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Read Register 17 (11h)--Extended Status

Bt [ 71 61 5 4] 3] 2] 11 6]

e — |
1=Drive Data Over/Under Run

1=Micro Mem QOver/Under Rumn

1=Index Time-out

1=Flag Byte/Bit Non-zero

1=Data Field Sync Time-out

1=Registers 19 through 23 are invalid

1=Sector (Latched)

1=Index (Latched)

The Extended Status Register contains additional sequencer status
information regarding command execution.

BIT 0 = Over/Under Run 0

Bit 0 is set=1 when DMA Channel 0 dces not respond within one byte time
with acknowledge (ACKO) to a data sequencer request (REQO) for a data
transfer. If memory parity is enabled (bit 4 of WR27 is set), see note under
bit 1 below.

BIT 1 = Over/Under Run 1

Bit 1 is set=1 whenever DMA Channel 0 does not respond after the
microprocessor reads RR24 or writes WR24.

Note: If memory parity is enabled (bit 4 of WR27 is set), then
the functions of bit 0 and 1 in RR17 (Drive Data Over/Under
Run and Micro Memory Over/Under Run) will be OR'd in bit 0
of RR17, and bit 1 of RR17 will be used to indicate a parity
error.

BIT 2 = Index Timeout

Bit_2 is set=1 because of an index time-out function. This occurs when a
valid ID has not been detected within the programmable number of
revolutions.

BIT 3 = Flag Non-Zero

Bit 3 is set=1 on a read or write command after the sequencer has found the
proper ID but there is non-zero flag information in the Head/Flag Byte or
the Flag Byte.
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BIT 4 = Data Sync Timeout

Bit 4 is set=1 on a read command if the sequencer finds the proper ID but
the Data Sync Field has not been detected after 512 or 32 bit times (choice
determined by bit 6 or WR10)--assuming Data Sync Field Timeout has been
enabled (bit 7 of WR28 is set).

BIT 5 = ID Register Valid

Bit S is initially set=1 by any command to the sequencer but is cleared
(set=0) after the sequencer has processed any valid ID and RR19-RR23
have a valid ID stored. If this bit is cleared (set=0) after an Index timeout,
RR19-RR23 hold the last valid ID processed.

BIT 6 = Sector

Bit 6 is a means for the microprocessor to poll a SECTOR/AMF pulse from
the disk. This bit is latched so that a narrow pulse from the disk
may be captured.

BIT 7 = Index

Bit 7 is a means for the microprocessor to poll for an INDEX pulse from the
disk. This bit is latched so that a narrow pulse from the disk
may be captured.
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When any command is issued to the Sequencer, RR16 and RR17 are preset
as follows:

Table 3-5. Status Registers

STATUS REGISTER

BIT NAME BIT
VALUE

0 Busy 1

1 Data ECC Error 0

2 Data Sync + Marker Error 0

3 Data Verify Error 0

4 ID ECC/CRC Error 1

S ID Sync + Marker Error 1

6 ID Compare Error 1

7 Extended Status Non Zero X

Note: X - Indicates an OR Condition from specific extended status bits.

Table 3-6. Extended Status Registers

EXTENDED STATUS REGISTER BIT

B;T NAME BIT VALUE [OR STATUS BIT
0 | Disk Data Over/Under-run X YES
1 | Micro Memory Over/Under-run X YES
2 | Index Time-out 0 YES
3 | Flag Bit/Byte Non Zero X YES
4 | Data Field Sync Time-out 0 YES
5 | Invalid ID 1 NO
6 | Sector X NO
7 | Index X NO

Notes: YES - Indicates that it is an OR condition for RR16 status bit 7.
X- Indicates that a previous setting remains.
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Read Register 18 (12h)--Sequencer State/Retry Coumnt

Mic] 7 | 6 1 5 | 4 3 | 2 I | O

te 0X-FXh=Sequencer State

BITS 0-3 = Retry Count

Bits 0 through 3 contain the number of disk revolutions counted to find a
requested sector on a read or write type command.

BITS 4-7 = Sequencer State

Bits 4-7 of this register contain the real-time state number of the sequencer.
This number ranges from 0 to 15, and as noted earlier, it is also the
address of the format RAM. This information is useful for
synchronizing the microprocessor firmware to the sequencer. Note: It is
necessary to de-bounce this data, since the internal state
machine runs asynchronously to the microprocessor.

Read Register 19 (13h)--Flag Byte (ID Byte 4)

Bit 7 6 5 4 3 2

||the 00-FFh=Fla§ Byte

This register contains the fifth byte of ID Header information read from the
disk in real time. If the format of the disk does not use five bytes of ID
Header, then this register will not contain any valid information. If the
sequencer is configured in Flag Byte mode (bit 2 of WR29 is set) and the
Flag Byte/Nibble bit in the Extended Status Register is set (bit 3 of RR17),
then this register will contain the flag information.

Read Register 20 through 23 (14h-17h)--ID Header

These four registers contain the current ID Header bytes read from the disk.
They are updated for every sector that has a valid ID Sync Byte-- regardless
of the results of checking the ID CRC/ECC bits. RR20 is the first ID
Header Byte; RR23 is the fourth. If the sequencer is configured in
Head/Flag mode (bit 2 of WR29 is cleared), then the high nibble of RR22
will contain the flag information; otherwise, the flag information will be
contained in RR19 as noted above.
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Read Register 20 (14h)--CYLINDER HIGH (ID BYTE 0)

Bit ] 7 | 6 | 5 | 4 [ 3 | 2 | 1 J O©
Byte 00-FFh

Read Register 21 (15h)--CYLINDER LOW (ID BYTE 1)

Bi] 7 1 6 1 5 1 & 1 351 2 1 L. T 0
1

Byte 00-FFh

—

Read Register 22 (16h)--Head/Flag Byte (ID BYTE 2)

Bit 7 6 S 4 3 2
Byte , Flag Head Address

|—

If Head/Flag mode has been selected (bit 2 of WR29 is set=0), then
Bits 4-7 of this register contain flag information, and bits 3-0 will contain
the Head number. If Flag Byte mode has been selected (bit 2 of WR29 is
set), then bits 0-7 will contain the Head number, Byte 2 of the ID Header
Field.

Read Register 23 (17h)--Sector Number (ID BYTE 3)

Bit 7 6 5 4 3 2
|Byte — 00-FFh

Read Register 24 (18h)--Memory to Micro/Peripheral

Bit 7 6 5 4 3 2 1
Byte 00-FFh

This register is used to transfer data from the RAM buffer to the
microprocessor or to a peripheral device on the microprocessor bus.

RAM Buffer to Microprocessor Transfers
When the microprocessor reads RR24, the data in the register is transferred

to the microprocessor. The sequencer then does a Channel 0 DMA request
(REQQ) in preparation for the next microprocessor request.
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Note: Before beginning a RAM buffer read sequence, it is
necessary to configure DMA Channel 0 to be in read
memory/write peripheral mode. Also, the microprocessor
should discard the first read of RR24, as it will contain old
information. If the DMA does not respond to the Channel 0
request ( REQO), the Micro Memory Over/Under Run bit in the
Extended Status Register (bit 1 of RR17) will be set along
with the Extended Status Non-Zero bit in the Sequencer Status
Register (bit 7 or RR16).

RAM Buffer to Peripheral Transfer

The sequencer can also transfer data from the RAM buffer to a peripheral
device that is connected to the microprocessor address/data bus (ADO-7).
To transfer from the RAM buffer to the peripheral, the microprocessor reads
RR11. Note: As above, DMA Channel 0 must be initialized
before starting the transfer. Also, the first transfer will
contain old information and so should be discarded.

When the microprocessor reads RR11, the sequencer generates the write
strobe signal -GRPWRT for writing the data from the RR24 into the
peripheral device. On the trailing edge of the strobe, a Channel 0 DMA
cycle is initiated, using REQQ and ACKO to read the next RAM buffer
location into RR24 in preparation for the next transfer.

An alternative is to first read RR24, which causes a request for new data but
does not strobe data into the peripheral; thus data does not have to be
discarded.

Read Register 25 (19h)--Sequencer Loop Count

Bit

7

6 5 4 3 2 1

Byte

00-FFh

This register contains the real-time value of the Sequencer Loop Count,
which is initially set to the number of sectors to be read or written--or in the
case of a format-type command, to the number of sectors on the disk--and
then is decremented each time the sequencer goes from the Sequencer Loop
State to the Restart State.

This information is valuable for synchronization of the microprocessor and
the sequencer in commands that involve more than one sector. Note: It
is necessary to debounce this data since the internal state
machine runs asynchronously to the microprocessor.
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Read Register 26 (1Ah)--Test RegiSter

1=Header Check Compare
1=ECC Gate
1=ECC Initialize

1=Ring Counter Enable

1=Loop Count=0

1=Skip State
1=Disk Cycle

1=Memory Cycle

This register allows access to various internal signals for test
purposes.

Read Register 27 (1Bh)--Force INDEX

MBic ] 7 | 6 | 5 | 4 [ 3 [ 2 | 1 T 0
Byte XXh

Whenever the microprocessor reads this register an internal INDEX signal
is generated with the same timing as the -IORD input signal.

Note: There is no information provided to the microprocessor by reading
this register.

Read Register 28 (1Ch)--Force Sequencer Reset

Bit 6 5 4 3 2 1
Byte XXh

Whenever the microprocessor reads this register an internal RESET signal is
generated with the same timing as the -IORD input signal. This function is
useful for the firmware to ABORT the sequencer and preserve the status and
loop-count information.

Note: There is no information provided to the microprocessor by reading
this register.
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Read Register 30 (1Eh)--Value Register @ Sequencer Start

MBit |7 5 3 3 2 T | 0
Byte 00-FFh

This register returns the Value Byte in the format RAM as indexed by
WR2S.

Read Register 31 (1Fh)--Count Register @ Sequencer Start

Mic | 7 6 5 3 3 2 ] 1 ]

Byte 00-FFh

This register returns the Count Byte in the format RAM as indexed by
WR25S.
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3.1 PC-AT Interface Write Registers

Write Register 64 (40h)--master/slave Control Register

Bit 7 6 5 4 3 2

........ =DMA Mode
1=Enable Host DREQ
1=Drive DREQ

1=Soft_Reset/Command Polarity

1=Enable Command Mode

1=Slave

1=Master/Slave Mode
This register programs the master/slave and DMA mode. It is set to O at

POWER-ON RESET or writing bit 2 of Host Write Register -CS_(1) with
A_(2:0) equal to 6 with a 1. These bits are defined as follows:

BITS 0-1 = Host DMA Mode
These bits define the DMA mode. The DMA modes are defined as:

BIT | 1 0 DMA Mode of Transfer
0 0 DMA, Demand
0 1 DMA, Single/Block
1 0 Reserved
1 1 Group Read/Write

The DMA mode defined is recommended when using a 8237 DMA
controller or equivalent.

BIT 2 = Enable Host DREQ

Writing a 1 to this bit will allow the host to enable the DREQ signal.
Writing a 0 to this signal disables the host's access to the DREQ signal.
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BIT 3 = Enable Drive Host DREQ

Writing a 1 to this bit will cause the 82C5059 to drive the DREQ signal.
Writing a 0 to this bit will tri-state the DREQ signal. .

BIT 4 = Soft_Reset/Command Polarity

Writing a 1 to this bit configures the polarity of the RESET_CMD output
signal to be active low. Writing a 0 to this bit configures the polarity of the
RESET_CMD output signal to be active high.

BIT 5 = Enable Command Mode

Writing a 1 to this bit configures the the RESET_CMD output signal to be
asserted when a command is issued by the host to this device. Writing a 0
to this bit configures the the RESET_CMD output signal to be asserted
when a the host issues a soft reset to this device

BIT 6 = Enable Slave

Writing a 1 to this bit will cause the 82C5059 to be a slave controller. A
slave is only selected when bit 4 of Host Write Register -CS_(0) with
A_(2:0) equal to 6 is a 1. Writing a 0 to this bit causes the 82C5059 to be a
master. A master is only selected when bit 4 of Host Write Register
-CS_(0) with A_(2:0) equal to 6 is a 0. This bit has no effect if the
master/slave mode is not enabled.

BIT 7 = Enable Master/Slave Mode

Writing a 1 to this bit will cause the 82C5059 to enter the master/slave
mode. Writing a O to this bit causes the normal operating mode. In this
case, bit 6 has no effect.
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Write Register 65 (41h)--Error Register

e ammees —

Bit | 7 6 5 4 3

1=No Data Mark
1=No Cylinder Zero
1=Aborted Command

1=Reserved

1=ID Not Found

1=Reserved

1=ECC Error

1=Bad Block Found

BIT 0 = No Data Mark

Setting bit 0=1 indicates the controller was able to locate the desired
Sector’s ID but, was unable to locate the Data Mark for that sector.

BIT 1 = No Cylinder Zero
Setting bit 1=1, indicates that during a Recalibration Command or if retries
are enabled, No Cylinder 0 status from the drive was detected. This error

occurs after the controller issues 2048 step pulsed toward the Cylinder 0
and the selected drive does not respond with the Track 0 Status Signal.

BIT 2 = Aborted Command
Setting bit 2=1, indicates that the current command issued by the host has

been aborted due to an undefined Command Opcode, or a Write Fault/Not
Ready condition exists on the selected drive.

BIT 3 = Reserved

Bit 3 is reserved and must not be set to 1.

BIT 4 = ID Not Found

Setting bit 4=1 indicates the controller was able to locate the desired
Cylinder and Head number but, was unable to locate the correct Sectors ID.
An ID CRC error can also generate this error condition.
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BIT 5 = Reserved

Bit 5 is reserved and must not be set to 1.

BIT 6 = ECC Error

Setting bit 6=1, indicates a non-zero syndrome was detected in the desired
sector data field. If the data was corrected by ECC, bit 2 of the Status
Register will also be set and the command will continue if more sectors are
specified. If the data error was NOT corrected by ECC, bit 0 of the Status
Register will be set and the command terminated.

BIT 7 = Bad Block Found

Setting bit 7=1, indicates the specified track has previously been formatted
with the Bad Track flag set in the ID field. It is not possible to access data
on this track and the command will terminate.

Write Register 66 (42h)--Sector Count Register

Bit 7 6 5 4 3 2
Byte 00-FFh

This register is written with the number of sectors processed by the

controller. Itisread by the host only after a command has been executed by
the controller.

Write Register 67 (43h)--Sector Number Register

Bit 7 6 ' 4 2 D
Byte 00-FFh

This register is written with the sector number that has an error by the

controller. Itis read by the host only after a command has been executed by
the controller.

Write Register 68 (44h)--Cylinder Low Register

This register is written with the least significant cylinder number that has an

error by the controller. It is read by the host only after a command has been
executed by the controller.
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Write Register 69 (45h)--Cylinder High Register

MBit] 7 T 6 ] 5 1 4 | 3 71 2.1 1 T 0

00-FFh

This register is written with the most significant cylinder number that has an
error by the controller. It is read by the host only after a command has been
executed by the controller.

Write Register 70 (46h)--Size/Drive/Head Register

......................... X0-XF=Head Select
=Drive Select

......... =Sector Size

1=Error Code
This register is written with the size, drive and head that has an error by the
controller. Itis read by the host only after a command has been executed by
the controller. It is set to 0 at POWER-ON RESET or writing bit 2 of Host

Write Register -CS_(1) with A_(2:0) equal to 6 with a 1. The bits of this
register are defined as the following:

BITS 0-3 = Head Select
These four bits indicate which head has the error condition.
BIT 4 = Drive Select

This bit indicates the selected drive. If this bit is set to 0, drive zero is
selected. If this bit is set to 1, drive one is selected.

BITS 5-6 = Sector Size

These bits select the sector size. For each combination of these bits Write
Register 6 and 7 define the sector size.
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BIT 7 = Error Code
This bit indicates the error code selected. If this bit is set to 1, the data field

will be appended with an ECC Field. If this bit is set to 0, the data field will
be appended with a CRC Field.

Write Register 71 (47h)--Status Register

1=Reserved

1=Correctable

----------------------------- =Reserved

BIT O = Error

Setting bit 0=1, indicates that an error has occurred. Writing this bit with a
1 will set bit 0 of Host Read Register -CS_(0) with A_(2:0) equal to 7.
Writing a 0 to this bit will clear bit 2 of Host Read Register -CS_(0) with
A_(2:0) equal to 7. This device will clear this bit to a 0 when the host
writes to register -CS_(0) with A_(2:0) equal to 7.

BIT 2 = Correctable

Setting bit 2=1, indicates that ECC was applied to the data field. Writing
this bit with a 1 will set bit 2 of Host Read Register -CS_(0) with A_(2:0)
equal to 7. Writing a 0 to this bit will clear bit 2 of Host Write Register -
CS_(0) with A_(2:0) equal to 7. This device will clear this bit to a 0 when
the host writes to register -CS_(0) with A_(2:0) equal to 7.

BITS 1 & 3 -7 = Reserved

Bits 1 and 3 through 7 are reserved and must not be set to 1.
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Write Register 72 (48h)--Busy Command Compare Register

MBic] 7 | 6 [ 5 | 4 | 3 | 2 J 1T T o©

X0h-XFh & OXh-FXh

This register is written by the controller and is used to allow for two
commands that will not cause the 82C5059 to indicate BUSY status. Itis
organized into two nibbles. Bits (7:4) represent the first command, bits
(3:0) represent the second. These nibbles correspond to bits (7:4) of Host
Register -CS_(0) with A_(2:0) equal to 7. This register must be initialized
prior to writing a command to the 82C5059.

Write Register 73 (49h)--

------------------------------------------ 00-7F=Transfer Count
1=Enable Auto Busy/INTRQ Mode
This register is written with the number of concurrent sectors to be
transferred to the host in a multi-sectored operation without any firmware
intervention required.
BITS 0-6 = Block Transfer Count

These seven bits determine the total sectors to be transferred to the host per
INTRQ.

BIT 7 = Enable Auto Busy/INTRQ Mode
Writing a 1 to this bit will cause the 82C5059 to automatically set INTRQ

and clear BUSY when data is ready to be transferred to or from the host.
Writing a 0 to this bit will leave this function to the microcomputer.



86 CHIPS 82C5059 Reference Manual

Write Register 74 (4Ah)--Internal Control Register

Bit

----------------- =ECC Byte Count
1=Enable Host Wait Status

1=Enable Status Clear

1=Enable Word Mode

1=Disable Auto Transfer

1=Enable Pre I0_CH_RDY

This register is written by the controller and is used to control
the internal operations of the 82C5059. It is set to 0 at POWER-
ON RESET or writing bit 2 of Host Write Register -CS_(1) with A_(2:0)
equal to 6 with a 1. The bits are defined as follows:

BITS 0-2 = ECC Byte Count

These bits define the number of ECC bytes to transfer. The counts for the
ECC Field transfer are defined as:

BIT Bytes of ECC Transfer
One Byte

Two Bytes

Three Bytes

Four Bytes

Five Bytes

Six Bytes

Seven Bytes

Eight Bytes

et | ] ] | O O O O 1)
] ] O O =] =) O Of e
] O =] Of = O —] O S

BIT 3 = Enable Wait Host Status

Writing a 1 to this bit will cause the 82C5059 to wait for the Host to read
the Status Register -CS_(0) with A_(2:0) equal to 7 before starting another
data phase. Writing a O to this bit causes the 82C5059 to Not wait for a

Status Read. In this case, the Microcomputer should wait for the status
read.
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BIT 4 = Enable Status Clear

This bit enables or disables the Status Clear function. Writing a 1 to this bit
causes the 82C5059 to clear Host Read Register -CS_(0) with A_(2:0)
equal to 1, Host Read Register -CS_(0) with A_(2:0) equal to 7. Bit 0 and
bit 2 signals a Drive Ready and Seek Complete status in Host Read Register
-CS_(0) with A_(2:0) equal to 7. Writing a 0 causes the 82C5059 to
always display the previous commands status until firmware clears the
status.

BIT 5 = Enable Word Mode

This bit enables or disables word (16 bit) data transfers. Writing a 1 to this
bit enables word data transfers during read or writes to Host Register -
CS_(0) with A_(2:0) equal to 0. Writing a 0 causes byte (8 bit) data
transfers during read or writes to Host Register -CS_(0) with A_(2:0) equal
to 0. In this case, the -I0_CS_16 signal is disabled.

BIT 6 = Disable Auto Transfer

Writing a 1 to this bit will cause the 82C5059 not to enable host data
transfers on a Write or Format Command. In this mode, the microcomputer
must initiate the first data transfer by writing to WR70. Writing a 0 to this
bit will cause the 82C5059 to perform this function automatically. In this
case, the 82C5059 will generate a DRQ immediately after receiving a Write
or Format Command.

BIT 7= Enable Pre IO_CH_RDY

Writing a 1 to this bit will cause the 82C5059 to de-assert the IO_CH_RDY
signal after the -CS_(0) with A_(2:0) equal to O is asserted and no data is
ready to send to or receive from the host for the number of clock cycles
programed in WR72 bits 5-7. Writing a 0 to this bit disables the pre
IO_CH_RDY function.
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Write Register 75 (4Bh)--Drive Control Register

Bit

1=Seek Complete 0
1=Write Fault 0
1=Not Ready 0

1=Seek Complete 1
1=Write Fault 1

1=Not Ready 1

1=Set INTRQ & Clear Busy

1=Set Busy

This register is written by the controller and is used to control both the drive
status and the INTRQ and Busy functions. These bits are defined as
follows:

BIT 0 = Seek Complete O

This bit specifies the SEEK COMPLETE status for drive select 0. Writing a
1 to this bit will cause the 82C5059 to indicate SEEK COMPLETE status.
Writing a 0 will indicate NO SEEK COMPLETE status. The 82C5059 will
set this bit to 1 when the host writes to Register -CS_(0) with A_(2:0) equal
to 7 if bit 4 of Host Write Register -CS_(0) with A_(2:0) equal to 6is a 0.

BIT 1 = Write Fault 0

This bit specifies the WRITE_FAULT status for drive select 0. Writing a 1
to this bit will cause the 82C5059 to indicate WRITE FAULT status.
Writing a 0 will signal no WRITE FAULT. The 82C5059 will clear this bit
to 0 when the host writes to Register -CS_(0) with A_(2:0) equal to 7 if bit
4 of Host Write Register -CS_(0) with A_(2:0) equal to 6is a 0.

BIT 2 = Not Ready 0

This bit allows the controller to override the -READY signal for drive select
0. Writing a 1 to this bit will cause the 82C5059 to indicate DRIVE NOT
READY status for drive select 0 regardless of the -READY signal. Writing
a 0 will allow the -READY signal to indicate DRIVE NOT READY Status.
The 82C5059 will clear this bit to 0 when the host writes to Register -
CS_(0) with A_(2:0) equal to 7 if bit 4 of Host Write Register -CS_(0) with
A_(2:0)equalto 6isa 0.



Chapter 3. 82C5059 Registers 89

BIT 3 = Seek Complete 1

This bit specifies the SEEK COMPLETE status for drive select 1. Writing a
1 to this bit will cause the 82C5059 to indicate SEEK COMPLETE status.
Writing a 0 will indicate NO SEEK COMPLETE status. The 82C5059 will
set this bit to 1 when the host writes to Register -CS_(0) with A_(2:0) equal
to 7 if bit 4 of Host Write Register -CS_(0) with A_(2:0) equal to 6isa 1.

BIT 4 = Writa Fault 1

This bit specifies the WRITE_FAULT status for drive select 1. Writinga 1
to this bit will cause the 82C5059 to indicate WRITE FAULT status.
Writing a 0 will signal NO WRITE FAULT. The 82C5059 will clear this
bit to 0 when the host writes to Register -CS_(0) with A_(2:0) equal to 7 if
Bit 4 of host Write Register -CS_(0) with A_(2:0) equal to 6is a 1.

BIT 5 = Not Ready 1

This bit allows the controller to override the -READY signal for drive select
1. Writing a 1 to this bit will cause the 82C5059 to indicate DRIVE NOT
READY status for drive select 0 regardless of the -READY signal. Writing
a 0 will allow the -READY signal to indicate DRIVE NOT READY Status.
The 82C5059 will clear this bit to 0 when the host writes to Register -
CS_(0) with A_(2:0) equal to 7 if bit 4 of host Write Register -CS_(0) with
A_(2:0)equalto6isa 1.

BIT 6 = Set INTRQ & Clear Busy

Writing a 1 to this bit sets the host signal INTRQ and clears the host status
BUSY. Writing a O to this bit has no effect on the INTRQ or Busy signal.

BIT 7 = Set/Clear Busy
This bit enables or disables the 82C5059 Busy Status on Host writes to

Register -CS_(0) with A_(2:0) equal to 7. Writing a 0 to this bit clears
Busy. Writing a 1 sets Busy.
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Write Register 76 (4Ch)--Host Control Register

1=Enable 10_CS_16
1=Enable I0_CH_RDY
1=Enable DMA Interrupt Busy
1=Enable INTRQ Tri-State
1=Enable Multiple DMA Interrupts

1=Reserved

1=Channel 1 Direction

1=Enable Host Transfer

This register is written by the controller and is used to control
the internal operations of the 82C5059. It is set to 0 at POWER-
ON RESET or writing bit 2 of Host Write Register -CS_(1) with A_(2:0)
equal to 6 with a 1. The bits are defined as follows:

BIT 0 = Enable -IO_CS_16

This bit enables or disables the assertion of the -IO_CS_16 signal. Writing
a 1 to this bit will enable the -IO_CS_16 logic. Writing a 0 to this bit will
disable the -IO_CS_16 logic. In this case, the 82C5059 will not assert
-IO_CS_16 even if 16 bit data transfers are required. Use caution when
disabling -I0_CS_16.

BIT 1 = Enable IO_CH_RDY

This bit enables or disables the de-assertion of the [O_CH_RDY signal.
Writing a 1 to this bit will enable the IO_CH_RDY logic. Writing a 0 to this
bit will disable the IO_CH_RDY logic. In this case, the 82C5059 will not
de-assert IO_CH_RDY even if data is NOT available. Use caution when
disabling IO_CH_RDY

BIT 2 = Enable DMA Interrupt Busy

This bit controls if DMA_INTRQ will cause BUSY status. Setting bit 2=1,
will enable DMA_INTRQ to cause the 82CS5059 BUSY status. Setting bit
2=0), disables the DMA_INTRQ signal. Disabling DMA_INTRQ will not
affect the BUSY state.
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BIT 3 = Enable INTRQ Tri-State

This bit determines the tri-state function of the INTRQ signal. Writing a 1
to this bit will cause the INTRQ signal to be active only during command
execution. The INTRQ signal will tri-state after the last Status Read of the
command. If bit (1) of Host Write Register -CS_(1) with A_(2:0) equal to
6 is set to 1, the INTRQ signal will be disabled regardless of the state of this
bit. Writing a 0 to this bit will cause the INTRQ signal to operate in the
normal mode determined by bit (1) of Host Write Register -CS_(1) with
A_(2:0) equal to 6.

BIT 4 = Enable Multiple DMA Interrupts

Writing a 1 to this bit will cause the 82C5059 to assert the INT_DMA (f
enabled) but transfers will continue to occur This feature is useful in a multi-
sector operation.

BIT 5 = Reserved
This bit is reserved and must be set to 0.
BIT 6 = Channel 1 Direction

This bit determines the direction of data transfers between the controller
DMA and the 82C5059. Writing a 1 to this bit will transfer data from the
controller DMA RAM to the 82C5059 FIFO. Writing a 0 to this bit will
transfer data from the 82C5059 FIFO to the controller DMA RAM.

BIT 7 = Enable Host Transfer

This bit enables data transfers between the 82C5059 and the controller
DMA. Writing a 1 to this bit will enable the 82C5059 to issue DMA
requests to the controller DMA. When the internal FIFO has 1 byte or
word, the DRQ bit will be set in the Host Status Register. At the end of the
transfer count, this bit will automatically be reset.
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Write Register 77 (4Dh)--Additional Control Register

Bit

1=Diagnostic Command
1=Pass Diagnostic

1=Reserved

1=Reserved

1=Reference Clock Select

----------------- =Pre I0O_CH_RDY Count

This register allows control for the drive in diagnostic mode and output
signals IO_CH_RDY. It is set to 0 at POWER-ON RESET or writing bit
(2) of Host Write Register -CS_(1) with A_(2:0) equal to 6 with a 1. These
bits are defined as the following:

BIT 0 = Diagnostic Command
This bit signals that a diagnostic command is in progress. It should be set
to a 1 upon decoding a diagnostic command and cleared to O at the end of
the diagnostic command. This feature is only used in a master/slave
configuration.

BIT 1 = Pass Diagnostic
This bit signals that a Slave has passed its diagnostic command. If the
82C5059 is not configured in a master/slave mode, bit 7 of WR40 =0 or
the 82C5059 is configured as a Master, this bit has no function.

BITS 2&3 = Reserved

These bits define the location of the Read/Write Long command bit.

Bit

0 [0 10
1 0 1
2|1 0
3 1 1

BIT 4 = Reference Clock Select

This bit when set to 1 selects the XTAL frequency as a reference for the
Pre IO_CH_RDY counter timing. When this bit set to a 0 the XTAL/2
frequency as a reference for the Pre IO_CH_RDY counter timing.
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BITS 5-7 = Pre IO_CH_RDY Count

These bits define the number of reference clocks used to hold IO_CH_RDY
de-asserted after the assertion of -IO_CS_16. They are set to zero clocks
(C0) on RESET. The total clocks are defined in the table below:

BIT Number of Clocks
Zero Reference Clocks
One Reference Clocks
Two Reference Clocks
Three Reference Clocks
Four Reference Clocks
Five Reference Clocks
Six Reference Clocks

Seven Reference Clocks

=] = = =] O O O O
] ] O O =] =] O] O O
] O | O =] O =] O U
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3.2 PC-AT Interface Read Registers

Read Register 64 (40h)-- Interrupt Status Register

1=Host INTRQ
1=Busy

1=Command

1=Slave Present

1=Pass Diagnostic

1=Soft Reset
1=DMA INTRQ
1=Memory DATA Parity

BIT 0 = Host INTRQ

This bit contains the status of the host INTRQ status. If this bit is set,
INTRQ is asserted. If this bit is cleared, INTRQ is de-asserted.

BIT 1 = Busy

This bit contains the status of the host Busy status. If this bit is set, Busy is
asserted. If this bit is cleared, Busy is de-asserted.

BIT 2 = Command

When this status bit is set to 1, a Write to Host Write Register -CS_(0) with
A_(2:0) equal to 7 has occurred. This bit is set to 0 by writing the Internal
Control Register bit 2 with a 1 or a RESET.

BIT 3 = Slave Present

If the 82C5059 is in the Master mode, this bit is an inverted copy of the
-COMMAND input. It is generally used to determine if a Slave drive is
present during a diagnostic command.

BIT 4 = Pass Diagnostic

If the 82C5059 is in the Master mode, this bit is an inverted copy of the
~DS_1 input. It is generally used to determine if a slave drive has passed
the diagnostic command.
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o

BIT 5 = Soft Reset
When this status bit is set to 1, a Write to Host Write Register-CS_(1) with
A_(2:0) equal to 6 bit (2)=1 has cccurred. This bit is reset to 0 after reading
this register or a RESET_IN.

BIT 6 = DMA Transfer
When this status bit is set to 1 a DMA Interrupt has occurred. This bit is
cleared by RESET, a Host Write to -CS_(0) with A_(2:0) equal to >, or a
Write to Write Register 76.

BIT 7 = Memory Data Parity

When this status bit is set to 1, a parity error has occurred. This bit is
cleared by RESET or after reading this register.

Read Register 65 (41h)--Write Precompensation Register

Bit 7 6 S 4 3 2 0

Byte 00-FFh

This register contains the cylinder at which write precompensation will be
applied. The value read must be multiplied by 4 by the firmware. A value
of 255 will result in no write precompensation/reduce write current. It is
read by the controlier processor only after a command has been written into
the Command Register (host).

Read Register 66 (42h)--Sector Count Register

Bit 7 6 5 4 3 2 1 0

Byte 00-FFh

This register contains the number of sectors to be processed. It is read by
the controller processor only after a command has been written into the
Command Register (host).
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Read Register 67 (43h)--Sector Number Register

Bit | 7 6 5 | 4 | 37T 27 1 T 0
Byte 00-FFh

This register contains the starting sector number to be processed. It is read
by the controller processor only after a command has been written into the
Command Register (host).

Read Register 68 (44h)--Cylinder Low Register

Bit 7 6 5 4 3 2 1 |
Byte 00-FFh

This register contains the starting (least significant byte) cylinder number to
be processed. It is read by the controller processor only after a command
has been written into the Command Register (host).

Read Register 69 (45h)--Cylinder High Register

Bit 7 6 4 3 2 ] 1 |
[Byte 00-FFh

This register contains the starting (most significant byte) cylinder number to
be processed. It is read by the controller processor only after a command
has been written into the Command Register (host).

Read Register 70 (46h)--Size/Drive/Head Register
Bit | 7] 6 5] 4] 317 27 171 0]

......................... X0-XF=Head Select

0=Drive 0 Selected
1=Drive 1 Selected

........ =Sector Size

1=Error Code

This register contains the controller Error Code/Sector Size parameters and
the current Drive/Head select. It is read by the controller processor only
after a command has been written into the Command Register (host). The
bits of this register are defined as the following:
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BITS 0-3 = Head Select
These four bits indicate the head to be selected.
BIT 4 = Drive Select

This bit specifies the drive to be selected. If this bit is set to 0, drive 0 is
selected. If set to 1, drive 1 is selected.

BITS 5-6 = Sector Size

These bits indicate the sector size to be used as the following table reflects:

BIT

Sector Size

256 Bytes per Sector
512 Bytes per Sector
1024 Bytes per Sector
128  Bytes per Sector

-] O O ON
—-o»-ouq

BIT 7 = Drive Select

This bit specifies the error code to be used. If this bit is set to 1, the data
field will be appended with an ECC field. If set to 0, the data field will be
appended with a CRC field.

Read Register 71 (47h)--Command Register

This register contains the command to be executed by the controller. It is
read only after the -Command signal has been asserted.
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2. HOST COMPUTER INTERFACE REGISTERS

The CHIPS 82C5059 contains 9 registers by which the host can
communicate with the controller. The register organization described in this
document relate to an PC-AT compatible Winchester controller application.
However, these registers are general purpose Read/Write Registers and
except for some hardware specific bits, can be defined to suit other
applications.

Table 3-2 lists the Host Computer Interface Registers. Following these
tables is a complete description of these registers.

Table 3-7. Host Computer Interface Registers

Control (Write) Winchester Registers

Write A (2:0) Function
-CS_(0) Data Register (16 bit)
-CS_(0) &1 Precompensation Register
-CS_(0) &2 Sector Count Register
-CS_(0) &3 Sector Number Register
-CS_(0) & 4 Cylinder Low Register
-CS_(0) &5 Cylinder High Register
-CS_(0) & 6 Size/Drive/Head Register It
-CS_(0) &7 Command Reg’stcr u

Control (Write) Floppy Registers

"erte A (2:3) l Function ﬂ
[-CS_(1) &6 | Host Control Register |
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Table 3-7 Host Computer Interface Registers (continued)

Status (Read) Winchester Registers

READ A (2:0) Function

CS_ Q) &0 Data Register (16 bit)
-CS_ () &1 Error Register

-CS_(0) &2 Sector Count Register
-CS_(0) &3 Sector Number Register
-CS_0) & 4 Cylinder Low Register
-CS_(0) &5 Cylinder High Register
-CS_(0) &6 Size/Drive/Head Register
-CS_(0) &7 Status Register

Control (Read) Floppy Registers

Read A (2:0) Function
-CS_(D) &6 Winchester Secondary Status
-CS_ (D) &7 Head/Select Status
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2.1 Host Computer Write Registers

Write Register -CS_(0) & 0--Write Data Register

MBit] 7 1 6 1 5 | 4 3 2

Byte 00-FFh

This register transfers controller data between the host and the 82C5059. In
Word mode, 16 bits of data are transferred requiring -I0O_CS_16 to be
asserted and possibly de-asserting IO_CH_RDY. In Byte mode, 8 bits of
data are transferred leaving-IO_CS_16 de-asserted and IO_CH_RDY
asserted.

Write Register -CS_(0) & 1--Write Precompensation Register

Bit 7 6 5 4 3 | 2 | 1 ] 0
the 00-FFh

This register determines the cylinder at which write precompensation will be
applied. The value written is 1/4 the actual precompensation cylinder. A
value of 255 will result in no write precompensation/reduce write current.
This register should be written prior to the Command Register being written
with a WRITE/FORMAT command. It is set to 32 (128) after a RESET.

Write Register -CS_(0) & 2--Sector Count Register

Bit 7 6 5 4 3 2 1 0
Byte 00-FFh

This register specifies the number of sectors to be processed. A value of 0
indicates 256 sectors. It should be written prior to the Command Register
being written. This register is set to 1 after a RESET.

Write Register -CS_(0) & 3--Sector Number Register

This register specifies the starting sector number. It should be written prior
g};shélgommand Register being written. This register is set to 1 after a
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Write Register -CS_(0) & 4--Cylinder Low Register

Bit | 7 ] 6 | 5 1 4 | 3 1 2 1 1 0

Byte 00-FFh

This register specifies the least significant byte of the starting cylinder
number. It should be written prior to the Command Register being written.
This register is set to O after a Reset.

Write Register -CS_(0) & 5--Cylinder High Register

Bit | 7 ] 6 | 5 | 4 | 3 | 2 | 1 | 0
Byte 00-FFh

—
—

This register specifies the most significant byte of the starting cylinder
number. It should be written prior to the Command Register being written.
This register is set to O after a Reset.

Write Register -CS_(0) & 6--Size/Drive/Head Register

Bit | 71 6§ 5] 4] 3] 2] 1] 0 |

......................... X0-XF=Head Select

0=Drive 0 Selected
1=Drive 1 Selected

........ =Sector Size

1=Error Code
This register specifies the controller Error Code/Sector Size parameters
along with the DRIVE/HEAD select. This register should be written prior
to the Command Register being written. It is set to 0 at Power-on Reset or

writing bit 2 of Host Write Register -CS_(1) with A_(2:0) equal to 6 with a
1. The bit definitions are:

BITS 0-3 = Head Select
These four bits select the head.
BIT 4 = Drive Select

This bit indicates the selected drive. If this bit is set to a 0, drive zero is
selected. If this bit is set to a 1, drive one is selected.
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BITS 5-6 = Sector Size
These bits indicate the sector size. The actual sector size is determined with
the local microprocessor initializing write registers 6 and 7.

BIT 7 = Error Code

This bit specifies the error code to be selected. If this bit is set, the data
field will be appended with an ECC field. If cleared, the data field will be
appended with a CRC field.

Write Register -CS_(0) & 7--Command Register

Bit 7 6 5 4 3 2 | 1 | 0
Byte 00-FFh

This register specifies the command to be executed by the controller. It is
set to 0 after a Reset. Writing to this register asserts the -Command signal.

Write Register -CS_(1) & 6--Host Control Register

Bit | 71 6] SJ 4] 3T 2] 1] 0|

1=Enable Host DMA
1=Disable INTRQ
1=Soft Reset

-------------------------------- =Reserved

This register allows the host to reset the 82C5059 and enable/disable the

INTRQ signal and DREQ (if available). These bits are defined as the
following:

BIT 0 = Enable Host DMA

This register has been expanded to include a DMA enable/disable function
§0ﬁ Host systems using the 82C5059 DMA mode. The bit definition is as
ollows:

DMA mode and bit 2 of Microcomputer Write Register XX are set to 1,
writing a 1 to this bit will enable the DREQ signal. Writing a 0 to this bit
will disable (tri-state) the DREQ signal. If the 82C5059 is not configured in
the DMA mode or bit 2 of Microcomputer Write Register is 0 then this bit
has no meaning.
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BIT 1 = Disable INTRQ
Writing a 0 to this bit enables the 82C5059 INTRQ signal. Writinga 1 to
this bit disables (tri-states) the INTRQ signal. Pending interrupts are not
affected by tri-stating this signal.

BIT 2 = Soft Reset

Writing a 1 to this bit place the 82C5059 in the BUSY state and resets all
internal registers to their reset value. A 0 must be written to this bit for
normal operation.

BITS 3-7 = Reserved

Bits 3 to 7 are reserved and must be setto a 0.
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2.2 Host Computer Read Registers

Read Register -CS_(0) & 0--Read Data Register

Bit] 7 [ 6 [ 5 [ & | 3 1 2 T T ]

00-FFh

This register transfers controller data between the 82C5059 and the host. In
Word mode, 16 bits of data are transferred requiring -IO_CS_16 to be
asserted and possibly de-asserting IO_CH_RDY. In Byte mode, 8 bits of
data are transferred leaving -IO_CS_16 de-asserted and IO_CH_RDY
asserted. The 82C5059 allows greater flexibility in controlling -IO_CS_16
and IO_CH_RDY. See Microprocessor Write Register WR63 for
programming these signals.

Read Register -CS_(0) & 1--Error Register

=No Data Mark
1=No Cylinder Zero

1=Aborted Command

1=Reserved

1=ID Not Found

1=Reserved
1=ECC Error
1=Bad Block Found

This register contains the Error status of the last command executed by the
controller. It can only be accessed while the controller is in the Not Busy

state. This register is not affected by Reset. These bits are defined as the
following:

BIT 0 = No Data Mark

This indicates that the controller was able to locate the sector but was unable
to locate the associated data mark.
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BIT 1 = No Cylinder Zero
This indicates that during a Recalibration command or if retries are enabled
no Cylinder 0 was detected. This error occurs after the controller issues

2048 step pulses toward Cylinder 0 and the selected drive does not respond
with the Track 0 signal.

BIT 2 = Aborted Command
The current command issued by the host has been aborted due to an

undefined Command Opcode, or a Write Fault/Not Ready condition exist on
the selected drive.

BIT 3 = Reserved

Bit 3 is reserved and will be set to 0.

BIT 4 = ID Not Found

This indicates that the controller was able to locate the correct cylinder and
head numbers but was unable to locate the correct sector number. An ID
CRC error can also generate this error condition.

BIT 5 = Reserved

Bit 5 is reserved and will be a 0.

BIT 6 = ECC Error

This indicates that a non-zero syndrome was detected in a specified data
field. If the data error was corrected by ECC, bit 2 of the Status Register
will also be set and the command will continue if more sectors are specified.
If the data error was not corrected by ECC, bit 0 of the Status Register will
be set and the command terminated.

BIT 7 = Bad Block Found
This indicates that the specified track has previously been formatted with the

Bad Track flag set in the ID field. It is not possible to access data on this
track and the command will be terminated.

Read Register -CS_(0) & 2--Sector Count Register

This register contains the number of sectors to be processed and is
decremented as each sector is processed. It can only be accessed while the
controller is in the Not Busy state. This register is set to 1 after a Reset.
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Read Register -CS_(0) & 3--Sector Number Register

Mic] 7 ] 6 1 5 | 4 | 3 | 2 1 1T 1 0©
Byte 00-FFh

This register contains the current sector number being processed by the
controller. It can only be accessed while the controller is in the Not Busy
state. If an error condition exists, this register contains the sector number in
error. Itis set =1 after a Reset.

Read Register -CS_(0) & 4--Cylinder Low Register
Mic] 7 | 6 | 5 | 4 | 3 | 2 J] 1T [ O

Byte 00-FFh

This register contains the least significant byte of the current cylinder
number. It can only be accessed while the controller is in the Not Busy
state. If an error condition exists, this register contains the least significant
byte of the cylinder number in error. This register is set =0 after a Reset.

Read Register -CS_(0) & 5--Cylinder High Register

Bit 7 6 5 a | 3 | 2 [ 1 ]
‘the 00-FFh

This register contains the most significant byte of the current cylinder
number. It can only be accessed while the controller is in the Not Busy
state. If an error condition exists, this register contains the most significant
byte of the cylinder number in error. This register is set to O after a Reset.

Read Register -CS_(0) & 6--Size/Drive/Head Register

......................... X0-XF=Head Select

0=Drive 0 Selected
1=Drive 1 Selected

......... =Sector Size

1=Error Code

This register contains the controller Error Code/Sector Size parameters
along with the current Drive/Head select. It can only be accessed while the

controller is in the Not Busy state. This register is set to 0 after a Reset.
These bits are defined as the following:
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BITS 0-3 = Head Select
These four bits indicate the selected head.
BIT 4 = Drive Select

This bit reflects the selected drive. If this bit is set to 0, drive O is selected.
If set to 1, drive 1 is selected.

BITS 5-6 = Sector Size

These bits indicate the sector size.

BIT 7 = Error Code

This bit indicates the error code selected. If this bit is set to 1, the data field
will be appended with an ECC field. If set to 0, the data field will be
appended with a CRC field.
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Read Register -CS_(0) & 7--Status Register

Bit | 7 6 51 4]

1=Error

1=Index

1=Corrected

1=Data Request

1=Seek Complete

1=Write Fauit

1=Ready

1=Busy

This register contains the Controller Drive status. Reading this register de-
asserts the INTRQ signal. These bits are defined as follows:

BIT O = Error
This bit indicates if an Unrecoverable Error has occurred. If set, an error
condition exists and the Status Register must be read to determine the error
type.

BIT 1 = Index
This bit is an inverted copy of the -INDEX signal of the selected drive.

BIT 2 = Corrected
This bit indicates if a data error was corrected. If set, an ECC error
occurred but was corrected. A corrected ECC error will not terminate a

multiple sector transfer. If CRC is selected, this bit has no meaning and is
set to 0.

BIT 3 = Data Request

This bit indicates that the controller is in a data transfer mode. While this bit
is set, the BUSY bit will be cleared and the controller will wait for data to be
transferred to or from the host.

BIT 4 = Seek Complete

This bit is a function of WR74 bit O or bit 3 based on which drive is selected
in the host register -CS_(0) Register 6 bit 4.
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BIT 5 = Write Fault

This bit is a function of WR74 bit 1 or bit 4 based on which drive is selected
in the host register -CS_(0) Register 6 bit 4.

BIT 6 = Ready

This bit is a function of WR74 bit 2 or bit 5 based on which drive is selected
in the Host Register -CS_(0) Register 6 bit 4.

BIT 7 = Busy

This bit indicates the state of the controller. If set, the controller is busy
executing the specified command and is not in a data transfer state. While
set, the Status Register is gated on the bus during any read to the Host
Read/Write Registers. Any write to the host Read/Write Registers while
this bit is set will be ignored. If cleared, the controller is either in a NOT
BUSY or a data transfer state. The DRQ bit will be set if the controller is in
the data transfer state.
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Read Register -CS_(1) & 6--Winchester Secondary Status Register

Bit | 7] 6] 5] 4] 3] 2] 1] 0 |

1=Error
1=Index

1=Corrected

1=Data Request

1=Seek Complete

1=Write Fault

1=Ready

1=Busy

This register contains the Controller/Drive status. It is identical to the Status
Register at address -CS_(0) with A_(2:0) equal to 7 except that reading this
Status Register has no affect on the INTRQ signal. These bits are defined
as the following:

BIT O = Error

This bit indicates if an unrecoverable error has occurred. If set, an error
condition exists and the Status Register must be read to determine the error

type.
BIT 1 = Index

This bit is an inverted copy of the -INDEX signal of the selected drive.
BIT 2 = Corrected

This bit indicates if a data transfer was corrected. If set, an ECC error
occurred but was corrected. A corrected ECC error will not terminate a

multiple sector transfer. If CRC is selected, this bit has no meaning and is
set to 0.

BIT 3 = Data Request

This bit indicates that the controller is in a data transfer mode. While this bit
is set, the Busy bit will be cleared and the controller will wait for data to be
transferred to or from the host.
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BIT 4 = Seek Complete

This bit is a function of WR74 bit 0 or bit 3 based on which drive is selected
in the Host Register -CS_(0) Register 6 bit 4.

BIT 5 = Write Fault

This bit is a function of WR74 bit 1 or bit 4 based on which drive is selected
in the host register -CS_(0) Register 6 bit 4.

BIT 6 = Ready

This bit is a function of WR74 bit 2 or bit 5 based on which drive is selected
in the Host Register -CS_(0) Register 6 bit 4.

BIT 7 = Busy

This bit indicates the state of the controller. If set, the controller is busy
executing the specified command and is not in a data transfer state. While
set, the Status Register is gated on the bus during any read to the Host
Read/Write Registers. Any write to the Host Read/Write Registers while
this bit is set will be ignored. If cleared, the controller is either in a NOT
BUSY or a data transfer state. The DRQ bit will be set if the controller is in
the data transfer state.

Read Register -CS_(1) & 7--Head/Drive Select Status Register

Bit 7 6 5 4

1=Drive Select 0
1=Drive Select 1

1=Head Select 0
1=Head Select 1
1=Head Select 2

1=Head Select 3/RWC

1=Write Gate

1=(Not Driven)

This register contains the Head/Drive Select status. These bits are defined
as follows:
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BIT 0 = Drive Select 0

This bit indicates the state of Drive Select 0. If set to 0, Drive 0 is selected.
If set to 1, Drive 0 is de-selected.

BIT 1 = Drive Select 1

This bit indicates the state of Drive Select 1. If set to 0, Drive 1 is selected.
If set to 1, Drive 1 is de-selected.

BIT 2 = Head Select 0

This bit indicates the state of Head Select 0.
BIT 3 = Head Select 1

This bit indicates the state of Head Select 1.
BIT 4 = Head Select 2

This bit indicates the state of Head Select 2.
BIT 5 = Head Select 3/RWC

This bit indicates the state of Head Select 3/RWC.
BIT 6 = Write Gate

This bit indicates the state of the Winchester drive -WRT GATE signal.
BIT 7 = (Not Driven)

This bit is not driven by this device and will always be in a Tri-State
condition.
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5. FORMAT RAM

The details of the media format for an application depend on the disk drive
and some system considerations. The precise definition of the format is
required by the 82C5059 both for writing format information on the media
and for reading and writing the disk. The 82C5059 provides great
flexibility in the definition of the format, supporting a wide variety of drive
parameters and system requirements.

Format information is stored in the 82C5059 in an internal RAM viewed as
a set of register pairs. Before any commands are issued to access the disk
the parameter RAM must be loaded by the microprocessor with the
format information. The loading must be performed when the controller is
initialized, or when the track format is changed.

The parameter RAM is organized as 16 pairs of bytes, each pair consisting
of a Value Byte and a Count Byte. The series of byte pairs describes the
entire sequence of information recorded on a single track of the drive,
beginning at INDEX. For every field on the physical disk track, a
corresponding register pair holds the bit pattern for each byte of the field in
the Value Byte register--assuming that a certain bit pattern is expected in the
bytes of that field--and the length of the field in bytes (i.e., the number of
bytes in the field) in the Count Byte Register. Note that only certain fields
have expected bit patterns in them; e.g., the ID Sync Field has an expected
pattern, the Data Field portion of the data segment does not. As the data
sequencer moves from media field to media field, it indexes through the
register pairs, using each pair to determine the byte pattern (if applicable)
and the number of bytes in each field.

Table 3-6 shows typical register pair values for a soft-sectored MFM ST506
drive using MFM encoding/decoding. This is intended as an example
only.

See Appendix A for examples of other drive types and formats.
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Following the table is a general description of each register pair.

Table 3-8. Example Register Pairs for MFM ST506 Drive

Register Pair Name Value Count Sequencer State
0 ESDI Sector Gap 00h 01 0
1 Post-Index Gap 4Eh 16 1
2 ID Preamble 00h 13 2
3 D Sync Alh 01 3
4 ID Address Mark FEh 01 4
5 ID Header 00h 04 5
6 ID CRC/ECC 00h 04 6
7 ID Postamble 00h 02 7
8 Data Preamble 00h 13 8
9 Data Sync Alh 01 9
10 Data Address Mark F8h 01 A
11 Data Feld ESh 16 B
12 Data CRC/ECC 00h 04 C
13 Data Postamble 00h 02 D
14 Inter-Sector Gap 4Eh 14 E
15 Pre-Index/Sector Gap 4Eh 01 F

Register Pair 0--ESDI Sector Gap

This pair is used only for ESDI type interfaces. It specifies the bit pattern
that is expected in the bytes that are placed between sectors, and the number
of those bytes.

Register Pair 1--Post-Index Gap

This speed tolerance gap provides space between a write splice (any time
WRT GATE is asserted or deasserted) at the end of the track and the first
sector’s preamble. It also allows for variation in the mechanical detection of
the physical drive index. The value used for this field is typically non-zero
to prevent confusing it with the Preamble field.

The fields that correspond to the next six register pairs relate
to the ID Segment of the disk. They are written once for each
sector on a track. The Header portion of the ID Segment
contains the Cylinder, Head, and Sector numbers that identify
the unique sector.

Register Pair 2--ID Preamble

The ID Preamble field is provided to allow a stream of well controlled data
from the disk read channel to be used by the controller PLL to gain
frequency and phase synchronization before reading ID data. The Value
and Count bytes set for this field are determined by the encoding scheme
used and system dynamics. In systems that use MFM encoding, this field
generally uses a Value Byte of 00h and a Count Byte of 10-12.
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Register Pair 3--ID Sync

For a hard-sectored disk, byte alignment begins with this field. The bytes
in this field (usually just one) constitute a bit pattern that enables control
circuitry to determine the byte boundaries of the incoming data. The value
for this field is normally chosen so that the first bit of this field may be
differentiated from the last bit of the preamble. The Count byte for this field
is typically 1. Since this field is the first field actively processed by the
82C5059 on read or write commands, its State Number (3) is commonly
written to WR2S5 as the Start State or the Restart State.

For soft-sectored drives, the output pin AM ENABLE is asserted during
this field to signal the Encode/Decode circuitry to process Address Mark
information. For MFM encoded data, this processing will typically include
an illegal (missing) clock scheme used to uniquely define the beginning of
ID or Data Segments. For these drives, an illegal MFM pattern of Alh
Data/0Ah Clock Byte is very commonly used.

Register Pair 4--ID Address Mark

The ID Address Mark field is required on soft-sectored drives (with the
exception of ESDI soft-sectored drives). Its Value is used to differentiate
between the ID Segment and the Data Segment. Generally the count is 1.

Register Pair 5--ID Header

The ID Header varies from drive to drive. Its main purpose is to identify or
locate the sector within the drive. Typically the Header has two Cylinder
Number Bytes, a Head Number Byte, and a Sector Number Byte. The ID
Header may also contain flag information for bad track or bad sector
recognition.

In the 82C5059, the Header consists of information written into a series of
registers by the user firmware. A typical Header consists of four bytes:

Cylinder Address High Byte (WR20)
Cylinder Address Low Byte (WR21)
Head Address/Flag Byte (WR22)
Sector Address Byte (WR23)

Note: If bit 2 of WR29 is set=0, then only the low nibble of
the Head byte is used for the Head Number. The high nibble
is then available for flag information. If bit 2 of WR29 is
set=1, however, the entire byte contains the Head number, and

a fifth byte will contain flag information, which can be read
via RR19.
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Register Pair 6--ID CRC/ECC

This field contains the CRC or ECC remainder computed for the ID Header
if a 1 Field Sync is used (bit 1 of WR29 is cleared), or the ID Address Mark
and the ID Header if a 2 Field Sync is used (bit 1 of WR 29 is set). Count
should be set to match the polynomial that is used; i.e., Count = 2 for CRC,
Count = 6 for 48-bit ECC, etc. The computed CRC or ECC remainder is
supplied by the 82C5059 whenever a format-type command writes the ID.

Register Pair 7--ID Postamble

This final field in the sector ID sequence is used to space the beginning of
the Data Segment Preamble away from the ID Segment. This allows the
write splice from a sector write operation to occur in an area where no
recoverable data is present. As was the case for the Post-Index Gap, the
Value used for this field is typically non-zero to prevent confusing it with
preamble fields.

The fields that correspond to the next six register pairs relate
to the Data Segment of the disk. Like the ID Segment, there
are Preamble, Sync, Address Mark, CRC/ECC, and Postamble
fields. Corresponding to the Header field is the Data field,
which is used for actual user data. Note that for a write
operation all fields in the Data Segment are rewritten--not just
the Data field.

Register Pair 8--Data Preamble

The Data Preamble has the same function in the Data Segment as does the
ID Preamble in the ID Segment. Generally, both preambles will be
programmed with the same Value and Count bytes.

Register Pair 9--Data Sync

The Data Sync has the same function as the ID Sync. Typically, they use
the same Value and Count bytes.

Register Pair 10--Data Address Marker

The Data Address Marker functions much the same as the ID Address
Marker. Note: The Data Address Mark will have a different
Value from the ID Address Mark, thus allowing these two
fields to be differentiated.
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Register Pair 11--Data Field

Actual user data is written in this field. Note: The length of this field
is the product of the Sub-block Count (WR19) + 1 and Data
Count from the format RAM. (Note: This is an exception; the
number of bytes in other fields is simply the Count for those
fields without multipliers.) For a Format TRACK or FORMAT
SECTOR command, this field is written to with a fill character.

Register Pair 12--Data CRC/ECC

This field contains the CRC or ECC remainder computed for the Data field.
Count should be set to match the polynomial that is used; i.e., Count = 2 for
CRC, Count = 6 for 48-bit ECC, etc. The computed CRC or ECC
remainder is supplied by the 82C5059 whenever the data field is formatted
or re-written.

Register Pair 13--Data Postamble

The Data Postamble spaces the write splice at the end of a sector re-write
away from the CRC/ECC field. A short gap of one or two bytes is typical.

The final two fields are gaps which, on a soft-sectored disk, space the
sectors evenly around the track and provide buffer space for the physical
field length changes which occur with variations in both instantaneous and
long-term rotation speed.

Register Pair 14--Inter-Sector Gap

This gap provides space between the end of one sector and the beginning of
another. The value chosen is typically the same as for other gaps.

Register Pair 15--Pre-Index/Sector Gap

On soft-sectored drives, this last field fills space from the end of the last
Sector to the drive Index. The Count field is the number of byte times the
sequencer remains Busy and continues formatting after the Index pulse.
(Typically the Count is 1.) As with other gaps, the value used for this gap
should be chosen so that it is not confused with preamble fields.
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INITIALIZATION

The broad flexibility of the 82C5059 requires that various parameter control
registers be initialized before commands are issued to access the disk.
Once initialized for an application, many of these registers
never need to be changed. Typically, the following registers
require infrequent initialization:

WR10--Memory Cycle Timing
WRI11--CRC/ECC Polynomial Selection
WR18--Index Timeout
WRI19--Sub-Block Count

WR27--Bit Ring Start Count
WR28--CRC/ECC Control (most bits)
WR29--Configuration Control
WR67--Arbitration Timing 1
WR68--Arbitration Timing 2
WR69--SCSI Device ID

Media Format Registers (RAM)

Note: Write Registers WRXX are all directly accessible, as
described in Chapter 3 (Registers), and that the Media Format
Registers (RAM) are indirectly accessed via WR30, WR31,
and WR2S, as described in the same chapter

ISSUING COMMANDS

1. Command Overview

A specific command is issued by writing WR16 (Sequencer Command
Register), but before writing WR16 other parameters specific to that
command must be programmed by writing of the appropriate registers.
Thus each access to the disk consists of a sequence of register write
operations that leads up to issuing the specific command by writing WR16.
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The particular sequence of registers written before issuing the specific
command varies with each application. The registers commonly written
before most commands include:

Memory Controller Registers for data block transfers:
WRO00-09

Sequencer Registers:

WR17--Sequencer Loop Count with number of sectors
WR20-23--Header with Cylinder, Head, and Sector
WR25--Sequencer Start/Restart State

(Note: WR2S5 should be initialized with 33h and does
not need to be changed except for a format type
command.)

WR26--Sequencer Loop State

(Note: WR26 should be initialized with a O0Eh and does
not need to be changed except for a format-type
command.)

Access to these registers is discussed in Chapter 3 (Registers). Itis
reiterated below.

2. How to Issue a Command

Issuing a command is synonymous with writing WR16. (Note: Only
certain combinations of writing WR16, as described below, are valid.) To
write WR16 (or any other register in the sequence leading up to writing
WR16), the processor must put the appropriate register address on the
address/data bus (A/D0-7), assert ALE (8051 mode) or -AS (Z8 mode) to
latch the address, then with appropriate control signals, transfer the data to
the ;egis)ter. (See Chapter 2 for timing details for writing a 82C5059 internal
register.

3. Command Descriptions

Table 4-1 lists all possible command bytes which may be issued to the
82C5059 via the WR16, the Sequencer Command Register. For other
values written to WR16, results are undefined.
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Table 4-1. Sequencer Command Register

HE BIT MMAND
7654 3210
00 0000 0000 ABORT
01 0000 0001 NORMAL READ
02 0000 0010 NORMAL WRITE
— 05 0000 0101 READ ID
06 0000 0110 FORMAT TRACK
09 0000 1001 READ LONG
0A 0000 1010 WRITE LONG
0E 0000 1110 FORMAT TRACK LONG
19 0001 1001 READ SYNDROME LONG
iD 0001 1101 READ ID SYNDROME LONG
21 0010 0001 READ--IGNORE FLAG
22 001C 0010 WRITE--IGNORE FLAG
26 0010 0110 FORMAT SECTOR
29 0010 1001 READ LONG--IGNORE FLAG
2A 0010 1010 WRITE LONG--IGNORE FLAG
39 0011 1001 READ SYNDROME LONG--IGNORE FLAG
31 0100 0001 VERIFY
49 0100 1001 VERIFY LONG
59 0101 1001 VERIFY SYNDROME LONG
61 0110 0001 VERIFY--IGNORE FLAG
69 0110 1001 VERIFY LONG--IGNORE FLAG
— 79 0111 1000  VERIFY SYNDROME LONG--IGNORE FLAG |
81 1060 6601 CHECK DATA CRC/ECC
85 1600 0101 CHECK TRACK FORMAT
Al 1010 0001 CHECK DATA CRCJECC--IGNORE FLAG |
00h ABORT

Issuing an ABORT to the Sequencer Command Register (WR16) when the
sequencer is busy will abort the command that is executing. The status
(read in Bit 0 or RR16) goes from Busy to Not-Busy. If interrupts are
enablig (Bit 7 of WR29 is set), the sequencer interrupt (INTSEQ) will be
asserted.

01h NORMAL READ

This is the normal command to read the disk. It is used to transfer one or
more blocks of data from the disk to the RAM buffer. The starting disk
address for the transfer is taken from WR20 through WR23, and the
numbser of sectors to be transferred is taken from WR17.
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02h NORMAL WRITE

This is the normal write to the disk. It is used to transfer one or more
blocks of data from the RAM buffer to the disk. Its operation is much the
same as the NORMAL READ command except that the direction of data
flow is reversed and no data error checking occurs.

05h READ ID

The READ ID command is used for sequentially reading ID segments (ID
Header only) from the disk and transferring them to the RAM buffer. The
transfer begins with the first ID that is encountered after the command is
issued; the number of sectors (ID segments) to be transferred is taken from
WR17. The READ ID command is useful for verifying disk addressing
errors such as seek positioning and head selection errors. It is also valuable
for determining instantaneous disk rotational position. Note: If this
command is used, the firmware should be synchronized to the
disk; that is, the firmware must know where it is located on
the disk.

06h FORMAT TRACK

The FORMAT command is used to format a single track on the disk. It may
be used for either hard or soft-sectored disks. When the command is
issued, the sequencer waits for the next INDEX pulse. On the rising edge
of INDEX, the sequencer turns on WRTGATE, and WRTGATE stays on
until the Sequencer Loop Count (written via WR17, read via RR25) has
counted down to zero. If, as in a normal FORMAT TRACK command, the
Sequencer Loop State (written in WR26) is OEh (soft sector), WRTGATE
is turned off on the next rising edge of INDEX and, if interrupts are enabled
(bit 7 or WR29 is set), an interrupt occurs (INTSEQ is asserted). If Enable
Write Gate Edge is set (Bit 5 of WR29), then WRTGATE is disabled for 2
bit times preceding each Data Preamble field. The latter feature is an option
for some ESDI-type formats.

The Sequencer Loop Count sets the number of sectors on a track; i.e., the
number of loops that the sequencer state machine will execute. For each
sector on the track, the size of the fields within the sector is determined by -
the Count Byte for that field in the format RAM. With the exception of the
ID Header, ID CRC/ECC, and Data CRC/ECC fields, all fields are
determined by the related Value Bytes in the format RAM.

The ID Header field is read by the sequencer from the RAM buffer using
DMA Channel 0. It is the responsibility of the firmware to configure DMA
Channel 0 properly and to point to a location in the RAM buffer where a
table of sequential ID Header fields is located. The sequencer generates the
ID CRC/ECC and Data CRC/ECC fields based on the contents of the
CRC/ECC polynomial. Selection Register (WR11) and the CRC/ECC
Control Register (WR28).
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For format commands with Non-ESDI configuration, unlike
data read or write commands, the Sequencer Start/Restart
Register (WR25) should be loaded with 21h and the Sequencer
Loop State Register should be loaded with QEh for soft-
sectored disks and QFh for hard-sectored disks.

0%h READ LONG

The READ LONG command is used to transfer one or more blocks of data
to the RAM buffer as in the NORMAL READ command except that the Data
CRC/ECC field is read as data. This command is sometimes used together
with the WRITE LONG command described below to test CRC/ECC
operation: a normal sector is written; it is transferred to the RAM buffer,
along with its CRC/ECC bytes, using READ LONG; contents are modified
in the buffer; then it is written back to the disk using WRITE LONG. This
process allows the microprocessor to introduce an error of arbitrary type,
length, and location into the data sector for subsequent reading and error
detection and recovery.

OAh WRITE LONG

The WRITE LONG command is used to transfer one or more blocks of data
from the external RAM buffer to the disk as in the NORMAL WRITE
command except that the CRC/ECC bytes are taken from the RAM buffer
instead of from computed values from the sequencer.

OEh FORMAT TRACK LONG

The FORMAT TRACK LONG command is equivalent to the FORMAT
TRACK command except that ID Header and ID CRC/ECC bytes are
fetched from the RAM buffer; i.e., ID CRC/ECC bytes are not internally
generated by the 82C5059.

19h READ SYNDROME LONG

The READ SYNDROME LONG command is equivalent to the READ
LONG command except that CRC/ECC syndrome bytes are transferred to
the external RAM buffer instead of the actual CRC/ECC bytes.

Note: The syndrome bytes are computed from the Data portion
of the Data Segment and the Data CRC/ECC field. The
syndrome bytes may be used to correct bad data.

1Dh READ ID SYNDROME LONG

This command is equivalent to the READ ID command except that the
syndrome bytes from reading the ID Segment are also transferred to the
external RAM buffer.
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21h READ--IGNORE FLAG

The READ--IGNORE FLAG command is equivalent to the NORMAL
READ command except it is not aborted by a non-zero flag. (Note: The
non-zero flag would be in the high nibble of byte 3 of the ID
Header field if Bit 2 of WR29 is set=0, or it would be in byte
5 of the ID Header if Bit 2 is set.)

22h WRITE--IGNORE FLAG

This command is equivalent to the NORMAL WRITE command except that
it is not aborted by a non-0 flag nibble or byte.

26h FORMAT SECTOR

The FORMAT SECTOR command is used exclusively for hard-sectored
disks to format one or more sectors. After the command is issued, the
sequencer will start the format on the next SECTOR or INDEX pulse and
format for the number of sectors specified in the Sequencer Loop Counter
Register (WR17).

It is the responsibility of the microprocessor to issue the command during
the sector just before the sector to be formatted. The microprocessor can
count the number of sectors since INDEX by polling the Extended Status
Register Index and Sector bits (bits 7 and 6 of RR17). This command
allows the controller to easily map out bad sectors even after the disk has
been formatted and used.

29h READ LONG--IGNORE FLAG
2Ah WRITE LONG--IGNORE FLAG
39h READ SYNDROME LONG--IGNORE FLAG

These commands are equivalent to READ LONG, WRITE LONG, and
READ SYNDROME LONG except that they are not aborted by a non-zero
flag nibble or byte.

41h VERIFY

A VERIFY command is a convenience for checking data written to disk. A
VERIFY command (1) reads data from the disk into the 82C5059; (2) reads
data out of the RAM buffer; and (3) performs a byte-by-byte comparison.
Unlike the various read commands, this command does not destroy data in
the RAM buffer.
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49h VERIFY LONG

59h VERIFY SYNDROME LONG

61h VERIFY-IGNORE FLAG

69h VERIFY LONG--IGNORE FLAG

79h VERIFY SYNDROME LONG--IGNORE FLAG

Each of these commands operates like the equivalent READ command
except that data is compared as in the VERIFY command.

81h CHECK DATA CRC/ECC

The CHECK DATA CRC/ECC command is equivalent to the NORMAL
READ command except that no data is transferred to the RAM buffer. This
command is useful as a check of the data and CRC/ECC written on the disk.

85h CHECK TRACK FORMAT

This command performs the same function for the Header field of the ID
Segment as the CHECK DATA CRC/ECC command does for the Data
portion of the Data Segment.

A1h CHECK DATA CRC/ECC--IGNORE FLAG

This command is equivalent to the CHECK DATA CRC/ECC command
except that it is not aborted by a non-zero Flag Byte/Nibble.

Data Transfer

Once the CHIPS 82C5059 has been initialized (including writing the format
RAM) and a disk has been formatted (see below), commands can be issued
to transfer data.

Note: The Sector Number Register (WR23) gets incremented
automatically after each error free block is transferred; thus it
is unnecessary to reinitialize it for sequential block transfers.

Part of a command to transfer data consists of searching for a valid ID with
the correct Header field. '

1. ID Search. In non-ESDI mode, after a read/write-type command is
issued to the sequencer, RDGATE is asserted. Three bit times after the
AMFOUND signal goes active the sequencer first compares the Sync byte
found on the disk with the Sync Byte in the format RAM; then it compares
the Address Marker found on the disk with the Address Marker in the
format RAM. Next the sequencer reads the ID Header, which it latches into
the reog_iés:t;ers RR19-23, and compares the ID Header with the contents of
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If the Sync Byte, Address Mark Byte, and the ID Header compare with the
expected values, then the sequencer clears the ID Data Compare Error in the
Sequencer Status Register (Bit 6 of RR16) and the ID Sync and Marker
Error Bit (Bit 5 of RR 16). If the ID Data Compare Error Bit is set=0, the
sequencer next checks the Flag Byte (RR19) or the high nibble of the
Head/Flag Byte (RR22)--depending on the scheme chosen for storing flag
information (see Bit 2 of WR29). If Bit 5 of WR16 is set (to abort on non-
zero filag information) and the flag byte or nibble is non-zero, then the
command is aborted and the Flag Byte/Nibble Non-Zero Bit in the Extended
Sequencer Status Register is set (Bit 3, RR17).

Next, the ID CRC/ECC is read and checked. If it is good, the ID
CRC/ECC Bit in the Sequencer Status Register (Bit 4, RR16) is cleared.

If there are any errors in the ID Sector (Sync does not compare, Address
Mark does not compare, ID Data does not compare, or CRC/ECC error),
the sequencer automatically deasserts RDGATE and loops back to the Start
State to retry the desired Sector. The sequencer searches until it finds the
valid ID or until it has reached the number of revolutions specified in the
Index Timeout Register (WR18).

In ESDI mode, after a read/write-type command is issued to the sequencer,
AM ENABLE is asserted. This tells the drive to search for an Address
Mark. The drive will respond with AM FOUND on the SECTOR/AMF pin
when it detects the Address Mark. The sequencer will deassert the AM
ENABLE signal when the drive respends with the AM FOUND function.
As the sequencer deasserts AM ENABLE, the drive will deassert AM
FOUND, which completes the handshake.

If the drive is in hard-sectored mode and the sequencer is configured for
hard-sectored mode, the sequencer still asserts AM ENABLE. This has no
effect on the hard-sectored ESDI drive but the drive will still provide a pulse
on the SECTOR/AM FOUND pin (interpreted as an AM FOUND).

After the SECTOR/AMF is detected, the sequencer will delay for the State 3
Count, then it will assert RD GATE. After RD GATE is asserted, the
sequencer will look for the NRZ IN serial-to-parallel converter (SERDES)
to compare with the value in State 4. If this compare doesn't occur within
256 RD_REF_CLK cycles, the sequencer will time-out, deassert RD
GATE, and retry the Address Mark search sequence. If the compare does
occur, the sequencer will start the internal Byte Clock and compare the first
four bytes of the ID with the contents of WR20-WR23.

Note: The value for the ID Sync byte must be shifted three
bits from the written Sync value to compensate for the internal
delay from the Sync compare function to the desired byte
synchronization. The above description assumes the sequencer
is configured in Internal Sync mode with "1 Field Sync" in
ESDI mode and that ID Sync Timeout is not disabled (Bit 0 of
WR 34 not set).

The ID Corapare with CRC/ECC check is the same as in a non-ESDI
configuration.
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2. Data Transfer. If the ID search was successful, the RDGATE signal
is deasserted, then reasserted to read the data field.

In the External Sync mode (Bit 4 of WR29 is set for non-ESDI type), after
the Sync field is detected (AMFOUND from the external data separator goes
active), the Data Sync byte from the disk is compared to the value in the
format RAM, followed by the comparison of the Address Mark byte. If
either of these comparisons fail, then the command is aborted and the Data
Sync or Address Mark Error Bit in the Sequencer Status Register is set (Bit
2, RR16).

If AMFOUND is not detected (that is, if the data separator does not detect
the Sync field and assert AMFOUND, an input to the 82C5059 within 512
or 32 bit times (see Bit 6 of WR10) after RDGATE is activated), the
command is aborted and, if the Enable Data Sync Timeout Bit is set in the
CRC/ECC Control Register (Bit 7 or WR28), the Data Sync Field Timeout
Bit in the Extended Status Register (Bit 4 of RR17) will be set.

If AMFOUND is detected by the 82C5059 and Data Sync and Data Address
Mark fields are valid, the sequencer then uses REQO and ACKO to request
the DMA Controller to transfer the data to the buffer memory.

During the data transfer, if the DMA Controller does not respond within one
byte time to the sequencer request (REQQ), the Drive Data Over/Under Run
Bit is set in the Sequencer Extended Status Register (Bit 0, RR17).

After the data transfer is complete, the data ECC is read and checked. Ifitis
good, the sequencer will increment WR23 (the Sector Register) and
decrement WR17 (the Sequencer Loop Count Register). If WR17 is Non-
Zero, the sequencer will loop back to the Start State and start the sequencing
over again for the next sector in a multi-sector operation.

If the loop count is zero, the sequencer will stop and will clear (RR16 Bit
0=0) and assert the INT SEQ if it is enabled. (Bit 7 of WR29 is set.)

When the command is complete or has aborted, the Sequencer Status will
go to not Busy (Bit 0 of RR16 will be cleared). If sequencer interrupts are
enabled (Bit 7 of WR29 is set), the INTSEQ line will also go active.

If the ID search was successful, RD GATE is deasserted and reasserted to
read the Data field. In Internal Sync mode, the sequencer will (as above)
look for the NRZ IN serial-to-parallel converter (SERDES)to compare with
the value in State 10. If this compare does not occur within 512 or 32
RD_REF_CLK cycles, the sequencer will time-out and issue a Data Sync
Field Timeout (Bit 4 of RR17 set). If the compare is successful, the
sequencer will react from this state as it does in non-ESDI mode.

Note: The Value for the Data Sync byte must be shifted three
bits from the written Sync Value to compensate for the internal
delay from the Sync compare function to the desired byte
synchronization.
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For data transfer in write mode, if the ID search was successful, the RD
GATE signal is deasserted and the WRT GATE signal is asserted. If a "1
Field Sync" has been programmed (Bit 1 of WR29 cleared), then the Data
Sync field is written just as it is programmed in the format RAM. If a "2
Field Sync" has been programmed (Bit 1 of WR29 set), then the Data Sync
and the Data Address Mark fields are written just as they are programmed in
the format RAM. If the sequencer is in ST506/412 mode ("2 Field Sync"),
then AM ENABLE is asserted for State 9 (Data Sync field), which tells the
Encode/Decode device to insert the illegal pattern violation for the Data Sync
field.

From this point on, data is fetched from memory and converted from
parallel to serial form and CRC/ECC is calculated for the data. At the end of
the data transfer, the CRC/ECC remainder is written out, followed by the
postamble as programmed for the Postamble in the Value and Count fields
of the format RAM. WRT GATE is then deasserted. From this point on
the write operation is complete. For multiple-sector write operations, the ID
search would be performed again just as it would for a read operation.
Write splices occur at the end of the ID Postamble and beginning of the Data
Preamble, and at the end of the Data Postamble and beginning of the Inter-
Sector Gap.

Reading Status

As a command is issued to the CHIPS 82C5059, one of the immediate
responses is the setting of the Busy Bit (Bit 0) of the Sequencer Status
Register (RR16). When the command is completed, the Busy Bit is cleared
and an interrupt (INTSEQ) is generated if the interrupt is enabled (Bit 7 of
WR29 set). At this point, status related to the command execution is
available in the Sequencer Status Register. If the Extended Status Non-Zero
Bit (Bit 7) of the Sequencer Status Register is set, then status information is
also available in the Extended Sequencer Status Register (RR17).

These registers are accessed, as explained in Chapter 3, by the
microprocessor driving the selected I/O addresses for the register onto the
A/DQ -7 bus, then generating the address latch, ALE (for 8051 type
microprocessor) or -AS (for Z8 type microprocessor).

Error Processing

The 82C5059 performs no error processing explicitly except for ID retries.
However, a wide spectrum of its capabilities are valuable in the
microprocessor implementation of this phase of controller operation.
Among these capabilities are the ability to recover ECC remainders, read
sector IDs, etc.

The 82C5059 error detection and correction (EDAC) capability relative to
disk data and buffer memory is limited to CRC 16 (error detection only),
three computer generated ECC polynomials, and odd parity
check/generation for the DMA Buffer RAM data.
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In the case of ECC, the 82C5059 generates and checks the serial NRZ data
stream for errors. These errors are flagged by a non-zero syndrome.
Location and length information is obtained from the syndrome byte(s)
returned in case of an error. The 82C5059 does not make corrections by
itself. The microprocessor through a specific algorithm will determine:

1. The location of the error.
2. The length of the error.
3. Whether the error length is within correctable range.

It will then make the correction (if length is > MAX).

The ECC polynomials used by the 82C5059 have associated algorithms
available for use. Contact CHIPS Mass Storage Operations Marketing for
information concerning this firmware.

Disk Formatting

Three commands are available for formatting disks: FORMAT TRACK,
FORMAT TRACK LONG, and FORMAT SECTOR. (Note that FORMAT
TRACK and FORMAT TRACK LONG are equivalent except that for the
latter, command ID Header and ID CRC/ECC bytes are fetched from the
external RAM buffer.) The FORMAT TRACK command can be used for
both hard and soft sectored disks, and it is typically used to format an entire
track. Formatting begins with the detection of an INDEX pulse, and when
used with hard-sectored disks, the SECTOR pulse is used to divide the disk
track n Sectors, n being the number of Sector pulses per track.

The FORMAT SECTOR command is used only with hard-sectored disks.
The command can be used to format one or more sectors, as specified by
the Sequencer Loop Count (WR17).

For the details of these three commands, see their description
under "Issuing Commands” and "Command Descriptions” in
this chapter. Note: The size of each field formatted by these
commands is determined by its Count byte in the format RAM
(see Chapter 3) with the exception of the Data Segment Data
field, whose size in bytes is equal to the Count byte in the
format RAM times the Sub-Block Count (set by writing
WR19). (Note that Sub-Block Count is merely a multiplier for
the Count byte in the format RAM, since the Sector Size would
be limited to 256 bytes if only the Count byte in the format
RAM were used.) Note that all fields will be written during a
format operation. The Data field will, of course, be written
with fill characters. Thus, before issuing any format-type
command, the user firmware must have written the appropriate
Value and Count bytes into the format RAM.






APPENDIX A

TRACK FORMAT

The following four tables provide the track format options for MFM Soft
Sectored Format, RLL 2,7 Soft Sectored Format, ESDI Soft Sectored
Format, and ESDI Hard Sectored Format.

The recommended Sequencer values and byte counts associated with a
sequencer state is given in each table.

In addition, diagrams are provided for the Read/Write data sequencer
operation on these track formats. The sequencer Start/Restart and Loop End
State values are also noted for format, Read and Write commands.
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MFM SOFT SECTORED TRACK FORMAT

PORMAT TRACK FUNCITON STARTRESTART STATE =21h LOOP END STATB - OBx
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RLL 2,7 SOFT SECTORED TRACK FORMAT

FORMAT TRACK FUNCITON STARTRESTART STATE =21 LOOP END STATE - OEa
POST D D D D D D DATA DATA DATA USER DATA DATA | INTER | PRB
FELD IDEX | PRB SYNC MARKER | DATA ®C POST PRE SYNC MARKER | DATA BCC POST | SBCcrom| INDEx
GAP AMBLE | BYTB BYTE AED | FEID AMBLE | AMBIE | BYTE BYIE | FELD FIELD AMBLE | GAP GAP
STATE 1 2 3 4 s 6 7 (] ] A B c D B P
SBQONT [ [ 01 ol IDN 02 (<] oc o1 o1 x 06 © ® 0I(H)
SBQ-VAL »n 2 ] «Q ;] 00 00 33 P Q R FLL 00 00 B>
READ SBCTOR FUNCITON STARTARESTART STATE =3% LOOP END STATE = 02
D D D D D DATA DATA DATA USER DATA DATA INTER-
PELD SYNC MARKER | DATA CRC POST PRB SYNC MARKER | DATA BOC POST SECTOR
BYTR BYTE FIELD FIELD AMBIE | aMBiE | BYIR BYTB HELD FIELD AMBLE | GAPP
STATE 3 4 s 6 7 s 9 A B c D B
SBQONT ol o1 DN @ ® SKIP ot a ® 06 SKIP SKIP
SBQVAL «Q ] 00 [} n » 62 R FILL 00 00 n
WRITE SECTOR FUNCITON ~ STARTAESTART STATE = 3% LOOP END STATE = OEh
D D D D D DATA DATA DATA SE DATA DATA INTER-
PED SYNC MARKER | DATA CRC FOST PRE SYNC MARKER | DATA BOC POST SECTOR
BYTR BYTB FIELD FIELD AMBIE | AvmiE | BYm BYTE HELD FIELD AMBLE | aarp
STATB 3 4 s 6 7 s 9 A B c D B
SBQONT o0 o1 IDN @ o ® o1 ol 2 06 0 SKIP
SBQ-VAL Q R 00 00 13 3 6 R FILL 00 00 3

NOTES: ID-N=IDDATABYTE
N-U=NOT USED IN THIS COMMAND

PILL = FORMAT FILL BYTE

8 = DATA FIELD COUNT

PRM = PARAMETER FROM DRIVE

SKIP = IGNORED = 1

PER ** = MUST INCLUDE SPEED GAP

(H) = HOLD STATE (WAIT POR SBCTOR/INDEX)

v xipuaddy
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ESDI SOFT SECTORED TRACK FORMAT

RORMAT TRACK FUNCITON START/RESTART STATE = 108 LOOP END STATE - 06h
POST AM ) D D D D D DATA DATA DATA USER DATA | DATA | INIER | FRE
PELD INDEX | ENABL | PRB RE- SYNC DATA CRC POST PRB PRE SYNC DATA BOC POST | SBCTOR| INDEX
QAP TIMB AMBIE | AMBIE | BYTB FIELD FIELD AMBIE | AMBIE | AMBIE | BYm FIELD FED | AMBLE | aAP | aap
CAP L) - AMAL FIEL D 1 AMBIE FIH 1 AMBL L
STATB ° 1 2 3 4 ] 6 7 ] 9 A B c D B P
SBQONT Y] o mM1| ol o1 © IDN 02 o4 o1 PRM 01 2 05 o4 M | o1(H)
SBQ-VAL 00 00 00 00 [ 00 00 00 00 00 o FILL 00 ) 00 00
RBAD SECTOR FUNQITON STARTRESTAKT STATE =33 LOOP END STATE = OEh
AMF D D D D DATA DATA DATA USER DATA DATA INTER
FIELD ) SYNC DATA CRC POST PRE PRE SYNC DATA BCC POST SBCTOR
ROAT BYTB FIELD FIELD AMBLE | AMBIE | AMRIE | BYTE AELD FIELD AMBLE | gapp
STATB 3 4 s 6 7 [ 9 A B c D B
SBQONT [ o1 IDN @ ® SKIP SKIP a a 06 SKIP SXIP
SBQ-VAL [ 19 00 00 00 00 00 19 FLL 00 00 0
WRITE SBCTOR PUNCITON ~ STARTARESTART STATE =33 LOOP END 3TATE =OFh
AN D D D D DATA DATA DATA SR DATA DATA WOATE | PRE
FELD o SYNC DATA CRC POST PRE PRE SYNC DATA BCC POST SAM INDEX
ROATE | BYm FIELD FIELD AMBLE | AMBIE | AmmiE | By FELD FIELD AMBIE | DEAY | aaP
STATE 3 4 s 6 7 ] 9 A B c D B P
SBQONT [ (] DN @ @ ol PRM o1 N 06 o4 [ 00
SBQ-VAL 00 19 00 00 00 00 00 a FILL 00 00 ) 00

NOTES: ID-N=ID DATA BYTE
N-U=NOT USED IN THIS COMMAND
FILL = FORMAT FILL BYTH
»=DATA FIELD COUNT

PRM = PARAMETER FROM DRIVE
SKIP = JGNORED = 1
PER ** = MUST INCLUDE SPEED GAP

(H) = HOLD STATE (WAIT FOR SECTOR/INDEX)

veEl
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ESDI HARD SECTORED TRACK FORMAT

FORMAT TRACK FUNCITON STARTARESTART STATE = 1R LOOP END STATE - 0Fh
POST AM D D D D D D DATA DATA DATA USER DATA | DATA INTER | PRE
FELD INDEX BNABL | PREB PRE- SYNC DATA CRC POST PRE PRE SYNC DATA BOC POST SBCTOR | INDEX
GAP TMB AMBLE | AMBIE | BYIB FELD FIELD AMBLE | AMBLE | AMBIE | BYTE FIELD RED | AMBIE | GAP faap
STATB F 1 2 3 4 s 6 7 8 9 A B c D B P
SBQONT 01(H) PRM PRM-1| 0 01 IDN 02 o4 01 FRM 01 n 06 o4 01 01(H)
SBQ-VAL 0 00 00 () a 00 00 00 00 00 a FILL 00 ] 00 00
READ SECTOR FUNCITON STARTARESTART STATE =33 LOOP END STATE = 08%
AMF D D D D DATA DATA DATA USER DATA DATA INTER B |
PELD 5 ) SYNC DATA CRC POST PRE PRE SYNC DATA BOC POST SBCTORX
ROAT BYTB FIELD FIELD AMBIE | AMBIE | AMBIE | BYTE PIELD FIELD AMBLE | GAPP
STATB 3 4 s 6 7 (] 9 A B [ D B
SBQONT PRM o1 DN @ [} SKIP SKIP 01 2 05 SKIP SKIP
SBQ-VAL 00 19 00 00 [ 00 00 19 FILL 00 00 00U
WRITE SECTOR FUNCITON ~ START/RESTART STATE =3% LOOP END STATE = OFb
AF D D D D DATA DATA DATA USER DATA DATA WGATE. | PRE |
FIELD ) SYNC DATA CRC POST PRE PRE SYNC DATA BOC POST SAM INDEX
ROATE | BYm® _FIELD FIELD AMBIE | AMBIE | AMBLE | BYTE FIELD FIELD AMBIE | DEIAY | GaP
STATE 3 4 s 6 7 8 9 A B c D B P
SBQONT FRM o1 IDN @ [ 01 FRM o N 05 04 o1 )
SBQ-VAL 00 19 00 00 ) 00 00 [o} FILL 00 00 00 [

NOTES: ID-N=IDDATABYTB
N-U =NOT USED IN THIS COMMAND

FILL = FORMAT FILL BYTE

2=DATA FIELD COUNT

PRM = PARAMETER FROM DRIVE
SKIP = IGNORED = 1
PER *° = MUST INCLUDE SPEED GAP
(H) = HOLD STATE (WAIT POR SECTOR/INDEX)
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APPENDIX

B

FORMAT PARAMETER REGISTER FILE

In order to initialize the Format Parameter Register File, a table must first
be setup (typically in ROM) containing the values to be written. Each of the
following define byte (DB) directives specify the contents of a value or
count. An example for soft sectored ST506/412 Track Format is given in
Figure B-1 and Table B-1 is as follows:

Table B-1.

SEQIBL: DB O0IH 3 STATEOCOUNT 1
DB 000H - STATE 0 VALUE 1
DB 00FH - POST-INDEX BYTE COUNT I
DB 04EH - POST-INDEX BYTE VALUE I
DB 00CH - 10 PREAMBLE BYTE COUNT
DB 000H - 10 PREAMBLE BYTE VALUE
DB 001H - ID SYNC BYTE COUNT |
DB 0ATH -~ IDSYNCBYTE VALUE
DB 001H - ID MARKER BYTE COUNT
DB OFEH - ID MARKER BYTE VALUE
DB 0040 - ID DATA FIELD COUNT
DB 000H - ID DATA FIELD VALUE (NO CARE)
DB 004H - ID ECC FIELD COUNT |
DB 000H - ID ECC FIELD VALUE (NO CARE)
DB 003H - ID POSTAMBLE COUNT
DB 000H - TD POSTAMBLE BYTE VALUE |
DB 00CH ___;;, DATA FIELD PREAMBLE BYTE COUNT
DB DOOH - DATA FIELD PREAMBLE BY IE VALUE ‘
— DB ___00IH :; DATAFIELD SYNC BYTE COUNT ff
| DB DA1 - DATA FIELD SYNC B ALUE !
DB 00TH - DATA FIELD MARKER BYTE COUNT |
DB OF8H __: DATA FIELD MARKER BYTE VALUE |
DB _004H ; DATA FIELD BYTE COUNT ;
DB OE5H - DATA FIELD BYTE VALUE (FORMAT VALUE) |
DB 7 - DATA FIELD ECC BYTE COUNT
DB 000H - DATA FIELD ECC VALUE (NO CARE)
DB 00 ; DATA FIELD POSTAMBLE COUNT
I DB 000H - DATA FIELD POSTAMBLE VALUE :
I DB 017H - INTER-RECORD GAP BYTE COUNT ,
—_ DB ___04EH___;; INTER-RECORD GAP BYIE VALUE
DB 001H - PRE-INDEX GAP BYTE COUNT %
DB 04EH - PRE-INDEX GAP BYIE VALUE
; , END OF TABLE i

Format Parameter Register File for ST506/412 Track Format
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ST506/412 Soft Sector Track Format
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Post Index
Speed
Phase Lock ]
Loop Sync Gap
ID Address Mark
& Qualifier
Cylinder | Cylinder Head Sector
Address | Addrass| Address/| Number
High Byte | Low Byte Flag
ReSync PLL
for Data

Data Address

Mark & Qualifier
* 32 bit ECC Selected

* PAD to allow for “Write Splice"

* Inter Record Gap

* Pre-iIndex Speed tolerance Gap
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APPENDIX

Table C-1.

(8/16 Bit, 64/128K, 256/512K, 1M)

DRAM From SRAM Pin Conversion

MEMORY

ARRAY

CONFIGURATIONS 64K x 8B 64K x16B | 256Kx8B | 256K x 16B] 1M x 8B
SRAM DRAM
PIN PIN
FUNCTION FUNCITONS | ADDRESS | ADDRESS | ADDRESS | ADDRESS| ADDRESS
MEM_A(0) MUX _AQ 0&8 — 0&8 0&8
MEM_A(1) MUX_A(D 1&9 1&9 1&9 1&9 1&9
MEM_A(2) MUX_A(2) 2&10 2&10 2&10 2&10 2& 10
MEM_AQ3) MUX _AQ(3) 3&11 3&11 3&11 3&11 3&11
MEM_A(4) MUX _A@4) 4&12 4&12 4 &12 4&12 4 &12
MEM_A(5) MUX_A(5) 5&13 5&13 5&13 5&13 5&13
MEM_A(6) MUX_A(6) 6&14 6& 14 6 & 14 6& 14 6 & 14
MEM_A(T) MUX_A(7) 7&15 7&15 7&15 7&15 7&15
MEM_A(8) MUX _A(8) —— 8& 16 8 & 16 —
MEM_A(9) MUX_A(A) — — 16 & 17 — 16 & 17
MEM_A(10) MUX A(B) — 17 & 18 —
MEM_A(11) MUX _A(C) — 18& 19
MEM_A(12) -REFSH -REFSH -REFSH -REFSH -REFSH -REFSH
MEM_A(13) -CAS -CAS -CAS -CAS -CAS -CAS
MEM_A(14) -OE -OE -OE -OE -OE -OE
-MEM_CE(0) -RAS(0) -RAS -RAS(0) -RAS -RAS(0) -RAS
-MEM CE(1) | -RAS(1) -RAS(1) -RAS(1)
-MEM_WRT -WE -WE -WE -WE -WE -WE







APPENDIX D

TYPICAL SYSTEM SCHEMATICS

The following five pages are a set of schematics for a typical system
configuration using the CHIPS 82C5059 PC-AT Single Chip Controller
Solution with a RAM buffer, a CHIPS data separator device , and a
microcomputer with a (P)ROM and RAM.

There are three RAM buffer option configurations provided, a 64K x 9
DRAM,256K x 9 DRAM, and 64K x 8 SRAM configuration.

Figures D-1 thru D-6 appear on the following six pages.



JR-HU

~PASS_DIAG

Q9 ACT_~SLV_PRES
- 005 (1)
Q0 ¢s (0)
A8 INTRG
% 3¢ ~RESET
2 2 J%m_cs 16
Y (15) NS«
10_CH_RDY ()
19/ Haw NS ~C5 (1) 12)
18/ th R ~c51001 12)
(13) R & INTRG (2)
17, J 2
312) N2 ~RESET (2)
n 18/ .J(h (L \i:i_—gqo_cs_ls 12)
' ¢S \{9_4»0(15) 12)
b4 D (10) NG__o0 0 (14) (2)
WA @. (9) \L;'_«.nnan 12)
¢ N 00121 (2)
1Y D (8) NS0 0 (11) (2)
o 12/ D (7) \;‘_—__qonue) 2)
“ S \LS___(»D:Q) (2)
D (6) N 2
19/ 820 (5) \fL—q»Dm @2,
. \—00(61 @,Mn
W D (4) N 015) @,n
I2h (3) \:—-«onm 2,7
e \7——“0(31 @.n
] b @ \_«.n(zn ,n
oI N wom 2,7
e \“——-QDIO) @.n
b @ \—-——»~IORD @2,n
I=ps 10RD N ~10WA @,
| J;IO o ¥_»nm @.n
~T0W N\ A (1) 2,
(2) L.mm @,n
Jﬁ (1) TITLE: 'RT’ DRIVE/CONTROLLER
Jﬁ [0) LI ﬁ ﬁ % g
DRAWN: SH 8/12/89 ”
PAGE: 1 OF 6
| i | E F

et

[enNuUeiN 9dU3Iv}dH 6505028 SdIHO



a xipuaddy

Evi

A 1 B 1 T 1 0 1 £ ] F
(3) AD(M 13 ADI(3) (3)
13) AD(6) AD(2) (3
(3) RDIS) AD()  (3) » ~OMA_INTRQ  (3)
131 AD(4) AD(B) (3) % ~SEQ_INTRG  (3)
( NN N NN\ ANNNYN NNN NN\ LLPEL]
28]18j1817 1episyjiapi2fit] vee 1efjsjsjie S j28j21 23|22 )
N . T
i50F | Lﬂj——unsfxr
3) ALE » o 9,'1;51%,7.77 75_7'%;217.”7'1 75'15_3%’?_25 sﬁg'gﬂt's_;g'zﬁs_n SCSJSF 5“_55 SgsJSiSP’Sl_S ci 2_:-‘ c2
L. 4 1 L’ [ [111] L 1§1) " [ 31 [ 1) o w00 [ 1 1) | "ws L 1] ~ac1 ~Mmss ”'II B =
13) ~PSEN % \ [ Wi
(31 ~HR » Y 83] acfil
oo I CHIPS “’
] ~_~88 03¢/2 e .
N es oof48 3 ~COMMAND (3)
N 86 8 2 C 5 E] 5 9 warsnJiS 3 ~SRESET (61
N 8 e uy » ~GA (6)
N PC-AT SINGLE CHIP i S
\ :: P, az_u1 :f l 3 WRT_CLK (NC)
/ NkE CONTROLLER . T
N Rl wia P8 % HG (5,6)
N CE] N we |38 & REF_CLK (5
N\ :: " :; & NRZ_IN (S)
2 aone “ & ANF 15)
(1 10_CH_RDY ‘__2,;/ 12 E’*nn [ EL3 & ~SECTOR (6)
th ~Es i) 2 43 com PR EL & ~INDEX 16)
(1 ~CS () )——y 98 33 had
t INTAQ Y] ol ol or W MO 7 34> MO (3] [4)
(1) ~RESET 3—27/] ¢ Toel =5 4) MO (6) HD(2) (W)
(1 ~10C5_16 «—] 4 T e () MO (S) D (1) ()
(80} D(1S) 0—:y 1 5 B |7 F 1ot thefiajiufisjief 7j1 81 sRop 1 p2R3RURSRER 7RBRSRA (4) MO W) MD (@) 4)
" 0 (1Y)
1 )3 o
oSy Nz N AR RN A S s
o 002 @ LY NS
i Iy
1 0010 e—]
(n 09 Y] (4) MA (1Y) HA (71 (4)
T 08 ¢p—] (4) HA (13) HA (6] (4)
tm 001 e—7] {4 HA(12) HA(S) (W)
(n 06 @] () MA (L1 MAY) (W)
1 0(s) «._’gy (4) HA(10) MA (31 (4)
1 DY) gop— ) MA(Q) MA (2] (4)
() D (3) ”—‘7'/ (4) MA(8) MACLD (W)
(1 02 V] 4)  ~HH HA(A)  (4)
i (1) ] (4) ~HC (1] ~HC (8} [4)
" 0(0) ww—)
T ~10RD »_';/
( ~m“ﬂ’_z/ TITLE: AT  DRIVE/CONTAOLLER
(n AL2) o’ et
::: 2:&: »__Jy/ DRAWN: SH 9/12/89

PAGE: 2 OF 6
!

D
e
(=
a—
(o]
=
o
m
oo
-




) [} C 1 0 | 1 F
% ~AD 7))
3 ~HR 2)
% 0S (1) 16
» 05 (@) (6)
» ENP 1s)
% OIR 16)
» STEP (6)
3% HERAOD (3) (6)
3 HEAD (2) (6),
3 HEAD (1) (6)
3% HERD (0) (6)
» ~PSEN 2
» ALE (2)
e vee
T am vch 41 N
2e11 anof2S %/ 2
Yr12 e Y L
dleis PN EVI 2idoe
:ﬂnu — nua———/;: 7 N s 24 ron
P —_S/ = N
7.::m :g:l‘l_( L egansx PROM
] (@) “usi__/ " 23RHZI
16 AST » st (O Joss EPR l ET) A
10 p38 <ER L u R(10)
1i}s, OO L0 @\—25 A1)
12) ~COMMAND »- :i INTa -assui%J " }7\ S P B ﬂ::: o
81 ~HRITEFRULT whe Y] | R 2
@i ~SEQ_INTRQ Shasn mise] 1] R e 0(5)
- ” 16} a2l 1 o 9 ?nm 0w
17} a0 R“in__:y ofs0 @ so :z o 03
——T1—18).c aol23 0/ ”sn 50 = gnm 012 (1.6) RD(7) 73 RO (3 (1,6)
- 1T ™ asl22 S/ NL2lp 70 AL o (1,6) RAD(6) AD (2} (1,6)
—I—5; o1 5/ N\—18ls0  eo}l8 100n 0@ (1.6) AD(S) AD (1) (1,6!
it ) 1-"" AL g o GNo (1,8) RO AD(O]  (1,G)
o ] |1 YD iy .
= N =
TITLE: 'AT' ORIVE/CONTROLLER
PART =
DRAWN: SH 9/12/89
PAGE 3 OF 6
A | C I 0 | A F

vri

jenuey 90UdldJdH 6505028 SdIHO



19

(2)
21
21
(2}
(2)
2)
2)
2)
2]
21
2)
2]
2)
2)

2
21
2)

(2)
2)
21
2)
2)
12)
2)
2)

~MC (1)
~MC (@)
~MH

MA (1Y)
MA (13)
MR (12)
MA(11)
MA (10)
MA (9)
MA (8)
MA (7}
MA (6]
MA (S)
MA ()
MA (3)
MA (2)
MA (1)
MA (@)

MO (7)
MO (6)
MO (S)
MO (4)
MD (3)
MO (2)

LI

4

vce

w
~

DA

o,

w
~

LA

N\

.

\

MO (1)
MO (@)

NS

TITLE: °'AT' DRIVE/CONTROLLER
PARTs:
DRAWN: SH 9/6/89
PRGE: U OF 6
A C 1 E

a xipuaddy

Stli



Ll 8 | | | £ 1 F
1
-3 AMF 2
» REF_CLK 2)
e 3 NAZ_IN 2
(2) NRZ_OUT » _ .
- o ] $hss Toe
uf 3] 2| 1pelealos L 1w
)] RG % AR cee
(2 WG % She vea_putfed MEM RLL
@ 05C/2 % ] 8 vea Hin s o8| [ALL 7.5 B
T AME 3— ? 23 L0l3.90n] [Lieli.8un
2 “ 8 g C59]560pF 591 390pF
9 $As3 RSST 12K R551 7.5K
<] 3" ::ua ;- ".mr BS1] S. LK RS1 —
1 <RSI $ASY JLIB | CBI C521 33pF C52 =
L] 8.5-46pF] = . 60688uF s
Foue "cs:"csu p"csa Tesa Coll 1opF Coll 10pF
(2) ENP » 4.5-20pF CS61 220pF €56 B0pF
(6) DIN ¥ o " fMBV2108 $ 200K o 3520 £57] 150pF C571 150pF
cst cse | cse css 1:RSB C57<:R52 CS3 ‘SQF C53 SDF
7] U101 20507 UjojJ2ose
% 00UT 16)
|
ul
TITLE: 'AT' DRIVE/CONTROLLER
PART = ;
DRAWN: SH 9/12/89
PAGE: 5 OF 6
A B 1 C T | E | F

9tv I

lenue|y 9dudlid)dy 6505028 SdIHO



A 1 B 1 1 3 F
Afvee 2207338 o) U
IBAENBARGE mhnTs
J2-16
~SECTOR ¢ 1 % ~SECTOR 121
-28
~INDE£$€ 2 ~INDEX 12
-12
~NR1TE,FHULf5{ Lilone  2rafl3 » ~HRITE_FAULT (3}
12-8 Lehoa anipld
~SEEK_COMPLETE 3¢ 1000y 5 1vu R » AD (3) (3)
J2-18 5}ias B 1132 » AD (2) (3
~TRACK_000 )¢ :m24n25 » AD (1) (31
- ITTRTeY K] AD (B) (3)
~REﬂDf{}2 <16 _~2C »
N Tl 1’15 J2-34
2 ~GR » 3 ~DIR
J2-24
(3) DIR % Whae  av2p3 )(wSTEP
(3) STEP % 120a1 ol J2-2
(3) HEAD (3) - 16}y B 1vupp2 XNHEHD (3)
(3) HEAD (2) ¥ 1ia3 R 1vapl J2-4
(3 HERD (1) 4102~ 1va S ¥ ~HERD (2)
(3 HEAD (8) » i 1npd 12-18
ST S HERAD (1)
T 3]
LiheRn @
)] HG ¥ 14bp2  2rap3 J2-5
(3) DS (1) » $=nmen£; J{EBNRITE—BRTE
(3) DS (6) » 184 o 174 v
2 ~SRESET s 183 Q1M P; le\g(:DS (1
() RESET - 12~ 1v2 o
i mpd >$~05 (@)
~16 ~2G
15 » RST (3.7
3 ~RST (
J -
RD (0)
J3-18 168 4 Hao @) vccﬂ )35
~RD (0) A2 :EJ 2-.‘.2(3) WD (0) 13 J NND (@
14 -
Jy-17 SEL (D)  ~WD(8) l._;(
RD (1) )é—' PR :mm t.nn'_2 } ~WD (0)
b3 " f
Ji-18 Ay < ~ADI1)  RO_ARK r_‘;é
~RD (1) *—l ol I IO I :hD (1
J3-1 i ) w01 L0 -1y W0 (1)
~SEL (B) Y& ] 1Y usN_J X~
3 DIN (S)

~SEL (1) ¢

5 0ouT » TITLE: 'AT' DRIVE/CONTROLLER
PART»:
DRAWN: SH 9/12/89
PAGE: 6 OF 6
A 1 2 1 | E F

a xipuaddy

IAA






APPENDIX E

CRYSTAL CIRCUIT APPLICATION NOTES

INTERNAL TO 82CS5059

PIN
CSD XTALIN @D XTALOT

EXTERNAL COMPONENTS

R-1
IDI

9 9
1=3

V NV

Figure E-1. 82C5059 Crystal Circuit

The crystal Y-1 should be a Series Resonance "AT" cut with an effective series resistance
of less than 30 ohms.

For frequenceies less than 24 MHz, a Fundamental Crystal should be used with a R-1
value of 10 Megaohms with a C-IN and C-OUT value of typically 15pF.

For frequencies greater than 24 MHz, a Third Harmonic Crystal should be used with an R-
1 value of 4.7 Kohms. The C-IN and C-OUT values are a

function of the Crystal used. The most important aspect of the the capacitors are to insure a
voltage out swing of at least 3.5 volts. The value of C-IN and C-OUT and their ratio
control the gain of the oscillator loop.

As with all analog circuits, printed circuit board layout is very important to minimize both
noise and crosstalk. The external components should be located as close as possible to the
pins of the device.






GLOSSARY

A_D

address

address mark

ANSI

ASIC
bit

buffer

Bus

Byte

C
CAS

Channel
CMOS

address/data

1. a specific location in memory where a unit of data
is stored. 2. A disk drive address generally
specifies cylinder, head and sector.

a value used to differentiate between the ID segment
and the data segment of the sector.

American National Standard for Information
Systems.

Application Specific Integrated Circuit.

an abbreviation of binary digit, of which there are
two possibilities (0 and 1). A bit is the basic data
unit of most digital computers. A bit is usually part
of a data byte or word, but bits may be used singly to
control read logic "on-off" functions.

a temporary data storage area that compensates for a
difference in data transfer rates and /or data
processing rates between sender and receiver.

a length of parallel conductors that forms a major
interconnection route between the computer system
CPU and its peripheral subsystems.

a set of binary digits (bits) handled as a unit, usually
8 bits long. One byte is necessary to define an
alphanumeric character. '

centigrade.

Column Address Strobe. A dynamic RAM input
used to store the column address of the RAM matrix.

a DMA path for access to a memory device.
Complementary Metal-Oxide Semiconductor. A

technology used in the manufacture of integrated
circuits.
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CRC

cylinder

data transfer rate

disk

DMA
DRAM
ECC

EDAC
ESDI
FDC

format

head

/0

ID
ID Header

index

Cyclic Redundancy Check. CRC codes are used for
error detection only. Generally, redundancy for
these codes is calculated by dividing the data bit
stream by a polynomial with binary coefficients
which is selected to provide the desired detection
capability.

a set of disk tracks that are simultaneously under a
set of read/write heads. The 3-dimensional storage
volume can be accessed with a single head-
positioning movement.

in a disk or tape drive it is the rate at which data is
transferred to or from the storage media. It is usually
given in thousands of bits per second (kbit/sec.) or
millions of bits per second (mbit/sec.).

a flat, circular piece of metal or plastic with a
magnetic coating upon which information can be
recorded and stored.

Direct Memory Access.

Dynamic Random Access Memory.

Error Correction Code. Codes used for error
detection.

Error Detection And Correction.
Enhanced Small Device Interface.
Floppy Disk Controller.

in a disk drive, the arrangement of data on a storage
media.

the electromagnetic device that writes (records),
reads (plays back), and erases data on magnetic
media.

input/output.
indentifier.

that portion of an ID segment that identifies the
cylinder head and sector.

usually a mechanical sensor, or an output of a
mechanical sensor, on a disk drive to generate one
pulse per revolution. It is utilized as a reference
point on the track format.
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mA
MAX
MFM

MHz
MIN
NRZ
ns

parity

PIO
PLCC

PLL
postamble

preamble

PROM
QFP
RAM
RAS

read

RLL2,7

milliamp.
maximum.

Modified Frequency Modulation. A method of
encoding a digital data signal for recording on
magnetic media.

megahertz.

minimum.

Non-Return to Zero.

nanosecond.

a computer data checking method using an extra bit
in which the total number of binary 1's (or 0's) in a
byte is always odd or always even; thus, in an odd
parity scheme, every byte has eight bits of data and
one parity bit. If using odd parity and the number of
1 bits comprising the byte of data is not cdd, the 9th
or parity bit is set to 1 to create the odd parity. In
this way, a byte of data can be checked for accurate
transmission by simply counting the bits for an odd

parity indication. If the count is ever even, an error
has occurred.

Parallel Input/Output .

Plastic Leaded Chip Carrier. The 84-pin version of
the S055B is available in PLCC.

Phase Lock Loop.
the field on the track format to position a write splice.

the field on the track format used by the controller
PLL to gain frequency and phase synchronization.

Programmable Read Only Memory.
Quad-plastic Flat Package.
Random Access Memory.

Row Address Strobe. Dynamic RAM input used to
store the row address of the RAM matrix.

to access a storage location and obtain previously
recorded data.

Run-Length Limited. An encoding process that
repositions data bits and limits the length of a string
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ROM

RR

SCSI

Schmidt trigger
input signal
sector
SERDES
SRAM

syndrome

TA

track

transfer count

A%
VCO
vdd
Vss
WR

write

of zero bits in order to compress information being
stored on disks.

Read Only Memory.

Read Register.

Small Computer System Interface.

an input device that has hysteresis to prevent a slow
rise

time or noise on a signal causing a glitch.

one segment of a disk.

serial to parallel and parallel to serial converter.

Static Random Access Memory.

1. A symbol or set of symbols containing
information about an error or errors. 2. The
remainder of a read long operation used to correct an
error in the data field.

temperature ambient.

recording path formed when magnetic media moves
past a head. Disk tracks are shaped like concentric

rings.

a counter used to keep track of the number of bytes
per sector when reading or writing data.

voltage.

variable control oscillator.
drain DC voltage.
Ground.

write register.

to access a storage location and store data on the
magnetic surface.

a minus sign prefix to a signal name indicates an
active low polarity.

a plus sign prefix to a signal name indicates an active
high polarity.
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drive interface, 5
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Error Processing, 128
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FORMAT SECTOR, 124
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156

CHIPS 82C5059 Reference Manual
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Head Number (ID BYTE 2), 56
Head/Drive Select Status Register, 111
Head/Flag Byte (ID BYTE 2), 75

Host Computer Interface Registers, 98
Host Computer Read Registers, 104
Host Computer Write Registers, 100
Host Control Register, 90, 102

Host Interface IO_CH_RDY Reference
Clock Timing, 33

Host Interface IO_CH_RDY Timing, 32
Host Interface IO_CS_16 Timing, 31
Host Interface Read/Write Internal Register
Operation, 30

How to Issue a Command, 120

ID Address Mark, 115

ID Compare Error, 4

ID CRC/ECC, 116

ID Header, 74, 115

ID Postamble, 116

ID Preamble, 114

ID Registers, 55

ID Search, 125

ID Sync, 115

Index Timeout and Format Write Gate
Control, 54
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Initialization, 119
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Inter-Sector Gap, 117
Interfaces, 5

Internal Control Register, 86
Interrupt Status Register 94
Introduction, 1
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master/slave Control Register, 79
Media Format Registers, 35

Media Format Registers (RAM), 40
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Memory Controller Features, 7
Memory Controller Registers, 35, 37, 41
Memory Cycle Timing, 45

memory interface, 5

Memory to Micro/Peripheral, 75
Memory to Peripheral Write Strobe, 50

MFM SOFT SECTORED FORMAT, 132
Microcomputer Register Groups, 35
Micro Control and Decode, 3
Micro/Peripheral to Memory, 56
microprocessor interface, 5
Microprocessor READ Internal Register
Operation, 25, 27

Microprocessor to RAM Buffer Transfers,
56

Microprocessor WRITE Internal Register
Operation, 24, 26

NORMAL READ, 121
NORMAL WRITE, 122

Operation, 119

Optional Control, 66

Output Driver Characteristics, 22
Overview of the 82C5059, 1

Parallel DMA Interface, 3

parameter RAM, 113

PC-AT host interface, 5

PC-AT interface controller, 1

PC-AT Interface Features, 7

PC-AT Interface Read Registers, 94
PC-AT Interface Registers, 35, 39

PC-AT Interface Write Registers, 79
Peripheral to RAM Buffer Transfers, 57
Physical Pin out of the 100-pin QFP
Package, 10

Physical Specifications, 9

Pin List of the 100-pin QFP Package, 11
polynomial, 47

Post-Index Gap, 114

Pre-Index/Sector Gap, 117

Priority Resolver/Channel Control, 3
Programmable Data Sequencer Features, 8
Programmable Data Sequencer Registers, 35

RAM Buffer to Microprocessor Transfers,
75

RAM Buffer to Peripheral Transfer, 76
Read Data Register, 104

READ ID, 122

READ ID SYNDROME LONG, 123
READ LONG, 123

READ LONG--IGNORE FLAG, 124
Read Register -CS_(0) & 0, 104

Read Register -CS_(0) & 1, 104

Read Register -CS_(0) & 2, 105

Read Register -CS_(0) & 3, 106

Read Register -CS_(0) & 4, 106
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Read Register -CS_(0) & 5, 106
Read Register -CS_(0) & 6, 106
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Read Register -CS_(1) & 6, 110
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Read Register 00, 49

Read Register 02 and Read Register 06, 50
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Read Register 17 (11h), 71

Read Register 18 (12h), 74
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Read Register 23 (17h), 75
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Register Pair 14, 117

Register Pair 15, 117

Register Pair 2, 114

Register Pair 3, 115

Register Pair 4, 115

Register Pair 5, 115
Register Pair 6, 116
Register Pair 7, 116
Register Pair 8, 116
Register Pair 9, 116
REGISTERS, 6, 35
RLL 2,7 Soft Sectored Track Format, 133

Sector Count Register, 82, 95, 100, 105
Sector Number (ID BYTE 3), 56, 75
Sector Number Register, 82, 96, 100, 106
Sector Size, 55

Sequencer, 4

Sequencer Command, 51

Sequencer Command Register, 121
Sequencer Loop Count, 53, 76
Sequencer Loop State and Format RAM
Select, 58

Sequencer Start/Restart, 57

Sequencer State/Retry Count ,74
Sequencer Status, 69

Sernal/Parallel Converter (SERDES), 4
Signal Descriptions, 14
Size/Drive/Head Register, 83, 96, 101, 106
ST 506/412 Soft Sector Track Format
Diagram, 138

Standard Test Conditions, 21

State Decode Control and Generation, 4
Status (Read) Winchester Registers,99
Status Register, 73, 84, 108

Sub-block Count, 55

Test Register, 77

Track Format, 131

Transfer Count 15 - 8, 41

Transfer Count 7 - 0, 41, 50

Transfer Count 8 - 15, 50

Typical System Configuration Using the
CHIPS 82C5059, 13

Typical System Schematics, 141

value, 6

Value Register @ Sequencer Start ,63, 78
VERIFY, 124

VERIFY LONG, 125

VERIFY LONG--IGNORE FLAG, 125
VERIFY SYNDROME LONG, 125
VERIFY SYNDROME LONG--IGNORE
FLAG, 125

VERIFY--IGNORE FLAG, 125

Winchester Secondary Status Register, 110
Write Data Register, 100
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