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DISTINCTIVE CHARACTERISTICS
SCSI Interface

B Asynchronous interface to 4 megabytes per
second

Supports Initiator and Target roles

Parity generation with optional checking
Supports arbitration

Direct control of all bus signais
High-current outputs drive SCSI bus directly

CPU Interface

B Memory or I/O-mapped interface
DMA or programmed /O

Normal or Block mode DMA
Optional CPU interrupts

GENERAL DESCRIPTION

The Am53C80A Small Computer Systems Interface
(SCSI) Controlleris a CMOS device desighed to accom-
modate the SCSI as defined by the ANSI X3T9.2 com-
mittee. The AmS3C80A operates in both the Initiator
and Target roles and can, therefore, be used in host
adapter, host port, and formatter designs. This device
supports Arbitration, including Reselection. Special
high-current open-collector output drivers, capable of
sinking48 mA at 0.5 V, allow for direct connectionto the
SCSI Bus.

The Am53C80A communicates with the system micro-
processor as a peripheral device. The chip is controlled
by reading and writing severai internal registers which
may be addressed as standard or memory-mapped I/O.
Minimal processor intervention is required for DMA
transfers because the Am53C80A controls the neces-
sary handshake signals. The Am53C80A interrupts the
CPU when it detects a bus condition that requires atten-
tion. Normal and Block mode DMA is provided to match
many popular DMA controllers.
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CONNECTION DIAGRAMS
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of:

AmS3C80A _ P c

— - -[:
OPTIONAL PROCESSING

Blank = Standard processing

TEMPERATURE RANGE
C = Commercial (0 to +70°C)

PACKAGE TYPE

P = 48-Pin Plastic DIP (PD 048)

J = 44-Pin Plastic Leaded Chip
Carrier (PL 044)

SPEED OPTION
Not Applicable

DEVICE NUMBER/DESCRIPTION
Am53CB0A
SCSl Interface Controller

Valid Combinations Valid Combinations

Valid Combinations list configurations planned to be
AmS3C80A I PC. JC supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
vaiid combinations or to check on newly released
combinations.
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PIN DESCRIPTION
Microprocessor Interface Signals
Ao—A:2

Address Lines (input)

These signals are used with CS, TOR or TOW to address
all internal registers.

CS
Chip Select (Input, Active Low)

TS enables a read or write of the internal register
selected by Ac—A2.

DACK
DMA Acknowledge (Input, Active Low)

DACK resets DRQ and selects the data register for input
or output data transfers.

DRQ

DMA Request (Output)

DRQ indicates that the data register is ready to be read
or written. DRQ occurs only if DMA mode is TRUE inthe
Command Register. DRQ is cleared by DACK.

Do - D~
Data Lines (Input/Output; Three-State, Active HIGH)
Bidirectional microprocessor data bus lines.

EOP

End of Process (Input, Active Low)

EOP is used to terminate a DMA transfer. if asserted
during a DMA cycle, the current byte will be transferred,
but no additional bytes will be requested.

IOR
I/O Read (Input, Active LOW)

TOR s used to aread asn internal register selectedby CS
and Ao — Az. It also selects the Input Data Register when
used with DACK.

IOwW
I/0 Write (Input, Active LOW)

TOW is used to write an internal register selected by CS
and Ao — Az. It also selects the Output Data Register
when used with DACK.

IRQ

Interrupt Request (Output)

IRQ alerts a microprocessor of an error condition or an
event completion.

READY
Ready (Output)

READY can be used to contro! the speed of Block mode
DMA transfers. This signal goes active to indicate the
chip is ready to send/receive data and remains FALSE
after atransfer until the last byte is sent or untilthe DMA
MODE bit is reset.

RESET
Reset (Input, Active Low)

RESET clears all the SCSt controller registers. It does
not force the SCSI RST signal to the active state.

Power Signals

Voo
+5-Volt Power Supply

GND

Ground

SCSi Interface Signals

The following signals are all bidirectional, active-Low,
open-collector signals. With 48-mA sink capability, all
pins interface directly with the SCSI Bus.

ACK

Acknowledge (Input/Output; Open Collector,
Active Low)

Driven by an Initiator, ACK indicates an acknowledg-
ment for a REQ/ACK data-transfer handshake. In the
Target role, ACK is received as a response to the REQ
signal.

ATN

Attention (Input/Output; Open Collector,

Active Low)

Driven by an Initiator, ATN indicates an Attention condi-
tion. This signal is received in the Target role.

BSY
Busy (Input/Output; Open Collector, Active Low)

This signal indicates that the SCSI Bus is being used
and can be driven by both the Initiator and the Target
device.

C/D
Control/Data (Input/Output; Open Collector,
Active Low)

A signal driven by the Target, C/D indicates Control or
Data information is on the Data Bus. This signal is re-
ceived by the Initiator.

e}

Input/Output (Input/Output; Open Collector,

Active Low)

70 is a signal driven by a Target which controls the di-
rection of data movement on the SCSI Bus. TRUE indi-
cates input to the intitiator. This signal is also used to
distinguish between Selection and Reselection phases.
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MSG

Message (Input/Output; Open Collector, Active
Low)

MSG is a signaldriven by the Target duringthe Message
phase. This signal is received by the Initiator.

REQ

Request (Input/Output; Open Collector, Active Low)
Driven by a Target, REQ indicates a request for a REQ/
ACK data-transter handshake. This signal is received
by the Initiator.

RST

SCSI! Bus RESET (Input/Output; Open Coliector,
Active Low)

The RST Signal indicates an SCSI Bus RESET condi-
tion. Aninternai 30 pA pull up transistor is built-in to pre-
vent spurious interrupts.

DB.-DB+, DBP

Data Bits, Parity Bit (Input/Output; Open Collector,
Active Low)

These eight data bits (DBo—DB7), plus a parity bit (DBP)
form the Data Bus. DB is the most significant bit (MSB)
and has the highest priority during the Arbitration phase.
Data parity is odd. Parity is always generated and op-
tionally checked. Parity is not valid during Arbitration.

SEL
Select (Input/Output; Open Collector, Active Low)

SEL is used by an Initiator to select a Target, orby a Tar-
get to reselect an Initiator.
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FUNCTIONAL DESCRIPTION
General

The Am53C80A Small Computer Systems Interface
(SCS)) device appears as a set of eight registers to the
controlling CPU. By reading and writing the appropriate
registers, the CPU may initiate any SCSI Bus activity or
may sample and assert any signal on the SCSI Bus.
This allows the user to implement all or portions of the
SCSI protocol in software. These registers are read
(written) by activating CS with an address on Ao—Az and
then issuing an IOR (IOW) pulse. This section describes
the operation of the internal registers.

Table 1. Register Summary

Address
Az| A1] Ao| R/'W Register Name
R Current SCSI Data
w Output Data
RW Initiator Command
R/W Mode

R/W Target Command

Start DMA Target Receive
Reset Parity/Interrupts
Start DMA Initiator Receive

L d d a2 a 00000
- s a4 0000~ 2000
- 2 004200 +20-+00

R Current SCSI Bus Status
w Select Enable

R Bus and Status

w Start DMA Send

R Input Data

w

R

W

Data Registers

The data registers are used to transfer SCSI com-
mands, data, status, and message bytes between the
microprocessor Data Bus and the SCSI Bus. The
Am53CB0A does not interpret any information that
passes through the data registers. The data registers
consist of the transparent Current SCSI Data Register,
the Output Data Register, and the Input Data Register.

Current SCSI Data Register—Address 0
{Read Only)

The Current SCSI Data Register is a read-only register
that allows the microprocessor to read the active SCSI
Data Bus. This is accomplished by activating CSwith an
address on A—Ao of 000 and issuing an IOR pulse. If
parity checking is enabled, the SCS! Bus parity is
checked at the beginning of the read cycle. This register
is used during a programmed I/O data read orduring Ar-
bitration to check for higher priority arbitrating devices.
Parity is not guaranteed valid during Arbitration.

B; DBg DB; DB; DBy DBy DBy ﬁo

Figure 1. Current SCSI Data Register

Output Data Register—Address 0 (Write Only)

The Output Data Register is a write-only register that is
usedto send datato the SCSIBus. This is accomplished
by either using a normai CPU write, or under DMA con-
trol, by using IOW and DACK. This register is also used
to assert the proper ID bits or the SCSI Bus during the
Arbitration and Selection phases.

7 6 5 4 3 2 1 0

_5'5 tﬁ4 ﬁa ﬁz DBy DBg

DB7 Bg

Figure 2. Output Data Register

input Data Register—Address 6 (Read Only)

The Input Data Register is a read-only register that is
used to read laiched data from the SCS! Bus. Data is
latched either during a DMA Target receive operation
when ACK goes active or during a DMA Initiator receive
when REQ goes active. The DMA Mode bit (port 2, bit 1)
must be set before data can be latched inthe Input Data
Register. This register may be read under DMA control
using IOR and DACK. Parity is optionally checked when
the Input Data Register is loaded.

7 6 5 4 3 2 1 0

DB, DBy DBs DB, DBz DB, DBy DBy

Figure 3. Input Data Register
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Initiator Command Register—Address 1
(Read/Write})

The Initiator Command Register is a read/write register
that is used to assert certain SCSI Bus signals, to moni-
tor those signals, and to monitor the progress of bus ar-
bitration. Many of these bits are significant only when
being used as Initiators; however, most can be used
during Target role operation.

7 6 5 4 3 2 1 0

Assert AIP LA Assert Assert Assert Assert Assert

RST ACK BSY SEL ATN Data

Bus
Figure 4-1.
Initiator Command Register—Register Read
7 6 5 4 3 2 1 0
0

Assert Test Diff Assert Assert Assert Assert Assert
RST Mode Enbi ACK SY EL ATN DBata
us

Figure 4-2.
Initiator Command Register—Register Write

The following-describes the operation of all bits in the
Initiator Command Register.

Bit 7—Assert RST

Whenever a one is written to bit 7 of the Initiator Com-
mand Register, the RST signal is asserted on the SCSI
Bus. The RST signal wifl remain asserted until this bit is
reset or until an external RESET occurs. After this bit is
set (1), IRQ goes active and all internal logic and control
registers are reset (except for the interrupt latch and the
Assert RST bit). Writing a zero to bit 7 of the Initiator
Command Register de-asserts the RST signal. Reading
this register simpiy reflects the status of this bit.

Bit 6—AIP (Arbitration in Progress) (Read Bit)

This bit is used to determine if Arbitration is in progress.
For this hit to be active, the Arbitrate bit (port 2, bit 0}
must have been set previously. It indicates that a Bus-
Free condition has been detected and that the chip has
asserted BSY and the contents of the Output Data Reg-
ister (port 0) onto the SCSI Bus. AIP will remain active
until the Arbitrate bit is reset.

Bit 6—Test Mode (Write Bit)

This bit may be written during a test environment to
disable all output drivers, effectively removing the
AmMS53C80A from the circuit. Resetting this bit returns
the part to normatl operation.

Bit 5—LA (Lost Arbitration) (Read Bit)

This bit, when active, indicates that the Am53C80A de-
tected a Bus-Free condition, arbitrated for use of the bus
by asserting BSY andits ID on the Data Bus, and lost Ar-

bitration due to SEL being asserted by another bus de-
vice. For this bit to be active, the Arbitrate bit (port 2,
bit 0) must be active.

Bit 5—Diff Enbl (Differential Enable) (Write Bit)

This bit should be written with a zero for proper
operation.

Bit 4—Assert ACK

This bit is used by the bus initiator to assert ACK on the
SCSI Bus. In order to assert ACK, the Targetmode bit
(port 2, bit 6) must be False. Writing a zero 1o this bit re-
sets ACK on the SCSI Bus. Reading this register simply
reflects the status of this bit.

Bit 3—Assert BSY

Writing a one (1) into this bit position asserts BSY onto
the SCSI Bus. Conversely, a zero resets the BSY signal.
Asserting BSY indicates a successful selection or
reselection and resetting this bit creates a Bus-Discon-
nect condition. Reading this register simply reflects the
status of this bit.

Bit 2—Assert SEL

Writing a one (1) into this bit position asserts SEL onto
the SCSI Bus. SEL is normally asserted after Arbitra-
tion has been successfully completed. SEL may be de-
asserted by resetting this bit to a zero. A read of this
register simply reflects the status of this bit.

Bit 1—Assert ATN

ATN may be asserted on the SCSi Bus by setting this bit
to aone (1) ifthe Targetmode bit (port 2, bit 6) is False.
ATN is normally asserted by the initiator to request a
Message Out bus phase. Note that since Assert SEL
and Assert ATN are in the same register, a select with
ATN may be implemented with one CPU write. ATN may
be de-asserted by resetting this bit to zero. Aread of this
register simply reflects the status of this bit.

Bit 0—Assert Data Bus

The Assert Data Bus bit, when set, allows the contents
of the Output Data Register to be enabled as chip out-
puts on the signals DBo—DB-. Parity is also generated
and asserted on DBP.

When connected as an initiator, the outputs are only
enabled if the Targetmode bit (port 2, bit 6) is False, the
received signal I/O is False, and the phase signals (C/D,
1’0, and MSG) match the contents of the Assert C/D,
Assert /0, and Assert MSG in the Target Command
Register.

This bit should also be set during DMA send operations.

Mode Register—Address 2 (Read/Write)

The Mode Register is used to control the operation of
the chip. This register determines whether the
Am53CB80A operates as an initiator or a Target, whether
DMA transfers are being used, whether parity is
checked, and whether interrupts are generated on
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various external conditions. This register may be read to
check the value of these internal control bits. Figure 5
describes the operation of these control bits.

7 6 5 4 3 2 1 0

Block Target Enbl Enbl Enbl Monitor DMA Arbi-
Mode Mode Parity Parity EOP Busy Mode trate
DMA Check- Inter- Inter-

ing rupt rupt

Figure 5. Mode Register

Bit 7—Bilock Mode DMA

The Block Mode DMA bit controls the characteristics of
the DMA DRQ-DACK handshake. When this bit is reset
(0) and the DMA Mode bit is active (1), the DMA hand-
shake uses the normal interlocked handshake, and the
rising edge of DACK indicates the end of each byte be-
ing transferred. In block mode operations, Block Mode
DMA bit set (1), and DMA Mode bit set (1), the end of
TOR or TOW signifies the end of each byte transferred
and DACK is allowed to remain active throughout the
DMA operation. Ready can then be used to request the
next transfer.

Bit 6—Targetmode

The Targetmode bit allows the Am53C80Ato operate as
either an SCSI Bus Initiator, bit reset (0), or as an SCSI
Bus Target device, bit set (1). in order for the signals
ATN and ACK to be asserted on the SCSI Bus, the Tar-
getmode bit must be reset (0). In order for the signals
C/D, 110, MSG, and REQ to be asserted on the SCSI
Bus, the Targetmode bit must be set {1).

Bit 5—Enable Parity Checking

The Enable Parity Checking bit determines whether par-
ity errors will be ignored or saved in the parity error latch.
it this bit is reset (0), parity will be ignored. Conversely, if
this bit is set (1), parity errors will be saved.

Bit 4—Enable Parity Interrupt

The Enable Parity Interrupt bit, when set (1), will cause
an interrupt (IRQ) to occur if a parity error is detected. A
parity interrupt will only be generated if the Enable Parity
Checking bit (bit 5) is also enabled (1).

Bit 3—Enable EOP interrupt

The Enable EOP Interrupt bit, when set (1), causes an
interrupt to occur when the EOP (End of Process) signal
is received from the DMA controlier logic.

Bit 2—Monitor Busy

The Monitor Busy bit, when True (1), causes aninterrupt
to be generated for an unexpected loss of B BSY. When
the interrupt is generated due to loss of BSY, the lower
six bits of the Initiator Command Register are reset (0)
and all signals are removed from the SCSI Bus.

Bit 1—DMA Mode

The DMA Mode bit is normally used to enable a DMA
transfer and must be set (1) prior to writing ports 5
through 7. Ports 5 through 7 are used to start DMA trans-
fers. The Targetmode bit (port 2, bit 6) must be consis-
tent with writes to port 6 and 7 [i.e., set (1) for a write to
port 6 and reset (0) for a write to port 7]. The control bit
Assert Data Bus (port 1, bit 0) must be True (1) for all
DMA send operations. In the DMA mode, REQ and ACK
are automatically controlled.

The DMA Mode bit is not reset upon the receipt of an
EOP signal. Any DMA transfer may be stopped by writ-
ing a zero into this bit location; however, care must be
taken not to cause CS and DACK to be active simultane-
ously.

Bit 0—Arbitrate

The Arbitrate bitis set (1) to start the Arbitration process.
Prior to setting this bit, the Output Data Register should
contain the proper SCSi device ID value. Only one data
bit should be active for SCS! Bus Arbitration. The
Am53C80A will wait for a Bus-Free condition before en-
tering the Arbitration phase. The results of the Arbitra-
tion phase may be determined by reading the status bits
LA and AIP (port 1, bits 5 and 6, respectively).

Target Command Register—Address 3
(Read/Write)

When connected as a target device, the Target Com-
mand Register allows the CPU to control the SCSI Bus
Information Transfer phase and/or to assert REQ simply
by writing this register. The Targetmode bit (port 2, bit 6)
must be True (1) for bus assertion to occur. The SCSI
Bus phases are described in Table 2.

Table 2. SCSI Information Transfer Phases

Assert | Assert | Assert
Bus Phase /0 C/D MSG

Data Out
Unspecified
Command
Message Out
Data In
Unspecified
Status
Message In

- e a0 000

S
0
1
0
1
0
1
0
1

N o W= I S N o )

When connected as an Initiator with DMA Mode True, if
the phase lines (IO, C/D, and MSG) do not match the
phase bits in the Target Command Register, a phase-
mismatch interrupt is generated when REQ goes active.
In order to send data as an Initiator, the Assert /O, As-
sert C/D, and Assert MSG bits must match the corre-
sponding bits in the Current SCSI Bus Status Register
(port4). The Assert REQ bit (bit 3) has no meaning when
operating as an Initiator.

AmS3C80A 1-61
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Last X X X  Assert Assert Assert Ass__en
Byte _ REQ MSG CD 10

Figure 6. Target Command Register

The Am53C80A uses bit 7 of this register to determine
when the last byte of a DMA transfer is sent to the SCSI
Bus. This flag is necessary since the end of DMA bit in
the Bus and Status Register only reflects when the last
byte was received from the DMA.

Current SCSI Bus Status Register—
Address 4 (Read Only)

The Current SCSI Bus Status Register is a read-only
register that is used to monitor seven SCSI Bus control
signals plus the Data Bus parity bit. For example, an in-
itiator device can use this register to determine the cur-
rent bus phase and to poll REQ for pending data
transfers. This register may also be used to determine
why a particular interrupt occurred. Figure 7 descnbes
the Current SCSI Bus Status Register.

7 6 5 4 3 2 1 0

RST BSY REQ MSG CTD V E BP

ol

Figure 7. Current SCSI Bus Status Register

Select Enable Register—Address 4
(Write Only)

The Select Enable Register is a write-only register
which is used as a mask to monitor a signal ID during a
selection attempt. The simultaneous occurrence of the
correct ID bit, BSY False, and SEL True will cause anin-
terrupt. This interrupt can be disabled by resetting all
bits in this register. If the Enable Parity Checking bit
(port 2, bit 5) is active (1), parity will be checked during
selection.

Figure 8. Select Enable Register

Bus and Status Register—Address 5
(Read Only)

The Bus and Status Register is a read-only register that
can be used to monitor the remaining SCS! control
signals not found in the Current SCSI Bus Status Reg-
ister (ATN and ACK), as well as six other status bits. In-
dividual descriptions of each bit of the Bus and Status
Register follow.

7 6 5 4 3 2 1 0

End DMA Parity Inter- Phase Busy ATN ACK
of Re- Error rupt Match Error
DMA quest Re-

quest

Active

Figure 9. Bus and Status Register

Bit 7—End of DMA Transfer

The End of DMA Transfer bit is set if EOP, DACK, and
either TOR or TOW are are simuitaneously active for at Ieast
100 ns. Since the EOP signal can occur during the fast
byte sent to the Output Data Register (port 0), the REQ
and ACK signais should be monitored to ensure that the
last byte has been transferred. This bit is reset when the
DMA Mode bit is reset (0) in the Mode Register (port 2).

Bit 6—DMA Request

The DMA Request bit allows the CPU to sample the out-
put pin DRQ. DRQ canbe cleared by asserting DACK or
by resetting the DMA Mode bit (bit 1) in the Mode Regis-
ter (port 2). The DRQ signal does not reset when a
phase-mismatch interrupt occurs.

Bit 5—Parity Error

This bitis set if a parity error occurs during a data receive
or adevice selection. The Parity Error bit can only be set
(1) if the Enable Parity Check bit (port 2, bit 5) is active
(1). This bit may be cleared by reading the Reset Parity/
Interrupt Register (port 7).

Bit 4—Interrupt Request Active

This bit is set if an enabled interrupt condition occurs. It
reflects the current state of the IRQ output and can be
cleared by reading the Reset Parity/Interrupt Register
{port 7).

Bit 3—Phase Match

The SCSI signals, MSG, C/D, and 1/0, represent the
current Information Transfer phase. The Phase Match
bit indicates whether the current SCSi Bus phase
matches the lower 3 bits of the Target Command Regis-
ter. Phase Match is continuously updated and is only
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significant when operating as a Bus Initiator. A phase
match is required for data transfers to occur on the SCS!
Bus.

Bit 2—Busy Error

The Busy Error bit is active if an unexpected loss of the
BSY signal has occurred. This latch is set whenever the
Monitor Busy bit (port 2, bit 2) is True and BSY is False.
An unexpected loss of BSY will disable any SCSI out-
puts and will reset the DMA Mode bit (port 2, bit 1).

Bit 1—ATN

This bit reflects the condition of the SCSI Bus control
signal ATN. This signal is normally monitored by the
Target device.

Bit 0—ACK

This bit reflects the condition of the SCSI Bus control
signal ACK. This signal is normally monitored by the
Target device.

DMA Registers

Three write-only registers are used to initiate all DMA
activity. They are Start DMA Send (port 5), Start DMA
Target Receive (port 6}, and Start DMA Initiator Receive
(port 7). Simply writing these registers starls the DMA
transfers. Data presented to the Am53C80A on signals
Do—Dy7 during the register write is meaningless and has
no effect on the operation. Prior to writing these regis-
ters, the Block Mode DMA bit (bit 7), the DMA Mode bit
(bit 1) and the Targetmode bit (bit 6) in the Mode Regis-
ter (pont 2) must be appropriately set. The individual reg-
isters are briefly described as follows.

Start DMA Send—Address 5 (Write Only)

This register is written to initiate a DMA send, from the
DMA to the SCS! Bus, for either Initiator or Target role
operations. The DMA Mode bit (port 2, bit 1) must be set
prior to writing this register.

Start DMA Target Receive—Address 6 (Write Only)

This register is written 1o initiate a DMA receive—from
the SCSI Bus to the DMA—for Target operation only.
The DMA Meode bit (bit 1) and the Targetmode bit (bit 6)
inthe Mode Register (port 2) must both be set (1) priorto
writing this register.

Start DMA Initiator Recelve—Address 7
(Write Only)

This register is written to initiate a DMA receive—trom
the SCSI Bus to the DMA, for initiator operation only.
The DMA Mode bit (bit 6) must be False (0) inthe Mode
Register (port 2) prior to writing this register.

Reset Parity/Interrupt—Address 7 (Read Only)

Reading this register resets the Parity Error bit (bit 5),
the Interrupt Request bit (bit 4), and the Busy Error bit
(bit 2) in the Bus and Status Register (port 5).

On-Chip SCSI Hardware Support

The Am53C80A is easy to use because of its simple ar-
chitecture. The chip allows direct control and monitoring
of the SCSI Bus by providing a latch for each signal.
However, portions of the protocol define timings that are
much too quick for traditional microprocessors to con-
trol. Therefore, hardware support has been provided for
DMA transfers, bus arbitration, phase-change monitor-
ing, bus disconnection, bus reset, parity generation,
parity checking, and device selection/reselection.

Arbitration is accomplished using a Bus-Free filter to
continuously monitor BSY. If BSY remains inactive for at
least 400 ns, then the SCSI Bus is considered free and
Arbitration may begin. Arbitration will begin if the bus is
free, SEL is inactive, and the Arbitration bit (port 2, bit 0)
is active. Once arbitration has begun (BSY asserted), an
arbitration delay of 2.2 us must elapse before the Data
Bus can be examined to determine if Arbitration has
been won. This delay must be implemented in the con-
trolling software driver.

The Am53CBO0A has no clock. Delays such as bus-free
delay, bus-set delay, and bus-settle delay are imple-
mented using gate delays. These delays may differ be-
tween devices because of inherent process variations,
but are well within the proposed ANSI X3T9.2
specification.

Interrupts

The Am53C80A provides an interrupt output (IRQ) to in-
dicate a task completion or an abnormal bus occur-
rence. The use of interrupts is optional and may be
disabled by resetting the appropriate bits in the Mode
Register {port 2) orthe Select Enable Register (port 4).

When an interrupt occurs, the Bus and Status Register
and the Current SCSI Bus Status Register must be read
to determine which condition created the interrupt. IRQ
canbe reset simply by reading the Reset Parity/Interrupt
Register (port 7) or by an external chip reset (RESET
active for 200 ns).

Assuming the Am53C80A has been properly initialized,
an interrupt will be generated if the chip is selected or
reselected, if an EOP signal occurs during a DMA trans-
fer, if an SCSI Bus reset occurs, if a parity error occurs
during a data transter, if a bus phase mismatch occurs,
or if an SCSI Bus disconnection occurs.

Selection/Reselection

The Am53CB0A can generate a select interrupt if SEL is
True (1), its device ID is True (1), and BSY is False for at
least a bus-settle delay (400 ns). If /O is active, this
shouldbe considered a reselect interrupt. The correct ID
bit is determined by a match in the Select Enable Regis-
ter (port 4). Only a single bit match is required to gener-
ate an interrupt. This interrupt may be disabled by
writing zeros into all bits of the Select Enable Register.
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If parity is supported, parity should also be good during
the selection phase. Therefore, if the Enable Parity bit
(port 2, bit 5) is active, then the Parity Error bit should be
checked 1o ensure that a proper selection has occurred.
The Enable Parity Interrupt bit need not be set for this
interrupt to be generated.

The proposed SCSI specification also requires that no
more than two device IDs be active during the selection
process. To ensure this, the Current SCSI Data Register
(port 0) should be read.

The proper values for the Bus and Status Register (port
5) and the Current SCSI Bus Status Register (port 4) are
displayed in Figures 10 and 11, respectively.

7 6 5 4 3 2 1 0

0 0 0o} 1 X 0 X 0

End DMA Parity Inter- Phase Busy ATN ACK
of Re- Error rupt Match Error
DMA quest Re-
quest
Active
Figure 10. Bus and Status Register
7 6 5 4 3 2 1 0

0 0 0 X X X 1 X

RST BSY REQ MSC ©TDO VO SEL DB

<!

Figure 11. Current SCSI Bus Status Register

End of Process (EOP) Interrupt

An End of Process (EOP) signal which occurs during a
DMA transfer (DMA Mode True) will set the End of DMA
Status bit (port 5, bit 7) and will optionally generate an
interrupt if the Enable EOP Interrupt bit (pont 2, bit 3) is
True. The EOP puise will not be recognized (End Of
DMA bit set) unless EOP, DACK, and either IOR or IOW
are concurrently active for at least 100 ns. DMA trans-
fers can still occur if EOP was not asserted at the correct
time. This interrupt can be disabled by resetting the En-
able EOP Interrupt bit.

The proper values for the Bus and Status Register (port
5) and the Current SCSI Bus Status Register (port 4) for
this interrupt are shown in Figures 12 and 13,
respectively.

7 6 5 4 3 2 1 0
1 0 0 1 0 o] 0 X
End DMA Parity Inter- Phase Busy ATN ACK
of Re- Error rupt Match Error
DMA quest Re-
quest
Active
Figure 12. Bus and Status Register
7 6 5 4 3 2 1 0

0 1 X X X X 0 X

ST BSY REQ MSG THD 17O SEL DBP

Figure 13. Current SCSI Bus Status Register

The End of DMA bit is used to determine when a block
transfer is complete. Receive operations are complete
when there is no data left in the chip and no additional
handshakes occurring. The only exception to this is re-
ceiving data as an Initiator when the Target opts to send
additional data for the same phase. In this case, REQ
goes active andthe new data s present inthe Input Data
Register. Since a phase-mismatch interrupt will not oc-
cur, REQ and ACK need to be sampled to determine that
the Target is attempting to send more data.

For send operations, the End of DMA bit is set when the
DMA finishes its transfer, but the SCSI transfer may stiil
be in progress. If connected as a Target, REQ and ACK
shouid be sampled until both are Faise. If connected as
an Initiator, a phase change interrupt can be used to sig-
nal the completion of the previous phase. it is possible
for the Target to request additional data for the same
phase. In this case, a phase change will not occur and
both REQ and ACK must be sampled to determine when
the last byte was transferred.

SCSI Bus Reset

The AmS3CBOA generates an interrupt when the RST
signal fransitions to True. The device releases all bus
signals within a bus-clear delay (800 ns) of this transi-
tion. This interrupt also occurs after setting the Assert
RST bit (port 1, bit 7). This interrupt cannot be disabled.
(Note: RSTis not latched in bit 7 of the Current SCS| Bus
Status Register and may not be active when this port is
read. For this case, the Bus Reset interrupt may be de-
termined by default.)
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The proper values for the Bus and Status Register (port
5) and the Current SCS! Bus Status Register (port 4)
are displayed in Figures 14 and 15, respectively.

7 B 5 4 3 2 1 0
0 X (o} 1 X o} X X
End DMA Parity Inter- Phase Busy ATN ACK

of Re- Error rupt Match Error
DMA quest Re-
quest
ive

Figure 14. Bus and Status Register

7 6 5 4 3 2 1 0

X X X X X X X X

RST BSY REQ MSG CTD 1O FL

O
[ve]

Figure 15. Current SCSi Bus Status Register

Parity Error

Aninterrupt is generated for a received parity error if the
Enable Parity Check (bit 5) and the Enable Parity Inter-
rupt (bit 4) bits are set (1) in the Mode Register (port 2).
Parity is checked during a read of the Current SCS| Data
Register (port 0) and during a DMA receive operation. A
parity error can be detected without generating an inter-
rupt by disabling the Enable Parity Interrupt bit and
checking the Parity Error flag (port 5, bit 5).

The proper values for the Bus and Status Register (port
5) and the Current SCSI Bus Status Register (port 4) are
displayed in Figures 16 and 17, respectively.

corresponding bits in the Target Command Register:
Assert 7O (bit 0), Assert C/D (bit 1), and Assert MSG (bit
2). The comparison occurs continually and is reflected in
the Phase Match bit (bit 3) of the Bus and Status Regis-
ter (port 5). If the DMA Mode bit (port 2, bit 1) is active
and a phase mismatch occurs when REQ changes from
False to True, an interrupt (IRQ) is generated.

A phase mismatch prevents the recognition of REQ and
removes the chip from the bus during an initiator send
operation [DBo—DB; and DBP will not be driven even
though the Assernt Data Bus bit (port 1, bit 0) is active].
This interrupt is only significant when connected as an
initiator and may be disabled by resetting the DMA
Mode bit. (Note: It is possible for this interrupt to occur
when connected as a Target if another device is driving
the phase lines to a different state.)

The proper values for the Bus and Status Register (port
5) andthe Current SCSI Bus Status Register (port 4) are
displayed in Figures 18 and 19, respectively.

7 6 5 4 3 2 1 0
0 o] 0 1 0 o} X 0
End DMA Parity Inter- Phase Busy ATN ACK
of Re- Error rupt Match Error
DMA quest Re-
quest
Active
Figure 18. Bus and Status Register
7 6 5 4 3 2 1 0
Y 1 X X X X 0 X

7 6 5 4 3 2 1 0
o] X 1 1 1 0 X X
End DMA Parity Inter- Phase Busy ATN ACK
of Re- Error rupt Match Error
DMA quest Re-
quest
Active
Figure 16. Bus and Status Register
7 ] 5 4 3 2 1 0
0 1 X X X X 0 X

RST BSY REQ MSG TD 11O EL B

Ui

Figure 17. Current SCSI Bus Status Register

Bus Phase Mismatch

The SCSi phase lines are composed of the signals 77O,
C/D, and MSG. These signals are compared with the

RST BSY REQ MSG CTD 10 EL DBP

Figure 19. Current SCSI Bus Status Register

Loss of BSY

If the Monitor Busy bit (bit 2) in the Mode Register (port
2) is active, an interrupt will be generated if the BSY sig-
nal goes False for at least a bus-settle delay (400 ns).
This interrupt may be disabled by resetting the Monitor
Busy bit. Register values are displayed in Figures 20
and 21.

7 6 5 4 3 2 1

0
0 0 Y] 1 X 1 0 0

End DMA Parity Inter- Phase Busy ATN ACK
of Re- Error rupt Match Error
DMA quest Re-

guest

Active

Figure 20. Bus and Status Register
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ST BSY REQ MSG CD 7O SEL DB

Figure 21. Current SCSI Bus Status Register

Reset Conditions

Three possible reset situations exist with the
Am53C80A.

Hardware Chip Reset

When the signal RST is active for at least 200 ns, the
AmM53C80A device is re-initialized and all internal logic
and control registers of SCSI are cleared. This is a chip
reset only and does not create an SCS| Bus-Reset con-
dition.

SCS! Bus Reset (RST) Received

When an SCSI RST signal is received, an IRQ interrupt
is generated and a SCSI chip reset is performed. All in-
ternal logic and registers are cleared, except for the IRQ
interrupt latch and the Assent RST it (bit 7) in the Initia-
tor Command Register (port 1). (Note: The RST signal
may be sampled by reading the Current SCS! Bus
Status Register (port 4); however, this signal is not
latched and may not be present when this port is read.)

SCSI Bus Reset (RST) Issued

If the CPU sets the Assert RST bit (bit 7) in the Initiator
Command Register (port 1), the RST signal goes active
on the SCSI Bus and an internal reset is performed.
Again, all internal logic and registers are cleared except
forthe IRQ interrupt latch and the Assert RST bit (bit 7) in
the Initiator Command Register (port 1). The RST signal
will continue to be active until the Assert RST bit is reset
or until a hardware reset occurs.

Data Transfers

Data may be transferred between SCSI Bus devices in
one of four modes: (1) Programmed 1/O, (2) Normal
DMA, (3) Block Mode DMA, or (4) Pseudo DMA. The fol-
lowing sections describe these modes in detail. {Note:
For all data transfer operations, DACK and CS should
never be active simultaneously.)

Programmed 1/O Transfers

Programmed I/O is the most primitive form of data trans-
fer. The REQ and ACK handshake signals are individu-
ally monitored and asserted by reading and writing the
appropriate register bits. This type of transfer is nor-
mally used when transferring small blocks of data, such
as command blocks or message and status bytes.

An Initiator send operation would begin by setting the
C/D, 70, and MSG bits in the Target Command Register
to the correct state so that a phase match exists. In addi-

tion to the phase match condition, it is necessary for the
Assert Data Bus bit (port 1, bit 0) to be True and the
received I/O signal to be False for the Am53C80A to
send data.

For each transfer, the data is loaded into the Output
Data Register (port 0). The CPU then waits for the REQ
bit (port 4, bit 5) to become active. Once REQ goes ac-
tive, the Phase Match bit (port 5, bit 3) is checked and
the Assert ACK bit (port 1, bit 4) is set. The REQ bit is
sampled until it becomes False and the CPU resets the
Assert ACK bit to complete the transfer.

Normai DMA Mode

DMA transfers are normally used for large block trans-
fers. The SCSI chip outputs a DMA request (DRQ)
whenever it is ready for a byte transfer. External DMA
logic uses this DRQ signal o generate DACK and an
TORor anTOW pulse tothe Am53C80A. DRQ goes inac-
tive when DACK is asserted, and DACK goes inactive
some time after the minimum read or write pulse width.
This process is repeated for every byte. For this mode,
DACK should not be allowed to cycle unless a transfer is
taking place.

Block Mode DMA

Some popular DMA controllers such as the Am9517A
provide a Block Mode DMA transfer. This type of trans-
fer allows the DMA controller to transter blocks of data
without relinquishing the use of the Data Bus to the CPU
after each byte is transferred; thus, laster transfer rates
are achieved by eliminating the repetitive access and
release of the CPU Bus.

If the Block Mode DMA bit {port 2, bit 7) is active, the
Am53C80A will begin the transfer by asserting DRQ.
The DMA controller then asserts DACK for the remain-
der of the block transfer. DRQ goes inactive for the dura-
tion of the transfer.

Non-Block Mode DMA transfers end when DACK goes
False, whereas Block mode transfers end when IOR or
IOW becomes inactive. Since this is the case, DMA
transfers may be started sooner in a Bilock Mode
transfer.

To obtain optimum performance in Block Mode opera-
tion, the DMA logic may optionally use the normal DMA
mode interlocking handshake. READY is still avaitable
to throttle the DMA transfer, but DRQ is 30 to 40 ns
faster than READY and may be used to start the cycle
sooner.

The methods described under “Halting a DMA Opera-
tion” apply for all DMA operations.

Pseudo DMA Mode

To avoid the tedium of monitoring and asserting the re-
quest/acknowledge handshake signals for programmed
I/O transfers, the system may be designed to implement
apseudo DMA mode. This mode is implemented by pro-
gramming the Am53C80A to operate in the DMA mode,
but using the CPU to emulate the DMA handshake.
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DRQ may be detected by polling the DMA Request bit
(bit 6) in the Bus and Status Register (port 5), by sam-
pling the signal through an external port, or by usingitto
generate a CPU interrupt. Once DRQ is detected, the
CPU canperform aread or write datatransfer. This CPU
read/write is externally decoded to generate the appro-
priate DACK and IOR or IOW signals.

Often, exiernal decoding logic is necessary to generate
the Am53C80A CS signal. This same logic may be used
to generate DACK at no extra system cost and provide
anincreased performance in programmed I/O transfers.

Halting a DMA Operation

The EOP signal is not the only way to halt a DMA trans-
fer. A bus phase mismatch or a reset of the DMA Mode
bit (port 2, bit 1) can also terminate a DMA cycle for the
current bus phase.

Using the EOP Signal

If EOP is used, it should be asserted for at least 100 ns
while DACK and IOR or IOV TOW are re simultaneously active.
Note, however, that if JOR or TOW is not active an in-
terrupt will be generated, but the DMA activity will con-
tinue. The EOP signal does not reset the DMA Mode bit.
Since the EOP signal can occur during the last byte sent
to the Output Data Register (port 0), the REQ and ACK
signals should be monitored to ensure that the last byte
has transferred.

Bus Phase Mismatch Interrupt

Abus phase mismatch interrupt may be used to halt the
transfer if operating as an Initiator. Using this method
frees the host from maintaining a data length counter
and frees the DMA logic from providing the EOP signal.
It performing an Initiator send operation, the Am53C80A
requires DACK to cycle before ACK goesinactive. Since
phase changes cannot occur if ACK is active, either
DACK must be cycled after the last byte is sent or the
DMA Mode bit must be reset in order to receive the
phase mismatch interrupt.

Resetting the DMA Mode Bit

A DMA operation may be halted at any time simply by
resetting the DMA Mode bit. it is recommended that the
DMA Mode bit be reset after receiving an EOP or bus
phase-mismatch interrupt. The DMA Mode bit mustthen
be set before writing any of the start DMA registers for
subsequent bus phases.

If resetting the DMA Mode bit is used instead of EOP for
Target role operation, then care must be taken to reset
this bit at the proper time. If receiving data as a Target
device, the DMA Mode bit must be reset once the last
DRQ is received and before DACK is asserted to pre-
vent an additional REQ from occurring. Resetting this bit
causes DRQ to go inactive. However, the last byte re-
ceived remains in the Input Data Register and may be
obtained either by performing a normal CPU read or by
cycling DACK and IOR. In most cases EOP is easier to
use when operating as a Target device.

Flowcharts

Flowcharts are provided (see Figures 22 through 25) as
a guideline to facilitate your firmware development.
Firmware will vary depending on the application and the
level of the SCSI protocol being supported.
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Write ID Bit to
Data Output
Register
(port 0)

|

[

Set ARBIT
(port 2, bit 0)

Check
ARBIT in Prog.
part 1, bit 6

Reset ARBIT
(port 2, bit 0)

Wait 2.2 us
Arbitration Delay

Read Port 0 to See
if a Higher Priority
ID is Present

Higher
Priority
Present

Check
Lost Arbitration
port 1, bit5

Set SEL
(port 1, bit 2)

:

Wait 1.2 s Min.
(Bus Clear + Settle)

*Reselection Only [

}

Set Targetmode
(port 2, bit 6)

!

Set VO
(port 3, bit 0)

!

Write Controller’s
and Initiator’s 1D
Bits to Data Output
Register (port 0)

!

____ ASRT
BSY, and ASRT Data
Bus
(port 1, bits 3, 0)

:

Reset ARBIT
(port 2, bit 0)

:

Ciear the Select
Enable Register
(port 4)

:

Reset BSY
(port 1, bit 3)

Busy Line
Asserted Within
250 ms?2

Error Handler

*

Set BSY
(port 1, bit 3)

!

Clear SEL and ASRT

Figure 22. Arbitration and (Re) Selection

Data Bus Flags
(port 1, bits 2, 0)
Information
Transfer Phases

10665B-005A
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A
Service — —
Message Set C/D and REQ Flags | BEQ = 1
Condition (port 3, bits 1, 3) ACK = 0
|
On
Check
ACK Flag
(port 5, bit 0
Set C/D Flag REQ =0 Read G
(port 3, bit 1) ACK = 0 ead Current .
SCsl REQ =1
Data Register ACK =1
i (port 0)
Set C/D Flag REQ = 1 l
(port 3, bits 1, 3) ACK =0 Set C/D Flag
Clear REQ Flag
| {port 3, bits 1, 3)
.|
Check
ACK Flag REQ =0
(port 5, bit 0 ACK = 0
Read Current
SCSI REQ = 1
Data Register ACK = 1
(port 0)
Examine Function
Code
Set Command
Length Pointer Enter
1 Next
Phase
Set C/D Flag Eq
Clear REQ Flag mQ{ =0
(port 3, bits 1, 3) =1
REQ =0
ACK = 0
10665B-006A
Figure 23. Command Transfer Phase (Target)
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>
Q
A
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10665B-007A

Figure 24. Data Transfer to Host via Programmed 1/O
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l

Setup DMA Chip
With Base Address,
Word Count, and
Mode of Operation

Set BSY,
Assert Data Bus
(port 1, bits 3, 0)

Set BLK Mode DMA,
En. EOP INT., Target-
made, and DMA Mode

(port 2, bits 7, 3, 1)

Set ASRT /O
{port 3, bit 1)

Set Start DMA
(port 5)

EOP
Interrupt?

Check Ending
Status
(port 5)

Status Phase

10665B-008A

Figure 25. Data Transfer via DMA
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Read

Current SCSI Data (00)
7 6 5 4 3 2 1

(TTLLLTL]

DB; ... DBo

initiator Command Register (01)
7 6 5 4 3 2 1 0

HEEEE

I I | Assert Data Bus
Assert ATN
As_ﬂtSEL
AssertBSY

AssertACK
Lost Arbitration

Arbitration In Progress
AssertRST

Mode Register (02)
7 6 5 4 3 2 1 0

| [ Amitration
DMA Mode
Monitor BSY

Enable EOP Interrupt
Enable Parity Interrupt
Enable Parity Checking
Target Mode
Block Mode DMA

Target Command Register (03)
2 1 0

[Tolelol TT 1]

Output Data Register (00)
5 4 3 2 1 0

(TITILIIT]

DB;... DB

Initiator Command Register (01)
4 3 2 1 0

EEON

‘ |  Assert Data Bus
Asget ATN
Assert SEL
Assert BSY
Assert ACK

Test Mode
Assert RST

Mode Register (02)
7 6 5 4 3 2 1 O

HEEEEEN

I | Arbitration
DMA Mode
Monitor BSY

Enable EOP Interrupt

Enable Parity Interrupt
Enable Parity Checking
Target Mode
Block Mode DMA

Target Command Register (03)
4 3 2 1 0

] [LT]

l [ Assenn O Assert VO
Assert C/D Assert C/D
Last Assert MSG Assert MSG
as BEQ
Byte Assert REQ Assert REQ
Sent
10665B-009A
Figure 26. Register Reference Chart
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Read Write
Current SCSI Bus Status (04) Select Enabie Register (04)
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
llllillll HEEEEEER
I | 1 oep DB ... DB,
SEL
7o)
)
MSG
| me
BSY
BST
Bus and Status Register (05) Start DMA Send (05)
7 6 5§ 4 3 2 1 0 3 2 1 0
| DX XD o]
[T
BusyA Error
Phase Match
Interrupt Request
Parity Error
DMA Request
End of DMA
Input Data Register (06) Start DMA Target Receive (06)
7 6 5§ 4 3 2 1 0 7 6 5 4 3 2 1
HEEENEEE Lx[x [ x| x[ x| x] x| x]
DB: ... DB,
Reset Parity/Interrupt (07) Start DMA Initiator Receive (07)
7 6 5 4 3 2 1 0
[x[x{xfx] ] x[x] x] Lx [ x| x| x] x] x| x| x]
10665B-010A
Note:
X =Don’t Care
Figure 26. Register Reference Chart (continued)
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65 to +150°C
Supply Voltage on Any Pin
with Respect to Ground
Power Dissipation

-0.5t0+7.0V
100 mwW

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES

Commercial (C) Devices
Ambient Temperature (Ta)
Supply Voltage (Vcc)

0to +70°C
+4.75t0 +5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating ranges

Parameter Description Test Conditions I Min. | Max. l Unit
Input Signal Requirements
HIGH-Level, Input Vik 2.0 5.25 \%
LOW-Level, Input ViL -0.3 0.8 Vv
HIGH-Level Input Current, I, on:
SCSI Bus Pin except RST ViH=525V,ViL=0 50 JA
All Other Pins 10
LOW:-Level Input Current, li, on:
SCSI Bus Pins except RST VH=525V,ViL=0 -50 HA
All Other Pins -10
Output Signal Requirements
HIGH-Level Output on All Pins Voo =4.75 V, lon=-3.0 mA 2.4 \
LOW-Level Output on:
SCSIBus Pins Vpp =475V, loL = 48.0 mA 05 \"
All Other Pins Voo =475V, loL = 7.0 mA 05 A
1-74 Am53C80A
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fromHto L fromHto L
May Will be
Change Changing
from L to H fromLto H
Don’t Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-

Impedance
“Off” State
KS000010

SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. | Max. | Unit
T1 Address Setup to Write Enable” 10 ns
T2 Address Hold from End Write Enable” 0 ns
T3 Write Enable Width* 10 ns
T4 Chip Select Hold from End of lOW 0 ns
T5 Data Setup to £nd of Write Enable* 10 ns
T6 Data Hold Time from End of TOW 10 ns

*Write Enable is the occurence of TOW and CS.

e— T2

/) - 7777777
N

- T3 —>te— T4

\ 5

re—— T6

o Z7777TTTTTIN — 77777777

1066580118
CPU Write Cycle
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SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. | Max. | Unit
T Address Setup to Read Enable* 10 ns
T2 Address Hold from End Read Enable* 0 ns
T3 Chip Select Hold from End of TOR 0 ns
T4 Data Access Time from Read Enable* 40 ns
5 Data Hold Time from End of TOR 20 ns

*Read Enable is the occurence of TOR and CS.

je———— T2

/s — 7777777
N

—

el

|

oo Z77TIIITTTTTIN . NITTTI7777

CPU Read Cycle 10665B-012A
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SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. | Max. | Unit
T DRQ FALSE from DACK TRUE 35 ns
T2 DACK FALSE to DRQ TRUE 30 ns
T3 Write Enable Width* 40 ns
T4 DACK Hold from End of TOW ns
5 Data Setup to End of Write Enable* ns
T6 Data Hold Time from End of IOW ns
T7 Width of EOP Pulse (Note 1) 40 ns
T8 ACK TRUE to REQ FALSE 85 ns
T9 REQ from End of DACK (ACK FALSE) 40 ns
T10 ACK TRUE to DRQ TRUE (Target) 90 ns
T11 REQ from End of ACK (DACK FALSE) 30 ns
T12 Data Hold from Write Enable 0 ns
T13 Data Setup to REQ TRUE (Target) 40 ns

*Write Enable is the occurence of IOW and DACK.

Note:

1. EOP, 1OW, and DACK must be concurrently TRUE for at least T7 for proper recognition of the

EOP pulse.
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l‘.' AMD

SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. Max. unit
T DRQ FALSE from DACK TRUE 35 ns
T2 DACK FALSE to DRQ TRUE 30 ns
T3 Write Enable Width* 40 ns
T4 DACK Hold from End of TOW 0 ns
T5 Data Setup to End of Write Enable* 10 ns
T6 Data Hold Time from End of TOW 10 ns
T7 Width of EOP Pulse (Note 1) 40 ns
T8 REQ TRUE to ACK TRUE 85 ns
To REQ FALSE to DRQ TRUE 45 ns
T10 DACK FALSE to ACK FALSE 45 ns
T11 TOW FALSE to Valid SCSI Data 65 ns
T12 Data Hold from Write Enable 4] ns

*Write Enable is the occurence of TOW and DACK.

Note:

1. EOP, IOW, and DACK must be concurrently TRUE for at least T7 for proper recognition of the
EOP pulse.
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AMD n

SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. | Max. | Unit

T1 DRQ FALSE from DACK TRUE 35 ns
T2 DACK FALSE to DRQ TRUE 30 ns
T3 DACK Hold Time from End of TOR 0 ns
T4 Data Access Time from Read Enable* 20 ns
T5 Data Hold Time from End of IOR 0 ns
T6 Width of EOP Pulse (Note 1) 40 ns
17 ACK TRUE to DRQ TRUE 90 ns
T8 DACK FALSE to REQ TRUE (ACK FALSE) 40 ns
T9 ACK TRUE to REQ FALSE g0 ns
T10 ACK FALSE to REQ TRUE (DACK FALSE) 35 ns
T11 Data Setup Time to ACK 10 ns
T12 Data Hold Time from ACK 65 ns

*Read Enable is the occurence of TOR and DACK.

Note:

1. E__E,Fl’a?é.and DACK must be concurrently TRUE for at least T6 for proper recognition of the
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a AMD

SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. | Max. | Unit

T DRQ FALSE from DACK TRUE 35 ns
T2 DACK FALSE to DRQ TRUE 30 ns
T3 DACK Hold Time from End of TOR 0 ns
T4 Data Access Time from Read Enable* 20 ns
15 Data Hold Time from End of TOR 0 ns
16 Width of EOP Pulse (Note 1} 40 ns
7 REQ TRUE to DRQ TRUE 95 ns
T8 DACK FALSE to ACK FALSE (REQ FALSE) 40 ns
T9 REQ TRUE to ACK TRUE 85 ns
T10 REQ FALSE to ACK FALSE (DACK FALSE) 35 ns
T11 Data Setup Time to REQ 10 ns
T12 Data Hold Time from REQ 65 ns

*Read Enable is the occurence of TOR and DACK.

Note:

1. EOP, IOR, and DACK must be concurrently TRUE for at least T6 for proper recognition of the

EOP puls
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AMD a

SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. | Max. | Unit
T DRQ FALSE from DACK TRUE 35 ns
T2 Write Enable Width* 40 ns
T3 Write Recovery Time 80 ns
T4 Data Setup to End of Write Enable” ns
T5 Data Hold Time from End of [OW 5 ns
T6 Width of EOP Pulse (Note 1) 40 ns
T7 ACK TRUE to REQ FALSE 85 ns
T8 REQ from End of TOW (ACK FALSE) 50 ns
T9 REQ from End of ACK (IOW FALSE) 40 ns
T10 ACK TRUE to READY TRUE 100 ns
T11 READY TRUE to IOW FALSE 45 ns
T12 TOW FALSE to READY FALSE 20 60 ns
T13 Data Hold to ACK TRUE 0 ns
T14 Data Setup to REQ TRUE 40 ns
*Write Enable is the occurence of ﬁ'\/ and DACK.
Note:
1. EOP, IOW, and DACK must be concurrently TRUE for at least T6 for proper recognition of the
EOP puise.
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a AMD

SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. | Max. | Unit
T DRQ FALSE from DACK TRUE 35 ns
T2 TOR Recovery Time 80 ns
T3 Data Access Time from Read Enable* 20 ns
T4 Data Hold Time from End of IOR 0 ns
T5 Width of EOP Pulse (Note 1) 40 ns
T6 TOR FALSE to REQ TRUE (ACK FALSE) 45 ns
T7 ACK TRUE to REQ FALSE 90 ns
T8 ACK FALSE to REQ TRUE (IOR FALSE) 35 ns
T9 ACK TRUE to READY TRUE 100 ns
T10 READY TRUE to Valid Data 50 ns
T11 TOR FALSE to READY FALSE 40 ns
T12 Data Setup Time to ACK 10 ns
T13 Data Hold Time from ACK 65 ns
*Read Enable is the occurence of IOR and DACK.
Note:
1. EOP, IOR, and DACK must be concurrently TRUE for at least T5 for proper recognition of the
EOP pulse.
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AMD n

SWITCHING CHARACTERISTICS/WAVEFORMS

Name Parameter Description Min. | Max. | Unit

T Minimum Width of Reset 100 ns

T
RESET 5 7
10665B-0198
Reset

Name Parameter Description Min. | Max. | Unit

Bus Clear from SEL TRUE 600 ns

Arbitrate Start from BSY FALSE 1200 | 2400 ns

Bus Clear from BSY FALSE 1100 ns
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n AMD

SWITCHING TEST CIRCUIT

FROM OUTPUT
UNDER TEST

10665B-021A

SWITCHING TEST WAVEFORM

2.4
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:> TEST POINTS <:
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