
4 .. 0 l :: 2 35 286, 720 
s:· 2 35 206, no 

ir-. 
'"'""" 2 35 286, 720 

.... ,.. 
''.':~ 16 l 80 327,6SO 

3 ' 60 327,680 -- J. 

ioi.- • l 80 327,630 "" 

256 16 2 8·J 655,360 
512 a 2 SJ 655,360 

ll"'-. 
""-"" .; 2 80 655,360 

... D~u!:il.e t-i :':'-t 512 8 l 40 163,a.;o 
,, ':· 512. a 2 40 327,680 

.. ~· ; 

Co:...b.!e .. ,:-,, "-·. . 512 9 l 40 184,320 
512 9 2 40 363,640 

. 't'~~ ,._.,.:a t" =---· 512 10 1 80 409 I 600 _ .... ---- ... ' 

I - 9 



Sldes fi1 Sv~es/!Jiskette 

l 70 134,400 
l 70 161,280 
l 70 143,360 

l 70 268,800 
i· 70 322,560 
l 70 2a6, no 

. ', '~ 



Table r-4. 5-1/4" wr;:c:!::STER DISK FCP.MA'!'S 

Formatted 
Var.do: t·~o-=el Byte/Sact Se-::t/T:-k Heads Sl!. cacacity (MS) 

Sea; ate 57506 123 54 4 153 4.230 
256 31 4.857 
512 17 5.327 

1024 9 5.640 

ST<:C6 123 54 2 306 4.230 
256 31 4.857 
512 17 5.327 

lC2~ 9 5.640 

s:-~:2 149 5~ 4 306 8.460 
r'" -" wl. 31 9. 714 
512 17 10.654 

1C24 9 ll.280. 

s:--;:9 123 54 6 306 12.690 
r'" :o 31 14.570 
s:2 17 15.981 

1.0.2~ 9 16.921 

A~a.si 3033 l"'~ 
~- s 645 22.291 

2.:0 jj,, 25.594 
s:2 17 28.070 

le:.; 9 29. i22 

30~:5 123 -. 7 645 31.209 -· ...... 
256 3:.. 35.831 
512 17 39. 299 

1024 9 41. 610 

Maxtor X':'-1065 123 54 7 918 44.417 
256 31 50.997 
512 17 55.93Z 

l'J24 9 59.222 

X7-llS5 123 54 l!. 918 69.797 
256 31 80.138 
512 17 87.893 

1 ~? .• 
-\..-'"I 9 93.063 

X7-ll~C i:s 54 15 918 95.176 
r'" :o 31 109.279 
512 17 119.354 

102.; 9 126. 904 

I- U 



Table I-4. 5 1/4" wn.CHESTER DISK FORMAT Cc=:-:<:inued) ---- -- ·-·---
Fo r:-.a t t!!d 

Vendor. Model Byte/Se~t Sect/Trk. Heads: ~ ca:acitv (MB). 

Rodim•• 
Ar.lpex 

0204 128 
PYSIS27 2So 

512 
1024 

Rcdirn• 0208 128 

.. Tancforr 

V • -.-­... '.J 

'IN703 

Cz.16426 

C."166 .:o 

256 
512 

102~ 

128 
253 
- l ... 
::> .. " 

1024 

128 
2c:. .. -':> 

512 
102.; 

l?.S 
2c:.'" ... o 
512 

1024 

128 
256 
512 

1024 

1~9 
2c:;'" .,;\,) 

512 
102~ 

128 
256 
512 

1024 

54, 
31 
17 ,· 

9-':;;; , 

17.695 
20.316 
22.2s2· 
23.593 

35.389' 
,0.632 
~~.564 
,7.166 

20,.466' 
23.498 ·. 
25. 772 ... 
27.288"' 

3~. llQ 
39.164 
,2.954 
'3-~81 

~7.755 
5,;.s30 
EJ.136 
63.6iJ 

2C. 73.6 
23. 903 
25.112 
21. 6.;a. 

17.635 
20.JlG 
22.282 
23.59'3 

2'5.5.;2 
3G. 474 
33. 423 
33. 3a3> 
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Table I-4. 5 1/4" WINCHESTE.q DISK FOP .. ~T (continued) -- -
Formatted 

Ver.car: ~ocel Byte/Sect Sect/Trk Heads Cyl capacit~ (MB) 

Evote!< ETSSJO 123 54 6 375 15.552 
256 31 17.856 
512 17 19.584 

1024 9 20.736 

ETssi;o 128 54 8 375 20. 736 
256 31 23.808 
512 17 26.112 

1024 9 27.648 

Ql.l3n::.:..~ Q520 129 54 4 512 14.155 
2c::"' .o ., '! 16.253 
512 17.826 

1024 9 18.874 

cs.;o 123 54 a 512 28.311 
256 31 32.506 
Sl.2 17 35.651 

ic2i; 9 37.748 

t:o :a: Re:er ...... s.;::t:.'..:n r1 for detailed description '-'"" 

c: -:=.:.s:~ ==~a:s. Refer to Tacle I-9·for: co~patibility. 

I - 13 



jC0822:J 

Table !-5. 8" FtOPP'i DRIVE PA.RA"'.ET:::S 

Unformatted Avg 
Orive Capacity Rotatia:;al Access 
Moc el (i-1.3} £il Sices taten~1 '":'' Time (rr.s) 

SA3lQ 0.40 s [l J 77 l 83.33 89 
a.so 0 

"'-

s.:..ssa~;, o.ao s 77 2 83.JJ 89 
l.60 0 

c'" 

'a ·a p 
', 

0.40 s 77 l 81.33 91 ™ ... -.Ii, ', ... 
a.so 0 

' ~ . ,•\ .' ' 

D'. ~.; : ... J;>/ 0.80 5 77 2 83. JJ,: 91 
l..60 D 

r-:~.;s-2~ o.eo s 77 2 83.3) 8? 
1.60 D 

: 

:'0:2~:5-63 0.80 s 77 2 83.33 89 
1.60 D 

SA350:' 0.80 s 77 2 83.33 91 
l.60 D 

SA80G::• 0.80 s 77 l 83.33> 91 

•'··, 1f'i0ctr 60 
D 

(ll 

[2} , MaXc data transfer rate is 31.25 KSytes/second for si:->Jle 
,density and 62.50 !<bytes/second for double density. 

Step 
Tir..e 
(ms) 

3 

3 

4 

4 

3 

3 

3 

8 

Settling 
Time 
(ms} -' 
16,1 

l&,1 1 ' 

15'~, 

!St 

16' 

l& 

15 

a 

[Jr~. Aver.age dat.:.a tra:iSfc:r rate based. on: 256 bytes/sector ·,.;i t..~o•Jt 
inter:-leave is 23 :Gytes/se-:ond for: single de~sity ar.d 40 K3ytes/ 
se<:o::c for dou!:Jle density. A 2:l intedeave .,.·ould c:.it ave:ac.;e. 

· transfer rate by e .. ;o. 
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, 5-1/4" Ft.O!•PY !:RIVE PAHA~ERS -o. 

unformatted Avg Step Settling 
D:ive capacity Rotational Access Time Time 

r-~=del (Ko) ~~ Si::s Latency (ms) Ti:ie (r...s ~ (r.-s) (ms) -----
SA400 109. 4 s [l] 35 l 100 463 40 10 

SA450 2l.S. 8 S 35 2 100 298 25 15 
437.5 D 

SA4l0 250.0 s ao l laa 153 6 15 
sea.a D 

s~.460 5CO.O s 80 2 100 158 6 15 
lOCO.O D 

t·~Z ~l 250.0 s 81J l 100 133 5 15 
sea.a D 

~·!?L ;2 500.0 s 80 2 100 133 5 15 
:O:iO.O D 

--~, 1"111"'\ ") 
•. ·.-...1\J.-..i 250. 0 s 80 l 100 90 5 15 

soc.a D 

--.· 1 ..,~-· ••. - ...J IJ '"I' sc~.o s 2'J 2 100 90 5 15 
lOCC.O '"' .., 

::-553 250.8 5 40 2 lGv 93 6 15 
c:: ' • - - S·"I" ·' ...., 
-·-.""~~ ... ..J. \J ... 

--- C::I"'"' "' 8) 2 1 .-,..., 94 6 1 -~--~~: _,...,, w • ,.J - -~" -~ :·::·:.J .., 
.J 

- .. "',,.._ 5 -.t'I r1 - SC 2 lGC 9~ 3 15 ::.-.-: ':) ~ "'* ..., • "* 
1 /"\,'"l,i .- -... '..I'-·~ • ...., _, 

" 1 L•, 

r-. .... ; ~!ax data trar.sf:r ra:e is :5.63 K:Ji·tes/sec~nd for singli: ca,-:si:.y 
and ll.25 Kby:ss/s:-::~r.:: for cou.ble ce::.sity. 

~ 3] Avi:rage da:3 t.:3:-:s .:e: r::te based on 256 bytes/sect.:>r wi ':h:Jut 
iL::r~e51·2 is l:. 5 !-'"3;·:.-:s/s;-::o:-:d fcic si.ng!e ctm.Si ty and 2C. :J 
K~y:::s/~:c~.""'.j ::::: c::~:::; ::e:-.si::y. A 2: l interle.Jv: wo 1.Jlc c;.;:: averag<? 

... ·~ _ .. ....., . 

! - 15? 



Table I-7. 3-l/Z" FLOPPY ~IVE PARN-1ETEf1.S 

Unformatted Av9 Step Settlir.g 
Ot'iv• Capacity Rotational Access Time Time 

.. 
Moder· (MS) S'il Sides Latency (ms) !.!.!!!!. (ms) (IT'.S) ~ 

,\-, 

QA-033V 250.0 s [lJ 80 2 100.0 ms 350 12 
... 

' soo.o 0 
',"· 

:., . .,.. . 

~~~{ S: .. • sirgle density; D = double der.sity. 
";···~ \,~ 

,·c# ' .. l'faXi·· data transfer rate is. 31.2S Kbytes/second for single density 
'' ··· and 62.50 !<bytes/second for double d~nsi ty. 

Average data tra:is!'er rate based on 256 bytes/sector without: 
interleave is 23 Kaytes/second. for sing le density and 38 lGytes/, 
seeoncf;. for do~l:lle de:-.sity~+. A 2:1 i:i:erle3ve would cut average .. 
transfer ra:e by two. · 

30 



Ta!::~ -2. 5-1/4" W!~CHESTE:R ~ PARAft-i:'TERS 

Unform3tted Avg 
Crive C::!P3C i ty Rotational Access Data XFR Rate 
l·:OO~l ( t-'.B) C'I' Hea::s Late!'lCY (:ns) Time (ms) Max. ~ --- ~ -
sr5L6 6.38 153 4 . S.33 85 625 476 

57406 '5. 33 3"' ... u.::> 2 8.33 625 476 

S":"..; :.2 12.76 ., ... -
-''- CJ .; 8.33 85 625 476 

57.;~9 19.14 Joo 6 8.31 625 476 

I - 17 
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The F\'i'CSJ06 controller suppor'ts al! the win=hester drives listed in Tabl!!<f2i:~~~ 
r ~atiblas. Table I-9 provides ar. ~asy reference for the 5-1/4" viinchesterd~iv• 
c ..... cJatibility. 

Table I-9. Wi:-.ches~e~ D~iY..!~'.Compatibilit¥ 

I I ·\:X~ > · 
_Co_r"__.pa_t_~b_i_· l_i_t._Y___,l,--_Ve_:-_.C_a_r_:-1 __ f"'~_.:_e_l __ .;-1 C ..... v_r .... i·~-·· :e_.··~._.r_s_.._ .... 2.1eads. 

I I I . , .. 
f~!li ST506 I Sea;ate . l ST506 I 

C;:irnpatible (1) I TI I ST506 I 
I I I 
I I. I 

F -1 l'i ST406 I Amf=EX (2}! F~\IS7 I 
Cc.-:-.;iat i;:,1 e (1} I C:·l! I C!·l5206 I 

1'1! I 5CC6 I 
Rodi;~.e (211 RC201 I 
S::gate. ! ST406 I 

I T3:1dcn I 'i"'.·1501 ! 
1 ____________ _._ ____ ~-';..---------~'_,_......,.~_.......-;..,__ _____ ;..._ ____ ......_ 

~ F J!!y sr412 Ampex (2): PYX~Sl3 1
1 <;,{j~~$ 

I
I Co:q:::atible (l) ;,:::.: ... ~ 

1
1 C\15412 

1
1 ;}l~~lCt~· 

• 5012 '•.;'~(l.t> 

I ia~;!~:~!21 l ~~~r~ I ~~;a~,/ 
I Tar.don I TM502 I .. ,, 300 •• 
I . I I ;>; ·~BJ~A: . . . 

\-c-==-f~-:-;-=-~y-~:: :;1;9 ( i J 
11 ~~7.~.-~~ <.:JI ~:~~~i~c ~ ;~,{;~~~> .....•.•. · \,'.. ~, 19'.1~ 

! ______ __:..l_R~-=-~_i_h_-~;,.;../,:._)...:..j _~.-~_J_!_~ _ __:_j_. ;...,i,...ir;..;;.i: .... ~ ... ···~...,;_,.:..j;,.;..~-~ .... •·. _i .... ·_.· _.:___l;_,.i.;,.;..(1...,.'. ~~ 
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Table I-9. Wi:-:-:'.iester Drive Compatibility (continued) 

"''f:';r.· ....• ··+>·· · 
i { ccf ::"::i bi lit Vender 

I 
I Model 

I 
IC linders 

I I I 
l Amµex IP'fxrS27(4)f 320 
l Atasi I · 3033 I 645 
t I .Jc.;o. C4) f 645 
I O!! f 015425 l 640 
I ) c1664Q". f 640 
I Evotek f E75530(~ll 375 
I F t::S540(4) J 375 
J Quantt.m, r· QS20!.r .. ,. l 512 
I k QS40L. ... J 512 
I IXT.;..106S(41f 918 
l JX:,-1105 (4)l.. 918 
I . , , . . . I ;t.':,,..,,!.l,40 (4·)J 9 ls 
I R=di!!'.e; · )> R0404" .. ·. l· 320 

' l R0208'.> (4J f:. 640 
Tam~·:" ~·:lr~~17Q~: C4~J ..... 600 

··:ert~:.t: .;·1::\{V!30(4ll. 987 
· 1 r., .. v!$O> c"..,.H · 9s1 

·~·\·.,~· ·.v11a:.c~rr;!· 987 

!Unformatted f 
Heads !Ca cit {M.9) I 

I 
I 

a 26.67 I 
s 33.59 I 
7 47.03 I 
4 26.oo I 
6 40.00 I 
6 23.oo I 
a 31.00 I 
4 21.00 I 
a 42.00 I 
7 66.94 l 

11 105.19 I 
15 143.44 I 
a 26.67 I 
a 53. 33 I 
s 31.25 I 
3 31.00 I 
s 51.67 I 
7 72.33 I 

r - 19 
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II. PREPARATirn FOR USE 

Th~· . sitqle board EWD8006 is a c~plet~ flopp~/'w'linchester controller. In order to 
use the: controller in a SjStE::":l, ho~eve~, certain control~er Characteristics must be 
selected by the user to su.:. ':. his particular system reqwrements and the controller 
nusib!cabled to the disk dri'.les. 

A.· UN?AC<ING 

Examine" all shipping containers for evidence of damage prior to unpacking the 
eq>.JipT'.~nt. If any d:r.".age is four.d, notify an authorized representative of t.1e 
shippi~ concern bef.ore ur.packir.g t.~e equipnent. 

NO> s~fal unpackir.g ir.stru=tions are required since the shipping containers are of 
a. starxlard type ard easily disasse!i'lbled. All sub-assemblies are adequately 
prot:~.t~ from nor:r.al sl::ock.s incurred cudng shippir.g. 

"'.;'. -.".",' 
' ""'.'..:_~~>~: '' -,t, 

V1$ual:l~ ins~ct each asser:-~ly in the shipnent for damage. Check each item against 
t.':e< ~~+r:g list to asce::-tair. t.1at all iter.s have been received. 

S~3:f''' , "1;•·~.cCRESS ar.d ME:.:·:CRY i·;;._:<£-UP ADDRESS SELECTION 
. - .. ~. "" ,' ' ' ' ·~~-" , 

-~:- -... i;l/;,~'.\;: ,_-. :': --·~: 

Jl:j.'c"'i~~•·"-crl i!'1 section rr:::-~, t!:e progra..":":.':ed I/O interface between the Fti08004 and 
£Hit~<:~gj~":'f; via a si:-.g le I/O Wri ta address. In adci tion, a single Multibus memory 
a::idraSS:¥ is used as t."le star:ing address of t."-.e sequence of memory based 
c~::-..7.~iaation ar:d cont:ol tables, ·as detailed i:i. Section III-0. So that t."'le 
d::~·~;;oltet" wEl res;::-or . .; to t:.e correct acdresses as chosen by the us~r a series of 
j...:..7.;.;,::::-s;.[ or. the FViS0006 P: t:oard r.:us: be set. The user r.cst first, however, 
C:e.t'l!~~inS! what acc:-esses a:-e a?9ropriate t:.asee on three considerations: 

_(·,;·;~::}'' '' ;~-< 

l. Th~ a==rasses chosen ~~st be cc~patible wit~ the rest cf t.~e 
user's ~ultibus systa~. 7~e progra~7.ed I/0 address ~i.:s~ be 
U."'li-=1 1..-e t::l the ?.·,::8006 ar.d t.:O:e ,,...a;.;,e-up address must be t."le systa'TI 
a~dress of ne~oty suitable- for stori~~ t:'.e WaKe-up Bleck. 

2. So~e ju.~::eri;;g options are cetecmine<l by v.hether t.'ie r-!u:!.:ibus 
systa~ in v.hic~ the cc~troller is to be installed uses 8 b:t or 
16 bit I/O addresses. Typically, s::-:all to rr.ediur.1 sized sys ':!!!i's 
using 8 bit processor based CPU bcar:s (such as t.~e I:;.:" 
iSBC 80/2C-4, iS3C 80/24, or iSSC 80/30) use 8 bit I/O accresses 
while 16 bit I/0 acdressing is reserved for larger syste:.:s usir.g 
16 bit pr~cesscrs or larger. 

3. The wa~e-~? a::cress, ~hie~ is actually the Mul:ibus ~e!:'.ory 
ad..:ress c: t.:O:e Wake-up Block (Section EI-D-1), is al·.•ays a 
r.~l:i?Le o: ei~~=r 16 or 255*, e.g. it is possible t~ selec: a 
1 .. ;ake-w? a·:cress of oo.;2c:-i*'* tut not PJSSible to sel:c: an 
accres3 o: 00.;2..;H. Also t.'1e w-a'.-\e-up acdress ar.d the 1/0 ac=ress 
are close:1 related so consideration must be given to choos:n~ a 
ccr.:bir:3t:io:1 v.7iic:1 satisfies all of the vario~ syste!;I 
requi re~er:ts. v.r.en 16 bit: I/() ad::ressing is to be used, tt:e I/O 
adjress is al·,.;a;·s t.l-ie wake-up address divided by 16 or 256. 

I! - l 
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'lbus a wake-uc .. :dress of 004~0H . or 004400H corres?Jnds. to al'?>· 
I/O address of G044H, a wake-up acdress of 92CDOH or 92CDOOa 
corresponds to an I/O address of 92CDH, etc •. \'.'hen 8 bit I/O 
addressinq is to be used, the I/O address is the least 
significant 8 bits of the wake-up address divided cy 16 or 256. 
Thus for 8 bit I/O addressing, a wake-u;> address of 00440H or 
004400H corresponds to an I/O accress of 44:!, and a wake-up 
address of 1B68CH or 1B6800H corresponds to an I/0 ac!dress of 
68H. 

* No:e: For detailed inf~mation on r.:er..ory address generation by the FWD8006 referc':-: 
to Section !II-A. 

** !-lo:e: The H s:.iffix is used throughou.t · this. marual to denote·· a nurr.bei:;. in,~ 
hexadeci:r.al (base 16) notation. Similarly, a e suffix -is used for binary number•~,,~, 
Nu.~bars without suffixes are decir.:al. .... , .. 1

\ 

II - 2 



once appropriate addresses have been selected, the following two steps are used to 
sot s bit or 16 bit addressing a:-d the actual I/O address on the FWD8006., 
Ffgure II-1 may be used to locate the jumpers specified. 

·_. 

1. If the ~-w'08006 is to recognize an 8 bit I/O add~ess, remove 
jun:per w37 and switch the jl.lr.'lpers at W38 and W39 to comect A-B. 
If it is to recognise a 16 bit I/O address, install a jumper 
at W37 and S',,f'i tch the jumpers at W38 and W39 to cor.nect a-c. 

2. The actual I/O address bi ts are set by jumpers W21 thru W36 by 
following this proced~re: 

Divide the \ooal<e-up address by 16 or 256 (Section III-A) 
a:id then conver.ted to a 16 bit binary nuni:>er, right justified..._ 

E.g. 

co~~OH I 16 = 4~~ = 00000000010001008 
92:-JOOH I 256 = 92Ctn • lQOl0010llOOllOl8: 

The 16 b! ':S are copied to the table· below, one bit per b:))c. 

Ju.":':p:rs are INS7J..:.!.ED at those W locations over ls in the 'C.; 

Jl..!ffir..-e.r.s are RE:1CVED f:cm ~:~ose W locati:::r:s over Os in the tab.i.e. · 

I I I I I I I I I I I I I I I I I 
IW21!~22:~231W2,IW231~26IW271W2Sl~291W30IW3llW32IW33IW34lW35IW361 
I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I: I I I t. 
I I I I I I I . I I , I I I' I I I · I 
I I I I I t I I I ! I I I I I I 

The F.·•D80u6 is currently shipped from the factory with! 

Wa~e-w? address = 00040a or OOO~COH 
I/O address = 04rt 
8 bit: I/0 recognized. 

'r:"1 :.3 s::-a:;pin; is sL!bject to chaN3e wi t::.out notice. 

;.'' 
! • . ~~ 
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C. OPTICN STAAPPI~ 

In addition to the address selection described in the prece:ding section, the 
EV-iD8006 PC board contains additional j~~per locations W'hici are used to configure 
the controller to the user's particular Multibus system. n-~=Y are described below 
and may be located on the PC board by refering to Figure II-1. 'nie configuration 
as supplied by 5'15 is sho~n in parentheses with each jumper fur.::-tion. 

Wl-W3 Define First Winchester Drive (W3-AS Installed) 

Jl.Xlpers Wl through W3 are used to define the first Winchester drive according 
to the following table: 

Seagate 

R~cime 

Vertex 

Ta;-don 

Atasi 

r-1axtor 

Rocir.:e 

Evatek 

II - 4 

No Winchester 

ST506 

ST406 

57412 

ST419 

R0208 

Vl30 

Vl50 

Vl70 

T.'·1703 

3033 

3046 

xr-1065 

XT-1105 

XT-1140 

R0204 
PYXIS27 

ET5530 

ETS540 

Wl-AS Wl-BC W2-AB W2-BC ~"'3-A3 W3-BC 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

I 

I 

I 

R 

R 

R 

R 

R 

R 

R 

R 

R 

! 

I 

I 

! 

I 

I 

R 

R 

R 

R R 

R R 

R R 

R I 

R I 

R I 

I R 

I R 

I R 

R R 

R I 

R I 

I R 

I R 

I R 

R R 

R R 

R R 

R R 

R I 

·1 R 

R R 

R I 

I R 

R R 

R I 

I R 

R 

R I 

I R 

R R 

R I 

I R 

R R 

R I 

I R 



CME;· .. 016426 ' I R R 
CM6640 I R R 

Quantum 0520 I R R 

0540 I R I 

CCC 9415-36 I R I 

R = Removed 
I = Installed 

All other p::>ssible combinations are reserved. 

For drive co~patibility, refer to Table I-9. 

I 
I 

I 
R 

R 

W4 Define Second Winchester Drive {l::oth AB, BC Removed) 

R It·• 
R I 

I R 
R R 

R I 

Ju.~r ~14 is used to dafir.e the· second Winchester drive as followsf:. 

~·14-3C 

R Sa.-:-:e as the firs.t one de!ined by Wl-AB thru W3-BC: 
I 
R 

Re.;;rved 
Reserved 

WS-\·17 Cef ine Flc;:?y Drives (W7-AS Installed) 

J1.Z1~-ers WS th:-ous:t 'tt7 are usad to define the t:'wo :::.oppy 
criv;s a~~::rciq to t~e following ta!:lle: 

~·:s-. .;a W5-3C ~'1'6-A3 W6-3C 'tf7-AB 

No flc~;:y R R;· R R R 

C::!:: '...., 
-· ·-'-wil R Rr R R R 

SA35G R R R R I 
M2396-63 
'r.-1849-2~ 

TM848-l R R I R 

TM848-2 R R R I R 

SASSO R a.· . R I I 

SA~OO R R I R R 

SA450 R I R R 

SA4l0 R I R I 

SA460 R R R R 
FD-SSE' 

~-n-ac 

R 

I 

R 

R 

I 

R 

R 

I 

R 

R 

300Q8220 
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MPI9l R I R R. R I 

MPI92·. R I R R I R 

'IMl00-3 R I R I R R 

TMl00-4 H I R l R I 

SA455 R I R I I R 
F0-558 

SABOO R I I R R R 

SA46S R I I R R I 

OA-033\J R I I R I R 

Note: The two floppy drives should be of the same tr~· 

All other possible combinations are reserved. 

v•'S Enable1 Power On Reset Delay (InstalledL 

Ir.stalled: A 15 secone power on reset .delay is enabled before the controller 
can respond to any host comr..ar.d. During the 15 second delay, the on b::lard LEO 
will blink for approximately 7 times. 

Removed: There will be no delay, i.e. as soon as t:ower is turned on, the 
c~ntroller can respond to host command irrunediately. 

W9 Enable Reset Self Test (Installed) 

Installed:. Upon detection of t..Jie seco:-::::: pi°'3ra7.-ned I/O Sta:t cor..rrand after 
reset~ (Section I!I-3), a comprehensiv9 set of b:ernal controller diagnostics 
is executed. If an error is detected status is posted and an interrupt is 
generated. 

Removed: No diat;inostics are executed except. via the Dia:;nostic Com.".'land. 

wl~' Enabf•··.te.··•sJ.t System Sus (Installed}· 
~ '+ • 

:··--· . ' ,,:_'. 

Installed:>:"· The Fw'D8006 will assume that.. al.l me.":iory to •,.;h.i.c~ it is directed 
supports word transfers which it will use when appropriate. 

R~moved: The Ft-JDS006 wi 11 or.ly do byte. data tr:ansfers to the Multibus exce;;t 
for-C· data btiffers where word transfers> are flagged by the a::;:;rofiriate Modifier 
bie. (Section III-F-2) ard then only if Wl,J¥ is installed to enable the command 
ext:.ension• .. 
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wll-till Enable Co:ru:-.arie! Extension aid Direct/Buffered Transfers (Wll Installed) 

wll,. when installed, enables all the extended mde operations except 
direct/buffered transfers. In exterded irode, Ptt'D8006 command fot'Tl's 'Nhi~h are 
noe available with the Intel iS9C215/iSBX218 combinations are allowed. (For 
detail of extended IT'Cde operation see modifier byte of .Ic.c>B block in section 
III.0.4.} 

If Wll is removed, tr.e exterxled rrode is disabled and only valid iSBC215/iSBX218 
cor.mand for.:-.s will be accepted by the F\tl'08006. Note that in this 
iSBC213/iSBX218 C:>.-:1patible roode, the controller will post. only operation 
c:;mplete status, not see.< c:;,7,?lete or media change status, to the host until 
the "Bl!sy• byte in CCS is cleared, i.e., until the controller finishes 
executing a co;:-r.'.and issued by the host. 'Ihis means that in the compatible 
r:-ede, the rec=ort of seek c:irnplete or ~edia change will be celayed until after 
t."le ·· controller finishes a co~.arJd. In t.lie extended mode the controller will 
post· status interr.ally queued in seq~ence whenever ~he status semaphore is 
cleared by the host, regardless of ~nether it is seek complete, media change or 
oparation ccc.plate status. Note that to be compatible with U1MX-86, Wll l'i.as to' 
be removed and W43-.~.s must be installed. " 

Sesices: enablin; ard disabling 
to-;ether: with Wl:?, to define 
de.finit:lons ar~ lisced below: 

the command extension,. Wll is, ~1s~'·lt!~ 
four direct/b.Jffered transfer modes. 

W!!, Wl2 
R."'.'"'T 

R I' 
Co~??tfole mcce, both flo?t=i' an:i Winchester transfers t:uffered, 
Co;ipatible roode, flo::py direct, Winche::;t:r buffered 

P. Ext~need rrode, flo?PY direct, Winchester programmable 
by rn-.:difier by.:e. 

!, Ex~e~=ed rrode, both flo??Y ar.d Winchester transfers direct 

Th!.s., ir.:plies ':..~at bit 6 of t.r.e IC~3 rrcdifier byte (section III.D.4) is only 
,· used!: to defir.a ~..-:.r.chester direct/buffered transfers when Wll is ir..sta!l~ and 
WlZ. i.sL re:::ovee. 

,._' --\' ,- ·t~ ' -

' » ··.:·-·· 

,·.': ''..<~;,··:.~: 
Wll)f;~: ,E;pable No-Host Diagnostics (eC conr.ected by a trace on bcar1} 

»<'>f!~J~::~·;\ -
A.S}~)JJC bot.'i re:::oved: Enables normal cont:-oller operation. Str.:.-~ 
hli:?ta..--a the control functions as de~cribed above. 

")i'. .. '~--, 

~: installed: E:1a=les. stand-alcr.e diagnostics. Straps h'8 through Wl2 have· 
contt"Oi> functior.s related to diagnostics and host control is overriden except 
fer reset c:::::it:rol. Refee to section V for details of the comprehensive 
diagnostic ca~3oili ties availa!Jle .. 

BC' 'Jiistalled: Ths No-Host diagnostic is enabled (low) or disabled (high) by 
pin 3~' of Multibl!S P2 cor .. "':i:ctor. 

;;.~: ". 

Nota~i:; 'Ihe control le:- is shit=:;ied wit.lo\ a trace on the ooard connecting Wl3-BC. 
·rfta'::' trace has t::> te cut if pin 38 of P2 is to be used for other purposes in a 
S?!Cifi.c system e~·.:ir~..-.r.-:ent or if P.13 is to be installed. 
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! ! ! warning ! !l 

If No-Host diag~ostics is enabled (Wl3-BC installed} .!!:!.£ 
format is enabled (Wll installed) and Winchester write 
protect is disabled (Wl4 removed), a format operation will 
a1Jtomatically be started after power on ard data on 
Winchester will be overwritten. 

Wl4 Enable Winchester Write Protect (BC connected b'f· a trace on board) 

AS, BC both removed: Bot.'1 Winchester drives are not write protected.· 

AB installed: Both ~·;inchester drives are write protected. 

~ installed: Winchester write protection is controlled by pin 2Q of MUltibusq 
~rite protected if the line' is driven low, not proteetedfiJ P2 connector. 

otherwise. 
~. . .. 

Note: The controller is shipped with a trace on the board connectinq Wl(~~~ 
The tra-:e has to be cut if pin 20 of P2 is to· be used fo:. other purpose•{in .. 1. 
sr-ecifi:: sys tam envirox.ent or if AB. is to be;< installed. .., ' ,_. 

~'ilS Ena:,1e ~Ir ite? Precornpensation (BC connecteci' by a trace on board}i 

AB, BC both rerr.oved: Not recommended if thek trace bet'\oreen posts & aniii f~ 
cut; rr.ay enable write preccm~. 

AS installed: Disable wr~te preccmp. 

EC installed: Enable write preco1t1P• 

Note 1): 

2 1 • 
I • 

w1a-1,.;19 

vil8-SC, 
f l'.::c:;pJ. 

The cor.troller is shi[:!ped with. a trace or. th; board co~"'le<:tin<j#. 
Wl5-8C. The trace has:_ to -~ f~: A3 is. to be irl.Stalled_:~.~----' -.·.,-,• 
Even if write precornp. is ·:: c:..: .:.ed by strap Wl S, t!"le controller: will:'. 
over rice it if the Winchester ddves connec~ee to tha controller« ar~£ 
manutact:Jrc:d by Vertex or Maxtor because oo::...>i r.-.a~ufacturers recor; .. -,-,enc:i.'· 
that preco~p not be enabled for t.lieir drives. 

Select Pt.t.. timing. for 8" or 5-1/(~" floppies (Wl8-A3, ,,.il9-A6 inst~~~~ 

v!l9-ac ins ta: led: Select Pt.L int:egrati:>r tb..e · 

Note: All other fXJSsi::ile c:::-;::,ina~ions are illegal. 

W2l.-W39 are described in sec: ion. II-a. 

II - 8 
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W41 Disable 8289 A.: ... 'YRQST (Installed) 

Installed: ANYROST of ti:e 8289 bus arbiter is disabled, that is lower priorify 
~aster has to acquire Multibus via CBRO/line. · 

Removed: ANYROST is enabled, that is lower priority master will be treated as 
higher priority master. 

W42 Enable BPRO/ (Installed) 

Ir.stalled: Multibus serial priority output signal is COMected to Pl-16. 
R~ired for serial priority systems. 

Rer.oved: SPRO/ is disco~,~cted from Pl-16 to allow BPRN/ of the next l~r 
prio:ity board to be driven by external circuitry. Required for non-SMS 
backplan~s usin; parallel priority. 

W43 Select CSRO/ (SC Installed) 

~..-4.?-A3 ir.stalled: ~ .. ::soo& Multibus arbitration circuitry is controlled ?J the 
~~l:i~us CSRQ/ signal, P!-29. Under these conditions, the F1J08096 wiP 
rele:sa t.'ie oos to a lcwer pricrity bus master unless CBRQ/ is asserted. 
cc~p~tibla ~it:..11 i?J~.X-86, W43-Aa ~.ust be installed. 

~~3-3C i!"l.S:alle-:i: 
is al· .. :a:,'s asser:ee. 

EW!:8006 Multibus arbitration circuitry behaves as if C&RQ/ · 
Bus a:~itration normally occurs for every Multibus access. 

~·;·~~ S~lect Intarr.::;t. Level (A to D wirewrapped, INTS/) 

Tr:is -:..;i::1.:r.:!? j;,;.-::?-r is used to selec: t."'le particular Multibus inter-rupt. line 
to t:g asserted ;.."hent::ve:- ti:e ~1i08006 generates an interrupt. A connection is 
w:.r:'"'rapp5!d bet:,.;aen W4'*-A ar.d or.e of the other pins as follow'S: 

~'!!.l:tibus i·J44 
I~.T7 I 9 
I::\76/ c 
!!j75/ 0 
~JT4/ £ 
I!iT3/ F 
DIT2/ H 
I~"Tl/ J 
INTO/ K 

II - 9 
.· 
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W45 Enable LED Driver (C:::.~ · :-·..;t.:::d hy a trace on ooard) 

Installed: The L.£D driver -...nich dr ivas the on-board LED is also connected to 
crive F2-28 line. 

Removed: Disconnect t..'1e on-board U:D drh1er from P2-28. 

Note: The controller is shipped v.i th a trace on the ooard connecting W45-AB. 
The trace has to be cut if P2-28 is to be used for other purp:>se in a specific 
environment. 

· W46~49 ·IEEE 796 High Order Address Lines (Connected by traces on board) 

These four straps connect t..'1e FtC-8006 to the four most significant IEEE 796 
address lines. 

w~7 ADH17/ P2-56 
;.;~6 ADR16i P2-55 

. ~.yi;9 ADRl.5/ P2-Sa 
w43 ADRl4/ P2-57 

~ote: The cont~oller has t..~ese four traces on board. ~ese traces have to be 
cut if these four pins are to oe used for o:her purpose. 

~so Enable LCX:K/ (Rer.ioved) 

I:istalled: The LCX:K/ signal ger.~rated by the C".)ntroller is connected to Pl-25. 

Rer:iove<i: Controller generats:l L::CK/ signal is discor.nac-:e-::: frcm Pl-25. 

No:e 1): This strap exists only on boards of revision le·;el C and up. 
2): The i'-lultibus SE=ecifications specify ~at "LCC."\/" cannot be assarte:d 

longer than 12 us on the Mul: ibt.;s. However, \,hen the contraller 
asserts "LOCK/" for Wir.=~1es~er direct transfer, ii:. stays ass~rted 
duri~; t.i,e v.hole bloc.'.( transfer. Her.ce it will violate t.'":e Multitus 
timing specif icatio.1 if this strap is installe:i ar;d Wi:-:c!iester 
dirsct transfer is req•.ies:cd. I~ fa t..:..ie u.ser' s rest=cnsibility to 
make. sure that the installation of WSO will not cause any problem in 
his system. 

'Ihe rerr.ainder cf the straps on the p: t::oard are· usec for s:-·.s rr.ar.u fac':·..;r i::g tes-:: 
and are not user Jptbns. The:,: must be strap~ed as follov.-s: 

Stra?s Installed: w20, wi:o ('.-:20 is connected by a trace en t:oard. ~o str a? 
has to te installed unless the tr~ce is cut) 

Straps Removed: Wl6, i-il7 

II - lu 
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D. DRIVE STRAPP!~ 

All the last (second) drives on the Jl,J2 or J3 cable should be terminated 
properly as recommended by the drive manufacturer. Tables II-5 and I!-6 
provide detailed information on option straps for each drive supported by the 
FWD8006. 

rr - 12 



Tatle rr-s. Flc?etodve Options 

s~:r.~A.l:!T SA400/SA4Stl/SA410/SA460': 

r"'.,,.. 7 JU:'iPERS ..,. ~· ..... 
"""' ...... - (\·· P.s-::.:;ve :1.X, i'S, SD Inst:~ll est~ SS, DO, RI, DA -..-.1.- ·1.:., .,. 
: :;. -~ \, -::;,_ ! Remove i•!X, MS, SD Ins~all cs21 SS, oo, RI, DA 

Hi::acs. ·.·li!l lo3d when coor is closed.. Dco: locks Wien drive is selected• 

..... ,, '······-~ ~~'.' ... ~· .: :::/.:·: 
.:_~~-; 

.. , ..... ,.. ~-=~-
'-' 'oJ .I:--;;:) 

?. :.:- ::r1e;; a, r:.:, 
~;::-:::\'!:. 3,, r-:-:..,. 

Ml, 
r~2, 

I:istal:.t. 't'T·· 
Ir.stall T7 v 

-2:::!::t~t~·1~~·:!':~· '"-··.' _::,_~- ',, ' -- ' ' _,,.,_,._ .. ·; 
::~;-. .,~·z· :~ z·~-3-ta-!'.,:;:~,:-_A:1-·X, __ ,t,C, H:, Ti,.T2, SO_Ci-~-:-r~,,~:C~e; 
:~.;:,::;. I r0s~~tt1}~, x, '=tc, t-!t., :-l f'l'2, a.oa,t'A :s%1 

Si-:JV..l.RT ~·~S~S~4'65;,• 

~;~:·/? JUMP::FS 
:~t . .'l~. 0;1 I.is tall t·:."1, ES, i'H...J, !>'.::3, SO, cS, r:S~; 
:;;.:;'~~~,_-~:~~~ I :-.st.a·::._ :··:A.,.ES,:::.: ,~:: 3, S·O, o_s-.., .CS2:,:· 

:~'.f ;. - ~\' 
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,... ... -
:"'(~ \".:.. 

--,i''·~ ,""\ -· . ·- .... 

-~··-,-LI:-~~ "':. 

c~r·;=: 

:.~~·113 0 
-o-,-:- , 
. . "- .. 

J..::'lPERS 
'.J!" i ve s.vi td1 SP.t to PJS i ': :o~: 1. 

Sclce!" jum~r on ba:::-:. of Sc:-:y drive ?:: board, 34 pin cor.r.ector pi~ 4 to 
to allow a write to the dr i va. ~in 10. This is requirad in or~~r 

::on-star.d.:!rd miniflot:?Y r~._: 1Jiremer.t. 

Drbe switc!: set :o po.si:ion 2. 

s-::cer jur..per on bac~ o: Sc-.-1y C::ive PC board, 34 pin connector pin 4 to 
~i~ 12. This is required in order to allow a write to ~~e drive. 

J!_i,-.;P!::RS 
F.::'7'.o·;e all j:.::::c:~rs 
:::-::::-.~ve al: j!.X'.c;-ers 

Ins:all MO,SI,S2,T?.,2S,CS1,Y,SR,.CC 
Ins tall r-:o ,SI ,52, ~' 25, DS2, 'i ,SR, cc 

r :"'. s :: a 11 A , ~·~ , x , Y , R , r , c -H r , s 2 , 2S , DS 1, 8 5 o , m., IT , rw I 
I r:.s :a 11 A, :'1, x, Y, R, I, c-r:: , s 2, 2s, cs 2, 8 so, Hr.., IT, r.-:: 

_;..,_ .. ,,: 
,,_:,: .s::.:a;:s a: lc::a:i::-. ~E' en :.:.-.e drive ar:::! shcJld be cut. Eithe: RS or 
::: j:..:.--:;?=re=. C71 SA851 crbi::s, eit.he:- FS o:- TS s~cdc t-e jL::'.".?ere::!. s· .. .s 

a:-.:: :s. ~J o~":er jl.l:".'.:;er.s are to !:2 i:'.".::;:a'."."~ntsd. 
.;:i ............ . 

:s: (~: :s: f:r a se~'.;;"\d crive) I H!:.., M4, n 

.::.; fol:o·.::.:-ig are installed wi~"'I a t:ace on t'.":e PC ooard. T:-.e jl.!."::L=~rs cc not r.a·..r: 
:J be :.~s:a:lee unles3 t:ie trace ~~s been c~t. 

52, FS, R, CC, 25, XC 

U?.: ·;:: .: .;.\PSRS 
'.):: ,JSG, SE:, R?a ,:L~~, i-:·:·, ?S, :=:·:, .2.3, I,~, 52, S-3, Z ,':;'P ,A, X, :·:O ,c, :x:, .''2 

::.uv:: cs2 ,JS~, s::, R.E'a, i-!' .. :~~, :r::·, ?S, R:·;, 2s, I, k,S.2, ~s, z , 111P ,A, X,MC ,r:, cc ,:·:2 

I • - ,~ - ..... 
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Ta!:l~~ II-6. Winchester Drive 0pticns 

SE'AGATE ST506 

JU:·~::?S 

Re~ove shunts 16-1, 13-4, 12-5, 11-6, 10-7. 
Re::iove shunts 16-1, 13-~, 12-5, 11-6, 9-8. 

Install 15-2, 9-8. 
Install 15-2, 10-7. 

SS~G.A.TE ST4CO SERIES 

R::'."'.-O'ie s:-i-.r:ts 16-l, 12-5, 11-6, 10-7. 
H~~· ... ·~ sh~"1:s !6-1, 12-5, 11-6,. 9-8·. 

Jt:.'·~?E?S 

I~s~:ll 
j ... -·.:a,, 
-··~ ---· 

C~II 015000 SERIES 

s!"lu,.~~ 1-2 • 
s•''"'"' ... . ........ -. 3-4. 

s':r!??i.:-4 differences •. 
'.·<it..": :.:le S7~S·J s;ries. 

Ir.st:.:l 15-2, 13-4, 9-8. 
In.s~all :5-2, 13-4, 10-7. 

series drives are fu!.ly 

II - 15 



30C08220 

.:-,e F.-.i:8006 is connected to :.·.e disk drives via fiva flat rib:Or. cables: the 50-pin 
(Jl) is for operation of up to t· . .;o dais/ chair.ed 8" flo~y disk drives; or.e 34-pin 
(J2) is for uCJ to t·NO 5-1/4" floppies; the other 34-pir, (J3) is for two 5-1/4" 
~·1inchest:.e:-s. Th~ last drive at tha end of these three ca:Jles has to be properly 
tenninated as recor.~er.ce~ by the drive ~ar.ufacturers. Note that the controller 
c3n:1ot su~~rt 8 11 a:-.~ 5-1/4" Coppi·~S sim'.Jltaneously. For each Winchester drive 
t~ere is a~ addi:iu~al 20-pin cable to carry the drive data ara control signals. 
The C3::>le for the first ·,·iinches:er (\·:O) is co:-:.ected to J4 a:il for the second (Wl) 
to JS. T'~e r.cximum len:Jth of ea=h cable is 15 feet inclu~ing cabling within t.ie 
M:Jlti!:.us en::los!..!re or drive enc leisures. The proper t:c ·· :-d edge connectors for the 
50-pin cables are Sc~tchflex ribbon ccnnectors p/n 3~-5--0001 or equivalent, p/n 
3~63-~001 or equivalent for the 34-pin cables, and p/n 3461-0001 or· equivalent for 
the 20-pin cables. 

The fol lov:ir.; tablas siiow t.~e pin assig:"l.T.ents ir. ea::h ca!:Jle. 

'!'ab!~ II-1. 8" FLS??'t DISK DR!'T:: 0..3L.:: (:O-PI~:, ,Jl) 

Lew Current 
-- not: used 
- not used 
True Ready 
Two Si=:-:! 
o:sk C:iarge. 
Side Selec~ 
-- r.ot used 
i·:o tor 0:1 
I~c~x 
ReaC·,1 
- not •...:.sed -­
Cri·1e S-:!.e::~ O 
Drive Select 1 

-- not usc:d 
-- not used 
Dire~tion 
Step 
·.-.ri.:e Data 
';;r i. te Gate 
Track 00 
~·irite Protect 
Rea:! D3ta 

no': 1Jsed 
-- net l:Sed 

i"",... ; • ·;:::. .... 
1...1 ..... " --

Flo?PY 
Flo~?Y 
Flo~?Y 
Fr::S~·~O 

F.-.~3CC6 

flo~?Y 
Floppy 
: ... ::3006 
c•i:..8006 

P..iD8006 
EWD8006 
P:iC8006 
F.~~3JC6 

F:op:;:t 
F.i.:.f??Y 
Eoppy 
Flo;.;9y 
Flc!J~l'· 

Pin 

2 
4 
5 
8 

10 
12 
14 
16 
ld 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
~~ 

46 
.;s 
50 

1·:oc.e: All odd ~ins are grow.need. 

II - 15 

S ; -.,a, F· •r.-t ;on 
~.....:. '- •'- ... 

Red•..;'=e:l i,.;r:te current 

Cr i'l:: is re.3cy to :-:and le cat.a 
Tl":e di3..;et':e !.oace: is two sided 
Dis~ c~=~e h3s be:n de:ected 
S~le::t c:--.; o: t.1e :::..;o sides of tl':e di~ke':':e 

7urn on t.~e :c rno:~r 
!:3egi.1 ~~ o: ::;-.ysic::!. c:.s;.;, track 
Drive is r;a~/ for a=::ess 
(sect::>::-} 
Enable first floP?Y for c~n':rol 
Ena~le s~~o~c flo?~Y for control 

Mov~ !'".ea.::s to.,•ard center i: true (lo·,.;) 
Pulsed for a si:igle cylin=c~ ste~ 
Serial write data to flc?~Y 
Enables write current 
R/W heacs at cut.err.est cyli~=er 
Car.not · .. rite on c;.irrer.t dri1..·e 
Serial ra:d cata f rorn flo?PY 
(Se::crat.ed ca:.a) 
(setJarate~ clock} 
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Table II-2. 5-1/~" FLCPP'i DISK DRIVE CABLE (34-PIN, J2) ------- -
Si~:-:al Name -
- not used -
-- r.ot used --
-- r.o t used -
Index 
Drive Select O 
Crive Select: l 
- not used -
~!otor On 
Direction 
Step 
~vri:a Da:a 
~·:r its Gate 
Track 00 
•·ir i f:e, Protect 
Read Data 
Si.:eSelect 
- not used 

Drive:-

Floppy 
f\•.fD8006 
F.l/08006 

Ft.'08006 
F~uaoo6 
E\-iD8006 
F\•,!J3006 
f' ... roaoo6 
FloP?Y 
Flop9y 
FloP?Y 
E' .... 1;8006 

Pi:i 

2 
4 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 

Signal Function 

Seginninq of physical disk track 
Enable first floppy for control 
Enable second floppy for control 

Turn on the ex: n:> tor 
Move heads toward center if true (low) 
Pulsed for sirqle cylinder step 
Serial write data to floppy 
E.~a~le write current , 
R/~ heads at.outermost cylinder 
Car.not write on current drive 
Serial read data from floppy 
Select one of the ~"'° sides of the disk.ett• 
(er ive status) 

E'~:: Sor:y 3-l/2" fl-:c:>?Y dis!< drive, a special scramble cable has to be 
::ia::!: to ro'..!te all sig~als from Jl to the appropC'iate pins on the drive. 

7c::=:e I !-3. 5-1/.;" WI~'CH!STSR DISK CR!VE CASU: (34-?!~, J3) 

Low Cur-rent 
Head', Select. 2. 
;·Jr i tee Gates 
Seei< Complete 
Track CO 
'l'fr.:.:e Fault 
Head Select 0 

Driver 

F ... rcaoo6 
E\'108006 
E\-/08006 

Pin 

2 
4 
6 

vJinchester a 
Wi:-ichest:r 10 
Winc!ieste:- 12 
fr.'CSOC6 14 

-- not usad - lo 
head Selec: l F:::a~co 18 
Ir.:!ex ~vinc~es:er 20 
~e:dy Wi~=heste: 22 
Step, · F.~naoo5 2.; 
Drive Se lee: O F\"t1J8006 25 
Cri ve Select l R·i'DS:J05 28 
-- not used -- 30 
-- not used - 3Z 
Ci:-ect ion E\·icacco 34 

Sional Function 

Reduced write current/Head Sel 3 
Most significant head select control 
Enable write current 
Signals the end of carriage mover.ent 
~1 heads at the outermost C/linder 
Drive r.~y cause Jr.proper writing on disk 
Le3st significant head select control 

Middle head select control 
B~inning of physical disk track 
Drive ready for access 
Pulsad for a single cylinder step 
Ena~le first Winchester for control 
Enable second Winchester for control 

Move heads toward center if true (low) 



:i:.ite: All ode pins ari: -_ _ndt:'.'.l. 

TABU: II-4. WIN:HES:"::~ DIFTER.El .. 'TIAL ~Ca.BL:: (20-P:~, J4/J5) 

Pir. No. Pin No. 

1 11 GlD 
2 GNO !2 ~·:O 

3 Hf.CAL/ 13 v.DATA 
4 GND i.; WOATA/ 
5 CAR.-JP/ 15 QlO 
6 GNO 16 GND 
7 17 RDATA 
8 G.JD 18 Rr>.TA/ 
9 B G'IO 

10 20 GNO 

rr - :a 



,,...,,... ....... - ........ ~ .............. :-.\......-

In c:.:.:.:. :::.::-, to t!le level of c:::-.':.:-~.1. ~:-::vi.~.::-J by t:.e vJrie!:y o: COf7"w7.arc.s ·.,..-:-:.:.:::, -::.::.; 
te .'..s.s..;2-:: to t.'":e f'•.'::8J:G, r.a:-./ ~- t:-:e.se ft..r·.::t.ioii.S may t:e furt.~er taibr=d to t.~,,, 
r.2~·=3 s: a ?=r:.:.::;.;:ar _ .s:~.-: C/ co:-.:rollir.; certair, ca~a trar.s:er ?=!"a.~eters. 
7hese co:i':.ro:s a~"" ir.;?:-2.--::.--.:2::: •;:.~ b.:. :s i:; t.':e :~cdifie:- byte ir. t.'"ie ICJP9. T:-:e 
def:.-:::.:icr-~s of ea::; a: t::2 ::::3 h t.:-.:s ty:e are re==eated t:elow. 

7 

6 

5 

3 
2 
l 
c 

e:-.::::: - ::: :) : : lS se: !=' \ \ • ,! 

i.s.::;: 21 S c:~ .. -.a~.ds. r·~·..is:. be 
set, a:-C ·,·,:: i:--. .s:a::~, ~- ~~2::i:e bits 6 or 5. 

E.-.:::J:es d:.re~: ~~·:~.:::-:~s:~!" c:.s~/.'":~::i.Xs ::ansfers rat.:1er 
t::=:"'. f·..:: :y ':>j.;: :-:: r~ ~~ .=:-.s:e:.s. 

;1r,..:~:,-~~ -'··---···--
Mus: te s~: to zero 
:·~..;s: :e se: ~zero 

-::".~,_,,_"--_~::. __ ::: _::_ .. ~-:--.-.··' :-:;.:_·_-_-:-_e,..._· _:- __ -:_=>-"•A ·~...-;-..; __ /--3,...;;~.-
- - - - - ...;.;i r-. . ,., - - - - . ""': ... ':::::' - - ... '"j 

,-,......--~;:i.~•ro,.., '-'-'•·:-·----·· ; P'"'~Q .... ,..., ·--···--- .. -::--

even 

c: \.,' -- -
-~ -..:> • I - I 

C·:..;:.--; . _ _,,,..:: ---·---- 2ut cits 6, 5, ar.d 2 

' 
::?.: =~=-:..~-e:: e:·~.::-=.-=:::.~ .. 

.,... ... _ ... -- .. ---

C3 
F--- '- . 
,.~-~:. ,""! -..:J-- .. 1-

:~:::-: ; - : .3 

I •.· . ., ~ ... . ·-- - .... .,., _..::::::: 

:. .5 -.::-- ....... .::.,..; .,_~ ____ ..... , 

~ ""'r"~7'"'· .::i,;;.t,~. 
~·~------" _, 

dis~ rev=--=:.=~ ~er sec::r. 
t.~e c::.s~ c. .. - :-.-2~:J::· ~-=-=·~:.:-es 

~.-:-.. ,,_ .. _,_, _ _:::--~:_:3 __ :·: _;: : :. '::: .: s - --,...,. .,., .. 
~. · ... : . . . 

1:-.:2:-:-.~- - ; 

--·-·--­·- .... - .. - . _:,. 

:"'.-:-""I-.._: .... ''-' - .... ..,., .....,, 

a~~ ........ ~ 
t'.-:= rl---

3~::;: i~~;-~~= ~:.:._ :e 
::. : ;: s >s ~ = se: ::: r wi: l 

a::e33ed a;a:~. Cn 
:e ::..;::ere:: :.-:::..:;::. 

,.. - . -
-· ... .:J 

· ..... :.:.. ::--. ,,.... ::::........ . ,....;:) .. --:.-- .. -
t!--.is 
t.'-.e 

rec::,ver:-1 re<~..:::.res :·,-') 
:,\:3:co te :.:-;::·_e:i-:.~·: 
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· II: • PROG~AMM!t~G THE NJD8006 

7:-. .:: f1:-:S006 controller presents an interface to the host computer driver pr03rarn 
;,..·:-.~::; is si~?le and straig:--.cforward. 'This interface is composed of a single I/O 
a=:::s3 ~he:e the r.cs: g~es to cont:ol t.1e overall execution of ccmmancs, a 
:~:i:it1· by \oihi::h the ccntrolle:: :\ldY gane:ate host interrupts, and a mechanism by 
.. ~:~..:~ r;he hes::. Sf:ecifi.es, via blocks cf cat.a stored in system memory, which disk 
o?-:3i:.ions to ~rfor::;. E.:ich of the thr'!!e ar!as are discussed in sections which 
fol:c~. Pre-=eedir.g tl":ese cisc~3sior.s, is a se:tior. describing in detail ~~e 
rr.Ec:-:a:iis;n used by t."ie E\·iC80G6 to generate Multibu.s memory addressas. 

A. :·1U:.TISUS AD::Rr:ss GENC:P .. l,,TICt-J 

rr:~ ::'dL:S006 is ca~ble of cperatirq in Mul':i!:Jus systems based on 16 bit, 20' ~· 
24 bit r..errory addressin; as a ccwponent of systatG ranging from low cost ;;.. 
C~$~ on 8 bit micrc?roces::;ors to high performance products with 16 or 32 °'"~ 
p:~:::ssors and con:aidr.; U? to 16 Megabytes of Multibus melt'Cry. 

?.~:£::!!ess of ac'::...!.al :-::1=;:.ory size or system addressing capability, the F'IID8006 
a:.·..;ays calc:.ilatss rr.er.ory ac:fresses i,..hich are 24 bits in length internally. This 
24 bit acdress is driven onto the Multibus address lines duri~ memory read or 
'"':i::e operations. In t!":.ose syste!!"s w'here 16 or 20 bit addressing is used, the most 
si~~::icant 4 ad~ress bits (Al.:Rl4*, Ar:Rl5*, A!:Rl6*, and AOR17*} may be disconnec:~ 
frc::t t:.e NultH;:.is P2 cor:.:=tor by cutting 4 t:aces on W46-49 (Section II-C). 
t::.cse syste:"'s using 16 bi.t add::essir.g, syste::i soft·...are will cause the EVJD8006 :;:j 
c:-.2.y gal":e::-at:e acc:::sses \~here t,.i..,e most signifi::ant address bits are zero and ~'iese 
:::.;:; :a ignored b/ oci':er :::Oa::-d3 on the Multibus. 

'!::: 2~ bi: a=cresses ge~eratee by ~"le Pi.':3006 are r.ot supplied by ~"ie host 
ci:-~:.ly, b1..l': :!!"~ c:::::s';r·..1ct:ed ty the control.hr fran pairs of addressing words. 
':':":e :r.s=!-:anis:n usad is a for~ of memory block i~=exinq called segmented addressing. 
S~:--::i:ed addr.:ssi~ is used to allow the s~cification of any Multibus address as 
a i:r•..:..":~ated representacion of the address of a block of merory, called a Segment, 
a:-r.: a relative acdress within that. block, called the Offset. Usir.g this scheme has 
r.c..:-.y a::vantages. First of all, it is icentical to. the memory addressing scheme 
•Js:d by the Intel i.APX86 (6085) ard iAPX88 (8088). Secondly, it allows t.1ie 
ad~:esses of ir.dividual bu::ers, variables, etc. in any one block of merrory to be 
t!"s::.ed as if they had 16 ~i: addresses even ci1ough the Muitibus system supports 
2~ cit ac~ressing. T.1is also means that data areas in several different blocks 
1;.,7'ii;::1 are all at tt.e sa:7.e relative locations to t.';e begiMin:J of their blocks may 
=e a==ressed by only cna~;:~g t.~e Seg>.~nt. 



;:. • • :e~or·1 a1dresses gene:•-···:-.: by the F.':::l8006 are pr:C:J~ed in the same wav 
re-iarc:ess of whether the c:: ~:essed r.;errory contains control inforr..ation, coi:T!"Cr.d 

:-a."'.".~:::s, user data, etc. In addition, t..~e initial acdress used by the 
..... ::trollar to ac::ess the hos: cc~unication block::;, ti:e wake-u;:i ad~(253, is 
co.7.:;:uted by treatin'1 the 16 bit value stra~::;ed on the ?;IB ('.'121...:,!36) as a segi'.1ent 
for an ac=ress with an Offset o: zero. 

s~~e:1ted addresses consist of the two 16 bit nur.lbers mentioned above, the Segrr~nt 
a::d the Offset. In all cases ~nere segrrented addresses are used O/ t..1e Fr-08006 
t.1:ese t-... ·o r.urnbers are stored in rr.e1i1ory in the sa:ne fonr.a.t (Figure III-1). 

7 6 5 4 3 2 l 0 7 6 5 4 3 2 l 0 

n+l Off set t-'S6 Offset I.SB n+O 

n+3 Segr.-.e:.t MS3 Segment LSB n+2 

7 6 5 4 3 2 l 0 7 6 5 4 3 2 l 0 

Fi~ure III-1. Segrr~nted Address Fo~~t 

.. o a:-r:ve at the 24 bit Multibi.ls address which corresponds to a partic•..llar 
se-;:".".e:-:.-:e::: address t!:e F.·:D80:J6 t3kes the 16 bit Segment a.-:d multiplies it by ei:.her 
16 or 256 (i.e. shifts it le.ft 4 or 8 bits) .:.-,: then adcs t.1:e Offset to t..11e result. 
r::.is ::.e S;;::-:ent is ~:-:e tr 1...:..-~cat~ base =~...= .... --:: :: a bloc'.< (seg:::ent} of merrory whic!1 
s:=r:s o:: a 16 or 256 tyte boi.;r.cary ar.a t.;e Cf fset is si::-:?lY an incex froo t.":at 
t.Gse a=cress. For exa7i?ie: 

Segment 
Of:set 

= 1234H 
= 5678H 

Segment * 16 
plus Off set 

= 12340H 
+ 5678H 

Multib..:s ac=ress = 17958H 

If t.'-.e Se-;:-::e:-.t is ~ul:..::.;.;:ied !:::y 16 (shifted 4 bits) a 20 bit address • . .;ill ge:ie=-.:::1 
re~·..:lt. :;;is mode is used • .. t-.enever the segr.:ented address is to be c::m 11erted in t!':e 
sa::-.e ..;,al as ir:".?le:..ei.ted in t.':e iS3C 215 controller, the L!.?X3G nicrcsirocessor et:. 
T.;e : ..... :a:::o will 1,;se t.':is mo:=:e for all address conversions fcll:-\·,i.1.; a ::r~r::."'.'.::;ee 
I,1: S:ar: cc;:ur.ar.d '~h:re t::-: Ca ~a ~·r: ::en to t.~e controller ~-cs O~!-:. 

r:r - 2 



II 

3000822:> 

IEEE '796, addressing capability of the EWD800IS, a 
: Start command is written to the controller with a data value of OJH. 

: converted after a Start of this type, the Segment value is multiplied 
· · :fted 8 bitsl before the Offset, is added. This allO'YS the specification 

· of addresses an~er.r in thd' 16 Megabyte range. 

f•rent conversio~ 'syste.~ al" apply to the first prograrr.med I/O Start 
:o~ir~ controller reset.. ·Thus: if the value wr i t~en is OlH, the hardware 
'i:ue, which is: treated as a Segr..ent, is shifted left four bi ts to arrive 

acdress.,~. On the other hand, if the I/O data written is OJH, the 
···is shiftec:f' 8' bits'. to· prceuc:ei,the wake-up address. E.g. a programmed 
·,of 0070a when set i~t,Q; the :~~cress straps on the controller board-is­

: l!l!an that:. the Wa)(.,;.;up Bladt~ls located at memory address 00700H- f!:a~ 
'911. to the controller's: l/G< address after a Reset/Clear sequence~ -But­
. ical strappi~ is c:oiwertedr ta a. value of 007000H for the address of 

·_sloc:k if therstart value. written is OJH • 

. tne Se<jmen't:ffs: stoc(d: as a'.' i-:· bit number, the Multibus address of Jthe 
· the bloc;~/ mus~ b• a· multf2t•· of 16 or 256. niat is; 234508 J.ls a 

0 bit address· for. .. the; statt='.o~; a block, 23456H is not beeau$• ':'\./', ~ 

"st' wh~ th•'.ae#dre•ls con~erted to the Segment, 2345H. 
· : ' . .~, .. :~. · .~~r :~:~k:~~-·~~~~i ·~··~j.;.,.;~:Y .f::·. ~~~~~~:.:·<! ·.~ ~1~~i~!~~5~,~. '.,, 

C:ular,· MultJbu&,,, C!Qd(ess maj ~ represented in a great many different 
·· .• ~ ·. 44444~: inaw~· ~4'·:·a:. Sag~ of 4440H and an Offset of 0044H or a 
.4000~ and~;, an Pf fa- oe 4444if~. · - -· -

~conversi~n;··'.·~~~~,'f~=~~;~;:ve rray be inter:nixed. 1'\us the f:rst 
. ued rray use'. 20:: bitfaddressirq. to specify the Wake-up address at ~i.y 
· uncary :1rt:· the, le)~ E Megah'l(3;• of aCdress space and then subsequent. 

disl<. . +10(. ma~~ use. 2.4;; bi,t; addressing to al low access any.me re in 
.. r ;_,'.-~>:~-:_~,0:.::, -- . '<( '.:;''.~:.>\-- .:~:\: _:, ~ .. -·. . ._,~.:\.•.·.-.. ~.~~-·~.~.·.·_:'._·.-~.:~.:.·.~.t .. ·~-·.·?···;.t.•_·_·i_.~.~: .•. '~·-~: -~-

" ;;.:;1:-;,,";.~~.\;.~~>. - ,;.""' 



-:.: ... s: c:i.t:-ol of t!'le _.. J-:: is heavi.:.y foc:.ised on t~e interface presenterl 
,._ - - r.:-...::ib·..!S ::ier:or:,.· t.:: .. d t:i:::~s, :::-. .: prograin!'."!ed I/O inter::.:::e tc t~e 

··""--,,.,.. ·~~ r·1~s ... i.,~_er1 k .. t· ...... "' ~;...,;- .. ,. .... rc:..~1,;;-~ for ov·,..:. 1 1 cor.t,.0 1 i:.1"",... .. l·"' .. -..... .__: ___ .. _.,.__ ~ ep_ - '-·•- '"•''•···-" -, •• - C .. -.- • • ... ._, ·•-1- '-'''.:>• 
7!-:e .:.::.::38~6 re~.::v;ic.; to a si:-.12.~ I/J aJ-irc::.;; which is seli:::::te:: !:::y hur~·~1ar.: str.;:1s 
..,.. t:-.e c~:itr~ll:r b::ar-:. T:: ~.3 a:=:r::i3 ~.3J l:e ei:her an a bi~ I/0 c.dd::-ess as us~d 
:.n o:.:er ."!=~lt:i::•_1.::; c~::-;.a:~:.:ile s~·star:'ls o~· ray be a full 16 bit address t~ be 
~:'.':':.;c::i::;le \:it.!"1 the la':e5t i·:i.:::i~s s::e..:i:icaticn. In eit~~r case, the E':it8006 
·•i2.l r..:spon~ o:-.ly to r1·0 '1irite o::..:r.::.ic::s t;; this address. i·ihenever such an I/O 
:-.::.:s is c:::c:e--:, t!';£ least sig:--.i::.cz:-.: ~·,;obits CJf the cata sent from tl:e host 
a:-: ~sa: :~ se::-:=: o;:e c! f-:J·~=- ~css ~o:s :-.. .:!"'C·.·:a:e fu.~ctions: 

. . -._ ...... , -~­
............... ..,J.~ 

r:: - 4 

Data 

OOH C~;r LnterrJ~t - .R:~~ve E\eset 
OlH S:art. ::J~ration - 'Jse 20 bit addressing 
C~H ~e~~= Cc~::-~::~r 

C.1H 5:.art ~:;.:ra":.i::-: - Us-: 2~ bit ad.::r:ssir.g 

--f"'.:::l 
l •. , .. - ce:ail o~ the next r~se. 



Ct.::.~ (OOH): 

srA.qr (OlH): 

RESE'r (02H): 

S"!'A.::r.' ( 0 3H) : 

An I/C ~4c!te o?=r3':ion with this data. value causes anyc 
Fer.ding hardware ir.ts:rrup: to be rerr.oved. 'Ihis is t:he1·· 
nor;nal proi:edure used by a host interrupt handler in;, 
res;:c:-.se to a controller interrupt. 'Ibis 1/0 Writ~:. 
oparaticn is also used to clear the controller's hardware::.·. 
rese: circuitry. Tnis must be done after aey proqrar.r..ed',,: 
I/u Reset, Multi~us INIT/ assertion, or powet-on reset' 
before the Fl'41:8<JO.:. will begin normal operation. 

An I/O Write to the F.·.'08006 with this data- is· treated ~jJ' 
dif!'erent ways. 'I::e flrst Start commam after:. tha(t 
controller has l:e~i.. reset is used to signal the facti· tha1i~1 
the controller s:-.o~:..d ;o t:> Multibus memory and collect~ th~ 
a".!dresses of ir.:portant me?tory based control tables.,:,; Tbf!i~:. 
o~ratior. returns no status information except. that:.. ~1i 
5JS'/ !la; is cle;=r!d. After this initial caM';."an · , 
f~rt.~.er Start c:::-~-aZ':ds. cause th~ controller to. feti::~ · 
I/O Paramet:r Sloe!< and to be<;in exec:utin;: th*· co_,';: 
s;:-eci fied. Refer to Section II!-e for· detail on;~, 
ar.d t:-.: IO?S cor.:ents. 

A:!cressir.; the ~ ... -.J8006 wit."t an I/O Write ot=er&t,itlh,~t~~,:; 
t.'1is data value will cause the controller to be 
resat irr .. 7.edi3tely. Cu::rent disk operatior.s:,' ~; 

ter:nina:ed, t:uff9r transfers in c:irogress will stoiiJ .... amt:~~~ 
s ta:.Js wil 1 be r~!'.;.:"~ce. 

:-:o7E: After t::e ha:::·..;ar~ reset is removed by a ctej~:i 
!=r::g:a~::-:sd · I/0 fw.~=~1cn, the cc?itroller will' .. »~ ex9QJ.t~L~: 
start-up diagncstics,, as s~-ecified by op~ion strapping a~.:i 
dd ·1e init:ializ.ation com.-:-a::cs will be required befor~ a~':''<i 
f•.lrtt~r disk accesses will l:-a perfomed. , "·· ,;::~ 

'-,~~:~;~:?':,: ,-·~::::· 

.:..n I/O ~Jrite to the Fv-4DSC::l6 with this data. is treated,;;~~ 
t.'1e sa~e way as if the data. had been OlR, wit.'1;; a. s~:fl:f-:A 
exceptio:1. If tr.e data; is Olli, Segment values• (inc:ot~ ,, 
the I/0 address straps) are r.ultipliec:t, by 16; befo:reict:.~. . 
Offset is added. If the data is OJH, Segment: values:rar­
multi~lied by 256 before the Offset is added• ' · · · ,, 



-... ----, .; .... ot.t.: • 

.... . 

r-.::> i!:'.': a~y otr.er high t=:--=:::~ . .=:nce dis.<. C:>:i~r:!l'.:r, t~e r.-::.:c~5 is cc~b~= :: 
:_:;:~ -:-: t.::e host to sig:1:.f i~.Jnt c:-.a:-.:;es i:i disk sy5te~ sta:•...!S !Jy -;e:-.e:-ati.-.3 
.-.:=:·:·...-.=:e ir.:erru~ts. 'This is done 'r:/ asse:ti::g one o: t."le 8 ;:ossible !·!1~l':.::·..:.:; 
::-.:err~;::. li.r.es, 1:~~;7/ 1:.:'2/. The parti=ular interru::it lir.e to be used is us~r 
=::-::::a=:~ by char.gir.:; a ·11i!"e wra?;e:::! j 1..:."71per on the controller toard. Once tl:e 
::-.:~::.;s;t is asse::te~, it is re:r".lved eitr.er by a Clear or Rese~ prcsra."'."me-: I/8 
:·,:.:.:: frc-:, the r:ost to t.~e cor.t:-cller. Tr.e i:iterrupt is a!.s:> cleared by p:Jwer-cn 
:-:.::-: o:- ~'! t::e as;;art.ion ~= t:-is 1·>J::i:1..;s I~:71' sig:--~:l. 

-:-':-.: ::: a:-e :~:-ee evar'.ts \"t.ic:-: '.-/i 11 ca~s~ t.'--:e F.·iC3006 to assert an interrupt: 

1. C~n2leticn of a cc~.--;:-.a:1d 

2. Cc~?letion of a see~ 
3. Flo~~y ~ejia cha~;e 

dl$"a:S')..ed''. . ~· 
l'O~a;, 

of 
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::-:a r-a in :o~r.-and and stat:.is ~th bet·,...een tr.ia FW'CSC06 controller and the host is a 
s:: c: tables stored in Muldbus memory. These tables are used to pass all the 
::::-.:.a.-C in!~r:!'ation r'Squir-:d for each disk access sJch as disk function, disk 
a:c::~s, bu;fer address, etc. as well as all stat:.is information returned by t.ie 
=~~~roller. Tc.a use of this rnschanisrn allows far rrore detail and flexibility in 
:.::~ inter!a:e bet~~en host ar.= contro:ler than approaches which rely on passing 
c:~~a~c ar~ stat:.is infor:-:iatio~ t.~rough ha:dwara registers with hardware protocols. 

-:;:e F:·.!:l8C06 uses four r.ter.-ory based tables for all ccr.rnunication between the host 
a~ tho! contrcll.:r. These four tat>les are: 

~"i·ua - viake-up Blc~k 

C""=- - C!":anr.el Control 9lock 

c:: - Ccntroiler !nvoca~ic~ Block 

:-:.~.=; :::Jr :::cc1'.s a:: cha.!.:-.c:d to;::..~er via address ,?Ointers contained in t.'ie blocks 
:.-:::::s~ .... ·;e:s. A :.:.:::-: b..:.oc.~ a:sso·.:iatse with rros:. controller operatic!"' . .s :-: :-., 
:·: .. ::.:.:..:s -;:;-::-.c:; c..:.:.:~: v.t.ere c:\:a is eit.:;er read to be put on the disk, · ... ·::-~:: 
:::;·~. ::-.e c:s·-;, c:: r '..:..5e~ t~ cor.::ol such fi.:.iC':i·::ms as disk formatting. This tif :..-: 
:.~;:-. :.s a:~ ::.:-.:~-=~ i:1':o t.~g ::::ab of c:21trol bbcks. 

T'l''I' - 7 



3C08t22J 

... .; ·..,~•:e--:.:;: Slack is the L .:-:3..: c~o:'.< in tr.~ en a in ar.d is used only to lir;'-: t.'"'.£ 
=~~t:~~:~r t~ the rest of the c~~i:i. It consists of 6 bytes (fi~~re III-2). T:-:e 
:.:r::::- b.-'tes ar-" ,... '""'"'., r~~air:;,...., (:our '"-'· .. ~s ,.....,..,.,.:n .. he se~- ... ~~,,,4 _ _ _ :;,;c. ._ reser.;e_. "'·- _; .. - ·-· . ., .. ~i -._ __,,._,._ '-' :: .. _ ••.• --.. 

a::::ress (Sec:io:1 LU-A) c: fr.~ next blo-:k in t."le chain, the CC3. The acdress of 
t~e ~·!..'~ is C.ef ir.ed ::y the sa;cle r.a:c:· ... ·are str2.c:-s C:i the control::r toard o:,.rhich define 
:.·.e ;:i:-03::i.·.,·,med :;c address i..:sed Ee: :lear, St::rt:, ar~d Res.:': prcgrar.rned I/O :·irit:e 
c~:a:-x:.s :r'J~ t~e ~ost. The val~e re~r~se~t~: in these stra?S (Section II-C) is 
~:.J~:i.,;::~?i ';;'f eit.:,e:- l~ or 2S5 (~:-::ion r~:-;..), i.e. shiftec.;; or S bit ::;::siti:::-:s 

:.-.-: :.::::, to get t.'-:e r.-;u~::i2..is a~jre~s of ti":e ·,·,:J3. Or. r.:c~nition oE tiie first 
j?ro~r:::T.!e<2 !/'J St~rt cc;r .. 'T'a:-.:: fr:;-: t.:-:e h:..s: a.::er a hardware reset of ar.y type the 
F(1'7:.GJ06 .:il 1 go to th is a::.::::ress, fe':::; tne 1·,UB, and intern.:!~ly save the CC3 
a:lc:-ess. Sbce i::-. .:.; ac~i.on is o:-.~y take:.1 cnce: after a reset, the W'J5 need not be 
~:ese:--.'e:-1. 

:1+l n+J 

r.+3 CC:3 Of f::iet r.+2 

nT5 ,..~::i. Seg:"'."'~r:: 
. 

'--- r.•"': 

:.:.:.:·..::-~ rr:-:. _....__ ___ _ 

.. ' ---
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2. cc= - Channel Con:rol Block 

T.~: next block in the control chain is the Channel Control Block, or cca. It is 6 
bi:es in length as sho:,..n in =-igure II!-3. The first byte is checked by the Fr'J08006 
for cori'~:ibili ':/ with the n.T.Et. iSBC 215. If it is not OlH processirq will cease 
with no status re;:o:t~. T'ne second byte is the BUSY flag. · It is used to inform 
the h~st whet.~er th: controller is b.Jsy (OFFH} or idle (OOH). This information is 
used in handsha~ing coil1i~nds and status between the host and the controller 
(Section I:I-~). n-te r~~aining four bytes of the cca contain the segmented address 
of t.~e f i:e:~ bvte in t.~e next table ir. the control chain, the era. 

I 
:;+: Bl!SY I OlH r.+0 <-. WUB points 

' here 
I I 

~3 I CI3+4 Offset n+2 

' I 
I I 

n~5 I CIS+4 Segment n+4 
I I 

Figwre IZI-3. Charj~el Control Slack 

T'ne ac:·~l 24 bi: address of the CCB is stored within the controller during· the 
pr·::>cessing;. of t.~e first prograr..med I/O Start comr.;and after a reset. Its location 
rr:us: not be changed be':'.•ieen ccmrra:-ds wi t."':out a controller reset and ini tiali:; ':: __ ~ 
sequence. 

TTT - Q 



, ,-.--
~. I,..-= Co~tro!lec Invcc:: 

•.. : ::-::~::er Invocation Bloc:-:, or G3, is the next bloc'.< ir. the control c:-tain. 
:: :s :: ::;:'=S lo:.g as sho· .. n in ci+;re r::-<t. 

n+l 

r,+J 

n+S 

r.-7 

r~:i . -' 

n+.:.: 

IC;:-er3tion S':3tL.:S 

Is ta t·...:s S-=:-a::;:--.~re 

I 
I 

: :::.?3 Of !~~t 

I ,::;3 Se.;::-.e:: t 
I 

n+O 

n+2 

n+.; <- CCB points 
here 

n+6 

n+S 

n+lG 



T. ~· ld- i·n the era have the followirq functions: ;.e 1.le ::a 

n+O reserved 

n+l Cr:=-eration Status: 

This byte contains the latest controller status and is 
interlocked by byte n+l below. The status contained in 
this byte is encod& on a bit b';{ bit basis. 'nle bits 
having the following meanirr;J: 

7 6 s 4 3 2 1 0 

E H -U- D N S 0 

E = Error Detected 
Ii = Hard Error 
U =Unit (2 bits} 
o = Ori ve Type··· .. ·· ·· 
N = New Ready Drive (Media charr:Je) 
5 • Seek Complete 
o = Operation Complete 

30008220 

"I':;e E bit is set \.\o'henever an error is detected. It remains set even if' ., 
retry is suc~essful. The H bit indicates hard error. It is set t 

is detecte-::i a::d no retry is allowed or if the retries are not succa~." 
ct~ar wor:!s, E=H=O means successful operation without any error. E.'-
r:-.ea:;s error cetected but recovered. E=l, H=l ir.eans error detected ...... t... 
L1::succe.::isful retries or without retry. E=O, H=l should never occur .. 

Note: If an c::e~ation Status byte is read in W'hic!'l E=H=l and 
~J=S=C=O t;;e controller is indicating that its internal 
stat:..:.s t:uffer has overflowed because of lack of host 
serv i.=a. Sorr.e st:atus bytes have l::e:en lost. 

n+2 reserve~ 

n+3 Status Semaphore - See Section III~ for details 

n+4 - reserved 
n+7 

n+8 - Segr.:ented address of IOPS 
n+ll 



1'- -""' ·-~.:. • -, . v 

;t~:~~·a:.~~~;. 

, ~>,0(~:; ~~¥:/~::· ':' ' --· _,,, 
~~'':\c~~~ . . . ·:~~}foe cor.irr.uni=~t!ori bet ..... e:n the P:.08006 ard tr.e host is the r.ext 
:::>!~c-~~ii::-t>ct:ie .. :Con;tielt: chCJir., t?:e I:'l~·.:t: I vu':pt..t Param.:ter Bloc~, er ICPB. Stored in 

.,...,;_: .. :..• ,..,,-·}::. · :~, ll·· t'"'o ·..,t:,... .:.,..· r"'"·•· 1l'red by tho con• .. llor- fr each ·f; ... ,.~ •. ·..., .. o-l>O'.r'.~s ... a_ . .__ i ... '"'~--1on '"'1"" .. - ..... o ____ o spec1 .c 
COr-:7.a;-,'.:,; S'~:})~: as: disk acc:ess, bJffer address, ar.d fun~tion to be performed. The 
rc;:=:.·is:.2.~;l::-jt'esrb le1"X3~h as is di:-;ra."n::-e.:l ir. figure III-5. A description of each 
of; t:.~rfLel~.s.:. :~l!o· ... -s tr.e fi~J::e. 

' '; ,»-;:;:(;, .• "., '-A."'.-._,,,, •,,, 

of foi..:r byti!:S' is neither read 
wr.i::e::i !::t tfrs ~'Ceoco controller 

Ac-:·...J~ 'rr:::.Sf:r Cc:.:.n: 
~¥'. C.::e ::::-.t.::-::l~~ a~ e:-~ o: c~rati.on) 

,, ,:t'\''' 

a. 0 v c c 0 0 c 0 0 F 
.:,! 

' . 
f'Jnct·:~r, 0 0 0 G 0 U::. it 

"' •" . 

. Do. ta· Buffet"'· of !'set 
·,. •t ;·. r«"; ,:""~,:'.'~~,'~':·:;<t~t t~·,·":;. 

n+O <- CIB 
p:>int:.s 
here 

n+2 

n+4 

n+6 

n+8 

n+lO 

n+:2 

r.-t-14 

r.~l S 

r.+18 

r.+20 

~22 

n+2~ 
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TI':e individual fields in t.~e FWD8006 IOPB are defined tela#. Note that fields 
filled with zeros in Figure III-5 arrl in the figures fer t.1e 1.;arious comr.iands are 
r~se:ved for future expar~ion and should always be set to zero by the r~s: driver 
t; ir.sure continued cor.:;iatibilty. Those fields filled · .. ;i t..."1 dashes are ignored by 
t.t.e co::-rr.ands shown and r..a.1 assu..-ne any value. 

A.:::e.~l Transfer Co!..:.nt: 

F: 

U . 
nl :: 

Tes~: 

Tnis four byte field s;:eci fies t ~ nUIT'.ber of bytes actually traf'.sfered in the 
p:~ce::;s of executinq the command. It is treated as a 32 bit positive ~f :"'.ar·1 

nt.t:"..ber. Byte 4 of t.~e ICPS contains the least significant bits o: 
ar.d byte 7 contains the most significant bits. For normal disk dac~ 
\o.hic!'l are completed without error the Actual Transfer Count will be equal to 
the Requested Transfer Count. 

This bit specifies the device type to be accessed. 

o - v:frc!':es te r disk 
1 - Floppy diskette 

(iSSC 215 equivalent) 
(iSBX 218 equivalent) 

A si:-;gle byte field which s::;-eci:ies the o:::-er3t!c.;; si.;ch as RE.l.C, . 
::::..:·:..:..7, etc. · .. ~:i::-. is to be per!orr::ed. Tr-.e vake i.:1 this byte ceter;..ir.es ho· .. 
sc~e ot~e: fie:es in t::e IC?6 are i~:erpreced. 

T:1is fi ::ld st=-eci:'ies wtlich of the disk drives of t!-.e typ~ s~cified in t."le F 
bit is to be accessed. Since at most two drives of eac~ ty9e are su~~rted, 
th9 nor'!T'~l values for this field are O or l. On co~:a~ds which set ~~is field 
to 2 or 3 the controller will return a DRIVE NOT READ'! error. 

111.is bj~e is o~ly used to specify the partic~lar diar~nosti= test to be 
exe=uted v.tien t. ..... e operation specified in the Funct en byte is the D:ag!"'.ostic 
Com::-.and (:\1;ic~ion = Of:t). for all other cor.~·:cm:s L s ~y:e rr.ust be zero. 



r~.':.s, ~'./te is' 'actually tre3t.ed by tha c-::introller as a field of 8 single bit 
c1:::r:.:. flags. The bi ts a:e ir.d:p-er.:;;;t of cne ar.other ar.d are assigned the 
fo l.lo',h ::g f~.::1=tions: 

a:. t :-..:."'.ct b:-. e::ab lee when bit is set (=l) 
~~~~- -~~~ ~ ~- -- -~ ~ 

7 Er.ables exte:-:.sions to iSBC 215 corr:.IT'ands 
6 Er:ables c!i :ect r-. ..1lti::::Js <-> Winchester disk transfers 
5 Enables · .. .:orj data trar.sfers within data b.Jffer 
4 Undef i~ed - M~st be set to zero 
3 u:-::ef ::-.:-: - ~!~st be set to zero 
2 Ca:..:s es f lo:::::iv read/....r i te to use deleted data AMs 
l In~:bits all error retries 
0 Su::;;!."esses co!'!'."'.".3r.d c~r:-.pletion intert".Jpt 

F~r i7"0:e detailed ex?lar.aticn of ~~e modifier byte, refer to 
S::: :o:i I!:-.:. 

,... . ~ : - ,,,,: ... ,,. . 
'-1--··--=-. 

__ ;_ 

•••• .;J · .. ;: ::: is :..;.s :·:: ':'.:' E:;:'=:: f·i t:-:: s :?.rt.in:; C'jlinder (track) number from which 
::s~: ·,.;!."i::, r.:::, er ::!.":-.a: 'n'i:.l begin. The r~:-.ge of valu:s acceptable 
t:-:.: 3 •.,~ :-j :.r.: ~=::~i:-::::-;: c:1 t:-:e drive type and c !.":. ve parameters specif i e-d 

i."'li.:ial:.:3::.c~, ::'.'."-:. ::-:e s::-:a~:est cylin=er nur.J...-..:: is always 0, which is 
c:·::.:-.c:: fti:::-::s~ f::::'.'. t::.; c:::c:e: of t::a t:i;ysica: disk. An illegal value:! 

t:::s ::.-:::::: ,::.:.: :.=:..:.3: :..-.~ ~===3 0:1 t::e s;.:e:i:ied drive to be retracted to 

Se-:~:r: 

t.:.:., - ..: • n -:a-• 

·.:-:-::.s !::/te is _.,,..._ :iK~ t.'ie Cyli:-:der wor= in its fu.nc:i.~n. It s~cifies tl':~ 
s:.::':i:-.; s-:=:c: r....:::-.-:e: for clis~ write or reaci o?erat.ic:-.s. 7:":.e range of leqal 
,,!:· .. ;,,;s is=::~-::-.. ~::::-.: ::1 drive tyt=e ar.d f-;j~at. (i.e. tr:e nl!.~.::;e:r cf sectors p!!" 
t::::-,~r. No~e· t:":.at the S::':allest S!:!Cto:' nt..:."'.".=.er is al'.1avs 1 br ::!.oi:;::w disks a;::! 
:::· ... ~·1s o- for- Y'li'h.c~ester dis!<s. 

::.: s:ar:i·:-::j 
~;~::: va:·.:-:s 

.::; :.:~:: a: 
a_ ... :;:::.: C ,. ,.. .; 

;i .... 

~ :-.~· ·O 'a~~ l. 

a:s::i ::.,..:::::: E-:e t:-:= Cyli:-:=e:- wore in its f•..:..i:ct:on. It specifies 
h-:.::.:: :-. ..:-~:: f-- .. c:.s:.; ·..write or read cpera::ons. 7he ra:-.ge of 

is C:e;-::·.:-::--:: on ~::. 0:: t]~e. Like cylinder r.t..:.~!:iers, head m.:."'.'l:;:s 
~;J:-:: ~:.:: ::,~ s.:.:~·~:a si~e:: flo~~y dis'.<et~:s t!"":e hc:d :-::...!:-!::.:is 
:!"::it ::r c:_::J :~ s:..--:;,_; fl::;:::=y dis:.;ei::es t.'-:e o:-:ly valL!es allc-.•a~ 



':'".:-.: . ~ .. ~ac~5ir' erese-iits ::1-.: pr :.:;r=..-."'.'-er \vi ti., a cc;:o:c:;reher.sive re?-rtoir~ oE ccM!l"a:-.Cs 
ces:.~.-:~c t':>: take full a-:·:::it!;e of t!:e ca;~biliti:s of t.ie dis:~ drives sup::o:ted. 
n-. .:sa: b~:.Jde r.o:. or.ly r..:. .::-a: r.::..:..c ar.c ~·1'RI'!'~ cor·;.~nes bJt also commands designed t-=> 
ta::cr th~c:disi<. sys:e::;' s ~.::~rai:.br. i:.o different applications and a complete set of 
di!"":l~ostie: <:apao:.li ties. 
T?-.e va:io:.tS· cor..m.a:-ds ar·.: invo~ed ":.'f bi tializing the previously described tables 
pr~;:.ar:y and then exec~!i:-.g a pro.:;rar.-:..-:?d I/0 Start to the controller. The memory 
.:iast.Z ta=:;:.l~s .:.~adirig up ::o t.'ie re;;; r.;ve been described in previous sections. The 
!o:::..-...ir.; see:.:ons ce:.a~: t.:1e IC?3 ar.i da:a buffer requirements for each of the 
co.t.:iands executed by the: f'.-i:J8CC6. 

T:;~, · Fc?:'t.ie:.ilar c::.-n..~._,.r.c ':o be exe=ut:.ec! is ceter:"line-;:J by t."':e F~lt\ct:.ion field in the 
I;j~S~ The 1 l6 pcss ibl: v~.: . ..;:s a:-.:: t:.!".: cor..::•ancs ass~ciated •·Ii=..,:, t.';ese values are: 

2 

6 ... 
I 

2 

I~J!7:,P..t IZ:: 
TR.~:SFER 57;..:-us 

R2:..:...: SECTC~ ID 
:{.:.,;:; CAT.; 
P.::.:..D TO EUFf::R A..~D V?.?:. ?"f. 
't.::\I7.:: C!-.TA 
~-:~.::: S:...::'F2R CA7A 

ra.s::-'1e: 
:-esa:·le:: 
r:sarved 
reserve= 
rese:: .. 1~: 
6:JFE'E.~ -
o rAG:~:sr r c 
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Data Suffer Address: 

This four byte field contains the segmented address of the data b.lffer. For 
normal read or write of:>erations this is the address of the Multibus memory 
buffer .... tiere the data is to be stored or fetched. For some commar.ds, this is 
the address of additional control information. 

Reql.!ested Trar.sfer Count: 

This four byte field is set by the hosf to specify the number of bytes which 
are to be transfered in the process of executing the corn:r.and. This field has 
the sa.":ie format as the Actt..:al Transfer Count and it is also treated as a 
32 bit positive binary number. 



7 6 5 4 ,.~.fl.,:;,: 4. 3 2 . . L .0, 
V\ -,_,,~ 

'': :-;·.; 

t;' 
"b2~:t" 

- . ·~ ~~~ 
~~k~ii::~.'(f' 'This bloc:Jt,~f'.'fQ\Jr byeoi1.,.~ttter ·read{.;·,,,;.8,··· 

~.f.i.f_ ... ,~ .. _'._;·1.'.~.: .. 1 .. r.:.:·.J.:-•.-.•. · .. • .. ·---nor wr i tt~~ by ~t~~·l>SQ(Jf,.controller " 
~ ··'.S~{.,.-

:r,....5,, f, 
' '>··.• f;·· 

;:~:~; (returned by 
'"f _,, 

~,.{2~--,-:., --------< .. ---.. !'--· ---·-r--· .. __ .......,._..... _______ ....,.,.. 

~~i'.-'.-----;-~·, ............ .....------~~""'" 
·r;;~~rf--,-----'-----
az;·;!.f o o o o 

~~4~~·---------------. \;" 1•1%1: ii,. 
'•b; fi f 

li~f ..... ' ________________________ _ 
:,'·:.::,:;,;·:~··,,·r::: 

!""-----------------~..-.-..,.._---------~ 

5 4 

Fig!.!re 

nt2 

n+4 

, ,,,, 

n+a~A 
'i::.·· ,. 

}',,' .--::~,::., ,, :-;··.-~ 

n+lS', 

n+i<V 



.. ~ : ... ~-:~:::z~ cor.r3-r.d i3 ;;~;t~ :o t=.~:-.z!~r ddvi! r~:Cltee ~r~ ... ~et~rs to the 
.. .::.::-.~-~,,:.:~;:;: :.~.: :: s.::,;t'. -::--. .:: d:-'i\·~ t~===3 :~ c~·:ir:d~r zero .to: s.ynct~:-c~iz~ positior~tr:g. 

::;-a ;..~: .::.:·: :~:: ~:"l:: ;~:-: s·..:::~ '=.:.b;s as t:-.-! r.•J.":'.!:.ar of cvlir.Jers.;· he:ids:, c·1tes ::er 
:::::; .. , :::: • 7:~~ i~:::: :;-:-,.$:~~:: tQ be passed to. ~~t controller is contain~ in. a:-: 
::-:':::"'.-::.:.. :: t:--.:; ::.:?~. r~-:is e:{~~r.zbr. i::: ei·gh: bytes ·tn length (Figure III-7) a:'rl 
:s !:: :~S.Hr: ~y ::.e ::?:~ :!"...:.f!e: :f!.s=-: a;.:: S!gr.:ent stored in the !OPS. 

J 
n~l To:al ~u~.ber of ~:tlinde~ · I n,..;o 

I 
i I 

::;:. 3 s.:.::es - f lC??Y I Heads - Winch I n+2 
I I 
I t 

n+S f Sjtes/~eCt;jf'. t.s3 l I n+4·· 
I I t . 
I I f 

r.;;.;7 E~=~=t·::; IOy:e3/Sli<:tor' -~. l n+6:'·. 
I I 

::::.,:z:- :.:::: i::::r:'.".?:.:.c:"'. =~~':..ai:'!ec i:\ t::: rcr:a e:·:':::'lsbn is .us¥- by the contr~lle: 
,._.. __ ,,..,.· :.:.:. . .s . .-;_" :- ;.:a:~·= .. :::~~~=-~.;s,, t;.: Ir:::.~·~."·-~ C:~;-ar.C sf:ol.!l: ::-e i:Ssl!~ for each 
-:::·,:.,,.. =-~-= s:r~.:;:!.~· ::l:t;~·;!:-.;, a.·f/ f.d ... -~~- .. ,Z, .ras:t ·--~--.::..~-ar cau3e~ by EX1v.·:~ c~., 
:· . .;::::.= .. : ~: ::; ,. o.! ~-· ~: ,;::::~.::-~!: !./O Rase-:. c:::::-.-:-.1'°.:i (Se=tion 1!!-S). Cor.ir..ands iSS\.laC 
.. -. · -:: ~·::~ -... ~!::-. :;;;·::= :"'.:.: :"!..;~ ir.:i:.ialized wi!l no~ te e:<e.~!.l:.a= ar.d a.'1 erro: will 

To:~:. 

- .... ,_. __ ... -.. · i_= ··-··' -~ ----· ., • ...... :. ~- ... ~s+i;~· .• ,'.-...~e•' ... f· · t"\.,.._n::.-,.·, ...... '/' :,..,.;- .. ., ava.i.1 a:...:...,.._. 
•· -- - ._,;::)~..- .__. .:::--:.-·-.~· '"-·- 'lwllJ·- .... -· ••.-H...- t. w ~ ... ,:_,...,._..._ .. \w ~J.-••-:.:·~~ w_ 

: :::;;~~ ~::.v.~. 2:: t::~ f.)r::?!r value of t.":is w~rd for the dif:crer:: 
.·.:.·.::::.::er<:!:!'."~ ~:.:·:;:-:.s :::.~;:~~':-:~, re:~: to ta=>les !-6 c?:1.:i t-7. 

... ~-= a" :::.:-'c:- .... . ~-::: ~>:·~. :S~;;;-·:·r:~= ~,. ~-:e con:~olle:r ha\·e 1i c;'lir.~ers, b:..:t : 
:. ·.;,' .:::;:;.~: c:-i·.·d ::-:;.y :-::i·:~ 35, ~J or 32 cylir.ders'. To pr:cvide !le:<ible ~c1a 
~>~~;~.!':.:---.:·-::.::~::.:~' ·.·::~~;-. c::: ·5' l/~" f::.:;;J'/ dri'Jt!S are U$~··· ~1.e,·contrOllt!r a1lo~ .. ;s 
:: ::.:~·:e:::: f':Jr::~:.:::·..: -, a .;g 7?.i: dri».:o to be re.ad by· a 96 TP! drive. r;;e 



process is C.$' follows-: The controller~ recognizes the 96 TPI drivei ~straps. 
'f\4-W7. If the total number of cylinder~ specified in this wo:~ is 35 or 40, 
the control let will issue double stepping. pulses for each cy unde-r.. If the 
toe.al number of cylinders specified: is any value .other than 35 or. 40, no 
double stepping will be provided.:: Also no·t:e that tte double steppf..ng is 
allowed only for read operation but not write operation because a diskette 
written by a 96 TPI drive may not create a stro09 enough signal wh9n reld'by a 
48 TPI drive. 

Heads - Winch: 

This byte specifies the nur.tber of read/write heads on a Winchester drive:~ The 
proper value for this byte for eacfl: of the. drives supported is also contained 
in Table I-6. vmen a floppy drive is specified, this byte is ignored~ · 

Sides - floppy: 

This byte s;::-:cifies whether the di$.l<ette to be used is single sid~::t.e the' 
byte is one, c: double sided if the byte is two. This 1s needed bec:at.lStrthe S 
1/4" floppy dr:. ves C..o. not generate · .. a. . "d~. uble sided~ signa~ and th•.•·.= ... · .... ~ .. ··t. r .. · .. o.~te~ ... · 
has no way cf knowing v.hether the1 diskette is single sided or. do~~s.ifed!ii 
wi t!".out this byte. The 8" floppy drives, however, do not need~ .. ~·t.S·. *• 
t:e~ause t.'1e "double sided" signal tells the controller directly ~---r l:.h~· 
ir.serted disk::':te is double sided or: single sided. This implies t:h.i~.~1,l,ther• 
is a media ct-:::nge aft;;r a 5 1/4" floppy drive is initialized, the ~troller· 
does not knc·~ i,.,nether the diskette is. changed from sing le to double: !fd·ep· or· 
vi.::e-versa u:-.2.;ss tt:e drive is re-.f.;nit:falized properly. This problem,; dou. notr 
exist for the 811 f :oppy drives. 

Sy~es/Sec:or LS~: 
S;tas/Se::tor MSa: 

TI;ese t· .... o by-:o:es for.:t a word specifying the nu.~ber- cf data cyt~s?··iro·a. disK 
sector. Th!s sector length mu$t !Tha.tch the format of the disk a.ndt must be> 
eit.':er 128, 255, 512, or 1024. 

If the drive specified is a flop~ti· tqls byte is• used to sr:ecify theri redordir.g:. 
censity and· data .encoding scheme.used .. on diskettes· in this driV.~t.:;. 
drive specified ·is0 a Winchester, th.if$.• b'jte is ig11ored. Possible:Vit.det =. 
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1 6 5 4 3 2 , 0 7 6 5 4 3 2 l 0 

I 
res~rved I n+O 

I 
This block of f~ur bytes is r.either re2d I 

r.or wTi::er1 '="! the ~-.'DSOC6 -:ontrolle: I n+2 

--~~~~~----~~~-~~----~~~--~~~~~' 
I 
I r.+4 

i__ A=~t..;a: Tran3:a: c . ..,:..;.;t ! 
f (ret'...:rr.'S":l by t::e co:'lt:"oE:~ at e:-~: cf cp:: :ation) I 
I I n+6 
I I 
I I l I 

I I - I n+8 
I I I 
I I I 

f ~.,c = I I I - I n+l 0 
I I I 

I 
C 0 0 0 0 0 0 0 Mc~~~~2: I ~ 

I ------! 

-------- I n+l~ 
I 

-------~------~~~~-----------~~~~~~~~~, 

--- I r-.•:6 

~---~~--~------------~--~~----~~~~~~~' 

·;,;·'.··.······. '~1·:1(~:: .. )·:f·>, ... · 
tt'~i'!~;~;,~; t 

Cata Bu.!''!er c::~-:: r:+~2 

'--~------~----~ 
7 . 6 5 4 3 2 l 0. 7 6 .) 4 J I 0 

Fi·="..;:-S r::I-8. I:?3 - T:-:r.sfer Stat•_;s C:::~~--:-2.--:·:2 --·-

- 21 



T"f.;:t.:·/ ::~-titl!'."':s~at!JS Cc:-.-3~-= is w.s.;:.! :~ r:ad the contents of the Ext.er.Ced Status 
CS.~!;.zsf z:cd·t:;e c::::roller's irii:t::-:al ::-:.:::-cry. It is normally usad to gain detailed 
i~!o:~illt~c::-: ;~.~~e::iir':1 ar. c?era':ic.-. e:ror 'ft~i=:1 was rec:icrted via the Err·::>r Detected 

· ~~t. i0o t;-:9" c;.-era:.ion St:at'.!S b:;."':e in :::e Cl'.9. Executing t.'iis co:r.7.and will cause t.'ie 
la:aS:: c:lt:':::::.s o! t::e b.,;ff.:r to toe reac to the data b.Jffer s~cified in t.l;e Data 
i,..;!!i:: o:;se: c!:-d Cat.?. 6·.,;!f;r S~:-.::-::. 7l:e cor.:e:-::s of t.'ie Exce~ded Sta':'.!S Buffer 
•:;J. >' t;;:d'.!C:t<;. e·.ir in~ t:-:e ex~:.:: io:i c: all cor. .. -:ands except Trar.sfer Status. 
r:~=:t:::-3', i! e:<':e:-:::~ :::-::: i;;!::::-::-.=:ic:-: is required, the Transfer Status COITIT'Gr.d 
·s.~c •. :.:.-.-··:-e. ~-·s:s:.;!C irr.~~i~ate:1 f.::. :~·,.,~~~ t.~=· errC::&'.J·us corr:.7ard execut.ion. 

~-~;: .. _; :-·.a_~!"--.:-t:~-t.r:~.-!-= c-::-.s::~::; ·~= 12 
:: ·~· ::: , .. , {'::t:·:: =\!:!~:t~: :!;:-!:,." .·-:=-~e· :I :.; 3 a ;-:.j l 1 

i:'.?::~·~2:·~ .. ~.-;"·~,::?·~:·;~.-~· 

:;i':0:5 i: e.; ... e:<te;-.sion bit (bit 7} is not set in 
::/:as c::-:.;:-.. ·i.:;e. The bytes cor:tain t.1ie followil"'.g 

::~.: c: :::::: :! ~.-.:s cs'::::::~ befor~ t::e requested 
t:.:.::s:-er c: ...... ~: was._ e·:.<r.·aus·ted .• 
. ::.:: :-:::'.".;: :::1 for:-:-.:t a t:ack as bc:'.1 an al :ernate 
a:-:~ a defe::ive tra:~ or a defe;:ive track 
z=-: ::-::ed to a t!"ack .,,~ich was nc: forwat:ed as an 

~-~=--=:-.::/- ~:--:~:'...!..:.i::s a .:::.~·. 
::..::·:·art:: (Se::::..""! ·;; 
~-:.~< 1.' C.:.~:.:-:4;:::~ er:-.:-~ {S.-e::io:'l ~l) 

!l=~?/ dis~:tte. 

- ... - - .:::...-•Q,4 
:"'L ~------

:ri·1~ not: _r:ac::·, no: c."J:--.ne-=te:i, o!'" ::c': ini:i~l:.z~d 
!:"':-.-'3-:l:: disk address" (cyl!.r.Cer, ha:.:, or sect:~) 
C:s::--e-:: ~::or not four:dc:; s?eci:.:.e: track 
!i,~/a:,:.:. c::;7.-.a;o.C. s::..a-:i c-ica~.:.'.Jn 
~.j :..~::::: ;'....!:se Cs:.~.=~:C_ cr-1 sels-:-:~.:: C:i·.:a 

- ;:~ '1 -

._ ----- { S' '=:-:ion V) 



2 

3-4 
5 
6 
7-8 

' -. -

:~~:e: 

7 
6 
s 
4 
3 

2-0 

reserved 
Cyl · · ~dress mismatch :..ncer a ... 
dri·,,-e fault 
reserved 
Cata field ECC/CRC error (!f error could not te 
recc'/ere::l, H bit is set in Operation Status in C!8) 
reserved 

Word co!"1taini:l3 desired cylinder 
Desired head 
Cesired sector 
v.'orc containing actual cylinder and flags 

Bi ts 7-~ of cyte 8 are flag bits as described below.; 
Bits 7-6 t::rovide code of the track type: 

0:3 Normal track 
013 Alt:err.ate track. 
lCS Cefective track. 
l lB Reserved 

Bi ts 5-4 define the sector sizes: 

OC3 
Ol3 
108 
i:.a 

129 bytes/sector 
255 bytes/sector 
512 byt~s/sa:et·o·r 

1024 bytes/sector 

P..c:~al head 
1-..::~~l sector 
~\_;.--:t::r of retries at:.::::-;:ted / req:.:i:ed 

C'etailed event cxe (A:;;:::e:-.dix A) 

Byte 12 is only returned if t.'":e extension bit {bit 7) is se: 
in the ~odifier in t.::2 ICP3 foc·tjle Trans.:-=r Status cor: .. 7ar.c. 



.-.-? 

,-

:-. ....---

-- . ; 

--. . -

-~.) 

:-. -2 3 

~. -.:.. ;, 

- 2..; 

7 6 5 ~ ...) 

a :::s1< Tra:::k . 

, 
... 0 7 

r-:~erved 

6 5 4 3 2 

7':1:s ::o.:.-< c: ::·~::- t::;t.es is r.ei.t.~~r re~d 

1.c:- ···•r.:. ::::. :: . t'.":: fh-:3CC6 c:i.troller 

.!.: :·2.... . - .::-. .s =-= =- COL.::".': 

1 0 

(re:...:::-..::.: ;:;':' ':.:-.: c::-.:::::er a: er.d of op:ration_) __ 

. -----·-

r, _, ,-
.... 

7 6 
.., 
...) 

.. .. 

- ?.::-·-2: ,:_:--~_::.~.-= ----

F 

u 

2 l 0 

n+O 
I 
I 

I 
I n+2 
l 
I 
I n+4 
I 
I 
I n+6 
I 
I 
I n+8 
I 
I 
I n+lO 
I 
I 
I n+l2 
I 
I 
I n+l4 
I 
I 
I n+:5 
I 
I 
I .... ...,; :i 

., ' - ..J 

I 
I 
I -·-!"\ 

Io - ~ 

I 
I 
I r~+22 

I 
I 
I n+2.; 
I 



30003~20 

~e For::-a~,,;·~eotnmil'ld is used to write the. sector header information onto a sirt; le 
track of the specified disk drive. These. sector ID· fields·;S~ment t..i,e track, 
allccatin;. space fc r e3ch of t."le data sector$-..· They also cont~1n information used 
in subseq1.1ent ~-rite or read op;rations to locate the correct s.ec:tor data area and 
to verify that the correct cylinder and head.~ye been reached and that the sector 
data area al.located rr.atc!"les the sectqr length.{. to. be written or read. In acdi ti.on 
to th' sector IO fieles, default cata fields ar• also written. 'Ibe len;th of these 
c!ata fields is the length sp.eci fied ir. c..:"' !;,ut' Initialize com.inand for this dr ~ 
This len;t:lt also controls sector s:;.ac irq .,:..-4 t.t.ie number of. sectors on the tracr-. 

·For further, details on the actual i,nformation recorded dµrinq the formatting 
process refer to Section IV. Information. required b'j the,~tr9ller in order to 

. forma::. t.."le track is r..assed b'/ t.he host in an extension to thaJ.OPS-~: The extension 
is six bye.es lorJ3 a;.d is addressed by the da:a; bJffer offset and segrr.ent words in 
t.~e IOP3. . Tt:ere are three versions cf· this: extension:· which: is shown in 
Fi;ure III-J;O· below: 

n+l 
I.· ··;"' I ... <.J·.; .. • 

User Pa.t:ern l I Tt~~Jt 'fype F ~; 
~ r . ---.....-------------, 

n+J User Pattern 3 1 Usef"·'Patte:-:-: 2 I n+2 
I ' ·' . t 

---------...-~------~l t 
r.+5 l::i::-:ter!.eave Fac~rl Use:: Patte:-:1 4 f n+4 

I I I 
-------------------~ 

Ti..,. three: ex~er.si:;; ':i?=S correspor:d to th!!c.,.;.•'efi?~.a types of· trie~ forr:-'.atti:-:s wh1~:-i 
it-..!y !:::e s;:e•$:ied';.fgr a Wincheste;r·. disk. Tt:eS-:;t ~tE! a no~al ~;~;.track, an assiq:ted 
alter~ate ' ack.; or a defective track.·.· The a~ign.rnent. of t:,rac~ tY"":A! is pac". · · 
nadia fl cc·1~:n·id in Sect:i.on I:t.~tI, and is Cll),n~r:~~l.ed ':::f ~e __ . 

<type c::>n .first byte of the<•:¢ension. This: •. ~~t~.;is assi;:-:ed c:.:1e 
~f::>l.:'=' ..... inc 

'ia: ·..:e 

r".1""'1•• 
\., -·-: 
.;c:-i 
8Cn 

Nor:"'!al.· £ata .. ~\; 
A.3s igned ~ie~i-nate 
Co:? f ec: ive' . 



3CJG32,2.S 

'7:-:e i..:Se: ?3ti:ern is a.:: _:':e ses~er.ce i,.,nic!"i is written into the sector data 
·ea.:; or. tr.: track. Fe: --:-:-i diskettes t~e first b:(:e (User Pattern 1) is 

· , -3 .. . - 2c,.. t. t F u· . • e;-:a:.~ t~ro•.!ghout tt:e 5;_ ~t, i.e. _i. 1..lr.e.::o, _,t"l l'-'.eS, e C. or nl:1C:-.ester 
t:a::<s ::.e whole sequence is :- ~~e;::-::2".:l; i.e. 32 tk€s for 128 8yte sectors, 6~ tii7€S 

f:: 256 :-_.·:.e sectors, et:-. T"-= ~ttern is i,.,Titte:1 to the W::-.::hester in ~e or::er 
i:. a;;~::s i~ t.::e ex':.e:-~:~~= Use: Pa':.te:n 1 is written firs:, User Patter~ 4 is 
·..,.ri.t:.e;; last. 
11.r.en :.:-.e tr::'.( 
~ ..... _ -
'"'J -=.:. '"·r i: :e~ 

• ~C:P,,.~ ~:,..,~ 
.,.,~. -.. - -· ·-

is t:.o ::e f::l:::-.atte-j as a Defective 'l'iincr:ester track the User Pattern 
are Llsej o:i su:::.se-::1..:e!"'.': ac:esses t'.J locate the assigned alternate 
ca ta is .,.,"!' i tter.. ~r. t.~ is case t.'ley are interpreted as shown ~le·..;. 

User Pa-:':e:-~. 1 Alternate Cylinder LS3 
u-Q,... .::.- . Pa :::er.i 2 A:.:~ :-:-.ate Cylir.der l'i.58 
U::er Pa:::rn 3 Al4:.er::~te Head 
User F.3::e:--:--: 4 Rese =-./eJ - r..~s ~ be OCH 

... :: i:-.:e::::z•;: f:::::.::- ·- uses tc c::::-::::: t.'":.e orC:e: in whic."1 the sectors appear on 
:::: ;-.:_.·s::~- t:-2.::,-:. ;._...,_ i:.:er:e::·;e E::c:or of 1 s::ecifies t.":at ~ctors are ':o be 
·.::~::-:.-. ::-. se~i..;e:-.:e :::-J-.:.-.: :::e ::-::.:.-:; •. e. i:-.::ex, sector 1, sector 2, etc. Ot.."'ler 
·.·:i:_:s :-:a.·1 ::e 1,.;se::i :::: ~:-.:::e.::s.:; t.:-:e C:~s-: r:::tat~::::-:al t:..-:-:e bet:Aeen sequential sectoq 
:-.--.:.:e:-.5 SJ :::.::: t:-.e :~::: :rc::i e:::-: sec:.:: r.c.y be ;:;roce3sed before the next sector. 

____ :r:;:~ c:c::3 :...:..-.:::: t:-.2 .:~s ... C:::-~·:e reaC:/·.;-ri:e r.e::C:. For exa::1ple, sir.c9 
·,·;::-.::-.::3::: c:.:.~: ~a-:: ~=--:~.~=-e~s a!'"e :-.:;=-~=::/ :.;.;::~=-~~ t~.ru t:--:a controller's on tca:d 
.:·_:.:e:, c:: :e:s: c:-:e .s2:::c: t:.:-.e s:-.::·~:c: te all::;·,,·ej (r:-cre in scme systems) te:·,;een 

-=--:-:.-.::::.:. se::::::r r.·~:-.::e:.s t:J a:::· .. : :::e bc;::e: c~.-:te:-,:....:: tc te passed t:e:· ... ·ee~ t:--.e 

: i""' • .::ex. -= - --=--... ._,, .,_ 

=~-=~: :- C :ce r fr cm ir.::ex 

l l 2 3 4 5 6 7 8 
2 l 5 2 6 3 7 ~ 8 ... 
3 4 7 2 s 8 3 6 
4 3 s 7 2 ~ 

,.. s ... 0 

- .25 



4. Read ~Il'• Read Next Sector ID. Eield 

7 6 5 . 4 3 2 l 0 1 6 s 4 3 2 i o· 

n+l 

n+3 

I · .•. 
I reserved l n+O'c· 
I l 
I This block of four bytes is neither read f 
I nor written by. the F'.oJOS006 .controller ·J: ~2 
I t 
I l' 

n+S I l n.J.,4~. 

n+7 

I Act'..!al Trq!"\Sfer Count :l 
!°(returned by the controller at end. of OFerationr--;'~ 
I . ··1 n+.~~ 

n+9 

I . ·· f 
I t 
I I I ~·:J~"' i.:fi: I I ... ,.E" 
: l•. l . I . · .. ··~ 

n+ll 

n+l3 j 0 0 0 0 0 0 0 0' t. Modifier ~1 ;iiAI 
n+lS I --- .t F'+.t4'. I ·~<I .9,., ..... :.\ 

I t .· :·t 
I -- I•· :J : .. tj'.f;&! 
I t :J ,. 
I J 

n+l7 

n+l9 I Data Suffe~ CE!set ·1" Jt'.ftl~ 
I ! 
I t 
I Datct. B~f f~r: Seg::-.ent I .h+2Q 
I · l .. '' ' 

n+2l 

I l 
n+23 I .. t rr+-2.2 

l -~------·------- ",·'t :- ;· ·.· ... ·). 
~25' . I :·;'! ·~·(ltl4 

7 6 5 4 l . 2 l 0 76!43210 

F . r-- ,, l.:1'.!:-e ...... -.:.~. 
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s. Read Data - Read Cisk Da::a Int: M-:mory 

7 6 5 4 3 2 l 0 7 6 5 4 3 2 l 0 

I I 
n+l I reserved I n+o 

I I 
I 'n":is b:cck of four bytes is neither read I 

n+3 I nor written by ~~:? Fffl:8006 controller f n+2 
I I 
I I 

n+S I I . ~4 
I Act:.:al Transfer Count r 
lcret'.lr::ed ty the co~troller at end of operationr-1 

n+7 I I n+6 
I I ·' 
I I l, · · 

n+9 I I F I 
I I I 
I I l 

n+ll I Fur.c = 4 I u. I 
I I r I I: . ;,}.:;;;;·? 

n+l3 I O o 0 0 O 0 0 0 Modifier I~·· n+~ij: 
I .. , . ::.';:::. 
I I ·2: 

n+l5 I Cylinder I t.~s 
I l. 
I I 

n+l 7 I Sec'::)?:" Head I n+l6 
I I 
I I 

n+l9 I Data Buf!er C~!set I n+la 
~~~~~~~~~~~~~~~~~~~~~~' 

I 
n+2l. i Data Buffer Segr..e:r-: · I n+20 

I I 
I I 

n+23 I f n+22 
I Requested Transfer Count l · ,- -, ... 

n+25 I I n+Z4 
I I 

7 6 5 4 3 2 l·O 7 6 5 4 3 2 1 0 
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·, 

R~..'.) CATA --
Th~ Raa= Cata COf"'mand is, with ·,·:rite Data, one of t.~e t: ... ·o rost often L:.Sed c:mr.·.a:ids. 
!ts fi..:n=ticn is to trar.sfer data f:::-om a disk drive in:O a Multi!:os mell'Ory buffer. 
The r:?3 fie:es F a:-d u S?ecify t.l;e drive to be accessed ar.d the Cylinder, Head, 
and Sect~r fiel~3 ce:er~ir.e t.~e startir.g location on t.,at disk. Data is 
tn:-.sfa:-ed, start.ir.g fr cm t!":e f i :-st byte of that sector, into Multibus memor1 
starti:::; at the byte acdras.se:=''by t!"4~ ca:a Suffer Offset and S::gment. Subseqyent 
bz"tes are tra:".Sferec to seqi..:ent.ial ~ytes in rr.-e:t'X)ry until t.::a nl!:nber of bytes 
tr~~s!ered is eq~al to t::= Reqt.4es:~ Transfer Count field in the ICPS or t.:.'"ltil an 
erro: c=curs. At this poi~: t.1e A=:~l Trai5fer Count field in t.~e ICPB is up:jated 
wit.~ the m~.-:-!:er of b'./~:s ==~~:::.y ·.•dtten to the rneroory buffer and statl!S is 
retl..ir~!'d. If buffered t:-a;.s:-:rs l":3ve been selected (cefir.ed by Wll, Wl2 a:"".d tl:e 
~~c!fi9r by::e), each secto: is read frcm the disk into t.1e controller's on board 
b;.;!'.f~: a:.:::i ci':en trar.s:er-:-:! to :·!·.i:tL::,..:s rr/~::,or/. 

I! :.":; ?.squeste= T~a:".sf::- Co·.:.~t:. r.as not b:e:1 exhausted by the time the last sector 
on a t:a::.t r.as !:.ae:n t:ar..s:ereC., t..~e f',·::8~85 will auto:-:-.atically continue the readir-~ 
of c:::. ':3 fr-:::: t.~a f i!'st se-::tor on the ~ext track of the cylindar by switching heac 
s:le-:': !on in s~1.:e:--,:e. :.~ a::::=: t icn, if t:.":e count has r.ot been exhausted by the 
ti:-;! , t..':.-: last se·:::: c:1 :::e last t~ac.< of t::e cylir.cer has been transfered, the 1 

::·::-:::·c ~.,·~l~ aui:o:.:3t:i:.:: ly s.:e~ t..~: Cr:ive to t.~9 next seq~ntial cylinder arid begi~ 1 

rea::.:-~ ac t:e:".! O a:-:: t:-.-: :ir3t s:c:or. !! t:°;.: Rec:.;esta<l Trar.sfer Count does not, 
:;,~-,::\. !!It,--. i·--01'-·".:., i-'\•i-:.....:..,,,. """'t: e.=.--""..-- t:...::. 1,.- .. Se,..:o .. C""""' .. a1·n1·_,, ~rt of .. 1he .Jat~: •. ~.r.o---1 .... '·'---:t•-·- .. ~ .... -- ..., _ ____ _,,;::,, ··-· .,.;: .. _._ .. _.,... "~ c-- ............ 
... ;_:.: te rea:: i:-:::o t::e c:-i !:care t:w:fer in full, bl.!t onl:_,· -::"\ough data will be rr:ov~ 

;) ::-.: ~h.!l:i!::.is tu!.:er to e:<."-:a:..:st. t.'":e coi..:.nt. 

!:ii :s b 
~es.: 

t."-"le I~P3 

are :.~s:::.: 

fi.e:c in 
in t!":e table 

be s-:: t~ tailor 
arc cesc r i!::ed 

t.:... . .: Rea:! Ca ':a 
i:1 ce::il b 

7 E.-.ables extensions to isac 215 c::::L'.".-:-.::-.:s. Mus~ !::.: 

6 

5 

4 
3 
2 
l. 
0 

set to enable bi ts 6 '.:r 5. 
* E~ables direct Wincte3t.er ci.s~ to Y.~l t. i=::.is trar.s:ers 

rat.":.:r than fully buf:ered tra~s:~rs. 
Enables word ea ta tra:..sfer wit.hi~ cai:3 !:offer ever. 

if WlO is re:r.oved st:ecifyi:-:; t::.{t.e transf:rs. 
Unce: ::-.e-:=: - Mus.t be set to zero 
Unce::.:--.ed - Mu.st be set to zero 
Caus'=.5 f:Q::?Y read to use =.elet-=-:! c.::a ;.:,~s 

:.-.:~~:it.5 all ecror re~ries 
i ... -~.,,. ... , __ ··--·--:--

* ::o:~ tha.: alt::o~~:'"': ~::e c=~=-~=:ler can c~ di!"ec: ~i!..~:-:-.=s:.:r to ~u::.:=·..:s ::3:3 
~fl/l'.::t-•:.:a,,. .:......_, ,""_·.: ....... t-._:..::t •.• .~ .. :._ ·c:::. ,.::~,:l o··.:rr;".". m"'y cc-,, .. ;: ... :....= 1-.~ul,_;;...l!S ,.::i-!: -:..,..?,.... 
'-----~--- .... J 4-.J\..l"ltJ.•~ ...... ...- l. _______ , """"--- .. _ ........ llll;i .......... -- -·- •• __ .... ---- ::"--· 

lS =~-·::. ·.,_·::. = e, or i.: t::e ,~·!....!:-: i ~ ..:s s ~=rt: ir:<:J a==·ress is c:Cd ( :.=:: !-1u l: :.:t..:s ~:-: :: ·::: 
reqc;i:::-~3 that a sir:gla bj':e tra:-:3:er t-: f::lc· ... ·ad by a stri::g of .,.,.ord :rar.3Eer3 :.: 
t~e ca:a pat:h is w~r: ·,.;i::!: =·~t t::e st.3r:i~ address is. cdd) or if the :·t;:ti!:'..:s 
::er.:or·; is a d:.;al PJr': ::-=::-r-:-1 ..,;--,:.::: !;~s to be shared by so~ other no:-.-:'::..::::::._s 
rras.t-:rs like r:-erory on _ :::.,; :::3r::: =ecause t..":e cor.tro!.ler can only loci< t."-.e • 
Ml,;!.:i=•.;s arbitr3tion !: 1.lt : -.J c::--.:rol over t.i,e dual t=crt ar=itration ;.,t:i;::: d:2.:; 
no~ reside on Multib!.ls. 

r:r - 30 
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6. Read Buffer - Read Disk Data Into Controller 

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 

I I 
n+l f reserved I n+O 

I I 
I 'Ibis block of four bytes is neither read I 

n+3 I nor written by the FWDS006 controller I n+2 
I I 
I I 

n+S I I n+4 
I Actual Transfer Count I 
t--crei:urned by the controller at erd of operation)! 

n+7 I I n+6 
I I 
I I 

n+9 I F I n+8 
I I 
I I 

n·t-ll I Fune = 5 U I 
I I 
I I 

n+lJ I O O O O 0 0 0 O Modifier I n+l2 
I I 
I I 

r.+15 I Cylinder I n+l4 
I l 
I I 

n+l7 I Sect.or H:ad I n+l6 
I I 
I I 

n+l3 I ------------ l rr-6-lS 
I I 

I 
n+21 ! ------- I n+20 

I ! 
I I 

n+23 I I n+22 
I Requested Transfer Count I 
,- I 

n+25 I I n+24 
I I 

7 6 5 ~ 3 2 1 0 7 6 5 4 3 2 l 0 

fi::ur~ !E-l.~. IOia - Read to Buf:er ar.d Ver::v Coi'.".!'.".:::'.:i 

III.• 31 



~= ?::-a·-= -·" a..:::ar ar.:! \'::·: :/ ::.:::-.. ~ar-.: j.S i.C::!"'lti~a: t~ th.: Rsad cat.a c:.~~7and exce~~ 
:.~.:::- :1·~ d!:S< is :.ra:-.s:o:::-::: ~=· t..'--' :.:_:~:xs :u::a::-. Typicall1· tt.is c 1.:.::-:::and is used 
l"Q •·.:.,.:.:" .... .:i ... ,...~ .... ~-~: .. =0·-'"~r~ c.., a ,..._·:.sk rna·J !:)e ..-~::::3 w.i1-_.·..,. pr.o~er ECC/:~ c\.,,ci_cks o~ - -~·-•.· ~·-.• ----~-·• ----·..J - L• r r- -
':o .::.::. :.~~- c~."::::l.:.;r's o.-, :Var:: ::..:: :-:r fo: ac-:c~s :.y si.;bs~uer:t co'.7'..-:-a:-.::s such as 
~;:i:.a :: :!ft--: ca ta oc a~::er I/S. If ~.a Re~·.!;:t::! ~ra.:-sfer Cou.."i: specified in th: ...... ~-; .- .. r::· 

. --­-·. --

• • : .• 'T ,,, __ - ._, ·- - -
~: -·...: ..... ·- ~-~ =~~-~ ~·-~ ~ -~,-:&1·~~ s ~ -· 1 

~·- -:·~- ----o~ ~~~-~~ ~~, e~ue~._13~ 
. :.1 e~=.:-. sac::or c·.,rerlay1.ng the er.a 4us: 

. .;:;: Co:.:..'it. is r.ot a r.:t.!ltiple of the m:.~.be: 
:r- rct.!!".::e j uf); i.e. , f..tll sec; to rs are al way5 

:!::::·.i:.i· c:: . .:~:::::-.j !:?: ?~:::.~::e:s r~uirs-::i 
=~~.:;:.~:,.:~.t. !!! ~.:~-:~ =·~.:~.:::;: ;-:;::! Sa:a c:-~.-;3:":d. 

t:-. ---· :.;.s: of ~~is ccr.i.7anc refe~ t~ 



30008220 

i. · ... ri~e ::>ae.a - Wcite herror/ C.3ta onto Cisk 

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 

I I 
n+l I reserved I n+O 

I I 
I This block of four bytes is neither read I 

n+3 I nor written by t.~·:.: ~ "J8006 controller I n+2 
I I 
I I 

n+S I I n+4 
I >.ctual Transfer Count I 
I --creturned by the controller at end of operation) I 

n+7 I I n+6 
I I 
I I 

n+9 I F l n+B 
I I 
I I 

n+ll I Fune = 6 u I n+1" 
I I 
I I 

n+l3 I 0 0 0 0 0 0 0 0 Modifier I r.+12 
I I 
I I 

•. n+lS I Cylinder I n+l4 
I I 
I I 

n+l7 l Sect~r Head I n+16 
I I 
I I 

n+.!.3 I Data Buffer Cf f se-: I n+l8 
I I 
I l 

r.+21 I Data Buffer Seg~ent I n+20 
I I 
I I 

n+23 I I n+22 
I Requested Trans:er Count I ,- I 

n+25 I I n+24 
I I 

7 6 5 4 3 2 l 0 7 6 5 4 3 2 l 0 

Fi:~:e r::-15. I CPB - ~o.fr i te Data Cor:-.":"a r.d 
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it.'RITS CATA 

T.-.e ',·;:-::.:e :.:ta cciii.'Mnd is, with R:;.: ca:a, o::.e of t:.; t-.~'O r.os: o:te:i used cor..hl:!nds. 
Its f:..:r:::io:i lS ~o :r;?,,s:.:r a:a fror:i a t·i:.iltib.;.s merr.ory euffer to a disk dri'le. 
The ~C.?8 fielcs F a:-.,: u ';::~:-: y the d:~ve to be access2d a::d the Cylindar, Head, 
a:-.c S::::cr fiel::ls ce:2r~::.e tt-.e st3rtir,.-; location on t.'iat disk. Data is 
trc::-~:;red, st::r:::.:-.g froo t..' ... ,e :::st byte of the f'!:.iltibus t:uffer addressed by the 
i:ata a.::a:- S-=s::-.e0.: <Jr_j :)ffse: to t:-:::: s:artirq disk sector. Subsequent bytes are 
t:a:-~::::C frc.7. s~:..::r::::.a2. bi:es ir, ~--:e tuffe: l!.."'1.til t.~e nu.:7".ber of t:ytes trar.sf.:red 
lS e.;.::..::::: to t.":e Req~es:ed ':':a;;sfe: Co..:.~,t field in the !OP3 or until an error 
oc:J:s. i-.': th.'..s ro:.;: t."".e ;..:::..:al 7::-;r..sfe:- Cour1t field in the ICPS is updated with 
~.e :"' . ...:.."'.'.:~: of t::/:es a:':..:.=::·:' :-e:v.1 f::.'71 t..."".e r~ultibus, ar:d status is returr.ed. If 
:::..:::ere-.: t:.:.-.:f-:r~ :--:·;2 2€:-. se:e::ed (cefi:1ed by Wll, Yil2 and the rrodifier byte), 
e;::. s2:::r f.l~: c;: c"-~ ;- t::=r.sf;:e-:! fron the f".ultibus buffer into the 
c:.:-.::::::e:'s :::-. .:~.:;:::: ::...:::2: f:::o':, a:-.d :...'-:e:1 t:..::is Gata is written onto t.'ie disk. 

r: :..-: !=.e~..:es:?':'. ':'ra:-..:;:.::: Co·..:.-.: r.=s r.c: =eer. ex."1aus:ed !:y the tir.:e the last sector 
o-.: ::;;:.<:-:.as :e~:-. t:.::-.::2:2:, :.-.:: :'.·:::::::.s ·,.;.:.:1 a~:or..atical:y continue the writing 
-- :;::; :::; :...'-.: :~::-.:;: .sc::::::: ::-. ::-.-: .-.:::.<: tra:.~ o: the cylir.cer by switching h·ead 
se~.::::::;-, i:: s~..:~:"'.:2. ::"'. as:: ::.:r., : : t..'":a cou."'.t has not been exhausted by the 
t:.~.a t:-.e :as: s:·:::: ::-. ::-.e :as: ::.::--.-: ::f t..~e cylinder has been transfered, the 
:".--::~:: .. .-;,::a~:::-:-~:~::.=::':' see·: ::-.e c::·::: t.o t'.:e next saquentia.!. cylinder and begin 
-..;:~:~.-x:: a::::~:: G a:-. .:i :...-.::: ::::::;: se::::-. If t.'.:: ~.:quested Transfer Count does net 
3?-=~=:· a:i ::::~=-=- ~-..:~::.::: ::: s.::::'.):s, t:-.e last sector wTitten will contain t:.e 
, ... ___ -:=:i~-:- 1 ___ ... ,..,.r"'- ,...;::i-~ --...: .. ;...Q ~=-"'---Q t: t)... s t . .,, \... ~1·11ed "l ... h zar -

, a.;:,_ ;;---:;- __ ;::_ ::l':::--..1 ;::> ----' ~ ...... -··- ~--== .. -- 0- •• e ;::; or···~-- ... e .... ... '-' - a::.. 

c-~ ·~ ....... .. --='- ... ~-
,..---.:.-­,_._,. -· ·-. 
5::::.:~. :::-:. 

* s~.-.:: 

r:: - J.; 

-... ,, c ... -

::. i -

s 

4 
3 
2 , 
.... 
0 

::~a~les extensions to i~: 215 c:~:an:s. 
set to e~able o::s 6 er 5. 

in c::a :.1 i:1 

Mus: te 

* :::-.::=:es c::-ect MultiCt.!S to :,..·::-.::::-.ester c:.sl< t:a:-.s::rs 
rat~e:- t~an f~lly t~::er~j tra:"'.sfers. 

C:::'La~:es · ... 'O:d Gata tra:-.sf-:r wi:..i,.:.:i ::a:a t:uffer e'.'e!"'. 
if t,-110 is re~.oved s~ifyir19 b·,,,-:e t:-ans.:ers. 

Ur.::::e:i.noc - r-:~st te set to zero 
U:;::::e.:~:-.e-: - ~-.:st be set to zero 
Ca..:s.::3 :::;.:~y -... ·rite to use ce:e:e-:::: cat3 .~· . .'·'..s 
:~~::~:s a!l error retries 
=-~~~~33e5 c:~~a~~ cor.?l::ion i~~err~~: 

. . . 
:--2:-.:io:~::-:: in Fea~ c.a:a C::.7.-a:"',:: a;:::'/ :c 
.: a:-:' a: t...,::se t~:ee c:::-.::::::::-:.s e:<:st, 

res:r:::::~s ~s ::-:se 
a ::a :a 



.. 
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8. Write Buffer - Write Controller Data onto Disk 

7 6 5 4 3 2 l 0 7 6 5 4 3 2 l 0 

I I 
n+l I rese:-ved I n+O 

I I 
I This block of four bytes is neither read I 

n+3 I nor written by t.'ie f'ro.'08006 controller I n+2 
I I 
I I 

n+S I I n+4 
I Actual Tra.,sfer Count I 
I (retu.rne-::1 by t.~e controller at end of operation) I 

n+7 I I n+6 
I I 
I I 

n+9 I F I n+8 
I I 
I I 

n+ll I Fune= 7 u I n+lO 
I I 
I I 

n+l3 I 0 0 0 0 0 0 0 0 Modifier I n+l2 
I I 
I I 

n+lS I Cylinder I n+l4 
I I 
I I 

n+l7 I Se·::::~ Head I n+l6 
I I 
I I 

n+l9 I I n+l8 
I I 
I I 

n+21 I ---- I r.+20 
I I 
I I 

n+23 I I n+22 
I - Requested Transfer Count I 
I I 

n+25 I I .... -
4•. -

I I 

7 6 5 4 3 2 l 0 7 6 5 4 3 2 1 0 

Fioure r::-:6. I:::?3 - ~·.'ri :e Buf :er Data Cc:'.".r.and ---

...... 
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... ~ .!.. • :. 

7he ·f'j'."i:; 3·..?ffa: Data c::'.'iirar.::l i3 ~::::--.:~:al t: ~r.e ;:rite Data c::.".'ra::d ex:e:?t ea~ "":'.J 

dc.ta :..£ t:'3:".s:.;>:e: f:r:r·, t:-.'= t·:._;::.::::1..:.s c·.;:.::-r. Ty~i:ally t.1is cof'.7.".and is u.sec t:i 
·.•ri:~ t!":e sa::-.; .:a:.:i p.-:.:.:e:-.1 ::: r·..?lti.f)le .:e-:tors on a dis<. If the Reqt..:ested 
Tra~5:ar Co~•t S?C2LE~a: i~ u~-= r:~~ i5 rore t:.an t~e r.~iter of bytes in t.ie first 
!::i~:;::.;r S?e::ifie-:i, se~-.:er.:ial se:::irs · .. :::1 be wri:t;n wit..:, t."':e sar.ie d.Jta starti:-s 
ea-::-i L:-:-~ c:: the :::s: t1te i:-. :"'.<: :::i~.:::::1.er's on !:card sector buffer. r: t:-:e 
•· .. c~-=~:::: 7ra:;.s!-:: Cc~: i.3 r-.c: ... 1 .-:-..:::~:,.:~ c: t.'-.e r.u.::-:~er of ~ytes in a s:ci::r t_.-.e 
lc:st s:::t:ir ...,·rit.:en '.·;i~l te · ... r i::~:-. ·,;~~-: ~:':ia.l t'-1ffer data. The calar,ce of c:;e 
se=to:- ,,,:,:1 Ct:! ',;:it:.ter. i...·i~~ :e:--J C:a::! :;'">es. 
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9. Seek - Initiate Drive Carria~e Positioning 

7 6 5 4 3 2 l 0 7 6 5 4 3 2 l 0 

I I 
n+l I resetved I n+O 

I I 
I This block of four byte3 is neither r~ad I 

n+3 I nor written by the F'.~'08006 controller I n+2 
I I 
I I 

n+5 I I n+4 
I Actual Trcnsfer Count _I 
I ---rre turned by the controller at end of operation) I 

n+7 I I n+6 
I I 
I I 

n+9 I F I n+8 
I I 
I I 

n.;.11 I Fune = 8 u I n+1" 
I I 
I I 

n+l3 I 0 0 c 0 0 0 0 0 Modifier I .... .,. .l.2 
I I 
I I 

n+l5 I Cylinder I n+l4 
I ! 
I I 

r,+l 7 I Head ! n+~~ 

I I 
I I 

r. .... l9 I -------- I n+l~ 

I I 
I I 

n+2: I ----------·-- I n+20 
I I 
I I 

n+23 I I n+22 
I ----------·-- I --I I 

n+25 I I .... .... . \·--"" 
! I 

7 6 5 4 3 2 l 0 7 6 5 4 3 2 l 0 

Fi.::~re ~r:-17. IJP3 - I~.i~iate Trad< Seek C:;:-:r..:nd 
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::-.e :::i:iate Track Seek cor.:a;c is used to [Xlsition ~~e read/write heacs en the 
St=>e::i f :e:d c: ve •,...i :::.::~·...:: t:a:-. .s:er :!"'.g data. Beca1Jse each o: the da:a transfer 
c~:-ar,.:s inc !.,;Ces 1::1;:.:.:ed seei<., i:.::e prk:ary u.se c: t..'iis ccr.'~'1\-:rnd is to allow t.°"le 
controller to FErfcr.".I ot'."ier ac::.o;ities on ct.lier drives in the syste!!1 while the 
hea:s are beirx; p:;sitioned. Unlike other cor.J:""ands, the Initiate Track Seek cc:l..-:c1rd 
dces r.c~ wait until the hea::s have reac=:e-: the req:.;ested track before cont::::;...iir:-g. 
O:ice t:.e contro!ler t:a.:; de':e:-:7':::.::=-:::: t:.":a: t...1'".e drive is ready to be positioned ~~e 
see'< is init:ia:ec and status is re:·..:::-:ec. v.hen t..~e heads on the drive have reac!":ed 
t::e s::.ecified track, see.-< c:::-;:ete s:a:·...:s i.s fX)sted and a seek corr.plete interrut:t 
is ge:.eratee. Eecause t::-:.- :::;:7'."'.".r.:: i.3 - ..:.".:d when the seek is init_iated, several 
see'.<s r:-a~' b€ in progress er: cif:e:-:.-.:. ~:i·.;es at. the sar:-.e t.!..":".e (overlat=FEd seek). 
-r::.:..s .::::ilit: al:o· ... 'S t:-.e !-.::s: to s:a:t seeks en rr.rJltiple drives and t..'-.e:-i read or 
w~it~ ~ata fr~~ ~~e firs: of t:.e~ to rea::~ t::e speci:ied track. 

r~· _ i::-
••• .J.,.I 



10. Buffer I/0 - Transfer Controller/Mel!'Ory Data 

7 6 5 4 3 .2 l 0 7 6 c 4 3 2 l 0 ..,, 

I I 
n+l I reserved I n+O 

I I 
I TI1is block of four bytes is neither read I 

n+3 I nor written by the ~.oJD8006 controller I n+2 
I I 
l I 

n+S I I n+4 
I Actual Transfer Count -' I --z[eturr.ed by the controller at en:3 of operation) I 

n+7 I I n+6 
I I 
I I 

n+9 I - I n+8 
I l 
I I 

n+ll I Fune = E a I n+lO 
I I 
I I 

n+lJ I 0 () 0 0 0 0 0 0 Modifier I n+l2 
I I 
I I 

n+lS I Star~ing Controller r-!errory A:::::::r~ss I n+: 
I I 
I I 

n+l7 I --- Di rec: icn I n+l6 
I I 

I 
n+l9 Data Buffer Cf fset I n+:!.8 

I 
I 

r.+21 j Data Buffer 3 eg~ent I n+2C 
i I 
I I 

n+23 I I n+22 
I Reql!ested Trar-.s :er Count I ,- I 

n+25 I I n+? ~ _ .. 
I I --· 

7 6 s 4 3 ., l 0 7 6 5 4 3 2 l c .. 
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- - .:· - ...... - ~ ' 1 ~·"" ...... "' 1 ·~- .. -~ .. r;--i:::or c!2~- t.::i-·-=-::on .. 1...::0 C"'r:"' .. ,..lio,.'5 .,,: .. a=--~=~- -} ._.- i....Ot-;:-a;.c~ a.:...-\.1,.,..~ """"-·- ···""'~._ ti...., "- ,- .. .::i-- .-~a. ¥ ... f"f....-_ • ...-~- """' ...... u .... _ _... ~:i. 

~ar::: ~.::::: ~~.:: a :·:-~::::..;3 :-::~0r:· '::•..:::er. It is ~se-.:! pri;:-.arily for ciagr.:i3tL: 
~ ·~ - ·,,.,..,.. f..,,.:i::'':-., --- :...._._:_.:.:::. ___ .... - .... _,. subs-aC'.l..!.·.·ent 't!rite 9··-~Fer Data co:Tl."!'"anc~ •. ~·0 r'~.r;:-e..:::-.:-.:t ~ ......... """'.. -: ·'-_;.,.Ji..:. ... ..., '- .-:;: .,..... -' ""' - - ~'1 

disi<, a:-=ess.:s . a:a i.r.•:J:· .. ·e-:!. T::.: :•: . ..::::.!:,.;s. t:u!t'er is acdressed by t.i.ia Cata Suff:r 
Jf :=a~, a.·r'4_ S.~;-~~nt fi~l·~s i~ t.~.a IC:P3 as in dlsk, tr,a('.sfc~. CO«kTands. The on boa::! 
~ff:r: s:art::!.:-ig a=·=ress :s s;;.:.:£:.:.-::1 ;;:-:. t.~:! Cylir.~ar !ield of t.':~ IC?S. Fe: 
c:.~;c:!::1 .. i:1r wi·:~. t::a r=:: .! . .:5, a __ .a::rasse·s ir, t::a ·o:i OOard t:uffer :r.ust ~ 
bet;.·-?e~ . .;:00:1 ard ~src·:.;. Si:-:-;i:ar:j·, -·- - ~i: t.l.i.s on boa.rd buffer us€: as t::-.-:: 
sa=::=r :!a:.a tu!ta.:- f;)!' ci.5:~ ':Ia:-..3fe~ - :;"".S at ad~:ess 401CH. Tne Hea·: 
f!e::, i!"! t~: ::r~ is·~~:::~. s; . .:::.:# ,-:.~-~·::::.·:-r~ o: _data t:ansf~r; OOH fer 0:1 

:::.03:-'.:! t:'! M'~:t:i~·.;s (r-:.::: t:.~ :c.::~:) a:-. .:i F:!~ frir :•tulti.:us to en tx:>ard {write t.~e 
t..:::~:> · c.:a::.s!';rs. :::'".: :·~::: ... ;::.:;:.:-:l 7:.:::-:::::-::r C~·~;: is us:C t:> s::;-:cify t. ..... e mx.Cer c: 
t::yt~.; : .. ., ~:!-:-.sf.;: !:-: ~-.-:: s..::-.:. ·-.:~1 e.s f?: :::s~.ca:a trar.s.:~r c::::-r:ands. Note that, 
...:.-• .:. :'. .... ; ~'";.-:t iSS.:~ 2: 5, ;;.-: :.:.-:: :.= ~:: :::;;c: ~ .:i' a t:-ans:er v.'h ic:i cegins or ends at e::-. 
:::-:::-.;_ c6::'.~;;::~r er:: :::s:; :::.;;-:s:.:'= c~ t.~-: on !:card t::.u!!er is illegal and wil~ 
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7 6 5 4 3 2 l 0 7 6 5 4 3 2 1 0 

I I 
n+l I reserved I n+O 

I I 
I This bk,:::< c: four bytes is neither read I 

n+3 I nor 'wr i t:.e~ by the f°fl'"C8006 controller I ni-2 
I I 
I I 

n+S I I n+4 
I Actual Trar..sfer Count I 
I ~et.urned ty t.'"',e cor'\troller at end of 08Sration,- I 

n+7 I I n+6 
I I 
I I 

n+9 I F I n+S 
I I 
I I 

n+ll I Ft-"""lC = F u I n+lO 
I I 
I I 

n+l3 I Tes': Modifier I n+l2 
I I 
I I 

ni-15 I Cy l i :--.::er (R~wi red for seine tes~) I r.+:4 
I I 
I I 

n+l7 I 
c:.;) ___ ,.. 
----.J .. (S:::-:-.e t:s :.s) He:.d (Sorr.e tests) I r.•.!.5 

I 
I 

n+B Gata au.: fer c.:.: :::.:.• (Scr'.'.e tests) I ,..,., ;i 
l ~ ' - """ 

I 
I 

n+2l Ua':a 2:.;f fer Se;~-e:: t (S::::::'.e tests J I r . .,-2.0 
I 
I 

n+23 I r . ..;..22 
ReG;.;ested T!'ar.sfer Count I 

(.;;o~ie tests) I 
n+25 

.., . n.,...:..., 

7 6 5 3 2 l 7 6 5 4 3 2 l c 

... -- . -.!,. __ -_::. 



is LiS-:?d t::i e:<ercise the controll~!' a:-:d disk drive system 
·.. is \;~:-~ir't; c~r~·ectly or to he.:r: in. Ce~e:i:iining ·~~at 
:-.:5 faile.C. A m.:..7..=er of different diagnostic tes~ are 
::1· settir.g proper values in the Test and Modi!ier fie:.:s 

:; t'.ha Ext·e!".Sion bi:. i:1 t'-- 0 · ~:.:=:fie: f:.~~d (bit 7} i.s not set, the diagnostics 
'~=c 215: · a•r.aHa!)!.e are equi·1a:er:.: to t:-.~se c: 

.,~ 

~~~.-f!il 
'.:-~·· .. ,·:"',,.f 

;.. s:e:< is ex9c~i::d b t.'-:e last cylir.Cer on t.":e drive. 
Head O is. s::e:::ed alid a re-ad ID is performed to verify 
pcs:.::=~· 
T1":9 !i:s: se-::o: is wr~:':9n wit!'! a SSAAZ! pattern. 
::-:·; s:..-:= ·a-=·=-;:i· iS rea=. :~ \teri!y the Cata and EC:/CRC. 

t9st is exec~tec (Section V-A). · 

r9-;·~3itio:.ad :o cylir.:!er 0 (rec.aUbrat~d}. 

·::t"'Z:. :~:f.~ ·!:~:~w:Si~::· -=.:.~ L~ ~::e :,::~:.::ar field (bit 7) is se:, t!'le val:..:e ~1: :.:.-.: 

·'7*'~::'· ·fi~~-= U u.=:=: t~ s-el~:: e:<o::r:::.se.s as st:::r ... -:--: be:c.... Note ~.at ';':,a:-.:.::.: 
': ::;.~~~t;f;~~!'t.:.--:.c::::-:s ·,.-:.:1 e:<e-:~:: .::.--::i:-.:..::·~3.!./ L.::::::. a;; er::r oc:-...rs ~r !:-.: 
·:::C~.:-~!~;_.,_,._e:- i·s res:.=:. 

,~.,,· 

·(· ..... _ ... _ .. ·,· ........... -· -·---,,.tMt· ·.·_ ~···----- . ...... -:·..;_ ... l-'/ .... r: ... u:: •• s i .. :.-e ... i.--:: s.:.=t 1..:.s 

~~ ~~~.~Jf ~_;·~~· ;:s;~~~~!,·.~~.1~~~~' ~~, ~=~~ ~s i: 1~~i~~:'.~:~:; 
--~~: -. - . . . 
:-.::~.: :.~.:. ~~-'/ •· 
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OSH TI"lis s~b-function is also for drive aligrvnent and test and is 
for floooy disks only. The specified drive is selected, a seek 
is perf ~~~ed to the cylinder and head specified, and the head 
is loaded and unloaded about 5 times per second indefi~itely if 
it is an AC drive. For DC drives, 04H and OSH are identical. 

06H 

07H 

08H 

Th is sub-function is also for drive alignment ar.d test. The 
specified drive is selected, a seek ls perfor.ned to the 
cylinder and r.ead specified, the head is loaded if the floppy 
is an AC drive, and then the drive is stepped. between ~1e 
specified cylinder and the specified cylinder + l indefinitely. 

This su..."-function is.alsQ for drive alignment and test. The 
specified drive is selectea, _ a seek is . performed to the 
c/lir.der and head s:;e".'."; :· :v1, t:ie head is loaded if the fl~t:?Y 
is an AC drive, and tt.~ :ntire track is written from index 
to index wit., an Unbroi<en repeti_tion of the data byte in the 
Sector field of the IO?B. For floppy disks the track is 
~ritten wit.~ ~~e density and encoding as specified in the last 
Initialize Cor.-..':'.and for the drive. Note that ·after tbis. 
sub-:unc~:on exec~tes ~~e specified track must be re-fqrr.a~~: 
te:ore it ~ay be used for data. 

This sub-fur.ction is used in conjunction wi~1 t.~e next 
s~:.-:·:..::-.ction to· exercise the Winchester .error ccrrec~--
circui:ry to verify ·its proper operation. Its exec'..!'" 
very similar to a Write Suffer Data ccmrrand except ':.'"'.-:; 
Re-:::uested Transfer CoL.:.~t is ass~-~d to equal the ler.gt:.., of or.e 
sec:or ar.d ~,e CRC or ECC bytes ·•ritten to ti:e disk :Jllc·.;iq 
~~e sectc:r data are ta~en frcm tl:e controller's on t:card b1.i:fer 
i:"l.Stead c: from the CRC/ECC circu:. :ry. This allows a se-:tor to 
be writte:L to either a flc~;;y or Winchester disk drive wit., a 
;:re•1ic::.;sl1 calc:.;late-:= c;;c or Ee: error ir.=ludee. 

'?::is st...:::--fL.:.nction is t::e corn?le::-ent of s:..:::--f 1..l."'.c:io:-. CSH 
cescricec above. Its execution is similar to a Re:c to s~::er 
ar.d Veri!y coITT!'and except t:..,at t~e Requested Tra:1sfer Cc~:.: is 
assi..I..7.ed to be equal to the ler-.~t!"l of one sector ar.d t:..'-:e C?.C or 
~:c bytes following tr.a data en ~~e disk are also re:d i~:o ~;e 
c::r.troller' s on board buffer. No CRC or ECC errcr ce':ec:.b:. or 
correction is enabled when ~~is sut-:'..lnction 

. . . ~ 

lS l:-:;c:<~. 

OA.H This su...."-f·..:r.ction is used to turn on the on-board L.::J. 

C3H T.;is su::--fu.'1cticr. is usec to turn off t.1ie en-beard ~::. 

CCH ::-. .:.s si..: ..... "-f:..:.r.c:ion r.-:~ves Winc!"lester heads to ~1ie s:-:.:.;:::;:ir:-; track 
cf t..~e drive type d~fined by straps ~·n..:.-14 (sectic:1 E-JJ. 
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~= :i n: : 3 _ __ : _ - : : :. :. :-i al k~·•s the host. to · read·- the on-board ' drive 
s-e:at')sr~- : _. ·: ~:;:-: _ s:.ra;s, cof.~roller;t:;•::e' a:d f ir~..are versicn. · 

·The · h<:1s: ~==~:-.:s tr:e f:>ur bi:e e:<te11sfon · (b'ftes n+O to n+3) 
~:cre:Ss~d. ;;/ :.::~, r:·2:.:a :t;.;::e,·r. C!!:S~~. ar~:l ses~e:it fie~.::!s .i~ ~~e 

~'ICPa. TI-. .:;: c-;,r,::o: ~er tl':en r~:ur:iS a cG-::1te (~y:es n+4 to 
r.~3) i:-::: :·:'.'":: :~r. Cl·:c:< tc ::.,~; acd:;~S i::-."'.'.adiately fol!Y11i::g 
t;:~ ::·..;: =::i~e ext:r.s::.n a3" s::~\·m bel-::.w: ('!'es: nir:.bers c;::: 
t~:;~.;:: _c::~::-- ~.:: .rsscr'1=d for f~::.::-e us·3) 

7 6 5 4 3 2 O· 7 6 5 4 3 2 l 0 

I I 
n+l ~ 1'.:.::~c•e-= Fl:;::;py Enco;in; -\ 

J-.~-------------,.------~1-----------,.-------------, 

n+O 

. n+J I :=.~se:·.'.~:! I ?.eserved I n+2 
I I I 
!:--- I I 

~··~i~ l.. :o:-.:.: :J: :er ~ ~2' (~} f Cc~tr.,::e: f-J:~· (:..3; I 
.. :-. t I 1 · 
t£t1;:~:> i-.. _______ ..,._..._ __ ..;,.1 __ ,;...__ __ ..-,.............,_._-"'"..__--I 

n~'I;'' . J ti:-~ .. ~-i:: 1:.::s:.=~ (?-.;S·} . t fi::7.~·ar~ '·lersiQn (t.3} l 
> t I 

n+6.·· 

·' y • I . ~ I 
_ ~~::;~·,. I< F.-:se:-~~·~-- J ,_ Wi:::~ests·: ~r...e ft. 

·<'.r•v:'. f r I 
lo I I 

.{;· 

n+!l .. r ;:.~s~r·.::-::· I F .. ---1 "'"• --~ I -w:-·: - -,.•; :"~, 
1 I :·· I 

r.+10 

.: .. J I L. 
n~~4: <+· 'C::";,-::v:·:-~~, :s_-::::~S {~~-~-e:·~l~-i C=:-.::-o!.:~i:- _S--t~::ps·- (.3~/:.:!0} I n+:2 

t· . t. .. I 
r-_,..---~.,..,_------, ------------, 

n~:.S::·r ::.;s:i'. -a-:: l ~.~se:·:e-z I 
,~,\.~,'K~;J· .... · ; t· . I 
·:: ,, I • b I 

.n:.~.2!P·> ! -,.;:.:-.:.-: ::::i: C:.;! (::.3) f ~·ii.::=!i :'.;:a•;, C/:. (~) .I n+.1S 
I I 

~--....,...------....-..-.-.~ ...... ------------------------------. ~(~~~~~~~~~:~~~~:e.~~- tit Yi W!c.c~ :~ea! ~·:: r 
.,.,~21-,,>l:·:··:<"_>·:flit:.n'-.~:·""....,--!, .;:..;- .... . t_:, • __ .,. <.J -t·•ir.~~ ·;9.~~--1 ...... .. l 

':i·\i•:.:fT:.: f~r ~: 2 : ;:s . ;. I f~ r ;z.: 9 · e.r~ . · .. J · 
r I I 

. r~~i-:.3'·. f,,--------:--.:::-_-.: . ..,.:-:,..-.-.::---.---,---...----l.,------~-·;""'i.-::-~-:..,.;-"'".-;~:,O...,.-:t~'3-=:--:s=-.. ~::'.-=.~----, 
•r?;. ' .f fc~ ~Ji'4;3?S I 

.~\;··.'.•; .. J.,..· '._: ..... · . .-_ ....... ,..._ __ ......, ____ ---_ ........ ,.,_. ·_..._.t ________ .... _. · ........ --------' 
.. r· .... ·.1 . . 1. 

r. ~~·~;( }.:.;.··,; ....... .;..,;···· .:..:.-_,_.--:.:= --,....~·.-_-= :..;;;::-;...···,....=...;..· ~;..;;.....,:.;.,:__..;..·..-·· .:.,..~· ____ :: ..... = .... s. .... = .... r·~-·er-_..:~· -----~ 
... - ....... ~ . --- _ .... ... 

. -

:? 



n+27 

r.+29 

r.+31 

n--33 

r.+35 

n+37 

n+63 

I 
Rese:-·;ed Reser•;ed I 

~~~~~~~~~---;~~~~~~~~~-' 
I 

Reserved Reserved I 
I 

~~F.-1c-;-~-.-,-C-r-1~·~-e--T_o_t_a~l~~--;---~~F~'l~o-p_p_y-=o~r~i-v-e~T=o-t~a~l.---I 

ct:. (f.3) Ci'L (LB) I 

---------=---:--:---------:------=-:-:------..,..---,,,---:-~' flc?f::I Total S?:' Flcpr:y DC'ive Total I 
for 123 B?S (3) Hea=.s I 

I 
~-::-:-~~----,,,,.---::--'.:--::--~~~--:-~~~~~-.,.~......,.~~=-~~ 

Flc:;;;y 7ct~ S?:' flc,t::py Total S?r I 
fer 512 6?5 (3) for 256 BPS (3) I 

-----------------------'-----------------~--~' F.:s:rved flop~y Total SP'!' I 
for 1024 BPS (3) I 

--------------------------'--------~-------------' I 
I 
I 
I 

Rese r-:ed I -, 
I 

-----------------------------------------------' 
(.!.) S.?7: sect::rs pe:- trac:.­
(2) ~?3: 5j~es ~er se:tcr 
(3) r: t...'".e byte is zero, i~ ~ear.s ~~at ~~e corres~nc:~~ 

s::::: s:ze is not s~~::c~:ed. 

rrr-2:. I: ?3 :::c:e:-.s ion - Di.:ic:-:cs:ic r-.-.:i-..:= 
.._ ...... - . ._. ....... I S ~::- :·.:.=t: ion 
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n+28 

n+30 

n+34 

n+36 

n+38 

n+62 

7his Cj.·':e defines ~~e flop~y er.c::cing for::-..at so ~i-lat t::e ::c;;troller ~a.;, =~s2:: or. 
~~e flc=?Y drive straos cef:~~j en board, ce:errnir.e n~7ter cf sectors c~; 

• • •, t to th • C• • • b 1 IJ .- lo. .... • • .--l t:..- ~ l' ' ; : re_·..:::: l • e l:1-.or7.'::_1c:-: -o=·""· i.,;e ...,:._e is assig."'.e-..J •. -: ... :i __ c.v •.. _, 
~~::erent for~ats: 

cc:: 
Ol:i 
22:; 

F>t 
[" -2'1 

t-'."'.:~ 

- 8" 
- a·· 
- -" 0 

E:·'. :::::::-;:.a:::::e er 5 l/<." iR.'·~ 86 con;:.3ti~le 
E:~ c=:.-.;.=:::1e or S l/..;" iK'!.X 56 or I3."1 ?C ccrr:.;:ati.::le. 

C6:i {"~1 - 8" S\'S :.-.-s·~:::;s ::::-:-;:a::.::::: 
07:-i MB-1 5 l/..; '' c.:::: P:: a:-.~ S'·'.5 f':i:Cl 06 ccm;.atible 
05~ MFM - 5 l/~" S:·:S .: ... :C5·J7-.·\ cor:i?;3~iblc 

All ctr.er val'..!es are reserve-:. 



''',;.; 

., .... ·. r;.;.::...,. '"'· ..... · .•• (~.-.. .,.~ ~.~.,"c­
;~.~~'.~·,..:·- . ..,z·~.: .. ·'.1-~~ ... ->...,'-''-' o 
~,b:~~~~~:\11·~·: ... ~-~ i·~=w b!Jt '! = \la :-s ion r:,.;.~:e r 
:;>;f~.;':&t2<·q,! lc·.o1 byte = re·1~sicr. r.1.;.;:ter 
btt:,s t~ a·c;t low by·te = CC3 

0 

C::i 
Cl:~ 

C •.. -::: 

,, -.. ""'-... .... __ -
v -·· ...... 

C· .• :: 

c::11-.:::: 

1,-·· --
• ,,,._1-. --·· 
~-.-·-­- ,,,_ .... -.... 

l :....~-

c ::: 
C::i 
r.. ~:..i 
.... -·· 
c,;:t 
C-·· ~--·· 
.... -.. 
l. 

...... 
'. --­';ti "" ~ •. · 

C.!):-.. 
,,.. - .... -. 
.... _ .. .,. 

.- ~:...; 
'J_ ... ---- .. 

.,,,..,..,.-1'"' -- -
--;----~ 

.......... --­... -~ ': -' . -.... 

.:=.:.::.;:-: s-r.;c6 
s~:;a~.= sr.;12 
S~Jgate ST4l3 
S:.2;~~= S75J6 

V:::ex V:.30 
V-::-:e;< V':.. 50 

P. "'~.:::,...:.=...1 ._.,j_..,. --
~.~~Si 
.!.:.::si 

3:33 

s.:..4co 
SA4l0 
sA.;sc 

_ ..... _,.... 
:-.. •• ""' .... ""T 

s~.~EQ a:-.:: 
,~~ .... ':l" ...... _..,. 
~.?:!'92 
T~:.:::c·c~J 
.~.Kt·-.:·:.·~.: 
~~.;s:.-o 

,··s~;-$-:.~i._-. 
2 .:..·;;_ d'-~) :: ' 
~.-~.:·;_, ... ·- -- ... 

---.. --::::: 
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Bit 7-6 Reser"Jed 
Bit S Wl3 E.11able r.o hcst diagnostics 
Bit 4 wa Enable 2 minute POR delay 
Bit 3 W9 Enabie self test 
Bit 2 WlO Enable word transfer 
B ... i ... 1 Wll Enable ex:e:-~ed rrcde and t:uf fe red/direct 
Bit 0 v!l2 " 

If 

Controller Strap Byte l reports Led state and floppy size 

Bit 7-2 
Bit l 
Bit 0 

Reserved 
Flo??Y Size=S 1/4" if 1, else 8" 
LED state: l=o~, O=off 

transfers 

8y-4:es ni-O-n+3 a:e SUf:Fli~ t:y t:.e :-:ost prior to t.':e command execution. 
n+4-n+63 are re~Llr~ed by t~e controller wnen t~e coirrnand is finished. 

rr: - 47 



ln to the level of cc:--.:::>.1. p:-ovid~ by t::e vuriety o: cor. .. -:".arr.:!s .,.,t:i=h r:ay 
t:e !.:;s·...i.:-= to t!-:e P,·,'!:8·JC'6, r..a:':·1· 

na~·=s c: a par:::-ular s~ .. s:..:.""."'. 
These con':.rols a .. .:- ir.?l-:.-:-:::-.:e::! 

c: thesa f1...~=tions may te furt.~er tailored to t.~e 
t1 co~:rolli~i certain da:::a transfer r;er~~eters. 

•:::i b~ :s i:1 t.';e :~edifier byte in the IOPS. 
d.ef :i:i-; ior.s of :a~~ a: tr.a b::s i:1 t..r.is byte ara repeat"d below. 

8 ; ---
7 

6 

5 

.; 
3 
2 
l 
c 

is Se':. ( =. ) -·--·-
C:nat:~s ex:er..s ic:-..s to iS:5C 215 co::-r.ar.ds. r•:us-:. be 

set, a:-.C ~ .. :: i:-.s:a::e-:::, t:i ~:-2!:>le bits 6 or 5. 
E::a~:es a: re=: ~·:::-.:::::seer cis-</,\:ul ti bes t!ansfers rat.'ier 

t::an f1~~1i~ t~...:·f':-=-r':C t!'".:~s:e-r:s. 
E::!a~:.:as t,,»::= C;;:a -t!'ar:sf~~ wi:.~ir: Ca::.a =uf!.er e•1en 

i: :•,l 'J is r:::-:o\t'~..rJ s;e=i !1ir:g Cj:e tr-ar.sfer.s. 
Ur.::!e:i::ed f>'.usr. te s-a::: to ZS!''O 

:-~a"'"'-1~:;. &~,.;.- ..... , ~.=,';ei~a,..J i""·.:-3. "•'1· r;.,..;~:--;,.. ~; -···. -:--.-:-~ --':'~=",: .,,,, ______ -:-- r •. '"-·-··•"":' .. ea ...... ng 
I~ .... "llc<:.:s aj.i e::-:r r;t.:les 
s~~F?rl!S.sas c::'"'*:--3::-.C c:.~pl~i:ior. i.nte:-rt..:~t 

: ..:.-.;: :::;~ c: :,i_.:s 7, ,, 5, But as •I 

i.c:..::.-' ,- --

~..; ----

. . 
e;·~;-::--.a: :.:.-:. 

... .:..,....· .. --=­-- -:. .... --... , 
\...~'""',..:.,:...: .. ~ ~~ ::J_•,•_.::i_:_·.:t·--:..=_, ,...:~-.:l ...... ~ c";rJ'"...:..~-~ ..... , ...... =--- ..... ,....- .... a·1 --·.--····-·· ·- • ... - ...... ti,--·- -~I"\,' OH-·~·- .. ~. -. ....... ~::: ... ~ . ...;:) ,O,o : ~3C-:: ·..;i::-t t:..i.::e ii.e.::d :::a:: 

s~:::::-:; bi:s 7 and 6 i~ 
=~=- ::uf·fer:':! ~rar-.s:::s 

a:-:: ·,..:: :: ::a:~ c::r.~:-::=.. :-.::~:i ,~~i~ oc;t:.:~:'1 is sa:-:::S-: -· . ..._: 

;.­
.;:i 

. . 

.. cc.:~= 

:: -~::2 :.: : :e.: I.:--. ex::-::;: ~= .:.::.:a ·1Ya:1 a3 
::.:::=-: ::uf fer is net :;:~ to!" ·.a-:::1 - · . . . 

~:-.e trar.s:ar. l.S .... .... ----,:..c:.::.::-

a:::::~~ ~--= ~~r:.:=·.:s, r.-i::.~c:-/ 3 b~/~e c: ·.,.-c:d. ~::.~· ti::-:r:. 3:·:au.sa ~:.~ 
as ~~--::.a:< i·S .. c.~fi.r-~:i:.:;-~ :: ~-==~::, rio· ~i:-::e- ·ne.ed,. ber,a:.:o~-=~=-= a: :.;-.s 

is 
a: 

fc-: C3:..;! :::'!·';/e~e:"l:. ~::·.;c::-: :-::..?:!.!;i::.Us.,::n:r.-:Q:ey ar.: ~~; =C'i:t;::l:::- ~:s is es~c-~:.a:l.y 

u~e:~:: · ... -:-.e:t readl-C:g er ~,;:::i:-.g Cis-:< J"•,.·:~~~ ~~~~ f~!.7.:a~':ed ·~·:.:_~::-...:.:. int:-:~:a.a'Je; Ca:: 
is ::-c·::C. a':.. f~ll. d!sk s::..:-::-::, L-.s-:a=;I '°:~,.or:~ crs:<. :eve:..;:::::: E=er sec::ir. ~lo':.:, 
ho· .. .-;\;:.:-, t:-.at t:ar.sfer:!;-q ('.a::i :::::-~::';-~¥;Qr:~1e-e,-. t.:..:e cisi<. _a: . .:: ::-.:;:.or·/ :-:-::·..:::-es t.~a: 
a :·~·-l~::c~s rr.~rr.crf a::::es.s :.: ::::-:~ -·~~:.:-~:;!·F~~~t::;:~·~--~b~i~= or ~o:.: -- ::a:a has t.a:::. p.as~:--J 
f re.-:/·::; :.'-: ~ ::: s.<. ~ ~ ;::1:-= ~-:: -·= ~:::£ ~ .. e:~t::a~s!c-~3·ilv tl":e c-: ~::-~::a r· ·~i:.: e: :=:·c r 
C - !- --·-. ·:::· .·: • .• -- ·• -- _;;. - . : ...... •, -~--, , . ..,i<. ,,, -~ .-- . .-.- .·"'_ ;-.--'. ~-- - A 2- ~"""'I.""_, -· "'- .-_ •_ -_d ;...,.:. .: ... .,.. .0. ... -- ::.:=ss t~ __ _ ---'-, :.__._.~i, -:l'f·,S ... O:l'_~, ~-•• = ~--a -""" -- ---""'- _ -:s 
ovs::..:. ty t.::e r.::-:: ::,.-:~ ~,:_ ~::::· ~,~,s:{.:,:~3~ri':>:"r~a~i;:~, or :.::i fet::1 t:-.e :-.::.:: =:/-:e 
· .. ,·or: :-=:::: i~ is =-~~·-::-:-:: ::.:: ·t.~~; ~.;~~·>·~~-;1~~;·r ·~::tir:'3'· Sl::::i-l!j t.~i.s ·::.:~:"-,. :.:.: 
:.-.-:..:.:_ ..,::: !"e:~·./e·: a..l:.:-..;:.:.=3--~~. ':·:~:::=-~~:s--:-::-:\~~ ... / ;-c.:.:""~:-:::-3 -··-' .:~·,,;r::.·:':-s -.. :.:: =~ 

--·-·--­....... --- . ...;:, 
f.;:: 

rese': a~-= 
t=-:~ 

c:-3 .. , s-:·=:.~: .~-r:'i.J.,1·.;·~~ ·...,~:.:: =a ac:e.:.3s·d aga::-~. Cn ~~.:.s 
· -· :..-:i.3 s.:~~!:e · sec~':~r will =e :.c.;:fered :.:--::-:·.:gh t::-:= 
~ ..... ~ .::.:=-.·--s .: . .. ' re~~"·~ry frcr.f da:: o•.;err-...i:-1/:a:.a la:~ 

,_ ::"':. ~:::-:e ~:-:at ?:eca•Jse this recovery re<;:.:ires ::,"'.) 
......... -·. t:.e F':i:J28C6 
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ex:: ~=ed f ro!':l t-.ul ti:,..J3 a~ :'?~.5 f: r ex:e.id:d ·periods should exclusively t''"-1! buffered 
tra:-.sfars with an a~;:ropria':e i:-.ter~e::ive factor for .optimum disk thro···:·1put. Note 
t::.at ~ie above descriptior. a:s~ a;.?:ias t~ floppy drives except ~~at; 

l) transfer is controlled ~/ Wll ar.d Wl2 

2) T!':: !"'.·..:1::.::~ is r.ot l:::~-<.e:::! ""ten floppy direct transfer is enabled. 

oi: 5 - Sele-:tive h~:d /;i::: r~.ulti!:1.,;s 7rans:ers 

:,-, rrost syste:""'s -:."-.: 1-:ul:i::·...:.s rr:a-:-ory a-::cessed by the EWD8006 is capable of either 
::::·:: or \.Oord tra:-. .:;:e:s. I:: t.-.ese systi:;.s the controller will normally be optioned 
t:: :fo wc:d trar.s:-e ~ · ... t:e re•1e:- :;cssible to reduce Multibus usage (Section II-C). 
Th:::e are ca3es, he· ... ·:·. =r, · .. -:-:ere ?:rtior.s cf system memory will allow only byte wide 
tra:-..sfe:s whi!~ t:.: rc.7..a::--.:::e: will s·.i::;iort either. In these systesr.s, it is useful 
t~ s::ecify tr . .: t:.:a:-..3f::- · .. ;:d':.h · ... 7ii=h the F'tlD3C06 may use on a comnand by· colT'.mand 
basis. 7his fl.exi::.:.:i::; is ::;r::::·1icad by bit 5 in the IOPB modifier byte. Set.ing 
t::is bit toge:.i.:ar wi:.'1 ~:.: 7 i::for:-:-s the controller that even though its no(mal 
;:-::::e of Multit:.:s a::::ss is !:-/:e wi=e on!y, t!':e data bJf!er addressed t7t the Bata 
E :=~~ Seg~e~~ a~~ c::a s.:::er Cff3at for ~,is co~~and may be accessed using tord 
:...·:::::: tr~r:sfi:rs. 

:~r a V3rie~f c: r::.:.:):-.s it is o:~en val:..:..:~le to be able to ~ark ~~e data written 
to f !o;?y disK-.3 i:-. a ·.,,;a.y .... ~L:h may be ce':::::ed !:/ the controller when t.'ie sector is 
r:~::. '!his ~i;~: =~ c~n~, fer exa~ple, t~ flag bad se-::tors, to irark free sec:ors, 
e~.:. T~is rr.a1 C~ ~=::e c.-.·i~""1 the F'.·•DSCC6 by 1.!£ing Dele':'Sd Data aCdress ~~ri<s. As 
s:!C-... 'ii in Sec:ic:--. :·/, t."':e cata acc:ess :-:-.arK is recorded on t.'ie disk ill' ... c.e=iately 
~r~::eed:~ t.~= se~:=r ca:a w~er.eve~ a se~:or is written. T~e data A~ is read .ar.d 
i:-:~~:-;::-etec! bi' t:.: c~~.::-o!le~ bt.it is not trar.s:erred as part of the sect~r data. 
:':: ::-:~st operatio:-. .s a nor::-al da:a 141·1 is us.ed. Under t.~ese conCiticns tbe Cata ;1.-.i 
is only used by the co;.':r:)ller a::d is invisible to tte rest of t.'ie systew. In 
t:.::sa cases where a f::;:;;/ dis< sec:~r is to be specially marked, ho·...-ev:r, a 
~: :.:::ent data ac:::ess r.~.:--: is ~-:rit.ten alc:-:g wi:!"l t.:,e data. This sc:ecia! A'·~, t.1-:e 
'.:)-::e:ee Data A. .. 1, is r::::-~:-:'..zed t:y t.:O:e cor.troller ~hen the secto: is re::l ar.d 
S?=·: ia: action :=.:.;.-:.-.• 

~ - _._ _,_ ..... 
:::;:;:y cisk se-:::::::: · .. .-:::.~:::::::~:;:a f.F-.s in p:.:ce of Nor.:ial C:zta f.Jtls. Fe: eac:, o: 
i::-.::s-: co.-:~::-.a;,=s, if ...,, - ; · - t:-i: rc.::5 ;.cdif:er byte is set 'il-"h~n t."i.: c::"."."'.'.a:-.:: i.3 
.:.:-... ·~-:~d, all sc:ct:::3 ·,..·:~::::-. · ... ·:.:: C:a•:e Celeted Data AMs. Neta t.'iat. this w:.:1 be 
~ul~i=ie sectors i: t~e ~~~~;a:~: T~a~s:er C~unt in the IC?9 is larger ~~a~ t~e 
le:-.-;t.~ of a sir.:;le s::::::. 

r:r - 43 



f.~~~;;~11 ~~r.;s~ii:~~~ -=<::;; ~~~-~ .. ~~~n1~~~~:=~n;,~~~~:.·t~ 
·.·. -::~.:.:".e1 cy the Mtt.i~'~! ,:; ... :; :: 7-3, i:: tr.a IC~S ~o.di fitr: Piyte, bi ts 7 and 2. The 
... .::; ::1!1~·.;; nst.S· th• fo;J~ corr~::-.a:icr.s of t!:eS4! t~ bits ar.c t:.e prcces5ing whicli 
res·:.i·: :s.·: 

Si.: 7 --· 
0 

0 

l 

l 

9: .. 2 

0 

l 

J..ction 

S~::~ors with Deleted Data A.Ms are ski?ped 

':':a:;;;:::?~ s'::.~s af:er tte fi.rst:s:ctcr with 
a :::a:~ c3ta A:4 is .• •n.~:)un·t·•·e~ ar:C: ... an error. 
S·t·a:~s ·,.·:.1.: te re':urnee .. Wft.~ ari f:.t/et"l: code of ,. 
4·Z~;':. c·-ele:~ c·3ta·.-.A!!\ .. e,flco:~,_te_r-ea. 

-• .. , . """;1·• , .. ·· .. · • ,l.. 'i:;.•'·.d:""k·o .. -o:i. • t &::. o· ,.,. 
~ :~:.:_.,~:'~- ---,,,-,.::_,>-~'..~~:~ a~: s < :~-~~-= _ a-t~ ·:: -~--;~}l't-e=_ ":'.':; ~:::.·a .•. _~'I ;i~ . _t~a.e:_:- -_'.•-~ .-~------ in er ..... c_.,,, l. _e ... 
,..i..:. •• ;;;:;..._..·· ... ...::.:;:>.::..,. . ...: c ........... _.,,.. .._..: .. ;.i..1::1 ;',.~= """""' .. ..,; .... ~ .1·n·· .. · .. "'•·"'··1··.·tP•· 1- 1.,....#~er· i's • .,,~ .. t·o!'t•,, 
....... ,_-~;_--.'.·-~;.;_/~~.-:'-:.~·\:,:.:~'_'··W ·.""~··- .. ._, -~~--~ '"-·- ..,.;;&_~- ~.-_ ... a_•~·--· ._._; ____ "~---_--.-..-_;,. L;,,U.,..... - .- _ ... _":•_~---~·~-
C:S lt ~~se s.ec.or:s ~:c: :--.:J': exis:.. !:. a::di <:ion, t.11e Actual Trar.s.:er Count ret~rne~ 
l:! ::-:~. ~¢}~.':,·a::~ i..:.=;:; ':~ c:.~:.a:~ a;:ir:,i:': t.':a Re<;\.:.~s~i!d Tr.:!:--.s:ec c~~'it is ~e~ 
=:-f!~--~-±:-~::~ ·_ -'-r-• t::.: _r-,·~-t~:- c:::·_"_-~y~~3 c~-.t: ~-ai =-~-:cr:·_·i:-n- --. t.he_· sk·f~'.p•:i·-· _-s·e .. ::~--~-=-s. · No--:C! th~~: . __ t-~:~i--
.. :i ;;;::.::-; ;r::.:t.a · - ':..:.:.s ;.:a:· 1: :s ~3s::::e ':? =-'-'~ ct.:': of s::::cr-s on ~l. r:ae::ti: 
I'-' f:: :·:- e~~- :~;.-_,a ~s~.3: 2. R~ ~=s_.:.=-::· .-r: .?.:-:_.s-.: a·!' -c.: · -~---
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G. ISS'JIN~ cceav~JDS ar.: P.:::::r·n:-.G STATUS 

e.c::ause the main channel c: ccr."..7.Llnication between the host and t.~e f',·iD8006 is the 
!'!":e:.ory based tables, the Frotocol required for issuing coi:".!'.'a:-:cs a:-.d receiving 
st:at'..!S is very simple a:-d s:raightforward. It is also essentially co:istont :or all 
com.anes. 'I':".e ses1..:er.:::e req;.:ired for co!l'.rr.ar.d execution by t. .... e host ic::· 

Afte'r ar.y reset or if the controller alone is to be reset: 

A. Put f'r'1'D8CC6 i!itO Reset 
a. Initialize ~t"3, cca, a:-:d CIB as required 
C. Issue Clear and Start 
D. Vla i ~ f o :: not SUSY 

T.-1en for ar.y subsequent co::r.ancs: 

E. Process any perdir~ sta:us while "'8iting for not BUSY 
F. I~i:ialize CC3, C!3, ard ICPS for ColTUT'ar.d 
G. rss 1..:e Start 
H. 'lia i: for i:-. :erru~ or ?Jll for status 

A. ?~: F~~=~c6 into Reset 

:.s.;;~:.:"'!g a ;:r::x;r.::."'."~-ie,: !/() Reset c:rr.r.and (Sect::n r::-3) c:ears 
a:-.'f ;-e:-.::.:--.s ir:terr"J?tS ar.d a~;::ies a harc:·,;are r"'c::"'· to :..ie 
f'.-.::3: ~6 c:::-.:roller r.;:::-:!" .. ;are. A1.l dri1.:es are C.e-se:e-::e~. Ar.y 
c.:.s.-<. wr:..:~s in progre=s a=-e abruptly t::7."~i:--.a~e·:: ar-:= :::=::·; ::e~=s 
a:-e L.:."'l:ca::!ed if it's a:: .:..c c!:ive. 

...... ::-.:.:ia:ize ~·iU3, CC3, ar:~ C:3 as re<:ic.::.:-e~ 

~·.-ake-up blo-=!< (~'l'UB) is set '..:? ?Ji:-.t.:.:-.:; '::J t=-:e c:3. 
:.-. .::::-.el ccn trol bloc!< (CC3) 2.s set L.:::l ::c :.:-.: :.:-.= tJ ':...":e 
::~.:3,-_-,el Ir.~1ocation a:~=-~ is se~ uCJ. .. .. --
S:atus Se:7:at:hore in CI3 is cleared (Cc::; • 
BCSY in CC3 is set (C~~~). 

C. Iss~e c:e~r a~d Star: 

-s=...::.~.; a ~:--:g:-a.::rred I/'J Cl-::r r=..c~:es ~-.= ::3:,;·,.,·3:-: r~~-:. _ 
:.:-.2 =,.~::.:::s har=·,'W·are al~~·,,.i:-:g it to re·=:~~:.:e S:.:::.. 
2e~a~se t~e ccntrol!er has just bee~ in Rese:, 
:::-:;:-::.7ed :/O Start cc:-.-:-:a::d it receives i.s tre::::-.:: i:-: 

t~a~ a::::-~:i~g to fe:::-: =~ 
f'•iC3CC5 will exarni:-.e i:'s ,,..,:l ... ...J' ',."': ~~ ··---""'---

cer.e:-::-. .:.:-.e t'.":e ~. 1Jl:i:.:•..:s r'e.'.':io:y addres.s of the 
c:-.a.:.:-: f::'.".". t:-:e ~·.:.:3 t; t.:....e CCS inter:-i.al:y sav 
t~is t::'.:~. r: t!~en clears BUSY in t.~e CC3 ..,, 
s :;: ::.;...;; . 

· •.. ~3 a:--.~ :~en h'il .. 
~ t=-:e a::::-ess c~ 
::-:.~,_.t. iss· ... .:. ns ·a:-iy 

r:: -' - =J. 



Miile t:-.:: _~ ... ::::5 is collectiM9 .r~~ tab.le addresses, the host 
must ref:~~~, fr:m, i.Ss;.iinj a~y 'furtll~r cc~Jl'.ands.. v~hen the BUSY 
flag in t..~~ :.::~ :-~as t!aen c1ear!d t!\e ·:P1ie~006 iS' r~ady to rec~ive 
cc;;;"' .. r:::s. :;·.es: nor:::aEy ""i 11 start .,,,.it.ft cor.r..anc!s to initialize 
t!;.e, \"~r io..;s cis:<. drives i~ t.h9 syst31if.. ' 

E. Proces~ a:-.y r..a::~i:-~ status w!'lile w~t.~,~~t·for ~ot BUSY 

F. 

E. 

U:-:car r.orr::~1· circ .. :.:!°'.star:ces t.:.:.e eontrclle'r will be not BEJSY'; 
aln:?:i:y. !: ~·/e:la;:;::~= c~-entti~ns ari us«l,'howeiw•e;r,-ti-..e'hiJsi 
r..ay ha•1e to .,.,a i: for a pre'liOU$lf is$iJed C:~nd'. to complete 
~=~:= ez:c•..;:!r.~ 3:-.::i:~er. D~rir-q· t.1iis;,;inie··st~~uS:may ~--.posted 
foe sae'.-< c:T:';=le~io:: or for driv&!S,·cOftlinq reaety. This status 
s:10 1Jl: te pr·.:c;ss~ as it is posted: 

•.-- ._, 

i:'::rar.:~:e:· alc-ci< tro~}- i~ set up tot ·th• cort'r.ar4-
',..:-: i.:!1 is,. t::- -t.i:! .e:(~ 1Jt_ed r:.·:xt. 
r:-.: .:r3 i.«~s~ ::--~:~;.:at. t..t..:is IC?S--,_ 
s:;a'!. :.s ~s·:~t ( ,::::;.;·; in ··the cca. ,~ 

·""=- .-.--·.~~ ~-,,,.··'"'-~-;:.- e"" .. :"'r __ il':_--:: 1..·a·1·-.;,;,.\._,_.:.n·-.,.,.,. .. • a··.-p--"'"i'V'tri,;;...;~T~ ::"'"' ·-.:---• -·J - - 1! • •--_ _- _"··<::· ... __ .:>~ ... ~ _ -· _-_-•---~:r1io-~~l-:_J:_h~- ~·w 

C:T::.-.::: i.3 iss:..:ed. T':i.:s Ca1.!Sts t.';e P,·;D8C06 to fe:::i t:r.e· 
::::--.. :~.-.:3 -3-:-.::- :--...e-; i:1 exec-uticn ·Of' t..~a- .ccrrcan·d. 

' . o:- ::0--

'•,":".2:-. ::-.:': :::-.::-~:l-:r b~- .3::ed eXeC:!':.:0:1 cf-a CO!T'~"'.'.!r:d,.~hena 

-c::: ,,_ .;:._ ·: ~=._:-: .• =.=-e-_._.::._· s·,. _.'"'r '--'-, ... _ .... a ,. : -~· .. ··..a.·,-. i•~a: ........... -"'S ·e""~Y- ·· · s·""'a- · •·1 1'1'-- - - ·w " •• -....,;:,-.:--..._ ~-- ·--~-~i~ .. ,. -..._-._...- ..... _ .. _ • ...,._~·-t- ·. t...;i_t.."".':.::t'· _"",---. ~ 

c: ;c3':.:?d. J::.o.:e hos': r:-.=·1 t::~n ex!.1'i!':e t=-.e status in o.-rCer tro 
c2:2::-.:.:-.c: ... _ ar. error cc-::.:!'~ !·r-.~ t.o ce=i~e ·..i'!a: e~::-r-2:-.d·t~' 

' - -.-- --.:''-'• 

• ~-;.- -- · --- .. _. •.:..·o:._.- __ ·_ .... r:."'.· .•• -- . .:: :;:: :::: ... - ~ ... - """•JC ; "".:: ... -,.. ... a..-·:---· """" .~s- .. o·-·- ·t-'°'a i...o· c.. ;: .. ·e····-.::,a··~: .... c.' .. 'li'l..o 
f't •• - .. ;: .. -: •. · . ., __ ~--.J .. :=~ ~~-- - --~L···~-~"',_ .. ~~~.-. ""'-'-.,~-· _.:S _··~ ----~~ L ----•--~'-_.-. ._, ___ •_"~.•·:~--:a_.-.-~'.~~-
__ :::,._ ... _ .. _-_,_.~ .::.,.-,. ......... 111 i·.., ........ "'""=< r,::· ·1··· ,.,, .. ,,.,;.·r ... - .. :.. ... 8 ·'r":S0"'5- w:':1 a"'c··-"'- ..... ;~ ..... r· ~.,,;.;:.,s· 

- -: - ~:.. ,_,_,,.. .. i. I..... - - - _.. - - - ·~· ... _.., ., '~.\:-. "6i ,_ ·: ·-!7' .• ~:··'~"'-~·~~ ~.-- v- -- -.- - .·· ,; .... _,_.""""'~ ..... -~"-·-··-_'""' ... ~:.t"' -=.' -· ·~-·~ ' 
.::::: .: '.·:.::r..;;i:ion !":~3 ~e."1 ::::=?:.:-: $i% te l'lcsft.~(· It t..~en writes t.~e r.ew S':!t'.JS 
:::-·::~ :.: ::.~ C~-::a:ion St:J:_3 :: ::e Jr. t::;.;;.;·c:a ·•n&:c .. t$' l:.r.e sa-.-aphore n~r:-::e!'o •. < T::• 
:.:::,;j: ::-.. : .::." E::>l fo· .. : t:.e ::'=·12::3: ;::~::;coi. i'r;~-~··i~1'2'°Viiftef,~<ir t~e Status Se::-.a::Z...orers> 
r.c:-:-.=~~ "'~.,_ r-s~::: · ·-= .::::~ -::o -'-' ...... ~,... ~tat:.:s::·.1t: cc:::ai::s r.ew sta::Js 

~~:~~5 -~.;.~:;~o:~~ :: ;~~~f; :~.;~~~~'.:~~~~~~j}t ~t~.\r~~i;;n ~~~e;;~.cl~~~~!~ . 
. :::::'? ::: ~ =-=:::iii S::.::, _3 :: :: • c:::: ."'-:;:-.. ts {na; :.t-i·tdto#i:i"';Cto cete!'!tl ine stab.;$ t1'?e ~"!= 

. - ' ' " .!l,•1 ::._ ._-- r"'"' ~ .- .·-. _-: 3 ·.: :"': = .__ .- __ ._ .. : __ ... •. ,·,-~ ' ' ,., . :",, * '/( · ... ·:-.-= :.-. - : ·= _:· .. ;:-::: - .. - - - - ~ -;---,._ ... ' 
, .,,,-\ 

~ : • - :. ;• -. ~ · :., ;.. ~ l .i - :.. "' :: .. ,. • . - c:<~..,. ,,;£i ;.. ' ;,: ··. _ · - ;..;~··'~~·) ·~ a ~ .,. · > .. t- .• - "" . .., • , 1:- ... _ .. ,.,~., .. o ,. .. r._;:, ~-- - ____ .;. -c: ... ,.,_,'.~ .. e t.,. ce r.on ~~,.p> . .,n,..n- .. 1... ,r.as Sl..a ... ~. 1...:) pi.,$'S 
':; ::-.'= ~.:~: !: ... i:l s.:"= ::-:: .;:~:.:/ i~:J:::-;t!::m in,:.a~.·tm:~r!lat q·:i~t.J& ar.c ?>i~.;~• 

.:.:.;3 s~."'.'..;_;::-.o:--: pe:-::-. · ... 3~::.::;; for it to be,'.' cleared. Not.a t.~3~ l.! t.'1& 
s:.::.:5 :.:- ~e ?=Ss;-: i.; _ ::-:::~.;-. :::::'.':;:le:;"i ·~'J.~.PtJQap96 \.Jill not cleart.~~ Susy. 
C" ·p- -"' • - - ·.:. ·--., ..... - ' ' ,. - .. ··- ~ -- ::.. -- "'·.• , •• ,.. ·1·,., '""_-.- · ~~• '-""'d~r-~tion Status -··byte~ · ··· ··· · _,_..,.. - ...,._ __ ...... _ .. _ ·- .-~- -·- :::t .... .:1-~ ,, .... .,., ~~-~-W,.,,w_ .: . _-.. - . -

0 

! : : -. S2 
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H. ER?.GR PHCC~SS!~:<i 

LJ~-:er norrral operatir.g c i r~7.sta;1ces, com.":"ards issued to the FWD8006 wi 11 be 
::::.J.:es.::ied without error. 1:-.e c,:;.=ration Status byte for these corrmands will reflect 
t~is fact by having the Su~:ary Erro: bit (bit 7) eqt..:al to zero wt-.en status is 
r~~orted. un=er ~1ese circL!."'."s:a~ces, the host will take appropriate action 
· .. ~e:".ever stat.us is r-=i')Crte::= basad ~m whether the status is for the end of an 
oueration, a seek cc~cletion, or a ~ew drive ready. 
r ~ an error does ~ce".ir, t...'"'"' l~·;el of host action nust be dete!":!!ined by t."':e 
a~?lic3tion and the ty-~ of error. T~e ::ansfer Status cotm'and will o!ten be used 
a: tr.e.sa ti:r.es to ce:ewine C.eta:.ls cf ':...-:: -:::". Errors will generally fall into 
c~e of ~,ree categories. Tr.e f i:st of ttese is operational errors. These errors 
are caused by ~er software or o?=rator errors ~- ~ include such things as illegal 
cylinder, illegal sc:ctor, wrong sector lengt. ;rite protect error, etc. The 
F .. 1-:a0c6 will rep:irt C::.:se errors so t.ha: the host or operator may take whatever 
cc:rec:ive rr.easures are req·Jircd. r:-:e second cates., _ is disk media errors. These 
c::ur bs-:a· .... se c: fla· .. -s in t!'":e mee: a itself (hard errors) or because of an 
c::::.:sic:-.al error en r.:edia rea: o?Eraticr'.S by the disk system (soft errors). The 
F.·.::3005 is c:re-e=r=-3:.=.."'.".--:= to !".a:-c:e e-.e majority of these errors directly, wi .. '· 
r.::st ir.terventic!1. I: a~::::-::::: re:ries are not disabled by settinq ... _ 
!:it (bit 1) in t...'"'.e i'-'.c:::i:ier fie.le b t..-:e IOPB, the ~""'D8006 will atterr 
f:c::i ~'-:ese errors t..L:: i:-.~ a ret:-1 EXJlicy which is dependent on t."ie t: :-"" ____ . 
e: . .:cuntere<l. For i=:o::Jle:.-:-...s · ... hie~ r:.a.1 ha'le been ca~sed by a seek error t.,e proceeure 
~s:d is to s;e< ~'-:e cr:se to Cj'lir.:!er O a:.d t.'len bad< to the proper cylinder. trhis 
;.;:ll t:e co:;e t".-1ice be:ore t.'-:e errcr is as3:z.ed tot€ hard. The errors handled in 
~-: :s way are: 

--· .. ~. errors 

Illesal alternate t:ac< 
CJ' l i :-:==:- c.:.:res5 r:::.s.-..a'=.:::i 
t-.io a:::e::::; ::-.a r:-<s on +::a.:< 

to ti.:7'.eS !:~fore 
. . . . 

=~ err:r is c:~s:~e:ea to te !-:~re. 

r.a:-:C.:.e-: in t~:.s are: 

l1r.::'.):r::-::ta!:le ca~a c:c:: er:ors er. ..-1inc::es:er 
Missing Data Ac::ress i'!a:< 
Sector r~ n:t fc:..:..~d 

e.:::-i o: ~'".e ::::e.:; :'::c-:e, t~-= r.:..:..-.=er cf retries at':e::'.::;tec is ah.·ays 
e.-.: a.: t:-;e c:-:-.-.::-.: ::· e:<e:~:i:-.g t:-g Transfer Stat~ Coii.":'.and. 

. 
ava:.::::;::.i: a~ 

- a-:=::::~. t: t.:--:e e:-:--:r ~:::-:· ... ::-/ :::-oc;dures covered abc~,,re, the F,·f~SCC6 s...:::?:Jr:.s 
e:-:-:: =:irre=~::.-. ::.:-. :.-.~ C:;:3 ::-::::3 c: t=-:e '°~ini::~ester drives. Y.~hen an:::,:: e=-:-:ir is 
ce'::c:-:·:!, t=:e sc~::: :.s :-=-=-~~= ·..:.-:::.: ei::::r i: is rea: c~rrec:ly or L.:..-.:.:.1 t:.e sa::-.e 
r::;iC::..:e is re:ad t· .. .-:.:e. \-.~-:::-. t::-.e la::er cc.::..:rs, an '3ttempt is mace to rec~·.rer t:-:~ 

' 
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rf•h~:".~v~: t::e f:i.;SGCG is ::.:- .:. :-:i;--:i; :;;i':.a di:ectl.t bet·•cen,_, .f'1ulticus data wffer 
-~d 3 -~:.s~ it is µo:iis:_. ".a·.·e a ca:.a la:~ (cisK wrf~e) er dat..3 overrr1..m 
.~$~ rea::/ erro:-. rnese ~> :::-:.::-.a res..i:: oft.":'.: far.:t t.!".e t.!:e disk m'..:.S': trar.sfer 

d~:a at a fixed rate. T:::..;s :.:: -:i:e::: tta:;sfers wit.n no buff~r ing, t!:e Multibus 
n•::-::r:,· ::-... s: be access"?d ;t r-:;..::::r· i:"\:ervals. If eith·er of t.';ese. arors oc=:.lrs, 
th'e f,.,;:30·:.: ·..;:.:: revert t:.. a ::..;:f.;red transfer for tr.a: sector to l:-:s ... re t.'lat the 
-.ZC!'-::~a:-:'.:! i~ evo:~:i..:.al:1 fi.-::.s::;=. eecause t~is results in an additional t#'o 
re•~:o>.::icn d.:la/ fo: e.;·:::-. s-::::or recover~,· the S/Sten desiqner who wishes to use 
.:;it'!'=: ::~:'\sfe:-s !"PL.!S':. i:-.s...:re :::a: ~~ese err:n-::s ;.;ill oc::ur infreq•...:e:1tly enough to 
r-.~: =-=-;rad~ sysce:.: ~rf;;ra.-:::e ex::essi·;e::·· 

f'1't•u:n t=-:~ Tran.:s:e:- St:at_s ::::-.-...;:-.. ::! s iss...:ed ·...:i-'::t ~-:e ex~er.sion bit i:i t-1"'.e ~edifier 
!f&::i c::..:. ': 7} se:, ::--.e :~s: :1:-: :--:: ... :-:-.~: is a:1 i:-.:.-er:"t:l 'evc?nt cc;de for the precise 
eu~r c:c~:::d. ;..;:, ;;"\ ac::::~ ::..::-:a: a~: :::i ce:e~inir:g t.'1e exact cause of a ... error er 
:-::~:.::.;.-.:::i~r. t.-.:s ::1:e -J.~: ::~ :-::::::::-:: i.,;~ :.:-.q t."".e v'3l•.JeS b A:;~ndix A. If t!"'.e :ros: 

J$f;.-:::.:.:a;-;: t:: o t:-.:: ::·:·:-:; :.s se:, ::-.a error re;:ort~'···•as su~::essfully recover~ 
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aecause of a number of p--.ys ical facto rs ir.cluding high bit:. d:nsi t/, r..am.:fact:.;.;ring 
t , .. · c~es•~y d1'sk surfaces gen~rally contain a s~ll r.~~ter o_F processes, e Ce I nlr. •• '--'- -

flahs. n:ese imperfec':ic:-:s in the magnetic coating can cause.data written over 
then to t:e unreada:Jle. These flaws range from less t.":an a bit to rr.ar.y bi:.s in 
ler~th. Al the ugh the F.-.:::3006 features an error correcting code sche~e on t..':ese 
disKs there are a nl.l.i.ber o: reasons w~y additional 111oCasures are req~ired to deal 
wi:...., t..~ese meeia fla· ... s. They incl:.:de: 

Fla·NS rray occur in Fd rts of the track outside of the data fielcs such as 
sync f ielcs. 

Flaws are sor:e':kes lcnger t..11an the error correcting capabilities of t..1;e 
ECC ~lyncriial. 

Pe~a~er.t har: errors significantly reduce the probability of a separate 
scf: error tei;-s ccrre:t:.able. 

!;; c:::ier to all:·d t:-:e i..:ser to a·;oid these flaws, t.':e FWD8006 incor;::or~'!~' 

:-:-:::-.a:-:::.s~ for r...:;.;;::.:-.s f la-.·•e: tracks. ~·.1-:e:-:ever a Winchester track is f\:. · 
::::: F.;:a:'C6, f:a~ ::.:. :s are se: i:1 e:c:-i of t::e sector header fields '.: 
· ... ·:-.::.:-.:: t..":a: tra::-< i.3 a nor::-.al ca·:a track, a cefective track contair.:r:g mec .. '" 
::::·.:s, or a:1 a.1.':er:-::::e track reserved to refJlace ~ cefect:.ive track. This S/Ste.rn· 
a::::· ... s a traci< to t:.e for:-::.::t:.c::! ~s a ce:e::':i•;e trac·. and to include in t.':e c:::.:a on 
e . .=: ':r:;:.-< a ?C ::.:-.:er ':o an alter:-.a':e tra::k to be L!S-::.:i for t."le data. Cnce t.'"lis !':as 
::-::::-: c::r,e t.~= F.·::::::;6 ·,.;ill au:::'."".a:.:.::a.1..1.1 see~ to :::e al':ernate tra:::-< · ... 1-:e:iever it 
e.-.:: 1:::~:-s a Ge:e:::t.._-~ ~=-~·=~- r:--.is ·,._·~r~s as f~llc-..,s: ~.e ccnt:-ol:~r s:::~:5 t.!':e 
s-?::c.:- ::ear:::: ass-->s ::.~a: it is o:i a nor:'.".al trac::-:, ar.d :::e con':r:Eer ·,.;ill t:.L:".e 

a::er o:-:e re·.-:::_::ic.-. i: a ce:ec:ive trac-< is er.c::t..::-.tered te:::•..:se t.~e se':':::r !J 
c: a r.~:::-. .=2. er-.~ ~e.:-::::.·.:e t:.:::k can nev'e!'" ra:::~ .• The C:J:1:.:·~:le!'" t.."":e:1 is.3 ... >25 a ~e:d 
J.~ cc.-."."a:-.:: :.o f::.:-:::: c..:: t.:.:a: it is a ce:e::::.·:e trac;.: fJ::::-...ed cy a re.=::: ::::::-."."2:-.-:: ::: 
::::.: t:.~ a.:.:~::-:::::.-= t:~=k nu.7.t-er frcr.1 t~e c:~:ec-:i· . .:e ~=-.=c:<. T:'~e c-::-.::~~~-=r t.:--.e;. 
see·:s to t~e a::e::-:-.a:e tra::~ ar.d exec~te t.:.:e cc:'."::-.ar,C:. 7'.".::.s c:=Bra:::.c:-. is :.:-: 11:.s::.:Jle 
::: ':."'.e !-.:::s: s·:.s:-=.."."'. e:<ce,;::t fort.he ex:ra ti:-:e re-::·..:ire-::! to see~ t::J t..--:e a::err.a:e 
t:-a:.~ a:-. .:l t) r-:::_.:-:-i af:er the trac1' i":as been ac-::es.se-::. I:i c::::er t) ~e t:-i:.s 
fa::.1::1, t.':e use:- ·..,.ill no:::ially reserve several C::]'li:-.C:er.;; a: t.'-ie e:-.::: c: :.-.e c.:.s-< 
f:;~ a2.terr.a~e tra::~s. To reduce access ti~e, howe'/e:-, cl~er~ate t:-:::.·:s ::-.a.; t:e 
l:-:~:e-: a',,·ay fr:~ ~-:e i~-_-:'=rr:-:~·s: c1~1i~.ders. !.-.her. t.~e c:n:rol:e: e:.=:-.-.:::-s a:i 
.~::~!'":-:~te track ir. place cE a n~L.:"'..:l Cat.3 track, t.::e a::er~.3te t~::c.~ :.s s~-:---=---: 

r~·:~.~:~: a~:; Ca:a :.:-3~.s:~:--. T~::t. is, tr-.~ nex4: da:a is tra:-ls:e::~d 3: t~.-:: 

s::--:~~:--::i.a~ r.:a~ .:L:=~-=~.:: :~ at t:-.e r.e:<: C'/li:·lC-:r if ~.e a:-:e~:-:a:e ~:~:::.: 5.<:;::-2:: ___ 
a: t:.e hi~'.-.es: :-.;::::.:::::.:-es.;; of t:-.e C]'lir.::er. Note, hc>-;e•:er, t.,a: e:•, .. =:: ':....:~:;:--: t:-.is 
::;::-:-::ss is i:-::i3~:::e to t.."'.e hcst s:.:s:e::-., f)rc::-er allo.::a::'.);-i of t'.':::.s s:..:.::.;:::;:::-:::: :::-3c'..;. 
;--,_3: ::: r...a.:e i.oo: ~;:e :-:.:3: S/:=:2.":"l's Gis< ac~ess ro~tir.es, te·:-::·.J.se if t:.e a::~.:-~.a:-: is 
t:-~=~:-:= as a ~ . .::-~.a:::-=:-<, t:--.e c::::~:)::er C.3;-"~r::: find t_~e ?J::-::e:- i~.::=:-~2:~:.-: ::-.::-:i. 

- - ;::) ,..._ ~ •o 
C- -- • • ·- -- ::r-::-3. 
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111. MEDIA o=.:A.'HZATION 

A. PHYSICAL MEDIA ORGANIZAT!CN 

The physical charai:teri3tics of the variot.:s disk drives si..;::;;:orted ty the F1.-:8C06 
and the re~uira7.ent tr.at the storage available on ~":e disk be addressable in 
r.~nageable parcels co~bine to presar.t a n~~o.er of parameters to the r~st w!Jich must 
be manipulated pro:;erly to access tt.e: disk drive corr.pletely and efficie:it:y. In 
general five par~~eters are LlSed to address the smallest block of data in the disk 
system. They are: 

T"j';:-e 
Unit 
Cylinder 
Head 
Sector 

3e=ause the flti!:8006 is a cor:;!::ir.e-:: cor::::lle:, the host r."'..:st first specify· the Type 
of disk to l:e access;d, flot=?Y er vlinc:-:ester; and because t.':e R'/D8006 will su~rt 
as many as t· ... ·o of each drive Ty~, t!':a hes:: tr.t.!st S?E?cify which Unit (0 or 1) ~s to 
be used •. 

Having specified a t=ar-:icular cis'.<: drive, t.""le physical construction of t.':e drive· 
r.c,.; plays a role in fu:t.":e: si;:;e·cifyir.g t:.e data'::; lc::atior.. Eac:-i of t.1-:e drives 
su::?':t~ by tr.e p..;c2co6 records data on flat disk s~~fa-=es :,.,t:ich sc~e·.,r.at rese!"".::i.e 
~l":oilograph rec.:>r :::s (wi thcu: grooves) v.h ich a re coate<! wi. t:..; a ti':i.:-i layer of m.agr.e:ic 
rr-.ateri.al. In t:.e cas.:- o: t.'-:e fL:::::?Y d'..s'~ drive, :.::ese ::i.s:<.s a:e rrace cf flex.:.~:e 
plastic ar.d rrc.1 t-e re::-.::ved, ir_ t:-.e.:.r prote::ive ja.:.-:e:s, :rcn t:-.e drLe • .::ach 
c1ri·:e r:.a.y c::1ta:::-i o:-.::' 'Jne dis<:. at a ti:".'e. T.":e ·,vi:-.:::-.:::s':ec- dri:12s, on. t:..-.e ot:..:-.e: 
h"!:-.=, use rig::c c::::.s'<s t7'.a:::a of alu.::1ir.'..i..":1 ·,;!J:::~ are not re::-. .::·;2::::le; be::-:g sea:e::: i:-:si:e 
t'.":e clean er.vir::-."".'e:-.t. of t!:e d:ive-. -Un2.i:,e ~.e flcp~y ::'.ri·.'e, t!;e l'iin:~es:e: o:t.en 
has rr.utipie dis~s in one drive mo 1.;.r:t-:-: c;i a ::~-.:on cer.:r2l 2:<i.s. ::-.ese c:.sk::; a:e 
::;a:-allel to eac:i ot..;....er ar.d turn tcgect-.e r. 

Th~ number of cisks in any sir.gle drive ar:d t."le r.Ll."."l:e: o: si:::.:s, or sur:::ces, on 
t!:ese disks whic:; rr<iy be used for re:odir.q data varies C:e;:-enc.:..-,g c1 dr:.·;e ty::;e, 
r.anufacturer, ar.:f ca~city. I:-i eac:i case:, each c'":2 re-=o:-:ir . .:; sc::-:::ce is 
associated with a ~agnct ic heac as::;e::-.!:::lly \·:h ich is use-:! :::i c-ead er "'r: ':e ca:a cnt~ 
t.1;at sutrface. The'r..agnetic hea::s for t.°le various s..:!:':a:::2s a.:-e ::-0:..::.:-:-::: :.;-. a li:-.e, 
;:arallel to the axis of t.":e disk:s. As t:-.e disks tur:-:, a '::.a:-: of ::-a:;:-.2:.i:: :--a:.e:i.al 
o:'l each surface s .. ;ee?S L!r::er t..'1e r.eac \·,t;ere. it may !:e ·..,7::.: '::::n er rea..:. .::-.:.;~ bar.d 
o: ~aterial is c::: ::e:: a track. 'fr:e col:ection of t..:- 2:::'.-_3 '...:-:Ger a~: :.'°'_e :-.2~C:s is 
called a C'/l.'..:--.::::er t-=-ca~se t."'.ey rese::-.:i~e a i;:;hysical c:·:i:-. .:::.e:; cor.ce:.:r::.:: ·..;it'.1 t."'.e 
·.;:s.rious disks a:-:::: · ... i:..-; a racius e<:;_..;al to t:-.e distance :::-ct'.'l t..'-:e ::er.t.er c: ':."'.e ci.sK.5 
to each of t.:..:e !":ea::s. :-:-.e !":eacs r:"ay no: D: rooved rela:.:.·~·e t:) one a:-.:)::-.e:-, '::lu.t t:-.e 
e~-;r.,,. asser-h 1 ._. (-'"'-e-'--s c"' 11 .::.rl a c"'r""'"-"' or C'"'"":...·, -,,./ >-.:> -'"' •• "',.., "'·~ ~·.,"' ..... ..,"' ....... - ·~--J .;j....,,,, __ ,,:-:: :;;,J.,___ ~ ... .o..;.;i-::- -·-, . - ... ~- .• ...;._,..... _,_, i_,.....,_ '-•·-

r.ea~s are all clos.:r t~, o: fa:t:..:-:e: fr;:m, t.":e cente: o: t:..:-.ei: res;iec::.:.·:e ci::;:..-.s. 
This movement ca•..Jses a d:.ffe:er.t set of rr.a.:;rietic t:.iands (:rac . .:..s) to s· ... ee? i..;r:cer t:-.e 
heads and thL:S cefi::.es a ne•,., cyli:-.:e:-. 

I"l - 1 



'l'hfsr ~~]'si~?"t;, t":iV• c:;:-.s:ru:::~~ le::-js to t""'-' r,,:,re of the para~eters used to locate 
~~':a,in ':~j 't~iem. The t=s: ~:.is: s~ecify ;.,'hich of the cylinders coni:air.s the 

a. ::·,e >0~;1.'r uses 1::-. .:.s bf::ir7.".ation to r.ove the heads in or cut to the 
co:!'•:t: • ~,,"nils ~ova~-::-.':., called seeking, is done in discrete steps cy 
e-l~:~,f, t~e 'C,dn~roller or tr:: cri"le i:self ar-:d a~::ounts for r.:uch of t.l;e time it 

··~a!t¥j:': t~, a::..:.1iss a part ic~~e:.r pie.:e of data. Cylinders are nur.~ered sequentially 
i~Ofi~~tiifr~, ~~~Yi:s tt:e c·1li:-.:!:r at: t.1e outside ee;e of the dis!~. In addition to 
s.fyi~;~:~~-'e/tilider ~L:!:".=e: req:J~:e:'r tr.e host must also specify the surface to 
t:e;'.'~~!d• << 'r.'lts is do~e by s;.ec1:y:ng a h7ad ~u.~r. Heads are also nu.-,hered 
seql•'!iall/, > sta:tin; fr:;r.t zero. S1nc:e sw1 td11n9 between heads may be done at 
~:!fhi;her :ates t.~.;::1 r-ovi::.g t:-.e r.::::!s t:e=.:ean cylinders, all of the tracks c·n one 
cyli~ce: a::e nqr:":":ally ~sed bef::r~ tr.s hea:!s are stepped to a new cylinder. The 
::c:a-:.!>i:iclt!crr of Ci'l ir.=e: r.;.:..-:-..=er ar.d hea.:i r.u:::!:::er uniquely locates one track on the 

. dis:( .cr~v9. E~c3:.!s~ fl-:-::;;::_; c:s:.'.s a:.: always used one diskette at a time, floppy 
c•lli:::e?."S a~9 sc::-:e:i::-.:s c3...:..:.<:d t:ac~3 ard flc~py heads called sides. Thus 
"t:-a:~ ~= - si-:!e l" re::il.:y ~~::-..s 11 C"jli~.:=r .;i: - ::ead l". Single siced diskett.es 
:..1."i· ::-1l:,1 =<!! re-::::=::e c:: ~.-:: s:.:::: head o. · Ccu~le-sid!!':i ciskl!ttes may be used on 
:C:t· .. si::s: ::·e.!::! :; ar.C !':::d : • 



E.. 8" FLOPPY DISK FGf-':-~.:. ·. 

The F'tiD8006 sup(X>rts fl:;==;y disk~ttes in ooth ISM sing1e/douhle density formats a~~t 
t!":e sac 202 double densi:y for:nat. In these formats the position of each sector on. 
a track is ·marked by the con':.roller by w:i tir:g a SFecial pattern, called an address< 
r..ari< ( . .\'1), on the diskette. The address mark, along with other icentifkatiQn· datai 
{track, head, sector ar.d for.nat), is writte:i only 1,o,hen the diskette is fotinattea~:.·; 
In normal write operations only the data, data address mark and data CRC bytes are 'f 

written. 

The arran;er..ent of sectors, !Cs, etc. on each floppy track is shown below: 

I I 
1_1 r:~:::Ex 

IG IXIG III.::: ICiG lJl:A7..; ICJG IIIID ICIG 
11 IAl2 IAIR.::.:i2i3 iA!FEL!JIRl4 IA!Re:l213 
I f:01! 1:·11;1 !Ci fMl~CHICI !Ml#2 ICI 

w~:re Gl to GS are G.!1.Pl to G.!.?5 
XAM is Ir.dex A=dress ~~r~ 
IA~ is lD Acdress Mark 
!J REC is ID Re-:-:;d (~ bytes - Se: bel~· . .;} 
C . .:..."i is Ca':.a P..cjre~ Ma:i< 
C~C is :y::i: Rec~~da~:y Check {2 tytes} 

7 0 
I r·1" - . -- - - I __ .... _-_-_-_. ·_--_· ~--

=-r =• .. i !. -
.. -· * - •• 

v.here OCH =.12S 
OlH ::;256 
o.z.>i ::; ·.s12 
OJH.=1024 

::y':eS/sec.~or 
bytes/sc:cto r 
bytes/sector 
t·-'ti'!s/sector .. - - ·- ' 



aytes/ Sit~s/ 3c:c:;: Ga? 
i. 

Ga? . Gap Ga:> 
..5 E'-,:-::-.a: C:d~. tt~•;t S-:c': ·:-:=:;:< ,·-" .. , 3 

:s:·! --"" 

EY 

-.--.?~.· 
l • J.. •I 

1 
.!. 
1 .. 
l 

·' .. 

l 

-. ) 
::;._ -

- , -- . 

l -· -:1 
a 

...., 
2~ , -_, 
a 

52 

-
~'.1-i?;~.· 
~O;+O·;r' 
4~+-5 
4?:+5 

.............. 

ae~ 
26+4 
25-+6 

.26+-5 

;:-12 50+.12 
c>·:2 50+L2 
G·-:_...;i2-.- SU-+12 

1 . '"". _-:-o 

11+6 
ll+O 
l:+'l 

22~12 
22+12 
22+12 
22+12 

27:+-6 
42+&: 
66~ 
80+6 

38+12 
S4+12c:. 
8~+12 
116+12 

~ 

21; 
212 
313 
657 

277 
6~}.; 
48S 
771 

Net::: Ga? ~e::g~!'"..s l:.s:.:.: :.-: ~~.:: ::=-:-.: ,,,__ are actuall: a c;a? :if n byt~·· Co~~;f 
by a s1:-.~ fie:c o: :~.-.. ;::"'. - :;::~ :.:-:::: t::".e a.c;:..:a~ le::;~"l of Gap 4 Mt4".P~5J.P.,.s 
·..1.iE =~ S'::'.".>e ... ~2!':. c:..::e~~:-.: ':~ . .::-: ::-:~ r.;::-,!;..): V3l1.;es lis::e: a!:ova, tl'cati$•ot 

'--" - _, L-,-,,,_•'.··,;', ""-'.--c 

va:-ia':i::-.s in <:!is:.._ 

7~e 5 !;'~" arC ! !;'2" f: :~::.:· =.:. 3.·:e": :-?S 

5" !:o~?ies. T~e c~~i ~~!!e~e~:e 
~.:.Z!!S as i:s::.ed t:e.:c ... ·: 

:-.::-:.1 ~h~ sa;:-.i. a::::~.ce.~ent ol'i~~ti~f'lijj~D~. 
is t?:-;a r.:.:.:-:-~ar ·cf "';;~ot's ·fi!t· tJa~~· a~f$ap. 

----2-. -... _._ --
~.-.""'" r-,,,. 
•••-~--O 

i?:·:.:·:-36 

!'I - 4 

.... :--.• 

r!'ol,f 
~-. 

;:,. 1•,:;.-:: / 
-: ---· 

. .. 
4 
4 

1 

.. .. 

=· ·- ;:> -/ ..._;. __ .;:). 

::: ~.:: 

.:.:a 
~. -.... -'-,.. 

l.23 
256 
512 

::~ 

-- -., 

... .... . _ ... 

~ - -.:.:-: 

.. ----:. 

:::_a- ... I --- ... . 

.z~r :52+1z. -....-. 
lf 32+!.2 --­
l-l~- •312°+12~ +i . ': . ' 

5. 3Z+l2 

.:ro· ..... _.;__ . ~,..: .,<!L_ ·.\_f~ - .·. ~·T'V/;'. 

lS . Ji;~.S 
ra'.·· 3.;:,o. 

--
l .:; -... 

"' .. .. . .. 
.., -

" ... 

.. ... . 

S'..-· •·f~2···:_·:,· S-~-: 2: 
. s:~I-2·· ·-5-J-~:: 

5•J•l2' 
aJ~ri 50~:4: 
a·:~: :z s--~!'2:· 

, ·-~, ,,·J,v;· 

· Gai)! , "'.: $aj'\ 

-· ..,_··-·St. 
22-...:.2. 1+~:~12 22? 
22-l2 1•5··?~12·->- 22·9 
22+:2>~ i.:·1·.;2+l.~:(".'ar 
2.2~.l-2 1+: ~.C+l2-·._,-_~Q3 

l , .. ". .--o 
11+6 
1.:~ 
!..:.-6 

.;;_;:;, :.,<·:~ 

41~-:1. sc-:_2-.: __ -< /-:_: __ 26--s.-·,. 
2Z+l2 g.~.,.:2 '<g~4•. 
21.;.~.i· · rz:+12J •,;;~i'CJl 

~~;~i ;~:t~ ;?''.::ii~~ 
22+1.2 i:.o:-ri2 ~·;'1 .. :~.1 
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D. W···~···ti)R~T '',-,,·f• i·· ··,~· 

,,the .-Hnc:h•ste~ drives: · !StJ?°::Orted by tiH! F'~naoo~ are soft sector~ and the track 
· fortt!a-t · is · similar to· t.1ie f lot=PY disi< except that there is no incex address r.-.ark 

{XAM} . or 9ap 2 (G2). This me:a.ns that gap l immediately precedes the ID address 
mark.·· !or sector l. Also, thE! 2 byte d3ta CRC W'hi-:h is used on the floppy disk is 
repl4Ceci with: a 4 b"ft~· data tee capable of detecting ar.d correctir.g up to a 6 bit 
burst. er_r.or. The arrangr.ent of se~t-.:rs, ID, etc., on each track is shown below: 

...... ' "., 
' Y, t 

l_F IHt£X. 

t· :. 

I,-
1_1 

1G.'"t"11tFJc1G.·101:rA'fX::.ie1&,t1irD 1c11.i 101DA7A te1G 1 1LASr1e:l c lG, 
Jl.'f~iRiCJRll lAtfUtolCt4 lhfRSzlR.13 IAfFIELDICl4 1 ••• IDATAfCt 5 ll l 
v.·;~[lMtt~ ref 1t~lR£:ttlC'f'..( •~t it2· IC I JMIR!C12 IC I I f REC ICI :I .1 

- ~~":~; ~ :·, 
,.i; .. •. .: ' ' ' . ' ' . 

~!t:~\Gl. to ~5;· is. Q.P1 ~ CA.?5 
-· .. ~ ··· IlS;·r 1:~,~~:-; ~defu~· ~.at~< <2 !::ytes> 

to;,~:::··f;!s,:IO··~;:>rd·· CJ by~es - see below) 
.~:,'i:'.i~ ~ta ad¢t'~$s ina rl< (2 byees> 
c:tc· ls-~ Cyelia:' .Red,ur.~ancy Check (2 by-:-:s) 
a::: is ~,rror Corre:t:icn.Code (4 byt-;~; 

. Each IO record·_eensisi:S o! :.i bytes in t~.: f: ::.~wi:-.g forrat: 

·,, ··,•; 

t. ~ =: ~· £..$3. of ~lir;ce:- :lw::'.".=~r <bit. 7-3) 
M · • bit 9,8 of eylinder nu::-ber 
.CE = t.Ol'fiC:a:!' OR of. cyli~der ml!nber c:: 10 and !":e:d r.~7.::.;r bit. > 

. 'lhis allqt..is: t~e cylinder nurrber to ex::eed 102.J c.:, t!":e head 
,;· nt.IJ'nbet+to ~~ceed 7. If either h=ad m .. :."'.iber >a er c-/:ir.der · 

., ; >1024.,., .t!le.~CH=l. CH -;.;ill te zero orily i: c:,;:.:..:-.:!:: nw.::"ber 
. <1024. an~ head nuc..=er -:a. 

tf = 3 tS3. of head.nu.7.ter (bit 2-0) 
*:f = bytes/sectO.c coee bfts · 

oo: s· : ·~su bytes/sector 
Cl a Sll. b1tes/se.:tor 

/.l0-8- 102' b;·:es/sector 
., ll a. lZ;; b:t"'!es/sector 

Ii, · = ·Alt~r~a~e/cefe:=tive track bits 
·CO S ··· rio:~:;ai track 
Cl a , al:.ernat.e track 
10 s ..... cef.9ctive track 

3 reserved 
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The 

~oteaf~~a·t' ;~I' ~e.s/sa::or ci::de cefinee b'J B are different from t.~ose 
ces:::-!b~ 1n:o1ti.-:J. I!I-12. The user st:ould use the cc~c; defir.ed in Fig. 
rr1""'12; •iUiodigb·"t.r.e act•.;c! c~e stored on disi< is t.~e c:X::e def i:-.ed b[ s. 
thtt c:OnU:"~tI•t autor.'.aticall; trar.slate.s ti:; f igu:e I!!-12 code it.to e:::de 
ca fined by: & before any ~·ii.:-.chester access is started. 

fo!lv~ir.q<table s~".T.':i r i zes t.i...a a5pe~: .. ; of tte various forr..ats: 

Bytes/ Bytes/ Se=t/ Ca? Ga? Gap Gap 
'!'"l·~ ....... Se-::t. 9 Trac'-: l 3 4 5 

2 14& 116 5.; .;H2 3+9 1+25+12 124 
2 256 or-~;:) 31 4+12 J+S l+~C+l2 129 

' 5!2 Cl.3 17 4•'., . Jo- 3.,.9 1+55+12 183 
2 lC2.~ i:s 9 It'- • • "" 3•" 1~1+12 215 ,.,...;., ..... 

"""_;_ -~. -....., --· ...... ~ -. 
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.7AULT DE'I'~ICN· and DIA~OSTICS 

~e F'.-J08006 is conservatively designed and requires no periodic ~aintenance or 
adjus~-:ients. Field failures may sometimes occur, however, due to the occasional 
failure of an IC or other comoonent on the controller. The EWD8006 contains a 
co~.bination of fa=ilities both. to allow the prompt detection of ~~st controller 
hard-ware failures ard to aid in diagnosing not only controller failures t::ut a 
variety of drive or cable failures as well. This co~bination not only adds to 
system reliability and end user confidence but also shorter.s the time required to 
return a failed system to nor::::al operation either in the field or at a local repair 
facility without t.!':e require::-ent of returning t.1e system to SMS. 

A. CCNTROLU:R SELF TE:ST 

Built into the P.·:;:;sco6 is t.'1e ability to run a series of. internal harcware tests 
fc!lowing tt.e se=o;d progra:':T.i;C I/O Start ccirurand after the controller is taken out 
of hardware reset. s:~=e t.!':e first Start is used to collect block addresses, this 
:.;cord Start will be issued for t.'1e first controller corrnand. Normally this Siill 
be t;;e Initialize co::'..7.and for tr.e first disk drive. These on board test9 are 
e~~=~ed by i~s:3l::~g o~ticn stra? W9 on t.,e EV1DS006 PC board (Sectio~ Iti-c) • 
.E:x=e~t for a sli~!;t len:;thening in the res;or.se time to the first commard i9sued; 
a~d t.~e reporti~ of an error if a fault is detec:ed, the self test execution is 
e~:irely trars?CJre~: tQ t.!":e h~st. If a fault is de:~cted, status is p::is:ed in t.~e 
O,;::eration Statw.s i:yte i.-1 t!":e C!d. This status byte will have bot.11 t.11e "::rror" ar.d 
t::: "Hard" bits set:, !:::.Jt r.eit.'ier "Seel< Co:r:pleten r.cr "OFeration Cc~.r:ilete" wil: be 
se:. The sel: tes: se~ue~=e i~~l~ces: 

r-~cs ::r:cessor exercisa 
~:al t=::=assor progra.':l c!ie='°"sL.:.~ 
Co~tr:ller R).~ ard bJffer checK 
Ti::-:r ard port check 
Dis~ cata path check 

v - l 



li: o:cer ':O aUo·.v t:h4. dis~ S':C(~;; Sf3te::i to tot tes':ed <Jr exer;dsec eit!1er wit.'1c;.:': · · .... :_: . .,, . ..., =--.-··-· of i..c-t d""1·•1e"' soft··a~ ~,.., a :-:cs: s;s:em~ eoera:.:,~g oc iw.:._:i a ~·····0-·""·· •.·~--' ..... -·.- _ •~ ~ ··- _ .. ~ .. ~, \ao.4la 
?°'•;::cc.100 provides ·a prc-pr:x;r:.."'."..7Ed ex~:-::i.S9 r;,f ~~' co~t:;olle:- itself a.-d of all 
drives ac~ac!:lee. This tes: m~y =-e n.:.:"\ either b'f. executing the appropriate v~rsicn 
of t.":e :>lagncs:i~ c::::-~7.a:-:::: (Se=tio:i. I!!-E-ll} or b'/ properly· Strat:ipir.; the 
cor.:rcl.ler PC beard. !tis 3::-a~r:-ir:.:; pas~Rs a;J;ropriate disk parameter data to tte 
sys::::: test facility i..i thin c.-.e co~:.:=l.!.~r. Strappi:l; options ara: 

~Jl3-AS i:"..Sta.!.led (e:-.:~l;3 nc h~st dia:;~ostics) 
W3 r.ot L:s;.: 
~·i9 n::': U3:.: 
~·!l 0 ::~ t t.:.S == 
·,..;lJ. i;:s':..:!ll~:: (fJ~at er.able, ·s~e discus~ion bel0w) 
~"!2 :-ct ~.3:.:! 

·~~~12 ::;~ ·.:::'.t.r::.:!r :s ;.·:·,.:? :-;:: --;, i: will: aei:es$ ea:h of th~4rlve$ W'lich are 
:~;.:.:~. .~.:. ... ;.~~~ j·,-:!.. ::~-:·;::: is i~.s:a::ea a: po·~·I~~·~ U?: :irr:e, an·~ .... th~>-~:i'}C..~'st·er_ w-ri-:-~,. 
;:::-:.:.~:: is '5i~~=.:.;;c· u .. s. ~·•:.4 :.::.~a=:~;, .a 15secor.d dt!lay;ta.autoriiatica!ly 
=~~=l~c.. ar:~ ;:t~~ e~:::-: :::::::; w:!: c~ f:.t;::.3·~ced· ·~i.:h 255 byte:~tors (!~~DD en 
~"-:;:-;;;} or . .:e :~_f'J·-i.·e t::: c::r::.i .. ~.uc:.;s r::: _ta-sµ c.::;,!.,:t. :: w11-_:j.s. __ -·L-istalled-_wi:.1i 

.:-'."'.:..;c~r \o.'dt'! prc~ec:. c:'.=~le-j, tl":! CO!tt!':ll{ttt: W~J.l f.::-.at only floppies t:e(or~ 
~~.;: c::-.:L:-.:•;s r~~-i t:s':. rf · .. ,.:.~ is t..ot. ir . .s~alled, t:::.a c:::;:::olle·t q~es dire-:tly t:) . -- - ~-· ~ .... ,...----·,·-··.- :-..:-,,:~ , .... _., .. ,· ... "" :-~== .... : ....... ~~..-e.-: a~~....,:.~- --··--··--= ... -.;..,6.:'1- .. :-1_• 

.:..:-. a~::.::.=~., e:::~ C"/c:~ r:: ~--:= ::~s~ ~i:l b·~· ·~~g.::~V-.!d ::;,,.. arl e:<&::.!ti·:>n c: t:".e s~l: 
- .. ,_ .. ' Tf ._ . \ - - - , .. • ~.-.: .... --.·.;..~< ..,~, ... .;_;, t"" i·-·t·'._-·,t· .... .,;.~~ f:;-'"""' "-:s_ ~=~-=-:.::-. -,-.-. a.:.c·.::: .• . _:a· t~•; ... is '-.... '-·---"."l'~--~: ................ -; ... s s-a _ .. ';·es .......... _~_, on 
:::: =:~.::~::er ?: ~c~:-= ·T"·::_: t:: illu..7t_::-i~:;;-: a=:·a-.,~·d_~·::...:_:, tes·:.:!":;- ,~.;i1l.:-.\stop. !f en: :,;! 
:..>-::: :::..-;::s fai:z i:.".~ c:::.·;~ ~~s':. it ;.;il:'. no~ C:9,r'.e.!.~,:::a~n. 'r.ni.s ~it.:Jati:n will.=~ 
.... =~...---·· :.., ,.._,. .=,.,.._ 1:.·.,.,. .. t'-o lo.o.2..:- o,:..· .. ;:,';;,.,...,:ri ••••. ,:~! ,..~ .. ~ ·s-oc-:,."1 ;: .. __ ·-·---·=- J. .... -··- __ .... _, ··-- .:- l.i.--. ... ,::i: :.- -.. .. a·-~_-.:•-•w-- "•- _ •• .;,w .,. __ -:::-0~.:., J...- •. 1 

C' •. : - ..;.::. ... ,,_ ..... , .. • • ....._ .. - _.:>...=...;; .. ; """'"" at• t..._ i ~- ... ··-·:_·:.:~·-: -~~&). ..- •(_ -t:ci<: ... ~~- s I• --~ • )iooo~_.:~ t--··--· -O -/..:..!..:-. .::~. ~ .. ___ ........ ._, .• , ... e tx=--'e'-'~--:._~41;'•,,---~·- nc ... ~.'.~-----_--_,,--=--~i.;: __ eq_'-a •. .__ y"'··--.. _ 
:::e :.:.:.:-:-~ c::::; • ... o:.:::: .-::· .. ·.: tea:'\ accessed, the t.D will i:.l:..:.":ti:-:.ate for a.t::cu: o:-:~ 
h3l: a se·=::-.: tJ. s:;.-.:.:. a fail:..:re. For actic:'t. t·~ ta~e i: ar-./ part o: t:::: t:s: 
si:c'...!:i:: foi.i., re!'ar" t~ Sc:::-':i-::-: V< l:elow. 

1/ - 2 

I f I ... 
If No-Hos~ ·::.~:-::s:ic3 is e:1abled (Wl3-SC i:"ls:allee) aro 
:::::-:at u e:-:::: :~ ('.-.!:. i~talled) ar.d ~"fi:-.c!'\es:et./. i,...-ri:.: 
Fr::ec': ... ~ :::.s.:->:j C•;l.; re.;.:0•1eal, ~ .•.. f;r;-.at ot:era:ion will 
a'.~:::7:d :!.=.::: :;· !:e st:::::·=- afta!!s:; -pc.·l~&r on and data- en 
~·ii.~.:~:s:-?r ·.vi.: l Ce O'/; :-.·;r l t:en. 
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~~e~ever there is reasor. to !::El:eve t::~t t~e disK syste~ has failed, a number of 
ca?abi.lities of the FV1D8GG6 ma:; !::e used to aid i:i determining whether or not there 
really is a fallure ar.d, if so, in ~hich system com{X)nent the failure has occurred. 
In rr.ost co::iputer systems, the ::est ir.et~:od for collecting this information is to 
e:<~ute diagnostic progra.::-1s via the host CPU. Normal FWD8006 corr.ma::d.s, 
p.articularlr the Diagncstic cc::::-2~~, 1.-.ay be used to determine quickly ·...nether ~'1ere 
is a fault arrl whe~~er it is lcca:ed in one of the drives or in the controller 
itself. If for some reasc:i this ~etr.od is impractical in a particular situation, 
-::-::: following procedure may be t;.Sed to isolate tt.e majority of disk system errors. 
T!"lis sequer.::e may also be fo:l:: . -. a controller is initially received to 
v~dfy ~"lat no c:a.':'.a;e .,..·:.s cor.e ir. _ __--:-~. 

1. ris::onr:ec: all dri ·;a ca!:2.e::; :rom the controller PC ooard. 

2. Set the o;:it !on st::-aps pr::;:-e!"ly for the system in which the controller is 
to bs test;-:l ex;:et.Jt for s:ra.t=.s vll-~·:13 i,,,nich should be set as shc'ICTl below. 
Thi.s L.:nis~e s:ra??ir.g forces ~1e co~:roller to execute the self test 
ii.~ediately after power on. 

,,., '·.• 
•• - -.'I ... 

W5~7 
~·il3-;..a 

W8-Wl2 

re'.".oved - no Wi~=hester 
re::-cved - no f lOFPY 
installed - er.able no-host diagnostics 
re::-.cved 

3. Ir.stal 1 tl:e cor.t:-oller in a Sui <:able :01'..•ltit·~s compatible backplane. 

4. Pow.::r ~~at tl:e SU??lY volta;e is wit~in 
tolerance (Section 1-F). 

5. ~henever reset is ap?lied a~c t~e~ ra7.oved, ~~e t.::J on ~~~ controller ?: 
t:oard s~owl~ il:~uinate for a brief ~e::-iod ar.= ~~en bd exti;.guished. 

IE ~~e t.::J fails to c~~e on, c~ cc~es en arc stays en, an internal controller 
failure is incicate.:::. Insure th~ socketed co~~onen':.S on t.r.e !:card are fully 
seated in their sockets ar.d t:-. ...;. _ ... pins are bent or brcke:i. If the t:oard 
continues to fail ~'iis te3:, co:-:.t.:ic: S:·iS cwstorr:er su~;iort for acditi.or.al ai~. 

v - 3 



3G:J:322;:, 

!f t:-.~ ~::r.'::~::~r b'Jar= ap;:e~:.5 t:. ·,.;~rk f:rOpe!"ly \·.hen the test cescribed above is 
s:e:-!:;,:~~: ':.:-:~ f~ll~wing p:-o=e.:·...::-e i..=.'f =: used to test the ccr:1plete disk system 

~~'..:: a !"'.est drivef p(ogra"'.'I. 

l. :r:.s ... !"~ that tr.e Fe: boar:! cr::':i:l:: s':.raps are set correctly for the system in 
,, .. ,-:-.:.=:: t.1• c:::.ntrolle:- is tc te tested1 again except for Wl-¥113 which should 
be So!t as ir.cicated fo:- t:.e Sf'3':-:::i ar.d Drive Test in Section V-S above. 

2. Atta=h d:iva ca::>:es t:a1i:-.g s:;:.;cial a':.':.ention to pro:::er termination. 

3. Ir.s:all t.':o:.e c::~::-o:l:r i:i a S',.;i '::.bl.a ~·1~ltibus c~patible backplane. 

~. .~;::;.:y ;:a::.~·~r t:; t!-.. ~ c:::L~:~ ::9r Sf3':=.-:i ar.d Ci5k Crives, c~ec~ir.g t.~at all 
~?=:·.:i::~~ vclt:a;~.s -::: '.--·: ~=--. ::-. t.: .. eir :~-!erar:<:e.s. 

3. . .... ~~=-. '::-:-! c::-.::-~l:er 1s ?:.•::~:: U? i '.: wil!. begin running the System and 
i:: :.·:e :es: 1:se-:: ::.::-. v-=. .:~-:·/:) . Ea~~ C'lele of the test will be preceeded 
C/ a r;;:~:i:::.:i'.i ~= :.:-.-: i'."'.~~:.--::l. salf test (Section V•A). 

v - ~ 
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A--..:.--- -.. A Detailed ~ .. ;D8006 Eve::t CGC:es 

Detailed event codes are status information returned cy t.':e f'•:C8JC6 cescrit:ing, in 
as much detail as the c::;ntroller resident processors r.a·;e avc:lilabl.:, t.1e rrost 
recent controller internal ever.t. Typically, this ever.t is the cJuse oE the last 
co~::iand termination. This infer.nation ~3Y be used to deter~ir.e the exact nature of 
a disk error, the s;~ific ICPB field in error, etc. The event code is returned by 
ti1e Transfer Status function as the last byte (byte 12) in the bJf fer 
(Section III-E-2). 

For more information on error processin;i, see also Sectio:1 II!-!1. The :'."Ost 
significant bi:: of the event co::"" · :.he buffer is r.ot F<3!'t of the coc!e. It 
is used to indicate t.'-:at an .: · ,,.nich was later recovered by interna:. 
cc~troller retr/. T:';e 128 eve~: ~~~es 

OCH - lf:i 
20H - JF:-i 
40H - 5FH 
60H - 7.F:-1 

Or:...; 
'". 

Ol.:1 - lf:i 

r..a1 te divided into four grou?S: 

Non - Error Ever.':..S 
User Error Events 
System Error Ever.ts 
Controller Error Events 

No Event I No errors 
Reserved -for inte:-nal controller ev.::-:':s 

USSR :.::::~~:? E: 1.::::i :s 
.... ,....,. 
'·~:! 
"""!, r• .:::_:-: 
r·· ~:-: 

21c.: 
; "":.J Lo.., .... 
25~ 
.... ,.... ~ .. 
"':J!"": 

2 7:-: 
r·· ,.._ 

29!-1 
2A..H 
23H 
2CH 
2l:H 
""I-·· 
.:.. - -1 ., ;:-_; ,_ ... 
1r~ 
..;v,. 

3 ... 
~.:1 

1;u 
~ ..... 
33H 
J4ri 
JSH 
36H 
37H 

reserved 
Illegal f::.=ticr. 
Inv al id cor.."'.".a:-c 
Ille-::::~ 
Inva •• _ 
Invalid 
Invalid 

. 
he=-= nu..7.=~: 
sector r.:..;."'.':::-e r 

Illegal bytes Fer sector 
Teo r.'Gny Winchester =.;li:-.~2:-s 

Too ~any Winchester r.eacs 
Illegal florpy sides 
Illegal enc::idi:-:~ 
Ill~ a 1 fo r.'.".a t co:: e byte 
(';o c;fective/alterr:ate t:-a.:: . ..; :c:-:~at '"'" :.:;-;./ 
SuEEe r starting a:::ress :::::: s:~a:: 

BuEfer starting a:dress + ~e:-.;~~ t:o la:-~e 
can· t execute 8039 coee 
Cc~~and issued for a drive ~~i=~ is in ~se 
C::-:.a:"id iss:...:ed for an uni:1:i.:'..2l'..:e8 :::-i·:.:: 
Illegal test nur:-~er s~ecif ::a::.::1 

.. 

End of r.-:edi a tefo re requesi:.ed tra:-.s:e r e~<.';a·Js ':ed 
Reser·1ee 
Sec:c.r size r.ot s~rFCrted ty s;:-e'::iE:i.ed e:-.::c-:.:l.:--.::j 



..... 
_, ..... 

41H 
~2S 
4:i;i 

·-· -: .. -: 
. ;-.J .. -·· 
...... 

'""!..--~ 

...... -:: 

- ---: .. 

3 .... .. ·­... 
::.:-~·.e:-c f:?:<ter..s :o:-.s r.~!:d t') ba ~r.~b le-:i 
no:·>::.::.~ :e:i.: o: :ase:·1o/.: d:i ·.ra s::ap~i.ng 

D: i•.:e r::t re:::d/ 
res~:·.;~: 

ca:=:.:d c.a:a ;.;,1 e:-.~zu:i:er:ed 

L::; ~= ;. .. =:: :ess !"'~:rk mfsrna:ch 

::r~;: p..!35 ti~eo~~ 

Y? S-:::::J: re addr;3s 11".ar~s found on tracK 
,._ :::.:~ se·:::)r r:> f.:,:..;.i.d on track 
s :::.:: le;.g =-~ cc as:-: : t:":at:h !!"'.i: ia! i zation value 
CJ'l::-.::::r r:..:::-.!:;-: r.:is:'.':dt=: - posi.tio:ii0q error 
H-= :j (5:. :e) nu.~e: :"!"'i S=..! ~=-h 
~;~:if!~~ sa:tor no~ !ou~d o~ track 
:.;::3 ::.-::::: c;:c/::CC error 
!.:~:r:-;;!l 8? t:~.=ol..!,~ err:r 
::3~k w:i:~ ti.~eou~ 
r:.:2:•.-a-: 
~:o:::-..;.:. ::a::~ c:t. al:e::ia:e tra=~ location 
::::~::·.,.; t:-a.:~ a4: a!:-J:nat~ :::-ack lc-:at.i-c·r. 
c~·J:::~': r':::-:• ... 1;:- a:~-:r:-~a--:e· t~. ~-~ cC::!!'"ess 
I::~=~:_ a:~.::-:-.=-~~ t:a::~< vec::: 

-- - ,.... ~-~.:a-,...: ..... ..; ... -'----



C~TROt!.ER/Hl·ID".:.. _: _ 

60H 
61H 

. 62tJ 
63H 
64H 
65ri 
66H 
67H 
68H 
69H 
6AH 
680 
6CH 
sr!.: 

70H 
'7.l.H 

73H 
74H - 7FH 

~~fau:t err'r - EST 
·.:.:rriac;e reqistration timeout 
~;o Winc!~ester seek complete 
I::-::-:ediatc seeK co~plete 
t-iinchester seek timeout 
reserved 
Illegal trac~ type in Winchester sector IO 
reser·..ted 
8085 failure 
Progra~ c~ecksum error 
2.'<x8 F.A'·l f;. ilure 
8155 r;...:..'i :ailure 
Mi 11 i seco:-:d c.lccl< too slew 
Millisecor.d clock too fast 
8155 port failure 
6? h~~1 in ES7 data loop 
Co~~Jt~ write ECC error 
?attern error - ~st cylinder wTite/read 
reserve-:'. 
~o stab~e ECC residue 
rese:-1ed 

30008220 

Appencix A - 3 


	001
	002
	003
	004
	005
	006
	1-01
	1-02
	1-03
	1-04
	1-05
	1-06
	1-07
	1-08
	1-09
	1-10
	1-11
	1-12
	1-13
	1-14
	1-15
	1-16
	1-17
	1-18
	1-19
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	2-07
	2-08
	2-09
	2-10
	2-11
	2-12
	2-13
	2-14
	2-15
	2-16
	2-17
	2-18
	2025-10-30-0093
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	3-09
	3-10
	3-11
	3-12
	3-13
	3-14
	3-15
	3-16
	3-17
	3-18
	3-19
	3-20
	3-21
	3-22
	3-23
	3-24
	3-25
	3-26
	3-27
	3-28
	3-29
	3-30
	3-31
	3-32
	3-33
	3-34
	3-35
	3-36
	3-37
	3-38
	3-39
	3-40
	3-41
	3-42
	3-43
	3-44
	3-45
	3-46
	3-47
	3-48
	3-49
	3-50
	3-51
	3-52
	3-53
	3-54
	3-55
	4-01
	4-02
	4-03
	4-04
	4-05
	4-06
	5-01
	5-02
	5-03
	5-04
	A-01
	A-02
	A-03



