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Status Decode (continued):

Initiator Select with ATN3 Steps

Internal State

Interrupt Status

Register ((B)+18h) Register ((B)+14h) Explanation
Bits 2:0 (Hex) Bits 7:0 (Hex)

0 20 Arbitration steps completed; Selection time-out
occurred then disconnected

4 18 Selection with ATN3 steps fully executed

3 18 Sequence halted during command transfer due
to premature phase change; some CDB bytes
may not have been sent; check FIFO flags

2 18 One , two, or three message bytes sent;
sequence halted because Target failed to assert
command phase after third message byte or
prematurely released message out phase; ATN
released only if third message byte was sent

' 0 18 Arbitration and selection completed; sequence

halted because Target did not assert message
out phase; ATN still driven by the Am53C974

Initiator Select with ATN and Stop Steps

Internal State Interrupt Status
Register ((B)+18h) Register ((B)+14h) Explanation
Bits 2:0 (Hex) Bits 7:0 (Hex)
0 20 Arbitration steps completed; Selection time—out
occurred then disconnected
0 18 Arbitration and selection completed; sequence
halted because Target did not assert message
out phase; ATN still driven by the Am53C974
1 18 Message out completed; one message byte

sent; ATN on

5.2.3.10 Synchronous Transfer Period Register (STPREG)
Address (B)+18h WRITE
7 6 5 4 3 2 1 0
Reserved | Reserved | Reserved STP4 STP3 STP2 STP1 STPO
X X X 0 0 1 0 1
The Synchronous Transfer Period Register (STPREG) contains a 5-bit value indicating
the number of clock cycles each byte will take to be transferred over the SCSI bus in
synchronous mode. The STPREG defaults to 5 clocks/byte after a hard or soft reset.
Bits 7:5 - Reserved
Bits 4.-0 - STP 4:0 - Synchronous Transfer Period
The STP 4:0 bits are programmed to specify the synchronous transfer period or the
number of clock cycles for each byte transferred in the synchronous mode. The
minimum value for STP 4:0 is 4 clocks/byte.
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The following tables list Synchronous Transfer Period options for both Fast and Normal
SCSI modes. Table entries follow the binary code, and may be extrapolated if neces-
sary. The synchronous transfer requirements as defined by the ANSI specification are
listed for each instance.

Setup Hold Assert/Negate
Normal synchronous 55 ns 100ns 90 ns
Fast Synchronous 25 ns 35ns 30 ns

FASTSCSI enabled
FASTCLK enabled, 40 MHz clock frequency:

Data hold: 2 cycles Assert: 2 cycles
STP4-0 Clocks per Data Setup Negate Transfer Rate
(hex) cycle (cycles) (cycles) (MBytes/sec)
4 4 2 2 10.0
5 5 3 3 8.0
6 6 4 4 6.6
7 7 5 5 5.7
8 8 6 6 5.0
9 9 7 7 4.4
A 10 8 8 4.0
B 11 9 9 3.6
Cc 12 10 10 3.3
D 13 11 11 3.0 .
FASTSCSI disabled
FASTCLK enabled, 40 MHz clock frequency:
Data hold: 5 cycles Assert: 4 cycles
STP4-0 Clocks per Data Setup ' Negate Transfer Rate
(hex) cycle (cycles) (cycles) (MBytes/sec)
7 8 3 4 5.0
8 9 4 5 4.4
9 10 5 6 4.0
A 11 6 7 3.6
B 12 7 8 3.3
C 13 8 9 3.0
D 14 9 10 2.8
E 15 10 11 2.6
F 16 11 12 25
10 17 12 13 2.3
1 18 13 14 2.2
12 19 14 15 2.1
13 20 15 16 2.0
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FASTSCSI disabled
FASTCLK disabled, 25 MHz clock frequency:

Data hold: 3 cycles Assert: 2.5 cycles
STP4-0 Clocks per Data Setup Negate Transfer Rate
(hex) cycle (cycles) (cycles) (MBytes/sec)

5 5 2 25 5.0

6 6 3 3.5 4.2

7 7 4 45 3.6

8 8 5 5.5 3.1

9 9 6 6.5 2.8

A 10 7 75 25

B 1 8 8.5 23

Cc 12 9 95 2.1

D 13 10 10.5 1.9

5.2.3.11 Current FIFO/Internal State Register {CFISREG)
Address (B)+1Ch READ ONLY
7 6 5 4 3 2 1 0
I1S2 1S1 1S0 CF4 CF3 CF2 CF1 CFO0
0 0 0 0 0 0 0 0
This register has two fields, the Current FIFO field and the Internal State field.
Bits 7:5 - IS 2:0 - Internal State
The Internal State Register (ISREG) tracks the progress of a sequence-type command.
These bits IS 2:0 are duplicated from the IS 2:0 field in the Internal State Register
((B)+18h).
Bits 4:0 - CF 4:0 - Current FIFO
The CF 4:0 bits are the binary coded value of the number of bytes in the SCSI FIFO.
These bits should not be read when the device is transferring data since this count may
not be stable. The maximum value read from this register is 10h or 16 decimal due to
the size of the SCSI FIFO.
When the Am53C974 is the Initiator and the phase changes to Synchronous Data In
from either Message Out or Command Phase, CF4:0 will latch the number of message
or command bytes that were not transmitted to the SCS1 Bus. This value will be held
until the next command begins. All bytes in the SCSI FIFO will be flushed, and only
incoming data bytes will be retained.
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5.2.3.12

Synchronous Offset Register (SOFREG)

Address (B)+1Ch WRITE
7 6 5 4 3 2 1 0
RAD1 RADO RAA1 RAAO S03 SO2 SO1 SO0
0 0 0 0 0 0 0 0

The Synchronous Offset Register (SOFREG) controls REQ/ACK deassertion/assertion
delay and stores a 4-bit count of the number of bytes that can be sent to (or received
from) the SCSI bus during synchronous transfers without a REQ (or ACK). Bytes
exceeding the threshold will be sent one byte at a time (asynchronously). That is, each
byte will require an REQ/ACK handshake. To set up an asynchronous transfer, the
SOFREG is set to zero. The SOFREG is set to zero after a hard or soft reset.

Bits 7:6 - RAD 1:0 ~-REQ/ACK Deassertion

These bits may be programmed to control the deassertion delay of the REQ and ACK
signals during synchronous transfers. Deassertion delay is expressed in input clock
cycles, and depends on the implementation of FASTCLK.

(See Control Register Three, bit 3)

Deassertion Delay
SOFREG FASTCLK REQ/ACK

Bits 7:6 Ctrl 3, bit 3 Input Clock Cycles

00 0 Default — 0 cycles

01 0 1/2 cycle early

10 0 1 cycle delay

11 0 1/2 cycle delay

00 1 Default — 0 cycles

01 1 1/2 cycle delay

10 1 1 cycle delay

11 1 1 1/2 cycles delay

Bits 5:4 - RAA 1:0 - REQ/ACK Assertion

These bits may be programmed to control the assertion delay of the REQ and ACK
signals during synchronous transfers. Unlike deassertion delay, assertion delay is
independent of the FASTCLK setting.

Assertion Delay
SOFREG REQ/ACK
Bits 5:4 Input Clock Cycles
00 Default - 0 cycles
01 1/2 cycle delay
10 1 cycle delay
11 1 1/2 cycles delay

Note: Exercise caution when programming bits 7:4 in the Synchronous Offset Register
as it is possible to violate the SCSI-2 timing specifications.

Bits 3:0 - SO 3:0 - Synchronous Offset 3:0

The SO 3:0 bits are the binary coded value of the number of bytes that can be sent to
(or received from) the SCSI bus without an ACK (or REQ) signal. A zero value desig-
nates Asynchronous transfers, while a non-zero value designates the byte offset for
synchronous transfers. The Am53C974 supports a maximum synchronous offset of
15 bytes.
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5.2.3.13 Control Register One [CNTLREG1)

Address (B)+20h READ/WRITE
7 6 5 4 3 2 1 0
ETM DISR Reserved PERE Reserved SiD2 SID1 SIDO
0 0 0 0 0 X X X
The Control Register One (CNTLREG1) programs the operating parameters for the
Am53C974.

Bit 7 - ETM - Extended Timing Mode

Enabling this feature will increase the minimum setup time for data being transmitted on
the SCSI bus. This bit should only be set if the external cabling conditions produce SCSI
timing violations. FASTCLK operation is unaffected by this feature.

Bit 6 - DISR - Disable Interrupt on SCSI Reset

The DISR bit masks the reporting of the SCSI reset. When the DISR bit is set and a
SCSl reset is asserted, the device will disconnect from the SCSI bus and remain idle
without interrupting the host processor. When the DISR bit is reset and a SCSi reset is
asserted the device will respond by interrupting the host processor. The DISR bit is
reset to zero by a hard or soft reset.

Bit 5 - Reserved
This bit is reserved and must always be programmed to ‘0'.

Bit 4 - PERE - Parity Error Reporting Enable

The PERE bit enables the checking and reporting of parity errors on incoming SCSI
bytes during the information transfer phase. When the PERE bit set and bad parity is
detected, the PE bit in the SCSI Status Register will be set but an interrupt will not be
generated. In the Initiator mode the ATN signal will also be asserted on the SCSI bus.
When the PERE bit is reset and bad parity occurs, the error is not detected and no
action is taken.

Bit 3 - Reserved
This bit is reserved and must always be programmed to ‘0.

Bit 2:0 - SID 2:0 - SCSI ID 2:0

The Chip 1D 2:0 bits specify the binary coded value of the device ID on the SCSI bus.
The device will arbitrate with this ID and will respond to Reselection with this ID. At
power-up the state of these bits are undefined. These bits are not affected by hard

or soft reset.
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5.2.3.14

5.2.3.15

Clock Factor Register (CLKFREG)

Address (B)+24h WRITE
7 6 5 4 3 2 1 0
Reserved | Reserved | Reserved | Reserved | Reserved | CLKF2 CLKF1 CLKFO
0 0 0 0 0 0 1 0

The Clock Factor Register (CLKFREG) must be set to indicate the input frequency
range of the device. This value is crucial for controlling various timings to meet the SCSI
specification. The value of bits CLKF 2:0 can be calculated by rounding off the quotient
of (Input Clock Frequency in MHz)/(5 MHz). The device has a frequency range of 10 to
40 MHz.

Bits 7:3 - Reserved
These bits are reserved and must always be programmed to ‘0.

Bits 2:0 - CLKF 2:0 - Clock Factor 2:0

The CLKF 2:0 bits specify the binary coded value of the clock factor. The CLKF 2:0 bits
will default to a value of 2 by a hard or soft reset.

CLKF2 CLKF1 CLKFO Input Clk Freq (MH2)

0 1 0 10

0 1 1 10.01to 15
1 0 0 15.01 10 20
1 0 1 20.01to 25
1 1 0 25.01t0 30
1 1 1 30.01to 35
0 0 0 35.01to0 40

Note: CLKF2:0 must be set to ‘000’ (binary) and a 40 MHz clock must be used to gener-
ate the CLK signal in order to achieve 10 MB/sec synchronous transfer rates.

RESERVED
Address {B)+28h WRITE
7 6 5 4 3 2 1 0
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
0 0 0 0 0 0 0 0

' Bits 7:0 - Reserved

These bits are reserved and must always be programmed to ‘00h’.
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5.2.3.16 Control Register Two (CNTLREGZ2)
Address (B)+2Ch READ/WRITE
7 6 5 4 3 2 1 0
Reserved ENF Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
0 0 0 0 0 0 0 0

Control Register Two (CNTLREGZ2) programs various operating parameters for the

Am53C974.

Bit 7 - Reserved

This bit is reserved and must always be programmed to ‘0'.

Bit 6 - ENF - Enable Features

When set to a value of ‘1°, this bit activates the following product enhancements:

1) The Current Transfer Count Register High ((B)+38h) will be enabled, extending the
transfer counter from 16 to 24 bits to allow for larger transfers.

2) Following a chip or power on reset, up until the point where the Current Transfer
Count Register High ((B)+38h) is loaded with a value, reading this register will return
the Am53C974’s part-unique ID.

3) The SCSI phase will be latched at the completion of each command by bits 2:0 in the
SCSI Status Register ((B)+10h). When this bit is ‘0’, the SCSI Status Register will re-
flect real-time SCSI phases.

A software or hardware reset will clear this bit to its default value of ‘0’; a SCS! reset will

leave this bit unaffected.

Bit 5:4 - Reserved (Read Only)

This bit is reserved and will always return a value of ‘0’ when read.

Bit 3:0 - Reserved

These bits are reserved and must always be programmed to ‘0.

5.2.3.17 Control Register Three (CNTLREG3)
Address {B)+30h READ/WRITE
7 6 5 4 3 2 1 0
ADIDCHK | Reserved | Reserved | FASTSCSI| FASTCLK | Reserved | Reserved [Reserved
0 0 0 0 0 0 0 0

Bit 7 - ADIDCHK - Additional ID Check

This bit enables additional check on ID message during bus-initiated Select with ATN.

The Am53C974 wili check bits 7, and bits 5:3 in the first byte of the 1D message during

Selection. An interrupt will be generated if bit 7 is ‘0", or if bits 5, 4, or 3 are *1".

Bit 6:5 - Reserved

These bits are reserved and must always be programmed to ‘0'.
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5.2.3.18

Bit 4 - FASTSCSI - Fast SCSI

Bit 3 - FASTCLK - Fast SCSI Clocking

These bits configure the Am53C974’s state machine to support both Fast SCSI timings
and SCSI-1 timings. These bits affect the SCSI transfer rate, and must be considered in
conjunction with the Am53C974's clock frequency and mode of operation.

CNTLREG3
FASTSCS! FASTCLK Clock
Bit 4 Bit 3 Frequency Mode of Operation
1 1 25 MHz - 40 MHz 10 MBytes/sec, Fast SCSI
0 1 25 MHz - 40 MHz 5 MBytes/sec, SCSI-1
— 0 <=25 MHz 5 MBytes/sec, SCSI-1

— = don't care
Bit 2 - Reserved

This bit is reserved and must always be programmed to ‘0'.

Bit 1 - Reserved (Read Only)
This bit is reserved and will always return a value of ‘0’ when read.

Bit O - Reserved
This bit is reserved and must always be programmed to ‘0’.

Control Register Four (CNTLREG4)

Address (B)+34h READ/WRITE
7 6 5 4 3 2 1 0
GE1 GEO PWD Reserved | RES (R) | Reserved | Reserved |Reserved
RAE (W)
0 0 0 0 0 0 0 0

This register is used to control several features implemented in the SCSI block.
At power up, this register will contain a ‘0’ value on all bits except bit 4.

Bit 7:6 - GE1:0 - GLITCH EATER

The GLITCH EATER Circuitry has been implemented on REQ, ACK, and data lines and
are controlled by bits 7and 6. The valid signal window may be adjusted by setting the
bits according to the combinations listed below.

CNTLREG4
Bit7 Bit 6 Valid Signal
GE1 GEO Window
0 0 12 ns
1 0 25 ns
0 1 35ns
1 1 Ons

Note: Changes in the valid signal window will affect data setup and hold times for Fast
SCSI timings.

PCscsi: Bus Mastering Fast SCSI Controller for PCI Systems 5-25



n AMD

Bit 5 - PWD - Reduced Power Feature

Setting this bit to ‘1’ enables AMD's reduced power feature. This feature turns off the
input buffers on all the SCSI bus signal lines to reduce power consumption. For further
power savings, the clock input may be removed to the Am53C974 via external logic.

Bit 4 - Reserved
This bit is reserved for internal use.

Bit 3 (Read Only} - RES - Reserved
This bit is reserved for internal use.

Bit 3 (Write Only) - RAE - Active Negation Control

Bit 2 - RADE - Active Negation Control

Bits 2 and 3 control the Active Negation Drivers which may be enabled on REQ, ACK, or
DATA lines. The following table shows the programming options for this feature:

CNTLREG4
Bit 3 Bit 2
RAE RADE Function Selected
0 0 Active Negation Disabled
1 0 Active Negation on REQ and ACK only
— 1 Active Negation on REQ, ACK and DATA
— = don't care

Bit 1:0 - Reserved
This bit is reserved for internal use.

5.2.3.19 RESERVED
Address {B)+3Ch WRITE
7 6 5 4 3 2 1 0
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
0 0 0 0 0 0 0 0
Bit 7:0 - Reserved
These bits are reserved and must always be programmed to ‘00h’.
5.3.3.20 Part-Unique ID Register (CTCREG)
Address (B)+38h READ ONLY
This register extends the transfer counter from 16 to 24 bits and is only enabled when
the ENF bit is set (bit 6, Control Register Two). The descriptions accompanying the Start
Transfer Count Registers and the Current Transfer Count Registers should be refer-
enced for more information regarding the transfer counter.
This register is also used to store the part-unique ID code for the Am53C974. This
information may be accessed when all of the following are true:
B A power up or chip reset has taken place
B A value has not been loaded into this register
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5.3

DEVICE COMMANDS

The device commands can be broadly divided into two categories, DMA commands and
non-DMA commands. DMA commands are those which cause data movement between
the host memory and the SCSI bus while non-DMA commands are those that cause
data movement between the device FIFO and the SCSI bus. The Most Significant Bit of
the command byte differentiate the DMA from the non-DMA commands.

When a DMA command is issued, the contents of the Start Transfer Count Register will
be loaded into the Current Transfer Count Register. Data transmission will continue until
the Current Transfer Count Register decrements to zero.

Non-DMA commands do not modify the Current Transfer Count Register and are
unaffected by the value in the Current Transfer Count Register. For non-DMA com-
mands, the number of bytes transmitted depends solely on the operation in progress.

Code
(Hex.)
Command Non-
DMA DMA
Mode Mode
Initiator Commands
Information Transfer 10 90
Initiator Command Complete Steps 1 91
Message Accepted N 12 -
Transfer Pad Bytes - 98
Set ATN* . 1A -
Reset ATN* 1B -
Idle State Commands
Select without ATN Steps 41 C1
Select with ATN Steps 42 c2
Select with ATN and Stop Steps 43 Cc3
Enable Selection/Reselection* 44 C4
Disable Selection/Reselection 45 -
Select with ATN3 Steps 46 C6
General Commands
No Operation* . 00 80
Clear FIFO* o1 -
Reset Device* 02 -
Reset SCSI Bus** 03 -
Notes:

* These commands do not generate interrupt.

** An interrupt is generated when SCSI bus reset interrupt reporting is not disabled (see Control Regis-
ter1/DISR bit6).
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5.3.1

5.3.2

5.3.3

5.3.4

Command Stacking

The microprocessor may stack commands in the Command Register ({B)+0Ch) since it
functions as a two-byte deep FIFO. Non-DMA commands may not be stacked, and
commands which transfer data in opposing directions should not be stacked together.

If DMA commands are queued together, the Start Transfer Count must be written before
the associated command is loaded into the Command Register. Since multiple interrupts
can occur when commands are stacked, it is recommended that the ENF bit in Control
Register Two (Bit 6) be set in order to the SCSI phase bits in the SCSI Status Register
((B)+10h) at the completion of a command. This allows the host to determine the phase
of the interrupting command without having to consider phase changes that occurred
after the stacked command began execution.

Note: Command stacking and queuing should only be used during SCSI Data In or
Data Out transfers.

Invalid Commands

When an illegal command is written to the Am53C974, the Invalid Command Bit (Bit 6,
Register (B)+14h) will be set to ‘1’, and an interrupt will be generated to the host. When
this happens, the interrupt must be serviced before another command may be written to
the Command Register.

An Invalid command is defined as a command written to the Am53C974 that is either
not supported, not allowed in the specified mode, or a command that has an unsup-

. ported command mode.

The following conditions will also cause an Invalid Command interrupt to occur:

®m An Initiator Information Transfer, Transfer Pad, or Command Complete is issued
when ACK is still asserted.

B A Selection command is issued with the DMA bit enabled, if the Selection command
was previously issued with the DMA enabled.

Command Window

The window at the point where the Disable Selection/Reselection command (45h/C5h)
has been loaded into the Command Register ((B)+0Ch), and before bus-initiated
Selection begins, has been eliminated. This prevents a false Successful Operation
Interrupt from being generated when the Selection sequence continues to completion
after the Disable command has been loaded.

Initiator Commands

Initiator commands are executed by the device when it is in the Initiator mode. If the
device is not in the Initiator mode and an Initiator command is received the device will
ignore the command, generate an Invalid Command interrupt and clear the Command
Register.

Should the Target disconnect from the SCSI bus by deasserting the BSY signal line
while the Am53C974 (Initiator) is waiting for the Target to assert REQ, a Disconnected
Interrupt will be issued 1.5 to 3.5 clock cycles following BSY going false.

Upon receipt of the last byte during Message In phase, ACK will remain asserted to
prevent the Target from issuing any additional bytes, while the Initiator decides to
accept/reject the message. If non-DMA commands are used, the last byte signals the
SCSI FIFO is empty. If DMA commands are used, the Current Transfer Count signals
the last byte.
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5.3.4.1

A Reset SCSI Bus command (03h/83h) will force the Am53C974 to abort the current
operation and disconnect from the bus. If the DISR bit is reset (Bit 6, Control Register
One (B)+20h)), the host processor will be interrupted with a SCSI Reset Interrupt before
the Am53C974 proceeds to Disconnect.

If parity checking is enabled in the Initiator mode during the Data-in phase and an error
is detected, ATN will be asserted for the erroneous byte before deasserting ACK.

Information Transfer Command {Command Code 10h/90h)

The Information Transfer command is used to transfer information bytes over the SCSI
bus. This command may be issued during any SCSI Information Transfer phase.
Synchronous data transmission requires use of the DMA mode.

The device will continue to transfer information until it is terminated by any one of the
following conditions:

B The Target changes the SCSI bus phase before the expected number of bytes are
transferred. The Am53C974 clears the Command Register (CMDREG)}), and gener-
ates a Service Request interrupt when the Target asserts REQ.

B Transfer has successfully completed. If the phase is Message Out, the Am53C974
deasserts ATN before asserting ACK for the last byte of the message. When the Tar-
get asserts REQ, a Service Request interrupt is generated.

® In the Message In phase when the device receives the last byte. The Am53C974
keeps the ACK signal asserted and generates a Successful Operation interrupt.

During Synchronous Data transfers the Target may send up to the maximum synchro-
nous threshold number of REQ pulses to the Initiator. If it is the Synchronous Data-In
phase then the Target sends the data and the REQ pulses. These bytes are stored by
the Initiator in the FIFO as they are received.

The Information Transfer Command, when issued during the following SCSI phases and
terminated in Synchronous Data phases, is handled as described below:

m Message In/Status Phase — When a phase change to Synchronous Data-In or Syn-
chronous Data-Out is detected by the device, the Command Register is cleared and
the DMA interface is disabled to prevent any transfer of data (phase) bytes.

m If the phase change is to Synchronous Data-In and bad parity is detected on the data
bytes coming in, it is not reported since the Status Register will report the status of
the command just completed. The parity error flag and the ATN signal will be as-
serted when the next Information Transfer command begins execution.

m Message Out/Command Phase — When a phase change to Synchronous Data—In or
Synchronous Data-Out is detected by the device, the Command Register is cleared
and the DMA interface is disabled to prevent any transfer of data (phase) bytes.

m |f the phase change is to Synchronous Data-in and bad parity is detected on the data
bytes coming in, it is not reported since the Status Register will report the status of
the command just completed. The parity error flag and the ATN signal will be as-
serted when the next Information Transfer command begins execution.

B The SCSI FIFO Register will be latched and will remain in that condition until the next
command begins execution. The value in the SCSI FIFO Register indicates the num-
ber of non-data bytes in the SCSI FIFO when the phase changed to Synchronous
Data-In. These bytes are cleared from the FIFO, and only incoming data bytes are
retained.
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5.3.4.2

5.3.4.3

5.3.4.4

m In the Synchronous Data-Out phase, the threshold counter is incremented as REQ
pulses are received. The transfer is completed when the FIFO is empty and the Cur-
rent Transfer Count Register is ‘0. The threshold counter will not be ‘0".

m In the Synchronous Data-In phase, the Current Transfer Count Register is decre-
mented as bytes are read from the SCSI FIFO rather than when the bytes are being
written to the SCSI FIFO. The transfer is completed when Current Transfer Count
Register is ‘0'. However, the SCSI FIFO may not be empty.

Initiator Command Complete Steps (Command Code 11h/91h)

The Initiator Command Complete Steps command is normally issued when the SCSI
bus is in the Status In phase. One Status byte followed by one Message byte is
transferred if this command completes normally. After receiving the message byte the
device will keep the ACK signal asserted to allow the Initiator to examine the message
and assert the ATN signal if it is unacceptable. The command terminates early if the
Target does not switch to the Message In phase or if the Target disconnects from the
SCSI bus. This command does not utilize the Internal State Register ((B)+18h).

Message Accepted Command (Command Code 12h)

The Message Accepted Command is used to release the ACK signal. This command is
normally used to complete a Message In handshake. Upon execution of this command
the device generates a Service Request interrupt after REQ is asserted by the Target.

After the device has received the last byte of message, it keeps the ACK signal as-
serted. This allows the device to either accept or reject the message. To accept the
message, Message Accepted Command is issued. To reject the message the ATN
signal must be asserted (with the help of the Set ATN Command) before issuing the
Message Accepted Command. In either case, the Message Accepted Command has to
be issued to release the ACK signal.

Transfer Pad Bytes Command (Command Code 18h/98h)

The Transfer Pad Bytes Command is used to recover from an error condition. This
command is similar to the Information Transfer Command, only the information bytes
consists of null data. It is used when the Target expects more data bytes than the
Initiator has to send. It is also used when the Initiator receives more information than
expected from the Target. ‘

When sending data to the SCSI bus, the SCSI FIFO is loaded with null bytes which are
sent out to the SCSI bus. Aithough an actual DMA request is not made, DMA interface
must be enabled when pad bytes are transmitted since the Am53C974 uses the Current
Transfer Count Register to terminate transmission.

This command terminates under the same conditions as the Information Transfer
Command, but the device does not keep the ACK signal asserted during the last byte of
the Message In phase. Should this command terminate prematurely due to a Discon-
nect or a phase change before the Current Transfer Count Register decrements to zero,
the SCSI FIFO may contain residual Pad bytes.
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5.3.4.5

5.3.4.6

5.3.5

5.3.5.1

Set ATN Command (Command Code 1Ah)

The Set ATN Command is used to drive the ATN signal active on the SCSI bus. An
interrupt is not generated at the end of this command. The ATN signal is deasserted
before asserting the ACK signal during the last byte of the Message Out phase.

Note: The ATN signal is asserted by the device without this command in the following
cases:

m [f any select with ATN command is issued and the arbitration is won.
W An Initiator needs the Target's attention to send a message. The ATN signal is
asserted before deasserting the ACK signal.

Reset ATN Command (Command Code 1Bh)

The Reset ATN Command is used to deassert the ATN signal on the SCSI bus. An
interrupt is not generated at the end of this command. This command is used only when
interfacing with devices that do not support the Common Command Set (CCS). These
older devices do not deassert their ATN signal automatically on the last byte of the
Message Out phase. This device does deassert its ATN signal automatically on the last
byte of the Message Out phase.

Idle State Commands

The Idle State Commands can be issued to the device only when the device is discon-
nected from the SCSI bus. If these commands are issued to the device when it is
logically connected to the SCSI bus, the commands are ignored, an Invalid Command
interrupt is generated, and the Command Register (CMDREG) is cleared.

Select without ATN Steps Command (Command Code 41h/C1h)

The Select without ATN Steps Command is used by the Initiator to select a Target.
When this command is issued, the device arbitrates for the control of the SCSI bus.
When the device wins arbitration, it selects the Target device and transfers the Com-
mand Descriptor Block (CDB). Before issuing this command the SCSI Timeout Register
(STIMREG), Control Register One (CNTLREG1), and the SCSI Destination ID Register
(SDIDREG) must be set to the proper values. If DMA is enabled, the Start Transfer
Count Register (STCREG) must be set to the total length of the command. If DMA is not
enabled, the data must be loaded into the FIFO before issuing this command. This
command will be terminated early if the SCSI Timeout Register times out, if the Target
does not go to the Command Phase following the Selection Phase, or if the Target exits
the Command Phase prematurely. A Successful Operation interrupt will be generated
following normal command execution.
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5.3.5.2

5.3.5.3

5.4.5.4

Select with ATN Steps Command (Command Code 42h/C2h)

The Select with ATN Steps Command is used by the Initiator to select a Target. When
this command is issued, the device arbitrates for the control of the SCSi bus. When the
device wins arbitration, it selects the Target device with the ATN signal asserted and
transfers the Command Descriptor Block (CDB) and a one byte message. Before
issuing this command the SCSI Timeout Register (STIMREG), Control Register One
(CNTLREG1) and the SCSI Destination ID Register (SDIDREG) must be set to the
proper values. If DMA is enabled, the Start Transfer Count Register (STCREG) must be
set to the total length of the command and message. If DMA is not enabled, the data
must be loaded into the FIFO before issuing this command. This command will be
terminated early in the following situations:

@ The SCSI Timeout Register times out

m The Target does not go to the Message Out Phase following the Selection Phase
m The Target exits the Message Phase early

m The Target does not go to the Command Phase following the Message Out Phase
@ The Target exits the Command Phase early

A Successful Operation/Service Request interrupt is generated when this command is
completed successfully.

Select with ATN and Stop Steps Command {(Command Code 43h/C3h)

The Select with ATN and Stop Steps Command is used by the Initiator to send mes-
sages with lengths other than 1 or 3 bytes. When this command is issued, the device
executes the Selection process, transfers the first message byte, then STOPS the
sequence. ATN is not deasserted at this time, allowing the Initiator to send additional
message bytes after the ID message. To send these additional bytes, the Initiator must
write the transfer counter with the number of bytes which will follow, then issue a
Transfer Information Command. (Note: the Target is still in the Message Out phase
when this command is issued). ATN will remain asserted until the Current Transfer
Count Register decrements to zero.

The SCSI Timeout Register (STIMREG), Control Register One (CNTLREGH1), and the
SCSI Destination ID Register (SDIDREG) must be set to the proper values before the
Initiator issues this command. This command will be terminated early if the STIMREG
times out or if the Target does not go to the Message Out Phase following the Selection
Phase.

Enable Selection/Reselection Command (Command Code 44H/C4H)

The Enable Selection/Reselection Command is used to respond to a bus-initiated
Selection or Reselection. Upon disconnecting from the bus the Selection/Reselection
circuit is automatically disabled by the device. This circuit must be enabled for the
Am53C974 to respond to subsequent reselection attempts and the Enable Selection/
Reselection Command is issued to do that. This command is normally issued within 250
ms (select/reselect timeout) after the device disconnects from the bus. If DMA is
enabled, the device loads the received data to the buffer memory. If the DMA is
disabled, the received data stays in the FIFO.
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5.3.5.5

5.3.5.6

Disable Selection/Reselection Command (Command Code 45H)

The Disable Selection/Reselection Command is used by the Target to disable response
to a bus-initiated Reselection. When this command is issued before a bus-initiated
Selection or Reselection is in progress, it resets the internal state bits previously set by
the Enable Selection/Reselection Command. The device also generates a Successful
Operation interrupt to the processor. If however, this command is issued after a
bus-initiated Selection/Reselection has begun, this command and all incoming com-
mands are ignored since the Command Register (CMDREG) is held reset. The
Am53C974 also generates a Selected or Reselected interrupt when the sequence is
complete.

Select with ATN3 Steps Command (Command Code 46h/C6h)

The Select with ATN3 Steps Command is used by the Initiator to select a Target. This
command is similar to the Select with ATN Steps Command, except that it sends exactly
three message bytes. When this command is issued the Am53C974 arbitrates for
control of the SCSI bus. When the device wins arbitration, it selects the Target device
with the ATN signal asserted and transfers the Command Descriptor Block (CDB) and
three message bytes. Before issuing this command the SCSI Timeout Register (STIM-
REG), Control Register One (CNTLREG1), and the SCSI Destination ID Register
(SDIDREG) must be set to the proper values. If DMA is enabled, the Start Transfer
Count Register (STCREG) must be set to the total length of the command. If DMA is not
enabled, the data must be loaded into the FIFO before issuing this command. This
command will be terminated early in the following situations:

The SCSI Timeout Register times out

The Target does not go to the Message Out Phase following the Selection Phase
The Target removes Command Phase early

The Target does not go to the Command Phase following the Message Out Phase
B The Target exits the Command Out Phase early

A Successful Operation/Service Request interrupt is generated when this command is
executed successfully.
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5.3.6
5.3.6.1

5.3.6.2

5.3.6.3

5.3.6.4

General Commands

No Operation Command (Command Code 00h/80h)

The No Operation Command administers no operation, therefore an interrupt is not
generated upon completion. This command is issued following the Reset Device
Command to clear the Command Register (CMDREG). A No Operation Command in
the DMA mode may be used to verify the contents of the Start Transfer Count Register
(STCREG). After the STCREG is loaded with the transfer count and a DMA No Opera-
tion Command is issued, reading the Current Transfer Count Register (CTCREG)
returns the transfer count value.

cleér FIFO Command (Command Code 01h)

The Clear FIFO Command is used to initialize the SCSI FIFO to the empty condition.
The Current FIFO Register (CFISREG) reflects the empty FIFO status and the bottom of
the FIFO is set to zero. No interrupt is generated at the end of this command.

Reset Device Command {Command Code 02h)

The Reset Device Command immediately stops any device operation and resets all the
functions of the device. Additionally, it returns the device to the disconnected state and it
generates a hard reset. The Reset Device Command remains on the top of the Com-
mand Register FIFO holding the device in the reset state until the No Operation
Command is loaded. Once loaded, the No Operation command serves to re-enable the
Command Register.

Reset SCSI Bus Command (Command Code 03h)

The Reset SCSI Bus Command forces the SCSIRST signal active for a period of 25 ms,
and drives the chip to the Disconnected state. An interrupt is not generated upon
command completion, however, if bit 6 is set to ‘0’ in Control Register One
(CNTLREGH1), a SCSI Reset interrupt will be issued.
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DMA ENGINE

6‘1

INTRODUCTION

The DMA Engine in the Am53C974 provides bus-mastering capabilities to allow
flexibility and performance advantages over slave PCI-SCSI devices. Built into the
engine is a 96-byte (24 DW) FIFO and additional logic to handle the transition between
the 32 bit PCI bus and the 8-bit SCSI bus.

Figure 6-1 illustrates the DMA Engine in relation to the PCl interface and the SCSI
block. As its most basic function, the DMA engine acts as the DMA controller in a bus
master capacity on the PCI bus, transferring data between memory and the SCSI block.
All Command, Data, Status, and Message bytes pass through the DMA FIFO on their
way to or from the SCSI bus. However, for PIO accesses to the SCSI registers, the DMA
FIFO is bypassed as data moves directly from the SCSI block to the PCl interface.

Since PIO operations do not pass through the funneling logic and DMA FIFO, data is
transferred one byte at a time from the SCSI block to the PCl interface via the least
significant byte lane. (The three most significant byte lanes will contain nuil data.)

Figure 6-1
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6.3.1

Since the PCI bus is 4 bytes wide and the SCSI bus is only 1 byte wide, funneling logic
is included in this engine to handle byte alignment and to ensure that data is properly
transferred between the SCS! bus and the wider PCI bus. All boundary conditions are
handled through hardware by the DMA Engine.

The DMA engine is also designed for block type (4 KByte page) transfers to support
scatter-gather operations. implementation of this feature is described further in
Section 6.8.

DATA PATH UNIT

The Data Path Unit receives address AD(4:0) and C/BE (3:0) inputs from the PClbus
through the PCI Bus Interface Unit, and routes appropriate addresses, RD, WR, and CS
control lines to either the DMA engine or the SCSI block, depending on the state of the
AD4 address line. If AD4 is ‘0", then register accesses are to the SCSI registers.
However, if AD4 is ‘1, then register accesses are routed to the DMA registers.

DMA FIFO

Data transfers from the SCSI FIFO to the DMA FIFO take place each time the threshold
of two bytes is reached on the SCSI side. The transfer is initiated by the SCSI block
when DREQ is asserted, and continues with the DACK handshaking which typically
takes place in DMA accesses. Data is accumulated in the DMA FIFO until a threshold of
16 DW (64 bytes) is reached. Data is then burst across the PCI bus to memory. Residue
data which is less than the threshold in each FIFO is sent in non-contiguous bursts. For
memory read operations, data is sent in burst mode to the DMA FIFO and continues
through to the SCSI FIFO and onto the SCSI bus.

DMA BLAST Command

This command is used to retrieve the contents of the DMA FIFO when the Target
disconnects during a DMA Write operation. Users are cautioned against using this
command for recovery during a DMA read operation.

If the current DMA write operation is interrupted by a Target disconnect (INTA asserted,
and SCSI Transfer Counter # 0), the DMA BLAST command may be used to retrieve
any data bytes within the DMA FIFO. The following procedure outlines its use:

1. Read the DMA Status Register. It should indicate that a SCSI interrupt is pending.

2. Read the SCSI FIFO Flags register. If the value # 0, wait for the SCSI FIFO to empty
its contents into the DMA FIFO. When the value = 0, execute the DMA BLAST com-
mand.

Note: In some odd byte conditions, one residual byte will be left in the SCSI FIFO, and
the FIFO Flags will never count to ‘0'. When this happens, the residual byte should be
retrieved via PIO following completion of the BLAST operation

3. The DMA BLAST command is executed by writing ‘01’ to bits 1:0 in the DMA Com-

mand Register. When issued, this command will move the DMA FIFO contents into
the system memory.

4. Completion of the BLAST operation is signaled when bit 5 in the DMA Status Regls-
_terissetto ‘1'.

5. Set the DMA engine to IDLE when all data bytes have been moved to memory.
Note: An interrupt is not generated upon completion of this command.
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6.4 FUNNELING LOGIC

Figure 6-4 shows the internal DMA logic interface with the SCSI block. The DMA FIFO
interfaces to the Funnel Logic block via a 32-bit data bus, and the funnel logic properly
reduces this stream of data to a 16-bit stream to properly interface with the SCSI FIFO.

Figure 6-4 DMA FIFO to SCSI FIFO Interface

96-Byte a2 Funnel 16 16-Byte

DMA FIFO (__,L_) Logic (_7(_> SCSIFIFO

18264B-23

6.5 SCSI DMA PROGRAMMING SEQUENCE

The following section outlines the procedure for executing SCSI DMA operations:
Program the DMA Engine to the IDLE state
Program the SCSI block registers (e.g. synchronous operation, offset values, etc.)
Program the DMA registers
START the DMA engine
At the end of the DMA transaction, set the DMA engine back to the IDLE state

o P wDp

6.6 MDL BASED DMA PROGRAMMING
The following section outlines the procedure for executing MDL based DMA operation:

1. Set up the MDL list
2. Use the programming sequence defined earlier for initiating a SCSI DMA transfer

6.7 DMA Registers

The following is a description of the DMA register set or the DMA Channel Context Block
(DMA CCB). These registers control the specifics for DMA operations such as transfer
length and scatter-gather options. The three read-only working counter registers allow
the system software and driver to monitor the DMA transaction. The register addresses
are represented by the PCI Configuration Base Address (B) and its corresponding offset
value. The Base address for the Am53C974 is stored at register address (10h).

Register
Acronym Address (Hex.) | Register Description Type
CMD (B)+40 Command R/W
STC (B)+44 Starting Transfer Count R/W
SPA (B)+48 Starting Physical Address RW
WBC (B)+4C Working Byte Counter R
WAC (B)+50 Working Address Counter R
STATUS (B)+54 Status Register R
SMDLA (B)+58 Starting Memory Descriptor List (MDL) Address R/W
WMAC (B)+5C Working MDL Counter R
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6.7.1 Command Register (CMD)
Address {(B)+40h READ /WRITE
The upper 3 bytes of the Command Register are reserved while the remaining (LSB)
byte is used to control different features of the DMA engine. This register must be
written twice to ensure proper operation.
The first PCI 1/O write to this register must issue an ‘IDLE’ command (CMD1:0 = ‘01’ or
‘00’) and set bits 7:4 for the DMA operation. The following PCI I/O write should then
issue a ‘START' command (CMD1:0 = ‘11’) to begin the DMA operation. During this
second register write cycle, bits 7 and 4 must be programmed as they were during the
first PCI /O write cycle, and must be preserved throughout the operation. The settings
for the interrupt control bits (bits 6:5) do not need to be preserved. However, the
features that bits 6:5 control will be implemented according to their state at the time a
'START' command is issued. At the completion of the DMA operation, the DMA engine
should be restored to the IDLE state.
The power up/reset state is shown in the register map that follows.

31 30 29 28 27 26 25 24
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
X X X X X X X X
23 22 21 20 19 18 17 16
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
X X X X X X X X
15 14 13 12 11 10 9 8
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
X X X X X X X X
7 6 5 4 3 2 1 0

DIR INTE_D INTE_P MDL Reserved DIAG CMD1 CMDO
0 0 0 0 X 0 0 0
6-4 DMA Engine
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Bit 31:8 - Reserved

These bits are reserved for future implementation and should always be programmed to
‘0.

Bit 7 - DIR - Direction of Transfer

This bit, active logic ‘1' true, indicates a read data transfer (i.e., read from device — DMA
write to memory). A logic ‘0’ false value implies a write data transfer (DMA read from
memory — write to device). This bit is cleared by a hard reset.

Bit 6 - INTE_D - DMA Transfer Interrupt Enable

This bit active logic ‘1’ true, enables the channel to cause an active interrupt upon
completion or receipt of an error condition during a DMA transfer. This bit is cleared by a
hard reset.

Bit 5 - INTE_P - Page Transfer Interrupt Enable

This bit active logic ‘1’ true, enables the channel to cause an active interrupt upon the
completion of each page transfer during DMA Scatter-Gather operations. This bit is
cleared by a hard reset.

Bit 4 - MDL - Map to Memory Descriptor List

This bit, active logic ‘1’ true, enables the mapping of physical memory addresses into
the Memory Descriptor List (MDL). In this mode, the SPA register will contain the
translated MDL entries. When this bit is ‘0’, the Am53C974 will operate in non-MDL
mode, in which case the SPA register will contain actual 32-bit physical memory
addresses.

Bit 3 - Reserved
This bit is reserved for future implementation and should be programmed to ‘0.

Bit 2 - DIAG - Diagnostic

This bit is reserved for diagnostics only. it will be reset to ‘0’ and shall remain zero.
When this bit is set with the BLAST command, the Am53C974 will fill the memory buffer
with random data and set the ‘'DONE’ bit in the DMA Status register, regardless of the
SCSI bus activities.

Bit 1:0 - CMD1:0 - Command Code Bits

These bits are encoded to represent commands for the DMA engine. They will be
cleared by a hard reset condition. Command codes are described as follows:
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CMD1 CMDO0 |Command| Description

0 0 IDLE The DMA channel is inactive. Writes of these values are
NOPs.
0 1 BLAST Empties all data bytes in DMA FIFO to memory duringa DMA

write operation. Upon completion, the ‘BCMPLT' bit will be set
inthe DMA Status register. This command should not be used
during a DMA read operation.

1 0 ABORT Terminates the current DMA transfer. The DMA engine .
should be restored to the 'IDLE' state following execution of
this command.

Note: This is only valid after a'START’ command is issued.

1 1 START Initiates a new DMA transfer. These bits must remain set
throughout the DMA operation untilthe ‘DONE’ bitinthe DMA
Status Register is set.

Note: This command should be issued only after all other
control bits have been initialized.

X=don't care

6.7.2 Starting Transfer Count (STC)
Address (B)+44h READ/WRITE
The STC register contains a 24-bit read/write value which represents the number of
bytes to be transferred. The value programmed in this register should be identical to the
value programmed in the SCSI Start Transfer Count Register ((B+00h, (B)+04h,
(B)+38h). This register is not modified by the DMA transfer logic, and can be read by the
software at any time. The system software may modify this register after the DMA
transfer has been started. For each transfer, this register must be reloaded.

31 30 29 28 27 26 25 24
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
X X X X X X X X
23 22 21 20 19 18 17 16
STC23 STC22 STC21 STC20 STC19 STC18 STC17 STC16
X X X X X X X X
15 14 13 12 11 10 9 8
STC15 STC14 STC13 STC12 STC11 STC10 STC9 STC8
X X X X X X X X
7 6 5 4 3 2 1 0
© 8TC7 STC6 STC5 STC4 STC3 STC2 STCH STCO
X X X X X X X X

Bit 31:24 - Reserved
These bits are reserved for future implementation and should always be programmed to
‘0.
Bit 23:0 - STC23:0 - Starting Transfer Count
This 24-bit count represents the number of bytes to be transferred during the current
DMA operation. These bits shall be cleared to an indeterminate state following a hard
reset.
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6.7.3

Starting Physical Address (SPA)
Address (B)+48h

DMA transfer has been started.

READ/WRITE

The SPA register is a 32-bit read/write address that is used as the starting address
value for the DMA transfer. This register is not modified by the DMA transfer logic,
and can be read by the software at any time. This register may be modified after the

31 30 29 28 27 26 25 24
SPA31 SPA30 SPA29 SPA28 SPA27 SPA26 SPA25 SPA24
X X X X X X X X
23 22 21 20 19 18 17 16
SPA23 SPA22 SPA21 SPA20 SPA19 SPA18 SPA17 SPA16
X X X X X X X X
15 14 13 12 11 10 9 8
SPA15 SPA14 SPA13 SPA12 SPA11 SPA10 SPA9 SPA8
X X X X X X X X
7 6 5 4 3 2 1 0
SPA7 SPA6 SPAS SPA4 SPA3 SPA2 SPA1 SPAO
X X X X X X X X

Bit 31:0 - SPA31:0 - Starting Physical Address
This value represents the starting memory address for the DMA transfer. During a
scatter-gather operation, bits 31:12 will be programmed through hardware with the MDL
entries. Therefore, bits 11:0 should be programmed with the starting page offset.

PCscsi: Bus Mastering Fast SCSI Controller for PCl Systems
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6.7.4 Working Byte Counter (WBC)
Address (B)+4Ch READ ONLY
The WBC register contains a 24-bit read-only counter that is initialized to the value
in the STC register when the transfer begins. The counter occupies the 3 lower bytes
of this address, and reflects the number of bytes transferred during a DMA operation.
When the DMA transfer stops, a non zero value in this register indicates that the
operation aborted earlier than expected (i.e. an error occurred). This registers’
intermediate value may be read by software between DMA burst transactions.
31 30 29 28 27 26 25 24
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
X X X X X X X X
23 22 21 20 19 18 17 16
WBC23 WBC22 wWBC21 WBC20 WBC19 WBC18 WBC17 | WBC16
X X X X X X X X
15 14 13 12 11 10 9 8
WBC15 WBC14 WBC13 wBC12 WBC11 WBC10 WBC9 WBC8
0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
WBC7 WBCé6 WBC5 WBC4 WBC3 WBC2 WBC1 WBCO
0 0 0 0 0 0 0 0
Bit 31-24 - Reserved
These bits are reserved for future implementation and should always be programmed to
‘0'.
Bit 23:0 - WBC23:0 - Working Byte Counter
These bits are loaded with the value in the Starting Transfer Counter (STC, Register
(B)+44h) when the DMA transfer begins. It is decremented by 1, 2, or 4, as data is sent
to the PCI Bus. This count will be decremented to ‘0’ at the completion of a DMA
transfer (reflected by the ‘DONE’ bit in the DMA Status Register). This register will be
set to ‘0" with a hard reset.
6.7.5 Working Address Counter (WAC)
Address (B)+50h READ ONLY
The WAC register is a 32-bit read-only address that increments the memory address
during a DMA transfer. This register’s intermediate values can be read by software in
between DMA burst transactions. :
6-8 DMA Engine
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6.7.6

31 30 29 28 27 26 25 24
WAC31 WAC30 WAC29 WAC28 WAC27 WAC26 WAC25 | WAC24
1 1 1 1 1 1 1 1
23 22 21 20 19 18 17 16
WAC23 | WAC22 WAC21 WAC20 WAC19 WAC18 WAC17 | WAC16
1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8
WAC156 | WAC14 WAC13 WAC12 WAC11 WAC10 WAC9 WACS8
1 1 1 1 1 1 1 1
7 6 5 4 3 2 1 0
WAC7 WAC6 WAC5 WAC4 WAC3 WAC2 WACH1 WACO
1 1 1 1 1 1 1 1

Bit 31:0 - WAC31:0 - Working Address Counter

This register is initialized to the value in the Starting Physical Address (SPA, Register
(B)+48) Register and is incremented to the next double word (DWord) boundary when
the DMA transfer begins. As data is processed by the DMA channel, the contents of this
register will be incremented by DWord addresses. When the current transfer termi-
nates, this register will reflect the address for the next access. Upon hard reset, this
register is setto ‘1"

Status Register (STATUS)
Address (B)+54h READ ONLY

The upper 3 bytes of the Status register are reserved. The state of the lower six bits
report the state of the DMA channel and any termination conditions. These flags are
automatically set to logic “0” when a new DMA transfer is started. Reading this register
will clear it and its associated interrupt.

31 30 29 28 27 26 25 24
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved [Reserved
X X X X X X X X
23 22 21 20 19 18 17 16
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
X X X X X X X X
15 14 13 12 11 10 9 8
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |Reserved
X X X X X X X X
7 6 5 4 3 2 1 0
Reserved | Reserved | BCMBLT | SCSINT DONE ABORT ERROR PWDN
X X 0 0 0 0 0 X
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6.7.7

Bit 31:8 - Reserved
These bits are reserved for future implementation.

Bit 7:6 - Reserved
These bits are reserved and read as zeros.

Bit 5 - BCMPLT - BLAST Complete

This bit, when set to ‘1’ (true) indicates that the ‘BLAST’ command has completed, and
the DMA FIFO is empty. This bit is only valid when the BLAST command is issued for a
SCSI Disconnect and Reselect operation.

Bit 4 - SCSIINT - SCSI Interrupt

This bit when set to ‘1’ (true) indicates that an interrupt condition has occurred in the
SCSI block. This read-only bit is cleared only when the appropriate SCSI registers are
serviced. The SCSI registers must be cleared by servicing the SCSI Status Register,
Internal State Register and the Interrupt Status Register in the order mentioned above

Bit 3 - DONE - DMA Transfer Terminated

This bit, active logic ‘1’ true, indicates that the DMA transfer request has successfully
completed. When this bit is set, the Working Byte Count (WBC23:0) is zero, and an
interrupt is generated. Reading this bit will clear it and its associated interrupt. Refer to
Section 6.9 on Interrupts.

Bit 2 - ABORT - DMA Transfer Aborted

This bit, active logic 1’ true, indicates that the DMA transfer request was aborted for one
of the following reasons:

m the ABORT command was issued
PCI Master Abort
o PCI Target Abort

When this bit is set, an interrupt will be generated. Reading this bit will clear it and its
associated interrupt.

Bit 1 - ERROR - DMA Transfer Error

This bit, active logic ‘1’ true, indicates that the DMA transfer request terminated with one
of the error conditions present on the PCI bus. If the INTE_D bit is set in the CMD
register, an interrupt will be generated. Reading this bit will clear it and its associated
interrupt.

Bit 0 - PWDN - Power Down Indicator

This bit, active logic ‘1’ true, reflects the state of the PWDN input pin. When first set,
an interrupt is generated. This bit will be cleared when the PWDN pin is deasserted,
however, the interrupt caused when this bit is set will be cleared when this register is
read.

Starting Memory Descriptor List Address (SMDLA)

Address (B)+58h READ/WRITE

The SMDLA register is a 32-bit read/write address that is used as the starting address
of the scatter-gather Memory Descriptor List. This register is not modified by the DMA
transter logic, and may be read by the software at any time. The system software can
modify this register after the DMA transfer has been started.

6-10
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6.7.8

31 30 29 28 27 26 25 24
SMDLA31 | SMDLA30 | SMDLA29 | SMDLA28 | SMDLA27 | SMDLA26 | SMDLA25 [SMDLA24
X X X X X X X X
23 22 21 20 19 18 17 16
SMDLA23 | SMDLA22 | SMDLA21 | SMDLA20 | SMDLA19 | SMDLA18 | SMDLA17 |SMDLA16
X X X X X X X X
15 14 13 12 11 10 9 8
SMDLA15| SMDLA14 | SMDLA13 | SMDLA12 | SMDLA11 | SMDLA10 | SMDLA9 | SMDLA8
X X X X X X X X
7 6 5 4 3 2 1 0
SMDLA7 | SMDLA6 | SMDLA5 | SMDLA4 | SMDLA3 | SMDLA2 | SMDLA1 | SMDLAO
X X X X X X X X

Bit 31:0 - SMDLA31:0 - Starting Memory Descriptor List Address

These bits reflect the starting address in the Memory Descriptor List used for scatter-
gather operations. The MDL start address must be double word aligned since the
hardware ignores non-zero values written to the two low address bits. Upon hard reset,
this register is set to an indeterminate value.

Working MDL Address Counter (WMAC)

Address (B}+5Ch READ ONLY

The WMAC register is a 32-bit read-only address that is initialized to the value in the
SMDLA register when the transfer begins. Its value is incremented by 4 as successive
page entries in the MDL are fetched. This register will contain the address of the last
MDL entry read when the transfer terminates. This register’s intermediate values may
be read by software between DMA burst transactions.

31 30 29 28 27 26 25 24
WMAC31 | WMAC30 | WMAC29 | WMAC28 | WMAC27 | WMAC26 | WMAC25 |WMAC24
1 1 1 1 1 1 1 1
23 22 21 20 19 18 17 16
WMAC23 | WMAC22 | WMAC21 | WMAC20 | WMAC19 | WMAC18 | WMAC17 |WMAC16
1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8

WMAC15 | WMAC14 | WMAC13 | WMAC12 { WMAC11 | WMAC10 | WMAC9 | WMACS
1 1 1 1 1 1 1 1

7 6 5 4 3 2 1 0
WMAC7 | WMAC6 | WMAC5 | WMAC4 | WMAC3 | WMAC2 | WMAC1 | WMACO
1 1 1 1 1 1 0 0

Bit 31:0 - WMAC31:0 - Working MDL Address Counter
Bits 31:2 are set to ‘1’ following a hard reset, while bits 1:0 are set to ‘0'.
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6.8.1

6.8.2

DMA SCATTER-GATHER MECHANISM

The Am53C974 contains a scatter-gather translation mechanism which facilitates faster
data transfers. This feature uses a Memory Descriptor List (a list of contiguous physical
memory addresses) which is stored in system memory. Use of the Memory Descriptor
List allows a single SCSI transfer to be read from (or written to) non-contiguous physical
memory locations. This mechanism avoids copying the transfer data and MDL list, which
was previously required for conventional DMA operations.

Memory Descriptor List (MDL)

The MDL is a non-terminated (no End Of File marker) list of 32-bit page frame ad-

dresses, which is always aligned on a Double Word boundary. The format is shown

below:

31 12 1 0
Page Frame Address j Ignored

DMA Scatter - Gather Operation {4k aligned elements)

The scatter-gather mechanism described below assumes 4k page alignment for all
MDL entries except the first and last entry. This feature is enabled by setting the MDL bit
in the DMA Command register (Bit 4, Address (B)+40h).

1. a) Prepare the Memory Descriptor List (MDL) through software and store it in
system memory.

b) Load the address of the into the Start Memory Descriptor List Address (SMDLA)
register.

c¢) Program the Starting Transfer Count (STC) register with the total transfer length
(i.e., # of bytes). Also program the Starting Physical Address (SPA) register (bits
11:0) with the starting offset of the first page (Bits 31:12 in the Starting Physical
Address Register will be programmed through hardware with the MDL entries).

d) When the START DMA command is written to the DMA Command register, the
value in the SMDLA register is loaded into the Working MDL Address Counter
{(WMAC) register which points to the appropriate entry in the MDL list as shown
below.

Note: The value in the SMDLA register is double word aligned. Therefore, read/write
transactions will always begin on a double word boundary.

w
g
o

[ SMDLA MDL

31 + 0 31 12 0
[ WMAC |———-> Page Frame Address #1 Ignored
Page Frame Address #2 | Ignored
Page Frame Address #3 | Ignored
Page Frame Address #4 | Ignored

| Page Frame Address #n ] Ignored |

18264B-24
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In this example, WMAC register is pointing to page frame address #1. When the DMA
crosses the page boundary, WMAC register is incremented and points to the next page
entry (page frame address #2).

2. The Am53C974 reads only the page frame address (bits 31:12) from the MDL entry
and OR's it with the first page offset value in the Starting Physical Address (SPA)
register (bits 11:0). This 32-bit value is loaded into the Working Address Counter
(WAC) register and becomes the physical address for page#1, as shown below.

Programmed by

From the MDL the software
31 y 12 0
SPA [ Page Frame Address #1 I Starting Offset I 4K Page #1
a1 y 12 0

WAC | Page Frame Address #1 | Starting Ofiset |—b»

18264B-25a

When the WAC register (bits 11:0) reaches the maximum page length, i.e., FFFh, the
Am53C974 increments the WMAC register to point to the next page entry (i.e., page
frame address #2 in this example) and resets the WAC register (bits 11:0) to ‘000h’.

3. The chip reads the page frame address (bits 31:12) from the second MDL and OR's it
with the WAC register (bits 11:0). This becomes the physical address for page#2.
Since the WAC register (bits 11:0) was reset to ‘000h’ previously (see step 2), the
WAC register points at the beginning of the Page Frame Address #2 as shown
below.

From the MDL Set by the chip

31 * 12 ‘ 0

SPA l Page Frame Address #2 l 0 I
a1 * 12 0 4K Page #2
WAC rPage Frame Address #2 I 0 l——-»

18264B-25
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Again when WAC (bits 11:0) reaches the maximum page length count, the Am53C974

resets it to ‘000h’ and increments the WMAC register to the next MDL entry. The

operation continues in this way until WMAC register reaches the last MDL entry (Page
. Frame Address #n in this example).

4. The WAC register points to the beginning of the last page#n and the DMA operation
continues until the byte count is exhausted in the Working Byte Counter (WBC) regis-
ter. When WBC=0, the chip stops incrementing the WAC register. This is shown
below.

From the MDL Set by the chip

NS S

SPA I Page Frame Address #n ] Starting Offset ]

31 \i 12 0 4K Page #n
WAC | Page Frame Address #n I Starting Offset |—>

STC=0 >

18264B-26

Also, at WBC=0 the chip stops incrementing the WMAC register.

When a new DMA operation is initialized, the new first page offset value in the SPA
register (bits 11:0) is loaded into the WAC register and DMA operation is performed
following the above steps.

6.8.3 DMA Scatter - Gather Operation
{Non-4k aligned elements MDL not set)
There is another way to implement a scatter-gather operation which does not force the
data elements to be aligned on 4k boundaries. It assumes a “traditional” scatter-gather
list of the following format:

Element 0 Physical Address
Byte Count

Element 1 Physical Address
Byte Count

Element n Physical Address
Byte Count

6-14 DMA Engine
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6.9

This second implementation is described as follows:

1.

2.

Set the SCSI Start Transfer Count Register ((B)+00h, (B)+04h, (B)+38h) to the Byte
count of the first Scatter-Gather element.

Program the DMA Starting Transfer Count Register ((B)+44h) to the Byte Count of
the first Scatter-Gather element. '

. Program the DMA Starting Physical Address Register ((B)+48h) to the Physical

Address of the first Scatter-Gather element.

4. Start the SCSI operation by issuing a SCSI Information Transfer command.

8.

9.

. Start the DMA Engine with DMA Transfer Interrupt Enable (Bit 6, (B)+40h).
. When the Scatter-Gather element’s Byte Count is exhausted, the DMA engine will

generate an interrupt.

. Reprogram the next Scatter-Gather element's Byte Count into the SCSI Start

Transfer Count Register and the DMA Starting Transfer Count Register.

Reprogram the DMA Starting Physical Address Register ((B)+48h) to the Physical
Address of the next Scatter-Gather element.

Repeat steps 4-8 until the Scatter-Gather list is completed.

INTERRUPTS

Interrupts may come from two sources: the DMA engine or the SCSI block. Upon
receipt of an interrupt (INTA asserted), the DMA Status register should be serviced first
to identify the interrupt source(s). DMA engine related interrupts are cleared when the
related flags are read in the DMA Status register. However, SCSI block interrupts will be
cleared only when the SCSI Status, Internal State, and Interrupt Status Registers are
read.

The source of the DMA interrupt will be flagged by the appropriate bit in the DMA Status
Register. The reasons for interrupt are:

Successful completion of a DMA transfer request. (Bit 6 in the DMA Command Reg-
ister ((B)+40h) must be set to enable this interrupt)

An address error occurred on the PCI bus during a DMA transfer (Bit 6 in the DMA
Command Register ((B)+40h) must be set to enable this interrupt)

The DMA transfer request was aborted (ABORT command, or Master or Target
Abort)

m The PWDN pin is first asserted
m After completion of each page transfer during MDL operations. (Bit 5 in the DMA

Command Register ((B)+40h) must be set to enable this interrupt)

An interrupt from the SCSI block will automatically set bit 4 (SCSIINT) in the DMA Status
register (Address (B)+54h). The SCSI block will generate an interrupt under the
following conditions:

SCSI Reset occurred

m lllegal command code issued

The target disconnects from the SCSI bus
SCSI bus service request

Successful completion of a command
The Am53C974 has been reselected

PCscsi: Bus Mastering Fast SCSI Controller for PCI Systems 6-15






“"

7 SYSTEM CONSIDERATIONS

INTRODUCTION

This chapter covers motherboard design considerations which use the Am53C974. It
discusses SCS! component placement, signal routing, PCl interface recommendations,
noise considerations and termination schemes.

SIGNAL ROUTING AND SCSI PLACEMENT

The main components for board design include the Am53C974 (whose maximum trace
length from the PCI speedway is 1.5”), SCSI connectors (either one or two depending
internal/external support), a 40 MHz crystal oscillator and regulated terminators
(on-board) which can be up to .1 m (3.937 in) away from the Am53C974.

There are many ways to route SCSI bus traces on a host adapter board or motherboard.
Ideally, traces from the internal SCSI bus connector, from the Am53C974 and from the
external SCSI bus connector should all connect in series. Care should be taken not to
have any stubs in the SCSI bus. (Stubs are any extensions off of the main bus. The
maximum SCSI bus stub length allowed is .1 m). This routing scheme helps maintain
signal integrity by reducing the possibility of signal reflections and other undesirable
effects. Auto-routing programs used for board layout may not follow this scheme, and
may create “non-ideal” environments by routing internal and external on-board connec-
tors first instead of routing both sets of traces to the Am53C974. When peripherals are
added either internally or externally, a “three-pronged” SCSI bus will be created instead
of a linear one. If this or any other stub problem occurs, changes should be made
manually to follow the ideal scheme. Refer to Figures 7-1 and 7-2.
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Figure 7-1
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Figure 7-2
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7.2.1 The Motherboard

The following two layouts may be used as a guideline for the design of motherboards
which incorporate the Am53C974. For both layouts, the SCSI connectors should be
placed as far away from the PCI Speedway as possible. Each layout refers to termina-
tion considerations which are described in further detail in section 7.4.

7.2.1.1 Layout #1

This approach avoids the cost of placing an external connector on the motherboard. In
this configuration, the Am53C974 is always at one end of the SCSI bus, therefore, the
regulated terminators remain active. This eliminates the problem of switching the
regulated terminators on or off to accommodate peripheral configurations. This ap-
proach also preserves the ideal linear routing scheme. The following lists the require-
ments for implementation, while Figure 7-3 illustrates this approach.

® One connector on the motherboard connected to one end of the internal bus ribbon
cable and its components.

®m The other end of the internal bus ribbon cable connected to one end of the external
bus high density cable and its peripherals via a bracketed add-on card. The internal
bus may also be crimped to a SCSI connector mounted on a bracket.

® On board regulated terminators a maximum of .1 m (3.937 in) from the Am53C974.
m External terminators connected to the end of the external bus.

Figure 7-3 Motherboard Layout — Approach #1
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7.2.1.2 Layout #2

This approach uses a “pizza-box” type of motherboard, which has been incorporated
into PC systems and workstations. This design reduces the system’s height so that its
casing resembles a pizza box. This is partly the result of a riser card that enables cards
to rest on their side instead of upright. This approach requires the following and is
illustrated in Figure 7-4:

m  An external connector mounted on the motherboard with routings that connect to the
Am53C974.

® The Am53C974 must be as close as possible to this external connector since this
part of the SCSI bus consists of motherboard routings (not just ribbon cable).

B An internal connector on the motherboard to accommodate internal drives.

® On-board regulated terminators for SCSI drives not mounted within the system.
However, should the user decide to connect a drive internally, terminators are not
needed.

m If on-board regulated terminators are used, they should be placed within .1 m (3.937
in) from the Am53C974.

Figure 7-4 Motherboard Layout #2
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7.3

7.3.1

Motherboard designs which place an internal and external connector on either side of
the Am53C974 are discouraged since:

Two SCSI connectors are required on the motherboard—one more than what the
other two approaches call for.

When the number of internal and external bus components increase, the on-board
terminators would have to be turned off either through software or hardware, which
may be undesirable to a board designer.

The possibility for creating stubs exists if the connectors and Am53C974 are not
routed correctly. See Figure 7-1 for the ideal routing scheme.

NOISE CONSIDERATIONS

Some areas of a PCI motherboard or host adapter design (which include the
Am53C974) are more susceptible to noise. They are:

the 40 MHz crystal oscillator

the SCSI cables

the DC power planes

pins on the ICs, specifically the Am53C974.

Electromagnetic Interference (EMI)
There are several ways to reduce the amount of noise present in these areas:

A 40 MHz crystal oscillator must be used in order to have a 10 MB/s SCSI data rate.
Use of this 40 MHz crystal oscillator, which drives the SCSI CLK1 and CLK2 pins on
the Am53C974, introduces the possibility of unwanted high frequency components,
including harmonics, coupling with Am53C974 signals. To help prevent this, a resis-
tor should be placed in series with the oscillator to form a low pass filter with the input
capacitance (10 pF) of the SCSI CLK1 and SCSI CLK2 pins. This filter reduces the
edge rate of the clock waveform, increasing both rise and fall times by 2 ns. This re-
moves higher frequencies, specifically harmonics from the crystal oscillator waveform
and thus reduces the amount of noise introduced into the Am53C974.

A ferrite bead, which is essentially an inductor, may be used with the oscillator to pre-
vent coupling of higher frequencies with DC power supply signals. The ferrite bead
blocks high frequency noise while acting like a short to the DC components.

From an EMI standpoint, SCSI-2 high-density cables should be used instead of a
SCSI-1 cables. Unlike the SCSI-1 flat ribbon cable, the SCSI-2 cable is electrically
more substantial. It is shielded and signal wires are strategically placed for better
signal travel.
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7.3.2

Decoupling Methods

Decoupling capacitors should be used across the Voo and Vss pins on the motherboard

There are pairs of Voo and Vss pins on the Am53C974 that should each have their own

decoupling capacitor. The following decoupling method should be used for the Voo/Vss

pairs:

m Connect the capacitor directly between a Voo/Vss pair of the Am53C974 so that it sits
on the component side of the board. This configuration will allow the capacitor to filter
undesired high frequency components directly at the Am53C974 and not only at the
power planes. This not only minimizes the noise on the power planes that the chip
sees, but it also filters any noise generated by the chip before it reaches the power
planes. The leads to each end of the capacitor should be wide and may contain sev-
eral feed-throughs to the Vop and Vss planes to reduce the inductance present. Refer
to Figure 7-5.

7-6
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Figure 7-5
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Decoupling methods which are NOT recommended include:

®m connecting a capacitor only between the Vop and Vss planes so that it sits on the
component side of the board. This doesn't allow the capacitor to reduce noise directly
at the chip, but it does allow for a reduction of power plane noise and of board com-
ponents. (capacitors).

B connecting a capacitor only between the Voo and Vss planes so that it sits on the sol-
der side of the board. This configuration also doesn't allow direct decoupling at the
chip. It does save board space, but it requires an extra manufacturing step.

7.4 TERMINATION CONSIDERATIONS
The use of active or regulated termination for terminators on the motherboard is
recommended (see Figure 7-6), while external SCSI terminators can be used to
terminate other parts of the SCSI bus. Terminators must match the impedance seen by
a signal at the end of the SCSI bus to the characteristic impedance of the SCSI bus.
This impedance is typically 84 +/— 12 Q, but can vary greatly with PC board characteris-
tics and cabling.
Figure 7-6 Regulated Termination
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7.4.1

7.4.1.1

7.4.1.2

7.4.1.3

7.5

7.5.1

Termination

There are three general termination schemes that apply to motherboard or host adapter
setups when using regulated terminators. Each scheme recognizes that the SCSI bus
must be terminated on both ends. Therefore, as more components and peripherals are
added to the bus, terminators must be relocated accordingly. Each scheme is also
based on an ideal routing situation, that is one where the internal peripherals, external
peripherals and the Am53C974 chip are connected by a linear SCSI bus. See

Figure 7-1.

Scheme #1

In this case, the system uses only SCSI internal peripherals. The regulated terminators
on board should be activated. Peripherals can be added to the bus by connecting them
to a 50-pin ribbon cable. A SCSI terminator should be attached to the last peripheral to
terminate the other end of the bus.

Scheme #2

In this case, the system uses only external SCSI peripherals. As in Scheme #1, the
on-board regulated terminators should be activated. In this scheme, a 50-pin high
density SCSI-2 cable should connect the external port on the motherboard or host
adapter to the first external peripheral. Peripherals may be added with more cables and
the last peripheral should be terminated.

Scheme #3

In this case, both internal and external SCSI peripherals are used. The regulated
terminators should be deactivated (since the Am53C976 will sit in the middle of the
SCSI bus). This may be accomplished through hardware or software. The hardware
approach involves developing a mechanism to detect peripherals connected to the
SCSI bus. This mechanism must then activate a signal to turn the regulated terminators
on or off accordingly. The software approach involves having the user tell the system
interactively that the regulated terminators should be turned on or off. Care should be
taken to ensure that each end of the Bus is terminated.

OTHER CONSIDERATIONS

The following are motherboard considerations for routing and layout. They should be
taken into account along with SCSI considerations.

Motherboards

1. High speed signals should be referenced only to the ground plane or exclusively to
one of the power planes. If not, the power planes should be decoupled.

2. For a PCI CLK of 33 MHz, the maximum round trip time of any shared mother board
signal should be 10 ns.
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8 AMD’s PCscsi SOFTWARE

8.2

INTRODUCTION

Reduced time to market, support for all major operating systems, and the means to
harness the performance and flexibility of the PCI interface — this is what AMD’s PCscst
Software Solution is all about.

At the heart of this Solution is a SCSI software architecture which provides maximum
flexibility in low level SCSI protocol chip software. The architecture represents a modular
approach to software development and is the key factor which allows AMD to meet the
aggressive time schedules set forth by our customers.

PCscsi SOFTWARE ARCHITECTURE
AMD’s SCSI software architecture is divided into two layers:
a) Hardware (H/W) dependent layer
m provides low level programming of SCSI protocol chip.
m utilizes functions and services provided by the Operating System dependent layer
o independent of the operating system
® written only once for each SCSI chip
b) Operating System (OS) dependent layer

®m acts as a manager for the H/W dependent layer by providing functions which the
H/W dependent layer requires to execute desired requests

& written for specific operating system platforms

m provides DMA services, request completion, interrupt services, memory
allocation, I/O port, and address translation

The operating system device drivers generate I/O requests which are translated into
SCSI requests that are executed by the O/S dependent layer. This O/S dependent layer
then performs any operating system dependent functions and passes the requests to
the H/W dependent layer for hardware delivery.

AMD’s PCscsi Software Architecture features:

m Device level overlapped/multi-threaded operation
® Tagged-queuing

B Automatic request sense

o Scatter-gather operation

B Synchronous Transfers (including Fast SCSI)
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8.3

8.3.1

OPERATING SYSTEM SUPPORT

AMD PCscsi Software supports the following operating systems:
DOS 5.0, 6.0

Netware 3.1x, 4.x

Windows 3.1

0S/2 2.x

Windows NT

SCO Unix 3.2.4/0DT 3.0

A brief description of AMD's device drivers and support tools under the above Operating
Systems are highlighted below.

DOS

a) Installation Program

Installs DOS device drivers and application programs
Update options in config.sys and autoexec.bat files.

Installs appropriate command line switches for device drivers based on user’s
choices.

Supports Windows 3.1 driver
Supports for Updating installation floppies of OS/2 2.x

b) ASPI Device Driver

Central execution point for ASPI based DOS device drivers
Compliant with ASPI specification

Multi-threaded execution, virtual DMA services, INT13H interceptor/handler,
and Windows 3.1 support

Manages host adapter resources

Provides hardware independent ASPI for SCSI applications and drivers

c) CD-ROM Device Driver

Complies with Microsoft CD-ROM extensions
Operates via ASP! interface
Supports data and audio functions

d) Removable Media Device Driver
B Supports for greater than two fixed disks under DOS versions 3.31—4.0

Operates via ASPI interface
Command line switches controllable by user applications

e) SCSI Low Level format Utility

Issues SCSI commands via ASPI to format disk media
‘Media scan’ functions which ensure media integrity

Allows user to select SCSI options pertaining to media defect handling
(e.g. automatic write reallocation, number of retries etc.)

8-2
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f) Compact Disk Audio Play Utility

® Operates via Microsoft CD-ROM extensions to provide support for audio tracks
on CD's

® Provides play, up-track, down-track, pause and stop features

8.3.2 Netware
a) Netware ASPI

m Netware loadable module based on the ASPI interface for Netware 386
(dated August 4, 1991)

Calls Disks Driver for Netware

Accepts requests from ASPI clients and Parses them
Performs Netware specific NLM initialization

Detects error and converts to ASPI error codes

b) Netware Server 3.1x + /4.x

@ Based on device driver function specification for Netware operating system
version 3.1x

B Netware loadable module is accessible to users can server command line

o Accepts commands from mass Storage control, IOCTL interface and /O
operations interface

B Parses and Dispatches commands to appropriate command routines

8.3.3 0S/2
a) Instaliation Program
B Detects the presence of the SCSI controller.
B Utilized to access the hardware.
b) Setup Profile

@ Describes the installation data needed by the device driver utility provided with
0S/2.

c) Adapter Device Driver
m Complies with IBM OS/2 2.x Original Equipment Manufacturers DASD and SCSI
device driver support document.

8.3.4 Windows
a) Installation Program

B Same DOS 5.0, 6.0 install program described previously.
b) FastDisk Driver

o Installed only for Windows version 3.1+

m Supports scatter-gather DMA operations.
c) ASPI Virtual Device Driver

ASPI complaint Virtual Device Driver.
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m Provides ASPI services to DOS based programs that are running in a DOS virtual
machine within Windows 3.1+.

m Supports DOS virtual machines and multi-threaded SCSI execution.
m Communicates with DOS ASPI driver.

d) Windows 3.1 ASPIDLL
B ASPI compliant installable Windows device driver.

® The main function of this driver is to provide ASPI services to ASPI| aware
Windows applications.

e) SCSI for Windows Utility
m Shows status and inquiry data for all devices on the SCSI Bus

8.3.5 Windows NT
a) Miniport
= Miniport Driver for Windows NT for SCSI.
® Based on the port/miniport architecture
b) Setup
B Update file for SCSI.INF setup file for Microsoft Windows NT operating system.
m |nstalls the SCS1 Miniport driver under Windows NT.

8.3.6 SCO UNIX
a) Boot-Time Loadable Driver

m  Automatically loads device drivers into Unix kernel at boot time.

8.3.7 SCSI ROM BIOS
Supports INT 13h fixed disks interface to provide I/O capability to system
® 3 main modules
— INT13 I/O handler
— initialization code
— minimal SCSI handier

B Supports Virtual DMA services to provide compactibility with Windows 3.X enhanced
mode and some DOS extenders

Supports up to 2 Fixed Disks for DOS 5.X, 6.X

Co-exists with other Disks Controllers (like ST506, ESDI, IDE etc.)
Supports up to 7 Fixed Disks for DOS 5.X and non-DOS operating systems
Developed assuming a minimum of 386 processor
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PERIPHERAL SUPPORT

AMD software supports peripherals such as CD-ROMs, Tape Drives, Fixed Disk Drives,
and Magneto-Optical Drives. A comprehensive list of the manufacturer names and
model numbers is provided in AMD’s PSSA document. Below is a brief list of supported
manufacturers.

a) Fixed Disk Drives:
m Conner
Compagq
H-P
IBM
Quantum
Seagate
Maxtor
Micropolis
Fujitsu
D-ROM:
Chinon
Panasonic
DEC
Denon
Hitachi
IBM
LMSI
NEC
Toshiba
m Sony
c) Tape Drives
m Archives
NCR
Caliper
Sankyo

b)

@ H B B B @ B WM BEOH N B B HE R RN

Cipher
ServerDAT
Sony
Teac
Emerald
Tecmar

Exabyte
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Tandberg

Gigatrend

Transitional Technologies
H-P

WangDAT

IBM

WangTek

Maynard

Ardat

Mountain

d) Magneto Optical Drives:

m H-P
m Ricoh
m Sony
[ ]
]

Maxoptix
Storage Dimensions

8-6 AMD’s PCscsi Software



A AM53C974 LITERATURE/TOOL SUPPORT l',l

To enhance the ease of use for the Am53C974, Bus Mastering SCSI-2 Controller for
PCl systems, AMD has provided the following list of literature/tool support:

Am53C974 Data Sheet — PID #18248B

Am53C974 Technical Manual — PID #18264B

AMD PCscsi Software Solutions Brochure — PID #18203A
Embedding SCSI on PCI Motherboards Brochure — PID #18179A
Am53C974 PCscst Product Evaluation Kit containing

— Hardware reference platform

— SCSil cable

— SCSiI Driver licensing information

— Evaluation software drivers for

— SCSI BIOS
— DOS

— Windows

— Windows NT
— Novell

— SCO UNIX
— 08/2

— PCI Host Adapter Board User's Manual
— PCscsi Driver Installation Manual

— OS/Peripheral compatibility summary
— Am53C974 Data Sheet

— Am53C974 Technical Manual

— Performance benchmarking report

— PCscsi test report

To obtain any of the literature above, contact AMD literature center at (800) 222-9323 or
(408) 749-5703. For more information on the Am53C974 PCscsiproduct evaluation kit,
please contact your nearest AMD sales office.

PCscsi: Bus Mastering Fast SCSI Controller for PCI Systems A-1
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For information on additional SCSI software products contact:

Sequoia Advanced Technologies, Inc.
(415) 459-7978

(415) 459-7988 FAX

71332,1020 CompuServe ID

For further SCSI Standards information, contact

John Lohmeyer

Chair X379.2

NCR Corporation

1635 Aeroplaza Drive
Colorado Springs CO 80916
(719) 573-3362

For SCSI Standard documentation, contact

Global Engineering Documents
15 Inverness Way East
Englewood, CO 80112-5704
(800) 854-7179

(303) 792-2181

Am53C974 Literature/Tool Support



Sales Offices

North American

ALABAMA (205) 882-9122
ARIZONA (602) 242-4400
CALIFORNIA,

Culver City (310) 645-1524

Newport Beach ..
Sacramento(Roseville) ... (916) 786-6700
San Diego ...... ...(619) 560-7030
San Jose . .....(408) 452-0500

(714) 752-6262

International (Continued)

Tokyo TEL
FAX

(03) 3346-7550
(03) 3342-5196

Osaka .... e TEL (06) 243-3250
FAX (06) 243-3253
KOREA, Seoul .................. TEL ..(82) 2-784-0030

FAX...ooreerrierernnnenn.. (82) 2-784-8014
LATIN AMERICA,
Ft. Lauderdale ............TEL ...

FAX

...(305) 484-8600
...(305) 485-9736

Woodland Hills .(818) 878-9988 ~ SINGAPORE......... LE\')-( ﬁgg; g:g(‘):g?
CAg:r?a?é ontarie. . (613) 592-0060 ~ SWEDEN,
WIlIOWAAIE .....eveirnerecrernreeecnecneeere et neeeneeen (416) 222-7800 Stockholm area ........... TEL .. ...{08) 98 61 80
R (Bromma) FAX . ..(08) 98 09 06
COLORADO +(803) 741-2900 15 \\WAN. Taipei oo TEL . |(886) 2-7153536
CONNECTICUT (203) 264-7800
FLORIDA, FAX (886) 27122183
Clearwater ..(813) 530-9971  UNITED KINGDOM,
Boca Raton (407) 361-0050 Manchester area.......... TEL ...... (0925) 830380
Orlando (Longwood) ... ..(407) 862-9292 (Warrington) FAX . .(0925) 830204
GEORGIA ............ . ..(404) 449-7920 London area ~TEL . -(0483) 740440
IDAHO e (208) 377-0393 (Woking) FAX .. (0483) 756196
ILLINOIS,
Chicago (tasca) (708) 7734422 North American Representatlves -
Naperville (708) 505-9517 CANADA
MARYLAND (301) 381-3790 Burnaby, B.C. - DAVETEK MARKETING...........(604) 430-3680
MASSACHUSETTS oo e (617) 273-3970 Kanata, Ontario — VITEL ELECTRONICS ..........(613) 592-0060
- Mississauga, Ontario — VITEL ELECTRONICS (416) 564-9720
MINNESOTA (612) 938-0001
NEW JERSEY. Lachine, Quebec ~ VITEL ELECTRONICS ........ (514) 636-5951
CEITY Hill! s (609) 6622000 'O AL
Parsippany (201) 299-0002 REPRESENTATIVES, INC ..cocereerrseres (708) 967-8430
NEW YORK, IOWA
Brewster (914) 279-8323 LORENZ SALES (319) 377-4666
Rochester (716) 425-8050  KANSAS
NORTH CAROLINA Merriam — LORENZ SALES ... ...(913) 469-1312
Charlotte ...(704) 875- 3091 Wichita - LORENZ SALES ...(316) 721-0500
RAIEIGN covvvvecreeeeessemessseesas s ssseserssseenseenseses (919) 878- 8111 MICHIGAN
OHIO, Holland - COM-TEK SALES, INC .... ....(616) 335-8418
Columbus (Westerville)... (614) 891-6455 Brighton - COM-TEK SALES, INC... ...(313) 227-0007
Dayton (513) 439-0268 MINNESOTA
OREGON . ..(503) 245-0080 Mel Foster Tech. Sales, Inc. ......cccooveemiiinnnns (612) 941-9790
PENNSYLVANIA werer- (215) 398-8006 MISSOURI
TEXAS, LORENZ SALES ...(314) 997-4558
Austin ....(512) 346-7830 NEBRASKA
Dallas ..o (214) 934-9099 LORENZ SALES (402) 475-4660
Houston.... (713) 376-8084 NEW MEXICO
- THORSON DESERT STATES ......ccoccvvenene 505) 883-4343
International NEW YORK (505)
BELGIUM, Antwerpen ... TEL... ...{03) 248 43 00 East Syracuse — NYCOM, INC .......cccoceeuenne (315) 437-8343
FAX .. (03) 248 46 42 Hauppauge —~ COMPONENT
FRANCE, Paris ......ccouu.... TEL ... (1) 49-75-10-10 CONSULTANTS, INC ..ot (516) 273-5050
FAX oo (1) 49-75-10-13  OHIO
GERMANY, Centerville - DOLFUSS ROOT & CO. (513) 433-6776
Bad H . Columbus — DOLFUSS ROOT & CO .. (614) 885-4844
ad Homburg TEL (06172)-24061 Westlake —~ DOLFUSS ROOT & CO..............(216) 899-9370
FAX .. ...(06172)-23195
Minchen TEL (089) 45053-0 P ENNSYLVANIA
. RUSSELL F. CLARK CO.,INC. ...ccceverriraean (412) 242-9500
FAX ..oiiveeeinnercnsennsencenns (089) 406490 PUERTO RICO
HONG KONG, TEL ......... (852) 865-4525 MP REP ASSOC. IN 746-
Wanchai (73 QOO (852) 865-4335 Ung EP ASSOC, INC oo (809) 746-6550
ITALY, Milano TEL corviriic e (02) 3390541 Front Range Marketing ........cc.cccccevvercennernnenes... (801) 288-2500
FAX (02) 38103458 WASHINGTON
JAPAN, ELECTRA TECHNICAL SALES ..................... (208) 821-7442
Atsugi TEL (0462) 29-8460 WISCONSIN
FAX oo (0462) 29-8458 Brookfield - INDUSTRIAL
Kanagawa TEL (0462) 47-2911 REPRESENTATIVES,ING weovveeeeeeeereeeseeveenennen (414) 574-9393
[ .(0462) 47-1729
Advanced Micro Devices reserves the right to make changes in its product without notice in order to improve design or performance characteristics.
The performance characteristics listed in this document are guaranteed by specific tests, guard banding, design and other practices common to
the industry. For specific testing details, contact your local AMD sales representative. The company assumes no responsibility for the use of any
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