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AlC-6250

SCSI Interface

The AIC-6250 handles all the tasks
associated with the SCSI bus. The
following sections describe the func-
tion of the chip with the various as-
pects of the SCSI bus.

SINGLE-ENDED INTERFACE OPTION

The AIC-6250includes the 48 mA driv-
ers and hysterisis receivers for the
single-ended SCSI bus option. This
eliminates the need for external driv-
ers and receivers, This method allows
for SCSI bus lengths not to exceed 6
meters. The AIC-6250 connections
for the single-ended SCSI bus are
shown in Figure 7.

DIFFERENTIAL SCSI
INTERFACE CONTROL

The AIC-6250 provides the logic to
control external drivers andreceivers
for the SCSl differential interface. This
is accomplished by using Port A of
the GP 1/O ports, while maintaining
the abllity to transfer data onthe SCS!
bus using the asynchronous or syn-
chronous option, as well as being
able to implement the 16-bit mem-
ory bus by using Port B as the high
byte for memory transfer. When Port
A is used as the differential SCSI bus
control, Bits G-7 are automatically
configured by the AIC-6250 for the
differential SCSI bus drivers and re-
ceivers control signals (with the ex-
ception of Bits 2 and 7). When imple-
menting the SCSI bus differential
interface option, each pinis a nega-
tive frue signal and must have a pull-
up resistor. Figure 10 shows Port A
being used as the differential SCSI
bus interface control logic, using
industry standard drivers and receiv-
ers. This option allows SCSI cable
lengths of up to 25 meters and is
particularly recommended for situ-
ations where the following of FCC
regulationsis ofimportance. It should
be noted that the RST Out signal must
be generated by the microproces-
sor as It is not provided on Port A
control signals.
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SCS!I ARBITRATION AND
SELECTION OR RESELECTION

The AIC-6250 automatically looks for
the SCSIBUS FREE phase. When a BUS
FREE phase is detected (SCSI SEL,
BSY, and RST are all deasserted for
400 ns) and if the Arbitration/Selec-
tionstartbitissetto 1 (between800ns
to 1.6 s, depending on the clock
rate). the AIC-6250 will drive BSY onto
the SCSIbus and beginarbitration far
the bus. If arbitration is won. the AIC-
6250 will automatically proceed to
the SCSISELECTIONN or the SCSI RESE-
LECTION phase, depending on
whether the chip is set up for the
Initiator or the Target mode. The SCSI
bus arbitration and selection or rese-
lection process is independent of
whether the chip is operating In the
single-ended or the differential
mode andis also independent of the
information fransfer method which is
used. This section describes the SCSI
arbitration and selection or reselec-
tion process for both an initiator and
a target device.

*All clock cycles are referred to assuming the high-frequency mode, set by the Clock
Frequency mode bit in Controt Register 1 (Bit 2, Register 08). If the low-frequency mode

Initiator

SCSli Selection: Before beginning the
ARBITRATION phase, the following
three actions must be initiated:

1. Setup the designationand source
ID's in the SCSI ID/Data Register
(Register OA).

2. Setthe EN AUTO ATN Out signal
and Start Arbitration/Selection bit
in the SCSI Signal Register to 1 (Bit
5. 6 Register 03) if the MESSAGE
phase following the SELECTION
phase is desired, and reset target
mode bit in Register 07 (W).

After the AIC-6250 receives this in-
struction, and if the SCSI bus is free,
the AIC-6250 will _wait 16 clock
cycles,” assert SCSI BSY, then enable
its own ID onto the SCSI bus. After 56
more clock cycles,” the AlIC-6250 will
examine the bus. Depending on the
state of the SCSIbus, the AIC-6250 will
take one of two possible actions:

1. If. during this time, another device
has asserted the SCSI SEL signal, or
the AIC-6250 determines that
there is a higher priority ID present
on the SCSI bus, then the SCSI
BSY signal will be deasserted. The
AIC-6250 will then wait for the next
BUS FREE phase and begin the
process over,

2. If the AIC-6250 has the highest ID
during the ARBITRATION phase, it
will then assert the SCSI SEL signal
24 clock cycles later and enable
the source and destination ID's,
from the SCSI Data Register, onto
the SCSI bus, white removing the
SCSI BSY two clock cycles® later.
Simultaneocusly, the ATN signal
will be asserted on the SCSI bus, if
EN AUTO ATN is set (Reg 03, Bit 5).
When the SCSI BSY signal is

is being used, the number of clock cycles must be divided by two.

asserted by the other SCSI device
(Target), the AIC-6250 will deas-
sert the SCSI SEL signal one clock
cycle” later, the AIC-6250 will
then assert the INT signal (pin 57)
and set to 1 the Command Done
bit in Status Register 1 (Bit 3.
Register 08).

SCSI| Reselection: After a Target has
disconnected, a Reselection must
take place to reconnect. Before re-
sponding to a Reselection se-
quence, the Enable Reselected In-
terrupt bitin the Interrupt Mask Regis-
ter O (Bit 1, Register 03) should be set
to 1. After this, the AIC-6250 will
watch the SCSI bus for a SCSI RESE-
LECTION phase. If the following con-
ditions are true for at least 12 clock
cycles (600 ns). the AIC-6250 will then
assert the SCSI BSY signal:

1. The SCSI SEL signal is asserted with
the ID that matches the AIC-6250's
ID.

2. No more than two ID bifs are
asserted.

3. The Enable Reselected bit in the
inferrupt Mask Register O (Bit 1,
Register 03) isset to 1.

4. If SCSi Parity Checking is enabled,
there is no SCSI Parlty Error.

5. The SCSI 1/O signal is asserted.

6. The SCSI RST signal is not asserted.

After the Initiator deasserts the SCS|
SEL signal, the INT signal (pin 57) will
be set and the Selected bit in the
Status Register 1 (Bt 0, Register 08) will
be set to 1. The Enable Arbitration/
Selection Start bit in the Interrupt
Mask Register O (Bit 0, Register 03)
must be reset at this time.

FUNCTIONAL
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Target

SCSl Selection: When the AIC-6250is
being used as a Target (Register 07,
Bit 5,). then, before responding to ¢
Selection sequence, the Enable Se-
lected Interrupt bit in the Interrupt
Mask Register 0 (Register 03, Bit 0)
must be set to 1. Once this is done,
the AIC-6250 will watch the SCSI bus
for a SCSI SELECTION phase. If all the
following conditions are found to be
true for at least 12 clock cycles (600
ns), the AIC-6250 will assert the SCSI
BSY signak:

1. The SCSI SEL signal is asserted with
the ID thatmaiches the AIC-6250's
ID.

2. No more than two ID bits are
asserted.

3. If SCSI Parity Checking is enabled.
there is no SCSI Parity Error.

4. The SCSI I/O signal is not asserted.

5. The SCSI RST signal is not asserted.

After the Initiator deasserts the SCSI
SEL signal, the AIC-6250 willkeep the
SCSI BSY signal asserted. The INT sig-
nal (pin 57) will be generated and
the Selected bit in Status Register 1
(Register 08, BitO) willbe setto 1.Ifthe
Enable Arbitration/Selection Start bit
in the Interrupt Mask Register 0 is set
to 1 (Register 03, Bit 0), then it mustbe
reset by the microprocessor at this
time.

FUNCTIONAL
DESCRIPTION
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SCSI| Reselection: When the AIC-
6250is functioning asa target, arese-
lection operation is necessary in
order for it to reconnect. Before
beginning the ARBITRATION phase,
the following four actions must be ini-
fiated:

1. Setup the destination and source
ID's in the SCSI ID/Data Register
(Register OA).

2. Set to 1 the Enable Target bit in
Control Register 0 (, Register
07. Bit 5). L

3. Assert the SCSI /O signal in the
SCSI Signal Register (Register
09. Bit 6).

4. Set the Start Arbitration/Selection
bit in Interrupt Mask Register O
(Register 03, Bit 7, ).

To start arbitration after the AIC-6250
receives this instruction, and if the
SCSlbusis free, the AIC-6250 will wait
16clockcycles,” assert SCSIBSY, then
enable its own ID onto the SCSI bus.
After 56 more clock cycles,” the AIC-
6250 will examine the bus. Depend-
ing on the state of the SCSI bus, the
AIC-6250 will take one of two possible
actions:

1. If during this time another device
has asserted the SCSI SEL signal, or
the AIC-6250 determines that
there is a higher priority ID present
onthe SCSI data bus, the SCSIBSY
signal will be deasserted. The AIC-
6250 will then wait for the next BUS
FREE phase and begin the process
over.

2. If the AIC-6250 has the highest ID
during the ARBITRATION phase, it
will then assert the SCSI SEL signal
and enable the source and desti
nation ID's, from the SCSI Data
Register, onto the SCSI bus. If the
SCSI BSY signal is asserted by the
other SCSI device. the AIC-6250
will assert SCSI BSY and deassert
the SCSI SEL signal one clock
cycle” later and the AIC-6250 will
assert the INT signal (pin 57) and
set o 1 the Command Done bitin
Status Register 1 (Register 08,

Bit 3).

*All clock cycles are referred to assuming the high-frequency mode, set by the Clock
Frequency mode bit in Control Register 1 (Bit 2, Register 08). If the low-frequency mode
is being used, the number of clock cycles must be divided by two.
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SCSI SELECTION TIMEOUT

In the event that a device does not
respond to the SELECTION or RESE-
LECTION phase within 250 ms (the
timeout value recommended in the
SCSI specification) or any other
value the microprocessor deter-
mines as the optimal timeout value,
the microprocessor must initiate the
following:

1. Write a zero to the SCSI ID/Data
Register (Register OA).

2. Wait for another 200 aS.

3. Check the SCSI bus through the
SCSI Signal Register (Register 09)
to determine if any other device
has asserted the SCSI BSY signai.

If the SCSI BSY signal has been as-
serted, the SCSI bus must be reset by
setting to 1 the SCSI RST Cut bit in
Control Register 1 (Bit 1, Register 08).

if the SCSI BSY signal has not been
asserted, the microprocessor may
drop the SCSI SEL signal, being driven
by the AIC-6250, by setting to O the
Start Arbitration/Selection bitin Inter-
rupt Mask Register O (Register 03,

Bit 7). Setting this bit to Owill cause the
AIC-6250 to stop driving the BSY and
SEL signals onto the bus, thereby al-
lowing the SCSI bus to go back to a
BUS FREE phase after the selection
timeout.

The selection timeout must be done
using an external counter/clock
and, when the preset time has
elapsed, the microprocessor will
take the necessary steps to stop the
arbitration as ouflined above.

FUNCTIONAL
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SCSI Data Transfer

In the asynchronous and synchro-
nous transfer protocols, the AIC-6250
can handle three modes of informa-
tion transfer on the SCSI bus. The
method of data transfer is a software
implementation decision left to the
designer. The three modes of transfer
are DMA transfer, Automatic PIO,
and Microprocessor Controlled PIO.

1. DMA Transfer: Inthe DMA fransfer
method, the AIC-6250 may transfer
data on the SCSI bus through either
an asynchronous protocol or a syn-
chronous protocol. With DMA frans-
fer, the FIFO internal to the AIC-6250
is utilized In both the asynchronous
mode and the synchronous fransfer
mode,; and the handshake for trans-
fer, to or from host memory, occurs
automatically. While transferring
data from the SCSI bus to the mem-
ory. the FIFO holds data bytes less
than or equal to the synchronous
offset. If for some reason the device
disconnects, then the FIFO could be
left with some data. This data still
continues to be transferred to the
memory by the BREQ/BACK hand-
shake, despite the fact that a phase
mismatch interrupt has occurred. In
the other direction, memory to SCSI,
the remaining data in the FIFO is lost:
but the exact number of bytes trans-
ferred across the SCSI bus is known,
so the Address Pointer for the mem-
ory could be set back to the correct
value. DMA is the most efficient tech-
nique supported by the AIC-6250.

2. Automatic PIO: In the Automatic
PIO method of fransferring data, the
microprocessor is responsible for
data transfer to or from the AIC-6250,
while the AIC-6250 will control the
SCSI bus handshake. Automatic PIO
will generate aninferrupt after each
byte is transferred across the SCSI
bus. This can be used only for the
asynchronous SCSI protocol.

3. Microprocessor Controlled PIO:
Microprocessor Controlled PIO is a
fully-programmable transfer mecha-
nism. The microprocessor is respon-
sible for the data transfer to or from
the AIC-6250, and has control over
the SCSI ACK (initiator) or the SCSI
REQ (target) signal. This can be used
only for the asynchronous SCSlproto-
col.

When operating in the initiator
mode, any information transfer
(except Microprocessor Controlled
PIO) may be set up prior to the first
SCSIREQ. Thisis accomplished by first
setting the expected SCSI phase in
Register 09. When the expected SCS!
phase matches the actual SCSI
phase, the AIC-6250 will begin the
information transfer. If the actual
SCSl phase does not match the ex-
pected SCSIphase, the AIC-6250 will
not begin the information transfer
and will set the Error bit in Status
Register 1 (Register 08, Bit 4) to 1.
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DMA TRANSFER—
ASYNCHRONOUS SCSI

There are two possible methods for
the AIC-6250 transferring data from/
to the memory to/from the SCSI bus:
target and inifiator. The following are
the necessary operations to be per-
formed on the AIC-6250 in order to
achieve a proper information frans-
fer.
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Target

in asynchronous SCSI tfransfer, as a
target device, the assertion of the
SCSI REQ signal cannot occur until
after the deassertion of the SCSIACK
signal. When transferring information
via the DMA transfer method, the
rmicroprocessor must first set up the
following registers in the AIC-6250:

1. Set up the Enable 16-Bit Memory
Bus bitin Control Register 1 (Regis-
ter 08, Bit 6).

2. Set up the FIFO Offset bits to 00,
implying = asynchronous SCSI
fransfers desired (Register 04,

Bits 0. 1,2, 3).

3. Set up the SCSI phase in the SCSI
Signal Register (Register 09).

4. Load the transfer byte countin
the DMA Byte Count Registers
(Registers 00-02).

5. Set the Transfer Direction bit and
DMA Transfer Enable bit in the
DMA Confrol Register, based on
the direction of the data transfer
desired (Register 05, Bit 0).

Depending on the direction of infor-
mation transfer, the AIC-6250 will fol-
low one of the two following se-
quence of events,

Data Transfer From The SCS! Bus To
Memory (Read From SCSI): In this
case, the AIC-6250will assert the SCSI
REQ signal as long as the following
conditions are met.

The FIFO isnotfull: If the FIFQis full, the
AIC-6250 will wait until a transfer out
of the FIFO has occurred before as-
serting the REQ signal on the SCSIbus
toinitiate the fransfer of anotherbyte
to the FIFO.

The fransfer counter is not equal to
zero/The SCSI ACK signal is deas-
serted: When the SCSI ACK is as-
serted, the SCSI REQ will be deas-
serted, and data transfer occurs.
After the transfer counter reaches
zero and the handshake for the last
byte of data is complete, the AIC-
6250 will wait until the FIFO is empty:
then assert the INTsignal (pin §7): and
set to 1 the Command Done bit in
Status Register 1 (Bit 3, Register 08) if
Command Done interrupt is en-
abled.

Data Transfer From Memory To The
S$CSI Bus (Write To SCSI): In this case,
the AIC-6250 will prefetch the data
frommemory to theinternal FIFO. The
AIC-6250 will assert the SCSI REQ sig-
nal when the following conditions
are met.

The FIFO is not empty: If the FIFO is
empty, the AIC-6250 will wait until a
memory transfer into the FIFO has
occurred before asserting the REQ
sighal on the SCSI bus to initiate the
transfer of another byte.

IfMemory Parity Checkingisenabled
and there is no Parity Error: If Memory
Parity Checkingis enabled and there
is a Parity Error, the AIC-6250 will as-
sert the INT signal (pin 5§7) and set the
error bif in Status Register 1 and the
Memory Parity Error bit in Status Reg-
ister O (Bit 6, Register 08, and Bit 3,
Register 07, respectively) to 1. The
information transfer will not continue
after the FIFO is empty unless the
microprocessor disables Parity
Checking and allows the transfer to
continue.

The transfer counter is not equal to
zero/The SCSI ACK signal is deas-
serfed: After the AIC-6250 receives
the SCSI ACK signal, the SCSI REQ
signal will be deasserted and the
next handshake begun. After the
transfer counter reaches zero and
the handshake for the last byte of
data is complete, the AIC-6250 will
assert the INTsignal (pin 57) andset to
1 the Command Done bit in Status
Register 1 (Bit 3, Register 08).
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Initiator

In asynchronous SCSI transfer. as an
Initiator device, the assertion of the
SCSI ACK signal cannot occur until
after the assertion of the SCSI REQ
signal. When transferring information
via the DMA transfer method. the
microprocessor must first set up the
following registers:

1. Set up the Enable 16-Bit Memory
Bus bit in Control Register 1 (Bit 6.
Register 08).

2. Set the FIFO Offset bits to 00,
implying = asynchronous SCS!
tfransfers desired (Bits 0-3,
Register 04).

3. Set up the expected SCSI phase
in the SCSI Signal Register
(Register 09).

4. Load the transfer byte count in
the DMA Byte Count Registers
(Registers 00-02).

5. Set the Transfer Direction bit and
DMA Transfer Enable bit in the
DMA Control Register, based
on the direction of the data
transfer desired (Bit 0.1 Register
05).

Depending on the direction of infor-
mation transfer, the AIC-6250 will fol-
fow one of the two following se-
quence of events,

Data Transter From The SCSI Bus To
Memory (Read From SCSI): In this
case, the AIC-6250 will wait until the
SCSI REQ signal is asserted and all of
the following conditions are met:

» The SCSI phase matches the
expected phase.

» The SCS! REQ signal is asserted.

» The fransfer byte count in the
DMA Byte Count Registers is not
equal to zero.

¢ The FIFO is not full.

When all of the above conditions are
met, the memory BREQ signai will be
asserted to continue the transfer
from the FIFO to the memory data
bus and the SCSI ACK signal will be
asserted to bring another byte from
the SCSI bus into the FIFO. Upon de-
assertion of the SCSI REQ, the AIC-
6250 will deassert the SCSIACK signal
immediately. After the deassertion of
the last SCSI ACK and all data has
been transferred into memory, the
AlC-6250 will assert the INT signal (pin
57) and set to 1 the Command Done
bit in Status Register 1 (Bit 3. Register
08). If SCSI parity error is detected,
transfer will continue, parity error will
be set, and aninterrupt willbe gener-
ated.

Data Transter From Memory To The
SCSI Bus (Write to SCSI): In this case,
the AIC-6250 will prefetch the data
frommemory to theinternal FIFO. The
AIC-6250 will assert the SCSI ACK sig-
nal when all of the following condi-
tions are met:

¢ The SCSI phase matches the
expected phase.

¢ The SCSI REQ signal is asserted.

« Memory Parity Checking is
enabled and there is no parity
error.

¢ The FIFO is not empty.

e The transfer byte count in the
DMA Byte Count Registers is not
equal to zero.

Aftertransferring the last byte ofdata
on the SCSI bus and upon deasser-
tion of the SCSI REQ signal, the AIC-
6280 will immediately deassert the
SCSI ACK signal, assert the INT signal
(pin 57), and set to 1 the Command
Done bit in Status Register 1 (Bit 3,
Register 08).
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DMA TRANSFER—
SYNCHRONOUS SCSl

SCSI bus synchronous transfer may
be implemented using the DMA
tfransfer method only. It should be
noted that synchronous data frans-
feris optionaland may be usedin the
data phase if previously agreed to
by the initiator and target through
the message system. The following is
a description of the registers which
must be set up and the conditions
which must be met to perform the
synchronous transfer for both a tar-
get and aninitiator function with the
AIC-6250.
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Target

In synchronous SCSI transfer, with the
AlC-6250 as a target device, the
assertion of the SCSI REQ signal is
decided by an offset count. The
REQ/ACK offset specifies the maxi-
mum number of REQ pulses that can
be sent by the target in advance of
the number of ACK pulses received
from the initiator, establishing a pac-
ing mechanism. However, a require-
ment for successful completion of
the data phase is that the number of
ACK and REQ puises be equal. Be-
fore beginning Synchronous infor-
mation transfer, the microprocessor
must first set up the following regis-
ters:

1. Set up the expected SCSI phase
in the SCSI Signal Register
(Register 09).

2. Set the Offset bits to the desired
offset (Bits 1 fo 8, Register 04).

3. Load the transfer byte count in
the DMA Byte Count Registers
(Registers 00-02).

4. Set the Enable 16-Bit Memory Bus
in Control Register 1 (Bit 6,
Register 08).

5. Set the transfer Direction bit and
DMA Transfer Enable bit in the
DMA Control Register (Bits 0 and
1, Register 05).

Depending on the direction of data
transfer, the AIC-6250 will follow one
of the two following sequence of
events.

Data Transfer From The SCSI Bus To
Memory (Read From SCSI): In this
case. the AIC-6250 will keep assert-
ing the SCSIREQ signal, according to
the transfer rate, until the maximum
offset is reached. For each SCSI REQ
signal that is sent out, the transfer

byte count will be decremented by
one. The SCSI bus data transfer will
confinue aslong as the FIFQ is not full,
and the offset count does not reach
the maximum value allowed. When
the FIFO becomes full, or the offset
count reaches the maximum al-
lowed, the SCSIREQ signal will notbe
asserted again until this condition
has been corrected. (The correction
willoccurautomatically;i.e.,the FIFO
has some space, or the offset count
falls below the limit). Then, the REQ
signal will be reasserted. If a SCSI
Parity Error occurs, the AIC-6250 will
assert the INT signal (pin 57); and set
the Error bit in Status Register 1 and
the SCSI Parity Error bit in Status Reg-
ister O (Bit 4, Register 08, and Bit 3.
Register 07, respectively) to 1. For a
transfer to be successful, eventually
the number of SCSI ACK's must equal
the number of SCSI REQ's issued. On
the memory (buffer) side. the hand-
shake will continue as long as the
FIFO is not empty. If the FIFG be-
comes empty, the memory hand-
shake will be temporarily suspended
unfilmore dataisputin the FIFO. If the
FIFO becomes full, the AIC-6250 wilt
wait untit a memory bus fransfer out
of the FIFO has occurred before as-
serting the REQsignal on the SCSIbus
to initiate the fransfer of another
byte. When the Transfer Counter
(Registers 00-02) reaches zero, the
SCSI REQ signal will no longer be as-
serted. After all the datais received,
and transferred into memory (the
FIFO is empty), and the SCSI ACK
signalis deasserted, the AIC-6250 will
assert the INTsignal (pin57) and set to
1 the Command Done bit in Status
Register 1 (Bit 3. Register 08), indicat-
ing completion of the command.

Data Transfer From Memory To The
SCSI Bus (Write to SCSI): In this case.
the AIC-6250 will assert the SCSI REQ
sighal, according to the transfer rate,
until the maximum offset is reached.
For each SCSI REQ signal that is sent
out, the transfer byte count will be
decremented by one. The SCS| bus
data fransfer will continue as long as
the FIFO is not empty and the offset
count does not reach the maximum
value allowed. When the FIFO be-
comes empty, or the offset count
reaches the maximum allowed, the
SCSI REQ signal will not be asserted
until this condition has been cor-
rected. (The correction will occur
automatically.) Then, the REQ signal
will continue to be asserted. The
memory handshake will continue as
long as the HFO is not full and a
memory bus Parity Error does not
occur, If the FIFO becomes full, the
memory handshake will be tempo-
rarily suspended until a transfer out of
the FIFO has occurred before assert-
ing the BREQ signal on the memory
bus to initiate the transfer of another
byte. If Memory Parity Checking is
enabled and there is a Parity Error,
the AIC-6250 will assert the INT signal
(pin 57) and set the Error bit in Status
Register 1 and the Memory Parity
Error bit in Status Register 0O (Bit 6,
Register 08, and Bit 3. Register 07,
respectively) to 1. The information
transfer will not contfinue unless the
microprocessor disables Parity
Checking and allows the fransfer to
continue. When the Transfer Counter
(Registers 00-02) reaches zero, and
the offset of SCSI ACK and REQ
equalszero, the SCSIACK signalisde-
asserted and the AIC-6250 will assert
the INT signal (pin 57) and setto 1 the
Command Done bit in Status Regis-
ter 1 (Bit 3, Register 08).
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Initiator

In synchronous SCSI Transfers, using
the AIC-6250 as an initiator device,
the assertion of the SCSI ACK signal is
decided by an offset count. The Ini-
tiator can predict the next phase
and start DMA Transfer (before the
Target sends its first SCSI REQ) or wait
for the first SCSI REQ to be asserted,
and then set up the phase and start
the DMA fransfer. Whichever
method is used. the microprocessor
must set up the registers, as given
below, before the synchronous infor-
mation fransfer may begin:

1. Set the expected SCSI phase
in the SCSI Signal Register
(Register 09).

2. Set the Offset bifs to the desired
offset (1-8 for synchronous)
and the Synchronous Transfer
Rate bits in the Offset Counter
Register (Bits 0-3 and 4-7.
respectively, of Register 04).

3. Load the transfer byte count in
the DMA Byte Count Registers
(Registers 00-02).

4, Set the Enable 16-Bit Memory
Bus in Control Register 1 (Bit 6,
Register 08).

5. Set the Transfer Direction bit and
DMA Transfer Enable bit in the
DMA Control Register (Bit 0,
Register 05).

NOTE: If the next phase is DATA IN,
then the current phase must be suc-
cessfully completed. Otherwise the
AIC-6250 will not take data from the
SCSI bus. Successful completion
does not include wrong phase termi-
nation.

Depending on the direction of data
transfer, the AIC-6250 will foliow one
of the two following sequence of
events,

Data Transfer From The SCSI Bus To
Memory (Read From SCSI): In the
synchronous SCSI mode, as an Inifia-
tor, the AIC-6250 will wait until the
SCSIREQ signal Is asserted, and all of
the following conditions are met,
before initiating data transfer to the
memory:

e The SCSI phase matches the
expected phase.

» The offset count is equal to, or
greater than, one.

When all of these conditions are met,
the AIC-6250 wili assert the SCSI ACK
signal only if the data have been
transferred into memory according
to the transfer rate until the offset
reaches zero. For each SCSI ACK
signal that is sent out, the transfer
byte count will be decremented by
one. The SCSI bus data transfer will
continue aslong as the FIFO is not full,
and the offset count does not reach
the maximum value. When the FIFO
becomes full, or the offset count
reaches zero, the SCSI ACK signal will
not be asserted until the condition
has been corrected (the correction
will occur automatically). Then, the
SCSI ACK signal will continue to be
asserted. If a SCSI Parity Error occurs,
data trasnfer will continue, the AlC-
6250 will assert the INT signal (pin 57),
and will set the Error bit in Status
Register 1 and the SCS! Parity Error bit
in Status Register O (Bit 4. Register 08,
and Bit 3, Register 07, respectively) to
1. If the FIFO is empty. the memory
handshake will be temporarily sus-
pended until the FIFO is not empty. If
the FIFO becomes full, the AIC-6250
will wait until a memory bus transfer
out of the FIFC has occurred before
asserting the ACK signal on the SCSI
bus to initiate the fransfer of another
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byte. When the DMA byte count
(Registers 00-02) reaches zero, the
SCSI ACK signal will no longer be
asserted. After all the data is re-
ceived, the offset count is equal to
zero, and all the data is transferred
info memory (the FIFO is empty), the
AlC-6250 will deassert the SCSI ACK
signal and assert the INT signal (pin
57)and set to 1 the Command Done
bit in Status Register 1 (Bit 3, Register
08).

Data Transfer rom Memory To The
SCSIBus (Write To SCSI): The AIC-6250
will wait until the SCSI REQ signal is
asserted and all of the following
conditions are met:

« The SCSI phase matches the
expected phase.

¢ The offset count is greater than,
or equal fo, one.

¢ If Memory Parity Checking is
enabled, there is no Parity Error.

¢ The FIFO is not empty.
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After all of the above conditions are
met, the AIC-6250 will assert the SCSI
ACKsignal, according to the transfer
rate. until the offset reaches zero or
FIFO is empty. For each SCSI ACK
signal that is sent out, the transfer
byte count will be decremented by
one. If the memory transfer rate is
slower than the SCSI transfer rate, a
FIFO empty condition may occur. In
this case, the AIC-6250 will not assert
the SCSI ACK signal until there is data
in the FIFO. The SCSI bus data transfer
will continue aslong as the FIFO is not
empty and the offset count does not
reach zero. When the FIFO becomes
empty, or the offset count reaches
zero, the SCSI ACK signal will not be
asserted until these conditions are
corrected. Then, the ACK signal wiil
continue to be asserted. The mem-
ory handshake will continue as long
as the FIFO is not full and a memory
bus Parity Error does not occur. If the
FIFO becomes full, the memory
handshake will be temporarily sus-
pended (until a transfer out of the
FIFO has occurred) before asserting
the BREQ signal on the memory bus
fo initiate the transfer of another
byte. If Memory Parity Checking is
enabled and there is a Parity Error,
the AIC-6250 will assert the INT signal
(pin 57) and set to 1 the Error bit in
Status Register 1 and the Memory
Parity Error bit in Status Register O (Bit
6. Register 08, and Bit 3, Register 07,
respectively). The information trans-
fer will not continue unless the micro-
processor disables Parity Checking
and allows the transfer to continue.
After the transfer count and the off-
set count reach zero, the SCSI ACK
signal Is deasserted and the AIC-
6250 will assert the INT signal (pin 57)
and set to 1 the Command Done bit
in Status Register 1 (Bit 3, Register 08).

AUTOMATIC PIO MODE
OF DATA TRANSFER

The Automatic PIO method of data
fransfer can be used only for asyn-
chronous SCSI protocols. This is differ-
ent from the DMA Transfer method., in
that the DMA Byte Count Registers
(00-02) are not used and the internal
FIFO does not play a role at all. The
Automatic PIO Handshake must be
enabled for each byte transferred
and the microprocessor must read/
write the information to/from the
SCSI data register.

Target

When using Automatic PIO with the
AlIC-6250 as a Target device, it fol-
lows the sequence of automatically
asserting the SCSIREQ signal, waiting
for the ACK signal to be deasserted
and then deasserting the REQ signal.
Once the ACKsignal hasbeen deas-
serted, the Command Done inter-
rupt will be set, indicating the byte
hasbeen transferred on the SCSibus.
Before initiafing the Automatic PIO
Transfer, the microprocessor must first
set up the SCSI phase in the SCSI
Signal Register (Register 09). De-
pending on the direction of informa-
fion transfer, the AIC-6250 will follow
one of the two following sequence of
events.

Data Transfer From The SCSI Bus To
The AIC-6250 (Read From SCSI): The
microprocessor must set up the fol-
lowing registers before the data
transfer may take place:

1. Set up SCSI phase.

2. Set to 1 the Automatic SCSI PIO
Request bit in Control Register 1
(Bit 7. Register 08).

When the Automatic SCSI PIO Re-
quest bitis enabled., the AIC-6250 will
assert the SCSI REQ and set to 0 the
Automatic SCSI PIO Request bit,
When the information transfer is
complete, the AIC-6250 will assert
the INTsignal (pin 57) and setto 1 the
Command Done bit in Status Regis-
ter 1 (Bit 3. Register 08). If an error
occurred during the transfer, the INT
signal (pin §7) willbe setto 1, and the
Error bit in Status Register 1 (Bit 4,
Register 08) will be set. In this case,
the microprocessor must read Status
Register O (Register 07) for additional
error information. At this point, the
microprocessor can read the SCSI
Latch Data Register (Register OF) if
required, thereby completing the in-
formation transfer.
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Data Transfer From The AIC-6250 To
The SCSI Bus (Write To SCSI): The
microprocessor must set up the fol-
lowing registers before the data
transfer may take place:

1. Set up SCSI phase.

2. Wirite the data to be transferred
to the SCSI ID/Data Register
(Register DA).

3. Set to 1 the Automatic SCSI PIO
Request bit in Control Register 1
(Bit 7., Register 08).

When the Automatic SCSI PIO Re-
quest bitis enabled, the AIC-6250 will
assert the SCSIREQ and reset to 0 the
Automatic SCSI PIO Request bit.
When the information transfer is
complete, the AIC-6250 will assert
the INT signal (pin 57) and setto 1 the
Command Done bit in Status Regis-
ter 1 (Bit 3, Register 08). If an error
occurred during the transfer, the INT
signal (pin 57) willbe setto 1,and the
Error bit in Status Register 1 (Bit 4,
Register 08) will be set fo 1. In this
case, the microprocessor must read
Status Register O (Register 07) for
additional error information,

Initiator

When the Automatic PIO Handshake
is enabled, the AIC-6250 will wait until
the SCSI REQ signal is asserted. After
the SCSI REQ signal is asserted. the
AlC-6250 will check to see if the SCSI
phase matches the expected phase
and, then, the SCSIACK signal wil be
asserted. Automatic PIO can be set
up before REQ: this is the same as
DMA Transfer. After the SCSI Hand-
shake is completed, a Command
Done interrupt signal (Bit 3, Register
08) will be set. If the SCSI phase does
not match the expected phase, the
Errorinterruptsignal (Bit 4, Register 08)
will be set, quadlified by the actual
cause in the Status Register 0 (Regis-
ter 07). Before beginning the Auto-
matic PIO Transfer, the microproces-
sor must first set up the expected SCSI
phase in the SCSI Signal Register
(Register 09). Depending on the di-
rection of information fransfer, the
AIC-6250 will follow one of the two

following sequence of evens,

Data Transfer From The SCSI Bus To
The AIC-6250 (Read From SCSI): The
microprocessor must set up the fol-
lowing registers before the data
transfer may take place.

1. Set up the expected SCSI phase.

2. Wait for the SCSI REQ signal to
be asserted. SCSI REQ may be
detected through an interrupt
by enabling the SCSI REQ On
interrupt in Status Register O
(Bit 2, Register 07).

3. Read SCSI Data Register OA
provided a phase match has
occurred.

4. Set to 1 the Automatic SCSI PIOC
Request bit in Control Register 1
(Bit 7, Register 08), initiating the
operation,
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When the SCSI REQ/ACK handshake
is complete, the AIC-6250 will assert
the INTsignal (pin 57) and setfo 1 the
Command Done bit in Status Regis-
ter 1 (Bit 3. Register 08). If an error
occured during the transfer, the INT
signal (pin 57) willbe setto 1, and the
Error bit in Status Register 1 (Bit 4.
Register 08) will be set fo 1. In this
case, the microprocessor must read
Status Register 0 (Register 07) for
additional error information.

Data Transfer From The AIC-6250 To
The SCSI Bus (Wiite To SCSI): The
microprocessor must set up the fol-
lowing events before the data trans-
fer may take place.

1. Set up the expected SCSI phase.

2. Write the data to be transferred
to the SCSI ID/Data Register
(Register OA).

3. Set to 1 the Automatic SCSI PIO
Request bit in Control Register 1
(Bit 7. Register 08).

When the Automatic SCSI PIO Re-
quest bitisenabled, the AIC-6250 will
wait until the SCSI REQ signal is as-
serted and, then, check to see if the
SCSI phase matches the expected
phase. If the SCSI phase matches the
expected SCS| phase, the SCSI ACK
signal will be asserted and the Auto-
matic SCSI PIO Request bit is reset to
0. When the information transfer is
complete, the AIC-6250 will assert
the INT signal (pin 57) and setto 1 the
Command Done bit in Status Regis-
ter 1 (Bit 3, Register 08). If an error
occurred during the transfer, the INT
signal (pin 57) willbe setto 1, but the
Error bit in Status Register 1 (Bit 4,
Register 08) will be set. In this case.
the microprocessor must read Status
Register 0 (Register 07) for additional
error information.
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MICROPROCESSOR
CONTROLLED PIO

Microprocessor Controlled PIO is the
mode of data transfer whichrequires
the user to manipulate all the SCSI
bus signals. It lets the microprocessor
control the SCSI bus signal assertions
and deassertions through the SCSI
Signal Register (Register 09) to ac-
complish the SCSIhandshake. Micro-
processor Controlled PiO differs from
Automatic PIO in that the Enable
Automatic PIO bit does not need to
be set. The microprocessor has
complete control over the SCSI bus
signals and information transfer may
not be set up prior to the first SCS
REQ. Also, a Command Done inter-
rupt is not generated. When transfer-
ring data with the Microprocessor
Controlled PIO method, the micro-
processor has complete confrol of all
of the events which must occur to
complete the information transfer.

Target

When the AIC-6250 is used as a tar-
get device with this mode of data
tfransfer, the microprocessor must set
the SCSI phase in the SCSI Signal
Register (Register 09) independent
of the transfer direction. Depending
on the direction of information trans-
fer, one of the two following se-
quence of events occurs.

Data Transfer From The SCSI Bus To
The AIC-6250 (Read From SCSI): To
perform the transfer, the micropro-
cessor must set up the following reg-
isters:

1. Set the SCSI phase.

2. Set the SCSI Out bit in the
SCSI Signal Register (Bit 1,
Register 09) to assert REQ on the
SCSI bus.

3. Read the SCSI Signal Register
waiting for the SCSI ACK In bit
(Bit O, Register 09) to be set to 1.

4. Read data from the SCSI 1D/
Data Register (Register 0A).

5. Set the SCSI REQ Out bit in the
SCsI Signal Register (Bit 1,
Register 09) to 0.

6. Read the SCSI Signal Register
(Register 09) waiting for the
SCSI ACK In bit (Bit 1) to be
set 1o 0.

Data Transfer From The AIC-6250 To
The SCSI Bus (Write To SCSI): To per-
form the transfer, the microprocessor
must execute the following events:

1. Set the SCSI phase.

2. Write data to the SCSI ID/Data
Register (Register OA).

3. Set the SCSI REQ Out bit in the
SCSI Signal Register (Bit 1,
Register 09) to 1 to assert REQ
on the SCSI bus.

4. Read the SCSI Signal Register
waiting for the SCSI ACK In bit
(Bit 0, Register 09) to be set to 1.

5. Set the SCSI REQ Out bit in the
SCSI Signal Register (Bit 1.
Register 09) to 1.

6. Read the SCSI Signal Register
(Register 09) waiting for the
SCSI ACK In bit (Bit 1) to be set
to .

Initiator

When used as an initiator device,
independent of the transfer direc-
tion, the microprocessor must first
read the SCSI phase from the SCSI
Signal Register (Register 09). When
the SCSI phase matches the ex-
pected phase, one of the following
two sequence of events needs fo be
followed.

Data Transfer From The SCSI Bus To
The AIC-6250 (Read From SCSI): To
perform the transfer, the micropro-
cessor must do the following:

1. Read the SCSI Signal Register
(Register 09). waiting for the
SCSI REQ In bit (Bit 1) to be
setto 1, and check SCSI phase.

2. Read data from the SCSI ID/
Data Register (Register 0A).

3. Set the SCSI ACK Qut bit in the
SCSI Signal Register (Bit 1,
Register 09) to 1.

4. Read the SCSI Signal Register
(Register 09) waiting for the
SCSI REQ In bit (Bit 1) to be
set to 0.

5. Set the SCSI ACK Out bitin the
SCSI signal Register (Bit 1,
Register 09) to 0.

Data Transfer From AIC-6250 To The
SCSI Bus (Write To SCSI): To perform
the transfer, the microprocessor must
do the following:

1. Read the SCSI Signal Register
(Register 09), waiting for the
SCSI REQ In bit (Bit 1) to be
set to 1, and check SCSI phase.

2. Wiite data to the SCS! ID/Data
Register (Register 0A).

3. Set the SCSI ACK Out bit in the
SCSI Signal Register (Bit 1,
Register 09) to 1.

4. Read the SCSI Signal Register
(Register 09) waiting for the
SCSIREQ In bit (Bit 1) to be
set to 0.

5. Set the SCSI ACK Out bit in the
SCSt Signal Register (Bit 1,
Register 09) to 0.
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Memory
Data Transfer

The AIC-6250 may be configured for
an eight-bit or a 16-bit memory data
transfer. The memory data fransfer
occurs through an asynchronous,
two-wire handshake (BREQ/BACK).
When the AIC-6250 requires a mem-
ory data transfer, BREQ will be set to
1 and the AIC-6250 will wait for BACK
to be set to 0. After BACK is set to O,
the AIC-6250 will reset BREQ to 0 and
wait for BACK to be reset to 1 before
starting the next memory cycle.

Memory data transfer may occur
through one of three ways:

1. DMA Transfer: When DMA Transfer
is selected, the AIC-6250 automati-
cally performs the handshake on the
SCSI bus and the memory bus. When
a write from memory to the SCS! bus
is occurring, the AIC-6250 will pre-
fetch data from memory and place
it into the FIFO prior to the SCSI bus
transfer.

2. Microprocessor read/write: The
microprocessor can perform aread/
write memory cycle through the AIC-
6250 by requesting a memory PIO
cycle.

3. The microprocessor reading and
writing memory through external
hardware.

DMA TRANSFER

When data is being transferred from
memory to the SCSI bus (write to
SCSI), the AIC-6250 will continue the
menmory data handshake as long as
the FIFO is not full. If the FIFO is full, it
waits until data is removed onto the
SCSI bus; then resumes the hand-
shake. This handshake (BREQ/BACK)
is asynchronous and transfers a byte,
or a word, at a time. If, for some
reason, a phase change occurs and
the device requests disconnection,
then the DMA Byte Count (Registers
00-02) reflects the bytes of data
tfransferred across the SCSI bus. In
order to take care of the data left in
the FIFO, the DMA Address Pointer for
the memory mustbe moved back by
the difference between it and the
number of bytes transferred across
the SCSI bus.

When the DMA byte count reaches
8. prefetch will be interrupted. Mem-
ory transfer will resume on a byte/
word basls when the FIFO has been
emptied until the DMA count
reaches zero.

When data is being transferred from
the SCSI bus to memory (read from
SCSI, the AIC-6250 will continue the
memory data handshake as long as
the FIFO is not empty. If an error
condition occurs; i.e., a disconnec-
tion request, giving a phase mis-
match error, then the AIC-6250 holds
off the_SCSI ACK and continues the
BREQ/BACK Handshake to flush out
the data before giving the ACK and
interrupting the processor.

58 FUNCTIONAL DESCRIPTION AND OPERATION

Eight-Bit DMA Transfer

In the 8-bit memory bus mode, the
AlC-6250 will inifiate the handshake
atamaximum rate of once every 100
ns (10 Mbytes per second). When
data is being transferred from the
AlC-6250 to memory, BREQ will be
generated as soon as there is a byte
inthe FIFO. When datais being trans-
ferred from memory to the AIC-6250,
BREQ will be generated during an
outbound DMA Transfer as long as
the FIFO is not full. The AIC-6250 will
terminate the memory data Hand-
shake when the DMA Byte Count
Register is O (Registers 00-02).
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16-Bit DMA Transfer

When fransferring data fromm mem-
ory to the SCSI bus, the AIC-6250 will
fransfer two bytes from memory to
the AIC-6250, at the same time,
through the BREQ/BACK handshake.
These two bytes will then be frans-
ferred onto the SCSIbus with the byte
from the buffer data bus being trans-
ferred to the SCSI bus first, and the
byte from the Port B bus being trans-
ferred to the SCSI bus next.

When transferring data from the SCSI
bus to memory, the AIC-6250 will
fransfer the first byte from the SCSI
bus to the buffer data bus and the
second byte from the SCSIbus to the
Port B bus. The data on the buffer
data bus and the data on the Port B
bus will then be transferred to mem-
ory at the same time through the
BREQ/BACK Handshake.

In the 16-bit memory bus mode, the
AlC-6250 will initiate the handshake
atamaximumrate ofonceevery 100
ns (20 Mbytes per second). When
data is being transferred from the
AlC-6250 to memory, BREQ will be
generated as soon as there are two
bytesin the FIFO. When datais being
transferred from memory to the AlIC-
6250, BREQ will be generated during
anoutbound DMA Transfer aslong as
the FIFO has at least a two byte
space available.

Odd-Byte Handling In 16-Bit DMA
Transfer: When a multibyte 16-bit
transfer requires the first byte to be
transferred to or from an odd mem-
ory address (Port B bus), Bit 2 of the
DMA Control Register (Register 05)
must be set. Enabling the 16-bit
memory busmode (Bit 6, Register08),
configures Port A, Bits 2 and 7. as
output signals (HBV, High Byte Valid,
and LBV, Low Byte Vdalid, respec-
tively), regardless of the state of Port
A output enable. The Odd-Byte Start
bit (Register 05) can be set adlong with
the DMA Enable bit in the same in-
struction whenin the target mode for
datatransfers to/from SCSlandin the
Initiator mode fordata to SCSlonly. In
the Initiator mode for data transfers
from SCSI, this bit must be set prior to
target changing the SCSI bus signals
(C/D, /O, and MSG) to the desired
phase; i.e., MESSAGE IN, DATA IN,
and STATUS IN phases.

The LBV and HBV signals are active
low in nature and are active cnboth
transfer directions. While fransferring
16-bit data between the FIFO and
the buffer memory, if the transfer
length is odd and beginning on an
even address, then. when the last
byte is tfransferred., HBV will be inac-
tive and LBV will be active, and the
dataispresenton the BDO-7 bus only.
However, if an odd-byte transfer
occurs at the beginning of a 146-bit
DMA cycle, then LBV will be inactive
and HBV will be active, and the data
will be present on the PBO-7 bus only.
Meanwhile, if a 16-bit fransfer takes
place between the FIFO and the
buffer, then both these lines will be
active.

The odd-byte start cperation is only
applicable to the DMA mode of
data transfer: i.e., when Register 05,
Bit 0. is set, implying the DMA Transfer
of Command, Data. Status, or Mes-
sage. Each fime a DMA odd address
fransferisto be done, thisbit needsto
be set as this bit is internally reset
when the first memory cycle of the
transfer is completed. The odd-byte
handling feature results in a con-
straint.

Ininifiatormode, when two consecu-
five DMA operations are required
and the second operation is a Syn-
chronous data transfer with Odd-
Byte Start, then it isimpossible for the
micro- processor to set the Odd-Byte
Start bit in Regiter 05 between the
two DMA operations. Therefore, the
last byte of the first transfer operation
(Command or Message) must be
PIOC and the ODD START bit should be
set up prior to the completion of the
last byte transfer.

For DMA synchronous SCSI data
transfer if DMA ends at an odd ad-
dress, the next information transfer
phase has to be Automatic SCSI PIO
or Microprocessor Confrolled PIO.
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MICROPROCESSOR CONTROLLED
MEMORY READ/WRITE

The microprocessor may access the
buffer memory through the Memory
Data Register (Register OC) in the
AIC-6250. Before requesting memory
accesses, the microprocessor must
confirm that there is no DMA in prog-
ress.

Depending on whether the informa-
tion transfer is a read or write of
memory, one of the following se-
quence of events must be followed.
if multiple bytes (or words) are to be
accessed, the following sequence
of events may be repeated as many
times as necessary.

Memory Write

8-bit Mode

1. Write data into the Memory
Data Register (Register 0OC).

2. Set the Processcr Memory
Cycle Request bit in Control
Register O (Bit 7, Register 07) to 1.

3. Set the Processor Memory
Wirite/Read bit in Control
Register O (Bit 6, Register 07) to 1
to start a memory write cycle.

16-bit Mode

1. If both bytes are valid, set ABV
and LBV, write data to Port B
and Memory Data Register. if
only one byte of data is valid, set
LBV or HBV and write data to
Port B or Memory Data Register
respectively.

2. Set the Processor Memory Cycle
Request bit and Processor
Memory Write/Read bit in
Control Register O (Bit 6. Registers
07) to 1 to start a memory write
cycle.

At this point, the AIC-6250 will auto-
matically perform the BREQ/BACK
handshake to fransfer the memory
data. In 16-bitmode after the cycleis
completed. set both LBV and HBV to
zero.
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Memory Read

1. If a 16-bit memory read. then set
HBV and LBV as needed de-
pending on the validity of the
high and low bytes of data.

2. Set the Processor Memory Cycle
Request bit and Processor
Memory Write/Read bit in
Control Register O (Bit 6.7,
Register 07) to 1 to start a
memory read cycle.,

At this point, the AIC-6250 wili auto-
matically perform the BREQ/BACK
handshake to fransfer the memory
data. Completion of the memory
transfer is indicated by the Memory
Cycle Complete bitin Status Register
1 (Bit 7, Register 08) being setto a 1.
Then, read data from the Memory
Data Register (Register0C). For 16-bit
transfers, read data from the appro-
priate register.
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General Purpose
1/O (GP 1/O) Ports
There are two general purpose ports

available on the AIC-6250 whichalso
have specific functions.

PORT A
Port A has two functions:

1) in the default state. Port A is an
input or an output/input port. After
power up, Port A will be in a high-
impedance mode.

2) if the AIC-6250 is programmed to
support the differential SCSI inter-
face, then Port A provides the con-
frol signals to drive the external driv-
ersandreceivers. Figure 10shows the
differential ended SCSI interface
and the Port A assignments. In this
mode. the Port A output signals are
active low logic and each pin must
have a pull-up resistor of 4. 7K to Vcc.
Refer to Table 2 for the set-up options
for Port A and Port B.

It should be noted that, when the 16-
bit memory mode is selected, Port A,
Bits 2. and 7. will function as the LBV
and HBV signals. When in the eight-
bit memory mode, Port A functions
asa GP I/O port,

NOTE: Port A outputs are inverted
compared to REG OD writes.

PORT B

Port B has two functions which are as
follows:

1. In the default state. Port B is an
input or an output/input port. In this
mode, all bits may be used as an
input or as an output/input. (When
used as an oufput port, the values
lastwritten to the output port may be
read at any time.)

2. The second use for Port Bis as the
upper byte of the 16-bit memory bus.
When Port B is used as the high byte
of the memory data transfer, the
AIC-6250 will not assert the BREQ sig-
nal until two bytes of data are in the
FIFO. The AIC-6250 can transfer two
bytes of data to/from the micropro-
cessor data bus once every 100 ns,
providing a 20 Mbyte/second frans-
fer rate. System performance s,
therefore, increased through no loss
of system microprocessor data bus
bandwidth.

NOTE: Pin 68 is the Parity bit for the
high byte of data passed through
Port B.
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TABLE 2. SET UP OPTIONS FOR PORT A AND PORTB

ENABLE ENABLE ENABLE

PORTB 16-BIT PORTA  DIFFERENTIAL

OUTPUT MEMORY OUTPUT END SCSi OUTCOME
B4, RO8 B4, RO8 B4, RO7 B3, RO7

0 0 0 0 Both Port A and Port B are input ports.

0 0] 1 0 Port A is an output port. Port B is an input port.

0 0 0 1 Port B is an input port. Port A (Bits 0-7) is used for the SCSI
Differential interface control (except Bits 2 and 7).

1 0] 0 0 Port A is an input port. Port B is an output port.

1 0 1 0 Both Port A and Port B are output ports.

1 0 0 1 Port B is an output port. Port A (Bits 0-7) is used for the SCSI
Differenticl interface control (except Bits 2 and 7).

a 1 0 0 Port A is an input port (except Bits 2 and 7 which are
LBV and HBV). Port B is used for the high byte of the
memory bus.

0 ] 1 0o Port A'is an output port (except Bits 2 and 7 which are
LBV and HBV). Port B is used for the high byte of the
memory bus.

0 1 o 1 Port B is used for the high byte of the memory bus.

Port A (Bits 0-7) is the SCSI Differential interface control
(except Bits 2 and 7 which are LBV and HBV).
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AC/DC TIMING PARAMETERS

Absolute Maximum Ratings

Ambient Temperature Under BIAS........cciceieninnenn e 0°C to 70°C
Storage TEMPEratUre. ..o ~65°C to 150°C
Voltage on Any Pin with Respect to Ground ..., -0.5t0 7 Volts
Power DIsSIDATiON ... 0.5 Watts

Recommended Operating Conditions
(Conditions: V.= 5.0V £5%, V;=0V,0C <T <70C)

NOTE: Stresses above those listed
under Absolute Maximum Ratings
may cause permanent damage to
the device. This is a stress rating only
and functional operation of the
device at these or any other condi-
tions above those indicated in the
operationalsections of thisspecifica-
tion is not implied. Exposure to
absolute maximum rating conditions
for extended periods may affect
device reliability.

SYMBOL PARAMETER MIN MAX UNITS CONDITIONS

lsoa Quiescent Current 100 HA V=V

oo Operating Current 70 mA

" Input High Voltage 20 V
. Input Low Voltage (DBO-7, DBP. RST, C/D. -0.25 0.8 Y%

/0. MSG, REQ, ACK, ATIN, SEL and BSY)

oz Output leakage for tri-state (Off State)
(DBO-7, DBP, RST, C/D. /0. MSG, REQ -40 40 A V,, =V to Vg
ACK, ATIN, SEL, BSY, BDO-7, BDP, PDO-7
PAO-7, PBO-7 and PBP)

v, Hysteresis (DBO-7, DBP, RST, C/D. 1/O, MSG, 200 mv
REQ, ACK, ATIN, SEL and BSY)

V,, Input Low Voltage (BDO-7, BDP, PDO-7, PAC-7, 0.8 Y
PBO-7, PBP, CS, WR, RD, MODE, AO/ALE, CLK,
BACK and POR)

N Input Leakage (CS. WR, RD., MODE. AO/ALE, -2 2 pA V,, =V to Vg
CLK, BACK and POR)

Vo Output High Voltage (DBO-7, DBP, RST. C/D. Open Drain
/0. MSG, REQ, ACK, ATIN, SEL and BSY)

\ Output Low Voltage (DBO-7, DBP, RST. C/D., 0.5 Y% @1, =48 mA
/0. MSG. REQ, ACK, ATIN, SEL and BSY)

Voo Output High Voltage (BDO-7, BDP, PDO-7, 2.4 Y% @ |, =-400 pA
PAO-7, PBO-7, PBP and BREQ)

Vo, Output Low Voltage (BDO-7, BDP, PDO-7, 0.4 \Y @1, =2mA
PAC-7, PBO-7, PBP and BREQ)

Vs Output Low Voltage (INT) 0.4 Y @I, =4mA
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ALE Register Read

Multiplexed Address/Data Bus Mode

cs / \

MODE _/
ALE /__\$

—————— RSW——— ]
RO \\ /I
RDZ
-¢— ADS—»14ADH» < > -
RDV

won 777K s

SYMBOL PARAMETER MIN MAX UNITS
RSW Read Strobe Width 100 ns
RDV Read Data Valid 80 ns
ADS Address Set Up to ALE | 50 ns
RDZ Read Strobe to Data Tri-State 10 ns
ADH Address Hold from ALE | 15 ns
A.C. Test Conditions (Conditions: V__, = 50V+ 5%, V=0V, 0°C < T < 70°C)
Input Timing Conditions:
i |
—» 1, 'L_’rr <5ns
Output Timing Conditions:
1.4v 1.4V
— | —m
CLOAD = 50pf
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ALE Register Write

Multiplexed Address/Data Bus

[ON] j \
MODE ]
/—\

WSW——¥
W 4
RWDH

ADS—lea-ADH RWDS—e »e »

PD (G-7) 7//////////& VALID ADDRESS VALID DATA

SYMBOL PARAMETER MIN MAX UNITS
WSW Write Strobe Width 100 ns
RWDS Register Write Bata Set Up 100 ns
RWDH Register Write Data Hold 10 ns
ADS Address Set Up To ALE | 50 ns
ADH Address Hold from ALE | 15 ns
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High-Performance SCSI Protocol Chip

AO Register Read

Nonmultiplexed Address/Data Bus

Cs

MODE

AQ

PD (0-7)

WRITE ADDRESS 1ST DATA

NEXT DATA

4+— RSW— —— RSW—¥
\ ,_\ ,————
+—— WSW—»
RWDH RDZ RDZ
VALID DATA VALID DATA

SYMBOL PARAMETER MIN MAX UNITS
WSW Wirite Strobe Width 100 ns
RSW Read Strobe Width 100 ns
RWDS Register Wiite Data Set Up 100 ns
RDV Read Data Valid 80 ns
RWDH Register Write Data Hold 10 ns
RDZ Read Strobe to Data Tri-State 10 ns
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AlC-6250

AO Register Write

Nonmultiplexed Address/Data Bus

WRITE ADDRESS

Cs / \
—————
MODE \

1ST DATA

NEXT DATA

AD 4
WSW +—1—WSW
WR \
RWDH RWDH
RWDS RWDS—]« >re >
PD (©-7) VALID DATA VALID DATA

SYMBOL PARAMETER MIN MAX UNITS
WSW Write Strobe Width 100 ns
RWDS Register Write Data Set Up 100 ns
RWDH Register Write Data Hold 10 ns
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Buffer Read/Write Timing

BARL o BRH »|

—— BA —»]

=T N/ T\ /"

< »— BARH
SYMBOL PARAMETER MIN  MAX  UNITS
BARL BACK | to BREQ | 20 ns
BAil;HV 7 | BACK T to BREéﬁT 18 ns
BRH 7 BREQ T fo Next BREQ T | 2T
BA ' 'BACK Pulse Width 50 ns
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AlIC-6250

Data Transfer From Memory To The AlIC-6250

BACK

BD 0-7
PBO-7

BW ————#
F /

'a

BDS —»

X

lj¢— BDH
VALID

SYMBOL

PARAMETER MIN MAX UNITS
BDS Buffer Data Set Up Time 10 ns
BDH Buffer Data Hold Time 10 ns
BW BACK Pulse Width 50 ns
Data Transfer From The AIC-6250 To Memory
BW
BACK /r
BDVL f¢—BDVH
BD 0-7
VALID
PBO-7
SYMBOL PARAMETER MIN MAX UNITS
BW BACK Pulse Width 50 ns
BDVL Buffer Data Valid from BACK 1 40 ns
BDVH Buffer Data Valid from BACK T 20 ns
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SCSI Bus Timing (Initiator)
Data From SCSI

- 3 CLK MIN. »

= \ / ;L

& NI e N

IDVRL—»
DB 0-7

j¢— IDHRL

SYMBOL PARAMETER MIN MAX UNITS
IDVRL Data Valid to REQ | 50 ns
IDHRL Data Hold from REQ | 50 ns
SCSI Bus Timing (Initiator)
Data To SCSi
|e— 3CLK MIN, »
REQ +
[ IRHNDV
ACK /
IDVAL
DB (0-7) VALID DATA * NEXT VALID DATA
SYMBOL PARAMETER MIN MAX UNITS
IDVAL Data Valid to ACK | 50 ns
iIRHNDV REQ T to Next Data Valid 0 ns
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SCSI Bus Timing (Target)

Data From SCSI

le 3CLKMIN, »
-
= N /N

DB 0-7

[¢—— DVAL———»¢—ALDH

SYMBOL PARAMETER MIN MAX UNITS
ALDH Data Hold from ACK { 50 ns
DVAL Data Valid to ACK | 50 ns

SCSI Bus Timing (Target)

Data To SCSI
=t 3 CLK MIN. >

l&— ALNDV —

e \ /

DVRL—#f
DB (©-7) NEXT DATA VALID

SYMBOL PARAMETER MIN MAX UNITS
DVRL Data Valid to REQ | 50 ns
ALNDV ACK | to Next Data Valid 0 ns

AC/DC TIMING PARAMETERS 71
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SCSI REQ To ACK Timing

Target
REQ \ /
ALRH AHRL
ACK /
SYMBOL PARAMETER MIN MAX UNITS
ALRH ACKltoREQ T 100+T 100+ 2T ns
AHRL ACK T to REQ { 40 ns
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AlC-6250

SCSI ACK To REQ Timing

Initiator
we
RLAL RHAH
ACK
SYMBOL PARAMETER MIN MAX UNITS
RLAL REQ ! to ACK | 100+T 100+ 2T ns
RHAH REQ T to ACK T 40 ns
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50 ns (+5%) OR

CLK ’
le——T/2
00 ns (-5%)<T <
5%8 < F <20 MHz (+5%)

MH
A<

Input Clock Timing

6T

o
=
NTT

z
T

T
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PACKAGING INFORMATION

PIN (1)

1D NHHCAHbN ?

»1 ’4— 050 BC
alcaliciainlialal r'lmrrnrlnnnn‘—‘—_‘ _
3
5 B :
: :
g 1|
g 9
0 1)
q 1
; 1 _ ] o508 890
f - 958 995 930
|
. X DIMENSIONED FROM
q g CENTER TO CENTER
q 1| OF RADII
g g
g ]
) | (]
g |
[ t i —
\ J y ‘} |
LILJLJLJUULIULHLJLJL]LILJULJLJ _ 7
950 . —»| |«—025 MIN
958 - 090

- 985 = . 165 130
U 095 1 200
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