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The' command protocol �r�e�~�u�i�r�e�s� that each command consists of a two 
byte transFer. The first byte, the Command Byte, shall always be 
transferred Trom the controller to the selected drive. The second 
byte. the Parameter Byte, may be transferred from the controller to 
the selected drive or from the selected drive to the controller. 
The direction of the transfer of the Parameter Byte is determined 
by the Bus Direction Out Signal. 

Command Codes 80-FF Hex are reserved for commands outside the scope 
of the ANSI specification. It is desirable that this device 
dependent lavel interface operates with an as yet undefined higher 
level interface. By reserving the most significant bit of the 
Command Code a simple check can identify commands that are either 
executed or passed on by such a higher level interface. If a 
reserved command is received, the drive shall set the Attention 
Condition and the Illegal Command Bit in the General Status Byte. 

The Command Byte, therefore, indicates the particular function that 
the selected drive is to perform. This may include functions such 
as accepting parametric information from the controller, performing 
�r�e�~�u�e�s�t�e�d� head motion, or reporting specific status conditions. 
The Command Byte also conditions the drive as to the direction of 
the transfer of the Parameter Byte of the command �s�e�~�u�e�n�c�e�.� 

The Parameter Byte completes the command �s�e�~�u�e�n�c�e� by providing the 
parameter or status information demanded by the C9mmand Byte. In 
cases where the Command Byte is sufficient to indicate the complete 
nature of the command, the General Status Byte is transferred, as 
Parameter Byte to complete the command �s�e�~�u�e�n�c�e�.� 

Below all deTined command �s�e�~�u�e�n�c�e�s� are specified. They are 
divided into two groups: One which �r�e�~�u�i�r�e�s� the Parameter Byte 
transferred to the drive <Parameter Out) and one which �r�e�~�u�i�r�e�s� the 
Parameter Byte �~�r�a�n�s�f�e�r�r�e�d� to the controller <Parameter In). 

Note that there is a further subdivision in each group. 
Mandatory �C�o�~�m�a�n�d�s� which shall be implemented in 
conforming to the ANSI standard. 

There are 
all drives 

There is a second class of commands that are defined and 
implemented in the 'KENNEDY ANSI according to the ANSI standard. 
They are called Optional Commands. 

A third class of commands are the KENNEDY �U�n�i�~�u�e� Commands. 

The KENNEDY 'ANSI is designed so that the drive is operational with 
the Mandatory Command Set. The Optional Commands which are 
implemented and the KENNEDY Unique Commands may be used however to 
increase the degree of comfort and flexibility. 
There are two classes of commands: 
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Immediate Commands and 

Time Dependent Commands 

For Immediate Commands the active going edge of the second Bus 
Acknowledge shall not be generated until the required action has 
been performed. In the case that the action is not performed, the 
Attention Cundition shall be set prior to the active going edge o~ 
th~ Bus Acknowledge Signal that is returned as a response to 
Parameter Request. 

For Time Dependent Commands, the Attention Condition shall be set 
when the action Tor the Time Dependent Command is completed. The 
resetting OT the Attention Condition by the Immediate Command, 
Clear Fault or Clear Attention, completes the Time Dependent 
Command. 

All commands, once in progress, shall proceed to completion 
utilizing parameters established prior to the issuance o~ the 
command. While a Time Dependent Command (denoted in Tables 4-3 and 
4-4 by a *> is in progress, and iT the drive is not busy. a new 
Time Depende~t Command is issued, the new Time Dependent Command 
shall be rejected by setting the Attention Condition and the 
Command ReJect Bit in Sense Byte 1. 

A new Time Dependent Command may be issued only after the current 
Time Dependent Command has been completed. 

Also, while a Time Dependent Command is in progress, the drive 
shall accept Immediate Commands iT the Busy Signal is not &et. 

While all com~ands are defined individually, there are logical 
groupings of commands that represent functional operations. For 
example, the loading oT parameter inTormation (cylinder address) 
and the execution oT a particular operation (seek). 

Possible violations oT the protocol and the resulting status are 
indicated in the description oT the signals (see Section 11.7) and 
in the description oT the commands (see Sections 11.8.1 and 
11. 8. 2>' 
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Table 4-3 
Commands With Parameters Out 

Command 
Function Code Parameter Out 
~~~~~------------------------~~~----~:~~~~-:~~---------Attention Control 40 Hex Bit 7 

Write Control 41 Hex 

o = Enable Attention 
1 = Disable Attention 

Bit 7 
o = Write Disable 
1 = Write Enable 

Load Cylinder Address High 42 Hex MSB of Cylinder Address 
Load Cy lind er ·Address Low 43 Hex LSB of Cy 1 i nd er Address 
Select Moving Head (Immediate) 44 Hex Head Number 
S=e...::l..,:.. -!.M..:..:o~v~i n ........ g....:...H:..::e:..::a:..:d~.:..( T..:....::.i~m:.::e-=D~e::..tp::....~) --..;.;.*-.:4~5~H..:..:e::..:;:..x __ -.:..H~.:e:..l.:a~de......:N..z.u::r.m=b..::e . .:.r ____ .. __ __ 
Load Attribute Number 50 Hex Address Byte 
Load Drive Attribute 51 Hex Information Byte 
Read Control 53 Hex Bits 7,6 

Offset Control * 

Spin Control * ** 

Load Bytes Per Seqtor 
Load Bytes Per Sector 
Load Bytes Per Sector 
Load Sect. Pulses Per 
Load Sect. Pulses Per 
Load Sect. Pulses Per 
Load Read Permit High 
Load Read Permit Low 

Load Write Permit High 
Load Write Permit Low 

Load Test Byte 

High 
Medium 
Low 
Tr. High 
Tr. Med. 
Tr. Low 

54 Hex 

55 Hex 

56 Hex 
57 Hex 
58 Hex 
59 Hex 
5A Hex 
5B Hex 
6B Hex 
6C Hex 

6D Hex 
6E Hex 

6F Hex 

OX = Nominal Strobe 
10 = Strobe Early 
11 = Strobe Late 

Bits 7,6 
OX = No Offset 
10 = Offset Forward 
11 = Offset Reverse 

Bit 7 
o = Spin Down 
1 = Spin Up 

MSB of # of Bytes P. S. 
MedSB of * of B. P. S. 
LSB of * of Bytes P. S. 
MSB of # of Sect. P. 
MedSB of * of Sect. P. 
LSB of # of Sect. P. 
MSB of Cylinder Address 
LSB of Cylinder Address 

Read enabled only on 
cylinder equal to or 
greater than the above 

MSB of Cylinder Address 
LSE of Cylinder Address 

Write enabled only on 
Cylinder equal to or 
greater than the above 

Test Byte 

All unused bits in parameters are zero (0). 

* This command is a Time Dependent Command and shall set the 
Attention Condition upon completion. 
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** There is a Jumper on the ANSI board to allow the acceptance of 
thi. command. Without this Jumper the drive shall spin up upon 
receipt of power (see Section 11. 4.5>. 

Commands with codes 40 Hex through 4F Hex are Mandatory Commands, 
o commands with codes 50 Hex through 6F Hex are Optional Commands. 

Jable 4-4 
Commands With Parameter In 

Function 

Report 'III~gal Command' ** 
Clear Fault 
Clear Attention • 
Seek * 
Rezero * 
Report Sense Byte 2 
Report Sense Byte 1 
Reeort General Status 
Report Drive Attribute 
Set Attention ** 
Selective Reset * 
Seek to Outer Stop * 
Partition Track * 
Report Cylinder Address High 
Report Cylinder Address Low 
Report Read Permit High 
Report Read Permit Low 
Report Write Permit High 
Report Write Permit Low 
Report Test Byte 
Report Sense Byte 3 
Report Diagnostic Results 
Report Sense Byte 4 
Report Sense Byte 5 

Command 
Code 

00 Hex 
01 Hex 
02 Hex 
03 Hex 
04 Hex 
OD Hex 
OE Hex 
OF Hex 
10 Hex 
11 Hex 
14 Hex 
15 Hex 
16 Hex 
29 Hex 
2A Hex 
2B Hex 
2C Hex 
2D Hex 
2E Hex 
2F Hex 
30 Hex 
31 Hex 
32 Hex 
33 Hex 

All unused bits in parameters are zero (0). 

Parameter In 

General Status Byte 
General Status Byte 
General Status Byte 
General Status Byte 
General Status Byte 
Sense Byte 2 
Sense Byte 1 
Genera 1 Status_..H . .Y...t!. 
Drive Attribute Byte 
General Status Byte 
General Status Byte 
General Status Byte 
General Status Byte 
MSB of Cyl. Address 
LSB of Cyl. Address 
MSB of Cyl. Address 
LSB of Cyl. Address 
MSB of Cyl. Address 
LSB of Cyl. Address 
Test Byte _._. __ 
Sense Byte 3 *** 
Diagnostic Byte *** 
Sense Byte 4 *** 
Sense Byte 5 *** 

* This command is a Time Dependent Command and shall genprate 
the Attention Condition upon completion. 

** This command is an Immediate Command and shall set the 
Attention Condition. 

*** These B~tes are KENNEDY Unique. See Section 11.8.2.3. 

Commands with codes 00 Hex through OF Hex are Mandatory 
Commands, co~rnands with codes 10 Hex through 2F Hex are Optional 
Commands, and commands with codes 30 Hex to 3F Hex are KENNEDY 
Un i que Command s. 



KENNEDY COMPANY SERIES 6170 PRODUCT SPECIFICATION PAGE 121 

11. 8. 1 Command s wi th Parameter Out 

All commands defined in this section require a Parameter Byte to 
be transferred to the drive. These commands are summarized in 
'Table 4-3. 

11. 8.1. 1 Mandatory Commands with Parameter Out 

All Mar.datory Commands are implemented in the KENNEDY ANSI 
i nterfac e. 

11.8.1. 1. 1 Attention Control (Command Code 40 Hex) 

This command shall condition the drive to enable or 
disable its attention circuitry based on the value of the 
Parameter Byte as shown below. 

Bit 7 6 4 3 2 1 o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

X 000 0 0 0 0 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

X=:O 
X = 1 

Enable Attention 
Disable Attention 

This command allows the host to selectively ignore 
attention requests from certain drives on the interface. 
This might be done in response to a drive that generates 
spurious attention requests due to a malfunction. 

The Enable Attention Command shall cause the selected 
drive to gate its internal Attention Condition onto the 
party line ("wired OR") Attention Signal. 

The Disable Attention Command shall cause the selected 
drive to disable the gating of the internal Attention 
Condition onto the party line Attention Signal. 

This command shall have no impact on the function of the 
radial status returned with the Attention In Strobe Signal 
(see Section 11.7.2.3.2). 

Drives shall be initialized with the attention circuitry 
enabled. 
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11. 8.1. 1. 2 Write Control (Command Code 41 Hex) 

This command shall condition the selected drive to enable 
or disable its write circuitry and thus declare the 
selected drive as being write protected~ based on the 
value of the Parameter Byte as shown below. 

Bit 7 6 5 4 3 2 1 o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

x o o o o o o o 
+-----+-----+-----+-----+-----+-----+-----+-~---+ 

1 • 1 ____ - x = 0 
X = 1 

Write Disable 
Write Enable 

This command js used in conJunction with the Write Gate 
8ignal and therefore merely enables the write circuitry 
while the Write Gate Signal activates the circuitry at the 
proper time. An active Write Gate Signal while the 
drive's write circuitry is disabled shall result in no 
data being recorded, Bits 1 and 5 of Sense Byte 1 being 
set, and an Attention Condition being generated. 

If the drive is in a Write Disabled State, the 'Positioned 
Within Write Protected Area' Bit in the Sense Byte 2 shall 
be set. 

A Write Control Command issued during a write operation is 
a violation of protocol and shall set the Command ReJect 
Bit in Sense Byte 1 and the Attention Condition. 

Drives shall be initialized with the write circuitry 
disabled. 

11. 8. 1. 1. 3 Ltlad Cy lind er Ad dress Command s 

These two commands shall transfer by their parame~er 
portions a 16 bit cylinder address to the selected drive. 

These commands are used in conJunction with the Seek 
Command (see Section 11. 8.2.1. 4) and therefore art' a means 
of supplying a target cylinder address. 

These commands shall not cause any head motion. Loading a 
cyfinder address outside the range of the drive shall not 
cause an error unless a subsequent Seek Command is issued 
to that illegal cylinder. 
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Issuing these commands while a Seek Command is performed 
is a violation of protocol and shall set the Command 
Reject Bit in Sense Byte 1 and the Attention Condition. 

The sequence of these Commands may be either way. 

Drives are initialized with the target cylinder address 
equa I to zero. 

11. 8.1. 1. 3.1 Load Cylinder Address High (Command Code 
42 Hex) 

This command shall condition the selected drive to 
accept the Parameter Byte as the most significant byte 
of the 16 bit target cylinder address. 

11. 8. 1. 1. 3. 2 Load Cy lind er Ad dress Low (Command Cod e 43 
Hex) 

This command shall condition the selected drive to 
accept the Parameter Byte as the least significant byte 
oT the 16 bit target cylinder address. 

11. 8.1. 1. 4 Select Moving Head (Command Codes 44 Hex and 45 
Hex> 

There are two Command Codes for the Head S.lection. 
Corr"11cmd Code 45 Hex is used by drives. which need a 
considerable amount of time to select the heads. 

For compatibility reasons the 6170 ANSI interface accepts 
both codes. On Command Code 44 Hex no Attention Condition 
is set. 

On Command Code 45 Hex the Busy Signal is set temporarily, 
if the Seek Busy Jumper is installed, during the Bus 
Acknowledge for Parameter Request. Then the Attention 
Condition is set. 

These commands shall condition the selected drive to 
accept the Parameter Byte as the binary address of the 
head selected for read or write operations. 

A Select Moving Head Command executed during a read or 
write operation is a violation of protocol and shall set 
the Command ReJect Bit and the Attention Condition. 
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The drive shall 
Illegal Parameter 
receipt 0' a ~ead 0' the drive. 

set the Attention Condition and the 
Bit in the General Status Byte upon 

address outside the head address range 

See Table 4-7 'or the valid head addresses 0' the drive 
model s. 

Drives shall be initialized with head zero selectpd. 

11. 8.1. 2 Optional Commands with Parameter Out 

Th e '011 owi ng 
impletr.ented in 

optional commands with 
the 6170 ANSI interrace. 

Parameter Out are 

Issua"ce 0' other optional commands with Parameter"Out shall 
set the Attention Condition and the Illegal Command Bit in 
the General Status Byte. 

11.8.1.2.1 Load Attribute Number (Command Code 50 Hex) 

This command shall condition the selected drive to accept 
the Parameter Byte as the Number Or a Drive Attribute as 
defined in Table 4-5 and Section 11.8.3. This command 
prepares the d~ive 'or a subsequent Load Drive Attribute 
Command or Report Drive Attribute Command (see Sections 
11. 8. 1. 2. 2 and 11. 8. 2. 2. 1). Th i s command may be issued at 
any timp. 

If for a received Number no Attribute is assigned, the 
Illegal Command Bit in the General Status Bytp and the 
Attention Condition shall be set. 

The Attribute Number shall be initialized to zero, so that 
a Load/Report Drive Attribute Command without a preceding 
Load Attribute Number Command shall use Attribute Number 
zero. 

An Attribute Number established with a Load Attribu~e 
Number Command shall be used f~r all further Load/Report 
Attribute Commands unless changed by anothpr Load 
Attribute Number Command or by entering Initial state. 
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11. 8.1. 2. 2 Load Drive Attribute (Command Code 51 Hex) 

This command shall condition the selected drive to accept 
the Parameter Byte as the new value of a Drive Attribute. 
The number of the Drive Attribute must have been 
previously defined by the Load Attribute Number Command 
(see Section 11. 8.1. 2.1 >. 

If the selsected Attribute is Read Only, then the Illegal 
Com~and Bit in the General Status and the Attention 
Condition shall be set. 

The Attributes 00 Hex. OE Hex, 33 Hex, and 43 Hex can be 
loaded. 

11. 8. 1. 2. 3 Read Contro I (Command Cod e 53 He x) 

This command shall condition the seletted drive to modify 
its read timing. The modification to the timing is 
defined by the value of the Parameter Byte as shown below. 

Bit 7 6 5 4 3 2 1 o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

o o o o o o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

o X = Nominal Read Strobe 
1 0 = Read Strobe Early 
1 1 = Read Strobe Late 

X = don't care 

Wh&n set the read control shall remain in the one state 
and shall only return to the Nominal Strobe state by a new 
Read Control Command. Seek Command or Rezero Command or by 
entering Initial State. 

Issuing this c6mmand while Read Gate is active shall set 
the Command Reject Bit in Sense Byte 1 and the Attention 
Condition. Writing shall not be affected by the Strobe 
Early or Strobe Late state. 

The drive shall be initialized with the Nominal Strobe 
t i ;;I'i ng. 
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11, 8, 1. 2. 4 Offset Contro 1 (Command Cod e 54 He x) 

This command shall condition the selected drivp. to modify 
the position of the moving heads. The offset modification 
is defined by the value of the Parameter Byte as shown 
below. 

Bit 7 6 5 4 3 2 1 o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

o o o o o o 
+-----+-----+-----,+-----+-----+---,--+-----+------+ 

° X = No Offset 
1 0 = Offset Forward 
1 1 = Offset Reverse 

X = don't care 

FUrthermore. the setting of any offset has the effect. of 
disabling the write circuitry and any write operation 
attempted shall set the Command Reject Bit and the 
Read/Write Fault Bit in the Sense Byte 1 and the Attention 
Condition. 

The Offset Control Command is in effect a seek command and 
as such shall set the Attention Condition upon the 
completion of the offset operation. 

The typical time for an Offset Command to move the heads 
from a No Offset condition to Offset or for return from 
Offset to No Offset shall be 3.7 milliseconds. If the 
offset already exists in the desired direction, no time is 
required. If the Offset Command requires the opposite 
direction of an already existing offset. the time shall be 
7. 5 mill i sec on d sty pic a 1. 

The offset control shall be reset to No Offset po,itioTling 
by every Seek Command and Rezero Command. 

The drive shall be initialized with No Offset. 

Issuing this command while a Seek Command is performed 
Issuing this command while a Seek Command is performed or 
when the Not Ready Bit in the General Status Byte is a one 
shall set the Command Reject Bit in Sense Byte 1 and the 
Attention Condition. 
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11. 8. 1. 2. 5 Sp i n Control (Command Code 55 He x) 

A Jumper within the 6170 ANSI interface allows two modes 
of controlling the spindle motor. 

Note: The current KENNEDY 6170 Models do not allow the 
Spin Control Command. 

Without the Jumper the motor shall spin up or down when 
power to the drive is applied or removed. In this case 
the Spin Command is illegal. If it is received then the 
Attention Condition and the Illegal Command Bit in the 
Gen~ral Status Byte shall be set. 

When the Jumper is installed. the Spin Control Command 
shall be allowed. 

This command shall condition the selected drive to enter a 
spin up or spin down cycle based upon the state of the 
Parameter Byte as shbwn below. 

Bit 7 6 5 4 3 2 1 o 
+._----+-----+-----+-----+-----+-----+-----+-_ .. _ .. _-+ 

X 0 0 000 0 0 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

+-- X = 0 
X == 1 

Spin Down 
Spin Up 

When the Spin Control ~umper is installed. the drive shall 
be initialized upon Power On in the Spin Down State. The 
Selective Reset Command and the Port Enable Signal shall 
not change the state of spin control. 

A spin up cycle consists of starting the rotation of the 
spindle. waiting for the rotational speed to get within 
the given tolerance. and a self-initiated rezero 
operation. A spin down cycle initiates the stopping of 
the spindle rotation. 

Upon completion of a spin up sequence the drive shall set 
the Attention Condition. Issuing a Spin Up Command to a 
drive already in "up" condition or a Spin Down Command to 
a drive already in "down" condition shall cause the 
Attention Condition to be set. 

If,15 seconds after receipt 
speed was not reached or 15 
Spin Down Command the speed 
Error Bit in Sense Byte 
shall be set. 

oT a Spin 'Up Command the final 
seconds after the receipt of a 
did not decrease. the Spin 
3 and the Attention Condition 
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It is not recommended to spin down the drive except before 
shutting off the power to the system. 

11. 8. 1. 2. 6 Load By te s Per Sec tOT' Command s 

These three commands shall condition the selected drive to 
accept the Parameter Bytes as a 24 bit number that 
represents the total number of bytes that will occur 
between active going edges of Sector Pulses. and between 
the active going edge of the Index Pulse and the active 
going edge of the first Sector Pulse when a Partition 
Track Command is executed. 

Note that only even numbers of Bytes Per Sector are used. 
The least significant bit of the number of Bytes Per 
Sector is discarded. 

These commands are used in conJunction with the Partition 
Track Command (see Section 11.8.2.2.5). 

Upon completion of the execution of the Partition Track 
Command. the content of the Parameter Bytes transferred by 
these commands shall be loaded into the corrpsponding 
Bytes Per Sector Attributes (see Section 11.8.3.9 and 
Table 4-5). 

The default value of these parameters is zero, while the 
de~ault value of the corresponding Attributes is given by 
the Sector Size Select Jumpers. 

11. 8.1. 2. 6.1 Load Bytes Per Sector High (Command Code 
56 Hex) 

This command supplies the most significant byte of the 
24 bit number which represents the Number of Bytes Per 
Sector (see Section 11. 8.1. 2. 6>' 

11. 8.1. 2.6.2 Load Bytes Per SectoT't'iedium (Command Code 
57 Hex> 

This command supplies the medium significant byte of 
the 24 bit number which represents the Number of Bytes 
Per Sector (see Section 11. 8.1. 2. 6). 
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11. 8. 1. 2. 6. 3 Load Bytes Per Sector Low (Command Code 58 
Hex) 

This command supplies the least signiricant byte or the 
24 bit number which represents the Number or Bytes Per 
Sector (see Section 11. 8.1. 2. 6>' 

11.8.1. 2. 7 Load Sector Pulses Per Track Commands 

These three commands shall condition the selected drive to 
accept the Parameter Bytes as a 24 bit number that 
repre.ents the total number or Sector Pulses between (but 
excluding) Index Pulses generated by the drive when a 
Partition Track Command is executed. 

These commands are used in conJuction with the Partition 
Track Command (see Section 11.8.2.2.5). 

Upon completion 
content of the 
mmands shall be 
Pulses Per Track 
11.8.3. 10), 

or the Partition Track Command, the 
Parameter Bytes transrerred by these co 

loaded into the corresponding Sector 
Attribute (see Table 4-5 and Section 

The default value or these parameters is zero, while the 
default value of the corresponding Attributes is given by 
the Sector Size Select Jumpers. 

The minimum number aT Sector Pulses Per Track is three 
(3) . 

11. 8.1. 2. 7.1 Load Sector Pulses Per Track High (Cmd. 
Code 59 Hex> 

This command shall condition the selected drive to 
accept the Parameter Byte as the most significant byte 0' the 24 bit number that represents the total number 
of Sector Pulses. See Section 11.8.1. 2.7. 

If the Parameter of this command is 80 Hex, its value 
shall be considered to be zero, and a subsequent 
Partition Track Command (see Section 11. 8. 2. 2.5) shall 
allow an additional Sector Pulse in the calculation of 
'the resulting overall byte count. 
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11. 8.1. 2. 7. 2 Load Sector Pulses Per Track Medium (Code 
5A He x) 

This command shall condition 
accept the Parameter Byte as 
byte Or the 24 bit number 
number Or Sector Pul ses. See 

the selected drive to 
the medium signiricant 

that represents the total 
Section 11.8.1.2.7. 

11. 8.1. 2. 7.3 Load Sector Pulses Per Track Low (Cmd. 
Code 59 Hex) 

This command shall condition the selected drive to 
accept the Parameter Byte as the least signiricant byte 
or the 24 bit number that represents the total number 
or Sector Pulses. See Section 11. 8.1. 2. 7. 

11. 8. 1. 2. 8 Load Read Permi t Command s 

These two commands shall condition the selected drive to 
accept the Parameter Bytes as a 16 bit cylinder address 
defining a programmable read permit area on th~ drive. 

The drive shall allow read operations 
cylinders with an address equal to 
cylinder address programmmed in the 
c or.:mand s. 

to occur only on 
or greater than the 
drive via these 

Issuing these commands while Read Gate is active is a 
violation Or protocol and shall set the Command ReJect Bit 
in Sense Byte 1 and the Attention Condition. 

If Read Gate is made active and the drive is positioned to 
a cylinder where reading is not permitted, the Read/Write 
Per~it Violation Bit in Sense Byte 1 and the Attention 
Condition shall be set. 

The drive shall be initialized with Read Permit Address 
equal to zero.· 

The sequence or these commands may be either way. Note 
that between the first and the second Load Read Permit 
Coremand there may exist an unwanted read permit boundary. 
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11. 8. 1. 2. 8. 1 Load Read Permi t Hi g h (Command Code 6B 
Hex) 

This command shall condition the selected drive to 
accept the Parameter Byte as the most significant byte 
or a 16 bit cylinder address defining a programmable 
read permit area on the drive. See Section 11. 8.1. 2.8. 

11.8.1. 2.8.2 Load Read Permit Low (Command Code 6C Hex) 

This command shall condition the selected drive to 
ac~ept the Parameter Byte as the least significant byte 
or a 16 bit cylinder address defining a programmable 
read permit area on the drive. See Section 11. 8.1. 2.8. 

11.8.1.2.9 Load Write Permit Commands 

These commands shall condition the selected drive to 
accept the Parameter Bytes as a 16 bit cylinder address 
defining a programmable write permit area on the drive. 

If Write Gate is made active and the drive is positioned 
to a cylinder where w~iting is not permitted, the 
Read/Write Permit Violation Bit in Sense Byte 1 and the 
Attention Condition shall be set. 

No write operation shall take place when this error 
occurs. 

Issuing these commands while Write Gate is active is a 
violation of protocol and shall set the Command ReJect Bit 
in Sense Byte 1 and the Attention Condition. 

The drive shall be initialized with the Write Permit 
Address equal to zero. 

If the heads a~e positioned to a cylinder where writing is 
not permitted, the 'Positioned Within Write Protected 
Area' Bit in the Sense Byte 2 shall be set. 

If these commands are issued during a Seek Command, the 
'Positioned Within Write Protected Area' Bit in Sense Byte 
2 shall reflect the cylinder address, which the drive had 
be-Pot'e the Seek. Upon completion of the Seek the new 
cylinder address is reflected in the 'Positioned Within 
Write Protected Area' Status Bit. 

The sequence of these commands may be either way.. Note 
that between the two Load Write Permit Commands there may 
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exist an unwanted write permit boundary. 

11. B. 1. 2. 9. 1 Load Wr i te Permi t Hi 9 h (Command Code 6D 
Hex> 

This command shall condition the selected drive to 
accept the Parameter Byte as the most significant byte 
of a 16 bit cylinder address defining a programmable 
write permit area on the drive. 

11. B. 1. 2. 9. 2 Load Wri te Permi t Low (Command Code 6E 
He'x) 

This command shall 
accept the Parameter 
of a 16 bit cylinder 
write permit area on 

condition the selected drive to 
Byte as the least significant byte 
address defining a programmable 
the drive. 

11. B. 1. 2. 10 Load Test By te (Command Cod e 6F He x) 

This command shall condition the selected 
the Parameter Byte as a special test byte 
returned to the host as the Parameter of 
Byte Command (see Section 11.8.2.2.9). 

drive to accept 
that shall be 
the Report Test 

This command pair allows the host to test the integrity of 
the data transfer over the Control Bus. 

The default value of the Test Byte shall be zero. 

11.S.2 Commands with Parameter In 

The commands defined in this section re,uire a Parameter Byte to 
be transferred to the host. These commands are summarized in 
Tab 1 e 4-4. 

II.B. 2.1 Mandatory Commands with Parameter In 

All Mandatory ,Commands are implemented in the "'ENNEDY ANSI. 
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11. 8. 2. 1. 1 Rep ort .. I 11 ega I Command" (Command Code 00 He x) 

This command shall force the Illegal Command Bit to be set 
in the General Status Byte (see Section 11. 8. 4.1). The 
General Status Byte, with the Illegal Command Bit equal to 
one, shall be returned to the host by the Parameter By te 
of the command sequence. 

This command shall set the Attention Condition. 

11. 8. 2.1. 2 Clear Fault (Command Code 01 Hex> 

This command shall cause rault status bits of the selected 
drive to be reset, provided the fault condition has 
passed, see Tables 4-8, 4-9, and 4-11. If the fault 
condition persists the appropriate status bit shall 
continue to be equal to one. The General Status Byte, 
cleared of previous fault status, shall be returned by the 
Parameter Byte Or the command sequence. 

The Clear Fault Command shall also reset the Attention 
Condition caused by the fault condition, again only if the 
fault condition no longer exists. 

11. 8. 2.1. 3 Clear Attention (Command Code 02 Hex) 

This command shall cause the Attention Condition to be 
reset in the selected drive. The General status Byte 
shall be returned by the Parameter Byte of the command 
sequence. 

If the error or other condition that caused the Attention 
Condition persists, the Attention Condition shall not be 
set again. If, however, the condition is reset and then 
the error reoccurs, the Attention Condition shall be set 
again. 

This command shall reset the Normal Complete Bit in the 
General Status and the Initial State Bit, the Ready 
Transition Bit and the Drive Attribute Table Modified Bit 
in Sense By te 2. 

11.'8.2.1.4 Seek (Command Code 03 Hex) 

This command shall cause the selected drive to seek to the 
cylinder identified as the target cylinder by the Load 
Cy Ii nder Ad dress Command s (see Sec t i on 5. 4. 1. 1. 3>' Th e 
General Status Byte shall be returned to the host by the 
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Parameter Byte of the command sequence. 

The General Status Byte, which is returned by the 
Parameter Byte of this command or by a Report General 
Status Command during the execution of the Seek $hall have 
the Busy Executing Bit set. 

The Seek Command shall set the Attention Condition and the 
Illegal Parameter Bit in the General Status Byte if the 
target cylinder addre~s is outside the cylinder address 
range of the drive. The KENNEDY models 6172, and 6173 
each have 614 cylinders. 

Upon completion of any seek (including a zero length seek) 
the drive shall set the Attention Condition. 

If the drive cannot complete the seek correctly or within 
200 milliseconds, a self-initiated rezero operation shall 
be p":eformed. This shall cause the Busy Signal to become 
active until the end of thisrezero cycle. The Seek Error 
Bit in Sense Byte 1 and the Attention Condition shall be 
set in this case. 

If the self-initiated rezero operation also fails, the Not 
Ready Bit in the General Status Byte shall be set. In 
this case a Rezero Command (see 11. 8.2.1. 5) only can be 
used to recover from this error condition. 

The Busy Signal shall not be 
unless the Seek Busy ~umper 
installed. 

set during this command, 
(see Section 11.4.7) is 

This command shall return the Offset Control to No Offset 
and the Read Control to Nominal Strobe timing. 

Any seek, including a zero length seek, if performed by a 
drive being in an Offset State, shall last approximately 
3.5 i:lilliseconds longer until completion. 

If Immediate Commands are issued to a drive which performs 
a seek operation, the seek times indicated in the section 
1 of this specification may be prolonged by the time 
needed to handle the handshake sequence of these commands. 

If Time Dependent Commands are issued during this command, 
orliT Read Gate or Write Gate are active when this command 
is issued, Dr if the Not Ready Bit in the General Status 
is set, the Command ReJect Bit in Sense By~e 1 and the 
Attention Condition shall be set. 
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11. 8.2.1. 5 Rezero (Command Code 04 Hex) 

This command shall cause the selected drive to position 
the heads over cylinder zero and reset Read Control to 
Nominal Strobe and Track Offset Control to No Offset. The 
General Status Byte shall be returned to the host by the 
Parameter Byte of the command sequence. 

This Command shall reset the Guard Band Error Bit and the 
Outer Stop Bit in Sense Byte 3. 

This command shall be used to recover from a Seek Error 
condition. when the self-initiated rezero operation had 
failed (i. e. when Not Ready was the consequence of a 
seek operation. see Section 11. 8.1. 2. 4). 

This command shall set the Busy Signal. 

Upon the completion of the positioning of the heads over 
cylinder zero the drive shall set the Attention Condition. 

The maximum time for a Rezero Command shall be 1700 
milliseconds. the nominal time is 500 milliseconds from 
cylinder 613 and 20 milliseconds from cylinder zero. 

If this command is issued when the Speed Error Bit in 
Sense Byte 1 is set or Write Gate is active, the Command 
Reject Bit in General Status and the Attention Condition 
shall be set. 

This command shall not reset the target cylinder and 
moving head address parameters. 

11. 8. 2.1. 6 Report Sense Byte 2 (Command Code OD Hex) 

This command shall cause the selected drive to return 
Sense Byte 2 by the Parameter Byte of the command 
sequence. No other action shall be taken in the drive. 

11. 8. 2.1. 7 Report Sense Byte 1 (Command Code OE Hex) 

This command shall cause the selected drive to return 
Sense Byte 1 by the Parameter Byte of the command 
sequence. No other action shall be taken in the drive. 
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11. 8.2.1. 8 Report General Status (Command Code OF Hex) 

This command shall cause the selected drive to return the 
General Status Byte by the Parameter Byte of the command 
sequence. This command shall not perrorm any other 
runction in the drive and acts as a "no-op" in order to 
allow the host to monitor the drive's General Status Byte 
without changing any drive condition. 

11.8.2.2 Optional Commands with Parameter In 

The foll~wing Optional Commands with Parameter 
implemented in the 6170 ANSI interface. 

In are 

Issuance or other Optional Commands ulith Parameter In shall 
set the Attention Condition and the Illegal Command Bit in 
the General Status Byte. 

11. 8. 2. 2.1 Report Drive Attribute (Command Code 10 Hex) 

This command shall cause the selected drive to return a 
byte or inrormation that is the Drive Attribute whose 
number was defined in the Load Attribute Number Command 
(see Section 11. 8.1. 2.1>. The contents Or the implemented 
Attributes is defined by Tables 4-5 and 4-7. 

11.8 2.2.2 Set Attention (Command Code 11 Hex) 

This command shall 
Attention Condition. 

cause the selected drive to set the 
No other action shall be caused. 

The General Status Byte shall be transferred to the host 
by the Parameter Byte Or the command sequence. 

11.8.2.2.3 Selective Reset (Command Code 14 Hex) 

This is a Time Dependent Command. 

This command shall cause the selected drive to reach 
Initial State (see Sec'bion 11. 7. 2.1>. 

All, resettable parameters, errors, and attentions shall be 
reset prior to the transrer or the General Status Byte, 
which is returned by the Parameter Byte of this command. 
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This command shall 
process of reaching 
deselected. 

set the Busy Signal. During the 
Initial State the drive shall become 

When the Initial State is reached, the Initial State Bit 
in Sense Byte 2 shall be set. This shall cause the 
Attention Condition to be set. 

The state of Spin Control shall not be affected by this 
com:r.and. 

If this command is issued while a Seek Command is 
performed the 'Command ReJect Bit in Sense Byte 1 and the 
Attention Condition shall be set. 

11. 8. 2.'2. 4 Seek to Outer Stop (Command Code 15 Hex) 

This command shall cause the selected drive to seek to the 
outer mechanical stop to allow locking of the positioner 
prior to shipping the drive or the system. which contains 
the drive. 

The General Status Byte shall be returned by the parameter 
portion of the command sequence. 

Upon positioning the heads at the outer stop, the 
shall set the Attention Condition, the Not Ready 
the General Status Byte and the Outer Stop Bit in 
Byte 3. 

drive 
Bit in 

Sense 

If the drive cannot successfully seek to the outer stop, 
it shall set the Seek Error Bit in Sense Byte 1 and the 
Attention Condition. 

A Rezero Command shall revert the drive 
operation, when this command was issued. 

The maximum time for this 
milliseconds. 

command shall 

to 

11.8.2.2.5 Partition Track (Command Code 16 Hex) 

normal 

be 1200 

This command shall cause the selected drive to reconfigure 
the arrangement of the Sector Pulse generation according 
to parameters received via the Load Bytes Per Sector 
Commands (see Section 11.8.1.2.6) and/or the Load Sector 
Pulses Per Track Commands (see Section 11. 8.1. 2. 7>' 



KENNtnYC,=O:...:M.:...P,:..;A_N,-"Y. __ -=S~E::.:.R:..:lu:E::.!:S=--::6~1:...:7 ... 0::;.....:P-=R~O~D:=;.U~C~T-=--.=;S.:...P=E~C..:::.I.:...F.:.I.:::C~Aw.T..::I-=O~N:...· __ ~ __ PAGE II§. 

If this command is issued while Reqd Gate or Write Gate 
are active or if Write Gate or Read Gate are made active 
while this command is executed, the Read/Write Violation 
Bit in the Sense Byte 1 and the Attention Condition shall 
be set. No write operation shall take place when this 
error oc curs. 

This command shall make the Busy Signal active. The 
maximum time for this command shall be 22 milliseconds. 

Upon completion of the 
Bytes Per Sector and 
shall. be updated to the 
Attribute Byte Number 
b e set, i fBi t 5 wa s 
Condition shall be set. 

execution of this command, the 
the Sectors Per Track Attributes 
new values. Bits 5 and 6 of the 
OE Hex shall be reset, Bit 4 shall 
set before. and the Attention 

The Sector Signal shall be invalid during the execution of 
th is command. 

The Illegal Parameter Bit in the General Status Byte and 
the Attention Condition shall be s~t, if the resulting 
overall number of bytes exceeds the total number of Bytes 
Per Track. 

For systems which require an additional Sector Pulse at 
the end of the last Sector, the following feature is 
provided: 

If the Parameter of the Load Sector Pulses Per Track High 
Command is 80 Hex. the check for validity of the track 
configuration parameter set allows an additional Sector 
Pu I se. An ad equate numb er of By tes Per Sec tor has to be 
chosen to allow this last Sector Pulse to occur prior to 
the Index Pulse. 

11.8.2.2.6 Report Cylinder Address Commands 

These two commands shall cause the selected drive to 
return a byte of information that is part of a 16 bit 
number that indicates the cylinder address of the current 
position of the moving heads. This number shall not 
reflect the most recent cylinder address set by the Load 
.cylinder Address Commands (see Section 11. 8.1. 1. 3) unless 
there has been an intervening Seek Command (see Section, 
11. 8. 2. 1. 4 >. 

If executed during a seek operation. the information 
returned shall be the cylinder address. which the drive 
had before the Seek Command. 
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The information shall be transferred by the Parameter Byte 
of the command se~uence. 

11.8.2.2.6.1 Report Cylinder Address High (Command 
Code 29 Hex> 

This command shall cause the selected drive to return a 
byte of information that is the most significant byte 
of a 16 bit number that indicates the cylinder address 
~f the current position of the moving heads. 

11.8.2.2.6.2 Report Cylinder Address Low (Command Code 
2A Hex) 

This command shall cause the selected drive to return a 
byte of information that is the least significant byte 
of a 16 bit number that indicates the cylinder address 
of the current position of the moving heads. 

11.8.2.2.7 Report Read Permit Commands 

These tw~ commands shall cause the selected drive to 
return a byte of information which is part of a 16 bit 
number that indicates the mInImum cylinder address 
accessible for read operations. This number is programmed 
by the Load Read Permit Commands (see Section 11.B. 1.2.8). 

The information shall be transferred by the Parameter Byte 
of the command se~uence. 

11.S. 2.2.7.1 Report Read Permit High (Command Code 2B 
Hex) 

This command shall return the most significant byte of 
the 16 bit read permit address. 

11.8.2.2.7.2 Report Read Permit Low (Command Code 2C 
Hex) 

This command shall return the least significant byte of 
'the 16 bit read permit address. 
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11.8.2.2.8 Repo~t Write Permit Commands 

These two commands shall cause the selected drive to 
return a byte of information that is part of a 16 bit 
numbe~ that indicates the minimum cylinder address 
accessible for write operations. This number is 
programmed by the Load W~ite Permit Commands (see Section 
11. 8. 1. 2. 9 >. 

Th~ info~mation shall be t~ansferred by the Pa~ameter Byte 
of the command sequence. 

11. 8. 2. 2. 8. 1 Report w~ i te Permi t Hi gh (Command Code 2D 
Hex) 

This command shall transfer the most significant byte 
oT the 16 bit write permit address. 

11.8.2.2.8.2 Report Write Permit Low (Command Code 2E 
Hex) 

This command shall transfer the least significant byte 
of the 16 bit write permit address. 

11.8.2.2.9 Report Test Byte (Command Code 2F Hex) 

This command shall cause the selected drive to return a 
copy of the Test Byte transferred to the d~ive via the 
Load Test Byte Command (see Sec t i on 11. 8. 1. 2. 10 >. 

If there was no previous Load Test Byte Command. the Test 
Byte shall be reported as ze~o. 

The Test Byte shall be t~ansferred by the Pa~ameter Byte 
Or the command sequence. 

11.8.2.3 KENNEDY Unique Commands 

As these functions are not contained in the ANSI-proposed 
repertoire, they are implemented as KENNEDY Unique Commands. 



KENNE'I)Y COMPANY SERIES 6170 PRODUCT SPECIFICATION ~AGE 1§.1 

11. 8. 2. 3.1 Report Sense Byte 3 (Command Code 30 Hex) 

This command shall cause the selected drive to return 
Sense Byte 3 by the Parameter Byte of the command 
se~uence. No other action shall be taken in the drive. 
See Section 11.B. 4. 4 for the Sense Byte 3 Bits. 

11.8.2.3.2 Report Diagnostic Results <Command Code 31 Hex> 

This command shall cause the selected drive to return the 
Diagnostic Byte by the Parameter Byte of the command 
se~uence. No other action shall be taken in the drive. 

See Section 11.B. 4."5 for the Diagnostic Byte Bits. 

11.8.2.3.3 Report Sense Byte 4 (Command Code 32 Hex) 

This command shall cause the selected drive to return 
Sense Byte 4 by the Parameter Byte OT the handshake 
sequence. No other action shall be taken in the drive. 

Sense Byte 4 contains the actual Head Address as 
transTerred by the Select Moving Head Commands. 

11.8.2.3.4 Report Sense Byte 5 (Command Code 33 Hex) 

This command shall cause the selected drive to return 
Sense Byte 4 by the Parameter Byte of the handshake 
se~uence. No other action shall be taken in the drive. 

Sense Byte 5 allows reporting OT drive internal status. 
The bits are defined as Tollows: 
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Bit 7 6 5 4 3 2 1 o 
+---+---+---+---+---+---+---+---+ 
I X I X I X I X I X I X I X I X I 
+---+---+---+---+---+---+---+---+ 

I 
I ,. , 

+-X=O Forward 
X=1 Reverse 

I. +---- X=O No Offset 
I X=l Offset 
I 
I 

+---------x=o Early 
X=l Late 

+-------------X=O No Read Control 
X=l Read Control 

+-----------------x=o Attention Enabled 
X=l Attention Disabled 

+---------------------x=o Write Control Dis. 
X=l Write Control En. 

+-------------------------x=O No Read Permit 
X=l Read Permit 

+-----------------------------x=O No Write Permit 
X=l Write Permit 
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Table 4-5 
Drive Attributes 

Attribute 
User ID 
Model ID High 
Model ID Low 
Revision ID 
Device Type ID 
Table Modification 
Table ID 
Bytes Per Track High 
Bytes. Per Track Medium 
Bytes Per Track Low 
Bytes Per Sector High 
Bytes Per Sector Medium 
Bytes Per Sector Low 
Sector Pulses Per Track High 

Sector Pulses Per Track Med 

Sector Pulses Per Track Low 

Sectoring Method 
Number of Cylinders High 
Number of Cylinders Low 
Number of Moving Heads 
5 

Number of Fixed Heads 
Select Head Implementation 
Encoding Method #1 
Preamble #1 Length 
Preamble #1 Pattern 
Sync tU Pattern 
Postamble #1 Length 
Postamble #1 Pattern 
Gap #1 Length 
Gap #1 Pattern 
Encoding Method #2 
Preamble #2 Length 
Preamble #2 Pattern 
Sync #2 Pattern 
Postamble #2 Length 
Postamble #2 Pattern 
Gap #2 Length 
Gap' #2 Pattern 

Number 
00 Hex 
01 Hex 
02 Hex 
03 Hex 
OD Hex 
OE Hex 
OF Hex 
10 Hex 
11 Hex 
12 Hex 
13 Hex 
14 Hex 
15 Hex 
16 Hex 

17 Hex 

18 Hex 

19 Hex 
20 Hex 
21 Hex 
22 Hex 

23 Hex 
24 Hex 
30 Hex 
31 Hex 
32 Hex 
33 Hex 
34 Hex 
35 Hex 
36 Hex 
37 Hex 
40 Hex 
41 Hex 
42 Hex 
43 Hex 
44 Hex 
45 Hex 
46 Hex 
47 Hex 

Parameter 
User defined 
See Section 5.4.3.2 
See Section 5.4.3.3 
See Section 5.4.3.4 
See Section 5.4.3.5 
See Section 5.4.3.6 
See Section 5.4.3.7 
MSB of # of Bytes 
MedSB of # of Bytes 
LSB of * of Bytes 
MSB of * of Bytes 
MedSB of * of Bytes 
LSB of * of Bytes 
MSB of * of Sect. 
Pulses 

MedSB of * Sect. 
Pulses 

LSB of # of Sect. 
Pulses 

Sectoring Method 
MSB of * of Cylinders 
LSB of * of Cylinders 
Number of Moving Head 

Number of Fixed Heads 
See Section 5.4.3.15 
Encoding Method 
Number of Bytes 
Preamble Pattern 
Sync Pattern 
Number of Bytes 
Postamble Pattern 
Number of Bytes 
Gap Pattern 
Encoding Method 
Number of Bytes 
Preamble Pattern 
Sync Pattern 
Number of Bytes 
Postamble Pattern 
Number of Bytes 
Gap Pattern 

All unused bits in the Attributes shall be zero (0). 

All Attributes except 00 Hexl OE Hexl 33 Hexl and 43 Hex 
shall be read only. 
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Table 4-6 
Sector Sizes Selectable by Juml2ers 

(This Table is valid flor Models 6172 and 6173) 

Sector 
Jumpers I # ofl 1# ofl Sect. I Bytes per I 

IS3 IS2 IS1 ISO ISectorsl Pulses Sector 
----+---+---+---+-------+----------+-------+----------

141 140 94 64+ 30 

* 85 84 156 128+ 28 

* 82 81 162 128+ 34 

* * 78 77 170 128+ 42 

* 76 75 174 128+ 46 

* * 47 46 282 256+ 26 

* * 46 45 290 256+ 34 

* * * 45 44 296 256+ 40 

'* 44 43 302 256+ 46 

* * 24 23 556 512+ 44 

* * 23 22 580 512+ 68 

* * * 12 11 1112 1024+ 88 

* * 6 5 2224 2048+176 

* * * 1 0 13344 Iflull track 

* Indicates Jumper installed 

- indicates Jumper missing 

The other combinations 0' Jumpers are reserved 'Dr future 
use. 

The numbers in this table are decimal. 

Note that in the reporting ofl the Jumpers in the Model ID 
High Attribute (see Section 11.8.3.2) a missing Jumper 
e qua 1 s to a .. ONE" - bit. 
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Table 4-7 
Drive Attributes ror Dirferent Models 

jValues in Hex) 

KENNEDY 6170 Model 
Attrib. 
~N~o~.~H~e~x~ __ ~A~t~t~r~i~b~u~t~e~ __________________ ~6~1~7.~1 __ ~6~2g 
00 User ID 00* 00* 
01 Model ID High X X 
02 Model ID Low 00 01 
03 Revision 10 XX XX 
00 Device Type 01 01 
OE Table Modification 40* 40* 
OF Table ID 01 01 
10 Bytes Per Track High 00 00 
11 Bytes Per Track Medium 34 34 
12 Bytes Per Track Low 20 20 
13 Bytes Per Sector High ** ** 
14 Bytes Per Sector Medium ** ** 
15 Bytes Per Sector Low ** ** 
16 Sectors Per Track High ** ** 
17 Sectors Per Track Medium ** ** 
18 Sectors Per Track Low ** ** 
19 Sectoring Method 01 01 
20 Number Or Cylinders High 02 02 
21 Number Or Cylinders Low 66 66 
22 Number Or Moving Heads 01 03 
23 Number of Fixed Heads 00 00 
24 Select Head Implementation 02 02 
30 Encoding Method #1 00 00 
31 Preamble #1 Length 08 08 
32 Preamble #1 Pattern 00 00 
33 Sync #1 Pattern 00* 00* 
34 Postamble #1 Length 00 00 
35 Postamb 1 e #1 Pattern 00 ' 00 
36 Gap #1 Length 01 01 
37 Gap #1 Pattern 00 00 
40 Encoding Method #2 00 00 
41 Preamble #2 Length 08 08 
42 Preamble #2 Pattern 00 00 
43 Sync #2 Pattern 00* 00* 
44 Postamble #2 Length 00 00 
45 Postamble #2 Pattern 00 00 
46 Gap #2 Length 01 01 

6173 
00* 

X 
02 
XX 
01 
40* 
01 
00 
34 
20 
** 
** 

** 
** 
** 
** 
01 
02 
66 
05 
00 
02 
00 
08 
00 
00* 
00 
00 
01 
00 
00 
08 
00 
00* 
00 
00 
01 

* 'These Attributes can be changed by the host via Load 
Drive Attribute Commands. The values given are for the 
Initial State. 
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** These values are set according to Table 4-6 upon 
reaching Initial State and may be changed by the host 
via the Load Bytes Per Sector and the Load Sectors Per 
Track Commands, followed by a Partition Track Command. 

X Depending on Jumper setting. See Section 11. 8. 3. 2. 

XX Binary number of revision level. 

11.8.3 Drive Attribute Commands 

These optio~al commands allow the host to manage the drive's 
mass memory configuration. The host can interrogate each drive 
on the daisy chain bus to determine each drive's attributes. 
The host may then modify attributes of the drives to optimize 
parameters of the subsystem. Device type, model IDs. etc. are 
also provided. 

The Drive Attribute Commands.are: 

Load Attri.bute Number, Load Drive Attribute, and Report Drive 
Attribute. 

They are lused to load and/or report drive attributes. but do not 
cause any operation that affects the characteristics of the 
drive. All Drive Attribute Commands are optional. 

The Parameter Byte transferred with the 
Command is used as a number to select 
number remains valid for all subsequent 
Attribute Commands until changed by 
Command. 

Load Attribute Number 
a Drive Attribute. This 
Load and Report Drive 
another Load Attribute 

If for a received number no attribute is assigned or the 
function is not implemented in the 6170 ANSI interface, the 
Attention Condition and the Illegal Command Bit in the General 
Status Byte shall be set. 

The Load Drive Att~ibute Command shall set the selected 
attribute to the value transfered with the Parameter Byte. IT 
the selected attribute can be read only and not be altered, the 
Attention Condition and the Illegal Command Bit in the General 
Status Byte shall be set. 

The Repo~t Attribute Command shall cause· the selected drive to 
return the current value of the selected attribute. This 
command shall work for all implemented attributes (see Table 
4-5>' 
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11. 8. 3. 1 User ID (Numb er 00 He x) 

This attribute is a user writeable and readable byte that can 
be used for any purpose. It is intended to be used to 
identify the characteristics of the drive. 

The User ID shall be initialized to zero. 

11.8.3.2 Model ID High (Number 01 Hex) 

This attribute is a read only byte that the drive shall set 
to a value to identify the Jumper selection of a particular 
dT'ive. 

The value of this attribute is defined as below. 

Bit 7 6 5 4 3 2 1 o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

X X 0 0 I S3 : S2 : Sl I SO 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

+-----+-----+-----+ 
Sector Size 
See Table 5.4-4 
S=O: Jumper Present 
S=l: Jumper Missing 

+-X = 1 Spin Command Disabled 
X = 0 Spin Command Enabled (Jumper present) 

+-------X = 0 Busy on Seek Command (Jumper present) 
X = 1 Not Busy on Seek Command 

11.8.3.3 Model ID Low (Number 02 Hex) 

This attribute is a read only byte that KENNEDY shall set to 
a valu2 to identify a particular drive model depending on the 
Nodel Select Jumpers. See Table 4-7 for the values. Note 
that a "ONEil-bit equals a missing Jumper. 

Other values are reserved for future use. 
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11.8.3.4 Revision ID <Number 03 Hex) 

This attribute is a read only byte that KENNEDY shall set to 
a value to identify the revision level of the drive. 

11.8.3.5 Device Type ID (Number 00 Hex) 

This attribute is a read only byte that identifies the drive 
as defined below: 

01 Hex = Non-removable disk 

11.8.3.6 Table Modification (Number OE Hex) 

The purpose of this byte is to permit an orderly modification 
of the Attribute Table (see Table 4-5). especially in a 
multi-host environment. 

During the Initial State generation the drive initializes the 
Attribute Table. When the table is initialized by the drive 
bit 7 is res~t and bit 6 is set. A host may at its option 
modify any of the writeable attributes and if it does the 
drive must reset bit 6. 

After all bytes have been modified the host sets bit 5 to 
indicate that the first modification process is complete. 

When any subsequent byte, except number OE Hex. is modified, 
bit 5 is reset and bit 4 is set. After the host has modified 
the byte(s) it must execute a Load Drive Attribute Command 
with number OE Hex selected. This command shall set bit 5. 
When either bit 7 or bit 4 is equal to one or no bit is set. 
the Attribute Table is partially modified and is not safe to 
use. Bit 5 is set to establish that the table values have 
been modified and are safe to use. As long as bit 6 remains 
set the table contains the initial values set by the drive. 

This attribute is defined as follows: 

Bit 7 6 5 4 3 2 1 o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 

o o o o 
+-----+-----+-----+-----+-----+-----+-----+-----+ 
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Bit 7 = One: The Attribute Table is being modi~ied by the 
drive. This bit is set by the drive and is reset 
by the drive upon completion of the modification 
process (this is for reference only; during the 
Initialization Se~uence the KENNEDY ANSI has the 
Busy Signal set). 

Bit 6 = One: The drive attribute values have not been 
modified. This bit is set by the drive upon 
attaining the Initial State and is reset when 
any Load Attribute Command (except to number. 
OE Hex) or the Partition Track Command is 
executed. 

Bit 5 = One: This bit, which is set by a Load Attribute 
Command to Number OE Hex, is used to signify 
that the Attribute Table is complete and ready 
for use. This bit is reset on any load Drive 
Attribute Command except to number OE Hex. This 
bit can be set only by executing a Load 
Attribute Command to number OE Hex. 

Bit 4 = One: This bit is set by the drive after a Load Drive 
Attribute Command or a Partition Track Command 
is executed after bit 5 was e~ual to one. This 
bit can only be reset by executing a Load Drive 
Attribute Command to number OE Hex. The setting 
o~ this bit causes Bit 5 of Sense Byte 2 
(Attribute Table Modified) and the Attention 
Condition to be set. 

Bits 0,1,2. and 3 shall be zero. 

11.B. 3. 7 Table 10 (Number OF Hex) 

This read only attribute defines the meaning of Attributes 
with Numbers 10 - FF Hex. 

This attribute has always a value of 01 Hex, thus indicating 
that the values of Table 4-7 are valid and according to the 
ANSI standard. 

11.B. 3. B Bytes Per Track 

The three read only 'Bytes Per Track" attributes define a 24 
bit number that represents the total number·of unformatted 
bytes that occur between consecutive active going edges of 
Index Pulses. The KENNEDY models 6172, and 6173 have 13,344 
Bytes Per Track. See Table 4-7 for the Hex values. 
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11.8.3.8.1 Bytes Per Track High (Number 10 Hex) 

This attribute is the most signi~icant byte of the Bytes 
Per Track Attributes. 

11.8.3.8.2 Bytes Per Track Medium (Number 11 Hex> 

This attribute is the medium significant byte of the Bytes 
Per Track Attributes. 

11.8.0.8.3 Bytes Per Track Low (Number 12 Hex> 

This attribute is the least significant byte of the Bytes 
Per Track Attributes. 

11.8.3.9 Bytes Per Sector 

The three read only 'Bytes Per Sector' attributes define 
bit number that represents the total number of bytes 
occur between active going edges o~ Sector Pulses, 
between the active going edge of the Index Pulse and 
active going edge of the first Sector Pulse. 

a 24 
that 
and 
the 

The three attribute bytes shall be initialized to th~ values 
as defined by the settin~ of the Sector Size Select Jumpers 
(see Table 4-6). 

These attributes may be changed by a host using the Load 
Bytes Per Sector Commands (see Section 11.8.1.2.6) and a 
subsequent Partition Track Command (see Section 11.8.2.2.5). 

11.8.3.9.1 Bytes Per Sector High (Number 13 Hex) 

This attribute is the most significant byte of the Bytes 
Per Sector Attributes. 

11.8.3.9.2 Bytes Per Sector Medium <Number 14 Hex) 

This attribute is the medium significant byte of the Bytes 
Per Sector Attributes. 
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11.8.3.9.3 Bytes Per Sector Low (Number 15 Hex> 

This attribute is the least significant byte of the Bytes 
Per Sector Attributes. 

11. 8. 3.10 Sector Pulses Per Track 

The three read only 'Sector Pulses Per Track' attributes 
define a 24 bit number that indicates the number of Sector 
Pulses between but excluding Index Pulses generated by the 
drive per revolution. 

The three attribute bytes shall be initialized to the values 
as defined by the setting of the Sector Size Select Jumpers 
(see Table 4-6). 

These attributes may be changed by a host using the Load 
Sector Pulses Per Track Commands (see Section 11. 8.1. 2. 7) and 
a subsequent Partition Track Command (see Section 
11.8.2.2.5>. 

11.8.3.10.1 Sector Pulses Per Track High (Number 16 Hex) 

This attribute defines the,most significant byte of the 
Sector Pulses Per Track Attributes. 

11.8.3.10.2 Sector Pulses Per Track Medium (Address 17 
He)' ) 

This attribute defines the medium significant byte of the 
Sector Pulses Per Track Attributes. 

11. 8. 3. 10. 3 Sector Pu 1 ses Per Trac k Low (Numb er 18 He x) 

This attribute defines the least significant byte of the 
Sector Pulses Per Track Attributes. 

11.S.3 11 Sectoring Method (Number 19 Hex) 

This read only attribute defines the sectoring method used in 
th e d"r' i ve. 

The value of 01 Hex indicates that hard sectoring is used. 
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11. 8. 3.12 Number of Cylinders 

The two read onl~ 'Number of Cylinder' attributes define a 16 
bit number that represents the number of cylinders 
implemented in the drive. This number is one greater than 
the maximum allowable cylinder address that can be addressed. 
The KEN~EDY models 6172 and 6173 have 614 cylinders. See 
Table 4-7 for the Hex values. 

11.8.3.12.1 Number of Cylinders High (Number 20 Hex> 

This attribute is the most significant byte of the Number 
of Cyiinder Attributes. 

11. 8. 3.12.2 Number of Cylinders Low (Number 21 Hex) 

This attribute is the least significant b~te of the Number 
of Cylinder Attributes. 

11. 8. 3. 13 Number of Moving Heads (Number 22 Hex) 

This read only attribute represents the number of moving 
heads implemented in the drive. This number is one greater 
than the maximum allowable head address that can be 
ad dressed. 

The value of this attribute 
determined by the Model 
the values. 

depends on 
Select .Jumpers. 

the model and is 
See Table 4-7 for 

11. 8. 3.14 Number of Fixed Heads (Number 23 Hex> 

This read only attribute represents the number of fixed heads 
imple~ented in the drive. The KENNEDY 6170 has no fixed 
heads, this attribute has always a value of zero. 

11. 8. 3.15 Select Head Implementation <Number 24 Hex) 

This read only attribute indicates which of the two Select 
Moving Head Commands (Command Code 44 Hex and 45 Hex) are 
accepted by the drive. 

The value of 02 Hex indicates that both Command Codes are 
accepted. 
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11.8.3.16 Header Encoding Method #1 (Number 30 Hex) 

See Section 6 for the assignment of the format elements. 

This read only attribute represents the header encoding 
method used for all fields labeled "#1". The value of zero 
indicates that Modified Frequency Modulation (MFM) is used. 

11.8.3.17 Preamble #1 Length (NumbeT' 31 Hex) 

This read only 
header preamble 
eight (08 Hex) 
by the drive. 

attribute represents the minimum number of 
bytes required by the drive. The value of 

indicates that at least 8 bytes are required 

11. 8. 3.18 Preamble #1 Pattern (Number 32 Hex) 

This read only attribute represents the 
recorded in the header preamble bytes. 
required to be all zeroes. 

pattern to 
The pattern 

11.8.3.19 Synchronization #1 Pattern (Number 33 Hex) 

be 
is 

This writeable and readable attribute represents the pattern 
to be recorded in a one byte synchronization field following 
the preamble. The pattern shall be recorded starting with 
the most significant bit. 

The drive requires no specific pattern, SO the initial value 
of this attribute shall be zero. 

11.8.3.20 Postamble #1 Length (Number 34 Hex) 

This read only attribute represents the minimum number of 
postamble bytes required by the drive. The value is zero and 
indicates that no postamble is required by the drive. 

11.8.3.21 Postamble #1 Pattern (Number 35 Hex) 

This read only attribute represents the pattern to be 
record~d in the postamble bytes. The value of zero indicates 
that the drive does not require a specific postamble pattern. 
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11.8.3.22 Gap #1 Length (Number 36 Hex) 

Thii read only attribute represents the minimum number of 
bytes in the hea'der gap (splice area) between postamble and 
the next preamble. The value of one (01 Hex> indicates that 
one byte is required by the drive. 

11.8.3.23 Gap #1 Pattern (Number 37 Hex> 

This read only attribute represents the pattern to be 
recorded in the gap bytes. The value of zero indicates that 
no specific pattern is required by the drive. 

11.8.3.24 Data Encoding M~thod #2 (Number 40 Hex) 

This read only attribute represents the data encoding method 
used in all fields labeled "#2". The value of zero indicates 
that Modified Frequency Modulation (MFM) is used. 

11.8.3.25 Preamble #2 Length <Number 41 Hex) 

This read only attribute represents the minimum number of 
preamble bytes required by the drive. The value of eight (08 
Hex) indicates that at least eight bytes are required. 

11.8.3.26 Preamble #2 Pattern (Number 42 Hex> 

This read only attribute represents the pattern to be 
recorded in the preamble bytes. The value of zero indicates 
that an all zeroes pattern is required. 

11.8.3.27 Synchronization #2 Pattern <Number 43 Hex) 
I 

This writeable and readable attribute represents the pattern 
to be recorded i~ a one byte synchronization field following 
the preamble. The pattern shall be recorded starting with 
the ~ost significant bit. The initial value of zero 
indicates that no specific pattern is required by the drive. 
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11.8.3.28 Postamble #2 Length (Number 44 Hex> 

This read only attribute represents 
postamble bits required by the drive. 
indicates that no postamble is required. 

the minimum number Or 
The value Or zero 

11.8.3.29 Postamble #2 Pattern (Number 45 Hex) 

This read only attribute represents the pattern to be 
recorded in the postamble bytes. The value Or zero indicates 
that no specific pattern is required by the drive. 

11.8.3.30 Gap #2 Length (Number 46 Hex) 

This read only attribute represents the minimum number Or 
bytes in the gap (splice area) between postamble and the next 
preamble. The value of one (01 Hex) indicates that one byte 
is required by the drive. 

11.8.3.31 Gap #2 Pattern (Number 47 Hex) 

This read only attribute represents the pattern to be 
recorded in the gap bytes. The value of zero indicates that 
no specific pattern is required by the drive. 

Bit # 
0 
1 
2 
3 
4 
5 
6 
7 

* 

** 

Table 4-8 
General Status Byte 

. Meaning Mandatory/Optional 
Not Ready ** 
Centrol Bus Error * 
Illegal Command * 
Illegal Parameter * 
Sense Byte 1 
Sense Byte 2 
Busy Executing 
Normal Complete * 

M 
M 
M 
M 
M 
M 
M 
M 

Method of Clear~ 
Self Clearing 
Clear Fault Command 
Clear Fault Command 
Clear Fault Command 
See Sense Byte 1 
See Sense Byte 2 
Self Clearin9 
Clear Attention Command 

A zero to one transition of this bit shall set the 
Attention Condition. 

The zero to one transition and the one to zero 
transition of this bit shall set the Attention 
Condition. 
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Bit # 
o 
1 
2 
3 

4 
5 
6 
7 

* 

** 

Table 4-9 
pense Byte 1 

Meaning Mandatory/Optional 
Seek Error * 
Read/Write Fault * 
Power Fault * 
Read/Write Permit 
Violation * 

Speed Error * 
Command ReJect * 
Other Err. /Sense Byte 
D~agnostic Errors *** 

M 
M 
o 

o 
o 
M 

3**** 0 
o 

Method of Clearin~ 
Clear Fault Cmd. ** 
Clear Fault Command 
Clear Fault Command 

Clear Fault Command 
Clear Fault Command 
Clear Fault Command 
Clear Fault Command 
See Diagnostic Byte 

A zero to one transition of this bit shall set the 
Attention Condition. 

If this bit was set during a rezero operation, a 
Rezero Command shall reset the error condition. 

This is a KENNEDY Unique Status Bit. 

See Sense Byte 3. 

Table 4-10 
Sense Byte 2 

Bit # Meaning· Mandatory/Ootional Method of Clearin~ 
o Initial state * 
1 Ready Transition * 
2 Unused 
3 Unused 
4 Unused 
5 Drive Attribute 

6 

7 

Table Modified * 
Positioned Within 
Protected Area 

Unused 

M Clear Attention Command 
M Clear Attention Command 

o Clear Attention Command 
Write 

M Self Clearing 

Note: The unused bits shall be reported as zero. 

* A zero to one transition of this bit shall set the 
Attention Condition. 
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Bit # 
0 
1 

2 
3 
4 
5 
6 
7 

* 

** 

Bit # 
0 
1 
2 
3 
4 
5 
6 
7 

* 

SERIES 6170 PRODUCT SPECIFICATION PAGE 121. 

Table 4-11 
Sense Byte 3 (KENNEDY Unique) 

M~e~a~n~i~n~g~ ______________________________ ~M~e_~t~h~o~d~o~ Clearin~ 
Spin Error * Clear Fault Command 
PLO Error or Write Gate and 

Not Fine Track ** * 
Guard Band Error * 
Positioner at Outer Stop * ** 
Parking Lock Engaged * 
Reserved for future use 
Reserved for future use 
Reserved for future use 

Clear Fault Command 
Rezero Command 
Rezero Command 
Self Clearing 

A zero to one transition of this bit shall set the 
Attention Condition. 

This error shall also set the Not Ready Bit in the 
General Status Byte. 

Table 4-12 
Diaqn~stic Results Byte (KENNEDY Uniguet 

Meaning Method of~learin~ 
RAM Error * PROM No. 1 Error * PRO",t No. 2 Error * Reserved for future use 
Reserved for future use 
Reserved for future use 
Reserved for future use 
Reserved for future use 

These error bits cannot be cleared. They also cause the 
Not Ready Bit in General Status to be set. 
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Table 4-13 
Command Busy/Not Ready Relationships 

Function Busy Signal Not Ready Busy Executing 
______________________________ -=s~t~aut~u~s~, ____ ~S~t~a~t~u~~s ____ ~Status 
No Power N/A N/A N/A 

Idle Condition 

Spinning Up * 

Spinning Down* 

Rezeroing * 

Seeking * 

Offsetting * 

Power Fault ** 

Error Conditions as 
Speed Error, Guard 
Band Error,PLO Error 

Seek Error on Rezero 
Operation 

Power Up Sequence 
and Diag. *** 

R/'-J Operation 

Partition T~ack *' 
Seek to Outer Stop * 

o 

1 

1 

1 

o **** 

1 

o 

o 

o 

1 

o 

1 

1 

o 

(1) 

1 

o 

o 

o 

1 

1 

1 

(1) 

o 

o 

1 

* Indicates Time Dependent Operation 

o 

(1) 

(1) 

1 

(1) 

o 

o 

o 

o 

(1) 

(1) 

** Status is indicated for non-catastrophic power fault. 
Catastrophic power failure results in undefined state 
Or the signals. 

*** Including the Selective Reset Command. 

**** \ If the Seek Busy Jumper (see Section 11. 4. 7) is 
installed, the Busy Signal shall be set during the 
See k Command. 

() Indicates that the status is not accessible because 
the Busy Signal is set. 
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11.8.4 Fault Reporting 

11. 8. 4. 1 General Status Byte 

See Table 4-8. 

11. B. 4.1. 1 Bit 0 - Not Ready 

A light emitting diode on the ANSI board indicates the 
Ready State (if lighted) at all times, regardless of the 
selection status. 

The Not Ready Bit shall be set if the drive is unable to 
perform a Seek or Offset Command or a read/write 
operation. Th& drive shall accept a Rezero Command, if no 
Speed Error exists and the internal diagnostics have been 
performed successfully. 

The Not Ready conditions are: 

Internal diagnostics during power up failed. 

Spindle speed not within tolerance 

Seek Error, when a rezero operation (either a Rezero 
Command or a self-initiated rezero operation) failed 

Power Fault 

Power Up sequence and internal diagnostics performing 

The 'first seek' after spinning up could not be 
ath ieved .. 

A Seek to Outer stop Command has been performed. 

One of the following errors 
Guard Band Error, Write Gate 
simultaneously. PLO Error or 
Trac: k. 

has been detected: 
and Read Gate active 
Write and not Fine 

Index, Sector. and Read/Reference Clock are invalid when 
the drive is not ready. 
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The Not Ready Bit shall be reset by a Clear Fault Command 
if the reason for Not Ready no longer exists. 

The Not Ready Bit shall be cleared by a Rezero Command, if 
the condition was caused by one of therollowing events: 

Failing Rezero operation, See' to Outer Stop Command, or 
Guard Band Error. 

The ready to not ready and not ready to ready transition 
shall set the Ready Transition Bit in Sense Byte 2 and the 
Attention Condition. 

See Table 4-13 for the Busy/Not Ready relationship. 

11.8.4.1.2 Bit 1 - Control Bus Error 

This bit shall be set if the drive detects a protocol or 
Control Bus Parity error during the transfer of a command 
or parameter such as: 

- Control Bus Parity error (if enabled by the Control Bus 
Parity Checking Jumper) 

- Command Request active and Bus Direction Out inactive 

- The level of the Bus Direction Out Signal for the 
transfer of the Parameter Byte does not comply with 
Bit 6 of the Command Code (see Section 5.3.1. 2.1). 

- Two consecutive Parameter Cycles 

- Time out condition on a handshake sequence 

- Command Request and Parameter Request active 
simultaneously. 

The drive shall not act upon the command transferred 
during a Command/Parameter cycle resulting in a Control 
Bus Error. If the Bus Direction Out Signal is inactive 
for the second byte and a Control Bus Error has been 
detected, the drive shall return the General Status Byte. 

The Control Bus Error Bit shall be reset by the Clear 
Fault Command. 

The detection of a Control Bus Error shall set the 
Attention Condtion. 
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11. 8. 4.1. 3 Bit 2 - Illegal Command 

This bit shall be set if the drive detects an illegal 
command such as: 

The command received is not implemented in the drive or 
not allowed by the configuration (e. g. Spin Command 
issued when the Jumper for enabling the Spin Command 
is not installed). 

The drive detected a parity error in the Command Byte 
which shall also set the Control Bus Error Bit. The 
checking of Control Bus Parity can be enabled or 
disabled by the Control Bus Parity Checking Jumper 
(see Section 11. 4. 3>' 

An attempt is made to write a read only attribute in 
the Attribute Table. 

An illegal Attribute Number has been selected. 

This bit shall be set when a 
Command is received. 

'Report Illegal Command' 

The Illegal Command Bit shall be reset by the Clear Fault 
Command. 

This error shall set the Attention Condition. 

11. 8. 4.1. 4 Bit 3 - Illegal Parameter 

This bit shall be set if the drive detects an illegal 
parameter or part of a parameter such as: 

The parameter is an address and exceeds the valid 
range (e. g. illegal head address). 

Any other illegal parameter value. 

The drive detected a parity error in the Parameter 
Byte which shall also set the Control Bus Error 
Bit. The checking of Control Bus Parity can be 
enabled or disabled by the Control Bus Parity 
Checking Jumper (see Section 11.4.3>. 

The Illegal Parameter Bit shall be reset by the Clear 
Fault command. 

This error shall set the Attention Condition. 
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11. 8. 4.1. 5 Bit 4 - Sense Byte 1 

This bit shall be generated by an "OR" function of all 
bits in the Sense By te 1 status byte. Th e Sense By te 1 
Bit shall be reset if all bits of the Sense Byte 1 are 
zero. 

11.8.4.1.6 Bit 5 - Sense Byte 2 

This bit shall be generated by an "OR" function of all 
bits in the Sense Byte 2 status byte. The Sense Byte 2 
Bit s~all be reset if all bits of the Sense Byte 2 are 
zero. 

11. 8. 4.1. 7 Bit 6 - Busy Executing 

This bit shall be set during the execution of a Seek 
Com.~and. if the Seek Busy Jumper (see Section 11. 4. 7) is 
not i nst:all ed. All oth er Time Dep end ent Command s "ave th e 
Busy Signal active during their execution. so that no 
status transfer is possible during their execution. 

Note: This status bit is different from the Busy Signal 
(see Section 11.7.2.7). 

11.8.4. 1.B Bit 7 - Normal Complete 

This bit shall be set if the drive 
c omp 1 eted a Time Dep end ent Command. See 
4-4. 

has successfully 
Tables 4-3 and 

The Normal Complete Bit shall be reset by the Clear 
Attention Command. 

The zero to one transition of this bit shall set the 
Attention Condition. 

11.B. 4.2 Sense Byte 1 

Bee Table 4-9. 



KENNEOY CO~lPANY SERIES 6170 PRODUCT SPECIFICATI~ ____ __ PAGE 203 

11. 8. 4. 2.1 Bit 0 - Seek Error 

The Seek Error Bit shall 
command (Seek, Rezero, Seek 
completed successfully. 

be 
to 

set if a head positioning 
Outer Stop) cannot be 

This Bit shall also 
operation included in 
completed successfully. 

be set if 
the Initial 

the automatic rezero 
Sequence cannot be 

The time out 
milliseconds 
Command. 

condition for 
and is 1700 

a See k Command 
milliseconds for 

is 200 
a Rezero 

If a Seek Error is detected in a seek operation, an 
automatic rezero operation is initiated in the drive. 
Thus the heads are positioned on cylinder zero when a Seek 
Error is reported. During the rezero portion of this 
sequence the drive shall set the Busy Signal. The 
Att~ntion Condition shall not be generated until the end 
of the rezero portion. 

A Clear Fault Command or a Rezero Command shall reset this 
bit, if the aLltomatic rezero operation was successful. 

A Rezero Command shall reset this bit, if the error 
condition occurred during a Rezero Command or an automatic 
rezero operation, in which case the Not Ready Bit in the 
General Status was also set. 

A zero to one transition of this bit shall set the 
Attention Condition. 

11.8,4.2.2 Bit 1 - Read/Write Fault 

This bit shall be set if the drive is not able to execute 
a read function or a write function or detects a fault 
during the reading or writing. Two kinds of faults are 
distinguished: 
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a) Bit 1 and Bit 5 shall be set if the execution of a 
l..iil·ite function requested by making Write Gate 
active is prevented by one of the Following 
conditions: 

Write Gate active and writing disabled by a Write 
Control Command (see Section 11. 8.1. 1. 2>' 

Write Gate 
11. 8. 1. 2. 4 >. 

active and Offset (see Section 

b) Bit 1 only shall be set if the drive detects a 
fault in its read/write section such as: 

Simultaneous selection of more than one head. 

Write Gate active but no write current. 

Write Gate and Read Gate active simultaneously 

The Read/Write Fault Bit shall be reset by the Clear Fault 
COMmand. 

A zero to one transition of this bit shall set the 
Attention Condition. 

11.8.4.2.3 Bit 2 - Power Fault 

This bit shall be set if the drive detects a failure such 
as overvoltage or undervoltage in one of its supply 
voltages. 

This bit shall be reset by the Clear Fault Command if the 
power failure no longer exists and is non-catastrophic. 

A zero to one transition of this bit shall set the 
Attention Condition. 

11.8.4.2.4 Bit 3 - Read/Write Permit Violation 

This bit shall be set if writing to the currently accessed 
track is not permitted (see Section 11. 8.1. 2.9) and Write 
Ga~e is active. No write operation shall take place if 
this error occurs. 



KENNf.DY CONPANY SERIES 6170 PRODUCT SPECIFICATION ____ . __ f.AGE 205 

This bit shall be set if reading the currently accessed 
track is not permitted (see Section 11. 8.1. 2. 8) and Read 
Gate is active. The Read Data Lines shall be held static 
if this error occurs. 

This bit shall be set if the Busy Executing Bit in the 
General Status Byte is set and Write Gate or Read Gate are 
active. 

This bit shall be reset by the Clear Fault Command. 

The zero to one transition of this bit shall set the 
Attention Condition. 

11.8.4.2.5 Bit 4 - Speed Error 

This bit shall be set if the drive detects that the 
spindle speed is not within the specified tolerances (see 
the first part of this document). 

This bit shall be reset by the Clear Fault Command if the 
spindle speed is within the specified tolerance. 

The zero to one transition of this bit shall set the 
Attention Condition. 

11.8.4.2.6 Bit 5 - Command ReJect 

This bit shall be set if the drive received a command 
which it cannot execute at this time because of some 
interlocking condition or command sequence error. 

This status bit may be set 
status bit that defines 
rejected. 

in 
the 

combination with another 
reason why the command was 



SERIES 6170 PRODUCT SPECIFICATION PAGE 2Q2 

The drive is Not Ready and has received a 
command that cannot be executed (such as, Seek 
when the disk is not rotating). 

A Time Dependent Command is received when a 
seek operation is in progress. 

- A Write Control Command is received during a 
write operation. 

A Load Write Permit Command is received during 
a write operation. 

A Load Read Permit Command is received during a 
'read operation. 

The Command Reject Bit shall be reset by the Clear Fault 
Command. 

The zero to one transition of this bit shall set the 
Attention Condition. 

11.8.4.2.7 Bit 6 - Other Errors/Sense Byte 3 

This bit is KENNEDY unique. 

This bit shall be generated by an "OR" function of all 
bits in the Sense Byte 3 status byte. The Sense Byte 3 
Bit shall be reset when all bits of the Sense Byte 3 are 
zero. 

11.8.4.2.8 Bit 7 - Diagnostic Byte 

This bit is KENNEDY unique. 

This bit shall be generated by an "OR" function of all 
bits in the Diagnostic Byte status byte. The Diagnostic 
Byte Bit shall be reset when all bits of the Diagnostic 
Byte are zero. 

11.8.4.3 Sense Byte 2 

Sl'f~ TablEl 4-10. 
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11. 8.4,3.1 Bit 0 - Initial State 

This bit shall be set if an initialize procedure has been 
ent'ered and the procedllre has been completed. The Initial 
State Bit shall be reset by a Clear Attention Command. 

The zero to one transition of this bit shall set the 
Attenti on Condition. 

11.8.4.3.2 Bit 1 - Ready Transition 

This.bit shall be set if a one to zero or zero to one 
transition has occurred on the Not Ready Bit (see Section 
11. 8. 4.1. 1>. The Ready Transition Bit shall be reset by a 
Clear Attention Command. 

The zero to one tran·sition of this bit shall set the 
Attention Condition. 

11.8.4.3.3 Bit 5 - Drive Attribute Table Modified 

This bit shall be set if Bit 4 of the Table Modification 
Attribute Number OE Hex (see Section 11,8.3.6) transitions 
to a one. This bit shall be reset by a Clear Attention 
Conrnand. 

The zero to one transition of this bit shall set the 
Attention Condition. 

11,8.4.3.4 Bit 6 - Positioned Within Write Protected Area 

This bit shall be set by the drive whenever Write Control 
(see Section 11. 8.1. 1. 2) has placed the drive in the write 
disable state. 

This bit shall be set if the external write protect switch 
(see Section 11. 5) is set to write p'rotect and a 
subsequent Seek, Rezer"o, Read Permit, Write Permit or 
Selective Reset Command has been performed. Note that the 
write protection by this switch is enabled immediately. 

This bit shall be set by the drive whenever the heads are 
positioned within an area that has been dePined as write 
protected by a Load Write Permit Command (see Section 
11.8.1.2.9) and the drive is write enabled, 
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This bit shall be reset if the ~eads are positioned 
outside the write protected area and writing is enabled by 
a Write Control Command. 

11.8.4.3.5 Bits 2, 3, 4, and 7 

13i ts 2, 
zero. 

and 4 are reserved and shall be reported as 

11.8.4.4 Sense Byte 3 

This Sense Byte is a KENNEDY 
additional errors which are 
Sense Byte 2. 

unique feature. It reports 
not covered by Sense Byte 1 or 

To transfer this byte the Report Sense Byte 3 Command (see 
Sec ti on 11. 8. 2. 3. 1) sha 11 be used. 

11. 8. 4. 4.1 Bit 0 - Spin Error 

This bit shall be set if during a spin up operation the 
disks do not come up to speed within 15 seconds. 

This bit shall be set if during a spin down operation the 
disks do not slow down after 15 seconds. 

The zero to one transition of this bit shall set the 
Attention Condition. 

This bit shall be cleared by the Clear Fault Command. 

11.8.4.4.2 Bit 1 - PLO Error or Write Gate and Not Fine 
Trac~ 

This bit shall be set if the PLO in the servo circuit of 
the drive is not operating correctly. 

This bit shall be set if Write Gate is active and the 
heads are not positioned in the center of a track. 

The zero to Dne transition of this bit shall set the Not 
Ready Bit in the General Status Byte and the Attention 
Condition. 

This bit shall be cleared by the Rezero Command. 
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11.8.4.4.3 Bit 2 - Guard Band Error 

This bit shall be set if a drive detects that the heads 
are not positioned over the data area except during a 
Rezaro Command or a Seek to Outer stop Command. Upon 
detection Or this error an automatic rezero operation 
shall be performed. This shall set the Busy Signal for 
the duration of the rezero. 

This error shall set the Not Ready Bit in General Status 
and the Attention Condition. 

A Rezero command shall clear the Guard Band Error Bit. 

11.8.4.4.4 Bit 3 - Outer Stop 

This bit shall be set if a Seek to Outer Stop Command has 
been performed. This shall also set the Not Ready Bit in 
the General Status. 

11.8.4.4.5 Bit 4 - Park Lock 

This bit is applicable for drives with the parking lock 
installed. 

This bit shall be set when the positioner parking lock is 
engaged. The parking lock is engaged when the drive motor 
is shut oPf. 

11.8.4.4.6 Bits 5,6, and 7 - Reserved 

These bits are reserved for future use and shall be 
reported as zero. 

11.8.4.5 Diagnostic Results Byte 

The Diagnostic Results Byte is a KENNEDY unique feature. It 
reports the result of built-in drive diagnostics. 

To transfer this byte the Report Diagnostic Results Command 
(see Section 11. 8. ~~. 3. 2) shall be used. 
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11.8.4.5.1 Bit 0 - RAM Error 

This bit indicates a malfunction of the RAM circuit with(n 
the drive. 

The drive shall no~ become ready if this error occurs. 

This error cannot be cleared. 

11.8.4.5.2 Bit 1 - PROM No. 1 Error 

This ~it indicates a malfunction of the PROM No. 
circuit within the drive. 

1 memory 

The drive shall not become ready if this error occurs. 

This error cannot be cleared. 

11.S. 4.5.3 Bit 2 - PROM No. 2 Error 

lhis bit indicates a malfunction of the PROM No. 
circuit within the drive. 

2 memory 

The drive shall not become ready if this error occurs. 

This error cannot b~ cleared. 

11.S.4. 5.4 Bits 3,4,5,6, and 7 - Reserved 

These bits are reserved for future expansion of the 
diagnostics and shall be reported as zero. 

11.9 Timing Specification 

The timing characteristics described in the following sections are 
referenced to the signals at the drive interface connector. The 
controller tiwing shall be designed to accomodate cable delays and 
signal skew within the cable. 

Note: lhis section takes precedence, with respect to actions and 
timing, over all preceding sections. Al1 waveforms in .the timing 
diagrams show the voltage levels of the signals. A "_" in front of 
a signal name indicates a,"LQW u -active, "HIGH"-inactive signal. I A 
"+" in front of a 5 i gna 1 name i nd i cates a "HIGH u -ac t i ve, 
"LOW"--inactive signal. 
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11. 9. 1 Control Bus Timing 

11. 9.1. 1 Selection Timing 

The active going edge of the Select Out/Attention In Strobe 
shall be used to clock the select information on the 
dedicated Control Bus Line into the drive. A successful 
selection shall be acknowledged by making Bus Acknowledge 
active. In the controller the inactive going edge of the 
Select Out/Attention In Strobe signal shall be used to sample 
the Bus Acknowledge signal. If Bus Acknowledge is not active 
within the specified time, the controller shall assume that 
the desired drive does not exist or is inoperable. The state 
of the Busy signal indicates to the controller if the 
selected drive will accept commands and respond to the 
Control Bus handshake. 

Deselecting all drives shall be accomplished by 
going edge of Select Out/Attention In Strobe with 
Control Bus Lines active. 

The select timing is defined in Figure 14-12. 

11.. 9. 1.2 Attention Timing 

an active 
none of the 

In general the timing 0' the party line Attention signal (see 
Section 11.7.2.8) is asynchronous to the Control Bus signals. 
Howevar, if a command erT'or or parameter error is detected, 
the Attention Condition shall be set and iF enabled the 
Attention signal shall be made active prior to the active 
going edge of Bus Acknowledge which is returned as a response 
to Parameter Request. All other events (completion or 
errors) shall make Attention (if enabled) active immediatel~1 
when they occur. 

Attention shall be made inactive prior to the active going 
edge oT Bus Acknowledge which is returned as a response to 
Parameter Request of a Clear Attention Command or Clear Fault 
Command. Attention shall not be made inactive by a Clear 
Fault Command iF the error that caused Attention tD be made 
Rttive still exists. 
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To determine which one of the attached drives has caused the 
party line Attention Signal, the controller polls all drives 
simultaneously by making the Bus Direction Out signal 
inactive and changing the Select Out/Attention In Strobe from 
inactive to active. Each drive shall then immediately gate 
its internal Attention Condition onto its dedicated Control 
Bus line. Additionally, the selected drive, if any, shall 
make the Bus Acknowledge Signal active. 

The Attention timing is defined in Figure 4-13. 

11. 9. 1. 3, Control Bus Handshake Timing 

The Control Bus handshake is 
signals: Command Request, 

performed 
Parameter 

by three 
Request, 

interface 
and Bus 

,.\c Imowledge. 

The Control Bus handshake timing is defined in Figures 4-14 
imd 4-15. 

11.9.2 Index and Sector Timing 

The timing of the Index signal and 
Figt1re 4--16. There is one and 
revolution. The Sector Pulses are 
equal length sectors. The drive 

the Sector signal is shown in 
only one Index Pulse per 

used to divide a track into 
inhibits the Sector Pulse 

during the Index Pulse such that 
transmitted at index time. 

a Sector Pulse is not 

The Index signal and the Sector signal are enabled with 
selection. The Index signal and the Sector Signal shall 
considered valid until at least 500 nanoseconds after the 
going edge of the Select Out/Attention In Strobe signal 
caused the selectiDn of the drive. 

dr'i ve 
not be 
active 

which 

The Index Pulse is not valid if the drive is not up to speed. 

Sector Pulses are nDt valid if the drive is Not Ready or if a 
Partition Track Command is being performed. 

11. 9. 3 Rer21'ence Clock Timintl 

The Reference Clock timing is defined in Figure 4-17. 
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11.9.4 Read Timing 

The read timing is de~ined in Figure 4-18. 

11.9.5 Write Timing 

The write timing is defined in Figure 4-19. The Write Clock 
shall be generat~d in the controller ~rom the Reference Clock. 
The delay time Prom the Reference Clock to Write Clock is a 
function of cable length and circuit delays. The phase 
difference between the two signals shall be constant during the 
complete w~ite operation. The Write Data signal and the Write 
Clock signal shall be synchronized as defined in Figure 4-19. 
The Read Data signal is undefined during a write operation. but 
shall be held static. 
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-----,--­

Figure 4-12 
Select Timing 

.- Select Outl 
Attn. In Strobe ,------------------------------- I 

1(--------- tl --------->1 
1(-- t2 -->: :t31 

--------,---,-----------
- Bus Ackn. '_I \ _I 

* 
- Bus Dir.Out\\ __________________________ ... __ ,.._I __ 

It41 ItSI It61 It71t81 
-_ .. --._._--

- Bus Bit 0,-7 IIII \\\\X ____ ~ _____ " ____ _ XIII \ 

- Busy 

Select Information 
t9 It!1: 

1<- tlO -:>1 

-~-.------------ ---._-----------------_________ . _________________ X ____ . ____ _ 
Selected Drive's 
Busy Condition 

* Glitch possible - due to previously selected drive. 

Label 
, .. _--
t1 
t2 
t3 
t4 
ti5 
t6 
t7 

t8 
t9 

tI0 
tIl 

To avoid glitch first deselect all drives 
,and then reselect. 

Description min. max. Units 

Select/Attention Strobe width 500 nanoseconds 
Bus Ac~nowledge invalid 0 300 nanoseconds 
Bus Acknowledge hold time 0 100 nanoseconds 
nrive - Contr. Bus release time 0 100 nanoseconds 
Con·t;ro 1 Bus - Data setup time 100 nanoseconds 
Control Bus - Data hold time 0 nanoseconds 
Contro 11 e'/' - Control Bus 
release time 100 nanoseconds 

Drive - Control Bus access time 0 nano!>econds 
Controller - Control BLI!> 
access time 100 nanO!i>['C ond s 

Busy invalid 0 300 nanoseconds 
Drive ,- Controller 
transition time 0 nano!>E!conds 
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- Select Outl 
Attn. In Strobe 

Figure 4-13 
Attention Timin.9,. 

\ 
__________ . ________ 1 

1(------- t1 ------)1 
1(-- t2 --)1 It31 

- Bus Ackn. , ____________ 1 

* t4 1 t5 

- Bus Di r. Out _. _____ 1 \_----
It61t71 ItBI It91 t101 

- Control Bus IIIIII \\\\\\\X XIIIIIII 
Attention Information 

t 11 

- Attention ** \ 

Label 

t1 
t2 
t3 
t4 
t5 
t6 

t7 
t8 
t9 
t10 
t11 

--------------------------.----------.------
* Ac~ive only if' there is a previously selected drive, 

inactive if all drives are deselected. 

** Some drives may have Attention active causing the 
controller to perform the Attention timing 
sequenc e. 

Description min. max. Units 

---,-----
SelectlAttention Strobe width 500 nanoseconds 
Bus Acknowledge invalid * 0 300 nanoseconds 
Bus Acknowledge hold time 0 100 nanoseconds 
Bus Direction Out - setup time 100 nanosec:onds 
Bus Direction Out - hold time 0 nanosec:onds 
Controll er - Control Bus 
release timE' 100 nanoseconds 

O'r'i ve - ContT'ol Bus access time 0 nanoseconds 
Attention Information invalid 0 100 nanoseconds 
Attention InFormation hold time 0 nanoseconds 
Drive - Contr. Bus release time 0 100 nanoseconds 
Controller - Control Bus 
access time 100 nanoseconds 

\ 
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-Cmd. Request 

Figure 4-14 
Cqmmand/Parameter Out Sequence 

\ ____ 1 

-Pat'. Request '--- I 

tl ltlltl! t2 tl tl : tl 

-------Bus Ac kn. \. ___ 1 , ____ I 

-Bus Dir.Out_' _______________________ .... _______ ... _I __ 
It31 It4! It51 It41 It51 It61t71 

--_._-- ---_ .. _---
-Control Bus III I ,\ \\X ____ ... _XIIIIIIX _____ XIIIIII , 

Command Paramo Out 
: tB ltlO! 

It91 t91 

'-Busy , _ .. - - - - - -,--_._---, 
Label Description min. max. Units 

--.. _--_._--- ----
tl Handshake response time 0 10 * milli$oE'conds 
t. '0) 
./e: .. Spac in 9 0 10 * milli sec and So 
t":l Drive - Control Bus release time 0 100 nanoseconds .,-, 

t4 Control Bus - Data setup time 100 nanoseconds 
t5 Control BllS - Data hold time 0 nanoseconds 
t6 Controller - Control Bus 

release time 100 nanoseconds 
t7 Drive - Control Bus access time 0 nanoseconds 
t8 Controller - ContT'o I Bus 

access time 100 nanoseconds 
+;9 B\.Js!.~ setup t:i. m~' 0 * nanosec. ond s 
tl0 Driv!':!' -, C.:mtroll er' 

transiti;::.n time 0 nanoseconds 

* This value is valid only if the Busy Signal is not active 
at the beginning of the sequence. 
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F(q.l.Ire 4-15 
C'?.!!!.r.nand /Parameter In_ Seg Llenc e 

-Cmd.Request \ I 

-_._-
--Par. Request \ I 

tl It1:tl1 t2 t1 t1 1 tll 

-Bus Ackn. \ I \ / 

t31 t4 

-BIJS Di r. Out\ I \ 

It51 It61 It71 ItSI t9: It61 :t71 It51 

--Control Bus I I I \ \ \ \ X _______ X I I I \\\X ___________ X/II//I \ 
Command Paramo In 

I t1.0 :t12: : tl01 

Itl11 :t111 
,---_. __ ._--

-Busy 
\, -- - - - - - \ -------------

Label Description 

t,3 
t4 
t5 
t6 
t,7 
t8 

Handshake response time 
SPi~t: i n9 
Bus Direction Out - setup time 
Bus Direction Out - hold time 
Drive - Control Bus release time 
Control Bus - Data setup time 
Control B~s - Data hold time 
Controller - Control Bus 
release time 

t9 Drive - Control Bus access time 
tl Controller - Control Bus 

access +~ime 

til Busy set~p time 
t12 Drive - Controller 

transition time 

min. max. Units 

o 
o 

100 
o 
o 

100 
o 

100 
o 

100 
0* 

o 

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

10 * 
10 '* 

100 

milliseconds 
millisPconds 
nanoseconds 
nanoseconds 
nanoser and ''; 
nanoseconds 
nanosec:onds 

nanosec:onds 
nanosec:onds 

nanoseconds 
nanoseconds 

nanoseconds 

* This value is valid only if the Busy Signal is not active 
at the beginning of the sequence. 
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Fi_qure 4-16 
Index/Sector Timi~ 

Sector Nr. n * o 

- Index ,_/ 
t3 * I t 1 I t3 

- Sector '_l 
t2 

Label Description 

tl 
t2 
t3 

Inde~ Pulse width 
Sector Pulse width 
Interpulse spacing 

' __ I 
1 t2 1 

mi n. "ty p. max. 

2.4 
2.4 
O. 5 

2. 5 
2. 5 

2. 6 
2.6 

1 

t3 

Units 

2 

'_._/ 
1 t2 f 

microseconds 
microseconds 
microseconds 

* The last sector may be shorter or longer than the other 
sectorsl depending on the selected partitioning. 
See Section 11. 10.4. 

The distance between 
Pulses is deflned by 
~illiseconds plus or 
and 6173. 

active going edges of two consecutive Index 
the rotational speed and shall be 16.67 

minus 1 Yo for the KENNEDY drive models 6172 

+ Reference Clock 

Label Description 

Figyre 5.5·-6 
Re.Jeren..f~ Clock Timirt9.. 

_/ , ___ .. _1 

1<- tl ->1 
1<------ t2 ----->: 

Min. Typ. 

tl 
t2 

Reference Clock active time 
Reference Clock period 

. ~ 

tp nominal Reference Clock period for models 6172 and 
6173 shall be 156 nanoseconds. 

* = NIJ I tip 1 Y 

Max. 
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F i 9J-1'r e 4-18 
Read TiminQ., 

1<------------- tl ---------------->1 t2 1 

- Read Gate \ -------------------------------_------1 \ 
:<- t3 -): 1(- t5 )1 

+Read Ilief. _I \ __ 1 __ ... _____ \ ____ 1 \_1 \_1 \_1._/ \ 
Clock Ref.Clk. invalid Read Clock Rer. Clk. 

--->: t4:<- 1 

-Read Data _______ \ 
Static 

Label Description 

tl 
t2 
t3 

t4 
t5 
t6 
t7 

Read Gate active 
Read Gate inactive 
Read Gate to valid Read 

Data and Read Clock 
Read Clock active time 
Read Clock period 
Read Data setup time 
Read Data hold time 

min. 

o 
3li-tp 

6. 75 
O. 4*tp 
O. 95*tp 
O. 25*tp 
O. 25*tp 

1 t6: t "'1l 
, I 

x ____ x __ _ 

typo max. 

7. 5 8. 25 
O. 5*tp O. 6*tp 
1. O*tp 1. 05*tp 

Static 

Units 

microseconds 

mi cros.£~c ond 50 

tp The nominal Reference Clock period shall be 156 nano­
seconds for the models 6172 and 6173. 

* :::: t1 u 1. tip 1 y 
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Ejgure 4-19 
Write Timing 

:<------------ t1 ------------->1(-- t2 --): 

- ~4r i te Gate ., 
:.(- t3 -:>: 

+ Write 
Clock ___ I ' __ I 

Static 

1 

1<- t5 >1 

'_I '_I '_I , __ _ 
Static 

-)0: t4:<-' 

t61 t71 

------- ----- - ---- -_.,,_._ .. 
+ ~4i" i te Data 

::-.----' 
x ____ x_. ___ ,x ___ ._x __ x __ ., __ _ 

Label 

t1 
t2 
t3 
t4 
t5 
t6 
t7 

Static 

Description 

Write Gate active 
Write Gate inactive 
Write Clock valid 
Write Clock act·ive time 
Write Clock period 
Write Data setup time 
Write Data hold time 

Stat; i c 

min. typo max. 

0 
0 
tp l\~*tp 

O. 4*tp 0.6*tp 
tp 

O. 25*tp 
O. 25*tp 

tp The nominal Reference Clock period shall be 156 nano-
seco~ds for the models 6172 and 6173. 

Note: The first eight bytes of Write Data must be zeroes. 

* == Ivlu 1 tip 1 y 

11.10 Formatting Considerations 

, 

220 -.. 

Field lenpths are indicated in bytes (one byte equal to 8 bits). This 
is no formatting restriction, because writing and reading is 
bit-seri.';31. 

11.10.1 Sector Format 

For the sector format one of the formats in 
ret ommend ed. Wh en format B is used. th e head er 
rewritten. whenever data is to be recorded. 

Figure 
must 

4-22 is 
also be 
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The fields are labeled #1 and #2 to indicate that there may be 
different sizes and values for the header field and the data field. 

Index/+--+ 
Sectorl 

Figur..@ 4-20 
Sector Formats 

+-

FormatlPre- ISync!HeaderIPost-IGapIPre- ISync! Data IPost-IGapl 
A lamb led IInfor-lamble: lamble: IInfor-lambiel I 

I #1 I #1 Imation: #1 1#1 I #2 #2 Imationl #2 I #21 

FormatlPre- ISync! 
B : amb Ie I 

I #2 I #2 I 

Information 
(including header and data> 

11. 10.2 Layout of the Sector 

IPost--IGap I 
lamblel 
I #2 I #~! I 

The following requirements for the sector format must be met: 
- Preamble #1 and Preamble #2 must have a minimum 

length of 8 bytes. 

- The Preamble #1 and Preamble #2 pattern must be 
all zeroes. 

- The Gap #1 and Gap #2 (splice areas) must have 
a minimum length of 1 byte. 

- During the splice areas (Gap #1 and Gap #2) 
Read Gate must not be held active. 

11. 10.2.1 Preamble #1 and Preamble #2 

The preambles allow the read circuitry in the drive to 
synchronize on the recorded data stream. 

11. 10.2.2 Synchronization #1 and Synchronization #2 

These are typically 
deserializ~r cir~uit 
least one 'one/-bit. 

one-byte-patterns 
in the controller. 

to synchronize the 
The pattern contains at 
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11.10.2.3 Header Inrormation 

The header contains the address or the sector, usually cylinder, 
head and sector number. 

It may contain additional information regarding the data 
integrity of the sector or of the track and an alternate address. 

It is recom~ended to append cyclic redundancy check byte~ or an 
error correction code to the header information. 

11. 10.2.4 Ga.p #1 and Gap #2 

These gaps provide These gaps provide the space needed to switch 
from write to read and read to write. Read Gate shall not be 
held active during this area. 

Because the Reference Clock is derived from the servo surface, 
there is no need for a tolerance gap at the end of a sector. 

11. 10.2.5 Data Information 

This rield contains the actual data. 

It is recom~ended to append cyclic redundancy check bytes or an 
error corr~ction code to the data information. 

11.10.2.6 Postamble #1 and Postamble #2 

The p 0 s t a iTI b 1 e sal' e use d top l' 0 v ide ext l' are a dan d UIT' i t e c 1 0 c k s 
ror the serializer-deserializer circuit in the controller. They 
also may provide time ror the controller to decide upon the next 
operation. 

11.10.3 Format Examples 

Two format examples are given. Example A shows a format with CRC 
(cyclic check characters), example B shows a format with ECC (error 
correction code). 
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Preamb 1 e :IU 
Sync #1 

Example A 

Header Information 
eRe 
ECC 
Postamble 
Gap #1 
Preamble #2 
Sync #2 
Data Information 
eRC 
ECC 
Postamble 
Gap #2 

Example 

10 
1 
4 
~! 

'-, c:.. 

1 
10 

1 
512 

2 

2 
1 

B 

10 Bytes 
1 Byte 
4 Bytes 

Bytes 
6 Bytes 
2 Bytes 
1 Byte 

10 Bytes 
1 Byte 

512 Bytes 
Bytes 

6 Bytes 
2 Bytes 
1 Byte 

---------------------------
Total rj48 556 Bytes 

In both examples the 24-sector--format (see Table 4-6) would be used. 
In Example A any of the gaps or preambles would be increased to 
accomodate to the 556 bytes of sector length. 

11. 10.4 Division of a Tr'ack Into Sectors 

Either by L'sing the Sector Sile Select JL1mper's (see Section 11. 4. 6) 
or by using the Load Sector Pulses Per Track Commands (see Section 
11. 8.1. 2. 7) and the Load Bytes Per Sector Commands (see Section 
11. 8.1. 2. 6) al1d a subsequent Partition T-r'ack Command, the track can 
be divided into sectors. 

The spacing b~tween the Index Pulse and the first Sector Pulse and 
between the Sector Pulses is equal and given by the number of Bytes 
Per Sector. Note that only even numbers of Bytes Per Sector are 
used. 

The division of the number of Bytes Per Track (13,344 for KENNEDY 
models 6172 and 6173) by the number of Bytes Per Sector results in 
the number of sectors, which fit on a track. If there is a 
remainder in this division, then the last sector is longer than the 
other spc:tors. 

For the possibility of having an additional Sector Pulse at the end 
o'r the last ,sector see Section 11. 8. 2. 2.5. 

Note that the minimum number of Sector Pulses Per Track is three. 
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11. 10.5 Typical Read Sequence 

Figure 4-21 shows ~ typical read sequence. 

Note that Read Gate may not be held active during the Gaps #1 and 
#2. 

11. 10,6 Typical Wri:te Sequence 

Figure 4-22 shows a typical write sequence. 

The splice is ~enerated by the transitions of the Write Gate Signal. 



D A TAO N DIS K 

- I N D E X / SEC TOR 

- REA 0 GAT E 

+ REA D D A T A 

+REAO/REFCLK 

SPLICE 
ARE A S Y N C 

S P L ICE 
ARE A S Y N C 

S PL ICE 
ARE A 

Z E ROE S I I 'H EA D E R + C R C " , Z E ROE S , I, D A T A + C R C ( E C C) I 1 I 
~tl~ : --*tlk- ~tlf-

I -----,., I r I I 

~t41't~::-_-__ .:-__ -t~ '41 t7 ~_-_-~~~~==~~~J_ 
)Z __ X _n .___ X 

REFCLK REA 0 eLK REA DeL K REF eLK 

MIN. TV P • M A X • U NIT 

t 1 S P L ICE ARE A 1 • 2 5 M I C R 0 SEC 0 NOS 
t 2 I N 0 E X / SEC TOR T 0 REA 0 GAT E 0 1 .25 M I C R 0 SEC 0 NOS 
t 3 LAS T REA 0 BIT T 0 END OF REA 0 GAT E 0 o . 1 1 .25 M I C R 0 SEC 0 N D S 
t 4 REA 0 GATE T 0 REA 0 OAT A V AL 10 6 • 7 5 7 . 5 B .25 M I C R 0 SEC 0 NOS 
t 5 REA D G'\ TE TO S Y N C B Y T E 8 BYTE S 
t 6 REA 0 GATE I N ACT I V E o . 5 M I C R 0 SEC 0 N D S 
t 7 REA 0 GATE V AL I 0 TO S Y N C BYTE o . 3 M I C R 0 SEC 0 NOS 

Figure 4-21 



SPLICE 
AR E A SYNC 

SPLICE 
AREA SYNC 

SPLICE 
AREA 

DATA 0 N D I S K (I I z. [. R. U [$. I J I H E A D E R + C R C I J I IE ROE s. I 1 t D A T A+ C. R C ( E C C ) t I 
~t1r ~ 

- INDEX/SECT-OR-----I I t~ 

f f ~ 
-READ GATE __________ ~! t . 

~! .~~ 
r (---WRITE GATE 

+WRITE DATA 

____ ---:--~}-~t11----J~I-- ________ ~ __ _ 
~t10 F- _____________ J. __ 

+WRITE CLOCK ( ~ 

t 1 SPLICE AREA 1. 25 MICROSECONDS t B READ GATE INACTIVE TO WRITE GATE* 0.1 MICROSECONDS 
t 9 INDEX/SECTOR OR LAST BIT TO WRITE 

GATE UACTIVE * 0 MICROSECONDS 
tlO WRITE CLODK TO WRITE GATE 0.16 2.5 MICROSECONDS t 11 WRITE PREAMBLE B 8 Y TE S 

* NOTE THAT THE START OF THE SPLICE AREA IS GIVEN BY THE TRANSITIONS OF WRITE GATE. 

Figure 4-22 



V\Iarranty 

The Company warrants its devices against faulty workmanship or 
the use of defective materials (except in those cases where the 
materials are supplied by OEM) for a period of one year from the 
date of shipment to OEM, with the exception of !" cartridge 
products which are warranted for a period of ninety (90) days. 

The liability of the Company under this warranty is limited to 
replacing, repairing, or issuing credit (at the Company's discretion) 
for any devices which are returned by OEM during such period 
provided that (a) the Company is promptly notified in writing upon 
discovery of such defects by OEM; (b) the defective unit is returned 
to the Company, transportation charges prepaid by OEM; and (c) 
the Company's examination of such unit shall disclose to its 
satisfaction that such defects have not been caused by misuse, 
neglect, improper installation, repair alteration or accident. 

Kennedy Company is continually striving to provide improved 
performance, value and reliability in its products and reserves the 
right to make these changes without being obligated to retrofit 
delivered equipment. 

KENNEDV 
An Allegheny International Company 
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