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SECTION 1
INTRODUCTION

1.1 GENERAL DESCRIPTION

The OMTI 5098 *AT" Compatible Imterface chip provides 311 the
function required for a winchester controller to interface to an
AT compatible system when wsed with the OMTI 5055 Kombo
Controller Chip. This chip provides a compatible 8 bit register
cet for 311 commsnds control and status alorg with 3 16 bit dats
path to and from the host to the Winchester controller. The OMTI
5092 chip also includes the floppy decode logic required for 3
combination Winchester and floppy controller.,

1.2 OMTI 5098 “AT® COMPATIBLE INTERFACE CHIP

X Direct Interface to *AT" Compatible systems

b 4 No external logic required with OMTI 5055

X Support for external floppy coniroller

X High currert drivers for host interface
X Schmidt trigger inmputs form host interface
X Configurable primary or secondary address

X 3 micron SLM CMDS Standard Cell Technology

% _ B4-Fin FLCC Fackage or 80-Pin FFF packasge

1.3 OMTI 5098C "AT" COMPATIBLE INTERFACE CHIP
X 100% Rev B hardware and firmware compstible
X 2 word FIFO
X Automatic Busyr Intrq ang ECC Mode
X 40 Fin compatible Eus Interface
¥ 2 micron SLM CMDS Standard Cell Techniology

X 84-Fin FLCC FPackage or BO-Fin FFP package

OMTI 5098 AT COMPATIELE REFERENCE MANUAL 1-1



1.4 FUNCTIONAL OVERVIENW

Figure 1 illustrates the internal block diagram of the OMTL 5098
'AT* Compatible Interface Chip. Each logic block is discussed in
the following sections.

Figure 1. Internal Block Diagrawm
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1.4.1 Host Interface and Decode

This block contains 311 the logic to interface an AT compatible
computer to a winchester controller. This includes all the I1/0
address decode logic 3long with 3ll the host read write
registers.

1.4.2 Host Data Bus :

This blocks contains the 16 bit bi-directional registers used to
interface the Host to the microcomputer on the controllers
microcomputer and also the memory data bus.

1.4.3 Winchester Interface Logic

This section controls the select logic for the externsl
winchestery along with directing the disk drive status to the
host computer.

1.4.4 Floppy Interface Logic

This section controls the select logic for the externsal
floppy controller chip along with the control of the externsl
floppy speed control logic.

1.4.5 Memory Data Interface

This section controls the transfer of data to and from the
external eight bit buffer memory to and from the sixteen bit host
computer. It is in this block that the 8 bit to 16 bit packing
and unpacking in accomplished.

1.4.6 Microcomputer Interface and Decode

This blocks interfaces the microcomputer on the controller to the
read write registers in which the host interfaces and alsoc allows
the microcomputer to initialize the OMTI 5098 Interface chip.

OMTI 5098 AT COMFATIELE REFERENCE MANUAL 1-3



1.5 FUNCTIONAL OVERVIEW,» REV C

Figure 2 illustrates the internal block diagram of the OMTI 50%98C
*AT* Compatible Interface Chip. Each logic block is discussed in
the following sections.

Figure 2. Internal Block Diagram
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1.5.1 Host Interface and Decode

This block contains all the logic to interface am AT compatible
computer to s winchester controller. This includes all the I/0
address decode logic along with all the host read write
registers.,

1.5.2 Host Data Bus

This blocks contains the 14 bit bi-directionsl registers used to
interface the Host to the microcomputer on  the controllers
micropomputer sngd s3lso the memory data bus.

1.5.3 Winchester Interface Logic ‘

This cection controls the select losic for the externsl
winchesters along with directing the disk drive status to the
host computer.

1.5.4 Floppy Interface Logic

This section controls the select 1logic for the external
floppy controller chip slong with the control of the externsl
floppy speed control logic.

1.5.5 Memory Data Interface

This section controls the transfer of data to and from the
external eight bit buffer memory to and from the sixteen bit host
computer. It is in this block that the B bit to 16 bit packing
and unpacking in accomplished.

1.5.6 Microcomputer Interface and Decode

This blocks interfaces the microcomputer on the controller to the
read write registers in which the host interfaces and also sllows
the microcomputer to initialize the OMTI 5098 Interface chip.

OMTI 5098 AT COMPATIELE REFERENCE MANUAL 1-5



1.6 CONTROLLER BLOCK DIAGRAM
Figure 3 1illustrates a complete controller block diagram wsing
the OMTI 5098 *AT*® Compatible Interface Chip along with an OMTI

5055 Kombo controller chip and an OMTI 5070 or OMTI 5027 Encode /
Decode / VCO chip.

Figure 3., Controller Block Diagran

OMTI 5098 AT COMFATIELE REFERENCE MANUAL 1-6



SECTION 2
INTERFACING

2.1 PIN DESCRIPTIONS (84 PIN PLCC)

AEN I 2 ADDRESS EMNABLE (HOST)! This signal is
asserted during 5 DMA cycle. It 1is used
to disable the decoding of the HOST I/0
ADDRESS EBUS during DMA cycles.

~I0RD I 3 I/0 FKEAD (HOST): This input signsl is
asserted to read dasta from an I/0
address (A? - A0y AEN is de-asserted).

"I0UWR 1 4 I/0 WRITE (HOST): This input signal is
asserted to write dsts from an I/0
address (A9 - AQs» AEN is de-asserted).

D_(7:0) I/0 35-11 DATA EUS (HOST)! These bi-directionals
13 tri-state signals  are used to

transfer data between the HOST and the

5098 internal/externsal registers,

During WORD dats  transfersy ‘these
signals are the least significant byte
of the datas word.

"WR_"DACK I/0 12 WRITE DATA/DACK

(CONTROLLERs REVY C OHNLY): This bi-
directional signal gerforms two
functions. When  programmed 35  3an
outputs this signal is asserted during 3
HOST write to the DATA  REGISTER
1FO(170), Whern programmed 3s an input
(DMA HODE)y this signal 1is asserted
while the DMA COMTROLLER is performing
an I/0. This signal is configured as an
input after 3 RESET.

ALE I 14 ADDRESS LATCH ENABLE (HOST): This input
zignal is asserted to indicste that the
HDST I/0 ADDRESS is valid on the falling
edge.

OMTI 5098 AT COMFATIELE REFERENCE MANUAL 2-1



Symbol Type Pin # Name and Function

"DS_0 0 15 DRIVE SELECT ZERO: This open drains 24
mA. output is asserted when 3 '0' is
written to BIT 4 of WRITE REGISTER
1F6(176Y. If the 5098 is in the NON-
SELECT  MODE, this output is  only
asserted during reads to  REGISTER
1F7(177) or the controller is EUSY.

REV C¢ If the S5098C is programmed for
MASTER/SLAVE  MODE, this signal is
the drive select for both a3 MASTER or a2
SLAVE, In the NON-SELECT MODE, this
output is only asserted during reads to
REGISTER 1F7(177) or the controller is
EUSY.

I0_CH_RDY 0 14 1/0 CHANNEL READY (HOST): This open
drainy 24 mA. output signal is de-
asserted to lengthen an I/0 data cycle.
This signal is only active during WORD
MODE data transfers st I/0  ADDRESS
1F0(170).

"I0_CS_14 0 18 I/0 CHIP SELECT 16 EBIT (HOST)! This open -
drainy 24 mA. output signsl is asserted
to indicate that -the present HOST dats
transfer is 3 1é-bits 1 wait-state I/0
cycle, It is derived from the 5098
DATA REGISTER 1F0{170) decode.

"ps_i /0 19 DRIVE SELECT ONE! This open drain 24 mA.
output is ssserted when a3 '1' is written
to BIT 4 of HWRITE REGISTER 1Fé(176), If
the 5098 is in the NON-SELECT MODEs this
output is only asserted during reads to
REGISTER 1F7(177) or the controller is
EUSY.

REY C! If the 5098C is programmed for
MASTER/SLAVE  MODE» this signsl is
configured 35 an 1input while inm the
MASTER MODE and as an output in the
SLAVE MODE. It is used for the "FASSED
DIAGNOSTIC =ignal.

RESET_IN I 20 RESET 1IN (HOST)! This imput signal is

asserted to indicste that s power-up or
low voltage condition exist.

OMTI 5098 AT COMFATIELE REFERENCE MANUAL 2-2



Symbol Type Pin # Name and Function

"RESET_OUT O 21 RESET 0OUT: This output is an inverted
copy of the RESET_IN signal or is
ssserted for 2 minimum of 1 microsecond
indicating thst the 5098 hss an
internal power-on reset.

"RESET_SOFT O 23 SOFT RESET: This outpui signal is
asserted as long as BIT 2 of WRITE
REGISTER 3F6(376) is asserted,

"READY I 24 REAQZ&M]§§§Ninput signal is avsilable on
EIT 6 of REAﬁ“REGIS%ER\lF7ﬁ177).

—

REV C: This signal is also avafiﬁble\at
BIT(1) of HKICROCOMFUTER READ REGISTER-
£0..

"INDEX I

rd
wn

INDEX: This input signal is available on
EIT 1 of READ REGISTER 1F7(177).

DMA_INTR@ I/0 26 DMA INTERRUFT REQUEST: MWhen enabled

this 1level sensitive input causes the
5098 to become EUSY. The polarity of
this signsl is programmable snd showuld
be connected to the DHA INTERRUFT signsl
of the DMA controller,
REV C: While in the DMA REQ/ACK HMODE»
this signal is programmed 55 an  outpui,
It is 3sserted when the 5S0¥8C has
completed the block count defined by
EITS(4:5) of HOST WRITE  REGISTER
iF&4(176)+. The polasrity is progrsmmable.
If +the DMA INTERRUFT REQUEST has been
re-routed to the “COMMAND output, this
signsl will be programmed as an input
but will NOT be vsed by the S098C.

DECODE_A I

Py
S

ADDRESS DECODE A (HOST)!: This internalily
pulled-up signal specifies the 5078
HOST I/0 address range. If no con-
nection is made to this signal the 35092
HOST REGISTER A range is 1F0 - 1F7
(HEX). If this signal is groundedy the
5098 HOST REGISTER A range is 170 - 177
(HEX) .

DHTI 5098 AT COMPATIBLE REFERENCE MANUAL 2-3



Name and Function

DECODE_E

CONFIG

DMA_ACK

DMA_RER

RD_DREQ

Type_ Pin ¢
I 28
I 29
I 30
0 31
0 32

ADDRESS DECODE E (HOST): This internslly
pulled-up signal specifies the 5098
HOST I/0 3ddress range. If no con-
nection is made to this signal the 5098
HOST REGISTER E range is 3F0 - 3F7
(HEX). If this signal is groundeds the
5098 HOST REGISTER B range is 370 - 37
(HEX),

FROCESSOR CONFIGURATION  (CONTROLLER):
This internally pulled-up signsl
specifies the controller  processor
strobe inputs, If no connection is made
to this signals the 9098 is configured
for 3 Z8-type processor. In this caser
ALE_"AS = "ASy "IORD_"DS = "DS» "IONR_RN
= RW and IO_"MEM_"DM = "DM., If this
signal is groundeds the 5098 is
configured for an B051-type processor.
In this caser ALE_"AS = ALE, "IDRD_"DS =
~IORDs “IOWR_RW = "IOWR and I0_"MEM_"DM

= ID_"MEN.

DMA ACKNOWLEDGE! This input signals
initiated by the DMA controllers
indicates that a DMA transfer is taking
place.

REV C! While in the DMA REQ/ACK MODE.
asserting this signal indicates an  ack-
nowledgeto 3 DMA_REQ.

DMA REQUEST: In conjuction with DMA_ACK:
this owtput signal is assserted by  the
5098 on the trailing edae of am IDRD or
IOWR to HOST ADDRESS 1F0(170) during
data transfers.

REV C! While in the DMA REQ/ACK MODE,
this output is asserted to indicste 3
DMA transfer regquest.

READ DATA/DRER

(CONTROLLER, REY C  ONLY): When
programmed in the DMA MODE» this output
signals that the S098C is requesting s
DMA cycle. In the NON-DMA MODE» it is
asserted during a3 HOST read to the DATA
REGISTER 1F0(170).

OMTI 5098 AT COMPATIELE REFERENCE MANUAL 2-4



"INENA I 33 INFUT ENAELE: This input signal is
asserted by the DMA controller to enable
the 5098 to drive the MEMORY Data bus,

REV C: MHhile in the DMA REQ/ACK HMODE»
this input has no meaning and c3n be un-
connected.

"OUTCLK I 34 QUT CLOCK! This input signal is asserted
by the DMA controller to save data into
the 5098 form the MEMORY Dats bus.

REV C! While in the DMA REQ/ACK MODE,
this input has no meaning and can be un-
connected.

HEM_D(7:0) /0 35-427  MEMORY .  DATAS These bi-directional
signals are used to transfer data
between the HOST and the Controller DMA
Euffer Memory.

AD_(7:0) 1/0 44-51  ADDRESS/DATA EUS (CONTROLLER): These bi-
directionaly tri-state signals are used
to transfer address and data between the
5098 angd the controller processor. The
processors ADDRESS is latched on the
falling edge (805i-mode) or the rising
edge {(Z8-mode) of the ALE_"AS signsl.
the processors DATA is either read from
or written to the 5098 (if selected) on
the orocessors "IORD_"DS/7IOMR_RH data
strobes.

ALE_"AS I 52 ADDRESS LATCH ENABLE/ADDRESS STROEE
(CONTROLLER) This input signal is
asserted to latch the controller
microcomputers address into the 5098. In
8051 modes this input is active high. In
Z8 modes this input is active low.

"TOWR_RHW I 5 /0 WRITE (BOS1) READ/MRITE (Z8)
(CONTROLLER) S This input signal  is
asserted in 8051 moder to gate dats
from the controller to the 5098 (if
selected). If the Z8-mode iz selecteds
this inpuwt signal is low to indicate 3
write function and high to indicate 3
read function.

OMTI 5098 AT COMPATIELE REFERENCE MANUAL
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Symbol Type Pin # Name and Function

SYS_CLK I o4 SYSTEM CLOCK (HOST, REV C ONLY)! This
input is used to synchronize the
TI0_CH_RDY output to the system clock.
"I0RD_"DS I /0 READ (8051) DATA STRDEE (Z8)
(CONTROLLER): This inpwt signal  is
asserted to gate data from the 5098 (if
selected) to the ADDRESS/DATA EUS of
controller processor (8051-mode). If
the 78-mode is selecteds this input
signal is used to gate data from (READ)
or to (WRITE) the 5098 (if selected).

n
Ln

I0_"MEM_"DM I 36 I/0 "MEMORY (B051) "DN (Z8)
(CONTROLLER)! This input signal is used
for as a chip select for the 5098. 1In
8051 moder this inpuwt is active high. In
78 modes this input is asctive low.

“COMMAND /0 57 COMMAND! This owtput signal is asserted
to indicate thst s command has been
written into WRITE REGISTER 1F7(177) It
is de-asserted by writing the INTERNAL
CONTROL REGISTER bit 2 with 3 '1' or a
RESET.

REV C! If the S5098C is programmed for
MASTER/SLAVE MODE: this open drains 24

- mA. signsl is configured as an  imput
while in the MASTER MODE during thne
diagriostic command. In the SLAVE MODEs
it is configured 3s an output at 3ll
times. This signal is used for the
ACTIVE/SLAVE PRESENT signal. It can
3lso be programmed a5 the DHA_INTRQ
signal. In this caser an external pull-
up may be required. Irreguardless of
how the "COMMAND signal is programmed
the status of the internal command latch
is avsilable at BIT(2) of MICROCOMFUTER
READ REGISTER FO.

“WRT_GATE I 58 © WRITE  GATE!: This input signal is

avsilable on BIT & of READ REGISTER
IF7(377).

OMTI 5098 AT COMPATIELE REFERENCE MANUAL 2-6



RATE_1

RATE_O

"FDD_REG

"CS_FDC

INTRQ

D_(15:8)

Type Pin
I 59
1] &0
0 61
] 62
0 &3
0 65
1/0 6578

DISK CHANGED: This internally pulled-up
signal is available on BIT 7 of READ
REGISTER 2F7(377)., If this signal 1is
not wsedr BIT 7 of READ REGISTER
IF7(377) can be TRI-STATED by writing 3
11" to BIT 4 of the INTERNAL CONTROL
REGISTER F8. )

FLOFFY DATA RATE 1! This output signsl
glong witn RATE_O determine the
flenible disk data rate.

FLOFFY DATA RATE 0! This output signsl
alonyg with RATE_1 determine the
lexible disk data rate.

FLOFFY DATA REGISTER: Thiz output signzl
is assserted during an IOWR to HOST
ADDRESS 3F2(372).,

FLOPFY CONTROLLER SELECT: This owtput
signal is asserted during an IOWK or
IORD to HOST ADDRESS 3F4-3F5(374-373).

INTERRUPT RERUEST!: This TRI-STATE output
signal indicates that the 35098 needs
attention. It is enabled or disabled by
writing 3 ‘0' or 'l' respectively to BIT
1 of WRITE REGISTER 3F6&(2374), It is
azserted by writing 3 '1' to BIT 0 of
the INTERNAL CONTROL REGISTER FB and  is
de-zsserted by writing 3 '0' to BIT O of
the  INTERNAL  CONTRDL REGISTER F8»
reading SYSTEM REGISTER 1F7(177) or
writing SYSTEM REGISTER 1F7(177).

REY C! MWriting s '0' to BIT 0 of the
INTERNAL CONTROL REGISTER will not de-
assert the INTRQ signal. If the 5098C
is programmed in the MASTER/SLAVE MODE,
this output is only sctive while
selected, If not selectedy an internsl
200 microsme pull-down can be enabled.

DATA EUS (HDS8T): These bi-directionals
tri-state signals are used to transfer
the most significant byte of HDST data
to or from the 5078 DATA REGISTER.
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Name and Function

A_(910) I 75-84

I/0 ADDRESS EBUS (HOST): These input
signals constitute the 10 BIT 5098 HOST
I/0 ADDRESS EUS and are internslly
decoded for the selection of internsl
snd external 5098 registers.

GROUND: Fins 1517+43,74

FORER: Pins 22,64
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2,2 PIN DESCRIPTIONS (80 PIN PFP)

Sysbol Type Pin # Name and Function

"Cs_SEL I

ra

CHIF SELECT MODE (REV € ONLY): This
internally pulled-up signal programs the
5098C for CHIF SELECT MODE. When
groundedy A_(9) becomes a "CS_1Fx input.
Asserting A_(9) along with an address of
0 -7 on A_(2:0) will select the S0%8C
and access the appropriate register.
A_(B) becomes a8  "CS_3Fx input.,
Asserting A_(B) slong with an address of
0 -7 on A_(2:0) will select the 5098C
and sccess the appropriate register, In
the CHIF SELECT MODE» address inputs
A_(7:5) can be used as input jumpers.
They can be read at MICROCOMFUTER READ
REGISTER FO BITS(7:5). There are no
internal pull-ups on these inputs so it
is recommended that they be tied either
to Vss or Vdd, When this input is left
opensy normal addressing is selected,

A_(9:0) I 3-12 I/0 ADDRESS BUS (HOST): These input
signals constitute the 10 BIT 5098 HOST
I/0 ADDRESS BUS and are internally
decoded for the selection of internal
and external 5098 registers.

AEN 1 14 ADDRESS EMABLE (HOST): This sisnal is
asserted during 3 DMA cycle. It is used
to disasble the decoding of the HOST I/0
ADDRESS BUS during DMA cycles.

"IDRD I 15 /0 READ (HOST)! This imput signal is
asserted to read data from an /0
sddress (A9 - A0y AEN is de-asserted).

“IOWR I 14 /0 WRITE (HOST): This input signal is
asserted to write dats from an 1/0
address (A9 - A0y AEN is de-ssserted),

D_(7:0) 1/0 17-24 DATA EUS (HOST): These bi-directionals
tri-state signals  are used to
transfer data between the HOST and the
5098 internal/external registers.

During WORD dats  transferss these
signals are the least significant byte
of the data word.
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Symbol Type Pin #

Name and Function

ALE I

r3
(4, ]

“DS_0 0 26

T0_CH_RDY 0 27

"10_CS_145- O 29

"DS_1 /0 30

ADDRESS LATCH ENABLE (HOST): This input
signal is asserted to indicate that the
HOST I/0 ADDRESS is valid on the falling
edge.

DRIVE SELECT ZERO: This open drains 24
mA. output is asserted when a3 '0' is
written to BIT 4 of WRITE REGISTER
1F6(176). If the 5098 is in the NON-
SELECT  HODE:. this output is  only
asserted during reads to  REGISTER
i1F7¢(177) or the controller is EUSY.

REV C!: If the S5098C is progrsmmed for
MASTER/SLAVE  MODEy this signal 1is
the drive select for both a MASTER or 3
SLAVE, In the NON-SELECT MODEs this
output is only asserted during reads to
REGISTER 1F7(177) or the controller 1is
BUSY.

I/0 CHANMEL READY (HOST): This open
drains 24 mA, output signal is de-
asserted to lengthen anm I/0 dats cycle.
This signal is only active during WORD
MODE datz transfers at I/0  ADDRESS
1F0(170).

I/0 CHIP SELECT 146 BIT (HOST): This open
drains 24 mA. output signal is asserted
to indicate that the present HOST dsta
transfer is a3 16-bity 1 wait-state I/0
cycle, It is derived from the 5098
DATA REGISTER 1F0(170) decode.

DRIVE SELECT ONE: This open drain 24 mA.
output is asserted when 3 '1l’ is written
to EIT 4 of WRITE REGISTER 1F&(174), If
the 5098 is in the NON-SELECT MODE, this
output is only asserted during reads to
REGISTER 1F7(177) or the controller is
BUSY.

REV C: If the 5098C is programmed for
MASTER/SLAVE  MODEs this signal is
configured as an input while inm  the
MASTER MODE and as an output in the
SLAVE MODE. It is wsed for the "FASSE
DIAGNOSTIC signal.
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RESET_IN I 31

"RESET_OUT O 3z

"WR_"DACK  I/0 33

"RESET_SOFT O 33

"READY - 1

W
e~

"INDEX I 37

DMA_INTRQ@ I/0 38

OMTI 5098 AT COMFATIELE R

RESET 1IN (HOST): This inpuot signal 1is
asserted to indicate that 3 power-up or
low voltage condition exist. While 1in
the CHIF SELECT MDDE, this input 1is
inverted,

RESET 0QUT: This output is anm inverted
copy of the RESET_IN signsl or is
asserted for 3 minimum of 1 microsecond
indicating that the 5098 hss an
internal power-on reset.

WRITE DATA/DACK

(CONTROLLER, REV C ONLY)! This bi-
directional signal perforns two
functions., When  programmed 3s  3an
ouvtputs this signsl is asserted during s
HOST write to the DATA  REGISTER
1IF0(170) ., Whernn programmed as an input
(DMA MODE)» this signal is asserted
while the DMA CONTROLLER is performing
an I/0. This signal is configured as an
input sfter 3 RESET,

SOFT RESET: This output signal is
asserted 35 lomg a3 BIT 2 of MWRITE
REGISTER 23F4(376) is asserted.

READY!: This input signal is svailsble on
EIT 6 of READ REGISTER 1F7(177).

REV C! This signsl is s3lso svailable at
EIT(1) of MHICROCOMFUTER READ REGIETER
Fo.

INDEX! This input signal is svailable on
BEIT 1 of READ REGISTER 1F7(177).

DMA INTERRUFPT REQUEST: When enabled,
this level sensitive input c3uses the
5098 +to become EUSY. The polarity of
this signal is programmable arnd should
he connected to the DHA INTERRUPT signsl
of the DMA controller,
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Name and Function

DECODE_A

CONFIG

DHA_ACK

DMA_REQ

I

39

40

41

REYV C! While in the DMA REQ/ACK MCDE,
this signal is progrsmmed 3s an output,
It is asserted when the 3S098C has
completed the block count defined by
BITS(6r) of HOST WRITE  REGISTER
1F&(176). The polarity is programmable.
If the DMA INTERRUFT REQGUEST has been
re-routed to the "COMMAND output, this
signsl will be programmed as an  input
but will NOT be used by the 5098C.

ADDRESS DECODE A (HOST): This internsily
pulled-up signsl specifies the  50%8
HOST I/0 address range. If no con-
nection is made to this signal the 5098
HOST REGISTER A range is 1F0 - 1F7
(HEX). If this signal is grounded, the
5098 HOST REGISTER A range is 170 - 177
(HEX) .

FROCESSDR CONFIGURATION  (CONTROLLER):
This internzlly pulled-up signal
specifies the controller processor
strobe inputs., If no connection is made
to this signaly the 35098 is configured
for 3 Z8-type processor. In this caser
ALE_"AS = "ASy "IORD_"DS = "DSs "IONR_RW
= KW and IO_"HMEM_"DM = "DM., If this
signal iz groundeds the 50938 is
cornfigured for an 8051-type processor.
In this casesr ALE_"AS = ALEs "IORD_TDS =
“I0RDs "IDWR_RW = "IOWR and I0_"HMEM_"DH
= T0_"HEM.

DMA ACKNOWLEDGE: This imnput signal»
initiated by the DHA controllers
indicates that s DMA transfer is taking
place,

REY C! MWhile in the DMA REQ/ACK HODE,
asserting this signasl indicates an  ack-
nowledgeto 3 DMA_RER.

DMA REQUEST! In conjuction with DMA_ACH:
this output signal is asserted by the
5098 on the trailing edge of an IORD or
I04r to HOST ADDRESS 1F0(170}) during
data transfers.
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Type Pin #

Name and Function

"INENA I 43

"DUTCLK I 44

HEH_D(7:0)

AD_(730) I/0 54-61

ALE_"AS I 62

OMTI 5098 AT COMPATIELE REFERENCE MANUAL

REV C€C! MWhile in the DMA REQ/ACK MODE,
this output 1is asserted to indicate 2
DMA transfer request.

INFUT ENABLE: This input signasl is
asserted by the DMA controller to ensble
the 5098 to drive the MEMDRY Datz bus.

REV C!: Hhile in the DMA REQ/ACK
this input has no meaning and can
connected.

MODE
be un-

OUT CLOCK: This input signal is asserted
by the DMA controller to save data into
the 5098 form the MEMORY Dataz bus,

REY C! MWhile
this input has
connected.

in the DMA RER/ACK HODE,
no meanirrg and can be un-

MEMORY  DATA: These  bi-directionszl
signsls are wsed to transfer data
between the HOST and the Controller DHMA
Buffer Hemory.

ADDRESS/DATA BUS (CONTROLLER): These bi-

directionals tri-state signals are used
to transfer address and data between the
5092 and the controller processor. The
processors ADDRESS is lztched on  the
f3lling edge (8051-mode) or the rising
edge (Z8-mode) of the ALE_"AS sianal,
the processors DATA is either read from
or written to the S0%98 (if selected) on
the orocessors "I0ORD_"DS/"IOWR_RW data
strobes.,

ADDRESS LATCH ENABLE/ADDRESS STROEE
(CONTROLLER)? This imput signal is
asserted to lsteh the controller
microcomputers address into the 3098, In
8051 modes this input is active high. In
ZB modes this input is active low.
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Symbol Type Pin

$

Name and Function

"IOWR_RH I 63

SYS_CLK I 54

"IORD_"DS I 64

I0_"HMEM_"DN I 67

"COMMAND /0 43

/0 WRITE ¢8051) READ/WRITE (Z8)
{CONTROLLER) : This input signal is
asserted in 8051 modes to gate data
from the controller to the 3098 (if
selected). If the Z8-mode is selecteds
this input signal is low to indicate a
write function and high to indicate 3
read function.

SYSTEM CLOCK (HOST, REV C ONLY)! This
input is used to synchronize the
I0_CH_RDY output to the system clock.

I/0 READ (8051) DATA STROBE (Z8)
(CONTROLLER): This input signal is
asserted to gate data from the 5098 (if
selected) to the ADDRESS/DATA BUS of
controller processor (8051-mode). If
the 78-mode is selecteds this input
signal is used to gate data from (READ)
ar to (MRITE) the 5098 (if selected).

I/0 "MEMORY (BOS1) "DM (Z8)
(CONTROLLER)! This input signal is used
for as 2 chip select for the 5098. In
8051 modes this.input is active high. In
78 modes this input is active low.

COMMAND! This output signal is asserted
to indicate that 3 command has been
written into WRITE REGISTER 1F7(177) It
is de-asseried by writing the INTERNAL
CONTROL REGISTER bit 2 with 3 '1' or 3
RESET.

REV €: If the 5093C is programmed for
MASTER/SLAVE MODE, this open drainy 24
mA. signal is configured 3as an input
while in the MASTER MODE during the
diagrostic command, In the SLAVE MODE,
it is configured as an output a3t all
times. This signal is wused for the
ACTIVE/SLAVE FPRESENT signal. It can
slso be programmed as the DMA_INTRG
signal. In this case» an external pull-
up may be reguired. Irreguardless of
how the "COMMAND signal is programmeds
the status of the internal command lztch
is available at BIT(2) of MICROCOMPUTER
READ REGISTER FO.
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Symbol Type Pin & Nase and Function

“WRT_GATE I 69 WRITE  GATE! This input signal 15
available on BIT 6 of READ REGISTER
3F7(377).

INTRG 0 71 INTERRUFT REQUEST: This TRI-STATE output
signal indicates that the 5098 needs
attention. It is enabled or disabled by
writing 3 '0' or '1' respectively to BIT
1 of WRITE REGISTER 3F6(376). It is
asserted by writing 3 '1' to BIT 0 of
the INTERNAL COMTROL REGISTER FB8 and is
de-asserted by writing a '0' to EIT 0 of
the INTERNAL  CONTROL REGISTER FB»
reading SYSTEM REGISTER iF7(177) or
writing SYSTEM REGISTER 1F7(177).

REV C! Writing 3 '0' to EIT 0 of the
INTERNAL CONTROL REGISTER will not de-
assert the INTR@ signal. If the S098C
is programmed in the MASTER/SLAVE HMODE»
this output is only active while
celected, If not selected» an internal
200 microamp pull-down can be enabled.

RD_DREQ 1] 73 READ DATA/DRER
- {CONTROLLER» REV C  DONLY): When
programmed in the DHA MODEs this output
signals that the S098C is requesting 3
- DMA cycle. In the NON-DMA MODE, it is
asserted during a HOST read to the DATA
REGISTER 1FO0(170).

D_(15:8) /0 72 DATA EUS (HOST): These hi-directionsls
74-80 tri-state signals are used to transfer
the most significant byte of HOST dsta
to or from the 95098 DATA REGISTER.
yss GROUND: Fins 1,13+28,53

JybD FOMER: Fins 34,70
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2.3 PIN ASSIGNMENT (84 PIN PLCC)
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Figure 4. Pin Assignment (84 PIN FPLCC)
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2.3 PIN ASSIGNMENT (80 PIN PFP)
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Figure 5. Pin Assignment (80 FIN PFP)
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SECTION 3
INTERFACE REGISTERS
3.1 HOST INTERFACE REGISTERS

The OMTI 5098 contains 10 registers by which the HOST can
communicate with the controller. The register orgsnization
described in this document relate to an ‘AT compatible
Winchester/Floppy  Controller  application. Howevers these
registers are general purpose READ/MRITE registers and except for
some hardware specific bitsy can be defined to swit other
applications. Decoding for an optional FLOFFY SELECT/CONTROL
REGISTER and a FDC 745 FLOFFY DISK CONTROLLER is also avasilsble.

3,2 HOST REGISTER ASSIGNMENT

/0 ADDRESS

FRIMARY {SECONDARY) READ WRITE
1F0(170) DATA REGISTER DATA REGISTER
1F1¢171) ERROR REGISTER FRECOMFENSATION REGISTER

1F2(172) SECTOR COUNT REGISTER SECTOR COUNTR REGISTER
1F3¢173) SECTOR NUMEER REGISTER  SECTOR NUMBER REGISTER
1F4(174) CYLINDER REGISTER (LSE) CYLINDER REGISTER (LSE)
1F5(173) CYLINDER REGISTER (MSE) CYLINDER REGSITER (MSE)

1F46(176) SDH REGISTER SDH REGISTER
1F7(177) STATUS REGISTER COMMAND REGISTER
-3F2(372) FLOFFY SELECT/CONTROL
JF4(274) FDC MAIN STATUS

3F5(373) FDC DATA FDC DATA
3F&(375) SECOMDARY STATUS CONTROL REGISTER
3F7(377) HEAD/SELECT STATUS FLOPFY RATE SELECT

TABLE 1 HOST REGISTER ASSIGNHENT
3.3 HOST READ REGISTER DESCRIFTION
3.3,1 DATA REGISTER 1F0(170)

This register transfers controller datz between the 5092 and
the HOST. In WORD MODE» 14 bits of dats are transfered requiring
"10_CS_14 to be assserted and possibly de-asserting ID_CH_RDY. In
EYTE MODEy 8 bits of dsta sre transfered leaving "I0_CS_1&6 de-
asserted and IO_CH_RDY asserted.

REV C:
The 5098C allows greater flexebility in controlling

~I0_CS_1é and I0O_CH_RDY. See Microprocessor Write Register FC
Description 3.8.12 for programming these signals.
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3.3.2 ERROR REGISTER 1F1(171)

This register contains the ERROR STATUS of the lasi command
executed by the controller. It can only be accessed while the
controller is im the NOT EUSY state. This register is not
asffected by RESET. The bit definitions are:

gIT 7 - BAD ELOCK FOUND. This ingdicates that the specified
track has previously been formatted
with the BAD TRACK flag set in the
ID field. It is not possible to
asccess data on this track and the
command will be terminated.

BEIT 6 - ECC ERROR. This indicates that & NON-ZERD
syndrome was detected in 3
specified dats field. If the data
error was corrected by ECCy BIT 2
of the 5TATUS REGISTER will a3lso be
SET and the command will continue
if more sectors are specified. If
the dats error was NOT corrected by
ECCy BIT O of the STATUS REGISTER
will be SET and the command
terminated,

BIT

(3]
!

NOT USED. Set to zero.

BIT

£
I

ID NOT FOUND. This indicates that the controller
was able to locate the correct
cylinder and head rnumbers but was
uriable to locate the correct sector
numbers  An ID CRC error can also
generste this error condition.

BIT

w
t

MOT USED. Set to zero.

BIT

ra
|

ABDRTED COMMAND. The current command issuved by the
HOST has been aborted due to an
undefined COMMAND OFCODE,» or 3
WRITE FAULT/NOT READY condition
exist on the selected drive.

BIT 1

NO CYLINDER ZERO. This indicates that during 3
RECALIERATION command or if retries
are enabled no CYLINDER 000 was
detected., This error occurs after
the controller issues 2048 step
pulses towards cylinder 000 and the
selected drive does not respond
with the TRACK 000 signal.,
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EIT 0 - NO DATA MARK FOUND. This indicates that the controller
was able to locate the sector but
was unable to locate the datas mark
associated with it.,

3.3.3 SECTOR COUNT REGISTER 1F2(172)

This register contzins the rusmber of sectors to be processed
angd 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 3 RESET.

3.3.4 SECTOR NUMBER REGISTER 1F3(173)

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
existy this register contains the sector number in error., It is
set to 1 after a RESET.

3.3.5 CYLINDER (LSB) REGISTER 1F4(174)

This register contsins the least significant byte of the
current cylinder number. It can only be accessed while the
controller is im the NOT EUSY state. If an error congition
existy this register contains the least significant byte of the
cylinder nwumber in error. This register is set to ¢ after 3
RESET.,

3.3.6 CYLINDER (MSB) REGISTER 1F5(173) -

This register contains the most significant byie of the
current - cylinder number. It can only be accessed while the
controller is im  the NOT BUSY state. If an error condition
existy this register contsins the most significant byte of the
cylinder nuomber in error. This register is set to 0 after 3
RESET.

3.3.7 SDH REGISTER 1F6(176)

This register contsins the controller ERROR CODE/SECTOR SIZE
parzmeters zlong with the current DRIVE/HEAD select. It can only
be accessed while the controller is in the NOT BUSY states, This
register is set to 0 after s RESET. The bit definitions are!

BIT 7 - ERROR CODE, This bit indicates the error code
selected., If this bit is set to
"1y the dataz field will be
sppended with an ECC field, If set
to '0's the data field will be
appended with a CRC field.
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BITS &» 5 - SECTOR SIZE. These bits indicate the sector size
selected, Their definitions are:

BIT 63
0 0 - 256 BYTE SECTOR
0 1 - 512 BYTE SECTOR
1 0 - 1024 EYTE SECTOR
11 - 128 EYTE SECTOR
BIT 4 - DRIVE SELECT. This bit reflects the selected

dgrives If this bit is set to '0'»
drive 0 1is selected. If set to
1Yy drive 1 is selected.

£ITS 3-0 - HEAD SELECT. These bits indicate the selected
head,

3,3.8 STATUS REGISTER 1F7(177)

This register contains the CONTROLLER/DRIVE STATUS. Reading
this register de-asserts the INTRQ signal, The bit definitions
are:

BIT 7 - EUSY. This bit indicates the state of the
controller. If SETy the controller
iz busy executing the specified
command anmd is NOT in 3 DATA
TRANSFER state. While sets the
STATUS REGISTER is gated on the BUS
during any READ to the  HOST
READ/WRITE REGISTERS. Any HRITE to
the HOST READ/WRITE REGISTERS while
this bit is set will be ignored.
If CLEARED, the controller 1is
either im =2 NOT EBUSY or & DATA
TRANSFER state., The DRR bit will
te OFET if the controller is in the
DaATA TRANSFER state.

BIT & - READY. This bit is an inverted copy of the
"READY siansl of the selected
drive.

EIT 5 - WRITE FAULT. This bit is an inverted copy of the
“WRITE FAULT signsl of the selected
grive.

EIT 4 - SEEK COMFLETE. This bit is an inverted copy of the

“SEEK COMPLETE signal of the sel-
ected drive,
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BIT 3 - DATA REQUEST. This bit indicates that the

controller is in a DATA TRANSFER
mode., MWhile this bit is SET» tre
BUSY bit will be CLEARED and tre
controller will wait for data to pe
transferred to or from the HOST.

BIT 2 - CORRECTED. This bit indicates if a3 DATA ERRCFR
was corrected., If SET» an ECC
error occurred but was corrected.
A corrected ECC error will NOT
terminate 3 multiple sector
transfer. If CRC is selected, this

bit has no meaning and is set to
‘0,

BIT 1

INDEX. v This bit is an inverted copy of the
. "INDEX signal of the selected
drive.

BIT 0 - ERROR. This bit indicates if an

UNRECOVERABLE ERROR has occurred.
If SET» an error condition exist
and the STATUS REGISTER must be
read to determine the error type.

3.3.9 FDC 765 MAIN STATUS REGISTER (DPTIONAL)

Reading this register selects the FDC 765 MAIN STATUS
register (if available). For more information: consult the FDC
765 data sheet. -

3.3.10 FDC 745 DATA REGISTER (OPTIONAL)

Reading this register selects the FDC 745 DATA register (if
available). For more informatiors consult the FDC 765 dsts
sheet.

3.3.11 SECONDARY STATUS REGISTER 3F4(374)

This register contains the CONTROLLER/DRIVE STATUS. It is

identical to the STATUS REGISTER st address 1F7(177) except thst

reading this STATUS REGISTER has nio affect on the INTRG signal.
See section 3.3.8 for bit definitions.
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3.3.12 HEAD/SELECT STATUS REGISTER 3F7(377)

This register contains the HEAD/DRIVE SELECT STATUS. The
bit definitions are:

BIT 7 - "DISKETTE CHANGE. This bit indicates the state of the
floppy °“DCHG signal, If SET» no
diskettes door open or drive NOT
READY condition exist.

EIT & - WRITE GATE. This bit indicates the state of the
winchester "WRITE GATE signal.

BIT 5 - "HEAD SELECT 23/RMWC. This bit indicstes the state of
HEAD SELECT 23/RWC.

8IT 4 - "HEAD SELECT 2. This bit indicstes the state of
HEAD SELECT 2.

BIT 2 - "HEAD SELECT 1. This bit indicates the state of
HEAD SELECT 1.

BEIT 2 - "HEAD SELECT 0O. This bit indicates the state of
HEAD SELECT 0.

BIT 1 - "DRIVE SELECT 1. This bit indicates the state of
DRIVE SELECT i, If set to '0's
DRIVE 1 is selected, If set to
‘1'y DRIVE 1 is de-selected.

gIT ¢ - "DRIVE SELECT 0. This bit" indicstes the state of
o DRIVE SELECT 0. If.set to '0'»
DRIVE 0 is selected, If set to

*1'y DRIVE 0 is de-selected.

3.4 HOST WRITE REGISTER DESCRIPTION
3.4.1 DATA REGISTER 1F0(170)

This register transfers controller data between the HOST and
the 5098, In WORD MODEs 16 bits of dats are transfered requiring
~10_C5_16 to be ssserted and possibly de-asseriing I0_CH_RDY. In
EYTE MODE: B8 bitz of dats are transfered leaving 7I0_CS_16 de-
asserted snd IO_CH_RDY asserted.

3.4.2 WRITE PRECOMPENSATION/RWC REGISTER 1F1(171)

This register determines the cylinder at which WRITE
FRECOMFENSATION will be applied., The value written is 1/4. the
actual grecompensation cylinder. A value of 255 will result in
no write precompensstion/reduce write current, This register
should be written prior to the COMMAND REGISTER being written
with 3 WRITE/FORMAT command. It is set to 32 (128) after 3
RESET.
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3.4,3 SECTOR COUNT REGISTER 1F2(172)

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 beimg writter. This
register is set to 1 after a RESET.

3.4.4 SECTOR NUMBER REGISTER 1F3(173)

This register specifies the starting sector number, It
should be written prior to the COMMAND REGISTER teing written.
This register is set to 1 after 3 RESET.

3.4,5 CYLINDER (LSB) REGISTER 1F4(174)

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 0 after
a RESET,

3.4.6 CYLINDER (MSE) REGISTER 1F5(173)

This register specifies the most significant byte of the
starting cylinder number. It should be written prior to the
COMMAND REGISTER being writtien. This register is set to O after
s RESET,

3.4.7 SDH REGISTER 1Fé(176)

This register specifies the controller ERROR CODE/SECTOR
SIZE parameiers slong with the DRIVE/HEAD select. This register
should be written prior to the COMMAND REGISTER being written,
This register is set to 0 after a RESET. The bit definitions
are.

BEIT 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 CLEAREDs the
data field will be appended with 3
CRC field.

BITS 46+ 5 - SECTOR SIZE. These bits specify the sector size
to be selected. The sector size

definitions sres

EIT

5

0 254 BYTE SECTOR
1 - G512 EYTE SECTOR
0 024 EYTE SECTOR
1 128 E

6
0
0
1
1 :YTE SECTOR

!
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EIT 4 - DRIVE SELECT. This bit selects the drive. If
this bit is set to 'O’y drive 0 is
selected. If set to '1'y drive 1
is selected.

£ITS 2-0 - HEAD SELECT. These bits select the head.
3.4.8 COMMAND REGISTER 1F7(177)

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 TCOMMAND signal.

3.4,9 FLOPPY SELECT/CONTROL REGISTER 3F2(372)r OPTIONAL

Writing this register selects the floppy select/control
register (if available). This register is externsl to the ONTI
5098 and is selected by the "FDD_REG signsl.

3.4,10 FDC 765 DATA REGISTER 3FS(375)» OPTIONAL

Writing this register selects the FDC 765 DATA register (if
available), For more information» consult the FDC 765 data
Sheet.

3.4.11 HOST CONTROL REGISTER 3F6(376)

This register allows the HOST to reset the 5098 snd
enable/disable the INTRQ signal. The bit definitions are:

EIT 2 - RESET. ) Writing 3 'l' to this bit places

: the 5098 in the BUSY state and
resets 2ll internal registers to
their reset value. A& '0' must pe
written to this bit for normal
operation.

BIT 1 - "INTRR ENAELE. Writing 3 '0' to this bit enables
the 5098 INTRR signal. HWriting =
‘0 to this bit disables (tri-
states) the INTRG signal, Fending
interrupts are not affected by
tri-stating this signal.

REV C:
This register hass been expanded to include 3 DHA

enzshle/disable function for HOST systems using the 5098C DHMA
MODE. The bit definition is?
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BIT 4 - DMA ENAELE.

If the 5098C is configured in the
DMA mode and BIT(2) of MICRO-
COMPUTER MWRITE REGISTER FE is set
to '1'y writing 3 '1' to this bit
will enable the DRER signal.
Writing a8 '0' +{o this bit will
disable (iri-state) the DREG
signal, If the 5098C is not
configured in the DMA mode or
BIT(2) of MICRCOMFUTER WRITE REG-
ISTER is '0Q' then this bit has no
meaning.

3.4.12 FLOPPY DATA RATE SELECT REGISTER 3F7(377)» OPTIONAL

This 2 pit register (BEITS 1s 0)s select the FLOFFY DATA

SEFERATOR DATA RATE,

respectively.

These bits are output on RATE_1 angd RATE_O
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3.5 CONTROLLER READ/NRITE REGISTERS

The OMTI 5098 contains 8 registers by which the microcomputer
can communicate with the HOST and 4 WRITE ONLY registers which
control the intermal/externsl special functions.

REV C:

The 5098C contains an additional 4 WRITE ONLY registers
which configure the added features.

3.6 MICROCOMPUTER REGISTER ASSIGNMENT

ADDRESS READ WRITE
FoO INTRQ STATUS REGISTER HEAD SELECT REGISTER
F1 FRECOMFENSATION REGISTER ERROR REGISTER
F2 SECTOR COUNT REGISTER SECTOR COUNT REGISTER
F3 SECTOR NUMEER REGISTER SECTOR NUMEER REGISTER
Fa CYLINDER REGISTER (LSB)  CYLINDER REGISTER (LSE)
FS CYLINDER REGISTER (MSE)  CYLINDER REGISTER (MSE)
Fé SDH REGISTER SDH REGISTEK
F7 COMMAND REGISTER STATUS REGISTER
F8 ' INTERNAL CONTROL REGISTER
F9 DRIVE CONTROL REGISTER
FA BUSY CONTROL REGISTER
FE 5098 IDENTIFIER REGISTER
REV C ONLY
FC ' ADDITIONAL CONTROL REGISTER
FD ADDITIONAL CONTROL REGISTER
FE ADDITIONAL CONTROL REGISTER
FF c ADDITIDNAL CONTROL REGISTER

TABLE 2 MICROCOMPUTER REGISTER ASSIGNMENT
3,7 MICROCOMPUTER READ REGISTER DESCRIPTIDN
3.,7.1 INTRQ STATUS REGISTER FO
This one bit register (BIT O ONLY) contains the status of
the INTRG bit., If this bit is SET» INTRQ 1is asserted. If
CLEARED; INTRQ is de-asserted.
REV C:

This register has been expanded to include drive and command
interfsce status. The bit definitions are!
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BIT 7-5 CONFIGURATION, These three inputs come from the
HOST ADDRESS BUS EITS(7:6+5). They
can only be wsed as configuration
jumpers when the 5098C is in the
"CS_SEL = MODE. BIT(7) is an
inverted copy of the A_{7) input,
while BIT(S) is an inverted copy of
the A_(S) input,

EIT 4 - FASS DIAGNOSTIES. If the 5098C is in the MASTER MODE,
this bit is an inverted copy of the
“DS_1 input. It is generally used
to determine is a SLAVE drive has
passed the diagnostic command.

EIT 3 - SLAVE PRESENT. If the 5098C is in the MASTER MODE»
this bit is an inverted copy of the
"COMMAND input., It is generally
used to determine if 3 SLAVE drive
is present during 3 diagnostic
command.

BEIT 2 — COMMAND. This bit is an inverted copy of the
~“COMMAND output signal.  When this
status bit is set to '1'y & write
to HOST WRITE REGISTER 1F7(177) has
occurred., This bit is set to 'O
by writing the IHTERNAL CONTROL

- REGISTER bit 2 with a '1' or 3
RESET,

BEIT 1 - "READY. This bit is an inverted copy of the
external "READY input signal, Hhen
this status bit is set to 'i'y the
selected drive is ready. HWhen set
to '0' the selected drive is NOT
ready.

3.7.2 WRITE PRECOMPENSATION REGISTER F1

This register contains the cylinder at which HWRITE
FRECOMPENSATION will be applied. The wvaslue read must be
multiplied by 4. A vslue of 255 will result in no write
precompensation/reduce write current, It is read by the
controller processor only after 2z command has been written into
the COMMAND REGISTER (HOST).

3.7.3 SECTOR COUNT REGISTER F2
This register contains the number of sectors to pe

processed., It is read by the controller processor only after 3
command has been written into the COMMAND REGISTER (HOST).
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3.7.4 SECTOR NUMBER REGISTER F3

This register contains the starting sector number to be
processed. It is read by the controller processor only after 3
command has been written into the COMMAND REGISTER (HOST).

3.7.5 CYLINDER (LSB) REGISTER F4

This register contains the starting (least significant byte)
cylinder rnumber to be processed. It is read by the controller
processor only after 3 command has been written into the COMMAND
REGISTER (HOST).

3.7.6 CYLINDER (MSB) REGISTER F3

This register contains the starting (most significant byte)
cylinder number to be processed. It is read by the controller
processor only after a3 command has been written into the COMMAND
REGISTER (HOST)Y.

3.7.7 SDH REGISTER Fé

This register contains the controller ERROR CODE/SECTOR SIZE
parameters along with 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 bit definitions are:

EIT 7 - ERROR CODE. This bit specifies the error code
to be used. If this bit is set to
1y the datas field will be
appended with an ECC field If set
to '0'sy the dats field will be
appended with a CRC field.

BITS &y 5 - SECTOR SIZE. These bits specify the sector size
to be wused. The sector size
definitions are!

BIT 65
0 0 - 256 BYTE SECTOR
0 1 - 517 BYTE SECTOR
1 0 - 1024 EYTE SECTOR
11 - 128 BYTE SECTOR
BIT 4 - DRIVE SELECT. This bit specifies the drive to be

selected. If this bit is set to
'0'y drive 0 is selected. If set
to '1'y drive 1 is selected,

BITS 3-0 - HEAD SELECT. These bits specify the head to be
selected.
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3.7.8 COMMAND REGISTER F7

This register contains the command to be executed by the
controller. It is read only after the "COMMAND signal has been
asserted. :

3.8 MICROCOMPUTER WRITE REGISTER DESCRIPTION
3.8.1 HEAD SELECT REGISTER FO

This registers upper nibble (EITS 75655+4) is written with
the current head select (BEIT 7 - HEAD 243y EIT 4 - HEAD 270}
during head changes on multiple sector reads or writes. EIT 0 of
this register enables or disables the 35098 idenmtifier resister.
If 32 '1' is written to this bitr the identifier register will be
asccessed at HOST READ ADDRESS 3F1(371). If a '0' is writtens the
register is disabled.

3.8.2 ERROR REGISTER F1

This register is written with ERROR STATUS of the 1last
command executed.

REV £ The 5098C will clear this register to '0' when the HOST
writes to REGISTER 1F7(177}, The bit definitions are:

BIT 7 - EAD ELOCK FOUND. This indicates that the specified
’ track has previously been formatted
with the BEAD TRACK flag set in the
ID fields It is not possible to
access data on this track and the
.command will be terminsted.

BIT & - -ECC ERROR, This indicates that 3 HNON-ZERD
syndrome was  detected in 3
specified data field, If the data
error w3s corrected by ECCy EIT 2
of the STATUS REGISTER will also be
SET and the commsnd will continue
if more sectors are specified. If
the data error was NOT corrected by
ECCr EIT O of the STATUS REGISTER
will be SET and the command

terminated.
BIT 5 - NOT USED. Set to zero.
BIT 4 - ID NOT FOUND. This indicates that the controller

uwss able to locate +the correct
eylinder and head numbers but was
unable to locate the correct sector
number . Are ID CRC error can 3lso
generate this error condition.
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BIT 3

|

NOT USED. Set to =zero.

BIT

rJ
[}

AEORTED COMMAND. The current command issued by the
HOST has been sborted due to an
vndefined COMMAND OFCODE» or a2
WRITE FAULT/NOT READY condition
exist on the selected drive.

EIT

—
|

NO CYLINDER ZERO. This indicates that during 3
RECALIERATION command or if retries
are ensbled no CYLINDER 000 was
detected. This error occurs after
the controller issues 2048 step
pulses towards cylinder 000 and the
selected drive does not respond
with the TRACK 000 signal.

BIT

<
i

NO DATA MARK FOUND. This indicates that the controller
w3s able to locate the sector but
w3s unahle to locate the data mark
associated with it.

3.8.3 SECTOR COUNT REGISTER F2

This register is written with the number of sectors
processed. It is read by the host only after 3 command has been
executed by the controller.

3.8.4 SECTOR NUMBER REGISTER F3

This register is written with the sector number that has én
error -by the controller. It is read by the host only after 3
commsnd has been executed by the controller.

3.8.5 CYLINDER (LSB) REGISTER F4

This register is written with the cylinder LSE rumber that
hss an error by the controller., It is read by the host only sfter
s command has been executed by the controller.

3.8.6 CYLINDER (MSB) REGISTER F3

This register is written with the cylinder MSE ruomber  that
has an error by the controller. It is read by the host only after
a3 command has been executed by the controller.

3.8.7 SDH REGISTER Fé
This register is written with the size/drive/head nsmber
that has an error by the conmtroller. It is read by the host only

after 3 command has been executed by the controller. The bpit
gefinitions are!
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BIT 7 - ERROR CODE.

BITS 4y 5 - SECTOR SIZE.

BIT 4 - DRIVE SELECT.

BEITS 3-0 - HEAD SELECT.

3.8.8 STATUS REGISTER F7

This bit indicates the error code
selected. If +this bit is set to
‘1*y  the data field will be
appended with an ECC field, If set
to '0'y the data field will be
appended with a CRC field.

These bits indicate the sector size
selected., Their definitions are!

EIT

'

EYTE SECTOR
EYTE SECTOR
BEYTE SECTOR
BEYTE SECTOR

]

&5

00 296
01 - 512
10~ 1024
11 128

This bit reflects the selected
drive, If this bit is set to '0's
drive 0 1is selected. If set to
'1'y drive 1 is selected.

These bits indicate the selected
head.

This register is written with the status by the controller.
It is resd by the host only after 3 command has been executed by
the controller. The bit definitions arel

BIT 2 - CORRECTABLE.

BIT 0 - ERROR.

Writing & '1' to this bit sets BIT
2 of HOST READ REGISTER 1F7(177).
It is set to indicate that ECC was
applied to 3 data field, Writing &
'0' to this bit will clear BIT 2 of
HOST WRITE REGISTER 1F7(177).

REV C! The S098C will clear this
bit to '0' when the HOST writes to
REGISTER 1F7(177).,

Writing 3 'i' to this bit sets EIT
0 of HOST READ REGISTER 1F7(177).
It is set to indicate that an error
has occurred. Writing 3 '0' to
this bit will clear BIT 2 of HOST
WRITE REGISTER 1F7¢(177).

REY C! The 5078C will clear this
bit to '0' when the HOST writes to
REGISTER 1F7(177),
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3.8.9 INTERNAL CONTROL REGISTER F8

This register is written by the controller and is wsed to
control of the internal operations of the 5098. This register is
set to 0 asfter 3 RESET., The bit definitions are:

BIT 7 - DMA_BUSY. . This bit controls if DMA_INTRQ will
cause EUSY status, Writing 2 '1"
to this bit will enable DMA_INTRQ
to cause the 5098 EUSY status,
Writimg a '0' will disable the

DMA_INTRQ sigrial. Dissbling
DHA_INTRR will not affect the BEUSY
state.

BIT 6 - SELECT. This bit controls the “DS_0 or

"pS_1  output enable. If the
DIS_SELECT (BIT 5) is not sety this
bit has no meaning. Writirg 3 '1"’
to this bit will enable the drive
select signals, MWriting 2 '0' will
disable them.

BIT 5 - DIS_SELECT. This bit enables or disables the
drive select function. Writing s
'1' to this bit will enable the
drive select function. This causes
the drive to be selected only
during STATUS reads or the SELECT
- bit is set, MHriting 3 '0' to this
bit disables the- drive select
function 1leaving the drive select
signals active at 3ll times.

EIT 4 - DIS_MS5E. This bit ensbles or dissbles the
, most significant bit (MSE) of HOST
REGISTER  3F7(377) during reads.
Writing 8 '1' to this bit disables
(tri-states) BIT 7 of HOST REGISTER
3F7(3773. Writing a3 '0' enables
{drives) it.

BIT 3 - DIS_WORD. This bit enadles or disables word
(14 bit) dats transfers. Hriting 3
'1' to this bit enables word datis
transfers during read or writes to
HOST REGISTER 1F0(170)., MWhile 1in
WORD MODEs the ~I0_CS_16 and
I0O_CH_RDY signal are ensbled.
Writing a3 '0' causes byte (8 bit)
data transfers during read or
writes to HOST REGISTER 1F0(170),
In this caser the "I0_CS_16 and
I0_CH_RDY signsls are disabled.
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REV C: This bit has no effect on
the "I0_CS_16 or ID_CH_RDY signals.
See MICROCOMFUTER WRITE REGISTER FC
for the control of these signals.

EIT 2 - COMMAND This bit is wsed to reset the
"COMMAND signal. Writing 3 '1' to
this bit deasserts the T“COMMAND
signal, Writing 3 '0' leaves the
“COMMAND signal in its current
state.

BIT 1 - EUSY This bit 1is used to set or reset
the 35098 BUSY STATUS. MWriting a3
'1' to this bit will set the EBUSY
STATUS., Writing 3 '0' will clear
it,

EIT 0 - INTERRUFT This bit is used to set or reset
the INTRDR signal, MHriting a3 '1' to
this bit will set the INTRQ siagnsl.
Writing 3 '0' will clear it.

REV C! HNriting a 0 to this bit has
no effect on the INTRQ signal.

3.8.10 DRIVE STATUS CONTROL REGISTER F9

This register is written by the controller and is used to
control both the 5098 and the drive status, The bit definitions
are: -

BIT 7 - FOLARITY. This bit specifies the polarity
- the DHA_INTRQ input, Writing a '
to this bit csuses {if enabled) the
5098 EBUSY STATUS to be set when
DMA_INTRG is 3 '1', Writing 3 '0’
causes BUSY STATUS when DHA_INTRD
is 3 '0',

£
¥
'

~
v
4
-
e,

EITS & - DIS_EUSY. This bit enables or disables the
5098 EUSY STATUS on HOST writes to
REGISTER 1F7(177)., Writing 8 ‘1
to this bit disables BUSY., HWriting
s '0' enables BUSY,
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BIT 5 - NOT_RDY_1.

BIT 4 - WF_1.

BIT 3 - SC_1.

BEIT Z - NOT_RDY_O.

This bit a3llows the controller to
override the "READY signal for
drive select 1. Writing 3 '1' to
this bit will cause the 5098 to
indicate DRIVE NOT READY status for
drive selert 1 regardless of the
"READY signal. Writing a '0' will
sllow the "READY signal to indicate
DRIVE NDT READY STATUS.,

REV C: The 5098C will clear this
bit to '0' when the HOST writes to
REGISTER 1F7(177) if EBIT 4 of HOST
WRITE REGISTER 1F&(175) is a '1',

This bit specifies the WRITE_FAULT
status for drive select 1. MWriting
2 '1' to this bit will cause the
5098 to indicate MWRITE  FAULT
status, HWriting 2 '0' will signsl
no WRITE FAULT,

REY C€! The 5098C will clear this
bit to '0' when the HOST writes to
REGISTER 1F7(177) if EBIT 4 of HOST
WRITE REGISTER 1F&(1748) is a3 '1',

This bit specifies the  SEEK
COMFLETE statuws for drive select 1.
Writing s '1' to this bit will
cause the 5098 to indicate SEEK
COMFLETE status, Writing a '0'
will indicate NO SEEK COMFLETE
status,

REV C: The 5098C will set this bit
to 'i' when the HOST writes to
REGISTER 1F7(177) if EIT 4 of HO57
WRITE REGISTER 1F4(174) is & '1’',

This bit 3llows the controller to
override  the TREADY signsl for
drive select 0. Writing 3 '1' +to
this bit will csuwse the 35098 to
indicate DRIVE NOT READY ststus for
drive select 0 regardless of the
"READY signal. Writing 3 '0' will
allow the "READY signsl to indicate
DRIVE NOT READY STATUS.

REY C: The S098C will clear this
bit to '0' when the HOST writes to
REGISTER 1F7(177) if EIT 4 of HOST
WRITE REGISTER 1F&(174) is 3 '0',
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BIT 1 - WF_O, This bit specifies the WRITE_FAULT
status for drive select 0., Writing
a '1' to this bit will cause the
5098 to indicate WRITE  FAULT
status, Writing a3 '0’' will signal
no WRITE FAULT.

REV C:! The 5098C will clesr this
bit to '0' when the HOST writes to
REGISTER 1F7(177) if BIT 4 of HOST
WRITE REGISTER 1F&(176) is a2 '0'.

BEIT 0 - 5C_0. This bit specifies the  SEEK
CONMFLETE status for drive select 0.
Writing & 'i1' to this bit will
cause the 5098 to indicate SEEK
COMPLETE status. Writing a3 '0'
will indicate NO SEEK COMFLETE
status,

REV C: The S5098C will set this bit
to '1' when the HOST writes to
REGISTER 1F7(177) if EIT 4 of HOST
WRITE REGISTER 1F6(176) is a '0'.

3.8.11 BUSY COMMAND COMPARATOR REGISTER FA

This register is written by the controller and is used to
zllow for two commands that will nol cause the 5098 to indicate
BUSY. status, It is orgsnized into two nibbles, Bits 7+623:4
represent the first commandr bits 3+2:1+0 represent the second.
These nibbles correspond to. bits 7:4:5:4 of HOST REGISTER
1F7(177)., This register must be initialize prior to writing 3
command -to the 5078,

3.8.12 5098 IDENTIFIER REGISTER FEB

This reagister is written by the controller and is used to
specify the controller type, It is sccessed by the HOST (if
enableds see section 3.8.1) by reading HOST REGISTER 3F1(3713.

3.8.13 ADDITIONAL CONTROL REGISTER FC (REV C ONLY)

This register sllows extended control over the drive READY
status and output signals IO_CH_RDY and "I0_C5_15, It 3also
controls DMA transfers between the CONTROLLER DMA and the S098C.
It is set to '0' st POWER-ON RESET or writing BIT(Z) of HOST
WRITE REGISTER 3F6(374) with 2 '1's The bit definitions are:
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gIT 7 - ENAELE DATA.

BIT 6 - DIRECTION.

BIT 5 - INTRR ENAELE.

BITS 4-3 SYS CLOCKS.

OMTI 5098 AT COMPATIELE

This bit» in conjunction with
BIT(0) of  MICRDCOMPUTER  WRITE
REGISTER FD» enables data transfers
between the 5098C and the
CONTROLLER DMA. Writing a3 '1' to
this bit will enable the 3098C to
issue DHMA requests to the
CONTROLLER DMA. Wher: the internal
FIFD has 1 byte or word, the DR@
bit will be set in the HOST STATUS
REGISTER. At  the end of the
transfer countr this bit will
automaticly be reset. Writing 3
'1' to this bit if BIT(0) of MICRO-
COMFUTER WRITE REGISTER FD is not
sets improper operation will occur.

This bit determines the direction
of data transfers between the
CONTROLLER DMA amd the  S098C.
Writing & '1' to this bit will
transfer data from the CONTROLLER
DMA RAM to the S098C FIFO. MHriting
3 '0' to this bit will transfer
datz from the S5098C FIFD +to the
CONTROLLER DMA RAM.

This bit determines the tri-state
function of the INTRG signsl.
Writing 3 '1' to this bhit will
cause the INTRB siagnal to be active
only during command execution., The
INTRR signal will tri-state after
the ast STATUS READ of the
command. An internal 200 micro-amp
cull-down keeps the INTRQ signsal
from flosting (if enabled) while in
tri-state, If BIT(1) of HOST WRITE
REGISTER 23F&(376) 1is =et to '1'»
the INTRQ signal will be disabled
irregardless of the state of this
bit. Writing 3 '0’ to this bit will
cause the INTRR signal to operate
in the normsl mode determined by
EIT(1) of HOST WRITE  REGISTER
3F6(376),

These bits define the rumber of
system clocks wsed +to hold
ID_CH_RDY de-asserted after the
sssertion of "ID_CS_16. They are
set to zero clocks (00) on RESET.
The clocks are defined as:
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BIT 2 - READY STATUS

BIT 1 - DISAELE I/0 READY.

BEIT ¢ - DISABLE "I0O_CS_1é.

BIT 43
0 0 - zero clocks (disabled)
0 1 - two clocks
1 0 - three clocks
1 1 - four clocks

This bit selects the origin of the
drive ready status., It is set to
*0' on RESET. Writing 3 '0' to
this bit will cause the 3098 to
operate in the REV E mode. MWriting
3 '1' to this bit selects ready
status from the internal register
F? bit 5 (drive 1) or bit 2 (drive
0}, In this caser writing 3 '1' to
bit 2 of internal register F9 will
cause drive 0 to signal NOT READY
status irrespective of the T“READY
input signal. MWriting a3 '0' to bit
2 of intermnsl register F9 will
cause drive 0 to signal  READY
status irrespective of the “READY
signial.

This bit enables or disables the
de-assertion of the  I0_CH_RDY
signal. Writing 3 '0' to this bit
will ensble the IO_CH_RDY 1logic.
Writing a '1' to this bit will
disable the ID_CH_RDY 1logic. In
this casey the 5098C will not de-
assert IO_CH_RDY even if data is
NOT svailable. Use cauvtion when
disabling IO_CH_RDY.

This bit ensbles or disables the
sssertion of the "I0_CS_16 signal.
Writing s '0' to this bit will
enable the ID_CS_146 logic, Hriting
5 'i' to this bit will disable the
I0_C5_14 logice. In this caser the
5098C will rnot de-assert I0_CS_1¢6
aven 1f 16 bit data transfers are
required, Use caution when
disabling I0_CS_1é.
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3.8.14 ADDITIONAL CONTROL REGISTER FD (REV C ONLY)

This register programs the NORMAL/DMA REQ-ACK MHODE, ECC
MODEs and the AUTOMATIC MODE of the 5098C. It is set to '0’ &t
FOWER-ON RESET or writing BIT 2 of HOST WRITE REGISTER 3F6(376)
with 3 't's, The bit definitions are!

BEIT 7 - WAIT MODE.

BIT 6 - "COMMAND = DMA_INTRG.

BIT S - ENAELE ECC TRANSFER.

Writing a3 '1' to this bit wiil
cause the 5098C to wait for the
HOST to read the STATUS REGISTER
1F7(177) before starting another
gata rphase. Writing & '0' to this
bit causes the 3098C to NOT wait
for a STATUS READ. In this caser
the MICROCOMFUTER should wsit for
the read.

Writing & '1' to this bit will
cause the 5098C to place the
DHA_INTRQ signal at the “COMMAND
signal. In this caser the
DMA_INTRE signal will be TRI-
STATED. MWriting 3 '0' to this bit
will leave the "COMMAND signal and
the DMA_INTRG signal 3t  their
normal pins.

-Writing 8 '1' to this bit will

cause the 509BC to ensble ECC
transfer. In this wmodes 8 bit
transfers are selecteds At the end

' of the transfersy this bit will be

BEITS 4-3 ECC TRAMSFER COUNT.

BEIT 2 - AUTO BUSY/INTRQ.
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cleared to '0’',

These bits define the number ¢
ECC bytes to transfer. The count
are defined as:

f
-
>

BIT 4 3
¢ 0 - two bytes (CRD)
0 1 - four bytes
1 0 - six bytes
1 1 - eight bytes

Writing 3 '1' to this bit will
cause the 5098C to automaticly set
INTRG and clear BUSY when data is
ready to be transfered to or from
the HOST, Writing 3 '0' to this
bit will leave this function to the
MICROCOMPUTER.

I
r



BIT 1 - LEVEL DMA_REQ.

BEIT 0 - DMA REQ/ACK.

This bit in conjunction with BIT O
programs the DMA_REG MODE. Writing
a2 '1l' to this bit will cause the
5098C to assert DMA_REQG as long as
the FIFD has data (WRITE) or is
empty (READ). Writing 23 '0' to
this bit causes DMA_RER signsl to
be asserted and de-asserted for
each byte transfered.

This bit in conjunction with BIT 1
programs the DMA REQ/ACK  MODE.
Writing 3 ‘'1' to this bit will
cause the 5098C issue regquests to
the DMA CONTROLLER. In this case»
the FIFD is used., Writing a3 '0' to
this bit causes the 3098 to wuse
the "OUTCLK/"INEMA signals to
transfer data between the 5098C and
the DMA CONTROLLER, BIT 1 has ro
meaning if this bit is '0'.

3.8.15 ADDITIONAL CONTROL REGISTER FE (REV C ONLY)

This register programs the MASTER/SLAVE, DHA MODE. It is
set to ‘0' st FOMER-ON RESET or writing BIT 2 of HOST WRITE

REGISTER 3F6(376) with & '1',

BIT 7 - I0_CS_16/I0_CH_RDY.

e

BIT é - ENAELE FULL-DOWN,

BIT 5 - SLAVE.
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The bit definitions are:

Writing 3 '1' +to this bit will
cause the 5098C to vse EITS(1.:0) of
HICROCOMPUTER WRITE REGISTER FC to
enable/disable the ID_CS_16 and
ID_CH_RDY signsls. Writing & '0'
to this bit causes these signsls to
be  programmed by EBIT 3 of
MICROCOMFUTER WRITE REGISTER F8.

Writing 3 '1' to this bit will
cause the 3S098C to enable a3 200
microsmg pull-down on the INTRE
signal, MWriting a '0' to this bit
will disable the pull-down.

Writing a '1' +to this bit will
cause the S098C to be &2 SLAVE
CONTROLLER. A SLAVE is only
selected when EIT 4 of HOST HRITE
REGISTER  1F4(174) is 3 1,
Writing 3 '0' to this bit causes
the 5098C to be 3 MASTER. A MASTER
is only selected when EIT 4 of HOST
WRITE REGISTER 1F&6(174) is 3 '0',

@
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BEIT 4 - MASTER/SLAVE MODE.

8IT 3 - DRIVE RD/DRER.

BIT 2 - ENAELE HOST DRIVE
RD/DREQ.

BITS 1-0 DMA MODE.

BIT 2 - AUTO BUSY/INTRQ.

BIT 1 - LEVEL DMA_REG.

Writing 3 '1' to this bit will
cause the S098C to enter the
MASTER/SLAVE MODE. MWriting a3 '0'
to this bit causes the  NORMAL
operating mode. In this caser BIT
& has no meaning.

Writing & '1' to this bit will
cause the 5098C drive the RD/DRER
signal, Writing 3 '0' to this bit
will TRI-STATE the RD/DREQ@ signal
until READ MODE is selected or the
HOST writes EBIT 4 of REGISTER
3F4(374) with a '1%,

Writirng a2 '1' +to this bit will
allow the HOST +to ensble the
RD/DRER sigrial, MWriting a3 '0' to
this signal disables the HDST'S
access to enable/tri-state the
RD/DREQ signal.

These bits define the DMA MODE,
The DMA MODES are defined asi

BIT 10
0 0 - DMA» DEMAND
0 1 - DMA» SINGLE/ELOCK
1 0 - DMAs SINGLE

1 1 - READ MODE

The DHA MODE defined is recommended
when using a3 8237 DMA CONTROLLER or
aquivelent, In the READ MODEs the
RD/DREQ signsl operstes as defined
in SECTION 2.

Writing & '1' to this bit will
cause the 3098C to automaticly set
INTR@ 3and clear EUSY when data is
ready to be transfered to or from
the HOST. Writing 3 '0' to this
bit will leave this function to the
MICROCOMFUTER.,

This bit in conjunction with EIT ©
grograms the DMA_REQ MODE, MWriting
a2 '1'" to this bit will cause the
9098C to assert DMA_REQ a5 lon3 as
the FIF0 has data (WRITE) or is
empty (READ). Writing a3 '0' to
this bit causes DMA_RER signal to
be asserted and de-asserted for
each byte transfered,
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BIT 0 - DMA REQ/ACK. This bit in conjunction with BIT 1
programs the DMA REQ/ACK  MODE.
Writing a3 '1' to this bit will
cause the S09BC issue regquests to
the OMA CONTROLLER. In this case»
the FIFD is used. MWriting 3 '0' to
this bit csuses the 5098C to use
the  "OUTCLK/"INENA signsls to
transfer data between the S098C ang
the DMA CONTROLLER. BIT 1 has no
meaning if this bit is '0'.
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