
































































































































































































































































































































































































































Instruction Set of the 1/0 Processor
SCSI SCRIPTS

Sample Operation

The following example describes execution of a
SCRIPTS instruction. This sample operation is for
a Block Move instruction.

1. The host CPU, through programmed /O,
gives the DMA SCRIPTS Pointer (DSP)
register (in the Operating Register file) the

starting address in main memory that points to
a SCSI SCRIPTS program for execution.

2. Loading the DSP register causes the
SYM53C875 to fetch its first instruction at the
address just loaded. This will be from main
memory or the internal RAM, depending on
the address.

3. The SYM53C875 typically fetches two
longwords (64 bits) and decodes the high order
byte of the first longword as a SCRIPTS
instruction. If the instruction is a Block Move,
the lower three bytes of the first longword are
stored and interpreted as the number of bytes
to be moved. The second longword is stored
and interpreted as the 32-bit beginning address
in main memory to which the move is directed.

4. For a SCSI send operation, the SYM53C875
waits until there is enough space in the DMA
FIFO to transfer a programmable size block of
data. For a SCSI receive operation, it waits
until enough data is collected in the DMA
FIFO for transfer to memory. At this point, the
SYM53C875 requests use of the PCI bus
again to transfer the data.

5. When the SYM53C875 is granted the PCI
bus, it will execute (as a bus master) a burst
transfer (programmable size) of data,
decrement the internally stored remaining byte
count, increment the address pointer, and then
release the PCI bus. The SYM53C875 stays off
the PCI bus until the FIFO can again hold (for
a write) or has collected (for a read) enough
data to repeat the process.

The process repeats until the internally stored byte
count has reached zero. The SYM53C875 releases
the PCI bus and then performs another SCRIPTS

instruction fetch cycle, using the incremented
stored address maintained in the DMA SCRIPTS
Pointer register. Execution of SCRIPTS instruc-
tions continues until an error condition occurs or
an interrupt SCRIPTS instruction is received. At
this point, the SYM53C875 interrupts the host
CPU and waits for further servicing by the host
system. It can execute independent Block Move
instructions specifying new byte counts and start-
ing locations in main memory. In this manner, the
SYM53C875 performs scatter/gather operations
on data without requiring help from the host pro-
gram, generating a host interrupt, or requiring an
external DMA controller to be programmed.
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Instruction Set of the I/0 Processor
SCSI SCRIPTS

System Processor

System Memory
(or Internal RAM)

N Write DSP

SCSI Inidator Write Example
[+ select ATN 0, alt_addr
* move 1, 1denufy_msg_buf, when MSG_OUT)]
[+ move 6, cmd_buf, when CMD
[+ move 512, data_buf, when DATA_OUT
[+ move 1, stat_in_buf, when STATUS SYM53CB75 scs'
- move 1, msg_in_buf, when MSG_IN B us
[+ move SCNTL2 & 7F to SCNTL2
> clear ACK
+ wait disconnect alt2

> mnt 10
= u Data
Data Structure

Message Buffer
Command Buffer

L
Data Buffer /

Status Buffer

Fetch
SCRIPTS

go~un<own

»
\

(Data will not be fetched
across system bus if
internal RAM is enabled)

Figure 6-1: SCRIPTS Overview
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Instruction Set of the I/0 Processor
Block Move Instructions

Block Move Instructions

For Block Move instructions, bits 5 and 4 (SIOM
and DIOM) in the DMODE register determine
whether the source/destination address resides in
memory or I/O space. When data is being moved
onto the SCSI bus, SIOM controls whether that
data comes from I/O or memory space. When data
is being moved off of the SCSI bus, DIOM con-
trols whether that data goes to I/O or memory
space.

First Dword

Bits 31-30 Instruction Type-Block Move
Bit 29 Indirect Addressing

When this bit is cleared, user data is moved to
or from the 32-bit data start address for the
Block Move instruction. The value is loaded
into the chip’s address register and incre-
mented as data is transferred. The address of
the data to be moved is in the second dword of
this instruction.

When set, the 32-bit user data start address for
the Block Move is the address of a pointer to
the actual data buffer address. The value at the
32-bit start address is loaded into the chip’s
DNAD register via a third longword fetch (4-
byte transfer across the host computer bus).

Once the data pointer address is loaded, it is
executed as when the chip operates in the
direct mode. This indirect feature allows a
table of data buffer addresses to be specified.
Using the NCR SCSI SCRIPTS compiler, the
table offset is placed in the script at compile
time. Then at the actual data transfer time, the
offsets are added to the base address of the
data address table by the external processor.
The logical I/O driver builds a structure of
addresses for an I/O rather than treating each
address individually. This feature makes it pos-
sible to locate SCSI SCRIPTS in a PROM.

Note: indirect and table indirect addressing
cannot be used simultaneously; only one
addressing method may be used at a time.

Bit 28 Table Indirect

When this bit is set, the 24-bit signed value in
the start address of the move is treated as a rel-
ative displacement from the value in the DSA
register. Both the transfer count and the
source/destination address are fetched from
this address.

Use the signed integer offset in bits 23-0 of the
second four bytes of the instruction, added to
the value in the DSA register, to fetch first the
byte count and then the data address. The
signed value is combined with the data struc-
ture base address to generate the physical
address used to fetch values from the data
structure. Sign-extended values of all ones for
negative values are allowed, but bits 31-24 are
ignored.

Direct
The byte count and absolute address are as
follows.
Command | Byte Count

Command | Not Used

Address of Data

Don’t Care Table Offset

Indirect
Use the fetched byte count, but fetch the data
address from the address in the instruction.

Command | Byte Count

Address of Pointer to Data

Note: indirect and table indirect addressing
cannot be used simultaneously; only one
addressing method may be used at a time.
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Instruction Set of the 1/0 Processor
Block Move Instructions

C Register b'
3130292827 262524123 222120 191817161514 13121110 9 8 7 6 5 4 3 2 1 O

HEN

EEEE

.

C/D
MSG/
Op Code
— Table Indirect Addressing
— Indirect Addressing (53C700 compatible)

L— 0 - Instruction Type - Block Move
— 0 - Instruction Type - Block Move

DSPS Register
3130292827262524 2322212019181716151413121110 9 8 7 6 5 4 3 2 1 O

24-bit Block Move byte counter

Figure 6-2: Block Move Instruction Register

Prior to the start of an I/O, the Data Structure
Base Address register (DSA) should be loaded
with the base address of the I/O data structure.
The address may be any address on a long
word boundary.

After a Table Indirect op code is fetched, the
DSA is added to the 24-bit signed offset value
from the op code to generate the address of the
required data; both positive and negative off-
sets are allowed. A subsequent fetch from that
address brings the data values into the chip.

For a MOVE instruction, the 24-bit byte
count is fetched from system memory. Then
the 32-bit physical address is brought into the
SYM53C875. Execution of the move begins at
this point.

SYM53C875 Data Manual

SCRIPTS can directly execute operating sys-
tem /O data structures, saving time at the
beginning of an I/O operation. The I/O data
structure can begin on any longword boundary
and may cross system segment boundaries.

There are two restrictions on the placement of
pointer data in system memory: the eight bytes
of data in the MOVE instruction must be con-
tiguous, as shown below; and indirect data
fetches are not available during execution of a
Memory-to-Memory DMA operation.

00

Byte Count

Physical Data Address




Instruction Set of the 1/0 Processor
Block Move Instructions

Bit 27

Op Code

This 1-bit field defines the instruction to be
executed as a block move (MOVE).

Target Mode
0PC Instruction Defined
0 MOVE
1 CHMOV
1. The SYM53C875 verifies that it is connected

to the SCSI bus as a target before executing
this instruction.

The SYM53C875 asserts the SCSI phase
signals (SMSG/, SC_DY/, and SI_O/) as defined
by the Phase Field bits in the instruction.

If the instruction is for the command phase,
the SYM53C875 receives the first command
byte and decodes its SCSI Group Code.

a) If the SCSI Group Code is either Group 0,
Group 1, Group 2, or Group 5, and if the
Vendor Unique Enhancement 1 (VUEI)
bit (SCNTL2 bit 1) is clear, then the
SYM53C875 overwrites the DBC register
with the length of the Command
Descriptor Block: 6, 10, or 12 bytes.

b) If the Vendor Unique Enhancement 1
(VUEL1) bit (SCNTL2 bit 1) is set, the
SYM53C875 receives the number of bytes
in the byte count regardless of the group
code.

c) IftheVendor Unique Enhancement 1 bit is
clear and group code is vendor unique, the
SYM53C875 receives the number of bytes
in the count regardless of the group code.

d) If any other Group Code is received, the
DBC register is not modified and the
SYM53C875 will request the number of
bytes specified in the DBC register. If the
DBC register contains 000000h, an illegal
instruction interrupt is generated.

4.

The SYM53C875 transfers the number of
bytes specified in the DBC register starting at
the address specified in the DNAD register. If
the Op Code bit is set and a data transfer ends
on an odd byte boundary, the SYM53C875
will store the last byte in the SCSI Wide
Residue Data Register during a receive
operation. This byte will be combined with the
first byte from the subsequent transfer so that a
wide transfer can be completed.

If the SATNY/ signal is asserted by the initiator
or a parity error occurred during the transfer,
the transfer can optionally be halted and an
interrupt generated. The Disable Halt on
Parity Error or ATN bit in the SCNTLI1
register controls whether the SYM53C875 will
halt on these conditions immediately, or wait
until completion of the current Move.

Initiator Mode

oPC

Instruction Defined

CHMOV
MOVE

1.

2.

3.

The SYM53C875 verifies that it is connected
to the SCSI bus as an initiator before executing
this instruction.

The SYM53C875 waits for an unserviced
phase to occur. An unserviced phase is defined
as any phase (with SREQ/ asserted) for which
the SYM53C875 has not yet transferred data
by responding with a SACK/.

The SYM53C875 compares the SCSI phase
bits in the DCMD register with the latched
SCSI phase lines stored in the SSTAT1

register. These phase lines are latched when
SREQ/ is asserted.

If the SCSI phase bits match the value stored
in the SSTAT1 register, the SYM53C875 will
transfer the number of bytes specified in the
DBC register starting at the address pointed to
by the DNAD register. If the op code bit is

SYM53C875 Data Manual
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cleared and a data transfer ends on an odd byte
boundary, the SYM53C875 will store the last
byte in the SCSIWide Residue Data Register
during a receive operation, or in the SCSI
Output Data Latch Register during a send
operation. This byte will be combined with the
first byte from the subsequent transfer so that a
wide transfer can be completed.

If the SCSI phase bits do not match the value
stored in the SSTAT1 register, the
SYM53C875 generates a phase mismatch
interrupt and the instruction is not executed.

During a Message Out phase, after the
SYM53C875 has performed a select with
Attention (or SATN/ has been manually
asserted with a Set ATN instruction), the
SYM53C875 will deassert SATN/ during the
final SREQ/SACK handshake.

When the SYM53C875 is performing a block
move for Message In phase, it will not deassert
the SACK/ signal for the last SREQ/SACK
handshake. The SACK signal must be cleared
using the Clear SACK /O instruction.

Bits 26-24 SCSI Phase

This 3-bit field defines the desired SCSI infor-
mation transfer phase. When the SYM53C875
operates in initiator mode, these bits are com-
pared with the latched SCSI phase bits in the
SSTAT1 register. When the SYM53C875
operates in target mode, the SYM53C875
asserts the phase defined in this field. The fol-
lowing table describes the possible combina-
tions and the corresponding SCSI phase.

MSG CD 1/0 SCSI Phase

0 0 0 Data out

0 0 1 Datain

0 1 0 Command

0 1 1 Status

1 0 0 Reserved out

1 0 1 Reserved in

1 1 0 Message out

1 1 1 Message in
SYM53C875 Data Manual

Instruction Set of the I/0 Processor
Block Move Instructions

Bits 23-0 Transfer Counter

This 24-bit field specifies the number of data
bytes to be moved between the SYM53C875
and system memory. The field is stored in the
DBC register. When the SYM53C875 trans-
fers data to/from memory, the DBC register is
decremented by the number of bytes trans-
ferred. In addition, the DNAD register is
incremented by the number of bytes trans-
ferred. This process is repeated until the DBC
register has been decremented to zero. At that
time, the SYM53C875 fetches the next
instruction.

If bit 28 is set, indicating table indirect
addressing, this field is not used. The byte
count is instead fetched from a table pointed to
by the DSA register.

Second Dword
Bits 31-0 Start Address

This 32-bit field specifies the starting address
of the data to be moved to/from memory. This
field is copied to the DNAD register. When the
SYM53C875 transfers data to or from mem-
ory, the DNAD register is incremented by the
number of bytes transferred.

When bit 29 is set, indicating indirect address-
ing, this address is a pointer to an address in
memory that points to the data location. When
bit 28 is set, indicating table indirect address-
ing, the value in this field is an offset into a
table pointed to by the DSA. The table entry
contains byte count and address information.
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Instruction Set of the 1/0 Processor
1/0 Instructions

I/O Instructions

First Dword

Bits 31-30 Instruction Type - /O Instruction

Bits 29-27 Op Code
The following Op Code bits have different
meanings, depending on whether the
SYM53C875 is operating in initiator or target
mode. Note: Op Code selections 101-111 are
considered Read/Write instructions, and are
described in that section.

Target Mode

0OPC2 OPC1 OPCO Instruction Defined

0 0 0 Reselect

0 0 1 Disconnect

0 1 0 Wait Select

0 1 1 Set

1 0 0 Clear
Reselect Instruction

1. The SYM53C875 arbitrates for the SCSI bus
by asserting the SCSI ID stored in the SCID
register. If the SYM53C875 loses arbitration,
then it tries again during the next available
arbitration cycle without reporting any lost
arbitration status.

2. If the SYM53C875 wins arbitration, it
attempts to reselect the SCSI device whose ID
is defined in the destination ID field of the
instruction. Once the SYM53C875 has won
arbitration, it fetches the next instruction from
the address pointed to by the DSP register.
Therefore, the SCRIPTS can move on to the
next instructions before the reselection has
completed. It will continue executing
SCRIPTS until a SCRIPT that requires a
response from the initiator is encountered.

3. Ifthe SYM53CB875 is selected or reselected
before winning arbitration, it fetches the next

6-8

instruction from the address pointed to by the
32-bit jump address field stored in the DNAD
register. The SYM53C875 should manually be
set to Initiator mode if it is reselected, or t
target mode if it is selected. :

Disconnect Instruction

The SYM53C875 disconnects from the SCSI bus
by deasserting all SCSI signal outputs.

Wait Select Instruction

1. If the SYM53C875 is selected, it fetches the
next instruction from the address pointed to by
the DSP register.

2. Ifreselected, the SYM53C875 fetches the next
instruction from the address pointed to by the
32-bit jump address field stored in the DNAD
register. The SYM53C875 should manually be
set to initiator mode when reselected.

3. If the CPU sets the SIGP bit in the ISTAT
register, the SYM53C875 will abort the Wait
Select instruction and fetch the next
instruction from the address pointed to by the
32-bit jump address field stored in the DNAD
register.

Set Instruction

When the SACK/ or SATNY/ bits are set, the corre-
sponding bits in the SOCL register are set. SACK/
or SATN/ should not be set except for testing pur-
poses. When the target bit is set, the corresponding
bit in the SCNTLO register is also set. When the
carry bit is set, the corresponding bit in the Arith-
metic Logic Unit (ALU) is set.
Note: None of the signals are set on the SCSI bus
in target mode.

Clear Instruction

When the SACK/ or SATNY/ bits are set, the corre-
sponding bits are cleared in the SOCL register.
SACK!/ or SATN/ should not be set except for test-
ing purposes. When the target bit is set, the corre-
sponding bit in the SCNTLO register is cleared.
When the carry bit is set, the corresponding bit in
the ALU is cleared.

Note: None of the signals are reset on the SCSI
bus in target mode.
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Instruction Set of the 1/0 Processor
1/0 Instructions

t— DCMD Register —>i= DBC Register =i
0

313029 28 27 26 25 24123 22 21 20 1918 17716 151413121110 9 8 7 6 56 4 3 2 1

L

‘— 0 - Instruction Type

U_L;J_J

RES

Set/Clear ATN/
— Set/Clear ACK/

L Set/Clear Target Mode
-— Set/Clear Carry

— Encoded Destination ID 0
“— Encoded Destination ID 1

— Encoded Destination ID 2

‘— Encoded Destination ID 3

— Reserved

— Reserved

— Reserved

— Reserved

'— Select with ATN/
Table Indirect Mode

— Relative Address Mode
“— Op Code bit 0

— Op Code bit 1

— Op Code bit 2

'— 1 - Instruction Type - /0

-1/0

Second 32-bit word of the 1/0 instruction
DSPSRegister

3130292827 26 2524 23222120 19181716151413121110 9 8 7 6 5 4 3 2 1 0
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32-bit Jump Address

Figure 6-3: I/O Instruction Register
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Instruction Set of the 1/0 Processor
1/0 Instructions

Initiator Mode
OPC2 OPC1 OPCO Instruction Defined
0 0 0 Select
0 0 1 Wait Disconnect
0 1 0 Wait Reselect
0 1 1 Set
1 0 0 Clear

Select Instruction

1. The SYM53C875 arbitrates for the SCSI bus
by asserting the SCSI ID stored in the SCID
register. If the SYM53C875 loses arbitration,
it tries again during the next available
arbitration cycle without reporting any lost
arbitration status.

2. If the SYM53C875 wins arbitration, it
attempts to select the SCSI device whose ID is
defined in the destination ID field of the
instruction. Once the SYM53C875 has won
arbitration, it fetches the next instruction from
the address pointed to by the DSP register.
Therefore, the scripts can move to the next
instruction before the selection has comipleted.
It will continue executing SCRIPTS until a
SCRIPT that requires a response from the
target is encountered.

3. If the SYM53C875 is selected or reselected
before winning arbitration, it fetches the next
instruction from the address pointed to by the
32-bit jump address field stored in the DNAD
register. The SYM53C875 should manually be
set to initiator mode if it is reselected, or to
target mode if it is selected.

4. If the Select with SATN/ field is set, the
SATNY/ signal is asserted during the selection
phase.

Wait Disconnect Instruction

The SYM53C875 waits for the target to perform a

“legal” disconnect from the SCSI bus. A “legal”

disconnect occurs when SBSY/ and SSEL/ are

6-10

inactive for a minimum of one Bus Free delay (400
ns), after the SYM53C875 has received a Discon-
nect Message or a Command Complete Message.

Wait Reselect Instruction

1. If the SYM53C875 is selected before being
reselected, it fetches the next instruction from
the address pointed to by the 32-bit jump
address field stored in the DNAD register. The
SYM53C875 should be manually set to target
mode when selected.

2. Ifthe SYM53C875 is reselected, it fetches the
next instruction from the address pointed to by
the DSP register.

3. Ifthe CPU sets the SIGP bit in the ISTAT
register, the SYM53C875 will abort the Wait
Reselect instruction and fetch the next
instruction from the address pointed to by the
32-bit jump address field stored in the DNAD
register.

Set Instruction

When the SACK/ or SATNY/ bits are set, the corre-
sponding bits in the SOCL register are set. When
the target bit is set, the corresponding bit in the
SCNTLO register is also set. When the carry bit is
set, the corresponding bit in the ALU is set.

Clear Instruction

When the SACK/or SATNY/ bits are set, the corre-
sponding bits are cleared in the SOCL register.
When the target bit is set, the corresponding bit in
the SCNTLO register is cleared. When the carry
bit is set, the corresponding bit in the ALU is
cleared.

Bit26 Relative Addressing Mode

When this bit is set, the 24-bit signed value in
the DNAD register is used as a relative dis-
placement from the current DSP address. This
bit should only be used in conjunction with the
Select, Reselect, Wait Select, and Wait Reselect
instructions. The Select and Reselect instruc-
tions can contain an absolute alternate jump
address or a relative transfer address.
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Bit 25 Table Indirect Mode

When this bit is set, the 24-bit signed value in
the DBC register is added to the value in the
DSA register, used as an offset relative to the
value in the Data Structure Base Address
(DSA) register. The SCNTL3 value, SCSI ID,
synchronous offset and synchronous period are
loaded from this address. Prior to the start of
an /O, the DSA should be loaded with the
base address of the I/O data structure. The
address may be any address on a longword
boundary. After a Table Indirect op code is
fetched, the DSA is added to the 24-bit signed
offset value from the op code to generate the
address of the required data; both positive and
negative offsets are allowed. A subsequent
fetch from that address brings the data values
into the chip.

SCRIPTS can directly execute operating sys-
tem I/O data structures, saving time at the
beginning of an I/O operation. The I/O data
structure can begin on any longword boundary
and may cross system segment boundaries.
There are two restrictions on the placement of
data in system memory:

1. The I/O data structure must lie within the 8
MB above or below the base address.

2. An I/O command structure must have all four
bytes contiguous in system memory, as shown
below. The offset/period bits are ordered as in
the SXFER register. The configuration bits are
ordered as in the SCNTL3 register.

Instruction Set of the 1/0 Processor
1/0 Instructions

Bit 25 Bit 26
Direct 0 0
Table Indirect 1
Relative 1 0
Table Relative 1 1
Direct

Uses the device ID and physical address in the
instruction.

Command | ID Not Used | Not Used

Absolute Alternate Address

Table Indirect
Uses the physical jump address, but fetches data
using the table indirect method.

Command Table Offset

Absolute Alternate Address

Relative
Uses the device ID in the instruction, but treats
the alternate address as a relative jump

Config ID Offset/ (00)

period

Command | ID Not Not
Used Used

This bit should only be used in conjunction
with the Select, Reselect, Wait Select, and Wait
Reselect instructions. Bits 25 and 26 may be
set individually or in combination:

SYM53C875 Data Manual
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Instruction Set of the /0 Processor
1/0 Instructions

Table Relative

Treats the alternate jump address as a relative
jump and fetches the device ID, synchronous off-
set, and synchronous period indirectly. Adds the
value in bits 23-0 of the first four bytes of the
SCRIPTS instruction to the data structure base
address to form the fetch address.

Command Table Offset

Alternate Jump Offset

Bit24  Select with ATN/
This bit specifies whether SATN/ will be
asserted during the selection phase when the
SYM53C875 is executing a Select instruction.
When operating in initiator mode, set this bit
for the Select instruction. If this bit is set on
any other I/O instruction, an illegal instruction
interrupt is generated.

Bit 23-20 Reserved
Bits 19-16 Encoded SCSI Destination ID

This 4-bit field specifies the destination SCSI
ID for an I/O instruction.

Bits 15-11Reserved
Bit 10 Set/Clear Carry

This bit is used in conjunction with a Set or
Clear instruction to set or clear the Carry bit.
Setting this bit with a Set instruction asserts

the Carry bit in the ALU. Setting this bit with a

Clear instruction deasserts the Carry bit in the
ALU.

Bits 8-7 Reserved

Bit 9 Set/Clear Target Mode
This bit is used in conjunction with a Set or
Clear instruction to set or clear target mode.

Setting this bit with a Set instruction config-
ures the SYM53C875 as a target device (this

sets bit 0 of the SCNTLO register). Setting this

bit with a Clear instruction configures the
SYM53C875 as an initiator device (this clears
bit O of the SCNTLO register).

6-12

Bit 6 Set/Clear SACK/
Bit3 Set/Clear SATN/

These two bits are used in conjunction with a
Set or Clear instruction to assert or deassert
the corresponding SCSI control signal. Bit 6
controls the SCSI SACK!/ signal; bit 3 controls
the SCSI SATNY/ signal.

Setting either of these bits will set or reset the
corresponding bit in the SOCL register,
depending on the instruction used. The Set
instruction is used to assert SACK/ and/or
SATN/ on the SCSI bus. The Clear instruction
is used to deassert SACK/ and/or SATN/ on
the SCSI bus.

Since SACK/ and SATNY/ are initiator signals,
they will not be asserted on the SCSI bus
unless the SYM53C875 is operating as an initi-
ator or the SCSI Loopback Enable bit is set in
the STEST?2 register.

The Set/Clear SCSI ACK/ATN instruction
would be used after message phase Block Move
operations to give the initiator the opportunity
to assert attention before acknowledging the
last message byte. For example, if the initiator
wishes to reject a message, an Assert SCSI

ATN instruction would be issued before a
Clear SCSI ACK instruction.

Bits 2-0 Reserved

Second Dword

Bits 31-0Start Address

This 32-bit field contains the memory address
to fetch the next instruction if the selection or
reselection fails.

If relative or table relative addressing is used,
this value is a 24-bit signed offset relative to the
current DSP register value.
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Instruction Set of the I/0 Processor
Read/Write Instructions

Read/Write Instructions First Dword
Bits 31-30 Instruction Type - Read/Write
The Read/Write instruction supports addition, Instruction

subtraction, and comparison of two separate values
within the chip. It performs the desired operation
on the specified register and the SFBR register,
then stores the result back to the specified register

The Read/Write instruction uses operator bits
26 through 24 in conjunction with the op code
bits to determine which instruction is currently

selected.
or the SFBR.
l¢— DCMD Register =|< DBC Register >|l
3130292827 26 2524123 2221 20 191817 16151413121110 9 8 7 6 5 4 3 2 1 0

RENER |
immediate Data Reserved
(must be 0)
— A0
At ;
— A2 Register
— A3 Address
— A6
— use data8/SFBR
'— Operator 0
— Operator 1
— Operator 2
— Op Code bit 0
— Op Code bit 1
— Op Code bit 2
— 1 - Instruction Type - RW
— 0 - Instruction Type - RW
DSPS Register

3130292827 262524 2322212019 1817 16151413121110 9 8 7 6 5 4 3 2 1 0

Figure 6-4: Read/Write Instruction Register
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Instruction Set of the 1/0 Processor
Read/Write Instructions

Bits 29-27 Op Code
The combinations of these bits determine if the
instruction is a Read/Write or an I/O instruc-
tion. Op codes 000 through 100 are considered
1/O instructions.

Bits 26-24 Operator
These bits are used in conjunction with the op
code bits to determine which instruction is
currently selected. Refer to table 6-1 for field
definitions.

Bit 23 Use data8/SFBR
When this bit is set, SFBR will be used instead
of the data8 value during a Read-Modify-Write
instruction (see Table 6-1). This allows the
user to add two register values.

Bits 22-16 Register Address - A(6-0)
Register values may be changed from
SCRIPTS in read-modify-write cycles or move
to/from SFBR cycles. A(6-0) select an 8-bit
source/destination register within the
SYM53C875.

Bits 15-8 Immediate Data

This 8-bit value is used as a second operand in
logical and arithmetic functions.

Bits 7-0 Reserved

]
Second Dword

Bits 31-0Destination Address

This field contains the 32-bit destination
address where the data is to be moved.

Read-Modify-Write
Cycles

During these cycles the register is read, the
selected operation is performed, and the result is
written back to the source register.

The Add operation can be used to increment or
decrement register values (or memory values if
used in conjunction with a Memory-to-Register
Move operation) for use as loop counters.

6-14

Subtraction is not available when SFBR is used
instead of data8 in the instruction syntax. To sub-
tract one value from another when using SFBR,
first XOR the value to subtract (subtrahend) with
0xFF, and add 1 to the resulting value. This creates
the 2’s compliment of the subtrahend. The two val-
ues can then be added to obtain the difference.

Move to/from
SFBR Cycles

All operations are read-modify-writes. However,
two registers are involved, one of which is always
the SFBR. The possible functions of this instruc-
tion are:

s Write one byte (value contained within the
SCRIPTS instruction) into any chip register.

= Move to/from the SFBR from/to any other
register.

m  Alter the value of a register with AND/OR/
ADD/XOR/SHIFT LEFT/SHIFT RIGHT
operators.

m  After moving values to the SFBR, the compare
and jump, call, or similar instructions may be
used to check the value.

s A Move-to-SFBR followed by a Move-from-
SFBR can be used to perform a register to
register move.
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Instruction Set of the I/0 Processor
Read/Write Instructions

Table 6-1: Read/Write Instructions
Operator Op Code 111 Op Code 110 Op Code 101
p Read Modify Write Move to SFBR Move from SFBR

000 Move data into register. Move data into SFBR regis- Move data into register.
Syntax: “Move data8 to ter. Syntax: “Move data8 to Syntax: “Move data8 to
RegA” SFBR” RegA”

001* Shift register one bit to the Shift register one bit to the Shift the SFBR register one
left and place the result in left and place the result in bit to the left and place the
the same register. Syntax: the SFBR register. Syntax: result in the register. Syntax:
“Move RegA SHL RegA” “Move RegA SHL SFBR” “Move SFBR SHL RegA”

010 OR data with register and OR data with register and OR data with SFBR and
place the result in the same place the result in the SFBR  place the result in the regis-
register. Syntax: “Move register. Syntax: “Move ter. Syntax: “Move SFBR |
RegA | data8 to RegA” RegA | data8 to SFBR” data8 to RegA”

011 XOR data with register and XOR data with register and XOR data with SFBR and
place the result in the same place the result in the SFBR  place the result in the regis-
register. Syntax: “Move register. Syntax: “Move ter. Syntax: “Move SFBR
RegA XOR data8 to RegA” RegA XOR data8 to SFBR”  XOR data8 to RegA”

100 AND data with register and AND data with register and AND data with SFBR and
place the result in the same place the resultin the SFBR  place the result in the regis-
register. Syntax: “Move register. Syntax: “Move ter. Syntax: “Move SFBR &
RegA & data8 to RegA” RegA & data8 to SFBR” data8 to RegA”

101* Shift register one bit to the Shift register one bit to the Shift the SFBR register one
right and place the resultin right and place the result in bit to the right and place the
the same register. Syntax: the SFBR register. Syntax: result in the register. Syntax:
“Move RegA SHR RegA” “Move RegA SHR SFBR” “Move SFBR SHR RegA”

110 Add data to register without =~ Add data to register without =~ Add data to SFBR without
carry and place the result in carry and place the result in carry and place the result in
the same register. Syntax: the SFBR register. Syntax: the register. Syntax: “Move
“Move RegA + data8 to “Move RegA + data8 to SFBR + data8 to RegA”
RegA” SFBR”

111 Add data to register with Add data to register with Add data to SFBR with
carry and place the result in carry and place the result in carry and place the result in
the same register. Syntax: the SFBR register. Syntax: the register. Syntax: “Move
“Move RegA + data8 1o “Move RegA + data8 to SFBR + data8 to RegA with
RegA with carry” SFBR with carry” carry”

Notes:

1. Substitute the desired register name or address for “RegA” in the syntax examples
2. data8 indicates eight bits of data

3. Use SFBR instead of data8 to add rwo register values.
* Data is shifted through the Carry bit and the Carry bit is shifted into the data byte

SYM53C875 Data Manual
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Transfer Control Instructions

Transfer Control
Instructions

First Dword
Bits 31-30 Instruction Type - Transfer Control

Instruction

Bits 29-27 Op Code

This 3-bit field specifies the type of transfer
control instruction to be executed. All transfer
control instructions can be conditional. They
can be dependent on a true/false comparison
of the ALU Carry bit or a comparison of the
SCSI information transfer phase with the
Phase field, and/or a comparison of the First
Byte Received with the Data Compare field.
Each instruction can operate in initiator or tar-
get mode.

OPC2 OPC1 OPCO Instruction Defined
0 0 0 Jump

0 0 1 Call

0 1 0 Return

0 1 1 Interrupt

1 X X Reserved

Jump Instruction

1.
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The SYM53C875 can do a true/false
comparison of the ALU carry bit, or compare
the phase and/or data as defined by the Phase
Compare, Data Compare and True/False bit
fields. If the comparisons are true, the
SYM53C875 loads the DSP register with the
contents of the DSPS register. The DSP
register now contains the address of the next
instruction.

2. Ifthe comparisons are false, the SYM53C875

fetches the next instruction from the address
pointed to by the DSP register, leaving the
instruction pointer unchanged.

Call Instruction

1.

The SYM53C875 can do a true/false
comparison of the ALU carry bit, or compare
the phase and/or data as defined by the Phase
Compare, Data Compare, and True/False bit
fields. If the comparisons are true, the
SYM53C875 loads the DSP register with the
contents of the DSPS register and that address
value becomes the address of the next
instruction.

When the SYM53C875 executes a Call
instruction, the instruction pointer contained
in the DSP register is stored in the TEMP reg-
ister. Since the TEMP register is not a stack
and can only hold one longword, nested call
instructions are not allowed.

If the comparisons are false, the SYM53C875
fetches the next instruction from the address
pointed to by the DSP register and the
instruction pointer is not modified.
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Instruction Set of the I/0 Processor
Transfer Gontrol instructions

f¢— DCMD Register »le DBC Register D‘
313029282726252];32221 20 19 18 177 16 151413121110 9 8 7 6 5 4 3 2 1 0
HEEREEN
Mask for compare Data to be compared
with the SCSI First
Wait for Valid Phase Byte Recelved
Compare Phase
— Compare Data
— Jump if: True=1, False=0
— interrupt on the Fly
— Carry Test
— 0 (Reserved)
— Relative addressing mode
— 1/0
— C/D
— MSG
“— Op Code bit 0
'— Op Code bit 1
— Op Code bit 2
— 0 - Instruction Type - Transfer Control
— 1- Instruction Type - Transfer Control
DSPS Register

3130292827 262524 23222120 191817 16151413121110 9 8 7 6 5 4 3 2 1 0

Figure 6-5: Transfer Control Instruction
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Transfer Control Instructions

Return Instruction

1.

The SYM53C875 can do a true/false
comparison of the ALU carry bit, or compare
the phase and/or data as defined by the Phase
Compare, Data Compare, and True/False bit
fields. If the comparisons are true, then the
SYM53C875 loads the DSP register with the
contents of the DSPS register. That address
value becomes the address of the next
instruction.

When a Return instruction is executed, the
value stored in the TEMP register is returned
to the DSP register. The SYM53C875 does
not check to see whether the Call instruction
has already been executed. It will not generate
an interrupt if a Return instruction is executed
without previously executing a Call instruc-
tion.

If the comparisons are false, then the
SYM53C875 fetches the next instruction from
the address pointed to by the DSP register and
the instruction pointer will not be modified.

Interrupt Instructions
Interrupt
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a) The SYM53C875 can do a true/false
comparison of the ALU carry bit, or
compare the phase and/or data as defined
by the Phase Compare, Data Compare,
and True/False bit fields. If the
comparisons are true, then the
SYM53C875 generates an interrupt by
asserting the IRQ/ signal.

b) The 32-bit address field stored in the
DSPS register (not DNAD as in 53C700)
can contain a unique interrupt service
vector. When servicing the interrupt, this
unique status code allows the ISR to
quickly identify the point at which the
interrupt occurred.

¢) The SYM53C875 halts and the DSP
register must be written to start any further
operation.

Interrupt on-the-Fly

a) The SYM53C875 can do a true/false
comparison of the ALLU carry bit or
compare the phase and/or data as defined
by the Phase Compare, Data Compare,
and True/False bit fields. If the
comparisons are true, and the Interrupt on
the Fly bit is set (bit 20), the SYM53C875
will assert the Interrupt on the Fly bit
(STAT bit 2).

Bits 26-24 SCSI Phase

This 3-bit field corresponds to the three SCSI
bus phase signals which are compared with the
phase lines latched when SREQ/ is asserted.
Comparisons can be performed to determine
the SCSI phase actually being driven on the
SCSI bus. The following table describes the
possible combinations and their correspond-
ing SCSI phase. These bits are only valid when
the SYM53C875 is operating in initiator
mode; when the SYM53C875 is operating in
the target mode, these bits should be cleared.

MSG C/D i/0 SCSI Phase

0 0 0 Data out

0 0 1 Data in

0 1 0 Command

0 1 1 Status

1 0 0 Reserved out
1 0 1 Reserved in
1 1 0 Message out
1 1 1 Message in

Bit 23 Relative Addressing Mode

When this bit is set, the 24-bit signed value in
the DSPS register is used as a relative offset
from the current DSP address (which is point-
ing to the next instruction, not the one cur-
rently executing). Relative mode does not
apply to Return and Interrupt SCRIPTS.
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Jump/Call an Absolute Address Bit 20
Start execution at the new absolute address.

Interrupt on the Fly
When this bit is set, the interrupt instruction
will not halt the SCRIPTS processor. Once the

interrupt occurs, the Interrupt on the Fly bit
(ISTAT bit 2) will be asserted.

Bit19  Jump If True/False
This bit determines whether the SYM53C875
should branch when a comparison is true or
when a comparison is false. This bit applies to

phase compares, data compares, and carry
tests. If both the Phase Compare and Data

Command Condition Codes

Absolute Alternate Address

Jump/Call a Relative Address
Start execution at the current address plus (or
minus) the relative offset.

Command Condition Codes Compare bits are set, then both compares
Don’t Care Alternate Jump Offset must be true to branch on a true condition.
Both compares must be false to branch on a

. . false condition.
The SCRIPTS program counter is a 32-bit

value pointing to the SCRIPT currently being
executed by the SYM53C875. The next Bit 19
address is formed by adding the 32-bit pro-

Resuit of

Compare Action

gram counter to the 24-bit signed value of the 0 False Jump Taken
Iast 24 bits of the Jump or Call instruction. 0 True No Jump
Because it is signed (twos compliment), the 1 False No Jump
jump can be forward or backward. ] True Jump Taken

A relative transfer can be to any address within
a 16-MB segment. The program counter is Bit 18
combined with the 24-bit signed offset (using
addition or subtraction) to form the new exe-
cution address.

Compare Data

When this bit is set, the first byte received from
the SCSI data bus (contained in SFBR regis-
ter) is compared with the Data to be Com-
pared Field in the Transfer Control instruction.
The Wait for Valid Phase bit controls when this
compare will occur. The Jump if True/False bit
determines the condition (true or false) to
branch on.

Bit 17 Compare Phase
When the SYM53C875 is in initiator mode,

SCRIPTS programs may contain a mixture of
direct jumps and relative jumps to provide
maximum versatility when writing SCRIPTS.
For example, major sections of code can be
accessed with far calls using the 32-bit physical
address, then local labels can be called using
relative transfers. If a SCRIPT is written using
only relative transfers it would not require any

run time alteration of physical addresses, and
could be stored in and executed from a
PROM.

Bit 21 Carry Test

When this bit is set, decisions based on the
ALU carry bit can be made. True/False com-
parisons are legal, but Data Compare and
Phase Compare are illegal.

SYM53C875 Data Manual

this bit controls phase compare operations.
When this bit is set, the SCSI phase signals
(latched by SREQY/) are compared to the Phase
Field in the Transfer Control instruction; if
they match, the comparison is true. The Wait
for Valid Phase bit controls when the compare
will occur. When the SYM53C875 is operating
in target mode this bit, when set, tests for an
active SCSI SATNY/ signal.
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Memory Move Instructions

Bit 16 Wait For Valid Phase

If the Wait for Valid Phase bit is set, the
SYM53C875 waits for a previously unserviced
phase before comparing the SCSI phase and
data.

If the Wait for Valid Phase bit is clear, the
SYM53C875 compares the SCSI phase and
data immediately.

Bits 15-8 Data Compare Mask

The Data Compare Mask allows a SCRIPT to
test certain bits within a data byte. During the
data compare, any mask bits that are set cause
the corresponding bit in the SFBR data byte to
be ignored. For instance, a mask of 01111111b
and data compare value of I XXXXXXXb
allows the SCRIPTS processor to determine
whether or not the high order bit is set while
ignoring the remaining bits.

Bits 7-0 Data Compare Value

This 8-bit field is the data to be compared
against the SCSI First Byte Received (SFBR)
register. These bits are used in conjunction
with the Data Compare Mask Field to test for
a particular data value.

Second Dword

Bits 31-0 Jump Address

This 32-bit field contains the address of the
next instruction to fetch when a jump is taken.
Once the SYM53C875 has fetched the instruc-
tion from the address pointed to by these 32
bits, this address is incremented by 4, loaded
into the DSP register and becomes the current
instruction pointer.
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Memory Move Instructions

For Memory Move instructions, bits 5 and 4
(SIOM and DIOM) in the DMODE register
determine whether the source or destination
addresses reside in memory or I/O space. By set-
ting these bits appropriately, data may be moved
within memory space, within I/O space, or
between the two address spaces.

The Memory Move instruction is used to copy the
specified number of bytes from the source address
to the destination address.

Allowing the SYM53C875 to perform memory
moves frees the system processor for other tasks
and moves data at higher speeds than available
from current DMA controllers. Up to 16 MB may
be transferred with one instruction. There are two
restrictions:

1. Both the source and destination addresses
must start with the same address alignment
(A(1-0) must be the same). If source and
destination are not aligned, then an illegal
instruction interrupt will occur. For the PCI
Cache Line Size register setting to take effect,
the source and destination must be the same
distance from a cache line boundary.

2. Indirect addresses are not allowed. A burst of
data is fetched from the source address, put
into the DMA FIFO and then written out to
the destination address. The move continues
until the byte count decrements to zero, then
another SCRIPT is fetched from system
memory.

The DSPS and DSA registers are additional hold-
ing registers used during the Memory Move; how-
ever, the contents of the DSA register are
preserved.
Bits 31-39Instruction Type—Memory Move
Bits 28-25 Reserved

These bits are reserved and must be zero. If

any of these bits is set, an illegal instruction
interrupt will occur.
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Bit 24
Note:

No Flush

this bit has no effect unless the Pre-fetch
Enable bit in the DCNTL register is set.
For information on SCRIPTS instruction
prefetching, see Chapter 2.

When this bit is set, the SYM53C875 performs a
Memory Move without flushing the prefetch unit.
When this bit is clear, the Memory Move instruc-
tion automatically flushes the prefetch unit. The
No Flush option should be used if the source and
destination are not within four instructions of the
current Memory Move instruction.

Bits 23-0 Transfer Count

The number of bytes to be transferred is stored
in the lower 24 bits of the first instruction
word.

Read/Write System
Memory from a Script

By using the Memory Move instruction, single or
multiple register values may be transferred to or
from system memory.

Because the SYM53C875 will respond to
addresses as defined in the Base I/O or Base Mem-
ory registers, it could be accessed during a Mem-
ory Move operation if the source or destination
address decodes to within the chip’s register space.
If this occurs, the register indicated by the lower
seven bits of the address is taken to be the data
source or destination. In this way, register values
can be saved to system memory and later restored,
and SCRIPTS can make decisions based on data
values in system memory.

The SFBR is not writable via the CPU, and there-
fore not by a Memory Move. However, it can be
loaded via SCRIPTS Read/Write operations. To
load the SFBR with a byte stored in system mem-
ory, the byte must first be moved to an intermedi-
ate SYM53C875 register (for example, a
SCRATCH register), and then to the SFBR.

The same address alignment restrictions apply to
register access operations as to normal memory-to-
memory transfers.
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Second Dword

Bits 31-0, DSPS Register

These bits contain the source address of the
Memory Move.

Third Dword

Bits 31-0, TEMP Register

These bits contain the destination address for
the Memory Move.
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6-22

l¢— DCMD Register =i= DBC Register N
2

120191817 16151413121110 9 8 7 6 5 4 3 2 1 0

31 30 29 28 27 26 25 24

L" EENEENERERE
No Flush ¢

0 (Reserved) 24-bit Memory Move byte counter

0 (Reserved)
0 (Reserved)
'— 0 (Reserved)
— 0 - Instruction Type - Memory Move
— 1 - Instruction Type - Memory Move
‘— 1 - Instruction Type - Memory Move

DSPS Register
3130292827 262524 23 222120191817 16151413121110 9 8 7 6 5 4 3 2 1 0

TEMP Register
3130292827 262524 2322 21 20 191817 16 151413121110 9 8 7 6 5 4 3 2 1 0

Figure 6-6: Memory Move Instructions
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IL.oad and Store
Instructions

The Load and Store instruction provides a more
efficient way to move data from/to memory to/from
an internal register in the chip without using the
normal memory move instruction.

The load and store instructions are represented by
two-dword op codes. The first dword contains the
DCMD and DBC register values. The second
dword contains the DSPS value. This is either the
actual memory location of where to load or store,
or the offset from the DSA, depending on the
value of Bit 28 (DSA Relative).

A maximum of 4 bytes may be moved with these
instructions. The register address and memory
address must have the same byte alignment, and
the count set such that it does not cross dword
boundaries. The destination memory address in
the Store instruction and the source memory
address of the Load instruction may not map back
to the operating register set of the chip. This
excludes the SCRIPTS RAM and ROM memory
spaces. If it does, a PCI read/write cycle will occur
(the data does not actually transfer to/from the
chip), and the chip will issue an interrupt (Illegal
Instruction Detected) immediately following.

Bits A1, AD Number of bytes allowed to load/store
00 One, two, three or four

01 One, two, or three

10 One or two

11 One

The SIOM and DIOM bits in the DMODE regis-
ter determine whether the destination or source
address of the instruction is in Memory space or
1/O space, as illustrated in the following table. The
Load/Store utilizes the PCI commands for I/O
READ and I/OWRITE to access the I/O space.

Bit Source Destination

SIOM (Load) memory register

DIOM (Store) register memory
SYM53C875 Data Manual
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First Dword

Bit 31-29, Instruction Type

These bits should be 111, indicating the Load and
Store instruction.
Bit 28, DSA Relative
When this bit is clear, the value in the DSPS is
the actual 32-bit memory address to perform
the load/store to/from. When this bit is set, the
chip determines the memory address to per-
form the load/store to/from by adding the 24-
bit signed offset value in the DSPS to the DSA.
Bits 27-26, Reserved
Bit 25, No Flush (Store instruction only)
Note: this bit has no effect unless the Pre-fetch
Enable bit in the DCNTL register is set.
For information on SCRIPTS instruction
prefetching, see Chapter 2.
When this bit is set, the SYM53C875 performs
a Store without flushing the prefetch unit.
When this bit is clear, the Store instruction
automatically flushes the prefetch unit. No
Flush should be used if the source and destina-
tion are not within four instructions of the cur-
rent Store instruction. This bit is has no effect
on the Load instruction.
Bit 24, Load/Store

When this bit is set, the instruction is a Load.
When cleared, it is a Store.

Bit 23, Reserved
Bits 22-16, Register Address

A6-AO0 select the register to load/store to/from
within the SYM53C875.

Note: it is not possible to Load the SFBR
register, although it is possible to store the
SEBR contents to another location.

Bits 15-3, Reserved
Bits 2-0, Byte Count
This value is the number of bytes to load/store.
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Second Dword

Bits 31-0, Memory/IO Address / DSA Offset

This is the actual memory location of where to
load or store, or the offset from the DSA register
value.

l<¢— DCMD Register—b‘d DBC Register *—i
31302928 27 26 2524123 22 21 20 1918 17 16 151413121110 9 8 7 6 43210

EEREREEN

A
Reserved Byte Count
(must be 0) (Number of bytes
to load/store)

A0 7

A2 Register

L_ — A3 Address
"

— A6

~— 0 (Reserved)

— Load/Store

— No Flush

— 0 - Reserved

— 0 - Reserved

— DSA Relative

—1
— 1 \ Instruction Type - Load and Store
— 1

DSPS Register - Memory/ 1/0 Address/DSA Offset

At

3130292827 262524 2322212019181716151413121110 9 8 7 6 5 4 3 2 1 0

Figure 6-7: Load and Store Instruction Format
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Electrical Characteristics
DC Characteristics

|
Chapter 7

Electrical Characteristics

DC Characteristics

Table 7-1: Absolute Maximum Stress Ratings

Symbol Parameter Min Max Unit Test Conditions
Tsta Storage temperature -55 150 °C -

Vb Supply voltage -0.5 7.0 \% -

Vin Input Voltage Vgs - 0.5 Vpp + 0.5 \Y% -

I p* Latch-up current + 150 - mA -

ESD** Electrostatic discharge - 2K \'% MIL-STD 883C,

Method 3015.7

Stresses beyond those listed above may cause permanent damage to the device. These are stress ratings only; functional operation of
the device at these or any other conditions beyond those indicated in the Operating Conditions section of the manual is not implied.
*_2V <VPIN <8V

** SCSI pins only
Table 7-2: Operating Conditions

Symbol Parameter Min Max Unit Test Conditions
VbDp Supply voltage 4.75 5.25 \Y -
Inp Supply current (dynamic) - 130 mA -

Supply current (static) - 1 mA -
Ta Operating free air 0 70 °C -
SN Thermal resistance (junc- - 67 °C/wW -

tion to ambient air)

Conditions that exceed the operating limits may cause the device to function incorrectly
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Table 7-3: SCSI Signals - SD(15-0)/, SDP(1-0)/, SREQ/ SACK/

Symbol Parameter Min Iviax Unit Test Conditions
Viu Input high voltage 2.0 Vpp + 0.5 v -

ViL Input low voltage Vgs-0.5 0.8 \% -

Vou™ Output high voltage 2.5 3.5 A% 2.5 mA

VoL Output low voltage Vss 0.5 \Y% 48 mA

Ioz Tristate leakage -10 10 A -

*TolerANT active negation enabled

Table 7-4: SCSI Signals - SMSG, SI_O/, SC_D/, SATN/, SBSY/, SSEL/, SRST/

Symbol Parameter Min Max Unit Test Conditions
Viu Input high voltage 2.0 Vpp + 0.5 v -
ViL Input low voltage Vgs - 0.5 0.8 v -
VoL Output low voltage Vss 0.5 \% 48 mA
Ioz Tristate leakage -10 10 VA -
(SRSTY/ only) -500 -50

Table 7-5: Input Signals - CLK, SCLK, GNT/, IDSEL, RST/, TESTIN, DIFFSENS, BIG_LIT/

Symbol Parameter Min Max Unit Test Conditions
Vig Input high voltage 2.0 Vpp + 0.5 \" -
Vi Input low voltage Vgs - 0.5 0.8 \Y -
In Input leakage -10 10 YA -

Note: CLK, SCLK, and BIG_LIT/,have 100 u4 pull-ups, and GNT/ and IDSEL have 25 pA pull-ups, that are enabled when

TESTIN is low. TESTIN has a 100 pA pull-up that is always enabled.
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Table 7-6: Capacitance

Electrical Characteristics
DC Characteristics

Symbol Parameter Min Max Unit Test Conditions
(o Input capacitance of - 7 pF -

input pads
Cio Input capacitance of /O - 10 pF -

pads

Table 7-7: Output Signal - MAC/_TESTOUT, REQ/

Symbol Parameter Min Max Unit Test Conditions
Vou Output high voltage 2.4 Vpp \" -16 mA
VoL Output low voltage Vgg 0.4 v 16 mA
Ioz Tristate leakage -10 10 A -

Note: REQ/ has a 100 pA pull-up that is enabled when TESTIN is low

Table 7-8: Output Signals - IRQ/, SDIR(15-0), SDIRP0, SDIRP1, BSYDIR, SELDIR, RSTDIR, TGS, IGS,

MASI/(1-0), MCE/, MOE/, MWE/

Symbol Parameter Min Max Unit Test Conditions
Vou Output high voltage 24 Vbb \" -4 mA*

VoL Output low voltage Vss 0.4 A% 4 mA*

Ioz Tristate leakage -10 10 HA -

Note: IRQ/, MAS/(1-0), MCE/, MOE/, and MWE/ have a 100pA pull-up that is enabled when TESTIN is low. IRQ/ can be
enabled with a register bit as an open drain output with an internal 100 1A pull-up.

*for IRQ/, Test Conditions are + 8mA

Table 7-9: Output Signal - SERR/

Symbol Parameter Min Max Unit Test Conditions
VoL Output low voltage Vgg 0.4 A% 16 mA
Ioz Tristate leakage -10 10 HA -
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Electrical Characteristics
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Table 7-10: Bidirectional Signals - AD(31-0), C_BE/(3-0), FRAME/, IRDY/, TRDY/, DEVSEL/, STOP/, PERR/, PAR,
BYTEPAR3-0 (53C875N only)

Symbol Parameter Min Max Unit Test Conditions
Vin Input high voltage 2.0 Vpp + 0.5 A% -

ViL Input low voltage Vgs - 0.5 0.8 \Y% -

Vou Output high voltage 2.4 Vpbp v 16 mA

VoL Output low voltage Vgs 0.4 \Y% 16 mA

Ioz Tristate leakage -10 10 A -

Note: All the signals in this table have 25 nA pull-ups that are enabled when TESTIN is low

Table 7-11: Bidirectional Signals - GPIO0_FETCH/, GP1O1_MASTER/, GPIO2_MAS2/, GP103, GP104

Symbol Parameter Min Max Unit Test Conditions
Viu Input high voltage 2.0 Vpp + 0.5 \'% -

ViL Input low voltage Vgs - 0.5 0.8 A% -

Vou Output high voltage 2.4 Vbp \% -16 mA

VoL Output low voltage Vss 0.4 v 16 mA

Ioz Tristate leakage -10 10 A -

Note: All the signals in this table have 100 pA pull-ups that are enabled when TESTIN is low
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Table 7-12: Bidirectional Signals - MAD(7-0)

Symbol Parameter Min Max Unit Test Conditions
Vig Input high voltage 2.0 Vpp + 0.5 v -
Vin Input high voltage - 3.85 Vpp + 0.5 \% -
external memory pull-
downs
ViL Input low voltage Vgs - 0.5 0.8 v -
\% Input low voltage - exter- Vgg-0.5 1.35 A% -

nal memory pull-downs

Von Output high voltage 2.4 Vpbp A% -4 mA
VoL Output low voltage Vgs 0.4 v 4 mA
Ioz Tristate leakage -10 10 A -

Note: All the signals tn this table have 100 UA pull-ups that are enabled when TESTIN is low

Table 7-13: Input Signals —TDI, TMS, TCK (53C875],53C875]B, 53C875N only)

Symbol Parameter Min Max Unit Test Conditions
Viu Input high voltage 3.85 Vpp + 0.5 \Y% -
VIL Input low voltage Vs - 0.5 1.35 A% -
I Input leakage -800 -200 UA -

Table 7-14: Output Signal —TDO (53C875, 53C875)JB, 53C875N only)

Symbol Parameters Min Max Units Test Conditions
Vou Output high voltage Vpp - 0.5 Vbb A% -4 mA

VoL Output low voltage Vss 0.5 v 4 mA

Ioz Tristate leakage -10 10 HA -
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TolerANT Technology Electrical Characteristics

Table 7-15: TolerANT Technology Electrical Characteristics

Symbol Parameter Min Max Units Test Conditions

Vou'! Output high voltage 2.5 3.5 v Iog=2.5mA

VoL Output low voltage 0.1 0.5 \Y% Ior. =48 mA

Viu Input high voltage 2.0 7.0 \Y% -

ViL Input low voltage -0.5 0.8 \% Referenced to Vgg

Vik Input clamp voltage -0.66 -0.77 v Vpp = 4.75;
II =-20 mA

V1H Threshold, high to low 1.1 1.3 \Y% -

VL Threshold, low to high 1.5 1.7 v -

Vru- Hysteresis 200 400 mV -

VL

Ioy' Output high current 2.5 24 mA Voy =25V

Ior Output low current 100 200 mA VoL =0.5V

Iosu' Short-circuit output - 625 mA Output driving low,

high current pin shorted to Vpp

supply?®

TosL Short-circuit output low - 95 mA Output driving

current high, pin shorted to

Vss supply

Iin Input high leakage - 10 A -0.5 <Vpp <5.25
VPIN =2.7V

L Input low leakage - -10 A -0.5 <Vpp <5.25
VPIN =05V

Ry Input resistance 20 - MQ SCSI pins®

Cp Capacitance per pin - 10 pF PQFP

R} Rise time, 10% t0 90% 9.7 18.5 ns Figure 7-1

tp Fall time, 90% to 10% 5.2 14.7 ns Figure 7-1

Note: These values are guaranteed by periodic characterization; they are not 100% tested on every device.
! Active negation outputs only: Data, Parity, SREQ/, SACK/

ZSingle pin only; irreversible damage may occur if sustained for one second

3SCSI RESET pin has 10 kQ pull-up resistor
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Table 7-15: TolerANT Technology Electrical Characteristics (Continued)

Symbol Parameter Min Max Units Test Conditions
dVy/de Slew rate, low to high 0.15 0.49 V/ns Figure 7-1
dV; /dt Slew rate, high to low 0.19 0.67 V/ns Figure 7-1
ESD Electrostatic discharge 2 - Kv MIL-STD-883C;
3015-7
Latch-up 100 - mA -
Filter delay 20 30 ns Figure 7-2
Extended filter delay 40 60 ns Figure 7-2

Note: These values are guaranteed by periodic characterization; they are not 100% tested on every device.

! Active negation outputs only: Data, Parity, SREQ/, SACK/
ZSingle pin only; irreversible damage may occur if sustained for one second
3SCSI RESET pin has 10 kQ pull-up resistor

47Q

20 pF 25V

Figure 7-1: Rise and Fall Time Test Conditions

t

REQ/ or ACK/ Input

*ty is the input filtering period

Figure 7-2: SCSI Input Filtering
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Received Logic Level

input Voltage (Volts)

Figure 7-3: Hysteresis of SCSI Receiver

+40
A
g 420
b= 1h.4v
£ 8.2
= 0
e
=2 0.7V
3 20 Hi-Z
5 OUTPUT
= ACTIVE
=
-40

-4 0 4 8 12 16
INPUT VOLTAGE (Volts)

Figure 7-4: Input Current as a Function of Input Voltage

0 8 100
=1 =
£ 200 | \ z
E % =
= \\ Z 60
S -400 N =
s AN B o 40
= 600 I~ 3
> % 20 %
2
- o \
2 :
3 -800 3 0 S
o 1 2 3 4 5 0 1 2 3 4 5
OUTPUT VOLTAGE (Volts) OUTPUT VOLTAGE (Volts)

Figure 7-5: Output Current as a Function of Output Voltage
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AC Characteristics

The AC characteristics described in this section apply over the entire range of operating conditions (refer
to the DC Characteristics section). Chip timings are based on simulation at worst case voltage, tempera-
ture, and processing. Timings were developed with a load capacitance of 50 pF.

Figure 7-6: Clock Timing

Symbol Parameter Min Max Units

t Bus clock cycle time 30 DC ns
SCSI clock cycle time (SCLK)* 12.5 60 ns

ty CLK low time** 12 - ns
SCLK low time** 5 - ns

t3 CLK high time** 12 - ns
SCLK high time** 5 - ns

ty CLK slew rate 1 - V/ns
SCLK slew rate 1 - V/ns

* This parameter must be met to insure SCSI timings are within specification

**Duty cycle not to exceed 60/40

CLK/SCLK
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Figure 7-7: Reset Input

Symbol Parameter Min Max Units

t Reset pulse width 10 - tCLK

1) Reset deasserted setup to CLK high 0 - ns

t3 MAD setup time to CLK high (for configuring the 20 - ns
MAD bus only)

ty MAD hold time from CLK high (for configuring the 20 - ns
MAD bus only)

n_/ \_/f \

o /\ ﬁ\_gz_/ AN/
\ 22 /

RST/

MAD

*When enabled

Figure 7-8: Interrupt Output

Symbol Parameter Min Max Units
8] CLK high to IRQ/ low 20 - ns

ty CLK high to IRQ/ high 40 - ns

t3 IRQ/ deassertion time 3 - CLKs
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PCI and External Memory Interface Timing Diagrams

Figure 7-9 through Figure 7-30 represent signal activity when the SYM53C875 accesses the PCI bus. The
timings for the PCI and external memory buses are listed on page 7-34. This section includes timing dia-
grams for access to three groups of external memory configurations. The first group applies to systems
with memory size of 128 KB and above; one byte read or write cycle, and fast or normal ROMs. The sec-
ond group applies to systems with memory size of 128 KB and above, one-byte read or write cycles, and
slow ROMs. The third group applies to systems with memory size of 64 KB or less, one-byte read or write
cycles, and normal or fast ROM.

Note: multiple byte accesses to the external memory bus increase the read or write cycle by 11 clocks for

each additional byte.

Timing diagrams included in this section

Target Cycles

PCI configuration register read

PCI configuration register write
Operating Register/SCRIPTS RAM read
Operating Register/SCRIPTS RAM write
External Memory Read

External Memory Write

Initiator Cycles

Op code fetch, non-burst
Burst op code fetch
Back-to-back read
Back-to-back write

Burst read

Burst write

External Memory Cycles

Read cycle, normal/fast memory (= 64K), single-byte access
Write cycle, normal/fast memory (= 64K), single-byte access
Read cycle, normal/fast memory (= 64K), multiple-byte access
Write cycle, normal/fast memory (= 64K), multiple-byte access
Read cycle, slow memory (> 64 K)

Werite cycle, slow memory (> 64 K)

Read cycle, Normal/Fast Memory (=64 K)

Write cycle, Normal/Fast Memory (=64 K)

Read Cycle, Slow Memory (< 64 K)

Write Cycle, Slow Memory (< 64K)

SYM53C875 Data Manual
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CLK
(Driven by System)

FRAME/
(Driven by System)

AD/
(Driven by Master-Addr,
53C875-Data)

(A

[\

=
A

Data Out

.

C_BE/
(Driven by Master’

(=}
=
=

Byte Enable

. PAR
(Driven by Master-Addr;

y
d

ty te—

530875-Data)

IRDY/

(Driven by Master)

TRDY/

Out

.

(Driven by 53C875)

STOP/

(Driven by 53C875)

DEVSEV

(Driven by 53C875)

IDSEL

e
t ﬂ
ty 3\

195

(Driven by Master)

7-12

Figure 7-9: PCI Configuration Register Read
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2 -t

=
2

C_BE/
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Byte Enable

¥
f

t
PAR/ 1

(Driven by Master) /

-—<—12
|

IRDY/ -1
(Driven by Master)

TRDY/ |
(Driven by 53C875) <—t3_dl\__

STOP/

(Driven by 53C875)
3 L

DEVSEL/
(Driven by 53C875) ’i\

e

Figure 7-10: PCI Configuration Register Write

LY

IDSEL
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CLK
(Driven by System)

FRAME/
(Driven by Master)

AD
(Driven by Master-Addr;
53G875-Data)

C_BE/ CMD
(Driven by Master)

\
L

Bye nable ST
| G le
Y -
PAR ")‘ -
. PAR In { OU———
(Driven by Master-Addr; A \

53C875-Data) el

RO/ | = Y=
(Driven by Master) 12 >

TRDY >
(Driven by 53C875)

STOP/
(Driven by 53C875)

P A ¥
~—

DEVSEL/
(Driven by 53C875) -—> /

Figure 7-11: Operating Register/SCRIPTS RAM read
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Electrical Characteristics

PCI and External Memory Interface Timing Diagrams

-»I t1 -
FRAME/
t
(Driven by Master) \:'L 2
t
> 4 lq—1->
(Driven by Master) | . Data In
t-»—- 12
1 |-

C_BE/ .ICMD( Byte Enable
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PAR/ net LI

(Driven by Master) - /<-t2

IRDY/
(Driven by Master) -\l | 1 [

t3’

TRDY/

(Driven by 53C875) \ J
[

STOP/ 3

(Driven by 53C875) _/
DEVSEL/
(Driven by 53C875) —— /
t3
|

Figure 7-12: Operating Register/SCRIPTS RAM write
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Figure 7-15: Op Code Fetch, non-burst
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Electrical Characteristics
PCI and External Memory Interface Timings

PCI and External Memory Interface Timings

Table 7-16: SYMS3C875 PCI and External Memory Interface Timings

Symbol Parameter Min Max Unit
t Shared signal input setup time 7 - ns
ty Shared signal input hold time 0 - ns
t3 CLK to shared signal output valid - 11 ns
ty Side signal input setup time 10 - ns
t5 Side signal input hold time 0 - ns
tg CLK to side signal output valid - 12 ns
t7 CLK high to FETCH/ low - 20 ns
tg CLK high to FETCH/ high - 20 ns
ty CLK high to MASTER/ low - 20 ns
to CLK high to MASTER/ high - 20 ns
t1 Address setup to MAS/ high 25 - ns
tio Address hold from MAS/ high 15 - ns
t13 MAS/ pulse width 25 - ns
tiaf MCE/ low to data clocked in (fast memory) 160 - ns
ti4s MCE/ low to data clocked in (slow memory) 220 - ns
tysf Address valid to data clocked in (fast memory) 205 - ns
156 Address valid to data clocked in (slow memory) 265 - ns
tef MOE/ low to data clocked in (fast memory) 100 - ns
tigs MOE!/ low to data clocked in (slow memory) 160 - ns
ty7 Data hold from address, MOE/, MCE/ change 0 - ns
tig Next address out from MOE/, MCE/ high 50 - ns
tyo Data setup to CLK high 5 - ns
tyo Data setup to MWE/ low 30 - ns
ty Data hold from MWE/ high 20 - ns
toof MWE/ pulse width (fast memory) 100 - ns
toos MWE/ pulse width (slow memory) 160 - ns
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PCI and External Memory Interface Timings

Table 7-16: SYMS53C875 PCI and External Memory Interface Timings (Continued)

Symbol Parameter Min Max Unit
ty3 Address setup to MWE/ low 75 - ns
s MCE/ low to MWE/ high (fast memory) 120 - ns
togs MCE/ low to MWE/ high (slow memory) 180 - ns
to5 MCE/ low to MWE/ low 25 - ns
109 MWE/ high to MCE/ high 25 - ns

SYM53C875 Data Manual
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SCSI Timings

Figure 7-31: Initiator Asynchronous Send

Symbol Parameter Min Max Units
tg SACK/ asserted from SREQ/ asserted 5 - ns
ty SACK/ deasserted from SREQ/ deasserted 5 - ns
t3 Data setup to SACK/ asserted 55 - ns
ty Data hold from SREQ/ deasserted 20 - ns
I |
SREQ/ \' n f n+1
SACK/ n+
SD15-SD0, § -
SDP1/, SDPO/ Valid n+1
Figure 7-32: Initiator Asynchronous Receive
Symbol Parameter Min Max Units
t SACK/ asserted from SREQY/ asserted 5 - ns
ty SACK/ deasserted from SREQ/ deasserted 5 - ns
t3 Data setup to SREQ/ asserted 0 - ns
ty Data hold from SACK/ asserted 0 - ns
I 1
SREQ/ \' n f n+l
= e
SACK/ | \ n / n+

SD15-SD0, }

SDP1/, SDPO/ L Valid n

7-36
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Electrical Characteristics

SCSI Timings
Figure 7-33: Target Asynchronous Send
Symbol Parameter Min Max Units
t SREQ/ deasserted from SACK/ asserted 5 - ns
t, SREQ/ asserted from SACK/ deasserted 5 - ns
t3 Data setup to SREQ/ asserted 55 - ns
ty Data hold from SACK/ asserted 20 - ns
SREQ/ N | e
ety e t -
SACK/ L | 1
:4_
SDP1) SoRY) Valid n Valid n+1
Figure 7-34: Target Asynchronous Receive
Symbol Parameter Min Max Units
t SREQY/ deasserted from SACK/ asserted 5 - ns
1) SREQ/ asserted from SACK/ deasserted 5 - ns
t3 Data setup to SACK/ asserted 0 - ns
ty Data hold from SREQ/ deasserted 0 - ns

SREQ/

SACK/

SD15-SDO,
SDP1/, SDPO/

Valid n+1
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I
ST L

Send Data
SD15-SD0, SDP1/, SDP0/

Valid n+1

Receive Dat
SD15.500, Valid n+1

SDP1/, SDPO/

Figure 7-35: Initiator and Target Synchronous Transfers

Table 7-17: SCSI-1 transfers (Single-Ended, 5.0 MB/s)

Symbol Parameter Min Max Units
t Send SREQ/ or SACK/ assertion pulse width 90 - ns
ty Send SREQ/ or SACK/ deassertion pulse width 90 - ns
t Receive SREQ/ or SACK/ assertion pulse width 90 - ns
ty Receive SREQ/ or SACK/ deassertion pulse width 90 - ns
t3 Send data setup to SREQ/ or SACK/ asserted 55 - ns
ty Send data hold from SREQ/ or SACK/ asserted 100 - ns
ts Receive data setup to SREQ/ or SACK/ asserted 0 - ns
tg Receive data hold from SREQ/ or SACK/ asserted 45 - ns

7-38 SYM53C875 Data Manual

—



Electrical Characteristics

SCSI Timings
Table 7-18: SCSI-1Transfers (Differential, 4.17 MBJ/s)
Symbol Parameter Min Max Units
Y Send SREQ/ or SACK!/ assertion pulse width 96 - ns
ty Send SREQ/ or SACK/ deassertion pulse width 96 - ns
t Receive SREQ/ or SACK/ assertion pulse width 84 - ns
t, Receive SREQ/ or SACK/deassertion pulse width 84 - ns
t3 Send data setup to SREQ/ or SACK/ asserted 65 - ns
ty Send data hold from SREQ/ or SACK/ asserted 110 - ns
t5 Receive data setup to SREQ/ or SACK/ asserted 0 - ns
tg Receive data hold from SREQ/ or SACK/ asserted 45 - ns

Table 7-19: SCSI-2 Fast Transfers (10.0 MB/s (8-bit transfers) or 20.0 MB/s (16-bit transfers), 40 MHz clock)

Symbol Parameter Min Max Units
18} Send SREQ/ or SACK/ assertion pulse width 35 - ns
1) Send SREQ/ or SACK/ deassertion pulse width 35 - ns
18} Receive SREQ/ or SACK!/ assertion pulse width 20 - ns
1) Receive SREQ/ or SACK/ deassertion pulse width 20 - ns
t3 Send data setup to SREQ/ or SACK/ asserted 33 - ns
ty Send data hold from SREQ/ or SACK/ asserted 45 - ns
ts Receive data setup to SREQ/ or SACK/ asserted 0 - ns
tg Receive data hold from SREQ/ or SACK/ asserted 10 - ns
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Table 7-20: SCSI-2 Fast Transfers (10.0 MB/s (8-bit transfers) or 20.0 MB/s (16-bit transfers), 50 MHz clock)

Symbol Parameter Min Max Unit
T Send SREQ/ or SACK/ assertion pulse width 35 - ns
ty Send SREQ/ or SACK/ deassertion pulse width 35 - ns
t Receive SREQ/ or SACK/ assertion pulse width 20 - ns
ty Receive SREQ/ or SACK/ deassertion pulse width 20 - ns
t3 Send data setup to SREQ/ or SACK/ asserted 33 - ns
ty Send data hold from SREQ/ or SACK/ asserted 40%* - ns
ts Receive data setup to SREQ/ or SACK/ asserted 0 - ns
te Receive data hold from SREQ/ or SACK/ asserted 10 - ns

*Transfer period bits (bits 6-4 in the SXFER register) are set to zero and the Extra Clock Cycle of Data Setup bit (bit 7 in
SCNTL1) is set.

**Analysis of system configuration is recommended due to reduced driver skew margin in differential systems

Note: for fast SCSI, set the TolerANT Enable bit (bit 7 in STEST3).

Table 7-21: UltraSCSI Single-Ended Transfers (20.0 MB/s (8-bit transfers) or 40.0 MB/s (16-bit transfers),

80 MHz clock)
Symbol Parameter Min Max Unit
t Send SREQ/ or SACK!/ assertion pulse width 16 - ns
t, Send SREQ/ or SACK/ deassertion pulse width 16 - ns
t Receive SREQ/ or SACK/ assertion pulse width 10 - ns
ty Receive SREQ/ or SACK/ deassertion pulse width 10 - ns
t3 Send data setup to SREQ/ or SACK/ asserted 12 - ns
ty Send data hold from SREQ/ or SACK/ asserted 17 - ns
t5 Receive data setup to SREQ/ or SACKY/ asserted 0 - ns
13 Receive data hold from SREQ/ or SACK/ asserted 6 - ns

*Transfer period bits (bits 6-4 in the SXFER register) are set to zero and the Extra Clock Cycle of Data Setup bit (bit 7 in
SCNTL1) is set.

Note: for fast SCSI, set the TolerANT Enable bit (bit 7 in STEST3). During UltraSCSI transfers, the value of the Extend REQ/
ACK Filtering bit (STEST2, bit 1) has no effect.f
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Table 7-22: UltraSCSI Differential Transfers (20.0 MB/s (8-bit transfers) or 40.0 MB/s (16-bit transfers),

80 MHZz clock)
Symbol Parameter Min Max Unit
t Send SREQ/ or SACK/ assertion pulse width 16 - ns
ty Send SREQ/ or SACK/ deassertion pulse width 16 - ns
9] Receive SREQ/ or SACK/ assertion pulse width 10 - ns
t, Receive SREQ/ or SACK/ deassertion pulse width 10 - ns
t3 Send data setup to SREQ/ or SACK/ asserted 16 - ns
ty Send data hold from SREQ/ or SACK/ asserted 21 - ns
t5 Receive data setup to SREQ/ or SACK/ asserted 0 - ns
ts Receive data hold from SREQ/ or SACK/ asserted 6 - ns

*Transfer period bits (bits 6-4 in the SXFER register) are set to zero and the Extra Clock Cycle of Data Setup bit (bit 7 in
SCNTL1) is set.

Note: for fast SCSI, set the TolerANT Enable bit (bit 7 in STEST3). During UltraSCSI transfers, the value of the Extend REQ/
ACK Filtering bit (STEST2, bit 1) has no effect.f
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Register Summary

Appendix A
Register Summary

SCNTLO Register R/W 00h (80h)
7 5 4 3 2 1
K

OO R

L |-Target Mode
Assert SATN/ on Parity Error
Reserved
Enable Parity Checking
Select with SATN/ on a Start Sequence

Start Sequence
— Arbitration Mode bit 0
— Arbitration Mode bit 1

SCNTL2 Register R/W 02h (82h)

Wide SCSI Receive

Vendor Unigque Enhancement bit 0
Vendor Unique Enhancement bit 0
Wide SCSI Send

SLPAR High Byte Enable

SLPAR Mode

— Chained Mode

SCS! Disconnect Unexpected

SCID Register R/W 04h (84h)
7 65 43210

X101 Of XfOFOF

Encoded Chip ID 0
Encoded Chip ID 1
Encoded Chip ID 2
— Encoded Chip ID 3
Reserved
Enable Response to Selection
Enable Response to Reselection
— Reserved

SDID Register R/W 06h (86h)
765 43210

X XXX

Encoded Destination ID 0
Encoded Destination ID 1
Encoded Destination ID 2

— Encoded Destination ID 3

Reserved

Reserved

Reserved

Reserved

SYM53C875 Data Manual

SCNTL1 Register R/W 01h (81h)
7 65432 10

Start SCSI Transfer
Immediate Arbitration

Assert Even SCS| Parity

Assert SCSI RST/

Connected

Disable Halt on Parity Error or ATN Condition
Assert SCSI data bus

Extra Clock Cycle of Data Setup

SCNTL3 Register R/W 03h (83h)
7 65 43210

Clock Conversion Factor
Clock Conversion Factor

Clock Conversion Factor

Enable Wide SCSI

Synchronous Clock Conversion Factor bit 0
Synchronous Clock Conversion Factor bit 1
Synchronous Clock Conversion Factor bit 2
Fast-20 Enable

SXFER Register R/W 05h (85h)
7. 65 43210
010101 0101:0] 6l O
Max SCSI Synchronous Offset 0
Max SCSI Synchronous Offset 1
Max SCSI Synchronous Offset 2
Max SCSI Synchronous Offset 3
Max SCSI Synchronous Offset 4
Synchronous Transfer Period bit 0
Synchronous Transfer Period bit 1
“Synchronous Transfer Period bit 2

GPREG Register R/W 07h (87h)
76543210

XX {G XXX

General Purpose 1/0 0
General Purpose 1/0 1
General Purpose 1/0 2
General Purpose 1/0 3
'—General Purpose 1/0 4
Reserved

Reserved

Reserved

A



Register Summary

SFBR Register R/W 08h (88h)

SOCL Register R/ W 09h (89h)

7. 65 43210 7.6 5 4 3 2 10
D101 o la lgielgigiglg)
I_Lmo o
181
— 1B2
—1B3
— 1B4
—1B5 1 = Active
— 1B6 0 = Inactive
—1B7 REQ

SSID Register R 0Ah (09h)
0

7.6 5 4 3 2
(O EXEXEXEOFOE DD
Encoded Destination SCSI ID bit 0

Encoded Destination SCSI 1D bit 1
— Encoded Destination SCSI 1D bit 2
Encoded Destination SCSI ID bit 3

SBCL Register R 0Bh (8Bh)
7

6 5 4
| XEXEX]XE

Reserved
Reserved
Reserved 1 = Active
SCS| Valid Bit REQ 0 = Inactive

SSTATO Register R ODh (8Dh)
7 6 5 4 3 0
REIEE R L ) R el
L scst parity signal
— SCSI Reset Signal

— Won Arbitration
Lost Arbitration
Arbitration in Progress

DSTAT Register R 0Ch (8Ch)
7.6 5 43210
(1i0:{016.40.101X10]
— lllegal Instruction Detected

Extended Byte Parity Error Interrupt (53C875N only)
SCRIPTS Interrupt Instruction Received

— Single Step Interrupt
— Aborted

— Bus Fault SODL Least Significant Byte Full
'— Master Data Parity Error SODR Least Significant Byte Full
DMA FIFO Empty SIDL Least Significant Byte Full

SSTAT2 Register R OFh (8F)

SSTAT1 Register R OEh (8Eh)
7 6 5 43210

16101 0i 04X XixiX]
SCSI 1/0 signal SCSI SDP1 Signal
SCSI C/D signal Last Disconnect
SCSI MSG/ signal Reserved

Latched SCS| Parity
FIFO Flags bit 4
SODL Most Significant Byte Full
SODR Most Significant Byte Full
SIDL Most Significant Byte Full

Latched SCS! Parity
FIFO Flags bit 0

FIFO Flags bit 1

FIFO Flags bit 2

FIFO Flags bit 3
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DSA Register R/W 10-13h (90-93h)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
XEXEXEXE X XEXEXEX] X X % % X

12 11 10

9
XXX X

Register Summary

ISTAT Register R/W 14h (94h)
765 43210

DMA Interrupt Pending
SCSI Interrupt Pending
Interrupt on the Fly
Connected

Semaphore

Signal Process

Software Reset

Abort Operation

CTEST1 Register R 19h (91h)
7 5 4 3210
IR IR
L Byte Lane 0 Full in DMA FIFO
Byte Lane 1 Full in DMA FIFO
Byte Lane 2 Full in DMA FIFO
Byte Lane 3 Full in DMA FIFO
— Byte Lane 0 Empty in DMA FIFO
Byte Lane 1 Empty in DMA FIFO
- Byte Lane 2 Empty in DMA FIFO
Byte Lane 3 Empty in DMA FIFO

CTEST3 Register R/W 1Bh (9Bh)
7 65 43210

L LWrite and Invalidate Enable

Fetch Pin
Clear DMA FIFO
Flush DMA FIFO
Chip Revision
Chip Revision
Chip Revision
Chip Revision

TEMP Register R/W 1C-1Fh (9C-9Fh)

CTESTO Register R/W 18h (98h)

7 65 4 3210

CTEST2 Register R 1Ah (9Ah)
765 43 2 10

1

— DACK/ Status
DREAQ Status
SCSI TEOP Status
SCRATCHA/B Operation
Configured as Memory
Configured as 1/0

Signal Process

Data Transfer Direction

313029 28 27 26 25 24 23 22 2120 191817 16 151413121110 9 8 7 6 5 4 3 2 1 0

XXX EX XXX X XX IX XXX BT X BB IR XX X K XX

DFIFO Register R/W 20h (AOh)
7.6 5 43210

FIFO Byte Offset Counter bit 1
FIFO Byte Offset Counter bit 2
FIFO Byte Offset Counter bit 3

FIFO Byte Offset Counter bit 4

FIFO Byte Offset Counter bit 5

FIFO Byte Offset Counter bit 6

FIFO Byte Offset Counter bit 7

SYM53C875 Data Manual

FIFO Byte Offset Counter bit 0

CTEST4 Register R 21h (A1h)
7 65 43 210

Lelo o[ aj of 010

FIFO Byte Control bit 0
FIFO Byte Control bit 1
FIFO Byte Control bit 2

Master Parity Error Enable

— Shadow Register Test Mode
SCS| Z-Mode
Z-Mode

Burst Disable




Register Summary

CTEST5 Register R/W 22h (A2h) CTEST6 Register R/W 23h (A3h)
7. 65 43210 7 6 5 43210

(0181 01G1 0

Byte Offset 8 DMA FIFO bit 0
Byte Offset 9 DMA FIFO bit 1
Burst Length bit 2 — DMA FIFO bit 2
DMA Direction DMA FIFQ bit 3
Master Control for Set or Reset Pulses DMA FIFO bit 4

DMA FIFO Size
~ Clock Byte Counter (DBC)
Clock Address Incrementor (DNAD)

i DMA FIFO bit 5
| DMA FIFO bit 6
DMA FIFO bit 7

DBC Register R/W 24-26h (A4-A6)
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 5 4 3210

lmﬁﬂﬂﬂﬂﬂﬁﬂﬁﬁﬁﬂﬁmﬁﬁﬂﬁﬂﬁﬂﬂ

DCMD Register R/W 27h (A7)
7 6 5 43 210

Function bit 0
Function bit 1
Function bit 2
Function bit 3

“— Function bit 4

Function bit 5

Instruction Op Code bit 0
Instruction Op Code bit 1

DNAD Register R/W 28-2Bh (A8-ABh)
3130 29 28 27 26 25 24 23 22 21 20 19181716 151413121110 9 8 7 6 5 4 3 2 1

mmmmmmmmmmmmmmmmuuna&manmmuuuumm

DSP Register R/W 2C-2Fh (AC-AFh)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 1312 1110 9 8 7 5 4 3

ﬂﬂﬂﬂﬁﬁﬁUﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂLﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂ

DSPS Register R/W 30-33h (B0-B3h)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 7 6 5 4 3 2 1

YYF&FFFWIIIIlﬂlﬂlﬁﬂﬂlllﬂlMllﬂlﬂﬁ

SCRATCHA Register R/W 34-37h (B4-B7)
3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10

N R XXX K E A AT T XX DX T XTXTXTX
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DMODE Register R/W 38h (B8h)
7 6543210

(EUE OO G GO
Manual Start Mode

Burst Op Code Fetch Enable
Enable Read Multiple

Enable Read Line

Destination |/0-Memory Enable
Source 1/0-Memory Enable

Burst Length bit 0

Burst Length bit 1

Scratch Byte Register R/W 3Ah (BAh)
7. 6 5 4 3 2 1

A IGI{LEQEQIQIOJ

ADDER Register R 3C-3Fh (BC-BFh)

Register Summary

DIEN Register R/W 38h (BSh)
7 65 43210

A G O A0

Illegal Instruction Detected
! Extended Byte Parity Error (53C875N only)
SCRIPTS Interrupt Instruction Received
Single Step Interrupt
Aborted
Bus Fault
Master Data Parity Error
Reserved

DCNTL Register R/W asn (8Bh)
7 65 43210

IOID]G!D[GN{GE |

L L L 53¢700 compatibility Bit

IRQ Disable
Start DMA Operation
IRQ Mode
Single Step Mode
Pre-fetch Enable
Pre-fetch Flush
Cache Line Size Enable

3130 29 28 27 26 25 24 23 22 21 20 19 1817 16 15141312 1110 9 8 7 6 5 4 3 2 1 0

SIENO Register R/W 40h (COh)

SCSI Parity Error
SCSI RST/ Condition
Unexpected Disconnect
SCS! Gross Error

Reselected

— Selected

— Function Complete

Phase Mismatch or SATN/ Active

SYM53C875 Data Manual

SIENT Register R/W 41h (C1 h)
7 6 5 4 32

IXEXIXIXIRE E)EO]

I_ L Handshake-to-Handshake Timer Expired
General Purpose Timer Expired

Selection or Reselection Time-Out

Reserved
Reserved
Reserved
Reserved

Reserved




Register Summary

SISTO Register R 42h (C2h)
7 65 43210

REM R BRI

Parity Error Received
SCSI RST/ received
Unexpected Disconnect
SCSI Gross Error
Reselected
Selected
Function Complete
Phase Mismatch or SATN/ Active

SLPAR Register R/W 44h (C4h)
7 6543210

(ororernt

SCSI Longitudinal Parity
SCSI Longitudinal Parity
SCS| Longitudinal Parity
SCS| Longitudinal Parity
— SCSI Longitudinal Parity
SCSI Longitudinal Parity
'— SCS| Longitudinal Parity
SCSI Longitudinal Parity

Memory Access Control Register R/W 46h (C6h)
7.6 4 3210

[ait{1itiqigiein|

L L SCRIPTS
Pointer SCRIPTS

Data Read
Data Write
—TYPO
—TYP1
~TYP2
—TYP3

STIMEO Register R/W 48h (C8h)
7 65 43210

[D10{DI0 OFBIDID]
Selection Time-out Period bit 0

Selection TIme-out Period bit 1
Selection Time-out Period bit 2
Selection Time-out Period bit 3
Handshake-to-Handshake Period bit 0
Handshake-to-Handshake Period bit 1
Handshake-to-Handshake Period bit 2
Handshake-to-Handshake Period bit 3

SIST1 Register R 43h (C3h)
7 65 4 32 10

Handshake-to-Handshake Timer Expired
General Purpose Timer Expired
Selection/Reselection Time-Out

SWIDE Register R/W 45h (C5h)
7 6543210

General Purpose Pin Control Register R/W 47h (C7h)

7 65 4 3 0
oleixieitisitill
GPI00 Enable
— GPIO1 Enable
— GP102 Enable
- GPI03 Enable
GPI04 Enable
Reserved

Fetch Enable
Master Enable

STIME1 Register R/W 49h (C9h)
7 6 543210

U UR UG UED
General Purpose Timer Period bit 0

General Purpose Timer Period bit 1
General Purpose Timer Period bit 2
General Purpose Timer Period bit 3
Handshake-to-Handshake Timer Scale Factor
General Purpose Timer Scale Factor
Handshake-to-Handshake Timer Bus Activity Enable
Reserved
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RESPIDO Register R/W 4Ah (CAh) RESPID1 Register R/W 4Bh (CBh)
7 65 43210

7.6 543210 5 43210

g
Reserved

Reserved

25
<
=
ol
<]

SCSI Synchronous Offset Maximum
SCSI Synchronous Offset Zero
Arbitration Priority Encoder Test SCLK Doubler Select
Selection Response Logic Test SCLK Doubler Enable
SSAIDO Reserved

SSAID1 Reserved

SSAID2 — SCS| Isolation Mode

SSAID3 — SCLK
STEST2 Register R/W 4Eh (CEh) STEST3 Register R/W 4Fh (CFh)
7.6 5 43 210 7 5 4 3210
{01 0] 0[O 0] L0 k)
- SCS| Low-Level Mode SCS! FIFO Test Write
Extend SREQ/SACK filtering Clear SCSI FIFO
Always Wide SCSI Timer Test Mode
L SCSI High Impedance Mode 16-bit System
SCSI Loopback Mode Disable Single Initiator Response
SCSI Differential Mode Halt SCSI Clock

— Reset SCS| Offset — SCSI FIFO Test Read

SCSI Control Enable —TolerANT Enable

SIDL Register R 50-51h (D0-D1h)
151413121110 9 8 7 6 5 4 3 2 1 0

SODL Register R/W 54-55h (04 D5h) $BDL Register R 58-59h (DG- DQh)
15 1413 12 1110 9 8 3 2 1 15141312 1110 9 8 7
ﬁﬂiﬁ?iﬂﬂﬂ..ﬂﬂ“““ﬂﬂ ‘ﬁiﬁfﬁ‘“ﬁimﬂnuxmﬁﬁy

SCRATCHB Register R/W 5C-5Fh (DC-DFh)

3130 29 28 27 26 25 24 23 22 21 20 191817 16 151413121110 9 8 7 6 5 4 3 2

XIXTXIXTXIXTXTX XX EXEXIXTXEX XXX DX DCIX XX XX I TXX TXX X

SCRATCHC-J Registers R/W 60-70h (E0-FOh)

31302928 27 26 25 24 23 22 21 20 19 1817 16 15141312 1110 9 8 7 6 5 4 3 2 1 0

XIXIXIXTXTX XX IXEXIX X IXXTXPXCEX X IXPCIXXTX XX X XX JXX X B

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10

XXX X XXX XX XX XX XX XX XX XX XXX

SYM53C875 Data Manual A-7



Register Summary

A-8 SYM53C875 Data Manual



Mechanical Drawings

.
Appendix B

Mechanical Drawings
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Figure B-1: SYM53C875, SYM 53C875J Mechanical Drawing
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Mechanical Drawings
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Mechanical Drawings
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External Memory Interface Diagram Examples

Appendix C
External Memory Interface Diagram Examples

MOE/ OE
MCE/ CE
MAD Bus 27C128
D(7-0)
A(7-0
SYM53C875 9
A(13-8)
DC QC
8| HCT374
MASO/ D7 a7
CK OE —~—l
DC Qo0
6] HCT374
MAS1/ D5 s
CK OE __1
MAD Bus Sense Logic Enabled for 16 KB of siow memory (200 ns Device @ 33MHz)
Figure C-1:16 K Interface With 200 ns Memory
SYM53C875 Data Manual
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External Memory Interface Diagram Examples

_____________________________________________ . Optional - for Flash Memory only

' GP104 Vpp VPP |we
:MWE/ Control i OE
MOE/ T T CE
MCE/
27C512-15/
MAD B
= 28F512-15/
D(7-0) |  socket
| MAD{ 4.7K
A(7-0
SYM53C875 Ves (70)
A(15-8)
DO Q0
8| HCT374
MASO/ 07 o
CK OE_—l
DO Qo
8
MAS1/ Dijcm':ﬂ
CK OE_l

MAD Bus Sense Logic Enabled for 64 KB of fast memory (150 ns Device @ 33MHz)

Figure C-2:64 K Interface with 150 ns Memory
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External Memory Interface Diagram Examples

_ - Optional - for Flash Memory on

Gpioa 1V — g Vpp !
'IVIWE/ Control ‘: WE
MOE/ T T TTTTTTTTTTTomTommmmmomoones "l oe
MCE/ CE
MAD Bus 27C020-15/
[MmAD1 47K Socket
MAD
A(7-0
SYM53C875 1Vss (7-0)
A(15-8)
D0 Qo0 A(17-16
8
HCT374
MASO0/ 8& Q7
OE_l
DO Qo
8
HCT374
MAS1/ glz %
5 DO Qo
HCT374
D1 Q1
GPI02_MAS2/ o o _1

MAD Bus Sense Logic Enabled for 256K bytes of fast memory (150 ns Device @ 33MHz). Address latch for the two most significant bits
can be a HCT74, HCT174, HCT175, etc.

Figure C-3:256 K Interface With 150 ns Memory
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-0

Optional for flash memory only

sajdwex3 weibeiq asepsju] A1owa jeuidlxy

AJOUISIN SU OST YIA 30EJI2IU] Y Z1S:p-D aanSig

[enuely ereg G/8JESINAS

; N i 27C010-15/28F010-15 Sockets
1GP104 Control !
MWE/ ! B
MOE/ OE OF OE | loE
DO ) DO | |po
MAD Bus
D7 D7 D7 D7
SYM53C875 —
MADO 47K A0 A0 A0 Y
A7-0 ]
A15-8 ]
A16 A16 A16 Al6 T
CE CE CE
DO Qo0
2 8| Herara
EI - MASO D7 Q7
n S5 CK_OF
S5s il
Do Qo
8| HCT374
D7 Q7
CK 1]3
-
DO Q0 HCT139
A7
3 A YO
HCT374
D2 Q2 A18 B Yi
CK 0E Y2
1 GB Y3

MAD bus sense logic enabled for 512 KB of slow memory (150 ns devices, additional decode time required for HCT 139 @ 33MHz)



Index

Index

Numerics
3.3/5 Volt PCI interface 2-5
53C700 Compatibility bit 5-38

A

Abort Operation bit 5-23

Aborted bit 5-18, 5-37

Absolute Maximum Stress Ratings 7-1

active negation

see TolerANT Technology
active termination 2-16
ADDER register 5-39
Adder Sum Output register 5-39
Additional Interface Pins 4-15
Address and Data Pins 4-9
Alternative Two Termination 2-17
Alwys Wide SCSI bit 5-51
Arbitation in Progress bit 5-20
arbitration

Arbitration in Progress bit 5-20

Arbitration Mode bits 5-5

arbitration pins 4-12

Immediate Arbitration bit 5-8

Lost Arbitration bit 5-20

Won Arbitration bit 5-20
Arbitration Mode bits 5-5
Arbitration Priority Encoder Test bit 5-48
Assert Even SCSI Parity bit 5-7
Assert SATNY/ on Parity Error bit 5-6
Assert SCSI ACK/ Signal bit 5-16
Assert SCSI ATN/ Signal bit 5-16
Assert SCSI BSY/ Signal bit 5-16

SYM53C875 Data Manual

Assert SCSI C_DY/ Signal bit 5-16
Assert SCSI Data Bus bit 5-7
Assert SCSI I_O Signal bit 5-16
Assert SCSI MSG/ Signal bit 5-16
Assert SCSI REQ/ Signal bit 5-16
Assert SCSI RST/ Signal bit 5-7
Assert SCSI SEL/ Signal bit 5-16

B

Big and Little Endian Support 2-6
Block Move Instructions 6-4

Burst Disable bit 5-29

Burst Length bits 5-31, 5-35

Burst Op Code Fetch Enable bit 5-36
Bus Fault bit 5-18, 5-37

Byte Empty in DMA FIFO bit 5-25
Byte Full in DMA FIFO bit 5-25
Byte Offset Counter bits 5-28, 5-31

C
Cache Line Size Enable bit 5-38
cache mode, see PCI cache mode 3-3
chained block moves 2-24-2-26
SODL register 2-25
SWIDE register 2-25
Wide SCSI Receive Bit 2-25
Wide SCSI Send Bit 2-24
Chained Mode bit 5-9
Chip Revision Level bits 5-27
Chip Test Five register 5-30
Chip Test Four register 5-29
Chip Test One register 5-25
Chip Test Six register 5-31



Index

Chip Test Two register 5-26

Chip Test Zero register 5-25

Chip Type bits 5-44

Clear DMA FIFO bit 5-27

Clear SCSI FIFO bit 5-52

Clock Address Incrementor bit 5-30
Clock Byte Counter bit 5-30
Clock Conversion Factor bits 5-11
Clock Timing 7-9

Configured as I/O bit 5-26
Configured as Memory bit 5-26
Connected bit 5-7, 5-24
CTESTO register 5-25

CTEST1 register 5-25

CTEST?2 register 5-26

CTEST4 register 5-29

CTESTS5 register 5-30

CTEST6 register 5-31

D

Data Acknowledge Status bit 5-26
data path 2-11

Data Request Status bit 5-26

Data Structure Address register 5-22
Data Transfer Direction bit 5-26
DataRD bit 5-44

DataWR bit 5-44

DBC register 5-32

DBLEN bit 3 5-49

DBLSEL bit 2 5-49

DCMD register 5-32

DCNTL register 5-38

Destination I/O-Memory Enable bit 5-35
DFIFO register 5-28

DIEN register 5-36

DIF bit 5-50

differential mode
DIFFSENS pin 4-16
DIFFSENSE Sense bit 5-22
direction control pins 4-14
operation 2-13
SCSI Differential Mode bit 5-50
wiring diagram 2-15
differential wiring diagram 2-15
DIFFSENSE Sense bit 5-22
Disable Halt on Parity Error or ATN 5-7
Disable Single Initiator Response bit 5-52
DMA Byte Counter register 5-32
DMA Command register 5-32
DMA Control register 5-38
DMA core 2-1
DMA Direction bit 5-31
DMA FIFO bits 5-31
DMA FIFO Empty bit 5-18
DMA FIFO register 5-28
DMA FIFO Size bit 5-30
DMA Interrupt Enable register 5-36
DMA Interrupt Pending bit 5-24
DMA Mode register 5-35
DMA Next Address register 5-33
DMA SCRIPTS Pointer register 5-33
DMA SCRIPTS Pointer Save register 5-34
DMA Status register 5-18
DMODE register 5-35
DNAD register 5-33
DSA register 5-22
DSP register 5-33
DSPS register 5-34
DSTAT register 5-18

E
Enable Parity Checking bit 5-6
Enable Read Line bit 5-35
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Enable Read Multiple bit 5-35
Enable Response to Reselection bit 5-12
Enable Response to Selection bit 5-12
Enable Wide SCSI bit 5-11
Encoded Chip SCSIID 5-12
Encoded Destination SCSI ID bit 5-17
Encoded Destination SCSI ID bits 5-14
Error Reporting Pins 4-12
Extend SREQ/SACK Filtering bit 5-51
external memory interface 2-4
configuration 2-5
diagram 1-6
flash ROM updates 2-4
GPIO4 bit 5-15
memory sizes supported 2-4
multiple byte accesses 7-11
pins 4-17
slow memory 2-5
system requirements 2-4
Extra Clock Cycle of Data Setup bit 5-7

F
Fast-20 Enable bit 5-10

Fetch Enable 5-45

Fetch Pin Mode bit 5-27

FIFO Byte Control bits 5-30
FIFO Flags bits 5-20, 5-22

Flush DMA FIFO bit 5-27
Function Complete bit 5-39, 5-41
functional signal grouping 4-7

G

general description 1-1

General Purpose Pin Control register 5-45

General Purpose register 5-15

General Purpose Timer Expired bit 5-40, 5-42

General Purpose Timer Period bits 5-47

General Purpose Timer Scale Factor bit 5-46

GPCNTL register 5-45

SYM53C875 Data Manual

Index

GPIO Enable bit 5-45
GPIO4-0 bits 5-15
GPREG register 5-15

H

Halt SCSI Clock bit 5-51

Handshake to Handshake Timer Scale Factor bit
5-47

Handshake-to-Handshake Timer Bus Activity En-
able bit 5-46

Handshake-to-Handshake Timer Expired bit 5-40,
5-42

Handshake-to-Handshake Timer Period bit 5-45

High Impedance Mode bit 5-29

I/O Instructions 6-8
Illegal Instruction Detected bit 5-18
Immediate Arbitration bit 5-8
instruction prefetching 2-3
Pre-fetch Enable bit 5-38
Pre-fetch Flush bit 5-38
prefetch unit flushing 2-3
instructions
block move 6-4
I/O 6-8
load and store 6-23
memory move 6-20
read/write 6-13
transfer control 6-16
Interface Control Pins 4-11
internal RAM, see also SCRIPTS RAM 2-2
Interrupt on the Fly bit 5-24
Interrupt Output 7-10
Interrupt Status register 5-23
interrupts 2-21
fatal vs. non-fatal interrupts 2-22
halting 2-23



Index

IRQ Disable bit 2-22
masking 2-22
sample interrupt service routine 2-24
stacked interrupts 2-23
IRQ Disable bit 5-38
IRQ Mode bit 5-38
ISTAT register 5-23

J
JTAG support 2-6

L
Last Disconnect bit 5-22
Latched SCSI Parity bit 5-21
Latched SCSI Parity for SD15-8 bit 5-22
load and store instructions 6-23
no flush option 6-23
prefetch unit and Store instructions 2-3, 6-23
Lost Arbitration bit 5-20

M

MACNTL register 5-44

Manual Start Mode bit 5-36

Master Control for Set or Reset Pulses bit 5-30
Master Data Parity Error bit 5-18, 5-37
Master Enable bit 5-45

Master Parity Error Enable bit 5-30

Max SCSI Synchronous Offset bits 5-14
Memory Access Control register 5-44

Memory Move instructions 6-20
and SCRIPTS instruction prefetching 2-3
No Flush option 2-3

Memory Read Line command 3-5
Memory Read Multiple command 3-6

Memory Write and Invalidate command 3-4
Write and Invalidate Mode bit 3-8

N
No Flush Memory Move instruction 6-21

0

op code fetch bursting 2-4
Operating Conditions 7-1
operating registers
Adder Sum Output 5-39
Chip Test Five 5-30
Chip Test Four 5-29
Chip Test One 5-25
Chip Test Six 5-31
Chip Test Three 5-27
Chip Test Two 5-26
Chip Test Zero 5-25
Data Structure Address 5-22
DMA Byte Counter 5-32
DMA Command 5-32
DMA Control 5-38
DMA FIFO 5-28
DMA Interrupt Enable 5-36
DMA Mode 5-35
DMA Next Address 5-33
DMA SCRIPTS Pointer 5-33
DMA SCRIPTS Pointer Save 5-34
DMA Status 5-18
general information 5-1
General Purpose 5-15
General Purpose Pin Control 5-45
Interrupt Status 5-23
Memory Access Control 5-44
register address map 5-4
Response ID One 5-48
Response ID Zero 5-48
Scratch Byte 5-37
Scratch Register A 5-34
Scratch Register B 5-54
SCSI Bus Control Lines 5-17
SCSI Bus Data Lines 5-54
SCSI Chip ID 5-12
SCSI Control One register 5-7
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SCSI Control Register Two 5-9
SCSI Control Three 5-10

SCSI Control Zero 5-5

SCSI Destination ID 5-14

SCSI First Byte Received 5-16
SCSI Input Data Latch 5-53
SCSI Interrupt Enable One 5-40
SCSI Interrupt Enable Zero 5-39
SCSI Interrupt Status One 5-42
SCSI Interrupt Status Zero 5-41
SCSI Longitudinal Parity 5-43
SCSI Output Control Latch 5-16
SCSI Output Data Latch 5-53
SCSI Selector ID 5-17

SCSI Status One 5-20

SCSI Status Two 5-21

SCSI Status Zero 5-19

SCSI Test One 5-49

SCSI Test Three 5-51

SCSI Test Two 5-50

SCSI Test Zero 5-48

SCSI Timer One 5-46

SCSI Timer Zero 5-45

SCSI Transfer 5-12

SCSI Wide Residue 5-44
Temporary Stack 5-28

P

package and feature options 1-2

Parity 2-7-2-9

Parity Error bit 5-42

PCI cache mode 3-3
Cache Line Size Enable bit 5-38
Cache Line Size register 3-11
Enable Read Multiple bit 5-35
Memory Read Line command 3-5
Memory Read Multiple command 3-6

Memory Write and Invalidate command 3-4
Write and Invalidate Mode bit 3-8

Werite and Invalidate Enable bit 5-27
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PCI commands 3-1
PCI Configuration registers
Subsystem Data 3-12
PCI configuration registers 3-7-3-13
Base Address One (Memory) 3-12
Base Address Zero (I/0O) 3-12
Cache Line Size 3-11
Class Code 3-11
Command 3-8
Device ID 3-8
Expansion ROM Base Address 3-12
Header Type 3-12
Interrupt Line 3-13
Interrupt Pin 3-13
Latency Timer 3-12
Max_Lat 3-13
Min_Gnt 3-13
Revision ID 3-11
Status 3-10
Vendor ID 3-8
PCI configuration space 3-1
PCI I/O space 3-1
PCI memory space 3-1
PCI Timings 7-34
Phase Mismatch bit 5-41
pins
additional interface pins 4-15
address and data pins 4-9
arbitration pins 4-12
error reporting pins 4-12
external memory interface pins 4-17
functional signal grouping 4-7
interface control pins 4-11
SCSI pins 4-13
system pins 4-8
Pointer SCRIPTS bit 5-44
Power and Ground Pins 4-5, 4-6
Pre-fetch Enable bit 5-38
Pre-fetch Flush bit 5-38



Index

R

RAM, see also SCRIPTS RAM 2-2
Read/Write Instructions 6-13

register addresses

operating registers

00h 5-5

01h 5-7

02h 5-9

03h 5-10
04h 5-12
05h 5-12
06h 5-14
07h 5-15
08h 5-16
09h 5-16
0Ah 5-17
0Bh 5-17
0Ch 5-18
0Dh 5-19
OEh 5-20
OFh 5-21
10-13h 5-22
14h 5-23
18h 5-25
19h 5-25
1Ah 5-26
1Bh 5-27
1C-1Fh 5-28
20h 5-28
21h 5-29
22h 5-30
23h 5-31
24-26h 5-32
27h 5-32
28-2Bh 5-33
2C-2Fh 5-33
30-33h 5-34
34-37h 5-34
38h 5-35
39h 5-36
3Ah 5-37
3Bh 5-38
3C-3Fh 5-39

40h 5-39
41h 5-40
42h 5-41
43h 5-42
44h 5-43
45h 5-44
46h 5-44
47h 5-45
48h 5-45
49h 5-46
4Ah 5-48
4Bh 5-48
4Ch 5-48
4Dh 5-49
4Eh 5-50
4Fh 5-51
50-51h 5-53
54-55h 5-53
58-59h 5-54
5C-5Fh 5-54
60-70h 5-55
PCI configuration registers
00h 3-8
02h 3-8
04h 3-8
06h 3-10
08h 3-11
0%h 3-11
0Ch 3-11
0Dh 3-12
OEh 3-12
10h 3-12
14h 3-12
18h 3-12
30h 3-12
3Ch 3-13
3Dh 3-13
3Eh 3-13
3Fh 3-13
Subsystem Data 3-12

register bits
53C700 Compatibility 5-38
Abort Operation 5-23
Aborted 5-18, 5-37
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Always Wide SCSI 5-51
Arbitration in Progress 5-20
Arbitration Mode 5-5

Arbitration Priority Encoder Test 5-48
Assert Even SCSI Parity (force bad parity)) 5-7
Assert SATN/ on Parity Error 5-6
Assert SCSI ACK/ Signal 5-16
Assert SCSI ATN/ Signal 5-16
Assert SCSI BSY/ Signal 5-16
Assert SCSI C_D/ Signal 5-16
Assert SCSI Data Bus 5-7

Assert SCSI I_O/ Signal 5-16
Assert SCSI MSG/ Signal 5-16
Assert SCSI REQ/ Signal) 5-16
Assert SCSI RST/ Signal 5-7
Assert SCSI SELY Signal 5-16
Burst Disable 5-29

Burst Length 5-31, 5-35

Burst Op Code Fetch Enable 5-36
Bus Fault 5-18, 5-37

Byte Empty in DMA FIFO 5-25
Byte Full in DMA FIFO 5-25
Byte Offset Counter 5-28, 5-31
Cache Line Size Enable 5-38
Chained Mode 5-9

Chip Revision Level 5-27

Chip Type 5-44

Clear DMA FIFO 5-27

Clear SCSI FIFO 5-52

Clock Address Incrementor 5-30
Clock Byte Counter 5-30

Clock Conversion Factor 5-11
Configured as /O 5-26
Configured as Memory 5-26
Connected 5-7, 5-24

Data Acknowledge Status 5-26
Data Request Status 5-26

Data Transfer Direction 5-26
DataRD 5-44
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DataWR 5-44

Destination I/O-Memory Enable 5-35
DIFFSENSE Sense 5-22

Disable Halt on Parity Error or ATN 5-7
Disable Single Initiator Response 5-52
DMA Direction 5-31

DMA FIFO 5-31

DMA FIFO Empty 5-18

DMA FIFO Size 5-30

DMA Interrupt Pending 5-24

Enable Parity Checking 5-6

Enable Read Line 5-35

Enable Read Multiple 5-35

Enable Response to Reselection 5-12
Enable Response to Selection 5-12
Enable Wide SCSI 5-11

Encoded Chip SCSI ID, bits 3-0 5-12
Encoded Destination SCSI ID 5-14, 5-17
Extend SREQ/SACK Filtering 5-51

Extra clock cycle of data setup 5-7
Fast-20 Enable 5-10

Fetch Enable 5-45

Fetch Pin Mode 5-27

FIFO Byte Control 5-30

FIFO Flags 5-20, 5-22

Flush DMA FIFO 5-27

Function Complete 5-39, 5-41

General Purpose Timer Expired 5-40, 5-42
General Purpose Timer Period 5-47
General Purpose Timer Scale Factor 5-46
GPIO Enable 5-45

GPIO4-0 5-15

Halt SCSI Clock 5-51

Handshake to Handshake Timer Scale Factor
5-47

Handshake-to-Handshake Timer Bus Activity
Enable 5-46

Handshake-to-Handshake Timer Expired 5-
40, 5-42



Index

Handshake-to-Handshake Timer Period 5-45
High Impedance Mode 5-29

Illegal Instruction Detected 5-18

Illegal instruction detected 5-37

Immediate Arbitration 5-8

Interrupt on the Fly 5-24

IRQ Disable 5-38

IRQ Mode 5-38

Last Disconnect 5-22

Latched SCSI Parity 5-21

Latched SCSI Parity for SD15-8 5-22

Lost Arbitration 5-20

Manual Start Mode 5-36

Master Control for Set or Reset Pulses 5-30
Master Data Parity Error 5-18, 5-37
Master Enable 5-45

Master Parity Error Enable 5-30

Max SCSI Synchronous Offset 5-14

Parity Error 5-42

Phase Mismatch 5-41

Pointer SCRIPTS 5-44

Pre-fetch Enable 5-38

Pre-fetch Flush 5-38

Reselected 5-39, 5-41

Reset SCSI Offset 5-50

SACK/ Status 5-17

SATN/ Status 5-17

SBSY/ Status 5-17

SC_D/ Status 5-17

SCLK 5-49

SCLK Doubler Enable bit 5-49

SCLK Doubler Select bit 5-49
SCRATCHA/B Operation 5-26

SCRIPTS 5-44

SCRIPTS Interrupt Instruction Received 5-18
SCRIPTS interrupt instruction received 5-37
SCSI C_D/ Signal 5-21

SCSI Control Enable 5-50

SCSI Data High Impedance 5-29

SCSI Differential Mode 5-50

SCSI Disconnect Unexpected 5-9

SCSI FIFO Test Read 5-51

SCSI FIFO Test Write 5-52

SCSI Gross Error 5-40, 5-41

SCSI High-Impedance Mode 5-51

SCSI 1_O/ Signal 5-21

SCSI Interrupt Pending 5-24

SCSI Isolation Mode 5-49

SCSI Loopback Mode 5-50

SCSI Low level Mode 5-51

SCSI MSG/ Signal 5-21

SCSI Parity Error 5-40

SCSI Phase Mismatch - Initiator Mode 5-39
SCSI Reset Condition 5-40

SCSI RST/ Received 5-42

SCSI RST/ Signal 5-20

SCSI SDPO/ Parity Signal 5-20

SCSI SDP1 Signal 5-22

SCSI Selected As ID 5-48

SCSI Synchronous Offset Maximum 5-49
SCSI Synchronous Offset Zero 5-49
SCSI Synchronous Transfer Period 5-12
SCSI True End of Process 5-26

SCSI Valid 5-17

Select with SATN/ on a Start Sequence 5-6
Selected 5-39, 5-41

Selection or Reselection Time-out 5-40, 5-42
Selection Response Logic Test 5-48
Selection Time-Out 5-46

Semaphore 5-23

Shadow Register Test Mode 5-29

SI_O/ Status 5-17

SIDL Least Significant Byte Full 5-19
SIDL Most Significant Byte Full 5-21
Signal Process 5-23, 5-26

Single Step Interrupt 5-18

Single-step Interrupt 5-37

Single-step Mode 5-38

SLPAR High Byte Enable 5-9
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SLPAR Mode 5-9

SMSG/ Status 5-17

SODL Least Significant Byte Full 5-19
SODL Most Significant Byte Full 5-21
SODR Least Significant Byte Full 5-19
SODR Most Significant Byte Full 5-21
Software Reset 5-23

Source I/O-Memory Enable 5-35
SREQ/ Status 5-17

SSEL/ Status 5-17

Start DMA Operation 5-38

Start SCSI Transfer 5-8

Start Sequence 5-5

Synchronous Clock Conversion Factor 5-10

Target Mode 5-6
Timer Test Mode 5-52
TolerANT Enable 5-51
Unexpected Disconnect 5-40, 5-42
Vendor Unique Enhancements bit 0 5-9
Vendor Unique Enhancements bit 1 5-10
Wide SCSI Receive 5-10
Wide SCSI Send 5-9
Won Arbitration 5-20
Write and Invalidate Enable 5-27
Registers
see operating registers
Reselected bit 5-39, 5-41
Reset Input 7-10
Reset SCSI Offset bit 5-50
RESPIDO register 5-48
RESPIDI register 5-48
Response ID One register 5-48
Response ID Zero register 5-48
Revision Level bits 5-27

S
SACK/ Status bit 5-17
SATNY/ Active 5-41
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SATN/ Active bit 5-41
SATN/ Status bit 5-17
SBCL register 5-17

SBDL register 5-54

SBR Register 5-37

SBSY Status bit 5-17
SC_D/ Status bit 5-17
SCID register 5-12

SCLK bit 5-49

SCNTLO register 5-5
SCNTLI1 register 5-7
SCNTL2 register 5-9
SCNTLS3 register 5-10
Scratch Register 5-37
SCRATCHA register 5-34
SCRATCHA/B Operation bit 5-26
SCRATCHB register 5-54
SCRIPTS bit 5-44

Index

SCRIPTS Interrupt Instruction Received bit 5-18

SCRIPTS processor 2-1

instruction prefetching 2-3

internal RAM for instruction storage 2-2

performance 2-1
SCRIPTS RAM 2-2

SCRATCHA/B Operation bit 5-26
SCSI

core 2-1

differential mode 2-13

pins 4-13

termination 2-16

timings 7-36

TolerANT technology 1-3
SCSI ATN Condition - Target Mode 5-39
SCSI ATN Condition bit 5-39
SCSI Bus Control Lines register 5-17
SCSI Bus Data Lines register 5-54



Index

SCSI bus interface 2-13-2-18
SCSI C_D/ Signal bit 5-21
SCSI Chip ID register 5-12
SCSI CLK frequency

doubling 5-50
SCSI Clock Doubler

using 2-3
SCSI Control Enable bit 5-50
SCSI Control One register 5-7
SCSI Control Three register 5-10
SCSI Control Two register 5-9
SCSI Control Zero register 5-5
SCSI core 2-1
SCSI Data High impedance bit 5-29
SCSI Destination ID register 5-14

SCSI Device Management System (SDMS) 2-2

SCSI Differential Mode bit 5-50
SCSI Disconnect Unexpected bit 5-9
SCSI FIFO Test Read bit 5-51
SCSI FIFO Test Write bit 5-52
SCSI First Byte Received register 5-16
SCSI Gross Error bit 5-40, 5-41
SCSI High-Impedance Mode bit 5-51
SCSI I_O/ Signal bit 5-21
SCSI Input Data Latch register 5-53
SCSI instructions

block move 6-4

I/O 6-8

load/store 6-23

memory move 6-20

read/write 6-13

transfer control 6-16
SCSI Interrupt Enable One register 5-40
SCSI Interrupt Enable Zero register 5-39
SCSI Interrupt Pending bit 5-24
SCSI Interrupt Status One register 5-42

I-10

SCSI Interrupt Status Zero register 5-41
SCSI Isolation Mode bits 5-49
SCSI Longitudinal Parity register 5-43
SCSI Loopback Mode bit 5-50
SCSI Low Level Mode bit 5-51
SCSI MSG/ Signal bit 5-21
SCSI Output Control Latch register 5-16
SCSI Output Data Latch register 5-53
SCSI Parity Error bit 5-40
SCSI Phase Mismatch bit 5-39
SCSI Reset Condition bit 5-40
SCSI RST/ Received bit 5-42
SCSI RST/ Signal bit 5-20
SCSI SCRIPTS operation 6-1
sample instruction 6-2
SCSI SDPO0/ Parity Signal bit 5-20
SCSI SDP1 Signal bit 5-22
SCSI Selected As ID bits 5-48
SCSI Selector ID register 5-17
SCSI Status One register 5-20
SCSI Status Two register 5-21
SCSI Status Zero register 5-19
SCSI Synchronous Offset Maximun 5-49
SCSI Synchronous Offset Zero bit 5-49
SCSI Test One register 5-49
SCSI Test Three register 5-51
SCSI Test Two register 5-50
SCSI Test Zero register 5-48
SCSI Timer One register 5-46
SCSI Timer Zero register 5-45
SCSI timings 7-36—-7-40, 77-7-40, 77-7-41
SCSI Transfer register 5-12
SCSI True End of Process bit 5-26
SCSI Valid bit 5-17
SCSI Wide Residue register 5-44
SDID register 5-14
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Select with SATN/ on a Start Sequence bit 5-6
Selected bit 5-39, 5-41

Selection or Reselection Time-out bit 5-40, 5-42
Selection Response Logic Test bits 5-48
Semaphore bit 5-23

SFBR register 5-16

Shadow Register Test Mode bit 5-29
SI_O/ Status bit 5-17

SIDL Least Significant Byte Full bit 5-19
SIDL Most Significant Byte Full bit 5-21
SIDL register 5-53

SIENO register 5-39

SIEN1 register 5-40

SIGP bit 5-23, 5-26

Single Step Interrupt bit 5-18
single-ended operation 2-13

Single-step Interrupt bit 5-37

Single-step Mode bit 5-38

SISTO register 5-41

SIST1 register 5-42

SLPAR High Byte Enable 5-9

SLPAR Mode bit 5-9

SLPAR register 5-43

SMSG/ Status bit 5-17

SOCL Least Significant Byte Full bit 5-19
SOCL register 5-16

SODL Most Significant Byte Full bit 5-21
SODL register 5-53

SODR Least Significant Byte Full bit 5-19
SODR Most Significant Byte Full bit 5-21
Software Reset bit 5-23

Source I/O-Memory Enable bit 5-35
SREQY/ Status bit 5-17

SSEL/ Status bit 5-17

SSID register 5-17
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SSTATO register 5-19

SSTAT1 register 5-20

SSTAT? register 5-21

Stacked Interrupts 2-23

Start DMA Operation bit 5-38

Start SCSI Transfer 5-8

Start Sequence bit 5-5

STESTO register 5-48

STEST]1 register 5-49

STEST?2 register 5-50

STESTS3 register 5-51

STIMEO register 5-45

STIME] register 5-46

SWIDE register 5-44

SXFER register 5-12

Synchronous Clock Conversion Factor bits 5-10
Synchronous data transfer rates 2-18
Synchronous Transfer Period bits 5-12
System Pins 4-8

T
Target Mode bit 5-6
TEMP register 5-28
Temporary register 5-28
termination 2-16
Timer Test Mode bit 5-52
timings

clock 7-9

interrupt output 7-10

PCI 7-34

reset input 7-10

SCSI 7-36

Ultra SCSI 7-40, 7-41
TolerANT Enable bit 5-51

TolerANT Technology 1-3
benefits 1-3

I-11



Index

electrical characteristics 7-6
Extend SREQ/SACK Filtering bit 5-51
TolerANT Enable bit 5-51
Transfer Control Instructions 6-16
and SCRIPTS instruction prefetching 2-4
transfer rate 1-3
synchronous 2-18

U

Ultra SCSI
benefits 1-2
Clock Conversion Factor bits 5-11
designing an Ultra SCSI system 2-2
doubling the SCSI CLK frequency 5-50
Fast-20 Enable bit 5-10
SCLK Doubler Enable bit 5-49
SCLK Doubler Select bit 5-49

Synchronous Clock Conversion Factor bits 5-
10

Synchronous Transfer Period bits 5-12

timings 7-40, 7-41

using the SCSI clock doubler 2-3
Unexpected Disconnect bit 5-40, 5-42

v

Vendor Unique Enhancements bit 0 5-9
Vendor Unique Enhancements bit 1 5-10

w

WATNY/ bit 5-6

what is covered in this manual 1-1

wide SCSI
Always Wide SCSI bit 5-51
chained block moves 2-24
Chained Mode bit 5-9
Enable Wide SCSI bit 5-11
SWIDE register 5-44
Wide SCSI Receive bit 5-10
Wide SCSI Send bit 5-9

Wide SCSI Receive bit 5-10

I-12

Wide SCSI Send bit 5-9
Won Arbitration bit 5-20
Write and Invalidate Enable bit 5-27
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call our hotline toll-free
1-800-856-3093
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Symbios Logic
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