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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
WRI17. 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 (WR2S5) 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.

0Sh 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 CHIPS 82C5058.

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.



124 CHIPS 82C5058 Reference Manual

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 82C5058; (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.

Ath 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 82C5058 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 registers RR19-23, and compares the ID Header with the contents
of WR20-23.
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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 flag 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 responds 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/AMEF 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 Compare 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 or6Addmss 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 82C5058 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 82C5058 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. If itis
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 an, 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 82C5058, 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 82C5058 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 82C5058 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 82C5058 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 82C5058 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 82C5058 have associated algorithms
available for use. Contact CHIPS Mass Storage Operations, Marketing for
information concemning 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 m 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.
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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

FORMAT TRACK FUNCITON STARTAESTART STATE =21h LOOPEND STATE - Ofa
FOST D D D D D D DATA DATA DATA USER DATA DATA | INTER | FRB
FHED POEX | MmRB SYNC MARKER | DATA ®RC POST PRB SYNC DATA BOC PosT | secrom] INDEX
aaP Ame | sym | »ym FELD FIELD AaMBLE | amBie | BYmR BYTR FIELD FIELD AMBLE | aar AP
STATR 1 3 3 4 s 6 7 s ’ A 3 c D B P
SBQONT [ oc o1 ol DN 04 ] o o o 2 @ & | am
SBQ-VAL ] ) Al B ) 00 o © Al ] FLL ) ] e a
RBAD SECTOR FUNCITON STARTARESTART STATB =33 LOOP END STATE = OEh
‘ 5 ) i) i) B T DA | DA | Data | Bm | DA ] DATA | e ]
PRLD SYNC MARKER | DATA CRC FOST PRE SYNC MARKER | DATA BOC POST SECTOR
BYE__| »Ym FIELD FIELD AMBLE | aMmie | BYm BYTE FIELD FIELD AMBLE | aare
STATB s 4 s 6 7 s ’ A B c D B
SBQONT ] ol DN o4 @ P o o s o4 s P
SBQ-VAL A ] 00 o © 00 Al R FILL 00 00 &
WRITB SBCTOR FUNCITON ~ STARTARESTART STATE = 3% LOOP END STATE = OEh
) D D D D DATA DATA DATA USER DATA DATA INTERB
ALD sYNC MARKER | DATA cRe POST PRE SYNC MARKER | DATA BOC POST SECTORRE
BYTB BYTE PELD FIELD AMmE | avmiE | BYE BYTR PELD FIELD AMBLE | aarp
STATR 3 4 s 6 7 s [} A 3 c D B
SBQONT ol %) DN 04 @ [ ot o 2 04 [ xR
SBQVAL Al B 00 ® © ) Al R FILL 00 00 e
NOTEE: ID-N =ID DATA BYTE PRM = PARAMETER FROM DRIVB
N-U = NOT USED IN THIS COMMAND SKIP = JGNORED = |

FILL = FORMAT FILL BYTB
8= DATA FIELD COUNT

PER ** = MUST INCLUDB SPEED GAP

(H) = HOLD STATB (WAIT POR SECTOR/INDEX)

ctl
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RLL 2,7 SOFT SECTORED TRACK FORMAT

FORMAT TRACK FUNCITON STARTARESTART STATE =212 LOOP END STATE- OBh
FOsT g 3) i) i) B D D DATA DATA DATA BATA TATA [~ PRE
MED INDEX RB- SYNC MARKER | DATA RC POST PRE SYNC DATA BOC FOST INDEX
GAP AMBLE | BYTR BYTR PED | Fmp | AMBIE | AmMBIB | BYTR BYTR FELD | rEID | AMmiB QAP
STATB 1 2 3 4 s ] 7 s ’ A 3 c D r
SBQLNT [ ] oC o1 [ IDN 0 03 oc [/} o1 2 06 -] o1(H)
SBQVAL n ] a m 0 00 3 P Q R FILL 00 © 5
READ SECTOR FUNCITON STARTRESTART STATE = 3% LOOP END STATE = 0B
2] D i3) i) B DATA DATA DATA TSR BATA DATA i
AL SYNC MARKHR | DATA CRC POST PRB SYNC MARKER | DATA BOC POST SBCTOR
BYTR BYTH PELD | PD | AMEMB | AMBIB | BYIR BYTH FELD FIELD AMBLE | GAPP
STATB s 4 s 6 7 ' ’ A 3 c D B
SBQONT o o1 DN @ [\ ] K ol o 2 06 P sxr
SBQ-VAL a ] 00 ) n m a ] PIL 00 ) n
WRITE SECTOR PUNCITON  START/RESTART STATE =3% LOOP BND STATE = OEa
i) D D i) i) DATA DATA DATA TSR DATA DATA R |
PELD sYNG MARKER | DATA CRC POST PRE SYNC DATA BOC POST SBCTOR
BYTB BYTE FELD | PIRID | AMBIE | AMBIB | BYTB BYTH PED | PELD | AMBE | aarp
STATR 3 4 s ¢ ? ) ’ A B c D B
SBQONT o1 ] DN @ o [N o1 o 2 o6 o s
SBQ-VAL [ - B 00 00 3 ;4 62 )3 ] FILL 00 00 5
NOTES: ID-N=IDDATABYTB PRM = PARAMETER FROM DRIVE
N-U=NOT USED IN THIS COMMAND SKIP « JGNORED = 1

FILL = FORMAT FILL BYTR
2= DATA FIELD COUNT

PER ** = MUST INCLUDE SPEED GAP

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

Vv xipuaddy
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ESDI SOFT SECTORED TRACK FORMAT

FORMAT TRACK FUNCITON STARTARESTART STATE =108 LOOP END STATR - 0Bk

POST AM ) i7) D D D D DATA DATA DATA USER DATA | DATA | INIER | PRB
FALD MOEX | BNABL | PRE- PRE- SYNC DATA CRC POST P8 PRE SYNC DATA BOC rost | sacrom| mpex

AP ™8 AMBIE | avme | BYm FIELD FELD | AMBLB | AmBie | AMBIE | BYE FIELD BED | AMBIE | cAP_ | AP
STATB ° 1 3 3 4 s 6 7 [} 9 A B c D P
SBQONT ™M ("] mMl| o ] DN @ o ol RM o1 2 06 o4 maee | o1
SBQ-VAL 0 00 00 o a 00 00 o o 00 a FILL 00 © 00
READ $BCTOR FUNCITON STARTRESTART STATE =33 LOOP END STATE = OEA

v} D D D D DATA DATA DATA SR DATA DATA INTER
PHELD o SYNC DATA CRC POST PRE PRB SYNC DATA BOC POST SBCTOR

paT__ | BYME pED | avmie | avBie | ammis | BYTE pED | PED | AmBLE | aarp
STATE 3 4 s 6 7 s 9 A B c D B
SBQONT « o DN @ @ SKP s o s 06 P xr
SBQ.VAL ® 1 00 (] © 00 00 19 FIL 00 00 ()
WRITE SBCTOR FUNCITON  STARTARESTART STATE = 3% LOOP END STATE = OFh

T B ) i) 1) BATA DATA DATA SER DATA BATA WOATE | PRE |
7)) o SYNC DATA CRC FOST PRB PRE SYNC DATA BOC POST AM INDEX

xATE | BYTR Pup | FED | AMBIE | AMEB | AMBLE | BYTE PELD | PED | AmBiB | pAAY | aar
STATB 3 4 s . 7 ] [} A B c D B r
SBQONT Q o1 DN @ [} o1 FRM 0 a 06 04 ® 0
SBQ-VAL o 19 ) ) 0 00 00 o] FILL ) ) 0 00
NOTES: ID-N=IDDATABYTR PRM = PARAMETER FROM DRIVE

N-U = NOT USED IN THIS COMMAND SKIP = JGNORED = 1

FILL = FORMAT FILL BYTB
a=DATA FIELD COUNT

PER ** = MUST INCLUDE SPEED GAP

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

velL
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ESDI HARD SECTORED TRACK FORMAT

FORMAT TRACK FUNCITON STARTRESTART STATE = 1R LOOP END STATE - 0Fh
POST AM D ) D D 7] D DATA DATA DATA USER DATA | DATA | INIER |PRB
PELD DDEX | BVMABL | PRB- PRB- sYNG DATA CRC POST PRB PRB SYNC DATA BOC PoST | sBcToR | vDex
GAP TD__JB AMBLB AMBLE BYTB FIELD FIELD AMBLE AMBLEB AMBIBR BYIB FIELD HELD AMBLE | GAP J(_M}
STATB r 1 2 3 4 5 6 7 ] 9 A B c D B r
SBQONT 0D [V mM1] o ol DN (3 04 ol PRM o1 » 06 o4 ol 0
$BQ-VAL ) 00 00 00 a 00 00 © © 00 .} ML 0 0 00 00
READ SECTOR FUNCITON STARTRESTART STATE =33 LOOP END STATE = 06k
AF i3] D D D DATA DATA DATA SR | DAIA DATA TR E |
FIELD ) SYNC DATA CRC POST PRE SYNC DATA BCC POST SBCTORX
ROAT BYTH FIELD FIELD AMBLE | amBiB | aMmB | BYTE FIELD FIELD AMBLE | GAPP
STATB 3 4 s 6 7 ] 9 A B c D B
SBQONT RM o1 DN [} Q SKIP SKP ot 2 06 K =P
SBQ-VAL ] 19 00 () ® 00 ) 19 FILL 00 00 00-U
WRITE SBCTOR FUNCITON ~ STARTARESTART STATE =3% LOOP END STATE=OFk
AME D D D D DATA TATA DATA TSR DATA BATA WATE | PRB |
FELD ) SYNC DATA CRC POST PRE FRB SYNC DATA BOC POST SAM INDEX
ROATE | BYTR FIELD FIELD AMBIE | AMBIE | AMBLB | BYTE FIELD FIELD AMBLE | DHAY | aAP
STATB 3 4 s 6 7 (] 9 A B c D B ]
SBQONT PRM o1 DN Q @ o1 PRM o N 06 04 ot ©
SBQ-VAL 0 19 00 ) 00 00 00 a FILL 00 00 o ®
NOTES: ID-N = ID DATA BYTE PRM = PARAMETER FROM DRIVE
N-U = NOT USED IN THIS COMMAND SKIP = JGNORED = |

FILL = FORMAT FILL BYTR

a=DATA FIELD COUNT

PER °® = MUST INCLUDB SPEBED GAP

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

Vv xipuaddy

GEiL
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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:

SEQIBL: DB __ O00IH ; STATE 0 COUNT
DB 000H - STATEO VALUE
DB OOFH ., POST-INDEX BYTE COUNT “
DB O4EH ;, POST-INDEX BYTE VALUE
DB 00CH : 10 PREAMBLE BYTE COUNT |
DB 000H ., 10 PREAMBLE BYIE VALUE H
DB 00IH ; ID SYNC BYTE COUNT
DB OAIH ;; ID SYNC BYTE VALUE |
“ DB 00IH . ID MARKER BYTE COUNT
DB OFEH - 1D MARKER BYTE VALUE
DB 004H - 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) H
DB 003H 5 ID POSTAMBLE COUNT
DB 000H - ID POSTAMBLE BYTE VALUE
DB 00CH . DATA FIELD PREAMBLE BYTE COUNT
DB 000H - DATA FIELD PREAMBLE BYTE VALUE _____
DB 00IH 3 DATA FIELD SYNC BYTE COUNT
DB 00TH n DATA FIETD MARKER BYTE COUNT
DB OF8H ., DATA FIELD MARKER BYTE VALUE |
DB 004H s DATA FIELD BYTE COUNT

DB 000H :; DATA FIELD POSTAMBLE VALUE
DB 017H ;s INTER-RECORD GAP BYTE COUNT
ll DB 04EH 3» INTER-RECORD GAP BYTE VALUE
DB 001H »» PRE-INDEX GAP BYTE COUNT
“ DB 04EH . PRE-INDEX GAP BYTE VALUE
TBLEND:E__= E . END OF TABLE

Table B-1.

—
—

Format Parameter Register File for ST506/412 Track Format
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APPENDIX C

Table- C-1. DRAM From SRAM Pin Conversion
(8/16 Bit, 64/128K, 256/512K, 1M)

MEMORY

ARRAY

CONFIGURATIONS 64K x 8B 64K x16B | 256K x8B | 256K x 16B| 1M x 8B
SRAM DRAM
PIN PIN
FUNCTION FUNCITONS | ADDRESS | ADDRESS | ADDRESS | ADDRESS| ADDRESS
MEM_A(0) MUX_A(0) 0&8 0&8 0&8
MEM_A(1) MUX_A(1) 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_A4) 4&12 4&12 4&12 4&12 4&12
MEM_A(S) 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(7) MUX_A( 7&15 7&15 7&15 7&15 7&15
MEM_A(8) MUX_A(®) — 8& 16 — 8 & 16 —
MEM_A(9) MUX_A(A) — — 16 & 17 — 16 & 17
MEM_A(10) MUX_AB) — m— — 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 OMTI 5058 Memory Controller and Programmable
Data Sequencer and SCSI-Bus Interface device with a RAM buffer, an OMTI
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-3 appear on the following three pages.
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APPENDIX E

CRYSTAL CIRCUIT APPLICATION NOTES

INTERNAL TO 82C5058

IN PIN
.D XTALIN C.) XTALOT

EXTERNAL COMPONENTS

-\

R-1

C-N c-ouT

V NV

Figure E-1. 82C5058 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

/O

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

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 odd, 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 5055B 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. ’
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RLL2,7

ROM

RR

SCSI

Schmidt trigger
input signal
sector
SERDES
SRAM

syndrome

TA

track

transfer count

Vv
vVCO
vdd
Vss
WR

write

Run-Length Limited. An encoding process that
repositions data bits and limits the length of a string
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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100-pin QFP Package, 10
100-pin QFP Package Specifications, 12

A.C. Specifications, 24
ABORT, 121

Absolute Maximum Ratings, 22
Access to Registers, 50

AD 1/O Buffer, 4

Additional DMA Control, 79, 82
Address Multiplexer, 3
Arbitration Timing 1, 102
Arbitration Timing 2, 102
Architectural Overview, 2

Bit Ring Start Count and Added Control, 73
Channel 0 Control, 56

Channel 1 Control, 58

Channel Status, 64

CHECK DATA CRC/ECC, 125

CHECK DATA CRC/ECC--IGNORE
FLAG, 125

CHECK TRACK FORMAT, 125
CLOCK input and output

Timing Signals, 41

Command Descriptions, 120

Command Overview, 119

Command to AM_ENABLE and RD_GATE
Timing, 43

computer generated polynomial, 6
Configuration Control, 76

Control (Write) Registers, 51, 52, 53
count, 6

Count Register @ Sequencer Start, 78, 93
Counters, 3

CRC, 62

CRC/ECC, 6

CRC/ECC Control, 74

CRC/ECC Generator, 4

CRC/ECC Polynomial Selection and
Control, 62

Crystal Circuit Application Notes, 145
CYLINDER HIGH (ID BYTE 0), 70, 90
CYLINDER LOW (ID BYTE 1), 70, 90

D.C. Characteristics, 22
D.C. Specifications, 22

Data Address Marker, 116

Data CRC/ECC, 117

Data Field, 117

Data Postamble, 117

Data Preamble, 116

Data Sequencer Registers, 52, 66

data sequencer, 1

Data Sync, 116

Data Transfer, 125, 127

Diagram of the 100-pin QFP Package
Specification, 12

Disk Formatting, 129

DMA Bank Control, 80

DMA Buffer READ Operation (DYNAMIC
RAM), 33

DMA Buffer READ Operation (Static
RAM), 30

DMA Buffer REFRESH Operation
(DYNAMIC RAM), 35

DMA Buffer WRITE Operation (DYNAMIC
Ram), 31

DMA Buffer WRITE Operation (Static
Ram), 29

DMA controller, 1

DRAM FROM SRAM PIN CONVERSION,
139

drive interface, 5

Drive Interface Timing Signals, 40

ECC, 62

Electrical Specifications, 22

End of DATA Field (Lood State of OFh), 46
End of DATA Field (Loop State of OEh), 45
End of ID Field Begining of

DATA Field, 44

error detection, 6

Error Processing, 128

ESDI Format Track Timing, 47

ESDI Hard Sectored Track Format, 135
ESDI Interface Timing, 42

ESDI Sector Gap, 114

ESDI Soft Sectored Track Format, 134
Extended Status, 86

Extended Status Register Bit, 88

Extended Status Registers, 88

External Group Strobe, 63, 65
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Features, 7

Flag Byte (ID Bytc 4), 89
Force INDEX, 92

Force Sequencer Reset, 92
Format Parameter Register File for
ST506/412 Track Format, 137
‘Format RAM, 3, 6, 113
FORMAT SECTOR, 124
FORMAT TRACK, 122
FORMAT TRACK LONG, 123
Functional Block Diagram, 2

Glossary, 147

Hardware Specifications, 9
Head Number (ID BYTE 2), 71
Head/Flag Byte (ID BYTE 2), 90
How to Issue a Command, 120
ID Address Mark, 115

ID Compare Error, 4

ID CRC/ECC, 116

ID Header, 89, 115

ID Postamble, 116

ID Preamble, 114

ID Registers, 70

ID Search, 125

ID Sync, 115

Index Timeout and Format Write Gate
Control, 69

Indirectly Addressed, 54
Initialization, 119

Input Port, 1 110

Input/Output Signals, 14
Inter-Sector Gap, 117
Interfaces, 5

Introduction, 1

Issuing Commands, 119

Media Format Registers, 49

Media Format Registers (RAM), 54
Memory Address 15 through 8, 55
Memory Addresses 7 through 0, 55
Memory Controller Features, 7

Memory Controller Registers, 49, 51, 55

Memory Cycle Timing, 60

Memory to Micro/Peripheral, 90
Memory to Peripheral Write Strobe, 65
MFM Soft Sectored Track Format, 132
Micro Control and Decode, 3
Micro/Peripheral to Memory, 71
microprocessor interface, 5

Microprocessor READ Internal Register
Operation 8051 mode, 26
Microprocessor READ Internal Register
Operation Z8 mode, 28

Microprocessor to RAM

Buffer Transfers, 71

Microprocessor WRITE Internal Register
Operation 8051 mode, 25
Microprocessor WRITE Internal Register
Operation Z8 mode, 27

NORMAL READ, 121

NORMAL WRITE, 122

Operation, 119

Optional Control, 81

Output Driver Characteristics, 23

Output Driver Signal Strength, 23

Parallel DMA Interface, 3

parameter RAM, 113

Peripheral to RAM Buffer Transfers, 72
Physical Pin out of the 100-pin QFP
Package, 10

Physical Specifications, 9

Pin List of the 100-pin QFP Package, 11
polynomial, 62

Post-Index Gap, 114

" Pre-Index/Sector Gap, 117

Priority Resolver/Channel Control, 3
Programmable Data Sequencer Features, 8
Programmable Data Sequencer Registers, 49
RAM Buffer to Microprocessor

Transfers, 90

RAM Buffer to Peripheral Transfer, 91
READ ID, 122

READ ID SYNDROME LONG, 123
READ LONG, 123

READ LONG--IGNORE FLAG, 124
Read Register 00, 64

Read Register 02 and Read Register 06, 65
Read Register 03 and Read Register 07, 65
Read Register 11, 65

Read Register 12 through

Read Register 15, 65

Read Register 16, 84

Read Register 17, 86

Read Register 18, 89

Read Register 19, 89

Read Register 20, 90

R;ad Register 20 through Read Register 23,
8

Read Register 21, 90

Read Register 22, 90

Read Register 23, 90
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Read Register 24, 90

Read Register 25, 91

Read Register 26, 92

Read Register 27, 92

Read Register 28, 92

Read Register 30, 92

Read Register 31, 93

Read Register 64, 106

Read Register 65, 108

Read Register 66, 109

Read Register 67, 110

Read Register 68, 110

Read Register 69, 111

Read Register 70, 111

Read Register 71, 112

Read Registers, 64, 84, 106
READ SYNDROME LONG, 123
READ SYNDROME LONG--IGNORE
FLAG, 124
READ--IGNORE FLAG, 124
Reading Status, 128
Register Descriptions, 55
Register Pair 0, 114
Register Pair 1, 114
Register Pair 10, 116
Register Pair 11, 116
Register Pair 12, 117
Register Pair 13, 117
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, 49
RESERVED, 110

RLL 2,7 Soft Sectored Track Format, 133

SCSI Asynchronous DMA Data Transfer
(Buffer to Host), 36

SCSI Asynchronous DMA Data Transfer
(Host to Buffer), 37

SCSI Bus Control, 96

SCSI Bus Status, 108

SCSI Data I/O In (Direct), 111
SCSIData I/O In

(Latched, No handshake), 111

SCSI Data I/O In

(Latched, With handshake), 112

SCSIDATA I/O OUT (No Handshake), 103
SCSIDATA I/OOUT

(With Handshake), 104

SCSIDEVICE ID, 103

SCSI host interface, 5

SCSI INTERFACE COMMAND, 97
SCSI Interface Controller Features, 7
SCSI interface controller, 1

SCSI Interface Device Status, 109
SCSI Interface Registers, 49, 53, 94
SCSI Interrupt Mask, 94

SCSI Interrupt Status, 106

SCSI Synchronous DMA Data Transfer
(Buffer to Host), 38

SCSI Synchronous DMA Data Transfer
(Host to Buffer), 39

Sector Number (ID BYTE 3), 71, 90
Sector Size, 70

Sequencer, 4

Sequencer Command, 66

Sequencer Command Register, 121
Sequencer Loop Count ,68, 91
Sequencer Loop State and Format RAM
Select ,73,

Sequencer Start/Restart 72

Sequencer State/Retry Count, 89
Sequencer Status, 84

Serial/Parallel Converter (SERDES), 4
Signal Descriptions, 14

ST 506/412 Soft Sector Track Format
Diagram, 138

Standard Test Conditions, 22

State Decode Control and Generation, 4
Status (Read) Registers, 51, 52, 53
Status Registers 88

Sub-block Count, 70

Synchronous Offset Control, 104
Synchronous Transfer Period, 105

Test Register, 92

The Four Register Groups, 131
Transfer Count 15 through 8, 55
Transfer Count 7 through 0, 55, 65
Transfer Count 8 through 15, 65
Typical System Configuration Using the
CHIPS 82C5058, 13

Typcial System Schematics, 141

value, 6

Value Register @ Sequencer Start, 78, 92
VERIFY, 124

VERIFY LONG, 125

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

VERIFY--IGNORE FLAG, 125

WRITE LONG, 123

WRITE LONG--IGNORE FLAG, 124
Write Register 00 and Write Register 04, 55
Write Register 01 and Write Register 05, 55
Write Register 02 and Write Register 06, 55
Write Register 03 and Write Register 07, 55
Write Register 08, 56

Write Register 09, 58

Write Register 10, 60

Write Register 11, 62

Write Register 12 through

Write Register 15, 63

Write Register 16, 66

Write Register 17, 68

Write Register 18, 69

Write Register 19, 70

Write Register 20, 70

Write Register 20 through

Write Register 23, 70

Write Register 21, 70

Write Register 22, 71

Write Register 23, 71

Write Register 24, 71

Write Register 25, 72

Write Register 26, 72

Write Register 27, 73

Write Register 28, 74

Write Register 29, 76

Write Register 30, 78

Write Register 31, 78

Write Register 32, 79

Write Register 33, 80

Write Register 34, 81

Write Register 35, 82

Write Register 64, 94

Write Register 65, 96

Write Register 66, 97

Write Register 67, 102

Write Register 68, 102

Write Register 69, 103

Write Register 70, 103

Write Register 71, 104

Write Register 72, 104

Write Register 73, 105

Write Registers, 55, 66, 94
WRITE--IGNORE FLAG, 124



